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1 BBEJAEHUE

BaxHyro yactb TeopeTuueckoil u npohecCHOHaIbHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOUIMXCS
COCTABIISIIOT MPAKTUYECKUE 3aHSITHUS.

CoctaB M copepkaHue NPAKTUYECKUX 3aHATUN HampaBieHbl Ha peanuzanuo denepanbHOro
rOCy/IapCTBEHHOT0 00pa30BaTEIbHOrO CTaHIapTa CPeTHEro 00IIero oopa3oBaHus ¢ y4€TOM HOTy4aeMoil
CIELUAIbHOCTH.

Benymieidi  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sABIseTcs  (hOpMUpOBaHHE
po(eCCUOHATIBHBIX NMPAKTUYECKUX YMEHHUH (YMEHMH BBIOJHATH OINpeEJesIeHHbIE JeHCTBUS, Olepaluy,
HEOOXO/AMMBIE B TIOCIEAYIOUIeM B MPO(GECCHOHATBHON MEATENbHOCTH) WM y4eOHBIX MPAKTUYECKUX
yMeHuM (yMeHMH pemare 3aJaud [0 MaTeMaTHKe), HEOOXOAMMBIX B MOCIEAyIoled ydyeOHOH
JeSTeTbHOCTH.

B cootBercTBUM ¢ paboueil mporpaMMoil ydeOHOW IUCHUILIMHBI «MaTemMaTuka» IpeayCMOTPEHO
MIPOBE/ICHUE MPAKTHUECKUX 3aHATHH.

BeinmonHenue mnpakTHuecKuX paboT oOecreyuBaeT JOCTHKEHHE OOYJaroIMMUCS CIEeTYIOLUX
pe3yJIbTATOB:

IIP61. BnageHue MeToJaMHM  JIOKA3aTENIbCTB, alrOPUTMaMM  peIIeHUs 3ajady; yMEHue
(bopMynHpOBaTE OMpEIeNeHHs, aKCHOMBI W TEOPEMBI, MPHUMEHATh WX, MPOBOJIUTH JOKa3aTeIbHbIC
paccyXIeHHs B XO/I€ PELIeHUs 3ajay;

[1P62. ymeHue onepupoBaTh MOHITUSMHU: CTEICHb YHCIA, JIOTapu(M YMCIIa; yMEHHE BBIIOIHATH
BBIUUCIICHUE 3HAUEHUI 1 MpeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jlorapudmamu, npeodpa3oBaHus
JIpOOHO-pallMOHATIBFHBIX BHIPAKECHUI;

I1P63. ymeHue onepupoBaTh MOHATUAMHU: palMOHAJIbHBIC, UpPpalMOHAJIbHBIE, IOKa3aTEelbHBIE,
CTETIEHHBIE, JTOTapU(PMHUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymeHue omnepupoBaTh HOHATHUAMM: (QYHKLUS, HeNpepblBHAs (QyHKIMs, NPOU3BOAHASI,
nepBooOpasHas, ONpeaesIeHHBI HHTETpall; yMEHUE HAaXOIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIIHH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEPUalIbl; UCCIE0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTH,
HaXO/JWUTh HAWOONbIINE W HAUMEHBIINE 3HAYeHHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCIOJIb30BAHUEM allapara MaTeMaTHUYEeCKOro aHajau3a; MPUMEHATh MPOU3BOJHYIO MPH pPEIIEHUH 3a7ady
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 33/[aui Ha HAaWOOJbBIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaxOXJIeHUE MyTH, CKOPOCTHU U YCKOPEHHUS;

[1P65. ymeHme omepHpoBaTh MOHATHUSAMH: paliOHAIbHAS (QYHKIUS, TOKazaTeslbHas (QYHKIHUS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QyHKIMH, 0OpaTHbIe (QYHKIHUH;
YMEHHE CTPOUTH Ipad)MKy M3YYCHHBIX (YHKIUH, UCTONB30BaTh rpadUKu NpPU M3YyYCHUH TPOLECCOB U
3aBUCUMOCTEH, MpU pelIeHUuH 3aJad M3 JPYTUX y4eOHbIX NpPEeAMETOB W 3a/ad U3 pealbHOW JKU3HU;
BBIpaXaTh (OPMYIIAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

[1P66. ymeHue pemaTh TEKCTOBBIE 33aJaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha NMPOLEHTHI, J0JIU U
9YacTH, Ha JIBIKEHHE, pa0dOTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JACTH YIpaBIICHHUS
JMYHBIMU U CEMEHHBIMU (DMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U MX CHUCTEMBbI
0 YCJIOBHIO 33]1auM, HCCIIEIOBATH TIOTYYEHHOE PEIICHNE M OIICHUBATh MPaBIOTIO00HOCTh PE3yIbTATOB;

[TP67. ymeHue omepupoBaTh MOHATHIAMU: CpelHee apu]MeTHueckoe, MeluaHa, HauOoibliee U
HaMMEHBIIIee 3HAUCHMsI, pa3Max, IHCIEPCHs, CTAaHJAPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMmeHue
U3BIIEKaTh, HHTEPIIPETUPOBATh MH(POPMALIMIO, IPEACTABICHHYIO B TaOMUIaX, HA AUarpamMmax, rpadukax,
OTPaKAIONIYI0 CBOWMCTBA pEAbHBIX MPOIIECCOB W SIBICHHIA;, MPEACTABISATh HH(YOPMAIMIO C ITOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIe0BAaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

I1P68. ymeHue onepupoBaTh MOHATUAMU: CIYYalHBIH ONBIT U CIy4allHOE COOBITHE, BEPOSATHOCTh
CITy4aifHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSITHOCTH C HCIIONB30BAaHHEM TpapUUECKUX METOJIOB;
IPUMEHATH (POPMYJIBI CIOKEHUS U YMHOKEHHs BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThl U (OPMYJIBI IIPH
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pelICHNM 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEIMYMHAMHU; YMEHHME NPUBOAUTH INpPHUMEPHI MPOSBICHHUSA 3aKOHA OOJBIIMX YUCEN B NPUPOIHBIX M
OOIIIECTBEHHBIX SBJICHUSX;

I1P69. ymenue onepupoBaTh MOHATHSMHU: TOUKA, MPsIMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYI'PAHHBIN
YIOJ1, CKpELIMBAIOIIKECS IIPSIMBbIE, NTaPAJUIEIbHOCTD U IEPIEHAUKYIISIPHOCTD MPAMBIX U IIJIOCKOCTEM, Yol
MEXY IPSAMBIMH, YTOJI MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSIHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEKIY MPAMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSMU; YMEHHUE UCIIOIb30BaTh
IpU peleHUM 3a7ad H3y4deHHble (DaKTbl M TEOpeMbl IIAHUMETPUHU; YMEHHE OLEHHMBATh pa3Mepsl
00BEKTOB OKPYXKAIOIIET0 MHUPA;

I1P610. ymeHue omnepupoBaTh MOHSATHSAMU: MHOIOIPDAHHHMK, CEYEHHE MHOIOIpaHHMKA, KyO,
napajiesienunei, pu3Ma, nupaMuza, Gurypa u noBepXHOCTh BpalleHUs, HWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHUss (GUIypbl BpalleHUs, IJIOCKOCTh, Kacaroulascs c@eppl, LWIMHApPA, KOHYyca, IUIOMIAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napajiesienunea, MMpamMuibl, IpU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPaHHUKH
Y NIOBEPXHOCTHU BpAILlEHUs, UX CEYEHUSI OT PYKH, C IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PAaCIIO3HABaTb IPaBUJIbHbBIE
MHOTOTpPaHHUKU;

I1P611. ymeHue omepupoBaTh IMOHATUSAMH: JIBM)KEHUE B IPOCTPAHCTBE, MOAOOHbIE (UIYpHl B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHHE IUIOIIAAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (UTYp IpH
pELIECHNN 3a]1a4;

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

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

[1PG14. ymenue BbIOMpaTh MOAXOMAAIIMN W3YYEHHBIM METOJ JJIs pELIeHMs 3aJauyl, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTHYECKON HaYKH;

[TPyl. yMeHnue onepupoBaTh MOHATUSMHU: ONPEACICHUE, aKCHOMa, TEOpEMa, CIEICTBUE, CBOMCTBO,
NPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHPOBaThH OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKJICHNE, IPUBOAUTH NPHUMEPHl M KOHTPIPUMEPBI, HCIOIB30BATH METOJ
MaTEMaTHYECKON MHAYKLUHU; IPOBOJNUTD JA0KA3aTEIbHbIE PACCYKICHUS NIPHU PELICHNN 3a]ad, OLICHUBATh
JIOTUYECKYIO MPAaBWIIBHOCTh PACCYKICHUN;

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

[1Py3. ymenue onepupoBarh MOHATUSAMU: Ipad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha MIOCKOCTH;
yYMEHHUE 3a/laBaTh M ONUCHIBATh Tpadbl pazIMUHBIMU CHOCOOAMH; MCIOIB30BaTh Ipadbl NpU pEHICHUU
3a/1a4;

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

[IPyS. ymeHne onepupoBaTh NOHATUSMHU: HATypaJIbHOE YHCIIO, EJI0€ YUCIIO, OCTAaTOK IO MOYJIIO,
palMoOHAJIbHOE YHCIIO, MPPAlMOHAIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, LENbIX, pPAlMOHAJIbHBIX,
JEHCTBUTENBHBIX YHCEI; YMEHUE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIINN 001U NenuTenb 1
HauMeHblIee o0Iee KpaTHOE, aIrOpuTM EBKINAA NpU pelIeHuH 3agad; 3HAKOMCTBO C Pa3IMYHBIMU
MTO3UIIMOHHBIMU CUCTEMaMH CUUCIICHUS;



[1Py6. ymeHue cBOOOJHO OMNEpPUPOBATh MOHATHSIMU: CTENEHb C IIEJBIM IIOKa3aTelieM, KOPEHb
HaTypaJbHOM CTENEHM, CTENEHb C pAlMOHAJIBHBIM IIOKa3aTelleM, CTENeHb C JCHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

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

[1Py8. ymeHue cBOOOAHO ONEPHPOBATh MOHATUSAMHU: Tpaduk GyHKIHMH, oOpaTHas (yHKIHS,
KOMIO3ULUs (DYHKIMH, JuHEHHas (QyHKUuMs, KBagpaTUyHas (yHKLUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszaTejabHass W Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBanusi TpaukoB (QYHKIUH; yYMEHHE HCIONIB30BaTh Tpapuku (GYHKIMHA OIS W3YYeHUs
IIPOLIECCOB M 3aBUCUMOCTEH NMpH PELIeHNUH 3aJa4 U3 APYIUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIUH, MEPUOAUYHOCTh (DYHKIMH, OTPAaHUYEHHOCTb (YHKLUH, MOHOTOHHOCTb (DYHKIIUH,
SKCTpeMyM (yHKIMH, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMHM Ha IMPOMEXKYTKE, yMEHHE
IIPOBOJIUTH UCCIIEJOBaHUE (DYHKLIMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuku GyHKIMHA 1 pereHust
ypaBHEHH, HEPABEHCTB U 3a/1a4 C apaMeTpamu; N300pakaTh Ha KOOPIUHATHOM TNIOCKOCTH MHOKECTBA
peleHi ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

[1Py9. ymenue CBOOOJHO ONEPUPOBATH MOHATHUSAMH: IIOCIEIOBATEIBHOCTh, apudMeTHuecKas
nporpeccusi, reoMeTpudeckas Mporpeccusi, OecCKOHEYHO YyObIBaroIlas IeoMeTpUdecKas Iporpeccus;
YMEHHE 33/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

[1Py10. ymeHue omnepupoBaTh MOHATUSAMH: HENPEPHIBHOCTh (DYHKIUHM, aCUMMOTOTHI TIpaduka
byHKIMK, TiepBas W BTOpas NpPOW3BOMHAS (YHKIHMH, TEOMETPUYECKHA ¥ (U3NIECKHH CMBICTT
IIPOU3BO/IHOM, TMepBOOOpa3Has, ONpENeNeHHBbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI TIpaduka
(GyHKINW; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO M KOMITO3UINH (PYHKITHHA,
HaXO/JUTh ypaBHEHHUE KacaTelbHOM K rpaduky (QyHKIMHM;, YMEHHE MCIIOJb30BaTh MPOU3BOAHYIO IS
uccreoBaHust (YHKIMK, Ui HAXOXKACHUS HAWIYUIIErO0 pEHIeHWS B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UYECKUX 3aJlauax, JUls ONpe/IeleHUs] CKOPOCTH M YCKOPEHUs; HaXOIUTh
WIoMmMaan W OO0BEMbl (QHUTyp C TOMOINBI0 HMHTErpaja; MPHUBOAWTH TNPUMEPHl MAaTEMAaTHYECKOTO
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU ((epeHIInanbHbIX YPaBHEHUH;

[IPyll. ymenue omnepupoBaTh MHOHATHAMH: KOMIIIEKCHOE YHCIIO, COIPSKEHHBIE KOMIUIEKCHBIE
qucia, MOJYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa, popMa 3alicu KOMITJIEKCHBIX YHcen (TeoMeTpryecKasi,
TPUTOHOMETpHUECKass W anreOpanyeckas); yMeTh TPOM3BOIUTH apudMeTHuecKkue JeHCTBHA C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOIUTH IPUMEPHI UCIIOJIb30BaHUSI KOMIUIEKCHBIX YHCET;

[1Pyl2. ymeHue cBOOOJHO oOmNEepUpOBaTh MOHATUSIMH: CcpelHee apudmernyeckoe, MeaAHaHA,
HauOoJplllee M HaMMEHbIEee 3HAUYEHUs, pa3Max, AMCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE Ul OMHCAaHUS
YHCIIOBBIX JIaHHBIX, YMEHHUE HCCIIEIOBaTh CTAaTHCTHYECKHE IAHHBIE, B TOM YHCIE C NPUMEHEHUEM
rpadMUecKux METOJOB U JIEKTPOHHBIX CPEJCTB; rpa)uuecku MCCIe0BaTh COBMECTHBIE HAOIIOACHUS C
MMOMOIIBIO AUArpaMM pacCEeUBaHUs U JIMHEHHON PErPECCHU;

[1Py13. ymeHue HaxOAMTh BEpPOATHOCTH COOBITUH C HCHOJB30BAHHEM TIpadUUEecKUX METOJIOB;
MPUMEHSTH U PelIeHus 3a1a4d (pOpMyITbI CIIOKEHUS ¥ YMHOXKEHHSI BEPOATHOCTEH, (hopMyTy TMOIHOM
BEpOSATHOCTH, (opmyny bepHymnn, koMOMHaTOpHBIE (GakThl U (OPMYJbI; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHH; yMEHHE ONepUpOBaTh TIOHATHAMHU: CIIydailHas BENHMYWHA, paclpeieieHne
BEPOSITHOCTEH, MaTeMaTHYECKOE OXXKHUJaHWEe, JUCHEepCHsl M CTaHJApTHOE OTKJIOHEHHE CllydailHOH
BEIMYMHBI, (DYHKIIMH pacrpenesieHis] U TUIOTHOCTH PaBHOMEPHOTO, IMOKa3aTeNIbHOTO W HOPMAaJIbHOTO
pacripesielieHuil; yMEHUE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacIlpelesieHUuil I pelieHus 3aaady;
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3HAaKOMCTBO C TOHSTHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIECIOBaHUN; yMEHHUE
IIPUBOAUTH IIPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOAHBIX U OOLECTBEHHBIX SIBICHUIX;

[1Py14. ymenue cBOOOJHO ONEPHUPOBATH MOHATHAMU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YIroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IEPECEKaoIuUecs, apajlleIbHbIe U
CKpELIUBAIOIIKECS MPsMBIE, MAPAUICIBbHOCTh U IMEPIEHAUKYIAPHOCTh IPSAMBIX M IUIOCKOCTEH, YIoJl
MEXNY MpSIMBIMU, YTOJ MEKIAYy MNPAMOM UM IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSMM; YMEHHE
MCTOJIBb30BATh TPU PEHICHUH 33134 U3Y4YeHHBbIC (PAKThl U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUPOBaTh NOHATUSAMM: MHOIOIPaHHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIbHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMH/PA, apajuleIbHbIe OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, INIOCKOCTh, Kacaromascs cqepsl, IINHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOIOIrPaHHUKA, U300pa)kaTb MHOIOIPAaHHUKH, (PUIYpbI M IOBEPXHOCTH BPAIEHUS, UX CEUCHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS U3y4aeMbIX (QUTYp, BbIIBUIATh TMIIOTE3bl O CBOMCTBAX U
NpPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
KiIaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
IIOCTPOCHHS;

[1Py15. ymeHnue cBOOOJHO ONEpUPOBATh MOHATUAMU: IUIOIAAb PUTYpBI, 00beM (DUTYDPBI, BETUYHHA
yIjla, pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKIAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMIAlb MOBEPXHOCTU MUPAMU/IBI, IPU3MBbI, KOHYCA, LIUIMHIPA, 00BEM
KyOa, HpSIMOYTOJIbHOTO Mapajljiesienuieaa, MUpaMu/bl, MPU3Mbl, LWIMHIApA, KOHYycCa, LIapa; yMEHHe
HAXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

[IPy16. ymeHue CBOOOAHO ONEPUPOBATH TOHATHSIMH: JBI)KCHUE, MapaUICIbHBIA MEPEeHocC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, IIpeoOpazoBaHue Mo00us, 10100HbIE (DUTYDHI;
YMEHHE PaclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYpBI, B TOM UYUCIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHUE HCMOJIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HaXOAUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yToJ1, TUI01Ia/lb, 00BEM) MPH PELICHUHN 3a/1a4 U3 APYTrUX yUeOHBIX MPEIMETOB U U3 PEAbHOM KU3HU;

[1Py17. ymeHue cBOOOJHO ONEpUPOBATH MOHATUAMU: IPSIMOYTOJIbHAS CHCTEMa KOOPJIMHAT, BEKTOP,
KOOPIMHATBl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha 4YUCIO,
pas3iokeHue BEKTOopa Mo 0a3ucy, CKaJlsipHOE IMPOU3BEICHHE, BEKTOPHOE IMPOU3BEICHUE, Yol MEXAY
BEKTOPAaMH; YMEHHE MCIOJb30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ Ul PEUICHUS N€OMETPUUYECKHUX
3ajjad W 3a/a4 JpYrux y4eOHBIX MPEIMETOB; ONEpPUpPOBATH MOHATUAMHM: MaTpuma 2 X 2 u 3 x 3,
ONPEIEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICII OIIPEIEIUTENS;

[IPyl8. ymeHHe MOIENMpOBaTh pEAIbHbIE CUTyallud Ha S3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPA)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHIO 33J1a4¥, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapaTa ajareOpbl, MHTEPIPETUPOBATH IOJYYEHHBIH pe3ysbTaT,; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO T€OMETPUYECKUX IMOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTUYECKUE 3aJaud; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYUYECHHBIN
pe3yibTaT; pelmarh NPUKIAAHBIE 3aJadd CPEICTBAMM MAaTEMaTHYECKOIO0 aHajau3a, B TOM 4YHCIE
COLIMAJIEHO-9)KOHOMHUYECKOTO U (PM3HMUECKOTO XapaKTepa;

[IPy19. ymenne BbIOMpATh MOAXOASIIUA METOJN JJIsi PEUICHUs 3a7a4d;, MOHUMaHWE 3HAYMMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHUE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

MPI1. camocTosTensHO (OpMyIUpOBaTh W aKTyaJIU3MpOBaTh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycraHaBnuBaTh CYUIECTBEHHBIH MPU3HAK WM OCHOBAHUS JUJISl CpaBHEHUS, KiaccuuKauu u
0000IICHHS;

MP3. onpenensaTe nenu AeATeIbHOCTH, 3a1aBaTh TapaMeTPbl U KPUTEPUU UX JTOCTHIKECHUS;

MP4. BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMSIX;
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MP7. BnaneTh HaBBIKAMHU Yy4eOHO-MCCIIEAOBATENBCKOM M TMPOEKTHOW NEsTEeIbHOCTH, HABBIKAMU
paspernieHus mpooem;

MPS. ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHS MPAKTHYECKHX
3aJ1a4, IPUMEHEHHIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

MP9. oBnaseHue BHUJIAMHU JAESITEIBHOCTU IO MOJIYYEHHIO HOBOI'O 3HAHMS, €0 HHTEpIpETalUH,
IpeoOpa3oBaHUIO U IMPUMEHEHHUIO B PA3JIUYHBIX Y4YEOHBIX CHUTyallMsX, B TOM 4YMCJE MPU CO3JaHUU
Y4eOHBIX U COIMATIbHBIX ITPOEKTOB;

MP10. ¢dopmupoBaHre HAy4YHOTO THIA MBIIUICHUS, BJIQJCHHE HAYyYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSMHU U METO/IaMU;

MP11. craButh u GopmyaupoBaTh COOCTBEHHBIC 3aa4yll B 0Opa30BATCIIBHOW NEATEILHOCTH H
KU3HEHHBIX CUTYalUsX;

MP12. BBIABIATh IPUYMHHO-CIICICTBECHHBIE CBSA3H U AKTYaJIM3UPOBATh 3a/a4y, BbIIBUTaTh THIIOTE3Y
€€ pEelICHUs, HaXOAUTh apryMEHTBI AJI J0Ka3aTelbCTBA CBOMX YTBEP)KIEHUH, 3aJaBaTh NapamMeTpsl U
KPUTEPHUHU PELLECHUS;

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

MP14. naBath OLIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

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

MP16. ocymiecTBIATh IieJ€HANpaBIEHHbIH IMOUCK IEepeHoca CPEACTB U CIOCOOOB JeHCTBUSA B
poecCHOHABHYIO CPey;

MP17. ymeTb MEpeHOCUTh 3HAaHUS B IIO3HABAaTENbHYIO W  IPAKTUYECKYl0  001acTH
KHU3HEEATEIbHOCTH;

MP18. ymMeTs UHTErpupOBaTh 3HaHUS U3 Pa3HBIX MIPEIMETHBIX 00JI1acTei;

MP20. ctaBuTh NpoOIEMBI U 337a4H, J0IYCKAIOLINE aJbTePHATUBHBIE PEILICHUS;

MP21. BnasieTh HaBbIKAMH MOJIy4eHHsI HUH(OPMALIMK U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATH3alUI0 U UHTEPIIPEeTalni0 HHOPMAUU pa3IuYHbIX BUAOB U
¢bopM npencTaBieHMs;

MP22. co3naBaTh TEKCTHI B pa3iW4HbIX (popMaTax C y4yeTOM Ha3HAuY€HUsS MHPOpPMAIUHM U LEIeBON
ayaAMTOPUH, BEIOKpaAst ONTUMANIbHYIO (hOpMY Mpe/ICTaBIEHHs U BU3YyaTU3aliH;

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

MP26. ocymiecTBiIsATh KOMMYHUKAIIMK BO BceX chepax KU3HU;

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

MP28. BnasieTh pa3auMyHbBIMU CIIOCOOAMHU OOIIEHUS U B3aUMO/IEHCTBHS;

MP29. apryMeHTHPOBaHHO BECTU JUAJIOT, YMETh CMATYaTh KOH(QIUKTHBIE CUTYaIUH;

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

MP31. noHUMaTh U UCTOIH30BATh MPEUMYIIECTBA KOMaH/IHON U HHINBUAYAIbHON paboOThI;

MP33. npuHUMaTh LEIN COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JAEHCTBUS
10 €€ JOCTHKECHMIO: COCTAaBJAThH IIAH JAEHCTBUN, PacCHpeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

MP34. oneHuBaTh Ka4ECTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHHKA KOMAaHJbI B OOIIMI pe3yibTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;

MP38. caMOCTOSITENbHO OCYHIECTBIIATH I103HABATEIbHYIO JEATEIbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (POpMyTUpoOBaTh COOCTBEHHBIE 3aJaud B OOPa30BaTENbHOW JEATETbHOCTH M JKM3HEHHBIX
CUTYaIUsIX;

MP39. caMOCTOSTENFHO COCTABIATH IUIAH pelIeHUs MPOOJIEeMbl C YU4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIOUTEHHII;

MP40. naBaTb OLIEHKY HOBBIM CUTYyalLlHsIM;



MP41. pacimpsaTs paMKu y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHH;

MP42. nenath 0CO3HaHHBIN BHIOOP, APTYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

MP43. orieHrBaTh MPHOOPETEHHBIN OIIBIT;

MP44. cnoco6cTBOBaTh (POPMUPOBAHUIO U IPOSBICHUIO IIUPOKOM 3pyIUIMM B pasHbIX OOIACTIX
3HaHWi, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBECHbD;

MP45. naBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JESITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3yJIbTATOB LIEISAM;

MP46. BiameTs HaBBIKAMH TO3HABATEIBHON pedIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JACHCTBUU U
MBICJIUTEIIBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

MP47. ncnonb3oBath npuemMsl peIeKCHU AJ1s OLEHKU CUTYyalluu, BbIOOpa BEPHOTO PELICHHUS;

MP49.  chopMHUpPOBaHHOCTH CAMOCO3HAHHs, BKIJIIOYAIOIIETO CHOCOOHOCTh IOHUMATh  CBOE
SMOLMOHAIBHOE COCTOSIHUE, BUJIETh HAIPaBJIEHUS Pa3BUTHS COOCTBEHHON AMOILMOHAIBHON cepsl, ObITH
YBEpEHHBIM B ce0e;

MP50. chopMHPOBAaHHOCTb CAMOPETYIMPOBAHUS, BKIIIOYAIOIEI0 CAMOKOHTPOJIb, YMEHHE PUHUMATh
OTBETCTBEHHOCTH 33 CBOE NOBEJCHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBLHBIM H3MEHEHUSM H
HPOSIBJISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

MP51. chopmupoBaHHOCTH BHYTPEHHEH MOTHUBAIUH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO LETH
U yCIleXy, OITUMU3M, HHULIUATUBHOCTDb, YMEHUE JIECTBOBATh, UCXO/Isl U3 CBOMX BO3MOXKHOCTEMH;

MP52. chopMUPOBAaHHOCTh SMIMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IOHMMAaTh SMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YUUTBIBATH €r0 MPH OCYILECTBIEHNH KOMMYHHKAIMH, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHNIO;

MP53. chopMUPOBAaHHOCTh COLMAJIBHBIX HABBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh BBICTPAUBATh
OTHOIICHHS C IPYTUMHU JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIAT HHTEPEC M pa3peniath KOH(PIUKTHL;

MP54. npuHumaTth ceds, HOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPS55. npuHEMaTh MOTHBBI M @PTYMEHTBI IPYTUX JIFOACH IIPU aHAJIU3€ PE3YJIbTaTOB ACATEIBHOCTH;

MP56. npu3HaBaTh CBOE MPaBO U MPABO JPYTUX JIOAEH Ha OIIUOKH;

JIP1. chopMUpOBAaHHOCTH TPaKIAAHCKOW TMO3UIIMU O0YUYaIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOro 00IecTBa;

JIP6. ymeHue B3auMOJIEHCTBOBATh C COLMATIbHBIMM MHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKUHAMHU U
Ha3HAYCHUEM,;

JIP8. cdhopMHpPOBAaHHOCTh POCCUMCKON TpakAaHCKOW HACHTHYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HapoAy, 4YyBCTBA OTBETCTBEHHOCTH mepex PoauHon, ropanoctu 3a cBOi Kpal, cBoro Ponuny, cBoit
SI3BIK U KYJBTYpPY, IPOILIOE U HACTOSAIIEE MHOIOHAIMOHAIBHOTO Hapoa Poccuu;

JIP9. 1eHHOCTHOE OTHOUIEHME K TOCYJApCTBEHHBIM CHUMBOJIAM, HCTOPHUYECKOMY U IPHUPOJHOMY
HAacJeAWlo, MaMATHUKAM, TpaaunusaM HapoloB Poccum, poctmxkeHusMm Poccum B Hayke, HMCKYCCTBE,
CIIOpTE, TEXHOJIOTHUAX U TPYIE;

JIP11. oco3Hanue 1yXOBHBIX IEHHOCTEW POCCUIICKOTO HApO/I1a;

JIP12. chopMUpOBaHHOCTh HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBEJICHNUS;

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIETO;

JIP16. scTeTmyeckoe OTHOIIEHHWE K MHpPY, BKIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;

JIP17. cnocoGHOCTh BOCIPUHHUMATH pa3iMyYHbIe BHJBI UCKYCCTBA, TPAAUIIMU M TBOPYECTBO CBOETO M
JOPYTUX HApOAOB, OIIYIIATh YMOIIMOHAIIEHOE BO3/ICHCTBHE HCKYCCTBA;

JIP20. copMHpPOBaHHOCTH 3/10pPOBOIO M O€30macHOro o0pasza KM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K
CBOEMY 37I0POBBIO;

JIP21. moTtpeOHOCTh B (DPU3UYECKOM COBEPIIEHCTBOBAHUH, 3AHATHAX CHOPTHBHO-03/I0POBHUTENIBHOM
NEATENBHOCTBIO;

JIP23. TOTOBHOCTH K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYJ0T00UE;

JIP25. wunHTepec K pasnuyHbIM cdepam NpodecCHOHATbHOW JIeATENbHOCTH, YMEHHE COBeplIaTh
OCO3HaHHBIN BBIOOP OyaymIeil npodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;
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JIP26. TOTOBHOCTh M CHOCOOHOCTH K 00OPa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSDKEHUH BCEW JKU3HU;
JIP27. chopMupOBaHHOCTH YKOJOTUYECKON KYJIbTYPhl, TOHUMAHUE BJIUSHUS COUATBHO-IKOHOMUYCCKUX
MPOLIECCOB HA COCTOSIHME NPHUPOJIHOW W COIMAIBLHON Cpeibl, OCO3HAHHWE TJIO0ATBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

JIP30. ymeHHe MpOTHO3UPOBATH HEOJIATOMPUSTHBIC SKOJIOTHYECKHUE IMOCICACTBUS MPEITPUHIMACMBIX
JEWCTBUM, IPEIOTBPALIATh HUX;

JIP32. copMUPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH U OOIECTBEHHOW NMPAKTHKU, OCHOBAHHOTO Ha JUajore KylbTyp, CIOCOOCTBYIOIIETO OCO3HAHMIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MUDE;

JIP33. coBepilIeHCTBOBAHUE SI3IKOBOM M YMTATEIBCKOM KYJIbTYPhI KaK CPEICTBA B3aUMOACHCTBUS MEKITY
JIIOJIBMH U TIO3HAHUS MUPA;

JIP34. oco3HaHMe UIEHHOCTHM HAy4yHOH JEATENbHOCTH, TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO CSITEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIC;

ConepxaHne MPaKTUYECKUX U JIJAOOPaTOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yYarOIUXCs K
OCBOEGHHIO TPO(ECCHOHAIBHOTO MOAY/Sl MPOrpaMMbl IOATOTOBKM CIIELMAIMCTOB CPEIHEro 3BEHa II0
CIIELMAILHOCTY U OBJIAJICHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

I1K 2.1 [IpoBOANTh TEXHUYECKYIO HHBEHTAPHU3ALHUIO 00BEKTOB HEBUKHMOCTH.

A Takxke pOpMHUPOBAHMIO 0OULUX KOMNEMEHUUIL:

OK 01 Bribupath criocoObl pemeHus 3ai1ad npoecCUOHAIbHON AEATENbHOCTH IPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBPEMEHHbIE CPEICTBA MIOMCKA, aHAJIM3a U UHTEPIPETaluu UH(POpMALMU U
MH(OPMAIMOHHBIE TEXHOJIOTHH [T BBITIOIHEHUS 33,124 TPO(PECCUOHATLHON IeATEbHOCTH

OK 03 IlnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE U IMYHOCTHOE PA3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCUOHATIBHOM cdepe, UCIOIb30BaTh 3HAHU TI0 TPAaBOBOM
1 (MHAHCOBOM I'PAMOTHOCTH B PA3JIMUHBIX )KU3HEHHBIX CUTYalUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMaH]Ie

OK 05 OcymecTBiasaTh YCTHYIO U NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLMAIIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IO3MIMIO, JEMOHCTPUPOBaTh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHHU3ALNUN MEXHALMOHAIBHBIX W MEXPEIUTNO3HBIX OTHOIICHUN, NPHUMEHATH CTaHAApThI
AHTUKOPPYIIIMOHHOTO IOBE/ICHUS.

OK 07 ConeiicTBOBaTh COXPaHEHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHLHUIIBI OepeXxIINBOro MPOU3BOACTBA, 3P(PEKTUBHO JIEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUAX

OK 08 Hcnonb3oBath cpeacTBa GU3NUECKON KYIbTYPHI U COXPAHEHUS U YKPETJICHUS 3/J0pPOBbS B
nporecce MpophecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

BrinonHenue npakTHYecKuX padboT Mo yueOHOH auciuminie «MaTemMaTrikay» HalpaBiIeHo Ha:

- 00001IeHre, cucTeMaTr3aIuio, yriayoaeHne, 3aKperuieHne, pa3BUTHE U JCTATU3AINIO TIOTyYEeHHBIX
TEOPETUYECKHX 3HAHUN M0 KOHKPETHBIM TeMaM Y4eOHOMN JUCIUILTHBI;

- (hopmupoBaHMe yMEHHI MPUMEHSATH MOJTYYECHHbIE 3HAHHS Ha MPAKTHKE, peau3alliio €JUHCTBA
MHTEJJIEKTYAJIbHOM U MTPAKTUYECKON AESITEIbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/laTh, CPaBHHUBATH, COINOCTABIATH, AHAIU3UPOBATH,
Je7aTh BBIBOJABI M OOOOIIEHMS, CAMOCTOSTENIbHO BECTH MCCIEOBAHMS, IOJIb30BATHCS PA3TUUYHBIMU
prUeMaMu U3MEpPEeHU, 0pOPMIIATH pe3yabTaThl B BUJE Ta0NIHII, CXEM, T'paUKOB;
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- Ppa3BUTHE UWHTEIUIGKTYaJbHBIX YMEHUH y OyAylluX CHEHHAIMCTOB: aHAJUTHYECKHX,
[IPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPAaOOTKY MPH PEIICHUH MTOCTABICHHBIX 337a4 MPO(EeCCHOHANTBHO 3HAYUMBIX KaueCTB, TAKUX KaK
CaMOCTOATEIILHOCTb, OTBETCTBEHHOCTD, TOYHOCTD, TBOPYECKAsl HHUIIMATUBA.

[IpakTuyeckue  3aHATUS MPOBONATCS B paMKax COOTBETCTBYIOILEHM TEMbI, IIOCIE OCBOCHUS
JMAAKTUYECKUX EAMHHUL, KOTOpbIe 00eCIIeUnBat0T HATMUKME 3HAHUH, HEOOXOAUMBIX ISl €€ BBIIOTHEHUS.
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2METOAUYECKUE YKA3AHUSA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE
IIpakTuyeckoe 3ansaTue Ne 1

Apupmernyeckue 1eidCTBUA HAX 1eiiCTBUTEIbHBIMH U KOMIUIEKCHBIMH yncjaamu. IIpubdaunxennnble
BbIYHCJIEHUS

Heab: O0OOIUTE M CHCTEMAaTH3UPOBATh 3HAHUS, YMEHHUS W HABBIKM BBHIOJHEHUS ACHCTBHN C
JEWCTBUTENFHBIMU M KOMIUIEKCHBIMU YMCIIAMH, TPUOIMKEHHBIX BEIYHCICHHMN.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIHM3a M HMHTEPIPETalud HHPOPMAIUN |
MH(OPMAIIMOHHBIEC TEXHOJIOTHH JIJIsI BBIITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JIESITENbHOCTH;

MaTtepuajbHoe obecneyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIHH.

3ananue

1. Pewmre 3agauu:

a) bpurage Obla ycTaHOBI€HA HOPMA — MPOBECTU I'E€OJE3UUYECKYIO CHEMKY 1O 2,5 KM B JieHb. B
MIePBBI JIeHb Opurazia mpoTsHysia 2 KM MPOBOJA, a BO BTOpPO#l JeHb — 3kM. Halinqute npoueHt
BBITIOJTHEHUS] HOPMBI B TIEPBBIN U BTOPOU JCHb.

6) B ¢upme padoraror 20 yenoBek, u3 HUX 8 3emieycTpouteneid. Kakoi mpomeHT oT Bcero uncia
pabouux 1exa COCTABIAIOT IEKTPUKU?

2. Beruucnure:

5.7 (3238 _52). 12233 4242
a) (8 + 12) (3 58 58)’ 0) =75
B) 42 n 11.3_ 51; r 12,8:0,624--:3,05:0,05;
3 3 6 85:15-1
6_198. 1). 2_92.1%).9%
0152 - 122 (0,1 + 15), e) (1,8 23-1 5) 2%,
0,15-0,15:35 3) (1% 0,7 — 1,22) : 1%.
—2+025 '
3. JlaHBI KOMIUICKCHBIE YHCIIA:
Zq = 3 + 21,
Zy = 4 — i,
Z3 = 5 + 21,
Z, = 6 — 3i.
BremosHNTE NEHCTBUS:
a) Z1 " Zy + Z3 " Zy; 0) 2124 + 773

B) Z1 " Z3 — Zp " Zy;
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r —, —
) 2 ) zs

Z3, Za
e) — XK) —
) )

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

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:
BHuMaTenpbHO 03HAaKOMBTECh C YCJIOBHEM 3aJilaHus.

[Tonb3ysick CBOMMH LIKOJIBHBIMU 3HAHUSAMH (B ClIy4yae 3aTPYAHEHUS BOCIIOJIb3YHTECH CIIPABOYHBIMU
MaTepHuagaMu), BHIIOJHUTE 3a1aHUE

3amanue Nel
) 2glomi_s
3.% Y
2 Sty=5 =770
1 1 11 2 2.
3 3i+4:=C+H+(+5)=7+2=75
2 1 2 1 1 1
9 32-12=@-D+(3-)=2+1=25
5 Lo T.A_74_ 717
121.4 2 12113 3 12.3113 3139’ 3
6) 253 =TT inTnT
) 3i+143=0+10+(G+3) =17+ =172,

3amaune No2

IMpumep. Haiitu (8+1i):(2-3i).
8+i
Pemenue. [lepenuiiem 3To OTHOIIIEHUE B BUJIE IPOOU: P
—3l
YMHOXKUB, €€ YNCIUTENb U 3HaMeHaTenb Ha 2 + 31 U BBINOJIHUB BCE MTPEOOPa30BaHUS, TOTYUUM:
(8+i)(2+3i 134261 .
?( ) = =142i
(2-30)(2+3i) 13

(I)opMa npeacraBjJdceHus pe3yjabTaTra: BhIIIOJTHECHHOC 3a/IlaHNE

Kpurepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISACTCA, €CIIM PpadOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOJI0IEHUEM
HEe0oOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ounenka ''xopomo" BBICTaBISETCSA, €CIHU BBIMOIHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOJTHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOMYUUTh NMPABHIIHHBIC PE3YIHTAThl U BHIBOJIBI;, B X0OJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.1 Pa3BurHe NOHATHSA 0 YUCTIE

IIpakTuyeckoe 3ansiTue Ne 2

Pemenue NMPUKJIAAHBIX 3a/1a41 HaA IPOUECHTbI

Heab: OO6OOIUT, W CUCTEMATH3UPOBATh 3HAHMSA, YMEHHS M HABBIKM IPH BBITOJHEHUU

IMPOUCHTHBIX BBIYHCIICHHM

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:

OK 01 Beibuparhs cmocoObl pemieHusi 3aaad Npo(ecCHOHANBHOM IESITeNbHOCTH HPUMEHHTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHaJIM3a M HMHTEPIPETAluH HH()OpMAIUH H
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIIOJIHEHU 3a/1a4 IPOGECCHOHATIBHOM 1A TEIbHOCTH;

I1K 2.1 [IpoBOANTH TEXHUUECKYIO HHBEHTAPU3ALHIO OOBEKTOB HEJJBUKUMOCTH.

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

3ananue

1.

Hanor na noxons! cocraBnsier 13% ot 3apabotHoii miatsl. [locne ynepskanust Hajora Ha JOXObI
paboumii TOMy4WJI 3a BBHIIOTHEHHYIO paboty 16530 pyOumeii. Ckoibko pyOsiel cocTaBisieT
CTOMMOCTb BBITIOJIHEHHOW paboThI?

B unHTEpHET - MarazuHe MOXHO 3aKa3aThb JETAU C JIOCTaBKOM, IPU 3TOM CTOMMOCTb JIOCTaBKU
cocraBisieT 7% OT CTOMMOCTH 3akasa. llpenmpusarue nenmaer 3aka3 JAeraiel Ha CymMMy
60000py0neit, mpu 3TOM moiydaeT cKuaky 15% Ha onToBbIM 3aka3. KakoBa OyaeT cTOMMOCTh
JOCTaBKH 3TOTr0 3aKa3a?

Komuccus 3a mexx0aHKOBCKUN TiepeBo1 cocTaBisieT 1,5% oT cymMbl mepeBojia, HO He Menee 100
py6ueit. KakoBa O6yzner komuccus 3a Mex0OaHkoBckuil nepesoa cymMmsl 50 000 py6ineit?

25% y4acTHUKOB KOHKYpca Mpo¢eCCHOHATHFHOT0 MacTepCTBa MPOILTH B morypunai, u3 Hux 10%
okazanuch B (uHane. CKONbKO ObUIO YYaCTHHKOB KOHKypca, €ciii (UHATUCTaMHU OKa3aluch §
4enoBeK?

3a HECBOEBPEMEHHOE BBINOJIHEHHE JIOTOBOPHBIX 0053aTeIbCTB COTPYIHUK PUIITEPCKON (UPMBI
numaeTcst 25% MecsSYHOro OKJIaaa U, KpoMe TOTO, 32 KaXKIbIH MPOCPOUYCHHBIM MeECSI] K mTpady
npubapnsercs 5% mecsiaHoro oknana. Oxnan cotpynnuka 20000 pyGneit. B kakom pasmepe oH
JOJKEH 3aIlIaTUTh WTpad Mpu HapyLIIEHUH CPOKOB Ha 5 MecsLeB?

ITopsinok BbINOJIHEHHUS PadOTHI:
BHuMarenpbHO O03HAKOMBTECH C YCIOBHEM 3aJaHUMA.
[Tonb3ysick TOMyYEHHBIMU 3HAHUSAMHU (B ciy4yae 3aTpyJHEHUS BOCIHOJB3YHTECh CIPABOYHBIMU

MaTCpI/IaHaMI/I), BBITIOJIHUTEC 3aaHUC.

OIII/IH IMPOLCHT — 3TO OJHA COTad AOJd YHuCIa. MarteMaTH4YeCKUMH 3HaKaM{d OJUH MMPOLCHT

3anuceiBaeTca tak: 1%.

