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1 BBEJEHUE

Baxnyio 4acTh TEOpeTHMUECKOH M MNpPOPEecCHOHANbHONM MPAKTHUYECKOM IMOATOTOBKHU
00y4aroImuXxcs COCTABIISIOT MPAKTUYESCKUE 3aHATHS.

CocraB U coaepkaHUe NPAKTUYECKUX 3aHATUN HAIpaBIEHbl Ha peayn3anuio PenepaabHOTO
rOCYJapCTBEHHOTO O0O0pa30BaTENbHOIO CTaHIApTa CPEAHEro OoOmero oOpa3oBaHHs C Y4EeTOM
MOJIy4aeMOM CHEeUaIbHOCTH.

Benymieidi AMIakTHYECKOM 1LENbI0 MPAKTHMYECKUX 3aHATHHA  SBJIseTCs  (OPMHPOBAHUE
npoecCHOHANBHBIX MPAKTUYECKUX YMEHUI (yMEHMH BBINOJHATH OIpe/ieleHHbIe JeHCTBUS,
orepanuy, HEOOXOIUMBIE B IMOCIEAYIOIMEM B NMPO()EeCCHOHAIBHOW NEATETbHOCTH) MM y4eOHBIX
MPAKTUYECKUX YMEHUM (YMEHUl pemarh 3aJa4uu Mo MaTeMaTHKe), HEOOXOAUMBIX B MOCIEAYIOIIeH
yueOHOI eI TeTbHOCTH.

B coorBerctBHM ¢ paboueld mporpaMMoil yuyeOHOW AMCHMIUIMHBI «MaTemaTukay
MIPEYyCMOTPEHO IPOBEACHUE MPAKTUUECKUX 3aHATUH.

BrinonHeHue nmpakTU4eckux padoT 00ecreurnBaeT HOCTHKEHNE 00YJYarOIIUMHUCS CIETYIOIINX
pe3yJIbTaToB:

[1P61. BnameHwe MeTONAMH  JIOKA3aTENbCTB, AQJITOPUTMAMH  pEIICHUs 3aJad; YyMEHHE

(bopMyIMpOBaTh ONPEACICHHsI, AKCUOMBl M TEOPEMBI, IPUMEHATh X, MPOBOAUTH JI0Ka3aTeIbHbIE
pacCcyXJIeHHUs B XOJI€ PELICHUs 3a/1ay;

I1P62. ymeHue onepupoBaTh MOHATUSAMHU: CTENEHb YMCIA, JIOrapu(M 4YMCla; yMEHHUE BBINOJIHAThH
BbIUMCIIEHME 3HA4eHUH M NpeoOpa3oBaHUS BBIPAKEHUH €O CTENEHAMU M Jorapudpmam,
npeoOpa3oBaHus APOOHO-PAITMOHATBHBIX BBIPAKCHHIA;

[1P63. yMmeHue omepupoBaTh MOHATHUSMHU: PAMOHAIBHBIC, HPPALMOHAIBHBIC, ITOKa3aTeIbHBIC,
CTENEHHbIE, Jorapu(PpMHUUEcKHe, TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;
[1P64. ymeHue omnepupoBaTh MOHATUSAMU: (QYHKIMS, HENpepbIBHAS (PYHKIMSA, ITPOU3BOJHAS,
nepBooOpasHas, OINpeAeNeHHbI HWHTErpajl; yYMEHHE HaxOAuThb MPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMH, HCHOJIB3Ys CIPAaBOYHBIE MAaTEpUAlbl; UCCIEA0BATh B MPOCTEHIINX caydasx (pyHKIUU Ha
MOHOTOHHOCTb, HaXOJUTh HAaWOOJIbLIME M HAaUMEHbIIME 3HAYeHUs (QYHKUUH; CTPOUTH Trpaduku
MHOTOYJIEHOB C MCIIOJIB30BAaHUEM allllapaTa MaTEMaTHYECKOIr0 aHalIn3a; MPUMEHSTHh IPOU3BOIHYIO
IIPU PELIeHUH 3aJ]ad Ha JBUIKEHUE; pelIaTh NPaKTHKO-OPUEHTUPOBAHHbIE 33]Jaul Ha HAauOOJIbIINE U
HauMEHbIINE 3HAYEHUS], Ha HAX0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHHMS;

[1PGS. ymeHue omnepupoBaTh NOHSTHUSIMU: palUoOHaNbHAs (QYHKIUS, TOKa3aTeslbHas (QyHKIHA,
cTeneHHas (yHKUus, Jorapupmuueckass (QyHKUMs, TPUTOHOMETpUYECKHE (QYHKIMH, OOpaTHbIE
(GyHKIIUHM; YMEHHE CTPOUTh I'padKU U3YUYEHHBIX (QYHKIMH, UCTIONb30BaTh I'paduKU IpU U3y4YEeHUN
MPOIIECCOB M 3aBUCHUMOCTEH, NMpHU peUIeHuH 3aj1ad U3 APYruX Y4eOHbIX NPEJAMETOB M 33134 U3
peanbHOM KU3HU; BRIpaXkaTh (POpMysIaMH 3aBUCUMOCTH MEXKIY BEIMYMHAMU;

I1P66. ymeHnue pemaTh TEKCTOBBIE 33aJjaud PAa3HBIX TUIOB (B TOM 4YHCIE Ha MPOLEHTHI, JOJIU U
YacTH, Ha JBIKEHHE, pabOTy, CTOMMOCTb TOBApOB M YCIYyr, HAJOTH, 3a7ayd M3 00JacTu
yOpaBieHUs JHUYHBIMM U CEeMEHHBIMH (PUHAHCAMU); COCTaBJISATh BBIPAKEHUS, YpPaBHEHUS,
HEPAaBEHCTBA M UX CHCTEMBI [0 YCJIOBHIO 3a/1a4M, UCCIEA0BATh MOJIYYEHHOE PEIlIeHNEe U OLIEHUBATh
IIPaBJONO00HOCTb PE3YJIbTATOB;

[1PG7. ymeHue omepupoBaTh MOHATUSAMHU: CpelHee apudmernyeckoe, MeauaHa, HauOoJbllee U
HaMMEHblIIee 3HaYeHUs, pa3Max, TUCTIePCHs, CTAaHJapPTHOE OTKJIIOHEHUE YMCIIOBOIO Habopa; yMeHue
U3BJIEKaTh, MHTEPIPETUPOBATh HMH(OpPMAIMIO, MPEACTABICHHYI0O B TallMIax, Ha JAMarpammax,
rpaduKax, OTpaXXarollyl0 CBOWCTBA PeajbHBIX MPOLIECCOB U SBJICHUHN; MPEACTABIATh HH(POPMALIUIO
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C INOMOIIBIO TalOJMIl W JUarpaMM; HCCIEI0BAaTh CTATUCTHYECKHE JAaHHBIE, B TOM YHCIE C
NPUMEHEHHEM TpapUUECKUX METOI0B U AIEKTPOHHBIX CPEJICTB;

[1P68. ymenue onepupoBaTh MOHATUAMU: CIYYaWHBIA ONBIT U CIy4alHOE COOBITHE, BEpOSITHOCTD
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYUCIISATH BEPOSITHOCTD C MCIIOJIb30BaHUEM I'paUueCKUX METOJIOB;
MPUMEHATH (POPMYIIBI CIIOKEHUSI U YMHOKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYITBI
IIPU pEIIEHUM 3ajiay; OLICHWBATh BEPOSATHOCTH PEAIbHBIX COOBITHUH; 3HAKOMCTBO CO CIy4YalHBIMU
BEIMYMHAMU; YMEHUE MPUBOJIUTH NPUMEPHI MIPOSBIECHUS 3aKOHA OOJIBIINX YUCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

I1P69. ymenue onepupoBaTh MOHATHSAMHU: TOUKA, IPsIMasi, INIOCKOCTb, IPOCTPAHCTBO, JBYIPAaHHBIN
yToJ1, CKpEIIMBAIOIINECS MIPSIMbIE, TAPAJIEIbHOCTD U NEPIEHAUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH,
YroJl MEXAYy HpsIMbIMH, Yol MEXAY HpsIMOW U IUIOCKOCTBIO, Yrojl MEXAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKHM JO IUIOCKOCTH, PAcCTOSHUE MEXIY IMPSAMBIMHM, PACCTOSHUE MEXKIY
TUIOCKOCTSIMH; yMEHHE HCIIONb30BaTh IPH PEIICHUH 3a/Ja4 H3Y4YCHHbIE (DAKTBI M TEOPEMBI
IUTAHUMETPUH; YMEHUE OLEHUBATh Pa3Mepbl 0ObEKTOB OKPYXKAIOILEro MUpa;

I1P610. ymeHue onepupoBaTh MOHATUSAMU: MHOIOIPDAaHHHMK, CEYEHHE MHOIOIpaHHHKA, KYO,
napajiesienune], npu3Ma, nupamuaa, Gurypa U noBepXHOCTb BpPALICHUs, IWIMHAP, KOHYC, LIap,
cdepa, ceueHus GUrypsl BpallleHHs], IIOCKOCTh, Kacarolascs: cepbl, LMIMHIPA, KOHYCa, IUIO0IAb
MOBEPXHOCTH THPAMUIBI, MPHU3MBI, KOHYCa, IMJIMHApa, IUomans chepsl, o0bem KyoOa,
IPSIMOYTOJIBHOTO Mapajllesienuneaa, MNUpaMHuabl, NPU3MbI, IWIMHAPA, KOHyca, LIapa; yMEHHUE
n300pakaTh MHOTOTPAHHUKM M TOBEPXHOCTH BpPALICHHS, MX CEUCHHS OT PYKH, C IOMOIIBIO
YEpTEKHBIX HMHCTPYMEHTOB M DJJIEKTPOHHBIX CPEJACTB; YMEHHE pAaCIIO3HABATh CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [IPaBUJIbHBIE MHOIOIPAHHUKY;

I1P611. ymeHue omepupoBaTh MOHATUSAMH: IBIM)KEHHE B IPOCTPAHCTBE, MOA0OHBIE (UTYpHI B
IIPOCTPAHCTBE; UCIOJIb30BaTh OTHOLICHUE IIOIA/Ieil MOBEPXHOCTEW U 00bEMOB MMOOOHBIX (QUTYD
IIPY PELICHNN 33]1a4;

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

[1PG13. ymeHue omnepupoBaTh MOHSATHSAMH: INPSAMOYTOjJbHas CHCTEMa KOOPAWHAT, KOOPIMHATHI
TOYKH, BEKTOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE MPOU3BEJIEHUE, YTOJI MEXIy BEKTOpaMHU, CyMMa
BEKTOPOB, INPOM3BEJCHHE BEKTOpPa Ha YHCIO; HAaXOJUTh C TOMOIIBI0O H3YUYEHHBIX (QOpMyI
KOOPJMHATBI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

I1P614. ymenue BbIOMpaTh MOAXOAALINM M3YyYEHHBIH METOA A pelleHMs 33aJayH, paclo3HaBaTh
MaTeMaTHueckue (GakTbl 1 MaTeMaTHYECKUE MOJAETH B MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHHUE NPUBOAMUTH MPUMEPHl MATEMAaTUYECKUX OTKPBITHH POCCHHCKON M MHPOBOMU
MaTeMaTHYECKOW HAYKH;

[IPG1. BmameHue MeToJaMU JIOKA3aTEIbCTB, AJITOPUTMAMHU  pEIICHHUsS 3ajad; yMEHHe
(dbopMynpoBaTh ONpeAeNeHusl, aKCHOMbI U TEOPEMBI, IPUMEHATh MX, MPOBOJUTH JOKa3aTelIbHbIE
paccyKIeHHs B XO/I€ PELICHNUs 3a/1a4;

[1P62. ymeHue onepupoBaTh MOHATUSAMHU: CTEIEHb YMCIA, JIOTapu(M YMCIIa; yMEHHE BBINOIHAThH
BBIUMCIIEHHE 3HA4eHUH M TpeoOpa3oBaHUS BBIPAKEHUH CO CTEMEHAMU M Jorapudmam,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAKEHUIA;

I1P63. ymeHue omnepupoBaTh MOHATUAMU: pallMOHAJIbHBIE, HppAIMOHAIbHBIE, MOKa3aTeJbHbIC,
CTENEHHbIE, JorapupmMuuecKue, TPUTOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;



I1P64. ymenue onepupoBaTh NOHATHAMM: (QYHKLUS, HENpepblBHas (DyHKIMs, NPOU3BOAHASI,
nepBooOpas3Hasi, ONpPEACNCHHBI WHTErpaj; YMEHHE HAaXOOUTh MPOM3BOJHBIC AIIEMEHTAPHBIX
(GyHKIUH, UCTIOJIB3YS CIPABOYHBIE MAaTEPUAIIb; UCCIEA0BATh B MPOCTEHIINX CIydasx (PyHKIUH Ha
MOHOTOHHOCTb, HaXOJWUTh HAaWOONIbIIMNE M HAaUMEHbIINE 3HAYCHUs (YHKUUH; CTPOUTH TIpaduKu
MHOTOYJICHOB C HMCIIOJIb30BAaHUEM allapara MaTeMaTHYecKOro aHajn3a; MPUMEHSATh POU3BOIHYIO
IIPU PELICHHUH 3aJjad Ha JBUKEHUE; PelIaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 33Ja4ul Ha HAauOOJIbIINE U
HalMEHBLINE 3HAaYEeHUs, Ha HAXOKACHUE ITyTH, CKOPOCTH U YCKOPEHUS;

I1P65. ymeHue omepupoBaTh NOHATUSAMH: palMOHAJIbHAs (QYHKLUSA, MOKazaTeslbHas (QYHKLUS,
creneHHass (yHKus, Jorapupmudeckas (QYHKIUSA, TPUTOHOMETpUUYECKHE (PYHKIIMH, OOpaTHBIC
(GyHKINHU; YMEHUE CTPOUTH TpaduKu U3y4eHHBIX (PYHKIMHA, UCIIONB30BaTh rpaduKu MpU N3yUECHUH
MPOIIECCOB M 3aBUCHUMOCTEH, NMPH PEUICHWH 3aad U3 JAPYIHX YYeOHBIX NMPEIMETOB M 3a/1ad M3
peanbHOM JKU3HU; BBIpaXKaTh (POPMyJIaMH 3aBUCUMOCTH MEKY BEIIMYHMHAMU;

[1P66. ymenue pemaTh TEKCTOBBIC 33Jaud Pa3HBIX TUIOB (B TOM 4YHCIE Ha NMPOLEHTHI, JOJIU U
YacTH, Ha JBIXKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIYyr, HAJIOIW, 3aJayd U3 o0jacTu
yIpaBJIeHUs] JUYHBIMA U CEMEHHBIMU (MHAHCAMM); COCTABJIATh BBIPAKEHHS, YpPaBHEHMS,
HEPaBEHCTBA M MX CUCTEMBI IO YCIOBMIO 337a4YM, UCCIEI0BATh MTOJIyYeHHOE PELIeHUE U OLIEHUBATh
IIPaBJONOI00HOCT PE3YJIbTATOB;

[1P67. ymeHue omepupoBaTh HOHATHSAMH: CpeaHee apudmerHdeckoe, MeanaHa, HauOoOJbIIee U
HaMMEHBIIEe 3HAYCHHUS, Pa3Max, TUCIIEPCHs], CTAaHIAPTHOE OTKJIOHEHHE YHCIOBOTO HA0Opa; yMEHHE
W3BIICKaTh, MHTEPIPETHPOBATh HMH(GOPMAIHMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JHarpamMmax,
rpaduKax, OTpaXkaroIyl0 CBOWCTBA PEaTbHBIX MPOLECCOB U SIBICHUH; MPEACTABIATh HHPOPMALIUIO
C MOMOIIbIO TalOJMIl M JUarpaMM; HCCIElIOBaTh CTAaTUCTHUUECKUE JaHHbIE, B TOM 4YHCIE C
NPUMEHEHHEM TpapUUeCKUX METOI0B U IIEKTPOHHBIX CPEJICTB;

ITP68. ymeHue onepupoBaTh MOHATUAMU: CIYYalHBIH ONBIT U CIy4allHOE COOBITHE, BEPOSTHOCTh
CITy4ailHOro COOBITHSI; YMEHHE BBIYUCIATh BEPOSTHOCTD C MCIIOJIb30BaHHEM I'pahuuecKUX METO/I0B;
NPUMEHATH (POPMYJIIBI CIIOKEHUSI U YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThl U (POPMYIIBI
NIpU pEelICHUM 3aJ1ad; OICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMHU
BEIMYMHAMH; YMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B MPHUPOIHBIX U
OOIIECTBEHHBIX SBIICHUSIX;

[1P6Y9. ymenue onepupoBaTh MOHATHIMU: TOUYKA, MPSIMasi, TNIOCKOCTh, TPOCTPAHCTBO, JBYTPaHHBIN
yToJl, CKpeIMBaIOIINecs IpsMble, TApaJUIeIbHOCTh U NEPIEHANKYISAPHOCTD MPSIMBIX U TNIOCKOCTEH,
yrojl MEXAY TNPSAMBIMU, YrOJl MEXIy MpsAIMOH M IJIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMH,
paccTossHHE€ OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXIY HPSMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMH; yMEHHE MCIIONb30BaTh MPH pEIIeHUH 33a/4ad HM3y4YeHHblEe (DAKTbI M TEOpeMbl
TUTAHUMETPHUH;, YMEHHE OIEHUBATH Pa3Mephl 00BEKTOB OKPYKAIOIIEr0 MHPA;

[IP610. ymeHue omepupoBaTh TMOHATHUSMHU: MHOTOTPAaHHHK, CEUYEHHWE MHOTOTpaHHHKa, KYO,
napaieNienure]l, Ipu3Ma, nupamuaa, Gurypa U MoBEpXHOCTh BPAIICHUS, IMIIMHAP, KOHYC, IIap,
cdepa, ceueHus GpUTYpHI BpaIeHHS, TUIOCKOCTh, KACArOIIAsAcs cephl, MWINHIPA, KOHYCa, TUTOIIAIb
MOBEPXHOCTU THPaMU[BI, MpPHU3MBI, KOHYCa, IMJIMHApa, Iuomans chepsl, o0beM KyOa,
NPSMOYTOJIBHOTO TMapajuleNienunea, MUPaMUbl, MPHU3MbL, IMIUHApA, KOHYcCa, IIapa; yMEHHUe
n300pakaTh MHOTOTPAaHHUKU M TOBEPXHOCTU BpAIIEHUS, MX CEUEHHUS OT DPYKH, C IOMOIIBIO
YEepPTEeKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CpEJACTB; YMEHHE paclO3HaBaTh CHMMETPUIO B
MPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MTPABUIIHLHBIE MHOTOTPAaHHUKHY;



[IP611. ymenue omepupoBaTh TOHATHSMHU: IBHKEHHUE B TPOCTPAHCTBE, MOJ0OHBIE (GUTYpPHI B
MIPOCTPAHCTBE; UCIOIH30BaTh OTHOUICHUE TUIONIA/ICH TTOBEPXHOCTEH U 00BbEMOB MOAO0HBIX (DUTYD
IIpU pELICHNN 33]1a4;

[TPG12. ymMeHMe BBIYUCIATH TEOMETPHUSCKUE BEIIMUUHBI (JITMHA, YTOJ, TUIOIAalb, 00hEM, TUIOIIA
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/BI;

I1P613. ymeHue onepupoBaTh MOHATUAMHU: NPSAMOYToJbHAas CUCTEMAa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKASIPHOE IIPOU3BEIEHUE, YIOJI MEXKIY BEKTOpPaMHU, CyMMa
BEKTOPOB, IPOU3BEIEHUE BEKTOpa HAa YMWCJIO; HAXOAUTh C IOMOINBIO M3Y4YEHHBIX (HOpMyI
KOOpJMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs TOUKAMY;

[1P614. ymenue BbIOMpaTh MOIXOAAIINA M3yUYEHHBIA METOJ Ui PEIICHUs 3aJaud, pacro3HaBaTh
MaTeMaTH4eckue (akThl 1 MaTEMAaTHYECKUE MOJETH B MPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHME INPHUBOJIUTH IPUMEPBl MATEMATHYECKUX OTKPBITMM POCCUHCKOW M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[IPyl. ymeHue onepupoBaTh MOHATUAMM: OIPENEICHHUE, aKCHOMA, TEOPEMA, CIEACTBHUE, CBOMCTBO,
IPU3HAK, J0Ka3aTebCTBO, PAaBHOCUJIbHBIE (DOPMYITUPOBKU; yMeHHE (HOpPMYyIUpoBaTh 00OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKIAEHUE, NIPUBOJUTE NPUMEPHI U KOHTPIPUMEPBI, MCIOJIb30BaTh METOJ
MaTEMaTUYECKONM MHIYKLUH; IPOBOJUTH [OKA3aTEJIbHBIE PACCYXKICHUA IPU PELICHUM 3a]ad,
OLICHUBATh JIOTUYECKYIO NIPABUIIBHOCTD PACCYKICHUM;

[IPy2. ymeHue omnepupoBaTh NOHSTUSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpallu HaJ
MHOXXECTBAMHU; YMEHHUE HWCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIM armapar Uil OINHUCAHMS
peaJIbHBIX MPOLIECCOB U SIBICHUW M MpU PEIICHUWU 3ajad, B TOM YHUCIE U3 JPYrUX 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;

[1Py4. ymeHue cBOOOJHO ONEpPUPOBATH MOHATHSIMU: COUETAHUE, MIEPECTAHOBKA, YUCIIO COUYETaHMH,
YHUCJIO TIepecTaHoBOK; OuHOM HplOoTOHa; yMeHuMe NpPUMEHSTh KOMOWHATOpHBIE (AaKTBl U
pacCyKJIeHHUs U1 PELICHUs 3a/a4;

[IPyS. ymeHune onepupoBaTh NOHATUSAMHU: HATYPAJIbHOE YHCIIO, LIEJIO€ YUCII0, OCTATOK 10 MOJYJIIO,
palMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YUCII0, MHOKECTBA HATYPAIBHBIX, LIEbIX, PAMOHAIBHBIX,
JeUCTBUTENbHBIX YHCEN; YMEHHE MCIOJIb30BaTh MPU3HAKM JAEIMMOCTH, HAaUMEHbIIMH oOImui
JeTUTeNh U HauMeHbIlee oblee KpaTHOe, alropuT™ EBKiIMa MpH pelieHnu 3a/1ad; 3HaKOMCTBO ¢
Pa3IMYHBIMU TO3ULUOHHBIMU CUCTEMaMU CUHUCIICHUS;

[1Py6. ymeHue cBOOOJHO OMEPUPOBATh MOHATHSIMHU: CTENEHb C ILEJIBIM I0Ka3aTelleM, KOpEHb
HaTypaJbHOM CTENEHHW, CTENEHb C PAalHMOHAIBHBIM II0KAa3aTeJIeM, CTENEHb C JIEHCTBUTEIIBHBIM
(BellecTBEHHBIM) IOKa3aTeneM, jorapudm uuciaa, CUHYC, KOCHHYC M TaHTE€HC MPOHU3BOJILHOTO
YHUCIIA;

[IPy7. ymeHue omnepupoBaThb MOHSATHSAMH: TOXIECTBO, TOXJIECTBEHHOE IMpeoOpa3oBaHUeE,
YPaBHEHUE, HEPABEHCTBO, CHUCTEMA YPAaBHEHMM M HEPAaBEHCTB, PAaBHOCHUJIBHOCTb YPAaBHEHHH,
HEPABEHCTB U CHUCTEM, palMOHAJbHBIEC, HWPPALMOHAIBHBIE, I10KA3aTEIbHbIE, CTEIECHHBIE,
norapupMUUECKue, TPUTOHOMETPUUYECKUE YpaBHEHUs, HEPABEHCTBA M CHUCTEMbI, YMEHHME pellaTh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IOMOILNBIO Pa3IMYHBIX IPUEMOB; pellaTh YpPaBHEHHS,



HEPaBEHCTBA U CHUCTEMBI C MapaMeTpOM; NMPUMEHATb YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peleHHsI MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00J1acTe HAyKHU U PEeabHOM KU3HH;
[1Py8. ymeHue cBOOOAHO ONEPHPOBATh MOHATHAMHU: Tpaduk (yHKIMH, oOpaTHas QyHKUUS,
KOMIO3ULUS (YHKUWH, JUHEeWHas (QYyHKIUSA, KBaapaTuyHas (YHKIHS, CTerneHHas (QyHKIus c
LEJIBIM MTOKa3aTeNleM, TPUroOHOMeTpudeckre (pyHKIHHU, 0OpaTHbIE TPUTOHOMETPUYECKUE (YHKIINH,
nokas3aTenabHas U Jiorapupmuyeckas (yHKLIHUU; YMEHHE CTPOUTh Ipa@uKu (YHKIHMM, BBITOIHATH
npeoOpa3zoBanus rpadukoB (YHKIHH, YMEHHE HMCIOJIb30BaTh rpaduku (QYHKIUN I U3ydeHUS
IPOLIECCOB M 3aBUCUMOCTEN IPU PELICHUM 3a]ad U3 IPYrux y4eOHbIX MPEIMETOB U U3 peabHON
KHU3HU; BBIpaXKaTh (OpMyJIaMu 3aBUCUMOCTH MEX/y BEJIMYMHAMHU; YMEHUE CBOOOIHO ONEPUPOBAThH
MOHATUSIMH: YETHOCTh (YHKIMM, TEPUOAUYHOCTh (YHKIWH, OrPAaHUYCHHOCTb (PYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEeMYM (YHKIMH, HAaHOOJIbIIIEe U HAaUMEHbIIee 3HAUYCHHUs (PYHKIIUU
Ha TPOMEXYTKE; YMEHUE MPOBOJUTH UCCIIEAOBaHUE (PYHKIMHU; YMEHHE HCIOIB30BaTh CBOICTBA U
rpaduky QYHKIMNA U pelIeHus] ypaBHEHUH, HEPAaBEHCTB M 33/1a4 C ITapamMeTpaMu; n300pakaTh Ha
KOOP/AMHATHOH MJIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHU, HEPAaBEHCTB U UX CHCTEM;

I1Py9. ymeHue cBOOOJHO ONEpUPOBAaTH HOHATUSAMH: IOCIEIOBATENBHOCTb, apu(MeTHueckKas
nporpeccusi, FreoMeTpruecKas mporpeccus, 6eCKOHeUHO yObIBaIOIIas reoOMeTpUyecKasi Iporpeccus,
YMEHHE 3a/1aBaTh [10CJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOLIbIO PEKYPPEHTHBIX (hopMyI;

[1Py10. ymeHue omepupoBaTh MOHATUSMH: HENPEPHIBHOCTh (PYHKIUH, ACHMITOTHI Tpaduka
¢dbyHKIMU, TiepBas W BTOpas MPOW3BOAHAS (PYHKLIWH, TE€OMETPHUECKUH W (PU3MUECKUIl CMBICT
MIPOU3BOIHOM, TIEPBOOOpA3HAs, ONPEACIICHHBI HHTErpall; YMEHNE HaXOIUTh aCHMOTOTHI rpaduka
(GyHKINW; yMEHHE BBIYUCIATH TPOM3BOJHBIE CYMMBI, MPOU3BEIACHUS, YACTHOTO W KOMIIO3UIHH
GyHKUMH, HAaXOQUTh ypaBHEHME KacaTelIbHOM K Tpapuky (GYHKIMH; YMEHHE MHCII0Jb30BaTh
NPOU3BOJIHYIO JUI HUCCIIEAOBAaHUS (QYHKUMH, JUIS HAXOXKJEHHWs HAWIydllero pelieHus B
MPUKIIAJHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U (PU3MUECKUX 3ajjayax, JUlsl OonpeaeIeHus
CKOpPOCTH U YCKOPEHHUS; HAXOIUTh IUIOMAAN U 00bEeMBI (PUTYp € MOMOIIbIO HHTErpaia; MPUBOIUTD
IIPUMEpPbI MaTEMAaTUYECKOI0 MOAETUPOBAHMS C TIOMOLIbIO TU(DHepeHIInabHBIX YpaBHEHHIA;
[MIPyll. ymeHume omepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, COMpPSDKEHHBIE KOMIUIEKCHBIC
qHuciaa, MOAYJIb W apryMEHT KOMIUIEKCHOTO dHcia, (opMa 3amucu KOMIUIEKCHBIX —YHCell
(reomeTpuyeckasi, TPUTOHOMETPUYECKAsl U aldredpanyeckas); yMeThb POU3BOAUTH apUPMETHUECKHE
JEWCTBUS C KOMIUIEKCHBIMHU YMCIIaMU; TIPUBOIUTH TPUMEPHI HCITOJIb30BAaHHS KOMIUIEKCHBIX YHCET;
[1Py12. ymeHue CBOOOJHO OMNEpUPOBaTH MOHATUSAMHU: CpeaHee apupMeTHYecKoe, MeJHaHa,
HauOoJplllee M HauMEHbIlee 3HAYEHMs, pa3Max, IUCIEpPCHUs, CTaHAAPTHOE OTKIOHEHHE [UIs
OINMCAHMsI YHMCIOBBIX JaHHBIX; YMEHHE MCCIEOBATh CTATUCTHUYECKHE JAHHBIC, B TOM 4YHCIE C
IpPUMEHEHHEM TIpaUuecKuX METOJIOB U OJIIEKTPOHHBIX CPEJCTB; TpaHUuecKd HCCIe0BaTh
COBMECTHBIE HAOIIOJICHHS C TIOMOMIBIO THarpaMM pPacCeHBAaHUS U IMHEHHOW PETPECcCHH;

[1Py13. ymeHHe HaXOAUTh BEPOATHOCTH COOBITUH C HCHOJB30BaHHWEM TpapHUUECKUX METOJIOB;
MPUMEHSTh JUIsl pelIeHus: 3agad (HOpMyJbl CIOKEHUS W yMHOXKEHHSI BEpOSITHOCTEH, (opMyIiry
MOJIHOM BeposITHOCTH, (opmyny bepHymin, komOuHatopHble (QakTel U (GOPMYIBI;, OLEHUBATh
BEPOSITHOCTH peajbHBIX COOBITUH; yMEHHE ONepHUpOBaTh MMOHATUSAMH: CIydaiiHas BeJIWYMHA,
pacripesielieHue  BEpOATHOCTEH, MaTeMaTH4ecKoe OXXKHUJaHWe, JUCHepCUst M CTaHJIapTHOE
OTKJIOHEHHE CIy4alHOW BeIMYUHBI, (YHKIUHU paclpeneieHus W IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOTO M HOPMAJIBHOTO paclpe/ielieHuil; yMEHHE HCIOJIb30BaTh CBOWMCTBA HM3YYEHHBIX
pacripenieieHuit IJisl pemeHns 3a/1a4; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIMX YHCEN, METOJIBI



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

[1Py14. ymenue cBOOOJHO OonepuUpoBaTh MOHATHSMM: TOUYKaA, IpsiMasi, IJIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIyd, IUIOCKMH Yroj, JBYIPaHHBIM yroj, TPEXTPaHHBIA Yroj, IepeceKaromuecs,
[apajuleJIbHbIE U CKPEIMBAIOIINECS NPSIMbIE, MAPAILIENBHOCTh U NMEPIEHAUKYIISIPHOCTD MPSAMBIX U
IUIOCKOCTEH, yroJl MEXAy MpsMBIMHM, YroJl MEXAYy IpsAMOM M IUIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMH; yMEHHME MHCII0Jb30BaTh IPH pEIIEHUH 3aJad M3y4deHHble (DAKTbl M TEOpeMbl
IUTAaHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM MUPE; YMEHUE OIIEPUPOBATh
MOHATUSAMM: MHOTOIPDAaHHHUK, CEUEHUE MHOIOIPAHHMKA, IPABWIBHBIM MHOTOTPaHHUK, INPU3MA,
nupampia, QGurypa ¥ TMOBEpXHOCTh BpallleHWs, LUWJIMHApP, KOHYyC, map, cdepa, pasBepTka
IIOBEPXHOCTHU, CEUYEHUsI KOHYCa M LIWJIMHAPA, apajuleIbHble OCH WM OCHOBAaHHUIO, CEYEHME 11apa,
IUIOCKOCTh, Kacaromasics chepbl, HWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEYCHHE MHOTOIPaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI M MOBEPXHOCTH BpAIEHUS, MX CEUCHHs, B TOM YHCIE C
IIOMOILBIO  3JIEKTPOHHBIX CPEJCTB; yMEHHE IPUMEHSTh CBONCTBA TI'E€OMETPUYECKUX (uUryp,
CaMOCTOSITENIbHO (HDOPMYIMPOBAaTh ONpEAETICHUS H3YydaeMblX (QUryp, BBIIBUTATh THUIIOTE3bl O
CBOMCTBaX M IMpHU3HAKaX IeOMETPHUYECKUX (Uryp, 0OOCHOBBIBATH WMJIM OIpPOBEPraTh HUX; yMEHHE
IPOBOJUTh KIacCU(UKALUIO (QUIYyp IO pPA3JIMYHBIM HPU3HAKAM, BBIIOJIHATH HEOOXOIUMbBIE
JIOTIOJIHUTENbHBIE TIOCTPOEHUS;

[TPy15. ymeHnue cBOOOTHO OMEPUPOBATH MOHATUAMU: TUIOMAAL GUTYPBI, 00BEM (QHUTYpHI, BEIUIHHA
yrja, pacCTOSHUE OT TOYKHU [0 IJIOCKOCTH, PACCTOSIHUE MEXAY MNPSMBIMH, PACCTOSTHUE MEXAY
TUTOCKOCTSIMH, TUIOMAlb CeEphl, MIONIalb MOBEPXHOCTH MUPAMUIBI, IPU3MBbI, KOHYCA, UIHHIPA,
0o0beM Ky0a, MPsAMOYTOJIBHOTO MapajuleNenunesia, NupaMuibl, IpU3Mbl, WIKHAPA, 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 (DUTYpPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHHE HCII0JIb30BATh T'€OMETPUYECKUE OTHOUICHMS, HaXOAUTh TI'€OMETPUYECKUE
BEJIMYMHBI (JJIMHA, YroJl, IJIouaib, 00beM) MPU PEIIEHUH 3a/1a4 U3 APYTUX y4eOHbIX MPEIMETOB U
W3 peaJbHOM KU3HU;

[1Py17. ymeHnue cBOOOJHO ONEpUpPOBATh MOHATUAMU: NIPSMOYTOJIbHAs CUCTEMA KOOPJIUHAT, BEKTOD,
KOOpJAMHATBl TOYKH, KOOPAWUHATBl BEKTOpAa, CyMMa BEKTOPOB, IIPOMU3BEACHHUE BEKTOpA Ha 4YHCIIO,
pasiokeHue BEKTOpa Mo 6a3ucy, CKaIsipHOE IPOU3BEACHNE, BEKTOPHOE MTPOU3BEICHHE, YTOI MEXKIY
BEKTOpPAMM; YMEHHME HCIIOJIb30BaTh BEKTOPHBII M KOOPAMHATHBI METOX MJI1 pPELICHUS
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. ymeHume MonenupoBaTh peajbHbIE CHTyalldd Ha S3bIKE MAaTEMAaTHKH; COCTaBIIATH
BBIPQXKEHUS, YPABHEHMs, HEPABEHCTBA M HUX CHUCTEMbl IO YCIOBUIO 3a/layM, HCCIIEI0BaTh
MIOCTPOCHHBIE MOJIENIM C MCIOJIb30BAaHUEM allapara aiaredOpbl, WHTEPIPETUPOBATh MOTYyYEHHBIN
pE3yJIbTaT; CTPOUTh MAaTEMATUUECKUE MOJIEIH C IMOMOILBIO T€OMETPUUECKUX MOHITUM U BEIUYMH,
pelmars CBA3aHHBIE C HUMHU IPAaKTHYECKUE 3aJauyM; COCTABJIATh BEPOSTHOCTHYIO MOJENb H
UHTEPIIPETUPOBATh IONYYEHHBIM pe3ynbTaT; pellaTh MPUKIAAHBIE 337aud  CPEACTBaAMU
MaTeMaTHYECKOro aHAJIN3a, B TOM YHUCIIE COIIMATbHO-I)KOHOMHUYECKOTO U (PM3UUECKOT0 XapaKTepa;



[IPy19. ymeHnune BbIOMpATh MOAXOMSIIUA METON IJIsi pEUICHUs 3a7a4d;, NMOHUMAaHWE 3HAYMMOCTH
MaTeMaTUKd B H3YYEHMM IPUPOJHBIX M OOIIECTBEHHBIX IIPOLIECCOB M SBICHUM; yMEHUE
pacrno3HaBaTh IpOSIBICHHE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEpPHI
MaTE€MaTUYECKUX OTKPBITHUM POCCUICKON U MUPOBOM MaTeMAaTHUYECKON HAYKH;

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

MP2. ycTaHaBiaMBaTh CyLIECTBEHHBIN NMPU3HAK WM OCHOBAHMS Ul CpPAaBHEHMsI, KilacCU(UKaLuu U
0000I1IeHHS;

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

MP4. BbISBIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMSIX;

MP7. BnaneTp HaBbIKAMHU Y4€OHO-HCCIIEOBATEIbCKOM U IMPOEKTHOM JESTEIBbHOCTH, HaBbIKAMU
paszpereHus mpooieM;

MPS. criocoGHOCTh U TOTOBHOCTbh K CAMOCTOSATEIbHOMY IOMCKY METOJOB PEIICHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP9. oBnaneHune BHIAMHU AEATEIBHOCTH IO IOJYYEHHMIO HOBOI'O 3HAHHUA, €r0 HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX CUTYallUsX, B TOM YHCIE NPH CO3JaHUU
Y4EOHBIX M COLIMATbHBIX IIPOEKTOB;

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

MP11. craButh u (QopMyTupoBaTh COOCTBEHHBIE 33Ja4l B OOpPa30BaTEIbHOW NESITEIBHOCTH WU
KU3HEHHBIX CUTYallUsIX;

MP12. BBISIBIATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UpPOBATh 3a/1a4y, BbIIBUraTh TUIIOTE3Y
€€ pelICHMs], HAXOANUTh apryMEHTHI IS JOKa3aTeJIbCTBA CBOMX YTBEPKIAEHUH, 3a7aBaTh apaMeTPhI
Y KPUTEPUU PELICHMS,

MP13. aHanu3upoBaTh NOJYYEHHBIE B XO/I€ PELICHUS 3a1a4ll PE3YJIbTaThl, KpUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP14. naBaTh OIIEHKY HOBBIM CUTYallUSM, OLIECHUBATh IPUOOPETEHHBIN OMBIT;

MP15. pa3zpabatbiBaTh IUIaH pelIeHUs MPoOIeMbl C YIETOM aHaIM3a UMEIOLIUXCS MaTepHalIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

MP16. ocyiiecTBisATh IeJCHANPABICHHBIM MOWCK TEPEHOCa CPEJCTB M CHOCOOOB NIEHWCTBHS B
npodeccuoHaNbHYIO Cpeny;

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

MP18. ymeTs UHTErpUpPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeill;

MP20. cTaBuTh npo0iaeMbl U 331a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHMUS;

MP21. BnameTre HaBbIKAMHM IMOJy4€HHUS UWHGOpPMalMW U3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIISATh MOUCK, aHATN3, CUCTEMATH3AMIO0 U UHTEPIIpETaluio HH(OpMaLun
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

MP22. co3naBaTh TEKCThl B pa3IMYHBIX (hopMaTax ¢ y4eTOM Ha3Ha4yeHUs MH(OpMAIUM U 11eJIeBOH
ayJAMTOPUH, BEIOKpAst ONTUMANIbHYIO (hOpMY Mpe/ICTaBIeHHs U BU3YyaTU3aliH;

MP23. oueHuBaTh JAOCTOBEPHOCTh, JETUTUMHOCTh MH(OPMAILMU, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-ITUYECKHM HOpPMaM;

MP26. ocymiecTBiasTh KOMMYHUKALIUK BO BCeX cepax KU3HU;
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MP27. pacrio3HaBaTh HeBepOAIbHBIC CPEACTBA OOIIECHUS, TOHUMATh 3HAYCHUE COIMAIbHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI[UH ¥ CMATYaTh KOH(DIUKTHI,

MP28. BnaieTs pa3InyHbIMU CIIOCOOAMH OOIIEHUS ¥ B3aUMOICHCTBUS;

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

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

MP31. noHUMAaTh ¥ UCTIOIB30BATH MPEUMYIIIECTBA KOMAHTHON ¥ MHIUBHUIYaTIbHON pabOTHI;

MP33. mnpuHMMAaTh 1LI€IM COBMECTHOH JeATEIbHOCTH, OpPraHM30BBIBATH W KOOPIUHUPOBATH
JEHCTBUS 10 €€ JOCTUKEHUIO: COCTABIIAThH IUIaH ACHCTBUIA, paclpeiessaTh POJU C yUeTOM MHEHUMN
Y4aCTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHOM PabOThI;

MP34. ouieHuBaTh Kau€CTBO CBOETO BKJIA/Ia U KaXKI0I0 YYaCTHUKA KOMAH/IbI B OOIIUNA pe3yyibTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

MP38. caMOCTOSATENFHO OCYIIECTBIISATh IMO3HABATEIBHYIO NIESTEILHOCTh, BBIBIATH IPOOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTENbHON AESITETbHOCTH U KU3HEHHBIX
CUTYaIUsX;

MP39. caMOCTOATEIBHO COCTABISATH IUIAH PELICHHUS MPOOJIEMBbI C YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOUTEHUIA;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHSsIM;

MP41. pactuupsaTh paMKi yueOHOTO ITPEIMETa Ha OCHOBE JIMUHBIX MPENOYTECHUIH;

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

MP44. cioco6cTBOBaTh POPMUPOBAHUIO U MPOSIBICHUIO MIMPOKOW SPYAUIMHU B Pa3HBIX 001aCTAX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

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

MP46. BnageTh HaBbIKaMH [TO3HABATEIbHON pe(UIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX AEUCTBUN U

MBICJIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHHI;
MP47. ucnonp3oBaTh NpueMbl peQIIeKCUH ISl OLEHKU CUTYaI[MH, BBIOOpa BEPHOTO PEIICHMUS;

B) SMOLMOHAJIbHBIM UHTEIIEKT, IPEANoJaralomuil chopMUpPOBAHHOCTD:
MP49. camoco3HaHusI, BKIIOYAIOIIETO0 CIIOCOOHOCTH MOHUMAThL CBOE OIMOIMOHAILHOE COCTOSIHHE,

BHJICTH HAMPABJICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cPepbl, OBITH YBEPEHHBIM B ce0e;
MP50. camoperynupoBaHusi, BKJIFOYAIOUIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJEHHUE, CIIOCOOHOCTh aaNTUPOBAThCS K IMOLMOHAIBHBIM U3MEHEHHUSIM U MPOSIBIISITH
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. smnatum, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHHUE JIPYTHX,
YUUTHIBAaTh €ro TMpU OCYIIECTBICHHMH KOMMYHUKAIIMM, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKNBAHNIO;

MP54. npunumats ce0s, MOHUMAs CBOM HEJOCTATKH M JIOCTOMHCTBA;

MPS55. npruHEMaTh MOTHUBBI M aPTYMEHTBI IPYTUX JIOAEH IIPU aHAIIU3€E PE3YyIbTAaTOB ACATEIBHOCTH;
MP56. npu3HaBaTh CBOE MPaBO U MPaBO APYTUX JIO/EH Ha OIUOKH;
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MP53. conuanbHBIX HaBBIKOB, BKJIIOYAIONINX CHOCOOHOCTHh BBICTPAWBATh OTHOIICHHS C JPYTHMH
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3pemiaTh KOH(IUKTHI;

JIP1. choOpMHUPOBAaHHOCTh TPAKAAHCKOW TO3UIMH  OOY4YaIOIIErocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO 00IIEeCTBA;

JIP6. ymeHue B3aUMOJICHCTBOBATD C COLIMATBHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIMSIMU
M Ha3HAUYEHHEM;

[aTPUOTHYECKOIO BOCIIUTAHUSA:

JIPS. chopMUpPOBaHHOCTH POCCHICKONW TPaKJAHCKOW HIACHTUYHOCTH, MATPUOTHU3MA, YBAKCHHS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Iepe]l PoauHoM, ropnoctu 3a cBor Kpai, cBoro Poauny,
CBOM A3BIK U KYJIbTYpY, IPOIJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

JIP9. 1IeHHOCTHOE OTHOIIEHHE K IOCYIapCTBEHHBIM CHUMBOJIAM, MCTOPHUYECKOMY M INPUPOJTHOMY
HacJeAMIo, MaMITHUKAM, TpaJIulusIM HapooB Poccun, goctuxkenusm Poccun B Hayke, UCKYCCTBE,
CHOpTE, TEXHOJIOTUAX U TPYAE;

JIP11. oco3HaHue TyXOBHBIX LICHHOCTEW POCCUICKOTO HAPOa;

JIP12. chopMupoBaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEICHYS;

JIP14. oco3Hanue TUYHOrO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYIYILETO;

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

JIP17. ciocoOHOCTH BOCIIPUHUMATD Pa3IMYHbIC BUbI HCKYCCTBA, TPAIUIIMN U TBOPUYECTBO CBOETO U
JPYrUX HapoJO0B, OLIYHIaTh SMOLMOHAIBHOE BO3JAEHCTBUE HCKYCCTBA; KYJIbTYPHBIX TPaJuLUl U
HapoOJIHOT'0 TBOPYECTBA; TPYAOBOI'O BOCIIUTAHMUS:

JIP23. rOTOBHOCTH K TPyAY, OCO3HaHHE LIEHHOCTH MacTePCTBa, TPYAOIIOOHE;

JIP25. unTepec K pa3nuyHbIM cdepam MpodeccHOHATIBbHON AESITENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;
JIP26. roTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAHMIO HAa MPOTSHKEHUU BCEH
KU3HH;

JIP27. chopMHUpPOBAaHHOCTh HKOJIOIMUYECKON KYyJIbTYpbl, TIOHMMaHUE€ BIUSHUSA COIHAJIBHO-
SKOHOMMYECKHUX IIPOLECCOB HA COCTOSIHME NPUPOJHOW M COLMAIBHOM CpENbl, OCO3HAaHUE
r7100aJIbHOTO XapaKkTepa 3KOJI0rMYECKUX MpolieM

JIP30. yMEHUue MIPOTHO3UPOBATH HeOIaronpusTHbIC IKOJIOTHYECKUE MIOCJIEACTBUS
MpeANPUHUMAEMbIX AEHCTBUNA, TPEIOTBpalIaTh UX;

JIP32. cpopMHUPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOLIECTBEHHOM IPaKTHUKH, OCHOBAHHOTO Ha JHajore KyJbTyp, CIHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

JIP33. coBepiIeHCTBOBaHUE SI3BIKOBOM M YMTATEIBCKON KYJBTYPhl KaK CPEACTBA B3aUMOJCHCTBUSA
MEXy JIIOJIbMH U TIO3HAHUS MUDA;

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

CozmepxaHue MPAKTUUECKUX U JIAOOPAaTOPHBIX 3aHATUM OPUEHTHPOBAHO HAa TMOATOTOBKY
o0yJaroImuxcs K OCBOSHUIO INPO(PECCHOHATBHOIO MOIYJIS MPOrpaMMbl MOJITOTOBKHM CHELUATNCTOB
CpEIHET0 3BEHA M0 CHEUUATIBHOCTA U (POPMHUPOBAHUE 00U{UX KOMNEMEHYUIL:

OK 01 Bsibupare crnocoObl pemeHust 3aaad  NpoPEecCHOHANBHON  JIeATENbHOCTH
IIPUMEHMUTEIBHO K Pa3IMYHbIM KOHTEKCTaM
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OK 02 MHcnonws3oBarh COBpPEMEHHBIE CpEACTBA IOWUCKA, aHalW3a W UHTEPHpPETalUu
nHpopMauu M HMHOOPMALMOHHBIE TEXHOJOTHUU [JIsl BBIIOJHEHUs 3a7ad MNpogecCHOHATbHON
NEeSATEeIbHOCTH

OK 03 IlmanupoBaTh W peaIU30BBIBATH COOCTBEHHOE MPOGECCHOHAIBHOEC M JIMYHOCTHOE
pa3BHUTHE, TPEINPUHUMATEIHCKYIO ICSITCILHOCTh B MpOodecCHOHANBLHOW cdepe, HCIOJIb30BaTh
3HAHUSA 10 MPABOBOM U (PMHAHCOBON I'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIHIX

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

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

OK 06 IIposBisaTh rpa’kJaHCKO-MIATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEJICHUE HA OCHOBE TPATULHUOHHBIX POCCHUMCKUX JTYXOBHO-HPABCTBEHHBIX ILIEHHOCTEH, B TOM
YHClie C YyYeTOM TrapMOHHU3ALUK MEXHAIIMOHATIBHBIX U MEKPEIUTHO3HBIX OTHOILIEHUH, MPUMEHSTh
CTaHAApThl aHTUKOPPYIIIUOHHOTO TOBEACHUS

OK 07 CopeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpeiibl, pecypcocOepekeHHIO, TPUMEHSTh
3HaHUS 00 W3MCHCHWHM KJIMMAara, WPHUHIUIBI OEPEeKIMBOTO IMPOHW3BOACTBA, 3(P(HEKTHBHO
JIECTBOBATDH B YPE3BBIYANHBIX CUTYAIIHIX

OK 08 Hcmomnb3oBaTh cpeactBa (U3NYECKON KyIbTYPHI IS COXPAaHEHHS W YKpPEIUICHUS
3I0pOBbs B Ipolecce MpohecCHOHATBHON eATEeNbHOCTH U MOAJIEPKaHUsI HEOOXOAUMOTO YPOBHS
(U3HYECKO MTOATOTOBICHHOCTH

OK 09 Ilonb3oBarbcs MpodeccHOHANBHON TOKyMEHTalueld Ha TOCYIJapCTBEHHOM H
WHOCTPAHHOM SI3BIKaX.

