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1 BBEJAEHUE

BaxHyro yacTh Te€OpeTH4ecKoi M NnpoeCcCHOHATBHONW MPAKTHUECKOW MOATOTOBKM OOYYaroIuXcs
COCTABIISIFOT MPAKTUYECKUE 3aHITHS.

CoctaB M cozepkaHHe MPAKTUUECKUX 3aHATUH HalpaBieHbl Ha peanusauuio denepanbHOro
rOCY/IapCTBEHHOT0 00pa30BaTEIbHOrO CTaHIapTa CPETHEr0 00LIero 0Opa3oBaHUs ¢ Y4E€TOM HOIy4aeMoil
CIELUAIbHOCTH.

Benymieidi  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sBiIseTcs  (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 IOCHeayroled ydeOHOH
JeSTeTbHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMoil yueOHOM aucuuIuinHbl «MareMaTHkay MperycMOTPEHO
MIPOBE/ICHUE MMPAKTHUECKUX 3aHATHIA.

BeinmonHenue mnpakTHyeckuX paboT oOecreyuBaeT OCTHKEHHE OOYYaroIUMHCS CIETYIOLINX
pe3yJIbTATOB:

IIP61. BnageHue MeToJaMH JOKa3aTeNbCTB, aJrOPUTMaMHM  pELICHUs 3ajJad; YyMEHHe
(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
BBIUMCIIEHUE 3HAUEHUH 1 MpeoOpa3oBaHMsl BhIPAKEHHUM CO CTENEHsAMH U jorapudmamu, npeoOpa3oBaHus
JTPpOOHO-pallMOHATIFHBIX BBEIPAKECHUI;

I1P63. ymeHue onepupoBaTh MOHATUSMHU: palMOHAJBHBIC, HPPALMOHAIbHbIE, I10KA3aTENIbHBIE,
CTETIeHHBIE, JTOTapU(PMHUECKUE, TPUTOHOMETPUUYECKHIE YPAaBHEHUS U HEPABEHCTBA, HX CHCTEMBI;

[1P64. ymeHue omnepupoBaTh HOHATHUAMM: (QYHKLUS, HeNpepblBHAs (QyHKIMs, NPOU3BOAHASI,
nepBooOpasHas, ONpeaesIeHHBI HHTErpall; yMEHUE HAaXOJUTh MPOW3BOIHBIC DJIEMEHTAPHBIX (YHKIIWH,
UCTOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIE0BATh B MPOCTEHIINX Cilydasix (pYHKIUH 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; PeniaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 3a/1a4i HAa HAHOOJBIINE W HAaUMEHBIINE 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 IpadMKy M3yYEHHBIX (YHKIWH, UCIOIH30BATh TPa(UKH MPU M3YyYCHHUH TPOLECCOB U
3aBUCUMOCTEH, MpU pelIeHUuM 3aJad M3 JIPYruxX y4eOHbIX NPEAMETOB W 33/ad U3 pealbHON KHU3HU,
BBIpaXaTh (OPMYIIaAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

I1P66. ymeHue pemiaTh TEKCTOBBIE 33Jaud Pa3HBIX THUIIOB (B TOM YHMCJI€ HA MPOLEHTHI, AOIHU 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 TOJTYYEHHOE PEIICHNE 1 OIICHUBATh MPaBIOTIO00HOCTh PE3yIbTATOB;

[TP67. ymeHue omepupoBaTh MOHATHIAMU: CpelHEe apu]MeTHueckoe, MeluaHa, HauOoibliee U
HaMMEHBIIIEe 3HAYCHHS, pa3Max, AHUCIEPCHs, CTaHJApTHOE OTKIIOHEHHWE YHCIOBOTO HabOpa, yMeHHe
U3BIIEKATh, MHTEPIIPETUPOBATh HHPOPMALIMIO, IPEJCTABICHHYIO B TaOMUIIaX, HA AUarpamMmax, 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 CPE/ICTB;

I1P68. ymeHue onepupoBaTh MOHATUAMU: CIYYalHBIH ONBIT U CIy4allHOE COOBITHE, BEPOSATHOCTh
CITy4aifHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C HCIOIB30BAHUEM TpapUUECKHX METOOB;
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IPUMEHATH (OPMYIIBI CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U (HOPMYITBI TPU
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 MOHATHIMU: TOUYKA, MPSIMasi, TUIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN
YTOJI, CKpEeIMBAKOUIMECs NPSMBIE, TapAJIJICIBHOCTD U NEPIIEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH, yToJ
MEXy IPSIMBIMH, YIOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PaCCTOSIHUE OT TOUKU
710 IJIOCKOCTH, PACCTOSHUE MEXIY NPSAMBIMH, PACCTOSHUE MEXNY INIOCKOCTAMM; YMEHHE HCIIOIb30BATh
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 noBepXHOCTb BpALleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHss (UTYphl BpAILCHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOTO
napajuleJienunes1a, NupamMuabl, IpU3Mbl, LIWINHIPA, KOHYCA, 1apa; yMEHUE N300pakaTb MHOIMOTPaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIIO3HABATh IpaBUJIbHBIE
MHOT'OTPaHHUKU;

[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€OMETPHUUECKUE BEIMYMHBI (AJIUHA, YroJ, IIIoLaab, 00beM, MIOMaab
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, IPOM3BEIEHUE BEKTOpA HA YHMCIIO; HAXOIUTh C MOMOIIBIO M3YyYEHHBIX (POPMYJ KOOPIUHATHI
CepeIHbI OTPE3Ka, PaCCTOSHUE MEKIY JBYMsSI TOUKAMU;

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

[IPyl. ymeHue onepupoBaTh MOHATHIMU: ONPEIEICHNUE, aKCUOMA, TEOPEMA, CIEACTBHUE, CBOMCTBO,
MIPU3HAK, JI0Ka3aTeIbCTBO, PAaBHOCWIbHBIE (DOPMYIHPOBKH; yMeHHE (OpMyJIHpoBaTh oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NPHUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeIbHbIE PacCyKIE€HUS NMPH PEIIeHNHU 3aj]a4, OlIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKICHUM;

[IPy2. ymeHue omnepupoBaTh MOHITUSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpalu HaJ
MHO’KECTBAMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Uil ONHCAaHUS pEeaJbHbBIX
MIPOLIECCOB U SBJIEHUH U NP PEUICHUH 3a/1a4, B TOM YUCIIE U3 IPYTUX yUYEOHBIX MPEIMETOB;

[1Py3. ymeHue onepupoBaTh NOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMHCHIBATh Tpadbl pa3IU4HBIMU CIOCOOAaMU; HCIOJB30BaTh Ipadbl MpU PELICHUH
3ajauy;

[1Py4. ymeHnue cBOOOJHO OMEpUPOBATH MOHATUSIMU: COUYETaHUE, IEPECTAHOBKA, YHUCIO COUETaHU,
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, HPPAIMOHAIbHOE YHUCIIO, MHOXKECTBAa HATypaJIbHBIX, LEJbIX, PalMOHAIBHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIONB30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOLIMIA 1eIUTeNb U



HaMMEHblIee o0Iee KpaTHOE, arOpUTM EBKIMAA NpU peleHuH 3ajad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIIMOHHBIMH CUCTEMaMH CUHMCIICHMS,;

[1Py6. ymeHue cBOOOJHO OMEPUPOBATHh MOHATHSAMHU: CTENEHb C IEJBIM IIOKa3aTelleM, KOPEHb
HaTypaJbHOM CTENEHM, CTENEHb C palMOHAJIBHBIM II0Ka3aTelieM, CTeNeHb C JAEHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JorapudM Juciia, CHHYC, KOCHHYC ¥ TAHT€HC IPOU3BOJIBHOTO YUCIIA;

[IPy7. ymeHue omnepupoBaTh MOHATUAMHU: TOXKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa yPaBHEHUN M HEPABEHCTB, PABHOCHIILHOCTh YPaBHEHUH, HEPABEHCTB
U CHCTEM, palMOHalbHbIE, WPPALUOHAIbHbIE, IIOKa3aTelbHbIE, CTENEHHbIE, JorapuMuIecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHMS, HEPABCHCTBA U CHCTEMbI; YMEHHE PEIIaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; pEIlIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPOM;
IPUMEHATh YpPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIA pEIICHUS MaTeMaTHMYeCKHX 3ajJad M 3a1ad M3
pa3nuyHbIX 001acTel HAyKU U pealbHOM KU3HH;

[1Py8. ymenue cBOOOJHO ONEpPHPOBATh MOHATHAMHU: Tpaduk ¢GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3ULMs (DyHKUMM, JuHEeHHas (QyHKUUs, KBagpaTUuHas (yHKIUsS, CTeleHHas (QYyHKIMs C LEJbIM
mokaszarejieM, TpPUTOHOMETpuYeckne  (YHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHe  (YHKIIHH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUM,; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBINTOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMNA [UIST WU3ydCHHS
IIPOLIECCOB M 3aBUCUMOCTEH MpHU PELICHUH 3aJa4 U3 APYruX y4eOHbIX MPEIMETOB U U3 PEaIbHOM JKU3HU;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIMU, OTPAHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb (DYHKLIHUH,
SKCTpeMyM (yHKIMHM, HauOoNblllee W HAWMMEHbIIEEe 3HAYCHHS (QYHKIUH Ha TPOMEXKYTKE; YMEHHE
IIPOBOJIUTH MCCIIEJOBaHUE (DYHKLMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuku yHKIMHA 1 pereHust
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; U300paxaTh Ha KOOPJUHATHOW IIOCKOCTH MHOXKECTBA
pelleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

[1Py9. ymenue CBOOOJHO OMNEPUPOBATH MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apudMeTHdecKas
porpeccusi, reoMeTpuyeckas Mporpeccusi, OecKOHEYHO yObIBarollash IeOMETpUYecKas MpOrpeccHs;
YMEHHE 33/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (pOpMyIT;

[1Py10. ymeHue omepupoBaTh MOHATUSAMH: HENPEPHIBHOCTh (DYHKIUH, aCUMMTOTHI TIpaduka
byHKIMK, TIepBas W BTOpas NPOW3BOAHAS (YHKIMH, TEOMETPUYECKHA W (PU3UIECKUH CMBICT
IIPOU3BO/IHOM, TepBOOOpa3Has, ONpENEeNeHHBbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GYHKINW; YMEHUE BBIYUCIISATH TPOU3BOIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIUH,
HaXO/JUTh ypaBHEHHE KacaTelbHOH K rpaduky (QyHKIMH;, YMEHHME HCIOJIb30BATh MPOU3BOJIHYIO JUIS
uccreoBaHust (YHKIMK, Ui HAXOXKACHUS HAWIYUIIETrO0 pEeHIeHWS B NPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a]lauax, JUls ONpe/IeleHUs] CKOPOCTH M YCKOPEHUsT; HaXOUTh
WIOMAA W OO0BEMbl (HUTyp C TOMOINBIO WMHTErpayia; MPUBOAWTH IPHUMEPHl MaTEeMaTHYECKOTO
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU ((epeHIInanbHbIX YPaBHEHUH;

[IPyll. ymenue omnepupoBaTh MHOHATHSAMHU: KOMIUIEKCHOE YHCIJIO, COIPSIKEHHBIE KOMIUIEKCHBIE
qucia, MOYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa, popMa 3alicy KOMITJIEKCHBIX YHcen (TeoMeTpruecKasi,
TPUTOHOMETpHUECKass W anreOpandeckas); yMeTh TPOM3BOIUTH apudMeTHUecKue IeHCTBHA C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOIUTH MIPUMEPHI UCTIOJIb30BAaHHS KOMIUIEKCHBIX YHCEl;

[1Pyl2. ymeHue cBOOOJHO oOmNepUpOBaTh MOHATUSIMH: CcpelHee apudmernyeckoe, MeaAHaHA,
HauOoJplllee M HauMEHbIlIee 3HAYEHUs, pa3Max, JAUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE JUI OMHMCAHUS
YHCIIOBBIX JIaHHBIX, YMEHHE HCCIICJOBaTh CTATHCTHYECKHE MaHHBIE, B TOM YHCIE C TPUMEHEHHUEM
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 U PeuieHus 3aaa4d (pOopMyIIbl CIOKEHUS M YMHOXKEHHUSI BEpOATHOCTEH, (hopMyiy TMOITHOM
BeposATHOCTH, (opmyny bepHymnu, xoMOuHaTOpHBIE (akThl U (OPMYJbI; OLIEHHUBATh BEPOSATHOCTH
peanbHBIX COOBITHH; yMEHHE OIEepUpOBaTh TIOHATHAMHU: CIIydailHas BENHYWHA, paclpeieieHne
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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, PAacCTOSHUE MEXIy NPAMBIMH, PACCTOSHHE MEXKIY
TUTOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAh MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, NTUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/UTh OTHOIIEHHE 00bEMOB MOIOOHBIX QHUTYP;

[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, BEKTOD,
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 METOX VISl 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
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 33Jla4M, MCCIEAOBATH MOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHHWEM armapara ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIIBIO T€OMETPUYECKUX MMOHATUI U BEJIUYMH, PEIIATh CBSI3aHHBIE 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. ymeHue BbIOMpATh MOAXOAALIMM METOJX Ul pEIleHHs 3aJayd; NOHUMaHHWE 3HAaYMMOCTU
MaTEeMaTHK{ B W3YYEHHM MPHUPOJIHBIX M OOILECTBEHHBIX MPOILIECCOB U SIBJICHHI; YyMEHHE PAcliO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHME MPUBOAMTH IPUMEPBl MATEMaTUYECKHX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKOW HAYKH;

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



MP2. ycraHaBnuBaTh CYIIECTBECHHBIN MPU3HAK WU OCHOBAHWS ISl CPAaBHEHUS, KJIacCU(UKAIIMUA U
0000IIICHHS;

MP3. onpenensiTe 1eNH IEATETbHOCTH, 3371aBaTh apaMeTPbl U KPUTEPUU UX TIOCTHKECHUS;

MP4. BBISBIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

MP7. BnaneTp HaBbIKAMHU Y4€OHO-HCCIIEOBATEIbCKONM W IMPOEKTHOM JESTEIbHOCTH, HaBbIKAMU
paszpeleHust npoodieM;

MPS. ctocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TI03HAHUS;

MP9. oBnaseHue BHUJIAMHU JAEATEIBLHOCTU IO IMOJYYEHMIO HOBOI'O 3HAHHUSA, €r0 HHTEpPIIpETalUH,
peoOpa3oBaHUI0 M MPUMEHEHUI0 B PAa3IMUHBIX Y4eOHBIX CUTYyallUsAX, B TOM 4YHCIE MpPH CO3JaHUU
Y4eOHBIX U COIUAIBHBIX TPOCKTOB;

MP10. ¢dopmupoBaHre HAy4YHOTO THIA MBIIUICHUS, BJIQJICHHE HAYyYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU TMOHATUSIMU U METOJIAMU;

MP11. craButh U GopmyaupoBaTh COOCTBEHHBIC 3aa4ll B 0Opa30BATCIIBHOW NEATEILHOCTH H
KU3HCHHBIX CUTYalIUsIX;

MP12. BBISBAATS NIPUUUHHO-CIEACTBEHHBIE CBSA3U U aKTyaJIU3UPOBATh 33/1a4y, BbIIBUTATh TUIIOTE3Y
€€ pelIeHUs, HaXOAUTh apryMEHThI JJIsl JI0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU PEILICHMUS;

MP13. ananu3upoBath MOJyYEHHBIE B XOAC PEIICHUS 3a/1auu Pe3yJbTaThl, KpUTHYECKU OLICHUBATh
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

MP14. naBaTh OLIEHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

MP15. pa3pabarbiBaTh IJIaH pEHICHUS MPOOJIEMBI C YYETOM aHalIM3a UMEIOUINXCS MaTepPUAbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16. ocymiecTBIsATh IIelIEHANPABICHHBIM MMOUCK MEpeHOca CPEACTB U CHOCOOOB NEHCTBHUS B
poecCHOHABHYIO CPEey;
MP17. ymMeTh IEpEHOCUTH 3HAHUS B IO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH KUZHEIEATEIIbHOCTH;
MP18. ymMeTh UHTETpUpPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;
MP20. cTaBuTh npoOaeMbl U 331a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHHUS;
MP21. Bnagerh HaBbIKAMH MOJyYeHUS] MH(GOPMAIIMU U3 MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIBHO
OCYIIIECTBIATh MOUCK, aHAJIN3, CUCTEMATH3aIUI0 U WHTEPIpETAi0 UH(POpMALUKU Pa3IUYHBIX BUIOB U
dhopm npecTaBIeHNus;
MP22. co3gaBaTh TEKCTHI B pa3iM4YHBIX (popmarax ¢ y4yeToM Ha3HaueHus WH(OpPMAalUKd U LEeIeBOU
ayJIMTOPHH, BRIOWpasi ONTUMAIBHYIO (JOPMY TIPEICTABICHUS ¥ BU3YAIH3allUH;
MP23. oueHuBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH HWH(MOpMAIUHU, €€ COOTBETCTBHE IIPABOBHIM H
MOPAJIbHO-ITUYECKUM HOPMaM;
MP26. ocymiecTBIsATh KOMMYHUKAIIUU BO BCeX chepax KHU3HU;
MP27. pacno3HaBaTh HeBepOaJibHbIE CpeJCTBA OOILIEHHUS, NOHMMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
pacmo3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIil U CMATYaTh KOH(DIUKTHI,
MP28. BnaieTb pa3IuyHBIMH CIIOCOOAMU OOIIEHUS U B3aUMOICHCTBUS;
MP29. apryMeHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(GIUKTHBIC CUTYAIUH;
MP30. pa3BepHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MP31. noHMMAaTh ¥ UCTIOIH30BATH MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIBHON pabOTHI;
MP33. npuHMMaTh €T COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBAThH JIEUCTBUA 1O
€€ JIOCTHMKEHHUIO: COCTaBIIATH IUJIaH JACMCTBUM, paclpeAesiarTb pOJIM C y4€TOM MHEHUN YYaCTHHKOB
00CYXXIaTh pe3y/lbTaThl COBMECTHOW paboThI;
MP34. oneHMBaTh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHKA KOMAaHMABI B OOLIUN pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;
MP38. caMOCTOSTENbHO OCYIIECTBISATH TO3HABATENBHYIO AESITEIbHOCTb, BBISBISATH MTPOOJIEMBI, CTABUTD U
(dbopMynpoBaTh cOOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON NEATENBHOCTH U )KU3HEHHBIX CUTYALIUSX;
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MP39. caMOCTOSTETBHO COCTaBJIATH IUIAH PEIHICHUS MPOOJEeMBI C YYETOM HMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPETOYTCHHIH;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHsIM;

MP41. pacupsaTh paMKH y4eOHOTO ITPEIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUIH;

MP42. nenaTh 0OCO3HaHHBIN BBIOOD, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

MP43. onieHnBaTh TPUOOPETCHHBIN OIIBIT;

MP44. cnocoO6cTBOBaTh (YOPMHUPOBAHUIO M TPOSIBICHUIO HIMPOKOH SPYIUIMH B pasHBIX OOJIACTSIX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb;

MP45. naBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YyJbTATOB LIEISAM;
MP46. BianeTh HaBBIKAMU I1O3HABATEIBHON pPe(ICKCHM KaKk OCO3HAHMS COBEPIIAEMBIX ACUCTBUI W
MBICJIUTEJIbHBIX POLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;
MP47. ncnonp3oBath NpueMbl peIeKCUN IS OUEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;
MP49. chopMUpOBaHHOCTh CAMOCO3HAHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAILHOE
COCTOSIHME, BUJETh HAIPABICHHUS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHON cepbl, OBITh YBEpEHHBIM B
ceOe;
MP50. chopMHUPOBAaHHOCTh CaMOPETYJIMPOBAHUS, BKJIFOYAIOIIECTO CAMOKOHTPOJb, YMEHHE NMPHHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHUE, CIIOCOOHOCTh aIallTUPOBATHCSA K SMOIMOHAIBHBIM U3MEHEHUSIM U
MPOSIBIISITh THOKOCTB, OBITH OTKPHITHIM HOBOMY;
MP51. chopmMupoBaHHOCTh BHYTPEHHEH MOTHBAIUU, BKIIOYAIONIEH CTpEMIICHHE K JOCTHKCHUIO LIENH U
ycrexy, ONTUMH3M, HHUIIMAaTUBHOCTb, YMEHHE JIEHCTBOBATDH, UCXOS U3 CBOUX BO3MOYKHOCTEH;
MP52. chopMupoBaHHOCTH SMIIATHH, BKIIOYAIONIECH CIIOCOOHOCTH MOHUMATh YMOLMOHAIEHOE COCTOSIHHE
IpYTUX, YYUTBIBaTh €ro IpPU OCYIIECTBIEHUUM KOMMYHHUKAIIMHM, CIIOCOOHOCTb K COYYBCTBUIO U
COIEPEKNBAHUIO;
MP53. chopMUPOBAaHHOCTH COLMATBHBIX HABBIKOB, BKIIFOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITH UHTEPEC U pa3peniaTb KOH(PIUKTHI;
MP54. npunumats ce0s, MOHUMAasE CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPS55. npuHEMaTh MOTHBBI M apTyMEHTBI APYTUX JIFOJEN IIPU aHAJIN3€ PE3YJIBTATOB JEATEIbHOCTH;
MP56. npu3HaBaTh CBOE IPaBO U MPABO JIPYIUX JIOAEH Ha OIIUOKY;

JIP1. chopMUpPOBaHHOCTh T'PaKJAHCKON MO3UIMM OO0YYArOIIErocsi Kak akKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00111eCTBa;

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

JIP8. copMUPOBAaHHOCTh POCCHMCKON TI'pa)TaHCKOM HIACHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHHUS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTy 3a CBOM Kpaid, cBot0 Poauny, cBOM
A3BIK U KYJIBbTYpY, IPOILJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOrO Hapoaa Poccuy;

JIP9. 1neHHOCTHOE OTHOUIEHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U HPHUPOTHOMY
HaCJIEUIO, NaMATHUKAM, TpaauuusaM HaponoB Poccum, poctmxkeHusMm Poccunm B Hayke, MCKYCCTBE,
CHOpTE, TEXHOJIOTHSIX U TPYAE;

JIP11. oco3HaHue qyXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/a;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUECKOTO TTOBEICHNUS,

JIP14. oco3naHue JIMYHOTO BKJIaa B IOCTPOEHHE YCTOMYMUBOTO OYAYIIETO;

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

JIP17. ciocoOHOCTh BOCHPHUHHMAThH pa3IMyHbIE BUABI MCKYCCTBA, TPAAUIMH U TBOPUYECTBO CBOETO U
IPYTHUX HapOJ0B, OLIyIIaTh SMOLMOHAIBHOE BO3JEMCTBHE HCKYCCTBA;

JIP20. chopmupoBaHHOCTH 370pOBOTO M O€30macHOTO o0Opa3a >KW3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3710POBBIO;
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JIP21. moTtpeOHOCTh B (DPM3MYECKOM COBEPIICHCTBOBAHUH, 3aHATHIX CIHOPTHBHO-03I0POBHUTEIBHOM
NEeSATENbHOCTBIO;

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

JIP25. wHTepec K paznmmuHbIM cepam mpodeccHOHaTBLHON JeATEeIbHOCTH, YMEHHE COBEPINATH
OCO3HAHHBIN BRIOOpP Oynyiel mpodeccuu u peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;
JIP26. TOTOBHOCTHP W CIIOCOOHOCTH K OOpa30BaHHI0O M CaMOOOPa30BaHUIO Ha MPOTSHKCHHH BCE
xu3H;JIP27.  chopMUpPOBAaHHOCTH SKOJIOTUYECKOH KyJIbTYpbI, ITOHMMAaHHE BIUSHHUS COIMAIBHO-
SKOHOMMYECKUX IMPOILIECCOB HA COCTOSHUE MPUPOJHON U COLUAIBHON Cpeibl, OCO3HAHHE II00ATBLHOTO
XapakTepa 3KOJIOIHYECKUX Ipo0ieM;
JIP30. ymeHue NpOrHO3UPOBaTH HEOJIArONPUSTHBIE SKOJIOTHMUECKHUE IOCIEACTBUS MpPeapUHIMAEMbIX
JEHUCTBUMN, IPEAOTBPAILATh UX;
JIP32. cpopMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, COCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;
JIP33. coBepIICHCTBOBAHUE SI3bIKOBOM M UUTATENILCKON KYJIbTYPBI KaK CPE/ICTBA B3aUMOJICHCTBUS MEKIY
JIFOJIbMU U TTO3HAHUS MUDA;
JIP34. oco3HaHuWE LEHHOCTU HAyYHOW JI€ATENbHOCTH, TOTOBHOCTb OCYILIECTBIISITH IPOEKTHYIO H
HCCIIEA0BATENbCKYIO AESITENbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;

ConepaHue NPaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IIOATOTOBKY O0yYaroIuXxcs K
OCBOCHHIO TPO(ECCHOHATFHOTO MOAYJS TPOTpaMMbl TIOATOTOBKH CIICIUAIMCTOB CPENHETO 3BEHa II0
CIIELIMATIbHOCTH Y OBJIA/ICHUIO HPOeCcCUOHAIbHBIMU KOMPEMEeHUUAMU:

I[IK 2.1 VYuacTBOBaTh B NPOEKTHUPOBAHUHM TUAPABIMYECKUX M IHEBMATUYECKUX IPHUBOJOB I10
3aJJaHHBIM YCIIOBUSAM U pa3paldaTbiBaTh NPUHLUITHAIBHBIE CXEMBI.

A Taxxe GOPMHUPOBAHUIO 0OUIUX KOMNEMEeHUULIL.

OK 01 Bribupath crocoObl pemeHus 3a1ad npoeCCUOHAIbHON AEATENbHOCTH IPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMAIMU U
MH(OPMALIMOHHBIE TEXHOJIOTUH I BBIIOJHEHUS 3a/1a4 MPOPECCHOHATBHON AESITEIbHOCTH

OK 03 IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpEeNNPUHUMATENbCKYIO JESITebHOCTh B NpOQecCHOHANbHONW cdepe, HCIOoNb30BaTh 3HAHUS IO
(UHAHCOBON TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

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

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

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHU3AIMM  MEXKHAIlMOHAJIBHBIX M MEXPEJIUTHO3HBIX  OTHOIIEHUH, TNPUMEHATh CTaHIApThI
AHTUKOPPYIIIMOHHOIO TIOBE/IEHUS

OK 07 CopeiicTBOBaTh COXPAHEHUIO OKpYXKaloIIeH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHIMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Vcnonb3oBaTh cpeAcTBa GU3NYECKON KYIbTYPHI ISl COXPAHEHHS U YKPEIUICHUS 370POBbsI B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIO YpPOBHS (U3NYECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

BrinonHenue npakTHYecKUX padboT Mo yueOHO! AucHuminHe «MaTemMaTuka» HalpaBiIeHo Ha:
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- 006001IeHNE, CUCTEMATU3ALUIO, YITTyOJIeHUE, 3aKpeIUICeHUE, pa3BUTHE U ACTATU3AINIO TOTYyYSHHBIX
TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOMN JIUCIUIUINHBI;

- (hopMUpOBaHHE YMEHHI MPUMEHSATH MOJYYCHHbIC 3HAHUS HA MPAKTUKE, PEaM3alMI0 €IHMHCTBA
MHTEJUIEKTYAJIbHOM U TPAKTUYECKON ACATEIbHOCTH;

- (opmMHpoBaHHE W pa3BUTHE YMEHH: HAOIIOJaTh, CPAaBHHMBATh, COIOCTABISATH, AHAIM3HPOBATH,
Je7aTh BBIBOABI M OOOOIIEHMS, CaMOCTOSATENBHO BECTH MCCIENOBAaHMs, I10Jb30BATHCS PA3IUUHBIMU
preMaMy U3MEpeHuit, 0popMIIATh pe3ynbTaThl B BUAE TaOJIHII, CXeM, IpauKOB;

- Ppa3BUTHE UHTEIUIEKTYaJbHBIX yMEHUH y OyAylluX CHELHAIMCTOB: aHATUTHUYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIPAOOTKY NPH PEIIEHUH ITOCTAaBICHHBIX 3a7a4 NPO(PEeCCUOHATBHO 3HAUUMBIX KauecTB, TAKUX KaK
CaMOCTOATEIIBHOCTb, OTBETCTBEHHOCTb, TOYHOCTh, TBOPYECKAsl NHULIMATHUBA.

IIpakTHyeckue 3aHATUS TPOBOIIATCS B paMKax COOTBETCTBYIOLIEH TEMBI, IIOCIE€ OCBOCHUS
TMIAKTUYECKUX SAMHHUL, KOTOPBIE 00ECTICUYNBAIOT HATMYKE 3HAHHUI, HEOOXOANMBIX JIJIsl €€ BBIITOJTHEHUS.
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2METOIUYECKHUE YKA3AHUSA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 1
ApudmMernyeckue AeldCTBUS HAX 1eHCTBUTEIbHBIMU H KOMILIEKCHBIMU uncjdaMu. [IpudankeHnblie
BbIYHCJIEHUS

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

[1P62. ymenue onepupoBarh MOHATUSMU: CTENEHb YMCIA, Jorapudm 4yuciia; yMEeHHE BBITOJIHATD
BBIUMCJICHHE 3HAYCHUI U MpeoOpa30BaHuUs BHIPAKEHUHN CO CTENEHAMHU U Jiorapudmamu, npeodpa3oBaHUs
IpOOHO-PaLlMOHANIBHBIX BBIPAKECHHI;,

IIPyS. ymMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCII0, OCTATOK 110 MOJYJIIO,
palMOHAIBHOE YHCIIO0, UPPALMOHAIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, IEJIBIX, PallMOHAIbHBIX,
NENCTBUTENBHBIX YHCEI; YMEHHE UCIIOIb30BATh MPU3HAKHU JIETMMOCTH, HAUMEHBIINN OOLIUH IETUTENb U
HavMEHbIIIee 00IIee KpaTHOE, anropuT™ EBKiIMIa mpu pemieHuu 3aaad; 3HAKOMCTBO C Pa3IMYHBIMU
MMO3ULIMOHHBIMU CUCTEMaMHU CUUCIICHUS;

[IPyll. ymenue omnepupoBaTh MOHATHSAMHU: KOMILIEKCHOE YHCIIO, COIPSIKEHHbBIE KOMIUIEKCHbBIE
4Kclia, MOJYJb U aQpTyMEHT KOMILJIEKCHOTO YucIia, (hopMa 3aucy KOMIUIEKCHBIX Yncen (reoMeTpruecKas,
TPUTOHOMETpHYECKass U anredpanyeckas); yMeTb MPOU3BOAUTH apuPMETHUECKUe JICHCTBHUS C
KOMIUIEKCHBIMH YHCTIAMU; IPUBOAUTH MPUMEPHI UCTIOJIb30BaHUSI KOMILJIEKCHBIX YHUCEIT;

I1Py18. ymenue MonaenupoBaTh peasibHble CUTYallMd Ha fA3bIKE MATEMAaTHKH; COCTABIISATH BBIPAKEHHUS,
YpaBHCHUSA, HEPABCHCTBA W HUX CHCTCMbI II0 YCJIOBHUIO 3aJdavd, HUCCICAOBATH IIOCTPOCHHBLIC MOJACIU C
WCTIOJNIb30BAaHMEM armaparta aireOpbl, MHTEPHPETHPOBATh IOMYYCHHBIH pE3yNbTaT; CTPOUTh MAaTeMaTHYECKHE
MOZACIN C MMOMOLIBIO I'€OMETPHUUICCKUX MOHATUHA U BCJIMYMH, PpCIIATh CBA3aHHBIC C HUMU IPAKTUYCCKHUC 3ada4du;
COCTAaBJIATh BEPOATHOCTHYIO MOJACIb U MHTCPIPECTUPOBATH HOJ'Iy‘leHHBIﬁ Ppe3yabTaT; pellaTh NPUKIIAAHBIC 3ada4N
Cpe€aACTBAMH MAaTCMATHYCCKOI'0 aHajin3a, B TOM YHUCJI€ COLMAJIbHO-O3KOHOMUYECKOI'0O 1 (bl/ISI/I‘IeCKOFO XapakTepa.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bei6upats crioco0bl pemieHus 3aad TpodeCCHOHATBHON NESTENbHOCTH MPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CpPEICTBA MOUCKA, aHAIM3a U MHTEepIpeTaluu HHPOpMaIi 1
WH(pOPMAIIMOHHBIE TEXHOJIOTHH JJIS BHITIOJHEHUS 33714 MPOo(eCCUOHATBHOM IeITeTbHOCTH;

I[IK 2.1 VYuacTBOBaTh B MPOECKTHPOBAHUM TUAPABIMYECKUX M IMMHEBMATUYECKUX MPHUBOJOB IO
3a/IaHHBIM YCIIOBUSIM M pa3paldaThIBaTh MPUHIIUITHATBHBIE CXEMBI.

MarepuanbHoe o0ecnieyeHune:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTBI JIEKIIUH.
3ananne

1. Pemmre 3amaun:
a) bpurana ciecapel-rupaBiIMKOB MOJTy4niIa 337ady KalMTaIbHOTO PEMOHTa TpyOOmpoBOja, B
X0JIe KOTOPOM UM HEOOXOIUMO 3aMEHUTh 2,5 KM TpyObl B JieHb. B mepBblil JeHb OHU 3aMEHUIIN 2 KM
TpyOBbI, a BO BTOpO# JeHb - 3 kM. HaiiiuTe npoleHT BhINOIHEHUS] HOPMBI B IEPBbI U BTOPOH /I€Hb.
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6) B uexe paborator 20 paGouux, u3 HuUX 8 ciecapel-TuapaBiIuKoB. Kakoil MpoOIEHT OT BCero
YHuCiIa pabourX 11eXa COCTABIISIOT ClIeCapU-TUIPABIUKH?

B) Pabounii 1eHh MOHTa)XHHKOB THUIPABINYECKOTO OOOPYIOBAHMSI YMEHBIIWICS C 8 4acoB 110 7
yacoB. Ha CKOJBKO HPOIEHTOB HY)KHO IMOBBICUTH IMPOU3BOAUTENBHOCTh TPYHAa, YTOOBI NPHU TEX Ke
paciieHKax 3apaboTHas Tuiata Bo3pacia Ha 5%?

2. Brraucnure:

a)22+33;
1 1
0)4-+1--3—-5-;
3 3 6

5 7 23 9.
n(E+3) (35-22)

(£+ 1.1
r) 16 5) 32
1 1

28 35

1
1) 91
3. JlaHo:

71 = 3 + 21,

22:4_i,

Haiitu:
a) Zy + Zy;
0) Z1 — Zy;
B) Zy * Zp;
r) Z1/Z5;
n |z4]
IHopsinok BbIMOIHEHUs Pa0OTHI:
BaumaTenrHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
[Tonb3ysick CBOMMU IIKOJBHBIMU 3HAHUAMH (B CIydae 3aTpyJHEHUS! BOCIOIB3YHTECh CIIPABOYHBIMU
MaTrepuaiamu), BHIIOJTHUTE 3aJJaHue

Xon paboThi:

3amanne Nel
2 1 2+1 3
D s+s=75 =5
p) Syt e _7_ .
71 ¢ 17 7 1 1 2 2
3) 31+4:=(G+0)+(3+3)=7+1=7%
2 1 2 1 1 1
5 32-12=3-D+(-3)=2+:=2
5) 7. 3_7 . 4_74 _7T1_ 7,
121.4 212 1]:? 312.311'3 3 139, 3
6) 253 =T T sa "~
) 32+143=C+10)+ (3+35) =17+ =172,
5 3 5 3 15 15
3amanne No2

[Mpumep. Haiitu (8+1):(2-3i).
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8+i
Pemenwue. [lepenuiiem 310 OTHOIIIEHUE B BUAE IPOOH: P

YMHOXUB, € UNCIINTENb U 3HaMSHATEIb Ha 2 + 3i ¥ BBITIOJIHUB BCE Hpeo6pa30BaHH;1, MOJIy4UM:
(8+i)(2+3i 13+26i .
(243D =1+2i

(2—-30)(2+3i) 13

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYHCIICHHA.

Ounenka ''xopouio' BBICTAaBISETCS, €CIM BBIIOJHEHb TpPeOOBaHMA K OLEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MIPOBEJICHUS pa0OTHI OBUIH JOIYIIEHBI OIIHOKH.

Ouenka '"Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

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

Heanb padorbi: OOOOIMTE U CUCTEMATU3UPOBATh 3HAHUS, YMEHUS U HABBIKU NPH BHIIOJIHEHUU
IMPOLCHTHBIX BEIUHMCIICHUH
IIpakTnyeckas padora ¢popmupyer:

[TP62. ymeHnue onepupoBaTh MOHATUSAMU: CTENEHb YMCIA, Jorapu(dm 4yuciia; yMEHHE BBITOJIHATD
BBIUMCIIEHUE 3HAUEHUH 1 IpeoOpa30BaHus BBIPaKEHUI CO CTENEHsIMH U jJorapudmamu, npeoOpa3oBaHuUs
JTPOOHO-pallMOHATBFHBIX BEIPAKEHUI;

[TP63. ymeHue omnepupoBaTh MOHATUSMH: DPALMOHAIbHbIE, WPPALMOHAIbHBIE, MOKa3aTeJIbHbIE,
CTEIeHHbIE, JTorapu(pMHUECKUE, TPUTOHOMETPUUYECKHIE YPAaBHEHNS U HEPABEHCTBA, UX CHCTEMBI;

[1PG6. ymeHue pemiath TEKCTOBBIC 3a/ladM PAa3HBIX TUIOB (B TOM YHCJIE Ha MPOICHTHI, JIOJIH H
YacTH, Ha JBWXKEHHE, pabOTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JacTU YIpaBiICHUS
JIMYHBIMA U CEMEHHBIMU q)HHchaMI/I); COCTAaBJIAAITb BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA U UX CUCTCMbI
10 YCJIOBHIO 33J1auy, UCCIIEJ0BATh MOIYYEHHOE PELIeHNE U OLIEHUBATh MPaBI0N0A00HOCTb Pe3yIbTaTOB;

IIPyS. ymMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCII0, OCTATOK IO MOJYJIIO,
palMOHAIIBHOE YHCIIO, MUPPALMOHAIBHOE YKCIIO, MHOXKECTBA HATypAJIbHBIX, LEIBIX, pPalUOHAIbHBIX,
HeﬁCTBHTeHBHBIX YHUCCII; YMCHUE HCIIOJb30BaTh MPU3HAKU JCIUMOCTH, HanMEHBITHH O6HII/II7I ACIIUTEIb U
HauMeHblIee o0Iee KpaTHOE, AIrOpUTM EBKINAA NpU peleHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
IMO3MIITMOHHBIMH CUCTEMAMH CUHCIICHU,

[1Py7. ymeHHe omnepupoBaTh MOHATUSAMH: TOXJIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHCTEM, palMOHalbHble, MPpPALMOHANbHbIE, IIOKa3aTelbHble, CTENeHHbIe, JorapuMuIecKue,
TPUTOHOMETPHYCCKUEC YPAaBHCHHA, HCPABCHCTBA U CUCTEMBI, YMCHHEC PCIIATh YpaBHCHHA, HCPABCHCTBA U
CUCTEMBI C TIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IPUMCEHATE YPAaBHCHHUA, HEPABCHCTBA, MX CHUCTEMBI JJI PCHICHUSA MATCMaTHYCCKUX 3aJad U 3ajady U3
pa3nuYHbIX 001acTe HAYKU U peallbHOW KHU3HH;
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[TPyl1. ymeHue omepupoBaTh MOHSITUSAMM: KOMIUIEKCHOE YMCIIO, COIPSDKEHHBIE KOMILJIEKCHBIE
qHcia, MOLYJIb U apryMEHT KOMIUIEKCHOTO YHCIa, (opMa 3allich KOMITJIEKCHBIX YHceN (FreoMeTpruecKasi,
TPUTOHOMETpHYECKass U anreOpanyeckas); yMeTb TNPOU3BOIUTH apudMeTHuecKkue JeHCTBHA C
KOMIUIEKCHBIMU YMCJIAMU; IPUBOJAUTH IIPUMEPHI UCIIOJIb30BAHMS KOMIJIEKCHBIX YHCET;

[TPy18. ymeHHe MoOAEnUpOBaTh peajbHbIE CHUTyallMd Ha $3bIKE MAaTEMAaTHUKH; COCTABJIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33Ja4M, MCCIEJ0BAaTh IIOCTPOCHHBIC
MOJICJI C KCIOJB30BAaHMEM amIapaTa aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTEMaTHYECKHE MOJEIIHU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSA3aHHbIC C HUMU
[IPAKTUYECKHE 3aJa4l; COCTaBJISATb BEPOSTHOCTHYIO MOJIEIb W MHTEPIPETUPOBATh IOJIYUYEHHBIN
pe3yJsbTaT; pelarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTEMaTHYECKOrO aHaln3a, B TOM YHUCIIE
COILMANIEHO-9KOHOMHUYECKOTO U (PH3MUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 Bpei6uparh cocoOsl pemieHus 3a1a4d npodecCHoHaIbHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu uHpopMauu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIITeIbHOCTH;
I[IK 2.1 VYuacTBOBaTh B MNPOECKTHUPOBAHUHM TUIPABIUYECKHMX U MHEBMATUYECKUX IPUBOJAOB IO
3a/IaHHBIM YCIIOBUSIM M pa3palaThIBaTh MPUHIIUIINATIBHBIE CXEMBI.

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

3aganue

1. Hanor Ha noxoasl cocrasiuser 13% ot 3apabotHoi muiatel. [locne ynepxanus Hajiora Ha JOXOAbI
pabouunii MOMy4Yusa 3a BHIIOJIHEHHYIO paboTy 16530 pybieil. Ckonbko pyOsieil coCTaBlieT CTOMMOCTh
BBINOJIHEHHON paboThI?

2. B mHTepHeT-Mara3uHe MOYKHO 3aKa3aTh JIETAM C JOCTABKOH, NMPH 3TOM CTOMMOCTH JOCTaBKH
cocTaBisieT 7% OT cTouMOCTH 3akasa. [Ipennpusarue aenaer 3aka3 aeraneil Ha cymmy 60000py06eit, npu
3TOM moJiydaeT cKuaKy 15% Ha onToBblil 3aka3. KakoBa OyJneT cToMMOCTh JOCTaBKH 3TOr0 3aKaza?

3. Komuccus 3a mexx6aHKOBCKUH niepeBoJ] cocTaBisieT 1,5% oT cymMsbl nepeBoja, Ho He MeHee 100
pyO6nei. KakoBa OyneT komuccus 3a Mmexx0aHkoBckuit mepeBo; cyMmbl 50 000 pyOmeit?

4. 25% y4yaCTHUKOB KOHKYypca Hpo¢eCCHOHAIBLHOIO MacTepcTBa MPOIUIM B MONy(UHAN, U3 HUX
10% oxazanmucy B (puHane. CkoJgpkO ObUIO YYaCTHHKOB KOHKYypCa, €Ciau (UHATUCTAMH OKa3ajlucCh &
YeJnoBek?

5. 3a HECBOEBPEMEHHOE BBINIOJIHEHUE JIOTOBOPHBIX O0S3aTENBCTB COTPYAHUK Jmmaercs 25%
MECSIYHOTO OKJIaJia M, KpOME TOro, 3a KaXJIbli HpOCpOUYEHHBIM Mecsu K mTpady npubdasnsercs 5%
MecssuHoro okiama. Okman corpyaamnka 20000 pyoseir. B kakoM pa3mepe OH JO0MKEH 3araTUTh mrpad
IIPU HapYyLIEHUH CPOKOB Ha 5 Mecs1eB?

IHopsinok BbINMOJIHEHHs PA0OTHI:

BHuMarenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUMA.

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

Xox paboTsrI:
OauH NpoLEeHT — 3TO OAHA coTas Ao uuciaa. MaTemMaTMYecKMMHU 3HaKaMU OJIMH TPOLEHT
3anuceIBaeTcs Tak: 1%.
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OmnpezneneHue OAHOTO MPOIEHTa MOXXHO 3amucath paBeHctBom: 1 % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kak naittu 1% ot uucna? Pa3 1% 310 ogHa coTtas yacTh, Hajl0 yucio pazaenuts Ha 100. lenenue
Ha 100 moxHO 3ameHuTh ymMHOkeHueM Ha 0,01. [Toatomy, 4yToOb! HaliTu 1% OT JAHHOTO YHCIa, HYKHO
yMHOXkUTH ero Ha 0,01. A ecnu HyxHO HailTu 5% OT 4Kcia, TO YMHOXKaeM JaHHoe yucio Ha 0,05 u T.1.

3amava. Mara3uH 3aKynaeT yIUIOTHUTENW THIPOOOOpyaOBaHMs 0 onToBoi 1eHe 110 pyOiei 3a
mMTYyKy U npoaaetr ¢ HaneHkor 30%. Kakoe nHambospliee 4uciao TaKUX YIUIOTHUTENEH MOXHO KYMUTh B
sTom marazune Ha 1200 pyOmeit?

Pemenue.
1) OmnpenensieM HallEHKY Mara3uHa:
30% =0,3;
110 - 0,3 =33 py0. HarleHKA
2) OrnpezenseM poO3HUYHYIO LIEHY YILUTIOTHUTENCH !
110 + 33 = 143 py0. po3HUYHas IIeHA
3) OrnpenenseM KOJIUYECTBO YIUIOTHUTENCH
1200 : 143 = 8 (ocT. 56)
Ortger: 8

3agaga: 3a HECBOEBPEMEHHOE BBINOJIHEHNE JOTOBOPHBIX 00S3aTEIBCTB COTPYAHUK JIHIIAETCS
25% MecsayHOro OKJIa/1a U, KpOME TOro, 3a KaKblH MPOCPOUYECHHBIN Mecsl K mrTpady npubdasisercs 5%
MmecstaHoro oknana. Oxman corpynauka 20000 py6ieii. B kakom pa3mepe OH JIOJKEH 3aIUIaTUTh mrpad
IPY HapYIICHUU CPOKOB Ha 5 MecseB?

Pemenue.

1)I[IepBonauyansHo mrpad corpyaauka cocrasisut 661 20000*0,25=5000 pyomneii.

2)Kax it Mecsn mrpad yBenuuuBaercs Ha 20000*0,05=1000 py6ieid, T.K. COTPYIHUK HAPYLINI CPOKH
Ha 5 Mmecsnes, To k mrpady godassat 1000*5=5000 pyOmneii.

3)Beruucnum okoHuaTenpHy0 cymMmy mrpada 5000+5000=10000 py6ueit.

Otger._Cotpyauuk Boiruiatut 10000 pyomeii.
®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

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

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIC PE3YIbTATh U BBIBOJIBI;, B XOE
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 1.1 PazsuTue NOHATHA 0 YHCJIE
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IIpakTnueckoe 3ansaTne Ne 3
Pemenne panuoHaJIbHbIX YPABHEHUH U CHCTEM YPaBHEHU

Heap padorbi: O600IIMT, M CHUCTEMATHU3UPOBATh 3HAHUS, YMEHHS YYallUXCsl MPH PEIICHUU
JIMHEWHBIX U KBAaJPATHBIX YPAaBHEHUU, CUCTEM YPABHEHUM.

IIpakTnyeckas padora ¢popmupyer:

[1P62. ymenue onepupoBaTh MOHATUSMH: CTENEHb YHMCIA, JJorapu(M YuClia; yMEHUE BBITOJIHSITD
BBIUMCJICHHE 3HAYCHUI U TpeoOpa30BaHus BHIPAKEHUHN CO CTENIEHSIMHU U Jorapupmamu, npeodpazoBaHus
JIpOOHO-PAMOHAIBHBIX BBIPAXKCHHIA,

[1P63. ymeHue omepupoBaTh MOHATUSMU: pPaAlMOHAIBHBIC, UPPALMOHAIIbHBIE, MOKa3aTelbHbIE,
CTETIeHHbIE, JTOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7. ymeHue omepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKICCTBEHHOE MpeoOpa3zoBaHueE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUI M HEPaBEHCTB, PABHOCWJIbLHOCTh YPaBHEHUI, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWPpPALMOHAIbHBIC, I[OKA3aTelbHbIE, CTEMEHHbIC, JIOTapu(PpMUUECKUE,
TPUTOHOMETPUYECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBbI C IOMOILBIO PA3JIUYHBIX TPUEMOB; PEIIaTh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
IPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHs MaTeMaTH4YeCKUX 3a/]ad U 3aJ1ad u3
pa3IMyYHbIX 00JacTel HayKH U peallbHOM JKU3HH.

Beinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHONW AESATENbHOCTH HPUMEHHTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH |
MH(OPMAIIMOHHBIEC TEXHOJIOTHH /ISl BBITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JICSITENbHOCTH;

3aganue

1. Peuuth ypaBHEHHUS:

a) x—1)+6=2—-0Bx—-1);
6) xT+1 _ 1+22x_

B) —zx?+8=0;

r) 2x%+4x = 0;

n) 2x*>+3x—5=0;
e) x?+8x+15=0;
x) x* —2x2 -8 =0;

2
3) zi_z =0;
x 4,
m) 2x-3 x’
x“=2x 2x—-1 .
€) x-1  1-x 3
2. Pemmre cuctemMbl ypaBHEHUH:
3x—-15y =16,
2X+y=2
y+2x=6,
2 2 _q'
6) 3X° -y =8
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l+g—1:0,
B) {X Y

2X+y—-2=0

IHopsiok BbINOJIHEHUS PA0OTHI:
[Tpu pemieHny ypaBHEHUN UCHIONIB3YIOTCS CIIEAYIOIINE TpaBuiia MpeoOpa3oBaHus  ypaBHEHHH B
PaBHOCHUJIbHBIE:
a) Kakoil- au00 uJjeH ypaBHEHHS MOXHO MEPEHECTH M3 OJHOM ero 4actu B JAPYILYyl0 C
MIPOTUBOIIOJIOKHBIM 3HAKOM;
0) 00e yacTu ypaBHEHHsSI MO>XHO YMHOXHUTb HJIM PAa3AEIUTh HA OJHO TO K€ YHUCIO, OTIMYHOE OT

0.

Xox paboThi:
KpaTkue TeopeTruueckue CBEACHUS:
Pemenue ypasuenuit |-l ctenenu ¢ onHoi nepemMeHHOM

-b N N .
ax+b=0,(x= —.a # 0) — nuHeltHOe ypaBHeHUe | creneHu ¢ oAHON epeMeHHOM

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

1. Onpenenuth BUJl ypaBHEHUSI U CIIOCOO €ro pPelieHusl.

2. Ecnu ypaBHEeHHE TpOOHO-pAIMOHATBHOE, TO HAWTH OONIMIA 3HAMEHATEIh BCEX JPOOCH, KOTOphIe
BXOJIAT B ypaBHEHHUE.

3. YMHOXUTH 00€ YacTH ypaBHCHHS HA OOIIUI 3HAMEHATETb.

4. PemmTh MOMy4eHHOE 1I€JI0€ YpaBHEHUE.

5. [IpousBecT MPOBEPKY KOPHEH, M MCKIIOYNTh T€ U3 HHUX, KOTOPBIE 00paIlarT B HYIb OOIIHIA
3HAMEHATEb.

Pemnm ypaBHEHMS:

a) (Bx +1)%2 + (4x — 1)? = (5x — 2)?

PackpoeM ckoOKH, TIPUMEHSS (POPMYIIBI COKpaIleHHOTo yMHOkeHus (a + b)?u  (a — b)?

9x%+6x+1+16x%> —8x+1=25x%—20x+4
9x%2+6x+1+4+16x*> —8x+1—25x2+20x —4 =0
[TpuBeneM mo100HBIE YICHBI, TOTYYHM

x 7 8
x-2 x+2  x2—4
Paznoxum x? — 4 Ha MHOXXHUTENN M IIepeHeCceM BCE UJIeHbl yPaBHEHHUS B JIEBYIO 4acTh. IIpuBeaeM
Ipobu K 00IIeMy 3HaMEeHATeIIIO:
X 7 8 _
x—2 x+2 (x—=-2)(x+2)
x(x—Z)—7(x—2)—8_0
(x=2)(x+2) B
x*+2x—-7x+14—-8
(x+2)(x—-2) B
x*=5x+6
x+2)(x—2)
JlpoOb paBHA HYJTIO, KOT/Ia €€ YHCIIUTENh PABeH HYJII0, @ 3HAMEHATE b HE PaBeH HYIIIO, T.C.

0
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(x+2)(x=2)#0=>x#2,x #+ =2
x> —5x+6=0
D=25-24=1

5+1 ,
x o —
1 2
5—-1 ,
Xy =—/—=
2
Ho tak xak x # 2, Tox, = 2 — IOCTOPOHHUI KOPEHb, CIIEJOBATEIBHO PEILIEHUEM YPaBHEHUS

oynerx; = 3
OtBeT: x = 3

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun onenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOII0ICHUEM
HEO0OXOIMMOM TIOCIICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCIICHUA.

Ounenka ''Xxopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HEelo4eTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MMO3BOJISIET MOIYYHUTh NMPABUIIbHBIC PE3YIbTAThl U BBIBOJIBI;, B X0
MpOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

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

Tema 1.1 Pa3Burue nNoOHATHA 0 YUCTIE

IpakTuyeckoe 3ansaTue Ne 4
Pemenue 3a1a4 Ha cocTaB/IeHHe YPABHEHHH € NPO(ECCHOHATBHBIM COJePKAHUEM

Heab padorei: O600IUTS U CUCTEMATU3UPOBATh 3HAHUS, YMEHHUS YUalIUXCS MPU PEIISHUH 3a1a4
Ha COCTaBJICHUE YPAaBHECHU.

IIpakTyeckas padora popmupyer:

[TP66. ymeHue pemarh TEKCTOBBbIE 33JlauMd Pa3HbBIX THUIOB (B TOM YHWCJIE Ha MPOLEHTHI, JOJIU U
YacTH, Ha JBWXKEHHE, pabOTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JacTU YIpaBlIEHHS
JUYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABJIATh BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHIO 33J]a4H, UCCIIEJOBATh MOTYYEHHOE PElIeHNE U OIICHUBATh NMPaBI0NOA00HOCTh PE3Yy/IbTAaTOB;

[1P614. ymenue BbIOMpATh MOAXOIANINM W3YUEHHBIH METOJ JUIsl pelIeHHs 3a/ladyM, paclio3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENM B TPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM W MHPOBOU
MaTeMaTHUYECKOU HAYKH;

[1Py7. ymeHue omnepupoBaTh TMOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YPAaBHEHUM U HEPABEHCTB, PABHOCHUIIBHOCTh YPaBHEHUN, HEPABEHCTB
U CHUCTEM, palMOHaJbHbIe, HWpPpPALMOHATbHBIE, IIOKa3aTelbHbIE, CTENEHHbIe, JIorapu(PpMUUECKUe,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI C TAPAMETPOM;
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NPpUMCHATH YPAaBHCHUA, HCPABCHCTBA, UX CUCTCMbI IJId PCHICHUSA MATCMATHYCCKUX 3aJa4 U 3aJja4 U3
pa3IMYHBIX 00J1acTel HAYKH U PEATbHON KU3HH,

[IPyl1. ymeHue omnepupoBaTh MOHITUSAMM: KOMIUIEKCHOE YMCIIO, COIPSDKEHHBIE KOMILJIEKCHBIE
YKclia, MOJYJb U aQpT'yMEHT KOMILJIEKCHOTO Yucia, (hopMa 3aucy KOMIUIEKCHBIX 4yncen (FreoMeTpruecKas,
TPUTOHOMETpHUYECKass U anreOpanyeckas); yMeTh TPOM3BOAUTH apudMeTHUecKue JeHCTBUA C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOIUTH MIPUMEPHI UCTIOIb30BAHMS KOMILJIEKCHBIX YHCET;

[IPy18. ymeHue MoOAENUpOBaTh peEajbHbIE CHUTYallud Ha $3bIKE MAaTEMAaTUKH; COCTaBIISIThH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHUIO 33JlauM, MCCIEAO0BATh MOCTPOCHHBIE
MOJICTT C HCIIOJIb30BAHHMEM arrapaTa ajreOpbl, HHTEPIPETUPOBATh TOMYYCHHBIA PE3YNIbTaT; CTPOUTH
MaTEeMaTHYeCKHUe MOJENU C IOMOIIBI0 T€OMETPUYECKUX MOHATUN U BEMYMH, PEIIaTh CBSI3aHHBIE C HUMU
MPAKTUYCCKUC 3adadu; COCTABJIATb BCPOATHOCTHYHO MOJCIIL U HUHTCPHPCTHPOBATH HOJIy‘-IGHHBIfI
pe3yNbTaT; pemiath NPUKIAIHBIE 3aJaud CpPEICTBAMH MaTEeMaTHYeCKOro aHali3a, B TOM YHUCIE
COIMANIEHO-?KOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 Boi6upats crioco0sl pemnieHus 3aad npoheCCHOHAIBHON NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTAaM;
OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAIM3a U MHTEPHpEeTalui UH(POpMAIUN U
MH()OPMAIMOHHBIC TEXHOJIOTHUH JJIsI BEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIITeIbHOCTH;
I[IK 2.1 VYuacTBOBaTh B MNPOECKTHUPOBAHUHM TUAPABIMYECKUX M IMMHEBMATUYECKUX MPHUBOJOB I10
3aaHHbIM YCJIOBUAM U p3.3pa6aTI)IBaTI) IMPUHIUITHAIIBHBIC CXCMBI.

3ananue
Pemure 3amaun:
1. PykaB BBICOKOTO JaBJICHHUS JUTMHOW 3 METpa pa3pe3alid Ha JBE YaCTH TaK, YTO OJIHA M3 HHUX
Kopoue Ipyroi B ABa pasa. Haiinure anuHy Kakao0il yacT.
2. JIBym cnecapsM-THapaBiIrKaM ObUTa TIopydeHa pabora. Bropoii mpuctymt k paboTe Ha Jac

. 9
no3xe nepporo. Yepes 3 yaca nocie Toro, Kak NepBbIi IPUCTYNHUI K pabOTE, UM OCTAJIIOCh BBINOJIHUTD %

Bcell paboThl. [lo okoHuaHHM pPabOTHI OKA3aJI0Ch, YTO Ka)KIbl BBHIMOJHMUI MOJIOBUHY Bcell paboThl. 3a
CKOJIbKO YacOB KaXJIbli, paboTast OT/IEJIbHO, MOKET BBIMOJIHUTH BCIO paboTy?

3. TlepBbrit paboumii 3a Hac jenaet Ha 5 neTaiieil 00bIle, YeM BTOPOH, M BBITIONHSET 3aKa3,
coctosumii u3 200 geranei, Ha 2 gaca ObIcTpee, 4eM BTOPOi paOouMid, BBIMOTHSIOMINI TaKOH K€ 3aKas3.
CxoJbKO JieTaseil B yac JiejaeT nepBblid paboumnii?

