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1 BBEJAEHUE

BaxHyro yacTh Te€OpeTH4ecKoi M NnpoeCcCHOHATBHONW MPAKTHUECKOW MOATOTOBKM OOYYaroIuXcs
COCTABIISIIOT MPAKTUYECKUE 3aHITHUS.

CoctaB M coaepkaHue NPAKTUYECKMX 3aHATUH HampaBiieHbl Ha peanusanuio denepanbHOro
rOCY/IapCTBEHHOT0 00pa30BaTEIbHOrO CTaHIapTa CPETHEr0 00LIero 0Opa3oBaHUs ¢ Y4E€TOM HOIy4aeMoil
CIELUAIbHOCTH.

Benymieidi  qumakTU4ecKOM — IeNbI0  MPAKTUYECKMX — 3aHATHA  sBiseTcs  (opMmupoBaHue
po(eCCUOHATBHBIX NMPAKTUYECKUX YMEHHUH (YMEHMH BBIOJHATH OINpelesIeHHbIE JeHCTBUS, Olepaluy,
HEOOXO/AMMBIE B TIOCIEAYIOUEM B MPO(ECCHOHATBLHONW NEATENBbHOCTH) MM Y4eOHBIX NPAKTUYECKUX
yMeHuM (yMeHM#l pemate 3ajaud [0 MaTeMaTHKe), HEOOXOJUMBIX B IHOCIeyroued ydeOHOU
JESTeTbHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMoil yueOHOM aucuuIuinHbl «MareMaTHkay MperycMOTPEHO
MPOBE/ICHUE MPAKTHUECKUX 3aHATHH.

BeinmonHenue mnpakTHyeckuX paboT oOecreyuBaeT OCTHKEHHE OOYYaroIUMHCS CIETYIOLINX
pe3yJIbTATOB:

IIP61. BnageHue MeToJaMHM  JOKa3aTeNIbCTB, QJITOPUTMaMHM  pPELICHHs 3ajJad; YMEHHE
(bopMynHpOBaTE OMNpENeNeHHs, aKCHOMBI W TEOPEMBI, MPHUMEHATh WX, MPOBOIUTH JOKa3aTEIbHbIC
paccyXIeHUs B XO/I€ PELICHUs 3a/ay;

[1P62. ymeHue onepupoBaTh MOHITUSMHU: CTEIEHb YHCIA, JIOTapu(M YMCIa; yMEHHE BBIIOIHATH
BBIUUCIICHUE 3HAUYECHUI U NpeoOpa30BaHus BbIPaKEHUI CO CTENEHsAMH U jJorapudmamu, npeoOpa3oBaHuUs
JTPpOOHO-pallMOHATIFHBIX BBEIPAKECHUI;

I1P63. ymeHue onepupoBaTh MOHATUSMHU: palMOHAJBHBIC, HPPALMOHAIbHbIE, I10KA3aTENIbHBIE,
CTETIeHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABCHCTBA, MX CHCTEMBI;

[1P64. ymeHue omnepupoBaTh HOHATHUAMM: (QYHKLUS, HeNpepblBHAs (QyHKIMs, NPOU3BOAHASI,
nepBooOpasHas, ONpeaesIeHHBI HHTErpall; yMEHUE HAaXOJUTh MPOW3BOIHBIC DJIEMEHTAPHBIX (YHKIIWH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUalbl; UCCIEI0BATh B MPOCTEHINX CilydasX (PyHKIMM HA MOHOTOHHOCTb,
HaXO/JWTh HAWOONbIIME W HAUMEHBIINE 3HAYeHHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
MCIOJIb30BAaHUEM allapara MaTeMaTHUYeCKOro aHajau3a; NPUMEHSTh NMPOU3BOAHYIO IPU PEIICHUM 3a/1ad
Ha JIBIKCHHE; PenlaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 3a/1a4i HAa HAWOOJBIINE W HAUMEHbBIINE 3HAYCHHUS,
Ha HaXxOXJIeHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[1P65. ymeHme omepHpoBaTh MOHATHUSMH: pallOHATbHAS (QYHKIUS, TOKa3aTelbHas (QYHKIUS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QPyHKIMH, 0OpaTHbIe (QYHKIUH;
YMEHHE CTPOUTH Ipad)MKy M3yYEHHBIX (YHKIWH, WCIOJIB30BATh TPAPHUKH MPHU MU3YYSCHHH TPOIECCOB U
3aBUCUMOCTEH, MpU pelIeHUuM 3aJad M3 JIPYruxX y4eOHbIX NPEAMETOB W 33/ad U3 pealbHON KHU3HU,
BBIpaXaTh (OPMYIIaAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

I1P66. ymeHue pemaTh TEKCTOBBbIE 3aJjaud Pa3HBIX TUIOB (B TOM YHUCII€ Ha MPOLEHTHI, AOIU U
9YacTH, Ha JIBIKEHHE, pa0dOTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33/Ja4d W3 00JACTH YIpaBIICHHUS
JMYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIATh BhIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U X CUCTEMBbI
0 YCJIOBHIO 33]1auM, UCCIIEIOBATH TMOTYYeHHOE PEIICHNE U OI[CHUBATH TPaBIOTIO00HOCTh PE3yIbTATOB,

[TP67. ymeHue omepupoBaTh MOHATHIAMU: CpelHEe apu]MeTHueckoe, MeluaHa, HauOoibliee U
HaMMEHBIIIEe 3HAYCHHS, pa3Max, AHUCIEPCHs, CTaHJApTHOE OTKIIOHEHHWE YHCIOBOTO HabOpa, yMeHHe
U3BJIIEKATh, MHTEPIIPETUPOBATh MH(POPMAIINIO, IPEJCTABICHHYIO B Ta0IUIaX, HA AUarpamMMmax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pEAbHBIX MPOIIECCOB W SBICHHIA;, MPEACTaBISATh HH()OPMAIMIO C MTOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIe0BaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOIOB U 3JICKTPOHHBIX CPEJICTB;

I1P68. ymeHue onepupoBaTh MOHATUAMU: CIYYalHBIH ONBIT U CIy4allHOE COOBITHE, BEPOSATHOCTh
CITy4aifHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C HCIOIB30BAHUEM TpapUUECKHX METOOB;
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IPUMEHATH (HOPMYIIBI CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U (OPMYIIBI IPU
pelIeHUM 3a/1a4; OLIEHUBATh BEPOSTHOCTU pEAJbHBIX COOBITHH; 3HAKOMCTBO €O CllydailHBIMHU
BEIMYMHAMHU; YMEHHE MPUBOJIUTH MPHUMEPHl IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B NPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSAX;

[1P69. ymenue onepupoBaTh MOHATHAMHU: TOUYKA, MPSIMasi, INIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
YTOJI, CKpEeIMBAKOUIMECs NPSMBIE, TapAJIJICIBHOCTD U NEPIIEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH, yToJ
MEXy IPSIMBIMH, YIOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PaCCTOSIHUE OT TOUKU
JI0 IJIOCKOCTH, PACCTOSHUE MEXIY NPSAMBIMH, PACCTOSHUE MEXAY INUIOCKOCTAMM; YMEHHUE HMCIIOIb30BaTh
IpU pelIeHUH 3a/Ja4 H3y4YeHHbIe (DAKTbI M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OLEHHBATH pa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUpa;

[1P610. ymenHue omnepupoBaTh TNOHSATHSAMU: MHOTOTPAaHHHK, CEYEHHE MHOTOIpaHHHKA, KyO,
napajiesienune1, npusMa, nupamMmuaa, Gurypa u moBepXHOCTh BpaLlleHUs, LMIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHss (UTYphl BpAILCHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOTO
napajuieJienunes1a, NupamMuabl, IpU3Mbl, LIAINHIPA, KOHYCA, 1apa; yMEHUE N300pakaTb MHOIMOTPAHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbBIE
MHOT'OTpPaHHUKU;

[1P611. ymenue omepupoBaTh MOHATHUSMH: IBIKEHHE B IPOCTPAHCTBE, MOAOOHBIE (UTYpPHI B
IIPOCTPAHCTBE; MCIIOJb30BaTh OTHOLICHUE IUIOIMIAJe MOBEPXHOCTEH M 00BbEMOB MOJOOHBIX (UIYp NpH
pellIeHnH 3a/1a4;

I1P612. ymeHue BBIYMCIATh T€OMETPUUECKUE BEIMYMHBI (AJIUHA, YTOJl, IJIOLab, 00BbEM, IUIOMAb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METO/BI;

I1P613. ymeHue omnepupoBaTh MOHATHSAMHU: NPSMOYroJibHAs CUCTEMa KOOPAMHAT, KOOPIMHATHI
TOYKH, BEKTOp, KOOPAMHATHl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpA HA YHMCIIO; HAXOIUTh C MOMOIIBIO M3YyYEHHBIX (OPMYNI KOOPIUHATHI
CepeIHbI OTPE3Ka, PaCCTOSHUE MEKIY JBYMsSI TOUKAMU;

[1P614. ymenue BbIOMpaTh MOIXOAALINM M3YyYEHHBIH METOA AJS pelleHMs 3aJayM, paclo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJEIM B HPUPOJIHBIX M OOIIECTBEHHBIX SIBICHHSX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

[IPyl. ymeHue onepupoBaTh MOHATHIMU: ONPEIEICHNUE, aKCUOMA, TEOPEMA, CIEACTBHUE, CBOMCTBO,
MIPU3HAK, JI0KA3aTeJIbCTBO, PAaBHOCWIbHbIE (POPMYIMPOBKH; yMeHHE (OpMYyIHpoBaTh OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NPHUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeIbHbIE PacCyKIE€HUS NMPH PEIIeHNHU 3aj]a4, OlIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIECHUM;

[IPy2. ymeHue omnepupoBaTh MOHITUSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpalu HaJ
MHO’KECTBAMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Uil ONHCAaHUS pEeaJbHbBIX
IIPOLIECCOB U SBJIEHUH U MPH PELICHUH 3a]1a4, B TOM YHUCIIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

[TPy3. ymeHue onepupoBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMHCHIBATh Tpadbl pa3IU4HBIMU CIOCOOAaMU; HCIOJB30BaTh Ipadbl MpU PELICHUH
3ajauy;

[1Py4. ymeHue cBOOOJHO OMEpUPOBATH MOHATUSIMU: COUYETaHUE, MIEPECTAaHOBKA, YHUCIO COUETaHUH,
YHCII0 ePeCTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKIECHUS JUIs
pelieHus 3aaay;

[IPy5. yMeHue onepupoBaTh MOHATUAMU: HATypaJbHOE YUCIIO, IIEJI0€ YUCIIO, OCTATOK MO MOIYJIO,
paloHaIbHOE YHUCIIO, HPpAIMOHATIBHOE YHCIIO, MHOXECTBA HATYpPAJIbHBIX, LEJIbIX, PalMOHAIBHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIONB30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOLIMIA 1eIUTeNb U



HaMMEHblIee o0Iee KpaTHOE, arOpUTM EBKIMAA NpU peleHuH 3ajad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIMOHHBIMHU CHCTEMaMU CUUCIICHHUS,

[1Py6. ymeHnue cBOOOJHO OMEPUPOBATHh MOHATHSIMU: CTENEHb C IEJBIM IO0Ka3aTelleM, KOPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PAalUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, JorapudM Juciia, CHHYC, KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[IPy7. ymeHue omnepupoBaTh MOHATUAMHU: TOXKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUIN M HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUM, HEPABEHCTB
U CHCTEM, palMOHalbHbIE, WPPALUOHAIbHbIE, IIOKa3aTelbHbIE, CTENEHHbIE, JorapuMuIecKue,
TPUTOHOMETPUUECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3IIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHS MAaTEMaTHYECKUX 3aJad U 3aJad U3
pa3nuyHbIX 001acTel HAyKU U pealbHOM KU3HH;

[1Py8. ymeHue cBOOOAHO ONEPHPOBATH MOHATUSAMHU: Tpaduk GyHKIMH, oOpaTHas (yHKIHS,
KOMIO3ULMs (DyHKUMM, JuHEeHHas (QyHKUUs, KBagpaTUuHas (yHKIUsS, CTeleHHas (QYyHKIMs C LEJbIM
mokaszarejieM, TpPUTOHOMETpu4eckne  (yHKIHMH, OOpaTHbIe  TPUTOHOMETpUYECKHe  (YHKIIHH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUM,; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBINTOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMNA [UIST WU3ydCHHS
IIPOLIECCOB M 3aBUCUMOCTEH MpH PELICHNH 3aJau U3 IPYTUX y4eOHbIX NPEIMETOB U U3 peallbHOW JKU3HU;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIMU, OTPAHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb (DYHKLIHUH,
SKCTpeMyM (yHKIMH, HauOosbllee W HaWMEHbIIEe 3HAYCHUs (DYHKIMM HAa TNPOMEXKYTKE, yMEHHUE
IIPOBOJIUTH MCCIIEJOBaHUE (DYHKLMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuku yHKIMHA 1 pereHust
YpaBHEHUI, HEPABEHCTB U 3ajlay C IapaMeTpaMu; U300paxkaTb Ha KOOPJUHATHOM IJIOCKOCTU MHOXKECTBA
pElLIeHNI ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

[1Py9. ymenue CBOOOJHO OMNEPUPOBATH MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apudMeTHdecKas
porpeccusi, reoMeTpuyeckas Mporpeccusi, OecKOHEYHO yObIBarollash IeOMETpUYecKas MpOrpeccHs;
YMEHHE 3a/1aBaTh MOCIIE0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMYII;

[1Py10. ymeHue omepupoBaTh MOHATUSAMH: HENPEPHIBHOCTh (DYHKIUH, aCUMMTOTHI TIpaduka
GyHKIMM, TepBas W BTOpas MNPOU3BOAHAS (YHKIUH, TIEOMETPUUECKUH M (PU3UUYECKHH CMBICIT
IIPOU3BO/IHOM, TepBOOOpa3Has, ONpENEeNeHHBbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GYHKIIMM; YMEHHUE BBIYUCIIATH POU3BOIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO ¥ KOMIIO3UIIMU (PYHKIIUH,
HaXO/JUTh ypaBHEHHE KacaTelbHOH K rpaduky (QyHKIMH;, YMEHHME HCIOJIb30BATh MPOU3BOJIHYIO JUIS
uccienoBaHusl (PyHKUMH, I HAaXOKICHHWS HAWIYYIIEero peuIeHUs B MPHUKJIAJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a]lauax, JUls ONpe/IeleHUs] CKOPOCTH M YCKOPEHUsT; HaXOIUTh
wiomaad u o0beMbl (QUIYp C TOMOUIbIO MHTErpajga; MPUBOJIUTH IMPUMEPHl MaTEMaTHYECKOIo
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU ((epeHIInanbHbIX YPaBHEHUH;

[IPyll. ymenue omnepupoBaTh MHOHATHAMHU: KOMIUIEKCHOE YHCIJIO, COIPSIKEHHBIE KOMIUIEKCHBIE
qucia, MOYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa, popMa 3alicy KOMITJIEKCHBIX YHcen (TeoMeTpruecKasi,
TPUTOHOMETpHYECKass U anredpanyeckas); yMeTb MPOU3BOAUTH apuUPMeTHUecKue JeHCTBHUS C
KOMIUIEKCHBIMU YK CJIAMU; IPUBOJAUTH IPUMEPHI UCIIOIb30BAaHUS KOMIUIEKCHBIX YHCEI;

[1Pyl2. ymeHue cBOOOJHO oOmNepUpOBaTh MOHATUSIMH: CcpelHee apudmernyeckoe, MeaAHaHA,
HauOoJplllee M HauMEHbIlIee 3HAYEHUs, pa3Max, JAUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE JUI OMHMCAHUS
YHCJIOBBIX JIaHHBIX; YMEHHE HCCIEA0BaTh CTAaTHCTUYECKHE [aHHbIE, B TOM 4YHCIE C MPUMEHEHHEM
rpadMUecKuX METOJOB U JIEKTPOHHBIX CPEICTB; rpa)uuecku MCCIe0BaTh COBMECTHBIE HAOIIOACHUS C
MOMOUIBIO AUArpaMM pacCEeUBaHUs U JIMHEHHON PErPECCHH;

[1Py13. ymeHue HaxOAMTh BEpPOATHOCTH COOBITUH C HCHOJB30BAHHEM TIpadUUecKUX METOJIOB;
MPUMEHSTh JUIsl pelleHus 3a1a4 (opMyIbl CIIOKEHUS U YMHOXXEHMsSI BEpOSITHOCTEH, (popmyiy HoHOM
BeposATHOCTH, (opmyny bepHymnu, xoMOuHaTOpHBIE (akThl U (OPMYJbI; OLIEHHUBATh BEPOSATHOCTH
peabHbIX COOBITHH; yMEHHE OIEepUpOBaTh TMOHATUSAMU: CIy4yailHas BeJIMYMHA, paclpeneeHue
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BEPOSITHOCTEM, MaTEMaTU4YECKOE OXHUAAHUE, IUCIEPCHS U CTAaHJAPTHOE OTKIOHEHUE CIy4alHOH
BEIMYMHBI, (QYHKIMM DPACHpENeNeHHs] U IUIOTHOCTH PAaBHOMEPHOIO, MOKAa3aTEIbHOIO M HOPMAJILHOTO
pacupeneseHnid; yMEHUE MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX DPAaCIpENEICHUN Il PELICHHs 3a/1ad;
3HaKOMCTBO C IOHSTHMSMHU: 3aKOH OOJIBLIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHMUN; yMeHUe
MPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUSAX;

[1Py14. ymenue cBOOOJHO ONEpUPOBATH MOHATUAMU: TOYKA, MpsMasi, IVIOCKOCTb, POCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YrOJl, ABYIPAHHBIM YIOJI, TPEXTPAHHBIN YIroJl, IEPECEKAIOINECs, IIapajlIeIbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYISIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMONM U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PELICHUH 33/1a4 U3y4YeHHbIe (PAKThl U TEOPEMBl IUIAHUMETPUHU; YMEHHUE OLIEHUBATb
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'paHHMKA, IPAaBUIbHBIM MHOIOIpAaHHMK, IpU3Ma, NUpaMuja, GUrypa U NOBEPXHOCTb BpAIlCHMS,
WINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCA U LIWIMHPA, TapajUIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, HUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAILCHUS, UX CEYCHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YdaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M
IIPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONpPOBEprarb MX; YMEHHE IPOBOAUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM TPH3HAKAM, BBIMOIHATE HEOOXOAWMBIC JOIMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Pyl15. ymeHnue cBOOOJHO OnEepUpOBaTh NOHATUAMU: IIOWAAL GUTYpPbI, 00BEM (UTYpBI, BETUUYHUHA
yria, pacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXIY INPAMBIMH, PACCTOSHHE MEXKIY
TUTOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAh MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, NTUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/UTh OTHOIICHHE 00bEMOB MOIOOHBIX QUTYP;

[IPy16. ymeHue cBOOOAHO ONEPUPOBATh MOHATHSAMM: JBI)KEHUE, MapayIesIbHBIA IepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Moao0us, moo0HbIe GUTYpHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPHI, B TOM YHCIE B IPUPOAE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNH 33/1a4 U3 JIPYTUX YUeOHBIX IPEAMETOB U U3 PEalbHOM KU3HM;

[1Py17. ymeHnue cBOOOJHO ONEpUpPOBATh MOHATUAMU: NPAMOYTOJIbHAsI CUCTEMa KOOPAUHAT, BEKTOP,
KOOpJAMHAThl TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOpPOB, INPOM3BEIACHHE BEKTOpa Ha YMHCIIO,
pas3yioKeHue BEKTOpa Mo 0a3ucy, CKaIsIPHOE IMPOU3BEICHUE, BEKTOPHOE IPOM3BEAECHUE, Yrod MEXIy
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIA METOJ ISl PELIEHUS T€OMETPUUYECKUX
3aa4 M 3a/a4 JApPYrux Yy4eOHbIX IPEIMETOB; ONEpPUPOBaTh MOHATHSAMM: MaTpuua 2 x 2 u 3 x 3,
OIIPEAEIIUTENb MAaTPUILIbI, TEOMETPUUECKUM CMBICIT ONPEACIUTENS;

[1Pyl18. ymeHue MonenupoBaTh pealibHble CUTyalldd Ha S3bIKE MaTeMaTUKH;, COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 33Jla4M, MCCIEAO0BATH MOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHHWEM armapara ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIIBI0 T€OMETPUUECKUX MTOHATUI U BEJIMYNH, PEIIATh CBA3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTEMaTHYECKOIO aHajlnu3a, B TOM YHUCIE
COLMAJIBHO-9KOHOMHUYECKOTO U (PU3MUECKOr0 XapaKTepa;

[1Py19. ymeHnue BbIOMpATh MOIXOAAIINI METOMA Ul peIleHHUs 3a7ayd; NOHUMaHHWE 3HAYMMOCTHU
MaTEeMaTHK{ B W3YYEHHM MPHUPOJIHBIX M OOILECTBEHHBIX MPOILIECCOB U SIBJICHHI; YyMEHHE PAcliO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHME MPUBOAMTH IPUMEPBl MATEMaTUYECKHX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTHYECKOW HAYKH;

MP1. camocrosTenbHO (GOPMYIHPOBAaTh M aAKTyaIM3UpOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



MP2. ycTaHaBiIMBaTh CyHIECTBEHHBIN NMPU3HAK MM OCHOBAHMS Uil CPAaBHEHMS, KIacCU(PUKAIIIHA U
0000IIICHHS;

MP3. onpenensth Leiau AesTENbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTUKEHMUS,

MP4. BBISBIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MP7. BnaneTp HaBbIKAMHU Y4€OHO-HCCIIEOBATEIbCKONM W IMPOEKTHOM JESTEIbHOCTH, HaBbIKAMU
paspenieHus npooiem;

MPS. ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTHYECKUX
3aJ1a4, IPUMEHEHHIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

MP9. oBnaseHue BHUJIAMHU JAEATEIBLHOCTU IO IMOJYYEHMIO HOBOI'O 3HAHHUSA, €r0 HHTEpPIIpETalUH,
IpeoOpa3oBaHUIO U IMPUMEHEHHWIO B PA3JIUYHBIX Y4YEOHBIX CUTyallMsX, B TOM 4YMCJIE MPU CO3JIaHUU
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

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

MP11. craButh U GopmyaupoBaTh COOCTBEHHBIC 3aa4ll B 0Opa30BATCIIBHOW NEATEILHOCTH H
KU3HEHHBIX CUTYalUsIX;

MP12. BBIABISATh IPUYMHHO-CIICACTBEHHbBIE CBA3H U aKTYaJIM3UPOBATh 3a]ady, BbIIBUraTh TUIIOTE3Y
€€ pelIeHUs, HaXOAUTh apryMEHThI JJIsl JI0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUHU PELLEHUS;

MP13. ananu3upoBaTh MOJYYEHHBIE B XOJI€ PELICHUS 3a/la4il Pe3yNbTaTbhl, KPUTUYECKH OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP14. naBath OLIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

MP15. pa3pabareiBaTh MIaH peLieHHus NpoOIeMbl C YY€TOM aHajIM3a UMEIOIIHUXCS MaTepHalbHbIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16. ocymiecTBiATh IieJ€HANpaBIeHHbI MOUCK IMEpeHoca CPeACTB U CHOCOO0OB JeicTBUS B
poecCHOHABHYIO CPEey;

MP17. ymeTp mepeHOCUTh 3HaHUS B IIO3HABAaTEIbHYIO M  IPAKTUYECKYl0  00jacTu
KHU3HEICSATEIbHOCTH;

MP18. ymMeTs HHTErpUpOBaTh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

MP20. cTaBuTh npobIeMbl U 337a4H, T0NYCKAIOIINE aTbTEPHATUBHBIEC PEILICHUS;

MP21. BnasieTh HaBbIKAMH MOJTy4eHHsI UH(OPMALMK U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATH3alUI0 U UHTEPIPEeTalni0 HHOPMAIlUU Pa3INYHbIX BUAOB U
¢bopM npencTaBieHMs;

MP22. co3naBaTh TEKCThl B pazIMYHbIX (popMaTax C y4eTOM Ha3Hau€HUs MH(pOpMalMM U LeJIeBOU
ayJAMTOPUH, BEIOKpast ONTUMANIbHYIO (hOpMY Mpe/ICTaBIEHUs U BU3YyaIU3aliH;

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

MP26. ocymiecTBiIsAT, KOMMYHUKAIIMK BO BceX chepax KU3HU;

MP27. pacrio3HaBaTh HeBepOaIbHBIE CpPEJICTBA OOLIEHUS, TOHUMATh 3HAUEHUE COLIMAIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYalNi U cMATYaTh KOHQIUKTHI;

MP28. BnasieTh pa3IMyHBIMHU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBHUS;

MP29. apryMeHTHPOBaHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(QINKTHBIE CUTYalUU;

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

MP31. noHMMaTh U HCTIONH30BATh MPEUMYIIIECTBA KOMaHHOW U MHAUBHUIYaJIbHOM paboTHI;

MP33. npuHUMaTh LENH COBMECTHON AESATEIbHOCTH, OPIraHU30BbIBATh M KOOPAUHUPOBATH JNEHCTBUS
10 €€ JOCTHKEHMIO: COCTaBJIAThH IUIAH JAEHCTBUM, PaCHpeNeNsiTh POJIM C YYETOM MHEHUN YYaCTHUKOB
00CyXJ1aTh pe3yabTaTbl COBMECTHOU PalbOTHI;

MP34. oneHuBaTh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHMKA KOMAaHJbI B OOIIUH pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;



MP38. caMOCTOSITEIPHO OCYILECTBIATh IO3HABATEIBHYIO JEATENBHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (opMyIHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHON JEATENBHOCTH U KU3HEHHBIX
CUTYalLUsIX;

MP39. caMOCTOATENBHO COCTaBJATH IUJIAH PELIECHUS MPOOJIEMbl C yYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOUYTECHUH;

MP40. naBaTth OIIEHKY HOBBIM CUTYaIlUsM;

MP41. pacuupsth paMKi y4eOHOTO TIpeIMeTa Ha OCHOBE JTMYHBIX MPEIIOYTECHUMH;

MP42. nenath 0CO3HaHHBIN BHIOOP, APTYMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

MP43. orieHnBaTh MPHOOPETEHHBIH OIIBIT;

MP44. crnocoOcTBOBaTh (HOPMHUPOBAHUIO U HPOSBICHUIO IIUPOKOH SPYIUIMH B Pa3HBIX 00JACTIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIA YPOBEHB;

MP45. naBath OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YyJIbTATOB LIEISAM;

MP46. BiameTs HaBBIKAMH MO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHWS COBEPIIAEMBIX JCUCTBUH U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMI;

MP47. ucnonbs3oBaTh mprueMbl pedIeKCHH ISl OEHKU CUTYaAIluH, BBIOOpa BEPHOTO PEIICHHUS,

MP49.  cpopMHpPOBAaHHOCTH CaMOCO3HAHHsS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh IOHHMATh  CBOE
SMOIIMOHAIBHOE COCTOSHUE, BUICTh HAPaBICHUS Pa3BUTUSI COOCTBEHHON SMOIMOHAIBHON cepshl, ObITH
YBEPEHHBIM B ce0e;

MP50. chopMupoBaHHOCTH CaMOPETyIHPOBAHUS, BKIIOYAIOIIEIO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTb 32 CBOE MOBE/IECHUE, CIIOCOOHOCTh aallTUPOBATHCSA K SMOLIMOHAIBHBIM U3MEHEHUSIM U
MPOSBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

MP51. chopmupoBaHHOCTH BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIONIEH CTPEMJICHHE K JOCTHKEHUIO LETH
U ycrexy, ONTUMHU3M, MHULIUATUBHOCTb, YMEHHUE I€MCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEM;

MP52. chopMUPOBAaHHOCTh HSMIMATHH, BKIIOYAIOIMIEH CIOCOOHOCTh IOHMMATh 3MOIIMOHAIHHOE
COCTOSIHHE JPYTUX, YUUTHIBATh €r0 MPHU OCYLIECTBICHUN KOMMYHHUKAIIUU, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHNIO;

MP53. chopMUPOBAaHHOCTh COLMATIBHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTPAUBATh
OTHOIIEHHUS C APYTUMHU JIOJIbMHU, 3800TUTHCS, TIPOSIBIISITH UHTEPEC U Pa3pelIaTb KOH(PIIUKTHI;

MP54. npuHuMaTh ceds, HOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPS5S5. npuHEMAaTh MOTHUBBI M @PTYMEHTBI IPYTUX JIFOACH P aHAIIN3€E PE3YIbTATOB IEATEIBHOCTH;

MP56. npu3HaBaTh CBOE MPaBO U MPABO JPYTUX JIIOJEH Ha OMINOKY;

JIP1. chopMUpOBAaHHOCTH TPaKIaHCKOW TMO3UIIMU O0YUYaIOIIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IecTBa;

JIP6. ymeHue B3aUMOJIEHCTBOBATh C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX (YHKIUSMHU U
Ha3HAYCHHEM;

JIP8. cdhopMHpPOBAaHHOCTH POCCUMCKON TpakTaHCKON HIACHTHYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoOAy, 4YyBCTBA OTBETCTBEHHOCTH mepex PoauHo#, ropaoctu 3a cBOi Kpal, cBoro Ponuny, cBoit
SI3bIK U KYJIBTYPY, POILIOE M HACTOAIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

JIP9. 1EeHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, HCTOPHUYECKOMY U HIPHPOIHOMY
HacJeaulo, MaMATHUKAM, TpaaunusaM HapoloB Poccum, pnoctmxkeHusMm Poccum B Hayke, HMCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

JIP11. oco3Hanne 1yXOBHBIX IEHHOCTEW pOCCUIICKOTO HApO/I1a;

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

JIP14. oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIETO;

JIP16. screTMyeckoe OTHOIIEHHWE K MHpPY, BKIOYas 3CTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOLICHHI;

JIP17. cnocoGHOCTh BOCIPUHHUMATH pa3iMyYHbIe BHJBI UCKYCCTBA, TPAAUIIMU M TBOPYECTBO CBOETO M
JOPYTUX HApOAOB, OIIYIIATh YMOIIMOHAIEHOE BO3/IEHCTBHE HCKYCCTBA;
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JIP20. copMHpPOBaHHOCTH 3/10pPOBOIO M Oe30macHOro o0pasa KM3HM, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37I0POBBIO;

JIP21. moTtpeObHOCTh B (DU3UYECKOM COBEPIICHCTBOBAHUH, 3AHATHAX CHOPTHBHO-03I0POBHUTEIBHOM
JESTEIIbHOCTBIO;
JIP23. TOTOBHOCTD K TPYZy, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYI0TI00HE;
JIP25. wHTEepec K pazimuuHbiM chepaMm npodecCHOHATBHON JEATEIBPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;
JIP26. rOoTOBHOCTh U CHOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPAa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HU;
JIP27. copMHPOBAHHOCTH SKOJIOTUYECKON KYIbTYphl, IOHUMAHUE BIMSHUS COLUAIBHO-YKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHME IPHUPOJHOW M COLMAIBHON Ccpellbl, OCO3HAHUE IJI00AJIBHOrO XapakTepa
HKOJIOTUYECKUX MPOOIIeMm;
JIP30. ymeHue HpOrHO3UpPOBaTh HEOJIArONPUATHBIE 3KOJOTMUYECKHE IOCIEACTBUSA HPEAIPUHUMAEMBIX
JEHUCTBUMN, IPEAOTBPAILATD UX;
JIP32. chopMHpPOBAaHHOCTE MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKd U OOIIECTBEHHOW NMPAKTHUKH, OCHOBAHHOTO HA JUAJIOTE KYIBTYp, COCOOCTBYIOLIETO OCO3HAHHIO
CBOET0 MECTa B IOJIUKYJIBTYPHOM MUPE;
JIP33. coBepIIEHCTBOBAHUE SI3bIKOBOM M UUTATEJIbCKON KYJIbTYPhI KaK CPEJCTBA B3aUMOIECHCTBUS MEXKIY
JIOJbMU U ITIO3HAHUS MUPA;
JIP34. oco3HaHuWE LEHHOCTU HAyYHOW JI€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO H
HCCIJIEIOBATENBCKYIO ACSITEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

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

[IK 5.1 IlnanupoBath 1eATEIbHOCTD MOAPA3ACIECHUS 110 TEXHUYECKOMY 00CITYKUBAHUIO U PEMOHTY
CHCTEM, Y3JI0B M JIBUTaTesIell aBTOMOOMIIS.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

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

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(OpMAIUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBIIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN JA€ATeIbHOCTU

OK 03 IlnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U TMUHOCTHOE Pa3BUTHE,
MPEeNNPUHUMATEIBCKYIO JESITeNbHOCTh B MpodeccHoHaIbHOW cdepe, HCIoNb30BaTh 3HAHUS IO
(UHAHCOBON TPAaMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYalUIX

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

OK 05 OcymecTBiasaTh YCTHYIO M NHCbMEHHYIO KOMMYHHKAIMI0 HAa TOCYJApCTBEHHOM S3BIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLIMANIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIEYeIOBEYeCKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AlMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUTHMO3HBIX OTHOIIEHUH, MPUMEHATh CTaHAAPTHI
AHTUKOPPYMIIMOHHOIO TIOBEJIEHUS

OK 07 CopeiicTBOBaTh COXpPAHEHUIO OKpYXKalOIIeH Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHUA 00 M3MEHEHHH KIuMaTa, IPHUHLHUIIBI OepexIIMBOro MpOU3BOACTBA, d3PGEKTUBHO JEHCTBOBAThH B
Ype3BbIYAIHBIX CUTYaIUAX

OK 08 Hcnonb3oBath cpenctBa GU3NUECKON KYJIbTYPHI Ul COXpAHEHUS U YKPEIJIEHUS 3/I0POBbS B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest MpohecCHOHATBHONW JOKYMEHTAIlMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM

SI3BIKaX.
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BrinonHenue npakTHYecKux padoT Mo yueOHO! AuciurinHe «MaTemMaTruka» HalpaBiIeHo Ha:

- 000011IeHHE, CUCTEMATU3ALUIO, YIITyOJIeHNe, 3aKpEIUIeHUE, pa3BUTHE U JETAIN3ALMIO TOJTyYEHHbIX
TEOPETUYECKHUX 3HAHHUH N0 KOHKPETHBIM TeMaM Y4eOHOU AUCIUTUINHBL;

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

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

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

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

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

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

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

Heap pa6orpi: OOCOOHUTH U CHUCTEMATH3UPOBATH 3HAHMS, YMEHHS M HABBIKU BBIOJHEHUS
NEHCTBUM ¢ JEHCTBUTENLHBIMUA U KOMIUICKCHBIMU YHCIAMH, TPUOTMKCHHBIX BEIYACIICHHA.
IIpakTuyeckas padora popmupyer:

[1P62. ymeHnue onepupoBaTh MOHATUSMU: CTENEHb YMCIA, Jorapudm 4yuciia; yMeHHE BBITOJIHATD
BBIUMCJICHHE 3HAYCHUI U TpeoOpa30BaHus BHIPAKEHUIN CO CTENIEHSIMHU U Jiorapupmamu, npeodpazoBaHus
IpOOHO-PaLlMOHANIBHBIX BBIPAKECHHI;,

IIPyS. yMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LEJIOE YNCII0, OCTATOK 110 MOJYJIIO,
palMOHAIBHOE YHCIIO0, UPPALMOHAIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, IEJIBIX, PallMOHAIbHBIX,
NENUCTBUTENBHBIX YHCEII; YMEHHE MCIIOIb30BATh MPU3HAKH JIETMMOCTH, HAUMEHBIIUNA OOLIUH JIeTUTENb U
HaMMEHbIIIee 00IIee KpaTHOE, anropuT™M EBKiIMIa mpu penieHuu 3aaad; 3HAKOMCTBO C Pa3IMYHBIMU
MMO3ULIMOHHBIMU CUCTEMaMHU CUUCIICHUS;

[IPyll. ymenue omnepupoBaTh HNOHATHSAMHU: KOMILIEKCHOE YHCIIO, COIPSKEHHBIE KOMIUIEKCHBIE
4Kclia, MOJYJb U aQpTyMEHT KOMILJIEKCHOTO YucIia, (hopMa 3aucy KOMIUIEKCHBIX Yncen (reoMeTpruecKas,
TPUTOHOMETpHYECKass M anreOpanyeckas); yMeTb MPOU3BOAUTH apuUPMETHUECKUe JEHCTBHUS C
KOMIUIEKCHBIMH YHCTIAMU; IPUBOAUTH MPUMEPHI UCTIOJIb30BaHUSI KOMILJIEKCHBIX YHUCEIT;

I1Py18. ymenue MonaenupoBaTh pealibHble CUTYallMd Ha fA3bIKE MATEMAaTHKH; COCTABIISATH BBIPAKEHHUS,
YpaBHCHUSA, HEPABCHCTBA W HUX CHCTEMbI II0 YCJIOBUIO 3aJavdu, HCCICAOBATb IOCTPOCHHBIC MOJACIN C
WCTIOJNIb30BAaHMEM armapaTta aireOpbl, MHTCPHPETHPOBATh IMOMYYCHHBIH pEe3ylabTaT; CTPOUTh MaTeMaTHUECKHE
MOZACIN C MMOMOLIBIO I'€OMETPHUUICCKUX MOHATUHA U BCJIMYMH, PpCIIATh CBA3aHHBIC C HUMU IPAKTUYCCKHUC 3ada4du;
COCTAaBJIATh BEPOATHOCTHYIO MOACIIb U MHTCPHIPECTUPOBATH HOJ'Iy‘IGHHHﬁ pe3yiIbTaT; pellaTh NPUKIIAAHBIC 3ada4Yn
Cpe€aACTBAMH MATCMATHYCCKOI'0 aHajin3a, B TOM YHUCJI€ COLNAJIBHO-O3KOHOMUYECKOI'O 1 (bl/ISI/I‘IeCKOFO XapakTepa.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath cmocoObl pemieHus 3anad MpopecCHOHATBHON AESITeTbHOCTH TPUMEHUTENHHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJCTBA IOMCKA, aHajdM3a M HMHTEpIpeTalud HH(pOpMaruu H
HMH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN AEATEeIbHOCTH;

MarepuanbHoe o0ecnieyeHune:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTBI JIEKIIUH.
3amanne

1. Pemmure 3amaumn:

a) bpurazge cnecapeii mo peMOHTY aBTOMOOWIIEH ObLIa yCTaHOBIEHa HOpMa — OTPEMOHTHPOBAThH 4
aBTOMOOWJIA B JIeHb. B mepBblil 1eHb Opurajga oTpeMOHTHpOBaja 3 aBTOMOOWIS, a BO BTOPOH
JeHb — 5 MamuH. Hailgure npoLeHT BBINOJHEHHS HOPMBI B IIEPBBIA U BTOPOM JEHbB.

6) B nexe paborator 20 paboumx, u3 HuUX § aBTOMexaHMKOB. Kakol MHpOIEHT OT BCEro umcia
paboymx 11exa COCTaBISAIOT aBTOMEXaHUKH?
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B) Pabouwmii 1eHb CriennaIicToB MO JUATHOCTUKE aBTOMOOWIICH YMEHBIIUIICS C 8 4acOB /10 7 YacoB.
Ha ckonbko MpOIEHTOB HYKHO MOBBICUTH MPOU3BOAMTEIBHOCTh TPYAA, YTOOBI NMPU TEX Ke
paciieHKax 3apaboTHas TiaTa Bo3pocia Ha 5%?

5 7 23 9 423 44 41
o (G+5) (Cn-25) 6) ——
3 7
2 1 1, 12,8:0,64+3,05:0,05,
B)4§+ 153—55, I‘) 82:1%—1 ,
6 6, 1) 2 _ A PR
0152 —-122- (0,1 +); e) (1,82 -23-13):25
0,15-0,15:3% 1 2 1
15-0,153; 3) (1%-0,7—1,22):1%
)K) _%_‘_0'25 1 ( 5 ) 2

3. JlaHbI KOMITJICKCHBIC YHCIIA!

Z, = 3+ 2i,
Z, =4 —1,
723 = 5+ 2j,
z, = 6 — 3i.

Brinonnure nencTBus:

a) Zq " Zy t Z3 * Zy; 0) Z1"Z4 + 25 " Z3
B) Z1 *Z3 — Zp " Zy4;
) Z1, ) Zy
) 2 Z2
ZZ’ Z[ 231
Z3, Z4
€) —; ) —;
Zy Z1

3) 1211, 1251, |23, |Z4].

ITopsinok BbINOJIHEHHS PadOTHI:
BHHUMaTenbHO O03HAKOMBTECH C YCIIOBUEM 3a/aHHUS.

[Tonb3ysick CBOMMU LIKOJIBHBIMU 3HAHUAMH (B ClIydae 3aTpyJHEHUS BOCIOJb3YHTECH CIIPAaBOYHBIMU
MaTepHuajaMH), BBIIOJHHUTE 331aHUE

Xoa padoThi:

3amanue Nel
2 1 2+1 3

) Ay

3 3i+4:=(C++(+5)=7+2=75
2 1 2 1 1 1,

9 32-12=@-D+(¢-)=2+1=23

5) Z3_7T . a_T4d _T1_ T
121'4;12113;12-311_3 -31_39’ 5

6) 253 =T uT n T s

) 3i+143=G+10+(G+3) =17+ =173,



3amanue No2

[Mpumep. Haiitu (8+1i):(2-3i).

Pemenue. [lepenuiiieM 370 OTHOIICHUE B BUIE IPOOH: 28_3i

YMHOXHUB, €€ YUCITUTEIb ¥ 3HAMEHATE b Ha 2 + 31 U BBIIIOJIHHUB BCE MPEOOPa30BaHUS, TOTYIHM:
8+0)(2+3i) _ 13+26i .

((2—33)((2+32) == ~ 1+t

+i

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun ounenku:

Ouenka "oTJHYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYHCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0OJI€
MIPOBEICHUS pabOThI OBUTH AOMYIIEHBI OIIUOKH.

Ounenka ''Hey10BJIETBOPUTEIBLHO' BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WITH
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.1 Pa3BurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 2
Pemienue npuKJIagHBIX 32/1a4 HA NPOLEHTHI

He.m; paﬁoTLI: O606H_[I/ITB U CUCTEMATU3UPOBATL 3HAHUSA, YMCHUS W HABBIKWU IIPU BBINIOJIHCHUUN
IMPOLCHTHBIX BBIYHCIICHHI

IIpakTnueckas padora popmupyer:

[TP62. ymeHue onepupoBaTh MOHATUSAMH: CTENEHb YKCIa, JOorapupM YUCla; YMEHHUE BBIIOIHSITD
BBIUHCJICHHE 3HAUEHUH U TpeoOpa30BaHuUs BHIPAKEHUI CO CTETEHIMHU U Jorapudmamu, npeoopa3oBaHUs
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh MOHATUSMU: pPalMOHANIBHBIE, MPPALMOHAIbHbBIE, TOKAa3aTeNIbHBIE,
CTEINeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

[TP66. ymeHue pemarb TEKCTOBBIE 3a/la4M Pa3HbIX TUIOB (B TOM 4HMCJ€ Ha MPOLEHTHI, JOJIU U
YacTH, Ha JBWXKEHHE, pabOTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JacTU YIpaBlICHHS
JUYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABJIATH BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHUIO 33J1a4H, UCCIIE0BATh MOTYYEHHOE PELIeHNE U OIICHUBATh MPaBI0NOA00HOCTh PE3yIbTaTOB;

IIPyS. ymeHue onepupoBaTh NOHATHUSAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCII0, OCTATOK IO MOJYJIIO,
palMOHAIIBHOE YHCIIO, UPPALMOHAIBHOE YKCIIO, MHOXECTBA HATYPAJIbHBIX, LEJIbIX, PalMOHAJIBHBIX,
HeﬁCTBHTeHBHBIX YrCell; YMCHUC HCIIOJIB30BaTh NPpU3HAKKU JCJINMOCTH, HanMEHBIITHIH O6HIPII>'I ACIINTEIIb U
HauMeHblee o0Iee KpaTHOE, aIrOpUTM EBKIMAA NpU pelieHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
IMO3MIITMOHHBIMH CUCTEMAMH CUHCIICHU,

[1Py7. yMmeHHe omnepupoBaTh MOHATUSAMH: TOXJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHue,
YpaBHEHNE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHCTEM, palMOHalbHble, WPpPALMOHANbHbIE, IIOKa3aTelbHble, CTENeHHbIe, JorapuMUIecKue,
TPUTOHOMCTPHYCCKUC YpPaBHCHHA, HCPABCHCTBA U CUCTEMbI;, YMCHHUEC PCIIATh YPaBHCHHUA, HCPABCHCTBA U
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CUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABECHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPABHCHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHA MATEMaTU4EeCKMX 3aJad W 3a1ad u3
pa3nuyHBIX 001aCTe HAYKH U peaIbHOM KU3HH;

[IPyl1. ymeHue omepupoBaTh NOHATHAMM: KOMIUIEKCHOE YMCIIO, COINPSDKEHHBIE KOMILIEKCHBIC
qHcia, MOIYJIb U apTyMEHT KOMILIEKCHOTO YKCIIa, GopMa 3alrucu KOMITJIEKCHBIX YHCeN (TeOMeTpHUecKasi,
TPUTrOHOMETpHUECKass M anreOpauyeckas); yMeTb MPOMU3BOAUTH apudMeTHuecKkue JeHCTBUA C
KOMIUIEKCHBIMM YHCIIAMU; IPUBOAUTH IIPUMEPHI UCIIOJIb30BaHU KOMILIEKCHBIX YHCEIL;

[IPyl8. ymeHHe MoOmenupoOBaTh peajbHbIE CHUTyallud Ha S3bIKE MAaTEMAaTHUKH; COCTABIIATH
BBIPQKCHMS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 33J1a4d, UCCIENOBATh IIOCTPOCHHBIC
MOJIEJIN C HCHOJb30BAaHMEM ammapaTa ainreOpbl, MHTEPIPETHPOBAaTh HOJIYYEHHBIH pe3yiabTaT; CTPOUThH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIUYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKUE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelars IPUKIAAHBIE 3aJadyd CPEACTBAMM MAaTEMaTU4ECKOTO aHaliu3a, B TOM 4YHUCIE
COLMAJIBHO-9KOHOMHUYECKOT0 U (PU3MUECKOro XapakTepa.

Beinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(pOPMAaLMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHU 3a/1a4 IPOGECCHOHATILHOM 1A TeIbHOCTH;
IIK 5.1 IlnanupoBarh AESATENBHOCTb MOAPA3AEICHUS MO TEXHUUYECKOMY OOCIYKHBAHHUIO M PEMOHTY
CHCTEM, Y3JI0B U JIBUTaTesIel aBTOMOOMIIS.

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

3aganue

1. Hauor Ha noxons! coctasisieT 13% ot 3apabotHoii miatsl. Ilocne ynepskaHus Hajiora Ha JOXOMAbI
pabounii TOJMYyYM 3a BBINONHEHHYIO pabory 16530 pyoOneit. Ckonbko pyOsie cocTaBisieT
CTOMMOCTb BBITIOJTHEHHOU paboThI?

2. B uwHTEepHET- Mara3uHe MOXKHO 3aKa3aTh JETalH C JIOCTaBKOH, IPH 3TOM CTOMMOCTH JOCTaBKH
cocTaBisieT 7% OT CTOMMOCTHM 3aka3a. ABTOMAacTepCKas JeNaeT 3aKa3 JeTaled Ha CyMMYy, IpHU
ATOM mojdy4yaeT CKuaky 15% wna onrToBbiii 3aka3. KakoBa OyJaeT CTOMMOCTH JTOCTaBKH 3TOTO
3akasa?

3. Kowmmccns 3a Me:xOaHKOBCKHI TiepeBoI cocTaBisieT 1,5% ot cymMel iepeBojia, HO He meHee 100
py6ueit. KakoBa Oyzner komuccus 3a Mex0OaHkoBckuil nepesoa cymMmsl 50 000 py6ineit?

4. 25% ydacTHUKOB KOHKYpca Mpo(ecCHOHATBHOTO MacTepCTBA MPOoNuTH B onyduran, u3 Hux 10%
okazanuch B (uHane. CKONbKO ObUIO YYaCTHHKOB KOHKypca, €ciii (PMHATUCTaMHU OKa3aluch §
YeJoBeK?

5. 3a HECBOEBPEMEHHOE BBINOJIHEHUE JJOTOBOPHBIX 00s13aTEIbCTB COTPYAHUK JuIIaercs 25%
MECSTYHOT'O OKJIaJa 1, KpOMe TOTO, 3a KaXK/Iblil MpocpoueHHBIH Mecsl K mrpady npudasnsercs 5%
mecstyHoro oknaaa. Oxman cotpynuuka 20000 pyGneid. B kakoM pa3mepe oH JI0JIKEH 3aIIaTUTh
mrpad Ipu HapyILIEHUH CPOKOB Ha 5 MecseB?

ITopsinok BbINOJIHEHHS PadOTHI:

BHumarenbHO 03HaAKOMBTECH C YCIIOBHEM 3aJaHUS.

[Tonp3ysick TOMYyYEHHBIMH 3HAHUSAMH (B CiIy4yae 3aTpyJHEHHUS BOCIOJB3YHTECh CIPABOYHBIMU
MaTepuagamMHu), BBIMOJIHUTE 3a/laHUE.
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Xox paboThI:

OauH mpoleHT — 3TO OAHAa coTas A0Jds 4Yuciaa. MaTeMaTHueCKUMU 3HaKaMU OJIMH IPOLEHT
3anuckiBaetcs Tak: 1%.

OrnpezesieHre OJHOTO MPOIEHTa MOXHO 3amucarh paBeHcTBoM: 1 % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u 1.1.

Kaxk naiitu 1% ot uucna? Pa3 1% 310 ogHa cotas yacTh, Hajo 4ucio pa3aenuts Ha 100. Jlenenue
Ha 100 moxHO 3amennTh ymMHOKeHUeM Ha 0,01. [Toatomy, uyToOBI HaliTh 1% OT JAHHOTO YHCIIA, HYKHO
yMHOXUTH ero Ha 0,01. A ecnu HyxHO HalTu 5% OT uKcia, TO yMHOXKaeM JaHHoe uyuciio Ha 0,05 u T.1.

3adaua: Mara3un aBTojeTasnel 3akymnaeT (OpCyHKH 1mo ontoBoi neHe 110 pyOneit 3a mTyky u
npojaet ¢ HaueHkoi 30%. Kakoe nHanboinbiiee 4yucio GOpCyHOK MOXKHO KYMHTh B 3TOM Mara3uHe Ha
1200 py6neit?

Pewenue

1) OrnpenernsgeM HalICHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HareHKa

2) OmnpenensieM pO3HUYHYIO IICHY JIAMIT:

110 + 33 = 143 py0. po3HHYHAas IICHA

3) OmnpenensieM KOJIMYECTBO (POPCYHOK

1200 : 143 = 8 (oct. 56)

Omegem: 8

3adaua: 3a HECBOEBPEMEHHOE BBIMOJIHEHHE JOTOBOPHBIX 0053aTEIbCTB COTPYAHUK numIaercs 25%
MECSTYHOT'O OKJIaJIa ¥, KpOME TOTO, 3a KaXIbIi MPOCPOUCHHBIN Mecsll K mTpady npudasisercs 5%
MecsiyHoro oknana. Oxmnan corpyauauka 20000 pybneit. B kakom pasmepe OH JOHKEH 3ariaTUTh mTpad
IIpU HApYIICHUU CPOKOB Ha 5 Mecs1eB?

Pemenwue. 1)IIepBonauansHo mrpad corpyaHuka cocrasisii 0b1 20000%0,25=5000 pyOineii.

2)Kaxaprit Mecsn mrpad yBenuuusaercs Ha 20000*0,05=1000 pyOueid, T.K. COTpYAHUK HAPYILUII
CPOKH Ha 5 Mecs1ieB, To k mrtpady nodasst 1000*5=5000 pyoieii.

3)Beruncnum okoHYaTenbHyo cymmy mmrpada 5000+5000=10000 pyoiieii.
Otet. Corpyanuk Boiruiatut 10000 py6iieit.
®opma npeacTaBieHus pe3yJabTaTa: BHIIOJHEHHOE 33JaHNe

Kpurepun onenkn:

Ouenka "oTJH4YHO'" BBICTABIACTCSA, €CITM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOMI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM Pab0Ta BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOMYUNUTh MPABWIBHBIE PE3YIbTaThl U BHIBOJIBI;, B X0OJI€
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.1 PazBurTHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 3
Pemenne panuoHaJbHbIX YPABHEHUH M CHCTEM YPaBHEHUM

Heas padorbi: OOGOOIINMTE M CHCTEMATU3UPOBATh 3HAHUSA, YMEHHUS YYALIUXCS IPH PELICHUU
JIMHEWHBIX U KBAaJPATHBIX YPAaBHEHUU, CUCTEM YPABHEHUM.

IIpakTuyeckas pabora popmupyer:

ITP62. ymeHue onepupoBaTh MOHATUSAMU: CTENEHb YHUCIA, Jorapu(M 4ucCiia; yMEHUE BBIIOJIHATh
BBIUMCIICHUE 3HAUYCHUH 1 MpeoOpa3oBaHMsI BRIPAKEHHUH CO CTETIEHAMH U Jorapudmamu, mpeoOpa3oBaHus
IpOOHO-PAaLlMOHATIBHBIX BBIPAKEHUI];

[TP63. ymeHue omnepupoBaTh MOHATUSMU: PALMOHAIBHBIE, WPPALMOHAIBHBIE, IOKA3aTElbHbIE,
CTEIEeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[IPy7. ymeHue omnepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHUE,
YPaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHHUI U HEPABEHCTB, PAaBHOCUIIBHOCTh YPAaBHEHUM, HEPABCHCTB
U CHCTEM, palMOHAJIbHBbIC, HPpPAUOHANBHBIC, II0KAa3aTelbHbIe, CTENEHHBIE, JorapuMUIecKue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C IIaPAMETPOM;
IIPUMEHSTh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHs MAaTeMaTU4eCKUX 3aJad W 3a1ad u3
pa3IMyYHbIX 00JacTel HayKU U peallbHOM JKU3HU.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pemieHds 3anad NpoecCHOHAIBHON AESITeTbHOCTH MPUMEHUTENBHO K
Pa3JINUIHBIM KOHTCKCTAaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWUCKA, aHAIW3a W HHTEpHIpeTaluu HHPOpMAIUU U
WH(pOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BHITIOJTHEHUS 3a71a4 MPOo(eCCUOHATBHOM IeITeTbHOCTH;

3ananue
1. PernTh ypaBHEHUS:
a) x—2)—-5=4—-(5x—-1);
0) 2x+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) x2+4+8x+15=0;
n) x*—2x2-8=0;

K) a 0;
x .
H) 2925—3 a ;’
x“=2x 2x-1 .
M) x-1  1-x 3
2. Pemmre cuctemMbl ypaBHEHUH:
3x—y =3, 2x + 3y =3,
a){Bx—2y=0; 0) {5x+6y=9;
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x2—y=-2, xy—x+y=7,
B){2x+y=2; r){xy+x—y=13;

IMopsinok BbINOJHEHHUSI PAa0OThI:

[Tpu pemieHnn ypaBHEHUH MCTIONIB3YIOTCS CIEIYIOIIUE MTpaBUiia MpeoOpa3oBaHusl  ypaBHEHUH B
PaBHOCHIIbHBIE:

a) Kakoil- 1u00 uJeH ypaBHEHMsS MOXHO IEPEHECTM M3 OJHOM €ro 4actu B JAPYILY0 C
IIPOTUBOIOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHUSI MOKHO YMHOXHUTb WUJIM PA3JCIUTh HA OJTHO TO XK€ YHUCIO, OTIMYHOE OT
0.

Xoxa padoTbI:
KpaTkue TeopeTrueckue CBEICHHUS:
Pemenue ypaBaenuii |-l crenenu ¢ omHol nepeMeHHOM

-b . . N
ax+b=0,(x= —,a# 0) — nuHEeiHOE ypaBHEHHE | CTETIeHH ¢ OJTHOM MepeMEHHON

ax? + bx + ¢ = 0 (a # 0) — ypaBuenue || crenenu ¢ oxHOI nepeMeHHO}A.

1. Onpenenuts BUJ ypaBHEHUST W CIIOCOO €ro PeIieHus.

2. Ecniu ypaBHEHUE IpOOHO-pAIMOHAIBHOE, TO HAUTH OOLIHI 3HAMEHATE b BCEX JPOOCH, KOTOPhIE
BXOJIAT B YpaBHCHHUE.

3. YMHOXUTH 00€ 4acTH ypaBHEHUS Ha OOIIMI 3HAMEHATEIIb.

4. PemmTh NOIy4EHHOE 1I€JI0€ YPaBHEHUE.

5. [lpou3BecTr MPOBEPKY KOPHEH, M MCKIIOYHUTh TC M3 HHUX, KOTOPhIe 00pAIlalOT B HYJIb OOIIUI
3HAMEHATEb.

Pemmim ypaBHeHUS:

a) (Bx + 1) + (4x — 1)? = (5x — 2)?

PackpoeM ckoOKH, IpUMeHsist pOpMyIIbl COKpaIieHHOro ymHoxkenust (a + b)?u  (a — b)?

9x% 4+ 6x + 1+ 16x% —8x + 1 = 25x% — 20x + 4

9x%2+6x+1+16x>—8x+1—25x>+20x—4=0

[IpuBenem mMog0OHbIE YICHBI, TOTYYUM

18x -2=0

2 1

X=—=-

18 9

OTBeT: X = %— KOpPCHb YpaBHCHUA.
X 7 8
x—2 x+2  x%2-4
PasnosxkuM x? — 4 Ha MHOKUTENH M NepeHeceM BCe YIeHbl ypaBHEHHs B JIeBYIO yacThb. [IpuBeem

Ipobu K 0011IeMy 3HaMEHATEIIO:
X 7 8
x-2  x+2 (x-2)(x+2)
x(x-2)-7(x-2)-8 _ 0
(x=2)(x+2) -
x2+2x-7x+14-8
(x+2)(x=2)
x2-5x+6
(x+2)(x-2) -
Jpo0b paBHa HYJIO, KOTJa €€ YHCIUTENb paBeH HYJIO, a 3SHAMEHATe b He PaBeH HYIIO, T.€.
x+2))(x—2)#0=>x#2,x -2
x> —5x+6=0
D=25-24=1
_ 5+1

n===3
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5-1
Xy, =—=2
2 2
Ho Tak kak x # 2, TO X, = 2 — IOCTOPOHHUI KOPEHb, CIEAOBATEIIBHO PEIIEHUEM YPAaBHEHHUS
oymer x; = 3
Otger: x = 3

®opma npeacTaBieHUs pe3yJbTaTa: BBIIOJIHEHHOE 33/1aHHE

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOMMOM IOCIeI0BATEILHOCTH JICUCTBUI; B OTBETE NPABMWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHEBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPHUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOIHCHA HE TMOJIHOCTHIO HITU
00BEM BBITTOJTHEHHOM YacTH PabOThI HE MO3BOJISIET CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 4
Pemenne 3aga4 Ha cocTaB/ieHHe YPAaBHEHHUH € NPodecCHOHANIBHBIM COJepKaHueM

Heap padorpi: O0OOMUT, U CHCTEMATU3UPOBATh 3HAHUS, YMEHUS y4YaIIUXCS MPU PELICHUH 3a]a4
Ha COCTaBJICHUE YpaBHEHUH.

IIpakTnyeckas padora popmupyer:

[TP66. ymeHue pemiatb TEKCTOBBIE 3aJaud Pa3HBIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, JOJIU U
YacTH, Ha JBWXKEHHE, pabOTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33/Ja4d W3 00JacTU YIpaBlICHHS
JUYHBIMU U CEMEMHBIMU (PUHAHCAMM); COCTABJIATh BHIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHIO 33JJauy, UCCIIEJOBATh MOTYYEHHOE PELIeHNE U OLICHUBATh MPaBI0N0A00HOCTh Pe3yIbTaToOB;

[1P614. ymenue BbIOMpaTh MOAXOIANIMM M3YUEHHBIH METOJ JUIsl pelIeHUs 3a/layM, paclio3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTUYECKOU HAYKH;

[IPy7. ymeHue omnepupoBaTh TNOHATHUAMHU: TOXKAECTBO, TOXKIECTBEHHOE IpeoOpa3zoBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUM U HEPABEHCTB, PABHOCHIIBHOCTh YPAaBHEHUH, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWpPpPALUOHAJbHBIE, IIOKa3aTelbHbIE, CTENEHHbIe, JIoTapupMUUECKUe,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI JUI PELICHUS MATEeMATHUYECKUX 3aJad U 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

[TPyl1. ymeHue omepupoBaTh MOHITHSIMM: KOMIUIEKCHOE YMCIIO, COINPSDKEHHBIE KOMILUIEKCHBIE
qKclia, MOJYJb U a@pTyMEHT KOMILJIEKCHOTO Yuciia, (hopMa 3alucy KOMIUIEKCHBIX Yncen (reoMeTpruecKkas,
TpUTOHOMETpHYECKass U anreOpanyeckas); yMeTh NPOM3BOIUTH apudMeTHuecKue JeHCTBUA C
KOMIUIEKCHBIMH YHCIIaMU; TPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUS KOMIIEKCHBIX YHCEIT;

[TPy18. ymeHHe MoOAEnUpOBaTh peajbHbIE CHUTyallUd Ha $3bIKE MaTEMAaTHUKH; COCTABIIATH
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 3a/1a4d, UCCIEN0BATh IIOCTPOCHHBIE
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MOJICJI C KCIOJB30BaHMEM amrmapaTa aareOpbl, HHTEPIPETUPOBATh MOMYUYCHHBIH pe3yNabTaT; CTPOUTH
MaTEMaTHYECKHE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX ITOHATUN U BEJIMYMH, PEIIATh CBA3aHHBIC C HUMU
IIPAaKTUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYCHHBIN
pe3yJsbTaT; pemarb IPUKIAJHBIE 3aJa4d CPEICTBAMU MAaTEMaTH4YEeCKOrO0 aHajlh3a, B TOM YHCIE
COLMANIEHO-?KOHOMHUYECKOTO U (PH3MUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BrpiOuparh crmocoObl pemeHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOMCKA, aHAJIM3a W HMHTEPIPETAIMd HHPOPMALUA H
nH(OPMAIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
[IK 5.1 IlnanupoBarh JESATENBHOCTh MOJPA3ACICHHUS IO TEXHHUYECKOMY OOCIY)XMBAHMIO U PEMOHTY
CHCTEM, Y3JIOB U JIBUTATEJICH aBTOMOOHIIS.

