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1 BBEJAEHHUE

BaxHylo yacTh TE€OpeTHUECKOH M MpohecCHOHATBLHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTaBJISIOT IIPAKTUYECKHAE 3aHATUS.

CocTtaB M cojepkaHUE MPAKTUYECKUX 3aHIATUM HampaBieHbl Ha peanuzaunuio PenepajibHOTO
roCyJJapCTBEHHOT0 00pa30BaTENIbHOTO CTaHAAPTA CPEeIHEro o0IIero 0Opa3oBaHMs C yUETOM HOJIydaeMoi
CIELUAJIbHOCTH.

Benymell  aunakTH4eckodl — LeIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcss  (OpPMHPOBAHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHI BBIOJIHATH OINpENe/ICHHbIC NeHCTBUS, ONEpalty,
HE0O0XO/AMMBIE B IOCIEAYIOUIEM B MPO(ECCHOHAIBHONW IEATENbHOCTH) MM Y4eOHBIX NPAaKTUYECKHUX
yMeHHH (YMEHUH pemarh 3aqadd 10 MaTeMaTUKe), HEOOXOMMMBIX B MOCIEAYIOMEH y4eOHOM
JESTEIIBHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMoil y4eOHOW JUCHUILTUHBI «MaTemMaTuka» IpeayCMOTPEHO
IIPOBEJCHUE NPAKTUYECKUX 3aHATUH.

BeimonHeHne NpakTHYECKUX pPadOT o0ecreYnBaeT MOCTHKEHHE OOYYArOIIUMUCS —CIETYIONIIX
pe3yJIbTaToOB:

[1P61. BnameHwe MeTOJAMHM  JIOKA3aTENbCTB, AalTOPUTMAMH  pEIICHUS 3ajad; yMEHHUe
(bopMynMpOBaTh OIpENeNeHHs, aKCUOMBbl M TEOpPEMbl, IMPUMEHATh MX, HPOBOJIUTH JOKa3aTelIbHbIE
pacCyKJIeHHsI B XOJ€ peLIeHUs 3a/1a4;

I1P62. ymeHue onepupoBaTh MOHATUSAMHU: CTENEHb YMCHIA, JIorapu(M 4YMCila; YMEHHUE BBINOIHATh
BBIUMCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUIN CO CTENEHIMHU U Jlorapupmamu, npeodpazoBaHus
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepHpoBaTh MOHITUSMHU: PAMOHAIBHBIC, HPPALMOHAIBHBIC, ITOKa3aTEeIIbHBIC,
CTEIEeHHbIE, JOrapu(PMHUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymeHume omnepupoBaTh NOHATHAMH: (QYHKLHUS, HENpepbiBHAsS (DYHKIHS, NPOU3BOIHASI,
nepBooOpasHasi, ONpeeseHHbI MHTErpajl; yMEHUE HAaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCIOJIb3YSl CIPAaBOYHbIE MAaTepUAJIbI; UCCIEAO0BATh B MPOCTEHIINX Clydasx (YHKIMM Ha MOHOTOHHOCTbD,
HaxXoJuUTh HauOONbIIME W HAUMEHbLIME 3HaueHHs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajay
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33/1aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYeHus,
Ha HaXO0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

I1P65. ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHAs (QYHKLUS, MOKa3zaTelbHas (QYHKLUS,
cTeneHHas (QpyHKuus, Jorapudmuueckas QpyHKIMs, TPUrOHOMETpHUeckue pyHKInU, oOpaTHbIE (PYHKINH;
YMEHHUE CTPOUTh I'padMKH M3YUYEHHBIX (DYHKIUH, UCIONb30BaTh rpaUKU MpPU M3YYEHUHU INPOLECCOB U
3aBUCHMOCTEH, MpH peIIeHUuU 3aJad U3 JAPYrux yY4eOHbIX NPEeIMETOB U 3aJad U3 PeabHOM >KU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[1PG6. ymenue pemaTb TEKCTOBBIE 3a/laddl Pa3HBIX THUIOB (B TOM 4YMCI€ HA MPOLEHTHI, JOJIU U
YacTH, Ha JBWXKEHHE, paboOTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JacTU YIpaBlICHHS
JUYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABJIATh BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI
0 YCJIOBHIO 33J]auH, UCCIIEI0BATh MOIYYEHHOE PELIeHNE U OLIEHUBATh MPaBI0N0J00HOCTh Pe3yIbTaTOB;

[1P67. ymeHue omepupoBaTh MOHATHUSAMHU: cpeiHee apudmernyeckoe, MeAMaHa, HauOoJplee U
HauMEHblIIee 3HAYCHMs, pa3Max, AMCIEpCUs, CTaHIapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMeHHe
U3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMaLINIO, TIPEACTABICHHYIO B Ta0IMIIAX, HA JUarpammax, rpaduxax,
OTpaXKaIoOIIyI0 CBOMCTBA pealbHBIX MPOIECCOB U SBICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO
TabJIMI ¥ AUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpapruecKux
METOJIOB U JIEKTPOHHBIX CPECTB;

[1PGS. ymeHue onepupoBaTh MOHITUSIMHU: CIYHYalHBIN OMBIT U CIydyallHOE COOBITHE, BEPOSITHOCTh
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCISATH BEPOSATHOCTH C HCHOJb30BAHUEM TIpaUUEcCKHX METOOB;
MPUMEHSTH (DOPMYJIBI CIOKEHUS U YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThl U GOPMYJIIBI IIPU
pellieHHH 3a/1a4; OLIEHUBATh BEPOSATHOCTU pPEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIydyailHBIMHU



BEIMYMHAMHU; YMEHHE NPUBOJIUTH MpPHUMEPHI IMPOSBICHUS 3aKOHA OOJIBIIMX YHUCENT B NPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

I1P69. ymenue onepupoBaTh MOHATHAMH: TOUYKA, MPsIMast, TNIOCKOCTh, IPOCTPAHCTBO, JBYTPAHHBIN
YTOJI, CKpEeLIMBAKOLIMECS NPSAMBIE, TapaJIJICIBHOCTh U NEPIIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEH, yToJ
MEXIY NPAMBIMH, YTOJ MEKIY IPSIMOU U IUNIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMHU, PACCTOSHHUE OT TOYKHU
710 IJIOCKOCTH, PACCTOSHUE MEXIY NPSMBIMH, PACCTOSHUE MEXKIY INIOCKOCTSAMHU; YMEHHE HCIIOJIB30BATh
IOpU pelIeHUH 3a/Ja4 HM3y4YeHHbIe (DAKTbI M TEOpEeMBbl IUIAHUMETPUHU; yYMEHHE OLEHHBATH pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I1P610. ymeHue omnepupoBaTh MOHSATHSAMU: MHOTOTPAaHHHUK, CEYCHHE MHOTOTpaHHUKA, KO,
napajiesienune1, pusMa, nupaMuza, Gurypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpAILCHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LNUIMHAPA, KOHYCa, IUIOIAIb
MIOBEPXHOCTU MHUPaMM/JIbl, IPU3MBI, KOHYCA, LMIMHAPA, IUIOMAaAb chepbl, 00beM Kyba, MIpsIMOYroJIbHOIO
napajiesienumne1a, MMpaMuIbl, PU3MBI, IUIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMEHHE paclO3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE paCIIO3HABaTh IPABHJIBHbBIC
MHOT'OTpaHHUKU;

[1P611. ymeHue omepupoBaTh MOHATHUSMH: IBIDKEHHE B IPOCTPAHCTBE, MOAOOHBIE (UTYpPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHUE IUIOIIAJeH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp MpH
peuieHuy 3a1ay;

I1P612. ymeHue BBIYMCIATh F€OMETPUUECKUE BETMUUHBI (IJIMHA, YO, MJIoUIa (b, 00beM, IIIoLalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METO/BI;

I1P613. ymeHue omnepupoBaTh MOHATUSAMHU: NPSAMOYrOJbHAs CUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpPA, CKAISIPHOE IIPOMU3BEICHUE, YIOJl MEXIYy BEKTOpamMH, CyMma
BEKTOPOB, MPOM3BEIEHUE BEKTOpa HA YHMCIIO; HAXOIUTh C MOMOIIBIO M3YyYEHHBIX (POPMYN KOOPIUHATHI
CEPEIMHBI OTPE3Ka, PACCTOSHHUE MEKY IBYMsI TOUKAMH;

I1P614. ymenue BbIOMpaTh NOIXOAALIMM M3YyYEHHBIN METOA JAJS peleHMs 3aJayM, paclo3HaBaTh
MaTemMaThueckue (akThl U MaTeMaTH4YECKHE MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SBICHHUSAX, B
HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[IPyl. ymeHue onepupoBaTh NOHIATHIMU: ONPEIEIICHNE, AKCUOMA, TEOPEMA, CIEACTBUE, CBOMCTBO,
MPU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIIbHbIE (DOPMYIMPOBKU; yMeHHE (GOpPMYyIUpOoBaTh oOOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEP)KIEHUE, MPUBOAUTH IPUMEPBI U KOHTPIPUMEPBI, MCIOIB30BaTh METON
MaTeMaTHYeCKOW MHIYKLIHH; IIPOBOANTH JTOKA3ATEIIbHBIE PACCYKIACHUS IIPU PEIICHUH 3a/1a4, OLCHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

[IPy2. ymeHue omnepupoBaTh NOHSITUSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpali HaJ
MHOXECTBAMHU; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOYKECTBEHHBIN ammnapar Mg ONMCaHUSA peabHBIX
IIPOLIECCOB U BJIEHUH U NPU PELICHUHU 3a/1a4, B TOM UUCIIE U3 IPYTUX y4eOHBIX MPEAMETOB;

[TPy3. ymeHue onepupoBaTh MOHATUAMU: Tpad, cBA3HBIHN rpad, AepeBo, UK, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMHCHIBATh Tpadbl pa3IU4HBIMHU CIOCO0AaMU; HCIOJB30BaTh Ipadbl MpU PELICHUH
3ajauy;

[1Py4. ymeHue cBOOOIHO OMEPUPOBATH MOHATHIMH: COUYETaHUE, IIePECTAaHOBKA, YUCIIO COYETAHUMH,
YHCII0 ePeCcTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKIECHUS JUIs
penieHus 3a1ay;

IIPyS. ymeHue onepupoBaTh NOHATUSAMHU: HATyPaIbHOE YUCIIO, LEJI0€ YUCIIO, OCTATOK 110 MOLYJIIO,
palMOHAIBHOE YHCIIO, MPPALHOHAIBHOE YHCIIO, MHOXECTBA HATYPAJIbHBIX, LENBIX, PAlMOHAIBHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIOIb30BaTh MPU3HAKU JICIIMMOCTH, HAMMEHBIINN OOLIUIA 1eIUTeNb 1
HauMeHbllee oluiee KpaTHoe, anropuTM EBKinia mpu perieHud 3ajad; 3HaKOMCTBO C PAa3IUYHBIMU
[TO3ULIMOHHBIMU CUCTEMaMHU CUUCIICHUS;

[IPy6. ymeHue cBOOOJHO ONEpUpPOBATh MOHATHSMH: CTENEHb C LEJNbIM IOKa3aTelleM, KOpPEHb
HaTypaJlbHOM CTEIIEHH, CTENEHb C PALUOHAIBHBIM II0KA3aTEJIEM, CTEIEHb C JEHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeeM, JJOrapuM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IPOM3BOJBHOIO YHCIA;
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[1Py7. yMmeHue omepUpoBaTh MOHATHUSMHU: TOXKAECTBO, TOXIECTBEHHOE IpeoOpazoBaHHE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YpaBHEHUN M HEPABEHCTB, PAaBHOCHIIBHOCTb YPABHEHUH, HEPABEHCTB
U CHCTEM, palHMOHaJbHbIE, WPPANUOHAIBHBIC, IIOKa3aTeNbHbIe, CTENEHHbIe, Jorapudmudeckue,
TPUTOHOMETPUUYECKUE YpaBHEHMs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBbl JUIS PELICHUs MaTeMaTHYeCKUX 3aJad M 3a7ad M3
pa3nuyHbIX 001acTel HAYKH U peaIbHOM KU3HH,

[1Py8. ymeHue cBOOOAHO oOmEpUpPOBaTh MOHATHSAMH: Trpaduk (QyHKIUM, oOpaTHas GyHKIHS,
KOMIO3ULUS (DYHKIUMHA, TuHEHHas (QyHKIUS, KBagpaTUdHas (QyHKIUS, CTereHHas (QYHKIHS C LENIbIM
IoKaszaTejaeM, TPUIOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIHH,
nokaszaTeibHass M Jorapugmuueckas (QyHKIUH; YMEHHE CTPOUTh Tpadukd (YHKIMHA, BBITOIHATH
npeoOpazoBanus TpadhukoB (QYHKIMNA, YMEHHE HCIONb30BaTh Tpapuku QYHKIOUH I8 W3ydeHUs
IIPOLIECCOB U 3aBUCUMOCTEN IPU PELUICHUU 3aJa4 U3 APYTUX y4EOHBIX IIPEIMETOB U U3 PEAIbHON KU3HH;
BbIpaXaTh (pOpPMyJIaMu 3aBUCUMOCTH MEXAY BEIMYMHAMH; YMEHHE CBOOOHO ONEpUPOBATh MOHATUAMMU:
YEeTHOCTh (DYHKIMH, TEPHOAMYHOCTh (DYHKIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIWH,
KCTpeMyM (yHKIMM, HamOonblllee M HAaUMEHbIEE 3HAUYEHUS (YHKIMM Ha IPOMEXYTKE, yMEHHE
MIPOBOJIUTH MCCIIE0BaHNE (PYHKIIMU; YMEHHE UCIOIB30BAaTh CBOMCTBA U TpadpuKy PYHKIUI [T peIIeHs
ypaBHEHMH, HEPABEHCTB U 3aJlau C IapaMeTpaMy; U300paxaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA
pELIEHNI YpaBHEHWIA, HEPABEHCTB U UX CUCTEM;

I1Py9. ymenue cBOOOJHO ONEpUPOBAaTH MHOHATUSAMHU: IOCIENOBATEIbHOCTh, apHU(pMeTHUecKas
mporpeccusi, TeOMETpUYecKas MPOrpeccusi, OCCKOHEYHO YyOBIBaOIIas TeOMETPUYECKash IMPOTPecCHs;
YMEHHE 3a/1aBaTh [10CJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOLIbIO PEKYPPEHTHBIX (hopMy;

[1Py10. ymeHue omepupoBaTh MOHATUSMH: HENPEPHIBHOCTh (QYHKIUH, ACHMNITOTHI Tpaduka
¢byHKkuMu, mepBas M BTOpas NpPOM3BOJAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONPENEeNICHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GyHKLIMHU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMIO3ULIUU (DYHKIIMH,
HaXOJWTh ypaBHEHUE KacaTelbHOH K TpapuKy (QyHKIMH, YMEHHE HCIOJIH30BATH MPOU3BOIHYIO JUIS
uccieoBaHust (YHKIMH, JUId HaXOXKACHUS HAWIydlIero penleHHs B MNPUKIAAHBIX, B TOM YHCIE
COITMATEHO-9)KOHOMHUECKUX U (PU3UUECKUX 3a/1auax, Isl ONPEEIEHUs] CKOPOCTH M YCKOPEHUST; HAXOIUTh
WIoMAAM u O00bEeMbl (GUIyp C TMOMOINBIO MHTErpaja; MPUBOAUTH IPUMEPHl MaTEeMaTHYECKOTO
MOJIETTMPOBAHUS C TOMOILBIO U depeHIINaTbHBIX YpaBHEHUI;

[1Pyll. ymenue omepupoBaTh MOHSTUSAMHU: KOMIUIEKCHOE YHMCIO, COINpPSDKEHHBbIE KOMIUIEKCHBIE
qHcia, MOy M apTYMEHT KOMILIEKCHOTO YHCia, (opMa 3alricy KOMITJIEKCHBIX YHceN (TeOMeTpryIecKasi,
TPUTrOHOMETpHUEeCKass U anreOpanyeckas); yMeTb TNPOM3BOJIUTH apudMeTHuecKue JeHCTBUA C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BaHHSI KOMIUIEKCHBIX YHCET;

[1Py12. ymeHue CBOOOJHO OIEpPUPOBATH MOHATUSAMHU: CcpeaHee apupMeTHYecKoe, MeJHaHa,
HanOoJbIllee W HaWMEHBINIEE 3HAYEHUS, pa3Max, JAHUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHE JUIsS OIHMCAHUS
YHUCIIOBBIX JIaHHBIX; YMEHHE HCCIIe0OBaTh CTaTHCTUYECKUE JAHHBIE, B TOM 4YHCJIE C NPUMEHEHUEM
rpadMYecKuX METOJIOB U DIIEKTPOHHBIX CPEICTB; rpaUuecKu UCCIIe0BAaTh COBMECTHBIE HAOMIOACHUS C
MOMOIIBIO JMAarpaMM pacCcenBaHUs U JMHEHHON perpeccuu;

[1Py13. ymeHue HaxXoAWTh BEPOATHOCTH COOBITUH C HCHOJB30BaHHWEM TpaHUUEeCKUX METOJI0B;
OPUMEHATH Ul PelIeHus 3a1a4 (opMyIbl CIOKEHUS U YMHOXKEHUS BeposTHOCTEH, (hopMyiy MOITHOMN
BeposTHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYJIBI; OIEHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE ONepupoBaTh MOHATUAMHU: CiIydaiiHas BeJIMYWHA, paclpeieieHue
BEPOSITHOCTEW, MaTeMaTHYeCKOE OXKUIAaHWEe, IUCIEepPCHs W CTaHIApPTHOE OTKJIOHEHHWE CITydailHOMN
BEIMYMHBI, (DYHKIMM pachpelesieHus] U IUIOTHOCTH PAaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAJIbHOTO
pacripenieNieHuii; yMEHUE WCIOIb30BaTh CBOMCTBA M3YYEHHBIX DPACIPENEIICHUI I pelieHus 3aj1ad;
3HaKOMCTBO C TOHSATHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOYHBIX HCCIEI0BaHMIA; yMEHUE
MIPUBONUTH TIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJIBIIHIX YMCEI B IPUPOIHBIX W OOIIECTBEHHBIX SBICHUSX;