ITopsinok BbINOJIHEHHS padOTHI:

BHuMaTenpHO 03HAKOMBTECH C YCIOBUEM 3aJaHMsL.

[Tonp3ysick TOMyYEHHBIMH 3HAHUSAMH (B CiIy4yae 3aTpyJHEHHUS BOCIOJB3YHTECh CIPABOYHBIMU
MaTepuagamMHu), BBIMOJIHUTE 3a/laHUE.

Xoa pa0dorsi:

[Ton anrebpanyeckuM METOAOM pELICHMs 337ad MOHMMAeTcs TaKOH METOJA pelIeHus, Korjaa
HEW3BECTHBIE BEIMYMHBI HAXOMATCS B PE3YNbTaTe PELICHUS YpPAaBHEHWS WIM CHUCTEMBl YpPaBHEHHI,
COCTAaBJIEHHBIX 110 YCJIOBUIO 3aJauu.

HpI/I pEeIICHUKU 3aJa4 anre6panquKHM METOJOM OCHOBHAas MBICIHUTCIIbHAA OCATCIBHOCTD
COCPEJI0TAuMBAETCsl Ha MEPBOM JTalle PEUIeHMs 3a/aud: Ha pa30ope yCJOBUS 33aJaud M COCTaBJICHUH
YpaBHEHU WJIM HEPABEHCTB MO YCIOBHIO 3aJauu.

BropbIM 3TanoMm SBISETCS PELIEHUE COCTABIEHHOTO YPAaBHEHUS MIIM CHUCTEMBI ypaBHEHH,
HCPaBCHCTBA NI CUCTCMbI HCPABCHCTB.
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TpeTpuM BaXKHBIM 3TANlOM PEILIECHUS 3a]1a4 SIBJISIETCS IPOBEPKA PEIIECHUS 3a/1a4M, KOTOpask IPOBOAUTCS 110
YCIIOBUIO 3aJIa4H.
3aznauu Ha paboTy

3agauyn Ha pabOTy peIarTcs ¢ oMol Gopmyssl: A=p*t. 3neck 4 - paborta, t - Bpems, a
BEJIMYMHA ), KOTOpasi IO CMBICITY SBJISIETCSI CKOPOCTHIO PadOThI, HOCUT CIIelUalbHOE Ha3BaAHUE —
IIPOU3BOIUTENILHOCTD. OHA MOKa3bIBAET, CKOJIBKO pabOThI CI€IaHo B eAUHUIY BpeMeHu. Hanpumep,
IpoJaBel] B CyliepMapKeTe HaJyBaeT BO3AYIIHbIE MapuKku. KolmndyecTBO MapuKoB, KOTOPbIE OH HAAyeT 3a
4ac — 3TO U €CTh €r0 IPOU3BOUTEILHOCTD.

[TpaBuina pemeHus 3aaa4d Ha padoTy.

1. A=p*t. U3 s1oit popmyisl gerko HaiTH t um p.

2. Ecnu 00beM paboThl HE BayKEH B 33/1a4€ M HET HUKAKUX JaHHbBIX, TO3BOJIAIONINX €r0 HalTH —
pabora mpuHuMaeTcs 3a enuHuIly. [locrpoen qom (oauH). Hanmncana kaura (oHa). A BOT €Ciu peyb
UJIET O KOJIMYECTBE KUPIUYEH, CTPaHUILl WIIM ITIOCTPOCHHBIX JOMOB — paboTa Kak pa3 U paBHa 3TOMY
KOJIMYECTBY.

3. Ecnu tpyasTcs nBoe pabouux (ABa 3KCKaBaTopa, /1Ba 3aBOJA...) — UX IPOU3BOJUTEILHOCTU
CKJIa/IbIBAOTCSI.

4. B xauecTBe NEpPEeMEHHOH X y100HO B35ITh UMEHHO MPOU3BOAUTEIBHOCTD.

3anmava. Tpu Opuraasl U3roTOBWIH BMecTe 266 netaneil. Mi3BecTHo, 4TO BTOpas Opurana
M3roTOBMJIA JieTanielt B 4 pa3a Oosblie, 4yeM nepBasi ¥ Ha 5 eTanell MeHble, 4eM TpeTba. Ha ckonbko
neranel Oosble U3rOTOBHIIA TPEThS Opuraga, YeM nepnasi.

Pemenue.

[TycTh MOJIOKHUTETHLHOE YUCIIO X — KOJIMYECTBO JETaNICH, H3TOTOBJICHHBIX BTOPOU OpHUTrafoi, Toraa
nepBasi Opuraja U3roToBUIIA X/4 eTanei, a TpeTbst — x+J5 aeraneil. Bmecre Tpu Opurag usrotoBunu 266
JieTajen, COCTaBUM YpPaBHEHHUE:

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

Bropas 6purana nzrorosuia 116 geraineii, cienoBarenbHo, epBasi Opuraja U3roTOBUIIA JeTaJIeH, a
Tpetbs — 121 nerans. Takum oOpa3om, TpeThs Opuraja u3rotrouwia Ha 121 —29 = 92 neranu Gonblie.

3anaya. [TepBslit paboumii 3a yac nenaer Ha 10 neraneit Oosblile, 4eM BTOPOH, U BBITIOJIHAET 3aKas,
cocrosiuii u3 60 neranei, Ha 3 yaca ObICTpee, YeM BTOPOI pabouuil, BHITOIHSIOIINN TaKOH ke 3aKa3.
CkounbKo eTanelt B yac JiesaeT BTopoil pabounii?

Pewrenue.

ITycTh X — umcIo aerasneif, H3roTaBiMBaeMbIX MEPBBIM pabounm 3a yac x>/(. toraa x-10 —
YHCIIO JIeTallel, N3roTaBIMBAaEMbIX BTOPBIM pab0o4MM 3a yac.

CocTaBuM Ta0IHUIly IO JAHHBIM 3aJ1a4H:

[Tpou3BoUTENBEHOCTD (ET/4) Bpewms (1) O6beM pabot (aer)
[TepBorit X 60/x 60
pabounit
Bropoii x-10 60/(x-10) 60
pabounit

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

. 60x —60x+600 |
x—10 x N

e 3 & 3(xF—10x) =600 <
xlx—10) w10

3y X = — I().
5= 10x =200 =0«
x =20,
Kopenpb —10 He mOIX0IUT 1O YCIOBHIO 3a/1a4H, CJICIOBATEIBHO, MIEPBBIN PaO0YMii M3rOTaBIMBACT

20 nmeraneii B yac. 3Ha4UT, BTOPOil pabounii n3rorasnuBaetr 10 neraneii B yac.
OTsert: 10.

®opma npeacTaBieHUs pe3yJbTaTa: BBIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HEe0OXOIMMOM MOCNEeA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClIM padoTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh ITPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka '""HeyI0BJIETBOPHUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOTHEHHOM YacTH PabOThI HE MO3BOJISET CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTue Ne 5
Pemrenue pannoHajbHbIX HEPABEHCTB

Henapr padorbl: [loBTOPUTH M 3aKkpenuTh 3HAHWA W YMEHUS Yy4yalluXcid MpH pelIeHdun
palMOHaAIbHBIX HEPABEHCTB.

IIpakTnyeckas padora ¢popmupyer:

[TP62. ymeHnue onepupoBaTh MOHATUSAMU: CTENEHb YMCIA, Jorapudm 4yuciia; yMEHHE BBITOJIHATD
BBIUMCIICHHE 3HAUEHUH 1 MpeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHUs
JTpOOHO-pAllMOHATFHBIX BEIPAKEHU;

[TP63. ymeHue omnepupoBaTh MOHATUSAMH: PALMOHAIbHbIE, WPPALMOHAIBHBIE, MOKa3aTeIbHbIC,
CTCIICHHBIC, J'IOI‘apI/I(l)MI/I'—IeCKI/Ie, TPUTOHOMETPHYCCKUEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTEMEIL,

[1Py7. ymeHue omnepupoBaTh MOHATUSAMH: TOXKJIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN U HEPABEHCTB, PABHOCUJIIBHOCTh YPABHEHW, HEPABEHCTB
U CHCTEM, palMOHalbHble, WPpPALMOHANbHbIE, IIOKa3aTelbHble, CTENeHHbIe, JorapuMuIecKue,
TPUTOHOMCTPHYCCKUC YpPaBHCHHA, HCPABCHCTBA U CUCTEMBI;, YMCHHUEC PCIIATh YPaBHCHHA, HCPABCHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMUYHBIX IIPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA M CUCTEMBI C TIapaMETPOM;
IIPUMCEHATE YPAaBHCHHUA, HEPABCHCTBA, UX CHUCTEMBI JJIs PCHICHUSA MATCMaTHYCCKUX 3aJad U 3ajad U3
pa3nuyHbIX 001acTel HAYKHU U peaIbHOM KHU3HH;

Boinosinenue padorsl cnocodcTByeT GOopMUPOBAHUIO:
OK 01 Beibupath crnocoObl pemieHds 3anad MNpoQPecCHOHANbHON AEATEeIbHOCTH MPUMEHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOWCKA, aHAIM3a W HMHTEPIPETAIMH HHPOPMAIUA M
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHON JIEITeIbHOCTH;

3ananne
PemnteHepaBeHcTBa:
1) 3x—2x—7) <3(1+x); 2) x+"Tj3>3;
x+4  x-1 x-1  x+1 .
3) — - =21 N T r5 =T
5 x2+x-6<0; 6) x2+3x+2>0;
7) x%2<0,25; 8) 4-—x?<0;
9) x%2—-8x>0; 10) x? + 24x < 0;
11) x2 —6x +9 < 0; 12) 25x2 —10x + 1 > 0;
13) x(x —1)(x —4) > 0; 14) (x+2)(x —5)(x+9) <0;
15) x(x — 2)(x — 5)%? > 0; 16) 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;
x+3 . (x+4)(x+7) .
19) = <0; 20) =22 > o;
(x=2)(x+4)? . (x2+x)(x-3) .
21) " <0; 22) T <0;

HOpﬂ)IOK BbIITOJTHCHHUA paﬁon:
HpI/I pPCHICHUN HEPABCHCTB HUCIIOJIb3YIOTCA CICAYIOIINEC IMPpaBUJIa npeo6pa30BaHH51 HCPAaBCHCTB B

PaBHOCHUJILHBIC!

a) KaKoii- 1100 4JeH HepaBEHCTBA MOXKHO MEPEHECTH U3 OJIHOM ero
YaCTH B JIPYTYI0 C MPOTHUBOIOJIOXKHBIM 3HAKOM, OCTAaBHB TIPU STOM 0e3 W3MEHEHHS 3HaK

HCEPABCHCTBA,

6) 00e yacTu HCPAaBCHCTBA MOXXHO YMHOXHUTL WJIHW PasgcinuTb Ha OJHO TO XKC ITOJOXKHUTCIBHOC

YHnCJIO, OCTABUB ITPpHU 3TOM 0e3 U3MEHEHUS 3HAK HCPAaBCHCTBA,

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXHTD WJIM Pa3/ieIuTh HA OTHO U TO € OTPULIATEIbHOE YHCIIO,

HU3MCHHB IIpU 3TOM 3HAK HCPABCHCTBA HA HpOTI/IBOHOJ'IO)KHHﬁ

[Ipu pemieHnu CUCTEM HEPABEHCTB HY)KHO PEIIUTH KaX/10€ U3 HUX U BBIOpaTh 00Ilee peleHue.

Xon paboTsl:

Pemmum HEPABCHCTBA.
7x—1 2x—5 7

1. 5x — + > —
5 10
[TepeneceM Bce 4iieHBI B JIEBYIO YacTh U MPHUBEAEM K OOIIEMYy 3HAMEHATelt0. OOLuil 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+5+4x—-10—-7>0

19x — 12 > 0
12
X~ 19

2
12
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12
OtBeT: 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, = e =

5—-1 2
2="g" =3

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

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

2
OTBeT: x € (5; 1)
®opma npeacTaBieHUsl pe3yJbTaTa: BHIIIOTHCHHOS 33/ I1aHHC.

Kpurepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBINIOJTHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIIHLHBIC PE3YIbTATHl U BBIBOJIBI; B XOJI€
MpOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OIITHOKH.

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

Tema 1.2 @®yHkuun u rpapuku

IIpakTnyeckoe 3ansaTne Ne6
HccaenoBanue pyHkuuid. CBoicTBA JMHEHHOM, KBAAPATUYHON, KYCOYHO-THHECHHON H
APOOHO-THHEeHHOH QyHKIUH

IIe.m, paﬁoTbIZ CI/ICTCMaTI/ISI/IpOBaTB SHAHUA y4dallluXcsd, (I)OpMHpOBaTL HaBBIKKW HCCJIICOOBaAHHA

GbyHKIHI.
IIpakTHyeckasi padora ¢popmupyer:
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[1P64. ymenue omnepupoBaTh MOHATUSAMH: (YHKLHMS, HENpepbIBHAs (QYHKUUS, HPOU3BOJHA,
nepBooOpasHasi, ONpeesICHHbI MHTErpall; YMEHUE HAaXOJUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH,
UCTOJIB3Ysl CIIPAaBOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINNX Cirydasx (pyHKIMHM HA MOHOTOHHOCTb,
HaxoAuTh HauOOJbIIME W HAaUMEHbLIME 3HAuyeHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUWIEHOB C
MCTOJIB30BAHUEM allapara MaTeMaTHYEeCKOT0 aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 3a/laul HAa HauOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

ITP65. ymeHue omepupoBaTh MOHATHUAMHU: PalMOHaNbHas (YHKLMs, NOKa3aTelabHas (QyHKIUS,
creneHHast pyHKIus, Jorapupmudeckas QyHKIHS, TPUTOHOMETpUYeckre QPyHKIMH, 0OpaTHbIe (QYHKIUH;
YMEHUE CTPOUTh I'paUKH M3YyYEHHbIX (YHKLUUH, UCHOIB30BATh I'PaQUKH IPU U3yYEHUH MPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUM 3aJad M3 JIPYTUX Y4eOHbIX HPEAMETOB W 33134 U3 PEalbHON KHU3HH,
BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETUUNHAMU;

[TPy8. ymeHue cBOOOAHO OmNEpUPOBATH MOHATUAMHU: Tpaduk (yHkKIHH, oOpartHas QyHKIWMS,
KOMIO3ULMs (DyHKUMM, JuHEeHHas (QyHKUUs, KBagpaTUuHas (yHKIUsS, CTeleHHas (QYyHKIMs C LEJbIM
mokaszaTejieM, TPUTOHOMETpUYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHas W Jorapugmuyeckas (QyHKIUHM; YMEHHE CTPOUTh Ipaduku (GYHKUUNA, BBINOJIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMNA [UIST WU3ydCHHS
IIPOLIECCOB M 3aBUCUMOCTEH NMpH PELICHNH 33aJa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BBIpa)XaTh (POPMYJIaMU 3aBUCHMOCTH MEXAY BEIMYMHAMH; YMEHHE CBOOOHO ONEPUPOBATH TMOHSATHIMU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIMU, OTPAHUYEHHOCTb (PYHKIUH, MOHOTOHHOCTb (DYHKLIHUH,
SKCTpeMyM (yHKIMH, HauOoiblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMHM Ha IPOMEXKYTKE, yMEHHE
IIPOBOJIUTH UCCIIEJOBaHUE (PYHKLIMU; YMEHHE UCIIOIb30BaTh CBOMCTBA U IpapuKu GYHKUMHI AT pelieHus
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; U300paxaTh Ha KOOPJUHATHOW IIOCKOCTH MHOXKECTBA
pelleHi ypaBHEHU, HEPaBEeHCTB U UX CUCTEM,;

[IPy18. ymeHue MoaenupoBaTh peajbHble CHUTyallMM Ha SI3bIKE MAaTEMAaTHKH; COCTABIIATH BBIPAXKCHMUS,
ypaBHEHHUsI, HEPAaBEHCTBA W HMX CHCTEMbI [0 YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHbIC MOJICIH C
WCTIOJNIb30BAaHUEM armapaTta aireOpbl, MHTCPHPETHPOBATh IMOMYYCHHBIH pE3ylbTaT; CTPOUTh MaTeMaTHUECKHE
MOJICITH C MOMOIIBI0 T€OMETPUYECKUX IOHITHI W BEIHYMH, PEIlaTh CBSI3aHHBIC ¢ HUMH NPAKTHYCCKUE 3aa4H;
COCTABJISITh BEPOATHOCTHYIO MOJEJb U MHTEPIPETUPOBATh IOJIYYEHHBIH PE3YJbTAT; pellaTh IPUKIAIHBIE 3aa4l
CPE/ICTBAMU MAaTEMaTHIECKOTO aHAIIM3a, B TOM YHCIIe COLUATBHO-9KOHOMUYECKOTO U (PU3MIECKOT0 XapaKTepa;

Boinosinenue padorsl ciocodcTByeT GOpMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoecCHOHaIbHON NeSTENbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CPEICTBA MIONCKA, aHAJIM3a U UHTEpPIpeTaluy UHpOopMaluu u
MH(GOPMAIMOHHbBIE TEXHOJIOTHH JUISl BBIMOJIHEHUS 3a/1a4 TPO(pECCUOHATBHON 1eATENbHOCTH;

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATEIIbHOCTh B NpOQecCHOHaNbHOM cdepe, HCHONB30BATH 3HAHHUS 10
(UHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAILIMSIX;

OK 04 D¢} dexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMAaH/IE;

IIK 2.1 VuacTBOBaTh B MPOEKTUPOBAHMM TUAPABIMYECKMX M IHEBMATHYECKHUX MPHUBOAOB II0
3aJJaHHBIM YCIIOBHUSIM M pa3padaThIBaTh MPUHIUITHAIBHbBIE CXEMBI.

3ananue
1) Haiigute 3HaueHust GyHKIMI B TOUKaX
a)  f(x)=2x%-3x+1, x; =0,
X, =2,
x3 =-—1;
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6)

a)
6)

fx) = 2 X, =—1,

x=3

Xy = 0,
X3 = 6
2 -
2) s pyrknuu f(x) = 2X3:’; * naiture:
fx —32):
f(=x%);
1
73
3) Haiinure obnacte onpeneneHus ¢yHKIIHMA:
6 . __7 .
a) Y=o ) Y=g

B) y=vVxZ-3x+2; r) y=vVxZ+4dx—12;
1

= — ’ 3
.H) y /Xz—_ll-, e) y — 49_x2 .

4) Uccnenyiite GyHKIIMK HA YETHOCTD:

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

B) y =5 —3x53; r) y =2%+27%,

— —X- _ 2
voy=2ez 0 y=iEn
x = 3x% — 227 +4x +3

x) Y= 3) y = 3x X X .
5) Hccnedyiime ¢pynkyuu, 3a0annsvie cpagpuuecku, Ha Y4eMHOCHb:

a) 0)

.
.
J».

oMU
*

vvvvvvvvvv

n) e)
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IHopsinok BbINOJIHEHHUS PA0OTHI:

1) Haiigure obnacts onpenenenus GyHKINU.

Jis HaxoXIeHHs MPOMEKYTKOB 3HAKOMOCTOSHCTBA HAMAWTE TOYKU IEPECeYEHHUs] C OChIO
abcuuce, pemuB ypaBHenue y=0. HalinmenHsie KOpHH paccTraBbTe Ha ocu OX B MOpSAKE BO3pAacTaHUs U
HaWAUTE 3HAK PYHKIIMH HA KaXJI0M M3 OTy4YEeHHBIX HHTEPBAIOB. 3alUIIUTE PE3YIbTaT.

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

1.3amMenute aprymeHTt QyHKOUM X Ha "-x". IloacraBpTe STOT aprymeHT B
(GyHKIMOHATIBHOE BBIPAKCHHUE.

2.Y1pocTuTe BhIpakeHHUe.

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

Ecin y(-x) = y(X), TOo 3TO 4eTHas QyHKLHUS.

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

Ecnu ke mpo QyHKIMIO HENb3sl CKa3zaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOWUCTBY
YETHOCTH 3TO QPyHKIHS 0011ero Buaa. To ecTh, OHA HE SABIISAETCS HU YETHOW, HU HEUETHOM.

4. 3anumure caelaHHbIe BAMH BBIBOJIBI.

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

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

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

Xox padoTsr:

Z-1
Uccnenosars Gyakuuo f(x) = —.

X
Pemenue

O6mnacts onpenenenus pyaxuuu D (f) = (—o0;0) U (0; +00).
(—x)2 -1 x?-1 x%—1
Fl=x) = S )

—X —x X
f(—x) = —f(x) =>dyuxuus f (x) ABIACTCA HEYETHOM.

(I)opma NpeacTraBJdCHus pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHHUC.

Kpurepun ouenku:

Ouenka "oTJHYHO" BBICTABISETCS, €CITU padOTa BBHIMOIHEHA B MOJTHOM 00BEME C COOIIIOIEHHEM
HEOOXOMMOM TOCIIEe0BaTeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.
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Ounenka '"ya0BJIeTBOPUTEJBHO' BBICTABISECTCSA, €ClM paboTa BHINOJIHEHA HE MOJHOCTBIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABIISCTCS, €CJIM PabOTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.2 @®yHKkuun U rpapuku

IIpakTHyeckoe 3anATHE N7
IHocTpoenue u yreHue rpapukoB GyHKUUMN

Heanb padorbi: CucreMaTH3UpoBaTh 3HAHUSA YYalIUXCs, (GOPMUPOBATh HABBIKM HCCIIEAOBAHUS
(GyHKIUH ¥ TOCTpOeHUs rpauKOB, HCCIEOBAHUS TPAQHUKOB TPOU3BOICTBEHHBIX IPOLIECCOB.

IIpakTuyeckas padbora popmupyer:

[1P64. ymenue omepupoBaTh MOHATUSAMH: (YHKIHS, HETNpepbIBHAs (QYHKIUS, HPOM3BOIHAS,
nepBooOpasHasi, ONpeeseHHbI UHTErpajl; yMEHUEe HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTapHBIX (YHKLUH,
HCIOJIb3YSl CIPAaBOYHbIE MAaTEpUAJIbl; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIUU HA MOHOTOHHOCTb,
HaxXoAuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpadUKd MHOTOUWIEHOB C
HCII0JIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; IPUMEHATh POU3BOJIHYIO IIPU PELICHUH 3a]ad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 33[jaul Ha HauOOJblINEe U HAaUMEHbLINE 3HAYEHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHUS;

ITP65. ymeHue omepupoBaTh MOHATHUSMH: palMOHANbHAas (YHKIMS, MOKa3aTelbHass (QYHKLUS,
creneHHast pyHKIus, JorapupmMudeckas QyHKIHS, TPUTOHOMETpUYeckre QyHKIH, 00paTHbIe ()YHKIUH;
YMEHHUE CTPOUTh I'padMKH M3YUYEHHBIX (DYHKIUH, UCIONb30BaTh rpaUKU NpU U3YYEHUU INPOLECCOB U
3aBUCHMOCTEH, MpH pelleHruH 3ajad U3 APYrux yY4eOHBIX MPEeIMETOB M 3a/ad W3 peabHOM JKU3HH;
BbIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYUHAMU;

[1Py8. ymeHue cBOOOAHO ONEpPUPOBATH MOHATUAMM: Tpa@uk (GYHKIUH, oOpaTHas (QYHKIMS,

KOMMO3ULUS (PYHKIMH, TuHEHHas (QyHKIUS, KBagpaTUuHas (YHKIUS, CTereHHas (QYHKIMS C LENbIM
MOKa3arejaeM, TPUTOHOMETPUYECKHE  (PYHKIMHM, OOpaTHblE  TPUTOHOMETPHUYECKHE  (PYHKIIHUH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUH, YMEHHME CTPOMTh Ipadukud (YHKIHUH, BBITOIHATH
npeoOpa3oBanusd TrpadukoB (YHKIUH; yMEHUE HCIONb30BaTh rpapuku QyHKUMHA i1 U3y4eHUus
MPOIIECCOB M 3aBUCUMOCTEH MpHU PEeLICHUHN 3a/1a4 U3 APYIHX y4eOHBIX NMPEIMETOB U U3 peallbHOW JKU3HU;
BbIpaXkaTh (pOpMyJaMH 3aBUCUMOCTH MEX]y BEIMYMHAMM; YMEHHE CBOOOHO ONEpPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (PYHKIMM, MOHOTOHHOCTb (DYHKLIUH,
AKCTpeMyM (YHKIMM, HauOOJIbIIee W HauWMEHbIIee 3HAa4eHHUs] (QYHKIUU Ha IPOMEXKYTKE, yYMEHHE
IIPOBOJIUTH MCCIIEJOBaHNE (PYHKIIMHU; YMEHHE UCIOIb30BaTh CBOMCTBA U rpaduku QyHKIMHA 1 pereHust
ypaBHEHUI, HEPABEHCTB U 3ajlay C apaMeTpaMu; U300paxkaTb Ha KOOPJUHATHOM MJIOCKOCTU MHOXKECTBA
pElIeHNli ypaBHEHUI, HEPABEHCTB U UX CHCTEM;
[1Py18. ymeHune MoAenupoBaTh pealibHble CUTYallMd Ha S3bIKE MAaTEMaTUKU; COCTABIIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33/Jauyd, HUCCIIEIOBAaTh ITOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHWEM  ammapaTa anreOpbl, HMHTEPIPETHPOBATh IOJYYEHHBI  pe3ylbTaT; CTPOMTH
MaTEMaTHYECKUE MOJEIN € MIOMOIIBIO T€OMETPUYECKUX IMOHATUI U BEJUYMH, PEIIATh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJ€Ab W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pelarbh NPUKIAJHbIE 3aJaud CPEACTBAMM MAaTEMaTUYeCKOro aHaliu3a, B TOM 4HCIE
COLIMAJIbHO-9KOHOMHUYECKOT0 U (PU3MUECKOr0o Xapakrepa

Boinosinenue padorsl cnocodcTByeT GOopMUPOBAHUIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCUOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
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Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnons30BaTh COBPEMEHHBIE CPECTBA MTOMCKA, aHAIM3a M MHTEPIIPETAIlui HHGOPMAIUH U
MH(OPMAIMOHHbBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBLHOM 1A TebHOCTH;

OK 03 IlmaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBLHOE U JIMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATENbCKYIO JIEATEIbHOCTh B MPOPECCHOHATBHONH cdepe, HCHOIb30BaTh 3HAHUS 110
(buHAaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAILIHSIX;

OK 04 D¢ dexTrnBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

I[IK 2.1 VYuacTBOBaTh B MNPOECKTUPOBAHUM THUAPABINYECKHX U IHEBMATUYECKUX IMPUBOIOB IO
3a/IaHHBIM YCIIOBUSIM M pa3palaThIBaTh MPUHIUITUATIBHBIE CXEMBI.

3ananue

1. Ha rpaduxe m3oOpaxkeHa 3aBUCUMOCTb KPYTSILEr0 MOMEHTa JABMraTeis OT yuciia 000OpOTOB B
MUHYTy. Ha ropm3oHTaIbHOH OCH OTMEYEHO YHUCIO OOOpPOTOB B MHHYTY, Ha BEPTUKAJIBHOW OCH —
kpyTsmuid MoMeHT B H-M. [Tonb3ysch rpadukom, mOCTaBbTE€ B COOTBETCTBHE KAXKAOMY MHTEPBATY YHCIIA
000pOTOB B MUHYTY XapaKTEPUCTUKY KPYTSILEro MOMEHTa Ha 3TOM UHTEpBaJe.

140
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HHTEPBAABI BPEMEHH XAPAKTEPHCTHKH

1) npu yBeaAn4eHHH YHcAa 0OD0OPOTOB KPYTSAIIHI

A O=1500.00,/ 3. MOMEHT pPacTeT, Ho He npessimaeT 20 H-m

2) Ipu YBEAHYEHUH YHUCAA 000POTOB KPYTHAIIHHI

B) 1500-2000 06./MuH.
MOMEHT HE MEHSIeTCS

3) npu yBeAM4EeHUHU YHCcAA 00OPOTOB CaMBIH

B) 3000-4500 06./muH. 6 &
BICTDBIH POCT KPYTSHIIEN0 MOMEHTA

4) npH YBEAMYEHUH YHUCAA 000POTOB KPY TSI

') 4500-5000 06./MuH.
MOMEHT I1aJIaeT

B Tabnuue nox kaxaoi OyKBOM yKa)kUT€ COOTBETCTBYIOIIUI HOMEP.
A|B|B|T

2. JlaBnenne pabodveldl >KUIKOCTH THAPABINYECKOTO OO0OPYAOBaHHS B 3aBHCHMOCTH OT BPEMEHHU
MEHSIETCS 110 3aKOHY:
P(t) =t -2t + 1.
[Toctpoiite Tpaduk u3MEHEHUs JAaBlieHUs. B Kkakoil MOMEHT BpeMeHH [aBjeHHE ObLIO
MUHUMAaJbHBIM? B Kakoil IpoMeXyTOK BpEMEHHU CHJIa TOKa Bo3pacTana?

3. IpuMeHss reoMeTpHYECKHe IPeoOPa3oBaHus, MOCTPOiiTe rpaduKu (yHKIMIA:
a) y=(x—-5)?2+1;

6) y=I(x+1)>+1];
1
B) y:n+3;
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1
|x|+2

n y=

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI

Hns  noctpoeHuss  rpapukoB

BOCHOHBSyﬁTeCB reoOMETPUICCKUMU Hp606paSOBaHI/IHMI/IZ

CUMMETPUYHOE OTOOpaXeHHe Tpa(uKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, NapajUIedbHBIA IEPEeHOC

rpaduKoOB, C)KaTUE U PACTSHKEHUE.

Xox paboThi:

3anaua 1. Ha rpaduke n300paxeHna 3aBUCKMOCTb KPYTSAIIET0O MOMEHTA JIBUTATEINS OT YHCIA €ro

000poTOB B MUHYTY. Ha ropn3oHTalIbHOI OCH OTMEUEHO YKCiI0 000pPOTOB B MUHYTY, Ha BEPTUKAILHOM

OCU — KpyTAIuii MoMeHT B H - M.

H-mA
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HOJ’IL3y5ICB Fpa(bI/IKOM, MOCTABbTC B COOTBETCTBUC KAXKIOMY MHTCPBAJy BpPCMCHHU XaPAKTCPUCTUKY

KpYTAIIEro MOMEHTA.
NHTEPBAJIbI BPEMEHU
A) 0—1000 06./mMmun

B) 1500 — 2000 06./MmuH

B) 3000 — 4000 06./muH

I') 4000 — 6000 06./MuH

XAPAKTEPUCTUKHU

1) KpyTsimmii MOMEHT poc OBICTpee BCero.
2) Kpyraumii MOMEHT najai.

3) Kpyrsamumii MOMEHT HEe MEHSIICS.

4) Kpytsaumwmit MomeHT He mpesbiman 20 H - M Ha
BCEM MHTEpBAJIE.

B Tabnuue nox kaxaoi OyKBOM yKakUTe COOTBETCTBYIOIIUI HOMEP.

Pemenue.

A

b

B

I

Ha untepsane 0—1000 06/MuH kpyTamuii MomeHT He npeBbiman 20 H - m.
Ha untepsane 1500—2000 06/MuH KpyTSAIIMA MOMEHT POC OBICTPEE BCETO.
Ha untepsane 3000—4000 06/MUH KpyTAIMIMI MOMEHT HE MEHSUIICS.
Ha unrepsasne 4000—6000 06/MuH KpyTSIIUil MOMEHT HaJlal.

Takum oOpa3om, mosrydaeM cootBercteue: A — 4,6 — 1, B —3, T — 2.

OtrBeT: 4132.
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3anaua 2. IToctpouTts rpaduk pynkuuu y = (x + 3)? + 4.

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

3arem crpoum rpaduk y = (x + 3)? myrém napamiensHoro nepenoca rpaguka sieBo(puc.2).
Crpoum rpaduk y = (x + 3)? + 4 napanenbHbIM IepeHOCOM rpaduka BBepx (puc.3).

| | }

Puc. 1 Puc. 2 Puc. 3
dopmMa npeacTaBJieHUsI pe3yJbTaTa: BHIIIOJIHCHHOS 3a/1aHHC.

Kpurepum ouenku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"y10BJIeTBOPUTENbHO'" BBICTABIACTCSA, €ClAM PadoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThl U BHIBOJIBI; B XOJI€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ounenka '"Hey10BJIETBOPUTEIBLHO' BBHICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTHyeckoe 3ansaTHE Ne§
Pemienue MppanuoHaJbHbIX YPAaBHEHHH

Heasb padorsi: O600LIMTH, 3aKPENIUTh U CUCTEMATHU3UPOBATh 3HAHMS ydamuxcs, (popMupoBaTh
HAaBBIKM PEUICHUS Pa3Iu4HbIX BUJOB UPPALMOHAIBHBIX YPABHEHUM.

IIpakTyeckas padora popmupyer:

[TP62. ymeHue onepupoBaTh NOHATUAMHU: CTENIEHb YHCIIA, JOrapudM 4YuClia; YMEHHE BBINOIHSTD
BBIUMCIIEHUE 3HAUEHUH 1 IpeoOpa30BaHus BBIpaKEHUI CO CTENEHsIMH U jJorapudmamu, npeoOpa3oBaHuUs
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

[1P63. ymeHue omepupoBaTh MOHATHAMM: pPALMOHANbHBIC, MPpPALMOHAIbHBIE, MOKa3aTelIbHBIE,
CTCIICHHBIC, J'IOI‘apI/I(l)MI/I'—IeCKI/Ie, TPUTOHOMETPHYCCKUEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTCMBI,

[TPy6. ymenue cBOOOJIHO ONEpUPOBATh MOHATHUAMH: CTENEHb C LEJIBIM IOKa3aTeleM, KOpEeHb
HaTypaHBHOﬁ CTCIICHU, CTCICHb C paldOHAJbBHBIM II0Ka3aTCjI€M, CTCIICHbL C )IGfICTBI/ITGJ'ILHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm Jucia, CHHYC, KOCHHYC ¥ TAaHT€HC MPOU3BOJIBHOTO YU CIIA;

[1Py7. yMeHue omnepupoBaTh TMOHATUSMHU: TOXAECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUM U HEPABEHCTB, PABHOCHIIBHOCTb YPAaBHEHUH, HEPABEHCTB
U CHUCTEM, paluOHAJIbHBIC, HWPpPALUMOHAIBHBIC, II0KA3aTCIIbHBIC, CTCIICHHEIC, norapnchquCKHe,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YPaBHEHHUs, HEPABEHCTBA U
CHUCTEMBI C ITIOMOIIBIO PA3JIMYHBIX ITPUEMOB; PE€IIATh YPABHCHUA, HCPABCHCTBA U CUCTCMBI C ITapaMETPOM;
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MNPUMCHATH YpPaBHCHUA, HCPABCHCTBA, UX CUCTCMbI IJId PCHICHUA MATCMATUUCCKHUX 3ada4d W 3aJa4 U3
pa3IMUYHBIX 00JIacTel HAYKW U PEAIbHOU JKU3HH;

[1Py18. ymeHue MoAenupoBaTh peajlbHblE CUTYyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIISThH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJlauM, MCCIEAOBAaTh MOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHHMEM armmapaTta aireOpbl, HHTEPIPETHPOBATh MOMYYEHHBIA PE3YNIbTaT; CTPOUTH
MaTEeMaTHYeCKUe MOJEINU C MOMOIIBI0 T€OMETPUUECKHUX MOHSATUI U BEJIUYMH, PEllaTh CBSI3aHHbIE C HUMU
MPAKTUYCCKUC 3adadu; COCTABJIATb BCPOATHOCTHYHO MOJCIIL W HUHTCPHPECTHPOBATH HOqueHHBﬁi
pe3ynbTaT; pemiath MpHUKIaJHbIE 3aJaud CPEACTBAMH MAaTEeMaTH4YeCKOro aHalii3a, B TOM YHCIE
COLIMANIEHO-9KOHOMHUYECKOTO U (PH3MUECKOTO XapaKTepa

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 mpodecCHoHaIbHON AeATENPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIMH HHPOPMALIMHA U
MH(OPMAIMOHHBIC TEXHOJIOTUH JJISI BBITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE

3ananue
Pemmre ypaBHeHUS:

1) Yx—-1=4

2) V3x+7+4=0;

3) 6)9+/x-3=x

4) B) Jx?—2=+3-4x
5) 1) VAx+2+4x-2=4

ITopsinok BbINOJHEHHS PadOTHI

1) [Ipy BO3BenEeHUU YypaBHEHHsSI B YETHYIO CTENEHb IOJIy4aeTCsl YpaBHEHHE, SIBISIOIIECECS
CIIEACTBUEM HMCXOAHOTO. [103TOMY BO3MOXHO NOSIBJIEHHE NOCTOPOHHMX PELIECHUI YpaBHEHMs, HO HeE
BO3MOXXHa moTepsi KopHel. [IpuunHa mpuoOpereHuss KOpHEM COCTOMT B TOM, YTO NPU BO3BEJIECHUU B
YEeTHYIO CTENEeHb YUCEJI, PaBHBIX 10 aOCOMIOTHON BEIWYHMHE, HO pa3HbIX [0 3HAKY, NOJY4aeTcss OJUH U
TOT e pe3ynbTar.

Tak Kak MOTYT MOSBUTHCSI IOCTOPOHHUE KOPHH, TO HEOOXOJIUMO JIeJlaTh IMPOBEPKY, MOJCTABIIASA
HalJIeHHbIE 3HAYEHUS HEU3BECTHON TOJNBKO B II€pPBOHAYaJIbHOE YpaBHEHHE, a HE B KakKHUe-TO
IIPOMEKYTOYHBIE.

2) [Ipu pemennn uppanvoOHAIBHBIX YPaBHEHUH IOJIE3HO NEpe] BO3BEICHUEM O0EHX yacTel
YPaBHEHUS B HEKOTOPYIO CTEIIEHb "YEAUHUTD pajuKan'.

Xox paboTsrI:
1) Pemnth ypaBHEHUE

A=dx+3=x-1

Pemenne. AkKkypaTHOe BO3BEJACHHUE B YETHYIO CTEIIEHb YPAaBHEHHUs BUAA
B [IEpEX0/I€ K PABHOCUIIBHOM €My CHCTEME

- , |'A{x} = B*(x).
WA(x) = B(x) =+
| B(x) 20

HA(x) = B(x)

COCTOHUT



Bi{xy =0 .
HepaBenctBo = ™/ B OTOM CHCTEME BEIpA)KaeT YCJIOBUE, IPU KOTOPOM YpPaBHCHHE MOXKHO
BO3BOJIUTH B IICTHYIO CTCIICHb, OTCCKACT HOCTOpOHHI/Ie peH_IeHI/IH H IIO3BOJISICT OGXOI[I/ITBCSI 663 HpOBepKI/I.

Vpasrenne ¥—3%X+3 =X -1 papnocunsno cucreme
|3-3x=(x-1)°,

|x-120
. X tx-2=0
Pemas IIEPBOC YPaBHCHUE OTOU CHUCTEMBI, PaBHOCUJIIBHOC YPaBHCHHUIO - , HHOJIYYUM
£ =1_x =-2
KOpHH 1 5 S .

BTOpOfI KOpE€Hb HE YIAOBJICTBOPACT HCPABECHCTBY CHCTEMBI H, CJII€AOBATCIbHO, ABJIACTCA
IMOCTOPOHHUM KOPHEM HCXOJHOI'0 YpaBHCHHA.

Omser: ¥ =1,
2)Pewuth ypaBHEHME
T+-2x+3=06
NE -6 —
Pemenue. MetoJ1 yeqMHEHUS paMKaa IPUBOJNT K ypaBHeHUIO V=% + 3=0-x
DTO ypaBHEHHE PAaBHOCUIILHO CUCTEME
’ . 2
2X+3={(6-x)",
6-x20
Pemas nepBoe ypaBHEHME 3TOM  CHUCTEMBI, IOJYy4YUM KOPHH *1 i G , HO
yenosue @ — X = 0 ppimonmmsercs Tompko s X =3,
Orser. X =3,

2 - -
3) Peiuth ypaBHEHUE V=05 + 3x—6 = /- 6x- 14 :
Pelenune. 10 ypaBHEHHE PABHOCHILHO CHCTEME
|-9x + 3x - 6=—6x- 24,
|—6x-2420

2
o _ } T — ()
Pemras nepBoe ABHCHHUC 3TOU CHUCTCMbI, paBHOCHUJIBHOC ABHCHUIO X L+ 2 MOJIYYHUM
2 5

£ =-1_x =2
KOpHH "1 )/ .

OpHako Mpu 3TUX 3HAYEHUSX X HE BBINOJIHSIETCS HEPAaBEHCTBO ~— 0x—24= D, U MIOTOMY JaHHOE
YPaBHEHUE HE UMEET KOPHEH.

Otget. KopHneii Her.

4)Peinth ypaBHEHME

Nr+5+A20-x= 7
Pemenue. BO3B€I[CM 00e uacTtu YpaBHCHUA B KBaApaT U HNPOU3IBCIACM IIPUBCACHUC HO,Z[06HBIX

YJICHOB, IEPEHOC CJIaraeMbIX U3 OJHOW YaCTH PaBEHCTBA B JAPYI'YIO M YMHOXEHUE 00enx vactei Ha 1/2.
B pesynbprare noiay4uM ypaBHEHHE

= Y — 1%
r+5oAf20-x=12 , SBJSIONIEeCS CIIEACTBMEM wucxomHoro. CHoOBa BO3BemeM o00€ dYacTH
ypaBHeHUs B KBajpar. IlonyunM ypaBHeHue
(x+ 5020 -x)=144

2 -
KOTOpOE MPMBOAMTCA K Buay & —13x+H =0,
DT0 ypaBHEHHME (TaKKe ABJIAIOIIEECS CIIEICTBUEM HCXOHOT0) UMEET KOPHH
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x, =4 x2=11_

O0a KopHS, KaK MOKa3bIBaCT MMPOBEPKA, YIOBJICTBOPSIIOT HCXOJIHOMY YPAaBHEHHIO.
OtBerT:

(I)opMa NMpeacraBJaCHus pe3yjbTaTa: BeIIIOJTHCHHBIC 3a/IaHUA.

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOIMMOM IOCIIeI0BAaTeILHOCTH JICUCTBHI; B OTBETE NPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MpOBeICHUS pabOThI ObUIH AOMYIIEHBI OIIHUOKH.

OueHka '""Hey/I0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJIAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTHyeckoe 3ansaTHE N9
IIpeoOpa3oBanusi BbIPAKeHUH, COAEPKAMMX CTENEHN U PATUKAJIbI

Heap padorbi: O600MMNTH, 3aKpENUTh M CUCTEMATHU3UPOBATH 3HAHUSA YyYallUXCS MpPHU pEIIeHUn
3aJaHUi 10 MNpeoOpa3oBaHUIO BBIPAXKEHUHM, COJEpPXKALIMX CTENeHW M paauKaibl. PaccMoTpeTrh HX
pUMEHEHHE B IPUKJIAIHBIX (opmynax

IIpakTyeckas padora popmupyer:

[TP62. ymeHune onepupoBaTh MOHATUAMU: CTENEHb YMCIA, JOrapu(M UYUCIIA; YMEHUE BBITOIHATH
BBIUMCJICHHE 3HAaYEHUI 1 peoOpa30BaHus BHIPAKEHUHN CO CTENEHSIMU U JlorapudMamu, Ipeodpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1Py6. ymeHnue cBOOOJHO OINEpPUPOBATH MOHSTHUAMHU: CTENEHb C LENbIM IOKa3aTeleM, KOPEHb
HaTypallbHOM CTEIIEHH, CTENEHb C PALUMOHAIBHBIM II0KA3aTEIEM, CTEIEHb C JEHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeNleM, JIorapuM 4uciia, CHHYC, KOCHHYC U TAHT'€HC IPOU3BOJIBHOIO YHCIA;

[TPy18. ymeHne MoAenMpoBaTh peabHbIE CUTyalldd Ha S3bIKE MaTEMAaTHKH; COCTaBIISITh
BBIPAKEHHUSI, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3aJa4M, UCCIIEN0BATh MOCTPOCHHBIE
MOJICJIU C HCIIOJB30BAaHHWEM arapaTta aiareOpbl, HHTEPIPETHPOBATh TMOJYUYCHHBIH pe3yJabTaT; CTPOUTH
MaTeMaTUYECKUE MOJIENIH C IIOMOILIBI T€OMETPUUYECKUX MMOHITUH U BEJIMYMH, PELIaTh CBA3aHHbIE C HUMHU
MPAKTUYECKUE 3aJ1a4d; COCTABJIATH BEPOATHOCTHYKO MOJEIb W HHTEPIPETHUPOBATH MOITYYECHHBIN
pe3yJbTaT; pelarb NPUKIAJAHBIE 3a4a4d CPEACTBAMM MATEMATHYECKOIO aHaiau3a, B TOM YHCIE
COLIMATTbHO-9KOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
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Pa3JINIHBIM KOHTCKCTaM;

OK 04 D¢ddexTuBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJIJICKTHBE U KOMAH/JIC,

IIK 2.1 VuacTBOBaTh B NPOEKTUPOBAHUM TUIPABIMYECKMX U MHEBMATHUYECKUX IPUBOJIOB IIO
3aJJaHHBIM YCIIOBHSIM U pa3palaThiBaTh MPHHIUITHAIBLHBIC CXEMBI.

3aganue

1. Halimure 3Ha4eHUE BBIPAKEHUSA

7—2 _7—12
a) 7—16
6) (V3-JT) -
B)V24-9;
2. Halinure 3HaueHue BLIpEDKGHI/I}I
220.53 1
a) npua = 2; 0) p_z p-2ps PHP =7

1. HpI/I anna6aTquCK0M mpolecce ISl USaIbHOTO ra3a BHITIOIHSAETCS 3aKOH pV*=6,4-10° ,Tne p —
nasnenne B rase (B Ila), V — 06béM rasa (B M°), k = 5/3. Haifaute, kakoii 066éM V (B M°) Gymer
3aHMMAaTh a3 PHU JaBIeHAH p, paBoM 2- 10 ° ITa.

2. Ilepuon momypacmaza BemectBa paBeH 140 cyrok. CkonbKo BemiecTBa octanercst yepes 10 jer, eciu
€ro HavaJibHasi Macca paBHa 8r?

3. KonuuecTBo TEMIOTHI, BhIEIIeMOE IPOBOHUKOM C TOKOM, BbIUHCIseTcs 10 popmyne: Q = I? - Rt.
Haiigure cuny Toka (B Amnepax), ecnmu Q = 720 /Ixx, R=90m, t =5c.

IMopsiiok BHINOJHEHUS PAOOTHI

BeiHecuTe 3Hak MUHYC U3 ipou3BeieHus. Bocnonb3yiTech CBOMCTBOM CTENEHU C OTpULIATEIbHBIM
nmokaszarejieM. YTOTpeOUTe CBOMCTBO BOCIPOM3BENEHHUS BO BTOPYIO CTENEHb. J[Isi OKOHYATEIHHOTO
YIPOULIEHUsI 3TOr0 MHpHUMeEpa BOCMOJIB3YHTECh IMPAaBUIOM YMHOXXEHHUS apoOeil. B mocnennem mare
BOCIIOJIB3YHTECH JIEJICHUEM CTENEeHE! C OJIMHAKOBBIM TIOKA3aTEeIeM.

B sToM cinydae Haqo MPUMEHHUT CBOMCTBO CTENEHEW C OTPHULATENbHBIM IMOKa3areneM. UToObl
pasrpy3uTh MOJIYYEHHYIO ApoOb, HaJ0 Mpeodpa3oBarth 3Ty ApoOs B aeneHue. [IpuBectu apods Kk 061memMy
3HaMEHATeNI0 U MPOU3BECTH CIOXKEHHE JpoOei ¢ oOuuM 3HameHarteneM. [locneaHuM marom caenathb
COKpaIICHHE.

Onpenenute MOpANOK JeHcTBHUA. BblpaxeHue B MepBoH CKOOKe MNpUBEAUTE K o0OLIeMy
3HAMEHATENI0, B YHUCIHTENE CJAeJaiiTe TPYNNUPOBKY M BBIHECHTE OOIIMA MHOXHUTENIb 32 CKOOKY.
BeimonnuTe nenenue, cokparure Ha oOmuil MHOXUTenb. [locnennee neiicTBue — croxkeHue Apodeit ¢
OIMHAKOBbBIMHU 3HAMCHATCIISIMU. HpI/IBe}II/ITe HOHO6HBIG cJlaracMbI€C.

Xoxa padoThbl

6\-3 2\4 6 7.,557
()26 Xy
x2y3 X10y10217
Buauane Haao MPOBECTU PACKPLITUC CK06OK, AJI 3TOTO BOCIIOJIB3YEMCA CBOMCTBOM CTEIICHEM.

((-3)6) ,.(42)
X X0y 7-10 . 5-10.,7-17 -3, 5,10
= 2 -x "y Z =x* y X yZ

1) YopocTuth BeIpaxkeHHUE:




Bocnions3yemcst CBOMCTBOM CTEIIEHEH ¢ OTPULIATEIBHBIM ITIOKA3aTEIIEM.
o1

O . y

12 3.5,10
X x°y’z

2) YIpocTUTh BhIpOKCHUE

Jx+1 ] 1

xNx+x+4x x2 _ [y

Pemenne. Beenem o603nauenne  a =+/x , tormax =(V/x)? =a?, xJx=d’a=a®.
a+l 1
a®+a’*+a a'-a

dopMyia U3 yCIoOBHUs 3a/1a4 MOCIE 3aMEHbI OY/IET BBIMISACTh TAK:

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

: = =(a+D(@-N)=a’ -1
a®+a’+a a*—a a(a®*+a+l) 1 (a+Da-D=a

BepHemcs k 3amene: a’-1=x-1.
Otser: x-1.

®opma npeacTaBaeHUus pe3yJbTaTa: BHIIOJHEHHOE 3aJaHHe

Kpurepum ouenku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEe0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MpOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISECTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOH YacTH pabOThI HE TTO3BOJISET CIeTaTh MPAaBUIHHBIX BHIBOIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapu(pmbl

IIpakTuyeckoe 3ansiTue NelQ
Perenue noka3areibHbIX YPABHeHMIt

He.]'lb paﬁoTbIZ O606H_[I/ITL, 3aKpCIUTh U CUCTCMATHU3UPOBATL 3HAHUA YYaAlIUXCA IO MCTOAAM
pCHICHUS ITOKA3aTCIbHBIX ypaBHeHHﬁ. PaCCMOTpCTB MMPUMCHCHUC IMMOKA3aTCIIbHBIX (I)yHKI_II/Iﬁ

IpakTuyeckasi padora popmupyer:



[1P62. ymeHue onepupoBaTh MOHATUSAMH: CTENEHb YKCIa, JOrapu(M YUCIa; YMEHHUE BBIIOIHSITD
BBIUMCIICHHE 3HAUYEHUH 1 NpeoOpa3oBaHMsl BBIPAKEHUM CO CTENEHAMH U Jorapudmamu, mpeodpa3oBaHus
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

[TP63. ymeHue omnepupoBaTh MOHATUSAMH: DPALMOHAIbHbIE, WPPALMOHAIbHBIE, MOKa3aTeIbHbIE,
CTETIEHHbIE, JTOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[TPy6. ymeHue cBOOOJHO ONEpPUPOBATH MOHATHSMHU: CTENEHb C LIEJIBbIM IOKa3aTeleM, KOpPEHb
HAaTypaJlbHOM CTEIIEHH, CTENEeHb C PAlMOHAIBHBIM II0KA3aTEIEM, CTENEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC M TAaHI'€HC IIPOU3BOJIBHOIO YUCIIA;

[IPy7. ymeHue onepupoBaTh MOHATUSMHU: TOXKAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE,
YPaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHHUM, HEPABCHCTB
U CHCTEM, palHOHaJbHbIC, HPpPAUOHANbHbBIC, IIOKa3aTelbHbIe, CTENEHHbIE, JorapuMuiecKue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1ApAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM KU3HHU.

Beinosinenue padorsl ciocodcTByeT GOpMUPOBAHUIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAJIM3a U UHTEPIPETAluU HHHOPMAIHN U
MH(pOPMAaLMOHHbBIE TEXHOJIOTUY JUIsl BBIMIOJIHEHUS 3a/1a4 PO(pECCHOHATILHOMN 1A TEIbHOCTH;

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

IIK 2.1 VYuacTBOBaTh B NPOEKTUPOBAHMU TUAPABIMYECKMX M ITHEBMATHYECKHUX IPHUBOAOB I10
3aJJaHHBIM YCIIOBHSM U pa3palbaThiBaTh MPHUHIUIIAAIBHBIE CXEMBI.

3aganue
1. PemuTh ypaBHEHUS:
1 X
a) (E) =1 6) 0,5% = 0,25;
B) 9x=i, r) 4x=i;
81 64
x) 10* = 3/1000; e) 0,2* = 3/0,0016;
X — 1 . 1 * — .
®) 5% = p—; 3 (3) =25V5;
n) 3% =27, k) 2%*1 =0,5;
1 2—x _ . 1ex (1 2x+3'
J'I) (E) = 8\/5, M) 3 * = (5) )
4x—-7
w (3) e, 0) 3% —3¥*3 = _7g;

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

JaBJIEHHE BOo3yxa paBHO 128I1a?
3. KonM4ecTBO TEMNOTHI, BBICIAEMOE TIPOBOJHUKOM € TOKOM, BbIYHMCIsgeTcs 1o Gopmyne: Q = [? -
Rt. Haiinute cuny Toka (B Amrepax), ecnu Q = 432 Ik, R=80mM, t =6c.

Topsa0K BLINOJIHEH S PA0OTHI:
OGe 4acTH ypaBHEHHs PHBOAUM K OJHOMY OCHOBaHMIO: a'™ =a
crenyromee coiictBo: (a'™ =a®™) < (f(x) = d(x)).

*® rne. 3atem mcrmonb3zyem

Xoxa padoThbl



Pernte ypaBHEHHE: (12-05. [51=0,001
Pemenne: [IpeoOpa3yeM ypaBHEHHE K BUIY: '™ =a®™® .

2 2
01705.0109 =013 = 01" ~05+05 013 - 017" =013
3aTeM pelaeM ypaBHEHHE: 2 =3=x, =—[3 ,x, = 3.

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun onenku:

Ouenka "oTJHYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIILHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIMOJTHCHBI BCE
3aIMCH U BBIYHCIICHHA.

Ounenka ''xopomo" BbBICTAaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MTO3BOJISIET MOJTYIUTh MPABUIBHBIC PE3YIbTATHl U BBIBOJIBI, B XOJIC
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IpaxkTnyeckoe 3ansitue Nell
Pemenue noxka3areibHbIX HEPABEHCTB

Heab: O600mMTH, 3aKpEeNUTh U CUCTEMATU3UPOBATh 3HAHMS YYaLIUXCS [0 METOJaM pELICHUS
IIOKAa3aTeIbHBIX HEPABEHCTB

IIpakTnuyeckas padora popmupyer:
IIP62 ymeHue omepupoBaTh MOHATHSAMM: CTENEHb 4YHCIa, JOrapupM YUCIA; YMEHHE BBIOJIHATH
BBIUHCJICHHE 3HAaUE€HUH U peoOpa30oBaHusl BhIPAXKEHUN CO CTENEHSIMU U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAKEHUIA;
[1P63 ymeHnue onepupoBaTh NOHIATUSIMU: pallMOHATIbHBIE, HPPALlMOHANIbHBIE, I0Ka3aTeIbHbIE, CTEIICHHbIE,
JorapupMUUECcKue, TPUTOHOMETPUYECKHE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
[IPy6. ymeHue cBOOOJHO oONEpUpPOBAaTh MOHATUAMM: CTENEHb C IEJIbIM IOKa3aTeleM, KOpPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENEHb C JEHCTBUTEIBHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHATHAMM: TOXKIECTBO, TOXXKIECTBEHHOE INpeoOpa3oBaHME, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHH W HEPaBEHCTB, PaBHOCUJIBLHOCTb YpaBHEHMH, HEPABEHCTB M CHUCTEM,
panroHaIbHbIE, HppalOHAIIbHBIE, MIOKa3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUYECKHE YpAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C TIOMOIIBIO PA3IMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
MIPUMEHSTh yYpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHs MaTeMaTH4eCKHX 3a/Jad U 3aj1ad u3
pa3nuYHbIX 001acTel HAYKH U peaIbHOM KU3HH;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:



OK 01 BeiOuparh crnocoObl perieHust 3aaad Npo(ecCHOHAIBHOM IesTeIbHOCTH HPUMEHHTENIbHO K
Pa3IUYHBIM KOHTEKCTaM ;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAuH HH()OpMAIUH H
MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl BBITTOJIHEHUS 33124 MPO(ECCHOHAIBHOM JIESITENbHOCTH;

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

MarepuanbHoe obecniedenue: VHauBuIyaibHbIe 3aJjaHusl, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIIUH.

3aganue:
1.PemuTe npocreiinine nokasareabHble HEPABEHCTBA:

1\* . x 1. 3¢ 1
)(3) <32 236*>% 32 <1
2. Pemnte mokasaTteibHbIC HEPABCHCTBA!

1) 0,5%*~2x+1 < 0 25;
2) 3¥*t2 4+ 3*"1 < 28
Ilopsinok BbINOJHEHHS PadOTHI:
1. 3anumure MokazaTelibHOE ypaBHEHHE.
2. (OO0e yacTu HEpPABEHCTBA MPUBEAUTE K OTHOMY OCHOBAHUIO:
af®) > qet)
3. Ilpu pemieHNM MoKa3aTeabHBIX HEPABEHCTB HEOOXOAMMO YU4eCTh CBOMCTBO MOHOTOHHOCTH
dynxmum, T.e. mpu a > 1a’® > a?® < f(x) > @(x)

mpu 0<a<1a® >a?® < f(x) < px) .

Pemmte nmonyuuBieecs anredpandeckoe HEPaBEHCTBO.
3anuIInTe OTBET.

ok~

Xoxa pa60T1>1: 3anucarb 3alaHuEC B TCTpaJlb U PCHIUTh.

1. (%)x <216

Pemenue:

B <®" .
x> -3 -3
Otser: x € (—3; +0)

v

2. 5x¥°-2x-1 < 75

Pemenne:
5x2—2x—1<52
x?—-2x—-1<2
x> —2x—-3<0

x2-2x-3=0 + — +

X =—1; x, =3 Yy Y —
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OteeT: x € (—1;3)

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

3*¥ =y;
9y +=y < 28;
9-y < 28;

y<28:95 y<3.