Brinonnenue npaktuyeckux padboT no yuebHol aucuuiianie «MaTtemaTrukay HalpaBlIeHO Ha:

- 00o0mieHne, cHUCTeMaTU3alMIo, YIIIyOJeHHWEe, 3aKpelyieHWe, pa3BUTHE W JACTATN3AIUI0
MOJIYYEHHBIX TEOPETHUECKUX 3HAHUI MO KOHKPETHBIM TeMaM y4eOHOW JUCIUILTUHBL,

- (opmupoBaHue yMEHUN NPUMEHSTH TMOJYyYEHHbIE 3HAHUSA Ha MPAKTUKE, PEATH3aLUI0
€IMHCTBA MHTEIUIEKTYabHOM U MPAKTHYECKON JAEeATeIbHOCTH;

- (¢dopMupoBaHME€ ¥ pa3BUTHE yMEHUW: HaAOMIOIaTh, CpaBHHUBATh, COMOCTABIISATH,
aHaTM3UpOBaTh, JeiaTh BBIBOABI M OOOOIIEHHS, CAMOCTOSTETPHO BECTH HCCIEIOBAHUSA,
MOJIB30BATHCS PA3IMYHBIMHU MPUEMaMU U3MEPEHHM, 0DOPMIISITh PEe3yabTaThl B BUJE TAOJMII, CXEM,
rpaduKoB;

- Ppa3BUTHE WHTEIUICKTyaJIbHBIX yMEHUH Yy OyAylmux CHEIUATUCTOB: aHATUTHYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIp.;

- BBIPA0OTKY TpPH PEIICHUH TOCTABIEHHBIX 3a/a4 Mpo(ecCHOHATBLHO 3HAYMMBIX KauecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsh MHUIIMATHBA.

[TpakTudeckue 3aHATHS TPOBOISTCA B pPaMKAaX COOTBETCTBYIOIIEH TEMBI, IOCIE OCBOCHHS
TMIAKTUUECKUX SIHUII, KOTOphIe 00SCTICUNBAIOT HATMYNE 3HAHUM, HEOOXOMMBIX JUIS €€ BBITOTHEHHS.
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2METOANYECKHUE YKA3AHUSA
Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansTue Ne 1
«Apudmernyeckue 1eiicTBUA HAJl 1eHCTBUTEIbHBIMH U KOMILJIEKCHBIMU YHCJIAMH.
IpudankeHHbIE BHIYMCICHU D)

Heﬂb: HayLII/ITBCH BBIITIOJIHATD ,HeﬁCTBHH C ,I[CI\/'ICTBI/ITGJ'IBHBIMI/I N KOMIIUICKCHBIMH 4YHCJIaMU,
BBIIIOJIHATH HpI/I6HI/I)KeHHbIe BBIYHCIICHHA.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bpei6uparh ciocoObl perieHus 3aj1a4 npodecCHoHabHON AeATEeIbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Mcnonb3oBaTh COBPEMEHHBIE CpPEICTBA TOUCKA, aHANIM3a U MHTEPIpeTalui nHpopMauu u
MH()OPMAIMOHHBIC TEXHOJIOTUH JJIsI BEITIOJTHEHHUS 3a/1a4 MPOPECCHOHATBHON JASITeIbHOCTH;

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTBHI JICKIIHIA.
3aganue

1. Pemure 3agaun:
a) bpurane moBapoB ObuLIa yCTaHOBJIEHAa HOpMa — BbINIEKaHue xjeba 2,5 1eHTHepa B JieHb. B
NepBbId JeHb Opurajga ucrekia 2 HeHTHepa xJjieba, a BO BTOpoil neHb — 3 meHtHepa. Haiigute
MIPOLICHT BBIMIOJIHEHUSI HOPMBI B TIEPBBI M BTOPOI ICHB.
0) B xongutepckom 1iexe padoraroT 20 paboumx, u3 Hux 8§ mekapei. Kakoil mporeHT oT Bcero
qrciia paboyux 11exXa COCTaBIISIIOT meKapu?
B) Pabounii nenp noBapa-koHAUTEpAa YMEHbLIMWICA ¢ 8 yacoB 0 7 yacoB. Ha ckoibKo MpOIEeHTOB
HYKHO TMOBBICUTH MPOM3BOAUTEIHHOCTh TPYy/Ja, YTOOBI MPU TEX K€ paciieHKax 3apaboTHas Iuiara
Bo3pocia Ha 5%7?

2. Brruucnure:

5.7V (2B 550 12232 4% 42
a) [3+1:) {3 58 253)’ 6)%,
7
2 1 1 12,8:0,64+3,05:0,05
B)43+13-3-53 r) goi1t-1
g 9
& & 1Y, 2 _ A P
n155-122-(01+=); o) (182 -23-1%):2%
0,15-0,15-3 1, _q122).12%
o 3) (1307 -1,27):13,
—E'l"};:E
3. JlaHBI KOMIIIEKCHBIE YHUCTIA:
z, =3+ 2i,
Z, =4 —1i,
z, =5 +2i,
z, = 6 — 3i.
Brinoanure geiicTBus:
a) Zy "I T Z3 " Zy; 6) Zy "Zy T Z3 "Z3
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B) £y "Z3 — Z; "Iy4;

Z-_ Z:
r 5 ) 2
zZg, z4,
e) 2y x) z

3) |zj_|r |zj |! |23|r |z4|-

IMopsinok BHINOJIHEHHUS PAdOTHI:
3amaune Nel Pemmure 3agaun

2,1 _2+1 _3
1) st T
3 4 3+4 7
2 Ft;=5=7=h
Ly, 1,142 52
3) 3E+4E—(3+4j+(5+5) 7+2=7%
2 1 2 1 1 1
4 3i-12=6-D+(3-3)=2+7=2;
§ Is-l.i_ri_m:
1z 4 1z 3 12-3 3-3 o9
6) 2l32_i3_us_13_3
2 3 3 11 3-11 51 2
PP 21)_qg 4888 g 0
7) 3E+145_(3+14j+(5+3) 17 + 22 = 172,

3aganue Ne2 Bergucnure:
IMpumep. Haiitu (8+1i):(2-3i).
B
Pemenue. [lepenuiiiem 3T0 OTHOIIEHUE B BUIE JPOOH: -
YMHOXHUB, €€ YUCIUTENb W 3HaMeHaTelb Ha 2 + 3i W BBINOJIHWUB BCe MPeOOpa3OBaHMUs,
MOy I M:

(B+i)(2+3i) _ 13+#26i
[2—3)(2+3i) 13

+i

=1+ 2i

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

Kpurepun onenkn:

Ouenka "oTiau4HO'" cTaBUTCS, eciik paboTa BBHIMOJHEHA B MOJTHOM 00BEME C COONIOJCHUEM
HE00XO0TMMOM MOCIIeI0BaTEIHLHOCTH JACHCTBUM.

Ouenka ''xopomo'" CTaBUTCS, €CIM BBIMOJIHEHbI TpPeOOBaHUS K OLEHKE "OTIUYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

OrneHka "'y10BJIETBOPUTEIBHO' CTAaBUTCS, €CITM pab0OTa BBITIOJIHEHA HE TIOTHOCTHIO, HO O0BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIEC PE3YJIBTATH U BHIBOJBI.

OneHka '"Hey0BJIETBOPUTEIBHO' CTaBHUTCS, €CIM paboOTa BHITIOJIHEHA HE TOJHOCTBIO HIIN
00BEM BBITTOJIHEHHOM YacT paboThl HE TIO3BOJISET ClIENaTh MPABUIBHBIX BHIBOJIOB.
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Tema 1.1 Pa3zBurue NOHATHSA 0 YHCJIE

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

He.]]b: Hay‘lI/ITBCﬂ pf€aTh TEKCTOBBIC 3aa4i HA HAXO0XACHHUE IIPOLUCHTOB OT YHCJIa.

BoinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npo(ecCHOHAIBHON NesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIPETaluu UH(POPMAIHU U
MH(OPMAIIMOHHBIE TEXHOJIOTHH /IS BBITOJIHEHUS 33124 MPO(ECCHOHAIBHOM JICSITENbHOCTH;

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHKs, CIIPABOYHBIC MAaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3amanne

1. Hanor Ha moxozasl coctaBisieT 13% ot 3apaboTHoit miatel. [locne ynepxanus Haimora Ha
JIOXOJIbI TOBap MOJYYHJI 32 BBHIMOJHEHHYIO paboTy 46530 py6nei. Ckonbko pyOieil cocTaBisiet
CTOMMOCTb BBITIOJTHEHHOW pabOThI?

2. B uHTepHeT-Mara3uHe MOXKHO 3aKa3aTh JETajld JJs PEMOHTa IUIUTHI C JOCTaBKOM, Mpu
3TOM CTOMMOCTb JIOCTaBKM COCTaBisieT 7% oOT cToMMOCTH 3akasza. [Ipenmpusitue nemaer 3akas
neranei Ha cymmy 60000pyOnelt, mpu 3ToM moiydaeT ckuaky 15% Ha onToBeli 3aka3. Kaxosa
OyZeT CTOMMOCTH JIOCTaBKH JTOTO 3aKa3a’?

3. Komuccus 3a mexOaHKOBCKUIM mnepeBoj coctaBiseT 1,5% OT cyMMbl IepeBojia, HO He
menee 100 pyoOureii. KakoBa OyneT komuccus 3a Mex0aHKOBCKHi epeBoa cymmbl S0 000 pyOeit?

4. 25% ydacTHMKOB KOHKypca Ipo¢dmacTepcTBa nHpouuid B nonypunan, u3 Hux 10%
okazanuch B (¢uHane. CKOJIbKO OBUIO YYaCTHUKOB KOHKYypca, €ciM (PUHAIUCTaMM OKa3aauch 8
4eNoBeK?

IMopsiioK BHINOJHEHUS PA0OTHI:
Pemmire 3amaun:

OnuH MPOIEHT — 3TO OFHA COTas IOJIS yhcia. MareMaTH4ecKMMH 3HaKaMH OZMH TPOLIEHT
3anuceiBaeTcs Tak: 1%.

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

Kak naiitn 1% ot uncna? Pa3 1% 310 omHa cortas 4acte, Hamo yucio pazaenuts Ha 100.
Henenue Ha 100 moxxHO 3amMeHuTh YyMHOXeHHeM Ha 0,01. ITostomy, uroOs1 HaiiTi 1% oT manHOTO
qucia, Hy)KHO YMHOXUTH ero Ha 0,01. A ecnu Hy)xHO HailTH 5% OT 4Kcia, TO YMHOXKAeM JTaHHOE
yucao Ha 0,05 u T.71.

3adaua: MarasuH 3akymnaeT Heprocoeperaronye Jamibl mo ontoBoi 1eHe 110 pyoueit 3a
IITYKYy U npojaet ¢ HaueHkoi 30%. Kakoe Hanbonblee YuCiio TaKMX JaMIl MO>KHO KYITUTh B 3TOM
Marasune Ha 1200 py6ieii?

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

110 - 0,3 =33 py0. HalleHKA

2) OmnpenensieM po3HUYHYIO LIEHY JIAMII:
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110 + 33 = 143 py6. po3HUYHas LIeHA
3) OmpenensieM KOJIMYESCTBO JaMII
1200 : 143 =8 (ocT. 56)

Omeem: 8
dopma npeacTaBJieHUs pe3yJbTaTa: BHIITOJIHCHHOC 3a/1aHHE

Kpurepum ouenku:

Orenka "oTau4HO" CTaBUTCS, eclii paboTa BBIMOTHEHA B TIOJTHOM 00BhEME C COOIIOICHUEM
Heo0OXO0IUMOM MMOCIIEN0BATENBHOCTHA JENCTBUN.

Onenka '"xopomo' CTaBUTCS, €CIM BBIIOJHEHBI TPeOOBaHMSA K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ04YeTa.

Ornenka "y10BJIeTBOPUTENbHO' CTAaBUTCS, €CM PabOTa BBHIMOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh PABUIIbHBIC PE3YIbTATHI U BHIBOIBI.

OrneHka '""Hey/10BJI€TBOPUTENbHO' CTaBUTCS, €CIU padoTa BBHIIIOJHEHA HE TTOJHOCTHIO WIIN
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 3
«Penrenne paunMoHaJIbLHBIX YPABHEHUI U CHCTEM YPaBHEHM I

Heanb: ®opMupoBaTh yMEHHUs pelIaTh JIMHEHHBIC, KBaJpaTHbIC, OMKBaapaTHbBIE, IPOOHO-
paloOHaIbHbIE yPaBHEHUS.

BeinosiHenue padoTsl cnoco0cTByeT (POPMUPOBAHUIO:
OK 01 Boi6upats crioco0bl penieHus 3aad npoecCUOHATBbHON eATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Vcnonb30BaTh COBPEMEHHBIE CPE/ICTBA MOKCKA, aHAJIM3a U MHTEpHpeTaluy nHGopMauu 1
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOIHEHUS 3a/1a4 TPO(pECCHOHATBLHOM 1eATeIbHOCTH;

3amanne

1. Peuuth ypaBHEHHUS:

a) (x—2)—5=4—(5x—1);

0) (2x+7)(3x—1)—(5x— 1)(x+3) = (x + 1)
x—1  4d4lx,

B) I

) —cx?+12=0;
1) 10x*+ 5x = 0;
e) 2x*+3x—5=0;
x) 3x°+7x—6 =0;
3) x°+8x+15=0;
u) x*—2x*—8=0;
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K) x—4 =0
&x
1) -3 &
A —2x x-1 _ o,
M) -1  1-x _3’
2. PemuTh CUCTEMBI YpaBHEHHIA:
(3x—v =3,
) 13x — 2y = 0
(2x + 3v =3,
0) Y
Sx +6v=29;
(x?—y = -2,
B) -
L2x +yv =72;
(xv—x+Vyv =7,
) xy+x —y=13;

ITopsinok BbINOJIHEHHS PadOTHI:
1.Pemnre ypaBHEHHUS:
2.Pemure cuctembl ypaBHEHUIH
[Ipu pemieHny ypaBHEHUHN HCHOIb3YIOTCS CIAEAYIOLIUE MpaBuja NpeoOpa3oBaHusi  ypaBHEHUH B
PaBHOCHJIbHBIE:
a) Kakoil- nMbO 4JeH ypaBHEHHS MOXHO TIEPEHECTH W3 OJHOW €ro 4YacTd B JpPYryl C
IIPOTUBOIOJIOKHBIM 3HAKOM;
0) o0e yacTu ypaBHEHHUSI MOXHO YMHOXHUTH WJIH PAa3ACIUTh Ha OJHO TO e YHCio, oTimyHoe ot 0.

Kpartkue TeopeTndeckne CBeICHUS:
Pemienune ypaBuenuii |-l crenenu ¢ ogHo# nepemMeHHON
ax+b=0(x= _:b, a # 0) — 1uHeiHoe ypaBHeHMe | creneHu ¢ 0HOM epeMeHHON
ax” + bx+ ¢ =0 (a # 0) — ypasuenue || crenenu ¢ oHOI NEPEMEHHOM.
1. OnpenenuTh BUJ ypaBHEHUSI U CIIOCOO €ro perieHusl.
2. Ecnau ypaBHeHHE JIpOOHO-pallMOHAIBHOE, TO HAlTH 00Iuii 3HaMeHaTelb BeeX ApoOeil, KoTopble
BXOJISIT B ypaBHEHHE.
3. YMHOXUTB 00€ 4acTH ypaBHEHUS Ha OOIIMI 3HAMEHATEb.
4. PemmThb MOJY4EHHOE 11€JI0€ YpaBHEHUE.
5. IIpousBecTy MpoBEpKYy KOpHEH, U UCKIIOYUTH T€ U3 HUX, KOTOpbIE OOpalatoT B HYJb OOLIMIA
3HAMEHATENb.
Pemum ypaBHeHus:

a) (3x+ 1)+ (4x — 1)* = (5x — 2)°
PackpoeM CKOOKH, mpuMeHsist pOPMyJIb COKpAIEHHOro yMHOXKeHust (a + b)*u  (a — b)*
9x? 4 6x+1+16x" —8x+ 1=25x"—20x+4
9x°+ 6x+1+16x"—8x+1—25x"+20x—4=0
[IpyBeneM NOI0OHBIE YIIEHBI, TOTYIHM
18x—2=0
2

1
r=—=—
18 9
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1
OtBer: x = 5~ KOpEHb ypaBHEHHS.
7 ]

x+32 x=—4

X
—"

6)1’ =

Paznoxum x° — 4 Ha MHOXKHUTENIM M NIEPEHECEM BCE WIEHBI YPABHEHHS B JIEBYIO 4acThb. IlpuBenem

Ipo0u K 0011IeMy 3HaMEHATEIIIO:
X 7 a3

—2 x12 E-2)Er2) 0
x(x—2)—7(x—2)—8 _
(x —2)(x +2) B
x* 4+ 2x—Tx+14—-8
(x+2)(x—2) B
x*=5x+6
(x+2)(x—2) 0
Hp06b paBHa HYJIIO, KOr'/la €€ YUCIINTEID PaBCH HYIIIO, 4 3HaMCHATECJIb HC pPaBCH HYJIIO, T.C.
(x+2)(x—2)#0=>x*2,x# -2
x*—5x+6=0
D=25-24=1

541 .
X, = ———=
1 2

5—1
xﬂ:—:
2 2

Ho Tak kak x # 2, To x, = 2 — IOCTOPOHHUI KOPEHb, CIE0BATEIbHO PELICHUEM YPABHEHMUS
Oynerx, =3
OtBeT: x = 3

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

Kpurepun onenkn:

Onenka "oTau4Ho" cTaBUTCA, €ciid paboTa BBIIIOIHEHA B TTOJIHOM 00BEME C COOI0IEHUEM
HE00XO0IMMOM MOCIIeI0BATEIHLHOCTH JACHCTBUM.

Ouenka ''xopomo' CTaBUTCS, €CIU BBIMOJHEHBI TpPeOOBaHMS K OICHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Onenka '"ya0BJIETBOPUTEJIBHO' CTaBUTCA, €CIM paboOTa BBHINOJHEHA HE TOJHOCTBHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJTYYUTh MPABUIIbHBIC PE3YIbTATHI H BHIBOIBI.

OrneHka '"Hey10BJIETBOPUTEIBLHO' CTaBUTCS, €CJIM pabOTa BHIMTOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM 4acTH pabOThI HE TIO3BOJIAET CIeTaTh MPABUIHHBIX BHIBOIOB.

Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTuueckoe 3ansitue Ne 4
«PeleHue 3a1a4 Ha coCTaBJIeHHe YPaBHEHMIi ¢ MPodecCHOHATBHBIM COEPKAHMEM»

Henp: @opMuUpOBaTh YMEHHUS pELIATh TEKCTOBBIE 3a/1a4M, COCTABIIAA YPABHCHMS U CUCTEMBI
YPaBHEHHUH.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:
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OK 01 Bribupats crocoObl pemeHus 3a1a4 mpohecCHOHANbHON ASITEeIbHOCTH MPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA MOMCKA, aHAIN3a M MHTEpPHpETalud HHPOPMALUU U
MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl BBITTOJIHEHUS 3a1a4 MPO(ECCHOHAIBHOM JIESITENbHOCTH,

3aganue

1. JInst HamucaHHs aqropuTMa IpOTrpaMMbl COCTaBbTE TEKCTOBBIM (hailyl pelieHus 3agaduu:
Jlns mpuroroBiieHus Oroa med-noBap pecTopaHa MoJydyws OT HocTaBiiuka 135 kr kaproderns.
ITo peuenty nojgoBMHY HEOOXOAMMOIO KOJMYECTBA HAJI0 HApe3aTh COJOMKOMW, a BTOPYIO IIOJOBUHY
— KyOukamu. OnHako kapTodenb pelwin pa3pe3aTb HEPAaBHOMEPHO: KOJIMYECTBO HAPE3aHHOIO
KyOMKaMu JOJDKHO OBITH POBHO B JBa pasza OoJbllle, YeM HApPE3aHHOTO COJOMKOH. CKOJBKO
KHUJIOTPaMMOB KapTodelis Kax10ro BUa nojyuyuTcs?

2. JIns HamMcaHMs AJITOPUTMA MPOTPaMMbl COCTaBbTE TEKCTOBBIN (hailil pereHns 3aauu:
B ctonoBoii umeercs aBa kabens pasHbIX copToB. Macca mepBoro kabens paBHa 65kr. pyroii,
JUTMHA KOTOPOTO Ha 3M OOJIbIIE AITHHBI IEPBOTO M Macca KaKI0ro MeTpa KOTOPOTro Ha 2KT OoJbIIe
Macchl KaXJJ0I0 MeTpa repBoro kabdess, umeer maccy 120kr. Borancnure 1MHy Kakaoro kadess.

3. Ha cxiage B pectopane mmerorcs samnouku 60V u 100V. Korga ucnonszoBamm 50%
nammnouek 60V u 20% nammouek 100V, 4ro cocraBuiio B oOmiel ciaoxkHoctd 390 mammodex, TO
nammouek 60V ocranoce B 3 pasa Gombmie, yemM 100V. CKoNbKO HM3HA4YaIbHO OBUIO Ha CKIIAZEC
namnouek 60V u 100v?

4. Jleym moBapaM Obuia mopydeHa pabota. Bropoi mpuctymun k paboTe Ha yac MO3Ke

o 9
IICPBOIo. ‘Iepe3 3 gaca nocJie TOr'0, KaK MEPBbIU IMPUCTYIIUII K pa60Te, UM OCTaJIOCh BBIIIOJIHUTD G

Bceil pabotel. [To okoHYaHUM PabOTHI OKA3aJI0Ch, YTO KaXKIbIH BBITIOJIHUII TIOJIOBUHY BCEU paOOTHI.
3a CKOJIBKO YaCcOB KaXK/IbIi, paboTasi OTJEIbHO, MOXKET BBIMIOJIHUTH BCIO paboTy?

Iopsiaok BbINOJIHEHUS PA0OTHI:
Pemmte 3agauu:

[Tox anreOpandyecKkuM METOJOM PEIICHUS 3a/1a4 TTOHUMAETCs] TAKOM METOJ PEIICHHs, KoTraa
HEU3BECTHBIE BEJIMUYMHBI HAXOIATCS B PE3YJIbTATE PELICHUS YPABHEHUS WJIM CUCTEMbl YPaBHEHUH,
COCTaBJICHHBIX I10 YCIOBHIO 3aJa4H.

[Tpu pemeHun 3agau anreOpandeckKUM METOJOM OCHOBHAS MBICIUTENbHAs JEeSITeNbHOCTD
COCpeIoTauMBaeTCsl Ha TIEPBOM OJTale pEIICHHs 3aJadd: Ha pa30ope YCIOBUS 3alauyd U
COCTaBJICHUHM YPAaBHEHUU WJIM HEPABEHCTB 110 YCIOBHIO 3aa4U.

BTopbIM 3Tanom sIBAsSIETCS PEUIEHUE COCTABJICHHOTO YPABHEHUSI WJIM CUCTEMbl YPABHEHUU,
HEPABEHCTBA WJIM CUCTEMbI HEPABEHCTB.

TperbM BaXHBIM JTaliOM pPEIIEHUS 3aad SBISETCS MPOBEPKA pPEUICHUS 3aJadyd, KOTopas
MIPOBOJUTCS MO YCIOBHUIO 33/1a4H.

3adaua:

[TepBolii pabounit 3a yac aenaet Ha 10 meraneil Oomblle, YeM BTOPOH, M BBITIOIHSET 3aKa3,
cocrosimuid u3 60 neraneit, Ha 3 yaca ObicTpee, 4YeM BTOPOWM pabOouuii, BHIMOIHSIOUIMM TakoW ke
3aka3. CKOJIbKO JieTajell B ac JienaeT BTOpoil pabounii?

Pemenue:
ITycTh X meraneit B yac esaeT BTOpoi pabounii, Toraa nepsslii (x+10) netaneii.
[Tpon3BOIMTENBHOCTD Bpewms Pa6ora
o o &0 o
1 paboumii (x+10) neraneii B yac T 60 meraneii
o o &0 o
2 paboumnii X JleTasiell B yac -1 60 neranei
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Tak kak nepBbli U3rOTABIMBAET HAa 3 yaca MEHbIIIE, YEM BTOPOM, TO COCTAaBUM ypaBHEHUE:!
60 60

————=3
x x+10

[Monyurm x=-20 1 x=10 (-20 — HE MOAXOIUT IO CMBICITY 3a1a4H)
10 neranei B yac genaet BTOPOi pabOUHii.

Ortser: 10 geraseii.

dopma npeacTaBieHUs pe3yJbTaTa: BHIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Orenka "oTau4HO" CTaBUTCS, ecliu paboTa BBIMOIHEHA B TIOJTHOM 00BhEME C COOIIOICHUEM
HeoOXO0IUMOM IMOCIIEN0BATENBHOCTHA JENCTBUN.

Onenka ''xopomo'" cTaBUTCS, €CIM BBIIIOJIHEHBI TPEOOBAaHUSA K OLIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ornenka "y10BJIeTBOPUTENbHO' CTAaBUTCS, eCM paboTa BBHIMOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh PABUIIbHBIC PE3YIbTATHI U BHIBOBI.

OrneHka '""Hey/10BJI€TBOPUTENbHO' CTAaBUTCS, €CIIM padOTa BHIIIOJIHEHA HE TTOJIHOCTHIO WUITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTue Ne 5
«Pemenne panmoHaIbLHBIX HEPABEHCTBY

Hean: [ToBTOPUTH M 3aKpenuTh 3HAHUS M YMEHHUS YYallIUXCs NPU PELICHUH PaldOHAIBHBIX
HEPaBEHCTB.

BbinosiHeHue pa6oTsl cnocodcTBYeT (POPMUPOBAHUIO:
OK 01 BriGupath crocoObl pemieHus 3a1a4 npohecCHOHAIbHON AEITeNbHOCTH MPUMEHHUTENBHO K
PpasiInuHbIM KOHTCKCTaM,
OK 02 HMcnonb30BaTh COBpEMEHHbBIE CPEJCTBA MONCKA, aHAIN3a M MHTEepHpeTaluu HHPOPMALUU U
I/IH(l)OpMaHI/IOHHI)IC TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a1a4 HpO(l)eCCHOHaHLHOfI JOCATCIIBHOCTH,

3ananue
Pemuth HepaBeHCTBA!

1) 3x—(2x—7) < 3(1+x); ) x+=2>3;

3) :ﬁ—%zl; 4) x;1+xaiz?;

) x*+x—6<0; 6) x*+3x+2>=0;

7) x*<0,25 8) 4—x*<=0;

9) x*—8x>=0; 10) x*+ 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)* = 0; 16) x*(x+1)(x—6)* = 0;

17) (x+6)(x—2)3(x+3)* = 0; 18) x*(x+7)(x—5)3(x+8)* = 0;
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19) = < o; 20) EHEED - g
21) B o, 22) 99 g

IMopsinoK BHINOJIHEHHUS PAdOTHI:

1. Pemmte HEpaBeHCTBa

[Tpu penieHny HEPABEHCTB UCIIOJIB3YIOTCS CISAYIONINE MpaBuia MPeoOpa3oBaHusl HEPABEHCTBB
PaBHOCHIIbHBIC:

a) Kakoil- MO0 4iIeH HEePaBeHCTBA MOXKHO NEPEHECTH M3 OJHOW ero 4acTu B JAPYIyl0 ¢
MIPOTHBOIOJIOKHBIM 3HAKOM, OCTaBHB IPH TOM 0€3 N3MEHEHUS 3HAK HEPABCHCTBA,;

0) 00e yacTu HEpaBEHCTBA MOKHO YMHOXHUTbh WM Pa3JIeIUTh HA OJHO TO € MOJOKUTEIbHOE
YHCJI0, OCTaBHB IIPH ATOM 0€3 U3MEHEHHS 3HAaK HEPAaBEHCTBA;

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXKUTh WJIM Pa3/ICMTh HA OJTHO U TO K€ OTPUIATEIEHOE
YHCII0, U3MECHUB IIPU 3TOM 3HAK HEPABEHCTBA HA MPOTUBOIIOJIOKHBIN

[Tpu perieHny CHCTEM HEPABEHCTB HYXKHO PEIIUTh KK0€ U3 HUX M BBIOPATh 00IIIee PelIcHNE.

Pemmm HepaBeHCTBA.

Tx—1 2x—5 7
1. Sx — + z }E

[lepeHeceM Bce wieHbl B JICBYIHO 4acThb M IPHBEAEM K OOIIEMYy 3HAMEHATEIN0. OOIIMA
3HaMmeHarenb 10; Tak Kak 3HAMEHATENIb HE COJICPKUT MEPEMEHHOM, TO B TaJIbHEHIIIEM €ro MOKHO HE
nucaTh (OIMyCTHUTh).

50x —5(7x—1)+2(2x—5)—7=0

S50x—35x+5+4x—-10—-7 =10

19x— 12 =10

12
X = —
19

G,
12
19

OtBeT: x € (E; m)
19

2.5x — 2 — 3x° = 0 - KBaIpaTHOE HEPABEHCTBO YMHOXKHM Ha (—1)
3x*—5x+2<0

Haiinem KopHU ypaBHEHUS:

3x*—5x+2=0

D=25-24=1

5+1 L
X, = —=
! 6

5—-1 2
x,‘:—:_
- G 3

Ipapukom ¢yHkmun 3x*—5x+2 =0 sBusercs mnapaGona (puc.2), BETBH KOTOPOM

£ | ka

HAallpaBJICHbI BBEPX, @ TOUKU NepeceueHus napabonsl 1 ocu OXa3rtox;, = 1 u x, =

N3006pa3um reoMeTprUyuecKu:
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Tak kak MbI perraeM HEpPaBEHCTBO 3x2—5x+2<0, TO PEHICHHEM HEpaBEHCTBA OyJIeT MPOMEXKYTOK

(uHTEpBaAN)X E G, 1)

OtBeT: x E G, 1)

(I)opMa NpeacraBJC€Hus pe3yjabTaTa: BbIIIOJIHCHHOC 3a/JlaHHUC.

Kputepun onenku:

OneHka "OTJHYHO" CTaBUTCS, €clid paboTa BBHINIOJHEHA B MOJTHOM O00BEME C COONIOACHUEM
HEOOXOIMMOH IMOCIIEN0BATENHHOCTH AEHCTBUM.

OneHka "XOpoIIO" CTaBUTCS, €CJIIM BBIMOJIHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

OrneHka "ya0BJI€TBOPUTEIBLHO" CTAaBUTCS, €CIIU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABHIIbHBIC PE3YJILTATHl U BHIBOJIBI.

Orenka "Hey10BJIeTBOPUTEIBHO" CTaBUTCA, €CIM paboTa BBINOJIHEHA HE MOJHOCTHIO MU

00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIeaTh MPAaBUIHHBIX BHIBOIOB.

Tema 1.2 @®yHKkuun U rpapuku

IIpakTnueckoe 3ansaTne Ne6
«HccnenoBanne pynkuuii. CBoiicTBa JINHENHHOH, KBA/IPATHYHOMH, KyCOYHO-THHEIHOM
U 1pOoOHO-TuHeliHOH GyHKIMID

He.]'lb: Haqu/ITI)CH onpeacsiTb Y4CTHOCThL HEYCTHOCTD q)yHKIlI/II/I, IMPOBOAWUTDL HCCICIOBAHUC
(bYHKI_[I/II/I Ha MOHOTOHHOCTb, SKCTPEMYMBI, HYJIU (I)YHKI_[I/II/I U IPOMCIKYTKHU 3HAKOIIOCTOSAHCTBA.

BeinosiHenue padoTsl cnoco0cTByeT (POPMUPOBAHUIO:
OK 01 Boi6upats crioco0Osl pemeHus 3afad npodeccuoHaIbHON 1eATeNbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Vcnionb30BaTh COBPEMEHHBIE CpPE/ICTBA MIONCKA, aHAJIM3a U MHTEpPHpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATeIbHOCTH,
OK 03 [InanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpOo(decCHnoHaIbHOE U TMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATENbCKYIO JESITeIbHOCTh B NPOQEecCHOHAIbHON cdepe, HCIOb30BaTh 3HAHMS I10
MIpaBOBOM U (PMHAHCOBOM I'PAMOTHOCTHU B Pa3IMUHBIX )KM3HEHHBIX CUTYALIUSIX;
OK 04 D¢ddexTuBHO B3auM0OIeHCTBOBATh U pabOTaTh B KOJIJIEKTHUBE M KOMaH/IE.

3amanmne
1) Haiinure 3HaueHust GyHKIMM B TOUKax
a x)=2x>—3x+1, _
) F@) N
X, =2,
Xy =—1;
x+l x, =—1,
6) f(x) - x_g-" x: D_,
X3 =6



2)

3)

4)

5)

2%+ 3x—4

Jns pynxuuu f(x) = —r
a)  flx—2)
6)  f(—x%);

» ()

Haiinure obmacte onpeneneHus GyHKIIUN:

HalauTe:

o

Uccnenyiite GpyHKIIUU Ha YETHOCTH!

a) y=x>+2x*+1; 0)

B) vy =5—3x% r)

— X __ a—X.
.H) }F_E 2 ’ e)

x) v a 3)

= +1’

vy =3x%— 2x% 4+ 4x + 3.

Uccnenyiite Gpynkunu, 3aqanapie Tpaduaecky, Ha YeTHOCTD:

a) 0)

T M T |
| p |

B
|||||

L e i

N L

n) e)
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IHopsinok BbINOJIHEHHUS PA0OTHI:

1) Haiigure obnacts onpenenenus GyHKINU.

s HaXOXAEHUS MPOMEKYTKOB 3HAKOIMOCTOSHCTBA HAMIUTE TOYKHU MEPECEUEHUsI C OCBIO
abcmuce, pemmB ypaBHenue y=0. Haiinennple kopHH pacctaBbTe Ha ocu OX B mOpsaKe
BO3pacTaHus M HaWAWTe 3HAK (PYHKIMHM Ha KaXXJAOM M3 MOJYYEHHBIX HMHTEPBAJIOB. 3alHIINATE
pe3ysbTar.

2) Haiinute o6nacth onpenenenus GyHKIUU. Y OeAUTECh, YTO OHA CHMMETPUYHA.

1.3amenute apryment ¢ynkumm X Ha "-x". ITloacraBpTe S3TOT aprymMeHT B
(GYHKIIMOHATIBHOE BBIpAXKEHHE.

2.Y1upoctuTe BhIpaXkeHUE.

3.Takum 00pa3zoMm, BBl MOJYYUIIU OJIHY M Ty K€ (QYHKIUIO, 3allMCAaHHYIO IS
aprymenToB "x" u "-x". [TocMoTpuTE HA 1BE 3TH 3aMKCH.

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

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

Ecnu e npo GyHKIUIO HENb3s cKa3aTh, 4TO Y(-X)=y(x) mwin y(-X)=-y(X), TO 10 CBOHCTBY
YETHOCTH 3TO QYHKIIUS 00111ero Buaa. To eCTh, OHA HE SIBIIAETCS HU Y€THOM, HM HEUETHOM.

4.3anummure caenaHHbIe BAMU BBIBOJIBI.

3) Haiigute o6nacte onpenenenns QyHKIMU U HYIH (QYHKIMH, €CIIU OHU ecTbh. Mccnenyiite
(GYHKIIIO HA MOHOTOHHOCTD Ha TIOJTYYEHHBIX MHTEpBAIaX.

Oyukiusa  F(X) HasbiBaeTCs Bo3pacraromieii Ha otpeske [a,b] , ecnmum mis mo0bIx aBYX
TOYEK X1 U X, u3 [a,b] cnpaBemnuBo HepaBeHcTBO F(X1)<F(X2) , KOorma xi< X .

Oyukius F(X) HaspiBaeTcs yobiBatomeii Ha orpeske [a,b] , ecnmu s ar00BIX IBYX TOYEK
X1 ¥ X2 u3 [a,b] cnpaBemmBo HepaBencTBO F(X1)>F(X2), Korma xi< X .

Hccnenosats Gpyukimio f(x) = %
Pewenue
O6iacts onpeneneaus GyHkiwn D (f) = (—o0; 0) U (0; +20).
(—x)*—1 =x%-1 x*—1
f(—x) = = =— =—f(x)
—x —x x
f(—x) = —f(x) ==dynxuus f(x) sBIASCTCS HEUYCTHOM.

d)opMa NnpeacTraBjJdeHus pe3yJjbTaTa: BIIIOJTHEHHOC 3a/IaHHUE.

Kpurepun onenkn:

Ouenka "oTJM4YHO'" cTaBUTCS, ecu paboTa BHITIOJHEHA B TIOJTHOM 00BEME ¢ COOITIOICHHEM
HE00XO0TUMOM MOCIIeI0BATEIHLHOCTH JICHCTBUM.

Ounenka ''xopomo'" cTaBUTCS, €CIM BBIIOJHEHBbI TpeOOBaHMS K OLEHKe "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.
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Ouenka ''yI10BJIeTBOPUTEJIBHO'" CTaBHUTCS, €CiM paboTa BBHIMOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YacTH TaKOB, YTO MO3BOJISIET MOJIYYUTh PABUIIbHBIC PE3YIbTATHI U BHIBOBI.

OneHka "Hey10BJIE€TBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBITIOJHEHA HE TIOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TTO3BOJIAET ClIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 1.2 ®yHkuuu u rpagpukn

IIpakTuyeckoe 3ansaTue Ne’/
«IlocTpoeHnne u ureHne rpapuKoB GyHKIHU)

Heas: CucreMaTH3UpoBaTh 3HAHUS ydamuxcs, (OPMHPOBATH HABBIKH HCCIIEIOBAHUS
GbyHKIUH 1 TocTpoeHus rpaduKoB, Uccaen0BaHus IpauKOB MIPOU3BOJICTBEHHBIX MPOILIECCOB. .

BoinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Bribupath crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEITEeIbHOCTH TPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02 Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAJIM3a U MHTEpIpEeTaluu UHQOpMaluu u
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1A TeIbHOCTH,
OK 03 IlnaaupoBath U peaqn30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENbCKYIO JESITEIbHOCTh B NPOGECCHOHATIBHOM cdepe, UCIOIb30BATh 3HAHUS IO
MPaBOBOW M (PMHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CHUTYALHIX
OK 04 D¢ddexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.

3amanne
l. CI/IJIa TOKa B HpOBOI[HI/IKe B 3aBUCHUMOCTH OT BpeMeHI/I MCHJICTCS 110 BaKOHyI

I(t)=t*—8t+ 17.
[Toctpoiite Tpaduk H3MEHEHHS CHIBI TOKAa. B Kakoii MOMEHT BpEeMEHM CHila TokKa Oblia
MUHMMaJIbHOW? B Kakoll MpoMeKyTOK BpEMEHH CuJjla TOKa Bo3pacTayia?
2. [TpuMeHsist reoMeTpUYeCKHe MPeoOpa3oBaHms, TOCTPOUTE Tpaduku QYHKITUH:
a) y=(x-5°%+1
6) y=I(x+1)*+1];

1
B) y = p— —|— 3:
1
[l +2

— 3.

r) }:r =

ITopsinok BbINOJHEHHS PadOTHI

[Tocrpoiite rpaduk pyukuuu: v = (x + 3)* + 4.

Jns moctpoeHust rpaduKoB BOCHOJB3YHTECh TE€OMETPUUYECKHUMH IMPEOOpa30BaHUSIMHU:
CUMMETPUYHOE O0TOOpaXkeHHe Ipa)MKOB OTHOCUTENBHO OCe KOOpAMHAT, MapajuleibHbIN MepeHoc
rpaduKoB, CXKaTHE U PaCTSKEHHE.

3a ocHOBY BO36MEM Tpaduk y = x° (puc. 1).

Barem crtpouM rpaduk v = (x+ 3)° nyréM mapaenbHOro TepeHoca  rpaduka
BIIEBO(pHC.2).

Crpoum rpaduk y = (x + 3)° + 4 mapannensHbIM epeHocoM rpaduka Beepx (puc.3).
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Puc. 1 Puc. 2 Puc. 3
dopmMa npeacTaBJieHUsI pe3yJbTaTa: BHIIIOJTHCHHOS 3a/I1aHHC.

Kpurepum ouenku:

OueHka "0TJIMYHO'" CTABUTCS, €CITU padOTa BHITIOJHEHA B TIOJTHOM 00BEME C COOJIIOIeHUEM
HeoOXO0IUMOM MMOCIIEN0BATENBHOCTHA JENCTBUN.

Ounenka '"'Xopoio'" CTaBUTCS, €CJIM BBITIOJHEHBI TPEOOBaHMS K OIEHKE "OTIIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

OueHka "'yI0BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CIM pabOTa BHIMOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh PABUIIbHBIC PE3YIbTATHI U BHIBOBI.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CIM paboTa BBHIIOITHEHA HE MOJTHOCTHIO UITH
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TTO3BOJIAET CIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, crenenu u jorapugmbl

IIpakTnyeckoe 3ansaTue Ne8
«PeneHue UPPAIHOHATIBHBIX YPABHEHHII»

Heanb: O600mUTH, 3aKPENUTh M CHCTEMATU3MPOBATH 3HAHUS YYAIIMXCS MPH PEHICHUU
Pa3JIMYHBIX BUIOB UPPALMOHAIIBHBIX YPABHEHUMN.

BeinosiHenue padoTsl cnoco0cTByeT (POPMUPOBAHUIO:
OK 01 Boi6upats crioco0bl penieHus 3aad npoecCUOHATBbHON eATEIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Vcnionb30BaTh COBPEMEHHBIE CPE/ICTBA MIONCKA, aHAJIM3a U MHTEPHpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTUH JUIsl BBITIOJIHEHUS 3a/1a4 PO(pECCUOHATLHOMN 1eATEIbHOCTH,;
OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAH/IE.

3amanmue
Pemnre ypaBHeHus:

1) Vx—1=4
2) V3x+7+4=0;
3) 7T—Vx+2=4

4) 16x*+ 16x + 29 =5;

32l x+2
5) =1
‘lq 22

6) V2x—4—yx+5=1;
- 3 E—
7) N5+ Nx+3=3;
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8) V2xr+1++vx—3=2/x

IHopsinok BbINOJHEHHUS PAOOTHI

Pemnre ypaBHeHus:

1) IIpy BO3BenEHMM YypaBHEHHsS B UETHYIO CTEIEHb IIOJy4aeTCcsl YypaBHEHHE,
SBJIAIOIEECS CJIEICTBUEM HCXOAHOro. [103TOMYy BO3MOXHO MOSIBIEHHE MOCTOPOHHUX PELICHUM
ypaBHEHMsI, HO HE BO3MOXKHA IoTepst KopHel. [IpuunHa npruoOpereHust KOpHeH COCTOUT B TOM, YTO
IPU BO3BEJCHUU B YETHYIO CTENECHb YUCEN, PAaBHBIX MO aOCOJIIOTHOW BEIMYUHE, HO Pa3HBIX I10
3HAKY, IIOJy4aeTCsl OAUH U TOT K€ pe3yJbTar.

Tak Kak MOTYT TOSIBUTHCS TOCTOPOHHHE KOPHH, TO HEOOXOIMMO JIeNlaTh IPOBEPKY,
IIOJICTABJIAs HAaWJCHHBIC 3HAYCHHsS HEU3BECTHOM TOJBKO B IIEPBOHAYAJIBHOE ypaBHEHHE, a HE B
KaKHe-TO MPOMEXYTOUYHBIE.

2) IIpu pemieHuM MppaLMOHAIBHBIX YPAaBHEHHH IMOJIE3HO IEpes] BO3BEIECHUEM 00eHux
yacTell ypaBHEHUS B HEKOTOPYIO CTENEHb "yeIMHUTh paguKan'.

Pewmites ypaBHeHue 5x — 8 = 4.
YtoO6b! 130aBUTHCS OT KOPHSA, BO3BEAEM 00€ YacTH YpaBHEHHs B KBaJpar:

(Vsx—8) = 4°

Sx—8=16
Sx=16+8
Sx =24
24
_lx__
5
x=43

(I)opMa npeacTraBJdCeHUs pe3yabTaTa: BbIIIOJTHCHHLIC 3aJaHUA.

Kpurepun onenkn:

Ouenka "oTJUYHO" CTaBUTCS, €CJIM pabOTa BHIMOJHEHA B MOJHOM 00BEME C COOMIOICHUEM
HE00XO0TUMOI MOCIIeIOBATEILHOCTH ACHCTBHIA.

Ounenka ''Xxopomo' CTaBUTCS, €CIU BBINOJIHEHbI TPEeOOBAaHMSA K OLEHKE "OTIMYHO", HO
JOIYILEHBI 2-3 HEAOYETA.

Ouenka "ya0B/1eTBOPUTENbHO' CTaBUTCA, €CJIM paboTa BBHINOJIHEHA HE TOJIHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTh MPABHIIbHBIC PE3YJIHTAThI U BHIBOJIBI.

OueHka "Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCA, €CITU paboTa BBHIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapupmbl

IIpakTuyeckoe 3ansaTue Ne9
«IIpeoOpa3oBaHusi BLIPAKEHUH, COAEPKALUMX CTENEHH U PAUKAJIBD)

Heab: O000MHTH, 3aKPENUTh U CHCTEMAaTU3UPOBATh 3HAHUS YUAIUXCSI IPU PEIICHUH 3a1aHnui
Mo TPeoOpa30BaHUIO BBIPAKEHUU, COACPKANIUX CTEMEHH U paauKaibl. PaccMOTperh uX
MIPUMEHEHHNE B MPUKIIATHBIX (Popmyax

BrinosiHeHue padoThl cnocodcTBYeT (POPMUPOBAHMIO:
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OK 01 Bribupats crocoObl pemeHus 3a1a4 mpohecCHOHANbHON ASITEeIbHOCTH MPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabdOTaTh B KOJUIEKTUBE U KOMaH/IE;

3ananue

1. Beruucnure:

a) V24-9; 0) V48-27;
SRz N V754

n)  V160-625; e) V48- 162;

2. TlpencraBbTe BBIpOKEHUE B BUJAC CTENCHH M HAWAWTE €ro 3HAYCHHWE MPH JAHHOM 3HAYCHUH

MePEMEHHOM:
5 _—g F—I;- 1
a) npH a = 6; 0) —y— OpHp = =;
— b="1 -3y2, L _
B) BE)-® opH =i T) [:‘t ) s nput=0,1.

3. M3BecTHO, YTO JMAMETP CTEPKHA-TIOABECKH M3 apMarypHoi cramu d, =3cm. Onpenenute
2
TpeOyeMyIo IIIOLIAlb CEUEHUs CTePKHA Ay, (CM°), €ciu 1uaMeTp 3anaercs 1o popmysie

4. Amp
dmp = ,/—— . 3HaueHue 7 BO3bMUTE PaBHOE 3.
T
4. Jlnsg HamMcaHHs alrOpUTMa IMPOTPAMMBbl COCTABETE TEKCTOBBIN (ailyl pemieHus 3a1adu: Iepruo
nonypacnazaa BeuiectBa paseH 140 cyrok. CkoabpKo BellecTBa octanercs yepes 10 ner, ecnu ero
HavyajbHasi Macca paBHa 8r?
5. KonnuecTBO TEmoThl, BBIIEISIEMOE IMPOBOJHUKOM C TOKOM, BBIUHCISETCS O (Qopmyre:

Q = I* - Rt. Haiisure cuny Toka (B AMnepax), ecnu @ =720 by, R=90mM, t=5c,

IHopsaok BbINOJIHEHUS PA0OTHI

YIpocTuTe BeIpaKEHUE:

BelHecuTe 3HAaK MUHYC W3 NPOU3BENCHUA. BOCHONB3yWTECh CBOMCTBOM CTEIEHU C
OTPHUIIATEIFHBIM MOKa3aTejaeM. YOTpeOUTe CBOMCTBO BOCIIPOU3BEICHUSI BO BTOPYIO CTeMeHb. JlJis
OKOHYATENbHOTO YMPOIIEHUS 3TOTO MPUMepa, BOCIIONb3YyHTECh IPABUIOM YMHOKEHUs apobeil. B
MOCJICTHEM I1are BOCTIONB3YHUTECh JIEJICHUEM CTETNIEHEH C OJIMHAKOBBIM IMOKAa3aTEIeM.

