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1 BBEJAEHUE

BaxHyl0o d4acThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00yJaroIuxcs COCTaBISIOT IPAKTUYECKUE 3aHATHSL.

CocTaB M cojepkaHue NPAKTUUECKUX 3aHATUN HAIpaBlIeHbl Ha peanu3anuio PenepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJIApTa CpPEAHEro ooOlero oOpa3oBaHMUS C Y4ETOM
[OJIy4aeMOU CIEUUAIBHOCTH.

Benymell nauaakTHueckod IENbI0 NPAKTUYECKUX 3aHATUH  sBigeTcss (opMupoBaHUE
npo(eCCUOHATBHBIX NPAKTUYECKUX YMEHUH (YMEHUIl BBINONHATH ONpEICNCHHBIE eicTBUS,
olepaluy, HEOOXOIUMbIE B IOCIEAYIOIEM B NMPO(EecCHOHAIBHOM AEATENIbHOCTH) WINM Y4eOHbIX
NPAKTUYECKUX YMEHUN (YMEHUH peliaTh 3a/1aud 10 MaTeMaTHKe), HEOOXOIUMBIX B IMOCIEAYIOMIEeH
yueOHOH e TeTbHOCTH.

B coorBerctBUM ¢ paboueil mporpamMmoil y4eOHON IUCHMIUIMHBI —«MaTtemaTuka»
IIPELYCMOTPEHO IPOBEACHUE MPAKTUYECKUX 3aHATUH.

BrinonHeHne npakTu4eckux padoT 00ecreurnBaeT JOCTHKEHNE 00YUYaroIMMHUCS CIIETYIOINX
pe3yJIbTaToOB:

I1P61. BnageHue MeToJaMHM  JIOKa3aTeNIbCTB, aJrOPUTMaMM  peIIeHUs 3ajJad; yMEHHeE

(bopMyIHpOBaTH ONpPEAEICHHS, AKCHOMBI U TEOPEMbI, TPUMEHATh UX, MPOBOAUTH JOKA3aTeIbHbIC
pacCyKJI€HHsI B XOJI€ peLEHUs 3a/1a4;

[1P62. ymeHue onepupoBaTh MOHATUSMHU: CTEICHb YHCIA, JIOTapu(M YMCIa; yMEHHE BBIIOIHATH
BBIUMCIICHHE 3HAYCHWH M TpeoOpa3oBaHUS BBIPAKECHUH CO CTEMEHAMHU M Jorapudmamu,
npeoOpa3oBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHUIH;

I1P63. ymeHue omnepupoBaTh MOHATUAMU: palMOHAJIbHBIE, HppalMOHAJIbHBIE, IOKAa3aTeJbHBbIE,
CTEIEeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
I1P64. ymeHue omnepupoBaTh NOHATHAMM: (QYHKLUS, HeENpepblBHas (DYHKIMS, NPOU3BOAHASI,
nepBooOpas3Has, ONpEAENCHHbI HWHTErpaj; yMEHHE HaxOJIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIUH, UCNIOJIB3YS CIIPABOYHbBIE MaTEpHallbl; UCCIIEI0BAaTh B MPOCTEHIIMX cllydasix (pyHKIMH Ha
MOHOTOHHOCTb, HaXOJUTh HAWOOJbLINE W HAUMEHbIINE 3HAYEHMs] (PYHKUIMN; CTPOUTH TpapuKu
MHOT'OYJIEHOB C HCIIOJIb30BAHUEM allllapaTa MaTEMaTUYECKOI0 aHajIn3a; IPUMEHATh IPOU3BOAHYIO
IIpY pEeIICHNH 3a/1a4 Ha JBWKEHUE; pellaTh MPaKTUKO-OpUEHTUPOBAHHBIE 3a/1a4l Ha HauOOJbIINE U
HauMEHBIIINE 3HAYEHUS, Ha HAX0XICHNE IIyTH, CKOPOCTH U YCKOPEHMS;

I1P65. ymeHue omepupoBaTh MOHATUSAMH: pallMOHaJIbHAs (QYHKLUSA, MOKazaTeslbHas (QYHKLUS,
creneHHast (yHKuMs, Jorapudpmuueckas (QyHKLIHs, TPUTOHOMETpHUYECKHE (YHKIMH, OOpaTHbIE
(GyHKLIMU; YMEHUE CTPOUTh TpaUKH U3y4eHHBbIX (PYHKIHH, UCIIOIB30BaTh rpaduKy NpU U3yUYEHUH
MIPOLIECCOB M 3aBUCHUMOCTEH, NP pPELICHUM 3ajad U3 IpYrMX Y4eOHBIX NPEAMETOB M 3ajad W3
peasibHOM JKU3HH; BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIy BEIMUYUHAMU;

[1PG6. ymeHue pemath TEKCTOBBIE 33JauMd pPa3HbIX THUIOB (B TOM 4YMCJIE HA IPOLEHTHI, JOJIU U
yacTW, Ha JABW)XEHHE, paboTy, CTOMMOCTh TOBapOB U YCIyr, HAJOTH, 3aJaud U3 obyactu
yIpaBJIeHUs] JUYHBIMA U CEMEHHBIMH (HHAHCAMM); COCTABIISATh BBIPAKEHHs, YpaBHEHMS,
HEPABEHCTBA M UX CUCTEMBI 10 YCIOBMIO 3a/1a4M, UCCIEA0BATh MOJIYYEHHOE PEIICHUE U OLIEHUBATh
MPaBJONOI00HOCTh PE3YIIbTATOB;

I1P67. ymeHue omnepupoBaTh HOHATHUSAMH: CpeaHee apu]MeTHueckoe, MeAuaHa, HauOosbllee U
HauMEHbIIee 3HaueHus, pa3Max, JUCIepcusi, CTaHIapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHue
U3BJIEKaTh, MHTEPIPETUPOBATh WMH(OPMALINIO, MPEJICTaBICHHYI0 B TaOJuIlax, Ha Juarpammax,
rpadukax, OTpa)karollylo CBOMCTBa peaJbHBIX MPOLIECCOB U SIBICHUM; IPEACTABIATh HHPOPMAIIIO



C IOMOIIBIO TalOJMIl M JUarpaMM; HcCCIEelOBaTh CTATUCTHUYECKUE JaHHbIE, B TOM 4YHCIE C
NPUMEHEHHEM TpapUUECKUX METOI0B U AIEKTPOHHBIX CPEJICTB;

I1P68. ymeHue omnepupoBaTh MOHATUAMU: CIYYaWHBIA ONBIT U CIy4allHOE COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYUCISATH BEPOSITHOCTD C MCIIOJI30BAHUEM IPahUIECKUX METOJIOB;
MPUMEHATH (POPMYIIBI CIIOKEHUSI U YMHOKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYITBI
IIPU pEIIEHUM 3ajay; OLEHWBATh BEPOSTHOCTH PEAIbHBIX COOBITHUI; 3HAKOMCTBO CO CIIy4ailHbIMHU
BEIMYMHAMU; YMEHUE NPUBOJUTH NPUMEPHI MPOSBIECHUS 3aKOHA OOJBLIMX YUCENl B IPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

I1P69. ymenue onepupoBaTh MOHATHSAMHU: TOUKA, IPsIMasi, INIOCKOCTb, IPOCTPAHCTBO, JBYIPAaHHBIN
yroJl, CKpEeIIMBAIOIIHEC MIPsIMbIE, TapaJIEIbHOCTh U NEPIEHANKYIIPHOCTD NPSAMBIX U IIJIOCKOCTEM,
YroJl MEXAYy HpsMBbIMH, Yol MEXAY HpsIMOM M IIJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKHM JO IUIOCKOCTH, PAcCTOSHUE MEXIY IMPSAMBIMHM, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH; yMEHHE HCIIONb30BaTh MPH PEIICHUH 33134 H3y4YCHHbIE (DAKTBI M TEOpEMBI
IUTAHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEro MUPA;

I1P610. ymeHue onepupoBaTh MOHATUSAMU: MHOIOIPDAaHHHMK, CEYEHHE MHOIOIpaHHHKA, KYO,
napajiesienune], npu3Ma, nupamuaa, Gurypa U noBepXHOCTb BpPALICHUs, IWIMHAP, KOHYC, LIap,
cdepa, ceueHus GUrypbl BpallleHUs, IUIOCKOCTh, Kacaromascs cepsl, HUINHAPA, KOHYCa, IUIOIAab
MOBEPXHOCTH THPAMUIBI, MPHU3MBI, KOHYCa, IMJIMHApa, IUomans chepsl, o0bem KyoOa,
IPSIMOYTOJIBHOTO Mapajllesienuneaa, MNUpaMHuabl, NPU3MbI, IWIMHAPA, KOHyca, LIapa; yMEHHUE
n300pakaTh MHOTOTPAaHHUKM M TOBEPXHOCTH BpAIICHUS, MX CEYCHHUS OT PYKH, C TOMOIIBIO
YEpTEKHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CpEACTB; YMEHHE pAaclo3HaBaTb CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [IPaBUJIbHBIE MHOIOIPAHHUKY;

I1P611. ymeHue omepupoBaTh MOHATUSAMH: JBI)KEHHE B IPOCTPAHCTBE, MOAOOHbIE (GUIYpHI B
IIPOCTPAHCTBE; UCMOJIb30BaTh OTHOUICHUE TIONIA/Iel MOBEPXHOCTEH U 00BEMOB MOJOOHBIX (HUTYP
IIPY PELICHNN 33]1a4;

I1P612. ymeHHe BBIYMCIATh T€OMETPUUECKUE BEIMYMHBI (JTMHA, YTOJI, VIO b, 00BEM, MJIOLIAlb
MTOBEPXHOCTH), UCIIOJIb3Yys U3YYEHHbIE POPMYJIIbI U METOIBI;

[1P6G13. ymeHue omnepupoBaTh MOHATHSAMH: IMPSMOYTOJIbHAs CHUCTEMa KOOPJIMHAT, KOOPAWHATHI
TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE MPOU3BEJIEHUE, YTOJI MEXIy BEKTOpaMHU, CyMMa
BEKTOPOB, INPOM3BEJCHHE BEKTOpPa Ha YHCIO; HAaXOJUTh C TOMOIIBI0O H3YUYEHHBIX (QOpMyI
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs TOUKAMY;

I1P614. ymenue BbIOMpaTh MOIXOISAIINN M3ydEHHBIH METOJ JJI pelleHHs 3ajjaud, pacrno3HaBaTh
MaTeMaTHueckue (GakTbl 1 MaTeMaTHYECKUE MOJAETH B MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHHUE NPUBOAMUTH MPUMEPHl MAaTEMaTHYECKUX OTKPBITMM POCCUHCKON M MHUPOBOMN
MaTeMaTHYECKOW HAYKH;

[IPG1. BmameHue MeTOAAaMU JIOKA3aTENbCTB, AJITOPUTMAaMHU  pEHICHHUS 3aJad; yMEHHe
(dbopMynpoBaTh ONpeAeNeHusl, aKCHOMbI U TEOPEMBI, IPUMEHATh MX, MPOBOJUTH JOKa3aTelIbHbIE
paccyKIeHHs B XOZ€ PELICHUs 3a7ay;

[1P62. ymeHue onepupoBaTh MOHATUSAMHU: CTENEHb YMCHA, JIorapu(M YUCIa; YMEHHE BBIIOIHSITH
BBIUMCIIEHHE 3HA4eHUH M TpeoOpa3oBaHUS BBIPAKEHUH CO CTEMEHAMU M Jorapudmam,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAKEHUIA;

I1P63. ymeHue omnepupoBaTh MOHATHUAMHU: palMOHAJIBHBIC, HPPALMOHAIbHbBIE, [OKa3aTeNIbHBIE,
CTETEeHHbIE, JorapupMuUecKrue, TPUrOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;



I1P64. ymenue onepupoBaTh NOHATHAMM: (QYHKLUS, HENpepblBHas (DyHKIMs, NPOU3BOAHASI,
nepBOOOpa3Has, ONpEACNCHHBI WHTErpaj; YMEHHE HAaXOOUTh MPOU3BOJIHBIC 3JIEMEHTAaPHBIX
(GyHKUIUH, UCHIOJB3Ys CIIPAaBOYHBIC MAaTEPUAIIbI, CCIIEAOBATh B MIPOCTEUIINX CIy4asX (YHKIUU Ha
MOHOTOHHOCTb, HaXOJWUTh HAaWOONIbIIMNE M HAaUMEHbIINE 3HAYCHUs (YHKUUH; CTPOUTH TIpaduKu
MHOTOYJICHOB C HMCIIOJIb30BaHUEM allapara MaTeMaTHYecKOro aHajin3a; MPUMEHSTh MPOU3BOIHYIO
IIPU PELICHUH 3aJjad Ha JBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTUPOBAHHBIE 33]a4l Ha HauOOJbIINE U
HalMEHBLINE 3HAaYEeHUs, Ha HAXOKACHUE ITyTH, CKOPOCTH U YCKOPEHUS;

I1P65. ymeHue omepupoBaTh NOHATUSAMH: palMOHAJIbHAs (QYHKLUSA, MOKazaTeslbHas (QYHKLUS,
creneHHas (yHKOus, Jorapudmudeckas (yHKIHUS, TPUTOHOMETpUYeCKHe (DyHKIMH, OOpaTHBIC
(GyHKINHU; YMEHHUE CTPOUTH TPaPUKH U3yYSHHBIX (PYHKIUH, HCIIOIB30BaTh Tpa(UuKy Npu N3ydEeHUH
MPOIIECCOB M 3aBUCHUMOCTEH, NMPH PEUICHWH 3aad U3 JAPYIHX YYeOHBIX NMPEIMETOB M 3a/1ad M3
peanbHOM JKU3HU; BRIpaXKaTh (POpMysIaMH 3aBHCUMOCTH MEKIY BEIIMYMHAMU;

[1P66. ymenue pemaTh TEKCTOBBIC 3aJla4d Pa3HBIX THUIIOB (B TOM YHUCIIE HA TPOLEHTHI, AOIH U
YacTH, Ha JBIXKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIYyr, HAJIOIW, 3aJayd U3 o0jacTu
yIpaBJIeHUs] JUYHBIMA UM CEeMeHHBbIMM (UHAHCAMHU); COCTABIATH BBIPAXKEHUSA, YpaBHEHUS,
HEpPaBEHCTBA M MX CUCTEMBI IO YCIOBHIO 3aayH, UCCIEI0BaTh MOJIYYEHHOE pEIlIeHHE U OLlEHUBATh
IIPaBJONOI00HOCT PE3YJIbTATOB;

[1P67. ymeHue omepupoBaTh HOHATHSAMH: CpeaHee apudmerHdeckoe, MeanaHa, HauOoOJbIIee U
HaMMEHBIIIEe 3HAYCHHUS, Pa3Max, TUCIIEPCHS, CTAHJAPTHOE OTKIIOHEHUE YMCIIOBOTO HAbopa; yMEeHne
W3BIICKaTh, MHTEPIPETHPOBATh HMH(OPMAIMIO, NPEACTABICHHYIO B Ta0iHIax, Ha AHarpammax,
rpaduKax, OTpaXkaroIyl0 CBOWCTBA PEaTbHBIX MPOLECCOB U SIBICHUH; MPEACTABIATh HHPOPMALIUIO
C IOMOIIBIO TalOJMIl W JuarpaMM; HCCIEI0BAaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIE C
NPUMEHEHHEM TpapUUeCKUX METOI0B U 3JIEKTPOHHBIX CPE/ICTB;

ITP68. ymeHue onepupoBaTh MOHATUAMU: CIYYalHBIH ONBIT U CIy4allHOE COOBITHE, BEPOSTHOCTh
CITy4yaifHOro COOBITHSI; YMEHHE BBIUYUCIIATH BEPOSITHOCTD C UCIOJIb30BaHUEM I'paUueCKUX METOJIOB;
IPUMEHATH (POPMYJIIBI CIIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOpHbIE (PAKTHI U (POPMYJIBI
NIpU pEelICHUM 3aJ1ad; OICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMH; YMEHUE TPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCEN B MPUPOAHBIX U
OOIIECTBEHHBIX SBIICHUSIX;

[1P6Y9. ymenue onepupoBaTh MOHATHIMHU: TOYKA, MPSIMast, TUIOCKOCTh, MTPOCTPAHCTBO, JBYTPAHHBIN
yToJl, CKpeIMBaIOIINecs IpsMble, TApaJUIeIbHOCTh U NEPIEHANKYISAPHOCTD MPSIMBIX U TNIOCKOCTEH,
Yyrodl MEXAYy TNPSAMBIMH, YIOJ MEXIy MpsIMOH M IJIOCKOCTBIO, YroJd MEXAY IUIOCKOCTSIMH,
paccTosiHHE€ OT TOYKHM JO IUIOCKOCTH, PAcCTOSHHUE MEXIY MpPSIMBIMH, DPACCTOSHUE MEXKIY
IUIOCKOCTSIMH; yMEHHE MCIIONb30BaTh MPH pEIIeHUH 33a/4ad HM3y4YeHHblEe (DAKTbI M TEOpeMbl
TUTAHUMETPHUH;, YMEHHE OIEHUBATH Pa3Mephl 00BEKTOB OKPYKAIOIIEr0 MHPA;

[1P610. ymeHue omepupoBaTh TMOHATUSMHU: MHOTOTPAaHHHUK, CEYEHHWE MHOTOTpaHHHKa, KYO,
napaiesienures, Ipu3Ma, mupamuaa, GUrypa U MoBEPXHOCTh BPAIICHUS, IMIMHAD, KOHYC, IIap,
cdepa, ceueHus GpUTYpHI BpaIeHHS, TUIOCKOCTh, KACArOIIAsAcs cephl, MWINHIPA, KOHYCa, TUTOIIAIb
MOBEPXHOCTU THUPAMUIBI, MPU3MBI, KOHYCa, IMIMHApa, IUomans chepsl, o0bem KyoOa,
NPSMOYTOJIBHOTO TapajleNienunesa, MUpaMuabl, NMPU3MBbI, IWIMHApa, KOHyca, IIapa; yMEHUe
n300pakaTh MHOTOTPAaHHUKU M TOBEPXHOCTU BpAIIEHUS, MX CEUEHHUS OT DPYKH, C IOMOIIBIO
YEepPTEeXKHBIX HMHCTPYMEHTOB M OJIGKTPOHHBIX CPEJICTB; yMEHHE paclo3HaBaTb CHMMETPHIO B
MIPOCTPAHCTBE; yMEHHUE PAcIiO3HABATh MMPABIIILHBIE MHOTOTDAHHUKH;



[IP611. ymenue omepupoBaTh TOHATHSMHU: IBHKEHHUE B TPOCTPAHCTBE, MOJ0OHBIE (GUTYpPHI B
MIPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHUE IUIONIA/ICi MOBEPXHOCTEH U 00BbEMOB MOJOOHBIX (QHUTYD
IIpU pELICHNN 33]1a4;

[TPG12. ymeHMe BBIYUCIATH TEOMETPUYECKHUE BEIMUMHEI (IJIMHA, YTOJI, IO, 00beM, IIoaab
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

I1P613. ymeHue onepupoBaTh MOHATUAMHU: NPSAMOYToJbHAas CUCTEMAa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE MPOM3BEIEHUE, YTOJI MEKIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEIEHUE BEKTOpa HAa YMWCJIO; HAXOAUTh C IOMOINBIO M3Y4YEHHBIX (HOpMyI
KOOpJMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs TOUKAMY;

[1P614. ymenue BbIOMpaATh MOIXOAALINA M3YyYSHHBIH METOJA JJs PElIeHHs 3aJa4H, paclo3HaBaTh
MaTeMaTH4ecKue (akThl 1 MAaTEMaTHYECKUE MOJICNIU B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B
HCKYCCTBE; YMEHME INPHUBOJIUTH IPUMEPBl MATEMATHYECKUX OTKPBITMM POCCUHCKOW M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[IPyl. ymeHue onepupoBaTh NOHATUIMU: OIPEIEICHNUE, AKCUOMA, TEOPEMA, CIEACTBHUE, CBOMCTBO,
IPU3HAK, J0Ka3aTelbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKU; yMeHHUE (hopMmynupoBaTh oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKIAEHUE, NIPUBOJUTE NPUMEPHI U KOHTPIPUMEPBI, MCIOJIb30BaTh METOJ
MaTEeMaTUYECKONM MHIYKLUHU; IMPOBOJUTH JOKA3aTEIIbHBIE DPACCYXKICHUA IPU PEUICHUM 3a]ad,
OLICHUBATh JIOTUYECKYIO ITPABUIIBHOCTD PACCYXKICHUM;

[IPy2. ymeHue omnepupoBaTh NOHSTUSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpallu HaJ
MHO>KECTBaMHU; YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juisl ONMCAHUS
peanbHBIX TPOLIECCOB W SBICHWA M TPH PEIICHUH 33734, B TOM YHCJIE W3 APYIHX Y4eOHBIX
IIPEIMETOB;

[TPy3. ymeHue onepupoBaTh NOHATUAMM: Tpad, CBI3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH;
YMEHHE 3a/1aBaTh U OIUCBIBaTh Tpadbl pPa3IUYHBIMU CHOCOOAMH; MCIIOJIB30BaTh TIpadbl mpu
pEILIECHNN 33]1a4;

[TPy4. ymeHue cBOOOJHO ONEpPUPOBATH MOHATHAMU: COYETAHUE, IEPECTAHOBKA, YHCIO COUYETaHU,
YHUCJIO TIepecTaHoBOK; OuHOM HplOoTOHa; yMeHuMe NpPUMEHSTh KOMOWHATOpHBIE (AaKTBl U
pacCyKJIeHHUs U1 PELICHUs 3a/a4;

IIPyS. ymeHune onepupoBaTh NOHATHUSAMHU: HATypaJIbHOE YHCIIO, LIEJI0€ YUCIIO, OCTATOK IO MOZYJIIO,
palMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YUCII0, MHOKECTBA HATYPAJIBHBIX, LIEJBIX, PAllMOHAIbHBIX,
JeUCTBUTENbHBIX YHCEN; YMEHHE MCIOJIb30BaTh MPU3HAKM JAEIMMOCTH, HAaUMEHbIIMH oOImui
JeTUTENh U HauMeHbIllee oblee KpaTHoe, allropuT™ EBKIIMAa npu pelieHun 3a1ad; 3HaKOMCTBO C
Pa3IMYHBIMU ITO3ULUOHHBIMU CUCTEMaMU CUHUCIICHUS,

[1Py6. ymeHue cBOOOJHO OMEPUPOBATh MOHATHSIMHU: CTENEHb C ILEJIBIM I0Ka3aTelleM, KOpEHb
HaTypaJbHOM CTENEHHW, CTENEHb C PAalHMOHAIBHBIM II0KAa3aTeJIeM, CTENEHb C JIEHCTBUTEIIBHBIM
(BellecTBEHHBIM) IOKa3aTeneM, JjorapudmM uuciaa, CHHYC, KOCUHYC M TaHTE€HC INPOHU3BOJILHOTO
YHUCIIA;

[IPy7. ymeHue omnepupoBaThb MOHATHSAMH: TOXIECTBO, TOXJAECTBEHHOE IMpeoOpa3oBaHUe,
YPaBHEHUE, HEPABEHCTBO, CHUCTEMA YPAaBHEHMM M HEPAaBEHCTB, PAaBHOCHUJIBHOCTb YPAaBHEHHH,
HEPABEHCTB U CHUCTEM, palMOHAIbHBIE, HWPPALUOHAIBHBIE, I10KAa3aTEJIbHbIE, CTEIECHHBIE,
JorapupMHUUECKue, TPUTOHOMETPUUECKUE YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI, YMEHHE pellaTh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IOMOILNBIO Pa3IMYHBIX IPUEMOB; pellaTh YpPaBHEHHS,



HEPaBEHCTBA U CHUCTEMBI C MAapaMeTpoOM; MPUMEHATh YpaBHEHHs, HEPAaBEHCTBA, UX CHCTEMBbI IS
peleHHsI MaTeMaTHYeCKUX 3a/1a4 U 3a7a4d U3 pa3IMyHbIX 00JacTeil HayKu U pealbHOM KU3HHU;
[1Py8. ymeHue cBOOOAHO ONEPHPOBATh MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas QyHKUUS,
KOMIO3ULUS (QYHKUUH, AuHEWHHass (QyHKIUs, KBagpaTH4Has (QYHKUUS, CTEHeHHas (QYHKLIUSA C
LEJIBIM [TOKa3aTeNieM, TPUTOHOMETpHUYEeCKre (PYHKIIUHM, 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMH,
nokas3aTenabHas U Jiorapupmuyeckas (yHKLIHUU; YMEHHE CTPOUTh Ipa@uKu (YHKIHMM, BBITOIHATH
npeoOpa3zoBanus rpadukoB (YHKIHMH, YMEHHE HMCIOJb30BaTh Ipaduku (QYHKIHH Uil U3ydeHUS
IIPOLIECCOB M 3aBUCUMOCTEN IPU PELICHUM 3aJad U3 JPYIHX y4eOHBIX IPEJAMETOB U U3 peallbHOU
KHU3HU; BBIpaXKaTh (OpMyJIaMu 3aBUCUMOCTH MEX/y BEJIMYMHAMHU; YMEHUE CBOOOIHO ONEPUPOBAThH
MOHATUSIMH: YETHOCTh (YHKIMH, MEPUOAUYHOCTh (PYHKUUH, OrPAaHUUYEHHOCTh (YHKIIHH,
MOHOTOHHOCTh (DYHKIIMH, KCTpeMyM (YHKIHH, HAaHOOJIbIIee U HaUMEHbIee 3HAYeHUS (DYyHKIINU
Ha TPOMEXYTKE; YMEHUE MPOBOJUTH UCCIIEAOBaHUE (PYHKIMHU; YMEHHE HCIOIB30BaTh CBOICTBA U
rpaduky QYHKIMA U pelIeHus] ypaBHEHUH, HEPAaBEHCTB M 33/1a4 C TTapaMeTpaMu; H300paxarh Ha
KOOP/AMHATHOH MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

I1Py9. ymeHue cBOOOJHO ONEpUPOBAaTH HOHATUSAMH: IOCIEIOBATENBHOCTb, apu(MeTHueckKas
Iporpeccusi, FreoMeTpruecKas mporpeccus, 6€CKOHEeYHO yObIBarollas reoMeTpuyecKasi Iporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEA0BATEIbHOCTH, B TOM YHCIIE C IIOMOUIbIO PEKYPPEHTHBIX (opMyII;

[1Py10. ymeHue omepupoBaTh MOHATUSMH: HENPEPHIBHOCTh (PYHKIUH, ACHMITOTHI Tpaduka
¢dbyHKIMU, TiepBas W BTOpas MPOW3BOAHAS (PYHKLIWH, TE€OMETPHUECKUH W (PU3MUECKUIl CMBICT
MIPOU3BOIHOM, TIEPBOOOpa3Hasi, ONpPEAeICHHBIN HHTErpall; yMEHHE HaXOIUTh aCHMITOTHI Ipaduka
(GyHKINW; yMEHHE BBIUUCIATH MPOM3BOJHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO M KOMIIO3UIIUH
GyHKUMH, HAaXOQUTh ypaBHEHME KacaTelIbHOM K Tpapuky (GYHKIMH; YMEHHE MHCII0Jb30BaTh
NPOU3BOJIHYIO JUIl HUCCIeAOBaHUS (DYHKIUH, Ui HaXOXKICHHUS HAWIy4lllero pelieHus B
MPUKIIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX U (U3MUECKUX 3ajiayax, JUisl OnpeaeaeHus
CKOpPOCTH U YCKOPEHHUS; HAXOIUTh IUIOMAAN U 00bEeMBI (PUTYp € MOMOIIbIO HHTErpaia; MPUBOIUTD
IPUMEpPbI MAaTEMATUYECKOI'0 MOAETHPOBAHUS C TOMOLIBIO U PepeHINaTbHBIX YPaBHEHUH;
[MIPyll. ymeHume omepupoBaTh MOHATHUSMH: KOMIUIEKCHOE YHCIIO, COIpPSDKEHHBIE KOMIUIEKCHBIC
qHuciaa, MOAYJIb W apryMEHT KOMIUIEKCHOTO dHcia, (opMa 3amucu KOMIUIEKCHBIX —YHCell
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAsl U alredpanyeckas); yMeTb IPOU3BOIUTE apudMeTnyeckue
JEWCTBUS C KOMIUIEKCHBIMU YMCIIaMU; TIPUBOIUTH IPAMEPHI HCIIOIb30BaHMUSI KOMIUIEKCHBIX YHCEIT;
[1Py12. ymeHue CBOOOJHO OMNEpUPOBaTH MOHATUSAMHU: CpeaHee apupMeTHYecKoe, MeJHaHa,
HauOosplllee M HaWMEHbIee 3HAYCHMs, pa3Max, IUCIEPCHs, CTaHIapTHOE OTKJIOHEHHWE s
OINMCAHMs YHUCIOBBIX JaHHBIX; YMEHHE MCCIIEOBAaTh CTATUCTMUYECKHE NaHHbIE, B TOM YHUCIE C
IpPUMEHEHHEM TIpaUuecKuX METOJIOB U OJIIEKTPOHHBIX CPEJCTB; TpaHUuecKd HCCIe0BaTh
COBMECTHBIE HAOIIOJICHHS C TIOMOMIBIO THarpaMM pPacCeHBAaHUS U IMHEHHOW PETPECcCHH;

[1Py13. ymeHHe HaXOAWTh BEPOATHOCTH COOBITUH C HCHOJB30BaHHUEM TpaHUUECKUX METOJI0B;
MPUMEHSTH M1l pelIeHus: 3agad (HOpMyJIbl CIOKEHUS W yYMHOXKEHHS BEpPOSITHOCTEH, (opMyiry
MOJIHOM BeposITHOCTH, (opmyny bepHymin, komOuHatopHble (QakTel U (GOPMYIBI;, OLEHUBATh
BEPOSITHOCTH peajbHBIX COOBITUH; yMEHHE ONEepPHpPOBAaTh MOHATUSAMH: CIy4aiHas BEJIMYMHA,
pacripesielieHue  BEpPOATHOCTEH, MaTeMaTH4ecKoe OXHMJaHHWe, JUCHEepCUs M CTaHJIapTHOE
OTKJIOHEHHE CIy4alHOW BeIMYUHBI, (YHKIUHU paclpeneieHus W IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOTO M HOPMAJIBHOTO paclpe/ielieHnii; YMEHHE HCIOJIb30BaTh CBOWCTBA HM3YYEHHBIX
pacripenieieHuil IJisi pemeHns 3a/1a4; 3HaKOMCTBO C TMOHATHSIMH: 3aKOH OOJIBIIIMX YHCEN, METOJIbI



BbIOOPOYHBIX UCCIIEOBAaHUM; YMEHHE IIPUBOIUTH IPUMEPHI IIPOSIBICHUS 3aKOHA OOJIBIINX YHUCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

[1Py14. ymenue cBOOOJHO ONEPUPOBATH MOHATHAMHU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIyd, IUIOCKMH Yroj, JBYIPaHHBIM Yroj, TPEXTPaHHBIA Yroj, IepeceKaromuecs,
[apajuleJIbHbIE U CKPEIMBAIOIINECS NPSIMbIE, MAPAILIENBHOCTh U NMEPIEHAUKYIISIPHOCTD MPSAMBIX U
IUIOCKOCTEH, yroJl MEXAy MpsAMBIMHM, Yrojl MEXIy IpsAMOM M IUIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMH; yMEHHME MCII0Jb30BaTh IPH PEIIEHUU 337ad HM3y4eHHblE (AKTBI M TEOPEMbI
IUTAaHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM MUPE; YMEHUE OIIEPUPOBATh
MOHATUSMM: MHOTOIDAHHHUK, CEUYEHHWE MHOIOIPDAHHUKA, IPABWIBHBIM MHOTOTPaHHUK, INPU3MA,
nupampza, QGurypa W TMOBEpXHOCTh BpalleHWs, LHJIUHIAP, KOHYC, Imap, cdepa, pa3BepTKa
IIOBEPXHOCTHU, CEUYEHUsI KOHYCa M LIWJIMHAPA, apajuleIbHble OCH WM OCHOBAaHHUIO, CEYEHME 11apa,
IUIOCKOCTh, Kacaromasics chepbl, HWIMHIPA, KOHYCa; YMEHUE CTPOUTHh CEYEHHWE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYpBI W MOBEPXHOCTH BpAIICHUS, UX CEUYCHHUS, B TOM YHUCIE C
IIOMOILBIO  3JIEKTPOHHBIX CPEJCTB; yMEHHE IPUMEHSTh CBONCTBA TI'E€OMETPUYECKUX (uUryp,
CaMOCTOSITENIbHO (DOPMYJIMPOBAaTh ONPEAETICHUsS H3ydaeMblX (Uryp, BbLABUraTb THUIIOTE3Bl O
CBOMCTBaX M INpHU3HAKaX I'€OMETPUUECKUX (QUryp, 0OOOCHOBBIBATH MJIM ONPOBEPraTh UX; YMEHHE
IPOBOJUTh KIacCU(UKALUIO (QUIYyp IO pPA3JIMYHBIM HPU3HAKAM, BBIIOJIHATH HEOOXOIUMbBIE
JIOTIOJIHUTENbHBIE TIOCTPOEHUS;

[TPy15. ymeHnue cBOOOTHO OMEPUPOBATH MOHITUSAMU: TUIOIAAb (PUTYPHI, 00beM (DUTYpPBI, BETUYNHA
yrja, pacCTOSiHUE OT TOYKHU JIO0 IJIOCKOCTH, PAcCTOSHHUE MEXKIY NPSIMBIMU, PACCTOSHUE MEXIY
TUTOCKOCTSIMH, TUIOMAlb CeEphl, MIONIalb MOBEPXHOCTH MUPAMUIBI, IPU3MBbI, KOHYCA, UIHHIPA,
0o0beM Ky0a, MPsAMOYTOJIBHOTO MapajuieNienunesia, NupaMusl, PU3MBbl, [IUINHIPA, KOHYCa, 11apa;
YMEHHUE HaXOJUTh OTHOLIEHHE 00BbEMOB MO00HBIX GUTYP;

[1Py16. ymeHue cBOOOAHO ONEPUPOBATh MOHATHSAMU: JBIDKEHHE, MapajyIeIbHBIA MepeHoc,
CUMMETpPHUsl Ha IJIOCKOCTH M B INPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHuEe MOA0OMs, MOJOOHBIE
¢burypsl; ymMeHue pacro3HaBaTh paBHbIE U M0JI00HBIE (PUTYPBI, B TOM YHCJIEe B IPUPOE, HCKYCCTBE,
apXUTEKType; YMEHHUE HCII0JIb30BATh T'€OMETPUUYECKUE OTHOLICHHS, HAaXOIUTh TI'€OMETpUYECKUE
BEJIMYMHBI (JJIMHA, YroJl, IJIouaib, 00beM) MPU PEIIEHUH 3a/1a4 U3 APYTUX y4eOHbIX MPEIMETOB U
W3 peaIbHOM KU3HU;

[1Py17. ymeHue cBOOOJHO ONEpUPOBATh MOHATUSAMU: NPSAMOYTOJIbHAsI CUCTEMa KOOPAUHAT, BEKTOD,
KOOpJAMHATBl TOYKH, KOOPAWUHATBl BEKTOpAa, CyMMa BEKTOPOB, IIPOMU3BEACHHUE BEKTOpA Ha 4YHCIIO,
pasioKeHue BEKTOpa Mo 6a3ucy, CKaIsipHOE MPOU3BEEHUE, BEKTOPHOE TPOU3BEACHUE, YTOII MEXKIY
BEKTOpPaMM; YMEHHME HCIIOJIb30BATh BEKTOPHBIH M KOOPAWHATHBIA METOA [UId DPEIICHHUs
reOMEeTPHUECKUX 3a]a4 U 33/1a4 IPYTUX Y4eOHBIX IPEIMETOB; ONEPUPOBATH MOHATHIMU: MaTpHUIla 2
X 2 1 3 X 3, onpenenuTens MaTPUILbL, TEOMETPUUECKANA CMBICI OIIPEAEIIUTENS;

[IPyl8. ymeHue wMoJenupoBaTh peajbHblE CHTyallud Ha S3bIKE MAaTEMaTHUKH; COCTaBIIATH
BBIPQXXEHUS, YPAaBHEHMs, HEpPABEHCTBA W HUX CHUCTEMBbl IO YCIOBHUIO 3a/ayd, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIM C MCIOJIb30BAaHUEM allapara aiaredOpbl, WHTEPIPETUPOBATh MOTYyYEHHBIN
pE3yJIbTaT; CTPOUTh MAaTEMATUYECKUE MOJENN C IOMOIIBIO T€OMETPUUECKUX MOHSITUNA U BEIUYHH,
pelmars CBA3aHHBIE C HUMHU IPAKTHUYECKHUE 3aJa4M; COCTAaBJISITh BEPOSATHOCTHYIO MOJENb H
UHTEPIIPETUPOBATh IONYYEHHBIM pe3ynbTaT; pellaTh MPUKIAAHBIE 337aud  CPEACTBaAMU
MaTeMaTHYECKOro aHAJIN3a, B TOM YHUCIIE COIIMATbHO-I)KOHOMHUYECKOTO U (PM3UUECKOT0 XapaKTepa;



[TPy19. ymeHnne BbIOMpATh MOAXOMSIIMA METOMA JJIA PEIICHUS 3aJa4yd; MOHUMaHUE 3HAYUMOCTH
MaTeMaTUKd B H3YYEHMM IPUPOJHBIX M OOIIECTBEHHBIX IIPOLIECCOB M SBICHUM; yMEHUE
pacrno3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMAaTHKHM B MCKYCCTBE, YMEHHE IPHUBOJIUTH IPUMEpPHI
MAaTE€MaTUYECKUX OTKPBITHM POCCUMCKON U MUPOBOM MATEMATUYECKON HAYKU;

MP1. camocrosTenbHO (OPMYIHPOBAaTh M aAKTyaIM3UpOBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycTaHaBiaMBaTh CyLIECTBEHHBIN NMPU3HAK WM OCHOBAHMS Ul CpPAaBHEHMs, KJIacCU(UKALUN U
0000I1IeHHS;

MP3. onpenenars nenu JesTeIbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHKCHHUS;

MP4. BbISBIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMSIX;

MP7. BnaneTp HaBbIKAMHU Y4€OHO-HCCIIEOBATEIbCKONM W IPOEKTHOM JESATENbHOCTH, HaBbIKAMU
paszpereHus mpooieM;

MPS. criocoGHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB PELICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP9. oBnaneHune BHIAMHU AEATEIBHOCTH IO IOJYYEHHMIO HOBOI'O 3HAHHUA, €r0 HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUYHBIX YUYEOHBIX CUTyallUsiX, B TOM YHCJE IPU CO3AAHUHU
Y4EOHBIX M COLIMATIBbHBIX IPOEKTOB;

MP10. ¢opmupoBaHue HaydyHOrO THIA MBIIUICHUS, BIIQJACHWE HAYYHOW TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMHU U METO/IaMU;

MP11. craButh u (QopMyIupOBaTH COOCTBEHHBIC 3a7ayll B OOpa30OBaTENbHOW ACATEIBHOCTH M
KU3HEHHBIX CUTYallUsIX;

MP12. BBISIBIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UpOBATh 3a/1a4y, BbIIBUraTh TUIIOTE3Y
€€ pelICHMs], HAXOANUTh apryMEHTHI IS JOKa3aTeJIbCTBA CBOMX YTBEPKIAEHUH, 3a7aBaTh apaMeTPhI
Y KPUTEPUU PELICHMS,

MP13. aHanu3upoBaTh NOJYyYEHHBIE B XO/I€ PELICHUS 3a1a4M PE3yIbTaThl, KPUHTUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

MP14. naBaTh OIIEHKY HOBBIM CUTYallUSM, OLIECHUBATh IPUOOPETEHHBIN OMBIT;

MP15. pa3zpabatbiBaTh IUIaH pelIeHrs NPoOIeMbl C YUETOM aHaJIN3a UMEIOIINXCS MaTepUATIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

MP16. ocyiiecTBisATh IeJCHANIPABICHHBIM MOUCK TEPEHOCa CPEJCTB M CIOCOOOB JIEHWCTBHS B
npodeccuoHaNbHYIO Cpeny;

MP17. yMeTp TEpeHOCUTh 3HAHHUSA B [IO3HABATENbHYI0 W  TPaKTHYECKyl0 001acTu
KHU3HEIEATEIBHOCTH;

MP18. ymeTs UHTErpUpPOBaTh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

MP20. craButh npo0iaeMsl U 3a7a4H, T0MYCKAIOIINE albTepHATUBHBIE PELICHUS;

MP21. BnameTre HaBbIKAMHM IMOJy4€HHUS UWHGOpPMalMW U3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH MOUCK, aHATN3, CUCTEMATH3alMI0 U UHTEpIIpeTalnio HHOopMauu
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

MP22. co3naBaTh TEKCThI B pa3iIMyHbIX (popMaTax ¢ y4yeToM Ha3Ha4eHUs MHPOPMALUU U IeTIeBOU
ayJAMTOPUH, BEIOKpAst ONTUMANIbHYIO (hOpMY Mpe/ICTaBIeHHs U BU3YyaTU3aliH;

MP23. oueHuBaTh JAOCTOBEPHOCTh, JETUTUMHOCTH MH(OpPMAIMM, €€ COOTBETCTBHE INPABOBHIM M
MOPaJIbHO-ITUYECKHM HOpPMaM;

MP26. ocymiecTBiIsATh KOMMYHUKAIIUU BO BCeX cepax KU3HU;
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MP27. pacrio3HaBaTh HeBepOAIbHBIC CPEACTBA OOIIECHUS, TOHUMATh 3HAYCHUE COIMAIbHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI U CMATYATh KOH(QIUKTHL;

MP28. B1aieTs pa3InyHbIMU CLIOCOOaMU OOIICHUS ¥ B3aUMO,ICH CTBUS;

MP29. apryMeHTHPOBAHHO BECTH JUAJIOT, YMETh CMSATYATh KOH(QIHNKTHBIC CUTYaIUH;

MP30. pa3BepHyTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUSI C HUCIOJIb30BAHHUEM S3BIKOBBIX
CpPEICTB;

MP31. noHUMATh U UCTIOIB30BATH MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBHUIYATbHON pabOTHI;

MP33. npuHuUMaTh LEIM COBMECTHOW JIEATEIBHOCTH, OPraHHU30BBIBATH U KOOPIAMHUPOBATH
JEHCTBUS 10 €€ JOCTUKEHUIO: COCTABIIAThH IUIaH ACHCTBUIA, paclpeiessaTh POJU C yUeTOM MHEHUMN
Y4aCTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

MP34. onieHHBaTh Ka4€CTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHHKA KOMAH/IbI B OOIIHIA pe3yabTaT 1Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

MP38. caMOCTOSATENFHO OCYIIECTBIISATh IMO3HABATEIBHYIO NIESTEILHOCTh, BBIBIATH IPOOJIEMBI,
CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00PAa30BATEIbHOMN ACSITETbHOCTA M KU3HEHHBIX
CUTYaIUsX;

MP39. caMOCTOATEIHHO COCTABIATH IUIAH PELICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOUTEHUIA;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHSsIM;

MP41. pactupsaTh paMKu yueOHOTO IIPEeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTECHUN;

MP42. nenath 0co3HaHHBIN BBIOOp, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
MP43. onieHnBaTh MPHOOPETEHHBIN OTIBIT;

MP44. cioco6cTBOBaTh POPMUPOBAHUIO U MPOSIBICHUIO MIMPOKOW SPYAUIMHU B Pa3HBIX 001aCTAX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

MP45. naBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIECIISIM;

MP46. BnageTh HaBbIKaMH MTO3HABATEJILHON peQuIeKCHM KaK OCO3HAHUSI COBEPILIAEMBIX NEHCTBUI U

MBICJIUTENIBHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMIA;
MP47. ucnonp3oBaTh NpueMbl peQIIeKCUH ISl OLEHKU CUTYaI[MH, BBIOOpa BEPHOTO PEIICHMUS;

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPEANoJaralomuil chopMUpPOBAHHOCTD:
MP49. camoco3HaHHS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHHMATh CBOE SMOIIMOHAJIBHOE COCTOSHHE,

BHJIETH HANPABJICHUS PAa3BUTHUSI COOCTBEHHOM SMOIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;
MP50. camoperynupoBaHusi, BKJIFOYAIOUIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJEHHUE, CIIOCOOHOCTh aAaNTUPOBAThCA K dMOIMOHAIBHBIM MU3MEHEHUSIM U MPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

MP51. chopMupoBaHHOCTh BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOIEH CTpEMIICHHE K JOCTH)KEHUIO
eIl W yCmexy, ONTHUMHU3M, HHHUIMATUBHOCTb, YMEHHE JEHUCTBOBATb, MCXOAs U3 CBOMX
BO3MOXKHOCTEIH;

MP52. smmaTtum, BKIIOYArOMed CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHHUE JIPYTHX,
YUUTHIBAaTh €ro TMpU OCYIIECTBICHHMH KOMMYHUKAIIMM, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKNBAHNIO;

MP54. npunumats ce0s, MOHUMAs CBOM HEJOCTATKH M JIOCTOMHCTBA;

MP55. npruHEMAaTh MOTHUBBI U aPTYMEHTBI IPYTUX JIFOACH IIPU aHAIU3€ PE3YIbTAaTOB IAEATEIBHOCTH;
MP56. nmpu3HaBaTh CBOE MPaBO U MPABO JPYTUX JIO/EH Ha OIIUOKH;
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MP53. conuanbHBIX HaBBIKOB, BKJIIOYAIONINX CHOCOOHOCTHh BBICTPAWBATh OTHOIICHHS C JPYTHMH
JIOIbMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3peniaTb KOH(INKTHI,

JIP1. chOpMHUPOBAaHHOCTh TPAXKAAHCKOW TO3UIMH  OOydYalomIerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00I11eCTBA;

JIP6. ymeHUe B3aUMO/CHCTBOBATE C CONMATLHBIMA HHCTUTYTAMU B COOTBETCTBHH C MX (DYHKIUSIMU
Y Ha3HAYEHUEM;

MaTPpUOTHUYECKOTO BOCTIUTAHUS:

JIPS. copMuUpOBaHHOCTH POCCHICKOW TPaKTAHCKOW HICHTUYHOCTH, MATPUOTHU3MA, YBAXKCHHS K
CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH Iepell PoauHoOM, ropnocTu 3a cBOM Kpai, cBoro Poauny,
CBOM SI3BIK U KYJBTYPY, IPOIUIOE U HACTOSIIEE MHOIOHAIIMOHANILHOTO Hapoia Poccuu;

JIP9. 1leHHOCTHOE OTHOIIEHHE K IOCYJAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY M MPUPOJHOMY
HacJeAMIo, MaMSITHUKAM, TpaIulusIM HaponoB Poccun, noctukenusim Poccun B Hayke, UCKYCCTBE,
CHOpTE, TEXHOJIOTUAX U TPYAE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPOa;

JIP12. chopMupOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUYCCKOTO ITOBEICHHS;

JIP14. oco3HaHue JIMYHOTO BKJIAJa B TIOCTPOSHUE YCTOMYUBOTO OYIyIIero;

JIP16. scTeTnueckoe OTHOIIEHHWE K MHUpY, BKIIOYas ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIIICHU;

JIP17. ciocoOHOCTH BOCIIPUHUMATD Pa3IMYHbIE BUIbI HCKYCCTBA, TPAIUIIMN U TBOPUECTBO CBOETO U
JPYrUX HapoJO0B, OLIYHIaTh SMOLMOHAIBHOE BO3JAEHCTBUE HCKYCCTBA; KYJIbTYPHBIX TPaJuLUl U
HapoOJIHOT'0 TBOPYECTBA; TPYAOBOI'O BOCIIUTAHMUS:

JIP23. rOTOBHOCTH K TPYyAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0II00UE;

JIP25. wnTepec k paznuuHbIM cepaMm TpodecCHOHATbLHON JAESITENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;
JIP26. rOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO UM CaMOOOPA30BaHMIO HAa TMPOTSKEHUU BCEH
KU3HH;

JIP27. chopMHUpPOBaHHOCTh HKOJIOTMUYECKON KYyJIbTYpbl, TIOHMMaHUE€ BIHUSHHUS COLHUAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSHHME NPUPOJHOM U COLUMAIBHOM Cpebl, OCO3HAHHE
rI100aTBbHOTO XapaKTepa YKOJIOTHIECKUX MpodiieM

JIP30. yMEHUue MIPOTHO3UPOBATH HeOIaronpusITHbIE HKOJIOTUYECKUE MOCJIE/ICTBUS
MpeANPUHUMAEMbIX AEHCTBUNA, TPEIOTBpalIaTh UX;

JIP32. chopmrpoBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd H OOIIECTBEHHOW TMPAaKTHUKHA, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYP, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

JIP33. coBepIIeHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYpPhl KaK CpPEJACTBA B3aUMOJICUCTBUSA
MEXy JIIOJIbMH U TIO3HAHUS MUDA;

JIP34. oco3HaHHE LIEHHOCTHM HAy4YHOH NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO H
HCCIIEIOBATENBCKYIO AESITENIBHOCTh HHANBUYAIbHO U B TPYIIIIE;

COI[Cp)KaHI/IC MPAaKTUYCCKUX U J'Ia60paTOpHLIX 3aHATUN OPUCHTHUPOBAHO Ha IMOATIOTOBKY

o0Oyyaromuxcsi K OCBOEHUIO TNMPOPECCHOHAILHOIO MOAYJS IMPOrpaMMbl MOATOTOBKH CIIEIUAIMCTOB
CPEIIHErO 3BEHA I10 CHIEHUATBHOCTH 1 OBJIAJICHUIO NPOPEeCcCUOHAIbHBIMU KOMNEMEHUUAMU:
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I1IK 1.1 AHanu3upoBath TpeOOBaHMS TEXHUUYECKOTO 33JaHUs Ha MPOEKTHUPOBAHUE ITHU(PPOBBIX
CHUCTEM.