3aganue
Pemure 3amaun:

1. IlpoBon mnuHoil 135 MeTpoB pa3pe3anu Ha ABE YAaCTU TaK, YTO OJHA U3 HUX KOpoue JApyroil B 1Ba
paza. Haiinure ;uiMHy Ka)kJ10M 4acTH.

2. Vwmeercs nBa kabens pa3HBIX cOpTOB. Macca mepBoro kabemst paBHa 65 xr. [[pyro#, mimHa
KOTOpOro Ha 3M Ooiiblile UIMHBI MEPBOTO M Macca Ka)XJ0ro MeTpa KOTOpOoro Ha 2 Kr OofbIie
Macchl KaXJIO0ro MeTpa mnepBoro kabems, mmeer maccy 120 kr. Berumcnure miuHY Kakaoro
Kabens.

3. Ha ckmage umerorcs iammbl i gap aBromoOminedt 60V u 21V. Korma ucnonszoBamu 50%
nammnouek 60V u 20% nammnouek 21V, 4yto coctaBwio B oOmel ciaoxkHocTd 390 maMmouek, To
nammodek 60V ocranock B 3 pasza Gombine, ueM 21V. Ckombko M3HAYaIBHO OBLIO HAa CKIIAZE
namnouek 60V u 21V?

4. JIeyMm aBTOMEXaHWMKaM ObuIa TMopydeHa paborta. Bropoi mpucTtynun k paboTe Ha 4Yac IMO3Ke

. 9
nepBoro. Yepes 3 yaca rnocie Toro, Kak nNepBblii IPUCTYNHI K paboTe, UM OCTaJIOCh BBHIIIOJHUTh %

Bcel pabothl. [lo oxkoHuaHuM pabOTHI OKa3ajgoCh, YTO KaXKAbIA BBHITOJHWI TOJIOBUHY BCe
paboThL. 3a CKOIBKO YaCOB KaXK/IbIi, paboTasi OTAENBHO, MOXKET BBIMIOJIHUTH BCIO padoTy?

ITopsinok BbINOJIHEHHS PadOTHI:

BHuMaTenpHO 03HAKOMBTECH C YCIOBUEM 3aJaHMsL.

[Tonp3ysch MOMY4YEHHBIMH 3HAHUSAMH (B Cllyyae 3aTPyAHEHHs BOCIOJB3YMTECh CHPaBOYHBIMU
MaTepuagamMH), BBIIOJIHUTE 3a/laHUE.

Xon pa6oThl:

[Ton anreOpanyeckuM METOJOM pEIICHUS 3a/Jad MOHUMAeTCs TaKOW METOJ| pEIIeHUs, KOoraa
HCHU3BCCTHBIC BCIWYMHBI HAXOIATCA B PE3YJIbTATC PCIICHUA YPAaBHCHUA WM CHUCTCMBI ypaBHeHI/Ifl,
COCTABJICHHBIX 10 YCJIIOBHIO 3a/1a4H.

HpI/I pEeIICHUKU 3aJa4 anre6panquKHM METOAOM OCHOBHAas MBICIIUTCIIbHAA IOCATCIbHOCTD
COCpeOTaurBaeTCs Ha MEPBOM dTalle PelIeHUs 3aJadd: Ha pa3dope YCIOBHS 3aJauyd U COCTABIICHUU
ypaBHEHUN WM HEPABEHCTB TI0 YCIOBHIO 33/1a4H.

BToppiM 3Tanom SBASETCS pEUIEHHWE COCTAaBICHHOIO YpPAaBHEHHUS WM CHUCTEMBbl YpaBHEHUH,
HCPaBCHCTBA NI CUCTCMbI HCPABCHCTB.
TpeTbUM Ba)KHBIM 3TAlOM PEUISHUS 3a/a4 SABJISIETCS IPOBEPKa PEIIeHUs 3aa4u, KOTOpasi IPOBOJUTCS O
YCJIOBHIO 3a/1a4H.

3adaua:

[TepBbrit paGoumii 3a yac nenaetr Ha 10 meranmeit Oosbllie, YeM BTOPOW, W BBHITIOJNHSET 3aKas,
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coctosiumii u3 60 meraneit, Ha 3 yaca ObIcTpee, YeM BTOpOW paboumil, BHIMOIHAIONIMI TaKOH ke 3aKas3.
CKoJIbKO JieTajieil B 4ac JieJaeT BTOpOH pabodmii?

Pewienue:
ITycTh X merasneit B 4ac nenaeT BTOpoi pabouwii, Toraa nepsbii (x+10) neraneit.
[Ipon3BOAUTENBHOCTD Bpewms Pabota
. . 60 .
1 paboumii (x+10) neraneii B yac 9 60 nerainei
. . 60 .
2 paboumnii X JleTajieil B yac — 4 60 neraneit

Tak Kak repBbIil U3rOTABIMBACT HAa 3 yaca MEHBIIIE, YeM BTOPOM, TO COCTaBUM ypaBHEHHE:
60 60 3
x x+10
[Monyuum x=-20 u x=10 (-20 — He TOAXOMT IO CMBICITY 3aa4H)
10 neraneii B yac enaet BTOpoil pabouuii.
Ortser: 10 neraneii.

(I)opMa NnpeacTaBjJdeHus pedyjabTaTa: BhIIIOJTHECHHOC 3a/IlaHNE

Kpurepum ouenku:

Ounenka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBHIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xxopomio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBAHHSA K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HEeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJMYUUTh MPABUIIHLHBIE PE3YIbTAThl U BHIBOJIBI;, B X0OJI€
MpOBe/IeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.1 PazBurue NoOHATHSA 0 YUCTE

IIpakTnyeckoe 3ansaTue Ne 5
Pemrenue panmoHajbHbIX HEPABEHCTB

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

IIpakTuyeckasi padora ¢popmupyer:

[1P62. ymeHnue onepupoBaTh MOHATUSAMU: CTENEHb YMCHA, Jorapudm ducia; yMEHUE BBIIOIHATh
BBIUHCIICHHE 3HAYCHHUI 1 TIPpeoOpa3oBaHus BRIPAKEHUH CO CTETEHSIMH U JIorapudMamMu, peodpa3oBaHus
TPOOHO-palMOHATBFHBIX BBEIPAKECHUI,

[TP6G3. yMeHue omepupoBaTh MOHATUSMU: PaAlMOHANBHBIC, MPPAIMOHAIBHBIE, TOKAa3aTENbHEIE,
CTCIICHHBIC, J'IOI‘apI/I(l)MI/I'—IeCKI/Ie, TPUTOHOMETPHUYCCKUC YPAaBHCHHA U HCPABCHCTBA, UX CUCTCMBI;

[IPy7. ymeHue omepupoBaTh TOHATUSAMHU: TOXKAECTBO, TOXKIECTBEHHOE TMpeodpa3zoBaHUeE,
YpaBHEHNE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHCTEM, palMOHANbHBbIC, HWpPpPAlMOHAIBHbBIC, IIOKa3aTelbHbIe, CTENCHHBIE, JIOTapuPMUUIECKUE,
TPUTOHOMCTPHYCCKUEC YpPaBHCHHA, HCPABCHCTBA U CUCTEMBI;, YMCHHUEC PCIIATh YPaBHCHHA, HCPABCHCTBA U
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CUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABECHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI U1 PELICHHWsS MAaTEMAaTUYECKUX 3a7ad M 3a1ad U3
pa3nuyHBIX 001aCTe HAYKH U peaIbHOM KU3HH;

Boinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 BreiOuparh crmocoObl pemieHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

3ananue

Pemnts HepaBeHCTBa:

x-3

1) 3x—(2x—7) <31 +x); 2) x+T>3;
5) x2+x—-6<0; 6) x2+3x+2>0;
7) x?<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)%2 > 0; 16) x2(x + 1)(x — 6)? > 0;
17) (x+6)(x — 2)3(x + 3)* = 0; 18) x%(x + 7)(x — 5)8(x + 8) < 0;
19) X2 < o; 20) DT 5 .
x—2 x
(x=2)(x+4)? . (x2+x)(x-3) .
21) " <0; 22) T <0

ITopsinok BbINOJIHEHUS PadOTHI:

[Tpu pemieHnn HEpaBEHCTB UCMOJB3YIOTCS CIEAYIOIIME MpaBuiia NIpeoOpa3oBaHUsl  HEPABEHCTB B
PaBHOCUJIbHBIE:

a) Kakoi- 1100 wieH HepaBeHCTBA MOXKHO MEPEHECTH U3 OJIHOM ero

4acTH B JIPYIyl0 C MPOTHBOIOJOXHBIM 3HAKOM, OCTaBHB NpU 3TOM  0€3 HM3MEHEHMs 3HaK
HEPABEHCTBA;

0) obe yacTH HEpaBEHCTBA MOXHO YMHOXKUTb WJIM pa3feluTh HAa OAHO TO K€ IMOJIOXKUTEIbHOE
YHCII0, OCTABUB IIPHU 3TOM 0€3 U3MEHEHMS 3HAaK HEpaBEHCTBA;

B) 00€ 4acTH HEpaBEHCTBA MOYKHO YMHOXKHTh WJIH Pa3/ieIuTh HA OTHO U TO € OTpHULIATEIbHOE YHCIIO,
WU3MEHUB IIPHU 3TOM 3HaK HEPABEHCTBA HA MPOTUBOIOJIOKHBIN

[Ipu pemieHnu CUCTEM HEPABEHCTB HY)KHO PEIIUTH KaXK/10€ U3 HUX U BHIOpaTh 00Illee peleHue.

Xoa pa0dorsi:

Pemum HEPABCHCTBA.
7x—-1 2x—-5 7
1. 5x —

+ > —
5 10
[lepeneceM Bce 4iieHBI B JIEBYIO YacTh U MPUBEAEM K O0IIeMy 3HAMEHATelN0. 00Ul 3HaMeHaTelb
10; Tak Kak 3HaAMEHAaTEelb HE COJECPKUT MEPEMEHHOW, TO B JAJIbHEWIIEM €ro MOXHO HE MHCaTh
(omycTHUTB).
50x —5(7x —1)+2(2x—-5)—-7>0
50x —35x+54+4x—-10-7>0
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19x - 12> 0
12

x> —
19

12
OrtBeT: x € (—; 00)
19

2.5x — 2 — 3x% > 0 - kBaZ[paTHOE HEPABEHCTBO YMHOKUM Ha (—1)
3x2—-5x+2<0

Haiinem KopHU ypaBHEHUS:

3x2-5x+2=0

D=25-24=1

5+1
x;=—=1
1 6
U
27 6 T 3

I'papuxom ¢yukimu 3x2 — 5x + 2 = 0 sBnsercs mapabona (puc.2), BETBH KOTOPOH HampaBieHbl
2
BBEPX, @ TOUKH MepeceucHus mapabosbl u ocu OXstox; = 1ux, = 3
N300pa3uM reoMeTpUIecKu:

Tak kak Mbl pellaeéM HEpPaBEHCTBO 3x?-5x+2<0, TO PEIIEHUEM HEPAaBEHCTBA OYIET MPOMEKYTOK
2
(uHTEpBaAN) X € (5; 1)

2
OTBeT: x € (5; 1)
®opma npeacTaBlieHUs] pe3yJbTaTa: BHIIOTHEHHOE 33/I1aHHE.

Kpurepun onenkn:

Ouenka "oTJHM4YHO'" BBICTABISACTCA, €CIIM PadOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOJI0IEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM paboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MpOBeIeHUS pabOTHI ObUTH IOMYIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIEeTBOPUTENbHO' BBICTABISICTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.2 @®yHkuun u rpauku

IIpakTnyeckoe 3ansaTne Ne6
HccaenoBanue pyHkuuid. CBoicTBA JMHEHOM, KBAAPATUYHON, KyCOYHO-TUHECHHON H
APOOHO-THHEeHHOH QyHKIUH

Heab padorel: CucremMaTu3upoBaTh 3HAHMS ydamuxcs, (GOpMHUpPOBATh HaBBIKU HCCIIEIOBAHUS
GyHKIHH.
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IIpakTuyeckasi pabora ¢popmupyer:

[1P64. ymeHue omepupoBaTh MOHATUAMHU: (YHKIMS, HeNpepbiBHAs (QYHKIMS, NPOU3BOIHAs,
MepBoOOpasHas, OMpeeICHHbI WHTErpal, YMEHUE HAXOJWUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
HCIOJIB3YS CIPAaBOYHbBIE MAaT€pPUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciydyasX (YHKIUA HA MOHOTOHHOCTb,
HAaXOJIUTh HAWOONBIIME W HAWUMEHbIIUE 3HAYeHUS (YHKIUN; CTPOUTH TpapuKd MHOTOWICHOB C
UCIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHalu3a; MPUMEHSATh MMPOU3BOJHYIO IIPU PEUICHUH 3ajad
Ha JBW)KCHHE; PEIlaTh MPAKTUKO-OPUCHTUPOBAHHBIC 337aUl HA HAMOOJBIINE U HAMMCHBIINE 3HAYCHWS,
Ha HaXO0XKJIEHUE ITYTH, CKOPOCTU U YCKOPEHUS;

[1P65. ymenue omepupoBaTh MOHATUSMHU: palMOHANbHAs (DYHKIMS, MOKa3aTelabHas (QyHKIMS,
creneHHas QyHKIus, JorapudpmMudeckas GyHKIHS, TPUTOHOMETpUUYECKHe QYHKIIUU, 0OpaTHBIE (DYHKITUH;
YMEHHE CTPOUTH TpadUKHd U3YYCHHBIX (DYHKIUH, UCIIOJIB30BAaTh TpadUKH MPH U3YYCHHH MPOIECCOB U
3aBUCHMOCTEH, MpH pElIeHUuH 3ajad U3 JPYTUX Y4eOHbIX MPEeIMETOB U 3aJad U3 pealbHOM >KU3HU;
BBIp@XaTh POPMYJIaMHU 3aBUCUMOCTH MEXITY BEIIMUYNHAMU;

[IPy8. ymeHune CBOOOAHO OIEPUPOBATh MOHATHAMHU: Tpaduk (GyHKIUU, oOpaTHas (YHKIHS,
KOMITO3UIMS (PYHKIMMA, JTMHEHHAs (QYHKIHS, KBaapatudHas (QYHKIHs, CTCIICHHAs (YHKIHS C IIEIBIM
MoKaszareieM, TpPUTOHOMETpHUeckue  (QyHKIMH, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
MoKasareibHas ¥ Jiorapupmudeckas (YHKIMH; yMEHHUE CTPOUTh Tpaduku (YHKIUH, BBITOIHATH
npeoOpazoBanusa rpadukoB (YHKIUN; yMEHUE HCIONb30BaTh rpaduku QyHKUMNA A7 U3Yy4eHUs
IIPOLIECCOB U 3aBUCUMOCTEN MPU PEUICHUU 33aJa4 U3 JAPYTUX y4EOHBIX IIPEIMETOB U U3 PEAbHON KU3HH;
BBIpaXKaTh (POpMyIaMH 3aBUCUMOCTU MEX]y BETMYMHAMH, YMEHHE CBOOOHO OMEPUPOBATH MOHATUSIMHU:
YETHOCTh (DYHKIMH, MEPUOTUIHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKIIWH,
KCTpeMyM (QyHKIMM, HauOolblliee M HaUMEHbIIee 3HA4YeHUA (QYHKIMH Ha MPOMEXKYTKE, yMEHHE
MIPOBONTH HCCIIEIOBaHNE (QYHKIINN; YMEHHE UCIIOJB30BaTh CBOMCTBA M TpaduKu QYHKIIUH JJIs PEIICHUS
ypaBHEHUH, HEPABEHCTB U 33/1a4 ¢ MapaMeTpaMu; N300pakaTh Ha KOOPAMHATHOU TIIOCKOCTA MHOXECTBA
pELIECHHUI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM;

Boinosnenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOWCKA, aHAIM3a M HMHTEpIpeTalud HH(pOpMaruu H
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN AEATEeIbHOCTH;
OK 03 IInanupoBaThb M peaJM30BBIBATH COOCTBEHHOE NPO(ECCHOHATBHOE M JIMYHOCTHOE Ppa3BUTHE,
MpEeNNPUHUMATENIbCKYIO JESITeNbHOCTh B NPOQEecCHOHaNbHOM cdepe, HCHOIb30BaTh 3HAHUSA 11O
(uHAHCOBON ITPAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYalMsX;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U padOTaTh B KOJIJIEKTUBE U KOMAaH/IE;

3aganue
1) Haiigute 3HaueHust GyHKIMI B TOUKaxX
a)  f(x)=2x%2-3x+1, x; =0,
Xy = 2,
x3=-1
+1 _
6) f(x)= %, x = -1,
xz - 0,
.X3 = 6
243y
2) s pyrkomu f(x) = % HaiuTe:
a) fx —32);
6)  f(=x7);

25



1
» 1)
3) Haiinure obnacte onpeneneHus ¢yHKIIHA:
6 . __7 .
Q) Y=o 0 Y=g

B) y =+vVx?—-3x+2; r) y =Vx? + 4x — 12;
1

= — 3
YT e 9 y= |

4) Uccnenyiite pyHKIIMU HA YETHOCTD:

a) y =x? +2x* + 1; 0) y =2x7 —4x3 + x;

B) y =5 —3x3; r) y =2%4+27%,

= 2% — 27X _ -3x%+41,

) y ) e) = —1_5x4 L

) Y=o 3) y =3x>—2x> +4x + 3.
5) Hccnedyime gpynkyuu, 3a0annsle cpaguuecku, Ha 4eMHOCMb:

a) 0)

n) e)

vvvvv

IHopsinok BbINMOIHEHHs PA0OTHI:

1) Haiigute obnacts onpenenenus GyHKIUU.

Jniss HaXOXIEHUS TPOMEKYTKOB 3HAKOIIOCTOSHCTBA HAHAWTE TOYKH TMEPECeUeHHs] C OCHIO
abcruce, pemnB ypaBHeHue y=0. HalinenHnble kopHH paccTaBbTe Ha ocu OX B MOpSAKE BO3pacTaHUs U
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HaWAUTE 3HAK PYHKIIMH HA KaXJIOM U3 TOJyYECHHBIX HHTEPBAIOB. 3aMUIIUTE PE3YIbTaT.
2) Haiinure obmacte onpeneneHust GyHKIUHU. Y O€IUTECH, YTO OHA CHMMETPHUYHA.
1.3amennte aprymeHT (QYHKOUHA X Ha "-x". IloactaBbTe OTOT aprymeHT B
(GYHKIIMOHATILHOE BBIPAYKEHUE.
2.Y1upocTute BhIpakeHHUE.
3.Takum 00pa3oMm, Bbl MOJYYWIN OJHY U Ty k€ (QYHKIHIO, 3alIMCAHHYIO JIJIsl apTyMEHTOB
"x"u"-x". ITocmoTtpuTe Ha ABE 3TH 3aIMCH.
Ecmm y(-x) = y(x), TO 3TO yeTHast QyHKIIHS.
Ecmu y(-X) =- y(X), TO 3T0 HeyeTHast PyHKITHUS.
Ecnu ke mpo (QyHKIHIO HENb3s CKa3zaTh, uTo Y(-X)=y(X) min y(-X)=-y(X), TO IO CBOWCTBY
YETHOCTH 3TO QPyHKIMS 0011ero Buaa. To ecTh, OHA HE SBIISCTCS HU YETHOW, HU HCUSTHOM.
4.3anumure cAelaHHble BAMU BBIBOJIBI.
3) Haiinure obnacte ompeneneHuss GyHKIMM ¥ HYIH (YHKIHH, €CIM OHU ecTh. Mccnenmyiite
(GYHKIMIO HA MOHOTOHHOCTD Ha MOJYyYEHHBIX UHTEpPBAJIaX.
Oyukius F(X) Ha3pIBaeTcs Bo3pacTaromieit Ha otpeske [a,b] , ecnu mis m00bIX IBYX TOYEK X1 U
X2 u3 [a,b] cmpasemnmBo HepaBeHcTBO F(X1)<F(X?) , KOorma xi< Xj.
Oyuknus F(X) HaspiBaeTcs yObIBaromei Ha oTpeske [a,b] , ecnu mis m00BIX IBYX TOYEK  Xp U
X2 u3 [a,b] cnpaBemmBo HepaBeHcTBO F(X1)>F(X2), KOrma xi< X» .

Xoxa padoThI:

x%-1

Uccnenosats Gpyukuuio f(x) = .

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

f—2) = ———= —— = f®

f(—x) = —f(x) => byuxuus f(x) s[BnﬂeTc;)IC{equHoﬁ. ¥

(I)opMa NnpeacTraBjJdeHus pedyJjbTaTa: BhIIIOJTHEHHOC 3a/IaHHUE.

Kpurepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISETCA, €CIIM PabOTa BHITIOJIHEHA B MTOJIHOM 00BEME C COOII0IEHUEM
HE0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MpOBeIeHUS pabOTHI ObUTH IOMYIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeIaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.2 @®yHKkuun u rpauku

IIpakTnyeckoe 3ansaTue Ne7
IocTpoenue u yreHue rpaguKkoB PyHKIUH

Heap padorpi: CrucreMaTH3UpOBaTh 3HAHUS ydaluxcs, GOpMHUpPOBATh HABBIKM HCCIIEIOBAHUS
GbyHKIMN ¥ TOCTpOeHUs rpauKOB, UCCIIEIOBAHUS TPAQUKOB MPOU3BOJICTBEHHBIX IPOLIECCOB.
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IIpakTuyeckas pabora popmupyer:

[1P64. ymeHue omepupoBaTh MOHATUAMHU: (YHKIMS, HeNpepbiBHAs (QYHKIMS, NPOU3BOIHAs,
nepBooOpasHas, OMpeeEeHHbI WHTErpal, YMEHHUE HAXOIUTh MPOHW3BOJHBIC JJIEMEHTAPHBIX (YHKIIHH,
HCIOJIB3YS CIPAaBOYHbBIE MAaT€pPUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciydyasX (YHKIUA HA MOHOTOHHOCTb,
HAaXOJIUTh HAWOONBIIME W HAWNMEHbIIWE 3HAYeHUS (YHKUUN; CTPOUTH TpadUKd MHOTOUWICHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKoro aHajln3a; MPUMEHSATh MPOU3BOAHYIO MPH PELICHUH 3a]ad
Ha JBW)KCHHE; PEIlaTh MPAKTUKO-OPUCHTUPOBAHHBIC 337aUl HA HAMOOJBIINE U HAMMCHBIINE 3HAYCHWS,
Ha HaXO0XKJIEHUE ITYTH, CKOPOCTU U YCKOPEHUS;

[1P65. ymeHue omepupoBaTh MOHATHUSMHU: palMOHANbHAas (YHKIMSA, MOKa3aTeiabHas (QyHKIuS,
creneHHas QyHKIus, JorapudpmMudeckas GyHKIHS, TPUTOHOMETpUUYECKHe QYHKIIUU, 0OpaTHBIE (DYHKITUH;
YMEHHE CTPOUTH TpadUKHd U3YYCHHBIX (DYHKIUH, UCIIOJIB30BAaTh TpadUKH MPH U3YYCHHH MPOIECCOB U
3aBUCHUMOCTEH, MpH pElIeHHuH 3ajad U3 APYrux Y4eOHBIX MpPEeIMETOB U 3aJady U3 PeasibHON >KU3HH,
BBIp@XaTh POPMYJIaMHU 3aBUCUMOCTH MEXITY BEIIMUYNHAMU;

[IPy8. ymeHune CBOOOAHO OIEPUPOBATh MOHATHAMHU: Tpaduk (GyHKIUU, oOpaTHas (YHKIHS,

KOMITO3UIMST (PYHKIMMA, JTMHEHHAs (QYHKIHS, KBaapaTudHas (QYHKIHs, CTCIICHHAs (YHKIUS C IEIBIM
MoKa3zarejaeM, TPUTOHOMETpPUYECKHe  (PYHKIHMH, OOpaTHblE  TPUTOHOMETPUYECKHE  (DYHKIIHH,
MoKasareibHas ¥ Jiorapupmudeckas (YHKIMH; yMEHHUE CTPOUTh Tpaduku (YHKIUH, BBITOIHATH
npeoOpa3oBanus rpadukoB (GYHKIUN; YMEHUE HCIONb30BaTh rpaduku QyHKUMNA A7 U3y4eHUs
IIPOLIECCOB U 3aBUCUMOCTEN MPU PELICHUHU 3a/1a4 U3 APYIMX y4EOHBIX NIPEIMETOB U U3 PEaIbHOW JKU3HU;
BBIpaXKaTh (POpMyIaMH 3aBUCUMOCTU MEX]y BETMYMHAMH, YMEHHE CBOOOHO OMEPUPOBATH MOHATUSIMHU:
YeTHOCTh (DYHKIMHU, MEPUOTUIHOCTh (DYHKIHMH, OTPAaHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIHH,
KCTpeMyM (YHKIHMH, HAuOONbIIee W HaWMEHbIee 3HAa4eHHs (YHKIUU Ha MPOMEXKYTKE, YMEHHE
MIPOBONTH HCCIIEIOBaHNE (QYHKIINN; YMEHHE UCIIOJB30BaTh CBOMCTBA M TpaduKu QYHKIIUH JJIs PEIICHUS
ypaBHEHUH, HEPABEHCTB U 33/1ay C MapaMeTpaMu; N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA
pELIECHNI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;
[1Py18. ymeHue MOAeNUpOBaTH pealibHble CUTYAllMU Ha S3bIKE MAaTEMAaTUKU; COCTABJIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPABEHCTBA W HMX CHUCTEMBI TI0 YCIIOBHIO 3aJau, MCCIENOBATh MOCTPOCHHBIE MOJAETH C
UCIIONIb30BaHMEM  ammapaTa anreOpbl, HMHTEPIPETHPOBATh IOJYYCHHBI  pe3ylnbTaT; CTPOUTH
MaTEeMaTHYECKHE MOJICITN C IIOMOIILI0 TEOMETPUIECCKIX IMOHSATHI U BEJIMYMH, PEIIaTh CBSI3aHHBIC C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeJh W HHTEPIPETUPOBATH TOMYyYEHHBIN
pe3yabTaT; pemaTh MPUKIAIAHBIE 3aadydl CPEACTBAMH MAaTEMaTHYeCKOrO aHaiu3a, B TOM YHCIE
COLIMATIbHO-9KOHOMUYECKOTO U (PU3MUECKOTo XapakTepa

BeinosiHenue padéoTsl cnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHANBbHON JeATEIbHOCTH MPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbs3oBaTh COBpPEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W MHTEpHpeTanuy HUHPOpMaluu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATeIbHOCTH;
OK 03 IlnmaHupoBaTh M peaINU30BBIBATh COOCTBEHHOE MPO(PECCHOHANIBHOE W JIMYHOCTHOE pa3BUTHE,
NPEINPUHUMATENbCKYIO JEATENbHOCTh B MPOQECCHOHATBHONH cdepe, HCHOIb30BaTh 3HAHUS 110
(bUHaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalIMSIX;
OK 04 D¢ dexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAaHIE.
[IK 5.1 IlnanupoBarh AESTENbHOCTh MOAPA3JAEICHHS MO TEXHUYECKOMY OOCIYKHBAHUIO U PEMOHTY
CHCTEM, Y3JIOB U IBUTATENIel aBTOMOOHIIS.

3amanne
1. CI/IJ’Ia TOKa B l'IpOBOJIKe aBTOMO6I/IJ'I${B 3aBUCUMOCTH OT BpeMeHI/I MCHJCTCA 110 3a1<0Hy:
I(t) =t> -8t +17.
HOCTpOfITC T pa(bI/IK U3MEHEHHUS CWIbl TOKa. B Kakod MOMEHT BPEMCHH CHJIa TOKa 6BIJ'Ia
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MUHUMAaNbHON? B Kakoll IpoMeXyTOK BPEMEHHU CUJIa TOKa Bo3pacrana?
2. IlpuMeHsisi reoMeTpUYeCKHe TpeoOpa3oBaHusi, MOCTPONTEe TpaduKku HyHKIIHIA:
a) y=(x—-5)?2+1;
6) y=I(x+1°+1];
1
B) y = -2 + 3;
1
r y=

|x|+2

IHopsinok BHINOJHEHHUS PAOOTHI

Juis  mocTpoeHHMs  TpaUKOB — BOCIOJB3YHTECh  T€OMETPUYECKHMH  MPEOOPa30BAHMSIMHU:
CUMMETPUYHOE OTOOpakeHHe TIpaUKOB OTHOCHUTEIBHO OCEH KOOpAMHAT, MapauleNbHBIA IEePeHOC
rpauKoOB, C)KaTHE U PACTSKCHHE.

Xox paboTsi:

[octpouts rpaduk Gpyukuuu y = (x + 3)% + 4.

3a ocHOBY B03bMEM rpaduk y = x?2 (puc. 1).

3arem crpoum rpaduk y = (x + 3)? myrém napamiensHoro nepenoca rpaduka sieso(puc.2).

Crpoum rpadux y = (x + 3)? + 4 napajiensHsIM epeHocoM rpaduka Beepx (puc.3).

Puc. 1 Puc. 2 Puc. 3
®opma npeacTaBlieHUsl pe3yJbTaTa: BHIIOTHEHHOE 33/1aHHE.

Kpurepun onenkn:

Ouenka "oTJHM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBUI; B OTBET€ NMPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM paboTa BBHINOITHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, UTO TO3BOJISIET TIOJYUYUTh MPABHIIBHBIC PE3YJIBTATHI U BHIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISICTCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIHHBIX BHIBOIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckoe 3ansaTne Ne8
Pemienne MppanuoHaJbHbIX YPABHEHHUI

Heab padorsi: O00O0UINTH, 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHUA ydalluxcs, (GOpMHUPOBAThH
HAaBBIKM PELICHMsI pa3INYHbIX BUJIOB UPPALIMOHAIBHBIX YPABHEHUH.

IIpakTuyeckas pabora popmupyer:
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[1P62. ymeHne onepupoBaTh MOHATUAMU: CTETIEHb YMCIA, JOTapu(M UYUCIIA; YMEHUE BBHIOIHSATDH
BBIUMCIICHUE 3HAUYEHUI 1 NpeoOpa3oBaHMsl BBIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHUs
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

ITP63. ymeHue omepupoBaTh IOHATHSAMM: pPaLMOHAIbHbIC, MPPALMOHAIbHbIE, 10Ka3aTeNIbHBIE,
CTETIEHHbIE, JTOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py6. ymenue cBOOOJHO ONEpUPOBATh MOHATHUAMHU: CTEIEHb C LEJIbIM I0OKa3aTeleM, KOpEHb
HAaTypaJlbHOM CTEIIEHH, CTENEHb C pPalUOHAIBHBIM II0KAa3aTelIeM, CTEIEHb C JEHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC M TAaHI'€HC IIPOU3BOJIBHOIO YUCIIA;

[1Py7. ymeHue omepupoBaTh TMOHSATHSAMU: TOXIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHuE,
YPaBHEHHE, HEPABEHCTBO, CUCTEMAa YPAaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABCHCTB
U CHCTEM, palHOHaJbHbIC, HPpPAUOHANbHbBIC, IIOKa3aTelbHbIe, CTENEHHbIE, JorapuMuiecKue,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C I1ApaMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3anyuHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 Beibupath cmocoObl pemieHds 3anad NpoPecCHOHANbHON AEATEeIbHOCTH MPUMEHHUTENBHO K
pPa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUU U
WH()OPMAIMOHHBIC TEXHOJIOTHUH JJIS BEITIOTHEHHUS 3a/1a4 MPOPECCHOHATBHON I TeILHOCTH,
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE

3aganue
Pemnre ypaBHeHus:
1) Vx—1=4
2) V3x+7+4=0;
3) 7-Vx+2=4

4) V16x%+16x +29 = 5;

3| x+2
5) \I 5x+22 -1

6) V2x—4—+Vx+5=1;

7) V5+Vx+3=3;

8) V2x+1++x—3=2Vx.

ITopsinok BbINOJIHEHHS PadOTHI

1) [Ipn BO3BeneHUU ypaBHEHHUS B YETHYIO CTENEHb IOJIy4aeTCsi ypaBHEHHE, SIBISIOLIEECS
CIIEACTBUEM MCXOAHOTO. [103TOMYy BO3MOXHO NOSIBIEHHE NOCTOPOHHMX PELIEHWI YpaBHEHMs, HO HeE
BO3MOXXHA moTepsi KopHel. [IpuunHa mproOpeTreHuss KOpHEM COCTOMT B TOM, YTO NPU BO3BEJIECHUH B
YEeTHYIO CTENEeHb YHUCEeJl, PaBHBIX MO aOCOJIIOTHOW BEIMYMHE, HO Pa3HBIX M0 3HAKY, MOJy4aeTcs OJUH U
TOT € pe3ynbTar.

Tak kKak MOTYT MOSBUTHCSI TIOCTOPOHHUE KOPHH, TO HEOOXOIUMO JeNaTh MPOBEPKY, MOACTABIISL
HalJIeHHbIE 3HAYEHWS HEU3BECTHON TOJNBKO B IEpBOHAYaJbHOE YpaBHEHHE, a HE B KakKue-TO
IIPOMEXKYTOUHBIE.

2) [Ipu perennn uppanMoOHAIBHBIX YPaBHEHUH IOJIE3HO MeEpe]l BO3BEIEHUEM 00enX yacTei
YPaBHEHUS B HEKOTOPYIO CTEIIEHb "YEAUHUTD pajuKan'.
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Xox paboThI:

Pemute ypaBHeHHE V5x — 8 = 4.
Uto0B! N30aBUTKLCS OT KOPHSI, BO3BEIEM 00€ YacTH ypaBHEHUS B KBaJpar:
(V5x—8)" = 42
5x —8=16
5x =16+ 8
S5x = 24
24

X=?

x = 4,8.
dlopMa HpeIlCTaBJIeHI/ISI pesyanaTa: BBIIIOJIHCHHBIC 3a1aHNA.

Kpurepum ouenku:

OuneHka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBHIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEA0BATENBHOCTH JEHCTBUI; B OTBETE MPABUIBLHO W AaKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClAM PaboTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO IMO3BOJISET MOTYYHUTh MPABUIIBHBIC PE3YJIbTAThl U BBIBOJIBL; B XOJIC
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka '""Hey10BJIETBOPHUTEIbLHO'" BBICTABIISCTCS, €CIIM PA0OTa BBHIMOIHCHA HE TMOJIHOCTHIO HITU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MTO3BOJISET CACNIATh MPABUIILHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi

IIpakTnyeckoe 3ansaTne Ne9
IIpeodpa3oBanus BbIPaKEHU I, COAEPKALINX CTENCHU U PAHKAJIbI

Heap padorbi: O600MMNTH, 3aKpENUTh M CUCTEMATHU3UPOBATH 3HAHUSA Yy4allUXCS MpPHU pEIIeHUn
3aJaHuil 10 TPeoOpa30BaHUIO BBIPAKEHUH, COJCPKALINX CTENEHH M paguKalbl. PaccMoTperh Hx
MIPUMEHEHUE B MPUKIIATHBIX (popMyax

IMpakTuuyeckasi pagora opmupyer:

[1PG2. ymeHue omepupoBaTh MOHATUSIMH: CTEIIEHb YMCIA, JorapudM YUCiIa; YMEHUE BBITIOIHSITH
BBIUHCJICHHUE 3HAYCHUI 1 TIPpeoOpa30BaHus BRIPAKEHUHN CO CTETICHSIMH U JIorapudMamu, mpeoOpa3oBaHms
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

[1Py6. ymenue cBOOOTHO OINEPHPOBATH MOHATHUSMU: CTEMEHb C IENBIM MOKa3aTeleM, KOPEHb
HAaTypaJbHOM CTENEHH, CTENEHb C pAIMOHAIBHBIM [OKa3aTeleM, CTENeHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKA3aTeNeM, JIorapuM 4rciia, CHHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBLHOTO YUCIIA;

[IPy18. ymeHne MoAenupoBaTh peajbHbBIE CUTyalldd Ha S3bIKE MAaTEMAaTHUKH; COCTaBJISATH
BBIPA)KECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3a/layd, UCCIEAOBATh MOCTPOCHHbBIE
MOJICJIM C HWCIIOJIB30BAHMEM arapaTta aiareOpbl, HHTEPIPETHPOBATh TMOJYUYCHHBIA pPe3yJbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIENIN C TOMOIIbIO TEOMETPUUYECKUX MOHATUN U BETUYHH, PEIIaTh CBA3aHHbIE C HUMHU
MPAKTUYECKUE 3a/1a4d; COCTABJIATH BEPOATHOCTHYKO MOJEIb W HWHTEPIPETHUPOBATH MOJTYYECHHBIN
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pe3yiibTar;, pCulaTb MHNPUKIAAHBIC 3aJa4u CpCACTBAMU MATCMATHUYCCKOIO aHalini3a, B TOM YHCIIC
COITUATEHO-9)KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mnpo(hecCHOHATBHOW JAEATEIbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 04 D¢ dexTHBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMAH/IE;
[1IK 5.1 IlnanupoBaTh AESATEIBHOCTH IMOAPA3AEICHUS MO TEXHUYECKOMY OOCIY)KHBAaHUIO U PEMOHTY

CUCTEM, y3JIOB U JIBUTATEJICH aBTOMOOHIIS.
3ananue

1. Beruucnure:

a) V24-9; 6) V48-27;
B) V54 - 24; T) {75 - 45;
1) m; e) m;

2. llpencraBbTe BBIPAKCHHE B BHUAC CTCIICHH M HAWIUTE €ro 3HAYCHUE TPU JAHHOM 3HAYCHUU

MepEMEHHOM:
afa? — 6 7 _1,
a) ——mnpna=6; 0) S mPHp =3
B) b mpub = =; r) (t_3)2-in nt=0,1
22 P 2’ s P "

3. V3BeCTHO, YTO JMAMETP CTEPXKHA-TIOABECKM W3 apmarypuod cranm d, =3cm. Onpenenure
TpeOyeMyIo IUIOLIAb CEUCHUSI CTEPKHA Aqp (cM?), eciu ameTp 3agaetcs mo hopMyIIe

4-4,,
d,, =+—— . 3HaueHue 7 BO3LMHTE paBHOE 3.
7T

4. Tlepuon nomypacmnazna emiectBa paBeH 140 cyrok. Ckonbko BemiecTBa octanercs uepes3 10 net, ecnu
€ro HayaJlbHas Macca paBHa 8r?

5. KonM4ecTBo TEMIOTHI, BBIIEAIEMOE MPOBOJHUKOM C TOKOM, BbUMCHseTcs 1o gopmyne: Q = % - Rt.
Haiinure cumy Toka (B Amnepax), ecmn Q = 720 /x, R=90M, t =5c.

ITopsinok BbINOJIHEHHS PadOTHI

BriHECHTE 3HAK MUHYC U3 IPOU3BEACHUS. BOCTIONB3yHTECh CBOMCTBOM CTEIIEHH C OTPULIATEIEHBIM
nokaszareneM. YIOTpeOuTe CBOMCTBO BOCHPOM3BENEHHUS BO BTOPYIO CTeMeHb. J[IsI OKOHYATEIbHOTO
VIOPOIIEHHUS 3TOT0 IpHUMEpa BOCHOJIb3YHTECh MPABUIOM YMHOXKEHUs JpobOeil. B mocnennem 1are
BOCITIOJIB3YMTECH JICJIEHUEM CTEIIEHEN C OJMHAKOBBIM II0KA3aTEIIEM.

B »TOM ciiyyae Hajo MpPUMEHUT CBOMCTBO CTENEHEW € OTpHUIATEIbHBIM Moka3aTeneM. YToObl
pasrpy3uTh NOJIYUYEHHYIO JIpoOb, Ha/l0 Mpeodpa3zoBarTh 3Ty ApoOb B AeneHue. [IpuBectu apods K o0meMy
3HAMEHATENI0 U MPOU3BECTU CIOXKEHHE Apodeit ¢ oOum 3HameHnareneM. [locneqHum marom crenarb
COKpAILICHHE.

Onpenenure NOpsSAOK nelcTBUsA. BelpakeHune B mepBol CKoOKe MNpUBEIUTE K OO0IIEMYy
3HaMEHATeNl0, B YUCIHUTENE CJeNaiiTe IpyNmUpPOBKY M BbIHECHUTE OOIIMH MHOXHTENIb 3a CKOOKY.
BrimonauTe neneHue, cokparute Ha oOmuiA MHOXHUTENb. [locienHee nelcTBHE — CIOXKEHUE APoOei
OJIMHAKOBBIMM 3HaMeHaTeIsIMU. [IpuBenuTe moo0HBIE cllaraeMble.

32



Xon pa6oTsI
1) YupocTuts Belpaxkenne: (°)°(*))y°  xy*7’

x2y3 X10y10zl7

Brauane Haji0 MpoOBECTH PACKPBITHE CKOOOK, JUISl 5TOTO BOCIIOIB3YEMCSI CBOWCTBOM CTEIICHEH.

(-3)6) ,.(42) | 6-3
X X _ _ ~ -12.3 -3 -5,-10_
_ . y —x710y5102717=X y-xy°z =
X

BOCHOJ‘IBBYGMCH CBOfICTBOM CTCHeHefI C OTpI/II_IaTeJ'IBHBIM ITOKAa3aTCJICM.
3
=y 1
xlz x3y5210

OtBer: »° 1

12 _3.5.10
b x*y°z

2) VIIPOCTUTH BEIPAKEHUE
Jx+1 1
xx+x+dx 2 Jx

Pemenue. Beenem o6o3Hauenne a=+/x , Tormax=(x)’=a’>, xJx=dla=d° -

dopmyiia U3 yCIOBUS 3a/1a4M [10CTIE 3aMEHbI OYAET BBIIVIAACTh TakK: atl . 1
3 2 T4
a +a +a a —a

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

Torma a+l 1 a+1l ala-1)(a® +a+1)

8 a3+a2+a'a4—a:a(a2+a+l). 1 =(a+h@-b=a’~1
BepnewMmcs k 3ameHe: a’-1=x-1.
OtBert: x-1.

(I)opMa npeacraBjJdeHus pedyjabTaTa: BhIIIOJTHECHHOC 3a/IlaHNE

Kpurepun onenkn:

Ouenka "oTJHM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOJI0IEHUEM
HE0OXOIMMOM TOCTIEOBATENBHOCTH JIEHCTBUIl; B OTBETE MPAaBUIBLHO U AKKypaTHO BBIOJHEHHI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISIETCSA, €CIM paboTa BBHIMOIHEHA HE TOIHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paboThl HE TIO3BOJISET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi

IIpakTyeckoe 3ansaTue Nel0
Pemienue noxkasarebHbIX yPABHEHUI

Heabp pa6orbi: O600IMNTH, 3aKpENUTh U CUCTEMATHU3MPOBATh 3HAHUS YUaIIUXCA MO METOoJaM
pellleHrs TOKa3aTelnbHBIX YpaBHEHM. PaccMoTpeTh TpHMEHEHHWE TOKa3aTeNbHBIX  (DYHKIHUH.
IIpakTuyeckasi pabora popmupyer:

[1P62. ymeHnue onepupoBaTh MOHATUSMU: CTENEHb YMCIA, Jorapudm 4yuciia; yMEeHHE BBITOJIHATD
BBIUHCIICHHE 3HAYCHHUI 1 TIPpeoOpa3oBaHus BRIPAKEHUH CO CTETICHSIMH U JIorapudMaMu, mpeodpa3oBaHus
TpOOHO-palMOHATIFHBIX BRIPAKECHHI;
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[1P63. ymeHue omnepupoBaTh MOHATUSMH: DPALMOHAIbHbIC, WPPALMOHAIBHBIC, MOKa3aTeJIbHbIE,
CTENEHHbIE, JorapupmMuuecKkrue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[TPy6. ymenue CBOOOJHO OINEpPHUPOBATH MOHATHSAMHU: CTEIEHb C LEIBIM II0Ka3aTesleM, KOpEHb
HaTypaJbHOM CTENEHH, CTENEHb C pPAlMOHAIBHBIM II0KA3aTEJIEM, CTENEeHb C JEHCTBUTEIbHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, JorapudM Juciia, CHHYC, KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[1Py7. ymeHue omepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPaBHEHUN M HEPABEHCTB, PABHOCWIIBHOCTh YPABHEHMI, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWPpPALMOHANBHBIC, [OKa3aTelbHbIE, CTENEHHbIC, JIOrapu(PpMUUECKUE,
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs PEIICHHsS MAaTeMaTH4YEeCKUX 3aJad U 3a1ad u3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HHU.

[IPy18. ymeHue MoOAENUpOBaTh peEajbHbIE CHUTYallud Ha S3bIKE MATEMAaTUKH; COCTaBIISIThH
BBIPA)XCHMS], YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3a/1a4d, UCCIEA0BaTh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAHWEM armapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIENIN C MTOMOILbIO TEOMETPUYECKUX MMOHATUN U BEITUYHH, PEIIaTh CBA3aHHbIE C HUMU
MIPaKTUYECKHE 3aJaul; COCTaBJISATb BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelaTh NPUKIAAHBIE 3a/Jadyd  CpPEICTBAMM MAaTEMaTHYEeCKOTrO aHajliu3a, B TOM YHCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3NUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 Beibupath crnocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpEACTBa IOMCKA, aHAW3a M HMHTEpHpeTanuu uHpopManuu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJIsI BBEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.
[IK 5.1 TlmanupoBaTh AEATEIHLHOCTH MOAPA3ACIEHUS MO TEXHUYECKOMY OOCTY)KMBAaHUIO M PEMOHTY
CHCTEM, y3JIOB U JIBUTATEJei aBTOMOOUIISL.

3amanne
1. Pewuts ypaBHeHUS:
) (2) =1 6) 0,5% = 0,125;
9
B) 4 =1, r) 7x=L;
16 343
1) 10* = Y1000; e) 0,3 = 3/0,0087;
x— L. LA :
u) 2Xt1 = 4; K) 0,4*75% = 0,16+/0,4;
2-x
1) 531 =02 M) (%) = 8vV2;
2x+3 4x—7
et O BN O R
3x+7
p 2- ()7 -7
m 3% —3*%*3 = _78; 1 3548
O
7
5x—1 5
C) 52x—1 _ 52x—3 =48; T) (%) x + (%) x _ g;

h
2. JlaBieHre BO3/yXa U3MEHSETCS B 3aBHCUMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha kakoii BeICOTE

34



JaBJIEHHE BOo3yxa paBHO 128[1a?

3. Cuma TpeHHUs JKEJIE3HOr0 Tpoca, HAMOTAaHHOIO Ha KeJe3Hbld OapalaH, JaeT BO3MOXHOCTb
ypaBHOBECHTbh MeHbIeH cuinoit F, Bompiyto cuny F, koTopyto Beraucistor mo gopmyine F =F,-3",

rae N - 4ucino BUTKOB Tpoca Ha Oapabane. TpeOyercss yCTaHOBHTH CKOJBKO pa3 TPOC HAMOTaH Ha
Oapaban, eciiu cuioit 8 H ynepxuaercs rpys 24 H.

IMopsinok BbINOJIHEHHUSI PA0OTHI:
OGe yacTH ypaBHEHHS IIPUBOAMM K OJHOMY OCHOBaHHMIO: a'* =a
ciemyromee coiictBo: (a'™ =a®™) < (f(x) = d(x)).

®® | rae. 3areM ucHonbzyem

Xon pa6oTsl

Pemmre ypaBHeHue: o1@-05. [51-0,001-

Pemenmne: [IpeoOpa3yem ypaBHeHHE K BUAY: '™ =a®™ .
0272050105 — 013 & 02%° ~05+05 _03 5 0277 013

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

®opma npeacTaBaeHUus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ouenku:

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

Ounenka ''Xxopomo'" BBICTAaBIISETCS, €CJIM BBIIOJHEHbl TPeOOBAaHUS K OLIGHKE "OTJIIMYHO", HO
JOTYILEHBI 2-3 HENOYETA.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka '"Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTenenu u Jiorapugmsi

IpakTuyeckoe 3ansaTue Nell
Pemienue nokasareibHbIX HEPABEHCTB

HeJ'IBZ O606H_II/ITL, 3aKpCIIUTh U CHUCTCMATHU3UPOBATH 3HAHUA YUYAIIUXCA IO METOJAaM PCHICHUSA
IMMOKAa3aTCJIbHBIX HEPABCHCTB

IIpakTuyeckas padora popmupyer:
[IP62 ymeHue omepupoBaTh MOHATHSAMM: CTENEHb 4YHCIA, JOrapupM YMCIA; YMEHHE BBITOJIHATH
BBIUHCJICHHE 3HaUE€HUH U MpeoOpa30oBaHusl BhIPAXKEHUN CO CTENEHSIMU U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUIA;
[1PG3 ymeHnue onepupoBaTh NOHATUSIMU: palliOHATIbHBIE, HPPALlMOHANIbHBIE, TI0Ka3aTeIbHbIE, CTETICHHbIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
[IPy6. ymeHue cBOOOJHO ONEpUPOBATh MOHATUSAMM: CTENEHb C IEJIbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PALUOHAIBHBIM II0Ka3aTelIeM, CTENEHb C JIEHCTBUTEIBHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm drciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;
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[1Py7. ymeHue omnepupoBaTh MOHATHAMH: TOXKIECTBO, TOXXKIECTBEHHOE INpeoOpa3oBaHME, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPaBHCHMM M HEPABEHCTB, PaBHOCHIBHOCTb YPAaBHEHMH, HEPABEHCTB M CHUCTEM,
paluuOHaAIbHbIE, HMpPaLMOHAJIBHEIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupMHUECKHE,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C IIapAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3nuyHbIX 001acTel HAYKH U peaIbHOM KU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOuparh crnoco0bl pemeHust 3aga4 MnpodhecCHOHATBLHON ACSITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 DddexTuBHO B3aUMOACHCTBOBATh U pabOTATh B KOJIJIEKTUBE M KOMAHJIE.

MarepuanbHoe o0ecniedenue: VHauBUIyalbHbIE 33aHUs, CIIPABOYHBIE MaTEpPHaJIbl, KOHCIIEKTHI
JIEKLIUN.

3ananmue:
1.PemuTe nmpocTeiime mokasareabHble HEPABEHCTBA:

n* . x < L 3x £ 1
) (3) <216 227°>% 32

2

2. Pemmmre nokazarenbHBIE HCpPaBCHCTBA:

1) 5¥*~2x-1 < 75;
2) 3%*2 4 3%"1 < 28

IHopsaok BbINOJIHEHUS PA0OTHI:
1. 3anumure mokasaTelibHOE ypaBHEHHE.

2. OO6e yacTu HEPaBEHCTBA IIPUBEIUTE K OTHOMY OCHOBAHHIO:
af @) > qet)

3. Tlpu pelenuy MOKa3aTeIbHBIX HEPABEHCTB HEOOXOAMMO yUecTh CBOHCTBO MOHOTOHHOCTH
dysxmum, T.e. mpu a > 1 a’® > a?® < f(x) > @(x)

mpu 0<a<1a® >a?® < f(x) < px) .

4. Pemure nomy4yuBlieecs anreOpanyeckoe HepaBEHCTBO.
5. 3amnuummre oTBeET.

Xox pa0dorsl: 3anucarh 3aJaHUE B TETPA/Ib U PELIUTh.
1 X

1 (3) <216
Pewenue:

1\¥ 1\73

el - Q >
@ <@ ,
x> -3 -3
Otser: x € (—3; +)
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2. 5¥-2x-1 < 25
Pentenue:
5x2—2x—1 < 52
x2-2x—-1<?2
x2—-2x-3<0
x2—2x—-3=0 + —  +
X, = —-1; X, = 3 U 0
-1 3

v

Otset: x € (—1;3)

3.3%+2 4 3%-1 < 28
Peurenne: 3% - 32 + 3% -§< 28

3* =y;
9y+§y < 28;
95y < 28;

y<28:9% y<3.

BepuemMmcs k crapoii nepemennoit: 3% < 3\\

x <1 1
dopma npeacTaBIeHUs Pe3yJibTaTa: BHIIIOJHEHHOE 33 JaHKe

v

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH NIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0O/I€
MIPOBEIEHUS pabOThI ObUIH JOMYILEHbI OIIMOKH.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jiorapu(pmbl

IIpakTHyeckoe 3ansitue Nel2.
Pemenue noxkasare1bHbIX YPABHEHUH U HEPABEHCTB.

Heab: O600mMTH, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS YYalIUXCS MO METOJaM pELICHUS
[IOKa3aTEeJIbHBIX YPAaBHEHUM U HEpAaBeHCTB. DOpMUPOBATh HABBIKU PELICHUS.

IpakTuyeckasi padora popmupyer:
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[1P62. ymeHue omepupoBaTh MOHATHSAMU: CTENEHb 4YHCIa, JIorapudM 4YHCIA; YMEHHE BBIIOJIHATDH
BBIUMCIICHUE 3HAUYEHUI 1 NpeoOpa3oBaHMsl BBIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHUs
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

I1P63. ymeHue onepupoBaTh IOHATUSAMHU: pallMOHAJIbHBIC, MPpPALUOHAIbHbIC, I10Ka3aTeJIbHBIC,
CTETIEHHbIE, JTOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[IPy6. ymeHue CcBOOOJHO ONEPUPOBATh IOHATUSAMH: CTENEHb C LEIbIM IO0Ka3aTeleM, KOpEHb
HAaTypaJlbHOM CTEIIEHH, CTENEHb C PALMOHAIBHBIM II0KA3aTEIEeM, CTEINEHb C JACHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC M TAaHI'€HC IIPOU3BOJIBHOIO YUCIIA;
[IPy7. ymeHue onepupoBaTh MOHATHSAMH: TOXKIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHME,
HEPABEHCTBO, CUCTEMa YPaBHCHHMM U HEPABEHCTB, PaBHOCHIBLHOCTb YPAaBHEHMI, HEPABEHCTB M CUCTEM,
paluMOHaIbHbIE, HUppaLMOHAIIBHEIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupMHUECKHE,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath cmocoObl pemieHds 3anad MpodecCHOHATbHONW AESTENTbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUU U
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJIIEKTHUBE  KOMaH/IE.

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

3aganue:
1. PemmTte nmokazarenbHOE ypaBHEHUE:
a)2*4* —=5%2+2=0;

0) 22**t1 — 5% 2¥ — 88 = 0;

9 () -5+ () -6=0

2. Pemure mokasareinrHoe HCPAaBCHCTBO:
2)9%X — 3X — 6 > 0;

6)3* + 91 —-810 < 0

IHopsiaok BbINIOJIHEHHS Pa0OTHI:

1. 3amumure ypaBHeHHME (HepaBeHCTBO). OmpenenuTe, KaKUM METOJO0M HYXXHO BOCIOJIb30BATHCS
i peumieHus. OCHOBHBIMH METOJAMM DPELIEHHUS IOKa3aTelbHBIX YpaBHEHUH U HEPABEHCTB
SBJISIIOTCS: METOJ| MPHUBEACHHUS OO0EMX YacTel K CTEMEeHW C OJUHAKOBBIM OCHOBaHHMEM; METO
BBEJICHUSI HOBOW MEPEMEHHOI; METO/ BHIHECEHHSI O0IIIETr0 MHOKUTENS 332 CKOOKH.

2. llpumenute BbIOpaHHBIH MeToa. Ilpu pemeHUM MOKa3aTENbHBIX YpaBHEHHH HE00X0AUMO
MTOMHHTb, YTO peIlIeHHE JIF0O0TO MOKa3aTeIbHOIrO0 YPAaBHEHUS CBOJIUTCS K PEHICHUIO MPOCTEHIINX
MOKa3aTeJIbHBIX YPaBHEHUH.

38



[Ipu pemieHnn NoOKa3aTeNbHBIX HEPABEHCTB HEOOXOIUMO YUUTHIBATh CBOMCTBO MOHOTOHHOCTH
dynxmum, T.e. ipu a > 1 a’® > a?® < f(x) > @(x)

mpu 0<a<1a® >a?® s f(x) < px) .

3anuuImTe OTBET.

Xox padoThI:
1. Pemmre noka3areinbHOE YpaBHCHHUE:
a)2-4*—-5-2¥4+2=0;
Pemenue:
2-2%% —-5-2%42=0.
BBezneM HOByIO iepeMeHHY0: 2% = y.
[onyuum ypaBHenue: 2y2 — 5y +2 = 0.
Penraem nosydeHHOE KBaJpaTHOE ypaBHEHUE:
D=b?>—4ac=25—-16=9 =32

-b—VvD _ 5-3 _ 1, —b+VD _ 5+3 _ 8

= = = - = ——=2.
Y1 2a 4 2 V2 2a 4 4

Bepaemcs k ctapoi IEpEMEHHOM, IIPU 3TOM IIOJIYYMM IPOCTEHIINE IOKA3aTEIbHbBIE YPAaBHECHHUS:

2% = > wm 2* =2

2¥ =271 2% = 2%
x =—1; x=1.

OtseT: -1;1

6)22¥+1 _5.2% _ g8 = (;
Pemenne: 22*-2—-5-2¥ —88 = 0;

BBeznem HOBYIO lepeMeHHy0: 2% = .

[lomyunm ypaBHenue: 2y — 5y — 88 = 0.

Pemraem nonydyeHHoe KBaJpaTHOE YPaBHEHHUE:

D = b% — 4ac = 25+ 704 = 729 = 27?

_ —b—VD _ 5-27 22 _ —b+VD _ 5+27 _ 32

V1= T T Th ST a T TN = =T = =s

Bepaemcs k ctapoii IEpeMEHHOM, IPU 3TOM IOJIYYMM MPOCTEHIINE TTOKA3aTEIbHbBIE YPAaBHECHHUS:

2% = -5,5; U 2*=8
Her pemennii, Tk 2% > 0; 2% = 23
x = 3.
OtBet: 3

2. Pemnte nokasarebHOE HEPABEHCTBO:
*-3*-6>0
Pemenne: 32¥ — 3% — 6 > 0;

BBezneM HOByIO epeMeHHy0: 3% = y.

I[lonyunM KBaJpaTHOE HEPABEHCTBO: y2 —y — 6 > 0.

PemaeM HOJ'IyLICHHOC KBaI[paTHOC HCpaBCHCTBO METOOOM I/IHTCpBaJ'IOB:
y2—y—6=0;

39



D=b?>—4ac=1+24=25

Il
ul
N

__ -b—VD _1-5 _ 2 __ -b+VD _ 145 6 3
NT"7% T2 7T T T T
+ 2 - 3 o+
PemreHneM OTHOCUTENBHO TEPEMEHHOM Y SBIAIOTCA WHTEPBAJbL: (—00; —2) U (3; +0).

3anumeM 3TH HWHTCPBAJIbI B BUAC HCPABCHCTB!

3 < =2;

|[y <2, Bepuemcsa k ctapoit nepeMeHHOI [[

y>3’
HepaBenctBo 3* < —2 He MMeeT pelieHusl.
3* < 3%
x> 1.
Otser: (1;+0).
@®opma npeacTaBJieHUs Pe3yJbTATAa: BBIIOJHEHHOE 33a/JaHUE

Kpurepun oneHku:

Ounenka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBHIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTU TaKOB, UTO TO3BOJISET MOJIYYUTh MPABIIBHBIC PE3YIIHTATHI U BHIBOJIBI, B X0O/I€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TTO3BOJISET ClIENaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u Jorapugmsl
IIpakTyeckoe 3ansaTue Nel3.

Haxoxaenue 3HaYeHHH Jiorapudma 1mo npousBojibHOMY ocHoBaHuI0. Ilepexon or oqHoro
OCHOBAHHUA K APyromy. Beruucienue u cpapHenue jgorapugmos. Jlorapupmuposanue u
NOTEHLHPOBAHNE BbIPAMXKEHU I

Heab: O600UIMTH, 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHMS ydalquxcs 1no teme. OopmMupoBaTh
HaBBIKM HAXOXKJCHUS 3HAYCHHMH JIOrapu(pMHUUYECKHX BBIPAKCHHH, MPUMEHSs OINpe/ielieHue U CBOWCTBA
sorapu@moB, JorapuGMUpoBaTh U MOTEHIUPOBATH BBIPAKEHUSI.

IIpakTuyeckas padora popmupyer:

[1PG2. ymeHue omepupoBaTh MOHATUSMU: CTETICHb YHUCIA, JIOTapu(M UYUCIIa; YMEHHE BBITIOTHATH
BBIUHCJICHHE 3HAaYeHUI 1 TpeoOpa3oBaHusl BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus
JIpOOHO-PallMOHABHBIX BBIPAKCHHI;
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[1Py6. ymeHue cBOOOJHO OMEPUPOBATH MOHATHSAMHU: CTENEHb C IIENBIM II0Ka3aTeseM, KOPEHb
HaTypaJIbHOM CTENEHH, CTEIEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[IPyl8. ymeHHe MOIEIMpPOBaTH pEAJbHBIE CUTYyallMH Ha S3bIKE MAaTEMaTHKH; COCTaBJIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATh OCTPOEHHBIE
MOJIEJIN C KCHOJb30BAaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh NOIYYEHHBIH pe3ybTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C IIOMOIBI0 T€OMETPUUECKUX MMOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKUE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; pelarb IPUKIAAHBIE 3aJadyd CPEICTBAMM MATEMAaTHUYECKOrO aHalu3a, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKOT0 U (PU3HUECKOr0 XapaKTepa;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
IIK 5.1 IlnanupoBaTh AESTENbHOCTb IMOAPA3ACICHUS IO TEXHUYECKOMY OOCITY)KMBAHUIO U PEMOHTY
CHCTEM, y3JIOB U JIBUTaTeIed aBTOMOOMIISL.

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

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

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

2. Haiinure 3HaueHHe BEIpakeHns: 271710836 — 4-10840,125

3. Tlponorapudmupyiite BbIpaK€HUE IO MPOU3BOIHLHOMY OCHOBAHHUIO:

a?¥d

p3c5’

4. EMKOCTD BBICOKOBOJIBTHOTO KOHZAEeHcaTopa B jatuuke C = 2+ 10~ °®. [TapannensHo
KOHJIEHCATOPOM MOJIKIIOUEH PE3UCTOP ¢ conpoTusieHneM R = 5-10° Owm. Bo Bpems paboThl
JaTuyuKe HampsbkeHue Ha konaeHcatope Uy, = 16 kB. [locne BrikiIOueHUsT 1aTYMKa
HalpsDKEHUEe Ha KOHJeHcaTope yobiBaeT no 3HaueHust U (kB) 3a Bpems, onpenensiemoe

U
BEIpakeHueM t = aRC log, 70(0), rae @ = 0,7— nocrosiHHas. Onpenenure HaNpsKEeHUEe Ha
KOHJIEHCATOPE, €CITH TI0CIIe BBIKITIOUEHUs JaTdyrka mpouwio 21 ¢. OTBeT paiiTe B KUJIOBOJIbTAX.