B sToM crydae HaZo MPUMEHHUT CBOMCTBO CTETIEHEH ¢ OTPHUIATENbHBIM MoKa3aTeneM. YToOsl
pasrpy3uTh MOJYUYECHHYIO Opo0b, HalO MpeoOpa3oBaTh 3Ty NpoOb B Aenenue. [IpuBectn npodh k
o0IIeMy 3HaAMEHATeN0 U MPOU3BECTH CJIOXEHHe Apobeil ¢ obmuM 3HameHareneMm. [locrenHum
[1arOM CJIeJIaTh COKpPAICHUE.

Onpenennte MOPSAOK JAelcTBUA. BbipakeHue B mepBoil CKOOKe TpHUBEAUTE K OO0IIeMy
3HAMEHATENI0, B YHCIUTENE CAeNaiiTe IPyNIUPOBKY M BBIHECUTE OOLIUN MHOXHUTENIb 32 CKOOKY.
BreimonuuTe neneHune, cCokpaTuTe Ha o0muii MHOXKUTENb. [locneaHee neiicTBre — cliokeHne apooeit
C OJIMHAKOBBIMH 3HaMeHaTesMu. [IpuBeauTe mo100HbIE caraeMble.

Xoa padoTsl

1) Vupoctuts Beipaxkenue: ((x°)°(*)*)y°"  x'y°7’

X2y3 X10y10217

Brauane Hamo TpPOBECTH pPACKPBITHE CKOOOK, JMJIsi STOTO BOCIHOJNB3YyeMCS CBOWCTBOM

CTEIECHEN.

(-3)6) _(42) . 6-3
X Xy 710 5-10.,7-17 -12.3 _-3.-5_-10_
= =Xy Xy 2=
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Bocmonb3yemcst CBOWCTBOM CTETEHEH C OTPHLIATEILHBIM MTOKA3aTENIEM.
=y _ 1
le x3y5210
OtBer: V' 1
le x3y5210
2) YHpocTuTh BEIpaXKEHHE

Je+lo 1
X\/;+x+\/;.x2—\/;

Pemenue. Beenem o603HaueHne a=+/x , TOrdax=(Jx)?=a?, xJx=d?a=a’°.

dopMyIa U3 YCI0BHS 3324 MOCIIE 3aMEHbI OyIET BBIITISIETh TAK: a+tl . 1
3 2 b 4
a +a +a a —a

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

_ 2
Torna 3a+21 : 41 _ 2a+1 “a(a-1)(a +a+1):(a+1)(a_l):a2_l_
a’+a“+a a*—a a(a®+a+l) 1
BepHemcs k 3amene: a>-1=x-1.
OTtBer: x-1.

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BEIIIOJIHCHHOC 3aJaHNC

Kputepun ouenku:

Ouenka "oTJIHYHO" CTaBUTCS, €CJIM padOTa BBHINOJHEHA B MOJHOM 00BEME ¢ COOMIOICHUEM
HE0OXO0IMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABMILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BEIYUCICHHA.

Ounenka ''xopomo' CTaBUTCS, €CIU BBINOJHEHb TPeOOBaHUSA K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJ1eTBOPUTENbHO' CTaBUTCA, €Clid padoTa BBHINOJIHEHA HE TMOJIHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

OueHka "Hey10BJ1eTBOPUTEIBHO'" CTaBUTCA, €CITU paboTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENATh MPABUIBHBIX BHIBOJIOB.
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Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTuyeckoe 3ansaTue NelO
«Pemenne nmoka3zareJbHbIX YPABHEHUIN»

Heab: OO0OIWIUTH, 3aKpeNuTh MU CHUCTEMATHU3UPOBATh 3HAHMS YyYalUXCS [0 MeEToJaM
pellIeHrs TOKa3aTelbHbIX YpaBHEHU. PaccMOTpeTh mpuMeHeHe MoKa3aTeabHbIX (QYHKIIHMA.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npohecCHOHATBHON ASITEeIbHOCTH TPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIPETAluU UH(POPMAIHU U
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBINOJIHEHU 3a/1a4 IPOpECCHOHATIBHOM 1A TEIbHOCTH,
OK 04 DddexTnBHO B3aUMOICHCTBOBATh M PabOTaTh B KOJUICKTHBE M KOMaHJIC.

3ananue
1. Pewuth ypaBHeHUS:
0wy _ ¥ — .
2 (3) =1 6) 0,55 = 0,125;
x— 1. x— L.
B) 47 =15 ) =it
1) 10* = 3/1000; e) 0,3 = 3/0,0081;
r __ 1 . 1 * _ —
xK) 5° = g 3) (E) = 25+/5;
u) 257t =4, K) 0,4%7% =0,164/0,4;
; gy 2—x —
m 5% 1=02; w (3) =8vz
e i 2x+3 . i 4x—7 _ x-3
) 3 - (3) ’ 0) (5) =67
1y 3247 1y 3x+8
R I EN O M ROt
1y 51 1y 5%
2x-1_ c2x—3 _ 4 q. 1 0
©) 5 > +8; T) (3) +(3) 3!

?!
2. JlaBneHue BO31yXa M3MEHsSETCA B 3aBUCHMOCTH OT BBICOTHI 1o 3akoHy p(h) = 2%, Ha xakoit

BBICOTE JIaBJIEHUE Bo3Ayxa paBHO 128I1a?
3. KonndecTBo TEMmIOTHI, BBIIEISIEMOE MPOBOJHUKOM C TOKOM, BBIYHCISIETCS IO (opmyre:

Q = I*- Rt. Haiisure cuy Toka (B AMnepax), eciu @ =432 b, R=80mM, t=6rc,

ITopsinok BbINOJIHEHHS PadOTHI:
1.Pemurte ypaBHEHUE

OGe yacTH ypaBHEHHMSI IPHBOAMM K OJHOMY OCHOBaHHIO: a'® =a®™, rae (40,4 21)3aTeM
UCTIONb3yeM clieaytomee cBoictBo: ( a'™ =a®®) < (f(x) = d(x)) -

. 0,1x2—0,5 \/ﬁ =0,001-

Pemenue: [IpeoGpazyeM ypaBHEHHE K BUIY: o™ =a®™® .

0212050105 013 & 01 ~05+05 013 s, 02+% —023
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3aTeM pelraeM ypaBHEHHE: 2 _3= y, —— [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 TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH U BBEIYMCIICHHA.

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

OueHka ''yI10BJIETBOPHUTEIBHO' CTAaBHUTCS, €CIM paboOTa BBHIMOJHEHA HE IMOJHOCTBIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAaKOB, YTO IO3BOJISCT MOJYYUTh NMPABUIILHBIE PE3YJIbTAaThl U BBIBOJIBI;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

OueHka ""Hey10B/I€TBOPUTEIbHO' CTaBUTCS, €CJIM paboTa BHIIIOIHEHA HE TOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIEIaTh MPAaBUIHHBIX

Tema 1.3 KopHu, cTeneHu u jorapugpmsol

IIpakTnyeckas padora Nell. Pemrenune nokasarejbHbIX HEPABEHCTB

Heab: OOCOOLMTH, 3aKpenUTh M CUCTEMATU3UPOBATh 3HAHUS Yy4yallUXCs [0 METojAaM
pellIeHus T0Ka3aTeIbHbIX HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bribupats criocoObl pemeHus 3a1a4 mpohecCHOHATBHON ACITEeIbHOCTH IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 02 Vcnionb30BaTh COBPEMEHHBIE CPE/ICTBA MIONCKA, aHAJIM3a U MHTEPHpeTaluy UHpopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTUH JUISI BBIMOJIHEHUS 3a/1a4 MPO(PECCUOHATILHOMN 1A TEIbHOCTH;
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 noka3aTeabHbIE HEPABEHCTBA!

14 ¥ 1 1
(=) <216, 2)27* ==  3)2% <=
-] 3 2z
2. Pemnre nokasaTebHbIE HEPABEHCTBA:
1)5%¥ ~*~ 1 < 25,
2) 3" + 31 <28
Ilopsinok BbINOJHEHHSI padOThHI:
1. 3anumuTe noka3aTeabHOE YpaBHEHUE.
2. O06e yacTi HepaBEHCTBA MPUBEIUTE K OJHOMY OCHOBAHHIO:
af ) = qele)
3. [Tpu pemieHny noka3aTebHBIX HEPABEHCTB HEOOXOIUMO YUECTh CBOMCTBO MOHOTOHHOCTHU

dyHkuuy, T.e. mpu a > 1 &’ = 0% = f(x) = @(x)
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mpu 0 <a <1 o™ =>a®* o f(x) < @(x) .
4, PemuTe momyunBieecs: anredpanvyeckoe HEPaBEHCTBO.
F &£
1. () <216
Penrtenue:
15 % 1 -3 0
G) <@
x = —3 -3

OtBer: x € (—3;+oo)

v

2. 513_21_1{: 25
Pemenne:

515—21—1{5:
x2—2x—1=<2
x2—2x—3<0

x2—2x—3=0 + +

v

Otger: x € (—1;3)
3.3%% + 371 <= 28
Pemrenne: 3% - 3% + 3% - % < 28
3* =
9y +-y < 28;
9§y < 28;

_1_.::::28:9;; y < 3.

BepnemMmcs k crapoit nepeMeHHOM: 3% < 3\\

x=<11

v

(I)opMa NpeaACTaBJICHUA pPe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurepun onenkmn:

Ouenka "OTJMYHO'" BBICTABISIETCS, €CiM paboTa BHIMIOJIHEHA B IOJTHOM O00BEME C
cOOMIOICHHEeM HEOOXOIMMON TOCIeI0BATEILHOCTH JCHCTBH, B OTBETE MPABWIBHO M aKKypaTHO
BBINIOJTHEHBI BCE 3aIMCH U BEIYHCIICHHA.

Ouenka "'xopomo" BBICTaBISIETCS, €CIM BBIMOJIHEHBI TPEOOBaHUS K OLIEHKE "OTIUYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "y/10BJIETBOPUTEIBHO' BBICTABISETCS, €CITU PadOTa BBHIMIOJIIHEHA HE TIOITHOCTHIO, HO
00BEM BBITIOJITHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh NMPABUIBLHBIE PE3YIbTAThl U BHIBOJBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO" BBICTABJISETCS, €CJIM padOTa BBIMOJIHEHA HE TOJHOCTHIO
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WK 00BEM BBIIOJIHEHHON YacTH pa6OTI:I HC MMO3BOJIACT CACIIATh IMPABUJIBHBIX BEIBOJOB.

Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTyeckas padora Nel2. Pemenue noka3atebHbIX YPABHEHHI U HEPABEHCTB.

Heanb: OO600LMTH, 3aKpeNUTh W CUCTEMATHU3UPOBATh 3HAHUS YYAIIUXCS IO METOAaM
pEILIeHNs TOKA3aTeIbHbIX YPABHEHUN U HEpaBeHCTB. POPMUPOBATH HABBIKU PELICHMUS.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Bribupath criocoObl pemeHus 3a1a4 npohecCHOHATBHON AEITEIbHOCTH TPUMEHHUTEIBHO K
Pas3IUYHBIM KOHTEKCTAM;
OK 02 HMcnonb30BaTh COBpEMEHHBIE CPECTBA MOMCKA, aHAIN3a M MHTEpHpeTaluu HHGOpMaluu u
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOGECCHOHATIBLHOM 1A TEIbHOCTH;
OK 04 DddexTrBHO B3aUMOCHCTBOBATh U padOTaTh B KOJJICKTHBE U KOMaH/IE.

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

3aganue:
1. Pemnre nmokazaTtenbHOE ypaBHEHUE:

a)2%4¥ —5% 2%+ 2 =0;
0)2%*l -5+ 2¥* —88=0;

o2 50 () =0

2. Pemnmure nokazarenpHoe HepaBeHCTBO:
a)9* — 3*— 6 > 0;

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

1. 3anummuTte ypaBHeHue (HepaBeHCTBO). Ompenenure, KakUM  METOAOM  HYXHO
BOCIIOJIb30BaThC JUIsl pemieHusi. OCHOBHBIMM METOJAMM PELIEHUS N0Ka3aTeIbHbIX YPAaBHEHUU U
HEPABEHCTB SBIISIOTCA: METOJI MPUBEIEHUS 00€UX YacTeil K CTEMEeHH C OAMHAKOBBIM OCHOBaHHUEM ;
METO/ BBEJICHHsI HOBO MEPEMEHHOM; METO/] BHIHECEHUS 00ILEr0o MHOXKUTEINS 32 CKOOKH.

2. llpumenute BbIOpaHHBI MeTo. Ilpu pemeHnn moka3aTeNbHBIX YpaBHEHUH HEOOXOIMMO
MIOMHUTh, YTO pEIIeHUE JI0O00ro MOKa3aTelbHOTO YPaBHEHUSI CBOJAUTCS K PEIICHUIO MPOCTEHUIINX
ITOKA3aTENIbHBIX YPAaBHEHUI.

3. Ilpu perieHnu nMokazaTebHBIX HEPABEHCTB HEOOXOIMMO YUUTHIBATH CBOWCTBO

MOHOTOHHOCTH (yHKIMH, T.¢. ipu a = 1 a’ ) = g = fx) = @(x)
npu 0 <a <1 af®) = qelx) = flx) < e(x) .

4. 3amummure OTBET.
1. Pemmre noka3arenbHOE ypaBHEHUE:

a)2-4*—-5-2*+2=0;
Penrenmne:
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2:2% —5.242=0.
BeenieM HOBYIO lepeMeHHyr0: 2% = 7,

[Monyuum ypaBHeHue: 2y~ — 5y +2 =0,

Pemraem nonydeHHoe KBaJipaTHOE YpaBHEHUE:
D=b>—4ac=25—-16=9=737

_ -v—D _5-3 _
M= - T

- _ -+/D _ 5+3
2a 4

g
Ly, = ===2
o= Za 4 4

B |

BepHeMcs k cTapoii IEpEMEHHOM, IIPHA 3TOM IOJY4YHUM IIPOCTEHUINE ITI0KA3aTEIIbHbIC YPABHEHUS:

Ex=%' wm 2% = 2

2.?(‘ — 2—1. 2.1‘ — EJ.
x= -1 x=1,
Otset: -1;1

0)2**l—5.2*—88=0;

Pemenune; 27 -2 —5-2¥ — 88 =(;

BeeneM HOBYIO epeMeHHyr0: 2% = ¥,
[onyunm ypaBHeHue: 2y~ — 5y — 88 = 0,
PelraeM MmojydeHHOE KBaJPATHOE YPaBHEHUE:
D = b* — 4ac = 25 + 704 = 729 = 27°

-5—T  5-27 22 -5+V0  5+27 32
vy = = =——=—5’5’ V., = = = — =37,
- Za 4 4 <2 Za 4 'l

Bepremcs k cTapoii IepeMEeHHOM, IIPU 3TOM IOJIYYHM MPOCTEHIINE TOKA3aTEIbHbIE YPAaBHEHHUS:

2¥ = —5.,5; 583071 2*=38
Hert pemrennii, T k2 = 0; 2% = 2%
x = 3,

Ortser: 3

2. Pemnte nokasarebHOE HEPABEHCTBO:

9% —3*—6=0

35



Pemenune; 3% —3* —6 = 0;

Beenem HOByIO epeMeHHy0: 3% = V.

IlonyunM KBaApaTHOE HEPABEHCTBO: ¥y~ — ¥y — 6 = 0,

Pemraem IMOJIYYCHHOC KBAAPATHOC HEPABCHCTBO MCTOJOM UHTCPBAJIOB!

vi—yv—6=0;

"

D =b* —4ac=1+24 =25 =57
}rlz_bﬂ;vﬂl:?:—z; }:l':z_bﬂ-;vﬂzlt5=§=3.
O —O)—
+ 2 - 3+

PerreHreM OTHOCHTENILHO IEPEMEHHOM Y SBJSIOTCS MHTEpBaNbl: (—oo;—2) U (3;+coo).
3anuiieM 3T UHTEPBAJIbI B BUJE HEPABEHCTB:

3 = —2;

|[_1_.=’ = —2;
3*=3

v =3 ; BepHemcs k crapoit nepeMeHHoﬁ[[

HepaBenctBo 3* < —2He UMEET pelieHus.

3% < 31
x = 1.
Ortser: (1;+0w0).

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepun onenkmn:

Ouenka "OTJMYHO'" BBICTABISIETCS, €CIM paboTa BHIMIOJIHEHA B TOJHOM OOBEME C
coOMIoIcHNeM HEOOXOIUMON TMOCTEI0BATENbHOCTH JAEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBIIIOJTHEHBI BCE 3aITMCU W BEIYHCIICHH.

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 BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISIET TOJYYUTh MPABUIILHBIE PE3YIbTAaThl U BHIBOJIBI;
B XOJI€ TPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO' BBICTABJISETCS, €CJIM paboTa BBHIMOJHEHA HE MOJTHOCTHIO
WM 00bEM BHITIOTHEHHON YacTH paOOThI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTnyeckas padora Nel3. Haxosxkaenue 3HaYeHHi JJorapudma no npou3BoabHOMY

ocHoBaHu10. [lepexo oT 01HOT0 OCHOBaHMS K APpyromy. BolunciieHue U cpaBHeHHe
gorapu¢mos. JlorapudpmupoBanue U NOTEHUMPOBAHHUE BbIPAKEHU I
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Heas: OOCOOmMTH, 3aKpenuTh W CHCTEMATU3MPOBATH 3HAHUS YYalIUXCS IO TEME.
@®opMUpOBaTh HABBIKM HAXOXKIACHUS  3HAUYEHUH JIOrapu(MHUUECKMX BBIPAXKECHUH, HPUMEHSSA
OIIpeJIeJIeHUE U CBOWCTBA JIorapu(MOB, JTOTapu(PMHUPOBATH U MOTEHIIUPOBATH BHIPAXKECHUSI.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bpei6upath ciocoObl perieHus 3aj1a4 npoecCHoHabHON AeATEeIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 04 DddexTuBHO B3auMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMaH/JIE.

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

3aganue:

1. Bemuciure: a) log, .- 0,64 + log, - 10;

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

2. Haiijure 3HaueHKEe BBIPAXKEHUS: 2717les 6 _ 4~ log, 0125
3. IponorapupmMupyiiTe BBIpAKEHHUE O TPOU3BOILHOMY OCHOBAHHUIO:
a*i/d

b330

4. EMKOCTb BBICOKOBOJIBTHOT'O KOHJEHcaTopa B Jaryuke £ = 2 - 107 5. ITapannensHo ¢
_ &
KOHJICHCATOPOM TMOJAKJIIOUYEH PpEe3UcTop € comnpotuBieHneMR = 5-10°0m. Bo Bpems paboThl

JaT4YuKe HarpsbkeHue Ha KonzaeHcarope Uy = 16 kB. [Tocne BbIkIOUeHHs1aTYMKa HapsHyKEHUE Ha
KOHJeHcatope YyObBaer a0 3HaueHus U (kB) 3a Bpems, onpenensemoe BbIpaXKeHHEM

v
t = aRClog, ?”(c), rae & = 0,7— nocrosHHas. OnpeaenuTe HanpsHKeHWE Ha KOHAECHCATOpe, eCiu
IIOCJIE BBIKJIFOUEHNUS AaTuuka rnpouuio 21 ¢. OTBeT JaiTe B KUJIOBOJIBTAX.

ITopsinok BbINOJHEHHS PadOTHI:

1) a) Beruucnure: log, ,; 0,64 + log, ; 10

Pemenne:log; .; 0,64 + log,; 10 ==
log

ca
— , IOJIy4YUM
c

Hcnone3yem popmyiny nepexoaa Kk HOBOMy ocHoBaHHIO log, a =

_log, ;0,64
" log,, 0,25
AaJjiee UCIIOJIb3yEeM CBOMCTBa JIOFapI/I(pMa CTCIICHU U J'IOI‘apI/I(I)Ma MPOU3BCACHUSA
=log 55 /0,64 +log ;10 = log , ; (0,8-10) = log , s 8 = —3. OtBer: -3.

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

+log,510= % log,; 0,64 +log,;10 =
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Pemenue:
2log, 6 +1log, 0,2 + %lngq_ 25— %lt::g4 81 = log, 6° +log, 0,2+ log, v25 — log, /81 =
360,25

log, 36 +log, 0,2 +log, 5 — log, 9 = log, =log,4=1

2) HaiiguTe 3HaYCHUE BBIPAYKCHHUS: 2717 loEs & _ 4 log, 0125

Pemenne:2717108: & _ g4~ logs 0,125 —

HCHOJ’IB?)YCM CBOMCTBA CTEIIEHEH 1 OCHOBHOE JIOFapI/I(I)MI/I‘IeCKOC TOXACCTBO

; 3
[33)1—lng35 — 4log 0.1257% _ 33-3logz & _ 41054% — 3 —g8 = 27 —g= E_ g=—7
3[|:| g 216 216 2]
7
OtBeT: —7—.
8
3) [Iponorapudmupyiite BepakeHHe MO MPOU3BOJILHOMY OCHOBAHUIO:
az¥d
FEC

HDOJ’IOF&DI/Id)MI/IDOBaTB BBIPAXKCHHUEC — 3TO 3HAYUT BBIIIOJITHUTH CJ'ICIIYIOH_II/Iﬁ AJIropruT™:

1. B3sTh 1aHHOE BRIpOKEHHUE B CKOOKH U TIepe/l HUIMH [TOCTABUTh 3HAK JIorapudma 1o
3aJJaHHOMY OCHOBAHUIO

2. Ucnonb3ys cBoiicTBa JorapudmoB, He0OOX0IUMO yOpaTh BHYTpH Jlorapudma Takue
JCHCTBYS, KaK BO3BEJICHHE B CTEIICHB, BO3BE/ICHNUE B KOPECHb, YMHOKCHHE U JICIICHUE

[Iponorapudmupyem mo ocuoBanuto 10:

= Iga® + lgVd — Igh® — lgc® = 2Iga -I-%Egd —3lgb — 5lgc;

I a” vd

bB-EE-

4) EMKOCTh BBICOKOBOJILTHOTO KOHJEHcaTopa B jgaTduuke C = 2 -107°®. IlapaniensHo ¢

KOHJIEHCATOPOM TIOJIKIIIOYEH PE3MCTOP C CONpOTHBIeHHEM R = 5-10°0OM. Bo Bpems paGoThl

JlaTYMKE HanpsDKEHHE Ha KoHjeHcarope U, = 16 kB. Ilocie BeIKIIOYEHHs JaTYMKa HaNpPsHKCHHE

Ha KoHJeHcaTope yObiBaeT 10 3HaueHuss U (xB) 3a Bpems, ompenensemMoe BbIpa)XKeHHEM

t = aRClog, U—L'f(c), rae a = 0,7— noctossHHas. OnpenenuTe HanpsHKEHUE Ha KOHJIEHCATOpPE, €Clu
1ocJje BBIKITIOUeHHs AaTtyuka rnpouuto 21 ¢. OTBeT naiiTe B KUJIOBOJIbTAX.

Pemenue:
3ajmauya CBOJAUTCS K pEHICHUIO YpaBHEHUS TMpu t = 21c mpu 3aJaHHBIX 3HAYEHUAX

Ha4dyaJIbHOI'O HaIps’KCHU Ha KOHACHCATOPC U,} =16 KB, COIIPOTUBJICHUA pe3ucTopa

R = 5-10°0m u éMkocTu KoHieHcaTopa € = 2 - 107 °®:
—5 & 1& _ .
07-2-107%-5-10 'log:?—zl,

7log, — = 21;
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U =2xkB

dopma npeacTaBjieHusi pe3yJabTaTa: BBINOJHEHHOE 3aJIaHNe.

Kpurtepun onenku:

Ouenka "OTJMYHO'" BBICTABISICTCS, €Cid paboTa BBHINIOJIHEHA B IOJHOM O00BEME C
COOTIOICHHEM HEOOXOIUMON TOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABHJIBHO M aKKYpPaTHO
BBIIIOJIHEHBI BCE 3aMMMCH M BEIYMCIICHH.

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

Ouenka "y/10BJIeTBOPUTEIBHO" BBICTABISETCS, €CITU PadOTa BBHIIIOJIHEHA HE TIOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTH MIPABUIIbHBIE PE3YNIbTAThl U BHIBOIBI;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

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

Tema 1.3 KopHu, creneHnu u jorapugmsl
IIpakTnueckas padora Nel4. IToctpoenue rpagpukos Jorapupmmuuecknx GyHKIUM.

Heab: O600mMUTH W CUCTEMATH3UPOBATh 3HAHUS Yydal(uxcs, (GOPMUPOBATH HaBBIKU
MOCTPOCHUS rpaguKoB JorapupMuuecKkux (yHKIMA C TOMOUIbIO MpeoOpa3oBaHUi U
HCCIIEIOBaHMs X CBOMCTB. PaccMoTpeTh npruMeHeHue J1orapupmMoB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BriGupats crocoObl pemieHus 3a1a4 npophecCHOHAIbHON AESITeNbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 HMcnonb30BaTh COBPEMEHHBIE CPEJCTBA MONCKA, aHAJIN3a M MUHTEpIpeTaluy HHPOpMaLuu U
MH(}OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEeIbHOCTH;
OK 03 IlnanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE,
MPEeNNPUHUMATEIbCKYIO JIEATEIbHOCTh B NMPOQPECCUOHANBHON c(epe, MCHOIb30BaTh 3HAHUS IO
MIPaBOBOW M (PMHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaLUAX
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

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

3aganue:
B onHO crcTeMe KOOpAMHAT MOCTPOUTH TpaduK 3JIeMEHTaApHON U TAaHHON (PYHKITHIL:

1. vy =log,(x— 2)

2. y=2—log:x;
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3. y=logy(x—2)+1

Ilopsinok BbINOJIHEHUs PpadOTHI:
1. Ompenenure, ¢ MOMOIIBI0 KAaKUX TIE€OMETPUYECKUX INPEOOPa3OBaHUN MOKHO ITOCTPOHUTH
rpaduK 3aAaHHON (DYHKIUU:

e I'padux ¢pyskuuu v = f(x) + B noaydaercs mapaiuielbHbIM IIEPEHOCOM Tpaduka GyHKIUH
¥ = f(x) B monoxutenbHOM HampasieHud Baosis ocd Oy Ha paccrosaHue B, eciu B> 0 u B
OTPHIIATEIILHOM HarmpasieHuu B1oJib ocu Oy, ecnu B << 0;

e Ipapux ¢ynkuuun Vv = f(x +b) mnoaydaercs mnapauledbHBIM IEPEHOCOM TIpaduka
Gyaknuu ¥ = f(X) B IOIOKKUTEIHLHOM HanpaBlieHuH BoJb ocu OX Ha paccrosHue b, ecin b < Owu
B OTPHMLIATEILHOM HaNpaBjieHuu Ba0Jb ock OX, eciau b = 0.

e I'padux dpynkmuu ¥ = —f(x) moaydaercs CHMMETPUYHBIM OTOOpaxkeHueM rpapuka y=f(X)
OTHOCHUTENBHO ocu OXx.

e I'padux ¢pynxumu ¥y = Af(x), nonyuyaercs pactsbkenueM rpaduka ¥ = f(x) Bgons ocu Oy
ot ocit Ox B A pas ipu 4 > 1 ymm cxarrem Bois oci Oy K ocn Ox B L / apazmpn A < 1.
e I'padux Gpyukuuu ¥ = f(ax), momydaercs cxxarrem rpaduka ¥ = f(x) Baons ocu Ox K ocu

Oy Bapa3npu @ = 1 unu pactskeHueM Baoib ocu Ox k ocu Oy B lfapa3 mpu a < 1.
2. TloctpoiiTe ncxoHbIN rpaduk.
3. IIpousBeaute HyXHBIC IPEOOPA30BAHUS U IIOCTPOUTE HEOOXOAMMBIH IrpaduK.

1. y=log,(x—2).

[Toctpoum cHauana rpaduk GyHkuuu y = log, x.

I'padux pynxnun y = log, (x — 2) HOIyYHM MapasieNbHBIM IEPEHOCOM BOJIb oci Ox BIIPABO
Ha 2.

- oW

2. yv=logyx—2

[Toctponm cHavana rpaduk GpyHkuun ¥ = logy x.
I'paduk pynknun y = logyx — 200Iy4nM NapajsieabHbIM IEPEHOCOM BONb ocu Oy BHU3 Ha 2.

40



-

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "OTJAMYHO'" BBICTABIACTCS, €CIIM padoTa BBINIOJIHEHA B TOJHOM O00BEME C
COOTFOICHHEM HEOOXOIMMON TIOCTICIOBATEIIBHOCTH JCHCTBHUI; B OTBETEC MPABHJIBHO M aKKYpPaTHO
BBIIIOJIHEHBI BCE 3aMMCH U BEIYMCICHHA.

Ouenka "xopomo' BBICTAaBIISETCS, €CIIM BBIMOJIHEHBI TPEOOBAaHUS K OLEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y/10BJIeTBOPUTEIBHO' BBICTABISETCS, €CITU PAdOTA BBHIIIOJIHEHA HE TIOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIC PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO' BBICTABISETCS, €CIM padOTa BBHIMOJIHEHA HE MOJHOCTHIO
WU 00BEM BBITIOJIHEHHOW YacTH pabOThI HE TTO3BOJISIET C/IENIAaTh MPABUIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsl
IIpakTnueckas padora NelS. Pemenue siorapugmmuyecknx ypaBHeHHit

Heab: OOOOMINTH, 3aKpENUTh W CHUCTEMATHU3UPOBATh 3HAHMS YyYallUXCS IO METoJaM
pereHus JorapupmMuueckux ypaBHeHU. PopMUpoOBaTh HaBBIKHM PELICHHUS ypaBHEHUH.
BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BriGupath crocoObl pemieHus 3a1a4 npohecCHOHAIbHON AEITeNbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb30BaTh COBPEMEHHBIE CPECTBA MOUCKA, aHAIM3a M MHTEepIpeTanuu UHGOpMauu u
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN J€ITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

MarepunanbHoe obecrnieyeHue:
I/IH}II/IBI/IHyaJ'H)HI)Ie 3aaaHus, CIIPAaBOYHBIC MaTCpHaIbl, KOHCIICKThI J'IeKHI/II\/'I.

3aganue: Pemure norapudmMuyeckue ypaBHEHHUS:
1) log,(2x—6) = 3;
2) log, (2x*—3x —4) =2;
3) log,(2x* — 7x+ 6) —log,(x — 2) = log,, x;
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4) logz x +logs (x — 4) = 14;
5 lgvx—7+Igy3x—8=1.
IMopsinok BbINOJHEHHUSI PA0OTHI:

Pemmre norapupmudeckne ypaBHEHUS
Ilepen HayamoM pelieHus] ypaBHEHUs HY>KHO HAWTH OO0JIACTh JOIMYCTHMBIX 3HadeHui. Mcmonb3ys

cBoiicTBa JsorapuMOB  00e YACTH ypaBHEHHS TMPHUBOJMM K OJHOMY OCHOBaHHIO
log, f(x) =log, g(x). Ilotenunpyem obGe wactu ypaBHeHus, nomydaeM f(X) = g(X). Pemraem

[IOJlydYeHHOE ypaBHeHHE. T.K. NOTEHUUpPOBAaHME YPaBHEHUS MOXET IPHUBECTH K IOSBJICHUIO
IIOCTOPOHHUX KOPHEH, TO JIeJ1aéM IIPOBEPKY. 3aliChIBA€M OTBET.

1) log,(2x—6) =3
Pemenne: log,(2x —6) =3 O3:2x—6=10

2x — 6 = 3%

2x — 6 = 81,

2x = 87,

x =435

[IpoBepum, npuHaAIEKUT JIU HaAeHHBIA KopeHb O/13:

2-435—-6=81=0
OrtserT: 43,5

2) log,(2x*—3x—4)=2 Ol3:2x*—3x—4 =0
x2=2x—3x—4x>0;x#1
x*—2x*+3x+4=0
—x*+3x+4=0
x?—3x—4=0

»=—1x,=4

[IpoBepum, npuHaanexar 11 HaiaeHHble kopau O/13:
x, =—12(-1)*—3(-1)—4>0
24+43—-4=12=0

X, =42-4"—3:4—-4>0
32-12—4=16>0

Oteer: ¥y = —1; x, = 4

x>0

3) logex+log.(x—4)=1 OJ3: {x—4:=u
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Hcnonbs3yem CBOWCTBA U ONpeeNieHue Jorapudma:
log. x(x —4) =1;

x?—4x = 51;

x*—4x—-5=0;

x;, =—1;x,=5,
[TpoBepum, npuHaaexar a1 HalgeHHble KopHu O/13:

—1 < 0, 3HaynuT X*; = —1- MOCTOPOHHUH KOPCHb.
5=0; 5—-1=4=0,
OrtBer: 5
x>0
4) log,(2x*—7x+6)—log,(x—2)=log,x OJI3: {2x>—7x+6=>0
x—2=>=0

log, (2x* — 7x + 6) = log, (x — 2) + log,, x;
log, (2x* — 7x + 6) = log, (x — 2)x;
2x*—7x+6 =x° — 2x;

2x* —7x+6 —x"+2x =0
x*—5x+6=0;

x, =2; x, =3,
[IpoBepum, npuHaanexar a1 HalaeHHble kopau O/13:

2 =0

Xy =232-22-7-24+6=0
2—2=0
3=0;

X, =392-3*-7-34+6>0;
3—2=>0

Ortser: 3.

®opma npeacTaBiaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ouenku:

Onenka "OTIMYHO'" BBICTAaBISETCS, €CIUM paboTa BBHIIOJHEHA B IOJHOM O0BEME C
co0roiecHueM HEOOXOJUMON TOCIEeI0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPABHJIBHO U aKKypaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYUCIICHUS.

Ouenka "'xopomo" BbICTaBIISIETCS, €CIHM BBIOJIHEHbI TPEOOBAaHUS K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y10BJIeTBOPUTENbHO'" BBICTABIISIETCS, €CJIM pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO
00BEM BBITTOJTHEHHOM YacTH TAKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIIbHBIE PE3yJbTaThl U BBIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.

Ounenka ""Hey/10BJ1eTBOPUTEIbHO'" BBICTABIISETCS, €CJIM PabOTa BBHIIOJHEHA HE MOJHOCTBIO
WM 00bEM BBHITIOJTHEHHON YacTH pabOoThI HE MO3BOJISIET CAENATh MPAaBUIBHBIX BBIBOJOB.
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Tema 1.3 KopHu, cTeneHu u Jorapugpmsol
IIpakTnueckas padora Nel6. Pemenne sorapupMmnuecKnx HepaBeHCTB

Heanb: OO600mMTH, 3aKpenUTh M CUCTEMATHU3UPOBATh 3HAHUS YYAIIUXCS 10 METOAaM
pelieHus jJorapudmuueckux HepaBeHCTB. DOpMUPOBATh HABBIKU PEILICHUSI HEPABEHCTB.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Bribupath crocoObl pemeHust 3a1a4 mpohecCHOHATBHON AEATENbHOCTH MTPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM ;
OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U MHTEPIPETAluU UHPOPMAIHU U
MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl BBIITOJIHEHUS 33124 MPO(ECCHOHAIBHOM JIESITENbHOCTH;
OK 04 DddexTrBHO B3aUMOCHCTBOBATh U pab0OTaTh B KOJJICKTHBE U KOMaH/IE.

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

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

2. logys(3x+4) =logy o (x* +6);

3. log,(x*—9x +4) =4

IMopsinok BbINOJIHEHUS PadOTHI:

Pemure norapupmuyeckrue HepaBeHCTBA:

PaGotaeM mo anropuTMmy: MCIONb3ys onpeaeneHue Jorapudma ode 4acTu HepaBEeHCTBA MPUBOIUM
K OJTHOMY OCHOBAHHIO, T. €. MoJiy4aeM HepaBeHCTBO BHa 10gaf(X) <10gag(X).

[Tpu pemenun norapupMUIECKX HEPABEHCTB HYKHO YYUTHIBATH CBOWCTBO MOHOTOHHOCTH
JorapupMuUUecKoil GyHKIIIH, T.€.

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

I[Tpu 5TOM HYKHO 0053aTEIFHO YUUTHIBATH U 00JIACTH TOMYCTUMBIX 3HAYCHHIA.
Pemenue norapudMiuyeckoro HepaBeHCTBA CBOJJUTCS K PEIICHHUIO CHCTEM HEPaBEHCTB:
f(x) = g(x)
npua =1 log, f(x)=log, g(x) &4 f(x)=0
g(x) =0

flx) <g(x)
npu 0 < a< 1log, f(x) =log, gl(x) =4 f(x)>=0
g(x)=0

1) log,(5x+3) < 3.
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Sx+3=0;

CocraBuM cUCTEMY: { 3
Sx+3=<2

52’+3}D:=}{5x}—3;=}{x}—ﬂ,6;

O (=061
5x+3<5 S5x<5 x<1 TBer: ( ]

Pemmm cocTaBiieHHYIO CUCTEMY: {

2) logps(3x +4) = logg 5(x~ +6)
CocrtaBuM cuCTEMY HEPaBEHCTB, YUUTHIBAs, YTO 00a JorapupMUpyeMble BEIPAKEHUS TOJKHBI ObITh
MOJIOKUTEITLHBIMUA ¥ OCHOBAaHUE MEHbIIE 1.

3x+4=10
x24+6>0
3x +4 < x%+ 6.

Pemmm cocTaBiieHHYyI0 CUCTEMY:

4
3x+4>0 Ix > —4 X =3
x*+6>0 = x*>—6 =\ x € (—00;+00) -

3x+4<x*+6. —x?+3x+4—-6<0.

x2—3x+2=0
KBaI[paTHoe HepaBeHCTBO peIHI/IM METOAOM I/IHTepBaJ'IOBZ
x2—3x+2=0

x*—3x+2=0=2x,=1;x,=2

BN = 7R,
1 2

Haiiném pemenne cuctemsl:
diny \ G,
1
-5 1 2

Ortser: (—1?; 1] U [2;4o0)

3) log:(x*+ 7x+10) = -2

CocraBuM CUCTCMY HCPABCHCTB, YUHUTHIBAA, UTO JIOFapI/I(I)MI/IpyCMOC BBIPAXKCHUC TOJIZKHO OBITh
IMOJIOKUTEILHBIM M OCHOBAaHHE MEHbIIIE 1.

x*+7x+10>0
x*+7x+ 102(%} )

x?4+7x+10 = 0.
24 T7x+10< 4

PemaeM KBa,ZIpaTHI)Ie HepaBeHCTBaZ
x24+7x+10>0
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x24+7x+10=0

Xy =—5 x,=—2 + - +

-5 -2
x“+7x+10=<4
x*+7x+6=0
Xy =—6; x, = —1 + = —t >
-6 -1

Haitném pemenue cuctemsr:

L IYINORPNN SN/

-6 -5 -2 -1
Orser: [—6;—5) U (—2;—1]

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

Kpurepun oneHku:

Onenka "OTJMYHO"  BBICTABISETCS, €CIM padoOTa BBIOJIHCHA B IOJIHOM O0BEME C
coOMIoIecHeM HEOOXOJUMON TOCIEeI0BATEILHOCTH JCHCTBHI; B OTBETE€ MPABHIBHO U aKKypaTHO
BBITIOJTHCHBI BCE 3aIMMCH U BBIYUCIICHUS.

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

Ouenka "y/10BJIeTBOPUTEIBHO'" BBICTABISETCS, €CITU PadOTa BBHIMIOJIIHEHA HE TIOTHOCTHIO, HO
00BEM BBHITIOJIHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJYYUTh MPABUIILHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/JIe MPOBEACHUS PabOThl OBUIH OMYIIEHBI OITHOKH.

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

Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTnueckas padora Nel7. Pemenue JiorapugmMuyeckux ypaBHeHHl 1 HEPABEHCTB.

Heab: ®opMupoBaTh HaBBIKK PELICHUS JIOTApU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB.

BbinosiHeHue pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 npodecCHOHAIBHON IesITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu HH(POpMAIMU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN AeATeIbHOCTH;
OK 04 D¢ddexTnBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

MarepunanbHoe obecrniedeHue:

I/IH}II/IBI/I)IyaJ'H)HI)Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI HGKHHﬁ.
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3amanue: Perunte gorapuMudecKre ypaBHCHHS M HEPABCHCTBA:
1) logix—log ,x — 6 =0;
2) %lg (x* —4x—1)=lg 8x —lg4x
3) logi[Ex +5)+log:(x—1) = —1
:

4) log.(2x —3) 4+ log.(3x + 1) < log, 21 —log, 3.

IMopsinok BbINOJIHEHHUSI PA0OTHI:

1)
2)

3)

4)
5)

6)

Haiit 0651acTh TOMyCTUMBIX 3HAYEHUH.
Hcnonb3ys cBOHCTBA JorapupmMoB 00 YacTH ypaBHEHUS MPUBOJUM K OJTHOMY OCHOBAHHIO

log, f(x) = log, g(x). Hotennupyem o6e yacTu ypapuenus, nomyuaem f(X) = g(x).
Pemaem monmydenHoe ypaBHeHHe. T.K. IIOTEHIMPOBAHHE yPABHEHHS MOXKET NPHBECTH K
MOSBIEHUIO MOCTOPOHHUX KOpHEHl, TO Je/1aeM MpOBEPKY.

3anuceIiBaeM OTBET.

Wcnone3yst ompejeneHue Jjorapupma 00e YacTH HEPABEHCTBA IPUBOAUM K OTHOMY
OCHOBAHMIO, T. €. oydaeM HepaBeHCTBO Buaa 10g,f(X) <10gag(X).

Ipu pemiennn orapuMUUECKUX HEPABEHCTB HYKHO yYYMTHIBATH CBOWCTBO MOHOTOHHOCTH
norapumuueckor GyHKINH, T.€.

npu a > 1 leg, f(x) = log, g(x) = f(x) > g(x)

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

[Ipu 3TOM HY>KHO 00SI3aTENBHO YUUTHIBATH H 00JIACTh TOMYCTHMBIX 3HAYCHHH.

Pemenne orapuMHYECKOr0 HEPABEHCTBA CBOUTCS K PEIICHUIO CHCTEM HEPABEHCTB:
flx) = g(x)

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

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

1) logix—log ,x—6=10 OoI3: x=10
Perraem 310 ypaBHEHHE METOJIOM BBEICHUS HOBOM MEPEMEHHOM |

log,x =y

yi-y—6=0;

¥y =—2;y, =3;

Bo3sspaiaemcs k ctapo IepeMEHHOM:

log,x =—2 wm log,x =23,
[Momyunnn npocTeiimue JorapuGMuUecKie ypaBHEHHs, pelias KOTOPbIE MNOTY4YuM
x=4"%; x = 4%
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x=— x = 64,
16

O0a 3HaueHus BXOAAT B 00JIaCTh JOMYCTUMBIX 3HAYCHUH.

OrTBer: i, 64.
16
x = 0;
2) log,(2x* —7x +6) —log,(x —2) =log,x OH3: {2x>—7x+ 6= 0
x—2>=10

log,(2x* — 7x + 6) = log, (x — 2) + log,, x;

log, (2x* — 7x + 6) = log, (x — 2)x;

2x* —7x 4+ 6 =x* — 2x;

2x*—T7x+6—x"+2x=0

x*—5x+6=0;

x, =2; x, =3,
[IpoBepum, npuHaanexar a1 HalgeHHble KopHu O/13:

2>0;
Xy =242-22-7-246=0
2—2=0

3=0;
X, =392:3*-7-34+6>0;
3—-2>0

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

COCTaBI/IM CI/ICTeMy HepaBeHCTB, y‘lI/ITBIBa}I, qTO J'IOFapI/I(I)MI/IpyeMOC BBIpa)KeHI/Ie JOJIDKHO 6BITI>
ITOJIOXKUTCIIbHBIM U OCHOBAHHUEC MCHBIIIC 1
{ x4+ T7x4+10>0

x° +7x+ 102&}

x*+7x+ 10> 0.

P4 7x+10=4
PemaeM KBajlpaTHI)Ie HepaBeHCTBaI
x*+7x+10>0

x24+7x+10=0

Xy =-—50; x,=—2 + - +

-5 -2
x2+7x+10<4
x4+ 7x4+6=0

-6 -1

Haliném perienre cucTemsl:
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/Lo XN
-6 -5 -2 -1

OrBer: [—6;—5) U (—2;—1]

(I)opMa NMpeacTaBjJaCeHusd pedyjabTaTa: BIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJMYHO'" BBICTABISICTCS, €Cid paboTa BBHINIOJIHEHA B IOJHOM O00BEME C
COOIOICHHEM HEOOXOIUMON TIOCTIETOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABHJIBHO M aKKYpPaTHO
BBIIOJIHEHBI BCE 3aMMCH U BEIYMCICHHA.

Ouenka "xopoo' BBICTAaBISETCS, €CJIM BBINOJHEHBI TPEOOBAaHUS K OLIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIeTBOPUTEIBHO" BBICTABISETCS, €CITU PadOTa BBHIIIOJIHEHA HE TIOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIC PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITUOKH.

Ouenka ""Hey10BJIETBOPUTENbHO' BBHICTABISETCS, €CIU paboTa BHIMOJHEHA HE MOJHOCTHIO
WU 00BEM BBITIOJIHEHHOW YacTH pabOThI HE TTO3BOJISIET CAENIATh MPAaBUIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKeHU

IIpakTuyeckasi padora Nel8. PaguanHbiii MeTOJ H3MePEHHS YIJIOB BPAIllCHUSI M CBA3b C
rpaaycHoii Mmepoii. Haxoxnenue 3Ha4eHUil TPUTOHOMETPUYECKUX PYHKIMHA

Heanb: ®opMupoBaTh HaBBIKU IE€PEXO/A OT paJUaHHON MEpPBI YIJIOB K IpajlyCHON U 00paTHO,
HaXOXXJCHHUS 3HAUYEHUI TPUTOHOMETPUUYECKUX (QYHKLUH.

BeinosiHenne padoTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Boi6upats crioco0bl penieHus 3aad npohecCUOHATBbHON NeATEIbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 04 3¢ddexTuBHO B3auMOACHCTBOBATh U pabOTaTh B KOJIJICKTHBE U KOMAH/JIE;

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaJ'II)HI)IG 3alaHuA, CIIPABOYHBIC MaTCpUalibl, KOHCIICKTBI J'IeKHHfI.

3aganue:

1. BeolIpa3ute B paanaHax BEIMUYUHY yIJla, 33JaHHOTO B Ipajycax
a) 150° ©0)450° B)40°
2. Brlpasute B rpagycax BeIMYUHY YIJia, 3aJaHHOTO B pajinaHax

a) — 0) 4w B) il

10 3

3. Ucnonp3yst omnpeneneHus: TPUTOHOMETPHUYECKUX (YHKITUH, HAWIUTe 3HAKK ATHX (DYHKIHMHA IS
YTJIOB:
a) —210° 6) ?‘T

Ilopsinok BbINOJHEHHSI padOThHI:
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1. Panuannas u rpagycHas Mepbl CBsi3aHbl 3aBUCUMOCThbIO 180° = pagman. [lostomy

12 = T 0 — T
g SHAUMT g @ PajuaH.

1807

2. YtoObl BBIpa3UTh yroil B TPAJAyCHONW MEpe BOCIOIb3YHTECh COOTHOIICHHEM 1paj =

3. HaueptuTe eAMHUYHYIO OKPY)XHOCTb, OTJIOKUTE 3aJaHHBI yroj, TIOMHS, YTO
MOJIOKUTEIIBLHBIM CUUTAETCS YIOJl, OTKJIabIBAEMbIi MPOTHUB YAaCOBOW CTPEINIKH, & OTPUIATEIbHBIM —
10 YaCOBOM CTpEJKE.

