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1 BBEJAEHUE

BaxHyro yacTh Te€OpeTH4ecKOi M MpoheCCHOHATBHONW MPAKTHUECKOW MOATOTOBKU OOYYaroIUXcs
COCTABIISIFOT MPAKTUYECKUE 3aHITHA.

CoctaB M cozepkaHHe MNPAKTUUECKUX 3aHATHH HalpaBieHbl Ha peanusauuio dexepanbHOro
rOCYJapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAAPTA CPEIHEro 0OILIero 00pa30BaHUs C YUETOM IOJy4aeMOi
CIELUAIBHOCTH.

Benymieid  qumakTU4ecKOM — IENbI0  MPAKTUYECKMX — 3aHATHA  sBisieTcs  (opMmupoBaHue
po(eCCUOHATIBHBIX NPAKTUYECKUX YMEHHUH (YMEHMH BBIOJHATH OINpeElesIeHHbIE JeHCTBUS, Olepaluy,
HEOO0XO/AMMBIE B TIOCIEAYIOUEM B MPO(ECCHOHATBHONW NEATENBbHOCTH) MM Y4eOHBIX MPAKTUYECKUX
yYMEHUH, HeOOXOAUMBIX B MOCIIEAYIOIIEH yUeOHOM NesITeTbHOCTH.

B coorBerctBuM ¢ paboueii mporpammoii ydeOHoit aumcummuabl OVYIL.0O3 MaremaTtuka
IIPEYCMOTPEHO NPOBEJCHUE NPAKTUYECKUX 3aHITUH.

BrimonHeHne NpakTHYeCKHMX padoT oOecreYnBaeT JOCTHKEHHE OOYJarOIIUMUCS —CIIETYIOLIIX
pe3yJ1bTaToB:

[1P61. BuameHwe MeTONAaMH JIOKa3aTENbCTB, QJITOPUTMaMHU pPEIICHHS 3a/1a4; yMEHHE
(GbopMynMpOBaTh OIpEIENeHHs,, aKCUOMBbl M TEOpPEMbl, MPUMEHATh MX, HPOBOJIUTH JOKa3aTelIbHbIE
paccyXIeHHs B X0/ PEUICHHUs 3a/1ay;

[TP62. ymeHue onepupoBaTh MOHATUSAMU: CTENEHb YHCIA, JOrapupM YUCIa; YMEHHUE BBIIOIHSITh
BBIUUCIICHUE 3HAUYCHUI U TPpeoOpa30BaHMs BRIPAKEHUI CO CTETIEHSIMH U Jorapudmamu, mpeoOpa3oBaHuUs
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omnepupoBaTh MOHATHUSMH: DPALMOHAIBHBIC, WPPAIMOHAIBHBIC, MOKa3aTeIbHbIE,
CTEIeHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

[1P64. ymenue omepupoBaTh MOHATUSAMH: (YHKIHS, HENpepbIBHAs (QYHKIUS, HPOU3BOIHAS,
nepBooOpasHasi, ONpeesIeHHbIH MHTErpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCTIOJB3Ysl CIPABOYHBIE MAaTEPHUANbl; HCCIEI0BATh B MPOCTEHINNX Cirydasx (pyHKIHMHM HAa MOHOTOHHOCTb,
HaXO/JWUTh HAWOONBIIMNE W HAUMEHBIINE 3HAYeHHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCIOJIb30BAaHUEM allapara MaTeMaTHUYeCKOro aHajan3a; NPUMEHSTh NMPOU3BOAHYIO IPU PEIeHUM 3a/1ad
Ha JIBIKCHHE; PelIaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 33/1a4i HAa HAWOOJBIINE W HAUMEHbBIINE 3HAYCHHUS,
Ha HaXxOXJIeHUE MyTH, CKOPOCTHU U YCKOPEHHUS;

[1P65. ymeHme omepupoBaTh MOHATHUSMHU: palMOHANbHAs (DYHKIHS, MOKa3aTelbHass (QyHKIHS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QPyHKIMH, 0OpaTHbIe (QYHKIUH;
YMEHHE CTPOUTH IpadMKd M3yYCHHBIX (YHKIWH, WCIOIB30BATh TPAPHUKH MPHU U3YYCHHH TPOIECCOB U
3aBUCUMOCTEH, MpU pelleHUuM 3aJad M3 JIpYrux y4eOHbIX HpPEAMETOB W 33/ad U3 pealbHON KU3HU,
BBIpaXaTh (OPMYIIaAMHU 3aBUCHIMOCTH MEX/y BETHUYNHAMU;

[TP66. ymeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
YacTH, Ha JIBIKEHHE, pa0dOTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JACTH YIpPaBIICHHUS
JMYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U X CUCTEMBbI
TI0 YCJIOBHIO 33]1auM, HCCIIEIOBATH TIOTYYeHHOE PEIICHNE W OICHUBATH MPaBIONOJO0HOCTh PE3YIbTATOB;

[TP67. ymenue omepupoBaTh MOHATHUAMU: CpelHee apudMeTHuecKkoe, MeAuaHa, HauOojblee U
HaMMEHBIIIEe 3HAYCHHS, pa3Max, AWCIEPCHs, CTaHJApTHOE OTKIIOHEHHWE YHCIOBOTO HabOpa, yMeHHe
U3BJIIEKATh, MHTEPIIPETUPOBATh MH(POPMAIIUIO, IPEACTABICHHYIO B Ta0IUIaX, Ha AUarpaMMax, rpaukax,
OTPaKAIONIYI0 CBOWMCTBA pEAbHBIX MPOIIECCOB W SBICHHIA, MPEACTaBISATh HH()OPMAIMIO C ITOMOIIBIO
TaOJUI] ¥ IMarpaMM; UCCIIe0BAaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIe C IPUMEHEHHEM rpaudecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

[TP68. ymeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA OIBIT M CIy4aifHOE COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C HWCIOIB30BAHUEM TpapUUECKHX METOOB;
IPUMEHATH (POPMYJIBI CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThl U (OPMYJIBI IIPH
pelieHnH 3a/a4; OIECHMBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMHU
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BEIMYMHAMHU; YMEHHE NPUBOJIUTH MpPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B NPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

ITPGY9. ymenue onepupoBaTh NOHATUSAMU: TOUKA, IIpsiMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBII
YTOJI, CKpEeLIMBAKOLIMECS NPSAMBIE, TapaJIJICIBHOCTh U NEPIIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, yToJ
MEXy IPSIMBIMH, YIOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
JI0 IJIOCKOCTH, PACCTOSHUE MEXIY NPSAMBIMH, PACCTOSHUE MEXKY IUIOCKOCTSMM; YMEHHUE HCIIOIb30BaTh
IOpU pelIeHUH 3a/Ja4 HM3y4YeHHbIe (DAKTbI M TEOpEeMBbl IUIAHUMETPUHU; yYMEHHE OLEHHBATH pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUpa;

[1P610. ymeHue omnepupoBaTh MOHSATHSAMH: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHHKA, KO,
napajiesienunes, npusMa, nupaMuza, GUrypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpAILCHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LNUIMHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMIMHAPA, IUIOIMaAb chepbl, 00beM KyOa, IpIMOYTrOJIbHOIO
napaiesienumnes1a, MMpaMuIbl, PU3MBI, IIIMHAPA, KOHYCa, Iapa; yMEHHE H300paXaTb MHOTOTPAHHUKHU
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbBIE
MHOT'OTpaHHUKU;

[1P611. ymeHnue omepupoBaTh MOHSATHSAMH: JBI)KEHHE B HPOCTPAHCTBE, MOAOOHBIE (UTYpPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHUE IUIOIIAJeH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp MpH
pellIeHnH 3a/1a4;

ITP612. ymeHue BBIYMCIATH T'€OMETPUYECKHE BEIUYMHBI (IJIMHA, YTOJ, IUIOIAAb, OOBEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJIB3Ys N3YUYEeHHBIE ()OPMYIIBI U METOIBI;

ITP613. ymeHnue omnepupoBaTh MOHATUAMHU: NPSMOYTOJIbHAS CUCTEMa KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOOPAMHATHl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJIy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOM3BEIEHUE BEKTOpA HA YHUCIIO; HAXOIUTh C MOMOIIbIO U3YyYEHHBIX (OPMYN KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSHUE MEKIY JBYMsI TOUKAMU;

[1P614. ymenue BbIOMpaTh NOAXOMAIIMNA U3YyYEHHBIH METOJ| JUIsl pEeLeHHs 3aJjauu, paclio3HaBaTh
MaTemMaThuyeckue (akThl U MaTeMaTHYECKHE MOJIENM B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHMSX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTH NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM PpPOCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

ITPyl. ymeHue onepupoBaTh MOHATUSAMU: ONPEIEIEHUE, aKCUOMA, TEOPEMA, CIIEJCTBUE, CBOMCTBO,
MIPU3HAK, JI0Ka3aTelIbCTBO, PABHOCHJIbHbIE (HOPMYIMPOBKU; yMeHHE (OpMyIUpoBaTh oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKIUHU; IPOBOANUTh JAOKAa3aTeJbHbIE PacCyX/IECHUS MPU PEIIeHUHU 3ajad, OLIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKICHUI;

[IPy2. ymeHue omnepupoBaTh MOHATHSIMH: MHOXECTBO, IIOJMHOKECTBO, OIEpaluy Haj
MHOKECTBAMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Uil ONHCAaHUS pEeaJbHbBIX
IIPOLIECCOB U BJIEHUH U MPU PELICHUHU 3a]1a4, B TOM YUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

[TPy3. ymeHue omepupoBaTh MOHATUSAMHU: Tpad, CBA3HBIM rpad, aepeBo, mukia, rpad Ha
IJIOCKOCTH; YMEHHUE 3aJ]aBaTh M OMUCHIBATH Ipadbl pa3IMyHBIMU CIIOCOOAMHU; HUCIIOJIB30BATh Ipadbl Mpu
pEILIEeHNN 33/1a4;

[1Py4. ymeHnue cBOOOHO ONEpUPOBATh MOHATUSMU: COUETAaHUE, IEPECTAHOBKA, YUCIIO COYETaHHH,
YHCII0 NePEeCcTaHOBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYXKIAECHUS IS
pelieHus 3aaay;

ITPy5. ymeHue onepupoBaTh NOHATHAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCIIO, OCTATOK 110 MOJYJIIO,
paloHaIbHOE YHCIIO, HpPpaIlOHAIbHOE YHCIIO, MHOXECTBAa HATYPaJbHBIX, LEJbIX, pPalMOHAIBHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIOIb30BaTh MPU3HAKU JICIIMMOCTH, HAMMEHBIINN OOLIUIA 1eIUTeNb 1
HauMeHbllee oluiee KpaTHoe, anropuTM EBKinia mpu perieHud 3ajad; 3HaKOMCTBO C PAa3IUYHBIMU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS],



[1Py6. ymeHue CBOOOJHO OINEpPHUPOBATH MOHATHSIMHU: CTENEHb C LEIBIM II0Ka3aTelieM, KOPEHb
HaTypaJbHOM CTENEHM, CTENEHb C pallMOHAJIBHBIM II0Ka3aTesieM, CTENEeHb C JAEHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[1Py7. ymeHue onepupoBaThb HOHATUSAMH: TOXJIECTBO, TOXAECTBEHHOE HpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa yPaBHEHUN M HEPABEHCTB, PABHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB
U CHCTEM, palMOHalbHbIE, WPPALUOHANbHbIE, IIOKAa3aTelbHbIE, CTENEHHbIE, JorapuMuUecKue,
TPUTOHOMETPHUYECKUE ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI; YMEHHE PElIaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; pEIlIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
NPUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIS PEIICHUS MATeMaTHUYECKUX 3aJad U 3a1ad U3
pa3nuYHbIX 001acTel HAYKU U peallbHOM KHU3HH;

[1Py8. ymeHue CBOOOJHO OIEPUPOBATH MOHATUAMHU: Tpaduk (yHKIMH, oOparHas (QyHKIMS,
KOMIO3ULMS (DYHKIMH, JuHEeHHas (QyHKUUS, KBagpaTUuHas (DYyHKIUsS, CTeleHHas (QYyHKIMS C LEJbIM
nokaszaTrejieM, TpPUTOHOMETpuYeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (DYHKIIHH,
noKaszaTejabHass W Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIHUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMNA [UIST U3ydCHHS
IIPOLIECCOB M 3aBUCUMOCTEH MpH PELICHNH 3aJau U3 IPYTUX y4eOHBIX MPEAMETOB U U3 PeaIbHOM JKU3HU;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMU, OTPAHUYEHHOCTb (PYHKIUM, MOHOTOHHOCTb (DYHKLIMH,
SKCTpeMyM (yHKIMH, HauOosbllee W HAaWMEHbIIEe 3HAUYCHUS (YHKIMHM Ha TPOMEXKYTKE; YMEHHE
IIPOBOJIUTH UCCIIEJOBaHUE (DYHKLIMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuku GyHKIMHA 1 pereHust
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxxaTh Ha KOOPJUHATHOW IIIOCKOCTH MHOXKECTBA
peleHi ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

[1Py9. ymenme CBOOOIHO ONEPHPOBATH IMOHATHAMHU: IOCIEIOBATEIBHOCTD, apH(PMETHUIECKas
nporpeccusi, reoMeTpuyeckas mporpeccusi, OEcKOHEYHO YyObIBarollas reoOMETpUYecKas MpOrpeccHs;
YMEHHE 33/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

[TPy10. ymeHue omnepupoBaTh MNOHATUAMHU: HENPEPHIBHOCTh (YHKIMH, ACUMIITOTHI Tpaduxa
byHKIMK, TIepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECKHA W (QUIUYECKUH CMBICT
IIPOU3BO/IHOM, TMepBOOOpa3Has, ONpENeNeHHBbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI TIpaduka
(GYHKINW; yMEHUE BBIYUCISATH POU3BOIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIO3UIIUHU (PYHKIINH,
HaXOJUTh ypaBHEHUE KacaTelbHOH K rpaduky (QyHKIMH;, YMEHHME HCIOJIb30BATh MPOU3BOJIHYIO JUIS
uccreoBaHust (YHKIMK, Ui HAXOXKACHUS HAWIYUIIErO0 pEHIeHWS B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3NUECKUX 3a/1auax, Ul ONpe/ielIeHUs] CKOPOCTH U YCKOPEHUs; HaXOIUTh
WIOMAA W OO0BEMbl (UTyp C TOMOINBIO WMHTErpayia; MPUBOAWTH IPUMEPHl MaTEeMaTHYECKOTO
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU ((epeHIInanbHbIX YPaBHEHUH;

IIPyll. ymeHue omnepupoBaTh MOHATHAMHU: KOMILIEKCHOE YHCIIO, COIPSDIKEHHBIE KOMILJIEKCHBIE
qucia, MOJYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa, popMa 3alicu KOMITJIEKCHBIX YHcen (TeoMeTpryecKasi,
TPUTOHOMETpHUECKass W anreOpaWyeckas); yMeTh TPOM3BOJUTH apudMeTHUecKue JeHCTBHA C
KOMIIJIEKCHBIMU YHCJIaMU; IPUBOUTH IPUMEPHI UCIIOIB30BaHNS KOMIUICKCHBIX YHCEI;

[1Pyl12. ymeHue cBOOOJHO ONEpUPOBATHh MOHATHIMH: CpeAHee apupMeTHyecKoe, MeuaHa,
HauOoJplllee M HaMMEHbIee 3HAUYEHUs, pa3Max, JAMUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE JUI OMHMCAHUS
YHCIIOBBIX JIaHHBIX, YMEHHE HCCIIEJOBaTh CTAaTHCTHYECKHE [aHHBIE, B TOM YHCJIE C NPHUMEHEHHUEM
rpadMUecKux METOJOB U JIEKTPOHHBIX CPEJCTB; rpa)uuecku MCCIe0BaTh COBMECTHBIE HAOIIOACHUS C
MOMOIIBIO AUArpaMM pacCEeUBaHUs U JIMHEHHON PErPECCH;

[TPy13. ymeHHMe HaXOIUTh BEPOSTHOCTH COOBITHH C HCHOJB30BaHHWEM IpaUUeCKUX METOJIOB;
MPUMEHSATH U PelIeHus 3a1a4d (pOpMyIIbl CIOKEHUS M YMHOXKEHHUSI BEpOSATHOCTEH, (hopMyny TOTHOMH
BeposATHOCTH, (opmyny bepHymnu, xoMOuHAaTOpHBIE (akThl U (OPMYJbI; OLIEHHUBATh BEPOSATHOCTH
peanbHBIX COOBITHH; yMEHHE ONepUpOBaTh TIOHATHAMHU: CIIydailHas BENHMYWHA, paclpeieieHne
BEPOSITHOCTEH, MaTeMaTHUECKOE OXXUJaHHWe, AUCIEPCUs M CTAaHAApTHOE OTKIOHEHHWE CiIydaitHOMH
BEIMYMHBI, (DYHKIMH pacrpeneseHis] U TUIOTHOCTH PaBHOMEPHOTO, IMOKAa3aTebHOTO M HOPMAIBHOTO
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pacnpeesieHnii; YMEHHUE HCII0JIb30BaTh CBOMCTBA WM3YyUEHHBIX PACHpPENCNICHUN [JIs pelleHus 3anad;
3HaKOMCTBO C MOHATHAMHU: 3aKOH OOJIBLIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIECIOBaHUN; yMEHHUE
MPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUAX;

[TPy14. ymeHnue cBoOOAHO ONEpUPOBATh MOHATUAMH: TOYKA, IpAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyY, IIIOCKUI yroJj, ABYTPAHHBIN YIOJl, TPEXIPAHHBIN YTOJ, NEPECEKAIOIINECS, TAPAIIICIbHbBIC U
CKPEILMBAIOIINECS TPSAMBIEC, MAPAJLIEIbHOCT, M IEPHEHIUKYIIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXAY MpSIMBIMU, YTOJ MEXKIy MPAMOH U IIJIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCIOJIb30BaTh IPU PELICHUH 33/7ay M3y4YeHHble (DAKTbl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLICHUBATh
pasMepsl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOTI'OI'paHHMKA, IIPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U MOBEPXHOCTb BpallECHU,
WINHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHHUS KOHYCa U IIMIMHIIPA, TapaJljiebHbIe OCH
WA OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacarowasics chepsl, IUINHIPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YMCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENTFHO (POPMYIIMPOBATH ONPEIEICHUS U3YUaeMbIX (DUTYpP, BBIIBUTATH TUIIOTE3BI O CBOMCTBAX U
IIPU3HAKAX TEOMETpUYECKUuX (GUryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HUX; YyMEHHE MPOBOAUTH
Kkinaccuukanuioo (Uryp 1O pa3IUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Pyl5. ymenue CBOOOJHO ONEPHUPOBATH MMOHATUSAMH: IUIOMAAb (Urypbl, 00beM (GUTypHI,
BEJIMYMHA YIJIA, PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXY IIPSIMBIMU, PACCTOSIHUE MEXIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAh MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCAa, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, MTUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[1Pyl6. ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMM: JIBUXKEHUE, MapajuleibHbI IepeHoc,
CHMMETpHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, peoOpa3oBaHue MOA00Hs, TOJO00HBIE (BUTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJO00HBIE (PUTYPBI, B TOM YHCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh N€OMETPUYECKHE OTHOIICHMS, HaXOJAUTh T'€OMETPUYECKHE BEIMYMHBI (AJIMHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNH 33/1a4 U3 JPYTUX YU4eOHBIX IPEAMETOB U U3 PealbHOM KU3HM;

[TPyl7. ymenue cBOOOAHO OINEPUPOBATH MOHATHSAMH: MPSIMOYTOJIbHAsI CUCTEMa KOOpJUHAT,
BEKTOP, KOOPJAMHATBI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA YHCIIO,
pas3iokeHue BeKTopa Mo 0a3ucy, CKaJlIpHOE NPOU3BEIECHHE, BEKTOPHOE IPOU3BEAEHUE, YrOJd MEXAY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIM METOM JUIsl PELICHHUsS] T€OMETPUUECKUX
3aa4 M 3a1a4 JAPYrux y4deOHbIX IPEIMETOB; ONEpPUPOBATH MOHATHSAMHM: MaTpuua 2 x 2 u 3 X 3,
OIIPEAEIUTENb MAaTPUILIbI, TEOMETPUUECKUM CMBICIT ONPEACIUTENS;

[1Py18. ymeHue MoAenUpOBaTh peajbHblE CHUTyallMd Ha S3bIKE MaTeMAaTHUKH; COCTaBJIATH
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCIOBMIO 3a/layH, UCCIIENOBATh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAHWEM ammapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIBIO T€OMETPUYECKUX IOHATUI U BEIUYMH, PEIIATh CBS3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSTHOCTHYIO MOJEIb U HUHTEPIPETHPOBATH MOJIYUYEHHBIH
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEMaTHYECKOrOo aHajlnu3a, B TOM YHUCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapaKkTepa;

[TPy19. ymenue BbIOMpaTh MOAXOMALIMNA METOJN JUISl PELICHUs 3a/auyM; MOHUMaHHE 3HAYUMOCTH
MaTEeMaTHKU B W3YYEHHM MPHUPOJHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PAcliO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, yYMEHHUE MPUBOAMTH IPHUMEPBl MAaTEMaTUYECKHX
OTKPBITHHA POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH;

MP1 camocrosiTenbHO (HOPMYIHPOBATh U aAKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

MP2 ycTaHaBiIMBaTh CyIIECTBEHHbIN MPU3HAK WIM OCHOBAHUS JIsi CPABHEHUS, KIacCU(UKALIIH U
0000IIeHHS;



MP3 onpenensaTh Lenu AeATEIbHOCTH, 3a4aBaTh IapaMeTPbl U KPUTEPUN UX JTOCTUKEHUS;

MP4 BBIABIATE 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

MP7 BnaneTh HaBbIKAMU Y4YEOHO-UCCIIEOBATEIBCKONM M IPOEKTHOH NEATEIbHOCTH, HaBbIKAMU
paspenieHus npooiuem;

MPS8 criocoOHOCTh ¥ TOTOBHOCTH K CAaMOCTOSITEIbHOMY HIOUCKY METOAOB PEIICHUS PAKTUIECKUX
3aJ1a4, IPUMEHEHHIO Pa3IUYHbIX METOIOB MIO3HAHNUS;

MP9 oBnazneHue BUAAMU AESTEIBLHOCTU IO MOJIYYEHHIO HOBOTO 3HAaHMS, €r0 MHTEPIpETaluH,
IpeoOpa3oBaHUI0 U IMPUMEHEHHWIO B PA3JIUYHBIX Y4YEOHBIX CUTyallMsX, B TOM 4YMCJIE MPU CO3JaHUU
Y4eOHBIX U COIMATIbHBIX ITPOEKTOB;

MP10 ¢opMupoBanue HAy4YHOTO THUIIA MBIIIJICHUS, BJIAJACHUE HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMM MTOHATUSAMHU U METO/IaMU;

MP11 craButh ¥ GopMyIHpOBaTh COOCTBEHHBIC 3a7a4d B 0Opa30BATEIBHOW JEATECILHOCTH H
KU3HEHHBIX CUTYalUsX;

MPI12 BBISBIATH IPUYMHHO-CICACTBEHHBIE CBA3UM M AKTyaJlM3UpOBaTh 3alady, BbIIBHIaTh
TUIOTE3Y €€ pELICHMs, HaxOIUThb apryMEHThl JUIsl JI0Ka3aTeJbCTBA CBOMX YTBEPXKACHUMN, 3a]aBaTh
IIapaMeTpsl ¥ KPUTEPUU PELICHHUS,

MP13 aHanu3upoBaTh MONYYEHHBIE B XOJI€ PELLIEHUS 3a/1a4M Pe3yNIbTaThl, KPUTUUECKU OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSAX;

MP14 naBaTh OlICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

MP15 pa3pabarbIBaTh IUIaH peLIeHUs IPOOIEMbI C YYETOM aHAIM3a UMEIOIIMXCS MaTepUANIbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16 ocyuiecTBiIsATh LieNE€HANPABICHHBIM MOMCK IMEPEeHOCca CPEACTB U CHOCOOOB AEHCTBUS B
poecCHOHABHYIO CPey;

MP17 ymeTb mNepeHOCHTb 3HAHUSA B I[IO3HABATENBbHYI0 M  IPAKTHYECKyI0 00JacTu
KHU3HEESATEIbHOCTH;

MP18 ymeTh UHTErpUpOBaTh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

MP20 craBuTh pobIeMBI U 33JJa41, AOMYCKAIOUINE aJIbTepPHATUBHBIE PEILICHMUS;

MP21 Brnagerp HaBbIKAaMHM IMOJy4eHHMs HHGOpPMAIMM W3 HCTOYHMKOB pa3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBIATh IOMCK, aHalU3, CUCTEMAaTHU3allMI0 W HHTEpIpeTaluio HHPOpMaIuu
pa3NIUYHbIX BUAOB U (POPM NPEICTABICHUS;

MP22 co3naBath TEKCTHI B pa3InYHbIX (hopMarax ¢ yueToM HazHaueHHUs MH(OpMaLUU U LeIeBOM
ayJAMTOPUH, BEIOKpaAst ONTUMANIbHYIO (hOpMY Mpe/ICTaBIEHHUs U BU3YyaIU3aliH;

MP23 oneHuBaTh JAOCTOBEPHOCTb, JETUTUMHOCTh WH(OPMAILIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpPMaM;

MP26 ocymiecTBiATh KOMMYHHKAIIMH BO BCeX cepax KU3HU;

MP27 pacno3HaBaTh HeBepOaJbHBIE CPEACTBa OOIIEHUS, MOHMMATh 3HAYEHHE COIMAJIBHBIX
3HAKOB, PaclO3HABATh MPEANOCHUIKM KOHQIUKTHBIX CUTYallUH U CMSATYaTh KOH(IIUKTHI;

MP28 BnaseTs pa3aMuHbIMU CIIOCOOAMHU OOIIEHUS U B3aUMO/ICHCTBHS;

MP29 aprymMeHTHPOBAaHO BECTH IUAJIOT, YMETh CMSTr4aTh KOH(PIUKTHBIE CUTYALIUH;

MP30 pa3BepHYTO M JOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHHUEM SI3BIKOBBIX
CpPEICTB;

MP31 noHuMate ¥ UCHOIB30BATH NPEUMYIIECTBA KOMAaHIHON U WHAWBUIYAIbHON padoThI;

MP33 npuHHMAaTh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBaTH W KOOPAWHUPOBATH
JEUCTBUS TO €€ JOCTMKEHMIO: COCTaBIATh IUIaH JEHCTBHM, pacnpeleNarbh pojd C y4eTOM MHEHHH
Y4aCTHUKOB 00CYKIaTh pPe3ylIbTaThl COBMECTHOW paboThI;

MP34 oueHuBaTh Ka4ecTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHKA KOMaHJbl B OOIIMH pe3ynibTar
o pa3paboTaHHBIM KPUTEPHUSIM;



MP38 caMOCTOSTENBbHO OCYIIECTBIISATh IO3HABATEIBHYIO NESATEIBHOCTh, BBIBIATH MPOOIEMBI,
CTaBUTh U (opMyIHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHON JEATENBHOCTH U KU3HEHHBIX
CUTYalLUsIX;

MP39 caMoCTOSITEIBHO COCTaBIATh IUIaH PelIeHUsl MPOOJIeMbl C YYETOM HUMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOUYTECHUH;

MP40 naBaTh OIIEHKY HOBBIM CUTYaIlUsM;

MP41 pacmupsTh paMKu y4eOHOTO MTPeIMeTa Ha OCHOBE JTMYHBIX MPEIOYTECHUH;

MP42 nenath 0CO3HAHHBIN BBIOOP, APTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUCE;

MP43 onenuBath NpuoOpPETEHHBII OMBIT;

MP44 cnoco6ctBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYAULIUU B pa3HBIX 00JACTIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBECHbD;

MP45 naBaTh OLIEHKY HOBBIM CUTYyal[UsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH, OLICHHUBATh
COOTBETCTBUE PE3YyJIbTATOB LIEISAM;

MP46 BianeTh HaBBIKaMU MTO3HABATEIIBHON pe(ICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBUH H
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHI;

MP47 ucnonp30BaTh NprueMbl pedIeKCHH ISl OLEHKHU CUTYallud, BEIOOpa BEPHOTO PEILICHUS;

MP49 camoco3HaHusi, BKIIOYAOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHHS PA3BUTHUS COOCTBEHHOM SMOIMOHATBHON cdepbl, ObITh YBEPEHHBIM B ce0€;

MPS50 camoperynupoBaHusi, BKJIIOUAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBO€ IMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K HAMOLMOHAIBHBIM H3MEHEHUSM U TPOSBIATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

MP51 chopmupoBaHHOCTh BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTHKEHHUIO
LIEJIU U YCIIEXY, ONTUMHU3M, HTHUIIUATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOS U3 CBOUX BO3MOYKHOCTEM;

MP52 smnatum, BKIIIOYArOUIed CIOCOOHOCTh MOHHMMATh AMOLMOHAIBLHOE COCTOSHUE APYTHUX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHIHH KOMMYHHUKAIIH, CITOCOOHOCT K COUYBCTBHIO U COTIEPEKUBAHUIO;

MP53 conuanbHbIX HaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C IPYTHMMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peliaTb KOH(INKTHL,

MP54 npuaumMath ceds1, MOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

MPS5S5 npuHMMaTh MOTHBBI U ApPTYMEHTHI IPYTHUX JIIOJEH IIPU AHAJIN3€E PE3yJIbTaTOB ACATEIbHOCTH;

MP56 npusHaBaTh CBOE IPaBO U MPABO JPYTUX JIIOAEH Ha OIINOKY;

JIP1  chopmupoBaHHOCTH TpPaXJAHCKOW TMO3MIMH  OOyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHa POCCUICKOTr0 00IIECTBa;

JIP6 ymeHue B3aMMOJAEHMCTBOBAaTh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKLIMSMU M Ha3HAUEHUEM;

MaTPUOTHYECKOTO BOCIIUTAHUS:

JIP8 cpopMHUPOBAHHOCTh POCCUICKON TpaXKAaHCKOM MAEHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTy 3a CBOM Kpaid, cBot0 Poauny, cBOM
A3BIK U KyJbTYpY, IPOILJIOE U HACTOSALIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccnu;

JIP9 11eHHOCTHOE OTHONIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U MPUPOJIHOMY
HACJIEUIO, NMaMATHUKAM, TpaauuusaM HaponoB Poccum, poctmxkeHusMm Poccunm B Hayke, MCKYCCTBE,
CIOpTE, TEXHOJIOTUAX U TPYAE;

JIP11 oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPO/Ia;

JIP12 cpopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUUYECKOTO TTOBEICHUS;

JIP14 oco3HaHue TMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHUYHUBOTO OyyIIero;

JIP16 screTnyeckoe OTHOUIEHHE K MUpPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHUH;

JIP17 ciocoOHOCTH BOCIPUHUMATh pa3iIMyuHbIe BUAbI HCKYCCTBA, TPAJAULIUUA U TBOPUYECTBO CBOETO
U JPYT'UX HapOJO0B, OLIYLIaTh SMOLIMOHAIBLHOE BO3JEHCTBUE UCKYCCTBA,

KYJIbTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA;
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JIP23 roToBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYAOIIO0HE;

JIP25 wmuTepec K pa3Nu4HbIM cdepaM Npo(ecCHOHATBHON IesSTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oynyiiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

JIP26 TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEH
KU3HH;

JIP27 chopMUPOBAHHOCTH JKOJIOTUYECKOW KYJIbTYPHl, IMOHUMAaHHE BIUSHUS COIHAIBHO-
HSKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHON M COIMAILHOM Cpelibl, OCO3HAHUE TI00aIbHOrO
XapakTepa 3KOJIOIHYECKUX Ipo0ieM;

JIP30  ymeHwe = MpPOTHO3UPOBATH  HEOJNArONPUSATHBIE  SKOJIOTMYECKHE  IOCIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUM, IPEAOTBPALIATh UX;

JIP32  cdopMuUpOBaHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKH U OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JUAIOTe KYJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

JIP33 coBepIIeHCTBOBAaHUE SI3bIKOBOM M YUTATENbCKOW KYJIBTYpPbhI KaK CPEJICTBA B3aUMOAECUCTBUS
MEXy JIFOJIbMU U IO3HAHUS MUDA;

JIP34 oco3HaHME LIECHHOCTH HAy4YHOW JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NPOEKTHYIO U
HCCIIEA0BATENbCKYIO AESITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

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

I[IK 1.5 OGecneunBaTh KOHTPOIb, y4Y€T W perylIHpoBaHHe OecriepeOOitHONW TOCTaBKH 3JIEKTPUIECKON
SHEPTHUH MMOTPEOUTENSIM C IPUMEHEHNEM CPEJICTB aBTOMATH3AI[UHI

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01 Bribupats croco0bl pemeHus 3a1a4 npodecCHOHAIBHON JesITeIbHOCTH MTPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 02 Vcnionb3oBaTh COBPEMEHHBIE CPEICTBA MIONCKA, aHAJIM3a U MHTEpPHpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHU 3a/1a4 IPO(pEeCCHOHATBLHOM 1eATeIbHOCTH,

OK 03 IInanupoBaTh U peanu3oBbIBaTh COOCTBEHHOE NMPO(PECCHOHAIBHOE U IMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NpOQecCHOHaNbHOM cdepe, HCHONb30BATh 3HAHMUS 10
(1HaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalIMsIX;

OK 04 D¢ dexTrBHO B3aUMOJIeHCTBOBATh U pabOTaTh B KOJJIEKTHBE U KOMaH/E;

OK 05 OcymiecTBiasiTh YCTHYI0 U NUCHbMEHHYIO KOMMYHHKAIIMIO Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoii @enepaniuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06 IIposBasTh TpakJaHCKO-NIATPUOTUYECKYIO IO3UIIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE HA OCHOBE TPAJAUIMOHHBIX OOIEYETOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
TapMOHM3AIMM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHAApPThI
AHTUKOPPYILMOHHOI'O TIOBEJICHUS;

OK 07 CopneicTBOBaTh COXpPaHEHUIO OKpYXalollel cpeabl, pecypcocOepekeHHnio, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTra, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BBIYANHBIX CUTYAIUSIX;

OK 08 Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KyIbTYPHI AJIi COXPAHEHHS U YKPEIUJICHUs 310pOBbsI B
nporecce MPOoPECCHOHATBHONW ACATEIBPHOCTH M TOJACPKaHUsI HEOOXOAMMOTO YPOBHS (PU3MUECKOn
MIOATOTOBJIEHHOCTH;

OK 09 Ilonb3oBaThcs mpoheccCHOHANBbHON TOKYMEHTAalUe Ha roCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKaX.

Boimonnenue oOyyaromMmucs NOpakTHUeCcKux pabor mo yuyebHol aucuumiauHe OVYIL.03
Maremaruka HarpaBJIeHO Ha:
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- 000OwWenue, cucmemamuzayuro, yeryoneHue, 3aKpenienue, pazeumue u 0emanu3ayuro Noxy4YeHHbIX
meopemuyecKux 3HaHUull N0 KOHKPEeMmHbIM memMam y4eOHol OUCYUNTUHBL,

- popmuposanue ymeHull NPUMEHAMb NOJYYEeHHble 3HAHUSA HA NPAKMuKe, pedaiusayuio eOuHcmaed
UHMELIeKMY ANbHOU U NPAKMUYECKOU 0eamenlbHOCmU,

- pazeumue UHMENLNEKMYANbHbLIX YMEHUtl )y  OYOywux Cneyuarucmos: aHaIumuiecKux,
NPOEKMUPOBOUHBIX, KOHCMPYKMUBHBIX U OD.;

- 8bLIPAOOMKY NpU peueHuU NOCMABIEeHHbIX 3a0ad NPOPEeCCUOHANLHO 3HAYUMbBIX KAYeCms, MAaKux
KaK camocmosimebHOChb, OMEEemCcmMeeHHOCHb, MOYHOCb, MBOPYeCKas UHULUAMUBA.

[IpakTudeckue 3aHSATUS TPOBOAATCS B paMKax COOTBETCTBYIOIIEH TEMbI, TIOCJIE OCBOCHUS
JMIAKTUYECKUX SIMHUILL, KOTOpbIe 00eCTIeUNBAIOT HATMYUE 3HAHUM, HEOOXOAUMBIX JUIS €€ BBIOTHEHHSL.
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2METOAUYECKUE YKA3AHUSA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 1

«Apu(pmMeTnyecKue JeiicTBUS HAJ 1eiiCTBUTEIbHBIMH U KOMILUIEKCHBIMM YHCJIAMM.
IpudankeHHbIe BHIYMCICHU D)

Heabr padorbl: HayuuThCsi BBINOJHATH JEUCTBUSA C JCHUCTBUTEIBHBIMH U KOMILIEKCHBIMU
YHCIIAMU, BBIITOJHATH MPUOIMKCHHBIC BBIYHCICHUSI.

IpakTuyeckas padora ¢popmupyer:
[TP62. ymMeHHE OnepupoBaTh MOHSATUSMU: CTETICHb YWCIIA, Jorapu(mM Yucliia; YMEHHE BBITOJHATH

BBIUHCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUHN CO CTENEHIMHU U Jlorapupmamu, npeodpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BHIPAKEHUI;

[TPyS5. ymeHue onepupoBaTh MOHATUSIME: HATYpaJIbHOE YHCJIO, IIEJI0€ YHCIIO0, OCTATOK 10 MOJYJIIO,
palMoHAIbHOE YHCIIO, MPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATYpalbHBIX, IEJIbIX, PAlMOHAJIBHBIX,
JCUCTBUTEILHBIX YHUCEI; YMEHHE MCIIOJB30BaTh MPU3HAKU JICIIMMOCTH, HAMMEHBIIINN OOLIHIA ICITUTENb 1
HaMMEHbIIIee O0Ilee KpaTHOEe, alropuT™M EBKIMIA TpHU pPEIICHWH 3a]a4; 3HAKOMCTBO C pa3jIMYHBIMHU
IIO3UIIMOHHBIMHU CUCTEMaMU CUHMCIICHUSA,

[T1Pyl1. ymeHue omepupoBaTh MOHITUSIMM: KOMIUIEKCHOE YMCIIO, COIPSHKEHHBIE KOMILJIEKCHBIE
qucia, MOAYyJib U apryMCHT KOMIIJICKCHOT'O YHCJIa, (bopMa 3aIllUCU KOMIIJICKCHBIX YHUCECJII (FCOMCTpI/I‘ICCKaﬂ,
TPUTOHOMETpHUYECKass W anreOpanyeckas); yMeTh TPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMIUIEKCHBIMU YHCIIAMU; IPUBOIUTH MIPUMEPHI HCTIOIH30BAHMS KOMITJIEKCHBIX YHCET;

[1Py18. ymeHwe MoAenupoOBaTh peajbHbIE CHTyallMd Ha S3bIKE MAaTeMAaTHUKH;, COCTaBIIATH
BBIpQKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCIOBHUIO 3aJla4yM, MCCIEIOBAaTh MOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAaHHUEM armapaTa aireOpbl, HHTEPIPETUPOBATh MOTYYCHHBIH PE3yNbTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJEIHU C MOMOIIBI0 T€OMETPUUECKHX MOHSATHI U BEJIMUMH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYCCKUEC 3aaadu; COCTaBJIATb BCPOATHOCTHYIO MOJCIL W HUHTCPHPETHPOBATH HOJ'Iy‘-IGHHBIfI
pe3yNbTaT; pemarh NPHKIAIHBIC 33aJa4d CPEJICTBAMH MAaTEMaTHYeCKOro aHalii3a, B TOM YHCIIEC
COITMATEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

Boinosinenue padorsl cnocodcTByeT (OPMUPOBAHUIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoPecCHOHANBHON NeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAIN3a W HHTEpIpeTaluu HHPOpMAIUU U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH,
IIK 1.5 ObGecnieunBaTh KOHTPOJb, YU4€T U PEryIupoBaHHE OecriepeOOilHONW TMOCTaBKH AIEKTPUUYECKOM
OHEPTrUun HOTpe6I/ITeJ'I${M C MPUMCHCHHUEM CPCACTB aBTOMAaTU3alluu.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNsL, CIPABOYHBIE MAaTEpUabl, KOHCIIEKTHI JEKIUH.

3amanne
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1. Pemwure 3amauu:

a) bpurage snexTpukoB OblIa yCTaHOBJIEHA HOPMA — IMPOTITMBAaHKUE 3JIEKTPONPOBOAA MO 2,5 KM B
neHb. B mepBbIii eHp Opuraja mpoTsHyaa 2 KM IpoBOJa, a BO BTOpoil neHb — 3kM. Haiinurte
IIPOLIEHT BBIIIOJIHEHUSI HOPMBI B IIEPBBIA U BTOPOil I€HB.

6) B mexe paboratot 20 pabouunx, u3 HUX § MexaHWKOB. Kakoil mpomeHT ot Bcero yucia padbouux
11€Xa COCTABJIAIOT MEXAHUKHU?

B) Paboumii 1eHb CTAHOYHHMKA YMEHBIIWIICS C 8 4acoB 70 7 4yacoB. Ha CKOJIBKO MPOILIEHTOB HYKHO

MOBBICUTh TPOU3BOIUTEIBHOCTh TPY/a, YTOOBI MPH TEX K€ PACICHKaxX 3apaboTHas IuiaTa
Bo3pocia Ha 5%7?

2. Brruucnure:

5 7 23 9 423 44 41
) (G+5) (Cn-25) R
3 7
2 1 1, 12,8:0,64+3,05:0,05,
B)4§+ 1;3—55, I‘) 8;:1%—1 ,
6 6, 1) 2 _ AT P
0152—12%- (01 +2); e) (1,82 —23-13):2%
0,15-0,15-3% 1 2).11
15-015:3; 3)(12-0,7—1,22):1%
)K) _§+0,25 7 ( 5 ) 2

3. JlaHbI KOMITJICKCHBIC YHCIIA!

z, = 3+ 2i,
Z, =4 —1,
723 = 5+ 2j,
74 = 6 — 3i

Brinmonnure nencTBus:

a) Zq " Zy t Z3 " Zy; 0) Z1"Zg4 + 25" Z3
B) Z1 *Z3 — Zp " Zy4;
) Z1, ) Zy
) 2 Z2
ZZ’ Z[ 231
Z3, Z4
€) —; ) —,
Zy Z1

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

ITopsinok BbINOJIHEHHS PadOTHI:
BHUMaTenbHO O3HAKOMBTECH C YCIOBHEM 3aJaHMS.

[Tonb3ysick CBOMMH IIKOJIBHBIMU 3HAHUSAMU (B CITydae 3aTPyAHEHHUS BOCIOJIb3YHTECh CIIPABOYHBIMU
MaTepHuajiaMH), BBITOJHHUTE 331aHUE

Xox paboTsrI:
3ananue Nel
1) Zyr_z_ 3,
3% sk _7
2) —-|-—=—=—=;
77 7
1 1 1,1 2 2,
3 3i+4:=(C++(+5)=7+2=75



2 1 2 1 1 1
5 3i-12=@-D+(¢-2)=2+:=23
5 L. 7.i_ 74 _71_7

1204, 8 5 795700
6 25T TN T n Ty

2 1 2 1 6+5 11
) 3i+14i=0+10+(G+3) =17+ =173,
3amanue No2

[Mpumep. Haiitu (8+1i):(2-3i).
8+i
Pemenue. [lepenuiiem 3To OTHOIIEHUE B BUJIE IPOOU: P
VMHOXUB, €€ YUCIIUTEh U 3HaMeHaTeNb Ha 2 + 31 U BBIOJIHUB BCE PEOOPA30BAHHUSI, TIOTYUHM:
(8+i)(2+3i 134261 .
LCALDNP =1+2i
(2-3i)(2+310) 13

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

Kpurepum ouenku:

Ornenka "OTJHYHO'" CTaBUTCS, €CiM pa0doTa BBINOJIHCHA B IOJHOM O0BEME C COOJNIOJCHHUEM
HE00XO0IMMOM MMOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Onenka "xopomo'" cTaBUTCS, €CJIU BBIIOJIHEHbI TPeOOBaHUA K OL[EHKE "OTJIMYHO", HO JONYIIEHBI 2-
3 gegouera.

Orenka "yI10BJI€ETBOPHUTEIBHO'" CTaBUTCS, €CIM padoOTa BBIMOJHEHA HE TOJHOCTHIO, HO O0BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBL.

Orenka ""Hey10BJIE€TBOPUTENbHO' CTAaBUTCS, €CJIM pabdOTa BHINIOJHEHA HE TOJHOCTHIO WM O00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 1.1 PazBurue nNoOHATHA 0 YHCJIE

IIpakTnyeckoe 3ansaTne Ne 2

«Pemenue NpuKIATHBIX 32124 HA POUEHTHD)
Hean pabdotrbi: HayunThes pemarh TEKCTOBBIE 3aJa4K HA HAXO0XKIEHHUE MPOIIEHTOB OT YUCIA.

IIpakTnyeckas padora ¢popmupyer:

[TP66. ymeHue pematb TEKCTOBBIE 3aJaud Pa3HBIX TUIIOB (B TOM YHUCIIE Ha MPOLIEHTHI, JOJIU U
YacTH, Ha JIBWXKEHHE, pabOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JacTU YIpaBICHHS
JUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABJISAThH BBHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHIO 33J]auH, UCCIIEIOBATH MOTYYEHHOE PELIeHNE U OIICHUBATh MPaBI0N0A00HOCTb Pe3yIbTaToOB;

[1Py7. ymeHue omnepupoBaTh TMOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHWM U HEPABEHCTB, PABHOCUIIBHOCTb YPAaBHEHUH, HEPABEHCTB
U CHUCTEM, palMOHaJbHbIe, HWpPpPALMOHATbHBIE, IIOKa3aTelbHbIE, CTENEHHbIe, JIorapu(PpMUUECKUe,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPaBHEHMsI, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CHCTEMBI C ITAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI JUI PELICHUS MATEeMATHUYECKUX 3a1ad U 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

[TPyl8. ymeHHe MoOAEnupoBaTh peajbHbIE CHUTYallud Ha S3bIKE MaTEMAaTUKH; COCTaBIISITH
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 3a/1a4d, UCCIEN0BATh IIOCTPOCHHBIE
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MOJICJI C KCIOJB30BAaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ybTar; CTPOUTH
MaTEMaTHYECKHE MOJEIIN C IIOMOIUBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIC C HUMH
IIPAaKTUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IIOJYYCHHBIN
pe3yJsbTaT; pemarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIIE
COIMAIIEHO-?KOHOMHUYECKOTO U (PH3UUECKOTO XapaKTepa.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BrpiOuparh crmocoObl pemeHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IOMCKA, aHAIM3a W HMHTEpIIpETaluu HHpOpMamuu u
nH(OPMAIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
IIK 1.5 OOGecrieunBaTh KOHTPOJIb, YU4E€T W PETyJHpOBaHUE OecrepeOOMHON IMOCTAaBKH SJIEKTPUUYECKON
SHEPTUU MOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATH3AIIHUH.

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

3aganue

1. Hanor Ha noxoas! coctaBinsieT 13% ot 3apabotHoit miatel. [locne ynepskanusi Hajora Ha JOXObI
paboumii TOMy4WJI 3a BBHIIOTHEHHYIO padory 16530 pybneii. Ckonbko pyOsieli cocTaBiser
CTOMMOCTbH BBITIOJTHCHHOU PabOThI?

2. B uHTepHeT-marasmHe MOXXHO 3aKa3aTh JETaJH C JOCTaBKOH, IPU TOM CTOMMOCTBH JOCTaBKH
cocraBisieT 7% OT CTOMMOCTH 3akasa. llpenmpusarue nenmaer 3aka3 JAeraiel Ha CymMMy
60000py6nelt, mpu 3TOM Moyy4aeT ckuaky 15% Ha onrToBwli 3aka3. KakoBa OyJeT cTOMMOCTh
JOCTaBKH 3TOTO 3aKa3a?

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

4. 25% ydacTHHKOB KOHKypca IMpodmacrepcTBa npouuid B noayunai, u3 Hux 10% okazanuch B
¢unane. CKkoabKo ObIJIO Y4aCTHUKOB KOHKYpCa, €ClM (PMHAIMCTAMU OKA3aJIUCh § UeIoBeK?

ITopsinok BbINOJIHEHHUS PadOTHI:

BHuMaTeNnbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHU.

[Tonb3ysick TOMyYEHHBIMU 3HAHUSIMHU (B Cllyyae 3aTpyJHEHHUS BOCIOJIb3YHTECh CIPaBOYHBIMU
MaTepHuajiaMH), BHIIIOJHUTE 3aJaHue.

Xoa pa0doTsi:

OauH mpoLeHT — 3TO OAHAa coTas A0S uuciaa. MaTeMaTMYeCKUMM 3HaKaMu OJIMH IMPOLEHT
3anuceIBaeTcs Tak: 1%.

Omnpenenenne OAHOTO TPOIEHTa MOXXHO 3amucarh paBeHcTBoMm: | % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kax naittu 1% ot uucna? Pa3 1% 310 ogHa coTtas yacTe, Hamo yucio pazaenuts Ha 100. Jenenue
Ha 100 MoxHO 3aMeHuTh yMHOXeHHEM Ha 0,01. [TosTomy, 4ToOb!1 HaiiTh 1% OT JaHHOTO YMCIA, HYKHO
yMHOXKUTh ero Ha 0,01. A ecnu HykHO HaiiTu 5% OT 4Kcna, TO yMHOXaeM JaHHoe yucio Ha 0,05 u T.1.

3adaua: Mara3uH 3akynaer sHeprocoeperaromye jJamiisl mo ontoBoi neHe 110 pybneit 3a mryky
u npoxaaet ¢ HareHkoi 30%. Kakoe HanbomnpIee 9ucio TakKuX JIaMIT MOKHO KYITUTh B 9TOM MarasuHe Ha
1200 py6neit?

Pewenue

1) OmnpenensieM HalleHKY Mara3uHa:
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30% =0,3;

110 - 0,3 =33 py0. HalleHKA

2) OmnpenensieM pO3HUYHYIO ICHY JIAMIT:
110 + 33 = 143 py0. po3HU4HAs 1IeHA

3) OmnpepernsieM KOJIUYECTBO JIaMIT

1200 : 143 = 8 (ocrt. 56)

Omeem: 8

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun onenku:

Ouenka "oTJM4HO'" cTaBUTCA, €ciii paboTa BBIMOJIHEHA B IMOJHOM 00BEME C COOJIIOJACHHEM
HEOOXOAMMOH IOCIEA0BATEILHOCTH ICHCTBUM.

OrneHka "'xopomuio' CTaBUTCS, €CIU BBITIOJHEHBI TPpeOOBaHUS K OLIEHKE "OTIUYHO", HO TOMYIIEHbI
2-3 Henmouera.

Ornenka "ya10B/1eTBOPUTENbHO' CTaBUTCA, eclid paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABHIIbHBIC PE3YJILTATHI U BHIBOJIBI.

Orenka ""Hey/10BJIETBOPUTENBHO' CTaBUTCA, €ClIM paboTa BBIIOJIHEHA HE TIOJHOCTHIO UITH 00bEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBEIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 3

«PemieHne panMoOHAJIbLHBIX YPABHEHHI U CHCTEM YPaBHEHHII»

Hean padoTei: hopMHUpOBaHUE YMEHHI periaTh JUHEHHBIE, KBaJApaTHBIE, OMKBaJApaTHBIE, TPOOHO-
palnMoHaIbHBIC YPABHEHUS.

IIpakTnueckas padora popmupyer:

[TP62. ymeHue onepupoBaTh MOHATUSAMH: CTENEHb YHCIa, JOrapupM YUCla; YMEHHUE BBIIOIHSITD
BBIUHCJICHHE 3HAaYEHUI 1 peoOpa30BaHus BHIPAKEHUHN CO CTENEHSIMU U JlorapudMamu, mpeodpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[TP63. ymeHue omnepupoBaTh MOHATUSMU: pPALMOHAIbHBIE, WPpPALMOHAIbHbIE, MOKAa3aTeNlbHbIE,
CTEINeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

[IPy7. ymeHue omnepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MNpeoOpa3zoBaHUE,
yYpaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHHUI U HEPABEHCTB, PABHOCHUIIBHOCTb YPaBHEHUN, HEPABEHCTB
U CHUCTEM, palMOHaJbHbIe, HWpPpPALMOHATbHBIE, IIOKa3aTelbHbIE, CTENEHHbIe, JIorapu(PpMUUECKUe,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YPaBHEHHUsI, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI C IAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI JUI PELICHUS MATEeMATHMYECKUX 3aJad U 3a7ad U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HHU.

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 BreibupaTth cmocoObl pemieHus 3anad npoPecCHOHATbHOW ACSITENbHOCTH MPHUMEHHUTEIHHO K
Pa3IMYHBIM KOHTCKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAIN3a W HHTEpIpeTaluu HHPOpMAIUH U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCHOHaHBHOfI JACATCIIbHOCTH,
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3aganue
1. Pemmth ypaBHEHUS:
a) (x—2)—-5=4—-(5x—-1);
0) Qx+7)Bx—1)—Gx—1D(x+3)=((x+1)?

x—1  4+2x,
B) 2 3

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

16—x2

K) = 0;
4
) ==
2x-3 X
) x*-2x  2x-1 =3
x—1 1-x
2. Pemmre cuctembl ypaBHEHUH:
{ 3x—y =3,
D 3x—2y = 0;
{Zx + 3y =3,
) 5 + 6y =09;
2
X" —y=-=2
B)
{ 2x +y = 2

{xy—x+y=7,
) xy+x—y=13;

ITopsinok BbINOJIHEHHS PadOTHI:

[Tpu pemieHny ypaBHEHUH UCHIONB3YIOTCS CIIEAYIOIIME TpaBuiia MpeoOpa3oBaHus  ypaBHEHHH B
PaBHOCUJIBHBIE:

a) Kakoil- 1100 uJeH ypaBHEHHMs] MOXHO IEPEHECTH M3 OJHOM ero 4actu B JpPYIyl0 C
IIPOTUBOIIOJIOKHBIM 3HAKOM;

0) 00e yacTh ypaBHEHUSI MOXKHO YMHOXHTb WUJTM PA3JEIUTh HA OJTHO TO XK€ YHUCIO, OTIUYHOE OT
0.

Xox paboTsrI:
Kpartkue TeopeTndeckue CBeICHUS:
Pemenue ypaBuenwii -1l crenenu ¢ ogHoi nepemeHHOM

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

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

1. Onpenenuth BUJ YpaBHEHUS W CIIOCOO €ro PerieHHs .

2. Ecniu ypaBHeHuUe 1poOHO-pallMOHAIbHOE, TO HAalTH OOLIMI 3HAMEHATeb BCeX Apo0eil, KOTophie
BXOJIAT B ypaBHEHHUE.

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

4. PemnTh MOJYYEHHOE L[EJI0€ YPABHEHUE.

5. IlpousBecTn MpoOBEpKY KOpHEH, U MCKIIOUYUTh T€ M3 HHUX, KOTOphle 0OpalatoT B HYJIb OOLIMii
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3HaMEHATEJIb.

Pemmim ypaBHeHUs:
a) (Bx+ 1%+ (4x — 1)%? = (5x — 2)*
PackpoeM ckoOKM, IpuMeHss (GopMyJIbl COKpaleHHoro ymHoxenus (a + b)?u  (a — b)?
9x% +6x +1+16x% —8x +1 = 25x% —20x + 4
9x2+6x+1+16x>—8x+1—25x2+20x—4=0
[TpuBeaeM 1o100HBIC YICHBI, MOJYYHM
18x—-2=0

2 1
X =—=-

18 9 )

OtBeT: x = 5~ KOpEHb YpaBHEHHS.
x 7 8

O " e
Paznoxum X2 — 4 Ha MHOKMTENIH M IIEPEHECEM BCE YICHBI yPaBHEHHMS B JIEBYIO 4acTh. IIpuBeaeM

Ipobu K 00I1IeMy 3HaMEeHATEJIIO:
X 7 8

X—2  X+2 (x-2)(x+2) -
x(x-2)-7(x-2)-8 _ 0
(x=2)(x+2) -
x%+2x-7x+14-8
(x+2)(x-2) -
x2-5x+6
(x+2)(x-2) -
HpoOb paBHa HYIIIO, KOTJa €€ YUCIUTEIh PAaBEH HYJII0, a 3HAMEHATENIh HE PaBEH HYIIIO, T.C.
x+2)(x=2)#0=>x#2,x +#+ =2
x> —=5x+6=0
D=25-24=1

5+1
2
5—

x1=—=3
1

x2=—2 :2

Ho Tak kak x # 2, TO X, = 2 — IOCTOPOHHUI KOPEHB, CIIETOBATEIBHO PELICHUEM YPAaBHEHUS
oynmer x; = 3

OtBetr: x = 3

dopMa npeacTaBIeHUs pe3yabTaTa: BBIIIOJIHEHHOE 3a1aHHE

Kpurepun onenkn:

Ouenka "oTjMyHO'" CcTaBUTCS, €ClM padoTa BBHINOJHEHA B IMOJTHOM O0BEME C COONIOACHUEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTH JACHCTBUM.

Onenka ""xopomo" cTaBUTCS, €CIIM BBIIOJHEHBI TPeOOBaHUS K OLEHKE "OTIMYHO", HO TOMYIIEHbI
2-3 HemoueTa.

OrneHka "y10BJIETBOPUTEJIBHO' CTaBUTCS, €CIM pabOTa BHITIOJIHEHA HE TOJIHOCTHIO, HO O0BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET NOJIYYUTh MPABUIIbHBIEC PE3YJIBTATH U BHIBOJBI.

OrneHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 1.1 Pa3BurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansiTue Ne 4

«Pemenue 3a1a4 Ha cocTaBjieHHe YPaBHEHHUIl ¢ MPo(ecCHOHATBHBIM CO/IeP:KAHNEM))
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Heas padorsl: GopMHpOBaHHE YMEHUH pelIaTh TEKCTOBBIC 3aJaud, COCTaBIIsAs YPAaBHEHUS U
CHUCTEMbI YPAaBHEHUH.

IIpakTnyeckas padbora ¢popmupyer:

[TP66. ymeHue peuiatb TEKCTOBBIE 33JauMd Pa3HbIX TUIIOB (B TOM YMCIIE Ha MPOLIEHTHI, JOJIU U
YacTH, Ha JBWXKEHME, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOIH, 3a7ayd U3 OOJACTHU yIpaBIICHUS
JUYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIATH BBIPAXKEHUS, YPAaBHEHUS, HEPABCHCTBA U MX CHCTEMBI
I10 YCJIOBHIO 33J]auy, UCCIIE0BATh MOIYYEHHOE PELICHNE U OLIEHUBATh NPaBI0NOA00HOCTb PE3yIbTaTOB;

[1P614. ymenue BbIOMpaTh MOAXOMANIMNA U3yUYECHHBIA METOJ JJIsl pEIIeHUs 3a/1a4d, pacliO3HABATh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUHA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[1Py7. ymeHHe oOmnepupoBaTh MOHATUSMH: TOXIECTBO, TOXIECCTBEHHOE MpeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTb YPABHEHHUM, HEPABCHCTB
U CHCTEM, palHOHAJIbHBbIC, HPpPANUOHANBHBIC, IIOKAa3aTelbHbIe, CTENEHHbIE, JorapuMuIecKue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MAaTeMaTU4eCKUX 3aJad W 3a1ad u3
pa3NUYHBIX 001aCTeH HAYKH U pealIbHOM KHU3HH;

[TPyl1. ymeHue omepupoBaTh NOHITHAMM: KOMIUIEKCHOE YMCIIO, COINPSDKEHHBIE KOMILIEKCHBIC
4Kclla, MOJYJIb U apryMEHT KOMILJIEKCHOTO Yucia, (hopMa 3alucy KOMIUIEKCHBIX Yncen (FeoMeTpryuecKas,
TpUrOHOMETpHUYEeCcKass U anreOpavyeckas); yMeTb NPOM3BOIUTH apudmMeTHueckue JeHCTBUA C
KOMILUIEKCHBIMM YHCIIaMU; IPUBOAUTH IIPUMEPHI UCIIOJIb30BaHU KOMILJIEKCHBIX YHCEIT;

[TPyl8. ymeHuHe MoxenupoBaThb peajbHbIE CHUTyallud Ha S3bIKE MAaTEMAaTHUKH; COCTABIIATH
BBIPA)KCHMSI, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI 10 YCJIOBHIO 33J1a4, UCCIIEI0OBATh IOCTPOCHHBIE
MOJIEJI C HCIOJb30BAaHMEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX IMOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJISATb BEPOSITHOCTHYIO MOJEIb W HWHTEPIPETHPOBATh IOJYYEHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHYECKOTO AaHalu3a, B TOM 4YHCIIE
COLIMAJIbHO-9KOHOMHUYECKOTO U (PU3UUECKOT0 XapaKkTepa.

BeinosiHenue padoTsl cnocodcTByeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3anad NpopecCUOHAIbHOW AESITENbHOCTH HMPUMEHHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEeACTBAa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATEIbHOCTH;
I[IK 1.5 OOGecrieunBath KOHTPOJIb, YU4E€T U PETYIHpPOBaHME OecriepeOONHON MOCTaBKU JJIEKTPHUUECKOU
SHEPIUU NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH.