A Takke POpMUPOBAHMIO 0OULUX KOMNEMEHYUIL.

OK 01 Beoibupars cmocoObl pemieHus 3a7ad  NpOo(PEecCHOHATBHON  JEATENbHOCTH
MIPUMEHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcrnonb3oBaTb COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W MHTEPHpPETaluu
uHpopManud ¥ HUHOOPMALMOHHBIE TEXHOJOTUU Jsl BBINOJHEHUs 3a7ad MNpodeccHOHaIbHON
NEeSATETbHOCTH

OK 03 IlmanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPOGECCHOHAIBHOEC M JIMYHOCTHOE
pa3BHUTHE, TPEANPUHUMATEIHCKYIO ICSITEILHOCTh B MpOodecCHOHANBLHOW cdepe, HCIOJIb30BaTh
3HAHUSA 0 MPABOBOM U (PMHAHCOBOW I'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIGKTHBE U KOMAaH/IE

OK 05 OcyuiecTBisTh YCTHYIO U MUCbMEHHYI0 KOMMYHHMKAIIMIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COIMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06 IIposBrsaTh rpakJaHCKO-MATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HAa OCHOBE TPATUIIMOHHBIX POCCHHCKUX JTYXOBHO-HPABCTBEHHBIX ILIEHHOCTEH, B TOM
YHClie C YYETOM TapMOHHU3ALUUA MEXHAIIMOHATIBHBIX M MEKPEIUTHO3HBIX OTHOIICHUHN, MPUMEHSITh
CTaHJApThl aHTUKOPPYIIIUOHHOTO TTOBEACHUS

OK 07 CogeiicTBOBaTh COXpaHEHHUIO OKPYXAIOIICH Cpelbl, pecypcocOepeskeHUI0, MPUMEHSTh
3HaHHS 00 W3MCHCHWHM KJIMMara, WPHUHIUIBI OEPEeKIMBOrO IMPOHW3BOACTBA, A(P(HEKTHBHO
JeCTBOBATh B YPE3BBIYANHBIX CUTYAIIHIX

OK 08 Hcnonb3oBaTh cpeacTBa (PU3MUECKON KYJIbTYpbl JJII COXPAHEHUS U YKPEIJICHUS
3I0pOBbs B Tpoliecce MpoheCCHOHATBHON IeATENbHOCTH U MOJAJIEPKaHUs HEOOXOAUMOTO YPOBHS
(U3HYECKO MTOATOTOBICHHOCTH

OK 09 [Ilonb3oBatrbcs MpodeccHOHANBHON TOKyMEHTalueld Ha TOCYIJapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX.

Brinmonnenue npaktuyeckux padboT mo yueOHol aucuuiianie «MaTtemaTrukay HampaBlIeHO Ha:

- 00o00meHne, cUCTeMaTH3aIMI0, YIIyOJIeHHe, 3aKpervieHHe, pPa3BUTHE M JIeTAIU3AINI0
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUH MO0 KOHKPETHBIM TeMaM y4eOHOW JUCIUILTUHBL,

- (opmupoBaHuEe yMEHUN NTPHUMEHSATH TMOJYyYEHHbIE 3HAHWUSA Ha TMPAKTUKE, PeaTH3alUI0
€IMHCTBA MHTEIIEKTYaTbHON U MPAKTHUECKOHN JAeATeIbHOCTH;

- (¢dopMupoBaHME€ ¥ pa3BUTHE yMEHUW: HaAOMIOJaTh, CpaBHHUBATh, COMOCTABIISATH,
aHaTM3UpOBaTh, JeiaTh BBIBOABI M OOOOIIEHHS, CAMOCTOSTETPHO BECTH HCCIEIOBAHMUS,
MOJIB30BATHCS PA3IMUYHBIMU MIPUEMaMU U3MEPEHUH, OOPMIISATE pe3yJabTaThl B BUJE TAOJIHUII, CXEM,
rpaduKoB;

- Ppa3BUTHE WHTEIUICKTyaJIbHBIX yMEHUH Yy OyAylmux CHEIUATUCTOB: aHATUTHYECKUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPA0OTKY TPH PEIICHWH IOCTABIEHHBIX 3a/Jad MPO(ECCHOHATBHO 3HAYMMBIX KadecCTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOpPUECKasi MHUI[MATUBA.

[IpakTudeckue 3aHATHS TPOBOIATCA B PaMKaX COOTBETCTBYIONIEH TEMBI, TOCIE OCBOCHHS
JMIAKTUYECKUX SIMHUII, KOTOphIe 00ECTICUNBAIOT HATMYNE 3HAHUM, HEOOXOUMBIX JUIS €€ BBITTOTHEHHS.
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2METOINYECKHUE YKA3AHUA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe Ne 1
«ApudmMernyeckue aeiicTBUS HAJ AeHCTBUTEIbHBIMHA U KOMILJIEKCHBIMU YHUCJIAMU.
Ipu6auKeHHbIE BHIYUCIEHUD)

Heab: HayuyuTbcs BBINOJHATH JACUCTBHS C JACHCTBUTENBHBIMA W KOMIUIEKCHBIMHA YHUCJIAMHU,
BBITIOJIHATH TPUOJINKECHHBIC BHIYUCIICHHUS.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Bribupath crocoObl pemeHus 3a1a4 npohecCHOHATBHON AeITEeNbHOCTH TPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;
OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAIM3a M WHTepIpeTanuu nHGopMaum u
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JICSITENbHOCTH;
IIK 1.1 Anamum3upoBarh TpeOOBaHHS TEXHMYECKOTO 33JaHUs Ha MPOCKTUPOBaHHE LUPPOBBIX

CUCTEM.

MarepunanbHoe obecrnieyeHue:

WuauBuyanbHbIe 3aJaHUs, CIIPAaBOYHbIE MAaTEPUaIIbl, KOHCIIEKTHI JICKIU.
3ananne

1. Pemure 3agaun:

a) bpurane TexHuKoB ObLIa YCTaHOBJIEHA HOpPMA — IPOTATMBAHUE 3JIEKTPOIIPOBOA 1O 2,5 KM
B JleHb. B mepBblil eHb Opurajsa nporsHyia 2 KM IpOBOJA, a BO BTopod JeHb — 3kM. Haiigute
IIPOLIEHT BBINOJIHEHUS HOPMBI B IIEPBBINA U BTOPOIl 1€Hb.

0) B nexe paborator 20 pabouux, U3 HUX 8§ TEXHUKOB MO PEMOHTY KOMIIBIOTEPHBIX CETEH.
Kaxoii mporeHT oT Bcero ymciia paboyux Iiexa COCTABIISAIOT TEXHUKU MO0 PEMOHTY KOMIIbIOTEPHBIX
cerei?

B) Pabounii neHs mporpaMMucTa yMEeHbIIMICS ¢ 8 yacoB /10 7 yacoB. Ha CKOJIbKO MpOLIEHTOB
HYXKHO TOBBICUTH MPOM3BOJUTENBHOCTh TPYZa, YTOOBI MPU TEX K€ paclieHKax 3apaboTHas IaTa
Bo3pocia Ha 5%7?

2. Beoruucnure:

5,7\ (223 5 9). 12533 4t gl
a) (8 + 12) (3 8 2 58)’ 0) =45
11227
B) 424113 _ 51; r) 12,8:0,624-:3,05:0,05;
3 3 6 85:15—1
;[)159—129-(0,1+i); e) (1,82—2,3-13):23,
7 7 15 5 7
015-0153;, 3 (1307 -1,22):13,
—2+025 '
3. JlaHbI KOMITJICKCHBIC YHCIIA:
Zq = 3 + 21,
Zy = 4 — i,
Z3 = 5 + 21,
Z4_ - 6 - 31.
BremoaHUTE NEHCTBUS:
a) Zq " Zy t Z3 " Zy; 0) Z1"Z4 + 25" Z3
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Z3, Zs,
e) = 24
) Z4_’ ) Zl!

3) |21|; |Zz|, |Z3|, |Z4|'

IHopsinok BbINOJIHEHUS PA0OTHI:
3amanue Nel Pemure 3agaun

2 1 2+1 3
S
2) S4c==I=1
7 7 7 7
1 1 1.1 2 2.
3 3i+4:=0G+H+(+1)=7+31=75
2 1 2 1 1 1,
) 33-17=0-D+(-7)=2+7=2;
5 I.B_Z.t_Tt_71_7
121'4_2121ia_12-311_ 3 9’
6) 2l32-1,3_u3_13_3
5 3 5 11 5-11 5-1 5
) 3i+143=G+10+(G+3) =17+ =172,

3aganue Ne2 Bergucnure:
IMpumep. Haiitu (8+1i):(2-3i).

8+i
Pemenue. [lepenuiiem 3T0 OTHOILIEHUE B BUAE IPOOH: ——

2-31
VMHOXUB, €€ 4YNCIUTENb M 3HaMeHaTeldb Ha 2 + 3i ¥ BLIIOJIHHUB BCE npeo6pa30BaHI/m,
MOJIyYUM:
(8+i)(2+3i 13+26i .
(2430 = 1+2i
(2-3i)(2+30) 13

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

Kpurepun onenkn:

Ouenka "otTau4HoO'" cTaBUTCS, eciii paboTa BBINMOJHEHA B MOJTHOM 00BEME C COONIOCHUEM
HE00XO0TMMOM MOCIIeI0BaTEIHLHOCTH JACHCTBUM.

Onenka ''xopomo'" CTaBUTCS, €CIM BBINOJIHEHbI TpPeOOBaHUS K OLEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

OrneHka "'y10BJIETBOPUTEIBHO' CTaBUTCS, €CITM paboTa BHITIOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOTHEHHON YaCcTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBI.

OneHka '"Hey0BJIETBOPUTEJIBHO' CTAaBHUTCS, €CJIM pabOTa BBHIMIOJIHEHA HE TOJHOCTBHIO HIIU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.
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Tema 1.1 PazBurTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTHe Ne 2
«Pelmenne NpuKJIagHBIX 32124 HA IPOLEHTHD)

He.]]b: Hay‘lI/ITBCﬂ pf€aTh TEKCTOBBIC 3aa4l HA HAXO0XACHHUE IIPOUCHTOB OT YHCJIa.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Bribupath crocoObl pemeHust 3a1a4 mpoecCHOHATBHON AEATENbHOCTH MTPUMEHUTEIHHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U MHTEPIPETAluU UHPOPMAIHU U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH AJIs BBITIOJTHEHUS 3a/1a4 MPOPECCUOHANBHOMN JAeATeIbHOCTH;
I[IK 1.1 AnamusupoBaTh TpeOOBaHHS TEXHHUYECKOTO 3aJaHHs HAa MPOSKTHPOBAHHE HH(PPOBBIX

CUCTEM.

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

3amanne

1. Hanor Ha moxozasl coctaBisieT 13% ot 3apadoTHoit miatel. [locne ynepxanus Hajmora Ha
J0XOJIbl TPOTPAMMUCT TOJYYMJI 32 BBINOJHEHHYIO pabory 46530 pyonei. Ckonpko pyoOuei
COCTABIISIET CTOMMOCTD BBITIOJIHEHHON paOOThI?

2. B uHTepHeT-Mara3uHe MOXHO 3aKa3aTh JAETAlM JUIl PEMOHTA IUIaThl C JOCTaBKOM, Mpu
9TOM CTOMMOCTb JIOCTaBKU cocCTaBisieT 7% oOT croMMocTH 3akasza. [Ipenmpusitue nemaer 3akas
neranei Ha cymmy 60000pyGunelt, mpu 3ToM moiydaeT ckuaky 15% Ha onrtoBblil 3aka3. Kakosa
OyZeT CTOMMOCTH JIOCTaBKH JTOTO 3aKa3a’?

3. Komuccus 3a mexOaHKOBCKUIM mepeBos coctaBiseT 1,5% OT cyMMbl IepeBojia, HO HE
Menee 100 py6ueit. KakoBa Oyaet komuccus 3a Mexk0aHKOBCKUi riepeBoj; cyMMbl 50 000 pyOeit?

4. 25% ydacTHMKOB KOHKypca mpodmacTepcTBa mnpouuim B nonypunan, u3 HuX 10%
okazanuch B (¢uHane. CKOJIbKO OBUIO YYaCTHUKOB KOHKYypca, €ciM (PUHAIUCTaMM OKa3ajauch 8
4eNoBeK?

IMopsinok BHINOJIHEHHUS PAadOTHI:
Pemnre 3amaun:

OpauH TPOIEHT — ATO OJHA COTas JOJIA Yncia. MaTreMaTHIecKUMU 3HAKaMH OJIMH TPOIICHT
3amuchIBaeTcs Tak: 1%.

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

Kak naiitn 1% ot uncna? Pa3 1% 310 omHa coras 4acth, Hamo ducio pasaenuts Ha 100.
Henenue Ha 100 MoxxHO 3ameHUTH yMHOeHUEeM Ha 0,01. [Toatomy, uToOs! HaiiTh 1% OT naHHOTO
qucia, Hy)KHO YMHOXUTH ero Ha 0,01. A ecnu HykHO HailTH 5% OT uKcia, TO YMHOXKAeM JTaHHOE
yucao Ha 0,05 u T.71.

3adaua: Mara3uH 3aKkymnaeT sHeprocoeperaronye JaMIibl o ontoBoi 1ene 110 py6eit 3a
ITYKY U npojaeT ¢ HaneHkoi 30%. Kakoe Hanbonbiee YMCI0 TaKUX JIaMIT MOKHO KYITUTh B 3TOM
Marasune Ha 1200 py6ueii?

Pewenue
1) OmpenenseM HAIICHKY Mara3uHa:
30% =0,3;

110 - 0,3 = 33 py0. HalleHKA
16



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

3) OmpenenseM KOTHMUECTBO JIAMIT

1200 : 143 = 8 (ocrt. 56)

Omeem: 8
dopma npeacTaBIeHUs pe3yJbTaTa: BHIIIOJHCHHOE 33/ JaHKE

Kputepun ounenku:

OneHka "OoTJIMYHO" CTaBUTCS, €CJIM padoTa BBIMOJHEHA B ITOJIHOM 00BEME ¢ COOMIOICHUEM
HEOOXOAMMOI ITOCIEA0BATEILHOCTH ICHCTBUM.

Onenka '"'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPeOOBaHHMSA K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Onenka "ya0BJIeTBOPUTENbHO' CTaBUTCS, €ClM padOTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO TO3BOJISET MOJTYIUTh MPABUIIBHBIC PE3YIbTATHI M BHIBOJIHI.

Orenka '"Hey/10BJIETBOPHUTEJIBHO' CTaBUTCS, €CIM pad0Ta BBIMOJIHEHA HE MOJTHOCTBHIO HIIN
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISICT CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 3
«Pemenne panMoHaIbHBIX YPABHEHHIT H CHCTEM YPaBHEHHI»

Heab: dopmupoBaTh yMEHHs pellaTh JUHEHHbIC, KBaJpaTHbIE, OUKBaJpaTHBIC, IPOOHO-
palnMoHaIbHBIC YPABHEHUS.

BobinosiHeHue pa6oTsl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 Bribupath crocoObl pemeHus 3a1au npoecCUOHAIBbHON AEATEeIbHOCTH MPUMEHHUTEIBHO K
Pa3JIMYHBIM KOHTCKCTAaM;
OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAIM3a U UHTEPNPETaluu HH(POpMAIMU U
I/IH(l)OpMaHI/IOHHI)IC TEXHOJOI'HU JJIA BBIIIOJTHCHUS 3a1a4 HpO(l)eCCHOHaHBHOfI JACATCIIbHOCTH,

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

17



x 4

J) ==
2x-3  x
x2-2x  2x-1 )
M) x-1  1-x 3,
2. Pemmtb cucTeMBbl ypaBHEHU:
3x—y =3,
) 13x -2y = 0;
5 2x + 3y =3,
) (5x + 6y =9;
2 _ N —
B) (x*—y 2,
(2x +y = 2;
xy—x+y=7,
n xy +x—y =13;

ITopsinok BbINOJIHEHHS PadOTHI:
1.Pemute ypaBHEHHUS:
2.Pemmre cuctemMbl ypaBHEHUI
IIpu pemieHnn ypaBHEHUI UCHONB3YIOTCA CIEAYIOUIME IpaBUiIa IpeoOpa3oBaHUsl  ypaBHEHUH B
PaBHOCHUJIBHBIE:
a) Kakoil- nubo uJeH ypaBHEHHMs MOXHO IIEpEHECTH M3 OJHOM ero 4yactu B Jpyryl c
IIPOTUBOIIOJIOKHBIM 3HAKOM;
0) 00e yacTu ypaBHEHUSI MOXKHO YMHOXHUTb WM PAa3AEIUTh Ha OJHO TO e YMcio, oTimyHoe oT 0.

KpaTkue TeopeTnueckue CBEACHUS:
Pemenue ypasuenuit |-l crenenu ¢ ogHol nepeMeHHOM

-b N . .
ax+b=0,(x= —.a # 0) — nunHeitHOe ypaBHeHUE | cTeneHu ¢ 0AHON nepeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypaBHenue || cTrenenu ¢ ofHOM MEpeMEHHOI1.

1. OnpenenuTh BUJ ypaBHEHUSI U CIIOCOO €ro perieHusl.

2. Ecnu ypaBHeHHE JIpoOHO-paIlOHAIBHOE, TO HAlTH 00Imuii 3HaMeHaTeb BeeX Apodei, KoTopble
BXOJISIT B ypaBHEHHE.

3. YMHOXUTB 00€ 4acTH ypaBHEHUS Ha OOIIMI 3HAMEHATEb.

4. Pemuthb MoixydeHHOE 1I€JI0€ YPAaBHEHHE.

5. IIpousBecTu MpoBEpKYy KOpHEH, U UCKIIOYUTh T€ U3 HUX, KOTOpbIE OOpalatoT B HYJb OOLIMIA
3HaMeHAaTeb.

Pemum ypaBHeHwUs:

a) (Bx + 1) + (4x — 1)? = (5x — 2)?

PackpoeM ckoOKH, TIpUMeHsis GOPMYIIbI COKpaIeHHoro yMHoxkenus (a + b)?n  (a — b)?
9x?+6x+1+16x%> —8x+1=25x2—20x+4
9x%+6x+1+16x2—8x+1—25x>+20x—4=0

[TpuBenem mo100HBIE YIICHBI, TOJTYYUM

18x—-2=0
2 1
) *T187 9
OtBer: x = 5~ KOpeHb ypaBHEHHS.

x 7 8
6) = - L =
x—2  x+2 x2—4
Pasnoxum x2 — 4 Ha MHOXHUTCIIA U IICPECHECEM BCC YJICHBI YPABHCHUSA B JICBYIO YaCTh. HpI/IBe,Z[CM

Ipobu K 00IIeMy 3HaMEeHATeIIIO:

X 7 8 —0
x—2 x+2 (x—-2)x+2)
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x(x—2)—7(x—2)—8 B
(x —2)(x + 2) B
x*+2x—7x+14-8
(x+2)(x—-2) h
x*—5x+6 0
(x+2)(x—2)
JIpoOb paBHa HYJIIO, KOrJa €€ YUCIUTEIL PaBEH HYIIIO, a 3HAMEHATEb HE PABEH HYJIIO, T.€.
x+2))(x—2)#0=>x#2,x # -2
x> —5x+6=0
D=25-24=1

5+1
X, =—=
5-1 )
xz —_— —
2
Ho tak xak x # 2, To X, = 2 — IOCTOPOHHUI KOPEHb, CIEI0BATEIILHO PEIICHHEM YpaBHEHUS

oynerx; = 3
OtBet: x = 3

d)opMa npeacraBjJdeHus pedyjabTaTa: BhIIIOJTHECHHOC 3a/IlaHNE

Kpurepum ouenku:

Orenka "oTJIHYHO'" CTAaBUTCS, €CJIM padOTa BBINIOJIIHEHA B TIOJTHOM 00BEME C COOIOICHIEM
HE00XO0TMMOM MOCIIeI0BATEIHHOCTH JACHCTBUM.

Omnenka 'xopomio' CTaBHUTCS, €CIIM BBHINOJHEHBI TPEOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Onenka '"yI0BJIETBOPUTEJIBHO' CTaBUTCA, €CM paboOTa BBHIMOJHEHA HE TOJHOCTBHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJTYYUTh MPABUIIbHBIC PE3YIbTATHI U BHIBOIBI.

OrnieHka '"Hey10BJIETBOPUTEIBLHO' CTaBUTCS, €CJIM padOTa BBHINMOTHEHA HE TIOJHOCTHIO WJTH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansitue Ne 4
«PereHue 3a1a4 Ha cocTaBJieHHe YPaBHEHMIi ¢ MPodeccHOHATBHBIM COEPKAHMEM»

Henb: @opMupOBaTh yMEHHS PELIATh TEKCTOBBIE 3a/1a4M, COCTABIIAA YPABHEHHS U CUCTEMBI
YPaBHEHHUHU.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 Boi6upats crioco0bl pemieHus 3aad 1podhecCHOHATBLHON NeSTEIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Mcnonb3oBaTh COBPEMEHHBIE CpPe/ICTBA MOUCKA, aHAJIM3a U MHTEpHpeTauy nHGopmManuu u
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN J€ITeIbHOCTH;
IIK 1.1 AnanusupoBaTh TpeOOBaHMSI TEXHHUYECKOrO 3aJaHUSl Ha IMPOEKTHPOBAHUE LHUPPOBBIX

CHUCTEM.

3ananne
1. Jlnsa HamucaHusi aNropuTMa MPOTpaMMbl COCTaBbTE TEKCTOBBIM (haill pelieHus 3anaqyu:
IIPOBOJ JUIMHOM 135 MEeTpoB pa3pe3anyu Ha JBE YacTH TaK, YTO OJHA U3 HUX KOpOdYe APYrou B JBa
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pasa. Haliiure juiMHy KasK10M 4acTH.

2. Jlns HamucaHWs aaropuTMa MPOrpaMMbl COCTABBTE TEKCTOBBIM (pailyl pemieHus 3amadu
UMeeTCs JiBa Kabelst pa3HbIX copToB. Macca nepBoro kabenst paBHa 65kr. JIpyroi, JimHA KOTOPOTO
Ha 3M OOJIbIIE JUIMHBI TIEPBOTO U Macca KakKJI0ro MeTpa KOTOPOro Ha 2KT OOJIbIIE MacChl KaXK10TO
MeTpa rnepBoro kadens, umeeT Maccy 120kr. Beraucnure JymHy Kax10ro Kaoes.

3. Ha cknane nmerorcsa mammouku 60V u 100V. Korga ucnoas3osanu 50% namnouek 60V u
20% mammouek 100V, dro cocraBuiio B oOmier ciioxkHocTd 390 jmammodek, To aammodek 60V
octasiock B 3 paza 6ombiie, yem 100V. Ckoyibko M3HAYaIBLHO ObUIO Ha CKiazae jammnoudek 60V wu
100v?

4. JIByM mporpamMmmucTaMm Obuta mopydeHa paborta. Bropoi mpuctynmui kK paboTre Ha yac
no3xe nepporo. Yepes 3 waca mociie TOro, Kak MEPBBIM MPUCTYNUI K paboTe, UM OCTajIoCh

9 o o
BBIIIOJIHUTH 5 BCCHU pa6OTBI. Ilo oxoHUYaHUHU pa6OTBI OKa3aJIOCh, YTO KaXX/IbIK BBIIIOJIHUJI ITOJIOBUHY

Bceil paboThI. 3a CKOJIBKO 4acOB KaXKAbIi, paboTast OTJeNbHO, MOXKET BBIIOJIHUTH BCIO padoTy?

Iopsiaok BbINOJIHEHUS PA0OTHI:
Pemmnre 3amaun:

[Tox anreOpandyeckuM METOJOM PEIICHUS 3a/1a4 MTOHUMAETCs] TAKOM METOJ PEIICHHS, KOoraa
HEWU3BECTHBIC BEJIMYMHBI HAXOAATCS B PE3y/bTaTe PELICHUs] YPABHEHMS WM CUCTEMbl YPAaBHEHHIA,
COCTaBJICHHBIX I10 YCJIOBUIO 3aJ1a4U.

[Ipu pemeHun 3amgad anreOpanvecKMM METOJAOM OCHOBHAs MBICIUTENbHAS JIEITEIbHOCTh
COCpEIOTauMBaCTCs Ha I[IEPBOM OJTale pEIICHHs 3aJadd: Ha pa30ope YCIOBUS 3aJauyd U
COCTABJICHUM YPaBHEHUI UIIM HEPABEHCTB 110 YCIOBUIO 3aJa4H.

BTopbiM 3Tanom sBisieTCsl pelIEHUE COCTaBJICHHOTO YPABHEHUS WIIM CUCTEMbl YPAaBHEHUU,
HEpPaBEHCTBA WJIM CUCTEMbl HEPABEHCTB.

TpeTbM Ba)XKHBIM JTAllOM PEIICHUS 3aJay ABJISETCA NPOBEpPKA PEIIEHUS 3aJadd, KOTOpas
MIPOBOJUTCS MO YCIOBHUIO 33/1a4H.

3adaua:

[TepBslii pabounii 3a yac aenaet Ha 10 meraneil Gomblle, YeM BTOPOH, M BBIMIOIHSET 3aKa3,
cocrosiuid u3 60 neraneit, Ha 3 yaca ObicTpee, 4YeM BTOpPOM pabOouuii, BHIMOIHSIOUIMM TakoW ke
3aka3. CKOJIbKO JieTajiell B yac JienaeT BTOpoit pabounii?

Pewenue:
ITycTh X meraneit B yac esaeT BTOpoil pabounii, Toraa nepsblii (x+10) netaneii.
[Ipon3BOIUTENBHOCTD Bpewms Pabora
. . 60 .
1 pabGoumii (x+10) neraneii B yac 54 60 neraneit
. . 60 .
2 paboumnii X JieTaney B yac ~1 60 neranei

Tak kak nmepBblid U3rOTaBIMBAET HAa 3 Yaca MEHbIIIE, YEM BTOPOM, TO COCTABHUM ypaBHEHHUE:
60 60

x x+10 3
[Monyunm x=-20 u x=10 (-20 — HE MOAXOUT MO CMBICITY 3a/1a4H)
10 neraneii B yac ienaet BTOpoil pabouuii.
Otsert: 10 neraneit.

d)opMa NpeacTaBJdcHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3a/JaHNE

Kpurepun onenkn:
OrneHka "OTJIMYHO" CTaBUTCS, €CITM padoTa BBHITIOJHEHA B MTOJTHOM 00BEME ¢ COOMI0ICHuEM
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HE00XO0TUMOM MOCIIeIOBATEIHLHOCTH JICHCTBUM.

Onenka ''Xxopomio' CTaBUTCS, €CIM BBITIOJIHEHBI TPEOOBaHHWSA K OIEHKE "OTIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Onenka "ya0BJIeTBOPUTEIBLHO'" CTaBUTCS, €ClU paboTa BBIMIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO TO3BOJISET MOJTYYHUTh MPABUIIHHBIC PE3YIbTATHI M BHIBOJIBI.

OrneHka ""Hey/10BJI€TBOPUTEIbHO' CTAaBUTCS, €CIIM padoTa BBHIITOJIHEHA HE TTOJIHOCTHIO WMITH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 5
«Pelnienue panuoHAJILHBIX HEPABEHCTB)

Ieuan: [IoBTOPUTHL U 3aKPENUTh 3HAHUSA U YMEHUS Y4allMXCs MPHU PELICHUHM PAallMOHAIbHBIX
HEPaBEHCTB.

Beinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 Bribupats criocoObl pemeHus 3a1a4 npohecCHOHATBHON ACITEIbHOCTH TPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA MOMCKA, aHAIN3a M MHTEPIpETalud HHPOPMALIUU U
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1A TeIbHOCTH,

3amanne
Pemuths HepaBeHCTBA:
1) 3x—Q2x—7) <3(1+%); 2) x+xT_3>3;
x+4 x-1 . x-1 x+1 .
8 T -7 =L 4 S5 =27
5 x*+x—-6<0; 6) x2+3x+2>0;
7) x%?<0,25; 8) 4-—x?<0;
9) x2—-8x>0; 10) x2 + 24x < 0;
11) x> —6x +9 < 0; 12) 25x% —10x + 1 > 0;
13) x(x —1)(x — 4) > 0; 14) (x+2)(x—5)(x+9) <0;
15) x(x — 2)(x — 5)%2 > 0; 16) x2(x + 1)(x — 6)? > 0;
17) (x +6)(x — 2)3(x + 3)* = 0; 18) x%2(x + 7)(x — 5)8(x + 8)3 < 0;
x+3 . (x+4)(x+7) .
19);S0, ZO)TZO,
(x—2)(x+4)? . x2+x)(x-3) .
21) — <0 22) ST <0;

Iopsiaok BbINOIHEHUs PA0OTHI:

1. Pemmrte HEpaBeHCTBa

[Tpu penieHnr HEPABEHCTB UCIIONIB3YIOTCS CIEAYIONINE MpaBuia MPeoOpa3oBaHusl HEPABEHCTBB
PaBHOCHUJIBHBIC:

a) Kakoii- Iu0O 4YJieH HEepaBEHCTBA MOXHO TEPEHECTH M3 OIHOW €ero 4acTH B APYTYI C
MIPOTHBOIOJIOKHBIM 3HAKOM, OCTABHB TIPH 3TOM 0€3 N3MEHEHHS 3HaK HEPABCHCTBA,;

0) o0e yacTu HepaBEHCTBAa MOKHO YMHOXKHUTh WM Pa3A€TUTh HAa OJHO TO K€ MOJIOKUTEITHHOE
YHUCJIO, OCTABUB MIPH 3TOM 0€3 N3MEHEHHUS 3HaK HEPABEHCTBA,

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXKUTh WIJIM Pa3leiNUTh HA OTHO U TO € OTPUIATEIbHOE
YHCII0, UI3MEHUB TIPU 3TOM 3HAK HEPABEHCTBA HA TIPOTHBOIOIOKHBIN

[Tpu penieHny cUCTEM HEPABEHCTB HYXKHO PEIIUTh KKI0€ U3 HUX U BBIOpaTh 00IIIee pellieHue.
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Pemnm HepaBeHCTBa.
7x-1 2x-5 7
1. 5x — + >—
5 10
[lepenecemM Bce wieHBl B JIEBYIO 4acTb M IpHBEAEM K OOIIEMy 3HaMEHATEN0. OOIIMA
3HaMeHarenb 10; Tak Kak 3HaMEHaTeNb HE COEP’KUT IIEPEMEHHOM, TO B IaJIbHEHMILIEM €r0 MOYKHO HE

nucaTh (OIyCTHUTH).

50x —5(7x —1)+2(2x—5)—-7>0
50x —35x+54+4x—-10—-7>0

19x —12 > 0
12
*~ 19

G,
12
T

12
OrtBeT: x € (—; oo)
19

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

5-1

Ipapukom ¢ynkuuu 3x2 —5x +2 =0 sBnogercs napaboma (puc.2), BETBH KOTOpOii

WIN =

2
HanpaBJIeHbl BBEPX, @ TOUKU NepeceueHust nmapadossl 1 ocu OX3tox; = 1ux, = 3
N300pa3um reoMeTpuIeCcKu:

Tak kaK MbI perraeM HEpPaBEHCTBO 3x2 —5x+2<0, TO PEIICHNEM HEPaBEHCTBA OyIIET MPOMEKYTOK
2
(uHTEpBaAN)X € (5; 1)
2
OTBeT: X € (5; 1)

®opma npeacTaBaeHUs! pe3y/abTaTa: BHIIIOJHEHHOE 33/JaHHE.

Kpurepun ouenku:

Ornenka "OTJIMYHO" CTaBUTCA, €CIIM pa0oTa BBHIMIOJHEHA B IMOJHOM 00BEME C COOJIIOICHUEM
He0OXO0INMOM MMOCIIEN0BATENLHOCTHA JENCTBUN.

Onenka "Xopomio" CTaBHUTCS, €CIIM BBHITIOJHEHBI TpPeOOBaHHMS K OIEHKe "OTJIIMYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Orenka "y10B/J1€TBOPUTEIBbHO" CTaBUTCS, €CITU Pab0Ta BBIMOTHEHA HE TOJTHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO TO3BOJISET MOJYIUTh MPABHIIbHBIC PE3YJIbTATH U BHIBOJIBI.

OreHka "Hey10BJIe€TBOPUTEIBHO" CTaBUTCS, €CIM paboTa BBHIMOITHEHA HE MOJHOCTHIO MU

00BEM BBITIOTHEHHOM 4acTH PabOTHI HE MO3BOJISET CAENATh MPABIIIBHBIX BHIBOJIOB.

Tema 1.2 ®yuxkuum u rpapuku
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IIpakTnueckoe 3ansaTne Ne6
«HUcceaenoBanue pynkuuid. CBoiicTBa JMHEHHON, KBAAPATUYHOM, KYCOUHO-JTMHEHHOM
U 1po0HO-THHeliHOH GyHKIMID)

Heab: Hayunutbes onpenensiTh 4eTHOCTh HEYETHOCTH (DYHKITHH, MPOBOIUTH WCCIICOBAHKE
(GYHKIIMM HA MOHOTOHHOCTB, 3KCTPEMYMBI, HYJIH (QYHKIUU U MPOMEKYTKH 3HAKOMOCTOSHCTBA.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Bribupath crocoObl pemeHus 3a1a4 mpohecCHOHAIBHON AEITEeIbHOCTH TPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U MHTEPIPETAluU UHPOPMAIHU U
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMIOJIHEHUS 3a/1a4 IPO(GECCHOHATILHOMN 1EATEIbHOCTH,
OK 03 IInanupoBath U peaqn30BBIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JESITEeIbHOCTh B IPOQECCHOHATIBHON cdepe, HCIOb30BaTh 3HAHUS 110
MPaBOBOW M (PMHAHCOBOM IPAMOTHOCTH B Pa3IIMYHBIX )KU3HEHHBIX CUTYAIHSX;
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaH/IE.

3aganue
1) Haiinute 3Hauenus GyHKIuU B TOUKaX
— 92 _
a) f(x)=2x—-3x+1, X, =0,
Xy = 2;
X3 = _1,
+1 =
6) fl)= x =1,
Xy = 0,
X3 = 6
2435—
2) st dyuxmmu f(x) = % HaiiuTe:
a)  f(x —32);
6)  f(=x°);
1
»  f()
3) Haiimute obnacts onpeeneHus QyHKIUI:
6 . — 7 0
a) y - x2-16’ 6) y - 25—x2’

) y=vx 312 D y=ve i1z
1 -

= 3
H) y Vx2—4’ e) y = /m

4) Uccnenyiite GpyHKIIMU Ha YETHOCTH!
a) y=x%+2x*+1,; 0) y = 2x7 —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,
= 22X _ )X —3x2%+1
N Y= O Y=
x . — 2,5 _ 943
x) y== 3) y=3x>—2x>+4x + 3.
5) Hccnenyiite pyHKIMH, 3a1aHHBIE TpaUUECKH, HA YETHOCTD:
a) 0)
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ITopsinok BbINOJIHEHHS PadOTHI:

1) Haiinure obnacte onpeneneHus GyHKIIUH.

Jl1g HaXOXAEHHUS NMPOMEXYTKOB 3HAKOIIOCTOSHCTBA HAWINUTE TOYKHU IEPECEUEHUSI C OCBIO
abcuucc, pemuB ypaBHeHue y=0. Hailinennole kopHuM pacctaBpTe Ha ocu OX B mopsake
BO3pACTaHMs M HaWauTe 3HAK (YHKLIMU HA KaXJOM U3 TOJyYEHHBIX HHTEPBAJIOB. 3alMIIUTE
pe3yJnbTar.

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

1.3amenure aprymenT ¢ynknuun x Ha "-X". IloacTaBbTe 3TOT aprymMeHT B
(byHKIIMOHATIBHOE BBIPAXKEHHUE.

2.Y1pocTuTe BBIpaXKEHUE.

3.Takum oOpa3oM, BBl MONYYHJIM OJHY M Ty XK€ (YHKIMIO, 3alIUCAHHYIO JUIS
aprymenToB "x" u "-x". [TocMoTpuTeE HA IBE 3TH 3aMKCH.

Ecmu y(-x) = y(X), To 3TO ueTHast QyHKIIHSL.

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

Ecnu sxe mpo (yHKIMIO HEb3s CcKas3arh, 4To Y(-X)=y(X) wim y(-X)=-y(X), TO 0 CBOHCTBY
YETHOCTH 3TO QYHKIIUS 0011Iero Buaa. To €CTh, OHA HE SBIAETCS HU YE€THOM, HM HEUETHOM.

4.3anummure cAelaHHble BAMU BBIBOJIBI.

3) Haiigute o6nacte onpenenenns QyHKIMUA U HYIH QYHKIMH, €ClTU OHU ecTb. Mccaenyiite
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(GYHKIMIO HAa MOHOTOHHOCTH Ha ITOJIy4eHHBIX HHTEPBAIax.

Oyukius  F(X) HasbiBacTCs Bo3pacraromieii Ha ortpeske [a,b] , ecnmum mis moObix aBYX
TOueK X; ¥ Xp u3 [a,0] cmpaBemmuBo HepaBencTBO F(X1)<F(X2) , Korma xi< Xz .

Oyukius F(X) HaspiBaeTcs yobiBaromied Ha otpeske [a,b] , ecnu amsa moObIx ABYX TOueK
X1 4 Xp u3 [a,b] copaBemmmBo HepaBeHcTBO F(X1)>F(X2), KOrma xi1< X» .

x%-1

Uccnenosars Gpyakuuio f(x) = .

Pemenue
O6unacts onpenenenust Gpyuxuuu D (f) = (—o0;0) U (0; +00).

—)2 2 _ 2 _
f(—x)=(x) 1=x 1= x4 —1

- =—f(x)
f(—x) = —f(x) =>dynaxuus f (x) sABIACTCA HEYETHOM.

—X —X X

d)opMa npeacraBjJdeHus1 pedyJjbTaTa: BbIIIOJTHEHHOC 3a/IaHHUE.

Kpurepum ouenku:

Ouenka "oTJHYHO'" CTAaBUTCA, €CITU paboTa BHINIOIHEHA B TIOJTHOM 00BEME ¢ COOIOIEHIEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Ounenka ''xopomo'" CTaBUTCS, €CIM BBIIOJHEHBbI TPeOOBaHMS K OLEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

OuneHka "'yI10BJIETBOPUTEIBHO' CTAaBHUTCS, €CIM pabOTa BHIMOJIHEHA HE IMOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh PABUIIbHBIC PE3YIbTATHI H BHIBOBI.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CiIM paboTa BBHIIOITHEHA HE MOJTHOCTHIO UITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.2 @®yHkuun u rpauku

IIpakTnuyeckoe 3ansiTue Ne/
«IlocTpoenne u urenne rpapukoB GyHKIHMI)

Heab: Cucrematu3upoBaTh 3HaHUSA ydauuxcs, (OpMHpOBaTH HaBBIKM HCCIEIOBAHUSA
GyHKIMH ¥ TOCTpOeHUs rpauKOB, UCCIIEJOBAHUS TPaQUKOB MPOU3BOICTBEHHBIX IPOIIECCOB. .

BeinosiHenue padoTsl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 Boi6upats crioco0bl pemieHus 3agad npodeccuoHaIbHON NeATeNbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Vcnonb30BaTh COBPEMEHHBIE CPE/ICTBA MIONCKA, aHAJIM3a U MHTEpPHpeTaluy UHpopMaluu u
MH(OPMAIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO ECCHOHATBLHOM 1€ TeIbHOCTH,
OK 03 I1nanupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(EeCcCHOHATBHOE U JMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JEeSITeIbHOCTh B NPOQecCHOHAIbHON cdepe, HCIONb30BaTh 3HAHHS I10
MpaBOBOM U (PMHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KM3HEHHBIX CUTYALIHUSIX
OK 04 D¢ddexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.
IIK 1.1 AnanusupoBaTh TpeOOBaHHS TEXHHUYECKOIO 3aJlaHUsl HAa MPOEKTUPOBAHUE IH(PPOBBIX
CHCTEM.
3aganue
1. Curna ToKa B MPOBOJHUKE B 3aBUCIMOCTH OT BPEMEHU MEHSETCS 110 3aKOHY:

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

[Toctpoiite Tpaduk H3MEHEHHS CHJIBI TOKAa. B Kakoil MOMEHT BpEeMEHM CHiia Toka Oblia

25



MUHUMAaNbHON? B Kakoli IpoMeXyTOK BpEMEHHU CHJIa TOKa Bo3pacTana?

2. IlpuMeHsisi reoMeTprYeCcKre TpeoOpa3oBaHus, MOCTpoiTe rpaduky HyHKIIHA:
a) y=(x—-5)?2+1;
6) y=I(x+1°+1];
1
B) y = -2 + 3;
1
[x]|+2

n y=

IHopsinok BHINOJHEHHUS PAOOTHI

[ocrpoiite rpaduk pynxiuu: y = (x + 3)% + 4.

Jns  moctpoeHus: rpadUKOB BOCHOJB3YWTECh TI'€OMETPHYECKUMHU IPEOOpa3OBAHUSIMHU:
CUMMETPUYHOE O0TOOpaKeHHE I'pa)MKOB OTHOCUTEILHO OCEel KOOPAMHAT, MMapauIeIbHbIN MEPEHOC
rpaduKoOB, C)KaTUE U PACTSHKEHUE.

3a ocHOBY BO3bMEM rpaduk y = x?2 (puc. 1).

Barem cTtpouMm rpaduk Yy = (x +3)? nyréM mnapawiensHoro IepeHoca rpaduka
BJIEBO(pHC.2).

Crpoum rpadux y = (x + 3)? + 4 napajiIesbHbIM IIEPEHOCOM rpaduka BBepx (puc.3).

! A

Puc. 1 Puc. 2 Puc. 3
®opma npeacTaBlieHUs] pe3yJbTaTa: BHIIOTHEHHOE 33/I1aHHE.

Kpurepun onenkn:

Ouenka "oTaM4HO'" cTaBUTCA, €clU paboTa BHITIOJIHEHA B MIOJTHOM 00BEME ¢ COOII0IEHHEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTH JACHCTBUM.

Ounenka 'xopowmo'" CcTaBUTCS, €CIM BBIIOJHEHBI TpPeOOBaHMS K OLEHKE "OTJIIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €ClIM padoTa BHIMIOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJTYYUTh MPABUIIbHBIC PE3YIbTATHI M BHIBOIBI.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIM paboTa BBHIIOTHEHA HE MOJTHOCTHIO UITH
00BEM BBITTOJIHEHHOM YyacTH paboThl HE TTO3BOJIAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsl

IIpakTunyeckoe 3ansiTue Ne8
«PelieHre HPPALMOHAJIBHBIX YPABHEHUI»

Heab: O600mHUTH, 3aKpEeNUTh W CHUCTEMATU3UPOBATh 3HAHUS YYaIIMXCS MPU PEUICHUH
Pa3JIMYHBIX BUIOB UPPALMOHAIIBHBIX YPABHEHU.

Boinosinenue padorsl cnocodcTByeT GOopMUPOBAHUIO:
OK 01 Boi6upats crioco0bl pemieHus 3aad 1podhecCHOHATbHON NeATEIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Vcnonb3oBaTh COBPEMEHHBIE CpPe/ICTBA MOUCKA, aHAJIM3a U MHTEpHpeTaluy nHpopManuu u
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nH(OPMAIMOHHBIC TEXHOJIOTUH IS BEIIOTHEHHUS 3a/1a4 MPOPECCHOHATBHON AESITeTbHOCTH;
OK 04 3ddexTuBHO B3aUMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAH/IE.
IIK 1.1 AnamusupoBaTh TpeOOBaHHS TEXHHYECKOTO 3aJaHUs Ha IMPOCKTUPOBAHUE IHU(PPOBBIX

CUCTEM.

3amanue
Pemire ypaBHeHUS:

1) Yx—-1=4

2) V3x+7+4=0;

3) 7-Vx+2=4

4) V16x2 + 16x + 29 = 5;

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

6) V2x—4—+/x+5=1;

7) V5+VxT3=3;

8) V2x+1++x—3=2Vx.

ITopsinok BbINOJIHEHHS PadOTHI

Pemnre ypaBHeHus:

1) IIpu BO3BenEHMM YypaBHEHHsS B UETHYIO CTEIEHb IIOJy4aeTcsl YypaBHEHHE,
SBJIAIOILEECS CIIEICTBUEM HCXOAHOro. I103TOMy BO3MOXHO MOSIBICHHE MOCTOPOHHUX DELICHUM
ypaBHEHHUs, HO HE BO3MOXKHA noTeps KopHel. [IpuunHa npruobpeTeHuss KopHel COCTOUT B TOM, YTO
IIpY BO3BEJCHUM B YETHYIO CTENEHb UYMCEN, PABHBIX M0 aOCONIOTHOM BEIMYMHE, HO PA3HbIX IO
3HAKY, IIOJy4aeTCsl OAUH U TOT K€ pe3yJbTar.

Tak Kak MOTYT MOSBUTbCA IIOCTOPOHHHE KOpPHH, TO HEOOXOIHMMO [ieNaTh IPOBEPKY,
MIOJICTABJIsAsl HalJCHHbIE 3HAUYEHUs HEU3BECTHOW TOJIBKO B IIEPBOHAYAJIBHOE ypaBHEHHUE, a HE B
KaKHe-TO MPOMEXYTOUHBIE.

2) [Ipu pemeHuM MppalMOHAIBHBIX YPAaBHEHHH MOJIE3HO Mepes BO3BEIECHUEM 00eHux
yacTell ypaBHEHUSI B HEKOTOPYIO CTENEHb "YeAUHUTD pajuKan'.

Pemuth ypaBHeHue v5x — 8 = 4.
YroObl n30aBUTHCS OT KOPHS, BO3BEAEM 00€ 4aCTH ypaBHEHHs B KBaJIpar:

2
(V5x —8) =42
5x -8 =16
5x=16+8

5x = 24
24

*=75
x = 4,8.

®opMa npeacTaBIeHUs pe3yabTaTa: BHITOJIHEHHBIC 3a/1aHUS.

Kpurepun ouenku:

Ouenka "0TJIMYHO'" CTaBUTCS, €Ciid paboTa BHIMOJIHEHA B TIOJTHOM 00BEME C COOTI0CHIEM
He00XO0INMOM MMOCIIEN0BATENLHOCTHA JENCTBUN.

Ounenka '"'Xxopomio' CTaBUTCS, €CITU BBIMOJTHEHB TPeOOBAaHUS K OlLEHKe "OTIHYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ounenka "y/a0BJIeTBOPUTEIBHO' CTaBUTCS, eclii paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
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OG’béM BBIIOJTHEHHOH YacTH TAKOB, YTO IMMO3BOJIACT MOJYYUTh NPABUIILHBIC PC3YJILTATHI U BHIBOBI.
Ouenka "Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIIM pabOTa BHITIOJIHEHA HE MOJTHOCTHIO HIIH
O6’béM BBITIOJTHEHHOM YacTH pa6OTBI HC MMO3BOJIACT CACIATh IMPABUJIBHBIX BBIBOOOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckoe 3ansiTue Ne9
«IIpeoOpa3oBaHus BbIpaKeHHUIl, COiePKAIIMX CTENIEHN U PAIHKAIbD)

Heab: O600MHTH, 3aKPENUTh U CUCTEMAaTU3UPOBATh 3HAHUS YUAIUXCSI IPU PELICHUH 3a/1aHui
Mo MpeoOpa3oBaHMIO BBIPAKCHUU, COJEPKANIMX CTENEHH W paauKalbl. PaccMoTpeTh HX
MPUMEHEHHE B IPUKIIATHBIX (hOpMyIax

Boinosinenue padorsl cnocodcTByeT (opMUPOBAHUIO:
OK 01 Boi6upats criocoObl pemieHus 3aaad npohecCUuOHATbHOM NeSATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 04 DddexTuBHO B3aUMOACHCTBOBATh U padOTATh B KOJIJIEKTUBE M KOMAH/JIC,
IIK 1.1 Anamu3upoBarh TpeOOBaHHS TEXHHYECKOTO 3aJaHUS Ha MPOCKTHPOBAaHUE NH(POBBIX
CHCTEM.
3ananue
1. Beruucnure:
a) V24-9; 6) V48-27;
B) 3 54 -24; r) 3\/75-45;
1) V160 - 625; e) V48-162;

2. Hpe,[[CTaBLTC BBIPAKCHUC B BUAC CTCIICHU U HalIuTe €ro 3Ha4eHHE Ipu JaHHOM 3HAYUYCHUH

IIEPEMEHHOM:
aS-a~8 1
a) npu a = 6; 0) p-2 p-s UPP =7
L _1, 3y2
B) (b2)3npnb—2, r) (t72)=- ant—Ol

3. W3BecTHO, YTO JMaMETP CTEPXKHA-NOJABECKHM M3 apmaTypHod crtanum d, =3cm. Onpenenure

2
TpeOyeMyIo IUIONIaAb CEYEH s CTEPKHA Ap, (CM”), €CIIM JUaMETP 3a/1aeTcs o GpopMmyIie

4- 4
= .[—% . 3HaueHHE 7 BO3LMHTE PaBHOE 3.
7

4. Jlns HamucaHUs alrOpUTMa MPOTPAMMBI COCTaBbTE TEKCTOBBIN (pailyl pereHus 3a1adu. Iepuo/I
nonypacnajaa BeuiectBa paseH 140 cyrok. Ckoabpko BemecTBa ocranercs yepes 10 set, ecnu ero
HayajbHas Macca paBHa 8r?