Bepremcst k crapoit iepeMeHHOM: SN\

x <1 1
(I)opMa l'lpeIICTaBJ'leHHﬂ pe3y.m>TaTa: BBIITOJIHCHHOC 3a1aHHUC

v

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO U AKKypaTHO BBIIIOJHEHHI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xxopouo'" BBICTABISACTCSA, €CIU BBITIOJHCHBI TPEOOBAHHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloveTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCA, €CIM paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CJIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WM
00BEM BBITTOJIHEHHOM YacTH paboThl HE TIO3BOJIAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsi
Tema 1.3 KopHu, crenenu u jorapugmsi

IpakTuyeckoe 3ansaTue Nel?2.
Haxoxaenue 3HaYeHHH JIorapudma 1o npou3BojibHOMY ocHoBanuI0. Ilepexon or oqHoro
OCHOBAHHUA K APyromy. Beruucienune u cpapHenue jorapupmos. JlorapupmupoBanue u
NOTEHLUPOBAHNE BbIPAMXKEHU I

Heab: O600UIMTH, 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHMS ydalquxcs 1no teme. @opmMupoBaTh
HaBBIKM HAXOXXJCHUS 3HAYCHHMH JIOrapu(pMHUUYECKHX BBIPAKCHHH, MPUMEHSs OINpe/ielieHue U CBOWCTBA
sorapu@moB, jorapuGMUpoBaTh U MOTEHLIUPOBATH BHIPAYKEHUSI.

IIpakTuyeckas padora popmupyer:

[1PG2. ymeHue omepupoBaTh MOHATUSMU: CTETICHb YHUCIIA, JIOTapU(M UYUCIIa; YMEHHE BBITIOTHATH
BBIUHCJICHHE 3HAaYeHHUI U peoOpa3oBaHusl BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus
JIpOOHO-pallMOHAILHBIX BBIPAKECHHUIA;
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[1Py6. ymeHue cBOOOJHO OMNEpPUPOBATh MOHATHSIMU: CTENEHb C IIEJBIM IIOKa3aTelieM, KOPEHb
HaTypaJIbHOM CTENEHH, CTEIEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, Jorapugm Jucia, CHHYC, KOCHHYC M TAaHT€HC MPOU3BOJIBHOTO YHCIIA;

[IPyl8. ymeHHMe MOIENMpPOBaTH pEAIbHBIC CUTyallMd Ha SA3bIKE MAaTEMAaTUKH; COCTaBIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATh OCTPOEHHBIE
MOJIEJIN C HCHOJb30BAaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh IOIYYEHHBIH pe3ysbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C MIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
IIPAKTUYECKUE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarbh IPUKIAAHBIE 3aJadd CPEACTBAMM MAaTeMaTH4ECKOIO aHaliu3a, B TOM YHCIE
COLMAJIbHO-9KOHOMHUYECKOT0 U (PU3HUECKOr0 XapaKTepa;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHust 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 04 DddexTrnBHO B3aUMOCHCTBOBATh U pad0OTaTh B KOJJICKTHBE U KOMaH/IE.

IIK 2.1 VuacTBOBaTh B NPOEKTUPOBAHMM TUAPABIMYECKMX M IHEBMATHYECKHUX IPHUBOAOB I10
3aJIaHHBIM YCJIOBHUSIM M pa3padaThIBaTh MIPUHIUIHAIBHBIE CXEMBI.

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

3aganue:
1. Beruucnure:
a) logp ;50,64 + logg 5 10;

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

2. HaiiuTe 3HaueHNe BhIpaXkeHns: 271710836 — 4-10840,125

a?¥d

b3c5’

3. [Tponorapudmupyiite Bblpa)keHHE MO MPOU3BOJIEHOMY OCHOBAHMIO:

4. EMKOCTB BHICOKOBOJILTHOTO KOH/IeHcaTopa B AaTuuke C = 2 - 10~°d. [apannensHo ¢
KOH/IEHCATOPOM TOJIKITFOUEH PE3UCTOP ¢ conmpoTuBieHneM R = 5 - 10°Om. Bo Bpems paGoThl naTumke
HanpsbkeHue Ha koHjaeHcarope Uy = 16 kB. [locne BBIKITIOUEHUS JaTYMKa HANpPsDKEHUE Ha

U
KoHJIeHcaTope yObiBaeT 1o 3HaueHus U (kB) 3a Bpems, onpenensemoe BeipaxkenneM t = aRC log, Fo(c),

rae a = 0,7— nocrostHHas. Onpenenure HapsKEHUE Ha KOHAEHCATOPE, €CIIU MOCIE BBIKIIOYEHUS
naturka npouwio 21 c. OTBeT gaiite B KUIOBOJIbTAX.

Ilopsinok BbINOJHEHHS PadOThHI:

1. 3anummre 3ananue. OmnpenenuTe, Kakue CBOWCTBA U (OpMysbl OyayT HCIOJIb30BAaTHCS IPH
pEILICHUN.

2. BeimonHuTe 3a1aHue.

Xox paboTsrI:

1) a) Beruncnure: logg ;s 0,64 + logg s 10
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Pemenne:logg »5 0,64 + loggs 10 = =
log. a

—— | MIOJTy4IUM

g.b

C

Hcnons3yeM GopMyity mepexoja K HOBOMy ocHoBaHuo0 10g, a =

_ log, ;0,64
log,; 0,25
Jajiee UCIoIb3yeM CBOMCTBA Jloraprdma CTerneHu u Joraprudma mpou3BeICHUS

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

+log,s10= %Iogov5 0,64 +1log, ;10 =

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

2) Haiimute 3HaueHne BhIpaxkeHus: 27110836 — 410840125

Pemenne: 271710836 — 4~10840125

I/ICHOHBBYCM CBOMCTBA CTEIIEHEH W OCHOBHOE HOFapI/I(I)MI/I‘IGCKOC TOXICCTBO

3
3y1-logs 6 logs 0,125 _ 23-3log; 6 logssos _ 3 _ 27 _1 — 7
(3) 0836 _ 41084 =3 0836 — 4 4125—m—8—2—16— —5—8——75.
Ortger: —71.
8
3) IIponorapudmupyiite BRIpa)KeHHE 10 TPOU3BOILHOMY OCHOBAHHIO:
a?¥a
b3c5’

HDOJ’IOF&DI/Id)MI/IDOBaTB BBIPAXKCHHUEC — 5TO 3HAYUT BBIIIOJIHHUTD CJ'ICIIYIOIJ_II/Iﬁ AJIITOPUTM:

1. B3saTh gaHHOE BBIpaXKEHHE B CKOOKHU U TIepe] HUMH MOCTaBUTh 3HAK JIorapu@ma 1o 3a1aHHOMY
OCHOBAHUIO

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

[Tponorapudmupyem mo ocuopanwuio 10:
24/d 1

lg ‘23;/5_ = lga® + lgVd — Igh3 — lgc® = 2lga + S lgd —3lgb — 5Slgc;

4) EMKOCTb BHICOKOBOJIBTHOTO KOHJIeHcaTopa B gaTunke C = 2 - 1076®. [lapaniensHo ¢ KOHAEHCATOPOM

MOJKJTIOYEH PE3UCTOP C conpoTupieHrneM R = 5-10°0m. Bo BpeMs paboThI JaT4NKe HANpSKEHUE HA

koHeHcarope Uy = 16 kB. [locne BBIKITIOUEHUST JTaTUMKa HANpsHKEHUE HAa KOHJIEHCATOpe YOBIBACT 110

U
snaueHus U (kB) 3a Bpems, onpezenseMmoe BoipakeHueM t = aRC log, Fo(c), rae @ = 0,7— nocrosiHHas.

Ornpenenure HaNpsHKEHUE HA KOHJEHCATOPE, €CIIH MOCTE BRIKIOUEHUsT AaTunka npouuio 21 c. OTtBeT
JalTe B KHJIOBOJILTAX.

Perenue:
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3agada CBOJUTCA K PELICHUIO YpaBHEHU IpU 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 TOCTIEIOBATEILHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYpaTHO BBIIIOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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 MO3BOJISICT MOJTYYUTh MPABUIBHBIC PE3YIbTAThl U BBIBOJIBI, B XOJIC
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 jorapugmsi
IIpakTnyeckoe 3ansiTue Nel3
IHocTpoenue rpagukos Jorapupmuyeckux GpyHKumui

Heab: O0O0MUTE M CUCTEMAaTU3UPOBATh 3HAHUS YYalIUXCs, (POPMUPOBATH HABBIKM MOCTPOEHUS
rpagukoB Jorapudmudeckux (GyHKIUNA C MOMOIIbI MPeoOpa3OBaHMM M HCCIIEOBAHUS HMX CBOWCTB.
PaccMmoTpeTh npuMeHeHue JorapugpmMoB.

IIpakTnueckas padora popmupyer:

I1P65. ymeHue omepupoBaTh MOHATUSAMH: pallMOHAIbHAas (QYHKLUS, MOKa3zaTelbHas (QYHKLUS,
cTeneHHas QpyHKuus, Jorapudmuueckas pyHKIMs, TPUTOHOMETpHUUecKue PyHKINU, oOpaTHbIE (YHKIUY;
YMEHHUE CTPOUTHh I'padMKu M3YUYEHHBIX (DYHKIMH, MUCIONb30BaTh rpauKy MPU U3YUYEHUH IPOLECCOB U
3aBUCHMOCTEH, MpH pelIeHHuH 3aJad U3 APYrux y4eOHbIX HpPEeIMETOB U 3aJad U3 peabHOM >KU3HU;
BbIpaXaTh (OPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[1Py8. ymeHue cBOOOJHO oOmNEpUpOBaTh MOHATHAMH: Tpapuk GyHKIUH, oOpaTHas (yHKUHS,
KOMMO3ULUS (DYHKIMM, TuHEHHas (QyHKIUS, KBagpaTH4Has (DYHKIUS, cTereHHas (QYHKIHS C LENbIM
MoKazareiaeM, TPUTOHOMETpHUYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPHUUYECKHE  (YHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOUTb Tpaduku (QYHKIUH, BBINOIHATH
npeoOpa3oBanus rpadukoB (YHKIUN; yMEHUE HCIOIb30BaTh TIpapuKud QYHKIMA IS U3Yy4eHUs
MIPOIIECCOB M 3aBUCUMOCTEH NMpH PELICHNUH 33aJa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BbIpaXkaTh (pOpMyJaMH 3aBUCUMOCTH MEX]y BETMYMHAMU; YMEHHE CBOOOJIHO ONEPUPOBATH MOHITUSIMHU:
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YEeTHOCTh (DYHKIMH, MEPHUOAMYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (PYHKIIMM, MOHOTOHHOCTb (DYHKLIUH,
SKCTpeMyM (yHKIMM, HauOonblllee M HAUMEHbIIEE 3HA4YE€HUS (YHKIMM Ha IPOMEXYTKE; yMEHHE
MIPOBOJIUTH MCCIIEJOBaHNE (DYHKIIMHU; YMEHHE UCIIOIB30BATh CBOMCTBA U TpapuKu PYHKIUI 1S perieHus
yYpaBHEHMI, HEPABEHCTB U 3a/la4 C IapaMeTpaMy; U300paxaTh Ha KOOPJUHATHON IJIOCKOCTH MHOXKECTBA
pELIECHHUI YpaBHEHNUIA, HEPABEHCTB U UX CUCTEM;

[1Py18. ymeHue MonenMpOBAaTh pealbHblE CUTYallMM Ha S3bIKE€ MaTeMaTHKH; COCTaBIIATh
BBIPQ)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M UX CHCTEMBI MO YCJIOBHUIO 33/1a4M, UCCIIEAOBAaTh MOCTPOCHHBIE
MOJIEJIN C HCIHOJIb30BAaHHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh IOIYYEHHBIH pe3yibTaT; CTPOUTH
MaTeMaTHYECKUE MOJIENU C MTOMOIIBI0 TEOMETPUUECKUX TOHSATHI U BETMUMH, PEIIaTh CBA3aHHbIC C HUMHU
IPAKTUYECKHE 3a/lauM; COCTaBISATb BEPOSTHOCTHYIO MOJENb M HMHTEPIPETHPOBATH IOJYyYECHHBIH
pe3yabTar; pemaTh NPUKIAAHbIE 3aaydl CPEJACTBAMH MAaTEeMAaTHYECKOro aHalnu3a, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3HUECKOT0 XapaKTepa;

BoinosiHeHue padoThl cnoco0cTBYET (DOPMUPOBAHUIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U MHTEPIPETAluU HHHOPMAIHN U
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBINOJIHEHUS 3a/1a4 IPO(GECCUOHAIbHON AEATENbHOCTH;

OK 03 IInaaupoBath U peaqnu30BBIBaTH COOCTBEHHOE MPOPECCHOHATHHOE U JTMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NIpOoQecCHOoHanbHON cdepe, HCHONB30BATH 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B PA3IIUYHBIX KU3HEHHBIX CUTYAIHAX

OK 04 D¢ddexTnBHO B3auMOIeHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaHJIE.

[IK 2.1 VYuacTBOBaTh B MPOEKTUPOBAHMU TUAPABINYECKHX M IMHEBMATUYECKUX MPHUBOAOB II0
3aJJaHHBIM YCJIOBUSAM U pa3palbaTbiBaTh NPUHLUIIUAIBHBIC CXEMBI.

MaTtepuajbHoe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'ICKIII/If/'I.

3ananmue:
B oxHolt cucteMe KoopAMHAT OCTPOUTH Ipa(pUK 3aBUCHMOCTH U3MEHEHHUSI JaBJICHUS B

TUAPABIMYECKON CUCTEME OT BPEMEHHM:

1. P=log,(t—2);
2. P=2-logt;
2

IMopsinok BbINoOJIHEHUs padOTHI:
1. Onpeznenure, ¢ MOMOIIBIO KAKUX T€OMETPUUECKUX NMPEOOPa30BaHUNA MOKHO TOCTPOUTH Irpaduk
3aIaHHON (PYHKITUU:

— I'padux dynxmum y = f(x) + B monydaercss mapajuleIbHBIM TMEPEHOCOM Tpaduka (QYHKITUH
y = f(x) B NONOXWUTENIbHOM HampaieHuu Baonb ocu Oy Ha paccrosuue B, eciu B>0 u B
OTPULIATEIILHOM HanpasieHuu B1oJib ocu Oy, ecou B < 0;
— I'padux ¢pynkuuu y = f(x + b) nomydaercs napajuienbHbIM MepeHOCcOM rpaduka GyHKIUM y =
f(x) B mONOXHUTEIHHOM HampaBieHUU BIOJIb ocl OX Ha paccrosHue b, ecnu b < 0 U B oTpULIATEILHOM
HarpasiIeHuu Bosb ocu Ox, ecu b > 0.
— I'padpuk ¢yHkumm y = —f(x) mnomydaercs CHMMETPHYHBIM OTOOpakeHneM Tpaduka Yy=f(x)
OTHOCUTENIBHO ocH Ox.
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— I'papuk dynkimu y = Af (x), momydaercs pactsbkeHueM rpaduka y = f(x) Baoab ocu Oy oT
ocu Ox B A paz ipu A > 1 unu cxaruem BAodb ocu Oy kK ocu Ox B 1/ apazmpu A < 1.
— I'paduk dynkuuu y = f(ax), noiayqaercs cxatreM rpaduka y = f(x) Bgosns ocu Ox k ocu Oy B

a pa3 nipu a > 1 unu pactsokeHueM B1oab ocu Ox k ocu Oy B 1/ apazmpu a < 1.
2. TloctpoiiTe HCXOHBIN rpaduK.
3. IlpomsBenure HYXHBIE TPEOOPA30BAHUS U IOCTPOUTE HEOOXOAUMBIN TpaduK.

Xox padoThI:
B oxHoO#1 crucTeme KoopAMHAT OCTPOUTH TpadUK 3aBUCUMOCTH M3MEHEHHUSI JIaBJICHUS Y B

FI/I,Z[paBHI/I‘leCKOﬁ CHUCTEME OT BPEMCHH X!

1. y=log,(x —2).

[Toctpoum cunavana rpaduk pynkuuu y = log, x.

I'paduk pynkuuun y = log,(x — 2) nonyunM napauielbHbIM HEPEHOCOM BI0Jb ocu Ox BIIPaBO Ha
2.

v

2. y=logzx —2
[Toctpoum cHauvana rpaduk ¢pynkuuu y = logs x.
I'padux pynkimu y = logsx — 2M0IyduM napajuieIbHBIM IEPEHOCOM BIOJIL ocu (Jy BHU3 Ha 2.

¥y
[

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNUEC

Kpurtepun onenkmn:
Ouenka "oTJHMYHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOMI0IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka ''Xopouo'" BBICTABISACTCSA, €CIU BBINIOJTHEHBI TpPeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MpOBeACHUS PAaOOTHI OBUTH TOMYIIEHBI OTHOKH.

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

Tema 1.3 KopHu, crenenu u jorapugmbi
IIpakTnueckoe 3ansaTue Nel4.
Pemenne orapudpmmuyecknx ypaBHeHu il

Heab: OOGOOMNTD, 3aKpEeNUTh U CUCTEMATHU3UPOBATh 3HAHUS YUYAIIUXCS MO METOAaM peIICHUS
norapupmMuyueckux ypaBHeHUH. @opMupoBaTh HaBBIKHM PELLICHUS YPaBHEHUH.

IIpakTnueckas padora popmupyer:

I1P62. ymeHue onepupoBaTh MOHATUSAMHU: CTENEHb YMCHIA, JIOTapU(M YMCIa; YMEHHUE BBIIOIHAThH
BBIUHCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUHN CO CTENEHIMHU U Jlorapupmamu, npeodpa3oBaHus
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh MOHITUSMHU: PANMOHAIBHBIC, HPPALMOHAIBHBIC, ITOKa3aTEeIIbHBIC,
CTEIEeHHbIE, JOrapupMHUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1Py6. ymeHue cBOOOJHO OMEPUPOBATH MOHATHSIMHU: CTEIEHb C IIEJBIM IIOKa3aTelleM, KOpEHb
HaTypaJbHOM CTENEHM, CTENEHb C palMOHAJIbHBIM II0Ka3aTelieM, CTENeHb C JIeHCTBUTEIbHBIM
(BemecTBeHHBIM) TTOKa3aTeleM, JIorapu(M Yuciia, CHHYC, KOCHHYC U TAHT€HC TIPOU3BOJIBHOTO YHCIIA;

[IPy7. ymeHue omnepupoBaTh MOHATUAMHU: TOXAECTBO, TOXXIECTBEHHOE IpeoOpazoBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMAa ypaBHEHUN M HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHU, HEPABEHCTB
U CHCTEM, palMOHalbHblEe, WpPpALMOHAIbHbIE, IIOKa3aTelbHble, CTENEHHble, JiorapudmMuieckue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;
MIPUMEHSTh YpaBHEHHS, HEPABEHCTBA, UX CHCTEMbI I pPELICHHs MaTeMaTH4YecKUX 3aJad U 3a/1ay u3
pa3nuYHbIX 001acTell HAyKU U peaIbHOM KU3HM;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 HMcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAIM3a U UHTEPNpPETaluu UH(POpMAIMU U
MH(}OPMaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEeIbHOCTH;

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

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIMH.

3aganue: Pemure norapudmMuyeckue ypaBHEHHUS:

1) log,(2x — 6) = 3;

2) log,(2x%? —3x — 4) = 2;

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

5 lgvx—7+I1gv3x—-8=1.

IHopsiaok BbINIOJIHEHHUS PA0OTHI:
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[lepen HayasioM perieHus ypaBHEHUsI HY)KHO HaWTH OOJacTh JOMYCTUMBIX 3HaUYeHHMH. Mcmonb3ys
CBO¥CTBa JIorapu()MOB 00€ Y4acTH ypaBHEHHs IPUBOJUM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
[Torenmupyem obe yactu ypaBHeHus, moinydaem f(X) = g(X). Pemaem mosnydennoe ypaBhenue. T.K.
MOTEHIMPOBAHUE YPaBHEHHS MOXET MPUBECTH K MOSBICHUIO IOCTOPOHHHX  KOpPHEH, TO JeiaeM
[POBEPKY. 3alnChIBAEM OTBET.

Xoa padoTel: 3anucaTh 3aJJaHUE B TETPA/Ib U PELIUTD.

1) log,(2x—6) =3

Pemenne: log,(2x — 6) =3 O/13:2x —6 >0
2x — 6 = 3%
2x — 6 =81;
2x = 87;
x = 43,5

[IpoBepum, npuHANEKUT JIU HalWAeHHBIN KopeHb O/13:
2:-435-6=81>0
OrtBerT: 43,5

2) log,(2x?> —3x—4) =2 O/13:2x* —3x—4>0
x> =2x>=-3x—-4x>0;x # 1
x2—-2x2+3x+4=0
—x*+3x+4=0
x2—3x—4=0
X, =-1x,=4
[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu OJ13:

x; =—12(-1)2-3(-1)—4>0
243-4=1>0

X, =42-42—-3-4—-4>0
32—-12-4=16>0

Otser: x; = —1; x, = 4

x>0
x—4>0
Hcrnonb3yem CBOICTBA U ompeeneHue jorapudpma:
logs x(x — 4) = 1;
x% — 4x = 51;
x2—4x —5=0;
x; =—1;x, =5.
[IpoBepum, npuHaIexKatT a1 HalaeHHble kopau O/13:

3) logsx +logs(x—4)=1 OI3: {
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—1 < 0, 3HauuT X; = —1- NOCTOPOHHU KOPEHb.
5>0, 5-1=4>0.

OrtBeT: 5
x > 0;
4) log,(2x*> —7x + 6) —log,(x —2) =log,x OH3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x2 —7x + 6 = x* — 2x;
2x2 —T7x+6—x*>+2x =0;
x?—5x+6=0;
X1 =2; x, = 3.
[IpoBepum, npuHaanexar a1 HalaeHHble KopHu OJ13:

2>0;
X1 =232-22-7-246=0
2—2=0
3>0;
X, =342-32-7-346>0;
3—2>0

Ortser: 3.

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurepuu onenkmn:

Ouenka "oTJMYHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3allMCHU 1 BBIYMCIICHUA.

Ounenka ''xopomo' BBICTAaBISETCS, €CIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO

JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YIbTAThI U BHIBOJIBI; B X0OJI€

MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU

00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.
Tema 1.3 KopHu, creneHu u Jiorapupmbl

IIpakTuyeckoe 3ansaTue Nel5
Pemenue jorapupMuyecKux HepaBeHCTB

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

norapu@muueckux HepaBeHCTB. DOpMHUPOBATH HABBIKM PEIICHUS HEPABEHCTB.
IIpakTnyeckas padora ¢popmupyer:
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[1P62. ymeHue onepupoBaTh MOHATUSAMHU: CTENEHb YMCIA, JIorapu(M YMCIa; YMEHHE BBITOJIHATH
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) ITOKa3aTelleM, JJorapupM 4uciia, CHHYC, KOCUHYC U TAHI'€HC IIPOM3BOJIBHOIO YHCIIA;

[IPy7. ymeHue omepupoBaTh TMOHATUSMHU: TOXKAECTBO, TOXIECTBEHHOE IpPEoOpazoBaHHE,
YPaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHHUM, HEPABCHCTB
U CHCTEM, palHOHaJbHbIC, WPPAUOHAIbHBIC, IIOKa3aTeJbHbIC, CTENEHHbIe, Jorapudmudeckue,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1ApAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CUCTEMbI Ul PELICHMS MAaTEMATHYECKUX 3a7ad M 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl pemieHus 3aad npoeCCUOHAIbHON NESTEIbHOCTH MPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Mcnonb30BaTh COBPEMEHHBIE CPEICTBA TIOKUCKA, aHANIM3a U MHTEPIpEeTaluu UHpoOpMaluu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/II[ya.HBHBIG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTBI HeKHHfI.

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

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

3. log,(x* —9x+4) =>4

ITopsinok BbINOJHEHHS PadOTHI:

PaGoraeM mo anropuTmy: HMCHONb3ys onpeaeneHue jorapupma ode 4acTu HepaBEeHCTBA MPUBOIUM K
OJTHOMY OCHOBAHHUIO, T. €. oJy4aeM HepaBeHCTBO Bua 10g,f(X) <10gag(X).

I[Tpu perennu norapu(pMUYECKUX HEPABEHCTB HY)KHO YUUTBIBATh CBOMCTBO MOHOTOHHOCTH
norapupmMuuecKon GyHKIMH, T.€.

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

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

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

Xoxa padoThl: 3anvcarh 3aJlaHUE B TETPAJb U PEUIUTh.

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

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

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

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

CocTaBUM CHCTEMY HEPABEHCTB, YUUTBIBAs, YTO 00a I0rapu(MUpPyeMbIe BBIPAKEHHS JOIKHBI OBITh
ITOJIOKHUTCIIBHBIMHU 1 OCHOBAHUEC MCHBIIIC 1
3x+4>0
{ x>+6>0
3x +4 <x%+6.

Pemnm coctaBieHHy0 cucTeMy:

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

x> =3x+2>0
KBajpaTHOEHEPaBEHCTBOPEIIMMMETOIOMUHTEPBAIIOB:
x> —=3x+2>0

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

T R
1 2

HaiinémperienuecucTemsr:
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s S Lo
11 1 5

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

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

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

{x2+7x+10>0.
x>+ 7x+10< 4’

PGHIaGM KBaI[paTHLIG HepaBeHCTBaI
X2 4+7x+10>0
x2+7x4+10=0

x1=—5; x2=—2 + - +

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

X, =—6; x, =—1 t SR -

Haiinémpenennecuctemsr:

[ PYPNOINN SO
-6 -2 -1

-5
Ortser: [—6; —5) U (—2;—1]

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

Kpurtepun onenkmn:

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

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

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM PabOTa BBINOIHEHA HE TOJHOCTHIO, HO
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00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YJIbTAThI U BHIBOJIBI;, B XO/I€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

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

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPA:KeHH I

IIpakTnyeckoe 3ansitue Nel6
Pannanublii MeTOX M3MepeHHs YIJIOB BpPallleHUsI M CBSI3b ¢ rpaaycHoii mepoii. Haxo:xxknenue
3HAYEHUH TPUTOHOMETPHUYECKUX (PyHKIUIA.

Hean: ®opMupoBaTh HaBBIKK TMEpexoAa OT paJMaHHONM MEphbl YIJIOB K TPagyCHOM U 00partHO,
HAXOXJICHUS 3HAYCHHH TPUTOHOMETPHUUECKUX (YHKIIHIMA.

IIpakTnueckas padora popmupyer:

[IPy6. ymeHue cBOOOJHO OINEpPUPOBATh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTelleM, KOpPEHb
HAaTypaJbHOM CTENEHH, CTEINEHb C pPALMOHAIBHBIM [OKAa3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNneM, Jorapudm 4rcia, CHHYC, KOCUHYC U TAHT'€HC ITPOU3BOJIBHOTO YUCIIA;

[IPyl8. yMeHue MoAeIUpOBaTh peaTbHBIE CHUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH
BBIPA)KCHMSI, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110 YCJIOBHUIO 33Jl1ayH, UCCIEAOBAaTh IMOCTPOCHHBIE
MOJICJIU C HCIIOJIB30BAHMEM arlapaTta ainreOpbl, HHTEPIPETUPOBATh TMOJYUYCHHBIH pPe3yJbTaT; CTPOUTH
MaTeMaTUYECKUE MOJEIIN C TOMOIIBIO TEOMETPUUYECKUX MMOHATUNA U BEITMYMH, PEIIaTh CBA3aHHbIE C HUMU
MPAKTUYECKUE 3a/1a4d; COCTABJISITh BEPOATHOCTHYKO MOJEIb W HWHTEPIPETHPOBATh MOJYYECHHBIN
pe3yibTaT; pelaTh NPUKIAAHbIE 3a/Jadyd CpPEICTBAMM MAaTEMaTHYECKOTrO aHajliu3a, B TOM YHCIE
COIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upath crocoObl pemeHus 3a1a4 npoeCCHOHATbHON AEATEIbHOCTH MTPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTAM;

OK 04 D¢ dexTrBHO B3aUMOJIeHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAH/IE;

IIK 2.1 VYuacTBOBaTh B MNPOEKTHUPOBAHUHM TUAPABIMYECKUX M IMHEBMATUYECKUX MPHUBOJOB I10
3aJJaHHBIM YCJIOBHUSAM U pa3palbaTbiBaTh MPUHLIUIUAIBHBIE CXEMBI.

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

3apanmue:
1. Beipazute B pagraHax BeIUYUHY yTJIa, 33JaHHOTO B Ipajiycax
a) 150° 06)450° B)40°
2. BeIpasute B rpajycax BeIUYHHY YIJIa, 33JJaHHOTO B paJinaHax

T 41T
a) — 0) 41t B) —
) o ) ) S
3. Ucnonb3ys omnpeieneHus TPUTOHOMETPUIECCKUX (DYHKITUH, HAWIUTE 3HAKU 3TUX (DYHKIHAN 15
YTJIOB:

2
a) —210°  6) =
4. 3y6uaroe kojeco umeer 72 3ybua. Ha ckoipko TrpaaycoB MOBEpHETCS KOJECO MPU MOBOPOTE
€ro: a) MpoOTHUB YacoBOM cTpenku Ha 21 3ybelr; 0) mo yacoBoii cTpesnke Ha 144 3yOma?
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5.

HIkuB snexkrpomoropa nemaer 6000 oOopoToB B MHMHYTY. BblumciauTe YriioByI0 CKOPOCThH

BpallleHus B IpaJycax B CEKYHIYy U B paguaHax B CEKyHIY.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1.

Panuannas u rpagycHas Mephl cBsizaHbl 3aBUcUMOCTBIO 180° = m paguan. Ilostomy 1° =
v
3HAYUT X ° = Tgo & PaAMaH.

180°’
UToOBI BBIPA3HUTh YIOJl B TPalyCHOM Mepe BOCIIOJIB3YHTECh COOTHOIICHHEM 1paj =

180°

Ha‘lepTI/ITe CAUWHUYHYIO OKPYXHOCTD, OTJIOXKHUTEC SaZ[aHHBIfl yroi, IIOMHA, qTo
MOJIOKUTCIIBHBIM  CHHUTACTCA  YI'OJI, OTKHaI[BIBaCMBIﬁ IIPpOTHUB 4acoBO CTpPCJIKH, a
OTpUIATCIIBHBIM — I10 JacoBOH CTpPCIIKE.

Xoa paGoTsI:

1.

BLIpa3I/ITe B paliaHax BCJIIMYUHY yIJIad, 3aIaHHOT'O B I'pagycax

a) 120° 6)225° B) 10°

a)
2.

120° = ——-120° = 25 6) 225° = ——225° = - B)10° = ——-10° = —,
180 3 180 4 180 18
Bripasute B rpagycax BeIMUUHY yTJia, 3a1aHHOTO B pajuaHax
) 6) = ) Z
a 5 9 B 6
3m _ 180° 37 _ 1pg° 6)2_”:&0".2_”:400 B)5_":&°°5_":1500
5 T 5 9 T 9 6 T 6

3. Ucnonb3ys omnpeneneHuss TPUrOHOMETPUUECKUX (PYHKUUH, HalIuTe 3HAKU 3THX (QYyHKIMHA a7
YIJIOB:

2) —120°  6) =

[TocTporM €IMHWYHYIO OKPYKHOCTh M OTJIOXKHMM JaHHbIe yribl. Yron—120° oTknaasiBaeMm 1o
qyacoBol crpenke. Touka, coorBeTcTBYtomas yriay —120° nexxut B |1l uerBeptu, 3HaUUT,

cos(—120°) < 0, sin(—120°) < 0,
tg (—120°) > 0, ctg(—120°) > 0.

(I)opMa npeacTraBJdCHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepum ounenku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIIOIECHUEM

HEO0OXOIMMOM TOCeN0BaTEIbHOCTH JEHCTBHUI; B OTBET€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

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

JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO

00BEM BBITIOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUThH NMPABUIIbHBIE PE3YIbTATHI M BBIBOBL; B X0/I€
MPOBEACHUS PAOOTHI OBUTA JOTYIIEHBI OIITHOKHY.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
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00BEM BBLITTOIHEHHON YaCTH pa6OTI>I HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOAOB.

Tema 2.1 OcHOBHBIE IOHATHSI TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Nel7
IIpeodpa3oBaHusi TPUTOHOMETPUYECKUX BhIpa:KeHUii. OCHOBHBbIE TPUTOHOMETPHYECKHE
TOXKIECTBA.

Heab: @opmupoBaTh HaBBIKM MPEOOpPa3OBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUI, HCIOJB3YS
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA.

IIpakTuyeckas padora popmupyer:

[1Py6. ymeHnue cBOOOJHO ONEpUPOBATh MOHATHSAMH: CTENEHb C IIENBIM II0OKa3aTesleM, KOPEHb
HATypaJIbHOM CTEMEeHM, CTENeHb C palMOHANBHBIM IIOKa3aTeleM, CTelNeHb C JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm dncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA;

Brinosinenue padorsl cnocodcTBYeT GOPMUPOBAHNIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 04 DddexTrHBHO B3aUMOICICTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHus, CIIPAaBOYHBIC MaTCPpUaAJIbl, KOHCIICKTBI JICKIMI.

3aganue:
1. Haligute 3Hau€HUs TPUTOHOMETPUUECKUX (DYHKIUH, €CIIM U3BECTHO:

1) cos x= 0,8, 3?” <x< 2T
2) sin <= 0,6,% <x< T
3) tg x= —%,g << T
2. Konebanue Hanpspkenust 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢).Haiinure 3Hauenune
HanpsHKeHUs, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anummuTe ycioBue.

2. 3anumuTte (GOpPMYNIBl OCHOBHBIX TPUTOHOMETPHUUECKHX TOXKJIECTB, COJEpKallue JaHHYIO
(GYHKIUIO U TY, KOTOPYIO HE0OX0IMMO HaWTH.

3. Beipa3zute HeusBecTHyr0 ¢(yHkM0. Eciau HeoO0XoaumMo H3BJI€Yb KBaApaTHBIH KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMOU (DYHKIIUU, UCIIONb3Ys 3aJIaHHYIO YETBEPTh.

4. BpluuciuTe 3HAUYCHHSI BCEX HEU3BECTHBIX (DYHKIIMH.

Xox pa0doThI:

1. Jlano: cos x= 0,8, 3;” <xX< 21

Haiitu: sin x, tg «,ctg «
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Pewrenue:
1)3amnuiieM 0CHOBHOE TPUTOHOMETPHUIECKOE TOXKICCTBO

cos? « +sin? =1
Beipazum u3 Hero HCKoMyo0 QyHKLUIO Sin <= +V1 — cos? «
Tax xak cunyc B IV 4eTBepTH UMEET OTPULIATEIILHOE 3HAUEHUE, TO
sin = —/1—=0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

; sin «
XX=
g cos X
[ToscTaBUM M3BECTHBIC 3HAYCHUS U HallIeM HEU3BECTHYIO ()YHKITHIO
—-0,6 6 3
tg Xx=——-=—=—=—-==-0,75

0,8 8 4
3) BanuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO

tg «<-ctga =1

1
Bripaszum u3 HEro UCKOMYIO QPYHKIUIO ctg oKX= o

toc—4—1
gE=T37 703

3. JaHo: sin «= 0,6,% <xX<L T

Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO
cos? « +sin? <=1
Bripasum u3 Hero HCKOMyro GYHKIHUIO cos X= +V1 — sin? «
Tak kak xocunyc Bo Il yerBepTH oTpHuarTeneH, To cos = —/1 — 0,36 =

2) 3anuiiemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sin «

tg xX=
CcoS X
[MTofcTaBMM U3BECTHBIE 3HAYEHHUS M HalIeM HEU3BECTHYIO (DYHKIIHIO
t 0.6 6_ 3_ e
X=—— = —= = — == —(),
9%="08" "8 2

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

1
Bripasum u3 Hero nckoMyro QyHKIUIO ctg &= o

t 4 11
=——=—] =
€9 3 3

4. JaHo: tg <= — <x<m

)

Sl w
NIE

Haiitu: cos «, sin «,ctg «

Perienue:
1) 3anuiieM 0CHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO
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tg x-ctga =1

Bripazum u3 Hero HCKOMY 0 QYHKIUIO ctg o= tg%
1

ctg x= —1§

2) 3anuiieM OCHOBHOE TPUTOHOMETPUYIECKOE TOXKIECTBO

1+tg? x= T x

1
BbipazuMm 13 Hero HCKOMy0 QyHKIUIO c0S X= *+ T
g“xX

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

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

2. Konebanue nHanpspkenus 3agaercst hopmynoit: U(t) = U, cos(wt + ¢).Haiinure 3naucHne
HaIpsKEHUs, eCJIi u3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.
Pewenne:
Konebanue Hanpsbkenus 3amaercs popmysoit: U(t) = Uy, cos(wt + ¢g). YTOObI BEIYKCIUTH 3HAYCHUE

HAINpPSUKEHUS, HY)KHO HailT cos(wt + @).

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

Bripasum u3 Hero uckomyto QyHKIHocoswt = +vV1 — sin®wt.

[To ycnoBuo0 < wt < g . Tak KaKk KOCUHYC B NIEpBOIl YETBEPTH MOJIOKUTEIIEH, TO

coswt =1 —0,36 =+/0,64 = 0,8.

[ToncraBuM nosyueHHble 3HaueHus B popmyny U = 100 - 0,8 = 80 B.
®opma npeacTaBiaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJJaHNe

Kputepun onenkn:

Ouenka "oTJHMYHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TOCTEOBATEIHHOCTH JEHCTBHUI; B OTBET€ MPABUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka ''xopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHB TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISAETCSA, €CIM paboTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIBHBIC PE3YJIBTATHl U BRIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacT paboThl HE TIO3BOJISET ClIENaTh MPABUIHHBIX BHIBOIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTnyeckoe 3ansitue Ne 18
IIpeoOpa3oBaHusi TPUTOHOMETPUYECKHX BbIPaKeHHH. DOPMYJIbI CJI0KEHMSI, YIBOCHHSI.
®opmy.ibl npuBeaenns. [IpeodpazoBanne cyMMbl TPUTOHOMETPHYECKUX (PYHKIMI B IPOM3BeeHMe.
IIpeoOpa3oBanue npousBeaeHNs TPUTOHOMETPUYECKUX (PYHKIUIA ¢ CyMMY

Heas paGorbi: DopMUpOBaTh HABBIKM  IPe0Opa30BaHUS TPUTOHOMETPUYECKUX BBIPAKCHHIA,
UCHOJb3Ys (GOPMYIIbI CIOKEHUSI, YIBOCHUS U IPUBEICHMSL.

IIpakTuyeckasi pabora ¢popmupyer:

IIpy6 ymeHue cBOOOJHO ONEPUPOBATH HOHATHAMM: CTENEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HaTypaJbHOM CTEIIEHH, CTENEeHb C pPAlMOHAIBHBIM II0KA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeeM, Jorapugm yucia, CHHYC, KOCUHYC M TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 04 DddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IC

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

3aganme:
c0512°c0548°—sin12°sin48°

€0554°-5in36°+c0s36°-sin54°

1.Berunciure

31
i tg(5+a cos 2t :
2. YrpocTuTe BEIpaKECHHUE a) S,m(;f:a) — (G+e) +tg(m — a); 6) ——————sint
sin(-a)  ctg(n-a) cost—sint
3. laHo cos X= —%; cosf = —z—:; T <K< 3771; T<f< %ﬂ

Haiinure sin (< —f3).

sin(x—p)cosf+cos(a—p)sinf _ p
cos(a—ﬁ)co;ﬁ—siq(d—B)sinﬁ =19
5. Haiigure 3HaYCHHE BBIPAKCHHS: —ro e

c0s78°—cos42°
cosa—cos3a+cos5a—cos7a

4. JIoKaXHUT€ TOXKIECTBO:

6. YmpocTuTe BeIpaKeHUE— , , —
sin a+sin 3a+sin5a+sin7a

sin2a+sinba

7. JloKakuTe TOKACCTBO: ———— = tg4a

IMopsanok BbINOTHEHUS PAGOTHI

1) 3anuimuTe 3aJaHue M ONpeAeiuTe, KaKuMH (OpPMyJaMHd TPUTOHOMETPHH HYKHO
BOCITOJIb30BaThCA.

2) [Tpumenurte 3t HOPMYITHI.

3) VYrpocTuTe NOJyduBIIEeCsS BhIpaKeHHE. BbIUMcIuTe, €ciau 3T0 HeoOXOAWMO, 3HAuCHHE
BBIPKCHUS.

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

sin20°-c0s25°+c0s20°-sin25°
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Pemrenue:
cos71° - cos26° + sin71° - sin26°

sin20° - cos25° + c0s20° - sin25°
Jlis perieHus HaM HEOOXOAUMO HCTIOIB30BaTh (POPMYJIIBI CITOKCHHUS:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosf + cosa - sinf
cos71° - c0s26° + sin71° - sin26°  cos (71° — 26°)  cos45°

sin20° - c0s25° + c0s20° - sin25°  sin (20° + 25°) © sin4s°
sin(180°+a)-tg(x—180°)-cos(360°—a)

=tg45° =1

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

[Ipu pemeHnn 3TOro 33aJaHHUA HYXKHO MPUMEHHUTH (OPMYIBI MpUBeneHus. i1 3TOro BCIIOMHUM
MHeMOHHuecKoe npaswio: 1) Hazpanue pyHKIMH He MEHSETCA, €ClM K apryMEeHTy o IpuOasisiercss —mn
wi 7.

Ha3Banue ¢GyHKIHMH MEHSETCS, €CIM K apryMEHTY o MpHOaBISIeTCs —%n WIn gn, n-

HEYETHOE YHUCIIO.
2) CraBUTCS 3HAK UCXOAHON (PYHKIIMH, CIUTAS , UTO O- OCTPBIN YOIl

Pemenue:
sin(180° + «) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa  cosa-Ssina

T 3 . cosa

T _ ) - : 3 _ tga - ctga - (—sina) ctga cosa

ctg(; — @) ctg(m + @) - cos( ) g ga-( ) g o~

3. JlaHo sin x= 18—7; cosf = g; g <x<m 0<B< g
Haiigure sin (x +8).
Pemenne: Honst pereHus HaMm HYXHO WCITOJIb30BaTh bopmymny CIIOKCHUS

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

Ho HaM HEeM3BECTHBI 3HaYeHUs oS X U sinf.

Haiiiem cHavaa 5TH 3HAYECHUSI, HCTIOIB3YsS OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO:
cos® o« +sin®* «= 1

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

sinf = +4/1 — cos?pB

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

v . 16 25 16 9 3
Tak kax CHHYC B | YCTBCPTU MMOJIOKUTCIIbHBIU, TO sinff = \/1 ~ s = |l=m——== == 5

25 25 /25

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

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

8
sin( +8) =7 ¢ 17

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

4. JIoKa)XuTe TOXKACCTBO: tga

Jloka3arenbCcTBO:

Brinuiiem oTienpHO J€BYIO YacTh TOXK/IECTBA U MpeoOpa3yeM ee, UCHOIb3ysl POPMYIIbl CIOKEHUS:
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sin(c —f) cospB + cos(a — B) sinf _sin(@—p+p) sina

cos(a — B) cosp — sin(a — B) sinf  cos(a—B+pB) cosa
g x=1tg «

tga

ToX1eCcTBO JOKa3aHO.
Bo3MoxeH u apyroii crocob 10Ka3aTenbCTBa:
sin(o¢ =) cosp + cos(a — B) sinf  (sina - cosf — cosa * sinf)cosp + (cosa - cosf + sina - sinf)sinf

cos(a — B) cosp — sin(a — B) sinf ~ (cosa - cosp + sina - sinB)cosB — (sina - cosp — cosa - sinB)sinf
PaCKpOCM CKOOKH U IIPpUBCACM HOI[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 - sin2ff  cosa - cos?f + cosa - sin?f8
sina(cos?p + sin’B)  sina

= = = tga
cosa(cos?B + sin?B) cosa g
tg x=tg «
sin68°—sin22°

5. HaiiguTe 3HaueHNE BBIPAXKEHUS:
€0s68°—c0s22°

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

a+pf a—pf
cosa + cosf = 2cos - cos
2 2
a+p a-f
cosa — cosf} = —2sin - sin
2 2
a+ a—
sina + sinf = 2sin p - cos p
2 2
. . atp a-p
sina — sinf3 = 2cos sin—
Pemenue:
68°422° . 68°—22°
5in68° — sin22° 2cos P 2 2c0s45° - sin23° cos45°
= 68°+22° 68°—22° - - =—— = —ctg45° = —1
€0s68° — c0s22°  _ogin . sin —25in45° - sin23° sin45°

2

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

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu NpeoOpa3oBaHUS CYMMBbI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKIIHUH B IPOU3BE/ICHHE:

a+pf a—pf
cosa + cosfy = 2cos * oS
2 2
a+p o a=f
cosa — cosff = —2sin - sin
2 2
a+ a—
sina + sinfd = 2sin p - cos p
2 2
. . atfp a-p
sina — sinfl = 2cos sin—

Pemenne:
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. 3a+a _3a-a
. . 2sin cos ;
sin3a +sina 2 2 _ 2sin2qcosa cosa g

- .. 3a+a . 3a-a -2si ina  si
cos3a —Ccos _2sin sin 2sin2asina sina

2 2

sina+sin3a+sin5a

7. JlokaxxuTe TOXKJ1eCTBO: =tg3a

cosa+cos3a+cos5a

Jlia pelieHUss HaM HYKHO BOCIIOJIB30BaThCs (opMyliaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUECKUX (DYHKIUN B IPOU3BEICHHE.

Pemenue:

sina + sin3a + sinba

= tg3a
cosa + cos3a + cosba g
Beinuiiem oTe/IbHO JICBYIO YaCTh TOXK/ISCTBA U MPEOOpa3yeM ee, UCIOb3yst (HOPMYJIbL:

a+5a a-5a .
$ oS — + sin3a

sina + sin3a + sin5a  (sina + sin5a) + sin3a  2Sin

cosa + cos3a + cosSa  (cosa + cos5a) + cos3a  2c0s 2% c0s E22% + cos3a

_ sin3a - cos (—2a) + sin3a

cos3a - cos(—2a) + cos3a
Bocnonb3zyemcst 4eTHOCTBIO KOCUHYCa cos(—a) = cosa
sin3a - cos 2a + sin3a  sin3a - (cos2a + 1) sin3a

"~ cos3a - cos2a + cos3a  cos3a - (cos2a +1)  cos3a
tg3a = tg3a

=tg3a
ToxaecTBo T0Ka3aHo.

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

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISACTCA, €CIIM PadOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOJI0IEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH NEHCTBHUI; B OTBETE MPABUIBHO M AaKKypaTHO BBHIMOJHEHBI 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 MIPABUIIHHBIC PE3YIHTAThl U BHIBOJIBI; B X0JI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '"Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABUIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPUYECKHUX BbIPAKEHUH

IIpakTnyeckoe 3ansitue Ne 19

IHocTpoenune rpa¢gukoB TPUrOHOMETPHYECKUX (PYHKIUI € HCIOJIB30BAHHEM IeOMETPUYECKHUX
npeodpa3oBaHuii
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Heanb padoTbi: PopMUpPOBaATh HABBIKK IOCTPOEHUS T'PaUKOB TPUTOHOMETPUUYECKUX (PYHKIUI €
MTOMOIIIbIO TTPEOOPa30BaHNN 1 UCCIICTOBAHMS MX CBOWCTB.

IpakTuyeckas padora ¢popmupyer:

I[IP65 ymeHme omepupoBaTh MOHATUSMHU: paIllMOHAIbHAs (YHKIUS, TMOKa3aTeiabHas (YHKIIHS,

creneHHast pyHKIus, JorapupmMudeckas GyHKIHS, TPUTOHOMETpUYECKUe GyHKIUHU, OOpaTHBIE PYHKINY;
YMEHHE CTPOUTh IpaduKH M3yYEHHBIX (PYHKIMH, MCIOJB30BaTh TpadUKu MpPHU HU3yYEHUH IPOIIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a7ad U3 APYrux Y4eOHBIX NPEIMETOB M 331a4 U3 PealbHOW JKU3HU;
BBIpaXaTh GOPMYJIaMH 3aBHCUMOCTH MEX/y BETMYHMHAMHU;
[1Py8. ymenue cBOOOIHO OMIEpHUPOBATh MOHATUAME: TpaduK GyHKIHK, OOpaTHAs GYHKIHA, KOMIO3HINA (DYHKITHI,
nUHeWHass QYHKIWS, KBaJpaTU4Has (GYHKIUS, CTeeHHass (YHKIUS C [ENbIM MoKa3aTreieM, TPUTOHOMETPUICCKHUE
GyHKIMH, OOpaTHBIC TPUTOHOMETpHUYECKHE (YHKIMH, MOKa3aTelbHas M Jorapudmuyeckas (QyHKUUH; yMEHHUE
cTpouTth Tpaduku (YHKIHHA, BBIIOIHATH MpeoOpa3oBaHusl Tpa@uKoB (PYHKIMI; YMEHHE WCIOIB30BaTh Tpaduku
(GYHKIMA 711 M3y4YCHUs TIPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHHH 33/1a4 U3 JPYTHX YY4eOHBIX MPEAMETOB U U3
pCaIbHOM KU3HU; BBIpaXaTh (DOpPMyJIaMH 3aBUCUMOCTH MEXIy BEJIUYMHAMHU; YMEHHE CBOOOJHO OIEPUPOBATH
MOHATHSIMU: YETHOCTh (DYHKIIMHU, IEPHOANIHOCTD (DYHKIMU, OTPaHUUCHHOCTh (YHKIIMH, MOHOTOHHOCTh (hYHKIIUH,
9KCTpeMyM (YHKIMH, HauOonbllee W HauMEHbIIee 3HaueHHWs (YHKIMU Ha TPOMEXKYTKE, YMEHHE IMPOBOJIUTH
WCCIeIoBaHue (YHKIMH, YMEHHE WCIOJ30BaTh CBOWCTBA W rpadukyd (QYHKIUA s pEIIeHHs ypaBHEHUH,
HEPaBEHCTB U 3a/1a4 C TlapaMeTpaMu; H300pakaTh Ha KOOPAWHATHOMN IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHHH,
HEPABCHCTB U UX CUCTEM;

[1Py18. ymeHne MoaenupoBaTh peajbHble CUTYallud Ha A3bIKE MAaTEeMAaTHUKH; COCTABIATh BbIPAXKEHUs, ypaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI IO YCIOBUIO 3a7ja4l, HCCIEN0BATh IOCTPOCHHBIE MOJEIN C UCIIONB30BAHNEM amIapaTa
anreOpbl, WHTEPIPETUPOBATh IIOMYYEHHBIH pPE3YNbTaT; CTPOUTh MaTEMAaTHYECKHE MOJEIU C IIOMOIIbBIO
FeOMETPUYECKUX MMOHATUH M BEIWYMH, pElaTh CBS3aHHbIE C HHUMH NPAaKTHYECKHE 3aJayd; COCTaBJIAThH
BEPOATHOCTHYIO MOJENb U HHTEPIIPETHPOBATH MOMYYEHHBIN pE3yNbTaT; pellaTh NPUKIaJHbIe 33Ja4d CPEICTBAMH
MaTeMaTHYECKOro aHaIN3a, B TOM YHCIIE COLUATBHO-?KOHOMUYECKOT0 U (PH3UIECKOT0 XapaKTepa;

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bei6upats crioco0s! pemieHus 3aad TpodheCCHOHATBHON NeSTENbHOCTH MPUMEHUTEIHHO K
Pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

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

IMopsaok BbINOTHEHHSI PAGOTHI:

[Tpu moctpoeHnu rpaduka HyKHO BOCIIONIB30BATHCS MTPe00pa3oBaHUSIME IpaUKOB.

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

2.y = f (X + b)- rpapux ¢ynkumm nomyuaercs u3z rpadpuka GyHkumu y = f(X) ¢ momomsro
MapajuieIbHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b Broibs ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a ecii b<(, TO cIBUT BIpaBo.

3. y =-f(X) — rpaduk cummerpuuen rpaduky y = f(x) orHocutenpHo ocu OX

4.y = a f(x) — rpadpux ¢ynkuum mnomydaercs u3 rpaduka ¢yHkumum y = f(x) ¢ momorurpio
pacTsDKeHHS WK cxatus rpaduka mo ocu OY nponopuuoHaisHO KOdGGHUIUEHTY a, TPUYeM,
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ecnu 8> 1, To Bce opAuHATHI rpaduka af(x) yBenmuunBaroTcs B a pa3, eciu a< 1, TO yMEHBIIAI0OTCS B
a pas.

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

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

oTo0pa3utk oTHOCUTENHHO ocu OX Te yacTu rpadrka, KOTOPIE PACIIOIOKEHBI HUKE ITOU OCH.
[Tocne moctpoenus rpaduka npoBeauTe uccieaoBanre GyHKIUH 10 o01Iel cxeme.

Xox padoTsbl

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

Chauana noctpouM rpaduk GyHKIHU y = cosx

[lepenecem rpaduk GyHKIMU y = cos x Hag Bi1eBo. [lonyunm rpadux GyHKIUM y = cos (x + g).
PactsineM rpaduk nomyuuBmieiics GpyHKkuuu B 2 pasza B1oab ocu Oy.

y= Zcos(x+£]
: 3

Hccnenyem pynkuuio mo ob1eii cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, npu X=n/6 + ntn, n € Z;
@yHKIMS 0011Iero BUA.
OyHKUUA HEMOHOTOHHaA,
npu X € (2n/3 + 2nn; 5n/3 + 2mn) — byHKIMS BO3pACTaET;
npu X € (-/3 + 2an;2 ©/3 + 27wn) — GpyHKUIMS yObIBAET;

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

7. T=2m.

orwdPE

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HeoOXOIMMOM MOCeA0BaTENbHOCTH JEHCTBUI; B OTBETE NPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCe
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MTO3BOJISET CAENATh MPABHIILHBIX BBIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 20
OnucaHue MPOU3BOICTBEHHBIX MPOLECCOB ¢ MOMOIIbIO rpadukoB pyHKIMA

Hean padorsi: DopMupoBaTh HABBIKK HCIIOIB30BAHUSA IPa()UKOB TPUTOHOMETPUIECKHUX (DYHKIHNA
B PCLIEHUY NPUKJIAJHBIX 3a/1a4.

IIpakTuyeckas padora popmupyer:

[1P65 ymeHue omepupoBaTh MOHATHAMHU: palMoOHaNbHas (YHKUIMA, IOKa3aTelabHass (QyHKLUS,
creneHHas QpyHKIus, JorapudpmMuueckas GyHKIHs, TPUTOHOMETpUYECKHE QYHKIIMH, OOpaTHbIC (PYHKITNH;
YMEHHE CTPOUTH TpadUKHd U3YYCHHBIX (DYHKIUH, UCIIOJIB30BaTh TpadUKH MPH U3YYCHHH MPOIECCOB U
3aBUCHMOCTEH, MpH pEIIeHUU 3a]ad U3 APYrux yY4eOHbIX HPEIMETOB U 3aJad U3 PeabHOM >KU3HU;
BEIp@XKaTh POPMYJIaMHU 3aBUCUMOCTH MEXTy BEIIMUYNHAMU;

[1Py8. ymeHue cBOOOAHO OMNEpPHPOBaTH MOHATHAMH: rpaduk ¢GyHKIUH, oOpaTHas (yHKUHUSA,
KOMITO3UINST (PYHKIMMA, JTMHEHHAs (QYHKIHS, KBaapaTudHas (QYHKIHs, CTCIICHHAs (YHKIUS C IEIBIM
MoKaszareiaeM, TPUTOHOMETpHYeckue  (QyHKIMHM, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
MoKasareibHas ¥ Jiorapupmudeckas (YHKIUU; yYMEHHE CTPOUTh Tpaduku (YHKIUH, BBITOIHATH
npeoOpa3oBanusa TrpadukoB (GYHKIUN; YMEHUE HCIONb30BaTh rpaduku QyHKUMNA A7 U3y4eHUs
IIPOLIECCOB U 3aBUCUMOCTEN NPU PELICHUU 33Ja4 U3 JAPYTUX y4EOHBIX IIPEIMETOB U U3 PEAbHON KU3HH;
BbIpaXKaTh (POpMyJIaMHU 3aBUCHMOCTH MEXJy BEIMYMHAMH; YMEHHE CBOOOTHO OMEPUPOBATH MOHSITUIMHU:
YeTHOCTh (DYHKIWHU, MEPUOJUIHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIHH,
SKCTpeMyM (yHKIMM, HauOoIblliee M HauMEHbIIee 3HA4YeHUA (QYHKIMH Ha MPOMEXKYTKE;, yMEHHE
MIPOBONTH HCCIIEIOBaHNEe (YHKIIUU; YMEHHE UCIIOJIb30BaTh CBOMCTBA M Tpaduku QYHKIUHN IS PEIICHUS
ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; N300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA
pEeLIEHNI YpaBHEHWIA, HEPABEHCTB U UX CUCTEM;

[1Py18. ymeHwe MoOIEIMpPOBaTh peaAlbHbIE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTABISATH
BBIpO)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 3a/1a4M, WCCIIEAOBATh MOCTPOCHHEIE
MOJIETIM C HCIIOJIb30BaHHWEM armapaTa aireOpbl, HHTEPIPETUPOBATh MOTYYCHHBIH PE3yNbTaT; CTPOUTH
MaTEeMaTHYECKHE MOJICITH C IIOMOIILI0 T€OMETPUIECKIX IMOHATHN U BEJIMYHH, PEIIaTh CBI3aHHBIC C HUMH
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeJIb W HHTEPIPETUPOBATH TOMyYEHHBIN
pe3yibTaT; pemaTh MPUKIAJAHBIE 3a7addl CPEJACTBAMH MaTeMAaTHYEeCKOrO aHaln3a, B TOM 4YHCIe
COLIMATIbHO-9KOHOMUYECKOTO U (PU3MUECKOT0 XapakTepa;

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoecCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

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

IIK 2.1 VuacTBOBaTh B IMPOEKTUPOBAHHM THUIPABIMYECKHX M IMHEBMATUYECKUX IPHBOJOB IO
3aJJaHHBIM YCIIOBHUSIM M pa3padaThIBaTh MPUHIUITHAIBHbBIE CXEMBI.

MarepuanbHoe o0ecnieyeHmne:
WHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganue:
1. Ha pucynke nzo0paxxkeH rpaduk 3aBUCHMOCTH KOOPAMHATHI OT BPEMEHHU KOJIEOIIOMIEToCs 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) AMUHY BOJHBI; 2) aMIUTMTYTy KOJIEOaHUN YaCTHUYEK IIHYpa.