[1Py14. ymenue cBOOOJHO ONEpPUPOBATH MOHATUAMU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, Jy4, IVIOCKUH Yro, JBYIpaHHBIN yroj, TPEXIpaHHbIN yroJ, NepeceKarolecs, napauieabHble U
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CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M MEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXNY MpSIMBIMU, YTOJ MEKIAYy MNPAMOHM M INIOCKOCTBIO, YTOJ MEXKIYy IUIOCKOCTSMM; YMEHHE
UCTOJIB30BaTh TMPU PEHICHUH 3334 M3y4YeHHBIC (DAKThl U TEOPEMbI IUIAHUMETPHUU; YMEHHUE OIICHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUpPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYEHUE
MHOTOI'paHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa u MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHUS KOHYCA U LIWJIUH/IPA, NapajljielIbHble OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CeYeHHe MHOIOIPaHHUKA, U300pa)KaTh MHOIOIPAaHHUKH, (PUIYpbI M IOBEPXHOCTH BPAIEHUS, UX CEUCHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJICTB; YMEHUE MIPUMEHSATH CBOMCTBA F€OMETPUUECKUX (UTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3ydaeMbIX (UTYp, BbIIBUIATh TUIIOTE3bl O CBOMCTBAX U
NpPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; yMEHHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pasiuyHbIM [PU3HAKaM, BBIIOJHATE HEOOXOAMMBIE JOINOJIHUTEIbHbIE
IIOCTPOCHHS;

[1Py15. ymeHue cBoOOJHO ONEpUPOBATh MOHATUAMU: IUIOIAAb (GUIYpbI, 00beM (DUTYpPBI, BETUYNHA
yIjla, pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOINAAb cepsl, IUIO0IIAb OBEPXHOCTU MUPAMHUBI, IPU3MBI, KOHYCA, IUIUHPA, 00BEM
KyOa, NpSAMOYToOJIbHOTO Mapajljiesienuieaa, NUpaMu/bl, MPU3MbI, LHWIMHIpa, KOHYyca, LIapa; yMEHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

[IPy16. ymeHue CBOOOIHO OINEPUPOBATH TOHSATHAMH: JIBUKCHHE, IapajuIeIbHBII IEPeHocC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue Moaoous, noJo0HbIe HUTYpHI;
YMEHHE PAclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYPBI, B TOM UYUCIIE B MPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCIOJIb30BaTh I'€OMETPUUECKUE OTHOIIEHUS, HaXOJIUThb I'€OMETPUUYECKHE BEJIWYMHBI (JUIMHA,
yroJ1, IUI01Ia/lb, 00BEM) P PELICHUHN 3a]1a4 U3 IPYIUX y4eOHbIX MPEAMETOB U U3 PEeaIbHON KU3HU;

[1Py17. ymeHue cBOOOJHO ONEpUPOBATH MOHATUAMU: IPIMOYTOJIbHAS CHCTEMa KOOPJIMHAT, BEKTOP,
KOOPJMHATBl TOYKH, KOOPAHMHATBI BEKTOPAa, CyMMa BEKTOPOB, INPOU3BEACHUE BEKTOpa Ha YHCIIO,
pas3iioKeHue BEKTOpa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE, BEKTOPHOE IPOM3BEAECHHUE, Yrod MEXIy
BEKTOpPaMH; YMEHHUE UCMOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIMN METOJ JUIsl pELIeHUs] T€OMETPUYECKUX
3ajjad W 3a/a4 JPYrux Yy4eOHBIX MpPEeIMETOB; ONEpPHpPOBATH MOHATUAMHM: MaTpuma 2 X 2 u 3 x 3,
ONPEIEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICIT OIIPEIETUTEINS;

[IPyl8. ymeHHe MOIENMpPOBaTh pEAlbHbIE CUTyallud Ha S3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCJIOBHUIO 3a/1a4, MCCIIEI0BAaTh MOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHHUEM ammapara aiareOpbl, MHTEPIPETUPOBATh MOIYUYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX ITOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETHPOBATh IOJYyYEHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHYECKOTO AaHalu3a, B TOM 4YHCIIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[1Py19. ymeHue BbIOMpATh MOAXOAAIIMN METOJ JUIsl pEeLIeHHs 3aJaud; MOHMMaHuE 3HAYUMOCTHU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBJICHUHN; YMEHUE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

MPI1. camoctosarensHO (OpMyIUpOBaTh W aKTyaJU3MpOBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycraHaBnuBaTh CYHUIECTBEHHbIN MPU3HAK UM OCHOBAHMS JUIsl CpaBHEHUS, Kilaccu(UKALUUA U
0000IIECHHS;

MP3. onpenensaTe nenu IeATeIbHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU UX JTOCTHIKECHUS;

MP4. BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMATPUBAEMBIX SIBICHUSX;

MP7. BnameTe HaBBIKAMH YYEOHO-MCCIEAOBATEIIBCKON W TMPOEKTHON NEATETHHOCTH, HaBBIKAMHU
pasperieHus npoodiem;

MPS8. crocoGHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY IOMCKY METOOB PEIICHUs MPAKTHUYECKUX
3a]1a4, IPUMEHEHHIO Pa3JIUYHbIX METOI0B TIO3HAHHUS;



MP9. oBnaneHue BHJIAMHU AEATEIBLHOCTU IO IMOJYYEHMIO HOBOI'O 3HAHHSA, €r0 HHTEpPIpETALNH,
IpeoOpa3oBaHUIO U MPUMEHEHHWIO B PA3JIUYHBIX Y4YEOHBIX CUTyallMsX, B TOM 4YHCJIE MPU CO3JaHUU
y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

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

MP11. craButh u GopMyaupoBaTh COOCTBEHHBIC 3aJa4ll B 00Pa30BaTEIbHON ACATEIHHOCTH H
KU3HEHHBIX CUTYalUsX;

MP12. BBISBIATE IPUYUHHO-CIEACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33/1a4y, BbIIBUIaTh THIIOTE3Y
€€ pEelIeHUs, HaXOAUTh apryMEHThI JJIs J0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh NapaMeTpbl U
KPUTEPHUHU PELLECHUS;

MP13. ananu3upoBaTh NOJYyYEHHBIE B XO/I€ PELICHUS 3a/1a4M PE3YJIbTaThl, KpUTUUYECKU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSAX;

MP14. naBath OIIEHKY HOBBIM CUTYAaIlUSIM, OIICHUBATH IPUOOPETCHHBIN OIBIT;

MP15. pazpabaTbiBaTh IUIaH PELIEHUS ITPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCSI MAaTePUAIbHbBIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16. ocyuecTBIsATh LeJIEHANPaBIECHHbIH MOMCK IIepeHoca CPEACTB M CHOCOOOB JeHcTBUS B
poecCHOHABHYIO CPEey;

MP17. yMmeTp MEpeHOCUTh 3HAHMA B I[IO3HABATEIbHYI0 U  IPAKTHYECKyl0 001acTu
KHU3HEESATEIbHOCTH;

MP18. ymeTs HHTErpUpOBaTh 3HAHUS U3 Pa3HBIX MPEeIMETHBIX 001acTeil;

MP20. craButh npo0aeMbl U 33a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHHUS;

MP21. Bnagerb HaBbIKAMU IOJIy4eHHs HHQPOpPMAlLMM M3 HCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITEJIbHO OCYILECTBIATh IOMCK, aHalU3, CUCTEMATHU3allMI0 W HHTEpIpeTaluio UHPOpMaluu
pa3UYHbIX BUAOB U (POPM IPEICTABICHHUS;

MP22. co3maBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ y4eTOM HazHA4YeHUs MH(OpMAIH U LEIeBOH
ayJAMTOPUH, BEIOKUPaAst ONTUMANIbHYIO (hOpPMY Ipe/ICTaBIEHHUs U BU3YyaTIU3aLUH;

MP23. oueHuBaTh J1OCTOBEPHOCTh, JETUTUMHOCTh MH(POpPMAIMH, €€ COOTBETCTBUE IMPABOBBIM U
MOPaJIbHO-ITUYECKHM HOPMaM;

MP26. ocymiecTBiasTh KOMMYHUKALIUK BO BCeX cepax KU3HU;

MP27. pacrio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIECHNUS, TOHUMATh 3HAYEHUE COL[MAIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYallMi U cMATYaTh KOHQIUKTHI;

MP28. BnasieTh pa3aMyHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMO/IEHCTBHS;

MP29. apryMeHTHPOBAHHO BECTH JUAJIOT, YMETh CMArYaTh KOH(QIMKTHBIE CUTYaIUH;

MP30. pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHMSI C HCIOJB30BAHUEM SI3BIKOBBIX
CpPEICTB;

MP31. moHMMaTh U UCTIOJIB30BATh MPEUMYILECTBA KOMAaHIHOW U MHIUBUAYAIbHOW paboTHI;

MP33. mnpuHMMATh 1LIE€IM COBMECTHOM J€ATEIbHOCTH, OpPraHM30BBIBATH U KOOPAUHUPOBATH
JEUCTBUS MO €€ JOCTHMXKEHMIO: COCTaBIATh IUIAH JEHCTBHM, paclpeleNarTbh pojid C y4€TOM MHEHHH
Y4aCTHUKOB 00CYKIaTh pPe3ylIbTaThl COBMECTHOW paboThI;

MP34. orieHHBaTh Ka4e€CTBO CBOETO BKJIA/Ia M KAXJIOTO YYACTHUKA KOMaH/Ibl B OO pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

MP38. caMOCTOSATENBHO OCYIIECTBIATh IMO3HABATEIbHYIO JESATEIBbHOCTb, BBISBIATH IMPOOJIEMBI,
CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 0OpA30BaTENbHON JEATEIBHOCTH U >KU3HEHHBIX
CUTYalUsX;

MP39. caMOCTOATEIBHO COCTABIATH IUIAH PELIEHUS MPOOJIEMBbI C YUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTEHUH;

MP40. naBath OLIEHKY HOBBIM CUTYaIIHSIM;

MP41. pacumpsATh paMKH Y4€OHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUH;

MP42. nenaTh 0cO3HaHHBIN BBIOOp, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

MP43. orieHHBaTh IPUOOPETEHHBIH OIIBIT;



MP44. cioco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH 3PYIUIMK B Pa3HBIX 00JACTIX
3HaHWH, MTOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

MP45. naBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YyJbTATOB LIEISAM;

MP46. B1ageTh HaBBIKAMH IIO3HABATEILHOM pe(IeKCHU KaK OCO3HAHMS COBEpPIIAEMbIX IEHCTBUN U
MBICJIUTENIbHBIX POLECCOB, UX PE3YyIbTATOB U OCHOBAHMIA;

MP47. ucnonp30Bath NpueMbl peIeKCUN IS OLEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

MP49. chopMHpOBaHHOCTH CaMOCO3HAHHUS, BKIIIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE
SMOIMOHAIBHOE COCTOSIHUE, BHJICTh HAMPABIICHUS Pa3BUTUS COOCTBEHHOH SMOIMOHAIBHON chepbl, OBITh
YBEpPEHHBIM B ceOe;

MP50. chopMupoBaHHOCTH CaMOpETYJIMPOBAHUS, BKIIOYAIONIETO CAaMOKOHTPOJb, yMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHHSIM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

MP51. chopMUpOBaHHOCT, BHYTPEHHEH MOTHBAIIMH, BKIIIOUYAIOIICH CTpEMJICHHE K JOCTHIKEHHUIO
LEJIM U yCIIEXY, ONITUMU3M, HHUIIUATUBHOCTh, YMEHUE JIEWCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

MP52. cpopMUpOBaHHOCTH HSMIIATHUH, BKJIIOYAONIEH CIIOCOOHOCTH MOHUMATh SMOIMOHAIBHOE
COCTOSIHME JPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBICHUN KOMMYHUKALIUH, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEKNBAHUIO;

MP53. chopMHPOBAHHOCTH COIMATBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOIICHHUS C APYTUMHU JIFOIbMU, 3a00TUTHCS, POSIBISITH MHTEPEC U Pa3peliaTh KOH(IUKTHI;

MP54. npuHumMats cedst, TOHUMasi CBOM HEIOCTATKHU U JOCTOMHCTBA;

MP5S5. npuHUMaTh MOTHUBBI U @PTYMEHTHI IPYTUX JIFOAEH MPU aHAJIU3€ Pe3yIbTaTOB JEATEIbHOCTH;

MP56. npu3HaBaTh CBOE IIPaBO U MPABO JPYIUX JIOAEH Ha OLIMOKY;

JIP1. chopMUPOBAHHOCTh TPaXJAHCKOW TO3MIMH OOydYalomIerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 YJI€HA POCCUNCKOr0o OOIIECTBA;

JIP6. ymeHHe B3aUMOICHCTBOBATh C COLIMATIbHBIMUA UHCTUTYTAMU B COOTBETCTBUU C UX (YHKIUSIMU
1 Ha3HAYECHUEM;

JIP8. chopMHpPOBAHHOCTh POCCHMCKON T'pakJaHCKOH HAEHTHUYHOCTH, MAaTPUOTH3MA, YBaKEHHS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTy 3a CBOM Kpaid, cBot0 Poauny, cBOM
A3BIK U KYJBTYDY, IPOILJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

JIP9. 1IeHHOCTHOE OTHOILIEHUE K TIOCYIapCTBEHHBIM CHMBOJAM, MCTOPUYECKOMY U MHPUPOJHOMY
HaCJIEIUIO, NMaMATHHUKAM, TpaauuusaMm HaponoB Poccum, noctmxeHusm Poccunm B Hayke, MCKYCCTBE,
CIOpTE, TEXHOJIOTHUSIX U TPYIE;

JIP11. oco3HaHue AyXOBHBIX LIEGHHOCTEN POCCUKCKOTO HapOAa;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;

JIP14. oco3HaHMe JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

JIP16. scTeTnyeckoe OTHOILIEHUWE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYyYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;

JIP17. cniocoOHOCTHh BOCIIPUHUMATD Pa3IMyuHbIe BU/IbI HCKYCCTBA, TPAAUIIMN U TBOPUECTBO CBOETO U
IPYTHUX HapOJ0B, OLIyIIaTh SMOLMOHAIBHOE BO3JEICTBHE HCKYCCTBA;

JIP20. chopMupOBaHHOCTH 3/I0POBOTO M O€30MacHOr0 00pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/10POBBIO;

JIP21. notpeOHOCTHh B (PM3MUECKOM COBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTHUBHO-03J0POBUTEIBHOM
JESTENBHOCTBIO;

JIP23. roTOBHOCTb K TPYyly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

JIP25. uHTepec K pa3nu4HbIM cdepam NpodecCHOHANBHOM NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHHI;

JIP26. TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa3OBaHUIO Ha TMPOTSHKEHUH BCei
KHU3HU;



JIP27. chOpMUPOBAHHOCTb 3SKOJOTUYECKOH KYyJIbTYPHI, TOHHUMAaHUE BIUSHUS COLHUAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME MPUPOJHOM M COLMAIbHON Cpelbl, OCO3HAHUE INI00ATbHOTO
XapakTepa 3KOJIOIHYECKHX Ipo0iIeM;

JIP30. YMEHHE IIPOrHO3UPOBATh HeOJIaronpusTHbIE HKOJIOTHYECKUE IIOCJICACTBHS
MPEANPUHUMAEMBIX AEHCTBUM, IPEAOTBPALIATh UX;

JIP32. chopMupOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd U OOIIECTBEHHOW NMPAaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYyJbTYp, CIIOCOOCTBYIOIEIO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

JIP33. coBeplIEHCTBOBAHUE S3BIKOBOM M YUTATEIbCKON KYJIBTYpPbl KaK CPEJICTBA B3aUMOJCHCTBUS
MEXy JIFOIbMU U TIO3HAHUS MUPA;

JIP34. oco3HaHME LIEHHOCTH HAy4YHOW MAESTENIbHOCTH, TOTOBHOCTH OCYILECTBISATH NPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSTEIIBHOCTh HHIUBUIYaIbHO U B TPYIIIIE;

ConepxaHue NPaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IIOATOTOBKY O0yYaroIuXcs K
OCBOCHHIO TPO(ECCHOHATBHOTO MOAY/SI TMPOTPaMMBbl TOATOTOBKM  CIICIMATIMCTOB CPEIHEr0 3BEHA TI0
CIIELIMATIbHOCTH Y OBJIA/ICHUIO HPOeCcCUOHAIbHBIMU KOMPEMEeHUUAMU:

I[IK 3.2. CocraBisiThb OTYETHYIO JIOKYMEHTALMIO [0 pe3ylbTaTaM HaNaJKU W UCIHBbITAHUN
TEIUIOTEXHUUYECKOT0 000PYJIOBAHUS U CUCTEM, TEILJIO- M TOIJIMBOCHAOXKEHHUS.

A Takxke pOpMHUPOBAHMIO 0OULUX KOMNEMEHUUIL:

OK 01 Bribupath criocoObl pemieHus 3a1ad npoeCCUOHAIbHON AEATENbHOCTH IPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 HMcnonb30BaTh COBPEMEHHbBIE CPECTBA MIONCKA, aHAJIN3a M MHTEpIpeTalud UHPOPMALUU U
MH(POPMAIMOHHBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOM 1S TeTbHOCTH

OK 03 IlnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE U IMYHOCTHOE PA3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCUOHATBHOM cdepe, NCTI0Ib30BaTh 3HAHUS MO TPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaLUAX

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

OK 05 OcymecTBiasaTh YCTHYIO U NUCBMEHHYIO KOMMYHHKAIIMI0 HAa TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIbHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, IEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE TPAJMIMOHHBIX POCCHUMCKUX JTyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHM3AlMU MEKHAIMOHAIBHBIX M MEXPEIUTHO3HbIX OTHOLICHUH, NMPUMEHSATh CTaHAAPTHI
AHTUKOPPYNIIMOHHOIO TIOBEJIEHUS

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpY’KaloIIel Cpefbl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHLHUIIBI OepeXxIINBOro MPOU3BOACTBA, 3P(PEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Hcnonb3oBath cpecTBa GU3NUECKON KyJIbTYpHI Ul COXPAaHEHUS M YKPEIJIEHUS 3/I0pPOBbS B
nporecce MpophecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpoecCHOHATBHON JOKYMEHTAIe Ha TOCYJapCTBEHHOM U MHOCTPaHHOM
SI3BIKaX.