Ilopsinok BbINOJHEHHSI padOThHI:

1. 3ammmute 3amanue. Onpenenute, Kakue CBOWCTBA B (HOpMyNbl OyAyT HCIONB30BATHCS MPHU
peueHun.

2. BrimoaHuTe 3aJaHue.

Xoa pa0dorsi:
a) Beruncaure: logg »5 0,64 + logg s 10

Pemenne: logg ,5 0,64 +logy s 10 = =
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log. a
Hcnonp3yem dopmyiy epexosia K HOBOMY OCHOBaHHIO |0g, 8 = ——— , mosry4nm

log b
_ log, 0,64

log,s 0,25
Janiee UCIoJIb3yeM CBOWCTBA JorapupMa CTENeHH U JIoTapu(mMa Ipon3BeICHUS

=log,s 40,64 +1log, ;10 = log,(0,8-10) = log, ; 8 = —3. Otser: -3.
0) 2log, 6 +10g, 0,2 + %log4 25— %log4 81

+10g,510 = %Iogoy5 0,64 +log,510 =

Pemenne: 2log, 6 +1log, 0,2 + %log4 25— %log4 81 = log, 6% + log, 0,2 + log, V25 —
log481=log436+log40,2+log45-log49=log436-0,2-59=log44=1

1) Haiinure 3HaueHKE BhIpakeHns: 271710836 — 41084 0,125

Pemrenne; 271710836 — 4~10840125 —

Hcnonms3yeM CBOWMCTBA CTENICHEH W OCHOBHOE JIOTapU(PMHUECKOE TOXKISCTBO

_ 1000 33 27 1 7
3y1-logz 6 _ 410840,125"1 _ 93-3logs6 _ »4l084755= — _ ~ o _ "'  o__-_aqo__~°_
(33)1-logs 41084 =3 083 49847125 = 31082216 8 = 216 =3 8 = 78
OrTBer: —71.
8
3) IIponorapudmupyiite BoIpaKeHHE MO MPOU3BOJILHOMY OCHOBAHUIO:
a?¥d
b3c5’

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

1. B3sarb naHHOE BhIpaXKeHUE B CKOOKH M Mepe]] HUMU IMOCTaBUTh 3HAK Jioraprudma 1o 3a1aHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa orapudMoB, He0OOXOAUMO yOpaTh BHYTpH JiorapupmMa Takue AeUCTBUS, KaKk
BO3BEJICHUE B CTEIIEHb, BO3BEJICHUE B KOPEHb, YMHOKEHUE U JICIICHHE

[Iponorapudmupyem mo ocuoBanuto 10:
24/d 1

lg 2 = lga? + 1g¥/d ~ Igb® — lgc® = 2lga +11gd — 3igb — Slgc;

4) EMKOCTB BHICOKOBOJIBTHOTO KOHJIEHCaTopa B gaTunke C = 2 - 107°®. [lapaniensHo ¢ KOHAEHCATOPOM

NOJKIIIOUEH PE3UCTOP C conpoTupieHrneM R = 5-10° Om. Bo BpeMs paGoThl JaTuiKe HAMpsKEHUE HA

koHneHncarope U, = 16 kB. [locne BeIKiIFOUeHUST TaTuyrKa HAMPsHKEHUE Ha KOHJIEHCATOPe YObIBAET 10

U
sraueHus U (kB) 3a Bpems, onpezenseMoe BeipakenneM t = aRC log, Fo(c), rae a = 0,7— noctositHHasl.

Onpenenure HaOpsHKEHWE HA KOHAEHCATOPE, €CJIM MOCJIE BBIKIIIOUeHUsT JaTyuka npouuio 21 c. OTeer
JIaliTe B KMJIOBOJIbTAX.

Pemenne:
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3agada CBOJUTCA K PELICHUIO YpaBHEHMs IIpU t = 21¢ mpu 3aJaHHBIX 3HAUYEHHUSIX HAYaJIbHOTO
HanpskeHus Ha KoHaeHcatope Uy = 16 kB, conporusienus pesuctopa R = 5 - 10°0Om u émMxoctn
KoHjaeHcaropa C = 2 - 10~ °d:
-6 6 16 .
0,7-2-107°-5-10 -log27=21,
16 )
7log, 7= 21,

16

10g27— 3;
U = 2 kB.

dopma npeacTaBjieHust pe3yJabTaTa: BBINOJHEHHOE 3aJaHUE.

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIIU pabOTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHUS.

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

Ounenka '"y10BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM PadoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO ITO3BOJISICT IMOJTYYHTh IMPABUIIBHBIC PE3YJIbTAThI U BBIBOJIBI;, B XOC
MPOBeJICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

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

Tema 1.3 KopHu, creneHu u Jorapugmsl
IIpakTyeckoe 3ansaTue Nel4.
IHocrpoenue rpagukos Jorapupmuyeckux GpyHKumui

Heab: OGOOMNUTh U CUCTEMATU3UPOBATH 3HAHUS y4alIUXcCs, (OPMUPOBATH HABBIKH MOCTPOCHUS
rpa@ukoB JorapuMuUecKuX (PYHKIUNA C MOMOINBI0 MPeoOpa3OBaHM M MCCIEIOBAHUS HUX CBOMCTB.
PaccmotpeTs npumMeneHue orapudmMoB.

IIpakTuyeckasi padora popmupyer:

[1P65. ymeHme omepupoBaTh MOHATHSMH: pallMOHAIbHAS (QYHKIUS, TOKa3aTelbHas (QYHKIHS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIHS, TPUTOHOMETpUYeckre QyHKIMH, 0OpaTHbIe QYHKIUHU;
YMEHHE CTPOUTH Ipad)MKd M3yYCHHBIX (YHKIWH, WCIOJIB30BATh TPAPHUKH MPH U3YYCHHH TPOIECCOB U
3aBUCUMOCTEH, TpU peIIeHUH 3aJad M3 JIPYTUX Y4eOHbIX NPEAMETOB W 33/a4 U3 PealbHON KU3HU,
BBIpaXaTh (OPMYITaAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

[1Py8. ymeHue cBOOOJHO oOMEpUpPOBaTh MOHATHAMHU: Tpapuk ¢(yHKIMH, oOpaTHass (yHKIMS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QyHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYEcKHe  (YHKIIMH,
MoKasareibHas M Jorapupmuueckas (GYHKIUH; yMEHUE CTPOUTh TpaduKu (QYHKIUM, BBIIOIHSITH
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npeoOpa3oBanusi rpadukoB (QYHKIHUI; yMEHHE HCHOJB30BaTh Tpapuku (GYHKUMHA [UIST U3yYCHHS
IPOIIECCOB M 3aBUCHMOCTEH MPH PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3 PEaTbHOM JKU3HHU;
BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXAY BEIMYMHAMH; YMEHHUE CBOOOHO ONEPUPOBATH MOHATHIMU:
YEeTHOCTh (PYHKIHMH, HEPHOAUYHOCTh (YHKIMH, OTPaHHYCHHOCTh (DYHKIUH, MOHOTOHHOCTH ()YHKIIUH,
SKCTpeMyM (yHKIMH, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMM Ha IPOMEXKYTKE, yMEHHE
IPOBOANTH MCCIIEAOBaHNE (PYHKIIMN; YMEHHE HCIIOIb30BaTh CBOMCTBA U rpaduKu QYHKINHN AT peIIeHUs
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxxaTh Ha KOOPJUHATHON IIIOCKOCTH MHOXKECTBA
pelIeHuil ypaBHEHHUH, HEPABEHCTB U UX CHCTEM;

[IPy18. ymeHue MoOAEIMpOBATH pealbHbIC CHUTYallMM Ha S3bIKE MAaTeMaTHKH; COCTaBIISATh
BBIP@KCHUS, YPABHEHHS, HEPABEHCTBA M MX CHCTEMbI IO YCJIOBHUIO 3a7a4M, UCCIEIOBATh MOCTPOCHHBIC
MOJICJI C KCIOJB30BAaHMEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTeMaTH4eCKUe MOJIENN C TIOMOIIBIO TEOMETPUYECKUX MTOHATHI U BEIWYMH, peIIaTh CBA3aHHBIC C HUMU
NPAaKTUYECKHE 33/a4M; COCTABIATh BEPOSTHOCTHYIO MOJENb M HWHTEPHPETHPOBATH IOJIYy4EHHBIN
pe3ynbTar; pemarh MPHUKIaJHBIE 3adadd CPEICTBAMH MAaTEMAaTHYECKOrO aHaju3a, B TOM YHUCIIE
COIMAIBHO-IKOHOMUYECKOT0 M (PU3UYECKOT0 XapaKTepa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars crnocoObl pemieHus 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTAM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJICTBA IOMCKA, aHajaM3a M HMHTEpIpeTalud HH(QOpMaruu u
MH(GOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBITIOJHEHUS 32,124 TPO(PECCUOHATBHON IEATEIbHOCTH;
OK 03 IlnanupoBaThb M peaJM30BbIBATE COOCTBEHHOE MNPO(ECCHOHANIBHOE M JIMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIIBHOCTh B TIPOQeEecCHOHANBbHON cdepe, HUCHONB30BATh 3HAHHUS 10
(uHAHCOBON IT'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYalUAX
OK 04 DddexTrBHO B3aNMOEHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
IIK 5.1 IlnanupoBaTh JeSTENbHOCTb IMOAPA3AEICHUS MO TEXHUYECKOMY OOCITY)KMBAHUIO U PEMOHTY
CHCTEM, y3JIOB U JIBUTaTesed aBTOMOOMIIS.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUaIIbl, KOHCIIEKTHI JICKIUH.

3aganue:
B on1HOIi cucTeMe KOOpMHAT MOCTPOUTH I'padyK dJIeMEHTApHON U TaHHON (YHKIUIL:

1. y=log,(x —2);
2. y=2-logix,
2

3. y=logs(x—2)+1

IMopsinok BbINoJIHEHUs PadOTHI:
1. Omnpegenute, ¢ MOMOIIBIO KAKUX T€OMETPHUUECKUX MPEOOPa30BaHUA MOKHO MOCTPOUTH TpaduK
3aIaHHON (PYHKITUU:
o Ipapux ¢yskuuu y = f(x) + B mnonyudaercs mnapajuielbHBIM MEPEHOCOM TIpaduka
¢bynkuun y = f(x) B MONOXKUTEIBHOM HampaBieHUH BoJb ocu Oy Ha paccrosiHue B,
ecau B > 0 u B oTpuiiaTensHOM HarpapieHuu Bioiab ocu Oy, ecnu B < 0;
o Ipapux ¢ynxmun y = f(x +b) mnonydaercs mnapajuielIbHBIM MNEPEHOCOM TIpaduka
¢byHknuu y = f(x) B NMOJOXKUTETHHOM HaNpaBICHUU BIOJh ocu OX Ha paccTrosHHE b,
ecii b < 0 ¥ B OTPUIIATEIIEHOM HaIpaBjeHUH BIoJIb ocu Ox, eciu b > 0.
e Ipapux ¢ynkumu y = —f(x) momydaeTcs CHMMETPHUYHBIM OTOOpakeHHEM Tpaduka
y=f(X) otHOCHTETBHHO OCH OX.
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o I'padux pynkumu y = Af (x), nonydaercs pactspkeHueM rpaduka y = f(x) BIoab ocu
Oy ot ocu Ox B A pa3 ipu A > 1 unu cxxatueM Brosb ocu Oy k ocu Ox B 1/ ADa3 mpu

A<
e [I'paduk ¢pyukuuu y = f(ax), nonyuaercs cxatiuem rpadpuka y = f(x) Baonb ocu Ox K
ocu Oy B a pa3 nipu a > 1 wim pacTsokeHueM BAoJib ocu Ox k ocu Oy B 1/ a pa3 npu
a<l.
2. TlocTpoiiTe ucXoaHbIi rpaduk.
3. IIpousBenure HyXHbIE TPEOOPA30BAHUS U TIOCTPONUTE HEOOXOIUMBIH rpaduK.

Xon paboThl:

1. y=log,(x —2).

[Toctpoum chnavana rpaduk pynkuuu y = log, x.

I'paduk dyukuun y = log,(x — 2) moiyunm mapauiebHBIM MEPEHOCOM BI0Jb ocu Ox BIPAaBO Ha
2.

v

2. y=logs;x —2
[Toctponm cHavana rpaduk ¢pynkuun y = logs x.
I'padpux pynkuuu y = logsx — 2 noay4um napauiebHbIM IEPEHOCOM BJI0JIb ock (Jy BHU3 Ha 2.

¥y
[]

3. Jlorapudmuyeckne GyHKIMK pacIpOCTPaHEHbI YPE3BbIUAIIHO IIMPOKO KaK B MAaTEMATHKE,

TaK U B €CTECTBEHHbIX HayKaX. [IpuBei€éM HECKOIBKO MPUMEPOB UCTIOIB30BaHUS JIOTapu(MOB B
pa3Ho0Opa3HbIX HAyKax.

B craTuctuke u Teopun BepoaTHOCTEN Joraprudm BXOIUT B PsIT IPAKTHUECKH BaXKHBIX
BEPOSATHOCTHBIX pacrpeneneHuii. Hanpumep, norapupmuueckoe pacmpeaesieHiue nCroab3yeTcs B
resetuke u pusnke. JIorHopMampHOE pactpeieNieHHe YacTO BCTPEYAETCs B CUTYaIUsIX, KOTIa
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101 uccnemyemasi BeIMYMHA €CTh IPOU3BEACHNE HECKOJIBKUX HE3aBUCUMBIX TOJIOKUTEIBHBIX
CIIy4alHbIX MTEPEMEHHBIX.

3akon berdopnaa («3axoH mepBoil mU(pbI») OMUCHIBAET BEPOITHOCTH IMOSIBICHUS

ornpeAenéHHOM nepBoii 3Havaen Hupsl IPU U3MEPEHUH PEAbHBIX BETUUYHH.

JIist OLIEHKM HEW3BECTHOI'O TapaMeTpa MIMPOKO MPUMEHSIOTCS METO]T MAaKCHMAaJIbHOTO
MPaBAONO100Us U CBA3aHHAS C HUM JIorapudMudeckas QyHKIH MPaBIONoa00Ms.

@uryKTyaluy Ipu ciaydailHOM OJ1y’KJaHUH ONUCBIBAeT 3aKOH XuH4YMHA-Koamoroposa.
Jlorapum ucrnonb3yeTcs B ONpeAeTeHUsIX TaKUX BEIMYMH, KaK MOKa3aTellb KOHCTaHThI
aBTONPOTONIHM3a (CAMOMOHU3AIMU MOJIEKYJIbI) U BOJOPOAHBIN MMOKa3aTeNb (KUCIOTHOCTH
pacTBopa).

Jlorapugmuueckas ciupaib IEPeceKacT CBOM PainyCc-BEKTOPHI MO TTOCTOSHHBIM YTTIOM.

Ha ocHoBaHuM 3TOT0 €e Ha3bIBalOT PABHOYTOJILHON. DTO CBOMCTBO HAXOJUT CBOE MPUMEHEHUE B
TeXHUKE. [[es10 B TOM, UTO B TEXHUKE 4aCTO IPUMEHSIOTCS Bpalatoniecs Hoxu. Cuiia ¢ KoTopoi
OHHU JaBAT Ha pa3pe3aeMblil MaTepua, 3aBUCUT OT YyIJia pe3aHusl, T.€. yIiia MeX]y JIEe3BHEeM HOXa
Y HaIpaBJIEHUEM CKOPOCTHU BpalIeHUs. J[Jsi MOCTOSITHHOTO JTaBJICHUS HY>KHO, YTOOBI YTOJI Pe3aHus
COXpaHsUT OCTOSTHHOE 3HAaYeHHe, a 3TO Oy/IeT B TOM ciy4ae, eCiH JIE3BHsI HOXKel O4epUeHBI 110
Iyre JorapuMUYeCcKor ciupaiy. BenmuunHa yria pe3aHust 3aBHCUT OT 00padaTsiBaeéMoro
MaTepuana.

B rugporexuuke mo gorapuMUyYECKON cCriupaiu u3rudarT TpyOy, IPOBOIAILYIO TOTOK

BOJIBI K JIonacTsM TypOuHbl. brarogaps takoit ¢gopme TpyObl MOTEpU SHEPTUU HA U3MEHEHUE
HaIpaBJICHUS TCUYCHHS B TPyOe OKa3bIBAIOTCSI MUHUMAILHBIMU M HATIOP BOJBI HCIIOJIB3YETCS C
MaKCHUMaJIbHOW MPOU3BOUTEILHOCTBIO.

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

Kpurepun oneHku:

Ouenka "oTJM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOJI0IEHUEM
HEe0oOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIllMCHU U BBIYUCIICHHS.

Ounenka ''Xxopomo" BBICTaBISETCS, €CIM BBINONHEHBI TPeOOBaHUS K OIEHKE "OTIWYHO", HO

JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CIM paboTa BBHINOITHEHA HE TOJHOCTHIO, HO

00BEM BEITTOJTHEHHOM YacTU TAaKOB, YTO MO3BOJIACT MOJYYUTH IMPABUJIBHBIC PE3YJIbTAThl U BBIBOABI; B XOJC

MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH

00BEM BBHITIOJTHEHHOU YaCTH pa6OTLI HC MMO3BOJIACT CACIIATH NIPABUJIBHBIX BBIBOIOB.

Tema 1.3 KopHu, cTeneHu u Jorapugmsl
IIpakTyeckoe 3ansaTue Nels.
Pemenue JiorapupmMuyeckux ypaBHeHU

He.]'Ib: O606H_[I/ITL, 3aKpCIIUTh U CUCTCMATHU3UPOBATH 3HAHUA YYAIIUXCA IO MCETOJAaM PCHICHUSA

sorapu@mMuueckux ypaBHeHU. DOpMUPOBATh HABBIKK PELICHUS YPAaBHEHHH.

IIpakTuyeckas padora popmupyer:
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[1P62. ymeHue onepupoBaTh MOHATUSMHU: CTEIEHb YMCIA, JIOTapu(M YMCIa; yMEHHE BBINOJIHAThH
BBIUMCIICHUE 3HAUYEHUI 1 NpeoOpa3oBaHMsl BBIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHUs
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

I1P63. ymeHue onepupoBaTh MOHITUAMHU: PaLMOHAIBHBIC, HPPALMOHAIbHbIE, I[10KA3aTENIbHBIE,
CTETIeHHbIE, JTOTapu(PMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py6. ymeHue cBOOOJHO ONEpPUPOBAaTh IOHATHSAMU: CTENEHb C LEJIbIM II0Ka3aTelleM, KOPEHb
HAaTypaJlbHOM CTEIIEHH, CTENEeHb C PAlMOHAIBHBIM II0KA3aTEIEM, CTENEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IPOM3BOJIBHOIO YHCIIA;

[IPy7. ymeHue omepupoBaTh TMOHATUSMHU: TOXKAECTBO, TOXIECTBEHHOE IpPEoOpazoBaHHE,
YPaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHHUM, HEPABCHCTB
U CHCTEM, palHOHalbHbIE, HPPAUOHANbHBIC, IIOKAa3aTelbHbIe, CTEIEHHbIE, JOTrapu(pMHUUYEcKHe,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1ApAMETPOM;
IIPUMEHSATh YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI U1 PELICHUS MAaTEMATHYECKUX 3ajad M 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath cmocoObl pemieHds 3aaad NpoecCHOHANBHON AeATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEICTBA IMOMCKA, aHAUW3a U HMHTEpHpeTanuu UHPOpMaluu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaH/IE.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHusA, CIIPaBOYHLIC MaTCpHUalibl, KOHCIICKTLL J'ICKIII/II\/JI.

3ananme: Pemure norapupmMudeckrue 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.

IMopsiiok BbINOJIHEHHSI Pa6OTHI:

[lepen HauanoM pelIeHHs YpaBHEHHUs HYKHO HaWTH 00JIacTh JOMYCTUMBIX 3HaueHuil. Mcmonb3ys
CBO¥CTBa JIorapu(MoB 00¢ YacTH ypaBHEHHUS PUBOAUM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
[Morennupyem o0e uyactu ypaBHeHus, noiydaem f(X) = g(X). Pemaem momyuennoe ypaBHenue. T.k.
MOTEHIMPOBAHUE YPABHEHHS MOXET MPUBECTH K TMOSBICHHUIO IMOCTOPOHHHX  KOpPHEH, TO JenaeM
MPOBEPKY. 3alnChIBAEM OTBET.

Xox pa0dorsl: 3anucars 3aJaHUE B TETPAIb U PELINTD.

1) log,(2x —6) =3
Pemenue: log,(2x —6) =3 O3:2x—6>0

2x — 6 = 3%
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2x — 6 = 81,
2x = 87,
x = 43,5
[IpoBepum, npuHAICKUT JIK HaeHHBIA KopeHb OJ13:

2:435-6=81>0

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

x2—2x*+3x+4=0
—x?2+3x+4=0
x2-3x—-4=0
x,=-1;,x,=4
[IpoBepum, npuHaanexar a1 HaliaeHHble kopau O/13:

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

Oteer: x; = —1; x, =4

x>0
x—4>0
Hcnonbs3zyeMm cBOMCTBA U onpeiesieHue jorapudma:
logs x(x — 4) = 1;
x% — 4x = 51;
x?—4x—-5=0;

3) logsx +logs(x—4)=1 OI3: {

x; =—-1;x, =5.
[IpoBepum, npuHaayiexar au HaiiieHHble KopHU O/13:
—1 < 0, 3HauuT X; = —1- NOCTOPOHHUI 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% —7x + 6 = x? — 2x;
2x2 —7x+6—x%+2x =0;
x?—5x+6=0;
X, =2; x, =3.
IIpoBepum, npuHaanexar a1 HaliaeHHbIe KopHU O/13:
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2>0;
X1 =2,i2:22-724+6=0
2—2=0
3>0;
X;=342-32-7-34+6>0;
3—2>0

Ortser: 3.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJITHECHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEOOXOAMMOI TOCIIEOBAaTEIbHOCTH JCHCTBUI; B OTBETE NPABMWJIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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 MOJTYYUTh MPABUIIbHbBIE PE3YIbTATHI U BHIBOBL; B X0/I€
MPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET CIIENATh MPaBUIHLHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u jorapugpmsol
IIpakTyeckoe 3anaTue Nel6.
Pemenue qorapudpmuuecknx HepaBeHCTB

Heab: O600mMTH, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS YYALIUXCS MO METOJaM pELICHUS
norapupMUUECKuX HepaBeHCTB. POPMHUPOBATH HABBIKU PEIICHUSI HEPABEHCTB.

IIpakTnyeckas padora ¢popmupyer:

[1PG2. ymeHue omnepupoBaTh MOHATUSMU: CTENEHb YHUCIIA, JIOTAPU(PM UYHUCIIA; YMEHHE BBIIOJIHATH
BBIUMCIIEHHE 3HAUEHUI 1 MpeoOpazoBaHMsl BBIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpazoBaHUs
JTpOOHO-pallMOHATBFHBIX BBHIPAKECHUI;

[1P63. ymeHue omnepupoBaTh MOHATUSMHU: pPalMOHAJIBHBIC, HPPALMOHAIbHbIE, I1OKa3aTENIbHBIE,
CTENEHHbIE, JorapupMuuecKrue, TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

[IPy6. ymeHue cBOOOJHO ONEpPUpPOBATh MOHATHSMH: CTENEHb C LENbIM IOKa3aTelleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpalUOHAIBHBIM IIOKa3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm drciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

[1Py7. yMmeHue omnepupoBaTh MOHATUAMHU: TOXAECTBO, TOXIECTBEHHOE IpeoOpazoBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CCTEMa YpaBHEHUN U HEPAaBEHCTB, PABHOCWIBHOCTh YpaBHEHHM, HEPABEHCTB
U CHCTEM, palMOHalbHble, MPpPALMOHANbHbIE, IIOKa3aTelbHble, CTENeHHbIe, JorapuMuIecKue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C IOMOIIBIO PA3IMUHBIX IPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
MIPUMEHSTh yYpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHs MaTeMaTH4YeCKUX 3a/Jady W 3aj1ad u3
pa3nuYHbIX 001acTell HAYKU U peaIbHOM KU3HH;
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Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIs1 BEITIOTHEHHS 3a/1a4 MPOPECCHOHATBHON NeATEIbHOCTH,
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

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

3ananue: Pemure norapudMuyeckue HepaBeHCTBA:
1. log,(5x +3) < 3;

2. logys(3x +4) = logg s(x* + 6);

3. log,(x* —9x+4) >4

Iopsinok BbImoHeHHs1 padoThl: PaboTaeMm Mo anropuTMy: HCIONB3Ys ompeaeieHue jorapupma obe
YaCTH HEPaBEHCTBA MPUBOIMM K OJTHOMY OCHOBAHHUIO, T. €. IMOJy4aeM HepaBeHCTBO Buaa 10g 4 f(X) < log

ag(x).

[Tpu pemennn orapu()MUIECKUX HEPABEHCTB HY)KHO YUUTHIBATH CBOMCTBO MOHOTOHHOCTH
norapupMUUEcKoi QyHKIIHH, T.€.

npu a > 1 logg f(x) >log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log, g(x) & f(x) < gx).
[Ipu 3TOM HYXHO 0053aT€IBHO YUUTHIBATh U 00JACTh IOIMYCTUMBIX 3HAUEHUH.

Pemenne JIOFapI/I(i)MI/ILIeCKOFO HEPAaBCHCTBA CBOJUTCA K PECIICHHUIO CUCTEM HCPABCHCTB!

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

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

Xon pa0dorsl: 3anucarh 3aJaHUE B TETPAIb U PELINUTH.
1) log,(5x +3) < 3.

5x+3>0;

CocraBuM CUCTCMY: {5)( +3< 23
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5x+3>0; {Sx > —3; {x > —0,6;

5x +3<5 5x <5 <1 Otser: (—0,6; 1]

Pemmm cocTaBiieHHYIO CUCTEMY: {
2) logys(3x +4) = logys(x* + 6)

CocTaBuM cucTEMY HEpaBEHCTB, YUUTHIBAsI, YTO 00a JOrapu(pMUpyeMble BEIPAKECHUS JOIDKHBI ObITH

IIOJIO’KATEIBHBIMU M OCHOBaHHME MeHbLIE 1.
3x+4>0

xX>+6>0
3x +4 < x? +6.

Pemmm cocTtaBiieHHYyI0 CUCTEMY:

3x+4>0 3x > —4 x> -2
xX+6>0 = x?> -6 =1 x € (—00; +00) -
2 2
3x+4<x*+6. —x“+3x+4—-6<0. x2—3x4+2>0

KBasipaTHOE HEpaBEHCTBO PEIIMM METOI0M HHTEPBAJIOB!
x> =3x4+2>0

2 G 1 S
1 2

Haiiném pemienne cucreMst:

PN
g ieries NN Lo
1 1 ’

Orser: (—1%; 1] U [2; +00)
3) logi(x? + 7x + 10) = —2
2

COCTaBI/IM CUCTCMY HCPABCHCTB, YYHUTBIBAA, UTO HOFapI/I(I)MI/IpyeMOC BBIPAKCHUC TOJIKHO 6BITB
ITOJIOXKUTCIIBHBIM U OCHOBAHNEC MCHBIIIC 1.
x2+7x+10>0

{xz +7x+10 < G)_Z !
{x2+7x+10>0.

x2+7x+10< 4
Pemaem KBaApPATHLIC HCPABCHCTBA:
x2+7x+10>0
x2+7x+10=0

Xy =—=5; x, =2 + - +
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x>+ 7x+10< 4
X>+7x4+6=0
x1=—6;x2=—1 + - +

Haitném perienue cuctemsl:

VUK SO
-6 -2 -1

-5
Otset: [—6; —5) U (—2; —1]

(I)opMa MpeacTaBJdCHUA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHNC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOI0ICHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypPaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xxopomo" BBICTAaBIISETCS, €CJIM BBIIOJHEHbl TPeOOBaHUS K OLIEHKE "OTJIIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0OJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ''Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTuyeckoe 3anaTue Nel7
Pemenne norapupMuyecKkux ypapHeHHil U HEPABEHCTB
Heab: @opMupoBaTh HaBBIKK PELICHUS JIOTApU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB.

IIpakTnuyeckas padora popmupyer:

[1P62. ymeHue onepupoBaTh MOHATUSMHU: CTENEHb YMCIA, JIOTapu(M YMCIIa; yMEHHE BBINOJIHAThH
BBIUHCJICHHE 3HAaYEHUH U MpeoOpa30BaHuUsl BHIPAKEHUH CO CTETEHIMH U jJorapudmamu, Mpeodpa3oBaHUs
IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1PG3. ymeHue omepupoBaTh MNOHITHSIMH: pallMOHAIbHBIE, HpPpPALMOHATbHBIEC, IOKa3aTelbHBIE,
CTEIeHHbIE, JTOrapu(PMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py6. ymeHue cBOOOJHO OINEpPUpPOBaTH TMOHATHSMH: CTENEHb C LEJIbIM IO0Ka3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

[1Py7. yMmeHue omepupoBaTh MOHATUAMHU: TOXKIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUN M HEPaBEHCTB, PABHOCHIIBHOCTh YPAaBHEHMI, HEPABEHCTB
U CHCTEM, palMOHalbHble, MPpPALMOHANbHbIE, IIOKa3aTelbHble, CTENeHHbIe, JorapuMuIecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
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CUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABECHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPABHCHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHA MATEMaTU4EeCKMX 3aJad W 3a1ad u3
pa3NUYHBIX 00J1aCTE HAYKH U pealIbHOW KHU3HH;

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOuparh crmocoObl pemieHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpEMEHHBbIE CpEICTBa IOMCKA, aHAlW3a U HMHTEpHpeTanud uUH}opManuu u
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

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

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

2) %lg (x> —4x —1) =lg 8x —lg4x

3) log:(3x+5) +logi(x —1) = -1

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

HOpﬂ)IOK BbIIIOJTHCHHU A pa60T1>1:

1) Haiitu o6nacTh 1OMYCTUMBIX 3HAYCHUH.

2) Ucnons3ys cBoiicTBa Jiorapu()MOB 00€¢ 4YacTH ypaBHEHHS IPUBOAUM K OJHOMY OCHOBaHHIO
log, f(x) = log, g(x). [lotenumpyem ode yactu ypaBHenusl, monydaem f(x) = g(x).

3) Pemmaem monydeHHOe ypaBHEHHE. T.K. MOTCHIUMPOBAHHE YpPaBHEHHS MOXET TPHUBECTH K
MOSIBIICHUIO MOCTOPOHHUX KOPHEH, TO JieflaeM MPOBEPKY.

4) 3amuchiBaeéM OTBET.

5) HUcnone3ys onpenencHue jorapudma ode 4yacTH HEPaBEHCTBA MPUBOAUM K OJJHOMY OCHOBAHHIO,
T. €. mojiy4aeM HepaBeHcTBO Bua l0og 5 f(X) < log 2 g(X).
6) Ilpu pemeHHH nOrapupMUYECKHX HEPABEHCTB HYKHO YYUTHIBATH CBOWCTBO MOHOTOHHOCTH
jJorapu@mMuueckor QyHKINH, T.€.
mpu a > 1 log, f(x) >log, g(x) = f(x) > g(x)
npu 0 < a <1 log, f(x) >log,g(x) & f(x) < gx).
[Ipu 5TOM HYKHO 00SI3aTEIFHO YYUTHIBATh U 00JIACTH JIOMYCTUMBIX 3HAYCHUH.
Perrenne jorapupMuyIeckoro HepaBeHCTBA CBOAMTCS K PEHICHUIO CUCTEM HEPABEHCTB:

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

f(x) <g(x)

npu 0 < a <1 log, f(x) >log,g(x) &3 f(x)>0
gx)>0
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Xon paboThr:

1) logix —log ,x—6=0 o/13: x>0

Pemaem 310 ypaBHEHHE METOOM BBEJICHUSI HOBOW ITIEPEMEHHOM :

log,x =y

y2—-y—-6=0;

V1= =2,y =3;

Bo3sBpaiaemcs k crapoid mepeMeHHOM:

logyx =—2 umu logyx =3.

[Monyunnu npocreiiue sorapupMUUEcKue ypaBHEHUS, peasi KOTOpbIe TOTYYUM
x=4"%; x = 43;

X == x = 64.

16’

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

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

2>0;
X1=2;{2'22—7'2+6=0
2—2=0

3>0;
X, =3 {2-32—7-3+6>0;
3—2>0
OrTBer: 3.

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

CocraBuMm CUCTCMY HCPABCHCTB, YUYHUTHIBAA, UTO norapn(i)MI/IpyeMoe BBIPAKCHUC TOJIKHO OBITh
IIOJIOKUTCILHBIM M OCHOBAaHHE MEHbIIIE 1.

X2 4+7x4+10>0

1\"2;
x2+7x+1os()
2

{x2+7x+10>0.
X’ +7x+10< 4’

Pemraem KBaaApaTHBIC HCPABCHCTBA:
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X2 +7x4+10>0
x> +7x+10=0

Xy = —=5; x5 = —2 + - +

x> +7x+10< 4
X>’+7x+6=0
x1=—6;x2=—1 + - +

Haiiném perenne cucreMst:

/UK XL
-6 -2 -1

-5
Otset: [—6; —5) U (—2; —1]

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pab0OTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOJYUYUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PaboOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPHUYECKUX BbIPa:KeH Uil

IIpakTuyeckoe 3anaTHe Nel8

PagnanHblil MeTOA M3MEpPEHHUs YIVIOB BpPAallleHUs M CBSI3b ¢ rpaaycHoii mepoii. Haxoxnenue
3HAYEHUH TPUTOHOMETPHUYECKUX (PyHKIUIA.

Heanb: ®opMupoBaTh HaBBIKM MEpexoja OT paJHaHHOW Mephl YIJIOB K I'padyCHOH M 0OpaTHO,
HAXO0XJACHUS 3HAYEHHUH TPUTOHOMETPUUECKHUX (QYHKIUI.

IIpakTuyeckas padora popmupyer:

[IPy6. ymeHue CBOOOJHO OIMEPHPOBATh MOHSATHSIMH: CTENEHb C IENbIM TOKa3aTelleM, KOpPEHb
HaTypaHBHOﬁ CTCIICHU, CTCICHb C paldOHAJBHBIM II0KAa3aTCjIEM, CTCIICHb C )ICfICTBI/ITGJ'II:HBIM
(BelecTBEHHBIM) TIOKA3aTeNeM, JIorapuM 4rciia, CHHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBHOTO YUCIIA;
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K

Pa3IMYHBIM KOHTEKCTaM;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJIJICKTUBE U KOMAH/JIC,

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

3ananme:
1. Beipazute B pajiraHax BeIUYUHY YTIJIa, 33JIAaHHOTO B Ipajaycax
a) 150° 6)450° B)40°
2. Beipa3uTe B rpajycax BEIUYHHY YIJIa, 33JaHHOTO B pajinaHax
T 41
a) R 6) 41 B) ?

3. Ucnonb3ys onpeneneHus TPUrOHOMETPUUECKUX (DYHKIUHN, HAWIUTE 3HAKU 3TUX (PYHKUUN AJis

YIJIOB:
a) —210° ) =

4. 3ybuartoe koiyeco mMmeer 72 3ybma. Ha ckoimbko TpaaycoB MOBEPHETCS KOJECO MPH TMOBOPOTE

€ro: a) MpoTUB YacoBOM cTpenku Ha 21 3yberr; 0) mo yacoBoii ctpenke Ha 144 3y6ma?

5. lkuB snekrpomotopa aemaer 6000 o6OpoTOB B MUHYTY. BbIuuCINTE YriIoOBYHO CKOPOCTH

BpaIllCHus B I'palyCcax B CCKYHAY U B palaHaX B CCKYHY.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. Paguannas u rpagycHas Mepsl cBsizaHbl 3aBUcMMOCThiO 180° = m paguan. I[lostomy 1° =

s ° T
, 3HAYUT X ° = — @ paJihaH.
180° 180

. . 1
2. YrtoOBI BEIpa3UTh YTOJI B TPALyCHOW MEpEe BOCIIONIB3YHTECh COOTHOIIEHHEM 1paj, =

3. Hauepture enuHWUYHYIO OKPY)KHOCTh, OTJIOXHTE 3aJaHHBIA  yroj, IIOMHS,
MIOJIOKUTENBHBIM ~ CUMTACTCS  yroJ, OTKJIAQAbIBAEMBIA IPOTUB 4YacCOBOM  CTPEIKH,

OTPHLIATENIBHBIM — I10 YaCOBOM CTpEJIKE.

Xoa paGoTsI:
1. BeipasuTe B pajnaHax BeIMUYHMHY yIJIa, 33JJaHHOTO B Tpajlycax
a) 120° 6)225° B)10°

a) 120° = ——-120° =25 6)225° = ——-225° == B)10° = ——-10° = —,
180 3 180 4 180 18
2. BLIpaSI/ITC B I'pagycCax BCIIMUYUHY yIJid, 3aIaHHOTO B paJuaHax
NN
a) 5 9 6
a)3_”:&0°.3_”:1080 6)2_”:@.2_”:400 B)S_”:ioos_”:1500
5 T 5 9 T 9 6 T 6

qTo
a

3. Ucnonp3yst orpeneneHns TPUrOHOMETPHUYECKIX (PYHKIMH, HaWIUTe 3HAKK ATHX (DYHKIHHA IS

yTJIOB:
a) —120°  6) =

[TocTporM €IMHWYHYIO OKPYKHOCTh M OTJIOXKHMM JaHHbIe yribl. Yron—120° oTknaasiBaeMm 1o

yacoBoii cTpenke. Touka, cooTBeTcTBYIOIas yray —120° nexxut B |11 uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,
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tg (—=120°) > 0, ctg(—120°) > 0.
(I)OpMa NMpeacTraBjJdCHus pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOJI0IEHUEM
HEO0OXOIMMOM TIOCIIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

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

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

Tema 2.1 OcHOBHBbIE NOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansiTue Nel9

IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpakeHN . OCHOBHbIC TPUTOHOMETPUYECKHE
TOK/IeCTBA.

Henab: ®opmupoBaTh HaBbIKM PEOOpPa3OBaHUS TPUTOHOMETPUUYECKUX BBIPAXKEHUI, HCIOJIB3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOXKIECTBA.

IIpakTnyeckas padora ¢popmupyer:

[IPy6. ymeHue cBOOOJHO OINEpUpPOBATH MOHATHSAMH: CTENEHb C LEJIbIM IIOKa3aTejaeM, KOPEHb
HaTypajJbHOM CTENEHH, CTENEeHb C pPAMOHAIBHBIM I[I0KA3aTEIEeM, CTENeHb C JEHCTBUTEIbHBIM
(BeriecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiOupare cnocoObl pemeHus 3ahad NpoecCHOHANbHOM NeATeNbHOCTH HMPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIEKTHBE U KOMAaH/IE.

MarepunanbHoe obecnedeHue:
WNHnnBunyanbHbIe 3a1aHKs, CIIPABOYHbIE MATEPUAIIbl, KOHCIIEKTHI JICKIIHIA.
3ananmne:

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

1) cos x= 0,8, 37” <x< 21
2) sin <= 0,6,% <xX< 1T
3) tg x= —%% <x< T
2. Konebanue Hanpspkenust 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢).Haiinure 3HaueHue
HaMnpsHKeHUs, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.
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Ilopsinok BbINOJHEHHS padOThI:

1. 3anummuTe yciaoBue.

2. 3anumute (GOPMYNIBI OCHOBHBIX TPHUTOHOMETPHUYECKUX TOXKIECTB, COJEpKAaIlUe JTaHHYIO
(GYHKIUIO U TY, KOTOPYIO HEOOX0IMMO HaWTH.

3. Beipaszute HemsBecTHy0 ¢(yHKIH0. Ecianm HeoO0X0oauMo H3BJI€Yb KBAaApaTHBIA KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMOU (DYHKIIUU, UCIIONb3YS 3aJJaHHYIO YETBEPTh.

4. BpluncnuTe 3HAYCHUS BCEX HEM3BECTHBIX (DYHKITHIA.

Xopn padoThl:

1. llano: cos «x= 0,8, 37” << 21

Haiitu: sin , tg «,ctg <
Pewrenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

cos? « +sin? <=1

Beipazum u3 Hero uckomyroo QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc B |V yeTBepTH HMeeT OTpHULIATENbHOE 3HaYEHUE, TO
sin x= —/1 — 0,64 = —/0,36 = —0,6.

2) 3anuireM OCHOBHOE TPUTOHOMETPHUYCCKOC TOXKIACCTBO

sin «

tg X=
g cos X

[TogcTaBUM M3BECTHBIC 3HAYCHUS U HalIeM HEU3BECTHYIO ()YHKITHIO

—06 6 3 075
08 8 4

3) 3amuiieM OCHOBHOE TPHTOHOMETPHUYECKOE TOKIECTBO
tg «<-ctga =1

tg <=

1
Beipaszum 13 Hero uCKoMyro GpyHKIUIO ctg X= o

t 4 1
A=—— = —] —
9 3 3

3. JaHo: sin <= O,6,§ <X TT

Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO
cos? « +sin® «x=1
Bripasum u3 Hero HCKOMyro QYHKIHUIO coS X= +V1 — sin? «
Tax xak kocunyc Bo |l yerBepTu orpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

. sin «
XX=
9 coS X
[ToxcraBUM M3BECTHBIC 3HAUCHUS U HAlIeM HEM3BECTHYIO ()YHKIIHIO
t 0.6 6 0,75
XX= =—==——= -0,
9%= 08~ "8 4

3) 3amuiiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
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tg x-ctga =1

1
Bripaszum u3 Hero uckoMyro GpyHKIHIO ctg X= o

t 4 1
== —] —
9 3 3

<X T

)

4. Jlano: tg &= —

>l w
SIE

Haiitu: cos «, sin &, ctg «

Pewrenue:
1) 3amuiieM 0CHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO
tg x-ctga =1

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

1

ctg <= —15
2) 3anuieM OCHOBHOE TPUTOHOMETPHYCCKOC TOXKIACCTBO
1+tg? o= ———
g cos? «

1
Bripasum u3 Hero uckoMmyro GyHKIUIO €OS X= + —
g

Taxk xak kocunyc Bo |l yerBepTu orpunarenes, To cos X= — = — =—-—-=-0,8.

3) 3anuiiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
cos? x +sin? x=1
Beipazum u3 Hero HCKOMyro QyHKIHIO Sin X= +V1 — cos? «
Tak kak cunyc Bo || deTBepTH MOJTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue Hanpsbkenus 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢,). HaiinuTe 3Ha4ueHme
HanpsHKeHUs, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.

Pemenue:

Kone6anue Hanpsbkenus 3agaercs popmymnoii: U(t) = U, cos(wt + ¢@y). UTOOBI BEIYUCIUTD 3HAYCHHE
HAIPsDKEHHS, HY)KHO HalTH cos(wt + ¢ ).

ITo ycnouto sinwt = 0,6. 3anuiemM 0CHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
cos’wt + sinwt = 1.

Beipazum u3 Hero uckomyroo GyHKIu0 coswt = +V1 — sinwt.

[To ycnoBuro 0 < wt < g . Tak Kak KOCHHYC B ITIEPBOI YE€TBEPTH IOJIOKUTEIEH, TO

coswt =+/1—0,36 =+/0,64 = 0,8.

[ToncraBuM nosyueHHsle 3HaueHus B popmyny U = 100 - 0,8 = 80 B.

(I)opma NpeacTaBJACHUs pe3yjabTaTa: BEIIIOJTHCHHOC 3a1aHNC

Kpurtepun onenkmn:
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Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBHIOJIHEHA B MOJTHOM 00BEME C COOIOICHUEM
HEe0oOXOIUMOM TOCIEeN0BAaTEIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xopoio'" BBICTABISACTCSA, €CIU BBINIOJHEHBI TPEOOBaHUS K OLGHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET IMOJIYYUTh MTPABWIIBHEBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka '"Hey/10BJIETBOPHUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHHU N

IIpakTyeckoe 3ansaTue Ne 20
IIpeoGpa3oBaHus TPUTOHOMETPUYECKHX BbIpa:keHH . @OPMYJIbI CJI0:KEeHHUS, YABOCHHSI.
®opmyJibl IPUBEIEHUS

Heas paGorbi: DopMUpOBaTH HAaBBIKM  NPEOOPa30BaHUS TPUTOHOMETPUYECKUX BBIPAKECHHIA,
UCHOJb3Ys (GOPMYIIbI CIIOKEHUSI, YIBOCHUS U IPUBEICHMUSL.

IIpakTHyeckas pabora ¢popmupyer:

[Ipy6 ymeHue CBOOOAHO ONEPUPOBATH IMOHATHUSAMH: CTCIICHb C IEJBIM ITOKa3arejeM, KOpEHb
HATypaJIbHOM CTENEeHM, CTENeHb C palUMOHANBHBIM IIOKa3aTeleM, CTelNeHb C JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm 4uciia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

3aganue:
c0512°-c0548°—sin12°sin48°

€0554°'5in36°+c0s36°-sin54°

1.Beruncimiure

i tg(F+a) cos 2t :
2. YipocTuTe BhIpaK€HHE a sin(rra) _ 9% +tg(mr —a); 6) ——  —sint
p P ) sinG-a)  ctg(n-a) 9( ):6) cost—sint
3. JlaHo cos X= —%; cosf = —%; T <xX< 37”; T<f <37n.

Haiinure sin (< —f3).
sin(x—pB)cosB+cos(a—B)sinff
cos(a—p)cosB—sin(a—pB)sinf = tga

4. JIokaXXUTE TOXKACCTBO:

ITopsinok BbINOJIHEHHS Pa0OTHI

1) 3anumuTe 3aJaHue M ONpeAeiuTe, KaKuMH (OpMyJaMHd TPUTOHOMETPHH HYKHO
BOCIIOJIb30BaThCA.

2) [Tpumenurte 3t HOPMYITHI.

3) YrpocTuTe NOJydUBIIEeCsS BhIpaKeHHE. BbUucnuTe, eciau 3T0 HeoOXOAWMO, 3HAUYCHHE
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BBIPAKCHMUSL.

Xoa pemieHus:

c0s71°:c0526°+5sin71°-sin26°

sin20°c0s25°+c0520°sin25°

1.Brruncnure

Pemrenue:
c0s71° - cos26° + sin71° - sin26°

sin20° - cos25° + cos20° - sin25°
HJ’ISI pPE€UICHUA HaM HCO6XOI[I/IMO HUCIIOJIB30BaThb (bOpMy.TIBI CJIOKCHUS .
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosf + cosa - sinf8
cos71° - cos26° + sin71° - sin26°  cos (71° — 26°)  cos45°
sin20° - cos25° + c0s20° - sin25°  sin (20° + 25°)  Sin4se
sin(180°+a)-tg(x—180°)-cos(360°—a)

= tg45° =

2. YpocTuTe BbIpaKeHue: — —
ctg(;—a)-ctg (7T+a)-cos(7—a)

[Ipu pemieHun 3TOro 3aJaHusl HY)KHO IPUMEHUTH (OpMyJibl NpuBeAeHUs. [ljig 3TOro BCIIOMHUM
MHeMOHHYecKoe npaBwio: 1) Hazpanue ¢pyHKIMU HEe MEHSETCA, €ClM K apryMeHTy o npuOasisiercss —mn
unm N,

Ha3Banue ¢yHKINM MEHSIETCS, €CIM K apryMEHTY O MpHOaBIIETCS —%n WIn gn, n-

HEYeTHOE YHUCIIO.
2) CtaBUTCS 3HAK UCXOAHOW (DYHKIIMH, CUUTAS , YTO Oi- OCTPBIN YTOI.

Pewenne:
sin(180° + «) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa  cosa-Ssina
T 3n - tga - ctga - (—sina) - ctga ~ cosa © cosa - e
ctg(z — @) - ctg(m + a) - cos(5 — a) 9 g 9 Sina
3. JlaHo sin o<:18—7; cosf =§; §<oc< m 0<f <§.
Haiigure sin (x +8).
Pemenmne: Hnst pereHus HaMm HYXHO HCITOJIb30BaTh bopmyny CIIOKCHUS

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

Ho HaM HeW3BECTHBI 3HaYeHus cos X U sinf.

Haiiiem cHavaia 5TH 3HAYECHUSI, HCTIOIB3Ys OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO:
cos® o +sin®* x= 1

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

sinf = /1 — cos?pB

64 289 64 15
Tak kax KOCHUHYC BO I YCTBCPTU OTPULATCIICH, TO cO0S X= — l-——=--——=—-=
289 289 289 17
v . 16 25 16 9 3
Tak kax CHHYC B | YCTBCPTU MMOJIOKUTCIIbHBIU, TO sinf= |1—-—= |=——== |===.
25 25 25 25 5

[ToncraBuM HalieHHbIE 3HaYEHUS B POPMYITY ¥ BEIYUCITUM 3HAUYCHHE
sin (< +).

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

8
sin( +8) =7 ¢ 17

61



sin(x—g)cosp+cos(a—p)sinf
cos(a—p)cosp—sin(a—pB)sinf

4. JIOKaXX1UTe TOXKIECTBO: tga

JlokazaTenbCcTBO:

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

sin(«—p)cosp+cos(a—pB)sinB _ sin (a=p+B) _ sina
cos(a—p)cosp—sin(a—p)sinf  cos (a—f+B)  cosa
g x=1tg «

ToxnecTBo n0Ka3aHo.

Bo3MokeH M apyroii cnocob J0Ka3aTeabCTBa:

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

= tga

cos(a—B)cosf—sin(a—B)sinf  (cosa-cosf+sina-sinf)cosf—(sina-cosf—cosa-sinf)sinf
PaCKpoeM CKOOKH U IIPpUBCACM HO,I[O6HBI€ cJ1aracMmbIC
sina * cos?p — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin®?f  sina - cos?f + sina - sin?f

" cosa - cos?f + sina - sinf - cosf — sina - cosp - sinf + cosa - sin2f  cosa - cos?f + cosa - sin?f8
sina(cos?p + sin®B)  sina
" cosa(cos?f + sin2f)  cosa
tg x=tg <
®opma npeacTaBaeHus pe3yJibTaTa: BHIIIOTHEHHOE 3aJJaHNe

Kpurtepun ounenku:

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

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka '"Hey/10BJIETBOPUTEIBLHO' BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABUIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAsKEHUH

IpakTuyeckoe 3ansaTue Ne 21
IIpeoGpa3oBanus TPUrOHOMETPUYECKHUX BbIpaxeHuii. [IpeoOpazoBanne cymmbl
TPUTrOHOMeTpUYecKkuX (pyHKIUI B npon3Benenue. [IpeodpazoBanne npousseaeHus
TPUIOHOMETPHYECKUX (PYHKIHH ¢ CyMMY

Heas paGorbl: PopMuUpoBaTh HABBIKM  NPe0OpPa30BaHUS TPUTOHOMETPUYECKHUX BBIPAKEHHH,
ucnonb3ys (GopMynbl TpeoOpa3oBaHUsS CYMMbl U Pa3HOCTH TPUTOHOMETPUYECKUX (PYHKIUH B
NIPOU3BEICHUE, TPe0Opa30BaHUs POU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIMH B CyMMYy .

IIpakTuyeckasi padora ¢popmupyer:

[Ipy6 ymeHue cBOOOAHO ONEpUPOBATH IMOHATUSMHU: CTEMEHb C ILENIbIM IO0Ka3aTejaeM, KOPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 04 B3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE

MarepuasibHoe o0ecrieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTbI HGKHHﬁ.

3ananme:
sin78°—sin42°

c0s78°—cos42°
cos @—cos 3a+cos5a—cos7a

1. Haiinmure 3Ha4YeHHE BHIPAKCHHUS:

2. YHpocTUTE BbIpa)XKEHUE

sin a+sin3a+sin5a+sin7a

in2a+sin6
3. JIOKaXHTe TOKIAECTBO: — = = tgda
)

cos2a+cosba

HOpﬂIlOK BbIIIOJTHCHU A paﬁDTI)I

1) 3anumuTe 3amaHWe W ONpEACIHTe, KakKMMH (GOpMyJaMH TPUTOHOMETPHH  HYXKHO
BOCIIOJIb30BaThCA.

2) Ilpumenute 5T HOPMYIIBL.

3) YopoctuTe MoONyduBIIEeeCs BbIpaKeHUE. BblymcauTe, €CIH 3TO HEOOXOJWMO, 3HAYCHHE
BBIPAKEHUS.

Xox pabdoThI:
Sin68°—sin22°

1. Haiinure 3HaUYeHNUE BHIPAXKCHHUS:
€0568°—c0s22°

Jlnsi pemieHUs HaM HY)KHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI M pPa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKIUH B IPOU3BE/ICHHE:

a+pf a—pf
cosa + cosf = 2cos - cos
2 2
_a+p a—-p
cosa — cosf} = —2sin - sin >
a+ a—
sina + sinfd = 2sin k - cos p
2 2
. . a+ o a—
sina — sinf = 2cos sin >
Pemenmue:
68° + 22° | 68° —22°
sin68° — sin22° 2cos 2 s sin 2 2c0s45° - sin23° cos45° a5 L
= ) ) ) 5 = = - = —ct °=—
c0568° — cos22° —2sin 68° +22° . 68° —22 —25in45° - sin23° sin45° g

2 sin 2

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

Jlig pelieHUss HaM HYKHO BOCIIOJIb30BaThes (opMyliaMu MHpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BE/ICHHE:

a+pf a—pf
> cos >

cosa + cosf} = 2cos
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a+f  a—-p

cosa — cosf = —2sin - sin
g 2 2
a+ a —
sina + sinfd = 2sin p - cos p
2 2
. , a _a—p
sina — sinf = 2cos - sin >
Pemenue:
. 3a+a  3o-«a
. . 2sin co ;
sin3a +sina 2 2 _ 2sin2acosa  COSa ctgar
- - _3a+a . 3a-a —2si ina  sina
cos3a —cosa 5o . sin . 2sin2asina sina

sina+sin3a+sins5a

3. JIoKa)XuTe TOXKISCTBO: =tg3a

cosa+cos3a+cos5a

Jlnsi pemieHUs HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI UM pPa3HOCTH
TPUTOHOMETPHUECKUX (PYHKLIUN B IPOU3BEICHHE.

Pemienue:
sina+sin3a+sin5a
=tg3a
cosa+cos3a+cos5a
BeimuiieM oTiepHO JIEBYIO YacTh TOXKIECTBA U MpeoOpa3yeM ee, UCTIONb3Ys POPMYJIbI:

. a+5a a-5a , .
sina+sin3a+sinsa _ (sina+sinSa)+sin3a _ 2Sin——cos——+sin3a  sin3a-cos (—2a)+sin3a _
a+5a a-5a

2 *COS 2

Bocnonbs3zyemcst 4eTHOCTBIO KOCUHYCa cos(—a) = cosa
sin3a - cos 2a + sin3a  sin3a - (cos2a+1) sin3a

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

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

tg3a = tg3a
ToxkaecTBO JOKa3aHO.

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

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISACTCSA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TOCTIEOBATENILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ounenka ''Xxopomo" BBICTaBISIETCSA, €CIHU BBIMOIHEHB TpeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM Pab0Ta BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOJYYHTh MPABWIBHBIC PE3YIIHTATHI U BHIBOJIBI, B XO/I€
MpOBeIeHUS pabOTHI ObUTH TOMYIEHb! OLITHOKH.

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

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEHU

IMpakTnyeckoe 3ansitue Ne 22
IHocTpoenue rpapukoB TPUTOHOMETPHYECKUX (PYHKIUI € MCIIOJIB30BAHHEM I'€OMETPUYECKHUX
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npeodpa3oBaHuii

Heanb padorbi: PopMUpPOBATH HABBIKK IOCTPOCHUS T'PaUKOB TPUTOHOMETPUUYECKUX (PYHKIUI €
IIOMOILBIO TPE0OPa30BaHUI U UCCIIEIOBAHMSI UX CBOMCTB.

IIpakTuyeckas padora popmupyer:

[1P65 ymeHue omepupoBaTh MOHATHAMHU: palMoOHaNbHas (YHKUIMA, IOKa3aTelabHass (QyHKLUS,
creneHHas QpyHKIus, Jorapudpmudeckas GyHKIH, TPUTOHOMETpUYecKue (QyHKIMH, OOpaTHbIe (PYHKITUH;
YMEHHUE CTPOUTHh I'paMKu M3YYCHHBIX (YHKIUI, MCHOIB30BaTh IpadUKU NpPU M3YyYEHUHU IMPOLIECCOB M
3aBHCUMOCTEH, TIPU pEIICHUM 3aJad M3 JPYTUX YYEOHBIX MPEAMETOB W 3aja4 W3 PEalbHOH KU3HH,
BBIpaXaTh (OPMYIIaMHU 3aBUCMOCTH MEX/y BETMUYNHAMU;

[TPy8. ymenue cBOOOHO ONEpUPOBATh NOHATUAMU: Tpaduk GyHKIMU, oOpaTHAs (YHKIHS, KOMITO3ULIHS

byHkui, nuHelHas QyHKUuWs, KBaapaTuuHas (QyHKIUS, CTEHeHHAs (YHKIMS C IeJIbIM IoKa3aTelieM,
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHWe (YHKIMU, T[OKa3aTenbHas U
norapudmuueckas (QyHKIMM, YMEHHE CTPOUTh Trpaduku (YHKIUH, BBIIOIHATH MPEoOpa30BaHUS
rpaduKkoB (QYHKIMIA; yMEHHE HCIONb30BaTh rpadukd (QYHKUMNA A7 HU3YYeHHs] MPOIECCOB U
3aBUCHMOCTEN IIPH PEIICHUU 3a/1a4 U3 JIPYruX y4eOHBIX IPEIMETOB M U3 PEaNbHOW KM3HHU; BBIPAXKaTh
bopMyIaMu 3aBHCHMOCTH MEX]Y BEITMUYMHAMH, YMEHHE CBOOOJHO ONEPHUPOBATH MOHATHSAMH: YETHOCTD
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢bynkuuu, HawOoJbIIee W HaWMEHbIIee 3HAUYCHUS (YHKIMHM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBanre (QyHKIHUU; YMEHHE HCIOJb30BaTh CBOMCTBA M Tpaduku (QYHKIHMA UIsT pelIeHUs
ypaBHEHUH, HEPABEHCTB U 33/1ay C MapaMeTpaMu; N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA
peuieHuil ypaBHEHH, HEPABEHCTB U UX CUCTEM;

BoinosiHeHue padoTsl ciocodcTBYET (OpMUPOBAHMIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATeNbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI HeKHHﬁ.

3ananmue:
. TT. v v
[Toctpouts rpaduk GyHKIMH y = 3sin (x — 2. 3anucaTh CBOMCTBA ATON (DYHKITUH.

ITopsinok BbINoJIHEeHUs padoThI:

[Tpu mocTpoeHnn rpaduka Hy>)KHO BOCTIONB30BATHCS MPEOOPa30BAHUSIMUA TPAPHUKOB.

1.y = f(X) + b — rpapux ¢ynkuum mnomydaercs u3 rpapuka ¢yHkmum Y = f(X) myrem
napajuIeIbHOTO IepeHoca 3Toro rpaduka Ha BeauuuHy Baoib or OY. Ilpu stom, eciu b>0, To rpadux
¢ynkun f(X) + b pacmonaraercs Boie rpaduka Gynkuuu f(x), ecau b<0, To HIKe 3TOTO rpaduKa.

2.y = f (X + b) — rpaduk dbyHkuuu momydaercss u3 rpadpuka ¢yHkipu y = f(X) ¢ momoInso
napajieNIbHOro TepeHoca 3Toro rpaguka Ha BenuuuHy b Bronb ocu OX, npu 3tom, eciau b>0, To ciBUT
BJIEBO, a eciii b<<0, TO CABHUT BIPABO.

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

4.y = a f(x) — rpaduk ¢yHkuuu nomydaercs u3 rpaduxka ¢yskuuum y = f(X) ¢ nmomomipro
pacTshKeHUs WK cxaTus rpaduka mo ocu OY nponopiuoHaabHO KOG PUIMEHTY a, TpruYeM,

ecnu @ > 1, To Bce opauHaThl rpaduka af(X) yBelInunuBarOTCs B @ pa3, eciu a < 1, TO yMEHBIIAIOTCS
B a pas.
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5.y = fla x) — rpadpuk QyHkuuM nomydaercs u3 rpadpuka QyHkmuu y = f(X) ¢ momorpo
pacTsDKEHHS WM CKaTHsl BIOIb oc OX MpomnopiuoHanbHO KOdPQUIHEHTY a, TpudeM, ecid, a > 1, To
rpaduk cxxumaercs B a pas, eciu 0 < a <1, To pactsrusaercs B 1/a pas.

6. y= | f (x] - 1711 IOCTPOCHHSI ATOTO TpaduKa HYKHO MOCTpouTh rpaduk ¢ynkuuu y = f(x) u

0oTo0pa3uth oTHOCUTENHHO ocu OX Te yacTu rpaduka, KOTOPIE PACIIOIOKEHBI HUKE ITOM OCH.
[Tocne noctpoenus rpaduka nNpoBeauTe uccieaoBanrue GyHKIUH 10 o01Iei cxeme.

Xox padoThl
T (93 v
Hocrpouts rpapuk pyHKUMH y = 2cos (x + 7). 3anKUCaTh CBOICTBA 3TOM QYHKIHH.
Chnauana noctpouM rpaduk GyHKIHU y = cosx
T[ .
[lepenecem rpaduk GyHKINHU y = cosx HA 5 Bieso. Iomyunm rpaduk QyHKUKUK y = cos (x +3).
Pactsinem rpaduk nomyduBmieiics GpyHkuuu B 2 pasza Boib ocu Oy.

y= Zcos(x+£]
: 3

Uccnenyem pynkuuio mo ob1eii cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, npu X=n/6 + ntn, n € Z;
@yHKIMS 00I1Iero BUA.
OyHKUUA HEMOHOTOHHaA,
npu X € (2n/3 + 2nn; 5n/3 + 2mn) — byHKIMS BO3pACTaET;
npu X € (-/3 + 2an;2 ©/3 + 27wn) — GpyHKUMS yObIBAET;

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

7. T=2m.

orwbPE

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIIE0BATEILHOCTH JICUCTBUI; B OTBETE NPABHWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MTO3BOJISET CENATh MPABHIILHBIX BBIBOJIOB.
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Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPUH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHU N

IIpakTnyeckoe 3ansaTue Ne 23
Onucanue Npou3BOJACTBEHHBIX MPOLECCOB ¢ MOMOIILI0 rpadukoB GyHKIMiA

Heab padorbi: PopMUpOBaTH HABBIKKM HCMOJIb30BaHUS I'pa)KOB TPUTOHOMETPUUECKUX (PYHKIIUN
B PEIICHUU MPUKIAJIHBIX 3a]1a4.