0'12\3/156\

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

x, cm 4

| i
0 >
2\ tc

-1

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, 3aIICAaTh OTBET.

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

y = Qi - T — 27[
¥ sSinx < >

CaoiicTBa QpyHKIUHU Y= SiN X:

1) O6nactp onpeaeneHus: PyHKIIMH —MHOKECTBO JIEHCTBUTEIbHBIX YHCET.
2) O6nactp 3HaueHUH QyHKIMKA —0Tpe3ok [—1; 1]
3) Oro HeueTHast PYHKIIMS.
4) Oto HenpepbIBHAS (DYHKITHSL.
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] GpyHKUIMA IPpUHUMAET OJIOKUTENbHbBIE 3HaUeHHa. 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 pyHKuuu: -m/2 + 2nn. Touku Makcumyma QyHKIUH: /2 + 271tn
10) dynkuus orpanrueHa cBepxy u cHu3y. Haumensiiee 3Hauenne pyHkuuu —1, HaubosbIiee 3HaYeHHE
1.
11) D10 nepuoanueckas pynkuus ¢ nepuoaom 2xn (T = 2m)

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJJaHNe

Kputepun onenkn:

Ouenka "oTJHM4YHO'" BBICTABISAETCA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOII0IEHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ounenka '"y10BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM pabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBOIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IIpakTuyeckoe 3ansitue Ne 21
IIpocreiilmne TPUTOHOMETPUYECKHE YPABHEHHSA M HEPABEHCTBA.

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

IIpakTuyeckas padora popmupyer:

[1P63 ymeHue omepHpoBaTh MOHATUSAMH: palMOHAJIbHBIC, HpPpAIOHAIBHBIC, ITOKa3aTENbHBIE,
CTEIEeHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymeHue oneprupoBaTh MOHATUSAMH: TOXKIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMa YPaBHEHMM M HEPABEHCTB, PAaBHOCWIBHOCTb YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
paluMOHaIbHbIE, UPPALMOHAJIBHEIE, [IOKa3aTeNIbHbIE, CTEIICHHBIE, JorapupMHUECcKue,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pelIaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHSATh YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMATHYECKUX 3ajad M 3a7ad U3
pa3nu4HbIX 001acTEl HAYKH U peaIbHOM KU3HH;

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupath criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM

OK 02 Mcnonb30BaTh COBPEMEHHBIE CPE/ICTBA TIOKUCKA, aHANIM3a U UHTEPIpeTaluu uHpopMaluu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHMS 32,124 MPOPECCHOHATBHOMN JIeITeIbHOCTH

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

3ananmne:
Pemmte TpuroHOMeTpHUECKHE YPABHEHUS:
1) cos3x =0
2) sin (Zx - %) =-1
T
3) 3tg (4x + E) =—V3

4) ctg(2x+%) =—§

5) sindx - cos3x + cos4x - sin3x = %

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. 3anucare ypaBHEHHE W OINPEACIHTh, K KaKOMy BHJy OHO OTHOCHUTCS W Kakod (opmyoii
HEO0OXOMMO BOCIIOIL30BATHCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarhb OTBET.

Xoa paGoTsI:
Pemvre TpUroHOMETpHUUECKUE YPABHEHUS:
1) sin2x =0

DTO ypaBHEHHE OTHOCHUTCS K YACTHBIM CITy4asiM, TIO3TOMY KOPHHU HaxoasTcs 1o hopmyrie

XXXXXXXXXXXX
2x = mn,nez,

OtBeT:x = gn, neZ
2) cos (Sx + g) =-1
DTO ypaBHEHHE OTHOCHTCS K YAaCTHBIM CIIy4dasM, IMO3TOMY KOPHH HaxoAsaTcs 1o (opmyre
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x=m+2nn, n€Z

AXXXXXXXXXXX .
5x+§= T+ 2nn, neZ

T
5x=1r—§+21m, nezZ

2n
5x = —+ 27n, nezZ

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

1
OTO ypaBHEHHE HE SBIIETCS YACTHBIM CilydaeM, a = —-,|a| < 1. [lostoMy OHO mmeeT pemenue,
KOTOpPOE HaXOauTCs 1o hopMmylie: x = +arccosa + 2nn, neZ

1
3x = tarccos (— E) + 2mn, nez
1
3x = *(m — arccos E) + 2mn, nez
8
3x = +(m — §) + 2mn, nez

2
3x = i?+ 27mn, nezZ
_+27T+27r 7
x =4 9 3n, ne.

21 27

OTtBeT: x = +-+5n, neZ

9 io(ex=)=-2

VYpaBHeHUE UMEET pelIeHre, KOTOPOEe HAXOAUTCS Mo popmylie: x = arctga + mn, neZ
T V3
6x ——=arctg| —— | + nn, nezZ
4 3
DyHKIUSA y = arctgx HEYETHAA, IOATOMY arctg(—x) = —arctgx.

s
6x — i —arctg 3 + 7n, nez

bx——=—24 7
X 1-7% n, ne
T T
6x=—gn+z+7rn, nezZ
6X=E+T[Tl, nezZ
T
x=ﬁ+gn, nezZ
T
OTBeT!x=ﬁ+gn, nezZ

5)cos6x - c0S3x + sinbx - sin3x = g

Bugum, uTo JI€BYIO 4aCTh MOKHO CBEPHYTH 110 (hOPMyIIaM CIOMKEHHS:
cos(a + B) = cosa - cosp F sina - sinf
V3

cos(6x — 3x) = -

V3
cos3x = 7

TenepL YpaBHEHHUEC SIBIIACTCS HpOCTeI‘/'IHH/IM M €ro KOpHM HaxXOAATCs IO (i)OpMyne: x = +arccosa +
2mn, nez.
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3x = +arccos g + 2mn, neZ

3x = i%+ 2nn, nez

T T
xziﬁ+?n, nezZ
0 e z
TBET: X = T 3 n, ne.

CDopMa NMpeacTaBJdCHUd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABISACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TOCIIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIOJIHEHBI BCE
3allMCH U BEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABISACTCS, €CM pabOTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEICHUS paObOTHI OBLUTH TOMYIIEHBI OIITHOKH.

Ounenka ''Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT C/IEaTh MPABUIHHBIX BHIBOIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IIpakTnyeckoe 3ansitue Ne 22
Tpuronomerpuyeckue ypaBHeHHs] H MeTO/AbI UX pellieHHs.

Heap padorbl: ®opMUPOBATH HABBIKU PELIEHUS TPUTOHOMETPUUYECKUX YPABHEHUM, CBOSAIINXCS K
MIPOCTEUILINM.

IIpakTnuyeckas padora popmupyer:

I1P63 ymeHue omepupoBaTh MHOHATUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I[1OKa3aTeNIbHBIE,
CTETEHHbIE, JorapupMUUecKrue, TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

[1Py7ymeHue onepupoBaTh MOHATUAMU: TOKIAECTBO, TOXKIECTBEHHOE NPeoOpazoBaHKe, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHI M HEPABEHCTB, PABHOCHJIBHOCTb YPaBHEHMI, HEPABEHCTB U CHUCTEM,
panuoOHaJIbHbIE, HpPALMOHAIIBHEIE, [IOKa3aTeJIbHbIE, CTEIECHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPUYECKNE YPABHEHMS, HEPABEHCTBA U CHCTEMBI; YMEHUE PEIIaTh YPABHEHMS, HEPABEHCTBA U
CUCTEMBI C TIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
MIPUMEHATh yYPaBHEHMs, HEPABEHCTBA, UX CHCTEMBI JUIS PEUICHUS MAaTeMAaTHMYECKUX 3a1ad W 3a7ad U3
pa3NUYHbIX 001aCTe HAYKU U pealbHOM KHU3HH;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp criocoOsl pemeHus 3a1a4d npodecCHOHaIbHOW e TeIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPEICTBA MOKCKA, aHAJIM3a U MHTEpHpeTaluil HHPOpMaIUN U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

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

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

2) 8sin®x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos*(m—x) +8cos(mr+x) +7 =0

Ilopsinok BbINOJHEHHS padOThI:

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

2. Ecnmu Heo6Xo1uMoO, BBEJUTE HOBYIO MEPEMEHHYI0 M PELIMTE YpaBHEHHE OTHOCUTEIBHO 3TOM
nepemeHHo. llocime pemeHuss ypaBHEHHMS C HOBOM IIEPEMEHHONM BEpHHUTECh K 3aMeHe. JloJbKHO
IIOJIyYUTBCSl NPOCTENIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. [loMHUTE, YTO, €ClM ypaBHEHHE CONEPXKHUT (YHKIHU y = tgx,y = ctgx, TO HEOOXOIUMO
y4yecTb UX 00JacTh ONpeeICHHS.

3. Ecnmu ypaBHEHHE MOKHO TPEACTAaBUTh B BHJEC NPOHM3BEACHUS HECKOJIBKUX MHOXHTEIEH, U
IIpaBasl 4yaCTb paBHA HYJIIO, TO PA3JIOKHUTE JIEBYIO 4acTb HAa MHOXXMTEIU U UCIOJIb3YH IPaBWIIO, KO/
IIPOU3BEICHUE paBHO HyM0. [IpUpaBHAB KaXKIblii MHOXHTEIb K HYJIO, IIOJIYYUM HECKOJBKO
IPOCTEHIINX YpaBHEHUH, KOTOpbIe HEOOXOAMMO PEIIUTh, YUUTHIBAS 00JIACTh JOIYCTUMBIX 3HAUCHHH.

4. 3anuumure OTBET.

Xox pabdoThI:
Pemmre TpuronoMerpuueckrue ypaBHEHU:
1) 2cos*x + cosx = 1
Pewrenne:
DTO ypaBHEHHME C TOMOIIBIO BBEJICHUS HOBOM NEPEMEHHOM MOXHO MPUBECTH K PEHICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IlycTh cosx = t, TOr1a Halle ypaBHEHHE MPUMET BUJ 2t% +t = 1
[TepeneceM 1 B JIeBYyIO 4acTh U MOJTYYUM TIOJIHOE KBAIPATHOE YPABHEHHE
2t2+t—-1=0
D=1-4-2-(-1)=9, VD=3
-1-3
t = ——mm =
! 4
-1+3 2
t2 = — = -
4 4

_1;

1
2

BepneMcs k ctapoit mepeMeHHOM:

cosx = —1WJIM cosx = %

[Tonyunin ABa MPOCTEMIIMX TPUTOHOMETPUYECKUX YPABHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpO€ peraercs o ooieit popmyne. Pemum ux.

1Dcosx = -1
x =1+ 2nn, nez
2)cosx = %
1
x = tarccos > + 27n, nezZ
T
X = i§ + 27n, nezZ
T
OTBeT: Xx =W+ 2nn, x = i§ + 27n, nezZ
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2) 2cos?x +sinx —1 =10
Pemenue:
DTO ypaBHEHHE COJCPKUT pa3zHOMMEHHBIE (YHKIIMH, IIO3TOMY Cpa3y BBECTH HOBYIO IEPEMEHHYIO
HE TTOJIYYHTCS.
BOCHOJ’IB?)yeMCfI OCHOBHBIM TPUT'OHOMCTPHUUYCCKUM TOXICCTBOM H BbIPpAa3uM OAHY (bYHKI_II/II'O uepes
ApYTyro:
cos’x + sinx =1
cos’x = 1 — sin’x
2(1 —sin®x) +sinx —1=0
2—2sin’x +sinx—1=0
—2sin’x +sinx+1=0
2sin?x —sinx —1=10
910 YpaBHCHHUE C IIOMOIIBIO BBCIACHUIA HOBOU HepeMeHHOﬁ MOXHO IIPUBECTH K PCUHICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilyctb sinx = t, TOrzAa Halle ypaBHEHHUE IPUMET BUL;: 2t —t —1 =0
Y yp p

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

1-3 1
tlz—:——,
4 2
1+3 4
tzz—:—zl
4 4

BepnemMcs k ctapoit mepeMeHHO:

sinx = 1UJIU sinx = —%.

[Tonyunnu ABa MPOCTEUIIUX TPUTOHOMETPUYECKUX YPABHEHMsI, TEPBOE€ OTHOCUTCSA K YaCTHBIM
cllydasiM, a BTOpoe peraercs o obuieit popmyne. Pemum ux.

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

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

/s i
OTBeT: x = 2 + 27n, x = (—1)"*! 3 + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C TIOMOINBIO BBEJIEHHUS HOBOW TMEPEMEHHOM MOXKHO TPUBECTH K PEIICHHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.
IlycTth ctgx = t, TOr/AA Halle ypaBHEHHUE MIPUMET BUJ: 5t — 8t +3 =0
YuursiBaem O[3 x # nn, neZ
5t2—8t+3=0

b= =06
8+ 2

tz——=1
10

BepHemcs k cTapoii mepeMeHHOM:

ctgx = 11U ctgx = 0,6.

PemmM nx.

1)ctgx = 1x = arcctgl + nmn,neZx = %+ nn,nez

2)ctgx = 0,6x = arcctg0,6 + n,neZ
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T
OTBeT: x = 7 + mn,x = arcctg0,6 + nn,neZ

4) cos2x + cosdx — cos3x =0
Pemenue:
Hcnonb3ys GopMysl IpeoOpa3oBaHys CyMMbl U pa3sHOCTH (DYHKLUHA B IPOU3BEICHUE, PA3IOKUM

[IPaByIO 4acTh YPaBHEHUS HA MHOXKUTEIIHN:
2x + 4x 2x — 4x
> - cos > —cos3x =0
2c0s3x + cos(—2x) — cos3x = 0cos(—2x) = cos2x
2cos3x - cos2x —cos3x =0
cos3x(2cos2x —1) =0

2cos

cos3x = 0 MU 2cos2x —1 =0
HOJ’Iy‘lI/IJ'II/I ABa HpOCTCfIIHI/IX TPUTOHOMETPUUYECCKHUX YPAaBHCHHUA, IIEPBOC OTHOCUTCIA K YaCTHBIM
cllydasiM, a BTOpOe peraercs 1o oomeit popmyne. Pemmm ux.

1)cos3x =0 2)2cos2x —1=0
T —

3x = 5 +mn, neZ Zcos2x _11
T T 2x ==
xX=—=4+-nnez cosex 2

6 3 T

2x = i§ + 27n, nezZ
T
X = ig + nn, nezZ
T T T
OTBeT:x=g+§n, x=ig+nn, nez

. 3
5) 2sin?(w — x) +5cos(7n—x) +2=0
Pewenue:
CHavana Hy)KHO TPUMEHHUTH POPMYIIBI IPUBEACHHUS: sin’(r — x) = sin’x
3 )
COS|\—/ — X | = —Sinx
2
[Tonyunm ypaBHeHue: 2sin?x — Ssinx +2 =0
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOH IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilycth sinx = t, TOra Halle ypaBHEHNUE IPUMET BUL;: 2t% — 5t + 2 = 0
D=25-4-2:2=9, D=3

5-3 1
tl =—=——;
4 2
5+3 8
tZ = — == 2
4 4
Bepremcs k cTapoii mepeMeHHOM:
sinx = %I/IJII/I sinx = 2.
1D)sinx = %x = (—1)"arcsin% + mn, neZ 2)sinx = 2 YpaBHCHHE HE UMECT PEUICHHH, T.K. 2 > 1

s
x = (—1)”5 + 7n,

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

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepun onenkmn:
Ouenka "oTJH4YHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
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3alUCH U BBIUYUCIICHUS.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOHN YaCTH TAKOB, YTO MMO3BOJISICT IMOJYYHUTh MMPABUIIBHBIC PE3YJIbTAThI U BBIBOJIBI; B XOC
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTunyeckoe 3ansiTue Ne 23

YucaoBass  mocjaeaoBaTeJIbHOCTb, CIOCOOLI €€  3aJaHHMsl, BBbIYHCJIEHHE  YJEHOB
nociaenosareabHocTu. Ilpeaen nociaexosarensHocTu. Haxoxxaenue npeneioB GpyHKIHU

eab padoThI:
dopMHUpOBaTh HABBIKM  PELIEHUS 3a7a4, CBSA3AaHHBIX C YHCIOBOM IOCJIEIOBATEIBLHOCTHIO.

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

[00]

IIpakTHyeckas padora ¢popmupyer:

[IPy9ymenue cBOOOJHO omnepUpoBaTh MOHATUSIMH: IOCJIENOBATEIbHOCTb, apU(pMeETHUECKas
mporpeccusi, reoMeTpudeckas nporpeccus, OECKOHEYHO YObIBaloIlas TeoOMETpHYecKas MpOrpeccus;
YMEHHE 33/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX (hopmyi.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats ciocoOsl penieHus 3a1ad npohecCHOHaIbHONW JesITeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

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

3aganme.

1) PemnTh 33124k HA YKCIOBYIO TIOCIIEIOBATEIILHOCTD.

2) BeruncnuTb nipenens! GyHKIHiA

3aganue 1 3agadue 2
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1. HaliTu BOCEMOM 9JIEH MOCJIEIOBATEILHOCTH;
LLo im._ ., B2
2" 374" n41’ 6.llmx—>3 x24+x—12
2. HaI/ITI/I HOMED uucia 3 B MOCIEeI0BATETbHOCTH:
_ 2n+1 71 21
a, = nz dimy 4 m
3. Berunciurs:
2
lim (3x* — 8x+ 5 ; 6x"+5x—4
x—»—z( +5) 8.lim,_,, —
V2x+1
4.limx42 —\/—
v 9.lim Vi
X—00 1_@
—16
5 lim x —16 . x+1-2
x4, x—4 10.11mx_)3 3

IHopsaok BbINOJIHEHUS Pa0OTHI:

BHuMarenbHO 03HAKOMBTECH C YCJIOBUEM 3a/1aHU.

[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIy4ae 3aTPYAHEHUS BOCIIOIB3YUTECH CIIPABOYHBIMU
MaTepuagaMH), BBIIOJIHUTE 3a/JaHUE

Xona padoThI:
3amanne Nel

) 2n—1
1. I[erITI)II/I YJICH II0CJICA0BATCIBHOCTU C, = (\/n3_) paBEH?
n>+3

9-1 17 17 17
Cg = = = ;=> Cg =
9 +3/) 732 24183 21/183

2. Howmep uucna 6, ABJISFOLMIETOCS WICHOM MOCISIOBATEILHOCTH a, = n” — 5n  paBeH?
6 =n?—"5n
2_5n—-6=0
1’11 = 6
n, = —1 —TIOCTOPOHHHI KOPEHb T.K. HOMEP HE MOXKET OBITh OTPHUIATEIILHBIM YUCIIOM.
OrtseT: N=6.
3aganue Ne2
. 0
Haiinure npenensl npeaBapuTeaIbHO H30aBUBIIUCH OT HEOTIPEIEICHHOCTH (5)
. 2_g1 0 . —9)(x+9 18
1 limg>— = (—) = 1im 25 _ i 20— im 2 = lim2 = 2;
X“=9x 0 x-9  x(x-9) x—>9 X x—9 x—3

2 — g—
2. lim_, 22 (3) = lim &G0 _ lim(x + 5) = lim(1 + 5) = lim(6) = 6
X— X— X—

x-1 x—1 0 x—1 (X—l)

+x, =—-4 =-5
X +4x—-5=0 {xl *2 => {xl

X+x,=-5 """ | x, =1
3. i vatx—vVa-x _ (9) — L (\/a+x—\/a x)(\/a+x+\/m) T (\/’m)z (\/ﬂ)z i a+x—a+x _
P Mo = () T x‘l‘& x(@wﬂ) = x‘i% (arena) = (arxiva=)

= 11m

2x
lim———— —
x-0 x(\/a+x+v a—x) x—>0 Vv a+x+\/a X x—>0 \/a+ +Va x—>0 2\/_ x-0 \/_ \/_
Brrauciautb npeaciibl UMCIOIMUE HEOIIPEACICHHOCTD (_
o
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X 3.1 4
4. lim 3 +2x%+3x+4 _ (f) — lim Btataty — lim P LHototo .11
' X2 43 43x242x+1 oo x—o00 4x° ﬁ 2x 1 X—00 4-+§+£2+L3 x—00 4+0+0+0 X—00 4 4’
3 x3 Tx3 7,3 X x“ x
3 2 2x +3x2+x I
. 2x7+3x“+x (=} . 37T 37T 3 . 2 . 2+0+0 2
5. lim———= (—) = lim =*—* = lim =% = lim = (—).=+oo
xX—00 x“+4 0 x“ 4 0

xoo0 TS xX—00 ;+x—3 x>0 0+0

(0 B 3HaMeHaTesie MPUHUMAaEM 32 OECKOHEYHO Malylo BETUUYHHY.)
®opMma npeacTaBJieHUs pe3yJbTATa: BHIIIOJIHEHHOE 33/I1aHHUE.

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

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

Ouenka '"yI0BJIeTBOPUTENbHO' BBICTABISAETCSA, €ClIM padoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO IMO3BOJISICT IMOJTYYHTh IMPABUIIBHBIC PE3YJIbTAThI U BBEIBOJIBI; B XOC
MPOBeJICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPUTEILHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITTOJTHEHHOM YacTH pabOThI HE MO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi yHKIHHU U ee IPUMEHEHHE
IIpakTuyeckoe 3ansaTue Ne 24

Haxoxxaenne npou3sBoaHbIX 10 onpeaeaenuo. [lipasuia u ¢popmyJisl nuddepeHunposanus,
TaldIMLa MPOU3BOHBIX YJIeMEeHTAPHbIX pyHKIMT

Henbr padorbi: 3akpenuTbh ONpeleseHHE MNPOU3BOAHON (yHKuMH. DOpMUPOBATH HABBIKU

NpUMeHEeHHUs TpaBuil auddepeHIMpoBaHUs U TaONHIBI TMPOU3BOJAHBIX, HAXOXKIACHUS 3HAYCHUS
MPOU3BOAHON B 33IaHHOM TOYKE.

IIpakTnueckas padora popmupyer:

[IP64ymenue onepupoBaTh MOHATHAMHU: (YHKIMS, HenpepbiBHas (QYHKIUSA, [POU3BOAHAS,
nepBooOpasHas, ONpeesIeHHbIM MHTErpai; yMEHUE HaXOAWThb MPOU3BOJIHBIE JEMEHTAPHBIX (YHKIUH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEPUaAlbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HAuOONbIIME W HAUMEHbIIME 3HAueHUs (YHKUUH; CTpOUTH TpapuKU MHOTOWIEHOB C
HCII0JIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaln3a; MPUMEHSTh MPOU3BOAHYIO IIPH PELIEHUH 3a]ad
Ha JBW)KEHUE; pelllaTh MPaKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HauOoJbIINE U HAaUMEHbIINE 3HAYeHMUS,
Ha HaXO0>KJIEHUE IYTH, CKOPOCTU U YCKOPEHHUS.

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HEMPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKuMU, TepBas M BTOpas NpPOU3BOAHAS (YHKIMM, TE€OMETPUUYECKMA M (U3UUYECKUH CMBICH
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHE HaxXOJUTh ACHUMIITOTHI Tpaduka
(GYyHKIMU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaXOJUTh ypaBHEHHE KacaTelbHON K rpa@uky (YyHKIHH; YMEHHUE HCIIOJIb30BAaTh MPOU3BOAHYIO IS
uccieoBaHus (YHKIMH, Ul HAaXOXKACHUS HAWIYUIIEro pelIeHUs B NPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKUX U (PU3HUECKUX 3ajjauax, JUIsl ONpe/ieIeHHUs] CKOPOCTU U YCKOPEHMSI; HAXOIUTh
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WIOMAA u O0BbEMbl (UIYp C TMOMOINBI0O HMHTErpayia; MPUBOAUTH IPUMEPHl MaTEeMaTHYECKOTO
MOJICJINPOBAHUS ¢ IOMOIBIO AU (epeHInanbHbIX ypaBHEHUH.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats crioco0sl penieHus 3agad npopecCHOHaTbHON AEATEIbHOCTH IPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JEATENIBHOCTh B IpOQecCHOHanbHON cdepe, HCHONb30BATh 3HAHUS 10
(bMHAHCOBON TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYaIUAX

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. Haiinute y = (0), eciny = x> — x
2. Haiinure y’ = (3), ecny = _3

X

3. Haiitu npousBogHble  (QYHKIOMH  WUCIONB3ys  NpaBWja  BBIYUCIECHHS U Tabnuiy
IIPOU3BO/IHBIX 3JIEMEHTApHBIX (PYHKIUIA.
4. Bpl4UCIUTH NPOU3BOIHYIO (YHKIIUU B TOUKE.

3amanue 1 3amanue 2

1) y = 7x* — 4x3 + 5x2 — 2; 6) f(t) = 0,5t + 0,6t> + 0,8t +8; f'(1)-?
2) y = 5Vx — 2)(_3& + j—;; 7) f(x) = ctgx — tgx; f’ G) —?

3)  y=3ctgx+ 5lnx— 3% 8) f=2-5+3-e5 f(0)-?

4) y =09 +x*)(2x— 1); 9) f(x) = cosx- (1 + sinx); f’ (g) —?

5  v=5 10) =22 FO-2

IMopsiiok BbINOJIHEHUS PA0OTHI:

Brruncnenue npou3BoaHON GyHKIMH y = f(x) TPOU3BOJUTCS 10 OOIIEMY MPaBUITY
g depeHIIMPOBaHMS:

1) TlpunaBas apryMeHTy X IpHUpalleHre AXU MOACTABIISASA B BoIpakeHne (PYHKIIMH BMECTO
aprymMeHTa X HapalleHHOe 3HaYeHHE X + Ax, HAXOJUM HapallleHHOE 3HaueHrne QYHKIUH: y + Ay = f(x + Ax)

2) BbrunTas U3 HapalieHHOTro 3HaYeHNe (PYHKINHU €€ IepBOHaYaIbHOE 3HAYEHHE HaXOJM
npupaiieHie QyHKIuu:

Ay = f(x + Ax) — f(x)

3) I[CJ'II/IM pupamnecHue (byHK]_[I/H/I Ay Ha mpupameHue aprymeHTa AXl T.C. COCTAaBJIIEM OTHOILICHUC
Ay f(x+Ax) —f(x)

Ax Ax
4) HaXO,Z[I/IM Hpe,ueJl 3TOro OTHOLICHUA 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 paborhr:

1. Haiitu: y (), ecmuy = 2x* — 3x

Haxoaum npon3BoaHy0 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
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Ax Ax

4) lim,,,o(4x + 2Ax — 3) = 4x — 3
Haitném 3HaueHue npou3BOoAHOMN IpH x = 3.
y(3)=4-3-3=0

3) Ay 4xAx+2(Ax)2—3Ax Ax(4x+2Ax-3)
Ax

2. Haiitu y (4), ecny = vx
1) y + Ay = yVx + Ax
2) Ay = Vx + Ax — VX
3) by _ Vxt+Ax—x
Ax

Ax

4) li by li Vx+Ax—Vx — i (\/X+AX—\/;)(\/X+AX+\/;) — i X+AX—x — i Ax _
M0 Ax Max-0 Ax = Max-o AX(\/X+AX+\/§) = Max-0 Ax(\/x+Ax+\/;) = Max-0 Ax(\/x+Ax+&) -
limAx—-01x+Ax+x=12x

Haitnem 3HaueHue npou3BOAHOMN B TOUKE X = 4, y'(4) = ﬁ = i.

3. Haiitu npousBogHble  GYHKIUH  HUCIONB3ys  MpaBWia  BBIYUCICHUA U Tabnuily
MIPOU3BOIHBIX AIEMEHTAPHBIX (QYHKIIUN
Tabnuia npon3BOIHBIX OCHOBHBIX AJIEMEHTapHbBIX (PYHKIUH.

(Xn)/ — an—l (ex)! Y (ax)’ =a‘lna (cos x)' =—sinx
(sinx)" = cos x 1 1 '
j— ,: t X) =
(Inx)'> (tgx)' == | 9=y
¢’ =0,c — const; x =1; (c)y =c-U

(Uzxv) =u=zVv
(Jx) = 1 (u-v) =uv+uv
2x (uj _uv+uv

Vv v2

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' =(Bx-4)(x+2) =v=x+2; v'=1 |=
(u*v)' =u'v+uv’
=5(x+2)+1(5x—4) =5x+10+5x -4 =10x+6
X+1

3. X
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B TS oD 2x-2x—2
2X , (2%) 4x

u) _uv-uv
v v2
4x? 2x2"

4. BBIYUCIIUTH POU3BOAHYIO (YHKIIUU 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

—2__ 1

y' (E) = 5((sinx) - cosx + sinx(cosx)") = 5(cos’*x — sin®x) = 5(cos2x) = 5(cos2 g) = = 5cosm =5

2
(-1) = =5

dopma npeacTaBiaeHusi pe3yJbTaTa: BBHIIIOJHECHHOE 33/1aHNE

Kpurepun oneHku:

OuneHka "oTJHYHO'" BBICTABIISICTCS, €CIIU pabOTa BBHIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEe0oOXOIMMOM TOCNEeA0BAaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCA, €CIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM 4acTH PabOThI HE MO3BOJIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPHUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 25
Boryucienne npou3BOAHBIX CI0KHBIX (PYHKIUH

Heab padorbr: @opMupoOBaTh HABBIKM HAXOXKIAEHHSI IPOU3BOIHBIX CIOXKHBIX (PYHKIIHH.

IIpakTuyeckas padora popmupyer:

[1Py8. ymeHue cBOOOJHO ONEpUpPOBAaTh MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas QYHKLUS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QyHKUMS, KBaapaTuyHass (QYHKUMs, CTeeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMM, OOpaTHblE  TPUTOHOMETpUYECKHE  (YHKIUH,
MoKasarenbHass M Jorapupmudeckas (GYHKIUM; yMEHHE CTPOUTh TIpaduku (GYHKIHUHM, BBITOIHATH
npeoOpa3oBanusi rpaduKoB (QYHKIHUI; yMEHHE HCHOJIB30BaTh Tpaduku GYHKUMNA JUIST U3y4dEHHS
MIPOIIECCOB M 3aBUCUMOCTEH TP PEUICHUH 337a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3 peallbHON KU3HU;
BbIpaXaTh (POpPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOJIHO ONEpUpPOBATh MOHATUSIMHU:
YeTHOCTh (DYHKLHMHU, NMEPUOJUYHOCTh (PYHKUIHH, OIPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (PYHKIIMH,
SKCTpeMyM (yHKIMHM, HauOonblllee M HaUMEHbIEE 3HAUYeHUS (YHKIMM Ha MPOMEXYTKE, YyMEHHE
MIPOBOJIUTH MCCIIEIOBaHNE (PYHKIIMU; YMEHHE UCIIOIh30BaTh CBOMCTBA U Tpadpuku PYHKIMIA TS peIeHHsI
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ypaBHEHHI, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; U300paxkaTh Ha KOOPJUHATHON IIIOCKOCTH MHOXKECTBA
pelLIeHNI ypaBHEHHWA, HEPABEHCTB U UX CUCTEM;

[IPy10 ymenue omepupoBaTh MOHATHSIMHU: HENPEPHIBHOCTh (YHKIMHU, ACHMIITOTHI Tpaduka
GyHKIMM, TepBas W BTOpas MPOM3BOAHAS (YHKIUH, TEOMETPUYECKHH W (U3UYECKHHA CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpPENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKIIMH; YMEHHE BBIYUCIATH TPOU3BOJHBIE CYMMBI, IPOU3BEICHNUS, YaCTHOTO M KOMIO3UINH (DYHKINH,
HaXO/JUTh ypaBHEHHE KacaTelbHOM K Tpapuky (QyHKIMHU; yMEHHE HCIOJIb30BaTh MPOWU3BOAHYIO IS
UCCIeNOBaHU (QYHKIMH, IS HAXOXKACHHWS HAWIY4IIero peIleHWs B NPUKIAIHBIX, B TOM YHCIE
COLIMANIEHO-9)KOHOMHUECKUX U (PU3UUECKUX 3a/1a4ax, Ui ONPEeICHUsI CKOPOCTH U YCKOPEHUsT; HAXOIUTh
womamgd M 00beMbl (GUTYp € MOMONIbI0 HMHTETpajia; IPUBOIUTH IPHUMEPHl MAaTEMaTHYECKOro
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU epeHInanbHbIX ypaBHEHUH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (JOPMUPOBAHUIO:

OK 01 BsiGupath criocoObl pemeHus 3a1a4d npo(ecCHOHaTbHON AeSTENbHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpOodeccHoHaIbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIIEHOCTh B TpoQecCHOoHanbHON cdepe, HUCHONB30BaTh 3HAHUS II0
(bUHAHCOBOW T'PAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAIIHSIX;

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

MarepuanbHoe obecnieuenue: VHauBuIyabHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JICKIINN.

3ananme.
Haiiti npousBoanbie QPyHKIMIA

1 y=(5x% —2x)°

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

3. flx) = arcsindx + arccos®x

4. flx) =logs(7Tx*—5x%+1)
e

5 flx}=in |3+o08X

W l-cosx

Ilopsinok BbINOJHEHHs padOThI:
1. Onpenenute Bua ¢yHkuuu. Ecnu GyHKUuUs SBISETCS CIOXKHOM, TO BBEIUTE MPOMEKYTOUHBIN
apryMeHT.
2. Omnpenenute, KakMMU TpaBuwiaMu auddepeHnnpoBaHusl HY)KHO BOCIHOJb30BaThesl. [IpumenunTe
COOTBETCTBYIOLIEE MTPABUIIO.
Hcnonb3ys Tabnuily Nporu3BOAHBIX, HAWIUTE MPOU3BOIAHBIE (DYHKITHIA.
4. PackpoiiTe CKOOKHU U MPUBEAUTE OI0OHBIE, €CIH 3TO YIPOCTHUT 3alHUCh (PYHKIINH.

w

Xon paborhr:
Haiiti mpon3BoaHbIe QPYHKIIHIA:

1. glx) =(1— 4z

OyHKIUA SBISETCSA CIOKHOM CTENEHHON. BBeneM NpOMEXYTOYHBIM apryMeHT — u =1 —4x”. s

i epeHrpoOBaHys HY)KHO BOCIIOIB30BaThCs GOopMyIIon (u™) = nu~! - u
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-
7

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

2. flx) = siﬂfx «cos 2x

OyHKIHSI IPEACTABISIET COOON MPOU3BEICHUE ABYX CIOKHBIX TpUTOHOMETprudeckux GyHKui. [loaTomy
CHayJaja BOCIOJIb3yeMCs TIpaBuiIoM auddepeHuupoBanus (U - V) = UV 4+ UV

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

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

[Ipu nudpepeHInpoBaHUHU UCTIONL3YEM ClIeayromue GOpMyIbL: (sinu) = cosu -, (cosu) = — sinuw,

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

AdX+5T"

3.y=

Ioga (3+10x)

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

l-'i

.
npaBuiIoM i depeHIpOBaHHUs (1_:] -

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

y =

BBenem npoMexyTOUHBIH apryMeHT: Uil MepBOW (QYHKUMU u =3x +5x°, JANA BTOPOM (YHKUUHU
u =3+ 10x.

1

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

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

3 |]=§;,|3+1:.1'||£ |]=§;,|3+1:.1'||£

14
L3+ M) ind

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

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

4, flx) = nrcs:‘n%x+ arccosdx

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

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

Narecosu) = —

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

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

o}

5. flx) = arccosVl — e™

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

Wl-u
f'{:.r:]l = (arccosvV1 — ** I: = V1o
J1-(1-g2)

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

Jliis muddepeHIMpPOBaHKS HY>KHO BOCIIOIB30BaThCs (PopMyton

6 = (erecasVT=) =~ e (=) =~ s e - =
y 1—(1=877) - = -

1 1
_ { 79.1.}_
g

S V1-gix

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISACTCA, €CIM PadOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOI0IEHUEM
HEO0OXOIMMOM TOCTENOBATENBHOCTH NEHCTBHUIl; B OTBETE MPABUIBHO M AKKypaTHO BBHIMIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIHHBIE PE3YIbTAaThl U BHIBOJIBI; B X0J1€
IIpOBeIeHUs pabOTH! ObUTH TOMYIEHb! OLIHOKH.

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

Tema 3.1. IlpouszBogHast pyHKIMHM U ee MPUMEHEHHE

IpakTnyeckoe 3ansitue Ne 26
I'eomeTpuyeckune NpHJIOKEHUA NPOU3BOIHOMN

Hean padorbi: ®opmMupoBaTh HABBIKM MPUMEHEHUSI TEOMETPUUYECKOTO CMBICIIA TPOU3BOIHOM.
IIpakTuyeckas padora popmupyer:
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[1Py8. ymeHue cBOOOJHO ONEpPUpPOBAaTh MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas QYHKLUS,
KOMITO3UIMST (YHKIWUN, JUHEHHAs (YHKIWA, KBajpaTudHas (YHKIHs, CTETEHHAass (DYHKIUS C IIEIbIM
mokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
noKaszatenbHass W Jorapudmuueckas (GyHKUMH; yYMEHHE CTPOUTh TpaduKd (QYHKIMH, BBIIOIHATH
npeoOpa3oBanusi rpadukoB (QYHKIHUI; yMEHHE HWCHOJB30BaTh Tpapuku (GYHKIMHA [UISI U3yYCHHS
IPOIIECCOB M 3aBUCUMOCTEH MPH PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX NMPEIMETOB U U3 PEaTbHOM JKU3HHU;
BBIpaXaTh (POpPMYyJIaMu 3aBUCUMOCTH MEXIY BEIMYMHAMH; YMEHHUE CBOOOIHO ONEPUPOBATH MOHATUSMU:
YEeTHOCTh (DYHKIMH, HEPHOANYHOCTh (YHKIMH, OTPAaHHYCHHOCTh (DYHKIUH, MOHOTOHHOCTH ()YHKIIUH,
SKCTpeMyM (yHKIMH, HauOonblllee W HAaWMEHbIIEE 3HAYCHUS (YHKIMM Ha MPOMEXKYTKE, yMEHHE
IPOBOANTH MCCIIEAOBaHNE (PYHKIMN; YMEHHE HCIIOIb30BAaTh CBOMCTBA U rpaduku QYHKIUHA U1 PEIIeHHS
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxxaTh Ha KOOPJUHATHON IJIOCKOCTH MHOXKECTBA
pelIeHuil ypaBHEHHH, HEPABEHCTB U UX CHCTEM;

BoinosiHeHue padoThl cnoco0cTBYET (DOPMUPOBAHMIO:

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

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

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

3aganme:

1. Haiigure yrinoBoil Ko3(p(UIMEHT KacaTeabHOM, NPOBEACHHONH K mapabone  y = —x? + xB
TOUYKEX, = —2

2. HaiimuTe yron HakJIOHA K OCH KacaTelIbHOH, TPOBEACHHON K KPHUBOH y = x>B TOUKE x, = —2

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

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. 3navyenue mnpPoOU3BOAHON (YHKIMH y = f(x) TPH x =x, PABHO YIIOBOMY KO3GDUIIHMEHTY
KacaTelbHON, MPOBEJCHHON K KpUBOH y = f(x) B &€ TouKe ¢ abcuccoit x, , T.e. k'=y'(xy) = f'(x,) = tg «
TJI€ X-yrojl MEXy KacaTeIbHOW K KPUBOM B TOYKE M (x,; y,) M MOJOKUTEILHBIM HAIIPABICHUEM OCH 0, .

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

3. HampaBrienue KpuBOil B KaXJI0i TOUKE ONpeeNseTcs HalpaBlIeHUE KacaTelbHOW K Hell B AToH
TOYKE, MOITOMY JUIsl HAXOXKJICHHs YIJla HAaKJIOHHOW KPHUBOW B JAaHHOW TOYKE HAJ0 BBIYHCIUTH YIOJ
MEXy KacaTeJIbHOU, IPOBEACHHON B 3TOM TOUKE, U OCBIO.

Xoxa padoThl:
1. Haiitn yrom HakinoHa K ocu O, KacaTeJIbHOW NMPOBEJECHHON K KpPUBOW y =sinx B TOYKE
T
xO = ;
-HaiIeM MPOU3BOIHYIO (DYHKIIMIOY = sinxy’ = cosx
1

-Haii/IeM 3HaYeHUe TIPOU3BOIHON B TOUKE x, = gy' (g) = cosg =

o o 1
-TaHI'€HC yIJIa HaKJIOHA KacaTeJIbHOU B JAHHOU TOYKE PaBE€H k = tg < , OTKyJa <= arc tgo~ 26,6°
2. [Tox kakumu yrnamu napabona y = x? + x TepeceKaeT ock 0, ?
-Haitnem Touku nmepecedeHus mapadbossl ¢ OChI00,, PEITUB CUCTEMY
2 .
=x“+x -1;0
P <= {10
y=0 (0;0)
-[Tapabona nepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrioBele KO3(QIUIUEHTHI
KacaTelbHBIX K Mapadosie B 3TUX TOYKaX
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y=(x*+x)=2x+Lk(-1)=2(-1)+1=-1,k(0)=2-0+1=1

- BBIYMCIWIM yIJIbl &X; 4 X, , oOpa3yeMble KacaTeJbHbIMU B TOYKaX IepecedyeHust mapaboiibl ¢
oceio Oy tg oc;= —1,0¢,= 135%tg «,= 1, x,= 45°

3. CocTaBbTe ypaBHEHHE KacaTelIbHOM K KpuBoil y = 3x2 — x B Touke x5 = —1

-HaAEM MPOU3BOJHYIO KPUBOM B TOUKEX

y'=0@Bx?—x)=6x—1;y(-1)=6(-1)—1=-7
-HaliJIeM KOOpAMHATY TOUYKU KacaHUs:
y(=1) =3(-1) = (1) = 4 M(-1;4)
-[I0CTaBUM B ()OPMYITY YPaBHEHUS KacaTelIbHOM:
y—4=-7(x+1)
y—4=-7x—-7
7x +y + 3 = 0 — ypasuenue kacamenvhou

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNE

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MTOJTHOM 00BEME ¢ COOJIIOICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xxopomo" BbBICTAaBIISETCS, €CJIM BBIIOJHEHbl TPeOOBaHUS K OLIGHKE "OTJIIMYHO", HO
JOMYUIEHBI 2-3 HEeloYeTa.

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

Ounenka ''Hey/10BJIETBOPHUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne27
HccaenoBanue GpyHKIMHA ¢ NOMOIIbIO IPOM3BOAHOM M NOCTPOeHHE IPA(PUKOB

Heap padorpi: OopMmupoBaTh HABBIKM HCCIENOBAaHUS (PYHKIMM C MOMOILBIO MPOU3BOIHOM U
MOCTPOEHUSI rpahuKOB.

IIpakTnyeckas padora ¢popmupyer:

[1P6G4ymenne omnepupoBaTh TOHATHSIMA: (YHKIMS, HENpepblBHAs (QYHKIUSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpeaesieHHbI MHTErpajl; yMEHUE HAaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIINH,
WCTIONB3Ys CIPABOYHBIE MAaTEPHAIbl; HCCIEIOBATh B MPOCTEHIINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaXOAUTh HauOONbIIME W HAUMEHbLIME 3HaueHHs (QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
WCTIOJIH30BaHUEM ariapara MaTeMaTHYeCKOTO aHalN3a; MPUMEHSITh MPOU3BOIHYIO TIPH PEIICHUH 33134
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIEC 33[jaui Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXxO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[1Py8. ymeHue cBOOOJHO ONEpUPOBAaTh MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas QYHKLUS,
KOMIO3UIMS (QYHKUIMH, JTUHEHHass (QyHKUMS, KBaapaTuyHass (QYHKUMsS, CTeeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYEcKHe  (YHKIIHH,
noKasareibHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh Ipaduku (GYHKIUH, BBIIOIHATH
npeoOpa3oBanusi rpaduKoB (QYHKIHUI; yMEHHE HCHOJIB30BaTh Tpaduku GYHKUMHA [UIST U3ydeHHS
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MPOIIECCOB M 3aBUCUMOCTEH MPHU PEUICHNUH 33aa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KHU3HH;
BbIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXKAY BEIMYMHAMHU; YMEHHE CBOOOHO ONEPUPOBATh MOHATUSAMMU:
YEeTHOCTh (DYHKIMH, MEPHOAMYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (PYHKIIUM, MOHOTOHHOCTb (DYHKIIMH,
SKCTpeMyM (yHKIMM, HauOonblllee M HAUMEHbIEE 3HAYEHUS (YHKIMM Ha IPOMEXYTKE, yMEHHE
MIPOBOJIUTH MCCIIEN0BaHNE (PYHKIINU; YMEHHE UCIIOIb30BaTh CBOMCTBA U TpapuKH PYHKIUI IS peIieHus
yYpaBHEHM, HEPABEHCTB U 3a/1a4 C IapaMeTpaMu; U300paxkaTb HaA KOOPJUHATHON IJIOCKOCTH MHOXKECTBA
pELIECHNI YpaBHEHNUIA, HEPABEHCTB U UX CUCTEM;

IIpyl0 ymeHue onepupoBaThb IOHSTUSAMHU: HENPEPBIBHOCTh (DYHKLMHU, ACHUMITOTHI Trpaduka
¢byHKkuMu, TepBas W BTOpas NPOM3BOAHAS (YHKIHMH, TEOMETPUUYECKUA U (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, MEepBOOOpa3Has, ONpPENENECHHBbIH HMHTErpajl; yMEHUE HaXOAMThb ACHUMOTOTHI TIpaduka
(GyHKINU; YMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHHS, YACTHOTO U KOMIO3ULIUHU (YHKIIHH,
HaxXOJUTh ypaBHEHHUE KacaTelbHOH K rpaduky (QyHKIMHM; YMEHHME HCIOJIb30BATH HMPOU3BOIHYIO JUIS
uccleoBaHus (YHKIMH, Ui HAaXOXKACHUS HAWIYUIIEro pEeHIeHUS B NPUKIAAHBIX, B TOM YHCIE
COLMAJIbHO-9KOHOMHMUYECKUX U (PU3NUECKUX 3a]ladax, i ONPEIEICHUs] CKOPOCTH U YCKOPEHHUsI; HaXOAUTh
WIOMaan W OO0BEeMbl (GHUTYp C TOMOINBI0 HMHTErpajia; MPUBOAWTH IPUMEPHl MaTEeMaTHYECKOTO
MO/JICJIMPOBAHUS ¢ HOMOILBIO AU ((epeHIInanbHbIX YPABHEHUH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upats crocoOsl pemieHus 3a1ad npodecCHOHaAIbHON JIesITeIbHOCTH IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBath U peaqu3oBbIBaTh COOCTBEHHOE NPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIIBHOCTh B TIPOQEeCcCHOHANbHON cdepe, HCHONB30BATh 3HAHHUS 10
(uHAHCOBON I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaO0OTATh B KOJUICKTHBE U KOMaH/IC

IIK 2.1 VuacTBOBaTh B NPOEKTUPOBAHMU TUAPABIMYECKMX M IHEBMATHYECKHUX IPHUBOAOB I10
3aJJaHHBIM YCIIOBHSAM U pa3palbaThiBaTh MPHHIUAITHAIBHBIC CXEMBI.

MarepuanbHoe obecniedeHue: VHIuBUyanbHbIE 3a/laHUs, TAONHIA MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIINN.

3ananne:
1. JlaBneHue B TUPABIMYECKON CUCTEME MEHSETCSI OT BPEMEHHU IO 3aKOHY
P(t) = t3 — 9t? + 15¢ + 10. Haiiaure MOMEHT BpeMeHH, IPH KOTOPOM JIABJICHUE JOCTUTHET
MaKCUMAaJIbHOTO 3HAYEHUSI.
2. OyHKuMA 337aeT TEXHOJIOrHYeckuii mporecc. Haligure skcTpeMyMbl (QyHKIHH:
Flx) = x* — 4x?,
3.
OyHKIMA 3a/1aeT TeXHoJIornueckuit mpouecc. Mccnenyiire GyHKIIMIO HA MOHOTOHHOCTD U
skctpeMyMsl: f(x) = 3x°% — 25x% + 60x

4. Haitoure mpoMexyTKu BEITyKiocTH Gynkmu: f(x) = x* — 10x* + 36x* + 100

5. OyHKIMA 3a7aeT TexXHoJormdeckwit mporecc. Mccnenyiite (GyHKIMIO MO o0meld cxeme u
MOCTPOiTE ee Tpaduk:

1. flx) = 5% — 325,

2. flx) =

x
-4
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Iopsinok BbINOJIHEHUSI PadOThI:
1) 3anummre QyHKIHIO.
2) Ompenenute, KAKMM aJITOPUTMOM HYXXHO BOCIIOJIb30BAThCSI JJ1s BHITIOJIHEHHUS 3a/1aHHSL.
3) IlpumeHuTE COOTBETCTBYIOLIHIA AITOPUTM.
4) 3anummre OTBET.
5) Eciu HE0OX0aMMO MPOBECTH MOJHOE HCCIeAOBaHHE (YHKLIHH, TO MPOBEIUTE €ro, HCIOJIb3YS
OOIIYI0 CXeMY UCCIICIOBAHMS:

1. Haiitu obnacte onpenenenust pynkuuu D (y).

2. Haiiti (eciu 9TO He BBI3BIBACT 3aTPYAHEHHI) TOYKH MEpPeceUeHUs TpaduKa ¢ OCSIMU KOOPAUHAT
(mpu X =0 u mpu y = 0).

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

4. HaifTu uHTEpBaJIBI MOHOTOHHOCTH, TOYKH 3KCTPEMYMOB U 3HaUCHHsI (YHKIIMH B THX TOYKAX.
5. Haiitn mHTEpBaJIbl BRITYKJIOCTH (BOTHYTOCTH) ¥ TOUKH neperuda rpaduka GyHKIuH.

6. Haiitn acuMnToThI rpaduka QyHKIUH.

7. HaliTu 1ONOMHUTENIbHBIE TOUKH U TOCTPOUTH I'paduK MO pe3ysbTaTaM UCCIeT0BaHMS.

&. Haiit 00s1acTs 3HaYEHUIA.

Xoa paGoTsI:
1. UccnenoBath GyHKIHIO y = x> — 6x* + 9x — 3 U MOCTPOUTH TpaduK.

-pyHKIIMS onpenenieHHa Ha BCel YNCIOBON MPAMOIL: D(x): X € (—o0; )

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

-HalIéM TOYKY IepecedeHus rpaduka ¢ OCbio O, , mojorag x =0 , NOJYyYUM y = —3 TOUKH
nepecevyeHus rpaduka ¢ ocblo O, B JAHHOM CJyyae HalTH 3aTPYIHUTEIBHO.

-HaAEM NPOU3BOAHYIO: y' = (x3 — 6x% + 9x — 3) = 3x* — 12x + 9

-HalAEM KPUTHYECKUE TOUKH, JIJISt 3TOT0 y' = 0 ,T.€ 3x*> — 12x+ 9 =0

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

+ - +

v

1 3
(—0; 1)u(3; ») rpaduk pyHKIIMH Bo3pacTaert, (1;3)-yObIBaeT
-rccaenyeM GyHKIUIO Ha SKCTPEMYM:
y(1) =1—-6+9 —3 = 1; A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)Toukamin
-MCIIOJIB3YSI MTOJTyYEHHBIE TAaHHBIE CTPOUM MCKOMBIN TpaduK.
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2. WccnenoBarh (DYHKITUIO U TIOCTPOUTH €€ TpaduK.
J.’:

j:‘:

rx—2
1. O6nactp onpenencuus GyHkun D(f) = (—eo: 1)U (1; +o2)
2. Tlpu moacTaHoBKe 3HaueHHs x = 0 mosxyuum y(0) =0,

Takyto ke TOYKY HOJY4YHM, €CIU MpHpaBHsAeM (QYyHKIHIO K Hya0. Touka x = 0 - eIWHCTBEHHAs
TOYKa IIEPECEUCHHUS C OCAMU KOOPAUHAT.

3. [IpoBepsieM GYHKIIMIO HA YETHOCTh

ylex) =2 X

—Ix-2 2x+2

yi—x) # y(x); y(—x) = —y(x).
Wrak, QyHKIMS HA Y€THAsI, HA HEYETHAS, HEEPHOINUECKA.

4.]:[.]'[5[ OTBICKaHHA UHTCPBAJIOB MOHOTOHHOCTH BBIYUCIIACM IIEPBYIO TPONU3BOJHYIO (I)YHKI_II/II/I

JZ‘_

22(2x —2) —x% -2 4xf —d4x — 23" 2x0 —4x
(2x — 2)° T @ -2F (- 2f

[IpupaBHUBasl ee K HYJIO, TOJYyYUM KpUTHYECKHUE TOUKH x = 0:x = 2. OHM pa3OuBaroT o01acTh
OIIpeAeIIeHUs Ha CIEAYIOIINE HHTEPBAIBI MOHOTOHHOCTH (—o2: 0 U (0 1)U (12} U (21 +00)

Uccnenyem moBeneHne MpOU3BOIHOM ClIeBa U CIIpaBa OT HAMJACHHBIX TOUEK pa3OUeHHS.

I'paduuecku MHTEPBAJIBI MOHOTOHHOCTH OYAYT UMETh BHU]L

'

0 1 2

Uccnenyemast pyHKIIMS BO3pacTaeT Ha MHTepBanax (—oe; 0) U (2; +e0) u yosiBaet (0; 1) U (1; 2).

5. Touka x =0 TOYKaA JIOKAJILHOTO MaKCUMyMa, x = 2 — JIOKaJIbHOTO MHHUMYMa. Haﬁ,ueM 3HAYCHHUC
(byHKHHH J"mﬁx =0; J"m!r. =2

6.. JIJ1st OTBICKaHHSI HHTEPBAJIOB BBITYKJIOCTH HAWJIEM BTOPYIO POU3BOIHYIO
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s B-d@-2-f-2@-2o2 8 8 1
y= (2x — 2)% T2x—-2 T 8(x-1)F (x—1)3

Takux MHTEPBAJIOB HET, NOCKOJBbKY BTOpas IPOU3BOAHAS HE IPUHUMAET HYJIEBBIX 3HAYCHUH B

o0acTu ompeesIeHus.

7. llpsimast x = 1 — BepTUKAJIbHAS aCUMITOTA (PYHKUIMHU. Y paBHEHHE HAKIIOHHOM aCUMIITOTHI HUMEET
BUI v =kx + 5.

L= 1 f{x]_l_ x* ’ x- ’ 1 1
T ae x _ri-mx(lr—E:Ix_rl—mzx:—Ex_rl—-T:7_;_2
Tox
. x’ 1 Coxt—x(x—1) xt-—x"4x x . 1 1
ATt R TN R - TN LR - T T S A
T ox

8.Ha ocHOBe MpOBEIECHHOTO aHalM3a BHINONHAEM MocTpoeHue rpaduka QyHkuuu. s 3toro
CHayajla CTPOMM BEpPTHKaJIbHbIE M HAKJIOHHBIE ACHMITOTHI, 3aT€M HAaXOJIUM 3HAaYeHHE (QYHKLUU B
HECKOJIbKUX TOYKAX U M0 HUX MPOBOIAUM IOCTPOCHHUE.

y=(x+1)/2

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

Kpurtepun onenkmn:

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' BBICTABISACTCSA, €ClIM paboTa BBHIMOJIHEHA HE TOIHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH

57



00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CIIENIATh MPABUIIbHBIX BHIBOJIOB.
Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansaTue Ne 28, 29
Pemenne npukIagHbIX 32124 ¢ IOMOIIbIO IPOU3BOIHOMI

Heab padoTbi: DopMUpOBaTh HABBIKKM MPUMEHEHUS MPOU3BOAHOMN K pElIeHUI0 (PU3MUECKUX 3a]a4
¥ 337124 ¢ Ipo¢eCCHOHATBLHON HAITPABIECHHOCTBIO.