3aganue
Pemnre 3anaun:
1. TlpoBon anuHoil 135 MeTpoB pa3pesanu Ha ABE YaCTH TaK, YTO OJHA U3 HUX KOpoue JApyroil B 1Ba
pasa. Halinure juiMHy Kask10M 4acTu.
2. Vmeercs nBa kabens pasHBIX COPTOB. Macca mepBoro kabemst paBHa 65kr. Jlpyroi, amuHa
KOTOpOro Ha 3M Oosbllie JUIMHBI MEPBOTO M Macca KaXKJAOro MeTpa KOTOpOro Ha 2Kr Ooiiblie
Macchl KayKJI0Tro MeTpa repBoro kabens, umeer maccy 120kr. Berancnure nnuHy Kaxxaoro kadens.
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3. Ha cximage nmerorcs aammoukn 60V u 100V. Korga ucnonszoBanu 50% nammouex 60V u 20%
nmammouek 100V, dyro cocTaBuiio B o01iel cioxHocTh 390 mammouek, To Jammodek 60V ocrtanoch
B 3 paza 6ombire, uem 100V. Ckonbko U3HAYAIBHO OBUTO Ha ckitaje Jammouek 60V u 100v?

4. JIByM 3jeKTpHKaM Oblia MmopydeHa padora. Bropol mpucTynui kK paboTe Ha 4ac 1Mo3Ke MepBoro.

o 9 o
qepe:«; 3 gaca mocne TOro, Kak ICpBbIK IMPUCTYIIUII K pa60Te, UM OCTaJIOCh BBLIIIOJTHUTH % BCCU

pabotsl. [To okoHYaHuM pabOTHI 0KA3aJI0Ch, YTO KKK BBHIOJIHIII ITOJOBUHY BCEeW paboOTHL. 3a
CKOJIbKO YacOB KaXKJIblid, paboTast OT/IEJIbHO, MOKET BBINOJIHUTh BCIO padoTy?

ITopsinok BbINOJIHEHHS PadOTHI:

BHHMaTenbHO O3HAKOMBTECH C YCIIOBUEM 3a/aHHUS.

[Tonb3ysick MOMYyYEHHBIMU 3HAHUSAMHU (B Cly4yae 3aTpyJHEHHUS BOCIHOJB3YHTECh CIPABOYHBIMU
MaTepHuajaMH), BBIIIOJHUTE 3aJJaHHE.

Xoxa padoTbI:

[Ton anreOpanueckuM METOJOM pELIEHUS 3a/4ad I[OHUMAeTcs TaKOW METOJ pelleHHs, Korja
HEU3BECTHBIC BEJIMYMHBI HAXOLATCS B PE3y/lbTAaTe€ DPELICHUS YPAaBHEHUS WIM CHCTEMBbl YPaBHEHMH,
COCTABJICHHBIX 110 YCJIIOBHIO 3a/1a4U.

IIpu pemenun 3agay anreOpandeckMM METOJOM OCHOBHAsl MBICIUTENbHAS JESATEIbHOCTD
COCPEI0TAuMBACTCSI HA MEPBOM JTalle PEUICHUs 3a/aud: Ha pa30ope yCJOBHS 33aJaud M COCTABJICHUH
YPAaBHEHUI WA HEPABEHCTB 110 YCIIOBUIO 3a/1a4H.

BTopeiM 3Tanom SBISETCA pEHIEHUE COCTABICHHOIO YPAaBHEHMS WM CHUCTEMBl YpaBHEHUH,
HEPABEHCTBA UJIM CUCTEMbI HEPaBEHCTB.

TpeTbuM Ba)KHBIM 3TAIllOM PELICHUS 3a4a4 ABJISIETCS IIPOBEPKA PEIECHUs 3a4a41, KOTOpask IPOBOJUTCS 10
YCIIOBUIO 33J]a4H.

3adaua:

[TepBbiii pabounii 3a wac nenaer Ha 10 neraneil OGonble, yeM BTOpPOW, M BBINOJHSET 3aKas,
cocrosmui u3 60 geranei, Ha 3 yaca ObICTpee, YeM BTOPOW pabOUnid, BBHITIOJHSIONIUN TaKOW ke 3aKas.
CkounbKo jieTasielt B yac JiesiaeT BTOpoi pabouuii?

Pemenue:
ITycTh X meraneit B yac JesiaeT BTOpoit pabounii, Torna nepsblii (x+10) netaneii.
[Ipon3BOIUTENBHOCTD Bpewms Pabora
. . 60 .
1 paboumii (x+10) neraneii B yac T 60 neraneit
. . 60 .
2 paboumnii X JieTaney B yac ~ 60 neranei

Tak kak repBbIil U3rOTABIMBAET HAa 3 Yyaca MEHBIIIE, YeM BTOPOM, TO COCTaBUM ypaBHEHHE:
60 60 3
x x+10

[Monyunm x=-20 u x=10 (-20 — HE MOAXOUT MO CMBICITY 3a/1a4H)

10 neraneii B yac ienaet BTOpoi pabouuii.

Otsert: 10 neraneit.

d)opMa NnpeacTaBjJdcHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3a/JaHNE

Kpurepun onenkn:

Onenka "oramM4HO'" cTaBUTCA, eciin paboTa BBINOJTHEHA B MOJTHOM 00BEME C COOIIIOJICHHEM
HEOOXOIMMOM MMOCIEA0BATENLHOCTH AEHCTBUM.

OrneHka "'xopomuno' CTaBUTCS, €CIU BBITIOJHEHBI TPeOOBaHUS K OIICHKE "OTIUYHO", HO TOMYIIEHbI
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2-3 Hezouera.

Onenka "ya10BJIETBOPUTEIBLHO' CTaBUTCS, €clid paboTa BBIIOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJILTATHI U BHIBOJIBI.

OrneHKa ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CIM paboTa BHIMOJHEHA HE MTOJIHOCTHIO I 00BhEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 1.1 PazBurue NOHATHS 0 YHCJIE

IIpakTHyeckoe 3ansaTHE Ne S

«Pemenue PAUNOHAJIBHBIX HEPABCHCTB»

Henpr padorbl: [loBTOpUTH M 3aKpenuTh 3HAHHWA W YMEHUS ydyalluxcd I[pU pelIeHUn
palMOHaIbHBIX HEPABEHCTB.

IIpakTHyeckasi padora ¢popmupyer:

[1P62. ymenue ornepupoBaTh MOHATUSMH: CTENEHb YKCIa, JOrapu(M YUCIia; YMEHHUE BBITIOIHSTD
BBIUHCJICHHE 3HAYCHUI 1 MpeoOpa30BaHus BHIPAKEHUN CO CTETICHAMHU U Jorapudmamu, npeoOpa3oBaHUs
JTPpOOHO-pallMOHATIFHBIX BBEIPAKECHUI;

[TP63. ymeHue omepupoBaTh MOHATUSMU: pPaAlMOHANBHBIC, MPPALMOHAIbHBIE, TOKAa3aTeNbHEIE,
CTCIICHHBIC, JIOFapI/I(i)MI/I‘-ICCKI/Ie, TPUTOHOMCTPHYCCKUC YPABHCHUA U HCPABCHCTBA, UX CUCTCMEI,

[1Py7. ymeHue omepupoBaTh TMOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3zoBaHue,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHUM M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHUCTEM, palMOHaJbHbIC, HWPpPALMOHATBHBIC, [IOKA3aTelbHbIC, CTEMEHHbIe, JOorapupMUUIECKUe,
TPUTOHOMCTPHYCCKUC YpaBHCHHUA, HCPABCHCTBA U CUCTEMbBI; YMCHHUC PCIIATE YPaBHCHHA, HCPABCHCTBA U
CHUCTEMBI C TOMOILBIO PA3JIUYHBIX TPUEMOB; PEIIaTh YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MNPUMCHATh YPaBHCHHUA, HEPABCHCTBA, MX CHUCTEMBI JJId PCIICHUA MATCMAaTHYCCKUX 3aJad U 3ajady U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM KU3HH;

BeinosiHenue padoTsl cnocodcTByeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aj1ad NpoPecCUOHANBbHON JeATENbHOCTH MPHUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBa IOMCKA, aHAIW3a U MHTEpHpeTanuud UHPOpMaluuu U
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHUS 3a/1a4 IPOo(peCCHOHATBHOMN J1eTebHOCTH;

3amanmne

Pemnte HepaBeHCTBA:

1) 3x—(2x—7) <3(1+%); ) x+=2>3;
x+4 x—1 x—1 x+1
3) — =21, 4) —+—=7,
5 x*+x-6<0; 6) x2+3x+2>0;
7) x%2<0,25; 8) 4-—x?<0;
9) x%2-8x>0; 10) x2? + 24x < 0;
11) x> —6x +9 < 0; 12) 25x2 —10x + 1 > 0;
13) x(x —1)(x —4) > 0; 14) (x+2)(x —=5)(x+9) <0;
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15) x(x — 2)(x = 5)? > 0; 16) x%(x + 1)(x — 6)? > 0;

17) (x +6)(x — 2)3(x + 3)* = 0; 18) x%2(x + 7)(x — 5)8(x + 8)3 < 0;
19) = <0; 20) &) 5

(x=2)(x+4)? _ (x?4+x)(x=3) _ .
21) x? < 0; 22) -1)? <0;

ITopsinok BbINOJIHEHHS PadOTHI:

[Tpu pemieHnr HEPABEHCTB MCIOJIB3YIOTCS CIEAYIOLIUE MpaBuia MpeoOpa3oBaHusl  HEPaBEHCTB B
PaBHOCUJIbHBIE:

a) KaKoii- 1100 4jeH HepaBEeHCTBA MOXHO MEPEHECTH U3 OJIHOIM ero

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

0) o0e yacTH HEpaBEHCTBA MOXKHO YMHOXKUTb WJIM Pa3fe/UTh HAa OJHO TO JK€ IOJIOXKUTEIbHOE
YHCII0, OCTaBUB MPHU ITOM 0€3 U3MEHEHHS 3HAK HEPaBEHCTBA;

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXHTh WJIM Pa3/ie/IuTh HA OJTHO U TO € OTPULIATEIbHOE YHCIIO,
M3MEHUB IIPH 3TOM 3HaK HEPABEHCTBA HA IIPOTUBOIIOIOKHBIN

[lpy pemieHny CHCTEM HEPABEHCTB HY)KHO PEUIMTH KaKJOE U3 HUX U BBIOpATh 00IIIee perieHue.

Xon paboTsi:

Pemmum HCpPaABCHCTBA.
7x—1 2x—5 7
1. 5x —

+ > —
5 10
[IepeneceM Bce 4iieHBI B JIEBYIO YacTh U MPHUBEAEM K O0IEMYy 3HAMEHATelNt0. OOLIuil 3HaMeHaTeNb
10; Tak Kak 3HAMEHaTeNIb HE COJEPKHUT NEPEMEHHOM, TO B JajJbHEWIIEM €ro MOXHO HE IHUCaTh
(omycTUTB).
50x —5(7x —1)+2(2x—-5)—-7>0
50x —35x+54+4x—-10-7>0
19x—-12>0

12
OTBeT: x € (—; 00)
19

2.5x — 2 — 3x? > 0 - KBaJpaTHOE HEPABEHCTBO YMHOKMM Ha (—1)
3x2—5x+2<0
Haiinem KopHU ypaBHEHUS:
3x2—5x+2=0
D=25-24=1

5+1
X1=_=1
U
27 6 3

Ipajguxom ¢ynkuun 3x2 — 5x + 2 = 0 spisercs mapa6osia (puc.2), BETBH KOTOPOil HampapJeHbI
2
BBEpPX, a TOUKHU MepeceyeHus napadois u ocu OX3to x; = 1 ux, = 3
N300pa3um reoMeTpu4ecKu:
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Tak kak MBI pemraeM HEPaBEHCTBO 3x’-5x+2<0, TO PEIICHHMEM HEPAaBEHCTBA OYIET MPOMEKYTOK
2
(uHTEpBaAN) X € (5; 1)
2
OtBeT: x € (5; 1)

®opma npeacTaBieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHE.

Kpurepum ouenku:

Onenka "OTJMYHO" CTAaBUTCS, €CIM padOTa BBHIMOJTHEHA B TMOJTHOM OOBEME C COOJNIOJICHHUEM
Heo0OX0IUMOM IMOCIIEN0BATENBHOCTHA JENCTBUN.

Ornenka "Xopouo" cTaBUTCs, €CIH BBIIIOJIHEHbI TPeOOBaHMA K OLEHKE "OTIMYHO", HO JOIYIICHHI 2-
3 gegouera.

Orenka "ya0B/I€TBOPUTENbHO" CTAaBUTCS, €CIM pa0OTa BBIOJIHEHA HE MOJHOCTHIO, HO O00BEM
BBITIOJTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBL.

OrneHka "Hey/10BJIETBOPUTENBHO' CTAaBUTCS, €CJIM Pa00OTa BBHIIIOJIHEHA HE MOJTHOCTHIO UM 00BbEM

BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.2 ®ynkuuu u rpadpukn

IIpakTnueckoe 3ansaTne Ne6

«Hccaenopanne pynkuuii. CBoiicTBa JMHEHHOH, KBaAPATUYHOM, KyCOYHO-JIMHEHHON 1
APOOHO-THHeHHOH yHKUIMID»

Ieab padoThl: HAYYUTHCS ONPEACHATb YETHOCTb HEUETHOCTh (DYHKIMM, MPOBOIUTH
UCCleIOBaHNEe (QYHKIMM Ha MOHOTOHHOCTb, OJKCTPEMYMBI, HYIM (QYHKIUM U IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA.

IIpakTnyeckas padora ¢popmupyer:

[1P64. ymeHue omepupoBaTh MOHATUSAMHU: (QYHKIMS, HENpepblBHAs (QYHKIMS, NPOU3BOIHAs,
nepBooOpasHasi, ONpeesieHHbI MHTerpall; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH,
UCIOJIb3YS CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX CllydasiX (YHKIIMM Ha MOHOTOHHOCTb,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHalu3a; MPUMEHSATh MMPOU3BOJIHYIO IIPU PEUICHUH 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPUEHTUPOBAHHbIE 3a/1aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYeHUs,
Ha HaXO0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[TP65. ymeHue omepupoBaTh MOHATHUSMHU: paLMOHaNbHas (YHKIMS, MoKa3aTelabHas (QyHKIUS,
cTeneHHas QpyHKuus, Jorapudmuueckas QyHKIMs, TPUTOHOMETpHUUecKkue pyHKINU, oOpaTHbIE (QYHKIIHUH;
YMEHHUE CTPOUTh I'padMKu M3YUYEHHBIX (DYHKIMH, UCIONB30BaTh rpaUKU MPU M3YYEHUHU INPOLIECCOB U
3aBUCHMOCTEH, MpH pelIeHHuH 3aJad U3 APYrux y4eOHbIX HpPEeIMETOB U 3aJad U3 peabHOM >KU3HU;
BbIpaXaTh (OPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[1Py8. ymeHue cBOOOAHO OMEpPUPOBATH MOHATHSIMH: rpapuk (GYHKIUH, oOpaTHas (QYHKIMS,
KOMMO3ULUS (DYHKIMM, TuHEHHas (QyHKIUS, KBagpaTH4Has (DYHKIUS, cTereHHas (QYHKIHS C LENbIM
MoKazareiaeM, TPUTOHOMETpHUYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPHUUYECKHE  (YHKIIMH,
nokaszaTeibHass M Jorapugmuyeckas (QyHKIUH; yMEHHE CTPOUTh Trpaduku (QyHKIHMHA, BBINOIHATH
npeoOpa3oBanus rpadukoB (YHKIUN; yMEHUE HCIOIb30BaTh TIpapuKud QYHKIMA IS U3Yy4eHUs
MIPOIIECCOB M 3aBUCUMOCTEH MpH PELICHNUH 33aa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KHU3HH;
BbIpaXkaTh (pOpMyJIaMHU 3aBUCUMOCTH MEX]ly BEIMYMHAMHU; YMEHUE CBOOOJIHO ONEPUPOBATH MOHITHSIMHU:
YEeTHOCTh (DYHKIMH, MEPHUOAMYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTb (DYHKIIUH,
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SKCTpeMyM (yHKIMHM, HauOoiblllee W HAWMEHbIIEE 3HAUYCHUS (YHKIMM Ha MPOMEXYTKE, yMEHHE
IIPOBOJIUTH UCCIIEOBAHNE (DYHKLIMU; YMEHHE MCII0JIb30BaTh CBOMCTBA U IrpaMKU (PYHKLUHI AT peIIeHus
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxaTh Ha KOOPJUHATHOW IJIOCKOCTH MHOXKECTBA
pEILICHNI ypaBHEHUH, HEPABEHCTB U UX CUCTEM.

[1Py18. ymeHue MoaenupoBaTh peajbHblE CHUTyallud Ha $3bIKE MaTEMAaTUKH; COCTaBIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEAO0BATh IIOCTPOCHHBIE
MOJICJI C KCIOJB30BAaHMEM amIapaTa aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX ITOHATUI U BEJIMYUH, PEIIATH CBS3aHHBIE C HUMU
IIPAKTUYECKHE 3aJaul; COCTaBJISATb BEPOSITHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsbTaT; pelarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTEMaTHYECKOrO aHaln3a, B TOM YHUCIIE
COILMANIEHO-9KOHOMHUYECKOTO U (PH3MUECKOT0 XapaKTepa.

BoinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BreiOuparp crmocoObl pemieHus 3amad npodecCHOHATbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWUCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMAIUN U
MH(POPMAIMOHHBIE TEXHOJIOTHH JUIS BBITIOJIHEHUS 3a/1a4 TPO(ECCHOHATFHON IEATEIIbHOCTH;
OK 03 IlmanupoBaTh M pPEaTU30BBIBATH COOCTBEHHOE MPOQPECCHOHATBHOE W JUYHOCTHOE pa3BHUTHE,
NPEINPUHIMATENBCKYIO JICATEIIBHOCTh B TIPOQECcCHOHANBHON cdepe, HCHONB30BaTh 3HAHHUS 10
(bUHAHCOBOW T'PAaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIUIX;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.
IIK 1.5 OOGecnieunBaTh KOHTPOJb, YU4€T U PErylupoBaHue OecriepeO0ilHONW MOCTaBKH AIEKTPUUYECKOM
SHEPruM NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3ALIUH.

3aganue
1) Cuia ToKa B MPOBOJHHUKE B 3aBUCUMOCTH OT BPEMEHH MEHSIETCSI [0 3aKOHY:
I(t) = t? — 4t + 12. TloctpoiiTe rpaguK M3MeHEHHs CHIIBI TOKA. B Kakoil MOMEHT BpeMeHH
cuiia Toka Obllla MUHUMaJIbHOH? B Kakoi mMpoMeXyTOK BpeMeHH CHJia TokKa Bo3pacTana?

2) Haiigure 3HaueHust QyHKIMI B TOUKaX
a) f(x)=2x%—-3x+1, x, =0,
xz = 2,
x3=-1
0 =25 x=—1
x—3 xz — 0,
x3 = 6
235
3) Jst dyakuumu f(x) = % HaiuTe:
a) fx —32):
0) f(=x°);
1
» ()
4) Haiigute obnacts onpeneneHust yHKIIHNA:
6 - — 7 -
D y=pt D
B) y =vVx? —3x +2; r) y =vVx? +4x —12;
1

= — ’ 3
21) y (x2_41 e) y — 49_x2.
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5) Hccnenyiite GpyHKIMM HA YETHOCTD:

a) y=x%+2x*"+1,; 0) y = 2x7 —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,
=2X — 2% -3x2+1
K)oy = 2’:1; 3)  y=3x>—-2x3+4x+3.
X

6) Uccnenyiite GyHKIINMU, 3aJaHHBIE TPAPUYECKH, HA YeTHOCTD:

a) 0)

|

) e)

IHopsinok BbINMOJIHEHHs PA0OTHI:

1) Haiigute obnacts onpenenenus GyHKINU.

Jns HaxoxJIeHus IPOMEXYTKOB 3HAKONOCTOSHCTBA HAWMAWTE TOYKH IEPECEYEHUS C OChIO
abcruce, pemnB ypaBHenue y=0. HalinenHnble kopHHM paccTraBbTe Ha oc OX B HOpsIKE BO3pacTaHUs U
HaWAUTe 3HAK PYHKIIMU HAa KaXJI0M U3 NOJy4YEHHBIX HHTEPBAJIOB. 3alULINTE PE3yIIbTaT.

2) Haiigure obGnacth onpeaeneHus GQyHKIMU. Y OeAUTECh, YTO OHA CHMMETPUYHA.

1.3amenute aprymMeHT (QyHKIUH X Ha "-x". IloxmcraBpTe STOT apryMeHT B
(byHKIIMOHATIBHOE BBIPAXKEHHUE.
2.Y1upocTuTe BbIpaXKEHUE.
3. Takum 00pa3oM, BBl MOIXYYHUIIH OJIHY U TY k€ (YHKIIMIO, 3alIUCAHHYIO JUI1 apryMEHTOB
"x"n"-x". [TocMoTpuTE HA IBE 3TU 3aMKCH.
Ecmu y(-x) = y(X), To 3T0 ueTHast QyHKIIHSI.
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Eciu y(-X) =- y(X), To 3TO HeueTHasi PyHKIIHS.

Ecmu ke mpo (yHKIMIO HENb3s CKa3zaTh, uTo Y(-X)=y(X) mwin y(-X)=-y(X), TO IO CBOWCTBY
YETHOCTH 3TO QPyHKIMS 0011ero Buaa. To ecTh, OHA HE SBIISICTCS HU YETHOM, HU HCUETHOM.

4.3anumuTe cieIaHHbIe BAMH BBIBO/IBI.

3) Haiinure obnacte ompeneneHuss GyHKIMA W HYIH (YHKIHU, €ClId OHU ecThb. Mcchemyiite
(GYHKIIHIO HA MOHOTOHHOCTh Ha MOJTyYeHHBIX HHTEpBaJIax.

Oynkuus F(X) Ha3piBaeTcs Bo3pacTaromiel Ha oTpeske [a,b] , ecim amst moOOBIX ABYX TOYeK Xi U
X2 u3 [a,b] cmpasemnmBo HepaBeHcTBO F(X1)<F(X?2) , Korma Xxi< Xj.

Oyukius F(X) HaspiBacTes yObIBaromei Ha otpeske [a,0] , ecnu myast M0OBIX IBYX TOYEK X1 U
X2 u3 [a,b] cnpaBemmuBo HepaBencTBo F(X1)>F(X2), Korma xi< Xj .

Xoxa padoTbI:

x%-1

Uccnenosars Gpyakuuio f(x) = .

Pemienue
O6iacts onpenenenus pyukimu D (f) = (—o0; 0) U (0; 4+0).
(—x)?-1 x*-1_  x*-1

f(-x) = === —f()

—x —x X
f(=x) = —f(x) => bynkuus f(x) ABIIETCS HEUCTHOI.

(I)opMa npeacraBjJdeHus pedyJjbTaTa: BbIIIOJTHEHHOC 3a/IaHHUE.

Kpurepum ouenku:

Ounenka "0oTJMYHO'" CTaBUTCS, €Cid paboTa BBINOJIHEHA B IMOJHOM 00BEME € COOINOJICHHEM
HE00XO0TMMOM MOCIIeI0BATEIHHOCTH JACHCTBUM.

Ounenka ''Xopoumo" CTaBHUTCS, €CIHM BBHIOJHEHBI  TPeOOBAaHMSA K OLEHKE "OTIMYHO", HO
JOIYILEHBI 2-3 HEAOYETA.

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €ClTU paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABHIBHBIE PE3YIbTAThI U BHIBOIBL.

Ouenka '"Hey1OBJIETBOPUTEJbHO'" CTAaBUTCS, €CIM padOTa BBHIMOJHEHA HE TMOJHOCTHIO WIIH
00BEM BBINTOJIHEHHON YacTH pabOThI HE MO3BOJIET C/IeNaTh MPABUIIbHBIX BHIBOJIOB.

Tema 1.2 @®yHkuun u rpaduku

IIpakTHyeckoe 3anaTHE N7

«IlocTpoenne u urenne rpapukoB GyHKIHI)

Leap paloThl: MOBTOpEHHME H3YYEHHOTO MaTepuaia; MPUMEHEHUE TEOPEeTHYECKHUX 3HaHUU K
PELIEHNIO TPAaKTUYECKUX 3ajau.

IIpakTuyeckas pabora popmupyer:

[1P64. ymeHue omepupoBaTh MOHATUAMHU: (QYHKIMS, HeNpepblBHAs (QYHKIMS, HPOU3BOJHAs,
nepBooOpasHas, OmpeeNeHHbI WHTErpait, YMEHHUE HAXOJUTh MPOU3BOJIHBIC AJIIEMEHTAPHBIX (DYHKIIHIA,
HCIIOJIB3YA CIIPABOYHBIC MaTCpUalibl; UCCICIOBAThH B HpOCTefIHII/IX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTbS,
HAaXOJIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAaYeHUs (YHKUUN; CTpOUTh TpadUKd MHOTOUWICHOB C
KCMOJIb30BAHUEM ammnapaTa MaTEMAaTHYECKOI0 aHalli3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUICHUH 3aJad
Ha JBW)XCHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7]aui HA HAUOONbIINE U HAMMEHbBIINE 3HAYCHUS,
Ha HaXO0XACHHUEC ITYTHU, CKOPOCTU U YCKOPCHUSA,
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[1P65. ymeHue omepupoBaTh MOHATHUSMHU: PalMOHANbHAs (YHKIMS, MOKa3aTelabHas (QyHKIUS,
creneHHas QyHKIus, JorapudpmMudeckas QyHKIHS, TPUTOHOMETpUUYECKHe QYyHKIIUU, 0OpaTHBIE (DYHKITNH;
YMEHHUE CTPOUTHh I'paMKu M3YYCHHBIX (YHKIUH, UCHOJIB30BATh TPaQUKH MPU M3YyYCHHUU MPOLIECCOB U
3aBUCUMOCTEH, NpU pEIIeHUM 3aJad M3 JIPYruX Y4eOHbIX NPEAMETOB W 3a/Jad U3 pealbHON KU3HU,
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEX]y BETMUYNHAMU;

I1Py8. ymeHue cBOOOAHO OIEPUPOBATH MOHATHAMU: Tpaduk (GyHKIUH, oOpaTHas (YHKIUSA,
KOMMO3ULUS (PYHKIMHA, TuHEeHHas (QyHKIUS, KBagpaTU4Has (DYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
IoKas3aTejgeM, TPUIOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYecKHe  (YHKIHH,
nokaszaTtenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh Tpadukd (YHKIHUNA, BBITOIHSATH
npeoOpazoBanus TpadhuKoB (QYHKIMNA, YMEHHUE HCIOJNBb30BaTh Tpadukd QYHKOHA I W3YYCHUS
IIPOLIECCOB U 3aBUCUMOCTEN NPU PELICHUU 3aJa4 U3 APYTHX y4EOHBIX IIPEIMETOB U U3 PEAIbHON KHU3HH;
BbIpaXaTh (pOpPMyJIaMU 3aBUCUMOCTH MEXAY BEIMYMHAMH; YMEHHUE CBOOOJHO ONEpUPOBATh MOHATUSMU:
YEeTHOCTh (DYHKIMH, MEPHOAMYHOCTh (DYHKIMU, OTPAHUYCHHOCTH (PYHKIIMH, MOHOTOHHOCTb (DYHKIIUH,
SKCTpeMyM (yHKIMM, HauOonblllee M HAUMEHbIEE 3HAYEHUS (YHKIMM Ha IPOMEXYTKE, yMEHHE
MIPOBOJIUTH MCCIIEOBaHNE (DYHKIIMU; YMEHHE UCIIOIB30BAaTh CBOMCTBA U Tpadpuku PyHKIMIA U pereHus
ypaBHEHMH, HEPAaBEHCTB U 3aJlay C IapaMeTpaMy; U300paxaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA
peuIeHU ypaBHEHH, HEPABEHCTB U UX CUCTEM.

[1Py18. ymeHHMe MOAENUPOBATH pEAIbHbIE CHUTyallUd Ha S3bIKE MAaTeMaTHKH; COCTaBJIAThH
BBIPQ)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M WX CHCTEMBI 10 YCJOBHUIO 33/1a4H, MCCIEI0BATH MMOCTPOCHHBIC
MOJIEJI C HCIOJb30BAaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYECKHUE MOJIENU C MTOMOIIBI0 TEOMETPUIECKUX TIOHSATHI M BETUYNH, PEIIaTh CBSA3aHHBIC C HUMH
IIPAaKTUYECKHE 3a/lauM; COCTABIATh BEPOATHOCTHYIO MOJEIb M HHTEPHPETHPOBATH IOJy4EHHBIN
pe3yibTaT; pemaTh MPUKIAAHBIE 3aadydl CPEJACTBAMH MAaTeMAaTHYEeCKOro aHaln3a, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3UUECKOro XapakTepa.

Beinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 BeiObupaTh cmocoObl pemieHHs 3anad NpoPecCHOHANIbHOM JAESITEIbHOCTH HPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHUS 3a/1a4 TPO(pECCHOHATBLHOM 1eATeIbHOCTH;
OK 03 IlnmanupoBaTh M peaIn30BbIBaTb COOCTBEHHOE MPO(PECCHOHAIbHOE W JIMYHOCTHOE pa3BUTHE,
NPEANPUHUMATENbCKYIO JIEATEIbHOCTh B NIpOQecCHOHaNbHOM cdepe, HCHONB30BATh 3HAHMUS 10
(1HaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalIUSIX;
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh 1 pabOTaTh B KOJIJICKTUBE M KOMAH/IE.
I[IK 1.5 OOGecrieunBath KOHTPOJIb, YUET U PEryJUpOBaHUE OecrepeOOilHON MOCTaBKU SJIEKTPUUYECKON
SHEPIUU NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH.

3amanne
1. Cuia Toka B IMPOBOAHUKE B 3aBUCUMOCTU OT BPEMCHU MCHACTCA IO 3aKOHY:
I(t) =t> -8t +17.
[Toctpoiite rpaduk u3MEHEHHMS CHIBI TOKa. B Kkakoii MOMEHT BpeMeHM cuja ToKa Oblia
MHUHHMMaJIBHOW? B Kakoll MpOMEKyTOK BPEMEHH CUJjla TOKa Bo3pacTayia?
2. IlpumeHsist reoMeTpHUECKUe MPeoOpazoBaHmsl, HOCTPOTe TpapuKy PyHKIIHIMA:
a) y=(x—-572%+1;
6) y=I1x+1%+1;
1
B) y= -t 3;

rn y=

|x|+2
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ITopsinok BbINOJHEHHS PadOTHI

Hdns  moctpoeHuss rpauKoOB  BOCHOJb3YHTECh TI€OMETPUYECKHMMH  NPEoOpa3oBaHUIMMU:
CUMMETPUYHOE OTOOpaXeHHEe Tpa(uKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, NapajUIedbHBIA IEPEeHOC
rpaduKoB, C)KaTHE U PACTSKEHHE.

Xoxa padoTbI:

[octpouts rpapuk pynxiuuu y = (x + 3)? + 4.

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

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

Crpoum rpaduk y = (x + 3)? + 4 napamnenbHbIM IepeHOCOM rpaduka BBepx (puc.3).
i ' }

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

Kpurepum ouenku:

Ouenka "oTJu4yHO'" CTaBUTCH, €cilu paboTa BBINOJIHEHA B IMOJHOM 00BEME ¢ COOJIOICHUEM
HEOOXOAMMOIi TTOCIEA0BATEILHOCTH ICHCTBUM.

Ounenka "Xopomo' CTaBUTCS, €CIIU BBIIOJIHEHBI TPEOOBaHUS K OI[CHKE "OTJIMYHO", HO TOMYIIEHBI
2-3 Hemouera.

Ounenka "y0BJIeTBOPUTEIBLHO' CTaBUTCS, €CIM padOTa BBHIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYUYUTh MPABIIBHBIC PE3YJIbTATHl U BHIBOJIBI.

Ounenka '"HeyI0BJIEeTBOPUTEIbHO'" CTaBUTCS, €clid paboTa BBIMOIHEHA HE TMOJIHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckoe 3ansaTne Ne8

«PemeHue HppalHOHAIBbHBIX YPABHEHMII»

Heap padorbi: O000MNTE, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS YYaIIMXCS IPU PELIeHUN
Pa3NIUYHBIX BUIOB UPPALMOHATIBHBIX YPAaBHEHUH.

IIpakTuyeckas pabora popmupyer:

[1P62. ymeHue onepupoBaTh NOHITUSIMU: CTEIEHb YHUCIIA, JOrapudmM 4Yucia; yMEHUE BBIIOJIHATH
BBIUHCIICHHE 3HAYCHHUI 1 TIPpeoOpa3oBaHus BRIPAKEHUH CO CTETICHSIMH U JIorapudMaMu, peodpa3oBaHus
JTPOOHO-palMOHATHFHBIX BEIPAKECHUI,

[TP6G3. yMeHue omepupoBaTh MOHSATHUSMHU: palMOHATBHBIC, HPPAIMOHAIBHBIE, MOKa3aTelIbHbIE,
CTCIICHHBIC, J'IOFapI/I(l)MI/I'—IeCKI/Ie, TPUTOHOMECTPHUYCCKUEC YPABHCHUSA U HEPABCHCTBA, UX CUCTEMBEI,

[TPy6. ymenue cBOOOTHO ONEPHPOBATH MOHATHUSMU: CTEMEHb C IENBIM MOKa3aTeleM, KOPEHb
HaTypaHBHOﬁ CTCIICHU, CTCICHb C paldOHAJBHBIM II0KAa3aTCjIEM, CTCIICHb C )ICP'ICTBPITGJILHBIM
(BelecTBEHHBIM) TIOKA3aTeNeM, JIorapuM 4rciia, CHHYC, KOCUHYC U TAHT€HC MTPOU3BOJIBHOTO YUCIIA;
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[1Py7. ymeHue omepupoBaTh TMOHSATHSAMU: TOXIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHuUE,
YPaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHHUM, HEPABCHCTB
U CHCTEM, palHMOHaJbHbIE, WPpPAUOHAIbHbIE, IOKa3aTelbHbIe, CTENEHHbIE, JorapudMuiecKue,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOILBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHSATh YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI U1 PELICHHMsS MAaTEMAaTUYECKUX 3a7ad M 3a1ad U3
pa3NUYHBIX 001aCTE HAYKH U pPeaIbHOM KU3HH.

Boinosinenue padorsl cnocodcTByeT OpMUPOBAHUIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMaH/IC.

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

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

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

6) V2x—4—+VJx+5=1;

7) V5+Vx+3=3;

8) V2x+1++x—3=2Vx.

ITopsinok BbINOJIHEHHS PadOThI

1) IIpn BO3BENEHHMM ypaBHEHUS B YETHYIO CTEIIEHb II0JY4YaeTCs YPaBHEHUE, SBIIAIOLIEECS
CJIEICTBUEM HMCXOAHOTO. [I03TOMY BO3MOXKHO ITOSIBJICHHE ITOCTOPOHHUX PEUICHUH ypaBHEHHS, HO HE
BO3MOKHa moTepsi KopHeil. [IpuunHa mpuoOpeTeHust KOpHEH COCTOMT B TOM, YTO NPH BO3BEJICHHM B
YETHYIO CTENEHb YMCEJI, PaBHBIX 10 aOCOIIOTHOW BEJIMYMHE, HO Pa3HbIX IO 3HAKY, MOJy4yaeTcsl OJIUH U
TOT 7K€ pe3ynbTar.

Tak KaK MOTYT MOSIBUTHCSI TOCTOPOHHUE KOPHH, TO HEOOXOIUMO J€NaTh MPOBEPKY, MOJCTABIIAS
HalJICHHbIC 3HAYCHHWS HEHU3BECTHOM TOJIBKO B IIEPBOHAYAIILHOE YpPAaBHEHHE, a HE B KaKHE-TO
IIPOMEXKYTOYHBIE.

2) [Ipu pemieHMH UppanMOHATBHBIX YpPaBHEHHH IOJIE3HO Iepe]l BO3BEACHUEM 00enx uacTel
YPaBHEHUs B HEKOTOPYIO CTENEHb "YEIUHNUTh paguKkan'.

Xoxa padoTbI:
Pemmte ypaBaenue V5x — 8 = 4.
YroObl n30aBUTHCS OT KOPHS, BO3BEAEM 00€ 4aCTH ypaBHEHHs B KBaJIpar:

(Vsx—8) = 42

5x —8=16
5x =16+ 8
5x = 24
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(I)opMa NnpeacraBJCHus pe3yjabTaTa: BbIIIOJIHCHHLIC 3aJIaHUS.

Kputepun onenku:

Ouenka "OTJIHYHO" CTaBUTCS, eciv paboTa BBIMOJIHEHA B IOJHOM 00BEME C COOJIIOJICHHEM
HE00XO0TMMOM MOCIIeIOBATEIHLHOCTH JICHCTBU.

Ouenka '"'Xopomio'" CTaBUTCs, €CIM BBINOJTHEHbI  TpeOOBaHUSA K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y10BJ1eTBOPUTEIBHO' CTAaBUTCS, eCiii paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABUIIbHBIC PE3YJILTATHI U BHIBOJIBI.

Ouenka '"HeyJa0BJIeTBOPUTENbHO' CTaBUTCS, e€clid paboTa BBHINOJHEHA HE TOJHOCTHIO WIIU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISCT ClIEIaTh MPaBUIIHHBIX BEIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTnueckoe 3ansaTne Ne9

«IIpeobpa3oBaHus BbIpaKeHHUil, COiePKAIIMX CTEeNIEHH U PAIHKAJIbD»)

I_[e.m, paﬁoTbIZ O606I.I.II/ITB, 3aKpCIUTh U CHCTCMATHU3UPOBATH 3HAHUA YUYaAlUXCA IPU PCIICHHUU
KOHKPCTHBIX 3aJIaHUM 110 TEME

IIpakTuyeckas padora popmupyer:

[TP62. ymeHue onepupoBaTh MOHATUAMU: CTENEHb YMCIA, JOrapu(M YUCIIa; YMEHUE BBIIOIHSATD
BBIUHCJICHHE 3HAaYEHUH 1 peoOpa30BaHus BHIPAKEHUHN CO CTENEHSIMU U JlorapudMamu, mpeodpa3oBaHus
IpOOHO-PALIMOHATIBHBIX BBIPAKEHHIA;

[TPy6. ymenue cBOOOJHO ONEpUPOBaTh MOHATHUSAMHU: CTENEHb C LEJIbIM IOKa3aTeleM, KOpEeHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEHCTBUTEIbHBIM
(BelecTBEHHBIM) MOKa3aTeNeM, Jorapugm yuciia, CHHYC, KOCUHYC ¥ TAHT'€HC MPOU3BOJIBHOTO YUCIIA.

[1Py18. ymeHHe MoOAENUpPOBaTH peajbHblE CHUTyallMd Ha S3bIKE MaTeMAaTHUKH; COCTaBJIATH
BBIPQXCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33Jla4M, MCCIEAO0BATH IOCTPOEHHBIE
MOJIETI C KCIIOJIb30BAaHWEM armapara ajreOpbl, HHTEPIPETUPOBATh MOJIYYEHHBIH pe3yJbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEINU € MIOMOIIBI0 T€OMETPUUYECKUX MOHATUI U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIedb W HMHTEPHIPETUPOBATH MOJYyYEHHBIN
pe3ysbTaT; pemarb NPUKIAJHBIE 3aJaud CPEACTBAMH MAaTE€MaTH4ECKOrOo aHaliu3a, B TOM YHCIIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3MUECKOro Xapakrepa.

Boinosinenue padorsl cnocodcTByeT GopMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajJad NpoPecCHOHANbHON eATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJIJICKTUBE U KOMAH/JIE,
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IIK 1.5 O6ecneuuBaTh KOHTPOJb, YYET M pEryaupoBaHHE OecriepeOOHON MOCTaBKU SIEKTPUUYECKOM
SHEPTUH NOTPEOUTENSM C IPIMEHEHNEM CPEACTB aBTOMATH3aLNH.
3aganue

1. Brruucnure:

a) V24-9; 6) V48-27;
B) /54 - 24; T) V75 - 45;
1) V160 - 625; e) 3/48-162;
2. TlpencraBbTe BBIPAJCHWE B BHJIC CTCIICHW W HAWJIUTE €ro 3HAYCHHUE IPU JAHHOM 3HAYCHUHU
IIEPEMEHHOM:
as-a”® -6 _p” =1
a) —;- npua= 6; 0) p2p-s PUP =735
b= _ 1 -3y2, 1 _
B) (b2)-3 Hpr Y r) (t ) P nput = 0,1.

3. V3BeCTHO, YTO JMAMETP CTEPXKHA-TIOABECKM W3 apmarypuod cranm d, =3cm. Onpenenure
2
TpeOyeMyIo IIIOLIAlb CEUEHUs CTePKHA Ay, (CM°), €ciu 1uaMeTp 3anaercs 1o popmyie

4. 4,,
d,, =.—— . 3HaueHue 77 BO3bMHTE PaBHOE 3.
T
4. Tlepuon nomypacmnajna emectBa paBeH 140 cyrok. Ckonbko BemiecTBa octanercst uepes3 10 jer, eciu
€ro HayaJbHas Macca paBHa 8r?
5. KoauuecTBo TEIIOTHI, BhIIEIIEMOE IPOBOJHUKOM C TOKOM, BblUHMcIsgeTcs 110 popmyne: Q = I - Rt.

Haiigure cuny Toka (B Ammiepax), ecmn Q = 720 /Ixx, R=90m, t =5c.

ITopsinok BbINOJIHEHHUS PadOThI

BriHECHTE 3HAK MUHYC U3 IPOU3BEACHMS. BOCIIONB3ylWTECh CBOMCTBOM CTENEHU C OTPHULATEIBHBIM
nokaszarenaeM. YTNOTpeOuTe CBOMCTBO BOCHPOM3BENEHHUS BO BTOPYIO CTeMeHb. J[1s1 OKOHYATEIbHOTO
VIOPOIIEHHUS 3TOT0 IpHUMEpa BOCHOJIb3YMTECh MPAaBUIOM YMHOXEHUs Jpobeil. B mocnennem mare
BOCITIOJIB3YMTECH JICJIEHUEM CTEIIEHEH ¢ OJUHAKOBBIM ITOKA3aTEIIEM.

B sToM ciyyae Hajmo TPUMEHUT CBOMCTBO CTENEHEM C OTPUIIATENBHBIM TOKaszaresneM. UToObl
pasrpy3uTh NOJIYYEHHYIO JIpoOb, Ha/l0 Mpeodpa3zoBarth 3Ty ApoOb B AeieHue. [IpuBectu apoOs K o0IeMy
3HAMEHATENI0 U MPOU3BECTU CIIOXKEHHE Apodei ¢ obmumM 3HameHarenem. [locneqHum marom cuenarb
COKpAILIEHHE.

Onpenenure NOpsSAOK JelcTBUA. BelpakeHne B nepBol CKOOKEe MNpUBEIUTE K OO0IIEMY
3HaMEHATeNl0, B YUCIMUTENE ClefaiiTe IpynmUpOBKY M BbIHECHUTE OOIIMH MHOXHTENIb 3a CKOOKY.
BreimmonnuTe neneHue, cokpaTuTe Ha oOmmii MHoOuTenb. [locnenHee neiicTBue — ciiokeHue apolei c
OJIMHAKOBBIMM 3HaMeHaTesIMU. [IpuBenuTe moio0HBIE CllaraeMble.

Xoa padoTsl

1) Ynpoctuts Beipaxkenue: ((1°)°(x*))y°  xy’z’
x2y3 X10y10217
BHauasie Ha/lo IPOBECTH PACKPHITHE CKOOOK, JUIS 5TOTO BOCIIONB3yEMCS CBOICTBOM CTEIEHEH.
-3)6 4.2) . 6-3
_ x99,y 740 540,747 _ 412, 3_ -3 5 -10_

- e x0T =Xy Xy =
x

Bocrnonb3yemcst CBONCTBOM CTEIIEHEN ¢ OTPULIATENIbHBIM ITOKA3aTENIEM.
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=y 1
le x3y5 ZlO
OtBer: »° 1
xlz x3y5210
2) VIPOCTHTE BBIPAKEHHUE
Vx+1 . 1

xNx+x+x 2 [y

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

®dopmyna U3 ycIoBHs 3a1a4u MOCTe 3aMEeHbI OYAET BBITJISIETh TaK: atl . 1

A 5 .3 , a®+a*+a a*-a
3ameTuMm, uto a -a=a(a’-1")=a(a-1)(a"+a+l).
Torma a+1 | 1 a+l  a(a-1)(a’ +a+l)

=(a+)(a-D)=a"-1.

a3+a2+a'a4—a_a(a2+a+l) 1
BepnewMmcs k 3aMeHe: a’-1=x-1.
OTtBer: x-1.

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

Kpurepum ouenku:

Ounenka "0oTJMYHO'" CTaBHUTCS, €CIM padOTa BHINIOJHEHA B IMOJHOM 00BEME C COOIIOACHHEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aUCH ¥ BBIYUCIICHUSI.

Ounenka ''Xopomo' CTaBUTCS, €CIU BBINOJIHEHBI  TpeOOBaHMS K OLEHKe "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y/10BJIeTBOPUTEIBHO' CTaBUTCS, €CIM pabOTa BHIMOJIHEHA HE IMOJHOCTHhIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUIbHBIE pPE3YyibTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ''HeyJ10BJIeTBOPUTENbHO' CTaBUTCS, €clii paboTa BBHIMOJHEHA HE TOJHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsl

IIpakTuyeckoe 3ansaTue Nel(

«Pemenue nmoka3aTeJabHbIX ypaBHeHHﬁ»

He.]'lb paﬁoTbIZ O606H_II/ITB, 3aKpCIUTh U CUCTCMATU3UPOBATH 3HAHUA YYHAlIUXCAd II0 MCTOAaM
pCHICHUS ITOKA3aTCIbHBIX ypaBHCHHﬁ. PaCCMOTpCTL MMPUMCHCHHUC IMOKA3aTCIIbHBIX (I)YHKI_II/Iﬁ

IpakTuyeckasi padora popmupyer:

[1P62. ymenue onepupoBaTh MOHATUSAMH: CTENEHb YHCIA, JOrapu(M YUCIa; YMEHHUE BBIIOIHSITD
BBIUHCJICHHE 3HAaYeHUI U TIpeoOpa3oBaHusl BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus
IpoOHO-pallMOHATILHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh HOHATHUSMHU: pPalMOHAJIbHBIE, MppallMOHAIbHbBIE, MOKAa3aTeNbHbIE,
CTEIeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
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[TPy6. ymeHue CBOOOJHO OINEPHUPOBATH MOHSATHAMHU: CTENEHb C LEJNBIM IOKa3aTelleM, KOPEHb
HaTypaJbHOM CTENEHH, CTENEeHb C pAlUMOHAIBHBIM IOKAa3aTejaeM, CTENEHb C JIEUCTBUTEIIBHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[1Py7. ymeHue omepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKICCTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHMM, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWPpPALMOHAIbHBIC, I[IOKA3aTelbHbIE, CTEMEHHbIe, JIOrapu(PpMUUECKUE,
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3IUYHBIX IPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MAaTeMaTH4YEeCKUX 3a/Jad U 3a1ad u3
pa3IMyYHbIX 00JacTel HAyKH U peaslbHOM JKU3HHU.

[1Py18. ymeHue MoaenupoBaTh peajbHblE CHUTyallud Ha $3bIKE MaTEMaTHKH; COCTaBJIATh
BBIPA)KCHUSI, YPABHEHUS, HEPABEHCTBA M X CHUCTEMBI [0 YCIOBHUIO 3a/1ayd, UCCIEA0BaTh IIOCTPOCHHbIE
MOJICJI C KCIOJB30BAaHMEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTUYeCKUE MOJEIIN C IOMOIIBIO T€OMETPUUYECKUX MMOHATUN U BEJIMYUH, PEIIATh CBA3aHHbIE C HUMHU
MIPaKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelaTh NPUKIAAHbIE 3a/Jadyd  CpPEICTBAMM MAaTeMaTHYEeCKOTrO aHajliu3a, B TOM YHCIIE
COIMAIIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa.

Beinosinenue padorsl cnocodcTByeT GOPpMUPOBAHUIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH |
MH(pOPMAalMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 3a/1a4 PO ECCHOHATILHOMN 1A TEIbHOCTH;
OK 04 DddexTrnBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
IIK 1.5 OOGecnieuuBaTb KOHTPOJb, YYET M pEryaupoBaHHe OecriepeOOHON MOCTaBKU 3JIEKTPUUYECKOM
SHEPTUU TOTPEOUTEISIM C IPUMEHEHUEM CPEJICTB aBTOMATHU3AIINH.

3aganue
1. Pemmts ypaBHEHUS:
2) (l)x —1; 6) 0,5% = 0,125;
9 ) ) ) )
1
B) 4 =—; r) 7F=o
n) 10* = 4/1000; e) 0,3* = 3/0,0081;
x_ 1. 0 _ :
®) 5% =7—; 3 (3) =25V5;
w) 2%+ = 4, K) 0,4475% = 0,161/0,4;
2—-x
n) 531 =02 w (3)  =8VZ;
2x+3 4x-7
AN AT
x _ ax+3 _ ) 13x+7 13x+8_ .
m) 3% —3%*3 = _78; p2(G) -7-(G) =49
2x-1 _ £2x-3 _ 4 Q. 1)5%1 AN
©) ST oS =48 0 () +G) =5

h
2. JlaBieHre BO3/yXa U3MEHSETCS B 3aBHCUMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha kakoii BeICOTE
JaBJIEHHE BOo3yxa paBHO 128I1a?
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3. Cuma TpeHHUs KeJe3HOr0 Tpoca, HAMOTAHHOTO Ha IKele3Hb OapabaH, JaeT BO3MOXKHOCTHh
YpPaBHOBECHTb MeHbIIeH cwioii F, Bombiyto cuny F, koTopyro Beramcistor no gopmyne F =F,-3",

rae N - 4ucino BUTKOB Tpoca Ha Oapabane. TpeOyercs yCTaHOBUTH CKOJBKO pa3 TpPOC HAMOTaH Ha
6apaban, eciu cuinoii 8 H ynepxuBaercs rpys 24 H.

IHopsinok BbINOJIHEHHUS PA0OTHI:

OGe uyacTH ypaBHEHHs NPHMBOAUM K OJHOMY OcHoBaHuio: a'® =a®®

» THC (a>0,a=1) 3areM
ucrnons3yeM cuenyroee cBoiictBo: ( a'® =a®) o (f(x) = d(x).

Xoa padoTsl

Pemmre ypaBHeHHe: 1x2-05. [51-0,001-

Pemenne: [IpeoOpasyem ypaBHeHUE K BUAY: o' ™ =a®™ .
022050105 _ 013 e 027> ~05+05 _ 033 o 0137 _03

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

®opma npeacTaBaeHUus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ouenku:

Ouenka "OTJIHYHO" CTaBUTCSH, €CIM padOTa BBHINOJHEHA B IOJHOM 00BEME C COOJIIOICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''Xopomo" CTaBHUTCS, €CIHM BBIOJHEHBI  TPEOOBAaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ounenka "y10BJIeTBOPUTEIBLHO' CTaBUTCS, €CITM pabOTa BBIOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHU.

Ounenka '"HeyI0BJIEeTBOPUTEIBLHO'" CTAaBUTCS, €clid paboTa BBIMOIHEHA HE TMOJIHOCTHIO WU
00BEM BBITIOJIHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABUIIBHBIX

Tema 1.3 KopHu, cTeneHu u jorapugmsol

IIpakTyeckoe 3anaTue Nell

«Pemenne noka3arejabHBIX HEPaABECHCTB»

He.]'Ib: O606H_[I/ITL, 3aKpCIIUTh U CHUCTCMATU3UPOBATH 3HAHUA YUAIIUXCA IO MCETOJaM PCIICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB.

IIpakTuyeckas padora popmupyer:
[IP62 yMeHue omepupoBaTh MOHATUSMHU: CTENEHb YHCTA, JIOTapu(pM UYHCIA; YMEHHE BBIIOJHATH
BBIUMCJICHHE 3HAaUE€HUH U peoOpa30oBaHUsl BIPAXKEHUN CO CTENEHSIMH U JIorapupmami,
npeoOpa3oBaHus JPOOHO-PAMOHATBHBIX BBIPAXKCHHH;,
[1PG3 ymeHnue onepupoBaTh NOHITUSIMHU: palliOHATIbHbIE, UPPALIMOHATIbHBIE, TOKA3aTENIbHbBIE, CTEIIEHHBIE,
norapuMuUecKue, TPUTOHOMETPUIECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;
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[1Py6. ymenue cBOOOJHO ONEPUPOBATH TMOHATHUAMHU: CTEHEHb C IENBIM II0Ka3aTesieM, KOpPEHb
HAaTypaJIbHOM CTENeHM, CTENeHb C palUOHAJIBHBIM IIOKa3aTejeM, CTelNeHb C JAeHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHATHSAMH: TOXIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
palnoHaiIbHbIE, UppaloOHaNIbHBIE, MoKa3aTebHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IOMOIIbIO PA3IMYHBIX IPUEMOB; pPelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MAaTeMaTH4YEeCKUX 3a/Jad U 3a1ad u3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
Pas3IUYHBIM KOHTEKCTAM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIM3a M HMHTEPIpEeTaluu WH(pOpManuu u
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH;
OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.

MarepuanbHoe obecnieuenue: VHauBuyabHbIe 3aaHUs, CIIPABOYHBIC MATEPHAIbI, KOHCIICKTHI
JICKIINN.

3aganme:
1.Pemmre npocreime noka3areabHble HEPABEHCTBA!

1\* . x 1. 3¢ 1
) (3) <216 227> 32
2. Pemnre mokasartesibHbIe HEPABECHCTBA:

1) 5¥°~2x-1 < 25;
2) 3**2 4+ 3*"1 <28
IMopsaaok BbIMOTHEHHS] PA0OTHI:
1. 3anumure mokasaTelibHOE ypaBHEHHE.
2. OO0e yacTu HepaBEHCTBA MPHUBEIUTE K OJTHOMY OCHOBaHHIO:
af @) > qet)
3. Ilpwm pemieHnu nokas3areNbHBIX HEPABEHCTB HEOOXOMMO YUECTh CBOHCTBO MOHOTOHHOCTH
dysxmum, T.e. mpu a > 1 a’® > 2™ < f(x) > @(x)
mpu 0<a<1a® >a?® < f(x) < px) .

4. Pemmre mosyduBIIeecs aareOpandecKoe HepaBEHCTRO.
5. 3amnuummre oTBeET.

Xox pa0dorsl: 3anucars 3aJaHUE B TETPAb U PELINTH.

1. (%)x <216

Perenue:

X -3
@) <G - >
x> -3 -3

Otser: x € (—3; +)
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2. 5X*~2x-1 < 5
Pemenue:
5x2—2x—1 < 52
x> —=2x—-1<2

x>—2x—-3<0

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

Otset: x € (—1;3)
3.3%+2 4 3%~1 < 28
Pemenme: 3% - 32 4+ 3% -§< 28

¥ =y,
9y +2y < 28;
91y < 28;

y<28:95 y<3.

BepHemcst k crapoii nepemenHoi: 3% < 3\\

x <1 1
dopma npeacTaBIeHus Pe3yJibTaTa: BHIIIOTHEHHOE 33 [aHKe

v

Kputepun onenkn:

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

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOMYUNUTh MPABWIBHBIE PE3YIbTaThl U BHIBOJIBI;, B X0OJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.3 KopHu, creneHu u Jiorapupmbl

IIpakTnyeckoe 3ansaTue Nel2

«PeleHue noka3ateIbHbIX YPABHEHUI U HEPABEHCTB)

37



Heanb: OGOOMHNTH, 3aKpENUTh U CUCTEMATHU3UPOBATh 3HAHUS YUYAIIUXCS MO METOAaM peIIeHUsS
[TOKa3aTeIbHBIX YPABHEHUM U HEPABCHCTB.

IIpakTuyeckas padora popmupyer:
[1P62 ymeHue omepupoBaTh MOHSATHSAMM: CTENEHb 4YHCIA, JOrapupM YWCIA; YMEHUE BBITOJIHATH
BBIUMCIICHHE 3HAaYEHUH U TPeoOpa30BaHus BEIPAXKEHUH CO CTENEHAMU U Jorapugmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHANBHBIX BBIPAKCHHIA;
ITP63 ymeHue onepupoBaTh NOHATUSAMHU: PallMOHAIbHbIE, UPPALMOHAIbHBIE, IOKA3aTEIbHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
ITPy6 ymeHnue cBOOOHO ONEepUpOBaTh MOHIATUAMU: CTENEHb C LEJIBIM [T0Ka3aTeIeM, KOPEHb HaTypalbHOM
CTENEHH, CTENEHb C pPALMUOHAIBHBIM I10Ka3aTeJIeM, CTENEHb C JIEHCTBUTENIbHBIM (BEILECTBEHHBIM)
HokasareseM, Jorapudm yucia, CHHyC, KOCUHYC U TAHT€HC IIPOU3BOJILHOTO YHCIIA;
[1Py7 ymeHue omepupoBaTh MOHATUSAMHU: TOXKIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPaBHCHHMM M HEPABEHCTB, PaBHOCHIBHOCTh YPAaBHEHMI, HEPABEHCTB M CUCTEM,
panMOHAIbHbIE, HMppaLMOHAIIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUYECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA M CUCTEMBI C IIApAMETPOM;
IIPUMEHSTh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MAaTeMaTU4eCKUX 3aJad W 3a1ad u3
pa3aMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;
[IPyl8 ymeHue MonenupoBaTh pEalIbHbIE CUTYallUM Ha S3bIKE MAaTEMATHKH; COCTaBIATH BBIPAKCHUS,
YPAaBHEHUsI, HEPABEHCTBA M HMX CHUCTEMBI IO YCIIOBHMIO 3aJa4M, MCCIENOBATH ITOCTPOECHHBIE MOJEIH C
UCIOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJIYYEHHBIH  pe3yibTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIUYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKUE 3aJauyd; COCTaBJISATb BEPOSTHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarb IPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHMYECKOTrO AaHalu3a, B TOM 4YHCIIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3HUUECKOro XapakTepa.

Boinosinenue padorsl cnocodocTByeT GOPMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJCTBA IOMCKA, aHajdM3a M HMHTEpIpeTalud HH(QOpMaluu H
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BHIIOJHEHUS 3a/1a4 IPpOo(eCCUOHAIBHON eI TENbHOCTH;
OK 04 D¢ dexTrBHO B3auUMOIeCcTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.
IIK 1.5 OOecneunBaTh KOHTPOJb, YY4€T U PEryIUpOBaHUE OecriepeOOHONW MOCTaBKH AJIEKTPUUYECKOU
SHEPIUU NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH.

MarepuanbHoe ob0ecnieuenue: VHauBUIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEpPHaJIbl, KOHCIIEKTHI
JIEKITUH.

3ananne
1. Pewuts ypaBHEHUS:
1 X

a) (E) = 1; 6) 0,5% = 0,125;
B) 4x=i; r) 7x=L;

64 343
x) 10* = 3/1000; e) 0,3* = %/0,0081;

1 X

K) 5% = 3\/—2—5: 3) G) = 25v/5;

h
3. JlaBiieHre BO3ayXa U3MEHSETCS B 3aBHCUMOCTH OT BBICOTHI 10 3akoHy p(h) = 3z. Ha xakoii BbIcOTE

naBiieHre Bo3ayxa paBHo 8111a?
38



3. Cuma TpeHHUs KeJe3HOr0 Tpoca, HAMOTAHHOTO Ha IKele3Hb OapabaH, JaeT BO3MOXKHOCTHh
YpPaBHOBECHTb MeHbIIeH cwioii F, Bombiyto cuny F, koTopyro Beraumcistor no gopmyne F =F, -3",

rae N - 4ucIo BUTKOB Tpoca Ha Oapabane. TpeOyercst yCTaHOBHTB, CKOJBKO pa3 TPOC HaMOTaH Ha
6apaban, eciu cuinoii 8 H ynepxuBaercs rpys 24 H.

IHopsinok BbINOJHEHUSI PA0OTHI:

OGe uyacTH ypaBHEHHs NPHMBOAUM K OJHOMY OcHoBaHuio: a'® =a®®

» THC (a>0,a=1) 3areM
ucrnons3yeM cuenyroee cBoiictBo: ( a'® =a®) o (f(x) = d(x).

Xoa padoTsl

Pemmre ypaBHeHHe: 1x2-05. [51-0,001-

Pemenne: [IpeoOpasyem ypaBHeHUE K BUAY: o' ™ =a®™ .
022050105 _ 013 e 027> ~05+05 _ 033 o 0137 _03

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

®opma npeacTaBaeHUus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ouenku:

Ouenka "OTJIHYHO" CTaBUTCSH, €CIM padOTa BBHINOJHEHA B IOJHOM 00BEME C COOJIIOICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BEIYUCIICHUA.