Omnpenenenre OJHOTO MPOLEHTA MOXXHO 3amucarth paBeHctBoMm: 1% = 0,01 * a 5%=0,05,

23%=0,23, 130%=1,3 u T.x1.

Kax naitta 1% ot uucmna? Pa3 1% 310 ogHa coTtas yacTe, Hamo yucio pazaenuts Ha 100. Jenenue

Ha 100 MoxHO 3aMeHUTh yMHOXeHHEeM Ha 0,01. [TosTomy, 4To6b!I HaiiTu 1% OT JaHHOTO YMCIA, HYKHO
yMHOXKUTh ero Ha 0,01. A ecnu HyxHO HaiiTu 5% OT 4Kcna, TO yMHOXKaeM JaHHoe yucio Ha 0,05 u T.1.

3adaua: Mara3uH 3aKkynaer sHeprocoeperaromye jJamiisl mo ontoBoi neHe 110 pybneit 3a mryky
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u nponaet ¢ HareHkoi 30%. Kakoe HanbompIiee 4uCI0 TaKUX JIaMIT MOKHO KYITHTh B 9TOM MarasuHe Ha
1200 py6mnei?

Pewenue

1) OmpenenseM HaIICHKY Mara3uHa:

30% =0,3;
110 - 0,3 =33 py0. HalleHKA
2) OmnpenensieM pO3HUYHYIO IICHY JIAMIT:

110 + 33 = 143 py0. po3HU4HAs 1IeHA

3) OmnpeensieM KOJIMYESCTBO JIAMIT
1200 : 143 = 8 (ocT. 56)
Omeem: 8

3adaua: 3a HECBOEBPEMEHHOE BBITIOJHEHUE JIOTOBOPHBIX 0053aTENILCTB COTPYTHUK PUAIITEPCKON GUpMBI
muaercs 25% MecsSYHOro oKiIazia u, KpoMe TOro, 3a Kax/Ibli MPOCPOUEHHBIH Mecsll K mTpady
npubasnsercs 5% MecsiyHoro oknana. Oknan corpynuuka 20000 py6neit. B kakoM pasmepe oH J0MkKeH
3arIaTUTh WTpad mpu HapyUIeHHUH CPOKOB Ha 5 MecseB?

Pemenue.
1)I[IepBonavanbHo mTpad corpyanuka coctasisui 661 20000*0,25=5000 pydmneii.
2)Kaxerii Mecsint mrpad yBenuuubaercs Ha 20000*0,05=1000 py0uieid, T.K. COTPYIHUK
HapYIIWI CPOKU Ha 5 MecsIeB, To K mrpady nodassat 1000*5=5000 pyoneit.
3)Brerarcnum okoHvarenpHy0 cymmy mrpada 5000+5000=10000 pyomeii.
Otger: Cotpyanuk Boiiatut 10000 pyOeii.
®opma npeacTaBIeHusi pe3yJabTaTa: BHIIOJTHEHHOE 33 JaHHE

Kputepun ounenku:

Ouenka "oTJM4YHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka ''Xxopomo' BBICTaBISETCS, €CIM BBIIOJHEHBl TPeOOBaHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MIPOBEICHUS pabOThI ObUIH JOMYILEHbI OIIMOKH.

Ouenka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTHyeckoe 3ansaTHe Ne 3

Pemienue panMoHaJIbHBIX YPABHEHHH M CHCTEM YPaBHEHU

Heab: O600IUTh U CUCTEMATU3UPOBATh 3HAHUS, YMEHUS y4yalllUXCs MPU PEUICHUN JTUHEWHBIX U
KBaJPATHBIX YPABHEHNUW, CUCTEM YpaBHEHUM.

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 BeiOuparh cmocoObl perieHust 3aaad Npo(ecCHOHANBHOM JesTeNbHOCTH HPUMEHHTENIBHO K
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Pa3JINIHBIM KOHTCKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOWCKA, aHAIM3a W HMHTEPIPETAIMH HHPOPMAIUA M
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHON JIEITeIbHOCTH;

3ananne
1. Pemuth ypaBHEHHMS:
a) (x—2)—-5=4—-(5x—-1);
0) Qx+7)Bx—1)—Gx—D(x+3)=((x+1)?

x—1 _ 4+2x,
B) 2 3

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

42
K) 12_2 =0;
X i
1) 2x-3 X
xX“=2x 2x—-1 .
M) x-1  1-x 3;
2. Pemmre cucrembl ypaBHEHUH:
3x —y =3, 2x + 3y =3,
o) Pl 9 {5x+ 67— o
x2—y=-2, xy—x+y=7,
B){2x+y=2; ]?&y+x—y=1&

ITopsinok BbINOJHEHHS PadOTHI:

[Tpu pemieHny ypaBHEHUN UCIIONB3YIOTCS CIIEAYIOIINE MTpaBuiia Ipeo0pa3oBaHus  ypaBHEHUH B
PaBHOCUJIBHBIE:

a) Kakoil- 1100 uJeH ypaBHEHHMs MOXHO MEPEHECTH M3 OJHOM €ro 4actu B JAPYILYyI0 C
IIPOTUBOINOJIOKHBIM 3HAKOM;

0) 00e yacTh ypaBHEHUSI MOXKHO YMHOXHTb WUJTM PA3EIUTh HA OJTHO TO XK€ YHUCIO, OTIUYHOE OT

Kpartkue TeopeTndeckue CBEICHUS:
Pemenue ypaBuenwii -1l crenenu ¢ ogHoi nepemMeHHOM

-b . . .
ax+b=0,(x= —,a# 0) — nuHEiHOEe ypaBHEHHE | CTETICHH ¢ OJTHOM IMepeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypasuenue |l crenenu ¢ oHOl NepPEMEHHOIA.

1. Onpenenuth BUJ YpaBHEHUST W CIIOCOO €ro PEeIIeHHs.

2. Ecniu ypaBHEeHUe 1poOHO-pallMOHAIBHOE, TO HAalTH 0O 3HaMeHaTe b BCeX Apo0ei, KoTopbie
BXOJIAT B ypaBHEHHUE.

3. YMHOXUTH 00€ 4acTH ypaBHEHHs Ha OOIIMI 3HAMEHATEb.

4. PemnTh MOJYYEHHOE L[EJI0€ YPABHEHUE.

5. IlpousBecTu MpoBepKYy KOpHEH, U MCKIIOYUTh T€ U3 HHUX, KOTOphle O0paIlaloT B HYJIb OOIIUI
3HaAMEHaTENb.

Pemmum ypaBHeHus:

16



a) (Bx+1)? + (4x — 1)%? = (5x — 2)*
PackpoeM ckoOKM, mpuMeHss (GOopMyJIbl COKpaleHHoro ymHoxenus (a + b)?u  (a — b)?
9x2 +6x +1+16x% —8x +1 = 25x% —20x + 4
9x2+6x+1+16x>—8x+1—25x2+20x—4=0
[MpuBeaeM 1mo100HBIC YICHBI, MOJYYHM
18x—-2=0

2 1
X1

OtBeT: x = %— KOpPEHb YPaBHEHHS.
x 7 8
X—2 x+2 m

Paznoxum X2 — 4 Ha MHOXKMTENIH M IIEPEHECEM BCE YICHBI yPaBHEHHMS B JIEBYIO 4acTh. IIpuBeaeM

Ipo0u K 0011IeMy 3HaMEHATEIIIO:
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) -

JIpoOb paBHa HYJIIO, KOIa €€ YUCIUTENL PABEH HYJIIO, 2 3HAMEHATEN b HE PABEH HYJIIO, T.€.
x+2)(x=2)#0=>x#2,x +#+ -2
x2—5x+6=0
D=25-24=1
—_1l_3
X =—-=
5-1

xZZTZZ

Ho Tak kak x # 2, TO X, = 2 — IIOCTOPOHHUI KOPEHB, CIIEIOBATEIBHO PEIICHUEM YPAaBHEHUS
Ooymer x; = 3
OtBetr: x = 3

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

Ouenka "oTJH4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEe0BATEILHOCTH JICUCTBUI; B OTBETE NPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CiiM paboTa BBIMOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTATHI U BHIBOJIBI; B X0O/I€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOThI HE MO3BOJISAET CAENATh MPABHIBHBIX BBIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA O YHCJIE

IIpakTnueckoe 3ansaTne Ne 4
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Pemenue 3a1a4 Ha cocTaBJIeHHEe YPABHEHHH € IPO(ECCHOHATBHBIM COJEePKAHUEM

Heanb: O000IMTh W CHCTEMATU3MPOBATH 3HAHUS, YMEHHS y4allUXcs IMPH PEIICHHH 33734 Ha
COCTaBJICHUE YPaBHECHHUU.

BoinosiHeHue padoThl cmoco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOMCKA, aHAIM3a M HMHTEPIpETAlui WHPOpPMALUU U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH AJIs BBITIOJHEHUS 3a/1a4 MPOPECCUOHANBHOMN AeATeIbHOCTH;
[IK 2.1 IIpoBOANUTH TEXHUUYECKYIO HHBEHTAPH3AIHMIO OO BEKTOB HEABIKUMOCTH.
3aganue
Pemnre 3amaun:

1. IIpoBox mmmHOM 135 MeTpOB pa3pe3anu Ha JBE YaCTH TaK, YTO OJHA U3 HUX KOpOYe JIPYroi B 1Ba
pasa. Halinnure [uiMHy Ka)kJ10M 4acTH.

2. Vwmeercs nBa kabens pasHbIX COpTOB. Macca mepBoro kalenst paBHa 65kr. Jlpyroii, nmuHa
KOTOpOro Ha 3M Oouibllie JJMHBI MEPBOIO M Macca Ka)J0ro MeTpa KOTOPOro Ha 2Kr OoJjblie
MAaccChl K&KJI0TO METpa MepBoro kabdens, umeet maccy 120kr. Beruucnure anuny Kaxxaoro kabdess.

3. Ha cximane nmerorca aammouku 60V u 100V. Korga ucnonszoBanu 50% namnouek 60V u 20%
nammouek 100V, 4uro cocTaBuiao B 001Iel cinoxHocTh 390 mammouek, To Jammoyek 60V ocrtazoch
B 3 paza 6ombire, uem 100V. Ckobko M3HAYAIBHO OBUTO Ha ckitaje tammodek 60V u 100v?

4. JIByM 3emuieycTpouTensiM Obuia mopydeHa padota. Bropoil mpuctynmun k paboTe Ha yac MO3kKe

o 9
nepBoro. Yepes 3 yaca mocie Toro, Kak nepBblid IPUCTYIHI K paboTe, UM OCTaJIOCh BBHITIOIHUTh %
Bcell pabotbl. [lo okoHwanuu pabOTHl OKa3alioOCh, YTO KKl BBHIMOJHWI MOJIOBHUHY BCell
paboTHhL. 332 CKOIBKO YaCOB KaXK/IbIid, paboTasi OTAEIHHO, MOKET BBHIMIOJIHUTH BCIO padboTy?

ITopsinok BbINOJIHEHHUS PadOTHI:

BHuMaTeNnbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHU.

[Tonb3ysick TONy4YEeHHBIMU 3HAHUSIMU (B Cilyyae 3aTpyJHEHUS BOCIHOJIB3YHTECh CIPABOYHBIMU
MaTepHuajiaMH), BHIIIOJHUTE 3aaHue.

[Ton anreOpanyeckuM METOJOM pELIEHUS 3a/4ad I[OHUMAeTcs TaKoW METOoJ] pelleHus, Korja
HEU3BECTHBIC BEIMYMHBI HAXOAATCS B PE3YNbTATe PELICHUS YPaBHEHUsS WM CHCTEMbl YpPaBHEHMIA,
COCTABJICHHBIX I10 YCJIIOBHIO 3a/1a4U.

[Ipu pemenun 3agay anreOpandeckMM METOJOM OCHOBHAs MBICIMTENbHAS JESITEIbHOCTD
COCpe/IOTaurBaETCs Ha MEPBOM d3Talle PEIIeHUs 3a/Jadd: Ha pa3dope YCJIOBHs 3aJauyd U COCTABIIEHUU
YPaBHEHUH WM HEPABEHCTB 110 YCIOBUIO 3a1a4H.

BTOoppIM 3Tanom ABISIETCS pENIEHUE COCTAaBICHHOIO YPAaBHEHMS WM CHUCTEMBI YpaBHEHUH,
HEPaBEHCTBA UJIU CUCTEMBI HEPABEHCTB.

TpeTbuM BaKHBIM 3TANlOM PELIECHU 3a7a4 SIBJISETCS IPOBEPKA PEIICHUs 3a1a4M, KOTOpask MPOBOJUTCSA 1O
YCIIOBHIO 33J1a4H.

3aodaua:

[TepBbiii paboTHHMK 3a yac nenaer Ha 10 geraneil Gonblie, yeM BTOPOW, M BBHIMOJHSAET 3aKas,
cocrosmuid u3 60 neraneit, Ha 3 yaca ObIcTpee, YeM BTOPOU PabOTHUK, BHITIOHSIIONINN TaKOM K€ 3aKas.
CKonbKO JieTasiet B yac JiesiaeT BTOpoil pabouuii?

Pemenne:

ITycTh X meraneit B yac JienaeT BTOpoil pabouuii, Toraa nepsblit (x+10) geraneit.

| [IponsBoauTETLHOCT | Bpems | Pabota
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60
9
x+10

1 pabouwnii (x+10) meraneii B yac 60 neraneit

. . 60 .
2 pabounii X JeTaJIed B yac —q 60 peranen

Tak Kak MepBbIii U3rOTABIMBACT Ha 3 Yyaca MEHBIIIE, YeM BTOPOM, TO COCTaBUM ypaBHECHHE:
60 60 3
x x+10
[Monyunm x=-20 u x=10 (-20 — HE MOAXOTUT MO CMBICITY 3a/1a4H)
10 neraseii B yac aemaeT BTOPO paboOUunid.
Otser: 10 neramnei.

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun ouenku:

Ouenka "oTJM4YHO'" BBICTABIISCTCS, €CIIM Pa0d0Ta BHINIOJIHEHA B TTOJIHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJBI; B X0O/I€
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPHUTEIBLHO'" BBICTABISACTCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTBHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTHyeckoe 3ansaTHe Ne 5
Pemenne paunoHanbHbIX HEPABEHCTB

Hean: [IoBTOpUTH W 3aKpeNUTh 3HAHWS W YMEHHUS YYalIUXCSl NPU PEUICHUH PalMOHAIbHBIX
HEPaBEHCTB.

Boinosnenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAIN3a W HHTEpIpeTaluu HHPOpMAIUU U
WH(pOpPMaITMOHHBIE TEXHOJIOTHH JIJIS BBITTOJTHEHHS 337124 MPOoGeCcCHOHATBHOM JIeATEIbHOCTH;

3ananne

Pemuts HCpPaBCHCTBA:

1) 3x—Qx—7)<3(1+x); 2) x+"7‘3>3;
3) -z H TSR
5 x*+x-6<0; 6) x2+3x+2>0;
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7) x%2<0,25; 8) 4-—x?<0;

9) x%2—-8x>0; 10) x? + 24x < 0;

11) x2 —6x +9 < 0; 12) 25x2 —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%(x + 7)(x — 5)%(x + 8)3 < 0;
19) 2 < o; 20) D > o

x
(x2+x)(x—3)
(x-1)2

(x—2)(x+4)?
7x—x2

21) <0; 22) <0

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:

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

a) KaKoii- 1u0o uieH HCPABCHCTBA MOXXHO IICPCHCCTH U3 O,Z[HOI>'I €ro

JaCcTu B JOPYIyro C MIPOTHUBOIIOJOXHBIM 3HAKOM, OCTABUB IIpHU 3TOM 0e3 M3MEHEHHUs 3HaK
HCPABCHCTBA,

6) 00e uyactu HCPABCHCTBA MOXXHO YMHOXHUTL WM PasgCiIduTb Ha OJHO TO KC ITOJOXKHUTCIBHOC
YUCJI0, OCTAaBUB IIPU 3TOM 0e3 U3MEHEHHS 3HaK HCPABCHCTBA,

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXUTh WJIM Pa3/ieIuTh HA OJTHO U TO € OTPULIATEIbHOE YHCIIO,
M3MEHUB IIPU 3TOM 3HaK HEPABEHCTBA Ha IIPOTUBOIOJIOKHBIH

[lpn pemieHny CHCTEM HEPaBEHCTB HY)KHO PEUIMTh KaKJOE U3 HUX U BBIOpATh 00IIIee perieHue.

Pemim HepaBeHCTBA.
1 5y -2 4255 7
2 5 10

[TepeneceM Bce 4iieHBI B JIEBYIO YacTh U MPHUBEAEM K O0IIEMYy 3HAMEHATelNt0. OOLuil 3HaMeHaTeNnb
10; Tak Kak 3HAMEHaTellb HE COJEPKHUT TMEPEeMEHHOW, TO B JaJbHEHIIEM €ro MOXHO HE MHCcaTh
(omycTUTB).

50x —5(7x —1)+2(2x—-5)—-7>0

50x —35x+54+4x—-10-7>0

19x—-12>0

12
X >—
19

12
OTBeT: x € (1—9; 00)

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

Hailinem kopHU ypaBHEHHUS:

3x2—5x+2=0

D=25-24=1

5+1
x;=—=1
1 6
U
27 ¢ T3

Ipaguxom Qynkuun 3x2 — 5x + 2 = 0 spisercs mapabosia (puc.2), BETBH KOTOPOil HampapjeHbI
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2
BBEPX, @ TOUKH MepecedeHus napadbosasl u ocu OX 310 x; = 1ux, = 3
N300pa3um reoMeTpuIecKu:

2 l'-.____,. g 1

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

(I)opMa NpeacraBJCeHus pe3yjabTaTa: BbIIIOJIHCHHOC 3a/JlaHHUC.

Kputepun ouenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOIIOICHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHCHBI BCE
3aIlMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TpPeOOBaHUS 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 MPABUIIbHBIE PE3YIbTAThl U BBIBOJIBL; B XOJI€
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ounenka ''Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.2 ®yHKkuun u rpapuku

IIpakTnyeckoe 3ansaTne Ne6

HccnenoBanue pynknnii. CBoiicTBa THHEHHON, KBAAPATHYHOH, KyCOYHO-THHEHHOH H
APOOHO-THHeHOH QyHKIUIH

Hean: CucreMaTu3upoBaTh 3HAHUS y4dalMxcs, GOPMUPOBATH HABBIKU MCCIEI0BaHUs (QYHKIUH.
BeinosiHenue padoTsl cnoco0cTByeT (JOPpMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluy HHPOpMalUU U
MH(OPMAIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO(PECCHOHAIBHON AEATENbHOCTH;
OK 03 IlnmaHupoBaTh M peaIU30BBIBATh COOCTBEHHOE MPOQPECCHOHAIBHOE W JIMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENbCKYIO IATEIbHOCTh B IPOeCcCHOHAIBHOM cepe, NCIONb30BaTh 3HAHUS 110 MPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIUsX;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE;

3aganue
1) Haiigure 3HaueHust GyHKIMI B TOUKaX
a)  f(x)=2x%2-3x+1, ‘. =0
1 — ]
Xy = 2,
X3 = —1,
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1 _
flx) =2 X =—1,
x=3 Xy = 0,
X3 = 6
2) Js pynkiuu f(x) = ZXZ:T;_4 Haiiure:
a)  f(x—2);
6)  f(=x);
1
»  f(5)
3) Haiinure o6nacth onpeneneHust QyHKIHUIA:
6 . — 7 .
a) Y=o 0 Y=

B) y =vVx2 —3x + 2; r) y =vVx2 +4x — 12;

—_ 1 . 3
H) y - x2_41 e) y — ’49_}62.

4) Uccnenyiite GpyHKIMM HA YETHOCTD:
a) y=x%+2x*+1,; 0) y = 2x7 — 4x3 + x;
B) y =5 —3x3; r) y = 2%+ 27%,
= 2% —27% _ —3x%41,
) y ) e) = T — 3
— . = -2 4 .
x) Y= 3) y =3x x°+4x+3
5) Hccnedyiime ¢pynkyuu, 3a0annsvie cpagpuuecku, Ha 4emHoCcmob:

0)

.....

1) e)
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IMopsinok BHINOJIHEHHUS PAdOTHI:

1) Haiinure obmacte onpeneneHus QyHKIINH.

Jis HaxXOXIeHHsS NPOMEKYTKOB 3HAKOMOCTOSHCTBA HAHAWTE TOYKHM MEPECeUeHHs C OChIO
abcuucc, pemuB ypaBHenue y=0. HaiinenHsle KopHH paccTaBbTe Ha ocu OX B MOPSJIKE BO3pACTaHUS U
HaiinTe 3HaK (PYHKIMH HA KaXKJOM M3 TOJTYYEHHBIX HHTEPBAJIOB. 3aUIINTE PE3yIbTaT.

2) Haiinute o6nacth onpenenenus GyHKIuU. Y O0eAUTECh, YTO OHA CUMMETpPUYHA.

1.3amennTe aprymMeHT (QYHKOUHA X Ha "-x". IloactaBpTe OTOT aprymeHT B
(GyHKIIMOHATILHOE BBIpAXKEHHE.

2.YupocTuTe BhIpaXkeHHUE.

3.Takum 00Opa3om, Bbl MOJYYWIH OJHY U Ty K€ (QYHKIHIO, 3alMCAHHYIO JIJIsl apTyMEHTOB
"x"u"-x". ITocmoTpuTe HaA ABE ATH 3aIIKCH.

Ecmu y(-x) = y(x), TO 3TO yeTHas QyHKIIHUS.

Eciu y(-X) =- y(X), T0o 3T0 HeueTHasi PyHKIIHS.

Eciau ke mpo (yHKIMIO HEmb3s cKasaTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOHCTBY
YETHOCTH 3TO QyHKIHS 001ero Buaa. To ecTh, OHA HE SBIISICTCS HU YETHOM, HU HCUCTHOM.

4.3anummure caenaHHbIe BAMU BBIBOJIBI.

3) Haiinute obnacte ompeneneHus QyHKIMHM M HYIUW (QYHKIMM, €clid OHU ecTh. Mccrmemyiite
(GYHKIIIO HA MOHOTOHHOCTD Ha TIOyYEHHBIX HHTEPBAJIAX.

Oyukius F(X) Ha3pIBaeTcs Bo3pacTaromieit Ha otpeske [a,b] , ecnu mist m00bIX IBYX TOYEK X1 U
X2 u3 [a,b] cmpaBeamuBo HepaBeHcTBO F(X1)<F(X2) , KOrma Xi1< X» .

Oyukmnus F(X) HaspiBaeTes yObIBaromei Ha oTpeske [a,b] , ecnu mis m00BIX BYX TOYEK Xp U
X2 w3 [a,b] cnpaBemmBo HepaBeHcTBO F(X1)>F(X2), KOrma xi< X» .

x2-1

Uccnenosats Gpyakmuio f(x) =

X
Pemenne

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

f(=x) = === —f()

—x —x x
f(—x) = —f(x) => bynkuus f(x) ABIIETCS HEUECTHOI.

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

Kpurepun onenkn:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TOCTEOBATEIHHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBHIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''Xxopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHB TpPeOOBaHUS K OICHKE "OTIWYHO", HO
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JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOTYYUTh MPABUIBHBIC PE3YIbTATHl U BBIBOJIBL; B XOJIC
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 1.2 @®yHKkuun U rpapuku

IIpakTuyeckoe 3ansiTue Ne7

ITocTpoenue u yreHue rpaguKoB PyHKIUH

Hess: CucreMaTH3UpOBaTh 3HAHUS yJalIUXCs, JOPMHUPOBATH HABBIKM UCCIEIOBAHUS (DYHKIUH 1
MOCTPOEHUSI IpaMKOB, UCCIIEAOBAHUS IPA(UKOB MPOU3BOACTBEHHBIX ITPOLECCOB.
aHaJM3a, B TOM YHCJIE CONUATBHO-YKOHOMUYECKOTO U (PU3NIECKOTO XapaKTepa

Beinosinenue padorsl ciocodcTByeT GOpMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBa IIOHMCKA, aHAIW3a M HHTEpPHpETaluud HHGOpMaluu U
MH(pOPMAalMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHUS 3a/1a4 IPOpECCHOHATIBLHOM 1A TeIbHOCTH;
OK 03 IlmanupoBaThb M pEaIM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE WM JIMYHOCTHOE Ppa3BUTHE,
IPEINPUHUMATENbCKYIO IEATEIIbHOCTh B IPOQECCHOHATIBHON cdepe, UCIOIb30BaTh 3HAHUS 110 IPABOBOM
1 (UHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHAX;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaH/IE.
I1K 2.1 [IpoBOANTH TEXHUUECKYIO MHBEHTApU3ALMIO O0BEKTOB HEJBUKUMOCTH.

3ananue
1. Cuna Toka B mpOBOJHUKE B 3aBUCUMOCTH OT BPEMEHH MEHSETCS 10 3aKOHY:

I(t) =t -8t +17.

[Toctpoiite rpadux u3MeHeHUs CUiIbl TOKa. B Kakoii MOMEHT BpPEMEHM cuja ToKa Obula
MUHUMAabHON? B Kakoll IpOMEXXYyTOK BPEMEHHU CUJIa TOKa Bo3pacrana?
2. IlpumeHsist reoMeTpHUYecKre PeoOpa3oBaHsl, TOCTPONTE TpaduKu PYHKITHIL:
a) y=x—-572%+1;
6) y=I(x+1°%+1];
1
B =—+43;
) Y=t 3

rn y=

|x|+2

ITopsinok BbINOJHEHHS PadOTHI

Hns  moctpoeHuss rpauKoB  BOCHOJb3YHTECh  TI€OMETPUUYECKHMMH  NPEoOpa3oBaHUIMMU:
CUMMETPUYHOE OTOOpakeHHe Tpa(UKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, NapajUlelbHBIA IEepeHoC
rpauKoB, CXKaTHe U PacTSKEHHE.

[octpouts rpaduk pynxiuu y = (x + 3)% + 4.
3a ocHOBY BO3bMEM rpaduk y = x?2 (puc. 1).
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3arem crpoum rpaduk y = (x + 3)? myrém mapamiensHoro nepeHoca rpaduka siaeBo(puc.2).
Crpoum rpaduk y = (x + 3)? + 4 napannensHbIM epeHocoM rpaduka BBepx (puc.3).

i { .
| |

Puc. 1 Puc. 2 Puc. 3
dopma npeacTaBIeHUsI Pe3yJbTaTa: BRIIOJHCHHOS 3a/JaHHE.

Kputepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOJII0ICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ounenka ''Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBIMOJIHEHA HE MOJHOCTHIO WMITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenernu u jorapugmsi

IIpakTnyeckoe 3ansaTne Ne8
Peunrenue nppanuoHaJabHbIX YPaBHEHH

Heab padorsi: O000UNTH, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHMS ydyaliuxcs, popMupoBaTh
HaBBIKM PELICHUS PA3JIUYHBIX BHIOB UPPALMOHAIBHBIX YPAaBHEHUII.

BeinosiHenue padoTsl cnoco0cTByeT (POPMHUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATEIbHOCTH NPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCHOHATILHOM 1€ TeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUIGKTUBE U KOMaH/Ie

3amanue
Pemnre ypaBHeHMs:

1) Vx—1=4;

2) V3x+7+4=0;

3) 7—Vx+2=4

4) V16x2 +16x + 29 = 5;
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3| x+2
5) =—
5x+22

6) V2x —4—Vx+5=1;

7 Vs+¥xt3=3;

8) V2x+1++x—3=2Vx.

)

IHopsinok BHINOJHEHHUS PAOOTHI

1) IIpy BO3BENEHUM YpaBHEHMSI B YETHYIO CTEIEHb IOJIy4aeTCsl YpaBHEHME, SIBISIOLICECS
CIIEACTBUEM HMCXOIHOro. [103TOMy BO3MOXHO NOSIBICHHE IOCTOPOHHUX DPEIIEHUN YpaBHEHMs, HO HE
BO3MOKHa TOTepsi KopHeil. [IpuunHa mpuoOpeTeHust KOpHEH COCTOMT B TOM, YTO INPH BO3BEICHHH B
YETHYIO CTEIEHb YHUCEJI, PaBHBIX 110 aOCOJIOTHON BEIMYMHE, HO pa3HbIX 10 3HAKY, IOJIY4aeTcsl OJUH U
TOT 7K€ pe3ysbTar.

Tak kKak MOTYT MOSIBUTHCSI IOCTOPOHHUE KOPHH, TO HEOOXOIUMO JeNlaTh MPOBEPKY, MOACTABIIS
HalJeHHbIE 3HAYEHUS HEU3BECTHON TOJBKO B IIE€PBOHAYAJIbHOE YpaBHEHHE, a HE B KakKHUe-TO
IIPOMEKYTOYHBIE.

2) [Ipu pemienny uppanMoOHAIBHBIX YPaBHEHUH I0JIE3HO NEpe] BO3BEIEHUEM O0EHX yacTel
YpaBHEHUS B HEKOTOPYIO CTENEHb "YEAUHUTD pajuKan’.

Pemmmte ypaBaenue V5x — 8 = 4.
YTtoObl M30aBUTHCS OT KOPHS, BO3BEIEM 00€ YacTH ypaBHEHUS B KBAJpaT:

(V5x—8)" = 42
5 —8=16
5x=16+8

= 24

24

vl
=
I

dopma npeacTaB/ieHUs pe3yJbTaTa: BbIIOJIHEHHbIE 33JaHUS.

Kpurepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISAETCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOJI0IEHUEM
HE0OXOIMMOM TOCTIEOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHUA.

Ouenka ''xopomo" BBICTaBISETCS, €CIM BHITIONHEHBI TPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM PabOTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MPOBEICHUS pabOThHI ObUIH JOMYIIEHBI OIIHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeIaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckoe 3ansiTue Ne9
IIpeoGpa3oBaHus BbIpazkeHHUil, COAEePKANUX CTENEHN U PATUKAJIBI

Heab: O600mHUTH, 3aKPENIUTh U CHCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPH PEIICHUU 3aJaHUN TI0
peoOpa3oBaHUIO BBIPAXKEHUH, COJIEpXKAIIUX CTENEHW U paJuKaibl. PaccMOTpeTh MX NpPUMEHEHHUE B
MPUKIIAIHBIX (GOPMYIIax

BoinosineHue padoTsl cnocodcTBYeT GOPMHUPOBAHUIO:
OK 01 BreiOuparh crmocoObl pemieHus 3amad npodecCHOHATBHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 04 D¢ddexTuBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJIJICKTHBE U KOMAH/IC,
1K 2.1 [IpoBOAUTH TEXHUUECKYIO MHBEHTAPU3ALHNIO OOBEKTOB HEJIBUKHUMOCTH.

3ananue

1. Beruucnure:

a) V24-9; 6) V48-27;
B) V54 - 24; T) {75 - 45;
1) V160 - 625; ¢) V48-162;

2. llpencraBbTe BBIPAKCHHE B BHUAC CTCIICHH WM HAWIUTE €ro 3HAYCHUE NPU JAHHOM 3HAYCHUU

MepEMEHHOM:
aS-a—8 L p=° 1,
a) a—2 Hpua = 6’ 6) p~2-p~5 npup = 2’
b =1 -3y2. L _
B) (b2)-3 npu b= 57 F) (t ) o npu t = 0,1.

3. M3BeCTHO, YTO JMAMETP CTEPHKHA-TOABECKM M3 apMarypHoi cramm d, =3cM. Omnpenenure
2
TpeOyeMyIo IIONIAlb CEYEHUs CTEPKHA Ay, (CM”), ecin TMaMeTp 3anaercs 1o Gopmyie

4-4,,
d,, =+—— . 3HaueHHe 7 BO3BMHTC paBHOE 3.
Vs
4. Ilepuon monypacnana Beuiecta paBeH 140 cyrok. Ckonbko BemiecTBa octaHercs uepes 10 jer, eciau
€ro HayaJibHas Macca paBHa 8r?
5. KonuuecTBo TEMmIOThI, BhIIEIIeMOe IPOBOJHUKOM C TOKOM, Bhducisercs 1o gopmyne: Q = I2 - Rt.

Haiigure cuny Toka (B Amnepax), ecnmu Q = 720 Ixx, R=90m, t =5c.

IHopsiiok BhINOJIHEHHS Pa0OTHI

BriHecuTe 3HaK MUHYC U3 IpoU3BEACHUA. BoCnonp3yiiTech CBONCTBOM CTENEHHU C OTPULIATEIbHBIM
MoKasareieM. YTHoTpeOuTe CBOWMCTBO BOCIPOU3BEACHMSI BO BTOPYIO cTemeHb. J[1s okKoHYaTenabHOro
YIIPOUIEHUsI 3TOr0 MNpHUMEpa BOCHOJB3YHTECh MPaBHJIOM YMHOXeHUs ApoOeil. B mocrneanem 1are
BOCTIOJIb3YHTECH JIEJIEHUEM CTETeHEN ¢ OJIMHAKOBBIM ITOKa3aTeseM.

B sTOM ciydyae HamO0 NMPUMEHHT CBOWCTBO CTENEHEW C OTpHUIATENbHBIM MoKaszaTenaeM. UToObl
pasrpy3uTh MOJIYYCHHYIO ApoOb, HAJ0 MpeodpazoBarth 3Ty ApoOs B neneHue. [IpuBectu 1polk Kk oOmeMy
3HaMEHATeNI0 U MPOU3BECTH CIOXKEHHE JIpoOei ¢ oOuiuM 3HameHareneM. [locieaHuM marom caenatb
COKpalIeHHE.

Onpenenure MOpANOK JeHcTBHA. BblpaxeHue B MepBOoH CKOOKe MNpUBEAUTE K o0OLIeMy
3HAMEHATENI0, B YHUCIHTENE CJAeJaiiTe TPYNIUPOBKY M BbIHECUTE OOMIMI MHOXHUTENIb 3a CKOOKY.
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BeimonnuTe neneHue, cokparute Ha oOmuil MHOXKUTeNb. [locnennee aelicTBue — cioxkeHue Apodeit ¢
OJIMHAKOBBIMM 3HaMeHaTelsIMU. [IpuBeanuTe monoOHbIE cllaraeMsle.

1) Yupoctuts Beipaxkenue: ((¢°)°(*)")y"  xy’z’
x2y3 X10y10217

Bnauane Haao IMPOBECTHU PACKPBITUEC CKO60K, AJI1 OTOro BOCIIOJIB3YyEMCH CBOICTBOM CTEIICHEH.
((-3)6) .(4-2) . 6-3
X X _ _ = -12_3 _-3_-5,-10_
_ : Y —x710y5102717=X y-xyz =
X

BOCHOHB3yeMCH CBOMCTBOM CTEIIEHEH C OTpULATCIIBHBIM I10KAa3aTCIICM.
=) ’ 1
12 xayszlo

OtBer: »° 1
xlz x3y5Z10

2) YOpocTuTh BhIpakeHUE
el 1
Wx+x+x 2o Jx

Pemenne. Beenem 0003HaueHne a=+x , TOrdax=(Jx)2=a®, xJx=d?a=d° .

dopMyIa U3 YCI0BHS 3aa4H MOCIIE 3aMEHbI Oy/IET BBIITISIETh TAK: atl . 1
3 2 to4
a +a +a a —a

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

: = =(a+1)(a-1) =a’-1.
a+a*+a a*-a a(a®+a+l) 1 ( Ya=D)

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

(I)opMa npeacTraBjJdceHus pe3yjabTaTra: BhIIIOJTHECHHOC 3a/IaHNE

Kpurepun onenkn:

Ouenka "oTJHM4YHO'" BBICTABISACTCA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOI0IEHUEM
HEe0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

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

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOJMYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.3 KopHu, creneHu u jorapugmsi

[IpakTnyeckoe 3ansitue NelQ
Pemenue noka3areibHbIX YPABHEHUI

Heab: OOG00MNTD, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHUS YYAIIMXCS IO METOAAM PpeEIICHUs
MOKa3aTeJIbHBIX YpaBHEHUN. PaccMOTpeTh mpUMeHeHNe TTOKa3aTeNbHbIX (PYHKIUH.

Boinosinenue padorsl cnocodcTByeT OopMUPOBAHUIO:
OK 01 BreiObuparh crmocoObl pemeHusi 3aga4 mpodecCHOHATbHON IESITeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMSI 3a/1a4 MPOPECCHOHANTBHOMN JIEITeIbHOCTH;
OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IC.

3aganne
1. Pewuth ypaBHeHUS:
n* _ . x — .
a) (5) =1 6) 0,5% = 0,125;
B) 4x:i; r) 7x=L;
16 343
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x_ 1 . 0 _ :
>K) 5 —3\/%; 3) (E) —25\/5,
n) 251 = 4; k) 0,4*75* = 0,1610,4;
2—x
m) 53%1=0,2; w (3)  =8VZ
1ex _ (1 2x+3' 1 4x-7 _ _3.
W 3= () o ;) =67
3x+7
p) 2- (l) —7.
m 3% —3*%*3 = _78; 1 3548
()" =
7
21 2%—3 1 5x—-1 1 5x 4
¢) ST 5T =48 n G 6 =%

2. JlaBiieHHe BO3/yXa U3MEHSAETCS B 3aBHCHMOCTH OT BBICOTHI 110 3akoHY p(h) = 2%. Ha kakoii BbIcOTE
naBieHue Bo3ayxa paBHo 12811a?

3. KonuuecTBo TEMIOTHI, BBIENAEMOE MPOBOJHMKOM C TOKOM, BhIYMCIsAeTcs o gopmyne: Q = I%-
Rt. Haiigute cuny Toka (B AMrepax), ecnu Q = 432 Ik, R=80mM, t =6c.

Topsi/I0K BHINOJIHEHUsI Pa0OThI:
OGe 4acTH ypaBHEHHs NMPUBOAUM K OJHOMY OcHoBanmio: a'® =a
cnenyromee cBoictBo: (a'® =a®®) o (f(x) = d(x) -

®® rnme. 3arem mcronbzyeMm

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

Pemenne: [IpeoOpa3yem ypaBHeHHE K BHIY: ' =a®™ .
02405.0105 _013 027 ~05+05 _013 5,027 — 023

3aTeM peraeM ypaBHEHHE: x2=3=x, =3 ,x, = /3.
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®opma npeacTaBieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HEe0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka '""Hey/10BJIETBOPHUTEILHO' BBHICTABISETCS, €CIM PA0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u Jiorapugmsi

IpaxkTnyeckoe 3ansitue Nell
Penienne noka3zareibHbIX HEPABEHCTB

HeJIBZ O606H.[I/ITI>, 3aKpCIIUTh U CHUCTCMATHU3UPOBATH 3HAHUA YYAIIUXCA IO METOJAaM PCHICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3anad NpoPecCHOHANBHON AeATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonbs3oBaTh COBpEMEHHBIE CpEACTBAa TOWCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUH U
WH(pOPMAIMOHHBIE TEXHOJIOTHH JIJIsI BHITIOJIHEHHS 33724 MPOGeCcCHOHATBHOM IeATeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

MarepuanbHoe o0ecnieuenue: VHauBUIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3ananmue:
1.PemuTe nmpocreiinme nokasareabHbIe HEPABEHCTBRA:

n* . x < L 3x < 1
1)(6) <216; 2)27* >3 32 <

2. Pemnre nokasaTebHbIE HEPABEHCTBA:

1) 5¥*~2x-1 < 75;
2) 3%*2 4 3%"1 < 28
Ilopsinok BbINOJHEHHS PadOThHI:
1. 3aHI/II_HI/ITe MMOKa3aTCJIIbHOC YPAaBHCHUC.

2. O0e yacTu HEpaBEHCTBA MPUBEANTE K OJJHOMY OCHOBAHHIO:

3. Tlpu peleHuH MOKa3aTeIbHBIX HEPABEHCTB HEOOXOAMMO yUecTh CBOHCTBO MOHOTOHHOCTH
dynxun, Te. mpu a > 1 a/® > a?® < f(x) > p((x)
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mpu 0<a<1a’® >a?® < f(x) < px) .

4. Pemmre nojyduBIieecs aareOpandecKoe HepaBEHCTRO.
5. 3amummre oTBeET.

3amnucaThb 3aIaHUC B TETpaJlb U PCIUIUTh.

1, @x <216

Pemenue:
G <0 0 —
x> =3 -3

Otser: x € (—3; +0)

2. 5¥-2x-1 < 25
Perienue:
5x2—2x—1 < 52
x> =2x—1<2

x> —-2x—-3<0

x2—=2x—-3=0 + — +
x;=—1; x, =3 O O >
-1 3

Otset:x € (—1;3)
3.3**2 4+ 3*"1 < 28

Pemenne: 3% - 32 + 3% -2 < 28
3% =y
9y +5y < 28;
91y < 28;

y<28:95 y<3.

BepHuemcst k crapoii nepemenHoi: 3% < 3\\

\>4

x<l1 1

v

(I)opMa NMpEeaACTABJCHUSA PE3YyJAbTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurtepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOIYUYHUTh NIPABUIIbHbBIC PE3YJIbTAThl U BBIBOJIBI; B XOE
poBeIeHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCS, €CIM PaboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTnyeckoe 3anaTue Nel2.
Pemenue noxkasarebHbIX YPABHEHUH U HEPABEHCTB.
Heab: OGOOIMINTD, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS Y4alllUXCs MO METOAaM peIIeHUs
II0Ka3aTeNIbHBIX YPABHEHUM U HEpaBeHCTB. DOPMUPOBATh HABBIKH PELICHMUS.

Brinosnenue padorsl cnocodocTByeT GOPMUPOBAHUIO:
OK 01 Beibupath crnocoObl pemieHds 3aaad NpoPecCUOHANBHON AeATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWUCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUH U
MH()OPMAIMOHHBIC TEXHOJIOTHUH JJISI BEITIOJTHEHHMS 3a/1a4 MPOPECCHOHATBLHON eI TeIbHOCTH;
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaH/IE.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHMs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:
1. Pemmre nmokazareabHOE ypaBHEHUE:

a)2*4* —5x2¥+2=0;
6) 22%+1 — 5 x 2% — 88 = (;

9 () -5+ (2) —6=0

2. Pemnte nokasarebHOE HEPABEHCTBO:
a)9* —3*—6 > 0;
0)3*+9*1-810<0

Ilopsinok BbINOJHEHHSI padOThHI:

1. 3anummure YpaBHCHUC (HepaBCHCTBO). OHpCI[CJ'II/ITC, KakuM MCTOJIOM HYXXHO BOCIIOJIB30BATbHCA
AJig pEeIICHUS. OCHOBHBIMU METOJaMH PCUHICHUSA IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB
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SABIISIIOTCS: METOJ| MPHUBEACHHUS OOEMX YacTeld K CTENEeHHM C OJUHAKOBBIM OCHOBaHHMEM; METOJ
BBEJICHUS HOBOH MEPEMEHHO; METO/ BEIHECEHHS OOILET0 MHOKHUTENS 33 CKOOKH.