IIpakTuyeckasi padora ¢popmupyer:

IIP65 ymeHue omepupoBaTh NOHATHSAMHU: palMOHalbHas (QYHKLHMA, IOKa3aTelabHas (QYyHKLUS,
creneHHast pyHKIus, JorapupmMudeckas GyHKIH, TPUTOHOMETpHUUECKUEe (PYHKINHU, 0OOpaTHbIE (PYHKINY;
YMEHUE CTPOUTh I'paMKU M3YYEHHBIX (YHKIUH, UCHOIb30BaTh IpadUKU IpU M3YyYEHUHU NPOLIECCOB U
3aBHCUMOCTEH, TpU pEIICHUM 3aJad M3 JIPYTUX YYeOHBIX MPEAMETOB W 3334 U3 PEaTbHOH KU3HH,
BbIpaXaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEITMUYNHAMU;

[1Py8. ymeHue cBOOOJHO ONEpPHpPOBATh MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas QyHKIUS,
KOMIO3ULMUS (DYHKIMH, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DyHKIUS, CTeleHHas (QYHKIMS C LEJbIM
mokaszarejieM, TPUTOHOMETpuYeckne  (YHKIHMH, OOpaTHBIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass M Jorapupmuueckas (QyHKUUU; YMEHHME CTPOMTh Ipadukd (YHKUMHA, BBIIOIHATH
npeoOpa3oBanusi rpadukoB (QYHKIUI; yMEHHE HWCHOIB30BaTh Tpaduku GYHKIMNA [UIST WU3yYCHHS
IIPOLIECCOB M 3aBUCUMOCTEH NMPHU PELIeHNUH 3aJa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BBIpaXaTh (POPMYIIaMu 3aBUCHMOCTH MEXAY BEIMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMU, OTPAHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb (DYHKLIUH,
SKCTpeMyM (yHKIMH, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMHM Ha IMPOMEXKYTKE, yMEHHE
IIPOBOJIUTH MCCIIE0BAHNE (PYHKLIMHU; YMEHHE UCIOIb30BaTh CBOMCTBA U Ipaduky PyHKIMI JUIsl pereHus
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxxaTb Ha KOOPJUHATHOW TIOCKOCTH MHOXKECTBA
peleHi ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

[IPyl8. ymeHume MoOAENMpOBATH pealbHBIE CUTYallMd Ha S3bIKE MAaTEMaTHKH; COCTaBIISThH
BBIPQ)XEHUS, YPAaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI MO YCIOBHUIO 3a/1a4M, UCCIIEAO0BATh MOCTPOCHHbIE
MOJIENI C WCIOJB30BAaHWEM amrapara ainreOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUe MOJIENIU € MTOMOIIBIO T€OMETPUYECKUX MOHATUI M BEJIMYMH, pelaTh CBSI3aHHbIE C HUMHU
MPAaKTUYECKHE 3a/la4d; COCTABISATh BEPOSTHOCTHYIO MOJIENb W HHTEPIPETHPOBATH IMOJYyYCHHBIH
pe3yibTaT; pemaTh NPUKIAAHbIE 3a7ayd CPEJACTBAMH MAaTeMAaTHYEeCKOro aHajliu3a, B TOM 4YHCIe
COITMATEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
[IK 5.1 IlnanupoBarh JESTENBHOCTh MOAPA3AEICHHUS MO TEXHHUUYECKOMY OOCIY)KHBAHHUIO M PEMOHTY
CHCTEM, Y3JI0B M JJBUTATEIIeH aBTOMOOHIIS. .

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

3aganue:
1. Ha pucynke nzobpaxen rpaduk 3aBUCUMOCTH KOOPJUHATHI OT BpEMEHHU
KOJIEOJIIOIIErOCs TeA.
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x

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

2. Ectb MraoBenHas ¢ororpadus BOJHbI B PE3MHOBOM ILIHYPE.

Omnpenenure: 1) AMHY BOJHBI; 2) aMIUTATY Ty KOJI€OaHUN YacTHUEK HIHYpA.

0'1W56\

3. 1o nmpexacraBneHHOMY rpaduKy ONpeaeIuTe aMIUTUTYAY U Iepuo.l KoneOaHuit
HUTSHOTO MasTHUKA.

x, cm 4

(i T
NV A

4. Ilo ypaBHEHHIO TapMOHUYECKUX KOJIEOAHUMN ONPENETUTh AMILTUTYY, YTIOBYIO
CKOpOCTb, IEPHOA U 4acToTy. HauepTuth rpaduk JaHHOTO rapMOHUYECKOT0 KOJIeOaHusl.
1) x =15 sin 3nt

2) x = 8 sin /3t

3)x =10 sin zt

Ilopsinok BbINOJHEHHS PadOThHI:

1) O3HaKOMHUTKCS € YCIOBHEM 33/1a4H, IPOAHATIU3UPOBATH I'padUK.

2) Ilo rpaduky, ucnonab3ysi CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIMM, ONpeaeTuTh HEOOX0ANMbIE
BEJIMYMHBI, 3aIICATh OTBET.

Xoxa paGoTsl
[Tpu pemiennu 3aga4 HEOOXOIMMO HUCIIOJIB30BATh CBOMCTBA TPUTOHOMETPHUUECKON (YHKIIUU
y =sin X.
dyuknus y = sin X
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I'paduxoM GyHKINU SBISIETCS CUHYCOHIA.
[TonHyr0 HEMOBTOPSIOIIYIOCS YaCTh CUHYCOM/IBI HA3bIBAOT BOJIHOM CUHYCOHW/IBI.
[To0BHHY BOJTHBI CUHYCOU/IbI HA3bIBAIOT MOJYBOJIHOM CHUHYCOUIBI (MJIA apKOH).

A
F = Q1 - y T=27
¥ sSinx < >

CaoiicTBa QpyHKIUHM Y= SiN X:

1) O6nactp onpeaeneHus: PyHKIIMH —MHOKECTBO JIEHCTBUTEIbHBIX YHCET.

2) O6nactp 3HaueHUH QyHKIMKA —0Tpe3ok [—1; 1]

3) Oro HeueTHast PYHKIIMS.

4) Oto HenpepbIBHAS (QYHKITHSL.

5) Koopaunats! Touek nepeceueHus rpaduka:-c ocbro abenuce: (nn; 0),-c ocbro opauHat: (0; 0).

6) Ha otpeske [-n/2; n/2] dynkuus Bo3pacraer, Ha oTpeske [1/2; 3n/2] —yObiBaer.

7) Ha npomesxyTkax [27n; mt + 2nn]| GpyHKIMS IPUHUMAET MOJIOKUTEIbHBIC 3HaUeHUsI. Ha mpoMexyTkax

[-mt + 27n; 27n] GyHKIKS TPUHAMAET OTPHUIIATE/ILHBIC 3HAUCHUSI.

8) IIpomesxxyTku Bo3pactanus GpyHKuuu: [-m/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHkuuu: [m/2
+ 27n; 3n/2 + 27n].

9) Touku munumyma pyHKuuuU: -1/2 + 2nn. Touku Makcumyma QyHKIUH: /2 + 27tn

10) dynkuus orpanrueHa cBepxy u cHu3y. Haumensiiee 3Hauenne pyHkuuu —1, HaubosbIiee 3HaYeHHE
1.

11) D10 nepuoanueckas pynkuus ¢ nepuoaom 2xn (T = 2m)

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurtepun onenku:

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

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

Ouenka '"ya0oBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MIPOBEICHUS pabOThI ObUIH AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIBHO' BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IMpakTnyeckoe 3ansiTue Ne 24
IIpocreiilmne TPUTOHOMETPUYECKHE YPABHEHHSA M HEPABEHCTBA.

Heap padorsl: ®opMHUpoBaTh HABBIKM PELIEHHS MPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN U
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HEPaBEHCTB

IpakTuyeckas padora ¢popmupyer:

[IPG3 ymeHnue omnepupoBaTh MOHATUSMU: palMOHAIbHbIE, HPPALMOHANbHbBIE, IOKAa3aTelbHBIEC,
CTETCHHBIE, Torapu(PMUUECKHe, TPUTOHOMETPUUYECKUE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;

[1Py7 ymenue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKIAECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHHI, HEPABEHCTB U CUCTEM,
pauuoHalbHbIE, UPPALMOHAIIBHBIE, [IOKa3aTebHBIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
MPUMEHATh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MAaTEMAaTHYECKHUX 3aJad U 3aJa4 U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:

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

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U MHTEPIPETAluU HHHOPMAIHN U
UH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBIIOJIHEHUS 3a/1a4 PO(ECCHOHANBHON e TeIbHOCTH

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

3ananne:
Pemure TPUTOHOMCTPUYICCKNEC YPABHCHUS:
1) cos3x =0
2) sin (Zx - g) =-1
3) 3tg (4x + g) -3

N _¥
4) ctg (Zx +E) =—=
5) sindx - cos3x + cos4x - sin3x = %

Ilopsinok BbINOJIHEHHS Pa0OTHI:

1. 3anucate ypaBHEHHE U OMPEIEIUTh, K KAaKOMy BHJY OHO OTHOCHUTCS W KakoW (opmMynoun
HE00X0IMMO BOCIOJIb30BAThHCA.

2. PemmnTh ypaBHEHHE.

3. 3ammcarb OTBET.

Xon paborhr:

Pemmte TpuronoMeTpuueckre ypaBHEHU:
1) sin2x =0

910 YPaBHCHUC OTHOCUTCA K YaCTHBIM CIIy4adaM, ITO3TOMY KOPHHU HAXOAATCS 110 (I)OpMlee

XXXXXXXXXXXX
2x = mn,nez,

OtBeT x = gn, nezZ

2) cos (Sx + g) =-1
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OTO ypaBHEHHE OTHOCHTCS K YaCTHBIM Cilyd4asM, I[O3TOMY KOPHHM HaxoJsATcs Mo Qopmyse

x=m+2mn, n€Z

XXXXXXXXXXXX
5x+§=n+2nn, nezZ

5x = 7T—§+2T[Tl, nezZ
5x = 2?" + 2mn, neZ

2 2
X=—+4—n, neZ
15 5

0 _2m 4 2m 7
TBET: X = s z n, ne
3) 2cos3x=-1
Paznenum 06e yactu ypaBaenus Ha 2. [lony4ynm ypaBHEHHE: cos3x = — %

DTO ypaBHEHHE HE SIBJISIETCA YAaCTHBIM CIydaeM, a = —%,|a| < 1. [loaToMy OHO HMMEET pelIeHuE,
KOTOPOE€ HAaxXoauTcs 1o GopmyJie: x = +arccosa + 2rn, neZ
3x = tarccos (— %) + 2mn, nezZ
3x = x(m — arccos %) + 2mn, neZ
3x = +(w — g) + 2nn, nezZ

3x = i%ﬂ+ 2nn, neZ

4) tg(6x—§) =%

3
ypaBHeHI/IC HMCCT PCIICHUC, KOTOPOC HAXOAUTCA 110 cbopMyne: x = arctga + nn, nezZ

n V3
6x — 7 = arctg (— ?) + mn, nezZ

DyHKIUSA y = arctgx HEYETHAs, IOITOMY arctg(—x) = —arctgx.

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

6 4

s
6x = o + nn, neZ

X = l+£n, nez
72 6
T
OTBeT: x = 7 + gn, nezZ

5)cos6x - cos3x + sin6x - sin3x = g
Bugum, uTO JE€BYIO 4aCTh MOKHO CBEPHYTH 110 (hOPMyJIaM CIOMKEHHS:
cos(a + B) = cosa - cosp F sina - sinf
V3
cos(6x — 3x) = -

V3
cos3x = 7

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

3x = +arccos g + 2mn, neZ

3x = ig+ 2nn, nez
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0 —+n+2n Z
TBET.X—_18 3 n, ne.

CDopMa NMpeacTaBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOJI0IEHUEM
HEO0OXOIMMOM TOCIIEAOBATEIIPHOCTH JEHCTBUI; B OTBETE MPABUIHLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYUCICHHA.

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

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHIMOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TO3BOJISIET TIOJYYUTh IMPABHIIBHBIC PE3YJIBTATHl U BEIBOJBI; B XOJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT ClIEIaTh MPABUIHHBIX BHIBOIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

[MpakTnyeckoe 3ansiTue Ne 25
Tpuronomerpuveckne ypaBHeHUsI U MeTObI UX pelIeHH.

Heap padorbl: PopMUPOBATH HABBIKKA PELIEHUS TPUTOHOMETPUUYECKUX YPaBHEHUH, CBOASAIINXCS K
MPOCTEUIIINM.

IIpakTnyeckas padora ¢popmupyer:

[IPG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHAIbHbIE, HppallMOHAIbHbBIE, I1OKa3aTelbHBIE,
CTENeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymenue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHMM U HEPABEHCTB, PABHOCHIIBHOCTb YPaBHEHMI, HEPABEHCTB U CHUCTEM,
panMoOHaIbHbIE, MppaLMOHAIIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABCHCTBA U CUCTEMBI; YMEHHUE pELIaTh YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CHCTEMBI C IIAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI [l PELICHUSA MATEMAaTUYECKUX 3aJad U 3a7ad U3
pa3aMyYHbIX 00JacTel HAyKH U peasibHOM JKU3HH;

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCUOHaTbHON JAEATeNbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 02 HMcnonb30BaTh COBPEMEHHBIE CPECTBA MOUCKA, aHAIN3a M MHTEpIIpeTalii UHPOPMALUU U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI ACATCIIbHOCTH

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIMH.

3amanme:
Pernre TpPUrOHOMETPHUYECKUE YPABHEHUS:
1) 2sin?x — 3sinx +1=0
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2) 8sin’x + 6cosx —3 =10

3) 6tg?x +tgx—1=0

4) sindx + sin3x = 0

5) cos*(m—x) +8cos(mr+x) +7 =0

ITopsinok BbINMOJIHEHHSI PA0OTHI:

1. 3anumwure ypaBHEHUE U OMNPEIACIUTE, KAKUM CIOCOOOM YypaBHEHHE BO3MOXKHO CBECTH K
MPOCTEHIINM YPaBHEHUSIM.

2. Eciiu HEoOXoauMo, BBEIUTE HOBYIO MEPEMEHHYIO M PEIINTE YPaBHEHHE OTHOCHTEIBHO AITOMN
nepemeHHoi. Ilocne pemeHust ypaBHEHHMs] C HOBOM NEPEMEHHOM BEpHUTECh K 3aMmeHe. JloJKHO
MOJIYYUTHCSL MPOCTEHIIIEE TPUTOHOMETPUUECKOE ypaBHEHUE, PEIIMB KOTOPOE, MOJYyYUM KOPHU JAHHOTO
ypaBHeHus. [lomHuTe, 4TO, €ciM ypaBHEHHE COIEPKUT (GYHKIHUH y = tgx,y = ctgx, TO HEOOXOAUMO
y4ecTh UX 00JIaCTh OMPEICICHHUS.

3. Ecniu ypaBHeHHE MOKHO MpPEACTAaBUTh B BUJE IMPOU3BEACHUS HECKOJIBKMX MHOXHTENCH, U
mpaBas 4acTh paBHA HYJIO, TO PA3JI0KUTE JIEBYIO YaCTh HA MHOXKMUTEIW M MCIOJB3YH MPaBUIIO, KOTJa
MPOU3BEACHNE paBHO HYyO.  [IpupaBHSIB KaxAbli MHOXHUTENb K HYJIIO, MOIYy4YUM HECKOIBKO
MIPOCTEHIINX YPaBHEHHH, KOTOPhIE HEOOXOIUMO PEIINTh, YIUTHIBAsT 001aCTh TOMYCTUMBIX 3HAYCHUH.

4. 3anumure OTBET.

Xox pabdoThI:

Pemnre TpuronomeTpuueckue ypaBHEHHUS:

1) 2cos’*x + cosx = 1

Pewenne:

DTO ypaBHEHHME C IOMOILIBIO BBEJICHHS HOBOM MEPEMEHHOM MOXHO IPUBECTH K PEUICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

IlycTh cosx = t, TOra Halle ypaBHEHHE PUMET BUJ 2t% +t = 1

[lepeneceM | B neByr0 4acTh U MOJIYYUM MOJHOE KBaJPATHOE YpaBHEHHE

2t2+t—-1=0
D=1-4-2-(-1)=9, VD=3

-1-3
h=—p =0

-14+3 2
==y

1
2
BepHeMcs k cTapoli IepeMEHHOM:
cosx = —1 HIIN cosx = i
[Tonyunnu nBa HMPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHHMsI, IEPBOE OTHOCUTCA K YaCTHBIM
cllydasiM, a BTOpoe peraercs 1o ooueit popmyne. Pemim ux.
1Dcosx = -1
x =m+ 2nn, neZ
2)cosx ==
2

1
x = tarccos > + 27n, nezZ

T
x =+ 3 + 2nn, nezZ
OTBeT: x =m+ 2N, x = i§+ 2mn, neZ

2) 2cos*x +sinx—1=0

Pemenmue:

3TO YpaBHCHHUEC COJACPKUT PA3HOMMCHHBLIC (I)yHKL[I/II/I, MMO3TOMY Cpa3y BBCCTU HOBYIO IICPECMCHHYHO
HE ITOJIYIUTCS.

BOCHOJ’IL3yeMC${ OCHOBHBIM TPUTOHOMCTPUYCCKUM TOKACCTBOM H BbIpa3uM OAHY (I)YHKLII/IIO qepe3
ApYyryro:
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2

cos’x + sin*x =1

cos’x = 1 — sin’x

2(1 —sin?x) +sinx —1=0

2 —2sin’x +sinx—1=0

—2sin’x +sinx+1=0

2sin®x —sinx —1=10

DTO ypaBHEHHE C TOMOINBIO BBEJICHHS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PEHICHUIO
NPOCTENIINX TPUTOHOMETPHUYECKUX YPABHEHUH.

Ilycrs sinx = t, TOrma Hallle ypaBHEHUE IPUMET BUI: 2t2 —t—1 =0
Y

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

1-3 1
t:—:——’
YTog 2

1+3 4
t2=—=—=1

4 4

BepneMcs k ctapoit mepeMeHHO:

sinx =1 150071 sinx = —%.

[lonyunnu aBa MpPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHHMsI, MEPBOE OTHOCUTCA K YaCTHBIM
CIIydasiM, a BTOPOE peraercs o oomieit popmyne. Pemmm ux.

1) sinx =1 x = §+ 2mn, neZ
2) sinx = —%. x = (—=1)"arcsin (— %) + mn, neZ
x=(C=D" (— E) + 7n, nezZ
6
T
x=(—D"1—+mn, neZ
6
Vs Vi
OTBeT: x = > + 2nn, x = (=1 Z + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Ilycth ctgx = t, TOrAa Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
VuaureiBaem O[3 x # nn, neZ
5t2—8t+3=0

ty =——=0,6;
10
8+ 2
ty =—=
2710
BepHemcs k cTapoii mepeMeHHOM:
ctgx =1 150151 ctgx = 0,6.
PemmwMm nx.
1)ctgx =1 x = arcctgl + n,neZ x= %+ nn,nez

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

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

4) cos2x + cosdx — cos3x =0

Pemenne:

Hcnonb3ys ¢popMyisl mpeoOpa3oBaHUs CyMMBbl U pa3HOCTH (YHKUUH B MPOU3BENIEHHUE, PA3IOKUM

MIPaBYIO YacCTh YPABHEHUS HA MHOXKHUTEIIN:
2cos 2x+4x 2x—4x

—cos3x =0
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2co0s3x - cos(—2x) — cos3x =0 cos(—2x) = cos2x
2c0s3x - cos2x — cos3x =0
cos3x(2cos2x —1) =0

cos3x = 0 UJIH 2cos2x—1 =0

[Tonyunmnu ABa MPOCTEUIIMX TPUTOHOMETPUUECKUX YpPaBHEHHUS, NMEPBOE OTHOCUTCA K YaCTHBIM
cllydasM, a BTOpoe peraercs o oouieit popmyie. Pemum ux.

1)cos3x =0 2)2cos2x —1=0
T _
3x = 5 +nn, neZ 2c0s2x _11
T —
x=—+—-—nneZ cos2x 2
6 3 T
2x = i§ + 27n, nezZ
T
x =+ 5 + mn, nezZ

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

5) 2sin*(m — x) +5cos(3?ﬂ—x) +2=0
Pewenne:
CHauasia Hy)KHO IPUMEHHUTH (GOPMYJIbI PUBEACHUS: sin(m — x) = sin’x

(37r ) )
COS|\— — = —Ssinx
2

[Tomyuum ypaBHeHME: 2sin’x — Ssinx +2 =0

OTO ypaBHEHHE C IIOMOILIBIO BBEJCHHUS HOBOM IEPEMEHHONM MOYKHO IPHUBECTH K DPELIECHUIO
IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUH.

[lycth sinx = t, TOra Halle ypaBHEHUE IPUMET BUM;: 2t% — 5t + 2 = 0

D=25-4-2-2=9, VD=3

5-3 1
t =—= —-—;
T4 2
5+3 8
t2 = — = 2
4 4
BepHeMmcs k cTapoli IepeMEHHOM:
sinx =§ NI sinx = 2.
1)sinx = § x = (—1)"arcsin% +7mn, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEIICHUL, T.K. 2 > 1

X = (—1)"% + mn,

OTBeT: x = (~1)"= + 7n,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHE

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

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

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.
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Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpakTnueckoe 3ansaTue Ne 26
Tpuronomerpuyeckue ypaBHeHHsI.

Heas padorbl: O00OIIMTH, 3aKPENUTh M CUCTEMATH3UPOBATh 3HAHUSA y4alllUXCs [0 METOJAaM
peLIeHUs TPUTOHOMETPUUECKUX YPABHEHUN

IpakTuyeckasi padora ¢popmupyer:

[IPG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHANbHBIE, HPPAllMOHAIbHBIE, IOKa3aTelIbHBIE,
CTETeHHbIE, Torapu(MUUecKrue, TPUTOHOMETPUICCKUE YPABHEHHSI U HEPABCHCTBA, UX CHCTEMBI,

[1Py7 ymeHnue onepupoBaTh MOHATUSMU: TOKIECTBO, TOKAECTBEHHOE MpeoOpa3oBaHuE, YpaBHEHHE,
HEpPABEHCTBO, CUCTEMA YPAaBHEHHUI M HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUW, HEPABEHCTB U CHUCTEM,
panuoHalbHbIE, HppaLMOHAJIBHEIE, MIOKa3aTeJbHbIE, CTEIIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBbI C IOMOILBIO PA3JIUYHBIX TPUEMOB; PEIIaTh YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
MPUMEHATh YPaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI Il PELICHUS MAaTEMaTHYECKHX 3aJad U 33134 M3
pa3IMYHbBIX 00JacTel HayKH U peallbHOM JKU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 BriGupatp criocoObl pemieHus 3a1ad npodeccuoHanbHON 1eATeNbHOCTH IPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U MHTEPIPETAluU HHOPMAIHN U
UH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBIIIOJIHEHUS 3a/1a4 MPO(ECCHOHANBHON e TeIbHOCTH

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

3ananne:

Pemure TPUTOHOMCTPUYUCCKUEC YPABHCHUS:
1) sin*x — 5sinx - cosx + 4cos*x = 0

2) 7sin’x — 4sin2x + cos?x = 0

3) 6sin?x — 3sinx - cosx — cos?x = 1

4) 5cos?x + 3sinx - cosx + 2sin’x = 2

ITopsinok BbINOJHEHHS PadOTHI:

1.YcranoBure, ABISIETCS JIN YPABHEHUE OJTHOPOIHBIM.

O0nHopoOHbIMU MPUZOHOMEMPUUECKUMU YPAGHEHUAMU HA3LIBAIOMCS YPAGHEHUS 8UOA.:

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

2. Ecnu ypaBHeHUe ABISI€TCS OJTHOPOIHBIM YPaBHEHUEM IIEPBOr0 MOPSIKA, TO pa3JieuTe 00€ YacTu
yYpaBHEHHUS Ha cosx # 0 wiu sinx # 0

3. Ecnu ypaBHeHHe ABISETCS OJTHOPOIHBIM YPaBHEHHUEM BTOPOT'O MOPSJIKA, TO pa3aeuTe 00e YacTu
ypaBHEHUS Ha cos’x # 0 wm sin’x # 0.

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

5. BepHuTech K cTapoil NEPEeMEHHON M PENIUTE MOIYYUMBIINECS MPOCTEHIINE TPUTOHOMETPUYECKUE
YpaBHEHUS.

6. 3anummTe OTBET.

Xox pa0doThI:
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Pemmre TpuronomMerpuueckre ypaBHEHUA:
1) 2sin’x — 5sinx - cosx + 3cos?x =0
Pewenue:
ypaBHeHI/Ie ABJICTCA OJHOPOAHBIM TPHUI'OHOMETPHUYCCKUM YPABHCHUEM BTOPOI'O IMOPSIKA. Yr1oO0bI
€ro PEIINTh, Pa3aeiiuM 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 nepemennyto. IlycTs tgx = t, Toraa Haile ypaBHEHUE IPUMET BU: 2t% — 5t +3 =0
Yunrsisaem OJ13: x # - + 7n, neZ.
2t2-5t+3=0
D=25-4-2-3=1,VD=1
t,=2=1
4
t, =" =15

Bepremcs k cTapoii mepeMeHHOM:
tgx=1 wiu tgx =15

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

2) 4sin’x — 3sin2x + 2cos?x = 0
Crauasia ipeobpasyeM apryMeHT , HCIIOJIb3ys (OPMYJIbI ABOWHOTO apryMEHTA: sin2x = 2sinx - Cosx.
4sin’x — 6sinx - cosx + 2cos?x = 0
YpaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPUTIOHOMETPHUYCCKUM YPABHCHUEM BTOPOI'O ITOpAAKA. qTO6BI
€ro PElINTh, Pa3feanM 00e YacT Ha sin’x # 0.
4sin’x  6sinx - cosx 2cos’x

- + =0
Slnzx Slnzx smzx

cosx

3HaeMm, UTO — = ctgx 4 — 6ctgx + 2ctg®x =0
sinx

Benem HoByto nepemenHyto. IlycTe ctgx = t, TOra Halie 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—

b= 2 _

2 — 4 -

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

l)ctgx =1 x = arcctgl + nn, neZ X = %+ nn,nez
2)ctgx =2 x = arctg2 + nn, neZ
T
OTBeT: x = 7 + nn, x = arctg2 + mn, nezZ

3) 2sin®x + 5sinx - cosx + cos?x = 4

Pemenue:

YpaBHeHI/Ie MOoKa HC ABJIAACTCA OJHOPOAHLIM, T.K. B HpaBOﬁ 4aCTu €ro BMCCTO HYJIA CTOUT 4.
[TepeneceM 4 B MPaBYIO 9acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO:

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

—2sin?x + 5sinx - cosx — 3cos®x = 0
VYpaBHeHUEe Tenephb SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YPAaBHEHHEM BTOPOIO MOPSIKA.
YT0OKI €0 PEIINUTh, Pa3eanM 00€ YaCTh Ha cos’x # 0.

.2 .
—2sin“x 5sinx-cosx
— -3 =90

COSZX COSZX
—2tg*x +5tgx —3=0
2tg*x — 5tgx+3 =0
BBeneM HoByto nepemenHyto. IlycTs tgx = t, Torna Haie ypaBHEHUE IPUMET BU: 2t% — 5t +3 =0
Yuntbisaem OJI3: x # > + 7n, neZ.

2t2 —5t+3=0

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

Bepremcs k cTapoii IepeMeHHOM:
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

4)5cos?x + /3sinx - cosx + 6sin’x =5
YpaBHCHHE TIOKa HE SIBIISCTCS OJHOPOJIHBIM, T.K. B MPABOW YacTH €ro BMECTO HYJs CTOUT 5.
ITepeneceM 5 B mpaByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO:

5cos?x + \/3sinx - cosx + 6sin?x — 5cos?x — 5sinx = 0
\/§sinx - cosx + sin®x = 0
BriHeceM o0MHii MHOKHTEIb 32 CKOOKH: sinx(vV3cosx + sinx) = 0

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

VYpaBHeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YpaBHEHHEM MEPBOTo Mmopsiaka. YToOb
€ro pelInTb, pa3feuM o0e 4acTu Ha cosx # 0.

\/§cosx sinx
—+—=0

cosx cosx
\/§ +tgx=0

tgx = —V/3
x = arctg(—\/g) + n,neZ

X = —arctg\/§ + nn,neZ
i
X =— § + 71n, nez

A

OTBeT: Xx =7n, X = -3 + mn, nezZ

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

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEOO0XOMMO TOCIIEIOBATEIFHOCTH JCHCTBUI; B OTBETE NPABWIIBHO M AKKYPaTHO BBIIIOJHEHBI BCE
3alUCH 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 MOJIYYUTh [IPABUIIbHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
poBeIeHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCS, €CIM PaboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PabOTHI HE MO3BOJISIET CeNIaTh MPABUIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 27

YucjaoBass moCJeN0BATEJIbHOCTh, CIOCOOLI €e  3aJaHHusl, BbIYHMCJEHHE  YJICHOB
nociaenosareabHocTu. Ilpeaen nociaexosarensHocTu. Haxoxxkaenue npeneioB GpyHKIUU

eab padoThI:

@®opMHUpOBaTh HABBIKM  PELIEHUS 3a/ad, CBSI3aHHBIX C YHCIOBOM IOCJIEI0BATENbHOCTHIO.

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

[00]

IIpakTHyeckas padora ¢popmupyer:

[IPy9 ymeHuwe cBOOOIHO OMEPHPOBATH MOHATHSAMH: IIOCIEAOBATEIBLHOCT, apu(mMeTHdecKas
mporpeccusi, reoMeTpudeckas Inporpeccus, OECKOHEYHO YObIBaroIlass IeoMeTpHYecKas MpOrpeccus;
YMEHHE 3a/1aBaTh MOCIEA0BATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (HOPMYIL.

BoinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiGupats cnioco0sl pemieHus 3aaad npoecCUOHaIbHON AEATeNbHOCTH MPUMEHHUTENbHO K
Pa3JINYHBIM KOHTCKCTaM

MarepunanbHoe obdecniedyenne: MHauBuayanbHble 3aJaHus, CIIPABOYHBIE MaTEPHUAIIbl, KOHCIIEKTHI
JEKIUH.

3ananme.
1) Pemmth 33241 Ha YUCIOBYIO MOCIIEA0BATEIBHOCTD.
2) Beraucnuth npeaessl QyHKIui

3amaunue 1 3aganue 2
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1. HaliTu BOCEMOM 9JIEH MOCJIEIOBATEILHOCTH;
1, 2, 3, n, i x2—2x-3
E’ g’ Py n_+17 6.llmx—>3 x24+x—12
2. HaiiTu HOMep uuncna 3 B IOCJIEI0BATEIbHOCTH:
2n+1 . xr-1
@ =~ 7.lim, ;= -
3. Berunciurs:
. 2
lim (3x*> — 8x + 5) 8.lim, ., X" +5x—4
x—>—2 X— 2_2x
4 lim \iZas)
. xX—2
e 9.lim Vi
X—00 1_@
5 1 x2_16 . x+1-2
dim, .y —= 10.lim, 5 —

Ilopsinok BbINOJHEHHS padOThI:

BHuMaTenbHO 03HAKOMBTECH C YCIOBUEM 3a/laHU.

[Tonb3ysich CBOMMU HMIKOJBHBIMU 3HAHUSIMU (B CIIy4ae 3aTpyJHEHHs BOCIOIb3YUTECh CIPABOYHBIMU
MaTepHuajaMu), BHIIOJHUTE 3a1aHUE

Xox pabdoThI:
3aganue Nel

1. JleBATHIN YIEH MTOCIEN0BATEILHOCTH  C, = (Zn_1 ) paBeH?
vV n3+3
2:-9-1 17 17 17
Co = = = ; => Cqg = —————
\JoP+3) V732 2y183 ? 2183
2. Homep uucia 6, IBISIONIErOCs YWICHOM MOCIE0BATEIbHOCTH a, = n® — 5n paBeH?
6 =n? —5n
n>—5n—-6=0
Ill = 6
n, = -1 —HOCTOpOHHI/Iﬁ KOpeHL T.K. HOMep HEC MOXCT 6BITI> OTpI/II_[aTeJIBHBIM YHUCJIIOM.
OtseT: N=6.

Samanme Ne2
o 0
Haiigute nmpenens! mpeaBapuTensHO U30aBUBIIKUCH OT HEOTPEACIEHHOCTH (6)

2

. x“—81 0 . (x=9)(x+9) . x49 . 18 . .

L lim_o5—= (-) =lim———— =lim— = lim— = lim2 = 2;
X“=9x 0 x-9  x(x=9) x—9 X x-9 9 x—3

B X2 +4x—5 0 B (x+5)(x—l) . . .
2. lim,_, =2 = (5) = lim 252 — lim(x + 5) = lim(1 + 5) = lim(6) = 6

x, +x, =—4 x; =—5
¥ +4x—-5=0 {1 2 =>{1

x1+x2 = _5 .xz =1

3 i Vatx—va-x _ (9) — i (\/a_-l-x—\/a—x)(\/m+\/a—x) — i (\/m)z_(\[a__x)2 i at+x—a+x _
Moo T T T ) T T (Varean) im0 a(Vetarvax) | x0 r(Vatrivaz)
2 1 1

= lim

2x 2 2
lim———F—— = lim——— = lim———— = lim— —=—;
xo0 x(Vatxtva—x)  xs0 Vatxtva—x x50 Vat0+vVa—0  xs02Va  x—0va  Va’
Beruucnurs npenensl UMEIOIIUE HEONIPEAEIEHHOCTD (f)

5 X3 2x% 3x 4 3.1 4
. xS +2x2+3x+4 © . 3t a3t3ts . Mottt 1404040 1 1
4, lim, . ————" — (=) = lim &2 * — |jjy = — T lim=-=-:
' xX—o 4x3+3x2+2x+1 (o] X—00 £+£ 2_x L xX—00 4‘+%+i2+i3 x—o0 4+04+04+0 X—00 4 4 !
X X

+5+
X3 X3 X3 X3
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x 3.1
5 lim 20437 4x (2) ~ lim Frata lim e lim X0 _ (g) o
' xX—00 x2+4 x—oo X 7 xX—00 l+i3 x—o0o 0+0 0/°
* X x

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

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM MOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIUKCIICHUS.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO ITO3BOJISICT IMOJTYYHTh MPABUIIBHBIC PE3YJIbTAThI U BBIBOJIBI;, B XOC
MPOBeICHUS pabOThI ObUIH AOMYIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClieaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 3.1. IlpousBoaHasi pyHKIMHU U ee MPUMeHEHH e
IIpakTnyeckoe 3anaTHe Ne 28

Haxoxnenue npou3BoaHbIX N0 onpeaeaenuio. [ipasuia u ¢popmy.inl 1uddepeHunpoBanms,
Ta0JMIAa NPOU3BOAHBIX 3JIEMEHTAPHBIX (PYHKIM

Heap paborhi: 3akpenuTh ONpeaeseHne MpPou3BOAHON (yHKIMU. DopMUPOBATH HABBIKU
NMpuMeHeHusT TpaBuil auddepeHIMpoBanrss W TaOMUIBl TMPOU3BOJIHBIX, HAXOXKICHUS 3HAYCHUS
MIPOU3BOJAHOM B 33IaHHOM TOYKE.

IIpakTnyeckas padora ¢popmupyer:

[1P64 ymeHue omepupoBaTh MNOHATUSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeJeseHHbI MHTErpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMMH,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIMM HA MOHOTOHHOCTb,
HaxoJuTh HauOOJNbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; MPUMEHSTh MPOM3BOAHYIO MPH PELIEHUH 3aj]ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0XKJIEHUE MMyTH, CKOPOCTU U YCKOPEHHUS.

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHUMIITOTHI TIpaduka
byHKIMM, TepBas M BTOpas MNpPOU3BOAHAas (YHKIUH, TEOMETPUUECKMH U (PUIUYECKHM CMBICIT
MIPOU3BOJIHOM, TMepBOOOpa3Has, ONpENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMUTh AaCHUMOTOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3ULIUN (DYHKIIMUH,
HaXO/JUTh ypaBHEHHE KacaTelbHOM K rpaduKky (QyHKIUH; yMEHHE MCIOJIb30BaTh MPOU3BOAHYIO IS
uccienoBaHusl (PyHKUMH, [ HAaXOXKICHHS HAWIydIlIero peuieHUs B MPHUKJIAJHbIX, B TOM 4YHCIIE
COILIMAJIbHO-9)KOHOMHUYECKUX U (PU3UUECKUX 3a/1auax, Ui ONpe/IeleHUs] CKOPOCTH M YCKOPEHUST; HaXOIUTh
wiomaad u o0beMbl GUIYp C TOMOUIbIO HMHTErpaja; MPUBOJUTH IMPUMEPHl MaTEMaTHUYECKOIO
MOJICIMPOBAHUS ¢ TOMOIIBIO AU depeHIInanbHbIX YypaBHEHUH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 BeiGupats crioco0sl penieHus 3aaad npoecCHOHATbHON JAEATENbHOCTH MPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IOPEANPUHUMATENBCKYIO JICSTEIBHOCTh B MPOQECCHOHATBHON cdepe, HCHONb30BaTh 3HAHUSA 110
(MHAHCOBON TPAMOTHOCTH B PA3ITUYHBIX KU3HEHHBIX CUTYaIUAX

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

3aganue:

1. Haiinure y =(0),ecny = x* — x

2. Haiigure y = (3),ecmuy = —z

3. Haiitu npousBomHble (YHKIMA  HMCIONB3YyS MpaBUja  BBIYUCICHHS W TaOiuIly
IIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKIUIA.

4. BplUUCIUTH NPOU3BOIHYIO QYHKIIUU B TOUKE.

3amanue 1 3amanue 2

1) y=7x*— 4x + 5x2 -2; 6) f(t) = 0,5t + 0,6t> + 0,8t +8; f'(1)-?
2) = 5yx — == AL \/—_, 7) f(x) = ctgx — tgx; f’ G) -?

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

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

5)  y= 10) =52 -2

IMopsiiok BbINOJIHEHUS PA0OTHI:

Brruncnenue npou3BoaHON GyHKIMH y = f(x) TPOU3BOJUTCS 10 OOIIEMY MPABUITY
nuddepeHIIMPOBaHMS:

1) TpunaBas apryMeHTy X IpHUpaIleHne AX | MOJICTaBJIsAA B BhIpaKeHHE (QYHKI[HH BMECTO
aprymMeHTa X HapalleHHOe 3HaYeHHE X + Ax, HAXOJUM HapallleHHOE 3HaueHne QYHKIUH: y + Ay = f(x + Ax)

2) BbrunTas U3 HapalieHHOTro 3HaueHNe (PYHKINHU €€ mepBOHaYaIbHOE 3HAUEHHE HAXOJM
npupamieHre QyHKIuu:

Ay = f(x + Ax) — f(x)

3) I[eJ'H/IM pupameHnue (I)yHKI_[I/H/I Ay Ha IMpupameHue aprymeHTa AXl T.€C. COCTABJISIEM OTHOILIICHUC
Ay f(x+Ax)—f(x)

Ax Ax
4) HaXOI[I/IM HpeI[eJI 3TOro OTHOIICHUA HpI/I Ax - 0,T.e.
Ay f(x + Ax) — f(x)
lim — = lim ——
Ax-0 AX Ax—0 Ax

OTOT NpeAes U eCTh MIPOU3BOIHAS OT PYHKIUH y = f(x)

Xon paborsr:

1. Haiiti: y (x), ecmu y = 2x* — 3x

Haxoaum npoun3BoaHy0 110 00111eMY TTPaBHUITY:

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

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

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

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

Ax

4) li A_y — 1 \/x+Ax—\/; - (\/X+AX—&)(\/X+AX+\/§) -1 *+Ax—x -1 Ax _
Max-0 30 = HMaxoo ™27 = HMax-o Ax(VXHAx+VX) = HMax0 Ax(Vxtdx+vVx) Max-0 Ax(VXHAxHX)
limAx—-01x+Ax+x=12x
. o , 1 1
Haiinem 3HaueHne POU3BOAHOM B TOUKE X = 4, y'(4) = AT

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

(Xn)r — nxn—l (ex)! =g (ax)' =a‘lna (cos x)' =—sinx
(sinx)"=cos x 1 1 1
= = tgx) =
(Inx)'> (tgx)' =—= | (9= ex
¢’ =0,c — const; x =1; (c)y =c-U

(uUzxv) =u=zVv
(Jx) = 1 (u-v) =uv+uv

2x (uj _uv+u

v v?

(log, x)’ =i
xIna

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

3. X

1 u=x+1 u' =5
,:(x+1j 2% V=2 _L2x-2(x+1) _ 2x-2x-2 _

2x ) (2x)° 4x?
[Ej _uv-u
v v?

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

(-1) = =5

dopma npeacTaBiaeHus pe3yJabTaTa: BBHIIIOJIHEHHOE 33/1aHHE

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOIMMOM IOC/IeI0BATEILHOCTH JICHCTBHI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHCHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClAM Pad0Ta BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh [IPABUIIbHBIE PE3YJIbTAThI U BHIBOJBI; B X0OJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ounenka '"Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJIHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIIENATh MPABUIHHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3anaTHe Ne 29
BoruunciieHne NpoU3BOIHBIX CJI0KHBIX (PYHKIMH

ean padoTbi: DopMUPOBATH HABBIKM HAXOXKJICHHS TPOM3BOIHBIX CIOXKHBIX (DYHKIIUH.

IIpakTnyeckas padora ¢popmupyer:

[1Py8. ymeHue cBOOOJHO oOINEpUPOBaTH MOHATHAMH: Trpapuk ¢GyHKIUM, oOpaTHas (yHKUUSA,
KOMMO3ULMS (PYHKIMH, TuHEHHas (QyHKIUS, KBagpaTHuHas (YHKIUS, CTereHHas (QYHKIMS C LENbIM
[OKa3zareieM, TPUTOHOMETpHYecKue  (QyHKIMHM, OOpaTHble  TPUTOHOMETPUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKUIUH; YMEHHME CTPOUTh Ipadukd (YHKIMHA, BBITOIHATH
npeoOpa3oBanusd TrpadukoB (YHKIUH; yMEHUE MHCNONb30BaTh rpapuku QyHKUMHA 11 U3y4eHUs
IIPOIIECCOB M 3aBUCUMOCTEH NMPH PELICHNH 33aa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BbIpaXkaTh (pOpMyJIaMHU 3aBUCUMOCTH MEXJly BEIMYMHAMH; YMEHHE CBOOOJHO OMEPUPOBATH MOHSITUIMU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (PYHKIMM, MOHOTOHHOCTb (DYHKLIUH,
KCTpeMyM (yHKIMM, HauOoJblllee M HauMEHbIIEee 3HA4YeHHUA (QYHKIMM Ha IPOMEXKYTKE; yMEHHE
MIPOBOJIUTH MCCIIE0BaHNE (PYHKIIMU; YMEHHE UCIIOIb30BaTh CBOMCTBA U TpapuKH PYHKIUI IS perieHust
ypaBHEHHUI, HEPABEHCTB U 3ajlay C mapaMeTpaMu; U300paxkaTb Ha KOOPJUHATHOM MJIOCKOCTU MHOXKECTBA
pelIeHNIi ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

[IPyl0 ymeHue omnepupoBaTh MOHSATHUSMHU: HENPEPHIBHOCTh (DPYHKLIMU, aCUMITOTHI Tpaduka
¢byHKuMu, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH U (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHME HaxXOJUTh ACHUMIITOTHI TIpaduka
(GYHKIMU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO U KOMIO3ULIUHU (DYHKIIHH,
HaXOJUTh ypaBHEHHE KacaTelbHOM K rpaduky (QyHKIMH; YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO IS
uccieoBaHust (YHKIMH, Ul HAaXOXKACHUS HAWIYUIIEro pelIeHUs B NPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKUX U (PU3MUECKUX 3aJauax, JIJIsl ONpeAesIeHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTh
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WIOMAAM u O0BbEeMbl (UIyp C TOMOINBIO HMHTErpaja; MPUBOAUTH IPHUMEPHl MaTEeMaTHYECKOTO
MOJICJINPOBAHUS ¢ IOMOIBIO AU (epeHInanbHbIX ypaBHEHUH.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibupats cioco0sl penieHus 3a1a4 npohecCHOHaIbHONW NeSITeIbHOCTH MPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JEATENIBHOCTh B IpOQecCHOHanbHON cdepe, HCHONb30BATh 3HAHUS 10
(MHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX;

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

MarepuasnbHoe obecniedenue: VHIuBUyalIbHbIE 3aJaHUs, CIIPABOYHBIE MaTepHaibl, KOHCIIEKTbI
JIEKIIUN.

3ananmne.
Haiitu mpon3Boanbie GyHKIMN

y = (5x? — 2x)®

Flx) = 3sin(2x —'43]

flx) = arcsindx + arccosx

Flx) = log (Tx* — 52 + 1)
—

f':_r] — l!.n IL+EDSI

v l-cosx

o k~w e

Ilopsinok BbINOJIHEHHS PadOThHI:
1. Omnpenenute Bun dyHkuuu. Ecnu QyHKIUs sSBIsSETCA CIOXKHOM, TO BBEIUTE MPOMEKYTOUHBIN
apryMeHT.
2. Ompenenute, KakuMU TpaBwiaMu auddepeHnnpoBaHmsi HY>)KHO BOCIONB30BaThCs. [IpuMenHuTe
COOTBETCTBYIOILIEE TIPABUIIO.
Hcnonb3ys TabauIly NpoU3BOIHBIX, HAWIUTE MPOU3BOJHBIE (PYHKINH.
4. PackpoiiTe CKOOKHU M MTPUBEIUTE NOJOOHBIE, €CIIU ATO YIPOCTUT 3aIHCh (DYHKIIHH.

w

Xoa pa0doThI:
Haiitu npou3sBoiHble QyHKIMIA:

1. glx) =(1-4xn)

OyHKIUA SBISAETCSA CIOKHOM CTENEHHOH. BBeneM NpOMEXYTOYHBIM apryMeHT — u =1 —4x”. Jlud

_j_I !

mudepeHIpoBaHns HY)KHO BOCTIONB30BaThCS GOPMYION (u") = nmu"™~* - u

)

¥y = 10(1 —4x%) (1 —4x%) =10 (1 — 4x*)%(—8x) = —80x(1 — 42%)
2. flx) = siﬂéx *cos 2x

chHKI_II/IH MMpEaACTaBJIACT co0oif MPOU3BCACHUC JIBYX CJIIOKHBIX TPUTOHOMCTPHYCCKUX (IJYHKI_[I/II\/'I HOBTOMY
CHayana BOCIIONb3yeMcs TpaBuiIoM auddeperuuposanus (U-V) = UV 4+ UV

. 1 ' 1] i .
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cus?x]
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o v L v
BBenem mpoMexyTOUHBIN apryMeHT: JUIsl TepBOM (PYHKIUH u == x, JIs BTOPOH (QYHKIUH u = 2x,

IIpu nuddepeHIupoBaHuY UCIIONIb3YEM clleytomue GOpMYIbl: (sinu) = cosu - u', (cosu)’ = — sinuw’.

L 1 ,
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cus?x]
1 1 1 ) ., 1 1 1
=ros—x-|—-x| - c052x+sfn—x-{_—sfn2x} ' {_2_1'} = —ros—xcosdy — 25in —x - sindx.
2 2 2 2 2 2

A3X+5T°

3.y=

loga (3+10x)

OyHKIMS NPEACTaBIseT COO0ONH YacTHOE MABYX CIOXKHBIX (yHKIuA. [loaTOMy cHayaia BOCHOJIb3yeMcCs

vy Uv-o
npaBuiioM nuddepeHIMpPOBaHM (1_:] =7

(@Y 10g, (3 4 10x) — 27 (log, (3 4 10x))'
y= (log, (3 + 10x))*

BBeneM mnpoMexyTOUYHBIM apryMeHT: Hjs MepBOM (GYHKIUU u = 3x +5x°, A7 BTOPOH (PYHKIHH
u =3+ 10x.

IIpu quddepenumpoBannuyu UCIOIb3yeM CIEAYIOMHUE GOPMYIILL: (a*)' = a“lna - ', (log, u)' = S

wina

s 2
$hye fo 0 10 2 5pd T nA+505  pen (e € .;':|| e (e ifel_ndndie 1 o ynea
, e sty "'1333 {34 10x) —pedhe _|]=§£”+1_‘_1.”- 2 w2 | 3x+5x ]“-3: (3+10x)-2 I.-:-1:ITI!I|;'IJ+1""“

y = = =

']=33'3+1:I”3 ']=33'3+1:I”3

14

2 2
AAXFAET 1 T 0 (0 Ine (3L Dy )7 FhET
2 in2(3+10x)log, (3+10x)-2 P

|]=§i|3+1:.1'||3 /
2
4, flx) = aresin - x + arccosSx

OyHKIUSA TPEJCTaBIsET CO00M CyMMY JBYX CIOXKHBIX  OOpaTHBIX TPUTOHOMETPHUYCCKHX (YHKITHUA.
[TosToMy cHauasa BOCIONB3yeMCs MpaBuioM nuddepenuupoBanus (U +V) = U +V,

Flx) = (nrcs:'ng.r) + (arccossx)’

o v 3 o
BBC,I[GM IMPOMEKYTOUYHBIN apT'yMCEHT: JIA IICPBOU (I)YHKI_[I/II/I u = EJI, AJIs1 BTOpOU (I)YHKI_II/II/I u = 3x,

pu auddepeHupoBaHuy UCTIONB3yeM creayonue popmymsr: (aresinu)’ = # ; (arccosu)' = —

" 3y 1 3y P, 5
flx) = (nrcs:'n%.r) + {orecosdx ) =—— (i_r) ———(5x) = = ——
2 |, 3 ©°\5 J1-(52)? = k) V1-25x
1l‘Jl—l:.'l.l a J TS

5. flx) = arccosV1l — &™

OyHKIMS SBISETCS CIOKHOM 00paTHOW TpUrOHOMETpuYeckoil. BBeneM NpoMeXKyTOUYHBIH apryMeHT
I.I:I

u =1 —e>. Jlna muddepeHMpoBaHus HYKHO BOCIIONb30BaThes Gopmynoii  {(arccosu) = —
: ) W11
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r N ' 1 T '
flx) = {nr‘ccus Vi—e) =— T '['\-"1 — gt ).
Ji-(1-22
[IpomMeXyTOUHBIN apTyYMEHT SIBJIICTCS TAKXKE CIIOKHOW GyHKIMelH. BBenem u 171 Hero HOBBIN

IIPOMEXYTOUHBIM apryMEeHT u =1 — g™,

Jlia nuddepeHunpoBaHus HY>KHO BOCTIONB30BaThCsl (popMynon

(V) =3

"l

w
—

WU

£ = (arecosVT=e) = -7 (VI &) = - o i - 8 =
y 1—(1— | v 1- = =

1 1

J— {.—zg""}l =

g% I/ l—gsr

W l—ger
(I)opMa NMpeacTraBjJdCHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHuC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABIACTCS, €CIIM padOTa BBHIITOJIHEHA B IMOJTHOM 00BEME ¢ COOJIIOICHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ouenka '"ya0BJIeTBOPUTEJIBHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B XOJI€
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ounenka ''Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PabOTa BBIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPHUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 30
I'eomeTpuyeckne NPUJI0KeHUs TPOU3BOTHOI

Heab padorbl: PopMupOBaTh HABBIKM NPUMEHEHHS] T€OMETPUUECKOIO CMBICTIA POU3BOIHOM.

IIpakTuuyeckas padora popmupyer:

[1Py8. ymeHue cBOOOJHO ONEpUpPOBaTh MOHATHAMHU: Tpaduk (yHKUMH, oOpaTHas QYHKLUS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QyHKUIMS, KBaapaTuyHas (QYHKUMs, CTENEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYEcKHe  (YHKIIHH,
noKasareibHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (GYHKIUH, BBITOIHATH
npeoOpa3oBanusi rpaduKoB (QYHKIHUI; yMEHHE HCHOJIB30BaTh Tpaduku GYHKUMNA JUIST U3y4dEHHS
MIPOIIECCOB M 3aBUCUMOCTEH MPHU PEUICHUH 33a7ad U3 IPYTUX y4eOHBIX MPEIMETOB U U3 PeabHON KHU3HH,
BbIpaXaTh (POpPMYyJIaMu 3aBUCUMOCTH MEXAY BEIMYMHAMHU; YMEHHE CBOOOHO ONEPUPOBATH MOHATUSAMHU:
YeTHOCTh (DYHKLHMHU, NMEPUOJUYHOCTh (PYHKUIHH, OIPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (PYHKIIMH,
SKCTpeMyM (yHKIMHM, HauOonblllee M HAaUMEHbIEE 3HAUYEHUS (YHKIMH Ha IPOMEXYTKE; yMEHHE
MIPOBOJIUTH MCCIIEIOBaHNE (PYHKIINU; YMEHHE HCIIOIB30BaTh CBOMCTBA U TpaQuKH PYHKITUI TSl peIIeHus
ypaBHEHMH, HEPABEHCTB U 3aJlau C apamMeTpaMy; U300paxaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA
pEeLICHNI ypaBHEHWIA, HEPABEHCTB M UX CUCTEM;
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Brinosinenue padoTsl cnocodocTByeT GOPMUPOBAHNIO:

OK 01 BsiGupats criocoObl pemeHus 3a1a4 npo(ecCHOHaTbHON NesTENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

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

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCPpUaJibl, KOHCIICKTBI HCKHHﬁ.

3ananme:

1. Haiinute yrioBoit kKo3(pdUIMEHT KacaTeabHOW, MPOBENEHHOW K mapabone y=-—x?2+xB
TOYKEC xy = —2

2. Haiinure yron HakjIoHa K OCH KacaTeJIbHOM, TPOBEACHHOM K KPUBOM ¥y = x B TOUKE x, = —2

3. CocraBbTe YpaBHEHHE KacaTeIbHOM K KPHBOM y = sin3x B TOuKe (—;0 ).
y 6

IHopsiiok BbINOJIHEHUS PA0OTHI:

1. 3nauenne TPOU3BOJHOW (PYHKIMH y = f(x) IPU X =x, PABHO YIJIOBOMY KOIPPHUIUEHTY
KacaTebHOU, IPOBEJICHHON K KPUBOH y = f(x) B €€ TOUKe ¢ abCIUCCO x, , T.€. k'=y'(xy) = f'(x,) = tg «
L€ -YToJl MEXy KacaTeIbHOW K KPMBOM B TOUKE M (x,; y,) U MOJIOKUTEILHBIM HAIIPABICHUEM OCH 0, .

2. YpaBHEHHE KacaTeIbHOW K KPUBOH y = f(x) B TOUKE UMEET BUILY — Vo = f (o) (x — Xo).

3. HampaBiienue KpuBOH B KaXKII0W TOYKE ONpEACISETCS HAIpPaBICHUE KacaTeIIbHOW K HE B 3TOU
TOYKE, MO3TOMY JUIsl HAXOXKICHHS YIJla HAaKJIOHHOM KpHUBOW B JAHHOM TOYKE HANO BBIUKUCIUTH YIoJl
MEXKy KacaTeJIbHOW, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.

Xoa padoThbI:
1. Haiitu yron HakinoHa K ocu O, KacaTelIbHOW MPOBEJEHHON K KpPUBOW y =sinx B TOUKE
T
xo = g
-HaiiJieM IPOU3BO/IHYIO0 (PYHKIMIO y = sinx y’ = cosx

o o ' 1
-Haii/1eM 3HaYeHue TIPOU3BOTHON B TOUKE x, = g y (g) = cosg =

-TaHT'€HC YIJla HaKJIOHA KacaTelbHOM B JaHHOM TOUKE paBeH k = tg « , OTKyJa «= arc tgé ~ 26,6°
2. [Tox kakumu yrimamu napabomna y = x? + x TepeceKaeT och 0, ?
-Haiinem Touku nepecedenus napadbosl ¢ 0Cbio Oy, PEIIUB CUCTEMY
y=x"+x (=1;0)
{ y=0 <=>{ (0;0)
-[TapabGona nepecekaer ock 0, B Toukax A(1;0);0(0;0) . Haiiném yrimossle KO3(pPHUIMEHTHI
KacaTeIbHBIX K MMapadojie B ’THX TOYKAX
y=@*+x)=2x+1Lk(-1)=2(-1D)+1=-1,k(0)=2-0+1=1
- BBIYMCIWIN YIJIBI Xq u &, , oOpa3yeMble KacaTelIbHBIMUA B TOYKAX MepeceueHus] mapadoiibl C
ocbio O, tg ;= —1,¢,= 135% tg o«,= 1, x,= 45°
3. CocraBbTe ypaBHEHHUE KacaTelbHON K KpuBoi y = 3x% — x B Touke Xy = —1
-HaAEM MPOU3BOJHYIO KPUBOM B TOUKE X
y'=0@Bx?—x)=6x—1;y(-1)=6(-1)—1=-7
-HaiiJieM KOOPJAMHATY TOUYKH KaCaHUsI:
y1D =3-D - (1) =4M(-1;4)
-[I0CTaBUM B ()OPMYILY YpaBHEHUS KacaTelbHOM:
y—4=-7(x+1)
y—4=-7x—-7
7x +y + 3 = 0 — ypasuenue kacamenvHou
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®opma npeacTaBjeHus pe3y/IbTaTa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopoumio' BBICTAaBISETCS, €CIM BBINOJHEHBI TPeOOBaHMA K OLEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh [TPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MIPOBEICHUS paObOTHI OBUIN JOMYIIEHBI OITHOKH.

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

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnueckoe 3ansaTue Ne31
HccnenoBanue GpyHKUMA ¢ MOMOIIbIO NPOU3BOAHOM M MOCTPOeHUe rpaguKoB

Heapb padorbi: DopMupOBaTh HABBIKK HCCIIEI0BAHUS (QYHKIIHI ¢ TOMOIIBIO TPOU3BOIHON U
MMOCTPOEHUS rPauKOB.

IIpakTnuyeckas padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMU: (QYHKLUS, HenpepbiBHas (YHKIUS, IPOM3BOJHAS,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHHUE HAaXOJUTh MPOM3BOIHBIC dJIEMEHTAPHBIX (YHKIWH,
UCHOJb3Yysl CIPAaBOYHBIC MAaTEPUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIHMM HA MOHOTOHHOCTB,
HaXOJUTh HaAuOONbIIME W HAUMEHbIIWE 3HaueHUs (yHKUUN; CTPOUTh TIpadUKH MHOTOUYJIEHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUH 3ajad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul Ha HAauOoJblINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0>XJIEHUE MyTH, CKOPOCTU U YCKOPEHHS;

[1Py8. ymeHue cBOOOAHO OINEpPUPOBaTH MOHATHAMHU: Trpapuk GYHKIUH, oOpaTHas (QyHKUHS,
KOMMO3ULUS (PYHKIMM, TuHEHHas (QyHKIUS, KBagpaTHuHas (YHKIUS, CTeleHHas (QYHKIMS C LENbIM
[OKa3zarejeM, TPUTOHOMETpHYecKHe  (QyHKIMHM, oOpaTHble  TPUTOHOMETPUYECKHE  (YHKIIMH,
nokaszaTeiabHass M Jorapugmuyeckas (GYHKUUH; yMEHHE CTPOUTh Trpaduku (QyHKIMHA, BBINOIHATH
npeoOpa3oBanusa TrpadukoB (YHKIUH; yMEHUE MCIONb30BaTh rpapuku QyHKUMHA 11 U3y4eHUus
MIPOIIECCOB M 3aBUCUMOCTEH NMpH PELIeHNH 3aa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KHU3HH;
BbIpaXkaTh (pOpMyJaMHU 3aBUCUMOCTU MEXJy BEJIMYMHAMH; YMEHHE CBOOOJHO ONEPUPOBATH MOHITUSIMHU:
YEeTHOCTh (DYHKIMH, MEPHUOAMYHOCTh (DYHKIMH, OTPAHUYEHHOCTh (PYHKIMM, MOHOTOHHOCTb (DYHKIIUH,
KCTpeMyM (yHKIMM, HauOojiplliee M HauMeEHbIlIee 3HAuYeHHUA (QYHKIMM Ha MPOMEXKYTKE; yMEHHeE
MIPOBOJIUTH MCCIIEJOBaHNE (DYHKIIMU; YMEHUE UCIIOIb30BaTh CBOMCTBA U TpapuKH QYHKIIUI 1S pelieHust
ypaBHEHHUI, HEPABEHCTB U 3ajlay C mapaMeTpaMu; U300paxkaTb Ha KOOPJUHATHOM MJIOCKOCTU MHOXKECTBA
pelIeHnli ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHSITUSIMH: HENPEPHIBHOCTh (GYHKIUHU, aCUMITOTHI TIpaduka
¢byHKIMU, TIepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH U (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GYHKIMHU; yMEHUE BBIYUCIATH MPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMIO3ULUHU (YHKIINH,
HaXOJUTh ypaBHEHHE KacaTelbHOM K rpaduky (QYyHKIMHM, YMEHHE HCIOJb30BaTh IMPOU3BOJIHYIO IS
uccieoBaHust (YHKIMH, JUIS HAaXOXKACHUS HAWIYUIIEro peIlIeHUs B NPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKUX U (PU3NUECKUX 3aJauax, JJIsl ONpeeIeHHUs] CKOPOCTH U YCKOPEHUS; HaXOUTh
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WIOMAAM u O0BbEeMbl (UIyp C TOMOINBIO HMHTErpaja; MPUBOAUTH IPHUMEPHl MaTEeMaTHYECKOTO
MO/JICJIMPOBAHUS ¢ HOMOILBIO AU((epeHIInaNbHbIX YPABHEHUH;

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibupats cioco0sl penieHus 3aaad npodecCHoHaIbHOW AeSITeIbHOCTH MPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JEATENIBHOCTh B IpOQecCHOHanbHON cdepe, HCHONb30BATh 3HAHUS 10
(UHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX

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

MarepuanbHoe obecniedeHue: VHIuMBHUAyanbHBIC 3a/laHUsl, TAOJWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIIUN.