1. Bripazute B pagnanax BEIUYUHY yIJia, 33JaHHOTO B Tpagycax
a) 120° 6)225° B)10°
a) 120°=--.120°=%; §)225°=——.225°=2%; p)10°=-"_.10°=Z.
180° 3 1807 =] 1807 18
2. BLIpaBI/ITC B I'pagycCax BCIIMUYUHY yIJid, 3aJaHHOT'O B paJuaHax
X HZ gz
5 9 &
a) Z="2F o080 6) T =0T =00 p) T =2 E = 500
5 i 5 9 w 9 & T B

3. Ucnonp3ys omnpeneneHus: TPUTOHOMETPUYECKUX (DYHKIUHN, HAWIUTE 3HAKU ATHUX (QYHKIUN
JUIS YTJIOB:

a) -120°  6) =

[TocTpouM €AMHUYHYIO OKPY>KHOCTh M OTJIO)KUM JAHHbIC YIIbl. YToJ—120% OTKJIagbIBacM
1o yacoBoi ctpenke. Touka, coorBeTcTBYtomIast yriny —120° nexwut B |1l yerBeptu, 3nauur,
cos(—120°) < 0, sin(—120°) < 0,

tg (—120°) = 0, ctg(—120°) = 0.

®opma npeacTaBiaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepun onenkn:

Ouenka "OTJMYHO'" BBICTABISIETCS, €Cid paboTa BBHINIOJIHEHA B IOJHOM O00BEME C
coOMIoIcHeM HEOOXOIUMON TMOCTIEeI0BATENbHOCTH JIEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBIIIOJIHEHBI BCE 3aIMCH W BEIYMCIICHUS.

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

Ouenka "y/10BJIETBOPUTEIBHO'" BBICTABISETCS, €CITU PadOTa BBHIMIOJIIHEHA HE TIOJTHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISET MOJYUYUTh MPABUIBHBIE PE3YIbTATHl U BHIBOIBI,
B XOJI€ TPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO" BBICTABJISETCS, €CJIM pabOTa BBIMOJIHEHA HE TOJHOCTHIO
WM 00bEM BHITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET CAENATh MPABUIBHBIX BBIBOJOB.

Tema 2.1 OcHOBHBIC IOHATHSI TPUTOHOMETPHH.
IIpeoOpa3oBanue TPUTOHOMETPUUYECKHUX BbIPAKEHU

IIpakTuyeckast padora Nel9. IIpeoOpa3oBaHusi TPUTOHOMETPUYECKHX BbIPAKEHUI.
OcHOBHBIC TPHTOHOMETPHYECKHE TOXKIECTBA.
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Heas: @opmupoBaTh HaBBIKM IPeoOpa3oBaHUsA TPUTOHOMETPUYECKHX  BBIPAKEHUH,
UCIOJIb3YS] OCHOBHBIE TPUTOHOMETPUUYECKUE TOKAECTBA.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 Bribupats crocoObl pemeHus 3a1a4 mpohecCHOHATBHON AeITEeIbHOCTH IPUMEHHUTEIBHO K
pas3IUYHBIM KOHTEKCTAM ;
OK 04 D¢ dexTrnBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

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

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

1) cos == 0,8, T cx< 2m

2) sin o= 0,6,= <oc< 7

3) tg w=—=,

2. Konebanue HanpspkeHUs 3aaaercs popmynoit: U (t) = U, cos(wt + @, ) Haiiagure 3HaueHNE

HAIpsDKEHMs, €CIN U3BEeCTHO, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

a |

0 < wt <
cosl2-cosdl® —ginl2®-singg”
Cos54°-2in3 6° + 00836 ° - 2in54°
am
in(mta)  t9l—+a) cos 2t .
4. YrpocTuTe BBIpaKEHHUE a) Bm,‘;; a) _ —= +tg(m—a); 6) ——————sint
sin(——a) ctglm—al cost—sint

3.Brerunciure

3 24, an an
5. J1aHO cos o= —scosf=-T0 mews T ow fa T

Haitgure sin (o —g).
sinlx—glcosf +oosla—fFlsing

6./{oxaxuTe TOXK1eCTBO: tga

cosla— 5 cosf—ginla—Sleing -

ITopsinok BbINOJHEHHS PadOTHI:
1. 3anummuTe ycioBue.
2. 3anumuTte (GOpPMYNIbl OCHOBHBIX TPUTOHOMETPHUUECKUX TOXKJIECTB, COJEpKalllue JIaHHYIO
(GYHKIUIO U TY, KOTOPYIO HE0OOXOIMMO HaWTH.
3. Belpasute HeusBecTHy0 ¢GyHKuMo0. Ecian HeoOXoIuMo H3BiIe€Yb KBaJpaTHBIH KOPEHb, TO
OTIpeIeNTUTE 3HAK UCKOMON (DYHKIIUU, UCIIONIb3Ys 3aJJaHHYIO YETBEPTh.
4. BpluucinuTe 3Ha4YeHUs BCEX HEM3BECTHBIX (DYHKIIUH.

3m

1. JaHo: cos oc= 0,8, — <o¢< 2w

Haiitu: sin o, tg o, ctg o
Pewrenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO
cos® o +sin® o= 1
Bripa3um u3 HEero HCKOMY0 QYHKIHIO sin = ++/1 — cos® o<
Tak kak cunyc B |V yeTBepTH UMeeT OTpHUIIATENbHOE 3HAYEHUE, TO
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sin = —y/1 — 0,64 = —/0,36 = —0,6.
2) 3anuiieM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO

sin o
tg =
g cos oo
HOI[CTaBI/IM MN3BCCTHBIC 3HAYCHUA U Haﬁl[eM HCU3BCCTHYIO (bYHKHI/II-O
—0,6 G 3
0,8 a8 4

3) 3amnuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
tg oo ctga =1

1
Bbipa3zuMm 13 HEro UCKOMYIO PYHKIUIO ctg 6= —

g
¢ LI
P = —— = —1 —
g 3 3

3. JlaHo: )sin = ﬂ,ﬁ,g <00 T
Haiitu: cos o, tg oc: ctg o
Pemenne:
1)3anuiiemM 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKIACCTBO
cos® o« +sin® o= 1
Bripazum u3 Hero uckomyro GyHKIUIO cas o= 1+ 1 — sin? o
Taxk kak kocunyc Bo Il yeTBepTu orpunarenex, 1o cos = —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

sin o
tg o=
g cos oo
HO,Z[CTaBI/IM HN3BCCTHLBIC 3HAUYCHUSA U HafII[eM HCU3BCCTHYIO (I)YHKHI/IIO
0,6 G
—0,8 a8 4

3) 3anuiiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
tg oo ctga =1

1
Beipa3um u3 Hero HCKOMy0 QyHKLUIO ctg o= —

Eg
t * 11
e = —— = =11 —
g 3 3
3 m
4. JlaHo: tg == —oy ST

Haiitu: cos o, sin og, ctg o

Pemenne:
1) 3amuiieM 0CHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

tg oo ctga =1
1
Bripazum u3 Hero HCKoMyro QYHKIUIO ctg o= —
g

¢ =
ctg o= —1—
g 3
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2) 3anuiineM OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO

y 1
1 —I— tg- L= _—
cos” o<
1
BbipazuMm 13 Hero HCKOMyo QyHKIUIO cos 0= + —
Vitegte
1 1 4
Tax kak Kocunyc Bo |l yeTBepTH OTpHLATENICH, TO €0S K= ——= = ——= = —;=—038.
lp+— ==
W7 1e 3 L

3) 3anuiieM OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO
cos® o« +sin® =1

BeipazuM 13 HEro HCKOMy0 (DYHKLUIO sin o= +v/ 1 — cos? o

Tak kak cunyc BO || 4eTBEpTH MOJOKHUTEIBHBIN, TO Sin K= V1—0,64=+0,36=0,6.

2. Konebanue nanpsixeHus 3anaercs Gopmynoit: U (t) = U, cos(wt + @, ) Haiinute 3HaueHNE

HaNpsDKEHUs, €clii u3BecTHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

0 < wt <

ta |5

co271%cos26" +8inT1%-2in 26"

3.Berunciure —— - ——
SIN20°-co82 5 +6e820°-8mas”

Pemenne:

cos71% - cos26® + sin7 1% - sin26°

s5in20° » cos23% + cos20° » 5in23°

Jlist perieHust HaM He0OXO0IMMO UCTIONB30BaTh (POPMYIIBI CIOKEHUS:
cos(a + f) = cosa - cosf T sing - sinf

sinlee + §) = sine - cosf + cose - sinf
cos71® - cos2B® +sin? 1% - 5in26%  cos (71° —26%) cos45°
5in20° - cos25° + £0520° - 5in25°  sin (20° 4 25%)  sin453°

= tg45° =1

sin (107 + ) tgle— 1807 ) cos (3607 —a)

4. YipocTuTe BbIpakeHue:

:tgu?—m-rtg'.':+n"-rm|3:—ﬂ—m
HpI/I PEIICHUU 3TOr0 3agaHWsA HYKHO IMPHUMCHUTDH q)OpMYJ'II)I MMPUBCACHUS. I[J'ISI 3TOT'0 BCIIOMHHUM
MHEMOHHNYECKOC ITPABUJIO: 1) Hazpanue (I)YHKI_[I/II/I HC MCHACTCA, €CJIN K apI'YMCHTY O HpI/I6aBJ'ISIeTC$I
—mnN  WiIn| 7N

Haspanne (1)YHKIII/II/I MCHACTCA, €CJIM K apryMmMEeHTY O HpI/I6aBJ'I$I€TC${ —'_—T n HUJIN '_En, n-

HEYETHOE YUCIIO.
2) CraBUTCS 3HAK UCXOHOM (QYHKIIMH, CUUTAS , UTO O~ OCTPBIN yTOJI.

Pemenue:
sin{180° + &) - tgloc —180°) - cos(360° — a) —sine - tgo - cosa COSe  COSE  COSE - Sing )
I im ~ tga -ct n'-{—s*nn]:ct @ COSE T pog E
ctg(5 —a) ctglm +a) - cos(— — ) g g ' g sing
9. laHo sin o= L—E_: cosfi = '-;; Tewsm 0= <2
Haitgure sin (o +8).
Pemenne: s peleHus HaMm HYXXHO HCIIOJIb30BAThH bopmyny CII0KEHUSA

sinlee + £) = sina - cosf + cosa - sinf
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Ho HaMm Heu3BECTHBI suawenus cos X u sinff.

HaﬁneM CHadaJia 3T 3HAUYCHU:, UCIIOJIb3Yysd OCHOBHOC TPUTI'OHOMETPHUICCKOEC TOXKACCTBO!
cos” o +sin” =1

Bripasum u3 HEro UCKOMYIO QYHKIHIO cos oc= +y1 — sin®

sinf = +,/1 — cosf

] B4 289 64 15

Tak xax kocunyc Bo |l ueTBepTH OTpHIATENEH, TO cos o= —JL - _,J-B.;. -
o . T 25 18 [o 3
Tak kak cuHyc B | U€TBEPTH MOJIOKHUTENLHEIN, TO sinf = J l-n=l="=" J; =:.

HOI[CTaBI/IM HaﬁHeHHBIC 3HA4YCHHA B (bopMyny W BBIYUCJIMM 3HAYCHHUC
sin (oc + 8.

17

( 15J 3 32 45 13
‘s 85 8 85

in(oc +8) = — &
oo = —.—
sinl + 17 5+

sinl=—gflcozf +cosla—Flainf

6./lokaxkuTe TOKIACCTBO: tga

conla—f) cosf—ginle—Seing
HOK@B&TGHBCTBOZ
Brinuiem OTACJIbHO JICBYIO YaCTh TOXACCTBA U Hpeo6pa3yeM €€, UCIIOJIb3YyA CI)OpMYJII:I CJIOKCHUA:

sin{ec —F) cosfl + cosla — Bl sinf  sin(a—fF+§) _ sina

cos(a — B) cosf — sinle — ) sinf  cos(a —f+B) cosa = tge

tg = tg o
ToxmecTBO TO0Ka3aHo.

Bo3MoxeH u ,Z[perﬁ CIIoco0 JA0Ka3aTCJIbCTBaA:
sin(ec —F) cosf + cosla — Bl sinf  (sina - cosf — cosa - sinfleosf + (cose - cosf + sina - sinff )sing

cos(a — B) cosf — sinle — §) sinf ~ (cosa - cosf + sina - sinf)cosB — (sina - cosB — cosa - sinf)sin

PaCKpoeM CKOOKH U IMpUBCIACM HOI[O6HLIC cJIaracMmbI€
sine - cos”f — cosa - sinf - cosf + cose - cosf - sinf + sing - sin®f sing - cos”f + sing - sin”g

cosa - cos”f + sine - sinf - cosfl — sing - cosf - sinf + cosa -sin®f cosa -cos®f + coso - sin”f
sing (cos-f + sin~f)  sina

= — — = =t
cosa{cos=f + sinf) coso g

tg = tg o
(I)opMa NpeaAcTaBJICHUA pe3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kputepuu onenkmn:

Onenka "OTIMYHO'" BBICTAaBISAETCS, €CIUM paboTa BBHIIOJHEHA B IOJHOM O0bEME C
co0roiecHueM HEOOXOJMMON TOCIEeI0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPABHJIBHO U aKKypaTHO
BBITIOJTHEHBI BCE 3aIIMCH U BBIYUCIICHUS.

Ounenka "xopomo" BbICTaBIISIETCS, €CIHM BBIIOJIHEHbI TPEOOBAaHUS K OLIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y10BJIeTBOPUTENbHO'" BBICTABIISIETCS, €CJIM pabOTa BHIMOJHEHA HE MOJTHOCTHIO, HO
00BEM BBITTOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISIET MOJYUYUTh MPABUIIbHBIE PE3yJIbTaThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH TOMYIIEHBI OLTHOKH.

Ounenka ""Hey/10BJ1eTBOPUTEIbHO' BBICTABIISETCS, €CJIM PabOTa BBHIIOJHEHA HE MOJHOCTBIO
WIM 00bEM BBHITIOJTHEHHON YacTH pabOoThI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOJOB.
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Tema 2.1 OcHOBHbIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanue TPUTOHOMETPUUYECKHUX BbIPaKEeHU

IMpakTnyeckoe 3ansiTue Ne 20
«IIpeodpa3oBaHNsi TPUTOHOMETPUYECKHUX BhIpa:keHUil. @OpMYyJibl CJ10KEeHHS, YIBOCHUSI.
®opmyabl npuBeaenusi. [IpeodpazoBanne cyMMbl TPUTOHOMETPUYECKUX PYHKIUI B
npou3BeJeHue, Npeodpa3oBaHne NPON3BeIeHUsI TPUTOHOMETPUYECKUX (PYHKIIUI B CyMMY)

Heas: Hayuutbcs npeoOpa3oBbIBATh TPUTOHOMETPHUUECKUE BBIPAKEHUS, HCIONb3Ys
TPUTOHOMETPHUYECKUE (POPMYJIBL.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Bribupath crocoObl pemeHus 3a1a4 npohecCHOHATBHON AeITEeNbHOCTH TPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTATh B KOJUICKTHBE H KOMaH/IC

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

3aganue:

o n7e°—zing2®
1. Haiigure 3HaYeHUE BBHIPAKEHUSA: —————

CosTE —cos42”
coea—cog3atcosbha —coe Ta

2. YHpOCTI/ITC BbIPA)KCHHUC— - - - .
gin ¢t ein 3o t+ein baetein 7o

Binla +EinGT

3. JloKaxxuTe TOKACCTBO: = tg4a

COSZE +C0B6T

IMopsanox BbIMOTHEHUS PAGOTHI

1) 3anummTe 3aJaHKEe W ONpEJCIUTe, KakuMH (OpPMyJIaMH TPUTOHOMETPHUH HYKHO
BOCITOJIb30BaThCA.

2) Ipumenute 3T HOPMYIIBL.

3) YnpocTtuTe MmoJayduBIICECs] BbIpaKeHHE. BBIUMCINTE, €ClIM TO HEOOXOIMMO, 3HAUCHHUE
BBIPKCHUSI.

. inBE" —sinzz®
1. Haiigure 3Ha4eHUE BHIPAKEHUS: ——

ros6B" —cog22?

JUis pemieHusi HaM HY>KHO BOCIOJIB30BaThCsi (QopMyiamMH MpeoOpa3oBaHUS CYMMBI U

Pa3HOCTU TPUTOHOMCTPUICCKHUX q)YHKI_II/Iﬁ B IIPOU3BCACHUC!

a+f a—f
cose + cosf = 2cos oS

cosa — cosff = —2sin

sing 4+ sinfi = 2sin - £O0s

sine — sinfl = 2cos 5 — - 5in

Perienue:
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sinB 8% — zin22° 2cos

cos68® — cos22¢ ., . 68

©sin 2 2co543% - 5in23° cos45" 450 .
= = - = = — = —rt =]
22° 68" —22°  _2sind5° -sm23° sinds® 9

gin 3o+ Eina
2. YrpocTuTe BhIpa)kKeHne ———————
cos 3¢ —Ccosa

Jns pemieHHs HaM HYKHO BOCIOJNB30BaThbes (opMynamu mpeoOpa3oBaHUS CYMMBI U

Pa3HOCTH TPUTOHOMETPUUYECKUX (PYHKIIMH B IPOU3BEICHUE:

o+ fi w—
cose + cosf = 2cos - cos

cosa — cosf = —2sin

. . o at+f o— g
sing 4+ sinfi = 2sin S cos

o+ a—f8

sine — sinf = 2cos 5 — - 5in

2
Pemenue:
, . 2sin 3OHOCCOSM_O{ .
sin 3« +sin « _ 2 2 _ 2sin 2 cos __Cosa _ _ciga
cos 3a — Ccos o 3a+a . 3a—a —2sin2asina sin o

—2sin sin
2 2

Eing +2inda +sinse

3. JloKaxxuTe TOKIACCTBO: =tg3a

COSM + COSEE + 00850

Jis pemieHUs HaM HYKHO BOCHOJB30BaTbes (opMyaamMu NpeoOpa3oBaHUS CYMMBI U
Pa3HOCTH TPUTOHOMETPUUECKUX (QYHKIIUI B IPOU3BEACHHUE.

Pemienue:

sing + sinda + sindo

=tg3
cose + cosdm + cosdam g=a

Brmumem OTACIIbHO JICBYIO YaCTh TOXKACCTBA U npeo6pa3yeM €C, UCITOJIb3Ys (bOpMy.]'ILIZ
o+ 5o o
5 €05

3 — oo .
sing + sinde + sinSe (sing + sinSea) + sin3e 250 5 T sin3n

cose + cosdm + cosdam - {cosa + cosSa) + cos3a Iro

5 = -|-?5n' L COS = _75” + cos3m

sinda - cos (—2ax) + sinda

" cos3a -cos(—2a) + cos3a

Bocnonb3yemcst 4eTHOCTBIO KOCUHYCA cos(—a) = cose
sinda rcos 2o+ sinda sinda - (cos2a + 1) sinda

= = = =tg3
cos3m -cos 2o + cos3e cos3o - (cos2e + 1) cos3m g=e

tgda = tglm
ToxkaecTBO JOKa3aHO.

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

Kpurtepun onenkmn:
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OuneHka "OTJMYHO'" CTaBHUTCA, €ClM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH ICUCTBHUI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMTOJHEHBI 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 YaCTU TaKOB, YTO TO3BOJISET MOJYYUTh IPABHIBLHBIC PE3YIbTAThl H BBHIBOJIBL;
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.

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

IIpakTuyeckoe 3ansaTue Ne 21
IHocTpoenune rpaguKkoB TPUTOHOMETPHUUYECKUX (PYHKIUI € HCIIOJIb30BAHHEM
reoMeTpu4YecKNX npeodpazoBaHui

Heab: HayunTtbes CTpouTh rpa Ky TPUTOHOMETPUYECKUX (PYHKLIMMN

Brinosnenue padorsl cnocod6cTByeT (POPMUPOBAHNIO:
OK 01 Boi6upats crioco0bl pemieHus 3aad npohecCUuOHATBHOM NeATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE

MaTtepuajbHoe o0ecneyeHue:
I/IH)II/IBI/II[yaHI)HI)IC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HCKHHﬁ.

3ananmue:

[Toctpouts rpaduk GyHKIMH y = 3sin (x — - 3anucarh CBOICTBA 3TOM PYHKINH.

IMopsinok BbINoJIHEHUs PadOTHI:

ITpu noctpoeHnu rpaduka Hy>KHO BOCIIOJIb30BAThHCS MPEOOPa30BAaHUSIMU TPAPHUKOB.

1.y = f(x) + b — rpadux ¢ynkuu nomyuaercs u3 rpaduka Qyskmmuu Yy = f(X) myrem
napajieIbHOro MepeHoca 3Toro rpaduka Ha BenuuuHy Baoib or OY. Ilpu atom, eciu b>0, To
rpaduk ¢pynkun f(X) + b pacnonaraercs Boimie rpaduka Gpynkuuu f(x), ecmu b<0, To HUXE ITOrO
rpaduka.

2.y =f (X + b)- rpadux dynkuuu nomyvaercs u3 rpaduka pyHkipn y = f(X) ¢ moMoIpio
napajieNIbHOro MepeHoca 3Toro rpaduka Ha BenuuuHy b Brons ocu OX, npu atom, ecau b>0, To
CIIBHT 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) — rpadux QyHKIMM nosydaercs U3 rpapuka yHkuuu y = f(x) ¢ nmomoripro
pacTshKeHUs WK cxaTus rpaduka no ocu OY nmponopruoHanbHO KO3QPUIMEHTY a, TpruYeM,

ecmm &> 1, To Bce opamHathl Tpaduka af(x) yBenmuuumBaroTcs B a pa3, ecau a< 1, To
YMEHBIIIAIOTCS B a Pas.

5. ¥ = fla x) — rpaduk PyHkuuu nomyyaercs u3 rpadpuxa Gyakuuu y = f(x) ¢ nmomomipro
pacTsHKeHUs WK CKaTus BoJIb ocu OX mponopiuoHanbHO KO3PPUIMEHTY a, TpudeM, eciu, a > 1,
TO TpaduK CXKUMaETCs B a pa3, ecnu () <a<l, To pactsruBaetcs B 1/a pas.

6. y= | f (x) - 17151 IOCTPOEHMS 3TOT0 TpaduKa HYKHO MOCTPOUTh rpaduk GyHKmu y = f(x)
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1 0T0Opa3uth OTHOCUTENHHO ocu OX Te yacTu rpaduka, KOTOPBIC PACTIONOKEHBI HIKE ITOU OCH.
[Tocne moctpoenus rpaduka IpoBeIUTe UCcaea0BaHNe QYHKIIUN MO OOIIEH cXeme.

[ToctpouTts rpaduk GyHKIMHU y = 2cos (x + ;_] 3anucath CBOMCTBA 3TOM (DyHKIHH.

Cnauana noctpouM rpaduk QyHKIHH y = cosx
ITepenecem rpaduk GyHKIUYU v = cos x HA !: BJeBO. [lomyunm rpaduk GyHKINH y = cos (x + ;_]

PactsineM rpaduk nomyuuBmieiics GpyHkuuu B 2 pasza B1oab ocu Oy.

A

N x@

y= Zcos(x+£] T
° 3

Hccnenyem pyHkuuio mno ob1ei cxeme:

D(y)=R;
E() =[-2; 2]
y =0, mpu X=n/6 + ntn, n € Z,
OyHKIMs 001Iero BUaA.
OyHKIUA HEMOHOTOHHA,
npu X € (2n/3 + 2nn; 5n/3 + 27n) — byHKIISA BO3pACTaET;
npu X € (-n/3 + 2an;2 w/3 + 2nn) — pyHKIMS yOBIBACT;

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

7. T=2n.

akrownE

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

Kputepun onenkn:

Ouenka "oTJM4yHO'" CTaBUTCS, €clii padoTa BBHINOJIHEHA B MOJTHOM 00BEME ¢ COOIIOIEHUEM
He00XO0TMMOM TOCTIE0BATENHHOCTH JICHCTBUI; B OTBETE MPABHILHO U aKKYPAaTHO BBITIOIHEHBI BCE
3aIIMCH U BBIYUCIICHHUSI.

Ouenka ''Xopomio'" CcTaBUTCS, €CIHM BHINOJHEHBI TPeOOBAaHHA K OLIEHKE "OTJIMYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CIU paboTa BBHIMOIHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISET TOJYYUTh MPABUIIBHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM pabOTa BBIMOJTHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET CIEaTh MPaBUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanue TPUTOHOMETPUUYECKHUX BbIPAKEHU

IMpakTnyeckoe 3ansiTue Ne 22
Onucanue NpoM3BOICTBEHHBIX NIPOLECCOB ¢ MOMOIILIO rpa¢dukoB PpyHKIMI
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Heas: HayuuThcs ucnonb3oBath rpaduku GyHKIMH B peIIEHUH MTPUKIAIHBIX 3a71a4

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Bpei6uparh ciocoObl perieHus 3aj1a4 npoecCHoHabHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/Ie

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

3aganue:
1. Ha pucyHke u3o0paxkeH rpaduk 3aBUCIMOCTH KOOPJAMHATHI OT BPEMEHHU
KOJIeOIIIoIerocs Teja.

=]
£

t 1111\
JSases Vg

ITo rpaduky onpenenure: 1) ammuuTyny konebanwii; 2) nepuos KonebaHuii; 3) yactory
Kose0aHuii; 4) 3anuIKTe ypaBHEHNE KOOPAUHATHI.

2. Ectb MrHoBeHHas ¢ororpadus BOJHBI B PE3MHOBOM ILIHYPE.

Onpenenure: 1) [uIMHY BOJHBL; 2) aMIUIMTYAY KOJIeOaHHUM yaCcTHUEK LIHYpa.

S, M

0 1 X3 /4 5 6\

3. Ilo npeacraBieHHOMY IrpaduKy OnpeaenuTe aMIUIUTY 1y U IIepHo/] KojaeOaH i
HUTSHOTO MasTHHKA.

x, cm 4

V. I L
NGV

4. Ilo YPaBHCHHUIO TApMOHHUYCCKUX KoJIeOaHMH OIPCACIIUTL aMIUNIUTYY, YIJIOBYIO
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CKOpOCTb, IEPHOA U YacToTy. HauepTuTth rpaduk JaHHOTO TAPMOHUYECKOTO KOJIeOaHMs.
1) x =15 sin 3xt
2) x = 8 sin /3t
3)x =10 sin zt

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1) O3HaKOMBTECH C YCIIOBUEM 3aJ1auH, IIPOAHATU3UPYHTE TpaduK.
2) Ilo rpaduky, ucnonb3ys CBOMICTBa TPUTOHOMETPUYECKUX (YHKIMI, OMNpeaesnTe
HEO0XO/IMMBIE BEIMYUHBI, 3aITUIIATE OTBET.
[Tpu pemennu 3aga4 HEOOXOIMMO HUCIIOJIB30BATh CBOMCTBA TPUTOHOMETPHUUECKON (DYHKITUU
y =sinXx.
dyHknusay = Sin X
I'paduxom (HyHKIMU SBISIETCS CHHYCOHIA.
[TonHy10 HETIOBTOPSAIOIIYIOCS YaCTh CHHYCOUIbl HA3bIBAIOT BOJHOM CHHYCOUBI.
[TonoBHHY BOJIHBI CHHYCOU/IBI HA3BIBAIOT TIOTYBOJIHOW CHHYCOUIBI (MJIH apKOK).

A
y=sinx Y T=2Zn

-2n 3m - -

ol 4+
=
[ =
|
I
M|;;]
[
=

CaoiicTBa QpyHKIUH Y= SiN X:
1) O6nacte onpeneneHus: GyHKIIUN —MHOXKECTBO J€HCTBUTENIBHBIX YUCEI.
2) O6nactp 3HaueHUH QyHKIMKA —0Tpe3ok [—1; 1]
3) D10 HeueTHast GYHKLHUS.
4) Ot1o HenpepbIBHAs (QYHKLUS.
5) Koopaunatel Touek nepecedenus rpaduka:-c ocbto abcuucc: (nn; 0),-c ocbro opaunar: (0; 0).
6) Ha otpeske [-n/2; m/2] pyHKIMs Bo3pacTaet, Ha oTpeske [n/2; 3n/2] —yObIBaer.
7) Ha npomesxyTkax [27n; m + 27n] GyHKIUS NIPUHUMAET MOJIOKUTENbHbIE 3HaueHus. Ha
MPOMEXYTKAX [-1 + 271tn; 2ntn] GyHKIMS IPUHUMAET OTPULIATENIbHBIE 3HAYEHUS.
8) IIpomexxyTku Bo3pacTtanusi GyHKUuM: [-n/2 + 2xnn; m/2 + 2nn].IIpomexyTku yObIBaHUS (QYHKIHU:
[/2 + 27n; 3n/2 + 27n].
9) Toukn MuaUMYMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKuuu: /2 + 2nn
10) dynkuus orpaHrueHa cBepxy u cHu3y. Haumensiiee 3Hauenne gyHkuuu —1, HaubosbIiee
3HaueHue 1.
11) D10 nepuoanueckast pynkuus ¢ nepuoaoM 2x (T = 2m)
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJIHEHHOE 3aJJaHNe

Kpurtepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOMIOIEHUEM
HE00XO0TMMOM TIOCTIEIOBATEIHPHOCTH JIEHCTBUI; B OTBETE MPABIIBHO U aKKYPAaTHO BBIMIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka 'Xopomio'" CTaBUTCS, €CIM BBINOTHEHBI TPeOOBAaHUA K OILIEHKE "OTJIIMYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €cld padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
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00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO MO3BOJISET MOJTYYUTh MIPABIIBHBIC PE3YIbTAThl U BHIBOJIBI;
B X0JI€ MMPOBEACHUS PaObOThI ObUTH JOMYIIEHBI ONTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU PadOTa BHIMOJIHEHA HE TOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 2.2 TpuronoMerpuyeckue ypaBHeHHsI 1 HEPaAaBEHCTBA

IIpakTuyeckoe 3ansaTue Ne 23
«IIpocreiine TPUrOHOMETPUYECKHE YPABHEHHUS] U HEPABEHCTBAY

Hean: Hayuntbes pemaTts IpOoCTEUIINE TPUTOHOMETPUYECKUE YPABHEHHUS.

Brinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupats cnocoObl pemieHus 3a7a4  NPOoPECCHOHAIBHOU  JEATEIHHOCTH
MIPUMEHUTEIBHO K PA3JTMUYHBIM KOHTEKCTaM

OK 02 MHcnonb3oBaTh COBpEMEHHBIE CpEACTBA IMOMCKA, aHalIM3a W HMHTEPHpeTaluu
nHpopManui W WHOOPMALNMOHHBIC TEXHOJOTHUU JIJIS BBIOJNHEHUS 3a7ad MPOPECCHOHATBHON
JeSITeNIbHOCTH

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

3aganue:

Pemmure TPUTOHOMCTPUYICCKNEC YPABHCHUS:
1) cos3x =0

2) sin(Ex —;) =-1

3) 3tg(4x +5) = -3

4) ctg (Ex +§) =-7

5) sindx - cos3x 4 cosdx - sin3x =

[ERT

HOpﬂlIOK BBIINNOJIHCHUSA paﬁOTbI:
Pemute TPUTOHOMCTPUYCCKUEC YPABHCHUS:
1) sin2x =10

DTO ypaBHEHHE OTHOCUTCSI K YACTHBIM CITy4asiM, IIO9TOMY KOPHHU HaxoAsTCs 1Mo hopmyrie
xr=mn nNei

2x =mn,ned,
T

X =—N,Neg
2

OTBeT:x = ~n. neZ
2) cos (Sx + ;) =-1

DTO ypaBHEHHE OTHOCHUTCS K YACTHBIM CIIy4asiM, MO3TOMY KOPHHU HaxonaTcs 1o ¢opmyrie

x=mw+2mn, nei

T
5x+§:i'?'+2iﬁ!'?‘l. nes
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Oreer: x=—+—n, nes
3) 2cos3x = -1

L
Paznenum o6e yactu ypaBHeHus Ha 2. [loayuum ypaBHEeHUE: cos3x = —-.

L
DTO ypaBHEHHME HE SBIISIETCS YaCTHBIM ciydaeMm, a = —=>,|a] =1. I[loaToMy oHO umeer
pelIeHrne, KOTOpoe HaXOAuTes 1o popmyre: x = +arccosa + 2mn, nel
1
3x = tarccos {—;] + Zmn, nes
o
3x = +(m — arccos 7) + 2wn, neg

"
Ex:i{n—§]+21m. neZ

2T
3x=i?+2rm nes

2r 2w
x=i?+?n nes

OTtBeT: x = t%"+2—=n. neZ

4 V3

4 tg(ex-5)=-7
VpaBHEHHE UMEET pElleHHe, KOTOPOe HaXOMuTcs 1o GopMmylle: x = arctga + mn, nel

4 V3
ﬁx—1=nrctg -3 + mn, neZ
OYHKIUA y = arctgx HEUETHAs, IOITOMY arctg (—x) = —arctgx.

T V3
Gx — n = —arctg ER + wn, nes

" T
ﬁx—I:—E+n'n. nez

T
ﬁx:—g+¥+n'n. nez

T
bx = e + mn ned

T W
x=o + P ned

T
[}IEE’I.I—E-I-EH. nez

k]

5)cos6x - cos3x + sinbx - sindx =

Buanm, 9To 1€ByI0 4aCcTh MOKHO CBEPHYTH IO (JOPMYIIaM CIIOKECHUSI:
cos{a + B) = cosa - cosf F sina - sinf

V3
coslBx — 3x) = -

V3
cos 3x = ?
Teneppr ypaBHeHHE SBISETCS MPOCTEHIIMM M €ro KOPHU HaxoJsaTcss 1o (opmyrne:
x = tarccosa + 2mn, nes.

i
3x = tarccos 1'T-I— 2mn, nel
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3x=i§+2n’n nes
+rr 2T .
T=Egtam e
Ot +JT il Z
BET .r—__LS+3n ne.

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHECHHOC 3a1aHUC

Kpurepun oneHku:

OuneHka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIIOICHUEM
HEOOXOMMOM MOCIIEI0BATEILHOCTH JICUCTBUI; B OTBETE MPABUILHO U aKKYPAaTHO BBIMOJHEHBI BCE
3aIIMCH U BBIYMCIICHMS.

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

Ounenka "yI0BJIETBOPUTEIBHO'" CTaBUTCS, €CU paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThI OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIM padOTa BBHINOIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJISET CCNIATh MPABHIIbHBIX BBIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA

IIpakTuueckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHs 1 METOAbI UX PelIEHHS»

Iean: Hayuntbes pemaTs TPUTOHOMETPUYECKUE YPABHEHHUSL.

BoinosiHeHune padoTsl cioco0cTBYeT GOPMUPOBAHUIO:

OK 01 BeoiObupars crnocobbl pemeHus 3a7ad  NpopecCHOHATbHON  AEATeNbHOCTH
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcnonb3oBaTb COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W HHTEpHpETaluu
nHpopMaud M HHGOOPMALMOHHBIE TEXHOJOTHUU JJs BBINOJHEHUS 3a7ad MpodeccuoHaTbHOM
JESTEIEHOCTH

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

3ananme:

Pemmte TPUTOHOMCTPUYCCKNEC YPABHCHUS:
1) 2sin’x — 3sinx +1=10

2) 8sin’x + 6eosx —3 = 0

3) 6tg*x +tgx —1=0

4) sindx + sin3x = 0

5) cos*(m —x) + Beos(m+x) +7=10

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
1. 3anummre ypaBHEHHE U ONpENENINTe, KAKUM CIIOCOOOM ypaBHEHHME BO3MOXKHO CBECTH K
MPOCTEUIIINM YPABHEHUSM.
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2. Ecnn HeoOXoIuMoO, BBEJUTE HOBYIO MEPEMEHHYIO M PEUINTE YPAaBHEHHE OTHOCHUTEIHHO
3TOM nepeMeHHoM. [Tocne penienus ypaBHeHUsI ¢ HOBOM MEPEMEHHON BEPHUTECH K 3ameHe. J|0JKHO
MOJIYYUTHCSL TPOCTEHIlIee TPUTOHOMETPUUECKOE YpaBHEHHE, PEUIMB KOTOPOE, MOJYyYHMM KOPHHU
JaHHOTO ypaBHEHus. [loMHUTE, 4TO, €ClHM ypaBHEHHE COACPKHUT (QYHKIHH y = tgx,y = citgx, TO
HE0OXO0IMMO Y4eCTh UX 00JIaCTh OMPEICICHHMS.

3. Ecnu ypaBHEHHE MOXKHO NPEACTaBUTH B BUJIE MPOU3BEICHUS HECKOJIbKUX MHOXKUTEICH, U
IIpaBas 4aCTb PaBHA HYJIO, TO PA3JIOKUTE JIEBYK0 4acTb HAa MHOXKMTEIU U HMCIOJB3YW IPABUIIO,
KOT'/la IPOU3BECHUE PaBHO HYMIO. [IpupaBHIB KaKIblii MHOXHUTEINb K HYJIO, MTOJIYYUM HECKOJIBKO

MPOCTEHIINX YpaBHEHHH, KOTOpPhIE HEOOXOIWMO pPEIIUTh, YYUTBIBasS OOJACTh JIOMYCTUMBIX
3HAYECHUH.

4. 3anumure OTBET.

Pemnre TpuroHomMeTpuueCcKe ypaBHEHHUS:

1) 2cos®x + cosx =1

Pewenne:

OTO ypaBHEHHME C IOMOILIBIO BBEACHHS HOBOW MEPEMEHHONW MOKHO IIPUBECTU K PELICHHIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycTb cosx = ¢, TOrAa Hallle ypaBHEHUE IPUMET BUJ 2t° + ¢ = 1

IlepeneceM | B n€Byr0 4acTh U MOJTYYUM IIOJHOE KBaJPATHOE YPABHEHUE

T+t —-1=0

D=1-4-2-(-1)=9, D=3
-1-13

ty,=———=—1;

t 4
-1+3 2 1

b =—mmmm=—= -

- 4 4 2

Bepremcs k ctapoii mepeMeHHOM:

cosx = —1UIH cosx = i

[Tonyuynnu fABa NPOCTEHHIMX TPUTOHOMETPUUECKUX YpaBHEHHS, IEPBOE OTHOCHUTCA K
YaCTHBIM CITy4yasiM, a BTOpOe peraeTcs mo oouiei popmye. Pemum ux.

Deosx = —1
r=nw+2Znmn. nel
Z)cus.r =%
1
x = tarccos ;+ 2mn, nes
- 2
x= ig + 2mn, nes
T
OreeT:x = 1w + 2Zmn, x:i§+2m1. nes

2) 2cos®*x + sint —1=10

Pemenue:

OTO ypaBHEHHE COAECPKUT pa3HOMMEHHbIE (YHKUMH, IOITOMY Cpa3y BBECTH HOBYIO
NEPCMCHHYIO HC IMOJIYUUTCA.

Bocnonbe3yemcsi OCHOBHBIM TPUTOHOMETPHUYECKUM TOXAECTBOM U BBIPa3UM OAHY (PYHKIIHIO
qyepes Ipyryro:

cosx +sin‘x =1

cos°x = 1 — sin’x

201 —sin®*x) +sinx —1=0

2—2sin*x+sint —1=0

—2sin‘x+sinx+1=0

2sin*x —sint —1 =10
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OTO ypaBHEHHE C IOMOILBIO BBEACHHUS HOBOM NEPEMEHHOM MOXHO IMPHUBECTH K PELICHUIO
MPOCTEUIIINX TPUTOHOMETPUUECKUX YPABHEHUM.
[lycth sinx = t, TOr/1a Hallle ypaBHEHUE IPUMET BUM: 2t% — ¢t — 1 =0

1-3

ﬁ,.
=
I
I
I

1

EI
! 1

bt =—— =— =]
4

BepHemcs k cTapoii IepeMEHHOM:
1

siny = 1IN sinx = —-.

[Toxyunmnu nBa NPOCTEHIIMX TPUTOHOMETPUYECKUX YPAaBHEHHMS, IIE€PBOE OTHOCUTCA K
YaCTHBIM CITy4dasiM, a BTOpOE peraeTcs mo oouiei popmyne. Pemum ux.
1) sinx = 1x = = + 2man, neZ

2) sinx = — -, x = (—1)"arcsin (—i) + mn, neZ
3
= (-1 (_E) + mn, neZ
w
x= {—'L]““E + mn, neZ
T T
Orset: x = - + 2mm, x = {—'J.]““E+ T, ned

3) Sctgix — Betgx +3 =10

DTO ypaBHEHHE C MOMOIIBIO BBEICHHS HOBOM MEPEMEHHOM MOXKHO MPHUBECTH K PEIICHUIO
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

[lycThb ctgx = t, TOra Hallle ypaBHEHUE NPUMET BU: 5t~ — 8t + 3 =10

YuursiBaem O[3 x = 7n, nel

StT—8t+3=0

D=64—-4.5.3=4, D=2
g—2

- - J_U
BepHemcs k cTapoii mepeMeHHOM:
ctgx = 1UIHU cigx = 0.6.
Pemmm ux.

1)ctg.r =1x = arcctgl + Tn.neZx = i + mn, neZ
2)ctgx = 0,6x = arcctg0.6 + wn, neZ

T
Oreet: x = n + wn, x = arcctg0.6 + wnoneZ

4) cos2x + cos4x — cos3x = 0
Pemenue:
Ucnonb3ys dopmynsl mpeoOpa3oBaHus CyMMbl U pa3HOCTH (PYHKUMH B TNPOU3BEACHUE,

PAa3JI0KUM IPAaBYIO 4aCTb YPABHCHUA HAa MHOXUTCIINU
2x 4+ 4x 2x —4x
2cos 5 ' Cos 5 —cos3x =10

2cos3x cos(—2x) — cosdx = O cos(—2x) = cos2x

2co53x rcos2xy —ecos3x =0
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cos3x(2cos2x — 1) =0

cos3x = 0 WA 2cos2x — 1 =10

[Momyynnu fBa TPOCTEHIIMX TPUTOHOMETPUYECKUX YpaBHEHHs, IEPBOE OTHOCUTCS K
YaCTHBIM CITydasiM, a BTOPOE pelaeTcs mo ooiiei hopmyie. Pemmm ux.

Deosdx =0 2)2cos2x —1=10
w —
3x :;.|_ . neZ 2coslx _-ll
mom coslxy ==
=—+—n.neg 2
x ﬁ-l—annf -
gx:i§+2n'n neid
T
x=+—+mn, nes
]
Ot T -I-T{ Z
Eer.x—ﬁ+3n. .r—_ﬁ+rm. Ne.

5) 2sin?(mr — x) +5n:n:|s(g"—=—x) +2=0

Pemenue:

CHayana Hy>KHO IPUMEHHUTH POPMYIBI IPUBEIEHUS: sin”(m — x)} = sin"x
3w )

cos (? - J.'J = —Sinx

[lonyunMm ypaBHEHUE: 2sin®x — Ssinx + 2 = 0

OTO ypaBHEHHME C IOMOILIBIO BBEACHHS HOBOW NEPEMEHHONW MOKHO IIPUBECTU K PELICHHIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycTb sinx = t, TOr/1a Hallle ypaBHEHUE IPUMET BU: 2t* — 5t + 2 =0

D=25-4.2.2=9, D=3
5—3 1
W=y T
5+3 8
t,=—=—=2
: 4 4

BepHemcs k cTapoii mepeMeHHOM:

. L :
siny = “WJIM sinx = 2,

1 1 )
Dsinx = =x = (—1)"arcsin - + wn, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEIICHHH, T.K.

T
x= (-1 : + .

OtBeT: x = {—'L]"E +7n,
®opMa NpeacTaBIeHHs Pe3yJbTAaTa: BHIIOIHEHHOE 3aaHHE

Kpurepum ouenku:

Ouenka "oTJMYHO'" CTaBUTCA, ecliu paboTa BBHIIIOJIHEHA B MOJHOM 00BEME C COOIOIEHUEM
HEO0OXOMMOM TMOCIEeI0BATeILHOCTH ICUCTBHI; B OTBETE MPABUIILHO U aKKypPAaTHO BBIMTOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ounenka ''Xxopomo'" cTaBUTCS, €CIM BBIIOJHEHBI TPeOOBAaHHA K OLIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIETBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBITIOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH TOMYIIEHbBI OLTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BHIMOIHEHA HE TIOJHOCTHIO WU

66



00BEM BBITTOJIHEHHON YacTH pabOThI HE MO3BOJISET CIIENIATh MPABUIIbHBIX BHIBOJIOB.
Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHsI 1 HEPaABEHCTBA

IIpakTyeckoe 3ansaTue Ne 25
«TpuroHomerpnyeckne ypaBHeHusD

Henab: HayunThbes pemats 0JHOPOAHBIE TPUTOHOMETPUUYECKHE YPABHEHUSI.

BoinosiHeHue padoThl cnoco0cTBYET (POPMUPOBAHUIO:

OK 01 Beoibupars cmocoObl pemieHus 3a7ad  NpOo(PEecCHOHATBHON  AEATENbHOCTH
NPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 MHcrnonb3oBaTb COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W MHTEPHpPETaluu
uHpOpMaMu W HHGPOPMAIMOHHBIE TEXHOJOTMU JUIS BBIIOJHEHHS 3agad MpoQecCHOHAIbHOM
JeSATeITbHOCTH

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

3aganme:

Pemmte TPUTOHOMCTPUYCCKNEC YPABHCHUSA:
1) sin*x — Ssinx - cosx + 4cos”x = 0

2) 7sin’x — 4sin2x 4 cos*x = 0

3) 6sin’x — 3sinx - cosx — cos*x = 1

4) Scos®x + 3sinx - cosx + 2sin’x = 2

ITopsinok BbIMOJTHEHHS Pa0OTHI:

1.YcranoBure, ABISIETCS JIM YPABHEHUE OTHOPOIHBIM.

O0HOpPOOHBIMU MPUOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCI YPABHEHUs. 8UOA.

asiny + beosx =10

asin®x + bcos”x + csinx - cosx =0

2. Ecnu ypaBHeHUE SBISETCS] OJHOPOHBIM ypaBHEHUEM IIEPBOIO MOPSJIKA, TO pa3AeauTe ooe
4aCTH YPaBHCHMS HA cosx #= [ nam sinx = [

3. Ecniu ypaBHEHHE SBISETCSI OJHOPOIHBIM ypaBHEHUEM BTOPOTO MOPSIKA, TO pa3Jienure ooe
4acTH YpaBHEHUS HA cos x = 0 mmm sin“x = 0.

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

5. Bepaurech K cTapod IEPEMEHHOM W  PEIIATE IOJYYUBIIMECS MPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHEHMUS.

6. 3anummTe OTBET.

Pemure TPUTOHOMECTPHUYCCKNEC YPAaBHCHUSA:

1) 2Zsin®x — Ssiny - cosx + 3eos®x =0

Pemrenne:

YpaBHeHI/Ie ABJICTCA OJHOPOAHBIM TPUTOHOMCTPHYCCKUM YPABHCHUCM BTOPOI'O IIOpsAKaA.
Y1o0BI €10 PENINTH, PA3AEIUM 00€ YaCTH Ha cos*x = 0,

2sin~x  Jsinx - cosx
— — - +3=10
COsTx costx

3Haem, uTo % = tgx. 2tg x — Stgx + 3 =0

BBeneM HOByIO mepeMEHHYIO. [lyctes tgx =t, TOrma Hamie ypaBHEHUE MPUMET
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BUI: 2t* — 5t +3=10
Vunteisaem OJ13: x = = + mn, neZ.
2T —-5t+3=0 -
D=25-4-2-3=1, D=1
_5—1__

f=—p =1
5+1

t. = T =1.35

BepnemMcs k ctapoit mepeMeHHOM:

tgx =1 mnmm fgx = 1.5

Dtge=1 x = arctgl +mn, nelx = f + mn, neZ
2) tgx = 1,5x = arctgl,5 + wn, neZ

OreeT:x = E + mn, x = arctgl.> + mn, nez

2) 4sin®x — 3sin2x + 2cos®x =0

CHayana mpeoOpa3dyeM aprymMeHT , UCHONB3ysS (QOpMynbl JABOWHOTO apryMeHTa:
sin2x = 2sinx - cosx.

4sin®x — Gsinxy - cosx + 2eos®x = 0

ypaBHeHI/Ie ABJICTCA OAHOPOAHBIM TPUTIOHOMCETPHYCCKUM YPABHCHHUEM BTOPOI'O IIOpsAKa.