2. Ilpumenute BbIOpaHHBIA MeToA. llpu pemeHHMM MOKa3aTEeIbHBIX ypaBHEHUH HEOOXOIUMO
IIOMHUTb, YTO PELICHHE JIF0OOr0 MOKa3aTeIbHOr0 YPaBHEHUS CBOJAUTCA K PEILIEHUIO MPOCTEHIINX
[I0OKA3aTENIbHBIX YPABHEHUM.

3. Ilpu pemieHny nokasaTeabHbIX HEPABEHCTB HEOOXOAUMO YUUTHIBATh CBONCTBO MOHOTOHHOCTH
dynximn, T.e. ipu a > 1 a/® > a?® < f(x) > p(x)

mpu 0<a<1a’® >a?® < f(x) < px) .

4. 3anuimre OTBET.

1. PemuTe nokazarenbHOE ypaBHEHUE:
a)2-4*—=5-2¥4+2=0;
Pemenmue:
2:22%—-5:2Y+2=0.
BBeneM HOByYIO TiepeMeHHy0: 2% = y.
[Monyuum ypaBHenue: 2y2 — 5y + 2 = 0.
Pemaem nonydyeHHoe KBaJpaTHOE ypaBHEHUE:

D=b*—4ac=25—-16=9 =32

-b—D _ 5-3 1, -b+VD 543 8
M= T TP V2T g T g i o
Bepuemcs k cTapoil nmepeMeHHOU, IPU ATOM MOJYYUM MPOCTEHIINE MTOKa3aTeNbHbIC YPaBHEHHUS:
2% = %; wm 2% =2
2x — 2—1; 2x — 21’
x =-1; x=1.
Ortser: -1;1

6)22¥+1 _5.2% _gg = (;
Pemienue; 222 —5-2¥ —88 =0;

BBeneM HOBYIO MiepeMeHHY0: 2% = y.
[onyunm ypaBHenue: 2y — 5y — 88 = 0.
Penraem mostyueHHOE KBaIpaTHOE YpaBHEHHE:
D = b? — 4ac = 25 + 704 = 729 = 272

—-b—D 5-27 22
2a 4 4 2

—-b+VD _ 5427 _ 32 _ 8

2a 4

Y1

BepHeMCH K CTapOﬁ HepeMCHHOﬁ, IIpU 3TOM MOJIYUYUM HpOCTCfII.HHC MOKa3aTCIIbHbIC YPABHCHU:

2*¥ = —-5,5; 1500071 2¥ =8
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Her pewrennit, Tk 2% > 0; 2% = 23;

OtBet: 3
2. Pemure nokazareibHOE HEPABEHCTBO:
X-_3X—-6>0

Pemenne; 32 — 3% — 6 > 0;

BBenem HOBYIO IiepeMeHHYI0: 3% = .

ITosy4uM KBagpaTHOE HEPABEHCTBO: Y2 —y — 6 > 0.

Pemraem IMMOJIYYCHHOC KBAAPATHOC HEPABCHCTBO MCTOJOM MHTCPBAJIOB!

y2—y—6=0;

D =b%?—4ac =1+ 24 =25=5%
)’1:_b_\m:§:—2' YZ:_DWBZILS:E:&
2a 2 ! 2a 2 2
0 —O—>

+ 2 - 3 +

PemreHneM OTHOCUTENBHO IIEPEMEHHOM Y SBIAKOTCA WHTEPBAJIbL:

3anuieM 3Tu HMHTCPBAJILI B BUAC HCPABCHCTB!

|[y<—2;_
y>3'

¥ < =2;
3*>3°

BepHueMmcs k cTapoii mepeMeHHON [[
HepaBencTtBo 3* < —2 He uMeeT pelieHus.

3* < 3%

x> 1.

OtBer: (1;+0).

(I)opMa NpeaAcTaBJICHUA pe3yabTaTa: BBIIIOJIHCHHOC 3aJaHUEC

Kpurepum ouenku:

(—00; =2) U (3; +0).

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BhEME C COONIOICHUEM
HEOOXOMMOM TOCIEe0BAaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3allMCHU 1 BBIYMCJIICHUA.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO

JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBHIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YIbTATHI U BHIBOJBI; B X0OJI€

MPOBEACHUS PAOOTHI OBUTA JOTYIIEHBI OIITHOKHY.
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OueHka '""Hey/10BJIETBOPHUTEILHO'" BBHICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTyeckoe 3ansaTue Nel3.
Haxo:xnenue 3Hauenuii jorapudma no npon3soibHOMYy ocHoBaHMIO. Ilepexon ot ogHOrO
OCHOBAHUA K Apyromy. Boluucienue u cpaBHenue jgorapugmos. JlorapudmupoBanme u
NOTEHIUPOBAHNE BbIPAKEHH i

Heab: O600UINTH, 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHMS ydalquxcs 1no teme. @opmMupoBaTh
HaBBIKM HAXOXXJCHUS 3HAYCHHUN JIOTapHU(PMUYECKUX BBIPAKCHHUN, MPUMEHSSI OINpE/ICICHUEe U CBOMCTBA
norapu@moB, jorapuGMUpPoBaTh U MOTEHLIUPOBATH BHIPAKEHUSI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupare cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 04 DddexTuBHO B3aUMOICHCTBOBATh B pabOTaTh B KOJUICKTHBE M KOMAaHJIC.
1K 2.1 [IpoBOAUTH TEXHUUECKYIO MHBEHTAPU3ALHNIO O0BEKTOB HEJIBUKHUMOCTH.
MarepunanbHoe obecrnieyeHue:
NnnauBuayanbHble 3a1aHNs], CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTHI JICKIIHIA.

3ananue:
1. Bemuuciure: a) logg,s 0,64 +loggs 10;

6) 2log, 6 + log, 0,2 + >log, 25 — ~log, 81.

2. Haiinure 3HaueHHe BRIpakeHns: 271710836 — 4-10840,125
3. IIponorapudmupyiite BBIpaXKEHHE IO MPOM3BOILHOMY OCHOBAHMIO:
a4

B35

4. EMKOCTD BBICOKOBOJIBTHOTO KOHJAEeHcaTopa B jatuuke C = 2+ 10~ °d. [TapannensHo €
KOH/IEHCATOPOM TOJIKIIFOUEH PEUCTOP ¢ compoTuBieHreM R = 5-10% Om. Bo Bpems paGoTsl
JaT4YMKe HanpspkeHue Ha konaeHcarope Uy = 16 xB. Ilocne BbIKIIIOUEHHsT JaTYMKa
HalpsDKEHUEe Ha KOHJeHcaTope yobiBaeT no 3HadeHust U (kB) 3a Bpems, onpenensiemoe

U
BeIpakeHueMm t = aRC log, 70(0), rae « = 0,7— nocrosiHHas. OnpeaennTte HalpsHKEHNE Ha

KOHJIEHCATOPE, €CJIM MOCJIE€ BBIKIIOUECHUS JaTyuka npouwio 21 ¢. OTBeT nainTe B KMJIOBOJbTAX.
Ilopsinok BbINOJHEHHSI padOThHI:
1. 3ammmute 3amanue. Onpenenute, Kakue CBOWCTBA W (HOPMYNBI OyAyT HMCIONB30BATHCS MPH

peuieHun.
2. BeimosHuTe 3a1aHKeE.

1) a) Berumucnure: logg ;s 0,64 + logg s 10
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Pemenne: log ,5 0,64 + logy 5 10 = =

log.a
Hcmosnb3yem popmyity mepexojia K HOBOMy ocHOBaHuiO |09 pad= —b , HOJIy4YUM
log, s 0,64 1
= ————+log,;10=>log,;0,64+log,,10 =
109, 0,25 9os 5 9os 9os

Janee UCIoJIb3yeM CBOKCTBA JiorapupMa CTeNeHH U JiorapudmMa mpou3Be1eHUs

=log ,5+/0,64 +1log 510 =log ,5(0,8-10) = log , ; 8 = —3. Orger: -3.
0) 2log, 6 +10g, 0,2 + %log4 25— %log4 81

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

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

=log,4=1

2) Haiiure 3HaueHue BhIpaxenus: 271710836 — 410840125

Pemrenne; 271710836 — 4~10840125 —

Hcnonb3yeM CBOMCTBA CTENICHEH W OCHOBHOE JIOTapU(PMHIUECKOE TOKIESCTBO

_ 1000 33 27 1 7
3y1-logz 6 _ 410840,12571 _ 93-3logs6 _ 4l084755= — _ -~ o _ "'  o__- _aqo__~"_
(33)1-logs 41084 =3 083 49847125 = 31082216 8 = 216 8 = 5 8= 78.
OTBeT: —71.
8
3) [Iponorapudmupyiite BepakeHHe MO MPOU3BOILHOMY OCHOBaHHIO:
a*3d
B35

HDOJ’IOFaDI/Id)MI/IDOBaTB BBIPAXKCHUEC — 3TO 3HAYUT BBIIIOJITHUTH CJ'ICIIYIOHII/Iﬁ AJITOPUTM:

1. B3saTh gaHHOE BBIpaXKEHHE B CKOOKHU U TIepe]] HUMHU TTOCTaBUTh 3HAK JIorapudma 1o 3a1aHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa orapuMoB, HEOOXOAMMO yOpaTh BHYTpH Jorapudma Takue IeHCTBHS, KaK
BO3BEJICHUE B CTENIEHb, BO3BEJCHUE B KOPEHb, YMHOKEHUE U JICIICHHE

[Iponorapudmupyem mo ocuoBanuto 10:
24
lg 0;3;/5& = lga® + lg\d — Igh® — lgc® = 2lga + ilgd —3lgb — 5lgc;

dopma npeacTaBaeHus pe3yJabTaTa: BBINOJHEHHOE 3aJJaHuUE.

Kpurepum ounenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIIEe0BaTeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YNbTATHI U BHIBOJBI; B X0OJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

36



OueHka '"Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOTHEHA HE TMOJHOCTHIO HITU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmsi

IMpakTnyeckoe 3ansiTue Nel4.,

Pemenue jorapupmmyecknx ypaBHeHu i

Heab: OOGOOMNTD, 3aKpEeNUTh U CHUCTEMATHU3UPOBATh 3HAHHS YUYAIIUXCS MO METOAaM peIIeHUs
norapu@mMuueckux ypaBHeHU. DOpMUPOBATH HABBIKK PELICHUS YPABHEHUIH.

BoinosiHeHune padoTsl crioco0cTBYeT (JOPMUPOBAHUIO:
OK 01 BreiObuparh crmocoObl pemieHusl 3aga4 mpodecCHOHATBbHON NESITeIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWUCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUH U
MH(POPMAIIMOHHBIE TEXHOJIOTHH IS BBITIOIHEHUS 3a/1a4 TPO(GECCHOHATBLHOMN 1A TeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMAaH/IE.

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTBHI JICKIIHIA.

3ananmue:
Pemmre norapudpmMudeckne ypaBHEHUS:

1) log,(2x — 6) = 3;

2) log,(2x% —3x — 4) = 2;

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

5 lgvx—-7+Igv3x—-8=1.

IMopsinok BbINOJIHEHUS PadOTHI:

Ilepen HavamoMm pelIeHUS ypaBHEHUS HYKHO HAWTH 00JacTh JOMYCTHUMBIX 3HadeHHH. Mcmonb3ys
cBoiicTBa norapu(mMoB 00e YacTH ypaBHEHHUS IPUBOAUM K OIHOMY ocHOoBanuio log, f(x) = log, g(x).
[Totenumpyem obe wactu ypaBHenwus, nomydaem f(X) = g(x). Pemraem monyuennoe ypaBHenue. T.k.
MOTEHIIMPOBAHNE YPAaBHEHUS MOMKET IMPHBECTH K IMOSBIEHUI0 IOCTOPOHHUX KOpHEH, TO JenaeMm
MPOBEPKY. 3aliChIBA€M OTBET.

3amnucarb 3aIaHUC B TCTpaJlb U pCIHIUTD.

1) log,(2x —6) =3

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

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

OrtserT: 43,5
2) log,(2x?> —3x—4) =2 O3:2x*—3x—4>0
x2=2x*>-3x—-4 x>0x#1

x2—2x*+3x+4=0
—x2+3x+4=0
x2=3x—-4=0
x,=-1;,x, =4

[IpoBepum, npuHayiexat i HalaeHHble Kopau OJ13:

x,=-1 2(-1)2-3(-1)-4>0
2+3-4=1>0

X, =4 2:42-3-4—4>0
32-12-4=16>0

Otger: x; = —1; x, =4

x>0
x—4>0
Hcnonb3yem cBOMCTBA U omnpeiesieHue jorapudpma:

3) logsx +logs(x—4)=1 OI3: {

logs x(x —4) = 1;

x%? —4x =5%;

x%—4x —5=0;

x; =—-1;x, =5.

[TpoBepum, npuHaanexar a1 HalgeHHble KopHu OJ13:
—1 < 0, 3HaunT X; = —1- DOCTOPOHHMI KOPEHB.

5>0;, 5-1=4>0.

Otser: 5
x> 0;
4) log,(2x%? —7x +6) —log,(x —2) =log,x OJ3: {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 = x% — 2x;
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2x2 —T7x+6—x%>+2x=0;
x> —=5x+6=0;
X1=2; X2=3.

[IpoBepum, npuHayiexat v HalaeHHble KopHu OJ13:

2>0;

X1 =2;92:22-7-2+6=0
2—2=0
3>0;

X, =3142-32-7-34+6>0;
3—2>0

Ortser: 3.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIISCTCA, €CIIM Pad0Ta BHIIIOJIHEHA B TTOJIHOM 00BEME ¢ COOJIIOICHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypPaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO HIIU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTyeckoe 3ansaTue NelS.
Pemenne norapupMmuyecknx HepaBeHCTB

Heab: O600mMTH, 3aKpENUTh M CUCTEMATU3UPOBATh 3HAHUS YYalllUXCs 10 METOAAM pEIICHUS
norapupMHUEcKuX HepaBeHCTB. POPMHUPOBATH HABBIKU PEIICHUS HEPABEHCTB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBbIE CpEICTBA IMOMCKA, aHalUW3a M HMHTEpHpeTauud UHGOpMaluu u
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCUOHATILHOM 1€ TeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNs, CIIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIIH.

3ananue: Pemmte norapupmuyeckre HepaBeHCTBA!
1. log,(5x+3) < 3;
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2. logys(3x + 4) = logg s(x* + 6);
3. log,(x* —9x +4) =4

Ilopsinok BeIMoJIHeHHs1 PadoThI: PaboTaem Mo anropuTMy: UCHOJIB3YS ONpeleieHue Jorapupma oode
YaCTH HEPaBEHCTBA MPUBOAMM K OJIHOMY OCHOBAHHIO, T. €. [TOJy4aeM HepaBeHCTBO BHa 10g 5 f(X) < log

ag(x).

[Tpu perennu orapu(MUIECKUX HEPABEHCTB HY)KHO YUUTHIBATH CBOMCTBO MOHOTOHHOCTH
norapupMUUEcKoil HyHKIIHH, T.€.

npu a > 1 log, f(x) > log, g(x) & f(x) > g(x)
mpu 0 < a <1 log, f(x) >log, g(x) & f(x) < g(x).
[Tpu 3TOM HYXHO 0053aTEIBHO YUUTHIBATH M 00JIACTh JJOMYCTUMBIX 3HAYCHHH.

Pemenne norapmpMqucxoro HCPABCHCTBA CBOJUTCA K PECIICHHUIO CUCTEM HCPABCHCTB!

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

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

3anucarh 3aJJaHUE B TETPa/lb U PELIUTh.

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

CocraBUM cHUCTEMY: {Sx +3>0;
"15x +3 <23
5x+3>0; {Sx >3 {x > =065 rper: (=0,6;1]

Pemmm cocTaBiieHHYIO CUCTEMY: { Sx+3<5 Sy <5 <1

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

CocTaBuM cHCTEMY HEPAaBEHCTB, YUUTHIBAsA, UTO 00a JIorapupMUpyeMble BEIPAKEHUS JOTKHbI
OBITH MOJIOKUTENBHBIMU M OCHOBaHHE MEHbIIE 1.

3x+4>0
x> +6>0
3x+4 <x?+6.
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Pemmm cocTaBieHHYIO CUCTEMY:

3x+4>0 3x > —4 x> -2
3x +4 < x? +6. —x2+3x+4—-6<0.

x> =3x4+2>0
KBasipaTHOE HEpaBEHCTBO PEIIMM METOIOM HHTEPBAJIOB!
x> =3x+2>0

s R 1 A
1 2

Haiiném perienne cucreMst:

PN
e SN Lo
41 1 2

Ortser: (—1?; 1] U [2; +0)
3) logi(x*+ 7x +10) = -2
2

CoctaBuM cHCTEMY HEPaBEHCTB, YUUTHIBAS, YTO JIOTApU(HMUPYEMOE BBIPAKEHHUE JOJDKHO OBITH
ITOJIOKUTEIBHBIM 1 OCHOBAaHNE MEHbIIIE |.

X2 +7x4+10>0

1\"2;
x2+7x+1OS(—)
2

{x2+7x+10>0.
x4+ 7x+10< 4

PelraeM KBaJpaTHbIE HEPABEHCTBA!
X2 4+7x4+10>0
X2 4+7x4+10=0

Xy =-=5; x, =-2 + - +

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

Haiiném pemienne cucreMst:
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J PUPONINN SO/
-6

-5 -2 -1
Otser: [—6;—5) U (—2;—1]

(I)opMa NMpeacTaBjJaCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CIU pabOTa BBIIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOIMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClIM padOTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka '""Hey10BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE MOJIHOCTHIO HITU
00BEM BBITIOJTHEHHOM Y4acTH pabOThI HE MTO3BOJIAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

[IpakTnyeckoe 3ansitue Nel6
Pemenue JiorapupmuuecKkux ypaBHeHU 1 HEPAaBEHCTB

Heab: @opMupoBaTh HABBIKK PELICHUS JIOTapU(MUIECKIX YPAaBHEHUN U HEPABEHCTB.
Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoPecCHOHANBHON AeATeIbHOCTH MPUMEHUTENBHO K
pPa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa TOWCKA, aHANW3a U HMHTEpPHpeTanuu WHGOpMalud U
WH(pOPMAIMOHHBIE TEXHOJIOTHH JIJIS BHITIOJHEHUS 337124 MPOo(eCCUOHATBHOM IeITeTbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

MarepuajbHoe obecnedeHne:
WunuBuyanbHble 3a1aHKs, CIPaBOYHBIE MaTePUaIIbl, KOHCIIEKTHI JICKIIHH.

3ananue: Pemute norapupmMudeckie ypaBHEHHs U HEPAaBEHCTBA:
1) logix —log ,x — 6 =0;
2) glg (x2 —4x—1) =Ig 8x —lg4x
3) logi(3x+5) +logi(x —1) = -1
4) logZ(Zx -3)+ log36(3x + 1) <loge 21 — logg 3.
IMopsiiok BbINOJIHEHHsI PadOTHI:
1) Haiitu 06macTh TOMYCTUMBIX 3HAYCHUH.

2) Wcnons3ys cBoicTBa Jiorapu()MOB 00€ 4YacTH ypaBHEHHS IPUBOAUM K OJHOMY OCHOBaHHIO
log, f(x) = log, g(x). Ilotenuupyem obe yactu ypaBHenus, momyudaem f(X) = g(x).
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3)

4)
5)

6)

Pemaem monydeHHoe ypaBHeHWe. T.K. TMOTEHIHUPOBAHWE YPABHEHUS MOXET TMPUBECTH K
MOSIBJICHUIO TOCTOPOHHUX KOPHEH, TO eJIaeM MPOBEPKY.
3ammuceIBaEM OTBET.

Hcnone3ys onpenenenue gorapudma od6e 4acTH HEPaBEHCTBA MPUBOIUM K OJHOMY OCHOBaHHIO,
T. €. IoJy4aeM HepaBeHcTBO Buja 10g 4 f(X) < log 2 g(X).

[Tpu pemennn norapu(MUUECKHX HEPABEHCTB HYXHO YYHUTHIBATh CBOMCTBO MOHOTOHHOCTH
norapupMUUEcKoi QyHKIHH, T.€.

npu a > 1 log, f(x) >log, g(x) & f(x) > g(x)
mpu 0 < a <1 log, f(x) >log, g(x) & f(x) < gx).
[Tpu 3TOM HYXHO 00513aTEIBHO YUUTHIBATh M 00IaCTh JOMYCTUMBIX 3HAYCHUH.

Pemrenne J'IOl"apI/I(bMI/I‘IeCKOFO HEPABCHCTBA CBOJAUTCA K PCIICHHUIO CUCTEM HEPABCHCTB!

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

fx) <gX)
npu 0 < a <1 log, f(x) >log,g(x) &35 f(x)>0
g(x) >0

1) logix —log ,x—6=0 o/13: x>0
PemiaeM 3To ypaBHEHHE METOI0M BBEICHUs HOBOI MEpPeMEHHOI:

log,x =y

y -y—-6=0;
Y1 =72y, =3;

Bo3sspaiaemcs k ctapo IepeMEHHOM:

log, x = -2 wim  log, x = 3.

[Momyuunu npocreiimue sorapupmMuveckie ypaBHEHuUs, pelias KOTOpble MOIyIrM
x=4"?; x = 43;

X = 11—6; x = 64.

O06a 3HaueHus BXOAAT B 00JaCTh JOMYCTUMBIX 3HAUCHHM.

OTtBeT: i; 64.
16
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2) log;(2x% — 7x + 6) —log;(x — 2) = log, x  OJI3: {2x2 _x7; 2'6 >0
x—2>0
log,(2x? — 7x + 6) = log,(x — 2) + log; x;
log,(2x* — 7x + 6) = log,(x — 2)x;
2x% —7x + 6 = x? — 2x;
2x2 —7x 4+ 6 —x? + 2x = 0;
x2-5x+6=0;
X1 = 2; X, = 3.
[IpoBepum, npuHauiexat v 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

OrtserT: 3.

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

CocraBuM CUCTCMY HCPABCHCTB, YYHUTBIBAA, UTO HOFapI/I(I)MI/IpyeMOC BBIPAKCHUC TOJIKHO OBITh
IMOJIOKUTEILHBIM M OCHOBAaHHUE MEHbIIIE 1.

{ x2+7x+10>0
2 < 1\72;
x+7x+10_e)

{x2+7x+10>0.
x>+ 7x+10< 4’

Penraem KBaJpaTHBIE HEPABEHCTBA:
x>+ 7x+10>0
X2 4+7x4+10=0

X1=_5; XZ=_2 + - +

x> +7x+10<4
X2 +7x+6=0
X1=—6;x2=—1 + - +
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Haiiném penienue cuctemsl:

L PYPMONPNN SO/
-6

-5 -2 -1
Otset: [—6; —5) U (—2; —1]

(I)opMa NMpeacTaBjJaCeHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISICTCS, €CIU pad0OTa BBHIMOJHEHA B MOJTHOM 00BEME C COOJIIOICHUEM
HEOOXOMMOM IOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWJIPHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCHU U BBIYMCIIEHUS.

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

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padOTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka '"Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBIMOJIHEHA HE MOJHOCTBHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHH

IIpakTyeckoe 3ansaTue Nel7

PagnanHbIil MeTOX M3MEPEHHU YIJIOB BpallleHUs U CBA3b ¢ rpaaycHoil mepoii. Haxoxxaenue
3HAYECHUI TPUTOHOMETPUYECKHUX (PyHKIMIA.

Heab: dopmupoBaTh HaBBIKM NEpexojia OT paJuaHHONM Mepbl YIJOB K I'palyCHOM U 0OpaTHO,
HaXOXKJCHHUS 3HAUYEHUH TPUTOHOMETPUUYECKUX (QYHKLUH.

BeinosiHenune padorsl ciocodcTBYeT (hopMUPOBAHMIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATEIbHOCTH NPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;
IIK 2.1 IIpoBOAUTH TEXHUUYECKYIO HHBEHTAPH3AIMIO OOBEKTOB HEABHKUMOCTH.

MarepunanbHoe obecneyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI .]'IGKI.II/IfI.

3ananue:
1. BeIpa3ute B paaniaHax BEIUYUHY yTJa, 3aJaHHOTO B rpalycax
a) 150° 06)450° B)40°
2. BsIpa3uTe B rpajycax BETUYHHY YTJia, 33JaHHOTO B paguaHax

T 41
a) — 0) 4w B) —
) To ) )5
3. I/ICHOJ'II)SySI OMpeaAcCICHUA TPUTOHOMETPUUICCKUX q)yHKHHﬁ, HaﬁJIHTe 3HAKU OTUX q)yHKHI/Iﬁ JIA
YTJIOB:
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2
a) —210° 6) ?”

4. 3ybuatoe Koseco uMmeeT 72 3ybma. Ha ckoJbKO rpagycoB MOBEPHETCS KOJIECO MPH MOBOPOTE

€ro: a) MPOTUB YacoBOU cTpenku Ha 21 3yoOerr; 0) mo wacoBoii crpenke Ha 144 3y6ma?

5. llIxuB smektpomoTopa aemaer 6000 o6OpOTOB B MUHYTY. BBIUHCIUTE YIIOBYHO CKOPOCTH

BpaIlleHUs B Ipajlycax B CEKYH/IY U B pajJiiaHaxX B CEKYH]Y.

I[opsiaok BbINOJIHEHUS PA0OTHI:
1. Paagmannas u rpagycHasi Mephl CBs3aHbl 3aBucUMOCTbi0 180° = m paguan. [lostomy 1° =

Vs VA
3HAYUT X ° = —a aJIuaH.
180°° 180 paj

o . 180°
2. YrtoOBI BBIpa3uTh YTOJI B TPAlyCHOM MEpe BOCIIOJIB3YHTECh COOTHOIIEHHEM 1pas, = .

3. Haueprutre eOMHUYHYIO OKPYXXHOCTh, OTJOXHUTE 3aJaHHBIA  yroj, IOMHS, 4YTO
MOJIOKUTENBHBIM ~ CUMTACTCS  YIrOJ, OTKJIAAbIBA€MbI TMPOTUB YacOBOM CTPENKH, a
OTpHULATENLHBIM — 10 YaCOBOIl CTpeIKe.

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

a) 120° = ——-120° =25 6)225° = ——-225° == B)10° = ——-10° = —,
180 3 180 18
2. Bripasure B rpagycax BeITHUUHY yrna, 3aZ[aHHOFO B paI[I/IaHaX
s3m 6)L ) =X
a) 5 9 6
a)3_”:18°° =108 6)Z =222 _ ypo )__ﬂ5_"_1500
5 T 9 T 9

3. Ucnonb3ys omnpeneneHuss TPUrOHOMETPUUECKUX (YHKIUH, HalIuTe 3HAKU 3TUX (QYHKUUH Ui
YIJIOB:

a) —120°  6) =

[TocTporM €IMHMYHYIO OKPYKHOCTh M OTJIOXHMM JaHHbIe yribl. Yron—120° oTknaasiBaeMm 1o
yacoBol crpeinke. Touka, coorBeTcTBytomas yriay —120° nexxut B |1l uerBeptu, 3HaUUT,
cos(—120°) < 0, sin(—120°) < 0,

tg (—120°) > 0, ctg(—120°) > 0.

(I)opMa npeacTraBJdcHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJHYHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBHIMOJIHEHBI 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 BBITIOTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET MOJIYYUTh IPABUIIHHBIC PE3YIbTAThI U BBIBOJIBI; B X0J1€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.
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OueHka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

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

[IpakTnyeckoe 3ansitue Nel8

IIpeoOpa3oBanusi TPUTOHOMETPHUYECKUX BbIpaskeHuil. OCHOBHbIE TPUTOHOMETPUYECKUE
TOXKIeCTBA.

Henb: @opMupoBaTh HaBBIKM IPEOOPa30BAHUS TPUTOHOMETPUUYECKUX BBIPAKEHUM, HCIIONb3YS
OCHOBHbBIE€ TPUTOHOMETPHUECKHUE TOKIECTBA.
BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Beibupats crnocoObl pemieHHs 3a1a4 MpodecCHOHATBHONU NESTEIBHOCTH MPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U PaOOTATh B KOJUIEKTHBE U KOMAaH/IE.

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

3ananmue:

1. Haiinute 3HaueHUs] TPUTOHOMETPUYECKHUX (YHKIIHI, €CITH U3BECTHO:

1) cos x= 0,8, 3;” <x< 21

2) sin <= 0,6,% <xX< T
3) tg x= —%,g << T

2. Konebanue Hanpspkenus 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢).Haiinure 3HaueHune
HanpsHKeHUs, eclii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

3. I'eone3ucTt noKeH HaMTU BBICOTY CKaJIbI. I[J'I}I OnpeaACICHUA BBICOTHI 00BeKTa HU3MCPSIOT ABC

YFHOBBIC BCJIIMYHUHEI C IIOMOIIIBIO TCOOOJINTA U OI[Hy HHHCﬁHyIO. I[J'If[ BBIYHUCJICHUS BBICOTHI
asina

sin(f—-a)
U3MepeHuit ObUTH TIoTy4deHbI pe3ynbTaTel: a = 10; cosa = 0,6; sinff =

npuMeHstoT popmyny: H = * sin §.BeiuncnuTe BBICOTY CKallbl, €CIIU B Pe3yabTaTe
12
13’

ITopsinok BbINOJHEHHS padOThI:

1. 3anummuTe yciaoBue.

2. 3anumuTte (GOpPMYNIBl OCHOBHBIX TPUTOHOMETPHUECKHX TOXKJIECTB, COJEpKallue JaHHYIO
(GYHKIUIO U TY, KOTOPYIO HE0OXOIUMO HaNTH.

3. Beipa3zute HeusBecTHyro (yHkiuio. Ecnm Heo0XoauMo u3BIeUb KBaJIpaTHBIA KOPEHb, TO
OTIpeIeNTuTE 3HAK UCKOMOW (DYHKIIUU, UCIIONB3Ys 3aJIaHHYIO YETBEPTh.

4. BpluuciuTe 3HAUYCHHsI BCEX HEU3BECTHBIX (DYHKIIMH.

3T

Py << 21

Haiitu: sin , tg «,ctg «
Pemenue:

1. llano: cos x= 0,8,
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1)3anuiieM 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO

cos? « +sin? «= 1
Beipazum u3 Hero uckomyro GyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc B |V ueTBepTH MMEET OTPHUIIATEIBHOE 3HAUCHHUE, TO

sin x= —y/1-0,64 = —0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO

tg <=
coS X
HO,Z[CTaBI/IM HN3BECTHBIC 3HAUYCHUSA U Haﬁ,[[eM HeI/I3BeCTHYIO (bYHKHI/II-O
—0,6 6 3 075
08 8 4

3) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
tg x-ctga =1

tg x=

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

t 4 1
=—— = —] —
9 3 3

4, JlaHo: sin X= O,6,§ << T

Haiitu: cos &, tg &, ctg <
Pewenne:
1)3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
cos? « +sin? <=1
Beipaszum u3 Hero uckomyto GyHKIHO cos X= +V1 — sin? «
Tak kak kocunyc Bo || uerBepTH orpuiareneH, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO

, sin «
X=
9 CcO0S X
[ToxcraBUM M3BECTHBIE 3HAUEHUS U HalIeM HEM3BECTHYIO (PYHKIIHIO
t 06 6 0,75
XX= =—==——== -0,
9%= 08~ "8 4

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

1
Beipa3zum 13 Hero uCKoMyro GpyHKIHUIO ctg X= o

t 4 1
A==—— = -] —
9 3 3

3
5. JlaHo: tg «= — <X T

N_

Haiitu: cos &, sin &, ctg &
Pemtenue:

1) 3anuiiemM 0OCHOBHOE TPUTOHOMETPUUECKOE TOKIESCTBO
tg «<-ctga =1
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1
Bripaszum u3 Hero uckomyio GpyHKIHIO ctg X= P

1
Ctg xX= —15

2) 3anuiieM OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO

1+tg? x= T x

1
BbipazuMm 13 Hero HCKOMy0 QpyHKIUIO c0S X= * N
g“xX

Tax xak kocunyc Bo |l yerBepTu oTpunareneH, To cos X= —

3) 3amnuieM OCHOBHOE TPUTOHOMETPHUYECCKOE TOXKIECCTBO
cos? o< +sin? «=1
Beipazum u3 Hero uckomyroo QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo |l deTBepTH NMOJTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue Hanpspkenus 3agaercst Gopmynoit: U(t) = U,, cos(wt + ¢,). Haiiaure 3Hadenue
HaIpsKEHUs, €CIi u3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

Perienue:
Konebanue Hanpsbkenus 3amaercst popmysoit: U(t) = Uy, cos(wt + ¢g). YTOObI BEIYKCIUTH 3HAYCHUE

HAINpPSUKEHUS, HY)KHO HaiT cos(wt + @g).

Ilo ycnosuto sinwt = 0,6. 3anunieM 0CHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
cos?wt + sinwt = 1.

Bripasum u3 Hero HCKOMyo QyHKIH0 coswt = +V1 — sinwt.

o ycnosuro 0 < wt < g . Tak KaK KOCHHYC B IIEPBOI YETBEPTH IIOJIOKUTEIIEH, TO

coswt =41 —-0,36 =+/0,64 = 0,8.

IToncraBuM noaydeHHsle 3HadeHus B popmyny U = 100 - 0,8 = 80 B.
®opma npeacTaBJIeHUs pe3yJbTaTa: BEIIIOJIHEHHOE 3a1aHNE

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU padOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIEe0BAaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU 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 BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YIbTATHI U BHIBOJBI; B X0OJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

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

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
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IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH

IMpakTnyeckoe 3ansiTue Ne 19

IIpeoOpa3oBaHusi TPUTOHOMETPHUYECKHX BbIPaKeHHH. DOPMYJIbI CJI0KEHHS, YABOCHHSI.
®opmyJibl IPUBEIEHUSA

Heanb: @opMupoBaTh HABBIKK IPEOOPA30BAHUS TPUTOHOMETPHUYECKUX BBIPAKEHUH, MCIOIb3Ys
(bopMyIIbI CIIOKEHMSI, YIBOCHUS U IPUBEICHUS.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparbs crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH MPUMEHHTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIGKTHBE U KOMaH/IE

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

3aganme:
c0512°c0548°—sin12°sin48°

€0554°-5in36°+c0s36°-sin54°

1 .Berunciure

31
o tg(=+a cos 2t .
2. YIpocTuTe BBIpOXKEHHUE Q) S_m(;ft Q) _ ( 2 ) +tg(r—a); 6) ————sint
sin(-a)  ctg(n-a) cost—sint
3 24 3 3
3. laHo cos «= -2 cosf = —oo T <&< ?”; n<pf <7”.
Haiigure sin(x —f).
. sin(x—p)cosf+cos(a—p)sinf _

4. JlokaxuTe TOKIECTBO: —— (a—p)cosP—sim(a—prsing — 9%

Ilopsinok BbINOJIHEHHS PA0OTHI

1) 3anumuTe 3aJaHWEe W ONpEACIUTe, KakuMU (OpMYyJIaMHd TPHUTOHOMETPUU HYIKHO
BOCTIOJIb30BaThCA.

2) [Tpumenure 3t HOPMYITHI.

3) YropocTuTe monyduBIIeecs] BhIpaK€HUE. BbIumcinuTe, eciu 3T0 HEOOXOAMMO, 3HAUYEHUE
BBIPKEHUSI.

Xon pemieHus:
1 BBILII/ICJ'H/ITC c0s71°c0s26°+5sin71°-sin26°

sin20°-c0s25°+cos20°sin25°
Pemenue:
cos71° - cos26° + sin71° - sin26°

sin20° - cos25° + cos20° - sin25°
I[J'IH peUICHUSA HaM HCO6XOI[I/IMO HCITOJIb30BATh (I)OpMy.HBI CJIOKCHUA:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosf + cosa - sinf8
cos71° + c0s26° + sin71° - sin26°  cos(71° — 26°)  cos45°

s$in20° - cos25° + cos20° - sin25° sin(20° 4 25°)  sin45°
s5in(180°+a)-tg(x—180°)-cos(360°—a)

= tg45° =1

2. YpocTuTe BhIpaXeHue: - =
ctg(z—a)-ctg(n+a)-605(7—0()

[Ipu pemieHnn 3TOro 3aJaHHs HYXHO MPUMEHHUTH (HOpMYibl MpuBeaeHUs. i 3TOro BCIIOMHHUM
MHeMoHHMuecKoe npasmio: 1) HazBanue QpyHkunu He MEHSIETCS, €ClIU K apryMEHTy o MpubaBisercs —mn
wi 7h.
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Hazpanue ¢yHKIMM MEHSETCs, €Clid K apryMEHTY o MpuOaBiseTcs —%n WIH gn, n-
HEYETHOE YHUCIIO.

2) CtaBUTCA 3HAaK UCXOAHOW (DYHKIIMH, CUUTAS , UTO Oi- OCTPBIN YTOI.

Pemenue:
sin(180° + a) - tg(ex —180°) - cos(360° — a)  —sina-tga-cosa  cosa cosa  COSQ ' Sina
T 3m  tga-ctga- (—sina) ctga C95% cosa
ctg(z —a): ctg(m + a) - cos(5 — @) 9 ga-( ) 9 Sind
3. JlaHo sin o<=%; cosf =§; §<o<< m 0<p <§.
Haiinute sin(x +8).
Pemenue: Hns peieHns HaM HYKHO HCTIOJIB30BaTh bopmyy

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

Ho HaMm HEU3BECTHBI 3HaueHUs cos X U Sinf.

Haiigem cHagana oTu SHAYCHH, UCITIOJIB3Ysl OCHOBHOC TPUT'OHOMCETPHUICCKOC TOXKICCTBO!:

cos? « +sin® «= 1
Boipasum u3 Hero HCKOMyro QYHKIUIO 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

o . 16 25 16 9 3
Tak kak CHHYC B | YCTBCPTHU ITOJIOKHUTCIIbHBIN, TO sinf = Jl ~ 2 = 25 2% = > = 5

[ToxacraBuM HaliieHHbIE 3HaYEHUS B (POPMYITY M BRIUMCITUM 3HAUYCHHE
sin(e +4).

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

8
sin( +8) =7 2 17

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

4. JIOKaXnTe TOXKIECTBO: tga

Jloka3arenbCcTBO:

BeinuiieM oTienbHO J€BYIO YacTh TOXK/IECTBA U peoOpa3yeM ee, UCIOIb3Ysl (OPMYJIIbl CIIOKEHUS:

sin(x—B)cosf+cos(a—B)sinf  sin(a—p+p) sina
cos(a—pB)cosf—sin(a—pB)sinf = cos(a—B+p) = cosa
tg X=tg <

ToxaecTBo n0Ka3aHo.

Bo3moxen u leyr‘OI\/'I croco0 JOKa3aTeJIbCTBA:

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

= tga

cos(a—B)cosp—sin(a—p)sinf  (cosa-cosf+sina-sinf)cosf—(sina-cosf—cosa-sinf)sinf

PaCKpOCM CKOOKH U IIpUBCACM HO,[IO6HBIC cjiaracManiC

= sina

CJIOXKCHHUA

sina - cos?p — cosa - sinf - cosp + cosa - cosP - sinf + sina - sin?ff  sina - cos?p + sina - sin?f

" cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin2f  cosa - cos?f + cosa - sin?f

sina(cos?p + sin’B)  sina

= = =tga
cosa(cos?B + sin?B) cosa g
tg X=tg <
(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurepun oneHku:

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

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABUIIBHEBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

OueHka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOH YacTH pabOThI HE TO3BOJIAET ClIeaTh MPAaBUIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHH

[MpakTnyeckoe 3ansiTue Ne 20

IIpeoOpa3oBanusi TPUTOHOMETPUYECKUX Bbhipaskenunil. [IpeodpaszoBanmne cymmbI
TPUTOHOMeTpUYecKUX (PpyHKkuMii B npousBenenue. [lpeoopazoBanune npoussenenust
TPUTOHOMETPUUYECKHX (PYHKIIUI ¢ CyMMY

Heab: @opMupoBaTh HABBIKM MPEOOpPa30BaHUs TPUTOHOMETPUUYECKUX BBIPAKEHHUI, HCHONB3YS
¢dopmynbl TIpeoOpa3oBaHHUs CYMMBI W Pa3sHOCTH TPUTOHOMETPUYECKHX (YHKIHMH B TPOU3BEACHUE,
peoOpa3oBaHUs MIPOU3BEICHUS TPUTOHOMETPUYECKUX PYHKIIUIA B CyMMY.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiOuparh crnocoObl pemieHust 3aaad MpohecCHOHATBHON JEATENIbHOCTH NPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

3ananmue:

§in78°—sin42°

1. Haiinute 3HaYeHHE BHIPAKEHUS: —————
c0s78°—cos42°
cosa—cos3a+cos5a—cos7a

2. YTpoCTUTE BBIpa)KEHUE— : : —.
sin a+sin 3a+sin5a+sin7a

in2a+sin6
3. JIOKaXHTe TOXKIECTBO: ————— = tgda
cos2a+cos6a

Ilopsinok BbINOJHEHHS Pa0OTHI

1) 3anumure 3aJaHucC u OIIpCACIINTC, KaKuMH (pOpMy.HaMI/I TPUTOHOMCTPHUU HYXHO
BOCIIOJIB30BATHCsI.

2) Ilpumenute 3T HOPMYIIBL.

3) YopoctuTte mosyduBIeecs BbIpaKeHHE. BbIUMcaWTe, €CIH 3TO HEOOXOAWMO, 3HAYEHHE
BBIPAYKEHUS.