BrinonHenue npakTHyeckux padoT Mo yueOHO! AuciuminiHe «MaTemMaTruka» HalpaBiIeHo Ha:

- 00001IeHre, cucTeMaTr3aIuio, yriayoaeHne, 3aKperuieHne, pa3BUTHE U JCTATU3AINIO TIOTyYEeHHBIX
TEOPETUYECKHX 3HAHUN M0 KOHKPETHBIM TeMaM Y4eOHOMN JUCIUILTHBI;

- (hopmupoBaHNEe yMEHHI NMPUMEHSATH MOTYYECHHbIE 3HAHHUS Ha MPAKTHKE, pealn3allii0 €IUHCTBA
MHTEJJIEKTYAJIbHOM U MTPAKTUYECKON AESITEIbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/laTh, CPaBHHUBATH, COINOCTABIATH, AHAIU3UPOBATH,
Je7aTh BBIBOJABI M OOOOIIEHMS, CAaMOCTOSTEIBHO BECTH MCCIEOBAaHMS, IOJIb30BATHCS PA3TMYHBIMU
prUeMaMu U3MEepEeHUi, opOpMIIATh pe3yabTaThl B BUE TaONIHUII, CXeM, TPapUKOB;

- Ppa3BUTHE UHTEIUIEKTYaJbHBIX yMEHUH y OyAylluX CHEHHAIUCTOB: aHATUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;



- BBIPAaOOTKY MPH pEIICHUH MMOCTABICHHBIX 33/1a4 MPO(PECCHOHATBHO 3HAUMMBIX KaueCTB, TAKUX KaK
CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI HHUIIUATHBA.

[IpakTuyeckue  3aHATUS NPOBONATCS B paMKax COOTBETCTBYIOILEH TEMbI, IIOCIE OCBOCHUS
JMAAKTUYECKUX €ANHHUL], KOTOpbIe 00eCIIeUnBat0T HATMUKME 3HAHUH, HEOOXOAUMBIX /ISl €€ BBIITOJTHEHUSI.

10



2METOANYECKHUE YKA3AHUA
Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 1
«ApudmMernyeckue aeiicTBUS HAJ AeHCTBUTEIbHBIMHA U KOMILJIEKCHBIMU YHCJIAMU.
Ipu6auKeHHbIE BHIYNCIEHUD)

Heas padorbi: HayuuTbes BBINOMHATH JEUCTBUS C JIEUCTBUTEIIBHBIMA U KOMIUIEKCHBIMU
YHCIIAMU, BBITOJIHATH MPUOIMKEHHbIE BHIYUCICHUS.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
Pas3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBA IIOHMCKA, aHAIW3a U HHTEpHIpeTaluu HHPOpMaluu U
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH;
I[IK 3.2. CocraBiarh OTYETHYIO JOKYMEHTAlMIO [0 pe3ysbTaTaM HaJlaJAKd M HCIBITAaHUU
TEIUIOTEXHUYECKOr0 000PY0BAaHUS U CUCTEM, TEIJIO- U TOIIMBOCHAOKEHUS

MaTtepuajbHoe obecnieyeHue:

WnauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHbIEC MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.
3aganue

1. PeumTe 3agauu:

a) bpurazge snexTpukoB Oblla yCTaHOBJIEHA HOPMA — NPOTSITUBAHHUE 3JIEKTPONPOBOAA 1O 2,5 KM B
neHb. B mepBbIii eHp Opuraza mpoTsHydaa 2 KM IPOBOJA, a BO BTOpOil neHb — 3kM. Haiinnurte
IIPOLICHT BBINOJIHEHHUSI HOPMBI B IIEPBBIN U BTOPOil IEHb.

06) B nexe paborator 20 paboumx, U3 HUX 8 TEIJIOTEXHUKOB. Kakoil MpOLEHT OT BCEro uucia
pabouux 1exa COCTAaBIAIOT TEMJIOTEXHUKU ?

B) Paboumii neHp TEIJIOTEXHMKA YMEHBIIWICS ¢ 8 4acoB /10 7 4yacoB. Ha CKOJIBKO TPOIIEHTOB
HY>KHO TOBBICUTH HPOM3BOJUTENBHOCTh TPYZa, YTOOBI NMPH TeX e paclieHKax 3apaboTHas
maTta Bo3pocia Ha 5%?

2. Beruucnure:

5.7Y. (323 _92). 12233 4242
2) (8 + 12) (3 58 2 58)’ 0) =z
3 7
2 1 1, 12,8:0,64+3,05:0,05,
B)4§+ 15'3—53, F) 8%:1%—1 y
n)15§—12§-(0,1+%); e) (1,82—2,3-15):23;
0,15—0,15-3; 3) (1% 0,7 — 1,22) : 1%.

3
—§+0,25

3. JlaHbI KOMITJICKCHBIC YHCIIA:

z, =3+ 2j,
Z, =4 —1|,
73 = 5+ 2i,
z4 = 6 — 31

Brimmonaute neiicTBus:
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a)Zl'Zz+Z3'Z4; 6)21'Z4+22'Z3

Zq, Z2

r) ) ) 2
Z Z

e) = x) =,
Zg Z1

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

HOpﬂ)IOK BbIINOJTHCHUSA paﬁoTbI:
BraumMmarenrHO 03HAaKOMBTECH C YCJIOBUCM 3aJiaHus.

[Tonp3ysch CBOMMM ILKOJIBHBIMU 3HAHUSAMMU (B Cllydyae 3aTpyJHEHHs BOCIOJIb3YHTECh CIIPABOYHBIMU
MaTepuagamMH), BBIIOJIHUTE 33 JaHUE

3amaume Nel

1) 2 l=ﬂ=§,
3 0% a7
2) —+—:—:—:’
77 7 7
1 1 1 1 2 2.
3)  3-+4g (3+4)+(§+§)_7+E_7§’
2 1 2 1 1 1.
4) 3;—1;—(3—1)+(;—;)=2+;=2;1
5) 7.3_7 . A_74 717,
121'4 ; 12113 ; 12-31;3 3 ;3 9’ 5
6) 2—:3—=—:—=—=—=_;
5°V3° 5711 511 1 s
2 1 2 1 6+5 11
) 3i+14i=0+10+(G+3) =17+ =173,

3amanne No2

IMpumep. Haiitu (8+1i):(2-3i).
8+i
Pemenue. [lepenuiiem 310 OTHOILIEHUE B BUAE APOOH: P
—ol
YMHOXHUB, €€ YUCIIUTENb U 3HaMeHaTe b Ha 2 + 31 ¥ BBIIIOJIHUB BCe MPeoOpa3oBaHUsL, MOTYIHM:
(8+i)(2+3i 134261 .
?( ) = =1+2i
(2-3i)(2+310) 13

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

Onenka "OTJaH4YHO'" CTaBUTCS, €Cid padoTa BBIIOJIHEHA B IMOJTHOM 0O0BEME C COONIOJICHHEM
HEOOXOIMMOM MMOCIEN0BATENLHOCTH AEHCTBUM.

Ornenka "'xopomuo' CTaBUTCS, €CIU BBITIOJHEHB TPeOOBaHUS K OLIEHKE "OTIMYHO", HO JOMYITICHBI 2-
3 Hemouera.

Onenka "'y10BJIETBOPUTEJIbHO'" CTaBHUTCS, €ciii paboTa BBHITIOJIHEHA HE TOJTHOCTHIO, HO O00BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIE PE3YJILTATHI U BHIBOJBI.

OrneHka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CM paboTa BBINMOIHEHA HE MOJHOCTHIO MKW 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.
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Tema 1.1 Pa3BurHe NOHATHSA 0 YHUCTE

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

Heﬂb paﬁoTbI: Hay‘lI/ITBCH pf€aTh TEKCTOBBIC 3aa4d HAa HAXO0XACHHUE IIPOUCHTOB OT YHCJIa.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHONW AEATENbHOCTH HPUMEHHTENBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAIM3a M HMHTEPIPETAlul HH()OpMAIH |
MH(GOPMAaLMOHHbIE TEXHOJOTUH JUIs BBINOJIHEHU 3a/1a4 IPOGECCHOHATIBHOM 1A TEIbHOCTH;
IIK 3.2. CocraBiaTh OTYETHYIO JOKYMEHTAllMIO [0 pe3yJbTaTaM HaJaJAKd M HCIBITAaHUN
TEIUIOTEXHUYECKOr0 000PYZOBaHUS U CUCTEM, TEIUIO- U TOIIMBOCHAOXKEHUS

MarepuajibHoe obecneyeHue:

WnauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHbIE MAaTEpUaIIbl, KOHCIIEKTHI JICKIUH.

3aganue

1. Hanor Ha nmoxoas! coctaBinsieT 13% ot 3apabotHoit mnatsel. [locne yaepxaHus Hajora Ha JOXOJIBI
TEXHUK TIONYyYWJI 3a BBINOJHEHHYIO padoty 16530 pyOneit. Ckoibko pyOsield cocTaBiseT
CTOMMOCTb BBITIOJIHEHHOW paboThI?

2. B uHTepHeT-marasmHe MOXXHO 3aKa3aTh JETaJH C JOCTaBKOH, IPU TOM CTOMMOCTBH JOCTaBKH
cocraBisieT 7% OT CTOMMOCTH 3akasa. llpemmpustue penmaer 3aka3 JeTajeili Ha CyMMy
60000py06neit, mpu 3TOM mosrydaeT ckuaky 15% Ha onToBwi 3aka3. KakoBa Oyaer cTOMMOCTB
JOCTaBKH 3TOTO 3aKaza?

3. Kowmmccns 3a Me:xOaHKOBCKHI TiepeBoI cocTaBiseT 1,5% ot cymMel iepeBojia, HO He meHnee 100
py6ueit. KakoBa Oyzner komuccus 3a Mex0aHkoBckuil nepesoa cyMmsl 50 000 py6ineit?

4. 25% ydacTHHKOB KOHKypca npodmacrepcTBa mpouuid B nonypuHai, u3 Hux 10% okaszanuck B
¢unane. CKkoabKo ObIJIO Y4aCTHUKOB KOHKYpCa, €ClM (PMHAIMCTAMU OKA3aJIUCh § UeIoBeK?

HOpﬂ)IOK BbINNOJTHCHUSA paﬁon:

BHMMaTeNIbHO O3HAKOMbTECb C YyCA0BMEM 3a[aHuA.

Monb3yAacb MOJy4YEHHbIMU 3HAHUAMMU (B cnhydyae 3aTpyaHeHuA BOCI'IOJ'Ib3yVITECb CnpaBoOYHbIMUA
MaTepVIaJ'IaMVI), BbIMO/IHUTE 3a4aHUNeE.

OauH mpoueHT — 3TO OAHA coTas A0 4Ynciaa. MaTeMaTMYeCKMMM 3HaKaMu OJUH IPOLEHT
3anuceiBaeTcs Tak: 1%.

Omnpenenenre OJHOTO MPOILEHTAa MOXXHO 3amucath paBeHctBoMm: 1% = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kak naiitu 1% ot uncna? Pa3 1% 310 ogHa coTtas 4acTb, Hago 4ynucio paznenuts Ha 100. [lenenue
Ha 100 MmoxHO 3amennTh yMHOXkeHHEeM Ha 0,01. [TosTomy, uToOBI HaliTu 1% OT JAaHHOTO YHCIIA, HYKHO
yMHOXUTH ero Ha 0,01. A ecin HykHO HaiiTu 5% OT 4Kcia, TO yMHOXKaeM AaHHoe uucio Ha 0,05 u 1.1.

3adaua: MarasuH 3aKkynaer sHeprocoeperaromye jJamisl 1o ontoBoil rere 110 pyOreit 3a mwTyky
u npoaaet ¢ HaueHkoit 30%. Kakoe Haubonplee yucao TakMX JaMIl MOXKHO KYITUTh B TOM MarasuHe Ha
1200 py6mnei?

Pewenue

1) OmnpenensieM HalleHKY Mara3uHa:

30% =0,3;
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110 - 0,3 =33 py0. HarleHKa
2) OmnpexensieM pOZHUYHYIO IICHY JIAMIT:

110 + 33 = 143 py0. po3HHYHAas 1IeHA

3) OmnpenenseM KOJIUIEeCTBO JIaMIT
1200 : 143 = 8 (ocT. 56)
Omegem: 8

®opma npeacTaBieHUs pe3yJbTaTa: BBIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Ornenka "oTJaHYHO'" CTaBUTCS, €Cid padoTa BHINIOJHEHA B IOJHOM O00BEME C COOIIOIACHHEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Omnenka "xopouo' cTaBUTCS, €CIIM BBIIIOJHEHB TPeOOBaHUSA K OI[EHKE "OTIMYHO", HO JOMYIICHbI
2-3 Henmoyera.

Ouenka "ya0BJIeTBOPUTEIBLHO' CTaBUTCS, €clid padoTa BBIINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUYUTh IPABUIIbHBIE PE3YIbTAThI U BHIBOIBL.

OrneHka ""Hey10BJIETBOPUTEIBHO' CTaBUTCS, €CIM padOTa BHINIOJHEHA HE MOJTHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 3
«Pelienne 3a1a4 HAa COCTABJIEHUE YPABHEHHUI ¢ PO ecCHOHATBHBIM COAEP:KAHNEM»

Heab pabGorsl: GopMmupoBaHHE yMEHUH peliaTh TEKCTOBBIE 3a/layM, COCTaBJSAS YpaBHEHMS U
CUCTEMBbI YpaBHEHUU.

Boinosinenue padorsl ciocodcTByeT GOpMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpopecCHOHANbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBa IOWCKA, aHANW3a U MHTEpHpeTanuu UHPOpMaluu U
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHUS 3a/1a4 PO EeCCHOHATIBHOMN J1eTebHOCTH;
I[IK 3.2. CocraBnarh OTYETHYIO JOKYMEHTAllMI0O [0 pe3ylbTaTaM HaJaJAKd M HCIBITAaHUH
TEIUIOTEXHUYECKOT0 000PY0BAaHUS M CUCTEM, TEIJIO- U TOIIMBOCHAOKEHUS
3aganue
Pemre 3amaun:

1. TlpoBon anuHoil 135 MeTpoB pa3pesanu Ha JABE YaCTH Tak, YTO OJHA U3 HUX KOpoue JApyroil B 1Ba
pasa. Haliqure juiMHy Ka)KJ10M 4acTH.

2. Wwmeercs nBa kabens pasHBIX COPTOB. Macca mepBoro kabens paBHa 65kr. Jlpyroi, amuHa
KOTOpOro Ha 3M Ooubllle JUIMHBI MEPBOTO M Macca KaXKJAOro MeTpa KOTOpOro Ha 2Kr Ooiiblie
Macchl KayKJI0T0 MeTpa repBoro kabens, umeer maccy 120kr. Beruncnure nmmHy Kaxxaoro kadens.

3. Ha ckmane nmerorca aammoukn 60V u 100V. Korga ucrnonszoBanu 50% nammnouex 60V u 20%
nmammouek 100V, duro cocTaBuiio B o01iel ciioxxHocTr 390 mammouek, To Jammodek 60V ocTanoch
B 3 paza 6ombie, uem 100V. Ckonbko W3HAYaNBHO OBUTO Ha ckiiaje mammouek 60V u 100v?

4. JIByM TenmoTeXHHWKaM Oblla TMopydeHa pabora. Bropoil mpucTynmuna Kk paboTe Ha Yac IMO3Ke

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

Bceil paboTel. [lo oxkoHuaHum pabOTHI OKa3ajgoCh, YTO KaKABIH BBHIOJHHWI TOJIOBUHY BCEd
paboThI. 3a CKOJIBKO YacOB KaX/Ibli, paboTast OTAEIHHO, MOXKET BBIIIOJIHHUTD BCIO paboTy?
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IHopsinok BbINOJHEHHUSI PadOTHI:

BHuMaTenbHO O3HAKOMBTECH C YCIOBUEM 3aaHMs.

[Tonb3ysick TONyYEHHBIMU 3HAHUSMHU (B cly4yae 3aTpyJHEHHUS BOCIHOJB3YHTECh CIPABOYHBIMU
MaTepuagamMH), BBIIOJIHUTE 3a/laHUE.

[Tox anreOpamdyecKM METOJOM pEIICHHs 3aJad TMOHMMAETCS TAKOW METOJ pEIICHHs, KOoTrja
HEU3BECTHBIC BEIMYMHBI HAXOASATCS B pE3ylbTaTe PEIICHUS YPaBHEHUSI WJIM CHCTEMbl YPaBHEHUH,
COCTABJICHHBIX TI0 YCJIOBHIO 3a/1aUH.

[Ipu pemennn 3amay anreOpaudeckKUM METOJIOM OCHOBHAsi MBICIUTENbHASA JIEATEIbHOCTh
COCpEeI0TauMBaCTCs Ha MEPBOM 3Talle PEUICHUs 3aavyd: Ha pa30ope yCIOBUS 3aJa4d M COCTABJICHUHU
YpaBHEHUU WU HEPABEHCTB IO YCIOBHIO 33/1a4H.

BTopeiM 3Tanmom SBISIETCS pEIICHHUE COCTABICHHOTO YpPaBHEHHS WM CHCTEMbl YpaBHCHUH,
HEPaBEHCTBA UM CUCTEMBI HEPABEHCTB.

TpeTbrM Ba)KHBIM ITAIlOM PEHICHUS 3a/1a4 SBJISICTCS IPOBEPKA PelISHUs 3a1a91, KOTOpask IPOBOIUTCS 10
YCJIOBHIO 3a/J1a4H.

3adaua:

[lepBbrit paGoumii 3a yac nenaer Ha 10 pgeraneit Oosibliie, YeM BTOPOW, W BBHIMIOJHSET 3aKas,
cocrosmui u3 60 aeraneid, Ha 3 Yaca ObICTpee, YeM BTOPOM pabOuMid, BBHITTOJHSIONIMN TaKOH e 3aKas.
CKoOJIbKO JIeTasieid B 9ac JieaeT BTOpoi padbodwmii?

Pewienue:
IlycTh X neraneil B yac Jienaer BTopoil pabounii, Toraa nepsbiil (x+10) neranei.
IIpon3BOUTENBHOCTH Bpewms Pabota
. . 60 .
1 pabGounii (x+10) meraneii B yac 0 60 neraneit
. . 60 .
2 pabounii X JleTayei B yac 1 60 neraneit

Tak kak HepBHﬁ HM3rOTaBIMBACT Ha 3 yaca MCHBIIC, YEM BTOpOﬁ, TO COCTABUM YPABHCHHUC!
60 60

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

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE

Kpurepun ouenku:

Ornenka "oTaM4HO'" CTaBUTCS, €Clid paboTa BHINOJHEHA B IMOJHOM O0BEME C COOIIOJCHHEM
HEe0OXO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.

Onenka "xopomo' cTaBUTCS, €CIIU BBIIIOJHEHB TPeOOBaHUA K OIIEHKE "OTJIMYHO", HO JOMYIIECHBI
2-3 Heyovera.

Orenka "y10B/1eTBOPUTENbHO' CTaBUTCA, €clu paboTa BHIMIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYIUTh MPABHIILHBIC PE3YJIbTATH U BHIBOJIBI.