YT006bl €r0 PEINTh, Pa3AeuM 00€e 4acTH Ha sinx = 0.
dein’xy GBsiny rcosx Zcosx

— — +——
sin-x sin-x sin-x

3HaeM, 4To % = ctgxd — Getgx + 2ctgx = 0

BBeneM HOBYIO mepeMEHHYIO. [lyctb etgr =¢. TOrma Haimie YypaBHEHHE TMPUMET
BUM: 2t° — 6t +4 =10

VYuursiBaem O/13: x = mn, neZ.

T —6GE+4=0

D=36—-4.2.4=4 VD =2
6—2

4
6+2
tn =
- 4
Bepremcs k cTapoii mepeMeHHOM:
ctgx =1 wam ctgx =2

=2

Detgx =1 x = arectgl +mn, nelx =f + mn, nel
2)ctgx =2 x = arctg? + wn, nel

T
Oreer:x = I + mwn, x = arctg? + wn, nez

3) 2sin®x + Ssiny - cosx + costx = 4

Pemrenne:

YpaBHeHI/Ie IOKa HC ABJIACTCA OAHOPOAHBIM, T.K. B HpaBOﬁ 4JaCTHu €ro BMCCTO HYJIA CTOUT 4.
I[TepeneceM 4 B IpaByIO YacTh U IIPUMEHUM OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO:

2ein®x + Ssinx - cosx + cos”x — 4{cos®x + sin®x) =0

2zin“x + dsiny rcosx + cos-x — dcos~x — dsin~x =100

68



—2sin’x + Ssinx - cosx — 3cos"x = 0
YpaBHeHHE Temeph SBIAECTCA OJHOPOJHBIM TPUIOHOMETPUYECKMM YPaBHEHHEM BTOPOIO

nopsiika. YToObI €ro pemunTh, pa3aeanM 00e 4acTH Ha cos x = 0.
—2sin®x Ssiny - cosx

— + - —3=0
cos-Xx coOs=Xx
—2tg x + 5tgx —3 =10
2tg x —Stgxr +3=0
BBenem HOBYIO IEPEMEHHYIO. [Iycte tgx =t, TOrga Halle YypPaBHEHHUE IPUMET
BUJI: 2t — 5t +3 =10
VuuteiBaeM O/13: x = = + wn, neZ.

267 —5t4+3=0
D=25-4.2.-3=1, VD=1
5-1

£, = =1
L 4

5+1 s
t,=—=1,
: 4

Bepremcs k cTapoii mepeMeHHOM:
tgx =1 wnam tgx =15
Dtgx=1 x = arctgl + mn, neix = E + mn, neZ

2) tgx = 1,5x = arctgl,5 + wn, neZ
T
Oreer:x = I + wn.x = arctgl.> + wn, neZ

4)5cos°x + V3sinx - cosx + Gsin’x = 5
ypaBHeHI/IC IOKa HE ABJIACTCA OJHOPOAHBIM, T.K. B npaBoﬁ YaCTH €ro BMCCTO HYJISI CTOUT 5.
IIepeneceM 5 B paByro 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO:

- = . .. - ..
Jcos~x + v 3siny - cosxy + 8sin~x — Jcos~x — Asincx =100
J3sinx - cosx + sin®x = 0

BriHeceM oOIIMi MHOKHUTEND 33 CKOOKH: sinx (v3cosx + sinx) =0

sin =00 i V3cosx + sinx = 0
1) sinx =0, x=mnneZ
2) /3cosx + sinx = 0

VYpaBHEeHHE ABISIETCS OMHOPOJHBIM TPUTOHOMETPUYECKMM YPaBHEHHEM IEPBOTO MOPSAKA.
UToObl €ro peumTh, pa3aeauM o0e 4acTu Ha cosx # 0.
'..-"gcusx sinx

COsX COsx

Vit tgx =10
tgx = -3

x = nrctg{—w"g} + wn, neZ

x = —arctgy3 4+ mn,neZ
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T
x=—§+n'n. nesg

T
OreeTr: x = mn, _r:—§+rm. nes

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIIM padoOTa BBIMOJHEHA B MIOJTHOM 00BEME C COOIIOICHUEM
HeoOX0IMMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHJILHO U aKKYpaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xxopomo'" CcTaBUTCS, €CIM BBIMOJHEHBI TPEOOBAaHUS K OIEHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTU TaKOB, YTO TO3BOJISET MOJYYUTh IPABWIBLHBIC PE3yIbTAThl M BBHIBOJIBL;
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 3.1. I[IpousBognas pyHKIIUM U ee MPUMEHEHHE

IIpakTuyeckoe 3ansaTue Ne 26
«YucaoBas mOCIAEI0BATEJNbHOCTh, CIHOCO0bI €€ 3aJaHHfA, BbLIYHCICHHE YJICHOB
nociaenosareabHocTu. Ilpeaen nociaexgosarensHocTu. Haxoxxaenue npeneioB GpyHKIHI)

easn:
1. HayuuThcst BBIMUCTATH MPenebl (PyHKITUH.

v (0 =
2.Hayuutbcs n30aBasThCS OT HEONPEAEICHHOCTEN (E) HUIH (—]

3.Hayuutbcs pemars 3a1a4d, CBA3aHHBIE C YUCIOBOMU MOCIIE0BATEIBHOCTBIO.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:
OK 01 Bsibupare cmocoObl pemieHuss 3aAad  NPOPECCHOHATBHON  JIeATEIbHOCTH
MPUMCEHUTCIIBHO K PA3JIMYHBIM KOHTCKCTaM

MarepuanbHoe o0Oecnedenme: VHIuBHIyanbHbIE 3a/JaHus, CIPAaBOYHBIE MaTepUabl,
KOHCIIEKTBI JIEKIIUH.

3amanne
1) PemnTh 3324k HA YKCIOBYIO TIOCIIEIOBATEIILHOCTb.
2)BerancnuTh npeaensl GyHKInui

3amanue 1 3aganue 2
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1. Halit BOCEMOH 4JIEH IOCIEIOBATEIILHOCTH;
i ! n .

’34

[&] I|—

n+1’
2. Haittu HOMep umciia 3 B OC/IeI0BATEILHOCTH:
2n+1
?"I.:
3. BelunciuTs:
Il_i'm_{S_r: —8x+3)

o, =

6.lim ¥ omed

x—z 2 +x—12

Ilopsinok BbINOJIHEHHS PadOTHI:

BHuMaTenprHO 03HAKOMBTECH C YCJIOBUECM 3adaHUs.

[Tonp3ysicb CBOMMH ILIKOJBHBIMM 3HAaHMSAMMU (B Cilydae 3aTpyIHEHHMsI BOCIOJIb3YHTECh
CIPaBOYHBIMHU MaTEPUAIAMH ), BBITIOJIHUATE 3a/1aHUE
3ananue Nel
o n-1
1. JIeBSITHII WiIeH MOCIeA0BAaTEIbHOCTH ¢ = ( ”T!] pasen ?
Yo+
(2-9—1] 17 17 17

C = = = : = =

v 43 Y732 24183 24183
2. Homep umcna 6, sBistomierocst 4wieHOM MOCJIEIOBAaTENbHOCTH @, = n° — 5n

paBeH?
6=n’-3n
n’-3n-6=0
ﬂ1=6
n,=-1 —TIOCTOPOHHHH KOPEHb T.K. HOMEP HE MOXKET ObITh OTPUIIATEIbHBIM YHCIIOM.
OtgeT: N=6.
3aganue No2
o o

HaiinuTe npenensl npenBapuTebHO H30aBUBIIMCH OT HEOTPEACTICHHOCTH (EJ

o —BL o Lx—ollx+ol xi+9 ie

=l-]l=lim——=1 = lim— = lim?2 = 2°

Lty = () =lim =057 = i = lim T = Yim2 = 2;

. Xo+dx-5 o . lxas)ix-1) . . .
2. lim——= {—) = lim————— = lim{x + 5) =1lim{1 +5) = lim{&) =
=1 =L i =1 Ix=1) =1 =1 X—=1
2 _ Xt x,=—% IxL:_E
= +4x—-3=10 le-l-x-—— == x.=1
JETE—O—F o . [Varxr—E—z) (va+x+iE—=x) WErx S —[(VE—x)2 . a+X—a+X . 2x
1 =|=) = lim ——— = lim =llm—— = lim———— =
=0 x o x=D x(Varx+ya—=x) ¥=0 xVErx+VE-x) r=pxlVatr+iE—x]  xoox(Vorxr+va-x)
Z . s . 2 . 1 1
lim =lim——=lim—=lim— = —;
3_ _r—u[}l\l:+l’+\|: x x—=Dva+0+va-0 x—=Dh2va x=bhva +a
Brrauciautb npeaciibl UMCOIUC HEOIIPCACICHHOCTD ( :I
. A4
4 lim 2 azxt +3xed L+1+1_+11 PR 1 1 L P S
' x-.::-u‘ﬂx +2x+L F—ee -1+;+ﬁ+1_—3 Fosoe d+0+0+0  x—m 4 4
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. 2x a3 ax == L
5 lim———==(=] = lim
X—o x-+4 o= X—oo =z O+0

(0 B 3HaMeHaTesie MPUHUMAEM 32 OECKOHEUHO MaJyl0 BEJIMYUHY.)
@®opMma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 33/I1aHNUE.

Kpurepun oneHku:

OueHka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIIOICHUEM
He0oOX0IMMOM TOCIIEI0BATENbHOCTH JICHCTBUI; B OTBETE MPABHJILHO U aKKYPaTHO BBIIIOJHEHBI BCE
3aMCH U BBIUMCIICHUS.

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

Ouenka "yl1oBJIETBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BBHINIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO TO3BOJISET IMOJYIUTh IPABWILHBIE PE3YJIbTATHI U BBIBOIBL;
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 3.1. IIpousBognast pyHKIIUN U ee IPUMEHEHHE

IIpakTuyeckoe 3ansaTue Ne 27
«HaxokaeHue Npon3BOIAHbIX 10 onpeneaennio. [lipasuia u popmyJinl
auppepeHUNPOBAHNS, TA0TUIA TPOU3BOJIHBIX 3JIEMEHTAPHBIX QyHKIMID)

Heab: OtpaboTarh onpenenenue npou3BogHon GyHKIuU. [IpuMeHsaTs GopMyIbl U MpaBUiIa
mudepenunpoBanusi. HayunTbcs HaX0AUTH MIPOU3BOHYIO B 33/1aHHOM TOUKE.

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 Beoibupars crnocoObl pemieHus 3a7ad  NpopecCHOHATbHON  AEATeNbHOCTH
MPUMCEHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTaM

OK 03 IlmanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE NPOQPECCHOHATBHOE M JIMYHOCTHOE
pa3BuUTHE, MPEINPUHUMATEILCKYIO IESITENbHOCTh B MpO(ecCHOHANbHOM cdepe, HCIOoJIb30BaATh
3HaHUA I10 HpaBOBOﬁ nu q)HHaHCOBOfI TpPaMOTHOCTHU B PA3JIMYHBIX )KU3HCHHBIX CUTYyallUAX

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIIPABOYHBIE MATEpUAJIbl, KOHCIIEKTHI JICKIUH.

3aganue:
1. Haiigure v' = (0}, ecmy = x° —x

2. Haiigure v' = (3), ecmy -

3. Haiitm mnpowmsBogHble (QYHKIMH WUCIONB3YysS TpaBUiIa BBIYUCICHHUS W TaOIUILY
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKITUIA.
4. BbIYHUCIUTH MPOU3BOIHYIO QYHKIIUU B TOUKE.

3amanue 1 3aganue 2
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1) y=Tx' 4x’+35x22; | 6) ft)=05t+0,6t2+0 8t+8;  £(1)-7
2)  ysEEELI. 7)) f=etgxtgx £(3)0
- X VR ! =
2-5%43e% £(0)7

)
J=cosx-(1+sinx); f(:) -2
)

3) y=3ctgx+ilm-3"; 8) flx
4) y=(0+x7)(2x-1); 9) flx
5)  yero: 10) 1=

5
e+l

gt-1”

£(1)-7

Ilopsi1oK BHINOJTHEHUS PA0OTHI:

Brruncnenue npou3BoHON PYHKIMH ¥ = f(x) TPOU3BOIUTCS 11O OOIIEMY MPaBUITY
muddepeHpoBaHus:

1) IpunaBas apryMeHTy X IMpHUpalleHHe Ax U OJCTABIISASA B BhIpAKECHHE QYHKI[UH BMECTO
apryMeHTa X HapalleHHOE 3HAYEeHHUE x + Ax, HAXOJUM HapallleHHOE 3HaYeHHE (PyHKIINU:
v+ Ay = fix + 4x)

2) BbrunTas U3 HapalieHHOro 3HaueHNne PYHKINHU €€ epBOHAYaIbHOE 3HAUEHHE HAXO M
npupameHne QyHKINNU:

Ay = flx + Ax) — f(x)

3) Jenum mpupaiienue GyHKIUH Ay Ha PUPAIICHUE apryMEHTa Ax, T.€. COCTaBJIsIeM

Ay f L+ Aorl—fi )
OTHOLICHMUC E =

Ax
4) HaxoauM mpeJielt 3TOro OTHOIICHHS P Ax — 0, T. e.
Ay f(x + Ax) — f(x)
lim —= lim —————
Ax=DAx  Ax—=D Ax

DTOT mpeaen v ecTh MPOU3BOAHAS OT QYHKINH ¥ = ()

Xox pabdoThI:

1. Haiitu: y'(x), ecmy = 2x* — 3x

Hax oM pOU3BOIHYIO [0 00IIEMY TIPABHILY:

1) y+ Ay = 2(x + Ax)® — 3(x 4 Ax) = 2x% + 4xAx + 2(Ax)* — 3x — 3Ax

2) y + Ay —y = 2&2 + 4xAx + 2(Ax)° — 3% — 3Ax — 2= + 3x = 4xAx + 2(Ax)* — 3hx

Ay axAw+TA®-3Ax  Ax(4x+20x-3)
3 = = = = ‘1-){ 7;‘:‘:){ —_ 3
) Ax ity I t2

4) lim(dx + 2Ax— 3) = 4x — 3
Ax—=D

Haiiném 3HaueHne nmpon3BOAHOMN NpH x = 3.
y'(3)=4-3-3=0

2. Haiitn y'(4), ecamy = %

1) y + Ay = yWx + Ax

2) ay =Vx+dx—x

3) & _ R

Ax Ax
. Ay . WETER—E . VR B . e+t Au—x . Lx . 1
4) lim = = lim ———— = lim = slim——==lm———== lm ———==
Ax—DAX Ax—D i 4 Ao AxVErIE+E) i L S Ty Ax—0 Ax(VEFEXHVE) A= VEFIR+VE

=

1|"

Haiinem 3HaueHune mpou3BOAHOM B TOUKE x = 4, y'(4) =

W

&=

3. Haiitu npousBoaHble (QYHKUMH UCIONB3YyS MpaBUiIa BBIYUCICHUS W TaOIHILY
MIPOM3BOIHBIX 3JIEMEHTAPHBIX (QYHKIUI
Tabnuia mpou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIUH.

(x") =nx"* | (") =¢" (@*) =a*Ina | (cosx)’=-sinx
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(sin x)' =cosx 1 1 '
r= ’: tX =
(In X) § (tgx) p— ()" =
¢'=0,c—const; | x' =1; cty =c-ur
Uxv) =u'=V
, 1 . r: 2 ’
(\/;) _ (u V,) u'v+uv
24/ X ' ’
(Hj _uv+uv
=—
o Vv Vv
(log, x)" =
xIha

1 y=6x"-8x"+2x*-4
y' = (6x* —8x> +2x* —4)' = 24x® — 24%” + 4x;
2_y=(5x—4)*(x+2)
u=5x—-4; u' =5
Y =((6x-4)(x+2)) =v=x+2;, V=1 |=
(u*v) =uv+uv
=5(x+2)+1(5x—4) =5x+10+5x-4=10x+6
X+1

3. X

r Ju=x+1 u' =5
, ([ x+1 o, 1.2x-2(x+1) 2x-2x-2
y = :V:2X1 Vv :2 = 2 = 2 =
2X , (2x) 4x
-2 1

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

4. BbIUUCIUTH NPOU3BOJHYIO (YHKIIUU B TOUKE.
y=3x"-8x"+9x* -4
Yy (-1)=3- (-1 -8-(-1)* +9(-1)* -4 =-3 -8+ 9 -4 = —6.

1. y =5sin XCosX
y!
(:) = 5((sinx)’ - cosx + sinx (cosx)") = 5(cos"x — sin’x) = 5(cos2x) = 5(cos2 '"E] = = bcosm =3 -
(—-1y=-5

(I)opMa NpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurepun onenkn:
Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOMIOIEHUEM

HCO6XO,[[I/IMOI71 noCICaA0BaTCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC MMPABUJIIBHO U dKKYPATHO BBINIOJIHCHLI BCC
3allMCHU U BBIYMCJICHUS.

Ouenka ''Xopomio'" CcTaBUTCS, €CIM BBITIOJHEHBI TPeOOBaHMS K OILIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HEJ04YeTa.
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Ounenka "yI10BJIETBOPUTEJIBHO'" CTAaBUTCS, €ClM padOTa BBHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIE PE3YyIbTaThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI OBUTH TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOThI HE TIO3BOJIAET CIENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 28
«BbIyHc/IeHHe POU3BOIHBIX CJIOKHBIX PyHKIMII»

Heab: HayunThes BBIUMCIATH MPOU3BOAHBIE CIOKHBIX (QYHKIUI

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:

OK 01 Beoibupare cmocoObl pemeHus 3aaad  NpOPECcCHOHATBHON  AEATENbHOCTH
MIPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MNPOPECCHOHAIBHOE U JMYHOCTHOE
pa3BuUTHE, MPEINPUHUMATEIbCKYIO IESITENbHOCTh B MpodeccHoHaNbHOM cdepe, HCIOoJIb30BaTh
3HAHUS [0 PAaBOBON U (PMHAHCOBON I'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIlUsX;

OK 04 D¢ddexTnBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHUBE  KOMaHJIE.

MarepuanbHoe o0ecnmeyeHue: IHauBuAyanbHbIE 3aJaHMs], CHPABOYHBIE MaTEpHabl,
KOHCHEKTHI JIEKIIHN.

3ananue

3aganue 1: Haiftu npousBogHble (QYHKIMI HCHOJIB3Ysl MpaBWiia BBIYUCICHUS U TaOJIUIlY
MIPOU3BOIHBIX CIOXKHBIX (DYHKIIHIA.

3anganue 2:BpraucanTh NPOU3BOIHYIO (DYHKIIMH B TOUKE.

3amanneNel 3amanneNe2
1)y = (mx* +4)° 2)y = m*cos(px* —m) -y (1)=2
3)y=("™ +k¥) Dy =Kigme?) ; yi-1)=
5) y — 12 px™ —mx 6)y = Ctg(pxk - mX) 1yr(2):«)
7y =In(x* + px™) 8)y =/mp” +kx.yr(2)=7
9)y =log , (mx +k) — (aPxky %

10)y = (ep ) Xp + MX ,y((3):r)
1)y = p*sin(kx+m) In( px")

12)y = k * cos mx ;y'(-3):?

I'me p —uucno OykB B UMEHHU; M —4YHCIO OYKB B GaMMWINM;, K — YHUCIIO OYKB OTYECTBA.

Ilopsinok BbINOJHEHHS PadOThI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIIOBHUEM 3aJJaHUS.
2. Tlonp3ysch KOHCIIEKTOM JICKIHIA U CIIPABOYHBIMH MaTepHallaMH, BHIITOJIIHUTE 33 JaHHeE.
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3ananue Ne |

Haiitu npousBogHble (QyHKIMH MCIONIB3Ys MIPAaBUJIa BBIUMCIEHUS U TaOJUIy NMPOU3BOIAHBIX
CIIO’KHBIX (PYHKIUH

«IIpaBusa BbIYMCIIEHUS M TAOJUILY IPOU3BOJHBIX CIOKHBIX (DYHKLIHN»

(u") =nu"u’ (sinu)" =cosuu’
(e") =e"u’ (cosu)' =—sinu-u’
(@") =a"Inau’ 1 U
tgu)’ = u' =
(tgw) cos® X cos® u
1 u’ 1 u’
(nu) ==u"=— (ctgu)' =————u'=——
u u sin“u In“u
1 u’ 1 u’
log . u) = u'= JuY=—u=——
(log, ) ulha ulha (u) 2Ju 2Wu

LY =GxF =%

y = (082" —4x)%) = 50327 —4x)* - (327 —4x)' =
= 5(3x% — dx)}* . (Bx — 4) = (30x —20) (3x° — 4x) %,
o Yy =sin(3x—x?)

y'(sin (3x — x%)) = cos (3x — x%)- (3x —x7) = (3 — 2x) - cos (3x —x7).

3 ¥Y=6In5x

y'=(10In 2x)" =10(In 2x)" =10 - £ (2x)" = 10-2 1—
2X 2X X

3amanue Ne 2

BoruncnuTh npon3BoAHYI0 (YHKIIUU B TOUKE.

1. y =(xT+6)y; y(@ =

2x x

Y =(fxt=6)=

1 .
——(x"t+6) = = ==
v} Wx=+06 Wx-+06

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJM4YHO'" CTaBUTCS, €clii padOTa BBHINOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0IMMOM TIOCTIEIOBATENBHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid padoTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO TMO3BOJISICT TIOJYYUTh MPABUIILHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CIIM paboTa BBIMOJTHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBOIOB.

Tema 3.1. IlpousBognasi pyHKIHMH U ee IPUMEHEHHE

IIpakTnyeckoe 3ansitue Ne 29
«['eomeTpruecKkue MPUI0KEHHUs NIPOU3BOIHOID)
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Heab: HayunThesa cocTaBissTh ypaBHEHUE KacaTEIbHOW K JAHHOW KPHUBOM B TOYKE KACaHMUS;
HAXO/UTh YIII0BOH KO3 (UIIMEHT KacaTeIbHOH, MPOBEACHHBINA K KPHBOH.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiOupats cnocoObl pemieHus 3a7ad  MpOoPECCHOHAIBHOW  JACATEIHHOCTH
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 04 DddexTuBHO B3auMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMAH/JIE.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKL[I/Ifl.

3aganme:

1. Haiigute yrioBod KO3(QHIMEHT KacaTeJbHOW, NpOBEIEHHONW K mapabosne y = —x° + xB
TOYKEx, = —2

2. Haiigure yronm HakJIOHEHa K OCH KacaTelIbHOHM, NMPOBEACHHOW K KPHUBOH y = x?B TOYKE
xp=-—2

3. CocraBbTe ypaBHEHHE KacaTeIbHOM K KPUBOHU y = sin3x B TOUKE (i U).

Ilopsinok BbINOJHEHUS PadOTHI:

1. 3nauenue npousBonHONW GYHKIMH v = flx) IPU x = x, PABHO YIIIOBOMY KOd(PPHUIMEHTY
KacaTeJIbHOW, TMPOBEACHHON K KPUBOU y = f(x) B & Touke c abcmuccodt x, , T.C.
k'=y'leg) = flg) = tg
IJIe ®-YroJl MKy KacaTelIbHOM K KpUBOM B TOUKE Mg(xy;Vy) U MOJOXKHUTEIbHBIM HalpaBICHUEM
ocu 0, .

2. YpaBHEHME KacaTeJIbHOM K KPUBOH y = f(x) B TOUKE UMEET BUIy — vy = f () (x — xg).

3. Hampasrenue KpuBOW B KaKIOH TOYKE OIPEIEIISIETCS HAIPaBICHNE KacaTelbHON K Hel B
9TOW TOYKE, MO3TOMY JUIsl HAXOXKACHUS YIJla HAKJIOHHOW KPUBOW B JAHHOM TOYKE HAJ0 BBIYHMCIUTH
YIoJI MEXKy KacaTeIbHOMW, MPOBEICHHON B 3TOM TOUKE, U OCHIO.

1. Haiit yron HakiaoHa K ocH 0,KacaTeIbHON MPOBEICHHON K KPUBOM ¥ = sinx B TOYKE
T
xU = E
-HaiiJIeM TPOU3BOJHYIO (DYHKIIMIO y = sinx y'= cosx
1

-Hal{leM 3HaUeHUE IPOU3BO/IHOI B TOUKE xp =2 ¥’ G) =cos =

-TAaHTeHC yIJIa HAKJIOHAa KacaTeIbHOH B JaHHOW TOYKE paBeH k=tgx , OTKyJa
1
o= arr:th A 26,6°
2. [Mon xakumu yriaamu napadona y = x? + x Tepecekaer och 0, ?

-Haitnem Touku nmepecedeHus mapadbossl ¢ OCBIO O,, PEIIUB CUCTEMY

03l <=

-[TapaGona nepecekaet ocb 0, B Toukax A(1;0); 0(0;0) . Haiiném yrimossie Koa(hUIIHMEHTHI
KacaTeJIbHBIX K Mapadoje B ITUX TOYKax

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

- BBIYMCIIWIN YIJIBI &, . o, , 00pa3yeMble KacaTeJbHbBIMH B TOUKaX MepeceyeHus mapadbosbl ¢
OCBIO 0, tg ogy= —1,00,=135%; tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTeJIbHON K KPUBOM y = 3x? — x B TOUYKE xp = —1

-HaAEM MPOU3BOJIHYIO KPUBOU B TOUKE X
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y=0@x*-x)=6x-1;y(-1)=6(-1)—-1=-7
-HalIeM KOOpAMHATY TOUKN KaCAHUS:

Y= = 3(=1) — (=1) = 4 M(—1;4)

-ocTaBUM B (GOPMYIly YpaBHEHHS KacaTelbHOM:
yv—4=-7(x+1)

y—4=—-Tx—-7

7x + vy + 3 = 0 — ypasuerile KacameasHol

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €Clid paboTa BBIMOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0IMMOM TIOCIIEIOBATEIPHOCTH JICHCTBUI; B OTBETE MPABWIIBHO M aKKypaTHO BBIMIOJTHEHBI BCE
3alMCH U BEIYHCIICHHA.

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

Ouenka "y10BJIETBOPUTEJbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOIYYUTh MPABUIIbHBIE PE3YIbTAThl U BHIBOJIBI;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €cld PadOTa BBHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE

IpakTuyeckoe 3ansaTue Ne30.
HccnenoBanue GpyHKUMA ¢ MOMOIIbIO NPOU3BOAHOM M MOCTPOeHUe rpaguKoOB

Heab: PopmMHupoBaTH HABBIKM  HCCIEAOBAaHUS (YHKIMH C TOMOUIbIO HPOM3BOJHON U
MOCTPOEHHUS IpaUKOB.

BoinosiHeHune pa6oTsl cioco0cTBYeT GOPMUPOBAHUIO:

OK 01 Beoibupars crnocoObl pemieHus 3a7ad  NpopecCHOHATbHON  AEATeNbHOCTH
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 03 IlmanupoBaTh M peaM30BbIBATh COOCTBEHHOE MPOQPECCHOHATBHOE M JMYHOCTHOE
pa3BuUTHE, NPEINPUHUMATEIbCKYIO AESITENbHOCTh B MNpodeccHoHambHOU cdepe, HCIoNb30BaTh
3HaHU 110 NPaBOBOM U (PMHAHCOBON IT'PAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

OK 04 D¢} dexTuBHO B3auUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHE

MarepuanbHoe o0ecneyenue: VHIuBuayanbHbIE 3aJaHusl, TaONMIAa TPOU3BOIHBIX,
KOHCIIEKTHI JIEKIIUH.

3aganme:
1. HampsioxeHue Ha MUKPOKOHTPOJIEPE MEHSETCSI OT BPEMEHH 110 3aKOHY

U(t) = t3 — 9t* 4+ 15¢ + 10. Haiiaure MOMEHT BpeMEHH, IIPH KOTOPOM HAIPSKEHHE
JOCTUTHET MAaKCUMAJIBHOI'O 3HAYEHUS.

2. dyHKIMS 3a1aeT TEXHOJIOTHUecKui npouecc. Haitnnre skcTpeMymbl pyHKINU:
Flx) = x* — 4x?,

3. dyHKIMA 3a/1a€T TEXHOJIOTHUecKui npouecc. Mccnenyiite GyHKINIO HA MOHOTOHHOCTB U
skctpeMyMsbl: f(x) = 3x% — 25x% + 60x
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4. Haiingute MpOMEXYTKH BBIMTYKIOCTH ()YHKIIHH:

flx) =x*—10x%+36x> + 100
5. OyHKIHS 33a€T TEXHOJIOTHUeCKu mporecc. Meenenyiite QyHkmmio mo oOmieit cxeme u
MOCTpOKTE ee TpaduK:
1. flx) = 5x% — 3x5,
2. flx) ==

x2 -4

IMopsiiok BbINOJTHEHHS PA0OTHI:
1) 3Banumure QyHKIHIO.
2) Omnpexpenure, KAKUM aJTOPUTMOM HY>KHO BOCIOJIb30BAThCS JIJIs BBIIOTHEHUS 33 JaHUSI.
3) IlpuMeHHTE COOTBETCTBYIOIIUIT aITOPUTM.
4) 3anuiure OTBET.
5) Ecniu He00X0[uMO MTPOBECTH MOJHOE UCCieI0BaHUE (GYHKIINH, TO MPOBEAUTE €r0, UCIIOIb3Ys
OOIIYIO0 CXeMY UCCIICIOBAHMS:
1. Haiitu o6macts onpeaenenust Gynkuuu D (y).
2. Haiftu (ecam 5TO HE BBI3BIBACT 3aTPYAHEHHI) TOYKH IEpecedeHUs rpaduka ¢ OCSIMHU
koopauHat (pu X = 0 u ipu Yy = 0).
3. UccnenoBath PyHKIHIO HA IEPUOJUYHOCTD, YETHOCTh U HEYETHOCTD.
4. HaiiTn WHTEpBaJ bl MOHOTOHHOCTH, TOYKH SKCTPEMYMOB M 3HAUeHUS (DYHKIMH B ITHX
TOYKaX.
5. Haiitn mHTEpBaJIbl BRITYKJIOCTH (BOTHYTOCTH) M TOUKH niepernda rpaduka GyHKINH.
6. Haiitu acumntoTsl rpaduka GyHKIUH.
7. HaliT TOTIOMHUTENHHBIC TOYKH U TIOCTPOUTH TpaduK IO pe3ysIbTaTaM UCCIICOBAHMS.
8. Haiitu 0o6macTh 3HaUEeHUH.

1. Hccnenosats KIMIO ¥ = x° — 6x° + 9% — 3 ¥ OCTPOUTH rpaduk.
YH p p

- yHKIIUS OTIpEICIICHHA Ha BCEM YMCIOBOM MPAMOM: Dix): x € (—ao; o)

-JTaHHAs byHKIHS HE SIBJISIETCS HUA YETHOM, HU
HeUeTHOM: y(—x) =(—x)® —6(—x* +9(—x) - 3= = —6x" -9 -3 =—(x* + 6" + Ix + 3) = —y(x)

-HalAEM TOYKY IepecedyeHus rpaduka ¢ ocbio 0, , mojorasg x =0 , HOJyYUM y = —3 TOYKH
nepeceyeHus rpaguka c Ocblo 0, B IaHHOM cllydae HATH 3aTpyTHUTENBHO.

-HaAEM MPOU3BOJHYIO: ¥' = (x? — 6x° +9x —3) =3x" — 12x + 9

-HalAEM KPUTUYECKUE TOUKH, JIJIs1 3TOTO y'= 0 ,T.€ 3x* — 12x + 9 =0

W —dx+3=Ox =1ix =3

-uccienyemM GyHKIHIO HAa MOHOTOHHOCTh

+ - +

v

1 3
(—22: 1)u(3; =) rpaduk QpyHKIMU Bo3pacTaer, (1; 3)-yObIBaeT
-uccrneayeM GyHKIHO Ha SKCTPEMYM:
w1) =1-6+9-3=1: A(1; 1)Toura max
7(3) = 27 — 54 + 27 — 3 = —3,B(3: —3)rouramin
-HCIIOJIB3YSI MTOJTyYEHHBIE IAHHBIE CTPOUM MCKOMBIN TpaduK.
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Jiu

45

D W

2. HWccnenoBaTh (YyHKIUIO U TIOCTPOUTH €€ rpaduk.

x-
}':

x-2'
1. O6nactp onpenencuus GyHkun D(f) = (—oo: 1) U (1; +o0)
2. Ilpu moacraHoBKe 3HaueHus x = 0 momyuum y(0) = 0.

Takylo e TOUKYy TMOJXy4dM, €CIH TMpHUpaBHsAeM (QYHKIUIO K Hymaro. Touka x=10 -
€AMHCTBEHHAs TOYKA IIEPECEUCHUS C OCIMU KOOPAUHAT.

3. [IpoBepsieM GYHKIIMIO HA YETHOCTh

}‘{—x] _ (22 __x

—2x—2 2x+2

yl—x) # ylx); y(—x) 2 —y(x).
I/ITaK, Q)YHKI_II/ISI HU YCTHAsd, HU HCUCTHAA, HCIICPUOANYICCKaAs.

4.]_—[.]'[5{ OTBICKaHHA UHTCPBAJIOB MOHOTOHHOCTH BBIYUCIIACM IIEPBYIO TPONU3BOJHYIO (I)YHKI_II/II/I

o 2x(2x—2) =2 4xt —4x — 20 2xt —4x
YT T e —2F T @m-2f T (x-2)f

[IpupaBHUBas ee K HYIIIO, TOJIYYUM KpUTHYEeCcKHe TOUkH ¥ = (: x = 2. OHM pa30ouBaloT 001acTh
OIIpeAeIIeHUs Ha CIEAYIOIINE NHTEPBAIBI MOHOTOHHOCTH (—o2: 0 U {0 1) U (1: 2} U (2: +o0)

Hccnenyem moBeneHne MpoOM3BOIHOM ClIeBa U CIIpaBa OT HAMJACHHBIX TOUEK pa3OneHMUS.

I'paduuecku MHTEPBAJIBI MOHOTOHHOCTH OYAYT UMETh BHU]L

¥
+ NN
0 1 2

Uccnenyemast pyHKIMS BO3pacTaeT Ha MHTepBanax (—o; 0) U (2; +e2) u yowsiBaeT (0; 1) U (1; 2).

5.Touka x =0 TOUKa JIOKaJBbHOTO MaKCHUMyMa, ¥ = 2 — JIOKaJIbHOr0O MuHUMyMa. Haiinem
3Ha4yeHue QyHkuuua y, . =0;y . =2,

80



6.. [l OThICKaHUSI UHTEPBAJIOB BBINTYKJIOCTH HAZIEM BTOPYIO MIPOU3BOAHYIO

o r-4(x-2 -2 -4)-2(2x-2)2 8 8B 1
B (2x— 2)* T (2x-2° Bx-1)F (x-1)°

y

Takux MHTEPBAJIOB HET, IOCKOJIBKY BTOPAsi IPOU3BOIHAsI HE IPUHUMAET HYJIEBBIX 3HAYCHU B
o0acTu ompeesieHusI.

7. Ilpsimast x = 1 — BepTUKaAJIbHAsE acCUMNTOTa QYHKIHUHA. Y PaBHEHHWE HAKJIOHHOW aCHMIITOTHI
uMeeT Bua vy = kx + b,

k=1 f{x]_l' - =1li all li ! L
T ae x _ILE':EI—E]I_ILEEI:—EI_ILE?_;_E
Tox
- xt Ly x—x(x—1) o oxt—xTt4x . x . 1 1
R Al - T T L Y _}mem‘}ﬂ?__g‘i
Toox

Koneunslil BUI IPAMOM CIIETYIOLIMIA
1 1
y=gx+3.

8.Ha ocnose IPOBCACHHOI'O aHa/Ii3a BBIIIOJHACM IIOCTPOCHUC Fpa(i)I/IKa (I)YHKLII/II/I I[J'ISI 9TOTO
CHa4dajla CTPOMM BCPTUKAJIBHBIC U HAKJIIOHHBIC ACUMIITOTBI, 3aTEM HAaXOAHUM 3HAYCHUC (1)yHKIII/II/I B
HCCKOJIbKUX TOYKaX W 110 HUX ITPOBOJHUM ITIOCTPOCHUC.

y=(x+1)/2

x=1

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

Kpurtepun onenkmn:

Onenka "oTJMYHO"  BBICTABISETCS, €CIM paboTa BBHINOJIHEHA B IMOJHOM O00bEME C
cOOMI0ICHEeM HEOOXOJUMON TOCTEI0BATEIBHOCTH JIEHCTBHUI; B OTBETE MPABHJIBHO U aKKYpPaTHO
BBIIIOJTHEHBI BCE 3aIMCH U BEIYMCIICHHA.

Ouenka "'xopomo" BBICTaBISIETCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIIEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "y/10BJIETBOPUTEIBHO' BBICTABISETCS, €CITU PadOTa BBHIMOJIIHEHA HE TIOTHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISET TOJYYUTh MPABUIIBHBIE PE3YIbTAThl U BHIBOJIBI;
B XO/JI€ TPOBEACHUS PabOThI OBUIH TOMYIIEHBI OLTHOKH.

Ouenka '""Hey10BJIETBOPUTEILHO" BBICTABJISETCS, €CJIM padOTa BBIMOJIHEHA HE TOJHOCTHIO
WM 00bEM BHITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOOB.
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Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansaTue Ne 31
«Pemrenne NpUKJIATHBIX 32124 ¢ TOMOIIBIO POU3BOTHOID

Heab: HayunTbes npUMEHATh NPOU3BOAHYIO (YHKUIMU MPU PELICHUU MPUKIAIHBIX 3a/1a4.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOupates cmocoObl pemeHus 3agad  OpopEecCHOHATBHONW  JIESTENbHOCTH
IPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTAM

OK 03 IlmanupoBaTh W peaJM30BHIBATH COOCTBEHHOE MPOQPECCHOHATBHOE M JMYHOCTHOE
pasBUTHE, NPEIIPUHUMATENIBCKYIO IEATENbHOCTh B INPO(ecCHOHANbHOM cdepe, HCIoIb30BaTh
3HaHUS 110 PABOBOH U (PMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

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

OK 06 IIposBisaTh rpakJaHCKO-MIATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE Ha OCHOBE TPAJMLMOHHBIX POCCHUICKHMX JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM
qlCclie C yYETOM FapMOHU3ALMK MEKHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, IPUMEHATh
CTaHJAapThl aHTUKOPPYIIIMOHHOTO OBEJCHUS

OK 07 CopeiicTBOBaTh COXpPAaHEHUIO OKPYXAIOUIEH Cpelibl, pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUS 00 W3MEHEHMM KiIUMara, M[PUHLIMIB OEpEeXIMBOIO IPOU3BOJACTBA, APPEKTUBHO
JIEUCTBOBATh B UPE3BBIYANHBIX CUTYALUAX

OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKOH KyJIbTYpbl AJS COXPAaHEHHMS U YKpPEIUICHUS
3JI0POBBsI B TIpoIiecce MpOoPecCHOHATBHON JCITEIbHOCTH U MOAACPKAHUS HEOOXOAUMOTO YPOBHS
¢bu3nvecKoil MoAroTOBIEHHOCTH

OK 09 [Ilonb3oBarbcst MNpodeccHOHAIBHON JOKyMEHTallMe Ha TOCyJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

MarepuanbHoe o0ecnedyenue: VHauBuayanbHbIE 3aJaHus, TaOJMIlAa TMPOU3BOIHBIX,
KOHCIIEKTBI JICKLIAH.

3aganue:

1. Jlna cocTaBieHus alropuTMa IOHMCKa HEOOXOAMMO pEeHIMTh 3ajady MaTeMaTHUYeCKHU:
YTOObI YMEHBIIUTh TPEHUE KUIKOCTH O CTEHBI M JTHO KaHaJla, HY>)KHO CMauMBaeMYIO €10 IJIOLIalb
clenaTh Kak MOKHO Manoil. TpeOyercss HallTH pa3Mepbl OTKPBITOTO MPSMOYIOJBHOIO KaHajia C
IIOMABIO ceueHus 4,5 M 2, IPU KOTOPBIX CMayMBaeMasl IUIoMaab OyJeT HauMEHbIIEH.

2. .CocTaBbTe€ TEKCTOBBIM (haill pemeHust 3aJadd JUis HaIHMCaHUS alrOpuTMa: HMEeeTCS
MPOBOJIOKA JJIMHON a METpoB. TpedyeTcs orpaiuTh 3TOW MPOBOJIOKOW MPSIMOYTOJIBHBIN Y4acTOK
11exa, OJJHa CTOPOHA KOTOPOTO MPHUMBIKAeT K CTeHEe, TaK, YTOObI IJIONa/lb OTOPOKEHHOTO Y4acTKa
ObL1a HauOOJIBIIEH.

JIisi OTBICKaHUS HAaUMEHBIIEr0 W HaumOOJbLIEro 3Ha4YeHUs (QYHKUUH, AUPepeHIrpyeMoit
BHYTPU OTpe3Ka M HEMpephIBHOW Ha €ro KOHIAX, CJIEAYeT HATH BCe KPUTUYECKUE TOUKU (DYHKIIUH,
JIeKaIlie BHYTPH OTPE3Ka, BHIYMCIUTH 3Ha4eHUs (DYHKIIMM B 3TUX TOYKAX M Ha KOHIAX OTpe3Ka, a
3aTeM U3 BCEX MOJTYUYEHHBIX TAKUM 00pa30M Yuces BEIOpAaTh HaUMEHbINee U HauOoJIbIIIee.

ITopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIHH.

2. IIpoBepsieM, Kakue U3 HalWJIEHHBIX KPUTUYECKUX TOYEK JIEKAT BHYTPH 3aJaHHOTO OTPE3Ka.

3. Haxomum 3HaueHus: GyHKIMHM Ha KOHIIAX OTPE3Ka U B T€X KPUTUYECKUX TOUKAaX, KOTOPHIE
[IONaJaroT B 9TOT OTPE3OK.
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4. W3 BcexX MOMY4YECHHBIX 3HaUCHUH (QyHKIIMM BbIOMpaeM HauMEHbIee U HanOoJIbIIIee.

1. TpeOyercss W3rOTOBUTH NeTallb B BHUJAC NPSIMOYTOJBHOTO Mapajlielenurea, B HIKHEM
OCHOBAHMM KOTOPOTO JIGKHT KBApaT (BEpXHss 4acTh OTKPHITA), a oObeM paBen 108 cm’. Ilpu
KaKHX pa3Mepax JIeTaji Ha ee U3rOTOBIICHHUE MOW/IET HAaUMEHbIIee KOJIMYECTBO MaTepuaia?

Pemenue: 1. ITycTh cTOpOoHa OCHOBaHUS paBHA X CM, a BbICOTa — h cM.

2. O6beM mapamnenenunena V=x*x*h=x> h wm no ycrosuio x> h=108.

Bripaszum u3 3toii popmyiiel BeicoTy napaienenuneaa: h=108/x 2, 1)

3. C ngpyroéi CTOpOHBI, 4YTOOBI Yy3HAaTh KaKOE€ KOJWYECTBO Marepuaiga IOWJIeT Ha
M3TrOTOBJICHHE JIETAIM HEOOXOAUMO HANTH IUIOMIAAb S MOJIHOM MOBEPXHOCTH Mapasuienenumnena 6e3
yudeTa BepXHero ocHoBaHus. [11011a1s mMoBEpXHOCTH Mapajuiesienueia HaxouTcs mo Gopmyie

Snonu=2(X*x+x*h+x*h)=2(x* +2xh). Ilromans OCHOBaHMI paBHA SOCH =X’ , ee Ha0
BBIYECTD M3 OTy4eHHOM hopmyisr S=Smonu*Soca=2(x* +2xh) - x* = X +4xh.

4. TloncraBum BmecTo h Beipaskenue (1). [Tonyuum dhopmyny mromanm kak GyHKITUIO OT X:

S(x) =x* +4*x*108/x? =x* +432/X.

5. Haiizem npomssomnyo S'(x)=( x* +432/x)'=2x-432/% .

6. UToOBI HAMTH SKCTPEMYM, HEOOXOAMMO MPUPABHATH IPOU3BOIHYIO K HYIIIO:

S'(x)=0= 2x-432/x? =0;

Jajgee HaxOoIuM 2x° =432;

x° =216;

x=0.

7. lMonyunnm x=6 — TOUKYy MUHUMYMa, CJieIoBaTelbHO, S(6)=108 cM’ HaMMeHbIIIEE 3HAUYCHIC.

9. CnenoBarenbHO, CTOPOHA OCHOBAHMS X paBHa 6 CM, a BbICOTa h=108/x* =108/36=3 cm.

OtBet: cTOpoHBI 6aka 3 1 6 cM.

dopMma npeacTaBJieHus pe3yJbTaTa: BHIOIHEHHAs paboTa.

Kputepun onenkmn:

Ouenka "oTJaM4yHO'" CTaBUTCS, €clii padoTa BBHINOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
He00XO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBLHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH ¥ BBIYMCICHUS.

Ouenka ''Xopomio'" cTaBUTCS, €CIHM BBINOTHEHBI TPeOOBAaHHUA K OLIEHKE "OTJIMYHO", HO
JOTYIIEeHBI 2-3 HeoveTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThI OBUIH OMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CJIM padOTa BBHIMOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHE
IpakTunyeckoe 3ansiTue Ne 32-33
«HaxoxaeHue oNTHMAJBHOI0 pPe3y/ibTaTa ¢ IOMOIIbIO IPOM3BOAHON B PAKTHYECKUX
3apadax»
Hean: HayunuThcst IpUMEHATh MPOM3BOAHYIO QYHKIIMH IPU PELICHNUH 33/1a4.
Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars crnocoObsl pemieHuss 3afgad  NpodeCcCHOHATBHOW  AESITeNbHOCTU
IIPUMEHMUTEIBHO K Pa3IMYHbIM KOHTEKCTaM
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OK 03 IlmanupoBaTh W peaJH30BHIBATH COOCTBEHHOE MPO(PECCHOHATBHOE M JUYHOCTHOE
pasBUTHE, NPEIINPUHUMATENBCKYIO IEATENbHOCTh B NPO(ECcCHOHANBHOM cdepe, HCIoab30BaTh
3HaHUS 110 MPABOBOM U (PMHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYAIHSIX

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

OK 06 IlposBisATh rpakJaHCKO-IIATPUOTUYECKYIO MO3ULUIO, 1EMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHHE Ha OCHOBE TPAJULMOHHBIX POCCHUMCKHUX JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM
YKCJIe C YyYETOM FapMOHU3ALMHA MEXHAIIMOHAIBHBIX U MEXKPEIUTHO3HBIX OTHOIIEHUH, IPUMEHSITh
CTaHJApThl aHTUKOPPYIIMOHHOTO IOBEJCHUS

OK 07 CopeiicTBOBaTh COXPaHEHUIO OKPYKAIOLICH Cpeibl, pecypcocOepeKeHHI0, TPUMEHSATh
3HaHUS 00 W3MEHEHMM KiIuMara, M[PUHLIMIB OEpeXIMBOIO IPOU3BOJACTBA, APPEKTUBHO
JEHUCTBOBATh B UPE3BBIYaNHBIX CUTYALUAX

OK 08 Hcnonws3oBath cpenctBa (U3HUYECKON KYIbTYpPhl JJISI COXpPAHEHUS M YKPEIUICHUS
3I0POBBsI B TIpoIiecce MpopecCHOHATBHON JACATENbHOCTH U MOAACPKAHUS HEOOXOAUMOTO YPOBHS
(bu3n4ecKoil NoAroTOBIEHHOCTH

OK 09 [Ilosnb3oBarbcs mpodeccHnoHAIbHOM JTOKyMEHTalUued Ha TOoCyAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

MarepuanbHoe obecneuyenue: VHauBuayanbHble 3aJaHus, TaOnMIa MPOU3BOAHBIX,
KOHCHEKTHI JIEKIIHN.

3ananne:

1. Wmeercs KBajpaTHBIM JUCT *ecTH, CTOpoHA KoToporo a=60 cMm. Beipes3as mo Bcem ero
yrjiaMm paBHbIE KBaJpaThl U 3arudas OCTaBIIYIOCS YacCTh, HY’KHO M3TOTOBUTH SLIUK JUIsI XpaHEHUS
oBomell 0e3 KpblKW. KakoBbl JOJMKHBI OBITH pa3Mepbl BbIPE3aEMbIX KBaJIpaToB, YTOObBI
MIPOU3BOJICTBEHHBIN SIIUK UMEN HauOoJbIuii 00beM?

2. IIpoexTupyercst KaHajl CUCTEMBI CIIMBA C MIPSIMOYTOJbHBIM cedeHueM 4,5 . KakoBbl JOIKHBI
OBITh pa3Mephl CeueHus, YTOObI JUIsi OOJUIIOBKM CTEHOK M JHA MOILJIO HaMMEHbIee KOJIUYECTBO
Marepuana?