Ounenka ''Xopomio" CTaBHUTCS, €CIHM BBHIOJHEHBI  TPEOOBAaHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ounenka "y10BJIeTBOPUTEIBLHO' CTaBUTCS, €CITM pabOTa BBIOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBIITOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIIbHBIE PE3YyJbTaThbl M BBIBOJBI; B XOJ€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka '"HeyI0BJIEeTBOPUTEIBbHO'" CTAaBUTCS, €clid paboTa BHIMOIHEHA HE TMOJHOCTHIO WU
00BEM BBITIOJIHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABUIIBHBIX

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckoe 3ansitue Nel3

«HaxoxkaeHue 3HaYeHU JJorapu@Ma no NpousBoIbLHOMY ocHoBaHHUIO. [Iepexox oT ogHOrO
OCHOBAaHHUA K APyromy. Beruuciaenue u cpaBHenue jgorapugmos. Jlorapupmuposanue u
NMOTCHIHHUPOBAHUE Bblpil)KBH]/lﬁ»

Heab: O000MMUTH, 3aKPENUTh U CUCTEMATH3MPOBATh 3HAHMS ydyaimuxcs 1mo teme. PopmupoBarthb
HaBbIKM HAaXOXKJIEHUS 3HA4YeHUM JorapuMUYECKUX BBIPAKEHUH, MPUMEHsSI OIpe/ieJieHHe U CBOWCTBA
norapu¢moB, Jjorapu(MupoBaTh U NOTEHIIMPOBATH BBIPAKEHHS.

IIpakTuyeckasi padora popmupyer:

[1PG2 ymeHue omnepupoBaTh MOHSTHUSIMU: CTENEHb YMCIA, JIOTAapU(M 4YHCIIa; YMEHHE BBITOJIHATD
BBIUHCIICHHE 3HAYCHHUI 1 TIPpeoOpa30BaHus BRIPAKEHUN CO CTETICHSIMH U JIorapudMamMu, mpeodpa3oBaHus
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,
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[IPy6 ymeHue cBOOOIHO ONEpUPOBATh MOHATUSAMHU: CTENEHb C IEJIBIM IOKa3aTeleM, KOpEHb
HaTypaJIbHOM CTENEHH, CTEIECHb C PpAaldOHAIBHBIM II0Ka3aTeleM, CTENeHb C JCHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[IPyl8 yMeHnme wMoIenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBMIO 3a/1ayH, UCCIIE0BATh IIOCTPOEHHBIE
MOJIEJIN C KCHOJb30BAaHUEM amImapara aiareOpbl, MHTEPIPETUPOBATh NOIYYEHHBIH pe3ybTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C MIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
IIPAKTUYECKUE 3aJa4M; COCTaBIATh BEPOSTHOCTHYIO MOJEIb M HHTEPIPETHPOBATh IOJIYYEHHBIN
pe3ynbTaT; pelarb IPUKIAAHBIE 3aJadyd CPEICTBAMM MATEMAaTHUYECKOrO aHalu3a, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKOT0 U (PU3HUECKOr0 XapaKTepa;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparb cmocoObl pemieHus 3aaad NpodhecCHOHANBHOW AEATENbHOCTH HPUMEHHTENBHO K
Pas3IUYHBIM KOHTEKCTAM ;
OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
IIK 1.5 OOGecnieuuBaTb KOHTPOJb, YYET M pEryaupoBaHHe OecriepeOOHON MMOCTaBKU 3JIEKTPUYECKOMH
SHEPTUU MOTPEOUTEISIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH.

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

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

1 1
0) 2log, 6 +10g, 0,2 + Elog4 25 — Elog4 81.
2. Haiiaure 3HaueHue BhIpaskeHns: 271710836 — 410840125
3. TlposorapudmupyiiTe BBIpOKEHUE I10 TMPOU3BOIHBHOMY OCHOBAHHIO:
a?i/d
b3c5S '’

4. EMKOCTb BHICOKOBOIBLTHOTO KOHIeHCaTopa B gatunke C = 2 - 10~ °®. lapannensHo ¢
KOHJIEHCATOPOM HOJKIIOUEH PE3UCTOP ¢ conmpoTupiaeHneM R = 5-10° Owm. Bo Bpems paboThl
JlaTYMKE HampsbkeHue Ha KoHjeHcatope Uy = 16 kB. Ilociie BBIKIIOUEHUST AaTYMKa
HampsbKeHUe Ha KOHJIeHcaTope yobiBaeT a0 3HadeHus U (kB) 3a Bpems, onpeaensiemoe

U
BeIpakeHueMm t = aRC log, Fo(c), rae a = 0,7— nocrosHHas. OnpenennTte HanpsHKEeHUE Ha

KOHACHCATOPEC, €CIIN ITOCJIC BBIKIIFOYCHUA JaTUWKa IMPOIIO 21 ¢. OTBeT JaliTe B KMJIOBOJIbTAX.

Ilopsinok BbINOJHEHHSI padOThHI:
1) Vcnonp3yiiTe COOTBETCTBYIOLIME CBOIMCTBA JIOTApHU(PMOB 1 OIpeAeIeHUE Jorapupma.
2) Hcnonp3yiiTe OCHOBHOE JIOTapu(MHUECKOE TOMKIESCTBO U CBOMCTBA JIOTapH(PMOB.

Xox pa0doThI:

1) a) Beruncnure: logg ;s 0,64 + logg s 10

Pemenne: logg ,5 0,64 +logy 5 10 = =
log. a
log. b

Hcrnosnb3yem opmyity mepexoja K HOBoMy ocHoBanuio 109, a = , TOJTyY1M

c
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_ log, ;0,64
log,s 0,25
Jlajiee UCIoIb3yeM CBOMCTBA Jlorapu(dmMa CTETIeHH U JorapudMa Mpou3BeICHUS

=l0g,5+/0,64 +1log, 510 =log,(0,8-10) = log, ; 8 = —3. Otaer: -3.
6) 2log, 6 +10g, 0,2 + %log4 25 — %log4 81

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

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

2) HaiimuTe 3HaueHne BhIpaxkeHus: 27110836 — 410840125

Pemenne: 271710836 _ 410840125 —
Hcnonb3yeM CBOMCTBA CTENICHEH W OCHOBHOE JIOTapU(PMHIUECKOE TOKIESCTBO

_ 1000 33 27 1 7
3V1-logz 6 _ 410840,12571 _ 93-3logs6 _ »gl08475= — _ -~ o _ "' o__- _aqo__~"_
(33)1-logs 41084 =3 083 49847125 = 31082216 8 = 216 8 = 5 8= 78.
Otser: —71.
8
3) IIponorapudmupyiite BEIpa)keHHE IO TPOU3BOJIEHOMY OCHOBAHHIO:
a?¥d
b3c5’

HDOJIOF&DI/Id)MI/IDOBaTb BBIPAXKCHHEC — 3TO 3HAYUT BBIIIOJITHUTH CJ'ICIIYIOIJ_II/Iﬁ AJIropuT™:

1. B3sarh naHHOE BhIpaXKeHUE B CKOOKH M Mepe]] HUMU IMOCTaBUTh 3HAK Jioraprudma 1o 3a1aHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa orapudMoB, He0OOXOAUMO yOpaTh BHYTpH Jiorapupma Takue AeUCTBUS, KaKk
BO3BEJICHUE B CTEIIEHb, BO3BEJCHUE B KOPEHb, YMHOKEHUE U JICIICHHE

[Iponorapudmupyem o ocHoBanuto 10:

aZW _ 2 z{/— 3 5 1 .
lg 35 = lga® +1lgVd — lgb” — lgc> = 2lga + Zlgd —3lgb — 5lgc;

4) EMKoCTb BHICOKOBOJIBTHOTO KOHJIeHCaTopa B gaTunke C = 2 - 107°®. [lapaiensHo ¢ KOHAEHCATOPOM

TIOJIKJTFOYEH PE3UCTOP ¢ compoTuBieHneM R = 5-10° Om. Bo Bpems paGoThI 1aTuvKe HaINpsyKEHHE Ha
koHzgeHcarope Uy = 16 kB. Ilocie BbIKIIIOUEHUST TaTuMKa HANpsKEHHE Ha KOH/eHcaTope YObIBAeT J10

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

Ornpenenure HaNpsHKEHUE HA KOHJEHCATOPE, €CIIH MOCTE BBIKIOUEHUsT AaTunka npouuio 21 c. OtBeT
JalTe B KUJIOBOJILTAX.

Pemenue:
3azaya CBOAUTCS K PELICHHIO YpaBHEHUS pu t = 21¢ npu 3aJaHHBIX 3HAYEHUSAX HAYAJIBHOTO
HanpskeHus Ha KoHaeHcatope Uy = 16 kB, conporusnenus pesuctopa R = 5 - 10°0Om u émxoctn

xoHaeHcatopa C = 2+ 107 °d:

0,7-2-107°-5-10° - log, = = 21;
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71og, % = 21;

16

10g27— 3;
U = 2 kB.

(I)opMa NMpeacraBjJdceHusd pedyjabTaTa: BbIIIOJHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BEIYUCIICHUA.

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

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

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

Tema 1.3 KopHu, cTeneHu u Jjorapugmsl

IIpakTnyeckoe 3ansaTue Nel4

«IlocTpoenne rpagpukos Jorapupmuyeckux GpyHkumin»

Heab: O600mMUTh U CUCTEMATU3UPOBATh 3HAHUS y4alllUXcs, (OPMUPOBATH HABBIKM IOCTPOCHUS
rpadukoB JorapupMuueckux (QyHKIMH ¢ MOMOLIbI0 MpeoOpa3oBaHUM M HCCIEOBaHUS UX CBOWCTB.
PaccmoTtpeTs npuMeHeHue 1orapugpmoB.

IIpakTnuyeckas padora popmupyer:

IIP65 ymeHue omepupoBaTh MOHSATHSAMHU: palMOHalbHas (YHKLIHMSA, IOKa3aTelabHass (QYyHKLHS,
cTeneHHas QpyHKuus, Jorapumuueckas pyHKIMs, TPUTOHOMETpUUecKue PyHKINU, oOpaTHbIE (YHKIUY;
YMEHHUE CTPOUTh I'padUKu M3YUYEHHBIX (YHKIMI, UCIONB30BaTh rpadUKyU MPU U3YYEHUHU IPOLECCOB U
3aBUCHMOCTEH, MpH pelIeHuH 3aJad U3 APYrux y4eOHbIX NpPEeIMETOB U 3aJad U3 peabHOM >KU3HU;
BBIpaXaTh (OPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[IPy8 ymenue cBOOOJHO oOINepUpoBaTh NOHATUAMHU: rpaduk (yHKUKMK, oOpaTHas QyHKIHA,
KOMMO3ULUS (DYHKIMM, TuHEHHas (QyHKIUS, KBagpaTHuHas (QYHKIUS, cTereHHas (QYHKIHS C LENbIM
MoKazareiaeM, TPUTOHOMETpHuYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPUUYECKHE  (YHKIIMH,
nokaszatenbHas W Jorapugmuyeckas (QyHKIUH; YMEHHE CTPOUTh TIpaduku (YHKIHHA, BBINOIHATH
npeoOpa3oBanus rpadukoB (YHKIUN; yMEHUE HCIOIb30BaTh TIpaduKud QYHKIMA IS U3Yy4eHUs
MIPOIIECCOB M 3aBUCUMOCTEH MpH PELICHNUH 33aa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BbIpaXkaTh (pOopMyJaMH 3aBUCUMOCTH MEX]y BETMYMHAMM; YMEHHE CBOOOIHO ONEPUPOBATH MOHITHSIMHU:
YEeTHOCTh (DYHKIMH, MEPHUOAMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTb (DYHKIIUH,
KCTpeMyM (yHKIMM, HauOojplliee M HauMeEHbIlIee 3HA4YeHHUA (QYHKIMM Ha MPOMEXKYTKE; yMEHHeE
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MIPOBOANTH HCCeNOBaHUE (QYHKITUN; YMEHUE UCTIONB30BaTh CBOMCTBA M Tpaduku PYHKIUN TSI pelICHUS
ypaBHEHHUIA, HEPABEHCTB U 3aj[ay C mapaMeTpaMu; U300paxaTb Ha KOOPJUHATHOM MJIOCKOCTU MHOXKECTBA
pELIECHHUI YpaBHEHNUIA, HEPABEHCTB U UX CUCTEM;

[IPyl8 yMeHue MoJenupoBaTh peajbHbIE CUTYallUM Ha S3bIKE MAaTeMaTHUKHU; COCTaBIATH
BBIPAYKEHHUS, YPABHEHUSI, HEPABCHCTBA U UX CHCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIEIOBATH IIOCTPOCHHbIC
MOJIETIM C HCIIOJIb30BAaHHUEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTeMaTUYECKUE MOJICIIH C MIOMOILBK T€OMETPUUYECKUX MOHITUN U BEJIMYMH, PEIIATh CBA3aHHBIE C HUMHU
MPAaKTUYECKUE 33a7a4d; COCTABJISATh BEPOATHOCTHYIO MOJEIb W HWHTEPHPETUPOBATh MOJYUYECHHBIN
pe3yJIbTaT; pelarb NPUKIAJAHBIE 330a4d CPEACTBAMM MATEMATHYECKOrO aHajau3a, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOro XapaKTepa;

BoinosiHeHne padoThl cnoco0cTBYET (DOPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
Pas3IUYHBIM KOHTEKCTAM ;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 3a/1a4 TPO(eCCUOHAIbHON AEATENbHOCTH;
OK 03 IlmanupoBaTh M pEaIM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE WM JIMYHOCTHOE Ppa3BUTHE,
IPEINPUHUMATENbCKYIO JIEATEIIbHOCTh B IpOQecCHOoHanbHON cdepe, HCHONb30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIHAX
OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaH/IE.
[IK 1.5 ObecneunBaTh KOHTPOJb, yYET M PETyIUpOBaHHE OecrepeOOHON MOCTaBKH JIEKTPUYECKOM
SHEPIUU NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3ALUH.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHI)HBIe 3alaHuA, CIIPAaBOYHLIC MaTCpUalibl, KOHCIICKTLL J'IGKLIHﬁ.

3ananne:
B oxHoll cucteme KoopMHAT MOCTPOUTH IPaPUK dJIEMEHTAPHON U JaHHON (YHKITHI:

1. y=log,(x —2);
2. y=2-logix;
2

3. y=logs(x—2)+1

IMopsinok BbINoOJIHEHUs PadOTHI:
1. Omnpenenute, ¢ MOMOIIBIO KAKUX T€OMETPUUYECKUX NMPEOOpa30BaHUNA MOXKHO TOCTPOUTH Irpaduk
3aIaHHON (PYHKITUU:
o Ipapux ¢yukumu y = f(x) + B mnonyudaercs mnapajuiebHBIM MEPEHOCOM Tpaduka
¢byaknuu y = f(x) B MONOXHATEIBHOM HampaBieHHH BIoik ocu Oy Ha paccrosiHue B,
ecau B > 0 u B oTpuIiaTensHOM HarpaBieHuu B0k ocu Oy, ecnu B < 0;
o Ipapuk ¢yskumm y = f(x + b) momyuyaercss mapayuIeTbHBIM TEPEHOCOM TpaduKa
¢byHknuu y = f(x) B MOJOXKUTETHLHOM HaNpaBICHUU BIOJh ocu OX Ha paccTtosHuE b,
ecnu b < 0 ¥ B oTpULIaTEIbHOM HanpaBieHuH B0k ocu Ox, ecu b > 0.
e Ipapux ¢yHkumum y = —f(x) momydaeTcs CHUMMETPHUUHBIM OTOOpakeHHEeM TIpaduka
y=f(X) otHOCHTETLHO OCH OX.
o I'padux pynkuuu y = Af (x), nonyuaercs pactsbkeHueM rpaduka y = f(x) BIoiab ocu
Oy ot ocu Ox B A pa3 ipu A > 1 unu cxarueMm Broib ocu Oy k ocu Ox B 1/ Aba3 mpu
A<
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o ['paduk ¢pynkuuu y = f(ax), nonyqaercs cxatuem rpaduka y = f(x) Baoab ocu Ox K
ocu Oy B a pa3 nipu a > 1 wim pacTsokeHueM BAoJib ocu Ox k ocu Oy B 1/ a pa3 npu
a<l.

2. TlocTpoiiTe ucxoaHbIi rpaduk.

3. ITlpousBenure HyXHbIE TPEOOPA3OBAHUS U TIOCTPONUTE HEOOXOIUMBIH rpaduK.

4. Jlns obOorpeBa NOMEIICHUs, TeMmieparypa B kKotopoM paBHa T, = 20°C, uepe3 pamuarop
OTOILICHHMSI, TIPOIYCKAIOT Topsuyro Boay temmeparypoir T, = 100°C. Pacxon npoxosiiei yepe3 TpyOy
Boasi M = 0,2 kr/c. [Ipoxoas mo Tpyde paccrosiHue X (M), BoJa oxJaxkaaeTcs 10 temmeparypbl T°C, mpu
9eM

X =a abi log L= I
y o2 P Tn
rae ¢ = 42001x/kr*C — TemnoeMKOCTh BOJBI
y=42 Br/m  °C— ko3¢ dumuent Temoobmena
a = 1.4 — nocToAHHAA.
Jlo kakoii Temnepatypsl (B rpagycax Llenbcus) oxyaguTcs Boja, eciu JUIHHa TpyOs! 28 m?

Xox pabdoThI:
1. y=log,(x —2).
[Toctpoum chHavana rpapuk pynkuuu y = log, x.

I'paduk Gpyakuuu y = log,(x — 2) noiydum napauiebHbIM HEPEHOCOM BI0JIb ocu OX BIIPaBO Ha
2.

2. y=logzx —2
[Toctpoum cHavana rpadpuk pyakuun y = logs x.
I'padux pynknmm y = logzx — 2 moIydrM MapauiebHBIM IEPEHOCOM BJI0Ib ock (Jy BHU3 Ha 2.

¥y
[
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3. Jlorapupmudeckre QyHKIUN PacIpOCTPaHEHBI YPE3BbIUYANHO IUPOKO KaK B MaTeMaTHKe, TaK U
B ECTECTBEHHbIX Haykax. [IpuBenéM HECKOJIBKO MPUMEPOB HCIONb30BaHMUS JIOrapudMoB B
pa3HOOOPa3HBIX HAYKAX.

B cratuctuke W TeopuHM BEpPOATHOCTEH Jorapud™ BXOAUT B Ps MPAKTHUYECKH BaXKHBIX
BEPOSTHOCTHBIX pacmpenenenuii. Hampumep, norapupmMuyueckoe pacmpeieieHne HCIONb3yeTcs B
reHetuke u (usuke. JlorHopmanbHOE pacmpezelieHne 4acTo BCTpedaeTcs B cuTyauusx, koraa 101
uccieayeMas BEIMYMHA €CTh NMPOU3BEACHHUE HECKOJIBKMX HE3aBUCHUMBIX IMOJIOKUTEIBHBIX CIyYaiHbIX
MIePEMEHHBIX.

3akon bendopna («3akoH mepBol UQPHI») OMHUCHIBAET BEPOSTHOCTH IMOSBICHUS ONPENEIEHHON
nepBoi 3Havaieil nudpsl Npu U3MEPEHUU pealIbHbIX BeMWYUH. [l OLIEHKM HEM3BECTHOTO HapameTpa
IIMPOKO MPHUMEHSIOTCS METOJ MaKCHMAaJIbHOTO IMPaBAONOJA00MS M CBA3aHHAs C HUM JOrapupmuyeckas
¢bynkus npasaonogoOus. dOaykTyaluu Opu CiIydaiiHOM ONy>KIaHUM OIUCHIBAET 3aKOH XWHYHMHA-
Kosmoroposa.

Jlorapudm wucnonb3yercss B OINpeNeiCHUSX TaKUX BEJIWYMH, KaK II0Ka3aTellb KOHCTaHTHI
aBTONPOTOJIHM3a (CAMOMOHU3AIIMU MOJIEKYJIbI) U BOJOPOIHBIN IMOKa3aTeNb (KUCIOTHOCTH PacTBOPA).

Jlorapudmuueckas cnupaib IEpecekaeT CBOM Paguyc-BEKTOPbI MOJ MOCTOSHHBIM yriom. Ha
OCHOBAHHU ATOTO €€ Ha3bIBAIOT PABHOYTOJIBHOH. DTO CBOWCTBO HAaXOAHMT CBOE NMPHUMEHEHHE B TEXHUKE.
Jleno B TOM, 4TO B TEXHUKE YaCTO MPHUMEHSIOTCS Bpalaronecs Hoxu. Cuila ¢ KOTOPOil OHU JaBsT Ha
paspe3aeMblii MaTtepuai, 3aBHCUT OT yrja pe3aHus, T.e. yIja MEeXIy JEe3BHEM HOXXKa W HaIlpaBlICHHEM
CKOpPOCTH BpaieHus. J[Jis MOCTOSHHOTO JaBJICHUS HY)KHO, YTOOBI YTOJI pe3aHUs COXPAHSUI MOCTOSHHOE
3HAa4YeHHE, a ITO OyAeT B TOM CIllydae, €CIH JIe3BUs HOXEH odepueHbl MO Jayre JiorapuMudeckoit
cnupanu. BennunHa yria pe3anus 3aBUCHT OT 00pabaTbIBa€MOro MarepHuania.

B rungporexHuke mo jorapuMUUECKOl CIHUpaiyd W3rudaroT TpyOy, MPOBOMASIIYI0 MOTOK BOJIBI K
jomnactsaM TypOuHbl. braromaps Takoil gopme TpyObl MOTEpH SHEPrUUM Ha H3MEHEHHE HaIpaBlICHUS
TE€YeHUS] B TpyOe OKa3bIBAlOTCS MHUHUMAIbHBIMH W HAmop BOJBI HCIIOJIB3YeTCS C MaKCHMaJIbHOW
MIPOU3BOIUTENLHOCTHIO.

(I)opMa NMpeaAcCTaBJICHUA Pe3yabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISETCA, €CJIM PadOTa BHITIOJIHEHA B TTOJIHOM 00BEME C COOII0IEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CIM paboTa BBHINOITHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJMYUUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10B/JIeTBOPUTEIbHO'" BBICTABISAETCS, €CJIM PabOTa BBIMOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeIaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckoe 3anaTHe Neld

«Peurenne Jjorapu(pMu4eCKNX ypaBHEHHID)
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Heanb: OO600mUTH, 3aKPeNUTh W CHUCTEMATU3UPOBATh 3HAHUS YUYAIIMXCS IO METOAAM peIIeHUs
norapuMudecKux ypaBHeHUH. DOpMHUPOBATH HABBIKH PEIICHUST YPABHCHHUIA.

IIpakTnyeckas padora ¢popmupyer:

[1P62 ymeHme omepHpoBaTh MOHATUSMH: CTENEHb YHCJA, JIOTapu(M dYHCIa; YMEHHE BBINOJIHATD
BBIUMCIICHHE 3HAUEHUH 1 NpeoOpa3oBaHMsl BBIPAKEHUM CO CTENEHSAMH U Jorapu@gmamu, npeoOpa3oBaHus
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

ITP63 ymeHue onepupoBaTh NOHATHIMU: PallMOHAIbHbBIE, UPPALIMOHAJIbHBIE, TIOKA3aTEIbHbIE, CTEIIEHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

ITPy6 ymeHune cBOOOIHO ONepUpPOBaTh MOHATUAMU: CTEIIEHb C LIEJIbIM I10Ka3aTelleM, KOPEHb HaTypaIbHON
CTENEHU, CTENEHb C pPALMOHAIBHBIM II0Ka3aTeleM, CTENEHb C JIEHCTBUTEIIbHBIM (BELLECTBEHHBIM)
HokasareseM, Jorapudm yucia, CHHyC, KOCUHYC U TAHT€HC IIPOU3BOJILHOTO YHCIIA;

[1Py7 ymeHue omepupoBaTh MOHATUSMH: TOXIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPaBHEHMI M HEPABEHCTB, PAaBHOCWILHOCTb YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
paloHajIbHbIE, HppalOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTEIEHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pellaTh YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IOMOIIIbIO PA3IMYHBIX IPUEMOB; PEIlIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHSTh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MAaTeMaTU4eCKUX 3aJad W 3a1ad u3
pa3auyuHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupath crnocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM ;

OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWUCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMAIUU U
MH()OPMAIMOHHBIC TEXHOJIOTUH JJIsI BBEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

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

MarepuajbHoe obecnedenne:
I/IHI[I/IBI/IHyaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IeKIIPIfI.

3ananme: Pemure norapupmMudeckrue ypaBHEHUS:

1) log,(2x — 6) = 3;

2) log,(2x? —3x — 4) = 2;

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

5 lgvx—-7+Igv3x—-8=1.

ITopsinok BbINOJHEHHS padOTHI:

[lepen HayamoMm peuieHUS ypaBHEHUS HYKHO HAWTH 00lacTh JOMYCTHUMBIX 3HadeHHH. Mcmonb3ys
cBoiicTBa norapu(mMoB 00e YacTH ypaBHEHHUS] IPUBOAUM K OJHOMY ocHOoBanuio log, f(x) = log, g(x).
[Torenuupyem o0e uwactu ypaBHeHus, noiydaem f(X) = g(X). Pemraem momyuennoe ypaBHeHue. T.k.
MOTEHIIMPOBAHNE YPaBHEHUS MOXKET IMPHBECTH K IOSIBICHUIO TOCTOPOHHUX KOpHEH, TO JellaeM
MPOBEPKY. 3aliChIBA€M OTBET.

Xox pa0dorsl: 3anucars 3aJaHUE B TETPAb U PELINTD.
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1) log,(2x—6) =3

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

[IpoBepum, npuHAAIEKUT U HalAeHHBIH KopeHb O/13:

2:435-6=81>0

Ortser: 43,5
2) log,(2x? —3x—4) =2 Ol13: 2x2—=3x—4>0
x?2=2x>-3x—4 x>0x#1

x?2—2x*+3x+4=0

—x>+3x+4=0

x*?—3x—4=0

X1 =-1,x,=4

[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu O/13:

x,=-1 2(-1)2-3(-1)-4>0
24+43-4=1>0

X,=4 2-42-3-4—4>0
32-12-4=16>0

Otser: x; = —1; x, =4

x>0
x—4>0
Hcnons3yem cBoiCTBA U omnpeiesieHue jorapudma:
logs x(x —4) = 1;
x% — 4x = 51;
x?—4x —5=0;
x; =-1;x, =5.

3) logsx +logs(x—4)=1 OnO3: {

[IpoBepum, npuHaIexat 11 HalaeHHble Kopau O/[3:

—1 < 0, 3HaunT X; = —1- IOCTOPOHHUI KOPEHB.
5>0, 5-1=4>0.
Ortsert: 5
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x> 0;
4) log,(2x*> — 7x + 6) —log,(x —2) =log,x OHO3: {2x2 —7x+6 >0
x—2>0
log,(2x? — 7x + 6) = log,(x — 2) + log; x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x2 —7x + 6 = x? — 2x;
2x2 —T7x+6—x*+2x=0;
x?>—=5x+6=0;
X1 =2; x, =3.
[IpoBepum, npuHaiexart i HalaeHHble Kopau O/13:

2>0;

X1 =2;32-22-7-24+6=0
2—2=0
3>0;

X, =3142:32-7-3+6>0;
3—2>0

OtBerT: 3.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurepun oueHku:

Ouenka "OTJHYHO" BBICTABIIACTCS, €CIM paboTa BBHIMOJHEHA B MOJHOM O0OBEME C COONMIOZCHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBET€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "xopouio" BHICTAaBISETCS, €CJIM BBHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO JIOMYIICHBI
2-3 HemoueTa.

Ouenka "ynoBJIeTBOPUTENIbHO' BBICTABISETCSA, €CIM paboTa BBHIMOJTHEHA HE MOTHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTU TAaKOB, YTO IO3BOJIAET MMOJYYUTh NPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' BBICTABISIETCS, €CIIM pa0OTa BHIMOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckoe 3ansitue Nel6

«Pemenue JJorapu(pMuYecKux HepaBeHCTB)

Heanb: OO600mUTH, 3aKpeNUTh M CHCTEMATU3UPOBATh 3HAHUS YYAIIMXCS MO METOJaM pelIeHHs
Jorapu@mMuueckux HepaBeHCTB. @OpMHUPOBATH HABBIKY PEIICHHSI HEPABEHCTB.

IIpakTuyeckas padbora ¢popmupyer:

[1PG2 ymeHue omepupoBaTh MOHATUSMHU: CTENEHb YHMCHA, JorapudM 4YUCIa; yMEHHE BBIMOJHSThH
BBIUHCJICHHE 3HAaYeHUI 1 TpeoOpa3oBaHusl BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus
JIpOOHO-PallMOHABHBIX BBIPAKCHHI;
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[1P63 ymeHue oneprupoBaTh MOHATHIMU: PallMOHAIBHBIE, HPPALIMOHAIbHBIC, TIOKAa3aTelbHbIE, CTEIICHHBIE,
Jorapu@MuuecKrue, TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[IPy6. ymenue CcBOOOJHO OINEPUPOBATH MOHATUSAMHU: CTENEHb C IEJbIM I[OKa3aTeleM, KOpPEHb
HaTypaJbHOM CTENEHH, CTENEHb C pPAlMOHAIBHBIM II0KA3aTENEeM, CTENeHb C JEHCTBUTEIbHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, JorapudM Juciia, CHHYC, KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHATHSAMH: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHHI UM HEPABEHCTB, PaBHOCUJIBLHOCTb YpaBHEHUM, HEPABEHCTB U CHCTEM,
pauuoHalbHbIE, HppaLMOHAJIBHEIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs PEIICHHsS MAaTeMaTH4YEeCKUX 3aJad U 3a1ad u3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

BoinosiHeHne padoThl cnoco0cTBYET (DOPMUPOBAHMIO:

OK 01 Beibupare cmocoObl pemieHust 3aaad MpohecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIIOJIHEHUS 3a/1a4 TPO(eCCUOHAIbHON AEATENbHOCTH;

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

MaTrepuaibHoe o0ecnieyeHue:

WupuBuyanbHbIE 3aJaHNs, CIIPAaBOYHBIE MaTEPUAIIbl, KOHCIICKTHI JICKIUH.

3ananue: Pemnre gorapudMuUecKre HEPaBEHCTBA:
1. log,(5x+3) < 3;
2. logys(3x +4) = logg s(x* + 6);
3. log,(x* —9x+4) >4

Ilopsinok BbIMOJIHeHHs1 padoThI: PaboTaem mo anropuTMy: HCHOJB3Ys OmpeerneHue jorapupma oode
YJaCTH HEPaBEHCTBA MPUBOIMM K OJTHOMY OCHOBAHHIO, T. €. MoJydaeM HepaBeHCTBO Buaa 10g 4 f(X) < log

ag(x).

[Tpu pemennu norapupMUYECKUX HEPABEHCTB HY)KHO YYUTHIBATh CBOMCTBO MOHOTOHHOCTH
JorapupMuUUecKoi GyHKIIUH, T.€.

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

Pemenne HOFapI/I(i)MI/ILIeCKOFO HEPAaBCHCTBA CBOJUTCA K PEIICHHUIO CUCTEM HEPABCHCTB!

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

Xox padoThl: 3anvcarh 3aJlaHUE B TETPAJlb U PEUIUTh.

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

CoCTaBUM CHCTEMY: {Sx +3>0;
"(5x +3 <28
5x +3>0; {Sx >=3 {x > —0,6; Orser: (—0,6; 1]

Pemmm cocTaBiieHHYIO CUCTEMY: {Sx 13<5 5x <5 x<1

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

CocraBuM cuCTEMY HEPaBEHCTB, YUUTHIBAsI, YTO 00a JorapupMUpyeMble BEIPAKEHUS TOJKHBI ObITh

II0JIO)KUTEIbHBIMU U OCHOBaHHWE MEHbLIE 1.
{ 3x+4>0

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

Pemmm cocTaBieHHYIO CUCTEMY:

3x+4>0 3x > —4 x>—§
3x +4 < x?+6. —x?24+3x+4-6<0.

x> —=3x4+2>0
KBajpaTHOE HEPABEHCTBO PEIIUM METOJ0M HHTEPBAIIOB:
x> =3x+2>0

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

B = T,
1 2

Haiiném pemenne cucreMst:
it S Lo
1
1= 1 2

Orser: (—1%; 1] U [2; +0)

3) logi(x? + 7x + 10) = —2

CocTaBuM cuCTEMY HEPaBEHCTB, YUUTHIBAs, UTO JIOTapUPMUPYEMOE BbIpaKE€HHE JTOJIKHO OBITh
MTOJIOKUTEIBHBIM U OCHOBAaHWE MEHbIIE |.
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x> +7x+10>0
2 v 7x+10< (B
x“+ /x + _(E)

{x2+7x+10>0.
X’ +7x+10< 4’

Pemnraem KBaJpaTHbIC HEPABEHCTBA:
x>+ 7x+10>0

x> +7x+10=0

X, = —5; X, = -2 + +

-5 -2
x’+7x+10< 4
X>’+7x+6=0
X1 = _6, Xy = -1 + 'tt

-6 -1
Haiiném penieHne CUCTEMBI:

S PYNONINN SO
-6 -2 -1

Ortser: [—6;—5) U (—2;—1]

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

Kputepun onenkmn:

Ouenka "OTJMYHO" BBICTABISETCS, €CIM paboTa BBHIMOJHEHA B MOJHOM O0OBEME C COONIOICHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe

3aI1uCHu U BBIYHCIICHUA.

Ouenka "xopouio" BBICTAaBISETCS, €CJIM BBHITOTHEHBI TPEOOBaHUS K OIIEHKE "OTIUYHO", HO JIOMYIICHBI

2-3 Heqmouera.

Ouenka '"yao0BJIeTBOPUTEJIbHO' BBICTABISETCSA, €CIM paboTa BBHIMOJTHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT TMOJYYUTh TMPABHIBHBIC PE3yAbTaThl W BBIBOJBI; B XOJE
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTEIbHO'" BBICTABIISIETCS, €CITU pab0OTa BBHIMOJHEHA HE TIOJHOCTHIO WU O0BEM

BBIIIOJIHEHHOM YacTH pa60TBI HC MMO3BOJIACT CACIIATh NPABUJIBHBIX BBIBOJOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckoe 3ansaTue Nel7

«PemeHue JJorapu(pMuYeCKUX yPaBHEHUH U HEPABEHCTBY

Heab: O606mMTH, 3aKpenuTh W CHCTEMATU3UPOBATh 3HAHUSA YyYaIlIMXCA MO METOJaM pelleHus
Jorapu(pMHUECKUX YpaBHEHUN U HepaBeHCTB. POpMUpPOBaATh HABBIKH PELICHHUs YPAaBHEHHI U HEPaBEHCTB.
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IIpakTuyeckas padora popmupyer:

[1P62. ymeHue omepupoBaTh MOHATHSAMU: CTENEHb 4YHCIA, JIorapudM 4YHCIa; YMEHHE BBIIOIHSATH

BBIUMCIICHHE 3HAUEHUI 1 NpeoOpazoBaHMsl BBIPAKEHUH CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHUsl

JIpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

I1P63. ymeHue onepupoBaThb IOHATUAMHU: palMOHAJIbHBIE, HPPALMOHAIBHBIE, I10Ka3aTelbHBIE,

CTETIEHHbIE, JTOTapU(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[IPy6. ymeHue CcBOOOJHO ONEPUPOBATH IOHATUAMH: CTENEHb C LEIbIM I0Ka3aTeleM, KOpEHb

HaTypaJIbHOM CTENEHM, CTENEHb C pALUOHAIBHBIM IIOKa3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM

(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TaHI'€HC IIPOU3BOJIBHOIO YUCIIA;
[1Py7. ymeHue omnepupoBaTh HMOHSATHSAMH: TOXIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPAaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh YPABHEHHM, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UppalMOHAIIbHBIE, [IOKa3aTeNbHbIE, CTETICHHBIE, JorapupMHUEcKue,
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBl C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pellaTb YpPaBHEHUs, HEPABEHCTBA M CUCTEMBI C
apaMeTpoM; IPUMEHATh yPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS MaTEMATUYECKUX 3a]a4
W 3aJ1a4 U3 pa3IMuHbIX 00JacTell HAyKU U PEaIbHOM JKU3HU;

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth cmocoObl pemieHus 3anad MpopecCHOHATbHON AESITeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM ;

OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBAa IOWUCKA, aHAIW3a W HHTEpHIpeTanuu HHPOpMAIUH U
MH()OPMAIMOHHBIC TEXHOJIOTHUH JJIsI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaHJIE.

MarepunanbHoe obecrnieyeHue:

NuauBuayanbHble 3aaHus, CIPABOYHbIC MaTepUaibl, KOHCIIEKTHI JEKIIH.

3ananue:
1. Pemmre norapudmuueckue HEpaBEHCTBA:
a) log,(5x +6) <2;
6) logos(2x +4) =loggs(x? + 1);
B) log;(x*—9x+1) =3
2. Pemmure morapudMudecKie ypaBHEHHUS
a) log,(2x% —3x — 4) = 2;
6) log,(2x? — 7x + 6) — log,(x — 2) = log, x;
B) logsx + logs(x —4) = 14;

ITopsinok BbINOJHEHHS padOTHI:

PaGoraeM mo anropuTmy: HCHONb3ys ONpeaeneHue jorapupma obe 4acTh HepaBEeHCTBA MPUBOIUM K
OJITHOMY OCHOBAHHUIO, T. €. MoJiydaeM HepaBeHCTBO Bua 10g 5 f(X) < 10g 4 g(Xx).

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

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

HpI/I 9TOM HYXHO 00s13aTEIILHO YUYUTHIBATDH U 001acTh A0IMYCTUMBIX 3HAYCHMI.
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Pemenue norapudmuueckoro HepaBeHCTBA CBOJUTCS K PEIICHUIO0 CUCTEM HEPABEHCTB:

fx) >g()
npua > 1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0

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

Xoa padoTbI:
3anucarh 3aJJaHu€E B TETPa/lb U PELIUTh.

4) 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

5) logos(3x +4) = logys(x* + 6)

CocTaBuM cucTEMY HEPaBEHCTB, YUUTHIBAs, UTO 00a JorapupmMupyeMble BbIPaKEHUS T0JKHBI ObITh
IIOJIO)KUTEIbHBIMU M OCHOBaHHME MEHbLIE 1.
{ 3x+4>0

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

Pemmm cocTaBieHHyI0 CUCTEMY:

3x+4>0 3x > —4 x> -2
3x+4<x*+6. (—x*+3x+4-6<0.

x> =3x+2>0

KBasipaTHOE HEpaBEHCTBO PEIIMM METOIOM HHTEPBAJIOB!
x2=3x+2=0
x2=3x4+2=0=>x,=1; x, =2

2 G U1
1 2

Haiiném pelienre cucTeMst:
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o s
AN .
11 1 7
Ortser: (—1%; 1] U [2; +x)

6) logi(x*+ 7x +10) = -2
2

CocTaBuM cucTeMy HEPaBEHCTB, YUUTHIBAS, UTO JIOTApUPMUPYyEMOE BbIpaKEHHE TOJKHO OBITh
MOJIOKUTEIHHBIM U OCHOBaHHE MeHbIIE 1.

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

{x2+7x+10>0.
X2+ 7x+10< 4’

PemraeM KBaJpaTHbIC HEPABEHCTBA:
x>+ 7x+10>0
x> +7x+10=0

x1=—5; x2=—2 + - +

x>+ 7x+10< 4
xX’4+7x+6=0
x1=—6;x2=—1 + = i'

Haiiném pelenre cucTeMst:

S PUPIINN SN
-1

-6 -5 -2
Otset: [—6;—5) U (—2; —1]

(I)opMa NpeaAcCTaBJICHUA pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepun onenkmn:

Ouenka "OTJHMYHO'" BBICTABIAECTCS, €CIM paboTa BBHIMOJHEHA B TOJHOM O0BEME C COONMIOICHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUS.

Ouenka "xopouio' BBICTABISETCS, €CIIM BHITIOTHEHBI TPEOOBAHMS K OLIEHKE "OTIUYHO'", HO JOMYIIEHBI
2-3 HenoueTa.

Ouenka '"ya0BJIeTBOPUTEIbHO' BBICTABISIECTCSA, €CIU paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO O0BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTEILHO' BBICTABIISIETCS, €CITU pab0OTa BBHIMOJHEHA HE TIOJHOCTHIO WU O0BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTnyeckoe 3ansitue Nel8

«PaguaHHBIH MeTOJ U3MepPeHNsl YIJIOB BPAallleHUs U CBSI3b C rpaaycHoil mepoii. Haxoxxaenne
3HAYEHUH TPUTOHOMETPHYECKUX (PYHKIIHID)

Heab: ®opMupoBaTh HaBBIKM I€pexoja OT PaJUaHHOW Mepbl YIVIOB K I'paAyCHOM M 0OpaTHO,
HAXOXXJICHHUSA 3HAYEHUH TPUTOHOMETPHUYECKUX (PYHKLUH.

IpakTuyeckasi padora ¢popmupyer:

[IPy6. ymeHue cBOOOJHO OINEpPUPOBATh MOHATHSMH: CTENEHb C LENbIM IOKa3aTelleM, KOpPEHb
HAaTypaJbHOM CTENEHH, CTEINEHb C pPALMOHAIBHBIM IOKAa3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM
(BeliecTBEHHBIM) TTOKa3aTeNeM, JIorapudM 4rciia, CHHYC, KOCHHYC U TAaHT€HC MIPOU3BOJILHOTO YHCIIA;

[IPyl8. yMeHue MoAeIUpOBaTh peaTbHBIE CHUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIATH
BBIPA)KECHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 110 YCIOBHUIO 3a/1ayd, UCCIEAOBaTh IMOCTPOCHHbIE
MOJICJIU C HCIIOJIB30BAHMEM armapaTta aiareOpbl, HHTEPIPETUPOBATH TOJYUYECHHBIH pe3yJIbTaT, CTPOUTH
MaTeMaTUYECKUE MOJEININ C TOMOIIBIO TEOMETPUYECKUX MMOHATUNA U BEJTMYMH, PEIIaTh CBA3aHHbIE C HUMU
MPAKTUYECKUE 3a/1a4d; COCTABJISATH BEPOATHOCTHYKD MOJEIb W HHTEPIPETHUPOBATh IOJTYYEHHBIN
pe3yibTaT; pelaTh NPUKIAAHBIE 3aJauyd CPEICTBAMM MAaTeMaTHYECKOIrO aHaliu3a, B TOM YHCIE
COIMAIIEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCHOHANBHON AeATeIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATH U pabOTATh B KOJIJICKTHBE U KOMAH/JIE;
IIK 1.5 OOGecnieunBaTh KOHTPOJb, YU4€T U PEryIupoBaHUE OecriepeO0ilHONW MOCTaBKH ANIEKTPUUYECKOM
SHEPTUH MOTPEOUTEISIM C TPUMEHEHUEM CPEJICTB aBTOMATHU3AIINH .

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

3aganue:
1. BsIpa3uTe B paguaHax BeJIHMUMHY YTiia, 33IaHHOTO B Tpajaycax
a) 150° 6)450° B)40°
2. BeIpasute B rpajycax BeIUYHHY YTJIa, 33JJAHHOTO B paJinaHax

T 41T
a) — 0) 41t B) —
) o ) ) S
3. Ucnonb3ys onpeneneHus TPUTOHOMETPUYIECKUX (DYHKIIMN, HAMIUTE 3HAKU ITUX (PYHKIMHA JUIs
VTJIOB:

2
a) —210°  6) =

4. 3y6uatoe xoseco uMmeeT 72 3ybma. Ha ckoJbKO rpagycoB MOBEPHETCS KOJIECO MPH TOBOPOTE

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

5. llIxuB smektpomotopa aemaer 6000 060poTOB B MUHYTY. BBIUMCINTE YIIOBYIHO CKOPOCTH

BpallleHUs B I'paJycax B CEKYHIYy U B paJuaHax B CEKYHIY.
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Ilopsinok BbINOJHEHHS padOThI:
1. Pagmannas u rpagycHas Mepsl cBsizaHbl 3aBucuMocTbio 180° = m paguan. Iloatomy 1° =

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

2. YrtoOBI BBIpa3uTh YTOJI B TPAlyCHOM MEpe BOCIIOJIB3YHTECh COOTHOIIEHHEM 1paj, =

180°

3. Haueprure eOMHWYHYIO OKPYKHOCTh, OTJOXHUTE 3aJaHHBIA  yroj, TIOMHS, 4YTO
HOJIOKHUTEIbHBIM ~ CUMTAETCSl  YroJ, OTKJIAAbIBAEMbIil IMPOTUB 4YAaCOBOW CTpENKH, a
OTPULIATEIIBHBIM — I10 YaCOBOM CTpEJIKE.

Xon padoThr:
1. Beipasute B pajuaHax BeJIMUHMHY yIUIa, 33aHHOTO B Ipajlycax
a) 120° 6)225° B)10°

a) 120° = ——-120°=2; §)225° = ——.225° =% p)10° = 2—.10° = =.
180 3 180 18
2. Bripasure B rpagycax BeITHUUHY yrna, 3a11aHHor0 B pa[[HaHax
s3m 6)2L ) =X
a) 5 9 6
a)3_”:18°° =108 6)Z =222 _ ypo )__ﬂ5_"_1500
5 T 9 T 9

3. Mcnonp3ys omnpeneneHus: TPUrOHOMETPHYECKUX (DYHKIMH, HaWIUTe 3HAKK ATUX (QYHKIHMNA IS
YTJIOB:
3
a) —120° 6) ?”
[locTpouM €IMHHUYHYIO OKPYKHOCTb M OTJIOXKMM JlaHHble yribl. Yron—120° oTkinajapiBaeM IO
yacoBol crpeinke. Touka, coorBercTBytomas yriay —120° nexxut B |11 uerBeptu, 3HaUUT,
cos(—120°) < 0, sin(—120°) <0,
tg (—=120°) > 0, ctg(—120°) > 0.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun onenku:

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

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOHN YaCTH TaKOB, YTO MMO3BOJISIET MOTYYHUTh MPABUIIBHBIC PE3YIbTAThl U BBIBOJIBI;, B XOE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

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

Tema 2.1 OcCHOBHBIE IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH

IIpakTnyeckoe 3ansitue Nel9
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«IIpeoOpa3oBaHHusl TPUTOHOMETPHYECKHUX BbIpaskeHHi. OCHOBHBIE TPHTOHOMETPHYECKHUE
TOXKIECTBA»

Heab: @opmupoBaTh HaBBIKM MPEOOpPa3OBaHUs TPUTOHOMETPUUYECKUX BBIPAXKEHUI, HCIONB3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOXKECTBA.

IpakTuyeckasi padora ¢popmupyer:

[1Py6. ymeHue cBOOOJHO ONEpPUpPOBATh MOHATHSMH: CTENEHb C LENbIM IOKa3aTelleM, KOpPEHb
HAaTypaJbHOM CTENEHH, CTEINEHb C pPALUOHAIBHBIM IIOKA3aTEleM, CTENEHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) ITOKa3aTeneM, Jorapudm 4ucia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 BeiOupare cnocoObl pemieHHst 3aaad NPOoPEecCHOHATBHON NeATeNbHOCTH MPUMEHHUTENIBHO K
Pas3IUYHBIM KOHTEKCTAM ;
OK 04 DddexTrnBHO B3aUMOCHCTBOBATh U pad0OTAaTh B KOJUIEKTHBE U KOMaH/IE.

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

3aganue:
1. HaiimuTe 3HaYeHUS TPUTOHOMETPUIECKUX (DYHKIIHIA, €CITH U3BECTHO:

1) cos x= 0,8, 3;” <x< 21
2) sin <= 0,6,% <xX< T
3) tg x= —z,g << T
2. Konebanue Hanpspkenus 3aaaercst popmynoit: U(t) = Uy, cos(wt + ¢).Haiinure 3HaueHune
HaIpsKEHUs, €CIM U3BeCTHO, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

ITopsinok BbINOJHEHHS PadOTHI:

1. 3anummuTe ycioBue.

2. 3anumuTte (GOpPMYNIbl OCHOBHBIX TPUTOHOMETPHUECKHX TOXKJIECTB, COJEpKallue JaHHYIO
(GYHKIUIO U TY, KOTOPYIO HEOOXOIUMO HaWTH.

3. Belpasute HeusBecTHyro ¢(yHkMo0. Eciau HeoO0XonuMmMo H3BJI€Yb KBAaApaTHBIA KOPEHb, TO
OTIpeIeNIUTE 3HAK UCKOMOW (DYHKIIMH, UCIIONb3Ys 3a/laHHYIO YETBEPTh.

4. BpluucinTe 3HaUYCHMsI BCEX HEU3BECTHBIX (DYHKIIMH.

Xon paborhr:

1. lano: cos x= 0,8, S?H <xX<L 21
Haiitu: sin «, tg «,ctg «
Pemrenne:
1)3anuieM 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
cos? « +sin? <=1
Bripasum u3 Hero HCKOMy0 QyHKIHO Sin <= +V1 — cos? «
Tax xak cunyc B IV 4eTBepTH UMeET OTpULIATEILHOE 3HAUE€HUE, TO
sin x= —/1 - 0,64 = —/0,36 = —0,6.
2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
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tg xX=
g coS X
[ToscTaBUM M3BECTHBIC 3HAYCHUS U HalIeM HEU3BECTHYIO ()YHKITHIO
-0,6 6 3
tg Xx=——-=—=—=—-==-0,75

0,8 8 4
3) 3amumieM OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIAECTBO
tg «<-ctga =1
1
Bripaszum u3 Hero uckomyro GpyHKIHIO ctg K= o

t 4 11
== —] —
9 3 3

3. JlaHo: ) sin «= 0,6,2 <xX<Z T
Haiitu: cos &, tg &, ctg <
Pemenne:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO
cos? o +sin? «=1
BhIpa3uM M3 HETO HCKOMYIO (DYHKIHUIO €0S = +V1 — sin? o
Tak xak kocunyc Bo |l uerBepTu orTpunaTenen, To cos x= —/1 — 0,36 =

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
sin «

tg <=
cos X
IToscTaBUM U3BECTHBIE 3HAYEHHSI U HAMIEM HEM3BECTHYIO (DYHKIIUIO
. 0,6 6 3 0.75
XX= === ——== -0,
9= 08~ 87 4

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

1
Bbipa3zuMm 13 HEro HCKOMyI0 QPYyHKIHUIO ctg X= —

tgx
4 1
Ctg xX= —§ =—-1 §
4. Jlano: tg «= —%,g <xX<L T
Haiitu: cos «, sin &, ctg <
Pemrenne:
1) 3anmmem 0CHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO
tg «<-ctga =1
Bripasum u3 Hero uckoMyro GyHKIUIO ctg &= tg%
ctg x= —1§
2) 3anuiieM OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
1+ th <= ;
cos? «
Bripasum u3 Hero uckoMyro GyHKIUIO €OS X= + \/ﬁ
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Tak kak kocuHyc BO || 4eTBEepTH OTpHUIIATENEH, TO COS X= —

3) 3amnuieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECCTBO
cos? o< +sin? «=1
Beipazum u3 Hero uckomyro GQyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo || deTBepTH MOJTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.
2. Konebanue Hanpspkenus 3amaercs popmysnoit: U(t) = Uy, cos(wt + ¢,).Haiinure 3naueHue
HanpspKeHus, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:
Ouenka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM

HEO0OXOIMMOM TOCIEI0BATEIbHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO U aKKypaTHO BBIOJHEHBI BCE
3aIlMCH U BBIYMCIIEHUS.

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

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCA, €CIM paboTa BBHIMOIHEHA HE MOJIHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT MTOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€

MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.
OueHka '""HeyI0BJIETBOPUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH

00BEM BBIITOJIHEHHON YacTH pa6OTI>I HC IMO3BOJIACT CACIIATh ITPAaBUJIbHBIX BBIBOJOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYCCKHUX BbIPAKCHUH

IpakTnyeckoe 3ansaTue Ne 20

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpa:KeHH . POpPMYJIbI C10:KeHNs], YIBOCHUS.
®opmy.bl npuBeaenns. [IpeoopazoBanne cyMMbl TPUTOHOMETPHYECKUX (PYHKIMI B IPOU3BeeHMe,
npeodpasoBaHue NPOU3BEACHUS TPUTOHOMETPHYECKUX QYHKIMIT B CyMMY»

Heabr padorbl: HayuuTbes mnpeoOpa3oBHIBATH TPUTOHOMETPUYECKUE BBIPAKEHUS, HCIOIB3YS
TPUTOHOMETPUIECKHE (DOPMYJIBI.

IIpakTuyeckas padora popmupyer:

[Ipy6 ymeHue cBOOOAHO OMEPUPOBATH MOHSATHUSAMH: CTENEHb C IETbIM IOKa3aTejleM, KOpEHb
HaTypaHBHOﬁ CTCIICHHU, CTCICHb C paldOHAJBHBIM II0KAa3aTCJIEM, CTCIICHbL C )ICfICTBI/ITGJ'II:HBIM
(BelmecTBEHHBIM) TTOKa3aTeNneM, JJorapudM 4rciia, CHHYC, KOCHHYC U TAaHT€HC MTPOU3BOJIBHOTO YHCIIA;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON eATEIbHOCTH MNPHUMEHUTENIBHO K

Pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUIGKTUBE U KOMaH/Ie
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKI_[I/II\/JI.

3aganmue:
1.Brruncnure

€0512°-c0548°—sin12°-sin48°

€0554°-5in36°+c0536°-sin54°

3
i tg(5+a cos 2t .
2. YIIpoCTUTE BBIPAKEHUE Q) S_m(;:a) — ( Z ) +tg(mr—a); 6) —————sint
sin(—a)  ctg(m-a) cost —sint
3. JIaHO cos x= —%; cosp = —%; T <X< 3?”; T<pB< 3771

Haiigure sin (x —p).
o in78°—sin42°
4. HalizuTe 3HAUEHUE BHIPAKEHHS:

c0s78°—cos42°
cosa—cos3a+cos5a—cos7a

5. YrmpocTuTte BeIpaKeHUE— _ , , .
sina+sin3a+sin 5a+sin 7a
sin2a+siné6a

6. JlokakuTe TOKAECTBO: ——————— = tg4a
IMopsiiok BHINOJIHEHHSI PA0OTHI
1) 3anuinuTe 3aJaHue W ONPEACIHUTEe, KaKUMH (POpPMyJaMd TPUTOHOMETPHU
HY>KHO BOCIIOJIb30BaThCSI.
2) [Tpumenure 3t HOpMyYIIHI.
3) VYnpocture  mongydMBIIEECS — BbIpaKeHHE.  BplumciuTe, ecnm  3TO

HE00X0UMO, 3HAYCHUE BBIPAYKEHUSI.

Xon pelieHus:

€0S571°c0526°+sin71°sin26°
1.Beruncnure = :
5in20°c0s25°+c0s20°sin25°

Pemenue:
c0s71° - cos26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
Z[J'ISI peUICHUs HaM HGO6XOI[I/IMO HUCIIOJIB30BaTh q)OpMy.]'IBI CJIOKCHMUA:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
cos71° - cos26° + sin71° - sin26°  cos (71° —26°)  cos45°
sin20° - c0s25° + c0s20° - sin25°  sin (20° + 25°)  sin45°

in(180°+a)-t —180°)- 360°—
2. VipocTuTe BhIpaykeHue: 0O Bx1807cos (360" a)
ctg(z—a)-ctg(m+a)-cos(—a)

= tg45° =1

IIpu pemeHun 3TOro 3aJaHus HYXHO MPUMEHHUTH (OpPMYIbl MpuBeaeHHs. s 3TOro BCHOMHUM
MHeMoHHMuecKoe npaBwiio: 1) HazBanue QpyHkunyu HE MEHSETCs, €ClIM K apryMEeHTY o Ipubasisiercst —mn
wi 7h.

Ha3Banue ¢yHKINMU MEHSETCs, €ClId K apryMEeHTy o npubaBiseTcs —gn WIH gn, n-
HEYETHOE YHUCIIO.
2) CtaBUTCS 3HAaK UCXOAHOW (DYHKIIMH, CUUTAS , UTO Oi- OCTPBIN YTOI.

Pewrenue:
sin(180° + a) - tg(« —180°) - cos(360° — @)  —sina-tga-cosa  cosa CcoSa®  COSA - Sina i
4! 3n " tga-ctga- (—sina) Ttga  COSA T T osq O
ctg(z — a) - ctg(m + a) - cos(5-— a) 9 9 9 Sina
3. JlaHo sin oc=%; cosf =§; §<o<< m 0<p <§.

Hatigure sin (x +8).
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Pemenue: Hnst pemeHns HaM HYXHO HCTIOJIB30BaTh bopmymny CITOXKEHUSA
sin(a + B) = sina - cosp + cosa - sinf

Ho Ham HeM3BECTHBI 3HaueHus cos X U Sinf.

Haiinem cHavasna 3T 3Ha4€HHUsI, HCIOJIB3Ysl OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO:
cos? « +sin? «x=1

Bbipazum 13 HEro UCKOMYIO PYHKIUIO cos &= +V1 — sin? «

sinf = +./1 — cos?p

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

o . 16
Tak xak CUHYC B | YETBEPTHU IMOJIOXKUTEIIBHBIU, TO sinf = Jl ~ 2 = JE 2 = > = L

[ToncraBuM HaliieHHbIE 3HAUE€HUS B (DOPMYILY M BBIYMCIIUM 3HaYCHHUE
sin (< +p).
) 8 4 15y 3 32 45 13
sin(e +f) = — T ( ) =

17 “17)’'5 85 85 85

o sin68°—sin22°
4. Hatinure 3HaueHue BBEIpAXXCHUA: ————————
€0568°—c0s22°

Jlnst pemieHUs HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI UM pPa3HOCTH
TPUTOHOMETPUUECKUX (PYHKLIUH B IPOU3BEICHHE:

a+pf a—pf
cosa + cosP = 2cos * CoS
2 2
. a+p a—-p
cosa — cosf = —2sin - sin
2 2
a+ a—
sina + sinf = 2sin F " coS F
2 2
. . at+tp a-p
sina — sinfl = 2cos > - sin 5
Pemenue:
) , 68° + 22° . 68°—22° .
sin68° — sin22° 2cos 2 " sin ) _ 2c0s45°-sin23°  cos45° L 145
c0s68° — c0s22° —2sin 68°422° . 68°—22°" _25in45°-sin23°  sin45° ctyg

i sin )
=-1

et sinassin
5. JIOKaKUTE TOKIECTBO: o= o2

=tg3a

cosa+cos3a+cos5a

Jlig pelieHUsT HaM HYKHO BOCIIOJIb30BaThCs (OpMyllaMu MpeoOpa3oBaHHsS CyMMbI U Pa3HOCTHU
TPUTOHOMETPHUYECKUX (PYHKIUN B IPOU3BEICHHE.

Pemenne:
sina+sin3a+sins5a
=tg3a

cosa+cos3a+cos5a
BLIHI/II_HCM OTOCIIBHO J'ICBYIO YHacCTh TOXACCTBA U npeo6pa3yeM €c, I/ICHOJIBSYH q)OpMYJ'IBII
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. . . . . . . ats5a a—-5a . . .
sina+sin3a+sinsa __ (sina+sin5a)+sinda _ 2Sin——cos——+sin3a _ sin3a-cos (—2a)+sin3a _
a+5a a—-5a

*COS:
2 2

Bocnosib3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos 2a + sin3a  sin3a - (cos2a + 1) sin3a

+cos3a cos3a-cos(—2a)+cos3a

cosa+cos3a+cos5a (cosa+cos5a)+cos3a 2cos

= = = =tg3
cos3a - cos 2a + cos3a  cos3a - (cos2a + 1) cos3a g

tg3a = tg3a
ToxkaecTBO JOKa3aHO.

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4Ho'" craBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIeI0BAaTeILHOCTH JICUCTBUI; B OTBETE NPABHWIPHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJYYUTh NPABUIBHBIE PE3YIbTaThl U BBIBOJIBI; B XOJI€
MpOBeICHUS pabOThI ObUIH AOMYIIEHBI OIIHUOKH.

OueHka "Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IMpakTuyeckoe 3ansaTue Ne 21

«ITocTpoenue rpag)uKOB TPUTOHOMETPHYECKHX (PYHKIHUI ¢ MCTIOTb30BAHUEM
reoMeTpu4yecKHX nNpeodpa3oBaHuiD»

Iesan padorbi: HayunThest cTpouTh rpauky TPUTOHOMETPUUECKUX (DYHKITHIA

IIpakTnyeckas padora popmupyer:

[1Py6. ymeHue cBOOOJHO OMNEpPUPOBAaTh MOHATHSMHU: CTENEHb C ILEJIBbIM I0Ka3aTelleM, KOpEHb
HAaTypaJbHOM CTEIIEHH, CTENEeHb C PAlMOHAIBHBIM II0KA3aTEJIEM, CTENEHb C JEHCTBHUTEIBHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapugm yucia, CHHYC, KOCHHYC M TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[IPyl8. yMeHume MoOaenMpoOBaTh pealbHbIE CHUTYallUM Ha A3BIKE MATEMAaTHKH; COCTaBIATH
BBIPQKCHUS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 33J1a4d, UCCIENOBATh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJIYYEHHBIH Pe3yJbTaT; CTPOHUTH
MaTE€MaTUYECKUE MOJEIIN C IIOMOIIBIO TEOMETPUYECKUX ITOHATUN U BEJIUYMH, PEIIATh CBA3aHHBIE C HUMU
MIPAKTHUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYID MOJEIb W HMHTEPIPETUPOBATH IMOJYYECHHBIN
pe3yibTaT; pelarh IPUKIAAHBIE 3aJadd CPEACTBAMM MAaTeMaTHYECKOIO aHalau3a, B TOM YHCIE
COLMAJIBHO-9KOHOMHUYECKOTO U (PU3MUECKOr0 XapaKTepa;

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAeATENIbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJIJICKTUBE M KOMaHIE
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IIK 1.5 O6ecneuuBaTh KOHTPOJb, YYET M pEryaupoBaHHE OecriepeOOHON MOCTaBKU SIEKTPUUYECKOM
SHEPTUH NOTPEOUTENSM C IPIMEHEHNEM CPEACTB aBTOMATH3aLNH.