5. KonnuecTBO TEmIOTHI, BBIAEISIEMOE MPOBOJHUKOM C TOKOM, BBIYHCISETCS TO Qopmyre:
Q = I? - Rt. Haiiiute cuny Toka (B Amnepax), ecnmu Q = 720 /lx, R =90mM, t =5c.

mp

IHopsaok BbINOJIHEHUS PA0OTHI

YIpocTuTe BbIpaKE€HUE:

BriHecuTe 3HaK MUHYC M3 NpOM3BEACHUA. BOCIONB3yWTECH CBOMCTBOM CTEIIEHU C
OTPHUIIATETLHBIM MOKa3aTejaeM. YIOTpeOnTe CBOWCTBO BOCIIPOU3BECHHUS BO BTOPYIO CTeneHb. J{is
OKOHYATENLHOTO YIPOIIECHUS dTOTO MpUMepa, BOCIIONB3YHTECh IPABIIOM YMHOKEHUs apobeii. B
MTOCJICTHEM IIare BOCTIONB3YHUTECh JIEJICHUEM CTETIEHEH C OJITMHAKOBBIM ITOKA3aTeIeM.

B sToMm criydae Haj0 MPUMEHUT CBOWCTBO CTETICHEH C OTPHUIIATENIBHBIM MoKa3aTeneM. YToOs
pasrpy3uTh MOJYyYECHHYIO Opo0b, HaIO MpeoOpa3oBaTh 3Ty NpoOb B aenenue. [IpuBectn npodsr k
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o0IIeMy 3HaAMEHATENI0 U IMPOU3BECTH CIIOXKEHHe Apoleil ¢ obum 3HamenareneM. [locnenHum
1IaroM CIeNaTh COKPAIECHUE.

Omnpenenure MOpAIOK JACUCTBHUs. BbIpakeHHe B NEpBO CKOOKE MpHBEIUTE K OOLIeMY
3HaMEHATENI0, B YUCIIUTENE CAeNlaliTe IPYNIUPOBKY U BBIHECUTE OOILMN MHOXXUTENb 3a CKOOKY.
BrimonnuTe nenenue, cokpatute Ha oOmmii MHOXHUTENb. [locnennee neiicTBHE — CIOKEHUE Ipodei
C OIMHAKOBBIMU 3HaMeHaTelsIMu. [IpuBenuTe Mo100HbIE CllaraeMble.

Xoa padoTsl

1) Vipoctuts Beipaxkenne: ((x°)°(*)*)y°  x7y*z’

x2y3 X10y10217

Buavane Hago mNpOBECTH pacKpbITHE CKOOOK, JUIsi 3TOrO0 BOCHOJB3YEMCS CBOHCTBOM

CTEnEeHEN.

(-3)6) . (42)

_x : > 710,510,747 _ X'12y3_x-3y-5z-10=
X
Bocnosnb3yeMcsi CBOMCTBOM CTENEHEN C OTPULIATEIbHBIM ITOKA3aTEIEM.
=) : _ 1 .
x12 x3y5210
Otser: »° 1
x12 x3y5210
2) YHpocTuTh BEIpaXKEHHE
Jx +1 . 1
x+x+x x2_Jx
Pemenue. Beenem o6o3HaueHne o=+x , TOrAd x=(Vx)2=a® , xJx=d?a=a’ .
®dopmyna U3 yCIOBHsI 3a1a9H TIOCTIC 3aMEHBI OYCT BBITJISAICTh TAK: atl 1

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

2
Torma 3a+21 : 41 _ 2a+1 “a(a—1)(a +a+1):(a+l)(a—l):a2—l.
a’+a“+a a"—a a(a"+a+l) 1
Bepuemcs k 3amene: a’-1=x-1.
OTtBert: x-1.

®opma npeacTaBaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

Ouenka "0oTJIMYHO" CTaBUTCS, €Cid paboTa BHIMOJIHEHA B TIOJHOM 00bEME ¢ COOTIOACHIEM
HEO0OXOMMOM TMOCIIeI0BATEILHOCTH JICUCTBUI; B OTBETE MPABUIILHO U aKKYypPaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUS.

Ounenka ''Xxopomo' CTaBUTCS, €CIU BBINOJHEHbI TPEeOOBAaHMSA K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "ya0BJ1eTBOPUTENBbHO' CTaBUTCA, €ClIM pa0OTa BBHINOJHEHA HE TOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTATHl U BHIBOIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIH TOMYIIEHBI OLTHOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCA, €cTU paboTa BHIMOIHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNATh MPABHIIBHBIX BHIBOJIOB.
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Tema 1.3 KopHu, cTeneHu u jorapugmsl

IIpakTnyeckoe 3ansitue Nel0
«PeureHne nMoka3areJIbHbIX YpaBHEHHID)

Heab: OO600mMTH, 3aKpeNUTh M CUCTEMATHU3UPOBATh 3HAHUS YYAIIUXCS 10 METOAaM
peleHHs MOKa3aTeNbHBIX YpaBHEHHN. PaccMOTpeTh mpuMeHeHne MoKa3aTeabHbIX ()YHKIIUH.

BoinosiHeHue pa6oTsl cnocodcTByeT (POPMUPOBAHUIO:
OK 01 BpeiOuparh ciocoObl perieHus 3aj1a4 npodecCHoHabHON AeATEeIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonp30BaTh COBPEMEHHBIC CPEACTBA TIOMCKA, aHAJIM3a U MHTEPIPETAMK HHPOPMALIUA H
WH(OPMAIIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 TPO(PECCHOHATBLHOMN 1A TebHOCTH,
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.
IIK 1.1 Anamm3upoBarh TpeOOBaHHS TEXHHYECKOTO 3aJaHUS Ha MPOCKTHPOBAaHUE NH(POBBIX
CHCTEM.

3aganue
1. Pemuth ypaBHEeHUS:
) (A =1 6) 0,5% = 0,125;
9
B) 4_x=i; T) 7x:L;
16 343
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x _ 1 | 1\* _ .
®) 5% = —; 3) (E) = 25v5;
n) 2%+ = 4, k) 0,4*75% = 0,16+/0,4;
2—Xx
n) 531 =02 w (3)  =8VZ;
2x+3 4x-7
R
3x+7
p 2 ()
m 3% —3¥*t3 = -78; 1\3%+8
(" =
7
2x—1 2%—3 1 5x—-1 1 5x 4
O Tos=ag o (5) +() =5

h
2. JlaBneHue BO3[yXa M3MEHSIETCS B 3aBHCHMOCTH OT BBICOTHI O 3akoHy p(h) = 2+. Ha kakoii

BBICOTE JIaBJICHUE BO3ayxa paBHO 128[1a?
3. KonnyecTBO TEMmIOTHI, BbIIEIIEMOE MPOBOJHHUKOM C TOKOM, BBIYMCISAETCS MO (opmyre:
Q = I? - Rt. Haiiiute cuny Toka (B Amnepax), ecnu Q = 432 /lx, R=80mM, t =6c.

ITopsinok BbINOJIHEHHS PadOTHI:
1.Pemurte ypaBHEHUE

OGe yacTu ypaBHEHHUS MPUBOAUM K OJHOMY OCHOBaHUIO: q'® =g%™

, THC (a>0,a=1)3aTeM
HCIONIb3yeM cliefyroree cBoicTBO: ( a'™ =a®™) o (f(x) = d(x)) -

© 01-95../01=0,001-

Pemenne: [IpeoOpasyem ypaBHeHHE K BUAY: o™ =a®™® .

0277050205 013 < 02%° ~05+05 _03 s 0277 ~023
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3aTeM peniaeM ypaBHEHUE: 2 _3_ % =3 x, =3

2.Pemre 3amaun
dopmMa npeacTaBJieHusi pe3yJabTaTa: BBHITIOJHCHHOE 3a/1aHHE

Kputepun ounenku:

Ouenka "oTJM4YHO'" cTaBUTCS, eciu paboTa BHIIIOJHEHA B MIOJHOM 00BEME ¢ COOITI0ICHHEM
HE0OXO0TMMOM TIOCIIEIOBATEIPHOCTH JICHCTBUI; B OTBETE MPABWIBHO U aKKypaTHO BBIMIOJTHEHBI BCE
3aIMCH U BBEIYMCIICHHA.

Ounenka '"'Xopomo'" CTaBHUTCS, €CIM BBINOJIHEHBI TpeOOBaHMSA K OLEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

OueHka '"'yI10BJIETBOPHUTEIBHO' CTAaBHUTCS, €CIM paboTa BBHIMOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO MO3BOJIAET MOJYYUTh NMPABUIbHBIE PE3YIbTAaThl U BHIBOJIBI;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

OueHka ""Hey10B/I€TBOPUTEIbHO' CTaBUTCS, €CJIM paboTa BHIIIOIHEHA HE TOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET CIIEIaTh MPaBUIIBHBIX

Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTnyeckas padora Nell. Pemrenune nokasarejbHbIX HEPABEHCTB

Heab: OOCOOLMTH, 3aKpenUTh M CUCTEMATU3UPOBATh 3HAHUS Yy4yallUXCs [0 METojAaM
peIIeHHsI TOKa3aTebHBIX HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npohecCHOHATBHON AeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Vcnionb30BaTh COBPEMEHHBIE CPE/ICTBA MIONCKA, aHAJIM3a U MHTEPHpeTaluy UHpopMaluu u
MH(OPMALMOHHbBIE TEXHOJIOTUH JUIS BBIMOJIHEHUS 3a/1a4 PO(pECCUOHATBHOMN 1A TENbHOCTH;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

MarepuanbHoe o0ecnedenme: VHIuBHIyanbHbIE 3a/JaHus, CIPaBOYHBIE MaTepUabl,
KOHCIIEKTBI JIEKIIUH.

3aganue:
1.Pemmre npocreimme noka3areabHble HEPABEHCTBA!

1\* 1 1
1) (g) <216, 2)27%>% 32 <1

2. Pemnre nokasaTebHbIE HEPABEHCTBA:
1)5%°-2x-1 < 5;
2) 3**2 4+ 3*"1 <28
Ilopsinok BbINOJHEHHSI padOThHI:
1. 3anumuTe noka3aTeabHOE YpaBHEHUE.

2. O0e yacTi HEpaBEHCTBA MPUBEANTE K OJTHOMY OCHOBAHHIO:

3. [Ipu pelleHHH MOKA3aTEbHBIX HEPABEHCTB HEOOXOIMMO YUECTh CBOMCTBO MOHOTOHHOCTH
dyukiuu, T.e. ipu a > 1 a/® > @ o f(x) > ¢(x)

mpu 0<a<1a® >a?® < f(x) < px) .
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4. Pemmre nonyuduBiieecs aredOpandeckoe HEPaABEHCTBO.

L (3) <216
Pemenne:
x -3
@) <@ 0
x> -3 -3
Otser: x € (—3; +0)

2. 5¥*-2x-1 < 25
Penrenue:

v

5x2—2x—1<52
x?—-2x—-1<2
x> —2x—-3<0
x2—2x—-3=0 + — +
x,=-1, x, =3 U U
-1 3

v

Otset: x € (—1;3)
3.3%*2 £ 31 <« 28
Pemenue: 3% - 32 + 3% -§< 28

x:y;
9y+§y<28;

91y < 28;
y<28:95 y<3.

BepHemcs k crapoii nepemenHoi: 3% < 3\\

x<1l1

v

(I)opMa NpeaAcTaBJICHUA pe3yabTaTa: BBIIIOJIHCHHOC 3a/JaHNUE

Kpurepuu onenkmn:

Onenka "OTIMYHO'" BBICTABIsETCS, €CIUM paboTa BBHIOJHEHA B IOJHOM O0bEME C
co0IIoIecHNEeM HEOOXOJUMON TOCIEeI0BaTENIbHOCTH JAEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYHMCIICHUS.

Ounenka "'xopomo" BBICTaBISIETCS, €CIM BBINOJIHEHBI TPeOOBaHMS K OLIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJ1eTBOPUTENbHO'" BBICTABIISIETCS, €CJIM pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO
00BEM BBITTOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIE PE3yJIbTaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIN JTOMYIIEHBI OLTUOKY.

Ounenka ""Hey/10BJ1eTBOPUTEIbHO' BBICTABIISETCS, €CJIM PabOTa BBHIIOJHEHA HE MOJIHOCTBIO
WIM 00bEM BBHITIOJTHEHHON YacTH pabOThI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOJIOB.
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Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTyeckas padora Nel2. Pemienue noka3atebHbIX YPaBHEHHMI U HEPABEHCTB.

Heanb: OO600mMTH, 3aKpenUTh M CUCTEMATHU3UPOBATh 3HAHUS YYAIIUXCS 10 METOAaM
peleHus MoKa3aTelbHbIX YPaBHEHUN U HepaBeHCTB. DOpMHUPOBATh HABBIKU PELICHHUS.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npodeccCHoHAIBHON AesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U MHTEPIPETAluU UHPOPMAIHU U
MH(GOPMAaLMOHHbIE TEXHOJOTUH JUIs BBINOJIHEHU 3a/1a4 IPOGECCHOHATIBHOM 1A TEIbHOCTH;
OK 04 DddexTrBHO B3auMOEHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.
IIK 1.1. Ananu3upoBarh TpeOOBaHMS TEXHMUYECKOI'O 3a/laHUsl Ha IPOEKTUPOBaHHE LHU(POBBIX
CHCTEM
MatepuaibHoe o0ecnieyeHue:

WupuBuyanbHbIE 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:
1. Pemmre mokaszarenbHOE ypaBHEHHE:

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

95 -5+ () -6=0

2. Pemmure nokazarenpHoe HepaBeHCTBO:
2)9%X — 3X — 6 > 0;

6)3* +9*1-810<0
ITopsinok BbINOJHEHHS PadOTHI:

1. 3anummuTte ypaBHeHue (HepaBeHCTBO). Ompenenure, KakUM  METOAOM  HYKHO
BOCIIOJIb30BaThC JUIsl pemieHusl. OCHOBHBIMM METOJAMM PELIEHUS N0Ka3aTeIbHbIX YPAaBHEHUU U
HEPABEHCTB SBIISAIOTCSA: METOJI MMPUBEIEHUS 00€UX YacTell K CTENEeHH C OAMHAKOBBIM OCHOBAaHHUEM ;
METO/ BBEJICHHsI HOBON MEPEMEHHOM; METO/] BHIHECEHUS O0ILEro MHOXKUTEINS 32 CKOOKH.

2. llpumennte BbIOpaHHBI MeTo. Ilpu pemeHnn moka3aTeNbHBIX YpaBHEHUH HEOOXOIMMO
MIOMHUTh, YTO pEIIeHUE JI000ro MOKa3aTelbHOTO YpaBHEHUsI CBOJUTCS K PEIICHUIO MPOCTEUIINX
MIOKAa3aTeIbHBIX YPABHEHUH.

3. Ilpu perieHnu nMokazaTebHBIX HEPABEHCTB HEOOXOIMMO YUUTHIBATH CBOWCTBO
MOHOTOHHOCTH (GyHKIHH, T.. ipu a > 1 a/® > a?™ = f(x) > ¢(x)

mpu 0<a<1a® >a?® < f(x) < px) .

4. 3anuimure OTBET.
1. Pemmre mokasareinbHOE YpaBHEHUE:

a)2-4*—=5-2*4+2=0;
Pemenue:

2:22%—-5:2*+2=0.

BBeneM HOBYIO TiepeMeHHYH0: 2% = y.
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[onyunm ypaBHenue: 2y? — 5y +2 = 0.
PemiaeM nojiydeHHOE KBaJpaTHOE ypaBHEHHUE:
D=b*—4ac=25-16=9 =32

__ -b—VD _ 5-3 _ 1, _—b+\/5_5+3_8_2
N=""0 =% T 2= T, =174

BepHeMcs k cTapoii IEpEMEHHOM, IIPHA 3TOM IOJY4YHUM IIPOCTEHUIINE ITI0KA3aTEIbHbIC YPABHEHUS:

2x=1; uium 2% =2

2
2¥ =271 2% =21;
x =—1, x = 1.
OtseT: -1;1

6)22¢*1 _ 5. 2% _ 88 = 0;
Pemenune; 22*-2—-5-2¥—-88=0;

BBeneM HOBYIO mepeMeHHYy0: 2% = y.
[Monyuum ypaBuenue: 2y% — 5y — 88 = 0.
Pemaem nonydyeHHoe KBaJpaTHOE ypaBHEHHE:
D = b? — 4ac = 25+ 704 = 729 = 277

-b-VD  5-27 22 . -b+VD  5+27 32
ylz :—:——:—5,5’ yzz 2a :—4 :::8

BepHeMmcs k cTapoii TepeMEHHOH, P 3TOM MOJY4YHUM IIPOCTEMIINE TOKa3aTEIbHbIE YPABHEHUS:

2* = —5,5; WITH 2* =8
Het pemennii, T k2* > 0; 2% = 28;
x = 3.

OtBert: 3

2. Pemmre moka3areibHOE HEPABEHCTBO:
¥ —-3*-6>0

Pemenue: 3% —3* —6 > 0;

BBeneMm HOByIO mepeMeHHy0:3%* = y.

I[onyunM KBaJApaTHOE HEPaBEHCTBO: y2 —y — 6 > 0.

PelltaeM 1osTyd4eHHOE KBaJpaTHOE HEPABEHCTBO METOJOM HHTEPBAJIOB:
y2—y—6=0;

D =b?* —4ac =1+ 24 = 25 = 5%
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_ bV _ 15 _ . _ btV _ 145 _ 6 _ 4
N="H% T3 T4 27 2a T2
0 o—>
+ 2 - 3 4+

PelmeHneM OTHOCHTENBHO TEPEMEHHOM Y SABIAIOTCA MHTEpBaibl: (—00; —2) U (3; +0).
3anuiieM 3T UHTEPBAJIbI B BUJIEC HEPABEHCTR:

|[y<—2;_
y>3’

B . J3* < —2;
EPHEMCST K CTApOH MePeMEHHOM| " o7

HepaBenctBo 3* < —2He umeeT penieHusl.

3* < 3%
x> 1.
Otser: (1;+).

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurepun oneHku:

Onenka "OTJMYHO" BBICTABISETCS, ©ClIM padoTa BBINOJHEHA B IIOJHOM O0BEME C
coOMIoICHEeM HEOOXOJUMON TOCTIEeI0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBITIOJTHCHBI BCE 3aIMMCH U BBIYUCIICHUS.

Ouenka '"'xopouo'" BBICTABISAETCS, €CIU BBHIOJIHEHBI TPEOOBAHUS K OLICHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HEelo4eTa.

Ouenka "y10BJIeTBOPUTEIBHO" BBICTABISETCS, €CITU PadOTa BBHIIIOJIHEHA HE TIOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIE PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTENbHO'" BBHICTABISETCS, €CITU paboTa BHIMOJHEHA HE MOJHOCTHIO
WU 00BEM BBITIOJIHEHHOW YacTH pabOThI HE TTO3BOJISIET C/IENIAaTh MPABUIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckas padora Nel3. Haxosxaenue 3HaueHMii JJorapudma no npou3BoaibHOMY
ocHoBanuio. Ilepexoa or 01HOro OCHOBaHMA K APYyromy. BolunciieHue U CpaBHEHUE
Jorapu¢gmos. JlorapupmMupoBaHue ¥ NOTEHUMPOBAHME BbIPAKEHU I

Heanb: OOCOOmMTH, 3aKpenuTh U CHCTEMATU3MPOBATH 3HAHUS YYalIUXCS IO TEME.
@opMHUpOBaTh HABBIKM HAXOXJIEHUS  3HAUEHUH JIOrapu(MHUUECKUX BBIPAKECHUN, NpPUMEHSs
OIpeJieJIeHUe U CBOMCTBA JIorapu(MOB, JTOrapu(pMHUPOBATH U MOTEHIIUPOBATH BEIPAKEHUSI.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats crioco0bl pemnieHus 3aad IpodhecCHOHATbHON NeSTEIbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.
IIK 1.1 Ananu3upoBaTh TpeOOBaHMS TEXHHUYECKOIO 3aJlaHUs Ha MPOEKTHUPOBAHUE IH(PPOBBIX

CHUCTEM.

MarepunanbHoe obecrniedeHue:
WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.
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3amanmue:
1. Beruucnure: a) logg ;5 0,64 + logg 5 10;

0) 2log, 6 +10g, 0,2 + %log‘} 25 — %log4 81.
2. Haiimmte 3HaueHne BhIpaxkeHus: 271710836 — 4-1084 0125

3. Ilponorapupmupyiite BbIpaK€HHE MO MPOU3BOJIEHOMY OCHOBAHHIO:

a?¥d

b3c5’

4. EMKOCTh BBICOKOBOJIBTHOTO KoHAeHcaTtopa B aaTunke C = 2 - 10~ °d. [TapannensHo ¢
KOHJIEHCATOPOM TOJKIIOUEH pE3UCTOp ¢ conpoTupieHneMR = 5-10°0Om. Bo Bpemss pabGoThl
JaTYUMKe HamnpsbkeHue Ha koHjeHcarope Uy = 16 kB. Ilociie BbIKITIOUEHUAIaTYNKA HAPSKEHUE Ha
KoHJIeHcaTope yObBaeT g0 3HadeHus U (kB) 3a Bpewms, ompenensiemoe BbIpakeHHEM t =

RClog, 2 = 0,7 o)
a ng F(C)’ rae a =0, IIOCTOsHHA. HpeﬂeHI/ITC HaHpH)KeHI/Ie Ha KOHI[GHC&TOpe, €CJIIN

[OCJIE BBIKITFOUCHHUS aTurKa nporwnio 21 ¢. OTBeT AaiiTe B KWJIOBOJIbTAX.
IMopsiioK BBIMOJIHEHHSI PA0OTHI:
1) a) Berunciure: logg »5 0,64 + log, 5 10

Pemenne:logg 5 0,64 +logy 510 = =
log

ca
— , [IOJIy4UM

c

Hcnons3yem popMyiny nepexoaa K HOBOMy ocHoBaHHIO log, a =

_log, ;0,64
~ log,, 0,25
Janee CIoJIb3yeM CBOWCTBA JioraprudMa CTENeHH U JiorapudMa mpou3BeIeHIUs
=log o5 /0,64 +log ,; 10 = log , ; (0,8-10) = log , s 8 = —3. Otger: -3.

0) 2log, 6 +1og, 0,2 + %log4 25 — %log4 81

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

log, V25 — log, V81 = log, 36 +10g, 0,2 + log, 5 — log, 9 = log, 36-?3'2.5

+log,510= % log,;0,64+log,;10 =

=log,4=1

2) Haiinure 3HaueHHe BRIpakeHns: 271710836 — 4~10840,125

Pemenne: 271710836 _ 4~10840125 _

I/ICHOJ'H:3yeM CBOMCTBA CTEIIEHENl W OCHOBHOE HOFapI/I(I)MI/I‘-ICCKoe TOXKICCTBO

_ 1000 33 27 1 7
3y1-logs 6 __ 410840,125"1 _ 23-3logz6 _ »4l08s555 — _gQq—__"" _gq___qgQq—_7_
(33)17l08s6 — 4logs 3 0 — 4TS = s — 8= -8 =2 -8= -T2
Ortser: —71.
8
3) IIponorapudmupyiite BolpaXkeHHe MO MPOU3BOJILHOMY OCHOBAaHUIO:
a?¥d
b3c5 '

HDOHOF&DI/Id)MI/IDOBaTL BBIPAXKCHUEC — 5TO 3HAYUT BBIIIOJIHHUTD CJ'ICI[yIOIJ_II/Iﬁ AJIITOPUTM:
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1. B34aTb maHHOE BhIpaKEHHE B CKOOKH U Tepe]l HUMHU MTOCTaBUTh 3HAK Jiorapudma 1o
3aJJaHHOMY OCHOBaHUIO

2. Ucnonb3ys cBoiicTBa nmorapudmMoB, HE0OX0UMO yOpaTh BHYTPH Jlorapudma Takue
JeCTBHS, KaK BO3BEJICHHUE B CTEIIEHb, BO3BEICHNUE B KOPEHb, YMHOKECHHE U JCJICHUE

[Tponorapudmupyem no ocHoanuto 10:

4
lg 223;/55 = lga® + lgVd — Igh® — lgc® = 2lga + %lgd — 3lgb — 5lgc;

4) EMKoCTh BBICOKOBOJNBTHOTO KOHJeHcaTopa B gartunke C = 2-107°®. IlapamiensHo c
KOHJIEHCATOPOM TOJKIIOYEH pe3sucTop ¢ conpoTupieHneM R = 5-10°0m. Bo Bpems paGoTsl
JaT4MKe HanpsbkeHue Ha konzaeHcarope Uy = 16 kB. Ilocne BbikitoueHus: JaT4yuKa HalpsKEHHE
Ha KoHJeHcartope yOwiBaeT no 3Hadenuss U (kB) 3a Bpems, ompenensemMoe BbIpaKEHUEM t =

RClog, & —0,7- o)
aRC log, F(C), rae a = 0,7— mocrosHHas. OnpenenuTe HampsHKCHUE Ha KOHAEHCATope, €Ciu

MOCJEe BBIKJIFOYEHHUS aTdyuka rnponuio 21 ¢. OTBeT AaiiTe B KUIOBOJIbTaX.

Pemenue:

3ajaya CBOAMTCS K pEIICHHUI0 ypaBHeHUs npu t = 21c mpu 3alaHHBIX 3HAYEHMSIX
HayaJbHOTO HampspDKeHUuss Ha KouaeHcatope Uy, = 16 kB, comporuBienus pesucropa R =5-
10°0Om u émkocTu konzeHcaTopa C = 2 - 1076:

0,7-2-107-5-10° - log, - = 21;

7log, 1—U6 = 21;

16

10g27= 3;
U = 2 kB.

dopma npeacraBJIeHUs pe3yJbTaTa: BbIIOJHEHHOE 3a/laHUE.

Kpurepuu onenkmn:

Onenka "OTIMYHO'" BBICTABIsAETCS, €CIUM paboTa BBHIOJHEHA B IOJHOM O0bEME C
co0IroIecHNeM HEOOXOJUMON TOCIEeI0BaTEIbHOCTH JAEHCTBHUI; B OTBETE MPABWJIBHO U aKKYpaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYHMCIICHUS.

Ounenka "'xopomo" BBICTaBISIETCS, €CIM BBINOJIHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIeTBOPUTENbHO'" BBICTABIISIETCS, €CJIM pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO
00BEM BBITTOJTHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIE PE3yJbTaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThI OBLIH JTOMYIIEHBI OLUTHOKH.

Ounenka ""Hey/10BJ1eTBOPUTEIbHO' BBICTABIISETCS, €CJIM PabOTa BBHIIOJHEHA HE MOJHOCTBIO
WM 00bEM BBITIOJTHEHHON 4acTH pabOThI HE MO3BOJISIET CAENATh MPAaBUIBHBIX BHIBOJOB.
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Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTnueckas padora Nel4. IToctpoenune rpagpukos Jorapupmuyecknx GyHKIUMH.

Heasb: OO6OOIUT, W CUCTEMATH3UPOBATh 3HAHMA YydYalIuxcs, (OPMUPOBATH HABBIKU
IOCTPOCHUS rpaguKoB JorapupmMuueckux (yHKUMH C [OMOUIbIO MpeoOpa3oBaHUi U
UCCIIEIOBAHMSI X CBOMCTB. PaccMOTpeTh MpuMeHeHHe J0rapuQMoB.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Bpei6uparh ciocoObl perieHus 3aj1a4 npoecCHoHabHON AeATEeIbHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnons30BaTh COBpEMEHHBIE CPEACTBA TOMCKA, aHAJIW3A W UHTEPIPETAIM HHPOPMALIMHA U
MH(OPMAIMOHHbIE TEXHOJIOTUH JUIS BBIMIOJIHEHUS 3a/1a4 TPO(PECCUOHATBHOMN 1eATENIbHOCTH;
OK 03 I1nanupoBaTh U peain30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOEe U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B NPOQPECCHOHATBHON cdepe, HCIONb30BaTh 3HAHHS TI0
MPaBOBOM U (PMHAHCOBOI IPaMOTHOCTHU B PA3IMYHBIX )KM3HEHHBIX CUTYaLIUIX
OK 04 DddexTrnBHO B3aUMOICHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.
IIK 1.1 Anamm3upoBarh TpeOOBaHHS TEXHHYECKOTO 3aJaHUSl Ha MPOCKTHPOBAaHUE NH(POBBIX

CHCTCM.

MaTtepuajbHOe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKHI/Iﬁ.

3aganue:
B oxHolt cucTeMe KOOpAMHAT MTOCTPOUTH IpaUK dJIEMEHTAPHON U JAHHON (PYHKIIHIA:
1. y=logs(x—2);
2. y=2-logix;
2

3. y=logs(x—2)+1

ITopsinok BbINoOJIHeHUs padoThI:

1. Omnpenenute, ¢ NOMOIIbIO KaKUX I'€OMETPUUYECKUX NPEoOpa3OBaHUN MOXKHO MOCTPOUTH
rpaduK 3aaHHON (QYHKIMU:

e ['padux pynkuuu y = f(x) + B momydaercst mapajuienbHbIM IIepeHOCOM Tpaduka GyHKIUN
y = f(x) B NOJOXUTEIBHOM HampaBiieHuH BJIoib ocu Oy Ha paccrosHue B, ecnu B> 0 u B
OTpHULIATEILHOM HallpaBJieHUH B1oJib ocu Oy, ecnu B < 0;

o Ipapux ¢yukuuu y = f(x +b) mnomyyaercs mNapajuleIbHBIM MEPEHOCOM Tpaduka
¢byHkuuu y = f(x) B MOJOKUTETLHOM HampaBiIeHuH Baosb ocu OX Ha pacctosiHue b, ecnmu b < 0 u
B OTPHIIATEIIEHOM HampaBJieHnuu Baosb ocu Ox, eciu b > 0.

o TI'padux pyHkumu y = —f(x) monydaercsi CHAMMETPUYHBIM 0TOOpaxkeHneM rpaduka y=Ff(X)
OTHOCUTENBHO och Ox.

o ['padux dysxmum y = Af (x), momyqaercst pactsikeHueM rpaduka y = f(x) Baoab ocu Oy
ot ocu Ox B A paz mpu A > 1 unu cxatuem Bosb ocu Oy k ocu Ox B 1/ apazmpu A < 1.

e I'padux pynkimu y = f(ax), momydaercs cxxarueM rpaduka y = f(x) Brnoab ocu Ox K OCH
Oy B a pa3 ipu a > 1 win pactsxeHreM B1osb ocl Ox k ocu Oy B 1/ apazopua < 1.

2. TloctpoiiTe HCXOMHBIN rpaduK.

3. IIpousBeaurte HyXHbIE IpeoOpa30BaHUs U MOCTPONUTE HEOOXOAMMBIN rpaduK.

1. y=log,(x —2).
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[TocTpoum cHauana rpadpux pyHkuun y = log, x.
I'paduk pyukumn y = log,(x — 2) moay4uM napajieibHbIM IEPEHOCOM BIOJIb ocH Ox BIIPaBO
Ha 2.

v

——————— %"

4 i : 8] X

2. y=logszx—2

[Toctpoum chHavana rpapuk pynkuun y = logs x.
I'padux pynkuuu y = logzx — 21m0iryduM napajuiedbHBIM IEPEHOCOM BI0JIb ocu (Jy BHU3 Ha 2.

o

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

Kputepun onenkmn:

Ouenka "OTJMYHO'" BBICTABISIETCS, €Clid paboTa BBHINIOJIHEHA B IOJTHOM O00BEME C
coOMoieHeM HeoOXOJMMON TOCIeI0BATEIbHOCTH JCHCTBHIL, B OTBETE MPABWJIBHO M aKKypaTHO
BBIIIOJTHEHBI BCE 3aIMCH U BEIYMCIICHHA.

Ouenka "xopomo" BBICTaBISIETCS, €CIM BBIMOJIHEHBI TPeOOBaHUS K OLIEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "y/10BJIETBOPUTEIBHO' BBICTABISETCS, €CITU PadOTa BBHIMOJIIHEHA HE TIOTHOCTHIO, HO
00BEM BBITIOJITHEHHOW YaCTH TAKOB, YTO IMO3BOJISIECT MOJYYUTh NMPABUIBLHBIE PE3YIbTAThl U BHIBOJBI;
B XOJI€ TPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO" BBICTABJISETCS, €CJIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO
WM 00bEM BBITIOTHEHHON YacTH padOTHI HE MO3BOJISET CAENATh MPABUIBHBIX BHIBOJIOB.
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Tema 1.3 KopHu, cTeneHu u Jorapugpmsol
IIpakTnueckas padora NelS. Pemenue torapugMuyeckux ypaBHeHH

Heanb: OO600mMTH, 3aKpenUTh M CUCTEMATHU3UPOBATh 3HAHUS YYAIIUXCS 10 METOAaM
pelienus jJorapumuueckux ypaBHeHuil. @opMUpPOBaTh HABBIKU PEIICHUS YPABHEHHIH.
BoinosiHeHue padoTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Bpeibuparh ciocoObl perieHus 3aj1a4 npoecCHoHabHON AeATEeIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3a W UHTEPIPETAIM HHPOPMALIMHA U
MH(OPMALMOHHbIE TEXHOJIOTHH [T BBIIOJIHEHUS 3a/1a4 TPO(PECCHOHATIBLHOM 1A TebHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IIIyaJII)HBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganme: Pemmre 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+I1gVv3x—8=1.

IHopsaok BbINOJIHEHUS PA00OTHI:
Pemmte norapudmudeckue ypaBHEHUs
[lepen nagasioM perieHusi ypaBHEHUsI HY>)KHO HaWTH 0OJaCTh JOMYCTUMBIX 3HaueHuid. Mcmonb3ys

cBoiicTBa norapu(mMoB 00€ YacTH YypaBHECHHs MPHBOIUM K OJHOMY OCHOBaHHIO log, f(x) =
log, g(x). Torenmpyem ob6e uacti ypaBHenus, momydaem f(X) = g(X). Pemraem momydeHHoe
YpaBHCHHUC. T.x. IMOTCHIUPOBAHUEC YPABHCHUA MOXKCET MNPUBECTH K IMOABJICHHIO MOCTOPOHHUX
KOpHEiA, TO JiefiaeM IPOBEPKY. 3arichiBacM OTBET.

1) log,(2x—6) =3

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

IIpoBepum, NpuHAAIEKUT U HaAeHHBIA KOopeHb O/13:

2:435—-6=81>0
OrtserT: 43,5
2) log,(2x? —3x—4) =2 O/13: 2x2—3x—4>0

x> =2x*>=-3x—-4x>0;x#1
x2—2x24+3x+4=0
—x2+3x+4=0
x2=3x—-4=0
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x1=-1x, =4
[IpoBepum, npuHaiexaT v HalaeHHbIe KopHu O/13:
x; =—-12(-1)>-3(-1)—4>0
2+3—-4=1>0

X, =42-42—-3:4—-4>0
32—-12-4=16>0
OtBet: X1 = —1; x, = 4

x>0
x—4>0
Hcnonbs3yeM CBOMCTBA U ONpEeIeHue jJorapudma:
logs x(x —4) =1;
x% —4x = 51;
x2—4x—-5=0;

3) logsx +logs(x—4)=1 OI3: {

x; =-—1;x, =5.
[IpoBepum, npuHagIexar a1 HaigeHHble kopau O/13:
—1 < 0, 3HauuT X; = —1- NOCTOPOHHUN KOPEHb.
5>0, 5-1=4>0.
Otsert: 5
x> 0;
4) log,(2x*> —7x + 6) —log,(x —2) =log,x OHI3: {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 —7x+6—x%>+2x =0;
x2-5x+6=0;
X1 =2; x, =3.
[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu OJ13:
2>0;
X1 =2;{2'22—7'2+6=0
2—2=0

3>0;
x2=3{2-32—7-3+6>0;
3—2>0

Ortser: 3.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:

Onenka "OTIMYHO'" BBICTAaBISAETCS, €CIUM paboTa BBHIIOJHEHA B IOJHOM O0bEME C
co0roieHueM HEOOXOJMMON TOCIeI0BaTEIbHOCTH JEHCTBUI; B OTBETE MPABHJIBHO U aKKypaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYUCIICHUS.

Ounenka "xopomo" BbICTaBISIETCS, €CIHM BBINOJIHEHbI TPEOOBAaHUS K OLIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.
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Onenka "y10B1eTBOPUTEIbHO'" BBICTABIAETCS, €CIM pab0Ta BHIMOIHEHA HE MOJHOCTHIO, HO
00BEM BBIIIOJHEHHOHN YacTH TAKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIBHBIE PE3yJIbTaThl U BBIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey/10BJIETBOPUTEIBHO' BBICTABJISETCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO
Wi 00BEM BBITTIOJIHEHHOM YacTH pabOThI HE TIO3BOJISIET CIIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jorapugmsol
IIpakTnyeckas padora Nel6. Pemenue jorapuMmnuecKknx HepaBeHCTB

Heanb: OO600LMTH, 3aKpeNUTh M CUCTEMATHU3UPOBATh 3HAHUS YYAIIUXCS 10 METOAaM
peleHust JorapupMrUUecKux HepaBeHCTB. DOPMUPOBATh HABBIKU PEIIEHUS] HEPABEHCTB.

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:
OK 01 Bribupatp crocoObl pemeHust 3a1a4 mpoeCCHOHATBHON AEATEIbHOCTH TPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAJIM3a U UHTEPIPETaluu HHOPMAIHN H
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1A TeIbHOCTH;
OK 04 DddexTrnBHO B3aUMOCHCTBOBATh U pab0OTaTh B KOJUIEKTHBE U KOMaH/IE.

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

3aganue: Pemnte norapuMuyecKue HepaBeHCTBA:
1. log,(5x+3) < 3;

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

3. log,(x* —9x+4) =>4

IMopsanox BbINOTHEHHS] PA0OTHI:
Pemute norapupmuyeckrue HepaBeHCTBA:
PaGotaem 1o anroputMmy: MUCIONB3Ys ONpeAeIeHue Jorapupma 00e YacTh HEPABEHCTBA PUBOIHM
K OJTHOMY OCHOBAHHIO, T. €. moJiy4aeM HepaBeHCTBO Bua 10gaf(X) < 10gag(X).

[1pu pemennu norapuMUIECKUX HEPABEHCTB HY)KHO YYUTHIBATH CBOMCTBO MOHOTOHHOCTH
norapupmMuUecKon GyHKIMH, T.€.

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

HpI/I 9TOM HYXHO 00s13aTEIILHO YUYUTHIBATDH U 0011acTh A0IMYCTUMBIX 3HAYCHMI.
Pemenne norapmi)aneCKoro HEPAaBCHCTBA CBOJUTCA K PEIICHHUIO CUCTEM HEPABCHCTB!

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

42



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

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

CocraBUM cHUCTEMY: {5x +3>0;
"5x +3 <23
5x+3>0; _ {5x >=3 {* > =06 Orper: (—0,6;1]

PemnM cocTaBieHHYIO CHCTEMY: {Sx +3<5 5x <5 x<1

2) loggs(3x +4) =loggs(x% +6)
CocTtaBUM CHCTEMY HEPABEHCTB, YUUTHIBAs, 4TO 00a JIOrapu(pMUPyEMbIe BEIPOKCHHUS JTOJKHBI OBITh
TIOJIOKUTENBHBIMI ¥ OCHOBAHHE MEHBIIE 1.

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

Pemmm cocTaBieHHYI0 CUCTEMY:

3x+4>0 3x > —4 x>—§
3x +4 < x?+6. —x?243x+4-6<0.

x> =3x4+2>0

KBajparHoe HEPaBEHCTBO PELIMM METOJOM MHTEPBAIIOB:
x2—-3x+2>0
x2=3x+2=0=>x,=1; x, =2

0 R U
1 2

Haitném perenue cucremsr:
i S o
1
-1 = 1 2

Orser: (—1%; 1] U [2; +0)

3) logi(x? + 7x + 10) = —2

CocTaBuM cuCTEMY HEPAaBEHCTB, YUUTHIBAs, UTO JIOTApUPMUPYEMOE BbIpaKEHUE JTOJKHO OBITH
ITOJIOKUTEIBHBIM U OCHOBaHHE MEHBbIIIE 1.

X2 +7x4+10>0

1n\"2;
x2+7x+10S(—)
2
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{x2+7x+10>0.
X’ +7x+10< 4

PemaeM KBaI[paTHBIe HepaBCHCTBaZ
x4+ 7x+10>0
X2 4+7x+10=0

x1:—5; x2:—2 + - +

-5 -2
X’ +7x+10< 4
X’ +7x+6=0

x1 = _6, xZ = —1 + - - 'J N
-6 -1

Haiiném pemenne cucteMsl:

L YNNI L
-6 -5 -2 -1

Otser: [—6;—5) U (—2;—1]

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

Kpurepun oneHku:

Ouenka "OTJAMYHO'"  BBICTABJISETCS, €CIM paldoTa BBINOJHEHA B TOJHOM O00BEME C
coOMI0ICHEeM HEOOXOJUMON TOCTIEeI0BATENBHOCTH JAEHCTBHI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBITTOJTHEHBI BCE 3aIMMCH U BEIYUCIICHUS.

Ouenka "xopomo" BBICTaBISIETCS, €CIM BBIMOJIHEHBI TPeOOBaHUS K OLIEHKE "OTIUYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ouenka "y/10BJIeTBOPUTEIBHO' BBICTABISETCS, €CITU PadOTa BBHIMIOJIIHEHA HE TIOTHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISIET MOJYUYUTh MPABUIBHBIE PE3YIbTAaThl U BBHIBOJIHI,
B XO/JIe MPOBEACHUS PabOThl OBUIH OMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO" BBICTABJISETCS, €CJIM paboTa BBHINMOJIHEHA HE TOJHOCTHIO
WM 00bEM BHITIOTHEHHON YacTH pabOThI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOJOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi
IIpakTnyeckas padora Nel7. Pemenue JiorapugMuyecKux ypaBHeHHIl 1 HEPABEHCTB.
Heuab: opMupoBaTh HaBBIKHM PEIICHHS JOrapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats criocods! pemieHus 3afad npodeccuoHanbHON NeATeNbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 02 Vcnionb3oBaTh COBPEMEHHBIE CpPe/ICTBA MOUCKA, aHAJIM3a U MHTEpHpeTaluy nHpopMauu u

MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 TPO(pECCUOHATILHOM 1A TeIbHOCTH;
OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMAH/IE.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue: Pemnre orapupMUuecKre ypaBHEHHS U HEPABCHCTBA:
1) logix —log ,x — 6 =0;

2) %lg (x2 —4x—1) =Ig 8x —lg4x

3) logi(3x +5) +logi(x —1) > -1

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

HOpHI[OK BbIITOJTHCHU A paﬁoTLl:

1)
2)

3)

4)
5)

6)

Haiitu 001acTh 1OMYCTUMBIX 3HAYEHUI.

Hcnonb3ys cBoiicTBa jgorapupmMoB o0 4yacTH ypaBHEHUS NMPUBOAUM K OJHOMY OCHOBAHUIO
log, f(x) = log, g(x). llotenuupyem obe yactu ypasHenwus, momysaem f(X) = g(x).
Pemaem mnomydyeHHoe ypaBHeHHE. T.K. MOTEHIMPOBAHUE YPABHEHMSI MOXKET IMPHUBECTH K
MOSIBJICHUIO ITOCTOPOHHUX KOPHEW, TO JeJIaeM MPOBEPKY.

3anucbiBaéM OTBET.

Hcrnonp3yst ompeneneHue Jjorapupma o0Oe YacTH HEPABEHCTBA IMPHBOIUM K OJHOMY
OCHOBaHHIO, T. €. oTyyaeM HepaBeHCTBO Bua 10gaf(X) <10ga.g(X).

ITpu pemiennu orapu)MUIECKUX HEPABEHCTB HY)KHO YYUTHIBATh CBOWCTBO MOHOTOHHOCTH
norapupMUIecKor QyHKIHH, 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).
[Tpu 5TOM HYKHO 0053aT€IbHO YUYUTHIBATh U 00JaCTh JOMYCTUMBIX 3HAUEHUH.

Pemienue J'IOl"apI/I(l)MI/I‘-IeCKOl"O HEPAaBCHCTBA CBOAUTCA K PCIICHUIO CUCTEM HCPABCHCTB!

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

fx) <g(x)
npu 0 < a <1 log, f(x) >log,g(x) &4 f(x)>0
gx)>0

1) logix —log ,x—6=0 o/13: x>0
PemaeM 3To ypaBHeHHE METOJI0M BBEICHUs HOBOI MepeMEHHOI:
logyx =y

y -y—-6=0;
Vi =72,y =3;

Bo3sspaiaemcs k ctapo IepeMEHHOM:
logy,x =—2 wumum log,x = 3.
[Momyuunu npocreiimue sorapupmMudeckie ypaBHEHuUs, pelas KOTOpble MOIyIrM
x=472%; x = 43;
1

X == x = 64.
16
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O06a 3HaueHust BXOJAT B 00JIACTh JOMYCTUMBIX 3HAYCHH.
OrtBer: i; 64.
16
x> 0;
2) log;(2x% — 7x + 6) —log,(x —2) =log, x  OH3: {2x2 —7x+6 >0
x—2>0
log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x2 —7x + 6 = x* — 2x;
2x2 —7x+6—x*>+2x =0;
x> —=5x+6=0;
X1 =2; x, =3.
[IpoBepum, npuHayiexat i HalaeHHble KopHu OJ13:

2>0;
x1=2;{2-22—7-2+6=0
2—2=0

3>0;
x2=3{2-32—7-3+6>0;
3—2>0

OrtBerT: 3.
3) logi(x* +7x+10) = -2
2

COCTaBMM CHCTEMY HEPABEHCTB, YUUTHIBAS, UTO JOrapU(PMUPYEMOE BHIPAKEHHE JOIIKHO OBITH
ITOJIOKUTCIIbHBIM U OCHOBAHHUEC MCHBIIIC 1
{ X2 4+7x4+10>0

_2 .

x2+7x+1os(1) !
2
{x2+7x+10>0.

X’ +7x+10< 4’
PemaeM KBaI[paTHI)IC HepaBeHCTBa:

x4+ 7x+10>0
X2 4+7x+10=0
x1=—5;x2=—2 + - +

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

o —v
-6 -1

Haiiném pemenne cuctemsl:

PUPNOSIONN SO/
-6 -5 -2 -1

Otset: [—6;—5) U (—2; —1]

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

Ouenka "OTJMYHO'" BBICTABISIETCS, €Cid paboTa BBHINIOJIHEHA B IOJHOM O00BEME C
COOJII0IeHEM HEOOXOMMOM MOCIEeI0BAaTEIbHOCTH JCHCTBHIA; B OTBETE MPABMIIBHO U aKKypaTHO
BBITIOJTHEHBI BCE 3aMTUCH U BHIYHCIICHUS.

Ouenka "xopomo' BBHICTAaBIISCTCS, €CIIM BBIMOJIHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO'", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ouenka "y/10BJIETBOPUTEIBLHO' BBICTABISETCS, €CITU PadOTa BBHIMIOJIHEHA HE TIOJTHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYUYUTh MPAaBUIbHBIE PE3YyIbTaThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OIIUOKH.

Ouenka '""Hey/10BJIETBOPUTEIBLHO" BBICTABJISETCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO
Wi 00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISIET CIIENIATh MPABUIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckas padora Nel8. PaananHbiii MeTo M3MepPEeHUs YIJIOB BPAllleHUS U CBS3b C
rpaaycHoii Mepoii. HaxoxxaeHue 3Ha4YeHUl TPUTOHOMETPUYECKUX QyHKIMIA

Heab: ®opMupoBaTh HaBBIKU IE€PEXOJA OT paJUaHHON MEpbI YIJIOB K IpajlyCHON U 00paTHO,
HAXOXKJCHHUS 3HA4YEHUI TPUTOHOMETPUUECKUX (DYHKIIMH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 mpohecCHOHATBHON AEITEIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U padOTAaTh B KOJUIEKTHBE U KOMAH/IE;
IIK 1.1 Amnamm3upoBarh TpeOOBaHHS TEXHHYECKOTO 3a/JaHUS HAa NPOCKTHPOBAaHWE IH(PPOBBIX

CUCTEM.