JIisi OTBICKaHUS HAaUMEHBILIEro W HaumOOoJbLIero 3HaueHus (QyHKuuu, auddepeHurpyemon
BHYTpPU OTpe3Ka U HEMpepbhIBHOW Ha €ro KOHIAX, CJIEAYeT HATH BCe KPUTUYECKUE TOUKU (DYHKLIUH,
JIeKaIle BHYTPH OTPE3Ka, BHIYUCIUTh 3HaYeHUs (PYHKIMHM B 3TUX TOYKAX M HA KOHIAX OTpe3Ka, a
3aTeM U3 BCEX MOIYYEHHBIX TAKMM 00pa3oM uuces BbIOpaTh HaMEHbIlIee U HauOoJIbIIee.

ITopsinok BbINOJHEHHS PadOTHI:

1. Haxoaum KpUTHYECKUE TOUKU (PYHKIIUH.

2. IlpoepsieMm, Kakue U3 HalJICHHBIX KPUTHYECKUX TOYEK JIEKAT BHYTPH 3aJaHHOIO OTpE3Ka.

3. Haxonum 3HaueHus GyHKIIMM Ha KOHIIAX OTPE3Ka U B T€X KPUTUUYECKUX TOUKAX, KOTOPHIE
MIONAa0T B 9TOT OTPE3OK.

4. U3 Bcex mosydyeHHBIX 3HaUeHUH QyHKIIMU BbIOMpaeM HauMeHbIlIee U Haubobllee.

3anaya 1. [IpoyHoCTh OanKu MPSIMOYTOJIBHOTO CEYEHUS IPONOPIIMOHATIbHA POU3BEICHUIO €€

IIMPUHBI Ha KBaJpaT BbICOTHI. Kakoe ceueHHe MODKHA HMMETh Oalika, W3 IMIMHIPUYECKON
3aroToBKH paaunyca R, uToObl €€ mpoyHOCTh ObuTa HaubobIIeNH? (pUCyHOK 1)
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Pucynok 1 — ceuenue 6ajiku U3 LUIMHAPUYECKON 3arOTOBKH

Pemenne. CocraBnenue MaremMaTH4eckoi Moaenu. OnTuMu3upyeMasi BeIM4iuHa - MPOYHOCTh
OaJIKu, TIOCKOJIbKY B 3ajade TpeOyeTcs BBIACHHTH, KOTJAa IMPOYHOCTh Oaku OymeT HauOOJbIICH.
O0603HaYUM ONTUMU3UPYEMYIO BEIMYMHY OYKBOW y. [IpOYHOCTH 3aBHCHT OT IIMPUHBI U BBICOTHI
NPSIMOYTOJIBHUKA, CITY)KAIlIero OceBbM ceueHueM Oanku. [llupuny Oamku 0003HaYMM OYKBOU X.
[TockonbKy OCEBOE CEYCHHE MPEICTABISCT COOOW MPSAMOYTOJIBHHWK, BIHCAHHBIA B OKPYKHOCTh
paauyca R, To 0< X < 2R

Breicota h mnpsMoyrosbpHHKa CBsi3aHa C €ro MIUPUHOW COOTHOILICHHEM
teopeme [Iudaropa), 3Ha4ur, h? = 4R —x%,

2 +h*=4R? (110

[IpoyHocTs OGanku y MPONMOPLUOHAIBHA MPOU3BEACHUIO xhz, T. e. Y =kxh® (rme
K03 PHULHMEHT K — HEKOTOPOE IIOJI0KHUTEIBHOE YHCII0).
Suaunr ¥ = Ex(4RR* —x*),rpex € [U; 2K].
PaboTa ¢ cocTaBiieHHOH MOJIEINBIO.
Tinst yuxuun ¥ = Ex(4RR* — x*),rpe x € [0; 2R} HAJ10 HAHTH Visaus.
Nmeewm:
Umeem: ¥ = 4% R3x — frx?
' = 4kR?— 3kx*
[IpupaBHHBaeM MPOU3BOIHYIO HYIIIO, TTOTYYUM
4kR2%-3kx%=0

2R
X, == X

5 e
e =

[ 3]
o

-
w

X= X]. =

w4

3aaHHOMY OTPE3KY MPUHAJIEKHUT JIMIIb TOUKA
Boruncnum 3HaueHne QyHKIMU B TOUKE HA KOHIIAX oTpe3ka B Toukax 0 u 2R.
Nmeem

f0)=0 fR)=0 f(F) >0 3HAMT Yygeq =F (:—g).

B 3amaue cnpammBaeTcsi, Kakoe CEYEHHE TOJDKHA WMETh Oajika HauOONbIIEH MPOYHOCTH.
BrisicHuM, 4TO IMMpUHA TPSIMOYTOJNBHHKA, SBISIONIAS OCEBBIM CEYCHHEM HauOoliee MPOYHOM
I8
Oanku, paBHa
Haiinem BbICOTY:

h* = 4R*—»*
o 4 &R® gg°
4Rt ——=—,
fi . .
28 =) .;2 —
h = —, — -2

-

v3

OtBet: CeueHreM Oaku JOJIKCH CIIYKHUTDh NPAMOYT'OJIBHUK, Y KOTOPOI'O0 OTHOIICHUE BBICOTEHI
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K IIMPHHE PaBHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa IPUXOAT K TAKOMY K€ pe3yJIbTaTy, ONUpasich Ha
CBOM ONBIT, HO OHM NPUHUMAIOT yYKa3aHHOE OTHOLIEHHE paBHbIM 1,4 (mpuOIMKEHHOE 3HAUEHUE
UppalMoOHAILHOIO YHCIA KaK pa3 paBHO 1,4).

®opma npeacrabiieHus pe3yJbTaTa: BbIIIOJIHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" CTaBUTCS, €Clii paboTa BBIMOJIHEHA B MOJTHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alMCH U BBEIYMCICHHA.

Ounenka ''Xopomo' cTaBUTCS, €CIM BBINOJHEHBI TPEOOBAHUS K OLEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ04YeTa.

Ounenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €CIM paboTa BBHITIOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYUYUTh MPAaBUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOJIHEHA HE TOJHOCTHIO MU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIEaTh MPABUIHHBIX BHIBOIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3anaTue Ne 34
«AuTerpaa un nepsoodpasnasi. HaxoxaeHue HeonpeaeeHHbIX HHTErPaJ0B MPH MOMOIIHU
CBOCTB HHTErPajioB»

He.]'lb: Hay‘{I/ITI)CH HaxXoauTb HGOHpG[{GHéHHHG HWHTCIpaJibl HCMOCPCACTBCHHBIM
HHTCTPHUPOBAHUCM IIPpHU TTOMOIIH CBOICTB HUHTCTpHUPOBAHUA.

BoinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiOupars crnocoObl pemieHus 3agad  Npo(eCCHOHAIBHOW  AESITeNbHOCTU
MPUMEHUTEBHO K Pa3IMYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh M peain30BbIBaTh COOCTBEHHOE MPOPECCHOHANIBHOE U JMYHOCTHOE
pasBUTHE, NPEINPUHUMATENbCKYIO IEATENbHOCTh B NpOo(ecCHOHANbHOM cdepe, HCIoab30BaTh
3HaHUS 110 PABOBOM U (PUHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAITHSIX

MarepuajibHoe o0ecnieyeHue:
WNHnuBuayanbHble 3a1aHNS, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JIEKIIHI.

3amanme:
B cooTBeTCTBUM C TEXHOJIOTMYECKOW KapTON MPOEKTA HANTHU CIAEAYIOIIME UHTETPAIIbI:

_IFG.JC:1 —_Et.r: + 5) dx
302 —1)tdx
. fxE{'l + 5x%)dx

=3

2
3
4. [+ 2dx
5. J(5vx® — 7¥x7)dx

=

Kparkue TeopeTuyeckue cBeJeHHA:
Ceoticmea HeonpedenienHo20 unmezpand

1) j mf (x)dx = m j f (x)dx, m-const
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2) j(fu)igu»dx:jfumxijguxm

Ta6xzut;a OCHOBHbIX UHmMecpalos

1) jdx=x+C;
Xn+1

ajxwx= +C,n#-1;
n+1

dx
3) |—=I ;
)-[x n|x|+C
4)jexdx:eX+C;

X

5) jaxdx=a—+C;
Ina

6) J'sin xdx=-cosx+C;

7) _[cosxdx=sin X+C;

8)I ax =tgx+C;

cos’x
9) J‘ _d>2< = —Ctgx+C;
sin © x
dx )
10) | —==arcsinx+C;
dx
11 =arctgx+C..
)I1+ x? g

IHopsaok BbINOJIHEHUS PA0OTHI:

COBOKYITHOCTh  BC€X IEpPBOOOpa3HBIX g (YHKIMH HA3bIBACTCS HEOINPEICICHHBIM
WHTETPAJIOM.

OcHOBHBIE CBOMCTBA HEOTPEIEIEHHOTO UHTETpasa

1) [(f&) + g )dx = [ fDdx + [ glx) dx

2) [kf)dx =k [ flx)dx

HenocpencTBeHHOE WHTETPUPOBAHUE OCHOBAaHO Ha TMPSMOM HCIIOJIB30BAHUM  TaOJIMIIBI
HWHTETPpaoB. MOTyT NPEICTABUTHCS CIEAYIONIUE CIyYan:

1) JlaHHBI WHTErpal HAXOMUTHCSA HEMOCPEJCTBEHHO MO COOTBETCTBYIOIIEMY TaOIUYHOMY
HHTETpaiy.

2) JlaHHBI WHTErpayll MOCie NPUMEHCHHS CBOWCTB 1uW 2 TPUBOAMTCS K OJHOMY HIIH
HECKOJIbKUM TaOJMYHBIM HHTETpAJIaM;

3) JlaHHbIi MHTETpall TMOCIE DIIEMEHTAPHBIX TOXKIECTBEHHBIX IPEOOpa3oBaHUM, Hal
MOABIHTETPAIbHON (PYHKITMEH U ,IPUMEHSISI CBOMCTBA 11 2 MPUBOIUTCS K OJTHOMY HJIH HECKOIBKUM
TaOJIMYHBIM UHTETPAJIAM.

B cooTBeTcTBUYU C TEXHOMOTUYECKOM KapTOM MPOEKTA HAUTH CIEAYIONINEe HHTETPATIBI:
1. [6x*dx —mcHoaB3yeM CBOUCTBO 2 U hopmyity 2.

J’x”dx=J::—+_Ll+c Momyunm:

fﬁx:dx=ﬁjﬂx:dx=6%+c=ﬁ%+a=2x!+c

2. [4(x® —x 4 3)dx Hcnonb3yss cBoiictBa 1 u 2 u, Gopmynsl 1 u 2 mnomyyum:
4J’xfdx—=}fxdx+12fn’x=+%—%z+12x+c=§x9—zxf+12x+c
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- mocTostHHas uHTerpupoBanus C paBHa anreOpandeckoil CymMMe TpeX IOCTOSHHBIX
UHTETPUPOBAHHUS .

32 2
3 [2(3x —1%dx =2 [(Bxr—1)3dx =2 [(0x —6x —Ddr=2-9" 2.6 t vt c =62 — 657+ 2x + ¢
; ;

4- er?‘+!x: +4dx

~ dx —pa3zenM MOYICHHO Ha X, TIOJYYHM:
) x?* 3yt
f{x- +3.r+=1-]n’.r=?+7+ dx + ¢

] =

1 ——#1 = —
5. J’d—; —ucnoab3yeM hopmyiy 2 [+ zdx = Ij:+ e=T4ec=/rtc

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padoTa BBHINOJIHEHA B MOJHOM 00BbEME ¢ COOIOIEHUEM
He0OXO0IMMOM TOCIE0BATENHHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYpPaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BEIYUCIICHU.

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

Ounenka "y10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clii paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOW YaCTH TAKOB, YTO TO3BOJISET MOJIYYHTh MIPABHIIBHBIC PE3YJIbTAThl M BHIBOJIBI;
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MO3BOJISAET CACNIATh MPABHIIBHBIX BBIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme

IIpakT4eckoe 3ansaTue Ne 35
«AHTerpupoBaHue METOI0M 3aMeHbI MepeMeHHOi»

He.]'lb: Hay‘{I/ITI)Cﬂ BBIYUCIIATH HHTCTPAJIbL crocooom IOACTaAaHOBKH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupars cmocoObpl pemeHuss 3agad  OpodecCHOHATBHOW  AESITeNbHOCTU
MPUMEHUTEBHO K Pa3IMYHbIM KOHTEKCTAaM

OK 03 IlnanupoBaTh M peain30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U JHMYHOCTHOE
pasBUTHE, NPEINPUHUMATENBCKYIO IEATENbHOCTh B NpOo(eccHOHANbHOM cdepe, HCIoIb30BaTh
3HaHUS 110 MPABOBOH U (PMHAHCOBOW T'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSIX

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOW IPOEKTa HAMTH HHTETPAJIbL:
1. [(1219 —5)7dx

2-J-'|1'I

BX+5
3. [xVxT=Tdx

Jﬂ 3?[!31’ ﬂ’_r

gZn x

&

ol

. [tgxdx
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6. J“d_r

1+16x°

IMopsiiok BhINOJIHEHHE PAGOTHI:

B ocHOBe WHTErpupoBaHHsS METOJOM 3aMEHbl NMEPEMEHHOH (WM CrocoOOM IMOCTaHOBKH)
JISKUT CBOMCTBO MHBAPUAHTHOCTH (OPMYJ HHTETPUPOBAHUS, KOTOPOE 3aKIFOYACTCS B CIEAYIONIEM:
ecmn [ fladdx=Flx) +¢ , 10 [fluldu=Flu) +¢ , TAe u(x) nupomsBoaHas muddepeHimpyemas
GbyHKIHS OT X.

3aMeHa MepeMEeHHOM B HEONIPEIeIIEHHOM WHTETpajie MPOU3BOAUTCS C TIOMOIIBIO TIOJCTAHOBOK
JBYX BHJIOM:

1. x=g(t), roe t-HOBasg mepeMeHHas1, a ¢(t) HenmpepblBHO nuddepermupyemMas GyHKIHS

[f&dx = [ fle))e'® dt
2. t=u(x),rae t-HOBas epemennasi, torua: [ f(ult) Ju' (ddx = [ Flt)de

f xdx
B+x?
-T.K. d(8 + %) = 3x7dx , TO
x%dx 1 [d(8+ 3x)
j 8+ x? ~3 J‘ g+ x?
-monaras 8+ x* =t , HOJTYUHM: i J’% = i In(t) + ¢ = i Inlg + 2% + ¢
2. J’;f:;di = J’J‘:z::r; M03TOMY, HUCIOJIB3YsI MOJCTAHOBKY t = sinx , IPUXOAUM K TaOJHMIHOMY
HHTErpany: J’% =fnrctg 5 tec= 5 arctg (ﬂ) +c
e dx dig™]
3 I m=lns
-BOCITOJIb30BABILNCH  ITOJCTAHOBKOM t=e¥, NPUBOAMM K TaOIUYHOMY HHTErpaly

dt 1 .
f ——=aresin-+c=arcsin—+«¢
o B—I= 3 3

TMpumeyanue: dx = >dlax + b)

xdx = %n’(x:]
e'dx = dle”)
adx

o = d(ln{x)

cosxdx = d{siny)
dopma npeacTaBiaeHUs pe3yJabTaTa: BBIIIOJHEHHOE 33/1aHHE

Kpurtepun ouenku:

Ouenka "oTJMYHO'" CTaBHUTCA, €Cli paboTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOMMOM TMOCIEeI0BATeILHOCTH ICUCTBHI; B OTBETE MPABUIILHO U aKKypPaTHO BBIMTOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka 'Xopomo'" CTaBHUTCS, €CIM BBIMOJHEHB TPEOOBAaHHS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIEeTBOPUTEJbHO'" CTAaBHUTCS, €ciid paboTa BHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH TOMYIIEHbBI OLTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BHIMOIHEHA HE TIOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 36
«Teopema HproTona-JleiilOHuma. BoruuciieHue onpeaejeHHbIX MHTEIPAJIOB
Pa3IUYHBIMUA METOAAMM

Hesab: HayunThcs BBIYUCIATH ONpeeIeHHbI HHTErpa no ¢popmyine Hetorona-JleiioHumna.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparpb cmocoObl pemeHus 3amad  npo(ecCHOHATBbHON  JACSTEIBHOCTH
MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 03 IlmanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPOGECCHOHAIBHOEC M JIMYHOCTHOE
pa3BHUTHE, TPEANPUHUMATEIHCKYIO ICSITCILHOCTh B MpOodecCHOHANBLHOW cdepe, HCIOJIb30BaTh
3HAHUSA 0 MPABOBO U (PMHAHCOBON I'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIHSIX

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

3ananmue:
B cooTBeTCTBHHU € TEXHOJOTHYESCKOM KapTOM MPOEKTAa HAWTH MHTETPAJIbL.
1. I 2x%dx

4

j(8+2x—xf*).;fx

Meto10M 3aMEHBI TEPEMEHHOM:
6

L Xl(d_XG

5
4

2. [(2x—5)dx
3
1

3. J‘S\/x + 2dx
0

1
4. J'(x3 +1)*x* dx
]

Ilopsinok BbINOJHEHHS PadOTHI:
1) Ucnionb3ys Tabiuily MHTETpajIoB HAMTH MHTErpall
2) Ucnonb3ys popmyny Herotona — JleltOHua

3
[rmdx=FX[ = F&)- Fla)

HaWTH ONpPENEIECHHBIN HHTETpal
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Brraucnuts onpeneeHHbIi HHTerpal
2
I 2xidx
1
Pewrenue:
] 2
i (217
J-Exgdx = Engdx =—
1 1 3

(1) BeiHOCUM KOHCTaHTY 3a 3HaK MHTErpasa.

{312 2 2 14 2
P =S -=2(E-==T=—=4=
@ =3@ -1 =2@-D=2T=—=43

r+l

+

R
xdx =
(2) UaTerpupyem 1mo TabauIEe ¢ TOMOIIBIO CaMOW MOIYJISIPHON (hOPMYJIbI I n+1

1

3
HOSIBI/IBI_HYIOCH KOHCTAHTY 3 uenecoo6pa3H0 OTACIUTh OT 4 ¥ BBIHECTH 3a CKO6Ky. [[e.]'[aTB 9TO

HC O6HS&TCJ’IBHO, HO KeJIaTeJIbHO — 3a4eM JINIITHHE BhIYUCIICHNS ?

A
[Fdx= FDOf, = 78y - Fla)

(3) Ucnonezyem ¢opmyny Herorona-Jleiioauma 2 . CHayvaia

3
IIoACTaBJIIEM B & BCPXHHUHU IIPECAC, 3aTCM — HHXHHU IIPCACII. HpOBOI[I/IM JaJIBbHCHUIIINUC
BBIYHUCJICHUA U ITOJTy4aeM OKOHYATEIIBHEIM OTBET.
Breraucnouts OHpCI[eJ'IeHHHﬁ HHTCIpal

4
j(8+2x—xf*)a?x
-2

Pemnrenue:
4 i1 4 4

[@+2x-x")dr=8]dx+ 2| xdx- _i-xchxiijB(x)r +2. l(f)r —1(x3)|“ 2
2 -2 5 = -2

-2 -2 -2
= 84— (=20 + 4% - (=2 —%(43 — (=2 =8 6+ (16 -4 —%(64+8) =

=484+12-24 =36

(1) Ucnonw3yem cBoOWCTBA TMHEHHOCTH OIIPENIEIEHHOTO HHTErpaa.

(2) Unterpupyem mno Tabiauie, NpU 3TOM BCE KOHCTAHThl BBIHOCUM — OHHM He OynyT
y4acTBOBaTh B MIOJCTAHOBKE BEPXHETO U HUKHETO NpEAEa.

(3) Mnsa xaxmoro w3 TpEX crnaraeMbelx mnpuMeHsieM ¢opmyny HbroTona-JleiiOHuma:

F) = Fb)- Fla)

Coser: mepea Tem, Kak Hcnoab3oBath ¢Gopmyay Hbrorona-Jleiil0HNIa, 1M0/1€3HO NMPOBECTH
NPOBEPKY: a CaMa-TO NepBo00pa3Hasi HallIeHA NPABWJIBLHO?

Tak, MpUMEHUTENBHO K pacCMaTPUBAEMOMY MPUMEPY: Mepea TeM, KaKk B MepBOOOpa3HYIO
3

x
Brt -
(G yHKITIIO 3 10JICTaBIATH BEPXHHIl M HIKHUI IPEIeNbl, KeNaTeqbHO HA YEPHOBHKE
MIPOBEPHTH, a MPABUIBHO JIM BOOOIIE HaieH HeompeneneHHbI uHTerpan? JuddepeHuupyem:
r

[8x+x2 —?J =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84+ 2x—x

[lonyyeHna wucxopHas NOJBIHTETpajbHast (QYHKIUSA, 3HAYUT, HEOIpPEAeNICHHBIH HHTErpal
HaizieH BepHo. Tenepb MoxkHO U popmyrny HeioToHa-JIeiibHMIIa TPUMEHUTB.
Metoa 3aMeHbI NTepeMEHHOH
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Breraucnure HUHTCT'paJibl.

i

5,2 _g

BBenem HOByIO TEPEMEHHYIO t = x* — &

Juddepenunan OyaeT paBeH dt = 2xdx

Brruucinum rpanuibl uHTErpupoBanus t1=25-6=19, t2=36-6=30

L (62xdx _ L 304
BoimonuuM mofcTanoBky - [y = = ~fs =

) 1 1 1 a0
Brprunciinm, nosryguBIInAiCS uHTErpan - in|30|-- in|19|==In =

®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHOE 3aJaHNe/

Kpurtepun onenku:

Ouenka "oTJM4YHO'" CTaBUTCS, €Clid paboTa BBIMOJIHEHA B MOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''xopomo'" cTaBUTCS, €CIM BBIIOJHEHBl TpeOOBaHMSI K OLIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIETBOPUTENbHO'" CTAaBUTCS, €Ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIbHBIE PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ IPOBEACHUS pabOThI OBLIM JTOMYIIEHBI OLIUOKY.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM padOTa BBHINOJIHEHA HE MOJHOCTHIO WIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme

IIpakTnyeckoe 3ansaTue Ne 37,38
«Bbrunciienue niomaaei Guryp u o0beMoB Te»

Henb: Hayuntbes BbIUMCHATH IUIOMAAM (GUIYp M OOBEMBI TEJ, UCIOIb3Yys ONpe/eIeHHbIE
MHTErpaJibl

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiOupars crnocoObl pemieHust 3agad  Npo(eCCHOHAIBHOW  JESITeNbHOCTU
MPUMEHUTEBHO K Pa3IMUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh M peain30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U JHMYHOCTHOE
pa3BUTHE, MPEINPUHUMATENbCKYIO IEATENbHOCTh B NpOo(ecCHOHANbHOM cdepe, HCIoab30BaTh
3HaHUS 110 PABOBOM U (PUHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CHUTYAIHSIX

OK 06 IIposBisATh rpakJaHCKO-MIATPUOTUYECKYIO MO3ULUIO, T1EMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAAMIIMOHHBIX POCCHUMCKUX IyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
YHCIIe ¢ YUeTOM I'apMOHU3AIUN MEXHAIMOHAJIBHBIX U MEXPETUTHO3HBIX OTHOIICHUH, TPUMEHSATh
CTaH/IapThl aHTUKOPPYINIIMOHHOTO TIOBEJIEHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpeibl, pecypcocOepeKeHHI0, TPUMEHSATh
3HaHHA 00 W3MEHEHHM KJIMMara, HPUHLUIB OepekIMBOrO MPOU3BOACTBA, 3(P(HEKTUBHO
JIeCTBOBATh B UPE3BBIYANHBIX CUTYaLIUAX

OK 08 Hcnonb3oBaTh cpeicTBa (U3MYECKON KyJIbTYpbl JJII COXPAHEHUS U YKpEIUJICHHS
3JI0pOBbsI B TIpoliecce MpopecCHOHATIBHON JEITEeNbHOCTH U MOAJACPKAHUS HEOOXOAUMOT0 YPOBHS
(bu3nyecKoil MoAroTOBIEHHOCTH

OK 09 TIlome3oBaTbcst NpoEeCCHOHATBHOM JTOKYMEHTAallMel Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.
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MarepunanbHoe obecnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:
1. ®opma 3aroToBKHM UMEET BUJ (DUTYpBI, OrpaHUUYEHHON THHUAMU. Haiitn momane naHHOH

3arOTOBKH
a) y=-x"+4,y=0
b) y=x* y=x°
C) y:ex!y:e_x,y:4
2.Beruncinuts 00beM geranu
y=x%, y=1 soxpyeocuQY

IMopsiiok BBINOJTHEHHS PA0OTHI:

1) moctpouth rpaduku GyHKIUR

2) HalTh 00JaCTh, OTPAaHUYCHHYIO STUMHU rpaduKamu

3) cocTtaBHT OnpeAeIeHHBIN HHTErPall, IS HAXOXICHHS TUIOIIA 1 HalICHHOW 00IacTH

[Tpumep 1: Haiitu mutomanp oomactu D (3aroroBka aeTajau), OorpaHUYCHHON KPUBBIMH Y = X2
+X+ 11,y =2Xx-9, npu yciosun,
x<=1

y=x2 +x—-11,
Diy=2x-9
x <1

[lpu pemeHuu TakuxX 3amad  CleayeT 00s3aTeIbHO  M300pa3uTh  UCCIETYEMBIi
reoOMeTPHUECKUi 00beKT. J{Js onpeaeneHns HUKHETo Tpeiesia HHTETPUPOBAHUS HAJIO HAWTH TOUKY
IIEPECEUEHUS] KPUBBIX; YPABHEHHE x>+ x + 11 = 2 X - 9 umeer 1Ba KOpHS: X = -1 m X = 2.
[Mogxonsmuit kKopeHs - X = -1. O0GnacTh orpaHnyeHa cBepXy mapadoJioi, CHU3Y - IPSIMOM, CripaBa -
npsMoit X = 1, kpaiiHss neBast Touka - X = -1, mosToMy

7
} |
3 I 1) 1

!

- ) TNy R ERE I -

$(0)= f(2x-9)-(x +x-11)}1x- [ I Rl B B ] P

Jl 1 N RN I

Ecnu oGnacts umeeT 6osee CI0XKHYIO CTPYKTYpY, €€ clielyeT pa30UTh Ha IPOCTHIE YaCTH .
[Tpumep 2

Bbruuciute 00beM JeTanu, KOTopas WISHTUYHA Tely, MMOJyYeHHOMY BpalleHHeM (UTypHl,
2

OrPaHHYEHHOM THHUSAME * 2x— & T 0 BOKpyr ocu 4|

Pemenne: Kak u B 3aaa4€ Ha HaXOXACHHUC IUIOoINaav, PCIICHUE HAYHUHACTCH C 4Ye€pTEKa
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I10cKoi urypsbl. To ecTh, Ha IIIOCKOCTH AOY yeobxomumo MOCTPOUTH (PUTYPY, OTPAaHUUCHHYIO
S
JHHIAME © 2x—x

ocu U4 | B pesyibrare BpalICHHs TONYYaeTCs TAKas HEMHOTO SHIICBHIHAS JICTAIOUIAS TAPEIKa,

KOTOpasA CUMMCTPHUYHA OTHOCHUTCIIBHO OCHU o4 .
O0beM Tes1a BpalieHUs MOKHO BBIYHMCJINTD 110 opmyJie:

L]
v = | £} (x)dx
a
Breruncianm O6T>€M TCla BpalllCHUs, I/ICHOHBSYH I[aHHYI-O q)OpMy.]'IyZ

A ] 2
= ;rrjfﬂ(x).:fx = J‘TI(E;’:— ) dx = ;?TI (4x* 4% + xHdx =
a 1] i}

3 5
3 ] 3 ] 15

_ 1o

" 2’ =335 00°

OTtBer:
®opMa npeacTaBjeHus pe3yJibTaTa: BhIOJIHEHHOE 3a/IaHUE

Kpurtepun onenku:

Ouenka "oTJaH4HO'" CcTaBUTCA, eclii paboTa BBHIIIOJIHEHA B MOJHOM 00BEME C COOI0IEHUEM
HEO0OXOMMOM MOCIEeI0BATEILHOCTH IEUCTBUI; B OTBETE MPABUJILHO U aKKYypPAaTHO BBIMTOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ouenka 'xopomo'" CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OILIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIETBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BHITIOJIHEHA 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, €CTU PadOTa BHIMOIHEHA HE TIOJTHOCTHIO MU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBOIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnueckoe 3ansaTue Ne 39, 40
«PDuznueckue MNPUJIOKEHUS HHTEIPAJI0oB»

Heab: HayunTbcs mpUMEHSTh HHTETPANIbI K peHICHUIO GU3NYECKUX 3a/1a4

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHUIO:
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OK 01 BeiOupare cmocoObl pemieHus 3aad  NpopEecCHOHANBHONW  JIeSTETbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 03 IlmanupoBaTh W peaIM30BHIBATH COOCTBEHHOE MPO(PECCHOHATBHOE M JMYHOCTHOE
pasBUTHE, NPEINPUHUMATENIBCKYIO AEATENbHOCTh B NPO(ECcCHOHANBHOM cdepe, HCIOoIb30BaTh
3HaHUS 110 PABOBOM U (PMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

OK 06 IIposBisaTh I'pakJaHCKO-IATPHOTHYECKYIO MO3ULUIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE TPAJAMLMOHHBIX POCCUMCKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEHM, B TOM
YHCJIe ¢ YY€TOM I'apMOHU3ALUN MEXHALMOHAIBHBIX U MEXPETUTHO3HBIX OTHOLICHUH, IPUMEHATh
CTaHJapThl aHTUKOPPYILIMOHHOI'O TIOBEJICHUS

OK 07 CopeiicTBOBaTh COXPAHEHHUIO OKPY)KAIOIIEH CpPeIbl, pecypcocOepekeHUIO, IIPUMEHSITh
3HaHUS 00 W3MEHEHHM KIUMara, MPUHLIUIB OepeXIIMBOTO MPOU3BOJACTBA, A(P(PEKTUBHO
JIeWCTBOBATH B UPE3BbIYAIHBIX CUTYALUAX

OK 08 Hcmonb3oBaTh cpeacTBa (U3NYECKON KyIbTYPHI JJIS COXPAaHEHHS U YKpPEIUICHUS
3JI0pOBbsI B IIpoliecce NPOPeCcCHOHATIBHON AEATENbHOCTH U MOAJNEPKAHUSA HEOOXOAUMOr0o YPOBHS
(U3NIECKOl MOATOTOBICHHOCTH

OK 09 Ilonb3oBarbcs MpodeccHOHANBHON TOKyMEHTalued Ha TOCYIJapCTBEHHOM H
MHOCTPAHHOM SI3bIKAX.

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

3aganme:

1) CocraBbTe TEKCTOBBIH (hailn pemieHus 3a1a4n Berauciute Maccy yyactka crepxkHs X;= 0
10 X2=3 (M), ecliu ero JIMHEeWHas I0THOCTh 3a1aeTcst popmyson p(x) = X2+ I(KF/MS).

2) Jlns coCTaBlIEHUs allrOpUTMa MOMCKA ONpPEeNIUTe: CKOPOCTh JBUKEHUS Ha KOHBEHEPHOM
nente v=v(t). Haiinem nyTe S, npoleHHBIA COAEPKUMBIM KOHBEHEPHOMN JIEHTHI 32 NMPOMEKYTOK
BpPEMEHHU OT t1=2 10 t,=7 MHUH.

3) Teno OpoleHO BEPTHKAIHLHO BBEPX CO CKOPOCTHIO, KOTOpash HU3MEHSAETCA IO 3aKOHY
vV =29.4-9.8t m/c. HaliTi HanOOJBIIYIO BBICOTY MOABEMA.

IHopsaok BbINOJIHEHUS PA0OTHI:
o £
1) 3anummuTe GopMyITy, UCTIOJIB3YsI ONPEACIICHHBIA HHTErpall § = fr, vit)dt

2) Beruucnure onpeneneHHslii HHTErpal

o o = (g2 — ) o
1. CkxopocTh JBMKEHHS Ha KOHBeliepHoil nente vV = (9t 8t)m/c. Haiitm myTs,
MIPOMIEHHBIN CONEPKUMBIM KOHBEUEPHOM JIEHTHI 32 4-10 CEKYHY.

}=09t%- 8t, ty =3,t; =4

Perrenne: cormacHO — yCIIOBHIO, fe CrnemoBaTenbHo,

4
s = [, (9t — 8t)dt = [3t3 — 4t7]3 = 83 (m).

2. Beraucnue Maccy ydactka ctepxkas X1= 0 10 Xo=1 (M), eciu ero JuHEHHas MJI0THOCTh
3ajaercs popmynoi p(x) = X2+ 1(kr/v).

Pemenue:

Cornacho opmyne, numeem:

= /p () dix
1
- 23
m / {.T‘ + ]}n‘.}‘ (_3 + ;r)
J o

-IIS “{ 4
NS T (D
3t (3 + ) 3
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Orser: 1,33 kr

3. Teno OpoIIEHO ¢ TTOBEPXHOCTH 3eMJIM BEPTUKAIBHO BBEPX CO CKOpocThio V = (39,2—09,8t)
M/c. HaliTi HanOoJIbIIyIO BBICOTY MOABEMA TEJA.

Pemenue: Teno JOCTUTHET HaUOOMBINCH BBICOTHI MTObEMA B TAKOW MOMEHT BPEMEHH t, KOTa
v=0,1.e.39,2—9,8t=0, orkyna t= 4 c. ITo popmyie (1) naxogum h=78.4

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

OueHka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOICHUEM
HEOOXOMMOM TOCIIeI0BATeILHOCTH JICUCTBHUI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMTOJHEHBI BCE
3aIlMCH U BBIYMCIICHMS.

Ouenka 'Xopomo'" CTaBHUTCS, €CJIM BBIMOJHEHB TPEOOBaHHS K OILEHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y10BJIETBOPUTEJIBHO'" CTAaBUTCS, €clii paboTa BBHINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThl OBUIH TOMYIIEHBI OLITUOKH.

Ouenka '"Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM padOTa BBHINOIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJTHEHHOM Y4acTH pabOThI HE MTO3BOJIAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPBI

IIpakTuyeckoe 3ansaTue Ne 41
«BekTopsbl. /leiicTBUs ¢ BeKTOpaMu. /lekapToBa cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Paccrosinue Mexay TOYKaAMM)

He.m;: Hay‘lI/ITBCH BBIIIOJIHATh ACHUCTBHUS C BCKTOpaMH, HAXOAUTHL PpPaACCTOAHUEC MCKAY
TOYKaMH.

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 Bsibupath crocoObl pemeHus 3a1a4 npohecCHOHAIBHON JesTeIbHOCTH MPUMEHHUTEIBHO K
Pa3JIMIHBIM KOHTCKCTaM

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

3aganue:

Pemnre 3anauu:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YeCcTBO OYKB B (paMUITHH
pP- Mecs1 poxXACHUS

—>

1. Janwr nBe Touku: A(m;—n;0) U B(p; —n; 2).Pa3noxure BeKTOp AB IO BeKTOpaM Oaswca u
HaWJIUTE €ro JJIHY.
- -> - — - - -
2. Jlauel BexkTopel a=pPi— j+mKk w b=ni+pk Haiizute KoOpaMHATHI BEKTOpPA
c=ma—nb.

- > o -
3. BrluncnuTe CcKanspHOE NpOW3BelneHHEe BekTopoB(a—2b)-a, ecnu a:{— m; n; p} u
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b={0;—p;n}.

N
4. Tlpu KakoM B3HAYCHHUU «x» BEKTOPBI az{m;—n;x} U b={— 2m; 2n; p} OoyayT
KOJUIMHEApHbIMU?

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.
Pewenue.

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| Haiizem 1o bopmyie:

a=xtryiiz?;

|
AB|=./5% + (=5)% + 2% =64 =/9.6 =3./6 .
3agaua Ne 2,

- 2 — — —
Jauer  Bektoppl a=i—-3j+Kk w®w b =2i+ k.Haligute  KoopamHaTtel  BekTOpa

— — —
c = a—2b .Pemenune

a={-31)

b={-201}; 2b={ 402).

C=a-2b={1-31)— (40,2} = il (-4)-3-01- 2} = 5-3-1}.
3amgauga Ne 3

Berunciure ckansgproe npoussenenue (2a+b)-a, ecnmm a = {1;0;3} ub= {2;—];1}.
Pemenne

1) Haitném koopauHaThl 2 a:

2a ={2,0,6}

2). Haitném koopauHaThl 2 a+b:

2a+b={2,0;6}+ {2,-11} = {4-17}.

3). Haiiném ckanspHoe mpou3BeeHuE:

(2a+b)-a=4-1+0-(-1)+3-7=25.

OrtBer: 25
3amaua Ne 4.
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> > 13
[Tpu KaKOM 3HAYCHHH «x» BEKTOPHI A = {4;—6; x} ub=<- E ) Z ;3¢ OyIyT KOJIIMHEAPHBIMU?

VYcioBre KOIIIMHEAPHOCTH BEKTOPOB:

a U b KOJUIMHCApHBI, €CJIU —1:L=—1.
X2 y2 Z2
[Tonyunm:
4 _-6_x
133
2 4
X
—8=—; x=-24.
3

OTBeT: x=-24.

3anaya Neb

Terno0, Ha KOTOpOE JACHCTBYET MOCTOSIHHAs cuia F = (4; —3;5), mepeMemmaercs 1o oTpesKy
npsiMoii u3 Touku A (-5; 2; -1) B Touky B (1;3;2). Beruucnure paboTy 3TON CHIIBL.

Pewenne:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k

Teneps Bocronb3yemcs popmynoit W= F*AB=4*6-3*1+5*3=36

®dopma npeacTaBiIeHus pe3yJabTaTa: BHIIOJHCHHOE 33/JaHHE.

Kpurepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padoTa BBHINOJIHEHA B MOJHOM 00BbEME ¢ COOIOIEHUEM
HE00XO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH ¥ BBIYHCICHUS.

Ounenka ''Xopomio'" cTaBUTCS, €CIM BBINIOJHEHBI TPeOOBaHMS K OILIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €cld pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

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

Tema 4.1. KoopanHaThl 1 BEeKTOPbI
IIpakTnyeckoe 3ansitue Ne 42
«/lexapToBa cucTeMa KOOPAMHAT HA MJIOCKOCTH. Y PABHEHUS NPSAMOii, OKPY’KHOCTH.

Pemenue 3aga4 Ha PACnoJOKeHHE MPAMBIX HA IJIOCKOCTH

Henb: Hayuntbes pemats 3a1aud Ha HaXOXACHUE YPABHEHUN NPSIMBIX M OKPYXKHOCTEH, Ha
pacnojoKeHue MPSMbIX Ha MIIOCKOCTH.

BoinosiHenue padorsl crnocod6cTBYeT GOPMUPOBAHUIO:
OK 01 Beoibupars crnocoObl pemieHus 3a7ad  NpoPecCHOHATbHON  JEATeNbHOCTH

IMPUMEHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTaM

MarepuanbHoe o0ecnieyeHmne:
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I/IH,Z[I/IBI/I,Z[yaHLHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YEeCTBO OYKB B (haMUITHH

p- MecsL pOKIEHUS

1. HaiiTu TouKy nepecedeHus NpsMbIX: mx —py+n=0 U x—y—p = 0.

2. Haiinure ocTphlii yro MeX1y IPsIMbIMH:

mx+ny—p=0H"nx—py—nm=0.

3. CocraBbTe ypaBHEHHE NpsAMOM, mapamienbHoi npamoit PX+Y—M=0 u npoxoxsmeit
uepe3 TOUKy A(—n; 1).

4. N3 Touku A(m; —1) Ha npsamyto NX+ PYy+1=0 onymen nepnenmuxynsap. CocraBbTe ero
YpaBHEHHE.

ITopsinok BbINoOJIHEHUs padoOThI:

1. BHUMarTeabHO 03HAKOMBTECH C YCIIOBUEM 331aHMUS.

2. Ilonb3ysch KOHCIEKTAMH JIEKIUH, TOA0EpUTE HYKHYIO (POPMYILy MIIM COOTBETCTBYIOIIEE
yCIJIOBUE JJIs1 PELLEHUS 3a7aun

3amgauga Ne 1
Haiitu TouKy nepeceueHus npsiMbIX:

2Xx+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;
2+2y+3y-12=0, [5y=10, [y=2,
X=1+Yy; X=1+y; |XxX=3.

OTtBert: Touka M (3; 2).

3amaya Ne 2
OrnpenenuTs yroia MexXay IpsIMbIMH, 3aJJaHHBIMH YPaBHEHUSIMU:

2X—-3y+6=0u x+5y-2=0.

Pemenue
Haiinem yrinossie KO3 GUIIUEHTHI ITUX IPSIMbIX:
2Xx—3y+6=0; X+5y-2=0
-3y =-2x-6, Sy=-Xx+2,
y—zx+6 y——£x+g
37 5 5
2 1
k - k = ——
b3 * 5
IToncraBum HallZICHHbIE 3HAYEHUS K, U k, B
1 2 13
k, —k £ T
bopyty: 190 =17 T, 1199 1. 2 13
1I+(-2)-— —
5 3 15

99



tgp=-1 ¢=135°

[TosnydeHHBIN yroa Mexay OpsMbIMU - Tynod. CMeXHBIM ¢ HUM, OyIeT OCTpBIi, TO €CTh
¢, =180° —135° = 45°,

3agaua Ne 3

1. CocTaBbTe ypaBHEHME NpAMOii, mapamiensHoit npamoit DX +3Y —7=0 u npoxomsmeit
yepe3 Touxy A(-2;6).

Pemenue
CoctaBum ypaBHEHUE my4dKa MPSIMBIX, MPOXOISIINX qyepes TOUKY
A(-2;6).
y—6=K(x+2)
Haxoaum yriioBo# ko3 PpuIMeHT 1aHHON MPSMON:
3y =-5X+1,
y——§x+z' k __2
373" 3
Tak Kax npsiMple nmapajuienabHbl, TO K, = — > YIIIOBOM KOO PHUIMEHT HCKOMOH TPSMOHU.
3
IloxcraBuM HakeHHOE 3HaUYeHue K, = —g B YPaBHECHUE IIy4YKa MIPSIMBIX:
y—6=K(X+2);
1ocJie Mpeoopa3oBaHMs MOIYIHM:
5x+3y -8=0.
3anaga Ne 4

U3 Ttouku A(-3;5) ma npamyio X—2Y+3=0 onymen nepnenmuxynsp. Hammcars ero
ypaBHEHHE.

Pemenne
CocraBum ypaBHEHHE ny4Ka IPAMBIX, TIPOXOIAIINX yepes TOUKY
A(—-3;5).
y—-5=k(x +3).
Haiinem yrmnooii kospduuuent K, npamoit X —2y +3=0;
—2y=—X-3
)13
22
1
kl = E
. y
VuuTsIBasg ycnoBHe TIepHeHIUKYIAPHOCTH MpaMbIx: K, = 1> HaiilieM ypasHetiie HCKOMOil
2
IpsAMOI
k, =-2.
y—-5=-2(x+3);
y+2x+1=0.

Otger: Y +2Xx+1=0.
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®opma npeacTraBIeHUs pe3yJbTaTa: BBIIIOJIHEHHOE 3a/1aHHUE.

Kpurtepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €clid paboTa BBIMOJIHEHA B IMOJTHOM 00BbEME ¢ COOIOIEHUEM
HE0OXO0IUMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABWIBHO M aKKYPATHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ounenka "yI10BJIETBOPUTEIBHO'" CTAaBUTCS, €ClM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCcTH TaKOB, YTO MO3BOJISIET MOJIYYUTh IMPABUIbHBIE PE3YJIbTAThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paOOTHI OBUTN TOMYIIEHBI OITHOKH.

Ouenka '""Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIIENATh MPABUIHHBIX BHIBOIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B MPOCTPAHCTBE

IIpakTnyeckoe 3ansiTue Ne 43
«Pemenue 3a1a4 Ha NAPALIEJILHOCTH MPSIMOIA U IVIOCKOCTI

Hean: HayuuTbed pemiars 3amadd Ha I1apauIeIbHOCTb IPSIMOM M IUIOCKOCTH, MCIOJb3Ys
IIPU3HAK NApAJJIEIbHOCTH IIPSIMOM U IIJIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeoiObupars crnocoObl pemeHus 3a7ad  NpoPecCHOHATbHON  AEATeNbHOCTH
IMPUMCHUTCIIBHO K Pa3JIMYHbIM KOHTCKCTaM

OK 05 OcymiecTBiATh yCTHYIO M MUCBMEHHYIO KOMMYHHUKALMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTENW COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA

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

3aganue:

M- KOJIMYECTBO OYKB B UMEHHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

3amauaNel

Touka K nHe nexxut B miockoctu kBajgpara ABCD. Touku M u P - cepenunnl otpeskoB KB u
KC.

1). Kak pacnionoxens! npsimbie AD u MP?

2). Beruncaure quny orpeska MP, eciiu cTopoHa kBajipara paBHa n CM.

3anaya Ne2

OcnoBaane AD Tparneriuu ABCD naxomutcs Ha tuiockoct P, a ocHoBanue BC orcrout oT

HEC Ha p CM. HaﬁﬂI/ITe paCCTOHHI/IC OT TOYKH HepecequI/Iﬁ [[HaFOHaHCﬁ 0 ITINIIOCKOCTHU P, €CJIIn
DA m+n

e m
3amaga Ne3
IInockocte P mepecekaer croponsl AB um AC TtpeyroiapHuka B Toukax Bi un C;

cootBeTcTBeHHO. B1C1 napamiensna BC u paBHa p cm, a AC,:C,C= mu:n. Haiitu BC.
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Iopsaok BbINOJIHEHUS Pa0OTHI:

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CAEIANTE PUCYHOK.

3. IIpoananu3upynTe yclIOBHE 3aJa4M, paccyk/as OT TOro, 4YTO HY)KHO HailTu. BcomHuTe,
KaKue TeopeMbl B (POpMyYJIIbl TOHATOO0ATCS MIPH PEIICHUH 3a]a4H.

4. Pemnre 3aa4y. 3anuiimTe OTBET.

[Ipu pemienuu 3agady Ha 3Ty TEMY HMCHOJB3YETCs ONpE/eNieHWe MapajUIeIbHBIX MPSIMOU M
IUIOCKOCTH, MPHU3HAK MapajUIeIbHOCTH MPSAMOM M IJIOCKOCTH, a TakKe Ballkd 3HaHUS U3
IJIAHUMETPUH.

3anaga Nel
Touku A, B, Cu D nHe nexxar B omHou miockoct. K u M — cepenunst otpe3koB BD u CD.
1) HWmerot nu oOmmme Touky npsimasi KM u miockocTb, B KOTOPO#t nexar Touku A,B u C?
2) Beruncnure nepumerp Tpeyroibnuka AKM, ecnu paccrossHEe MEXIy KaXIOW mapoi
JTAHHBIX TOYEK PaBHO § CM.
Jano: e, A€, BE x,CE x,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst it KM u - e
2) Hailtu Py

Pewrenne:

1) Touka K sBnsiercs cepenunoit orpeska BD, Touka M- cepenuna otpeska CD.  3Hauur
otpe3ok KM - cpeansis nmunus tpeyronpauka BCD.

ITo cBOWCTBY cpenHEN JIMHUM TpEeyroJbHUKa KM||BC, KM =%BC. CnenoBarenbHO, OTPE30K
KM mnapannenen npsamoii, Jiexkamed B IUIOCKOCTH. [lo mpu3HaKy MapaieIbHOCTH MNPSIMON U
IJI0CKOCTH, 0Tpe30Kk KM 1 miockocTh napasuienbHsl, T.€. HE IEPECEKAIOTCS.

2)Pyyr = AK + AM + KM

KM =BCKM =4 cm.

Paccmorpum tpeyronsaukn ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc
PaBHOCTOPOHHUE TPEYrOJBHUKH, a 0Tpe3ku AM n AK- MenuaHbl U BBICOTBI 9TUX TPEYTOJIbHHUKOB.
Haitnem 3tu oTpe3ku:

AK = AM=+AC?—MC?

MC=4cMm.

AK= AM=+82 —42 =64 — 16 = V48 = 4\/3 cM

Py =4+43 +4V3 =448/3

3agauga Ne 2
OcnoBanne AD tpanenuu ABCD nHaxomutcs Ha miockoct P, a ocHoBanue BC otcrout ot

Hee Ha 5 cM. HaiinuTe paccTosHME OT TOYKH MEpEecedyeHus AuaroHaneil a0 miockoctu P, ecnu
DA 7
B 3

Jano:

ABCD — tpamerus,

24 _7 BB;=5cwm, BB1L P
CB k]
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Haittu: paccrosaue or M 1o mmockoctu P

Pewenne

1) W3 touku M mpoenem k miuockoctu P mepnenauxynsp OM. CnenoBarensHo, OM-
paccrostHue ot M 10 miockoctu P.