3aganue:
1. HampspkeHue Ha KOHAEHCATOPE MEHSIETCS OT BpEMEHU 0 3aKOHY
U(t) = t3 — 9t% + 15t + 10. Haiiaure MOMEHT BpeMeHH, P KOTOPOM HANPSKEHUE JOCTUTHET
MaKCUMaJIbHOTO 3HAYCHHUSI.
2. DyHKIUA 33J1aeT TEXHOJOTHYECKH nporecc. Haiinure 3xcTpeMymbl (O YHKITUU:
flx) = x* —4x?,
3.
OyHKIMS 3a/1a€T TEXHOJIOTHYecKui nporiecc. Mccnenayiite GyHKIUIO HA MOHOTOHHOCTD U
skcTpeMyMbl: f(x) = 3x° — 25x% + 60x

4. Haiinure NpOMEXYTKH BBITYKIOCTH (QYHKIUH:
flx)=x*—10x*+36x>+ 100

5. OyHKIUs 3a7aeT TeXHoJorHueckuil mporecc. Mccnenyite ¢yHKIMIO 1Mo 0o0mIeH cxeme u
MOCTpOMTE ee rpaduk:

1. flx) = 5x% — 35,
2. flx) =

X
x4

IMopsnok BbINOTHEHHSI PA0OTHI:
1) 3amummre QyHKIHIO.
2) Ompenenute, KAKMM aJITOPUTMOM HYXKHO BOCIIOJIB30BAThCSI 1S BHITIOJIHEHHUST 3a/1aHHSI.
3) IlpumeHuTE COOTBETCTBYIOUIMI alTOPUTM.
4) 3anummre OTBET.
5) Ecnu HEoOX0AMMO IMPOBECTH MOJHOE HCCIeAOBaHWE (DYHKIUHU, TO MPOBEIHUTE €ro, HCIOIb3Ys
OOIIYIO0 CXeMY UCCIICJIOBAHHS:

1. Haiitu o6nacte onpenenenust pyakuuu D (y).

2. Haiitu (ecnu 3T0 He BBI3BIBAET 3aTPYAHEHUIN) TOUKH NepecedeHus rpaduka ¢ ocsiMU KOOPIUHAT
(mpu X =0 u ipu y = 0).

3. UccnenoBaTh GYyHKIIUIO HA IEPUOJUIHOCTD, YETHOCTh U HEUYETHOCTD.

4. Haittu HWHTCPBAJIbI MOHOTOHHOCTHU, TOYKH KCTPEMYMOB U 3HAYCHUA (byHKI_[I/II/I B OTHX TOYKax.
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5. Haiiti nuHTEpBaJIBI BRIMMYKJIOCTH (BOTHYTOCTH) U TOYKH Tiepernda rpaduka GyHKIIUH.
6. Haiitn acuMnToThl rpaduka QyHKIUH.

7. HaliT TOMOTHUTENbHBIC TOYKH U IOCTPOUTH TpauK IO pe3yIbTaTaM UCCIICOBAHMS.
8. Haiiti o6nacTb 3HaYeHUH.

Xox padorsi:
1. HUccnenoBath GyHKIHIO y = x> — 6x* + 9x — 3 W MOCTPOUTH IpaduK.

- yHKIMS ONpeiesIeHHa Ha BCeH YMCIIOBOU MPSMOM: D(x): x € (—o0; o0)

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

-HalAEM TOYKY II€pecedyeHus rpaduka € OCblo O, , mojorag x =0 , IOIYYUM y = —3 TOYKH
nepeceyeHus rpaguka c ocelo O, B JAaHHOM Cy4yae HalTH 3aTPYAHUTEIBHO.

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

-HalAEM KPUTHYECKUE TOUKH, JIJIs ATOro y' = 0 ,T.€ 3x*> — 12x+ 9 =0

X2 —4x+3=0;x;, = 1;x, =3
-AcceyeM QyHKIMI0 Ha MOHOTOHHOCTh

+ - +

v

1 3
(—; 1) u (3; ) rpaduk GyHKIHU BO3paCcTaeT, (1;3)-yObIBaeT
-rccreyeM QyHKIUIO Ha SKCTPEMYM:
y(1) =1-6+9 —3 = 1; A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)Touka min
-HCIIOJTB3YS ITOJIYICHHBIE TAHHBIC CTPOUM UCKOMBIN TpaduK.

N

w

No

D H
™
L~

L W
\

e
4//
N

IS

(€3]

2. WccnenoBarh (hYHKITUIO U TIOCTPOUTH €€ TpaduK.
_'I::

j:‘:

2x—2'
1. O6nactp onpenencuus GyHkun D(f) = (—oo; 1)U (1; +0)
2. Tlpu moacTaHoBKe 3HaueHHs x = 0 mosxyuum y(0) =0,

Takyio ke TOUKy TMOJYyYUM, €CJIM MPUPaBHIEM (PYHKIMIO K HYyI0. Touka x = 0 - eIUHCTBEHHAS

TOYKa IICPECCUCHHUA C OCAMU KOOPJAUHAT.
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3. [IpoBepsieM HyHKIHIO HA YETHOCTh

yil—x) = ot I:_,

—-2x-2 2x+2

yl=x) = yla); y(—x) = —v(x).
I/ITaK, (byHKI_II/IH HHU YCTHasl, HU HCUCTHAsA, HCIICPUOJUYICCKaAs.

4.I[J'I$I OTBICKAaHHA HMHTEPBAJIOB MOHOTOHHOCTH BBIYUCIIACM IIEPBYIO IIPOMU3BOJIHYIO (byHKI_II/II/I

20(2xr —2) —x% -2 4x? —dx —2xF 240 —4x
J" = =

(2x — 2) 2x -2  (2x-2)°
[IpupaBHHMBasg ee K HYIIO, MOJYYUM KpPUTHUECKHE TOYKM x = 0:x = 2. OHM pa3duBaroT 00IacTb
OIIpeACIICHMs Ha CIEAYIOIINE UHTEPBAIIBI MOHOTOHHOCTH (—o2; 0 U (0; 13U (1 23 U (2; +o0)

I/ICCHeﬂyeM IIOBCACHUC HpOHSBOI{HOﬁ CJICBA U CIIpaBa OT Haﬁ,[[eHHBIX TOYCK pa36I/IeHI/IH.

Fpa(bnqecm/l HHTCPBaJIbl MOHOTOHHOCTH 6y,I[YT HUMCTDb BH]

Uccnenyemast pyHKIMs Bo3pacTaeT Ha MHTepBaiax (—oe; 0} U (2; +e2) u yObIBaeT (0; 1) U (1; 2).
5.Touka x =0 TOYKa JOKAIBHOTO MAaKCUMyMa, x = 2 — JIOKQJIbHOr0o MUHUMyMa. Halinem 3HaueHue

(bYHKI_II/II/I -Tmﬁ.r =0 -Tr.“!!r. =2

6.. I[J'IH OTBICKaHH HHTCPBAJIOB BBIIIYKJIOCTU HaljeM BTOPYIO MPOU3BOAHYIO

- -2 -d -w2@-2902 8 8 1
s (2x — 2)* T2x-20 T ex-1)F (x—1)3

Takux HHTCPBAJIOB HET, IMOCKOJIBKY BTOpPas NPOU3BOAHAA HC NPUHUMACT HYJICBBIX 3Ha4YeHU B
00J1acTH OompeIeICHUsI.

7. llpsamas x = 1 — BepTUKaJIbHasl aCUMOTOTAa PYHKIMH. YpaBHEHUE HAKIIOHHOW aCUMIITOTHl HMEET

BUAg v=Fkx +5b,

k=1 f) li * li all li ! L
= _erx{E_r—2:|x_rl—-ﬂ=]=2x:—2x_rl—-n=]=7_;_2
T oox
. x* 1 . P —x(x—1) . t—xt+x . x . 1 1
b=lml o5 -5%]=lim 2(x — 1) = lim 2(x — 1) _}ﬂm_}ﬂ?_g_ﬁ
Tox
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8.Ha ocHOBe MpOBEICHHOTO aHalW3a BBHINOJHAEM MOCTpoeHHe rpaduka QyHkumu. s 3Toro
CHayajla CTPOMM BEPTUKAJIbHbIE M HAKJIOHHBIE ACHMITOTHI, 3aT€M HAaXOJUM 3HAaYeHHE (QYHKLUU B
HECKOJIBKMX TOYKaX U I10 HUX IIPOBOJUM IIOCTPOCHUE.

y=(x+1)/2

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

Kpurepun oneHku:

Ouenka "OoTJHYHO'" BBICTABIISICTCS, €CIIM pa0dOTa BBIOJIHCHA B IMMOJTHOM 00BEME C COOJIOICHUEM
HEO0OXOIMMOM TOCIEA0BATEIBHOCTH JEICTBHUI; 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 '"y10BJIeTBOPUTENbHO'" BBICTABIAETCA, €CIM paboTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTEJIbHO'" BBICTABISETCS, €CJIM PabOTa BBIMOJHEHA HE TMOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 32
Pemrenne npuk/IagHbIX 32124 ¢ IOMOUILIO TPOU3BOIHOI

Heap padorbi: @opMUpPOBaTH HABBIKM MPUMEHEHHS IPOM3BOAHOMN K PELICHUIO (PU3HMUECKUX 3a]1ad
¥ 337124 ¢ Ipo¢eCcCHOHATIBHON HAMIPABIEHHOCTBIO.

IpakTuyeckasi padora popmupyer:

[1P64 ymeHue omnepupoBaThb NOHATUAMU: (QYHKIMS, HENpepblBHAs (QYHKIMS, TPOU3BOAHAs,
nepBooOpasHas, OmpeeNieHHbI MHTErpai;, YMEHHE HaXOAWThb MPOU3BOIHBIC DIEMEHTAPHBIX (DYHKIUH,
HCIIOJIB3YA CIIPABOYHBIC MaTCpUalibl; UCCICIOBATH B HpOCTefIHII/IX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTbS,
HAaXOJIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAaueHUs (YHKUUN; CTpOUTh TpaduKd MHOTOUWICHOB C
HCIMOJIb30BAaHUEM ammnapaTa MaTEMaTHUYECKOI0 aHaln3a; MPUMEHSTh MPOU3BOJHYIO NIPU PEIICHHUH 3a7a4
Ha JBW)KCHUE; pPellaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aui HAa HAUOOJbIINE U HAMMEHbBIIINE 3HAYCHHS,
Ha HaAXO0XACHHUEC ITYTHU, CKOPOCTHU U YCKOPCHUS,

[1PG14 ymeHue BbIOMpaTh MOAXOMASIIUN M3yYEHHBIM METOJ JJIs PEUICHUS 3a7add, pacrno3HaBaTh
MaATEMATUYCCKUE CbaKTBI H MAaTCMAaTU4YCCKUC MOACIW B IPUPOJHBIX H O6HIGCTBCHHBIX SBJICHUAX, B
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HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTUYECKON HAYKU;

[1Py8. ymenue cBOOOJHO ONEpPHPOBATh MOHATHAMU: Tpaduk (yHKIMH, oOpaTHas QyHKIUS,
KOMIO3ULUs (DYHKIMH, JuHEHHas (QyHKUUs, KBagpaTUyHas (yHKUUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpudyeckue  (yHKIMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
HoKaszaTejabHass W Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOJIHATH
npeoOpa3oBanusi rpaukoB (QYHKIUH; yYMEHHE HCIONIB30BaTh Tpapuku (YHKIMHA A7 W3Y4eHUs
IIPOLIECCOB M 3aBUCUMOCTEH NMPHU PELICHNUH 33aJa4 U3 APYTUX y4eOHBIX PEIMETOB U U3 PeabHON XKU3HH;
BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXAY BETMUMHAMH; YMEHHE CBOOOAHO ONEPUPOBATH MOHATUSIMHU:
YETHOCTh (DYHKIUH, MEPUOAUYHOCTh (DYHKIMH, OTPAaHUYEHHOCTb (PYHKLUH, MOHOTOHHOCTb (DYHKIIUH,
SKCTpeMyM (yHKIMH, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMM Ha IMPOMEXKYTKE, yMEHHE
IIPOBOJIUTH UCCIIEOBaHUE (PYHKLIMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuky GyHKIMHA 1l pereHust
yYpaBHEHU, HEPABEHCTB U 3ajjad C apaMeTpaMu; n300paxarb Ha KOOPJAUHATHON INIOCKOCTU MHOXECTBA
peleHni ypaBHEHUH, HEPaBEHCTB U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSMHU: HENPEPHIBHOCTh (DYHKIMHM, ACHMIITOTHI Tpaduka
¢byHkuMu, nepBas M BTOpas NpPOM3BOJAHAs (YHKLUMH, TI'E€OMETPUYECKMH M (U3NYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpadmuka
(GYyHKLIMHU; yMEHUE BBIYUCIATH IPOU3BOHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIIUA,
HaXOJUTh ypaBHEHUE KacaTelbHOH K Tpapuky (GyHKIMH, yMEHHE HCIOJIb30BaTh IMPOWU3BOAHYIO IS
ucciesoBaHusl (YHKUMH, JUId HAXOXKAEGHUS HAWIYUIIero pelleHus B NPUKIAAHBIX, B TOM 4HCIE
COIMAIIEHO-9KOHOMHYECKUX U (PU3UUECKUX 3a/1a4ax, Uil OTPEIEICHUSI CKOPOCTH M YCKOPEHUST; HAXOIUTh
IoMAAM M 00beMbl (QUIyp C MOMOILBIO MHTErpaja; MPUBOJUTH I[PUMEPhl MaTEMAaTHYECKOTO
MOJIETTMPOBAHUS C IOMOILBIO U DepeHIINATBHBIX YpaBHEHUI;

[IPy18 ymeHue MonenupoBaTh peajibHbleé CHUTYyallMd Ha S3bIKE MAaTEMAaTUKU; COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BATh OCTPOEHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh IOIYYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYeCKHEe MOJEIHU C MOMOIIbI0 T€OMETPUUYECKUX MOHATUI U BEJIUYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yNbTaT; pemarh NPUKIAJHBIE 3aJaud CpPEeACTBAMH MaTeMaTHYeCKOro aHajlu3a, B TOM YHUCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[Ipyl9 ymenue BbIOMpaTh MOAXOIALIMM METOJ ISl pEIICHUs 3aJaud; MOHMMAaHHWE 3HAYMMOCTH
MaTeMaTHKU B U3yYEHHM NPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBICHHUN; YMEHHE PaclO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE IPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 BriGupatp criocoObl pemieHus 3aaa4d npodhecCuoHaIbHON 1eATeNbHOCTH MPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATEIIbHOCTh B NpOQecCHOHaNbHON cdepe, HCHONB30BATh 3HAHHUS 10
(rHaHCOBON I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIIUsIX

OK 04 DddexTrBHO B3aUMOIeCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 06 IIposBisATh Tpa)kIaHCKO-NMATPUOTUYECKYIO IO3MIMIO, JAEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAJAWLMOHHBIX OOIIEYETOBEYECKUX IIEHHOCTeH, B TOM YHCIE C Y4YeTOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYILMOHHOIO TIOBEJICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpeibl, pecypcocOepeKeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMaTa, NPUHLUIBI OEpeXIMBOTO MPOU3BOJICTBA, YPPEKTUBHO JIEHCTBOBAThH B
Ype3BbIYAITHBIX CUTYAIHIX
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OK 08 Hcnonb3oBath cpeacTBa (U3NYECKON KyIbTYPHI AJIsi COXPAHEHHS U YKPEIUICHHUS 310POBbsI B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIO/ITOTOBJIEHHOCTH

OK 09 ITons3zoBarbcs MPOeCCHOHATBHON TOKYMEHTAIIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM

A3bIKAX.
IIK 5.1

HJ'IaHI/IpOBaTI) ACATCIIBHOCTD IMOAPA3ACIICHUA IO TEXHHYCCKOMY O6CJ'Iy>KI/IBaHI/II-O n PEMOHTY

CHUCTCM, Y3JIOB U JBUTaTeICH aBTOMOOMIIS.

MatepuajbHoe o0ecniedeHue: VHIUBUIyaTbHbIC 33/1aHUS, TAOIUIA TPOU3BOIHBIX, KOHCTIEKTHI JICKITUH.

3aganmue:

1. ABromMoOunb aBmxercs no 3akony X (t) = 2t3 + 3t .Uemy paBHa CKOPOCTH B MOMEHT
BpeMeHu t = 2 ¢?

2. VpaBHeHume gBWkKeHHs aBToOyca umeer Bua S(t) = —0,5t>+t+2 (m). Haiitu
YCKOpEHHUE TOYKU B MOMEHT BpeMeHu t = 2 c.

3. 3akoH W3MEHEHHWs TemrepaTypsl T Tela B 3aBHCHMOCTH OT BpeMeHH { 3amaH ypaBHEHHEM
T = 0,2t%. C KaKoi CKOPOCTHIO HArPEBAETCS TEJIO B MOMEHT Bpemenu 10 ¢?

4. KonmuecTBO SJEKTPUYECTBA, MPOTEKAIOIIEr0 Yepe3 MPOBOMHUK, 3amaerca (OpMyJIon.
Q = 2t3 — 3t? + 4. Haiigute CUJIy TOKA B KOHIIE 4-i CEKYH/BbI.

5. MaxoBuk, 3aJilep)KUBacMblii TOPMO30M, 3a t ¢ moBOpauuBaeTcs Ha yroi ¢ = 5t — 0,4t2 (pan).
Onpenenuth YrioByH CKOPOCTh ¢ MaxOBHKa B MOMEHT BpeMeHM t = 2 C ¥ HallTu MOMEHT
OCTaHOBKHU BpallleHUs

6. Cuna TOKa U3MEHSeTCS B 3aBUCUMOCTH oT BpEMEHHU o 3aKOHY
I = 2t? + 3t (1 — B ammepax, t — B cekynaax). HaiiTu ckopocTh U3MEHEHHs CHJIbI TOKA B KOHIIE
8-11 CeKyHIBI.

7. Teno Maccon 3 KT JBUIKETCS MIPSAMOJIMHENHO o 3aKOHY
S(t) = 2t3 + 4t? — 2t . Haiizure KMHETMYECKyIO SHEPIHIO Teja depe3 2 C Hocle Hadana
JIBUKECHUSI.

8. Teno Maccou 2 KT JIBAKETCS MIPSIMOJIMHENHO o 3aKOHY
X(t) = 2t — 3t + 2 . Haiigure cuity, KoTopas Oy/ieT 1eCcTBOBATh Ha TENo 4epes 3 ¢?

9. Omnpeznenute HaNpsHKEHUE HEKOTOPBIX 3JIEMEHTOB LEMH AIEKTPOMEXaHNYECKOr o arnmapara 1o
3akony Oma (U = IR) npu conpotusienuu R = 0,1 Om. IIpu 3ToM 3apsiz, npoTekaromuii no
TIPOBOJHUKY 3a 2 c, 3a/aeTcs ypaBHenueM q(t) = 2t3 + 3t2.

10. B MaruuTHOI 11enu aeiictByeT moctossHHbii nctounuk DJIC e(t) nms mpoBepku

SJICKTPOMArHuTHOI'O ABUTATCIIA. BrruncauTe 3HaUeHHE 3I[C 3a MpomeaAmyr0 OJHYy CCKYHIY

. . 1
IPH MAarHUTHOM TTOTOKE, KOTOPBIH 3a1aH Gopmyrnoi P(t) = 3 t3 —3t2 - 1.

Ilopsinok BbINOJHEHHSI padOThHI:
1. IIpounTath 3a7a9y ¥ ONPEIACTUTH CIIOCO0 €€ peIIeHUsI.

2. [lpumenuts Gopmyny auddepeHnnaIbHOro HCYUCIEHUS IS PeLIeHHS 3a1a4u.
3. 3ammcath OTBET.

Xox pa0doThI:
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1. ABTOMOOHIIb JBMKETCS TPSAMOJIMHEHHO TO 3akoHy S(t) = §t3 — 2t? + 4t (m). Onpenenurs

CKOpOCTb €ro JABMKeHHs B MOMEHT t = 10 c.
Pemenue. ckomast CKOpOCTB - 3TO MMPOM3BOIHAS OT ITYTH, TO €CTh

2
v(t)=S'(t)=§-3t2—4t+4=2t2—4t+4

B 3agaHHBIi MOMEHT BpEMEHHU

v(10) =2-100—4-10+ 4 = 164 wm/c.

Otger: 164 M/c

2. 3akoH W3MEHeHus Temmeparypel T Tera B 3aBUCHUMOCTH OT BpeMeHHM t 3ajaH ypaBHEHHEM
T = 0,2t2. C xaKo#il CKOPOCTHIO HArPEBACTCS TEJIO B MOMEHT Bpemenu 10 ¢?

dT 5
CkopocTh HarpeBaHus Te/1a €CTh IPOU3BOHASA TemrepaTypsl T 1o Bpemenu t. — = (0,2t)" = 0,4t.

Ckopoctb HarpeBanus Tena npu t =10 c:
(=10 = 0,4° 10 = 4 (rpanc).

3. KomuyectBo nayiekTpuyecTBa, MPOTEKAIOLIETO 4Yepe3 IMPOBOJAHUK, 3amaercs (GopMysiou.
Q= 2t3 — 3t? + 4. Haiigure CUJTY TOKA B KOHIIE 4-11 CeKYH/IbI.
Cuita Toka I ects mpousBoaHas 3apsiaa q mo Bpemenu I = q ' (t).

I1(t) = Q(t) = (2t3 — 3t%2 + 4)| = 6t% — 6t.
1(4)=6-42—6-4=72A.
(I)opMa I[peJICTaBJ'leHI/Iﬂ pe3yﬂLTaTa: BBIITOJIHCHHOC 3a1aHHC.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUS.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BBIIOJHEHBl TpeOOBaHUS K OIEHKE "OTJIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJBI; B X0OJI€
MIPOBEIEHUS pabOThI ObUIN JOMYILEHbI OIIMOKH.

Ounenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIUHN U ee IPUMEHEHHE
IIpakTuyeckoe 3ansiTue Ne33,34

HaXO)KlIeHl/le ONITUMAJIBHOI'0 pe3yJsibTara ¢ MOMOUIbIO HpOl/l?.BO}]HOﬁ B MIPAKTUYCCKHUX
3aJgavdax.

Heas padorbl: PopMHpOBATH HABBIKM  NPUMEHEHUS MPOM3BOJHON (YHKIHMU MpPU PELICHUU
MPUKJIAIHBIX 3a]]a4 Ha DKCTPEMYM.

IIpakTuyeckas padora popmupyer:
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[1P64 ymeHue omepupoBaTh NOHATUSAMU: (QYHKIHS, HENpepbiBHAS (QYHKIHS, TPOU3BOIHAS,
nepBooOpasHas, ONpeeseHHbI WHTerpai;, yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMM,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHINX clydasX (YHKIMA HA MOHOTOHHOCTb,
HAaXOJUTh HAWOOJIbIIME WU HAUMEHbIIWE 3HAueHUs (YHKIUM; CTPOUTh TIpadUKHM MHOTOUJICHOB C
MCIOJIb30BAaHMEM allllapara MaTeMaTHYeCKOro aHalln3a; MPUMEHSTh MMPOU3BOJHYIO TIPHU PEHICHUH 3a7ad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0XKJICHUE ITyTH, CKOPOCTH U YCKOPCHUS;

[IP614 ymeHnue BBIOMpaTh MOAXOISIIMA M3YyYEHHBIH METOM JUIS PEIICHUs 3aJadd, pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTEMaTHYECKHE MOJICIH B TPUPOJTHBIX W OOINECTBEHHBIX SIBICHUSAX, B
UCKYCCTBE; yMEHHE IMPHUBOJIUTh NPUMEPhl MAaTEMaTHYECKUX OTKPBITHH POCCHMCKOM U MHUPOBOU
MaTeMaTHYECKOU HAYKH;

IIPy8. yMeHume cBOOOJHO ONEpHPOBATH MOHATUSAMU: Trpaduk QyHKIUU, oOpaTHas GYHKIHS,
KOMMO3ULUS (PYHKIMHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (DYHKIUS, CTereHHas (QYHKIHS C LENbIM
MoKaszareiaeM, TpPUTOHOMETpHuYeckue  (QyHKUHMHM, OOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIMH,
MoKasareibHas ¥ Jiorapupmudeckas (YHKIMU; yMEHHUE CTPOUTh Tpaduku (YHKIMH, BBITOIHATH
npeoOpa3oBanusa rpadukoB (GYHKIUN; YMEHUE HCIONb30BaTh rpaduku QyHKUMNA A7 U3ydeHUs
MIPOIIECCOB M 3aBHCHMOCTEH NIPH PEIICHUH 3a7a4 U3 APYTrUX yUEOHBIX MPEIMETOB H U3 PEATbHON KHU3HU;
BBIpaXKaTh (POpMyTIaMH 3aBUCUMOCTH MEX]y BETMYMHAMH, YMEHHE CBOOOHO OMEpPUPOBATH MOHATUSIMHU:
YETHOCTh (DYHKIWHU, MEPUOJUIHOCTh (DYHKIIMU, OTPAaHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKIIHH,
KCTpeMyM (yHKIMM, HauOoIblliee M HaWMEHbIIee 3HAUYeHUA (QYHKIMM Ha MPOMEXKYTKE, yMEHUE
MIPOBOMTH HCCIIEIOBaHNE (YHKIINN; YMEHHE UCIIOJB30BaTh CBOMCTBA M TpaduKu QYHKIIUH JJIs PEIICHUS
ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA
pELIEHHUI ypaBHEHWIA, HEPABEHCTB U UX CUCTEM;

[Ipyl0 ymeHuwe omepupoBaTh MOHATHAMH: HENPEPHIBHOCTh (YHKIUHU, aCUMITOTHI Tpaduka
GyHKIUHM, TIepBass W BTOpas TNPOM3BOAHAS (YHKIUU, TCOMETPHUSCKHA ¥ (DU3UYECCKHA CMBICIT
MIPOU3BOJIHOM, MEpBOOOpa3Has, OINpeAeNeHHBbI HWHTErpall; YyMEHHE HaXOJUTh ACUMIITOTHI Tpaduka
(YHKIIUHM; YMEHHUE BBIYHCIISATH MPOU3BOIHBIC CYMMBI, IIPOW3BEICHHS, YaCTHOTO ¥ KOMITO3HIIMA (DYHKITHIA,
HaXOJUTh ypaBHEHHE KacaTeNbHOM K rpaduky (QyHKIIMH; yMEHHUE HCIIOJIb30BaTh MPOU3BOAHYIO IS
uccienoBanus (PyHKIHN, JUI HAXOXKICHWS HAWIYYIIEro pEHICHUS B MPHUKIAJHBIX, B TOM YHCIC
COLIMATIbHO-9)KOHOMUYECKUX U (PU3MUECKUX 3aJauax, AJsl ONpeAeTIeHUS] CKOPOCTH U YCKOPEHUS; HAXOAUTh
wiomaan u o0beMbI (GUTYp C TIOMOIIBIO WMHTETpaja; MPUBOJUTH MPUMEPHl MaTEMaTHYECKOTO
MOJIETTUPOBAHUS C MOMOIIBIO U dHepeHITNaTbHBIX YpaBHEHUI;

[IPyl8 yMeHune wMoIeNMpOBaTh peaTbHBIC CHTYyal[Md HA S3BIKE MAaTEMaTHKU; COCTaBIISATH
BBIPQKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCIOBUIO 3aJlauM, MCCIEAOBAaTh MOCTPOSHHBIE
MOJIENI C WCIOJB30BAaHWEM amrapara ainreOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJEIHU C MOMOIIBI0 T€OMETPUUECKHX MOHSATHI U BEJIMUMH, PEIIaTh CBSI3aHHBIE C HUMHU
MPAKTUYECKHUE 3aJa4d; COCTaBJISATh BEPOSITHOCTHYIO MOJICIh W HHTEPIPETUPOBATH TOTyYSHHBIN
pe3ynbTaT; pemiath MPHUKIAIHBIE 3aJadud CpPEACTBAMH MaTeMaTHYeCKOro aHalu3a, B TOM YHUCIe
COIMATEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[Ipyl9 ymeHue BuIOMpATh MOAXOMAILINN METOM AN pEIICHHs 3aJaud;, MOHUMAaHHE 3HAYMMOCTH
MaTEeMaTHKU B W3YYCHHH MPHPOJIHBIX M OOIIECTBEHHBIX IMPOIECCOB M SBJICHHM, YMCHHE PACIO3HABATH
MPOSIBIICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, yMEHHE TPUBOAWTH MPUMEPhl MaTEMaTHYECKHX
OTKPBITHHA POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAYKH.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCUOHaTbHON JAeATeNbHOCTH MTPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
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OK 03 IInanupoBath U peaqn30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYI0 JEATENIBHOCTh B IPOQECCHOHANbHON cdepe, HCHONb30BATh 3HAHUS 10
(bMHAHCOBON TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYAIUAX

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

OK 06 IIposBasATh TIpakJaHCKO-NIATPUOTUYECKYIO MO3MIIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJULMOHHBIX OOIEYETOBEYECKUX IIEHHOCTEH, B TOM 4YHCIE C YYETOM
FapMOHM3alMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUIMO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAAPThI
AHTUKOPPYIILIMOHHOTO OBECHUS

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYKAIOUICH Cpebl, PecypcocOepeKeHHI0, MPHUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUIX

OK 08 Hcnonbs3oBath cpeactBa GU3MUECKON KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpohecCHOHATBHONW JEATENbHOCTH M TOJJAEpKaHUs HEOOXOTUMOTO YpPOBHS (PU3NUECKOM
[IOJIrOTOBJICHHOCTH

OK 09 ITonp3oBarbest MpoheCCHOHATFHON JOKYMEHTAIMEeH Ha TOCYyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

1K 5.1 [InaHnupoBaTh ACATEINBHOCTD MOAPA3/ACICHUS 110 TEXHUIECKOMY OOCITY)KUBaHUIO U PEMOHTY
CHCTEM, Y3JI0B U JIBUTaTesIell aBTOMOOMIIS.

MarepuanbHoe obecnevyenue: VHauBUayanbHbIE 3a/laHus, TaOJIMIa MPOU3BOAHBIX, KOHCIIEKTHI
JIEKLIMN.

3ananmue:

1. ABTOoMOOMIb TIPUOIMKAETCS K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BUCUT JOPOXKHBIN 3HAK
«36 kM/u». 3a 7 CeKyHJ 10 Bbe3[a Ha MOCT, BOAWUTENb Ha)kal Ha TOPMO3HYyI0 mnepanb. C
paspemiaeMoil M CKOpPOCTBIO aBTOMOOMJIb BbEXal Ha MOCT, €CIM TOPMO3HOW IyTh
onpesiensieTcs popmysoit s = 20t —t*?

2. Pacxox roprouero nerkoBoro aBroMoOwitst (iutp Ha 100 KM) B 3aBUCHMOCTH OT CKOPOCTH X
KM/4 TpU JBMKEHUH Ha 4YETBEPTOH mepenade NpUOIU3UTENBHO ONMChIBaeTcs (GyHKIMeH

f(X): 0,0017x* —0,18x +10,2. ITpu kakoif CKOPOCTH PAcXOJ TOPIOUETro OYIEeT HAMMEHBIIHHA.

Haitgure sTOT pacxo.
3. Omnpenenure HanbOoblllee 3HAYCHNUE PATUOITIEKTPOHHOTO CUTHANA 33 TPOMEKYTOK BPEMEHH OT

1
0 10 9 cexyH/I, €ClTK caM CUTHAJ 3a/1aH ypaBHeHHeM S(t) = 3 t3 — 4t% —ot.

4. Vmeetcst KBaJipaTHBIM JIUCT »KECTH, CTOpOHA KoToporo paBHa 60 cm. Bripesas mo Bcem ero
yriaM paBHBIE KBaJpaThl M 3aru0as OCTABIIYIOCS 4YacTb, HY)KHO M3TOTOBUTH IPOU3BOJICTBEHHBIN SIIIIMK
6e3 KpbIKU. KakoBbl 10KHBI OBITh pa3Mephl BEIPE3aeMbIX KBaJIPaTOB, YTOOBI POU3BOCTBEHHBIN SIIUK
uMen HanbonpIni 06beM?

5. TIpoekTupyercsi KaHaJd CUCTEMbI CIMBAa ABTOMOMKHU C MPSIMOYTOJIbHBIM ceueHueM 4,5 . KakoBbl
JIOJDKHBI OBITH pa3Mephl CeYeHUs, YTOOBI Il OOJMIIOBKA CTEHOK W JIHA TIONIIO HaWMEHbIIee
KOJINYECTBO MaTepuasa’?

6. IlpuOwuIs aBTOPHUPMBI 3aBUCHT OT 00BbEMa MPOU3BOICTBA JIeTaNIeH X (€7.) M ONpeneNsieTcs] Kak
y=-—x>+21x* —72x—150. Haiitu 06beM NPOU3BOACTBA, MPH KOTOPOM MHPHOBUIL (UPMBI
Oyzer MaKCUMaJIbHOM.

JInst oThICKaHMS HAMMEHBLIET0 W HauOOJbIIEero 3HaueHus QyHKuuH, nuddepeHunpyemMoil BHYTpH
OTpe3Ka M HENpPEepbIBHOI Ha €ro KOHIAX, CIEAYeT HAHTH BCe KPUTHUUECKHE TOUKU (DYHKLMH, JIeKaIlUe
BHYTPU OTpPE3Ka, BBIYHUCIIUTH 3HAYCHUSI (PYHKIIMHM B ITHX TOYKaX W HA KOHIIAX OTpe3Ka, a 3aTeM M3 BCEX
MOJTYYEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaMEHbIlee U HaubobIee.
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. Haxoaum KpuTHUYECKHE TOYKU (HYHKIINH.

2. IIpoBepsiem, Kakue U3 HAWJJCHHBIX KPUTHYECKUX TOUCK JISKAT BHYTPHU 3a1aHHOTO OTpe3Ka.

3. Haxomum 3HaueHWs (QyHKIMH Ha KOHILAX OTpPE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPHIC
MOMA/IAI0T B ATOT OTPE3OK.

4. W3 BceX MOMY4YEHHBIX 3HaUCHUH (DYHKIIMM BEIOMpaeM HauMEHbIlee ¥ HanOoJIbIIIee.

Xopn padoThl:

3amaya 1. IlpouyHocTh OaslKM MPSIMOYTOJIBHOTO CEUYEHHS IMPOIMOPLHUOHAIbHA MPOU3BEACHUIO €&
IIMPUHBI HAa KBaJpaT BHICOTHL. Kakoe cedeHue AODKHA MMETh Oayka, W3 IMJIMHIPHYECKOW 3arOTOBKH
paauyca R, 4To0bI €€ mpouHOCTh OblIa HanOOJbIIeH? (pUCYHOK 1)

ZR

X

Pucynok 1 — ceuenue 6ajiku U3 HUIMHAPUIECKON 3arOTOBKU

Pemenne. CocraBiieHue MaremMarndeckoil mozenu. OnTtumusupyeMasi BEIWYHMHA - MPOYHOCTH
Oanky, TMOCKOJNBKY B 3amaue TpeOyercsl BBISICHHUTH, KOTJa INPOYHOCTh Oanku Oynaer HauOOJIbIICH.
O003HaUMM ONTUMHU3UPYEMYIO BeIWYMHY OyKBOH y. IIpoYHOCTH 3aBHCHUT OT IIUPUHBI U BBICOTHI
IpSMOYTOJIbHUKA, CIyXKallero oceBbiM ceyeHHeM Oanku. [lupuny Oanku o0o03HaYMM OYKBOHM X.
[TockonbKy OceBoe cedeHHe MPEeCTaBIseT co00H MPSMOYTOJIbHHK, BIIMCAHHBINA B OKPYKHOCTh paamyca
R, T0 0 X < 2R

BbicoTa h mpAMOYronbHHKA CBA3aHA C €ro WIMPHHOH cooTHomenmem * * 1 =4R* (o rteopeme
Iugaropa), 3uaunr, ' = 4R =%

xh?

IIpouHoCTh Ganky y NponopuHOHabHA TPOU3BeAeHuI0 * 1. e. YV = kxh? (roe koapdunment k —

HEKOTOPOE MOJIOKUTEIHHOE YHCIIO).
Spaypr ¥ = Kx(3RR® —x%),raex € [U; ZK).

Pabota ¢ cocTaBieHHOI MOIENBIO.
Tl Gyrxuun ¥ = EX(3RR" = x%),r3e X € [0; 2R} yano Haitty y e,

Nmeewm:
Hueem: y = 4%R3xy — kx?
V' =4kR*— 3kx*
[IpupaBHUBAEM TIPOU3BOIHYIO HYIIIO, TIOTYYUM
4kR?-3kx%=0
=2 x=-Z
V3 v3

2

Xx= Xl =

it

3alaHHOMY OTPE3KY IPUHA/UIEKUT JINIIb TOYKA
Boruncnum 3naueHne QyHKIMU B TOYKE HA KOHIIAX oTpe3ka B Toukax 0 u 2R.
HNmeem
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2a

f(0)=0 f(2R)=0 f(fT’;-) >0 3HAT Vius = ().

B 3agaue chpammBaeTcsd, Kakoe CEUYEHHE JO/DKHA MMETh Oanka HauOOJbLICH IPOYHOCTH.
BbsicHMIM, YTO MIMpUHA NPSMOYTOJbHHUKA, SIBJIAIOLIAs OCEBBIM CE€YeHHEM HauboJjiee NMPOYHOU Oaikwy,

IR
=
paBHa
Haiinem BbicOTY:
h% =4R%—x*?
" - 4R:  gg°
4R —— =,
H . P
2BVZ R f =
h = = _‘J - - 4

v3 &
Oter: CeuyeHueM OalKu JOJDKEH CIYKUTh MPSMOYTOJBHUK, Y KOTOPOTO OTHOIICHHE BBICOTHI K
IIMPUHE PAaBHO ' V2
3ameudanue: KBanuduuupoBaHHble MacTepa IPUXOJAT K TAKOMY K€ Pe3yibTaTy, OMUPasCh Ha CBOM
ONBIT, HO OHU TPUHUMAIOT YyKa3aHHOE OTHOIIEHHE paBHbIM 1,4 (mpuOMKEHHOE 3HAUEHUE
UppalMOHAILHOIO YHCiIa Kak pa3 paBHO 1,4).
®opma npeacTraBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun ounenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BBHIITOJIHEHA B IMOJTHOM 00BEME ¢ COOJIIOICHUEM
HEO0OXOIUMOM 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 HEeloYeTa.

Ouenka '"ya0BJIeTBOPUTEJIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MIPOBEEHUS pabOThI ObUIN AOMYILIEHBI OIIUOKH.

Ouenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO MU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIbHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTuyeckoe 3ansaTHe Ne 35

HNuTerpan u neppoodpasnas. HaxoxxaeHne HeonpeaeleHHbIX HHTErpajioB MPHU NMOMOLIH
CBOWCTB HHTEIPAJIOB

Heab: PopMHUpOBaTH HABBIKU BBIYKCIICHUSI HEOINPEIEICHHBIX HWHTErPalIoB METOA0M
HEIOCPEICTBEHHOIO MHTETPUPOBAHUS IIPU IIOMOIIM CBOMCTB MHTETPAJIOB.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIHS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeieseHHbI WHTErpail, yMEHUE HaXOAWUTh MPOW3BOJHBIE AJIIEMEHTAPHBIX (DYHKIIMM,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHIINX cydyasX (YHKIIMA HA MOHOTOHHOCTb,
HaXOJUTh HAuOONbIIME W HAUMEHbIIUE 3HAaYeHUs (YHKUUN; CTPOUTH TpapUuKd MHOTOWIEHOB C
WCIIOJIb30BaHUEM ammapara MaTeMaTUYECKOro aHaln3a; MPUMEHSITh MPOU3BOAHYIO MPU PEIICHUH 3a/1ad
Ha ABVIXXCHUC, pCIIAaTh IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/Ja4d Ha HanOOJBIINE U HAUMEHBIIINE 3HA4YCHUsI,
Ha HaXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUS;
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IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPBHIBHOCTh (YHKIMHU, ACHUMIITOTHI Trpaduka
GbyHKIMM, TepBas W BTOpas MPOM3BOAHAS (YHKIUH, TEOMETPHYECKHH W (U3UUECKHHA CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBIH HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKIIMH; YMEHHE BBIYUCIATH IPOU3BOJHBIE CyMMBI, IIPOU3BEICHNUS, YACTHOTO U KOMIIO3HUIINH (DYHKIHNH,
HaXO/JUTh YpPaBHEHUE KacaTelbHOM K TpapuKy (QYHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOAHYIO IS
UCCIeOBaHU (QYHKIMH, IS HAXOXKACHHWS HAWIY4IIero peIleHWs B NPUKIAIHBIX, B TOM YHCIE
COLIMANIEHO-9)KOHOMHUECKUX U (PU3UUECKUX 3a]1auax, I ONPEIEICHUsI CKOPOCTH M YCKOPEHUST; HAXOIUTh
womamxd M 00beMbl (GUIYp € MOMOLIbIO HMHTETpajia; IPUBOIUTH IPUMEPHl MAaTEMaTHYECKOro
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU(epeHIInanbHbIX YpaBHEHUH;

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats criocoObl pemeHust 3a1ad npo(ecCHOHaTbHON AeTENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U peain30BbIBaTH COOCTBEHHOE MpOodeccHnoHabHOE U TUYHOCTHOE Pa3BUTHE,
MPEeIPUHAUMATEILCKYIO  JCSITEILHOCTh B MPOPECCHOHANBHON cdepe, HCIoNb30BaTh 3HAHHUS TIO
(bMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIHIX

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

3ananmue:
B cooTBeTCTBUU ¢ TEXHOJOTHYECKOM KAPTOM MPOEKTA HAUTH CIICAYIOIIUE HHTETPAIIBI:

. fo3 —%xz + 5) dx
2. [3(2x* —1)" dx
-3+ 5x%)dx

4. [G+Ddx

- J(5Vx® — 7Vx3)dx

-

w

(62}

Ilopsinok BbINOJHEHHS padOThI:

1. 3anumumre 3amanue. HemocpeIcTBEHHOE HWHTETPUPOBAHHME OCHOBAaHO HA  IMPSIMOM
UCIIOJIb30BaHUU TAOIULBI MHTErpaJIoB. MOTYT MpeACTaBUTHCS CIEAYIOUINE CITydau:

1) MaHHblii MHTErpan HaXOMUTHCS HEMOCPEACTBEHHO MO COOTBETCTBYIOIIEMY TaOIMIHOMY
UHTETpay.

2) JaHHbII WHTETpal MOCIE MPUMEHEHHs CBOMCTB 1M 2 MPHBOIUTCS K OAHOMY WIIH HECKOJIBKUM
Ta0JINYHBIM UHTETpaJlaM;

3) JauHblii HMHTErpaq  IOCJIE  OJEMEHTAPHBIX  TOXICCTBEHHBIX  MpeoOpa3oBaHUil  Haj
MOJBIHTETpaIbHOM (pyHKIMENW W, TpUMEHSs CBOWCTBA, MPUBOAUTCS K OJHOMY WM HECKOJIBKHM
TaOJIMYHBIM UHTETpaJIaM.

2. TlpowHTerpupyiite ,MCIIONB3Ys TAOIUILy HHTETPAIOB. Y IPOCTHTE TIOIYIUBINYIOCS (QYHKIIHIO.

Xox pa0doThI:
Haiitu cnepyromuye HHTETrpasbl:
1. [6x*’dx —wmcHonB3yeM CBOMCTBO 2 U (hopMyITy 2.

f xndx _ xn+1

n+1
[ 6x*dx =6 [ x*dx = 6—
2+1

2. [4(x* —x+3)dx  Hcnoms3yst cBoiictBa 1 u 2 u, popmynsl 1 u 2 momydnm: 4 [ x*dx —
dvdx+12dx=4x33—4x22+12x+c=43x3—2x2+12x+C

+ ¢ Iomyunm:
2+1

3
+c=6%+c=2x3+c

101



- moctosiHHasg uHTerpupoBaHusi C paBHa anreOpanyeckod CyMMe TpeX MOCTOSIHHBIX
UHTETPUPOBAHHUS .

3 2
3. f2(3x—1)2dx=2f(3x—1)2dx=2f(9x2—6x—1)dx=2-9%—2-6%+2x+c=6x3—6x2+2x+

4.
J‘ﬁxé—sf +3x+ 4

= ax
o

a
. 3 .
:j(ﬁx“—5+—+=}x'“)d.r
x
:6jx:dx—5jn’x

dx , 6. gy . 4
+3 | —+4 | xdx= ?—5x+3[ﬂ|x|+—l+lﬂ'=2x’—5x+3lr1|_r|——+lf.'
x - x

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIITOJIHEHA B IMOJTHOM 00BEME ¢ COOJIIOICHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ouenka '"ya0oBJIeTBOPUTEJIBHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0O/I€
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansitue Ne 36
HNHaTerpupoBanne MeToI0M 3aMeHbI IEPEMEHHOH

Henp padorbi: POpMUPOBAaTh HABBIKM  BBIYMCIICHUS HEONPEIECICHHBIX MHTErPajioB METOJOM
3aMEHBI IEPEMEHHOM.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIHS, HENpepbiBHAS (YHKIUSA, MPOU3BOIHAS,
nepBooOpasHas, ONpeieseHHbI MHTErpaix;, YyMEHHE HaXOJUTh MPOU3BOJHBIE 3JIE€MEHTAPHBIX (YHKIIH,
UCIIOJNIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHIINX cydasX (YHKIIMA HA MOHOTOHHOCTb,
HaXOOUTh HanOOJBIINE W HANMEHBIINE 3HAYECHUI (bYHKHI/II)’I, CTPOUTH rpa(bmq/l MHOTOYJICHOB C
WCIIOJIb30BaHUEM ammnapara MaTEMaTUYECKOr0 aHaJIN3a; MPUMEHSATh MPOU3BOJHYIO MPU PEUICHUH 3a/1ad
Ha ABVIXXCHUC, PCIIATh IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/Ja4d Ha HanOOJIBIINE U HAUMEHBIIINE 3HA4YCHMUsI,
Ha HaXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUS;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
GbyHKIIUM, TiepBas W BTOpas MPOM3BOAHAS (YHKIUU, TEOMETPUUECKUA U (U3UYECKH CMBICT
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MIPOU3BOJIHOM, TEepBOOOpa3Has, ONpENENeHHBI HHTErpall; yMEHHE HaXOAWTh AaCHUMOTOTHI Tpaduka
(bYHKIMH; YMEHHE BBIYUCIATH TPOM3BOIHBIE CYyMMBI, IIPON3BEACHUS, YACTHOTO M KOMITO3UIINU (YHKITUH,
HAXO/JWTh ypaBHEHHE KacaTelbHOH K TpaduKy (QyHKIMH, YMEHHE HCIOJIb30BATh MPOU3BOIHYIO JUIS
UCCIeNOBaHU (QYHKIMH, IS HAXOXKACHHWS HAWIy4IIero peIleHWs B NPUKIAIHBIX, B TOM YHCIE
COILIMANIEHO-9)KOHOMHUECKUX U (PU3UUECKUX 3a/1auax, /Ui ONPEIeICHUsI CKOPOCTH U YCKOPEHUS; HAXOIUTh
womamxd M 00beMbl (GUTYp € MOMONIbIO HMHTETpajia; IPUBOIUTH IPUMEPHl MaTEMaTHYECKOro
MOJICIIMPOBAHUS C TOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriOupats criocoObl pemeHus 3aaad npodecCHOHaIbHON AEATEIPHOCTH TPUMEHUTENHHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peain30BbIBaTH COOCTBEHHOE MpodeccHnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MPEeANPUHIUMATETILCKYIO  JCSITENFHOCTh B MPOQECCHOHANBHON cdepe, HCIONb30BaTh 3HAHHS TIO
(buHAHCOBOW I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIUSIX

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

3aganue:
B cooTBeTCTBHHU C TEXHOJOTMYECKOM KapTOM MIPOEKTA HANTH HHTETPaIbl:
1. [(12x —5)7dx
dx
2. f (6x+5)2
3. [xVx? —7dx
4. [+ dx

3
mx

5. [ tg2xdx

IMopsiiok BbINoJIHEHHE PAGOTHI:

B ocHOBe MHTErpupOBaHUs METOIOM 3aMEHbl NEPEMEHHOH (MM crocoOOM MOCTaHOBKM) JIEXKUT B
OCHOBE MHTETPHPOBAHUS METOIOM 3aMeHBl MEPEMEHHOH (MM CITIOCOOOM TIOCTAHOBKH) JIC)KHUT CBOWMCTBO
WHBAPHAHTHOCTH (OPMYJ HHTETPHPOBAHHsS, KOTOPOE 3aKiIoYaeTcs B chemyromiem: ecid [ f(x)dx =
Fr+c, T0 fudu=Fu+c,TNe w(x) npousBoaHas auddepenunpyemas GyHKIUSI OT X.

3aMeHa TIepeMEHHOI B HEONPEACICHHOM HHTErpajie MPOU3BOINUTCS C TIOMOIIBIO TTOJICTAHOBOK JIBYX
BUJIOM:

1. x=¢() , rae t-HOBas mepeMeHHas, a ¢(t) HenpepblBHO IuddepeHpyemast QYHKIHSL
Jr@dx = [ f(e(®)e' (Dt

2. t=u(x) ,rae t-HoBas nepeMeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt

Xox padoThI:
x%dx
1' f8+x3

-T.K. d(8 + x3) = 3x%dx , TO

J‘ x?dx 1J‘d(8+ 3x%)
8+x3 3) 8+x3
-roiaras 8 + x* =t , HOTy4UM: %f% = iln(t) +c= §1n|8 +x3|+¢

f cos xdx _ f d(sinx)

IIOOTOM HUCIIOJB3YS IOJCTAHOBKY t = sinx npuxoamm K Ta6J11/II{H0M
4+sin2x 4+sin2x Y _ Y A y > 1Ip A y
sinx

S 1 Lp— sinx
MHTerpainy: [ — =-arctg; +c Zarctg( . )+c

e¥dx _ d(e¥)
3. f\/9—t2 B f\/9—t2
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o dt L1
-BOCIIOJIb30BABIIUCH TTOJICTAHOBKON t = e*, MPUBOAUM K TaOJINYHOMY HHTErpaiy [ T = arcsin_ +
—t

c=arcsinex3+c
IIpumeyanue: dx = %d(ax +b)

1
xdx = Ed(xz)

e*dx = d(e¥)
dx
— = d(In(x)
X
cosxdx = d(sinx)
15x"dx
4 o
1-x"=¢t
152ax |G -F)=del g5, , ¢3 5 5
——==| —3xdx=dt |= | —5=-95 | tTdt=-3 +tl=—F5+C=—"-773+C
(11— x") df —3t" -3 3t 3(1 — 2%

.
rdx = ——

3
(I)opMa NMpeacTaBJdCHUsA pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABIACTCS, €CIIM padoTa BHIIIOJIHEHA B MOJHOM 00BEME ¢ COOJI0ICHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIIMCHU U BBIYMCIIEHHUS.

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

Ouenka '"y10BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClAM PadoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOYUYUTh MPABUIIbHBIE PE3YJIBTATHl U BHIBOJBI; B XOJIE
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansitue Ne 37

Teopema HeroTona-JIeii0HuIa. Boruncienue onpeaeieHHbIX HHTEIPAJI0B Pa3In4HbIMH
MeToaMu

Heab padoThl: HAYYUTHCS BRIYUCIATH ONPEENICHHBIN nHTErpan rno gpopmyine Heiorona-Jleitbuuna.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIMS, HENpepbiBHAsS (YHKIUSA, MTPOU3BOIHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKIUH,
UCIIOJIB3YS CIPABOYHBIE MATEPUAIIBI; HCCIEA0BATh B MPOCTEHIINX clydasX (YHKIIMA HA MOHOTOHHOCTb,
HaXOJUTh HAWOONbIIME W HAMMEHbIIWE 3HaueHUs (YHKUUN; CTpOUTH TpapuKd MHOTOWIEHOB C
WCIIOJIb30BaHUEM ammnapara MaTEMaTUYECKOr0 aHalIn3a; MPUMEHSTh MPOU3BOJHYIO MPU PEUICHUU 3aJad
Ha ABVIXXCHUC, PCIIAaTh IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/Ja4d Ha HanOOJBIINE U HAUMEHBIIINE 3HA4YCHUsI,
Ha HaXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUS;
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IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMHM, ACHUMIITOTHI TIpaduka
GyHKIMM, TIepBas W BTOpas MPOM3BOAHAS (YHKIMH, TEOMETPHYECKHH W (U3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBIH HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKIIMH; YMEHHE BBIYUCIATH TPOM3BOIHBIE CYyMMBI, IIPOU3BEACHUS, YACTHOTO M KOMITO3UIIMU (DYHKITUH,
HaXO/JUTh ypaBHEHUE KacaTelIbHOH K TrpaduKy (QYHKIUH; YMEHHE HCIOJb30BAaTh MPOU3BOAHYIO IS
UCCIeOBaHU (QYHKIMH, IS HAXOXKACHHWS HAWIY4IIero peIleHWs B NPUKIAIHBIX, B TOM YHCIE
COIMANIEHO-9KOHOMHYECKUX U (PU3UUECKUX 3a/1a4ax, Ui ONPEIEICHUsI CKOPOCTH M YCKOPEHUST; HAXOIUTh
womamxd M 00beMbl (QUTYp € MOMONIBIO HMHTETpajia; IPHUBOIUTH IPHUMEPHl MAaTEMaTHYECKOTO
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU(epeHIInanbHbIX YpaBHEHUH;

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupath criocoObl pemeHus 3aaad npodecCHOHaTbHON AEATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U peain30BbIBaTH COOCTBEHHOE MpOodeccHnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIIBHOCTh B TPOQEeCcCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(MHAHCOBOW T'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYAIIUSIX

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

3aganue:
B cooTBeTCTBHHU € TEXHOJOTHYECKOM KapTOM MPOEKTAa HAWTH MHTETPaJIbL.
1. I 12 2xldx

4

[3+2x—x*)dx

2. -2

3. f:“msrdx

4. j(cos X — 3sin x)dx
2
2 2

5. Il_;( dx

N
x

Meto10M 3aMEHBI TEPEMEHHOM:
6

L J. x)z(c?(G

5
4
2 j(2x—5)3dx
3
1
3. j’%/x+ 2dx
:
4, J.(x3 +1)*x? dx
-1

ITopsinok BbINOJIHEHUs padoOThI:
1) Ucnonp3ys TabauIly HHTErpajioB HATH UHTErpal
2) Ucnonb3ys Gpopmyny Herotona — JleiiOnura
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&
[r@ax=Fen

HAaWTH ONPEIEICHHBIN UHTETpa

2= F(2)- Fla)

Xon padoThr:
Brrauciuts onpeneneHHblid HHTETpal
3
I xidx
1
Pemrenue:
2 2
(1) (29
IExjdx = E_I-xg.::fx =—
1 3

1
(1) BeiHOCUM KOHCTAHTY 3a 3HaK MHTErpaa.

(317 D 2 14 2
A= -th=2@-D=27T=—"=4=
( )'|1 3( ) 3( ) 2 3 =43

®+l

+

]
xdx =
(2) UnTterpupyem mo TabmuIle ¢ MOMOIIBIO CaMOW TMOMYISPHOH (GOpMyITsI n+1

1

= 3
TTOSBHBIIYIOCS KOHCTAHTY - LEIECOOOPasHO OTACINTh OT % ¥ BBIHECTH 3a CKOOKy. JlenaTh d3T0 He
00s13aTeTIbHO, HO YKEJIATEIbHO — 3a4eM JIMIITHUE BBIYUCIICHUS?
(3) Ucnonpzyem popmyny Hetorona-Jleiioauma

3
[ @ax=Flof,=F)- Fla)

3 ~ ~ (V3
Cuavaia noaACTaBIsIEM B X BCPXHHUU IMPEACI, 3aTEM — HWIKHUU IPCACIL. HpOBOI[I/IM JaJIbHCHUIITHUC

BBIYMCIICHHS U MIOJy4aeM OKOHYATEJIbHBIA OTBET.
Brrunciuts onpenaeneHHblil HHTErpal

4
[(8+2x—x3).:fx
|

Pemenne:
4

4 4 4
[@+2x- xz}cfxijg_lldx+ 2__|;xc1’x— Ixzdxiijg(x}tz +2. %(ﬁtz - % ' 2

-2 -2 -2

= 84— (=2 + (4% — (=299 —%(43 — (-2 =8 6+(16-4) —%(64+8} =

=4u+12-24 =36
(1) Mcnonb3yem cBOMCTBA JINHEHHOCTH ONPEEIIEHHOT0 UHTErpasa.
(2) UnTterpupyem no tabiuue, Ipyu 3TOM BCe KOHCTAHTHI BHIHOCUM — OHU He OyJIyT y4acTBOBaTbh B

ITOJICTAHOBKE BEPXHETO U HUKHETO IIpeiena.
(3) Hnsa xaxmoro w3 Tpéx craraeMbix npumeHseM Qopmyny  Herorona-JleliOHuma:

F(X)[2 = F(b)- Fla)
Coser: mepex Tem, kKak ucnoab3oBatb ¢opmyay Hplorona-JleiiOHMIa, TMO0JIE3HO NPOBECTH

NPOBEPKY: a caMa-To NepBo00pa3Has HaliieHA IPABUJIBHO?
Tak, NPUMEHUTENBHO K paccMaTpUBaeMOMY IIpUMEpY: IepeA TeM, Kak B IepBOOOpa3HyIo
3
X
Br+axt -

GyHKIIIO MOJICTABJATh BEPXHUM W HIDKHUN TpeAesbl, >KeJaTelbHO Ha YEpPHOBHKE
NPOBEpUTh, a MPAaBUIBHO JIM BOOOIIE HaWIeH HeomnpeneneHHsld uHTerpan? Juddepennupyem:
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f

[8x+x2 —é} =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84+ 2x—x°

ITomyyena ucxonHas MOAbIHTErpanbHas (YHKLMSA, 3HAUUT, HEONPENEICHHBIH HHTErpan HaiijieH
BepHO. Teneps MoxxHO 1 hopmyny HeroTona-JIeitOHMIIa TPUMEHUTB.

MeToa 3aMeHbI IIepeMeHHO

Breruncivre uHTErpasl.

B xdy
172

BBenem HOByIO MEpeMEHHYIO ¢ = x% — &
Huddepennnan Oyner paBeH et = 2xdx
Boeruucnum rpanuibl uHTErpupoBanus t1=25-6=19, t2=36-6=30

L pb2xdy 1 ~30 dt
Brimmonaum IMOACTAHOBKY E'rﬁ

¥ 213

o 1 1 1 E1n
Brruucium, nosyquBIIAICS HHTETpa ; |30 - fnl19] = inz

19
®opma npeacTaBjeHUs pe3yJbTaTa: BBIIOJIHCHHOE 33/1aHHE/

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MTOJTHOM 00BEME ¢ COOJIIOICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3allMCH U BEIYUCICHHA.

Ounenka ''xopouio'" BBICTAaBISETCS, €CIM BBIIOJHEHB TPeOOBaHHMA K OIECHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0OJI€
MIPOBEJICHUS paOOTHI OBUTH JOIMYIIEHBI OIITHOKH.

Ouenka '"Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CENIATh MPABUIbHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IpakTuyeckoe 3ansaTue Ne 38,39
Broruucienue niomaaeii gpuryp u 00beMoB Te

Hean padoTbl: POpMHPOBATH HABBIKM TPUMEHEHHUS ONPEIEICHHBIX HHTETPAJIOB JUISl BEIYUCICHUS
iomazei Gpuryp u 0GbeMoB Tell.

IIpakTuyeckasi padora popmupyer:

[1P64 ymenue omepupoBaTh MNOHATHSIMH: (DYHKIMS, HENpepblBHAas (YHKIUSA, MNPOU3BOAHAS,
nepBooOpasHas, OmpeeNieHHbI MHTErpait, YMEHHE HaXOAWTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIIHIA,
HCIIOJIB3Ys CIIPABOYHBIC MaTCpUalibl; UCCICIOBATH B HpOCTefIHII/IX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTbS,
HAaXOIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAaYeHUs (YHKUUN; CTpOUTh TpadUKd MHOTOUWICHOB C
HCIMOJIb30BAHUEM anmnapaTa MaTEMAaTHYECKOI0 aHalii3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUICHUH 3aJad
Ha JBW)KCHUE; pPellaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aui HA HAUOOJbIINE U HAMMEHbBIIINE 3HAYCHHS,
Ha HaAXO0XACHHUEC ITYTHU, CKOPOCTU U YCKOPCHUSA,

[1PG14 ymeHue BbIOMpaTh MOAXOMASIIMN M3YUYEHHBIM METON Ui PEIIeHUs 3aJadd, pPaclo3HaBaTh
MaATEMATUYCCKUE q)aKTI)I U MAaTEMAaTUYCCKUE MOJICIINM B IPUPOJHBIX H 06HICCTBGHHBIX SIBJICHUAX, B
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HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTUYECKON HAYKU;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIIMH, ACHMIITOTHI Tpaduka
GbyHKuMu, nepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UUECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GyHKLIMU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BECHHUS, YACTHOIO U KOMIO3ULUHU (YHKIIUH,
HAXOJUTh ypaBHEHHE KacaTelnbHOH K Trpaduky (QyHKIMH, YMEHHE HCIOJb30BATh MPOU3BOIHYIO JUIS
uccienoBaHusl (QYHKUMH, Ul HAXOXKAEGHUS HAWIYUIIEero pelIeHUus B IPUKIAAHBIX, B TOM 4HCIE
COLIMANIEHO-9)KOHOMHUECKUX U (PU3UUECKUX 3a/1a4ax, Ui ONPEeICHUsI CKOPOCTH U YCKOPEHUsT; HAXOIUTh
IIOIAAM M O00bEeMbl (UIyp C IOMOINBIO MHTErpaja; IMPUBOAUTH IPUMEPHl MaTEeMaTU4ECKOTO
MO/JICIIMPOBAHUS ¢ TOMOIIBIO AU(epeHInanbHbIX YPaBHEHUH;

[IPyl8 yMeHnme MoIenupoBaTh peaJbHbIE CHUTyalluM Ha $3bIKE MAaTEMAaTUKH; COCTABIIATH
BBIPQKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 33J1a4M, MCCIEA0BATh OCTPOEHHBIE
MOJIEJIN C HCIHOJIb30BAaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh IOJIYYEHHBIH pe3ysbTaT; CTPOUTH
MaTeMaTHYeCKUE MOJEHU C MIOMOIIBI0 T€OMETPUUECKUX MMOHATUI U BEJIMYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBIATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysibTaT; peliarb NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTeMaTHYECKOro aHajiu3a, B TOM YHUCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOT0 XapaKTepa;

[Ipyl9 ymenue BbpIOMpaTh MOAXOMALIMM METOJ [JIsl pElIeHHs 3aJauyd; NOHMMAHHWE 3HAYMMOCTHU
MaTeMaTHUKU B U3YYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE pacllo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, yMEHHE IPUBOAUTH MPUMEPbl MaTEMaTHYECKHX
OTKPBITUNA POCCUIICKON M MUPOBOM MAaTEMaTUYECKOW HAYKHU.