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

3aganue:
1. Bripaszute B pagnanax BeIUYHHY yIJia, 33JJaHHOTO B Tpagycax
a) 150° 6)450° B)40°
2. BeIpasute B rpajycax BeNTUYHHY YIJIa, 33JJaHHOTO B paJlaHax
T 41T

a) 7 0) 41 B) 5
3. Ucnonp3ys ompeeneHns TPUTOHOMETpUYecKuX (YHKIUHM, HAlAUTe 3HAKU dTUX (DYHKUMN a7
VTJIOB:

2) —210° ) =

ITopsinok BbINOJHEHHS PadOTHI:
1. Panmnannas u rpagycHas Mepbl cBA3aHbl 3aBHcuMocThi0 180° = m paguaH. Ilostomy

o — T
180°
2. YToOBI BBIPA3UTh YToJl B TPayCHON Mepe BOCHOIB3YHTECh COOTHOIIICHHEM 1paj =

1
3HAYUT X ° = Tag & PaanaH.
180°

3. HaueptuTe e€IUHWUYHYIO OKPYXHOCTh, OTJIOXKHTE 3aJlaHHBIA yroJl, TIOMHS, YTO
MOJIOKUTEIBHBIM CUMTAETCS YTOJ, OTKJIAIbIBAEMbIN MPOTUB YaCOBOM CTPENIKH, & OTPULATEIbHBIM —
110 YaCOBOM CTpEJKE.
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1. BeIpasute B paguaHax BEJIMYUHY yIUla, 3aJaHHOTO B Ipagycax
a) 120° 6)225° B)10°

a) 120° = ——-120° =25 6)225° = ——-225° =% B)10° = ——-10° = —,
180 3 180 4 180° 18
2. BrIpasute B rpagycax BeIMYUHY YIJia, 3aJaHHOTO B pajinaHax
3 6)2L ) =Z
a) 5 9 6
a) Z =103 _ 1080 )= =18T.28 _ gp0 )2 =BT _ 500
5 T 5 9 T 9 6 T 6

3. Hcnonb3ys onpeeneHusi TPUrOHOMETPUUYECKUX (PYHKUUN, HAWAUTE 3HAKU 3TUX (QYHKIUN
JUISL YTJIOB:

° 3
a) —120 0) -
[TocTpouM €IMHUYHYIO OKPYXHOCTh U OTJIOKUM JaHHbIC YIJbl. Yroi—120° oTkiiaabiBaeM
o yacoBo# ctpenke. Touka, coorBercTBytomias yriy —120° nexwur B |l yerBeptu, 3naumr,

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

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "OTJAMYHO'" BBICTABISCTCS, €CIM paboTa BBHINOJHEHA B IIOJHOM O00BEME C
COOTFOICHHEM HEOOXOIMMOW TIOCTICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABWJIBHO M aKKYpPaTHO
BBLIIIOJIHEHBI BCE 3aMMCH U BEIYHCICHH.

Ounenka '"'xopomo" BBICTaBISIETCS, €CIM BBINOJIHEHbI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJ1eTBOPUTENbHO'" BBICTABIISIETCS, €CJIM pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJSET MOIYYUTh MPABUIIbHBIE PE3yIbTAaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS pabOThI OBUIM JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO' BBHICTABISETCS, €CITU padoTa BHIMOJHEHA HE MOJHOCTHIO
Uu 00BEM BBHITIOJIHEHHOW YacTH pabOThI HE TTO3BOJISIET CIENIAaTh MPABUIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHSI TPUTOHOMETPHUH.
IIpeodpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKCHUH

IIpakTnyeckas padora Nel9. IIpeodpa3soBannsi TPUrOHOMETPHYECKHUX BbIPAKCHUH.
OcHOBHbIE TPUTOHOMETPUYECKHE TOXK/IEeCTBA.

Heab: @opmupoBaTh HaBbIKK MNpeoOpa3oBaHMsl TPUTOHOMETPUYECKUX  BBIPAKECHUH,
HCIIOJIb3Ys] OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats crioco0bl penieHus 3aad 1podhecCUHOHATBbHON NeSTENbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 04 3¢ddexTrBHO B3anMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:

48



1. HaiimuTe 3HaYeHUsI TPUTOHOMETPUUECKUX (DYHKIIHIA, €CITH U3BECTHO:

1) cos x= 0,8, 3?" <xX< 2T

2) sin o= 0,6,% <xX< T

3) tg x= —Z,g <x< T

2. Konebanune Hanpspkenus 3amaercst popmysioit: U(t) = Uy, cos(wt + ¢).Haiiaure 3Hauenue
HanpsbKeHus, eciii u3BectHo, uro U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<-.

€0512°-c0548°—5in12°-sin48°

3.Bremauciure

€0554°'5in36°+c0s536°-sin54°
3T
sin(rta)  t9(5+a) cos 2t

—a):'6) ———=_ _sin
sin(5-a) ctg(ﬂ—a)+tg(n @); 0) cost—sint sint

4. YpocTuTe BhIpaKEHHUE a)

3m

5. [[aHO C0S X= —2; cosf = —%; T <xX< 3{; n<pf <7.
Haiinure sin(x —p).

6.JI0Ka)kKHUTE TOKAECTBO; SnCplcosbcost@-Fsinf _

cos(a—p)cosB—sin(a—pB)sinf -

tga

Ilopsinok BbINOJIHEHHS PadOTHI:
1. 3anummuTe yciaoBue.
2. 3anumute (HOpMYNIBI OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB, COJAEpXkAllue JaHHYIO
(GYHKIHIO U TY, KOTOPYIO HEOOX0AUMO HANTH.
3. Boipasute HeusBecTHyro ¢yHkuuio. Eciu HeoOXoaumMo u3BIeYb KBaJApaTHBIA KOpPEHb, TO
OTIpEICITUTE 3HAK UCKOMOU (DYHKITUH, HCIIOJIB3Ys 3aJIAHHYIO YETBEPTh.
4. BolurcnuTe 3HAYEHUS BCEX HEU3BECTHBIX (DYHKIIUM.

1. Mano: cos x= 0,8, 3?7{ <xX<L 21
Haiitu: sin , tg «,ctg <
Pewenue:
1)3anuiieM 0OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
cos? « +sin? <=1

Bripa3um u3 Hero HCKOMyto QYHKIHO Sin = +V1 — cos? «
Tak kak cunyc B |V 4eTBepTH UMEET OTpULIaTENbHOE 3HAUEHHE, TO
sin x= —/1 — 0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

sin <

tg X=
g c0s X
[ToxcTaBUM M3BECTHBIE 3HAUCHUS U HailIeM HEM3BECTHYIO (PYHKITHIO
-0,6 6 3 0.75
0,8 8 4 ’
3) BamuieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO

tg «<-ctga =1

tg x=

1
Beipa3um 13 Hero HCKoMyro (PyHKLUIO ctg K= o=

. 4 11
==—— = —] —
9 3 3

3. Hano: )sin x= 0,6,2 <X T

Haiitu: cos %, tg «,ctg <
Pemntenue:
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1)3anuiieM 0CHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO
cos? o« +sin? «= 1
Beipaszum u3 Hero uCKkomyroo QyHKIHO c0S X= +V1 — sin? «
Tak xak kocuHyc Bo |l ueTBepTu oTpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuieM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

; Sin X
X=
9 CcoS X
[ToscTaBUM M3BECTHBIC 3HAUCHUS U HAWIEM HEM3BECTHYIO (DYHKIIHIO
t —0,6 6 3 0,75
X= =—==—-——=—,
9%= 08" "8 &

3) 3amumieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO
tg x<-ctga =1

1
Bripasum U3 Hero HCKOMyro QyHKIUIO ctg &= P

t 4 1
X=—— = —] —
€9 3 3

3 @
4. JlaHo: tg <= —p <x<m
Haiitu: cos &, sin &, ctg «

Pemenue:
1) 3anuiemM 0CHOBHOE TPUTOHOMETPUYECKOE TOKIACCTBO
tg x<-ctga =1

1
Bripazum u3 Hero HCKOMyto QyHKIHIO ctg <= P
1
ctg Xx= —1—
g 3
2) 3anuineM OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO

1+ tg? xc= ———
g c0s?

1

Bbipa3um U3 HEro HCKOMy0 (DYHKIHIO COS X= +

—J1+tg3x

Tak xak kocunyc Bo |l yeTBepTH oTpuIaTeneH, T0 cos X= —

3) 3anuieM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
cos? « +sin® x=1
Bripaszum u3 Hero HCKOMyto QYyHKIHIO Sin X= +V1 — cos? «
Tak kak cunyc Bo |l ueTBepTH MOMOKUTENBHEIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue Hanmpspkenus 3amaercs popmysoit: U(t) = Uy, cos(wt + ¢).Haiiaute 3HaueHue
HanpsHKeHUs, eclii u3BecTHo, uro U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

€0571°c0526°+5sin71°-sin26°

3.Berunciaure — :
5in20°c0s25°+c0s20°sin25°

Pemenne:
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c0s71° - cos26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
Jlis perieHust HaM HEOOXOIUMO HCTIOIB30BaTh (POPMYJIBI CIIOKCHHS:
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°

= tg45° =1

4 YHpOCTI/ITC BHIP@KCHUE: sin(180°+a)-tg(x—180°)-cos(360°—a)

ctg(g—a)-ctg(1T+a)-cos(37n—a)
[Tpu pemieHnu 3TOTO 33aJaHHUS HYKXHO HMPUMEHHTH (HOpMyJbl MpuBeAeHUs. i 3TOro BCIIOMHUM
MHeMOHHuecKoe npaBuio: 1) Ha3Banue pyHKIMM HE MEHSETCA, €CIIM K apTyMEHTY o IIpuOaBIiseTcs
—tn  wikd 7.
Ha3Banue ¢yHKIHMM MEHSETCA, €ClIM K apryMEHTY o IpuOaBIseTcs —gn WIH gn, n-
HEYETHOE YUCIIO.
2) CtaBUTCS 3HAK UCXOAHOW (DYHKIIMH, CUUTAS , UTO Oi- OCTPBIA YTOII.

Pemenue:
sin(180° + a) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa cosa - sina .
4 3n - tga - ctga - (—sina) - ctga TS T T osq O
ctg(z — ) - ctg(m + a) - cos(5- — ) Sina
5. J1aHO sin «= %; cosf = g; g<oc< m 0<pB< g
Haiinute sin(x +p).
Pemenne: s pewenus Ham HYKHO HCIOJIb30BATh bopmyny CIIOKEHUSA

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

Ho HaM HEU3BECTHEI 3HaueHHs cos X U Sing.

HaﬁﬂeM CHavaJla 5T 3HAUYCHU:, UCITOJIb3Yyd OCHOBHOC TPUT'OHOMETPHUUYCCKOC TOKACCTBO:
cos? « +sin? x=1

BbIpazuM 13 HETO HCKOMYIO (QYHKIUIO cos &= +v1 — sin? «

sinf = ++/1 — cos?p

64 289 64 15
Tak kak KOCHUHYC BO I YCTBECPTHU OTPHULIATCIICH, TO co0S X= — l-——=|=--—=—-—
289 289 289 17
9 . 16 25 16 9 3
Tak kak CHHYC B | YCTBECPTU IMOJIOKUTCIIbHBIU, TO sinf=|1—-—== |=——== |===,
25 25 25 25 5

[ToxacraBuM HalieHHbIE 3HaYEHUS B POPMYITY U BEIUUCITUM 3HAUYCHHE
sin(e +f).

sin(ex +8) =

8 4+( 15) 3 32 45 13
5 5 85 85 85

17 17

sin(«—pB)cosB+cos(a—pB)sinf _
cos(a—pB)cosB—sin(a—pL)sinf =tga

6./{okakuTe TOXKIECTBO:

JlokazarenbCcTBO:
BrimuiieM oTienpHO J€BYIO YacTh TOXKIECTBA U Mpeodpa3yeM ee, UCTIOIb3Ysl POPMYIbI CIOKEHUS:

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

tga

ToxnecTBO JOKa3aHO.
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BosmoxkeH u apyroif crocod 1oKa3aTenbcTBa:
sin(< —B) cosp + cos(a — B) sinf  (sina - cosf — cosa - sinfd)cosf + (cosa * cosf + sina - sinf)sinf
cos(a — ) cosp — sin(a — B) sinf ~ (cosa - cosf + sina - sinf)cosp — (sina - cosp — cosa - sinfB)sinf
Packpoem ckoOku 1 IpuUBeIeM OJOOHBIE ClaraeMbie
sina - cos?f — cosa - sinf - cosP + cosa - cosP - sinf + sina - sin?f  sina - cos?p + sina - sin?f

" cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin2ff  cosa - cos?f + cosa - sin?f8
sina(cos?p + sin’B)  sina

= = = tga
cosa(cos?B + sin?B) cosa g

g x=1g x
dopma npeacTaBaeHus Pe3yJabTaTa: BBIIOJHEHHOE 3a/IaHHE

Kpurtepun onenku:

Ouenka "OTJMYHO'" BBICTABISIETCS, €Cid paboTa BBHINOJIHEHA B IOJHOM O00BEME C
COOTFOICHHEM HEOOXOIMMON TIOCTICIOBATEIIBHOCTH JCHCTBHUI; B OTBETEC MPABHJIBHO M aKKYpPaTHO
BBIIOJIHEHBI BCE 3aMMCH M BEIYUCIICHUS.

Ounenka ''xopomo" BbICTaBIISIETCS, €CIM BBIIOJIHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIeTBOPUTEIBHO" BBICTABISETCS, €CITU PA0OTa BBHIIIOJIHEHA HE TIOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTU TaKOB, YTO MO3BOJISET MOJIYYUTh IPABUIIbHBIE PE3YNIbTAThl U BHIBOIDL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO" BBHICTABISETCS, €CITU paboTa BHIMOJHEHA HE MOJHOCTHIO
1 00BEM BBITIOJIHEHHOW YacTH pabOThI HE TTO3BOJISIET CAENATh MPAaBUIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoGpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAsKeHH

IIpakTuyeckoe 3ansaTue Ne 20
«IIpeoOpa3oBaHNsi TPUTOHOMETPHYECKHUX BbIpaxeHUH. PopMy bl C105KeHHs, YIBOCHMS.
®opmyabl npuBeneHusi. [IpeodpazoBanue cyMMbl TPUTOHOMeTPHYECKUX PYHKIMIT B
Npou3Be/ieHne, Npeodpa3oBaHue NMPOU3BeAeHUs] TPUTOHOMETPUYeCKUX GYHKIHI B CyMMY»

Heab: Hayuutbcs mnpeoOpa3oBeIBaTh TPUTOHOMETPUUECKHUE BBIPAKEHHS, HCIOIb3YS
TPUTOHOMETPUYECKHE (DOPMYJIBI.

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BriGupath crocoObl pemeHus 3a1a4 npodheccuoHaIbHOM AesTeIbHOCTH TPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

3aganme:
Sin78°—sin42°

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

2. YHpOCTI/ITe BBIPAKCHUC— - - - .
sina+sin3a+sin5a+sin7a

in2 in6
3. JIOKaXHTe TOXKIECTBO: o2 — (g 4q
cos2a+cosé6a
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Ilopsinok BbINOJIHEHHS PA0OTHI

1) 3anumuTe 3a7aHUEe W ONpEAeIUTe, KaKUMHU (HOpMYyJIaMH TPUTOHOMETPUH HYXKHO
BOCIIOJIb30BaThCH.

2) Tlpumenunte 3TH POPMYIIBI.

3) YnpoctuTe MOJIyYMBIICECsS BbIpaKEHHE. BblumcianTe, €Clii 3TO HEOOXOJMMO, 3HAYCHUE
BBIPKCHUSI.

o in68°—sin22°
1. Hailigure 3Ha4€HME BBIPAKEHUS:

€0S68°—c0s22°

Jlis pemieHuss HaM HY)KHO BOCIOJIB30BaThCs (QopMyiaMH MpeoOpa3oBaHUS CYMMBI U
Pa3HOCTH TPUTOHOMETPHUYECKUX (DYHKIMN B IPOU3BEICHHE:

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

a
sina — sinff = 2cos

Pemenne:

) ) 68° + 22° . 68°—22° ]
sin68° — sin22° 2cos 2 " sin 2 2c0s45° - sin23° cos45°
= ) ) ) s — = - = _Ctg450 =-1
cos68° — cos22°  _,; 68° +22° . 68°—22° —25in45°- sin23° sin45°
sin > sin >

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

Jns pelieHMss HaM HYKHO BOCIOJIb30BaThes (popMynamu mpeoOpa3oBaHUs CYMMBI HU
Pa3HOCTH TPUTOHOMETPUUYECKUX (PYHKIIMH B IPOU3BEICHUE:

a+p a—f
cosa + cosf = 2cos > ' cos >
_a _a—p
cosa — cosff = —2sin > - sin >
a+ a—
sina + sinfd = 2sin > p Fcos— F
. . atfp a-p
sina — sinf = 2cos > - sin >
Pemenue:
25in SX A o 30—
sin3a +sina 2 2 _ 2sin2acosa  COSa clyer
- - _3a+a . 3a-a —2si N sina
Cos3a—cosa o sin 2sin 2asin a sin a
2 2
3. JIOKa)KHTE TOKAECTBO: Shatsndatomnsa _ 4,3,

cosa+cos3a+cos5a

Jlisa pemieHusi HaM HY)KHO BOCIOJIb30BaThCs (QopMyiamMH MpeoOpa3oBaHUS CYMMBI U
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Pa3HOCTH TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BEICHHE.

Pemenue:

sina + sin3a + sin5a

=tg3a
cosa + cos3a + cosba g

BeimuiiieM oTiepHO JIEBYIO YacTh TOXK/IECTBA U Mpeodpa3yeM ee, UCTIONb3Ys POPMYIIbI:

. . . . ) . . a+5a a—5a ,
sina + sin3a + sin5a (sina + sin5a) + sin3a  2Sin——7—cos —— + sin3a
cosa + cos3a + cosSa  (cosa + cos5a) + cos3a Q& +25a cos & —25a + cos3a

_ sin3a - cos(—2a) + sin3a

"~ cos3a - cos(=2a) + cos3a
Bocnosib3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos2a + sin3a sin3a - (cos2a+1) sin3a

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

tg3a = tg3a
ToxaecTBoO 10Ka3aHO.

(I)opMa IpeacTaBIeHUus pe3yJbTara: BbIIIOJHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padoTa BBHINOJIHEHA B MOJHOM 00BbEME ¢ COOIOIEHUEM
He0oOXO0IMMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABUIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYKMCIICHUS.

Ouenka 'Xopomo'" CcTaBUTCS, €CIM BBINOJHEHBI TPEOOBaHUS K OICHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JIe MPOBEACHUS PabOThl OBLIH JTOMYIIIEHBI OLTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM pabOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPHUYECKMX BbIPaKeHHUI

IIpakTuyeckoe 3ansaTue Ne 21

IMocTpoeHue rpa)ukoB TPUTOHOMETPHYECKNX (PYHKIUI € HCIOJIb30BAHHEM
reoMeTpHYeCKHX NMpeodpa3oBaHMii

Iean: HayunuThbest cTpouTh rpauku TPUTOHOMETPUUECKUX (PYHKITHIA

BeinosiHenune padoTsl crnoco0cTBYeT (JOPMUPOBAHUIO:
OK 01 Boi6upats crioco6sl pemieHus 3afad npohecCuoHaIbHOM eATeNbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

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

3aganme:
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. A 1Y) v
Hocrpouts rpauk pyHKImH y = 3sin(x — ). 3anUcaTh CBOHCTBA ITON QYHKIHH.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

[Tpu nocTpoeHnu rpaduka Hy>KHO BOCTIOIB30BATHCS MPEOOPA30BAHUSIMU TPAPHUKOB.

1.y = f(x) + b — rpapux dysxuuu momydaercs u3 rpadpuka ¢ynkuuun Y = f(X) myrem
napajuieJIbHOro TiepeHoca 3Toro rpaduka Ha BeauuuHy Brojb oT OY. Ilpu stom, ecnu b>0, To
rpaduk pyakiun f(X) + b pacmonaraercs Beine rpaduka pynkuuu f(x), ecau b<0, To HEKE 3TOrO
rpaduka.

2.y =f (X + b)- rpaduk dyaxum momyyaercs u3 rpadpuka GyHKIuHd y = f(X) ¢ MOMOIIBIO
MapajuIeIbHOTO MepeHoca 3TOro rpaduka Ha BeMYuHY b Brosib ocu OX, mpu 3toM, eciu b>0, To
CIIBUT BIIEBO, a ecii b<(0, TO CIIBUT BIIPABO.

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

4. y = a f{x) — rpadbux GyHKIMH TTOTydaeTcs u3 rpaduka GyHkuuu y = f(X) ¢ MOMOIIBIO
pacTshKeHHs WK cxatus rpaduka mo ocu OY nmponopruoHaabHO KOdQPUIUEHTY a, TpuYeM,

eciu @> 1, To Bce opauHatel Trpaduka af(x) yBenuuuBalwTcs B a pas, ecnu a< 1, To
YMEHBIIAIOTCA B @ Pas.

5. ¥y = f(a x) — rpadbux QyHkuuu nomyyaercs u3 rpapuka ¢yHkuuu y = f(x) ¢ moMmorpo
pacTsHKeHUs WK CKaTHs BIOJIb ocu OX mponopiuoHansHO KOdPPHUIUEHTY a, pudeM, eciu, a > 1,
TO rpaduK CKUMaeTcs B a pa3, ecyu 0 <a<l, To pactsruBaercs B 1/a pas.

6. y= | f (x] - 17151 TOCTPOSHHS 3TOTO TpaduKa HYKHO MOCTPOUTH rpaduk pyHkmn y = f(X)

1 0T00pa3uTh oTHOCUTENBbHO ocu OX Te yacTH rpaduka, KOTOpble PACHOI0KEHbI HUXKE ITON OCH.
ITocne moctpoenus rpaduka NpoBeaAnTe Ucciae0BaHie HYHKIMH MO O0IIeH cxeme.

[Toctpouts rpadpuk GyHKUMH y = 2cos(x + §)~ 3amucarb CBOMCTBA 3TOM (DYHKIIHH.

Crauana moctpouM rpauk GyHKIUH y = cosx

— T = i
Iepenecem rpaguk QpyHKIUA y = cosx Ha - BieBo. [Tomy4nm rpaguk QyHKImA y = cos(x +-).
PactsiHeM rpaduk nmomyunBmieiics GpyHKuuu B 2 pasza BIoib ocu Oy.

h _
)=2008 X+
! {3]

Hccnenyem ¢yHkiuro mo odueit cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, mpu X=m/6 + tn, n € Z;
OyHKIUS 00IIeTo BUIA.
DyHKIHSA HEMOHOTOHHaSI,
ogpu  x € (23 +  27n; 5n/3 + 2an) -  GyHKOMA ~ BO3pACTacrT;
npu x € (-n/3 + 27n;2 ©/3 + 27n) — QyHKIMS yOBIBaET;

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

7. T=2x.

orwdPE
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dopma npeacTaBJeHus pe3y/IbTaTa: BEIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €clid paboTa BBIMOJIHEHA B IMOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIHLHOCTH JICHCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopomo' CcTaBUTCS, €CIM BBINOJHEHBI TPEOOBAHUSA K OLEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIU pabdoOTa BBHIMOJTHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYUYUTh MPAaBUIbHBIE PE3YIbTaThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paOOTHI OBUTN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKeHU

IIpakTuyeckoe 3ansaTue Ne 22
Onucanue NPOU3BOJICTBEHHBIX MIPOLECCOB € MOMOIIbIO rPauKkoB GyHKUMIA

Hean: HayunThes ncnonb3oBath rpaduku GYHKIUI B pEIICHUH TPUKIIAIHBIX 3a1a4

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Boi6upats crioco0bl pemieHus 3aad 1pohecCUuOHATbHOM NeSATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE
I[IK 1.1 Ananu3upoBaTh TpeOOBaHHS TEXHHUYECKOTO 3aJlaHUs Ha MPOCKTHUPOBAHUE IH(PPOBBIX

CHCTCM.

MarepuajnbHoe o0ecnieyeHue:
WNHnuBunyanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAIIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

1. Ha pucynke nzo0pakeH rpauk 3aBUCUMOCTH KOOPJAMHATHI OT BPEMEHU
KOJIeOITIoIIerocs Tena.

_:1#‘.'?

PRI

L

ITo rpaduxy onpenenure: 1) aMmutyny Konebanuii; 2) nepuos kojaebanuii; 3) yactory
KoseOaHuii; 4) 3anumuTe ypaBHEHUE KOOPAUHATHI.

2. Ectb MrHoBeHHas ¢ororpadus BOJIHBI B PE3UHOBOM IIIHYPE.

Onpenenure: 1) UIMHY BOJHBL; 2) aMIUIMTYAY KOJIeOaHHUM yacTHUEK LIHYpa.
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S, M

0 1 N3 /4 5 6\

3. 1o mpencraBneHHOMY rpaduKy ONPEISITUTE aMIUTHTYAY U IIEPUO]T KOeOaHUit
HUTSHOI'O MAasITHHKA.

x,cm 4

(i W T
NV A

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOaHHIA ONPEIEIIUTh aMILTUTYY, YTIIOBYIO
CKOpOCTB, MIEPHO U 4acTOTy. HauepTuth rpadmk JaHHOTO TAPMOHUYECKOTO KOJIEOaHMS.
1) x =15 sin 3xt

2) x = 8 sin /3t

3)x =10 sin zt

Ilopsinok BbINOJIHEHHS PAdOTHI:
1) O3HaKOMBTECH C YCIIOBUEM 3a/1auH, IPOAHATU3UPYHTE rpaduK.
2) Ilo rpaduky, HCHOIB3ys CBOMCTBA TPUTOHOMETPHUYECKUX (YHKIMHA, ONpeaenuTe
HEOO0XOIMMBIC BEIIMYHHBI, 3aITUIIATE OTBET.
I[Tpu pemennu 3a1a4 HEOOXOMMO MCIIOJIB30BaTh CBOMCTBA TPUTOHOMETPUUECKOHN (pyHKIMM
y = sin x.
dyukuusy = Sin X
I'padukoM yHKIIUU SBIISIETCS CUHYCOUIA.
[TonHyI0 HETTOBTOPSIOIIYIOCS YaCTh CUHYCOU/Ibl Ha3bIBAIOT BOJHOM CUHYCOH/IBI.
[TooBHHY BOJHBI CHHYCOH/IBI HA3BIBAIOT TIOJTYBOJIHOW CHHYCOUIBI (MJTH apKOK).

A
y= sinx Y T=2n

CeoiicTBa pyHKIUH Y= SiN X:
1) O6nactp onpeaeneHus: GyHKINN —MHOKECTBO JICHCTBUTEIBHBIX YHCEL.
2) O6nactp 3HaueHU QyHKIMHA —0Tpe3ok [—1; 1]
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3) D10 HeueTHass QYHKUHS.
4) DTo HenpepbIBHAS (QYHKITHS.
5) Koopaunatsl Todek nepecedenus rpaduka:-c ocsio adbcuucce: (nn; 0),-¢ ocsio opaunar: (0; 0).
6) Ha otpeske [-n/2; m/2] yHKIMsA Bo3pacTaeT, Ha oTpe3ke [n/2; 3n/2] —yObIBaer.
7) Ha mpomesxyTkax [27n; Tt + 2nn] GyHKIMS TPHHUMAET TOJOKUTENbHbBIE 3HaYeHHs. Ha
MPOMEXKYTKaX [-1t + 27tn; 27tn]| GyHKIUSA TPUHUMAET OTPUIIATEIbHbIC 3HAYCHHS.
8) IIpomexxyTku Bo3pactanus QyHKIUU: [-1/2 + 271tn; /2 + 2nn].IlpomexyTku yObIBaHUS DYHKIIUU:
[w/2 + 27n; 37/2 + 2mn].
9) Toukn MuauMyMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKIuu: /2 + 21n
10) dyHKIMS OrpaHUyYeHa CBepXy U cHU3y. Haumenbiiee 3HaueHue Gpynkiuu —1, Hanbosbiiee
3HaueHue 1.
11) Oro nepuoanueckas Gynkius ¢ nepuogom 2n (T = 2n)

®opma npeacTaBJIeHNUs Pe3yJIbTaTa: BHIIOJIHCHHOE 3/IaHNE

Kpurtepun ounenku:

Ouenka "oTaum4Ho" CTaBUTCS, €CliM paboTa BBIMOJIHEHA B MOJHOM 00BbEME ¢ COOJIOICHUEM
HE0OXO0TMMOM TIOCTICIOBATEIIFHOCTH JICHCTBUI; B OTBETE MPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka 'xopomo' CcTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAaHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTAaBUTCs, €Ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIE PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU padOTa BBHIMOIHEHA HE MOJHOCTHIO MU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnueckne ypaBHeHHs] 1 HEPaBEeHCTBA

IIpakTnyeckoe 3ansaTue Ne 23
«IIpocreiimne TPUTOHOMETPHYECKHE YPABHEHUS] M HEPABEHCTBA)

He.m;: Hay‘lI/ITBCH peuarb HpOCTefIHlPIe TPUTOHOMCTPUYICCKUEC YPaBHCHUS.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Bsibupare crnocoObl pemeHust 3aAad  NpoPEecCHOHANbHOM  JIeATENbHOCTH
MPUMEHUTEBHO K Pa3IMYHbIM KOHTEKCTAaM

OK 02 MHcrnonb3oBaThb COBpEMEHHBIE CpeACTBa IIOKMCKAa, aHAIW3a W HMHTEPHpPETaluu
uHbopManuu M HMH(MOPMAIMOHHBIE TEXHOJOTUU JUIS BBINOJHEHMS 3a7ad IMpodecCHOHATbHON
NesITeNIbHOCTH

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTBI JIEKIIUH.

3amanme:
Perire TpPUrOHOMETPHUYECKUE YPABHEHUS:
1) cos3x =0
. T _
2) sin (2x - Z) =-1

3) 3tg (4x + g) =—V3

4) ctg (Zx + %) —?
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5) sindx - cos3x + cos4x - sin3x = %

Iopsinok BbINOJIHEHHSI PAa0OTHI:
Pemnre TpuronomeTpuueckue ypaBHEHHUS:
1) sin2x =0

9t10 YpaBHCHHE OTHOCHUTCS K YaCTHBIM Cl1y4asiM, IO3TOMY KOPHU HaXO0AATCs 11O (I)OpMyJIe
X=mn, NneZ

2x = mn,nez,
X =—n,nez
OtBeT x = gn, neZ
T
2) cos (Sx +§) =-1

9T0 YpPaBHCHUEC OTHOCUTCA K YAaCTHBIM CIy4dasM, IMO3TOMY KOPHHU HaxXOIiATCA I10 (bOpMy.]'Ie

x=m+2nn, n€Z

XXXXXXXXXXXX -
5x+§= T+ 2nn, neZ

T
5x=n—§+2nn, nezZ

T
5x = 3 + 27n, nezZ
_2m + 2m 7
X = 15 5 n, ne.
0 _2m + 2m 7
TBET: X = 15 5 n, ne.

3) 2cos3x=-1

Pa3znenum o6e yactu ypaBHeHus Ha 2. [lonyuuMm ypaBHEHuUE: cos3x = — %

1
910 YpaBHEHUEC HC ABJILACTCA YACTHBIM CJIIy4YaeM, a = —3 la] < 1. HOBTOMy OHO HUMCECT
perieHne, KOTopoe HaXoAuTCs 1o Gpopmyne: x = tarccosa + 2mn, neZ

3x = tarccos(— 5) + 2mn, nez
1
3x = *(m — arccos E) + 2mn, nezZ
s
3x =+(w — E) + 2mn, nez

2
3x = +—+ 2nn, nezZ
21T+ 2 7
x =+ ) 3 n, ne

21

OTBeT: x = i%ﬂ +5n, neZ
4) tg (6x—%) =B

3
YPaBHeHI/IC HMECT PCHICHUC, KOTOPOC HAXOAUTCA 11O (bopMyne: x = arctga + nn, nezZ

n V3
6x — z = arctg <— ?) + mn, nezZ

OyHKIMSA y = arctgx HEYETHAA, MOATOMY arctg(—x) = —arctgx.

T
6x — 7 = —arctg?+ nn, nezZ
T T
6x—Z=—g+7rn, nezZ
T T
6x=—g+z+7rn, nezZ
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6x=ﬁ+nn, nezZ
=4 7
x—72 6n, ne
OTBeT: x = il +En nezZ
' 72 6~

5)cos6x - c0s3x + sinbx - sin3x = g

BunuM, 9T0 NeBYyIO 9acTh MOKHO CBEPHYTH IO JOPMYIIaM CIIOKCHUS:
cos(a £ B) = cosa - cosp F sina - sinf

V3
cos(b6x — 3x) = -

3x = —
COS oX 2

TeHepb YpaBHCHHUE SBJIACTCA HpOCTef/iLHI/IM M €r0 KOpHHM HaxXoIATCsA IIO (bOpMyJIe: X =
+arccosa + 2nn, neZ.

3x = +arccos ? + 2mn, neZ

3x = i%+ 2nn, nez

T
x=iﬁ+ 3 n, nez

0 —+7T+27r Z

TBET x—_18 3 n, ne

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurtepun ounenku:

Ouenka "oTau4HO'" CTaBUTCS, €clid paboTa BBIMOJIHEHA B MOJHOM 00BEME ¢ COOIIIOICHHEM
HEOOXOMMOM TMOCIeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKYypPaTHO BBIMIOJHEHBI BCE
3allMCU U BEIYUCIICHUS.

Ouenka ''xopomo'" CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OILIEHKE "OTJIMYHO", HO
JOIYILEHBI 2-3 HEOYETA.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €clid paboTa BHIMIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CTU PadOTa BHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnueckne ypaBHeHHsI U HEPaABEeHCTBA

IIpakTuyeckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHUsI U METOAbI MX PeLLICHUSD)

Henb: HayunTthbes pemate TPUrOHOMETPUYECKUE YPABHEHHUS.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupare crnocoObl pemeHuss 3aaad  NpoQecCHOHANbHON  JIeATENbHOCTH
IIPUMEHMUTEIBHO K Pa3IMUHBIM KOHTEKCTaM

OK 02 MHcnons3oBaTh COBPEMEHHBIE CPEACTBA IOWCKA, aHAM3a W UHTEPHPETALHU
uHbopMaMd M HMH(MOPMAIIMOHHBIE TEXHOJOIMH JUISL BBIMOJIHEHUS 3a7ad MpodhecCHOHaIbHON
NesITeNIbHOCTH

60



MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

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

2) 8sin®x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(mr—x) +8cos(m+x)+7 =0

Ilopsinok BbINOJIHEHHS padOThI:

1. 3anummre ypaBHEHHE U ONpENENHUTEe, KAKUM CIIOCOOOM ypaBHEHHE BO3MOXKHO CBECTH K
MIPOCTEUIIMM YPABHEHUSM.

2. Ecnmn Heo6Xo1uMo, BBEJUTE HOBYIO MEPEMEHHYIO M PELIMTE YpaBHEHHE OTHOCUTEIHHO
9TOM nepeMeHHou. [locne penienus ypaBHEHHUS ¢ HOBOM NIEPEMEHHON BEPHUTECH K 3aMeHe. J|0JKHO
IIOJIYYUTBHCS NPOCTEHIIEEe TPUTOHOMETPUYECKOE YpPaBHEHHUE, PEIIUB KOTOPOE, IOJYyYUM KOPHHU
JaHHOTO ypaBHEHHUd. [loMHUTE, YTO, €CiM ypaBHEHHME COACPKHUT (PYHKUMH y = tgx,y = ctgx, TO
HE00XO0AUMO y4ecTh UX 00J1aCTh OIpEeIICHHS.

3. Ecnm ypaBHeHHE MOXKHO MPEJCTaBUThH B BUJE MPOU3BEICHUS HECKOIBKUX MHOXKHTEIEH, U
IIpaBasl 4acTb PaBHA HYIIO, TO PA3JIOKUTE JIEBYIO YacThb HAa MHOXHUTEJIHM U HCIOJB3YH IPABUIIO,
KOTJja ITPOU3BEJICHNE PABHO HYIIO. [IpHpaBHAB KaXAblii MHOKHTEIb K HYIIO, ITIOJYYUM HECKOJIBKO
IPOCTEHIINX YpaBHEHHUH, KOTOpble HEOOXOAWMO pEUIMTh, YYMUThIBas 00JacTh JOIYCTHMBIX
3HAYEHUMN.

4. 3anumure OTBeT.

Pemmre TpuroHoMeTpuueCKrue ypaBHEHUS:

1) 2cos?x + cosx = 1

Pewrenne:

OTO ypaBHEHHME C IOMOIIBIO BBEACHHS HOBOW NMEPEMEHHONW MO>KHO IPHUBECTU K PELICHHIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycTb cosx = t, TOra Halle ypaBHEHUE IPUMET BUJ 2t +t =1

IlepeneceM | B n€Byr0 4acTh U MOJIYYUM IIOJHOE KBaJPATHOE YPaBHEHHE

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

=173
1= 4 - ’
. -1+3 2 1
2T 4 T4 2

BepHemcs k cTapoii mepeMeHHOM:

cosx = —1HUJIM cosx = %

[lonyuynnu faBa NPOCTEHIIMX TPUTOHOMETPUYECKUX YpPaBHEHMS, INEPBOE OTHOCHUTCA K
YaCTHBIM clTy4dasiM, a BTOpPOe peraeTcs 1no oduiei popmyse. Pemum ux.

1Dcosx = -1
x =m+2nn, neZ
2)cosx ==
’ 1
x = tarccos 2 + 27mn, nezZ
T
x=+—=+ 2nn, nezZ
T
OTBeT: x =m+ 2nn, x = i§ + 27n, nezZ
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2) 2cos?x +sinx —1 =10
Pemenue:
DTO ypaBHEHHE COIEPKHUT pasHOMMEHHBIE (QYHKIHMH, IOITOMY Cpa3y BBECTH HOBYIO
HEPEMEHHYIO HE MOIYYUTCS.
BOCHOHB3yeMCﬂ OCHOBHBIM TPHI'OHOMETPHUYCCKUM TOXIACCTBOM M BBIpa3UM OAHY (bYHKHI/HO
uepes Apyrylo:
cos’x + sin*x =1
cos’x = 1 — sin’x
2(1 —sin?x) +sinx —1=10
2—2sin’x+sinx—1=0
—2sin’x +sinx+1=0
2sin®x —sinx —1=10
DTO ypaBHEHHE C IMOMOIIbIO BBEJCHHUS HOBOW MEPEMEHHOW MOXKHO MPHUBECTH K PEIICHHUIO
HPOCTEHIINX TPUTOHOMETPHUECKUX YPABHEHUIA.
Ilycth sinx = t, TOr/a Halle ypaBHEHNUE IPUMET BUL;: 2t —t — 1 =0

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

. 1-3 1
1= 4 - ’
) 1+3 4 1
2T 4 T4
BepnemMcs k ctapoit mepeMeHHOI:

sinx = 1UJI4 sinx = —%.

[lonyunnu nBa NPOCTEHINIMX TPUTOHOMETPUYECKHUX YPaBHEHHS, IIEPBOE OTHOCHUTCA K
YaCTHBIM CITy4dasiM, a BTOpPOE peraeTcs mo oouiei popmyne. Pemmm ux.

1) sinx = 1x = % + 2mn, neZ

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

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

D=64—4-5-3=4, D=2

8—-2
t=—5 =06
8+ 2
2= =1

BepHemcs k ctapoli IepeMeHHOM:

ctgx = 1unu ctgx = 0,6.

PemnM nx.

l)ctgx = 1x = arcctgl + nn,neZx = %+ nmn,nez
2)ctgx = 0,6x = arcctg0,6 + nn,neZ

T
OTBeT: x = z + mn,x = arcctg0,6 + mn,neZ

62



4) cos2x + cosdx — cos3x =0
Pemenue:
Hcnonb3ys (GopMyisl NpeoOpa3oBaHMs CYyMMbl M pa3sHOCTH (YHKLMH B IpPOM3BEJECHHE,

PpAa3JI0KUM IIPABYIO YaCTh YPAaBHEHUS HA MHOKUTEIIU:
2x + 4x 2x — 4x
> " coS > —cos3x =0
2c0s3x - cos(—2x) — cos3x = 0 cos(—2x) = cos2x
2cos3x - cos2x —cos3x =0
cos3x(2cos2x —1) =0

2cos

cos3x = 0 WJIH 2cos2x —1 =10
[Toxyumnu nBa NPOCTEHIINX TPUTOHOMETPUYECKHX YpPAaBHEHHUS, IEPBOE€ OTHOCHTCS K
YaCTHBIM CITy4asiM, a BTOpOE peraeTcs mo oouiei popmyne. Pemum ux.

1)cos3x =0 2)2cos2x —1=0
T —
3x =-+mn, neZ Zcos2x _11
n T QI = =
X =—+4+=-nnez cosex 2
6 3 T
2x = i§ + 2mn, nezZ
T
x == 3 + mn, nezZ
0 =24 in =414 z
TBET:X = +om, x=dodmn,  ne
5) 2sin?(m — x) +5cos(37”—x) +2=0
Pewenne:
CHayana HY>KHO IPUMEHHUTH POPMYJIIBI IPUBENEHUS: sin’(m — x) = sin’x
3n
cos (7 - x) = —sinx

[Tonyunm ypaBHeHue: 2sin?x — Ssinx +2 =0
OTO ypaBHEHHME C IOMOILIBIO BBEACHHS HOBOWM NMEPEMEHHONW MOKHO IPHUBECTU K PELICHHIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Ilycth sinx = t, TOra Halle ypaBHEHNE IPUMET BUL;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

. 5-3 1
1= 4 - 2 ]
" 5+3 8 5
2T 4 T4
BepHeMcs k cTapoli IepeMEHHOM:
sinx = %I/IJII/I sinx = 2.
1D)sinx = ﬁx = (—1)"arcsin% + mn, neZ 2)sinx =2 YpaBHEHHE HE UMEET PEIICHHUi, T.K.

2>1
T
X = (—1)"g+rm,

OtBeT: x = (—1)"§+ mn,
(I)OpMa NpeaACTaBJICHUA Pe3yabTaTa: BIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOMIOIEHUEM
HE00XO0TMMOM TOCTIEOBATEIHPHOCTH JIEHCTBUI; B OTBETE MPABWIBHO U aKKYPAaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYUCIICHHUS.

Ouenka ''Xopomio'" CTaBUTCS, €CIM BBINOJHEHBI TPeOOBAaHHUA K OILIEHKE "OTJIIMYHO", HO
JONYILEHBI 2-3 HE0YeTa.
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Ounenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClM padOTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYUYUTh MPABUIIbHBIE PE3YJIbTAThl U BHIBODI;
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TIO3BOJIAET CIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 2.2 TpuronoMerpudeckue ypaBHeHHsI 1 HEPaAaBEHCTBA

IIpakTuyeckoe 3ansaTue Ne 25
«Tpuronomerpuyeckue ypaBHeHHs

Hean: Hayuntbes pemaTts OAHOPOAHBIE TPUTOHOMETPUYECKHAE YPABHEHUS.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeoiObupars crnocoObl pemieHus 3a7ad  NpoPecCUOHATbHON  AEATeNbHOCTU
IMPUMCHUTCIIBHO K Pa3JIMYHbIM KOHTCKCTAaM

OK 02 MHcnonbp3oBaTb COBpPEMEHHBbIE CpPEJICTBA IIOMCKA, AaHalW3a W UHTEpHpeTanuu
uHbopManuu W HMHPOPMAIIMOHHBIC TEXHOJOTUU JUIS BBINOJHEHHS 3a7ad MpodecCHOHATBLHON
JesTeNbHOCTH

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

3ananne:

Pemute TPUTOHOMCTPUYICCKNEC YPAaBHCHUS:
1) sin%x — 5sinx - cosx + 4cos?x = 0

2) 7sin’x — 4sin2x + cos?x = 0

3) 6sin?x — 3sinx - cosx — cos?x = 1

4) 5cos?x + 3sinx - cosx + 2sin’x = 2

ITopsinok BbINOJHEHHS PadOTHI:

1.YcranoBure, ABJISIETCS JIN YPABHEHUE OTHOPOIHBIM.

O0nHopoOHbIMU MPUZOHOMEMPUUECKUMU YPAGHEHUAMU HA3LIBAIOMCS YPAGHEHUS 8UOA.:

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

2. Ecnun ypaBHeHUE SBISETCS] OJHOPOIHBIM ypaBHEHUEM IIEPBOIO MOPSJIKA, TO pa3aAeauTe ooe
4aCTH YpaBHCHUS HA cosx # 0 wau sinx # 0

3. Ecniu ypaBHEHHE SBISIETCSI OJHOPOIHBIM ypaBHEHUEM BTOPOTO MOPSIKA, TO pa3Jienure ooe
YaCTH YPaBHEHHUs HaA cos®x # 0 wiu sinx # 0.

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

5. BepHurech K CTapoid IEPEMEHHOM M  peIIuTe MOJYYMBUIMECS IPOCTEUIINe
TPUTOHOMETPUYECKUE YPABHEHMUS.

6. 3anummTe OTBET.

Pemnre TpuronomeTpudeckie ypaBHEHHUS:

1) 2sin?x — 5sinx - cosx + 3cos?x = 0

Pemenne:

VYpaBHeHUE SABISIETCSI OJHOPOAHBIM TPUTOHOMETPUYECKMM YpPaBHEHHUEM BTOPOIO MOPSAKA.
YToObl €ro penuThb, pa3faeauM o0e 4acTi Ha cos?x # 0.
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2sin®*x  5sinx - cosx

‘ cos?x  cos?x
3HaeM, 4To % = tgx.2tg?x — 5tgx +3 =0
Beenem HoByro nepemennyio. IlycThb tgx = t, TOra Hamie ypaBHEHUE MPUMET BU: 2t — 5¢ +

3=0
Yunrsisaem OJ13: x # - + 7n, neZ.
2t —=5t+3=0
D=25-4-2-3=1, VD=1

="t
1_T_
5+1
tzszl,S

BepneMcs k ctapoit mepeMeHHOM:
tgx=1 wm tgx =15
1) tgx =1 x = arctgl + mn, neZx = %+ nn,nez

2) tgx = 1,5x = arctgl,5 + nn, neZ

OTBeT: x = %+ nn,x = arctgl,5 + nn, nezZ
2) 4sin’x — 3sin2x + 2cos?x =0
CHayana nipeo0pasyeM apryMeHT , UCIOb3Ys (hOPMYJIbI IBOMHOTIO apryMeHTa: sin2x = 2sinx -
COSX.
4sin®x — 6sinx - cosx + 2cos’x = 0
VYpaBHeHHE SBISETCS OJHOPOJHBIM TPUTOHOMETPUYECKUM YypaBHEHHUEM BTOPOIO MOPSIKA.

UToObl €ro peumThb, pa3zaeauM o0e 4acTu Ha sin’x # 0.
4sin®x  6sinx - cosx 2cos’x

sin2x sin2x sin2x

3HaeM, 4To % = ctgx4 — 6ctgx + 2ctg?x = 0
BeneM HOByI0 niepeMenHy0. [lycTh ctgx = t, TorJa Haile ypaBHeHHE IPUMET BHL: 2t — 6t +
4=0
VuaureiBaem O/13: x # nn, neZ.
2t2—6t+4=0
D=36-4-2-4=4, D=2

t: = 2_
1= =
2 = =

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

Detgx =1 x
2)ctgx =2 x

arcctgl + mn, neZx = %+ nn,nez

arctg2 + nn, neZ

OTBeT: x = i + mn, x = arctg2 + nn, nezZ
3) 2sin’x + 5sinx - cosx + cos’x = 4
Pemenne:
YpaBHeHI/IC IOKa HC ABJIACTCA OAJHOPOAHBIM, T.K. B npaBoﬁ YaCTHU €ro BMCCTO HYJIA CTOUT 4.
[Iepenecem 4 B paByro 4acTh U MPUMEHUM OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO:

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

2sin’x + 5sinx - cosx + cos’x — 4cos?x — 4sin’x = 0
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—2sin’x + 5sinx - cosx — 3cos?x = 0
VpaBHEHHE Temeph SBIAETCA OMHOPOIHBIM TPUTOHOMETPUYECKMM YPAaBHEHHEM BTOPOIO

nopsiika. YToObI €ro pemunTh, pa3aenM 00e YacTH Ha cos?x # 0.
—2sin?x  5sinx - cosx

+ ~3=0
cos?x cos?x
—2tg?x +5tgx —3 =0
2tg*x — 5tgx+3 =10
Beenem HoByto nepemennyto. IlycTe tgx = ¢, TOrna Hamie ypaBHEHUE MPUMET BUI: 2t2 — 5t +
3=0
Yuntsisaem OJ13: x # - + 7n, neZ.