IIpakTuyeckas padora popmupyer:

[1P64ymenne omepupoBaTh MOHATHAMHU: (YHKLUS, HENpepbiBHAas (YHKIHSA, TNPOU3BOJHAS,
nepBooOpasHas, ONpeesieHHbI MHTErpai; yMEHHE HaXOAWThb MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIUH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMM HA MOHOTOHHOCTH,
HAaXOJUTh HAuOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTpOUTh TpaduKd MHOTOUWICHOB C
WCTIOJIB30BAHUEM aliapara MaTeMaTHYECKOTO aHajH3a; NIPUMEHSITh MPOU3BOAHYIO NPU PEIICHUH 3aaad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HA HAUOOJbIINE U HAMMEHbIIINE 3HAYCHHUS,
Ha HaXO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3yYEHHBIH METOJ AJs PELICHUsS 3aJadud, pacrno3HaBaTh
MaTeMaTH4eckue (akThl ¥ MaTeMaTHYeCKHE MOJENHM B NPUPOAHBIX M OOIIECTBEHHBIX SIBICHHUAX, B
UCKYCCTBE; yMEHHE MPHUBOJIUTh NPUMEPhl MAaTEMaTHYECKHX OTKPBITHH POCCHICKOW UM MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py8. ymeHue cBOOOJHO oOmNEpHpPOBaTH MOHATHAMH: rpaduk ¢GyHKIUH, oOpaTHas (yHKUHUSA,
KOMMO3ULUs (PyHKIMHA, JTUHEHHAs (QYHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (QYHKIHS C LENbIM
MoKaszareieM, TPUTOHOMETpHUeckue  (QyHKUMHM, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
mokaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOHWTH Tpadukd (YHKIHUN, BBITOIHSATH
npeoOpa3oBanus rpadukoB (YHKIUNA; yMEHHWE HCHOIb30BaTh Trpa@uKud (GYHKIUA Ui WU3YYCHUS
IIPOLIECCOB U 3aBUCUMOCTEN NP PEUICHNUH 3aJa4 U3 JAPYTUX y4EOHBIX IPEIMETOB U U3 PEAIbHON KHU3HH;
BbIpaXaTh (POpPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOJHO ONEpUpPOBATh MOHATUSIMHU:
YETHOCTh (DYHKLMHU, NMEPUOJUYHOCTh (PYHKIIMH, OrPAaHUYEHHOCTh (DYHKLHMH, MOHOTOHHOCTH (DYHKIIMH,
SKCTpeMyM (yHKIMM, HauOoiblllee M HAaUMEHbIEe 3HAUYEeHUS (YHKIMM Ha IPOMEXYTKE; yMEHHUE
MIPOBOJIUTH MCCIIEIOBaHNE (PYHKIIMU; YMEHHE UCIIOIB30BAaTh CBOMCTBA U Tpadpuku PyHKIMIA TS perieHHsI
ypaBHEHMH, HEPABEHCTB U 3aJlay C apaMeTpaMiy; U300paxaTh Ha KOOPJMHATHON MJIOCKOCTH MHOXKECTBA
pEeLIEHNI ypaBHEHWIA, HEPABEHCTB M UX CUCTEM;

IIpyl0 ymeHue omnepupoBaThb MOHATUSAMHU: HENPEPHIBHOCTh (DYHKIMHM, ACUMIITOTHI TIpaduka
byHKIMK, TiepBas W BTOpas NPOW3BOMHAS (YHKIMH, TEOMETPUYECKUH © (U3WIECKHHA CMBICT
IIPOM3BO/IHOM, TMepBOOOpa3Has, ONpENeNeHHBbIH HMHTErpajl; yMEHHE HaXOAMWTh AaCHUMOTOTHI TIpaduka
(GYHKINW; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YaCTHOTO U KOMITO3UIINH (PYHKITHA,
HaXO/JUTh YpaBHEHHE KacaTeNbHOW K Trpaduky (YHKIHHM;YMEHHE HCIOIb30BaTh MPOU3BOJHYIO IS
uccieoBaHust (YHKIHMK, JUII HAXOXKACHUS HAWIYUIIETO0 pENIeHWs B NPUKIAJHBIX, B TOM YHCIE
COILIMAJIbHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a/1auax, Ul ONpe/IeeHUs] CKOPOCTH M YCKOPEHUsT; HaXOIUTh
WIomaan W OO0BEeMbl (QUTYp C TIOMOINBIO WMHTErpaja; MPHUBOAWTH MPHMEPHl MaTEeMaTHYECKOTO
MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHIInanbHbIX YPaBHEHUH;

[IPyl8 yMeHHMe MOJenupoBaTh peaJbHbIE CUTYallUM Ha S3bIKE MAaTEMaTHUKH;, COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M UX CHCTEMBI MO YCIOBHUIO 3a/1a4M, UCCIIEAOBAaTh MOCTPOCHHbIE
MOJIENI C WCIOJB30BAaHMEM ammapaTa ainreOpbl, HHTEPIPETHPOBATh MOJIYYCHHBIA PE3yJabTaT; CTPOUTH
MaTeMaTHYECKUEe MOJIENIU C MTOMOIIBIO TEOMETPUUECKUX TOHATHH M BETMUUH, PEIIaTh CBA3aHHBIE C HUMH
MPAaKTUYECKHE 3a/a4d;, COCTABISATh BEPOSTHOCTHYIO MOJIENb W HHTEPIPETHPOBATH IMOyYCHHBIH
pe3yiabTar; pelaTh MNPUKIAAHBIE 337adyd CPeACTBAMU MAaTEeMaTHYEeCKOro aHaln3a, B TOM 4YHCIeE
COITMATEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;
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[Ipyl9 ymeHue BuIOMpATh MOAXOISAIIMA METON IJIS PEIICHUS 3aJa4d; MOHMMAaHHE 3HAYMMOCTHU
MaTEeMaTHKU B W3YYEHHM MPHUPOJHBIX M OOIIECTBEHHBIX MPOILIECCOB M SBJICHUN; YMEHUE pPaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHE NPUBOAUTH MPUMEPhl MaTEMaTUUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BreiOuparh crmoco0Obl pemeHust 3aga4 MnpodheCcCHOHATBLHON ACSITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JICATEIIBHOCTh B NPOQecCHOHANBbHON cdepe, HCHONB30BATh 3HAHHUS 10
(buHAHCOBON I'PaMOTHOCTH B Pa3JIMYHbBIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIGKTHBE U KOMAaH/IE

OK 06 IIposiBIATh Tpa)KJIaHCKO-TIATPUOTUUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJCHHE HAa OCHOBE TPAJAWIMOHHBIX OOIIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCJIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX  OTHOIICHWH, MPUMEHSITh CTaHAapThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpebl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHWUS 00 M3MEHEHWH KIMMaTa, MPHHIUIIEI OSpexIIMBOTO MPOU3BOACTBA, dPPEKTUBHO JCHCTBOBAThH B
Ype3BbIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyJIbTYpHI 1151 COXPAaHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccnoHabHON JeATeNbHOCTH M TMOAJEPKaHUS HEOOXOIMMOro YpOBHS (pu3MdecKon
[IOITOTOBJIEHHOCTH

OK 09 Ilonw3oBaThcs mpodheccHoHaNbHOM JOKYMEHTAIMeH Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.

[1K4.1 KonTponupoBarh TeKylIue mapaMeTpbl M (aKTUYECKHE T[OKa3aTenu paboThl CHUCTEM
aBTOMATHU3AllMM B COOTBETCTBHU C TPEOOBAaHUSIMH HOPMATHUBHO-TEXHUYECKOW JTOKYMEHTAIlUW JIJIst
BBISIBIICHUSI BO3MOXKHBIX OTKJIOHCHUM.

MarepuanbHoe obecnedyenue: VHIuBUAyanbHbIE 3a/laHUs, TaOJNHIA MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIUH.

3ananne:

1. Touka nBroKeTcst o 3akoHy X (t) = 2t3 + 3t .Uemy paBHa CKOPOCTb B MOMEHT BPEMEHU t =
2c?

2. YpaBHeHMeE JBMKEHMS MaTE€pUAIbHOM TOUKH BIOIb ocu uMeeT Bua S(t) = —0,5t3 + t + 2(m).
Haiitn yckopeHue TOUku B MOMEHT BpeMeHu t = 2 C.

3. 3akoH W3MEHEHHUs Temrieparypel T Tela B 3aBUCUMOCTH OT BpeMeHH l 3aJaH ypaBHEHHEM
T = 0,2t2. Ckakoil CKOPOCTBIO HArPeBaeTCsl TS0 B MOMEHT BpeMenu 10 ¢?

4. KonuuecTBO 3JEKTpUYECTBA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, 3a4aercsi (QOopMyJIoi.
Q = 2t3 — 3t? + 4. Haiimure cuiry TOKa B KOHIIE 4-i CEKYHIBL.

5. MaxoBuK, 3aJep)KUBaeMbIii TOpMO30M, 3a { ¢ moBopaumBaeTcs Ha yroa ¢ = 5t — 0,4¢? (paz).
OmnpenenuTh YIIOBYIO CKOPOCTh & MaxOBHKa B MOMEHT BpeMeHH t = 2 C W HaliTH MOMEHT OCTaHOBKH
BpalllCHUs

6. Cua TOKa U3MEHSEeTCS B 3aBHCHUMOCTH oT BpEMEHU 1o 3aKOHY
I =2t?+3t(l — B amnepax, t — B cekyHaax). HaliTh cKopocTh M3MEHEHMs CHIbI TOKAa B KOHIE 8-if
CEKYH/IBI.

7. Teno Maccou 3 KT JIBUKETCS NPAMOJIMHENHO o 3aKOHY
S(t) = 2t3 + 4t* — 2t . HaiiauTe KMHETHYECKYIO SHEPTHIO TENa Yepe3 2 ¢ Mocle Hauajla JIBHKEHHUS.

8. Teno Maccon 2 KT JBHKETCS IIPSIMOJIMHENHO o 3aKOHY
X(t) = 2t3 — 3t + 2 . HaitnuTe cuny, KoTopas Oy/eT AelicTBOBaTh Ha TeJo uepes 3 c?
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9. Omnpenenurte HaNpsHKEHUE HEKOTOPBIX AJIEMEHTOB IIETIH 3JIEKTPOMEXaHNUECKOT0 anmnapaTa 1o
3akoHy Oma (U = IR) npu conporusienuu R = 0,1 Om. Ilpu sToM 3apsa, npoTeKaromuii no
IpOBOJHMKY 3a 2 ¢, 3afaercs ypapHeHueM q(t) = 2t3 + 3t2.

10. B mMarnutHO# nenu neiictByet moctosiHubii ucrounuk DJIC £(t) mwis mpoBepku
AJIEKTPOMAarHuTHOro JBUraress. Beruncauts 3Hauenue 3/1C 3a npomeuyto oHy CEKyHy IIpU

y y 1
MarHHTHOM IOTOKe, KOTOpblit 3az1at popmynoit O(t) = 3 t3 —3t%2 — 1.

IHopsiok BbINOJIHEHUS PA0OTHI:
1. [IpounTath 3a1a4y U ONPEACTUTH CIIOCO0 €€ pElICHHUS.

2. [Tpumenuts popmyny auddepeHnnanbHOr0 NCYUCICHUS IS PEIICHUS 3a/1a4H.
3. 3anmcarb OTBET.

Xoa paGoTsI:
y 2
1. Teno mBuxeTcss NPAMOIMHEHHO 10 3akoHy S(t) = §t3 — 2t2 + 4t (m). Onpenenuts CKOPOCTH

€ro ABMKCHUS B MOMCHT t = 10 c.

Pemenne. Mickomast CKOpOCTB - 3TO IPOU3BOJHAS OT ITYTH, TO €CTh

2
v(t)=S'(t)=§-3t2—4t+4=2t2—4t+4

B 3aaHHbIif MOMEHT BpeMEHH

v(10) =2-100—4-10 + 4 = 164wm/c.

Ortsert: 164 M/c

2. 3akoH W3MEHEHUs TemIepaTypsl T Teina B 3aBUCMMOCTH OT BpPeMEHH | 3ajaH ypaBHCHHEM
T = 0,2t2. C xaKoil CKOPOCThIO HarpeBaeTCs TEJI0 B MOMEHT Bpemenu 10 ¢?

CKOpOCTh HArpeBaHus Tela eCTh NPOU3BOHAs Temmeparypsl T 110 Bpemenu t: — = (0,2t%)" = 0,4t.

ar
dar

Ckopoctb HarpeBanus Tena npu t =10 c:

d

(d—:}:zm = 0,4-10 = 4 (rpag/c).

3. KommdecTBO naileKTpuYecTBa, MPOTEKAOMIETO Yepe3 IMPOBOJAHHK, 3amaetcs (GopMysiou.
Q = 2t3 — 3t? + 4. Haiigute CUJIY TOKA B KOHIIE 4-11 CEeKYH/IbI.
Cuiia Toka | ecth mpou3BoiHas 3apsiia q o Bpemenu [ = q '(t).

1(t) = Q(t) = (2t% = 3t%2 + 4)| = 6t% — 6.

[(4)=6-42—6-4=72A.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIIOIEHUEM

HEe0oOXOIMMOM TOCIIe0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIMCHU U BBIYUCIICHUS.

Ounenka ''Xxopomo" BBICTAaBISETCS, €CJIM BBIIOJHEHBl TpeOOBaHUS K OIEHKE "OTIWYHO", HO
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JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MpoBeACHUS PAaOOTHI OBUIH TOTYIIEHBI OTHOKH.

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansaTue Ne30,31
HaxoxaeHue onTHMAJIBHOIO Pe3y/ibTaTa ¢ NOMOIIbLIO IIPOU3BOAHON B NPAKTHYECKUX
3a/1ayax.

Heas padorbl: PopMHPOBATH HABBIKM  NPUMEHEHUS MNPOM3BOJHON (YHKLUMU HpPU PELICHUU
MPUKIIAJHBIX 33/1a4 HA OKCTPEMYM.

IIpakTuyeckasi padora ¢gopmupyer:

[1P64ymenne omepupoBaTh TMOHATHAMU: (QYHKIUS, HEMpepbiBHAS (YHKIHS, TPOU3BOTHAS,
nepBooOpasHasi, ONpeesIeHHbI MHTerpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
WCTIOJB3Ysl CIPABOYHBIC MAaTEPHUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMM HA MOHOTOHHOCTH,
HaxXoAuTh HauOOJbIIME W HAUMEHbUIME 3HAueHHs (QYHKUMUH; CTPOUTHh TIpadUKu MHOTOUIEHOB C
MCTIOJIB30BAaHUEM allapata MaTEeMaTHYECKOTO aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPUEHTUPOBAHHbIEC 33[jaul Ha HauOOJblINEe U HAaUMEHbLINE 3HAYEHUS,
Ha HaXO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIININ HM3YUYEHHBIH METOJ JAJS pElleHUs 3a/laud, pacro3HaBaTh
MaTeMaTHdeckue (akThl M MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOLICCTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IMpPHUBOAMTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHM POCCHMCKON M MHPOBOM
MaTeMaTU4eCKON HAyKH;

[1Py8. ymeHue cBOOOIHO ONEpUpPOBaTh MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas QYyHKLUS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYHKUMS, KBaapaThuyHas (QYHKUMs, CTeNEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIMH,
MoKasareibHass M Jorapupmuyeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (QYHKIUHM, BBITOIHATH
npeoOpa3oBaHusi rpadukoB (QYHKIUI; yMEHHE HCHOIB30BaTh TIpaduku GYHKUMH JUIST U3ydeHHS
IPOLIECCOB U 3aBUCUMOCTEN ITPH PELICHUH 3a/1a4 U3 JIPYTUX y4eOHBIX NPEIMETOB U U3 PEaTbHON KU3HH;
BbIpaXaTh (OpPMYyJIaMU 3aBUCUMOCTH MEXAY BEIMYMHAMH; YMEHHE CBOOOIHO ONEpUPOBATh MOHATUSAMMU:
YETHOCTh (DYHKLHHU, NMEPUOJUYHOCTh (DYHKLHH, OIPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (PYHKIIMH,
SKCTpeMyM (yHKIMM, HauOonblllee M HAaUMEHbIEe 3HAUYEeHUS (YHKIMM Ha IPOMEXYTKE, yMEHHe
MIPOBOJIUTH MCCIIEIOBaHNE (DYHKIIMU; YMEHHE UCTIOIB30BATh CBOMCTBA U Tpadpuku PyHKIMIA TS perieHHsI
ypaBHEHMI, HEPAaBEHCTB U 3aJlad ¢ IapamMeTpaMy; U300paxaTh Ha KOOPJUHATHON MIIOCKOCTH MHOXKECTBA
pELIEHNI ypaBHEHWIA, HEPABEHCTB U UX CUCTEM;

IIpyl0 ymeHue omnepupoBaTh MOHATHUSMHU: HENPEPHIBHOCTh (YHKIMHU, ACHUMITOTHI TIpaduka
byHKIMK, TIepBas ¥ BTOpas NpPOW3BOMHAS (YHKIMHA, TEOMETPUYCCKHA W (PU3UIECKUH CMBICT
MIPOU3BOJIHOM, TMeEepBOOOpa3Hasi, ONpPENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GYHKINW; YMEHUE BBIYUCISATH POU3BOTHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO W KOMIIO3HIIUU (DyHKIIHH,
HaXO/JUTh YpaBHEHHE KacaTeNbHOW K Tpaduky (YHKIMH;YMEHHE HCIIOIb30BaTh MPOU3BOIAHYIO JJIs
uccieoBaHust (YHKIHMK, JUII HAXOXKACHUS HAWIYUIIETO0 pENIeHWs B NPUKIAJHBIX, B TOM YHCIE
COILIMAJIbHO-9)KOHOMHUYECKUX U (PU3NUECKUX 3a]1auax, Ui ONpeIeeHUs] CKOPOCTH U YCKOPEHUsT; HaXOIUTh
IOMaa W OO0BEMbl (QUTyp C TIOMOINBI0 WMHTErpayia; MPHBOAWTH IPUMEPHl MaTEeMaTHYECKOTO
MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHIInanbHbIX YPaBHEHUH;
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[IPy18 ymeHue MoOIENMPOBATH peallbHble CHUTYallMd Ha S3bIKE MAaTEMAaTHUKU; COCTaBISATh
BBIPA)KEHUS, YPAaBHEHUs, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHUIO 3a/1a4M, UCCIIEAOBAaTh NOCTPOCHHBIE
MOJICJIM C KCIOJB30BAaHMEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C IOMOILBIO FEOMETPUYECKUX MOHATHHM U BEJIMUUH, PEIIaTh CBA3aHHbIE C HUMHU
NPAaKTUYECKHE 3a/1a4M; COCTABISATh BEPOSTHOCTHYIO MOJIENb M HHTEPIPETHPOBATH IMOJTYyYCHHBIH
pe3yabTar; pelaTh MNPUKIAAHBIE 337ayd CPEJACTBAMHM MATEeMAaTHYECKOIO aHajliu3a, B TOM 4YHCIe
COIIMANIEHO-9KOHOMHYECKOTO U (PM3HMUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HNOAXOAALIMM METOA s PELICHMs 3a7ayd; MOHMMaHUE 3HAYMMOCTHU
MaTeMaTHKU B U3YYEHHH HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPUBOAMTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTHYECKOW HAYKH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHust 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IInarupoBath U peaqn30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NIpOoQecCHOoHanbHON cdepe, HCHONB30BATH 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B PA3IIUYHBIX KU3HEHHBIX CUTYaIHAX

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO TIO3UILIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJUILMOHHBIX OOIEYETOBEYECKUX IIEHHOCTEH, B TOM 4HCIE C YYETOM
rapMOHHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX  OTHOIICHWH, TPUMEHATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO OBECHUS

OK 07 CopnelicTBOBaTb COXPaHEHUIO OKPYXAIOLIEH Cpefbl, pPecypcocOEpeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXIMBOro MPOU3BOACTBA, 3()h(PEKTUBHO AEHCTBOBAThH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcnonb3oBathk cpeAcTBa (pU3NYECKON KyJIbTYpBI AJIi COXPAHEHHs U YKPEIUJICHUs 310pOBbsI B
npouecce MpodeccHoHaIbHON JEeATENIbHOCTH M MOJAJEp’KaHUs HEOOXOJIMMOro YpOBHS (PHU3NYECKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonbs3oBaThcsi MpohecCHOHATBHON TOKYMEHTAlMe Ha roCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

IIK 2.1 VYuacTBOBaTh B MPOEKTUPOBAHWU THUAPABINYECKHX M IMHEBMATHYECKUX MPHBOAOB TI0
3aJJaHHBIM YCJIOBHUSAM U pa3palbaTbiBaTh MPUHLIUIUAIBHBIE CXEMBI.

MarepuanbHoe obecnedyenue: VHIuBUyanbHbIE 3a/laHUs, TaONHIA MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIINN.

3ananmue:

1. Omnpenenure HauGONbIIee 3HAYECHNE PATHOIEKTPOHHOTO CUTHANA 33 MPOMEKYTOK BPEMEHH OT
1
0 710 9 cexyHz, eclm caM CHIHAN 3ajiaH ypasHerneM S(t) = 3 t3 — 4t? — o,

2. Wmeercs KBaJpaTHBIA JIUCT JKECTH, CTOPOHA KOTOoporo paBHa 60 cMm. Bwipesas mo Bcem ero
yrJlaM paBHbIE KBaJpaThl U 3arubas OCTABIIYIOCS 4YacTh, HY’KHO M3TOTOBUTH NMPOU3BOICTBEHHBIN SIIMK
6e3 KpbIIKU. KakoBbI 10JKHBI OBITH pa3Mephl BHIPE3a€MbIX KBAJAPAaTOB, YTOOBI MPOU3BOICTBEHHBIN SIUK
UMeN HauOoNbIHi 00beM?

3. Ilpoektupyercss KaHAJI CHCTEMBI CIIMBA C MPSIMOYTOJBHBIM cedueHueM 4,5 . KakoBBI JOKHBI
ObITH pa3Mepbl CEYeHHUs,, YTOOBI JJsi OONUIIOBKM CTEHOK W JIHA TONUIO HAaUMEHbIIee KOJINYECTBO
Marepuana?

4. ITpubblib  GUPMBI 3aBUCUT OT oOO0beMa MPOM3BOACTBA X (€I.) W OIpenensercs Kak

y=-x>+21x* —=72x—150. Haiitu 00bEM INPOM3BOACTBA, HPU KOTOPOM TPHUOBLTE (DHUPMBI OyIeT
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MAaKCHMAaJIbHOM.
5. Pacxop roprodero sierkoBoro aBToMo0uIs (iutp Ha 100 KM) B 3aBUCUMOCTH OT CKOPOCTH X KM/
Opy  JBMKCHHWM  HA  YETBEPTOM  mepefade  NPUONTHM3UTENLHO  OMHUCHIBACTCS  (YHKITHEH

f(X) =0,0017x?> —0,18x +10,2. [Ipu kako#t CKOPOCTH pacxoj roprodero Oyner HamMmeHbIui. Haiaure

ATOT PacXoIl.
6. ABTOMOOMIb MPUOIMKAETCS K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BUCHUT JOPOXKHBIN 3HAK
«36 xM/9». 3a 7 CeKyH]I 10 Bb€3/1a HAa MOCT, BOJUTEh Ha)XaJl Ha TOPMO3HYIO renaib. C pa3pemaeMon a1

CKOPOCTBIO aBTOMOOMIIL BheXall Ha MOCT, CIIM TOPMO3HOM MyTh onpeensgercs Gopmyioit s = 20t —t??

JInst OThICKaHUS HaUMEHBIIEro U HauOoibLIero 3HaueHus GyHKuuM, AuddepeHupyemMoil BHYTpH
OTpe3Ka M HENpPEepbIBHON Ha €ro KOHIAX, CIEAYEeT HANTH BCE KPUTHUYECKUE TOUKU (DYHKLWH, JISHKAIIUe
BHYTPU OTpPE€3Ka, BBIYUCIUTh 3HAYCHUS (YHKIUM B ITUX TOUKAX M Ha KOHIAX OTpE3Ka, a 3aTeM U3 BCEX
MOJTYYEHHBIX TAKUM 00pa3oM uuces BEIOpaTh HaMEHbIIee U HauOoJIbIIee.

Ilopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpuTHUYECKUE TOYKU QYHKLUU.

2. IlpoepsieMm, Kakue U3 HalJICHHBIX KPUTHUYECKUX TOUYEK JIEKAT BHYTPH 3a/laHHOTO OTPE3KA.

3. Haxonum 3HaueHMs (QyHKIMM Ha KOHLIAX OTpE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPbIE
IIONaAaroT B 9TOT OTPE3OK.

4. W3 Bcex NOJIy4YEeHHBIX 3HaUeHUH (QyHKIIMM BbIOMpPaeM HauMeHbllee U HauOoJIbIIee.

Xox pabdoThI:

3amaua 1. IIpouHocTh Oajaku TPSAMOYTOJBHOTO CEYEHHS MPOMOPIHMOHAIBHA TMPOU3BEACHHUIO €€
IIMPUHBI Ha KBaJpaT BBICOTHI. Kakoe ceueHue JODKHA UMETh Oanka, W3 IWIHHIPHYECKON 3arOTOBKH
paaunyca R, uToObI €€ mpoyHOCTh ObLIa HanbombIIel? (pUCyHOK 1)

ZR

X

Pucynok 1 — ceuenne 6ajiku U3 HUIMHAPUIECKON 3arOTOBKH

Pemenne. CocraBieHne MaremMatndeckoil mozenu. OnTtumusupyeMasi BEIWYHMHA - MPOYHOCTH
0aJKu, TOCKOJIBKY B 3ajaue TpeOyeTcss BBUICHUTH, KOTJa MPOYHOCTh Oasku OyaeT HauOoJbIIEH.
O003HaUMM ONTUMHU3UPYEMYIO BEIWYHHY OyKBOH y. IIpOYHOCTH 3aBHCHUT OT IIMPHHBI M BBICOTHI
NpSMOYTOJIbHUKA, CIyXallero oceBbIM ceueHueM Oanku. [lupuny Oanku o6o3HauMM OYKBOH X.
[TockombKy OoceBoe cedeHHe MPEeCTaBIseT co00¥ MPSMOYTOIbHHUK, BIUCAHHBIA B OKPY)KHOCTh paauyca
R, To 0<X< 2R

BbicoTa h mpAMOYronbHHKA CBS3aHA C €ro IIMPHHON cooTHomeHmem * + 1 =4R* (o rteopeme
Iugaropa), 3uaunr, ' = 4R =%,
xh?

IIpouHoCTh Ganku y NponopuHOHalbHA TPOU3BeAeHuI0 * 1. e. YV = kxh? (rne koapdunment k —

HEKOTOPOE MOJIOKUTEITHHOE YHCIIO).
Suaypr ¥ = Kx(3RR® —x%),raex € [U; ZK).

PaGota ¢ cocTaBieHHOI MOIENBIO.
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Nmeewm:
Hueem: y = 4%R3x — kx?
V' =4kR*— 3kx*®
[TpupaBHHBaEM MPOU3BOJHYIO HYIIO, TOTYYHM
4kR?-3kx?=0
2R 28
1=®% *%=-F

2

X= .‘.‘1 -

w4

3a1aHHOMY OTPE3KY IPUHAJICIKUT JIUITH TOYKA
Bbruucinm 3naueHne GpyHKIMH B TOYKE HAa KOHIIAX oTpe3ka B Toukax 0 u 2R.
Nmeem

f0)=0 fQR)=0 f(Z) >0 3HauMT Yyeg =f (%.

-

B 3ajmade cnpammBaeTcs, Kakoe CEYeHUE JOJDKHA HUMETh Oanka HauOOoiblIeld MPOYHOCTH.

BLIHCHI/IJ'II/I, 4TO HIMpHUHA NPAMOYT'OJIbHUKA, ABJIAROIIAA OCCBBIM CCUCHUCM Hauoboee HpO‘IHOﬁ 6aJ'IKI/I,
Fiid

=.
paBHa
Haiinem BbICOTY:
h? =4R*—x*
n - 4R®  gR°
oqft——=—,
H . P
2z R f =
h = = _‘J — - +

v3 &
OtBet: CeueHuneM Oalku JOIKEH CIYXXUTh NPSMOYIOJIbHUK, Y KOTOPOTO OTHOIIEHHWE BBICOTHI K
IIMPUHE PaBHO ' V2
3ameuanue: KpanuduurupoBaHHble MacTepa MPUXOJIAT K TAKOMY K€ pe3ysIbTaTy, OIMUpasiCh Ha CBOI
ONBIT, HO OHU TNPUHUMAIOT YyKa3aHHOE OTHOIIEHHE paBHbIM 1,4 (mpuOMKEHHOE 3HAueHUe
MPPaLMOHAIILHOTO YMCIIa KaK pa3 paBHO 1,4).
®opma npeacraBiaeHus pe3yJabTaTa: BHIIOIHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOIOICHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCH U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTATHI U BHIBOJBI; B XO1€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

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

Tema 3.2 UHTerpas u ero npuMeHeHue
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IIpakTnyeckoe 3ansitue Ne 32

HNurerpan u nepoodpasnasi. Haxoxnenue Heonpe/aeJJeHHbIX HHTErpajaoB NP MOMOIIU
CBOWCTB NHTErPaJIOB

Heab: dopmupoBaTh HaBBIKU BBIYMCIICHUSI HEONPEACIECHHBIX WHTETPAIOB  METOJ0OM
HETOCPECTBEHHOTO0 HHTETPUPOBAHUS TP ITOMOIIX CBOWCTB HMHTEIPAJIOB.

IIpakTuyeckas padora popmupyer:

[IP64ymenue onepupoBaTh MOHATHAMU: (YHKIHS, HeNpepbiBHAas (QYHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeNeICHHbI UHTErpaj, YMEHHE HAXOIUTh IPOM3BOJIHBIC SJIEMEHTApHBIX (DyHKUUH,
UCTOJB3Ysl CIPAaBOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINNX Cirydasx (PyHKIMHM HA MOHOTOHHOCTb,
HAXOJUTh HAWOONbIIMNE W HAWMEHbUIME 3HaueHHWs (YHKUIUH; CTPOMTH TpaguKH MHOTOYJICHOB C
MCTOJIB30BAHUEM allapara MaTeMaTHUYECKOT0 aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1ad
Ha JIBIDKCHHE; PeIlaTh MMPAaKTUKO-OPHEHTHPOBAHHBIC 337a4d Ha HauOOJbIINE W HAUMEHbBIINE 3HAYCHHUS,
Ha HaXO0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[Ipyl0 ymeHue omepupoBaTh IOHATHUSMH: HENPEPHIBHOCTh (YHKIWH, acUMNOTOTHI Tpaduka
¢byHKIMM, TIepBas W BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKHH H (U3UYECKUH CMBICT
NIPOM3BOAHOM, IEPBOOOpa3Hasi, ONpENECIICHHBIH HWHTErpaj; yMEHHE HaXOIHWTh AaCHMIITOTHI Trpaduka
(GyHKINHU; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHA,
HaXOJUTh YpaBHEHHE KacaTeldbHOW K Tpaduky (yHKIHMM;yMEHHE HCHOIB30BAaTh NPOHM3BOAHYIO IS
uccieoBanus (YHKIMK, Ui HAXOXKACHUS HAWIYYIIero pEHICHHWsS B MPHUKIAJAHBIX, B TOM YHCIE
COIMATbHO-9KOHOMUYECKUX M (PU3NYECKUX 33/1a4ax, ISl ONPEIEICHHsI CKOPOCTH U YCKOPEHUS; HaXOIUTh
WIOMmMaan W O0BEeMbl (GHUTyp C TOMOINBIO HMHTErpajia; MPUBOAWTH IPHUMEPHl MaTEeMaTHYECKOTO
MOJICTTUPOBAHHUS C IOMOILBIO TU(PEepeHIINATBHBIX YPaBHEHUH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupats criocoObl pemieHus 3a1ad npopecCHOHAIBHON IESTEIbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JICATEIIbHOCTh B TPOQEeCcCHOHANbHON cdepe, HCHONB30BaTh 3HAHHUS 10
(UHAHCOBON TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIUAX

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

3ananmue:
B cooTBeTcTBUY C TEXHOMOTUYECKOM KapTOM MPOEKTA HAUTH CIEAYIONINE HHTETPATIBI:

fo3 —%xz + 5) dx
. [3@x% — 1) dx

- 31+ 5x%)dx
G+ Ddx

. J(5vx® = 7Vx3)dx

=

g B~ W

Ilopsinok BbINOJHEHHSI padOThHI:
1. 3anummumre 3amanue. HemocpelncTBEHHOE HWHTETPUPOBAHHME OCHOBAHO HA  IPSIMOM
UCIIOJIb30BaHUU TaOIHUIIBI HHTETpasioB. MOTYT MpEeACTaBUTHCS CAEAYIOIINE CyYau:
1) laHHBIH WHTETpall HAXOAWUTBHCS HEMOCPEACTBEHHO I10 COOTBETCTBYIOLIEMY TaOINYHOMY
UHTETpay.
2) JlaHHBIN WHTETpaj MOCJIe MPUMEHEHHS] CBOMCTB 1M 2 TPUBOIUTCS K OJHOMY WU HECKOJIBKUM
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TaOJIUYHBIM HHTETpaIaM;

3) Jlanuplii  WMHTErpajd  IOCJIe  JJIEMEHTAPHBIX  TOXKICCTBEHHBIX  NpeoOpa3oBaHUil  Haj
MOJBIHTETPAIbHON (YHKUMEH W, TPHUMEHss CBOWCTBA, MNPUBOIUTCA K OJHOMY WM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIAM.

2. Tlpounrerpupyiite ,HCrIONB3Ys TAOIUIy HHTETPATIOB. Y IPOCTHTE MOIYYUBIIYIOCS (PYHKIIHUIO.

Xon padoThl:
Haiitu cinenyronime uHTErpabl:
1. f6x*dx —wucrmonmb3yeM cBOMCTBO 2 U hopmyiry 2.

[ x"dx = e [omnyuum:
n+1 '
, , x2+1 X3 ;
6x°dx =6 | x“dx =6 +tc=6—+c=2x"+c
2+1 3
2. [4(x* —x+3)dx  Hcnoms3yst cBoiictBa 1 u 2 u, popmyibl 1 u 2 momydnm: 4 [ x2dx —

dvdy+12dx=4x33—4x22+12x+c=43x3—-2x2+12x+cC

- mnocrosiHHas uHTerpupoBaHuss C paBHa anreOpaudyeckodl CyMMe TpeX IOCTOSHHBIX
UHTETPUPOBAHHUS .

3 2
3. f2(3x—1)2dx=2f(3x—1)2dx=2f(9x2—6x—1)dx=2-9%—2-6%+2x+c=6x3—6x2+2x+

J‘ﬁxé—Sxf +3x+ 4

x
. 3 .,
=J‘(ﬁx“—5+—+=1-_r'“)d.r
x
:ﬁf_r:n‘x—ﬁjdx

dx . B’ 4x~1 . 4
+3 | —+4 )| xdx= 3 —5.r+3[n|.r|+—1+C=2x’—5x+3[n|x|——+ﬁ'
x - x

4.
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHE

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ounenka ''xopomo" BBICTaBISETCS, €CIIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTIWYHO", HO
JOIYILEHBI 2-3 HENOYETA.

Ouenka '"ya0oBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YIbTATHI U BHIBOJIBI; B XOJI€
MIpOBEJICHUS pabOThI ObUIH JOMYILEHBI OIIMOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IpakTnyeckoe 3ansitue Ne 33

66



Teopema HeproTona-JleiiOHuIa. Boruncienne onpeaeieHHbIX HHTETPAJI0B Pa3In4HbIMH
MeTOAaMH

Iesib paboThl: HAYYUTHCS BEIYHCIIATH ONPEACIICHHBIA nHTErpai no Gpopmyne Herorona-JIeiibuuma.

IIpakTuyeckas padora popmupyer:

[1P64ymenune omnepupoBaTh MOHATHAMH: (DYHKIUS, HenpepbiBHAs (QYHKIUS, POU3BOJIHAS,
nepBooOpasHas, ONpeiesieHHbI WHTErpai; YyMEHUE HaXOAUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (YHKIIMA,
UCTOJB3Ysl CIPAaBOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HAaXOJUTh HAWOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTPOUTH TpapUKH MHOTOUJICHOB C
HCIOJIb30BAaHUEM allllapaTa MaTeMaTU4YECKOro aHaln3a; MPUMEHATh MIPOU3BOJHYIO IIPU PELICHUH 3ajad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul HAa HAUOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ipyl0 ymeHue omepupoBaTh MOHSATHSIMH: HENPEPHIBHOCTh (YHKIUHU, AaCUMITOTHI Tpaduka
¢byHKIMM, TIepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECKHH M (U3UYECKUH CMBICT
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpeAeNeHHBbIH HWHTErpall; YyMEHHE HaXOJuUTh ACUMIITOTHI Tpaduka
(GyHKINU; yMEHUE BBIYUCISATH IPOU3BOIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIO3UIUHU (DYHKIIHH,
HAaXOJUTh ypaBHEHHE KacaTelbHON K rpaduky (QyHKIMHM, YMEHHE HCIOIB30BaTh IMPOU3BOIHYIO IS
uccienoBaHusl (PYHKUMH, I HAaXOKICHHWS HAWIYyYIIEro peUIeHUs B MPHUKIAJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-9)KOHOMUYECKUX U (PU3MUECKHX 3a[a4ax, AJsl ONpeAeTICHUs] CKOPOCTU U YCKOPEHUS; HAXOAUTh
wiomaad U o0beMbl (GUIYp C IOMOUIbIO MHTErpajga; IPUBOJUTH IPUMEPHl MaTEMaTHYECKOI'O
MOJIETTUPOBAHUS C MOMOIIBIO MU depeHIINaTbHBIX YpaBHEHUI;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0Obl pemieHus 3a1ad npohecCuoHaTbHON IeATENbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MpEeNNPUHUMATENIBCKYIO JESITEbHOCTh B NpOoQeccCHOHANbHONW cdepe, HCIOoNb30BaTh 3HAHUS IO
(brHAHCOBOW TPAaMOTHOCTH B PA3JIMYHBIX KHU3HEHHBIX CUTYaIIHIX

MarepuanbHoe o0ecnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUalIbl, KOHCIIEKTHI JIEKIIH.

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAMTH UHTETPAJIBI.
1. T 12 2ridy

4

I(8+2x—x2)dx

2

wn

_J“;'f : Cosxhy

(cos x — 3sin x)dx

[EEN
I
>
N
o
>

— o N[N — Yy

N

|
N
>

Meto10M 3aMEHBI TIEPEMEHHOM:

6
Xdx
1.£—X2 .
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4

2, j (2x—5)
3

3. j3\/x+2dx
0

1
4, J.(x3 +1)*x% dx
a

Ilopsiiok BbINOJTHEHHS PA0OTHI:
1) Ucnons3yst TaOIMIly HHTETPaIOB HAWTH MHTErpaj
2) Ucnionb3ys Gpopmyny Herotona — Jleitbnura

&
[ raax= = F(&)- F(a)
HAaWTH ONPENEICHHBIN UHTETpal
Xoa paGoTsI:
Beruncianutes onpeeneHHbli HHTErpan
2
_[ 2xidx
1
Pemenue:
2 2}
IExzdx 2] ML (f)| = _(23 By = —(8 p=l7214_42
] 3 3 3

(1) BI)IHOCI/IM KOHCTaHTY 3a 3HAK MHTErpaa.
n+l
_l-x”dx = +C
(2) Unrerpupyem mno Tabiuie C MOMOLIbIO CaMON MHOMYJspHON (opMyIbl n+1
1
§ 3
[TosiBUBIIYIOCS KOHCTaHTY -~ II€Jeco00pa3HO OTAEIUTh OT % M BBIHECTH 3a CKOOKy. JlemaTh 3TO He
00513aTeNIbHO, HO JKeJIaTeNbHO — 3a4eM JINIIHNUE BBIYMCICHUSA?

(3) Ucnonbzyem dopmyny Herorona-JleiiOuuira

A
J 7 dx=

= F(b) - Fla)

Cuauana nozacraBisieM B 4 BepxXHHUI Ipejel, 3aTeM — HUxHUM npezaein. [IpoBoaum ganbHeime
BBIUMCIICHHS U ITOJy4aeM OKOHYATEIbHBINA OTBET.
Brrunciuts onpenaeneHHblil HHTerpal

4
[(3+2x—2*)dx
-2
Pemenmue:
4 4 4 4

[@+2x- xg)cx’xEBch’x+ 2| xdx - Ixzdxiijg(x}tg +2 %(f}tz - % =)L z

-2 -2 -2 -2
= 8(4— (-2 + (4 - =2% —%(43 — (=2 =8 6+ (16— —%(64+8} =

=45+12-24 =36
(1) Ucnonp3yem cBOWCTBA TUHEHHOCTHU OIPEIEIEHHOTO HHTErpaa.
(2) UnTerpupyem no tabnuiie, pu 3TOM BCE€ KOHCTAHThI BBIHOCUM — OHU HE OyAyT y4acTBOBaTh B
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MOJICTAHOBKE BEPXHET0 U HIDKHETO Mpeiena.
(3) Hna xaxmoro w3 TpEX ciaraeMbix mnpumeHseM (opmyny  Hprotona-JleiiOHuma:

FUO[L= F)- Fla)

CoBer: mepea TeMmM, Kak HCHOJAb30BaTh ¢opmyay HbioTona-Jleiil0HuIa, M0J€3HO NPOBECTH
NMPOBEPKY: a caMa-TO MepBO0OpPa3Hasi HalijleHA NPaBUJIbHO?
Tak, NPUMEHUTEIBHO K pacCMaTpUBaeMOMY IMpPUMEpY: IMeped TeM, Kak B TMEpBOOOPa3HYIO
3
S+ xt -
GbyHKIIIO 3 NONCTAaBNATH BEPXHMH WM HIDKHHH TIpelesbl, JKeJIaTelbHO HA UYEPHOBHUKE
MIPOBEPUTh, a MPaBWIBHO JHU BOOOIIe HalaeH HeomnpeaeneHHbd uHTerpan? [luddepenuupyem:

[8x+x2 —é} =Br;x)'+|:x2)'—%(;ﬁ':8-1+2x—%-3x2 =84+ 2x—x°

[Tonydyena ucxonHas MOABIHTErpaibHass (PYHKLHS, 3HAYUT, HEONPEICICHHBbIN HMHTErpaj HaiJieH
BepHO. Teneps MoxHO 1 hopmyiry HeroToHa-JIeiiOHNUIIa TPUMEHHUTS.

MeTo 3aMeHbI TepeMeHH O

Brprunciure uHTErpaisl.

B xdy
172

BBenem HOBYIO IEpEMEHHYIO ¢ = x° — f
Huddepennnan Oyner paBeH et = 2ixdx
Boeraucnum rpanunel uHTErpupoBanus t1=25-6=19, t2=36-6=30

1 pB2xdy 1 ~30 dt
Brimonaum MNOACTAHOBKY E'rﬁ

xlop 217
. L 1 _i, 1
Boraucium, nosyunsuimiics uurerpan ; i3l = il191=2 in =

®opma npeacTraBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE/

Kpurtepun onenku:

Ouenka "oTJMYHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BEIYHCIICHMA.

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

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOMN YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIE PE3YIbTAThl U BBIBOJIBI; B XOE
MpOBeACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IIpakTuyeckoe 3ansaTue Ne 34,35
Boiuuciaenne miomaaei ¢puryp u 00beMoB TeJl

Hean padoTbl: PopMHPOBATH HABBIKK TPUMEHEHHUS ONPEIEICHHBIX HHTETPAJIOB TSI BEIYHCIICHUS
iomazei Gpuryp u 00beMoB Tell.
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IIpakTuyeckasi pabora ¢popmupyer:

[IP64ymenne onepupoBaTh NOHATHSAMU: (DYHKIUS, HENpepbIBHAs (QYHKLUSA, NPOU3BOJHAS,
nepBooOpasHasi, ONpeaesieHHbBI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCHOJb3Yysl CIPAaBOYHBIC MATEPUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOAWTh HauOOJBIIME W HAUMEHbIIME 3HAuYeHUs (QYHKIHUNA; CTPOUTHh TIpauKd MHOTOYJICHOB C
WCIIOJIb30BaHUEM allllapaTa MaTeMaTU4eCKOro aHaIn3a; MPUMEHATh NMPOU3BOJHYIO IIPH PEUICHUM 3a1ad
Ha JBW)KCHUE; peIliaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HA HAauOOJIbIINE U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IIyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YU4EHHBIH METOJX JJS pEIleHUs 3a/lauyd, pPacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIIMH, ACHMIITOTHI TIpaduka
GbyHKuMu, nepBas M BTOpas NPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UUECKUH CMBICI
MPOU3BO/IHOM, TEpBOOOpa3Has, OINpPENEeNCHHBI HMHTErpajl; yMEHHE HaXOAWTh ACHMOTOTHI Tpaduka
(GYyHKLINHU; YMEHUE BBIYUCIATH IPOU3BOHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3UIIMH (PYHKIUA,
HAXOJWTh ypaBHEHUE KacaTelbHOH K TpapuKy (QyHKIMH, YMEHHE HCIOJIH30BATH MPOU3BOIHYIO JUIS
ucciefoBaHuss (YHKUMH, Ul HAaXOXKACHUS HAWIy4lLIero peHIeHUus B MPUKIAAHBIX, B TOM YHCIIE
COIMAIIEHO-9KOHOMHYECKUX U (PU3UUECKUX 3a/1a4ax, Il OTPEIEICHUSI CKOPOCTH M YCKOPEHUST; HaXOIUTh
WIomaan u o0beMbl (GUIyp C MOMOINBIO MHTErpaja; MPUBOAUTH IPUMEPHl MaTEeMaTHYECKOTO
MOJIETTMPOBAHUS C IOMOILBIO U depeHIINATBHBIX YypaBHEHUII;

[IPyl8 yMeHne wMmoIenupoBaTh pealbHbIE CHUTyallud Ha SA3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMS], YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 33/1a4d, MCCIEAOBATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BAaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MaTEeMaTHYECKUE MOJENU C MIOMOILBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBIATb BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelmarbe NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHYECKOTO AaHalu3a, B TOM YHCIE
COLIMAJIBHO-9KOHOMHYECKOTO U (PM3UUECKOT0 XapaKTepa;

[Ipyl9 ymenue BbIOMpaTh MOAXOIALIMM METOJ ISl pEIIeHUs 3aJaud; MOHMMAaHHE 3HAYMMOCTH
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBJICHUH; YMEHHE paclo3HaBaTh
MIPOSIBIEHUE 3aKOHOB MATE€MaTHUKU B HCKYCCTBE, yMEHHE IPUBOAUTH MPHUMEPhl MaTeMaTUYECKUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 03 IInaHnupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPOQPECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
MpEeNNPUHUMATENbCKYIO AESITENbHOCTh B NpOQecCHOHANbHONW cdepe, HCIOoNb30BaTh 3HAHUS IO
(MHAHCOBON TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYalUAX

OK 06 IIposBisaTe TIpa)kIaHCKO-NATPUOTUYECKYO ITO3HIMIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJCHHE Ha OCHOBE TPAJUIMOHHBIX OOIIEUYETOBEYECKUX I[EHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIlUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHAApPThI
AHTUKOPPYNLMOHHOIO TIOBEICHUS

OK 07 CopneicTBOBaTh COXpPaHEHUIO OKpYXalollel cpeabl, pecypcocOepexeHnto, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKON KyIbTYPHI Il COXPaHEHHs U YKPEIUJICHUs 310POBbsI B
npouecce MpodeccuoHaNbHON JEesATeNbHOCTH U TMOJAJIEpPKaHUs HEOOXOAUMOIo YpPOBHS (U3NUYECKOU
MIOATOTOBJICHHOCTH
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OK 09 ITonp3oBatbest pohecCHOHATBHON JOKYMEHTAIMe Ha ToCyJapCTBEHHOM M MHOCTPAaHHOM

SA3bIKaX.
I[IK 2.1 VYuacTBOBaTh B NPOEKTUPOBAHUM TUAPABIMYECKUX M ITHEBMAaTUYECKUX IPHUBOJOB I10

3a/IaHHbIM YCJIOBHAM U pa3pa6aTHBaTB IMIPUHIUIINAIIBHBIC CXEMBI.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKThBI JIGKL[I/Ifl.

3ananme:

1. ®opma 3aroToBKM HMMeEeT BHUJ (GUTYpbI, OrpaHUYCHHOW JIMHHUSAMH. HalTu momans JaHHON
3aroTOBKU

a) y=—x*+4,y=0

b) y=x* y=x°

c) y=e*, y=e*, y=4
2.Berauciuts 00beM IeTaNN
y= X2, y =1, soxpye ocu OY

Ilopsinok BbINOJIHEHHS PadOTHI:

1) noctpouth rpapuku GyHKIHUI

2)  HaiiTu 00JacTh, OTPAaHHUYCHHYIO STUMH IpapuKaMu

3)  COCTaBHT OIpEeeIICHHBI HHTEIPAIL, /IS HAX0XICHUS IJIOIIA i HalICHHOM 001aCcTH

a. Ecrm dynkmus f(x) HeoTpuiaTensHa Ha oTpeske [a;b], To miomans Smon xpuBoii y = f(x) Ha

b
[a;b] (puc. 1) umcienHO paBHa ompejeNeHHOMY MHTerpany oT f(x) Ha JaHHOM OTpeske: S :I f (x)dx

a
(reoMeTpu4eCKHi CMBICII ONIPEIEIIEHHOTO UHTErpaa).

y y=#1)
\ ? e

Puc. 1

b. Eciu dynkuus f(x) — HemonoxuTenbHas Ha oTpeske [a;b], To mmomans Smox kpusoit y = f(x)

Ha [a;b] (puc. 2) paBHa ompeneneHHOMy MHTerpany oT f(x) Ha [a;b], B3STOMY CO 3HAKOM «MHHYCH:
b

S=—jf(x)dx.

a

Puc. 2
c. Ecmm dynxmms  f,(x)> f,(x) ma oTpeske [a;b], To mmomams SGUrypsl, 3aKIIOUEHHOH MEKTY

b
kpuBbiMH Y = f,(x) u y = f,(x) Ha [a;b] (puc. 3) onpenensercsa hopmysoit S =J(f2(x)— f,(x))dx .

a
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Xox padoThI:
Haiitu momaap 3aroToBKH AeTand, KOTopas umeer (opMmy (Uryphl, OrpaHHUYEHHON rpadukaMu
GyHKIMH y=x* —3x+2uy=x—1.

Haiinem npenensl MHTErpUpOBaHUs - TOUKHU MepecedeHus rpadukoB GyHKIMMA, A1 TOrO MIPUPaBHIEM
paBbl€ YaCTH UCXOAHBIX (PYHKIMI U pelIM HOIydHBLICECS ypaBHEHHE x° — 3x + 2 = x — 1, Kopuamu
3TOTO ypaBHEHUS SBISIOTCA YKCHa x = 1 u x = 3, clIeIoBaTENbHO, OHU U SIBJISIFOTCS MpeaenaMu
WHTETPUPOBAHUS.

T

3Ha4MT, IIOAAb (PUTYpHI paBHA:

ssz[x—ljﬁ—ff(x:_3x+zjdx :‘er_x_[:l'?a_E

Y +2x)=45-3-05+1-

"

27 1 _ .1
(?—3-4,54-6—54- 1,5—2)—13 (kB.em.)

4 L
Honyuwiy, 9o miowans Guryps pasra 17 (ks. ex.)

Ecnm o6nacts umeeT 6osee CIOXHYIO CTPYKTYPY, €€ clenyeT pa30uTh Ha MPOCTHIC YaCTH .
ITpumep 2
Berancnute 00BEM JIeTaM, KOTOpas HJCHTHYHA TeNy, TMOJy4eHHOMY BpalieHHeM (QHTYpHI,

S P
OTrpaHUYEHHOU JINHUAMU y=2z-=x T 0 BOKpPYT OCH O

Pemenue: Kak u B 3a71a4e Ha HaXOXK/ICHNUE TUIOMIA/IN, PellleHHe HAYMHAETCH € YepTe:Ka MJI0CKOM
¢urypsl. To ecTb, Ha MIOCKOCTH AQY geobxommmo MOCTPOUTH (PUTYPYy, OTPAHUYCHHYIO JIMHUSIMU
y=2x—x°
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OX B pe3yJIbTaTe BpAILLECHUS MOJY4YaeTCs Takas HEMHOrO SMUEBHIHAs JIETalolas Tapelika, KoTopas

CUMMCTpHUYIHA OTHOCUTCIIBHO OCH CLL .
O0bem Tes1a BpalleHUsI MOKHO BBIYHCIHUTH M0 (hopmyJie:

A
v =n| 7 (@)dx
2
Berancnum 00BeM Tena BpAIllCHUS, HCITIOJIB3YS TAHHYIO dhopmyy:

A 2 2
v =a] fA(dx = w[ (22— 2 dx = a] (4x" - 4x° +2%)dx =
a 1] i}

3 5
3 5 3 5 15
V:m_”ea?;ﬁ,ﬁea?
OTtBer:

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kpurtepun onenku:

Ounenka "0oTJIMYHO" BBICTABISIETCA, €CIM paboTa BBINOJHEHA B MOJHOM 00BEME ¢ COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka ''xopowmo" BBICTaBISIETCS, €CJIM BBINOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCcTH TaKOB, UTO MO3BOJISET MOTYYUTh MPABUIbHBIC PE3YIbTATHl U BBIBOJBL; B XOJI€
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM pabOTa BBHIMOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IpakTuyeckoe 3ansaTue Ne 36, 37
(I)I/l3]/l‘IeCKI/Ie le/l.HO)KeHl/lﬂ I/[HTeraJIOB

Leab padorei: @opMUpOBaTh HABBIKM  IPUMEHEHUS OIPEICICHHBIX MHTETPAIOB K PELICHUIO
buznuecKux 3a1a4

IIpakTuyeckas padora popmupyer:

[IPG4ymenue omepupoBaTh TMOHATHSAMHU: (YHKIMS, HENpepbhiBHAsS (QYHKIHS, MPOU3BOIHAS,
nepBooOpasHas, ONpeieseHHbI WHTerpail, YyMEHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMM,
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UCTOJB3Ysl CIPAaBOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Ciiydasx (PyHKIMM HA MOHOTOHHOCTH,
HaxoAuUTh HauOOJbIIME W HAUMEHbIIWE 3HauYeHUs (QYHKUMH; CTPOUTH TIpaUKM MHOTOYJIEHOB C
HCIOJIb30BAaHUEM allllapaTa MaTeMaTU4YECKOro aHaIM3a; MPUMEHATh MIPOU3BOJHYIO IIPU PELICHUH 3ajad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIEC 33]aul Ha HauOOJIbIIMEe U HAaUMEHbIINE 3HAYEHUs,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP614 ymeHnue BBIOMpaTh MOAXOSIIMA M3yYEHHBIH METOM JUIS PEIISHUs 3aJadd, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUSX, B
HCKYCCTBE; YMEHHE IpPHUBOAMTH IPHUMEpPbl MATEMATUYECKUX OTKPBITHH POCCHUMCKOW U MHPOBOH
MaTeMaTHYECKOU HAYKH;

IIpyl0 ymenue onepupoBaThb IOHSTUSAMHU: HENPEPBIBHOCTh (YHKIMHU, ACHUMIITOTHI TIpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICT
IIPOU3BOJIHOM, TMepBOOOpa3Has, ONpPENENEeHHbIH HMHTErpajl; yMEHHE HaXOAWTh ACUMIITOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIU,
HaXOJUTh ypaBHEHHUE KacaTelbHOM K rpaduky (QyHKIMHM; YMEHHME HCIOJIb30BATh IPOU3BOIHYIO JUIS
ucCleNoBaHus (PYHKUMH, I HAXOKICHWS HAWIydIlero pelIeHUs B MPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUECKUX U (PU3UUECKUX 3a/lauax, Ul ONpe/IeleHUsI CKOPOCTH U YCKOPEHUs; HaXOAUTh
wiomaad v o0beMbl (GUIYp C IOMOUIbIO MHTErpaja; IPUBOJUTH IPUMEPHl MaTEMaTHYECKOIO
MO/JICJIMPOBAHUS ¢ HOMOILBIO AU((epeHIInanbHbIX YPAaBHEHUH;

[IPyl8 yMeHue MojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBJISATh
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMbI IO YCIOBHUIO 3a/la4M, UCCIIEAOBAaTh NOCTPOCHHbIE
MOJIETIM C HCIIOJIb30BAHWEM armapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTeMaTHYeCKUe MOJIENIU € TOMOIIBIO T€OMETPUYECKUX MOHATHH U BEIMUUH, PEIIaTh CBA3aHHBIE C HUMU
MIPaKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yiabTar; pelaTh NPUKIAAHBIE 3a7ayd CPEJACTBAMHM MAaTEeMAaTHYECKOI0 aHajliu3a, B TOM 4YHCIe
COIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pelleHHs 3afayd; [MOHWMaHHE 3HAYUMOCTHU
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOILECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTHKM B HCKYCCTBE, YMEHHME INPUBOAUTH IPUMEPHl MaTEMaTUYECKHX
OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAyKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad 1poeCCHOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U TMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATEIbHOCTh B NpOoQecCHOHaNbHOM cdepe, HCHONB30BATh 3HAHMUS 10
(MHaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalUsIX

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3HULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TFapMOHM3allMM  MEXHAIlMOHAJIBHBIX W  MEKPEJIUTHMO3HBIX OTHOIIEHUH, MPUMEHATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOIO TIOBEJIEHUS

OK 07 ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepekeHUI0, MPUMEHATh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHIMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIIEHUs 3/10POBbSI B
nporecce MpodhecCHOHATBHOW JIeATeNbHOCTH M TOJJIEP)KaHUS HEOOXOIUMOIro YpPOBHS (U3NYECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

IIK 2.1 VuacTBOBaTh B MPOEKTUPOBAHMM TUAPABIMYECKMX M IHEBMATHYECKHUX MPHUBOAOB II0
3aJlaHHBIM YCIIOBHUSIM M pa3padaThIBaTh MPUHIUITHAIBHbBIE CXEMBI.
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKL[I/Ifl.

3aganmue:

1) Berunciaure maccy ydacTtka ctepkas Xi1= 0 10 Xp=3 (M), €ClIi ero JUHEHHas INIOTHOCTh 3a0aeTCs
dopmyioit p(x) = x% + 1(xr/n).

2) CkopocTh JIBIWKEHUS Ha KOHBeWepHOW jeHTe v=v(t). Halimem mnyte S, npoiaeHHBIHA
COJIEP’KUMBIM KOHBEHEPHOM JIEHTHI 32 IPOMEXKYTOK BPEMEHU OT t1=2710 =7 MHUH.

3) Teno OpoiieHO BEPTUKAIBHO BBEPX CO CKOPOCTHbIO, KOTOpas HM3MEHSETCS IO 3aKOHY
vV =29.4—9.8t m/c. HaiiTi HanOOJIBIITYIO0 BEICOTY MOABEMA.

4) BIYHCIINTE KOJUYECTBO HIEKTPUIECTBA, IPOTEKIIETO MO MPOBOAHUKY 3a MPOMEKYTOK BPEMEHH

[3;4], ecim cruta Toka 3amaercs hopmyitoit 1(t) = 3t2+2t.

IMopsitok BbINOJTHEHHS PA0OTHI:
) Ea
1) 3ammcarh GOpMyITy, HCIIOIB3Ys OTPECIICHHBIN HHTErpal & = J'r1 vt dt

2) BoruncnuTh onpenenaeHHbI HHTETpa

Xox pabdoThI:

— (g2 )
1. CkopocTh IBMKEHHs Ha KoHBeifepHoii nente ¥ = (91" — 8t)y/c. Haittu myTs, npoiiaeHHsbIH
COJIEP’KUMBIM KOHBEUEPHOU JICHTHI 32 4-10 CEKYH/Y.

Pemenue:  cormacHo  yciosuto, J ()= 9t* - 8t, ty =3,t; =4 (CnenosarensHo,
4 ,
s = [, (9t? — 8t)dt = [3t3 — 4t%]} = 83 (m).

2. Berancnute Maccy yyactka crepxkHs X1= 0 10 Xo=1 (M), eciu ero JmHelHas IUIOTHOCTh 3a/1aeTCs
dopmyioit p(x) = x% + 1(xr/n).

Pewrenne:

Cornacho opmyne, numeem:

m = //Ilj.l:)ll‘l'

E2)
- 3 (! 3 3
e () < Ear (P as) -
L ‘ 3 )|, ” 3 3 3
0

Orser: 1,33 kr

3. Teno OpoLIEHO C TOBEPXHOCTH 3EMJIM BEPTHKAJIBHO BBEPX O CKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOoublryto BEICOTY MOJbEMA TEA.

Perienue: Ten0 JOCTUTHET HAUOOJIBIICH BBICOTHI TIOJJbeMa B TAKOW MOMEHT BpeMeHH t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) mvaxoaum h=78.4

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIIOICHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aITMCH U BBIYMCIICHMS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.
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Ounenka '"ya0BJIeTBOPUTEJIBHO' BBICTABISECTCSA, €CM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJIYUYUTh MPABUIIbHBIEC PE3YIbTAThl U BBIBOJBL; B XOJI€
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TIO3BOJIAET CIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPBI
IIpakTuyeckoe 3ansitue Ne 38

«BekTopsbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TouKaMm»

Heap padorbl: HayuyuThcs NpUMEHATh TEOPETUUECKNE 3HAHUS IIPU PEILICHUU 3a/au.