Boinosinenue padorsl ciocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCcCHOHATFHON AEATEIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U peav30BbIBaTh COOCTBEHHOE NMPOPECCUOHANBHOE U JINYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NpOQecCHOHaNbHOM cdepe, HCHONB30BATh 3HAHMUS 10
(UHAHCOBOW TPAMOTHOCTH B PAa3JIUYHBIX KU3HEHHBIX CUTYAIHIX

OK 06 IIposBisiTh TIpakAaHCKO-NATPUOTHUYECKYIO MO3MIIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAJWIMOHHBIX OOIIEYETOBEYECKHX IIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHU3AIMM  MEXKHAIlMOHAJIBHBIX M MEXPEJIUTHO3HBIX OTHOIIEHUH, TNPUMEHATh CTaHIApThI
AHTUKOPPYIIIHOHHOTO TTOBEICHHS

OK 07 ConeiicTBoBaTh COXpPAHEHUIO OKPY’KAIOIIEH Cpelbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHLHUIIBI OepeXxIINBOro MPOU3BOACTBA, 3P(PEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAaHEHUS U YKPEIUIEHUs 3/10pOBbsI B
nporecce MpohecCHOHATBHONW JIEeATENbHOCTH M TOJIEpP)KaHUs HEOOXOIUMOTro YpPOBHS (hU3HUYECKOMH
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

I1K 5.1 [TnanupoBaTh eATENBHOCTD MOJPA3/IEIEHUS IO TEXHUYECKOMY 00CTYKMBAHUIO U PEMOHTY
CHICTEM, Y3JIOB M IBUTATEIICH aBTOMOOHIIS.

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

3ananmne:
1. ®opma 3arotoBku HMeeT BUJ GUTYpHI, OrpaHMYEHHOM IuHUsAMU. Haiftu miomanbs aaHHOMN
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3arOTOBKH
a) y=—x*+4,y=0
b) y=x* y=x°
c) y=e*, y=e*, y=4
2.Berauciuts 00beM eTanu
y=x?, y=1, eoxpyzocuQOY

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1) nmoctpouth rpapuku GyHKIHUI
2) HaliTh 00JaCTh, OrPaHUYECHHYIO STUMHU rpaduKamMu
3)  COCTaBHT OIpEICIICHHBIA HHTETPA, IS HAX0XICHUS IJIOIIA i HalICHHOM 001aCcTH
a. Eciu ¢ynxiua f(x) meoTpuuarenbHa Ha oTpeske [a;b], To mmomams S moj KpuBoit

y=f(x) Ha [a;b] (puc. 2) umcieHHO paBHa ompejeleHHOMY HMHTerpanxy ot f(x) Ha
b
JIAaHHOM OTpE3Ke: S :I f(x)dx (reomeTpuuecKkuii CMBICI ONpENIEIEHHOTO HHTETpaa).

y .‘.:..A.‘ x)

7 77 Puc. 2

b. Ecmu ¢yukuus f(x) — HemonoxuTenbHas Ha oTpeske [a;b], To miomans S nox kpusoit

y = f(x) ma [a;b] (puc. 3) paBHa onpenenennomy unTerpany ot f(x) Ha [a;b], B3aTOMY
b
CO 3HAKOM «MHHYC»: S = — I f(x)dx .

d i

‘ R Puc. 3

c. Ecmm dynxmus f,(x)> f,(x) ma orpeske [a;b], To mmomans S durypsl, 3aKkmodeHHOM
Mexay KpuBbiMu y=f,(x) m y=f(x) ma [a;b] (puc. 4) ompenmenserca dopmymnoit

5 = [ (f(x)- fy()x.

Vs
| T* -'- Puc. 4

Xox pa0doThI:
Haiitu miomaap 3aroToBKH AeTanu, KoTopas umeer ¢opMmy (GUryphl, OrpaHHUYEHHON rpadukaMu
GyHKIMH y=x*—3x+2uy=x—1.

Haiinem npenensl MHTErpUPOBaHUS - TOUKHU MepecedyeHus rpadukoB QyHKIMMA, A1 TOrO MPUpPaBHIEM
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paBbI€ YaCTH UCXOMHBIX (QYHKIMI ¥ PEIIMM HOIy4dHBLIEECS YpaBHEHHE x- — 3x + 2 = x — 1, KopHamu
3TOrO YpaBHEHUS SBISIOTCS YKCA x = 1 ¥ x = 3, CJICIOBATEIBHO, OHU U SIBJISIFOTCS MpeaeaMu

UHTETPUPOBAHUS.

3Ha4nT, TIOMAAb GUTYPHI paBHA:
] g3 ]
S=fx—1Ddx - [[(x*-3x+2)dr =S —x - (- -2 +2¢) =45-3-05+1 -

-

27 1 1
(?—3- 45+6— -+ 15— 2) =1: (kB.eg.)
[Tosryannm, 9To TUIomank GUrypsl papHa 1 i (xB. ex1.)

Ecnu o6macte umeet 6osiee CIIOKHYIO CTPYKTYPY, €€ ClieyeT pa30uTh Ha MPOCTHIE YaCTH .
[Tpumep 2

Berauciute 00beM jgeTand, KOTOpas HWACHTHUYHA Tey, IOJYYeHHOMY BpalleHueM (urypsl,
S
OTrpaHUYEHHOU JINHUAMU y=ix-x T 0 BOKpPYT OCH OF

Pemenne: Kak 1 B 3aaue Ha HaXOKJEHHUE TUIOIAAH, PEIICHHE HAYMHACTCS ¢ YepTexKa II0CKOoM
durypsr. To ecTh, Ha MIOCKOCTH 4 HEOGXOZMMO MOCTPOMTH (HUIYPY, OIPAHMUYCHHYIO THHHAMI
y=2x—x°

v

e S e o

(R \ ;4
st B Ry K, 25

Hckomas miockast ¢purypa 3aliTpuXxOBaHa CHUHUM IIBETOM, HMEHHO OHA U BpAIaeTCs BOKPYT OCHU
X B pesynbTare BpalleHHs IOIyd4aeTcs Takas HEMHOTO SICBHHAS JICTAIOLIAs TAPENKa, KOTOpas

CUMMCETpHUYHA OTHOCUTECIIBHO OCH CLL .
O0beM TeJ1a BpalleHUs1 MOKHO BHIYMCJIUTH 110 opmy.ie:

3
v =n| 7 (@)dx

Berancium 00beM Temna BpaIeHus, UCIIOJIB3YS JTAaHHYIO bopmyny:
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a 2 2
= ;rrjfﬂ(x)dx: ;?T_[(Ex— ) dx = ;?TI (4x* — 4% + xMdx =
a 1] i}

3 4
3 5 3 5 15
V:m—ﬁea3_m3,35eﬁ3.

OTtBeT:
dopma npeacTaBiieHus pe3yJbTaTa: BBHIIIOJHCHHOE 33/1aHHUE

Kpurepun oneHku:

Ouenka "0oTJMYHO'" BBICTABISICTCS, €CJIM paboTa BBIMOJHEHA B MOJIHOM 00BEME ¢ COOII0IEHUEM
HEOOXOIMMOM IOCIeI0BAaTeILHOCTH JICUCTBUI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBIMIOJHEHBI TPEOOBaHUS K OIGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CiIM paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OuneHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PabOTa BBHIMOJIHCHA HE MOJIHOCTHIO HITU
00BEM BBITIOJTHEHHOM Y4acTH pabOThI HE MO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IpakTuyeckoe 3ansaTue Ne 40, 41
Pdu3nyecKue NPUI0KEHNSI HHTErpajaoB

Henp paGorsi: PopMUPOBAaTh HABBIKM  NPUMEHEHHs OINPEACIEHHBIX MHTETPAIOB K PELICHUIO
¢bu3znyecKux 3aaa4y

IIpakTnuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (QYHKLHUS, MPOU3BOAHASI,
nepBooOpasHas, ONpeesIeHHbIM MHTErpai; yMEHUE HaXOAWThb MPOU3BOJIHBIE AJIEMEHTApPHBIX (YHKIUH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEPUalbl; UCCIEI0BATh B MPOCTEHIINX Ciydasx (pPyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HaAuOONbIIME W HAUMEHbIIME 3HAYeHUs (YHKUUN; CTpOUTH TpapuKh MHOTOWIEHOB C
UCIIOJIb30BAaHUEM aImapara MaTeMaTU4YeCKOro aHaJu3a; NPUMEHATh [IPOU3BOAHYIO IIPU PEIICHUU 3a1ad
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul Ha HAauOoJblINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaxOXJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3yYEHHBIH METOJ AJIs PELIeHUs 3aJadud, pacrno3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYECKHE MOJENM B MPUPOAHBIX M OOIIECTBEHHBIX SBICHUAX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM W MHUPOBOMU
MaTeMaTHUYECKOU HAYKH;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHkuMu, TepBas M BTOpas NPOU3BOAHAS (YHKIMM, TEOMETPUUYECKUH U (PU3UUYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GYyHKIMHU; yMEHUE BBIYUCIATH IPOU3BOHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UINH (PYHKIIHUA,
HaXOJUTh ypaBHEHHE KacaTelbHOM K rpa@uky (QYyHKIMH; YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO IS
uccieoBaHus (YHKUMH, JUIS HAXOXKACHUS HAWIYUIIEro peIIeHUs B NPUKIAAHBIX, B TOM YHCIE
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COILIMAJIEHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a/1auax, I ONPEIeIeHUsI CKOPOCTH M YCKOPEHUST; HaXOIUTh
wiomaad U o0beMbl GUIYp C TMOMOIIBI0 HMHTErpaja; MPUBOAUTH TMPUMEPHl MaTeMaTHYECKOIrO
MO/JICIIMPOBAHUS ¢ TOMOIIBIO AU(epeHInanbHbIX YPaBHEHUH;

[IPyl8 yMeHue MoJenupoBaTh pealbHbIE CHUTYyallMM Ha $3bIKE MAaTEMaTHKH; COCTaBJISATh
BBIPAKCHUSI, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI M0 YCJIOBUIO 33JauM, MCCIEA0BaTh OCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHHUEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C MIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeIb W HMHTEPIPETHPOBATh MOJIyUEHHBIH
pe3ysibTaT; pelarb NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTeMaTHYECKOI'Oo aHajii3a, B TOM UHUCIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOro XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOIXOASIINN METOA AJS pEIICHHs 3afadd; MOHWMAaHHE 3HAYUMOCTHU
MaTEMaTHKU B W3YYEHHUH MPHUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB U SIBJICHUI; YMEHHE PaclO3HaBATh
IIPOSIBJICHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, YMEHHE IPUBOAMUTH MPUMEPbl MaTEMaTHYECKHX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCCHOHAIBHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pas3IUYHBIM KOHTEKCTaM

OK 03 IInaaupoBath U peaqnu30BBIBaTH COOCTBEHHOE MPOPECCHOHATHHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JEATENIbHOCTh B HPO(PECCHOHAIbHOM cdepe, HCIOab30BaTh 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B PA3IIUYHBIX KU3HEHHBIX CUTYAIHAX

OK 06 IIposBisaTs TIpakAaHCKO-NATPUOTHUYECKYIO IO3MILHIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJUIMOHHBIX OOIEYEIOBEUECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHHU3ALMM  MEKHAIMOHAJIBHBIX M  MEXPEJIUTHO3HBIX OTHOUICHUH, MPUMEHSTh CTaHAAPThI
AHTUKOPPYILMOHHOIO TIOBEJICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXAIOLIEH cpeabl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILMUIIBI OEpexIINBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIUIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI 111 COXPAaHEHUS U YKPEIUIEHUs 3/10pOBbsI B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mMpodecCHOHATBHONW JOKYMEHTAalUell Ha rocy/1lapcTBEHHOM U MHOCTPaHHOM
S3bIKaX.

I1K 5.1 [TnanupoBaTh eATENBHOCTD MOPA3/IEIEHUs IO TEXHUYECKOMY 00CITYKMBAHUIO U PEMOHTY
CHCTEM, y3JIOB U JIBUTaTese aBTOMOOMIIS.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHNS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIUH.

3aganme:
1) CxopocCTb JBHXEHUS aBTOMOOWJIS v = (9t + 4t) m/c. HaiiuTte myTh, HOpoiieHHBI
aBTOMOOMIIEM 3a 4 ¢ OT Hayasa JABHKEHUS.

2) CxopocTh [IBWXXEHHS aBTOOyca BbIpaxkaeTrcs (opmynoit V=29.4—9.8tm/c. Onpenenure myth

NPOWICHHBIN aBTOOYCOM 3a 3 CeKyHbI OT Hadaa JBUKCHUS.

3) Bbruucnute KOJIMYECTBO HIICKTPUUECTBA, MPOTEKIIETO MO MPOBOJHUKY 33 MPOMEKYTOK BPEMEHH
[3;4], ecniu cuna Toka 3amaetcs popmyion I(t) = 3t°+2t.

4) Cuna ynpyrocTH Npy>KHHBI IOJIBECKH aBTOMOOWUJIs, pacTssHyToi Ha 0,05 M, paBHa 3H. Kakyro
paboTy HaJ0 MPOU3BECTH, YTOOBI PacTIHYTh NPYKUHY Ha 3TH 0,05M?
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5) Kakyto paboTy Ha0 3aTpaTHThb, YTOOBI PACTAHYTH MPYXKHUHY MOABECKH aBToMoous Ha 0,05Mm,
eciu cuna 100H pactarusaer npyxuny Ha 0,01m.

6) Onpenenuts CHITy AaBICHHS BOJABI HA CTEHKY IUTI03a, JUIMHA KoToporo 20 M, a BBICOTA 5 M
(cunTast NUTI03 TOBEPXY 3alOJTHEHHBIM BOJION).

7) Beruncnaure Maccy ydactka crepkHsa X1= 0 10 Xp=3 (M), €M €ro JuHeHas! INIOTHOCTh 3a1aeTCs
dopmyioit p(x) = x% + 1(xr/n).

ITopsinok BbINOJIHEHHUSI PA0OTHI:
) Ea
1) 3anucarh HOpMyITy, HCIIONB3Ys OMPEICIICHHBIN HHTErpal & = J'r1 vt dt

2) Brruncnuth onpenaeieHHbIi HHTerpal

Xox padoThI:

1. CxopocThb OBUXKEHHUS Ha KOHBEHEpHOH JeHTe ¥ = (9t* — 8t) M/c. Haiitu myTh, mpoWeHHBIH
COJIEP’KUMBIM KOHBEHEPHOM JIEHTHI 32 4-10 CEKYH/LY.

Pemenne: COrJIacHO YCIIOBHIO, fle)=ot* - 8¢, ty =3t =4 CrnenoBaTeibHO,
4 -
s = [, (9t? — 8t)dt = [3¢3 — 4t%]% = 83 (a).

2. Boruncnute Maccy yyactka crepakHs X1= 0 10 Xo=1 (M), eciiu ero JinHelHas INIOTHOCTh 3a1aeTCs
dopmymoii p(x) = x* + 1(kr/n).

Pewenne:

Cornacho opmyie, numeem:

m = //I[.lf)([.l'

I
/ rd o1 03 |
m / (.r'" 4 ])I'IJ‘ _ (—l + .r) l“ El +1— (—i + 3) 3
0
Orser: 1,33 kr

3. Teno OGpoOIICHO ¢ MOBEPXHOCTH 3€MJIM BEPTHKAIBHO BBEpX O cKopocThio V = (39,2—9,8t) m/c.
Haiitu HanOosnpI1yto BEICOTY MOIbEMA TeNa.

Pemrenue: Teno AOCTUTHET HAMOOJBIIEH BBHICOTHI TIOJJbeMa B TAKOH MOMEHT BpeMeHH t, koraa v = 0,
T.e. 39,2—9,8t =0, otkyna t= 4 c. [To popmyse (1) nHaxomum h=78.4

4. Kakyto paboTy HYKHO 3aTpaTUTh, UTOOBI PACTIHYTh NPYKUHY MoJBeCKH aBTOMoOMIs Ha 0,05 Mm,
ecim cuina 100 H pactsarusaer npyxuny Ha 0,01 m?

Pemenue: Ilo 3akony ['yka ympyras cuia, pacTaruBaroliasi Npy>KHHY, MPOMOPIUOHAIBHA 3TOMY
pacTsHKeHHuIo X, T. €. F = kx, rne k — koagduunent nponopunoHaabHOCTH. COrfIaCHO YCIOBHUIO 3a/1a4H,
cuna F = 100 H pacrarusaer npyxuny Ha x = 0,01 m; cnenoBarensHo, 100 = k*0,01, otkyna k = 10000;
caegoBaTenbHo, F = 10000x.

Hckomas paboTa Ha OCHOBaHMH (POPMYJIBI paBHA
0,06
A= / 10000z dr = 500020 = 12,5 (ilxc).

o

5. B Bomy onymeHa mpsMOyroibHas IUIACTUHKA, paclojio)KeHHas BepTuKaibHO. Ee
TOpPU30HTaJIbHASL CTOPOHA paBHa 1 M, BepTuKaiabHas 2 M. BepxHsisi cTopoHa HaxoauTcs Ha riayouHe 0,5 M.
OnpenennTh CHITy TaBJICHHS BOJIBI HA TUIACTHHKY.
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Pemenne:
3necby=1,a=0,5,b=2+0,5=2,5(m), ¥ =1000 KI/M° CnegoBarensHoO,

] B - - -

|25 2,3 - 05°
F = 9810 [.r)-‘ dx = 9810 [.r dx = 9810 Zlos= 9310 — = 29430 (H).
a a B ! B

CDopMa NMpeacTaBJdCHUs pe3yjabTaTa: BIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEOOXOAMMO TOCIIEOBATEILHOCTH JCHCTBUI; B OTBETE€ NPABMIIBHO M AKKYpaTHO BBIIIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIC PE3YIbTATHI H BHIBOBL; B X0JI€
MIPOBEICHUS pabOThI OBUTH AOMYIIEHBI OIIUOKH.

Ounenka ''Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET CIIEIATh MPABWIHHBIX BHIBOIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTuyeckoe 3ansaTue Ne 42

«BekTopsbl. /leiicTBus ¢ BeKTOpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOUKaAMM)

IIe.m; paﬁoTbI: Hay‘lI/ITBCSI MNPUMCHATH TCOPCTUYCCKUEC 3HAHU ITPU PCILICHUU 3a1a4.

IIpakTnyeckas padora ¢popmupyer:
I1P613. ymeHue omepupoBaTh MOHATHSAMHU: NMPSIMOYrojbHAs CHCTEMa KOOPIMHAT, KOOPAMHATHI TOUKH,

BEKTOp, KOOPAMHATBI BEKTOPA, CKAISIPHOE IPOU3BEIEHUE, YrOll MEXKIY BEKTOpPAMH, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HAa YMCJIO; HAXOAUTh C MOMOILIBI0O M3YYEHHBIX (OPMYJ KOOPAWHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHHUE MEXKY IByMsI TOUKAMU;

[1Pyl7. ymenue cBOOOJHO ONEpUPOBATh MOHATUSMU: MPSIMOYrOJbHAs CHUCTEMAa KOOpPAUHAT, BEKTOD,
KOOPJMHATBl TOYKH, KOOPAHMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEJCHHE BEKTOpa Ha 4YHUCIO,
pas3liokeHUue BEKTOopa Mo 0a3ucy, CKalsipHOE MPOU3BEICHUE, BEKTOPHOE MPOM3BEAECHHUE, Yrod MEXIy
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBI M KOOPAMHATHBIM METOA JUIsl PELIEHHUsS] T€OMETPUUYECKUX
3ajja4 W 3a1a4 JpYrux y4eOHBIX MPEIMETOB; ONEpPUpPOBATH MOHATUSAMH: MaTpuma 2 X 2 u 3 x 3,
OIIPEAEIUTENDb MAaTPUILIbI, TEOMETPUUECKUI CMBICIT ONPEACIIUTENS;

[IPyl8. yMeHne mMonaenupoBaTh pEaJbHbIE CUTYallUM Ha S3BIKE MAaTE€MAaTHKH; COCTABJIATH BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHMIO 3aJa4M, UCCIEN0BATH ITOCTPOEHHBIE MOJEIH C
UCIOJIb30BAaHWEM  amnmapata anreOpbl, HMHTEPIPETUPOBATH  MOJYYEHHBIM  pe3ynpTaT; CTPOUTH
MaTeMaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX MMOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAKTUYECKUE 3aJa4d; COCTABJIATh BEPOATHOCTHYKO MOJEIb W HMHTEPIPETUPOBATH MOJYYECHHBIN
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pE3yabTaT, pefulaTh IMNPUKIAAHBIC 3aJadu CpCACTBAMHM MAaTECMATUYCCKOTO aHajliu3a, B TOM YHCIIC
COMaJIbHO-3KOHOMHNYCCKOI'O U (1)I/ISI/I‘ICCKOFO XapaKkTepa,

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOuparh crmocoObl pemieHus 3amad npodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
IIK 5.1 IlnanupoBarh JeSTENbHOCTh MOJPA3JACICHHS MO TEXHUYECKOMY OOCHYKHBAHUIO M PEMOHTY
CHCTEM, y3JIOB U JIBUTATEJIEH aBTOMOOMIIS.

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

3aganue:

Pemmure 3agaun:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YECTBO OYKB B (haMUITHH
p- MecsI POKICHUS

1. Manbr aBe touku: A(m; —n;0) u B(p; —n; 2).Pa3noxute BeKTOp AB 1O BEKTOpaM 0Oa3nca u
HaMIUTE ero JTUHY.

- - > — - - — . N N o
2. Janbl BekTOppl a=pi— j+mk u b=ni+ pk Haligure koopauHaTBI BEKTOPa c =ma—nb

—

- > o
3. Beruncioure ckajaspHoe mpousBeleHue BekrtopoB(a—2b)-a, ecmm a= {— m; n; p} u
N
b ={0;—p;n}.

- —
4. Tlpu KaKOM 3HAYEHHHU «x» BEKTOPHI A = {m;—n; X} ub= {— 2m; 2n; p} OyAyT KOJUTHHEAPHBIMU?
5. B TexHomormyeckoi kapTe 3aJaHa JJIEKTpUYECKas IeMb M3 MapajUIeIbHO COCIUHEHHBIX

OJICMCHTOB!
I Is I; Is
C—|> —— ¢ —>= b —= a
u I 1, i ==l D E
o . ¢ .

Haiigure BexTop TOKa I Ha Bxoze AIIEKTPUYECKON LIETIH, €CIIU TOKHU MapajlIeIbHbIX BETBEH MOYKHO
sanate Bextopamu: I1(N;m;p), [2(2;n;7), I3(3;m;1), L4, (0;n;3), I5(4;2n;1).

6. Teno, Ha KOTOpOE JeHCTBYET MOCTOSHHAs CUIIa F = (2n; —3p; 5), mepemeraercst Mo OTPE3Ky
npsMoit u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beruucnure paboTy 3T0M CHIIBI.

Ilopsinok BbINOJHEHHSI padOThHI:
1. BHMMaTeIbHO 03HAKOMBTECH C YCIIOBUEM 3a1aHMUS.
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2. Tlomb3ysick KOHCHEKTaMH JICKIIUH, MOAOEpHTEe HYXHYIO (OpPMYITYy WIA COOTBETCTBYIOIIEE
YCJIOBHUE [UIS PELICHUs 3a1a4u.

Xox padoThI:
3amaga Ne 1. Jlansl Touku A(—3;1; —1) 1 B (2; —4; 1).

Paznoxure BeKTOp AB 1O BEKTOpaMm Oa3mca M HAHAWTE €ro JITUHY.
Pemenue.

1) AB = {2 — (-3);—4 —11—(~1)} = {552} - KoOpMHATHI BEKTOpa.
2) Pa3noxuM AB TI0 BEKTOpaM Ga3uca:

AB =5i-5j+2k.

3) dnuny \AB\ HaieM 1o ¢popmye:

al=x*+y*+12°;
|
AB|=,/5% + (-5)% +2° =64 =/9-6 =36 .
3amaua Ne 2.
Jlasl BekTopsl @ =i —3 j+ K 1 b = 2i+ k .Haiiure KOOpAMHATHI BEKTOPa ¢ — a— 2 b .Pemenue
a={-31}.

b={201}; 2b={ 402}

c=a-2b={-31 - 402}={l- (4)-3-01-2)={5-3-1).
3anaua Ne 3

Brruuciure ckanspraoe mpousseacHue (2 ;+ B) . g , €CITH g = {1;0;3} 5 Bz {2;—];1}.
Pemenue

1) Haiiném koopauHatsl 2 a:

24 =1{2,0,6}

2). Haiiném koopauHatsl 2 a+b:

2a+b=1{2:0:6}+ {2:-11) = {4;-1.7}.

3). Haiiném ckansipHoe mpou3BeeHUE:
(2a+b)-a=4-1+0-(-1) +3-7=25.

OtBeT: 25
3agaua Ne 4.

§3} OyAyT KOJUIMHEApHBIMU?

Mlw

- g 1
ITpu KaKOM 3HAYCHUH «x» BEKTOPBI A = {4;—6; X} ub= {— E;

VYcioBre KOIITMHEAPHOCTH BEKTOPOB:

> o XY, 7
a U b KOJUIMHEApHBI, €CIIH —— = —— = —,

X2 y2 ZZ
[Tonyuum:
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4 -6 X
1 3 3
2 4
—8:5; X=—-24.
3
OTBeT: x=-24

33,[[3‘{3 Ne5 B TexHONOTHYECKOM KapT€ 3agaHa SJICKTPUUCCKasA LCIb U3 IMapalJICJIbHO COCAMHCHHBIX
9JICMCHTOB.

I Is I le
o —= —4= Cc —= k_) —= a
U 1 l» I3 — I4 I:] Is
e, - * *

Haitnure BekTOop TOKa i Ha BXOJIE DJIEKTPUYECKON LEIHU, €CIIM TOKHU MMAPAJIIETbHBIX BETBEH MOXKHO
3agath Bekropamu: 11(1;2;3), 12(2;1;7), 13(3;1;1), 14, (0;2;3), I5(4;2;1).
Pemenne:

3anuceiBaeM B BEKTOPHOM (hopme ypaBHEHHE repBoro 3akoHa Kupxroga.

Tok Ha BXOAC LCIIN paBCH CYMMC TOKOB BCEX IMApaJJICIIbHBIX BETBEI:
I=h+L+L+1I,+1s
f:(1+2+3+0+42+1+1+2+23+7+7+3+1):(10ix15)

3anaya Neb6

Teno, Ha KOTOpOE AEHCTBYET MOCTOSIHHAS CHJIA F = (4;-3;5), nepemMenaeTcs 1o oTpe3Ky npsiMoi
u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Beraucaure paboTy 3TO# CHIIBL.

Pewrenue:

Vnmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k

Teneps Bocmiob3yemcst popmymoit W= F*AB=4%*6-3*1+5*3=36

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenkmn:
Ouenka "oTJHM4YHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM

HCO6XO,HHMOﬁ IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJIICHUS.

Ounenka ''Xxopomo" BBICTaBISETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO

JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIEeTBOPUTENbHO'" BBICTABISCTCSA, €CIM paboTa BBHIMOJTHEHA HE TOTHOCTHIO, HO

00BEM BBITTOJIHEHHOM YaCcTH TAKOB, YTO MTO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BBIBOJIBI; B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH

00BEM BEITIOJTHEHHOU YaCTH pa6OTLI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.
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Tema 4.1. KoopanHaTbl 1 BeKTOPbI
IIpakTnueckoe 3ansaTue Ne 43

I[eKapTOBa CHCTEMA KOOPpAUHAT HA IJIOCKOCTH. YPaBHeHI/Iﬂ l'[pﬂMOﬁ, OKPY/KHOCTH. Peimnenue
3a/1a4 HA PACIIOJ0KCHHUEC MPAMBIX HA IIVIOCKOCTH.

Heabr pabdorbi: DopMUpPOBATh HABBIKM COCTABJICHHS YpPaBHEHUW NIPSAMBIX M OKPYKHOCTEH,
OIIpEAEIIATh UX B3aUMHOE PACIOJI0KEHUE HA MJIOCKOCTH.

IIpakTuyeckas padora popmupyer:
[1PG13. ymeHnue ornepupoBaTh MOHSATHIMH: MPSIMOYroJibHas CHCTEMa KOOPIWHAT, KOOPAMHATHI TOYKH,

BEKTOp, KOOPAMHATHI BEKTOPA, CKAJISPHOE MPOU3BEIICHUE, YIOJl MEXJY BEKTOpPAMH, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha YUCIIO; HAXOAUTH C MOMOIIBI0O M3YUYEHHBIX (POPMYIT KOOPAWHATHI CEPEIHHBI
OTpEC3Ka, paCCTOAHUC MCKAY ABYMA TOYKAMMU,

[1Pyl7. ymenue cBOOOJHO ONEpUPOBATh IOHATUSAMU: MPSIMOYrOJbHAs CHUCTEMA KOOPAUHAT, BEKTOD,
KOOpJIMHATHl TOYKU, KOOPIAMHATHI BEKTOPa, CyMMa BEKTOpPOB, MPOHM3BEICHHE BEKTOpAa Ha YMHCIIO,
pas3joXKeHue BeKTopa Mo 0a3ucy, CKalIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHUE, YrOJd MEXKIY
BEKTOpPAMH;, YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAUHATHBIM METOM JUIsl PEHICHUS] T€OMETPHUYECKHIX
3aJa4 M 3a/1a4 JAPYruX y4eOHBIX MPEeIMETOB; OMEPUPOBATH MOHATHSAMH: MaTpuna 2 x 2 u 3 x 3,
OIPCACIINTECIIb MATPHUILIbI, FGOMeTpI/I‘-IeCKI/If/'I CMBICJT OITPCACIIUTCIIA,

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

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

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JICKIIUH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YecTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1. HaiiTu TOuKy nepeceyeHus 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 MpsAMOH, mapamiensHoit mpsmoit PX+Y—M =0 u npoxomsmeii yepes
touky A(—n; 1).

4. N3 touku A(m; —1) Ha npamyio NX+ py+1=0 omymen nepnemmuxynsp. CocTaBbTe ero
YpaBHEHHUE.

Iopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlonp3ysich KOHCIEKTaMM JEKIUH, Mmoadepure HYXHYHO (OpPMYITy HIA COOTBETCTBYIOIIEE
YCJIOBUE JIJISl pEUIEHUS 3a]1a4u

Xox pa0doThI:
3amaya Ne 1
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Haiitu Touky nepeceyeHus MpsMbIX:
2X+3y-12=0u x-y-1=0.

Pemm cucremy:

{2x+3y—12=0, {2(1+ y)+3y-12=0,

X—y—-1=0; Xx=1+Yy;
2+2y+3y-12=0, 5y =10, y=2,
X=1+Yy; X=1+Yy, Xx=3.

OtBeT: TOUKa M (3; 2).

3amgaua Ne 2
OnpeeuTh yrojl MeX1y MPSMbIMH, 3aJaHHBIMH YPAaBHCHUSIMH

2Xx—-3y+6=0u x+5y-2=0.

Pemenne
Haiinem yrnosbie K03 GUIIUEHTHI ITHX TPSIMbIX:
2Xx—-3y+6=0; X+5y—-2=0
-3y =-2x-6, Sy=-x+2,
y—gx+6 y——1x+2

3 5 5

2 1
k,==. k,=—=.

'3 ? 5
k., —
IlogcraBuM  HaAWACHHBIE  3HAYEHUS kK, u Kk, B (opmyimy: tgp = —z L
1+Kk, -k,
212 13
gp=—2 2 =2 =1
1+(-2) =
5 3 15

tgp=-1 ¢=135"
[TonydeHHbI yronm MexAy NpsMbIMH - Tynod. CMEXHbII ¢ HUM, OyJIeT OCTpBIi, TO €cThb
¢, =180° —135° =45°,

3agaga Ne 3

1. CocraBbTe ypaBHeHHe TpsAMOii, mapamtensHoit npamoit 9X +3Y —7 =0 u npoxoasmeit uepes
Touky A(-2;6).

Pemenne
CocraBum ypaBHEHUE y4yKa IIPSIMBIX, MIPOXOALINX qyepes TOUYKY
A(-2;6).

y—6=K(x+2)

HaxoauMm yrinoBoit ko3¢ (GUIIMeHT J7aHHONW IPSIMOiA:

3y =-bx+7,
5 7 5

y=——X+—-; kj=——.
3 3 3

Tak kak npsiMble mapajienbHsl, T0 K, = —% - Yri10BOH KO3 (HULIMEHT UCKOMOM MPSIMOii.
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o 5
IloacraBuM HalIeHHOE 3HAYEHUE K, = — — B YPaBHEHHE ITy4YKa NPAMBIX:
3

y—-6=k(x+2);
rocJie npeodpa3oBaHus MOJIYUUM:

5x+3y-8=0

3anaga Ne 4
U3 touku A(-3;5) Ha npsimyro X —2Y + 3 =0 onymen nepnenaukynsp. Hanucars ero ypaBHeHue.
Pewenne

CocraBum ypaBHEHUE Iy4Ka MPSAMBIX, MPOXOIALINX yepes TOYKY
A(-3;5).

y—5=k(x+3).
Haiinem yrinosoii kospduuuent K, npamoit X —2y +3=0;
-2y=—X-3;

1 3

==X+ —;
y 2 2

1
kl ZE.
1

YuuThiBasg ycOBHME MEPIEHAMKYISPHOCTH HPAMBIX: K =—k—, HalJleM YpaBHEHHE HCKOMOM

2
NPpAMOi

k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Oteer: Y +2Xx+1=0.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:
Ouenka "oTJM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOII0IEHUEM

HCO6XO,[[I/IMOI>'I IOCICI0BATCIBbHOCTHU HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO U AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYHMCJICHUS.

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

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOTYUYUTh TIPABMIIHHBIC PE3YIIHTAThI U BHIBOJIBI, B X0OJI€
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B MIPOCTPAHCTBE
IIpakTyeckoe 3ansaTHe Ne 44
Permenne 3a1a4 Ha MapauIeIbHOCTD NPSAMO¥ M IIOCKOCTH.

Heap padorbr: @opMUpOBaTh HABBIKM PELLIECHUS 337a4 Ha MapajljIeIbHOCTh MPSIMOM U IJIOCKOCTH,
UCIOJIb3YS IIPU3HAK NapalIeIbHOCTH MPSAMOH U IIJIOCKOCTH.

IIpakTuyeckas padora ¢popmupyer:
[1P61. BrageHue MeTomamMH JOKa3aTelbCTB, AITOPUTMAMH PEIICHHs 3aad; yMeHHe (popMyIupoBaTh

OIIpEJIeJIEHUs, aKCUOMBI U TEOPEMBI, IPUMEHSTh UX, MPOBOAUTH J0KA3aTeNbHbIE PACCYXKIEHHS B XOJe
peleHus 3a1a4;

ITP69. ymeHue onepupoBaTh MOHATUSAMU: TOUKA, MpsMas, INIOCKOCTh, IPOCTPAHCTBO, ABYIPAaHHBIN yrod,
CKPELIMBAIOIIUECS TpsAMBbIE, MapauIeIbHOCTh M NEPHEHIUKYIIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroiu
MEX1y IPSIMBIMH, YTOJl MEXIY IPSIMON U IJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOUKU
710 MJIOCKOCTH, PACCTOSHUE MEX]Y NMPSMBIMH, PACCTOSHUE MEX]Y INIOCKOCTAMHU; YMEHHE HUCII0JIb30BAThH
IOpU pelIeHUH 3a/1a4 H3y4YeHHbIE (DAKTbI M TEOpEeMbl IUIAHUMETPUHU; yYMEHHE OILEHHBATH pa3Mepsl
00BEKTOB OKPYKAIOIIETO MUPA;

I1P612. ymeHMe BBIUUCIATH T€OMETPUYECKHUE BEIMYMHBI (AJMHA, YroJl, IUIOMIA[b, O0bEM, IUIOIAAb
MIOBEPXHOCTH), UCIIOJIb3Yys U3yUEHHbIE (POPMYJIIBI U METO/BI;

[1Pyl. ymeHue omepupoBaTh IOHSTUSAMH: OIpEICIIEHHE, AaKCUOMa, TeOpeMa, CIEeACTBUE, CBOMCTBO,
IIPU3HAK, JI0Ka3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHUPOBaTh OOpaTHOE U
IIPOTUBOIMOJIOKHOE YTBEPKACHHUE, IPUBOJIUTH IMPUMEPbl M KOHTPHPUMEpPHI, MCIOIb30BaTh METO]
MaTeMaTHYeCKON MHAYKLIUHU; IPOBOAUTh JAOKA3aTeJbHbIE PacCYK/IECHUS NIPU PEIICHUHU 3aja4, OLIEHUBATh
JIOTUYECKYIO MPaBUIILHOCTD PACCYKICHUII;

[1Pyl4. ymeHue cBOOOAHO OMNEPUPOBATH MOHATHSAMH: TOYKA, MpsMas, IJIOCKOCTh, HPOCTPAHCTBO,
OTPE30K, JIy4, TUIIOCKAM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIePeCeKarolnecs, napayiebHbIe U
CKPEILMBAIOIINECS TPSAMBIE, MAPAUIENbHOCT, M MNEPHEHIUKYISIPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMOM U IIIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHU; YMEHHE
UCMOJb30BaTh MPU PELICHUH 337134 U3y4YeHHbIe (PAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, MPaBUIbHBIAH MHOIOTPAHHUK, NpU3Ma, MUpaMuaa, GUrypa U MOBEpXHOCTh BpallleHUs,
LHWIMH]P, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IIWJIMHAPA, apaiiedbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromasicsa ceppl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeueHne MHOTOTpaHHHKa, 1300pakaTb MHOTOIPaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpPALICHUS], UX CEUECHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MIPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENIEICHUS N3Y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM ONpPOBEPrath HX; YMEHHE IPOBOJIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKaM, BBIMOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHUS;

[1Py15. ymenue cBoOOIHO OnepUpoBaTh MOHATUAMU: IJIOAAb PUTYPBI, 00beM (UTYpHI, BEIUYUHA YTIIa,
paccTosiHue OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBbIMU, PACCTOSIHUE MEXAY IIOCKOCTSIMU,
wiomanb cdepsl, IUIOMAAs TOBEPXHOCTH NHPAaMUAbI, TNPU3MBI, KOHyca, LWIMHIApa, 00beM Kyoda,
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IPSIMOYTOJBHOTO Tapaiesienuiea, MTUpaMHuIbl, TPU3MBbI, [IMHPA, KOHyCa, [1apa; YMEHHE HaXOIUTh
OTHOIIICHHE 00BEMOB MOAOOHBIX QUTYP;

BoinosineHune padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOupare crmocoObl pemeHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBaaTh YCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM fA3bIke Poccuiickoit
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MarepuanbHoe obecniedenue: VHauBuIyaibHbIe 3aJjaHusl, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIIUH.

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mmecsn poKIaACHUS

3amagaNel

Touka K ne nexut B mnockoctu kBajapara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.

1). Kak pacnionosxensl npsimsie AD u MP?

2). Beruucnute qiuny orpeska MP, ecniu cTopoHa KBajpara paBHa n CM.

3amaua Ne2

OcnoBanue AD Ttpanerun ABCD naxonurcs Ha miockoctr P, a ocHoBanne BC oTcTouT OT Hee Ha

-~ ) DA +
p cm. Haiinre paccTosHUE OT TOUYKH NIEPECCUCHNs JUaroHaneil 1o miockoctu P, ecimn — = =
m
3anmaga Ne3
[Tnockocte P mepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; cOOTBETCTBEHHO.

B1C; napannensna BC u paBHa p cMm, a AC,: C,C = m:n. Haittu BC.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCclOBHUE 3a/1auH, pacCyxkaasi OT TOTO, UTO HYXXHO HaiTh. BcmomuuTe, Kakue
TeopeMbl U (hOPMYIIBI TOHATO0SATCS IPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipn pemenun 3amay Ha 3Ty TEMY MCIHOJIB3YETCs ONpEAEIeHUE MNapauieIbHbIX MPSIMOA H
MJIOCKOCTH, MPU3HAK MapaJJIEIbHOCTH MPSAMOU U TUIOCKOCTH, a TAK)KE BaIlld 3HAHUS U3 TTITAHUMETPHUH.

Xox pa0doThI:
3anaga Nel
Touku A, B, Cu D ne nexar B onnoilt miockoctu. K u M — cepenunst orpeskos BD u CD.
1) Wmerot nu oOmme Touku npsiMasi KM ¥ m1ockocTb, B KOTOpOit aexar Touku A, B u C?
2) Beruucnute nepumerp TpeyroisHuka AKM, eciu paccTosiHuE MEXIY KaXKI0W mapor JTaHHBIX
TOYEK PaBHO & CM.
Hano: «, Aex, Bex,C €,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K M 1) nepecekarorcst mu KM n
/ 2) Haiitu P,y
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Pewrenne:

1) Touka K sBnsiercs cepenunoit orpe3ka BD, Touka M- cepenuna otpeska CD. 3HauuT oTpe3ok
KM - cpennsist nuaus Tpeyroiasauka BCD.

[To cBolicTBY cpenHell JTUHUM TpEyrojibHUKa KM||BC, KM = éBC. CrnenosarenbHo, 0Tpe3ok KM
NapajuleieH IPsAMOH, JIeKaleld B IUIOCKOCTH. [lo mpu3HaKky mapajuiesIbHOCTH NPSMOW M IUIOCKOCTH,
otpe3ok KM u miiockocTs napaienbHbl, T.€. He IePeceKaroTCs.

2)Pxy = AK + AM + KM

KM =-BC KM =4cm.

Paccmorpum Tpeyronpauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbi¢
PaBHOCTOPOHHUE TPEYroibHUKH, a orpe3ku AM u AK- mMeamanHbl ¥ BBICOTBI 3THUX TPEYrOJbHHUKOB.
Haitnem 3tu oTpe3ku:

AK = AM = VAC? — MC?

MC = 4 cMm.

AK = AM = V82 — 42 = /64 — 16 = V48 = 4/3 cm
Puemw =4+ 4V3 +44/3 =4 +8/3cm

3agaua Ne 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctu P, a ocHoBanne BC otcrout ot Hee Ha

o o DA 7
5 cMm. Haiinute pPacCTOAHUC OT TOYKH IICPCCCUCHUA JUAroOHaJICU MO0 IIJIOCKOCTH P, €Clin B = 7

Jano:
\ ABCD - tpanenus,

— I 2 Z BB;=5cm, BB1+ P
CB 3

Haiitu: paccrosinue ot M 5o nimockoctu P

Pemenne
1) 13 Touku M mpoBezaem k miaockoctu P nepnennukynsip OM. CnenosarensHo, OM- paccTosiHUe
ot M 1o miockoctu P.
2) Paccmotpum AADM u ACBM
£¢BMC = £DMC KakK BepTUKaJIbHbIC
£CBM = £ADM Kak HaKpecTJIexalye npu napamiensHsix npsameix BC u AD u cexymeit BD.
3Ha4yut, AADM 1 ACBM 1100OHEI U ba _ DM _ W
CcD BM cM
DA 7 DA DM AM 7
—_—__ess — = — = — = -
CB 3 cD BM cM 3
DM 7

ol pM=-LBD,BM=-BD
BM 3 10 10

3) Paccmotpum ABB;D u AMOD
¢D — o6wwit, 2BB,D = 2MOD = 90° = ABB,D ~ AMOD

BB,  BD
MO~ MD
BBy _ 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.
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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 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
[MpakTnyeckoe 3ansiTue Ne 45

Pemienne 3a1a4 Ha NepneHIMKYJISPHOCTD NPSAMON U MI0cKocTH. Penenue 3aga4 Ha
NpUMeHeHUE TeopeM 0 TPEX NeprneHauKyJaspax.

Heas pa6orei: @opmMupoBaTh HABBHIKM PEIICHHUS T€OMETPUUYECKHMX 3ajad, UCIHOJIb3Ysl MPU3HAK
MEPIEeHIUKYIAPHOCTH MPSIMON U TUIOCKOCTH, TEOPEMY O TPEX MEPIEeHIUKYIIIpax.

IIpakTnueckas padora ¢popmupyer:
[1PG1. BlajieHWe METOJIAMU JIOKA3aTelbCTB, AITOPUTMAMH PEIICHUS 3aJa4, yMEHUe (OopMyIupOBaTh

ONpeaeIeHUsl, aKCUOMBbI U TEOPEMBI, IPUMEHATh WX, MPOBOJAUTH J0KAa3aTEIbHbIE PACCYKIECHUS B XOJE
pelieHus 3aaay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOUYKA, MpsAMas, TUIOCKOCTh, TPOCTPAHCTBO, ABYTPAHHBIN YTO,
CKpEUIMBAIOIINECS MPsIMbIE, MAPAUIETbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXIy NPSIMBIMU, YTOJ MEXKIY NPSIMOU U TUIOCKOCTBIO, YTOJI MEXK]Y TUIOCKOCTSIMHU, PACCTOSIHHE OT TOUYKHU
710 MJIOCKOCTH, PACCTOSIHUE MEXy NMPSMBIMH, PACCTOSHUE MEX]Y IIIOCKOCTSAMHU; YMEHHE HUCII0JIb30BATh
MpU pelieHUU 3a7ad HM3y4YCeHHbIE (PAKThl U TEOPEMbl IUJIAHUMETPUHU; YMEHHE OIICHHBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[IP612. ymeHue BBIYUCIATH T€OMETPUYECKHE BEJIMYMHBI (JUTMHA, YroJ, IUIOMAnh, OO0bEM, TIJIOMIAIb
MMOBEPXHOCTH ), UCTIONB3YyS U3YUCHHBIE (POPMYIBI U METO/IBI;

[IPyl. ymenue omepupoBaTh MNOHATHSIMU: OIpENENeHHWEe, aKCuoma, TeopeMa, CIEACTBUE, CBOWCTBO,
MPHU3HAK, JI0Ka3aTeIbCTBO, PAaBHOCHIBHBIE (DOPMYITHPOBKU; yMeHHe GOPMyIUpOBaTh OOpaTHOE W
MPOTUBOIOJIOKHOE YTBEP)KJEHUE, MPUBOAUTH NPUMEPHl U KOHTPHPUMEPHI, MCIOIB30BaTh METO]
MaTeMaTU4eCKOW WHIYKIIUH, MPOBOJANTH JI0KA3aTEIbHBIC PACCYKIEHUS MPHU PEIICHUH 3a/]a4, OIICHUBATh
JIOTUYECKYIO MPaBUIILHOCTh PACCYKICHUII;

[1Pyl14. ymenue cBOOOAHO OMEPUPOBATH MOHATHAMH: TOYKA, MpsMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TUIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJl, NepeceKaromuecs, napauiebHble U
CKpEUIMBAIOIINECS MpPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY NpsIMBIMH, YTrOd MEXAYy HpsIMOM U IUIOCKOCTBIO, Yroll MEXAY IUIOCKOCTAMH; YMEHUE
WCIONIb30BaTh MPH PEIICHUU 3a/ad u3ydeHHbIe (DaKThl U TEOpPeMbl TUIAHUMETPHUH; YMEHUE OILIEHHWBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHHE OMEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHUKA, TPABUJIHHBI MHOTOTPaHHUK, MPHU3Ma, TUpamMuaa, Gurypa u moBepXHOCTh BPAICHMUS,
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IWIMHJP, KOHYC, mI1ap, cdepa, pa3BepTKa HOBEPXHOCTH, CEYECHHSI KOHYCA U IIIMH/PA, TTapauIeIbHbIE OCH
WIN OCHOBaHMIO, CEYEHUE IIapa, IUIOCKOCTb, Kacarotasacs cdepsl, HWINHAPA, KOHYCa; YMEHHUE CTPOUTH
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYpPBI U TOBEPXHOCTH BPAILCHUS, UX CEUCHUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (PUTYD,
CaMOCTOSITENILHO (POPMYIIMPOBAThH ONPEIEICHUS U3Y4aeMbIX (DUTYpP, BBIIIBUTATh TUIIOTE3I O CBOMCTBAX U
IpU3HaKaxX TeOMETPUYeCKHMX (uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHE MPOBOAUTH
KJIaccupUKauio (GUTYp IO pPa3IM4HBIM TPU3HAKAM, BBIIONHATH HEOOXOIUMBIC JOMOJIHUTEIbHBIC
MIOCTPOCHMS;

[TPyl5. ymenue cBoOOTHO OneprUpoBaTh MOHATHAMHU: IUIOMAAb GUTypsl, 00beM (QUTYpbI, BEIUYHHA YIa,
paccTosiHuEe OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH, PACCTOSHHE MEXIY IIOCKOCTSIMH,
wiomaab chepsl, IUIOMAAL MOBEPXHOCTH NHpPAMHJIBL, TPU3MBI, KOHyca, IMJIMHApa, 0o0BbeM Kyoa,
IPSMOYTOJIBHOTO TapauleNienuIesa, MupaMuabl, PU3MBbL, IIHHAPA, KOHYCa, [Iapa; YMEHHUE HaXOIUTh
OTHOIIIEHHE 00HEMOB TTOOOHBIX UTYD;

Boinosinenue padorsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 Beibuparb cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoii
denepanuu ¢ yueToM 0COOEHHOCTEHN COLUATBHOTO U KYyJIbTYPHOTO KOHTEKCTa

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3anmagaNel

Han pom0 ABCD. U3 Touku nepeceueHus ero nquarosaneil nposeneH orpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxute, yro OF nepneHauKyIspeH MmiIocKocTu poMba, orpe3ok AC neprneHauKyispeH
mwiockoctu BDF.

3anaya Ne2

Han paBHoOeapenHsiit TpeyronbHuk ABC. AC = BC = n cm, AB = m + 5 cm. U3 BepiuHb! yria
C nposeneH k mockoctu nepneHaukyiassp CD, pasuslii p cm. Haiinure paccrosHue ot touku D no
cTopoHsl AB.

3agaua Ne3

Touxu A u B nexxar B miaockoctd o, M — Takasg Touka B HPOCTpPAHCTBE, sl KoTopoil AM =

m,BM = nu OpTOrOHaJbHAas TMPOEKIHUsS Ha IUIOCKOCTh 0. OTpe3ka BM B Tpu pasza Oosbiie
OpPTOTOHAJILHOW TMPOEKUUH Ha 3Ty IUIOCKOCTh orpe3ka AM . Haiinute pacctosHue ot Touku M mo
TUTOCKOCTH 0 .

3anaua Ne 4

Bricota mpsmoyronsHOro TpeyroibHuka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepunHbl C mpsiMoro  yria BoOcCTaBleH K IulockocTd  TpeyrosnbHuka ABC nepnenauxyssip CM,
npuyeM CM = m + n cM. Haiigure pacctosinue or Touku M 10 runorenysst AB.

IMopsinok BbINoJIHEHUs PadOTHI:
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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

Xox padoThI:
3anayva 1
N3 Touku mepecedyeHus auaroHainei napamwienorpamma ABCD mnpoenen orpe3ok OM Tak, 4TO
MA = MC,MB = MD. [lokaxuTte, uTo oTpe3ok OM neprneHaukyaspeH II0CKOCTH MapajuiesiorpaMmma.
Jano:
ABCD - mapaJsuiesiorpamMm

ACNBD =0
D C MA = MC,MB = MD
W Joxkasars: OM--(ABCD)

Jloka3arenbCcTBO

1) Paccmorpum tpeyronpHukn AOM u COM. OM - oOuiast ctopoHa, MA = MC 110 yCIIOBUIO, AO =
OC MO CBOWCTBY JAMaroHajel mapajiejaorpamma. 3Ha4MT, TPEYrojdbHUKH PaBHbI 110 TPEM CTOPOHAM, T.€.
AAOM = 4COM. CaenmoBarenbHo, ZAOM = 2COM.

T. K. 9TH yIJIbl CMEXKHEIC W PAaBHBIE, TO OHH paBHI 1o 90°, T.e. OM L AC.

2) Paccmotpum TpeyronbHukd BOM u DOM. OM - o6miast ctopoHa, MB = MD 1O YCJIOBHIO,
BO = 0D 10 CBOWCTBY JuaroHajei mapauienorpamma. 3HauuT, TPEYTOJIbHUKU PaBHBI IO TPEM CTOPOHAM,
T.e. 4BOM = 4DOM. CnegoBarenbHO, ZBOM = £DOM.

T. K. 9TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM L1BD.
3) OM 1 AC.

OM 1 BD

} = OM 1 (ABCD )no npu3HaKy NeprneHAUKY/JISPHOCTH NPSIMOH U MJIOCKOCTH.

3agaua 2

Croponsl TpeyroibHuka 10 cm, 17 cm u 21 cm. M3 BepiimHbl OOJBIIEr0 yIia 3TOr0 TPEyrojbHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro INIOCKOCTH, paBHbIM 15 cM. Haiinnre paccTosHHME OT €ro KOHIIOB 10
00JIbILIEH CTOPOHBI.

Jano:

, . AABC,AB =10 cm,BC = 17cm,AC = 21cMm

s BD-+(ABC),BD = 15cm
Ex= =% Haiitu pacctosiaue or B u D 1o AC

Pemenne
1) JlonmomHUTENbHOE MOCTPOEHHUE: MpoBereM BM L AC.

3nauut, BM- paccrosnue ot B no AC.
DM — nakJioHHas

BM — npoekiusa HakjgoHHoW = DM L AC = DM — paccroanue ot D o AC.
BM 1 AC.
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2) Jns Toro, yToObl HaiiTh BbicoTy BM Ttpeyronpauka ABC, BbIUMCIMM CHayaja €ro IJIouajb,

ucrons3ys popmyny I'epona S, = \/p w—-a) @-b)-(p—c), p= a+b+c

2
10+17+21
=T=24CM

Sapc = [24 - (24— 10) - (24 — 17) - (24 — 21) = V24 - 14 -7 - 3 = 84cm?

1
3) 3anumem GopMyy Ul BEIYUCIEHUS IUIOMAan S, = 5 ah

[Ipumenum 3Ty popMyiy K HaIlIEMy TPEYTOJbHUKY: S apc = %AC - BM.

Beipazum u3 stoit popmynst BM: BM = 25aBc

2-84 Aac
BM =—=8cM
21

4) Paccmotpum TpeyrosibHUK BDM- nipsiMoyrosibHbiid, T.K. BD L (ABC).

ITo Teopeme [Mudaropa naitnem DM:

DM? = BD* + BM?

DM? = 15% + 8% = 289

DM =+/289 = 17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NEpIeHUKYJIIsipa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOIOICHUEM
HEOOXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka ''Xxopomo" BBICTAaBIISETCS, €CJIM BBIIOJHEHbl TPeOOBaHUS K OLEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

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

Ouenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTuyeckoe 3anaTHe Ne 46
Pemenue 3a5a4 Ha mapaslIe IbHOCTD IJIOCKOCTEH

Heas pabdorei: @opmupoBaTh HAaBBIKM PEIICHUS 3a/ad, UCIOIb3YysA MNPU3HAK NapaJlIeIbHOCTH
TJTIOCKOCTEN M CBOMCTBA MapajlIeNIbHBIX INIOCKOCTEM.

IIpakTuyeckas padora popmupyer:
[1PG1. BnajgeHue MeTolaMu J0Ka3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3a/ady; yMeHHe (HopMyIHpoBaTh

ONpeNEeHUs, aKCHOMBI M TEOPEMBI, IPUMEHATh WX, MPOBOJAUTH JOKA3aTEIbHBIE PACCYXKJIECHHS B XOJE
penieHus 3a1ay;

I1PGY. ymeHue onepupoBaTh MOHATUSAMU: TOUKA, MPsAMasi, IIIOCKOCTb, MPOCTPAHCTBO, ABYIPAaHHBIN yroil,
CKpELIUBAIOIIKECS MPsAMBIE, IMApaUICIbHOCT U IEPIEHIUKYIAPHOCTh IMPSAMBIX U IUIOCKOCTEH, YIoJl
MEXIY NPAMBIMH, YTOJI MEXKAY MPSIMOU U IUIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU
JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY NPAMBIMU, PACCTOSIHUE MEXAY IJIOCKOCTSMU; YMEHUE UCIIOIb30BaTh
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IpU pPELICHUH 3aJa4 H3y4dyeHHble (AaKThl M TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHHUBATh pPa3Mephl
00BEKTOB OKPYKAIOIIET0 MUPA;

[TPG12. ymeHHE BBIYUCISATH T€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, O0BEM, IUIONIAb
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYJIIBI U METO/IBI;

[IPyl. ymenue omepupoBaTh MOHITHSAMHU: OIpPEACIICHHE, aKCHOMa, TEOpeMa, CIIEJCTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTeJIbCTBO, PAaBHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHe GOpMyIUpoBaTh oOpaTHOE H
MIPOTUBOIOJIOKHOE YTBEP)KJIEHHUE, NPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, HCIOJIb30BaTh METOJ
MaTeMaTUYeCKOW MHIYKLUWHU; MPOBOJUTH JI0KA3aTeIbHbIE PACCYKJECHUS MPU PELICHUH 3a7a4, OLlCHUBATh
JIOTUYECKYIO MPAaBUJIBHOCTD PACCyKICHUN;

[1Py14. ymenue CBOOOAHO OMEPUPOBATH MOHITHSIMH: TOYKA, NpsSMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroj, ABYTPAHHBIN yroj, TPEXTPAHHbBIN yroJl, NIEPECEKAIOIIUECs, TapalIeIbHbIC U
CKpEIIUBAIOIINECS MPsIMbIE, MapaUIETbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
UCIIOJIb30BaTh MPH PEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOPEMbl IUIAHUMETPHH, YMEHHUE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHUKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u MmoBEpXHOCTh BpAIICHUS,
HWIMHIIP, KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEYCHHS KOHYCa U IIUJIUHAPA, apajulebHbIe OCH
WM OCHOBAHUIO, CEUEHHUE Iapa, TNIOCKOCTh, Kacaromascs cepsl, HUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeUeHHEe MHOTOTPaHHHKA, H300pakaTh MHOTOTPaHHUKHU, (PUTYPHI U IOBEPXHOCTH BPAIICHHSI, X CEUCHUS,
B TOM YHCJI€ C TIOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHHUE MIPUMEHATH CBOMCTBA T€OMETPUUECKUX PUTYD,
CaMOCTOSITENTLHO (DOPMYJIMPOBATH ONPEACICHUS U3Y9aeMbIX (UTYD, BBIIBUTATHh TUIIOTE3bI O CBOWCTBAX U
MpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; YyMEHHE IPOBOJIUTH
Kinaccupukanuo ¢GUryp MO pa3IUYHBIM TpPHU3HAKAM, BBIMOIHATH HEOOXOIUMBIE JIOTIOJHUTEIbHBIE
MIOCTPOEHHS;

[TPy15. ymeHnue cBOOOIHO ONEpUPOBATh MOHATUSAMU: MJIOMAAb PUTYPHI, 00beM (UTYpHI, BEIUYUHA yTIIa,
paccTostHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY NMPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
momaas cdephl, IUIOMIAAb MMOBEPXHOCTH MHUPAMHBI, TPHU3MbI, KOHYCa, LUIUHIpa, 00BEM Kyoda,
MPSIMOYTOJIBHOTO TapaijIesienuIe a, TUPaMHIbl, TPU3MbI, ITUINHAPA, KOHyCa, IIapa; YMEHHE HAaXOJIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIBbHON JeATENbHOCTH MNPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM sA3bIke Poccuiickon
deneparyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTa

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

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
p- MecsILl pOKICHUS
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3amaua Ne |

Mexny IByMsl MapajyieIbHBIMU TUIOCKOCTAMM 3aKJIIOYeH OTPE30K, JUIMHOWM m +n cM. Halinure
MIPOEKIIMU 3TOTO OTPE3Ka Ha KaXAYIO MIOCKOCTh, €CIIH PACCTOSTHUE MEXIY INIOCKOCTSIMU PaBHO p CM.

3amaua Ne 2

[Inockoctu M u P mapamnensHel. 3 Touek A u B miockoctu M mpoBeness! k 1uiockoctu P
HaKJIOHHBIE AC= m+n ¢cM U BD = m+n—3 cMm. Ilpoekiusa HakionHoii AC Ha OJHY M3 IJIOCKOCTEH
paBHa m cM. Yemy paBHa NpoeKIus HaKJIOHHOI BD?

3amaua Ne3

Mexny AByMs lapauieabHbIMU TIockocTssMu P u Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B muiockoctu P), AC=m+n+p 1M, BD = m+n 1M , pazHocts npoekuuit AC u BD Ha onny u3
IJIOCKOCTEN paBHa m 1M . HaliquTe MIMHBI 3TUX IPOCKUUN U PACCTOSHUE MEKY INIOCKOCTSIMH.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BHMMaTEIpHO POYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JIaHO, CAEIANTEe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOr0, YTO HY>KHO HalWTu. BcmoMHuTe, kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aga4y. 3anuiinTe OTBET.

[Ipu pemenun 3agad Ha ATy TEMY HCIOJIB3YETCS OIPEACIICHUE NapaIebHBIX IUIOCKOCTEH,
MPHU3HAK MapaljIeIbHOCTH IIOCKOCTEH, TEOPEMBI 0 TTapasUIeIbHBIX TUIOCKOCTSIX, & TAK)KE BaIllM 3HAHUS U3
MIJIAHUMETPUHU

Xoa paGoTsI:

3agaua Ne 1

Mexny OByMs NapauieIbHbIMU IUIOCKOCTSIMM 3aKJIIOUYEH OTpe3oK, inHodM 10 M. Haiinure
IIPOEKIIMH ITOTO OTPe3Ka Ha KaKIYIO INIOCKOCTh, €CJIN PACCTOSIHUE MEXAY IUIOCKOCTSIMHU PABHO 8 M.

Hano:
a//B,AB = 10 cm
/ / ACLB,AC = 8 cMm
cga/
B

Haiitu npoexiun AC
Pemenne

1) Tak Kak TUIOCKOCTH TapaJielbHBI, TO PACCTOSHUE MEXIY HUMH - 3TO mepreHaukyasip AC.
IToctpoum npoeknuto orpeska AB Ha miockocTs f. 910 oTpe3ok BC.

2) Paccmotpum tpeyronbHuk ABC- npsMoyronbHBbIil.

ITo teopeme ITucaropa AB*> = AC* + BC?

AC* = AB? — BC?

AC* = 10% — 8% = 100 — 64 = 36

AC=6 cm.

Tax Kak MI0CKOCTH MapajielbHbl, TO IPOEKIUU OTPEe3Ka Ha 3TU IJIOCKOCTH OyyT paBHBI.