2t —-5t+3=0
D=25-4-2-3=1, D=1

5-1
tlz—zl

4
541
f,=——=15

Bepremcs k cTapoii mepeMeHHOM:

tgx=1 wnmm tgx =15
1) tgx =1 x = arctgl + mn, neZx = %+ nn,nez
2) tgx = 1,5x = arctgl,5 + ntn, neZ

b4
OTBeT: x = 7 + nn,x = arctgl,5 + nn, nezZ

4)5cos?x + V/3sinx - cosx + 6sin’x = 5
VYpaBHeHUE TI0Ka HE SIBJIIETCA OJHOPOJHBIM, T.K. B MPABOM YaCTH €r0 BMECTO HYJISA CTOMT 5.
HepeHeCCM 5B MMpaByIO 4aCTh U IPUMCHUM OCHOBHOC TPUTOHOMETPUUICCKOC TOKIACCTBO:

5cos?x + V3sinx * cosx + 6sin®x — 5cos?x — 5sin?x = 0
V3sinx - cosx + sin?x = 0
BoiaeceM o0muit MHOXKHUTENb 32 CKOOKN: sinx(v3cosx + sinx) = 0

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

VYpaBHEHHE  SABJISIETCS OJHOPOIHBIM TPUTOHOMETPUUYECKUM YpaBHCHHEM IEPBOTO MOPSIKA.
LITO6I)I cro peI_HI/ITB, pa3£LeJ'II/IM 066 YyacTu Ha cosx # 0.
V3cosx  sinx

COSX COSX N
V3+tgx=0

tgx = —V3
X = arctg(—\/?) + nin,neZ

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

T
OTBeT: Xx =Tmn, X = -3 + mn, nezZ

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurepun oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOICHUEM
He0oOX0TMMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYpaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xopomo'" CTaBHUTCS, ©CIM BBIMOJHEHB TPEOOBAHHWS K OILICHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B X0JI€ MPOBEACHUS PaObOThI ObUIH TOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIBbHO' CTaBUTCS, €CITU PadOTa BHIMIOJIHEHA HE TOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 3.1. IIpousBoanasi GyHKIIUU U ee IPUMEHEHUE

IIpakTuyeckoe 3ansaTue Ne 26
«YucaoBas MOCIAEI0BATEJNbHOCTh, CHOCOObI €€ 3aJaHHfA, BbLIYHCICHHE YJICHOB
nociaenosareabHocTu. Ilpeaen nociaenosarensHocTu. Haxoxxaenue npeneioB GpyHKIHI)

easn:
1. HayuuThbcst BBIMUCTATH MPenebl (PyHKITUH.

< (0
2.Hay‘lI/ITBC$I H30aBIATHCA OT HCOIIPCACICHHOCTCHU (6) HJIN (E)
3.H8.y‘lI/ITBC$I peuiaTth 3aaa4u, CBA3aHHBIC C YHUCI0BOM IoCJIICJ0OBATCIbHOCTBIO.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bsibupare crnocoObl pemeHuss 3aAad  NpOPECCHOHANBHON  JI€ATEIbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM

MarepuanbHoe oOecneyeHue: IHAMBUAYyanbHbIE 3aJaHMs], CIPABOYHBIE MaTEpHalIbI,
KOHCIEKTHI JIEKIIHN.

3ananne
1) Pemmth 33241 Ha YUCIOBYIO MMOCIIEA0BATEIBHOCTb.
2)BeraucnuTh npeaens GyHKIui

3amaunue 1 3agaunue 2

1. HaiiT BOCEMOM 49JICH MOCJIEIOBATCILHOCTH;
2.3. n. x2-2x-3

1. 2.3, n_ .
5542 6.lim,s s
. Haiitu HOMep uncna 3 B mocineaoBaTeIbHOCTHU:
27’1 + 1 7 i Xz—l
an = nZ Jdim, 4 =
3. Beruncnurs:
2
lim (3x2 —8x+5 - oxT+5x4
x—>—2( ) 8.lim,_,, —
4 lim,_, Y2
. x—2
1-/2x 9 lim V2x+1
) Moo =7
. x“=16 . x+1-2
5.11mx—>4xT 10.lim,_,; —
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Iopsinok BbINOJIHEHHSI PAa0OTHI:
BHuMaTenbHO 03HAKOMBTECH C YCIOBUEM 3a/1aHU.

HOJ'IB3y5[CB CBOMMH MIKOJIBHBIMHW 3HAaHUSIMH (B ciIydyac 3aTpyAHCHUA BOCHOHBBYﬁTeCB
CIIpaBOYHBIMU MaTepI/IaHaMI/I), BBITIOJIHUTEC 3aJaHUC

3amanne Nel

1. JIeBATBIN YIIEH MOCIIeIOBATCIbHOCTH ¢, = (j%) paBeH?
_ 2:-9-1 _ 17 _ 17 o _ 17
= <m) TV e T aviss
2. Homep umcna 6, sBisiomIerocss 4jie€HOM IIOCJIENOBATEIBHOCTH  a, = n* — 5n
paBeH?
6=n2-5n
n%-5n-6=0
n;=6
n,=-1 —TIOCTOPOHHUI KOPEHB T.K. HOMEP HE MOKET OBITh OTPUIIATEIBLHBIM YHCIIOM.
OtseT: N=6.
3amanue No2

o~ 0
Haiigure Ipeaciibl IPCABAPUTCIIBHO M30aBUBIIHCH OT HCOIIPCACICHHOCTH (6)

. x2-81 _ (0\ _ .. (x=9)(x+9) _ ;. x+9 _ .. 18 _ .. .
1. limyg Z_9x (0) —Ll_rg x(x-9) Ll_rg x Ll_rg 9 }(15»22 =2

. X2 +4x-5 0\ _ i -1 _ . T Y _
2. limy,; —= (0) = }(1_1)1}—()(_1) = }(g)r}(x +5) = }(gr%(l +5) = }(1_{1}(6) =6

x2+4x—5=0 {x1+x2=—4=>{x1=—5

X1+X2 =-5 Xy = 1

3. lim Vatx—vJa—x _ (9) - lim (Va+x—va—x)(Va+tx+Va-x) _ li Watx)?-(a—x)? _ li at+x—a+x
’ x=0 x “\o/ T x50 x(Va+x+va=x) - xlf(l) x(Vatx+va—x) xl_l’)% x(Va¥x+va—x)
1

2x 2 2 2 1
lim = lim =lim———=lim— = lim—= = =;
x-0x(Vatx+va=x) x-oVatx+Ja—x x->0Va+t0+/a—0 x-»o02va x—ova Va’

Brruncaurs npeaciibl UMCIOIUEC HEOIIPCACICHHOCTD (E)

2
X 2Xx 3x 4 3. 1 4
. x342x243x+4 o . a3t atats . It ot . 14+0+0+0 1 1
— (Z) — x3  x3 x3 x3 __ X _x% x3 __ — —_ = .
Cdimy L= li 2 =1l i = = ===
4x3+3x2+2x+1 0 x—00 4X7 3% 29364_1 Xo@ At gty xo@ 4H0+0+0 xo0 4 4
X x
3 2 2x3 3x2 x 3,1
. 2x°+3x“+x [e9] . 3 373 . X x2 . 2+0+0 2
5. lim — = (—) = lim £¥5*—* = |im <% = lim = (—).=+oo
xX—00 x“+4 ©o x—oo X244 x>0 —+— x—oo 040 0
33 x ' x

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

Kpurtepun onenkmn:

Ouenka "oTJM4YHO'" CTaBUTCS, eciii paboTa BBIMOJHEHA B TIOJHOM 00BEME ¢ COOIIOICHHEM
He0OX0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ouenka ''Xopomio'" CTaBUTCS, €CIM BBINOJHEHBI TPeOOBAaHUA K OILIEHKE "OTJIIMYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO' CTAaBUTCS, €clid paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET TOJYYUTh MPABUIILHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBHUTCS, €CIIM padOTa BBIMOJHEHA HE MOJTHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeIaTh MPABUIHHBIX BHIBO/IOB.
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Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 27
«HaxoskaeHue Npon3BOAHbIX 10 onpeaeaennio. [lipaBusia u popmyJibl
auddepenunpoBanns, Ta0JMIAa NPOU3BOAHBIX 3JIEMEHTAPHBIX (PYHKIUII»

Hean: Otpaborats onpeneneHue Mpou3BoaHoN GyHkuuu. [IpuMenaTs Gopmyssl U MpaBuia
mddepenmpoBanns. Hayantscst HaXOIUTh IPONU3BOAHYIO B 3aJaHHOM TOYKE.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibupars cmocoObl pemieHus 3a4ad  NPO(PECcCHOHATBHON  JAEATEIbHOCTH
IPUMEHUTEIIBHO K Pa3JIMYHbIM KOHTEKCTAM

OK 03 IlmanupoBaTh M peaIM30BHIBATH COOCTBEHHOE MPOQPECCHOHATBHOE M JMYHOCTHOE
pasBUTHE, NPEIIPUHUMATENIBCKYIO IEATENbHOCTh B INPO(EcCHOHANBbHOM cdepe, HCIoab30BaTh
3HaHUS 110 NPaBOBOM U (PMHAHCOBOW I'PaMOTHOCTH B PA3JINYHbBIX KU3HEHHBIX CUTYaIUSIX

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

3aganue:
1. Haiigure y' = (0), ecniny = x% — x
3

2. Haiigute y’ = (3),eciny = —=

X
3. Haiitu npousBoaHble (YHKIMN HCIONB3Yys MpaBujia BBIUMCICHHS U TaOIUIly
MIPOU3BOIHBIX AIEMEHTAPHBIX (PYHKIUH.

4, BplMHCIUTH IMPOU3BOAHYIO Q)YHKHI/II/I B TOYKC.

3anganue 1 Samanue 2

1) y=7x*-4x>+5x2-2; | 6) £(£)=0,5t+0,62+0,8t+8;  £(1)-2
X X4 (T
2) y=5v/x- zx—\é_Jrﬁ; 7) f(x)=ctgx-tgx; | f (Z) -?
3) y=3ctgx+5Inx-3%; | 8) f(x)=2-5"+3-¢%;  £(0)-?
4) y=(9+x»)(2x-1); 9) f(x)=cosx-(1+sinx); f(f) -2
3

6.
5)  y=2 10) =22 f(1)-2

T 3x45” 1

Ilopsinok BbINOJHEHHS PadOTHI:

Beruucnenue npousBoaHoM QyHKIMM y = f(x) TPOU3BOAUTCS 110 00IIIEMY MPaBHITY
¢ depeHIInpOBaHMS:

1) [IpunaBast apryMeHTy X IpUpaIiieHne Ax U MOJICTABIIsISE B BBIpaKEHUE (DYHKIIMU BMECTO
apryMeHTa X HapallleHHO€ 3HaueHUE x + Ax, HaXOJAUM HapallleHHOE 3HaUYeHUe PYHKIHUU: y + Ay =
f(x + Ax)

2) BobrunTas u3 HapamieHHOTro 3HaYeHHe (PYHKIMHU €€ MepBOHaYaIbHOE 3HAYEHHE HAXO0JUM
npupameHie QyHKINU:

Ay = f(x + Ax) — f(x)

3) Jenum npupamnierre QyHKIMKA Ay Ha IPUPAICHHE apryMeHTa Ax,; T.€. COCTaBIIsIEM
Ay _ f&x+8x)—f(x)

OTHOIICHUCEC A .
4) HaXO)]I/IM Mmpeacii 9Toro OTHOMCHUS IIpU Ax - 0,T.e.
Ay f(x + Ax) — f(x)
lim — = lim ——
Ax—0 AX Ax—0 Ax

DTOT mpesesn U ecTh MPOU3BOHAS OT QYHKIUH y = f(X)
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Xox padoThI:

1. Haiitu: y'(x), ecniny = 2x2 — 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 = 2x% + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)? — 3Ax

Ay _ 4xAx+2(Ax)2-3Ax _ Ax(4x+24x-3) _ _
)5 = o = SR — 4x+ 20x - 3

4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3Hauenue npou3BOAHOMN IpH x = 3.
y(3)=4-3-3=0

2. Haiitu y’'(4), eciuy = vx
1) y+ Ay = yWx + Ax

2) Aylex+Ax—\/§
3) A_y=m—\/§

Ax Ax
4) limpy,o = = lim AEE o N N o £ (T T L
X—0 py AxX—0 Ax Ax—0 Ax(mh&)
. x+Ax—x . Ax . 1 1
11rnAX—>0 Ax(m_'_&) = llmAX—>0 Ax(m_'_&) = hmAx—>0 VRFARHVE = ﬁ
Halinem 3HaueHne MpOU3BOIHOM B TOUKE X = 4, y'(4) = ﬁ = i

3. Haiitu mnpouwsBogHble (QYHKUMH UCIONB3YyS MpaBWiIa BBIYHCICHUA W TaOIUILY
IIPOU3BO/IHBIX 3JIEMEHTapHBIX (PYHKIUIT
Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIINH.

(x") =nx"" | (e") =¢" (@) =a*Ina | (cosx)’'=—sinx
(sin x)' =cosx 1 1 '
J— ': t X) =
(In x> (t9x)" = —= | (9= oy
¢’ =0,c — const; x'=1; cyy=c-u

uxv) =u=Vv
(Jx) = 1 u-v) =uv+u

24x (u] u'v+uv'
—| =—
' 1 v \Y;
(log, x)' =——
xln a

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

3. X
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1/ W=xaLut=s 1-2x-2 1) 2x-2x-2
,:[x+ j lymox yiop 212X (x+1) _2x-2x-2 _

2x (2x)? o ax?

u) _uv—u’
(3] -
Tax? 2]
4. BBIYUCIIUTH POU3BOAHYIO (YHKIIUU B TOUKE.
y=3x>-8x*+9x* -4
y' (-1):3- (-1)°=8-(-D*+9(-1)?-4=-3-8+9—4=—6.
1. =5sin Xxcos X

y' E) 5((sinx)’ - cosx + sinx(cosx)’) = 5(cos?x — sin?x) = 5(cos2x) = 5(cos2 —) = =
S5cost =5-(—1) = -5

_ -2 1

(I)opMa NMpeacTaBJdCHUsA pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTaum4HoO" CTaBUTCS, €CliM paboTa BBIMOJIHEHA B MOJTHOM 00BbEME ¢ COOIOICHUEM
HE0OXO0TMMOM TIOCIICIOBATEIPHOCTH JICHCTBUI; B OTBETE MPABWJIBHO M aKKypaTHO BBIIOJTHCHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka 'Xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HEelo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCS, €ciid paboTa BBHINIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISET MOIYYUTh MPABUIIbHBIE PE3yIbTaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TIOJHOCTHIO MU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 28
«Bbrunc/ieHHe NPOU3BOAHBIX CJOKHBIX QYHKIMID)

Henb: HayunThes BBIUNCIATH MPOU3BOAHBIE CIOKHBIX (QYHKIUI

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beoibupars cmocoObl pemieHuss 3aaad  NpPOPECCHOHANBHON  JIeATEIbHOCTH
MIPUMEHHUTETHHO K PA3TMYHBIM KOHTEKCTaM

OK 03 IlmanupoBaTh U pealM30BBIBATH COOCTBEHHOE MPOPECCHOHATHHOE W JHYHOCTHOE
pazBuTHE, TMPEANPUHUMATEIBCKYIO IeATEIbHOCTh B TpodeccrmoHanbHOl cdepe, HMCIOIb30BaTh
3HAHUS 0 MPABOBOM U (PMHAHCOBOW I'PAMOTHOCTH B PA3NIUYHBIX )KU3HEHHBIX CUTYAIUsX;

OK 04 3¢ddexTrBHO B3anMOACHCTBOBATh U PabOTATh B KOJJICKTUBE U KOMAH/JIE.

MarepuanbHoe o0ecneyenue: VHIuBHIyanbHbIE 3a/JaHus, CIPaBOYHBIE MaTepUabl,
KOHCIIEKTBI JICKIIUH.

3ananne
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3ananme 1: Haiitu mpousBoaHble (PYHKIUI HCIOJB3Yysd MpaBWIa BBIYUCICHUS M TAOJIUILY
MIPOU3BO/IHBIX CIIOXKHBIX (DYHKIIUH.
3aganue 2:BrraucanTh TPOM3BOIHYIO (DYHKIIMH B TOUKE.

SamanueNel 3aganueNe2
1y = (mx* +4)° 2)y = m*cos( px* —m) /()=
3y =(e"™ +kx) Ay =kigmx?) y(-1)=2
5)y =12 -mx 6)y =ctg(px* —Mx). i2)—9
7y =In(x* + px™) 8)Y = mp* +kx .y(2)=9
9)y = log , (mx +k) 10)y=(er+k)* /XP+W V(3)=2
1)y = p*sin(kx+m) In( px")
2 i casmy V(377

I'me p —uucio OyKB B UMEHHU; M — YMCIO OYKB B paMHIIMH;, K — YHCIIO OYKB OTYECTBA.

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTLI:
1. BHUMaTeabHO O0O3HAKOMBTECH C YCJIOBUECM 3aaHUA.
2. HOJIB3yHCB KOHCIICKTOM JICKIII/IfI " CIIPaBOYHBIMH MaTCprajlaMu, BBIIIOJIHUTC 3a1aHUC.

3ananue Ne 1

Haiitu npousBojHble (QyHKIMHA HCIIONB3Ys MPaBUiIa BBIYUCIEHHUS M TAOIUILy MPOU3BOAHBIX
CIIOKHBIX (PYHKUINN

«IIpaBusa BbIYMCIIEHUS M TaOJIUILY TPOU3BOJHBIX CIOKHBIX (DYHKIIHUN»

(u") =nu"u’ (sinu)" =cosuu’
(e") =e"u’ (cosu) =—sinu-u’
u !: u ! 1 u’
(@) =a"lnau (tgu) = ———u' = ——
COS“ X cos“u
1 u’ 1 u’
(lhu)y ==u"=— (ctgu)' =————u'=——
u u sin“u In“u
1 u’ 1 u’
IO u,: u,: \/U':—u':—
(log , u) uln a uln a (Ju) 2Ju 2Ju

1 Yy = (X% —4x)°;
y' = ((3-x2 —4x)%) = 5(3x?% —4x)*- (3x%? — 4x)' =
=5(3x?% — 4x)* - (6x — 4) = (30x — 20)(3x? — 4x)*.
oy =sin(3x-x?)
y'(sin(3x — x2))’ = cos(3x — x2) - (3x — x2)’ = (3 — 2x) * cos(3x — x?).
3. Yy=6In5x

y' = (101 2x)’ =10(In 2x)’ =10 — . (2x)' = 22 _ 10
2X 2X X
3amanme Ne 2
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BbruuciuTh npou3BoAHYIO GYHKIUHU B TOUKE.

1. y'=@Wx2+6);  y'(3)=?

Y = (=6 = (P +6) = e =
2\/x23+6 ) 2Vx2+6 Vx2+6

Y@ == ==
V32+6 9+6 V15
(I)opMa NMpeacTraBjJdCHus pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €CliM paboTa BBIMOJIHEHA B MOJTHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TUMO TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alMCH U BBEIYMCIICHHA.

Ounenka ''xopomo' cTaBUTCS, €CIM BBINOJHEHBI TPeOOBaHUSA K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yl10BJIETBOPUTEJbHO'" CTAaBUTCs, €Ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ IPOBEACHUS pabOThI OBLIH JTOMYIIIEHBI OLIUOKY.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €cld PadOTa BBHIMOJIHEHA HE MOJHOCTHIO MU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISICT CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansiTue Ne 29
«eoMeTpUYecKHE MPUIOKEHUS TIPON3BOTHOID

Heab: Haydutbcs COCTaBIIATh YpaBHEHUE KAcaTeJIbHOW K JTaHHOM KPUBOW B TOYKE KAaCaHWS,
HaXOJUTh YIJI0BOW KOA((ULMEHT KacaTelbHOM, IPOBEIEHHBIA K KPUBOM.

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeoiObupars crnocoObl pemeHHs 337ad  NOpOPEecCHOHATBHON  JEATeNbHOCTH
MIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

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

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

3ananne:

1. Haiigute yrioBod Kod(p@UIMEHT KacaTelbHOW, MPOBEIECHHON K mapaboiie y = —x* + xB
TOYKEXx, = —2

2. HaiimuTe yron HakJIOHEHa K OCH KacaTelbHOM, MPOBEJECHHOH K KpPHBOH y = x*B TOUKe
Xg=—2

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

ITopsinok BbINOJIHEHUS Pa0OTHI:

1. 3nauenue npous3BoIHONW QYHKIHMH y = f(x) IPU x =X, PaBHO YIIIOBOMY K03(duuueHty
KacaTelbHOU, MPOBEACHHOM K KpUBOM y = f(x) B €€ Touke c abcumccon x, , T.e. k'=y'(x) =
f'(xp) = tg «

TZIe -yroJ MEXAY KacaTelbHOW K KPUBOW B TOUKE M,(xy;V,) ¥ TOJOXHUTEIHHBIM HAIlpaBICHHEM
ocu 0, .
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2. YpaBHEeHHE KacaTelIbHOI K KPUBOI1 y = f(x) B TOUKE UMEET BUI ¥ — yo = f (xg)(x — xy).

3. HampaBrieHue kpuBOii B KaKJI0M TOYKE OMpEEsieTcs HAalpaBiIeHUE KacaTeIbHON K HEHl B
3TOM TOYKE, IMOATOMY U1l HAXO0KICHUS yIrila HAKJIOHHOM KPHUBOM B JAaHHOW TOYKE HAJ0 BBIYMCIIUTH
YIOJI MEX1Y KacaTeJIbHOM, IPOBEIEHHON B 3TOM TOUKE, U OCBIO.

1. Haiit yron HakioHa kK ocH 0, KacaTeabHOM IPOBEICHHON K KPUBOM ¥ = sinx B TOYKE
'
xU = E
-HaiiJ1IeM IPOU3BOJAHYIO (DYHKIHUIO y = sinx y'= cosx

9] 9] g 1
-HalleM 3Ha4eHUE IPOU3BOIHOI B TOUKE xg == ¥ G) = cos3 =

-TAHIEHC YIJla HaKJIOHAa KacaTeJlbHOM B JIAHHOM TOYKE paBeH k=tgeo  , OTKyla
o= arr:tg% A 26,6°

2. [Ton xakumu yriaamu napabona y = x? +x Iepecekaer och 0, ?

-Haiinem Touku nepecedeHus nmapadbossl ¢ OChIO O,, PEIIUB CUCTEMY

{y =xZ4x (—1;0)

y=0 (0; 0)

-[Tapabona nmepecekaer ocb 0, B Toukax A(1;0); 0(0;0) . Haiiném yrmossie K03 PUIIHEHTHI
KacaTelbHBIX K Mapadosie B 3TUX TOUKaxX

y=@EZ4+x)=2x+Lk(-1)=2(-1D+1=-1,k(0)=2-0+1=1

- BBIYHCIIWIIA YTIIBI & 1t <, , 00pa3yeMble KacaTeIbHBIMH B TOUYKaX MEpPeceueHUs mapadobl C
OCBIO 0, tg ogy= —1,00,=135%; tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTelbHON K KPUBOH y = 3x2 — x B TOUKE x5 = —1

-HaAEM NPOU3BOJIHYIO KPUBOU B TOUKE X,

y=03Bx-x)=6x—-1;y'(-1)=6(-1)—1=-7

-HallIeM KOOpAMHATY TOUKU KaCaHUSI:

y(=1)=3(-1) - (1) =4M(-14)

-IocTaBUM B JOPMYIy YpaBHEHHS KacaTelbHOM:

y—4=-7(x+1)

y—4=—-Tx—-7

7x + vy + 3 = 0 — ypasuerile KacameasHol

<> {

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

Kputepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padOTa BBHINMOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXOTMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

Ounenka ''xopomo' cTaBUTCS, €CIAM BBINOJHEHBI TPeOOBAaHUS K OLIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €cld padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET MOJYUYUTh MPABUIBHBIE PE3YIbTaThl U BHIBOIHI,
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBognasi pyHKIHMH U ee IPUMEHEHHE

IIpakTnyeckoe 3ansiTue Ne30.
HccnenoBanue GpyHKIMH ¢ MOMOIIbIO IPOM3BOAHOM M NOCTPOeHUE rpaguKoB
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Hean: dopmupoBaTh HABBIKM  HCCIAEAOBaHUS (PYHKIUHA C TOMOIIBIO TPOU3BOJAHONW |
MOCTPOCHHUS IPa(hUKOB.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupats cnocoObl pemieHHs 3aga4  NpodecCHOHATBHOM  JeATEIbHOCTH
MPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM

OK 03 IlmanupoBaTh W peaqU30BBIBATH COOCTBEHHOE MPOGECCHOHAIBHOEC M JIMYHOCTHOE
pa3BHUTHE, TPEANPUHUMATEIHCKYIO ICSITEILHOCTh B MpOo(decCHOHANBLHOW cdepe, HCIOJIb30BaTh
3HAHUSA 0 MPABOBOM U (PMHAHCOBOW I'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIGKTHBE U KOMAaH/IE

MarepuanbHoe obecneuyenue: VHIuUBUAyanbHBIC 3aJaHUs, TaONHWIA TMPOU3BOIHBIX,
KOHCITIEKTHI JIEKIIHIA.

3aganue:

1. HampspkeHue Ha MUKPOKOHTPOJIEPE MEHSETCSI OT BPEMEHU 110 3aKOHY
U(t) = t3 —9t? + 15t + 10. Haiimure MOMEHT BpeMEHH, IPH KOTOPOM HAIMPSKEHUE
JOCTUTHET MAaKCUMAJIbHOTO 3HAYEHUS.

2. OyHKUMA 33aeT TEXHOJOTHYECKH npouecc. Haiinure axcTpeMymbl QyHKIIUU:
Flx) = x* — 4x?,

3. DyHKuMA 3a1aeT TEXHOJIOTHYeCKHil nmpouecc. Vccneayite GyHKINIO HA MOHOTOHHOCTD U
skcTpeMyMbl: f(x) = 3x® — 25x% + 60x

4. Haiigure mMpOMEXYTKH BBITYKIOCTH (DYHKIIWU:

flx) =x* —10x?+36x" + 100
5. @yukuus 3aaeT TexHonoruyeckuit mpormecc. Uccnenyiire ¢yHKIuMo mo odmiel cxeme u
MOCTpOMTE ee Tpaduk:
1. flx) = 5% — 325,
2. fx) = ==

x -3
IMopsinok BbINoOJIHEHUS PadOTHI:
1) 3amummrre QyHKIHIO.
2) Ompenenute, KAaKMM aJITOPUTMOM HYXKHO BOCIIOJIB30BAThCSI 1S BHITIOJIHEHHUST 3a/1aHHSI.
3) IlpuMeHUTE COOTBETCTBYIOIINIT AITOPUTM.
4) 3anummre OTBET.
5) Eciiu Heo6X0AMMO MPOBECTH MOJIHOE UCClIeA0BaHNE (DYHKIMH, TO IPOBEIUTE €r0, UCTIOIb3Ys
0O0IIyr0 CXeMy UCCIIEIOBAHUS:
1. Haiitu o6nacte onpenenenust pyakuuu D (y).
2. Haiitu (ecnmu 3TO He BBI3BIBAET 3aTPYJHEHHI) TOUKHM IMepeceueHus rpaduka ¢ ocsiMu
koopauHat (mpu X =0 unpu y = 0).
3. UccnenoBaTh GYHKIINUIO HA TIEPUOJUIHOCTD, YETHOCTh U HEUYETHOCTD.
4. HaiiTu MHTEpBaJIbl MOHOTOHHOCTH, TOYKH SKCTPEMYMOB W 3HaueHHs (YHKIMHU B ITHX
TOYKaX.
5. Haiitu MHTEpBasIbl BBITYKJIOCTH (BOTHYTOCTH) M TOUKH Neperuba rpaduka GpyHKINU.
6. Haiiti acuMntoTsl rpaguka GyHKIUH.
7. HaiiTu 1OMOHUTENbHBIE TOYKH U TOCTPOUTH IpadyK MO pe3ylibTaTaM UCCIIEAOBAHUS.
8. HaiiTn o6nacTs 3HaUeHUH.

75



1. HUccnenoBaTh GyHKIHIO y = x> — 6x? + 9x — 3 U IOCTPOUTH TpaduK.

- yHKIHS ONPEACIICHHA Ha BCEH YUCIOBOM MPSAMOM: D(x): X € (—o0; o)

-nanHas QyHKIHS HE SBISETCS HU YETHOW, HU HEUETHOU: y(—x) = (—x)® — 6(—x)? +9(—x) — 3 =
—x3 —6x2 —9x— 3 = —(x3+ 6x% + 9x + 3) # —y(x)

-HaiIEM TOUKY mepecedeHus rpaduka ¢ ocbio O, , mojoras x = 0 , MOJYyYHUM y = —3 TOUKH
nepecedeHus rpaguka ¢ ocblo 0, B JAHHOM CIy4yae HalTH 3aTPYAHUTEIBHO.

-HaWJIEM MPOU3ZBOJHYIO: y' = (x* — 6x% + 9x — 3) = 3x% — 12x + 9

-HaAEM KPUTUYECKUE TOUKH, JIJISl 3TOTO y' = 0 ,T.€ 3x? — 12x+9 =0

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

+ - +

v

1 3
(—o0; Du(3; ) rpaduk GpyHKIHE Bo3pacTaert, (1;3)-yObiBaeT
-uccienyeM QyHKINIO Ha SKCTPEMYM:
y(1) =1—-6 +9 — 3 = 1; A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)Toukamin
-MCII0JIB3YsI MTOJTyYEHHbIE JaHHBIE CTPOUM MCKOMBIN Tpaduk.

IS

w

No

D H
\b
~

[REY
[—

e
4//
<

w

1S

[0}

2. HWccnenoBath (YHKITUIO U TIOCTPOUTH €€ TpaduK.
J::

J:‘:

Ix-2
1. O6nacts onpenenenus GyHkuun D(f) = (—eo; 1)U (1; +o0)
2. Ilpu moacraHoBKe 3HaueHHs x = 0 moxyunm y(0) =0,

Takylo e TOUKYy MOJYy4dM, €ClIM TMpHpaBHsAeM (QyHKIUIO K Hymao. Touka x=10 -
€IMHCTBEHHAsl TOUKA [IEPECEYEHHS C OCSIMU KOOPAMHAT.

3. [IpoBepsieM HyHKIHIO HA YETHOCTD

ylox) = 22 o

—Zx-2 ZX+2
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j‘{—x] = J‘{x]:y{—x] = —v(x),
Urak, q)yHKI_II/ISI HU YeTHAas, HU HEUECTHAs, HEIICPUOAUICCKas.

4.J1511 OTBICKaHUSI UHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM TIEPBYIO MPOU3BOAHYIO (PYHKIIUU

2x(2x —2) -2 4x —4x —2xF  2xF —4x
J" = =

(2x —2)° @x—2°

el
-

T (2x—2)°

[TpupaBHHBas ee K HYIIO, MOTYYHUM KPUTHUECKUE TOUKH x = 0: x = 2. OHM pa30uBaIOT 00J1acTh
OIIPEECICHUS Ha CIECAYIONNE HHTEPBAILI MOHOTOHHOCTH {—&2; 0) U (05 1y W (1; 23 U (2; +02)

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

I'padmyecku nHTEpBATIBI MOHOTOHHOCTH OYJIyT UMEThH BUJ]

I/IccnezlyeMa;I (byHKI_II/I}I BO3pacTaeT Ha uHTepBaiiax (—co; 0} U (2; +02) » y6BIBaeT (0: 1) U (L; 2).

5.Touka x =0 TOYKA JIOKAJBHOTO MAaKCHMyMa, ¥ = 2 — JIOKAJIbBHOIO MuHuUMyMa. Haiinem
3HaueHue QyHkuuu v, . =0y . =2.

6.. I[J'IH OTBICKaHH HHTCPBAJIOB BBIIIYKJIOCTU HaﬁHeM BTOPYIO IPOU3BOAHYIO

s B-d@-2-f-2@-2o2 8 8 1
y = (2% — 2)* T2x—-2 T 8(x-1)F (x—1)3

Takux HHTEPBAJIOB HCT, IOCKOJIBKY BTOPAA MPOU3BOJHAA HE IPUHUMACT HYJICBBIX 3Ha4YCHUH B
00J1acTH OompeIeTICHUsI.

7. llpsimas x = 1 — BepTUKaJIbHAs aCUMIITOTA (pyHKuI/H/I. YpaBHEHHE HAKIOHHOW ACUMIITOTHI
uMeeT BuJ v = kx + b,

L= x) ’ x° ’ x” ’ 1 1
Taim x _erm(Ex—2:I.r_rl—-ﬂ=‘=2x:—2.r_rl—-n=?=?_3_2
Tox
- x* 1 . i —x(x—1) . xF—xT tx . x . 1 1
TaE\2x—272%) TR T p oy THR T2 o1 em2(x-1) a2, 22
Toox

Koneunblil BUJ npsiMoid cleAyomuii

8.Ha ocHOBe mpoBeZIeHHOIO aHaln3a BBIMOIHIEM OocTpoeHue rpaguka yHkuuu. s aroro
CHayaJla CTPOMM BEPTHUKAJIbHbIE U HAKJIOHHBIE ACHMOTOTHI, 3aTEM HAXOJUM 3HaueHHe (PYHKIUH B
HECKOJIBKMX TOYKAX M 110 HUX IPOBOAUM IIOCTPOECHHUE.
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y=(x+1)/2

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "OTJHMYHO'"  BBICTAaBISETCS, €CIUM paboTa BBHINOJHEHA B TOJHOM O00BEME C
coOMI0ICHEeM HEOOXOJUMON TOCTIEeI0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBIIIOJIHECHBI BCE 3aIIMCH U BEIYHCIICHU.

Ouenka '"'xopoio' BBICTABIISACTCS, €CIU BBIITOJHEHBI TPEOOBAHUS K OILICHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y10BJIeTBOPUTEIBHO' BBICTABISETCS, €CIIU PadOTa BBHIIIOJIHEHA HE TIOTHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO" BBICTABJISETCS, €CJIM padOTa BBHIMOJHEHA HE MOJHOCTHIO
iU 00BEM BBITIOJIHEHHOW YacTH pabOThI HE MTO3BOJISET CIEaTh MPAaBUIBLHBIX BHIBOJIOB.

Tema 3.1. IlpousBognas pyHKIHMH U ee IPUMEHEHHUE

IIpakTyeckoe 3ansaTue Ne 31
«PereHue NpUKJIAIHBIX 32/124 € IOMOIIbIO POU3BOIHOI

Henab: HayunTbes npUMEHSTh TPOU3BOJAHYIO (DYHKIIMY IIPU PEIICHUH IMPUKIAIHBIX 3a/a4.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiOupate cmocoObl pemeHus 3aad  MpodecCHOHATbHON  JIeSTeNTbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh M peaqM30BbIBaTh COOCTBEHHOE MPOQPECCHOHATBHOE M JIMYHOCTHOE
pa3BuUTHE, MPENNPUHUMATEILCKYIO IESITeNbHOCTh B Mpo(deccHOoHaNbHOM cdepe, HCIOoJIb30BaATh
3HaHUS 110 MPaBOBOH U (PMHAHCOBON T'PAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYAIHIX

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

OK 06 IIposBiATh rpakJaHCKO-MATPUOTUYECKYIO MO3ULUIO, T1EMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAAMIIMOHHBIX POCCHUMCKUX IyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
YHCIIe ¢ YUeTOM I'apMOHU3ALUN MEXHAIMOHAJIBHBIX U MEXPETUTHO3HBIX OTHOIICHUH, TPUMEHSATh
CTaH/IapThl aHTUKOPPYINIIMOHHOTO TIOBEJIEHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpeibl, pecypcocOepeKeH IO, TPUMEHSTh
3HaHHA 00 W3MEHEHHM KJIMMara, HPUHLUIB OepekIMBOrOo MPOU3BOACTBA, A(P(HEKTUBHO
JIeiCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX
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OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKOH KYJIbTYpBI Ui COXPAHEHHUS M YKPEIJICHHUS
3JI0pOBbsI B Ipoliecce NPOPEeCCHOHATBHON AESATENbHOCTH U MOAAEPKAHUSA HEOOXOAUMOrO YPOBHS
($u3nIeCcKoil MOATOTOBICHHOCTH

OK 09 Ilonp3oBarbesi mpodecCHOHAIBHON JOKYMEHTAIlMEW Ha TOCYJIapCTBEHHOM H
MHOCTPAHHOM SI3bIKAX.

I1IK 1.1 Ananu3upoBarb TpeOOBaHHS TEXHUYECKOTO 33JaHHs Ha MPOSKTHPOBAHUE HU(PPOBBIX

CHCTCM.

MarepuanbHoe o0ecnieyeHue: VHIuBUayanbHbIC 3aJaHus], TaOJHMIIA MPOU3BOIHBIX,
KOHCIHEKTEI JIEKIIHN.

3aganme:

1. JIng cocTaBJICHHs alrOpUTMa IIOMCKa HEOOXOIMMO PEIIMTh 3ajady MaTeMaTHUYCCKH:
9TOOBI YMEHBIIUTH TPEHUE KUJIKOCTH O CTCHBI M JHO KaHaja, HY>)KHO CMAauyuBaeMy0 €l IUIOMAIh
clienarh Kak MOXHO Mayioi. TpeOyercsi HaWTH pa3Mepbl OTKPBITOrO HPSIMOYTOJIBHOTO KaHala C
wIomanso ceuenus 4,5 M 2, MIPH KOTOPBIX CMadnMBaeMas II0MIaab Oy/IeT HAMMEHBIICH.

2. .CocTaBbTe TEKCTOBBIM (ailyl pelleHus 3aJavyd JJIs HalMCaHHWsS aJrOpUTMa: HMEETCs
MPOBOJIOKA JUTMHOM a MeTpoB. TpeOyercss orpaauTh 3TOH MPOBOJIOKOW MPSIMOYTOJIbHBIN y4acTOK
1[eXa, 0JIHa CTOPOHA KOTOPOTO MPUMBIKAET K CTCHE, TaK, YTOOBI TUIONAb OTOPOKCHHOTO yJacTKa
ObLIa HaHOOJIBIIIEH.

JIns OTHICKaHUS HAUMEHBIIEro W HambOousbliero 3HaueHus (QyHkuuu, auddepeHuupyemont
BHYTPH OTpe3Ka M HENPEpPHIBHOI Ha €ro KOHLAX, ClIeAyeT HAWTH BCe KPUTUYECKUE TOUKU (PYHKIUH,
JIeKaIIe BHYTPH OTPE3Ka, BHIYUCIUTH 3Ha4eHUs (DYHKIIMHM B 3TUX TOYKAaX M HA KOHI[AX OTpe3Ka, a
3aTeM U3 BCEX MOJTYYEHHBIX TAKMM 00pa30M Yuces BEIOpAaTh HAaMMEHbINEe U HanOOJIIbIIIee.

Ilopsinok BbINOJHEHHS padOThI:

1. Haxoaum KpuTHUYECKUE TOYKU (QYHKIINU.

2. IlpoBepsieMm, Kakue U3 HalICHHBIX KPUTHUYECKUX TOYEK JIEKAT BHYTPH 3a/IaHHOTO OTPE3Ka.

3. Haxonum 3HaueHMs (yHKIMU Ha KOHLAX OTPE3Ka U B T€X KPUTUYECKUX TOUYKAX, KOTOpbIE
MOMNAJAI0T B ATOT OTPE3OK.

4. W3 Bcex MOMy4YEeHHBIX 3HaUeHUH (QyHKIIMM BbIOMpaeM HauMeHbllee U HauOoJIbIIee.

1. TpeOyercss U3roTOBUTH JAETalb B BHJE MPSIMOYTOJbHOIO Mapaulejenuresia, B HIDKHEM
OCHOBaHUU KOTOPOTO JIEKHUT KBaJapaT (BEPXHsS 4acThb OTKpbITA), a 00beM paBeH 108 oM. IIpn
KaKHMX pa3Mepax JIeTajal Ha ee U3rOTOBJICHHE MONWIET HauMEeHbIIee KOJIMYeCTBO MaTepraa?

Pemenue: 1. ITycTh cTOpOHa OCHOBaHUS paBHA X CM, @ BbIcOTa — h cM.

2. O6beM napasuiesnenumneaa V=x*x*h=x? h wm 1o YCIIOBHIO x? h=108.

BbipasimM 3 9Toil (hopMyIIsI BRICOTY mapaienermmena: h=108/x 2. (1)

3. C npyroit CTOpOHBI, YTOOBI y3HAaTh Kakoe KOJIMYECTBO MaTepuaja MOWJIeT Ha
M3TOTOBJICHHUE JCTAIA HEOOXOIMMO HAWTH IUIONIAIb S TTOJIHON MOBEPXHOCTHU Mapajuiesienurena oe3
ydeTa BEpXHEro ocHoBaHMs. [lmomaas MoBEpXHOCTH NapaljiesienuIea HaxoUuTCs 110 g)opMyne

Smoma=2(X*x+x*h+x*h)=2(x* +2xh). Ilromams OCHOBAaHWsS paBHA SOCH =X° , ee¢ Hajo
BBIYCCTh 3 MOTy4eHHOI (GopMyIsl S=Smoma*Socu=2(x% +2xh) - x* = x? +4xh.

4. lloacraBum BMecTo h Beipaxkenue (1). [lomyunm ¢popmyny miomaam kak GyHKIUIO OT X:

S(x) =x% +4*x*108/x? =x* +432/X.

5. Haiizem nponsomayro S'(x)=( x* +432/x)'=2x-432/% .

6. UTOOBI HAUTH SKCTPEMYM, HEOOXOMMO MPUPABHATH MMPOU3BOIHYIO K HYIIIO:

S'(x)=0= 2x-432/x* =0;

ajgee HaxOoIuM 2x3 =432;
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x3 =216;

x=0.

7. lMonyuunu x=6 — TOUKYy MUHUMYMa, CJieloBaTeNbHo, S(6)=108 cM? HaMMeHbIIIEE 3HAUYCHIC.
9. CnenoBarenbHO, CTOPOHA OCHOBAHHMS X paBHa 6 CM, a BbICOTa h=108/x* =108/36=3 cm.
OTBet: cTOpoHBI 6aka 3 1 6 cMm.

dopma npeacTraBJieHUs pe3yJbTaTa: BhIIIOJIHEHHAs paboTa.

Kpurepumn oneHku:

Ouenka "oTJHYHO'" CTaBHUTCSA, €clii paboTa BBHIIIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
He0o0X0IMMOM MOCIIEI0BATENbHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYpaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xopomo'" CcTaBUTCS, €CIM BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTENbHO'" CTAaBHUTCs, €Clid paboTa BBIMIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM padOTa BBHINOIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOH YacTH pabOThI HE TTO3BOJISAET ClIeaTh MPAaBUIbHBIX BHIBOJIOB.

Tema 3.1. I[IpousBognas pyHKIIUM U ee MPUMEHEHHE

IIpakTnyeckoe 3ansaTue Ne 32-33
«Haxoxk1eHue onTUHMAJIBLHOTO pPe3yabTaTa ¢ IOMOIILIO MPOU3BOTHON B MPAKTHYECKUX
3a/1a4ax»

HeJIBZ Hay‘lI/ITBCSI MNPpUMCHATH IIPOU3BOAHYIO (bYHKI_II/II/I IIpyu pCIICHUHA 3a1a4.

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiOupars crnocoObsl pemieHuss 3afgad  Npo(eCCHOHAIBHOW  AESITeNbHOCTU
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh M pealn30BbIBaTh COOCTBEHHOE NPO(PECCHOHAIBHOE U JMYHOCTHOE
pasBUTHE, NPEINPUHUMATENBCKYIO IEATENbHOCTh B NpOo(eccHOHANbHOM cdepe, HCIoIb30BaTh
3HAHUS 10 PAaBOBOW U (PMHAHCOBON I'PAaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ dexTrBHO B3aUMO/IeHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH 1€

OK 06 IIposBisaTh rpakJaHCKO-MIATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHHE HA OCHOBE TPAAMIMOHHBIX POCCUMCKUX IyXOBHO-HPABCTBEHHBIX LIEHHOCTEHW, B TOM
YlClie C YyYeTOM TFapMOHHU3ALMK MEXHAIIMOHAIBHBIX M MEKPEIUTHO3HBIX OTHOLIEHUH, MPUMEHSATh
CTaHJapThl aHTUKOPPYILIMOHHOIO IIOBEIEHUS

OK 07 CogeiicTBOBaTh COXpaHEHUIO OKPYXAIOIIEH Cpelbl, pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMM KIUMara, MPUHLIMIB OEpeKIMBOIO MPOU3BOJACTBA, APPEKTUBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYaLUsAX

OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKOH KyJIbTYPHI AT COXPAaHEHHs M YKPEIUICHUS
3JI0pOBbs B TIpolecce MpohecCHOHAIbHON JIeATENbHOCTH U MOJAJIEpPKaHUs HE0OXOAUMOTO YpOBHS
¢bu3nvecKoil MoAroTOBIEHHOCTH

OK 09 [Ilonb3oBarbcs mpodeccHOHANbHON OKyMEHTaluued Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM SI3BIKAX.
IIK 1.1 Ananu3upoBarh TpeOOBaHHS TEXHUYECKOIO 3a/JaHUsl HAa MPOEKTHPOBAaHHE IHM(POBHIX

CUCTEM

MarepuanbHoe o0ecnieyenue: VHIuBWayanbHbIE 3aJaHus, TaONMIAa TPOU3BOIHBIX,
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KOHCIIEKTHI JIEKIIUH.

3ananmue:

1. Hmeercs KBaapaTHBIN JIMCT JKECTH, CTOpOHA KOTOoporo a=60 cM. Beipe3as mo Bcem ero
yriaM paBHBIC KBaJpaThl M 3aru0as OCTABIIYIOCS YaCTh, HY’)KHO H3TOTOBHUTH MPOU3BOJICTBEHHBIN
amuK  0e3 Kpblku. KakoBbl JOMKHBI OBITH pa3Mepbl BBIPE3aEMBIX KBaJApaTOB, YTOOBI
MIPOU3BOJICTBEHHBIN SIIUK UMENI HAuOOIbIINKH 00BeM?

2. IIpoekTupyercst KaHaJl CUCTEMBI CJIMBA C IPSMOYTOJbHBIM ceueHueM 4,5 . KakoBbI JOJKHBI
OBITh pa3Mephl CEUeHUs, YTOOBI /Ui OOJTUIIOBKH CTEHOK WM JHA TMOILJIO HAMMEHbIEE KOJIUYECTBO
Marepuaa’?

Jlnsi OTBICKaHHMsSI HaWMEHbBLIETO W HauOoJbllero 3HaueHus (yHkuuu, aupdepeHnrpyemoit
BHYTPH OTpe3Ka M HENPEepHIBHOI Ha ero KOHIAX, CIeAyeT HATH Bce KPUTUYECKHE TOUKU (PYHKIUH,
JIeKAIIMe BHYTPH OTPE3Ka, BEIYUCIUTH 3HAYCHUs (DYHKIMHM B 3TUX TOYKAX M HA KOHIAX OTpe3Ka, a
3aTeM U3 BCeX MOJyYEHHBIX TAKUM 00pa3oM 4ucen BHIOpaTh HAaMEHbIIIee U HanOoJIbIIIee.

ITopsinok BeINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUH.

2. IlpoBepsieMm, Kakue U3 HalICHHBIX KPUTHYECKUX TOYEK JIEKAT BHYTPH 3alaHHOTO OTPE3KA.

3. Haxonmuwm 3HayeHus GyHKIMM HAa KOHIAX OTPE3Ka U B TeX KPUTHUECKUX TOYKAX, KOTOPHIC
[IONaJarT B 9TOT OTPE3OK.

4. W3 BcexX MOMYyYEHHBIX 3HAaUCHUH (DYHKIIMH BHIOMpaeM HaMMEHbBIIIee ¥ HauOoJIbIIee.

3amaua 1. [IpouHoCcTh OaiKu MPSAMOYTOIBHOTO CEYEHUS MPOTOPIIMOHATIBHA TPOU3BECHUIO €&
IIMPUHBI Ha KBaJApaT BbICOTHL. Kakoe cedyeHWe AOHKHA HMMETh Oallka, M3 LUJIMHAPUYECKON
3aroTOBKH paanyca R, uTo0bI €€ mpoyHOCTh ObLTa HanbobIIen? (PHCYHOK 1)

ZR

X

PI/ICYHOK 1 — ceuenue OaNKu U3 HHHHHﬂqueCKOﬁ 3aroTOBKH

Pemenue. CocraBienue MmateMaTuueckoi moaenu. OnTuMusupyemas BeIMYUHA - IPOYHOCTD
0anky, MOCKOJBKY B 3ajauye TpeOyeTcsl BBIACHUTbH, KOTJA MPOYHOCTh Oanku OyneT HauOoJbIIeH.
O003HaUMM ONTHUMHU3HUPYEMYIO BEIWYMHY OYKBOU Y. IIpOYHOCTH 3aBHCHT OT IIUPUHBI M BBICOTHI
MPSIMOYTOJIbHHMKA, CITyXKallero oceBbiM ceueHuem Oanku. [lupuny Oanku o0o03HaunMM OyKBOH X.
ITockonbKy oOceBOoe cedyeHHe MpeAcTaBiIsgeT COOOW MPSIMOYTOJIbHUK, BIHCAHHBIA B OKPY>KHOCTh
pamuyca R, To 0< X < 2R

Bbicora h NpSMOYrONBHHKA CBS3aHA C €ro IMMPHHON COOTHOmeHmeMm * + 7 =4R* (1o
teopeme ITndaropa), suaunr, 1 = R —x%,

[IpounocTs Oasku y TPOMOPIIMOHATIEHA TPOU3BEICHUIO xhz, T. e. Y =kxh® (rme
KodpunreHT k — HeKOTOpOoe MOJT0KHUTEITHHOE YHUCIIO).