2) Paccmotpum AADM u ACBM

£BMC = #DMC KaK BEPTHKAJIbHBIC

£CBM = £ADM Kak HaKpecTaexaue npu napamienabubix npsaMeix BC u AD u cexymeit BD.

DA DM AM
3HayuT, AADM U ACBM MOAOOHBI U — = — = —,

co BM M
DA _7 DA _DM _AM 7

¢cB 2 D BM (M 3

M I~ pM=-LBD BM=2BD
BM 2 10 10

3) Paccmotpum ABB,D 1 AMOD

£D — obwni,£BB; D = +MOD = 90° = ABB,D ~AMOD
B5, _ BD

MO MD
BB, _ BD 10

MO 07BD 7
7

MO =—BD
10

MO=-_-5=35cm.
10

OrtBerT: 3,5 cm.
dopMma npeacTaBJIeHNs Pe3yJbTaTa: BRIIOJIHCHHOE 3a/IaHNUC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, eclii paboTa BBHINOJIHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOMMOM MOCIEeT0BATEILHOCTH JICUCTBUI; B OTBETE MPABUIBLHO U aKKYPAaTHO BBIMOJHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BBHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThl OBLIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CU PadOTa BHIMOIHEHA HE TIOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE MO3BOJIAET CENATh MPABWIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IpakTuyeckoe 3ansTue Ne 44, 45
«PemreHne 3a1a4 HA NePHEHANKYJIAPHOCTb NPAMOM M IJIOCKOCTH. Pemienue 3a1a4 Ha
NPUMEHEHHE TeopeM O TPEX NMepIeHAUKYIIpax.»

Henab: HayunTbes uCnosib30BaTh MPHU3HAK MNEPIEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH,
TEOpEMY O TpeX NMEPIEHAUKYISIPax MpU PEIICHUH 3a/1a4.

BbinosiHenune pa6oTsl crnoco0cTBYeT (JOPMUPOBAHUIO:
OK 01 Bsibupare crnocoObl pemeHust 3aAad  NpoPEeCcCHOHANBHON  JIeATENbHOCTH
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MNPUMCHUTCIILHO K Pa3JIMYHbIM KOHTCKCTAM
OK 05 OcyuiecTBisiTh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

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

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- Mmecsn poXIaACHUS

3anagaNel

Han pom6 ABCD. U3 Touku nepecedeHus ero auaronanei nposeneH orpe3ok OF, Tak, uto
AF=CF, BF=DF. J[oxkaxure, uyto OF mnepneHauKkynsipeH IUIOCKOCTH pomba, OTpe30K
ACneprnienaukynsiper miockoctuBDF.

3anaya Ne2

Jlan paBHOOenpeHHbI TpeyronbHUK ABC. AC= BC= n cM, AB= m+5 cM. V3 BepumuHbl
yraa C npoBeieH K miockoctu nepneHaukyisip CD, paBubiid p cMm. Haliiute paccTosiHue OT TOUKH
D no croponst AB.

3anaua Ne3

Touku Au B nexxar B mockoct &, M— Takas Touka B MPOCTPAHCTBE, JJIA
KOTOpOl AM = m , BM = n U OpPTOTOH&JIbHAs MPOEKUUs Ha IUIOCKOCThb o oTpe3ka BM B Tpu paza
OoJbllle OPTOTOHAJIBFHOW MPOEKIMH Ha 3Ty IUIOCKOCTH oTpe3ka AM . Haiimute paccrosHEE OT
Touku M 110 mIocKoCTH O .

3anaga Ne 4

Bricora mpsimoyronsHOro TpeyronbHuka ABC, omyiieHHass Ha TUIIOTEHY3y, paBHa P cMm. U3
BepmuHb! C psIMOTO  yrila BOCCTaBIIeH K IIIockocTd Tpeyroibauka ABC nepnenmukymsip CM,
npuueM CM = m+ n cM. Haligute paccrosiue ot Touku M 110 runorenyssl AB.

Ilopsinok BbINOJIHEHHS padOThI:

1. BHuMaTenpHO MPOYMUTANTE YCIOBHE 3aaUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. Ilpoananu3upyiite ycinoBue 3aJaud, paccykjas OT TOrO, YTO HYXHO HauWTu. Bcnomuure,
KaKue TeopeMbl U (pOpMyJIbl TOHAI00ATCS MPU PEIICHUH 3aJauH.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipu pemenun 3aa4 Ha 3Ty TEMY HCIIOJIb3YETCS ONpeesieHNne NePIEeHIUKYISIPHBIX IPSIMON U
IJIOCKOCTH, TMPHU3HAK MEPHEHIUKYISIPHOCTH NPSIMOM U  IUIOCKOCTH, TEOPEMBI O Tpex
MEPIEHANKYIISIPAxX, a TAKKE BAIM 3HAHUS U3 TUTAHUMETPUH

3anmayva 1

N3 Toukn nepeceuenus auaroHanei napaienorpamma ABCD mposeneH orpe3ok OM Tak,
9yT0 MA=MCMB=MD. [lokaxure, uTo o0Tpe3ok OM nepneHIuKyIsapeH IUIOCKOCTU
napajuieJorpaMmma.

Hano:
M ABCD - mapannenorpaMM

ACNBD =0
MA=MC MB =MD
0 Hoxa3zatb: OM-~(ABCD)
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JlokazaTenbCcTBO

1) Paccmorpum tpeyronmbuukd AOM u COM. OM - obmas cropoHa, MA =MC no
YCIJIOBHUIO, AO = OC 1O CBOMICTBY JuaroHajieii napauiejaorpaMma. 3HauuT, TPEYrOoJbHUKHU PaBHBI 110
TpEM CTOpOHaM, T.e. 4AOM = ACOM. CienoBarenpHo, LAOM = LCOM.

T. K. 9TH YIIIBI CMEKHBIE H paBHBIE, TO OHH paBHbI 1o 90°, T.e. OM L AC.

2) Paccmotpum tpeyronsauku BOM u DOM. OM - o6mast ctropoHa, MB = MD 110 YCIIOBHIO,
BO = 0D 1O CBOWCTBY JMaroHajedl MapajuielorpaMMa. 3HA4YUT, TPEYTOJIbHUKU PABHBI IO TPEM
CTOpPOHaM, T.€. ABOM = ADOM. CnieoBarenabHo, «BOM = £DOM.

T. K. 3TH 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.
3agaua 2

Croponsl TpeyronbHuka 10 cm, 17 cm u 21 cm. W3 BepmuHbl OONBIIET0 yria 3TOTO
TPEYrojbHUKA MPOBEJIEH NEPIEHIUKYISAP K €ro IIOCKOCTH, paBHbIA 15 cM. Haligute paccrosnue
OT €ro KOHIIOB JI0 OOJIbIIEH CTOPOHBI.

Jano:
c D AABC, AB =10 cm, BC = 17cM, AC = 21cm

BD-(ABC),BD = 15cm
Hatitu paccrostaue ot B u D o AC

M

Pewenue
1) JlomomHUTENbHOE MMOCTPOSHHE: MpoBeneMBM L AC.
3nauut, BM- paccrosaue ot B no AC.
DM — HawI0HHaA
BM — npoekuua HaknoHHoH; = DM L AC = DM — paccroanue oT D go AC,
EM L AC.

2) Hns toro, utoObl HaiiTu BbIcOTY BM TpeyronpHuka ABC, BblUMCINM CHayajia €ro
a+b+c

nJIomaak, ucnomus3ys popmyny I'epona S, = /p-(p—a) - (p—b) - (p—c), p= =
10+17+21
= > =24 M

Sapc =24 (24— 10) - (24— 17) - (24 — 21) =24 147 - 3 = 84’
3) 3anuiem GopMyIty JUIsl BBIUMCIEHUS IUIoaad S, = %ah

[Tpumenum 3Ty GopMyITy K HallleMy TPEYTOIbHUKY: S, u5c = %AC -BM.

Beipasum u3 stoit popmynst BM: BM = —zsjﬁ <
BM=22=geu
21

4) PaccmoTpum TpeyronbHUK BDM- nipsiMoyrosibHbIH, T.K. BD L (ABC).

ITo Teopeme [Mudaropa naitnem DM:

DM? = BD? 4+ BM?

DM? = 15% 4 8% = 289

DM =289 = 17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NEpIeHuKYyIsApa 10 ctopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.
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Kpurepun oneHku:

Ouenka "oTJHYHO'" CTaBHUTCSA, €clii paboTa BBHIIIOJIHEHA B MOJTHOM 00BEME C COOIIOICHUEM
He0oOX0TMMOM TOCIIEI0BATENBHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYpaTHO BBIIIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xxopomo' CcTaBUTCS, €CIM BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

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

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CITU padOTa BHITIOJHEHA HE MOJTHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBO/IOB.

IMpakTnyeckoe 3ansitue Ne 46
«Pemenue 3a1a4 Ha NapaJIeJIbHOCTD IJIOCKOCTe»

Hean: HayunThcs wHCMONB30BaTh NPH3HAK NapaJUICIBHOCTH TUIOCKOCTEH U CBOMCTBA
napajuIeNbHbIX TUIOCKOCTEH MPH PEIIeHUH 3a]1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Beoibupare cmocoObl pemeHus 3a7ad  NpOPEecCHOHATBHON  AEATENbHOCTH
IPUMEHUTEIIBHO K Pa3IMYHbIM KOHTEKCTAM

OK 05 OcymiecTBiTh YCTHYIO U MUCbMEHHYIO KOMMYHHUKAIIUIO HA TOCYAApPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLUANIBHOTO U KYJIbTYPHOI'O KOHTEKCTA

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

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3anmaga Ne 1

Mexny AByMsl NapauleIbHBIMU IUIOCKOCTSMH 3aKIKOYEH OTPE30K, JJIUHOM m+n CM.
Haiigute npoeknnu 3TOro oTpe3ka Ha KaXAyl IUIOCKOCTb, €CIIM PACCTOSIHUE MEX]Y IUIOCKOCTIMU
PaBHO p CM.

3anaya Ne 2

[Inockoctn M n P mapamnensnsl. 13 Touek A u B miiockoctn M npoBenieHs! k muiockoctu P
HAaKJIOHHbIE AC= m +ncM UBD = m+n—3 cM. lIpoeknus HakiioHHOM AC Ha OHY U3 IIIOCKOCTEN
paBHa m cM. YeMy paBHa NpoeKIUsA HaKJIOHHOW BD?

3amaga Ne3

Mexay AByMs mapasuienbHbIMU 1m1ockocTsMu P uQ mposeaenst otpeskn AC 1 BD (Touku
A u B nexar B mnockoctu P), AC=m+ n+p AM, BD = m+n 1M , pazHocTb npoekuuii AC u BD Ha
OJIHY M3 IUIOCKOCTEH paBHa m AM . Halaute JUIMHBI 3THX NPOEKIUN W PACCTOSHHE MEXKIY
IIJIOCKOCTSIMU.

ITopsinok BbINOJHEHHS PadOTHI:
1. BHUMaTenpHO NPOYMUTANTE YCIOBHUE 3aJa4H.
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2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CACIAlTe PUCYHOK.

3. IIpoananu3upynTe yclIOBHE 3aJauyM, paccykaas OT TOro, 4YTO HY>KHO HallTu. BcrioMmuwre,
KaKue TeopeMbl B (POpMYJIIbl TOHATOO0ATCS MIPH PEIICHUH 3a]1a4H.

4. Pemnre 3a7a4y. 3anuIinTe OTBET.

[Ipu pemieHun 3agad Ha 3Ty TEMY UCIOJB3YETCS OINpPEACIICHUE MapalyIeIbHBIX IUIOCKOCTEH,
MpHU3HAK MapaieIbHOCTU IUIOCKOCTEH, TEOpEeMbl O MapallIeNIbHbIX IUIOCKOCTSIX, a TaKKe Ballu
3HaHUS U3 JITAHUMETPUHU

3amaua Ne 1
Mexny AByMs mapajuiesIbHbIMU IIJIOCKOCTSAMH 3aKJIIOUYEH OTpe3ok, juuHou 10 m. Haiigute
MPOEKIIMU 3TOTO OTPE3Ka Ha KAKJYIO MJIOCKOCTh, €CJIM PACCTOSIHUE MEXAY IJIOCKOCTSIMU PaBHO 8
M.
Hano:

o
/ Haiitu npoexnuu AC

L

RN

Pemenne

1) Tak Kak IJIOCKOCTH MapajiesibHbl, TO PACCTOSHUE MEX/Y HUMH - 3T0 nepneHaukyisp AC.
IToctpoum npoeknuto orpeska AB Ha rutockocTs . 910 oTpe3ok BC.

2) Paccmotpum TpeyronbHuK ABC- npsMOyTOJIbHBIMN.

ITo Teopeme Iugaropa AB? = AC? + BC?

AC? = AB? — BC?

AC? =107 —82=100— 64 =36

AC=6 cm.

Tax Kak MJI0CKOCTH MapaielbHbl, TO IPOEKLHUH OTPE3Ka Ha 3TH IJIOCKOCTH OyIyT paBHBI.

3amaua Ne 2

[Inockoctu M u P napamnensuel. 13 Touek A u B nnockoctu M npoBenieHs! K IIIOCKOCTH P
HaksionHble AC= 37cm u BD=125 cm. Tlpoeknus nakimonHoit AC Ha OfHY U3 IJIOCKOCTEH paBHA
12 cm. YeMy paBHa npoekuus HakjIoHHON BD?

HaHo: M| P,AEM,BEM

I AC=37cm,BD = 125¢cmM
A B AE 1 P,BK L P,CE=12cM
Haittu: KD

JAER
LA TAY
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Pewenne

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme [Tudaropa Ac? = AE? 4+ CE?

AE? = AC? — CE?AE? = 372 — 12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyrosnbHuK BKD- npsiMoyrosibHbIil.
ITo Teopeme I[Tucdaropa BD? = KD? + BK?

KD? = BD? — BK2AE=BK, kak paccTosiHust Mex]ly napajjieIbHbIMU IJIOCKOCTSIMHU.
KD? = 1257 — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Otset: poekuusi BD paBua 120 cwm.

3anaua Ne3

Mexny AByMs mapayuieibHbIMU TUI0cKocTsiMU P 1Q mpoBenensl orpeskn AC u BD (Touku
A u B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoeknuit AC u BD Ha ogny u3
iockocTell paBHa 14 cm . Haliaure JuMHBI 3TUX MPOEKIUI U pacCTOSHUE MEXKIY MIIOCKOCTSIMHU.

Sy N

Jano: Q| P,AEP,BEP
AC=13cM,BD = 15m
AE1 Q,BK LQ,CE+DK =14 cM

/CLE M}/ Haiitu: CE, AE, DK

Pemenne

1) Paccmorpum TpeyronbHUK ACE- IpsMOYToJIbHBIMH.

ITo Teopeme I[Mudaropa AC? = AE? + CE?

AE?=AC?—CE?

[TycTh CE = x, Torna DK=14-x.

AE? =169 —x*

2) Paccmotpum Tpeyronbauk BDK- npsimoyronsHbIi.

ITo Teopeme ITudaropa BD? = BK? + DK?

BK? = BD? — DK*

BK? =225 — (14 — x)? = 225 — 196 + 28x — x% = 29 + 28x — x2
AE=BK, kak paccTosiHHs MEXy NapayieIbHbIMU TUIOCKOCTMHU
3Ha4uT,

169 — x% = 29 4 28x — x*

28x = 140

X=5

CE=5 cm, DK=14-5=9 cm

AE =169 — 25 =144 = 12 cM

OTBeT: pacCTOSTHUE MEXIY MNIOCKOCTAMHU 12 ¢M, MPOEKIIMU HAKJIOHHBIX 5 CM U 9 cMm.

d)opMa NMpeaACTABJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.
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Kpurtepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTIEIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aMucHy, BEIYUCICHUS, PUCYHKU U TPapUKU.

Ounenka 'xopomo' cTaBUTCS, €CIM BBHINOJHEHBI TPeOOBaHUS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka "yI0BJIETBOPUTEIBHO'" CTAaBUTCS, €CIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYUYUTh MPAaBUIbHBIE PE3YyIbTaThl U BHIBOJIBI,
B XOJI€ TPOBEICHUS paObOTHI OBUIN JOMYIIEHBI OITHOKH.

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

Tema 4.2. IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTnueckoe 3ansaTue Ne 47
«PemieHue 3a1a4 Ha ABYIrPaHHbIe YIVIbD»

I_Ie.m,: Hay‘lI/ITBCSI peuiath 3aga4d Ha IIPUMCHCHHC MMOHSTHHN yriia MExXAy HpHMOﬁ n
IIOCKOCTBIO, IBYT'PAHHOTO yIJjid, YIjia MCXKAY INIOCKOCTAMM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeoiObupars crnocoObl pemieHus 3anad  Npo(ecCHOHANbHOM  1eATeNIbHOCTH
MPUMCHUTCIIBHO K Pa3JIMYHBbIM KOHTCKCTAaM

OK 05 OcymiecTBiATh yCTHYIO M MUCBMEHHYIO KOMMYHHUKALMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JICKITUH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YeCTBO OYKB B (paMUIIHH

pP- Mecs1 poxKACHUS

1) U3 Toukn A BHE IJIOCKOCTH TMPOBEIAEHBI K IJIOCKOCTH TMEPIEHIUKYISIp AB= n CM U
naxnonnsie AC 1 AM, obpasyromme ¢ miockoctsio yrisl 30°. Haifure yron Mex 1y HAaKIOHHBIME
npsmoi. Haitnure CM.

2) KareTsl mpsIMOYTOJIbHOTO TPEYroJbHUKA PAaBHBI n CM U n +m cM. OIpeesIuTe pacCTOsHUE
OT BEPIIMHBI MPSMOT0 YIJa A0 IUIOCKOCTH, KOTOpash IPOXOJUT 4Yepe3 TMIOTEHY3y U COCTaBISAET
yroma 30° ¢ mI0CKOCTHIO TPEYTOJIbHUKA.

3) Touku A u B nexat Ha pebpe mpsimoro AByrpaHHoro yria. AA; u BB1- neprnenaukynspsi
K peOpy, MpOBEACHHBIE B Pa3HBIX TpaHsX, mpuueM AB= m cM, AA,=n+m cM, BBy =n—1 cM.
Haitnnre A1B;.

Ilopsinok BbINOJHEHHS Pa0OTHI

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a/1aUH.

2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiTe ycioBHE 3a7auu, paccykjas OT TOro, YTO HY)KHO HailTh. BeriomuuTe,
KaKkue TeopeMbl U (popMysIbl TOHAT00ATCS MIPU PEIICHUH 3a]auu.

4. Pemnte 3aauy. 3anyIINTE OTBET.
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IIpn pemenuu 3amay Ha 3Ty TEMY HMCIHOJB3YIOTCA ONPEIEIICHUS yIia MEXIy NpsSIMON M
IIJIOCKOCTBIO, ABYTPAHHOTO yIja, JUHEWHOrO yria ABYTPAaHHOTO yIja, a TAaKKe Ballll 3HAHUS U3
IJIAHUMETPUH.

3anayva 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cm. Uepe3 MeHbIIYIO
CTOPOHY IPOXOAUT INIOCKOCTb, COCTABIAIOIIAs C IUIOCKOCTBIO TPEYTrOJIbHUKA YIOJ 45°. Haiiure
paccTosiHue MEeXy IJIOCKOCThIO U BEPIIMHOM B.

B

i JaHo: AABC,AB =9 cu
BC=6cMAC=5mm
ASL D AC E a, @ = 45°
C

Haiitu: Paccrosaue ot B 10 o

Pemenne
1) JonomHUTEIBHOE MOCTPOCHHE: POBEJIEM BD | @ = BD — paccrosHue oT B 0 IUIOCKOCTH a.
EM 1 AC = DM 1 AC noTeopeMe 0 Tpex NepHeH HKYIAPAX.
3HauuT, £BMD — nUHEHBIA yroa ABYTPaHHOTO yraa, <BMD = 45°,
2) B tpeyronsauke ABC Haiinem BeicoTy BM.
CHayasna BBIUMCIINM IJIOWAAb TPEYroabHuKa 1o popmysne ['epona:
Si=\p-(p—a)-(p—b)-(p—o
_ 65 o em
Sigc =V10-1-4-5 = 104/2cM?

Susc =3 AC- BM=> BM = Z42¢

21047

BM = = 44/2cm

3) Paccmorpum TpeyroasHUK BMD- npsMOyrosibHBIH 110 OCTPOSHUIO.

BD .
— = smnsBMD
BM

BD = BMsinzBMD

BD = 44/2 - 5in45° = 4,/2 - ‘?2 =4 cmM.

OtBer: paccTosiHue ot B 10 miockoctu 4 cwm.
3amaua 2

Konner orpeska MK nexar Ha rpasx npsMoro nasyrpanHoro yrima. MMi; m KKi-
MepIEeHIUKYISIpEI K pedpy, mpuueM MK=13 cm, MM;=12 cm, M;K;=3 cm. Haitnure KKj.

M I
JaHo: < @aff = 90°

MK=13cM MM, =12 cM, MK, =3 M

MM,la KK La

M, K
Haiitu: KK,
E K
§

Pemenue

1 4
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1) IloctpouM NMHEWHBIN yroa IByrpaHHoro yria. s 3Toro yepe3 Touky M;i nposenem
oTpe3ok M1 E, mapannensusiii u paBHbIi KKj.

KK, L a, cnefpoBaTenbHo, M, E 1 a.

< MM, E — nuHeliHblil yTOI JBYTPaHHOTO YT/a,3Ha4nuT < MM, E = 90°.

2) PaccmoTtpum AMEK

ME- naknonHass K ImiockocTu f, EMj; — ee mpoekiusi Ha 3Ty IJIOCKOCTh, EM; L EK( T.K.
EM;K:K — npsmoyronsauk no nocrpoenuto). CnepoarenbHo, ME L EK ( mo Teopeme 0 Tpex
MEePIeHIUKYIIApax) U AMEK — npaMoyroibHbIiL.

[To Teopeme ITudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

MEZ = 132 — 32 = 169 — 9 = 160

ME = /160 = 44/10 cm

3) PaccmoTpum AMM K — npAaMoyTobHEIH, T. K. << MM, E = 90°.

ITo Teopeme [Tudaropa ME? = MM, % + M, E?

M,EZ = ME? — MM, 2

M,E? =160 — 144 = 16

ME=4 cm.

3naunt, KK;=4 cm.

OtBet: KK1=4 cm.

(I)opMa NMpeacTaBJdCHusA pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHKC.

Kpurtepun ounenku:

Ouenka "oTaum4HoO" CTaBUTCS, €clii paboTa BBIMOJIHEHA B IMOJTHOM 00BEME ¢ COOIOIEHUEM
HEO0OXOMMOM MOCIIEeT0BATEILHOCTH JICUCTBUI; B OTBETE MPABUIBLHO U aKKYPAaTHO BBIMOJHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

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

Ouenka "yIoBJIETBOPUTENbHO'" CTAaBUTCS, €Clid paboTa BHIMIOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/I€ MPOBEACHUS pabOThI OBUIH JTOMYIIEHbBI OLTHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClU PadOTa BHIMOIHEHA HE TOJHOCTHIO MU
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MO3BOJIAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IpakTnyeckoe 3ansiTue Ne 48
«Pemenne 3a1a4 Ha MPU3MY»

Hean: Hayuntses pemars 3a1a4u ¢ IpU3MOi

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupare cnocoObl pemieHuss 3afad  NpPOPEecCHOHANbHON  J1€ATEIbHOCTH
IIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcrnonb3oBaTb COBpEMEHHBIE CpEACTBA IIOMCKA, aHAIM3a W HHTEPHpPETaluu

I/IH(I)OpMaI_[I/II/I n I/IH(I)OpMaL[I/IOHHLIC TCXHOJIOTHM [AJId BBIIIOJIHCHHUA 3aigad HpO(bCCCHOHaHBHOﬁ
ACATCIIbHOCTHU
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OK 06 IIposBisATh rpakJaHCKO-MATPUOTUYECKYIO MO3ULUIO, TEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJULMOHHBIX POCCHUICKHMX yXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM
quCclie C yYETOM FapMOHU3ALMK MEXHAIIMOHAIBHBIX U MEKPEIUTHMO3HBIX OTHOLLEHUH, PUMEHATh
CTaHJApThl aHTUKOPPYILIUOHHOTO OBECHMUS

OK 07 CopeiicTBOBaTh COXPaHEHUIO OKPYKAIOLICH Cpeibl, pecypcocOepekeHHI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMM KJIUMara, MPUHLIUIB OEpeXIMBOIO IPOU3BOJACTBA, APPEKTUBHO
JEHUCTBOBATh B UPE3BBIYaNHBIX CUTYALUAX

OK 08 Hcnonws3oBath cpenctBa (U3HUYECKOW KYIbTYPHI JUIsl COXPAHEHUS M YKPEIUICHUS
3I0POBbsI B TIpoIiecce MpopecCHOHATBHON ACATENbHOCTH U MOAACPKAHUS HEOOXOAUMOTO YPOBHS
(bu3n4ecKkoil NoAroTOBIEHHOCTH

OK 09 TIlomp3oBaTbcst NPOGECCHOHATBHONM TOKYMEHTAllMeH Ha TOCYAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

MarepuasibHoe o0ecrieyeHue:
I/IH[[I/IBI/IIIyaJII)HBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3ananne:

1.OcHoBaHue NpsIMOl IPU3MBI - TPEYTOJIBHUK, CTOPOHBI KOTOPOT'O paBHbI 4 M, 00KOBOE pedpo
pu3Mbl paBHo 8 M. Haliure miiomaip noiHoi HOBEPXHOCTH IPU3MBI.

2.0cHOBaHUE NPSMON MPHU3MBI — MApaIENorpaMM CO CTOPOHAMH 4 ¢cM U 6 CM U YITIOM MEXIy
anvn 60°. Beicora npu3Mbl 12 cMm. HaliTu osHyro oBepXHOCTb U 00bEM.

MHOrorpaHHUKOM Ha3bIBACTCS TEJIO, OTPAHUYCHHOE TNIOCKUMH MHOTOYToJIbHUKaMu. O01re
CTOPOHBI CMEXHBIX MHOTOYIOJbHUKOB HA3bIBAIOT pedpamMM MHOTOTpaHHUKAa. MHOTOYrOJbHUKH,
KOTOPLIC OrpaHUYMBAOT MHOI'OI'PaHHUK, HA3BIBAIOTCA €T0 I'PaHSAMMU. FpaHI/I MHOI'OrpaHHuKa,
CXoAsIuecs B OAHOW TOYKE, 00pa3ylOT MHOTOTPAHHBIM yroi; BEPIIUHBI TAKUX MHOTOTPAaHHBIX
YIJIOB HA3BIBAIOTCA BEPUHIMHAMH MHOTI'OIpaHHHKA. prlMI)Ie, COCAUHAOIINE OBC KaKI/Ie-HI/I6YJII>
BEpUINHBI, HE JIeKAIlIUE Ha OJHOW IPaHM, HA3bIBAIOTCA AMATOHAJIAMM MHOTOIPAHHHKA.

Hpu3Ma— MHOTI'OTpaHHHUK, JBE I'paHHU KOTOPOTO SABJIAIOTCA paBHBIMU MHOTOYTOJIbBHUKaMH,
JeXaIlMMH B apaJJIENbHBIX MJIOCKOCTSX, @ OCTAJIbHbIE TPaHU — MapajuieJIorpaMMaMy, UMEIOLIUMU
O6HII/I€ CTOPOHBI C S TUMU MHOTI'OYIr'OJIbHUKAMH.

[IpssMass mpu3ma Has3bpIBaeTCs NPABMJIBbHON, €CIM €€ OCHOBaHHWA — MPaBUIbHbBIC
MHOT'OYT'OJIbHUKH.

I1omaab0 MOJIHOM MOBEPXHOCTH MIPU3MbI HAa3bIBAETCS CyMMa IUIOLIA/IeH BCEX €€ rpaHel, a
IUI0IA/IbI0 0OKOBO MOBEPXHOCTH TIPU3MBI — CyMMa TIJIOMIA el ee OOKOBBIX TpaHEH.

S,,,=2S,,+S

non 6ok

IInomans OOKOBOM NMOBEPXHOCTH IPSIMOM NPU3MBl paBHA INPOM3BEACHHUIO IEPUMETPA
OCHOBAHUS Ha BBICOTY MPU3MBI.

S6OK = P ’ h
Oﬁ'béM HpﬂMOﬁ HpI/I3M])I paBeH HpOI/I?)BeI[eHI/HO IJiomaan OCHOBAHUS Ha BLICOTy.
V = Sucn ’ h

IMopsaaok BbINOTHEHHSI PA0OTHI:

1) BbINOTHUTE YEPTEK

2) 3amucarh KpaTKO yCIIOBHE 33/1a41
3) OdopmuTs perieHne 3aaadu

3anaua 1: OcHoBaHME NPSMON TIPU3MBI - poMO ¢ BbICOTOM 2 M. [T70111a715 G0KOBOM TTOBEPXHOCTH
MpU3MbI paBHa 96 1M, @ TUIOLIA b [IOHOM MOBEPXHOCTH paBHa 128 av°. Haiizre BBICOTY MTPU3MBI.
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Pemrenue

O0603HaYMM CTOPOHY OCHOBAaHHSI @, a OOkOoBoe pedpo bPasHMIly MEXIy ILIOMIAIbIO ITOIHON
MOBEPXHOCTH MPU3MBI U IUIOIMIAIHI0 OOKOBOM TTOBEPXHOCTH IMPU3MBI — 3TO YABOSHHAS

TUIONIA/Ib OCHOBAHUS ITPU3MBI.

L Sem2a > 2a~128-96=32 = a~16
 Samdah=962 h=Bops ooy
Omer:1,5m. %
3apauya 2: OcHOBaHHE MPSIMOU MPU3MBI - TPSIMOYTOJIbHBIA TPEYTOJbHUK, KaT€Thl KOTOPOTO
paBHBI 5 M U 12 M, 60K0BOE pedpo mpu3mbl paBHO 10 M. Haligute rmiomanb MoJIHOW MOBEPXHOCTH
MIPU3MBL.

<

Pemrenne

AC =5 +12° =13

Seom =28 0me ¥ Sanns ¥ Sesee S e

S =2%0,5*5%12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

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

Kpurtepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOMIOIEHUEM
He0OX0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABIIBLHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIMCH W BBIYUCIICHHUS.

Ouenka ''Xopomio'" CcTaBUTCS, €CIM BBITIOJHEHBI TPeOOBaHMS K OIEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid paboTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOJIHEHHOW YaCTH TAaKOB, YTO IMO3BOJISIET TOJYYUTh MPABUIILHBIE PE3YIbTAaThl U BHIBOJIBI;
B XO/I€ POBEACHUS PabOThI OBUIH JTOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO'" CTAaBHUTCS, €CIIM pabOTa BBIMOJIHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBOIOB.
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Tema 4.3 MHOTOrpaHHMKH M KpPyIJible Tesa

IIpakTunyeckoe 3ansitue Ne 49
«Pemenue 3a1a4 Ha NMPaAMUIY»

Heab: HayunThes pemath 3aa4u ¢ TMPaMUI0U

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beoibupars cmocoObl pemieHus 3a7ad  Npo(PEecCHOHATBHON  JEATENbHOCTH
MIPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcnonb3oBaTh COBpPEMEHHBIC CpEACTBA IOKMCKA, aHAM3a W HHTEpPHpETaIuu

uHbopManuu M HMHPOPMAIIMOHHBIE TEXHOJOTUU JUIS BBINOJHEHHS 3a7ad MpodecCHOHATBLHOU
NEeATEIIbHOCTH

OK 06 IIposBrsaTh rpakJaHCKO-MATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HAa OCHOBE TPATUIUOHHBIX POCCHHCKUX JTYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
YHClie C YyYeTOM TapMOHHU3ALUK MEXHAIIMOHATIBHBIX H MEKPEIUTHO3HBIX OTHOILIECHUH, MPUMEHSTh
CTaHAApThl aHTUKOPPYIIIMOHHOTO TTOBEACHUS

OK 07 CogeiicTBOBaTh COXpAaHEHUIO OKPYXAIOIIEH Cpelbl, pecypcocOepeskeHUI0, IPUMEHSTh
3HaHHS 00 W3MCHCHWM KJIMMAara, WPHHIUIB OEpeKIMBOTO MPOU3BOACTBA, I()PEKTUBHO
JIECTBOBATDH B YPE3BBIYANHBIX CUTYAIIHIX

OK 08 Hcmomnb3oBaTh cpeactBa (U3NYECKON KyIbTYPHI IS COXPAaHEHHS W YKpPEIUICHUS
3JI0pOBbs B Tpoliecce MpoheCcCHOHAIBHON IeATENbHOCTH U MOJAJIEPKaHUs HEOOXOAUMOTO YPOBHS
(U3HYECKO MTOATOTOBICHHOCTH

OK 09 Ilonb3oBarbcs mpodeccCHOHANBHON TOKyMEHTalued Ha TOCYIJapCTBEHHOM H
WHOCTPAHHOM SI3BIKaX.

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

3ananmne:

1.Haiinute 00beM NpaBUIBLHOW YETHIPEXYTOJBHOM MUpaMHIbI, BbICOTa KOTOpod 4 cMm, a
JaroHajlb OCHOBAaHUS 8 CM.

2. Haiitu momHyl0 TOBEPXHOCTh TNPSMOW IUPAaMUABI, B OCHOBAHWUH, KOTOPOH JICKUT
paBHOOEIPEHHBIN TPEYTrOJBHUK C OCHOBAaHUEM 5 cM U OOKOBBIMM cTOpOoHamMH 6 cM. bokoBbsle pebpa
nupamMuibel 12 M.

ITupamuaa — 570 MHOTOTPaHHHUK, COCTABJICHHBIN U3 N—YI'OJBHHUKA U N TPEYTOJIbHUKOB.

MHOroyrojJbHUK - OCHOBAaHHWe INHPAMM[bl, TPEYTOJILHUKA - OOKOBbIe IPaHW C OOuIeii
BEPUIMHOM, HA3pIBA€MONM BepPIIMHOM NUpaMuibl. [leprneHaukynsp, ONyIIEeHHBIM W3 BEPIINHBI
[ApaMU/Ibl HA €€ OCHOBAHUE, HA3bIBACTCSA BBICOTOM MUPAMM/BI.

[Tomaapk MOTHOM MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox T Soc

v=ls H

O6beM nmupamuIbL: 3

Ilpasunvnasa nupamuoa

[Mupamuia Ha3bIBaeTCS NMPABUJIBLHOM, €CIIM €€ OCHOBaHUE — NMPaBHIIbHBIH MHOTOYTOJIBHUK, a
OTPE30K, COSAUHSIONINI BEPIIMHY MHUPaMUIbI C IIEHTPOM OCHOBAHUS, SIBISIETCS €€ BBICOTOM.

Bce 6okoBble peOpa mMpaBUIIbHOW MUpaMUbl PaBHbBI, a OOKOBBIE TPAHU SABISIOTCS PAaBHBIMU
paBHOOEPEHHBIMH TPEYTOJbHUKAMHU.

BricoTa 60K0BOIi TpaHM MPaBUIBHON MUPaMUIbI, TPOBEACHHAS U3 €€ BEPIIUHBI, Ha3bIBACTCS
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anogemoi.
Ilmomaas OOKOBOM NMOBEPXHOCTH TNPABWIBHON NHPaMHUIbI

MIPOU3BEACHNUS TIEpUMETPa OCHOBAHMSA Ha arogemy.

paBHa  IIOJIOBHUHE

1
860K = E POCH : g
Ii1omaap NOJIHOM MOBEPXHOCTH NPABUJIbLHOM MUPAMHU/IbI:
1
SI’IOJIH = SOCH + E P : I

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1)BBINOTHUTE YepTexK

2)3anucarh KpaTKO yCIOBHE 3a/1a4u
3) Odopmurs perieHue.

3anaya 1: CropoHa ocHOBaHUS HpaBPUIIE)HOfI YETBIPEXYTOJIbHOM TUpaMUIbl paBHa 4 cM, a anogdema
00pasyeT ¢ II0CKOCTBIO OcHOBaHMs yroi B 60°. Haifure mioraap momHol ToBEpXHOCTH THPaMUIbI

Pemenmne:

o8

Ed=Ypc_»
2
LESH =90°-60°=30°= SE=2EH = 4
1 2 2
S =4-4-EAB+AB' =2-4.4+4% =48 (cm?)

OteerT: 48 cM’,
3agauya 2: OcHoBaHHMEe MUpaMUIbI —poMO, TMaroHamM kotoporo pasHel 30 cM u 40 cM. Bbicotsl
OOKOBBIX I'PaHEH, MPOBEECHHBIE W3 BEPILIMHBI TMPAMU/IbL, 00pa3yIOT C BBICOTONW MUPAMU/IBI YIIbL, PaBHbIE 30°.
Haiimure 00bem miupaMupL.

Penienne:
AC=40 = AH=HC~920

BD=30= BH=HD =15
_ AB =20 1152 =25

HE=%BC=12,5

SE = 2HE = 25

SH= VSEZ—HEZ =

11 3 +
V. =-.2.40.30.95.87 _ y3
C e 40.30-.25 3 =5000 - 3 = 25003 (cv)

Otset: 250043 on.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJJaHNe
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Kpurepun oneHku:

Ouenka "OTJMYHO'" CTaBHUTCS, €CIIM padOTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOICHUEM
HeoOX0IMMOM TOCIIe0BATENbHOCTH JICHCTBUI; B OTBETE MPABHJIBHO U aKKYPAaTHO BBITIOJHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xxopomo' CcTaBUTCS, €CIM BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y1oBJIeTBOPUTEJIbHO'" CTAaBUTCS, €CIM pabOTa BBITIOJIHEHA HE IOJHOCTBHIO, 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 YyacTH paboThl HE TTO3BOJISET ClIeaTh MPaBUIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia

IMpakTuyeckoe 3ansaTue Ne 50, 51
«Pemenue 3a1a4 Ha BbIYHCJIEeHHE 00bEMOB M OBEPXHOCTEi MHOTOTPAHHUKOBY

Henb: Hayuuthcss pemarh 3agadd  Ha  BBIYHCICHHE OOBEMOB M TOBEPXHOCTEH
MHOT'OTPaHHUKOB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeoiOupare cmocoObl pemeHus 3a7a4  NpOoPEeCcCHOHATBHON  AEATENbHOCTH
IPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM

OK 02 MHcnonp3oBaTb COBpPEMEHHBIE CpPEJICTBA IIOMCKA, AaHalW3a W UHTEpHpeTanuu

nHpopMalul M HMH(OPMALMOHHBIE TEXHOJOTUU JJIs BBINOJHEHUS 3a7ad MNpo¢ecCHOHaTbHOU
NeSITEIbHOCTH

OK 06 IIposBasTh IpakJaHCKO-ATPHOTHYECKYIO MO3UIUIO, JEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJAMIIMOHHBIX POCCHUMCKUX IyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
qHCcIe ¢ YYeTOM I'apMOHHU3ALUU MEKHAIIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOUIEHUH, TPUMEHSTh
CTaH/IapThl aHTUKOPPYILIMOHHOT'O TIOBEJICHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH cpeibl, pecypcocOepeKeH IO, TPUMEHSTh
3HaHHA 00 W3MEHEHUM KJIMMara, HPUHLUIB OepekIMBOrO IMPOU3BOJACTBA, 3(P(HEKTUBHO
JIeCTBOBATDH B UPE3BBIYAIHBIX CUTYaLUAX

OK 08 Hcnonb3oBaTh cpeicTBa (U3MYECKON KyJIbTYpbl A COXpPAHEHHS U YKpEIUICHUS
3JI0pOBbsI B Tpoliecce NpopecCHOHAIbHON JEITEeNbHOCTH U MOAJACPKAHUS HEOOXOAUMOr0 YPOBHS
(u3nYecKoil MOArOTOBIEHHOCTH

OK 09 TIlome3oBaTbcst NpoECCHOHATBLHONW JOKyMEHTalMel Ha TOCYIapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

MarepuanbHoe o0ecnieyeHme:
WHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:

1. Onpenenute Bua W Halgute nepumerp ceuenus kyoa ABCJIA1B1Ci/l; mmockocTsio,
npoxoasuiei yepe3 pedpo A1/l u cepenuny pedpa BB, ecnu nnuna pebpa kyba paBHa § cM.

2. Ompenenute BUI W HanguTe nepuMmetp cedeHuss kyoa ABCJIIA31BiCi/l; mmockocTslo,
npoxoaduiei yepe3 Touku A, /I u cepenuny pedpa CCi, ecnu 1uyinHa pedpa Kyda paBHa 4 cMm.
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3. Haligure momans moBepxHOCTH pabodeit AeTanu, n300paKeHHOM Ha PUCYHKE (BCe
IBYTPaHHBIE YTIIbI IPSIMEIE).
1

I -
A -

-~

[

fad

4. Haiinute 06bem paboueil netanu, n300pakeHHOW Ha PUCYHKE (BCE IBYTPAHHBIE YTJIbI
MIPSIMBIE).

[
-
|
|
|
|
|
|
I
|
|

,

5.Tpebyercs ycTaHOBUTH pe3epByap Ui BOJBI eMKOCThIO 15 M3 Ha muromazake pasmepom 4,5
M X 3,75 M, ciyxariei ans Hero AHoM. HaiinuTe BrICOTY pe3epByapa.

IMopsiiok BBINOJTHEHHS PA0OTHI:
1) BbINOJIHHUTE YEPTEK
2) 3ammcarh KpaTKO YCIIOBHE 3aauu
3) Odopmuts perieHne 3a1aun
3apaua 1: [lan xy06 ABC/[A1B1C/[1. Jokaxute, uTo ceueHue kyoa miockoctbio A1C1K, T11e
touka K - cepenuna /[C - Tpaneuus.
B, C,

A D
Pemenne: MK||A1C1, motomy uro (A:1/1C1) napamnensna (A/]C), a MK u A1Cy - nuHum
nepecedeHus: 3Tux Iuiockocre. MK]||A1Cy, AlM*IJr C1K, MK#A1Ci, 3Hauutr MAC1K -
Tparnemus.
3amaua 2:

Han «xy6 ABCJ/[A1B1Cy/[1. Jokaxure, YTOo cedeHHe Kyba TutockocTthio A1B1K -
napaieorpamMmm.
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Pemenne: (AA1B1)||(1/11C), To A1B1||AC u A1B1=/]C. (AA:,/11)||(BB1C1), T0 A1/]||B1C, 3HaUUT
A1B1C/[ - mapannenorpamm.

3apava 3:

Haiinure momaas moBepXHOCTH pabodeit neranu, n300paKeHHON Ha pUCYHKE (Bce
JBYTPAHHBIE YTJIbI IPSIMBIE).

Pemenne: [1no1maas NoBepXHOCTH 3alaHHOM J€TalIn -3TO IUIOIIA b MHOI'OIpaHHUKA, paBHA
Pa3HOCTH IJIONIAIU TIOBEPXHOCTH MPSIMOYTOJIBHOTO Mapajuienenunena ¢ peopamu 2, 4, 5 u 1Byx
oaael KBaJpaToB co CTOPOHOH 1:

2+#4x5+2x2+54+2+2%4—-2+1+1=74

OTtBeT: 74.

3agaua 4:
Haiigure 06beM paboueit neranu, n300pakeHHOW Ha pUCYHKE (BCE JBYTPaHHbBIE YIJIbI
IpsIMbIE).

-t

A .

| .
i

|

|

|

-

l

A

4_
Pemenne: O0beM TaHHOW eTalld paBeH 00beMy MHOTOTPaHHUKA U PaBeH Pa3HOCTH 00bEMOB
napajuienenumnesoB ¢ pebpamu 3,4,4u 1, 1, 1
V=V1-V2=3+4+4—-1%1=1=47
Otsert: 47
3amaua 5:
TpeOyeTcst ycTaHOBUTB pe3epByap sl BoJbI eMKocThio 10 M3 Ha muromiaake pa3mMepom 2,5 M

x 1,75 m, coyxamieit ana Hero 1HoM. HaliuTte BbIcOTy pe3epByapa.
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Pemenne: ITInomans nualS = 2,5 # 1,75 = 4,375ke. M. Tak kak V = § = h, 1O
V 10

h=-—=—"-2=229M.
5 4,375

(I)opMa NMpeacTraBjJaCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3aJaHKC.

Kpurtepun onenku:

Ouenka "oTJM4YHO" CTaBUTCS, €CliM paboTa BBIMOJIHEHA B IMOJTHOM 00BEME ¢ COOIOIEHUEM
HE0OXO0TMMOM TIOCTICIOBATEIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIMCH U BBEIYMCICHHA.

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

Ounenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM paboTa BHIMOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJIYYUTh PABUIBHBIE PE3YIbTAThl U BBHIBOJIBL;
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIIICHBI OIITHOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €clid PadOTa BBHIMOIHEHA HE TOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTHyeckoe 3ansaTue Ne 52
«Pemenue 3a1a4 Ha UMJIMHAP, KOHYC WIap U cepy»

Heab: @opMHUpOBaTh HABBIKM PELICHUA 3aay Ha BBIUMCICHUS Pa3IUYHBIX 3JIEMEHTOB TEJ
BpAIEHHS, X IOBEPXHOCTEH U 0OHEMOB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeoiObupars crnocobbl pemieHus 3a7ad  NpoPecCHOHATbHON  AEATeNbHOCTH
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 MHcnonb3oBaThb COBpEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a W HMHTEpHpeTaluu
nHpopMalul M HHOOPMALMOHHBIE TEXHOJOTWU JJIsl BBIIOJHEHUS 3a7ad MNpoecCHOHATbHON
NS TeIbHOCTH

OK 06 IIposBnsaTh rpakJaHCKO-MIATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHHE HA OCHOBE TPAAMIMOHHBIX POCCHUMCKHX IyXOBHO-HPABCTBEHHBIX LIEHHOCTEHW, B TOM
YlCclie C yYeTOM TFapMOHU3ALMK MEXHAIIMOHATIBHBIX M MEKPEIUTHO3HBIX OTHOLLIEHUH, MPUMEHSTh
CTaHapThl aHTUKOPPYILIMOHHOI'O TIOBEICHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPYXAIOILIEH Cpelibl, pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMM KIUMara, MPUHIUIB OEpEeXIMBOIO MPOU3BOJACTBA, APPEKTUBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYaUsAX

OK 08 Hcnonb3oBaTh cpeactBa (U3MYECKOH KyIbTYpBl Ui COXPAaHEHHS M YKPEIUICHHUs
3I0pOBbs B Ipolecce MpodhecCHOHAIbHON JIeATENbHOCTH U MOJAJIEPKaHNs HE0OXOAUMOTO YpOBHS
¢bu3n4ecKoil MoAroTOBIEHHOCTH

OK 09 [Ilonb3oBarbcs mpodeccHOHANbHON JTOKyMEHTaluueld Ha TOCYIJapCTBEHHOM H
MHOCTPAHHOM SI3BIKAX.

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

3aganue:
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1.06vem numuaapa 120 cM?, ero Beicota 3,6 cM. Haiitu pannyc UHIHHAPA.

2. Bricora konyca 12cMm, paguyc ocHoBanus 10cM. KoHyc mepecedeH IoCKOCThIO Tak, 4TO B
CEUEHUU NOJy4YuIcs TpeyrojabHUK. Haliaure paccTosiHuE OT 3TOT0 CEUEHUs /10 OCH.

3.PaccrosiHrie OT 1eHTpa miapa 10 CEKyIledl IUIOCKOCTH pPaBHO 8 M, a pajuyc CeueHHs
IJIOCKOCTBIO paBeH 6 M. Haliute paauyc mapa.

HuauHap — Teno, MOJyYeHHOE MPHU BPAICHUU MPSIMOYTOJIbHUKA BOKPYT OCH, COJCpIKAIICH
€ro CTOPOHY.

Kpyru Ha3pIBalOTCSI OCHOBAHMSAMH IUJIHH/IPA, a OTPE3KH, COCTUHSIONINE COOTBETCTBYIOIINE
TOYKH OKPYKHOCTEU 3TUX KPYTOB — 00Pa3yOIUMU MUJIHHAPA. Y [IWIKHAPA OCHOBAHUS PAaBHBI U
napajuiesibHbl 1 00pa3yIoINe TAK)KE PABHBI U MapaUIeIbHBI M1y COOOiA.