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHNs, CIIPAaBOYHBIE MaTEePHAIIbl, KOHCIEKTHI JCKIIHH.

3aganue:
1.  Hocrpouts rpaduk GyHKIMH y = 3sin (x — g). 3amucarb CBOMCTBA 3TOM (DYHKIIHH.
2.  Ha pucynke nzo0bpakeH rpaduk 3aBHCHUMOCTH KOOPAMHATHI OT BPEMEHHU
KOJIEOTIOIIerocs Tena.

Aion

L

[To rpaduxy onpenenure: 1) ammuTyny koinedanuii; 2) nepuoj Konedanuii; 3) yactory
KoJieOaHui; 4) 3aNHIINTE YPaBHEHNE KOOPIUHATHI.

IMopsinok BbINoOJIHEHUs PadOTHI:

ITpu nocTpoeHnu rpaduka Hy>KHO BOCIIOJIb30BATHCS MPEOOPa30BAaHUSIMU TPaPHUKOB.

1.y = f(xX) + b — rpapux ¢ynkuuu nonmydaercs u3 rpaduka ¢yHkipm Yy = f(X) myrem
napajuieIbHOrO MepeHoca 3Toro rpaduka Ha BenuuuHy Baoibs ot OY. Ilpu atom, eciu b>0, To rpadux
¢bynkuu f(X) + b pacmonaraercs Boiie rpaduka Gynkuuu f(x), ecau b<0, To HiKe 3TOTO rpaduKa.

2.y =f (X + b) — rpadbuk dyskumu momyuaercst u3 rpaduka Gynkuun y = f(X) ¢ momoIso
MapajuieIbHOTO MEepeHoca 3Toro rpaduka Ha BenuuuHy b Broabs ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a ecyiu b<<0, TO CABUT BIPaBO.

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

4.y = a f(x) — rpadpux ¢yHkuuu nomyyaercs u3 rpapuka ¢yHkuuu y = f(X) ¢ momorsio
pacTspKeHus WK cxaTus rpaduka no ocu OY nponopiuuoHaabHO KO3 GULIUMEHTY a, TPUYeM,

ecnu @ > 1, To Bce opanHaThl rpaduka af(x) yBennuuBaroTcs B a pas, eciu a < 1, TO yMEeHbLIa0TCs
B a pas.

5.y = fla x) — rpadpuk QyHKuuM noiywaercs u3 rpaduka ¢yHkumum y = f(x) ¢ momorursro
pacTsHKEHHS WIIN CKATHsI BIOJb ock OX MPOMOPIMOHANIBHO KOXPPHUIMEHTY @, IpUdeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, ecnu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y = | f (x) - ISl TIOCTPOEHUS ATOTO rpaduka HYKHO MOCTPOUTh Tpaduk pyHKmm y = f(x) u

0To0pa3zuth oTHOCUTENBHO ocu OX Te yacTu rpaduka, KOTOPIE PACTIOIOKEHBI HUXKE ITOU OCH.
[Tocne moctpoenus rpaduka IpoOBEIUTE UCCaeA0BaHNE QYHKITUU MO OOIIEH cXeme.

Xox padorsl

IMoctpouTs rpaduk GyHKIMI y = 2cos (x + ). 3anucath CBOHCTBA 9TOH QyHKIHUH.

Chauazna noctpouM rpaduk GyHKIHUU y = cosx

ITepenecem rpaduk GyHKIMH y = cosx Ha - BieBo. [Tomydum rpaduk GyHKIHM y = cos (x +73).
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pu

PactsiHeM rpaduk nomyuuBmieiics GpyHkuuu B 2 pasza Boab ocu Oy.

_v:2(:05(x+£]
3

Hccnenyem dyHkimro mo oodmei cxeme:

D(y)=R;

E(y) =[-2; 2]

y =0, npu X=m/6 + tn, n € Z;

@yHKIMS 00I1IEro BUA.

DyHKIUA

X € (2n/3 + 2mn; 5n/3 + 2mn) —

orwdPE

npu X € (-n/3 +27n;2 /3 + 2an) — GyHKIMS yObIBAET;

6. (-n/3 + 2mn; 2)

(2n/3 + 27tn; -2) — min;

7. T=2mx.
dopma npeacTaBIeHus Pe3yJibTaTa: BHIIOJHCHHOE 33 [aHNe

Kputepun onenkmn:

byHKIUS

HCMOHOTOHHAs,
BO3pPacCTacT,

max;

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJICHUEM
HEe0oOXOIMMOM MOCIeA0BaTENbHOCTH JEHCTBUI; B OTBETE MNPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.
Ouenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HenoueTa.
Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €ClId pabOTa BBINOIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TAaKOB, YTO ITO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIE PE3yJibTaThl U BBIBOJBI, B XOE
MPOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.
Ounenka ""Hey10BJIETBOPUTEIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISET CAENATh IPABUIIBHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTnyeckoe 3ansitue Ne 22

«Onucanue NPpoU3BOACTBEHHbBIX NIPOLECCOB € MOMOLILI0 IPaUKOB PyHKIMID»

Heawb padotbl: HayuuThcs ucnonab3oBaTh rpaduky GyHKIUN B pelIeHUH MPUKIAIHbIX 3a/1a4

IIpakTuyeckas padora popmupyer:
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[Ipy6 ymeHue CBOOOIHO ONEpPHPOBATH MOHATHAMH: CTEMEHb C IIENBIM IOKa3aTejeM, KOpeHb
HAaTypaJIbHOM CTENeHM, CTENeHb C palUOHAJIBHBIM IIOKa3aTejeM, CTelNeHb C JAeHCTBUTEIbHBIM
(BelecTBEeHHBIM) ITOKa3aTeNeM, JIOrapu(M YUCIia, CHHYC, KOCUHYC ¥ TAHT'€HC MPOU3BOJIBHOTO YUCIIA;

[1Py18. ymeHue MonenHpoBaTh pealibHble CUTyalldd Ha S3bIKE MAaTeMaTUKH;, COCTaBISTh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33J1a4M, MCCIEA0BATh OCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHHMEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYCHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C MIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeJb W HMHTEPHIPETUPOBATH MOTYyYEHHBIN
pe3ysibTaT; pelarb NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTeMaTHYECKOI'Oo aHajii3a, B TOM UHUCIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOro XapaKTepa;

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U Pa00OTATh B KOJUICKTHBE U KOMaH/IC
IIK 1.5 OOGecnieunBaTh KOHTPOJb, y4€T U peryaupoBaHue OecriepeOOMHON MOCTaBKHU SJIEKTPUUYECKOU
SHEPruM NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3ALIUH.

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

3aganue:
1. Ha pucynke nzo6pakeH rpaduk 3aBHCUMOCTH KOOPIUHATHI OT BPEMEHU
KOJIEOJIFOLIErocs Tea.

(i

r

..;/ : _\\. H ¥

X

ITo rpaduxy onpenenure: 1) aMmutyy kosnebanuii; 2) nepuoj kojaebanuii; 3) yactory
Kose0aHuii; 4) 3anuIKTe ypaBHEHNE KOOPAUHATHI.

2. Ectb MrHoBeHHas ¢ororpadus BOJHBI B PE3MHOBOM ILIHYpE.

Omnpenenure: 1) UIMHY BOJHBL; 2) aMIUIMTYAY KOJIeOaHHI yacTHUEK IHYpa.

01 N3/4 5 6\

3. Ilo npeacraBieHHOMY IrpaduKy OnpeaenuTe aMIUIUTYy U Iepro/] KojaeOaHHii
HUTSHOTO MasTHHKA.
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0 >
2\ tc

-1

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOaHHIA ONPEEIIUTh AaMILTUTY LY, YTIIOBYIO
CKOpOCTB, IEPHOA U YacTOTy. HauepTuTth rpaduk JaHHOTO TapMOHUYECKOTO KOJIEOaHMS.
1) x =15 sin 3xt

2) x = 8 sin /3t

3)x =10 sin zt

IMopsinok BbINoJIHEHUs PAdOTHI:

1) O3HaKOMUTBCS C YCIIOBUEM 3a/1auH, POAHAIN3UPOBATEH IPaduK.

2) Ilo rpaduKy, UCIONIE3Ys] CBOHCTBA TPUTOHOMETPUYECCKHX (PYHKIIUH, ONPENEIUTh HEOOXOIUMbIE
BEJIMYHHEI, 3aITHCAaTh OTBET.

Xoa pa6oTsl
I[Tpu pemennu 3a1a4 HEOOXOMMO MCIIOJIB30BaTh CBOMCTBA TPUTOHOMETPUUECKOHN (pyHKIMM
y =sin x.
®yHknus y = sin X
I'padukom QyHKIMH SBISETCS CHHYCOUA.
[TosHY10 HEOBTOPSAOIIYIOCS YaCTh CHHYCOUBI HAa3bIBAIOT BOJHOW CHHYCOUBI.
[TonoBUHY BOJTHBI CHHYCOH/IbI Ha3BIBAIOT MOJYBOJIHOM CUHYCOUIBI (MIJIH apKOi).

A
- y T=2n
y=sinx I ]
l_._ - -
s
e % ! % - P
21 3n - _n 0 I n 3n 2n
2 SIS . A, 2

CeoiicTBa pyHKIUH Y= SiN X:

1) O6nacte onpeneneHust GyHKIIUH —MHOXKECTBO JE€HCTBUTEIIBHBIX YUCEI.

2) O6nactp 3HaueHU QyHKIMHA —0Tpe3ok [—1; 1]

3) D10 HeueTHast QYHKUHUS.

4) Ot1o HenpepbIBHAS (QYHKLIHS.

5) Koopaunatel Touek nepecedenus rpaduka:-c ocbto abcuucc: (nn; 0),-¢ ocbto opaunar: (0; 0).

6) Ha otpeske [-n/2; m/2] ¢yHKIIMA BO3pacTaeT, Ha oTpe3ke [n/2; 3n/2] —yObIBaer.

7) Ha mpomexyTkax [27n; w + 27tn] GyHKIMSA NIPUHUMAET MOJIOKUTENbHBIE 3HauUeHus1. Ha mpomexyTkax
[-m + 27n; 27n] QyHKIMS TPUHEMAET OTPHUIIATEIILHBIC 3HAYCHHUSI.

8) IIpomexxyTku Bo3pactanus GyHKuu: [-/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHkuuu: /2
+ 27an; 3n/2 + 2wn].
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9) Touku MuauMyMa pyHKIMH: -T/2 + 27tn. Toukn MakcumMyma QyHKUIUu: /2 + 21tn
10) ®yHKIMs OorpaHuyYeHa CBepXy U cHu3y. HaumeHnbiee 3HaueHne GyHkiuu —1, HanOosplee 3HaYCHUE
1.
11) Oro nepuoanueckas Gynkius ¢ nepuojom 2n (T = 2n)
®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJJaHNE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €ciid pabOTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHHA.

Onenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJIAET IMOJYYUTh IPAaBUIbHBIC PE3ylbTaThl U BBIBOJBI; B XOJIE
MPOBEJICHUS padOTHI OBUTH JAOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HePaBEeHCTBA

IIpakTuyeckoe 3ansiTue Ne 23

«IIpocTeiinine TPUroHOMETPHYECKUE YPABHEHHUS] U HEPABEHCTBA»
Ienb padorer: HayunTscs pemars npocTeiie TPUrOHOMETPUYECKUE YPABHEHUS.

IIpakTuyeckas padora popmupyer:

I1P63 ymeHue omepupoBaTh MHOHATUSAMH: palMOHAJbHBIE, HpPpAIMOHAIbHBIE, I[1OKa3aTeNIbHBIE,
CTETIeHHBIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

[1Py7 ymeHue onepupoBaTh MOHATUSAMU: TOXJIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUH W HEPABEHCTB, PABHOCHIBLHOCTh YpaBHEHHIA, HEPABEHCTB M CHCTEM,
panroHaIbHbIE, UppaloHalIbHbIE, HoKa3aTeJbHbIE, CTETIEHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHHS, HEPABCHCTBA U CHCTEMBI; YMEHHE PElIaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; peIllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
NPUMEHSTh YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIS pEIICHUS MaTeMaTHYeCKHX 3aaad ¥ 3a1ad W3
pa3nuYHbIX 001acTell HayKU U pealbHOM KU3HH;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 02 Vcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MOKUCKA, aHAJIM3a U MHTEpIpeTaluy UHGopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 TPO(peCCUOHATIBHOM 1€ TeIbHOCTH

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

3aganue:
Pemnre TpuroHomMeTpruecKue ypaBHEHHUS:
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1) cos3x =0

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

5) sin4x - cos3x + cos4x - sin3x = %

IMopsiiok BbINOJTHEHHS PA0OTHI:

1. 3anucare ypaBHEHHE W OIPENCIHTh, K KaKOMy BHJIy OHO OTHOCUTCS W Kakod (opmymoii
HE00X0IMMO BOCIIOJIb30BAThHCA.

2. Pemmth ypaBHEeHUE.

3. 3ammcarh OTBET.

Xoa paGoTsI:
Pemre TpUroHoMeTprUECKUe YpaBHEHUS:
1) sin2x =0

9T0 YPaBHCHUC OTHOCUTCA K YaCTHBIM CIIY4YasaM, IIO3TOMY KOPHHU HAXOAATCS 110 Q)opMyﬂe

xX=mn, nez

XXXXXXXXXXXX
2x = mn, nez,

X =—n,nez
OTtBeT:x = gn, neZ
s
2) cos (Sx +§) =-1

9T0 YpaBHCHHE OTHOCUTCA K YACTHBIM ClIy4dasdM, IIOITOMY KOPHH HAXOHLATCA IIO (bOpMy.]'Ie

x=m+2mn, ne€Zz

XXXXXXXXXXXX
5x+§=rr+2nn, nezZ

5x=n—§+2nn, nezZ

5x = 2?” + 2nn, neZ

21 21
=5 + M nez
0 2 + 2 7
TBET: x—15 5 n, ne
3) 2cos3x=-1
Pasnenum 06e yacTu ypaBHeHus Ha 2. [Tonydnm ypaBHeHHE: cos3x = —-.

2
1
DTO ypaBHEHHE HE SIBJISIETCA YACTHBIM CIy4aeM, a = -2 lal <1 [TosToMy OHO MMeET perieHue,

KOTOPOE HAaxXoaUuTCs 1Mo GopMmyJie: x = +arccosa + 2rn, neZ
3x = Farccos (— %) + 2ntn, neZ
3x = *+(m — arccos %) + 2nn, neZ
3x = (- g) + 2mn, nez
3x = iz?n + 2mn, neZ
21 2m

x=4+—+4+—n, neZ
9 3

2 2
OrtBeT: x = if + ?nn, neZ
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VYpaBHEHHE UMEET pelIeHne, KOTOPOe HaXOAUTCs 1Mo (popmyne: x = arctga + mn, neZ
s V3
6x — 1 =arctg | — 3 + mn, nezZ

OyHKIUSA y = arctgx HEYETHAs, IOATOMY arctg(—x) = —arctgx.

6x—%= —arctg§+nn, nez
6x—%= —g+7m, nez
6x = —%+g+nn, nez

T
6x = o + nn, neZ

x ==+ En, nezZ
72 6
0 r + n Z
TBET: X = —— +—n, ne
72 6

. . V3
5)cos6x - cos3x + sinéx - sin3x = 5
Buaum, 4To 1€BYI0 4acTh MOKHO CBEPHYTH IO JOPMYIIaM CIIOKCHUS:

cos(a + B) = cosa - cosp + sina - sinf

V3
cos(b6x — 3x) = -

3x = —
COS oX 2

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

3x = +arccos ‘/2—5 + 2nn, neZ

3x = i%+ 2nn, neZ

T 21
x=+—+4+—n, neZ
18 3

0 S z
TBET:X = £ oo+, ne

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTIEOBATEILHOCTH JCHCTBHI; B OTBETE MPABMWIBHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISICT MOJIYYHTh MpPaBUJIBHBIE PE3yJIbTaThl W BBIBOJBI; B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPaABEHCTBA

IIpakTuyeckoe 3ansaTue Ne 24

«Tpuronomerpuveckue ypaBHeHHsI M1 METOABI HX PELICHUS»
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eab padoTsi: HayuuThes pemiath TPUTOHOMETPUYECKHUE YPAaBHEHUS.

IIpakTuyeckas padora popmupyer:

[1P63 ymeHue omepHpoBaTh MOHATUSMH: PpAlOHAIBHBIC, HMPPALUOHANbHBIC, IOKa3aTelbHbIC,
CTEIEeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymeHue onepupoBaTh MOHATUSAMU: TOXIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMa YPaBHCHHMM U HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHHI, HEPABEHCTB U CUCTEM,
paloHalbHbIE, HMppaLMOHAIIBHEIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupMHUECKHE,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pelIaTh YPAaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIbIO PA3IIMYHBIX IPUEMOB; PEIIATH YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
IIPUMEHATh YPAaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUs MATEMaTU4eCKUX 3aJad W 3a1ad u3
pa3nuyHbIX 001acTeil HAYKH U peaIbHOM KU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupath criocoObl perieHus 3ajaa4d npodecCuoHaIbHON NeSATEeNbHOCTH MPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 02 Mcnonb30oBaTh COBPEMEHHBIE CPEICTBA TIOUCKA, aHANIM3a U MHTEPHpETaluu HHpopMauu u
I/IH(l)OpMaIlI/IOHHI)Ie TEXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpO(l)eCCI/IOHaJII)HOI;'I ACATCIIbHOCTH

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

3aganme:

PemmTe TpUroHOMeTpHUECKHAE YPABHEHUS:
1) 2sin?x — 3sinx +1=10

2) 8sin®x + 6cosx —3 =0

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(mr—x) +8cos(m+x)+7 =0

Ilopsinok BbINOJIHEHHS padOThI:

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

2. Ecnn HeoO6XoIuMO, BBEJUTE HOBYIO MEPEMEHHYIO M DELINTE ypaBHEHHE OTHOCHTEIBHO ATOM
nepemeHHol. llocime pemieHuss ypaBHEHHMs C HOBOM IEpEMEHHOM BEPHHMTECh K 3ameHe. J{ommKHO
MOJIYYUTBCS MPOCTEHIIEE TPUTOHOMETPUYECKOE YPAaBHEHUE, PEIIMB KOTOPOE, MOJIYyYUM KOPHHU JaHHOIO
ypaBHeHus. [lomHHTE, 4TO, €ciM ypaBHEHHE COJAEPKUT (QYHKIMH y = tgx,y = ctgx, TO HEOOXOAUMO
y4ecTb uX 00J7acTh ONpeeeHHs.

3. Ecnmu ypaBHeHHE MOXXHO TIPEACTAaBUTh B BHJE TPOM3BEACHUS HECKOJIBKUX MHOXKHTEIEH, U
IpaBas 4acTb PaBHA HYIIO, TO PA3JIOKUTE JIEBYIO YacTb HAa MHOMKUTEIU U HCIIOJIb3YH MPAaBWIO, KOTIa
MIPOU3BE/ICHNE paBHO Hym0. [IpupaBHSB KaXKIbplii MHOXHTEIb K HYJIIO, IIOJIYYUM HECKOJIBKO
NPOCTEUIINX YpaBHEHUH, KOTOPbIE HEOOXOMMO PEIINTh, YUUTHIBASI 00JIACTH JOMYCTUMBIX 3HAUCHHA.

4. 3anummre OTBeT.

Xox pa0doThI:
Pemnre TpuronomeTprueckue ypaBHEHHUS:
1) 2cos?x + cosx =1
Pemrenne:
70



OTO ypaBHEHHE C IIOMOIIBIO BBEJACHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.

IlycTb cosx = t, TOr1a Halle ypaBHEHUE IPUMET BUJ 2t +t =1
IlepeneceM | B n€Byr0 4acTh U MOJYYUM IOJTHOE KBAIPATHOE YPAaBHEHUE
2t°+t—-1=0
D=1-4-2-(-1)=9, VD=3

(=273
1 — 4 - )
t_—1+3_2_1
2T 4 T 472

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

[Momyuynnmu Ba MPOCTEUIIMX TPUTOHOMETPUYECKUX YPAaBHEHHS, MEPBOE OTHOCUTCS K YaCTHBIM
CilydasM, a BTOPO€ PEIaeTcs no odmei Gopmyste. Pemmm nx.
1Dcosx = -1
X =m+2nn, neZ
2)cosx ==
2

1
x = tarccos 3 + 2mn, nez

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

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

BOCHOJII)3y€MC$I OCHOBHBIM TpI/IFOHOMeTpI/IqCCKI/IM TOXIACCTBOM U BI)Ipa?;I/IM OIIHy CI)YHKIII/IIO qepe3
JpyTyIo:

cos’x + sin?x =1
cos’x = 1 —sin’x
2(1 —sin?x) + sinx—1=10
2 —2sin’x +sinx—1=0
—2sin’x+sinx+1=0
2sin’x —sinx —1 =10
OTO ypaBHEHHE C TIOMOIIBIO BBEICHHUS HOBOW NEPEMEHHOM MOXHO TPUBECTH K PEHICHUIO
HpOCTCﬁHJHX TPUTOHOMCTPHUYICCKUX ypaBHeHHﬁ.

IlycTth sinx = t, TOra Halle ypaBHEHNUE IPUMET BUI;: 2t —t — 1 =0
D=1-4-2-(-1)=9, VD=3

L_1-3_ 1
1= 4 - ’
L _1+3 4
2T 4 T4

BepHemcs k cTapoli IepeMeHHOM:
. . 1
sinx =1 401054 sinx = —-.

[Momyuynnu faBa MPOCTEHUIIMX TPUTOHOMETPUUYECKUX YPAaBHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.

1) sinx =1 x = §+ 2mn, neZ

2) sinx = —i. x = (—=1)"arcsin (— %) + mn, neZ

x=(C=D" (— g) + mn, nezZ
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T
x = (—1)"*1! g + 7tn, nezZ

s s
OTBeT: x = — + 27n, x = (—1)"*?! < + 7n, neZ

3) 5ctg?x —8ctgx +3 =0

OTO ypaBHEHHE C IIOMOIIBIO BBEICHHMS HOBOM IIEPEMEHHONM MOXHO IIPUBECTH K PELICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Ilycth ctgx = t, TOrAa HaLle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0

VYyuuteiBaem O3 x # nn, neZ
5t2—-8t+3=0

ty, =——=10,6;
T
L _8+2_
2710
BepnemMcs k ctapoit mepeMeHHOM:
ctgx =1 NI ctgx = 0,6.
Pemum ux.

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

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

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

4) cos2x + cosdx — cos3x =0

Pemenue:

Hcnonb3ys dhopmynbl mpeobpazoBaHusi CyMMbI U pa3HOCTH (YHKIIMI B MPOU3BEIACHHE, PA3I0KUM

HpaBYIO qacTb ypaBHeHI/Iﬂ Ha MHOXXHUTCIIN:
2c0s 2x+4x 2x—4x

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

2c0s3x - cos2x — cos3x =0

cos3x(2cos2x—1) =0

cos3x = 0 WK 2cos2x —1 =0

HOJ'Iy‘II/IJ'II/I aBa HpOCTeI\/’IH_II/IX TPUTOHOMCTPUUCCKHUX YPABHCHUA, IIEPBOC OTHOCUTCA K YaCTHBIM
cllydasiM, a BTOpOoe pelaercs o ooueit popmyne. Pemnm ux.

—cos3x =0

1)cos3x =0 2)2cos2x —1=0
T _
3x =-+nmn, neZ Zcos2x —11
T Dy = —
X =—=—+-=-nnezZ cosex 2
6 3 m
2x = i§ + 27n, nezZ
b4
X = ig + 7mn, nez

Vs s s
OTBeT: X =E+§n, x = ig+rm, nezZ

5) 2sin?(m — x) +5cos(37n—x) +2=0
Pewrenue:
CHayasna Hy>KHO IPUMEHUTH POPMYJIbI IPUBENEHUS: sin®(m — x) = sin’x

3 .
cos <7 - x) = —sinx
[lonyunMm ypaBHeHue: 2sin®x — Ssinx +2 =0

OTO ypaBHEHHE C IIOMOIIBIO BBEJICHUS HOBOM IMEPEMEHHONM MOXHO NPHUBECTH K PELICHHUIO
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH.
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IlycTth sinx = t, TOra Halle ypaBHEHUE IPUMET BUL;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

. 5-3 1
S
" 5+3 8 5
274 4
BepneMcs k ctapoit mepeMeHHOM:
sinx =% 1500071 sinx = 2.
1)sinx = % x = (—1)"arcsin% + 7n, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PELICHUH, T.K. 2 > 1

x = (—1)"% + mn,

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

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM OO0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BBHIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Hemouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE PE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpakTHyeckoe 3anaTHe Ne 25

«Tpuronomerpuyeckue ypaBHeHHsI 1 METOAbI MX PEILICHUS»
Ienb padorbr: HayunThcs pemars OAHOPOJHBIE TPUTOHOMETPUUECKUE YPAaBHEHUS.

IIpakTnyeckas padora ¢popmupyer:

[IPG3 ymeHue omnepupoBaTh MNOHATUSMU: palMOHAIbHbIE, HppallMOHAIbHbBIE, IOKa3aTelbHBIE,
CTETIeHHbIE, JTOrapu(PMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymenue onepupoBaTh NOHATUSAMU: TOKIECTBO, TOKIAECTBEHHOE MPeoOpa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUU U HEPABEHCTB, PABHOCHIIBHOCTb YPaBHEHMM, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, HMppaLMOHAIIBHEIE, IIOKa3aTeNbHBIE, CTEIIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS], HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YPaBHEHHUs, HEPAaBEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATH YpaBHEHMsI, HEPABEHCTBA, UX CHUCTEMBI JJI PELICHUs MAaTeMaTUYECKUX 3aJay U 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

BbinosiHeHue pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:
OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCuOHaTbHON JEATeNbHOCTH MPUMEHHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM
OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAIW3A W UHTEPIPETAI HHPOPMAIIMHA U
I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpO(l)eCCHOHaJIBHOI;'I ACATCIIbHOCTH

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

3aganue:

Pemnre TpuronomeTpuueckue ypaBHEHHUS:
1) sin®x — Ssinx - cosx + 4cos?x = 0

2) 7sin?x — 4sin2x + cos®x = 0

3) 6sin?x — 3sinx - cosx — cos?x = 1

4) 5cos?x + 3sinx - cosx + 2sin®x = 2

Ilopsinok BbINOJHEHHS PadOThI:

1.YcraHnoBure, SBISETCS U YPaBHEHUE OAHOPOJHBIM.

OO0HOpOOHBIMU MPUZOHOMEMPUUECKUMU YPAGHEHUAMU HA3LIBAIOMCS YPAGHEHUS 8UOA:

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

2. Ecniu ypaBHeHUe BIISETCS OJIHOPOIHBIM YPaBHEHHUEM IIEPBOI0 MOPs/IKA, TO pa3/iesuTe 006€ YacTu
YpaBHCHMUS HA cosx # 0 mam sinx # 0

3. Ecnu ypaBHeHMe ABISETCS OJIHOPOIHBIM YPaBHEHHUEM BTOPOI'O MOPSJIKA, TO pa3aesiuTe 00e 4acTu
ypaBHEHUSA Ha cos?x # 0 wau sin’x # 0.

4. Beenure HOBYIO IEPEMEHHYIO U PELIUTE YPABHEHUE OTHOCUTENBHO 3TOM IEPEMEHHOM.

5. BepHuTech K CTapoil MIEPEMEHHON U PEIIUTE MMOTYyYUBIINECA IPOCTEUIINE TPUTOHOMETPUYECKHE
YpaBHECHUS.

6. 3anuuuTe OTBET.

Xoa paGoTsI:
Pemnre TpuronomeTpuueckue ypaBHEHHUS:
1) 2sin?x — 5sinx - cosx + 3cos?x = 0
Pemenue:
VYpaBHEeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKHM ypaBHEHHUEM BTOPOTO Mopsaka. UToOb!
€ro PeIIuTh, pa3ieTuM 00€ YacTH Ha cos?’x # 0.
2sin’x  5sinx - cosx
— - " 4+3=0
_ cos2x cos?x
3HaeM, 4To % = tgx. 2tg®x — 5tgx +3 =10

BgeneMm HoByto nepemennyto. IlycTs tgx = t, Toraa Haie ypaBHEHUE IPUMET BU: 2t% — 5t +3 =0
Yuurpisaem OJ13: x # ~ + mn, neZ.
2t> =5t +3=0
D=25-4-2-3=1,/D=1
h=""=1
_ 5+1

tz—T=1,5

BepHemcs k cTapoii mepeMeHHOM:
tgx=1 wmm tgx =15

1) tgx =1 x = arctgl + nn, neZ X = §+ nn,nez
2) tgx = 1,5 x = arctgl,5 + nn, neZ
T
OTBeT: x = z + mn, x = arctgl,5 + nn, nezZ
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2) 4sin’x — 3sin2x + 2cos?x =0
Cuayvana npeobpasyeM apryMeHT , UCIIOJb3ys (OPMYJIbI JBOMHOIO apryMEHTa: sin2x = 25inx - cosx.
4sin’x — 6sinx - cosx + 2cos’x = 0
VYpaBHeHUE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YPaBHEHHEM BTOPOTro mopsiaka. YTtoOsbl
€ro PelNTh, Pa3AeanM 00e 4acTh Ha sin’x # 0.
4sin’x  6sinx - cosx 2cos’x

sin2x sin?x sin2x

3HaeM, 4To % = ctgx 4 — 6ctgx + 2ctg®x =0

BBeneMm HoByt0 nepemenHyro. Ilycts ctgx = t, Torna Haule ypaBHEHUE IPUMET BUL;: 2t% — 6t + 4 = 0
VuauteiBaem O/13: x # nn, neZ.

2t —6t+4=0

D=36-4-2-4=4,VD=2

6—2
“
+
tz - T - 2
BepnHemMcs k ctapoit mepeMeHHO:

ctgx =1 wnu ctgx =2

1)ctgx =1 x = arcctgl + nn, neZ x = %+ mn,nez
2)ctgx =2 x = arctg2 + nn, neZ
8
OTBeT: x = 7 + 1n, x = arctg2 + nn, nez

3) 2sin?x + 5sinx - cosx + cos®x = 4

Pemenue:

YpaBHCHHE TIOKa HE SIBIISCTCS OJHOPOJIHBIM, T.K. B MPABOW YacTH €ro BMECTO HYJs CTOUT 4.
[lepenecem 4 B paByroO 4acTh U NPUMEHHUM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO:

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

—2sin?x + 5sinx - cosx — 3cos?x = 0
YpaBHEHHE TENEPD SBISAETCS OAHOPOIHBIM TPUTOHOMETPUUECKUM YPaBHEHHEM BTOPOIO MOPSIKA.
UT0oOHBI €ro pemuTh, pa3aeaum o0e 4acTu Ha cos?x # 0.
-2sin?x | 5sinx-cosx
-3=0
cos?x cos?x
—2tg*x +5tgx—3=0
2tg*x — 5tgx+3 =0
BeneMm HoByto nepemennyto. IlycTs tgx = t, Toraa Haie ypaBHEHUE IPUMET BU: 2t2 — 5t +3 =0
Yuurpisaem OJ13: x # ~ + mn, neZ.

2t —=5t+3=0
D=25-4-2-3=1,VD=1

5-1
T
+
tz—T—l,S

BepHemcs k cTapoli IepeMEHHOM:

tgx=1 wm tgx =15

1) tgx =1 x = arctgl + nn, neZ X = %+ nn,nez
2)tgx =15 x = arctgl,5 + mn, neZ
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b4
OTBeT: x = Z + mn, x = arctgl,5 + nn, nezZ

4)5cos?x + \/3sinx - cosx + 6sin’x =5

ypaBHeHI/Ie IIOKa HE ABJIKICTCA OJHOPOAHBIM, T.K. B npaBoﬁ 4aCTH €ro BMCECTO HYJIA CTOHUT 5.

IlepeneceM 5 B npaByro 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO:

5cos2x + \/3sinx - cosx + 6sin’x — 5cos?x — 5sin?x = 0
V3sinx - cosx + sin?x = 0
BrireceMm o0muii MHOKHTEIb 32 CKOOKH: sinx(vV3cosx + sinx) = 0

sinx =0  wm V3cosx + sinx =0
1) sinx =0, x =mn,nezZ
2) V3cosx + sinx = 0

VYpaBHeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YpPaBHEHHUEM I1EPBOro nopsiaka. YToobl

CTro pCIInThb, Pa3aACiInM 066 YacTH Ha cosx # 0.
V3cosx  sinx

+ =
cosx cosx
V3 + tgx =0

tgx = —V3
X = arctg(—\/g) + nn,neZ

X = —arctg\/§ + nn,neZ
b4
X = —§ + mn, nez

T
OTBeT: Xx =Tmn, X = —3 + n, nezZ

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe

3aI1uCHu U BBIYHCIICHUA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI

2-3 Heqmouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHIINOJHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBIL, B XOJI€

MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM

BBIIIOJIHEHHOM YacTH pa6OTLI HC MMO3BOJIACT CACIIATh IPABUJIBHBIX BHIBOJOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE

IpakTnyeckoe 3ansitue Ne 26

«UnciaoBasi  NMOCIEAOBATE]BHOCTb, CIHOCOOBI  ee  3aJaHMH,
nocjaenoBarejabHocTH. [Ipeaen nocienoparenbnocTu. Haxoxaenune npeaenoB GyHKIum)
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Lean padoThI:
1. HayuuThcst BRIYUCIATH Mpeaeibl QYHKITUH.

< (0
2.Hayuntbcs n30aBiAThCS OT HEOTPEICICHHOCTEH (5) HJIN (g)
3.HayuuTbcs pemats 3aa4i, CBA3aHHBIE C YUCIOBOM IOCJIEJ0BATEIbHOCTBIO.

IpakTuyeckasi padora ¢popmupyer:

[IPy9 ymenue cBOOOIHO OINEpPUPOBATH MOHATUSMU: MOCIEAOBATEIBHOCTh, apudmMeTnyeckas
MPOrpeccusi, TeoOMeTpUYecKasl Mporpeccus, OCCKOHEYHO YOBIBAIOMIas TE€OMETPHYECKasl IMPOTPECCHUS;
YMEHHeE 3a/1aBaTh MOCIEA0BATEIHHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (HOPMYIL.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 BeiGupats crioco0sl penieHus 3agad npoecCuOHaTbHON AEATENbHOCTH MTPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

MarepuanbHoe o0ecniedeHue: VHauBUIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKLIMN.

3ananmne.
1) Pemmth 3a1a4n Ha YUCIIOBYIO MTOCIICA0BATEILHOCTD.
2) Berauciuth npeaessl GQyHKIui

3amaunue 1 3aganue 2

Haiitn BocbMoOIi1 WiieH oCJIICAOBATCIBHOCTH,

... 6.1i x%2-2x-3

2 n+1’ .llmx_>3m

. HatiTi HOMCp 4ucCiia 3B IIOCJIICAOBATCIBbHOCTH
2n+1

1.
1. 2,
2’ 3

x%-1

a, n2 7.limx_>1 E
3. BeaucauTh.
; 2 _ . 6x%+5x—4
xllrzlz(3x 8x + 5) 8.11mx_>2 W
4 lim,._, Y&
. x—2
o 9.lim,._,,, Y&
. Moo 7 5%
. x“-16 . x+1-2
5.11mx->4xT 10.lim,_,; —

ITopsinok BbINOJHEHHS padOThI:

BHHMaTenpHO 03HAKOMBTECH C YCIOBUEM 3a1aHUS.

[Tonp3ysicb CBOMMHM LIKOJIBHBIMU 3HAHUAMU (B CIydae 3aTpYAHEHHUS BOCIIONIB3YHTECh CIIPAaBOYHBIMHU
MaTepuagaMH), BBIMOJIHUTE 3a/JaHUE

Xox pa0doThI:

3amanne Nel
1. JIeBATHIH YiIEH IIOCIENOBATENPHOCTH ¢, = (———) paBen?
Vn3+3
<2-9-—1) 17 17 S 17
VO3 +3/ 732 2183 " 2183
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2. Howmep uncna 6, aBisitonierocs 4wieHoM MOCIe0BaTeIbHOCTU a, = n? —5n  paBeH?
6=n’-5n

n?-5n-6=0
n1:6
I12:-1 —HOCTOpOHHI/Iﬁ KOPCHB T.K. HOMEP HE MOXKET 6BITB OTpULATCIIbHBIM YK CJIIOM.
OTBeT: N=6.
3amanue Ne2
o 0
Haiigure nmpenensl mpeaBapuTebHO H30aBUBIIUCH OT HEOTPEACICHHOCTH (6)
. 281 0 . -9 9 . 9 . 18 . .
1. llmX_,gx— = (—) = 1im &2 _ i X0 i 28 = im2 = 2;
—9x 0 x-9 Xx(x-9) X—9 X X—9 X—3

2 llmx_& x2+4x-5 (0) — lim (x+5)(x—-1)

-1 x-1 (x-1)

=lim(x+5) = lim(1 + 5) = 1lim(6) = 6
x-1 xX—-1 X1

0

x> +4x—-5=0 {x1+x2=—4_>{x1=—5

X1+X2 = _5 -

3. i Vatx—vJa—x _ (9) — lim (Va+x—a—x)(Va+tx+Va-x) _ - lim (Va+x)?-(Va=x)? : atx—a+x
- My x - - xl_,g x(Va+x+va— x) x—>0 x(\/a+x+\/a x) xg% x(Vatx+va=x)

. 2x . 2 . 2
e — M e e — M e — Mo zr }Lo Ja r'

Breraucnuts npeaciibl UMCIOINNEC HCOIIPCACICHHOCTD (;)

x3 2x% 3x, 4

3 4
4. lim x3+2x%43x+4 (o0 _ lim Bratats li Hetets _ g Lorer0 11
' X2® 4x343x242x+1  \oo) o3 3x2 2x. 1 3.2 1 = = =-==;
x—oo 2X7  SX7  aX L X—00 4-+—+—2+—3 x—>00 4+0+0+0 X—00 4 4
X3 T3 Tx37,3 x x2 x
3 2
2X 3x X 3 1
. 2x3+3x%4x o . @ taEtE . 2ta 2+0+0 2\ _
5. lim ———= (=) = lim &= = lim — 2 = lim = (=)=t
X—00 x“+4 oo xX—00 x_3+i3 xX—00 ;+x—3 x—>oo 040 0
X X

(0 B 3HAMCHATCJIC IIPUHUMACM 3a OECKOHEYHO MaJlyro BGJ'II/I‘II/IHy.)
(I)opMa NnpeacTaBJICHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3a/laHKE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
2-3 Heyouera.

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPABUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
IIPOBE/ICHUS pabOThI ObUIN TOMYIIEHbI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansitue Ne 27

«HaxoxaeHue Npou3BOIHbIX N0 onpeaeneHnio. Ipasuia u popmyJisl 1udpdepeHunpoBanus,
Ta0JIMIA NMPOU3BOAHBIX 3JIEMEHTAPHBIX (PYHKLH I

Heabr pabdorbi: Otpaborarh omnpeneneHue npousBoaHON ¢GyHkiuu. IlpuMeHsaTs ¢GopMynsl U
npasuia quddepenmpopanus. HayuuTbcs HaX0AUTh MPOU3BOJHYIO B 33/1aHHOM TOUKE.
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IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HENpepbiBHAs (YHKLIUSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpee/ICHHbIH UHTErpaj, YMEHHE HAaXOIUTh HPOM3BOJIHBIC 3JIEMEHTApHBIX (DyHKUIUH,
UCTOJB3Ysl CIPABOYHBIE MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHINNX CiTydasx (YHKIUH Ha MOHOTOHHOCTb,
HAXOJUTh HAWOONbIIMNE W HAWMEHbUIME 3HAueHHWA (YHKUUH; CTPOMTH TpaduKH MHOTOYJICHOB C
MCTIOJIb30BAHUEM allapara MaTeMaTHYEeCKOT0 aHajn3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JIBIDKCHHE; PeIlaTh MPAaKTUKO-OPHEHTHPOBAHHBIC 337a4l Ha HauOOJbIINE ¥ HAMMCHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUSI.

[TIpyl0 ymeHue omepupoBaTh IOHSTHUSMH: HENPEPHIBHOCTh (YHKIMH, acHMNOTOTHI Tpaduka
¢byHkuuMu, TepBas W BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICT
IPOM3BOAHOM, IEpPBOOOpa3Has, ONPE/IEICHHBI HWHTErpaj, yMEHHE HaXOAWTh AaCHMIITOTHI Trpaduka
(GyHKINU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIU,
HaXOJHTh ypaBHEHHE KacaTeJlbHON K rpaduky GbyHKIIH;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHMH, Ui HAXOXKACHUS HAMIYYIIETO
peuieHus] B NPUKIAIHBIX, B TOM YHUCIE COIMAIBHO-)KOHOMHUYECKMX M (HU3MYECKHX 3ajadax, s
OTIpEJICNICHUs] CKOPOCTH M YCKOPEHUS; HaXOIUTh IUIOMATM U 00BeMbl (UTYp C MOMOIIBIO MHTErpasa;
NPUBOIUTH IPUMEPHI MATEMAaTHYECKOTO MOJICTTMPOBAHUS C TIOMOILBIO U PepeHINATBHBIX YPaBHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

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

OK 03 IlnaaupoBath U peaqu30BBIBaTH COOCTBEHHOE MPOPECCHOHATHHOE U JTMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NIpOQecCHOHaNbHON cdepe, HCHONB30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIHAX

MaTepI/laﬂbHOE odecneyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTLI JICKITUH.

3ananmue:

1. Hadigure y' = (0),eciny = x2 — x

2. Haiiqute y’' = (3),ecnuy = —%

3. Hailitu npousBomHble (YHKIMI  WCHONB3YsS MpaBWia  BBHIYKCICHUS W TabaMily
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (HYHKITUH.

4. BBIYMCIMTD MPOM3BOAHYIO QYHKIIUH B TOUKE.

3aganue 1 3agaHue 2

1) y=Tx*-4x3+5x2-2; | 6) £(£)=0,5t+0,6t>+0,8t+8;  £(1)-2
X X4 '

2) y:5\/_-zx—{+ﬁ; 7) f(x)=ctgx-tgx; f )-?

;
3) y=3ctgx+5Inx-3%; | 8) f(x)=2-5+3-¢%;  £(0)-2
4) y=(0+x?)(2x-1); 9) f(x)=cosx-(1+sinx); f
5) LS 10) 0= F()-2

Y= 3x+5° ex-1"’

GE

Ilopsinok BbINOJHEHHS PadOTHI:

Brruncnenue npou3BoaHON GYHKIMH y = f(x) TPOU3BOJUTCS 110 OOIIEMY MPaBUITY
muddepeHIpOBaHUS:

1) IpunaBas apryMeHTy X HpUpalleHne Ax U MOJCTABIISIS B BBIpaXKeHUE (DYHKIIMU BMECTO
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apryMeHTa X HapalleHHOE 3HaYeHHUE x + Ax, HAXOUM HapallleHHOe 3HaueHue pyHKIMH: y + Ay = f(x + Ax)

2) BbrunTas u3 HapanieHHOTro 3HaYeHNEe PYHKINHU €€ MepBOHAYaTbHOE 3HAYCHHE HAXO0 MM

npupameHne QyHKINN:

Ax

Ay = f(x + Ax) — f(x)

3) J_ICJ'II/IM IMpupamcHuc (bYHKHI/II/I Ay Ha npupalmCHue aprymeHTa AX1 T.€. COCTABJISIEM OTHOILICHUEC
ﬂ _ fx+Ax)-f(x)

Ax
4) HaxomuM IIpeaest 3TOro OTHOMICHHUS IPH Ax — 0, T. e.
Ay (x4 Ax) - f(x)
lim—=Ilm——
Ax—0AX  Ax—0 Ax
DTOT Ipesie U eCTh IPOU3BOAHAA OT QYHKLUH y = f(x)

Xox padoThI:

1. Haiitu: y'(x), ecin y = 2x? — 3x

HaxoauM Ipou3BOIHYIO IO 00LIEMY IIPaBHILY:

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

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

Ay _ 4xAx+2(Ax)°-3AX _ Ax(4x+24x-3) _ _
) = > = - =4x + 2Ax — 3

4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haiiném 3HaueHne npon3BOJHOM IpH x = 3.
y(3)=4:3-3=0

2. Haiitu y'(4),ecin y = vVx
1) y+ Ay = yVx + Ax
2) Ay=\/x+Ax—\/§
3) by _ Vx+dx—vx
Ax Ax

4) li Ay _ li VEHAX—VX li (VX+AX—VX) (VX +AX+VEK) li X+AX—%
Max-0 7 = Max-0 Ax = Max—o AX(VEKFAX+VX) = Max—o AX(VXFAX+VX)
limAx—01x+Ax+x=12x

Haitnem 3HaueHue Mpou3BOAHOMN B TOUKE X = 4, y'(4) = ﬁ = i

= MMax0 o v aaavm)

3. Haiitu npousBomHble (QYHKIMI  HCIONB3ysS  NpaBUia  BBIYUCIEHUS U
MIPOM3BOJIHBIX 3JIEMEHTAPHBIX QYHKIUN
Tabnuiia npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIUH.

(x") =nx"" | (e*) =¢" (@) =a*Ina | (cosx)’=-sinx
(Sin X), = COS X , 1 t ' (tgx)! —
¢’ =0,c— const; x'=1; cyy =c-u

uxv) =u=Vv

1] vy =uv+u
(\/;) 2Jx ( '

ul uv+uv
v v

1 y=6x'-8x"+2x*-4
y' = (6x* —8x> +2x* —4)' = 24x> — 24x* + 4x;
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2 y=0Bx-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

r u=x+1 u' =5
,_(x+1) 2% vi=2 _12x-2(x+1) _ 2x-2x-2 _
(2x)? 4x?

2X

!
uy uv-uv
v v
4x* %%

4. BeryrcnuTh NpOU3BOAHYIO (DYHKIIMU B TOUKE.
y=3x"-8x"+9x* -4
Yy (-1)=3-(-1)5-8-(-1)*+9(-1)?—4=-3-8+9—4=—6.
1. y =58In X oS X
y' G) = 5((sinx)’ - cosx + sinx(cosx)") = 5(cos*x — sin?x) = 5(cos2x) = 5(cos2 g) = = 5cost =5+
(-1)=-5

2 1

®opma npeacTraBJIeHUs Pe3yIbTaTa: BBIIIOJIHEHHOE 3a/1aHNE

Kpurepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HE0OXOIMMOM TOCIIeN0BaTENIbHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W aKKypaTHO BBINOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJIET IMOJYYUThb IMPABUIIBHBIC PE3yJbTAaThl U BBIBOJBI, B XOJ€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIBHBIX BBIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE

IIpakTnyeckoe 3ansitue Ne 28

«Bbrunc/ieHHe NPOU3BOIHBIX CJOKHBIX QYHKIMID)
Heanb padorbl: HayuynThcs BEIYUCISTH IPOU3BOIHBIE CIOKHBIX (QYHKIUI

IIpakTuyeckas padora popmupyer:
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (YHKLUS, HENpepbIBHAas (YHKIMS, MPOU3BOIHAS,
nepBooOpasHasi, ONpeeICHHbIH UHTErpaji, YMEHHE HAaXOIUTh HMPOM3BOIHBIC 3JIEMEHTApHBIX (DyHKIHWH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HAXOMUTh HAWOOJNbIIME W HAWMEHbUIME 3HAa4YeHUs (YHKIMH; CTPOUTH TIpadUKH MHOTOUWICHOB C
MCTOJIB30BAHUEM allapara MaTeMaTHYEeCKOT0 aHajM3a; IPUMEHSTh MPOU3BOAHYIO IIPU PEIICHUH 3a/1a4
Ha JBIDKCHHE; PeIlaTh MPAaKTUKO-OPHEHTHPOBAHHBIE 33/1a4i Ha HAaMOOJbIINE U HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHUSI.

[IPy8 ymeHue cBOOOJHO oOmNEpPUPOBATh MOHATHAMHU: Trpaduk GYHKIHUHU, OOpaTHas (YHKIIHS,
KOMIO3ULUS (DYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTUdHas (QyHKIUS, CTereHHas (QYHKIHS C LENIbIM
1oKaszareneM, TPUTOHOMETpHYeCKHe  (QYHKIHMH, OOpaTHblE  TpUTOHOMeTpudeckue  (yHKumm,
nokaszaTenbHass W Jorapugmuueckas (QyHKIUH, YMEHHE CTPOUTH Tpadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpadgukoB byHKIHIH;
YMEHHE HCHOJb30BaTh Tpaduku (yHKUMN IS M3y4EHHs] MPOIECCOB W 3aBHCUMOCTEH IMPH pPEHICHUU
3a7a4 U3 JPYrux ydeOHBIX NPEIMETOB M W3 PEaTbHOW JKU3HM; BBIpAXaTh (OPMYyJIaMH 3aBHCUMOCTH
MEXy BEIIMYMHAMHU; yMeHHue CBOOOJIHO ONEPHPOBATH MOHATHIMHU: YETHOCTD
GYHKIMH, TEPUOANYHOCTh (DYHKIUH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIHH, IKCTPEMYM
¢byHkuuu, HawOoJbIIee W HaWMEHbIIEe 3HAUYCHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccienoBaHne GpyHKINY; yMEHHE
UCTOJB30BaTh CBOWCTBA M rpaduku (QYHKIUH A pemieHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napameTpamu; U300pakaTh Ha KOOPMHATHOW INIOCKOCTH MHO)KECTBA PEILICHUH YpaBHEHHUIl, HEPABEHCTB
U MX CHCTEM;

[TPyl0 ymeHHe omepupoBaTh HOHSATHUAMH: HENPEPHIBHOCTh (QYHKIMH, ACHMIITOTHI Tpaduka
¢byHKIMM, TIepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECKHH H (PUIUYECKUH CMBICT
NPOM3BOAHON, IEPBOOOpa3Has, ONpPENCNICHHbIH HMHTETrpal; yMEHHE HaXOAWTh ACHMOTOTHI Tpaduka
(GyHKINU; yMEHUE BBIYUCISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOTO U KOMIO3HINHU (DYHKIIHH,
HaXOJHTh ypaBHEHHE KacaTeJlbHON K rpaduky byHKIIH;
YMEHHE HWCIIONIb30BaTh IMPOU3BOAHYIO [UIS HWCCIEAOBAaHUS (DYHKIMH, Ui HAXOXKACHUS HAMITYYIIETO
pelieHuss B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMUYECKMX M (U3WYECKHUX 3ajayax, s
OTIpEJIEJIEHUs] CKOPOCTH M YCKOPEHUS; HAXOMUTh TUIOMIAIN U 00BEMbI (PUTYp ¢ TIOMOIIBIO MHTETpaa;
MPUBOANUTH MPUMEPBI MATEMAaTHUECKOTO MOJICIMPOBAHUS C MTOMOIIBIO JU(epeHInanbHbIX YPaBHEHUH.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 BriGupatp criocoOsl pemieHus 3a1a4d npodecCUOHaIbHOW eSTeIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYI0 JAEATENIbHOCTh B HPOQEecCHOHAIbHOM cdepe, HCHONb30BaTh 3HAHHUS 10
(UHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIHX;

OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJJIEKTHUBE  KOMaHJIE.

MarepuanbHoe ob0ecnedyenue: MHauBUyalibHbIE 3aaHUs, CIIPAaBOYHBIE MATEpPHaIbl, KOHCIIEKTHI
JIEKITUH.

3ananue.

3aganue 1: Haiftu npousBoaHple (QYHKIMUNA HCMIONB3ys NpaBUIa BBIYUCICHUS U TaOIHILY
MIPOM3BOIHBIX CIIOKHBIX (QYHKIUH.

3aganue 2: BeraucnuTh IpOU3BOAHYIO (DYHKIIUU B TOUKE.

SamanmeNel 3aganueNe2

1)y = (mx* +4)° 2)y =m*cos(px“ —m). y(1)=2
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3y =("" +kx) Ay =kgmx), yr(-1)=7
5)y —12 pXx™ —mx 6)y = ctg (px* —MX). (2)=?
7)y = In(x* + px™) 8)y = Jmp* +kx. y1(.2)=2
9)y =log, (mx+k) 1O)y:(epx+k)*m_
y(3)=? |
11)y = p*sin(kx+ m) 12)y = % ; y'(-3)=?

I'me p —umcino OyKB B UMEHH; M — YHCIIO OYKB B (haMHJIMK;, K — YHCJIO OyKB OTYECTBA.

Ilopsinok BbINOJHEHHS PadOTHI:
1. BaumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCMEKTOM JIEKIIUN U CIPAaBOYHBIMHU MaTepHallaMu, BBIIIOJIHUTE 3aJJaHHeE.

Xox pabdoThI:

3amanue Ne 1

Haiitu npousBoaHble (QYHKIMI HCHONB3YS MpPaBHJIA BBIYUCICHUS U TaOMUIly HPOU3BOTHBIX
CIIOKHBIX (PYHKIUH

«[IpaBuia BeIYMCICHUS M TaOIHIlY POU3BOJHBIX CIOXKHBIX (DYHKITHII

(u") =nu"u’ (sinu)’ = cosuu’

(e") =e"u’ (cosu) =-sinu-u’

a'Y=a"lnau’ 1 u’

@) (tgu),:coszxu':coszu
1 u’ 1 u’

(Inu) ==u"=— (ctgu) = ——=—u'=——
u u sin“u In“u

1 u’ 1 u’
log, u) = u' = uY =——u' =——
(log. 1) ulna ulna (u) 2Ju 2Ju

1 y = (B%x® —4x)°>;
y = ((3.x2 —4x)%) = 5(3x% —4x)*- (3x? — 4x)' =
=5(3x% — 4x)* - (6x — 4) = (30x — 20)(3x2 — 4x)*.
o Y =sin(3x—x?)

y'(sin (3x — x2))’ = cos (3x — x%) - (3x — x2)' = (3 — 2x) * cos (3x — x?).
3 Y =6In5x

y' = (10In2x)" =10(In 2x)’ =1O-i -(2x)" = 10-2 _ 1—
2X 2X X
3aganue No 2
BrerancnuTh mpon3BoAHYIO (DYHKITUU B TOUKE.
1. Yy =@Wx2+6); y'(3)=?
Y = (=6 = (£ 4 6) = -
3

2Vx2+6 VxZ+6
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dopma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIU BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh NpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTU pabOThHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BBHIBOJIOB.

Tema 3.1. IIpouszBognast pyHKIIUHM U ee MPUMEHEHHE

IIpakTnyeckoe 3ansitue Ne 29

«FQOMeTpI/I‘IeCKHe NMPUWIOKECHUSA l'lpOI/I3BOIlHOI7I»

Henb padorbi: HayuuThCcs COCTaBISITH ypaBHEHHME KacaTEJbHOM K JIaHHOM KpHUBOM B TOYKE
KacaHMsl; HAXOAUTh YIIoBOM K03(h(DUIIMEHT KacaTeIbHOMN, TPOBEACHHBIN K KPUBOM.

IIpakTHyeckas padora popmupyer:

IIpy8 ymeHue cBOOOJHO oONepUpPOBaTh MOHATUSAMM: TIpaduk QyHKIMH, oOpaTHas ¢GyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHas (QYyHKUMS, KBaapaTuyHas (QYHKUMsS, CTeNEeHHas (YHKIUS C LEJIbIM
nokaszaTejaeM, TpPUTOHOMEeTpuYeckue  (yHKIMM, oOOpaTHble  TPUTOHOMETpUYEcKHe  (YHKIIHH,
MoKasarenbHass M Jorapupmuueckas (QyHKIUH; yMEHHE CTPOUTh TIpaduKu (QYHKIHUHM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIM;
YMEHHE HCIOJb30BaTh Tpaduku (YyHKIMN JUISI U3yYEHHsI TPOIECCOB M 3aBHCHMOCTEH TMpH pPEHICHUH
3ajja4 U3 JpYrux y4eOHBIX MPEIMETOB U M3 pealbHON XHM3HH; BhIpakaTh (hopMyaamMH 3aBUCUMOCTH
MEXy BEIIMYHMHAMHU; yMEHHUE CBOOOIHO ONEepUPOBATh MOHATUSMH: YETHOCTh
(GyHKINH, TEPUOJUYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (DYHKIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
ucclieioBaHue PyHKIUHY; yMeHue
WCTIOJNB30BaTh CBOWCTBa W rpaduku (QYHKIUH A pelmeHus ypaBHEHWH, HEPaBEHCTB M 3a/1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUI ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;

BbinosiHeHue pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:

OK 01 BeiGupats crioco0sl pemuieHus 3aaad npoecCHOHaTbHON JEeATeNbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.

MarepunanbHoe obecneyeHue:
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I/IH,Z[I/IBI/I,Z[yaHLHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

1. Haiinute yrioBoit Ko3(pUIMEHT KacaTeabHOW, MPOBENEHHOW K mapabone y=-—x?+xB
TOYKEC x5 = —2

2. Haiinure yroa HakJIOHEHA K OCH KacaTeIbHOM, MPOBEACHHOM K KPUBOH y = x3 B TOUKE x, = —2

3. CocraBbTe ypaBHEHHE KACATEIHLHOM K KPUBOH y = sin3x B TOUke (=;0).
y 6

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. 3naueHne TPOU3BOTHOW (YHKIMH y = f(x) TPU X =x, PABHO YIJIIOBOMY KO3(PPHUIUECHTY
KacaTelIbHOM, MTPOBEACHHON K KPUBOU y = f(x) B &€ TOUKe ¢ aOCITUCCOM x, , T.€. k'= y'(xo) = f'(x,) = tg «
/1€ %-YroJl MEXAy KacaTeJIbHOU K KPUBOM B TOUKE M, (xo; yo) ¥ MOJIOKHUTEIbHBIM HAIIPABICHUEM OCH 0, .

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

3. HampaBnenue KpuBOH B KaXJI0W TOUYKE OINpPEIEIIETCS HAIPaBJICHUE KAacaTelbHON K HEH B TOMH
TOYKE, MO3TOMY JUIsl HAXOXKICHHS YIJla HAaKJIOHHOM KpUBOW B JAHHOM TOYKE HANO BBIUYKUCIUTH YIoJl
MEXy KacaTeJIbHOW, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.

Xoa padoThbI:
1. Haiitu yron HakiioHa K ocu 0, KacaTelbHOW MPOBEIEHHON K KPUBOW y = sinx B TOYKE

-HalJIeM IPOU3BOAHYIO QYHKIUIO y = sinx y' = cosx

o o ' 1
-HaliJieM 3HaYeHHe IIPOM3BOIHOM B TOUKE X, = g y (g) = cosg ==

o o 1
-TaHI'CHC yIJIa HaKJIOHA KacaTeJIbHOU B JAHHOU TOYKE PaBE€H k = tg « , OTKyJa <= arc tgo~ 26,6°

2. [Tox kakumu yriamu napadomna y = x? + x TepeceKaeT och 0, ?
-Haiinem Touku nepecedeHus napadboIibl ¢ OChIO O,, PEIIUB CUCTEMY
2 .
y=x"+x __ {(—1,0)
U350 <= {oo

-[Tapabona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrimoBele KO3(pGUIUEHTHI
KacaTeJIbHBIX K Mapadoje B ITUX TOUKax
y =(2+x)=2x+Lk(-1)=2(-1)+1=-1,k(0)=2-0+1=1
- BBIYMCIWIN YIJIBl &; u &, , 0Opa3yeMble KacaTeJIbHBIMH B TOUYKaxX IMepecedyeHus mapaloiibl ¢
OCBIO O, tg o<;= —1,¢;= 135% tg oc,= 1,0¢,= 45°
3. CocraBbTe ypaBHEHHE KacaTelbHON K KpUBOHM y = 3x* —x B TOYKE x, = —1
-HaAEM NPOU3BOIHYIO KPUBOU B TOUKE X,
y=0@Bx*-x)=6x—-1;y(-1)=6(-1)—-1=-7
-HalJIeM KOOpANHATY TOYKH KacaHUs:
yED) =3CED) - (D) =4M(=14)
-I0CTaBUM B (GOPMYIly YpaBHEHHS KacaTeJIbHOM:
y—4=-7(x+1)
y—4=-7x—-7
7x +y + 3 = 0 — ypasuenue xacamenvHol

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

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JIEHCTBUI; B OTBETE MPAaBUIBLHO U aKKypaTHO BBIMOJHEHHI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOMYIIEHbI
2-3 Hemouera.