T— Ex(4RR* — x%),rge x € [U; 2H).
Pabota ¢ cocTaBiieHHON MOJENBIO.
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Jutst pyrkupun ¥ = Ex(4RR* — x%),r3e £ € [0, 2R} yano maitru Vian6-
Nmeewm:

Mmees: v = &k Ry — krx®

V' = #kR?— 3kx?
[IpupaBHrBaeM NMPOU3BOJIHYIO HYIIIO, TOTYYUM

4kR?-3kx%=0
SR e BB
173 2T V3

X= .‘.‘1 -

$g|m

3aJaHHOMY OTPE3KY MPUHAJICHKUT JIUIIb TOUKA
Beruncnum 3HadeHne QyHKIMK B TOYKE HA KOHIIAX 0Tp€3Ka B Toukax O u 2R.
HNmeem

22

f(0)=0 f(2R)=0 f(j—§)>o AT Vg =F (5.

B 3apmaue cnpammBaeTcsi, Kakoe CEUYEHUE J0JDKHA MMETh Oalika HauOojbllIeld HpPOYHOCTH.

BoisicHuIM, 4TO IMMpUHA TPSIMOYTOJIBHHMKA, SBISIONIAS OCEBBIM CEUEHHUEM HamOojee MPOYHON
iR
=
Oanku, paBHa
Haiinem BbICOTY:
h* =4R*— x*
ga°

2 e
h2=4R* ___T'

28y2 R =

h = —, —=2

OtBet: CeueHneM OAIKU JTOJKEH CIIYKUTh MPSIMOYI'OJbHUK, Y KOTOPOTO OTHOILIEHUE BBICOTHI
K IIMPUHE PABHO ' V2

3ameuanue: KpanuduuupoBaHHbIe MacTepa MPUXOAT K TAKOMY XKe pe3yJbTary, ONHpasich Ha
CBOHW OIBIT, HO OHM TMPUHUMAIOT yYKAa3aHHOE OTHOIICHHE paBHBIM 1,4 (MpuOMMKEHHOE 3HAYCHUE
MPPaLMOHAIILHOTO YMCIIa KaK pa3 paBHO 1,4).

®opma npeacTaBjeHUs pe3yJbTaTa: BHINOJHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, eclii paboTa BBHINOJHEHA B MOJTHOM 00BEME C COOIIOIEHUEM
HEO0OXOMMOM MMOCIEeI0BATEILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKYypPaTHO BBIMIOJIHEHBI BCE
3allMCH U BEIYUCIICHUS.

Ouenka ''xopomo'" CcTaBUTCS, €CIU BBIMOJHEHB TPEOOBaHUS K OILIEHKE "OTJIIMYHO", HO
JOTYILEHBI 2-3 HENOYETA.

Ouenka "yIoBJIETBOPUTEJbHO'" CTAaBHUTCS, €ciid paboTa BBITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIH TOMYIIEHBI OLTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOIHEHA HE TIOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpas u ero npuMeHeHue
IIpakTuyeckoe 3ansitue Ne 34

«MHTerpan n nepsoodpasunasi. Haxoxnaenue HeonpeaeJeHHbIX HHTETPAJIOB IIPH MOMOIIHA
CBOICTB HHTEIPAJIOB)
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Hean: HayuuTbcs  HaxXOAWTb  HEONPENEIEHHBIE  MHTETPaAlbl  HEIOCPEACTBEHHBIM
MHTETPUPOBAHUEM IIPU TOMOLIY CBOMCTB UHTETPUPOBAHUS.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOupate cmnocoObl pemieHus 3aaad  OPOQPECCUOHATBHOM  JIeATENbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM

OK 03 IlmanupoBaTh W peaIM30BHIBATH COOCTBEHHOE MPOQPECCHOHATBHOE M JMYHOCTHOE
pasBUTHE, NPEIIPUHUMATEIBCKYIO IEATENbHOCTh B INPO(ecCHOHANBbHOM cdepe, HCIoIb30BaTh
3HaHUS 110 MPABOBOH U (PMHAHCOBOW IT'PAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYaIUSIX

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

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 HeonpedenieHHO20 unmezpaid

1) j mf (x)dx = m j f (x)dx, m-const
2) [(F 00 = g)dx= f (dx = [ g(x)dx

Ta@zuqa OCHOBHbIX UHmMecpaloe

1) jdx=x+C;
Xn+1

Z)IX”dx: +C,n=-1;
n+1

3) .[d—)z(:ln|x|+c;

4) J‘exdx:eX +C;

a
5 |a’dx=—+C;
)J Ina

6) jsin xdx=-cosx+C;

7) _[cosxdx=sin X+C;

dx )
8) jcoszxzthJrC,

9) J _dX =—Ctgx+C;
sin? x

0 5o

=arcsinx+C;
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dx
1+ x2

11) j

= arctgx+C.

Ilopsinok BbINOJHEHHS padOThI:

COBOKYIHOCTb BCE€X IEpBOOOPa3HbIX M (YHKLUMH HA3bIBACTCS  HEOIPEJEIIEHHBIM
HMHTETPAJIOM.

OcCHOBHBIE CBOWCTBA HEONIPEAEIEHHOTO HHTETpaIa

D) J(f() +g())dx = [ f(x)dx + [ g(x)dx

2) [kf(x)dx =k [ f(x)dx

HenocpencTBenHoe WHTETpUpPOBAaHUE OCHOBAHO HAa MPSMOM HCIIOJNB30BAaHUHM  TaOJMUIIBI
UHTErpanoB. MoryT npeacTaBUThCS CIAEAYIOLUE CIIydau:

1) JlaHHBIA WHTErpajl HAXOIUTHCS HEMOCPEACTBEHHO IO COOTBETCTBYIOLIEMY TaOIUYHOMY
UHTETpaly.

2) JlaHHBIA MHTErpaJl IMOCJC NPUMEHEHUS CBOWCTB 1W 2 TPUBOJAMTCS K OJHOMY HIIH
HECKOJIbKUM TaOJIMYHBIM HHTETpajIaM;

3) JlanHblii WHTErpaj IMOCJIE JJIEMCHTApHBIX TOXKICCTBCHHBIX IMPEOOpa3OBaHMU, HaJ
HOJIBIHTErpajibHON (DyHKIMEN U ,JIpUMeEHsIsl CBOMCTBA 1M 2 MPUBOJUTCSA K OAHOMY MJIM HECKOJIBKUM
TaOJIMYHBIM UHTETPAJIaM.

B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTA HAUTH CIICAYIOIIME UHTETPaIbl:

1. [6x?dx —umcnombp3yem cBOWCTBO 2 u dhopmyiy 2.

[x"dx = ;n—: + ¢ Ilomyunm:

f6x2dx=6fx2dx=6§+c=6x3—3+c=2x3+c

2. [4(x?* —x+3)dx Wcmons3ys coiictBa 1 u 2 u, Gopmynsl 1 u 2 mowyqanm: 4 [ x?dx —
4fxdx+12fdx=4x?3—4;c—2+12x+c=§x3—2x2+12x+c

- mocTostHHas WHTerpupoBanus C paBHa anreOpandeckoil CyMMe TpeX ITOCTOSHHBIX
MHTETPUPOBAHUS .

3. [2(3x —1)%dx =2 [(3x — 1)?dx = 2 [(9x? —6x — 1)dx =295 ~ 262 +2x + ¢ = 62 — 6x? +
2x +c¢

x3+3x2%44x X
4. [— —adx —pa3AenuM MOWIEHHO Ha X, TOJY4YHM:
3 3 2
2 X X
f(x +3x+4)dx=?+7+4x+c
dx 1 x_%ﬂ x%
5. f\/—; —ucnoib3yeM Gopmyiy 2 [ x zdx = T tc=T+c= 2Vx + ¢
2 2

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

Kpurtepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOMIOIEHUEM
He0oOXO0TMMOM TOCTIE0BATEIHPHOCTH JICHCTBUI; B OTBETE MPABUILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHHUS.

Ouenka ''Xopomio'" CTaBUTCS, €CIM BBINOJHEHBI TPeOOBAaHUA K OILIEHKE "OTJIIMYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.

Ouenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CIU paboTa BBHIMOJTHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISIET TOJYYUTh MPABUIILHBIE PE3YIbTAaThl U BHIBOJIBI;
B XOJI€ TPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paboThl HE TTO3BOJISAET CIeaTh MPABUIHHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTyeckoe 3ansaTue Ne 35
«/HTerpupoBaHne MeTO0M 3aMEHbI NepPeMEeHHOID)

He.]]b: Hay‘lI/ITBCH BBIYHUCIIAATD UHTCI'PAJIbI crocooom IIOACTAaHOBKH.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOupates cmocoObl pemeHus 3agad  OpopEecCHOHATBHONW  JIESTENbHOCTH
IPUMEHUTEBHO K Pa3JIMYHbIM KOHTEKCTAM

OK 03 IlmanupoBaTh W peaJM30BHIBATH COOCTBEHHOE MPOQPECCHOHATBHOE M JMYHOCTHOE
pasBUTHE, NPEIIPUHUMATENIBCKYIO AEATENbHOCTh B INpodeccHoHaNbHOM cdepe, HCIob30BaTh
3HaHUS 110 PABOBOH U (PMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

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

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOW ITPOEKTAa HAMTH HMHTETPaIbl:
1. [(124—5)7dx
dax

2. J 6x+5
[xVx2 —7dx

Cosx
.f dx

¥sinx
. [ tgxdx

dx
f 1+16x2

o0 Aw

IMopsiaok BbINOJTHEHHE PAOOTHI:

B ocHoBe uWHTErpupoBaHHS METOJOM 3aMEHbl MEPEMEHHON (MU CrocoOOM MOCTaHOBKH)
JISKAT CBOMCTBO MHBAPUAHTHOCTH (OPMYJT HHTETPUPOBAHUS, KOTOPOE 3aKIFOYACTCS B CIEAYIOMIEM:
ecmd [ f(x)dx =F(x)+c , 10 [f(wdu=F(u)+c , rae u(x) mnpousBogHas auddepeHupyemas
GyHKIUSA OT X.

3aMmeHa epeMeHHON B HEOMpeeIEeHHOM HHTETpajie MPOU3BOIUTCS C MOMOIIBIO MOACTaHOBOK
JBYX BUJIOM:

1. x=¢(t) , rne t-HOBas mepeMeHHas, a ¢(t) HenpepslBHO AuddepeHunpyemas GyHKIus
[ f(dx = [ f(o(®))¢'(t)dt

2. t=u(x) ,rae t-HoBas nepeMeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt

1- fxzdx

8+x3

-T.K. d(8 + x3) = 3x%dx

, TO
x%dx 1 [d(8+3x3)
f8+x3 _§f 8 + x3
-rojiaras 8 + x* =t , HOTy4UM: %f% = iln(t) +c= §1n|8 +x3|+¢
f cos xdx — f d(sinx)

MOATOMY, MCIOJIb3YsI TIOJICTAHOBKY t = sinx , IPUXOJUM K TaOJIUIHOMY

4+sin?x 4+sin2x

perpuny o i e = v () s
eXdx _ d(e¥)
3. ===

-BOCIIOJIb30BABIIMCh MOACTAHOBKON t = e*, NINpUBOJUM K Ta6J'II/I‘-IHOMy HHTCrpaly f

ac
9—t2

L1 , eX
arcsm;{—c = arcsm?+c
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IMpumeuanue: dx = éd(ax +b)

1
xdx = Ed(xz)

e*dx = d(e*)
d_x =d(
— = d(n(x)

cosxdx = d(sinx)
(I)opMa NMpeacTaBjJdCHusd pe3yjabTaTa: BIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €Clii paboTa BBIMOJIHEHA B MOJTHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TUMOM TOCIIE0BATEIHFHOCTH JICHCTBUI; B OTBETE MPABIIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH U BBEIYMCIICHHA.

Ounenka 'Xopomo' CcTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HEelo4eTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHIMIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIC PE3YyIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISCT CIEIaTh MPABUIIHHBIX BEIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme

[MpakTnyeckoe 3ansiTue Ne 36
«Teopema HiroTona-Jleiitonuua. Borunciienue onpeaeseHHbIX HHTErpajaioB
Pa3JIMYHBIMHA METOAAMM»

esan: HayunThbcst BBIYMCIATH ONpeieeH bl nHTerpan no ¢popmyie Hetorona-Jlelionuna.

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiOupars crnocoObsl pemeHuss 3afgad  Npo(eCCHOHATBHOW  AESITeNbHOCTU
INPUMEHUTEBHO K Pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peain30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U JHMYHOCTHOE
pa3BUTHE, MPEINPUHUMATENBCKYIO IESITENbHOCTh B NPO(ecCHOHANBbHOM cdepe, HCIoIb30BaTh
3HaHUS 110 PABOBOM U (PUHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CHUTYAIHSIX

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

3amanme:

B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAMTH UHTETPAJIbI.
25,2

1. J 2x*dx

4
j(8+2x—x3).¢fx
!

wmn

) On/z cosxdx
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4. J.(cos X — 3sin x )dx
2
2 l— X2

5. _[—de

|
)
>

Meto10M 3aMEHbI TEPEMEHHOIA:
& xdx
1[5
s X" —6

4
2._[(2x—5)3dx
3

1
3. J‘S\/x + 2dx
0

1
4, j(xs +1)*x% dx
-1
IMopsanok BbINOTHEHHSI PA0OTHI:
1) Ucronb3yst TaOJUIy MHTETPAIOB HAWTH HHTETPal
2) Ucnionb3ys Gpopmyny Herotona — Jleiibnuma

3
[r@az=F= F&)- F@)

HAaWTH ONPEIEICHHBIN UHTETpal

Brrancinuts onpeneneHHblil HHTerpal
2

_|-2x:4 ax
1
Pemenne:

: m oz i e 2 2 14 2
2 _ 2 _ 27 F_oE_ S 2 a2
[2x cx’x—E_!-x .:z‘x—g(fjh—g(z Fy=2@-D=%T=—>=43

1
(1) BeiHOCUM KOHCTaHTY 3a 3HaK MHTErpasa.

H+l

xdx= +C
(2) UnTterpupyem no tabauile ¢ MOMOLIbIO CaMOM MOMYsApHON (HopMyIIbI I n+1

1

= 3
[TosiBUBILIYIOCS KOHCTaHTY 3 1eIecoo0pa3Ho OTAETUTh OT # U BBIHECTH 3a CKOOKy. [lemats 31O
He 0043aTeIbHO, HO JKEJIAaTENbHO — 3a4eM JUIIHAE BLIYUCICHUS ?

A
[ @ax= FDf. = F&)- Fla)

(3) Ucnonwzyem popmyny Herorona-Jleitbnuma = . CHavaia

3 ~ ~ v
noaCTaBIsIEM B & BCpXHHUU MpPCAC, 3aTeM — HHWXKXHHUH IIPECACIL. HpOBOI[I/IM JaJIbHCUIIIUC
BBIYHUCIICHUA U ITOJTydaeM OKOHYATEIIbHEIA OTBET.

Breraucnauts OHpC,[[CHCHHBIﬁ HUHTCIrpaJl
4

_[(8+ 2x—x)dx
-
Pemrenue:
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1(8 +2x- xﬂjdxfsidﬁ 2ixdx— jxjdxtije(x)tg +2 %(fjtg - % ) :

-2 -2
= 864 — (=20 + (4% — (—=2)%) —%(43 — (=2 =8 6+(16-4) —%(64+8j =

=483+12-24 =36

(1) Ucnonb3yem CBOMCTBA TMHEHHOCTH OINPEACIICHHOT0 UHTETpaJia.

(2) Unterpupyem mno Tabiauie, NpU STOM BCE KOHCTAHThl BBIHOCUM — OHHM He OynyT
y4acTBOBATh B MOJACTAHOBKE BEPXHETO U HUKHETO Mpejiena.

(3) Jas kaxmoro wu3 TpEX ciaraeMbix mnpuMmenseM ¢opmyny Herorona-JleiOnuma:

F(X)|g=Fg)- Fla)

CoBeT: mnepex TeM, Kak HCH0Jb30BaTh (popmyiy HbioToHa-Jleii0HUIIA, 1M0JIE3HO NMPOBECTH
NMPOBEPKY: a caMa-TO NMepBO0OpPa3Hasi HalijleHA NPaBUJIbHO?

Tak, TPpUMEHHUTETHFHO K pacCMaTpUBaEMOMY MPUMEpPY: Mepea TeM, KaKk B IEepBOOOpa3HYIO
3
x
Br+x -
byHKIIHIO 3 HOJCTABJIATH BEPXHHH M HIDKHUN IPEAEsbl, )KeNaTeIbHO HAa YEPHOBHKE

MIPOBEPUTH, a MPABHIBHO JIM BOOOIE HaiifieH HeompeaeneHHbId uHTerpan? uddepenuupyem:
r

[Bx+x2 —é} =8(x)'+(x2]|'—%(x3)'=8-1+2x—%-3x2 =B+ 2x—x"

[Tonydyena wucxogHash NOJBIHTErpaibHAas (YHKIUS, 3HAYUT, HEONPEICIICHHBIM HHTErpas
HaieH BepHO. Tenepb MoxxHO 1 popmyiny HetoroHa-JIeliOHMIIa TPUMEHHUTS.
MeTo/ 3aMeHbI TepeMeHHOM

Brprunciure uHTErpaisl.
'f56 xxzd—xé
BBenem HOBYIO IEpEeMEHHYIO ¢ = x* — 6
Huddepenunan Oyner paBeH dt = 2xdx
Beruucnum rpanuiel uHTErpupoBanus 11=25-6=19, t2=36-6=30

1 (6 2xdx 1 30dt
Brimonanum IMOJICTAaHOBKY Efs ¢ = 3Ji0 7

o 1 1 1 30
Brruncinm, noryduBIIAICS UHTETPa > ln|30|-5 ln|19|=5 lnl—9

®opma npeacTraBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE/

Kpurtepun onenku:

Ouenka "oTJaM4HO'" CTaBUTCA, eclii paboTa BBHIIIOJIHEHA B MOJHOM 00BEME C COOI0IEHUEM
HEO0OXOMMOM MMOCIEeI0BATEILHOCTH IEUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xxopomo' CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBHUTCs, €Clid paboOTa BBITIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BBHIMOIHEHA HE TIOJTHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE MTO3BOJISET CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnueckoe 3ansaTue Ne 37,38
«Bpruucienue miomajaeid Gpuryp u 00beMo0B TeJD)

Heab: Hayuntbes BHIUMCHATH IUIOMIAAU (QUTYP U OOBEMBI TEJl, HCIOIb3Ys ONpe/elICHHbIC
HUHTErpaJibl

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiOuparpb cmocoObl pemeHus 3amad  npo(ecCHOHATBbHON  JACSTEIBHOCTH
IIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM

OK 03 IlmanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPOGECCHOHAIBHOEC M JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATENBCKYIO AEATENbHOCTh B IpodeccuoHanbHoi cdepe, MCHOIB30BATH
3HAHUSA 0 MPABOBO U (PMHAHCOBON I'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIHSIX

OK 06 IIposBisaTh rpakJaHCKO-MIATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAIUIIMOHHBIX POCCHICKUX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
quclie C yYeTOM FapMOHU3ALMK MEXHAIIMOHAIBHBIX U MEKPEIUTHO3HBIX OTHOLLEHUH, IPUMEHSATh
CTaH/IapPThl aHTUKOPPYIIIUOHHOTO TIOBEICHUS

OK 07 CopeiicTBOBaTh COXpAaHEHUIO OKPYXAIOLIEH Cpe/bl, pecypcocOepeKeHUI0, IPUMEHSTh
3HaHHA 00 W3MEHEHHHM KJIMMara, HPUHLUIB OEpeKIMBOTO MPOU3BOACTBA, A(P(HEKTUBHO
JEHUCTBOBATh B UPE3BBIYANHBIX CUTYALUAX

OK 08 Hcnonb3oBaTh cpeicTBa (U3MUECKON KyIbTYpbl A COXpPAaHEHHS U YKpEIUICHHS
3I0POBBSI B TIpoIiecce MpOPecCHOHATBHON ACATENbHOCTH U MOIICPKAHUS HEOOXOIMMOTO YPOBHS
(bu3nyecKoil MOAroTOBIEHHOCTH

OK 09 [Ilosnb3oBarbcs mpodeccHOHATIBHON JOKyMEHTalUMeld Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3bIKAX.
IIK 1.1 Ananu3upoBarh TpeOOBaHMsS TEXHHYECKOTO 3a/JaHUs Ha NPOEKTHPOBaHUE LHU(POBBIX

CHCTCM.

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

3aganue:
1. ®opma 3aroToBKM UMeEET BUA (UTYpPHI, OTpaHUYEeHHON auHUsMH. Haiitu mutomanes nanHom
3arOTOBKH

a) y=—x*+4,y=0

b) y=x* y=x°

c) y=e*, y=e*, y=4
2.Beruncnuts 00beM geranu

y=x?, y=1 goxpyzocuQY

ITopsinok BbINOJHEHHS PadOTHI:

1) noctpouth rpapuku HyHKIHI

2)  HaiTh 00JacTh, OTPaHUYCHHYIO YTUMH I'papuKaMu

3)  COCTaBHT OMpe/IeIEHHBI HHTErPAI, IS HaX0XICHHUS IJIOIIa i HalICHHOW 001acTH

[Tpumep 1: Haiitu mutomans obdiactu D (3aroroBka aerasnu), orpaHiYeHHON KPUBBIMH Y = X2
+X+11,y=2Xx-9, npu ycnosuu,
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x<=1
_ 2
y=x"+x-11,
Diy=2x-9
x =1

[Ipu pemeHuM TakUX 3agad  cjleayeT o00s3aTeIbHO  H300pasuTh  HMCCIETyEeMBIN
reoMeTpHUECKUil 00beKT. [t onpeaeneHus HUKHETo Ipeiesia MHTErPUPOBAHUS HA/I0 HAUTH TOUKY
MepeCceUYCHs] KPUBBIX; YpaBHECHUE x>+ X + 11 = 2 X - 9 umeer xsa KOpHS: X = -1 u X = 2.
[Moaxonsuuit kopeHs - X = -1. O0nacTh orpaHuyeHa cBepxy mapadoJioi, CHU3Y - IPSIMOM, cripaBa -
npsAMoit X = 1, kpaitHs JieBasi TOUKa - X = -1, moaTomy

l
§(0)= d[ix -9+

)

L
-1

Ecnu o6nactb umeer 6osiee CIOKHYIO CTPYKTYpY, €€ cileyeT pa30uTh Ha IPOCTHIC YaCTH .
[Tpumep 2

Bbruuciute 00beM neTanu, KoTopas WISHTUYHA Teiy, MOJyYeHHOMY BpalleHHeM (Uryphl,
2

,»=0 BOKpyr ocu 4|
Pemenne: Kak u B 3a1aue Ha HAXOXKJIEHHE ILIOIIANM, PelieHHE HAYMHAETCS ¢ YepTexa
m10cKoi purypsi. To ecTh, Ha MIOCKOCTH +0Y HEOGXOMMMO OCTPOUTS (GUIYPY, OrPAHHUCHHYIO

_ 2
JMHUSMHA * 2x— X

OTpPaHUYEHHON TUHUAMU * — 2x— X

I/IC;COMEUI iockasi purypa 3amTpruxoBaHa CHHUM IIBETOM, HMEHHO OHA U BpAIaeTCs BOKPYT
ocu U4 | B pesynpraTe BpalleHHsS TOJNy4aeTCs TAaKas HEMHOTO SILEBHIHAS JIETAKOIAs TApenka,
KOTOpasA CUMMETPHUYHA OTHOCHUTECIBHO OCHU CLL .

O0bem Tes1a BpaleHUs1 MOKHO BBIYHCJINTD 10 (hopmy.ie:

A
v =n| 7 (x)dx

Brerancnum 00BeEM Tena BpalleHus, UCIIONb3YsI JTAHHYIO dbopmyy:
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2
= ;?T_[f (Ndx = [ (2x— ) dx = ;?T_[(4x —4xt + 7 dx =
i}

- .4i_x4+ . _15 32 _g 167
3 3 15

= 0T et 33525
Or1Ber: 5

(I)opMa NMpeaAcCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

OuneHka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIIOICHUEM
HEOOXOMMOM IMOCIIeI0BATeILHOCTH JICUCTBUI; B OTBETE MPABUJILHO U aKKypPAaTHO BBIMTOJIHEHBI BCE
3aIMCH U BBIYMCIIEHUS.

Ouenka '"xopomo'" CTaBUTCSA, €CIM BBINOJHEHBI TPeOOBaHUS K OIEHKE "OTIWYHO", HO

b b
JOMYIIEHBI 2-3 HeloYeTa.
Ouenka "yI0BJIETBOPUTEJIBLHO" CTaBUTCS, €CiId PadOTa BLIMOJIHEHA HE IOJHOCTBIO, HO
b M
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO MO3BOJISIET MOJIYYUTh TPABHIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIM padOTa BBINOJIHEHA HE MOJHOCTHIO WM

00BEM BBITIOJTHEHHOM YacTH paOOThI HE MTO3BOJISET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnueckoe 3ansaTue Ne 39, 40
«PDu3znyecKue NPUIOKEHUS] HHTErPAJIOB»

esab: HayunThcst NpUMEHSATh HHTETpalibl K PELICHUIO (PU3NYECKHX 3a1a4

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiOupars crnocoObl pemieHust 3agad  OpoeCCHOHATBHOW  JESITeNbHOCTU
MPUMEHUTEBHO K Pa3IMYHbIM KOHTEKCTAaM

OK 03 IlnanupoBaTh U peain30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U JMYHOCTHOE
pa3BUTHE, NPEANPUHUMATENbCKYIO IEATENbHOCTh B Npo(eccHOHANbHOM cdepe, HCIoIb30BaTh
3HAHHUS 10 MPAaBOBON U (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHbIX KU3HEHHBIX CUTYaIUSIX

OK 06 IIposBiATh rpakJaHCKO-MATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE HA OCHOBE TPAJAMIMOHHBIX POCCHUMCKUX IyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
YHCIIe ¢ YUeTOM TapMOHU3ALUN MEKHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIICHUH, TPUMEHATh
CTaH/IapThl aHTUKOPPYIIIMOHHOT'O TIOBEJICHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpeibl, pecypcocOepekeHHI0, TPUMEHSTh
3HaHHA 00 W3MEHEHUM KJIMMara, MPUHLUIB OepeXIMBOro MNPOU3BOACTBA, A(P(HEKTHUBHO
JIeiCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX

OK 08 Hcnonb3oBaTh cpenctBa (U3MYECKON KyJIbTYpbl Al COXpPAaHEHHS U YKpEIUICHUS
3JI0pOBbsI B TIpoliecce MpOopecCHOHATBHON JEATENbHOCTH U MOAJACPKAHUS HEOOXOAUMOTO YPOBHS
(bu3nyecKoil MoAroTOBIEHHOCTH

OK 09 Tlone3oBaTbcst mNpoecCHOHATBPHONW JOKyMEHTalMel Ha TOCYIapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

IIK 1.1 AnanuzupoBarh TpeOOBaHMS TEXHHUUECKOTO 33JaHUS HA MPOEKTHUPOBAHUE LU(PPOBBIX

CHUCTEM.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1) CocraBbTe TEKCTOBBIN (hailyl pelieHus 3a1auu Beraucianre Maccy ydactka crepkas Xi= 0
710 X2=3 (M), €CJIM ero JIMHECHHAas TUIOTHOCTH 3a1aeTcs hopmymoi p(X) = X2+ I(Kr/Mg).

2) Jlnst cocTaBieHUsl alropuTMa MOMCKA ONPEIEIUTE: CKOPOCTh JBMXKCHHSI HAa KOHBEHEpHOU
nente v=v(t). Haiinem nyth S, MpOWACHHBIA CONEP)KMMBIM KOHBEHEPHOMW JICHTHI 3a MPOMEKYTOK
BPEMEHH OT t1=2 110 t;=7 MHH.

3) Teno OpoleHO BEPTUKAIBHO BBEPX CO CKOPOCTHbIO, KOTOpasi U3MEHSETCS IO 3aKOHY
vV =29.4—-9.8t m/c. HaliTi HanOOJBIIYIO BHICOTY MOIBEMA.

Ilopsiiok BbINOJTHEHHS PA0OTHI:

o ty
1) anumute GopMyITy, UCTIONIB3Ys ONPEACIICHHBIA HHTETpaI S = | ., v(Ddt
2) Brruuciine onpeeneHHbI HHTErpa

o o — g+ _ \ o
1. CkopocTh [BWKEHHMS Ha KOHBelepHo#l nenre V = (9t 8t)m/c. Haiitu IIyTb,
MIPOMJCHHBIN COJEPKUMBIM KOHBEHEPHOU JIEHTHI 32 4-10 CEKYHAY.

Pemenue: cormacHo ycioBwuio, fe)=9t*- 8t ty =3t; =4 CnenmoBartenabHO,
4 -
s = [, (9t? —8t)dt = [3¢* — 4t?]} = 83 (w).

2. Beruucnure Maccy ydactka crepxkas X1= 0 10 Xo=1 (M), eciiu ero JuHeHHas MJI0THOCTh
sagaercst opmyioit p(x) = x° + 1(kr/m).

Pemenue:

CornacHo dopmyie, umeem:

m = //:(.l')d.r

1
) 3 (1 3 3
9 r 1 0 |
m / (z"+1)dx (—’3—+.r)’”— 3~+17<7+3>— 3
0

Orser: 1,33 kr

3. Teno GpoIIEHO ¢ MOBEPXHOCTH 3eMJIM BEPTHKAIBHO BBEPX CO CKOpocThio V = (39,2—9,8t)
M/c. HaifTu HanGombIIyI0 BBICOTY MTOABEMA TEa.

Pemenue: Teno AOCTUTHET HaWOOMBIIEH BBICOTHI MTOJABEMA B TAKOW MOMEHT BPEMEHH t, KOTaa
v=0,T.e.39,2—9,8t =0, orkyna t= 4 c. [To popmysne (1) Haxoaum h=78.4

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTJMYHO'" CTaBHUTCA, €clii padoTa BBHIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOMMOM TMOCIEeI0BATeILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMTOJHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ounenka ''xopoumo'" cTaBUTCS, €CIM BBINOJHEHBl TpeOOBaHMS K OLIEHKEe "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIEeTBOPUTENbHO'" CTAaBHUTCs, €ciid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBLIH JTOMYIIIEHBI OLTUOKY.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOIHEHA HE TIOJHOCTHIO MU
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00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CAENIATh MPaBUIIbHBIX BHIBOJIOB.
Tema 4.1. KoopanHaTbl 1 BeKTOPbI

IIpakTyeckoe 3ansaTue Ne 41
«BekTopsbl. leiicTBus ¢ BekToOpamMu. /lekapToBa cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Paccrosinne Mekay TOUKaAMm»

Heab: HayunTbCs BBIIONHATH ACUCTBUSA C BEKTOPAMM, HAXOAUTH PACCTOSHHUE MEKIY
TOYKAMH.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Bribupats criocoObl pemeHus 3a1a4 npo(ecCHOHAIBHON AeSTEIbHOCTH MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM
IIK 1.1 Anamu3upoBaTh TpeOOBaHHS TEXHMYECKOTO 33JaHUS Ha MPOCKTUPOBAHHE LUPPOBBIX
CHCTEM.

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

3apanmue:

Pemmure 3agaun:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YECTBO OYKB B (haMUITHH
p- Mecs1 POKICHUS

—>

1. Jlanbl nBe Touku: A(m; —n;0) U B(p; —n; 2).Pa3noxkure BekTOp AB IO BEeKTOpaMm Oasuca u

HalJIUTe ero JUIMHY.
- - o - -

— -
2. Haner Bexktopel a=pi— j+mk umw b=ni+pk Haiiqure koopauHaThl BeKTOpa

— — —
c=ma—nb.

-> -

- -
3. BeluncnuTe CckanspHOE MpoW3BeleHHE BeKTopoB(a—2b)-a, ecnmn a= {— m; n; p} "

b={0;—p;n}.

5
4. Tlpy KakoM 3HAYCHHWH «x» BEKTOPHI A = {m;—n; X} u b= {— 2m; 2n; p} OoyayT
KOJUTMHEAPHBIMU?
5. B TexHomoruueckoil kapre 3aJaHa’JIeKTpHUEcKas IeNb U3 Mapajuie]bHO COCTUHEHHBIX

3JIEMEHTOB:
I Is I lg
C—|> —— ¢ —= b —= a
U I, I, el I V! I:I Is
o ¢ .
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Haiifute BekTop TOKalHa BXOJE SIEKTPHYECKOW LIEMM, €CIM TOKH IapallleibHBIX BETBEH
MOHO 3a1aTh Bektopamu: [1(N;m;p),/o(2;n;7),15(3;m;1),14,(0;n;3),15(4;2n;1).

6. Temo, Ha KOTOpoe JeHCTByeT mocTosHHas cuia F = (2n; —3p;5), epeMelaercs Mo
OTpE3Ky IpAMOii u3 Touku A (-N; 2; -M) B Touky B (1;m;2). Beruucnute paboTy 3TON CHIIBI.

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BuuMarenabHO 03HAKOMBTECH C YCIIOBUEM 33/IaHMUSL.

2. Ionp3ysch KOHCIEKTaMHU JIEKIUH, MOJAOEPUTE HYKHYIO (POPMYIy WIH COOTBETCTBYIOIIEE
yCIIOBUE JJISl peLICHHS 3a1a4U.

3amaua Ne 1. [lansl Touku A(—3;1; —1) ¥ B (2; —4; 1).

Pasnoxxure BeKTOp AB 1O BEKTOpaMm 0a3uca M HAWIUTE €ro JTHHY.
Pemenne.

1) AB = {2 - (-3);-4 —11—(-1)} = {5;-5;2} - KOOpAMHATHI BEKTOPA.
2) Pa3noxkuM AB 1o BeKTOpaM Gasuca:

AB =5i-5+2kK.

3) dnuny |AB| Haiiziem 1o dopmyie:

a=yx*+y*+2%;
|
AB|=./5% + (=5)% + 2% =64 =/9.6 =3./6 .
3amaga Ne 2.
Jlanbl BekTopsl a=1i-3j+K u b = 2i+ k .Haiiaure KoopaMHATHI BeKTOpa ¢ =a—2b
.Pemrenne
a={-31}.

-
-

~201}; 2b={40;2}.

I Tl

—

C=a-2b={L-31— {402} =l (-4):-3-01-2)={5-3-1}.

3anaua Ne 3

Brruncnute ckanspHoe npounsBeneHue (2 ar B) : g, ecnn a = {,0;3} u b= {2-11}.
Pemenue

1) Haiiném koopauHaTsl 2 a:

24 ={2:0:6)

2). Haiiném koopauHaThl 2 a+b:

2a+b =206} + {2:-11} = {417

3). Haiiném ckansipHoe mpou3BeeHUE:

(2a+b)-a=4-1+0-(-1)+3-7=25.

OtBeT: 25
3agaua Ne 4.
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2 13
[Ipu kakOM 3HAUYEHUH «x» BEKTOPHI a = {4;—6; x} ub= {— E ) Z ;3} OyIyT KOJTTHHEAPHBIMH?
VYcioBre KOIIMHEAPHOCTH BEKTOPOB:

— — Xl yl Z
a ¥ b KOJUIMHEAPHBI, €CIU — = —— =

1
X, Yo Iy

—8=—; x=-24.

OTBeT: x=-24.

33,[[3.‘18. Ne5 B TexHOJIOTMYECKOH KapTC 3aJlaHa OJJICKTpUYCCKaA IMLCIb M3 IapalyICIIbHO
COCANHCHHBIX 3JICMCHTOB:

_> a

Vo O 3k T O

(o, - * *

| lg l7 lg
C b

Haiinute BeKTOp TOKa [HAa BXOJe SIEKTPUUECKOH IENHU, ecIM TOKHM MapasIelbHBIX BeTBeH
MOXHO 3a7aTh Bektopamu: [1(1;2;3),12(2;1;7),15(3;1;1),14,(0;2;3),15(4;2;1).
Pemenue:

3anuchIiBaeM B BEKTOPHOI opme ypaBHEeHHE mepBoro 3akoHa Kupxroda.

Toxk Ha BXOAC LECTIN paBCH CYMMC TOKOB BCEX IMApaJIJICIIbHBIX BETBeEM:
I=Nh+L+L+I,+1s
I= (142+3+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3amaua Neb
Teno, Ha KOTOpOE IeicTBYET mocTosiHHAs cuia F = (4; —3; 5), mepeMeniaeTcsi Mo OTPE3Ky

npsiMoii u3 Touku A (-5; 2; -1) B Touky B (1;3;2). Beruucnure paboTy 3TON CHIIBL.
Pemrenne:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Tereps Bocronb3yemcs hopmyitoit W= F* AB=4*6-3*1+5*3=36
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenkmn:

Ouenka "oTJM4YHO'" CTaBUTCS, €clii paboTa BBIMOJIHEHA B MOJTHOM 00BEME ¢ COOIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPAaTHO BBITIOJHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka ''Xopomo'" CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOTYIIEHBI 2-3 HeoYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTATHl U BHIBOIBI,
B X0JI¢ MPOBECHUS PaOOThI ObUTH TOMYIIEHBI ONTHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJHEHA HE MOJTHOCTHIO WU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI

IIpakTuyeckoe 3ansaTue Ne 42
«/lexapToBa cucTeMa KOOPAMHAT HA MJIOCKOCTH. YPAaBHEHUSI NPSAMOii, OKPYKHOCTH.
Pemenne 3a1a4 Ha pacnojio:KeHne MPAMbIX HA MJIOCKOCTH

Hean: Hayuntbes pemiats 3aaud Ha HAXO0XKACHUE YPAaBHEHUM MPAMBIX U OKPYXHOCTEH, Ha
PacIo0KEHNE MPSIMBIX HA MIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beoibupare crnocoObl pemieHus 3aaady  Npo(ecCHOHAIBHON  1eATeIbHOCTH
MPUMCHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAM

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

3aganme:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1. Haiitu Touky nepecedeHus NpAMbIX: mx —py +n=0 U x—y—p = 0.

2. HaiimuTe OCTpBIN YroJ MeXIy PSIMBIMH:

mx+ny—p=0Unx—py—nm=0.

3. CocraBbTe ypaBHEHHE NpsAMOii, mapamiensHoii npamoit PX+Y—M=0 u npoxoxsmeit
uepe3 TOUKy A(—n; 1).

4. N3 Touku A(m; —1) Ha npsamyto NX+ PY+1=0 onymen nepnenmuxynsp. CocraBbTe ero
YpaBHEHUE.

IMopsiiok BbINOJIHEHUS] PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.

2. [Tonp3ysich KOHCTIEKTAMHU JICKITUH, MOA0EPUTE HYXKHYIO (POPMYITY HIIM COOTBETCTBYIOIIEE
YCJIOBUE JUISl PELIEHUS 3a1a41

3anmaga Ne 1
Haiitn Touky nepeceyeHus NpsMbIX:

2x+3y-12=0u x-y-1=0.

Pemmm cucremy:
2x+3y—-12=0, (2(1+y)+3y—-12=0,
X—y-1=0; Xx=1+Yy;
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2+2y+3y-12=0, [5y=10, |y=2,
x=1+y; x=1+y,; |x=3.
OtBer: Touka M (3; 2).

3amgauga Ne 2
OnpeenuTh yrojl MeX1y MPSMbIMH, 3aJaHHBIMH YPAaBHCHUSIMH

2Xx—-3y+6=0u x+5y-2=0.

Pemenue
Haiinem yrioBbie KO3 GUIIMEHTHI TUX MPSAMBIX:
2x—-3y +6=0; X+5y—-2=0
-3y =-2X—6, Sy=—X+2,
y—gx+6 y——1x+Z

37 5 5

2 1
kl = § . k2 = —g .

y k, —k,
[ToxacraBuM  HalineHdble  3HaueHus K, w Kk, B ¢opmyny:lgp=———".
1+k, -k,
1.2 13
gp=—2 2= Pt
1+(-2)-= =
5 3 15

tgp=-1 ¢ =135°

[TonydeHHbIN yroa Mexay OpsMbIMU - Tyrnmod. CMeXHBI ¢ HUM, OyleT OCTphIi, TO €cTh
¢, =180° —135° = 45°,

3agaga Ne 3

1. CocraBbTe ypaBHeHME MpAMOii, mapamienbHoi npsmoit DX +3Y —7=0 u npoxonsuieit
uepe3 Touky A(-2;6).

Pemenne
CocraBum yYpaBHEHHUE Iy4Ka IPSIMBIX, IPOXOJAIINX qyepes TOUYKY
A(-2;6).
y—6=k(x+2)
HaxoauMm yrnoBoit ko3¢ GuIMeHT JaHHONW IpSIMOiA:
3y =-5X+1,
y=—§x+z' k _2
373" 3
Tak kak npsiMble MapajienabHsl, TO K, = — > YII0BOM KOO(PGUIUEHT HCKOMOM MPSAMOIA.
3
IToncraBuM HakieHHOE 3HaUYeHue K, = —g B YPaBHEHUE IIy4YKa NPSIMBIX:
y—-6=Kk(x+2);
rocJie mpeoopa3oBaHUs MOTYIHM:
5x+3y -8=0.
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3amaya Ne 4

U3 touxn A(-3;5) Ha mpamyro X—2Y+3=0 onymen nepnenmukynsp. Hamucats ero
ypaBHEHUE.

Pemenue
CocTaBum ypaBHEHHUE my4Ka IPSAMBIX, TIPOXOIAIMX uepes TOUKY
A(—-3;5).
y—-5=k(x +3).
Haiinem yrmnooii kosdpduuuent K, npamoit X —2y +3=0;
—2y=—X-3
T
2 2
1
=5
YUHUTHIBAs YCIOBUE MEPIEHIMKYIAPHOCTH NPAMBIX: K, = T HaliZleM ypaBHEHME MCKOMOI
2
MpAMOi
k, =-2.
y—-5=-2(x+3);
y+2x+1=0.

Otger: Y +2Xx+1=0.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kputepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padoTa BBHINMOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM

HCO6XO,[[I/IMOI>'I oCICaA0BATCIbHOCTHU HeﬁCTBHﬁ; B OTBCTC MMPABUJIIBHO U dKKYPATHO BBINIOJIHCHLI BCC
3allMCHU U BBIYMCIICHUA.

Ouenka ''Xopomio'" CcTaBUTCS, €CIHM BBINOJHEHBI TPeOOBAaHHUA K OLIEHKE "OTJIMYHO", HO
JOTYIIEHBI 2-3 HeloveTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISIET MOJYUYUTh MPABUIBHBIE PE3YIbTAThl U BHIBOJIBI,
B XO/JIe MPOBEACHUS PabOThl OBUIH OMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClIM pabOTa BBINMOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH paboOThI HE TIO3BOJISAET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 4.2. [Ipsimble ¥ IVIOCKOCTH B NPOCTPAHCTBeE

IIpakTnyeckoe 3ansitue Ne 43
«PerieHue 32124 HA NAPAJVISIbHOCTD NPSIMOM U IVIOCKOCTH»

Heab: Hayunthecs pemaTe 3a7aud Ha MapauieIbHOCTh MPSMOW U TIJIOCKOCTH, UCIOJB3YS
MPU3HAK NapaJUIEIbHOCTH MPSIMOM U IIJIOCKOCTH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupats cmocoObl pemieHus 3a7a4  MPOPECCHOHAIBHOW  JCSTEIHHOCTH
MIPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM
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OK 05 OcymiecTBiTh yCTHYIO M MHCbMEHHYIO KOMMYHHUKAIIMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTA

MarepuanbHoe obOecniedenue: VHauBuayalbHble 3a7aHus, CIPABOYHBIE MAaTEpHUAbI,
KOHCIHEKTEI JIEKIIHN.

3ananmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YEeCTBO OYKB B (haMUITHH
p- MecsI pOKICHUS

3amaualNel

Touka K He nexur B mockoct kBagpata ABCD. Touku M u P - cepenunbl orpeskos KB u
KC.

1). Kak pacnonosxensl npsimeie AD u MP?

2). Beruncaure quny orpeska MP, eciiu ctopoHa kBajipara paBHa n CM.

3amaua Ne2

OcnoBanue AD tpanenuun ABCD nHaxoautcs Ha mmockoctd P, a ocHoBanue BC otctout oT

HEC Ha p CM. Haf/'II[I/ITC paCCTOSIHI/Ie OT TOYKH HepeCCLICHI/IFI III/IaI‘OHa.Hef/'I 0 IINIOCKOCTHU P, €Clin
DA m+n

€8 m
3anaua Ne3
[Inockocte P mepecekaer ctoponst AB u AC TtpeyroiabHuka B Toukax Bi u C;

cootBetrcTBeHHO. B1C1 mapannensna BC u paBHa p cMm, a AC,:C,C= m:n. Haittu BC.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIAUTE PUCYHOK.

3. Ilpoananu3upyiTe ycioBue 3aJaud, paccykjas OT TOTO, YTO HY)XKHO HaWTu. Bcomuwute,
KaKue TeopeMbl i (popMyJIIbl TOHATO0ATCS MPH PEIICHUH 3a]auu.

4. Pemite 3a7a4dy. 3anuiimMTe OTBET.

[Ipu pemenun 3agady Ha 3Ty TEMY HMCHOJIB3YETCs ONpPEAENeHUE MapajUIebHBIX MPSIMOU M
IJIOCKOCTH, TPU3HAK MApaUIeIbHOCTH TPSMONM W IIJIOCKOCTH, a TaKXe Balld 3HAHUS U3
MJIAHUMETPHH.

3anaga Nel
Touku A, B, Cu D ne nexar B oxnou miockoct. K u M — cepenunst otpe3koB BD u CD.
1) Wwmetot au obume Touku npsimas KM u miockocTs, B KOTopoit exat touku A,B u C?
2) Beruucnure nepumerp TpeyronbHuka AKM, ecnu paccTosiHuE MEXIy KakIod mapoi
JAHHBIX TOYEK PABHO § CM.
Jlano: o, Acoc, Beog,CE o,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst mu KM 1 ex
2) Hailtu Py
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Pewrenue:
1) Touka K sBmsiercs cepeaunoit otpe3ka BD, Touka M- cepenuna orpeska CD. 3nauut
otpe3ok KM - cpeansis nunus tpeyrosibauka BCD.

[lo cBOWCTBY cpeaHell JIMHUM TpEeyroibHUKa KM||BC, KM =%BC. CrnenoBaTenbHO, OTPE30K
KM napanneneH npsMoH, jexamed B IUIOCKOCTH. [lo mpu3Haky napajienbHOCTH NPSAMOU H
IJI0CKOCTH, 0Tpe30k KM U Mmi10cKoCTh mapaienbHbl, T.€. He IepeceKaroTCs.

2)Pyy = AK + AM + KM

KM =BCKM =4 cm.

PaccmoTrpum tpeyronbauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIi¢

PAaBHOCTOPOHHHUE TPEYroJIbHUKH, a 0Tpe3ku AM u AK- MeauaHbl U BBICOTHI ATUX TPEYTrOJIbHUKOB.
Haitnem 3Tu oTpe3ku:

AK= AM=+ACZ—MC?

MC =4 cM.

AK= AM=\82 -4 =,64—16 =48 =43 cM
P =4+4V3 +4/3 =4+8/3m

3amaya Ne 2
OcnoBanue AD Ttpanenuu ABCD naxoauTtcs Ha miockoctu P, a ocHoBanne BC orcTout oT

Hee Ha 5 cM. Haiinure paccTosiHME OT TOYKM IEPECEdYeHMs IMAaroHaJed 10 IIOCKOCTH P, ecim
DA 7
B 3

JlaHo:

A ABCD — tpamnenus,

-, [ 24 _7 BB;=5cwm, BB1L P
CB 2

Haiitu: paccrosinue ot M 1o nimockoctu P

/ / A il

\ .
\

\

\

\

\
- s
- 4

D ke

Pemenne

1) U3 touku M mpoBenem k muockoctd P mepnenaukynsip OM. CnenoBarenbHo, OM-
paccrosgaue oT M 10 miockoctu P.