OreHka ""Hey/10BJIETBOPUTENBHO' CTaBUTCS, €CIIH pabOTa BBIIMOJHEHA HE TIOJTHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.2 ®yuxkuuu u rpapuku
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IIpakTuyeckoe 3ansitue Ne 4
«Hcceaenopanne pynkuuii. CBoiicTBa JMHEHHOM, KBaAPATUYHOM, KyCOYHO-JIMHEHHON 1
APOOHO-JTUHEeHOI yHKUMIT»

Heap padoThbl: HayuyuTbCA OMNPENENATh YETHOCTh HEYETHOCTh (DYHKUIHH, MPOBOAUTH
ucciesoBaHie (YHKIMM HAa MOHOTOHHOCTh, OKCTPEMyMbI, HYId (YHKUUHM ¢ [POMEXKYTKH
3HaKOIOCTOSIHCTBA.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparb cmocoObl pemieHus 3aaad Npo(hecCHOHAIBHOW AEATENbHOCTH IPUMEHHTENBHO K
Pas3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHajIM3a M HMHTEPIPETAluH HH()OpMaIUH H
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBINOJIHEHU 3a/1a4 IPOGECCHOHATIBHOM e TEIbHOCTH;
OK 03 IlmanupoBaThb M peaNM30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE M JIMYHOCTHOE PA3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOGECCHOHATIBHOM cepe, UCIOIb30BaTh 3HAHUS 110 IIPABOBOM
1 (UHAHCOBOM IPAMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CUTYaIHAX;
OK 04 D¢ddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMAaH/IE.

3aganue
1) Haiinure 3Hauenns GyHKIMNA B TOYKaX
=2x*—3x+1,
a) f(x) X X %, =0,
Xy = 2;
x3 = _1,
6 fl) =5 x = -1,
Xy = 0,
x3 = 6
24 3%—
2) Jlnst pysknmu f(x) = % HanuTe:
a)  f(x—2);
6)  f(=x°);
1
» ()
3) Haiinure o6nacts onpeneneHus GyHKIUIA:
6 . — 7 .
a) y - x2-16' 6) y - 25—x2’

) y=vi 3% T2, D y=vEtdx-1Z,
1 .

= 3
H) y Vx2—4’ e) y = /m

4) Uccnenyiite GpyHKIIMN HA YETHOCTB!
a) y =x? +2x* + 1; 0) y =2x" —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,
— —x. —3x2
N y=2-2 o  y=

1-x4 '’
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X, — 5 _ 9.3
XK) Y=o 3) y =3x>—2x> +4x + 3.
5) Hccnedyiime gpynkyuu, 3a0annsvle cpaguuecku, Ha 4emMHOCHb:

a) 0)

II) e)

3
—

ITopsinok BbINOJIHEHHS PadOTHI:

1) Haiinure obnacte onpeneneHust GyHKIIUH.

Jig HaxoKIeHWs NPOMEKYTKOB 3HAKOINOCTOSHCTBA HANJWTE TOYKHU IIEPECEUEHHUS] C OCBIO
abcmucc, pemuB ypaBHenune y=0. Haiinennsle kopHU pacctaBbTe Ha ocu OX B MOPSAKE BO3pACTaHUS U
HaiuTe 3HaK PyHKIMH HA KaXKJJOM U3 TOJIYYEHHBIX MHTEPBAIOB. 3alHUIIUTE PE3YIbTaT.

2) Haiinure oGnacth onpenenenus GyHKIuU. Y O0eAUTECh, YTO OHA CUMMETPUYHA.

1.3amMenute aprymeHT QyHKIHH X Ha "-x". IloxmcraBbTe H3TOT aprymMeHT B
(YHKIIMOHATIbHOE BBIPAYKEHUE.

2.Y1upocTute BeIpakeHHUE.

3.TakuM 00Opa3oMm, BbI MOJIYYWINA OJHY U Ty k€ (QYHKIIHIO, 3alIUCaHHYIO /Il apTyMEHTOB
"x"u"-x". ITocmoTtpuTe Ha ABE ATH 3aIIKCH.

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

Ecim y(-X) =- y(X), TO 3T0 HeueTHasi PyHKIIHS.

Ecmu ke mpo QyHKIMIO HENb3s CKa3zaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOWCTBY
YeTHOCTH 3T0 (pyHKIMs oOuiero Buaa. To ecTh, OHA HE ABJISIETCS HU YETHOW, HU HEUETHOM.

4. 3anuiure celaHHble BAMH BBIBOJIBI.
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3) Haiinure obnacte ompeneneHuss GyHKIMH W HYIM (YHKLIWHU, €CM OHU ecThb. Mcchemyiite
(bYHKIHIO HA MOHOTOHHOCTh Ha MOJTyYCHHBIX HHTEPBAIax.

Oynkuus F(X) Ha3piBaeTcs Bo3pacTaromied Ha oTpeske [a,0] , ecim amst moOOBIX ABYX TOYEK X3 U
X2 u3 [a,b] cmpasemnmBo HepaBeHcTBO F(X1)<F(X?2) , Korma Xxi< Xp.

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

x%-1

Uccnenosars Gpyakuuio f(x) = .

Pemenue
O6mnacts onpenenenust Gpyuxuuu D (f) = (—o0;0) U (0; +00).
(—x)?* -1 x*-1 x%—1
f(—x) = — = = — = —f(x)

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

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

Kpurepum ouenku:

Ounenka "OTJMYHO'" CTaBUTCS, €Cid paboTa BBINOJIHEHA B IMOJHOM 00BEME € COONOJICHHEM
HE00XO0TMMOM MOCIIeI0BATEIHLHOCTHU JACHCTBUM.

Ounenka ''Xopomo" CTaBHUTCS, €CJIM BBIIOJHEHBI  TPEOOBaHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ounenka "y10BJIeTBOPUTEIBLHO' CTaBUTCS, €CITM pabOTa BBIOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YIbTAThI U BBHIBOIBI.

OneHka '"HeyJI0BJEeTBOPUTEIBLHO'" CTaBUTCS, €CIM padOTa BBIMOJHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 1.2 @®yHkuun u rpauku

IIpakTnyeckoe 3ansaTue Ne 5
«IlocTpoenne u urenne rpapukoB GyHKIHI)

Leap palGoTbl: MOBTOpPEHHE H3YYEHHOI'O MaTepuaia; NPUMEHEHHE TEOPETHUECKHUX 3HAHMH K
PELICHUIO TPAaKTUYECKUX 3aad.

BeinosiHenue padoTsl cnoco0cTByeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATENbHOCTH MHPHUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpEMEHHBbIE CpEACTBa IOMCKA, aHANW3a M MHTEpHpeTalud HHpopManuu u
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCHOHATILHOM 1€ TeIbHOCTH;
OK 03 IlmaHupoBaTh M peaqnU30BBIBATb COOCTBEHHOE MPO(PECCHOHANIBHOE W JIMYHOCTHOE pa3BHUTHE,
NPEANPUHUMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS M0 MPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIHIX;
OK 04 DddexTrBHO B3aUMO/IeHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.
I[IK 3.2. CocraBiaATb OTYETHYIO JOKYMEHTAlMIO [0 pe3yJbTaTaM HajlaJAKd U HCHBITAHUU
TEIUIOTEXHUYECKOT0 000PY0BAaHUS M CUCTEM, TEIJIO- M TOIIMBOCHAOKEHHUS

3amanne
1. CI/IJ'Ia TOKa B HpOBOI{HI/IKe B 3aBUCHUMOCTH OT BpeMeHI/I MCHICTCS I10 SaKOHyZ
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I(t) =t> -8t +17.

[Toctpoiite rpaduk u3MEHEHHMs CHIBI TOKAa. B kakoil MOMEHT BpeMeHM cuja TOKa Obuia
MUHUMAabHON? B Kakoil IpoMeXyTOK BPEMEHHU CUJIa TOKa Bo3pacrana?

2. IlpuMeHsist reoMeTprYeCcKre TpeoOpa3oBaHus, MOCTpoiTe rpaduku HyHKIIHMA:
a) y=(x—-5)72+1;
6) y=I(x+1°%+1];
1
B) y = E + 3 ;

n y=

|x|+2

ITopsinok BbINOJIHEHHS PadOTHI

Hdns  moctpoeHuss rpaduKoOB  BOCHOJb3YHTECh TI€OMETPUYECKHMMH  NPEOOpa30BaHUIMMU:
CUMMETPUYHOE OTOOpaXeHHe Tpa(uKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, NapajUIedbHBIA IEPEeHOC
rpaduKoB, C)KaTHE U PACTSKEHHE.

[octpouts rpapuk pynxiuu y = (x + 3)2 + 4.

3a ocHOBY B0O3bMEM rpaduk y = x? (puc. 1).

3arem crpoum rpaduk y = (x + 3)? nmyrém napamiensHoro nepenoca rpaduka sieso(puc.2).
Crpoum rpadux y = (x + 3)? + 4 napajlIesbHbIM IIEPEHOCOM rpaduka BBepx (puc.3).

Puc. 1 Puc. 2 Puc. 3
dopma npeacTaBIeHUsi Pe3yJIbTaTa: BEITOJHCHHOE 3a/[aHHeE.

Kputepun ounenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHINOJIHEHA B MOJHOM 00BEME ¢ COONIOCHUEM
HEOOXO0IMMOM MOCJIEA0BATEILHOCTH ACHCTBUM.

Ouenka "'Xxopomo" cTaBUTCS, €CIIU BBIIIOJIHEHbI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO IOMYILEHBI
2-3 Henmouera.

Ouenka "y0BJIETBOPUTEIBHO' CTaBUTCS, €CITU padOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbLHBIC PE3YJILTATHl U BHIBOJIBI.

OuneHka '""HeyI0BJIEeTBOPUTEIBLHO'" CTAaBUTCS, €cld paboTa BBIMOIHEHA HE TMOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u Jiorapu(pmbl

IIpakTHyeckoe 3ansaTHE N2 6
«PelieHre HPPAUMOHAJIBLHBIX YPABHEHUI»

Hesasb padorbi: O000IMNTh, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHMS YUYaIlUXCsS MPU PELICHUU
Pa3IMYHBIX BUJOB UPPALMOHAIBHBIX YPaBHEHUH.

Boinosnenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHATBHOW JAEATENbHOCTH NPUMEHUTENBHO K
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Pa3IMYHBIM KOHTEKCTaM;
OK 02 Vcnonb3oBaTh COBpPEMEHHBIE CpEACTBA IMOWCKA, aHAIM3a W HMHTEPIPETAIMd HHPOPMALUA M
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHON JIEITeIbHOCTH;

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

3aganue
Pemnre ypaBHeHus:
1) Vx—1=4

2) V3x+7+4=0;
3) 7-Vx+2=4
4) V16x%+16x +29 = 5;

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

6) V2x—4—+/x+5=1;

7) V5+Vx+3=3;

8) V2x+1++vx—3=2Vx.

ITopsinok BbINOJIHEHHS PadOTHI

1) IIpu BO3BeneHMM ypaBHEHMsS B YETHYIO CTENEHb IOJIY4aeTcsl ypaBHEHHE, SIBIISIOLIEECs
CIIEACTBUEM MCXOAHOTO. [103TOMY BO3MOXHO NOSIBJIEHHE MOCTOPOHHUX PEIIEHUN YypaBHEHHUS, HO HE
BO3MOJKHa moTepsi KopHell. [IpuunHa npuoOpereHust KOpHEH COCTOMT B TOM, YTO IPH BO3BEJICHHUU B
YETHYIO CTEIEHb YMCEJI, PaBHBIX 110 a0COIIOTHOW BEJIMYMHE, HO Pa3HbIX 110 3HAKY, MOJy4aeTcsl OJUH U
TOT € pe3yybTar.

Tak KaK MOTYT HMOSIBUTHCSI IOCTOPOHHUE KOPHH, TO HEOOXOIMMO JAeNaTh MPOBEPKY, MOJACTABIISS
HalJICHHbIE 3HAYEHUS HEU3BECTHOM TOJIBKO B II€PBOHAYAJIbHOE YpaBHEHHE, a HE B KakKHE-TO
MIPOMEXKYTOUHBIE.

2) [Ipu pemieHMH MppanMOHAIBHBIX YpaBHEHHH IOJIE3HO IMepe]l BO3BEAEHUEM 00enx uacTel
YpaBHEHHUS B HEKOTOPYIO CTENEHb "YyeAUHUTh pajnuKain'.

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

2
(V5x —8) =42
5x -8 =16
5x=16+8

5x = 24
24

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

Kpurepun ouenku:

Ounenka "0oTJMYHO'" CTaBUTCA, €ClM padOTa BHIMOJIHEHA B MOJHOM 00BEME C COOIIOJCHHEM
He00XO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.

Ounenka ''Xopomo' CTaBUTCS, €CITU BBIMOJTHEHBI  TPeOOBaHHMS K OLEHKEe "OTIMYHO", HO
JONYIIEHBI 2-3 HEeJ04YeTa.

Ounenka "y/10BJIETBOPUTEIBHO' CTaBUTCS, €CIM padOTa BHIMIOIHEHA HE IMOJHOCTHIO, HO 00BEM
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BBIIIOJIHEHHOH YacTH TAKOB, YTO IMO3BOJIACT IMMOJYYHUTD IPABUJIBHBIC PE3YJIbTAThHI U BHIBO/IBI.
Ouenka '"HeyJa0BJIeTBOPUTENbHO'" CTaBUTCS, €clii paboTa BBHIMOJHEHA HE TOJHOCTHIO WITH
O6’béM BBITIOJTHEHHOM YacTH pa6OTBI HC MMO3BOJIACT CACIATh IPABUJIBHBIX BBIBOAOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTHyeckoe 3ansaTHe Ne 7
«IIpeoOpa3oBanus BbIpaKeHHUIl, COiEPKAIIMX CTENIEHH U PAIHKAIbD)

Heap padorbi: O600MNUTH, 3aKPENUTh U CHUCTEMATHU3WPOBATh 3HAHHS YYaIIMXCSA NMPU  PEIICHUU
3aJJaHUi 10 MPeoOpa30BAHUIO BBIPAKECHUH, COJACPXKAIIUX CTENEHH M paaukaisl. PaccMoTpers Hx
pUMEHEHHE B IPUKIAIHBIX (popmynax

Boinosinenue padorsl cnocodcTByeT (opMUPOBAHUIO:
OK 01 Beibupath crmocoObl pemieHds 3aaad NpoPecCHOHANBHON eATEeNbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTUBE U KOMAaH/IE;
I[IK 3.2. CocraBisTh OTYETHYIO JIOKYMEHTALMIO 1O pe3yjabTaTaM HajaJAKd U HUCIBITAaHUU

TEIUIOTEXHUUECKOT0 000PYIOBAHMS M CUCTEM, TEIUIO- M TOIJIMBOCHAOXKECHUS

3aganue

1. Brruuciure:

a) V24-9; 6) V48-27;
B) m; r) m;
) Y160 - 625; e) V48 -162;

2. Hpe,[[CTaBLTC BBIpAACHUEC B BHUAC CTCIICHU U HalJIUTE€ €ro 3Ha4YcHHE npu AOaHHOM 3HAYCHHU

MEPEMEHHOM:
a5-a~8 L p=° 1,
2) a2 npu a = 6; 0) p=2.p-5 npup = 27
b =1 —3y2. L _
B) s mPHb =25 r () = mput=01L

3. M3BeCTHO, YTO [MAaMETP CTEPHKHA-TOABECKM M3 apMarypHoi cramm d, =3cm. Onpenenure
2
TpeOyeMyIo IIONIAib CEYEHHUs CTEPKHA Ay, (CM”), ecn TUaMeTp 3anaercs 1o Gopmyie

4-4,,
d,, =,[—— . 3HaueHuWe 7 BO3BMHUTE PaBHOE 3.
4

4. Tlepuon monypacnana Beniecta paBeH 140 cyrok. Ckonbko BemiecTBa octaHercs uepes 10 jer, eciau
€ro HavyaJibHasi Macca paBHa 8r?

5. KoIM4ecTBO TEMIOTHI, BBIIEIIEMOE IPOBOJHUKOM C TOKOM, BbIMcisercs 1o gopmyne: Q = I% - Rt.
Haiinure cnmy Toka (B Amnepax), ecmn Q = 720 /x, R=90mM, t =5c.

IHopsaok BbINOJIHEHUS PA0OTHI

BriHecuTe 3HaK MUHYC U3 IpoU3BeIeHUsA. BOCnob3yiiTeCh CBOMCTBOM CTENEHU C OTPULIATEIIbHBIM
MoKasareneM. YTHOTpeOuTe CBOWCTBO BOCIPOU3BEACHHS BO BTOPYIO CTeneHb. J[1s OKOHYATeIhHOTO
YOPOIIEHUS ATOTO TPHUMEpa BOCTOJIB3YWTECh NPABWJIOM YMHOXKEHUs npoOeii. B mocmemnem mrare
BOCIIOJIB3YUTECH JEJIEHUEM CTENECHEN C OJIMHAKOBBIM I10KA3aTENIEM.

B sTom ciiydae Hamo MPUMEHHUT CBOMCTBO CTEMEHEW C OTPHUIATEIbHBIM IMoKa3areiaeM. UToObl
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pasrpy3uTh MOMYyYEHHYIO JpoOb, HA/I0 IpeodpazoBaTh ATy ApoOs B AeneHue. [IpuBectu npodk k 00ImeMy
3HAMEHATENI0 M TPOU3BECTH CIOKEHHE Npobeit ¢ obmuM 3HameHaTeneM. [lociaeaHum marom cuenaTth
COKpallleHHE.

Onpenennure TOPSIOK JACHCTBUA. BbIpakeHne B TEpBOM CKOOKE NPHBEAUTE K O0OIIeMy
3HAMCHATENI0, B UHUCIIHTEJIC CAENaiTe TPYNIHUPOBKY W BBIHECUTE OO MHOXHUTENh 3a CKOOKY.
BrimonHuTe neneHue, cokparute Ha oOmuid MHOXHUTENb. [locnenHee neiicTBue — CloXKeHUE APOOEH
OJIMHAKOBBIMY 3HaMeHaTesMu. [IpuBeuTe MOMOOHBIE CllaraeMele.

1) Ynupoctuts Beipaxkenue: ()"  x'y*z’
x2y3 X10y10217
Brauane Haj0 MpoBeCTH PACKPHITHE CKOOOK, JUISl 5TOTO BOCIOJIb3YEMCSI CBOMCTBOM CTETICHEH.