IIpakTnueckas padora popmupyer:
[1P613. ymeHue omepupoBaTh MOHSATHSAMHU: MPSMOYTOJbHAS CHCTEMa KOOPIWHAT, KOOPAMHATHI TOYKH,

BEKTOp, KOOPJIMHATHI BEKTOpa, CKAJIsPHOE MPOMU3BEIEHHUE, YrOJl MEXJIy BEKTOpaMH, CyMMa BEKTODOB,
IIPOM3BEJCHUE BEKTOpAa Ha YHUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJ KOOPAMHATBI CEPEIUHbI
OTpE3Ka, PacCTOSIHUE MEXKIY IBYMs TOUKAMU;

[1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: HPSIMOYIOJbHAs CHUCTEMa KOOPJMHAT, BEKTOP,
KOOpJAMHAThl TOYKH, KOOpPAMHATHI BEKTOPAa, CyMMa BEKTOpPOB, IMPOMU3BEIACHHE BEKTOpAa Ha YMUCIIO,
pas3yioKeHUEe BEKTOpa MO 0a3ucy, CKaJIIPHOE IPOU3BEACHHME, BEKTOPHOE IPOU3BEACHUE, YOl MEXKIY
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIﬁ n KOOpI[HH&THI:Iﬁ MCTO Il pCHICHUA T'COMCTPHUYCCKUX
3aJa4 M 3a/Ja4 JApPYrux Yy4eOHbIX IPEIMETOB; ONEpPUPOBaTh MOHATHSAMH: MaTpuua 2 x 2 u 3 x 3,
OIpPCACIINTECIIb MAaTPHUIIbI, FGOMeTpI/I‘IGCKI/II\/'I CMBICJT OIIPECACIIUTECIIA,

IIPy18. ymMeHne MomenupoBaTh peallbHbIE CUTYallud Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33/Ja4yd, HUCCIENOBAaTh ITOCTPOCHHBIE MOJEIH C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HWHTEPIPETHPOBaTh TMOJIYYEHHBIH  pe3yiabTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIIBIO T€OMETPUYECKUX IOHATUI U BEJIUYMH, PEIIATh CBS3aHHBIE C HUMU
MPAKTUYCCKUEC 3aaadu; COCTaBJIATb BCPOATHOCTHYIO MOJCIL W HUHTCPHPETHPOBATH HOJ'Iy‘IGHHBIfI
pe3ynbTaT; pelarh NPUKIAJHbIE 3aJaud CpPEJCTBAMH MAaT€MaTU4YecKOoro aHaiau3a, B TOM 4HCIe
COLMAJIBHO-I)KOHOMHMUYECKOTO U (PU3MUECKOr0 XapaKTepa;

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bribupath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

IIK 2.1 VuacTBOBaTh B MPOEKTUPOBAHMM TUAPABIMYECKMX M IHEBMATHYECKHUX MPHUBOAOB II0
3aaHHBIM YCJIOBUAM U p33pa6aTBIBaTB IMPUHIUITHAJIIBHBIC CXCMBI.

MarepuanbHoe o0ecnieyeHme:
WHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:
Pemmure 3amaun:
M- KOJIMYECTBO OYKB B UMEHH
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N- KOJIM4YeCTBO OYKB B (paMUITHH
P- MeCAIl POKACHHS

1. Jausl gBe touku: A(m;—n;0) u B(p; —n; 2).Pa3noxuTe BEKTOp AB IO BeKTOpaM 0asuca u

HAWJIUTE €r0O JJIMHY.
- - - - - - —

2. Jlansi BekTOpl a=pi— j+mk n b=ni+ pk Haiiaure Koop/MHATHI BEKTOPa ¢ =ma—nb

- -> - -
3. BblunciuTe  CKalApHOE TpOM3BENCHME BekTopos(d—2b)-a, ecnm a={-mn;p} wu

b={0;—p;n}.

- -
4. Tlpu KaKOM 3HAYCHUH «x» BEKTOPHI a = {m;—n; X} ub= {— 2m; 2n; p} OyAyT KOJITMHEApHBIMU?
5. B TexHonornyeckoi KapTe 3ajaHa DJCKTPUYECKas LENb M3 MapajuleIbHO COEJHMHEHHBIX

3JIEMEHTOB:
I |8 |7 |6
o —= —4= Cc —= p —= a
U é]ll I, J]b p— J]|4 I:I %'5
e, - * *

Haitnure BexkTop TOKa I na BXO/I€ JIEKTPUUYECKON LETH, €CJIM TOKU MapajuIeIbHbIX BETBEH MOYKHO

3aJ1aTh BEKTOPaMHU: fl(n;m;p), 72(2;n;7), f3(3;m;1), Iy, 0;n;3), f5(4;2n;1).

6. Teno, Ha KOTOpOE JEHCTBYET MOCTOSIHHAS CHJa F= (2n; —3p; 5), mepemernaercst MO OTPE3KY
npsiMoit u3 Touku A (-N; 2; -m) B Touky B (1;m;2). Beraucnure paboTy 3TOM CHITBI.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlonmb3ysich KOHCHEKTaMH JIEKIUH, MOAOepHUTe HYXHYIO (OpPMYITy HIA COOTBETCTBYIOIIEE
YCJIOBHUE JIJIS1 pELICHUS 3a]1a4u.

Xoa paGoTsI:
3amaya Ne 1. Jlanbl Touku A(—3;1; —1) U B (2; —4; 1).

Pa3znoxxure BeKTOp AB 1O BEKTOpaMm Oas3mca M HAWAWTE €ro JITTHHY.
Pemenue.

1) AB = {2 — (-3);—4 —11—(-1)} = {5;-5;2} - KOOpAMHATEI BEKTOPA.
2) Pa3noxkuM AB 110 BEKTOpaM Gasuca:

AB =5i-5j+2k.

3) Anuny \AB\ HaieM 1o popMmye:

= X2 +y?+12%;

N

a
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|
AB|=,/5% + (-5)° +2° =/64 =/9-6 =36 .
3amaua Ne 2,
JlaHbl BEKTOPBI g = _i)— 3_j)+ E Wb =2i+k .Haiinure koopauHaThl BEKTOpa ¢ =a-2b .Pemenne
a={-31}.

b={-201}; 2b={ 402

c=a-2b={-31— {402} =fl— (-4);-3-01-2}={5-3-1}.
3amaua Ne 3

Bsruncnute ckanspHoe npoussenenue (2 at E) : g, ecnnt a = {;0;3} u b= {2,-1:1}.
Pemenue

1) Haiiném koopauHatsl 2 a:

2a=1{206}

2). Haiiném koopauHatsl 2 a+b:

2a+b={2,0:6}+ {2,-11) = {4;-1.7}.

3). Haiiném ckanspHoe mpou3BecHUE:
(2a+b)-a=4-1+0-(-1)+3.7=25.

OrtBer: 25
3amaua Ne 4.

§3} OyAyT KOJUIMHEApHBIMU?

Mlw

- - 1
ITpu KaKOM 3HAYCHUH «x» BEKTOPBI A = {4;—6; X} ub= {— E;

YcnoBue KOJUIMHEAPHOCTH BEKTOPOB:

- - XX Yi 7

a U b KOJUIMHEApHBI, €CIIH — = —— = —,
X2 y2 Z2

33[[8.‘{8. Ne5 B TeXHOIIOTHUECKOM KapTeC 3aaHa SJICKTPUUCCKas LCIIb U3 MapajlJICJIbHO COCANHCHHBIX
9JICMCHTOB!
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|1 |2 |3 :: |4 |5

(o, <

HaﬁHHTe BCKTOp TOKa iHa BXO€ BHCKTpI/I‘IeCKOﬁ e1u, €CJIM TOKHU IapalJICJIbHBIX BETBEH MOIKHO
3anath Bekropami: 11(1;2;3), 12(2;1;7), 15(3;1;1), 14, (0;2;3), I5(4;2;1).
Pemenue:

3anuceiBacM B BEKTOPHOU (hopMe ypaBHEHHE MepBoro 3akoHa Kupxroda.

Tok Ha BXOAC LCTIM paBCH CYMMC TOKOB BCEX MAapalJICIIbHBIX BETBEI:
I=h+L+L+I,+1s
7:(1+2+3+0+42+1+1+2+Z3+7+7+3+1):(10i£15)

3agaua Neb

Terno, Ha KOTOpOE AEiCTBYET MocTostHHAs cuna F = (4; —3; 5), nepemeniaercst Mo 0Tpe3Ky mpsMoit
u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Berancaure paboTy 3TO# CHIIBI.

Pemenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Teneps Bocnonb3zyemcst popmymoit W= F*AB=4*6-3*1+5*3=36
®opma npeacTaBieHus pe3yJabTaTa: BHIIOJTHEHHOE 33JaHHE.

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUA.

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

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOJYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCA, €CIM PabOTa BBHIMOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 4.1. KoopanHaThl 1 BEeKTOPbI
IIpakTuyeckoe 3ansaTue Ne 39

JlekapToBa cucTeMa KOOPAMHAT HA IUIOCKOCTH. YpaBHEHHUS NPAMOI, OKPY:KHOCTH. Pemienue
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3aJa4 HA PACIOJI0KCHUE NMPAMBIX Ha IJIOCKOCTH.

Henp paGorbi: PopMHUPOBAaTH HABBIKM COCTABJICHUS YPAaBHEHHUH MPSAMBIX M OKPYKHOCTEH,
OIIPEAEIIATh UX B3aMMHOE PACIOJIOKEHUE HA MJIOCKOCTH.

IpakTuyeckasi padora ¢popmupyer:
[1P613. ymeHnue omepupoBaTh MOHATHAMHU: NMPSMOYTOJbHAs CHCTEMa KOOPIMHAT, KOOPAMHATHI TOYKH,

BEKTOp, KOOPJAMHATHI BEKTOpa, CKAJISIPHOE MPOM3BEIEHUE, YrOJl MEXJIy BEKTOpaMH, CyMMa BEKTODOB,
IIPOM3BEJICHNE BEKTOpA Ha YUCIIO; HAXOAUTh C IOMOIIBIO U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAMHBI
OTpE3Ka, pacCCTOSIHUE MEKIY ABYMS TOUKAMU;

I1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: HPSIMOYIOJbHAs CHUCTEMa KOOPJHMHAT, BEKTOP,
KOOpJAMHAThl TOYKH, KOOpPAMHATHI BEKTOPAa, CyMMa BEKTOpPOB, IMPOMU3BEIACHHE BEKTOpAa Ha YMHCIIO,
pa3iokeHue BEKTopa 10 0a3ucy, CKaJIIpHOE IPOU3BEACHHUE, BEKTOPHOE IPOU3BEJEHHUE, YIOJl MEXIY
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIfI n KOOpI[HHaTHLIﬁ MCTOJ I pCHICHUA T'COMCTPUYCCKUX
3aJa4 M 3a/Ja4 JApPYrux y4eOHbIX IPEIMETOB; ONEPUPOBATH MOHATHSAMM: MaTpuua 2 x 2 u 3 x 3,
OIpeIeJINTENIb MAaTPHULIbl, FEOMETPUUECKUIN CMBICIT OIIPEIEIINTENS;

Boinosinenue padorsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCTBO OYKB B (pamMHIINU

P- MecsAL pOKIAEHUS

1. Haiitu TouKy nepeceyeHus npsiMbIX: mx —py+n=0 Hx—y—p = 0.

2. HaiinuTe ocTpBIi YroJ1 MeXy NPSIMbIMHU:

mx+ny—p=0uUnx—py—nm=0.

3. CocraBbTe ypaBHEHHE MPAMOH, mapasinensHoit mpamoit PX+Y—M=0 u npoxoxsmeii yepes
touky A(—n; 1).

4. N3 touknA(m;—1) na mpsmyro NX+ PY+1=0 onymen nepnemmmkymsap. CocraBpTe ero
YpaBHEHUE.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.

2. Tlonwp3ysich KOHCIIEKTAaMHU JICKIIUK, TOMOEpUTEe HYXKHYH (GOPMYITy WU COOTBETCTBYIOIICE
YCJIOBUE JUISl PELIEHUS 3a1a41

Xon paborsr:
3amauga Ne 1
HaiiTu TouKy nepeceueHus npsMbIX:

2Xx+3y—-12=0n x-y-1=0.

Pemmm cucremy:
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{2x+3y—12=Q{?a+y)+3y—12:a

X—y—-1=0; X=1+Yy;
2+2y+3y-12=0, [5y=10, (y=2,
X=1+Yy; Xx=1+y; |X=3.

OtBeT: TOUKa M (3; 2).

3amgaua Ne 2
OnpeenuTh yrojl MeX1y MPSMbIMH, 3aJaHHBIMH YPAaBHCHUSIMH

2X—-3y+6=0u X+5y—-2=0.

Pemenue
Haiinem yrioBbie K03 GUIMEHTHI TUX MPSIMBIX:
2x -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
y , — Kk,
IloncraBum HaWJICHHBIC 3HAaYCHUS k, u k, B bopmyny: g = ————.
1+Kk, -k,
212 13
gp=—2 2 =2 =1
1+(-2)-£ =
5 3 15
tgp=-1 ¢p=135".

[TonydeHHbI yronm MexAay NpsMbIMH - Tynod. CMEXHbI ¢ HUM, OylIeT OCTphIi, TO €ecTh
@, =180° —135° =45°,

3amaua Ne 3
1. CocraBbTe ypaBHeHHe TpsAMOii, mapamiensHoit mpamoit 9X +3Y —7 =0 u npoxoxsmeit yepes
Touky A(-2;6).

Pemenne
CocraBum ypaBHEHUE Iy4Ka MIPSAMBIX, IIPOXOASAIINX yepes TOYKY
A(-2;6).

y—6=K(x+2)

HaxonuMm yrinoBoit ko3¢ (GUIIMeHT J7aHHON IPSIMOiA:

3y =-bx+7,
5 7 5

y=——X+—;k, =——.
3 3 3

Tak kak npsiMble MapajienabHsl, TO K, = — > YII0BOM KOO(PGUIUEHT HCKOMOM MPSAMOIA.

3
IToncraBuM HaliieHHOE 3HaYeHue K, = —2 B YPaBHEHUE IIy4YKa NPSIMBIX:
y—-6=k(x+2);

rocJie mpeoopa3oBaHUs MOTYIHM:
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5x+3y-8=0

3amaua Ne 4

U3 touxn A(-3;5) Ha npamyto X —2Y +3=0 onymen nepnenauxymnsap. Hamucars ero ypapHenue.
Pemenne

CocraBum ypaBHEHHE my4Ka IPSAMBIX, ITPOX OIAIIMX uepes TOYKY

A(=3;5).
y—=5=k(x+3).
Haiinem yriosoii koapuiment K, npsamoit X —2y +3=0;
—2y=-X-3

3

y—1x+—'
2 1

2
1
kl ZE.

1

YuuteiBas YCIIOBUC MEPHNCHAUKYIIPHOCTU IIPAMBIX: kl :_k_, HaﬁHeM YpaBHCHUC HCKOMOM

2
IpsAMON

k, =-2.
y-5=-2(x+3);
y+2x+1=0.
Otset: Y +2x+1=0.

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33aJaHKE.

Kputepuu onenkmn:

Ouenka "oTJMYHO'" BBICTABISETCS, €CITU padOTa BBHINOJIHEHA B MOJTHOM 00BbEME C COONIOIeHUEM

HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBINOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh NTPABUIIbHBIE PE3yJIbTaThl M BHIBOJIBI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPHUTEILHO'" BBICTABISAETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ IJIOCKOCTH B POCTPAHCTBE
IIpakTnyeckoe 3ansTue Ne 40

Pemienue 3a1a4 Ha NapajuieJIbHOCTb MPSAMOI H IIJIOCKOCTH.
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Heap padoTbi: PopMUPOBaTh HABBIKKA PEUICHUS 3a7a4 HA MapauieIbHOCTh MPSAMONM U IUIOCKOCTH,
HCIIONB3Ys IIPU3HAK MapaJUICIIbBHOCTH IIPSIMOM U INIOCKOCTH.

IIpakTuyeckas padora popmupyer:
[1PG1. BnajgeHue MeTOJaMHU J0KA3aTeNbCTB, AJTOPUTMAMM PEIICHUs 3aJad; yMeHue (opMyIupoBaTh

OnpeJIelICHUsI, aKCUOMBI M TEOPEMBI, MPUMEHATh UX, MPOBOJIUTH JOKA3aTEIbHbIE PACCYXKACHUS B XOJI€
penieHus 3aay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsAMasi, INIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YroJI,
CKpEIIUBAIOIINECS MPsMbIE, MapAUIETbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY IPSIMBIMU, YTOJI MEXAY MPSIMON U MJIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTSAMU, PACCTOSIHUE OT TOYKH
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU pPELICHUH 3a7a4 H3y4deHHble (PakThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOILIET0 MUPA;

[TPG12. yMmMeHHE BBIYUCIATH T'€OMETPUYCCKUE BEIWYHMHBI (IJIMHA, YrOJI, IUIOMAAbh, O0BEM, IUIONIAlb
MTOBEPXHOCTH ), HCIIOJIb3YsI U3YYCHHBIE (POPMYJIIBI U METO/IBI;

[IPyl. ymeHue omepupoBaTh MOHSTHAMHU: OIpEAeNieHne, aKkCuoma, TeopeMa, CIEIACTBUE, CBOWCTBO,
MPHU3HAK, JIOKA3aTeIhCTBO, PAaBHOCWIBHBIE (DOPMYIHPOBKH;, yMEeHHE (OPMYIUPOBATh OOpaTHOE W
MPOTUBOMNOJIOKHOE YTBEPKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BATh METO]I
MaTEeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeNbHbIE PACCYKICHUS MPH PEIIeHUHU 3aja4, OLIEHUBATh
JIOTUYECKYIO MPaBUIBLHOCTh PACCYKICHUI;

[1Py14. ymenue cBOOOAHO OMEPUPOBATH MOHITHSIMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKUI yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECs, MTapaIeIbHbIE U
CKpEIIUBAIOIINECS TPsSMbIE, MaAPAUICTbHOCTh M TMEPHEHIUKYISIPHOCTh MPSMBIX W TUIOCKOCTEH, YroJl
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAYy TIUIOCKOCTSAMH; YMEHHUE
WCIIOIh30BaTh MPHU PEIICHUH 3a7a4d M3Y4YCHHbIC (PAKThI U TEOPEMBbI TUIAHUMETPHUH; YMEHHE OIICHUBATH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE ONMEPUPOBATH MOHATHUSIMH: MHOTOTPAHHUK, CEUCHHE
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMua, Gurypa u MmoBEpXHOCTh BpAIICHUS,
UWIMH]IP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IHINHAPA, TapaiedbHble OCH
WM OCHOBAHMIO, CEUEHHUE MIapa, TUNIOCKOCTbh, Kacaromiasics: cepbl, [MUINHIPA, KOHYCa; YMEHUE CTPOUTH
CeueHHne MHOTOTpaHHHKa, 1300pakaTb MHOTOTPAaHHUKHU, (DUTYPHI U IOBEPXHOCTH BPAIICHUSI, UX CEUYCHUS,
B TOM YHCJI€ C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSITh CBOMCTBA T€OMETPUUECKUX (UTYP,
CaMOCTOATENILHO (POPMYITHPOBATH OTPEIETCHUS U3ydaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MPU3HAKAX TEeOMETPUUECKUX (Uryp, OOOCHOBBHIBATH WJIM OMNPOBEPrarh HX; YMEHHE MPOBOIUTH
kinaccupukanuio (Guryp mo pas3aUYHBIM TPH3HAKAM, BBHITIOJHATH HEOOXOAMMBIC JIOMOJHHUTEIbHBIC
MOCTPOEHHS;

[TPy15. ymeHnue cBOOOIHO ONIEPUPOBATH MOHATUSAMU: IJIOMAAb PUTYPHI, 00beM (QUTYPHI, BEIUYHHA YIIIa,
pacCTOsTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
mwiomanb chepsl, MIOMAAs, TOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHyca, HWIHHIApa, 00beM Kyoba,
MPSIMOYTOJIBHOTO TIapaljiesienuieaa, TUPaMuIbl, TPU3MbI, ITWINHAPA, KOHyCa, I1apa; yMEHUE HAXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEATENbHOCTH MPUMEHHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM
OK 05 OcymecTBisTh YCTHYIO U NHCBMEHHYK) KOMMYHHUKAIIMIO Ha TOCYAApCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

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

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anagaNel

Touka K ne nexxut B mmockoctu kBajgpata ABCD. Touku M u P - cepenunst otpe3koB KB u KC.
1). Kak pacnonosxensl npsimeie AD u MP?

2). Beruucnute qiuny orpeska MP, eciu cTopoHa KBajipaTta paBHa n CM.

3anaya Ne2

OcnoBanue AD Ttpanerun ABCD naxonurces Ha miockoctr P, a ocHoBanne BC orctouT oT Hee Ha
o o DA m+n
p cM. HaiimuTe paccTossHHE OT TOYKH ITePECeUeHUs JUaroHaieil 1o miockoctu P, ecmu i

—.
3amaua Ne3
[Tnockocte P nepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; COOTBETCTBEHHO.

B1Cy mapannensna BC u paBHa p cMm, a AC,: C,;C = m:n. Halitu BC.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. BHuMareabHO MPOYUTANTE yCIOBHUE 3a/1a4H.

2. 3anuiunTe, 4TO B 3a/1a4€ JAHO, CAEIANTE PUCYHOK.

3. [Ipoananm3upyiiTe ycIioBUE 3a/a4H, pacCyXaasi OT TOTO, YTO HY)KHO HalWTH. BcmoMHuTE, Kakue
TeopeMbl U (hOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipn pemennn 3amay Ha STy TEMY MCIHOJIB3YETCs ONpEAEIeHUE MNapayieIbHbIX NPSIMOA H
IJIOCKOCTH, MPU3HAK MapajIeIbHOCTH MPSIMON U TNIOCKOCTH, a TAK)KE BAIIM 3HAHUS U3 TUIAHUMETPUH.

Xoa paGoTsI:
3anaga Nel
Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunst orpeskos BD u CD.
1) Wwmetot au obume Touku npsimas KM u miiockocTs, B KOTOpoit texat touku A, B u C?
2) Beruucnute nepumerp TpeyroipHuka AKM, eciam paccTosiHuE MEXIY KaKI0W mapod JTaHHBIX
TOYEK PaBHO § CM.
Hano: «, Aex, Bex,C €,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst iu KM -«
2) Haiitu Pyyy

C
Pemenue:
o A 1) Touka K sBnsercs cepenuHoil ortpe3ka BD, Touka M-

cepenuHa otpeska CD. 3Hauut oTpe3ok KM - cpemnsas nmHHS

K M

TpeyroiabHuka BCD.
IIo cBOMCTBY cpeAHEl JIMHUU TPEYrojJbHUKAa KM||BC, KM = %BC. CnenoBarenbHo, oTpe3ok KM
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napajulejieH MpsMOH, JIeKalled B IUIOCKOCTH. [lo mpu3HaKky mapajulesIbHOCTH NPSMOW M IUIOCKOCTH,
oTpe30k KM U mi10cKoCTh napajuiesibHbl, T.€. HE MEPECEKAIOTCA.
2)Pxy = AK + AM + KM

1
KM = EBCKM =4 cMm.

Paccmorpum Tpeyronpauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbi¢
PAaBHOCTOPOHHUE TPEYroibHUKH, a orpe3ku AM u AK- mMeamanbl ¥ BBICOTBI 3THUX TPEYrOJbHHUKOB.
Haitnem 3Tu otpe3ku:

AK = AM = /AC? — M(?

MC =4 cMm.

AK = AM = V82 —42 =64 — 16 = /48 = 4/3 cm
Puyy =4+4V3 +4/3=4+8/3cm

3amaua Ne 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctu P, a ocHoBanne BC otcrout ot Hee Ha
5 cm. Halinure paccTossHUE OT TOYKH MEPECEUEHUS AUArOHaNe 10 IUIOCKOCTH P, ecnu % = %
Jano:
y A3 K ABCD - Tpanenus,
= | A b= 2 — I BBy=Scwm, BB1+ P
Haiitu: paccrosinue ot M no mimockoctu P

Pemenue

1) U3 touku M nposenem k miiockoctu P nepnennukynsip OM. CnenoBarenbHo, OM- paccTosiHue
oT M 1o miockocru P.

2) Paccmotpum AADMu ACBM

£BMC = £DMC KaK BepTHKaJIbHbIE

£CBM = £ADMKaK HakpecTJIexKalue npu napauenbHbix npsmeix BC u AD u cexymieit BD.
3Hauut, AADMu ACBM moao6Hb! n = = 22 = 2%
CcD BM CM

DA 7 DA DM AM

—_— = — = — =
CB 3 CD BM M
M 7 7

7
3
3

D
— ==-=>DM=—BD,BM = —BD
BM 3 10 10

3) Paccmotpum ABB, D1 AMOD
2D — o6mui,2BB,D = £MOD = 90° = ABB,D ~ AMOD
BB, BD

MO _ MD
BB, BD 10

MO _07BD 7

MO = 7BD
10

7
MO =1—0-5 =3,5cm.
Ortser: 3,5 cm.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun onenkmn:
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Ouenka "oTJHYHO'" BBICTABISCTCS, €CIU padOTa BBHIIIOJIHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEe0oOXOIUMOM TOCIEeN0BAaTEIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

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

Ouenka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PA0OTa BBHIMOJIHEHA HE MOJIHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH pabOThl HE TIO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansitue Ne 41
Penienne 3a1a4 Ha MePNEeHINKYJISIPHOCTH NMPAMOii U MJIOCKOCTH.

Heapr padorbi: @opMUPOBAaTH HABBIKM PEIICHUS T€OMETPUYECKHMX 3a/ad, UCIOJb3YS IMPHU3HAK
MEePIEHIUKYISIPHOCTH IPSMOM U IJIOCKOCTH, TEOPEMY O TPEX MEPHEHIUKYISIPAX.

IIpakTnueckas padora popmupyer:
[1P61. BrajmeHue MeTomamMH JOKa3aTelbCTB, AJTOPUTMAMH PELICHHS 3ajad; yMeHHe (OpPMYIHPOBATh

ONpeaeIeHUsl, aKCUOMBI U TEOPEMBI, IPUMEHATh UX, NPOBOJAUTH J0KAa3aTEIbHBIE PACCYKIECHUS B XOJE
penieHus 3aay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsMasi, INIOCKOCTh, MPOCTPAHCTBO, ABYIPAHHBIN yroil,
CKpELIMBAIOIINECS MpPsIMbIE, MAPAIEIbHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YIodl
MEXy MPSIMBIMU, YTOJ MEXKIY MPSIMOU M TUIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU
710 MJIOCKOCTH, PACCTOSIHUE MEX]y NMPSAMBIMH, PACCTOSHUE MEX]Y MJIOCKOCTAMU; YMEHHUE HCII0JIb30BaTh
MpU pEelIeHUH 3aJad HM3yYCeHHbIE (AKTBl W TEOPEeMbl IJIAHUMETPUHU; YMEHHE OIICHHBATh pa3MeEpbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[IP612. ymeHue BBIYUCIATH T€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ, IUJIOMIAah, O00BEM, IIJIOMIAIh
MOBEPXHOCTH ), UCTIONB3YyS U3YUCHHBIE (OPMYIBI U METO/IBI;

[IPyl. ymenue omepupoBaTh MNOHATHSAMHU: OIpEAEICHHE, aKCUOMa, TEOpeMa, CIJIEJCTBUE, CBOMICTBO,
MPHU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIbHBIE (DOPMYITHPOBKU; yMeHHe GOPMyIUpoBaTh OOpaTHOe H
MIPOTUBOIOJIOKHOE YTBEP)KJECHUE, NPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, HCIOIB30BaTh METO]
MaTeMaTUYeCKOW MHIYKIIUU; MPOBOJUTH JIOKA3aTeIbHBIE PACCYKIICHUS MPHU PEIICHUH 3a]a4, OICHUBATh
JIOTUYECKYIO MPaBUIIBHOCTD PACCYKICHUI;

[1Py14. ymenue cBOOOAHO ONEpPUPOBATH MOHATHSMH: TOYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKAM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJi, NIepeceKaromuecs, napawiebHble 1
CKpEUIMBAIOIINECS MpPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIYy HpPSIMBIMH, YTOJd MEXAYy NpsIMOM U IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
WCIONIb30BaTh MPH PEIICHUU 3a/lad M3ydeHHbIe (DaKThl U TEOpPEeMbl TUIAHUMETPHUH; YMEHHUE OIIEHHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OIEPUPOBATH MOHSATUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHUKA, MPABUJIHLHBI MHOTOTPAaHHUK, MPHU3Ma, TUpamMuaa, Gurypa v MmoBepXHOCTh BpaIEHUS,
UWIMHIIP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U [IWJIMHAPA, MapajulelbHbIe OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromasicsa cepsl, HUINHAPA, KOHYCa; YMEHHE CTPOUTH
CEYCHHE MHOTOTPaHHHKA, U300pakaTh MHOTOTPAHHUKH, (UTYPHI M TTIOBEPXHOCTH BpAIICHUS, UX CEUCHHUS,
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B TOM YHCJI€ C TIOMOIIBIO IEKTPOHHBIX CPE/ICTB; YMEHHE MTPUMEHATH CBOMCTBA T€OMETPHUECKHUX (UTYP,
CaMOCTOSITENILHO (POPMYIIMPOBAThH ONPEIEICHUS U3Y4aeMbIX (UTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh HX; yMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasdUYHBIM [PH3HAKAM, BBINOJHATH HEOOXOAMMBIE OIMOJIHUTEIbHBIC
MOCTPOCHHUS;

[TPyl5. ymenue cBoOOHO OmepUpoBaTh MOHATHAMHU: IUIOMAAb GUTypsl, 00beM (UTYpbI, BEIUYHHA YIa,
pacCTOsIHUE OT TOYKH JIO IIOCKOCTH, PACCTOSIHUE MEXIy MPSIMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSMH,
wiomans cepsl, IJIOMAAb HOBEPXHOCTH IMHUPAMHIbI, NPU3MBI, KOHyCa, LWIMHApa, 00BeM KyOa,
IPSIMOYTOJBHOTO TMapaiesenuiena, MUpaMuIbl, IPU3MbI, WINHIPA, KOHYyCa, [Iapa; YMEHHE HAaXOIUTh
OTHOIICHHE 00BEMOB MOI00HBIX PUTYP;

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOupars crnocoObl pemnieHus 3aaad Npo(ecCHOHANIbHOM AEATeNbHOCTH IPUMEHHMTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALMIO HAa FOCYIapCTBEHHOM sA3bIKe Poccuiickoi
deneparyy ¢ y4eTOM OCOOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
pP- Mecs1 poxKACHUS

3anagaNel

Han pom6 ABCD. M3 Touku mepeceyeHus ero nuaroHaneit nposeneH otpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxwure, yto OF meprieHaukynsper miockoctu pomba, orpe3ok AC meprneHIuKyispeH
mwiockoctu BDF.

3anaya Ne2

Han paBHoOenpennslii Tpeyronsauk ABC. AC = BC = n cm, AB = m + 5 cm. U3 BepmmHb! yriia
C nposeneH k mimockocTu nepneHaukyinsp CD, paBubiii p cM. Haitnure paccrosinue ot Touku D 1o
cTopoHbI AB.

3anaga Ne3

Toukn A u B nexxat B miockoctd o, M — Takas Touka B IPOCTpPAaHCTBE, Al KoTopou AM =

m,BM = nwu opToroHanbHas TPOEKIHs Ha IUIOCKOCTh @ oOTpeska BM B Tpu pasza Oombiie
OPTOTOHAJBLHOM TMPOEKIMU Ha ATy IUIOCKOCTh oTpe3ka AM . Haiimute paccrosuue ot Touku M mo
IIJIOCKOCTH d .

3amauga Ne 4

Bricota mpsimoyronpHOro TpeyroinbHuka ABC, omyiieHHas Ha THIOTEHY3y, paBHa P cm. U3
BepmHbI C IpSIMOTO ~ yrila  BOCCTaBIeH K IUIOCKOCTH  TpeyroibHuka ABC mepnenaukynsp CM,
npuueM CM = m + n cMm. Haiinure paccrostaue ot Touku M g0 runotenysst AB.

Iopsaok BbINOJHEHUS PA0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3ada4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JAAHO, CACIAlTe PUCYHOK.

3. Ilpoananu3upyiTe yCIOBUE 3a/1a4l, PACCykJas OT TOTO, YTO HYXKHO HaWTH. BcmomHuTe, Kakue
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TEeOpeMbI U (HOPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a1a4y. 3auIlIUTe OTBET.

[Ipu pemienuu 3agad Ha 3Ty TEMY HUCIOIB3YETCs ONpPEISIICHUE NEPIECHANKYISIPHBIX MPSIMOU U
TUTIOCKOCTH, TIPU3HAK TMEPICHIUKYISIPHOCTH MPSIMOM U MJIOCKOCTH, TEOPEMBI O TPeX MEPIEHANKYIsIpax, a
TaKKe BalllM 3HAHUS U3 IUIAHUMETPUN

Xon padoThl:
3amauva 1
W3 touku mepeceueHus auaroHained napasuienorpamma ABCD mposenen orpesok OM Tak, 4to
MA = MC,MB = MD. Jlokaxure, yTo oTpe30k OM neprneHuKyisipeH MI0CKOCTH MapajiesorpaMMma.
Jano:
ABCD - napaJienorpaMm

ACNBD =0
D C MA = MC,MB = MD
W Jlokasats: OM--(ABCD)

JlokazaTenbCcTBO

1) Paccmotpum tpeyroapauku AOM u COM. OM - o6miast ctopoHa, MA = MC 10 yCJIOBHIO, AO =
OC 1o CBOMCTBY JuaroHajel napajuiesorpaMma. 3HauuT, TPEYTrOJbHUKHU PaBHBI [0 TPEM CTOPOHAM, T.€.
4AOM = 4COM. CnenoBatesibHO, ZAOM = 2COM.

T. K. 3TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. OM 1 AC.

2) Paccmotpum Tpeyronbauku BOM u DOM. OM - o0miast ctopoHa, MB = MD MO YCJIOBHIO,
BO = 0D 110 CBOMCTBY JUaroHajei mapasuiesiorpaMMa. 3HaYuT, TPEYTOJIbHUKU PABHBI 110 TPEM CTOPOHAM,
T.e. 4BOM = 4DOM. CnenoBareiabHo, 2BOM = 2DOM.

T. K. 9TH yIJIbI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM L1BD.

3) OM 1 AC.

OM 1 BD

} = OM 1 (ABCD )no npusHaKy MeprneH/AUKYJSPHOCTH IPSIMOU U MJIOCKOCTH.

Bagaua 2

Croponsl TpeyroabHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTrOJbHHUKA
IIPOBEJEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinnre paccTosHHME OT €ro KOHIIOB 10
00JIbILIEH CTOPOHBI.

Jano:
, " AABC,AB =10 cm,BC = 17¢cm,AC = 21cm
M _GEes BD-(ABC),BD = 15cm
- - = Haiitu paccrostaue ot B u D 10 AC

Pemenne
1) JlomomHUTENbHOE MOCTPOEHHUE: TMpoBereM BM L AC.
3naunt, BM- paccrosiaue ot B no AC.
DM — HakJIOHHas

BM — npoeknus HakjaoHHoM ¢ = DM 1 AC = DM — paccrodanue ot D no AC.
BM 1 AC.

2) [ns toro, utoObl HalTu BhicOTy BM Tpeyronsnuka ABC, BbUMCIMM CHadajga ero IUIONIAjlb,

ucrions3ys popmyy epona S, =p-(p—a)-(p—b) (p—c), p= a+2+c
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10 + 17 + 21
p=""""5
Sapc =24+ (24 —10) - (24 — 17) - (24 — 21) = V24 - 14 - 7 - 3 = 84cm?

1
3) 3anumem GopMyiy Ui BEIYUCICHUS IUIOMAan S, = 5 ah

=24 cMm

[Tpumenum 3Ty GopMyiTy K HaleMy TPEYTOIbHUKY: S apc = %AC - BM.

Bsipa3um u3 st1oif popmynst BM:  BM = —ZS:CB .

BM:TZSCM

4) PaccmotpuM TpeyrosibHUK BDM- npssMOyTosibHBIN, T.K. BD L (ABC).
ITo Teopeme [MTudaropa naiinem DM:
DM? = BD? + BM?
DM? = 152 + 82 = 289
DM =+/289 =17 cm
OTBeT: pacCTOSIHUS OT KOHIIOB NIEpIEeHUKYJIsIpa 10 cTopoHbl AC paBHbI 8 cM U 17 cm.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABISACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BbEME ¢ COOJI0ICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3allMCH 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 BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B X0OJI€
IIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '"Hey/10BJIETBOPUTEIBHO' BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CENIATh MPABUIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

IIpakTyeckoe 3ansaTue Ne 42
«Pemenue 3a1a4 Ha IpUMeHeHHe TeopeM 0 TPEX MepHeHAUKYIIPax»

Heap padorbi: Hayunthbest Mcmosnb30BaTh NpU3HAK MEPHEHAMKYISIPHOCTH MPSAMOM M IIJIOCKOCTH,
TEOPEMY O TpeX NMEPHEHAUKYIISIPax MpU PELICHUH 3a/1a4.

BobinosiHenne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1PG1 BrageHne MeTo1aMU JOKA3aTeNbCTB, aITOPUTMAaMU PELIEHUS 3ajad; yMeHue GopMyIupoBaTh
ONpEIEICHUS, aKCUOMBI U TEOPEMBI, IIPUMEHATh UX, IMPOBOIAUTH JOKA3aTEIbHBIE PACCYKIECHUS B XOIE
pelieHus 3a1ay;

I1PGY ymeHnue omnepupoBaTh MOHATHSAMHU: TOUKA, MpsMasi, TUIOCKOCTb, MPOCTPAHCTBO, JBYTPaHHBIN
YroJ1, CKPEIMBAIOLIUECS NIPAMBIE, TaPAJLIEIbHOCTD U IEPIEHIUKYIISAPHOCTD MPAMBIX U IIJIOCKOCTEH, Yroil
MEXIy NPSAMBIMH, YTOJ MEXKIY NPSIMOU M TUIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSHHUE OT TOUKH
JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY NPAMBIMU, PACCTOSIHUE MEXAY IJIOCKOCTSMU; YMEHUE UCIIOIb30BaTh
IpU pPELICHUH 3aJa4 H3y4yeHHble (aKThl M TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHHWBATh pa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUPA;
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[TPG12 ymeHHEe BBIUYUCISTh T€OMETPUYECKHE BETUYHUHBI (UIMHA, YToJl, IUIOMaah, 00beM, TUIOIIATh
MTOBEPXHOCTH ), UCIIOJIb3Ys U3YYEHHbIE OPMYJIIBI U METOIBI;

[Pyl ymeHue onepupoBaTh MOHATHSAMU: ONpEIEIIEHNE, aKCHOMa, TEOPEMA, CIIEICTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHe GOpMyIUpoBaTh oOOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, NIPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTUYeCKOW MHIYKLUWHU; MPOBOJAUTH JTOKA3aTEIbHbIE PACCYKJEHUS MPU PEIICHUH 3a7a4, OLlCHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[1Pyl14 ymenue cBOOOJHO ONEpUpPOBATh MOHATUSMU: TOYKA, MpsAMasi, INIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, ABYIpPaHHBIM Yroi, TpEXTpaHHbIN yroJ, NepeceKaroInecs, apauielibHbIE U
CKpELIMBAOIINECS MPsMbIE, MAPAUIEIBHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIoi
MEXAY MpSIMBIMU, YTOJ MEXKIy MNPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHUMETPHH;, YMEHHUE OLIEHUBATD
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAHHUK, NpU3Ma, MUpaMuia, Gurypa u MmoBEpXHOCTh BpAIICHHUS,
LWIMHJP, KOHYC, Iap, cdepa, pa3BepTKa MNOBEPXHOCTH, CEYEHHS KOHYCa U LIMJIMHAPA, TapaJuIeIbHbIE OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTb, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTh CBOMCTBA T€OMETpUYECKUX (UTYD,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEICICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpHU3HAKaX TEOMETPHUYECKUX (Uryp, OOOCHOBBIBaTH WM ONPOBEPraTh MX; YyMEHHE IPOBOJIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKAM, BBIMOJIHATH HEOOXOAMMBIE OMOJIHUTEIHHBIC
MIOCTPOEHUS.

MarepunanbHoe obecrnieyeHue:

WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEPUAJIbl, KOHCIIEKThI JICKLIH.

3aganue:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
pP- Mecs1 poxKACHUS

3amaualNel

Han pom0 ABCD. U3 Touku nepecedenus ero guaroHanei nposeaeH otpe3ok OF, Tak, uro AF = £F
, BF = DF. Jlokaxure, yro OF mnepneHAuKyIspeH MIOCKOCTH poMba, oTpe3ok AC mepneHauKylIspeH
wiockoctu BDF.

3agaua Ne2

Jlan paBHOOeApeHHBIN Tpeyroibuuk ABC. AC = BC= n cm, AB = m+ 5 cMm. U3 Bepmmnsl yrita C
MIPOBEJIEH K IUIocKOoCTH nepneHaukyisip CD, paBubiii ¢ cM. Haiinure paccrosiaue ot Touku D 10 cTOpoHBI
AB.

3agaua Ne3

Touku A u B nexxat B mockoct oo, M — Takas Touka B MPOCTPAHCTBE, ISl KOTOpOM AM = m
, EM = n y oproroHaigbHasi MpOEKIMs Ha ITIOCKOCTH o oTpe3ka BM B Tpu paza Gosibliie OpTOroHANbHOM
MPOEKINH Ha 3Ty IIOCKOCTh oTpe3ka AM . Halinure paccrosiHue oT Touku M 110 MI0CKOCTH a .

3amaga Ne 4

Bricota npsimoyroneHoro tpeyrosnbHuka ABC, omymieHHas Ha TrunoteHy3y, paBHa P cMm. U3
BepmuHbl C IpsiMOTO ~ yrila  BOCCTaBIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuyem CM = m+n cM. Haiigure pacctosinue ot Touku M 10 runorenysst AB.

Ilopsinok BbINOJHEHHS padOThI:
1. BHUMaTenpHO NPOYMUTANTE YCIOBHUE 3aJa4H.
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2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIAlTe PUCYHOK.

3. Ilpoananu3upyiiTe yCcIOBUE 3a/1aud, pacCyxaas OT TOTO, YTO HYXKHO HaWTuU. BcnomHure, kakue
TEOpeMbI U (POPMYIIBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3a7a4y. 3anuIinTe OTBET.

[Ipu pemieHun 3amay Ha 3Ty TEMY HCIONB3YETCS OMPENEICHUE MEPICHIUKYISIPHBIX MPSIMON U
IJIOCKOCTH, MPU3HAK MEPIEHINKYISIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMBI O TPEX MEPIECHIUKYIApax, a
TaKKe Balll 3HAHUSA U3 IUITAHUMETPUU

Xoa padoThI:

3amaua

Bricota mpsmMoyromsHOTO TpeyroabHuka ABC, omyimieHHas Ha THIOTEHY3y, paBHa 9.6. U3
BepmiuHbl C IpsAMOTO ~ yrila BOCCTaBJICGH K IUIOCKOCTH  TpeyronbHuka ABC nepnenauxynsap CM,
npuyem CM = 28. Haiigure paccrosiue ot Touku M 1o runorenysst AB.

Pewenne

[IpumennTe TEOpEMY O TPEX MEPICHIUKYIISIPaX.

ITycte CK - BpICOTa [MAaHHOTO MPSMOYrOJILHOTO TpeyronbHuka. Torma MK - HakioHHas K
miockoctu TpeyroiabHuka ABC, a CK - oproronambHasi TpPOCKIUS 3TOW HAKIOHHOH Ha TUIOCKOCTH
tpeyroiabHuka ABC. Tak kak CK+AE, To 10 TeopeMe O Tpex MepneHauKkynsapax MX +AB. 3nayur, AnuHa
orpe3ka MK paBHa PaCCTOSIHHIO oT Touku M 10 npsimoit AB. Uz MPSIMOYTOJIBHOTO
tpeyroasauka MCK 1o Teopeme Iludaropa Haxoaum, 4ro

ME = NCE* +CM° = 5067+ 282 = 29.6.

OtBet: paccrostHue oT Touku M 10 runorenyssl AB paBno 29.6.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHKE.

Kpurtepun ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka '"'Xxopomo' CTaBUTCs, €CJIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTIUYHO", HO JAOMYIICHBI
2-3 HenmoueTa.

Ouenka "ya0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WK 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckoe 3ansitue Ne 43
Pemenne 3a1a4 Ha mapasieIbHOCTD IJIOCKOCTEMH

Heap padorbl: @opMUpPOBATh HABBIKA PEMICHUS 3aJa4, UCIOJIb3Yys MPU3HAK MapaJIEIbHOCTH
IJIOCKOCTEN M CBOKCTBA NAapaJUIENIbHBIX INIOCKOCTEM.

IpakTuyeckasi padora popmupyer:
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[IP61. BmameHnme MeTogaMu JIOKA3aTeIbCTB, QJITOPUTMAMH  pEIICHUS  3aJad; yYMCHHE
(hOopMyIMpOBaTh OMPEICIICHUs, AKCHOMBI M TEOPEMbI, MPUMEHITh WX, MPOBOJUTH JIOKa3aTeIbHBIC
paccykJIeHUsI B XOJI€ peLIeHUs 3a/1a4;

[TPGY. ymenue onepupoBaTh MOHATHIMHE: TOYKA, MPsAMasi, MIIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
YTOJI, CKpEIIMBAOIIUECS PsIMbIE, MAPAIETbHOCT U MEPIEHAUKYISIPHOCTH MPSIMBIX U MJIOCKOCTEH, yroJ
MEXy MPSMBIMH, YTOJ MKy MPSIMOU M TUIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMHU, PACCTOSIHHE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMH, PACCTOSHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOIH30BATh
MpU pENICHUW 3a7ad HM3yYCeHHbIE (AKThl W TEOpEeMbl IJIAHUMETPUH; YMEHHE OIICHHBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12. ymeHMe BBIYUCIATH TEOMETPHUSCKHUE BEIIMUUHBI (JITTMHA, YTOJ, TUIOIA/lb, 00hEM, TUIOIMIA L
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYIIBI U METO/IBI;

[IPyl. ymenue onepupoBaTh MOHITHUSIMU: ONpE/IEICHUE, aKCUOMa, TEOpeMa, CIEACTBUE, CBOMCTBO,
MPHU3HAK, JIOKA3aTeJIhCTBO, PAaBHOCHIIBHBIE (DOPMYIHPOBKH; yMeHHE (OPMYIUPOBAaTh OOpaTHOe W
MPOTUBOMNOJIOKHOE YTBEPKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATh METO]I
MaTeMaTHYeCKON MHAYKIWHU; TPOBOAUTD JAOKa3aTeNbHbIE PACCYKICHHS MPU PEUICHUH 3a/1ad, OICHUBATh
JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHUIA;

[1Py14. ymenue cBOOOJHO OMEpUPOBATh MOHATHSIMH: TOUYKA, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAaHHbBIN yroJi, NIEPECEKarolnecs, apauieibHbIC U
CKpEIIUBAIOIINECS TPSMbIE, MapaUICTbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
WCIIOJIb30BaTh TP PEIICHUH 3a/lad M3ydeHHBbIC (DAKThl M TEOPEMbl TUIAHUMETPHUH, YMEHUE OILICHHUBATH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuia, Gurypa u MoBEPXHOCTh BpAIICHUS,
WIMHIP, KOHYC, Iap, chepa, pa3BepTka MOBEPXHOCTH, CEYEHHS KOHYCa U IIIUHAPA, MapajuielbHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTh, Kacawlascs cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
ceueHrne MHOTOTpaHHHKa, 1300pakaTb MHOTOTPaHHUKHU, (DUTYPHI U IOBEPXHOCTH BPAICHUS], UX CEUYCHUS,
B TOM YHCJI€ C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSITH CBOMCTBA T€OMETPUUYECKUX PUTYD,
CaMOCTOATENLHO (POPMYIIHPOBATH OMPEIEICHUS U3y4yaeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TeOMETPUUECKUX (Uryp, OOOCHOBBHIBATH WJIM OMNPOBEPrarh HX; YMEHHE MPOBOIUTH
Kiaccupukanuio (GuUryp mo paszaudYHBIM TPHU3HAKAM, BBITOJIHATH HEOOXOIUMBIE JOMOJHUTEIHHBIC
MIOCTPOEHHS;

[TPy15. ymeHue cBOOOHO ONEpUPOBATh MOHATUAMU: TIOMAAL GUTYPHI, 00BEM (QUTYPHI, BETUYHUHA
yria, paccTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHHUE MEXAY MNPSIMBIMHU, PACCTOSHUE MEXIY
TJIOCKOCTSIMU, TIJIOMIAAb Cephl, TUIOMIAlb TOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, IIWIHH]IPA, 00bEM
Ky0a, MPSMOYTOJIBHOTO MapajuleNieNuIeia, MTUPaMUIbl, MPU3MBI, IMUINHApPA, KOHYyca, IIapa; yMEHUe
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (QUTYD;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 05 OcymecTBiasiTh YCTHYIO U NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLIMAIBLHOTO U KYJIBTYPHOIO KOHTEKCTa
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJTMYECTBO OYKB B (haMUJTUU
p- Mmecsn poXIaACHUS

3anaga Ne 1

Mexnay nByMsl napajuielbHBIMHM IUIOCKOCTSMM 3aKJIFOYEH OTPE30K, JUIMHOM m +n cMm. Halinure
MPOEKIIMU 3TOTO OTPE3KA HA KAXKAYIO IIJIOCKOCTh, €CIIA PACCTOSHUE MEXY TIIOCKOCTSAMH PABHO p CM.

3amaua Ne 2

IInockoctu M u P mapamnensHbl. 3 Touek A u B miockoctu M mpoBenens! k 1uiockoctu P
HaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cM. Ilpoexkuuss HakioHHON AC Ha OJHY M3 IUIOCKOCTEH
paBHa m cM. Yemy paBHa NpoeK s HaKJIOHHOM BD?

3anaua Ne3

Mexny aByMs lapauieaIbHeIMA TUIockocTssMu P Q mpoBenensr otpesku AC 1 BD (Touku A u
B nexart B miiockoctu P), AC=m+n+p aMm, BD = m +n 1M , pazHocTs npoekiuii AC u BD Ha onny u3
IJIOCKOCTEN paBHAa m 1M . HaliquTe MIMHBI 3TUX IPOSKUUN U PACCTOSHUE MEKY INIOCKOCTSIMH.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. BHUMaTenbHO IPOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAEAiTe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxjaas OT TOTO, YTO HY>KHO HalTu. BcmoMHuTe, Kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aga4dy. 3anuiinTe OTBET.

[Ipu pemenun 3agad Ha 3Ty TEMYy HCIOJB3YETCS OMpENEICHUE MapalIeNbHBIX TUIOCKOCTEH,
MPHU3HAK MapajIeIbHOCTH IIOCKOCTEH, TEOPEMBI O TTapaUIeIbHBIX TUIOCKOCTSIX, & TAaK)KE BaIlld 3HAHUS U3
TUTAHAMETPHUH

Xoa paGoTsI:

3amaua Ne |

Mexnay nByms MapauleTbHBIMU TUIOCKOCTSIMH 3aKJIIO4eH OTpe3ok, mHod 10 M. Haiigure
MIPOEKIMU ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, €CIIM PACCTOSTHUE MEXAY MJIOCKOCTSIMU PABHO & M.

Hano:
a//B,AB = 10 cm
/ / ACLB,AC = 8 cMm
cga/
B

Haiitu npoexiun AC
Pewenne

1) Tak Kak TUIOCKOCTH TapaJielbHBI, TO PACCTOSHUE MEXIY HUMH - 3TO nepreHaukyasip AC.
IToctpoum npoeknuto orpeska AB Ha mutockocTs B. 910 oTpe3ok BC.

L~
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2) Paccmorpum tpeyronbHuk ABC- npsMOyroybHBbIil.
ITo teopeme IMutaropa AB* = AC* + BC?
AC* = AB* — BC?
AC* = 10* — 8% = 100 — 64 = 36
AC=6 cMm.
Tax Kak MI0CKOCTH MapaielbHbl, TO IPOEKIHUU OTPEe3Ka Ha 3TH IJIOCKOCTH OyIyT paBHBI.

3amaua Ne 2
IInockoctu M u P mapamiensubl. 3 Touek A u B miockoctu M mpoBesneHbl K miiockoctu P
HaksioHHble AC= 37cm u BD=125 cMm. Ilpoeknus Haknonnoit AC Ha oJHYy M3 IUIOCKOCTEH paBHa 12 cMm.

Yemy paBHa IpoeKLMs HaKJIOHHON BD?

Hano: M || P,AEM,BEM
o AC =37 cm,BD = 125 cm
/A B / AE 1 P, BK L P,CE =12 cm
/ \ Haiitu: KD

Pemenue
1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme ITudaropa AC* = AE* + CE?
AE? = AC* — CE*AE? = 37 — 12% = 1369 — 144 = 1225
AE=35 cm.
2) Paccmotpum tpeyronbHuk BKD- npsiMmoyroibHbIil.
ITo Teopeme IMudaropa BD* = KD* + BK?
KD?* = BD* — BK*AE=BK, kak paccTOsIHUSI MKy TapaUICIbHBIMU IIOCKOCTSIMH.
KD? = 125% — 35% = 15625 — 1225 = 14400
KD= 120 cm.
Ortset: npoekuus BD pasna 120 cm.

3anaua Ne3

Mexny AByMs TapauieTbHbIMA TUTocKocTssMu P 1 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 miockoctein
paBHa 14 cm . Haliinre JUIMHBI TUX MPOEKIUNA U PACCTOSIHUE MEXY IUIOCKOCTSIMU.

4 N

Hano: Q | P,AEP,BEP
AC =13 cm,BD =15 cm
AE 1 Q,BK L Q,CE+ DK =14 cm
Haiitu: CE, AE, DK

L kL%
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Pewenne
1) Paccmorpum tpeyronbHuk ACE- npsMOyToJIbHbIN.
ITo teopeme ITutaropa AC* = AE? + CE?

AE? = AC* — CE?
ITyctb CE = x, Torga DK=14-x.

AE? = 169 — x*
2) Paccmotpum TpeyronbHuk BDK- npsiMmoyroabHBI.
ITo Teopeme ITudaropa BD? = BK? + DK

BK* = BD* — DK*

BK? = 225 — (14 — x)* = 225 — 196 + 28x — x> = 29 + 28x — x?
AE=BK, kak paccTosHUs MeXAy NapauieIbHbIMU IJIOCKOCTIMU
3HaYuT,
169 — x2 = 29 + 28x — x?
28x = 140
X=5
CE=5 cMm, DK=14-5=9 cMm
AE =169 — 25 = V144 = 12 cm

OTBeT: pacCcTOSIHUE MEXAY MIOCKOCTSIMU 12 ¢M, IPOEKLMU HAKIOHHBIX 5 ¢M U 9 cMm.
®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHUE.

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIISCTCSA, €CIIM Pa0d0Ta BHITIOJIHEHA B TTOJIHOM 00BEME C COOJII0ICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

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

Ouenka '"Hey10BJIETBOPUTEILHO'" BBICTABISAETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckoe 3ansaTue Ne 44
Pemenue 3ag1a4 Ha AByrpaHHbIE YIJIBI.

Heab padorbi: ®opmMupoBaTh HaBBIKKM PEIICHUS 3aJad HA NPUMEHEHHME MOHATHM yria MEXIy
IIPSIMOM U TNIOCKOCTBIO, IBYTPAHHOTO yIJa, yIila MEKIY MJI0CKOCTSAMMU.

IIpakTuyeckas padora popmupyer:

[IPG1. BmameHue MeToJaMU JIOKA3aTENbCTB, AJITOPUTMAMHU  pelIeHUs 3a7ady; yMEHUue

(bopMynupoBaTh OMNPEIENICHUs], AaKCUOMBI M TEOPEMbI, MPUMEHSTh WX, MPOBOJUTH JIOKa3aTeJbHbIE
pacCyXIeHHs B XOJI¢ PEUICHHS 3a/1a4;

I1PGY. ymenue onepupoBaTh MOHATUSIMH: TOYKA, MPsMasi, MJIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
yroJ1, CKPEIMBAIOLIUEC NPAMBIE, TAPAJLIEIbHOCTD U MEPIEHIUKYIISIPHOCTD NPAMBIX U IIJIOCKOCTEH, Yroil
MEXIY MPAMBIMHU, YTOJI MEXKAY MPAMOU U INIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMU, PACCTOSHUE OT TOYKU
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710 TUIOCKOCTH, PACCTOSHUE MEXKIY MPSAMBIMU, PACCTOSIHUE MEXAY IJIOCKOCTSMHU; YMEHUE HCIIOIb30BaTh
IpU pelIeHUH 3a/1a4 HM3y4YeHHbIe (DAKTbI M TEOpEeMbl IUIAHUMETPUHU; yYMEHHE OIEHHBATH pa3Mepsl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

[1P612. ymeHHe BBIYHCIATh T€OMETPHUECKUE BEIMYMHBI (JTTMHA, YTOJI, IUIOMIAlb, 00BEM, IJIONIAIh
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[IPyl. ymeHue onepupoBaTh NOHATHAMU: ONPEIEICHUE, AKCUOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBbIE (DOPMYIMPOBKH;, yMeHHE (HOpMyIUpOBaTh OOpaTHOE H
MIPOTUBOIOJIOKHOE YTBEP)KJIEHHUE, MNPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTUYeCKOW MHIYKLUHH; IPOBOJANTH J1I0KA3aTEIbHBIE PACCYKICHUS MPU PEIICHUH 33/]a4, OLICHUBATh
JIOTUYECKYIO NPABUIIBHOCTD PACCYKICHUM;

[1Py14. ymenue cBOOOJHO ONEPHUPOBATH MOHATHAMU: TOYKA, MPsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECS, [TapaUIebHbIE U
CKpPELIMBAIOIIKECS MPsMBIE, MAPAUICIBHOCTh W INEPHEHIAUKYJISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIoJl
MEXIYy HpSIMBIMH, YTOJd MEXAY HIpsIMOM M IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTAMH; YMEHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad u3ydeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHATHSIMH: MHOTOTPAaHHHUK, CEUCHUE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHUS,
LWIMH]P, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa U [IWJINHAPA, apaiieIbHble OCH
WM OCHOBAHMIO, CEUEHUE I1apa, MIOCKOCTb, Kacaromascs ceppl, LIUIMHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENTLHO (hOPMYIUPOBATH ONPEAENCHUS U3y4aeMbIX (DUTYp, BBIIBUTaTh THIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
KiIaccuukanuioo (Uryp MO pa3IUYHbIM IPH3HAKaM, BBIMOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
IIOCTPOEHHS;

[1Py15. ymeHnue cBOOOHO OMEPUPOBATh MOHATUAMU: TUIOIIAL GUTYphl, 00BEM (PUTYpBI, BEINYMHA
yIjla, pacCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IJIOCKOCTSIMU, IIJIOLIAa/b Cepbl, IIIOMIA b TOBEPXHOCTH MUPAMMU/IBI, IPU3MbI, KOHYCA, IWJINHIPA, 00beM
KyOa, MpSAMOYTOJIbHOTO Mapajljiesienuiesa, TUpaMubl, NpU3Mbl, LWIMHApPA, KOHYyca, 1Iapa; yMEHHE
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD;

Boinosnenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl pemieHus 3agad npoecCUOHaIbHOW NeSTENbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 OcymecTBiasiTe yCTHYHO M INHCBMEHHYK) KOMMYHHMKAlMI0 Ha TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

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

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCcTBO OYKB B (pamMHIINU
p- MecsILl pOKICHUS
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1) 13 Toukn A BHE IUIOCKOCTH IIPOBEIEHBI K MJIOCKOCTH NEPIEHIUKYISAP AB = n CM U HAKJIIOHHbBIE
AC u AM, o6pa3yromue ¢ TUIOCKOCTBIO YTJIbI 30°. Haiigure YroJl MeX1y HaKJIOHHBIMH TpsiMoi. Haitaure
CM.