2) Paccmotpum AADM u ACBM

£BMC = £DMC KaK BEpTUKAJIbHbBIC

#CBM = £ ADM KaK HaKpecTJIexanie npu napamuienbubix npsmbix BC u AD u cexymeii BD.

3HaunT, AADM 1 ACBM MOIOOHEBI U g =2M_4

T BM M
DA 7 DA DM __AM 7

c0 BM cM 3
= DM =_BD,BM = >BD
10 10
3) Paccmotpum ABB, D 1 AMOD
£D — o6wnit, /BB, D = #+M0OD = 90° = ABB,D ~AMOD

BB, _ BD

MO MD
BE, BD 10

MO 07BD 7
7

MO =—BD
10

MO =-_-5=35cm.
10

Ortser: 3,5 cm.
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®opma npeacTraBIeHUs pe3yJbTaTa: BBIIIOJIHEHHOE 33/1aHUE.

Kpurtepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €clid paboTa BBIMOJIHEHA B IMOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopomo' cTaBUTCS, €CIM BBINOJHEHBI TPeOOBaHMA K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €ClM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYUYUTh MPAaBUIbHBIE PE3YIbTaThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B MPOCTPAHCTBE

IpakTuyeckoe 3ansaTue Ne 44, 45
«Pemenue 3a1a4 Ha NepPNEeHAUKYJIAPHOCTH NPSIMOii M IJI0cKOcTH. Pelienne 3a1ay Ha
NpUMeHEeHHE TeopeM O TPEX NepneHIuKYIspax.»

Heanb: HayuntbCcs MCHONIB30BaTh IPU3HAK NEPIEHAMKYJISIPHOCTH NPSIMOM M INIOCKOCTH,
TEOpPEMY O TpeX NEPIEHAUKYIIAPax IPU PELICHUU 3a/1a4.

Boinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHMIO:

OK 01 Beoibupare cmocoObl pemeHus 3a7a4  NpOPECcCHOHATBHON  AEATENbHOCTH
MPUMEHUTEIBHO K Pa3IUYHBIM KOHTEKCTaM

OK 05 Ocy1iecTBasiTh yCTHYIO U MMUCBbMEHHYI0 KOMMYHHKAIIUIO Ha TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit @deneparuu ¢ yueToM 0COOEHHOCTEH COIIMANBHOTO U KYJIbTYPHOT'O KOHTEKCTA

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMUIINU
p- MecsIL pOKICHUS

3amaualNel

Han pom0 ABCD. U3 Touku nepecedyeHus ero auaroHaneil nposeaeH otpe3ok OF, Tak, uro
AF=CF, BF=DF. Jloxaxure, uyto OF mnepneHAuKyasipeH IUIOCKOCTH pomba, OTpe30K
ACneprienaukynsiper miockoctuBDF.

3agaua Ne2

Jlan paBHOOenpeHHbI TpeyronpbHUK ABC. AC= BC= n cM, AB= m+5 cM. M3 BepuiuHbl
yria C npoBefieH K IockocTH nepnenaukynsap CD, paBublil p cM. Haligute paccTosiHue OT TOUKH
D no croponst AB.

3amauda Ne3

Touku A u B nexxar B uiockoctu o , M — Takasi Touka B MPOCTPAHCTBE, ISl KOTOPOU AM = m
,BM = nu OpTOrOHAJIbHAas TMPOEKLHUs Ha IUIOCKOCTh @ OTpe3ka BM B Tpu paza Oosbiie
OpPTOrOHAJILHOW MPOEKLMHU Ha 3Ty IJIOCKOCcTh oTpe3ka AM . Haiinurte paccrosinue ot Touku M 1o
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MIJIOCKOCTH ¢ .

3amaua Ne 4

Bricora mpsimoyronsHOro Tpeyronbauka ABC, omyiieHHass Ha TUIIOTEHY3y, paBHa P cMm. U3
BepmHbI C IpsAMOTO  yriia BOCCTAaBJICH K IUIOCKOCTH TpeyroiabHuka ABC nepnenaukynsap CM,
npuueM CM = m+ n cM. Haliqute paccrosinue ot Touku M 1o runorenysst AB.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMarenbHO IPOYUTANTE YCIOBHE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JaHO, CAEIaNTe PUCYHOK.

3. Ilpoananu3upyiiTe ycioBue 3aJaud, paccyxkjas OT TOro, YTO HYXXHO HaWTu. Bcomuwure,
KaKue TeopeMbl ¥ (POpMyJIbl TOHAT00ATCS MPU PEIICHUH 3a]auH.

4. Pemmte 3aga4y. 3arnuiiuTe OTBET.

[Ipu permenuu 3a1a4 Ha 3Ty TEMY UCIIOJIb3YETCS OMpeiesieHne NEPIeHIUKYISIPHBIX TPSIMON U
IJIOCKOCTH, TMPHU3HAK TMEPHEeHIUKYISIPHOCTH TPSIMOM W  IUIOCKOCTH, TEOPEMBI O Tpex
MEPIeHIUKYIIAPaX, a TAKXKE BAlll 3HAHUS U3 TUIAHUMETPUH

3anauva |
N3 Touku mepeceyenus: nuaronaner napamienorpamma ABCD nposenen orpe3ok OM Tak,
9yT0 MA=MCMB=MD. Jlokaxure, 4dYto oTpe3ok OM nepneHAuKyIsIpeH IIOCKOCTH

napajjcjaorpaMmma.

HaHo:
M ABCD - mapannenorpaMM
ACNBD =0
D C MA =MC MB =MD
0 Joka3atb: OM-~(ABCD)

A B

Jloka3arenbCcTBO
1) Paccmotpum tpeyronsaukn AOM u COM. OM - obuiast cropoHa, MA = MC 110 YCIIOBHIO,

A0 =0C 1o CBOWCTBY JAMaroHajeil mapaiienorpamma. 3Ha4MT, TPEYTOJIbHUKH PaBHBI 110 TpeM
CTOpOHAaM, T.€. 4A0M = 4COM. CnienoBaTenbHo, LAOM = 2COM.

T. K. 5TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. OM L AC,

2) Paccmotpum tpeyronbHukn BOM u DOM. OM - obuiast ctopoHa, MB = MD 1O YCIIOBHIO,
BO = 0D 1O CBOWCTBY JAMaroHajedl mapajielorpaMMa. 3HAYUT, TPEYTOJIbHUKU DPABHBI IO TPEM
CTOpOHAaM, T.€. 4BOM = ADOM. Ciie0BaTeNnbHO, £BOM = £DOM.

T. K. 9TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM 1BD.
) ((}}P:![JJ__I;(L:)} = OM 1 (ABCD ) no npH3sHaKy NepneHAUKYIAPHOCTH IPAMONA H IUIOCKOCTH.
3anaya 2
Croponsl TpeyronbHuka 10 cm, 17 cm u 21 cm. W3 BepmuHbl OOJBIIET0 yriaa 3TOTO
TPEYrOJIbHUKA MPOBEJEH MEPIEHIUKYISIP K €ro INIOCKOCTH, paBHbIM 15 cMm. Haitnure paccrosiHue
OT €ro KOHIIOB JI0 OOJIbIIeH CTOPOHBI.

HaHno:
¢ D AABC, AB =10 M, BC = 17cm, AC = 21cm
- BD-(ABC),BD = 15cm
. = Haiitu paccrosiaue ot B u D 1o AC
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Pemenue
1) JdomnomHuTenbHOE MOCTPOCHUE: MPOBEAEMBM L AC,

3nauut, BM- paccrosnue ot B no AC.
DM — Haxk/J1oHHaA
BM — npoekuua HaknoHHoH; = DM L AC = DM — paccroanue oT D go AC,
EM L AC.

2) Hns toro, 4toObl HaiiTm BbICOTY BM Tpeyronpauka ABC, BBIMHCIMM CHayanga €ro
IUIOMIAIb, CTIoNb3Yys Gopmyiy Tepona S, = /p-(p—a) (p —b) - (p—¢), p=2

2
10+17+421
=—= 24 M

Sapc = “ﬁ'24' (24—10)-(24—17)- (24 —21) =+/24-14-7 -3 = 84
3) 3anumem Gopmyiy Ul BBIYUCICHUS TUIOIATU S, = %ah

[Ipumenum 3Ty GopMyiny K HallleMy TPEYTOJIbHUKY: §,.gc = %AC “BM.

Beipasum u3 atoit popmynst BM: BM = —zifﬁ <
21

4) Paccmotpum TpeyrosibHUK BDM- nipsiMoyronbHbli, T.K. BD L (ABC).

ITo Teopeme [MTudaropa naiinem DM:

DM? = BD? + BM*

DM? = 15% 4 8% = 289

DM =289 = 17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NIEpIEeHUKYJIIsipa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, eclii paboTa BBINOJHEHA B MOJTHOM 00BEME C COOIIOIEHUEM
HEO0OXOMMOM TMOCIEeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABUJILHO U aKKYpPaTHO BBIMOJHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ouenka ''xopomo'" CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OLIEHKE "OTJIMYHO", HO
JOTYIIIEHBI 2-3 He0YeTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThI OBUIM JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €cld PadOTa BBHIMOJIHEHA HE TIOJTHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

IIpakTuyeckoe 3ansaTue Ne 46
«Pemenne 3a1a4 Ha NapaJIeIbHOCTD IJIOCKOCTEN»

He.]'Ib: Hay‘{I/ITBCSI HCIIOJIB30BATh IIPU3HAK MapaJlJICJIbHOCTU IUIOCKOCTEM M CBOMCTBA
nmapajjiCJIbHbIX IUIOCKOCTEH IIpH pCIICHUN 3a/1a4.

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeoiObupars cmnocoObl pemieHus 3a7ad  NpoPecCHOHATbHON  AEATeNbHOCTH
IMPUMEHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTaM

OK 05 OcymiecTBisATh yCTHYIO M MUCBMEHHYIO KOMMYHHUKAIMIO HAa TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIUYECTBO OYKB B (haMUTUU
p- Mmecsn poXIaACHUS

3anaga Ne 1

Mexny naByms NapajuIeIbHbIMU IUIOCKOCTSIMH 3aKJIIOYEH OTPE30K, JIMHOM m+n CM.
Haitaure nmpoekuun 3TOro 0Tpe3ka Ha KaxKIylo IIOCKOCTb, €CJIM PACCTOSHUE MEXAY IIIOCKOCTIMU
PaBHO p CM.

3anaya Ne 2

[Inockoctu M u P mapannenshbl. 13 Toyek A u B mmockoct M npoBenieHbl K MIOCKOCTH P
HAaKJIOHHbIE AC= m +ncM UBD = m+n— 3 cM. [Ipoekiust HakIOHHOU AC Ha OJIHY U3 IJIOCKOCTEH
paBHa m cM. YeMy paBHa NpoeKLus HaKJIoHHOU BD?

3amaua Ne3

Mesxny AByMs mapayuieibHbIMU T1ockocTsiMu P uQ mposeaensl orpeskn AC u BD (Touku
A u B nexar B mnockoctu P), AC=m+ n+p aAM, BD = m+n 1M, pazHocTb npoekiuii AC u BD na
OJIHYy M3 IUIOCKOCTEW paBHa m AM . Hailiagurte MHBI 3THX OPOEKIUH U PACCTOSAHHE MEKIY
MIJIOCKOCTSIMHU.

Ilopsinok BbINOJIHEHHS PadOThI:

1. BHMMaTenbHO NPOYUTANTE YCIOBHE 3aJauu.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAEAiTe PUCYHOK.

3. IIpoaHanu3upyiTe ycioBHE 3a7adud, paccykJas OT TOro, YTO HY)KHO HalTh. BeriomuuTe,
KaKue TeopeMbl U (popMyIsibl TOHAT00ATCS IPU PEILICHUH 3aa4u.

4. Pemnte 3amauy. 3anuIINTE OTBET.

IIpu pemeHun 3agad Ha 3Ty TEMY UCIOJb3YETCs ONPEJEIEHUE NapalebHbIX IUIOCKOCTEH,
IIPU3HAK MapauIeIbHOCTU IUIOCKOCTEH, TEOPEMBI O MapajlIeNIbHBIX IUIOCKOCTSX, a TaKXKe Ballu
3HAHUA U3 IJITAHUMETPUU

3amgauga Ne 1
Mexny nByms mapaiiedbHbIMU TJIOCKOCTSIMU 3aKIIOYeH OTpe3ok, anuHoi 10 M. Haiinurte
MIPOSKIIMH ATOTO OTPe3Ka Ha KaXKJIYI0 TUIOCKOCTh, €CITM PACCTOSTHUE MEXITY TUIOCKOCTSIMH PaBHO 8

AN

RN

Hano:

Haiitu npoexun AC

Permenue
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1) Tak Kak MIOCKOCTH MapaJliedbHbl, TO PACCTOSIHUE MEXIY HUMH - 3TO nepneHauxysap AC.
IToctpoum npoeknuto orpeska AB Ha rutockocts . 910 oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMOyrobHbIil.

ITo Teopeme ITucdaropa AB* = AC? + BC?

AC? = AB? — BC?

AC?=10% — 8% =100 — 64 = 36

AC=6 cm.

Tax Kak MI0CKOCTH MapaieabHbl, TO IPOEKIUU OTPEe3Ka Ha 3TH IJIIOCKOCTH OyIyT paBHBI.

3amaua Ne 2
[Tnockoctu M u P napamiensuel. 13 Touek A u B nnockoctu M npoBeieHs! K mII0CKOCTH P
HaksionHble AC= 37cm u BD=125 cm. Ilpoeknus nakimonHo AC Ha OfHY W3 IJIOCKOCTEH paBHA

12 cm. YeMy paBHa npoekuus HakjioHHONH BD?

Jano: M| PLAEM,BEM
151 AC=37cM,BD = 125¢cM
/ A B / AE L P,BK LP,CE =12 cM
/ \ Haiitu: KD

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsiMoyroiabHbIH.
ITo Teopeme ITucdaropa AC? = AE? + CE?

AE? = AC? — CE?AE? = 372 — 12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum TpeyronbHuk BKD- npsMoyronbHBIi.
ITo Teopeme ITudaropa BD? = KD? + BK?

KD? = BD? — BK?AE=BK, Kkak paccTOSIHUs MEX]ly apaIeIbHBIMU TUIOCKOCTSIMH.
KD? = 125% — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Ortgert: npoekuus BD pasna 120 cwm.

3amaua Ne3

Mexny AByMs mapaienbHbIMU TI0ckocTsiMu P uQ mposeaens! orpeskn AC u BD (Touku
A u B mexar B mmockoctu P), AC=13 cm, BD=15 cMm, cymma mpoeknuii AC u BD Ha ogny u3
mIockocTeit paBHa 14 cm . Haiinure JiuHbI 3TUX MPOEKIMM U pACCTOSTHUE MEXIY TIIIOCKOCTSIMHU.

Hano: Q| PLAEP,BEP
AC=13cM,BD = 15cm
AE 1 Q,BK 1 Q,CE + DK = 14 cm

i v [VQK Haiitn: CE, AE, DK
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Pewenne

1) Paccmorpum tpeyronbHuk ACE- npsMOyroyibHbIN.

ITo Teopeme ITudaropa Ac? = AE? 4+ CE?

AE?=AC?—CE?

[lycTh CE = x, Torna DK=14-x.

AE? =169 —x?

2) Paccmotpum TpeyronbHuk BDK- npsiMmoyroabHBI.

ITo Teopeme Iudaropa BD? = BK? + DK?

BK? = BD? — DK?

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x2
AE=BK, kak paccTosHUs MeX1y NapaieIbHbIMU IIOCKOCTSIMU
3HauwT,

169 — x% = 29 + 28x —x*

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =169 — 25 =144 = 12 cM

OTBeT: paccTosTHUE MEXIY TIIOCKOCTSIMHU 12 ¢M, TPOEKIIUU HAKJIOHHBIX 5 CM U 9 cMm.

(I)opMa NMpeacTaBJdCHus pe3yjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, eclii paboTa BBINOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOMMOM MOCIEeI0BATEILHOCTH IEUCTBHI; B OTBETE MPABUJILHO U aKKYypPaTHO BBIMIOJHEHBI BCE
3aMuCcH, BEIYUCICHUS, PUCYHKU U TpadUKU.

Ounenka ''xopomo'" cTaBUTCS, €CIM BBIINOJHEHBl TpeOOBaHMSI K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yIoBJIETBOPUTEJbHO'" CTAaBUTCS, €Clid paboTa BBHIMIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThI OBLIH JTOMYIIEHBI OLITUOKY.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CTU PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B MPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 47
«Pemenune 3a1a4 Ha IByTpaHHbIE YIJIbD)

Heasb: Hayuutbcs pemarh 3a7aud Ha NpPUMEHEHHE IOHATUN yriia MexXay NpsSMOd u
IUIOCKOCTBIO, IBYTPAHHOIO YIJIa, YIJIa MEKAY MIIOCKOCTSIMH.

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Beoibupars crnocoObl pemieHdus 3anad  Npo(ecCHOHANBHOM  IeATENIbHOCTH
MPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 05 OcyniecTBisiTh yCTHYIO U MMHCBMEHHYI0 KOMMYHHMKALIMIO Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTLI JICKI_II/If/’I.

3aganmue:

M- KOJINYECTBO OYKB B UMEHHU

N- KOJIM4YECTBO OYKB B (haMUITHH

p- Mecs poKIEHUS

1) U3 Toukn A BHE IJIOCKOCTH IMPOBEAEHBI K IUIOCKOCTH MEPHEeHIUKYNIIp AB= n CM U
HaksioHHble AC 1 AM, obpasyromue ¢ MI0CKOCThIO YTIIBI 30°. Haiimure YTOJl MEXIY HAKJIOHHBIMHU
npsmoid. Haitnure CM.

2) Katetbl npsIMOYTOJIBHOTO TPEYIOJIbHUKA PaBHBI n CM U n +m cM. Onpenenure pacCTosHNE
OT BEPIUMHBI MPSMOro YIja J0 IUIOCKOCTH, KOTOpash IPOXOJUT 4Yepe3 TMIOTEHY3y U COCTaBISAET
yroma 30° ¢ mI0CKOCTBIO TPEYroJIbHUKA.

3) Touku A u B nexat Ha pebpe npsimoro AByrpaHHoro yrina. AA; u BB1- neprnenaukynsapsi
K peOpy, MpOBEIECHHBIE B Pa3HBIX TpaHAX, IpuueM AB= m CM, AA, =n+m CcM, BB, =n—1 cm.
Haiigure A1B;.

IHopsaoK BbINOJIHEHUS PA0OTHI

1. BHuMareabHO MPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIIANTE PUCYHOK.

3. Ilpoananu3upyiiTe ycioBue 3aJaud, paccykjas OT TOrO, YTO HY)XHO HaWTu. Bcomuwute,
KaKkue TeopeMbl 1 (hopMysibl TOHATO0ATCS IPU PEIICHUH 3aIauu.

4. Pemre 3aga4dy. 3anuiimMTe OTBET.

[Ipy pemenun 3amay Ha 3Ty TEMY HCIOJIb3YIOTCS ONPEICICHUS yIia MEXIAy HpsIMOM M
IJIOCKOCTBIO, JIBYTPAHHOTO YIJla, JIMHEHHOro yrila JBYTPaHHOIO yIjia, a TaKKe Ballld 3HAHUS W3
MJIAHUMETPHH.

3anauva |

Han tpeyronsauk ABC co croponamun AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepe3 MeHbIIIyIO
CTOPOHY MPOXOAUT IIOCKOCTh, COCTABISIONIAS C MJIOCKOCTHIO TPEYTOJbHUKA YIOJ 45°. Haiigure
paccTosIHUE MEXKy TUIOCKOCThIO U BEPIIMHON B.

B

i JlaHo: AABC,AB =9 cm
BC=6cMAC=5cM
A D AC € a, @ = 45°
C

Haittu: Paccrosuue ot B 1o a

Pemenue

1) JlononHUTENBHOE TOCTPOCHUE: TIPOBEIeM BD L @ = BD — paccrodHue oT B o I10CKOCTH @.
EM 1L AC = DM 1 AC no TeopeMe 0 TpeX epHeHJHKYIAPAX.

3HauUT, £BMD — nuHefHbIA YOI ABYTPAHHOTO VI3, £BMD = 45°,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHauaza BBIYMCIIUM ILUIOIA/(b TPEyroiabHUKa 1o (hopmyie ['epona:

S,=yp-(p-a)-(p-b) (-0

_ 9+6+45

=10cmM
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Sigc =V10-1-4-5 = 104/2cM?
Sssc =3AC- BM=> BM = 245

AC
21042
=" = 4./Zcm

BEM
3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.
22 = sinsBMD

ED = BMsinsBMD
BD = 44/2 - 5in45° = 4,/2 - ‘?2 =4cM.

OtBeT: paccrosinue oT B 10 miockocTtu 4 cwm.

3amaya 2
Konusr orpeska MK isesxxar Ha rpansx npsMoro asyrpasHoro yrina. MMi m KKj-

MepHEeHIUKYISIPEI K pedpy, npuueM MK=13 cm, MM;=12 cm, M;K;=3 cm. Haitnure KKj.

v’\"‘-.,_ Hano: < aaf = 90°

[ 1o\ . MK = 13 cM, MM, = 12 cM, My K; = 3 cm
prEsaN MM, 1 a,KK, L a

S s Haiitu: KK,

Pemenue
1) Iloctpoum nuHEWHHBIH yron AByrpaHHoro yria. [[is sroro uepe3 Touky M; mpoBenem

orpe3ok M1 E, mapamtensHsiil u paBabii KKj.

KK, 1 a, cnepoBarenbHo, M, E | a.

< MM, E — nuHeiiHblil yTOI JEYTPaHHOTO YT/a,3Ha4nT < MM, E = 90°.

2) PaccmoTtpum AMEK

ME- naknoHHas K IIOCKOCTH f, EM; — ee mpoekiusi Ha 3Ty IJIOCKOCTh, EM; L EK( T.K.
EM;KiK — npsamoyronsHuk no noctpoenuto). CrenosarensHo, ME LEK ( o Teopeme o Tpex
NEepIeHANKYIIsApax) U AMEK — npaMoyro/bHEI.

I[To Teopeme ITudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M:K1=3 cm

MEZ =132 — 32 =169 — 9 = 160

ME = /160 = 44/10 cm

3) PaccmoTpum AMM, K — npsaMoyTonsHbIH, T. K. << MM, E = 90°.

I[To Teopeme IMudaropa ME? = MM, 4+ M, E?

M,EZ = ME? — MM, 2

M,E? =160 — 144 = 16

M;E=4 cm.

3naunt, KKi;=4 cm.

OtBet: KK;1=4 cMm.

®opMa npeacTaBJIeHUs Pe3y/bTaTa: BEIIIOJIHEHHOE 3a/1aHNUE.
Kpurepum ouenku:
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OuneHka "OTJMYHO'" CTaBHUTCA, €ClM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEOOXOMMOM MMOCIIEI0BATEILHOCTH JICUCTBUI; B OTBETE MPABUILHO U aKKYPAaTHO BBIMOJHEHBI BCE
3aIKCH, BEIYUCIICHUS, PUCYHKU U TPapUKH.

Ouenka ''Xopomo'" CcTaBUTCS, €CIM BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTENbHO'" CTAaBHUTCs, €clid paboTa BBINIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTATHl U BHIBOIBI,
B X0JI€ MPOBECHUS PaObOThI ObUIH TOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMIOJHEHA HE TOJHOCTHIO HITU
00BEM BBITIOJTHEHHOM YacTH PabOThI HE MO3BOJISIECT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia

IIpakTuyeckoe 3ansaTue Ne 48
«Pemenue 3a1a4 Ha PU3MY»

Heanb: Hayunthes pemath 3aa4u ¢ IPU3MOt

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupath cnocoObl pemieHHs 3aga4  NPOPECCHOHAIBHOW  JCATEIBHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcrnonb3oBaThb COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W MHTEpHpETaluu

HH(bOpMaIlHH n I/IH(i)OpMaI_[I/IOHHbIe TCXHOJOInKM JI1 BBIIIOJHCHHUA 3aJa4d HpO(i)eCCHOHaHBHOﬁ
ACATCIIBHOCTH

OK 06 IIposBisaTh rpakJaHCKO-MATPUOTUYECKYIO MO3ULUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJUIMOHHBIX POCCHUMCKHMX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
qlCclie C YYeTOM TFapMOHU3ALMK MEXHAIIMOHAIBHBIX M MEKPEIUTHO3HBIX OTHOLLIEHUH, MPUMEHSATh
CTaHJAapThl aHTUKOPPYIIIUOHHOTO MOBEICHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPYXAIOUIEH Cpelibl, pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMM KIUMara, MPUHLIMIB OEpEeXIMBOIO MNPOU3BOJACTBA, APPEKTUBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYaLUsAX

OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKOM KyJIbTYpBl U COXPAHEHUS M YKpEIJIeHHUS
3J10pOBbsl B Ipolecce MpoheCCHOHAIbHON JIeATENbHOCTH U MOJAJIEPKaHUs HE0OOXOAUMOTO YPOBHS
¢bu3nvecKoil MoAroTOBIEHHOCTH

OK 09 [Ilonb3oBarbcs mpodeccHOHATIbHON JOKyMEHTaluMeld Ha TOCYJapCTBEHHOM H
MHOCTPAaHHOM SI3bIKaX.

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

3aganue:

1.OcHoBaHue MpsIMOil MPU3MBI - TPEYTOJILHUK, CTOPOHBI KOTOPOTO paBHBI 4 M, 00KOBOE pedpo
pu3Mbl paBHO 8 M. HaliauTe moniaip NOoJIHONW NOBEPXHOCTH MPU3MBI.

2.0cHOBaHUE NPSMON MPHU3MBI — MapajyIeiorpaMM cO CTOPOHAMH 4 ¢cM M 6 CM U YITIOM MEXIy
arvn 60°. Beicora npu3Mbl 12 cM. HaiiTu mostHyro moBepXHOCTb U 00bEM.

MHOFOFpaHHHKOM HAa3bIBACTCA TCJIO, OTPAHUYCHHOC IIJIOCKUMH MHOT'OYT'OJIbHUKaMHU. O6HII/IG

CTOPOHBI CMCKHBIX MHOT'OYI'OJIbHUKOB HAa3bIBAIOT peﬁpaMn MHOTI'OrpaHHUKaA. MHOFOyTOJlBHI/IKI/I,
KOTOPBIC OrpaHUYUBAOT MHOI'OI'PaHHUK, HA3BIBAIOTCA €r0 TI'PaHSAMMU. FpaHI/I MHOI'OIrpaHHHKa,
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CXOASIIUECs B OJHOW TOYKE, 00pa3ylOT MHOTOTPAHHBIM yroil; BEPIIUHBI TaKUX MHOTOTPAHHBIX
YIJIOB HA3bIBAIOTCS BEPUIMHAMM MHOTOTpaHHUKA. [IpsmMbie, coenuHsIONIME JBE KaKue-HUOYIb
BEPUINHBI, HE JIS)KAIIIUE HAa OJHOU IPaHM, HA3bIBAIOTCA AMATOHAJIAMM MHOTOIPAHHHKA.

IIpu3ma — MHOTOTPAaHHHK, JIB€ TPAaHH KOTOPOTO SIBJISFOTCS PaBHBIMH MHOT'OYTOJbHHUKAMH,
JIeXKAIMMU B apaAJJICNIbHBIX IJIOCKOCTSIX, @ OCTAJIbHBIE TPaHH — MapajuieJIorpaMMaMy, UMEIOLIUMU
00I1I1Me CTOPOHBI C STUMH MHOT'OYTOJIbHUKAMHU.

[Ipsimass mpu3ma Ha3bIBaeTCsi NPABMJIBHOM, €CIM €€ OCHOBaHHWA — MPaBUIbHbBIC
MHOT'OYTOJIbHUKH.

I1omaab0 NOJIHOM MOBEPXHOCTH MPU3MBI Ha3bIBACTCSI CyMMa IUIOIA/ICH BCEX ee rpaHe, a
IUI0IIA/IbI0 0OKOBOI MOBEPXHOCTH IIPU3MBI — CyMMa IIIOMIA e ee OOKOBBIX TpaHeH.

S,,,=2S,,+S

ocH ook
H.JIOIIIalIL 60KOB0ﬁ HOBerHOCTI/I HpﬂMOﬁ HpI/I3MBI paBHa HpOI/I3BeIIeHI/HO HepI/IMeTpa
OCHOBAHH: HA BBICOTY IIPHU3MBI.

S6w< = P ’ h
O0béM npsiMoii MPU3MBbI PABEH MPOU3BEACHHIO TUIOMIAIN OCHOBAHMS HA BBICOTY.
V=S,-h

IMopsitok BBINOJTHEHHS PA0OTHI:

1) BbIMOJHHUTE YEPTEK

2) 3amucarh KpaTKO YCIIOBHE 3a/1a41
3) Odopmurs pemienue 3agauu

3amaua 1: OcHoBaHKE NPSMOI TIPU3MBI - poMO ¢ BbICOTOM 2 M. [T10111a,15 G0KOBOK TTOBEPXHOCTH
IIpyU3MBbl paBHa 96 M, a TUTONIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 av’. Haiizire BBICOTY ITPU3MBI.

Pemenue

O06o03HaYMM CTOPOHY OCHOBAaHHSI @, a OOkoBoe pedpo bPasHMIly MEXIy IUIOMIAIbIO TTOTHON
MIOBEPXHOCTH TMPU3MBI U IUIOMIAIHE0 OOKOBOM MTOBEPXHOCTH MPU3MBI — 3TO YABOSHHAS

TUTOIIA/Th OCHOBAHMUSI ITPU3MBIL.

L Sem2a > 2a~128-96=32 = a~16

| Sm4ah=962 haZo(s G
Omer: 1,5m. %
3agaya 2: OcHoBaHHME NPSAMOI NMPU3MBI - MIPSIMOYTOJIBHBIN TPEYTOJIBHUK, KATEThl KOTOPOTO
paBHBl 5 M 1 12 M, 6okoBoe peOpo npusMsl paBHo 10 M. Haiiaure miomians moiHoNH NOBEPXHOCTH
IIPU3MBL.
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Pemrenue

AC =57 +12% =13

Som = 28, e S_-t.-r,s,a + Sss,qc + S.;.qqc

S =2%0,5*5%12+5*%10+12*10+13*10=60+300=360 M
Otser: 360 M°.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIIOICHUEM
HEOOXOMMOM TMOCIIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMTOJIHEHBI BCE
3aIlMCHU U BBIYMCIIEHUS.

Ouenka '"xopomo' CTaBUTCH, €CIM BBIIOJIHEHBEI TPeOOBAHUS K OLIEHKE "OTIMYHO", HO

b 9
JOMYIIEHBI 2-3 HeloYeTa.
Ouenka "yI0BJIETBOPUTEJIBLHO" CTaBUTCSA, €CiId PadOTa BLIIOJIHEHA HE IOJHOCTBIO, HO
b 9
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBO/IBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOIHEHA HE MOJHOCTHIO WIH

00BEM BBITIOJTHEHHOM Y4acTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJble TeJa

IIpakTuyeckoe 3ansaTue Ne 49
«Pemenue 3a1a4 HA MUPAMUY»

Heab: Hayunthes pemats 3a1a4u ¢ TUPaMHUION

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeoiObupars crnocoObl pemeHus 3a7ad  NpopecCHOHATbHON  AEATeNbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM

OK 02 MHcrnonb3oBaThb COBpEMEHHBIE CpeACTBa IIOKMCKAa, aHAIW3a W HMHTEPHpPETaluu

nHpopMalul M HMHOOPMALMOHHBIE TEXHOJOTWMU JJIsl BBIOJHEHUS 3a7ad MNpoecCHOHATbHON
NeSITEIbHOCTH

OK 06 IIposBiATh rpakJaHCKO-MIATPUOTUYECKYIO MO3ULUIO, TEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAAMIIMOHHBIX POCCHUMCKHX IYXOBHO-HPABCTBEHHBIX ILIEHHOCTEW, B TOM
qlClie C YyYETOM FapMOHU3ALMK MEXHAIlMOHAIBHBIX M MEKPEIUTHO3HBIX OTHOLIEHUH, IPUMEHATh
CTaH/IapThl aHTUKOPPYIIIMOHHOT'O TIOBEJICHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpeibl, pecypcocOepeKeHHI0, TPUMEHSATh
3HaHHA 00 W3MEHEHUM KJIMMara, MPUHLUIB OepeXIMBOr0 MPOU3BOACTBA, 3()PEKTUBHO
JIeCTBOBATh B UPE3BBIYANHBIX CUTYaLIUAX

OK 08 Hcnonb3oBaTh cpeicTBa (U3MYECKON KyJIbTYpbl Al COXpPAHEHHS U YKpEIUICHMS
3JI0pOBbsI B TIpoliecce MpopecCHOHATIBHON JEITEeNbHOCTH U MOAJACPKAHUS HEOOXOAUMOT0 YPOBHS
(bu3nyecKoil MoAroTOBIEHHOCTH

OK 09 TIlome3oBaTbcst MNpodEeCCHOHATBHONM JTOKYMEHTAallMell Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

MarepuajibHoe o0ecnieyeHue:
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I/IH,Z[I/IBI/I,Z[yaJILHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

1.Haiimure o0BeM MNpaBHIBHOW YETHIPEXYTrOJBHOM MHUPaMHUIbI, BBICOTA KOTOpPOM 4 cM, a
NUaroHajJb OCHOBAHHA & CM.

2. Haiitu mNoONHYI MOBEPXHOCTh NPSIMON MNUPAMUJBI, B OCHOBAaHUHU, KOTOPOM JIEKHUT
PaBHOOEIPEHHBIN TPEYTOJBHUK C OCHOBAaHHEM 5 CM M OOKOBBIMH cTOpoHaMH 6 cM. BokoBbie pebpa
nupamMusl 12 cm.

Iupamuaa — 3T0 MHOTOTPaHHUK, COCTaBJICHHBIN U3 N—yroJbHUKA U N TPEYTOJIbHUKOB.

MHOrOyrojapbHUK - OCHOBAHHE IMHUPAMUJIBI, TPEYTOJbHUKHA - OOKOBbIE IPaHM C OOIIeH
BEpIIMHOM, Ha3bIBAEMON BepIIMHOM mnHMpamMuiabl. [lepneHauKymsp, OMYIIEHHBI W3 BEPIIMHBI
MUPaMU/Ibl HA €€ OCHOBaHUE, HA3bIBACTCS BHICOTOM MUPAMM/IBI.

[Tomaae MOTHON MOBEPXHOCTH MUPAMUIBL:  Spom = Sgox + Socn

V:lSm-H

OO6beM mupamMuIbL:

Ilpasunvnaa nupamuoa

[Mupamua Ha3pIBaeTCA MPAaBUJIbHOI, €CTTM €€ OCHOBAaHUE — MPABUIILHBIA MHOTOYTOJIbHHUK, a
OTPE30K, COSTUHSAIONINI BEPIINHY MTUPAMHJIBI C IIEHTPOM OCHOBAHUS, SBIISETCS €€ BHICOTOM.

Bce GokoBbie pebpa mpaBUILHON MUPaMHAbI PaBHBI, & OOKOBBIE I'PaHU SBISIOTCS PaBHBIMHU
pPaBHOOEAPEHHBIMU TPEYTOJILHUKAMU.

Bricota 60K0BOIl rpaHu MpaBWIIbHON MUpPaMUbI, IPOBEIEHHAS U3 €€ BEPIIMHbI, Ha3bIBACTCS
anogemMoii.

Iliomaas OOKOBOM NOBEPXHOCTH TNPABWIbHOW NHMPaMUAbI paBHA  IIOJOBUHE
MIPOM3BE/ICHNUS TIEPUMETPA OCHOBAHHMSI HA artodemy.

S, = 1 P. -/

6ok 2 ocH

IL1omane MOIHON MOBEPXHOCTH NPABUJILHON NIUPAMU/bI:
1
=S, +=P-l
2

noaH OCH

ITopsinok BbINoOJIHeHUs padoOThI:
1)BbInONHUTE YepTex

2)3anucaTh KpaTKO yCIOBHE 3aJjauu
3) Odopmuts perieHue.

3anava 1: CtopoHa 0OCHOBaHUS ITPAaBUILHOM YEThIPEXYroJIbHOW MUpaMubl paBHa 4 cM, a arnodema
06pasyeT ¢ MIOCKOCTHIO OcHOBaHMs yron B 60°. HaiiwTe 1ioma b moyHO# OBEPXHOCTH MHPaMHJIBI
Pemenue:

o8
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EH=%BC’=2

© LESH =90°—60°=30° > SE=2EF =4

1 2 a
S s :4-4-EAB+AB' =2-4-4+4% =48 (cM)

OrteeT: 48 cm?,

3agaya 2: OcHoBaHMEe MUpaMUIbI —pOMO, THaroHam kotoporo pasHel 30 cM u 40 cM. Bbicotsl
GOKOBBIX IPAHCH, [IPOBEIICHHBIE U3 BEPLIMHBI IHPAMIJIBL, 00PA3yIOT C BBICOTOM MHPaMIIE! yrTbI, pasibie 30°.
Haiinmure o0bem mapamupL.
Pemienne:
AC~40 o AH=HC =20

BD=30= BH=HD =15
AB=+20" 415 =25
HE=%BC=IZ,5

SE = 2HE = 25

SH:VSEZ—HEZ =

5

Vo o==.l. .30.25.33 _ '
o =3540-30.25 —5-_5000--2—=2500\/§ (&)
Otset: 250043 cu.

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

Kputepun onenkmn:

Ouenka "oTJaM4yHO" CTaBUTCS, €clii padoTa BBHINMOJIHEHA B MOJTHOM 00BbEME ¢ COOIIOIEHUEM
He00XO0TMMOM TIOCTIE0BATEIHLHOCTH JIHCTBUI; B OTBETE MPABHIIBHO U aKKYPAaTHO BBITIOTHEHBI BCE
3aIMCH ¥ BBIYHCICHUS.

Ouenka ''Xopomio'" CcTaBUTCS, €CIM BBINOJHEHBI TPeOOBAaHUA K OLIEHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JIe MPOBEACHUS PabOThI OBUIH OMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBINOJIHEHA HE MOJHOCTHIO WM
00BEM BBITTOJIHEHHOM YacTH paboThl HE TTO3BOJISAET ClIeaTh MPaBUIHHBIX BHIBOIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IpakTunyeckoe 3ansaTue Ne 50, 51
«Pemenne 3a1a4 Ha BbIYKCJIeHHE 00bEMOB M MOBEPXHOCTEil MHOTOTPAHHUKOB)»

Hean: Hayuutbcs pemares 3a7audl  Ha  BBIUMCICHHE OOBEMOB W TIOBEPXHOCTEH
MHOTOTPaHHUKOB.

BeinosiHenune padoTsl crnoco0cTBYeT (JOPMUPOBAHUIO:
OK 01 Bsibupare crnocoObl pemeHuss 3aaad  NpoPEecCHOHANbHON  JIeATENbHOCTH
IIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM
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OK 02 MHcnonp30BaTh COBpPEMEHHBIE CpEACTBA IOHMCKA, aHalu3a W HWHTEPIpPETaLNU
uHbopManMM M WHPOPMAIIMOHHBIE TEXHOJOTMU JUIS BBIMOJHEHHS 3a7ad Mpo(hecCHOHATbHOU
NEeSATETbHOCTH

OK 06 IIposBisaTh I'pakJaHCKO-IATPHOTHUECKYIO MO3ULIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE TPAJAMLMOHHBIX POCCUMCKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEHW, B TOM
YHCIIe ¢ YY€TOM I'ApMOHHU3ALUU MEKHAIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOUIEHUH, IPUMEHSTh
CTaHJIapThl aHTUKOPPYILIMOHHOI'O TIOBEJICHUS

OK 07 CopneiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH CpeIbl, pecypcocOepekKeHHIO, PUMEHSITh
3HaHUS 00 W3MEHEHHHM KIUMara, MPUHIUIB OEpPEKIMBOIO MPOU3BOJACTBA, APPEKTUBHO
JIeMCTBOBAThH B UPE3BBIYAMHBIX CUTYALUAX

OK 08 Hcmonb3oBaTh cpeactBa (U3NYECKON KyIbTYPHI JJIS COXPAaHEHHS MU YKpPEIUICHUS
3JI0pOBbsI B IIpoliecce NPOoPecCHOHATBHON JEATENbHOCTH U MOAJLCPKAHUSA HEOOXOAUMOro YPOBHS
(bu3nIeCcKoil MOATOTOBICHHOCTH

OK 09 TIlone3oBaTbcst NpoeCCHOHATBHONW JOKyMEHTalMel Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX.

IIK 1.1 AnanuzupoBarb TpeOOBaHMS TEXHUUECKOIO 33JaHUs HA MPOEKTUPOBAHUE LU(PPOBBIX

CUCTEM.

MaTtepuajbHoe o0ecneyeHue:
I/IHZ[I/IBI/IZIyaHBHI)Ie 3alaHuA, CIIPAaBOYHbBIC MaTCpUajibl, KOHCIICKTbI JIeKIIHfI.

3aganue:

1. Ompenenute Bua U Haiiautre nepumerp cedeHus kyoa ABCJA;1B1Ci/l; mimockocTsio,
npoxoJsmieH yepes pedpo Aill; u cepenuny pedbpa BB1, ecniu qnmuna pebpa kyda paBHa 8 cm.

2. Omnpepenute BuUA W Haigute mepumerp ceueHusi kyoa ABCIA31B;iCi/l; mmockocTslo,
npoxopsiiei uepe3 Touku A, Jl u cepenuny pedbpa CCy, ecnu nimuHa pedpa Kyda paBHa 4 cMm.

3. Haliaure momians moBepxHOCTH paboueit AeTanu, u300paKeHHOM Ha pUCYHKE (Bce
JIByTPAHHBIE yrnml MIPSIMBIE).

I -
A

fad

4. Haiingute 06beM paOoueit aeTanu, u300pakeHHOM Ha pUCYHKE (BCE IBYTpaHHBIE YTIJIbl
psIMbIE).

[ S
-

5.TpelyeTrcs ycTaHOBUTH pe3epByap ISl BOABI eMKOCThIO 15 M3 Ha muomajake pasmepom 4,5
M X 3,75 M, ciyxartiiei ans Hero AHoM. HaiinuTe BBICOTY pe3epByapa.
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Iopsinok BbINOJIHEHHSI PAa0OTHI:
1) BbINOJIHHUTE YEPTEK
2) 3ammcarh KpaTKO YCIIOBHE 3aa4u
3) Odopmurs pereHue 3a1aun
3anava 1: [lan xy6 ABC/[A1B1C1/[1. JokaxuTe, yTo ceueHne Kyoa miockocteio A1C1K, T1e
touka K - cepenuna /[C - Tpaneuus.
B, c,

A D
Pemenue: MK]||A;Cy, notomy uto (A3/11C1) napamnensua (4/]C), a MK u A;C; - nuuun
nepeceueHus: 3tux Iiockocred. MK]||A1Cy, AlM*IJr C1K, MK#A.Ci, 3nauuntr MAC1K -
Tpanemus.
3agaua 2:

HNan xy0 ABCHA1B1Cy/[1. Jokaxute, uTo cedeHue KyOa IwiockocTeio A1B1K -
napajuiejorpamm.

Pemenne: (AA1B1)||(11.C), T0 A1B1||AC u A1B1=/]C. (AA:1/11)||(BB1C1), T0 A1/]||B1C, 3HaUUT
A1B1C/] - mapamienorpamm.

3agaua 3.

Haiigure miomans moBepxHocTH pabodelt AeTanu, u300paKeHHOM Ha pUCYHKE (Bce
JBYTPAHHBIE YTJIBI TIPSIMBIE).

Pemenue: I1nomans MoBepxXHOCTH 3aJAHHON JETAJIM -1TO IUIOLIAJAb MHOIOTPaHHUKA, paBHA
Pa3HOCTH IJIOLIA/IM TOBEPXHOCTU PSIMOYTOJILHOTO Mapaienenumnena ¢ peopamu 2, 4, 5 u 1Byx
Iionaiel KBaJpaTroB cO CTOPOHOM 1:
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2#4x5 + 2254224 -2+1%1=74

OTtBeT: 74.

3agaua 4:
Haiinute o6bem paboueit neranu, n300pakeHHON Ha PUCYHKE (BCE IBYTPAHHBIE YTIIbI
MIPSIMBIE).

.

A5

Pemenne: O0beM HaHHOM JeTany paBeH 00beMy MHOTOTPAaHHUKA M PAaBEH Pa3HOCTH 0OBEMOB
napajuiesenumneoB ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3%4+4—-1%1=1=47

OtBert: 47

3amgaua 5:

TpeOyeTcst ycTaHOBUTB pe3epByap Il BOJbI eMKocThio 10 M3 Ha muromiake pazmMepom 2,5 M
x 1,75 m, coyxameit aiia Hero 1HoM. Haliute BbIcOTy pe3epByapa.

Pemenne: Iltomans quaS = 2,56 = 1,75 = 4,375ke. M. Tak kak V = S = h, 10

10

h=2="2=229\.
5 4,375

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:

Ouenka "oTJM4YHO'" CTaBUTCS, €clii padoTa BBHINOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0IMMOM TIOCTIEIOBATENHHOCTH JIEUCTBUI; B OTBETE MPABUJIBHO U aKKYPAaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ouenka ''Xopomio'" CcTaBUTCS, €CIHM BHINOJHEHBI TPeOOBAaHHA K OLIEHKE "OTJIMYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISIET MOJYYUTh MPABUIBHBIE PE3YJIbTAaThl U BHIBOJIBL;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacT paboThl HE TIO3BOJISET ClIENaTh MPABUIHHBIX BHIBOIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Teja

IIpakTyeckoe 3ansaTue Ne 52
«PemieHue 3a1a4 HA UMJIMHAP, KOHYC Wap u chepy»

Heab: ®opMupoBaTh HaBBIKM PELICHMS 3a/lad HA BBIYHUCICHHS PA3IMYHBIX AJIEMEHTOB TEl
BpaIleHNs, UX TOBEPXHOCTEH U 00HEMOB.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

OK 01 BsiOupats cmocoObl pemieHHs 3a7ad  MpOoPECCHOHAIBHOW  ACATEIHHOCTH
MPUMEHUTETHHO K Pa3IMYHBIM KOHTEKCTAM

OK 02 MHcrnonb3oBaTb COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W MHTEPHpPETaluu

uHpopManui ¥ HHOOPMALMOHHBIE TEXHOJOTUM JJIsl BBINOJHEHUA 3a7ad NpodecCHOHaIbHOU
NesITeNIbHOCTH

OK 06 IlposBisATh rpakJaHCKO-MIATPUOTUYECKYIO MO3ULUIO, T1EMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE Ha OCHOBE TPAJMLMOHHBIX POCCHUICKHUX yXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM
YuCJie C YyYETOM FapMOHU3ALMK MEXHAIIMOHAIbHBIX U MEXPEIUTHO3HBIX OTHOIIECHUN, IPUMEHATh
CTaHJApThl aHTUKOPPYIIIMOHHOTO IOBEJCHUS

OK 07 CopeiicTBOBaTh COXPaHEHUIO OKPYKAIOLICH Cpeibl, pecypcocOepeKeHHI0, TPUMEHSATh
3HaHUs 00 W3MEHEHMM KiIuMara, MPUHLIUIB OEpeXIMBOIO IPOU3BOJACTBA, APPEKTUBHO
JEHCTBOBATh B UPE3BbIYaNHBIX CUTYALUAX

OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKOH KyJIbTYpHl Al COXPAaHEHMS U YKpPEIUICHUS
3JI0POBBsI B TIpoIiecce MpOoPecCHOHATBHON JCITEIbHOCTH U MOAACPKAHUS HEOOXOAUMOTO YPOBHS
¢bu3nvecKoil MoAroTOBIEHHOCTH

OK 09 [Ilosnb3oBarbcs mpodeccHnoHAIbHOM JIOKyMEHTalUueld Ha TOCYyJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

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

3aganue:

1.06bveM mmuaapa 120 CMZ, ero BbicoTa 3,6 cMm. Haiitu paanyc uunusapa.

2. Bricora xonyca 12cM, panuyc ocaoBanust 10cM. KoHyc nepecedeH MmioCcKOCThIO TaK, YTO B
CEUYEeHMH MOJYyUUJICS TPEYroJibHUK. HaliiuTe paccTosiHue OT 3TOro CeYeHus 0 OCH.

3.PaccrossHre oT TeHTpa mapa 0 CEKYIIeH IUIOCKOCTH pPaBHO 8 M, a paJuyc CEUYCHUS
IJIOCKOCTBIO paBeH 6 M. Halinute paguyc mapa.

nauHap — Teo, MOJIYyYEHHOE NPU BPALCHUU NPSIMOYTOJIbHUKA BOKPYI OCH, COAEpKalen
€ro CTOPOHY.

Kpyru Ha3bIBalOTCS OCHOBAHMSIMHU IUJIMH/APA, a OTPE3KHU, COSAUHSIIONINE COOTBETCTBYIOIINE
TOYKH OKPYXHOCTEH 3TUX KPYroB — 00pPa3ylIIUMM IUJIHHAPA. Y IIJIMHIpA OCHOBAHUS PABHBI U
napajuienbHbl 1 00pa3yroIIre TakKe PaBHBI U MapalliebHBI MEKTy co00ii.