L~

3amaua Ne 2
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IInockoctu M u P mapamiensubl. U3 Touek A u B miockoctu M mpoBeneHbl K MIOoCKOcTH P
HaksionHble AC= 37cm u BD=125 cm. Tlpoekuus naknonHoit AC Ha oHYy U3 IUTOCKOCTEH paBHa 12 cwM.
Yemy paBHa poeKLMs HaKJIOHHON BD?

Hano: M || PLAEM,BEM

e

M AC =37 cM,BD =125 cm
B / AE 1 P, BK 1L P,CE =12 cMm

/
=

Hatitu: KD
\
L\ /

Pemenue

1) Paccmotpum tpeyronsHuk ACE- nmpsiMOyTOJIbHBIN.
ITo Teopeme ITudaropa AC? = AE* + CE?

AE? = AC* — CE*  AE* =37 —12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbauk BKD- npsiMoyronbHBIi.
ITo Teopeme IMTudaropa BD? = KD* + BK*?

KD? = BD* — BK?* AE=BK, kak paccTosHus MEK1y MapajieIbHbIMU TIOCKOCTIMH.
KD? = 125% — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Ortgert: npoekuus BD pasna 120 cwm.

3anaua Ne3

Mexny AByMs lapauteIbHbIMA TUTocKocTssMu P Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoexkuniit AC u BD Ha onHy U3 miockoctei
paBHa 14 cm . Haiiaure AyiMHbI 3TUX MPOEKIMHA U PACCTOSIHUE MEXAY TUIOCKOCTSIMHU.

B/ }/

Hano: Q | P,AEP,BEP
AC =13 cM,BD = 15 cm
AE 1 Q,BK L Q,CE + DK =14 cm

/CLE DVQK

Haiitu: CE, AE, DK

Pewenne

1) Paccmorpum tpeyronbHuk ACE- nmpsMOyroyibHbIH.
ITo teopeme IMucaropa AC* = AE? + CE?

AE? = AC* — CE?

[lycTsb CE = x, Torna DK=14-x.

AE? = 169 — x*

2) Paccmotpum Tpeyronbauk BDK- npsimoyronsHbIi.
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ITo teopeme IMucaropa BD? = BK* + DK
BK* = BD* — DK*
BK? = 225 — (14 — x)* = 225 — 196 + 28x — x* = 29 + 28x — x*
AE=BK, kak paccTosiHUsS MEXy MapauieIbHBIMU IIOCKOCTIMU
3HauwT,
169 — x? = 29 + 28x — x?
28x = 140
X=5
CE=5 cm, DK=14-5=9 cm
AE =169 — 25 = V144 = 12 cm

OTBeT: pacCTOSIHUE MEXIY MIOCKOCTAMHU 12 CM, MPOEKIIMU HAKJIOHHBIX 5 ¢M U 9 cMm.
dopma npeacTaBiieHusi pe3yJabTaTa: BBITIOJHCHHOE 3a/IaHHE.

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCNEA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padoTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka '""Hey10BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE MOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MO3BOJISET CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTuueckoe 3ansaTue Ne 47
Pemenne 3a1a4 Ha AByrpaHHbIEC YIJIBI.

Heap padorbi: @opMUpOBaTh HAaBBIKM PEUICHMS 3aJady Ha NPUMEHEHHUE NOHATHH yria MEXAy
MIPSIMOM M TUIOCKOCTBIO, IBYTPAHHOTO YIJIA, yIila MEXAY IJIOCKOCTIMMU.

IIpakTnyeckas padora ¢popmupyer:
I1P61. BrageHue MeronamMH JOKa3aTelbCTB, AJTOPUTMAMM pELICHMs 3ajgad; yMeHue (popMyaupoBaTh

ONpENEICHUS, aKCUOMBI U TEOPEMBI, NIPUMEHATHh HUX, IIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOI€
pelieHus 3a1ay;

I1PGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsAMasi, MIIOCKOCTb, MPOCTPAHCTBO, ABYI'PAaHHBIN yroil,
CKpPELIMBAOIINECS MPsMBIE, MAapaJLUIEIbHOCTh M IMEPHNEHIAUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, Yol
MEXIy NPSAMBIMH, YTOJ MEXKIY NPSIMOU M TUIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSHHUE OT TOUKH
710 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPAMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSIMH; YMEHUE HCITOJIb30BATh
IpU pelieHUH 3a/ad HM3y4YeHHble (DaKTbl M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OLEHMBATh pa3Mepbl
00BEKTOB OKPYXKAIOIIEro MHUPA;

I1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHE BEIMYMHBI (AJUHA, YTOJI, IUIOMIA[b, O00bEM, IUIOIAIb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBbIE (POPMYIIBI U METO/BI;

[IPyl. ymenue omepupoBaTh MNOHATHAMU: OIpPENEICHUE, aKCMOMa, TEOpeMa, CJIEACTBUE, CBOWMCTBO,
MPU3HAK, JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHE (GOpPMYyIUpoBaTh oOOpaTHOE H

131



IIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPHUBOJUTH IPUMEPBI M KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ
MaTEMaTHYECKON MHAYKLUU; IPOBOJNUTh J0KA3aTEIbHbIE PACCY)KIECHUS IIPU PEIICHUU 3ajay, OLICHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[1Py14. ymenue cBOOOAHO OINEPUPOBATH MOHATHAMHU: TOYKA, MpPsMas, IUIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, IEPECEKAIOIINECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MApaUIEIbHOCTh M INEPIEHIUKYJIIPHOCTh MNPSMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEKIAYy MNPAMOM UM IIIOCKOCTBIO, YIOJI MEXKIYy IUIOCKOCTSMM; YMEHHE
UCIOJIb30BaTh IPU PEILICHUH 3a/a4d U3y4YeHHbIe (AaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATb
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUPOBaTh MOHATHSIMM: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, NMPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
WIMHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUSHHs KOHYCA U LIWIMHPA, TapajuIeIbHbIE OCH
WIA OCHOBAHMIO, CEYECHHUE Iapa, IIOCKOCTh, Kacaromasics cepsl, MIINHAPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CEUCHMUS,
B TOM YHCJI€ C OMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEAEICHUS U3ydaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
IPU3HAKAX TEeOMETpUYEcKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHHE MPOBOIUTH
KiIaccuukanuo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
IIOCTPOCHUS;

[1Pyl15. ymeHune cBOOOJHO ONEpUpPOBATh NOHATUSAMU: IJIOAAb PUTYpPbI, 00bEM (UIYpbI, BEIMYMHA YTJIa,
paccTosiHue OT TOYKU [0 IJIOCKOCTH, PACCTOSIHUE MEXKY IPSIMBbIMHU, PACCTOSHUE MEXY IUIOCKOCTSIMH,
wiomanas chepsl, IUIOMAAb MOBEPXHOCTH NHPAMHIBL, TPU3MBL, KOHyCa, IHJIUHIpPA, 00BEM Kyo0a,
IIPSIMOYTOJIBHOTO NapajliesIenuIeaa, NHpaMuIbl, PpU3Mbl, WIKHAPA, KOHyca, 1apa; YMEHUE HaXOAWUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX QUTYP;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupaTth crnocoObl pemieHus 3agad NpopecCHOHAIBHON NeATENbHOCTH MPUMEHUTENbHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCY/IapCTBEHHOM si3bIke Poccuiickoit
deneparyy ¢ y4eToM 0COOEHHOCTEH COIMAIBHOTO M KYJIBTYPHOI'O KOHTEKCTa

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HCKHHﬁ.

3aganue:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCTBO OYKB B (pamMHIIUU

p- MecsL pOKAEHUs

1) Y3 Toukn A BHE IUIOCKOCTH IPOBEIECHBI K MIOCKOCTH MEPIEHIUKYISAP AB = n CM U HaKJIIOHHbBIE
AC u AM, obpa3yrolye ¢ MI0CKOCTHIO YIIIbI 30°. Haiizure YroJ MeXAy HaKJIOHHBIMHU IpssMou. Halinure
CM.

2) KareTsl mpsIMOYTOJIBHOTO TPEYTroJIbHUKA PaBHBI N ¢M U N + m cM. OmnpeaenuTte pacCTOSHUE OT
BEPIIMHEI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOpasi IPOXOIHMT Yepe3 THIOTeHy3y u coctaBiser yroi 30° ¢
IIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe npsmoro nByrpaHHoro yria. AA; u BBi- nepnenaukynspsl K
pedpy, MpoBeNeHHbIE B pa3HbIX rpaHsx, npuueM AB = m cm, AAy =n+m cm, BB =n—-1 cm
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Hatinute A1B;.

Iopsiiok BbINOJIHEHUS PA0OTHI

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JIaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a7a4y. 3anuiinTe OTBET.

[Ipu peuienun 3aa4 Ha ATy TEMY HUCIOJIb3YIOTCS ONPEIEICHUS yTia MEXAY MPSMOHN U TNIOCKOCTHIO,
JBYTPAHHOTO yIJIa, JMHEWHOTO yIiia ABYTPAHHOTO YIJIa, a TAK)KE BalllM 3HAHUS U3 TUIAHUMETPUU.

Xox padoThI:

3anayva 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC=5 cMm. Uepes MEHbIIIYI0 CTOPOHY
MPOXOJUT TUIOCKOCTh, COCTAaBJISIIOIIASL C IIOCKOCTBIO TPEYrOJIbHUKA Yroj 45°. Haiinure paccTosiHue
MEX1y TJIOCKOCThIO M BepIIHMHOHN B.

B
o Hano: AABC,AB =9 cMm
BC =6c¢cM,AC =5cMm
A D AC € a,a = 45°
¢ Haittu: Paccrosinue ot B 10 a
Pemienue
1) JonosHuTEIHRHOE MOCTPOECHUE: MpoBEIEM BD L « = BD —

paccTosgHUe OT B 10 JIOCKOCTH «.
BM L AC = DM 1 AC no TeopeMe 0 Tpex NeprneHAuKyaspax.
3uaunt, £BMD — JIMHEHHBIN IO JBYIPaHHOro yria, ZBMD = 45°,
2) B tpeyronsauke ABC Haiinem BeicoTy BM.
CHauaza BBIYMCIIUM ILIOLIA/(b TpEyroiabHUKa o (hopmyie ['epoHa:

S,=vp-@—a)-(p—b)-(p—c)

p = 9+2+5 — 10 e

Sapc =V10-1-4-5 = 10v2cm?
Sapc =3 AC - BM = BM = 245¢
BM =222 = 4/7cu

3) Paccmorpum TpeyroabHuk BMD- npsiMoyrosibHbIN 0 TOCTPOEHUIO.

5D _ sin/ZBMD

BM

BD = BMsinZBMD

BD = 4+/2 - sin45° = 4\/7?:4@4.

Ortser: pacCcTossHuEC OT B 1o mnockoctu 4 cMm.

3anaua 2
Konusr otpeska MK nexar Ha rpaHax mnpsMoro JasyrpaHHoro yrma. MM; un  KKi-
MEePIEeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM31=12 cm, M;K;=3 cm. Haitnute KKj.
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=]

JlaHo: < aaB = 90°
. MK =13 cm, MM; =12 cm, M;K; = 3 cMm
= MM, L a,KK, L a
Haiitu: KK,

Pewenne

1) TlocTpouMm JMHEHHBIA yroy ABYrpaHHOro yria. Jljis 3Toro yepe3 Touky M MpoBeIeM OTPE30K

M;E, napannensubiii u paBubid KKj.
KK, 1 a, cnenosarensno, M E L a.

< MM, E — 1MHeHHBI} yroJ1 JByrpaHHoro yriaa, suadut < MM, E = 90°,

2) Paccmorpum AMEK

ME- HaknonHas k miockoctu 5, EM; — ee mpoekius Ha Ty miaockocts, EM; L EK ( .. EM1KiK —
MPSIMOYTOJIBHUK 110 nocTpoenuto). CnenoBarensHo, ME L EK ( mo Teopeme o Tpex mepreHAuKyIspax)
u AMEK — npsAMOyroJibHbIH.

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 — npsiMoyrosbHbIi, 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, KKi1=4 cm.

OtBet: KK1=4 cm.

dopma npeacTaBiaeHus pe3yJabTaTa: BEIIOJTHEHHOE 3aJaHUE.

Kpurtepun onenku:

Ouenka "oTJH4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

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

Ouenka ''Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

IIpakTHyeckoe 3ansitue Ne 48
Pemenue 3a1a4 Ha npu3smy
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Heas padorei: @opmMupoBaTh HABBIKM PEIICHMS 33/lad HAa BBIUMCICHUS PA3IMYHBIX JIEMEHTOB
MIPU3MBI, €€ TTOBEPXHOCTH U 00beMa.

IpakTuyeckas padora ¢popmupyer:
[IP610. yMeHue omepupoBaTh TOHATUSIMU: MHOTOTPAHHHUK, CEUEHHWE MHOTOTPAaHHHKA, KYO,

napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,
cedeHuss (GUTYpbl BpallleHHUs, IUIOCKOCTh, Kacawomasica cdepbl, LUUINHApa, KOHYyca, IUIOMAaIh
MOBEPXHOCTU MUPAMUJIBL, TPU3MBI, KOHYCa, IUJIUMHAPA, IIOMaas cPepbl, 00beM Kyda, MpsSIMOYTroJIbHOTO
napajuiesienuneaa, NupamMuabl, IpU3Mbl, HWIHHIIPA, KOHYCA, I1apa; yMEeHHe N300pakaTb MHOTOIPaHHUKU
U [IOBEPXHOCTHU BpAILEHUs, UX CEYEHUS OT PYKH, C IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE, YMEHUE paclO3HaBaTh MPaBUJIbHBIC
MHOT'OTpaHHUKU;

[TPG12. ymeHHE BBIYUCIATH T€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdh, O0BEM, IUIOMIAlb
MOBEPXHOCTH ), UCIIOJIb3Ys U3YUEHHBIE OPMYJIIBI U METOIBL;

[1PG14. ymenue BbIOMpaTh MOAXOMSAUIMM W3YYEHHBI METON JUIsl pElIeHUs 3aJaydd, pacro3HaBaTh
MaTemMaTuueckue (akThl U MaTeMaTHYEeCKHE MOJIEIM B MPUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX, B
HUCKYCCTBE; yMEHHUE IPUBOAUTH IPUMEPbl MATEMAaTHUYECKUX OTKPBITUA POCCUHUCKOW U MHUPOBOMU
MaTeMaTHYECKOU HAYKH;

[1Pyl4. ymeHue cBOOOAHO ONEPUPOBATH MOHATHAMH: TOYKA, MpsiMas, IUJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUI yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NePECEKarOIINeCcs, apauiebHbIE U
CKPEILMBAOIIMECS TPsAMbIE, MapajlIeIbHOCTh U MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY HpsIMBIMH, Yrod MEXAYy HOpsSIMOM U IUIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSAMH; YMEHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad u3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHH; YMEHHUE OLIEHHBAThH
pa3Mepsl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHUKA, MPaBUIbHBIA MHOTOTPAHHUK, TpHU3Ma, MUpamMuaa, GuUrypa U MOBEPXHOCTh BpAIICHHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHYCA U LIMIMHJPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromascsa ceppl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTpaHHHKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYpBI U TOBEPXHOCTH BPAILCHUSI, UX CEUEHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBAa T€OMETPUUYECKUX QUTYD,
CaMOCTOSITENIbHO (POPMYJIUPOBATh ONPEAEICHUS N3Y4aeMbIX (UTYp, BBIBUTATh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TeOMETPUYECKUX (uUryp, OOOCHOBBIBATH MM ONPOBEpPraTh HX; YMEHUE MPOBOJIUTH
Kinaccuukanuoo (Uryp MO pa3IUYHbIM IPH3HAKaM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
IIOCTPOEHHS;

[TPy15. ymeHnue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOMIAAb (UTYpbI, 00beM (UTYphI, BEIMUUHA YITIa,
paccTosiHue OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBbIMHU, PACCTOSTHUE MEXY IUIOCKOCTIMH,
wiomanp cdepsl, IUIOMAAs, MOBEPXHOCTH NHPaMUAbI, TNPU3MBI, KOHyca, LWIMHIApa, 00beM Kyoda,
MPSIMOYTOJIBHOTO TMapaliieNienunesaa, NupamMuabl, MpUu3Mbl, IIIMHIPA, KOHYyca, [1apa; YMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

[TPy16. ymenue cBOOOHO ONEPUPOBATH MOHATUSAMHU: JIBUKEHHUE, MTapajUIeIbHbIN epeHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE NOA00Ms, MOAOOHBIE (UTYpHI; yYMEHHE
pacrio3HaBaTh paBHbIE M MOJJ0O0OHBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTypE; YMEHUE
UCMOJb30BaTh TEOMETPUYECKHE OTHOILIEHHS, HaXOJUTh TIE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yrod,
iouaab, 00beM) MpH PEHICHUH 33]1a4 U3 IPYruX y4EOHBIX MPEAMETOB U U3 pealbHON KU3HU;
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[TPy18. yMeHue MolenupoBaTh peajbHbIE CUTyallud Ha SI3bIKE MATEMATHUKHW; COCTAaBJISATh BBIPAXKEHHS,
yYpaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbI IO YCJIOBHIO 3aJa4M, UCCIIEIOBATH MOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHMEM  ammapara anreOpbl, HMHTEPIPETUPOBATH MOJYYEHHBIM  pe3yabTaT; CTPOUTH
MaTeMaTUYeCKHe MOJICNI C TOMOIIBI0 TEOMETPUUYECKUX MOHATUM U BETUYHUH, PEIlaTh CBA3aHHbIE C HUMU
MPaKTUYECKUE 3a7aud; COCTABJISATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH MOJYUYCHHBIN
pe3yibTaT; pelaTh NPUKIAAHbIE 3aladyd CPEICTBAMM MAaTeMaTHYECKOrO aHajlu3a, B TOM YHCIIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3MUECKOro XapakTepa,

[IPy19. ymenwe BbIOMpATh NOAXOAAIIMNA METOM I pEIICHUS 3aJaud; NOHMMaHUE 3HAYMMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOJIHBIX M OOILIECTBEHHBIX IMPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTeMaTUKU B MCKYCCTBE, YMEHHUE NPHUBOAUTH MPUMEPbl MAaTEeMAaTHUYECKUX
OTKPBITHUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETaluu HH(pOpManuu u

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJIHCHUA 3a4a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

OK 06 TlposiBnaTh Tpa)aaHCKO-TATPUOTUUYECKYIO TO3UIIMIO, JEMOHCTPUPOBATh OCO3HAHHOE IOBEJICHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIEUEIOBEUYECKUX LEHHOCTEH, B TOM 4YHCJIE C YYETOM TapMOHH3ALUU
MCKHAIIUOHAJIBHBIX W MCKPCIUTMO3HBIX OTHOIHGHI/II\/JI, MNPUMCHATL CTAaHAAPTBI AHTHKOPPYIIHMOHHOI'O
MIOBEJICHUS

OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIECH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSATh 3HAHUS 00
U3MEHEHMH KJIMMara, [PUHLUIB OEepeXIMBOIO HPOM3BOJACTBA, A(PGEKTUBHO JAECHCTBOBATH B
‘-Ip€3BI>I‘-IaI\/’IHI)IX CUTyalusx

OK 08 Hcmonb3oBaTh CpeAcTBa (PU3MUECKOW KYyJIbTYPbI Ui COXPAHEHUS U YKPENJeHHs 370pOBbs B
npouecce MpodeccnoHabHON JEesATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pU3MUEeCKOU
MOJITOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi npo(hecCHOHATBHOW JOKyMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

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

3ananne:

1.0cHoBaHMe NpsAMON MPU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHbI 4 M, O0KOBOe pedpo
pu3Mbl paBHO 8 M. HaliauTe moniaip NOoJIHONW NOBEPXHOCTH MPU3MBI.

2.0cHOBaHHUE MPSIMOM MPU3MBI — MTApAJLIEIONPaMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°.
Beicora npusmsl 12 cMm. HaiiTu mosHyro moBepXHOCTh U 00bEM.

MHOrorpaHHMKOM HAa3bIBA€TCS TeJI0, OrPAaHUYEHHOE IIJIOCKUMH MHOroyroibHuKamu. Oomiue
CTOPOHBI CMEKHBIX MHOTOYI'OJIbHUKOB Ha3bIBalOT pedpaMu MHOTOTpPaHHUKA. MHOTIOyrojJbHUKH, KOTOpBIE
OTPaHMYMBAIOT MHOTOTPAaHHUK, HA3bIBAKOTCSA €ro IpaHsIMU. ['paHM MHOTOIpaHHHUKA, CXOISAIIUECS B
OJHOW TOYKEe, 00pa3yl0T MHOTOTPAHHBIM Yroj; BEPIIMHBI TaKMX MHOTOTPAaHHBIX YTJIOB HA3bIBAIOTCA
BepIIMHAMM MHOTOrpaHHuka. IIpsmMeble, coenuHsionue Be Kakue-HUOYIb BEPIIMHBI, HE JEXKallue Ha
OJIHOM I'PaHHU, Ha3bIBAKOTCS AUATOHAJIAMH MHOTOTPaHHUKA.

IIpu3ma — MHOrOrpaHHHK, JBE€ TpaHU KOTOPOTO SBIISIFOTCA PABHBIMM MHOI'OYTIOJBHHKAaMH,

136



JeKAIIMMU B TapalIeNIbHBIX IUIOCKOCTSX, @ OCTalbHbIE TPaHM — MapajliesIorpaMMaMH, UMEIOLUIMMU
o0111Me CTOPOHBI C STUMU MHOTOYTOJIbHUKaMH.

[Ipsimas mpu3ma Ha3bIBaeTCsl MPABUJIBHOM, €CIIM €€ OCHOBAHUS — IPABUIIbHBIE MHOTOYTOJIbHUKHU.

IInomanb0 MOJIHONM NMOBEPXHOCTH IPU3MbI Ha3blBaeTCsl CyMMa IUIOIIAJEH Bcex ee rpaHeH, a
IUIOINA/IBI0 00KOBOM MOBEPXHOCTH IIPU3MbI — CyMMa IIJIOLIAeH €€ OOKOBBIX I'paHEH.

SnOﬂ = ZSOCH + S

IInomaabs 60KOBOI MOBEPXHOCTH MPSMOI NMPU3MBI paBHA NMPOU3BEIACHUIO MEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

60K

Sﬁorc = P ’ h
O0BéM HpHMOﬁ IMPU3MBbI PAaBECH IMIPOU3BCACHUIO IUIOMIAA OCHOBAaHHUA HAa BBICOTY.
V=S, -h

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1) BbIIOTHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) OdopmuTs pelieHue 3aaauu

Xoa pa6oTsI:

3amaua 1: OcHoBaHHE TPSMOW TPU3MBI - poMO C BbicOTOM 2 aM. Ilmomans OOKOBOHM MOBEPXHOCTH
IIpyU3Mbl paBHa 96 M7, a TUTOIIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 mv’. Haiizire BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOE pedpo bPasHuMIly MeXTy IUIOMIAb0 MTOTHOM TOBEPXHOCTH
TIPU3MBI U TJIOIIA/IbE0 OOKOBOW TOBEPXHOCTH MPU3MBI — 3TO YABOCHHAS

IJiomaab OCHOBAaHUS IPU3MBI.
'

Seu™2a = 20=128-96=32 = g=16

Se=4ah=96= h=22_15 (xv)
Orser: 1,5 nm. “
3apava 2: OcHoBaHHME MPSAMOM MPU3MBI - IPSIMOYTOJIbHBIN TPEYTOJIbHUK, KATETHl KOTOPOTO PaBHBI
S wmu 12 M, 6oxoBoe pedpo nmpusmMel paHo 10 M. Haligure mutorma e mogHON MOBEPXHOCTH MPU3MBL.

Penrenue

' ks e
e -
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AC =152 +12° =13
Srmu = ZSWE- + SAA. aa Sa&.ﬁc + S.mc‘.c
S =2%0,5*5%12+5*%10+12*10+13*10=60+300=360 M
OrtBeT: 360 M.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOIMMOM ITOC/IeI0BATEILHOCTH JICHCTBHI; B OTBETEC NPABMJIBHO W aKKypaTHO BBITIOJIHCHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClAM padoTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJTHEHHOHN YaCTH TAKOB, YTO IMO3BOJISIET IMOJIYYHUTh MTPABUIIBHBIC PE3YJIbTATHI M BBIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUIN AOMYIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJble TeJa

[MpakTnyeckoe 3ansiTue Ne 49
Pemienue 3a1a4y Ha mupamMuay

Heab padorsi: @opMupOBaTh HABBIKM PEIICHHS 337a4 HA BBHIYMCIEHUS Pa3IMYHBIX 3JIEMEHTOB
MUPaMU/IbI, €€ IOBEPXHOCTH U 00beMa.

IIpakTnuyeckas padora popmupyer:
I[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHUKA, KYO,

napajuiefienunes, npusMa, nupamuaa, GuUrypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cepa,
ceueHuss (GQUIypbl BpalllEHUs, IJIOCKOCTh, Kacawoomasica cdepbl, LUINHApPa, KOHyca, IUIOIagb
MOBEPXHOCTU MUPAMHUJIBL, IPU3MBI, KOHYCa, IWJIMHAPA, MIOIMAAs chepbl, 00beM KyOa, MPsIMOYTOJIbHOIO
napajiesnenunea, MMpamMuIsl, IPU3MbI, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pakaTb MHOTOTPAaHHUKH
U ITIOBEPXHOCTH BPALLEHUs, UX CEYCHUSA OT PYKH, C IIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB;, yMEHHUE paClO3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE, YMEHUE paCIO3HABATh IIPAaBUIIBHBIE
MHOT'OTPaHHUKH;

[IP612. ymeHuEe BBIYUCIATH TEOMETPHUUECKHE BEJIMYMHBI (UTMHA, YroJ, IUIONAb, OOBEM, ILUIOIIAlb
MOBEPXHOCTH ), UCIIOJIb3Ys U3YUEHHbIE (OPMYJIIbI U METOIBI;

[1PG14. ymenue BbIOMpaTh MOAXOIAUIMI W3YYEHHBI METOJ JUIsl pelIeHUs 3aJayd, paclo3HaBaTh
MaTemMaTuueckue (akThl U MaTeMaTH4YeCKHEe MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSAX, B
HUCKYCCTBE, YyMEHHE IPUBOAUTH IPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUHUCKOM M MHUPOBOH
MaTeMaTHUYECKOU HAYKH;

[1Py14. ymenue cBOOOAHO OINEPUPOBATH MOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTh, IMPOCTPAHCTRBO,
OTpE30K, JIy4, INIOCKUH YTrOJI, IBYTPAHHBIN yIoJI, TPEXTPAaHHBIN yroJl, IepeceKarouecs, apajule/IbHbIe U
CKpPELIUBAOIINECS MPsMBIE, MAPAUIEIBHOCTh W MEPHNEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJd
MEXIy NpPSIMBIMHM, YTOJd MEXAYy HPsIMOM W IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTAMH; YMEHUE
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UCIOJIb30BaTh IPU PEIICHUU 3a/1a4 U3y4eHHbIe (aKThl U TEOPEMBl IUIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepsl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHHUK, CEYECHUE
MHOTOTpaHHHKA, PAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAIICHUS,
WIMHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHHSI KOHYCa M LIWJIMHJPA, apajieIbHbIe OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOTOIrPaHHUKA, U300pa)KaTh MHOIOIPAaHHUKH, (PUIypbI M IOBEPXHOCTH BpAILEHUS, UX CEUEHMUS,
B TOM YMCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOMCTBA F€OMETPUUECKUX Uy,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3ydaeMbIX (QUIYp, BBIIBUIATh TUIOTE3bl O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBITOJIHATH HEOOXOAMMBIE OMOJIHUTEIbHBIE
IIOCTPOCHUS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOMAAb (PUTYpBI, 00beM (UTYpBI, BETHYMHA YTa,
paccTosiHue OT TOYKU [0 IJIOCKOCTH, PACCTOSIHUE MEXKY IPSIMbIMHU, PACCTOSHUE MEXY IUIOCKOCTSIMH,
wiomaab cpepsl, IUIOMAAb IMOBEPXHOCTH NHpPaMHJIbl, IPU3MbI, KOHyca, LMJIUHApa, o0beM KyoOa,
IIPSIMOYTOJIBHOTO NapallesIeNuIeaa, NMUpaMUIbl, IPU3Mbl, WIKHAPA, KOHYyca, 1apa; YMEHUE HaXOAWUTh
OTHOILIEHHE 00BEMOB MO0OHBIX QUTYP;

[1Py16. ymeHnue cBOOOJHO ONEpUPOBATH NOHATUAMMU: JIBUKEHUE, TapaJlIebHbIN IEPEHOC, CUMMETPHSI Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE MM0A00Ms, NOJOOHbIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHbIC M MOJI00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCIOJIb30BaTh T'€OMETPUYECKUE OTHOIICHUS, HAXOAUTh TIE€OMETPUYECKHE BEJIWYUHBI (AJIMHA, YrOJ,
IO b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTHX YYeOHBIX MPEIMETOB U U3 PEaTbHOU )KU3HU;

IIPyl8. ymMeHne MoaenupoBaTh peallbHbIE CUTyallud Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKCHUS,
YPAaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHUIO 3aJaud, HUCCIIEN0BATh IOCTPOEHHBIE MOJEIHU C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJYYEHHBIH pe3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIBIO T€OMETPUYECKUX IOHATUN U BEJUYNH, PEIIATh CBS3aHHBIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJIATb BEPOSITHOCTHYIO MOJENb W HHTEPIPETHPOBATH IOJYYEHHBIN
pe3ynbTaT; peniarb NPUKIAJHBIE 3aJaud CpPEeACTBAMH MaTeMaTHYeCKOro aHalu3a, B TOM YHUCIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOro XapaKTepa;

[1Py19. ymeHue BbIOMpaTh MOAXOMALIMM METOJ M pelleHus 3aJayd; MOHMMAaHHWE 3HAuYUMOCTH
MaTeMaTUK{ B W3YYEHHM MPHUPOJHBIX U OOIIECTBEHHBIX IMPOILIECCOB U SIBJICHUI; YMEHHE Paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTUKW B HCKYCCTBE, YMEHHE IPUBOAMTH INPUMEPBl MaTEeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pelieHds 3ajad NpoPecCHOHANbHON JAeATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTalud HH(pOpMaruu H
WH(POPMAIMOHHBIE TEXHOJIOTHH JUISI BBITIOITHEHUS 3a/1a4 TPOGECCHOHATBFHON AeITETbHOCTH

OK 06 IIposBAsTH rpa)a1aHCKO-TIATPUOTUYECKYIO MO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHHUE
Ha OCHOBE TPAJHMIIMOHHBIX OOIIEYEIIOBEUYECKUX I[CHHOCTEH, B TOM YHCJIE€ C y4eTOM TapMOHHU3AIUH
MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHIAPThl AHTHKOPPYMIIMOHHOTO
TTOBEICHHS

OK 07 CopnelicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHSTh 3HaHUs 00
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M3MEHEHMM KJIHMMaTra, MPHHLOUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PQPEKTHBHO JEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcmons3oBaTh cpeacTBa (pU3MUECKOW KYIbTYPHI JUI COXPAHEHUS M YKPEIJICHHS 370POBbs B
npouecce MpodeccuoHaNbHON JEesATeNbHOCTH M MOJJEPKaHUS HEOOXOIUMOro YpoBHS (u3ndecKon
IIO/ITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcst MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPAaHHOM
A3bIKaXx.

MarepuanbHoe obecniedenue:
WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1.Haiimute 00beM MpaBUILHON YETHIPEXYTONBHON MUPAaMU/IbI, BBICOTA KOTOPOU 4 €M, a TUaroHajb
OCHOBaHUA 8 CM.

2. HaifTu TONHYI0O TOBEPXHOCTh MpPSIMOH TNHpPaMHIbl, B OCHOBAHWU, KOTOPOH JICKUT
paBHOOEIPEHHBIH TPEYTOJILHUK C OCHOBAaHHMEM 5 c¢M U OOKOBBIMHU cTOpoHaMu 6 cMm. bokoBeie peOpa
nupamMuiel 12 cm.

ITupamuaa — 570 MHOTOT'PaHHHUK, COCTABJICHHBIN U3 N—YT'OJbHHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHHUK - OCHOBaHHMe MHUPAMU/Ibl, TPEYTOJIbHUKU - OOKOBBIe TPaHM C 0OLIel BEpLIMHOM,
Ha3bIBACMON BePIUMHOM NmUpaMuAbl. llepneHaukyssp, OMyIIEHHBIM W3 BEPIIMHBI NUPaMUIbl Ha €€
OCHOBAaHUE, Ha3bIBACTCS BHICOTOM MUPAMM/IBI.

[Tnomanpk MOHOM MOBEPXHOCTH MUAPAMUIBL:  Spom. = Sgox T Socn

vzlg-H

O6beM nupamuibL: 3™

Ilpagunvuaa nupamuoa

[InpamMna Ha3pIBaeTCs NPABWJIBHOM, €CIIM €€ OCHOBAHHWE — IPAaBWIBHBIA MHOTOYTOJIBHHUK, a
OTPE30K, COEAUHSIONINN BEPIIMHY MMPaMUBbI C LIEHTPOM OCHOBAHUS, SIBIISIETCS €€ BBICOTOM.

Bce OokoBble pebOpa mpaBWIbHONM NUpPaMUIbl paBHbI, a OOKOBBIE TI'paHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricora ©0KOBOIl IpaHM NpPaBUJIBHOM MUPAaMH[bl, MPOBEACHHAS W3 €€ BEpIIMHBI, Ha3bIBAETCS
anogemoiu.

IInomans 00KOBON NMOBEPXHOCTH NPABW/JILHOH NMHMPAMHAbI paBHA IIOJIOBUHE IPOU3BEACHUS
nepuMeTpa OCHOBaHUS Ha anogemy.

S, :EP 0

00K 2 OCH

HJ'IOIIIa)Ib MOJIHOH MOBEPXHOCTH HpaBHJIbHOﬁ MHPpaMHUIbI:
1

S =S, +=P-
2

noJH OCH

IMopsinok BbINOJIHEHUS PAdOTHI:
1)BbINOITHUTE YepTex

2)3amnucarh KpaTKo YCIOBHE 3aa4H
3) Odpopmurts pernieHue.

Xon paborsr:
3anaya 1: CtopoHa OCHOBaHMS NPAaBWILHOW YETHIPEXYrOJIbHOW NMUpamMuibl paBHa 4 cM, a anodema
00pasyer C MI0CKOCTHI0 OCHOBAHHUS yroJl B 60°. HaiizTe IIo1map moyHoit MOBEPXHOCTH MTUPAMUIBI
Pemenue:
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Ed=)pc .2
2
ZESH =90° - 60° = 30° = SE = 2EH = 4
S :4-4.%.41“ AB' =2.4.4 447 = 48 (eu”)

Otser: 48 om’
3agaua 2: OcHoBaHHME TIMPaMHUIbI —pOMO, aroHam Kotoporo paBHbl 30 cM 1 40 cM. BbicoThl GOKOBBIX
TpaHel, MPOBEICHHBIE U3 BEPIIMHBI MMPAMUJIBL, 00pa3ytoT C BHICOTON MUPAMUIIBI YITIbL, PABHBIC 30°. Haiimre 0Gbem
MIMPaMU/IBL.
Pemienue:
AC=40 = AH=HC =20

BD=30 = BH=HD~15
AB=\20" 1157 = 25

HE=%BC=|2.5

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

Kputepun onenkmn:

Ouenka "oTJHM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOJI0IEHUEM
HEe0oOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIIMCH U BBIYUCIICHUS.

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

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOMYUNUTh MPABWIBHBIE PE3YIbTAThl U BHIBOJIBI; B X0J1€
MpOBeIeHUS pabOTHI ObUTH IOMYIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeIaTh MPABUIHHBIX BHIBO/IOB.
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Tema 4.3 MHOrorpaHHMKHM M KpyIJble Tej1a

IIpakTuyeckoe 3ansaTue Ne 50, 51

Pemenne 3a1a4 Ha BbIYHC/IeHHE 00bEMOB M MOBEPXHOCTE MHOTOIPAaHHUKOB

Heabp padorbi: PopMUpOBaTh HABBIKM PEIICHUS 33/1a4 HA BBIYHUCICHHUS PA3IMYHBIX 3JIEMEHTOB
MIPU3MBI, €€ TOBEPXHOCTH U 00BbEMA.

IIpakTuyeckas padora popmupyer:
I[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAHHHUK, CEYEHHUE MHOTOIPpaHHUKA, KYO,

napajiesienune1, IpusMa, nupaMuza, Gurypa u noBepXHOCTb BpaLeHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHUss (GUIypbl BpalLEHMs, IJIOCKOCTh, Kacarowascs cQepbl, LMIMHIPA, KOHYCa, IUIOIAb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIWINHAPA, TUIOMmaab chepbl, 00beM Kyda, IpSIMOYTrOIbHOTO
napajJiesienunes1a, MMpaMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y IOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbBIE
MHOT'OTPaHHUKU;
I1P612. ymeHHe BBIUUCIATH F€OMETPUYECKHUE BEIMYMHBI (AJIMHA, YroJl, IUIOIMIA[b, O0bEM, IUIOILAAb
MIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METO/BI;
I1P614. ymenue BbIOMpaTh NOAXOIAIIMHA M3YYEHHBIH METON JUIs pelleHHs 3a7ayd, paclo3HaBaTh
MaTeMaTHuyeckue (akThl U MAaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;
[1Pyl4. ymeHue cBOOOAHO ONEPUPOBATH MOHATHSIMM: TOYKA, MpsAMas, IUJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, TUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NePeCeKarolnecs, napayuiebHbIe U
CKPEILMBAIOIINECS TPSMBIE, MapalIeIbHOCTh M NEPNEHIUKYISIPHOCTh MPSAMBIX M IIIOCKOCTEH, YToJl
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMONM U IIIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MPU PEHICHUH 337134 U3Y4YeHHbIe (PAaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0ObEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHHKA, MPaBUIbHBIA MHOIOIPAaHHUK, NpU3Ma, MUpaMulia, GUrypa u MoBEPXHOCTh BpAIIECHUS,
UWIMH]P, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IIWJINHAPA, apaiiedbHble OCH
WM OCHOBAHMIO, CEUEHHUE I1apa, MIOCKOCTb, Kacaroascs ceppl, LUINHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOIPaHHUKHU, (PUTYPBI U TOBEPXHOCTH BPAIEHUSI, UX CEUEHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEIEeHUs U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; yMEHHE MPOBOIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKaM, BBIMOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
MIOCTPOCHUS;
[1Py15. ymeHnue cBoOOIHO onepupoBaTh MOHATUAMU: IIOMAAbL GUTYpPbI, 00BEM (UTYpbI, BEIUYUHA YTIIa,
paccTosiHue OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBbIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH,
wiomanp cdepsl, IUIOMAAs MOBEPXHOCTH NHPaMUAbI, TNPU3MBI, KOHyca, UWIMHIApa, 00beM Kyoa,
IIPSIMOYTOJIBHOTO TNapaijiesienuIeaa, NMpaMubl, IpU3Mbl, HUIMHpA, KOHYyCa, 11apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX PUTYP;
[TPy16. ymenue cBOOOHO ONEPUPOBATH MOHATUSAMHU: JIBUKEHHUE, MTapajUIeIbHbIN epeHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHUEe MNOA00Ms, MOAOOHBIE (DUTYPHI; YMEHHE
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pacrno3HaBaTh paBHbIEC U MOJ00HBIE (PUTYPBI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
WCIIOJIb30BaTh TE€OMETPUUECKUE OTHOLICHUS, HAXOJUTh TE€OMETPUYECKHE BEIMYMHBI (UIMHA, YTOJ,
I0MIa/1b, 00BEM) MPH PEIICHUH 33]1a4 U3 IPYTHX YYEOHBIX MPEAMETOB U U3 PEATbHOM KU3HU;

[1Py18. yMeHune mMoJenupoBaTh peayibHbIE CUTYallUM Ha SI3bIKE MAaTEMAaTHUKH; COCTABJISTH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA M HUX CHCTEMbI IO YCJIOBMIO 3aJauM, UCCJIEIO0BATH MOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM  ammapaTa anreOpbl, MHTEPIPETUPOBATH MOJYYEHHBIH  pe3ylbTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJEIU C MOMOIIBI0 T€OMETPUUECKUX MOHSATUI U BEITUYMH, PEIlIaTh CBSI3aHHbIE C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIedb W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ynbTaT; peniarb NPUKIAJHBIE 3aJaud CPEICTBAMH MaTEeMaTHYeCKOro aHajiu3a, B TOM YHCIE
COIIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[IPy19. ymenue BbIOMpATh MNOIXOMAIIMNA METOJ [UIsl PEHICHUS 3a/Jaud; MOHMMAaHUE 3HAYUMOCTH
MaTEMATHKU B W3YYCHHH MPHPOIHBIX M OOIIECTBEHHBIX IMPOIIECCOB U SIBICHHI;, YMCHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MAaTeMaTMKU B MCKYCCTBE, YMEHHUE NPHUBOAUTH IPUMEPhl MaTEMaTHYECKUX
OTKPBITUNA POCCUIICKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajaM3a M HMHTEpIpeTaluu HH(QOpManuu H

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJTHCHUSA 3a4a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

OK 06 IIposBAsATh rpa)aaHCKO-NATPUOTUYECKYIO MMO3ULMIO, IEMOHCTPUPOBATh OCO3HAHHOE IOBEACHUE
Ha OCHOBC TpaduIMOHHBIX O6HI€‘I€JIOB€'~I€CKI/IX HGHHOCT@I\/JI, B TOM 4YHUCJIC C YUYCTOM TIapMOHU3AIHNU
MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHJApThl AHTHUKOPPYMNLMOHHOTO
MOBEJICHUS
OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOLIEH Cpenibl, pecypcocOepeKeHuI0, MPUMEHATh 3HAHUS 00
W3MEHEHMH KJMMara, MPUHLUIB OEpeXIMBOrO MPOMU3BOACTBA, HPPEKTHUBHO JE€HCTBOBAaTh B
‘-IpC?;BI)I‘-IaI\/'IHI)IX CUTyalusx
OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOW KyJIbTYPbI Ui COXPAHEHUS U YKpENJeHHs 370pOBbs B
npouecce MpodeccHoHaTbHON JEeSATeNIbHOCTH M MOJAJIEP)KaHHUsS HEOO0XOAMMOIo YPOBHS (U3HYECKOU
MOJITOTOBJICHHOCTH
OK 09 Ilonb3oBarbcsi Npo(hecCHOHATBPHOW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.
[IK 5.1 IlnanupoBarh JESATENBHOCTh MOJPA3JAEICHUS MO TEXHUYECKOMY OOCHYKHBAHHUIO M PEMOHTY
CHCTEM, Y3JI0B M JIBUTaTEeNIel aBTOMOOHIIS.

MarepuanbHoe o0ecnieyeHme:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganme:

1. Omnpenenute Bua u HaWgute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoasuiei yepe3 pedpo A1/l u cepenuny pedpa BB1, ecnu nnuna pebpa kyba paBHa § cM.

2. Ompenenute BuA W Haiaure mepumerp cedeHus kyba ABCJIA1B1;Ci/l; mmockocTsio,
npoxoaduiei yepes  Touku A, /] u cepeauny pedpa CCq, ecnu anunHa pedpa Kyda paBHa 4 cM.

3. Haiipure moiomaap MOBEpXHOCTH paboUeH jJeTanu, N300paKeHHOW Ha PUCYHKE (BCE IBYTpaHHBIC
YTJIbI IPSIMBIE).
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5. Tpebyetcs ycTaHOBUTH pe3epByap Ui BOJbI eMKOCThIO 15 M3 Ha 1uiomiaake pamepom 4,5
M X 3,75 M, cyxariei ais Hero 1HoM. HaliuTe BBICOTY pe3epByapa.

6. CranpHas 3arotoBka cisi0 uMeer ¢GopMy MPSIMON MPHU3MbL, B OCHOBAHHH KOTOPOHM JIEKUT
npsiIMOyrosibHUK. Bricorta cistba 0,35 m, mmpuna 2,5 M u qymHa 4,8 m. Haliaure maccy crsifa,
€CJIY TUIOTHOCTb CTaJIM paBHA 7,85 r/em’.

7. HeoOxommMo 10 4epTEeXy W3TOTOBUTH JI€Talb, HUMEHIOIIYI0 (opMy TpaBUIBHON
YeThIPEXyroJIbHON MUPaMU/Ibl, CTOPOHA OCHOBAaHUS KOTOPO# paBHa 4,5 M, anodema 7,5 M.
Jlng pacuera HE0OXOIUMOTO MaTepuana Ha U3rOTOBJIEHUE HAHAUTE MOJHYIO TOBEPXHOCTh
MUpPaMUJIBL.

8. HeoOxommMo 1o 4epTeXy M3rOTOBHUTH JETab, UMEIONIYI0 (OpPMY MPSIMON MUPaMUIBI, B
OCHOBaHUHU, KOTOPOW JIEKUT PaBHOOEIPEHHBIN TPEyrolbHUK C OCHOBAaHMEM 5 CM U
OokOBbIMH cTOpoHamMu 6 cM. bokoBeie pebpa nupamuasl 12 cm. [lns pacuera
HEO0OXOIUMOT0 MaTepHala Ha U3TOTOBIEHUE HAMIUTE MOTHYIO TOBEPXHOCTh MTUPAMU/IBL.

Ilopsinok BbINOJHEHHS Pa0OTHI:
1) BbINOTHHUTE YePTEK
2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmuts pereHne 3aaaun
Xonx padoTsI:
3anaua 1: [lan xy6 ABC/[A1B1C1/[1. Jlokaxure, uto ceueHue Kyda riockoctbio A1C1K, rae Touka
K - cepenuna /[C - Tpanerusi.
B, c,

A D
Pemenne: MK]||41C1, notomy uto (Ay/[1C1) mapamnensHa (A/C), a MK u A;Cy; - nuHuH
nepeceueHus: 3Tux rmiockocreid. MK||A1Cy, AMX C1K, MKZA,Cy, 3naunt MA,CiK - Tparenus.
3apava 2:
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Han xy6 ABC/[A1B1C1/1;. Jokaxure, 9To ceueHne Kyoa miockocToio A181K - mapannenorpamm.

D Y C
Pemenue: (AA1B1)||(111C), t0 A1B1||[/IC n A1B1=/]C. (AA:/11)||(BB1C1), 10 A3/]||B1C, 3Hauut
A1B1C/[ - mapannenorpamm.
3agaua 3:
Haiinure niomane noBepxHocTH padoueil neTanu, n300pakeHHON Ha PUCYHKe (BCE IBYTrpaHHbIE
YTJIBI IIPSIMBIE).

Pemenne: [1no1aas NoBepXHOCTH 3alaHHOM J€Talln -3TO IUIOIIA b MHOI'OIpaHHUKA, paBHA
Pa3HOCTH IJIOLIA/IM TOBEPXHOCTU NPSIMOYTOJILHOTO Mapaienenumnena ¢ peopamu 2, 4, 5 u AByx
Iionaiel KBaJapaToB CO CTOPOHOM 1:

2%x4x54+2«2%x54+2%x2x4—-2%x1%x1="74
OrserT: 74.

3anava 4:
Haiinure 06beM paboueit getaiu, n300pakKeHHOM Ha PUCYHKE (BCE ABYTPaHHBIC YTIIBI TIPSIMBIE).

A |

]

]
3

Pemenne: O6beM AaHHOM JeTany paBeH 00beMy MHOTOTPAaHHUKA M PaBeH Pa3sHOCTH 0OBEMOB
napajuienenumnesoB ¢ pebpamu 3,4,4u 1, 1, 1
V=V1-V2=3%4%x4—-1x1x1=47
Otser: 47
3amaua 5:
Tpebyercst ycTaHOBUTH pe3epByap it BOJbl eMKocThio 10 M3 Ha mutomazake pasmepom 2,5 m x 1,75
M, cllyKalleu uist Hero qHoM. Haiiaure BbICOTy pe3epByapa.
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Pemenme: Ilnomane quaS = 2,5 1,75 = 4,375kB. M. Tak kak V = S * h, TO

h=Y=2" 229\
S 4,375

3agaya 6. HeoOxomumo 1O 4YepTeXy W3TOTOBUTH JIeTalb, MMEIOIIYI0 (OpMy TpaBHIBHOU
YeThIPEXyroJbHONU MUPaMH/Ibl, CTOPOHA OCHOBAaHMUs KOTOPOH paBHa 4 cM, a aniodema 00pa3yeT C IMII0CKOCTbIO
ocroBarmst yron B 60°. Haiiwime 1iomas NOMHON TOBEPXHOCTH MUPAMUIBI [UTS PACYeTa HEoOXOIMMOro
MaTepHala Ha U3rOTOBJICHHUE

Pemenue:

Ed=1pc.2
2
LZESH =90°—60° =30° = SE = 2EH = 4
1 2
AN :4~4-E.4B+AB =2.4:-4+4" =48 (cm?)

Oreer: 48 oM’

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kputepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISACTCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOJI0IEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH NEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBHIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka ''Xxopomo" BBICTaBISETCSA, €CIHU BBIMOIHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIHHBIC PE3YIbTAThl U BHIBOJIBI; B X0J1€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansaTue Ne 52
Pemenue 3a1a4 Ha NMJIMH/IP, KOHYC 1Iap U cdepy

He.ﬂb paﬁoTbI: q)OpMI/IpOBaTI) HAaBBIKHW PCHICHUA 3a/la4 Ha BBIYHUCICHUA PA3JIMYHBIX 3JICMCHTOB TEJI
BpallleHHs1, X TOBEPXHOCTEH 1 0O0HEMOB.

IpakTuyeckasi padora popmupyer:
I[IP610. yMeHue omepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, CEYEHHE MHOTOTpaHHUKA, KYO,

napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,
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ceueHMs: (QUIypbl BpalLEHMsA, IJIOCKOCTh, Kacarolascs cQepbl, LHUIMHIPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napaJiesienumne1a, MMpaMuIbl, TPU3MBI, IIUIUHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
U [IOBEPXHOCTHU BpAILEHUs, UX CEYEHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIIO3HABATh IPaBUJIbHbBIE
MHOT'OTPaHHUKU;

I1P612. ymeHMe BBIUUCIATH TF€OMETPUYECKHUE BEIMYMHBI (AJIMHA, YroJl, IUIOIIA[b, O0bEM, IUIOILAAb
IIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METOBI;

[IP614. ymenue BwpIOMpaTh NOAXOMSIIMNA W3YYCHHBIM METOJ JUIsl PEIICHHS 3aJa4d, pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLICCTBEHHBIX SIBJICHHUSX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTU4eCKOU HAyKH;

[1Pyl4. ymeHue cBOOOAHO ONEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YIroJl, IBYTPAHHBIM YIOJI, TPEXTPAHHBIN YIroJl, IEpECEKaroIUecs, NapajlleIbHbIe U
CKPEILMBAIOIINECS TPSAMBIEC, MApaUIEIbHOCTh M INEPHEHIUKYIIPHOCTh MPSAMBIX M INIOCKOCTEH, yroil
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOHM UM IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMM; YMEHHE
UCIOJIb30BaTh MPU PEILICHUH 33a/1a4 U3y4YeHHbIe (PAKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHUE OLIEHUBATb
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATHSMH: MHOTOTPAHHUK, CEUECHUE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa u MOBEPXHOCTh BpAIICHUS,
LWIMHJIP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHUS KOHYCa U LIWJINHAPA, apaieIbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IUNIOCKOCTb, Kacarolascs ceppl, MWINHIPA, KOHYCa; YMEHUE CTPOUTD
CeyeHHe MHOTOIPaHHUKA, U300paXkaTh MHOTOIPAaHHUKH, (PUTYphI M TOBEPXHOCTH BpAILEHUS, UX CEUEHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUUECKUX QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONpPENENeHUs N3yd4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bl O CBOMCTBAX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHHE MPOBOIUTH
KiIaccuukanuoo (Uryp MO pa3IUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAHWMBIE JOMOJHUTEIbHBIE
MIOCTPOEHUS;

[1Py15. ymeHue cBoOOIHO onepupoBaTh NOHATUAMU: IJIOLAAb PUTYPBI, 00bEM (UTYpbI, BEIUYUHA YIJIa,
paccTosiHue OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKY HPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTIIMH,
wiomanp cdepsl, IUIOMAAs IOBEPXHOCTH NHPaMHUAbI, TNPU3MbI, KOHyca, LWIMHIApa, 00beM KyoOa,
IIPSIMOYTOJIBHOTO NapaulesienuIeaa, MUpaMuabl, IpU3Mbl, IWIKHIPA, KOHYyca, [1apa; YMEHUE HaXOAWUTh
OTHOIIEHHE 00BEMOB MO00HBIX QUTYP;

[TPy16. ymeHnue cBOOOJHO ONEpUPOBATH NOHATUSAMHU: JIBUKEHUE, TapaJuIeIbHbIN epeHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe MNOA00Ms, MOJ00HBIE (QUTYPHI; yMEHUE
pacrno3HaBaTh paBHbIE U MOJ00HBIE (PUTYPBI, B TOM YHCJIE B IPUPOJIE, HCKYCCTBE, APXUTEKTYPE; YMEHHE
UCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS, HAXOIUTh TE€OMETPUYECKHE BEIWYHMHBI (JJIMHA, YTrOJl,
Ioua b, 00beM) MPH PEHICHUH 33]a4 U3 IPYTUX yYEOHBIX MPEIMETOB U U3 PEATIbHOM KU3HU;

[1Py18. ymeHue MoAenupoBaTh pealibHble CUTYallMd Ha S3bIKE MAaTEMAaTUKU; COCTABIJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33/Jauyd, UCCIEIOBATh ITOCTPOCHHBIE MOJEIHU C
UCMOJb30BAaHMEM  ammapara anreOpbl, HWHTEPIPETHPOBATH IOJIYYEHHBIH  pe3yiabTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU € MIOMOIIBIO T€OMETPUYECKUX MOHATUI U BEJUYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
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pe3ynbTaT; peniarb MNPUKIAaJHbIE 3aJaud CpPEeICTBAaMH MaTeMaTHYecKOro aHaiu3a, B TOM 4HCIe
COIIMANIEHO-9KOHOMHYECKOTO U (PM3MUECKOTO XapaKTepa;

[IPy19. ymenue BbIOMpATh MNOIXOMAIIMNA METOJ [UIsl PEUICHUS 3a/Jadud; MOHMMAaHUE 3HAYUMOCTH
MaTEMATHKU B M3YYCHHH MPHPOIHBIX M OOIIECTBEHHBIX IMPOIIECCOB W SIBJICHHI;, YMCHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHUE NPHUBOAUTH MPUMEPhl MaTEMaTHYECKUX
OTKPBITUI POCCUHUCKON U MUPOBOM MAaTeMaTUUYECKON HAYKU;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnomb3oBaTh COBpPEMEHHBIE CPEACTBA TOHMCKA, aHAIM3a W HWHTEPIpPETanud HHOOPMALUH U

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJIHCHUA 3a4a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTHU

OK 06 IIposBisSTh IpaAaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAHMIMOHHBIX OOIIEUENIOBEUYECKUX IICHHOCTEH, B TOM YHCJIE€ C y4YETOM TapMOHHU3AIUH
MEXHAIIMOHANBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH, MPUMEHATh CTaHAAPThl AHTHUKOPPYNIIHMOHHOTO
MIOBE/ICHUS

OK 07 CopneiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeHI0, TPUMEHITh 3HaHUs 00
W3MEHCHWH KJIMMara, MPHHOUIB OEpeXIMBOrO TMPOMU3BOACTBA, J(PPEKTHBHO JEHCTBOBAaTH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Ucnonb3oBarh cpeactBa (pU3MUECKON KyJIbTYpbl Ul COXPAHEHUS U YKPEIUIEHUS 370pOBbsl B
npouecce MpodeccnoHalbHON JeATeNbHOCTH M TMOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKon
[IOITOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHONW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPAaHHOM
A3bIKaX.

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

3ananne:
1.06vem nununapa 120 CMZ, ero BeIcoTa 3,6 CM.
Haiitn paguyc nunmsapa.

2. Bricota xonyca 12cm, paanyc ocHoBaHus 10cM. KoHyc mepecedeH IIOCKOCTBIO TaK, YTO B
CEUEHUH NOy4YuiIcs TpeyroiapHuK. Haliiure paccTosiHue OT 3TOr0 CeueHus 10 OCH.

3.PaccTosiHie OT LieHTpa m1apa 10 CeKyllei MIOCKOCTH paBHO 8 M, a paJuyc CeU4eHMs IIOCKOCTBHIO
paBen 6 m. Haiigure paguyc mapa.

Huauaap — Teno, NOJydYEeHHOE NMPH BPALIEHUM NPSAMOYTOJIbHUKA BOKPYI OCH, COAEpIKAaLIEH ero
CTOPOHY.

Kpyru Ha3pIBaloTCs OCHOBAHMSMHM HMJIMHIPA, a OTPE3KH, COEAMHSIOIIME COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHX KPYroB — 0OpPa3yHIIMMHU LIMJIMHAPA. Y IWIMHIpPAa OCHOBAaHUS DPaBHBI U
napaiesibHbl U 00pa3yrolliye TakKe paBHbI U MapajuleIbHbI MEX1y cO00ii.

Ochbl0 HWIMHAPA Ha3bIBaeTCs MpsMas, MPOXOJsilas 4epe3 LEHTPbl OCHOBAHWM, MapasuieiabHas
00pa3yIoIIUM.

bokxoBasi moBepXHOCTh HIMJMHAPA — 3TO IOBEPXHOCTb, MOJIYYEHHAss OT BpPAILLEHUS CTOPOHBI
IIPSIMOYTOJIbHMKA, NTapaJlJIeIbHON OCH LWJINHAPA.

BbicoToli 1MIMHIpa Ha3bIBAeTCS PACCTOSIHME MEXAY OCHOBaHUSMM LUIMHApa. Paamycom
LWIMH/pa Ha3bIBAETCS PAIUYyC €r0 OCHOBAHUS.

Huannap HaspiBaeTcs NPSAMBIM, €CIM €ro o0pasyrolue MepHeHAUKYISPHBI IJIOCKOCTAM
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OCHOBaHUI.

Inoutams 6OKOBOI TOBEPXHOCTH: Ssor = 27RN;

[Inomaaes MoaIHOM MOBEPXHOCTH:
S =S +2S =27Rh+27R;

noamn 6ok ocn

S =2R(h+R)

noJH

O6beM mumHapa: vV = R*h.

Ceuenue yununopa — purypa noaydeHHas B IEpeCeUSHNUN LIMINH/IPA IIIIOCKOCTHIO.

Ceuenue, npoxoJsinee Yepe3 OCh IIINHAPA, HA3bIBACTCS 0Ce8biM CeueHueM M TIPEICTaBIAET COO0H
IPSIMOYTOJIbHHUK.

Ecnu cexymas miaockocTh NEPIEHANKYISPHA K OCU LIWINHAPA, TO CEYEHUE SBISIETCSI KPYTOM.

Konyc

PaccmoTpuM okpykHOCTH ¢ LIeHTpoM B Touke O u npsamyro OP, neprneHaukyyIspHyo K IIJI0CKOCTH
3TOM OKpYXHOCTH. KaXIyl0 TOUKY OKPYKHOCTH COEAMHMM C Toukoil P orpeskom. IloBepxHOCTb,
o0pa3oBaHHAs STUMHU OTPE3KaMH, HAa3bIBACTCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3y0IIMMH KOHYCA.

Teno, orpaHMueHHOE KOHUYECKOH MMOBEPXHOCTHIO U KPYIOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konunyeckas noBepXxHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYI — OCHOBAHHe KOHYyca, Touka P —
BepIIMHA KOHYCa, 00pa3yrolue KOHMYECKOHW MOBEpXHOCTH — ofpa3ylomme KoHyca. Bece oOpa3syromue
KOHyca paBHbl Japyr Apyry. Ilpsmas OP, npoxopsiuas uepe3 LIEHTp OCHOBAaHHS M BEPIIMHY KOHYcCa,
Ha3bplBaeTCsi Ochbl0 KoHyca. Och KOHyca MEpIeHAMKYIIpHa K IUIOCKOCTH ocHoBaHus. Otpe3zok OP
HAa3bIBACTCS BBICOTOM KOHYCA.

Ecnu cekymas IUIOCKOCTh IPOXOAUT uYepe3 OChb KOHYCa, TO IOJIYYEHHOE CEYEHUE Ha3bIBaeTcs
0CEBbIM CeYEeHHEM.

ITpoBenéM cexylyro MIOCKOCTh MEPIEHAUKYISIPHO K OCH KOHYyca. DTa IIOCKOCTh MepeceKaeTcs ¢
KOHYCOM TI0 Kpyry ¥ pa3OuBaeT KOHyc Ha nBe yacth. OqHa M3 yacTed MpencTaBiisieT co0Ooi KOHYC, a
Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (V300pa3ute yceu€HHBIN KOHYC camocTosTenbHO. [locTpoiite
00pa3yroyto, BHICOTY.)

Cdepoii Ha3bIBaeTCs MOBEPXHOCTD, COCTOAIIAS M3 BCEX TOUEK IIPOCTPAHCTBA, PACHOJIOKEHHBIX Ha
JAHHOM pAacCTOSIHUM OT JaHHOM TO4YKH. JlaHHasg TOdYKa Ha3bIBACTCS WEHTPOM cdepbl, a JaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSAIONMMI aBe TOUYKM cepbl U MPOXOIAIIUN depe3
LIEHTp, Ha3bIBaeTCsl AuaMeTpoM. Teno, orpaHu4eHHOE c(hepoil, HA3bIBACTCS HIAPOM.

[lap MOXXHO MOJYYHUTH MpPHU BpAIIEHUH HOJIYKpPYra BOKpYTr AuaMerpa. ['paHuuel mmapa Ciy>KUT
chepa.

[Tnockocth, uMewmas co chepoil TOJBKO OJIHY OOILIYI0 TOYKY, HAa3bIBAaeTCs KacaTelbHOM
JI0CKOCThI0 K cdepe. Paauyc cdepsl, nmpoBenéHHBIH B TOUKYy KacaHMs cdepbl U IUIOCKOCTH,
MEPIEeHIUKYIISIPEH K KacaTelIbHON TUIOCKOCTH.

Ceuenne mapa, MpoxoJsliee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE NPOXOZSAIIEE —
MaJbIM KpyroMm LleHTp GonblIOro Kpyra COBMAgaeT ¢ HEHTPOM Ilapa, a IeHTP MaJloro Kpyra siBIseTrcs
OCHOBAHUEM MEPIEHANKYJIIAPA, OMYIIEHHOIO U3 LIEHTPa 1Iapa Ha INIOCKOCTh 3TOrO Kpyra.

Ceuenuisi, paBHOOTCTOSIIUE OT IIEHTPA, PABHBI.