(-3)6) _(42) . 6-3

X X _ _ _ -12.3 _-3_-5_-10_

_ _ Yy —x”°y5102”7=X y-x 3y o7 0=
X

Bocrmosb3yemcsi CBOMCTBOM CTEINCHEH C OTPUIIATEIIbHBIM ITOKA3aTEIIEM.
=) : _ 1 .
le x3y5210
OtBer: »° 1
le x3y5210

2) YIpOCTUTH BBIpAXKEHUE

Jx +1 . 1
xx+x+x 2 Jx

Pemenne. Beenem 0003HaueHne a=+x , Torgax=x)2=a’>, xJx=aa=a° .

®dopmyna U3 yCcIOBHs 3a1a4U TOCTIE 3aMEHbI OYAET BBITTISIETh TaK: atl . 1

A 5.3 , a*+a’+a a*-a
3amertuM, uto a -a=a(a’-1")=a(a-1)(a"+at+1).
Torna a+l . 1 a+1 'a(a—l)(a2+a+l)

: = =(a+1)(a-1) =a’-1.
a+a*+a a*-a a(a*+a+1) 1 ( Ya=D)

BepnewMmcs k 3ameHe: a’-1=x-1.
Oteert: x-1.

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

Kpurepun onenkn:

Ouenka "oTaMYHO" CTaBUTCS, e€ciM paboTa BBINOJIHEHA B IOJHOM 00BEME C COOIIIOJICHHEM
HEe0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

Ounenka 'Xopomo' CTaBUTCS, €CITU BBIMOJTHEHBI  TpeOOBaHMS K OLEHKEe "OTIMYHO", HO
JONYIIEHBI 2-3 HEe04YeTa.

Ouenka "y/10BJIeTBOPUTEIBHO' CTaBUTCS, €CIM padoOTa BHIMOIHEHA HE MOJHOCTHhIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ''HeyJ10BJIeTBOPUTENbHO' CTaBUTCS, €ciii paboTa BBHIMOJHEHA HE TOJHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckoe 3ansaTue Ne 8
«PewieHne nMoka3areJIbHbIX YpaBHEHHID)
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Heap paGorbi: 0000IIKTH, 3aKpPENUTh M CUCTEMATU3UPOBATH 3HAHMS YYalIUXCS [0 METOoJaM
pelleHns OKa3aTelbHbIX YpaBHEHU. PaccMOTpeTh mpuMeHeHNe MoKa3aTeabHbIX (PYHKIIHMA

BoinosiHeHue pa6oTsl cnocodcTByeT (POPMUPOBAHUIO:
OK 01 BrpiOuparp crmocoObl pemieHus 3amad npodecCHOHAIBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOMCKA, aHAJIM3a W HMHTEPIPETAIMH HHPOPMALUA H
MH(OPMAIMOHHbBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(pECCUOHATBLHOM 1A TebHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.
I[IK 3.2. CocraBiasiTb OTYETHYIO JOKYMEHTAIMIO [0 pe3ylbTaTaM HAJAAKd M  HCIBITAHUH
TEIUIOTEXHUYECKOTO 000PYI0BaHUS U CUCTEM, TEIJIO- U TOIUIMBOCHA0KEHUS

3aganue
1. Pemuth ypaBHEHUS:
1\* x
a) (3) = 1; 6) 0,5% = 0,125;
x _ 1, x L,
B) 4 " 16’ r 7 T 343’
m) 10* = Y/1000; e) 0,3* = {/0,0081;
x_ 1, 1\ _ :
®) 5% = 7= 3) (E) = 25v5;
n) 2%t =4, k) 0,4*75% =0,16/0,4;
2—-x
1) 531 =02 w (3)  =8VZ;
ez l 2x+3. l 4x—-7 _ Lx-3.
H) 3 - (3) ’ 0) (6) =675
3x+7
)77
1'[) 3X 3x+3 = —78; (1)3x+8
= = 49;
7
C) 52x—1 _ 52x—3 — 4_ 8' (E)Sx—l + (E)Sx — i
" T) 3 3 T 9’

h
2. JlaBiieHHeE BO3/yXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha xakoii BbICOTE

JaBJeHue Bo3iyxa paBHo 12811a?
3. Cuna TpeHHs >KEJIE3HOTO Tpoca, HAMOTAaHHOTO Ha >KEJe3HbI OapalaH, JaeT BO3MOXKHOCTh
ypaBHOBECHTh MeHbleil cuioit F, Bombiiyio cuny F, kotopyro Beraucisior o popmyne F =F;-3",

rjae N - 4YWUCcI0 BUTKOB Tpoca Ha Oapabane. TpeOyercs yCTaHOBHUTH CKOJIBKO pa3 TPOC HAMOTaH Ha
Oapaban, ecnu cuioit 8 H ynepxkupaercs rpys 24 H.

IHopsinok BbINMOIHEHHs PA0OTHI:

OGe 4acTH ypaBHEHHS NMPHBOAMM K OJHOMY OCHOBaHmIO: a'® =a®%

, THC (a>0,a=1)3aTeM
ucrnons3yeM creayromee coiictBo: ( a'® =a®?) o (f(x) = d(x).

Pemnre ypaBHeHue: 1-05. [51-0,001-

Pemenue: [IpeoOpazyem ypaBHeHHE K BULY: o™ =a®™ .
02050105 _013 5 02+ ~05+05 _013 5,00+ — 03

3aTeM pelraeM ypaBHEHHE: x> =3=x, =3 ,x, =/3.
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®opma npeacTaBieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHNE

Kpurepum ouenku:

Ounenka "OTJMYHO" CTAaBUTCS, €clii paboTa BBIMOJIHEHA B IMOJHOM 00BEME C COOJIIOICHUEM
HEe0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"xopomo'" CTaBUTCSA, €CIM BBHINOJHEHBI  TpeOOBaHUA K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "yI0BJIeTBOPUTENbHO' CTaBUTCA, €CIIM pabdOTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISET MOJYYUTh IPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

OuneHka '""HeyJI0BJIEeTBOPHUTEIBLHO'" CTAaBUTCS, €ClM paboTa BBIMOJHEHA HE TMOJTHOCTHIO WU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJISET ClIeNaTh PaBUIIbHbBIX

Tema 1.3 Kopnu, crenenn u jgorapugmsl
IIpakTuyeckast padora Ne 9

«Penienue nmokazaTejbHbIX HEPaBCHCTB»

Heanb: HayunThes pemath noka3aTeabHbIE HEPABEHCTBA

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJICTBA MOMCKA, aHajIM3a M HMHTEpIpeTalud HUHPOpMaLuu U
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEeIbHOCTH;
OK 04 DddexTrBHO B3auUMOJIeCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.

MarepuanbHoe o0ecniedenue: VHauBHUIyalbHbIE 33aHUs, CIIPABOYHBIE MaTEpPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3ananmue:
1.PemuTe nmpocreiinme nokasareabHbIe HEPABEHCTBRA:

n* . x < L 3x < 1
1)(6) <216; 2)27* >3 32 <

2. Pemnre nmokasaTebHbIE HEPABEHCTBA:

1) 5¥*~2x-1 < 75;
2) 3%+2 4 3v-1 < 28
IopsiI0K BHINOJHEHUs PAGOTHI:
1. 3amummTe MOKa3aTelbHOE YPAaBHEHHUE.
2. OO0e 9acTH HEPAaBEHCTBA MIPUBEIUTE K OJJHOMY OCHOBAHHUIO:
af @) > qet)
3. Tlpu peleHuy MOKa3aTeIbHBIX HEPABEHCTB HEOOXOAMMO yUecTh CBOHCTBO MOHOTOHHOCTH
dynxun, Te. mpu a > 1 a/® > a?® < f(x) > p((x)
mpu 0<a<1a’® >a?® < f(x) < px) .

4. Pemure mosy4mBIIeeCs anredOpandeckoe HEPaBeHCTRO.
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5. 3amuimre oTBET.

3amnucaThb 3a1aHUC B TETpaJb U PCUIUTh.

1. (%)x <216

Penrenue:

X -3
) <G 0 -
x> -3 -3

Otser: x € (—3; +0)

2. 5X*~2x-1 < 5
Pemtenue:
5x2—2x—1 < 52
x> =2x—-1<2

x> —-2x—-3<0

x2—=2x—-3=0 + — +
x1=—1, x2=3 U O o
-1 3

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

3* =y;
9y +1y < 28;
91y < 28;

y<28:9% y<3.

BepHemcst k crapoii nepemenHoi: 3% < 3\\

x <1 1
dopma npeacTaBIeHUs Pe3yJIbTaTa: BHIIOJHEHHOE 3aJaHIe

v

Kpurtepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aITMCU Y BEIYMCICHUA.

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

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TaKOB, YTO TMO3BOJISIET MOMYUUTh MPABWIBHBIE PE3YJIBTAThI U BBIBOJIBI; B X0JI1€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABIISICTCSA, €CIM PaboTa BBHITIOJHEHA HE MOJHOCTHIO HIIH

25



00BEM BBLITTOIHEHHON YaCTH pa6OTI>I HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

Tema 1.3 KopHu, crenenu u jorapugmsi
IIpakTnueckas padora Ne 10

«Haxo:xneHue 3HaYeHUIl JorapudmMa no nNpousBoIbLHOMY ocHoBaHu10. [lepexox oT ogHOTO
OCHOBAHUA K Apyromy. Boluucienue u cpaBHenue jgorapugmon. JlorapupmupoBanue u
NMOTEHIIUPOBAHUE BHIPAKEHUID)

Heanb: O000MMUTE, 3aKPENUTh U CUCTEMATH3HPOBATh 3HAHUS YydJalIuxcs 1mo teme. PopmMupoBaTh
HaBbIKM HAXOXXJCHUS 3HAYCHHUH JIOrapu(pMHUUYECKHX BBIPAKCHWH, MPUMEHSs OINpe/ielieHue U CBOWCTBA
norapuMoB, JlorapuMupoBaTh U NOTEHIIMPOBATH BBIPAYKEHHS.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath cmocoObl pemieHus 3anad MpodecCHOHATbHONW AESITEIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaH/IE.
I[IK 3.2. CocraBiarh OTYETHYIO JOKYMEHTAlMIO [0 pe3ysbTaTaM HaJlaAKd M HCIBITAaHUN
TEIUIOTEXHUYECKOTO 000PYIOBAaHUS M CUCTEM, TEILIO- U TOIUIMBOCHA0KEHUS

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTBHI JICKIIHIA.

3aganue:
1. Bemuucimure: a) logg,s 0,64 +loggs 10;

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

2. Haiiute 3Hauenye BoIpakenns: 271710836 — 410840125

3. Tlponorapudmupyiite BbIpaK€HUE IO MPOU3BOIHLHOMY OCHOBAHHUIO:
a?¥d
p3c5’

4. EMKOCTb BHICOKOBOJILTHOTO KOHJIeHcaTopa B JaTunke C = 2 - 107°®. [apannensHo ¢
KOHJIEHCATOPOM MOJIKIIIOUEH PE3UCTOP ¢ conpoTupiaeHneM R = 5-10° Owm. Bo Bpems paboThl
JaT4yvKe HampsbkeHue Ha konjaeHcarope Uy = 16 kB. Ilocne BbIkItOUeHHST JaTYMKa
HamnpspKeHUEe Ha KOHJIeHcaTope yobiBaeT 1o 3HadeHust U (kB) 3a BpeMs, onpeaensiemoe

U
BeIpakeHueMm t = aRC log, Fo(c), rae « = 0,7— nocrosiHHas. Onpeaenure HapsKEHUE Ha
KOHJIEHCATOPE, €CIU NOCIIe BBIKIIIOUEHUS JaTyrka rmpouwio 21 ¢. OTBeT AailTe B KUJIOBOJIbTAX.

Ilopsinok BbINOJHEHHSI padOThHI:
1) Vcnonp3yiiTe COOTBETCTBYIOUIME CBOICTBA JIOTApU(PMOB U OIpeAeIeHUE Jorapupma.
2) Hcnonp3yiiTe OCHOBHOE JIOTapu(MHUECKOE TOKIESCTBO U CBOMCTBA JIOTapH(PMOB.
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1) a) Beruucnure: logg,5 0,64 + logg s 10

Pemenue: logg ;5 0,64 +logps 10 = =

log . a
Hcnone3yem GopmMyity mepexoja K HOBOMY ocHOBaHui0 0g, & = g—cb , IOJY4UM
log, 0,64 1
=—+log,.10==log,.0,64+1log,.10=
Iog 05 0,25 g 0,5 2 g 0,5 g 0,5

Jaiee UCIoJIb3yeM CBOWCTBA Jlorapuma CTereHu U jorapiudma nponu3BeACHUs
=log 45 v0,64 +log 510 = log ,5(0,8-10) = log , s 8 = —3. Otger: -3.

6) 2log, 6 +10g, 0,2 + %log4 25 — %log4 81

Pewenne: 2log, 6 +log, 0,2 + %log4 25 — %log4 81 = log, 62 + log, 0,2 + log, V25 —
log, V81 = log, 36 + log, 0,2 +log, 5 — log, 9 = log, 36:0,2:5

9

=log,4=1

2) Haiiure 3HaueHue BhIpaxeHus: 271710836 — 4710840125
Pemenne: 271710836 _ 4~10840,125 _

Hcnonb3yeM CBOMCTBA CTENICHEH W OCHOBHOE JIOTapU(PMHIUECKOE TOXKIESCTBO

_ 1000 33 27 1 7
3V1-logz 6 _ 410840,12571 _ 93-3logs6 _ 4l084755= — _ ~ o _ "'  o__ _aqo__~"_
(33)1-logs 41084 =3 083 49847125 = 31082216 8 = 216 =3 8 = 78
OTtBeT: — 71.
8
3) IIponorapudmupyiite BoIpaKEHHE 10 TPOU3BOJILHOMY OCHOBAHHIO:
a?¥/d
b3c5’

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

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

2. Hcnonw3ys cBoiicTBa lorapudmMoB, He0OOXOAUMO yOpaTh BHYTpH Jiorapupma Takue AeUCTBUS, KaKk
BO3BEJICHUE B CTEIIEHb, BO3BEJICHUE B KOPEHb, YMHOKEHUE U JICTICHNE

[Tponorapudmupyem no ocHosanuto 10:
2%/d 1

lg 23;/5_ = lga® + lg\d — Igh® — lgc® = 2lga + S lgd —3lgb —5lgc;

4) EMKOCTB BHICOKOBOJILTHOTO KOHIeHCaTopa B Aatunke C = 2+ 107°®. [lapannenbHo ¢ KOHIEHCATOPOM

TIOJIKJTFOYEH PE3UCTOP ¢ conpoTuBieHneM R = 5-10° Om. Bo Bpems paGoThl 1aTuvKe HaIpsKEHHE Ha

koHnencatope Uy = 16 kB. [lociie BRIKIIFOUSHHST TaTYMKa HANPsDKEHUE HAa KOHACHCATOpE YObIBAaET 110

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

Onpenenurte HaOpsHKEHWE HA KOHAEHCATOPE, €CIIM MOCJIE BBIKIIIOUeHUsT JaTtyuka npouuio 21 c. OTeer
JIaliTe B KMJIOBOJIbTAX.

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

16

10g27— 3;
U = 2 kB.

®opma npeacTaBiaeHus pe3yJbTaTa: BBIIOJHEHHOE 33aJaHUE.

Kpurtepun ounenku:

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

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh NMPABUIIbHBIC PE3YIbTAThl U BBIBOJIBI;, B XOE
MpOBEACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKY.

Ouenka '"Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM 4acTH pabOThI HE MTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u JJ1orapugmsl
IIpakTnyeckas padora Ne 11
«IlocTpoenne rpadpukos Jorapupmuyeckux GpyHKuuin»

Heab: OGOOMNUTh U CUCTEMATU3UPOBATH 3HAHUS y4alIUXcs, (OPMUPOBATH HABBIKH MOCTPOCHUS
rpadgukoB JorapuMuUecKuX (PYHKIIUHA C MOMOINBIO MPeoOpa30oBaHW M MCCIEIOBAHUS HUX CBOMCTB.
PaccmotpeTs npuMeHeHue 1orapudmMoB.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonp3oBaTh COBpEMEHHBbIE CpEACTBa IOMCKA, aHANW3a U MHTEpHpeTanud UHPOpPMalUU U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 TPO(pECCUOHATILHOM 1A TeIbHOCTH;
OK 03 IlmaHupoBaTh M peaIU30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE W JIMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS MO MPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIUYHbIX KU3HEHHBIX CUTYaIHIX
OK 04 D¢ dexTrBHO B3aUMOJIeCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMAaHIE.

28



IIK 3.2. CocraBiaTh OTYETHYIO JOKYMEHTAlMI0 [0 pe3yJbTaTaM HaJaAKd M  HCIBITAaHUU
TEIUIOTEXHUUYECKOT0 000PYOBaHUS U CUCTEM, TEIJIO- U TOIIMBOCHAOKEHUS

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

3ananmue:

B ontHOIi cucTeMe KOOpAMHAT OCTPOUTD IpadyK 3JIeMEHTAPHON U TaHHON (YHKIUIL:

1. y=log,(x —2);
2. y=2-logix;
2

3. y=logs(x—2)+1

IMopsinok BbINoOJIHEHUS PadOTHI:
1. Omnpeznenure, ¢ MOMOIIBIO KAKUX T€OMETPUUYECKUX MPEOOpa30BaHUN MOXKHO HOCTPOUTH Irpaduk
3aJJaHHOH (PYHKINH:

I'paduk dyaxuuun y = f(x) + B monydaercs napauieIbHBIM IEPEHOCOM rpaduka
¢bynkuun y = f(x) B MOJOKUTEIBHOM HallpaBiieHUH BJoJb ocu Oy Ha paccrosHue B,
ecnu B > 0 u B oTpunatensHOM HampasiieHu# B1oiis ocu Oy, eciim B < 0;

I'padpux ¢ynxmum y = f(x + b) nomydaercs mnapamieabHbIM IIEPEHOCOM Tpaduka
¢bynkuuu y = f(x) B MOJOXKHUTEITHHOM HaNpaBiICHUU BIOJb ocu OX Ha paccTrosHuE b,
ecnu b < 0 1 B oTpULIaTEILHOM HampaBieHuH B1oJib ocu Ox, ecnmu b > 0.

I'paduk Qynkuumu y = —f(x) momydaercs CHUMMETPUYHBIM OTOOpa)KeHUEM rpaduka
y=f(X) otHOCHTEILHO OCH OX.