Ocbl0 UHJIMHAPA HA3bIBACTCS TMpsIMas, TMPOXOMAIIAas dYepe3 IIEHTPbl OCHOBaHHIA,
napajuiesibHas 00pa3yroIrM.

BokoBasi MOBepXHOCTHh MUJIMHAPA — ITO MMOBEPXHOCTD, IMOJyUYEHHAsI OT BPAIICHUSI CTOPOHBI
PSIMOYTOJIbHUKA, TTAPAJIICILHON OCH IIHJIMH/IPA.

BbicoTol NMIMHIpa HA3BIBACTCSI PACCTOSHHE MEXYy OCHOBAaHUSMH IHIMHIpA. Pagmycom
[WIMHPA Ha3bIBACTCS PAMYC €r0 OCHOBAHUS.

Huaunap Ha3bpiBacTCsl MPAMBIM, €CJIM €ro 00pa3yrolye MEPIEHAUKYISPHBI ILIOCKOCTSIM
OCHOBAaHHII.

o . S, = 27Rh;
[Tnouianb 60KOBOM MOBEPXHOCTH: ~ 00K

[Inomaae MOTHONW NOBEPXHOCTH:
Somn = Ssor +2S,,, = 27Rh + 27R;

noaH

S =2R(h+R)

noan

O6beM mpmuHapa: vV = R*h.

Ceuenue yununopa — purypa rnoxy4eHHas B epeceueHr | MIUINHAPA TIOCKOCThIO.

Ceuenue, Ipoxosllee Yepe3 OCh LIINHAPA, Ha3bIBAETCS 0CeBbiM ceueHueM W TIPEACTaBIsSET
co00# MPAMOYTOJIbHUK.

Ecnu cexymas miaockocTs NepreHUKYsIpHa K OCH IWINHIPA, TO CEYEHUE SBIISETCS KPYTOM.

Konyc

PaccmoTpum Okpyx)HOCTH ¢ meHTpoM B Touke O u mpsmyro OP, mepneHIuKyIspHYIO K
IUIOCKOCTH 3TOW OKpYKHOCTH. Kax/1yro TOUKY OKPYXHOCTH COEIUHHMM C TOUYKOil P oTpeskom.
IToBepxHOCTb, 00pa3oBaHHAs THUMU OTPE3KaMH, HA3bIBAECTCS KOHMYECKOW, a CaMU OTPE3KU —
0o0pa3yommuMn KOHyca.

Teno, orpaHMueHHOE KOHUYECKOH MOBEPXHOCTHIO U KPYrOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konnyeckass moBepxHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYI — OCHOBaHHe KOHYCa,
Touka P — BepmmHa KoHyca, 0Opa3yrolie KOHHYeCKO OBEPXHOCTH — 00pa3ylolue KoHyca. Bee
oOpasyromue KoHyca paBHBI Apyr npyry. Ilpsmas OP, mpoxopsmias depe3 IEHTP OCHOBaHUS U
BEpLIMHY KOHYyCa, Ha3bIBaeTcsd OCbK KoHyca. OChb KOHyca MEpPHEeHIUKYISpHA K IJIOCKOCTH
ocHoBaHus. OTpe3ok OP Ha3biBaeTcs BBICOTOM KOHYCA.

Ecnu cexymasi IuocKoCTh MPOXOAUT Yepe3 OCh KOHYCa, TO MOJYYEHHOE CEYeHHE Ha3bIBaeTCs
0CeBBIM CeYeHHEeM.

[IpoBenéM cekyllyr0 IJIOCKOCTh TNEPHEHIUKYISIPHO K OCH KOHyca. JTa IJIOCKOCTb
nepecekaercs ¢ KOHYCOM IO Kpyry M pa30uBaeT KOHyC Ha JABe 4actd. OgHa M3 yacTei
npeJcTaBisier co0oi KOHYC, a Ipyrasi Ha3bIBaeTcs yce4éHHbIM KoHycoM. (M300pa3ure yceu€HHBIN
KOHYC camocTosaTenbHO. [TocTpoiiTe oOpa3yromryto, BEICOTY.)

Codepoii  Ha3pIBaeTCs MOBEPXHOCTh, COCTOAIIAs M3 BCEX TOYEK MPOCTPAHCTBA,
pacIioNIOKEHHBIX Ha JAHHOM PAcCTOSIHMM OT JaHHOHM TOYkH. J/laHHas TOYKa Ha3bIBACTCS LHEHTPOM
cdepbl, a JaHHOE paccTosiHUE — paauycoM chepbl. OTpe30K, COSTUHSIOMUN 1Be TOUKH chepbl U
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NPOXOAALINIA Yepe3 LEHTp, Ha3bIBacTca AuamMeTpoM. Teno, orpaHndeHHoe cepoil, Ha3bIBaeTcs
IAPOM.

[ITap MOXHO MOJYYUTh IIPU BpPALLIECHHUM IOJYKpyra BOKpYr auamerpa. ['panuunen mapa
CIyxuT cdepa.

[Tnockocth, uMeromas co chepoil TONbKO OJHY OOIIYIO TOUYKY, Ha3bIBAeTCS KacaTeJabHOI
IJIOCKOCTBI0O K cepe. Paauyc cdepbl, mpoBeaEHHBIH B TOUYKY KacaHMsl c(pepbl U IUIOCKOCTH,
MIEPIEHIUKYIISIPEH K KacaTeIbHOM INIOCKOCTH.

Ceuenue mapa, IpoxoJsllee Yepes LEeHTpP, Ha3bIBaeTCs 00JIBIIMM KPYIOM, HE IIPOXOAAIIEE —
MajibIM KpyroMm llentp Gosbmioro kpyra coBmagaeT ¢ LEHTPOM IIapa, a IIEHTP Majoro Kpyra
ABJIACTCS OCHOBAHUEM NEPIEHANKYJIIAPA, OMYIICHHOIO U3 LEHTPa 11apa Ha IJIOCKOCTb 3TOr0 Kpyra.

Ceuenusi, paBHOOTCTOAIIMUE OT LIEHTPA, PABHBI.

Paiiyc OKpY:XKHOCTH, MOIydeHHOH IIpH mHepecedeHuH cdepbl paguyca R miockocTsio,

D2 2
yIaJeHHO! OT LeHTpa chepsl Ha d , paBeH R*-d~

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

3apgaval.OceBoeceueHre MWIMHAPA — KBaapaT, miomaasr kotoporo Q. Hailnure miomanb
OCHOBaHMS LWJIMH]IPA.
Pemenne:

Cropona kBampara pasHa,/@. OnHa paBHa JuMaMeTpy OCHOBaHus. IlosTomy muomanb

QY _m

2 4

-

OCHOBAHUS paBHA

OTBeT: Soci .. = <

3amaua 2. BeicoTa mwimHapa 6cM, pandyc ocHoBaHusl ScM. Haiiaute miomans cedeHwus,
MPOBEICHHOTO MapaljIeIbHO OCH IIMIIMHIPA HA PACCTOSIHUH 4CM OT Hee.
M

Pemenne:

Scea= KMxKC,

OE=4cMm, KC=6cm.

Tpeyronsauk OKM — paBHoGenpennsiii (OK = OM =R =5 cm),
TpeyronbHUK OEK — npsMOyrobHBIi.

N3 tpeyronsauka OEK, o Teopeme IIudaropa:
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K= VOK? —OE* =\/25-16 =/9 =3

KM =2EK =2x3 =6,

Sces= 6X6 = 36 cM”,

OtBeT: S¢ey = 36 cM>.

3anayva 4: [Tnomaas 60KOBOI MOBEPXHOCTH KOHYcCa paBHa 60 e a paaryc OCHOBaHMSI paBEH
6 M. Haiiure paccTosiHue OT IIEHTpa OCHOBAHUS 10 00pa3yrolieil KoHyca.

Pemenue:

Sex = Arf =600 = vl =60

r=6=>f=£q=10.
B

SO =VAS* —A0* = 10" —6° =8

1 I
B Spco =3 A0 -OS ==-6-8=24

Sms—;-OH-AS=SOH=24=:»OH=%

C npyro# CTOpOHBI,

3agava 5: [Inomanu cedenus mapa miockocTbio paBHa 1611 ™% , a IIomah [1apaJuIeIbHOTO
2 .
€My CEueHHs, IPOXOJIIEero uepe3 LEeHTp mapa, paBHa 2511 m° . Haiftu paccrosHue Mexnay

IUIOCKOCTSIMHM CEUYECHUIA.

=16t =>r" =16, r=4 M,
nR* =25t =R*=25,R="5m,

h=vR -7 =25-16 =3 (m)

OtBer: 3 M
dopma npeacraBieHusi pe3yJabTaTa: BHITIOJHCHHOE 3a/IaHHE.

Kpurepum ouenku:

Ouenka "oTJHYHO'" CTaBUTCA, e€cliu paboTa BBHIOJHEHA B MOJTHOM 00BbEME C COOIIOIEHIEM
HEO0OXOMMOM MOCIEeI0BATeILHOCTH ICUCTBHI; B OTBETE MPABUJILHO U aKKypPaTHO BBIMTOJHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka ''Xxopomo' CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "yIoBJIeTBOPUTENbHO'" CTAaBHUTCs, €ciid paboTa BBHITIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJSET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHbBI OLTHOKH.
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Ounenka ""Hey/10BJIeTBOPUTEIbHO' CTaBUTCS, €CM paboTa BBHIMOJHEHA HE MOJIHOCTHIO WIIH
00BEM BBINOJIHEHHOM YacTH pabOThl HE MO3BOJISET CENIaTh IPAaBUIIBHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia

IIpakTHyeckoe 3ansTue Ne 53, 54
Pemenne 3a1a4 Ha BbIuKcJIeHHEe 00HEMOB U MOBEPXHOCTEH KPYIJIBIX TeJ

Hean: HayunThes pemaTh 3a/1a4i BEIYMCIEHUE 00BEMOB U IIOBEPXHOCTEH KPYTIIBIX TET

BoinosiHeHune padoTsl crioco0cTBYeT (JOPMUPOBAHUIO:

OK 01 BsiOupats cnocoObl pemieHHs 3a7ad  MpOoPECCHOHAIBHOW  JACATEIHHOCTH
IIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM

OK 02 MHcnonbp3oBaTb COBpPEMEHHBIE CpPEICTBA IIOMCKAa, aHajiu3a M HHTEpHpeTanuu
uHbopManuu W WHPOPMAIIMOHHBIC TEXHOJOTUU JUIS BBINOJHEHHS 3a7ad MpodecCHOHATBLHON
JesTeNbHOCTH

OK 06 IIposBisaTh rpakJaHCKO-MATPUOTUYECKYIO MO3ULUIO, T1EMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE TPAJULMOHHBIX POCCHUICKHX IyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM
quclie C yY€TOM FapMOHU3ALMK MEXHAIIMOHAIbHBIX U MEKPEIUTHO3HBIX OTHOLLIEHUH, IPUMEHSATh
CTaHJapThl aHTUKOPPYIIIMOHHOTO OBEJCHUS

OK 07 CopeiicTBOBaTh COXpAaHEHUIO OKPYXAIOLIEH Cpelibl, pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUS 00 W3MEHEHMM KIUMarTa, MPUHLUIB OEpeXIMBOIO IMPOU3BOJACTBA, 3(P(PEKTUBHO
JIEHCTBOBATh B UPE3BBIYaNHBIX CUTYALUAX

OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKOH KyJIbTYpbl A COXPAHEHHMS U YKpPEIUICHUS
3JI0POBBsI B TIpoIiecce MpOoPecCHOHATBHON JCITEIbHOCTH U MOAACPKAHUS HEOOXOAUMOTO YPOBHS
¢bu3nvecKoil MoAroTOBIEHHOCTH

OK 09 Tlone3oBaTbcst MNpodECCHOHATBHOM JIOKyMEHTAallMell Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

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

3ananne:

1.Heo0xoammMo 1o 4epTexy M3roTOBUTH KOHYc. [l pacyera HE0OX0AUMOro MaTepuania Ha
M3rOTOBJICHUE HAlINUTE MOJIHYIO MOBEPXHOCTh KOHYCA, €CIIM 00pa3yrolias HaKJIOHEHA K IIOCKOCTH
OCHOBAHMA O] YIIIOM 30%u paBHa 12 cM. A paguyc OCHOBaHUSA 8 CM.

2.Heo0xoauMo0 1m0 4YepTe:Ky M3rOTOBUTH IIap, 00béM KoToporo 12511 M. s pacuera
HE00X0AMMOT0 MaTepHuala HaifJieTe TIomaab chepsl.

uauuap

y .S, = 27Rh:;
Hnoma;:u; 6OKOBOI/I IMMOBCPXHOCTH: oK

[Imomaae MOTHOM MOBEPXHOCTH:
Somn = Ssor +2S,,, = 2R+ 27R;

nonu 6ok

S =2aR(h+R)

NnoJH

2
O6bem mumuaapa: V =7,
Ceuenue yununopa — GUrypa moaydeHHas B IepecedeHNH IIMINHPA MIIOCKOCTHIO.
CeueHue, MpoxoAsIIee Yepe3 oCch HWIMHIPA, HA3BIBACTCS 0CEe8bIM CeyeHUueM W TIPEACTaBIseT
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co00# MPAMOYTOJILHUK.

Ecnu cexymias miocKocTh MepHeHANKYISIPHA K OCH LIMHIPA, TO CEUCHUE SBIISICTCS KPYTOM.

Iliomans 0GOKOBOIl MOBEPXHOCTH KOHYCa paBHA IPOU3BEACHUIO IOJOBUHBI JUTMHBI
OKPY’KHOCTH OCHOBaHHsI Ha 00pa3yomIyIo.

S, =l

Ilomanes mMoIHOW MOBEPXHOCTH KOHYCa paBHA CyMMe IIIOIIAIY OOKOBOI MOBEPXHOCTH U
IUIONIA OCHOBAHHSL.

S,0ne=m(1+1)

nOJH

60K

IInomans 60KOBOI MOBEPXHOCTH YCEYEHHOr0 KOHYCA PaBHA IIPOU3BEACHUIO MOJIYCYMMBbI
JUIMH OCHOBaHMI Ha 00pa3yroly:o.
O0béM KOHYCa paBeH OJHON TPETU IIPOU3BEICHUS TUIOIIA M OCHOBAHUS HA BBICOTY.

V=4S,,-h= "1
Ilnomans mnoBepxHocTH c¢epbl paBHA YYETBEPEHHOW MIIOmAAX OOJBIIOrO Kpyra:

2
S ey = A7R

_ i 7ZR3
O6beMm mapa: 3

ITopsinok BbINoOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

3agaua 1: Heo0Xx0auMo0 10 4epTe:Ky U3rOTOBUTH KOHYC, ILTOMIAL OOKOBOW MOBEPXHOCTH
KoToporo pasHa 60 e, a panuyc OCHOBaHHS paBeH 6 M. [[1s1 M3rOTOBJIEHUS KOHYCAaHEOOXOIMMO
HATH pacCcTOsSHUE OT IIEHTPa OCHOBAHUS JI0 00pa3yroIel KoHyca.

Pemienue:

Seux =l =601 => pl =60

r=6=>£=£q=10.
B

SO =AJAS* —A0* = 10" —6* =8

1 I
Spo == AO-O5 =—.6-8=24
B AASG 2 2

1
5 Spuo = -OH - AS = SOH =24 =5 OH =22
C Apyroii CTOpOHBL, 2 5
3anaya 2:Heo0xoaumMo 1o yepTesKy M3rOTOBUTh KOHYC. PacCTosiHME OT IEHTpa OCHOBAHUSA
KOHYCa JI0 CepeMHbI 00pa3ymolleil paBHO 4 CM, a yroJl HakJIoHa 00pa3yroliel KoHyca K MI0CKOCTH

OCHOBAHHS PaBEH 60°. JInst M3roTOBIIEHUS! KOHYCA HAMAUTE TJIOMIaAb OCEBOIO CEUCHUSI KOHYCA.

124



SA SB: ‘KSBA 60°
e ZASB —~180°—2.60° = 60°,
1'0 ecTh ASAB panﬂocroponﬂnﬁ..

A.iMOooAASB:—_—- 21
5B A4S
SB 2MO s '

5

'S@Q—'AS 4B-s 60°=—.8 8-—-—~—16\/-( )

"i:'u

OTBeT' l6~/§ oM,

3anaqa 3: HJ'IOH_Ia,I[B cq)epbl paBHa 100 M. PaCCTOHHI/Ie OoT TieHTpa cdephl 0 CeKyien
IJI0CKOCTH paBHO 4 M. HalinuTe paguyc ceuenus.

Pemenmne:

84 =4nR* =100r = R* =2B=R=5

AD=VBD® - 4B =\5* - 47 =3 ()

Oreer: 3,

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii padOTa BBHINMOJIHEHA B MOJTHOM 00BbEME ¢ COOIIOIEHUEM
HE0OXOTMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIMCH U BBIYUCIICHUS.

Ounenka ''xopomo'" cTaBUTCS, €CIAM BBINOJHEHBbI TPeOOBAaHUSA K OLIEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO'" CTAaBUTCS, €clid pa0oTa BBHINIOJHEHA HE MOJHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTaThl U BHIBOIBI,
B XO/JIe MPOBEACHUS PabOThl OBUIH OMYIIEHBI OITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTAaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM Y4acTH pabOThI HE TTO3BOJISET CIeTaTh MPABUIHHBIX BHIBOIOB.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble Teja
IIpakTHyeckoe 3ansaTue Ne 55
«Hcnonb30BaHue KOMOMHAIMI MHOTOTPAHHUKOB M TeJI BPAllleHUs B IPAKTHKO-
OPHEHTHPOBOYHBIX 3aa4ax»

Hean: Hayunutbces pemaTe 3a1a4u Ha KOMOWHAIIAIO T€OMETPHYECKUX TEIl

BoinosiHeHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:
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OK 01 Beoibupars cmocoObl pemieHus 3a7ad  NPO(PEecCHOHATBHON  AEATENbHOCTH
MPUMEHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM
OK 02 MHcnonb3oBaTh COBpEMEHHBIE CpEACTBA IOKMCKA, aHalM3a W HUHTEpIpETalnu

uHbopManMd M HMHPOPMAIIMOHHBIE TEXHOJOTUU JUIS BBINOJHEHHS 3a7ad MpodecCHOHATBbHOU
NEeATEIbHOCTH

OK 06 IIposBnsaTh rpakJaHCKO-MATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPATULUOHHBIX POCCHUMCKUX JTYXOBHO-HPABCTBEHHBIX ILIEHHOCTEH, B TOM
YHClie C YyYeTOM TrapMOHHU3ALUK MEXHAIIMOHATIBHBIX U MEKPEIUTHO3HBIX OTHOILLIEHUH, MPUMEHSTh
CTaHAApThl aHTUKOPPYILIUOHHOTO OBEACHUS

OK 07 ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpe/Ibl, pecypcocOepekeHHUIO, PUMEHSITh
3HaHUS 00 W3MEHEHHHM KIUMara, MPUHIUIB OEpPEKIMBOIO MPOU3BOJACTBA, APPEKTUBHO
JIeCTBOBAThH B YPE3BBIYANHBIX CUTYAIIUSIX

OK 08 Hcmonb3oBaTh cpeactBa (U3WYECKOH KyIbTYpBI Ui COXPAHEHHUS M YKPEIJICHHUS
3I0pOBbs B Tpoliecce MpodheCCHOHATBHON IeATENbHOCTH U MOJAJIEPKaHUs HEOOXOAUMOTO YPOBHS
(U3NIECKOil MOATOTOBIEHHOCTH

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

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

3aganue:

1. It U3roTOBIICHUS JACTANIN 10 YePTEXKY, B KOTOPOM B LIMJIMHIP HAKJIOHHO BIMCAH KBaJpaT
TakK, 4TO BCE €Io BepHH/IHI)I JIC)KAT Ha Opr‘)KHOCTSIX OCHOBAaHHUA H€O6XO[II/IMO HaﬁTH CTOpOHy
KBaJipaTa, €CJIM BBICOTA IIMJIMH]IpA paBHA 2CM, a paJiyC OCHOBAHUS PaBEH 7CM.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

3anava. [l M3roTOBIEHUS AETAIM M0 YEPTEXKY, B KOTOPOM B ILIWJIMHJP BIMCaHA IPAaBUIIbHAS
IIECTUYTOJIbHAS TPU3Ma HEOOXOIMMO HallTH OTHOLLIEHUSI 00beMa MPU3MbI K 00beMY LIMIINHPA.

Pemienne:

Vnpu;w SOCH. x h B S

OCH.

Vuuﬂ. - 7Z'R2 Xh B 7Z'R2

ang
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_3R%3

Soen
2
VnpusM_st\/§ T _3\/5
v, 2 R 2x
Viprw 33
v o 2

OtBeT: yur =
dopma npeacTaBiaeHus pe3yJabTaTa: BHIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTaum4Ho" CTaBUTCS, €clii paboTa BBIMOJHEHA B MOJHOM 00BbEME ¢ COOJIIOICHUEM
HE0OXO0TMMOM TIOCTICIOBATEIIFHOCTH JICHCTBUI; B OTBETE MPABIILHO U aKKYPAaTHO BBITIOJHEHBI BCE
3aIllMCH U BEIYUCICHHA.

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

Ouenka "y10BJIeTBOPUTEJbHO'" CTAaBUTCs, €ciid paboTa BBHINIOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIBHBIC PE3YIbTAThl U BHIBOJIBI,
B XOJI€ TIPOBEACHUS PabOTHI OBLIH JIOMYIICHBI OIITHOKH.

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

Paznen S Teopusi BeposiTHOCTEH M MAaTEMATHYECKAS CTATUCTHKA
Tema 5.1. DiieMeHTBI KOMOMHATOPUKH

IIpakTnyeckoe 3ansitue Ne 56
«Penrenne KOMOMHATOPHBIX 3a/1a4. Pa3zMeneHus, CoueTaHUs U MEPECTAHOBKI

Henb: HayuuThcs oOTIMYaTh COYETAHUS OT pa3MELIEHUH, NPUMEHATb (DOPMYNBI IS
BBIUMCIICHUS BCEX BBIOOPOK O€3 MOBTOPEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupare crnocoObl pemeHust 3aAad  NpoPEecCUOHANbHOM  JIeATENbHOCTH
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

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

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

3aganue:

1. Ilnmura ocHamena 10 maaukaropamu, CKOJbKO BapHaHTOB OJIHOBPEMEHHOIO 3aropaHus
TPEX UHAUKATOPOB.

2. W3 Opuraasl moBapoB 12 yenoBek HEOOXOAUMO BBIOpaTh 3 dyenoBeKa JjIsi pabOTHI Ha
MeponpusTHH. CKOJIBKO CYIIECTBYET pa3IMYHBIX CIOCOOOB TaKOT0 BHIOODA.

3. B KoHOUTEpCKOM IieXe YCTAaHOBJIEHO § pa3IMYHbIX MAIIMH JJi1 00pabOTKU MHIPEIUEHTOB
U U3roToBNeHMs ciagocTeil. CKOIBKO CIIOCOOOB MMeEETCs Ul PacCTaHOBKH IOBAapOB Ha CTaHKU B

127



pa3HOM Mopsiake?

Ilopsi1oK BHINOJTHEHHS PAOOTHI

1. Omnpenenure BUI BHIOOPKH 0€3 MOBTOPEHUS.

2. BsiOepere COOTBETCTBYIONIYIO (DOPMYITY /ISl BEIYMCICHHS BO3MOXHBIX KOMOWHAITHH.
3. IIpousBeauTe BHIYUCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIIA.

1. uaukaTopel Ha MyJbTE 3aroparoTcs IOCIEI0BATEIbHBIM HAa0OpOM 4YETBIPEX pPa3HBIX
JaMIIOYEK, MPOHYMEPOBaHHBIMU IHppaMu. Tpedyercss onmpeaeTuTh YUCI0 BOZMOKHBIX BapUaHTOB
3aropaHusi JaMIlO4eK.

Pemenue.

Bo3moxnpix 1mudp (Hymepamus Jgammnodek) Bcero gecsats(1,2,3,4,5,6,7,8,9,0).Kaxnas
HaOpaHHass KOMOWHAIMA OTIMYACTCA OT APYyrod KomMOWHAmmu XoTs Okl onxHoW 1udpoii(1,4,5,7
#2,4,5,7),1m160 mopsakoMm Habopa onuHakoBeIX I1Ubp(1,4,5,7#4,5,7,1),mo3ToMy nast mojcuéra
9HCIIa BO3MOXKHBIX KOMOMHAIIUN UCTIONB3yeM (POpMYITy YHCIia pa3MEIleHUH.

dopmyiia pasMELLIEHU UMEET BUI AL = ﬁ B namewm ciyyae n =4 ,m = 10.
Ry g 0.7 <50

2.CKOIIbKO CYIIECTBYET CIIOCOO0B BBIOOpA TPEX pabouux U3 ACCATH Ui IPOBEAEHUS paboT?

Pemenue.
B nannowm ciydae mpu BbIOOpE ISl HAC Ba)KEH TOJBKO COCTaB IO TPH UYEIOBEKA, MOPSI0K
BEIOOpA POJIM HE UTPAET, MO3TOMY B OTJIMYKE OT MEPBOrO MPHUMEPa YUCIIO CIIOCOOOB MOJACYUTACM
o gopmysie coueTaHui.

®opMmyIa coueTanuil UMeeT BUI6CT = —=— B HameM ciydae n=10, m=3.
pMy n m!{n—-m)! yd

[TpousBoaum pacuér A}, =

. 10! 10! -_f'EI'-l?'J.I:'
Hpoussoaum pacuér:Ci, = ——="—=——— =120.
-1, —d): L) o

3.CKOJIBKO PA3MUYHBIX YETHIPEX3HAUHBIX YMCENl MOXKHO cocTaBUTh U3 1udpl,2,3.4 9 uudps
HE TTOBTOPSIOTCS)?

Pemenue.

[To ycnoBuIO 1aHO MHOXKECTBO U3 YETBHIPEX IJIEMEHTOB, KOTOpBIE TPEeOYeTCsl pacloiOKUTh B
OIpe/IeIEHHOM TMOpsAaKe. 3HAa4YuT, TpeOyeTcs HaWTH KOJIMYECTBO IEPECTaHOBOK HX UETBIPEX
3JIEMEHTOB.

®dopmyra nepecTaHOBOK U3 T —3JIEMEHTOB UMeeT BUII:F, = n! B Hamem ciydae n =4.

[TpousBeném pacuér: B, =4!=4.3 .2.1=24,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBHUTCA, €Cli paboTa BBIMOJHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOMMOM TMOCIIeI0BaTEILHOCTH ICUCTBHUI; B OTBETE MPABUJILHO U aKKypaTHO BBITOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xxopomo' CcTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OIEHKE "OTJIIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka "y1oBJIEeTBOPUTEJbHO'" CTAaBHUTCs, €clid paboTa BHITIOJIHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIBHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS pabOThl OBUIH JTOMYIIEHBI OLUTHOKH.

OueHka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €ClTU PadOTa BHIMOIHEHA HE TIOJTHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABHIBHBIX BHIBOJIOB.
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Tema 5.2 DiieMeHTBHI TeOpHH BEPOATHOCTEH M MATEMAaTHYeCKOM CTATHCTHKH

IIpakTnyeckoe 3ansaTue Ne 57
«Kiaccuueckoe onpeaesieHne BEPOSITHOCTH, CBOIICTBA BEPOAATHOCTEN, TeopeMa 0 cymMMe
BepOsAATHOCTEe. BeposiTHOCTH B 3a1a4axX TEXHOJIOTHYECKOr0 MPopuis»

Henb: HayunThcs HAXOAUTH BEPOSITHOCTU COOBITUM, UCIIOJIB3YS KJIACCUYECKOE ONPEEIICHUE
BEPOATHOCTH

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

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

OK 03 IlmanupoBaTh W peaIM30BHIBATH COOCTBEHHOE MPOQPECCHOHATBHOE M JUYHOCTHOE
pa3BuUTHE, MPEINPUHUMATEILCKYIO IESITeNbHOCTh B MpodeccnoHanbHOM cdepe, HCIOoJIb30BaATh
3HAHUS 10 NPABOBOW U (PMHAHCOBON I'PAaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIUIX

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMAaH/IE

OK 07 CopeiicTBOBaTh COXpPAaHEHUIO OKPYXAIOUIEH Cpelibl, pecypcocOepeKeHUI0, IPUMEHSTh
3HaHHA 00 W3MEHEHHHM KJIMMara, MPUHLUIB OEpeKIMBOTO MPOU3BOACTBA, A(P(HEKTUBHO
JIECTBOBATh B UPE3BBIYaNHBIX CUTYALUAX

OK 09 [Ilonb3oBarbcst MNpoQecCHOHANBHON JOKYMEHTAallMe Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX.

3aganme:

1. Jlns mpoBepkM KauecTBa M3TOTOBJIEHHBIX H3JENUN uX MpoHymepoBaiu ot 1 mo 10.
Haynauy BeiOpano uznenue. KakoBa BEpOSTHOCTB TOTO, YTO 3TO OHO HMEET NPOCTON HOMEp?

2. JIns mpoBEepKH KadecTBa M3TOTOBJIEHHBIX m3aenwii npurotoBmim 300 mrT. Yemy paBHa
BEPOSTHOCTH TOT'0, YTO HAYTa/l B3STOE U3/IeIHe AJIs POBEPKHU Oy/IeT UMeTh HOMEp, KpaTHBIN 57

3. TlomOpaceiBatoTcsi [Ba UTPABHBIX KyOWKa, MOJICYATHIBACTCS CyMMa OYKOB Ha BEPXHHUX
rpansax. Yto BeposiTHee- MOTyYUTh B CyMMe 7unu8?

ITopsinok BbINOJIHEHUs PadOThI

1. Ompenenute coObITHEA, BEPOSATHOCTH KOTOPOTO HYXKHO BBIYUCIUTD.

2. Ilpocuwnraiite obriee yncio(N) BO3MOKHBIX UCXOOB.

3. IlpocuuTaiite yucio ncxoaoB(M), GI1aronpUATCTBYIOUIMX HACTYIIJIEHUIO COOBITHUS A.

4. Vcnonb3yite popMyiy Ui BEIUUCIIEHHUS BEPOATHOCTH ONPENENEHHOI0 COObITHS. P(A) = “:

1. Ha ckname 10 oAMHAKOBBIX MO pa3Mepy W BECy HM3ICIUN, W3 KOTOpPHIX Gcrmankux u 4
coJieHbIX. BriOupaercs ogHo usnenue. KakoBa BEpOSATHOCTH TOTO, YTO H3BJICUEHHOE H3ICIHE
OKa)KETCS CAAIKUM?

Pemenmue.

1. CoOniTue A-«3BineuéHHoe U3ACIUe 0Ka3aa0Ch CIATKIM).

2. =uncao N=10

3. gucio M=6

4, P()="===06

n o

2.Bce wuznenusi, oroOpaHHBIE Al MPOBEPKH KayecTBa, NpoHymepoBaHbl orl g0 30 u
nomenieHsl B kK. M3pnekaercs ogqHo uznenue. KakoBa BeposITHOCTh TOTO, YTO YUCIIO HA B3STOM
W3ETUU OKAXKETCSI KPaTHBIM 57?7

Pemenue.
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CoObiTre A-«Ha B3sTOM M3/1€1MH YHUCIIO KPATHOE 5».
sncao N=30

grcio M=6(unciaa 5,10,15,20,25,30)

P(A) ="==2=02.

o

3. U3 OykB cioBa Jughghepenyuan wHayran BeiOupaercs ogHa Oyka. KakoBa BEpOsITHOCTB
TOTO, 4TO 3Ta OykBa OyJeT: a) riacHoi, 0) coriacHoi, B) OykB CobObiTie A-«Ha B34TO# KapTouke
YHCIIO . KpaTHOE 5».

Pemenue.
CoOwiTne A-«Hayran BeiOpanHas OykBa OyJeT TJIaCHON».
=neao N=12(-4ncio OyKB B CJIOBE)
yrciao M=5(0yKBHI :u,e,e,u,a )
P(4) =" == 0417

n

Eall e

qrci10 M=7(0yKkBbI :0,¢, P, p,H,y,1 )
CoObiTue B-«Hayran BeiOpanHas OykBa OyJIeT COTIacHOM».
ancao N=12(-4nciio 6YKB B CII0BE)

P(®) =Z=L » 0,583

n 12

© o NO WD E

CoobbiTue C-«Hayran BeiOpanHas OykBa OyneT OyKBOH u».
10. sncao N=12(-4nciio 6yKB B CIIOBE)

11. grcino M=0(Takoil OyKBbI HET B JAHHOM CJIOBE)

12. P ="=Z=0

n 1Lz
(I)OpMa HpeIICTaBJIeHI/Iﬂ pe3y.]IBTaTa: BBIITOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTan4yHO'" CTaBUTCS, €clii paboTa BBHIMOJHEHA B TIOJHOM 00BEME ¢ COOIIOICHUEM
He00XO0IMMOM TIOCTIEIOBATENBHOCTH JICHCTBUI; B OTBETE MPABHIBHO U aKKYPaTHO BBITIOJHEHBI BCE
3aIIUCH U BBIYHMCIICHUS.

Ouenka ''Xopomio'" CcTaBUTCS, €CIHM BHINOJHEHBI TPeOOBAaHHUA K OLIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "yI0BJIETBOPUTEJIBHO' CTAaBUTCS, €clid pa0oTa BBHIMOJHEHA HE MOJIHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TAKOB, YTO IMO3BOJISET MOJIYYUTh MPABHILHBIC PE3YIbTAThl U BHIBOIBI,
B XO/JI€ MPOBEACHUS PabOThI OBLIH TOMYIIEHBI OIITHOKH.

Ouenka '"Hey10BJIETBOPUTEJIBHO' CTABUTCS, €CJIM padOTa BBIMOJIHEHA HE MOJTHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 5.2 DiieMeHTBI TEOPUH BEPOATHOCTEH M MATEMATHYECKO CTATHCTHKHU
Tema 6.1. OcHOBBI TEOPHU MHOKECTB
IIpakTHyeckoe 3ansitue Ne 58
«IIpeacraBiieHne JaHHBIX. 321a4YH MAaTEMAaTHYEeCKON CTATHCTHKH TEXHOJIOTHYeCKOI0
npoguis»

Heab: HayunThcs HAXOIUTH BEPOSTHOCTU COOBITUH, UCIOJB3YS KIACCUYECKOE ONpesiesieHue
BEPOSITHOCTH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 BeoiObupars cmocoObl pemieHds 3anad  Npo(ecCHOHANBHOM  IEATEIbHOCTH
IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 03 IlmanupoBaTh W peaIM30BHIBATH COOCTBEHHOE MPO(PECCHOHATBHOE M JMYHOCTHOE
pasBUTHE, NPEIIPUHUMATENIBCKYIO IEATENbHOCTh B INPO(EcCHOHANBbHOM cdepe, HCIoab30BaTh
3HaHUS 110 MPABOBOH U (PMHAHCOBOW T'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSIX

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

OK 07 CopeiicTBOBaTh COXPaHEHUIO OKPYKAIOLICH Cpeibl, pecypcocOepeKeHHI0, TPUMEHSATh
3HaHUs 00 W3MEHEHMM KiIuMara, MPUHLIUIB OEpeXIMBOIO IPOU3BOJACTBA, APPEKTUBHO
JEHCTBOBATh B UPE3BBIYANHBIX CUTYALUAX

OK 09 Ilonp3oBarbesi mpodecCHOHAIBHOM JOKYMEHTAIlMEW Ha TOCYJIapCTBEHHOM H
MHOCTPAHHOM SI3bIKAX.

MarepuasnbHoe o0ecnieueHue: VIHauBUyaIbHbIC 3a/JaHNS], KOHCIIEKTHI JICKIIHA.

3aganme:
1. ITocTpoUTh OJUTOHBI YACTOT H OTHOCUTENIBHBIX YacTOT 110 PACIIPEICIICHUIO BEIOOPKH 13
OTOOPaHHBIX ACTAJICH JIsl POBEPKH KAyeCTBa!

2. ITocTpoiiTe TUCTOrPpaMMBI 9aCTOT ¥ OTHOCHTEIBHBIX YaCTOT 110 PACTIPEACIICHUIO BBIOOPKH U3
OTOOpaHHBIX JIeTajel sl MPOBEPKH KauecTBa:

N | Mg, | emmaa,
uaTepBana | Xi — X q n;

1 3-5 P1

2 5-7 2p2

3 7-9 3ps

4 9-11 .

5 11-13 2p;

6 13- 15 3ps

7 15— 17 P1tp2

3. Iy TeHepaIbHOM COBOKYITHOCTH, 33JJaHHON PaCIpeICIICHHEM

xi’5’10’15’20‘25‘30‘35
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Ni‘ pr | 3p1| p2 | 2p2 | P2 | 2ps | 2p:

Haiigute reHepanbHyIo CpellHIOW, FTeHEPATbHYIO TUCIIEPCUI0, TeHEpaIbHOE CTaHIaPTHOE
OTKJIOHEHHE, MOJly, MEITUAHY U pa3Max.
4.113 reHepalbHOM COBOKYITHOCTH C/IeJIaHa BEIOOPKA, 3a/1aHHas paclpeieICHUEM:

xi‘2‘4‘6‘8‘1o‘12‘14

2

N P1 ’ Py

P2 ‘ 2p;

‘ P3 ‘ 2ps3 ‘pz+p3

Haiitu BEIOOpOUYHYIO CPEHIOI0 BHIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKIOHeHHEe. OOpaTuTe
BHUMaHUe: P1 = yucity OykB B Barmem nmenu;p,= uucimy OykB B Bameit pamunum;ps= unciy
OykB B MMeHHU Baiero orra.

KpaTKne TCOPETHYECCKHUE CBCACHHUS B IIOJIHOM 00BEME UMEIOTCS B JICKIINH.

IMopsanok BbINOTHEHHSI PA0OTHI:

1 IIpounTaB ycioBUe NPEIOKEHHOMN 3a/a4Ht, 10 KOHCIIEKTY JICKIUH HAWANTE COOTBETCTBYIOIINE
bopmyIbI.

2 IlprMeHHUTE JICKIMOHHBII TEOPETUYECKUI MaTepuall JUIs PEIICHUS KaXI0M 3a1a4u.

3 B ciny4ae He0OXO0AMMOCTH TPEICTABUTh TEOMETPUYCCKYIO HHTEPIPETAIMIO YHCIOBBIX
XapaKTePHUCTHK. BEIOOPKH.

1. 3agaHo pacnpeneneHue 4acToT BEIOOPKU U3 OTOOPAHHBIX JeTajlel isi MPOBEPKH KauecTBa!

CocTaBuTh pacupeeneHme OTHOCHUTEIIbHBIX YaCTOT.
Omnpenenum cHavana o0beM BBIOOPKH:
n=34+10+7 +5 =125,

. n.
Haiinem oTHOCUTENBHBIE YACTOTHI IO popMyne W, = — !
n

wl:2—35:0,12; w, :%:0,40;W3:%:O,28;W4 :2—55:0,20.

CrnengoBarenbHO,
xi’2‘6‘12‘15

Wi ‘ 0,12 ‘ 0,40 ‘ 0,28 ‘ 0,20

KonTposs: 0,12+0,40+0,28+0,20=1.

2.. Ilo pe3ynpTaram npumepa 1 TOCTPOUTH MOJIUTOHBI YaCTOT W OTHOCHUTEIILHBIX YacTOT.

Pemrenne. OT06pa3suB Ha IUIOCKOCTU TOYKHU ¢ KoopauHaTamu (X;,N;) M COEAUHUB UX OTPE3KAMHU,
MOJIYYUM TOJIUTOH YaCTOT:

n;

10 2
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AHAJIOTMYHO TOCTPOUM IOJIUTOH 10 TOYKaM (X;,W,) :

Wi
0,40 P
0,28
0,20
0,12 4
2 6 12 15 Xi

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOHIEMY CTATUCTUYCCKOMY PACIIPCACIICHUIO:

WuTepBan Cymma yacTor
No unTepBana JUIMHOU 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

Pemenwue. [Ipexne Bcero, onpenenum 00beM BEIOOPKH:
n=44+6+16+36+24 +10+4 =100,
I1o u3BecTHBIM CyMMaM YaCTOT BapUaHT pacCUUTACM IIJIOTHOCTH YaCTOTHI 10 UHTEpBAJIaM:

No [11moTHOCTE 4YacTOTHI No T1OoTHOCTE 4acTOTHI
N n;
WHTEpBaia h HWHTEpBaa h
1 0,2 5 48
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2 1,2 6 2,0

3 3,2 7 0,8

4 7,2

N300pa3um noimy4eHHbI pe3ynbTar:

|3

P N Wb OO N
’
T

— |

5 10 15 20 25 30 35 40 x

4. Haitnute cTaTUCTUYECKHE OLIEHKU T€HEePaIbHON COBOKYITHOCTH, 3aJJAHHOM CJICIYIOLTUM
BAPUALIUOHHBIM PSIIOM:
BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenum 06beM COBOKYITHOCTH:
N =8+9+10+3=30.
HaiineM renepaibHy0 CpeaHIO:
X. = 8-2+9 4;010 5+3-6 4
Jl1s BBIYUCIIEHHS TeHEPAIbHOM IUCIIEPCHH UCTIONB3YeM GOpMYITy p -X7 (%, ) Omnpenenum

CPEIIHIO0 KBAJIPATOB:
X7 _8:2°49-4°+10.5% +3.6°

=17,8"
r 30

Takum o06pazom, D, =17,8-4? =18.
I'eHepabHOE CTAHAAPTHOE OTKIOHEHHE: o = /D, = /18 ~134-

OOBIYHO IMMOJIYYCHHBIX PE3YJIbTATOB JOCTATOYHO AJIA MMPAKTUYCCKUX 3a1aa4. OI[HaKO MOXHO
MOJIYYUTH AOMMOJHUTCIIBHBIC XapaKTCPUCTHUKU IJIA 0oJiee TOHKOH OLCHKH reHepanLHoﬁ
COBOKYITHOCTH. HpI/IBCIICM ux:

Moga Mo : HaMOOJIbIIIas YacTOTa

Mo =10-

MenunaHa Me: BapI/IaI_II/IOHHHﬁ pAa ACIIUTCA TIOIIOJIaM B TOUKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xiax =6, Xmin =24
MO3TOMY
R=6-2=4.
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5. 13 reHepanbHO COBOKYITHOCTH M3BJICUEHa BHIOOPKA

HaiinuTe craTucTiiecknue XapakTepUCTUKU BRIOOPKH.
Pemenue. Onpenenum 00beM BIOOPKH:
n =92 +94 +103 +105 +106 = 500 .
Bri6opounas cpeansis:
o 92-1+94-2+103-3+105-4+106 -5

X = -182.
B 500

Onpenenum CpeHIOI KBaIPaTOB:
3 2 . 2 3 2 3 2 . 2
Xé :92 1°+94.2 +103503(’) +105-4° +106 -5 —11.45.

Bri6opounas aucnepcus:
2 v YV 2
D, = X2 —(X, ) =11,45-1822 =814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

oy =+/814 = 285.

®opma npeacTaBJieHus pe3yJbTaTa: BHIIOIHEHHAs paboTa.

Kpurepuu onenkmn:
Kaxoe nmpaBUIbHO BBINOJHEHHOE JieiicTBHE -1 Oan

KauecTBeHHast o1ieHKa WHANBUIYAIbHBIX
00pa3oBaTeNbHBIX JTOCTUKEHUN
ITponieHT pe3ynbTaTUBHOCTH (IPAaBUIIbHBIX OTBETOB)
Oayu (0OTMETKA) BepOAIbHBIN aHATIOT
90 - 100 5 OTIIUIHO
80 - 89 4 XOPOIIO
70-79 3 YJIOBJIETBOPUTEIILHO
Mmenee 70 2 HE y/I0BJIETBOPHUTEIILHO

Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTnyeckoe 3ansitue Ne 59
«Cnoco0bl 3a1aHus MHOKecTB. Oniepanyu HA/l MHOKECTBaAMM

He.]Ib: HayQI/ITBCH BBITTIOJIHATE OIICpallvi HAA MHOXKCCTBAMMU.
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeoiObupars crnocoObl pemeHus 3a7ad  Npo(QecCHOHANTbHON  JeATENbHOCTH
MIPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

135




3aganue:

1.JlaHBI MHOKECTBA
A={m,n,k},
B={m.n,k,l, p},
C={m.nk.l}.

Brimonuuts cnepyromnue aercreus ANBUC.

2.JlaHbl MHOKECTBA!

A=1{b.c.d, e},
B={d.e.l},
C=1b,d,e,l},
D ={c, I},
E=1b, c}.
BeImonHuTe cienyromye aeicTBusC /A U B
3. IlycTh Ha pUCYHKE H300paKEHbI MHO)KeCTBa"i’ B u €

2

KakoMmy MHOXECTBY COOTBETCTBYET 3allITPUXOBaHHAs 00J1acTh?

A={a;b}, B={1;3;5}

4.Haiitu npsiMoe Mpou3BeZIcHNE MHOXKECTB

IMopsiiok BbINOJHEHHS PA0OTHI
1. [TonyuuTs y mpenogaBaTes 3a1aHus A1 CAMOCTOSTENIbHOM paOoThI.
2. Pemmith 3a7aHus B TETpaau

1.JlaHbl MHOKECTBA:

A={m.nk, pj,
B={k.p. 1.
C={m.nk,p,l},
D={k. p},
E={m,ny}.

Beinonnuts cnenyromue nericreus ANBUC.

2. JTaner muokectBa A={a, b, ¢, d, e} u B={c, d, e, g, k}.
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Haiitu MmaOXectBO B\A .

Pa3zHocThi0o MHOXKECTB B U A Ha3bIBa€TCI MHOXKECTBO C,KOTOPOE COCTOUT M3 BCEX AJIEMEHTOB
MHOYECTBA B, HEe MPUHAICKAIUX MHOKECTBY 4 . DJIIEMEHTHI & 1 DIpuHaIe)KaT MHOKECTBY B, HO
HE NIPUHAIJIC)KAT MHOXKECTBY A.

Torma B\A ={g, k}.

3.Ilyctb Ha pucyHKe H300paKeHbl MHOXKECTBA

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 00s1acTh?

A.B_C.

)51

C

Kam)las[ TOYKa SaHITpHXOBaHHOﬁ obOnactu MPUHATJICKUT MHOXKCCTBY , HO HC IPHUHAJICI)KUT
MHOXKCECTBY "4' , 3HA4YUT, IO OIPCACICHUIO PA3HOCTH [ABYX MHOXCECTB 3alITPUXOBAHHAA 001acTh

€CTh MHOXECTBO, paBHOE c\4 .
1. J{ano muoxectBo A = {3, 12, 18, 10}. M3 MHO>ecTBa YMOpPSAIOUYEHHBIX MHap AEKapTOBa

MIPOU3BEICHUS Ax A4 BBIOpaHO MOJAMHOKECTBO
[Tapa (€ p , €CIIM 4YHuclaX Uy npu JeJeHUH Ha S [alT paBHbIE OCTATKH.
Uemy paBHO KOJIUYECTBO Map, MPUHAJICIKAIINX OTHOIICHUIO ?

HaiineM ocTaTKy OT JeJI€HHs AIEMEHTOB MHOKeCTBa AHa 5.
3=0-3+3 ocrarok paseH 3.
12=2-5+2 ocraTok paBeH 2.
18=3-5+3 ocrarok pasen 3.
10=2-5+0 ocrarok paseH 0.
OnuHakoBBIE OCTATKHU MIPH JIeTICHUHU Ha 5 natoT yucia 3 u 18.

3HauuT, 33JAaHHOMY OTHOIIEHHIO NpuHaanexar napsl (3; 18) u (18; 3).

Ho mapwr (3; 3) u (18; 18) Taxxke mpuHaiexKaT OTHOIICHUIO P , Tak Kak uyncna 3 u 3; 18 u 18 npu
JIEJIEHUH Ha S5 JalT OAMHAKOBbIe ocTaTku. KomuuecTBo Bcex Map, MPUHAICKALIIUX JAHHOMY
OTHOIIEHUIO, PaBHO 4.

®opma npeacTaBJeHUs pe3y/IbTaTa: BBIIIOJIHEHHOE 3a/1aHNE
Kpurepun onenkmn:

Ouenka "oTJM4YHO" CTaBUTCS, €clii paboTa BBINMOJIHEHA B MOJTHOM 00BEME ¢ COOMIOIEHUEM
He0OXO0TMMOM TIOCTIEIOBATENHHOCTH JICHCTBUI; B OTBETE MPABHIBLHO U aKKYPAaTHO BBITIONHEHBI 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.
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