85



Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISIET C/IENIaTh MPABIIIBHBIX BEIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTuyeckoe 3ansaTue Ne 30

«HUcenenoBanue PyHKIMA ¢ TOMOIIBIO POU3BOJAHOI U MOCTPOEHHE TPA(PUKOB»

Heuan padoTbl: HayunTbes NpUMEHATh MPOU3BOAHYIO (DYHKIIUM MPU UCCIEI0BaHUU (DYHKIMH 11
[IOCTPOEHHUS rpapuKOB

IIpakTHyeckas padora ¢popmupyer:

[1P64 ymeHue omepupoBaTh MOHATUSAMH: (YHKIWS, HeTpepbiBHASA (QYHKIUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeesIeHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCIOJIb3YS CIPAaBOYHbIE MAaT€pUAJIbl; UCCIEAOBATH B MIPOCTEHIINX CllydasxX (YHKIMH Ha MOHOTOHHOCTbD,
HaxXoAuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpaUKd MHOTOUYWIEHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YEeCKOro aHaln3a; MPUMEHATh MIPOU3BOJHYIO IIPU PELICHUU 3ajay
Ha JIBKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIEC 33a/jaul Ha HauOOJblIMEe U HAaUMEHbLINE 3HAYEHUs,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpaTHas (yHKIUS,
KoMro3uus (pyHKIMHA, TuHeHas (QyHKIUsS, KBajgpaTHuHas (QYHKIUS, cTeleHHas (YHKIUS C I[EIBIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareibHass M Jorapupmuyeckas (yHKIUH; yMEHHE CTPOUTh TIpaduKu (QYHKIHUHM, BBITOIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHE HCHOJb30BaTh Ipaduku (YHKUUH [UId M3ydeHUs MPOLIECCOB M 3aBUCUMOCTEH NpU pelieHUH
3aJa4 U3 JPYrux y4eOHBIX NMPEAMETOB M U3 PEAJbHOM KHU3HU; BbIpakaTh (OpMyJaMu 3aBUCUMOCTU
MEXy BEIMYMHAMY; yMeHHue CBOOOIHO ONEpHpPOBATh MOHATHSIMU: YETHOCTD
(GyHKIIMH, TEPUOAUYHOCTD (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIINY; yMEHUE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/ad C
rapamMeTpamu; U300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHMM, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI TIpaduka
¢byHKuMu, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeTeHHBbIH HHTErpajl; yMEHHME HaxoJUTh AacCHUMITOTHI TIpaduka
(GyHKIMU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHU,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HCCIEAOBAaHUS (DYHKIHUH, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMMYECKHX U (PHU3MYECKHX 3ajayax, Ui
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJIUTH IIPUMEPBl MATEMATUYECKOTO MOJIEIMPOBAHUS C TOMOLIBIO AUPPEepeHInaTIbHbIX YPABHEHHUI;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
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OK 03 IlmanupoBaThb M peaJM30BbIBATH COOCTBEHHOE MPOQPECCHOHATIBHOE M JIMYHOCTHOE Pa3BUTHE,
MPEeNNPUHUMATENIbCKYIO AESITeNbHOCTh B NpodeccHOHANbHOW cdepe, HCIoNb30BaTh 3HAHUS IO
(bMHAHCOBON TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYAIUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PAaOOTATh B KOJUICKTUBE M KOMAH/IE

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

3ananme:
HccnenoBath GyHKIIUNA U TOCTPOUTH CXEMATHUYECKU UX TpaduKu:

1. y=x%—-2x 6. y = 5x3 — 3x°
2. y=—x3+3x—2 7.y =2x5 243
5 3
x2 x5
_x_x 6
V=TS 8'y=x2i1
4. y=x"-2x*-3 9.y =—x*+4x3+8x% -3
5. y=dx? —x* 10. y=-02x>+x+4

Ilopsinok BbINOJIHEHHS PadOTHI:

1. BHumaTenbHO 03HAKOMBTECH C YCJIOBHUEM 3aJlaHUA.
2. HOJII)3yHCI) KOHCIICKTOM JIGKIII/II;'I n CIIpaBOYHBIMU MAaTCpUuajiaMu, BbIIIOJHUTC
3aJaHuC.

Xoa padoTsl

[TonsiTe MPOM3BOIHON TO3BOJISIET MPOBECTH MOAPOOHOE HccheoBaHuEe (DYHKIMI ¢ 1eabio Ooee
TOYHOTO TOCTPOEHUS UX TPadUKOB.

PaCCMOTpI/IM AJITOPUTM HUCCIICAOBAHUA q)YHKHHﬁI

1) HaiiTi 006nacTh ornpeeneHus GpyHKIUHM;
2) ucclieoBaTh PYHKIMIO HA YETHOCTh U HE YETHOCTH;
» Ecmu s Gyakuun BeinonHsiercs paBeHcTBo f(-X)=f(X), To nanHas GyHKuus sBIs€TCS YETHOM.
CnenoBatenbHO, rpaguk GYHKIIUU CHMMETPUYEH OTHOCUTENBHO ocH (OY).
» Ecmu ans ¢yHkium BeimonHsiercs: paBeHCTBO f(-X)=-f(X), To mana ¢GyHKIMs sBIseTCS HEYCTHOM.
CnenoBarenbHO Tpaduk QyHKIMU CUMMETPUYEH OTHOCUTENBHO Havasia koopauHar (0;0)
» Ecmu f(-X)#f(X) u f(-X)#-f(X), To mannas GpyHkiws sBiasercss GyHKIHEH 0OIIEro BUIa U CBOHCTBOM
CHMMETPUYHOCTH JlaHHasi PYHKIUS HEe 00namaer
3) HalTH UHTEPBaIBl MOHOTOHHOCTH (DYHKIINY;
* HaifTu npou3BOIHYIO (YHKIIHH.
* [IpupoBHATH MPOU3BOIHYIO K HYJIIO ¥ PEIIUTh MOIY4EHHOE YpaBHEHHUE.
* OTMETUTDH HalJICHHbIE KOPHU YpaBHEHUS Ha KOOPIMHATHON MPSIMOM, pa30uB €€ Ha MPOMEKYTKH.
* HaiiTi 3HaK NMpOU3BOHOIN HA KaXJIOM U3 MOJYYEHHBIX IIPOMEKYTKOB.
4) HaiiTH 3HaYeHUE QYHKIIUH B KPUTHUSCKUX TOYKAX M B TOUYKAX IKCTPEMYMa;
5) HalTH TOYKHU TIEpecedeHHsI C OCSIMU KOOPIMHAT M, BO3MOXKHO, HEKOTOPBIE JIOMOJHUTEIILHBIE TOUKH,
yTOYHSIOUME rpa@uK GyHKIUY;
6) moctpouts rpaduk GUKIHM.
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.
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Kpurtepun onenkmn:

Ouenka "OTJAMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJHOM O0BEME ¢ COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Onenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CIENATh MPABIIIBHBIX BEIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IMpakTnyeckoe 3ansitue Ne 31

«PeleHne NMPUKJIATHBIX 3214 ¢ IOMOIIBIO TPOU3BOTHOMH»

Heanb padorbi: Hayuutbcs nNpuMeHSATb  HNPOM3BOJAHYIO (YHKIMU NPU PEIICHUM IMPHUKIAIHBIX
3a1a4.

IIpakTuyeckasi padora ¢gopmupyer:

[1P64 ymeHue omepupoBaTh MOHATUSAMH: (YHKIWS, HeTpepbiBHASA (QYHKIUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeesIeHHbI MHTerpajl; yMEHUE HaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCIOJIb3YS CIPAaBOYHbIE MAaT€pUaJIbl; UCCIEA0BATh B MIPOCTEHIINX CllydasxX (YHKIMM Ha MOHOTOHHOCTb,
HaxXxoJuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajay
Ha JBW)KEHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33Jaul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYCHMUS,
Ha HaXO0>XJIEHUE MyTH, CKOPOCTU U YCKOPEHHS;

[1PG14 ymeHue BbIOMpaTh MOAXOASIIUN M3yYEHHBIM METOJ JAJIs PELICHUs 3aJadud, pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TNPUPOAHBIX M OOIIECTBEHHBIX SBICHUSX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKU;

[Ipy8 ymeHue cBOOOJHO omepUpoBaTh MNOHATUSAMHU: Ipaduk ¢GyHKIUM, oOpaTHas (QyHKIUS,
KOMMO3ULUs (PyHKIMH, TuHEeHHas (QyHKIUSA, KBagpaTU4Has (DyHKIUS, CTeleHHas (QYHKIUS C LEIbIM
[OKa3zareiaeM, TPUTOHOMETpHYecKue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPHUUYECKHE  (PYHKIIMH,
nokaszaTeiabHass W Jorapugmuyeckas (QyHKIUH, YMEHHME CTPOMTh Ipadukud (YHKIHUHA, BBINTOIHATDH
npeoOpa3oBaHus rpadukoB GbyHKIM;
YMEHHUE HUCHOJb30BaTh Ipaduku (YHKUUH [UIs M3ydeHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pelIeHUH
3a/a4 U3 JPYrux y4eOHBIX NMPEAMETOB M U3 PEaJbHOM KHU3HU; BbIpakaTh (opMyJaMu 3aBUCUMOCTHU
MEXly BEIMYMHAMY; yMeHHe CBOOOIHO ONEpPHPOBATh MOHATHIMU: YETHOCTD
GyHKIIUH, TEPUOANYHOCTh (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKIIUH, IKCTPEMYM
¢bynkuuu, HauOosbplllee W HauMEHbIee 3HAUeHUS (YHKIMM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN A0 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rapamMeTpamu; u300paXkaTh Ha KOOPAUHATHOW IJIOCKOCTH MHOYKECTBA PEIICHUN yYpaBHEHUM, HEPABEHCTB
U UX CUCTEM;

[IPyl0 ymeHue omnepupoBaTh TOHSATHSAMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Trpaduka
¢byHKuMu, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH U (PU3UUYECKUH CMBICH
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MIPOU3BOJIHOM, TMEepBOOOpa3Hasi, OINpENeNeHHBI HHTErpal; yMEHHE HAXOAMTh AaCHUMITOTHI Tpaduka
(GyHKINHU; yMEHUE BBIYMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BEAEHNUS, YACTHOIO U KOMITO3ULIMH (PYHKIIHI,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIMY;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO Ul HCCIEAOBAaHUS (DYHKIMH, I HAXOXKACHUS HAWIYdIIEero
pelieHusT B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3WYECKUX 3ajadax, s
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUs; HaXOIUTh IUIOMAAM U 00BEMbI (UIyp C NMOMOUIbIO MHTErpasa;
MPUBOANUTH IPUMEPHI MATEMAaTHUYECKOTO MOJICIIMPOBAHUS C MMOMOIIBIO TU(PepeHINaTbHBIX YPaBHEHUH;

[IPy18 ymeHume MonenupoBaTh peajlbHbleé CHUTYyallMd Ha S3bIKE MAaTEMAaTUKU; COCTABIATh
BBIPO)KEHUS, YPABHEHUS, HEPABEHCTBA M UX CHUCTEMBI MO YCIOBHUIO 3a]laud, UCCIIEAOBATh MOCTPOCHHBIE
MOJIEJIN C HCIHOJIb30BAaHMEM amImapara aiareOpbl, MHTEPIPETUPOBATh IOJIYYEHHBIH pe3yibTaT; CTPOUThH
MaTeMaTHYECKUE MOJIENIU C MTOMOIIBI0 TEOMETPUUECKUX TOHSATHI U BETUUUH, PEIIaTh CBSA3aHHBIC C HUMH
IIPAaKTUYECKHE 3a/lauM; COCTaBIATb BEPOSTHOCTHYIO MOJIEJIb M HMHTEPIPETUPOBATh I1OJyYEHHBIN
pe3yabTaT; pemaTh NPUKIAJAHbIE 3a7aydl CPEJACTBAMH MAaTEeMAaTHYECKOro aHalinu3a, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3HUECKOr0 XapaKTepa;

[Ipyl9 ymeHue BbIOMpaTh MOAXOMSANIMKA METOX ULl PEUICHUs 33a/Ja4d;,; MOHWMAaHHE 3HAYUMOCTH
MaTeMaTUKU B U3YyYEHHM NPUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBICHUH; YMEHHME PaclO3HaBaTh
NPOSIBJICHWE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHE IPHBOAHMTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITUNA POCCUIICKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHus 3aaad MNpo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaThb M peaJM30BbIBATE COOCTBEHHOE MNPO(ECCHOHANIBHOE M JIMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO JICATEIIEHOCTh B TpoQeccHoHanbHOM cdepe, HUCIONB30BaTh 3HAHUS TI0
(uHAHCOBON IT'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYalUAX

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

OK 06 IIposBasTh rpa)1aHCKO-NATPUOTUYECKYIO MO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE IOBE/ICHUE
Ha OCHOBE TPAJMIMOHHBIX OOIIEUENIOBEUYECKUX IEHHOCTEH, B TOM YHCJIE C YYETOM TapMOHH3ALUU
MEXHAI[MOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHJIApThl AHTHUKOPPYMNLHMOHHOTO
TTOBEICHHS

OK 07 CopnelicTBOBaTh COXpPAHEHUIO OKPYXKAIOLIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHATh 3HaHUsA 00
W3MEHEHWH KJIMMara, TMPHHIUIB OEpEeXIMBOIO MPOM3BOJICTBA, A(PPEKTUBHO JEHUCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Ucmnonb3oBarh cpeactBa (pU3MUecKOl KyJIbTyphbl Al COXPAaHEHUS M YKPEIUIEHHs 3/10pOBbs B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcst MpoQecCHOHaNbHON JOKyMEHTAllMed Ha TroCyJapCTBEHHOM W HMHOCTPAaHHOM
SI3BIKAX.

IIK 1.5 OOGecnieunBaTh KOHTPOJb, YYET M pEryaupoBaHHE OecriepeOOHON MOCTaBKU 3JIEKTPUYECKOM
SHEPTUU TOTPEOUTEISIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH .

MatepuaibHoe obecnieyenue: VMHIuBUAyalnbHbIE 33JaHMs, TAOIUIA MPOU3BOIHBIX, KOHCIEKTHI
JIEKITUH.

3ananue:

1. YToObl yMEHBUIMTH TPEHHE JKUIKOCTH O CTEHbl M JHO KaHajla, HY)KHO CMauMBaeMylO €lo
IIoua/ib ciejaTh Kak MOKHO Majioi. TpeOyercs HalTH pa3Mepbl OTKPHITOrO MPSIMOYTOJBHOTO KaHaa C
IUIOMABI0 ceueHus 4,5 M 2, IIPY KOTOPBIX CMayMBaeMasi IUIOIaab OyeT HauMEHbIIEH.

2. meeTcs TIpoOBOJIOKA JITMHOW @ MeTpoB. TpebOyercs oOrpaautb 3STOW IPOBOJOKOM
NPSMOYTOJIBbHBIM y4acTOK Ii€Xa, OJHa CTOPOHAa KOTOPOr0 MPUMBIKAET K CTEHE, TaK, 4TOObI IUIOIAIb
OTOpPOKEHHOT0 yJyacTka Obliia HanOoJbIIeH.
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JIyis OThICKaHMSI HaWMEHBINEr0 M HauOoJbIIero 3HaueHus GyHKIWH, nuddepeHupyeMoil BHYTpH
OTpe3Ka M HENpPEepbIBHON Ha €ro KOHIAX, CIEAYET HANTH BCE KPUTHUYECKUE TOUKU (DYHKLUH, JISHKAIIUE
BHYTPU OTpPE3Ka, BBIYHUCIIUTH 3HAYCHUS (PYHKIMH B ITUX TOYKAaX M Ha KOHIIAX OTpPE3Ka, a 3aTeM M3 BCEX
MOJTyYCHHBIX TAKUM 00pa30M 4HceN BEIOpaTh HAaMMEHBIIIEe M HauOOoJIbIIee.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHH.

2. IlpoBepsieM, Kakue U3 HalICHHBIX KPUTHUECKUX TOUYEK JIEKAT BHYTPH 3a/laHHOTO OTPE3KA.

3. Haxomum 3HavyeHuss yHKIMM Ha KOHIAX OTpe3Ka M B TeX KPUTHUYECKHX TOUYKAX, KOTOPHIE
[I0NA/Ial0T B 3TOT OTPE3OK.

4. W3 Bcex mosydyeHHBIX 3HAaUeHUN (QYHKIIMU BHIOMpaeM HauMeHbIIIee U HaubobIlee.

Xox padoThI:

1. TpeOyercsi HM3rOTOBUTH J€Tallb B BHJE MPSMOYTOJBHOTO Tapaiiefienuiena, B HIDKHEM
OCHOBAHHMH KOTOPOTO JIKHT KBaIpaT (BEpXHsis 4acTh OTKpHITA), a oObeM pasen 108 cm®. [lpu kakmx
pasmepax JeTaiu Ha €€ U3TOTOBJICHHE MOWIET HaNMEHBIIIee KOJMIEeCTBO MaTeprasa?

Pemrenue: 1. [TycTh cTOpOHA OCHOBaHUS paBHA X CM, a BbIicoTa — h cMm.

2. O6beM mapamierenunena V=x*x*h=x> h mm no ycrosuro x> h=108.

Bripazum u3 310t popmynsl BeicoTy mapamienenumena: h=108/x 2, 1)

3. C npyroif cTOpoHBI, YTOOBI y3HATh KAaKO€ KOJMYECTBO MaTepHaia IMOHAET Ha M3TOTOBJICHHE
JeTand HeoOXOJAMMO HaWTH IUIONIAJ s S IMOJIHOW MOBEPXHOCTH Mapajuienenunena 0e3 ydera BEpXHEro
ocHoBaHus. [lmomank NOBEPXHOCTH MapajuIesenuIiea HaxoauTces mo Gpopmyie

Smonu=2(X*x+x*h+x*h)=2(x? +2xh). Il1ommans OCHOBaHNUs paBHA SOCH =X° , e HAJO BHYECTH H3
nosy4ernoit popmyisl S=Smonu*Soca=2(x* +2xh) - x* = x? +4xh.

4. [loacraBum BMecTo h Beipaxkenue (1). [lomyunm dpopmyny miomaan kak GyHKIUIO OT X:

S(x) =x% +4*x*108/x? =x* +432/x.

5. Haiizem npomssomnyro S'(x)=( x* +432/x)'=2x-432/% .

6. UToObI HAWTH HKCTPEMYM, HEOOXOIMMO MPUPABHATH IPOU3BOIHYIO K HYJIIO:

S'(x)=0= 2x-432/x? =0;

Jajee HaXOIUM 2x° =432;

x° =216;

x=0.

7. lMonyunnm x=6 — TOUKYy MUHUMYMa, CJieloBaTeNbHO, S(6)=108 cM’ HaMMeHbIIIee 3HAUYCHIC.

9. CnenoBarenbHO, CTOPOHA OCHOBAHUSA X paBHa 6 CM, a BbICOTa h=108/x% =108/36=3 cwm.

Otget: cTropoHsbl 0aka 3 u 6 cM.

®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOJHEHHAs paboTa.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAaHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS] pa0OTHI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 3.1. IIpousBoaHasi QyHKIIUU U ee IPUMEHEHUE

IpakTuyeckoe 3ansiTue Ne 32-33

«Haxo:k1eHne onTHMAJILHOTO Pe3yJIbTAaTa ¢ MOMOIIbIO NPOU3BOIHONH B MPAKTHYECKHX
3amagax»

Iesan padorbi: HayunThcs IPUMEHATh HPOU3BOJIHYIO (DYHKIIMU IIPU PELICHUU 3a/1a4.

IIpakTuyeckasi padora ¢popmupyer:

[1P64 ymeHue omnepupoBaTh MNOHATUAMH: (QYHKLHMSA, HeNpepbiBHAs (QYHKLUSA, HPOU3BOJHA,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (YHKIIUH,
UCMOJb3Yysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTB,
HaXO/JWUTh HaAWOONbIIME W HAUMEHbUINE 3HAYeHHWS (QYHKUUH; CTPOUTH TpauKu MHOTOUICHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajlu3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3ahad
Ha JBW)KEHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpATh MOIXOISIINN M3YYEHHBIH METOX JJISi PEIICHUs 3a/1a4d, Paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENIM B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTUYECKON HAYKU;

[1Py8 ymenme cBOOOJHO oOmepupoBaTh MOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas QGyHKIUS,
KOMIO3ULUS (DYHKIMM, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DYHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKIMHA, BBITOIHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHE HCIOJIb30BaTh Tpapukyu (YHKIUN JUIsi U3YY4EHHs MPOLIECCOB U 3aBUCHMOCTEW NpPU PELICHUH
3ajja4 U3 JpYrux y4eOHBIX MPEIMETOB U M3 pealbHON XHU3HH; BhIpakaThb (hopMyaamMHu 3aBUCUMOCTH
MEXy BEINYMHAMU; yMEHHE CBOOOJHO ONEPUPOBATh MOHATHSIMH: YETHOCTh
(GyHKINU, TEPUOJUYHOCTh (DYHKIIUHM, OrpaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢GbyHKIMM, HauOonblllee M HaMMEHbllee 3HaueHUus (QYHKIMM Ha MPOMEXKYTKE; yYMEHHE INPOBOJIUTH
uccieioBaHue QpyHKIUHY; yMeHue
UCIOJIb30BaTh CBOWCTBA M Tpaduku (GYHKOUN JUis pElIeHUs ypaBHEHUH, HEpPaBEHCTB W 3a4ay C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHUH, HEPAaBEHCTB
U UX CUCTEM;

[IPy10 ymeHue omepupoBaTh MOHATHSAMHU: HENPEPHIBHOCTh (YHKLMU, aCUMNOTOTHI Tpaduka
byHKIMM, TepBas U BTopas MNPOU3BOAHAS (YHKIUH, TEOMETPUUECKUH U (PU3UYECKH CMBICIT
MIPOU3BOJIHOM, TMepBOOOpa3Has, ONpENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMUTh AaCHUMOTOTHI Tpaduka
(GYHKIIMHM; YMEHNUE BBIYMCIIATH IPOU3BOJIHBIE CYMMBI, POU3BEACHHMSI, YACTHOIO U KOMIO3UIINH (YHKIIHH,
HaxOJHUTh ypaBHEHUE KacaTeJIbHON K rpaduxy (GyHKIMH;
YMEHHE HCII0JIb30BaTh IMPOU3BOJHYIO MJISi HUCCIENOBaHMS (QYHKIMH, Uil HaXOXIACHUS HaWIydIlero
pelieHusi B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMHUYECKMX M (U3NYECKUX 3ajayax, s
OTIpe/IeNICHUs] CKOPOCTH U YCKOPEHUS; HAXOAWUTh IJIOMAAX U 00beMbl (PUTyp C MOMOIIbIO MHTErpaja;
MPUBOAUTH IPUMEPBI MATEMAaTHUECKOT0 MOJIETIMPOBAHUS C MOMOIIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH];

[IPyl8 yMeHHe MoOJenupoBaTh pEaJbHBIE CUTYyallMM Ha SI3bIKE MAaTEeMaTHUKH; COCTaBIIATH
BBIPQKCHMS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 10 YCIOBHUIO 33J1a4d, UCCIENOBATh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHHWEM armapara ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJbTaT; CTPOUTH
MaTE€MaTUYECKUE MOJECIIN C IIOMOIIBIO TEOMETPUYECKUX ITOHATUN U BEJIUYMH, PEIIATh CBA3AHHBIE C HUMU
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NPAaKTUYECKHE 3a/a4M; COCTABIATh BEPOSTHOCTHYIO MOJENb M HHTEPIPETHPOBATH IMOJTYyYCHHBIH
pe3yabTaT; pelaTh NPUKIAAHBIE 337aud CPEACTBAMHM MAaTEMATHYECKOIO aHajliu3a, B TOM 4YHCIe
COIIMANIEHO-9KOHOMHYECKOTO U (PM3MUECKOTO XapaKTepa;

[1Py19 ymenue BbIOMpaTh MOIXOASIIUN METOA A pElIeHHs 3afadyd; [OHMMaHHE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHH HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHHUE IPHUBOJUTH INPUMEPHl MaTEMATHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IlmanupoBaThb M pealn30BbIBATH COOCTBEHHOE MPOQPECCHOHATBHOE M JIMYHOCTHOE Pa3BHUTHE,
IPEIIPUHUMATENbCKYIO JEATEIIbHOCTh B HIpOQecCHOHaNbHOM cdepe, HCHONb30BATh 3HAHUS 110
(MHAHCOBON TPAMOTHOCTH B PA3ITUYHBIX KU3HEHHBIX CUTYaIUAX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE M KOMAH/IE

OK 06 TlposiBnaTh TpaxaaHCKO-TIATPUOTUYECKYIO MO3UIIMIO0, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJCHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIEUENIOBEUYECKUX IIEHHOCTEH, B TOM YHCJIE C Y4YETOM TapMOHHU3ALUU
MEXHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIICHUH, MPUMEHSTHh CTaHIAPTHl AHTHKOPPYIIIMOHHOTO
MIOBEJICHUS

OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIECH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSATh 3HAHUS 00
M3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO INPOU3BOACTBA, 3PPEKTHUBHO JEHCTBOBAaTH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonp3oBaTh cpeacTBa (PU3MUECKOW KYJIbTYPHI Ul COXPAHEHUS U YKPEIJICHHs 370pOBbs B
nporecce Mpo(ecCHOHATBHONW NEATETbHOCTH M TOJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Nmpo(heCCHOHATBHOW JOKYMEHTAlMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

IIK 1.5 OOecneunBaTh KOHTPOJb, YU4E€T U PETyIUpPOBaHHE OecriepeOOHONW MOCTAaBKH AJIEKTPUUYECKOU
SHEPIUU NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH.

MarepuanbHoe obecnedyenue: VHIuBUyanbHbIE 3a/laHUs, TaONHIa MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIINN.

3ananne:

1. Wmeercs kBaapaTHBIN JHUCT KECTH, CTOpOHA KOoToporo a=60 cM. Beipesas mo Bcem ero yriam
paBHBIE KBaJpaThl U 3arubas OCTaBLIYIOCS YacTb, HYKHO H3TOTOBUTH NPOM3BOJACTBEHHBIN UMK 0e3
KpbIIKH. KakoBbl JODKHBI OBITH pa3Mepbl BBIPE3aE€MbIX KBaJPaToB, YTOOBI MPOM3BOJACTBEHHBIH SIIMK
uMen HanbonpIIni 06beM?

2. IlpoexTHpyeTcst KaHaJ CUCTEMBI CIIUBA C MPSIMOYTOJIbHBIM cedeHueM 4,5 . KakoBbl JOKHBI OBITH
pa3Mepbl ceueHusl, 4TOObI 17151 OOIMIIOBKHM CTEHOK M JIHA MOLUIO HAMMEHbIIee KOJIMYeCTBO MaTepuana?

JInst OThICKaHUSI HAaUMEHBIIEr0 U HauOOJbLIEro 3HaueHUs (GYHKIUH, AUpPepeHInpyeMoil BHYTpU
OTpe3Ka U HENpPephIBHON Ha €ro KOHIIAX, CJIeAyeT HaWTH BCEe KPUTHUECKHE TOUKU (DYHKIMH, JIEKaIue
BHYTPU OTpPE€3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMHM B ITUX TOUKAaX M Ha KOHIIAX OTpe3Ka, a 3aTeM U3 BCEX
MOJTyYEHHBIX TaKUM 00pa3oM 4ucen BbIOpaTh HaMEHbIIIee M HanOoblIee.

Ilopsinok BbINOJIHEHHs PadOThI:

1. Haxomum KpuTHUECKHE TOYKU (HYHKIINU.

2. IlpoBepsieM, Kakue U3 HaWJIEHHBIX KPUTHYECKUX TOYEK JIEKAT BHYTPH 3aJaHHOTO OTPE3Ka.

3. Haxonum 3HaueHHs (QyHKIMM Ha KOHILIAX OTpe3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPbIE
MIONANa0T B 9TOT OTPE3OK.
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4. W3 BceX MOJYyYEHHBIX 3HaUCHUH (QyHKIMM BbIOMpaeM HauMEHbIlee U HanOoJIbIIIee.

Xon padoThl:

3amaya 1. IlpodyHoCcTh OaslKku MPSIMOYTOJIBHOTO CEUYEHHS IPOIMOPLHUOHAIbHA MPOU3BEACHUIO €&
IIMPUHBI HAa KBaJpaT BHICOTHL. Kakoe cedeHue AODKHA MMETh Oanka, W3 IMJIMHIPHYECKOW 3arOTOBKH
paauyca R, 4ToOsI €€ mpouHOCTh OblIa HanOoJbIIEH? (pUCYHOK 1)

ZR

X

Pucynok 1 — ceuenue 6ajiku U3 HUIMHAPUYECKON 3arOTOBKH

Pemrenne. CocraBiieHHe MareMaThdeckoil Mozend. OnTuMmMusupyeMash BEIWYHHA - MPOYHOCTH
0aJKu, TOCKOJIBKY B 3ajave TpeOyeTcss BBUICHHTH, KOTJa IPOYHOCTh Oalku OyneT HauOOJIBIICH.
O003Ha4YMM ONTUMHU3UPYEMYIO BEIHYMHY OYKBOH y. IIpOYHOCTH 3aBHCHUT OT HIMPHUHBI U BBICOTHI
NPSIMOYTOJIBHUKA, CIYXKAIllero OCeBbIM ceueHueM Oanku. lllupunHy Oanku 0003HAYMM OYKBOH X.
[TockobKy OCEBOE CEUCHHE MPEACTABISACT CO0O0# MPAMOYrOJbHHUK, BIMCAHHBIA B OKPY)KHOCTh pajanyca
R, To 0<x<2R

Bricota h HpﬂMOYFOJ'IBHI/IKa CBSI3aHA C €ro WIMPHHOI cooTHomeHnem * +/7°=4R* (o teopeme
I[udaropa), 3Haunrt, 1 = 4R* =%,

xh?

[IpouHOCTh GaJIKM Y MPONOPIIOHATEHA IPOU3BEIECHUIO ,T.e. ¥ =kxh? (rne xoappurnment k

— HEKOTOPOE TOJ0KHUTEITHHOE YUCIIO).
3pauypr ¥ = kx(2RR? —x%),raex € [0; 2K).

Pabota ¢ cocTaBieHHOI MOIENBIO.
Tt ymran ¥ = fex(4RR* — x%),rae x € [0, 2R} gano maiiru Vinan6-

Nmeewm:
Hueem: y = 4%R3x — kx*
V' =4&kR*— 3kx*
[pupaBHUBAEM [TPOU3BOHYIO HYITIO, TOTYUUM
4kR?-3kx%=0
=2 r=-Z
V3 v3

[ 5]

-wg':v

X=5=
3al[aHHOMy OTPEC3KY IMPUHAJICIKUT JIMIIb TOYKA

Boruncnum 3naueHne GyHKIMU B TOUKE HA KOHIIAX OTpe3I<a B Toukax 0 u 2R.
Nmeem
f0)=0 fQR)=0 f(35) >0 3HAUUT Vs =F (ﬂ)

B 3amaue chopammBaeTcsi, Kakoe CEUCHHME JOJDKHA HMMETh Oalka HauOOJbIIeW TPOYHOCTH.

BrisicHunm, 4To mIMpHHA MPSMOYTOJIBHUKA, SBISIONIAS OCEBBIM CEUEHHUEM Hambosee MpPOYHON Oankw,
2R
V3
paBHa
Haiinem BbICOTY:

93



h? =4R%—x*

Z 2
HESYY. R
3 3
282 R =

|

i
<
&N

h = —

OtBet: CeueHnem OajKé JTOJDKEH CIIYKUTHh HPSMOYTOJBHUK, Y KOTOPOTO OTHOIIEHHE BBICOTHI K
IIpUHE PaBHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY )K€ Pe3yJIbTaTy, OMHUPasiCh Ha CBOM
ONBIT, HO OHM TPHHUMAIOT YKa3aHHOE OTHOIICHHWE paBHBIM 1,4 (IpuOMMKEHHOE 3HAYEHHE
HPPaLMOHAIILHOTO YKCIIa KaK pa3 paBHO 1,4).

®opma nmpeacTaBieHHs pe3yJbTaTa: BBIOIHEHHAs padoTa.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecou paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii pabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS paOOThI ObUIH JOMYIIEHBI OIIHOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme

IIpakTyeckoe 3ansaTue Ne 34

«HMHTerpan n nepspoodpasnasi. Haxoxaenue HeonpeaeJJeHHbIX HHTETPAaJIOB IIPH MOMOIIHU
CBOIICTB HHTEIPAJIOB)»

]_Ie.]'lb: HAaYy4YHUTHCSA HAXOIUTh H€OHp€)I€HéHHI>I€ HUHTETpajibl HCIOCPEACTBEHHBIM MHTCIPHUPOBAHUCM
IIpu IOMOI1IHn CBOMCTB HHTCIPpUPOBAHUA.

IIpakTnyeckas padora ¢popmupyer:

[1P64 ymeHue omepupoBaTh MNOHATUSAMM: (DYHKIMSA, HemnpepblBHas (QYHKIUS, NPOU3BOJAHASA,
nepBooOpasHasi, ONpeesieHHbI MHTErpall; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHH,
MCIOJIb3YS CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIUA HA MOHOTOHHOCTb,
HaXOJWUTh HaAWOOJbIIME W HAaUMEHbIINE 3HaueHHs (QYHKUUH; CTPOUTh TIpadUKd MHOTOUIEHOB C
UCIOJIb30BaHUEM allllapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHSATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIEC 33a/jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0KJIeHUE MMyTH, CKOPOCTU U YCKOPEHHUS;

IIpyl0 ymeHue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (YHKIMHM, ACHUMIITOTHI TIpaduka
byHKIMM, TepBas U BTopas MNPOU3BOAHAS (YHKIUH, TIEOMETPUUECKUH U (PU3UUECKH CMBICT
MPOU3BO/IHOM, TMepBOOOpa3Has, OINpeNeNeHHBIH HMHTErpajl; yMEHHEe HaXOAWTh ACHMIITOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO U KOMIIO3UIIUU (DYHKIIUH,
HaXOJIUTh yYpaBHEHHUE KacaTeJIbHON K rpaduxy (GyHKIMH;
YMEHHE HCIIONIb30BaTh MPOU3BOAHYIO JJISi UCCIENOBaHUS (QYHKIMH, Ui HaXOXICHWUS HAWIyYIIero
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pelieHusl B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-PKOHOMHUYECKMX M (U3NYECKUX 3ajadax, s
OIPEJICJIEHUs] CKOPOCTH M YCKOPEHUS; HAXOOUTh IUIOIIAAN U 00BbEMbI (PUIyp ¢ IMOMOIIBIO MHTErpana;
MPUBOAUTH PUMEPHI MATEMAaTHYECKOTO MOJICTIMPOBAHUS C TOMOIIBIO TU(PepeHINATbHBIX YPaBHEHUH.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats cioco0sl penieHus 3aaad npoecCuOHATbHON AEATENbHOCTH MTPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JEATENIBHOCTh B IpOQecCHOHanbHON cdepe, HCHONb30BATh 3HAHUS 10
(bMHAHCOBON TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYaIUAX

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MATEPHAJIbI, KOHCIICKTHI JICKIHH.

3aganue:

B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAUTH CIICAYIOIIME UHTETPaIbl:
33352

1. f(4x X +5)dx

2. [3(2x? —1)%dx

3. [x3(1 + 5x?)dx
3 8

4. f(x—4 + x—s)dx

- J(5vx® — 7Vx3)dx

(62}

Kparkue Teopernyeckue cBeJleHHS:
Ceoticmsa HeonpedenleHHO20 unmezpana

1) [ mf (x)dx = m{  (x)dx, m-const
2) j (f(x) = g(x))dx = j f (x)dx + j g(x)dx

Ta@zuqa OCHOBHbIX UHmMecpaloe

1) Idx:x+C;
Xn+l

Z)Ix”dx= +C,n=-1;
n+1

dx
3 |—=I ;
)_[X njx +C;
4) Iexdx=eX+C;

5) Iaxdx:a—+C;
Ina

6) Isinxdx:—cosx+c;

7) _[cosxdx =sinx+C;

8)_[ ox =tgx+C;
cos? x

9) _[ X = —ctgx +C;
sin? x

0] 5

=arcsin x+C;
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dx
1+ x2

11) j

=arctgx+C.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

COBOKYIMHOCTH BCEX MEPBOOOPA3HBIX TSl (PYHKIIMN HA3BIBACTCSI HEOTPEICIICHHBIM HHTETPAJIOM.

OcHoBHbIE CBOWCTBA HEONIPEACNEHHOTO UHTErpaia

1) J(Fe) + g(0)dx = [ f(x)dx + [ g(x)dx

2) [kf(x)dx =k [ f(x)dx

HenocpeacTBeHHOe UHTETPUPOBAHUE OCHOBAHO HA MPSMOM HCIOJIb30BAaHUU TAOIMIIBI HHTETPajIoOB.
MoryT npencTaBuThCs CIEAYIOIINE CIIY4an:

1) JlaHHBIA WMHTErpal HAXOAUTHCS HEMOCPEACTBEHHO [0 COOTBETCTBYIOIIEMY TaOJINYHOMY
UHTETpay.

2) JlaHHbIi HHTErpaj IMOCJe MPUMEHEHHS CBOMCTB 1H 2 IMPUBOIUTCS K OJHOMY HIIH HECKOJIBKHAM
Ta0JIMYHBIM WHTETpaJIaM;

3) JlauHblii ~ WHTErpaj  IOCIAC  SJICMEHTAPHBIX  TOXICCTBEHHBIX  MPEOOpa3oBaHMiM,  Ha[
MOABIHTETPAIbHON (DYHKIIMEH M TPUMEHsSt CBOMCTBA W 2 MPUBOAUTCS K OJHOMY HJIM HECKOJIbKUM
TaOJIMYHBIM UHTETPAJIAM.

Xox pabdoThI:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTA HAUTH CIICAYIOIIME UHTETPaIbl:
1. [6x%dx —uWCHONB3yeM CBOWCTBO 2 U opmyiy 2.

n+1
[x"dx =>—+c Tlomyunm:
n X2+1 x3
Jox?dx =6 [x*dx =67 —+c=6T+c=2x"+c

2. [4(x* —x+3)dx  HUcnonb3ysa cBoiictBa 1 u 2 u, popmynsl 1 u 2 momyuum: 4 [ x?dx —
dvadx+12dxy=4x33—4x22+12x+c=43x3—2x2+12x+c

- 1nocTosiHHasg uHTerpupoBaHuss C paBHa anreOpamdyeckoil CcymMMe Tpex MOCTOSHHBIX
WHTETPUPOBAHHUS .

3 2
3. f2(3x—1)2dx:Zf(3x—1)2dx=2f(9x2—6x—1)dx:2-9%—2-6%+2x+c=6x3—6x2+2x+c

4 x3+3x2+4x .
./ —dx —pa3aenuM MOUWIEHHO Ha X, MOJTY4YHM:
3 xZ
(x? + 3x + 4)dx =?+T+4x+c
dx L x_%ﬂ x%
5. f\/—; —ucnoib3yeM Gopmyny 2 [ x zdx = T tc=T+c= 2Vx+c
2

2

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yJIbTaThl W BBIBOJBI; B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue

IMpakTnyeckoe 3ansiTue Ne 35

«/HTerpupoBaHne MeTO0M 3aMEeHbI NlepPeMEeHHOID)
Heapb padotbl: HayuyuThcs BEIYUCIATH HHTErPaibl CIOCOOOM MOJCTAHOBKH.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (QYHKUUS, HENpepbiBHas (YHKIMA, TPOU3BOJIHAS,
nepBooOpasHasi, ONpeJesIeHHbI MHTErpall; yMEHUE HAaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH,
UCTOJB3Ysl CIPAaBOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HaxXoAuTh HauOOJbIIME W HAUMEHbUIME 3HAYeHHs (QYHKUUH; CTPOUTh IpaUKH MHOTOYJIEHOB 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;

IIpyl0 ymeHue onepupoBaTh MOHATUSMHU: HENPEPHIBHOCTh (YHKIUHU, ACHUMIITOTHI TIpaduka
¢byHKIMM, TiepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECCKHH M (U3UYECKUH CMBICT
IIPOM3BOJIHOM, MEepBOOOpa3Has, ONpPENENEeHHBbIH HHTErpajl; yMEHUE HaXOAMWThb AaCHUMOTOTHI TIpaduxa
(GyHKINU; yMEHUE BBIYUCISATH IPOU3BOIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMIO3UIUHU (DYHKIINH,
HaXO0/UTh ypaBHEHHE KacaTeJIbHON K rpaduxy GyHKIMHY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO JUIS HWCCIEAOBAaHHS (DYHKIHMHA, I HAXOXKICHHUS HAMITY4IIero
pelieHusl B HPUKIAAHBIX, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKMX M (U3MYECKUX 3ajayax, s
OTIpEJIJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbI (PUTYp ¢ TOMOIIBIO MHTETpaa;
MPUBOANUTH PUMEPBI MATEMAaTHUECKOT0 MOJIEIMPOBAHUS C MMOMOIIBIO TU(PPepeHIINATBHBIX YPaBHEHHUH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupatp crioco0sl pemieHus 3a1a4d npodecCUOHaIbHOW NeSTEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBHOE U JTMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATEIbHOCTh B NpOQecCHOoHanbHOM cdepe, HCHONB30BATh 3HAHMUS 10
(bUHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYAIHIX

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

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOW IPOEKTa HAMTH HWHTETPAJIbL:
1. [(124—5)7dx

dx

' f 6x+5

[ xVx2 —7dx
f Cosx d

) /sinx *

. [ tgxdx

dx
f 1+16x2

o0 pw

Ilopsinok BbINOIHEHHE PadOTHI:
B ocHoBe MHTErpupoBaHHs METOJOM 3aMEHbl MEPEMEHHOH (WM CIIOCOOOM IOCTAHOBKHM) JIEKUT
CBOMCTBO WHBAapMaHTHOCTH (OPMYJI HMHTETPUPOBAHUS, KOTOPOE 3AKIIIOYAETCS B CIEAYIOLIEM: €CIH
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[f(x)dx =F(x)+c,T0 [ f(u)du = F(w) + ¢, Tae u(x) npousBonHas quddepeHppyemas GyHKIUS OT X.

3aMeHa TIEpEMEHHOM B HEONPEACICHHOM HHTErpasie MPOU3BOIUTCS C TIOMOIIHIO TIOJICTAHOBOK JIBYX
BUJIOM:

1. x=¢() , rne t-HOBasg mepeMeHHas, a ¢(t) HemnpepsiBHO nuddepeHmpyemMas QyHKIUS
Jf@)dx = [ f(o®)¢'(O)dt

2. t=u(x) ,rae t-HOBas nepeMeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt

Xoa padoThI:
1- f dex

8+x3
-T.K. d(8 + x3) = 3x%dx , TO

8+x3 3 8+ x3
-rojarags 8+ x3 =t nonquM:if%zlln(t) +c =§ln|8+x3| +c

3
cosxdx __ d(sinx) .
2. [ — =, >, T03TOMY, HCIOIB3Ys MOACTAHOBKY t =sinx , HPUXOAMM K TaOIMIHOMY

Srat 1 tyo=1 sinx
UHTETpaty: xf =5 azctg ~+c=carctg ( . ) +c
3- erdx — dae”)
f\/9—t2 f\/9—t2
at

9 1
-BOCITI0JIb30BABIINCH MTOJCTAHOBKOM t = e*, IPUBOAUM K TaOJIMYHOMY MHTErpaiy [ — = arcsin_ +

J‘ x%dx lfd(B + 3x3)

c=arcsinex3+c
Ipumeuanue: dx = id(ax +b)

1
xdx = Ed(xz)

e*dx = d(e*)
d_x =d(l
— = d(n(x)

cosxdx = d(sinx)
dopma npeacTaBaeHus pe3yJabTaTa: BBIIIOJHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOTHOM O0BEME C COOJNIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "ya0BJIeTBOPUTENbHO' CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJIHOCTHIO, HO 00BEM
BBINIOJIHEHHOW YacTH TaKOB, YTO I03BOJISIET MOJYYUTh NPAaBUIIbHBIE pPE3YyNbTaThl U BBIBOJBI; B XOJ€
MPOBEIEHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

Ouenka "Hey10BJIeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIMOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue

IIpakTHyeckoe 3ansitue Ne 36

«Teopema Hbrorona-JleiitOHnua. BorunciieHue onpeeleHHbIX HHTErPaIoB Pa3JInYHbIMU
MeToAaMM»
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Ieanb padoThl: HAYYUTHCS BBIYUCIATH ONPENEICHHBIN HHTErpan no Gopmyne Herorona-JleitGuuma.

IpakTuyeckas padora ¢popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLUS, HeNpepbiBHAs (QYHKLHUSA, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesIeHHbBI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCIOJb3Yysl CIPAaBOYHBIC MAaTE€PUaAiIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasiX (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HauOONbIIME W HAUMEHbLIME 3HAYeHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYIEHOB C
UCIOJIb30BAaHUEM allapara MaTeMaTHYECKOro aHajau3a; IPUMEHTh POU3BOAHYIO IPU PELICHUH 3a/ay
Ha JIBIKCHME; pPellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33/1a4i Ha HauOOJbIINEe U HAUMEHBIINE 3HAYCHUS,
Ha HaXxOXJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (PYHKIIMHM, ACHMIITOTHI Tpaduka
GbyHKkuMu, nepBas M BTOpas NpPOM3BOJAHAs (QYHKLUMH, TEOMETPUYECKMH M (U3NYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, ONpENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKLIMHU; yMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEAECHNUS, YACTHOIO U KOMIIO3ULIMH (PYHKIIUI,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy byHKINH;
YMEHHUE HCIIOJb30BaTh IMPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMM, I HAXOXKACHUS HAWIYYIIEero
pelieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMUYECKMX W (U3WYECKHX 3ajadax, I
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOIIAAH U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MPUBOANUTH PUMEPBI MATEMAaTHUIECKOTO MOJISIIMPOBAHUS C MTOMOIIBIO TH(QepeHInaTbHbIX YPaBHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Bsibupats cioco0sl penieHus 3a1a4 npohecCHOHAIBHONW NesITeIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnaaupoBath U peaqu30BBIBaTH COOCTBEHHOE MPOPECCHOHATHHOE U JTMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JIEATENIbHOCTh B NIpOQecCHOHaNbHON cdepe, HCHONB30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX

MatepuajibHoe o0ecnieyeHue:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:

B cooTBeTcTBUU C TEXHONOTUYECKOM KapTOM MPOEKTa HAWTH MHTETPaIbl.
2, 2

1. J 2x%dx
4

I{8+2x—x2}dx

2. -2

3. f;r/z cosxdx

4. j(cosx—Bsin X Jdx
2
2 1_ X2

5. I—de

X

N

Meto10M 3aMEHBI ITIEPEMEHHOM:

& xdx

1| ——
'5[X2 -6
4

2. [(2x~5)"dx
3
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1
3. J.i/x + 2dx
0

1
4, J'(x3 +1)*x? dx
I

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1) Ucnionb3ys Tabnuily HHTETpajIoB HAMTH MHTErpall
2) Ucnonwiys popmyny Hetotona — JleiiOuuiia

2= F(b)- Fla)

A
[ r@ax=F)

HaWTH ONpeIeSICHHBIN HHTErpal

Xox padoThI:

Brrunciuts onpeneeHHblil HHTerpal
2

_|-2x2 ax
1
Pemienue:

2 1y 4 (2]
IExjdx= E_I-xz.:fx = E
1 3

1
(1) BeiHOCUM KOHCTAHTY 3a 3HAK MHTETpaa.

(312 2 2 14 2
APF=Zoth=2E-n=27=2"=42
()|1 3( ) 3( ) 2 3 =43

2+l

xadr = +

(2) Unterpupyem mno Tabiuile C MOMOIIBIO CaMOM MOMyJIApHON (DOpMyIIbI n+1

1

= 3
[TosBUBILIYIOCS KOHCTaHTY 3 uenecoo6pa3Ho OTIEINUTh OT & W BBIHECTH 3a CKO6Ky. Jlenate 3TO HE

00513aTeJIbHO, HO KEJIATEIbHO — 3a4eM JIMIITHUE BHEIYMCICHUS?
b

2
| £ ax= Fenf, = o) - Fla)
(3) Hcnonezyem ¢opmyny Heiorona-JleitbHuna @ . Chayvana
3
MOJICTABIISIEM B+ BEPXHUM NpeAel, 3aTeM — HIKHUHM npenen. [IpoBoaum nanpHeWe BEIYUCIEHUS U

MOJIy4a€M OKOHYATEIbHBIN OTBET.
Brrunciuts onpeneneHHblil HHTErpal
4
j(a+ Dx—x)dx
=2
Pemenue:

4
4 13

4 zm"f 4 , . 1. a0e 1 3
[@+2x- x"ydx=8[dx+ 2] xdx - [ Fdx=8(x), +2. s -2 @)=

-2 -2 -2 -2
=804 — (=20 4+ (4* — (-2 —%(43 — (271 =8 64(16-4) —%(64+8} =

=48+12-24 =36

(1) Mcnonb3yem cBOMCTBA JINHEHHOCTH OMPEEIIEHHOT0 UHTErpasa.

(2) UnTerpupyem 1o TabmuIle, Mpyu 3TOM BCE KOHCTaHTBHI BHIHOCHM — OHH HE OYAyT y4acTBOBaTh B
ITOJICTAHOBKE BEPXHETO Y HUKHETO IIpeiena.

(3) Hnsa xaxmoro w3 Tpéx craraeMbix npumeHseM Qopmyny  Herorona-JleliOHuma:

F(X)|, = F(by- Fla)
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Coser: mepex Tem, Kak HcHoab3oBatbh ¢opmyiay HploroHa-Jleli0HMIIa, 10JIE3HO NPOBECTH
NMPOBEPKY: a caMa-TO MepBO0OpPa3Hasi HalijleHA NPaBUJIbHO?

Tak, TPUMEHHTETHPHO K paccMaTPUBAEMOMY IMPUMEpPY: Mepel TeM, KaKk B TEepBOOOpa3HYIO
3
x
Brdxt -
GbyHKIIIO 3 NOmCTAaBNATH BEPXHMH W HIDKHHH TIpelesbl, JKeJIaTelbHO HA UYEPHOBHUKE
MPOBEPUTH, a MPABWIBHO U BOOOIIEC HalaeH HeomnpeaeneHHbld uHTerpan? Juddeperuupyem:
r

(8x+xz —g] :8(x)'+(x2}'—%(x3)':8-1+2x—%-3x2 =84 2x—x°

[Tonydena ucxomHasi MOABIHTETpANbHAS (DYHKIHS, 3HAYUT, HEONPEICICHHBI HMHTErpaj HaiJieH
BepHO. Tenepb MoxHO 1 popmynry HeroToHa-JIeliOHUIIa TPUMEHUTD.
MeToa 3aMeHbI IepeMeHH O

Breraucnure HUHTCI'paJIbl.
f6 xdx

5 x2-6
BBenem HOBYIO IEpeMEHHYIO ¢t = x% — 6
Huddepenunan Oyner paBeH dt = 2xdx
Brraucium rpanuiiel naTErpupoBanus 11=25-6=19, t2=36-6=30

I3IJIIOJH{HIAIIOJICTHIIOEH( l-IGEigﬁ _'l_ISOEE
y2 5 x2_6 2719 ¢t

o 1 1 1 30
Brruncinm, nosryduBLIIAICSA UHTETPA 3 ln|30|-5 ln|19|:E I"B

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJIHCHHOC Sa,I(aHI/IC/

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUSA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTH NPABUIBHBIE PE3YyNbTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue

Ipakruyeckoe 3ansitue Ne 37-38

«Bbryucienne miomaneit Gpuryp u 00beMoB TeJD»

Hean padorsi: HayunThcst BEIYUCIATH IUIOMIAAN GUTYP U 0OBEMBI TEJI, UCIOIb3Ys ONpeae/ICHHbIE
MHTETpaJIbl

IIpakTuyeckas padora popmupyer:

[IP64 ymeHuwe omepupoBaTh MOHATHSIMH: (DYHKIUSA, HEMpepblBHAs (YHKIUS, MPOU3BOIHAS,
nepBooOpasHas, ONpeieseHHbI WHTerpail, YyMEHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (YHKIIMM,
UCIIOJNIB3YS CIPABOYHBIE MATEPUAIIBI; UCCIEA0BATh B MPOCTEHIINX cydasX (YHKIIMA HA MOHOTOHHOCTb,
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HaXOJUTh HauOONbIIME W HAUMEHbUIME 3HAYeHHs (QYHKUUH; CTPOUTh TpadUKH MHOTOYJICHOB C
WCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YEeCKOro aHAIN3a; MPUMEHATh NMPOU3BOJHYIO IIPH PEUICHUH 3anad
Ha JBW)KECHUE; peIllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HA HAauOOJIbIINE U HAaUMEHbIINE 3HAYECHMUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOAXOISAIINN M3YYEHHBIH METOJ JJISi PEIICHUs 3a/a4yM, PaclO3HABATh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIU B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOHU
MaTEeMaTHYECKON HAYKU;

[IPy10 ymenue omepupoBaTh MOHSATHSIMU: HENPEPHIBHOCTh (YHKIUHU, ACHUMIITOTH Tpaduka
GbyHKuMu, 1epBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (QU3UUECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpENEeNeHHBI HHTErpall; yMEHHE HAXOAWTh AaCHMOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYMCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOI'O U KOMIIO3ULIUM (PYHKLIUH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduxy GbyHKIMH;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO U HCCIIEAOBAaHUS (QYHKUMH, JUIS HAXO0XKICHHS HaWIy4llIero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKHX 3ajadax, s
OIpEeJIJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ HOMOIIBIO MHTErpana;
MIPUBOANUTH TPUMEPBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS C MTOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHune wMonenupoBaTh peaJbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BATh OCTPOEHHBIE
MOJICJI C HCIOJb30BaHUEM ammapaTa ajareOpbl, MHTEPIPETUPOBATh IOJYYEHHBIH pe3ysbTaT; CTPOUTH
MaTeMaTHYECKUE MOJEIHU C MOMOIIBI0 T€OMETPUUECKUX IMOHATUI U BEJIUYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBIATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysbTaT; peliarb NPUKIAJHbIE 3aJaud CpPEICTBAMH MAaT€MaTU4YecKOro aHaiau3a, B TOM 4HCIe
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa;

[Ipyl9 ymenue BbpIOMpaTh MOAXOMALIMM METOJ ISl pEIIeHUs 3aJauyd; NOHMMAHHUE 3HAYMMOCTHU
MaTeMaTHKU B U3yYEHHM IPUPOAHBIX M OOILECTBEHHBIX NPOLIECCOB M SIBJICHUM; YMEHUE pacllo3HaBaTh
MIPOSIBIEHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTEMaTHYECKHX
OTKPBITUNA POCCUMCKON U MUPOBON MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MpohecCHOHATBHON JEATENIbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaThb M peaJM30BBIBATH COOCTBEHHOE NPO(ECCHOHATBHOE M JIMYHOCTHOE Ppa3BUTHE,
MpEeNNPUHUMATENbCKYIO JESITEbHOCTh B NpOQecCHOHANbHONW cdepe, HCIOoNb30BaTh 3HAHUS IO
(UHAHCOBON TPAaMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYalUIX

OK 06 TIposiBnaTh TpakJaHCKO-TTATPUOTUYECKYIO TTO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE TMOBEJICHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIEUENIOBEUYECKUX IIEHHOCTEH, B TOM YHCJIE C Y4YETOM TapMOHHU3AIUH
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOIIEHWH, MPUMEHATh CTaHAAapThl AHTUKOPPYMIMOHHOIO
MIOBE/ICHHUS

OK 07 CopnelicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, TPUMEHITh 3HaHUs 00
WU3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PPEKTHUBHO JE€HCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOW KYJIBTYpPbI Ui COXpPAHEHUS M YKPEIUICHHs 30pOBbsS B
npouecce MpodeccHoHaTbHON JEesATeNbHOCTH M MOJAJEpKaHUS HEOOXOIMMOro YpOBHS (pHU3MUecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHOW JOKyMEHTAallMed Ha TOCYIapCTBEHHOM M WHOCTPaHHOM
A3BIKaX.

IIK 1.5 OOecneunBaTh KOHTpPOJb, Y4€T U PETyIHpOBaHHE OecriepeO0HONW MOCTaBKH AJIEKTPUUYECKON
SHEPIUU NOTPEOUTENSIM C TPUMEHEHUEM CPEJCTB aBTOMATU3AIUH.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. ®opma 3aroToBKM HMeET BHJ (UTYpHl, OTPAaHWYCHHON IUHHSAMH. HailTh 1uiomanp TaHHOH

3arOTOBKH
a) y=—x"+4,y=0
b) y=x% y=x°
c) y=e*, y=e™, y=4
2.Berauciuts 00beM IeTanu
y=x?, y=1, eoxpyeocuQY

IMopsiiok BBINOJTHEHHS PA0OTHI:

1) moctpouth rpaduky GyHKIH

2) HalTh 00JaCTh, OTPAaHUYCHHYIO STUMHU rpaduKamu

3) cocTtaBHT OnpeAeIeHHBIN HHTErPall, Ul HAX0XICHHS TUIOIIA 1 HAlICHHOW 00I1acTH

Xox pabdoThI:
[Ipumep 1: Haiitu mnomane odnactu D (3aroroBka gerajim), orpaHUuE€HHONW KPUBBIMU Y = X2+ X +

11,y =2 X -9, npu ycnosuu,
x<=1
_ .2
yr=x"+x-11,
Diy=2x-9
x 21

[Ipn pemieHun Takux 3afad cieqyeT 005S3aTelbHO M300pa3uTh HCCIEAYEMBI IeoMeTpHUYecKUui
00BeKT. J{J1s onpeiesieHust HUKHETO MpeJieia HHTErPUPOBaHUS HAJl0 HAWTH TOYKY TIEPECEUCHUsSI KPUBBIX;
ypaBHEHUE X%+ X +11 =2 X -9 umeer nBa KOpHs: X = -1 u X = 2. [logxoasmuii KopeHs - X = -1. O6nacts
orpaHuYeHa CBEpXy MapadoJion, CHU3Y - IPSIMOM, cripaBa - MpsIMOM X = 1, KpaliHss JieBas To4ka - X = -1,
MO3TOMY

1

-y 2 2 10
S(D)= [|2x=9)- (x? +x -1t = 2-xd el = |2x- XX _+_ 2+ +_ -2
4 32 3
-1 -1
Ecnu oGnacts umeeT 6osee CI0XKHYIO CTPYKTYpY, €€ clielyeT pa30UTh Ha IPOCThIE YaCTH .
[Tpumep 2
Beruncaute 00beM JeTanu, KOTOpas HJIEHTUYHA Telly, IOIy4e€HHOMY BpallleHHeM (uUrypsl,
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— " —
orpanmuennoi mammsvu ¥ = X~ % Y =0 porovrocn OX

Pemenue: Kak u B 3a71aue Ha HaXO0X/ICHUE IUIONIA/IU, PellIeHHEe HAYMHACTCH € YepTe:Ka MJI0CKOM
duryper. To ectb, Ha MIOCKOCTH 4<% HEOGXOMMMO MOCTPOUTH (GUTYpY, OTPAHHYCHHYIO THHHSME

(o

Ucko

o) 4 . B pe3yiibTaTe BpalllCHUA IMOJYYACTCA TaKasds HEMHOI'O HﬁHeBHI{HaH Jeraromasa Tapeiika, KoTopas

CUMMCTPUYHA OTHOCUTCIIbHO OCHU o4 .
O0beM Tej1a Bpam€HUusi MOKHO BBIYUC/IUTD 110 (])opMy.He:

&
v =n| 7 (x)dx

Breraucnum 00BeM TCI1a BpalllCHUs, HCIIOJIb3Y: JAaHHYIO (1)OpMy'J'Iy1
a

3 ]
= ;?T_l'j'z(x).:fx =mfi2x— xH dx = :-T_[ (4x* — 4% + xNdx =
a 1]

i

3 5
= . i—xl"-l-x_ |§=ﬂ' 2—164-2—0 :16_;??-
3 5 3 5 14
V:m—ﬂea3_m3,35e53.
OTtBert:

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCNEA0BAaTENBHOCTH NEHCTBUI; B OTBETE MPABUIHLHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BHIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISET CENIATh MPABHILHBIX BBIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue

IIpakTuuyeckoe 3ansitue Ne 39- 40
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«Du3nyecKue NPUIOKEHUS] HHTEIPAJIOB»
Hean padoTbl: HaydnThCsl IPUMEHATH HHTETPAIIBI K PEIICHUIO (PU3MUECKHUX 337134

IpakTuyeckasi padora ¢popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLUS, HempepbiBHAs (QYHKLHUSA, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCIOJb3Ysl CIPAaBOYHBIC MATEPUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOAWTh HaAWOOJBIIME W HAUMEHbIINE 3HAueHHs (QYHKUUH; CTPOUTh TpadUKd MHOTOUIEHOB C
WCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YEeCKOro aHAIW3a; MPUMEHATh NIPOU3BOJHYIO IIPH PEUICHUM 3a1ad
Ha JBW)KCHUE; peIllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HA HAUOOJbIINE U HAaUMEHbIINE 3HAYCHMUS,
Ha HaXO0XKJICHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOASIINN HM3YYEHHBIH METOJX JJISl PEIlCHUs 3a/auyd, pPacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITHA POCCUHCKOW W MHUPOBOMU
MaTEMaTHUYECKON HAYKU;

[IPy10 ymeHue omepupoBaTh TMOHSATHSIMHU: HENPEPHIBHOCTh (YHKIUHU, ACHUMIITOTH Tpaduka
¢byHKkuMu, nepBas M BTOpas NpOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, OINpENeNeHHBI HHTErpal; yMEHHE HAXOAWTh ACHMITOTHI Tpadmuka
(GYyHKLNHU; YMEHUE BBIYUCIATH IPOU3BOHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3UIIMH (PYHKIIUA,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduky GbyHKIHM;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMH, I HAXOXKACHUS HAWIYYIIEero
pemieHusi B TPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKHX M (U3NYECKHX 3ajadax, s
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOIUTh IUIOMAAM U 00BbeMbl (UIyp ¢ MOMOUIbIO MHTErpasa;
MPUBOANUTH PUMEPHI MATEMAaTHIECKOTO MOJICIIMPOBAHUS C MTOMOIIBIO TU(PepeHIINaTbHBIX YPaBHEHUH;

[IPyl8 yMeHune wMmonenupoBaTh peaJbHbIE CHUTyalluM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCJIOBHUIO 33J1a4H, UCCIEAOBAaTh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO T€OMETPUYECKUX MTOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTHUYECKUE 3aJaud; COCTABJIATH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYYCHHBIN
pe3yibTaT; pelmarbk NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHUYECKOTO AaHalu3a, B TOM 4YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[1Ppy19 ymenue BpIOMpATh MOAXOMALIMI METOA Ul pEUIeHMs 3aJadyd; NOHMMAaHHWE 3HAYUMOCTHU
MaTeMaTHKU B U3YyYEHHM NPUPOIHBIX M OOIIECTBEHHBIX MPOLIECCOB U SBICHUN; YMEHHME PacloO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITUNA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTaM

OK 03 IInanupoBaThb M peaJM30BBIBATH COOCTBEHHOE MNPO(PECCHOHATBHOE M JIMYHOCTHOE Ppa3BUTHE,
MpeNNPUHUMATEIbCKYIO JESITeNbHOCTh B MNpOQecCHOHANbHON cdepe, HCIONb30BaTh 3HAHUS IO
(bMHAHCOBON TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYaIUAX

OK 06 IlposBisaTh rpakJaHCKO-TATPUOTUYECKYIO MO3UIIHIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEJACHUE
Ha OCHOBE TPAJAMIMOHHBIX OOIIEUENIOBEUYECKUX IIEHHOCTEH, B TOM UYHCJIE C y4YETOM TapMOHHU3AIUH
MEKXHAIMOHAIBHBIX W MEKPEIUTHO3HBIX OTHOUIEHUM, NPUMEHATh CTAHAAPThl AHTHUKOPPYMNIIMOHHOIO
IIOBEJICHUS

OK 07 ConelicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PPEKTHUBHO JIEHCTBOBAaTH B
YPE3BBIYANHBIX CUTYAIUAX
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OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOW KYyJIBTYPbHI Ui COXPAHEHUS U YKPEIJICHHUS 370POBbs B
nporecce MpoPECCHOHATBHOW ACATENHPHOCTH U TOJJACPKaHUS HEOOXOAMMOTo YpOBHS (pu3nueckon
IIO/ITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcs MpOQeCCHOHAIBHONW JOKYMEHTAllME Ha TOCYJIapCTBEHHOM M WHOCTPAaHHOM
SI3bIKAX.