I'padpux pynkum y = Af (x), nosnydaercs pacTsbkeHueM rpaduka y = f(x) BIoib ocu
Oy ot ocu Ox B A pa3 ipu A > 1 unu cxarueM Boib ocu Oy k ocu Ox B 1/ Aba3 mpu

A<
I'paduk pynkuun y = f(ax), nonyuyaercs cxatuem rpaduka y = f(x) Bromb ocu Ox K

ocu Oy B a pa3 npu a > 1 unum pacTsikeHueM Brosb ocu Ox k ocu Oy B 1/ a pas mpu
a<l.

2. TlocTpoiiTe HCXOMHBIN rpaduK.

3. TlpousBenute HyXHbIE MpeoOpPa30BaHUS U MOCTPOITE HEOOXOAUMBIH rpaduK.

4, Jlns oborpeBa MOMEIIEHHs, Temieparypa B kotopom paBHa T, = 20°C, yepe3 pamguarop
OTOILICHHMSI, TIPOIYCKAIOT Topsuyio Boay temmepatypoir T = 100°C. Pacxon npoxosiiei depe3 Tpyoy
Boabl M= 0,2 kr/C. [Ipoxos mo Tpybe paccrosHue X (M), Boaa oxiaxkaaercs 10 Temmepatypsl T°C, npu

yeM

cm =5

x = a—log

y oS T-—T,

rae ¢ = 4200 :x/kr*C — TEeII0eMKOCTh BOIBI
y=42 Br/m ~ "C— kosddumuent Temoobmena
a = 1.4 — mocToAHHAA.
Jlo kakoii Temnepatypsl (B rpagycax Llenbcus) oxyaguTcst Boja, iy JUTHHA TPYOs! 28 M?

1. y=log,(x —2).
[TocTpoum cHauana rpadpux pyHkuun y = log, X.
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I'paduk pyukuuu y = log,(x — 2) HOIyYUM mapauielIbHBIM IIEPEHOCOM BIOJIb ocH Ox BIIPaBO Ha
2.

v

2. y=logsx—2
[Toctpoum cHavana rpaduk ynkuuu y = logs x.
I'padux pynkumu y = logzx — 2 momyduM napauieTbHbBIM IEPEHOCOM BJI0Jb ocH (Jy BHU3 Ha 2.

¥y
[]

3. Jlorapudmuueckue pyHKIIMN paclpoCTPaHEHbl YPE3BbIYAITHO IIMPOKO KaK B MaTeMaTuKe, TaK U
B €CTECTBEHHBIX HaykaX. [IpuBenéM HECKOJIBKO MPHUMEPOB HCIIOJIB30BaHMUS JIOrapu(MoB B
Pa3HOOOpa3HBIX HAYKaX.

B cratuctuke u Teopuum BeposITHOCTEH JorapudM BXOAUT B Psii NPAKTUYECKH BaKHBIX
BEPOATHOCTHBIX pacrpeneneHuil. Hampumep, norapupmuyeckoe pacnpeleseHne HCIONIb3yeTcs B
reHetuke M ¢usuke. JlorHopManbHOE pacHpefeNeHHe 4YacTo BCTpEYaeTcss B CUTYyalusX, Korja
uccienyeMasl BeJIMYMHA €CTh NMPOM3BEICHUE HECKOJIBKUX HE3aBHUCHUMBIX IOJIOKHUTEIBHBIX CIy4YaiHbIX
IIEPEMEHHBIX.

3akon bendopna («3akoH mepBod HUQPPHI») OMUCHIBAET BEPOSTHOCTH TOSIBICHHUS OMpPEAeIEHHON
nepBoil 3Havamed nudpsl Ipy U3MEPEHUH peaIbHBIX BENWYHMH. {151 OLIEHKHM HEM3BECTHOTO Mapamerpa
LIIMPOKO MPUMEHSIIOTCSI METOJI MAaKCUMAJIbHOTO MPaBIONOA00US U CBSA3aHHAs C HUM Jiorapupmuueckas
(byHKIMS TPaBaoNo100us.

QOnyKTyallud Npu ciydallHOM OJIy’KJaHUHM ONMChIBaeT 3akoH XuHuMHa-Koamoroposa. Jlorapupm
UCIIOJIB3YETCSI B ONPENENICHUSAX TaKUX BEJIWYMH, KaK I[I0Ka3aTelb KOHCTaHTBHl aBTONPOTOJIM3A
(caMOMOHM3AIMK MOJIEKYJIBI) M BOJIOPOIHBIN MOKa3aTelNb (KUCIOTHOCTH PacTBOpPa).

Jlorapudmuueckasi crnupaib IEpPeceKaeT CBOM PaJMYC-BEKTOPHI IOJ IOCTOSHHBIM yrioM. Ha
OCHOBAHMH 3TOT0 €€ Ha3bIBAIOT PABHOYTOJILHOM. DTO CBOMCTBO HAXOJUT CBOE MPUMEHEHUE B

TeXHUKE. Jle0 B TOM, 4TO B TEXHHUKE 4acTO MPUMEHSIOTCS Bpalaroniecs: Hoxxku. Cumna ¢ KoTopon
OHM JIaBAT Ha pa3pe3aeMblii MaTepuaj, 3aBUCUT OT yrja pe3aHus, T.€. YIrjla MexXay JIe3BUEM HOXKa U
HampaBJICHUEM CKOPOCTH BpaleHus. [Ji1 HOCTOSHHOTO JaBJIEHUS HY)KHO, YTOOBI YTOJI Pe3aHUs COXPaHSI
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IIOCTOAHHOC 3HA4YCHHEC, a 3TO GYILCT B TOM cJjydae, CCJIM JIC3BUA HOXKeH OYCPUYCHLI IO AYyTe
nmorapu(MHUYecKor crivpaiu. BenuunHa yriia pe3anus 3aBUCHT OT 00pabaThiBaeMOro MaTepuara.

B ruzpporexHuke mo norapuMuyeckoi croupanyd u3rudaroT TpyOy, MPOBOISIIYIO TOTOK BOABI K
jonactsM TypOuHbL. bnaromapst Takoir ¢opme TpyObl MOTEpU SHEPTUU HAa WU3MEHCHHE HaNpaBJICHHUS
TCUCHHUSA B TPY6G OKa3bIBAOTCSA MHHUMAJBbHBIMU W HAIlOp BOJbI HCIOJB3YCTCA C MaKCHUMaJILHOHU
MIPOU3BOIUTEILHOCTBIO.

(I)opMa NMpeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HEOOXOIMMOM IOCIeI0BATeILHOCTH JICUCTBUI; B OTBETE NPABHWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

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

OueHka '""HeyI0BJIETBOPUTEILHO'" BBICTABIISETCS, €CIIM PA0OTa BBHIMOJTHCHA HE MOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MO3BOJISET CACNIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi
IpakTuyeckas padora Ne 12
«PemreHne Jorapu(pMuyecKuX ypaBHeHHU D)

Heanb: OO600mUTH, 3aKpeNUTh M CHCTEMATU3UPOBATh 3HAHUS YYAIIMXCS MO METOJaM peleHHs
Jorapu@mMuueckux ypaBHeHU. @OpMHUPOBATh HABBIKU PELICHUS] YPABHEHUH.

Boinosinenue padorsl cnocodcTByeT GOpMHUPOBAHMIO:

OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(ecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM ;

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA MOMCKA, aHaIM3a M HMHTEpIpEeTalud HHPOpPMalUU U
MH(}OPMaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEeIbHOCTH;

OK 04 D¢ dexTrBHO B3auMOIeCcTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.

MarepuajbHoe obecnedyenne:
I/IHHI/IBI/IJIyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTEI J'IeKIIPIfI.

3apanme: Pemure norapupmMudeckrue ypaBHEHUS:

1) log,(2x — 6) = 3;

2) log,(2x% —3x — 4) = 2;

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

5 lgvx—7+Igv3x—-8=1.

ITopsinok BbINOJHEHHs padOTHI:
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[lepen wavasoM pemieHUs ypaBHEHUS HYKHO HaWTH 00JacTh JOMYCTUMBIX 3HaueHud. Mcmomb3ys
cBoiicTBa JIorapu(MoB 00€ YacTH ypaBHEHHUS IPUBOAUM K OJHOMY ocHoBanuio log, f(x) = log, g(x).
[Torenmupyem obe yactu ypaBHeHus, moinydaem f(X) = g(X). Pemaem mosnydenHoe ypaBuenue. T.K.
MOTEHIMPOBAHUE YPaBHEHHS MOXET MPUBECTH K MOSBICHUIO IOCTOPOHHHX  KOpPHEH, TO JeiaeM
[POBEPKY. 3alnChIBAEM OTBET.

3anucarh 3aJJaHuE B TETPA/b U PELIUTH.

1) log,(2x—6) =3

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

[IpoBepum, npuHANEKUT JIU HalWAeHHBIN KopeHb O/13:

2:435-6=81>0

Ortser: 43,5
2) log,(2x?> —3x—4) =2 O/13:2x* —3x—4>0
x?>=2x*-3x—4 x>0x#1

x2—2x*+3x+4=0

—x?4+3x+4=0

x?2—3x—4=0

x,=-1x,=4

[IpoBepum, npuHaanexar a1 HaliaeHHble Kopau OJ13:

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

X, =4 2:-4°-3:4—4>0
32—-12-4=16>0

OtBet: X, = —1; x, = 4

x>0
x—4>0
Hcrosb3yeM CBOWCTBA M ONIPEIENICHUE Joraprugma:
logs x(x — 4) = 1;
x% — 4x = 51;
x2—4x —5=0;
x, =-1;x, =5.

3) logsx +logs(x—4)=1 OI3: {
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[IpoBepum, npuHaiexaT v HalaeHHbIe KopHu O/13:

—1 < 0, 3HauuT Xx; = —1- MIOCTOPOHHUIN KOPEHb.
5>0;, 5—-1=4>0.
Otser: 5

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

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

2x2 —7x + 6 = x? — 2x;

2x2 —T7x+6—x*+2x=0;

x> —=5x+6=0;

X, =2; x, =3.

[IpoBepum, npuHaanexar 1 HalaeHHble kopau O/13:

2>0;

X, =2;92:22-7-246=0
2—2=0
3>0;

X, =3142:32-7-3+6>0;
3—2>0

OtBerT: 3.

x> 0;
Ol3: {2x2 —7x+6 >0
x—2>0

®opma npeacTaBiaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJJaHNe

Kputepun onenkmn:

Ouenka "OTJHMYHO" BBICTABISETCS, €CIM paboTa BBHIMOJHEHA B MOJHOM O0OBEME C COONIOICHUEM
HE0OXOIMMOM TOCIENOBATENBHOCTH JEHCTBHUI; B OTBET€ MPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE

3aI1uCHu U BBIYHCIICHUA.

Ouenka "xopouio" BBICTAaBISETCS, €CJIM BBHIOTHEHBI TPEOOBaHUS K OIIEHKE "OTIUYHO", HO JOMYIICHBI

2-3 Heqmouera.

Ouenka '"ynoBJIeTBOPUTEIbHO' BBICTABISETCSA, €CIM paboTa BBHIMOJIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPABUIBHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€

MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka '"HeyJ10BJIeTBOPUTEIBHO'" BBICTABIISIETCS, €CITU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO WU O0BEM

BBIIIOJIHEHHOM YacTH pa60TBI HC MMO3BOJIACT CACIIATH IPABUJIBHBIX BBIBOIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnueckas padora Ne 13

Pemenue jorapupMuyecKux HepaBeHCTB

I.[e.m;: O606H_II/ITL, 3aKpCIIUTh U CUCTCMATU3UPOBATL 3HAHUA YYAIIUXCA 110 MCTOAAM pPCHICHUA

Jorapu@mMuueckux HepaBeHCTB. @OpMHUPOBATh HABBIKY PEIICHUS HEPABEHCTB.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAuH HH()OpMAIUH H
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBIITOJIHEHUS 3a4a4 MPO(ECCHOHAIBHOM JISSITEIbHOCTH;

OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNs, CIIPAaBOYHBIC MaTePHaIIbl, KOHCIEKTHI JICKIUH.

3ananme: Pemure norapudMuyeckie HepaBeHCTBA:
1. log,(5x+3) < 3;
2. logos(3x +4) = loggs(x% + 6);
3. log,(x*—9x+4) =>4

IMopsinok BeIMOJHEHUsT padoThl: PaboTaeM 1O alropuTMy: HCHONB3Ys OIpenencHue jorapupma ode
YaCTH HEPaBEHCTBA MPUBOJIMM K OJIHOMY OCHOBAHHUIO, T. €. IMOJy4aeM HepaBeHCTBO Buja 10g 4 f(X) < log

ag(x).

[Tpu pemennu torapu(GMUUIECKUX HEPABEHCTB HY)KHO YUUTHIBATH CBOMCTBO MOHOTOHHOCTH
norapumMuueckoi GyHKIIHIH, T.€.

npu a > 1 log, f(x) > log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log,g(x) & f(x) < g(x).
ITpu 5TOM HYKHO 0053aTEILHO YUUTHIBATH U 00JIaCTh JOMYCTHMBIX 3HAYECHHIA.

Pemenue JIOFapI/I(I)MI/I‘{eCKOFO HEPAaBCHCTBA CBOJAUTCA K PCIICHNUIO CUCTEM HCPABCHCTB!

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

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

3amnucarb 3a1aHUC B TCTpadb U PCHIUTD.

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

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

Pemmm cocTaBiieHHYIO CUCTEMY: { Sx+3<5 Sy <5 <1
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2) loggs(3x +4) =loggs(x* +6)

CocraBuM cUCTEMY HEPaBEHCTB, YUUTHIBAsI, YTO 00a JOrapru(MUpyeMble BRIPKEHUS JTOJKHBI ObITH
ITOJIOKHUTCIIBHBIMHU 1 OCHOBAHUC MCHBIIIC 1
3x+4>0
x2+6>0
3x +4 < x? +6.

Pemmm cocTtaBiieHHYI0 CUCTEMY:

3x+4>0 3x > —4 x> -2
3x +4 < x? +6. —x2+3x+4—-6<0.

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

B = T,
1 2

Haiiném perienne cucreMst:
vt S Lo
1
-3 1 2

OTBeT: (—1%; 1] U [2; + )

3) logi(x?+ 7x + 10) = —2

CocTaBuM cuCTEMY HEPaBEHCTB, YUUTHIBAS, UTO JIOTapUPMUPYEMOE BbIpaKEHUE JTOJIKHO OBITH
MOJIO)KUTEIBHBIM U OCHOBaHHE MeHbLIE 1.

X2 +7x4+10>0

1\"2;
x2+7x+1OS(—)
2

{x2+7x+10>0.
X’ +7x+10< 4’

PemraeM KBaJpaTHBIE HEPABEHCTBRA!
X2 4+7x4+10>0
X2 4+7x4+10=0

X1 = —5; x; = —2 + - +

X>+7x+10<4
X2 +7x+6=0
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X1 =—6; x, =—1 + S— — S

Haiiném perienue cuctemsl:

IAUPNOSINN SORN /4
-1

-6 -5 -2
Otset: [—6; —5) U (—2; —1]

(I)opMa NMpeacTaBjJaCeHusd pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepumn oneHku:

Ounenka "OTJMYHO'" BBICTABISICTCS, ©CIM padoTa BHIMOJIHEHA B MOJTHOM 00BEME C COOJNIOJCHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "xopouio" BHICTAaBISETCS, €CJIM BHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO JOMYLICHBI
2-3 HemouerTa.

Ounenka '"yn0BJIeTBOPUTENbHO' BBICTABISETCA, €CIM paboTa BBHIMOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIEHBI OIIUOKH.

Onenka ""Hey/I0BJIETBOPUTEILHO' BBICTABISICTCS, €CIIM padOTa BHIMOJTHEHA HE TIOJTHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPAa:KeHHU I

IIpakTnueckas padora Ne 14

«PaguaHHBIH MeTOJ U3MEPEHH YIJIOB BPAILLeHUS U CBSA3b C rpagycHoi mepoii. Haxoxaenune
3HAYEHUH TPUTOHOMETPUYECKHX QYyHKIMID)

Heanb: @opMupoBaTh HaBBIKM MEpexoja OT paJHaHHOW Mepbl YIVIOB K I'paAyCHOM M 0OpaTHO,
HAXO0X/ICHUS 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIIMM.

Boinosinenue padorsl cnocodcTByeT GOPMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE;
I[IK 3.2. CocraBiuATh OTYETHYIHO JOKYMEHTALMKO IO pe3yiabTaTaM HaJaAKW W  HUCHBITAHUU
TEIUIOTEXHUYECKOT0 000PY0BAaHUS M CUCTEM, TEIUIO- M TOIIMBOCHAOKEHUS

MarepuanbHoe o0ecnieyeHme:

WHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganme:
1. BeIpa3uTe B pajinaHax BEIMUYUHY YIJIa, 33JIaHHOTO B rpaaycax
a) 150° 6)450° B)40°
2. BeIpasute B rpajycax BeIUYHHY YIJIa, 33JJaHHOTO B paJinaHax
= 0)4m  B) hid
a) 10 9
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3. HUcnonb3ys onpeneneHusl TPUroHOMETPUYECKUX (PYHKUUH, HAalAUTE 3HAKU STUX (PYHKIUH 1U1s
YIJI0B:

a) —210°  6) =

4. 3y6uatoe Koneco uMmeeT 72 3ybma. Ha ckoJbKO TpagaycoB MOBEPHETCS KOJECO MPH MOBOPOTE
€ro: a) MPOTUB YacoBOU cTpenku Ha 21 3yoOerr; 0) mo wacoBoii crpenke Ha 144 3y6ma?

5.

[lIxuB snexkrpomoropa aenaer 6000 o60poTOB B MHHYTY. BBIYMCIHTE YIVIOBYIO CKOpPOCTH

BpalICHUs B I'pajlycax B CEKyHAY U B paJaHax B CCKyHIY.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1.

1

Panuannas u rpagycHas mepbl cBsizaHbl 3aBUCUMOCTbIO 180° = m papuaH. Iloatomy 1° =

b3 ° b3
——, 3HAYNT X ° = —  pajidaH.
180° 180

. . 180°
YtoOb! BBIpA3UTh yroJl B TPaAyCHOM Mepe BOCIIOJIb3yHTECh COOTHOLIEHHEM 1paj = .

Ha‘lepTI/ITe CAUHUYHYIO OKPY’KHOCTb, OTJIOXHUTC 3a,I[aHHLIﬁ yroi, IIOMHA, 4qTo
IMMOJIOKUTCIBHBIM  CHHUTACTCA  YI'OJI, OTKJIaI[I)IBaeMHﬁ IIPOTHUB JacoBOI CTpPCJIKH, a
OTPHULATCIBbHBIM — I10 4acoBOM CTPCIIKC.