2) KareTsl IpsIMOYTOJIBHOI'O TPEYTrOJIbHUKA PaBHbI . ¢M U N + m cM. OnpeaenuTe pacCTOSHUE OT
BEPLUMHBI IPSIMOTO YIUIA [0 IUIOCKOCTH, KOTOpas IPOXOIMT Yepe3 MIOTeHy3y  coctaBiser yroi 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nmexar Ha pebpe mpsimoro aByrpanHoro yria. AA; u BBi- neprneHaukynsper k
pedpy, MpoBeleHHbIE B pa3HbIX rpaHsx, npuieM AB = m cm, AAj =n+m cm, BBy =n—-1 cm
Hatingure A1B;.

Iopsiiok BbINOJIHEHUSI PA0OTHI

1. BHUMarTeabHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JJaHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyiite ycloBUE 3aJauu, pacCyXaasi OT TOTO, YTO HY)KHO HalTH. BcmoMHuTe, Kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 33/1a4H.

4. Pemre 3agady. 3anuiiMre OTBET.

[Ipu perienuu 3aa4 Ha ATY TEMY UCIOIb3YIOTCS ONPEAETICHHS YIila MEX Y MPSMOM U MIOCKOCTHIO,
JIBYTPAHHOTO yTiia, IMHEWMHOTO YTJia ABYTPAHHOIO YA, @ TAKKE BAIlM 3HAHUS U3 TUTAHUMETPUH.

Xoa paGoThI:

3agaua 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepes MEHBIIIYIO CTOPOHY
IIPOXOJUT IUIOCKOCTb, COCTABISIOLIAS C IUIOCKOCTBIO TpeyroibHuka yron 45°. Haiimure paccrosmue
MEXy INIOCKOCTBIO U BEpIIMHON B.

B
o Hano: AABC,AB =9 cm
BC =6c¢cM AC =5cm
A3 D AC € a,a = 45°
C
Haiitu: Paccrosuue ot B o a
Pemienue
1) JlonoIHUTENBHOE IIOCTPOEHHUE: IIPOBEAEM BD 1 a = BD —

paccTosgHUe OT B 10 J1I0CKOCTH «.
BM 1L AC = DM 1 AC nio TeopeMe 0 Tpex neprneHguKyadapax.
3uaunt, £BMD — JIMHEHHBIN IO JBYIPaHHOro yria, ZBMD = 45°,
2) B tpeyronsauke ABC Haiinem BeicoTy BM.
CHauaza BBIYMCIIUM ILUIOLIA/(b TPEyroidbHUKa 1o (hopmyie ['epona:
Sa=Ip (p-a) (@—b) (p—c)
9+6+5

p=T=1OCM

Sipe =V10-1-4-5 = 10v2cm?

=_AC-BM = BM =
SaBc 5 C = AC
2-10V2
=—-= 4\2cm

3) Paccmorpum TpeyroabHuk BMD- npsiMoyrosibHbIN IO TOCTPOEHHUIO.
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5D _ & £BMD
B sin

BD = BMsin£ZBMD

V2
BD = 42 - sin45° =4\/§-7=4CM.
OtBert: paccrosiHue ot B 10 miockoctu 4 cm.
3anaua 2

Konmer otpeska MK  nexar Ha rpaHsix npsamoro jasyrpaHHoro yria. MMj; u  KK;-
NEePIEHANKYISPHI K pedpy, npudeM MK=13 cm, MM =12 cm, M1K1=3 cm. Haiigute KKj.

/"'--.\ JlaHo: < aaf = 90°

/ ‘IH‘-» _— MK =13 cm, MM; =12 cm, M;K; = 3 cm
[ R\ gl MM, 1L a,KK, L a

/ Haiitu: KK,

Pemenne

1) TlocTpouM JIMHEWHBINA Yroi ABYrpaHHOrO yria. J[ist 3Toro depe3 Touky M; mpoBeaeM OTPe30K
M;E, napannensnsiii u paBubiii KKj.

KK; 1 a, cnenosarensHo, M1 E L a.

< MM, E — JIMHEHHBIN YyToJI ByIrPaHHOrO yI/a, 3Ha4uT < MM, E = 90°,

2) Paccmorpum AMEK

ME- naxnonnas k wiockoctu f, EMj — ee mpoekius Ha oty miockocts, EM; L EK ( .. EM1KiK —
MPSIMOYTOJIBHUK TI0 TTocTpoeHuto). CnenoatensHo, ME L EK ( mo Teopeme o Tpex meprneHauKymspax)
u AMEK — npsaMoyroJibHbIH.

Io 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 — npsiMoyrosibHbIH, T. K. < MM, E = 90°.
Io Teopeme Iudaropa ME? = MM, * + M, E?
M, E? = ME? — MM, 2
M,E? = 160 — 144 = 16

M;E=4 cm.

3naunt, KKi;=4 cm.

OtBet: KK;1=4 cMm.

(I)opMa NMpeaACTABJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.

Ouenka ''Xopouio'" BBICTABISACTCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OICHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.
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Ounenka '"ya0BJIeTBOPUTEJIBHO' BBICTABISECTCSA, €CM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
IPOBEICHUS paObOTHI OBUIN TOMYIIEHBI OITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CJIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TIO3BOJIAET CIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Tejia
IIpakTnyeckoe 3ansaTue Ne 45
«Perenue 3a1a4 Ha nmapaJjiesenumnen u Kyo»
Leas padoTbl: HayunThcs pemaTs 3a1a4u ¢ MapauieIenunesoM 1 Kyoom

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIP610 ymenue omnepupoBaTh MOHATUSAMH: MHOTIOIDAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napaiesienurne, pu3Ma, nmupaMuza, Gurypa u MoBepXHOCTh BpAIlCHHs, IUJIHMHID, KOHYC, map, cdepa,
ceyeHUss (GUIypbl BpalLeHUs, IJIOCKOCTh, Kacarouascs cQepbl, LHUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTH MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIIMHAPA, TUIOMmaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajJiesienunea, MMpamMusl, IpU3Mbl, IUIUHIPA, KOHYCA, 1apa; yMEeHUe U300paxaTh MHOTOTPaHHUKHI
Y IOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TIOMOLIbIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTb IPaBUJIbHbBIC
MHOTOTpPaHHUKU;

IIP611 ymeHue omnepupoBaTh MOHITHUAMH: JBUXKEHHE B IPOCTPAHCTBE, MOJOOHBIE (UIYpHI B
IIPOCTPAHCTBE; UCMOJb30BaTh OTHOUICHHE IUIOIIAJCH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUIYp IpU
pELIECHNN 3a]1a4;

[TP612 ymMeHue BBIYUCIATH TEOMETPUUECKUE BEITUYUHBI (JIJIMHA, YTOJ, TUIOIaAb, 00BEM, TUIOIAIb
MOBEPXHOCTH), UCHIOJIB3Ys N3yUEHHBbIE (POPMYIIBI U METOBI;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3YyYEHHBIM METOJ AJIs PELICHUs 3aJadud, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHUECKHE MOJENU B TPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IPUMEPBI MATEMATHYECKUX OTKPBITHA POCCUHUCKOW WM MHUPOBOMU
MaTEMaTHUYECKON HAYKU;

[1Pyl14 ymenue cBOOOJHO ONepUpoOBaTh MOHATUSMHU: TOUYKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUH YroJl, IBYITPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, IEpECEKaoIUECs, apajleIbHbIE U
CKpPELIMBAOIIKECS MPsIMBbIE, IMAPAUICIBHOCTE M IMEPHEHAUKYISIPHOCTh NPSMBIX M IUIOCKOCTEH, Yroj
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOH UM IIIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3ydyeHHbIe (DAaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUDPE; YMEHHE ONEpUpPOBaTh MOHATHSMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MUpaMuia, GUrypa u moBEpXHOCTh BpAIICHUS,
WINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHsI KOHYCa U LIMIMHPA, MapajuleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHUE I1apa, INIOCKOCTb, Kacaromascs cepbl, IUIUHApPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TTOBEPXHOCTH BpAICHUS, UX CEUCHMUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHATh CBOWCTBAa F'€OMETPUUECKUX (QUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENIEICHUS N3Y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
KJIaccu(uKanuioo (Uryp MO pa3IUYHBIM IPU3HAKAM, BBIMOJHATE HEOOXOAWMBIE JOMOJHHUTEIbHBIE
ITOCTPOEHHS;

[1Py15 ymeHue cBOOOJHO OnepupoBaTh MOHATHAMMU: IUIOMAAb GUTYpsl, 00beM (UTYpHI, BETHYNHA
yIjla, paccTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIAY NPSIMBIMH, DPACCTOSHHE MEXIY
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TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMAb MOBEPXHOCTU MUPAMUIBI, IPU3MBI, KOHYCA, [IUIUHIPA, 00beM
Ky0a, MpSAMOYTOJILHOTO Mapajljiesienuneaa, MUpaMubl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMeHHue
HAXO/UTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[IPyl6 ymenue cBOOOJHO ONEPUPOBATH TMOHATHUSAMH: JIBIDKCHHE, MapaJlIeIbHBIM IEepPEeHOC,
CHMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, MMOBOPOT, Mpeodpa3zoBaHue Moao0us, mogo0HbIe (GUTypHI;
YMEHHE PaclO3HaBaTh PaBHbIC U MOJIOOHbBIE (PUTYPHI, B TOM YUCIE B MPUPOJIE, UCKYCCTBE, aPXUTEKTYPE;
YMEHHME HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHUS, HAXOAUTh I€OMETPUYECKHE BEIMUYMHBI (IIUHA,
YToJ1, TUIOMIa/lb, 00BEM) MPHU PELICHUU 3a/1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB U U3 PeaTbHON KU3HU;

[1Py19 ymenue BBIOMpaTh MOIXOASIINN METOA A pElICHHs 3afadd; MOHWMAaHHE 3HAYUMOCTHU
MaTEMaTHKU B W3YYCHHM MPUPOJIHBIX M OOILIECTBEHHBIX IMPOLIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
IIPOSIBJIECHUE 3aKOHOB MAaT€MaTUKU B HCKYCCTBE, YMEHME IMPUBOAUTH IPUMEPbl MaTEMaTUYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

I[IK 2.1 VYuacTBOBaTh B NPOEKTUPOBAHUM TUAPABIMYECKUX M ITHEBMAaTUYECKUX IPHUBOJOB I10
3aJlaHHBIM YCIIOBHUSIM U pa3padbaThIBaTh MPUHIUITHAIBHBIE CXEMBI.

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

3aganue:

1.Pabouas perans umeetr popmy kyda. PeGpo kyba paBHO 6 cm. Haiitu ero obwem u miiomanab
IIOJIHOY ITOBEPXHOCTH.

2. Pabouas pgerans wumeer ¢opMy MNPSIMOYTOJbHOrO TNapasuienenunena. B mpsMoyroibHOM
napajuleJienuInes e JuaroHaidb OcHoBaHus 12 cM, a OokoBoe pebpo 15 cm. Haiitm mnnomanp
JaroHaJIbHOTO CEUeHUSI.

ITopsinok BbINOJIHEHUs padoOThI:
1)BbInONHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) OopmuTts penieHue 3aaaun

Xoa paGoTsI:

3agauya 1: PaGouas netane umeeT (opMy MpsIMOYTOJBHOIO Mapajulefenunena. YToidl MexIy
nuaroransio AC, mpsmoyrosbHOoro mnapamrenenunena ABCDA;B;CiD;, W TIOCKOCTBIO OCHOBAaHUS
ABCD pagen 30°, a quaronans 60koBoit rpann DC, HakiIoHEHa K IUIOCKOCTH OCHOBaHMS MOA yriioM 45°.
Bricora napannenenuriena pasHa 3 cMm. Haitiaure ero oobem.

Pewenne:
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C

ZCDC = £LDC,C=45°= DC=CC, =3
AC, =2CC, =6
AC=V6 -3 =33
BC=JAC — 4B =J37-9 =32
Vascoancn = AB-BC-CC, =3-3J2.3=27/2
Orser: 27V2 o,
3agaua 2: PaGouas gperans umeet Gopmy IpsIMOYTOIBHOTO Napauienenunena. CTOpoHbI OCHOBAHHUS
MPSIMOYTOJIBHOTO TapauieNienunena paBHel 6 mu 8 M, OokoBoe pedbpo paBuo 10 m. Haiigure yrom mexmy

JIMArOHAJIBIO NAapaJUIETIENUIIEAA U ITIOCKOCTBIO €r0 OCHOBAHMSL.
Pemrenmne:

AC =46 +8° =10

AC = CC, = A4CC, pasuolerpenuuih, 2 3naswT o = 4%°
Oreert: 45°,

®opma npeacrapaeHus pe3yJbTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIECUCTBUI; B OTBETE NPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTENIbHO'" CTaBUTCS, €CId pabOTa BBIMOITHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MTO3BOJISET CAENATh MPABWILHBIX BHIBOJIOB.
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Tema 4.3 MHOTOrpaHHMKH M KpPyIJble Tesa

IIpakTnyeckoe 3ansitue Ne 46
Pemenne 3a5a4 Ha npusmy

Heabp padorbi: @opMUpOBaTh HABBIKM PEIICHHUS 33/1aY HA BBIYHUCICHUS PA3IMYHBIX JJIEMEHTOB
MIPU3MBI, €€ TOBEPXHOCTH U 00BbEMA.

IIpakTuyeckas padora popmupyer:

[IPG10. ymeHue omepupoBaTh TMOHSATHUSMU: MHOTOTPAHHHK, CEUYEHHWE MHOTOTpaHHHKa, KYO,

napajiesienunel, pu3Ma, nupaMuza, Gurypa u moBEepXHOCTh BpaLIeHUs, LWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHss (UTYphl BpalleHHsA, IJIOCKOCTh, Kacaromiascsa cQeppl, NUIMHIPA, KOHYyCa, IUIOMAIb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napajiesienunes1a, MMpaMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
U NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; yYMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABaTh IPaBUJIbHbBIE
MHOT'OTPaHHUKU;

I1P612. ymeHHe BBIYMCIATh T€OMETPUUECKUE BEIMYMHBI (JJIMHA, YTOJI, IUI0IIA/lb, 00bEM, MJIONIAlb
MOBEPXHOCTH ), UCTIOJIB3Ys U3YUEHHBIE (OPMYIIBI U METOMBI;

[1P614. ymenue BHIOMpATh MOIXOAAIINA M3yYSHHBIH METOM /IS PEIICHHs 3aJa4H, Paclo3HaBATh
MaTeMaThuyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSAX, B
HCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUHUCKOM M MHUPOBOU
MaTEeMaTUYECKON HAYKU;

[1Py14. ymenue cBOOOJHO ONEpUPOBATH MOHATUAMU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YroJl, IBYITPAHHBIA YToJI, TPEXTPAHHBIN YIroJl, IepECEKaroIUeCs, apajlleIbHbIE U
CKPEILMBAIOIINECS TPSAMBIE, MAPAUIENbHOCTh M NEPNEHIUKYJISAPHOCTh NPSAMBIX M IUIOCKOCTEH, Yroa
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOH UM IIIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMM; YMEHHE
UCIOJIb30BaTh MPH pEIICHUU 3a/lad U3y4yeHHbIe (DaKThl U TEOpPEMbl IUIAHMMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUPOBATH MOHATUSIMHU: MHOTOIPAHHUK, CEUCHHE
MHOTOTpaHHMKA, MPaBUIbHBIA MHOIOIPAaHHUK, NpU3Ma, MUpaMuia, GUrypa u MoBEPXHOCTh BpAIICHHUS,
LUWIMH]P, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa U IIWJINHAPA, apaiedbHble OCH
WM OCHOBaHMIO, CEYEHHUE Iapa, IIOCKOCTh, Kacaromasics cepsl, IINHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHHe MHOTOIPaHHUKA, U300pa)aTh MHOTOIPAaHHUKH, (PUTYpHI M TOBEPXHOCTH BpAIICHUs, UX CEUEHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOUCTBA T€OMETPHUUECKUX QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEAEICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bI O CBOMCTBAX U
MpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBaTh WM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
Kjaccupukanuo ¢GUryp MO pa3IU4HbIM [pPHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOTIOJHUTEIbHBIE
MIOCTPOCHUS;

[TPy15. ymenne cBOOOHO OTEpUPOBATH MOHATUSIMH: TIOMAAL (PUTYpHI, 00beM (UTYPHI, BETHYUHA
yria, pacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PAacCTOSIHUE MEXKIY MPSMBIMH, PAacCTOSHHE MEKIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIO0IMAb MOBEPXHOCTU MUPAMUIbBI, TPU3MBI, KOHYCa, HIWIMHIpPA, 00bEeM
Ky0a, MpsMOYroJbHOTO MapajuieNienunesia, TUpaMUabl, MPU3MblL, LUIMHIpPA, KOHYcCa, IIapa; yMEHHE
HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[1Pyl6. ymeHue cBOOOJHO oOMNEpUpPOBATh MOHATUSAMU: IBUKEHHE, MapauIeIbHBIA IepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHue MoA00Us, MOA00HBIE (DUTYPBI;
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yYMEHHE Paclo3HaBaTh PaBHbIC U MOJOOHbBIE (PUTYPHI, B TOM UYHUCIE B MPUPOJIE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHE HCIO0JIb30BaTh T'€OMETPUUYECKUE OTHOIICHHS, HAXOAUTh I€OMETPUUYECKHE BEJIMYUHBI (IUIMHA,
YTOJI, TUTOMIA/lb, 00BEM) MIPH PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX MPEAMETOB U U3 PEATbHON KU3HU;

[IPy18. ymeHue wMonenupoBaTh peajlbHbIE CHUTyalldd Ha S3bIKE MAaTEMaTHUKH; COCTaBIATH
BBIPKCHHUS, YPABHEHUS, HEPABCHCTBA M HUX CHUCTEMBI 10 YCIOBHUIO 3aJlay, UCCIEIOBATh MMOCTPOCHHbBIC
MOJIETIM C HCIIOJIb30BAHMEM arlrapaTta aiareOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pPE3yNbTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJEIU C MOMOIIBI0 T€OMETPUUECKUX MOHSATUI U BEITUYMH, PEIlIaTh CBSI3aHHbIE C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIedb W HMHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ynbTaT; pemiarh MNpHUKIaJHbIEe 3aJaud CPEICTBAMH MAaTEeMaTH4YeCKOro aHajlh3a, B TOM YHCIE
COIIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[TPy19. ymeHue BBIOMpATH MOAXOMAAIIUMN METOJ JUIsl PEUICHHS 3aJa4d; TMOHWMaHWE 3HAYUMOCTH
MaTEMATHKU B W3YYCHHH MPHUPOJIHBIX M OOIIECTBEHHBIX IMPOIIECCOB U SIBICHUHN; YMEHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPhl MaTEMaTHUYECKHUX
OTKPBITUNA POCCUIICKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats crmocoObl pemeHus 3a1a4 npoheCCHOHAIBHON JEeSITEIbHOCTH TPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Vcnonp30oBaTh COBpEMEHHBIE CPEACTBA MOUCKA, aHAIN3a M MHTEpIpETalui HHGopManuu u

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJTHCHUSA 3a4a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

OK 06 IIposBisaTh TIpakIaHCKO-NATPUOTHUECKYIO MO3MIMIO, JEMOHCTPUPOBATh OCO3HAHHOE
MMOBCACHHWEC Ha OCHOBC TpaaAULIMOHHBIX O6HIC‘-ICJ'IOB€‘-ICCKI/IX HeHHOCTeﬁ, B TOM YHUCJIC C YUYCTOM
TapMOHU3AIMM  MEXKHAIlMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOIIEHUH, TNPUMEHATh CTaHIApThI
AHTUKOPPYIIIMOHHOTO MOBECHUS

OK 07 CopnelcTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpefbl, pecypcocOepekeHHIo, MPUMEHSITh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
‘-IpC?;BI)I‘-IaI\/'IHI)IX CUTyalusx

OK 08 Hcnonb30BaThk cpeAcTBa (PU3NYECKON KyJIbTYPHI AJIi COXPaHEHHs U YKPEIUJICHUs 310pOBbsI B
npouecce MpodeccHoHabHON JEesATeNIbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (PHU3NYECKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBaThcs MpohecCHOHATBHON TOKYMEHTAllMe Ha roCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

I[IK 2.1 VYuacTBOBaTh B MNPOEKTUPOBAHUM TUAPABINYECKMX M IMHEBMATUYECKUX IPUBOJIOB IO
3aJJaHHBIM YCJIOBHUSAM U pa3palaTbIBaTh NPUHLUITUAIBHBIE CXEMBI.

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

3aganue:

1.0cHoBaHue MpsSMON MPU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHbI 4 M, O0KOBOe pedpo
pu3MBbI paBHO 8 M. HaliauTe monasp NoJHONW NOBEPXHOCTH MPU3MBI.

2.0cHOBaHHUE MPSIMOM MPU3MBI — MTApAJLIEIOrPaMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°.
Beicora npusmbl 12 cMm. Haiitu nosHyro moBepXHOCTh U 00bEM.

3. Haiigute ruiomaab MoBepXHOCTH paboyeil AeTanu, n300paKeHHOH Ha pUcyHKe (Bce ABYrpaHHbIE
YTJIBI TIPSIMBIE).
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5. B 0ak, umeromuii popmy npaBuIIbHONW YETHIPEXYTOJbHONW IPU3MBI CO CTOPOHOM OCHOBaHMS,
paBHO# 10 cM, HamUTa KUAKOCTH. YTOOBI U3MEPUTH 00BEM JI€TaNIN CIIOKHON (OPMBI, €€ TIOITHOCTHIO
MOTPY’KAIOT B 3Ty KHUJIKOCTb. Haliiute 00bEM neTanu, eciiu ypoBeHb KUIKOCTH B OaKe MOAHSIICS Ha

30 cMm. OtBer jaiiTe B KyOUYECKUX CAHTUMETPAX.
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6. Boma B cocyzne, umeromeM (opMy MpaBHIBHONW YETHIPEXYTrOJbHOW TMPHU3MBI, HAXOIUTCS Ha
ypoBHe h = 20 cMm. Ha xakom ypoBHE OKaxeTcs BOJa, €Cli €€ MepeiauTh B JPYroi cocyl, MMEIOIIni
(dbopMy NpaBUIIbHON YETHIPEXYTOJIBLHOW MPU3MBI, Y KOTOPOIO CTOPOHA OCHOBAHUS BJBOE€ MEHBIIE, YEM Y
na"nHoro? OTBeT faiTe B CAHTUMETpaXx.

h

MHOrorpaHHMKOM Ha3bIBA€TCS TEJO, OTPAaHUYEHHOE IUIOCKMMU MHOroyrojipHuKamu. OOmue
CTOPOHBI CMEKHBIX MHOTOYT'OJIBHUKOB Ha3bIBAIOT pedpaMu MHOTOTrpaHHUKA. MHOTOYroJIbHUKH, KOTOPbBIE
OrpaHUYMBAIOT MHOIOTPAaHHUK, HA3bIBAIOTCA €ro IpaHaMHU. ['paHM MHOTrOrpaHHHUKA, CXOIAILIUECS B
OJTHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN Yroj; BEpPIIMHBI TaKUX MHOTOTPAHHBIX YIJIOB Ha3bIBAIOTCS
BepIIMHAMM MHororpaHHuka. [IpsmMele, coenuHsonMe Be Kakue-HUOYIb BEPIIMHBI, HE JIeXKalIHe Ha
OJIHOM T'PaHH, Ha3bIBAKOTCS AUATOHAJISIMH MHOTOTPaHHUKA.

IIpu3ma — MHOIOIpaHHHK, JBE€ TpaHU KOTOPOrO SBIIAKOTCA PaBHBIMM MHOI'OYTOJIbHUKAMH,
JeXallMMU B NapajuIeNIbHBIX IIIOCKOCTSIX, 4 OCTaJbHBIE I'PDAaHM — NApAJIENIOrpaMMaMH, WMEIOIIMMHU
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o0II¥e CTOPOHBI C 3TUMU MHOTOYTOJTHbHUKAMHU.
[Ipsimast mpr3ma Ha3bIBAETCS MPABUJIbHOM, €CIT €€ OCHOBAaHUSI — ITPaBUJILHBIE MHOTOYTOJIbHUKH.
I[nomaab0 MOJHOW MOBEPXHOCTH IPU3Mbl HA3bIBAETCA CyMMa IUIOLIAJCH BceX ee rpaHeH, a
TUI0IIA/IBI0 0OKOBOI MOBEPXHOCTH IIPU3MBI — CyMMa IIIOMIA/eH ee OOKOBBIX TpaHeH.
SnO,’l = ZSOCH + S

IInomanbs 00KOBOIH MOBEPXHOCTH MPSMOM NPU3MbI paBHA MPOU3BEICHHUIO IIEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

6ok

Sﬁux = P ’ h
Oﬁ'])éM HpﬂMOﬁ HPH3MBI paBeH HpOI/I3BeI[eHI/HO IIoraan OCHOBAHHUA Ha BBICOTy.
V = Socu ' h

IMopsiiok BbINOJTHEHHS PA0OTHI:

1) BbINOTHHUTE YEPTEK

2) 3amucarh KpaTKO YCIIOBHE 3a/1a41
3) Odopmurs pemienue 3agauu

Xox pabdoThI:

3agaua 1: OcHoBaHue TpsMOW TIPU3MBI - poMO C BbicOTOM 2 aM. Ilnomans OOKOBOM MOBEPXHOCTH
MpU3MbI paBHa 96 1M, & IIOLLA/b TOJHOM MOBEPXHOCTH paBHa 128 nm%. Haiizure BBICOTY ITPU3MBI.

Pemienue

O0603HauMM CTOPOHY OCHOBaHHMS ¢, a 00KOBOE peOpo bPasHuIly MeX/Ty TUIOMIAbI0 OJHON TTOBEPXHOCTH
TIPU3MBI U TUIOIIA/IHI0 OOKOBOW TIOBEPXHOCTH TPU3MBI — 3TO YBOCHHAS

IJIo1azb OCHOBAaHMS ITIPU3MBbI.
'

Seu™2a=2a=128-96=32 = g=16

S.,-4ah =-96 = h=-2—4=l’5 (AM)
Orser: 1,5 nm. L
3apaua 2: OcHoOBaHHE MPSMOM MPU3MBI - MPSIMOYTOJIBHBIN TPEYTOJIBHUK, KATEThl KOTOPOTO PaBHBI
5 mu 12 M, 60koBOe pedpo npu3msl paBHo 10 M. Haliaure miomaaps mosHoi NOBEpXHOCTH MPU3MBI.

Pemrenne
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AC =457 +12° =13

Srmu = ZSWE- + SAA. aa Sa&.ﬁc + S.mc‘.c

S =2%0,5*5%12+5*%10+12*10+13*10=60+300=360 M
Otser: 360 M°.

3agaua 3:
Haiigure 06beM paboueit geranu, n300paKeHHOW HA PUCYHKE (BCE JBYTPAHHBIC YTIIBI MPSMEIE).

A -

L]

A
J

Pemenne: O0beM TaHHOM eTalld paBeH 00beMy MHOTOIPaHHUKA U PaBeH Pa3HOCTH 00bEMOB
napajuienenumneson ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3%4x4—-1x1x1=47
Ortger: 47
3anaua 4:
Tpebyercst ycTaHOBUTH pe3epByap Uit BOJbl eMKocThI0 10 M3 Ha momaake pasmepom 2,5 m x 1,75
M, ciy>Kamien uist Hero n1HoM. Halinure BeICOTY pe3epByapa.

Pewmenne: IInomans nuaS = 2,5 * 1,75 = 4,375kB. M. Tak kak V = S * h, TO

h=Y=2" 229\
S 4,375

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

Kputepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISAETCA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOII0IEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MpOBeIeHUS pabOTHI ObUTN IOMYIEHb! OLITHOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTuyeckoe 3ansaTue Ne 47
Pemenue 3aga4 Ha nupaMuny

He.ﬂb paﬁoTbl: qDOpMHpOB&TB HaBbIKM PECIICHHA 3aJa4d Ha BBIYUCICHHUA PA3JIMYHBIX 3JICMCHTOB
MUPaMHJIBI, €€ TTOBEPXHOCTH B 00beMa.
IIpakTuyeckas padora popmupyer:
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[IP610. ymenuwe omepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, CEUCHHE MHOTOTpaHHHKA, KYO,
napajiesienunei, pu3Ma, nupaMuza, Gurypa u nmoBepXHOCTh BpaleHUs, HWIMHIP, KOHYC, map, chepa,
cedyeHHss (UTYphl BpAILEHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LUIMHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napajJiesienumnea, MMpaMuIbl, TPU3MBI, IIMIHHIPA, KOHYCA, Iapa; YMEHHE U300pakaTb MHOTOTPAHHUKHU
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTh IPaBUJIbHbBIC
MHOTOTPaHHUKU;

I1P612. ymeHue BBIYMCIATh T€OMETPUUECKUE BEIMYUHBI (JUIMHA, YroJl, oAb, 00beM, IIIOMalb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[1P614. ymenue BbIOMpaATh MOIXOAALINA M3yYSHHBIH METOA JJIS PEIIeHHs 3aJa4yH, paclo3HAaBATh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENIM B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEMaTHYECKON HAYKU;

[1Py14. ymenue cBOOOJHO ONEpUPOBATH MOHATUAMU: TOYKA, MpsAMasi, IUIOCKOCTb, POCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUI YroJl, ABYIPaHHBIM YIroi, TPEXTPaHHbIN yroJl, MepPeceKaroIyecs, NapajlieIbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPAUIENbHOCT, M IEPHEHIUKYIAPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBbIMU, YTOJ MEXKIYy MNOPSAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
WCTOJIB30BaTh TPU PEHICHUH 33/1a4 M3Y4YeHHBbIC (DAKThl U TEOPEMBI TUIAHUMETPHUU; YMEHHE OIICHUBATH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOIPAHHUK, CEUCHHE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, NPU3Ma, MUpaMua, GUrypa ¥ MOBEPXHOCTh BpPAIICHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUCHUS KOHYCa U IIMIIMHJIPA, TapalljiebHble OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, IUINHIPA, KOHYCa; YMEHHE CTPOUTh
CeueHHe MHOTOTPaHHUKA, N300pakaTh MHOTOIPAaHHUKH, (PUTYpHI M TOBEPXHOCTH BpAIICHUs, UX CEUEHMUS,
B TOM 4YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHATh CBOMCTBA reOMETPUUECKUX (UTYp,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
MpU3HAKaX TIEOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIM ONpPOBEPraTh MX; YyMEHHUE NPOBOJIUTH
KJIacCupUKalnio (GUIyp MO pa3IuyHbIM IPU3HAKaM, BBIIOJIHATH HEOOXOIMMBIE JIOMOJHUTENbHbIE
MIOCTPOCHHUS;

[1Pyl15. ymeHnue cBOOOJHO OnEepUpOBaTh NOHATUAMU: IJIOMAAL GUTYpPbI, 00BEM (UTYpPBI, BETUUYHUHA
yria, pacCTOSHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSMBIMH, PAacCTOSHHE MEKIY
IUIOCKOCTSIMH, IUIOIIAAb Cepsl, IO lb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IMIUHIPA, 00beM
Ky0a, MpsIMOYroJbHOIO Mapajulelenunena, MUpaMuabl, MPU3Mbl, IUIMHIPA, KOHYCa, IIapa; yMEHHUe
HaXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[1Pyl6. ymeHue cBOOOJHO oOmNEpUpPOBATh MOHATUSMU: JBUKEHHE, IapaJlJIeNIbHbII MEepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Moao0us, mogo0HbIe GUTYpHI;
YMEHHE Paclo3HaBaTh PaBHbIE U MOJOOHBIE (PUTYPHI, B TOM YHUCIE B MPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOJIb30BaTh I€OMETPUYECKHE OTHOIIEHHUS, HAXOJUTh T€OMETPUYECKHE BEIMYMHBbI (AJIMHA,
yToJ1, IJI0IIa/1b, 00BEM) IPU PELICHNUH 33124 U3 JPYTUX YUeOHBIX IPEAMETOB U U3 PEaTbHOM KU3HH;

[IPyl8. ymeHue MoOIEnMpOBaTh pEalbHbIE CUTyallud Ha S3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHIO 3a/1ayd, UCCIIEN0BATh NOCTPOEHHBIE
MOJIEJI C HCIOJb30BAaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJENHU C MOMOIIbI0 T€OMETPUUYECKUX MOHATUI U BEJTUYMH, PEIIaTh CBSI3aHHbIE C HUMU
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MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJAEIb M HWHTEPIPETHPOBATh IMOJYUEHHBIH
pe3yibTaT; pelaTh NPUKIAAHBIE 3a/adyd  CPEICTBAMH MAaTEMaTHYEeCKOTO aHajlin3a, B TOM YHCIIE
COIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[TPy19. ymeHue BBIOMpATH MOAXOMSAIIUN METOJ JUIsl PEUICHHS 3aJavd; MOHUMAaHUE 3HAYUMOCTH
MaTEMATHKU B M3YYCHHH MPHPOIHBIX M OOIIECTBEHHBIX IMPOIIECCOB W SIBJICHHI; YMCHHE PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, yMEHHE MPUBOAUTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUI POCCUHCKON U MUPOBOM MAaTeMaTUUYECKON HAYKU;

Brinosnenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Mcnonb3oBaTh COBpEMEHHBIE CPEACTBA MOUCKA, aHAIN3a M MHTEpIpETalui HHGopManuu u

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOT'MH JJIs BBIIIOJHCHUSA 3aJa4 HpO(i)eCCHOHaJILHOfI JACATCIIBHOCTH

OK 06 IIposBOsiTE TpakJaHCKO-MIATPUOTUYECKYIO MO3UIIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJUIMOHHBIX OOIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIUM  MEXHAIIMOHAIbHBIX W  MEXKPEIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHIApThI
AHTUKOPPYILIMOHHOIO IIOBE/ICHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpebl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPHUHIUIBI OEpeXIMBOTO MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeacTBa GU3MUECKON KYJIbTYphI JAJIsl COXPAaHEHUsS U YKPEIUIEHUS 370POBbsI B
npouecce MpodeccnoHalbHON JeITeNbHOCTH M TMOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKkon
[IOITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3bIKaX.

I[IK 2.1 VuacTBOBaTh B MPOCKTHPOBAHUHM TUAPABIMYECKUX M IMHEBMATUYECKUX MPHUBOJOB IO
3aJIaHHBIM YCIIOBHUSIM M pa3padaThIBaTh MPUHIUITHAIBHBIE CXEMBI.

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

3ananne:

1. PaGouass neranb umeeT (GopMy HpaBUIBHOM YeTHIPEXYrosibHOM mupamuabl. Haiiaure oObem
paboueit AeTanu, BBICOTa KOTOPOl 4 ¢M, a IMaroHaib OCHOBAHUS 8 CM.

2. Pabouas neramp umeer ¢opmy mnpsMoil nupamuabl. HalTH NOJHYIO MOBEPXHOCTH MPSIMOM
MUpaMHJIbl, B OCHOBAaHUHM, KOTOPOH JIEKHUT DPABHOOENPEHHBIM TPEYrOJIbHUK C OCHOBaHHEM 5 CM H
00KOBBIMU CTOpOHaMU 6 cM. bokoBbie pebpa nupamus! 12 cMm.

IupamMuaa — 5T0O MHOTOTPaHHUK, COCTaBICHHBIN U3 N—yroJbHUKA U N TPEYTOJIHHUKOB.

MHOTOYTOJIbHUK - OCHOBAHUE TTUPAMHUIBI, TPCYTOJBHUKHU - DOKOBbIE€ TPAHU C OOIICH BEPIIMHOM,
Ha3bIBaeMOW BepIMHOM mupamuabl. [lepneHIuKymnsp, ONMYIICHHBIH W3 BEPIIMHBI MUPAMUABI Ha €e
OCHOBaHUE, Ha3bIBACTCS BHICOTOM MAPAMUJIBI.

[Tnomaab MOMHOM MOBEPXHOCTH MUPAMUIBL:  Spomr. = Sgox T+ Socn

V ZESUCH‘H

OO0beM mupamMuIbL:
Ilpagunsvnasa nupamuoa
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[InpamMuja Ha3bIBaeTCs NPABWJIBHOM, €CIIM €€ OCHOBAHWE — IIPAaBWIBHBIM MHOTOYIOJIbHHUK, a
OTPE30K, COEAUHAIONINN BEPIIUHY IMPAaMUIBI C IEHTPOM OCHOBAHUS, SIBIISIETCS €€ BBICOTOM.

Bce OoxoBple peOpa mMpaBHIBHOW NHpPAaMHIBI PAaBHBI, @ OOKOBBIE T'PAaHU SBIAIOTCS PAaBHBIMU
paBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricora 00KOBOIl I'paHM NpPaBUJIBHOM NUpaMu]ibl, IPOBEJACHHAs W3 €€ BEPLIMHBI, Ha3bIBAETCS
anogemMoii.

IInomans 00KOBOW NMOBEPXHOCTH NPABWJILHOH NHMPAMHAbI pPaBHA IIOJIOBUHE IPOU3BEACHUS
IepuMeTpa OCHOBaHUS Ha anogemy.

S zlP ¥

6ok 2 ocH

HJ’IOIIIZI}IL MOJIHOM MMOBEPXHOCTH HpaBHJIbHOﬁ MMHPpaMHUIbI:
1
=S, +=P-I
2

noJn OCH

IMopsiiok BBINOJTHEHHS PA0OTHI:
1)BBIMOJIHUTE YepTEX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) Odbopmurts pemieHue.

Xox pabdoThI:
3agaya 1: PaGouass nerans mmeeT (OpMy TNPaBIIGHOW YETHIPEXYrojdbHOW mmpaMunabsl. CtopoHa

OCHOBAHUSI TPABIJILHOM YETHIPEXYTOJMbHOM MUpaMuIbsl paBHa 4 cM, a amodema oOpa3yeT ¢ IIOCKOCTBIO
0 o o
ocHoBaHwus1 yroin B 60°. Halinure mona/ b MoaHON HOBEPXHOCTH TUPAMMU/IBI
Pemenune:

5

)
EH =—BC=2
2
LZESH =90°-60°=30°= SE=2EH = 4

oo

1
Sasan :4'4'5'43'*'”}’ =2:4.4+4" =48 (cmY)

Oreert: 48 oM™,
3apaua 2: PabGouas gertanp umeeT dopmy mupamuibl. OCHOBaHWE MUpPaMHIBI —POMO, JAMArOHAIN
kotoporo paBHbl 30 cM 1 40 cM. BbIcOThI OOKOBBIX TpaHei, MPOBEICHHBIC U3 BEPIIMHBI TMPaMHIbI, 00pa3yIoT ¢
BBICOTOM TTMPAMU/IBI YIJIbI, PABHBIE 30°. Haifzpre 0Gbem MMpaMU/JIbL.
Perenne:
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AC=40 = AH=HC =29
BD =30 = BH=HD - 15

AB =20 1157 = 25

HE=%BC=|2'5

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIACTCS, €CIIM padOTa BHIIIOJIHEHA B MOJTHOM 00BEME ¢ COOII0ICHUEM
HEO0OXOIMMOM TIOCIICOBATEIIFHOCTH JICHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHCHBI BCE
3allMCH U BEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABISACTCS, €CM pabOTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJIBI; B X0O/I€
MpOBEICHUS paObOTHI OBUTH JTOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITIOTHEHHOM YacTH PabOThI HE MO3BOJIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IMpakTuyeckoe 3ansaTue Ne 48
Pemenue 3a5a4 Ha UWJIHHAP, KOHYC WIap u cepy

Hean padorei: PopMUpOBaTH HABBIKK PELIECHUS 3a7a4 Ha BBIYMCIICHUS PA3IMYHbBIX 3JIEMEHTOB TEll
BpallleH!us1, X MOBEPXHOCTEN 1 0OHEMOB.

IIpakTuyeckasi padora ¢popmupyer:

[IPG10. ymeHue omepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHHK, CEUYEHHWE MHOTOTpPaHHHKA, KYO,

napajiesienune1, pusMa, nupamuza, Gurypa u noBepXHOCTh BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceyeHHss (UTYyphl BpallleHHUs, IUIOCKOCTb, Kacawomascs cdepbl, NUIMHIPA, KOHYyCa, IUIOMAIb
MOBEPXHOCTU MHUPAMHUJIbI, IPU3MBI, KOHYCa, IIMIMHAPA, TUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
Y TOBEPXHOCTHU BPAIICHHUs, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHE pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHE pACIO3HABaTh IPaBUJIbHbBIE
MHOTOTPaHHHKH;

110



[TP612. ymeHue BBIUUCIATH TEOMETPUUYCCKHE BETMYMHBI (JITTUHA, YTOJ, IJIOMA/lb, 00BEM, TUIOIIAdb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[1P614. ymenue BbIOMpaTh MOIXOAALINA M3yYSHHBIH METOA JJIs PEIICHHs 3aJa4yH, paclo3HABATh
MaTeMaTHueckue (akThl M MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE, yMCHHE IPUBOAUTH IPUMEPBl MATEMATUYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOH
MaTEeMaTHYECKON HAYKU;

[1Py14. ymenue cBOOOJHO ONEpUPOBATH MOHATUAMU: TOYKA, MpsMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YIroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YroJl, IepECeKaroIuecs, apajuleIbHbIe U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXIYy HPSIMBIMHM, YTOJd MEXIYy IPsIMOM U IUIOCKOCTBIO, YroJI MEXAYy IUIOCKOCTAMM; YyMEHHUE
WCTOJIB30BaTh TMPU PEHICHUH 33/1a4 U3Y4YeHHBIC (DAKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OOBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSAMHU: MHOTOIPAHHUK, CEUEHUE
MHOTOTpaHHHKA, PAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpPAIICHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTKa IOBEPXHOCTH, CEUCHHsI KOHYCa M LIMJIMHJPA, apajlulelibHble OCU
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOIPaHHUKA, U300pa)kaTh MHOTOIPAaHHUKH, (PUTYphI M IOBEPXHOCTH BpAILICHUS, UX CEUCHMUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHITh CBOMCTBA F€OMETPUUECKUX GUTryp,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEIEICHUS U3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHHE MPOBOIUTH
Kkinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOIAMMBIC JOTOJHUTEIbHBIC
IIOCTPOCHHS;

[1Py15. ymeHue cBOOOJHO ONEPUPOBATH MOHATUAMU: IUIOIAAb (PUIYpBbI, 00beM (DUTYpPBI, BETUYHNHA
yria, pacCTOSHUE OT TOYKU JO IIJIOCKOCTH, PACCTOSHHUE MEXAY MPSAMBIMHU, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIO0MIAb MOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA, [IUJIUHAPA, 00beM
Ky0a, MpsIMOYroJbHOTO MapajuleNenunesna, MUpaMuabl, MPU3Mbl, HUIMHIpPA, KOHYCa, IIapa; yMEHHUe
HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (GUTYD;

[IPyl6. ymeHue cBOOOJHO oOmNEpUpPOBAaTh TMOHATUSAMU: JBW)KEHHME, MapajuIeJIbHBIM IepeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IpeodpazoBaHue 1Mo 100us, Mo100HbIe QUTYPHI;
YMEHHE Paclo3HaBaTh PaBHbIE U MOJOOHBIE (PUTYPHI, B TOM UYHUCIE B MPUPOJIE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPHUYECKHE OTHOIIEHHUS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNH 33124 U3 JPYTUX YUeOHBIX IPEAMETOB U U3 PEalbHOM KU3HM;

[IPyl8. ymeHHe MOIENMpOBaTh pEAIbHbIE CUTyallud Ha S3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPAKCHMS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 3aJla4d, UCCIENOBATh ITIOCTPOCHHBIC
MOJIEJI C HCIOJb30BaHUEM amrapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTe€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX MMOHATHNA U BEJTMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAKTUYECKUE 3aJa4d; COCTABJIATH BEPOATHOCTHYKD MOJEIb W HMHTEPIPETUPOBATH IOJIYYEHHBIN
pe3yibTaT; pelmaTrh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMaTHYECKOTO aHalin3a, B TOM 4YHCIIE
COLIMAJIbHO-PKOHOMUYECKOT0 U (PU3MUECKOro XapakTepa;

[1Py19. ymeHnue BbIOMpATh MOIXOAAIINN METOJ Ul pelleHHs 33Ja4yd; MOHUMaHHWE 3HAaYMMOCTU
MaTeMaTHKU B U3YYEHHM NPUPOIHBIX M OOIIECTBEHHBIX MPOILIECCOB M SBICHHUN; YMEHHE PAaclO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHME MPUBOAMTH IPUMEPBl MATEMaTUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 Bri6upats crocoObl pemeHus 3a1a4 npohecCHOHATBHON JeITEIbHOCTH IPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIMH HHPOPMALIMHA U

I/IH(bOpMaI_[I/IOHHLIC TCXHOJIOTHMH JJIA BBIIIOJIHCHUSA 3aJa4 HpO(l)eCCHOHaJIBHOI;'I ACATCIIBHOCTHU

OK 06 IIposiBIATh Tpa)KJIaHCKO-TIATPUOTUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HAa OCHOBE TPAJAWIMOHHBIX OOIIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYE€TOM
TapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHAapThI
AHTUKOPPYILIMOHHOI'O IIOBE/ICHUS

OK 07 CopuelicTBOBaTh COXpPAaHEHHIO OKPYXKAIOMIEH Cpebl, PECYpCOCOCPEIKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIMBOrO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYJIbTYPHI ISl COXPAHEHMS U YKPEIUIEHUS 370POBbsI B
npouecce MpodeccnoHabHON JeITeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKkon
[IO/ITOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpodhecCHOHANBHON TOKYMEHTAlMel Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
A3bIKaXx.

I[IK 2.1 VYuacTBOBaTh B MNPOECKTHUPOBAHUHM TUIPABIUYECKHMX U MHEBMATUYECKUX IPUBOAOB IO
3aJIaHHBIM YCJIOBHUSIM M pa3padaThIBaTh MPUHIUIHAIBHBIE CXEMBI.

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

3aganme:

1. IpsiMonMHENHBIN y4yacTOK TPYOB! IMHON 4 M, UMEIOIIEH B CEUEHUN OKPYKHOCTb, HEOOXOAUMO
MOKPAaCUTh CHAPYXXU (TOPIbI TPYOBI OTKPBITHI, X KPACUTh HE HY)XHO). HalinuTe ruiomasas NOBepXHOCTH,
KOTOpPYI0 HEOOXOJUMO IOKpacuTh, €ClM BHEIIHUN oOxBaT TpyObl paBeH 17 cMm. OtBer naiite B
KBaJpaTHBIX CAHTUMETPaX.

2. Beicora 0Oaka mwimHApUYeckoil ¢opmbl paBHa 60 cM, a Twiomanbs ero ocHoBaHus 150
KBaJ[paTHBIX CAaHTUMETPOB. UeMy paBeH 00bEM 3Toro 6aka (B nmutpax)? B onnom imutpe 1000 kyOuueckux
CaHTHMETPOB.

3. B 6ak umnuHapuyeckoi (opMel, MioHIaJb OCHOBAaHUS KOTOporo paBHa 90 KBaapaTHBIM
CaHTHMETpaM, HaJMUTa >KUJIKOCTb. YTOOBI M3MEpUTh OO0BEM JETalu CIOXKHOM (hopMbl, €€ MOIHOCTHIO
MOTPY’KAIOT B 3Ty KUIKOCTh. Halinnte 00bEM neTanu, eciu nocie e€ morpyxeHus ypoBeHb KHJKOCTU B
6axe nogHsuics Ha 10 cm. OTBeT AaiiTe B KyOMUECKUX CaHTUMETpax.

o v €5 O o

4. B cocyne, umeromnieM GopMy KOHYca, YpOBEHb JKUIAKOCTH gocTuraer 1 2 BeicoThl. O0BEM cocyna
120 mi. Yemy paBeH 00bE€M HaNMUTOM >kuIKOCTH? OTBET AaliTe B MUJUTUIIUTPAX.
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5. PaccrosHue ot 1ieHTpa mapa 0 CeKyllel IIOCKOCTH PaBHO 8 M, a paJlyc CEYEHUs IIIOCKOCTHIO
paBen 6 m. Haiigure paauyc mapa.

HunauHap — Teno, NOJy4YeHHOE MPU BpaIICHUH NPSIMOYTOJbHHUKA BOKPYT OCH, COJEp)Kallled ero
CTOPOHY.

Kpyru Ha3pBalOTCSI OCHOBAHHMSAIMM LMJMHAPA, a OTPE3KU, COEAMHSIOLIME COOTBETCTBYIOIINE
TOYKHA OKPYKHOCTEH ATHUX KPYroB — O0pPa3sylOIUMMHM UMJIMHApPA. Y UWIMHApPAa OCHOBAHUS PaBHBI U
napajuieNbHbl 1 00pa3yrolIre Tak:Ke PaBHbI U MapalIeIbHBI MEKTy cO00i.

Ocbl0 NMJMHAPA HA3bIBACTCA MNpsMas, MPOXOMAIIAs 4Yepe3 LEHTPbl OCHOBAHWM, MapajulielibHas
00pa3yoIIUM.

bokoBasi moBepXHOCTh LMJMHAPA — 3TO IMOBEPXHOCTb, IOJYYEHHAs OT BpPAIICHUS CTOPOHBI
MPSAMOYTOJIbHUKA, TApAJIEIbHON OCHU LUIUHAPA.

BbicoTO# UMWIMHApPA HA3bIBAETCS PACCTOSHUE MEXKAY OCHOBaHUAMHM LWIMHApPA. Paamycom
LUJIMHIPA HA3bIBAETCS PAIUYC €r0 OCHOBAHUSI.

Huauuap Ha3pBaeTCs NPSAMBIM, €CIH €ro 0o0pa3yroue MEePHeHIUKYISPHBI IIOCKOCTIM
OCHOBaHM.

S,,. = 27Rh;

6ok

[Tnomans 60KOBOI MOBEPXHOCTH:
[Imomaae MoaIHOM NOBEPXHOCTH:
Som = Soo +2S,,, =2Rh+27R;

noaH 60K

S =2aR(h+R)

NnoJH

O6bem mumnpa: V = R°h.

Ceuenue yununopa — purypa noiaydeHHas B IepeCeYeHNH IIHINH/IPa MII0CKOCTHIO.

Ceuenue, MpoxodIlee Yepe3 0Ch LIMINHAPA, HA3bIBACTCS 0Ce8blM ceyeHuemM U IPEJICTaBIsieT co00M
IIPSIMOYTOJIBHHUK.

Ecmm CCKylIasd MIOCKOCTD MEPIICHANKYJIAPpHA K OCH HWJIMHAPA, TO CCUHCHUC ABJISICTCA KPYTOM.

Konyc

PaccmoTpuM okpykHOCTH ¢ IeHTpoM B Touke O u npsmyto OP, neprneHaukynspHyo K IJI0CKOCTH
9TOW OKpYXHOCTH. KaxIyro TOYKy OKpYKHOCTH cOeIMHUM C Todykol P otpeskom. IloBepxHOCTS,
o0Opa3oBaHHasi 3STUMHU OTPE3KaMU, Ha3bIBA€TCS KOHUYECKOM, a CaMi OTPE3KU — 00pa3y0lIUMHU KOHYCA.

Teno, orpaHMueHHOE KOHUYECKOH MOBEPXHOCTHIO U KPYrOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konunueckas moBepXHOCTh — 00KOBasl MOBEPXHOCTh KOHYCA, KPYT — OCHOBaHMe KOHYyca, Touka P —
BepIIMHA KOHYca, 00pa3yroliue KOHUYECKOH MOBEpXHOCTH — oOpa3ylomme KoHyca. Bece oOpasyromue
KOHyca paBHbl apyr apyry. lIpsmas OP, mpoxonsmias depe3 LEHTP OCHOBAaHWSA W BEPIIMHY KOHYCA,
Ha3bIBAaeTCSI O0CbI0 KOHyca. OcCh KOHyca NEpHNEHAUKYJIsApHa K IUIOCKOCTH oOcHoBaHusA. Otpezoxk OP
HAa3bIBAETCS BBICOTOM KOHYCA.

Ecin cekymasl MmiocKoCTh MPOXOIUT 4YEpPE3 OCh KOHYyCa, TO MOJYYEHHOE CEYEHHE Ha3bIBAETCS
0CEeBbIM CeYEeHHEM.

IIpoBeném cexylyro MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYyca. JTa INIOCKOCTh NEPECEKAETCS C
KOHYCOM II0 KpPYT'y M pa30uBaeT KOHyc Ha JaBe yacTu. OJHa W3 yacTel mpeicTaBisieT coOod KOHYC, a
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Apyrasi Ha3bIBaeTCs yce4éHHbIM KOHYcoM. (M300pa3uTe yceu€HHBIN KOHYC camocTosTenbHO. [locTpoiite
00pa3yromyto, BBICOTY.)

Cdepoii Ha3bIBaeTCS OBEPXHOCTh, COCTOALAS M3 BCEX TOUEK IPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM PpAacCTOSHUM OT JaHHOW Toukd. JlaHHass Todka Ha3bIBaeTCs HEHTPOM cdepbl, a JaHHOE
paccrosHue — paamycoM cgepbl. OTpe30K, COSAMHSIONUINNA JBE TOYKH cepbl U MPOXOIAIINN depe3
LIEHTP, Ha3bIBACTCS AMaAMeTpoM. Teo, orpaHu4eHHOe CPepoii, Ha3bIBACTCS MIAPOM.

[lap MOXHO NOJYyYUTh IPU BpAIlEHUU IOJIYKpyra BOKpPYr Auamerpa. I'paHuneil mapa ciayXuT
chepa.

[Tnockocts, uMMeromas co cgepoil TOIBKO OJHY OOIIYI0 TOUYKY, Ha3bIBaeTCA KacaTeJbHOMH
IJIOCKOCTBI0 K cdepe. Paauyc cdepsl, nmpoBenéHHbIE B TOUKYy KacaHMs cdepbl U IUIOCKOCTH,
NEPIEHIUKYIIAPEH K KacaTelIbHON IUIOCKOCTH.

CeueHue mapa, IMpoxoJsllee yepe3 LIEHTP, Ha3bIBaeTCs OOJIBIIMM KPYroM, HE MpoXojsillee —
MaJbIM Kpyrom LleHTp G0JbIIOro Kpyra COBIAAAeT ¢ IEHTPOM IIapa, a IMEHTP MAJIOTo Kpyra SBIsSETCS
OCHOBAHHUEM IEPIEHIUKYJISPa, ONYLIIEHHOr0 U3 LEHTpa 1Iapa Ha IIOCKOCTh 3TOT0 Kpyra.

Ceuenusi, paBHOOTCTOSIIUE OT LIEHTPA, PABHBI.

Pasinyc OKpYKHOCTH, TIOJTy4€HHON TIpHU TepecedeHun cephl paauyca R MIOCKOCTBIO, yaaleHHOM

D2 2
OT 1eHTpa cepsbl Ha d, paBeH R*—d”

ITopsinok BbINoOJIHEeHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xox pabdoThI:

3amaua 1.0ceBoe ceueHne Kopyca rupaBiIndeckoro MUINHAPA — KBaJpaT, IIoHaab KoToporo Q.
Haitaure niomanbs oCHOBaHUSI [TUIMHIpA.

Pemenmne:

CropoHa KBajpaTa paBHa, Q. OHa paBHA AUaMeTpy OCHOBAaHHMA. I103TOMY TIIOmAAb OCHOBAHMS

JQ)

2 4

paBHa .
_ e

OTBeT: Socuwn. =

3amaua 2. Beicota unmimHzapa 6cMm, paamyc ocHoBaHus ScMm. Halinute mniomaas ceudeHus,
MIPOBEICHHOTO MapaljIeNIbHO OCH IIMJIMHPA HA PAaCCTOSIHUM 4CM OT Hee.

Pemienne:
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Scen= KM*KC,

OE =4cm, KC=6cm.

Tpeyroasank OKM — paBnoGeapennsiii (OK = OM =R =5 cm),
TpeyrojibHUK OEK — npsMOyTrobHbIM.

N3 tpeyronsauka OEK, o Teopeme [Tudaropa:

EK = VOKZ —0E2 = 25—16 :\/§ :3

KM =2EK =2%x3=6,

Sces = 6X6 = 36 cM”,

OtBeT: Scey= 36 cM?.

3agaua 4: PaGouas nerans umeer Gopmy konyca. [Inomans 60KOBOH MOBEPXHOCTH KOHYCa paBHA

60 1% a pamuyc ocHOBaHUS paBeH 6 M. HaiimuTe paccTossHME OT LIEHTpa OCHOBAaHHUS JI0 OOpa3yIOIIEH
KOHYCca.

Pelnenmne:

s

H Sex = Arf =600 = vl =60

i r=6=>1=%_10.

i B 4

1 .
; SO =JAS* — 40* = 10" —6* =8
{ |

I

1 I
Spgo ==+ A0 -O5 =—.6-8=24

- =%0H-AS=SOH=24aOH=25—4

C npyro¥ CTOpOHBI,

3apaua S: PaGouas aerans umeer ¢opmy mapa. [lnomany cedenus mapa miockocThio paBHa 1611
M? , a IUIOIA/b MAPAILICIBHOrO eMy CeYeHHs, POXO/AIIEro Yepes LeHTp wmapa, pasHa 2511 M° . Haiitu
paccTosTHUE MEXKTY IIIOCKOCTSIMHU CEYCHUH.