Ocbl0 HUWIMHApPA Ha3bIBaeTCA NpsAMasi, MPOXOASIIas 4Yepe3 UEHTPbl OCHOBAHUM,
napajuienbHas 00pa3yoIrM.

bokoBasi moBepxXHOCTh HMJIMHAPA — 3TO MOBEPXHOCTb, IMOJYYEHHAsA OT BPAIEHUS CTOPOHBI
MPSAMOYTOJIbHUKA, apaJUIeIbHOW OCH LIMJIUHAPA.

BbICOTOﬁ HI/IJ’II/IHJIP& Ha3bIBACTCSA paCCTOSIHI/Ie Me>1<)1y OCHOBaHUsAIMHAN anHana. PaZII/IyCOM
LWJIMHPA HA3bIBAECTCS PAJAUYC €T0 OCHOBAHMUS.

Huannap Ha3piBaeTcs NMPSAMBIM, €CIM €ro o0Opa3yroliue MepHeHIUuKYISIpHbI MI0CKOCTIM
OCHOBaHUI.

N . S, = 27Rh;
HJ'IOH_[aI[L 6OKOBOI/I IMMOBCPXHOCTH: oK

[Imomaae mMoaIHOM NOBEPXHOCTH:
S,omn =S4, +2S,,, =2RN+27R;

noamn oox

S =2R(h+R)

nouin

2
O6bem mumaapa: Y =7R°h.
Ceuenue yununopa — pUrypa monydeHHas B IepecedeHUH ITHHIPA MIOCKOCTBIO.
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Ceuenue, IpoXOAsIIEe YePE3 OCh LWINHAPA, Ha3bIBAETCS 0CEBbIM ceueHueM W TIPEACTABIAET
co0o¥ TPSMOYTOJILHHUK.

Ecnu cexymas miaockocTs NEPIEHANKYIIIpHA K OCH WIMHIPA, TO CEYEHUE SBIISETCS KPYTOM.

Konyc

PaccmoTpuM OKpy:XHOCTH ¢ LeHTpoM B Touke O u npsamyro OP, nepneHAMKYISpHYIO K
IUIOCKOCTH 3TOM OKpyX)HOCTU. Kaxayro TOUYKY OKpPYKHOCTH COEIMHHUM C TOYKOM P oTpeskom.
[ToBepxHOCTh, 00pa3oBaHHAs ITHMU OTPE3KaMH, HA3bIBACTCS KOHHMYECKOW, a CaMU OTPE3KU —
00pa3syrommMMHu KOHYCA.

Teno, orpaHMYeHHOE KOHUYECKOM MMOBEPXHOCTHIO U KPYTOM, Ha3bIBA€TCsl KOHYCOM (puc. 2.2).

Konunyeckas moBepxHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYI — OCHOBAaHHEe KOHYcCa,
Touka P — BepummHa KoHyca, 00pasyrolre KOHHYeCKO OBEPXHOCTH — 00pa3ylolue Konyca. Bee
oOpa3ymolue KoHyca paBHbl Apyr apyry. Ilpsmas OP, mpoxonsmias depe3 LIEHTP OCHOBaHUS U
BEpIIMHY KOHYCa, Ha3blBaeTCsi OCBbK KoHyca. Ochb KOHyca NEpIEHIUKYJIspHA K IUIOCKOCTU
ocHoBanus. Otpe3ok OP Ha3bIBaeTCsl BBICOTOM KOHYCA.

Ecnu cexymas miaocKocTh MPOXOAUT YEPE3 OCh KOHYCA, TO IOJyYEHHOE CEUEHUE HA3bIBACTCS
0CEBbIM CeYEeHHEM.

[IpoBeném cekyirylo IUIOCKOCTh NEPIEHAUKYIIPHO K OCH KOHyca. OTa IIJIOCKOCTh
nepecekaercs ¢ KOHYCOM IO Kpyry M pa30uBaeT KOHyC Ha ABe dactu. OgHa w3 yacTeit
IIPEJICTaBIsIET COOON KOHYC, a Apyrasi Ha3blBaeTcs yceuéHHbIM KOHYcoM. (M300pa3uTte yceuEHHBbIM
KOHYC caMocTosiTenbHO. [locTpoiiTe 06pa3yrolyto, BEICOTY.)

Cdepoii  HazpBacTCSI MOBEPXHOCTb, COCTOALIAs W3 BCEX TOYEK IPOCTPAHCTBA,
PacToJIOKEHHBIX HAa JaHHOM PACCTOSIHMM OT JaHHOW TOUYkKW. /laHHAs TOYKa HA3bIBaeTCS LEHTPOM
cepsbl, a 1aHHOE paccTosiHue — paanycoMm cdepbl. OTPe30K, COCTUHSAIONINN IBE TOUYKU CPephl U
MPOXOSAIINIA uepe3 LEHTP, Ha3bIBaeTCs AuamMerpoM. Teno, orpaHudYeHHOE cdepoil, Ha3bIBaeTCA
IAPOM.

[lap MOXHO TONYyYUTh MPU BpAIEHUWU MOIYKpyra BOKpPYr auamerpa. ['panuneil mapa
CIIyxuT cdepa.

[Tnockocth, uMetomas co chepoit TONBKO OJHY OOIIYIO TOUYKY, Ha3bIBaeTCs KacaTeJabHOM
IVIOCKOCTBLIO K cdepe. Pamuyc cdepsl, npoBea€HHBIN B TOYKY KacaHUsi c(epbl UM TIIOCKOCTH,
MEPIEeHIUKYISIPEH K KacaTeNbHON TNIOCKOCTH.

Ceuenue 1mapa, Ipoxo/sIiee Yepes LIeHTpP, Ha3bIBaeTCs H0JIBIINM KPYIoM, HE IPOXOIAIIEE —
MajbIM Kpyrom LleHTp OonblIoro kpyra coBmajgaeT ¢ IEHTPOM Iapa, a HEHTP Majoro Kpyra
SIBJIIETCS. OCHOBAHUEM MEPIEHANKYISpa, OMYIIIEHHOIO U3 LIEHTpa I1apa Ha MJI0CKOCTh ATOr0 Kpyra.

CeueHusi, paBHOOTCTOSIIIIUE OT LIEHTPA, PaBHBI.

Pajiuyc OKpYXHOCTH, TONydeHHOH mHpu mepecedeHun cdepsl pamuyca R mmockoctsio,
D2 2
yIaJeHHOU OT LIeHTpa chepsl Ha d , paBeH R™—-d~
ITopsinok BbINOJHEHHS padOThI:

1)BbInonHUTE YepTex
2)3anucarh KpaTKO yCIOBHE 3aJ1a4H

33[[8.‘{8.1.OCCBOCCCLICHI/IC OUJInHApa — KBaAparT, IJIoIaAb KOTOPOro Q Haiigute miomanb

OCHOBAHUA III/IJ'II/IHllpa.
Pemenne:
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Cropona kBajzpata paBHa\/E. Ona paBHa nuamerpy ocHoBanus. lloatomy oAb
2
R J _m

{ 2 4
OCHOBAHUS paBHA
OTBeT: Soch.mn. = ?

3amaua 2. Breicota mwimnapa 6cM, pandyc ocHoBanus ScM. Haiiaute miomans cedeHwus,
MPOBEJICHHOTO MApaJUICIIbHO OCH IIMJIMHJIPA Ha PACCTOSTHUH 4CM OT Hee.

Pemenune:

Scea = KMx*KC,

OE =4 cMm, KC=6 cm.

Tpeyronbauk OKM — paBHoGenpenssiii (OK = OM =R =5 cm),
tpeyroiabHuk OEK — mpsamoyrosbHbIi.

N3 tpeyronsuuka OEK, o teopeme ITudaropa:

K= VOK? —OE* =\/25-16 =/9 =3

KM =2EK =2%x3 =6,

Sces = 6%6 = 36 cM”,

OtBeT: S¢ey = 36 cM>,

3agaua 4: [Inomans 60KOBOM MOBEPXHOCTH KOHYca paBHa 60 e, a panuyc OCHOBaHHS paBeH
6 M. Haiigure paccTosiHue OT IIEHTpa OCHOBAHUS 10 00pa3yroIiei KoHyca.

Pemenue:

Se. =l =601 = vl =60

r=6=1=_10.
N &
SO = AS* — 40 = J10° -6* =8
1 1
S, == AD-OS = —.6-8 =24
B AASG 2 3

) S,0 = ~OH - AS = SOH =24 = OH =22
C 1pyroit CTOpOHBI, 2 5
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3apaua 5: [nomaau ceyeHus mapa miockocThio paBHa 1611 M ,  TUIOIAJIb MTapajuIeIbHOTO
€My CEYeHMs, MPOXOIAIIEro 4Yepe3 IEeHTp Mmapa, paBHa 2511 M® . Haiitu pacCTOSIHUE MEXITY

IJIOCKOCTSIMU CEYEHUN.

wl =16n=>r" =16, r=4u,
R =25 = R'=25,R=5m.

h=yR - =25-16 =3 (M)

OtBer: 3 M
dopma npeacTaBiaeHust pe3yJabTaTa: BHIIIOJIHCHHOE 3a/IaHHE.

Kpurtepun ounenku:

Ouenka "oTJauM4HO" CTaBUTCS, €ClIM paboTa BBIMOJHEHA B MOJHOM 00BbEME ¢ COOJIIOICHUEM
HE0OXO0IMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka 'Xopomo' CTaBUTCS, €CIHM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HEeloYeTa.

Ouenka "y10BJIeTBOPUTENbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIE PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHIOJHEHA HE MOJHOCTHIO MITU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENIATh MPABUIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTHyeckoe 3ansaTue Ne 53, 54
Pemienne 3a1a4 Ha BbluKc/IeHHe 00HEMOB U MOBEPXHOCTEH KPYIJIBIX TeJ

IIe.m;: Hay‘lI/ITBCﬂ pemaTth 3aa4 BbIYHUCIICHUC 00BEMOB U HOBCpXHOCTeﬁ KPYTJIBIX TCJI

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 BeoiObupars crnocoObl pemieHus 3a7ad  NpoPecCHOHATbHON  AEATeNbHOCTH
MPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcrnosnb3oBaThb COBpEMEHHBIE CpEACTBa IIOMCKA, aHAJIW3a W HMHTEPIpPETALUU
nHpopMauid M HMHOOPMALMOHHBIE TEXHOJOTWUU [JIsl BBIOJHEHHUS 3a7ad MNpogecCHOHaTbHON
JESTEIEHOCTH

OK 06 ITposBiATE IpakIaHCKO-NIATPUOTHYECKYIO MO3HINIO, IEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE TPAAMIMOHHBIX POCCHUMCKHX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEHW, B TOM
Yyclie C yYeTOM TrapMOHHU3ALMK MEXHAIIMOHATIBHBIX M MEXKPEIUTHO3HBIX OTHOLIEHUH, MPUMEHATh
CTaHJIapThl aHTUKOPPYILIMOHHOT'O TIOBEICHUS

OK 07 CogeiicTBOBaTh COXpaHEHUIO OKPYXAIOIIEH Cpelbl, pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMM KIUMara, MPUHLIUIB OEpEeKIMBOIO MPOU3BOJACTBA, 3A(P(PEKTUBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYaLUsAX
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OK 08 Hcmonb3oBaTh cpeacTBa (U3NYECKON KyIbTYPHI A COXPAaHEHHS U YKpPEIUICHUS
3JI0pOBbsI B Ipoliecce NPOPEeCCHOHATBHON AESATENbHOCTH U MOAAEPKAHUSA HEOOXOAUMOrO YPOBHS
($u3nIeCcKoil MOATOTOBICHHOCTH

OK 09 Ilonp3oBarbesi mpodeccHOHATBHOM JOKYMEHTAIlMEH Ha TOCYJIapCTBEHHOM H
MHOCTPAHHOM SI3bIKAX.

I1IK 1.1 Ananu3upoBaTh TpeOOBaHUS TEXHUYECKOTO 3aJaHMsI Ha MPOSKTHUPOBaHUE HU(POBBIX

CHCTCM.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTbBI HGKHHﬁ.

3aganme:

1.Heo6xoauMo mo yepTe:Ky MH3roTOBHTh KOHYC. /{151 pacuera HeoOX0MMOTro MaTepHaia Ha
W3TOTOBJICHHUE HAWINUTE MOJTHYIO TIOBEPXHOCTh KOHYCA, €CIIM 00pa3yrolias HaKJIOHEHA K IIOCKOCTH
OCHOBaHMS MOJI YTIIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUS 8 CM.

2.Heo0x0auM0 1O 4YepTe:Ky M3rOTOBUTH Iap, 00béM Kotoporo 12511 M. s pacuera
HEO0OXO0UMOTO MaTepHalia HalIeTe TI0Maab Chephl.

Huaunap

. . S;,. = 27Rh;
[Tnomaae 60KOBOI MOBEPXHOCTH: 00k

[Inomane MoMHON MOBEPXHOCTH:
Somn = Ssor +2S,,, = 2R+ 27R;

nonu 6ok

S =2aR(h+R)

NnoJuH

O0beM HUIHHpA: V =R*h.

Ceuenue yununopa — purypa rnoxy4eHHas B epeceueHr  MIUINHAPA TIOCKOCThIO.

Cedenue, mpoxosiiee Yepe3 OCh IITMHAPA, HA3BIBACTCS 0Ce8bIM cedeHueM W TPEICTaBIseT
co00# MPSAMOYTOJIbHUK.

Eciu cexyias miockocTh NEPIeHANKYIISIPHA K OCH IIIMHPA, TO CEUCHUE SBISCTCS KPYTOM.

IInomaas 0OKOBOIi MOBEPXHOCTH KOHYCAa paBHa TMPOU3BEICHUIO TMOJOBUHBI JIJTMHBI
OKPY>KHOCTH OCHOBaHHS Ha 00pa3yroIlyo.

Soo = 7t

Ilnomanb MoJIHONH MOBEPXHOCTH KOHYCA paBHA CyMMeE IJIOMAAX OOKOBOI MOBEPXHOCTH U
IO OCHOBAHUSI.

S,,,,=(+r)

Inomans 60KOBOIi MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA MPOU3BEACHUIO MOTYCYMMBI
JUTHH OCHOBAaHUM Ha 00pa3yoIIyIo.

O0BbéM KOHYCa paBeH OJHON TPETH MPOU3BEICHUS TIOIIAI OCHOBAHUS HA BBICOTY.

V=4S,,-h=1mh
IInomans mnoBepxHocTH c¢epbl paBHA YUYETBEPEHHOM TMIomaau OOJBIIOrO Kpyra:

2
S g = 41R

Vmapa = ﬁ 7ZR ’
O0bem mapa: 3

Ilopsinok BbINOJHEHHS padOThHI:
1)BbINOITHUTE YepTex
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2)3anucarh KpaTKO yCIOBHE 3a1a4H

3agaya 1: Heo0xoanMo 1o 4epTe:Ky M3roTOBMTH KOHYC, ILIOIIAL OOKOBOW ITOBEPXHOCTU
KOTOpOro paBHa 60 1M°, a paMyc OCHOBAHMS PaBeH 6 M. [l M3rOTOBJICHHS KOHYCAHEOOXOIMMO
HalTU PacCTOSHUE OT LIEHTPa OCHOBAaHUs 10 00pa3yIoIlel KoHyca.

Pemenue:

Seux =l =601 => pl =60
| 60

r=6=>1=—=10.
S ¢

SO =JA5* — 40 = J10* —6* =8
1 |

S, ==+ AD-OS =—.6-8=24
B AASG 2 2

Suo = OH - AS = SOH =24 = OH =2

C Jpyroi CTOpOHBI, 2 5

3agaua 2:Heo0xoauMo 1o 4epresky U3roTOBUThH KOHYC. PaccTosiHue OT LIeHTpa OCHOBaHUS

KOHYCa JI0 CepeInHbI 00pa3yrolIei paBHO 4 CM, a yroJl HAKJIOHA 00pa3yrollel KOHyca K MI0CKOCTH
ocHoBauus paet 60°. Jliisi H3rOTOBIICHHS KOHYCA HaliINTe ILIOMIA/b OCCBOr0 CCYCHHS KOHYCA.

5

Suco ..-.-%}As}Ab..-sin'ﬁ_o‘?%x's—S-a%i-zi-sﬁ ()
~ Oteer: 1643 ond’, - _ _ _
3a)iaqél 3: Iiowans cdepsl "paBHa 100 . Paccrosme oOT neHTpa cdepsl A0 CEKyIeu
TUIOCKOCTH paBHO 4 M. HaiiiuTe panuyc ceueHwus..

Pemenmne:

Sp =41R* =100r = R* =25=R=5

AD=VED® - 4B =5 47 _3(xp)

Oreer; 3 m,

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.
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Kpurepumn oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOICHUEM
He0oOX0TMMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYpaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka 'Xopomo' CTaBHUTCS, €CIM BBIMOJHEHB TPEOOBAHHMS K OLGHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B X0JI€ MPOBEACHUS PaObOThI ObUIH TOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTuyeckoe 3ansaTue Ne 55
«Mcnosib30BaHNe KOMOMHALMIE MHOTOTPAHHMKOB H TeJl BPAllleHUsI B IPAKTHKO-
OPHEHTHPOBOYHBIX 3a4a4ax»

Hean: Hayuutbes pemaTh 3a/1a4u Ha KOMOMHAIIUIO TE€OMETPUUECKHUX TETl

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeoiObupars crnocoObl pemeHus 3a7ad  NpoPecCHOHATbHON  AEATeNbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcrnonb3oBaThb COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W MHTEPIpETaluu
nHpopMalui M HHOOPMALMOHHBIE TEXHOJOTWU JJIsl BBIIOJHEHUS 3a7ad MNpoecCHOHATbHON
JESATEIBHOCTH

OK 06 IIposBisaTh rpakJaHCKO-MIATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATh OCO3HAHHOE
MIOBEICHHE HAa OCHOBE TPAAMIMOHHBIX POCCUMCKHX IyXOBHO-HPABCTBEHHBIX LIEHHOCTEHW, B TOM
YlCclie C YyYeTOM TFapMOHHU3ALMK MEXHAIIMOHAIBHBIX M MEKPEIUTHO3HbIX OTHOILLIEHUH, MPUMEHSATh
CTaHJapThl aHTUKOPPYILIMOHHOI'O TIOBEICHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPYXAIOLIEH Cpelibl, pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMM KIUMara, MPUHLIUIB OEpEeXIMBOIO MNPOU3BOJACTBA, APPEKTUBHO
JEHCTBOBATh B UPE3BBIYANHBIX CUTYaLUsAX

OK 08 Hcnonb3oBaTh cpeacTBa (hU3MYECKON KyIbTYpBl Ui COXPaHEHHs M YKPEIUICHUs
3J10pOBbsl B Ipolecce MpoheCCHOHAIbHON JIeATENbHOCTH U MOJAJIEPKaHUs HEOOXOAUMOTO YpOBHS
¢bu3n4ecKoil MoAroTOBIEHHOCTH

OK 09 [Ilonb3oBarbcs mpodeccHOHANbHON JTOKyMEHTaluueld Ha TOCYIJapCTBEHHOM H
MHOCTPAHHOM SI3BIKAX.

I1IK 1.1 Ananu3upoBaTh TpeOOBaHUS TEXHUYECKOTO 3aJaHHsI Ha MPOEKTHUPOBaHUE HU(POBBIX

CHUCTEM.

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNS, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIUM.

3amanme:

1. 21.]'[5[ H3TOTOBJICHUA ACTAJIN IO YCPTEIKY, B KOTOPOM B HHUJIIMHAP HAKIIOHHO BIIMCAH KBaJpaT
TaK, 4YTO BCC €ro0 BCPIIMHBI JIC)KAT HA OKPYKHOCTAX OCHOBAHUSA HCO6XOI[I/IMO HaWTH CTOPOHY
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KBaJipaTa, €CJIM BbICOTA LIMJIMH]IpA paBHa 2CM, a palyC OCHOBaHUS PaBEH 7CM.

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK
2)3anucarh KpaTKO yCIOBHE 3aJ1a4U

3anava. J{ns U3roTOBIEHUS JAETAIM 10 YEPTEXKY, B KOTOPOM B IIWJIMHJpP BIMCAHA IPAaBUIIbHAS
LIECTUYTOJIbHAs IIPU3Ma HEOOXO0AMMO HAalTH OTHOLIEHUS 00beMa IPU3MbI K 00beMy LIMIIMHApA.

Pemenmne:

Vnpu3M Socu. x h B S

OCH.

Vuu.n. - 7ZR2 Xh B 7ZR2

ag — R
3R%./3
SOCH. =4
2
Vnpu3M . 3R2\/§ % T . 3\/§
VW_ 2 R 2x
Vnpus,w @
27

OtBer: ¥+ =
dopma npeacTaBaeHus pe3yJbTaTa: BBIIIOJIHEHHOE 3a/1aHHE.

Kputepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padOTa BBHINMOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABUIBLHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIIMCH U BBIYUCIICHUS.

Ouenka ''Xopomio'" CTaBUTCS, €CIM BBINOJHEHBI TPeOOBAaHHUA K OILIEHKE "OTJIIMYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "yIoBJIETBOPUTEJbHO'" CTAaBHUTCs, €ciid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YacTH TaKOB, YTO TMO3BOJISET MOJIYYUTh IPABHIBHBIE PE3YJIbTATHI U BHIBOIBL;
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CIU PadOTa BHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

124



Pazgen S Teopusi BeposiTHOCTEH U MaTeMaTHYECKAas CTATUCTUKA

Tema 5.1. DiieMeHTbI KOMOMHATOPUKH
IIpakTuyeckoe 3ansaTue Ne 56

«Pemnrenue KOM6I/IHaTOpHBIX 3aJaa4. PaSMGH_IeHI/ISI, COUCTaHM U IICPECTAHOBKU

Heanb: Hayuutbcs oTiHMYaTh COYETAaHUS OT pa3MENICHWH, TPUMEHSITh (GOPMYIBI JUIs
BBIYHCIICHHS BCEX BHIOOPOK 0€3 TOBTOPCHHIA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beoibupars cmocoObl pemieHus 3a7ad  NpOoPEecCHOHATBHON  JEATENbHOCTH
MIPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUICKTHBE U KOMAaH/IC

IIK 1.1 AnanusupoBath TpeOOBaHUS TEXHHUYECKOTO 3aJaHUs HA MPOSKTUPOBAHUE HU(PPOBBIX
CUCTEM

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

3aganme:

1. Cranok ocHameH 10 unnukaropamu, CKOJIBKO BapHaHTOB OJHOBPEMEHHOT'O 3aropaHus
TpeX UHIUKATOPOB.

2. W3 Opuraner pabounx 12 yenoBek, HEOOXOIMMO BBHIOpATh 3 HeNOBEKa s pabOTHl Ha
cranke. CKOJIBKO CYILECTBYET pa3IMYHbIX CIOCOOOB TaKOI'0 BHIOOPA.

3. B mexe umeercs 8 cTaHKOB sl paznuyHOM 00paboTku neraneit. CKOJIBKO CIOCOOOB
MMEeTCs /111 pACCTaHOBKHM pabovMX Ha CTaHKU B Pa3HOM Iopsike?

ITopsinok BbINOJIHEHHS PA0OTHI

1. Omnpenenute BUA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere cooTBETCTBYIONTYIO (HOPMYITY Il BBIYMCIEHHS BOZMOKHBIX KOMOMHALUIA.
3. IIpousBeanTe BHIYHMCICHHS, UCIIONB3YS MOHATHE (haKTOpHATIA.

1.HanukaTtopsl Ha MYJIBTE€ 3aroparoTCsi IOCIENOBATEIBHBIM HAOOpOM HYeTHIPEX pa3HBIX
JaMIIOYeK, TPOHYMEPOBAHHBIMU I(ppaMu. TpeldyeTcst onpeaeanuTb YUCI0 BO3MOXKHBIX BAPHAHTOB
3aropaHus JJaMIOYeK.

Pewenue.

Bo3moxkupix  mudp (Hymepamms jgammodek) Bceropecsts(1,2,3,4,5,6,7,8,9,0).Kaxnas
HaOpaHHas KOMOWHAIMs OTIMYAETCd OT JIPYrol KOMOMHAIMM XoTs Obl oaHoil uumdpoii(1,4,5,7
#2,4,5,7),1160 mopsakoM Habopa onuHakoBeIX 1UbP(1,4,5,7#4,5,7,1),m09ToMy m1si moacyéra
qHcia BO3MOKHBIX KOMOMHAIMI HCIOb3yeM (OopMyITy YHCIIa Pa3MELIeHUH.

n!

o cAom — —
dopmyina pa3MeIIeHnit IMeeT B AT = o B namewm cnyyae n = 4,m = 10.
10! _10!_109-8:7:6'5-4:3-2-1__ _
(10-4)! 6! 6'5-4:321 10-9-8-7 = 5040
2.CKOJIBKO CYIIECTBYET CIIOCO0O0B BbIOOpa TPEX pabouuX U3 AECATH VIS IPOBEACHUS paboT?
Pemenne.
B nanHoMm ciyyae mpu BbIOOpe /A7l HAC Ba)KEH TOJIBKO COCTaB MO TPH YEJIOBEKa, MOPSAI0K

BBIOOpA POJIM HE WIPAET, HOATOMY B OTIHYHE OT IIEPBOrO IPHMepa YUCIO CIIOCOOO0B MOACUUTAEM
1o hopMmysie CoueTaHUM.

[IpousBoguM pacuér Ay, =
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®dopmyna coueTaHuii UMeeT BUIOCH = L). B namem cimygae n=10, m=3.

’ | Tn!(n—m
31(11(:);3)!_;1(;.!_73'-2-2-;? =120.

3.CKOJIBKO Pa3IMYHBIX YETHIPEX3HAUHBIX YMCENl MOXXHO cocTaBUTh U3 mudpl,2,3.4 9 uudps
HE TIOBTOPSIIOTCS)?

Pewenue.

[To ycnoBuIO 1aHO MHOXKECTBO U3 YETBHIPEX IIIEMEHTOB, KOTOPhIE TPeOYyeTCsl pacloiOKUTh B
OTIpeNIeIEHHOM TOpsAaKe. 3HA4YUT, TpeOyeTcs HaWTH KOJMYECTBO IEPECTaHOBOK HMX UETBIPEX
AJIEMEHTOB.

®dopmyia nepecTaHOBOK U3 I —3JIEMEHTOB UMEET BUJI:P, = n! B Hamem ciydae n =4.

[IpousBeném pacuér: P, =4!=4-3 -2 - 1=24.

[IpousBoaum pacuér:C3, =

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJM4YHO'" CTaBUTCS, €ciii padoTa BBHINOJIHEHA B MOJHOM 00BbEME ¢ COOIIOIEHUEM
He0OXO0IMMOM MOCIEI0BATENHHOCTH JICHCTBUI; B OTBETE MPABWJIBHO U aKKYPAaTHO BBIMOJIHEHBI BCE
3aIIMCH U BEIYUCIICHU.

Ouenka '"xopomo' CTaBUTCA, €CIM BBINOJHEHBI TPeOOBaHUS K OIEHKE "OTIWYHO", HO

b b
JOMYIIEHBI 2-3 HeloYeTa.
Ouenka "yI0BJIETBOPUTEJIBLHO" CTaBUTCSA, €CiId PadoOTa BBIMOJIHEHA HE IOJHOCTBIO, HO
b 9
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISIET MOJIYYUTh MTPABMIIBHBIC PE3YJbTAThI U BHIBOJIBI;
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM padOTa BBHINOJIHEHA HE MOJHOCTHIO WIH

00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPHH BEPOATHOCTEH N MATEMATHYECKOM CTATUCTUKH

IIpakTnyeckoe 3ansitue Ne 57
«Knaccnyeckoe onpeaejieHne BepOATHOCTH, CBOMCTBA BEPOATHOCTEI, TeOpeMa 0 CyMMe
BepoATHOCTEl. BepossTHOCTE B 321a4axX TEXHOJIOrH4€eCKOro npoguias»

Heab: HayuynThcs HAXOMUTH BEPOSTHOCTU COOBITUM, UCIIONB3Ysl KJIACCUYECKOE OMpeesieHre
BEpPOSITHOCTH

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupare crnocoObl pemieHust 3aAad  NpoPecCUOHANbHOM  JIeATENbHOCTH
IIPUMEHMUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh M pealn30BbIBaTh COOCTBEHHOE MNPOGECCHOHATBHOE U JHMYHOCTHOE
pasBUTHE, MPEANPUHUMATENbCKYIO IEATENbHOCTh B Npo(eccHOHANbHOM cdepe, HCIOIB30BaTh
3HAHUS 10 PABOBON U ()MHAHCOBON I'PAaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIIHIX

OK 04 D¢ddexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 07 CogeiicTBOBaTh COXpaHEHUIO OKPYXAIOIIEH Cpelbl, pecypcocOepekeHUI0, TPUMEHSTh
3HaHHA 00 W3MEHEHUM KJIMMara, HPUHLUIB OepekIMBOrO MPOU3BOACTBA, A(P(HEKTUBHO
JIEMCTBOBATDH B YPE3BBIYANHBIX CUTYaLUSIX

OK 09 [Ilonb3oBatrbes mpodeccHnoHaIbHOM JTOKyMEHTaluMeld Ha TOoCyAapCTBEHHOM U
MHOCTPAHHOM SI3BIKAX.

I1IK 1.1 Ananu3upoBaTh TpeOOBaHUS TEXHUYECKOTO 3aJaHHsI Ha MPOEKTHUPOBaHUE HU(POBBIX

CHUCTEM.
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3amanmue:

1. Jlns mpoBepKH Ka4eCTBO M3TOTOBJICHHBIX AeTaliel X mponymepoBanu ot 1 1o 10. Haynauy
BbIOpaHa jetanb. KakoBa BEpOSTHOCTB TOTO, YTO 3TO OHA UMEET POCTOI HOMEp?

2. JIns mpoBepku KauecTBa M3roTOBIEHHBIX Aeraieil mpurortoBuwin 300 mr. Yemy paBHa
BEPOSITHOCTH TOTO, YTO HAYyTaJ B3sTas ACTaNb I IPOBEPKU OyAET UMETh HOMEp, KpaTHBIN 57

3. TlonOpackiBaroTcsi [Ba UrpajbHBIX KYOHMKa, MMOJACYUTHIBAETCS CyMMa OYKOB Ha BEPXHHUX
rpansx. Uto BeposiTHEE- OIY4YUTh B CyMMe 7Hing?

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl

1.

2
3
4

1

Omnpenenure coObITHEA, BEPOATHOCTh KOTOPOTO HYKHO BBIUHCIIHTD.
[Tpocuwnraiite obmiee yrcsio(N) BO3SMOKHBIX UCXOOB.

[Ipocuuraiite unciao ncxo0B(IM), O1aronpUATCTBYIOIIUX HACTYIUICHUIO COOBITHS A.
Hcnonb3yiite GopMyily MIs BEIYUCIEHHUS BEPOSTHOCTH ONPENETEHHOIO COOBITHS. P(A) = &

n

. Ha cknane 10 onuHakoBbIX MO pa3zMepy U BecCy AeTaleil, U3 KOTOPbIX 6OIMHKOBAHHBIX U 4

oObIYHBIX. BwiOmpaercs oxna nperans. KakoBa BEpOATHOCTH TOTO, YTO U3BJICUEHHAS JETaNb
OKa)KeTCs OLIMHKOBAHHOM?

Pemenue.
1. CobOniTHe A-«3Bnedyénnas neTaib OKa3anach OIMHKOBAHHOMN.
2. gucno n=10
3. yucio m=6
4. pA)="=2=06
n 10

2.Bce neranu, oTOOpaHHBIE AN TPOBEPKU KadecTBa, mnpoHymepoBanbl otl g0 30 u
MOMENICHBI B UK. M3Bnekaercs onna aerans. KakoBa BEpOSTHOCTH TOTO, YTO YKCIO Ha B3STOU
JETAIN OKKETCS KPaTHBIM 5?7

Pemenue.

PonhE

3.

CobbiTue A-«Ha B34T0i eTanu 4yuciio KpaTHoe 5».
yucno N=30
grcao m=6(uucia 5,10,15,20,25,30)

PMA) ="=2=02

U3 O6ykB cnoBa dugpgepenyuan Hayraa BeiOupaercs ogHa OykBa. KakoBa BeposSTHOCTH

TOTO, YTO 3Ta OykBa OyJeT: a) rmacHoi, 0) cornacHoii, B) OykB CobObiTie A-«Ha B34T0il kKapTouke
YUCTIO . KPaTHOE S».
Pewenue.

12.

0.

RROOo~NOO Ao E

Coo6biTue A-«Hayran BeiOpanHast OykBa OyJeT riacHON».
uncno N=12(-uucio OyKB B CIOBE)
qrciao M=5(0yKBHI :u,e,e,u,a )
P(A) =2=2~0417
n 12
qrcii0 M=7(0yKkBbI :0,¢, P, p,H,y,1 )
Co6niTue B-«Hayran BeiOpanHast OykBa OyZeT COTTIacCHON».
yucno N=12(-aucno OyKB B ciI0Be)
P(B) = %:% ~ 0,583
Cobbitue C-«Hayran BeiOpanHas OykBa OyneT OyKBOU u.
yucao N=12(-uncyio OyKB B CIOBE)
yrcito M=0(Takoii OyKBEI HET B IaHHOM CJIOBE)

P(A)=%=i—0.

12

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurepun oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOICHUEM
He0o0XO0IMMOM TOCIIEI0BATENBLHOCTH JICHCTBUIL; B OTBETE MPABUJIBHO U aKKYPAaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xxopomo' CcTaBUTCS, €CIM BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTU TaKOB, YTO MO3BOJISET MOJIYYUTh PABHIBHBIC PE3YIbTAThl U BHIBOIBI,
B X0JI€ MPOBEACHUS PaObOThI ObUIH TOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET ClIENaTh MPAaBUIIbHBIX BHIBOJIOB.

Tema 5.2 DiieMeHTBHI TeOpUHU BEPOATHOCTEH M MATEMaTHYeCKOH CTATHCTHKH
Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTnyeckoe 3anaTHe Ne 58
«IIpencraBjieHHe JaHHBIX. 321a4H MAaTEeMaTHYECKOI CTATUCTUKH TEXHOJIOTHYECKOI0
npoguias»

Heuab: HayuuTbcss HaXOIUTh BEPOSTHOCTH COOBITHH, MCIIONB3YS KIACCHYECKOE ONpEICIICHIE
BEPOATHOCTH

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupare crnocoObl pemeHust 3aaad  NpoPEecCHOHANbHOM  JIeATENbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh M pean30BbIBaTh COOCTBEHHOE MNPOPECCHOHAIBHOE U JHMYHOCTHOE
pasBUTHE, NPEINPUHUMATENbCKYIO IEATENbHOCTh B NpOo(ecCHOHANbHOM cdepe, HCIoab30BaTh
3HAHUS 10 PAaBOBON U (PMHAHCOBON I'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ dexTrBHO B3auUMOIeHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/Ie

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPYXAIOLIEH Cpelibl, pecypcocOepekeHUI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMM KIUMara, MPUHLIMIB OEpEeXIMBOIO MNPOU3BOJACTBA, APPEKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX CUTYaLUsAX

OK 09 TIlonp3oBaTbcs NpodEeCCHOHATBHOM JIOKYMEHTalueil Ha TOoCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

IIK 1.1 AnanuzupoBarh TpeOOBaHMs TEXHHUUECKOTO 33JaHUs HA MPOEKTHUPOBAHUE LHU(PPOBBIX

CHUCTEM.

MaTepna.m,Hoe odecmeyeHue: I/IH,I[I/IBI/I,Z[yaJILHBIC 3agaHus, KOHCIICKTBI JICKITUM.

3aganme:
1. [TocTpOouTh MONMUTOHBI YACTOT U OTHOCUTEIIBHBIX YaCTOT MO PACIpPEICICHUIO BEIOOPKHU U3
OTOOpaHHBIX JIeTajeH sl MPOBEPKH KauecTBa:




2. IToctpoiiTe rucTOrpaMMbl 4aCTOT M OTHOCUTEIBHBIX YACTOT TI0 paclpeesIeHHIO0 BEIOOPKU U3
O0TOOpaHHBIX JeTaleil uId MPOBEPKH KayecTBa:

No Unrepsan, CyMMma 4acToT
HHTEpBaIa Xi _ Xi+1 BapuaHT I;I]Ii{TepBana,

L 3-5 P1

2 Sl 2p;

2 -9 3ps

4 9-11 p?

S 11-13 2p;

6 13-15 3p;

7 1517 P1+P2

3. Jl1is TeHepaIbHOM COBOKYITHOCTH, 33JaHHON PACIpPEICIICHHEM

xi|] 5|10]15] 20|25 30|35
Ni| p1|3p1| p2|2p2| pzz|2p3|2p32

HaiinuTe renepanbHyIo CpeIHIO, TeHEPAIbHYIO JUCIIEPCHIO, TeHEPATIbHOE CTaHAapTHOE
OTKJIOHEHHE, MOJTy, MEJIHaHy H pa3Max.
4.113 reHepabHON COBOKYITHOCTH CJIeJIaHa BRIOOPKA, 3aJJaHHAsT PACIIPeACIICHHEM:

xi]l 2 | 4| 6 | 8 |10 12 | 14
2

ni| P2 |2pz| p1 | o) | Ps | 2p3 |pz+p3

Haiitu BEIOOpOUYHYIO CpeHIOI0 BBIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKJIOHEeHue. O0paTute
BHUMaHue: P = uuciay OykB B Bamem umenu;p,= uncny OykB B Bamiei pamunum;ps= uuciy
OykB B MMeHHU Baiero otua.

KpaTKne TECOPETHIECCKUE CBCACHUA B IIOJTHOM 00BEME UMEIOTCS B JICKIINH.

ITopsinok BbINOJHEHHS PadOTHI:

1 IIpounTaB ycioBre MpeasIoKEHHOM 3a7a4t, 110 KOHCIIEKTY JIEKIIUN HalIUTE COOTBETCTBYIOIIIHE
bopMyIbI.

2.1lpuMeHnTE NEKINOHHBIN TEOPETUUECKUN MaTeprai I PEIIEHUS KaXA01 3aJauH.

3 B cinyyae He0OXOAMMOCTH MPEACTABUTH FEOMETPUUECKYIO0 HHTEPIIPETALIMIO YHCIOBBIX
XapaKTePUCTHK. BEIOOPKH.

1. 3a;[aH0 pacnpeaciicCHUuC 4aCToT BBI60pKI/I nus3 OTO6paHHLIX JeTajeu o IPOBEPKU Ka4yeCTBA.

xi|l 2|6 |12]15
nn| 3]10] 7|5

CocTaBuUTh pacnpeeneHie OTHOCUTENbHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:
n=3+10+7+5=25.
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. n;
Haiinem oTHOCUTENBHBIE YACTOTHI IO OpMyse W, = — !
n

Wl=2—35=0,12; w, =%=0,40;W3=2—75=0,28;W4 =2—55=0,20.

CrnenoBartensHO,
xi | 2 | 6 | 12 | 15
w; | 0,12 | 0,40 | 0,28 | 0,20
KonTposs: 0,12+0,40+0,28+0,20=1.
2..Ilo pe3yibTaTaM ImpumMepa 1 IMOCTPOUTH IMOJIUT'OHBI YaCTOT U OTHOCHUTECIIBHBIX YaCTOT.
Pemenre. OT0OOpa3suB Ha MIIOCKOCTH TOYKHU ¢ Koopauuatamu (X;,N;) M COEIMHMB UX OTPE3KAMH,

IMOJIYYHM IOJIUTOH YaCTOT:

N

10 »

7

5

3

2 6 12 15 Xi

AHaJIOTMYHO ITOCTPOUM IOJIUTOH I10 TOYKaM (X;,W,) :

Wi
0,40 P
0,28
0,20
0,12
2 6 12 15 Xi

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOHIEMY CTATUCTUYCCKOMY PACIIPECACIICHUIO:

WNHuTtepBan Cymma yacToT
Ne mnTepBana JUTMHOU BAPUAHT

h=5 N;
1 5-10 4
2 10— 15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30-35 10
7 35-40 4

Pemenue. [Ipexxne Bcero, onpeaennum 00beM BEIOOPKHU:
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n=4+6+16+36+ 24+ 10+ 4 = 100.
ITo n3BecTHBIM CyMMaM YaCTOT BapUaHT paCcCUUTACM IINIOTHOCTH YaCTOTHI 110 UHTCpBAIaM:

NQ HJ‘IOTHOCTB qaCTOThI NQ HJ‘IOTHOCTB qaCTOThI
I/IHTepBaJ'Ia % I/IHTepBaJ'Ia %

1 0,2 5 4.8

2 1,2 6 2,0

3 3,2 7 0,8

4 72

N300pa3um nomy4eHHbI pe3ynbTar:

>3

P N W A~ 0o N
’
T

— | .

5 10 15 20 25 30 35 40 x

4. Haitnute cTaTUCTUYECKHE OLIEHKH T€HEePaIbHON COBOKYITHOCTH, 33JJAaHHOM CJIEIYIOLTUM
BAPUALIUOHHBIM PSIIOM:
BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenum 06beM COBOKYITHOCTH:
N =8+9+10+3=30.
HaiieM renepaibHy0 CpeaHIOH:
8-2+9-4+10-5+3-6
- - -
J1J1st BBIYHMCIICHHS TCHEPAIIbHOM IMCIIEPCHH UCIIONB3yeM POpMYITy p -X7 (%, F- Omnpenenum

X, 4

CPCAHIOIO KBAaJIpaTOB:
F_&Zz +9-4%+10-5% +3-67
' 30

=17,8"
Taxum o0OpasoMm, p, =178-4% =18.
I'enepanbHOE CTaHAAPTHOE OTKIOHEHHE: o = /D =18 =134-

OOBIYHO IMOJIYYCHHBIX PC3YJIbTATOB NOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4. OI[HaKO MOXHO
MOJIYYUTH AOMMOJTHUTCIIBbHBIC XapaKTCPUCTHUKU IJIA 0oJiee TOHKOU OLCHKH reHepanLHoﬁ
COBOKYITHOCTH. HpI/IBCIICM ux:

Moga Mo : HaMOOJIbIIIas YacTOTa

Mo =10-
MCI[I/IaHa Me: BapI/IaI_II/IOHHHﬁ pAa ACIIUTCA TIOIIOJIaM B TOUKE
Me=45.
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Pasmax Bapuanuu R: B npumepe
Ximax = 0, Xmin =23
[IO3TOMY
R=6-2=4.
5. 13 reHepanbHOI COBOKYITHOCTH M3BJI€U€HA BEIOOPKA

HaiinuTe craTucTnyeckue XapakTepuCTUKU BBIOOPKHU.
Pemenue. Onpenenum 00beM BHIOOPKU:
n=292+94+103 +105 +106 =500 .
Bri0opounas cpennss:
N 92-1+94-2+103-3+105-4+106 -5

X = ~182.
B 500

Ornpenenum CpeHIOI KBAIPaTOB:
12 Y Q2 22 E2
X2 :92 1°+94.2 +103503; +105-4° +106 -5 ~1145.

Bri6opounas aucnepcus:
2 Y V 2
Dy = X2 —(X, f =11,45-1,82% =814.

BLI60pO‘{HOC CTaHAApPTHOC OTKJIOHCHUC!

oy =+/814 =285,

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHAs padoTa.

Kputepuu onenkmn:
Kaxoe nmpaBUiIbHO BBINOJHEHHOE JieficTBHE -1 Oan

KauecTBeHHast OlleHKA WHANBUIYaTbHBIX
00pa30BaTENIbHBIX TOCTHKEHUHN
[TporeHT pe3ynbTaTHBHOCTH (IIPaBUIIBHBIX OTBETOB)
6as1 (oT™MeTKa) BepOaJIbHBIN aHAJIOT
90 - 100 o) OTIIMYHO
80 - 89 4 XOPOIIO
70-79 3 YJIOBJIETBOPUTEIHHO
MmeHee 70 2 HE yIOBIIETBOPUTEIILHO

Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IpakTnyeckoe 3ansTue Ne 59
«Cnoco0bI 3a1aHus1 MHOKecTB. Onepanun HaJl MHOKeCTBAMI)

He.]'Ib: Hay‘{I/ITBCH BBITIIOJIHATD OIICpallkui HAl MHOXKXCCTBAMMU.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 BeoiObupars crnocoObl pemeHus 3a7ad  Npo(PecCHOHATbHON  AEATENIbHOCTH
NPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

3aganue:

1.JlaHBI MHOKECTBA
A={m,n,k},

B={m,n,k,l, p},
C={mnk,l}.

Boimnonnuts cnenyromue nericreus ANBUC.

2.JlaHbl MHOECTBA:

A=1b.c.d, e},
B={d.el},
C=1{b,d,el}.
D ={c, [},
E=1b, c}.

BrinonuuTts crnenyromue aeictBusaC/A U B

4,8, C.

3. [1ycTp Ha pUCYHKE H300paXKeHbI MHOKECTBA

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?

A={a;b}, B={1:3;5}

4.Haiitu psiMoe NMpou3BeZIeHNE MHOXKECTB

IMopsiiok BbINOJIHEHHS PA0OTHI
1. [TonyuuTs y mpenoaBaTes 3a1aHus A1 CAMOCTOSTENIbHOM paOoTHI.
2. Pemith 3ajaHUS B TETpaIu

1.JlaHbl MHOKECTBA:

A={m,n,k, p},
B={k.p.l},
C={m,nk,p.l}.
D ={k. p}.
E={m,n}.

Beimnonnuts crnenyromue aericrsus ANBUC.
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2. JTanbr muoskectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.
Haiitu mHOXkecTBO B\A .
Pa3HocThI0O MHOKECTB B 1 A Ha3pIBAacTCss MHOXKeCTBO C,KOTOPOE COCTOMT U3 BCEX DIIEMEHTOB

MHOJKECTBa B, He IPHHAUICKAIINX MHOXKECTBY A . DIIeMEHTHI & U bripuHasexar MHOXKeCTBY B, HO
HE IpUHAJIe)KaT MHOXKECTBY A.
Torna B\A ={g, k}.

3.I1ycTs Ha puCyHKE H300paXKEHbI MHOXKECTBA

A4.B  C.

u

ERE

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 001acTh?
Kaxnast Touka 3amTpuxoBaHHOM 00JaCTH MPUHAICKUT MHOXKECTBY C , HO HE TIPHUHAJICIKUT
MHOXCCTBY -‘4- , 3HAYUT, IO OIPCACICHUIO PA3HOCTHU JABYX MHOXCCTB 3alITPUXOBAHHAA 00J1aCcThb

€CTh MHOXECTBO, paBHOE C\4 .
1. Jlano muoxectBo 4= {3, 12, 18, 10}. N3 mHOXecTBa yHoOpsIOYECHHBIX Map JEKapTOBa

IIPONU3BCACHUA Ax A , BI)I6paHO IHOAMHOKECTBO

Hapa (J{.', _}-‘}E "D, €ClIM 4Yuciaa Xuynpu [ACICHHHM Ha 5 JjaroT PaBHBIC OCTATKH.
P ?

UeMy paBHO KOJMYECTBO Map, MPUHAIJICKAIINX OTHOIIEHUIO
Haiinem ocTaTku oT JiefIeHHs DJIEMEHTOB MHOYKECTBA AHa 5.
3=0-5+3 ocrarok pasen 3.
12=2-5+2 ocrarok paBeH 2.
18=3-5+3 ocrarok pasen 3.
10=2-5+0 ocrarok pasen 0.
OnvHaKOoBBIE OCTATKU IIPH JEJICHUN Ha 5 AaroT uucna 3 u 18.

3HauuT, 33JAaHHOMY OTHOIIEHHIO NpuHaanexar napsl (3; 18) u (18; 3).

Ho mapsr (3; 3) u (18; 18) Takke nmpuHaaIe)KaT OTHOIIEHUIO P , Tak Kak yncia 3 u 3; 18 u 18 npu
JIEJICHUH Ha S5 JalT OAMHAKOBble ocTaTku. KonuuecTBo Bcex Map, MPUHAICKALIUX JAHHOMY

OTHOIIEHUIO, PaBHO 4.
dopma npeacTaBiaeHus pe3yJbTaTa: BBIIIOJIHEHHOE 33/1aHNE

Kpurtepun onenkmn:
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OuneHka "OTJMYHO'" CTaBHUTCA, €ClM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEOOXOMMOM TOCIIeI0BATeILHOCTH ICUCTBHI; B OTBETE MPABUIILHO U aKKYPATHO BBITIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopomo'" CcTaBUTCS, €CIM BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTENbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO MO3BOJISET MOIYYHTh MPABUIIBHBIC PE3YJIbTAThl U BHIBOJIBI;
B X0JI€ MPOBECHUS PaObOThI ObUIH TOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMIOJHEHA HE TOJHOCTHIO HITU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISET CACIATh MPABHIIBHBIX BHIBOJIOB.
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