Sin68°—sin22°

1. Haiinute 3HaueHHNE BBIpAKEHUS: —————————
c0568°—c0s22°

I[J'ISI pCHICHUA HaM HYKHO BOCIIOJIb30BATHCA (bOpMYJ'IaMI/I HpCO6pa3OBaHH${ CYMMBI U Pa3HOCTU
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TPUTOHOMETPHUECKUX (DYHKIUN B IPOU3BEICHHE:

a+pf a—pf
cosa + cosf = 2cos - cos
2 2
cat+f . a-p
cosa — cosf = —2sin - sin
2 2
a+ a—
sina + sinf = 2sin b - cos F
2 2
. . a . a -
sina — sinfl = 2cos - sin

Pemrenue:

68° + 22° | 68°—22°
sin68° — sin22° 2cos 2 s Sin 2 2c0s45° - sin23° cos45° A5 N
= ) ) ) ° — . . = - = —ct °=—
c0s68° — c0s22°  _, . 6874227 . 068" —22°  _75in45° - 5in23° sin45° g
2 2

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

Jlisi pelieHus HaM HYKHO BOCIIOJIb30BaThCsl (hopMysiaMu HpeoOpa3oBaHUsl CyMMbl U pPa3HOCTH
TPUTOHOMETPUUECKUX (DYHKIIUI B IPOU3BEIACHUE:

a+p a—f
cosa + cosf = 2cos 5 cos—
o« _a—p
cosa — cosff = —2sin sin >
a+ a —
sina + sinfd = 2sin > B-cos 5 p
, . at+tf . a—-§
sina — sinf = 2cos sin >
Pemenue:
25in ST o 3a—C
sin3a +sina 2 2 _ 2sin2acosa ——Cosa——ctga
- B - Ba+a . 3a-a —2si Nna sina
Cos3a —Cos —2sin : sin . 2sin 2asin o sin o

sina+sin3a+sin5a

3. JloKaxxuTe TOKIACCTBO: =tg3a

cosa+cos3a+cos5a

Jlnst pemieHUs HaM HYKHO BOCIIOJIB30BaThCs (hopMysiamMu MpeoOpa3oBaHUsl CyMMbl U pPa3HOCTH
TPUTOHOMETPUYECKHUX (YHKIIHI B IPOU3BEIACHHE.

Pemenmue:
sina+sin3a+sin5a
=tg3a
cosa+cos3a+cos5a
BrimuiieM oTienpHO JEBYIO YaCTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIOIb3Ys (POPMYIIbI:
. at5a a-5a .

sina+sin3a+sinsa __ (sina+sinSa)+sin3a __ 2SIn——co0s——+SIN3a _ sin3a-cos(—2a)+sin3a _

a+5a a-5a -

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

*COS
2

Bocnonb3zyeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
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_ sin3a - cos2a +sin3a _ sin3a - (cos2a +1)  sin3a

- = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a +1) cos3a g2¢

tg3a = tg3a
ToxxkaecTBO JOKa3aHO.

CDopMa NMpeacTaBjJdCHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOJI0IEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

Ounenka ''xopouwio' BBICTAaBISETCS, €CIM BBIIOJHEHbI TpPeOOBaHMA K OLEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJ04YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJBI; B X0OJI€
MIPOBEJICHUS paOOTHI OBUIH JOIYIIEHBI OIIHOKH.

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

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 21

IHocTpoenne rpa¢ukoB TPUTOHOMETPUYECKUX (PYHKIIHI € HCIIOJIb30BAHMEM IeOMeTPUYECKHX
npeodpazoBaHuii

Heab: dopmupoBaTh HaBBIKM  MOCTPOCHUS  TpaUKOB TPUTOHOMETPUUYECKHUX (YHKIUH C
MIOMOILBIO TPe0Opa30BaHUI U UCCIIETOBAHMSI X CBOMCTB.

BoinosiHeHune padoThl criocodcTBYeT (JOPMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
I1K 2.1 [IpoBOANTH TEXHUUECKYIO HHBEHTApU3ALNIO O0BEKTOB HEJIBUKUMOCTH.

MarepunanbHoe obecniedeHue:

WNHnnBunyanbHble 3a1aHKs, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUA.

3ananmue:
. TT. v v
[Toctpouts rpadux pyHkIMH y = 3sin(x — 2. 3anucaTth CBOMCTBA ATOW (DYHKITUH.

IMopsaok BbINOTHEHHSI PAGOTHI:

[Tpu moctpoeHnu rpaduka HyKHO BOCIIOJIB30BATHCS MPEOOPa30BaHUSIMH IPaQHKOB.

1.y = f(x) + b — rpapux ¢ynkmuu mnomydaercs u3 rpaduka ¢yHkipm Yy = f(X) myrem
napauIebHOTO TIePeHOca ITOro rpaduka Ha BenmuuuHy Baoib ot OY. Ilpu stom, ecimm b>0, To rpadux
byukiuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HibKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadpux ¢dynkumm momydaercs u3 rpadpuka ¢pyHkpu y = f(X) ¢ momorsio
MapajuieIbHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b Broibs ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a eciii b<(0, TO cIBUT BIpaBo.

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

4.y = a f(x) — rpadpux ¢ynkuum mnomydaercs u3 rpaduka ¢yHkumum y = f(x) ¢ momorurpio
pacTspKeHus WK cxaTus rpaduka no ocu OY nponopiuuoHanbHO KO3 GULIHMEHTY a, TPUYeM,
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ecnu @ > 1, To Bce opanHaThl rpaduka af(x) yBennuuBaroTcs B a pas, eciu a < 1, TO yMEeHbILIa0TCs
B a pas.

5.y = fla x) — rpaduk QyHkuum nomydaercs u3 rpadpuka QyHkmuu y = f(X) ¢ MOMOIIBIO
pacTshKeHUs WIN CKaTHsl BAOJIb oc OX MponopuuOHaNbHO KOAPOHUIUHUEHTY a, IpudeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, ecnu 0 < a <1, To pactaruBaercs B 1/a pas.

= | f (XX - ISl IOCTPOEHMSI ATOTO TpaduKa HYKHO MOCTpouTh rpaduk ¢ynkuuu y = f(x) u

oTo0pa3utk oTHOCUTENHHO ocu OX Te yacTu rpadrka, KOTOPIE PACIIOIOKEHBI HUKE ITOU OCH.
[Tocne moctpoenus rpaduka nNpoBeauTe uccieaoBanrue GyHKIUH M0 o01Iei cxeme.

[ToctpouTts rpaduk GyHKIUU y = 2cos(x + §)~ 3amucarb CBOMCTBA 3TOH (DYHKIIHH.

Chauana noctpouM rpaduk GyHKIHU y = cosx

T[ .
[lepenecem rpaduk GyHKINHU y = cosx HA 5 Bieso. Iomyunm rpaduK QyHKUKUK y = cos(x + 7).
PactsineM rpaduk nomyuuBmieiics GpyHKkuuu B 2 pasza B1oab ocu Oy.

N

T
=208 X+—
! ( 3)

Hccnenyem dyHkiuro mo obueit cxeme:

D(y)=R;

E(y) =[-2; 2]

y =0, npu X=n/6 + ntn, n € Z;

@yHKIMS 0011Iero BUA.

. OyHKIUS HEMOHOTOHHAS,

pH X € (2n/3 + 27n; 57/3 + 27n) — GyHKIKS BO3PACTAET;

npu X € (-/3 + 2an;2 ©/3 + 27wn) — GpyHKUUS yObIBAET;
6. (-n/3 + 27n; 2) — max;

(2n/3 + 2xn; -2) — min;
7. T=2m.

orwdPE

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEOOXOMMOM TOCIIe0BATEILHOCTH JICUCTBHI; B OTBETE NPABHWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTEIbHO'" CTaBUTCS, €CId pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
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BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIbHBIX BBIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTnyeckoe 3ansaTue Ne 22
Onucanyne Npon3BOACTBEHHBIX MPOLECCOB ¢ NOMOIIbIO rpaduKkoB GpyHKIMA

Heanb: PopMupOBaTH HABBIKM  HCIIOJIB30BaHHUA TI'Pa(UKOB TPUTOHOMETPUYECKUX (YHKIHUN B
pEeLICHUY IPUKJIAJAHBIX 3a1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh K PabOTaTh B KOJUICKTHBE M KOMAH/IC
[1K 2.1 [IpoBOANUTH TEXHHYECKYIO HHBEHTAPHU3AIHMIO OOBEKTOB HEIBHIKUMOCTH.

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

3ananmue:
1. Ha pucynke nzobpaxen rpaduk 3aBUCUMOCTH KOOPIUHATHI OT BpEMEHHU

KOJIEOJIFOLIErocs Tea.
Aren

A

B

x

ITo rpaduxy onpenenure: 1) aMmmuTyay Kojaebanuit; 2) nepuoa KojiebdaHuit; 3) 4acToTy
KosiebaHuii; 4) 3aNHUIINTE ypaBHEHUE KOOPIUHATBHI.

2. Ectb MruoBenHas ¢gororpadus BOJIHbBI B pE3MHOBOM ILIHYPE.

Omnpenenure: 1) ATMHY BOJHBI; 2) aMIUIMTYy KOJeOaHUN YacTHUYEK IIHYpa.
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0 1 2\?/1 5 6\
3. 1o mpeacTraBneHHOMY rpaduKy ONPEISIUTe aMIUTHTYAY U IIEPUO]T KOIeOaHUit

HUTAHOI'O MajTHHUKA.
x,cm

N\
NVAE

4. Tlo ypaBHEHHUIO TAPMOHUYECKUX KOJICOAHUH ONPEICTUTh aMILTUTY/Y, YTIOBYIO
CKOPOCTb, MIEPHOJ U YacTOTy. HauepTuTh rpadmk JaHHOTO TApMOHUYECKOTO KOJICOaHusI.
1) x =15 sin 3t

2) x = 8 sin m/3t

3) x =10 sin mt

Ilopsinok BbINOJHEHHS padOThI:

1) O3HaKOMHUTKCS € YCIOBHEM 33/1a4M, IPOaHATIU3UPOBATh I'paduK.

2) Ilo rpaduky, ucnonab3ysi CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIMM, ONpeaeTuTh HE0OX0ANMbIE
BEJIMYMHBI, 3aIIMCATh OTBET.

[Ipu permennu 3a1a4 HEOOXOAUMO HCIOIB30BaTh CBOMCTBA TPUTOHOMETPUYECKON (PYHKIIMN
y =sinx.

dynknus y = sin X

I'paduxoM pyHKINHU SBISIETCS CUHYCOHMIA.

[TonHyt0 HEMOBTOPSIOIIYIOCS YaCTh CUHYCOU bl HA3bIBAIOT BOJHOM CHHYCOUBI.

[TonoBHHY BOJIHBI CHHYCOU/IbI Ha3bIBAIOT MOJTYBOJHONW CHHYCOUABI (MJIM apKOK).

y=sinx 74 T=2n

CaoiicTBa QpyHKIuHM y= Sin X:
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1) O6nacte onpeneneHus: PyHKIIMH —MHOXKECTBO JEHCTBUTEIBHBIX YUCEI.
2) Obnacth 3HaueHUH QYHKIUU —0Tpe30K [—1; 1]
3) D10 HeueTHas: GYHKIMS.
4) DTo0 HenpepbIBHAS (YHKIIHS.
5) Koopaunatsl Todek nepecedenus rpaduka:-c ocsio adbcuucce: (nn; 0),-¢ ocsio opaunar: (0; 0).
6) Ha otpeske [-n/2; m/2] yHKIMA BO3pacTaeT, Ha oTpe3ke [n/2; 3n/2] —yObIBaer.
7) Ha mpomexyTkax [27n; w + 27tn] QyHKIMSA IPUHUMAET MOJIOKUTENbHBIE 3HaueHus. Ha mpomexyTkax
[-7 + 27n; 27n] QyHKIMSA TPUHUMAET OTPHUIIATE/ILHBIC 3HAYCHHUSL.
8) IIpomexxyTku Bo3pactanus GyHKuuu: [-1/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHkuuu: /2
+ 27n; 3n/2 + 27n].
9) Toukn MuauMyMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKIuu: /2 + 21n
10) ®yHKIMs orpaHUyYeHa CBepXy U cHU3y. HauMeHnbiiee 3HaueHne GpyHkiuu —1, Hanbospliiee 3HaYCHUE
1.
11) Oro nepuoanueckas Gynkius ¢ nepuojaom 2n (T = 2n)
®opma npeacTaBieHus pe3yJabTaTa: BHIIIOTHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOIOICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIlMCH U BBEIYUCICHHA.

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

Ouenka '"ya0oBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh NMPABUIIbHBIC PE3YJIbTAThl U BBIBOJIBI; B XOIE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckne ypaBHeHHs 1 HEPABEHCTBA

IIpakTHyeckoe 3ansTHEe Ne 23
IIpocreiimime TPUroHOMETPHUYECKHE YPABHEHUS] M HEPABEHCTBA.

Heab: @opMUpOBATH HABBIKM  PELICHUsS NPOCTEHIIMX TPUTOHOMETPUYECKUX YPABHEHUH H
HEPaBEHCTB.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BriGupats cnioco0sl pemieHus 3aj1ad npohecCHOHaTIbHONW JesITeIbHOCTH MPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TOMCKA, aHAJIN3a U UHTEPIPETaluu UH(POPMAIUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHUS 3a/1a4 MPOPECCUOHANIBHOMN JeITeIbHOCTU

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:

Perire TpUrOHOMETPHUYECKUE YPABHEHUS:
1) cos3x =0

2) sin (Zx - %) =-1
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3) 3tg (4x +§) =—V3
4) ctg (2x+g) = —?

5) sindx - cos3x + cos4x - sin3x = %

ITopsinok BbINMOJIHEHHSI PAa0OTHI:

1. 3amucaTe ypaBHEHHE W ONpPEICIHTh, K KAKOMY BHUAY OHO OTHOCUTCS M Kakod Qopmyson
HEO0XOMMO BOCIIOJIb30BaThCS.

2. Pemnth ypaBHEHHE.

3. 3amucarb OTBeT.

Pemme TpuronoMeTpuuecKkre ypaBHEHUA:
1) sin2x =0

DT0 ypaBHEHHE OTHOCUTCS K YaCTHBIM CIy4asiM, IIOATOMY KOPHU HaXOASTCS 1O popmyrie

XXXXXXXXXXXX
2x = mn,nez,

OTtBeT:x = gn,neZ
2) cos (5x + g) =-1

9710 YpaBHCHHUEC OTHOCHUTCA K YaCTHBIM ClIydasaM, IIO3TOMY KOPHHM HAXOAATCA II0 q)OpMYJIe

x=m+2nn, n€Z

XXXXXXXXXXXX
5x+§=rr+2nn, nezZ

5x=n—g+2nn, nezZ

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

X = s + 2—nn, nez
15 ' 5
0 21 + 21 7
TBeT: X =—+—n, ne
15 5
3) 2cos3x=-1
1
Paznenum o6e yactu ypaBHeHus Ha 2. [Tonyuum ypaBHEHHE: cos3x = — >
1
9TO YPaBHCHUC HEC ABJISICTCA YACTHBIM CJIy4acM, a = —E,|a| <1. HOBTOMy OHO HMMECT PCHICHUC,

KOTOPOE€ HAXOAUTCA 1o GopMyJie: x = +arccosa + 2rn, neZ
3x = tarccos(— %) + 2nmn, neZ
3x = +(m — arccos %) + 2mn, neZ
3x =+(w — g) + 2nn, neZ
3x = i%ﬂ + 2mn, neZ

21 21
X = +?+?n, nezZ

2 2
OrtBeT: x = if + ?nn, neZ

9 t9(6x—) =%

VYpaBHEHHE UMEET pelieHne, KOTOpOoe HaxouTcs 1o popMylie: x = arctga + ntn, neZ

T V3
6x — 7 = arctg 3 + nn, nezZ

DyHKIUSA y = arctgx HEYETHAs, IOATOMY arctg(—x) = —arctgx.
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6x — % = —arctg? + nn, neZ
6x—£=—£+7m, nez
.
6x=—g+z+7m, nez
6x=%+nn, nezZ
x=l+zn, nezZ
72 6
0 n+nn nezZ
TBET: X = — + —n,
72 6
V3

5)cos6x - cos3x + sinéx - sin3x = 5

Bugum, uTo J€BYIO YaCTh MOKHO CBEPHYTH 110 (POPMYJIaM CIOKEHHMS:
cos(a + B) = cosa - cosp F sina - sinf

V3

cos(6x — 3x) = -

V3
cos3x = 7

Ternepp ypaBHEHME SIBISAETCS MPOCTEUIIMM M €r0 KOPHU HAXOLATCA IO (I)opMyne: x = tarccosa +
2nn, nez.

3x = +arccos ‘/2—5 + 2nn, neZ

3x = i%+ 2nn, neZ

T 21
x=+—+4+—n, neZ
18 3

0 —i z
TBeT: X = koot = m, ne

(I)opMa NpeacTaBJICHUsA Pe3yjabTaTa: BhIIIOJIHCHHOC 3a/JaHNUE

Kputepun onenkn:

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

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

Ounenka '"y10BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOJMYUYUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBEIEHUS pabOThI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IIpakTyeckoe 3ansaTue Ne 24
TpuroHomerpuyeckue ypaBHeHHUsI H METOAbl UX PeLICHUSA.

Heab: PopMHpOBAaTH HABBIKM  PEIICHUS TPUTOHOMETPUYECKHX YPaBHEHHW, CBOIAIIUXCS K
MIPOCTEUILINM.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bri6upats criocoObl pemeHus 3aaa4 npodecCHoHaIbHON ASITEIbHOCTH TPUMEHUTEIBHO K
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Pa3JINIHBIM KOHTCKCTaM
OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAIW3A W UHTEPIPETAIH HHPOPMAIIMHA U
I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpO(l)eCCHOHaJIBHOI;'I ACATCIIbHOCTH

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

3aganue:

Pemmte TpuroHoMeTpruecKrue ypaBHEHUS:
1) 2sin?x — 3sinx +1 =10

2) 8sin®x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos*(m—x) +8cos(m+x) +7 =0

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3anummre ypaBHEHHE M OIpEJeNuTe, KakUM CII0OCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
IIPOCTEUIINM YPABHEHUSM.

2. Ecnu HeoO6XouMO, BBEJUTE HOBYIO IEPEMEHHYIO M DELINTE ypaBHEHHE OTHOCHTEIBHO 3TOM
nepemeHHo. llocme pemeHuss ypaBHEHHMS C HOBOM IIEPEMEHHOW BEpHHUTECh K 3aMeHe. J[omkHO
IIOJIYYUTBCS NPOCTENIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUMB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. [loMHUTE, YTO, €CciaM ypaBHEHHE COJCPKHUT (YHKUUU y = tgx,y = ctgx, TO HEOOXOIUMO
y4yecTb uX 00JacTh ONpeeICHHS.

3. Ecnmun ypaBHEHHE MOKHO TPEACTAaBUTh B BHJE MPOU3BEACHUS HECKOJIBKHX MHOXHUTEICH, U
IIpaBasl 4yaCTb paBHA HYJIIO, TO PA3JIOKHUTE JIEBYIO 4acTb HAa MHOXXMTEIU U UCIOJIb3YH MPaBWIIO, KOIZA
IIPOU3BEICHUE pPaBHO HyM0. [IpUpaBHAB KaXKIbplii MHOXHTEIb K HYJIIO, IIOJIYYUMM HECKOJBKO
NPOCTEHIINX YpaBHEHUH, KOTOPbIE HEOOXOAUMO PELINTh, YUUTHIBAS 00JIACTh JOMYCTUMBIX 3HAUCHHH.

4. 3anumure OTBET.

Pemnre TpuroHoMeTpUYECKUE YPaBHEHHUS:
1) 2cos’*x + cosx = 1
Pemrenne:
OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IlycTb cosx = t, TOra Halle ypaBHEHHE IPUMET BUJ 2t +t =1
[lepeneceM | B eByr0 4acTh U MOJIYYUM MOJTHOE KBaIPaTHOE YpaBHEHHE
202 4+t—-1=0
D=1-4-2-(-1)=9, D=3
-1-3
=
-1+3 2
t2 = —= -
4 4

tl = _1;

1
2

BepHemcs k cTapoli IepeMEHHOM:

1

cosx = —1 401041 cosx = .

[Tonyunnu nBa NMPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHHsI, MEPBOE OTHOCUTCA K YaCTHBIM
clly4yasimM, a BTOpoe peraercs 1o oouieit popmyne. Permm ux.

1Dcosx = -1
X =1+ 2nn, neZ
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2)cosx = %
1
x = tarccos 2 + 27n, nez

X = i% + 27n, nezZ
OtBeT: Xx =1+ 2nn, x = i§+ 2nn, nezZ

2) 2cos?x +sinx —1 =10

Pemenue:

DTO ypaBHEHHE COAEPIKUT PasHOMMEHHbIE (DYHKIIUH, IIOITOMY CPa3y BBECTH HOBYIO IEPEMEHHYIO
HE TIOJIyYHTCS.

BOCHOHB3yeMCﬂ OCHOBHBIM TPUT'OHOMCTPHUUYCCKUM TOXKIACCTBOM U BbIpa3uM OAHY Q)YHKI_[I/HO qcpes
ApYTyro:

cos’x + sinx =1

cos’x = 1 — sin’x

2(1 —sin?x) + sinx—1=0

2 —2sin’x +sinx—1=0

—2sin’x +sinx+1=0

2sin’x —sinx —1 =10

DTO ypaBHEHHE C TIOMOIIBIO BBEJICHHS HOBOW TMEPEMEHHOW MOXHO MPUBECTU K PEIICHUIO
HpOCTeﬁIHHX TPUT'OHOMETPUYCCKHX ypaBHeHHP'I.

Ilycth sinx = t, TOr/a HaIle ypaBHEHNUE IPUMET BUI;: 2t —t — 1 =0

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

1-3 1
t =—=——;
T g 2
1+3 4
t2=—=—=1
4 4

BepHeMcs k cTapoli IepeMEHHOM:

. . 1
sinx =1 NN sinx = —-.

[Momyuynnu faBa MPOCTEWIIMX TPUTOHOMETPUYECKUX YPABHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasM, a BTOpoe peraercs o oouieit popmyie. Pemum ux.

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

3) 5ctg?x —8ctgx +3 =0
DOTO ypaBHEHHE C TIOMOINBIO BBEICHHS HOBOW TEPEMEHHOM MOXHO TPHUBECTH K PEHICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.
[TycTh ctgx = t, TOrJa Hallle ypaBHEHUE MTPUMET BUL: 5t — 8t + 3 = 0
VYuursiBaem O[3 x # nn, neZ
5t2—8t+3=0

b= =06
8+ 2

tz——=1
10



BepHemcs k cTapoli IEpeMEHHOM:

ctgx =1 U ctgx = 0,6.
Pemuwm nx.
l)ctgx =1 x = arcctgl + tn,neZ x = %+ n,nez

2)ctgx =0,6 x =arcctg0,6 +nn,neZ
OTBeT: x = g + mn,x = arcctg0,6 + n,neZ
4) cos2x + cos4x — cos3x =0
Pemenue:
Hcnons3ys ¢popMyisl mpeoOpa3oBaHusi CYMMBl U pa3HOCTH (QYHKIMN B IPOU3BEACHUE, PA3IIOKUM
IIPaBYIO 4aCTh YPABHEHUS HA MHOKUTEIIN:
2x+4x 2x—4

2cos —, ' c¢os Tx —cos3x =0

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

2cos3x - cos2x —cos3x =0

cos3x(2cos2x—1) =0

cos3x = 0 WK 2cos2x —1 =0

[Tonyuyniin ABa OPOCTEUIIMX TPUTOHOMETPUUYECKUX YPABHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o obuieit popmyne. Pemum ux.

1)cos3x =0 2)2cos2x —1=10
b4 _
3x = 5t nezZ 2cos2x —11
T T coS2x = —
X =—+—-nneZ
6 3 T
2x = i§ + 27n, nezZ
T
x =+ 3 + mn, nezZ

s T s
OTBeT: x =g+§n, X = ig+rm, nezZ

, 3
5) 2sin*(m — x) +5cos(7ﬂ—x) +2=0
Pewrenue:
CHavana Hy)KHO TPUMEHHUTH POPMYIIBI IPUBEACHHUS: sin’(r — x) = sin’x
3 )
COS|— — X ) = —Sinx
2
[Monyuum ypaBHeHHE: 2sin’x — Ssinx +2 =0
DT0 ypaBHEHHE C IOMOIIBIO BBEJCHUS HOBOW IEPEMEHHONW MOYKHO IPUBECTH K DEIIEHHIO
MPOCTEHIIINX TPUTOHOMETPHIECKHUX YPaBHEHHIA.

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

5-3 1
ti=——=——;
toa 2
5+3 8
tZ = — =2
4 4
BepHemcs k cTapoii mepeMeHHOM:
sinx =§ WA sinx = 2.
1D)sinx = % x= (—1)"arcsin% + mn, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PElIeHnH, T.K. 2 > 1

X = (—1)"% + mn,

OTBeT: x = (—1)"= + 7n,

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurtepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TIOCITIEOBATEIIFHOCTH JEHCTBUI; B OTBETE€ NPABHIBLHO W AaKKypaTHO BBIMOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MMOJIYYUTh [IPABUIIbHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
poBeIeHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCS, €CIM PaboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIIENATh MPABUIHHBIX BHIBOIOB.

Tema 2.2 TpuronoMerpudeckue ypaBHeHHUsI 1 HEPaABEHCTBA

IIpakTyeckoe 3anaTue Ne 25
Tpuronomerpuyeckue ypaBHeHuUsl.

Heanb: OOGOOMHUTH, 3aKpEeNUTh U CHUCTEMATHU3UPOBATh 3HAHHS YUYAIIUXCS MO METOAaM peIIeHUs
TPUTOHOMETPUYECKHUX ypaBHEHUN

Brinosinenue padorsl cnnocod6cTBYeT GOPMUPOBAHUIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoecCHOHATFHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAJIM3a U UHTEPIPETaluu HHHOPMAIHN U
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUISI BBITOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1eATEIbHOCTH

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHMs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3ananmne:

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

2) 7sin?x — 4sin2x + cos®x = 0

3) 6sin?x — 3sinx - cosx — cos?x = 1

4) 5cos?x + 3sinx - cosx + 2sin’x = 2

HOpﬂIlOK BbIITOJTHCHU A paﬁon:
l.yCTaHOBI/ITC, ABJISICTCS JIM YPABHCHUC OJHOPOAHLIM.

O0HOPOOHBIMU MPUZOHOMEMPUUECKUMU YPACHEHUAMU HA3bIEAIOMCS YPAGHEHUS BUOA.:
asinx + bcosx =0
asin®x + bcos?x + csinx - cosx = 0

2. Ecnu ypaBHeHUe ABISI€TCS OJTHOPOIHBIM YPaBHEHUEM IIEPBOI0 MOPSIKA, TO pa3JieuTe 00€ YacTu
yYpaBHEHHUS HA cosx # 0 wiu sinx # 0

3. Ecnn ypaBHeHHe SBISETCS OJTHOPOIHBIM YPaBHEHHEM BTOPOTo MOPsAKA, TO pa3ienuTe o0e yacTu
ypaBHEHUS Ha cos’x # 0 wm sin’x # 0.

4. Beenure HOBYIO IEPEMEHHYIO U PELIUTE YPABHEHHE OTHOCUTENBHO 3TOM NEPEMEHHOM.

5. BepHuTech K cTapoil NEPEMEHHON M PENIUTE MOJTYYMBIINECS MPOCTEHIINE TPUTOHOMETPUYECKUE
YpaBHEHUS.

6. 3anuImTe OTBET.
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Pemmmre TpuronoMerpuueckre ypaBHEHUA:
1) 2sin’x — 5sinx - cosx + 3cos?x =0
Pewenue:
ypaBHeHI/Ie ABJICTCA OJHOPOAHBIM TPHUI'OHOMETPHUYCCKUM YPABHCHUEM BTOPOI'O IMOPSIKA. Yr1oO0bI
€ro PEIINTh, Pa3aeiuM 00€ YacTh Ha cos’x # 0.
2sin’x  Ssinx - cosx

cos?x cos?x

3HaeM, uTo % = tgx. 2tgx —5tgx +3 =0

+3=0

BBeneM HoByto nepemenHyto. IlycTs tgx = t, Torna Haie ypaBHEHUE IPUMET BU: 2t% — 5t +3 =0
Yunrsisaem OJ13: x # ~ + n, neZ.

2t2-5t+3=0

D=25-4-2-3=1,VD=1

h=""=1

b 541 -

+

t, = I 1,5
Bepremcs k cTapoii mepeMeHHOM:

tgx=1 wiu tgx =15

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

2) 4sin’x — 3sin2x + 2cos?x = 0

CHayvasia mpeoOpaszyeM apryMeHT , HCITOJIb3Ysl (DOPMYJIBI IBOWHOTO apryMEHTA: sin2x = 2Sinx - cosx.

4sin’x — 6sinx - cosx + 2cos’x = 0

VYpaBHEeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKHM ypaBHEHUEM BTOPOTO MOpsaka. UToObI
€ro PEIINTh, Pa3aeauM 00e YacTh Ha sin’x # 0.

4sin’x  6sinx - cosx 2cos’x

+
Slnzx Slnzx smzx

X

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

BeneMm HoByt0 nepemenHyto. IlycTh ctgx = t, TOra Halle ypaBHeHUE IPUMET BUT;: 2t% — 6t + 4 = 0
VuaureiBaem O/13: x # nn, neZ.
2t2—6t+4=0

D=36—-—4-2-4=4, VD =2
6—2

tl—T—

6+2_

tzzT_

BepHemcs k cTapoii mepeMeHHOM:

ctgx =1 wnm ctgx =2

l)ctgx =1 x = arcctgl + nn, neZ X = %+ nn,nez
2)ctgx = 2 X

arctg2 + nn, neZ

OTBeT: x = % + nn, x = arctg2 + mn, nezZ
3) 2sin®x + 5sinx - cosx + cos?x = 4
Pemenne:
YPaBHeHI/IC IOKa HEC ABJIICTCA OJHOPOAHLIM, T.K. B npaBoﬁ YaCTH €ro0 BMCCTO HYJIA CTOUT 4.
[Iepenecem 4 B paByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO:
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2sin?x + 5sinx - cosx + cos?x — 4(cos?x + sin?x) = 0

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

YT0ObI €0 PEIINTH, Pa3AeInM 00€ YacTH Ha cos’x # 0.
2 2
2tg*x — 5tgx+3 =0

—2sin?x + 5sinx - cosx — 3cos?x = 0
ypaBHeHI/Ie Tenepb ABIIACTCA OJJHOPOJHBIM TpI/IrOHOMeTpI/ILIeCKI/IM YPaBHCHUCM BTOPOI'O IIOPAAKA.
—2sin?x 5sinx:cosx —3-0
cos“x cos“x
—2tg*x +5tgx —3=0
Beenem HOByIO nepemennyro. I1ycTb tgx = t, Torza Halle ypaBHEHUE PUMET BUJT: 2t2 — 5t +3 =0
Yunrsisaem OJ13: x # - + 7n, neZ.
2t2—-5t+3=0
D=25-4-2-3=1,VD=1

5-1

BepnemMcs k ctapoit mepeMeHHO:
tgx=1 wmm tgx =15

1) tgx =1 x = arctgl + nn, neZ X = %+ nmn,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 IIOKa HE ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOP'I YaCTH €ro BMCCTO HYJIA CTOUT 5.
[TepeneceM 5 B mpaByro 9acTh ¥ MPUMEHUM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO:

5cos2x + \/3sinx - cosx + 6sin?x — 5cos%x — 5sin?x = 0
\/§sinx - cosx + sin®x = 0
BrineceM o0muit MHOXKHUTENb 32 CKOOKN: sinx(v3cosx + sinx) = 0

sinx =0 win V3cosx + sinx =0
1) sinx =0, x =mn,nezZ
2) \/3cosx + sinx = 0

VYpaBHeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YpaBHEHHEM MEPBOro mopsiaka. YToob
€ro peluTh, pa3aeauM o0e YacTH Ha cosx # 0.

\/§cosx sinx
coSXx cosx
\/§ +tgx =0

tgx = —V3

X = arctg(—\/?) + nn,neZ

X = —arctgx/? + nin,neZ
i
X =——=+T1n, nez
3 T
OTBeT: Xx = Tmn, X = —§ + mn, nez
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®opma npeacTaBJeHUs pe3y/IbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJMYHO'" BBICTABIISACTCA, €CIIM Pad0Ta BHITIOJIHEHA B TTOJIHOM 00BEME ¢ COOJI0IEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Onenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OLEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ04YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh [TPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0OJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey/J10BJIeTBOPUTENbHO'" BBICTABISACTCS, €CJIM PabOTa BBIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansiTue Ne 26

YucjioBas mocjaeaoBaTeIbHOCTh, CIIOCOOBI €€ 3aJaHus, BLIYHCIEHNE YJIEHOB
nociaenosareabHocTu. [lpeaen nocienoBarenbnocTu. Haxoxaenue npeaesioB (pyHKuuu

easn:
@opMupOBaTh HABBIKM  PEUIEHUS 3aJa4d, CBSI3aHHBIX C YHCIOBOW IOCJIEN0BATEIbHOCTHIO.

o . [0 [ee]
®opMHUpOBaTh HABBIKK BBIYUCIICHUS MPEAEIOB QYHKIMI, paCKPBITUS HEONPEIEICHHOCTEN (5) 5 (—)

[00]

Boinosinenue padorsl cnocodcTByeT GOPMUPOBAHUIO:

OK 01 BeiGupats crnioco0sl pemieHus 3aaad npoecCUOHATbHON JEATeNbHOCTH MIPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM

MarepunanbHoe obdecniedyenne: MHauBuayanbHble 3aJaHus, CIIPABOYHBIE MaTE€PHUAIIbl, KOHCIIEKTHI
JICKIUH.

3aganme.

1) PemnTh 33124k HA YKCIOBYIO TIOCIIEIOBATEIILHOCTD.

2) BeruncnuTb nipenenst QyHKIHi

3aganue 1 3agadue 2

Haiitu BocbMOI 4JIeH TTOCIe0BATEIbHOCTH;
2. 3.

l_ n ., x%—2x—3
2’

3’ 2 n_+1’ 6.1imx_)3m
2. Haiitu HOMep qyucliia 3 B ITOCJICAOBATCIIbHOCTH .
2n+1 . x%-1
a, = nz 7.11mx_)1 m
3. Berunciurs:
lim (3x2 — 8x +5) 8.1lim 6% +5x—4
x—==2 X922 oy
4 lim \[Zaal
' x=2 1_\/Z 9 1 \/2_X+1
Jim
x*-16 o 1\_/@
5.lim, s —~ 10.lim, _,, Y2

x=3
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OPATOK BBIMOJHCHUSA paﬁoTbI:
BHuMaTensHO 03HAKOMBTECH C YCJIOBUEM 3aaHUA.

[Tonp3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CiIydae 3aTPyAHEHHUS BOCIOJIb3YHTECH CIIPABOYHBIMU
MaTepHragaMu), BHIIOJHUTE 3a1aHUE

3aganue Nel
o 2n—1 )
1. JIeBATBIN YIIEH MOCIIeIOBATCIbHOCTH ¢, = T paBeH”
n°+3

2-9-1 17 17 17
Co = = = ’:> Co =
" \Jo*r3/ V732 2V183 T 2y183

2. Homep urcia 6, SBISIONIErOCs YWICHOM ITOCIEA0BATCILHOCTH a, = n* — 5n paBeH?
6 =n? —5n
Z2_5n-6=0
n, =6
n, = —1 —TIOCTOPOHHHI KOPEHb T.K. HOMEP HE MOXKET OBITh OTPHUIATCIIBHBIM YUCIIOM.
OtseT: N=6.

Samanme Ne2
o 0
Harigure npenessl mpeaBapuTeIbHO H30aBHBIIKUCH OT HEONPEACICHHOCTH (6)

2 _
1. timo 5 = (3) =1lim 202 i X2 = i 2 = 1im2 = 2;
x2—-9x 0 x-9  x(x=9) x-9 X x—9 x—3

X2 +4x—5 0 . (x+5)(x—l) . . .
2. tim, =22 (2) = lim “252 = lim(x + 5) = lim(1 + 5) = lim(6) = 6

2 _ _ x1+x2=—4_ x1=—5
x“+4x—-5=0 {x1+x2=—5 => %=1
3. i Vatx—va—x _ (9) — i (\/a+x—\/a— )(\/a+x+\/a—x) i (,/a_'_x)z_(,/a X)Z — i at+x—a+x _
C Mo = ) T 2% o) = x‘i‘}, (o) = o (atxiva=)

2x 2
lim ———— = lim———— = lim = lim—= = lim— = —;
x50 x(Vatx+va—x) x50 Vatx+Va—x x50 Va+0 +\/ x—0 2\/_ x—0 va \/—
Brerunciaute npeaciibl UMCOIUEC HEOIIPCACICHHOCTD (—)

x3 2x2 3x

4 3.1 4
. S3+2x2+3x+4 o . @t atata . tats 1+0+0+0 11
4, llmxﬁw#= —) = lim 55— = m-—sS—S——FT=lIlm——=1Im =-=-;
4x3 +3x%+2x+1 o x—o0 4x° 3x° 2x 1 X—>00 4424 — x—00 4+04+0+0 xX—00 4 4
x_3+x_3+_3+_3 x x2 x3
3 2 2x3+3x2+ x 24341
223 43x%4x o . 3t EtE . T2 . 24040 2
5. lim———= (—) = lim =*—* = lim =5 = lim = (—).=+oo
X—00 x“+4 0 x- 4 0

xX—00 _3+_3 X—00 ;+x—3 x—o0 0+0

(0 B 3HAMCHATCJIC [IPUHNUMACM 3a OCCKOHEYHO MaJlyro BeJ'II/I‘-II/IHy.)
(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" BBICTABISETCA, €CIM PadOTa BHITIOJIHEHA B TIOJIHOM 00BEME C COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIlIMCHU U BBIYUCJIICHUS.

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

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBIMOTHEHA HE MOTHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIBHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLTHOKH.
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OueHka '""Hey/10BJIETBOPHUTEILHO'" BBHICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE

IpakTnyeckoe 3ansiTue Ne 27

Haxo:xknenue npou3BoaHbIX N0 onpenenenuto. [lpasuiaa u popmyasl nuddgepennupoBanusi,
Ta0JMLA NPOU3BOAHBIX 3JIeMEHTAPHBIX (PYHKIUH

Hean: 3akpenuTs omnpeaeneHue Npou3BoAHON (yHkIHH. DOopMUPOBATH HABBIKM HPUMEHEHUS
npaBuil auddepeHnpoBaHus W TaOJWIBI MPOU3BOIAHBIX, HAXOXKIEHUS 3HAYCHHS IPOW3BOJHOM B
3aJITaHHOU TOUKE.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupatp crocoOsl pemieHus 3a1a4d npohecCHOHaIbHON ESTEIbHOCTH MPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccHoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO IeATEIIEHOCTh B IPOPECCHOHATBHON cepe, NCIoIb30BaTh 3HAHUS 110 TPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIIHIX

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

3aganue:
1. Haitimure y = (0),ecmuy = x* — x
2. HaflI[HTe y' = (3), ecIny = _3

X

3. Haiitu npousBogHbple  (QYHKIUH  HCIONB3ys IMpaBWjia  BBIYUCIECHHS U Tabnuily
MIPOU3BO/IHBIX 3JIEMEHTApHBIX (PYHKIUIA.
4. Bpl4UCIUTH MPOU3BOIHYIO QYHKIIUU B TOUKE.

3amanue 1 3amanue 2

1) y = 7x* — 4x3 + 5x2 — 2; 6) f(t) = 0,5t + 0,6t> + 0,8t +8; f'(1)—?
2 y=sE-2EeX N @=cap-ws (7))

3) y = 3ctgx + 5lnx — 3%; 8) f(x) =2-5*+3-¢e5 f{'(0)-?

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

5  v=i 10)  f@w=52 FM-?

IMopsiiok BbINOJIHEHHS PA0OTHI:

Brruncnenue npou3BoaHON QYHKIHMH y = f(x) TIPOU3BOJUTCS 10 OOIIEMY MPABUITY
g depeHIIMPOBaHMUS:

1) IlpunaBas aprymeHTy X IpUpaIIeHUe Ax U TMOJACTaBJIsIsl B BRIpakeHUe (PYHKIIUH BMECTO
aprymMeHTa X HapalieHHOe 3HaYeHHE X + Ax, HAXOJUM HapalleHHOe 3HaueHne QYHKINH: y + Ay = f(x + Ax)

2) BerunTas U3 HapalieHHOro 3HaYCHUE PYHKIMHU €€ IepBOHAYAIbHOE 3HAYCHUE HAXOM
npupamienie QyHKIuu:

Ay = f(x + Ax) — f(x)
3) enum npupaiieHre GyHKIMUA Ay Ha IPUpAIEHHE apryMeHTa Ax; T.€. COCTaBIIsIeM OTHOIIICHUE
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dy f(x+Ax)—f(x)
Ax - Ax
4) Haxogum IpeaeyI 3TOro OTHOLICHUS IpHu Ax — 0, T. e.
Ay f(x + Ax) — f(x)
lim — = lim ——
Ax—0 AX  Ax—0 Ax
9TtoT IIpeaeia U €CTh IPOU3BOJHAA OT (byHKuI/II/I y = f(x)

1. Haiitu: y (x), ecnu y = 2x> — 3x

HaxoauM Ipou3BOIHYIO O 00LIEMY IIPaBHILY:

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

2) y+ Ay — y = 2x% + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)? — 3Ax
4xAx+2(Ax)2—3Ax Ax(4x+2A0x—-3)

3) 2= = = 4x + 2Ax — 3
Ax Ax Ax

4) limy,,o(4x + 2Ax — 3) = 4x — 3
Hatiném 3HaueHne mpor3BOIHOM TIPHU X = 3.
y(3)=4-3-3=0

2. Haiitn y (4),ecmny = vVx
1) y+ Ay = yVx + Ax

2) Ay = Vx + Ax —Vx

3) A_y — \/x+Ax—\/;

Ax Ax
4) 1i Ay _ . Vx+Ax—x T (\/X+AX—\/)_()(\/X+AX+\/)_() Y x+AX—x% T Ax _
) llmAX_}O E - hmAx_)O T - llmAx_’O Ax(Vx+Ax+VX) N hmAX_’O Ax(Vx+Ax+Vx) N hmAX_}O Ax(/x+Ax+x) -

1 1
lim —_— ==
Mxo0 rmxtvx 2k
o ) 1 1
Halinem 3HaueHne MpOU3BOIHOMN B TOUKE X = 4, y'(4) = PN AR

3. Haiitm npomsBomHble (QYHKIMA  WCMONB3ysS TpaBHja BBIYUCICHUS W TaOIHILy

MIPOU3BO/IHBIX 3JIEMEHTApHBIX (YHKIUI
Tabnuna Npon3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIMH.