BeIpasure B paguanax BEIMYHHY yIUia, 3aJaHHOTO B Ipagycax

a) 120° 6)225° B)10°

2T

a) 120°=——-120°=2; §)225° = ——.225° =3 p)10° = 2—.10° ==,
180 3 180 4

180° 18

2. Brlpasute B rpagycax BeIHMYUHY YIJia, 3aJaHHOTO B pajinaHax

3T 180° 3w 21 1
Z=—-2=108° 6)==—
b3 5 9 T

3 21 51
a5 95 BT

L Z =400 )X =22 = 150°

6 T 6

3. Ucnonp3yst omnpenenenus: TPUrOHOMETPHYECKIX (DYHKIMH, HaWauTe 3HAKK ATUX (ODYHKIHMHA IS
YTJIOB:

a) —120°  6) =

[TocTporM €IMHMYHYIO OKPYKHOCTh M OTJIOXHMM JaHHbIe yribl. Yron—120° oTknaasiBaeMm 1o
qyacoBol crpenke. Touka, coorBercTByomas yriny —120° nexxut B |1l uerBeptu, 3HaUUT,
cos(—120°) < 0, sin(—120°) < 0,

tg (—120°) > 0, ctg(—120°) > 0.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHHE

Kpurepum ouenku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BhEME C COONIOICHUEM

HEe0oOXOIMMOM TOCIIE0BaTEIbHOCTH JEICTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIMCHU U BBIYUCIICHUS.

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

JOMYUIEHBI 2-3 HeJloYeTa.

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

00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHEBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MPOBEACHUS PAOOTHI OBUTA JOTYIIEHBI OIITHOKHY.

Ouenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO WU

00BEM BBITTOJTHEHHOM YacTH paGOTBI HC MMO3BOJIACT CACIATh IPaBUJIBHBIX BBIBOJOB.
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Tema 2.1 OcHOBHbIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU
IIpakTnueckas padora Ne 15

«IIpeodpa3oBaHusi TPUTOHOMETPHYECKHX BbIpakeHUii. OCHOBHbIE TPUTOHOMETPUYECKHE
TOXKIECTBA»

Heab: @opmupoBaTh HaBBIKM MPEOOpPa3OBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI, HCIOJB3YS
OCHOBHbBIE€ TPUTOHOMETPUUECKHUE TOXKECTBA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BwiOuparh crmocoObl pemnieHus 3aga4 Mpo(ecCHOHATBHON eATEIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

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

3ananmue:
1. Haiinute 3HaYeHUs] TPUTOHOMETPUYECKUX (DYHKIIMI, €CITH H3BECTHO:

1) cos x= 0,8, 3771 <x< 21
2) sin «= 0,6,% <xX<L 1T
3)tg o= —2, 2 <x< .
2. Konebanwne Hanpspkenus 3agaercst hopmynoii: U(t) = U, cos(wt + ¢,).Haiiaure 3nauenne
HanpsHKeHUs, eciii u3BectHo, uto U, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

Ilopsinok BbINOJHEHHS padOThI:

1. 3anummuTe yciaoue.

2. 3anummute (GOPMYIIBI OCHOBHBIX TPHUTOHOMETPHUECKMX TOXKIECTB, COJEpIKAIlUe JTaHHYIO
(GYHKIHIO U TY, KOTOPYIO HEOOX0IMMO HalTH.

3. Beipaszute HemsBecTHyr0 (yHKIHIO. Eciam HEoO0X0omuMO W3BJIE€Yb KBAaApaTHBIH KOPEHb, TO
OTIpeIeNIUTE 3HAK UCKOMON (DYHKIIUH, UCIIOJIb3YS 3aJaHHYIO YETBEPTh.

4. BoluncnuTe 3HaYEHUS BCEX HEM3BECTHBIX (PYHKIIUM.

1. Jlano: cos «x= 0,8, 3;” <xX< 21

Haiitu: sin , tg &, ctg <
Pemenue:
1)3amnuiieM 0CHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO
cos? o« +sin? x= 1
Bripaszum u3 Hero uckomyroo QyHKIH Sin X= +v1 — cos? «
Taxk xak cunyc B IV 4eTBepTH NMeeT OTPUIIATEILHOE 3HAUYECHUE, TO
sin x= —/1 - 0,64 = —/0,36 = —0,6.

2) 3anuiieM OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO
sin «




[ToxcraBUM M3BECTHBIC 3HAUCHUS U HallIeM HEU3BECTHYIO ()YHKITHIO
-0,6 6 3 0.75
tgX=——=——= —— = —
908 "8 "2
3) 3amnuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO
tg x-ctga =1
1
Bripaszum u3 Hero uckomyro GpyHKIHIO ctg K= o
t : 1
ctg x=——=—-1—-
. g 3 3
3. JlaHo: ) sin «= 0,6,5 <xX<Z T
Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIAECCTBO
cos? « +sin? «x=1
Beipasum u3 Hero uckomyro QyHKIHIO cos X= +V1 — sin? o

Tax xak kocunyc Bo |l yerBepTu orpunarenes, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

; sin «
X=
9 coS &
[ToncraBuM M3BECTHBIC 3HAUEHUS U HalIeM HEM3BECTHYIO (PYHKIIHIO
. 0,6 6 3 0.75
= =—==——== -0,
9= 08" 8" 4

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

1
Beipa3um u3 Hero HCKOMy0 (QyHKLUIO ctg <= o

ctg Xx=—=-=—-1=
g 3 3
3
4. Jlano: tg «= —23 <xX<L 1T
Haiitu: cos «, sin &, ctg <

Pemrenue:
1) 3anwmiieM 0OCHOBHOE TPHTOHOMETPUYECKOE TOKIAECTBO
tg «<-ctga =1
1
Bripasum u3 Hero uckoMyro QyHKIUIO Ctg X= —

tgx
1
ctg X= —15
2) 3anuiieM OCHOBHOE TPUTOHOMETPUYIECKOE TOXKIECTBO
5 1
1+tg° x=—5—
c0s* X
1
Bripasum u3 Hero uckoMmyro GyHKIUIO €Os X= + T
g
1 1
Tax xak kocunyc Bo |l yerBepTu oTpunareneH, To cos X= — ===
1+— =
16 16

3) BanuiiieM OCHOBHOE TPUTOHOMETPUUYECKOE TOMKIECTBO
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cos? « +sin® «x=1
Beipazum 13 Hero HCKOMyo0 QYHKIUIO Sin &= +V1 — cos? «
Tak kak cunyc Bo || yeTBepTH MOIOKUTENBHEIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.
2. Konebanue Hanpspkenus 3amaercs popmysnoit: U(t) = Uy, cos(wt + ¢,).Haiinure 3naueHue
HanpspKeHus, eciii u3BectHo, uro U, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt< g

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BbIIIOJTHECHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TOCIIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIOJIHEHBI BCE
3aIMCH U BBEIYMCIICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABISACTCS, €CM PabOTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B XOJI€
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ounenka '"Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIEaTh MPABUIHHBIX BHIBOIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTyeckoe 3ansaTue Ne 16

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpa:KeHH . POpMYJIbI CI10:KeHNs, YIBOCHUS.
®opmy.bl npuBenenns. [IpeoopazoBanne cyMMbl TPUTOHOMeETpHYeCKUX (PYHKIMI B IPOU3BeeHHeE,
npeodpasoBaHue NPOU3BEACHUS TPUTOHOMETPHYECKUX QYHKIMIT B CyMMY»

Heas paborbl: HayunTbcs npeoOpazoBbIBATE TPUTOHOMETPUUECKHUE BBIPAKEHMS, HCIIONb3YS
TPUTOHOMETPUYECKHE (POPMYIIBI.

BbinosiHeHune padoThl crioco0cTBYeT (JOPMUPOBAHUIO:
OK 01 BeiOupars crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

MarepunanbHoe obecniedeHue:
I/IH)]I/IBI/IHyaJ'H)HI)Ie 3aZlaHusA, CIIPAaBOYHEIC MaTC€pUalibl, KOHCIICKTBI HCKHHﬁ.

3ananue:
1.BBI‘-II/ICJ'II/ITC €0512°-c0548°—sin12°-sin48°
€0554°-5in36°+c0s36°-sin54° . 2
i tg(=+a
2. YrpocTuTe BRIpaKCHHUE a) S,‘“(;ff“) — o(5+a) +tg(m — a); 0) Lt_—sint
sin(5-a)  ctg(m-a) cost—sint
3. JlaHo cos «x= —%; cosf = —%; T <K< 3771; T<p< %ﬂ

Hatinute sin(x —p).

o in78°—sin42°
4. HalinuTe 3HaYCHUE BHIPAKEHHSA; ——

c0s78°—c0542°
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cosa—cos3a+cos5a—cos7a

5. Yopocture BbIpaxKeHUE— : , , .
sina+sin3a+sin 5a+sin 7a

sin2a+siné6a

6. JIoKa)KuTe TOXKJIECTBO: rroones = tg4a
IMopsiiok BbINOJIHEHHUSI PA0OTHI
1) 3anumuTe 3aJlaHUe W ONpelenuTe, KakuMu (popMylaMH TPUTOHOMETPHUU
HY>KHO BOCITOJIb30BaThCA.
2) [Tpumenute 3Tu GOPMYIIBL.
3) Yopoctute  mony4yuBIIeecs — BbIpaKeHHE.  BplumciouTe, ecim  3TO

H€O6XOI[I/IMO, 3HAYCHUC BBIPAKCHHUA.

Xoa pemeHus:

€c0571°:c0526°+sin71°sin26°
1.Boraucnute = :
5in20°c0s25°+c0s20°:sin25°

Pemenue:
c0S71° - cos26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
Jliis penieHus: HaM HEOOXOAUMO UCTIOIB30BaTh (POPMYJIIBI CIOKEHHUS:
cos(a + B) = cosa - cosp + sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
cos71° - cos26° + sin71° - sin26°  cos(71° —26°)  cos45°
sin20° - c0s25° + c0s20° - sin25°  sin(20° + 25°)  sin45°

2 YHpOCTI/ITe BBIP@KECHNE: sin(180°+a)-tg(x—180°)-cos(360°—a)
' ' ctg(g—a)-ctg(rr+a)-cos(37"—a)

= tg45° =1

[Ipu pemieHun 3TOro 3aJaHusl HY)KHO IPUMEHUTH (OpMyJibl NpuBeAeHus. [ljig 3TOro BCIIOMHUM
MHeMOHHuYecKoe npaBuwio: 1) Hazpanue (pyHKIMU HEe MEHSETCs, €CIM K apryMeHTy o npubaBisercs —un
unm N,

Hazpanue ¢QyHKIIMM MEHSIETCs, €ClIi K apryMEHTY o MpuoOaBisercs —%n WIH gn, n-
HEYETHOE YUCIIO.
2) CraBUTCS 3HaK UCXOAHOW (DYHKIIMH, CUUTAS , UTO Oi- OCTPBIN YTOJ.

Pewrenue:
sin(180° + a) - tg(« —180°) - cos(360° — @)  —sina-tga-cosa  cosa CcoS®  COS - Sina .
T 3n - tga - ctga - (—sina) - ctga TS T T osq O
ctg(z — a) - ctg(m + a) - cos(5- — a) sina
3. HaHno sin o<=%; cosf =§; §<oc< m 0<pB <§.
Hatinure sin(x +p).
Pemenue: Hdns  pemeHus HaM HYXXHO UCIIOJIb30BaTh bopmyy CJIO’KEHUS

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

Ho Ham Heu3BeCTHBI 3HaueHus cos < u sinf.

Haiinem cHayana 3Ty 3Ha4€HMsI, HCIOJIB3Ysl OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO:
cos? o« +sin? «=1

Bripa3um U3 Hero HCKOMy10 QYHKIUIO cos «= +V1 — sin? «

sinf = +./1 — cos?p

64 289 64 15
Tax xak kocunyc Bo |l yeTBepTH oTpunaTenex, To cos <= — /1 -——=- /— - ==
289 289 289 17
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v . 16 25 16 9 3
Tax xak cuHyc B | YeTBEPTH MOJIOKHUTENBHBIN, TO sinf = J 1-== |==-== |=—==<,
25 25 25 25 5

[ToncraBuM HaiiieHHBIE 3HAUEHHS B (YOPMYITY ¥ BBIYUCIMM 3HAYCHUE
sin(< +8).
) 8 4 15y 3 32 45 13
sin(x +f) = — T ( ) =

17 “17)'5 85 85 85

sin68°—sin22°

4. Haiinute 3Hau€HUE BBIPAKEHUS:
€c0s68°—c0s22°

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThCs (opMyliaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIHN B IPOU3BEICHHE:

a+pf a—p
cosa + cosf = 2cos * coS
2 2
atp o a—f
cosa — cosf = —2sin - sin
2 2
a+ a—
sina + sinfd = 2sin p - cos p
2 2
. . at+p _a—f
sina — sinff = 2cos 5" sin—
Pemenue:
68° + 22° . 68°—22°
sin68° — sin22° 2cos 2 " sin 2 _ 2c0s45°-sin23°  cos45° 145
c0s68° — c0s22°  _, . 68°+22° . 68°—22°" —25in45°-s5in23°  sin45° ctg

2 sin 7
=-1

i +sin3a+sin5
5. JIOKa)KHTE TOKAECTBO: - =0T

=tg3a

cosa+cos3a+cos5a

Jlnsi pelieHus HaM HYKHO BOCIIOJIb30BaThCsl (hopMysiaMu HpeoOpa3oBaHUs CyMMbl U pPa3HOCTH
TPUTOHOMETPUYECKHUX (DYHKIIHI B IPOU3BEICHHE.

Pemenue:
sina+sin3a+sin5a
—_— = tg30(
cosa+cos3a+cos5a

BBIHI/IHIGM OTIOCIIBHO J'ICByIO qacCTh TOXACCTBA U Hpeo6pa3yeM €c, I/ICHOJ'II)SYX (1)0pMy.]'IBII

) ) ) ) ) ) . a+5a  a-5a . ) )
sina+sin3a+sinsa _ (sina+sin5a)+sin3a __ 2Sin——cos— —+sin3a _ sin3a-cos(—2a)+sin3a _
a+5a a—

5 —CoS 25a+cos3a cos3a-cos(—2a)+cos3a

Bocnonib3yeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

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

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

tg3a = tg3a
ToxxaecTBO JOKa3aHO.

dopma npeacTaBieHusi pe3yJabTaTa: BBHITIOJHECHHOE 33/1aHNE
Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM

HEe0oOXOIMMOM TOCIeN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.
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Ouenka '"'Xxopomo' cTaBUTCs, €CIM BBIOJIHEHBI TPEOOBAaHUS K OLEHKE "OTIUYHO", HO JOMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO'" CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABUIILHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPaKEeHU

IMpakTnyeckoe 3ansiTue Ne 17

«ITocTpoenne rpagMKoB TPUTOHOMETPUYECKUX PYHKIMI ¢ HCIIOJIH30BAHUEM
reoMeTpMYecKUX Nnpeodpa3oBaHuiD)

Leas padoTbi: HaydanThest cTpouTh rpa)iku TPUTOHOMETPUIECKUX (DYHKITHIA

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibupath cmocoObl pemieHus 3anad MnpodecCHOHANbHON AESITeIbHOCTH MPUMEHUTENTBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

3ananmue:
. TT. v v
[Toctpouts rpadux pyHkIMH y = 3sin(x — 2. 3anucaTth CBOMCTBA ATOW (DYHKITUH.

IMopsinok BbINoOJIHEHUs padOTHI:

ITpu noctpoeHnu rpaduka Hy>KHO BOCIIOJIb30BATHCS MPEOOPa30BaHUSIMU TPaPHUKOB.

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

2.y =f (X + b) — rpadbuk Gyskumu momyuaercst u3 rpaduka Gynkuun y = f(X) ¢ moMoIbo
MapajuieJIbHOTO MepeHoca 3Toro rpaduka Ha BenuyuHy b Bnoabs ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a eciiu b<<0, TO CABUT BIPaBO.

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

4.y = a f(x) — rpadpux ¢yHkuuu mnomy4yaercs u3 rpapuka ¢yHkuuu y = f(X) ¢ momormisio
pacTspKeHus WK cxaTus rpaduka no ocu OY nponopiuoHaabHO KO3 GULIHMEHTY a, TPUYeM,

ecnu @ > 1, To Bce opanHaThl rpaduka af(x) yBennuuBaroTcs B a pas, eciu a < 1, TO yMEeHbILIa0TCs
B a pas.

5.y = fla x) — rpadpuk QyHKuuM noiyvaercs u3 rpaduka ¢yHkumum y = f(x) ¢ momoruipro
pacTsHKEHHS WIN CKATHsI BIOIb ock OX MPOMOPIMOHANTBHO KOXPPHUIMEHTY @, IpUdeM, eciu, a > 1, To
rpaduk cxumaercs B a pas, ecnu 0 < a <1, To pactaruBaercs B 1/a pas.

6.y = | f (x) - JUISL TIOCTPOEHHSI ATOTO rpaduka HYKHO TOCTPOHUTH Tpaduk PyHkmu y = f(x) u

0To0pa3uTh oTHOCUTENBbHO ocu OX Te yacTH rpaduka, KOTOpbIe PACIOI0KEHbI HUXKE 3TON OCH.
[Tocne moctpoenus rpaduka npoBeauTe uccieaoBanrne GyHKIUH 110 o0IIel cxeme.
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npu

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

Chnauana noctpouM rpaduk GyHKIHU y = cosx

[Tepenecem rpaduk GyHKIUU y = cos x Hag BieBo. [lonyuum rpadux pyHkumu y = cos(x + g).

Pactsinem rpaduk nonyuuBiieiics gyHkuuu B 2 pasza Boiib ocu Oy.

T
) =2C08 X+
! {sj

Hccnenyem dyHkImro mo oodmei cxeme:

D(y) =R;

E(y) =[-2;2]

y =0, mpu X=n/6 + ntn, n € Z,

OyHKIMs 001Iero BUaA.