IIK 1.5 OOGecrieunBaTh KOHTPOJIb, YUE€T U PEryJUpOBaHUE OecriepeOOMHON IMOCTAaBKH SJIEKTPUUYECKON
SHEPTUU NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB AaBTOMATU3AIUH.

MarepunanbHoe obecrnieyeHue:
WNunuButyansHble 3a1aHNs, CIIPAaBOYHBIC MaTE€PHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1) Beruncnute Maccy ydactka crepxkns X1= 0 10 Xp=3 (M), eciiu ero JIMHEeiHas IUIOTHOCTD 3a1aeTcs
dopmyioit p(x) = x% + 1(xr/n).

2)  CkopocTh JBIKEHUS Ha KOHBeWepHOUW jeHTe v=v(t). Haiimem mnyte S, npoiaeHHBIHA
COZIEp>KMMBIM KOHBEHEpHOM JIEHTHI 32 IPOMEXKYTOK BPEMEHH OT t1=2 110 tp=7 MHH.

3) Teno OpomieHO BEPTUKAIBHO BBEPX CO CKOPOCTBIO, KOTOpash M3MEHSAETCS 10 3aKOHY
v =29.4 - 9.8t m/c. HaiiTu HarnOOJIBIIIYyIO BBICOTY MOIBEMA.

ITopsinok BeINOJIHEHHS PadOTHI:

o _ (2
1) 3anucatb (GopMy1y, UCIIOJIB3YsI ONPEAEICHHbIN HHTEerpan S = | ., v(©dt
2) Beruucnuts onpeneneHHslid HHTErpal

Xoa paGoTsI:

o o — (g2 ) o o o
1. CKOpoCTh JBUKEHMS Ha KOHBeiiepHOi nente vV = (9t 6t} m/c. HaiiTi myTh, mpoiieHHBIH

COJIEP’)KUMBIM KOHBEHEPHOM JIEHTHI 32 4-10 CEKYH/TY.
Pemenne:  cormacHo  ycnosmio, /() =9t7 - 8% ty =3, =4 (CnenoarensHo,
4 .
s = [, (9t? — 8t)dt = [3t3 — 4t*]} = 83 (x).
2. Beruncnute macey ydactka crepykas X;= 0 10 Xo=1 (M), ecnu ero IuHeiHas TUIOTHOCTh 3a1aeTcs
dopmyioit p(x) = x% + 1(xr/n).
Pemenue:
CornacnHo hopmyne, umeeM:

m = //: () dx

I

1

. 3 (1 3 3
5 x 1 0 !
m / (z+1)dz = (% + .I’) ’” Y + 1= (T - 3) =3

0
Orser: 1,33 kr

3. Teno OGpomIeHO C MOBEPXHOCTH 3€MJIM BEPTHKAIBHO BBEPX €O CKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOounbl1yto BEICOTY MOAbEMA TeNa.

Pemienue: Teno JOCTUTHET HaUOOJIBIIEH BHICOTHI IIOJJbeMa 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 ouenku:
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Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJIEHUEM
HEe0oOXOIUMOM TOCIEeN0BAaTEIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Hemouera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh NPAaBUJIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJE€TBOPUTEIBbHO' CTaBUTCS, €CIIH PA0OTa BBHIITOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI

IIpakTuyeckoe 3ansaTue Ne 41

«BekTopsbl. /leiicTBus ¢ BeKTOpaMu. /[ekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOUKaAMM)

]_le.ﬂb paﬁDTbI: Hay‘lI/ITBCH MNPUMCHATDb TCOPCTUYCCKUC 3HAHUA ITPH PCUHICHHUH 3a/1aY.

IIpakTuyeckasi padora ¢gopmupyer:
[1PG13. ymeHnue omnepupoBaTh MOHATHIMH: MPSIMOYrOJibHAs CHCTEMa KOOPIWHAT, KOOPAMHATHI TOYKH,

BEKTOp, KOOPJIMHATHI BEKTOpa, CKAJISIPHOE IPOM3BEAECHHUE, YroJl MEX1y BEKTOpaMH, CyMMa BEKTODOB,
IIPOM3BEJCHUE BEKTOpA Ha YHUCIIO; HAXOAUTh C MOMOIIBI0O U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMH;

[T1Py17. ymeHue cBOOOAHO ONEpPUPOBATH IMOHATUSAMHU: HPSIMOYTOJIbHAs CUCTEMa KOOPAHMHAT, BEKTOD,
KOOpJIMHAThl TOYKH, KOOpPIMHATHI BEKTOPa, CyMMa BEKTOpPOB, IMPOU3BEIACHHE BEKTOpa Ha YMHCIIO,
pas3ioKeHUe BEKTOpa Mo 0a3ucy, CKaIsIPHOE IPOU3BEICHUE, BEKTOPHOE IPOM3BEACHUE, Yrod MEXIy
BCKTOpaMH; YMCHUEC HCIIOJIb30BAThH BCKTOpHBIﬁ n KOOpI[HHaTHBIﬁ MCTOH I pCHICHHUA TCOMETPUUCCKUX
3aJa4 M 3a/a4 JApPYrux y4eOHbIX IPEIMETOB; ONEpPUPOBaTh MOHATHSAMM: MaTpuua 2 x 2 u 3 X 3,
OIIPEAEIUTENb MAaTPUILIbI, TEOMETPUUECKUM CMBICIT ONPEACIUTENS;

[IPy18. yMeHne MoAenupoBaTh pEallbHbIE CUTYyallud Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI II0 YCIIOBHIO 33Jaud, HUCCIIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCTOJb30BAaHUEM  amnmapara anreOpbl, HWHTEPNPETHPOBATH  IOJYYEHHBIH pe3yibTaT; CTPOUTH
MAaTEMAaTUYCCKHUE MOJCIIN C MTOMOIINBIO TCOMETPUICCKUX MOHSITHH U BCJIMYMH, pC€UIaTh CBA3aHHBLIC C HUMU
MPAKTUYCCKHUE 3aaadyu; COCTaBJIATh BEPOATHOCTHYHO MOJCIbL W HHTCPHPETHUPOBATH HOJ'Iy‘-IeHHI)II\/’I
pe3ynbTaT; pemiarb NPUKIAJHBIE 3aJaud CpPeICTBAMH MaTeMaTHYeCKOro aHaliu3a, B TOM YHUCIE
COLMAJIBHO-9KOHOMHUYECKOTO U (PU3MUECKOr0 XapaKTepa;

BbinosiHeHne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
IIK 1.5 OOecneunBaTh KOHTPOJb, YU4€T U PETyIUpOBaHUE OecriepeO0ilHONW MOCTaBKH AJIEKTPUUYECKON
SHEPIUU NOTPEOUTENSIM C TPUMEHEHUEM CPEJCTB aBTOMATU3AIUH.

MarepunanbHoe obecnieyeHue:
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I/IH,Z[I/IBI/I,Z[yaJIBHI:Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

Pemure 3amaun:

M- KOJINYECTBO OYKB B UMEHU

N- KOJTMYECTBO OYKB B (haMUJTUU

p- Mmecsn poXIaACHUS

B cooTBeTcTBHM C TEXHOJIOTMYECKOM KapTOW MPOEKTa HEOOXOAMMO BBIMOJHUTH CJEAYIOIIHNE
3a/1aHus

—

1. anbl aBe Touku: A(m;—n;0) U B(p;—n; 2).Paznoxkure BekTop AB 10 BekTopam Oa3uca u
HAWJIUTE €r0O JJIMHY.

- > 2 IS — N - - —

2. Jlanbi Bektopbl a=Pi— J+ MK u b =n i+ pk Haiiaure koopaunatel BekTopa ¢ =ma—nb

{

N

- -
3. Beluncnure  cKaluspHOoe mpousBeneHue  BekTopos (A—2b)-a, ecom  a= {— m; n; p} u
b={0;—p;n}.

- -
4. TIpu KaKOM 3HAYEHMH «Xx» BEKTOPBI a = {m;—n; X} ub= {— 2m: 2n; p} OyayT KOJUTHHEAPHBIMU?
5. B TeXHOJOrM4ecKoi KapTe 3aJaHa »JIIEKTPUYECKas Ielb W3 MapajuleJbHO COEIUHEHHBIX

9JICMCHTOB!
| |8 |7 |6
C—|> —— ¢ —= b —= a
U Iy 1, I, == |1 D Is
o

Haiigute BekTop TOKa I na Bxoze AJIEKTPUUECKOMN IIETTH, €CITU TOKH IMapaUIeIbHBIX BETBEH MOXKHO

sanath Bextopamu: I1(N;m;p), [2(2;n;7), I3(3;m;1), I4, (0;n;3), I5(4;2n;1).

6. Tero, Ha KOTOpPOE ACHCTBYET MOCTOSIHHASI CHJIA F= (2n; —3p; 5), mepemeniaercst MO0 OTPE3KY
npsiMoit u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beraucaure paboTy 3TON CHITBIL.

IHopsaok BbINIOJIHEHHS PA0OTHI:
1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBHUEM 3a/1aHUSI.

2. Tlonwp3ysich KOHCIEKTaMHU JICKIIUWA, TOAOEpPUTE HYXHYIO (OpPMYTy HIHM COOTBETCTBYIOIIEE
YCJIOBHUE JUISl PELIEHUS 3a1a4U.

Xon paborhr:
B cooTBeTcTBHM ¢ TEXHOIOTHUECKOU KapTOH MPOEKTa HEOOXOIMMO PEIIUTh CISAYIOMNE 3a/1a9n
3amaya Ne 1. Jlanbl Touku A(—3;1; —1) U B (2; —4; 1).

—_

Paznoxure BekTop AB 10 BEKTOpaMm Oa3uca M HalJAUTE €ro JTHHY.
Pemenue.
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1) AB = {2 — (-3);—4 ~ 11 —(~1)} = {5:-5;2} - xoopauHATHI BeKTOpA.
2) Paznoxum AB 10 BeKTOpaM Oa3zuca:

AB=5i-5]+2k.

3) dnuny ‘AB\ HaigeMm 1o gpopmyie:

a=yx*+y*+12%;
|
AB|=./52 +(-5)2 +22 =/54 =+/9.6 =36 .
3amaga Ne 2.
Jansl Bektopel a=1—-3 j+ K u b=2i+k .Haiinure koopauHaThl BEeKTOpa € = a—2b Pemenue
a=1{-31}.

b={-201}; 2b={ 40;2}.

C=a-2b={1-31)- {-40;2}= I (-4)-3-01-2}={5-3-1}.
3agaua Ne 3

Brruucnute ckanspaoe npoussenenue (2a+b)-a, ecmm a= {1;0;3} ub= {2;—1;1}.

Pemrenue

1) Haiiném koopauHatel 2 2 :
-

2a=1{2,0,6

—

2). Haitném koopauHatsl 2 a+ B :
2a+b=1{2,0,6}+{2-11} = {4-1,7}.
3). Haiiném ckansipHoe mpou3BeaeHHE:
(2a+b)-a=4-1+0-(-)+3-7=25.

Ortser: 25
3angaya Ne 4.
2 > 13
4. TIpu KaKOM 3HAYEHHH «x» BEKTOPHI & = {4;—6; X} mb=<- 5 ; 2 ;3¢ 6YIyT KOIITMHEAPHBIMU?

VYcioBre KOIITMHEAPHOCTH BEKTOPOB:
S5 o X, Y, Z

a U b KOJUIMHEapHBI, €CIIN L="1=1
X2 Y2 I

[Tonyuum:
4 _-6_x
2133

2 4
—8=5, X=-24

3
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Otger: X=-24.
dopma npeacTaBIeHus pe3yJbTaTa: BHIIOJHCHHOE 33 JaHHeE.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €CliM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Onenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTEIBLHO' CTaBUTCS, €CJIU pad0Ta BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh TPABMIILHBIX BBHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPBI

IIpakTuyeckoe 3ansaTue Ne 42

«/lekapToBa cuCTeMa KOOPAMHAT HA IJIOCKOCTH. Y PABHEHHS NMPSAMOM, OKPY:KHOCTH. Pemienne
3aa4 HA PacoJ0KeHue NPAMBIX HA IVI0CKOCTH

Heap padorbl: Hayuntbes pemats 3ajaud Ha HaXOXACHUE YPaBHEHUN MPSIMBIX U OKPYKHOCTEH,
Ha PacIoJIOKEHHUE NPAMBIX Ha TUIOCKOCTH.

IIpakTnyeckas padora ¢popmupyer:
I1P613. ymeHue omepupoBaTh MOHATHSAMHU: NMPSIMOYroOjbHAs CHCTEMa KOOPIMHAT, KOOPAMHATHI TOUKH,

BCKTOP, KOOpAMWHATBI BCKTOpA, CKAJIAPHOC MPOU3BCACHUC, YIOJ MCKIAY BCKTOpaMH, CyMMa BCKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HA YMCIIO; HAXOJUTh C MOMOIIBI0O U3YUYEHHBIX (OpPMYJ KOOPAHWHATHI CEPEeTUHBI
OTpE3Ka, paCCTOAHUC MCKAY ABYMA TOYKAMMU;

[1Pyl7. ymenue cBOOOJHO ONEpUpPOBAaTh MOHSTHUSAMU: HPSIMOYroOJibHAs CHCTEMa KOOPJIMHAT, BEKTOD,
KOOPJMHATHl TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOpPOB, IPOU3BEICHHE BEKTOpa Ha 4YHUCIIO,
pa3iokeHue BeKTopa Mo 0a3ucy, CKalIpHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YTOJ MEXAY
BEKTOpaMU; YMEHHE HMCIOJb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJisl PEUICHUS T€OMETPUUYECKUX
3aa4 M 3a/a4 JAPYruX y4eOHBIX MPEIMETOB; OMEPUPOBATH MOHATHSAMH: MaTpuna 2 x 2 U 3 X 3,
ONpEeEAUTENb MATPULIBI, TEOMETPUUECKUI CMBICI OTIPEIETUTENS;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparps crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH MPUMEHMTENBHO K
Pa3IMYHbIM KOHTEKCTaM

MarepuanbHoe o0ecnieyeHme:
WHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:
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M- KOJIMYECTBO OYKB B UMEHU

N- KOJIUYECTBO OYKB B (haMUTUHU

p- Mmecsn poXIaACHUS

1. Haiitu Touky nepecedeHus NpsMbIX: mx —py+n=0 U x—y—p =0.

2. HaiimuTe OCTPBIN Yroy MeXy MPSIMbIMH:

mx+ny—-p=0uUnx—py—nm=0.

3. CocTaBbTe ypaBHEHME TIpPAMOi, mapasieibHoil npamoii PX+Y—M=0 u mpoxonsmeii yepes
TOYKY A(—n; 1).

4, I3 touku A(m;—1) Ha mpsmyro NX+ py+ 1=0 onymieH neprneHaukyisip. CocTaBbTe €ro
YpaBHEHHUE.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIIOBUEM 3aaHMUSL.

2. Ilonb3ysick KOHCHEKTaMH JIEKIUH, MoAOepuTe HYXHYIO (OpPMYITy HIA COOTBETCTBYIOIIEE
yCIJIOBUE JJIs1 PELLEHUS 3a7aun

Xoa pa6oTsi:

3agaua Ne 1

Haiitu Touky nepeceyeHus NpsAMbIX:
2X+3y-12=0u x-y-1=0.

Pemmmm cucremy:

{2X+3y—12=0, {2(1+ y)+3y-12=0,

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, 5y =10, y=2,
X=1+Yy; X=1+Yy; Xx=3.

OtBeT: TOUKa M (3; 2).

3amgauga Ne 2
Onpenenuts yroi MeX1y MPSMbIMH, 3aJaHHBIMA YPaBHEHUSMU:

2X—-3y+6=0u x+5y—-2=0.

Pemenne
Haiinem yrnosbie KO3 GUIIMEHTHI TUX NPSAMBIX:
2Xx -3y +6=0; X+5y—-2=0
-3y =-2x-6, Sy=-x+2,
y—gx+6 y——1x+2
3 5 5
2 1
k, == k,=—=.
L3 ? 5
y k, —k,
IloncraBuM  HalieHHBIE  3HAYEHUs kK, u Kk, B (opmymy: gp=———.
1+k, -k,
21 2 18
5 3 _ 15__
Wo=—"7"75=713 ~
1+(-2).-= =
5 3 15

tgp=-1 ¢=135".
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[Tonmy4eHHBI Yron MeXAy NpsSMbIMH - Tynod. CMeXHBIH ¢ HUM, OyOeT OCTphIid, TO ecTb

¢, =180° —135° =45°,

3anaga Ne 3
1. CocTaBbTe ypaBHeHHe MpsMOi, napamienbHoii npsamoit 59X +3Y —7 =0 u npoxoxsmeii yepes
touky A(-2;6).

Pemenne
CocraBum ypaBHEHHE ny4Ka HPSIMBIX, IPOXOAALINX qyepes TOUKY
A(-2;6).
y—6=k(x+2)
Haxoaum yriioBo# ko3 puIueHT 1aHHONU MPSMON:
3y =-bx+7,
y:—§x+z; K, :—E.
3 3 3
Tak kak npsimple nmapajienbusl, T0 K, = —g - YIII0BOM KO PHUIMEHT HCKOMOH TPSMOH.
IloxcraBuMm HakeHHoe 3HauyeHue K, = —g B YPaBHECHUE I1y4Ka MIPSIMBIX:
y—6=Kk(X+2);
rocJie npeodpa3oBaHus MOIYIUM:
5x+3y-8=0.
3anaga Ne 4
U3 touxu A(-3;5) Ha npamyto X —2Y +3=0 onymen nepnenauxynsap. Hanucars ero ypapHenue.
Pemenue
CocraBum ypaBHEHHE nmy4yKa MPSIMBIX, MIPOXOIALINX yepes TOUKY
A(=3;5).
y—5=K(x+3).
Haiinem yrinooii kospduuuent K, npamoit X —2Yy +3=0;
-2y=—X-3;
2 2
1
k, = >
1
VunThiBasg ycloBHE TEPHEHAUKYIAPHOCTH TNPAMBIX: K, =— PR HalJleM ypaBHEHHE HCKOMOMU
2
IpsAMOI
k, =—2.
y—-5=-2(x+3);
y+2x+1=0.

Oteer: Y +2X+1=0.
@®opMa npeacTaBJIeHus Pe3yabTaTa: BLIIOIHEHHOE 3aJaHue.
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Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TOCIIEAOBATEIPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Onenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOIYILEHbI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CliM pabOTa BBITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUILHBIX BBHIBOJIOB.

Tema 4.2. IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTuyeckoe 3ansiTue Ne 43

«Pemenue 3a1a4 Ha NAPAJIEJILHOCTH MPSIMOIA U TVIOCKOCTID)

Henp padorbl: HayunThes pemaTs 3aaun Ha NapajuleIbHOCTh NPSIMON M IUIOCKOCTH, UCIOJIB3YS
IIPU3HAK NapAJJIEIbHOCTH NPSIMOM U IUIOCKOCTH.

IIpakTnueckas padora ¢popmupyer:
[1PG1. BlajeHWe METOJIAMU JOKA3aTelbCTB, AITOPUTMAMH PEIICHUS 3aJa4, yMeHUe (opMyIupoBaTh

OTpeIeICHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh WX, MPOBOJUTH J0KAa3aTEIbHBIE PACCYKIICHUS B XOJE
perieHus 3aaay;

[TPGY. ymeHue onepupoBaTh MOHATUAMH: TOUYKA, MpsiMasi, MIIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yToOJI,
CKpEIIUBAIOIINECS TPSIMbIE, MapaUIETbHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX M IUIOCKOCTEH, YToi
MEXIy NPSAMBIMU, YTOJ MEXKIY NPSIMOU U MIIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMU, PACCTOSITHUE MEXAY MJIOCKOCTSIMHU; YMEHUE UCIIOIb30BATh
MpU pPElIeHUH 3a7a4 H3ydeHHbIe (PakThl U TEOpeMbl IUIAHUMETPUH; YMEHHE OIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEIMYMHBI (JIJIMHA, YTOJ, IJIOMaab, O0BEM, ILIIOIMIAb
MMOBEPXHOCTHU ), UCTIOJIb3YsI M3YUCHHBIE (DOPMYJIIBI B METO/IBI;

[IPyl. ymeHue omepupoBaTh MOHITHAMHU: OIpeAeNieHne, aKkCuoma, TeopeMa, CIEeICTBUE, CBOWCTBO,
MPU3HAK, JI0Ka3aTEIbCTBO, PAaBHOCWIbHBIE (OPMYIUPOBKU;, yMeHUE (QopMylIupoBaTh oOpaTHOE W
MPOTUBOIOJOKHOE YTBEP)KJEHUE, MPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, MCIOIB30BaTh METO]
MaTeMaTUYeCKOW MHIYKLUUU; POBOAUTH JI0KA3aTEIbHbIE PACCYKIEHUS MPU PEIICHUH 3a/ad, OLIECHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKIECHUN;

[1Py14. ymenue cBOOOAHO OMEPUPOBATH MOHATHUSAMHU: TOYKA, MpsMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJ, NepeceKaromuecs, napauieibHble U
CKpENIUBAIOIINECS TPSMBIE, MaPAUICTLHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX M IUIOCKOCTEH, YTOJ
MEXIy TPSIMBIMH, YTOJI MEXKIy NPSAMON W TUIOCKOCTBIO, YroJ MEXAY IUIOCKOCTSIMH; YMEHHUe
WCIIOIB30BaTh MPHU PEIICHUH 3a7ad M3Y4YCHHBbIC (PAKThI M TECOPEMBbI TUIAHUMETPHUH; YMEHHE OIICHUBATH
pa3Mepbl 0OBEKTOB B OKPYIXKAIOIIEM MHUPE; YMEHHE OMEePUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHUKA, MPABUJIbHBIA MHOTOTPAHHUK, MIpU3Ma, MUpamMuaa, GUrypa U MOBEPXHOCTH BpAIICHHUS,
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LWINHAP, KOHYC, 1map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHsI KOHYCa ¥ LIMIMHJPA, apajuleIbHbIE OCH
WIN OCHOBAHMIO, CEYEHUE IIapa, IUIOCKOCTb, Kacawoascs cepsl, LMINHAPA, KOHyca; yMEHHE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI 1 TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (PUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYp, BBIIBUTATh THIIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE IPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pas3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOANWMBIE JOMOJHUTEIbHbIE
IIOCTPOCHMUS;

ITPy15. ymeHue cBOOOJHO ONEpUPOBATh MOHATUAMU: IUIOWAAb (GUrypbl, 00beM (UTYpBI, BETUYMHA YIIa,
paccTosiHuEe OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSIMBIMHU, PACCTOSHUE MEXY IUIOCKOCTIMM,
wiomaab chepsl, IUIOMAAL MOBEPXHOCTH NHpPAMHJIBL, TPU3MBI, KOHyca, IMJIMHApa, 0o0BbeM Kyoa,
IIPSIMOYTOJIBHOTO IapaJijiesienuIeaa, NUpaMuabl, IpU3Mbl, UIMHIPA, KOHYyCa, 11apa; YMEHUE HAaXOIUTh
OTHOIIIEHHE 00BEMOB TTOT00HBIX GUTYD;

Boinosinenue padorsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 Beibuparb cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO U THCBMEHHYIO KOMMYHHUKAIIMIO HA TOCYAAapCTBEHHOM si3bike Poccuiickoi
denepanuu ¢ yueToM 0COOEHHOCTEHN COLUATBHOTO U KYyJIbTYPHOTO KOHTEKCTa

MarepuanbHoe o0ecniedeHue: VHauBUIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKLIMN.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3amaualNel

Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpeskoB KB u KC.

1). Kak pacnonoxens! npsimbie AD u MP?

2). Beruucnure nnuny otpeska MP, eciiu cropoHa KBajgpara paBHa n CM.

3agaua Ne2

Ocnoanne AD tpaneruu ABCD naxomautcst Ha tuiockoctr P, a ocHoBanue BC otcrouTt oT Hee Ha
p cM. HaiimuTe paccTosiHEE OT TOUKH MEepeceueHus Juaronaieid 1o MmiIockocTH P, ecnu lc)—: = mn

3amaua Ne3

[Tnockocts P nepecekaer ctoponsl AB u AC tpeyronsHuka B Toukax Bi m C; COOTBETCTBEHHO.
B1C; mapannensna BC u paBHa p cMm, a AC,: C;C = m:n. Halitu BC.

Ilopsinok BbINOJHEHHS PadOThHI:

1. BHuMaTenpHO MPOYMUTANTE YCIOBHE 3aaUH.

2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite ycioBUE 3a/1aud, paccyXkas OT TOrO, UTO HY)KHO HaliTu. BcoMHuTe, kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3aauy. 3anyIINTE OTBET.

[Ipun pemenuun 3amgay Ha 3Ty TEMY HCIIOJIb3YeTCSl OINpeAeNieHue NapajuleIbHbIX HNpsIMOM U
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IJIOCKOCTH, IMPU3HAK IMapaJIJICIIbHOCTU HpﬂMOﬁ " IJIOCKOCTH, a TAKIKC Balll 3HAHUWA U3 IIJIAHUMCTPHH.

Xon padoThl:
3amaua Nel
Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunst orpeskos BD u CD.
1) Hwmerot au o6mue Touku mpsamas KM 1 mockocTh, B KOTOPO#t jieskat Touku A, B u C?
2) Beraucnure nepumerp TpeyroipHuka AKM, eciam paccTosiHuE MEXIY KaKI0i mapod JTaHHBIX
TOYEK PaBHO 8 CM.
JlaHo: «, Aex, BEx,C €,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K M 1) nmepecekarorcst i KM - «
/ 2) Haitu Pyy
C
o A
Pemenue:

1) Touka K siBnsieTcst cepenunoii orpeska BD, Touka M- cepenuna otpeska CD. 3HauuT 0Tpe3ok
KM - cpennss nunus tpeyronbauka BCD.

[To cBoOMCTBY CpenHEN JTMHHUM TPEYrojibHUKAa KM||BC, KM = %BC. CnenoBatenbHo, oTpe3ok KM
napajuiesieH IpsIMOM, Jekaried B IuiockocTH. [lo mpu3Haky mapalijielbHOCTH MPSMON U TIJIOCKOCTH,
oTpe30k KM U II10CKOCTh apajliesibHbI, T.€. HE MEPECEKAOTCA.

2)Pyxy = AK + AM + KM

KM =-BC KM =4cm.

Pacemorpum tpeyromeauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc

PaBHOCTOPOHHUE TPEYroibHUKH, a oTpe3ku AM u AK- meamaHbsl M BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haitnem 3tu oTpe3ku:

AK = AM = VACZ — MC?

MC = 4 cM.

AK = AM = V82 — 42 = /64 — 16 = V48 = 4/3 cM
Paxy =4 +4V3 +4V3 =44+ 8V3cm

3amgauga Ne 2

OcnoBanne AD tpanenuu ABCD naxomautcs Ha ruiockoctr P, a ocHoBanue BC oTcTouT oT Hee Ha

o v DA 7
5 cm. Hainute paccTosHie OT TOYKM MEPECeUSHHMs IMaroHaiel 1o miockoctu P, ecinm - = <.
Jano:

¥ A5 kY ABCD — Tpamenus,
wrf I ?—: = g BB;=5cm, BB1-P

Haiitu: paccrosiure ot M 1o mockoctu P

Pemenne
1) U3 touku M nposesnem k miiockoctu P nepnennukynsip OM. CnenoBatenbHo, OM- paccTosiHue
or M 1o miockocru P.
2) Paccmotpum AADM u ACBM
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£BMC = £DMC KakK BEpTHKAJIbHBIC
£CBM = £ADM Kak HakpecTaexamue npu napauienbHbeix npsameix BC u AD u cexymeit BD.

DA DM AM
3HauuT, AADM ¥ ACBM HOOOOHBI U — = — = —,

CD BM CcM
bAa_7_ DbA_DM _AM _ 7

cB 3 _cD BM M 3

oM 7 7 3
—=-=>DM =—BD,BM =—BD
BM 3 10 10

3) Paccmotpum ABB,D u AMOD
4D — obumii, 2BB;D = «MOD = 90° = ABB,D ~ AMOD

BB, _ BD
Mo — MD

BB, _ BD _ 10
Mo ~ 07BD 7
MO =-LBD

10
MO =2L-5=35cm.
10

OtBerT: 3,5 cm.
®opMma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/IaHHUE.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JIEHCTBUIl; B OTBETE MPAaBUILHO U aKKypaTHO BBIIOJHEHHI BCE
3aIllMCHU U BBIYUCIICHHS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPAaBUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IENIaTh MPABIIIbHBIX BBHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 44

«Pemenne 3a1a4 Ha NePNEHAUKYJIAPHOCTD NPSIMOM M IJIOCKOCTH

Henp padorei: HayunTbest MCIoONb30BaTh NPU3HAK MEPHEHAMKYISIPHOCTH NMPSAMOM U IUIOCKOCTH,
TEOpEMY O TpeX NEPHEHANKYIIAPax IPU PELICHUH 3a]1a4.

IIpakTuyeckas padora popmupyer:
[1PG1. BnajgeHue MeToIaMH JI0KA3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3aJady; yMeHue (opMyIupoBaTh

oTpeeeHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh WX, MPOBOJUTH JOKAa3aTeIbHBIE PACCYKIICHUS B XOJE
perieHus 3a1ay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsSMasi, INIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN yroJl,
CKpEUIMBAIOIINECS MPsIMbIE, MAPAIETbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXy NPSAMBIMU, YTOJ MEXKIY NPSIMOU U MIIOCKOCTBIO, YTOJI MEXK/Y TUIOCKOCTSIMHU, PACCTOSIHUE OT TOUKH
JI0 TIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMU, PACCTOSTHUE MEXAY MJIOCKOCTSIMHU; YMEHUE UCIOJIb30BATh
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IpU pPELICHUH 3aJa4 H3ydeHHble (PakThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIET0 MUPA;

[TPG12. ymeHHE BBIUUCIATH TE€OMETPUYECKHE BEIWYUHBI (UIMHA, YTOJ, IUIOMIA[Ah, 00BEM, ILIONIAIb
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYJIIBI U METO/IBI;

[IPyl. ymenue omepupoBaTh MOHITHSAMU: OIpeAeNieHue, aKCuoma, TeopeMa, CIEICTBUE, CBOWCTBO,
MPU3HAK, JI0KA3aTelIbCTBO, PABHOCHIIbHBIE (OPMYIUPOBKU; yMeHue ¢GopMyaupoBarb oOpaTHOE H
MIPOTUBOIOJIOKHOE YTBEP)KJIEHHUE, NPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, HCIOJIb30BaTh METOJ
MaTeMaTUYeCKOW MHIYKLUHH; IPOBOAMUTH J10KA3aTEIbHBIE PACCYKIEHUS MPU PELICHUH 33a/]a4, OLICHUBATh
JIOTUYECKYIO MPAaBUJIBHOCTD PACCyKICHUN;

[IPy14. ymenue CBOOOAHO OMEPUPOBATH MOHATHUSAMHU: TOYKA, NpsMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECS, MTapaUIeIbHbIE U
CKpEIIUBAIOIINECS MPsIMbIE, MapaUIETbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TpPSIMBIMH, YTOJd MEXKIYy NpSAMONM M IUIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSIMH; YMEHHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad u3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepsl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHUKA, MPaBUIbHBIA MHOTOTPAHHUK, MpHU3Ma, MUpamMuaa, GUrypa u MOBEPXHOCTh BpAICHHUS,
UWIMHIIP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IHINHAPA, TapaiedbHble OCH
WM OCHOBAHUIO, CEUEHHUE Iapa, TNIOCKOCTh, Kacaromascs cepsl, HUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeUeHHEe MHOTOTPaHHHUKA, N300pakaTh MHOTOTPaHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAICHHUSI, X CEUCHUS,
B TOM YHCJIC C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMCHHE IPUMEHSATH CBOMCTBA T€OMETPUICCKUX (UTYD,
CaMOCTOSITENTLHO (hOPMYJIMPOBATH ONPEACIICHUS U3YyIaeMbIX (UTYp, BBIIBUTATH THIIOTE3bI O CBOHCTBAX H
MpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh MX; YyMEHHE IPOBOJIUTH
krnaccupukanuo GUryp MO pa3TUYHBIM MpPH3HAKaM, BBHIMOIHATH HEOOXOAUMBIE JTOTIOJHUTEIbHBIC
MIOCTPOEHHS;

[1Py15. ymeHnue cBOOOIHO ONEpUPOBATh MOHATUSAMU: MJIOMAAb PUTYPHI, 00beM (UTYpPBHI, BEJTHUKHA yTJa,
paccTostHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY NMPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
momanas cdeprl, IUIONIAAb TMMOBEPXHOCTH TMHPAMUJIBI, TPU3MBI, KOHYCa, IWIMHApPA, 00beM KyOa,
MPSIMOYTOJIBHOTO TapaiIeNIeUIe a, MUPAMHIbI, TPU3MBI, IIWIHHAPA, KOHYCA, [Iapa; YMEHUE HaXOJIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIBbHON JeATENbHOCTH MNPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 OcymiecTBaaTh yCTHYIO U TUCBbMEHHYIO KOMMYHUKAIIMIO HAa TOCYIApCTBEHHOM si3bIke Poccuiickoit
deneparyu ¢ y4eTOM 0COOEHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJIN4YeCcTBO OYKB B (pamMuIINU
p- MecsILl pOKICHUS
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3amaualNel

JHan pom6 ABCD. U3 Touku mepeceuenus ero nuaroHaieu nmposeneH otpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxwure, yto OF meprienaukynsiper miockoctu pomba, orpe3ok AC mepneHIuKyispeH
mwiockoctu BDF.

3anaya Ne2

Han paBHoOeapennsbiii TpeyroibHuK ABC. AC= BC= n cM, AB= m+ 5 cM. 13 Bepuunsl yriaa C
MPOBEICH K I1ockocTH neprnenaukyissp CD, paBublil p cM. HaliquTe paccrosinue ot Touku D 10 CTOpOHBI
AB.

3anaga Ne3

Touku A u B nexxatr B minockoctu o, M — Takas Touka B MPOCTPAHCTBE, MJsi KOTOPOil AM =
m,BM = nud OpPTOTOHAJIbHAs TIPOCKIMS Ha IUIOCKOCTh o@ oTpe3ka BMB Tpu paza OGosnbiie
OpPTOTOHANILHOM MPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosnue ot Touku M 1o
MIJIOCKOCTH ¢ .

3amaua Ne 4

BricoTa mnpsiMoyronbpHOro tpeyroibHuka ABC, omylneHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepimnHbl C IpsIMOro  yria BoOcCTaBlIeH K IUIOCKOoCcTH  TpeyronbHuka ABC nepnenauxymsp CM,
npuueM CM = m +n cM. Haligure paccrosinue ot Touku M 1o runorenyssl AB.

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. BHuMarenbHO IPOYUTANTE YCIOBHE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCclIOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcomuuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 33/1a4H.

4. Pemre 3aga4dy. 3anuiimMTe OTBET.

[Ipu pemieHuu 3amad Ha 3Ty TEMY HCIONb3YETCS ONPEIEICHUE NEPIEHIUKYISPHBIX HPSIMON U
MIJIOCKOCTH, TIPU3HAK MEPIEHIUKYISIPHOCTH MPSIMOM U IIOCKOCTH, TEOPEMBI O TPEX MEPIEHAUKYIApaX, a
TaKKe Balllk 3HAHUSA U3 INIAHUMETPUU

Xox padoTsI:

3anaua 1

W3 touku mepecedeHus auaroHainen napamuienorpamma ABCD mposenen orpezok OM Tak, 4To
MA = MC, MB = MD. Jlokaxwure, 4To oTpe30k OM nepneHauKyIspeH II0CKOCTH Mapaienorpamma.

Jano:
M ABCD - napannesnorpaMm
ACNBD =0
MA = MC,MB = MD
D c JlokazaTts: OM-(ABCD)
]
A E
JlokazaTenbCcTBO

1) Paccmorpum tpeyronsHuku AOM u COM. OM - obmias ctopoHa, MA = MC 1O YCIIOBHIO, AO =
0OC MO CBOMCTBY JIMAaroHajel mapajuiesorpaMma. 3Ha4uT, TPEYTOJIbHUKN PAaBHBI IO TPEM CTOPOHAM, T.€.
4AO0M = 4COM. CnenoBarenbHo, ZAOM = 2COM.

T. K. 5TH yIJIbI CMEXXHBIE U PaBHBIE, TO OHM PAaBHBI 11O 90°, T.e. OM L AC.

2) Paccmotpum tpeyronbHukn BOM u DOM. OM - oOmas cropoHa, MB = MD 1O YCIIOBHIO,
BO = 0D 1o CBOMCTBY AMaroHajei napauienorpamma. 3Ha4uT, TPEYroJbHUKNA PAaBHBI IO TPEM CTOPOHAM,
T.€. 4BOM = 4DOM. CnenoBaTenbHo, 2BOM = 2DOM.

T. K. 9TH yIJIbl CMEXHBIE U PaBHBIE, TO OHU PABHBI 110 90°, T.e. OM LBD.
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3) OM 1 AC.

OM L BD} = OM L (ABCD ) no npu3HaKy nepreHuKyJAsspHOCTH IPSIMOH U MJIOCKOCTH.

3anaya 2

Croponsl TpeyronpHuka 10 cm, 17 cMm u 21 cM. VI3 BepiHbI OOJIBIIETO yrila 3TOTO TPEYroIbHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro IUIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosiHuE OT €ro KOHIIOB /0
00JIbIIIeH CTOPOHBI.

Jlano:
¢ B AABC,AB =10 cMm,BC = 17cm, AC = 21cMm
e BD-(ABC), BD = 15cm
— Hatitu paccrostaue ot B u D o AC

Pemenue
1) JlonosHUTENbHOE OCTPOEHHUE: IPOBEIEM BM L AC.

3nauut, BM- paccrosaue ot B 1o AC.
DM — HakJloHHas
BM — npoeknus vakjaonHo i = DM L AC = DM — paccrosanue ot D o AC.
BM 1 AC.

2) s toro, utoObl HaiTU BhICOTY BM TpeyronsHuka ABC, BbUMCINM CHadajga €ro IUIONIAllb,
ucnons3ys Gopmyiy l'epona S, = \p-(p—a) - (p—b) - (p—c), p= a+b+c

2
10+17+21
=— = 24 cm

Sppc = /24 (24 —10) - (24 — 17) - (24 — 21) = V24 - 14 - 7 - 3 = 84cm?
3) 3anumiem Gopmyiy [l BBIYUCICHUS IUIOMANA S, = %ah

: =1ac-
[Tpumenum 3Ty GopMyIy K Halemy Tpeyr;)SJ'IBHI/IKy. Saanc = ;AC- BM.
Beipasum u3 sroit popmynet BM:  BM = =2
BM =22 =g cm
21

4) PaccmoTpum TpeyronibHUK BDM- npsiMoyronbHbI, T.K. BD L (ABC).

[To Teopeme [Mudaropa naitnem DM:

DM?* = BD?* + BM?

DM? = 152 + 8% = 289

DM =289 = 17 cm

OTBeT: pacCTOSIHUSI OT KOHIIOB NEpIeHuKYyIspa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEe0BAaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJ1€TBOPUTEIbHO'" CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
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IIpakTuyeckoe 3ansiTue Ne 45

«PemeHue 3a1a4 Ha IPUMeHeHHe TeopeM 0 TPEX NMepHeHIUKYIAPAX»

Heas padorbl: HayunThcss MCHONIB30BaTh MPU3HAK MEPHEHAUKYIISIPHOCTU NPSIMOM U IJIOCKOCTH,
TEOpEMY O TpeX NMEPIEHAUKYIISIpax MpU PELICHUH 3a/1a4.

IpakTuyeckasi padora ¢popmupyer:
[1PG1. BnajeHHe METOIAMU JOKA3aTeNbCTB, AITOPUTMAMH PEIICHUS 3aJa4, yMeHue (opMyIupoBaTh

OnpeeleHUsl, aKCUOMBI U T€OPEMbI, IPUMEHATh UX, MPOBOJUTH J0Ka3aTEIbHbIE PACCYKIICHUS B XOJE
penieHus 3aay;
ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsAMasi, INIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIA YroOJI,
CKPEILMBAIOIINECS TPsMbIe, MapalieIbHOCTh M MEPIEHIUKYISIPHOCTh NPSIMBIX U IJIOCKOCTEH, yroi
MEXIY IPSIMBIMU, YTOJl MEXAY IPSIMON U TJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU
710 TJIOCKOCTH, PACCTOSIHUE MEXIY MPSAMBIMH, PACCTOSHUE MEXIY MIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU pPEUICHUH 3a7a4 H3ydyeHHbIe (PAaKThl U TEOpeMbl IUIAHUMETPUU; YMEHHE OILICHUBATh pPa3Mephl
00BEKTOB OKPYKAOIIETO MUPA;
[TPG12. yMmMeHHE BBIYUCISTH T€OMETPUUYCCKHE BEIWYHMHBI (IJIMHA, YrOJI, IUIOMAAbh, O0BEM, IUIONIAlb
MMOBEPXHOCTH ), HCIIOJIb3YSI U3YICHHBIE (POPMYJIIBI U METO/IBI;
[IPyl. ymeHue omepupoBaTh MOHATHSAMU: OIpEAESiCeHHe, aKCuoma, TeOopema, CIIEJICTBHE, CBOWCTBO,
MPHU3HAK, JI0KA3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYIHPOBKU; yMeHHe GOPMYyIUpOBaTh OOpaTHOe H
MPOTUBOMNOJIOKHOE YTBEPKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATh METO]I
MaTEeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JOKA3aTeNbHBIE PACCYK/ICHUS MPHU PELICHUH 3a]1a4, OIICHUBATh
JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHUIA;
[1Py14. ymenue cBOOOAHO OMEpPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TUIIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NePeCeKarolnecs, napayuiebHbIe U
CKpEIIUBAIOIINECS TPSMBIE, MapaUIETbHOCTh M TMEPHNEHIUKYISIPHOCTh TPSIMBIX M IUIOCKOCTEH, YToj
MEXIY TPSIMBIMH, YOI MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAYy IUIOCKOCTSAMH; YMEHUE
WCIIOIB30BaTh MPU PEIICHUH 3a7ad M3Y4YCHHbIC (PAKThI U TEOPEMbI TUIAHUMETPHUH; YMEHHE OIICHUBATH
pa3Mepsl 0OBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE OMEpPUPOBATH MOHSATUSIMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuaa, Gurypa u MmoBEpXHOCTh BpAIICHHUS,
UWIMH]IP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IHIWHAPA, TapaiedbHble OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTbh, Kacawlasics cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CEYCHHE MHOTOTPaHHHKA, U300pakaTh MHOTOTPAHHUKH, (GUTYPHI M TIOBEPXHOCTH BpAIICHUS, UX CEUCHHUS,
B TOM YHCJI€ C TIOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHUE MIPUMEHSITh CBOMCTBA T€OMETPUIECKUX PUTYD,
CaMOCTOATENILHO (POPMYITHPOBATH OMPEEICHUS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MPU3HAKAX TeOMETPHUECKUX (uryp, OOOCHOBBHIBATH WJIM OMPOBEPrarh WX, YMEHHE MPOBOIUTH
KIacCupUKalno (GUTyp MO pa3IUYHBIM MPHU3HAKAM, BBHIMOJIHATH HEOOXOIUMBIE JIOMOJHUTEIbHbBIE
MOCTPOEHHUS;
[TPy15. ymeHnue cBOOOIHO ONEPUPOBATH MOHATUSAMU: IJIOMAAb PUTYPHI, 00beM (UTYPHI, BEIUYUHA yTIIa,
pacCTOsTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
momaas chephl, IUIOMAAb TMOBEPXHOCTH THPAMHJIbI, TPHU3MBI, KOHYyca, HHWJIWHIpa, 00BeM Kyoa,
MIPSIMOYTOJIBHOTO TIapaljIeNIeuIe a, MUPAMUIbI, TPU3MBI, ITUINHAPA, KOHyCa, IIapa; YMEHHE HAaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;
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BoinosineHne padoTsl cioco0CTBYeT (POPMUPOBAHMIO:

OK 01 BreiOuparh crmocoObl pemeHust 3agad mpodhecCHOHAIbHON ACSITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBaATh YCTHYIO U TUCBbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM sA3blke Poccuiickoi
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMABHOTO M KYJIBTYPHOT'O KOHTEKCTa

MarepunanbHoe obecnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIIHUH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOIW4YecTBO OYKB B (paMHIINU
p- Mmecsn poXIaACHUS

3anaya Nel

Touku A u B nexxatr B minockoctu o, M — Takas Touka B MPOCTPAHCTBE, HJS KOTOPOM AM =
m,BM = nu OpPTOrOHAJbHAs TIPOCKIHMS HA IUIOCKOCTh o@ oTpe3ka BMB Tpum paza OGombiie
OpPTOTOHANILHOM MPOEKIMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosue ot Touku M 1o
TIJIOCKOCTH ¢ .

3amauga Ne 2

BricoTa mnpsiMoyronbpHoro tpeyroibHuka ABC, omylneHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepinHbl C IpsIMOro  yria BOCCTaBlIeH K IUIOCKOCTH  TpeyronbHuka ABC nepnenauxymsp CM,
npuueM CM = m +n cM. Haligure paccrosinue ot Touku M 1o runorenyssl AB.

3amaua Ne3

N3 TouknM Ha MIOCKOCTh MPOBEAEHBI JBE HakJIOHHbIE MIMHOM 12 m 15cM. Ilpoekuum 3THX
HAKJIOHHBIX OTHOCATCS Kak 2:3. HaliTu paccTosiHUE OT JaHHOW TOYKHU 10 IIIOCKOCTH.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIAUTE PUCYHOK.

3. [Ipoananu3upyiTe yclIOBHUE 3a/1auu, pacCyXkaas OT TOTO, UTO HY>KHO HaiiTu. BcmomuuTe, Kakue
TeopeMbl U (hOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIHONB3YETCS ONpEIEICHUE MNEPIEeHIUKYISIPHBIX MPSMON U
TIJIOCKOCTH, TIPU3HAK MEPIEHIUKYISIPHOCTH TPSIMOM U TIOCKOCTH, TEOPEMBI O TpeX MEePHEHIUKYIsIpax, a
TaKKe Balllk 3HAHUS U3 INIAHUMETPUU

Xon paborhr:

3anmayva 1

W3 touku mepecedeHus auaroHained napauienorpaMmma ABCD mposenen orpe3sok OM Tak, 4to
MA = MC,MB = MD. Jlokaxxure, 4To oTpe30k OM nepneHIuKyIsapeH MIOCKOCTH MapajuiesorpaMmma.

Jlano:
M ABCD - napanienorpaMmm
ACNBD =0
MA = MC,MB = MD
- S c Jloka3zatb: OM--(ABCD)
A E
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JlokazaTenbCcTBO

1) Paccmorpum tpeyronsauku AOM u COM. OM - obmas ctopoHa, MA = MC 1O YCIIOBHIO, AO =
OC 1O CBOMCTBY JuaroHajel napajenorpamma. 3HauuT, TPEYroJbHUKH PaBHBI [0 TPEM CTOPOHAM, T.€.
AAOM = 4COM. CaenoBarenbHo, ZAOM = 2COM.

T. K. 3TH yIJIbl CMEKHBIE M PABHBIE, TO OHU PABHBI MO 90°, T.e. OM L AC.

2) Paccmotpum tpeyronbhuku BOM u DOM. OM - oOmias cropoHa, MB = MD 1O YCIIOBHIO,
BO = OD 10 CBOMCTBY JuaroHajieil napajjeiorpamMmma. 3Ha4uT, TPEYroJbHUKHA PABHBI IO TPEM CTOPOHAM,
T.€. 4BOM = 4DOM. CnegoBareinbHO, ZBOM = £DOM.

T. K. 3TH yIJIbI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM L1BD.
) (())l;\/[/ljj-_??(lz)} = OM L1 (ABCD ) no npu3sHaKy neprneHAUKyJISIPHOCTH IPSMOM U MJIOCKOCTH.

3anaya 2

Croponsl TpeyronsHuka 10 cM, 17 cm u 21 cM. M3 BepiuHbl O0JIBIIETO yIiia 3TOTO TPEYTOJIbHHUKA
IIPOBEJIEH MEPNEHAUKYISP K €ro IUIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosiHue OT €ro KOHIIOB /0
00JIbIIIel CTOPOHBI.

Jano:

¢ b AABC,AB =10 cm,BC = 17cm,AC = 21cm

- BD-(ABC),BD = 15cm
— Hatitu paccrostaue ot B u D o AC

Pemienue
1) JlononHuUTENbHOE OCTPOEHHUE: IpOBeIeM BM L AC.
3nauyut, BM- paccrosaue ot B 1o AC.
DM — HaKJ/JIOHHas
BM — npoeknus vHakjgoHHo i = DM 1L AC = DM — paccrosnue ot D o AC.
BM 1 AC.

2) Jlns Toro, ytoObl HaliTH BbicoTy BM tpeyronsauka ABC, BbIUMCIMM CHayaja €ro Ijouiajs,
a+b+c

ucnonb3yst popmyiy I'epona S, = p-(p-a)- @ -b)-(—c¢), p=—;

10+17+21
=— = 24 cm

Spapc = /24 (24— 10) - (24 — 17) - (24 — 21) = V24 - 14 - 7 - 3 = 84cm?
3) 3anumem Gopmyiy ISl BBIYUCIECHUS IO S, = %ah

. =1ac-

[TpumenuM 3Ty GopMyIty K Halemy Tpeyr;)SJ'IBHI/IKy. Saasc = 7AC- BM.

5 . _ 28aBc
BHpas‘HM 13 9T popmynsl BM:  BM = =<
BM = % =8cMm
4) PaccmoTpum TpeyronibHUK BDM- npsiMoyronbHbI, T.K. BD L (ABC).
ITo Teopeme [Mudaropa naitnem DM:
DM? = BD? 4+ BM?
DM? = 15% + 8% = 289
DM =+289 =17 cm
OTBeT: pacCTOSHUS OT KOHIIOB NIEPIEHAUKYJIIsIpa 10 cTopoHbl AC paBHBI 8 cM 1 17 cm.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CliM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alKCU U BBIYUCIICHUS.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Henouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM pabOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTyeckoe 3ansaTue Ne 46

«Pemenue 3aga4 Ha mapauieJIbHOCTb IJIOCKOCTE»

Heap padorbi: HayuuTbes MCIosib30BaTh MPU3HAK IMAapaJIEIbBHOCTH IUIOCKOCTEM M CBOMCTBa
napajieNIbHBIX MJIOCKOCTEN MU PEeIIeHUH 3a/1a4.

IIpakTHyeckas padora ¢popmupyer:
[1PG1. BnajgeHue MeTOIAMHU J0KA3aTeNbCTB, AITOPUTMAMM PEIICHUs 3aJa4;, yMeHue (opMyIupoBaTh

OIIpEZICNICHUs, AKCUOMBI U TE€OPEMBI, IPUMEHATHh UX, IPOBOAUTH JOKA3aTEIIBHBIE PACCYXKACHUS B XOIE
peleHns 3a1ay;

I1P69. ymeHnue onepupoBaTh MOHATUAMH: TOUKA, MpsMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYIPAaHHbBIN yrod,
CKpELIMBAOIIKECS MPsMBIE, MAPAUICIBHOCTh U INMEPHEHIUKYISIPHOCTh NPSIMBIX M INIOCKOCTEH, YIOJ
MEXIy NPSAMBIMH, YTOJl MEKIY MPSIMOU U TUIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMU, PACCTOSHHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY NMPAMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSMH; YMEHUE HCIIOIb30BaTh
IpU pELIeHUH 3aJa4 H3y4yeHHble (PAaKThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHUE BEIMUYMHBI (AJMHA, YTOJI, IUIOIMIA[b, O00bEM, IUIOIAIb
MOBEPXHOCTH), UCTIOJIb3Yysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;

[IPyl. ymeHue omnepupoBaThb NOHATHUSMHU: OIPEIEICHHUE, AaKCHOMa, TEOPEMA, CJIEICTBHUE, CBOMICTBO,
NPU3HAK, JI0KA3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYIUPOBKU; YMEHHME (HOPMYIHPOBaThH OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKJIEHHUE, INPUBOAUTH INPUMEPHI W KOHTPIPHUMEPBI, HCIOJIb30BaTh METOJ
MaTE€MaTHYeCKOW MHIYKLIHH; IIPOBOANTH JT0KA3ATEIbHBIE PACCYKICHUS MPU PEIICHUH 33a/a4, OLICHUBATh
JIOTHYECKYIO MPAaBUIIBHOCTD PACCYKICHUN;

[1Py14. ymenue cBOOOAHO OMEpPUPOBATH MOHATHSMH: TOYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUH YIroJl, IBYIPAaHHBIA YIoJI, TPEXTPAHHBIN YIroJ, epeceKaroluecs, NapajieIbHbIE U
CKPEIMBAIOIINECS TPSAMBIE, MapaUIEIbHOCTh M MEPIEHIUKYISAPHOCTh NPAMBIX M IIJIOCKOCTEH, yroi
MEXAY MpSIMBIMU, YTOJ MEXKIAYy MNPAMONM U IIJIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMM; YMEHHE
UCMOJIb30BaTh MPU PELICHUH 33/1a4 U3y4YeHHBbIe (DAaKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHE ONEpPUPOBATH MOHATUSMU: MHOTOIPAaHHUK, CEYCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, GUrypa u moBEpXHOCTh BpAIIECHUS,
LUWIMH]IP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUYEHUS KOHYCa U IIMINHpA, TapauieIbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, INIOCKOCTh, Kacaromasicsi cepbl, HUINHAPA, KOHYCa; YMEHUE CTPOUTH
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CEYeHNEe MHOTOTPaHHUKA, N300paXkaTh MHOTOTPAaHHHUKH, (DUTYPHI M TOBEPXHOCTH BPALICHUS, UX CEUCHHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPENEICHUS N3Y4aeMbIX (DUTYpP, BBIIABUTATH THIIOTE3bI O CBOWCTBAX M
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; YyMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIC JOMOJHUTEIbHBIE
IIOCTPOCHMS;

[TPy15. ymenue cBoOOTHO OnepupoBaTh MOHATHAMU: IUIOMAAb (GUTypsl, 00beM QHUTYpHI, BEIUYHHA YIia,
pPacCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE MEXKIy MPSIMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSMH,
wiomans chepsl, IJIOMAAb MOBEPXHOCTH INHUPAMUIbI, HPU3MBI, KOHyCa, LWIMHApa, 00BeM Kyoa,
NPSIMOYTOJIBHOTO TapauleNienuIesa, MupaMuabl, IPU3MBbIL, IIJIHHAPA, KOHYyCa, Iapa; YMEHHUE HaXOIUTh
OTHOIICHHE 00BEMOB MOI00HBIX PUTYP;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupare crnocoObl pemieHust 3aaad Mpo(hecCUOHAIBHONW JAEATENIbHOCTH NPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoi
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganme:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YecTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amaua Ne 1

Mexny AByMs NapajliesbHBIMU IUIOCKOCTSIMH 3aKIIIOUEH OTPE30K, MJIMHOM m+n cM. Haligure
IIPOEKIIUN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSTHUE MEKY INIOCKOCTSAMH PABHO p CM.

3anaya Ne 2

[Tnockoctu M u P mapamnensHbl. U3 Touek A u B mimockoctu M mpoBesneHbl K miiockoctu P
HAKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cM. IIpoekuns HakiaoHHON AC Ha OIHY U3 IUIOCKOCTEH
paBHa m cM. Uemy paBHa npoekuus HakioHHo#i BD?

3anmaga Ne3

Mexny AByMs lapauieTbHeIMA TUTocKocTssMu P 1 Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexar B miiockoct P), AC=m+n+p 1M, BD = m+n AM , pazHocts npoekuuit AC u BD Ha onny u3
IIJIOCKOCTEMN paBHA m 1M . HaliquTe JIMHBI 3THX MPOESKUMN U PACCTOSHUE MEKY INIOCKOCTSIMH.

Ilopsinok BbINOJHEHHSI padOThHI:

1. BHuMaTenpHO MPOYMTANTE YCIOBHE 3aaUH.

2. 3anummTe, YTO B 33/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a/1auu, pacCyXkaas OT TOT0, YTO HY)KHO HaWTH. BcnomHuTe, Kakue
TeopeMbl U (HOPMYJITBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3a1auy. 3anyIINTE OTBET.

[Ipyn pemeHuM 3agad Ha 3Ty TEMY HCIOJIB3YETCS OMNpPENENICHNUE MapallIeNIbHbIX IUIOCKOCTEH,
MPU3HAK MapaUIEIbHOCTH TUIOCKOCTEN, TEOPEMBI O MapallIeTbHbIX MIIOCKOCTAX, @ TAK)XKE Ballld 3HAHUS U3
TJIAHUMETPUHU
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Xox padoThI:
3amaua Ne 1
Mexny aByMsl mHapaUlelIbHBIMU IIJIOCKOCTSIMH 3aKJIIO4eH OTpe3ok, iuHod 10 m. Hailinure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKAY IJIOCKOCTSIMU PAaBHO & M.
Hano:

a//B,AB =10 cm
//,//f A /ﬁ,/f ACLB,AC = 8 cMm
N Haiitu npoexiun AC

AN

Pemenue

1) Tak Kak TUIOCKOCTH TapaJIeibHBI, TO PACCTOSHUE MEXIY HUMH - 3TO nepreHaukyasip AC.
[TocTpoum npoekuuto orpe3ka AB Ha miockocts B. 910 oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMOyroybHBbIil.

ITo Teopeme ITucdaropa AB* = AC? + BC?

AC? = AB? — B(C?

AC? =10%2-82=100—-64 =36

AC=6 cm.

Tak Kak MI0CKOCTH MapaielbHbl, TO TPOEKIUU OTPe3Ka Ha 3TH IJIOCKOCTH OyAyT paBHBI.

3anaya Ne 2
[Tnockoctu M u P mapamnensubl. U3 Touek A u B mimockoctu M mpoBesneHbl K miiockoctu P
HakioHHble AC= 37cMm u BD=125 cm. Ilpoekuus naknonHoit AC Ha oJHy U3 IJIOCKOCTeH paBHa 12 cM.

Yemy paBHa poeK1us HakJIOHHON BD?

Jano: M | P,AEM,BEM

il AC =37cM,BD =125 cm
A B AE 1 P,BK 1 P,CE =12 cMm
Haittu: KD

Pemenne

1) Paccmotpum tpeyronbauk ACE- npsMoyroiabHbIH.
ITo Teopeme [Tudaropa AC? = AE? + CE?

AE? = AC2 —CE? AE? =372 — 122 = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronpauk BKD- npsiMmoyronbHbIil.
ITo Teopeme Iudaropa BD? = KD? + BK*?
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KD? =BD? —BK? AE=BK, kak paccrosiHus Mex1y napajielbHbIMU INIOCKOCTSMH.
KD? = 125% — 352 = 15625 — 1225 = 14400

KD= 120 cm.

Otsert: poekuusi BD paBua 120 cwm.