(x") =nx"" | (") =¢" (@") =a"Ina | (cosx)'=-sinx
(sin xX)" =cosx 1 1 , 1
1 - tgx)' =
(ln X) X (th) cos2 X (t9x) cos? x
¢' =0,c— const; x =1; (CU), =C-U
uzxv)=u=Vv
' 1 . ,: " !
(V) = o (u v, u'v+uv
(uj UV
—| =——
S R Y
(log , x)' =
xlha

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

3. X

o XS oD 2x-2x-2
2X (2%) 4x

’
u) _uv-uv
v v?
4x? 2x2"

4. BeryrcnuTh NPOU3BOAHYIO (DYHKIIMU B TOUKE.
y=3x"-8x" +9x* -4

Y (-1)=3-(-1)° - 8- (-1D)*+9(-1)>—4=-3-8+9—4 = —6.
1. y =58in XCosx

2 1

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

(-1)=-5

dopma npeacTaBieHus pe3yJbTaTa: BBHIIIOJHECHHOE 33/1aHNE

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOJI0IEHUEM
HE0OXOIMMOM TOCIENOBATENBHOCTH JEHCTBHUIl; B OTBET€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOTHEHHOM YaCTH TaKOB, YTO TO3BOJISIET TIOJYUYUTh MPABHIIBHBIC PE3YJIBTATHI U BHIBOBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIeJaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE

IIpakTHyeckoe 3ansitue Ne 28
Brruyucienne npou3BOAHBIX CI0KHBIX (PYHKIIUIA

Heab: @opMupoBaTh HABBIKK HAXOXKJIEHUS MPOU3BOJIHBIX CIOXKHBIX (DYHKITHIA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupath crnocoOsl pemieHus 3a1a4d npodhecCHOHATbHON ESTEIbHOCTH MPUMEHUTENBEHO K
Pa3IMYHBIM KOHTCKCTaM

OK 03 ITnanupoBaTh U pealv30BBIBAThH COOCTBEHHOE MpodeccHoHabHOE U TUYHOCTHOE Pa3BHUTHE,
MpeNNPUHUMATEIBCKYIO AESITETbHOCTD B MPO(ECCHOHAIBHOM cdepe, NCIOBb30BaTh 3HAHUS MO MPAaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B PA3JTUYHBIX KU3HEHHBIX CHTYAIIHIX;
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OK 04 DddexTrBHO B3aUMOJCHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IE.

MarepuanbHoe obecniedenue: VHauBuIyaibHbIe 3aaHuUs, CIIPABOYHBIE MATEPHAIIbl, KOHCIICKTHI
JIEKIIUH.

3aganue.
Haiitu npou3Boubie PyHKITUH

y = (5x% — 2x)®
fG) = 3sin(2x -3)

flx) = arcsindx + arccos"x
flx) = logs (7x* = 5x% 4+ 1)

f{.r] =In |L+|:|:-sx

y L-cog x

g Hw D

IHopsaok BbINOJIHEHUS Pa0OTHI:
1. Ompenenure Bun GyHKiuu. Ecim (QyHKIUS SBISICTCS CIOXHOW, TO BBEAUTE IMPOMEKYTOUHBIH

apryMeHT.

2. Ompegenute, KakuMu MpaBwiaMu TuddepeHpoBaHus HYXHO BOCIHONb30BaThes. [lpumenure
COOTBETCTBYIOIIEE IPABUIIO.

3. Hcnonb3ys Tabnuily NpOU3BOAHBIX, HAAUTE MPOU3BOAHbBIC (PYHKIIHIA.

4. PackpoiiTe CKOOKY ¥ NMPUBEAUTE TOIOOHBIE, €CITH 3TO YIPOCTHUT 3aKCh (DYHKIINH.

Haiiti npou3BoaHbIe PYHKIIMIA:
1. glx) =(1—4xh)0
OyHKIMS SIBISICTCS CIOXHOW CTENeHHOW. BBeneM MpOMEXKYyTOUYHBIM apryMeHT — u =1 —4x*. s
1 epeHIIPOBAHIS Hy*KHO BOCTIOIb30BATHCS (GOpMyIOit (1) = nu=L - o/
y = 1001 — 46 - (1 —46%) =10 (1 — 4x?)%(=8x) = —80x(1 — 4x%)’
2. flxl= sinfx v cos 2x

OyHKIMS TpeACTaBIsAeT COOON MPOU3BEIEHNE ABYX CIOKHBIX TpUTrOHOMETpudeckux pyHkuuid. [loatomy
CHaYayIa BOCIIONb3yeMcs TIpaBuiIoM auddepennupoanus (V- V) = UV + UV

. 1 : .
flx)= {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cus?x]

. . 1 .
BBeneM MpoMexyTOUHBIN apryMeHT: [ TIEPBOM QyHKIMK ¥ = - %, 1y BTOPOX QyHKIMKU u = 2x,

Tpu nuddepeHmMpOBaHIH HCITOMB3yeM ClleytonTie GopMyIbl: (sinu) = cosu - u., (cosu)’ = — sinu.

. 1 1 ' .
flx) = {sin;_r rcos 2x) = (sin ;I] cos2x + sin ;x{cuslr]

1 1 1 ) I | 1 1
= ros ;x- ;.r - ros2xy + s:'n;.r- {_—s:’nEx} . {_2_1'] = ;cus ;x ~rosix — 2sin ;x- sinix,
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_ =
AAX+EXT"

3.y=

loga (3+ 10

OyHKIMS PEACTaBIseT COO0ONH YacTHOE MABYX CIOXKHBIX (yHKIuA. [loaTOMy cHayaia BOCHOIb3yeMcCs
v v-uy
e

npaBuiioM nuddepeHIupPOBaHM (lE) =

(25455 y  log, (3 + 10x) — 2545 - (log, (3 + 10x))'

r = (log, (3 + 10x))°
BBenem mnpomMexyTOYHBIM apryMeHT: Uil TNepBOHM (QYHKIUU u = 3x + 5x°, U1 BTOPOH (YHKIIUU
u=3+ 10x,
IIpn nuddepeHnupoBaHny UCIOIb3yeM ciieytomue GopMyisl: (a*) = a“lna - ', (log, u)' = —
N CE AT IR A 1 PYRT )

. "‘:T"T ']-: (3+10x)—lr#s fir® |]"= L (3+10xy)! _ 242 e (x4 5y :| ]=_,=3L_1+1...1]l—¢“ o m|_1+1...1| _
3 |]:g,|.1+1...1|| |]:g,|.1+1:.1'||3
"":T_ o im23+10x |]..q_,' .1+1...'l.':|—:'“_:"ri#:“m

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

4. f{.r] = nrcs:'nix+ arccosdx

@OyHKIUSA MPEICTaBIseT COOOW CyMMY NBYX CIOKHBIX  OOpaTHBIX TPUTOHOMETPUYECKHX ()YHKITHIA.
T[To3TOMy CHaJasa BOCTIOIb3yeMcs paBiiioM auddepenmuposanus (U + V) = U + 7,

Flx) = (nrcs:'n g:) + (arccosdx)’

o o a o
Beenem IMPOMEKYTOUYHBIN apT'yMCEHT: JIA IICPBOU (I)YHKI_[I/II/I u = E-r, AJIs1 BTOpOU (I)YHKI_II/II/I u = ox,

1w

Ipu uddepeRMpoBaHNE HCIIONb3yeM caeayromue GopMmymnsr: (arcsinu) = i (arccosu)' = - —

Flx) = (nrcs:'ngx) + {nrccusEx]':;_, {%I:] e }J{S-ﬂ = '3 ] _,'.'ﬁ

5. flx) = arccosvl — ™

q)yHKI_[I/ISI SIBIISICTCS  CJIIOXKHOM O6paTHOI/I TpI/ITOHOMCTpI/I‘-ICCKOI/I Beenem HpOMe)KYTO‘{HBII/I apTYMeHT

u =vI—e>. Jlns nuddepeHInpOBaHIs HyKHO BOCIIONb30BaThCs popMyitol  (arccosu)’ =

3~

vl—u

£ ) = (arecosVT= ) = - 75+ (VI= ).

[TpomexyTOUHBIH apryMEeHT ABISETCS TaKXKe CI0KHOM (yHKIMeld. BBeaeM U st Hero HOBBIN
MIPOMEKYTOUHBIA apTyMEHT u = 1 — e™*.

s nuddepeHnmpoBaHms HY>KHO BOCIIOJIb30BaThCs (hOpMyIIon

(V) =37
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f &) = (arccosv1 - & ) = - ———. (Vi- 9”}l = — (- ) =

J1=i1-gt J1-14e2r 2vl-e
1 1

_= _257) =
g% Iyl —gr { ¢ } W 1l—ger

(I)opMa NMpeacTaBJdCHud pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOJI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

Ounenka ''xopouwio' BBICTAaBISETCS, €CIM BBINOJHEHB TpeOOBaHMA K OLEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCS, €CIM PaboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0OJI€
MpOBEICHUS paObOTHI OBUIN JOMYIIEHBI OITHOKH.

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

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

[MpakTnyeckoe 3ansiTue Ne 29
I'eomeTpuyeckue NpuJioKeHus MPONU3BOIHOMI

Ieab: @opMHUpPOBATE HABBIKM IIPUMEHEHHSI TEOMETPUYECKOTO CMBICIIA IIPOU3BOIHOMN.

BbinosiHeHune pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:

OK 01 BeiGupats cioco0sl pemieHus 3agad npoecCUOHaTbHON JEATeNbHOCTH MPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM

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

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

3ananne:

1. Haiingure yrioBod ko3(@uuMeHT KacaTenbHOW, NPOBEACHHON K mapaboie y = —x*+xB
TOYKE xy = —2

2. HaiinuTe yroa HakJIOHa K OCH KacaTelbHOM, MPOBEIEHHON K KPUBOH y = x* B TOUKE x;, = —2

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

Ilopsinok BbINOJIHEHHS PadOTHI:

1. 3navyeHne mNPOM3BOAHOW (YHKIHMH y = f(x) TPH x =x, PABHO YrIoBOMYy KodhdHUIIMEHTY
KacaTelbHON, TPOBEJCHHON K KpUBOH y = f(x) B €€ TouKe ¢ abcuccoit x, , T.e. k'=y'(xy) = f'(x,) = tg «
L€ %-yrojl MeXy KacaTeJIbHOU K KPUBOM B TOYKE M (xy; y,) Y MOJOKUTEILHBIM HAIPABICHUEM OCH 0, .

2. YpaBHEHHE KacaTeIbHOU K KPUBOH y = f(x) B TOUKE UMEET BUAY — Vo = f (x0) (x — xXo)-

3. Hampasrienue KpuBOi B KaXJI0M TOUKE ONpeeNseTcs HalpaBlIeHUE KacaTelbHOW K HEel B ATOM
TOYKE, MO3TOMY JUIsl HAXOXKJIECHHs YIJla HAaKJIOHHOW KPHBOW B JAaHHOM TOYKE HAJ0 BBIYHCIUTH YIOJ
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOU TOYKE, U OCBIO.
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1. Haiitu yros HakinoHa K ocu O, KacaTeJIbHOW IPOBEIECHHON K KPUBOM y =sinx B TOYKE

-
Xg = 5
-HalJieM IPOU3BOIHYIO0 (DYHKIMIO y = sinx y' = cosx
-Haii/ieM 3HaYeHue TIPOU3BOIHOMN B TOUKE x, = g y' (g) = cosg = %
-TaHreHC YIJla HAKJIOHA KacaTelbHOM B IJAHHON TOYKE paBeH k = tg « , OTKYJa X= arc tg% ~ 26,6°
2. [Ton xakumu yriaamu napabona y = x? + x mepeceKaer och 0, ?

-Haiinem Touku nepecedeHus mapadbobl C OCIO O, PEIIUB CUCTEMY
{y =x*+x s {(—1; 0)
y=0 (0;0)
-[TapabGoma mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Hailiném yrioBbie KOdhDHUITMEHTHI
KacaTeIbHBIX K Mapadoie B 3TUX TOYKaX
y=@&*+x)=2x+1Lk(-1)=2(-D)+1=-1,k(0)=2-0+1=1
- BBIYHCIWINA YTIBI Xq u X, , oOpa3yemble KacaTeIbHBIMHU B TOUYKAX IMEpeceueHus: mapabdoiibl ¢
ocbto O, tg ;= —1,;,= 135% tg o«,= 1, x,= 45°
3. CocTaBbTe ypaBHEHHE KacaTelbHOM K KpuBOil y = 3x2 — x B Touke x5 = —1
-HaAEM NPOU3BOJIHYIO KPDUBOM B TOUKE X
y'=@Bx?—x)'=6x—1;y(-1)=6(-1)—1=-7
-HaiiJIeM KOOPAMHATY TOYKU KacaHUs:
y1D =3-D - (D =4M(-1;4)
-IoCcTaBUM B (JOPMYIy YpaBHEHHS KacaTelbHOM:
y—4==-7(x+1)
y—4=-7x—-7
7x +y + 3 = 0 — ypasuenue xacamenvHou

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

Kputepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISAETCA, €CIIM PabOTa BHITIOJIHEHA B TIOJIHOM 00BEME C COOI0IEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCH U BBIYUCIICHHUSI.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISAETCSA, €ClIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOBI; B XOJI€
IpOBeIeHUs pabOTHI ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO'" BBICTABISETCS, €CId pabOTa BBIMOJHEHA HE TMOJHOCTHIO HIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBogHast pyHKIMHN U ee IPUMEHEHHE

IIpakTyeckoe 3ansaTue Ne30
HccaenoBanue GpyHKIMH ¢ MOMOIIbIO IPOM3BOAHOM M NMOCTPOEeHUE rpaguKoOB

Heab: ®opmupoBaTh HABBIKM  HCCIEA0BaHUS (YHKIMI C MOMOIIBIO MPOU3BOJHOW M IMOCTPOCHHUS
rpaduKoB.

BoinosiHeHne padoTsl cioco0cTBYET (POPMUPOBAHMIO:

OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAeATENIbHOCTH NPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM
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OK 03 IInanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEILCKYIO ACSITEIbHOCTD B MPO(ecCHOHANBHOM cdepe, UCTOIb30BaTh 3HAHHUS MO MPABOBOM
1 (UHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CHUTYaLUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUICKTHBE U KOMaH/IE

MarepuanbHoe obecniedeHue: VHIuMBHUayanbHBIC 3aJlaHUsl, TAOJWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3ananme:
1. HampspkeHue Ha KOHAEHCATOPE MEHSIETCS OT BpEMEHU IO 3aKOHY
U(t) = t3 — 9t% + 15t + 10. Haiiaute MOMEHT BpeMeHH, IIPH KOTOPOM HAIPSKEHHUE JOCTUTHET
MaKCUMaJIbHOIO 3HAYECHUSI.
2. DyHKIUA 33J1aeT TEXHOJOTUYECKH mporiecc. Haiinure akcTpeMymbl (yHKITUU:
flx) = x*— 4x?,
3.

OyHKIHS 3a/1aeT TEXHOJIOTUYECKUH Tiporiece. Mccmenyiite GyHKIIUIO HA MOHOTOHHOCTD U
skcrpemyMbl: f(x) = 3x° — 25x% + 60x

4. Haiinure mpOMEXYTKHU BBIMYKIOCTU (QYHKIUU:
flx) =x* —10x* + 36x% + 100

5. OyHKIUA 3alaeT TexHonoruueckuid mpouecc. Hccnenyiite ¢yHkuioo mno oOmeil cxeme u
MOCTpOKTE ee TrpaduK:

1. flx) = 5x% — 345,

2. flx) = =

x4

ITopsinok BbINOJHEHHS PadOTHI:

1) 3anwummre QyHKIHIO.

2) Ompenenute, KAKUM AITOPUTMOM HY)KHO BOCIIOJIB30BaThCS [UIS BBIMOTHEHHUS 3aIaHUSL.

3) IlpumMeHHUTE COOTBETCTBYIOUIHMI aJITOPUTM.

4) 3anuimre OTBET.

5) Ecnun HeoOXoauMO MPOBECTH MOJHOE HCCIeAOBaHHWE (YHKIIMH, TO HPOBEAUTE €ro, HUCIOJIb3Ys
0O0IIyI0 CXeMY UCCIIEIOBAHUS

1. Haiitu oGnacte onpenenenus yukimu D (y).

2. Haiitu (eciu 3TO He BBI3BIBACT 3aTPyTHCHMI) TOUKHU MEepecedeHus rpaduka ¢ 0CIMU KOOPIMHAT
(mpu Xx=0wu npu y = 0).

3. UccnenoBath (hyHKIMIO HA IEPUOJUYHOCTh, YeTHOCTh U HEYETHOCTb.
4. HaiiTu nHTEpBaIbl MOHOTOHHOCTH, TOUKH SKCTPEMYMOB M 3Ha4€HHUS (YHKIIMU B 3TUX TOUYKAX.
5. Haiftu nHTEpBalibl BHITYKJIOCTH (BOTHYTOCTH) M TOUKH nepernda rpadpuka GyHKIUY.

6. Haiiti acuMntoTsl rpaguka GyHKIUH.
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7. HaiiTi TOTOJIHUTENIbHBIE TOYKH M TOCTPOUTH IpaduK MO Pe3ysIbTaTaM UCCIICTOBAHHUS.
&. Halitu 00sacTh 3HaYCHUI.

1. HUccnenoBath GyHKIUIO y = x> — 6x* + 9x — 3 U MOCTPOUTH IpaduK.

-pyHKIIMS OnpeesieHHa Ha BCeH YMCIOBON MPAMOI: D(x): X € (—0; )

-naHHas QYHKIMS HE SIBJISETCS HU Y€THOM, HU HEUETHOH: y(—x) = (—x)® — 6(—x)? + 9(—x) — 3 = —x° —
6x% —9x — 3 = —(x* + 6x? + 9x + 3) # —y(x)

-HaiaEM TOYKY IepecedeHus rpaduka ¢ OCblo O, , mojoras x =0 , NOJIYyYHM y = —3 TOUKH
nepeceyeHus rpaguka c ocelo 0, B JaHHOM Ciy4yae HalTH 3aTPYAHUTEIBHO.

-HaAEM MPOU3BOHYIO: y' = (x3 — 6x% + 9x — 3) = 3x* — 12x + 9

-HaJIEM KPUTHYECKHUE TOYKHU, JJIs ATOro y' = 0 ,T.€ 3x* —12x+9 =10

X2 —4x+3=0;x;, = 1;x, =3
-rccaeayeM GyHKIMI0 HAa MOHOTOHHOCTD

+ - +

1 3
(—; 1) u (3; ) Tpaduk GyHKIIHH BO3pacTaer, (1;3)-yObIBaeT
-uccueayeM GyHKIUIO Ha SKCTPEMYM:
y(1) =1-6+9 —3 = 1; A(1; 1)Touka max
y(3) =27 — 54 4+ 27 — 3 = —3,B(3: —3)Touka min
-HCIIONTB3YS MTOJIYYCHHBIC TAHHBIC CTPOUM UCKOMBIN TpaduK.

.S

w

No
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[en]
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\ 4 10 12
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\\
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\_/
\/
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(4]

2. WccnenoBarh (DYHKITUIO U TIOCTPOUTH €€ TpaduK.

¥
Jl‘:

zx-2
1. O6nacts onpenenenus Gynkuu D (f) = (—co;1) U (1; +02)
2. Ilpu nozacraHoBKe 3HaueHus x = 0 moayuum y(0) = 0.

Takyro xe TOUKy MOJY4YUM, €CIH NMpHupaBHsIeM (QyHKUHIO K Hymo. Touka x = 0 - eAMHCTBEHHas
TOYKa [IEPECEUEHHUS C OCAMU KOOpAUHAT.

3. IlpoBepsieM PyHKIIUIO HA YETHOCTh

ylex) =22 &

—x->2 2x+3’
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yl—x) = ylx); y(—x) £ —y(x).
Wrak, GyHKIUS HU YeTHAsI, HA HEYETHAs, HeTICPUOINIEeCKasl.

4.J1511 OTBICKaHUSI UHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM TIEPBYIO MPOU3BOAHYIO (PYHKIIUU

o 2x(2x —2) —at .2 dx? Ay 2wt 24 4y

YT ex -2y

@x -2 (22 -2)°

[IpupaBHuBas ee K HYJO, MOJIYYHUM KpPUTHYECKHE TOUkH x = 0;x = 2, OHM pa30uBaOT 00JIacTh
OIIpEIeJICHU Ha CIEAYIOIIME UHTEPBAIbl MOHOTOHHOCTH (—52; O} U {0; 1)U (1; 2) U (2; +o2)

I/ICCJ'IGI[yeM IIOBCIACHHUC HpOHSBOI{HOfI CJICBa U CIIpaBa OT HaﬁﬂeHHBIX TOYCK p336I/ICHI/I${.

I'padmyuecku mHTEPBATBI MOHOTOHHOCTH OYIyT UMETh BU]T

\ 4

Uccnenyemas (byHKI_II/I}I BO3pacTaeT Ha MHTepBanax (—ow 0} U (2:+2) u y6L1BaeT (1)UL 2y,

5. Touka x = 0 TOYKaA JIOKAJILHOTO MakKCuMyma, x¥ = 2 — JJOKaJIbHOTO MHWHUMYMaA. HafIIleM 3HAYCHHUC
(byHKHHH Yingx = 0: Ymin = 2
6.. I[Hﬂ OTBICKaHHA MHTCPBAJIOB BBIITYKJIOCTHU HaﬁIIGM BTOPYIO IPOU3BOAHYIO

o (ax-9(2x-2)' -2 -4)-2(2x-2)-2 8 8 1
- (2x - 2)* T (2x-2)°  8x-1P (x-1)°

y

Takux MHTEpBAJIIOB HET, MOCKOJBbKY BTOpas NMPOW3BOJIHAs HE NMPUHHMAET HYJEBBIX 3HAYCHUH B
00J1acTH oNpeeIeHHUs.

7. llpsimast x = 1 — BepTUKAJIbHAS aCUMIITOTa (PYHKIIMU. Y PaBHEHHE HAKIIOHHOW aCUMIITOTHI HWMEET
BUg v=rhkx+5b,

L= fix) I x° i X" i 1 1
= _ILE{EI—E]I_IL—-EEx:—E_r_xL—-T:7_3_2
Tox
) x* 1 Coxt—x(x-1)  xf-x"+x x 1 1
bEiml 2 )T iR T oy iR e o _}ﬂm‘}ﬂ7_g‘§
T ox

Koneunblil BUJ npsiMoii cleayromuii

8.Ha ocHOBe mpoBeAEHHOrO aHajaM3a BBINOJHAEM MOCTpoeHHe rpaduka ¢GyHkiuu. s sroro
CHayajla CTPOMM BEpPTHKAJIbHBIE M HAKJIOHHBIE ACHMOTOTHI, 3aT€M HAXOJIUM 3HaYeHHE (QYHKIUU B
HECKOJIBKMX TOYKAX M 110 HUX IPOBOAUM IIOCTPOECHHUE.

78



yE(x+1)2

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

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIIU pabOTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOH YaCTH TAKOB, YTO MO3BOJISICT ITOJIYIHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOIC
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 31
Pemrenne npukjIagHbIX 32124 ¢ IOMOUILIO TPOU3BOIHOI

Hean: ®opmupoBaTh HaBBIKM TMPUMEHEHUS MPOU3BOIHON K PEHICHUIO (PU3MUECKUX 3a7a4 U 3a7a4d
¢ mpodecCHOHANbHON HAPaBIEHHOCTHIO.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupath crnocoOsl pemieHus 3aaad npohecCHOHATBLHON eSATENbHOCTH MPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM

OK 03 IlnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BHUTHE,
MIPEANPUHUMATENIBCKYIO JAEATENHHOCTh B TPO(ecCHOHANBbHOM cepe, UCTI0Ib30BaTh 3HAHUS MO IPABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CHTYAIIHIX

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

OK 06 IIposBisaTh Tpa)kIaHCKO-NMATPUOTUUYECKYIO MO3MIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HA OCHOBE TPAJAUIIMOHHBIX POCCUHUCKHUX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH , B TOM YHUCIIE C
Y4€TOM TapMOHM3ALMK MEXKHAUHUOHAIBHBIX U MEXKPEIUTHO3HBIX OTHOUIEHUH, MPUMEHSTh CTaHIAPThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS
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OK 07 CopneiicTBOBaTh COXPAHEHHUIO OKPYXKAIOMIEH Cpebl, pecypcocOepeKeHUIo, MPUMEHSThH
3HaHUS 00 M3MEHEHHMH KIIMMAaTa, MPUHIUIE OEPEKIMBOTO MPOU3BOACTBA, Y(PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Hcnonbs3oBath cpeacta GU3MUECKON KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpohecCHOHATBHONW JEATENbHOCTH M MOJACP)KaHUS HEOOXOIUMOTro YPOBHS (DU3HUYECKOMH
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBarbest pohecCHOHATTBHON JOKYMEHTAIMeH Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

IIK 2.1 [IpoBOANUTH TEXHUUYECKYIO MHBEHTAPH3AIMNIO OOBEKTOB HEIBHKHUMOCTH.

MatepuajbHoe o0ecnieyeHue: VHIUBUAyaTbHbIC 33/1aHUS, TAOIUIA TPOU3BOIHBIX, KOHCIIEKTHI JICKITUH.

3aganme:
1. Touka aBuxkercs 1o 3akony X(t) = 2t3 + 3t .Uemy paBHa CKOPOCTh B MOMEHT BpeMeHH t = 2 ¢?
2. YpaBHeHME JBUKEHHsS MaTepUalbHOM TOUKM Bioiab ocu mmeerT Bun S(t) = —0,5t3+ ¢+ 2 (m).

Haiitu yckopeHnue Touky B MOMEHT BpeMeHu t = 2 c.

3. 3aKkoH U3MEHEHHs Temreparypsl T Tena B 3aBUCHMOCTH OT BpeMenu t 3aman ypasaenuem T = 0,2t2. C
KaKOW CKOPOCTBIO HarpeBaeTcs T€JI0 B MOMEHT BpeMeHu 10 c?

4. Koin4yecTBO ~ 3JIEKTPUYECTBA,  IMPOTEKAIOUIEr0  4epe3  IMPOBOAHUK,  3ajaeTcs  (HOopMyJIou.
Q= 2t3 — 3t? + 4. Haiigure CUJTY TOKA B KOHIIE 4-1 CeKYH/IbI.

5. MaxoBHK, 3aJep)KUBacMblii TOpMO30M, 3a t ¢ moOBOpaumBaercs Ha yron ¢ = 5t —0,4t% (pag).

OHpC,Z[eJ'II/ITB YIJIOBYIO CKOPOCThH i MaXOBHKa B MOMCHT BPEMCHU t = 2 C ¥ HaliTh MOMEHT OCTAHOBKU

BpallleHUs
6. Cuna TOKa WU3MEHAETCS B 3aBHCHUMOCTH oT BPEMEHHU 1o 3aKOHY
I =2t%+3t(l — B ammepax, t — B cekyHaax). HaiiTu cKopocTh M3MEHEHHs CHJIbI TOKa B KOHIE 8-if
CEKYH/JIBI.

7. Teno Maccou 3 KT JIBUKETCSA MPAMOJIMHENHO o 3aKOHY
S(t) = 2t3 + 4t* — 2t . HaiiauTe KMHETHYECKYIO SHEPTHIO TENA Yepe3 2 € MOCIe Havasla JBHKEHHUS.

8. Teno Maccon 2 KT JBHKETCS IPSAMOJIMHEHO o 3aKOHY

X(t) = 2t3 — 3t + 2 . Haiinure cuny, Kotopas Oy/eT feiicTBOBATh Ha TeJlo yepe3 3 c?
9. Ompezenure HaNPsHKEHUE HEKOTOPBIX 3JIEMEHTOB IIEMH JIEKTPOMEXaHHUECKOr0 arnapara 1mo 3aKoHy

Owma (U = IR) npu conpotusienuu R = 0,1 Om. [Ipu sToM 3apsj, npoTeKaromuii o NpoBOJHUKY 3a 2 C,
3afaercs ypapHeHuewm q(t) = 2t3 + 3t2.

10. B MarHuTHO# 1enu neicTByeT noctostuHbii nerounuk DJIC (t) mis nmpoBepku
AJIEKTPOMAarHUTHOro ABUraresns. Berancnuts 3Hauenne O/1C 3a npomeaiyo o1Hy CEKyHIy IIpH

. N 1
MarHMTHOM TIOTOKe, KOTOpBIi 3a1aH Gopmymnoit @ (t) = 3 t3 —3t% - 1.

Ilopsinok BbINOJHEHHS PadOThI:
1. IIpounTath 33729y ¥ ONMPEIALSTUTH CIIOCO0 €€ peIIeHUsI.

2. [lpumenuts Gopmyny auddepeHnnaIbHOr0 HCYUCIEHUS IS PeLIeHHS 3a1a4u.
3. 3ammcath OTBET.

2

1. Teno mBMKETCsl MPSIMOJHMHEWHO 1O 3aKoHY S(t) = §t3 — 2t% + 4t (m). OnpenenuTs CKOPOCTh

ero aBmxenus B Moment t = 10 c.
Pemenue. ckomast ckopoCTh - 3TO MPOU3BOIHAS OT ITYTH, TO €CTh

2
v(t)=S'(t)=§-3t2—4t+4:2t2—4t+4
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B 3amaHHbBIi MOMEHT BpeMEHU

v(10) =2-100 —4-10 + 4 = 164 m/c.

OtBert: 164 M/c

2. 3akoH u3MeHeHus TemmepaTypsl T Tena B 3aBUCMMOCTH OT BpeMeHM 1 3ajaH ypaBHEHHEM
T = 0,2t%. C KaKoil CKOPOCTBIO HarpeBaeTCs TEIO B MOMEHT BpeMenu 10 ¢?

dT 5
CkopocTh HarpeBaHus Te/1a €CTh IPOU3BOHASA TemnepaTypsl T 1o Bpemenu t. — = (0,2t%)" = 0,4t.

CxkopocTts HarpeBanus Tena mpu t =10 c:
(%}::m =0,4-10 = 4 (rpan/c).

3. KomumyecTBo nayiekTpuyecTBa, MPOTEKAIOLIEr0 4Yepe3 IMPOBOJAHUK, 3amaercs (PopMysiou.
Q = 2t3 — 3t? + 4. Haiigute CUJTY TOKA B KOHIIE 4-11 CeKYH/IbI.
Cuita Toka I ects mpousBoaHas 3apsiaa q mo Bpemenu I = q ' (t).

1(t) = Q(t) = (2t3 — 3t%2 + 4)| = 6t% — 6t.
1(4)=6-42—-6-4=T72A.
dopma npeacTaBiaeHus pe3yabTaTa: BBIIOJIHEHHOE 3a/1aHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3allMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BBICTAaBIISETCS, €CJIM BBIIOJHEHbl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOIYILEHBI 2-3 HEAOYETA.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B X0OJI€
MIPOBEJIEHUS pabOThI ObUIN JOMYIEHbI OIIMOKH.

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

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne32,33

HaxoskaeHune onTHMAJIBHOIO Pe3y/IbTATAa ¢ HOMOIIBIO POU3BOIHOH B MPAKTHYECKHX
3aayax.

Heab: ®opMupoBaTh HABBIKK NPUMEHEHHUS MPOU3BOAHON (DYHKIIMM MPU PEIICHUM MPUKIIATHBIX
3aJa4 Ha S9KCTPEMYM.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupath crocoOsl pemeHus 3aaad npodeccuoHanbHON 1eATeNbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO IEATEIILHOCTh B IPO(eCCHOHAIBHOM cepe, NCIOoNb30BaTh 3HAHUS 110 MPABOBOM
1 (PMHAHCOBOM I'PAaMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIIHIX

OK 04 D¢ dexTrBHO B3aUMO/IeCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 06 IIposBisATE Tpa)kIaHCKO-NMATPUOTUYECKYIO IO3MIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE TPAJHULIMOHHBIX POCCUHCKHUX JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH , B TOM YHCIIE C
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Y4E€TOM TapMOHHM3ALMHM MEXHAIIMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOLIEHWM, NMPUMEHSTh CTaHAApTHI
AHTUKOPPYIIMOHHOTO OBEJCHHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSTH
3HaHUs 00 M3MEHEHUH KIMMAaTa, NPUHLUIBI OepexIIMBOro MPOU3BOJICTBA, Y3PPEKTUBHO NEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUSIX

OK 08 Hcnonbs3oBath cpeactBa GU3MUECKONU KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3UUECKOM
IIOJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

[IK 2.1 [IpoBOANTH TEXHUYECKYIO MHBEHTAPH3AIHNIO OOBEKTOB HEIBUKHUMOCTH.

MarepuanbHoe obecniedeHue: VHIuBUyadbHBbIC 3aJaHUS, TAOIHIIA TMPOU3BOIHBIX, KOHCTICKTHI
JIEKIIHUH.

3ananue:
1. Onpegenure HauOoJIbIIEE 3HAYCHUE PATUOIIIEKTPOHHOTO CUTHAJIA 32 MPOMEXYTOK BpeMenu oT 0 10 9

1
CEKyH/I, ECITH caM CHTHaJ 3ajlaH ypaBHeHueM S(t) = §t3 — 4t%2 — 9¢.

2. VImeeTcst KBaJpaTHBIA JTUCT JKECTH, CTOPOHA KOTOporo paBHa 60 cMm. Beipesas mo Bcem ero yriam
paBHbIE KBaJpaThl M 3aru0asi OCTABUIYIOCS YacTb, HY)KHO M3TOTOBUTH INPOU3BOACTBEHHBIN ALIMK Oe3
KpBIIKH. KaKkoBbI MOJDKHBI OBITH pa3Mepbl BBHIPE3aeMBIX KBAJPAaTOB, YTOOBI MPOHM3BOJCTBEHHBIN SIIUK
UMeN HauOoNbIIHi 00beM?

3. IlpoekTupyeTcst KaHaJl CHCTEMBI CIMBAa C MPSIMOYTOJbHBIM cedeHueM 4,5 . KakoBbl JOKHBI OBITH
pa3Mepsl ceueHus], YTOOb! sl OOJIMIIOBKY CTEHOK U JIHA MOILIUIO HaUMEHbIIee KOJIMYECTBO MaTepuana’?

4. Ilpubbutb  (GUPMBI  3aBUCHUT OT OOBEMa TMPOWM3BOACTBA X (€4.) M  OIpeneNseTcss Kak
y=-—x°+21x* -72x—150 . Haiitu 006BeM NPOM3BOACTBA, MPU KOTOPOM TPHOBLT (UPMBI GyAET
MAaKCHUMaJIbHOM.

5. . Pacxox roprouero jgerkooro aBromoomis (autp Ha 100 kM) B 3aBUCHMOCTH OT CKOPOCTH X KM/4 IpU
JBMKEHUH Ha 4eTBEPTOH nepeziaye NPUOIIU3UTENBHO OIUCBIBACTCS byHkunen
f(x)= 0,0017 x* —0,18x +10,2 . TIpu kaKoif CKOPOCTH Pacxoj TOPIoYero OymeT HauMeHbImii. Haiinure
3TOT PacXo/l.

6. ABTOMOOWIb MPHOIMIKAETCA K MOCTY CO CKOPOCTBIO 72 KM/4. ¥ MOCTa BUCUT JAOPOXKHBIA 3HAK «36
KM/u». 3a 7 ceKyHJ IO Bbe3Ja Ha MOCT, BOJUTENb Ha)kaJ Ha TOPMO3HYI0 nenanb. C paspemaeMoil u
CKOPOCTBIO aBTOMOOMJIb BheXasl Ha MOCT, €CJIM TOPMO3HOM MyTh onpeensercs GopMyinoii s = 20t —t*?

JInis OoThICKaHMS HAMMEHBLIET0 W HauOOJbIIEro 3HaueHus QyHKUMHU, nuddepeHunpyemMoil BHYTpH
OTpe3Ka M HENpPEepbIBHOI Ha €ro KOHLAX, CIEAYeT HAHTH BCe KPUTHUUECKHE TOUKU (DYHKLUH, JIeKaIlUe
BHYTPH OTpE€3Ka, BHIYMCIUTH 3Ha4eHUs (PYHKIMHM B 3TUX TOUKAaX M HA KOHI[AX OTpe3Ka, a 3aTeM U3 BceX
MOJTY4YEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaMEHbIlee U HaubobIee.

ITopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHH.

2. IlpoBepsieM, Kakue U3 HalICHHBIX KPUTHUYECKUX TOUYEK JIEKAT BHYTPH 33JaHHOIO OTpE3Ka.

3. Haxomum 3HadeHus QyHKIMM Ha KOHIAX OTpe3Ka M B T€X KPUTHUUYECKHX TOUYKAX, KOTOPHIE
MIONA/al0T B 3TOT OTPE3OK.

4. U3 Bcex mosydyeHHBIX 3HaUeHUH QyHKIIMU BbIOMpaeM HauMeHbIIlee U Haubobllee.

3amaua 1. IlpoyHoCcTh Oanku TPSIMOYTOJBHOTO CEYCHHS MPOMOPIMOHATBHA MPOU3BEACHHUIO €¢
IIMPUHBI HAa KBaJpaT BBICOTHL. Kakoe ceueHue AOKHA MMETh 0alka, U3 HWIMHIPHUYECKON 3arOTOBKU
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panuyca R, yTo0bI €€ mpoyHOCTh ObLTa HanOombIeiH? (pUCyHOK 1)

ZR

X

Pucynox 1 — ceuenue 6ayiku U3 MUITUHAPUYECKON 3arOTOBKH

Pemenne. CocraBineHue marematuyeckol mojenu. OnTumMuszupyeMas BeJUYHHA - MPOYHOCTD
0aJKu, TOCKOJNIBKY B 3amadye TpeOyercsi BBUICHHTH, KOTJAa TPOYHOCTh Oanku OyaeT HamOONbIIEH.
O603HaYuM ONTUMHM3UPYEMYIO BEIUYUHY OyKBOH y. IIpouHOCTH 3aBUCHUT OT IIUPUHBI U BBICOTHI
NpSIMOYTOJIBHHKA, CITYXKAIlero oceBbIM ceueHueM Oanku. llupuny Oankm o0003HauuM OyKBOW X.
[Tockonbky oceBoe cedeHHe MPEACTaBIseT CO00M MPSIMOYTOJbHUK, BIUCAHHBIM B OKPYKHOCTH pajuyca
R, 0 0 X< 2R

BbicoTa h MpsAMOYrONBHHMKA CBS3aHA C €r0 IIMPHHON cootHomenmeM * + 8 =4R* (10 Teopeme
Iudaropa), 3uaunr, 7 = 4/* —x%

[IpouyHocTh Ganku y MpOMOPIIMOHATbHA TPOU3BEACHUIO xh? ,T.e. ¥ =kxh® (rne xoapuruent k —
HEKOTOPOE IMOJIOKUTETBHOE YHCIIO).

3uaunt ¥ = Ex(4RR* — x%),rgex € [U; 2K).
Pabota ¢ cocTaBiieHHON MOJIEIIBIO.

Tiis pyskumn ¥ = kx(4RR* — x%),rme X € [0:2R} 1o 16 gaiimu Y a6-
Nwmeem:
Mmeen: v m 45R%x — frx®
V' =4kR* - 3kx*
[TpupaBHIBaeM POU3BOJHYIO HYIIIO, TOIYYUM
4kR?-3kx%=0

__ 2R, . 2R
1™ = A =

V3

(]

il

X= _!{'1 =
33,[[3.HHOMY OTPEC3KY IMPUHAJICIKUT JIMIIb TOYKA

Boruncnum 3HaueHne QyHKIMU B TOUKE HA KOHIIAX oTpe3ka B Toukax 0 u 2R.

Nmeem

f0)=0 fQRI=0 f(35) >0 3HAUNT Vipq =F (:—g).
v

B 3aa4yc CIHpalnBacTCA, KaKOC CCUCHUC HOOJIKHA HWMCTb 6aﬂKa HaH60HBIHeI>i IIPpOYHOCTH.
BeIsicCHWIIN, 9TO MIMPHWHA MPSIMOYTOJBHUKA, SIBJSIONIAs OCEBBIM CEYEHHEM HanOojee MPOYHOU Oayku,
b
V3
paBHa

Haiinem BbICOTY:
h?=4R%—x*?
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Oter: CeyeHueM OalKu JOJKEH CIYKUTh MPSMOYTOJbHUK, Y KOTOPOTO OTHOIICHHE BBICOTHI K
IIMPUHE PAaBHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY )K€ Pe3yJIbTaTy, OMHUPasiCh Ha CBOM
ONBIT, HO OHM TPHHUMAIOT YKa3aHHOE OTHOIICHHWE paBHBIM 1,4 (IpuOMMKEHHOE 3HAYEHHE
HPPaLMOHAIILHOTO YKCIIa KaK pa3 paBHO 1,4).

®opma npeacTaBieHHs pe3yJbTaTa: BBINOIHEHHAsS padoTa.

Kpurepun oneHku:

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

Ouenka ''Xopomo' BBICTABISACTCS, €CIU BBITIOJIHEHBI TPEOOBAHHUSA K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloveTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJIC
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka '""Hey10BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 34

HNuTerpan u neppoodpasnas. HaxoxxaeHne HeonpeaeleHHbIX HHTErpajioB MPHU NMOMOLIH
CBONCTB HHTEIPAJIOB

Heanb: dopmupoBaTb HaBBIKH BBIUUCIICHUSI HEOINPENEIECHHBIX HHTETpajloB  METOAOM
HETIOCPEJICTBEHHOTO WHTETPUPOBAHUS TTPH ITOMOIIN CBOWCTB HHTETPAJIOB.

BoinosiHenune padorsl ciocodcTBYeT (OPMUPOBAHUIO:

OK 01 BriOupatp criocoOsl pemieHus 3a1a4d npodecCHOHaIbHOW eSTeIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TMYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENbCKYIO I€ATENbHOCTh B PO(ECCHOHATIBLHOM cepe, NCIOIb30BaTh 3HAHUS 110 IMPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTH B Pa3IIMYHBIX JKU3HEHHBIX CHUTYAIHAIX

MarepuanbHoe o0ecnieyeHmne:
WHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:
B cooTBeTcTBHM € TEXHOIOTMYECKOW KapTOW IPOEKTA HANTH CIICYIOIINE UHTETPaIbl:

1. fo3 —%xz + 5) dx
2. [302x% - 1)" dx

3. [23(1 +5xH)dx

4. [+ Ddx
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5. [(5Vx® — 7Vx3)dx

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. 3anumunre 3amanue. HemocpeacTBEHHOE HMHTETPUPOBAHUE OCHOBAaHO Ha  IPSAMOM
UCIIOJIb30BaHUU TAOIUIBI HHTErpaJIoB. MOTyT IIPEACTaBUTHCS CIEIYIOLIUE CIyqau:

1) JlaHHBIA WHTErpaJl HAXOAUTHCS HEMOCPEJACTBEHHO 110 COOTBETCTBYIOLIEMY TaOJIMYHOMY
UHTETpaly.