Pasyc OKpYXKHOCTH, TIOJTy9€HHON MpH TepecedeHnu cepsl paamyca R MIOCKOCTBIO, yaaleHHOM

OT IIeHTpa cepbl Ha d paBeH V R*—d* .

ITopsinok BbINOJHEHHS PadOThI:
1)BbInonHUTE YepTex
2)3anucarb KpaTKO yCIOBHE 3aJ1a4H

Xon paborsr:
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3amaua 1.0ceBoe cedeHue IWIMHApPAa — KBajpar, miomanbs koroporo Q. Haitaure momans
OCHOBAHUS IIMIINH/IPA.
Pewenue:

CropoHa KBajpaTa paBHa, Q. OHa paBHA AWAMETPy OCHOBaHHMA. [103TOMy ILIOMAh OCHOBAHMS

,{ﬂj ]
paBHa

2 4
_m

OTBeT: Soci.mn. = 7,

3amaua 2. Beicota mwimnHzapa 6cMm, paaumyc ocHoBaHus ScMm. Haiinurte miomans cedeHus,
MIPOBEJICHHOTO MAPaJLICIIbHO OCH IIMJIMHJIPA Ha PACCTOSTHUH 4CM OT Hee.

Pemenune:

Scea= KMxKC,

OE=4cMm, KC=6 cm.

Tpeyronbauk OKM — paBHoGenpenssiii (OK = OM =R =5 cm),
tpeyroiabHuKk OEK — nmpsmMoyronbHbIii.

N3 tpeyronsuuka OEK, o Teopeme Iludaropa:

= VOK* —OE® =\25-16 =9 =3

KM =2EK =2x3=6,

Sces= 6X6 =36 cM,

OtBeT: S¢ey = 36 cM>,

3anava 4: [nomans 60KOBON MOBEPXHOCTH KOHYyca paBHa 60 e, a panuyc OCHOBAaHUS PaBeH 6 M.
Haiinure paccrosiHue OT 11eHTpa OCHOBaHMSI 10 00pa3yrolel KoHyca.

Pemenne:

Seox =arf =600 => pl =60

r=6:>f=ﬁq=10.

i
1
1
1
|
1
]
'
1
I
'
'
I
*
I

"

SO =VAS* — A0 =J10° -6 =8
1 |

S =t.40-05=1.6.-8=24
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. Sws-l-OH-AS=SOH=24=bOH=}-4-
C npyroii CTOpOHBI, 2 5

2
3agaua 5: [Inomwaau cedeHus mapa IIOCKOCThIO paBHa 1611 M” , a miomaab napaiesbHOro emMy
CEYEHUsI, MPOXOIALIECT0 Yyepe3 IEeHTp 1mapa, paBHa 2511 M . Haiitu pacCTOSHUE MEXKIY TIOCKOCTAMH

CEUEHUH.

ml =16n=>r" =16, r=4n,
W =25t=> R =25, R=5nm.

h=JR —r =J25-16 =3 (m)

OtBer: 3 M
®opMma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/IaHHUE.

Kpurepun oneHku:

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

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

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJIYUUTh NMPABWIBHBIE PE3YIbTaThl U BHIBOJIBI; B X0JI€
MpOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrorpaHHMKM M KpyIJble Teja
IIpakTnueckoe 3ansaTue Ne 53, 54
Pemienne 3a1a4 Ha BbIluKc/IeHHe 00bEMOB U MOBEPXHOCTEH KPYIJIBIX TeJs

Heab padorbi: DopMHUpOBaTh HABBIKK PEIICHUS 33/1a4 HA BBHIUMCICHHE IMOBEPXHOCTEH U 00HEMOB
TeJ BpalleHHUs.
IIpakTuyeckas padora popmupyer:

I1P610. ymeHue omepupoBaTh MOHATHUSAMH: MHOTOIPDAaHHHMK, CEYE€HHE MHOTIOIpaHHHKa, KYO,

napajiesienune]1, pu3Ma, nupamuza, Gurypa u noBepXHOCTh BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,

ceyeHHss (UTYyphl BpalleHMs, IJIOCKOCTh, Kacaromascs cQepbl, LHUIMHIAPA, KOHYCa, IUIOIAIb

MOBEPXHOCTU MHUPAMHU/JIbI, TPU3MBbI, KOHYCa, WINHAPA, IUI0Maas chepbl, 00beM Kyba, IpsIMOYroJIbHOTO

napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
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Y MIOBEPXHOCTH BPALICHUSI, UX CEYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPElICTB; YMEHHE paclo3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHHE pACIIO3HABATh IPAaBUJIbHbBIC
MHOT'OTPaHHUKH;

[TPG12. ymeHHE BBIYUCIATH TE€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, OOBEM, IUIOMIAlb
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYJIIBI U METO/IBI;

[IP614. ymenue BbIOMpaTh NOAXOASINMNA HW3YYCHHBIM METOA JUIsl PEHICHHWS 3a7add, pPaclo3HaBaTh
MareMaThuyeckue (akThl U MaTeMaTHYECKHE MOJCIM B NPHUPOAHBIX M OOIIESCTBEHHBIX SIBICHHUSIX, B
HWCKYCCTBE; YMEHHME IMPUBOJUTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKOM W MHPOBOMU
MaTeMaTU4YeCKO HAYKU;

[IPyl14. ymeHue CBOOOAHO ONEPUPOBATH MOHATHSAMH: TOYKA, NpsSMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECS, MTapaUIeIbHbIE U
CKpEIIUBAIOIINECS MPsIMbIE, MapaUIETbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad u3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepsl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAHHUK, NpHU3Ma, MUpaMuia, GUrypa u moBEpXHOCTh BpAIICHUS,
UWIMHIIP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IHINHAPA, TapaiedbHble OCH
WM OCHOBAHUIO, CEUEHHUE Iapa, TIOCKOCThb, Kacaromascs cQepsl, HUIUHIAPA, KOHYCa; YMEHUE CTPOUTH
CeUeHHEe MHOTOTPaHHHKA, H300pakaTh MHOTOTPaHHUKHU, (PUTYPHI U IOBEPXHOCTH BPAIICHHSI, X CEUCHUS,
B TOM YHCJIC C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMCHHE IPUMEHSATH CBOMCTBA T€OMETPUICCKUX (UTYD,
CaMOCTOSITENTLHO (hOPMYJIHPOBATH ONPEACIICHUS U3Yy9aeMbIX (UTYp, BBIIIBHUTaTh THIIOTE3bl O CBOMCTBAX H
MpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; YyMEHHE IPOBOJIUTH
krnaccupukanuo GUryp MO pa3TUYHBIM MpPH3HAKaM, BBHIMOIHATH HEOOXOAUMBIE JTOTIOJHUTEIbHBIC
MIOCTPOEHHS;

[TPy15. ymenue cBOOOIHO ONEPUPOBATh MOHATUSAMU: TIOMAAL GUTYPHI, 00BeM (UTYpBI, BETMUHHA yTIIa,
paccTostHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY NMPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
momanas cdeprl, IUIONIAAb TMMOBEPXHOCTH TMHPAMUJIBI, TPU3MBI, KOHYCa, IWIMHApPA, 00beM KyOa,
MPSIMOYTOJIBHOTO TIapaJljIeNIeUIe a, MUPaMHUIbl, TPU3MbI, IIWJIMHAPA, KOHyCa, IIapa; yMEHHE HAaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

[TPy16. ymeHnue cBoOOOIHO ONEPUPOBATH MOHATUSMU: JIBIXKCHHE, MapaUIeIbHBINA MEPEHOC, CAMMETPHS Ha
IJIOCKOCTH U B TMPOCTPAHCTBE, MOBOPOT, MpeolOpa3oBaHHe MOA0OUs, TOA00HBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC U MOJA00HBIE (PUTYPHI, B TOM YHCIIE B MIPUPOJIE, HCKYCCTBE, APXUTEKTYPE; YMEHHE
HCIOJIb30BaTh T€OMETPUUYECKHWE OTHOIICHUS, HAXOIUTh TE€OMETPUYECKHE BEIWYHMHBI (JIJIMHA, YTOI,
I0IIa/1b, 00BEM) MPH PEIICHUH 33]1a4 U3 IPYTHX YYEOHBIX MPEAMETOB U U3 pealbHOU KU3HU;

[IPy18. yMeHne mMoaenupoBaTh pealibHbIC CUTYallMH Ha S3BIKE MAaTEMAaTHKH; COCTABJISITh BBIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA M HUX CHCTEMBI IO YCJIOBHMIO 3aJ[a4M, WCCIIENIOBATHh MOCTPOSHHBIE MOJEIH C
WCIIONIb30BAaHUEM  ammapara aiareOphl, HHTEPIPETUPOBATh TOJYUYCHHBIA  PE3yNbTaT; CTPOUTH
MaTeMaTUYeCKUEe MOJIEIN C TTIOMOIIBI0O TEOMETPUUYECKUX TMOHATUN M BETUYHMH, PEIIaTh CBI3aHHBIC C HUMHU
MPaKTUYECKUE 3a7aud; COCTABJISTh BEPOATHOCTHYIO MOJEIb W HMHTEPHPETUPOBATH MOJYUYECHHBIN
pe3yibTaT; pelaTh NPUKIAAHBIE 3aJauyd CpPeICTBAMM MAaTeMaTHYeCKOTo aHaiu3a, B TOM YHCIe
COILIMATIbHO-9)KOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

[1Py19. ymeHue BbIOMpATh MOAXOIAIINN METOJ M pElIeHUs 3aJayd; MOHMMAaHHE 3HAYUMOCTH
MaTeMaTUKU B M3YYCHHH MPUPOJHBIX U OOIIECTBEHHBIX IMPOIIECCOB U SBIICHUM, YMEHHE PACIIO3HABATh
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IIPOSIBJICHUE 3AaKOHOB MATEMAaTUKH B HCKYCCTBE, YMCHHME IIPHUBOIUTH IPHUMEPHl MAaTEMaTUYECKUX
OTKPBITHUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

BoinosineHune padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOupare crmocoObl pemeHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHaJIM3a M HMHTEPIPETAluH HH()OpMAIUN H
MH(OPMAIMOHHbBIE TEXHOJIOTHH JUIS BBIIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOM 1S TEIbHOCTH

OK 06 IlposiBiaTh TpaaaHCKO-NATPUOTUYECKYIO MO3ULIMIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIEUENIOBEUYECKUX IIEHHOCTEH, B TOM 4YHUCJIE C Y4YETOM T'apMOHHU3ALUU
MEKHAI[MOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIECHUH, MPUMEHSATh CTaHIAPThl AHTHKOPPYILMOHHOTO
[IOBEJCHUS

OK 07 CopnelicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIEH Cpebl, pecypcocOepekeHUI0, MPUMEHSTh 3HAHUS 00
M3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO IMPOU3BOACTBA, HPPEKTHUBHO JEHCTBOBAaTH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOM KyJIbTYPbI Ui COXPAHEHUS U YKPENJEHHs 370pPOBbs B
nporecce Mpo(ecCHOHATBHONW NEATENPHOCTH M TOJJICPKaHUsT HEoOXOAUMOTO YPOBHS (hHU3HUYECKOMH
[OJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Npo(eCCHOHATBHOW JOKYMEHTAllMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

[IK 5.1 IlnmanupoBath AESTEIBHOCTH IMOAPA3ACICHUS MO TEXHUYECKOMY OOCITY)KHBAaHUIO U PEMOHTY
CHCTEM, Y3JI0B U JBUTaTeJIel aBTOMOOMJIS.

MaTtepuajbHOe o0ecneyeHue:
WuauBuyanbHbIC 3aJaHNs, CIIPABOYHBIE MATEPUAITbI, KOHCTICKTBI JICKITHIA.

3aganue:

1. Heo0xoaumo mo 4epresky HM3roTOBHTH KOHYc. Jlyig pacyera HEoOXOJUMOro maTepuana Ha
M3TOTOBJIEHHE HAWIUTE MOJHYIO IMOBEPXHOCTh KOHYCa, €CJIii 00pa3yolias HakKJIOHEHa K IUIOCKOCTH
OCHOBaHMS TIOJT YTIIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUS 8 CM.

2. Heo0xoguMo mo 4epTe:ky H3roToBHThH Iiap, o0béM koroporo 12511 M. Hnsa pacyera
Heo0X0IMMOro MaTepHasa HaiieTe miomaab cepsl.

3. HOJ'IyuPIJ'IPIHI[pH‘ICCKPIfI CBOJ IToJABajia UMECCT 6M JJIMHBI 1 5,8 M B JUAMETpPEC. Onpe,uenI/ITe
mIomaab TTOJIHOM IMMOBEPXHOCTH IMOABAJIA.

4. MoTtok MeaHO# mTpoBoioku JmuHOHM 150 M umeet maccy 604 r. Haliaure quamerp mpoBOJIOKH,
ecmn P =8900 /8.

5. Kyua mebns umeet ¢popmy KoHyca, 00pasyroiias KOTOpOro paBHa 5 M, a panyc OCHOBaHUS 4 M.
CKOIBKO peHCOB JIOJKEH COBEPIIUTH 3-TOHHBIN IPY30BHK, YTOOHI epeBe3TH Kyuy meoHs? [lnoTHoCT
1e6ns 2200 kr/v°.

6. BHemnuii tuamerp mosoro 4yryHsoro mapa 20 cM, a BHyTpeHHH — 16 cm. [1noTHOCTB uyryHa
7300 kr/m°. Haiizure Maccy mapa (BblYucianuTe ¢ TouHocTho 10 0,01 kr).
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7. Tpu MeTaymmuyeckux 1mapa ¢ paguycamu 10, 8 u 6 cM neperuiaBieHsl B oauH map. Haiiaure
paauyc 3Toro mapa (yrap He yYUTHIBAeTCs).

uauuap

[Tnomans 60KOBOI MOBEPXHOCTH: Spor = 27RN;

[Lnomaae MoaIHON MOBEPXHOCTH:
S, om =Ss.+2S,,, =27RN+27R;

noJin

S =2aR(h+R)

NnoJH

O6beM mumHapa: vV = R*h.

Ceuenue yununopa — purypa rnoxy4eHHas B epeceuyeHuH HUINHAPA IIOCKOCThIO.

Ceuenue, npoxoJsinee Yepe3 OCh IIINHAPA, HA3bIBACTCS 0Ce8biM CeueHueM N TIPEICTaBIAET COO0H
MPSIMOYTOJIbHUK.

Ecmn CCKylIasd MIOCKOCTD MEPIICHANKYJIApHA K OCH HWJIMHAPA, TO CCUHCHUC ABJIICTCA KPYIOM.

IInomaas 60KOBOIi MOBEPXHOCTH KOHYCA paBHA MPOU3BEIECHUIO MOJOBUHBI JIJTHHBI OKPYXHOCTU
OCHOBaHMS Ha 00Pa3yIOIIYIO.

S, =l

Ilnomanpr MOJHONM MOBEPXHOCTH KOHYyCa paBHA CyMME IUIOIIATd OOKOBOH MOBEPXHOCTH U
IJIOIIAId OCHOBAHUSI.

S =7r(1+7)

IInomanb 60KOBOIl MOBEPXHOCTH YCEYEHHOI0 KOHYCA PaBHA IIPOU3BENCHUIO MMOITYCYMMbI JJIMH

OCHOBaHUI Ha 00pa3yIoNIyIo.
O01b€éM KOHYcCa paBEH OJHOUM TPETH MPOU3BEICHUS TIJIOMIAH OCHOBAHMS HA BBICOTY.

V :%SOCH.h:%ﬂrZh

" = 47R?
Iiiomans noBepxHocTH cdepsl paBHA yIETBEPEHHOH IUIOIMAAN OONBIIOTO Kpyra: — P .
4
Vwapa = 7ZR3
3

Oo0bem mapa:

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xox padoTsI:
3agaua 1: HeoOxonmMo mo 4epresky HM3rOTOBUTH KOHYC, IUIOIIAJb OOKOBOI IOBEPXHOCTH

2 o
KoToporo paBHa 60 1M°, a paguyc OCHOBaHHUS paBeH 6 M. J[Isi M3TOTOBJIEHUSI KOHyca HEOOXOIUMO HAWTH
paccTosiHKE OT IIEHTPa OCHOBAHMS 710 00pa3yromiei KOHyca.
Pemenne:

Se.x =arf =60n = yl =60

r=6=1=2_10.
B &
SO =AS* — 40* = 10> -6* =8

-1 40.05=L.6.8=24
2 2
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) Sy0 = =OH . AS = SOH = 24=5 OH = 2

C 1pyroi CTOpOHBI, 2 5

3agaua 2: Heo0xoaumo mo 4epre:Xy M3roTOBHTH KOHYC. PaccTosiHHE OT LIEHTpa OCHOBAHHUS

KOHYyCa 10 CepeIuHbI 00pasylomiell paBHO 4 CM, a yroj HakjiIoHa oOpa3yromied KOHyca K IUIOCKOCTH
ocHoBauwust paen 60°. Jlyisi H3rOTOBIICHHS KOHYCA HAii/IUTE ILIOM[Ah OCEBOTO CCUCHHS KOHYCA.

h

sm=-§--4S-AB-3h60°=%-8-8-—?=16ﬁ(cu')

Orper; 1643 o’

3agaua 3: [Inomanes chepsr paBHa 100 M°. PaccrosiHue ot HeHTpa cepbl 10 CeKyIe MIOCKOCTH
paBHo 4 M. Haiinure pannyc ceueHus.

Pemenmne:

Se =4xR’=lOOn=>R'=25:aR=S

AD =VBD' - ABY = 5§ _ 3,9y
Orser: 3,
3agaua 4. OceBoe cedyeHHWe LUIUHApPA — KBajpar, Iwiomaab koroporo Q. Haiimurte miomans
OCHOBAHUA III/IJ'II/IHllpa.
Pemtenue:
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CTOpOHa KBajgpaTa paBHa,/(Q. Ona paBHa JHaMCTPy OCHOBAHUA. HO3TOMy miomaiab OCHOBaHUA

JQ)

2 4

paBHa

OTBeT: Soch.mn. = ?

dopma npeacraBiaeHusi pe3yJabTaTa: BHIIIOJIHCHHOE 3a/IaHHE.

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHUS.

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

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM PadoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO IMO3BOJISICT IMOJTYYHTh IMPABUIIBHBIC PE3YJIbTAThI U BEIBOJIBI; B XOC
MPOBeICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTyeckoe 3ansaTue Ne 55

Hcnoab3oBanne KOMOMHALMIT MHOTOTPAHHUKOB M TeJ1 BPallleHUs1 B IPAKTHKO-
OPHEHTHPOBOYHBIX 3aa4ax

Heap padorbi: ®opMUpOBaTH HABBIKM PELIEHUS 33/7a4 Ha KOMOMHAIIMM MHOTOTPAaHHHMKOB U Tell
BpalllCHUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
I[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHUKA, KYO,

napajuieJienune;], mpu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpallleHUs, IIWIHHIP, KOHYC, map, chepa,
ceyeHUs (UTYpPHl BpaIllEHUs, IJIOCKOCTh, Kacaromascs cdepbl, MWIMHIpPA, KOHYCa, IUIOMIAIh
MOBEPXHOCTH MUPAMHUJIBI, TPU3MBI, KOHYCA, [UIUHAPA, TUIOMAIs cPepbl, 00beM KyOa, MPsSMOYTOIHHOTO
napajuieNienumnea, MupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, IIapa; YMEeHHe N300pakaTb MHOTOTPaHHUKU
Y MIOBEPXHOCTH BPALLIEHHUS, UX CEYEHUS OT PYKH, C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHE pPACIlO3HAaBATh CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHME pPaCIO3HABATh IIPABUJIbHbIC
MHOTOTPAHHUKWU;

[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ, IUJIOMAah, O00BEeM, IIJIOMIAIh
MMOBEPXHOCTHU ), UCTIOJIb3YsI H3YUYCHHBIE (DOPMYJIIBI 1 METO/IBI;
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[IP614. ymenue BwpIOMpaTh TOAXOMSIIMNA W3YYCHHBIM METOJ JUIsl PEIICHHS 3a7a4d, pacrlo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHUSX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEeMaTU4YeCKOU HAYKH;

[1Py14. ymenue cBOOOAHO OINEPUPOBATH MOHATHAMHU: TOYKA, MpPsMast, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IEPECEKaoIUecs, apajlleIbHbIe U
CKPEILMBAIOIINECS TPSAMBIEC, MApaUIEIbHOCTh M INEPHEHIUKYIIPHOCTh MPSAMBIX M INIOCKOCTEH, yroil
MEXIY MpSIMBIMU, YTOJ MEKIAYy MNPAMOM M IIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMM; YMEHHE
UCIOJIb30BaTh IPU PEILICHUH 33a/1a4 U3ydeHHbIe (AaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATb
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUPOBATh MOHATHSAMU: MHOTOTPAaHHHK, CEYCHHE
MHOTOT'paHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, NMPU3Ma, MUpaMuaa, GUrypa ¥ MOBEPXHOCTh BpAIICHUS,
WIMHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUSHHSI KOHYCA U LIWIMHPA, TapajUIeIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IUNIOCKOCTb, Kacarolasics cepbl, MIWINHIPA, KOHYCa; YMEHUE CTPOUTD
CeyeHHe MHOTOIpaHHUKA, U300pa)kaTh MHOTOIPAaHHUKH, (PUTYphI M TOBEPXHOCTH BpAILEHUS, UX CEUEHMUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSATh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENIbHO (POPMYJIMPOBATh ONpPENEICHUs N3ydaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
IPU3HAKAX TEeOMETpUYEcKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM TPH3HAKAM, BBIMOIHATE HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATHAMU: TUIOIMIAAbL PUTYPHI, 00beM (PUTYpPBI, BETUYKHA YyIIIa,
pacCTosiHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE MEKJY IPSAMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSAMH,
wiomaab cpepsl, IUIOMAJAL MOBEPXHOCTH NIHMpaMHJIbl, MPU3MbI, KOHyca, IMJIMHApa, 0o0BbeM KyoOa,
IPSIMOYTOJIBHOTO NapaJljiesienuIeaa, MUpaMuabl, IpU3Mbl, IWIKHIPA, KOHYyca, 1apa; YMEHUE HaXOAWUTh
OTHOIIIEHHE 00BEMOB MO00HBIX QUTYP;

[TPy16. ymeHnue cBOOOHO ONEpUPOBATH NOHATUSAMMU: JIBUKEHUE, MTapajuIeIbHbIN epeHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHUe MNOA00Ms, MOJ00HBIE (DUTYPBI; yMEHUe
pacrno3HaBaTh paBHbIE U M10J00HBIE (QUTYPBI, B TOM YHCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS, HAXOIUTh TE€OMETPUYECKHE BEIWYMHBI (JJIMHA, YTOJl,
iouaab, 00beM) MpH PELICHUH 3314 U3 IPYTUX YYEOHBIX MPEIMETOB U U3 PEAJIbHOM KU3HU;

[1Py18. ymeHue MoAenupoBaTh pealibHble CUTYallud Ha SI3bIKE MATEMaTUKU; COCTABJIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 3a/a4yd, HUCCIIENOBAaTh IOCTPOCHHBIE MOJEIHU C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HWHTEPIPETHPOBATH TMOJIYYEHHBIH  pe3ynbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEINU € MIOMOIBIO T€OMETPUYECKUX MOHATUI U BEJIUYMH, PEIIATh CBS3aHHBIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MAaTeMaTHYECKOIO0 aHajau3a, B TOM YHUCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapaKkTepa;

[1Py19. ymeHue BbIOMpaTh MOAXOIALIMN METOJ M pelIeHus 3aJayd; MOHMMAaHHE 3HAuYMMOCTU
MaTEeMaTHK{ B W3YYEHHHM MPHUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
IIPOSIBJIECHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHME IPUBOAMTH IPUMEPHl MAaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM
OK 02 Hcnomb3oBaTh COBpPEMEHHBIE CPEACTBA IOMCKA, aHAIM3a W HWHTEPIpETanud HHOOPMALUH U

I/IH(bOpMaI_[I/IOHHLIC TCXHOJIOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(l)eCCHOHaJIBHOI;'I JACATCIIbHOCTHU

OK 06 IIposBasTh IpaaaHCKO-MATPUOTHUECKYIO MMO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAMIMOHHBIX OOIIEUENIOBEUYECKUX IICHHOCTEH, B TOM YHCJIE C y4YETOM TapMOHHU3AIUH
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOIICHUH, MPUMEHSATh CTaHAAPThl AHTHUKOPPYNIIHMOHHOTO
IIOBE/ICHUS

OK 07 CopelicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpelbl, peCcypcocOepeKeHnI0, MPUMEHSATh 3HAHHUS 00
W3MEHCHMM KJMMara, MPHHLOUIB OEpeXIMBOrO TMPOU3BOACTBA, J(PQPEKTHBHO JEHCTBOBAaTH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh cpeacTBa (pU3MUECKOW KYJIBTYPHI JUIS COXPAHEHUS M YKPEIUICHHS 370pPOBbs B
npouecce MpodeccHoHaNbHON JEesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIMMOro YpoBHS (pu3MUecKon
[IO/IFOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHONW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
S3bIKaXx.

[IK 5.1 IlnanupoBarh JESTENBHOCTh MOJPA3ACICHHS MO TEXHHUYECKOMY OOCITYKHBAHHUIO M PEMOHTY
CHCTEM, y3JIOB U JIBUTaTeIed aBTOMOOMIISL.

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

3ananue:

1. I[JI?I H3TOTOBJICHUSA ACTAJIU IO YCPTCIKY, B KOTOPOM B HWJIMHAP HAKJIIOHHO BIIMCAH KBaApaT Tak,
YTO BCE €r0 BEPIIMHBI JIeXKAT HA OKPYKHOCTSIX OCHOBaHHS HEOOXOIUMO HAlTH CTOPOHY KBajJpara, eciiu
BBICOTA IMJIMH]IPA paBHA 2CM, a PaINyC OCHOBAHUS PaBEH 7CM.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBITIONTHUTE YepTexX
2)3amnucarh KpaTKo YCIOBUE 3aa4l

Xoa paGoTsI:
3amava. [lyis M3roTOBIEHMS JAETalM MO YepTeXy, B KOTOPOM B IIMJIMHIAP BIMCaHA MNpaBUIIbHAs
IIECTUYTOJIbHAS TPU3Ma HEOOXOJMMO HAalTH OTHOLIEHHS 00beMa MPU3MbI K 00beMy LIMIIUHAPA.

Pemenne:

Vnpus.u S x h B S

Vi - R?xh  R?
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OtBeT: yur =
dopma npeacTaBiaeHus pe3yJabTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOJII0ICHUEM
HEO0OXOIMMOM TIOCIICAOBATEIIPHOCTH JICHCTBUI; B OTBETE MPABUIHLHO M AKKypaTHO BBIIIOJIHCHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS 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 MIPABUIIbHBIE PE3YNIbTAThl U BHIBOJBI; B X0OJI€
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOH YacTH paObOThI HE TIO3BOJISCT ClIEIaTh MPABUIHHBIX BHIBOIOB.

Paznen S Teopusi BeposiTHOCTEH M MaTEMATHYECKAS CTATUCTHKA

Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTHyeckoe 3anaTHe Ne 56
Pemienne koMOMHATOPHBIX 32/1a4. Pa3melenus, coueTaHus M NepecTAHOBKHU

Henp padorer: CucteMaTU3MpoOBaTh 3HaHUS ydauuxcs 1o teme. @opMupoBaTh HaBBIKH IOJCYETA
yuciia KoMOnHanui 0e3 NOBTOPEHMSI, UCIIOJIb3Ysl COOTBETCTBYIOIIME (POPMYIIBI, OTIIMYATh JPYT OT Apyra
BUJIbI KOMOMHALIMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG8 ymeHue omepupoBaTh MOHATUSIMH: CIy4YailHBIA OMBIT U CIIy4ailHOE COOBITHE, BEPOSITHOCTh
CIly4yallHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTH C HCHOJIb30BAHUEM TIpaUUEcCKHX METOOB;
MPUMEHSTH (DOPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOpHBIE (GaKThl U POPMYIIBI pU
pelIeHUH 3a/1a4; OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMHU; yYMEHHE NPUBOIUTH IMPHUMEPHI MPOSABIECHUS 3aKOHA OOJIBIIMX YHCET B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[1Py4 ymenue cBOOOAHO omepupoBaTh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYETAHUM,
YHCII0 NePEeCTaHOBOK; OMHOM HbIoTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYXKACHUS IS
penieHus 3a1ay;

[IPy18. ymenme MojenupoBaTh peajbHBIE CHUTyallMH Ha SI3bIKE MaT€MaTHKH; COCTaBISTh BBIPAKEHUS,
YpaBHEHUSA, HEPABCHCTBA MW HUX CHUCTEMbI II0 YCIOBHUIO 3aaa4dd, HUCCICAOBATH IIOCTPOCHHBIE MOJACIN C
HCIIOJIb30BAHUEM allraparta aJ'Il"e6pBI, HUHTCPIPETUPOBATH HOJ'Iy‘lGHHBIfI pe3yibTar, CTPOUTH MATCMATHUYCCKUC
MOACIU C MMOMOHLIBI0 T'€COMETPHUCCKUX MOHATUH U BCJIMYMH, pC€IIaTb CBA3AHHBLIC C HUMU IPAKTUYCCKHUEC 3a1adu;
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COCTaBJIATh BEPOSITHOCTHYIO MOJIEIbh M MHTEPIPETHUPOBATH IMOITYYCHHBIM pe3yNbTaT; pelaTh MPUKIaTHbIe 3a]aqu
CpeICTBaMH MaTEeMAaTHYECKOTO aHAIN3a, B TOM YHCIIE COITMAIbHO-I)KOHOMUYECKOTO M (PH3NIECKOTO XapaKTepa;

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupath cnocoObl pemieHus 3aaad MpopecCHOHATBHON NESTEIbHOCTH NPUMEHHTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 04 DddexTnBHO B3aUMOICHCTBOBATh U pabOTATh B KOJUICKTHBE U KOMAaH/IE

[1K 5.1 IlnanupoBarh AEATEIBHOCTh MOAPA3JAEICHHS 110 TEXHUYECKOMY OOCIYKMBAaHHIO U PEMOHTY
CHCTEM, Y3JIOB U IBUTATEJICH aBTOMOOHIIS.

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

3aganme:

1. Harumk ocHamieH 10 mamukatopamu, CKOJIBKO BapHaHTOB OJHOBPEMEHHOIO 3aropaHus Tpex
UHMKATOPOB.

2. W3 Opuraner pabounx 12 denoBek, HEOOXOIMMO BHIOpATh 3 YenmoBeKa Ui pabOTHI Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMYHBIX CIOCOOOB TaKOro BBIOOpA.

3. B uexe umeercs 8 cTaHKOB i pa3nuyHoi 00paboTku aeraneid. CKOIbKO CIOCOO0B MMEETCs
JUIS pacCTaHOBKU pabo4MX Ha CTaHKU B Pa3HOM MoOpsiike?

ITopsinok BbINOJIHEHUs padOThI

1. Omnpenenute BUA BIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY JUIsl BBIYUCICHUS BO3MOXKHBIX KOMOUHAIIMH.
3. IIpouwsBeauTe BHIYUCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIA.

Xoa paGoTsI:

1.MlHaukaTopbl Ha MyJbTE 3arOPArOTCs MOCIEA0BATEIbHBIM HA0OPOM UYETHIPEX Pa3HBIX JIAMIOYEK,
MPOHYMEpPOBaHHBIMHU IUGpamMu. TpeOyeTcss ompenenuTh YUCIO BO3MOXKHBIX BApHUAHTOB 3aropaHus
JIAMIIOYEK.

Pemenue.

BosmoxubIx 1udp (Hymeparus jgammodek) Bcero aecsth(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpanHas
KOMOWHAIMSI OTIUYAETCS OT JAPYyrod KoMOWHanuu XOTs Obl omHout mmdpon(1,4,5,7 #2,4,5,7),1m160
nopsakoM Habopa oaunHakoBbix 1udp(1,4,5,7#4,5,7,1),moaToMy 1711 moACY€TAa YKMCIAa BO3MOXKHBIX
KOMOWHAIMK UCTIONB3yeM (HOpPMYITy Unciia pa3MenieHuH.

dopMyna pasMEILICHUN UMEET BUI Al = " _ B Haurem ciayvyae n =< ,m =10,

-l
. 4 _ _ip! _apl ipe@ve5d43-20_ Lq.o. —
IIponsBonm pacuér Al = ¢~ == =109 8 7 = 5040

2.CKOJIBKO CYyIIeCTBYET crioco00B BbIOOpA TPEX pabouuX U3 AECATH JUIS IPOBEACHUS paboT?
Pemenne.
B nanHOM ciydae mpu BBIOOpE IS HAC BaXKEH TOJIBKO COCTaB IO TP YEJIOBEKA, MOPSAIAOK BHIOOpa
pOJIM HE UTPAeT, OATOMY B OTJIHMYHE OT MEPBOTO MPHMEpa YUCIO CIOCOO0B TMocUuTaeM mo (Gopmyme
COYETAHMM.

o !
dopMyna codeTaHui UMeeT BUAOCT = —-

——— B namewm cirygae n=10, m=3.
tnlin -yl
10! ip!_rlag il
== =120.
Aip-nl 1 3717
3.CKOBKO pa3IMyYHBIX YETHIPEX3HAYHBIX YHMCENT MOXHO cocTaBUTh M3 mu¢pl,2,3.4 9 mudpsr He
MOBTOPSIIOTCS)?

Pemenue.

[IponsBoauM pacuér: i, =
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[To ycrmoBHIO aHO MHOMKECTBO M3 YETHIPEX 3JEMEHTOB, KOTOpbIE TpeOyeTcs pacroyiOKUTh B
OIpeIeIEHHOM HOpsiiKe. 3HAUUT, TpeOyeTcsl HAUTH KOJIMYECTBO IEPECTAaHOBOK UX YETHIPEX HIEMEHTOB.

dopmyiia IepecTaHOBOK U3 IT —3JIEMEHTOB UMeeT BUA:A, = #n! B Hamem cioyyae n =4.

[TpousBeném pacuér: Ay, =4!=4-3 -2 -1=24.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOIMMOM IOCIeI0BATEILHOCTH JICHCTBHI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM pPabOTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJTHEHHOHN YaCTH TAKOB, YTO IMO3BOJISIET IMOJIYYHUTh NTPABUWIIBHBIC PE3YJIbTATHI M BBIBOJBI; B X0OJI€
MIPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPHUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU
[MpakTnyeckoe 3ansiTue Ne 57

Kuaccnueckoe onpenesnenne BepOSTHOCTH, CBOICTBA BEPOSITHOCTEl, TeopeMa 0 cymMMme
BeposiTHOCTell. BeposiTHOCTH B 3a1aUax TeXHOJIOTH4ecKOro npoguis

Ilem, paﬁoTbI: CI/ICTeMaTI/I3I/IpOBaTB SHAHUA yHalluxcs 110 TEME. q)OpMI/IpOBaTB HaBBIKM BbBIYMCICHUSA
BEPOATHOCTU CO6LITPII>1, HCIOJIb3YA KJIACCUYCCKOC OIPECACIICHUC BEPOATHOCTHU

IIpakTnyeckas padora ¢popmupyer:

[IP67 ymeHue omepupoBaTh MOHATHUAMHU: CpeAHee apupMeTHdyeckoe, MeauaHa, HauOoJjbllee U
HalMEHblIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHe
U3BJIEKAaTh, MHTEPIPETUPOBATh HH(OPMALINIO, TIPEACTABICHHYIO B Ta0IMIIAX, HA JUarpammax, rpaduxax,
OTpaXKaloIlyl0 CBOMCTBA pealbHBIX MPOLECCOB U SBJICHH; MPEACTaBIATh MH(POPMALUIO C TOMOIIbIO
TabJIMIl ¥ AUarpaMMm; UCCIIE0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpauyecKux
METOZOB U DJIEKTPOHHBIX CPEIICTB

[1PG8 ymeHue omepupoBaTh MOHSITUSIMM: CIy4YallHBIA OMBIT U CIIy4alHOE COOBITHE, BEPOSITHOCTh
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTH C MHCIOJIB30BAHHEM TIpaUuecKUX METOJIOB;
MPUMEHSTH (DOPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOpPHBIE (GaKThl U POPMYIIBI IpU
pelieHUH 3a/1a4y; OLIEHUBATh BEPOSATHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEJIMYMHAMHU; yMEHHE NPUBOJUTH IMPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

[IPyl2 ymenue omneprupoBaTh MOHATHAMH: HPSIMOYIOJbHAs CHCTEMa KOOPAHMHAT, KOOPIAMHATHI
TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpA, CKAISIPHOE IIPOU3BEIACHUE, YrOJI MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEIEHUE BEKTOpa Ha YMCJIO; HAXOAUTH C MOMOIIBI0 U3YUYEHHBIX (OPMYT KOOPJIMHATHI
CEPEIMHBI OTPE3KA, PACCTOSHUE MEKY IBYMs TOUKAMH,

[IPyl3 yMeHHMe HaxXOAWTh BEPOATHOCTH COOBITUH C HCIOJIB30BAaHUEM TpaUUIECKUX METOJIOB;
OPUMEHATH Ul PelIeHus 3a1a4 (opMyIbl CIIOKEHUS U YMHOXKEHHUSI BeposTHOCTEH, (hopMyiy MOITHOMH
BeposTHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYJIBI; OIEHUBATH BEPOATHOCTH
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peanbHBIX COOBITUH; yMEHHE ONEepUpOBaTh MOHATHAMHU: CIIydaiiHas BeJIMYMHA, paclpeieieHue
BEPOATHOCTEHM, MAaTEeMaTU4YECKOE OKHIAHUE, IUCHEPCHA M CTAHJAPTHOE OTKJIOHEHHE CIy4alHOU
BEIMYMHBI, (DYHKIMHM pacrpenesieHus] U IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeNbHOIO0 M HOPMAJIBHOTO
pacnpeelIieHui; YMEHHUE HCII0JIb30BATh CBOMCTBA WM3YyYEHHBIX PACHpPEICIICHUN I PEIICHUs 3a1ad;
3HaKOMCTBO C TOHSTHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBAaHMIA; yMEHUE
IIPUBOANUTH IIPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIIMX YUCEIl B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSAX;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBJISATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 3a/layM, UCCIIEJOBATH IIOCTPOCHHBIE
MOJICJI C KCIOJB30BAaHUEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTEMaTHYECKHE MOJEIIHU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSA3aHHBIC C HUMU
[IPAKTUYECKHE 3aJa4l; COCTaBJISATb BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsbTaT; pemarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHajln3a, B TOM YHUCIIE
COIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco6sl penieHus 3afad npodeccuoHaIbHON 1eATeTbHOCTH MPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peav30BbIBaTH COOCTBEHHOE MpodeccHoHalbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIIBHOCTh B TIPOQECcCHOHANBHON cdepe, HCHONB30BaTh 3HAHHUS 10
(bMHAHCOBOW T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIHIX

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IC

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH Cpedbl, pecypcocOepekeHuI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUIBI OSpeXIMBOTO MPOMU3BOACTBA, d()()EKTUBHO IEHCTBOBATH B
YpE3BbIYANHBIX CUTYALUSAX

OK 09 ITonp3oBatbest MpoheCcCHOHATFHON JOKYMEHTAIMEeH Ha TOCYyJapCTBEHHOM M MHOCTPAaHHOM
SI3bIKaX.

[1K 5.1 [InanupoBarh AEATEIBLHOCTD MOAPA3JIEICHUS IO TEXHUYECKOMY OOCITYKUBAaHUIO U PEMOHTY
CHCTEM, Y3JIOB M IBUTATEJIeH aBTOMOOMIIS.

3aganue:
1. Jlatumk 3aduxcupoBas cieayromue 3Ha4eHHs Temneparypsl (1j - Temreparypa, Ni— KOJIUYECTBO
U3MEpEHUN)
t; 22 21 20 25 18
n, ) 7 8 7 8

HaiiauTe BEpPOSTHOCTB TOTO, YTO TEMIIEPATYPA HE NMPEBBILAET 3HaueHue 22°. B oTBeTE NeCATHUHYIO
JpoOb 3amuIInTe Yyepe3 3arsTyio.

2. s mpoBepKH TOYHOCTH MPUOOPOB uX mpoHymepoBaiu ot 1 1o 10. Hayzauy BeiOpan mpubop.
KaxoBa BepOSITHOCTB TOTO, UTO 3TO OH UMEET NPOCTOI HOMEDP?

3. BeposTHOCTB TOTO, UYTO HOBBIM JaTYHK MPOCIYKUT Ooubie roaa, pasHa 0,93. BepositHOCTE TOTO,
YTO OH MPOCTYXUT OoJblile BYX JieT, paBHa 0,87. Haligute BEpOsTHOCTH TOTO, UTO OH MPOCITY>KUT
MEHBIIIE BYX JIET, HO OOJIbIIIE TO/Ia.

4. DJNEeKTPOHHBIH TPHUOOP COCTOMT W3 JIBYX TOCIEAOBATEIIbHO BKIIOYEHHBIX OJIOKOB. BeposTHOCTh

1 1 1 .
BbIXOJa U3 CTpOA 3a 1 MECAIL pa6OTBI epBOTO 0JI0Ka paBHa 5, BTOpPOTIO - Z , a oboux - 6 . Haiigute

BEPOSTHOCTH O€3aBapuiiHON pabOTHI MPUOOpa B TEUECHHE MECHIIA.
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ITopsinok BbINOJIHEHUS PadOTHI

1. Omnpenenure codbiTHE A, BEPOSITHOCTH KOTOPOTO HY>KHO BBIYHUCIIUTD.

2. Ipocuwuraiite obmiee yncio(N) BO3MOKHBIX UCXOOB.

3. IlpocunTaiite yuCio NCX0A0B(M), OIArONPUATCTBYIOLIMX HACTYIJICHUIO COOBITHS A,

v . m
4. Ucnonb3yiite GopMyiy 1isl BBIMUCIEHHS BEPOSTHOCTH ONPENENEHHOTO COObITHS. FA] = =,

Xoxa padoTbI:

1. Ha cknage 10 oauMHAKOBBIX MO pa3Mepy U BeCy JeTayieil, U3 KOTOpbIX 6 OIMHKOBAHHBIX U 4
oObIYHBIX. BeiOMpaercss omHa nerans. KakoBa BEpOSATHOCTH TOTO, YTO M3BJICUYEHHAS JCTAIb OKAXKETCS
OLIMHKOBAHHON?

Pemenne.

1. CoOniTue A-«3BneuénHnas 1eTajib OKa3alach OLHHKOBAHHOW.

. =meomo N=10
. YHCI0 M=6
m B
L PlA)=—=—=10%

N B WD

. Bce neranu, oroOpaHHbIe A MPOBEPKU KadyecTBa, MPoHyMepoBaHbl OT 1 10 30 u momerieHsl B
smmk. M3Binekaerca ogHa aertans. KakoBa BEpPOSITHOCTH TOTO, YTO YMCIO HA B3SITOM JETAIM OKAXETCA
KpaTHbIM 57

Pemenue.

1. CoObiTe A-«Ha B35TO# 1eTaau Yrciio KpaTHOE S5».

2. =memo N=30

3. umcino m=6(uucina 5,10,15,20,25,30)

4. P(A)="=—==102,

i
3. BeposTHOCTB TOTO, YTO HOBBIN AATYHK MPOCITYKUT OoibIe roaa, pasHa 0,93. BepostHOCTh TOTO, UTO
OH IPOCITYXHT O0JIblle IBYX JieT, paBHa 0,87. HalimuTe BeposSTHOCT TOTO, UYTO OH NMPOCITYKUT MEHBbIIIE
IBYX JIET, HO OOJIbIIIE roja.

Perenue:

ITpopaboTaB roj, 1aT4UK MOXKET JHOO0 CIOMaThCs Ha BTOPOil rof, 1100 6J1aronoay4yHo CIyXHUTh U TIOCIe
2 net paboThI.

[Tyctb P— BeposiTHOCTH TOTO, YTO AATYUK MPOCTYXKHMIJI OOJIBIIE FO/a;

P;— BEpOATHOCTB TOT0, YTO OH CIIOMAETCs Ha BTOPOU rox;

P,— BEpOATHOCTH TOTO, YTO OH MPOCITYKUT OOJIbIIIE ABYX JIET.

OueBugno, P = P; + P;.
Torma P, = P — P, = 0,93 - 0,87 = 0,06
®opma npeacTaBiIeHus pe3yJbTaTa: BHIIIOJHEHHOE 3aJaHNe

Kpurepum ouenku:

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

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
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00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYHTh MPABUIIBHBIC PE3YIbTATHI M BBIBOBL; B XOJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka '""Hey/10BJIETBOPHUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOIHEHA HE TMOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET ClIENaTh MPABUIILHBIX BHIBO/IOB.

Tema 5.2 Dy1eMeHTBI TEOPUH BEPOSITHOCTEH M MATEMATUYECKON CTATHCTUKH
Tema 6.1. OCHOBBI TEOPUU MHOKECTB

IMpakTnyeckoe 3ansiTue Ne 58
IIpeacraBiieHne JaHHBIX. 321241 MaTeMATHYECKON CTATUCTUKH TEXHOJOTHYECKOT0 NpoguJisi

Henp pabGorbi: CucremMaTH3UpoBaTh 3HAHUSA ydyamuxcs 1o Teme. DopMHUpPOBaTh HaBBIKU
HaxO0XKJECHUs CTATUCTUYECKUX XapPAKTEPUCTHUK B 3aa4ax

IIpakTuyeckasi padora ¢gopmupyer:

[1P67 ymeHue omepupoBaTh MOHATHUSAMH: CpeAHee apuMeTHUecKoe, MeAuaHa, HauOoJbIIee M
HalMEHblIee 3HAYeHMs, pa3Max, IUCIEPCHUs, CTaHJIApTHOE OTKJIOHEHHWE YHMCIOBOrO Habopa; ymeHue
M3BIIEKATh, HHTEPIIPETUPOBATh HHPOPMAIIUIO, IPEACTABICHHYIO B TaOMUIIAX, HA AUarpamMmax, rpadukax,
OTPaXKaloIlyl0 CBOMCTBA peajbHBIX MPOLECCOB U SBJICHHM; MPEACTaBIATh MH(YOPMALMIO C MOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIEOBATh CTATUCTHYECKUE JAHHBIC, B TOM YHCIE C MPUMEHEHHEM IpadudecKux
METOJIOB U 3JIEKTPOHHBIX CPEZICTB

[1P68 ymeHme orepupoBaTh MOHATHAMU: CIyYaiHBIN OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
Clly4yailHOro CcOOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTh C HCIOJIB30BAHUEM TIpapUuecKUX METOJIO0B;
IPUMEHATH (OPMYIIBI CIOKEHUS M YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAaKTHI 1 (POPMYITBI IIPH
pellieHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO CO CllydyailHBIMHU
BEJIMYMHAMHU; yYMEHHE NPUBOIUTH IMPHUMEPHI MPOSABIEHUS 3aKOHA OOJIIIMX YHMCET B MPUPOIHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

[IPyl2 ymeHue omepupoBaTh MOHSATUSAMHU: NPSIMOYroJIbHasg CHUCTEMa KOOpPAMHAT, KOOPAUHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpPaMH, CyMMa
BEKTOPOB, MPOU3BEJCHUE BEKTOpAa HA YUCIIO; HAXOJAUTh C MOMOUIbIO M3YUYEHHBIX (OPMYJ KOOPIMHATHI
CEpeNHBI OTPE3KA, PACCTOSHUE MEKIY ABYMsI TOUKAMU;

[IPyl13 yMeHune HaxoAWThb BEPOATHOCTH COOBITHII C HCHOJB30BaHHWEM TI'papUUYECKHUX METOJIOB;
IPUMEHATH Ul PelIeHus 3a7a4d (popMyJibl CIOXKEHUS M YMHOXKEHHUSI BeposTHOCTeH, (hopMyiy MOIHOM
BeposITHOCTH, Gopmyny bepHymnn, koMOuHaTtopHble (akThl U (OPMYIBI; OIEHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE ONepupoBaTh MOHATUAMHU: CilydaiiHas BeJIMYWHA, paclpeseleHue
BEPOATHOCTEM, MaTeMaTH4YEeCKOE OXKHMJAHUE, JUCIEepPCHs M CTaHJAapTHOE OTKJIOHEHHE ClydyaiHOU
BEIMYMHBI, (DYHKIIMHM paclpelesieHus] U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeIbHOTO M HOPMAJbHOTO
pacnpesieieHuii; YMEHHE HCI0JIb30BaTh CBOMCTBA HM3YyUEHHBIX pACHpENEeNIeHUN IJIs pelleHus 3ahad;
3HaKOMCTBO C TOHSTHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MIPUBOJIUTH PUMEPHI IPOSBICHUS 3aKOHA OOJILLIINX YKCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSIX;

[IPyl8 yMeHne wMoJenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQXEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHIO 3aJlauM, MCCIEA0BATh MOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapaTa anreOpbl, HHTEPIPETHPOBATh MOJIYUYEHHBIH pe3yabTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUYECKUX MOHATUI U BEJTUYMH, PEIlaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; peuarb NPUKIAaJHbIe 3aJaud CpPEeICTBAMH MaTeMaTH4YeCKOro aHalih3a, B TOM YHUCIe
COILIMAJIEHO-9KOHOMHUECKOTO U (PU3HMUECKOT0 XapaKTepa.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 mpodecCHoHaTbHON AeSTETPHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTH COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JICATEIIBHOCTh B IPOQEecCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(buHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAIIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IC

OK 07 CopuelicTBOBaTh COXpPAaHEHUIO OKPYXKAIOWIEH Cpebl, PECYpCOCOCPEIKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIUBOrO MPOU3BOACTBA, 3()(PEeKTUBHO AECHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 09 ITonp3oBarbest mpohecCHOHATBFHON JOKYMEHTAIMe Ha roCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

1K 5.1 [InanupoBaTh ACATENBHOCTD MOAPA3ACICHUS 110 TEXHUIECKOMY OOCITY)KUBAaHUIO U PEMOHTY
CHCTEM, y3JIOB U JIBUTaTeJIe aBTOMOOMIIS.

MatepuanbHoe ob6ecnieyenue: VHauBuayanbHbIE 3aaHMs], KOHCIIEKTHI JICKIUH.
3aganue:

1. HOCTpOI/ITL IMOJIMTOHBI 4YaCTOT U OTHOCUTCIIbHBIX YaCTOT I10 paCIpCaACICHUTIO BBI60pKI/I u3 OTO6paHHBIX
L[eTaneﬁ JJIA IIPOBCPKU KA4YCCTBA:

xi‘2‘4‘7‘8‘9‘12

2

ni | P> | 202 | p2 | P | ps | 3ps

2. IToctpoiiTe rUCTOrpaMMBbl YaCTOT M OTHOCUTEIBHBIX YaCTOT TI0 pacIpeesICHUI0 BEIOOPKU U3
OTOOpaHHBIX JIeTajlel JUIsl MPOBEPKH KauecTBa:

N | mepman, | repaa
untepBana | Xi — Xi,q ni

1 3-5 P1

2 5-7 2p;

3 7-9 3ps

4 9-11 P

5 11-13 2p;

6 13- 15 3ps

7 15— 17 P1tp2

3. I[J'IH FCHepaHLHOﬁ COBOKYITHOCTH, 3aJlaHHOH pacipeaciCHUCM:
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xi‘5‘10‘15‘20‘25‘30‘35

Ni‘ pr | 3p1| p2 | 2p2 | P2 | 2ps | 22

Haiigute renepanbHyIO CpellHIO, TeHEpaIbHYI0 TUCIIEPCHIO, TeHEPAIbHOE CTaHJAPTHOE OTKIIOHEHHE,
MOJly, METUaHy U pa3Max.

4. U3 reHepanabHOM COBOKYITHOCTH C/ieJIaHa BbIOOpPKa, 3a/1aHHasi paciipeiesiCHUEM:

xi‘2‘4‘6‘8‘10‘12 14

N P1 IOf

P2 ‘ 2p;

K

2p3 ‘ P2+P3

HaiiTi BpIOOpOUHYIO CpEHIOI0 BHIOOPOYHBIE AUCIIEPCHIO U CTaHAapTHOE OTKIOHeHue. O0parure
BHUMaHMeE: P = uucily OykB B Baiem umenu; p;= uuciy OykB B Bameil pamuminu; p3 = uucity OykB B
umeHu Barero otua.

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:

1 [IpounTaB ycinoBue MpeIoKEHHOM 331auu , 110 KOHCIIEKTY JICKIIUH HAHJIUTE COOTBETCTBYIOIINE
(bopMyIBI.

2.HpI/IMCHI/ITe J'ICKI_[I/IOHHHﬁ TeOpeTI/IquKHﬁ MaTrceprala sl pCIICHUA KaXJI0M 3a1a4u.

3 B citydae HEOOXOJUMOCTH TPEJCTaBUTh TEOMETPUUYCCKYIO HHTEPIPETALNIO YACIOBBIX X APAKTCPUCTHUK.
BBIOOPKH.

Xoza pabdorsl: 1. 3anaHo pacnpeneneHre 4acToT BEIOOPKH U3 OTOOpaHHBIX JeTallel AJis IPOBEPKU
Ka4yecTna:

CocTaBuTh pacnpeeeHne OTHOCUTENBHBIX 4aCTOT.
Omnpenenum cHavana 00beM BHIOOPKHU:

n=3+10+7 +5 =125,
o n;
Haiinem oTHOCHTENbHBIE YAaCTOTHI IO popMyIe W, = — !
n

w1:i=0,12; W, =;_2=0,40;w3=2l\,__>:0,28;w4 =2£5=0,20-

CrnengoBarenbHO,
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KonTposs: 0,12 +0,40+0,28+0,20 =1.
2.. ITo pe3ynpraram npumepa 1 MOCTPOUTD MOJTUTOHBI YaCTOT M OTHOCUTEIHHBIX YacTOT.

Pemenne. OT0Opa3suB Ha MIIOCKOCTH TOYKHU ¢ KoopauHatamu (X ,N.) W COEIMHMB UX OTPE3KAMH,
MOJIYYUM MOJIUTOH YacTOT:

N;

10 7

2 6 12 15 Xi

AHAJIOTUYHO MOCTPOUM IOJIUTOH 10 TOUKaM (X;,W,) :

Wi

0,40 2

0,28

0,20

0,12

2 6 12 15 Xi

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOHIEMY CTATUCTUYCCKOMY PACIIPECACIICHUIO:

Wurepan Cymma 9acToT
Ne unTepBana JUTUHOM BapUaHT
h=5 Nj
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=44+06+10+36+ 24+ 10+ 4 =100,

I1o u3BeCTHEIM CyMMaM 4YaCTOT BapUaHT paCCUUTACM IINIOTHOCTb YaCTOThI 10 MHTCPBAJIaM:

No [1510THOCTH Y4acTOTHI No [1;10THOCTH YacTOTHI
WHTEpBaia % WHTEpBaia %
1 0,2 ) 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um nony4eHHbI pe3ynbTar:

m
h 1

P N W OO N
T

4. Haiinute cTaTUCTUYECKHE OLIEHKH TeHEPaTbHON COBOKYITHOCTH, 3aJJAHHOM CJICTYIOIITUM
BapHAIMOHHBIM PSIOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gactora N; ‘ 8 ‘ 9 ‘10‘ 3



Pemenue. Onpenenum 00beM COBOKYITHOCTH
N =8+9+10+3=30.

Haiinem renepaibHy10 CpeIHIOK:

o  8:2+9-4+10-5+3-6

X 4
" 30

JList BBIMMCIICHHS TEHEPAIIbHON IUCTICPCHH HCIIONB3YeM QOpMYIy p - x2 _(x, J- Ompenenim cpeaHioro

KBaJApaToB:

~5  8-2249.4% +10-5% +3.6°

X2 =178"
30

Taxum obpasom, p, =178-4% =18.
['enepanbHOE CTaHIAPTHOE OTKIOHEHHME: o, = /D, =./18 =134.
OOBIYHO TIOMYYEHHBIX PE3YNIbTATOB JOCTATOYHO JJIA MPAKTUUYECKHX 3a7a4. OHAKO MOXKHO TOTYYHUTh

AOIOJIHHUTECIBHBIC XapPaAKTCPUCTUKU JIA 0oJiee TOHKOI OLCHKHU FeHepaJIBHOﬁ COBOKYITHOCTH. HpI/IBeHGM
ux:

Moga Mo : HauOoOJIbIIIas YacTOTAa

Mo =10-

Menuana Me: BapualiMOHHBIN psil AEAUTCS MIOMOJIAM B TOUKE

Me =45.
Pa3zmax Bapuanuu R: B npumepe
Xmax = 6;Xin =21
IIO3TOMY
R=6-2=4.

5. 13 reHepanbHOM COBOKYMTHOCTH M3BJIeU€Ha BHIOOPKA

Haiigute ctaTucTuueckue XapakTepUCTUKH BBIOOPKHU.
Pemenue. Onpenennum 00beM BEIOOPKH:

n=92+94+103+105+106 =500 .
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Bri6opounas cpensssi:

o o 92:1+94:24103-3+105-4+1065 _ o)
B 500

Ompenenum CpeIHIO KBaIPaToB:

37 _ 9217 +94-2° +103-3 +105-4° +106-5°

: =1145-
500

Bri6opounas nucnepcust:
2 Y V 2
Dy = X2 —(X, )] =11,45-1,82% = 814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

oy =+/814 =285,

@dopma npeacTaBJieHus pe3yJbTaTa: BBIIOIHEHHAs padoTa.

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClIM PabOTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUYUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

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

Tema 6.1. OCHOBBI TEOPHH MHOKECTB
IIpakTyeckoe 3ansaTue Ne 59
Cnoco0bl 3aganust MHOKecTB. Onepannu HajJ MHOKECTBAMH

IIe.m; paﬁoTbI: CI/ICTeMaTI/BI/IpOBaTB S3HAaHUA Yydalquxcsa TII0 TEME. q)OpMI/IpOBaTB HaBBIKHU
BBITTIOJTHCHU A onepaunﬁ Haa MHOXXECTBaMU.

IIpakTuyeckas padora popmupyer:

[IPy2 ymeHue omnepupoBaTh TMOHATUSMH: MHOXECTBO, IOJAMHOXECTBO, OIEpaluud Haj
MHOXCECTBaMHU, YMCHHUEC HCIIOJb30BAaTh TGOpGTHKO-MHO)KCCTBGHHBIfI arrmapar sl OIHuCaHus pCaJIbHBIX
MIPOLIECCOB U SIBIICHUH U MPU PEIICHUH 3a]1a4, B TOM YUCIIE U3 IPYTHX yUYEOHBIX MPEIMETOB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
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3aganme:
1.JlaHBI MHOKECTBA

A={m,n,k},
B={m,n, ki, p},
C={mnk,l}.

Brimonuuts cnepyromnue aercreus ANBUC.
2.JlaHBbI MHOKECTBA:

A=1{b,c.d,e},
B={d.e,l},
C=1b,d,e,l},
D ={c, I},
E=1{b,c}.

BeinonauTs cnenyromue AeMcTBusAC/A U B

4B, C

3. HYCTB Ha PUCYHKEC I/I306pa)KeHBI MHOXXCECTBA

KakxoMmy MHOXECTBY COOTBETCTBYET 3aIUITPUXOBaHHAsI 001acTh?

A={a;b}, B={1;3;5}

4. HaiiTi npsimoe pou3Be/IeHHEe MHOXKECTB

Ilopsinok BbINOJIHEHHS PA0OTHI

1. Ilony4nTs y ipenogaBaTens 3aiaHus UIsl CAMOCTOSATEIBHON paboTHI.
2. PemuTh 3a1aHus B TETpaau

Xoa pa6oThi:

1./laHbI MHOKECTBA!

A={m,n.k,p},
B=i{k.p.1}.
C={m.nk,p,l}
D =ik, pj.
E={m, n}.

Beinonnuts cnenyromue nericteus ANBUC.

2. Jlannt MmOXecTBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu MmaOXectBO B\A .

Pa3nocThio MHOXeECTB B U A Ha3zbiBaeTCss MHOXECTBO C, KOTOPOE COCTOWT M3 BCEX JJIEMEHTOB
MHOYXECTBa B, He MPUHAIJICKAIMX MHOKECTBY A . DJIEMEHThl & U D mpuHaiekar MHOXKECTBY B, HO He
MIPUHAIIEKAT MHOKECTBY A.
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Torma B\A ={g, k}.

A.B_ C.

3. IlycTh Ha pucyHKe U300pa>keHbl MHOXKECTBA U

/\

\ 4

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAas 00s1acTh?

C

Kaxnas Touka 3amITPUXOBAaHHON OOJIACTH TPUHAJICKHT MHOXKECTBY = , HO HE NPUHAJICHKHUT

MHOXCCTBY A , 3HA4YUT, IO OHNPEACIICHUIO PA3HOCTH JABYX MHOXCCTB 3allITPUXOBaHHAasd 001acTh €CThb

MHO3KECTBO, PaBHOE C\4 .
1. Jano wmuoxectBo A= {3, 12, 18, 10}. M3 MHOXecTBa yMNOPSIAOYEHHBIX Map J€KapTOBa

p .

IIPOU3BCACHU Ax A4 , BbI6paHO IIOAMHOXXECTBO

Iapa EMNEL ecm ypcna X MY IpH  JIEeHMH Ha 5 JJAlOT  paBHBIE  OCTATKML.

P,

quy PaBHO KOJUYCCTBO I1ap, MPUHAIJIC)KAINNUX OTHOIICHUIO

Haiinem ocTaTku OT J€IeHUS DJIIEMEHTOB MHOXKECTBA Ana S.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocraTok paBeH 2.

18=3-5+3 ocrarox pasen 3.

10=2-5+0ocrarok pasen 0.

OIMHAKOBBIE OCTATKHU IPH JEIEHUH Ha 5 1aroT yncia 3 u 18.

3HauuT, 33JAaHHOMY OTHOIIEHMIO NpuHaanexar napsl (3; 18) u (18; 3).

Ho maper (3; 3) u (18; 18) Taxke mpuHaAIekKaT OTHOIICHHUIO P , Tak kak yucna 3 u 3; 18 u 18 mpu
JENeHU Ha S5 J[awT OJMHAKOBble ocTaTku. KonudecTBo Bcex map, NpHUHAANEKAIIMX JaHHOMY
OTHOILIEHUIO, PAaBHO 4.

(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 BEIYMCIICHUS.

Ounenka ''xopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHB TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM paboTa BBINOIHEHA HE TOJTHOCTHIO, HO
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00BEM BBITTOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOYYHTh MPABUIIBHBIC PE3YIbTAThI U BBIBOJIBI;, B XOE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

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