3amaua Ne3

Mexny AByMs lapauieabHbIMU TIockocTssMu P 1 Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B mimockoctu P), AC=13 cm, BD=15 cm, cymma npoekumii AC u BD Ha oHYy U3 MJI0CKOCTEH
paBHa 14 cm . Haiiaure 1yinHBI 3TUX MPOEKLMH U PACCTOSIHUE MEXAY IUIOCKOCTSIMHU.

- B/ }/

JaHo: Q I P,Ae P,BeP
AC =13 cm,BD = 15 cm
AE 1 Q,BK 1 Q,CE + DK = 14 cm
Haiitu: CE, AE, DK

Lk %

Pemenue
1) Paccmorpum tpeyronbHuk ACE- npsiMOyroJibHbIN.
ITo Teopeme ITucdaropa AC? = AE? + CE?
AE? = AC? — CE?
[lycTh CE = x, Torna DK=14-x.
AE? = 169 — x?
2) Paccmotpum Tpeyronbsauk BDK- npsimoyronsHsIi.
[To Teopeme [Mudaropa BD? = BK? + DK*?
BK? = BD? — DK?
BK? = 225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x2
AE=BK, kak paccTosiHMs MEXy NapaieIbHbIMU IIOCKOCTAMHU
3HauwT,
169 — x% = 29 + 28x — x?
28x = 140
X=5
CE=5 cMm, DK=14-5=9 cm
AE = V169 — 25 = V144 = 12 cm

OTBeT: paccTosTHUE MEXTY TIIOCKOCTSIMHU 12 ¢M, TPOEKITUU HAKJIOHHBIX 5 CM U 9 cMm.
dopma npeacTaBiaeHus pe3yJabTaTa: BHIIIOJIHEHHOE 3a/1aHHE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TPadUKH.

Ouenka "Xopomo' cTaBUTCS, €CIU BBITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIECHbI
2-3 Heyovera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MpOBe/IeHUs pabOThl ObUIN JOMYIIEHBI OITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITIOJTHEHHOM YacTH paGOTbI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BHIBOIOB.

Tema 4.2. IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

IMpakTnyeckoe 3ansiTue Ne 47

«Pemenue 3a1a4 Ha IBYTpaHHbIE YIJIbD)

Hear padorbi: HayuuThes peiiath 3a7ayd Ha NMPUMEHEHUE TMOHATHH yria MEXIy NpsSMOd U
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXY INIOCKOCTSMH.

IIpakTuyeckas padora popmupyer:
[1P61. BrmajgeHue MeTomamMH JOKa3aTelbCTB, AITOPHUTMAaMH PpEIICHHUS 3a/ad; YMEHHE (OpPMYIHPOBATH

OTpeIelICHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh WX, MPOBOJUTH J0KAa3aTEIbHBIC PACCYKICHUS B XOJE
perieHus 3aaay;

ITPGY. ymeHue onepupoBaTh MOHATHSAMU: TOYKA, MPsMasi, INIOCKOCTh, MIPOCTPAHCTBO, JABYTPAHHBIA YToOJI,
CKPEIIMBAIOIINECS TMPsSMbIe, MapalieIbHOCTh M MEPIEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrom
MEXIY IPSIMBIMU, YTOJl MEXAY IPSIMON U TJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSHUE MEXY MIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU pPELICHUH 3a7a4 H3ydeHHble (PakThl MU TEOpeMbl IUIAHUMETPUHU; YMEHHE OLEHUBATh pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPA;

[TPG12. ymMeHHE BBIYUCISTH T'€OMETPUYCCKHE BEIWYHMHBI (IJIMHA, YrOJI, IUIOMA[bh, O0BEM, IUIONIAlb
MTOBEPXHOCTH ), HCIIOJIb3YsI U3YYCHHBIE (POPMYJIIBI U METO/IBI;

[IPyl. ymeHue omepupoBaTh MOHITHSAMHU: OIpEAeSieHHe, aKCuoma, TeopeMa, CIEeICTBUE, CBOWCTBO,
MPU3HAK, JI0KA3aTEeNbCTBO, PaBHOCWIbHBIE (HOPMYITUPOBKU; yMeHHE (OpPMYyTUpoBaTh OOpaTHOE U
MPOTUBOMOJIOKHOE YTBEPKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATh METO]I
MaTeMaTHYeCKON MHAYKIWHU; TPOBOAUTH JAOKa3aTelbHbIE PAaCCYXKACHUS MPH PEIICHUU 3a]a4, OlIEHUBATh
JIOTUYECKYIO MPaBUIBLHOCTh PACCYKICHUIA;

[1Py14. ymenue cBOOOAHO OMEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TUIOCKUM YToJI, IBYTPAHHBIN YTOJI, TPEXTPAHHBINA YTOJI, TIEPECEKAIOIIUECs, TapauiebHbIE U
CKpEIIUBAIOIINECS TPSMbIE, MapaUIETbHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX M IUIOCKOCTEH, YToJ
MEXIy TPSIMBIMH, YOI MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAYy IUIOCKOCTSAMH; YMEHUE
WCIIOJIb30BaTh TIPH PEIICHUH 3a/1ad W3ydeHHbIe (DAKTHl U TEOPEMBI INIAHUMETPUHU; YMECHHE OIICHUBATH
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEePUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHHKA, MPABUIBHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuia, Gurypa u MoBEPXHOCTh BPAIICHUS,
WIMH]IP, KOHYC, Iap, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U IIMIIMHpA, TapauieIbHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TNIOCKOCTh, Kacarlascs cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CeUeHHEe MHOTOTPaHHHMKA, H300pakaTh MHOTOTPAaHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAIICHHSI, HX CEUCHUS,
B TOM YHCJI€ C TIOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHUE TPUMEHSATh CBOMCTBA T€OMETPHIECKUX (HUTYp,
CaMOCTOATEILHO (POPMYITHPOBATH OMPEIEICHUS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX TI'COMETPUYCCKHX (UTYp, OOOCHOBBIBATh WJIM ONPOBEPraTh WX, YyMEHHE IPOBOJUTH
Kinaccupukanuo GUryp MO pasTUYHBIM MPU3HAKAM, BBITIONHATH HEOOXOIUMBIE JIOTIOJHUTEIbHBIC
MOCTPOEHHUS;
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[TPy15. ymeHnue cB0OOAHO OMEepUPOBATh MOHATUAMHU: TUIOMIAAbL (GUTYPBI, 00BeM (PUTYpBI, BETUUNHA YTJIa,
paccTosiHuEe OT TOYKH JIO0 IJIOCKOCTH, PACCTOSIHUE MEXKAY MPSIMBIMH, PACCTOSIHHE MEX]Y MIJIOCKOCTSIMH,
wiomaas chepsl, IUIOMAAL MOBEPXHOCTH NHPAMHJIBL, TPU3MBI, KOHyca, IHJIMHApa, 0o0BbeM Kyoa,
PSMOYTOJIBHOTO TapauleNienuIesa, MupaMuabl, IPU3MBbL, IIJIHHAPA, KOHYCa, Iapa; YMEHHUE HaXOIUTh
OTHOIICHHE 00BEMOB MOI00HBIX PUTYP;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIBHOCTH NPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 OcyiiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAILIUIO HA TOCYIapCTBEHHOM si3bike Poccuiickoit
®denepanuu ¢ yueToM 0COOEHHOCTEH COLUAIBHOIO U KYJIbTYPHOTO KOHTEKCTa

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

3aganue:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIMYECTBO OYKB B (pamMuInu

p- MecsI pOKISHUS

1) 3 Toukn A BHE IUIOCKOCTU MPOBEJIEHBI K MJIOCKOCTH MEPHEHANKYISP AB = n CM M HaKJIOHHBIE
AC u AM, ob6pa3zyromiye ¢ mIOCKOCThIO YIIIbI 30°. Hailinure yron mexay HakJIOHHbIMU NpsiMoi. HalinuTe
CM.

2) KaTeTsl mpsIMOYTOJIBHOTO TPEYrOoJbHUKA PAaBHBI n CM U n 4+ m cM. Onpeaenure paccTOsSHUE OT
BEPIIUHBI MPSMOTO yria A0 MIOCKOCTH, KOTOpas MPOXOJIUT Yepe3 TMIOTEHY3Y U COCTaBIISET YIoi 30° ¢
MIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe mpsiMoro aByrpaHHoro yria. AAj; u BBi- nepnenaukynsapsl K
pedpy, MpOBEACHHBIE B Pa3HBIX TpaHAX, IpuueM AB = m cM, AA; =n+m cM, BB, =n—1 cMm. Haiinure
A1B;.

Ilopsinok BbIMOITHEHHS PA0OTHI

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCy’kaas OT TOTO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TP PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3ayIINTE OTBET.

[Ipu pemiennu 3a1a4 Ha ATY TEMY HUCHOJIb3YIOTCS ONPEAETICHHS YIla MEX ]y MPSMOM U MIOCKOCTBIO,
JBYTPAHHOI'O YIJIa, JMHEWHOT'O YIJla ABYTPAHHOIO YIJIa, @ TAK)KE BalllM 3HAHUS U3 TUIAHUMETPUH.

Xon paborsr:

3anayva |

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHBIIIYIO CTOPOHY
MPOXOJIUT TUIOCKOCTh, COCTAaBIISIIOIIAS C TJIOCKOCTBKO TPEYTOJbHHKA YIroOJI 45°. Haiigure paccTosiHue
MEK1y TIOCKOCTBIO U BEPIIMHOMN B.

B
o Jano: AABC,AB =9 cm
BC =6cM,AC =5cm
AC € a,a = 45°
A D
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Haittu: Paccrosuue ot B o a

Pewenne

1) lonoyHUTENbHOE IOCTPOEHUE: IPOBEAEM BD L a = BD — paccTosiHue OT B o mockocTy a.
BM L AC = DM 1 AC no TeopeMe 0 Tpex NepneHgUuKyaspax.

3HaunT, £BMD — NMHENHHBIN YroJl JBYyTPaHHOrO yria, ZBMD = 45°,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHauasna BBIYHMCIUM IIJIOMIA b TPEYrojibHUKa 10 Gpopmyite ['epoHa:

S,=yp-@—a)-®@—b)-(p—c)

9+6+5
=——=10cmMm

Sapc =V10-1-4-5 = 10+/2cm?
Sapc = 3AC - BM = BM = 245¢

AC
BM = # = 4/Zem

3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.
22 = sinZBMD

BM
BD = BMsinsBMD
BD = 4VZ - sin45° = 4v2- 2 = 4 cm.

2
OTBeT: pPacCTOAHUC OT B no nmockoctu 4 cMm.

3amaua 2
Konusr otpeska MK nexar Ha rpaHax mnpsamMoro JasyrpadHHoro yrima. MM; un KKi-
MePIeHIUKYIAPHI K pedpy, mpuueM MK=13 cm, MM1=12 cm, M;1K;=3 cm. Haitnure KKj.

/' Jano: < aap = 90°

/ ‘I:"‘- . MK =13 cm, MM, = 12 cm, M;K; = 3 cm
ool MM, L a,KK, La

/' / \ Haiitu: KK,

Pemenne

1) TlocTpoum NIMHEHHBINA yroj ABYrpaHHOro yria. /[ist atoro yepe3 Touky Mj nmpoBeneM OTpe30K

M;E, napannensusiii u paBHbiii KKj.
KK, 1 a, ciegoBareiibHO, M E 1 a.

< MM, E — MHeNHbII yroa AByrpaHHoro yria, 3sadut < MM, E = 90°,

2) PaccmoTpum AMEK

ME- HaknoHHas K miaockoctv B, EM; — ee mpoekuus Ha 3Ty miockocTb, EM; 1 EK ( T.k. EM1KjK —
MPSIMOYTOJIBHUK 10 nocTpoenuto). CrnenoarensHo, ME L EK ( 1o Teopeme 0 TpeX MepHeHAnuKYIspax) u
AMEK — npsiMOyTro/IbHBIH.

I[To Teopeme ITudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? = 132 -32 =169 — 9 = 160

ME = 160 = 410 cm

3) Paccmotpum AMM; K — npsiMmoyrosibHbI#, T. k. < MM, E = 90°.

I[To Teopeme IMudaropa ME? = MM, + M, E?

M, E? = ME? — MM, 2
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M,E? = 160 — 144 = 16
M1E=4 cm.

3uaunt, KK1=4 cM.
OtBet: KK1=4 cwm.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEIBHOCTH JEHCTBUI; B OTBET€ MPAaBUIBHO U aKKypaTHO BBIMOJIHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yI0BJIETBOPUTEJIbHO' CTaBUTCS, €CIM padOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISIET CIENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IMpakTnyeckoe 3ansiTue Ne 48

«Pemenune 3axa4 Ha NIpU3MY»
Henb padorer: HayunTscs pemars 3a1auu ¢ IpU3MOi

IIpakTnyeckas padora ¢popmupyer:
I1P610. ymeHue omepupoBaTh TMOHATHSAMU: MHOTOIPaHHHMK, CEUYEHHE MHOIOIpaHHHMKa, KYO,

napajuiefienunes, npusMa, nupamuaa, Gurypa u nmoBEpXHOCTh BpallleHus, IUIUHAP, KOHYC, map, cdepa,
ceueHuss (GUTYpHl BpallleHHUs, IJIOCKOCTh, Kacawomasicsa cdepbl, LIUINHApa, KOHYyca, IUIOMaIh
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, [IUIUHAPA, MIOMaas chepbl, 00beM Kyda, MpSIMOYTOJIbHOTO
napajuiesienumnesa, TupaMuIbl, MPU3MBbI, IIIMHIPA, KOHYCAa, [1apa; yMeHUue n300paxaTh MHOTOTPAaHHUKU
Y TIOBEPXHOCTH BPAIIEHUS, UX CEUCHUSI OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; yMEHHE paclo3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE; YMEHHE pacClO3HABaTh IPABHUIIbHbBIC
MHOTOTPaHHUKH,
[TPG12. ymeHHE BBIYUCISITH T€OMETPUYECKHE BEIWYHMHBI (IJIMHA, YrOJ, IUIOMAdbh, O0BEM, IUIOMIAb
MOBEPXHOCTH ), UCTIONIb3Ys U3YYECHHBIE POPMYIIBI U METOIBI;
[1PG14. ymenue BbIOMpaTh MOAXOSAIIMA W3YYECHHBIM METON JUIsl pEIIeHUs 3a7aud, pacro3HaBaTh
MaTeMaTnueckue (akThl U MaTeMaTHYEeCKHEe MOJIEIH B TPUPOJTHBIX W OOINECTBEHHBIX SIBICHUAX, B
HUCKYCCTBE; YMEHHE IMPUBOAUTH MPUMEPhl MATEMAaTHUYECKUX OTKPBITUA POCCHUHUCKOW U MHUPOBOMU
MaTeMaTHYECKOW HAYKH;
[IPyl4. ymeHnue cBOOOAHO OIEpPUPOBATh MOHATHUAMH: TOUYKA, TMpsMas, IUIOCKOCTh, MPOCTPAHCTRBO,
OTPE30K, JIy4, TIIOCKAM yroJj, ABYTPAHHBIN yToj, TPEXTPAHHBIN yroJ, NepeceKaromuecs, napauieibHble U
CKpEIIMBAIOIINECS TPsAMbIC, MapaUIeIbHOCTh U MNEPHEHIUKYIAPHOCTh MPSIMBIX W IIOCKOCTEH, yroi
MEXIYy NpPSIMBIMH, YTOJd MEXAYy NpsIMONM U IUIOCKOCTBIO, YTOJd MEXAY IUIOCKOCTSIMH; YMEHHUE
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UCIOJb30BaTh IPU PEILICHUH 3a/1ad U3y4deHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHHUK, CEYECHUE
MHOTOTpaHHHKA, NPAaBWIbHBI MHOTOIpAaHHHK, NIPU3Ma, MUpaMuia, GUrypa U MOBEPXHOCTh BpAIICHUS,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCA U IWIMHPA, TapajuIeIbHbIE OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOIOIrPaHHUKA, U300pa)xaTb MHOTOIPAaHHUKH, (PUIypbl M TIOBEPXHOCTH BPALLECHUS, UX CEUEHUS,
B TOM YMCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSITh CBOMCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENENIEHUS U3y4aeMbIX (UTyp, BbIIBUIAaTh IMIIOTE3bl O CBOWCTBAX U
IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIC JOMOJHUTEIbHBIE
IIOCTPOCHUS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOIIAAb (PUTYPBI, 00beM (UTYpHI, BEIMYMHA yIIIa,
paccTosiHue OT TOYKU [0 IJIOCKOCTH, PACCTOSIHUE MEXKY IPSIMbIMHU, PACCTOSHUE MEXY IUIOCKOCTSIMH,
wiomaab cpepsl, IUIOMAAb MOBEPXHOCTH NIHpaMMJIbl, MPU3MbI, KOHyca, IMJIMHApa, 0o0BbeM KyoOa,
IIPSIMOYTOJIBHOTO NapajuUlesIenunena, NUpaMuIbl, IPU3Mbl, [WIKHAPA, KOHYyCa, 11apa; YMEHUE HAaXOIUTh
OTHOILIEHHE 00BEMOB MO0OHBIX QUTYP;

[1Py16. ymeHnue cBOOOJHO ONEpUPOBATH NOHATUAMMU: JIBUKEHUE, TapajuIeIbHbIH EPEHOC, CHMMETPUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE MM0A00Ms, NOJOOHbIE (UTYpBI; yMEHHE
pacrio3HaBaTh paBHBIC M MOI00HBIE (QUTYPHI, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE, ApXUTEKTYPE; YMEHUE
HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS, HAXOJUTh TIE€OMETPUYECKHE BEIWYMHBI (JJIMHA, YTrOJl,
IO b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTHX YYeOHBIX MPEIMETOB U U3 PEaTbHOU )KU3HU;

[IPyl8. ymMeHne MomenupoBaTh pEaJIbHbIE CUTYallUHd Ha S3BIKE MATEMAaTUKH; COCTAaBIISITh BBIPAXKCHMS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 3a/Ja4yd, HUCCIIENOBAaTh ITOCTPOCHHBIE MOJEIH C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJYYEHHBIH pe3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIIN C IIOMOILBIO T€OMETPUYECKUX MOHATUI U BEJIMYMH, PEIIATH CBSI3aHHBIE C HUMHU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; peniarb NPUKIAJHBIE 3aJaud CpPEeACTBAMH MaTeMaTHYeCKOro aHalu3a, B TOM YHUCIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOr0 XapaKTepa;

[1Py19. ymeHue BbIOMpaTh MOAXOMALIMM METOJ M pelleHus 3aJayd; MOHMMAaHHWE 3HAuYUMOCTH
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOILECTBEHHBIX MPOLIECCOB U SBJICHHM; YMEHHE PAcCllO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTUKM B HCKYCCTBE, YMEHHE IPUBOAUTH IPHUMEPHl MaTeMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBpEMEHHBIE CpE/CTBA IOWCKA, aHAIW3a U HMHTEPIpEeTalud HHPOpPMALUU U
WH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 TPOPECCUOHATLHOMN e TETbHOCTH

OK 06 IIposBAsTH rpa)a1aHCKO-TIATPUOTUYECKYIO MO3UIMIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHHUE
Ha OCHOBE TPAJHMIIMOHHBIX OOIEYEIOBEYECKUX IEHHOCTEH, B TOM YHCJIE C YY4ETOM TapMOHH3AIUU
MEXHAI[MOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHJIAPThl AHTHUKOPPYMLMOHHOTO
TTOBEICHHS

OK 07 CopnelicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHSTh 3HaHUs 00
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W3MEHEHMH KJHMMara, TMPUHLUINB OEpEeXIMBOIO MPOU3BOJCTBA, A(PPEKTUBHO JAEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh CpeAcTBa (PU3MUECKOW KyJIBTYPBHI Ui COXPAHEHUS U YKPEIJICHHUS 370POBbS B
npouecce MpodeccuoHaNbHON JEesATeNbHOCTH M MOJJEPKaHUS HEOOXOIUMOro YpoBHS (u3ndecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcst MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPAaHHOM
A3bIKaXx.

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

3aganue:

1.0cHoBaHme TPSIMON MPHU3MBI - TPEYTrOJBHUK, CTOPOHBI KOTOPOTO paBHBI 4 M, OOKOBOE pedpo
npu3Mbl paBHo 8§ M. HaliuTe ruioniaab MoaHOW MOBEPXHOCTH TPU3MBI.

2.0OcHOBaHUE TPSMOI TIPU3MBI — MAPAJUICIIOTPAMM CO CTOPOHAMHU 4 CM ¥ 6 CM U YTJIOM MEXTY HUMHU 60°.
Beicora npusmbl 12 cMm. HaiiTu monmHy o MoBepXHOCTh U 00bEM.

MHOrorpaHHMKOM Ha3bIBA€TCS TEJIO, OTPAaHUYEHHOE IUIOCKMMU MHOroyrojpHukamu. OOmue
CTOPOHBI CMC)KHBIX MHOTOYI'OJIbHUKOB HA3bIBAIOT peﬁpaMn MHOTI'OrpaHHHUKa. MHOFOerJII)HI/IKI/I, KOTOPBIC
OrPaHUYMBAIOT MHOTOTPAHHUK, HA3bIBAIOTCS €ro rpaHsiMd. ['paHM MHOrorpaHHHMKa, CXOJSLIMECS B
OJIHOM TOYKe, 00pa3yl0T MHOTOTPAHHBIN Yrojl; BEPIIMHBI TaKUX MHOTOTPAHHBIX YIJIOB Ha3bIBAIOTCS
BepIIMHAMM MHororpaHHuka. IIpsmele, coenuHstonye aBe Kakue-HUOYIb BEPILIMHBI, HE JIeXKalIHe Ha
OJIHOM IpaHU, HA3bIBAIOTCS AMArOHAJISIMH MHOTOTPAHHHUKA.

IIpu3ma — MHOTOrpaHHHUK, JBE TIPaHU KOTOPOIO SBISIIOTCA pPaBHBIMH MHOI'OYI'OJIbHHUKAaMH,
JCKAIIMMU B MAapaUICIIBHBIX IINIOCKOCTAX, a OCTAJIbHBIC I'paHU — IMapauicjiorpaMmMamMu, HMCIOIIUMHA
001111e CTOPOHBI C STUMU MHOTOYTOJIbHUKaMH.

HpSIMaSI IIpru3Ma Ha3bIBaCTCA l'lpaBHJIbH()ﬁ, €CJIn €€ OCHOBAHHUA — MPABUJIbHBIC MHOT'OYT'OJIbHUKH.

IInomanbo MOHONW NMOBEPXHOCTH IIPU3MBI HAa3bIBAacTCS CyMMa IUIOLIANEH BCEX €€ IpaHeH, a
IJIOIIA/IbI0 00KOBOI MOBEPXHOCTH IPU3MbI — CyMMa IIJIOLIA/IeH €€ OOKOBBIX I'paHeH.

S,,,=2S,,+S,

0OOoK
IInomans 00KOBOM MOBEPXHOCTH NPSMOI NPU3MBI paBHA MPOU3BEICHUIO IIEPUMETPA OCHOBAHHUS
Ha BBICOTY IIPU3MBI.

860K = P ' h
Oﬁ'béM HpﬂMOﬁ HpI/I3MI)I paBeH HpOI/I3BeI[eHI/IIO IJiomaan OCHOBAHUSA Ha BLICOTy.
V=S -h

OCH

IMopsaaok BbIMOTHEHHS] PA0OTHI:

1) BbINOTHHUTE YePTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs perieHne 3aaadu

Xox pa0doThI:

3agaya 1: OcHoBaHue npsiMON MpU3MBI - poMO ¢ BbicoToM 2 M. [Inomans OOKOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 M, a TUTONIA T TTOTHOM ITOBEPXHOCTH paBHa 128 av’. Haiizure BBICOTY IIPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ O0KOBOE pedpo bPasHuMIly MeXTy IUIOMAb0 MOTHOM TTOBEPXHOCTH
MPU3MBI U TUIOIIA/IbE0 OOKOBOM MTOBEPXHOCTH MPU3MBI — 3TO YIBOCHHASI

TUTONIA/Ib OCHOBAHUS TTPU3MBI.
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A

Seu™2a = 2a=128-96=32 = g=16

Seox = 4ah =96 = h=-2—4=1,5 (am)
Orser: 1,5 nm. L
3agaya 2: OcHOBaHUE NPSIMON NMPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIbHUK, KaTE€Thl KOTOPOI'O PaBHBI
5Mu 12 M, 6okoBOE pedpo npusmMbl paBHo 10 M. Haliure mutoria e moaHONH MOBEPXHOCTH IMPU3MBI.

Pemrenne

AC =52 +127 =13

Som = 28, 0 + S_u,a,s + Sa'a,c,c' + S.J.-flqa

S =2%*0,5*%5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM 00BEME ¢ COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MIPOBEICHUS pabOThI ObUIH AOMYILEHBI OIIUOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABIIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa
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IpakTnyeckoe 3ansitue Ne 49

«Pemenue 3a1a4 Ha NMPAMUIY»
eab padoTni: HayuuThes pemiars 3aj1aud ¢ MUPAMUI0N

IIpakTuyeckas padora popmupyer:
I[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAHHHUK, CEYEHHME MHOTOrpaHHUKA, KYO,

napajiesienune1, IpusMa, nupaMuza, Gurypa u noBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHUss (GUIypbl BpalleHUs, IIJIOCKOCTb, Kacarouascsa c@eppl, LMIMHIPA, KOHYyca, IUIOIAMb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOMaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napaJiesienumne1a, MMpamMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
U [IOBEPXHOCTHU BpAILEHUs, UX CEYEHMSI OT PYKH, C IOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpaBUJIbHbBIE
MHOTOTpaHHUKU;
I1P612. ymeHMe BBIUUCIATH TF€OMETPUYECKHUE BEIMYMHBI (AJIMHA, YroJl, IUIOIIAJb, O0bEM, IUIOILAIb
MIOBEPXHOCTH), UCIOJIb3Yys NU3yUYEHHBbIE (POPMYJIBI U METOBI;
I1P614. ymenue BbIOMpaTh NOAXOIAIIMN H3YYEHHBIH METOJ Ui pElIeHMs 3aJadyM, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUH POCCUHUCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;
[1Pyl4. ymeHue cBOOOAHO ONEPUPOBATH MOHATUSIMM: TOYKA, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECs, MTapaIebHbIE U
CKPEILMBAIOIINECS TPSAMBIE, MAPAUIENbHOCTh M NEPNEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy MpSIMBIMU, YTOJ MEXKIAYy MNPAMOH UM IIIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCMOJb30BaTh MPU PELICHUH 33/1a4 U3y4YeHHbIe (PAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBbEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSAMM: MHOTOTPAHHUK, CEUEHUE
MHOTOI'paHHMKA, MPAaBUIbHBII MHOIOIpAaHHMK, MPU3Ma, NMUpaMuaa, GUrypa U MOBEPXHOCTh BpallECHU,
LUWIMH]P, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IIWJIMHAPA, apaiedbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, INIOCKOCTh, Kacaromascsi cepbl, HUINHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPHI U TOBEPXHOCTH BPAILEHUSI, UX CEUEHUS,
B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOWCTBA T€OMETPUUYECKUX QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEAEICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bI O CBOMCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
Kinaccuukanuioo (Uryp MO pa3IUYHBIM IPH3HAKaM, BBIMOJHATE HEOOXOAWMBIE JOMOJHUTEIbHBIE
IIOCTPOEHHS;
[1Py15. ymenue cBoOOIHO OnepUpoOBaTh NOHATUAMU: IJIOMAAb PUTYpPBI, 00beM (UTYpHI, BEIUYMHA YTIIa,
paccTosiHue OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBbIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH,
wiomaab cdepsl, IUIOMIAAbr TMOBEPXHOCTH NHpPaMUAbI, NPU3MbI, KOHyca, LWINHApA, 00BeM KyoOa,
MPSIMOYTOJIBHOTO TMapaluieNienunesaa, NupaMuabl, Ipyu3Mbl, IIKHAPA, KOHYyca, [1apa; yMEHHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX QUTYP;
[TPy16. ymenue cBOOOHO ONEPUPOBATH MOHATUSAMHU: JIBUKEHUE, MTapajUIeIbHbIN epeHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHue Moj00us, MOJOOHBIE (UTYpPBI; yMeHHUe
pacrio3HaBaTh paBHbIE U M0JI00OHBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
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UCIOJb30BaTh TE€OMETPUUYECKHE OTHOILEHHS, HaXOAUTh TIE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yrod,
IUIOIAb, 00BEM) IPU PEIICHUH 3a/1a4 U3 APYTHX Y4eOHBIX MPEAMETOB U U3 pEabHON KU3HU;

[1Py18. yMmeHune MoAenupoBaTh pealibHbIE CUTYallud Ha S3bIKE MATEMAaTUKU; COCTABJIATH BBIPA)KEHUS,
YPAaBHEHUsI, HEPABEHCTBA M HMX CHUCTEMBI II0 YCJIIOBHUIO 3aJa4M, UCCIIENOBATH ITOCTPOCHHBIE MOJIEIH C
HCIOJIb30BAaHUEM  ammapara anreOpbl, HMHTEPIPETUPOBATh  IOJIYUYEHHBI  pe3ylbTaT; CTPOMTH
MaTEMaTHYECKHE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSA3aHHBIC C HUMU
IIPAKTUYECKUE 3aJaud; COCTaBIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJsbTaT; pemiarb IPUKIAJHBIE 3aJa4d CPEICTBAMH MAaTE€MaTU4EeCKOrO0 aHalu3a, B TOM YHCIE
COLMAJIbHO-9KOHOMHUYECKOT0 U (PU3MUECKOr0 XapaKTepa;

[IPy19. ymeHue BbIOMpaTh MNOAXOMALIMM METOJ M pElIeHUs 3aJayd; [OHMMAaHHWE 3HA4YUMOCTH
MaTeMaTHKU B U3YYEHHH MPUPOJHBIX M OOIIECTBEHHBIX NMPOLIECCOB M SBICHHUN; YMEHHE PAcO3HABaTh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE, YMEHHME IIPUBOAUTH IPUMEPHl MaTEMaTUYECKHUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 Beibupars cmocoObl perieHust 3aaad Mnpo(ecCHOHANBHON IeSTeIbHOCTH HPUMEHHTEIBHO K
Pa3INYHBIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajaM3a M HMHTEpIpeTalud HH(QOpManuu u

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJTHCHUSA 3a4a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

OK 06 TlposiBnaTh Tpa)kaaHCKO-TATPUOTUUYECKYIO TO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJICHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIEUENIOBEUYECKUX IIEHHOCTEH, B TOM YHCJIE C Y4YETOM TapMOHHU3ALUU
MCKHAIIUOHAJIBHBIX W MCKPCIUTHMO3HBIX OTHOIHGHI/II\/JI, MNPUMCHATE CTAHAAPTBI AHTHKOPPYIIHUOHHOI'O
MOBEJICHUS

OK 07 ConeiicTBOBaTh COXpAaHEHHUIO OKPY’KAIOLIEH Cpesibl, pecypcocOepexeH o, MPUMEHITh 3HaHUS 00
W3MEHEHMH KJMMaTra, MPUHLUIB OEpeXIMBOrO MPOMU3BOACTBA, HPPEKTHUBHO JE€HCTBOBAaTH B
‘-Ip€3BI>I‘-IaI\/’IHI)IX CUTyalusx

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOW KYyJIbTYPbI Ui COXPAHEHUS U YKpENJeHHs 370pOBbs B
npouecce MpodeccHoHabHON JEeSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOJIMMOro YpOBHS (PHU3MYECKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Npo(hecCHOHATBPHOW JOKyMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI J'IGKIII/II\/'I.

3aganue:

1.Haiinute 00beM NpaBUILHON YETHIPEXYTONBHOM MUpPaMU/IbI, BBICOTA KOTOPOH 4 ¢M, a TUaroHajb
OCHOBAHUA 8 CM.

2. HaifTu DONHYIO TOBEPXHOCTh MpPSIMOM MNHUpaMHIbl, B OCHOBAHHUU, KOTOPOH JIEKUT
paBHOOEPEHHBIN TPEYTONbHUK C OCHOBaHMEM 5 cM U OOKOBBIMU cTOopoHamu 6 cM. bokoBbie pebpa
nupamMujsl 12 cm.

IImpamMua — 5T0O MHOTOTPaHHUK, COCTaBJIEHHBIN U3 N—yrOJbHUKA U N TPEYTOJIbHUKOB.

MHOTroyroiabHUK - OCHOBaHUE MUPAMU/JIBI, TPEYTOIBHUKHU - 0OKOBbIE IPaHU C OO0IIeH BEPIINHOM,
Ha3bIBa€MOW BepIIMHOM mupaMuabl. [lepneHnuKymsp, ONyIIEHHBIH M3 BEPIIMHBI MHpaMUAbl Ha €€
OCHOBaHUE, Ha3bIBAETCS BHICOTOM MUPAMU/IBI.
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[Tnomaab MOHON MOBEPXHOCTH MUAPAMUABL:  Spom = Sgox + Soc

v=ls .H

OO0beM UpaMuIbL: 3

Ilpasunvnaa nupamuoa

[Iupamuna Ha3bIBa€TCSd NPABMJIBHOM, €CIIM €€ OCHOBAHUE — IMPAaBWIbHBIA MHOTOYIOJIbHUK, a
OTPE30K, COCTUHSIONINN BEPIIMHY TUPAMUJIBI C IEHTPOM OCHOBAHUS, SABJISIETCS €€ BBHICOTOM.

Bce OokoBble pebOpa MpaBWIBHOW NHUPAMUILI PaBHBI, a OOKOBBIC T'PaHU SIBISIOTCS PaBHBIMU
PaBHOOEAPEHHBIMU TPEYTOJIbHUKAMU.

Bricota OOKOBOM TIpaHM TPaBUIBHOM NHpPaMUJIbI, MPOBEACHHAS W3 €€ BEPIIMHBI, HA3BIBACTCS
anogemMoii.

I[nomanabs 00KOBOII MOBEPXHOCTH NMPABUJILHON NUPAMHIBI PaBHA IOJOBUHE MPOU3BEACHUS
repuMeTpa OCHOBaHHUS Ha arodemy.

S L P -/

Gox E ocH

HJ'IOIIIZUIB MOJTHOM IMMOBEPXHOCTH l'lpaBI/I.]'[bHOﬁ MMHPpaMHUIbI:
1
Suom = Sous 5 P

NOJIH

IMopsiiok BBINOJTHEHHS PA0OTHI:
1)BBINOJIHUTE YepTEX

2)3amnucarb KpaTKo YCIOBHE 3aa4H
3) Odbopmurts perieHue.

Xox pabdoThI:
3agaya 1: CtopoHa OCHOBaHHMS IMPABWIBHOM YETHIPEXYrojbHOW NMHUpaMuabl paBHa 4 cM, a amodema
0 1o .
o0pa3yer ¢ II0CKOCTbI0 OCHOBaHMs yroi B 60°. HaiiauTe miora/ b MoiaHOM MOBEPXHOCTH MUPAMUIBI
Pemenne:

5

]
Ef =—BC =2
2
LESH =90°-60°=30°= SE =2EH =4
- 1 2 2 2
Socii ;4-4-5,484- AB" =2-4:44 4% =48 (cm”)

Oteer: 48 oM’

3agava 2: OcHoBaHHE TMpaMUIIbI —poMO, MaroHam kotoporo paBHbl 30 cM 1 40 cM. BbicoThl GOKOBBIX
TpaHei, POBEICHHBIE M3 BEPIIMHBI TUPAMHJIBI, 00pa3yrOT C BEICOTOM MMPAMUIBI YIJIB, PAaBHBIC 30°. Haiiwire 0GbeM

[UpaMH/IBL.
Penienmne:
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AC=40 = AH=HC=20
BD=30 = BH=HD~15

AB=V20’+|51 =25

HE=-;-BC=|;5

g
®l&
"
g
)
g

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

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIUMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Hemouera.

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clid PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJIeTBOPUTEIbHO'" CTAaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJible Teja

IIpakTnueckoe 3ansitue Ne 50-51

«PenreHue 3a1a4 Ha BHIYHCJIEHUE 00beMOB U HOBerHOCTeﬁ MHOTOIrPpaHHUKOB»

He.]'lb paﬁoTbI: Hay‘{I/ITBCH pemaTrs 3aaa4u Ha BbIYHUCIICHUC 00BEMOB U HOBerHOCTCﬁ
MHOT'OIr'paHHUKOB.

IIpakTnuyeckas padora popmupyer:
[IP610. ymeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHUKA, KYO,

napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,
ceueHuss (GUIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasca cdepbl, LUUINHApa, KOHyca, IUIOMaIb
MOBEPXHOCTU MUPAMUJIBL, IPU3MBI, KOHYCa, IMJIMHAPA, IUIOMaab cPepbl, 00beM Kyda, IpsIMOYTOJIbLHOTO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
U NTOBEPXHOCTHU BPAILEHUs, UX CEYEHHS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE DACIO3HABaTh IPAaBHJIbHBIC
MHOTOTpaHHUKU;

[1P612. ymeHMe BBIUMCIATH T€OMETPUYECKHE BEIMUYMHBI (AJMHA, YTOJI, IUIOMIA[b, O00bEM, IUIOIAIb
MOBEPXHOCTH ), UCIIOJIb3Ys N3YUEHHbIE OPMYJIIBI U METOIBI;
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[IP614. ymenue BwIOMpaTh NOAXOMAIIMNA W3YYCHHBIM METOJA JUIsl PEIICHHS 3a7add, pacrlo3HaBaTh
MaTeMaTHueckue (akThl M MaTEeMaTHUYECKHUE MOJENIM B TPUPOAHBIX W OOLIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py14. ymenue cBOOOAHO OMNEPUPOBATH MOHATUAMHU: TOYKA, MpPsIMast, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUI YroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IEPECEKaoIUecs, apajlleIbHbIe U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYIAPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXIY MpPSIMBIMU, YTOJ MEXKAy MPAMOM U INIOCKOCTBIO, YIOJ MEXIy IUIOCKOCTSAMH; YMEHHE
UCIOJIb30BaTh IPU PEILICHUH 33a/1a4 U3ydeHHbIe (AaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATb
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOTOTpaHHHKA, PAaBUIbHBI MHOTOIpAaHHHK, MPU3Ma, MUpaMuia, GUrypa u MOBEPXHOCTb BPAILCHHS,
WIMHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUSHHSI KOHYCA U LIWIMHPA, TapajUIeIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE I1apa, INIOCKOCTb, Kacaromasics ceppl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300paxaTh MHOTOIPAaHHUKH, (PUTYpbl U OBEPXHOCTHU BPALLCHUS, UX CEUCHUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSATh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPE/IEICHUS U3ydaeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
IIPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBaTH MJIM ONPOBEPrarh MX; YMEHHE IPOBOJIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM TPH3HAKAM, BBIMOIHATE HEOOXOAWMBIC JOMOJHUTEIHHBIE
[IOCTPOEHHUS;

[1Pyl15. ymeHune cBOOOJHO ONEpUPOBATh MOHATUAMU: IJIOLAAb PUTYpPbI, 00bEM (UIYpbI, BEIMYMHA YTJIa,
paccTosiHue OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKAY NMPSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSIMH,
wiomaab cpepsl, IUIOMAJAL MOBEPXHOCTH NIHMpaMHJIbl, MPU3MbI, KOHyca, IMJIMHApa, 0o0BbeM KyoOa,
IIPSIMOYTOJIBHOTO NapalieNIeNuIeaa, MUpaMUIbl, IPU3Mbl, IWIKHAPA, KOHyca, [1apa; yMEHUE HaXOAWUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX GUTYP;

[TPy16. ymeHnue cBOOOHO ONEpUPOBATH NOHATUSAMMU: JIBUKEHUE, MTapajuIeIbHbIN epeHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE NOA00Ms, MOAOOHBIE (UTYpHI; yYMEHHE
pacrno3HaBaTh paBHbIE U MM0J00HBIE PUTYpBI, B TOM YHCJIE B IPUPOJAE, UCKYCCTBE, apXUTEKType; YMEHUE
HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS, HAXOIUTh TE€OMETPUYECKHE BEIWYMHBI (JJIMHA, YTOJl,
iouaab, 00beM) MpH PELICHUH 33]1a4 U3 IPYTUX yYEOHBIX MPEAMETOB U U3 pealbHON KU3HHU;

[1Py18. ymeHue MoaenupoBaTh pealibHble CUTYallMd Ha SI3bIKE MATEMAaTHUKH; COCTaBISATh BbIpaXKEHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 3a/a4yd, HUCCIIENOBAaTh IOCTPOCHHBIE MOJEIHU C
UCTOJb30BAaHUEM  amnmapara anreOpbl, HWHTEPIPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIN € MIOMOILBIO T€OMETPUYECKUX IMOHATUN U BEJINYMH, PELIaTh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; pelmarbk NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHYECKOTO aHaln3a, B TOM 4YHCIIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOT0o XapakTepa;

[1Py19. ymeHue BbIOMpaTh MOAXOIALIMN METOJ M pelIeHus 3aJayd; MOHMMAaHHE 3HAuYMMOCTU
MaTEeMaTHK{ B W3YYEHHHM MPHUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHME MPUBOAMTH IPUMEPBl MAaTEMaTUYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM
OK 02 Hcnomb3oBaTh COBpPEMEHHBIE CPEACTBA IOMCKA, aHAIM3a W HHTEPIpeTanud HHOOPMALUH U

I/IH(bOpMaI_[I/IOHHLIC TCXHOJIOTHMH JJIA BBIIIOJHCHUSA 3aJa4 HpO(l)eCCHOHaJIBHOI;'I ACATCIBHOCTHU

OK 06 IIposBasTh IpaaaHCKO-MATPUOTHUECKYIO MMO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAMIMOHHBIX OOIIEUEIOBEUYECKUX IICHHOCTEH, B TOM YHCIE C YYETOM TapMOHHU3ALUHU
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HbIX OTHOIICHUW, MPUMEHATh CTaHAApPThl AHTHUKOPPYMIIMOHHOIO
MOBEJICHUS

OK 07 CopelicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpelbl, peCcypcocOepeKeHnI0, MPUMEHSATh 3HAHHUS 00
W3MEHEHMH KJIMMaTra, MPUHLOUIB OEpeXIMBOrO IMPOU3BOACTBA, A(PPEKTUBHO JEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcmons3oBaTh CpeAcTBa (PU3MUECKOW KYyJIbTYPBHI Ui COXPAHEHUS U YKPEIJICHHS 3I0POBbS B
npouecce MpodeccHoHaNbHON JEesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIMMOro YpoBHS (pu3MUecKon
[IO/IFOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpodecCHOHANBHOM AOKYMEHTAlMe Ha TOCYyJapCTBEHHOM M WHOCTPaHHOM
SI3BIKAX.

IIK 1.5 OOGecnieunBaTh KOHTPOJb, YU4€T U PErylupoBaHue OecriepeO0ilHONW MOCTaBKH AIEKTPUUYECKOM
SHEPruM NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3ALIUH.

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHLIC 3a/laHus, CIIPABOYHBIC MaTCpUaJibl, KOHCIICKTBI J'IeKI.IPIfI.

3aganme:

1. Onpenenure Bux u HaWgute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxozaduiei yepes pedbpo A1/l u cepenuny pedpa BB, ecnu nnuna pebpa kyba paBHa § cM.

2. Ompenenute BuA W Haiiaure mnepumerp cedenus kyba ABCJIA;B;Ci/l; mmockocTsio,
npoxoaduiei yepes  Touku A, /] u cepeauny pedpa CCy, ecnu anuHa pedpa Kyda paBHa 4 cM.

3. HaiimuTe rutomazs MoBEepXHOCTH paboueit netainu, n300pakeHHON Ha pUCYHKE (BCe IBYTrpaHHBIC
YTJIBI IPSIMBIE).

Fad

[ ]
-

5. Tpebyercst ycTaHOBUTH pe3epByap AJs BOAbI eMKOCThIO 15 M3 Ha miomanke pasmepom 4,5 M X
3,75 M, ciryskarmiei Juis Hero qHoM. Haliaure BBICOTY pe3epByapa.
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ITopsinok BbINMOJIHEHHSI PadOTHI:
1) BbINOJIHHUTE YEPTEK
2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmurs pereHue 3a1aun
Xox padoThI:
3agaua 1: [lan xky0 ABC/{A1B1Cy/[1. Jokaxure, 9T0 ceueHue Kyda miockocteio 41C1K, rae Touka
K - cepeauna /[C - Tpaneuus.
B — C,

A D
Pemenune:MK||A1C1, notomy uto (A1/1C1) mapamiensha (A4C), a MK u A1Cy - nuHuH
nepecedeHus TUX riockocred. MK||A41Cy, AMX CiK, MK#A1C1, 3naunt MA;C1K - Tpaneuus.
3anaua 2:

Han xky6 ABC/[A1B1C1/{1. Jokaxkute, 9T0 ceueHune Kyoa miockocThio A181K - mapainenorpamm.

A, B,

D C

Pemenue: (AA1B1)||(111C), t0 A1B1||/IC n A1B1=/]C. (AA:/11)||(BB1C1), 10 A1/]||B1C, 3Hauut
A1B1C/] - mapamienorpamm.

3anava 3:

Haiinure momaas moBepXHOCTH pabodei neTanu, n300pakeHHON Ha PUCYHKE (BCE IBYTrpaHHBIC
YTJIBI IPSIMBIE).

Pemenue: [1momans moBepXxHOCTH 3aJaHHON JETAH -3TO TUIONIAAh MHOTOTPAaHHWKA, paBHA
Pa3HOCTH ILJIOUIAIN TOBEPXHOCTH MPSIMOYTOJILHOTO Mapaienenumnena ¢ peopamu 2, 4, 5 u AByX
IJIoNaZed KBaapaToB CO CTOPOHOM 1:

2x4x54+2%2x54+2x2x4—-2%x1%x1="74
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OTrBeT: 74.

3agaua 4:

Haiinure 06bem paboueii netanm, n3o0pakeHHOW Ha pUCYHKE (BCE ABYTPAHHBIC YTJIbl IPSMBIE).

v, ]

i

1

=)

NN
4

A

]

4

Pemenne: O0beM qaHHOM JeTalu paBeH 00beMy MHOTOIPaHHUKA U PaBeH Pa3HOCTH 00bEMOB

napajuienenumneson ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3%4x4—-1x1x1=47
Orser: 47
3agava S:

Tpebyercst ycTaHOBUTH pe3epByap Uil BoJbl eMKocTh0 10 M3 Ha mutomazake pasmepom 2,5 m x 1,75

M, cIysKamieu st Hero qHoM. Haiiaure BeIcOTy pesepByapa.

Pemenne: ITnomans quaS = 2,5 * 1,75 = 4,375kB. M. Tak kak V = S * h, TO

V_ 10
h =—-—=—==229 m.
S 4,375

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kputepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE

3allMCHU 1 BBIYMCJIICHUA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIIEHBI

2-3 Henmoyera.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MOJNYYWUTh NpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE

MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEIBHO" CTAaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM

BBIIIOJIHEHHOM YacTH pa60TI)I HC MMO3BOJIACT CACIATh NPAaBUJIBHBIX BHIBOJOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja

IIpakTnyeckoe 3ansaTue Ne 52

«PemieHue 3a1a4 HA UMJIMHAP, KOHYC Wap u chepy»
eanb padoTsi: HayunThes pemars 3a1a4u ¢ HHJIHHAPOM

IIpakTuyeckasi padora popmMupyer:
[IP610. ymeHue omepupoBaTh NOHATHSMU: MHOTOTPAHHUK, CEUEHHWE MHOTOTpaHHUKA,

Kyo,

napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, LIUIUHAP, KOHYC, map, cdepa,
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ceueHMs: (QUIypbl BpalLEHMsA, IJIOCKOCTh, Kacarolascs cQepbl, LHUIMHIPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napaiesienune1a, MMpaMuIbl, TPU3MBI, IIMIHHIPA, KOHYCA, Iapa; YMEHHE U300pakaTh MHOTOTPaHHUKU
U [IOBEPXHOCTHU BpAILEHUs, UX CEYEHUS OT PYKH, C IOMOLIbIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIIO3HABATh IPaBUJIbHbBIE
MHOT'OTPaHHUKU;

I1P612. ymeHMe BBIYHCIATH F€OMETPUYECKHE BEIMYMHBI (IJIMHA, YroJj, IUIolaab, o0beM, IJIOLIA]b
IIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIBI U METOBI;

[IP614. ymenue BbIOMpaTh NOAXOAAIIMNA W3YYCHHBIM METOJA JUIsl PEIICHHS 3a7a4d, pPacrlo3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLICCTBEHHBIX SIBJICHHUSX, B
HUCKYCCTBE;, yMEHHUE IPUBOAUTH IIPUMEPBl MATEMaTUYECKUX OTKPBITUA POCCUHCKOW M MHUPOBOHU
MaTeMaTHYECKOU HAYKH;

[1Pyl4. ymeHue cBOOOAHO ONEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IIJIOCKUI YroJl, ABYIPaHHBIM YIroi, TPEXTPAaHHbBIN YroJl, IEPECEKaOINECs, apajljIelIbHbIE U
CKPEILMBAIOIINECS TPSMBIEC, MApAJLIEIbHOCTh M IEPHEHIUKYIAPHOCTh MNPSAMBIX M IUIOCKOCTEH, Yroj
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOHM UM IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMM; YMEHHE
MCIOJb30BaTh MPU PEILICHUH 3a/1a4 U3y4YeHHbIe (aKThl U TEOPEMBbl IUIAHUMETPUM; YMEHHUE OLICHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSIMHU: MHOTOIPAHHUK, CEUCHHE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa u MOBEPXHOCTh BpAIICHUS,
LWIMHJP, KOHYC, Iap, cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHHS KOHYCa M WJIMH/PA, apaJuIeJIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE I1apa, IIOCKOCTb, Kacaromascs ceppl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeyeHHe MHOTOIPaHHUKA, U300paXkaTh MHOTOIPAaHHUKH, (PUTYphI M TOBEPXHOCTH BpAILEHUS, UX CEUEHMUS,
B TOM 4YHCJI€ C OMOILBIO 3JEKTPOHHBIX CPEJICTB; YMEHUE NMPUMEHATh CBOMCTBA reOMETPUUECKUX (Uryp,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENIEICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHHE MPOBOIUTH
KiIaccuukanuioo (Uryp Mo pa3IuyHbIM IPHU3HAKaM, BBINOJIHATH HEOOXOAMMBIE JOIMOJHUTEIbHBIE
MIOCTPOEHUS;

[1Pyl15. ymeHune cBOOOIHO ONEpUpPOBATh MOHATUSAMU: IJIOAAb PUTYpPbI, 00bEM (UTYpbI, BEIUYMHA YTIIa,
paccTosiHue OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKY HPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTIIMH,
wiomanp cdepsl, IUIOMAAb MOBEPXHOCTHM NHpPaMUAbI, NPU3MBbI, KOHyca, LWIMHApA, 00beM Kyoa,
IPSIMOYTOJIBHOTO NapalleNIeNuIeaa, MUpaMuIbl, IPU3Mbl, WIKHAPA, KOHyca, 1apa; YMEHUE HaXOAWUTh
OTHOIIEHHE 00BEMOB MO00HBIX QUTYP;

[TPy16. ymeHnue cBOOOHO ONEpUPOBATH MOHATUAMHU: IBUKEHUE, TapaJlIeIbHbIN IEPEeHOC, CAMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE NOA00Ms, MOAOOHBIE (UTYpHI; yMEHHE
pacrno3HaBaTh paBHbIE U MOJ00HBIE (PUTYPBI, B TOM YHCJIE B IPUPOJIE, HCKYCCTBE, APXUTEKTYPE; YMEHHE
UCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHHS, HAXOAWTh TE€OMETPHUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
iouaab, 00beM) MpH PEHICHUH 33]1a4 U3 IPYrUX y4EOHBIX MPEAMETOB U U3 pealbHON KU3HU;

[1Py18. ymeHue MoAenupoBaTh pealibHble CUTYallMd Ha S3bIKE MAaTEMAaTUKU; COCTABIJIATH BBIPAKECHUS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHUIO 33Jaud, MCCIEN0BaTh IOCTPOEHHBIE MOJEIHN C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPNPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU € MIOMOIIBIO T€OMETPUYECKUX MOHATUI U BEJUYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSTHOCTHYIO MOJENb M HWHTEPIPETUPOBATh IOJYYEHHBIN
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pe3ynbTaT; pemiarh MNPUKIAIHBIE 3aJaud CpPeICTBAMH MaTeMaTHYeCKOro aHalii3a, B TOM YHUCIE
COIIMANIEHO-9KOHOMHYECKOTO U (PM3MUECKOTO XapaKTepa;

[IPy19. ymenue BbIOMpATh MNOIXOMAIIMNA METOJ [UIsl PEUICHUS 3a/Jadud; MOHMMAaHUE 3HAYUMOCTH
MaTEMATHKU B M3YYCHHUH MPHPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB W SIBICHUI; YMCHHE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITUI POCCUHUCKON U MUPOBOM MAaTeMaTUUYECKON HAYKU;

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOMCKA, aHAJIM3a W HMHTEPIPETAIMd HHPOPMALUHA H

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJIHCHUA 3a4a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIbHOCTH

OK 06 IIposBisSTh IpaAaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAHMIMOHHBIX OOIIEUENIOBEUYECKUX IICHHOCTEH, B TOM YHCJIE€ C y4YETOM TapMOHHU3AIUH
MEXHAIIMOHANBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH, MPUMEHATh CTaHAAPThl AHTHUKOPPYMNIIHOHHOTO
MIOBE/ICHUS

OK 07 CopneiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeHI0, TPUMEHITh 3HaHUs 00
W3MEHCHWH KJIMMara, MPHHOUIB OEpeXIMBOrO TMPOMU3BOACTBA, J(PPEKTHBHO JEHCTBOBAaTH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Ucnonb3oBarh cpeactBa (pU3MUECKON KyJIbTYpbl Ul COXPAHEHUS M YKPEIUICHUS 370pPOBbsI B
npouecce MpodeccnoHalbHON JeATeNbHOCTH M TMOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3ndecKon
[IOITOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHONW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPAaHHOM
A3bIKaX.

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

3ananne:
1.06vem nununapa 120 CMZ, ero BeIcoTa 3,6 CM.
Haiitn paguyc nunmsapa.
2. Bricota konyca 12cm, paguyc ocHoBaHus 10cM. KoHyc mepecedeH MIIOCKOCTBIO Tak, 4TO B
CEUEHUH NOy4YuiIcs TpeyroiabHuK. Haliaure pacctosiHue OT 3TOT0 CEeYeHUs /10 OCH.
3.PaccTosiHie OT LieHTpa m1apa 10 CeKyllei MIOCKOCTH paBHO 8 M, a paJuyc CeU4eHMs IIOCKOCTBHIO
paBen 6 m. Haiigure paguyc mapa.

Huauaap — Teno, MOJyYeHHOE MPHU BPAIICHUH MPSIMOYTOJbHUKA BOKPYT OCH, COJEpIKalleil ero
CTOPOHY.

Kpyru Ha3bIBarOTCS OCHOBAHWSIMM IWJIHMHIPA, a OTPE3KH, COCTUHSIOIINE COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOPa3sylIIUMHM UWJIHHAPA. Y [WIMHAPA OCHOBAaHUS pPAaBHBI U
napajuieNIbHbl U 00pa3yIoIINUe TAK)KE PaBHBI U TApaJICITbHBI MEKIY COOOH.

Ockl0 HUWJIMHAPA HaA3bIBACTCA IIpsAMas, Npoxoadmas 4€pe3 HCHTPBI OCHOBaHHfI, napajjiCjbHas
00pa3yIoIIUM.

BoxoBan MOBECPXHOCTh HUWJIMHAPA — 3TO IHOBEPXHOCTH, ITOJYUCHHAsA OT BpPAIICHHA CTOPOHLBI
NPSIMOYTOJIBHUKA, TTAPAJIICIILHON OCH IIMJIHHIPA.

BricoToii HUJIMHAPAa HAa3bIBACTCA PACCTOAHUEC MECKAY OCHOBAHHMAMHU LHIWHApPA. Pa[[l/lyCOM
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I_[I/IJII/IHI[pa HAa3bIBACTCiA pamzlyc €0 OCHOBAHMUSI.
HunuHap Ha3bBaeTCs MNPSAMBIM, €Clid ero oOpasyromue TepHeHANKYISPHBI TUIOCKOCTSM
OCHOBaHU.

. . S5, = 27RN;
[Tnomans 60KOBOI MOBEPXHOCTH: ~ 00k

[Inomaaes mMoaIHOM MOBEPXHOCTH:
S, =S5, +2S,, =2R+27R,

NoJH

S =2R(h+R)

NnoJH

O0beM UIHHpA: V =7R*h,

Ceuenue yurunopa — purypa noiaydeHHas B IEPECEUCHNUH IIHITMH/IPA IIOCKOCTHIO.

Ceuenue, Mpoxoadlilee Yepe3 OCh IINHIPA, HA3bIBACTCS 0Ce8blM ceyeHueM U MPENCTaBIsieT co00i
IPSIMOYTOJIbHUK.

Ecnu cexymas miockocTs NepreHUKYIsIpHa K OCH IIIIMHIPA, TO CEYCHUE SBIISETCS KPYTOM.

Konyc

Paccmotpum okpykHOCTH ¢ HIeHTpoM B Touke O u npsmyro OP, neprneHaukynsapHyo K II0CKOCTH
3TOM OKpPYXKHOCTU. Kaxayro TOYKY OKpPYXKHOCTH COE€IMHUM C TO4ykoi P orpeskom. IloBepxHOCTB,
o0Opa3oBaHHAasi TUMHU OTPE3KaMU, Ha3bIBACTCS KOHUYECKOM, a CaMi OTPE3KU — 00Pa3yoIUMHU KOHYCA.

Teno, orpaHMYeHHOE KOHUYECKOM MMOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCS KOHYCOM (puc. 2.2).

Konunyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHUE KOHYyca, Touka P —
BepPIIMHA KOHYyCa, 00pa3yroliiue KOHUICCKOW TTOBEPXHOCTH — o0pa3ylomue KoHyca. Bee obpasyromue
KOHyca paBHbI 1apyr Apyry. Ilpsmas OP, mpoxopsinas udepe3 LIEHTp OCHOBaHHS M BEPIIMHY KOHYcCa,
Ha3bIBaeTCsl OChI0 KoHyca. OCh KOHyca MEpPIEeHIUKYISIpHA K IUIOCKOCTH ocHoBanus. Otpe3ok OP
HA3bIBAETCS BBICOTOM KOHYCA.

Ecnu cekymasi miaockocTh MPOXOJIUT 4YEpe3 OCh KOHYyCa, TO MOJYYEHHOE CEUYEHHE Ha3bIBAETCS
0CEBbIM CeYEeHHEM.

[IpoBeném cexylyro MiI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYyca. JTa IIOCKOCTh MEPECEKaeTcs ¢
KOHYCOM II0 Kpyry M pa30uBaeT KOHyC Ha JBe yacTh. OJHa U3 yacTel NpejcTaBiseT coboil KoHycC, a
Jpyras Ha3blBaeTcsl ycedéHHbIM KOHYcoM. (M300pa3ute yceu€HHbIM KOHYC camocTosiTenbHo. [locTpoiiTe
00pa3ymoIyto, BBICOTY.)

Cdepoii Ha3bIBaeTCS MOBEPXHOCTh, COCTOAIIAS M3 BCEX TOUYEK IMPOCTPAHCTBA, PACHOJIOKEHHBIX Ha
JAHHOM pAacCTOSHUM OT JaHHOW Toukd. JlaHHas ToYka Ha3bIBaeTCs HEHTPOM c¢epbl, a JaHHOE
pacctosiHue — paaumycoMm cgepbl. OTpe30K, COSTUHSAIONINK 1Be TOUKH chepbl U MPOXOIAIIUN udepes3
LIEHTp, Ha3bIBaeTCs AMaMeTpoM. Teno, orpaHudYeHHOe CPepoii, Ha3bIBACTCS MIAPOM.

[lap MOXXHO NOJYYUTh MpPH BpalllEHUU IOJYKpyra BOKpPYr Auamerpa. ['paHuneil mapa ciayxuT
chepa.

[Tnockocth, uMermas co chepoil TOJBKO OJHY OOILIYyI0 TOYKY, HAa3bIBAaeTCs KacaTelbHOM
IJIOCKOCTBI0 K cdepe. Paauyc cdeppl, NmpoBeA€HHBIH B TOUKY KacaHMs cdepbl U IUIOCKOCTH,
MEPIEeHIUKYIISIPEH K KacaTelIbHON TIOCKOCTH.

Ceuenne mapa, MpoxXoJsllee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE NPOXOASAIIEE —
MaJbIM KpyroMm LleHTp GosblIoro Kpyra COBMagaeT ¢ LEHTPOM Ilapa, a IEHTP MaJIOro Kpyra siBisieTcs
OCHOBaHUEM MEPIEHANKYJIIAPA, OMYIIEHHOIO U3 LIEHTPa 1Iapa Ha INIOCKOCTh ATOTO Kpyra.

Ceuenusi, paBHOOTCTOSIIUE OT [IEHTPA, PABHBI.

Pajtiyc OKpyKHOCTH, TIOydeHHOH TIpH nepeceueHny cdepsl paguyca R mimockocThro, ynaneHHO#H

D2 2
OT IIeHTpa cepbl Ha d , paBeH R —d"

Ilopsinok BbINOJIHEHHs PadOThI:
1)BbINONHUTE YepTex
2)3amnucarh KpaTKo YCIOBHE 3aa4H
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Xox padoThI:

3amaua 1.0ceBoe cedyeHue WIMHApPAa — KBajpar, miomaabs koroporo Q. Haitaure miomanb
OCHOBAHUS IIMJIMHIPA.