2) JlaHHBII MHTErpaj MOCHe IPUMEHEHHs CBOWCTB 1M 2 MPUBOIUTCS K OJHOMY WIIM HECKOJILKAM
TaOJUYHBIM UHTErpaIaMm;

3) JanHblid  WHTErpajg  IOCJE  AJIIEMCHTapHBIX  TOXICCTBEHHBIX  MNpPeoOpa3oBaHWil  Ha
HOJBIHTErpajibHOM (YHKLMEH M, MpUMEHSs CBOMCTBA, MPHUBOAUTCA K OJHOMY WM HECKOJIbKUM
TaOJIMYHBIM UHTETPAJIaM.

2. Ilpounrerpupyiitre ,ucroyib3ys TabIUIy UHTETPAIOB. Y IPOCTUTE MOITYUYUBLIYIOCSA (YHKIIHUIO.

Haiitu cnepyromue HHTETpasl:
1. [ 6x*dx —wucmomb3yeM cBOiCTBO 2 U hopmyiry 2.

fxndx _ xn+1

—+c [Tonyuum:

x2+1

3
f6x2dx=6fx2dx=6—+c=6x—+c=2x3+c
2+1 3
2. [4(x* —x+3)dx  Hcnoms3yst ceoiictBa 1 u 2 u, popmyibl 1 1 2 momydnm: 4 [ x?dx —
3 2
4fxdx+12fdx=4%—%+12x+c=§x3—2x2+12x+c
- moctosiHHas uHTerpupoBaHusi C paBHa anreOpandeckoil CymMMe TpeX MOCTOSHHBIX
UHTETPUPOBAHUS .

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

"
&

X

ax
6x* 5x% 3x 4
= n T -|+ -|+ n d-r
x© x© - x
. 3 .
= Gx —5+—+4x"° |dx
x
=ﬁjx9dx—5jdx

dx . 6 4yt . 4
+3 | —+4 | x°dx= 3 —5x+3[r1|.r|+—1+lf.'=2.r“—5x+3lr1|.:c|——+lf.'
x — x

(I)opMa NpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:

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

Ounenka ''xopomo" BBICTaBISETCS, €CIM BHINONHEHBI TPeOOBaHUS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.
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OueHka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITTOJIHEHHOH YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 35
HMuTerpupoBanne MeToa0M 3aMeHbI lepeMeHHOI

Hean: ®opmupoBaTh HABBIKM  BBIUMUCICHUS HEONPEEICHHBIX MHTETPAJIOB METOJOM 3aMEHbI
MePEMEHHOM.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccHnoHaIbHOE U TUYHOCTHOE Pa3BUTHE,
MPEIIPUHAUMATEIBCKYIO ACITeILHOCTD B MPO(ECCHOHAIBHON cdepe, UCTIOIb30BaTh 3HAHHUS IO MPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIHIX

MaTtepuaiabHoe o0ecnieyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananmue:
B cooTBeTCTBHHU C TEXHOJOTHYECKOM KapTOM MIPOEKTA HANTH HHTCTPaJIbL:
1. f(12x —5)dx
dx
2. [—
f (6x+5)2
 fxVx? —7dx
cosx
. r—=dx
mnx

. [ tg2xdx

A w

ol

ITopsinok BhINOJIHEHHE PAGOThI:

B ocHOBe MHTETrpHpOBaHUS METOIOM 3aMEHBI TIEPEMEHHOH (WM CIIOCOOOM TIOCTAaHOBKH) JISKUT B
OCHOBE MHTETPHUPOBAHUS METOJOM 3aMEHbl MEPEMEHHOH (MM CIIOCOOOM MOCTAHOBKHU) JIE)KUT CBOMCTBO
WHBAPHAHTHOCTH (OPMYJ HHTErPHPOBAHMsS, KOTOPOE 3aKJIO¥aeTcs B clieayromeM: ecimd [ f(x)dx =
F(x) +c,T0 [ f(w)du = F(u) + ¢, rae u(x) mpomsBoaHas auddepeHimpyemas GyHKIHs OT X.

3aMeHa IepeMEeHHOM B HEONPEeAeICHHOM UHTErpaje MPOM3BOAUTCS C TOMOIIbIO MOJCTAHOBOK JIBYX
BUJIOM:

1. x=¢() , rne t-HOBas mepeMeHHas, a ¢(t) HempepblBHO AuddepeHuupyemas (GyHKIUSA
Jf@dx = [ f(o(®)e' (Dt

2. t=u(x) ,rae t-HoBas nepeMeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt

1- fxzdx

8+x3
-T.K. d(8 + x%) = 3x%dx , TO

jx%x_1jd@+3ﬁ)

8+x3 3) 8+x3
3 1pedt 1 1 3
-mtonaras 8 + x> =t , HOJy4YHM: ng = gln(t) +c= gln|8 +x3|+c
cos xdx d(sinx) .
) = 7 iz, TIOOTOMY, MCTIONB3YS TOJICTAHOBKY ¢ = sinx , TIPUXOMMM K TabIHYHOMY

4+sin2x
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_podt
HHTErpany: [

3 f e*dx d(e®)

1 t 1 sinx
—Earctg5+ Cc = Earctg (T) +c

Vo—tz ~ J o2 . )
-BOCIIOJIb30BABIIUCH TIOJICTAHOBKON t = e*, IPUBOAUM K TaOJIUYHOMY HHTErpaiy [ \/()t_tz = arcsin; +
c= arcsin% +c
Ipumeyanue: dx = éd(ax +b)
1
xdx = Ed(xz)
e*dx = d(e¥)
dx
— = d(In(x)
X
cosxdx = d(sinx)
J.- 15x dx
4 [1-x)%
1-x"=t¢
15:2dx | —F)=dtl cysg , ¢ 5 5
3= | —3fdx=dt |= | =5 |ttdt=-5—_+C=5+C= i te
(1-x%) : dt -3t -3 3t 31 —=x)
rdx = — E

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJHMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPaBUIIbHBIE PE3YJIbTAThl U BBIBOJIBI; B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ouenka '"Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansitue Ne 36

Teopema HbroTona-JleiioHuna. Boiuncienne onpeaejieHHbIX HHTEIPAJI0B Pa3Iu4HbIMH
MeTOdaMHu

Ilesb: HAyYUTHCS BHIYUCIIATD ONpeeeHHbIH HHTerpal o ¢popmysie Hetorona-JIeliouuna.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp crnocoObl pemieHus 3a1a4d npohecCHOHaIbHOM JIeSTEIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U pearn30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO I€ATEIIbHOCTh B IPO(eCcCHOHAIBHOM cepe, NCIOoNb30BaTh 3HAHUS 110 MPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIIHIX

MarepunanbHoe obecrniedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.
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3amanmue:

B cooTBeTCTBUM C TEXHOJIOTUYECKOW KapTOH MPOEKTAa HANTU UHTETPaIbI.
z
1. I 2x?ds

4
I(8+2x—x2)dx

2. -2

3. f;” cosxgx

4. J.(cos X —3sin x)dx
2
2 2

5. Il_—;(dx

|
N
>

MeTto10M 3aMEHBI TIEPEMEHHOM:

1.? ’Z(d_x

4

2. j (2x—5)
3

3. ji/x+2dx
0

1
4. j(x3 +1)*x? dx
-1

IMopsiniok BbINoOJIHEHUS padOTHI:

1) Ucnionb3ys Tabiuily HHTETpajIoB HATH MHTErpal
2) Ucnonb3ys popmyny Herorona — JleliOHuma

A

[ rixiax=Fx)) =

HaWTH ONPEIEICHHBIN UHTETPa

Brrunciuts onpenaeneHHblil HHTerpal

2
_[ 2 dx
1
Pemenue:
2 SV {2
]-2;':2.:1’;{=2_|-x dx_3(£)| —(23 1%y = —(3 )= % =% =4%
1
1) BLIHOCI/IM KOHCTAHTY 34 3HaK UHTErpasa.
®+l
Pdr=1 4+
(2) Unrerpupyem mno Tabiuiie ¢ MOMOIIBIO CaMOM MOMyisipHOU (opMyibl a+l
1
= 3
HOHBI/IBI_HyIOCSI KOHCTAHTY 3

1enecoo0pa3Ho OTACIUTh OT + U BBIHECTH 3a CKOOKy. JlemaTb 3TO He
00513aTeNIbHO, HO JKEJIaTeIbHO — 3a4eM JINIIHUE BBIYUCICHUA?

(3) Ucnonp3yem dopmyny Herorona-JIeiiOnuia
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* = Fb) - Fa)

A
[ £ wax= Fl)

3
CHauana IIOACTaBJISIEM B X BCPXHHUU NPEACI, 3aTEM — HHXKHHUM IPEACII. HpOBOI[I/IM JaJIbHCHUIIIUC

BBIYMCIICHHS U TTOJIy4aeM OKOHYATEIbHbBINA OTBET.
Brrunciuth onpeneeHHblil HHTErpal

4
I(8+2x—x2)dx
-2

Pemrenue:
4 4

l(a +2x- xz)cixEB_l-cfx+ 2ix.:fx— Ixzdxiijg(x)r_g +2. %(f)tg - % () z

-2 -2 -2
= 84— (=20 + (4% — (-29" —%(43 — (=2 =8 6+(16-4) —%(64+8} =

=484+12-24 =36

(1) Ucnonp3yem cBOWCTBA IMHEHHOCTHU OIPEICIEHHOIO UHTErpaa.

(2) UnaTerpupyem no tabiuie, Ipyu 3TOM BCE KOHCTAHTHI BBIHOCHM — OHU HE OyJIyT y4acTBOBATh B
IIOJICTAHOBKE BEPXHET0 U HUXKHETO Ipesena.

(3) Hns xaxgoro w3 TpEX crnaraeMbelx npumensemM ¢opmyiny Hbrorona-Jleitbnuna:

F(X[L = F(b)- Fla)

CoBer: mepea TemM, Kak HCHO0Jb30BaTh ¢Qopmyay Hbworona-Jleii0HUIa, 10J1€3HO NPOBECTH
NPOBEPKY: a caMa-To NepBoo0pa3Hasi HalileHa NPABWIBHO?

Tak, NPUMEHUTENFHO K paccMaTpUBacMOMY IMpPHMEpY: Tepea TeM, Kak B IEpBOOOpa3HYIO
3
x
R
(G YHKITHIO 3 HOJCTaBIATEH BEPXHUUW ¥ HWXKHHH TIpeNeibl, JKeIaTeIbHO Ha YEPHOBUKE

IIPOBEpUTh, a MPAaBUIBHO JIM BOOOIIE HaWIeH HeomnpeneneHHsld uHTerpan? Juddepenuupyem:
'

(8x+xz —é} =S(x)'+(x2)'—%(x3)'=8.1+2x—%.3x3 =84+ 2x—x

[Tonydyena ucxofHas MOABIHTErpanbHAs (PYHKIHS, 3HAYUT, HEONPEICICHHBIN HMHTErpaj HaiieH
BepHO. Tenepp MoxHO U popmyny HeroTona-JleltOHuIIa TPUMEHUTS.

Metoa 3aMeHbI TEpeMEHHOH

Brruncnure nHTErpaibl.

L

5 32 _g
BBenem HOBYIO EpEMEHHYIO t = x* — &
Huddepennman OyneT paBeH dt = Zxdx
Beruucnum rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30

BhIMOJIHAM MOCTAHOBKY © [ 2ex _ L3t dt
Yol ms T 3e T

. L L _i, 38
Beraucinum, momyunBumics uarerpan ; il 30l - inl18] =2 in =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe/

Kpurepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYMCIICHUS.

Ounenka ''Xopomo" BBICTaBISIETCSA, €CIHU BBIMOIHEHBI TPeOOBaHUS K OICHKE "OTIWYHO", HO
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JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJTHEHHOHN YaCTH TAKOB, YTO MMO3BOJISIET IMOJYYHTh MPABUIIBHBIC PE3YJIbTAThI 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 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTuyeckoe 3ansaTue Ne 37,38
Bobrunciienne miomaaeil puryp u o0LemMoB TeJI

Heanb: PopmMHpOBaTH HABBIKU IPUMEHEHUsI ONPEIENCHHbIX MHTErpajoB JJsl BbIYUCICHUS
Iomazei Guryp u 00beMOB Tell.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupats cioco0sl pemenus 3a1a4 npohecCHOHATBHONW JeITeIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInaaupoBath U peaqnu30BBIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENBCKYIO IEATEIIbHOCTh B IPO(EeCCHOHAIbHON cepe, NCIOoIb30BaTh 3HAHUS 110 IPABOBOM
1 (UHAHCOBOM IPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYaIHIX

OK 06 IIposBisaTh TIpakAaHCKO-NATPUOTHUYECKYIO IO3MILHIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAIUIIMOHHBIX POCCHICKHUX TyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH , B TOM YHCIE C
Y4ETOM TapMOHM3AalMU MEKHAIMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOIIEHUH, MPUMEHATh CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO MOBECHHS

OK 07 CopeiicTBoBaTh COXpPAHEHHUIO OKpY’KaloIIel Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHIUIBI OEpeXJIMBOrO MPOU3BOACTBA, 3()(HEKTUBHO AEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcnonb30BaTh cpeacTBa (PU3NYECKON KyIbTYPBI AJIi COXPaHEHHs U YKPEIUJICHUs 310pOBbsI B
npouecce MpodeccnoHabHON JEesATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIUMMOro YpOBHS (pU3MUEeCcKOn
MOJITOTOBJICHHOCTH

OK 09 Ilonp3oBaThcs MpoheccCHOHATBHOM JOKYMEHTAIe Ha rocyJapCTBEHHOM M MHOCTPaHHOM
A3BIKAX.

I1K 2.1 [IpoBOANTH TEXHUUECKYIO MHBEHTApU3ALMIO O0BEKTOB HEJBUKUMOCTH.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHKs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganme:
1. ®opma 3arotoBku HMeeT BUJ GUTYpHI, OrpaHHMYEHHOM JuHUsAMU. Haiftu momanbs aaHHOMN
3arOTOBKH
a) y=-x*+4,y=0
2 3
b) y=x" y=x
X —X
c) y=e', y=e", y=4
2.BpuuciuTe TUTOMAAh ydacTKa 3€MIIM, €CIM OH uMeeT (QOopMy KpPHUBOJIMHEHHOH Tpamnenwd,
OTPaHUYECHHOM JIMHUSAMU: Y = x3; y=0;x=3;x=1.

Ilopsinok BbINOJHEHHSI padOThHI:
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1) nocTtpouth rpaduku HyHKIUI
2) HalTH 00JaCTh, OTPaHUYECHHYIO STUMHU rpaduKamu
3)  COCTaBHT OIpEIEIICHHBIA HHTETPA, /IS HAX0XICHUS IJIOIIA i HalICHHOM 001acTH
a. Ecmu ¢ynxius f(x) HeoTpuuaTenbHa Ha oTpeske [a;b], To miomans S moj kpuBoii

y="f(x) ma [a;b] (puc. 2) umcnenHo pasHa onpeneneHHOMy MHTerpanry oT f(x) Ha
b
JIAHHOM OTpe3Ke: S = J. f (x)dx (reoMeTpUUECKHii CMBICI OIIPEIEICHHOrO HHTErPaa).

y

ol T Puc. 2

b. Ecmu dynkuums f(x) — HETIOJIOJKHUTENIbHASI HA OTPE3KE [a; b], TO ILJIOMIAb S O] KPUBOU

y=f(x) na [a;b] (puc. 3) paBHa onpeneneHHoMy unTerpany ot f(x) Ha [a;b], B3aTOMY
b
CO 3HAKOM «MHHYC»: S = —j f(x)dx.

’ 2 Puc. 3

c. Ecmu dynxmusa f,(x)> fi(x) na orpeske [a;b], To mmomans S ¢urypsl, 3akmoueHHOl
Mexy KpuBbIMH Y= f,(x) u y=f(x) Ha [a;b] (puc. 4) onpenensercs dopmysoii

5= (00 1)

Haiiti mnomaapr 3aroToBKM JeTaid, KoTopas uMeeT Gopmy GUrypsl, OrpaHUYeHHON rpaduraMu
byHKIUH y=x* —3xr+2uy=x—1.

Haiinem npenensl MHTErpUPOBaHUS - TOUKHU TepecedyeHus rpadukoB pyHKIMMA, A 3TOrO MPUPaBHIEM
TpaBble YaCTH UCXOMHBIX (DYHKIMI M PelIUM HOJTydHBIlIeecs ypaBHeHue x° — 3x + 2 = x — 1. Kopusamu

9TOIr0 YpaBHCHHA SABJIAIOTCA YUCIIA X = lpx= 3, CJICOOBATCIIbHO, OHU U ABJIAIOTCA IMpEACTIaMU

WHTETPUPOBAHUS.
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ey

3Ha4uT, IWI0MAab GUIyPHI PABHA:
§= ff(x—l)dx—ff(xj—Ex-l-Z)dx =x:;—x— =

z7 1 _ .1
(?—3-4,54-6—54- 1,5—2)—13 (kB.eg.)

4 1
[Momyunny, uro miomans Gurypsl pabaa 17 (KB. e1.)

Ecnu o6nactb umeer 60s1ee CIIOKHYIO CTPYKTYpY, €€ ciieyeT pa30uTh Ha IPOCTHIE YaCTH .
[Tpumep 2
Bbruuciute 00beM jgeranu, KOTOpas HAECHTUYHA Tely, [OJY4eHHOMY BpalleHHueM (Urypsl,
_ R =10
OTpAaHMYEHHON TMHUAME * 2x—x Y BOKPYT OCHU Ox

Pemienne: Kak u B 3aaa4€ Ha HaXOXJACHUC IUIOIMaIN, PCIICHHEC HAYNHACTCH C YEPTEKa IJIOCKOM

¢urypsl. To ecTh, Ha TIIOCKOCTH A0 yeobxomumo MOCTPOUTH (DUTYPY, OTPAHHUCHHYIO JTUHUSIMU
y=2x—x°

- : ; i
Hckomast minockas (I)I/Irypa 3alITpUXOBaHa CUHUM HIBCTOM, UMCHHO OHAa W BpallaCTCd BOKPYI' OCHU

DX B PE3YJIbTATC BPALICHUA IMOJIYYACTCA TaKasd HEMHOI'O SII/IHGBI/IJIHaSI JICTaromas Tapejika, KoTopas

CUMMCETpHUYHA OTHOCUTECIIBHO OCH GX
O0beM TeJia BpalieHUs MOKHO BBIYHMCINTD 10 opmyJie:

A
v =n| 7 (x)dx
BLI‘{I/ICJ'II/IM 00BeM Tena BpaIllCHUs, UCTIONB3YS TaHHYIO dbopmyny:

2
= ;?r_[j' (x)dx = ;?TI(Ex x4 dx = ;?TI(4x —4x® 4 7 )dx =

0
. 4x x+x_| . —16 32 _0 16;??
5 5 I
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_16;??

rf e’ = 3358

OTtBeT:
dopma npeacTaBiaeHNns pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHNE

Kpurtepun onenku:

Ouenka "oTJIHYHO" BBICTABIACTCS, €CIIM paboTa BHIIIOJIHEHA B MOJIHOM 00BEME C COOII0IeHUEM
HEO0OXOIUMOM TIOCTIEOBATEIILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHHA.

Ounenka ''Xxopomo'' BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISIET TOJYYUTh NMPABUIIbHBIC PE3YJIBTATHl U BEIBOJBI; B XOJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ounenka '"Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJIHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHmne

IIpakTuyeckoe 3ansaTue Ne 39, 40
dusnyecKHe NPUI0KEHH HHTErpajioB

Heab: ®opMupoBaTh HABBIKK MPUMEHEHHS ONPEEIIEHHBIX UHTErPAJIOB K PELICHUIO (PU3NUECKUX
3a1a4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats crnioco0sl penieHus 3agad npopecCHOHaIbHON AEATENIbHOCTH MPUMEHUTEIBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03 IInanupoBatTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO AESITEIbHOCTD B MPO(ECCHOHAIBHON cdepe, UCIOIb30BaTh 3HAHUS MO MPABOBOU
1 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalUAX

OK 06 IIposBasATh TpakJaHCKO-NIATPUOTUYECKYIO MO3UIIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
IIOBE/ICHUE Ha OCHOBE TPAJHULIMOHHBIX POCCUHCKHUX JTYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN , B TOM YHCIIE C
YUETOM TapMOHHU3AIUH MCKHAIIUOHAJIIBHBIX WU MCEKPCIUTHO3HBIX OTHOHI@HI/II\/’I, IMPUMCHATDb CTaHAAPTHI
aHTUKOPPYILMOHHOIO IIOBEICHUS

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIEH cpeabl, pecypcocOepeKeHHNI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
‘-IpG?;BI)I‘-IaI\/’IHI)IX CUTyalusx

OK 08 Hcnonb3oBaTh cpeacTBa (pU3NYECKON KyIbTYpHI AJIsi COXpaHEHHS U YKPETUICHUS 3/I0POBbsI B
npouecce MpodeccnoHaTbHON JEesATeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (u3MdecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpoheccCHOHANBbHON TOKYMEHTAalUe Ha rocyapCTBEHHOM M MHOCTPAHHOM
SI3bIKAaXx.

IIK 2.1 IIpoBOAUTH TEXHUUYECKYIO HHBEHTAPU3AIHMIO OOBEKTOB HEABHKUMOCTH.

MarepunanbHoe obecrnieyeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IGKI.II/IfI.

3aganue:

93



1) Beruncnure maccy ydactka crepkHa X1= 0 10 X2=3 (M), €CIIU €ro JIMHEHHas INIOTHOCTh 3aJ1aeTCs
dopmyoit p(x) = x% + 1(xr/n).

2) CkopocTh JBWKEHUS Ha KOHBeWepHOU ieHTe v=v(t). Hailinem nyte S, npoijaeHHBIHA
COJIEP>KUMBIM KOHBEMEPHOM JICHTHI 32 IPOMEXYTOK BpeMEHH OT t1=2 10 tp=7 MUH.

3) Teno OpomieHO BEPTUKAIBHO BBEPX CO CKOPOCTHIO, KOTOpash HM3MEHSETCS IO 3aKOHY
v=29.4-9.8t m/c. Haiitu HanOGOJBIIYIO BEICOTY MOJLEMA.

4) BhIYMCIIUTE KOJMYECTBO AIEKTPUUECTBA, IIPOTEKIIETO M0 MPOBOAHUKY 3a IPOMEKYTOK BPEMEHH

[3;4], eciu cuuta Toka 3amaercs hopmysioi 1(t) = 3t°+2t.

ITopsinok BbINOJIHEHHSI Pa0OTHI:
9 t
1) 3anucath GopmyIty, HCTIONB3Ys ONPEIEEHHBIN UHTEerpan 5 = [, * vit)dt

2) Brrunciuts onpeneeHHblil HHTErpal

. . — (g¢2 \ o . .
1. CKOpoCTh JBMKEHHs Ha KOHBeiiepHoil nmente ¥ = |9t 8t} m/c. HaiiTi myTh, TIpOiIeHHEII

COJIEP’KUMBIM KOHBEHEPHOU JIEHTHI 32 4-10 CEKYH/LY.
Pemenue:  cornacHo  ycinopumio, 1 (&)= 9t* - 8t tp =3,t=4  (CnenosarensHo,
4 .

s = [, (9t? —8t)dt = [3t3 — 4t%]} = 83 (m).

2. Beruuciure Maccy ydactka crepxHs X1= 0 10 Xo=1 (M), eciiu ero JHHEHHas MJIOTHOCTh 3a/1aETCsI
dopmyioit p(x) = x% + 1(xr/n).

Pemenue:

CormnacHo dopmyre, umeem:

m = //; () da

1

[ v B 0 !

m = / (_r." 4+ l)l'l.r = (T + .T)‘“ 3 +1— (_i +3) =3
0

Orser: 1,33 kr

3. Teno OpoIIeHO ¢ MOBEPXHOCTH 3€MIJIM BEPTUKAIBHO BBEPX CO CKOpocThio V = (39,2—9,8t) m/c.
Haiiti HanOoNbIIyIO BEICOTY MOABEMA TEJA.

Pemenue: Te10 1OCTUTHET HAMOOJIBIICH BBICOTHI TIOABEMA B TAKOH MOMEHT BpeMeHH t, korya v = 0,
T.e. 39,2—9,8t =0, otkyna t= 4 c. [To popmyse (1) nHaxomum h=78.4

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

Kpurtepun onenkmn:

Ouenka "oTJHM4YHO'" BBICTABISACTCSA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HE0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIMCU U BEIYUCIICHHA.

Ounenka ''xopomo" BBICTaBISIETCSA, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM PabOTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET TOJIYYHTh MPABWIIBHBIC PE3YIIHTAThI U BBIBOJIBI, B XO/I€
MpOBEICHUS pabOTHI ObUTH TOMYIEHb! OLTHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEIaTh MPABUIHHBIX BHIBO/IOB.
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Tema 4.1. KoopanHaThl # BEeKTOPbI

IpakTnyeckoe 3ansitue Ne 41

«BekTopbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TouKaMm»

Iean: HayduTbest NpUMEHATh TEOPETUYECKHUE 3HAHUS IIPU PELICHUU 3a/1a4.

BoinosiHeHne padoThl cnoco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

[IK 2.1 IIpoBOANTH TEXHHUUYECKYIO HHBEHTAPH3AIHMIO OOBEKTOB HEABIKUMOCTH.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPAaBOYHBIC MaTCPpUaJibl, KOHCIICKTBI JIEKITUH.

3aganme:

Pemmure 3agaun:

M- KOJIMYECTBO OYKB B UMEHH
N- KOJIM4YECTBO OYKB B (haMUITHH
p- Mecs1 POKICHUS

1. Jansr mse touku: A(m; —n;0) u B(p; —n; 2).Pasnoxure BEKTOp AB IO BEKTOpaM Oasuca u
HAWJIUTE €ro JJIMHY.

> > - - -

- g — — —
2. Jlanbl BekTOpel @ =P i— j+mK u b =ni+ pk Haiigure koopauHaTel BEKTOpa ¢ =ma—nb

- > o -

3. Borunciure  ckamsipHoe  TpousBeleHue  BekTopoB(a—2b)-a, ecm A :{— m; n; p} "
N
b={0;—p;n}.

- —
4. Tlpu KakOM 3HAYCHUH «x» BEKTOPHI A = {m;—n; X} ub= {— 2m; 2n; p} OyayT KOJJIMHEApHBIMU?

5. Teno, Ha KOTOpOE JeicTByeT moctosiHHas cuiaa F = (2n; —3p; 5), mepememmaercst o OTpe3Ky
npsiMoit u3 Touku A (-N; 2; -m) B Touky B (1;m;2). Beraucnure paboTy 3TOM CHITBI.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIOBUEM 3a/IaHMUS.

2. Tlonwp3ysick KOHCIIEKTaMHU JICKIIUW, TOAOEpUTE HYXHYIO (OpPMYJTy HIM COOTBETCTBYIOIIEE
YCIIOBUE JJIsl PEILICHUS 3a/1a4u.

3amaya Ne 1. Jlanbl Touku A(—3;1; —1) U B (2; —4; 1).

N .
Paznoxure BekTOp AB 1O BEKTOpaMm 0a3uca M HAWJAUTE €ro JITHHY.
Pemenue.

1) AB = {2 - (-3);-4 -11—(-1)} = {5,-5;2} - KOOpAMHATEI BEKTOPA.
2) Pa3noxuM AB TI0 BeKTOpaM Gasuca:
AB =5i-5j+2K.

3) Anuny ‘ AB| HaiizieM 1o popmyue:
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N
a

=yx* +y?+2%;

AB|=,/5% + (=5)® + 2% =~/64 =/9-6 =3./6 .

3amaua Ne 2.
Jlanel BekTopel a=1—3 j+ K u b = 2i+ k .Haifzure KOOPJIMHATHI BEKTOpa ¢ =a-2b .Pemenne
a={-31}.

b={-201); 2b={402).

¢ =a-2b =31} {- 402} = fi- (-4)-3-0:1- 2}={5-3-1).
3agaua Ne 3

Berunciure ckansgpaoe npousseneaue (2a+b)-a, ecmm a = {1;0;3} ub= {2;—1;1}.

Pemenue

1) Haiiném koopauHatsl 2 a:

24 ={206)

2). Haiiném koopauHAThl 2 a+b:
2a+b={206)+{2-11) = {4;-17).
3). Haiiném ckanspHoe npou3BecHue:
(2a+b)-a=4.1+0-(-1)+3-7=25.

OrtBer: 25
3amaua Ne 4.

N |-
MNlw

N -
ITpu KaKOM 3HAYEHHHU «x» BEKTOPBI & = {4;—6; X} ub= {— ;3} OyIyT KOJUTMHEAPHBIMU?

YcaoBue KOJUIMHCApHOCTU BEKTOPOB:

O X Y, 2
a U b KOJUIMHCApHBI, €CIM — = —— =

1
X, Yo 4

OtBeT: x=-24.
3amaua Ne5

S
Teno, Ha KOTOpOE AeiicTBYeT mocTosiHHas cuna F = (4; —3; 5), nepemeniaercs o 0TPe3Ky mpsMoit
u3 Touku A (-5; 2; -1) B Touxy B (1;3;2). Beruucaure paboTy 3TO# CHIIBL

Pemenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Temneps Bocmionb3yemcst popmyioit W= F*AB=4*6-3*1+5*3=36
dopma npeacTaBieHHs pe3yJibTaTa: BHIIOJHEHHOE 3aJaHHE.
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Kpurepun oneHku:

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

Ouenka ''Xopoino'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OLGHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABUIIBHEBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

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

Tema 4.1. KoopauHaTbl M BEKTOPbBI

IIpakTuyeckoe 3anaTue Ne 42

JlekapToBa cucTeMa KOOPAMHAT HA IJIOCKOCTU. Y paBHEHHS NPAMOii, OKpykHOCTH. Pemenue
32/1a4 HA PacloJIoKeHHe NPSIMbIX HA IJIOCKOCTH.

HeJIBZ CDOpMI/IpOBaTB HaBBbIKK COCTaBJICHUA ypaBHeHI/Iﬁ MNpsAMBIX H Oprx(HOCTGI;'I, OIIPEACIIATh UX
B3aMMHOC PACIOJOXCHUC Ha IJIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajad NpoPEecCHOHANbHON JEATEIbHOCTU MPHUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

MarepuajbHoe obecnedeHne:
WunuBuyanbHble 3a1aHNs, CIPABOYHBIE MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3ananmne:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCcTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1. HaiiTu TOuKy nepecedyeHus NpsMbIX: mx —py+n=0 U x—y—p =0.

2. HaiimuTe OCTPBIN YroJ MeXy PSIMBIMH:

mx+ny—p=0Hunx—py—nm=0.

3. CocTaBbTe ypaBHeHHE NpsAMOM, mapamensHoit npsmoit PX+Y—M=0 u npoxonsmeii yepes
Touky A(—n; 1).

4. N3 toukn A(m; —1) Ha npamyro NX+ PY+1=0 omymen nepnemmukymsp. CocTaBbTe ero
YpaBHEHUE.

Ilopsinok BbINOJHEHHSI padOThHI:
1. BHMMaTeIbHO 03HAKOMBTECH C YCIIOBUEM 3a1aHMUS.

2. Tlonwp3ysich KOHCIEKTaMHU JICKIIUWA, TOAOEpPUTE HYXHYIO (OpPMYTy HIHM COOTBETCTBYIOIIEE
YCJIOBHUE JUISl PELIEHUS 3a1a4

3amaua Ne 1
Haiitn Touky nepeceyeHus NpsMbIX:
2X+3y-12=0u x-y-1=0.

Pemmm cucremy:
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{2x+3y—12:0, {2(1+ y)+3y-12=0,

X—y-1=0; Xx=1+Yy,
2+2y+3y-12=0, 5y =10, y=2,
x=1+y; X=1+Yy; X=3.

OtBeT: TOUKa M (3; 2).

3amaua Ne 2
OrnpeaenuTts yroia Mexay IpsiMbIMH, 3aJJaHHBIMU YPaBHEHUSIMU:

2X—3y+6=0u Xx+5y-2=0.

Pemenue
Haiinem yrnosbie KO3 (GUIIMEHTHI STHX MPSMBIX:
2x—-3y +6=0; X+5y—-2=0
—3y=-2Xx-6, Sy=—x+2,
y—gx+6 y——lx+Z
) 5 5 )
2 1
k, =—. k,=—=.
b3 5
o k, —k;
[MoxcraBum  Halinenusle 3Hauenns K, w K, B Qopmyny: Qo= TR
17 ™2
12 B
gy =252, = =L
1+(-2)-=— =
5 3 15
tgp=-1 ¢=135".

[Tonmy4yeHHBIM yrom Mexay OpsSMbIMH - Tynod. CMexHbI ¢ HUM, OyIeT OCTphId, TO ecTb
¢, =180° —135° =45°,

3anaga Ne 3
1. CocTaBbTe ypaBHeHHe MpsAMOii, mapamiensHoii mpsmoit 9X+3Y —7 =0 u mpoxonsmeii yepes

touky A(-2;6).

Pemenne
CocraBum YpaBHEHHE Iy4yKa IPSIMBIX, IPOXOJAIINX qyepes TOUYKY
A(-2;6).
y—6=k(x+2)
Haxonuwm yrinoBoii ko punveHT JaHHOM npsSMoii:
3y =-5x+7,
y——5x+ 7. K __5
3° 3 3
5 . . .
Tak kak npsiMble MapaenabHbl, TO K, = —— - yII0BOi KO3(QQHINEHT HCKOMOH MPSIMOM.
3
. 5
[ToncraBuM HalijeHHOE 3HaYeHne K, = — 3 B ypaBHEHHUE My4YKa MPSIMbIX:
y—6=K(x+2):

ocJie mpeoOpa3oBaHMs MOIYIHM:
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5x+3y-8=0.

3amaua Ne 4
U3 touxn A(-3;5) Ha npamyto X —2Y +3=0 onymen nepnenaukymsap. Harmmcars ero ypaBHenue.
Pewenne

CocraBum ypaBHEHUE Iy4Ka MPSAMBIX, MPOXOIALINX yepes TOYKY
A(-3;5).

y—5=k(x+3).
Haiinem yriosoii koapdurment K, npamoit X —2Yy +3=0;
—2y=—X-3;

3.

1

VuuThBas yCIOBHE MEPHEHIMKYIAPHOCTH HPAMBIX: K; =—k—, HalJleM YpaBHEHHE HCKOMOM

2
MPpAMOit

k, =-2.
y-5=-2(x+3);
y+2x+1=0.
Otset: Y+ 2X+1=0.

®opma npeacraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kputepuu onenkmn:

Ouenka "oTJMYHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOUMOM TOCIIe0BATEILHOCTH JICUCTBHUI; B OTBETE NPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BEIUHUCIIEHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO
00BEM BBINOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh NTPABUIIbHBIE PE3yJIbTaThl M BHIBOJIBI; B XOJI€
IIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH PabOThI HE MO3BOJISET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckoe 3ansaTue Ne 43
Perenue 3a1a4 Ha NapauIeILHOCTH NPSAMOIi ¥ TIJIOCKOCTH.

Heab: ®opMupoBaTh HABBIKM PENIEHUS 3aJa4 Ha NapaUIeIbHOCTh MPSIMONM M IUIOCKOCTH,
HCIIOJIb3Ys IPU3HAK MMAPAJIIETBHOCTH NMPSAMOU U TUIOCKOCTH.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHUKAIIMIO Ha TOCYJapCTBEHHOM si3bike Poccuiickoi
denepanuu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYyJIbTYPHOTO KOHTEKCTa

MarepuasnibHoe obecniedenue: VMHIuBUyalIbHBIE 3aJaHUs, CIIPABOYHBIE MaTepHaibl, KOHCIEKTbI
JIEKIINN.

3ananme:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YEeCTBO OYKB B (paMUITHH
p- MecsI pOKIECHUS

3amaualNel

Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.
1). Kak pacnonosxensl npsimeic AD u MP?

2). Beruncaure quny orpeska MP, eciiu ctopoHa kBajipara paBHa n CM.

3agaua Ne2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctu P, a ocHoBanne BC otcrout ot Hee Ha
o o DA +
p cm. Haiiure paccTostHie OT TOUKH NIEPECEUCHUs IHaroHalei 0 miockocty P, ecim — = =

m
3amaua Ne3
[Tnockocts P mepecekaer croponst AB u AC tpeyronsHuka B Toukax Bj; u C; cOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cMm, a AC,: C,C = m:n. Haittu BC.

Ilopsinok BbINOJHEHHS padOThHI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a/lauH, pacCyXkas OT TOTO, UTO HY)KHO HalTu. BcoMHuTe, Kakue
TeopeMbl U (HOPMYJIIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipn pemenun 3amay Ha 3Ty TEMY HCIOJIB3YETCSl OINpeAeNieHUEe NapauleIbHbIX MPSIMOH U
IJIOCKOCTH, IPU3HAK NapAJUIEIbHOCTH MPSIMON U TUIOCKOCTH, @ TAKXKE BAlllM 3HAHUS U3 IUIAHUMETPHH.

3anaga Nel
Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunst orpeskos BD u CD.
1) Wwmetot au obume Touku npsimas KM u m1ockocTs, B KOTOpOit sexat Touku A, B u C?
2) Beruucnute nepumerp TpeyroipHuka AKM, eciam paccTosiHuE MEXIY KaKI0W mapod JTaHHBIX
TOYEK PaBHO § CM.
Hano: «, Aex, Bex,C €,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst mu KM n
2) Haiitu P,y

C
Pemenue:
o A 1) Touka K sBnsercs cepennHoil ortpe3ka BD, Touka M-

cepenuHa otpeska CD. 3Hauut oTpe3ok KM - cpemnsas nmHHS

K M

TpeyroiabHuka BCD.
IIo cBOMCTBY cpeAHEl JIMHUU TPEYrojJbHUKAa KM||BC, KM = %BC. CnenoBarenbHo, oTpe3ok KM
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napajulejieH MpsMOH, JIeKalled B IUIOCKOCTH. [lo mpu3HaKky mapajulesIbHOCTH NPSMOW M IUIOCKOCTH,
oTpe30k KM U mi10cKoCTh napajuiesibHbl, T.€. HE MEPECEKAIOTCA.

2)Pxy = AK + AM + KM

KM =-BC KM =4cm.

Paccmorpum Tpeyronpauku ACD u ABD: AC=AD=AB=CD=BD, T1.e. ACD u ABD- paBHbi¢
PaBHOCTOPOHHUE TPEyroibHUKH, a orpe3ku AM u AK- mMeamanbl ¥ BBICOTBI 3THUX TPEYrOJbHHUKOB.
Haitnem 3tu oTpe3ku:

AK = AM = VAC? — MC?

MC = 4 cMm.

AK = AM = V82 — 42 = /64 — 16 = V48 = 4/3 cm
Puy =4+4V3 + 43 =4+8/3cm

3amaua Ne 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctr P, a ocHoBanne BC otcrout ot Hee Ha

o o DA 7
5 cMm. Haiinure pPacCTOAHUC OT TOYKH IICPCCCUCHUA JUAroHaJICHu A0 IIJIOCKOCTH P, €Clin B = 7

g - Hano:

Z 1\ ABCD — tpanenus,

N ba_7 BBi1=5cMm, BB1+ P

X % B 3

‘L BN A Hawitu: paccrosaue ot M no mockoctu P

{
o,

<

f
/
/
n F

" |

Pemenue

1) U3 touku M nposeneM k minockoctu P nepnenaukynap OM. CrnenoBatensno, OM- pacctosiHue
ot M 1o miockoctu P.

2) Paccmotpum AADM u ACBM

£¢BMC = £DMC KakK BepTUKaJIbHbIC

£CBM = £ADM Kak HakpecTJIexalue mpu napamienbHbeix npsmeix BC u AD u cexymieit BD.

DA DM AM
3nayut, AADM 1 ACBM NOJOOHBI U — = — = —,

CD BM CM
ba_7_ bA_DM _AM _ 7

= - = = = -
CB 3 CcD BM cM 3
DM 7 7 3
— =-=DM =—BD,BM = —BD
BM 3 10 10

3) Paccmotpum ABB; D u AMOD
4D — obumit, £BB;D = «MOD = 90° = ABB,D ~ AMOD

BBy  BD
MO ~ MD
BB, BD 10
MO ~ 07BD 7
7
MO =—BD
10

MO =1—70-5 = 3,5 cm.
OtserT: 3,5 cm.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIIOIEHUEM
HEOOXOMMOM TOCJIEI0BATeILHOCTH JICUCTBUI; B OTBETE NPABHWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aITMCH U BBEIYMCIICHMS.

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

Ouenka '"ynoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CM paboTa BBIMOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH pabOThI HE TO3BOJIAET CIeTaTh MPAaBUIbHBIX BHIBOIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTHyeckoe 3ansaTHe Ne 44

Pemenue 3a1a4 Ha NepNeHAUKYJISIPHOCTH NPAMOI U M10cKOCTH. Pelenue 3aga4 Ha
NpUMeHeHHe TeopeM 0 TPEX NnepneHauKyJsipax.

Heas: @opMupoBaTh HaBBIKM pPELICHUS TIEOMETPUYECKUX 3a/1ady, HCHOJIb3YyS IPU3HAK
MEPIEHANKYISIPHOCTH MPSAMOU U TNIOCKOCTH, TEOPEMY O TPEX NEPHEHIUKYIISIPAX.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHUTENIBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALMIO HAa FOCYIapCTBEHHOM sA3bIKe Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganue:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

3amaualNel

Han pom6 ABCD. M3 Touku mepeceyeHus ero nuaroHaneit nposeneH otpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxwure, yto OF meprieHaukynsper miockoctu pomba, orpe3ok AC meprneHIuKyispeH
mwiockoctu BDF.

3anaya Ne2

Han paBHoOenpennslii Tpeyronsauk ABC. AC = BC = n cm, AB = m + 5 cM. 13 BepmmHbI yriia
C mpoBeneH k miockoctu nepneHaukynsap CD, paBubeiii p cMm. Haitgute paccrosHue ot Touku D g0
cTopoHsl AB.

3amauda Ne3

Touku AuB nexxar B mnockoctu o, M—  Takas  Touka B TPOCTPAHCTBE, IS
koTopoit AM = m , BM = nu opToroHajbHas MPOEKIMsS Ha IUIOCKOCTh o OoTpe3ka BM B Tpu pasa
0OJIBIIIE OPTOTOHAIILHOM MTPOEKITMHU Ha ATy TUIOCKOCTh oTpe3ka AM . Haiinure paccrostaue ot Touku M 1o
IJIOCKOCTH 0 .