ZA
A

wl =16n=>r =16, r=4m,

R =25 = R'=25, R=5m.

h=JR -1 =V25-16 =3 (M)

OtBeT: 3 M
®opma npeacTaBJIeHNUs pe3yJbTAaTa: BHIIOJTHEHHOE 33/IaHNUE.

Kpurepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIiCU U BBIYUCJICHUS.
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Ounenka ''Xopomo" BBICTABISIECTCS, €CJIHM BBIMONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISIET TIOJYYUTh IMPABHIIBHBIC PE3YJIBTATHl U BHIBOJBI; B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJa0BJIeTBOPUTENbHO' BBICTABIISCTCSA, €CIM pabOTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia
IIpakTuyeckoe 3ansiTue Ne 49
Pemenne 3a1a4 Ha BbIYNCJIeHHE 00BEMOB M MOBEPXHOCTEH KPYIJIBIX TeJl

Heab padorsr: DopMHUpOBaTh HABBIKK PEIICHUS 33/1a4 HA BBIYMCIICHHE IMOBEPXHOCTEH U 00HEMOB
TEeJ BpallleHHUs.
IIpakTHyeckas padora ¢popmupyer:

[1P610. ymeHue omepupoBaTh TNOHSATHSAMU: MHOTOTPAaHHHK, CEYCHHE MHOTOIpaHHHKA, KYO,
napaiesienurne]i, pu3Ma, nupaMuza, Gurypa u MoBepXHOCTh BPALICHHS, IUJIHHID, KOHYC, map, cdepa,
cedyeHHst (UTYpHl BpAILICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHAPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBI, KOHYCa, LMINHAPA, IUIOIaab chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajiesienunea, MMpaMusl, IpU3Mbl, IUIUHIPA, KOHYCA, 1apa; yMEeHUe U300paxaTb MHOTOTPaHHUKHU
Y NTOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE PACIO3HABaTh IPaBUJIbHbBIE
MHOTOTPaHHUKU;

[1P612. ymeHue BBIYUCIATH TEOMETPUUECKUE BETUYHHBI (IJIMHA, YTOJ, IJI0MIa/lb, 00BEM, IUIOIIA b
MTOBEPXHOCTH), UCIIOJIb3Ys U3YYEHHbIE POPMYJIIbI U METOIBI;

[1PG14. ymenue BbIOMpaTh MOAXOMAAIIUN W3YYEHHBIH METOJ JJIs pElIeHMs 33aJaul, pacro3HaBaTh
MaTemMaTuyeckue (akThl U MaTeMaTHYECKHE MOJIENM B NPUPOJHBIX M OOIIECTBEHHBIX SBJICHMSX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTH NPHUMEPHl MAaTEMaTHYECKHX OTKPBITUH PpPOCCUMCKOM M MHPOBOU
MaTEMaTHUYECKON HAYKU;

[1Py14. ymenue cBOOOJHO ONEpUPOBATH MOHATUAMU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, JIOCKUI YroJl, ABYIPAaHHBIM Yo, TPEXTPaHHbIN yroJl, IEPECEKAOIINECS, TapaJUIEIbHbIE U
CKpPELIUBAOIINECS MPsMBIE, MAPAUIEIBHOCTh W MEPHNEHAUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJd
MEXIy NpPSIMBIMHM, YTOJI MEXAYy NPSIMOM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTAMH; YMEHUE
WCIIOJIb30BaTh MpPH PEIICHUH 3a/lad M3y4dyeHHbIe (AaKThl U TEOPEMBI MJIAHUMETPUHU; YMEHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEepPUPOBATH MOHATHUSIMHU: MHOTOTPAaHHUK, CEUCHHE
MHOT'OT'paHHHKA, NMPAaBUIbHBII MHOTOIpaHHMK, NPU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAICHUS,
LWINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IIUIUHJIPA, TapaljielIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUThH
CeyeHHe MHOTOIPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI ¥ TTOBEPXHOCTH BPAICHUS, UX CEUCHMUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSATh CBOWCTBA T€OMETPUUECKUX (PUTYD,
CaMOCTOSITENIbHO (hOPMYJIUPOBATh ONPEAEIECHUS N3ydaeMbIX (UTYp, BBIIBUTATh TUIIOTE3bl O CBOWCTBAX U
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IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM TPHU3HAKaM, BBIMOIHATH HEOOXOAWMBIE OIMOJHUTEIbHBIE
MOCTPOCHHUS;

[1Py15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOIAAb (PUTYPBI, 00beM (DUTYpPBI, BETUYHNHA
yria, pacCTOSHHWE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE MEXIY TPSAMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMIAb MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
Ky0a, HpsIMOYroJbHOIO Mapajulesenunesia, TUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXOJUTh OTHOILIEHHE 00beMOB MOJOOHBIX (QUTYD;

[IPyl6. yMeHme CBOOOIHO ONEPUPOBATH TOHATHAMU: JIBHJKCHHE, TapauIeIbHBIA IepeHoc,
CHMMETpHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue Moaoous, nogo0HbIe (GUTypHI;
YMEHHUE paclo3HaBaTh PaBHbIC U MMOJ00HBIE (GUTYPHI, B TOM YUCIE B MIPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCIOJb30BaTh T€OMETPUYECKHE OTHOMIICHHUS, HAXOAWUTh T'€OMETPHUYECKHE BEIMYMHBI (JJIMHA,
yTroJ1, IJI0NIalb, 00bEM) MPH PEIICHUHN 33J1a4 U3 IPYTUX YUCOHBIX IPEIMETOB U U3 PeabHOM JKU3HHU;

[IPy18. ymeHue MoneIMpOBAaTh peajbHble CHUTYallMM Ha s3bIKE€ MaTeMaTHKH; COCTaBJIATh
BBIPQ)XEHUS, YPAaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCJOBHUIO 3a/1a4M, MCCIEJOBATH IMOCTPOEHHbIE
MOJIEJIN C HCIOJb30BAaHUEM amrmapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ysbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C TOMOILBIO TEOMETPUYECKUX MOHATHH U BEJIMUUH, PELIaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/1a4M; COCTABIATh BEPOSTHOCTHYIO MOJENh M HWHTEPIPETHPOBATH ITOJY4EHHBIN
pe3yibTaT; pemaTh MPUKIAJAHBIE 3aadydl CPEJACTBAMH MAaTeMAaTHYEeCKOro aHalni3a, B TOM 4YHCIE
COIMAIIEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19. ymenue BHIOMpATh MOIXOAALIMA METOJN Ui PEIICHHs 3a/Ja4d; NOHUMAaHHE 3HAYHMMOCTHU
MaTeMaTUKU B U3YYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
NPOSIBJICHWE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME MPHUBOAMTH IPHUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosnenue padorsl cnocodocTByeT GOPMIUPOBAHMIO:

OK 01 Boi6upate crioco0bl penieHus 3agad npoeCCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMAIMU U

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHUH JJIsA BBIIIOJIHCHUS 3a/]a4 HpO(i)CCCHOHaHBHOﬁ JACATCIIBHOCTH

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M  MEXPEIUTHO3HBIX  OTHOLICHWH, NPUMEHSATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOIO TIOBEJIEHUS

OK 07 CopeiicTBOBaTh COXpPAHEHHUIO OKpYXKalOIIeH Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPHUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI 17151 COXPAaHEHUS U YKPEIUIEHUS 3/10POBbsI B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpodecCHOHATBHON JOKYMEHTAIe Ha TOCYJapCTBEHHOM M MHOCTPaHHOM
SI3BIKaX.

IIK 2.1 VuacTBOBaTh B MPOEKTUPOBAHMM TUAPABIMYECKMX M IHEBMATHYECKHUX MPHUBOAOB IO
3aJlaHHBIM YCIIOBHUSIM M pa3padaThIBaTh MPUHIUITHAIBHbBIE CXEMBI.
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKI_[I/II\/JI.

3aganmue:

1.Heo0xoaumMo0 mo 4YepTexy H3roTOoBHTH KOHYC. JIJIs pacuera HEOOXOIUMOTO Marepuajga Ha
M3TOTOBJICHHE HAWIWTE MOJHYIO IMOBEPXHOCTh KOHYCa, €clii 00pa3yromas HakJIOHeHa K IUIOCKOCTH
OCHOBAHHMS MO YIJIOM 30%u paBHa 12 cM. A pangnyc OCHOBaHUS § CM.

2.Heo0x0auMo0 1O 4YepTeKy H3rOTOBUTH IIap, o0bEM Kotoporo 12511 M. st pacyera
Heo0X0IMMOro MaTepHaa HaiieTe miomaas cepsl.

uauuaap

ITnomaas 6OKOBOI MOBEPXHOCTH: Sgor = 27RN;

[Inomane MoMHON MOBEPXHOCTH:
S,om=Ss,.12S,,, =22RN+27R;

NnoJIH

S =2R(h+R)

NnoJiH

O0beM HUIHHpA: V =7R*h.

Ceuenue yununopa — purypa rnoy4eHHas B IepeceyeHnH HUINHAPA IIOCKOCTbIO.

CeueHue, NpoxoJsllee Yepe3 OCh LHJINH/APA, HA3bIBAECTCS 0Ce8biM ceueHuem U MPEICTaBiIseT cooon
MIPSAMOYIOJIBHHUK.

Ecnu cekymas miockocTs NepHeHIMKY/IIpHA K OCH LIMJIMHJIPA, TO CEYEHUE SBIISIETCS KPYTOM.

IInomanb 60K0BOIi MOBEPXHOCTH KOHYCA paBHA IPOU3BEIECHUIO MOJIOBUHBI JJIMHBI OKPYXKHOCTU
OCHOBAaHUs Ha 00pa3yIoLIyIO.

Spor = 71

I[lnomaab MoOJHONW NOBEPXHOCTH KOHYCa paBHa CyMMeE IUIOMIAAM OOKOBOM TMOBEPXHOCTH W
IJIOUIAI OCHOBAHUS.

S,,,, =a(l+r)

IInomans 60KOBOIl MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA MPOU3BEACHUIO MOJYCYMMBI JUIMH
OCHOBaHHUI Ha 00pa3yIOLIYIO.

O0béM KOHYCa paBeH OJHON TPETU MPOU3BEIEHUS IO OCHOBAHMS HA BBICOTY.

V =%8,,-h="1arh

N pom = AR
IMaomans noBepxHocTH cepbl paBHA YUCTBEPCHHOI IO OOJIBIIOTO Kpyra: — /e .
4
Vmapa =35 7ZR ’
3

O0bem mapa:

ITopsinok BbINOJHEHHS padOThI:
1)BbInonHUTE YepTex
2)3anucarh KpaTKO yCIOBHE 3aJ1a4H

Xon paborhr:
3amaya 1. HeoOxoamMo mo 4epTesky H3rOTOBHTH KOHYC, IUIOHIaJb OOKOBOW IOBEPXHOCTH

KoToporo pasHa 60 ,Z[MZ, a paauyc OcHOBaHUS paBeH 6 M. [l M3roTOBIEHUs] KOHYcCa HEOOXOAWMO HalTh
paccTosiHKE OT IIEHTPa OCHOBAHMS 710 00pa3yromei KoHyca.
Pemenue.

Seux =l =601 => pl =60

r=6=1=28_10.
S
SO =JA5* — 40 = J10* —6* =8

1 I
Spo ==+ A0 -O5 =—-6-8=24



) Sy0 = =OH . AS = SOH = 24=5 OH = 2

C 1pyroi CTOpOHBI, 2 5

3anaya 2 Heo0xogumo mo 4epTeXy HM3rOTOBUTH KOHYC. PaccTosHue OT IIEHTpa OCHOBAHUS

KOHYyCa 10 CepeIuHbI 00pasylomiell paBHO 4 CM, a yroj HakjiIoHa oOpa3yromied KOHyca K IUIOCKOCTH
ocHoBauwust paen 60°. Jlyisi H3rOTOBIICHHS KOHYCA HAii/INTE ILIOMIAh 0CEBOTO CCUCHHS KOHYCA.

A

S =.;_.,¢s.,43-sm60°=%-8~8--’/2.—3——=16v'3(c.u')

Orper; 1643 o,

3anava 3.ITnomans chepsr paBHa 100 M°. Paccrostme ot HEeHTpa cepbl 0 CeKyIeH MIOCKOCTH
paBHo 4 M. Haiinure pannyc ceueHus.
Pemenue.

S =4xR* =100r = R? =25 = R = §

AD =\BD Z4p7 - \[§ _ g =3(m)
Oreer:3 u,

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3a/IaHNE.

Kpurtepun onenkmn:

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

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MpoBeACHUS PAaOOThI OBUTH TOMYIIEHBI OTHOKH.

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

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja
IIpakTnyeckoe 3ansaTue Ne S0

Hcnoan3oBaHue KOMGI/IHaHHﬁ MHOTOI'PAHHUKOB U T€JI BPallICHUA B IIPAKTUKO-
OPHUCHTHPOBOYHBIX 3a/la4ax

Heap padorbi: ®opMUpPOBaTH HABBIKM PEIIECHUS 33/7a4 HAa KOMOMHAIIMM MHOTOTPAHHHMKOB U Tell
BpaICHHUS.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IPG10. ymeHue omepupoBaTh MOHATHUSMHU: MHOTOTPDAHHUK, CEUYEHHE MHOTOIpaHHUKA, KyO,

napajiesienune1, pu3Ma, nupaMuza, Gurypa u MoBepXHOCTh BpaLICHUs, IWIHHID, KOHYC, map, cdepa,
ceuyeHHst (GUTYpHl BpAILICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHAPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTH THPAMHUJIBI, TIPU3MBI, KOHYCa, IMIMHAPA, IJI0Maas cepsl, 00beM Kyba, MpsIMOyTroIbHOTO
napaJiesienune/1a, MAPaMHIbl, TPU3MBI, IIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yYMEHME paclO3HaBaTb CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE DACIIO3HABATH IPaBUJIbHBIC
MHOT'OT'PaHHUKH;

I1P612. ymeHHe BBIYMCIATh T€OMETPUUECKUE BEIMYMHBI (JTTMHA, YTOJI, IUIO0MIA/lb, 00bEM, MJIONIAIb
MOBEPXHOCTH), UCTOJb3Yysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

[1PG14. ymenue BbIOMpaTh MOAXOMAALIMN W3YYEHHBIH METOJ Ul PELICHUs 3a/adyd, Paclo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTE€MaTHYECKOU HAYKH;

[1Py14. ymenue cBOOOJHO ONEpUpPOBATh MOHATHSAMHU: TOUKA, MpsMasi, MIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH YTroJI, ABYTPAHHBIN IO, TPEXI'PAHHBIN YroJl, IEPECEKaIOIUecs, TapalIeIbHbIC U
CKpELIUBAIOIIKECS MPSAMBIE, IMAapaUIEIbHOCTh U IMEPHEHIUKYISAPHOCTh NPAMBIX M IUIOCKOCTEH, YIoi
MEXIY NPSAMBIMH, YOl MEXKAy IPsAMOM M IUIOCKOCTBIO, YIOJI MEXAYy IUIOCKOCTSAMH; YMEHUE
UCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3y4yeHHbIe (aKThl U TEOpEeMbl IUIAHUMETPHH; YMEHHE OLIEHHBAThH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEepPUPOBATH MOHATHUSIMHU: MHOTOTPAaHHUK, CEUCHHE
MHOTOTpaHHUKA, NMPaBUIbHBIH MHOTOTPAHHUK, MpHU3Ma, NMUpamMuaa, GUrypa u MOBEPXHOCTh BpaIICHMUS,
UWIMHIP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUYEHUS KOHYCa U IIMINHpA, apauieIbHble OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUThH
CeyeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOIPaHHUKH, (UTYpHI M TOBEPXHOCTH BpAICHUS, UX CEUCHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBATh ONPENEICHUS N3YUaeMbIX (DUTYp, BBIIBUTATh THIIOTE3bl O CBOMCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTh WM ONPOBEPraTh MX; YyMEHHE NPOBOJIUTH
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Kiaccupukanuio ¢GUryp MO pa3IUYHbBIM [PHU3HAKaM, BBIMNOJIHATH HEOOXOAUMBIE JTOTOJHUTEIbHBIC
IIOCTPOEHHS;

[1Py15. ymenue cBOOOTHO OMEPUPOBATh MOHATUAMU: TUIOIIAAbL GUTYPBI, 00BEM (UTYpHI, BETHYNHA
yria, pacCTOSIHME OT TOYKM [0 IIJIOCKOCTH, PACCTOSIHUE MEXIY MNPSIMBIMH, PacCTOSHUE MEXKIY
TUTOCKOCTSIMH, TUIOIIAAb cepsl, IUIOIMAh MOBEPXHOCTU MUPAMU/IBI, TPU3MBI, KOHYCA, HIWIHHIPA, 00BEM
Ky0a, MpSAMOYTOJILHOTO Mapajljiesienuiea, MTUpaMuIbl, MPU3MbI, UWIMHIpPA, KOHYyca, Iapa; yMEHHE
HAXOJUTh OTHOILIEHHE 00beMOB MOJOOHBIX (QUTYD;

[IPyl6. ymeHume CBOOOIHO ONEPUPOBATH TOHATHAMU: [IBIJKCHHE, MapauIeIbHBIA IEepeHoc,
CUMMETpHS Ha IJIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue moao0us, mogodHbie GUrypsl;
YMEHHUE paclo3HaBaTh PaBHBIC U MMOJ00HBIE (PUTYPHI, B TOM YUCIE B MPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMEHHME HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOAUTh I€OMETPUYECKHE BEIMUYMHBI (IIUHA,
yroJl, IJIouIa b, 00beM) MPH PEIICHUHU 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U U3 PeabHOM JKU3HHU;

[1Pyl18. ymeHue MonenMpoBaTh pealibHblE CUTyallUd Ha $3bIKE MaTeMaTUKH; COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 33Jla4M, MCCIEAOBATh MOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAaHMEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOTYYCHHBIH PE3yNbTaT; CTPOUTH
MaTEeMaTHYECKHE MOJIENU C MOMOIIBI0 T€OMETPUUYECKUX MOHSATUI U BETUYHH, PEIIaTh CBSI3aHHbIC C HUMU
MPAKTUYECKHE 3aJa4d; COCTaBJISATh BEPOSITHOCTHYIO MOJIeJIb W HHTEPIPETUPOBATH MOMYyYEHHBIN
pe3ysibTaT; peliarb NPUKIAJHBIE 3aJaud CpPEJCTBAMM MaTEeMaTHYEeCKOro aHajiu3a, B TOM YHUCIE
COIMAITEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19. ymeHue BbIOMpaTh MOAXOAALIMN METOJ JUIsl PELICHHs 3aJauM; NOHMMaHUE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUHN; YMEHHE Paclo3HABATh
MPOSIBIICHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE IMPUBOIAUTH MIPUMEPHl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad 1poecCHOHAIbHON NeSTEIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMAIUU U

I/IH(I)OpMaI_II/IOHHLIe TCXHOJOTHH JJIA BBIIIOJIHCHUSA 3aa4 HpO(i)eCCHOHaHLHOﬁ ACATCIIbHOCTHU

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C Y4YETOM
TapMOHU3AIMM  MEXKHAIlMOHAJIBHBIX M MEXPEJIUTHO3HBIX OTHOIIEHUH, TNPUMEHATh CTaHIApThI
AHTUKOPPYNIIMOHHOIO TIOBEJIEHUS

OK 07 CopeiicTBOBaTh COXpPAHEHUIO OKpYXKalOIIeH Cpeibl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHUH KJIMMaTa, MPUHIUIBI OepeXIMBOr0o MPOU3BOJACTBA, A((HEKTUBHO IEHCTBOBAThH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIIEHUS 310POBbSI B
nporecce MpopecCUOHATBHOW JEATETbHOCTH M TOJEpKaHUs HEOOXOJUMOro YpoBHsS (U3HYECKOMH
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest mpoecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

IIK 2.1 VuacTBOBaTh B MPOEKTUPOBAHUM TUAPABIMYECKMX M IHEBMATHYECKHUX MPHUBOAOB II0
3aJJaHHBIM YCIIOBHUSM M pa3padaTbIiBaTh NPUHIUITHAIBHBIE CXEMBI.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1. I[HSI H3TOTOBJICHUSA ACTAJIU IO YCPTCIKY, B KOTOPOM B HHWJIMHAP HAKJIIOHHO BIIMCAH KBaApaT Tak,
YTO BCE €r0 BEPIIMHBI JIeXKAT HA OKPYKHOCTSIX OCHOBAaHHS HEOOXOIUMO HAWTH CTOPOHY KBajpaTa, eCiu
BBICOTA LIMJIMHJIPA paBHA 2CM, a PaJINYC OCHOBAHUS PABEH 7CM.

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK
2)3anucarh KpaTKO yCIOBHE 3aJ1a4U

Xopn padoThl:
3agada. Jlyi1 M3roTOBIEHMS JAETANM IO YEpTEXy, B KOTOPOM B IIWJIMHJIpP BIIMCaHA IPABUIIbHAS
LIECTUYTOJIbHASL TPU3Ma HEOOXOJMMO HAaUTH OTHOLIEHUS 00beMa MIPU3MbI K 00beMY LIMIIMHAPA.

Pemrenmne:

A\
Zmpwse§ xh S,

VLﬂUl. - 7Z'R2 X h B ﬂRz.

ag — R
3R%/3
SOCH. =5
2
Vs _3R*N3 7 343
V... 2 R* 2x
Vnpu3.u @

27

OTtBeT: yur =
dopma npeacraBieHusi pe3yJabTaTa: BBHITIOJHCHHOE 3a/IaHHE.

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ounenka ''Xopomo" BBICTaBISETCS, €CIM BBIIOJHEHBl TpPeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJlo4eTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
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00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABWIIBHEBIE PE3YNIbTATHI M BHIBOJIBI; B X0OJI€
MpoBeACHUS PAOOTHI OBUTH TOMYIIEHBI OITHOKH.

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

Pa3znes 5 Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA

Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
IIpakTnyeckoe 3ansaTue Ne 51
Pemenne koMOMHATOPHBIX 3a/1a4. PasMelennsi, COMEeTAHUSA U MEPECTAHOBKH

Heap padorebi: CucteMaTu3MpoBaTh 3HaAHUS ydauiuxcs no teme. @opMupoBaTh HaBBIKU MOJICUETA
grciia KoMOWHaIui 0e3 OBTOPEHHMSI, UCTIOIB3YsI COOTBETCTBYIOMIME (DOPMYITBI, OTJIMYATh IPYT OT JApyTa
BU/IbI KOMOMHAIIHA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[IPG8ymeHue omepupoBaTh MOHATUSMU: CIy4YallHBIA OMBIT M CIIydailHOE COOBITHE, BEPOSITHOCTh
CIIy9aliHOTO COOBITHSI; YMEHHE BBIYHCISATH BEPOSITHOCTH C HCIOJIB30BAaHUEM TpaUUECKUX METOJIOB;
MPUMEHSTH (DOPMYIIBI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (aKThl U POPMYIIBI pU
pelIeHnr 3aJad; OIECHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHH; 3HAKOMCTBO CO CIy4alWHBIMH
BEJIMYMHAMHU; yYMEHHE MPUBOIUTH IMPHUMEPHI MPOSABICHUS 3aKOHA OOJIBIINX YHCENT B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[1Py4 ymenue cBOOOAHO OMEpUpPOBATh MOHATUSMU: COUYETAHUE, IEPECTAHOBKA, YHCIO COYCTAHUM,
YHCIIO MIEPECTAaHOBOK; OMHOM HBIOTOHA; yMEHHE TPUMEHITH KOMOWHATOPHBIC (DAKTHI U PACCYKICHUS TSI
pellieHus 3a1ay;

[1Py18. ymeHwe MoIeIMpOBaTh peallbHbIE CUTyallUM Ha fA3bIKE MAaTEeMAaTHKH; COCTaBIATH

BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BAaTh MOCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHWEM ammapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJEINU C MOMOIIBI0O T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIedb W HMHTEPHIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemiarb NPUKIAJHBIE 3aJaud CpPEeACTBAMH MaTeMaTHYeCKOro aHalu3a, B TOM YHUCIE
COL[MAJIbHO-9)KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

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

I[IK 2.1 VuacTBOBaTh B MNPOEKTUPOBAHUHU TUAPABINYECKHX U IHEBMATUYECKUX MPHUBOJIOB IO
3aJJaHHBIM YCJIOBHUSAM U pa3palaTbIBaTh NPUHLIUITHAIBHBIE CXEMBI.

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

3aganue:
1. Haruuk ocHameH 10 manukatopamu, CKOJBKO BapHAHTOB OJHOBPEMEHHOT'O 3aropaHusi Tpex
WH/INKATOPOB.
2. W3 Opuransl pabounx 12 yenoBek, HeOOXOAMMO BbIOpATh 3 yenoBeKa Juisg pabOThl Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CITIOCOOOB TaKOToO BBHIOOpA.
3. B mexe umeercs 5 ruapaBIndecKUX MOJIBEMHUKOB JJIsl MOJbEMA U MEpPEMELICHUs TPY30B U
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TSOKEIBIX TpeaAMeToB. CKOJIBKO CIIOCOOOB MMEETCs Il PACCTAaHOBKU pabOyuX Ha MOJIBEMHUKH B pa3HOM
nopsiake?

Ilopsiiok BbINOJIHEHUS PAadOTHI

1. Omnpenenure BUI BHIOOPKH 0€3 MOBTOPEHUS.

2. Bribepere cooTBETCTBYIOUIYIO (POPMYITY JJIsl BBIYMCICHUS BO3MOKHBIX KOMOMHAITU.

3. IlpomsBeanTe BBIYKMCICHUS, UCTIONIB3YS NOHATHE (paKTOpHAIa.

Xox padoThI:

1.MlHauKaTophl Ha MYIBTE 3arOPAIOTCS TOCTIEIOBATEIIEHBIM HAOOPOM YETBHIPEX pPa3HBIX JAMITOYEK,
MPOHYMEpPOBaHHBIMU IdpamMu. TpeOyeTcss OonpenenuTh YUCIO BO3MOXKHBIX BApHAHTOB 3aropaHus
JIAMIIOYEK.

Pemennue.

BosmoxubIX 1P (Hymeparus jgammodek) Bcero necsars(1,2,3,4,5,6,7,8,9,0).Kaxnas naOpanHas
KOMOWHAIMS OTIMYACTCS OT JAPYyrod KoMOWHammm XOTs Obl omHoW mwmdbpoii(1,4,5,7 #2,4,5,7),mu60
nopsiikoM Habopa oauHakoBbiX 1udp(1,4,5,7#4,5,7,1),nooToMy uIsi TOACYETa YKCIAa BO3MOMKHBIX
KOMOHMHAIH UCTIoNIb3yeM (GOpMyIly Uncia pa3MelieHHH.

dopmyna pasMEIICHUN UMEET BUI AR = cﬂi!m!' B namewm cnyuae n =4 ,m =10,
el _ip!_ip9 @7 EE9-l 2L

[IpousBoaum pacyér Ay, = a e ssaazr 10'9:8.7 =05040

2.CKOJIBKO CYIIIECTBYET CIIOCOOOB BhIOOpa TPEX pabounx U3 AECATH Ui IPOBEACHUS paboT?

Pemenue.

B nannom ciydae npu BeIOOpE AJI HAC BaXKEH TOJBKO COCTaB IO TPH YeJIOBEKa, MOPSIOK BbIOOpa
PO HE WTpacT, MO3TOMY B OTJIMYKE OT MEPBOTO MPUMEPA YUCIIO CIOCOOOB MojcYUTaeM 1o (Gopmyre
COUYETaHUH.

o !
dopMya coYEeTaHUI UMEET BUJL O = —

B Hamewm cnygae n=10, m=3.

-yl

. e _ipl_rasin
IIponsBoaum pacuér: i, = TR =120.
3.CKOJIbKO pa3/IMYHBIX YETHIPEX3HAYHBIX UMCENT MOXKHO cocTaBuTh M3 mudpl,2,3.4 9 uudpel He
MOBTOPSAOTCS)?
Pemenne.

[To ycrnoBHIO aHO MHOKECTBO M3 YETHIPEX 3JEMEHTOB, KOTOpbIE TpeOyeTcs pacloyiOKUTh B
ornpeeNEHHOM MOpsJIKe. 3HAYUT, TpeOyeTcst HAUTH KOJIMYECTBO MEPECTAHOBOK UX YETHIPEX AIIEMEHTOB.

®dopmyra MepecTaHOBOK U3 T —3JIEMEHTOB UMeeT BUII:F, = n! B Hamem ciydae n =4.

[TpousBeném pacuét: A, =4!=4-3-2-1=24.

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

Kputepun onenkmn:

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 HEe0YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM Pab0Ta BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PaboTa BBHITIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.
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Tema 5.2 DiieMeHTHI TeOpHH BEPOATHOCTEH 1 MATEMAaTHYeCKOM CTATHCTHKH
IIpakTnyeckoe 3ansitue Ne 52

Kunaccnueckoe onpenesnenne BepoOSiTHOCTH, CBOICTBA BEPOSITHOCTEN, TeopemMa 0 cymMMe
BeposAiTHOCTel. BeposiTHOCTH B 3a1a4aX TEXHOJOTH4YeCKOro npoduis

Heapb padorbr:CucTeMaTu3upoOBaTh 3HaHUS ydaluxcs 1o reme. @opMupoBaTh HABBIKM BBIYUCIICHUS
BEPOSITHOCTH COOBITUH, UCIIOJIB3Ys KJIACCUYECKOE OIIPEe/IEHINE BEPOATHOCTH

IIpakTuyeckas padora popmupyer:

[1P67ymenue omnepupoBaTh HOHATHSAMH: cpelHee apupMeThyeckoe, MeauaHa, HaubOousbliee U
HalMEHblIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJApTHOE OTKJIOHEHHE YUCIOBOro Habopa; yMeHHe
U3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMAIUIO, IPEACTABICHHYIO B Ta0IUIaX, HA AUarpaMMax, rpadukax,
OTPaXKaloOIyI0 CBOMCTBA peajibHBIX MPOLECCOB U SBJICHHM; MPEACTaBIATh MH(YOPMAILMIO C MOMOIIBIO
TaOJUI] U JMarpaMM; UCCIIE0BAaTh CTATUCTHYECKUE JAHHBIC, B TOM YHCIE C TPUMEHEHHEM rpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPEZCTB

[1P68 ymeHme orepupoBaTh MOHATHAMU: CIyYaHBIH OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh
Clly4yailHOro CcOOBITUS; YMEHHE BBIYMCIATH BEPOSTHOCTh C HCIOJIb30BAHUEM TIpaUUECKHX METOOB;
IPUMEHATH (OPMYIIBI CIOKECHUS M YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAaKThI ¥ (POPMYIIBI IIPH
pellieHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO CO CllydailHBIMHU
BEJIMYMHAMHU; yYMEHHE MPUBOJUTH IPUMEPHI IMPOSABICHUS 3aKOHA OOJIBIIMX YHMCEN B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[IPyl2 ymeHue omepupoBaTh IOHATUSAMHU: HPSIMOYroJibHAs CUCTEMA KOOPAMHAT, KOOPAWHATHI
TOYKHM, BEKTOp, KOOPAMHATBl BEKTOpa, CKAIIPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpA HA YHCIIO; HAXOIUTHh C MOMOIIBI0 M3YyYEHHBIX (POPMYI KOOPIMHATHI
CEpeNHBI OTPE3KA, PACCTOSHUE MEKIY ABYMsI TOUKAMU;

[1Pyl13 ymMeHue HaxXoAWTh BEPOSITHOCTH COOBITUH C HCIIOJIB30BAHMEM TIpaUUYEeCKUX METOJIOB;
OPUMEHATH Ul PelIeHus 3a7a4d (pOopMyJibl CIOKEHUS M YMHOXKEHHUsSI BeposATHOCTEH, (hopMyiy MOIHOM
BeposiITHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYJBI; OIEHHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE OIepupoBaTh MOHATHAMHU: CilydaiiHas BeJIMYMHA, paclpesieleHue
BEPOSITHOCTEM, MATEMaTU4YECKOE OXHUAAHWE, JIHUCIEPCHs W CTAaHJAPTHOE OTKIOHEHWE CIy4alHON
BEIMYMHBI, (QYHKIMM paclpelesieHus] U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAJIbHOTO
pacupeneneHnii; yMEHUE MCIOJb30BaTh CBOMCTBA M3YYEHHBIX paCHpENENICHUN I PEIICHMsS 3aaad;
3HaKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MIPUBOJIUTH PUMEPHI POSBICHUSI 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

[IPyl8 yMeHne wMoJenupoBaTh pealbHBIE CHUTyalldd Ha S3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BATh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJEINU C MOMOIIbIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIaTh CBSI3aHHBIE C HUMH
IIPAKTUYECKHE 3aJauyd; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHYECKOTO aHaln3a, B TOM 4YHCIIE
COILIMAJIEHO-9KOHOMHUECKOTO U (PU3UUECKOT0 XapaKTepa.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCUOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(decCHOHaTbHOE U JMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NpOQecCHOHaNbHOM cdepe, HCHONB30BATh 3HAHHUS 10
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(MHAHCOBOW TPAMOTHOCTH B Pa3JIMYHBIX KHU3HEHHBIX CUTYAIIHSIX

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

OK 07 CopneicTBOBaTb COXPAaHEHUIO OKPYXalOLIEH cpefbl, PecypcocOEpeKEeHHUI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHH KIuMaTa, IPHUHILHUIBI OEpexIIMBOro MPOU3BOACTBA, 3PGEKTUBHO JIEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

OK 09 ITonws3oBarbcst MPOPECCHOHATBHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M WHOCTPAHHOM
A3BIKAX.

[IK 2.1 VYuyacTtBoBaTh B MPOEKTUPOBAHHM TUIPABINYECKUX M MHEBMATHYECKHX MPUBOJAOB IO
3aJJaHHBIM YCJIOBHUSAM U pa3palbaThIBaTh NPHHLIUITHAIBHBIC CXEMBI.

3aganue:
1. [Jartuuk 3aduKcHpOBal CIEAYIONIME 3HAYCHHS TeMIeparypsl (i - Temmeparypa, Ni— KOJIUYECTBO
U3MEPECHUH)
t 22 21 20 25 18
1, 5 7 8 7 8

Haiizure BEpOSTHOCTH TOTO, YTO TEMIIEPATYPA HE MPEBBIIAET 3HaUeHue 22°. B oTBETE AECATHUHYIO
IpoOb 3aIUIIUTe Yepe3 3arsTyio.
2. JIns mpoBEpKU TOYHOCTH NMPUOOPOB UX npoHymepoBanu ot 1 1o 10. Haynauy BeiOpan npubop.
KaxoBa BepOSITHOCTB TOTO, UTO 3TO OH UMEET NPOCTOIl HOMEP?
3. BeposiTHOCTB TOTO, UTO HOBBII JaTUUK MPOCIYXKHUT OoJblle roja, pasHa 0,93. BepostHocTb
TOTO, YTO OH MPOCITYKUT OOJIBIIE ABYX JieT, paBHa 0,87. HaiiiuTe BEpOSATHOCTH TOTO, YTO OH MPOCTYKHUT
MEHBbIIIE JIBYX JIET, HO 0OJIbIIIE TO/1a.
4. DIeKTpOHHBIN MPUOOP COCTOUT M3 ABYX IMOCIEN0BAaTEIbHO BKIOYEHHBIX 0JI0KOB. BeposTHOCTH

1 1 1 .
BbIXOa U3 CTpOA 3a 1 MECAIL pa6OTI>I IepBoro OJ0Ka paBHa 5, BTOpPOTO - Z , a oboux - 6 . Haiigurte

BEPOSTHOCTH Oe3aBapuifHON paboThl MpUOOpPa B TEUECHHE MECHIIA.

ITopsinok BbINOJIHEHUs PadOThI
1. Ompenenute coObiTre A, BEpOSTHOCTH KOTOPOTO HYKHO BBIYHCITHUTD.
2. Ipocuwnraiite obriee yncio(N) BO3SMOKHBIX UCXOOB.
3. Ilpocuutaiite yucio ncxoaoB(M), G1aronpUsTCTBYIOLUIMX HACTYIIJIEHUIO COOBITHUS A,
v . m
4. Ucnonp3yiite GopMyiy 1Isl BBIMUCIEHHS BEPOSTHOCTH ONPEAENEHHON0 COObITHS. FA] = =,

Xon paborhr:

1. Ha cknage 10 oguMHaKoOBBIX TO pa3Mepy M BECYy JeTayleil, U3 KOTOPbIX 6 OIMHKOBAaHHBIX U 4
oObIuHBIX. BeiOupaetcst oqna aerans. KakoBa BEpOSITHOCTH TOTO, YTO W3BJICUEHHAS JETAllb OKAXKETCS
OIIMHKOBAHHOI?

Pewenue.

1. CoOrrtue A-«13BneuéHHas neTainb OKa3ajlach OIIMHKOBAHHOW.

. =mcmo N=10
. 9HACI0 M=6
mn B
L PlA) ===—=106
. Bce neranu, oroOpaHHbIe A MPOBEPKU KadyecTBa, MPpoHyMepoBaHbl OT 1 10 30 u momernieHs! B
smuk. M3Brnekaerca ogHa aetans. KakoBa BEpOSITHOCTH TOTO, YTO YHCIIO HA B3ATOM JETaU OKaXKETCS

N BN
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KpaTHBIM 57
Pewenne.
1. CoObiTne A-«Ha B34TO# IeTaiy 9uCiIo KpaTHOE S».
2. =mcmo N=30
3. gmcimo m=6(umcna 5,10,15,20,25,30)
4. P(A)="=—==02

3. BeposTHOCTB TOTO, YTO HOBBIN AATYHK MPOCITYKUT Oosbliie roaa, pasHa 0,93. BepostHoCTh TOTO, YTO
OH IIPOCITYXHT OoJIblle IBYX JieT, paBHa 0,87. Haliiute BepOsATHOCTB TOTO, YTO OH MPOCITYKUT MEHBLIIE
IBYX JIET, HO OOJIBLIE roja.

Penrenue:

[TpopaboTaB roj, TaTYNK MOXKET JHOO CIOMAThCA HA BTOPOI rof, 1100 GJIaronoayyHo CIyXHUTh U TIOCIIe
2 niet paboThI.

[Tycts P— BEpOSATHOCTH TOTO, UTO JATYUK HMPOCITYXKHII OOJNBIIE rO/a;

P;— BEpOATHOCTB TOr'0, YTO OH CIIOMAETCs Ha BTOPOU Iox;

P,— BEepOATHOCTB TOTO, YTO OH IMPOCIYXHT OOJIbIIE IBYX JIET.

OueBugno, P = P; + P;.

Torna P, = P — P, = 0,93 — 0,87 = 0,06

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

Kputepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISACTCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOI0IEHUEM
HEO0OXOIMMOM TOCTEIOBATENBHOCTH NEHCTBHUI; B OTBETE€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ounenka '"y10BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTU TaKOB, UTO TTO3BOJISIET MOJYYUTh MPABIIbHBIC PE3YIIHTATHI U BHIBOJIBI, B XO/I€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITTOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIHHBIX BHIBOIOB.

Tema 5.2 DiieMeHTBHI TeOpHHU BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH

Tema 6.1. OCHOBBI TEOPUM MHOKECTB

IIpakTnyeckoe 3ansitue Ne 53
IIpencraBiieHne JaHHBIX. 3aa41 MATEMATHYECKON CTATUCTUKHA TEXHOJOTHYECKOr0 NpoPpuiist

Heas paborbi:CrcTeMaTH3upoBaTh 3HAHUSA ydamuxcss 1o TeMe. POpMHpPOBaTh HAaBBIKH

HaxO0JIEHUS CTATUCTUUYECKUX XapaKTEPUCTHUK B 3a/1a4ax
IIpakTuyeckas padora popmupyer:
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[1P67ymenue omnepupoBaTh MHOHATHAMM: cpenHee apupMeThyeckoe, MeauaHa, HaubOousbliee U
HalMEHblIEEe 3HAYCHMs, pa3Max, AUCIEPCHs, CTaHJIApTHOE OTKJIOHEHHE 4YHMCIOBOrO Habopa; yMmMeHue
M3BIIEKATh, HHTEPIIPETUPOBATh HHPOPMALIMIO, IPEACTABICHHYIO B TaOMUIaX, HA AUarpamMmax, rpadukax,
OTPaXKaloOIyI0 CBOMCTBA peajlbHBIX MPOLECCOB U SBJICHHM; NPEACTaBIATh MH()OPMALMIO C MOMOIIBIO
TaOIUI] U JMarpaMM; UCCIIEA0BAaTh CTATUCTUYECKUE JaHHBIEC, B TOM YHCIE C IPUMEHEHHEM IpadudecKux
METO/OB U 3JIEKTPOHHBIX CPE/ICTB

[1P68 ymeHue onepupoBaTh MOHATHAMU: CIyYaiHBIN OMBIT U Ciy4ailHOE COOBITHE, BEPOSTHOCTh
Clly4yallHOro COOBITUS; YMEHHE BBIYMCIATH BEPOSITHOCTH C HCIOJIb30BAHUMEM TI'papUUECKUX METOJIO0B;
IPUMEHATH (OPMYJIBI CIOKEHUS U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKTHI ¥ (POPMYJIBI IIPH
pelIeHUM 3a/ad; OLIEHMBAaTh BEPOSTHOCTU pEaJbHbIX COOBITHH; 3HAKOMCTBO €O CllydailHBIMHU
BEIMYMHAMHU; YMEHHE TPUBOJIUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHCET B IPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

[1Pyl12 ymeHue omnepupoBaTh MOHATHSAMH: IPSIMOYIOJbHAS CHUCTEMa KOOPAWHAT, KOOPAMHATHI
TOUKH, BEKTOp, KOOPAMHATBI BEKTOPA, CKAIAPHOE MPOMU3BEIEHHUE, Yrojl MEXAYy BEKTOpaMH, CyMma
BEKTOPOB, MPOM3BEICHNE BEKTOpa HA YHCIIO; HAXOTUTH C MOMOIIBI0 M3YYEHHBIX (OPMYI KOOPIMHATHI
Cepe/lHbl OTPE3Ka, pACCTOSIHUE MEXY ABYMS TOUKAMU;

[1Py13 yMmeHue HaxOIWTh BEPOSTHOCTH COOBITHHA C HCIIOJIB30BAaHHEM TIpaUUecKMX METOJIOB;
IPUMEHATH Ul PelIeHus 3a7ad (pOpMyJibl CIOKEHUS M YMHOXKEHHUsSI BeposATHOCTEH, (hopMyiy MOIHOMN
BeposiTHOCTH, (opmyny bepHymin, xoMOuMHaTOpHBIE (aKThl W (OPMYJIBI; OLIEHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE OIepupoBaTh MOHATUAMHU: CilydaiiHas BeJIM4YMHA, paclpeseieHue
BEPOSITHOCTEH, MaTeMaTHYECKOE OXXKUJaHWEe, JIUCHEepCHs M CTAaHAApPTHOE OTKJIOHEHHE CITydailHOH
BEIMYMHBI, (DYHKIMM paclpelesieHus] U IUIOTHOCTH PAaBHOMEPHOIO, MOKA3aTeIbHOTO M HOPMaJIbHOIO
pacripenieieHuii; yMEHUE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENCIICHUI Ui pelieHHs 3aaady;
3HaKOMCTBO C IOHSATHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MPUBOANUTH TPUMEPHI TIPOSBICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX H OOIIECTBEHHBIX SIBICHHIX;

[IPy18 ymeHue MonenupoBaTh peajibHbleé CHUTYyallMd Ha S3bIKE MAaTEMAaTUKU; COCTaBIATh
BBIpO)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO 3aJ1a4M, WCCIIEAO0BATh MOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapaTa anreOpbl, MHTEPIPETHPOBaTh MOJIYYEHHBIH pe3yabTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIENIN C TTOMOIIBI0 TEOMETPUIECKUX TIOHSATHIH M BETMYWH, PEIIaTh CBSI3aHHBIC C HUMH
NPAaKTUYECKHE 3a/lauM; COCTaBIATh BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETHPOBATH IMOJYyYSHHBIH
pe3yibTaT; pemaTth MPHUKIAAHBIE 3aadd CPeACTBAMH MAaTEeMaTWYEeCKOro aHaln3a, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUECKOTO U (PU3MUECKOT0 XapaKkTepa.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3agad npoecCHOHAaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIUMATENbCKYIO JIEATEIbHOCTh B NpOQecCHOHanbHOM cdepe, HCHONB30BATh 3HAHMUS 10
(rHaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIIUSIX

OK 04 D¢ dexTrBHO B3auMOIeCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH 1€

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpeibl, pecypcocOepeKeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIMBOro MPOU3BOACTBA, 3()(PEKTUBHO AEHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIHSIX

OK 09 ITonp3oBatbest mpohecCHOHATBHONW JJOKYMEHTAIlMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKaX.

IIK 2.1 VuacTBOBaTh B MPOEKTUPOBAHMM TUAPABIMYECKMX M IHEBMATHYECKHUX MPHUBOAOB II0
3aJJaHHBIM YCIIOBHUSIM M pa3padaThIBaTh MPUHIUITHAIBHbBIE CXEMBI.

MarepuanbHoe obecnnedenme: HauBuyanbHble 3aJaHHs], KOHCIIEKTHI JIEKIIUH.

3aganue:
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1. ITocTpoUTh MOJTUTOHBI YACTOT M OTHOCUTEIBHBIX YaCTOT MO PACHPEACTICHUIO BEHIOOPKH U3 0TOOPaHHBIX
JeTaJIey U1 IPOBEPKU KadecTBa:

2. IToctpoiiTe ruCTOrpaMMBbl 4aCTOT M OTHOCUTEIBHBIX YACTOT IO paclpeesICHUI0 BEIOOPKU U3
0TOOpaHHBIX JeTaleil UIs MPOBEPKH KayecTBa:

Ne Wnrepsar, Ba;gfi;?;g;na,
uaTepBana | X — Xi,q ni

1 3-5 P1

) 5-7 2p;

3 7-9 3ps

4 9-11 P

5 1113 2p;

6 1315 3p;

7 15— 17 P1tp2

3. Jlnis TeHepaIbHON COBOKYITHOCTH, 33JJaHHON PaCIpeICIICHHEM

xi’5’10’15‘20‘25‘30‘35

Ni‘ p1 | 3p1| P2 | 2p2| P2 | 2p3 | 2p;

Haiinure reHepaibHYIO CPEIHION, TEHEPATBHYIO TUCTIEPCHUIO, TeHEPAIbHOE CTAaHIAPTHOE OTKIOHEHHUE,
MOy, MEIHaHy U pa3Max.

4 V13 reHepaibHOM COBOKYITHOCTH CJIeJlaHa BEIOOPKA, 3a/IaHHAs paCIIPECIICHHEM:
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xi‘2‘4‘6‘8‘1o‘12‘14

2

N P1 ‘ Py

P2 ‘ 2p;

‘ P3 ‘ 2ps3 ‘pz+p3

Haiit BBIOOpOYHYIO CpeIHIOI BEIOOPOYHBIE AUCIICPCUIO M CTAaHIAPTHOE OTKJIOHEeHHe. OOpaTute
BHUMaHHE: P1 = uyuciy OykB B Bamem umenu;p,= uuciy OykB B Bameit hamunuu;ps= ynciny OykB B
uMmeHnu Baiero orma.

KpaTkue TeopeTnyeckue cBeleHUs B MOJHOM 00bEME UMEIOTCS B JICKIIHH.
IMopsinok BbINOJIHEHHUSI PA0OTHI:

1 IIpounTaB ycioBue IpeAIOKEHHON 3aa4H , 110 KOHCIIEKTY JICKIIMU HAUUTE COOTBETCTBYIOIINE
bopmyIbI.

2.IlpuMeHuTE JTEKUMOHHBIA TEOPETUYECKUI MaTepual Jjisl pelIeHUs KakKJI0# 3a1auu.

3 B cinyuae HEOOXOAMMOCTH TPEACTABUTh TCOMETPHUSCKYIO HHTEPIIPETAIINIO YUCIOBBIX XaPaKTEPUCTHUK.
BEIOOPKH.

Xon padorhl:

1. 3apaHo pacnpeneneHue 4acToT BEIOOPKU M3 OTOOPAHHBIX J€Tanel il IPOBEPKH KauecTBa!

CocraBuTh pacnpeeeHne OTHOCUTENBHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:

n=3+10+7 +35 =25,
. n;
Haiinem oTHOCUTENBHBIE YACTOTHI IO opMyse W, = —:
n

w1:i=0,12; W, =;_2=0,40;w3=2l\,__>:0,28;w4 =2£5=0,20-

CrnenmoBarensHO,

xi‘2‘6‘12‘15

Wi ‘ 0,12 ‘ 0,40 ‘ 0,28 ‘ 0,20

Kontposns: 0,12+ 0,40 +0,28+ 0,20 =1.
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2. o pe3ynpraTam npumMepa | MOCTPOUTH NOJUTOHBI YACTOT U OTHOCUTENBHBIX YacTOT.

Pemenre. OT0OOpa3suB Ha IIIOCKOCTH TOYKH ¢ KoopauHaTamu (X;,N;) U COEqUHHUB UX OTPE3KaMHu,
MOJIYYUM TOJIUTOH YaCTOT:

N;

10 2

2 6 12 15 Xi

AHAJIOTUYHO MOCTPOUM IOJIUTOH 10 TOUKaM (X;,W,) :

Wi

0,40 »

0,28

0,20

0,12

3.ITocTpoiiTe TUCTOrpAaMMY TIO CIIEAYIOLIEMY CTaTUCTUIECKOMY pacipee/ieHUIO:

WuTepBan Cymma yacTot
Ne mnTepBana JUTMHOU BapHaHT

h=5 n;

1 5-10 4

2 10-15 6

3 15-20 16

4 20-25 36
25-30 24

6 30-35 10
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7 35-40 4

Pemenwue. [Ipexne Bcero, onpenenum 00beM BEIOOPKH:

n=4+6+16+36+24+ 10+ 4 =100,

Ilo u3BeCcTHEIM CyMMaM 4YaCTOT BapUaHT paCCUUTACM IINIOTHOCTH YaCTOThI I10 HMHTEPBAJIaM:

No [1510THOCTH YacTOTHI No [1510THOCTB YacTOTHI
WHTEpBaja % WHTEpBaja %
1 0,2 ) 4,8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um 1osry4yeHHbIH pe3ysbTar:

= |3

P N W A~ 0o N
T

4, HaiiguTe cTaTUCTUUYECKUE OLICHKH FCHCpaHBHOI\/'I COBOKYITHOCTH, 3aJlaHHOH CICAYIOIUM
BapHUallMOHHBIM PAAOM:

BapHaHTa X; ‘ 2 ‘ 4

gactora N; ‘ 8 ‘ 9 ‘ 10 ‘ 3
Pemenue. OnpenenyiMm 06beM COBOKYITHOCTH:
N.=8+9+10+3=30.

Haiinem renepanbHyto CpeIHIO:
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X, :8~2+9~4;(:)I.0~5+3~6:4_

JUist BEIYUCIICHHS TeHEPATBHOM JUCIIEPCUHI HCTIONB3YeM GOPMYILY p - x2 _(x, |- ONpeneniM cpeHIoo

KBaJpaToB:

vz 8:2°+9-4°+10-5* +3-6°

X2 =178"
30

Taxum o0Opasom, p, =178 4% =18-
I'eHepanbHOe CTaHJIAPTHOE OTKIOHEHHE: &, = /D, =18 =134-
OGBI‘-IHO HOHy‘ICHHBIX peSy.HBTaTOB JOCTATOYHO IJIA HpaKTI/I'-IGCKI/IX 3a1a4. OI[HaKO MO>KHO HOHy‘-II/ITB

AOIIOJIHUTEIIBHBIC XapaKTCPUCTUKHU IJIA 0oJiee TOHKOMH OLCHKHU reHepanLHoﬁ COBOKYITHOCTH. HpI/IBCI[eM
Hux:

Moga Mo : HauOoJIbIIasg 4acToTa

Mo =10-

Mennana Me: BapuainoHHBIH psijl AETUTCS TIOTIOIaM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Ximax = 0, Xmin =21
IIO3TOMY
R=6-2=4.

5. 13 reHepanbHOM COBOKYMTHOCTH M3BJIeU€Ha BHIOOPKA

HaiinuTe craTucTuuecknue XapakTepuCTUKU BRIOOPKH.
Pemenune. Onpenenum 00beM BIOOPKU:

n=92+94+103+105+106 =500 .
Bribopounas cpennsis:

%o . 921+94-2+103-3+105-4+106-5 _, o)
B 500
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OnpenenuM CpeTHIOI KBaIPaTOB:

vz 92:1°+94.2? +103-3% +105-4° +106-5°

X 2 =11,45.
500

Bri6opounas nucnepcus:
2 Y V 2
D, = X2 —(X, ) =11,45-1822 =814.

BBI6OpOLIHOG CTaHJAPTHOC OTKJIIOHCHUC!:

oy =+/814 = 2,85,

®opma npeacraBjeHus pe3ybTaTa: BbIIOJHEHHAs padoTa.

Kpurepun oneHku:

OueHka "OoTJHYHO'" BBICTABIISICTCS, €CIIM pa0dOTa BBITOJIHEHA B IMOJTHOM 00BEME C COOJIOICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCICTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPHUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 6.1. OcHOBBI TEOPHH MHOKECTB
IIpakTnyeckoe 3ansaTue Ne 54
Cnoco0bl 3a1aHusi MHOKecTB. Onepaniiu HajJl MHOKeCTBAMM

Henapr pabGorsbi: CucremMaTH3WpoBaTh 3HAHUS yyamuxcs 1o Teme. DopMUpOBATH HAaBBIKU
BBITIOJIHEHUS ONEpalid HaJl MHOKECTBAMU.

IIpakTnueckas padora popmupyer:

[IPy2 ymeHue omnepupoBaTh TMOHATUSMH: MHOXECTBO, IOJAMHOXECTBO, OIEpaluud Haj
MHOXCECTBaMHU, YMCHHUEC HCIIOJb30BAaTh TeOpeTHKO-MHO)I(eCTBeHHBIﬁ arrmapar i1 OIIHhCaHus pCaJIbHBIX
MIPOLIECCOB U SBIICHUH U MPU PEUICHUH 33/1a4, B TOM YUCIIE U3 IPYTHX yU4EOHBIX MPEAMETOB.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Bei6upats crioco0bl pemieHus 3a1ad npoeCCHOHATBHOM NESTEIbHOCTH MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTCKCTaM

3aganue:

1.JlaHBI MHOKECTBA
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A={m,n,k},
B={m,n, ki, p},
C={mnk,l}.

Brimonuuts cnepyromniue aercreus ANBUC.

2.JlaHbl MHOKECTBA!

A=1b.c,d, e}.
B={d.e,l},
C=14b,d,e,l},
D ={c. I},
E=1b, c}.

BeinonuuTe cneayromue 1edcTBUIC/A U B

4B, C

3. HYCTB Ha PUCYHKEC I/I306pa)KeHBI MHOXXCECTBA

Kakomy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 001acTh?

A={a;b}, B={1;3;5}

4.Haiitu psiMoe NMpou3BeZIeHNE MHOXKECTB

IMopsiiok BbINOJIHEHHS PA0OTHI

1. [TonyuuTs y mpenoaBaTes 3a1aHus A1 CAMOCTOSTENIbHOM paOoTHI.
2. Pemmth 3a7aHust B TETpaau

Xoa padoThI:

1.JlaHnbl MHOKECTBA:

A={m.n.k, p},
B=1{k.p. [},
C={m.nk,p,l},
D =k, p},
E={m, n}.

BrimonnauTts cnegyronme nercreus ANBUC.

2. JTanbr muoskectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.
Haiitu mHOX)ecTBO B\A .
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Pa3HocTpi0 MHOXECTB B M 4 HazbBaeTCsl MHOXECTBO C, KOTOPOE COCTOUT U3 BCEX 3JIEMEHTOB
MHOYECTBA B, He MPHHAICKAIIMX MHOKECTBY A . DJIeMEHTBI & U D mpuHaIexar MHOKECTBY B, HO He
IIPUHAJIJIEKAT MHOXKECTBY A.

Torna B\A ={g, k}.

3.ITycTh Ha pUCyHKE HU300paKeHBI MHOXKECTBA

/\

4

KaKOMy MHOXXECTBY COOTBETCTBYET 3allITPUXOBAHHAA obnacTh?

A.B_ (C.

u

Ka;ma;l TOYKa 3aIHTpHXOBaHHOﬁ obnactu MNPUHAAJICKUT MHOXKCCTBY C , HO HC IPHUHAIJICIKHUT
MHOXCCTBY -‘4- , 3HA4YUT, IO OHNPCACICHHUIO PA3HOCTHU ABYX MHOXKCCTB 3alITPUXOBAHHAsA 00J1acTh €CTh

MHOXECTBO, paBHOE C\4 .
1. Jlano wmuoxectBo A = {3, 12, 18, 10}. N3 ™MHOXecTBa yNOPSAOUYEHHBIX TMap JIEKapTOBA

ﬂ .

IMPONU3BCACHUA Ax A , BI)I6paHO IHOAMHOKECTBO

Hapa (I’ }) = P, cCiin quciia X 1y npu ACJIICHUHN Ha 5 JaroT PaBHBIC OCTaTKH.

P,

Uemy paBHO KOIMYECTBO Iap, IPUHAIEKAIIUX OTHOLLIEHUIO

Haitigem octaTki oT A€JIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok paBeH 2.

18=3-5+3 ocrarok pasen 3.

10=2-5+0ocrarok pasen 0.

OJIMHAKOBBIE OCTATKH MPH JIEIEHUH Ha 5 1aroT umcna 3 u 18.

3Ha4WT, 33JaHHOMY OTHOIIICHUIO TpuHaiexkar napsi (3; 18) u (18; 3).

Ho mapst (3; 3) u (18; 18) Ttaxke mpuHaIe)KaT OTHOUICHHUIO P , Tak kak yucna 3 u 3; 18 u 18 npu
JENeHUH Ha 5 JalT OJWHAKOBBIE OcCTaTkd. KonwdecTBOo Bcex map, NpPUHAMISKAINIHMX JaHHOMY
OTHOILLEHHUIO, PAaBHO 4.

(I)opMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouneHku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIIOICHUEM

HEe0oOXOIMMOM TOCIe0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.
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Ounenka ''xopomo" BBICTABISETCS, €CIIM BHINIONHEHBI TPeOOBaHUS K OICHKE "OTIWYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MPOBEICHUS pa0OTHI OBUIH JOMYIIEHBI OIIHMOKH.

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