Pemenue:

Cropona kBagpata paBHa,/Q. OHa paBHa Juamerpy OocHOBaHHs. 1109TOMy IUIOMmIA[h OCHOBAHHMS

2 4
paBHa

=m0

OTBeT: Soch.wn.

3amaua 2. Beicota mmimHzapa 6cMm, paaumyc ocHoBaHus ScMm. Halinurte miomans ceudeHus,
MPOBEICHHOTO NMApaJLISIbHO OCH IMIIMH/IPA Ha PAcCTOSHUH 4CM OT Hee.

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoOGeapennslit (OK =OM =R =5 cm),
tpeyroiabHuKk OEK — mpsiMoyrosibHbI.

N3 tpeyronsauka OEK, no reopeme [ugaropa:

K= VOK® —OE* =\/25-16 =/9 =3

KM =2EK =2x3 =6,

Sces = 6%6 = 36 cM”,

OtBeT: S¢ey = 36 cM>,

3agaua 4: [Tnomane 60KOBOI MOBEPXHOCTH KOHYca paBHa 60 e, a paanyc OCHOBaHUS PaBEH 6 M.
Haiinure paccrosiHure OT 11eHTpa OCHOBaHHMSI 10 00pa3yroliei KoHyca.

Pemenue:

Se.x =0rf =60n = yl =60

r=6=>£=£q=10.
-

SO =VAS — A0 =10° -6 =8

1 I
Sppo == A0 -OS =—.6-8=24



SM,Or:%oH-AS=SOH---‘24$OH:ES1

C nipyroii CTOpoHBI,

3agaua 5: [lnomanu cedyeHus mapa miaockocTeiopaBHa 1611 M° , a IUIOLA/b napajieIbHOTO eMy
2 .
CEUCHMSI, MPOXOAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M” . Hailtu paccrosinue Mexay IJIOCKOCTSIMU

CEUECHUN.

wl =16n=>r" =16, r=4u,
W =25t R =25, R=5m.

h=VR = =J25-16 =3 ()

OtBer: 3 M
dopma npeacTaBiaeHust pe3yJabTaTa: BHITIOJHECHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJHEHA B TOJTHOM O0BEME C COOJIIOIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja

IIpakTuyeckoe 3ansitue Ne 53-54
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«Pemenune 3a1a4 Ha BbIYHC/IeHHE 00bEMOB M OBEPXHOCTEH KPYIJIBIX TeJ»

Heanb padotbl: HayuuThcs pemars 3a1a4 BEIYUCICHHE 00BEMOB U TOBEPXHOCTEN KPYIIIBIX TE
IIpakTuyeckasi padora ¢popmupyer:

I1P610. ymenuwe omepupoBaTh TOHATHSAMH: MHOTOIPAaHHHMK, CEUEHHE MHOTOrpaHHHMKa, KYO,
napajiesienune1, npusMa, nupaMuia, Gurypa u noBepXHOCTh BpaLIeHUs, LWIMHAP, KOHYC, map, chepa,
ceuyeHUs: (GUIypbl BpalLEHMs, IJIOCKOCTh, Kacarolascs cQepbl, LMIMHIPA, KOHYcCa, IUIOIAAb
MOBEPXHOCTU MHUPaMM/JIbl, IPU3MBbI, KOHYCA, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napajiesienunea, MMpaMusl, IPU3Mbl, IIUINHIPA, KOHYCA, 1apa; yMEHHe U300paXkaTb MHOTOTPAHHUKHU
U [IOBEPXHOCTHU BpAILEHUs, UX CEYEHUS OT PYKH, C IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PpACIIO3HABATh IPaBUJIbHbIE
MHOT'OTpPaHHUKU;
[TPG12. ymMeHHE BBIUUCIATH TC€OMETPHUYSCKHE BEIWYUHBI (JUTHMHA, YTOJ, IUIOIIA[h, OOBEM, ILIOMIAIb
MIOBEPXHOCTH), UCIOJIb3Yys U3yUEHHbIE (POPMYJIIBI U METO/BI;
I1P614. ymenue BbIOMpaTh NOAXOIAIIMN H3YYEHHBIH METOJ Ui pELIeHMs 33aJadyM, paclo3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHE MOJENIU B NPUPOAHBIX M OOLIECTBEHHBIX SBJICHUAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTb IPUMEPHl MAaTEMaTHYECKUX OTKPBITUM PpPOCCUMCKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;
[1Pyl4. ymeHue cBOOOAHO ONEPUPOBATH MOHATHSIMM: TOYKA, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, JIOCKHI YroJ, ABYIpaHHBIM Yroi, TpeXrpaHHbIN yroJl, NepeceKarolmecs, napaielbHble U
CKPEILMBAIOIIMECS TPsAMBIE, MapajlIeIbHOCTh U MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOHM UM IIOCKOCTBIO, YIOJI MEXIYy IUIOCKOCTSIMM; YMEHHE
UCMOJb30BaTh MPU PELICHUHU 33734 U3y4YeHHbIe (DAaKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHUE OIICHMBATh
pa3Mepbl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOT'OI'paHHMKA, MPAaBUIbHBII MHOIOIpaHHMK, PU3Ma, MUpaMuaa, Gurypa U MOBEPXHOCTh BpaIlECHU,
LWINHAP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IIMIIMHJIPA, apalljielbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, IIOCKOCTb, Kacaromasics ceppl, HIUIUHAPA, KOHYCa; YMEHHE CTPOUTH
CeueHHEe MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKHU, (PUTYPBI U TOBEPXHOCTH BPAIECHUSI, UX CEUEHUS,
B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPECTB; YMEHHE NIPUMEHSATh CBOWCTBAa T€OMETPUUECKUX PUTYD,
CaMOCTOSITENIbHO (POPMYJIUPOBATh ONPEAEICHUS N3y4aeMbIX (UTYp, BBIBUTATh TUIIOTE3bl O CBOWCTBAX U
NPU3HAKAX TeOMETpUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHHE MPOBOIUTH
KiIaccuukanuoo (Uryp MO pPa3IMYHbIM TNPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OMOJIHUTEIbHbIC
IIOCTPOEHHS;
[TPy15. ymeHnue cBOOOJHO OMEPUPOBATh MOHATUAMU: ITUIOIIAAb (PUTYpBI, 00beM (UTYpBI, BETMYMHA YIia,
paccTosiHue OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBbIMHU, PACCTOSTHUE MEXY IUIOCKOCTIMH,
wiom@anb cdepsl, IUIOMIAAL MOBEPXHOCTH NHpPaMUAbI, TNPU3MBI, KOHyca, LWIMHApa, 00beM Kyoda,
MPSIMOYTOJIBHOTO MapauieNienunesaa, NupaMuabl, Ipu3Mbl, IIIMHAPA, KOHYca, [1apa; yMEHHEe HaXOAUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;
[TPy16. ymenue cBOOOHO ONEpUPOBATH MOHATUSAMHU: JIBUKEHHE, TAapaJJIeJIbHBINA EPeHOC, CAMMETPHUS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE NOA00Ms, MOAOOHBIE (UTYpHI; yMEHHE
pacrio3HaBaTh paBHbIE U M10JI00OHBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCMOJIb30BAaTh TEOMETPUYECKHE OTHOILEHHS, HAXOAWTh TE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTod,
iouaab, 00beM) MpH PEHICHUH 33]1a4 U3 IPYrUX y4EOHBIX MPEAMETOB U U3 pealbHON KU3HU;
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[TPy18. yMeHue MoIenupoBaTh peajibHbIC CUTyalldd Ha S3bIKE MAaT€MaTHUKHU; COCTABISATH BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA M HUX CHUCTEMbI IO YCJIOBHIO 3aJlayH, HUCCIEAOBATh MOCTPOCHHBIE MOJIETHU C
UCIOJIb30BAHMEM  ammapara anreOpbl, HMHTEPIPETUPOBATH MOJYYEHHBIM  pe3yabTaT; CTPOUTH
MaTeMaTUYeCKUEe MOJICNIA C TOMOIIBIO TEOMETPUUYECKUX MOHATUN M BETUYHH, PEIIaTh CBA3aHHbIE C HUMHU
MPaKTUYECKUE 3a/1aud; COCTABJISITH BEPOSITHOCTHYIO MOJEIb W HMHTEPHPETUPOBATH MOJYUYCHHBIN
pe3yibTaT; pelaTh NPUKIAAHbIE 3aladyd CPEICTBAMM MAaTeMaTHYECKOrO aHajlu3a, B TOM YHCIIE
COLIMAJIbHO-9KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;

[IPy19. ymenuwe BbIOMpATh NOIXOAAIIMNA METOJ I PEIICHUS 3a/Jaud; TOHMMAaHHE 3HAYUMOCTH
MaTEMaTHKU B W3YYEHHM MPUPOJIHBIX M OOILIECTBEHHBIX IMPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITHUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

Brinosinenue padoTsl cnnocod6cTBYeT GOPMUPOBAHMIO:

OK 01 BeiOupars crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAul HH()OpMAIUH |

PIH(bOpMaI_II/IOHHLIC TCXHOJOI'NU JJIA BBIIIOJTHCHUSA 3a1a4 HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIbHOCTH

OK 06 TlposiBnaTh Tpa)aaHCKO-TATPUOTUUYECKYIO TO3UIIMIO, JEMOHCTPUPOBATh OCO3HAHHOE IOBEJICHUE
Ha OCHOBE TPAJAMLMOHHBIX OOIIEUEIOBEUYECKUX IIEHHOCTEH, B TOM YHCJIE C Y4YETOM TapMOHHU3ALUU
MEXHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIICHUH, MPUMEHSATh CTAaHAAPTHl AHTUKOPPYIIIMOHHOTO
MIOBEJICHUS
OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIECH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSATh 3HAHUS 00
M3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO IMPOU3BOACTBA, 3(PPEKTHUBHO JIEHCTBOBAaTH B
YpEe3BBIYANHBIX CUTYAIHSIX
OK 08 Hcmonp3oBaTh CpeicTBa (PU3UUECKOM KyJIbTYPbHI U COXPAHEHUS M YKPEIJICHHs 370pOBbs B
npouecce MpodeccnoHabHON JEesATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pU3MUEeCKOU
MOJITOTOBJICHHOCTH
OK 09 Ilonb3oBarbcsi npo(hecCHOHATBHOW JOKyMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.
I[IK 1.5 OOGecrieunBath KOHTPOJIb, YU4E€T W PEryJUpOBaHUE OecrepeOOilHON MOCTAaBKU SJIEKTPUUYECKON
SHEPIUU NOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH.

MarepuanbHoe o0ecnieyeHue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIUH.

3aganue:

1. Heo0XxoaumMo0 mo 4YepTe:Ky M3roTOBUTH KOHYC. [ pacuera HEOOXOAMMOTO MaTepHaia Ha
W3TOTOBJICHHE HAWIUTE MOJHYI0 IMOBEPXHOCTh KOHYCA, €CIM 00pa3yromas HaKIOHEHa K IUIOCKOCTH
OCHOBAHHMS MO YIJIOM 30%u paBHa 12 cMm. A pannyc OCHOBaHUS § CM.

2. Heo0xoguMo mo 4epTe:ky H3roTOBHTH Iap, o0béM koroporo 12511 M, Jnsa pacyera
Heo0X0IMMOro MaTepHasa Haiere miomaas chepsl.

uauuap

. . Ss, = 27RN;
[Tnomans 60KOBOM MOBEPXHOCTH: ~ 00%

[Imomaae MOIHON MOBEPXHOCTH:
S,om =Ss,.12S,,, =22RN+27R;

NoJIH
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S =2R(h+R)

NOJIH

O06beM uIHHpA: V =7R*h,

Ceuenue yurunopa — purypa Moxy4eHHas B IePeCCUSHUH MITMHAPA TUIOCKOCTHIO.

Ceuenue, MPOXOJAIIESE Yepe3 OCh MIJIMHIPA, HA3bIBACTCS 0CEBbLM ceyeHueM Y PEICTaBIsIeT cO00M
MPSIMOYTOJIbHHK.

Eciu cexyinas miockocTh NEpIEeHINKYIIAPHA K OCH IIWIMHAPA, TO CCUCHUE SBJISCTCS KPYTOM.

Inomans GO0KOBOIi MOBEPXHOCTH KOHYCA PaBHA MPOU3BEICHHUIO MOJIOBUHBI JJTUHBI OKPYXHOCTU
OCHOBAHUS Ha 00Pa3yIoIIYIO.

S,,. =l

IInomane MOJHOH NMOBEPXHOCTH KOHyCa paBHA CyMME IUIOIIAId OOKOBOH IOBEPXHOCTH U
ILIOIIAAX OCHOBAHMSL.

S,,.,=(l+r)

nOJIH

IInomanb G0KOBOIl NMOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA MPOU3BEACHUIO MOJYCYMMbI JUIMH
OCHOBaHHUI Ha 00pa3yIOLIYIO.

O01b€éM KOHYcCa paBEeH OJHOM TPETH MPOU3BEICHUS TIJIOMIAU OCHOBAHMS HA BBICOTY.

V :%SOCH.h:%MZh

y S pops = A7R?
Inomans noBepxHocTH chepbl paBHA YUETBEPEHHOM IIJIOMIAAN OOJBIIOTO Kpyra: — 4 .
4
Vmapa =5 7ZR3
3

O06beM mapa:

ITopsinok BbINOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3ajauu

Xox padoTsI:

3agaua 1: HeoOxonmMo mo 4epTesKy HM3rOTOBUTH KOHYC, IUIONIAJb OOKOBOI INOBEPXHOCTH
KOTOpOro paBHa 60 IM°, a pajyc OCHOBAHHS PaBeH 6 M. JIJIsi M3rOTOBICHHS KOHYCA HEOOXOMMMO HANTH
PACCTOSHUE OT LIEHTPAa OCHOBAHMUSA JI0 00pa3yoliel KoHyca.

Pemenue:
S
Seux = Arf =601 => yl =60
r=6:>£=£g=10.
.

SO =JAS* —A0* = 10" —6* =8

i
1
1
|
|
1
]
'
1
]
'
'
I
+
|

1 I
Syo ==+ A0 -O5 =—.6-8=24

1
) Suo = OH - AS = SOH =24 = OH =22
C npyroii CTOpOHEI, 2 5
3agaya 2: Heo0xoaumMo mo 4epre:Ky HM3rOTOBMTH KOHYC. PaccTosiHMe OT LIEHTpa OCHOBAaHMS
KOHyCa JI0 CEepeIMHBI 00pa3yromie paBHO 4 cM, a yroia HakJIoHa 0Opa3yrolell KOHyca K TUIOCKOCTH

0 o
OCHOBAHUS PaBCH 60", I[J'ISI HU3TOTOBJICHUA KOHYCA HAUAWUTC IJIOIA/lb OCCBOT'O CCUCHUS KOHYCA.
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&4 SB::»dSBA 60“
d‘ISB 130’—2 60"""‘60"

10 ecTB AS.{B pannm:rupmiﬂnﬁ Ty

4

AAHJD'm AASB:::-—-—.._—-::l
5B 45 2

sB- 2Mo-a Ly

L =-;—-AS-AB-sin60°=%-8~8--‘[2i=16‘/3(‘3“’)

Oreer:; 1643 o’

3agaua 3: [nomans chepst paBra 100 M°. Paccrostaue oT meHTpa cdepsl A0 CEKyIieH [IOCKOCTH
paBHO 4 M. Haiinure panuyc ceueHus.

Pemenne:

S =4k =100 = R* =25 R = 5

AD =VBD - AB” = S _§F _3 (s
Orser: 3 u,

®opma npeacrapiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOIIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpoBeACHUS PAaOOTHI OBUIH TOMYIIEHBI OTUOKH.

OueHka ""Hey10BJ1€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISICT CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

IIpakTyeckoe 3ansaTue Ne 55

«Hcnosab30BaHne KOMOMHAIIMA MHOTOTPAHHMKOB M TeJI BPAlleHUs B PAKTHKO-
OPHMEHTHPOBOYHBIX 3aaYaX»

He.]'lb paﬁoTbIZ Hay‘lI/ITBCSI pemaThb 3a/ia4r Ha KOM6I/IHaI_II/IIO FCOMCTPHUICCKUX TCII
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
[IP610. yMeHue omnepupoBaTh TNOHATUAMU: MHOTOTPAaHHHUK, CEUYEHHWE MHOTOIpaHHUKA, KYO,

napajiesienunei, pu3Ma, nupaMuza, Gurypa u moBEepXHOCTh BpaLIeHUs, LWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHss (UTYphl BpAaILEHHsA, IJIOCKOCTh, Kacaromascs cQepbl, LUINHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHPAMHJIBI, IPU3MBI, KOHYCa, IIHJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpsIMOYrOJIbHOTO
napaiesienune1a, MMpaMuIbl, TPU3MBI, IIMIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclO3HaBaTh CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE paCIO3HAaBaTh IIPABHIIBHBIC
MHOTOTPaHHUKU;

I1P612. ymeHHe BBIUUCIATH F€OMETPUYECKHUE BEIMYMHBI (AJIMHA, YroJl, IUIOIIA[b, O0bEM, IUIOIAAb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

[1P614. ymenue BbIOMpaTh MOAXOIAIMIMN W3YYEHHBIH METOJ Uil PEIICHHS 3a/Ja4d, pPacIO3HaBATh
MaTeMaTHyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOMU
MaTEMaTUYECKON HAYKU;

[1Py14. ymenue cBOOOAHO ONEpUPOBaTH MOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUM YTroJl, IBYIPAHHBIA YIOJI, TPEXTPAHHBIN YIroJl, IepEeCeKarouecs, napajulebHble U
CKPEILMBAIOIINECS TPSAMBIEC, MAPAUIEIbHOCT, M IEPHEHIUKYJIAPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXIY HpPSIMBIMHM, YTOJd MEXAY NPsIMOM M IUIOCKOCTBIO, YIrOJ MEXIYy IUIOCKOCTSAMM; YMEHUE
WCTOJIB30BaTh TPU PEHICHWH 33/a4 M3Y4YeHHBIC (DAKTBI U TEOPEMBI TUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATUSIMHU: MHOTOIPAHHUK, CEUCHHE
MHOTOTpaHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MApaMHIa, (GUrypa ¥ MOBEPXHOCTb BPALICHHUS,
LUWIMH]P, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IIWJINHAPA, apaiiedbHble OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromasics chepsl, IUINHIPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOIpaHHUKA, M300paxkaTb MHOTOTPAaHHUKH, (QUTYpBl U IOBEPXHOCTHU BPALIEHUS, UX CEUEHUS,
B TOM YHCJI€ C TOMOIILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENIENICHUS N3y4aeMbIX (UTYp, BBIIBUTaTh TUIOTE3bl O CBOMCTBAX U
MpU3HAKaXx TIeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM OIPOBEPraTb MUX; YMEHHE MPOBOAMUTH
KJacCUpUKaLK0 (GUIyp MO pa3IUYHbIM [pPHU3HAKaM, BBINOJIHATh HEOOXOAUMBIE JIOTIOJHUTEIbHBIE
ITOCTPOEHHS;

[1Pyl15. ymeHune cBOOOIHO ONEpUpOBaTh MOHATUSAMU: IJIOAAb PUTYpPbI, 00bEM (UTYpbI, BEIUYMHA YTIIa,
paccTosiHuE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY IPSIMBIMHU, PACCTOSTHUE MEXNY IUIOCKOCTIMH,
wiomaab chepsl, IUIOMAAL MOBEPXHOCTH NHpPaMHJIbl, MPU3MBI, KOHyca, IMJIMHApa, 0o0BbeM Kyoa,
IIPSIMOYTOJIBHOTO NapajUleNIenuneaa, NUpaMuIbl, IPU3Mbl, [WINHAPA, KOHYyca, [1apa; YMEHUE HAXOAUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX QUTYP;

[1Py16. ymeHue cBOOOIHO OMEepUpPOBATH MOHATUSAMU: ABM)KEHUE, TApaJUIeIbHBIN IEpeHOC, CAMMETPUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MM0A00Ms, MON0OHbIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIE U MOJ00HBIE PUTYpHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYpE; YMEHHE
UCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS, HAXOIUTh TE€OMETPUYECKHE BEIWYHMHBI (JJIMHA, YTrOJl,
IUI0IIab, 00BEM) MPHU PEIIEHUH 3a]1a4 U3 APYrUX YUeOHBIX MPEIMETOB U U3 pealbHON )KU3HU;

[IPy18. ymMeHne MoaenupoBaTh peallbHbIE CUTYallMd Ha A3BIKE MAaTEMAaTHUKH; COCTaBJIATh BBIPAXKECHMS,
YPaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33/Jauyd, HUCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHU C

151



WCTIONIb30BAaHUEM  ammapara aiareOphl, HMHTEPIPETUPOBATh TOJYUYCHHBIH  PE3yNbTaT, CTPOUTH
MaTeMaTUYeCKHe MOJICNI C TOMOIIBIO TEOMETPUUYECKUX MOHATUM U BETUYHUH, PEIlIaTh CBA3aHHbIE C HUMU
MPaKTUYECKUE 3a7aud; COCTABJISTH BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH MOJYUYECHHBIN
pe3yibTaT; pelarh NPUKIAAHBIE 3a/adyd  CPEJICTBAMH MAaTEMaTHYEeCKOTO aHajlin3a, B TOM YHCIIE
COLIMATIbHO-9KOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa,

[IPy19. ymenwe BbIOMpATh NOAXOMAIIMNA METOM I pEIICHUS 3aJaud; NOHMMaHUE 3HAYMMOCTHU
MaTeMaTUKU B M3YYCHHH MPUPOJHBIX U OOIIECTBEHHBIX IMPOIIECCOB M SBJIICHUM, YMEHHE PAcIO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTeMAaTHMKU B MCKYCCTBE, YMEHHE NPUBOAHWTH IPUMEPhl MaTEMAaTHYECKHX
OTKPBITUI POCCUHUCKON U MUPOBOM MAaTeMaTUYECKON HAYKU;

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIM3a M HMHTEPIpETalud HH()OpPMAIUH H

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHMH JJIs BBIIIOJIHCHUSA 3a/Ja4 HpO(i)eCCI/IOHaJII)HOI;'I JACATCIBHOCTH

OK 06 IIposBasTh IpaAaHCKO-MATPUOTHUECKYIO MO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEACHUE
Ha OCHOBE TPAJAMIMOHHBIX OOIIEUENIOBEUYECKUX IICHHOCTEW, B TOM YHCJIE C YYETOM TapMOHH3ALUHU
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUN, MPUMEHATh CTaHAApPThl AHTHUKOPPYMIIMOHHOTO
[IOBE/ICHUS
OK 07 CopneiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeH0, TPUMEHITh 3HaHUsL 00
W3MEHEHHH KJIMMara, MPHHIUNB OEpEeXIMBOIO NPOM3BOJACTBA, A(P(PEKTUBHO ACHUCTBOBATH B
Ype3BBIYAIHBIX CUTYAIHIX
OK 08 Ucnonb3oBarh cpeactBa (pU3MUECKON KyJIbTYphbl AJII COXPAHEHUS M YKPEIUIEHHs 3/10pOBbs B
nporecce MpohecCUOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH
OK 09 TIlonb3oBaThcsi MpoQeccCHOHaNbHON JOKyMEHTAlMed Ha TroCylapCTBEHHOM M HMHOCTPAaHHOM
S3bIKaX.
IIK 1.5 OOGecnieuuBaTh KOHTPOJb, YY€T M pEryaupoBaHHe OecriepeOOHON MOCTaBKU 3JIEKTPUYECKOM
SHEPrUM MOTPEOUTENSIM C IPUMEHEHUEM CPEJICTB aBTOMATU3ALINH.

MarepunanbHoe obecnedeHue:

WnauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIUH.

3aganue:

1. JIns U3roTOBIIEHHUS AETaIH MO YepTexkKy, B KOTOPOM B LWJIMHAP HAKIOHHO BIIMCAaH KBaJpaT Tak,
YTO BCC €TI0 BepIHI/IHBI JIC)KAT Ha OKPY)KHOCTSIX OCHOBAaHMUA HGO6XOI[I/IMO HaﬁTH CTOpOHy KBaI[paTa, €ClIn
BBICOTA IIMJIMHJPA PaBHA 2CM, a PaInyC OCHOBAHHSI paBEH 7CM.

ITopsinok BbINOJHEHHS padOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO YCIOBHE 3aJjauu

Xon paborhr:

3anava. JIyis M3rOTOBJIEHMS JI€TAM IO YEepTEeXY, B KOTOPOM B LMWJIMHAP BIUCaHAa IMpaBUIIbHAS
HIECTUYTOJIbHAS IPU3Ma HE00X0AMMO HAlTH OTHOLIEHUS 00beMa MPU3MBI K 00beMy IIMIIMHpPA.
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Pelnenmne:
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OtBerT: yurL =
dopma npeacraBiaeHusi pe3yJabTaTa: BHITIOJIHECHHOE 3a/IaHHE.

Kpurepuu onenkmn:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOIEHUEM
HEe0OXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MNPaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MOJNYYUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO UM 00bEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Pazgen S Teopust BeposiTHOCTEH U MaTeMATHYeCKAasA CTATUCTHKA

Tema 5.1. DiieMeHTBI KOMOMHATOPUKH

IIpakTHyeckoe 3ansitue Ne 56

«Pemenue KOMﬁI/IHaTOpHBIX 3ajaav. Pa3MeIl.leHI/Iﬂ, COYECTAHUA H NMEPECTAHOBKHU»
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Heas padorsi: HayuuTbcs OTIMYATH COYETAHUS OT Pa3MELICHUH, HMPUMEHSTb (OPMYIBI s
BBIYHMCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.

BoinosineHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[1P68 ymeHue onepupoBaTh MOHATHAMHU: CIyYaHBIH OMBIT U CIydyailHOE COOBITHE, BEPOSITHOCTD
CIly4yailHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTH C HCIOJIb30BAHUEM TIpaUUECKHX METOOB;
IPUMEHATH (POPMYJIBI CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI ¥ (POPMYIIBI MIPH
pelieHUM 3a/a4; OLIEHUBAaTh BEPOSITHOCTU pEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMU
BEIMYMHAMU; YMEHHE NPUBOJIUTH MPHUMEPHl IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B NPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSAX;

[1Py4 ymenue cBOOOJHO ONMEpPUPOBATH MOHATUSAMHU: COYETaHUE, MEPECTAHOBKA, YHCIO COYCTAHUH,
YHCII0 NepecTaHoBOK; OMHOM HbroTOHA; yMEHHME NPUMEHATh KOMOMHATOPHBIE (DAKThl U PACCYXKACHUS AJIs
pelieHus 3a1ay;

[1Py18. yMmeHune MoAenupoBaTh pealibHbIE CUTYallud Ha S3bIKE MATEMAaTUKU; COCTABJIATH BBIPA)KEHUS,

ypaBHCHHS, HEPABCHCTBA U HX CHCTEMBI 0 YCIOBHIO 33J1a4yM, MCCJICIOBATh IMOCTPOCHHBIC MOJCIH C
UCIOJIB30BAHUEM  ammapara aireOpbl, HWHTEPIPETHPOBATH  TOJYYCHHBIH  pe3yJabTaT; CTPOUTH
MaTEeMaTHYECKUE MOJIENIU C TOMOIIBI0 TEOMETPUICCKUX TIOHSATHI M BEJIUYWH, PEIaTh CBSA3aHHBIC C HUMH
NPAaKTUYECKHE 3a/Ia4M;, COCTABISATh BEPOSTHOCTHYIO MOJICIb M HHTEPIPETHPOBATH IOJYyYCHHBIH
pe3yabTaT; peliaTh MPHUKIAAHBIC 33]aud CPEACTBAMU MAaTEeMaTHYeCKOro aHaiu3a, B TOM YHUCIIE
COIMAJIbHO-9KOHOMUYECKOT0 M (PU3UUECKOTO XapaKTepa,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pPaOOTaTh B KOJUICKTUBE U KOMaH/Ie
IIK 1.5 OOGecnieunuBaTh KOHTPOJb, YY€T M pPEryaupoBaHHe OecriepeOOMHON MOCTAaBKU 3JIEKTPUUECKOMN
SHEPTUU TOTPEOUTEISIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH .

MatepuajbHoe obecnieyeHue:

WupuBuyanbHbIE 3aJaHNS, CIIPABOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananne:

1. Cranok ocHameH 10 unaukatopamu, CKOJIBKO BapMaHTOB OJHOBPEMEHHOTO 3aropaHusi Tpex
WH/INKATOPOB.

2. W3 Opuranel pabounx 12 yenoBek, HeOOXOAMMO BbIOpaTh 3 uesnoBeKa JUIsl pabOThl Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CIIOCOOOB TaKOTo BBHIOOpA.

3. B mexe umeercs 8 cTaHKOB JUIsl pa3nu4HOM 00paboTku netaneil. CKoiabko crnocoOoOB nMMeeTcs
TSl PACCTAaHOBKM pab0YMX HA CTAHKH B Pa3HOM IOPsIIKE?

ITopsinok BbINOJIHEHUS PadOThI

1. Omnpeanenute BuA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIONUIYIO (JOPMYITY JIIsl BBIYUCICHUS BO3MOXHBIX KOMOWHAIIUH.

3. IIpowsBeanTe BBIYHUCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIIA.

Xox pa0doThI:

1. MluaukaTopsl HA MYJBTE 3aTOPAIOTCS MOCIEI0BATEILHBIM HAOOPOM YETBHIPEX pa3HBIX JIAMIOYEK,
MPOHYMEpPOBaHHBIMHU I(dpamMu. TpeOyeTcss ompenenuTh YHUCIO0 BO3MOXKHBIX BapHAHTOB 3arOpaHUs
JIAMIIOYEK.

Pemienue.
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BosmoxubIx 1Hdp (Hymepanus nammnouek) Bcero necsth(1,2,3,4,5,6,7,8,9,0).Kaxnas naOpannas
KOMOWHAIMS OTIWYACTCS OT JAPYyrod KOMOWHamuM XOTs Obl omHOoW mudbpoii(1,4,5,7 #2,4,5,7),mu60
nopsiakoM Habopa oamnHakoBbix 1udp(1,4,5,7#4,5,7,1),mo3ToMy 111 TOACYETAa YHCIA BO3MOXKHBIX
KOMOWHAIMKA UCTIOIB3YeM (hOPMYITy Ynciia pa3MEenIeHUH.

n!

dopmyiia pa3MeLIeHU UMeeT BUI: AT = o B namewm ciaydae n = 4,m = 10.
! I 109:8:7:6:5:4:3-2-
ST 10.9. 5.7 = S0k
2.CKOJIBKO CYIIECTBYET CIIOCOOOB BBIOOpA TPEX paboUunX M3 JACCATH JJI MPOBEACHUS paboT?
Pemenue.

B nannom ciydae npu BeIOOpE Ui HaC BaKEH TOJIBKO COCTaB IO TPH YeJIOBEKa, MOPSAIOK BbIOOpa
pOJIM HE UTPaeT, MOATOMY B OTJIHMYHKE OT IEPBOTO MPHMEPa YUCIO CIOCOOOB MoAcuuTaeM mo (opmyie
COUYETaHUM.

®dopmyna coueTaHuid UMeeT BUIOCH = #lm). B namem cinygae n=10, m=3.

! 10! _7!-8-9-10
31(11(;)—3)!_317!_ 3-2:17! =120.

3.CKOJIBKO PA3MYHBIX YETHIPEX3HAUHBIX YHCET MOXKHO cocTaBuTh U3 mudpl,2,3.4 9 unudpsl He
MTOBTOPSIFOTCS)?

Pemenue.

[To ycroBHuIO AaHO MHOXXECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojOXUTh B
oIpeaeEHHOM MOpsJIKe. 3HAYUT, TpeOyeTcs HallTH KOJIMYECTBO MIEPECTAHOBOK UX YETHIPEX IJIEMEHTOB.

dopmyna nepecTaHOBOK U3 1T —3JIEMEHTOB UMeeT BU:P, = n! B Hamewm cinyuae N =4.

[IpousBeném pacuér: P, =4!=4-3 :2+1=24,

[TpousBoaum pacuér Ay, =

[IpousBoaum pacuér: C3, =

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

Kpurepun oneHku:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopomo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOMYIIECHbI
2-3 HemoueTa.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeIEHUS pabOThI ObUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOpHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH

IIpakTHyeckoe 3ansitue Ne 57

«Knaccuueckoe onpeaesieHne BepOsiTHOCTH, CBOMCTBA BEPOSITHOCTEI, TeOpeMa 0 CyMMe
BEpPOSATHOCTEH. BeposiTHOCTH B 3a1a4aX TEXHOJIOTHY€eCKOro npoguiis»

Lenap paboTbl: HAy4yUThCS HAXOAUTHh BEPOATHOCTH COOBITHM, HCHOJIB3YysS KJIACCHUECKOe
OIpEeIETICHUE BEPOSTHOCTH

IIpakTHyeckasi padora ¢popmupyer:
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[1P67 ymeHue omepupoBaTh MOHATUSAMH: CpeAHee apudMeTHuecKoe, MeAuaHa, Haubojbllee U
HalMEHblIEEe 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHJApTHOE OTKJIOHEHHE YUCIOBOrO Habopa; yMeHHe
U3BIIEKATh, HHTEPIIPETUPOBATh MHPOPMAIIUIO, IPEACTABICHHYIO B TaOMHUIAX, HA AUarpaMmax, rpapukax,
OTPaXKaloOIyI0 CBOMCTBA peajlbHBIX MPOLECCOB U SBJICHHM; NPEACTaBIATh MH()OPMALMIO C MOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIEAOBAaTh CTATUCTHYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHHEM IpaduyecKux
METO/OB U 3JIEKTPOHHBIX CPE/ICTB

[1P68 ymeHue onepupoBaTh MOHATHIMU: CIyYailHBIA ONBIT U CIlydailHOE COOBITHE, BEPOATHOCTH
Clly4yailHOro COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTb C HCIOJIb30BAHUEM TI'paUUECKHX METOOB;
IPUMEHATH (OPMYJIBI CIOKEHUS U YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKTHI ¥ (POPMYJIBI IIPH
pelIeHUM 3a/a4; OLIEHUBAaTh BEPOSTHOCTH pEabHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMHU
BEIMYMHAMU; YMEHHE NPUBOJIUTH MpPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSAX;

[IPyl2 ymeHue omepupoBaTh IOHATUSAMHU: IPSIMOYroOJIbHAs CHUCTEMA KOOpPAMHAT, KOOpPAUHATHI
TOUYKH, BEKTOp, KOOPAMHATBI BEKTOpa, CKAISIPHOE IPOM3BEAEHUE, Yrojl MEXKAY BEKTOpaMH, CyMma
BEKTOPOB, MPOM3BEIEHNE BEKTOpA HA YHCIIO; HAXOIUTH C MOMOIIBI0 M3YyYEHHBIX (POPMYI KOOPIMHATHI
Cepe/lHbl OTPE3Ka, pACCTOSIHUE MEXY ABYMS TOUKAMU;

[IPyl3 ymMeHue HaxoAuThb BEPOATHOCTH COOBITHI C HCIIOJIb30BAHUEM TIpaUUYeCKUX METOJIOB;
IPUMEHATH Ul PelIeHus 3a7ad (pOpMyJibl CIOKEHUS M YMHOXKEHHUsSI BeposATHOCTEH, (hopMyiy MOIHOMN
BeposiTHOCTH, (opmyny bepHymn, xoMOuHATOpHBIE (akThl W (OPMYIBI; OLIEHHUBATh BEPOSATHOCTH
peanbHbIX COOBITUH; yMEHHE OIEepUpOBaTh IOHATUAMU: CllydyailHas BeJIUYMHA, paclpeeieHne
BEPOATHOCTEM, MaTeMaTU4YECKOE OXKMJAHUE, JUCIEpPCHs] M CTaHJApPTHOE OTKJIOHEHHE CllydyaiHOU
BEIMYMHBI, (DYHKIMM paclpelesieHUss U IUIOTHOCTH PAaBHOMEPHOIO, MOKAa3aTeIbHOIO0 M HOPMAJIbHOTO
pacnpe/iesieHuii; YMEHHUE HCII0JIb30BaTh CBOMCTBA HM3YUEHHBIX pacIpeleieHU g pelieHus 3ajad;
3HaKOMCTBO C IOHSATHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MIPUBOANUTH TPUMEPHI TIPOSIBICHUS 3aKOHA OOJBIINX YMCEIT B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUSAX;

[IPy18 ymeHue MonaenMpoBaTh peajibHbleé CHUTyallUd Ha S3bIKE MAaTEeMaTHKH; COCTaBJIATh
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BATh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTeMaTHYeCKHUe MOJENHU C MOMOIIbI0 T€OMETPUUECKUX MOHATUI U BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMU
NPAaKTUYECKHE 3a/lauM; COCTaBIATh BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETHPOBATH IMOJYyYSHHBIH
pe3yNbTaT; pemarb NPUKIAJHBIE 3aJaud CpPEeJCTBAMH MaTeMaTHYEeCKOro aHajlii3a, B TOM YHUCIE
COLIMAJIbHO-9KOHOMHUECKOTO U (PU3MUECKOT0 XapaKkTepa.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHANBbHON JeATEIbHOCTH MPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnmaHupoBaTh M peaqu30BbIBaTb COOCTBEHHOE MPO(PECCHOHANIBHOE W JIMYHOCTHOE pa3BUTHE,
NPEINPUHUMATENbCKYIO JEATENbHOCTh B MPOQECCHOHATBHOM cdepe, HCHOIb30BaTh 3HAHUS 110
(rHaHCOBON I'PaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIIUSIX

OK 04 D¢ dexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYKAIOLIEH Cpenibl, pecypcocOepeKeH o, MIPUMEHITh 3HAaHUS 00
W3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PPEKTHUBHO JIEHCTBOBAaTH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 09 TIlonb3oBaThCcst MpoQecCHOHANbHON JOKyMEHTAllMed Ha TroCyJapCTBEHHOM W HMHOCTPAHHOM
SI3BIKaX.

I[IK 1.5 OGecneunBaTh KOHTPOJb, YUET W PEryHpOBaHUE OecrmepeOOWHON IMOCTaBKH JAJICKTPUUCCKOW IHEPTUU
HOTpe6I/ITeJ'I$IM C IPUMEHCHUEM CPCIACTB aBTOMATU3ALINH.

3aganue:
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1.

JU1a IpoBEpKM KauyecTBO M3IOTOBJIEHHBIX JeTanedl ux npoHymepoBanu oT 1 no 10. Haynauy

BbIOpaHa jetasib. KakoBa BEpOATHOCTh TOTO, YTO 3TO OHA UMEET IPOCTON HOMep?

2. Jlns TpoBepKH KauecTBa WM3rOTOBIEHHBIX aetanedd mpurotoBwim 300 mT. Yemy paBHa
BEPOSATHOCTb TOT'0, YTO HAyraJ B3sTas AeTalb i IPOBEPKU OyAET UMETh HOMEP, KPaTHBIN 57

3. IonOpackiBaroTCs ABa UTPAJbHBIX KyOHKa, MTOJACYUTHIBAETCS CyMMa OUYKOB HA BEPXHUX TPAHSX.
Uto BeposiTHEE- OJTYUYUTH B CyMMe 7Uiin8?

IMopsiiok BbINOJTHEHUSI PA0OTHI

1.
2.
3.
4.

Omnpenenure codbiTre A, BEPOSTHOCTH KOTOPOTO HY)KHO BBIUYUCITHTD.
IIpocuunraiite obmee yrciao(N) BO3SMOKHBIX UCXOIOB.
[TpocuunTaiite yucio ucxomoB(M), 61aronpUATCTBYIONUX HACTYIIJICHUIO COOBITHS A.

(%) . m
Vcnonb3yiite GopMyIty Mish BBIMHUCIEHHS. BEPOSATHOCTH ONPEAENEHHOrO COObITHS. FLA] = -,

Xon paboThl:

1.

Ha cknane 10 onMHaKkoBBIX MO pa3Mepy U BeCy JeTaleld, U3 KOTOpPhIX 6 OIMHKOBAaHHBIX U 4

oObIuHBIX. BeiOMpaeTcst oqHa aerans. KakoBa BEpOSITHOCTh TOTO, YTO HM3BJICUEHHAS JCTAh OKAXKETCS
OLIMHKOBAHHON?
Pemrenue.

1.
. =memo N=10
. 9HCI0 M=6
P =T=2=0

N RN

CoObiTHe A-«/M3BneuénHas neTaib 0Ka3ajalach OLMHKOBAHHOW.

. Bce neranu, 0T06paHHBIC JUIs. IPOBEPKU KadecTBa, IpoHyMepoBaHbl oT 1 10 30 u nmomenieHs! B

amuK. M3Bnekaercs onHa aeranb. KakoBa BepOSTHOCTH TOTO, YTO YHCIO HA B3STOW JETAM OKaXKETCS
KpaTHbIM 57
Pemennue.

Eal e

3.

CobbiTne A-«Ha B34T0I eTanu 4yucio KpaTHoe 5».
=mcmo N1=30

grcao m=6(uncia 5,10,15,20,25,30)

Pl =2===n2,

N3 OykB cnoBa oughgepenyuan Hayran BelOupaeTcs oaHa OykBa. KakoBa BepoOSTHOCTH TOTO,

4yTO 3Ta OykBa OyneT: a) riacHou, 0) cornacHoil, B) OykB CoObiTue A-«Ha B3sTON KapTodke 4yucio .
KpaTHOE 5».
Pemenne.

10.
11.
12.

© o NG ~wNE

Coo0biTue A-«Hayrazn BeiOpanHas OykBa OyAeT TIacHOM».
=meno N=12(-4nciio 6YKB B CII0BE)
qucito M=5(0yKBHI :u,e,e,u,a )
Pla) =2=2w 0417
1 12
qrciao M=7(0yKkBlI :0,p,,p,H,uy,1 )
CoobiTe B-«Hayran BeiOpanHas OykBa OyJeT COTIaCHOM.
=mcao N=12(-4ucio OyKB B CIIOBE)
P(E) =2=T 0,583
Co6witne C-«Hayran BeiOpanHas OykBa OyneT OyKBOU uy.
=mcao N=12(-4nciio OyKB B CIIOBE)
qrciao M=0(Takoi OYKBbI HET B JAaHHOM CJIOBE)

PLA) :%:1:0.

12
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dopma npeacTaBJeHus pe3y/IbTaTa: BEIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TOCIIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €Clid pabOTa BBITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BBIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

Tema 6.1. OcHOBBI TEOPUH MHOKECTB

IIpakTHyeckoe 3anaTHe Ne 58

«IIpeacraBiieHne JaHHBIX. 321a4YH MATEMATHYECKON CTATHCTHKH TEXHOJIOTHYECKOI0
npoguias»
Heab padoThl: HayuyuThCS HAXOAUTh BEPOATHOCTH COOBITUH, HCHOJIB3YsS KIAcCHYECKOe
OIIpEEIICHUE BEPOSTHOCTU

IIpakTnyeckas padora ¢popmupyer:

[IP67 ymeHue omepupoBaTh MOHATUSAMHU: cpelHee apupMeTHYecKoe, MeuaHa, HauOoJibllee U
HauMEHblIIee 3HAYeHMs, pa3Max, IHUCIEpCHs, CTaHJIApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMmMeHue
U3BJIEKAaTh, UHTEPIPETUPOBATh HH(OPMALINIO, TIPEACTABICHHYIO B Ta0IMIIAX, HA JUarpammax, rpadukax,
OTpaXKaloIyI0 CBOMCTBA pealbHBIX MPOLECCOB U SBICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO
Ta0JIML U AUarpaMM; UCCIIEI0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM YMCJIE C IPUMEHEHUEM IpauyecKux
METOZOB U DJIEKTPOHHBIX CPEIICTB

[1PG8 ymeHue omepupoBaTh MOHITUSIMM: CIy4YallHBIA OMBIT U CIIy4alHOE COOBITHE, BEPOSITHOCTh
CIly4yailHOro COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTh C HCIOJIB30BAHHMEM TpapHUuecKUX METOJOB;
MPUMEHSTH (POPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYJIBI IpU
pelIeHNH 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydailHBIMHU
BEJIMYMHAMHU; yYMEHHE NPUBOIUTH IMPHUMEPHI MPOSABIECHUS 3aKOHA OOJIBIIMX YHCET B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

[IPyl2 ymenuwe omneprupoBaTh MOHATHAMM: HPSIMOYIOJbHAs CHCTEMa KOOPAHMHAT, KOOPIAMHATHI
TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpA, CKAISIPHOE IIPOU3BEIACHUE, YroJl MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BECHNE BEKTOpAa HA YUCIIO; HAXOAUTH C MOMOUIbI0 M3YyYEHHBIX (OPMYT KOOPIHWHATHI
CEPEIMHBI OTPE3KA, PACCTOSHUE MEKY IBYMs TOUKAMHU,

[1Pyl13 yMeHue HaxXxoAWTh BEPOATHOCTH COOBITHII C HCIOJB30BaHHWEM TIpapUUYEeCKUX METOJIOB;
OPUMEHATH Ul PelIeHus 3a1a4 (pOpMyJIbl CIOKEHUS M YMHOXKEHHUsSI BEpOATHOCTEH, (hopMyiy MOIHOM
BeposiTHOCTH, Gopmyny bepHymnu, koMmOuHatopHble (GakThl U (DOPMYIBI; OIEHWBATH BEPOSITHOCTH
peanmbHBIX COOBITUH; yMEHHE ONepupoBaTh MOHATUAMHU: CiIydaiiHas BeJIMYMHA, paclpeieieHue
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BEPOSITHOCTEM, MaTEMaTUYECKOE OXHUAAHUE, IUCIEPCHS W CTAaHJApPTHOE OTKIOHEHUE CIy4alHOH
BEIMYMHBI, (DYHKIMM DPACHPECIICHUS] U IUIOTHOCTH PABHOMEPHOIO, MOKA3aTEJIbHOTO W HOPMAaJIbHOIO
pacupeneseHnid; yMEHUE MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX DPAaCIpENEICHUN Il PELICHHs 3a/1ad;
3HAaKOMCTBO C IOHSATHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
IIPUBOJIUTH IIPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIIMX YKMCEJl B IPUPOIHBIX U OOILIECTBEHHBIX SIBJICHUSIX;

[IPyl8 yMeHnme MoIenupoBaTh peEaJbHbIE CHUTyalluM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQKCHMS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 110 YCIOBHUIO 33J1a4d, MCCIENOBATh IIOCTPOCHHBIC
MOJICJIN C HCIOJb30BaHUEM ammapaTa aareOpbl, MHTEPIPETUPOBATh IOJYUYEHHBIH pe3ysbTaT; CTPOUTh
MAaTE€MaTUYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX ITOHATUNA U BEJIUYMH, PEIIATh CBA3aHHBIE C HUMU
IIPAKTUYECKUE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarb IPUKIAAHBIE 3aJadd CPEeACTBAMM MAaTeMaTH4YECKOTO aHaliu3a, B TOM 4YHUCIE
COLMAJIbHO-9KOHOMHUYECKOT0 U (PU3MUECKOro XapakTepa.

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:
OK 01 Beibupare cmocoObl pemieHust 3aaad MpohecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 03 IlmanupoBaTh M pEaIM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE WM JIMYHOCTHOE Ppa3BUTHE,
IPEINPUHUMATENbCKYIO JIEATEIIbHOCTh B IpOQecCHOoHanbHON cdepe, HCHONb30BATh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIHAX
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaH/IE
OK 07 CopneiicTBOBaTh COXpPaHEHUIO OKPY)KAIOIIECH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSATh 3HAHUS 00
M3MEHEHMH KJIMMara, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, 3(PPEKTHUBHO [EHCTBOBAaTH B
YpEe3BBIYANHBIX CUTYAIHSIX
OK 09 Ilonb3oBaThCcst NpOQecCHOHATBHON IOKyMEHTAled Ha TroCylapcTBEHHOM M HHOCTPaHHOM
S3BIKAX.
IIK 1.5 OOGecnieuuBaTb KOHTPOJb, YYET M pEryaupoBaHHe OecriepeOOHON MOCTaBKU 3JIEKTPUUYECKOM
SHEPTUU TOTPEOUTEISIM C IPUMEHEHUEM CPEJICTB aBTOMATU3AIUH .
MarepuanbHoe o0ecnieyeHue: VHIUBUyaIbHbIE 3a/1aHUS, KOHCIIEKTHI JICKIUH.

3aganue:
1. ITocTporTh NOJUTOHBI YACTOT U OTHOCUTENBHBIX YaCTOT IO PACIpeAeIeHUI0 BEIOOPKH U3 OTOOpPaHHBIX
JeTaneu sl IpOBEPKH KayecTBa:

xi | 2| 4 | 7] 8 | 9 | 12
| o2 | 2m | p2 | P2 | e | 3ps

2. ITocTpoiite rucTorpaMmbl 4aCTOT M OTHOCUTEIBHBIX YACTOT IO paclpeesIeHHI0 BEBIOOPKU U3
OTOOpaHHBIX JIeTajel JUisi MPOBEPKH KauecTBa:

No Unrepsai, CymMma gacTor
untepBana | Xi — Xi BapUaHT I;I]Ii-ITepBaHa,

1 3-5 P1

2 5-7 2p;

3 7—9 3p3

4 9-11 p;

S 11-13 2p5
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1315 3p;
7 15-17 p1tp2

3. Jlnis TeHepaibHOM COBOKYITHOCTH, 33JaHHON PaCIpeIeIICHHEM:

HaiinuTe renepaibHylo CpeHION, TeHEPAIbHYIO TUCIIEPCHIO, TeHEPAIbHOE CTAaHAAPTHOE OTKIIOHEHHE,
MOJly, METUaHy U pa3Max.
4. V13 reHepaiIbHON COBOKYITHOCTH c/ieflaHa BEIOOpKa, 3aaHHasi pacipeaeICHHEM:

xi]l 2 | 4| 6 | 8 |10 12 | 14
2

ni| P2 |2pz| p1 | P | Ps | 2p3 |pz+p3

Haiitu BBIOOpOYHYIO CpeIHIOI BEIOOPOUHBIE UCIIEPCUIO M CTAHIAPTHOE OTKIIOHEeHuEe. OOpatute
BHUMaHue: P = uuciay OykB B Bamiem umenu; p,= uncny OykB B Bareii pamunmnm; p3 = unciny OykB B
umeHu Baiero orma.

Kparkue TeopeTuueckue cBeJleHHsI B IIOJTHOM 00bEME UMEIOTCS B JICKIIHU.

ITopsinok BeINOJHEHHS PadOTHI:

1 IIpounTaB ycioBue NpeaIOKEHHON 3aa4H , 110 KOHCIIEKTY JICKIIMU HAaUJUTE COOTBETCTBYIOIINE
(bopMyIBI.

2.IlpuMeHuTE NTEKUMOHHBIA TEOPETUYECKUI MaTepuall Jjisl pelIeHUs] KaKJI0# 3a1auu.

3 B ciiyuae HEOOXOUMOCTH NPEACTaBUTh T€OMETPUUECKYI0 HHTEPIPETALIUIO YUCIOBBIX XapaKTEPUCTHK.
BBIOOPKH.

Xoxa padotsl: 1. 3anaHo pacnpenesieHle 4acToT BEIOOPKH U3 OTOOPaHHBIX JIeTalell s MpOBepKH
Ka4ecTBa:

xi| 2|6 |12]15
nn| 31075

CoctaBuTh pacnpesieeHne OTHOCUTENBHBIX YacToT.
Omnpenenum cHavana 00beM BBIOOPKHU:
n=3+10+7+5 =125,

. n;
Haiinem oTHOCHTENbHBIE YaCTOTHI O hopMyIe W, = — !
n

W= 2 —012; w, =22~ 0,40;w, = - =0,28;w, = > =020,
25 25 25 25
CrnenmoBarensHO,
xi | 2 6 | 12 | 15

Kontpons: 012 +0,40+0,28+0,20 =1.
2.. Ilo pe3ynpTaram npumepa 1 TOCTPOUTH MOJIUTOHBI YaCTOT U OTHOCHUTEIILHBIX YacTOT.
Pemenre. OT0OOpa3suB Ha MIIOCKOCTH TOYKH ¢ KoopauHatamu (X;,N;) U COEqMHMB UX OTPE3KAMHU,

IMOJIYYHM IIOJIUTOH YaCTOT:
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N

2 6 12

15

AHaJIOTHYHO MOCTPOUM IIOJIUTOH 110 TOUKaM (X;,W,) :

Wi

0,40 -

0,28

0,20

0,12 @

X

12 15

Xi

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOHIEMY CTATUCTUYCCKOMY PACIIPECACIICHUIO:

WHuTtepBan Cymma yacTor
Ne mnTepBana JUTMHOU BAPHUAHT

h=5 N;
1 5-10 4
2 10 - 15 6
3 15-20 16
4 20— 25 36
o) 25-30 24
6 30-35 10
7 35-40 4

Pemenue. [Ipexxne Bcero, onpeaennum 00beM BEIOOPKHU:
n=4+6+16 +36+ 24 + 10 + 4 = 100,
I1o u3BecTHBIM CyMMaM YaCTOT BapUaHT paCCUUTACM IIJIOTHOCTH YaCTOThI IO MHTEPBAJIaM:

No [1;moTHOCTE 4YacTOTHI No [moTHOCTE 4YacTOTHI
WHTEpBaia % HWHTEpBaa %
1 0,2 5 48
2 1,2 6 2,0
3 3,2 7 0,8
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4 | 7,2 | |

N300pa3um nony4eHHbli pe3ynbTar:

P N W b 0o N
}
T

4. Haitnute cTaTUCTUYECKHE OLIEHKU T€HEPaIbHON COBOKYITHOCTH, 3aJJAHHOM CJIEIYIOLTUM

BapUallMOHHBIM PAOOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gactora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenyim 00beM COBOKYITHOCTH:
N.=8+9+10+3=30.

Haiinem renepaibHy10 CpeIHIOO:
< - 8:2+9-4+10-5+3-6

4-
" 30

JList BBIMHMCIICHHS TeHEPAIIbHON IUCTICPCHH HCTIONB3YeM QOpMYIy p - x? _(x, - Ompenennm cpeHioro

KBaJpaToB:

— 92 42 2 g2
><lg=82 +94;—(;105 +3-6 ~178-

Takum obpasom, p. -178-42 =18.
['enepanbHOE CTaHAAPTHOE OTKJIOHEHHUE: o, = /D, =18 =134.

OOBIYHO IMMOJIYYCHHBIX PE3YJIbTAaTOB AOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4d. OJIHaKO MOKHO IIOJTYYUTh
AOIOJHUTCIIBbHBIC XaPAKTCPUCTUKU JISA 0oJiee TOHKOI OLICHKHU FCHepaHLHOﬁ COBOKYITHOCTH. HpI/IBC,Z[CM

ux:
Moga Mo : HanOoJIbIIIAs YacTOTA

Mo =10-
Menuana Me: BapHallMOHHBIN PSJ AEIUTCA MOIMOJIaM B TOUKE
Me=45.

Pa3zmax Bapuanuu R: B npumepe

Xirex =6 Xmin =21
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IIO3TOMY
R=6-2=4.
5. 13 reHepanbHOM COBOKYITHOCTH M3BJI€U€HA BEIOOPKA

HaiinuTe craTucTnyeckue XapakTepuCTUKU BBIOOPKHU.
Pemenune. Onpenenum 00beM BHIOOPKU:
n=92+94+103+105+106 =500 .
Bri0opounas cpennss:
~92-1+94.2+103-3+105-4+106-5

X = =182.
B 500 L

Omnpenenum CpeTHIOI KBaPATOB:
9217 +94.22 +103-3? +105- 4 +106 -5
500

X2 ~11,45-

Bri6opounas nucnepcus:
2 v V 2
D, = X2 —(X, ) =11,45-1822 =814.

BLI60pO‘{HOC CTaHAApPTHOC OTKJIOHCHUC!

oy =+/814 =285,

®opma npeacTaBiaeHus pe3yJbTaTa: BbIIOJIHEHHAs padoTa.

Kputepuu onenkmn:
Kaxoe nmpaBuIbHO BBINOJIHEHHOE JIeiicTBHE -1 Oan
KauecTBeHHas oneHka

IIpomeHT UHIUBHIyIbHBIX 00pa30BaTe/IbHBIX
Pe3yIbTaTUBHOCTH AOCTHIKCHHH
(MpaBHJIBHBIX OTBETOB) Oamn .
BepOaJIbHBINH aHAJIOT
(oTmeTka)
90 - 100 o) OTJINYHO
80 - 89 4 XOPOIIO
70-79 3 yJIOBJICTBOPUTEIHHO
HE
meHee 70 2
YJIOBJICTBOPHUTEIHLHO

Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTyeckoe 3ansaTue Ne 59

«Cnoco0bl 3a1aHus MHOKecTB. Oniepanyu HA/l MHOKECTBaAMM
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Ilenb padoThI: HAYYUTHCS BBIIOJIHATH ONEPALIMU HAJl MHOKECTBAMMU.

IpakTuyeckas padora ¢popmupyer:

[IPy2 ymeHue omnepupoBaTh MNOHATHSAMHU: MHOXECTBO, IIOAMHOXKECTBO, OIE€paluyd Haj
MHOXECTBAMHU; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIA ammapar JJis OMHCaHUsl peajbHbIX
IIPOLIECCOB U BJICHUH U MPHU PELICHUU 3a/1a4, B TOM YUCIIE U3 IPYTHX yYEOHBIX MPEAMETOB.

Brinosinenue padorsl cnocod6cTByeT GOPMUPOBAHNUIO:

OK 01 Bpeibuparh ciocoObl perieHus 3aj1a4 npodecCHOHaIbHON AeATEIPHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

3aganmue:

1.Jlaabl MHOKECTBA
A={m,n, k},
B={m,n,k,l, p},
C={m,nk,l}.

Breinonnuts cnenyromme aeiicteus ANBUC.

2.JlaHBl MHOYKECTBA!

A=1{b,c.d.e}.
B=1{d.el},
C=1{b.d,e,l},
D ={c, [},
E={b,c}.

BeinonauTts cnenyromue AeucTBusAC/A U B

J4—:- B C.

3. HYCTB Ha PUCYHKC I/I306pa)KeHBI MHOXXCCTBaA

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?

A={a;b}, B={1;3;5}

u

4. Haiftu npsiMmoe Mpou3BeIeHne MHOKECTB

IHopsiAoK BbINOJIHEHUS PA0OTHI

1. [TonyuuTs y mpenojaBaTelis 3alaHus AJI CAaMOCTOSITENIbHOM paboThI.
2. Pemtsb 3a71aHus B TETpaau

Xoxa padoTbI:

1.JlaHbI MHOKECTBA:
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A:{msnsk: p}

B={k.p.1}.
C={m.nk,p,l},
D =ik, p}.
E={m,ny}.

Brimonuuts cnegyromniue nericrus ANBUC.

2. Jlannt maoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu MmuOXecTBO B\A .

Pa3HOCTBIO MHOXECTB B M A Ha3biBacTcs MHOXeCTBO C, KOTOPOE COCTOMT M3 BCEX 3JIEMEHTOB
MHOKECTBA B, He TPUHAICKAIINX MHOKECTBY A . DieMeHThl & U D mpuHamiexar MHOXKECTBY B, HO He
NPUHAJIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.

3. Ilycth Ha puCcyHKE U300pa)keHbl MHOYKECTBA

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 001acTh?

A.B  C.

u

C

Ka)KI[aH TOYKa 3aHITpHXOBaHHOﬁ obractu MNPUHATJICIKUT MHOXCCTBY , HO HC MNMPUHAMJICIKUT
MHOXCCTBY -‘4- , 3HAYUT, IO OHNPCACICHHUIO PA3HOCTHU JABYX MHOXKCCTB 3alITPUXOBAHHAsA 00J1aCTb €CTh

MHOECTBO, paBHOE ch4 :
1. Jano wmuoxectBo A = {3, 12, 18, 10}. M3 MHOXecTBa YMNOPSIOYECHHBIX Map JEKapTOBa

IMPOU3BCACHUA Ax 4 , BBI6paH0 IIOAMHOXKECTBO
Hapa (J{I, '}) < ‘O, €Clin quciaa X u Y 1pu ACIICHUHN Ha 5 JaroT paBHBIC OCTaTKH.
quy paBHO KOJIMYECTBO Iap, NPpUHAMJICKANUX OTHOUICHUIO ?

Haiigem ocTaTku OT J€IEHMS JIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrartok paBeH 2.

18=3-5+3 ocrarox pasen 3.

10=2-5+0 ocrarok paseH 0.

OnvHaKoOBbIE OCTATKHU MU ACJICHUN Ha S5 garoT uyncna 3 u 18.

3HauuT, 33JaHHOMY OTHOIIEHHIO NpuHaanexar napsl (3; 18) u (18; 3).
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Ho maper (3; 3) u (18; 18) Taxke mpuHaAIekKAT OTHOIICHHUIO P , Tak Kak yucia 3 u 3; 18 u 18 npu
JCICHUd Ha S5 [JalT OJWHAKOBbIE oOcCTaTKh. KomudecTBO Bcex Mmap, MPHHAICKANINX JTaHHOMY
OTHOIIICHHIO, PABHO 4.

CDopMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B IMOJHOM O0BEME ¢ COOJIOICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYHCIICHHA.

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

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BBITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE MTO3BOJISIECT CAENATh MPABUIBHBIX BHIBOJIOB.
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