3amauga Ne 4

Bricota mpsimoyronpHOro TpeyronbHuka ABC, omyieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepmHbI C IpSIMOTO ~ yrila  BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenaukynsp CM,
npuueM CM = m + n cMm. Haiinure paccrosiaue ot Touku M g0 runotenysst AB.

Iopsaok BbINOJIHEHUS PA0OTHI:
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1. BHUMaTeapHO MPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anummTe, YTO B 3a/1a4e JaHO, CAEIaiNTe PUCYHOK.

3. IIpoananu3upyiite ycioBUe 3aauu, pacCy’kaas OT TOr0, YTO HYKHO HaliTu. BcnoMHuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 33/1a4H.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipu pemieHnu 3amad Ha 3Ty TEMY HUCIOJb3YETCS ONPEACICHUE NEPIECHINUKYISIPHBIX MPSIMON U
IJIOCKOCTH, TPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOM U MIIOCKOCTH, TEOPEMBI O TPeX MEPHEHAUKYIApax, a
TaKKe BalllM 3HAHUS U3 INIAHUMETPUU

3amauva 1
W3 touku mepeceueHus auaroHained napasmuienorpamma ABCD mposenen orpe3ok OM Tak, 4to
MA = MC, MB = MD. Jlokaxure, uTo oTpe30k OM nepneHuKyssipeH MIOCKOCTH MapajiesorpaMMma.
Jano:

ABCD - napannenorpaMmm
/N ACNBD =0
D C MA = MC,MB = MD
% Hoxkazare: OM--(ABCD)

JlokazaTenbCcTBO

1) Paccmotpum tpeyroiasHuku AOM u COM. OM - o6mias ctopoHa, MA = MC IO yCJIOBHIO, AO =
OC 1o CBOMCTBY JuaroHajel napajienorpamma. 3HauuT, TPEYroJbHUKHU PaBHBI [10 TPEM CTOPOHAM, T.€.
4AOM = 4COM. CnenoBaTenbHO, 2AOM = £COM.

T. K. 3TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. OM 1 AC.

2) Paccmotpum TpeyronbHukn BOM u DOM. OM - oOmas cropoHa, MB = MD 1O YCIIOBHIO,
BO = 0D 110 CBOMCTBY JMaroHajei mapasuiesiorpaMMa. 3HaYUT, TPEYTOJbHUKU PABHBI 110 TPEM CTOPOHAM,
T.€. 4BOM = 4DOM. CnenoBaTenbHo, 2BOM = 2DOM.

T. K. 9TH yIJIbl CMEXKHEIC ¥ PaBHBIE, To orr pasHsI o 90°, .e. OM LBD.
3) OM 1 AC.

OM L BD

} = OM 1 (ABCD )no npusHaKy MneprneHAUKYJISIPHOCTH NMPSMOU U MJIOCKOCTH.

3anava 2

Croponsl TpeyroabHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTrOJIbHHUKA
MPOBE/IEH MEPHEeHIUKYIAp K ero IVIOCKOCTH, paBHbIM 15 cM. Halinure paccrosiHHe OT ero KOHIIOB 10
O0JbLIeH CTOPOHBI.

Hano:

¢ — AABC,AB =10 cM,BC = 17cm,AC = 21cMm
BD-(ABC),BD = 15cm
== Haiitn paccrosaue ot B u D 1o AC

Pemenne
1) JlomomHUTENbHOE MOCTPOEHHUE: TMpoBereM BM L AC.
3naunt, BM- paccrosaue ot B no AC.
DM — HakJIOHHas
BM — npoeknus HakaoHHo ¢ = DM L AC = DM — paccrosanue ot D no AC.
BM 1 AC.

2) [ns toro, utoObl HalTu BhicOTY BM Tpeyronsnuka ABC, BbUMCINM CHadajga ero IUIONIajlb,
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a+b+c

ucnonb3yst popmyiy Fepona S, =/p-(p—a)-(p—b)-(p—c), p=

10+17+21
=T=24CM

Sapc = /24 (24— 10) - (24— 17) - (24 — 21) = V24 - 147 - 3 = 84cm?

1
3) 3anumem GopMyIry U BEIUMCIEHUS iomanm S, = 5 ah

[Tpumenum 3Ty GopMyiTy K HaleMy TPEYTOIbHUKY: S apc = %AC - BM.

Bripasum u3 3toit popmynst BM:  BM = 25:%

BM =22 =8cm

4) PaccmotpuM TpeyrosibHUK BDM- nmpssMOyToibHBIN, T.K. BD L (ABC).

ITo Teopeme [MTudaropa naiinem DM:

DM? = BD? + BM?

DM? = 152 + 82 = 289

DM =+/289 =17 cm

OTBeT: paccTosiHUSL OT KOHIIOB HepIeHIuKysipa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIU pab0OTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIUMOM TOCIEN0BATENIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopoio' BBICTABISACTCSA, €CIU BBINIOJHEHBI TPEOOBaHUS K OLGHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MpOBeIeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISECTCA, €CJIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTuyeckoe 3anaTHe Ne 45
Pemenue 3a5a4 Ha mapaslIe IbHOCTD IVIOCKOCTEH

Henb: ®opMupoBaTh HaBBIKM PEUICHMS 3a1a4, UCIIOIb3Ys IPU3HAK NAPAJUIEIBHOCTH INIOCKOCTEN U
CBOMCTBA NMapaJIEIbHBIX IIJIOCKOCTEM.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aj1ad NpoQecCUOHANbHON AeATEIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM sA3bIke Poccuiickon
deneparyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOI'O KOHTEKCTa

MarepuanbHoe o0ecnieyeHme:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
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P- MecCs1 pOXKACHUS

3anaga Ne 1

Mexnay nByMsl napajuielbHBIMHM IUIOCKOCTSMM 3aKJIFOYEH OTPE30K, JUIMHOM m +n cMm. Haligure
MIPOEKIIMU 3TOTO OTPE3Ka Ha KaXAYIO MIOCKOCTh, €CIIH PACCTOSTHUE MEXIY INTIOCKOCTSIMU PaBHO p CM.

3amaua Ne 2

IInockoctu M u P mapamiensubl. 3 Touek A u B miockoctu M mpoBesneHbl K miiockoctu P
HaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cMm. Ilpoexkuus HaknoHHod AC Ha OJHY M3 IUIOCKOCTEH
paBHa m cM. Yemy paBHa NpoeKIus HaKJIOHHOI BD?

3amaua Ne3

Mexny AByMs lapauieIbHeIMU TIockocTssMu P 1 Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B muiockoctu P), AC=m+n+p aM, BD = m+n 1M , pazHocts npoeknuiit AC u BD Ha ogny u3
IJIOCKOCTEN paBHa m 1M . HaliquTe MIMHBI 3TUX IPOSKUUN U PACCTOSHUE MEKY INIOCKOCTSIMH.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. BHUMaTenbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CAEAlTe PUCYHOK.

3. [Ipoananu3upyiite yclioBue 3aJauu, paccyxaas OT TOrO, YTO HY)KHO HalTu. BcmoMHuuTe, kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemre 3aaa4y. 3anuiinTe OTBET.

[Ipu pemenun 3agad Ha 3Ty TEMYy HCIOJB3YETCS OMpENEICHUE MMapalIeNbHbIX IUIOCKOCTEH,
MIPU3HAK MapaljIeIbHOCTH TIOCKOCTEH, TEOPEMBI O MapaUIeNbHbIX MIOCKOCTIX, a TAK)KE BalllM 3HAHUS U3
TUTAHUMETPHUH

3agaua Ne 1
Mexnay nByms TapaUleTbHBIMU TUIOCKOCTSMH 3aKJIIOUYeH OTpe3ok, anuHoil 10 m. Haiiaure
MPOEKIUU ITOTO OTPE3Ka Ha KAXKAYIO MIIOCKOCTh, €CIIM PACCTOSTHUE MEXAY MIOCKOCTIMU PaBHO 8 M.

Hano:
a//B,AB = 10 cm
/ / AC+B,AC = 8 cm
CAB/
i

Haiitu npoexun AC
Pemenne

1) Tak Kak TUIOCKOCTH TapaJielbHBI, TO PACCTOSHUE MEXIY HUMH - 3TO mepreHaukyasip AC.
IToctpoum npoeknuto orpeska AB Ha mutockocTs S. 910 oTpe3ok BC.

2) Paccmotpum tpeyronbHuk ABC- npsMoyronbHBbIil.

ITo teopeme ITugparopa AB* = AC* + BC?

AC* = AB® — BC?

AC* = 10* — 8% = 100 — 64 = 36

AC=6 cm.

Tax Kak MI0CKOCTH MapaielbHbl, TO IPOEKLHUH OTPEe3Ka Ha 3TH IJIOCKOCTH OyIyT paBHBI.

L

3agauga Ne 2
[Inockoctn M u P mapamnensusl. I3 Touek A u B mnockoctu M mpoBeneHsl K MIOCKOCTH P
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HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nakinonHoit AC Ha oJHY U3 IUIOCKOCTEN paBHa 12 cM.
UeMy paBHa npoekusa HakIoHHONH BD?

Hano: M || PLAEM,BEM
15 AC =37 cm,BD = 125 cm
/A B / AE L P,BK 1 P,CE =12 cm
Haiitn: KD

prises

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.

ITo teopeme IMudaropa AC? = AE? + CE?

AE? = AC* — CE*  AE®* =37 — 12 = 1369 — 144 = 1225

AE=35 cm.

2) Paccmotpum tpeyronbHuk BKD- npsiMmoyrosbHbIil.

ITo Teopeme ITudaropa BD? = KD? + BK?

KD?* = BD* — BK* AE=BK, kak paccTosHus MEXy NapaiieIbHBIMUA TIOCKOCTSMH.
KD? = 125% — 35* = 15625 — 1225 = 14400

KD= 120 cm.

Otser: npoekuust BD paBna 120 cwm.

3anaua Ne3

Mexny aByMs lapauieabHbIMA TUTocKocTssMu P Q mpoBenensr otpesku AC 1 BD (Touku A u
B nexar B minockoctu P), AC=13 cMm, BD=15 cm, cymma npoekuuit AC u BD Ha onHy U3 mockocTei
paBHa 14 cm . Haiiaure qyinHbI 3TUX MPOEKIMH U PACCTOSIHUE MEXAY IUIOCKOCTSIMHU.

4 N7

Hano: Q || P,AEP,BEP
AC =13 cm,BD = 15cm
AE L Q,BK 1 Q,CE + DK = 14 cm

Haiitu: CE, AE, DK
S—F LTS o

Pemenne
1) Paccmorpum tpeyronbauk ACE- npsMOyrosibHBIi.
ITo Teopeme ITudaropa AC? = AE? + CE?
AE? = AC* — CE?
ITycth CE = x, Torma DK=14-x.
AE? = 169 — x*
2) Paccmotpum tpeyronbauk BDK- npsMoyroiabHBI.
ITo teopeme IMucaropa BD? = BK* + DK
BK* = BD* — DK*
BK? = 225 — (14 — x)* = 225 — 196 + 28x — x* = 29 + 28x — x*
AE=BK, kak paccTosiHHs MEXy NapayieIbHbIMU TIOCKOCTIMHU
3HaUNUT,
169 — x? = 29 + 28x — x*?
28x = 140
X=5
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CE=5 cm, DK=14-5=9 cm
AE =+v169 — 25 =+144 =12 cMm

OTBeT: paccTosTHUE MEXKAY IIIOCKOCTIMHU 12 ¢M, TPOEKIIUU HAKJIOHHBIX 5 CM U 9 cMm.
dopma npeacTaBiaeHns pe3yJabTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABISACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

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

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIE PE3YJIbTAThI U BBIBOJIBI; B X0J1€
MIPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 4.2. [IpsiMmble ¥ IJIOCKOCTH B POCTPAHCTBeE

[MpakTnyeckoe 3ansiTue Ne 46
Pemenue 3a1a4 Ha AByrpaHHbIE YIJIbL.

Henb: @opMupoBaTh HABBIKM PEUICHUS 3a/1a4 HA NPUMEHEHHUE NOHATHM yria MExAy NpsSAMOU H
IJIOCKOCTBIO, ABYTPAHHOTO yIJia, YIJIa MEXKIY INTOCKOCTSMH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoit
denepanuu ¢ yaeToM 0COOCHHOCTEHN COIMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTa

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHMs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YecTBO OYKB B (paMUIIHH

p- Mecs1 poxKACHUS

1) 13 Toukn A BHE IUIOCKOCTH IIPOBEJEHBI K IJIOCKOCTH NEPIEHIUKYISAP AB = n CM U HAKJIIOHHBIE
AC u AM, obpa3yromiue ¢ MI0CKOCThIO YTIIbI 30°. Haiixure YToJ MEXAYy HaKJIOHHBIMU IpsiMoM. Halinure
CM.

2) KareTsl IpsIMOYTOJIBHOTO TPEYTOJIbHUKA PaBHBI N ¢M U N + m cM. OnpeaenuTe pacCTOSHUE OT
BEpIIMHBI IPSMOTO YIJIA 0 MIIOCKOCTH, KOTOpasi POXOIHT 4epe3 THIOTeHy3y u coctapmsier yroa 30° ¢
IUIOCKOCTBIO TPEYroJIbHUKA.

3) Touku A u B nexat Ha peOpe mpsimoro JIByrpanHoro yria. AA; u BBi- nepnenaukymnspsl k
peOpy, NMpoBEICHHbIE B pa3HBIX TpaHax, npuueM AB= m cm, AA; =n+m cm, BB =n—-1 cm.
Haiinure A1B;.

Iopsaok BbINOJIHEHUS PA0OTHI
1. BHMMaTEpHO MPOYUTANTE YCIOBUE 3a4a4H.
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2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIAlTe PUCYHOK.

3. Ilpoananu3upyiiTe yCcIOBUE 3a/1aud, pacCyxaas OT TOTO, YTO HYXKHO HaWTuU. BcnomHure, kakue
TEOpeMbI U (POPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aa4y. 3aluIlInTe OTBET.

[Ipu peuienun 3a7a4 Ha ATy TEMY UCIOJIb3YIOTCS ONPEICICHUS yriia MEXIY MPSMOH U MIOCKOCTHIO,
JBYTPAHHOTO yIJIa, JMHEWHOTO yIiia ABYTPAHHOIO YIJIa, a TAK)KE BalllM 3HAHUS U3 TUIAHUMETPUU.

3anayva 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cm. Uepe3 MEHBIIIYIO CTOPOHY
MPOXOJUT IUIOCKOCTh, COCTAaBIISIOIIAS C IJIOCKOCTBEO TPEYTrOJbHHUKA YIOJI 45°. Haiigure paccTosiHue
MEXK]y TIJIOCKOCTBIO U BEPIIMHOMN B.

B
i Hano: AABC,AB =9 cMm
BC =6c¢cM,AC =5cMm
A D AC € a,ax = 45°
C
Haittu: Paccrosinue ot B 10 a
Pemienue
1) JlonosHUTEIRHOE MOCTPOECHUE: MpoBEIEM BD L « = BD —

paccTtosdHue oT B 10 nm1ockocTH a.
BM L AC = DM 1 AC no TeopeMe 0 Tpex epHeHAUKYISpax.
3uaunt, £BMD — JMHENHHBIN YyroJl JByrpaHHOro yruaa, ZBMD = 45°,
2) B tpeyronsauke ABC Haiinem BeicoTy BM.
CHauaza BBIYMCIIUM ILIOLIA/(b TpEyroibHUKa o (hopmyie ['epoHa:

S,=vp-@—a)-(p—b)-(p—c)

9+6+5
== =10 cmMm

Sapc =V10-1-4-5 = 10v2cm?
Sapc =5 AC - BM = BM = 24¢

C
BM =%§= 4Zem

3) Paccmorpum tpeyroasHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHUIO.
2P ~ sinzBMD

BM

BD = BMsinZBMD

BD = 4+/2 - sin45° = 4\/7?:4@4.
OTBCT: paCCTOHHI/Ie oT B 10 IIJIOCKOCTHU 4 CM.

3anaua 2
Konusr otpeska MK nexar Ha rpaHax npsMoro jsyrpanHoro ymma. MM; un KKi-
MEePIEeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM31=12 cm, M;K;=3 cm. Haitnure KKj.

AN Jano: < aaf = 90°
/ o MK =13 cm, MM, = 12 cMm, M K; = 3 cm
L. R = MM, 1L a,KK, L a

108




Haiitu: KK,

Pemenue

1) ITocTpouMm NMHEHHBIM yroa AByrpaHHOro yria. Jljis 3Toro yepe3 To4ky Mj mpoBeaeM OTpe3oK
M;E, napannensusiii u paBubiii KKj.

KK, 1 a, cnenoBarensHo, M E L a.

< MM, E — 1MHeHHBI} yroJ1 JByrpaHHOro yria,35a4uT < MM, E = 90°,

2) Paccmorpum AMEK

ME- naknonHas k miockoctd f, EM; — ee nmpoekius Ha 3Ty miockocts, EM; L EK ( T.x. EM;KK —
MPSIMOYTOJIBHUK 110 TTocTpoeHuto). CnenoarensHo, ME L EK ( mo Teopeme o Tpex neprneHauKymspax)
u AMEK — npAMOyro/ibHbIM.

ITo teopeme IMudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? = 132 —32 =169 — 9 = 160

ME = V160 = 4V10 cm

3) Paccmorpum AMM; K — npsamMoyrosbHbIl, T. K. < MM, E = 90°,

ITo Teopeme Iudaropa ME? = MM, * + M, E?

M, E? = ME? — MM, ?

M;E? = 160 — 144 = 16

ME=4 cm.

3naunt, KK1=4 cm.

OtBet: KK1=4 cm.

(I)opMa NMpeacTaBJdCHusA pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBHITIOJTHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUILHBIC PE3YIbTATHl U BBIBOJBL; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

IIpakTueckoe 3ansaTue Ne 47
Pemienue 3agau Ha npusmy

He.ﬂbz (DOpMI/IpOBaTL HaBBIKH PCHICHUSA 3aJla4 Ha BBIYUCICHUA PA3JIMYHBIX 3JICMCHTOB IIPU3MBI, €€
MMOBCPXHOCTHU U oOBeMa.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3aj1ad NpoPecCUOHANbHON JAeATEeIbHOCTH MPUMEHUTENbHO K
pa3IMYHbIM KOHTEKCTaM
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OK 02 Hcnonb3oBaTh COBpEMEHHBIC CPEICTBA IMOWCKA, aHAIM3a W HMHTEPIPETAIMd HHPOPMAUA M
I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'MU JJIA BBIIIOJTHCHUS 3a4a4 HpO(l)eCCHOHaJIBHOI;'I ACATCIIbHOCTU

OK 06 IIposBasTh IpaAaHCKO-MATPUOTHUECKYIO MMO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE IMOBEACHUE
Ha OCHOBE TPaJMLIMOHHBIX POCCUICKUX yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH , B TOM 4YMCIE C Yy4ETOM
TapMOHM3AIUU  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYILIUOHHOTO MOBEACHUS

OK 07 CopelicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpelbl, peCcypcocOepeKeHnI0, MPUMEHSATh 3HAHHUS 00
W3MEHCHMM KJIMMaTra, MPHHLOUIB OEpeXIMBOrO TMPOU3BOACTBA, J(PQPEKTHBHO JIEHCTBOBAaTH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh cpeacTBa (PU3MUECKOW KyJIbTYPHI Ui COXPAHEHUS U YKPEIJICHHS 370POBbS B
npouecce MpodeccnoHaNbHON JEesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (pu3ndecKon
IIO/ITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcsi MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPaHHOM
SI3BIKAX.

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

3aganme:

1.0cHoBanue HpsAMOM MPU3MBI - TPEYTrOJIbHUK, CTOPOHBI KOTOPOro paBHbI 4 M, O0KOBOE€ pedpo
npu3Mbl paBHO § M. Halinure ruomas mojHoH NOBEPXHOCTH MPU3MBI.

2.0OcHOBaHUE TIPSMOI TIPU3MBI — MTAPAIUIEIIOTPAMM CO CTOPOHAMHU 4 CM ¥ 6 CM U YTJIOM MEXTY HUMHU 60°.
Beicora pusmel 12 cM. Haiiti nosiHyro HoBepXHOCTh B 00bEM.

MHOrorpaHHMKOM HAa3bIBaeTCsS TENO0, OrPAaHUYEHHOE IJIOCKUMH MHOroyroibHuKamu. OoOmiue
CTOPOHBI CMC)KHBIX MHOTOYT'OJIbHUKOB HAa3bIBAIOT peﬁpaMn MHOTI'OrpaHHHUKa. MHOFOYFOJ'[BHI/IKI/I, KOTOPBIC
OrpaHUYMBAIOT MHOTOTPAaHHUK, HA3bIBAIOTCS €ro rpaHsMU. ['paHM MHOTrOrpaHHHUKA, CXOJSAIIUECS B
OJIHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN Yrojl; BEPIIMHBI TaKUX MHOTOTPAHHBIX YIJIOB Ha3bIBAIOTCS
BepIIMHAMM MHOTOTrpaHHUKa. [IpsMble, coenuHsONMEe IBE KaKHe-HUOYIb BEPIIMHBI, HE JEKallue Ha
OJIHOM TpaHU, HA3bIBAIOTCS AUATOHAJISIMH MHOTOTPaHHUKA.

Ilpu3ma — MHOTOrpaHHUK, JBE€ TpaHU KOTOPOTO SIBJISIFOTCS PaBHBIMM MHOTOYTOJIbHUKAMM,
JCKAIIMMU B MAapaUICIIBHBIX IIJIOCKOCTAX, a4 OCTAJIBbHBIC I'paHU — IMapauicjiorpamMmMamMu, HMCEIOIIUMHA
o0IIHe CTOPOHBI C 3TUMU MHOTOYTOJIbHUKAMHU.

HpSIMaSI IIpru3Ma Ha3bIBaCTCA HpaBHJIbHDﬁ, €CJIn €€ OCHOBAHHUA — IMPABUJIbHBIC MHOT'OYT'OJIbHUKH.

Ilnomaap0 MOJHONW MOBEPXHOCTH IPU3MbI HA3bIBACTCA CyMMa IUIOLIAACH BCeX ee rpaHeH, a
IUI0IA/IbI0 00KOBO MOBEPXHOCTH TIPU3MBI — CyMMa IIJIOMIAJeH ee OOKOBBIX TpaHEH.

S,,,=2S,,+S

IL1omans 00K0BOM MOBEPXHOCTH MPSIMOW MPU3MBI paBHA MPOU3BEACHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

6ok

SGUK = P . h
Oﬁ'béM HpﬂMOﬁ HpI/I3M])I paBeH HpOI/I?)BeI[eHI/HO IIomraan OCHOBAHHUA Ha BLICOTy.
V=S -h

OCH

IMopsinok BbINOJHEHUS PA0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmurs pemienue 3agauu
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3agauya 1: OcHoBaHMe MPSIMOM MPU3MBI - poMO ¢ BbicoTOM 2 M. [lnomians GOKOBOM MOBEPXHOCTH
MpU3MbI paBHa 96 1MP, @ IIOLLA/b TOJHOM MOBEPXHOCTH paBHa 128 n%. Haiizure BBICOTY IIPU3MBI.

Pemrenue

O0603HauMM CTOPOHY OCHOBaHHMS d, a 00KOBOE peOpo bPasHuIly Mex/Ty TUIONIAIbI0 OJHON TOBEPXHOCTH
TPU3MBI 1 TUIOIMIAIbE0 OOKOBOH MTOBEPXHOCTH MPU3MBI — 3TO YIBOCHHAS

IUIOIA/1b OCHOBAHHUS ITPU3MBIL.

L Sem2a > 2a~128-96=32 = a~16
| Swmdah=962 h=Zars o)
Omer:1,5m. %
3apaua 2: OcHoBaHHE MPSMOM MPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIBHUK, KATETHl KOTOPOTO PaBHBI
5 mu 12 M, 60koBOE pedpo npusmMbl paBHo 10 M. Haligure mioria s moaHON MOBEPXHOCTH IMPU3MBI.

Pemrenne

<

AC =+/5%+12% =13

Sru-ulu = :"ch + S.u. aE + S.sa.c,c + S.ulc.c

S =2%*0,5*%5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurepum oueHku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ounenka ''Xopomo" BBICTAaBISETCS, €CJIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHEBIE PE3YNbTATHI U BHIBOJBI; B X0OJI€
MpOBeJIEHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.
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Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia

IIpakTyeckoe 3ansaTHe Ne 48
Peumenue 3aga4 Ha nupaMuay

Henb: @opMupoBaTh HaBBIKK PEIICHUS 33]a4 HA BBIYMCIICHUS PA3JIMYHBIX 3JIEMEHTOB IMUPaMUIbI,
ee MOBEPXHOCTH U 00BbeMa.

BoinosiHeHune pa6oTsl criocodcTBYeT (POPMUPOBAHUIO:
OK 01 BrpiOuparh crmocoObl pemieHus 3agad mpodecCHOHAIbHON JESITSIIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHaJIM3a M HMHTEPIPETAluH HH(pOpMAIUH H

MH(OPMAIMOHHbBIE TEXHOJIOTHH [T BBIIOJIHEHUS 3a/1a4 TPO(PECCHOHATIBHOM 1S TeTbHOCTH

OK 06 IIposBasTh IpaAaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPaJMULIMOHHBIX POCCHUICKUX yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH , B TOM 4YHCIE C y4ETOM
TapMOHM3AIUM  MEXHAIIMOHAJIBHBIX W  MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYILIMOHHOIO IIOBEJICHUS

OK 07 CopneiicTBOBaTh COXpaHEHHIO OKPYXKAIOLICH Cpelibl, pecypcocOepeKeH 0, MPUMEHSITh 3HAHUS 00
W3MEHCHWH KJIMMaTra, MPHHOUIB OEpeXIMBOrO TMPOM3BOACTBA, J(PQPEKTHBHO JEHCTBOBAaTH B
Ype3BhIYAIHBIX CUTYAIIHSIX

OK 08 Ucnonb3oBarh cpenctBa (pU3MUECKON KyJIbTYphl AJII COXPAaHEHUS M YKPEIUIEHHs 3/10pOBbs B
npouecce MpodeccuoHaNbHON JEeSTeNbHOCTH M TMOAJAEPKaHUS HEOOXOAMMOIO YPOBHS (U3HUYECKOU
[IO/ITOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHONW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPAaHHOM
A3bIKaX.

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

3aganue:

1.Haiinute 00beM NpaBUIIbHOM YETHIPEXYTOJIbHOM MUPaMUIbI, BEICOTa KOTOPOM 4 cM, a TuaroHaib
OCHOBaHUS 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTH TMpPSIMOM TNHpaMHIbl, B OCHOBAaHWU, KOTOPOH JICKHUT
PaBHOOEIPEHHBIH TPEYTOJIbHUK C OCHOBAaHHMEM 5 c¢cM M OOKOBBIMM CcTOpoHaMu 6 cM. bokoBble pebpa
nupamMuibel 12 M.

ITupamuaa — 570 MHOTOTPaHHHUK, COCTABJIEHHBIN U3 N—YI'OJbHHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHUK - OCHOBaHHMe MHUPAMU/IbI, TPEYTOJILHUKY - OOKOBBbIE TPaHM C OOLIel BEpIIMHOM,
Ha3blBAEMON BEPIIMHOM NHUpamMuAbl. lleprneHnuKynsp, ONMyHIEHHBIM W3 BEPLIIMHBI NUpaMUIbl Ha €€
OCHOBAHME, HA3bIBAETCS BbICOTOM MUPAMU/BI.

[Tnomaap MOTHOM MOBEPXHOCTH MAPAMUIBL:  Spom. = Sgox T Socn

vels H

O6beM nmupamuIbL: 3 "

Ilpasunvnaa nupamuoa

[Mupamuna Ha3pIBaeTCs NPABWIBHOM, €CIM €€ OCHOBAaHWE — MPABUIBHBIM MHOTOYTOJIBHHK, a
OTPE30K, COEAUHSIONINI BEPIIMHY TUPaMUbI C IIEHTPOM OCHOBAHMS, SIBJISIETCS €€ BBICOTOM.

Bce OokoBble pebpa mMpaBWIBHOW NUpPaMUIbl paBHbI, a OOKOBbIE TI'paHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricota ©0KOBOIl I'paHM NpPaBUJIBHOM MUPAMU[bI, MPOBEACHHAS W3 €€ BEpIIMHBI, Ha3bIBAETCS
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anogemoi.
Iliiomaas 00KOBO NMOBEPXHOCTH NPABUJILHOW NMUPAMHUAbI PaBHA
nepuMeTpa OCHOBAaHUS Ha anogemy.
1
S;,c==P., 1

6ok 2 ocH

IIOJIOBUHC IIPOU3BCACHUA

HJ'IOIII&)IL MOJIHOH MMOBEPXHOCTH l'lpaBI/IJ'[]:.HOﬁ MHPpaMHUIbI:
1
Sporn =S+ P!

NOJH

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK

2)3anucarb KpaTKO yCIOBHE 3aJ1a4U
3) OpopMHuTh perieHue.

3anaya 1: CtopoHa OCHOBaHMS MPABWILHOW YETHIPEXYrOJIbHOW MUpamuabl paBHa 4 cM, a amnodema
o0pa3yeT C MII0CKOCTHIO OCHOBAHUSI yToJl B 60°. Haifyrre 1uiorma s mosHoi TOBEPXHOCTH MMHUPAMMU/IBI

Penrenne:

Ex=Ypc_»
2
- LESH =90° -60°=30°= SE = 2EH = 4
1 2 2
S :4-4-5AB+AB' =2-4-4+4% =48 (cm?H)
Oteer: 48 cM®, -

3agava 2: OcHoBaHME TUpaMUIbI —pOMO, MaroHaM kotoporo paBHbl 30 cM 1 40 cM. BbicoTbl GOKOBBIX
TpaHeil, POBEICHHBIE M3 BEPIIMHBI MTUPAMUJIBI, 00pa3yrOT C BHICOTOM MMPAMUJIBI YIJIBI, PAaBHbIC 30°. Haiiyre 0GbeM

[UpaMH/IBL.
Pernenue:
AC=40 = AH=HC=~139

33_"'30::- BH=HD =15
AB=+20" 415 =25 .

HE=%BC=12,5

SE = 2HE = 25

SH =JSE? —HE" =

-2
=1f252 —35-— :25-£
4 2

N i

11

Voo==.2.40.30.95.33 _ '
o =375740-30-25 —5-_5000.—2—=2500J3' (&)

Otret; 250043 of®
dopma npeacTaBIeHUs Pe3yJIbTaTa: BHIIOJHEHHOE 3a[aHIe
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Kpurepun oneHku:

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

Ouenka ''Xopoino'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OLGHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABUIIBHEBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

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

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTuyeckoe 3anaTue Ne 49, 50
Pemienue 3a1a4 Ha BbIYKMC/IeHHE 00bEMOB M MOBEPXHOCTEH MHOTOTPAHHUKOB

Heuan: @opmMupoBaTh HABBIKK PEIICHUS 33]a4 HAa BBIYUCICHUS PA3IMYHBIX AJIEMEHTOB IPHU3MBI, €€
MOBEPXHOCTU M 00beMa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparb crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHH JJISA BBIITIOJIHECHU S 3a/1a4 HpO(l)CCCHOHaJIBHOfI JACATCIIBHOCTH

OK 06 IIposBAATH rpa)1aHCKO-NATPUOTUYECKYIO MO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/IEHUE
Ha OCHOBE TPATUIMOHHBIX POCCHUICKUX IyXOBHO-HPABCTBEHHBIX IIEHHOCTEH , B TOM YHCIE C yYETOM
TrapMOHHU3AIMM  MEKHAIMOHAJIBHBIX M MEXPEJIUTHO3HBIX OTHOIIEHUH, TNPUMEHATh CTaHAAPThHI
AHTUKOPPYIIIUOHHOTO TTOBEICHHS
OK 07 CopneiicTBOBaTh COXpPAHEHUIO OKPYXKAIOLIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHATh 3HaHUsA 00
W3MEHEHWH KJIMMara, TMPHHIUIB OEpeXIMBOTO TPOM3BOJACTBA, J(PPEKTHBHO JEHCTBOBAaTH B
Ype3BbIUAHBIX CUTYAIUIX
OK 08 Ucmnonb3oBarh cpeactBa (pU3M4ecKoW KyJIbTyphbl Ui COXPAHEHUS M YKPEIJIEHUS 3/0pOBbsl B
nporecce MpoecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH
OK 09 TIlonb3oBaThCcsi MpoQecCHOHANbHON MOKyMEHTAllMed Ha TroCyJapCTBEHHOM M HMHOCTPAaHHOM
SI3BIKAX.
[1K 2.1 IIpoBOANUTH TEXHUUYECKYIO HHBEHTAPH3AIHMIO OOBEKTOB HEABHKUMOCTH.
MarepuanbHoe o0ecrieyeHme:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3ananmne:

1. Omnpenenute Bua u HaWgute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoasuiei yepe3 pedpo A1/l u cepenuny pedpa BB, ecnu nnuna pebpa kyba paBHa § cM.

2. Ompenenute BuA W Haiaure mepumerp cedeHus kyba ABCJIA1B1Ci/l; miockocTsio,
npoxoaduiei yepes  Touku A, /| u cepeauny pedpa CCq, ecnu anunHa pedpa Kyda paBHa 4 cM.

3. Haiiaure muiomaap MOBEPXHOCTH pabouel JaeTanu, n300paKeHHOW Ha pUCYHKE (BCe ABYTPAHHBIE
YTJIBI IPSIMBIE).
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5. TpebOyercs ycTaHOBHUTH pe3epByap AJsl BOJbI eMKOCThI0 15 M3 Ha 1uromaake pazmepom 4,5
M X 3,75 M, cnyxanieit 1 Hero 1HoM. HaliquTe BBICOTY pe3epByapa.

6. CranpHas 3arotoBka cistO umeer Gopmy npsMoit mpu3bl BeicoToit 0,35 M, mmpuHOit 2,5 M
u nuHoi 4,8 m. Haiinure maccy cnsiba, eciu IIOTHOCTh cTalu paBHa 7,85 r/cm3.

Iopsiiok BbINOJTHEHHSI PA6OTHI:

1) BbIIOTHHUTE YEPTEK

2) 3ammcarth KpaTKo yCIIOBUE 33a4i
3) Odopmuts perieHue 3aaaun

3anpaua 1: [lan xy6 ABC/[A1B1C1/[1. Jlokaxure, uTo ceueHue Kyda riockoctbio A1C1K, rae Touka
K - cepenuna /[C - Tpanerusi.
B, C,

A ' D
Pemenune: MK]||A1C1, notomy uto (A/[1C1) mapamnensha (AJC), a MK u A;Ci; - nuHum
nepecedeHuss TUX rminockoctedt. MK||41Cy, A1M4r C1K, MK#A1Cy, 3naunt MA,C1K - Tparnermsl.
3agava 2:

Han xy6 ABC/[A1B1C1/11. Jokaxure, 9To ceueHne Kyba miockocTbio A181K - mapannenorpamm.

a

B,




Pemienne: (AA]_B])HCH,ZZ;LC), TO AlBll |ﬂC u A]_B]_=,ZZC. (AALZZ1)| |(BB;LC1), TO A],H| |B;LC, 3Ha4YUT
A1B1C/[ - mapannenorpamm.

3agaua 3:

Haiinure momaas moBEpXHOCTH pabodei neranu, n300pakeHHON Ha pUCYHKE (BCE IBYIPaHHbBIC

YTJIBI IIPSIMBIE).

Pemenne: [101maas NOBEpXHOCTH 3aJaHHOM JI€Taly -3TO IUIOIIAAb MHOIOrpaHHMKA, paBHA
Pa3HOCTH IJIOLIA U IOBEPXHOCTH MPSIMOYTOJIBHOTO Mapajuiesienumnesaa ¢ peopamu 2, 4, 5 u 1Byx
Iiouaiel KBaJpaToB co CTOPOHOM 1:

2x4x54+2%2x54+2x2x4—-2x1%x1="74

OtrBeT: 74.

3anaua 4:
Haiigure 06beM paboueii geranu, n300paKeHHOW Ha PUCYHKE (BCE JBYTPAHHBIC YIIIBI MPSMEIC).

1 |
1 | 4

I
|
|
A

L]

A
D

4

Pemenne: O0beM TaHHOM JleTaiy paBeH 00beMy MHOTOIPaHHUKA U PaBEH Pa3HOCTH 00bEMOB

napajuienenunenon ¢ peopamu 3,4,4u 1, 1, 1
V=V1—-V2=3+4x4—1x1%x1=47

OtBert: 47

3anaua 5:

Tpebyercst ycTaHOBUTH pe3epByap Uit BOJbI eMKocThio 10 M3 Ha mumomazake pasmepom 2,5 m x 1,75
M, cyKaIien s Hero fHoM. Halimure BeICOTY pe3epByapa.

Pemenue: ITinomans quaS = 2,5 * 1,75 = 4,375kB.M. Tak kak V = S * h, 10O

174

h=2=—=0729m.
S 4,375

®opma npeacrapiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B TIOJHOM 00BEME C COOIIIOIEHUEM

HEe0oOXOIMMOM TOCIeN0BaTENIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe

3aliCH U BBEIUMCIICHUS.
Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
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JOMYIIEHBI 2-3 HeloYeTa.

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

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

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia

IIpakTnueckoe 3ansaTue Ne 51
Pemenue 3a1a4y Ha WWJIMHAP, KOHYC Wap u chepy

Heanb: DopmMupoBaTh HABBIKM PpEIICHUS 3a/a4 Ha BBIUMCIECHUS PAa3IMYHBIX DJIEMEHTOB Tell
BpallleHHUs1, X TOBEPXHOCTEH 1 0OHEMOB.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath cmocoObl pemieHds 3aaad NpoecCUOHANBHON AeATEIbHOCTH MNPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnomnp3oBaTh COBPEMEHHBIE CpEJICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAlul HH(pOpMaruu H
MH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1A TeTbHOCTH
OK 06 IIposBsSTh IpaaaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJMLIMOHHBIX POCCHUICKUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH , B TOM 4YHCIE C y4ETOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYIIIUOHHOTO MOBEICHHS
OK 07 CopneiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIECH Cpelbl, pecypcocOepekeHnI0, TPUMEHSITh 3HaHUs 00
W3MEHEHWH KJIMMAaTra, TMPUHIUNB OCpPEKIMBOTO MPOHM3BOJCTBA, APPEKTUBHO JECHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX
OK 08 Ucmnonb3oBarh cpeactBa (pU3MUeCKON KyJIbTyphbl Al COXPAaHEHUS M YKPEIUIEHHs 3/10pOBbs B
nporecce MpoecCUOHATBHOW JESATETbHOCTH M TMOJJEpKaHUs HEOOXOJUMOIo YpOBHA (H3UYECKOMH
MIO/ITOTOBJIEHHOCTH
OK 09 TIlonb3oBaThCcst MpoQecCHOHaNbHON JOKyMEHTAllMed Ha TroCyJapCTBEHHOM M HMHOCTPAaHHOM
SI3BIKAX.

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

3aganue:
1.06wem tmnunapa 120 CM2, ero BricoTa 3,6 CM.
Haiitu paguyc nunusapa.
2. Bricora xonyca 12cwm, pammyc ocHoBaHusi 10cM. KoHyc mepecedeH IUIOCKOCTBIO TakK, YTO B
CEUEHUH TOJyYnIIcs TpeyroiabHuK. Hailiure paccTosiHUE OT 3TOT0O CEUEHUS 10 OCH.
3.PaccrosiHrie OT meHTpa mIapa 10 CeKyIeH TIOCKOCTH PaBHO 8 M, a paliyC CEYEHHsI ITIOCKOCTHIO
paBeH 6 M. Haiinute paguyc mapa.

uauHAp — TENO, MOJYYEHHOE IPU BPALLICHUHU IPSMOYIOJIbHUKA BOKPYI OCH, COJEPIKALIECH €ro
CTOpPOHY.

Kpyru Ha3piBaloTCSI OCHOBAHMSAIMM LMJMHAPA, a OTPE3KU, COEAMHSIOUIME COOTBETCTBYIOIINE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOPasylOIIUMHM UWIHHAPA. Y [WIMHAPA OCHOBAaHUS pPAaBHBI U
napajuieNbHbl 1 00pa3yroIINe TaK)Ke PaBHBI U MapaljieIbHbI MEXKIY COOOM.

Ocbl0 NWJIMHAPA HA3bIBACTCA MpsMas, MPOXOMSIIas 4Yepe3 LEHTPbl OCHOBAHWM, MapasulesbHas
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00pa3yroIINM.

BokoBasi moBepXHOCTh HHMJIMHAPA — 3TO TOBEPXHOCTh, TMOJYYEHHAs OT BpAIICHUS CTOPOHBI
NPSIMOYTOJIbHUKA, TTAPAJLICILHON OCH IIMJIHH/IPA.

BbicoToli 1WIMHApPA HA3BIBACTCS PACCTOSHHE MEXIYy OCHOBAaHHMSMHU IIMIIMHApa. Pagmycom
[WIMHPA Ha3bIBACTCS PAJMYC €T0 OCHOBAHHMS.

Huaunap Ha3pBacTCs NPSAMBIM, €CIH €ro 00pa3yrllue MNepHEHAUKYISPHBI  UIOCKOCTSIM
OCHOBAaHHII.

[nommaas 60KOBOM MOBEPXHOCTH: Ssox = 27RN;

[Inomane MoIHON OBEPXHOCTH:
S, =Ss,,.12S,,, =22Rn+27R;

noH 6ok ocH

S =2R(h+R)

NnonH

O06beM uIMHIpA: V =R%h.

Ceuenue yununopa — purypa rnoy4eHHas B IepeceyeHuH HUINHAPA IIOCKOCTbIO.

Ceuenue, MpoxoAdIlee Yepe3 OCh MIINHIPA, HA3bIBACTCS 0Ce8blM ceyeHueM U MPECTaBIsieT co00i
IPSIMOYTOJIbHUK.

Ecnu cexymas miockocTs NepreHANKYIsIpHA K OCH IIMIIMHAPA, TO CEYCHUE SBISETCS KPYTOM.

Konyc

Paccmotpum okpykHOCTH ¢ HIeHTpoM B Touke O u npsamyto OP, nepneHaIukynspHyo K IUIOCKOCTH
3TOM OKpPYXKHOCTH. Kaxayro TOYKY OKPYXKHOCTH COECIMHUM C TO4Ykoi P orpeskom. IloBepxHOCTS,
o0Opa3oBaHHasi STUMHU OTPE3KaMU, Ha3bIBACTCS KOHUYECKOM, a CaMi OTPE3KU — 00Pa3yoIUMHU KOHYCA.

Teno, orpaHMYeHHOE KOHUYECKOM MMOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCSl KOHYCOM (puc. 2.2).

Konunyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCAa, KPYT — OCHOBAaHHE KOHYyca, Touka P —
BepPIIMHA KOHYyCa, 00pa3yroliiue KOHUYECKOW MMOBEPXHOCTH — o0pa3ymomue KoHyca. Bee obpasyromue
KOHyca paBHbI 1apyr Apyry. Ilpsmas OP, mpoxopsmias depe3 IEHTP OCHOBAHMSI U BEPIIMHY KOHYCa,
Ha3bIBaeTCs OChI0 KoHyca. OCh KOHyca MEpPIEeHIUKYIsIpHA K IUIOCKOCTH ocHoBaHus. Otpe3ok OP
Ha3bIBAETCS BBICOTOM KOHYCA.

Ecnu cekymasi miaockocTh MPOXOJIUT 4Yepe3 OCh KOHyCa, TO MOJYyYEHHOE CEUYEHHE Ha3bIBAETCs
0CEBBIM CCYCHHEM.

[IpoBeném cexylyro MiI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYyca. JTa IIOCKOCTh NMEPECcEeKaeTcs ¢
KOHYCOM TI0 Kpyry M pa3OuBaeT KOHyC Ha JBe yacTh. OJHa M3 yacTed mpescTaBiisieT co0oi KOHyC, a
Jpyras Ha3blBaeTCsl yceuéHHbIM KOHycoM. (M300pa3ute yceu€HHbI KoHyc camocTositenbHo. [locTpoiite
00pa3yrolyto, BHICOTY.)

Cdepoii Ha3bIBaeTCs MOBEPXHOCTD, COCTOAIIAS M3 BCEX TOUEK IPOCTPAHCTBA, PACHOJIOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JaHHOM TO4YKHM. JlaHHasg TodYKa Ha3bIBAECTCS WEHTPOM cdepbl, a IJaHHOE
paccrosHue — paauycoM cgepbl. OTpe30K, COeAMHSIOUINNA JBe TOUKM cepbl U MPOXOIAIuUil depe3
LIEHTp, Ha3bIBaeTCsl AUaMeTpoM. Teno, orpaHuueHHOE c(hepoil, HA3bIBACTCS HIAPOM.

[ITap MOXHO NOJYyYUTh NPU BpAIlEHUU IOJIYKpyra BOKpPYr Auamerpa. I'paHuneil mapa ciayXuT
chepa.

[Tnockocts, uMeromas co cdepoil TOJIBKO OJHY OOIIYI0 TOUYKY, HAa3bIBAaeTCs KacaTebHOW
IVIOCKOCTBIO K cdepe. Paamyc cdepsl, mpoBen€HHBIN B TOUKy KacaHusi chepbl W TUIOCKOCTH,
MEPIEHIUKYIIAPEH K KacaTeIbHON TUIOCKOCTH.

Ceuenne miapa, Mpoxojsliee 4epe3 IEHTP, Ha3blBaeTCs OOJbIIMM KPYroM, HE MpPOXOsllee —
MaJbIM Kpyrom LleHTp GoJbIIOro Kpyra COBMAgaeT ¢ LEHTPOM Iapa, a IEeHTP MAJIOro Kpyra sBiseTcs
OCHOBaHUEM MEPIEHANKYISApa, OMYIIEHHOIO U3 LIEHTPa [Iapa Ha IMII0OCKOCTh 3TOr0 Kpyra.

Ceuenusi, paBHOOTCTOSIIUE OT LIEHTPA, PABHBI.

Pajiyc OKpyXKHOCTH, NOJydeHHOH IpH nepecedeHnr cdepsl paauyca R mmockocTsro, ynaneHHoi

ID2 2
OT 1eHTpa chephl Ha d , PaBeH R -d”
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Iopsaok BbINOJIHEHUS Pa0OTHI:
1)BBImOTHUTE YepTexK
2)3amnucarb KpaTKo YCJIOBHE 3a7a4u

3amaua 1.0ceBoe cedyeHue IWIMHApPA — KBajpar, miomaabs koroporo Q. Haitaure miomanb
OCHOBAHUS IMJIMHIPA.
Pemenue:

CropoHa KBajpaTa paBHa,@. OHAa paBHA AMAMETPY OCHOBAHMs. 1103TOMY IUIOIAIb OCHOBAHMS

,{@Jz )
2 4
paBHa

T
OtBeT: Socuumn. = TQ

3amaua 2. Beicora nunuHapa 6cMm, paamyc ocHOBaHuA ScMm. Haiinure miomanp ceueHus,
MIPOBEACHHOTO MapauIeIbHO OCH IIMJIMHJIPA HA PACCTOSIHUM 4CM OT HEeE.

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoOGeapenHsblit (OK =OM =R =5 cm),
tpeyroabHuK OEK — mpsMoyronbHbIii.

N3 tpeyronsauka OEK, no reopeme [ugaropa:

px = VOK? —OE? =\/25-16 =9 =3

KM =2EK =2x3 =6,

Scea= 6X6 =36 cM®,

OTBeT: Seeq= 36 cM’.

3agaua 4: [Inomane 60Kk0BOI MOBEPXHOCTH KOHYca paBHa 60 e, a paanyc OCHOBaHHS PaBEH 6 M.
HaiiguTe paccTosiHEEe OT LIEHTpa OCHOBAaHUS JI0 00pa3yrolleil KoHyca.

Pemenue:

Seox =l =600 = pl =60

r—6=1=2_10.
2
SO =AS* — 40" = 107 —6* =8
1 1

Sppy ==+ A0 -OS =—.6-8=24



S, o =—;—0H-AS=SOH=24=$ OH:%

C nipyroii CTOpoHBI,

3apava S: [lnomanu ceyeHus: mapa MmiIoCKOCThI0 paBHa 1611 ™%, a IUIoLa/b NapajyieIbHOTO EMY
2 o
CEUCHMSI, MPOXOIAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M° . Hailtu paccrosinue Mexay IJIOCKOCTSIMU

CEUEeHUH.

W =16 =t =16, r=4m,
TR =25t=>R*=25,R=5wm.
h=JR -7 =J25-16 =3 (m)

OtBer: 3 M
®opma npeacTaBJIeHUs pe3yJbTATa: BHIIIOJTHEHHOE 33/I1aHNUE.

Kputepun onenkn:

Ouenka "oTJHM4YHO'" BBICTABISAETCA, €CIIM PpadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOJI0IEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYHCIICHUS.

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

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISETCSA, €CIM PaboTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOJTYUUTh MPABWIBHBIE PE3YIbTAThl U BHIBOJIBI; B X0JI1€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 4.3 MHOrorpaHHMKHM M KpyIJble Tej1a

IIpakTuyeckoe 3ansaTue Ne 52, 53
Pemenne 3a1a4 Ha BbIYKMCJIeHHE 00BEMOB M MOBEPXHOCTEH KPYIJIBIX TeJl

Heab: ®opMupoBaTh HAaBBIKM PEIICHHS 33734 HA BBIYUCICHHWE MOBEPXHOCTEH U OOBEMOB Tell
BpAILCHHS.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Beibuparb crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHHMTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnomb3oBaTh COBpPEMEHHBIE CPEACTBA IOHMCKA, aHAIM3a W HWHTEPIpPETanud HHOOPMALUH U

I/IH(bOpMaI_[I/IOHHBIe TCXHOJOI'NHU JJIA BBIIIOJTHCHUA 3a4a4 HpO(beCCHOHaHBHOﬁ JCATCIbHOCTHU

OK 06 TlposiBiaTh Tpa)aaHCKO-NATPUOTUUYECKYIO MO3ULIKIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJUIMOHHBIX POCCUICKUX IYXOBHO-HPABCTBEHHBIX LIEHHOCTEH , B TOM YHUCIE C yYETOM
FapMOHM3aLMU  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHMO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHAAPThI
AHTUKOPPYIIIMOHHOTO MOBECHUS

OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPY)KAIOIIECH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSTh 3HAHUS 00
M3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO INPOU3BOACTBA, 3(PPEKTHUBHO JEHCTBOBAaTH B
Ype3BbIYAIHBIX CUTYAIUSIX

OK 08 Hcmonp3oBaTh cpeacTBa (PU3MUECKON KyJIbTYpbl Ul COXPAHEHUS U YKPENJEHHs 370pPOBbs B
nporecce Mpo(ecCHOHATBHONW NEATETbHOCTH M TOIJAEpKaHHs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJIrOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Npo(heCCHOHATBHOW JOKYMEHTAllMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

I1K 2.1 [IpoBOANTH TEXHUUECKYIO MHBEHTApU3ALMIO O0BEKTOB HEJBUKUMOCTH.

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

3aganue:

1. HeoOxoaumo mo 4epresky HM3roTOBHTH KOHYyc. /i1 pacdyera HEoOXOJMMOro marepuana Ha
W3TOTOBJICHHE HAaWIUTE MOJHYI0 IOBEPXHOCTh KOHYCA, €CM 00pa3yromas HakIOHEHa K IUIOCKOCTH
OCHOBaHMS TIOJT YTIIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUS 8 CM.

2. Heo0xoguMo 1o 4epTe:ky H3roToBHThH Iap, o0béM koroporo 12511 M. Hnsa pacyera
Heo0X0IMMOro MaTepHasa HaiieTe miomaab cepsl.

uauuap

S, =27Rh;

6ok

[Tnomaabs 60KOBOM MOBEPXHOCTH:
[Imomaae MoIHON MOBEPXHOCTH:
S,omn=Ss..12S,,, =22RN+27R;

NOJMH

S =2R(h+R)

NnOMH

O6bem mumnapa: V =7R°h.

Ceuenue yununopa — purypa noiaydeHHas: B IEpeCEUSHUH IIHIMH/IPA MII0CKOCTHIO.

Cedenue, MpoxosIIee Yepe3 OCh IIINH/IPA, HA3bIBACTCS 0Ce8biM ceueHueM M TIPEICTABISIET COO0H
MPSIMOYTOJIBHHUK.

Ecmu CCKylIasd MIOCKOCTh MEPICHANKYJIApHA K OCH HUJIWHAPA, TO CCUCHUEC ABJIACTCA KPYTOM.

IMnomans 60KOBOI MOBEPXHOCTH KOHYCAa paBHA MPOM3BEICHUIO TOJOBUHBI UIMHBI OKPY)KHOCTH
OCHOBaHHS Ha 00Pa3yIOIIYIO.
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S, =l

Ilnomans MoJIHOM MOBEPXHOCTH KOHyCa paBHA CyMME IUIOIIATd OOKOBOW IOBEPXHOCTH H
I1omaan OCHOBAHUS.

S)IOIIH = ﬂr(l + r)

ILi1omaas GOKOBO MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA MPOU3BEICHUIO MOJIYCYMMBbI JIJTMH

OCHOBaHUU Ha 00pa3yIONIYIO.
O0bEéM KOHYCa paBeH OJHOM TPETH MPOU3BEICHHUS IJIOIIAAN OCHOBAHHS Ha BBICOTY.

V=%8,,-h=2ah

4 cepol = 47ZR2
H.JIOIIIalIL MOBEPXHOCTH ccl)epbl paBHaA YUCTBCPCHHOM ILJIOIIAAN OOJIBIIIOTO Kpyra: P .
4
Vluapa =_—7R ?
3

O0bem mapa:

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE UepTex
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

3agaua 1: HeoOxonmMo mo 4epresky HM3rOTOBUTH KOHYC, IUIOIIAJb OOKOBOH IOBEPXHOCTH
2 N
KOTOporo paBHa 60 qM°, a paauyc OCHOBaHUS paBeH 6 M. /ISl M3roTOBICHUS KOHYyca HEOOXOJUMO HAaHTH

paccTosTHUE OT IICHTPa OCHOBAHUS 10 00pa3yrolieii KoHyca.
Pemrenmne:

Seux = Arf =601 => yl =60

r=6=1=5_10.
.
SO =JA5* — 40* = J10° —6* =8
1 1
Sy == AQ-O5 =—-6-8=24
1 24
Siuso =5 OH A5 =SOH =24=5 OH ==

C npyro¥i CTOpOHBI,
3agaua 2: Heo0xoaumMo mo 4epTe:Xy M3roTOBHTH KOHYC. PaccTosHHME OT IeHTpa OCHOBAaHHUS

KOHyCa JI0 CepeIrHBI 00pa3yromie paBHO 4 cM, a yroia HakJIoHa 00pa3yrolell KOHyca K TUIOCKOCTH
0 .
ocHOBaHMs paBeH 60°. J{1s M3roToBIEHHS KOHYCa HaliIUTE TIIOLIAb OCEBOTO CEUECHHUS KOHYCA.

5
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Sup =+ AS - 4B -sin6

B

00==28.8: =163 (o) "
- Oteer: 1643 o’ -

3apaua 3: Iliowans .C(bepbl péiBHa 100 M% Paccrosue ot 1eHTpa cepbl 10 CeKyIe TIOCKOCTH
paBHO 4 M. Haliute paanyc cedeHus..

Pemenue:

Sy =4nR: =100r = R =25 R=5

AD=VBD - 48" =5 =3 )

Otger: 3 0,

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHUE.

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIISCTCSA, €CIIM Pad0Ta BHIIIOJIHEHA B TTOJIHOM 00BEME ¢ COOJII0ICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTuyeckoe 3anaTHe Ne 54

Hcnoab3oBanne KOMOMHALMIT MHOTOTPAHHUKOB M TeJ1 BPallleHUs1 B IPAKTHKO-
OPHEHTHPOBOYHBIX 3aa4ax

Heab: @opMupoBaTh HaBbIKK PELICHUS 3a7a4 Ha KOMOWHAIIMU MHOTOTPAHHUKOB U TeJl BpallleHHUsl.
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOWCKA, aHaIM3a M HMHTEPIpeTalud HH(QOpMaruu H
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPO(peCCHOHATIBHOM 1eSTeIbHOCTH
OK 06 IIposBnsaTh rpakJaHCKO-TATPUOTUYECKYIO MO3UIIHIO, IEMOHCTPUPOBAThH OCO3HAHHOE TMOBEJCHUE
Ha OCHOBE TPaJMLHOHHBIX POCCHUICKUX ITyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH , B TOM 4YHCJIE C y4ETOM
FapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHAApPThI
AHTUKOPPYILMOHHOIO NIOBEJICHUS
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OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIECH Cpefibl, pecypcocOepeKeHN 0, IPUMEHSATh 3HaHUS 00
U3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOIO IPOM3BOJACTBA, APPEKTUBHO JAEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUSIX

OK 08 Hcmonb3oBarh cpenctBa (pU3WYECKON KyJbTYPhI JJISI COXPAHEHUS W YKPEIUICHUS 3I0POBbS B
nporecce MpodhecCHOHATBFHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[IOJITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcsi MpOQEecCHOHANBHON MOKyMEHTAllMed Ha TOCyJapCTBEHHOM W HMHOCTPAHHOM
A3BIKAX.

[IK 2.1 IIpoBOANUTH TEXHHUUYECKYIO HHBEHTAPH3AIHMIO OOBEKTOB HEABIKUMOCTH.

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHNs, CIIPAaBOYHbBIE MaTE€PHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. I[JI?I H3TOTOBJICHUSA ACTAJIU IO YCPTCKY, B KOTOPOM B HHWJIMHAP HAKJIIOHHO BIIMCAH KBaApaT Tak,
YTO BCE €r0 BEPIIMHBI JIeXKAT HA OKPYKHOCTSIX OCHOBaHHS HEOOXOIUMO HAlTH CTOPOHY KBajpara, eciiu
BBICOTA IIIJIMHJIPA paBHA 2CM, a PaINYC OCHOBAHUS PaBeH 7CM.

IMopsiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

3anava. J{ns M3rOTOBIEHMS JAETANM IO YEPTEXKY, B KOTOPOM B LWIMHJAP BIHCAHA IPaBUIIbHAA
HIECTUYTOJIbHAS TIPU3Ma HEOOXOAMMO HAUTH OTHOIIEHUS 00beMa MPU3MbI K 00bEMY IIMIIMH/IPA.

Pemenne:

Vi S xh s

OCH.

Vuuﬂ. = 7Z'R2 Xh B ﬂRZ

OCH.

ag — R
3R*V3
S()CH. - 4
2
Vnpus.u _ 3R2\/§ % T . 3\/§
Vv 2 R 2z

Yun.

Vnpu3M @
27

OTtBeT: yur =
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dopma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEA0BATEIbHOCTH JEHCTBUI; B OTBETE MPABUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TaKOB, YTO IMO3BOJISET MOTYYHTh MPABUIIBHBIC PE3YIbTATHI M BBIBOBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJISIET ClIENaTh MPABUIIbHBIX BHIBOJIOB.

Paznen S Teopusi BeposiTHOCTEH M MAaTEMATHYECKAS CTATUCTHKA

Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
[MpakTnyeckoe 3ansiTue Ne 55

Penienne koMOMHATOPHBIX 3a71a4. Pa3menenns, coueTanus 1 nepecTaHOBKH

Heapb: CucreMaTu3upoBaTh 3HaHUSA ydammxcs no Teme. PopMUPOBATh HABBIKU IMOZACYETa YUCIA
KOMOMHAIM 0€3 MOBTOPCHMSI, UCIIOJIb3Ysl COOTBETCTBYIOIINE (POPMYIIBI, OTJIMYATh JIPYT OT JAPYyra BUIBI
KOMOWHAIIUH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupath cnocoObl peuieHus 3aaad MpohecCHOHATBHON JeATeNbHOCTH MPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 DddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
IIK 2.1 [TpoBOAMTH TEXHUUYECKYIO HHBEHTAPU3ALIUIO OOBEKTOB HEABMKUMOCTH.
MarepunanbHoe obecniedeHue:
WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCIIEKTHI JEKIIH.

3ananne:

1. Haruuk ocHameH 10 umHaukatopamu, CKOJBKO BapHaHTOB OJHOBPEMEHHOI'O 3aropaHus Tpex
WH/INKATOPOB.

2. W3 Opuranel pabounx 12 yenoBek, HeOOXOAMMO BbIOpaTh 3 yesnoBeKa JuIs pabOThl Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CIIOCOOOB TaKOTo BHIOODA.

3. B mexe umeercs 8 cTaHKOB JUIs pa3nu4HOi 00paboTku netaneil. CKOIbKO CIOCOOOB MMEETCs
IUISL PACCTAHOBKHM pab0YHX HA CTAHKH B Pa3HOM IMOpsIKe?

ITopsinok BbINOJHEHUs PadOThI

1. Omnpenenute BuA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (OPMYITY /sl BBIYMCICHHUS BOZMOKHBIX KOMOMHAIUH.

3. IIpowsBeanTe BHIYHUCICHHS, UCIIONB3YS MOHATHE (haKTOpHATIA.

1.Maaukaropbl Ha MyJabTE 3aroparoTcs MOCIEA0BATEIFHBIM HA0OPOM YETHIPEX Pa3HBIX JAMITOUEK,
POHYMEPOBaHHBIMHM I(paMu. TpebyeTcs omnpenenuTh YHCIO BO3MOXHBIX BapHUaHTOB 3aropaHus
JaMITOYEK.

Pemennue.

Bo3smoxubix 1udp (Hymepanus jgammnodek) Bcero aecsts(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpannas

125



KOMOMHAIMS OTJIMYAeTCsl OT APYro koMmOWHAnuu XoTs Obl omgHoM umdpoii(1,4,5,7 #2,4,5,7),mmu60
nopsiikoM Habopa oauHakoBbIX 1udp(1,4,5,7#4,5,7,1),moaToMy sl ToACUETa YKCIa BO3MOIKHBIX
KOMOMHAIIHMI UCTIONIb3yeM (OPMYITy YMCiIa pa3MEIICHHH.

9 !
dopmyna pasMeIIEHU HMeeT BUI AT = ﬁ B nameM cirydae n =4 ,m =10,

1! _ipl_ipe 2T e G121 —
(ip-4 gl B-5d-3-2-1 10-9-8-7 = 5040

[Tpou3sBoauM pacuét Ay =

2.CKOJIBKO CYIIECTBYET CIIoco00B BhIOOpa TPEX paboUYuX U3 ACCATH JJI IPOBEACHUS pabOT?
Pemenue.
B nanHoM ciyuyae npu BeIOOpE /JIs HAC BaXKEH TOJBKO COCTaB IO TPU YEJIOBEKA, TOPSI0K BHIOOpA
PO HE UTpaeT, MO3TOMY B OTJIMYKE OT MEPBOTO MPUMEPA YUCIIO CIIOCOOOB MOJACUUTAEM 10 (popmyrie
COYETaHUH.

o !
dopMyna codeTaHuil UMeeT Buj T = —-

——— B namem cnyqae n=10, m=3.
-yl

ol _10!_718910 _qon
Aeip-m! Al 3w )

3.CKONBKO pa3IMYHBIX YETHIPEX3HAYHBIX YHCET MOXHO cocTaBuTh U3 mu¢pl,2,3.4 9 uudps we
TTOBTOPSIFOTCS)?

Pewenue.

[To ycnoBHIO aHO MHOKECTBO M3 YETHIPEX 3JEMEHTOB, KOTOpbIE TpeOyeTcs pacloyiOKUTh B
oIpeeIEHHOM MOpsAJIKE. 3HAYUT, TpeOyeTcs HallTH KOJIMYECTBO NIEPECTAHOBOK UX YETHIPEX IJIEMEHTOB.

®dopmyiia IEpECTaHOBOK U3 I —JIEMEHTOB UMeeT BUA:A, = n! B Hamewm ciaydae N =4,

[IpousBeném pacuét: Ay =4!=4-3-2.1=24,

[IpousBoauMm pacuér: 3, =

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BbEME ¢ COOJI0ICHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JICUCTBUI; B OTBETE NPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BEIYHCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CiM pabOTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YIbTAThI U BHIBOJIBI; B X0OJI€
MpOBeACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH PabOThI HE MO3BOJIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 5.2 D1eMeHTBI TEOpUH BCPOHTHOCTeﬁ M MaTeMaTH4eCKOi CTATUCTUKH

IIpakTyeckoe 3ansaTHe Ne 56

Kunaccnueckoe onpenesieHne BEpOATHOCTH, CBOICTBA BEPOSITHOCTEl, TeopeMa 0 cymMme
BepoATHOCTel. BepossTHOCTD B 3a1a4ax TEXHOJIOrH4€eCKOro npodguias

Heab: CucremMaTnznpoBarh 3HaHHs ydauxcs 1o reMe. @opMupoBaTh HABBIKM BBIYUCICHUS
BEPOATHOCTH COOBITHI, HCIOJIBb3YS KJIACCHUECKOE OIpeieTICeHIE BEPOSITHOCTH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupath cocoOsl pemeHus 3amad mpodecCHoHanbHON AeITETPHOCTH MPUMEHHUTEIFHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO IEATEIbHOCTh B IPOeCCHOHAIBHOM cepe, NCIO0Nb30BaTh 3HAHUS 10 MPABOBOM
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1 (PMHAHCOBOM TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CHTYAIIHIX

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

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSTH
3HaHHUA 00 M3MEHEHHH KIuMaTa, IPHUHLHUIIBI OepexIIMBOro MpOU3BOACTBA, F((HEKTUBHO JIEHCTBOBAThH B
Ype3BBIYANHBIX CHTYAITHSIX

OK 09 ITonws3oBarbcst MPOPECCHOHATBHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
A3BIKAX.

1K 2.1 [IpoBOANTH TEXHUYECKYIO HHBEHTAPU3AIHIO O0BEKTOB HEJIBUKHUMOCTH.

3ananme:
1. Jlatumk 3adukcupoBall ciaeAyromue 3Ha4eHUs Temmepatrypsl (tj - TemrepaTtypa, Ni— KOJWYECTBO
U3MepEeHuin)
; 22 21 20 25 18
n; 5 7 8 7 8

Haiigure BepoATHOCTH TOTO, UTO TEMIIEpPATypa HE MpeBbIIIaeT 3HaueHue 22°. B oreere
JECSTUUHYIO IpO0b 3aMUIIUTE YEPE3 3arsTyIo.

2. s npoBepKH TOYHOCTH MPUOOPOB X mpoHymepoBaiu ot 1 1o 10. Haymauy BeiOpan npuoop.
KakoBa BepOSITHOCTB TOTO, UTO 3TO OH UMEET MPOCTOH HOMEP?

3. BeposTHOCTH TOT0, YTO HOBBIW JATYHMK MPOCITYKUT OoJiblie roja, paBHa 0,93. BepostHoCTh TOTO,
YTO OH IPOCTYXKUT OOJIbIe ABYX JeT, paBHa 0,87. HaliuTe BeposITHOCTD TOTO, YTO OH MPOCITYKHUT
MEHBbIIIE JIBYX JIET, HO OOJIbIIIE TO/Ia.

3. DJEeKTpOHHBIA MPUOOP COCTOUT M3 JBYX IIOCJICIOBATEIILHO BKJIIOYCHHBIX OJIOKOB. BeposTHOCTH

1 1 1 .
BBIX0JIa U3 CTPOst 3a 1 Mecsiy paboThI EpBOTO OJI0KA paBHA 3’ BTOPOTO - 7’ a oboux - r Haiigure

BEPOATHOCTb O€3aBapUiHON PabOThI MPUOOPA B TEUECHHE MECSLIA.

Ilopsinok BbINOJHEHHS PadOTHI

1. Ompenenute coObiTe A, BEpOSATHOCTH KOTOPOTO HYHO BBIYMCIHUTD.

2. IlpocuuTaiite ob6mee yrciio(N) BO3MOXKHBIX HCXOI0B.

3. IlpocunTaiitTe 4uCIO NCX0A0B(M), OIATONPUATCTBYIONIMX HACTYIIICHUIO COOBITHUS A.

v . m
4. Wcnonb3yiite GopMyiy 17Isl BBIMUCIIEHHS BEPOSTHOCTH OTPENENEHHOTO cOObITHs. LA} = =,

1. Ha cxnane 10 onMHAaKoOBBIX MO pa3Mepy U Becy JeTallel, U3 KOTOpBIX 6 OIMHKOBAaHHBIX U 4
oObIuHbIX. BeiOupaercst oqHa nerans. KakoBa BEpOSTHOCTH TOTO, YTO M3BJICUEHHAS JI€TAIb OKAXKETCS
OLIMHKOBAHHOM?

Pemenne.

1. CoOGbiTue A-«/3BrneuénHas eTainb OKa3aaach OLIMHKOBAHHOM.

2. =mcmo N=10

3. gucimo m=6

4. Pla) ="===106

2. Bece neranu, otoOpaHHbIe 1)1 IPOBEPKU KadecTBa, MpoHyMepoBaHbl OoT 1 10 30 u momMenieHs! B

samuK. M3Bnekaercs ogHa naerans. KakoBa BEpOSTHOCTh TOTO, YTO YHUCIO Ha B3SITOW JAETAIA OKaXKETCs
KpaTHbIM 57

Pemenue.

1. CoObrTne A-«Ha B3sTO# neTanu 4uciio KpaTHOE S5».

2. =mecmo n=30
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3. gmcimo m=6(umcna 5,10,15,20,25,30)
B

4. P(A)=T=—=102,
11 k[
3. BeposTHOCTB TOTO, YTO HOBBIN AATYHK MPOCITYKUT Ooible roaa, pasHa 0,93. BepostHocTh TOTO, YTO
OH IIPOCITYXHT OoJIblle IBYX JieT, paBHa 0,87. Haliiute BepOsATHOCTB TOTO, YTO OH MPOCITYKUT MEHBLIE

JIBYX JIET, HO OOJIBIIIE TO/IA.
Pemienue:

[TpopaboTaB roj, JaTYNK MOXKET JIMOO CIOMATHCS HAa BTOPOH r'oJl, MO0 0J1aronoIyqHo CIYXHUTh U OCIIe
2 net paboTHI.

[Tyctb P— BeposiTHOCTB TOTO, YTO TATYUK MPOCITYKHII OOJIbILE TOAA;

P;— BEpOATHOCTH TOTO, YTO OH CIIOMAEeTCsl Ha BTOPOH TOJ;

P,— BEpOSITHOCTB TOTO, YTO OH IPOCITY)KHUT OOJIbIIIE IBYX JICT.

OueBugno, P = P; + P,.

Torma P, = P —P, = 0,93 - 0,87 = 0,06

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOJII0ICHUEM
HEOOXOIUMOM TIOCTICIOBATSIIBHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO W aKKypaTHO BBIIIOJIHCHBI BCE
3aIlMCH U BBEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABISACTCS, €CiM pabOTa BBINOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNIbTAThl U BHIBOJBI; B X0O/I€
MIPOBEJEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISET CENATh MPABHIBHBIX BBIBOJIOB.

Tema 5.2 DiieMeHTBI TeOpPHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH

Tema 6.1. OCHOBBI TEOPHH MHOKECTB
IIpakTyeckoe 3ansaTue Ne 57

HpeI[CTaBJ'leHl/Ie JAHHBbIX. 33)18‘11/1 MAaTeMaTH4eCKoil CTATUCTUKHN TEXHOJOTH4eCKOro l'lpO(l)l/[.]'Iﬂ

Heab: CucrematuzupoBaTh 3HaHMS ydauuxcsd no teme. POpMHUpOBaTh HABBIKM HaXOXKJIEHUS
CTaTUCTUYECKUX XAPAKTEPUCTHUK B 3aJa4ax

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 I1nanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO IATEIbHOCTh B IPOeCcCHOHAIbHOM cepe, NCIO0Nb30BaTh 3HAHUS 110 IMPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIUYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 DddexTrBHO B3aUMOJICCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH 1€

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXAlOLIeHl cpeibl, pecypcocOepeKeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHIX
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OK 09 ITonp3oBarbest mpoecCHOHATBHON JJOKYMEHTAIlMe Ha roCcyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.
IIK 2.1 IIpoBOAUTE TEXHUUYECKYIO HHBEHTAPU3ALMIO OOBEKTOB HEJABUKUMOCTH.

MarepunanbHoe ob6ecnieyenue: VHauBuayanbHble 3aaHKs], KOHCIIEKTHI JIEKLIUH.
3ananmue:

1. HOCTpOI/ITB IMOJIMT'OHBI YaCTOT U OTHOCHUTECJIbHBIX YaCTOT I1O paCpEaACICHUIO BBI60pKI/I u3 OTO6paHHbIX
I[CTaJ'ICﬁ JJIs1 ITIPOBEPKH Ka4ECTBA:

2. HOCTpOfIT@ TucTorpaMmbl 4aCTOT U OTHOCHTCIIBHBIX YaCTOT I10 paCIpCACICHUIO BLI60pKI/I us3
OTO6paHHBIX JeTaneu s IIPOBEPKHU KAYCCTBA:

No Uurepsai, Cymma gacror
BapUaHT MHTEPBAa,
HHTCpBaJIa Xi — Xiq N
1
1 3-5 P1
2 5—7 2p2
3 7-9 3p3
2
4 9-11 P,
5 11-13 2p5
6 13-15 3p:
! 15-17 P1t+P2

3. I[J'IH FCHepaHLHOﬁ COBOKYITHOCTH, 3aJlaHHOH pacipeaciCHuCM:
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Haiigute reHepanbHyIO CpeIHION, TEHEPAIbHYIO JUCIIEPCUIO, TEHEPAIIBHOE CTaHJAPTHOE OTKJIOHEHUE,
MOJly, MEIMAHY U pa3Max.

4. U3 reHepanabHOM COBOKYITHOCTH C/ieJIaHa BbIOOpPKa, 3a/1aHHasi pacipeiesiCHUEM:

xi‘2‘4‘6‘8‘10‘12‘14

2

N, p1 ‘ p: ‘ P ‘ 2ps ‘pz+ps

P2 ‘ 2p;

Haiit BBIOOpOYHYIO CpeIHIOI BEIOOPOYHBIE AUCIICPCUIO M CTAaHIAPTHOE OTKIIOHEeHHe. OOpaTute
BHUMaHHE: P1 = uyuciy OykB B Bamem umenu; p;= uuciy OykB B Bameii pamunuu; p3 = uucity OykB B
umeHu Baiero orma.

KpaTKue TECOPETHYECCKHUE CBCACHHUS B IIOJIHOM 00BEME UMEIOTCS B JICKIIMH.
HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbI:

1 IIpounTaB ycioBue IpeAIOKEHHON 3aa4H , 110 KOHCIIEKTY JICKIIMU HAUUTE COOTBETCTBYIOIINE
bopmyIbI.

2.IlpuMeHuTE JEKUMOHHBIA TEOPETUYECKUI MaTepuasl sl peLICHUs] KaKIOW 3aJlauH.

3 B citydae HEOOXOJMMOCTH TPEJCTaBUTh FTEOMETPUICCKYIO HHTEPIPETALUIO YUCIOBBIX XapaKTEPUCTHK.
BBIOOPKH.

1. 3apaHo pacnpeseneHue 4acToT BEIOOPKU M3 OTOOpAHHBIX JeTanel Uisl MPOBEPKH KauecTBa!

CoctaBuTh pacnpeieieHne OTHOCUTENbHBIX YacToT.
Omnpenenum cHavana 00beM BBIOOPKHU:

n=3+10+7+5 =25,
. n;
Haiinem oTHOCUTENBHBIE YACTOTHI IO opMysne W, = —:
n

w1=2—35=0,12; w, =£=0,40;w3=%=0,28;w4=%=0,20.

CrnenmoBarensHO,

xi‘2‘6‘12‘15
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Wi ’ 0,12 ‘ 0,40 ‘ 0,28 ’ 0,20
KonTposs: 0,12+0,40+0,28+0,20=1.
2.. Ilo pe3ynpTaram npumepa 1 TOCTPOUTH MOJUTOHBI YaCTOT U OTHOCUTEIILHBIX YacTOT.

Pemenre. OT0oOpa3suB Ha IIIOCKOCTH TOYKH ¢ KoopauHaTamu (X;,N;) U COEIMHMB UX OTPE3KaMH,
MOJIYYUM TOJIUTOH YaCTOT:

N

10 2

2 6 12 15 Xi

AHAJIOTUYHO MOCTPOUM IOJIUTOH 10 TOUKaM (X;,W,):

Wi
0,40 »
0,28
0,20
0,12
2 6 12 15 Xi

3.ITocTpoiiTe TUCTOrpaMMY TIO CIIEAYIOLIEMY CTATUCTUIECKOMY pacpee/iCHUIO:

WNHuTepBan CymMma gacTot
Ne mnTepBana JUIMHOU BapHUAHT
h=5 N;
1 5-10 4
2 10-15 6
3 15-20 16
4 20-25 36
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5 25-30 24

6 30-35 10

7 35-40 4

Pemenwue. [Ipexnae Bcero, onpenenum 00beM BEIOOPKH:

n=4+6+16 +36 + 24 + 10 + 4 = 100,

I1o u3BeCTHEIM CyMMaM 4YaCTOT BapUaHT paCCUUTACM IINIOTHOCTb YaCTOThI 10 MHTCPBAJIaM:

No II;moTHOCTE YacTOTHI No II;moTHOCTE YacTOTHI
WHTEpBaja % WHTEpBaja %
1 0,2 ) 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um nony4eHHbI pe3ynbrar:

>3

= N W A 0o N
T
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4, HaﬁHHTC CTaTUCTHYCCKHUEC OLICHKU reHepanLHoﬁ COBOKYIIHOCTH, 3aHaHHOfI CICAYIOIUM
BapuallMOHHBIM PAOOM:

BapuaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

qacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenum 00beM COBOKYITHOCTH:
N.=8+9+10+3=30.

Haiinem renepaibHy10 CpeIHIOKO:

g _82+9:4410-5+43.6 _,
r 30

Jrist BEIYUCIICHHS TeHEPaTbHON IUCTICPCHH UCTIONB3YeM GOPMYITY b _x? _(x, |- Openenum cpeaHioro
KBaJIpaTOB:

7 8-2°+9-47+10-5% +3-67

X2 =178"
30

Taxum obpaszoMm, p, =178-4% =18-
['enepanbHOE CTaHIAPTHOE OTKIOHEHHE: & = /D, =./18 =134.
OOBIYHO TTOMYYEHHBIX PE3YIbTATOB JOCTATOYHO JJIA MPAKTUUYECKHX 3a7a4. OHAKO MOXKHO TIOTYYHUTh

AOIOJHHUTECIBHBIC XapPaKTCPUCTUKHU JIA 0oJiee TOHKOM OLCHKHU FCHepaﬂBHOﬁ COBOKYITHOCTH. HpI/IBeIleM
ux:

Moga Mo : HanOOJIbIIAs YacTOTa

Mo =10-

MennaHa Me: BapI/IaI_II/IOHHHﬁ pAax ACITUTCA IIOIIOJIaM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xmax = 6:Xpin =21
MO3TOMY
R=6-2=4.
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5. U3 renepanbHOI COBOKYITHOCTH M3BJICUCHA BHIOOpKA

HaiinuTe craTucTnyeckue XapakTepuCTUKU BBIOOPKHU.
Pemenune. Onpenenum 00beM BHIOOPKU:

n =92 +94 +103 +105 +106 = 500 .
Bri6opounast cpeassis:

Lo = 92.1+94-2+103-3+105-4+106 -5 _182.
B 500

OHpe,Z[eJ'II/IM CPCIAHIOKO KBAApPAaTOB:

~7 92.1°+94.22 4103 -3% +105 - 4* +106 -5°
Xs = 500

=11,45-

Bri6opounas aucnepcus:
2 v 2
Dy = X2 —(X, J =1145-182% =8]14.

BLI6OpOLIHOC CTAaHAAPTHOC OTKJIIOHCHUC!

oy =+/814 =285,

®opma npeacTraBiaeHus pe3yJbTaTa: BbINOJIHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

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

Ouenka '"ya0oBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YIbTATHI U BHIBOJIBI; B XOJI€
MIPOBEICHUS pabOThI ObUIH AOMYILEHBI OIIUOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO HMITU
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.
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Tema 6.1. OCHOBBI TEOPUM MHOKECTB

IpakTnyeckoe 3ansiTue Ne 58
Cnoco0bl 3a1anust MHOKecTB. Onepanun Ha/l MHOKECTBAMHU

Hean: CucremarusupoBaTh 3HaHUS Yydamuxcs 1o Teme. DoOpMUPOBATH HABBIKM BBITOJHEHUS
oreparuii HaJ MHOXKECTBaMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npodecCHOHaIbHON AeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

3ananmue:

1.Jlaapr MHOKECTBA
A={m,n, k},
B={m,n, ki, p},
C={mnk.l}.

Boinonuuts cnenyromme nericteus ANBUC.

2.JlaHBI MHOYKECTBA!

A=1{b,c.d,e}.
B={d.el}.
C=1b.d,el}.
D ={c.1j,
E=1b, c}.
BeimonauTs crnenyronme neucreusC /AU B
3. IlycTb Ha pucyHke n300pa’keHbl MHOXKECTBA 4.B n &

KaKOMy MHOXCECTBY COOTBECTCTBYCT 3alITPUXOBAHHAA 001acTh?

A={a;b}, B={1:3;5}

4. Haiftu npsimoe Mmpou3Be/ieHue MHOXKECTB

IMopsiiok BbINOJIHEHHS] PA0OTHI
1. [Tony4uTs y mpenoaBaTelis 3aIaHus A1 CAMOCTOSTENIbHON paOoTHI.
2. Pemith 3ajaHUS B TETpaIu
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1.JlaHBI MHOXKECTBA:

A={m,n,k, p},
B=1ik.p.I},
C={m.nk,p,l},
D=1k, p},

E = {m. n}.

Boimnonnuts cnenyromue neiicteus ANBUC.

2. Jlansl muoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu muoxecTtBO B\A .

PaznocTthio MHOMXeCTB B u A Ha3zbIiBaeTcsi MHOXECTBO C, KOTOPOE COCTOMT M3 BCEX JJIEMEHTOB
MHOKECTBA B, He TPUHAICHKAIINX MHOXKECTBY A . DjeMeHThl & U D mpuHamiexar MHOXKECTBY B, HO He
MIPUHAIIEKAT MHOKECTBY A.

Torna B\A ={g, k}.
A.B_ (.

3. HYCTB Ha PUCYHKC I/I306pa)I(eHBI MHOXXCCTBA n

Kakxomy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 00J1acTh?

C

Kamﬂa;[ TOYKa SaIHTpHXOBaHHOﬁ obOacTu MNPUHAAJICIKUT MHOXKCCTBY , HO HC MNMPUHAAJICIKHUT
MHOXKCECTBY "4' , 3HAYUT, IO OMNPCACIICHUIO PAa3HOCTU ABYX MHOXKCCTB 3alITPHUXOBAHHAA 00J1acTh €CTh

MHOECTBO, paBHOE Cch4 .
1. Jano wmuoxectBo A = {3, 12, 18, 10}. N3 MHOXecTBa yMNOPSIJOYCHHBIX Map JEeKapTOBa

p .

IIPOU3BEICHNUS AxA , BHIOPAHO MOJAMHOXECTBO

Iapa (x»ep , ©€CIM 4YuCIaXHMYTNpH JEJICHHMM HAa S5 JalOT paBHbIE  OCTaTKH.
YeMy paBHO KOJIMUECTBO Map, MPUHALIECKAMNX OTHOLLIEHHUIO ?
Hatigem ocTtaTku OT JeleHus dJIIEMEHTOB MHOKECTBa AHa 5.
3=0-5+3 ocrarok pasen 3.
12=2-5+2 ocrarok paBeH 2.
18=3-5+3 ocrarok pasen 3.
10=2-5+0_ ocrarox pasen 0.

OnuHakoBBIE OCTATKHU MIPH JIEJICHUHW Ha 5 marot yucna 3 u 18.
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3HAYMT, 3JaHHOMY OTHOIIEHHUIO MpuHaiexar mapsl (3; 18) u (18; 3).

Ho mapsr (3; 3) u (18; 18) Takke mpuHaaie)KaT OTHOIICHUIO P , Tak kak yucna 3 u 3; 18 u 18 mpu
JeICHUd Ha 5 [alT OJuWHAKOBble ocTaTku. KoiamdecTBO Bcex Map, MPHHAJISKANIMX JTaHHOMY
OTHOIIEHUIO, PABHO 4.

@®opma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHHE

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOIMMOM IOCIIeI0BAaTeILHOCTH JICUCTBHI; B OTBETE NPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopoino'" BBICTABISACTCSA, €CIU BBINIOJHEHBI TPEeOOBaHUS K OILECHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeJICHUS pabOThI ObUIN JOMYILEHBI OIIMOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIIM PA0OTa BBHIMOIHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISET CACNIATh MPABHIBHBIX BHIBOJIOB.
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