DyHKIUA

X € (2n/3 + 2mn; 5n/3 + 2mn) -

ko

npu x € (-n/3 + 27n;2 /3 + 2an) — GyHKIMS yObIBACT;

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

(2n/3 + 27tn; -2) — min;

7. T=2n.
®opma npeacTaBaeHus pe3yJIbTaTa: BHIIOTHEHHOE 3aJaHNe

Kputepun onenkmn:

HEMOHOTOHHaSI,
byHKIUSA BO3PacCTaeT;

- max;

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0oOXOIMMOM TOCTIEOBATENBHOCTH JEHCTBUI; B OTBETE MPAaBUIBLHO M aKKypaTHO BBIOJHEHHI BCE
3aIUCH ¥ BBIYMCIICHUSI.
Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.
Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BBIIOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET CAIENATh MPABUIILHBIX BBIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTuyeckoe 3ansitue Ne 18

Onucanue NPOU3BOJACTBEHHBIX MIPOLECCOB € MOMOIILIO rPapuKOB GpyHKUMIT

Heawb padotbl: HayuuThcs ucnonab3oBaTh rpaguky GyHKIUN B pelIeHUH MPUKIAIHbIX 3a1a4

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHATBHOW JAEATENbHOCTH NPUMEHUTENBHO K
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Pa3NUYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE
IIK 3.2. CocraBiaTh OTYETHYIO [JOKYMEHTAlMI0 [0 pe3yJbTaTaM HaJaAKd M HCIBITAaHUN
TEIUIOTEXHUYECKOr0 000PYZOBaHUS U CUCTEM, TEILIO- U TOIIMBOCHAOKEHUS
MarepunanbHoe obecrnieyeHue:
WuauBuyanbHble 3aJJaHUs, CIIPAaBOYHbIC MaTEpUallbl, KOHCIIEKTHI JICKIU.

3aganue:
1. Ha pucynke n3zobpaxen rpaduk 3aBUCUMOCTHA KOOPIMHATHI OT BPEMECHH
KOJICOJTIOIETOCs Tela.

e

X —

ITo rpaduky onpenenure: 1) ammuTyny konebanwii; 2) nepuos KonebaHuii; 3) yactory
Kose0aHuii; 4) 3anumKTe ypaBHEHUE KOOPAUHATHI.

2. Ectb MruoBenHas ¢ororpadus BOJIHbBI B pE3UHOBOM IIHYpE.

Onpenenure: 1) uiMHY BOJHBL; 2) aMIUIMTYAY KOJI€OaHUM YaCTHUEK LIHYpa.

S, M

0'12\:_3/156\>

3. Ilo npeacraBieHHOMY IrpauKy ONpeaenuTe aMIUIUTYy U epro/] KojaeOaHHii
HUTSHOTO MasATHHKA.

x,cm 4

Y
NV A=

4. Ilo ypaBHEHHIO TaPMOHUYECKUX KOJIEOAHUMN ONPeNeTUTh AMILTUTYY, YTIOBYIO
CKOpOCTb, EPHOA U YacToTy. HauepTuTh rpauk JaHHOTO FapMOHUYECKOTO KOJIeOaHMs.
1) x =15 sin 3nt

2) x = 8 sin /3t

3)x =10 sin zt
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Ilopsiiok BbINOJTHEHHS PA0OTHI:

1) O3HaKOMHUTBHCS C YCIOBHEM 3aJ1a4H, MPOaHATN3UPOBATH TpaduK.

2) Ilo rpaduky, HCIIONB3YsI CBOHCTBA TPUTOHOMETPUYECKUX (PYHKIUN, ONPEAETUTh HEOOXOAUMBIC
BEJIMYMHBI, 3aIHCATh OTBET.

[1pu pemennu 3a1a4 HEOOXOAUMO HCIIOIB30BATh CBOWCTBA TPUTOHOMETPUYECKON (QYHKIIMU
y =sinx.

®ynknus y = sin X

['padrkom (HyHKIMU SBISETCS CHHYCOHIA.

[TonHY!0 HETOBTOPSIOIIYIOCS YaCTh CHHYCOH/IbI Ha3bIBAIOT BOJHOI CUHYCOH/IBL.

[Toy10BHHY BOJTHBI CHHYCOUIBI Ha3bIBAIOT MOJTYBOJIHON CHHYCOUIBI (MM apKOK ).

A -
y=sinx P& T=2n

. ¢ >

CeoiicTBa pyHKIUH Y= SiN X:

1) O6nacts onpeneneHus PyHKINH —MHOXKECTBO JI€HCTBUTEIBHBIX YUCEI.

2) O6actpb 3HaueHU GyHKIMHA —0Tpe30oK [—1; 1]

3) Oro HeueTHast PYHKIMS.

4) Oto HenpepbIBHAS QYHKIIHS.

5) Koopaunats! Touek nepeceuenus rpaduka:-c oceto adenuce: (nn; 0),-c ocbro opaunHat: (0; 0).

6) Ha otpeske [-n/2; n/2] pyHkums Bozpacraer, Ha oTpe3ke [1/2; 3n/2] —yObIBaeT.

7) Ha npomesxyTkax [27n; m + 2nn] GpyHKIMS NPpUHUMAET NOJOKUTENbHbBIE 3HaUeHNs. Ha mpomexxyTkax
[-m + 27n; 27n] QyHKIMS TPUHAMACT OTPHUIIATEIBHBIC 3HAUYCHHUSI.

8) IlpomexxyTku Bo3zpactanus pyHkuuu: [-m/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHKUIMU: /2
+ 21n; 3n/2 + 2xn].

9) Toukn MunumyMa pyHKUMU: -m/2 + 2nn. Toukn MakcuMyma QyHkuuu: /2 + 2nn

10) ®yHkuus orpaHudeHa cBepxy U cHu3y. Hanmensiee 3HaueHue GpyHkuuu —1, Hanbosbliee 3HaYeHUE
1.

11) Oro nepuoanueckas pynkuus ¢ nepuogom 2n (T = 2w)

(I)opMa NpeaACTaBJICHUSA PE3yabTaTa: BIIIOJIHCHHOC 3a/laHNUE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Ciid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUS.

Ouenka "Xopouio' cTaBUTCS, €CIU BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIECHbI
2-3 Heyovera.

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBE/ICHUS paObOTh! OBUIN JIOMYIIEHBI OITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
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BBITOJIHEHHON YacTH pabOoThI HE MO3BOJISET ClIENIaTh MPABUIILHBIX BHIBOJIOB.
Tema 2.2 Tpuronomerpnueckne ypaBHeHHsI 1 HEPaBEHCTBA
IIpakTnyeckoe 3ansitue Ne 19
«IIpocreiue TPUrOHOMETPHYECKHE YPABHEHUS U HEPAaBEHCTBA»
Heanb padorbr: HayunThcs pemars npocTeiie TpPUroHOMETPUUECKUE YPABHEHUS.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BriGupats criocoObl pemeHus 3a1ad npodecCHOHaTbHON AEATENHPHOCTH MPUMEHUTENHHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAJIW3A W UHTEPIPETAIMH HHPOPMALIMHA U
MH()OPMAIMOHHBIC TEXHOJIOTUH JJIsI BBEITIOTHEHHS 3a/1a4 MPOPECCHOHATBHOMN JIeITeTbHOCTH

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

3ananmne:
PemmTe TpuroHOMeTpHUECKHAE YPABHEHUS:
1) cos3x =0
. 3 _
2) sin (Zx - Z) =-1
3
3) 3tg (4x + 5) =—

4) ctg(2x+%)=— .

5) sindx - cos3x + cos4x - sin3x = %

5

ITopsinok BbINoJIHeHUs padoThI:

1. 3anucate ypaBHEHHE U OIpPENEINTb, K KaKOMy BHJIy OHO OTHOCHTCA M Kakoil ¢opmyioit
HE00XO0/AMMO BOCIIOJIb30BaThCS.

2. PemmnTh ypaBHEHHE.

3. 3amucarp OTBET.

Pemmre TpuronoMerpuueckre ypaBHEHU:
1) sin2x =0

DTO ypaBHEHHE OTHOCUTCS K YACTHBIM CITy4asiM, TIO9TOMY KOPHHU HaxXOosSTCs 1o hopmyrie

X=mnh, NeEeZ

XXXXXXXXXXXX
2x = mn,nez,

OtBeT x = gn, nezZ
T
2) cos (Sx +§) =-1

910 YpaBHCHHUE OTHOCHUTCA K YaCTHBIM CliydasM, IIOOTOMY KOPHH HAXOIOATCA II0 (1)0pMyJIe

x=m+2nn, n€Z

XXXXXXXXXXXX
5x+§=n+2nn, nez
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5x=n—§+2nn, nezZ

5x = 2?” + 2nn, neZ

2 2
X=—+4—n, neZ
15 5

0 _2m + 2m 7
TBET: X = 15 5 n, ne.
3) 2cos3x=-1
: =_1
Pazzenum o6e yactu ypaBHeHus Ha 2. IloayunM ypaBHEHHE: cos3x = — .

1
OTO ypaBHeHHe He SIBJISETCS YacTHBIM CIy4aeM, a = —-,|a| < 1. [IooTOMy OHO MMeeT peleHHe,
KOTOpPOE HaxoauTcs 1o Gopmyne: x = +arccosa + 2mn, neZ
1
3x = tarccos(— E) + 2mn, neZ

3x = +(m — arccos %) + 2mn, neZ
3x =t(r — g) + 2mn, nez

3x = iz?”+ 2nn, neZ

2T 21
x = i?+?n, nez

2 2
OtBeT: x = i?" + ?”n, neZ

4) tg(6x—§) =%

3
VYpaBHEHHE UMEET peuIeHne, KOTOPOE HaXOAUTCs 1Mo popmynie: x = arctga + mn, neZ

n V3
6x — 1= arctg <— ?) + 1n, nezZ

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

6x—%= —arctg§+7rn, nezZ
6x—£=—£+7m, nez

Yho R
6x=—g+z+nn, nez

Vs
6x = o + nn, neZ

s s
x=—+-n, neZ
72 6
T

T
X ===+ A
OTBeT: X - + 6n, ne

. ; 3
5)cos6x - cos3x + sin6x - sin3x = %
Buaum, uTo 1€ByI0 4acTh MOKHO CBEPHYTH IO (JOPMYIIaM CIIOKECHUSI:
cos(a + B) = cosa * cosB F sina * sinf

V3
cos(b6x — 3x) = -5

cos3x =

~| G

TCHCpB YPaBHCHUC SABJISACTCA HpOCTeI‘;IHII/IM U €ro KOpHU HAXOIAATCH I10 (I)OpMYJ'ICZ x = +arccosa +
2nn, nez.

3x = +arccos ? + 2nn, neZ

3x = ig+ 2nn, nez
X = i%+2§n, nezZ
T 2m
OTBeT: x = iﬁ+?n, nez

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

Kpurepun onenkmn:
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Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEe0oOXOIUMOM TOCIEeN0BAaTEIbHOCTH JEICTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"xopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "y10BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh NPAaBUJIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTU pabOThI HE MO3BOJISET CAENATh IPABIIbHBIX BHIBOJIOB.

Tema 2.2 TpuronoMerpudeckue ypaBHeHHUsI 1 HEPABEHCTBA
IMpakTnyeckoe 3ansiTue Ne 20
«Tpuronomerpuyeckue ypaBHeHHsI H MeTOAbI UX PellIEHUs»
Heab padorbl: HayunThcs pemiatb TPUTOHOMETPUYECKHE YPABHEHHUS.

Brinosinenue padorsl cnnocod6cTBYeT GOPMUPOBAHUIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCCHOHATFHON AEATEIbHOCTH MPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U MHTEPIPETAluU HHOPMAIHN U
UH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS BBITOJIHEHHUS 3a/1a4 TPO(EeCCHOHANBHON IS TEIbHOCTH

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

3aganue:

Pemure TPUTOHOMCTPUYUCCKUEC YPABHCHUS:
1) 2sin?x — 3sinx +1=0

2) 8sin?x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(mr—x) +8cos(mr+x)+7 =0

IHopsaok BbINOJIHEHUS Pa0OTHI:

1. 3anummuTe ypaBHEHHE U ONPEICIUTE, KaKUM CIOCOOOM ypaBHEHHE BO3MOXXHO CBECTH K
MPOCTEUILINM YPABHEHUSIM.

2. Eciim HeoOXoauMo, BBEIUTE HOBYIO NEPEMEHHYIO M PENIMTE YPaBHCHHE OTHOCHUTEIBHO STOU
nepemeHHoi. Ilocnme pemieHuss ypaBHEHHMsI C HOBOM NEpEeMEHHOW BEpHUTECh K 3aMmeHe. J{omkHO
TTOJTYYUTHCSL TIPOCTEHITIIEE TPUTOHOMETPHUIECKOE ypaBHEHHUE, PEIIMB KOTOPOE, MOJYYUM KOPHHU JTAHHOTO
ypaBHeHus. [loMHHUTE, YTO, €CM ypaBHEHUE COACPKUT (PYHKIUU y = tgx,y = ctgx, TO HEOOXOIUMO
Y4eCTh UX 00JIaCTh OMPEICICHHUS.

3. Eciim ypaBHeHME MOXXHO MPEICTAaBUTh B BHJE NMPOU3BEACHUS HECKOJBKHX MHOXHTEICH, U
npaBas 4acTh paBHA HYJIO, TO PA3J0KUTE JIEBYIO YAaCTh HA MHOXKUTEIU M UCIOJIb3YH MPaBHIIO, KOTIA
MPOM3BEICHNE paBHO HYyM0.  [IpupaBHIB KaXIblii MHOXWUTENb K HYJIIO, MOJIYYUM HECKOJIBKO
MPOCTEHIINX YpaBHEHHH, KOTOPhIE HEOOXOIUMO PEIINTh, YIUTHIBasE 00JaCTh TOMYCTUMBIX 3HAUCHUH.

4. 3anumure OTBET.
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Pemnre TpUroHoMeTpUYECKUE YPABHEHHUS:

1) 2cos?x + cosx = 1

Pemenue:

OTO ypaBHEHHE C IIOMOLIBIO BBEJCHHUS HOBOH IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

IlycTb cosx = t, TOr/1a Halle ypaBHEHUE IPUMET BUJ 2t +t =1

[IepeneceM | B JIeByIO 4acTh U MOJTYYUM IOJIHOE KBaIPATHOE YPABHEHHE

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

(=273
1 — 4 - )
t_—1+3_2_1
2T 4 T 472

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

[Momyuynnu Ba MPOCTEHUIIMX TPUTOHOMETPUYECKUX YPAaBHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
CiIydasm, a BTOPO€ peIaercs no odmei Gopmyste. Pemmm nx.
Dcosx = -1
X =m+ 2nn, neZ
2)cosx = %

1
x = tarccos 3 + 2mn, nez

T
X = i§ + 27n, nezZ
OTBeT: x =m+ 2nn, x = +§+ 2nn, neZ

2) 2cos?x +sinx —1=0
Pemenue:

910 YpaBHCEHUE COACPKUT PA3HOMMCHHBLIC (I)YHKI_[I/II/I, MMO3TOMY Cpa3y BBCCTU HOBYIO IEPCMCHHYIO
HC MMOJTYYUTCA.

BOCHOHL3yeMCﬂ OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOXKACCTBOM H BbIpAa3uM OIAHY (I)yHKI_[I/II'O qucpes

ApYTryro:
cos?x +sinx =1

cos’x = 1 —sin’x

2(1 —sin?x) + sinx—1=10

2 —2sin’x +sinx—1=0

—2sin’x+sinx+1=0

2sin’x —sinx —1 =10

DTO ypaBHEHHE C TIOMOINBIO BBEJIEHHUS HOBOW TMEPEMEHHOM MOXHO MPUBECTH K PEHICHUIO
HPOCTENIINX TPUTOHOMETPUIECKUX YPABHEHHIH.

IlycTth sinx = t, TOra Halle ypaBHEHUE IPUMET BUI;: 2t —t — 1 =0

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

_1-3 1

tl— 4 -,
_1+3

tz——

=1
4

SIS

BepHemcs k ctapoli IepeMEHHOM:
. . 1
sinx =1 401054 sinx = —-.

[Momyynnu faBa MPOCTEHUIIMX TPUTOHOMETPUYECKUX YPAaBHEHUs, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.
1) sinx =1 x = §+ 21mn, neZ

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

s i
OTBeT: x = > + 27n, x = (—1)"*1 e + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C IIOMOIIBIO BBEJCHHS HOBOH IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHU.
Ilyctb ctgx = t, TOrAa Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
VauteiBaem O/I3 x # nn, neZ
5t>—8t+3=0

t; =——=20,6;
710
8+2
2710 ¢
Bepremcs k cTapoii nepeMeHHOM:
ctgx =1 150041 ctgx = 0,6.
Pemum ux.
1)ctgx =1 x = arcctgl + tn,neZ x = %+ mn,nez

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

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

4) cos2x + cosdx — cos3x =0

Pemenue:

Hcnons3ys hopMyIibl IpeoOpa3oBaHusi CyMMBbI U pa3HOCTH (YHKIHIA B MPOU3BEACHUE, PA3I0KAM
NPaBYIO YaCTh yPaBHEHHs HAa MHOXKHMTEIIH:

2x+4x 2x—4x
2cos :

—cos3x =0

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

cos3x = 0 WK 2cos2x —1 =10
[Momyuynnu fnBa MPOCTEUIIMX TPUTOHOMETPUYECKUX YPAaBHEHUs, MEPBOE OTHOCUTCS K YaCTHBIM
cllydasM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.

1)cos3x =0 2)2cos2x —1=0
T -
3x ==+ nn, neZ 2cos2x _11
m T cos2x = =
x=—+—-nneZ
6 3 b4
2x = ig + 27n, nezZ
T
x =+ 5 + mn, nezZ
OTBeT: X = %+§n, x = i%+ nn, nez
5) 2sin?(m — x) +5cos(37n—x) +2=0
Pemenue:
CHauazna Hy>KHO IpUMEHHUTH (YOPMYJIbl IPUBEACHUS: sin?(m — x) = sin’x

3n )
cos (7 — x) = —sinx

[Tonyuum ypaBHeHue: 2sin’x — 5sinx +2 = 0
OTO ypaBHEHHE C IIOMOIIBIO BBEACHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.
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IlycTh sinx = t, TOra Halle ypaBHEHUE IPUMET BUL;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

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

x = (—1)"% + 7n,

OtBeT: x = (~1)"= +7n,
dopMa npeacTaBIeHus Pe3yJbTaTa: BLIIOJIHEHHOE 3aJaHHE

Kpurtepun ounenku:
Ouenka "oTJMYHO'" CTaBUTCA, €clid padOTa BBHIIIOJHEHA B IMOJTHOM O0OBEME C COOJIOJICHUEM

HEOOXOMMO TIOCIIEIOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE

3aI¥CH M BBIYUCIICHUS.
Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI

2-3 Henmoyera.
OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BBITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM

BBIITOJIJHCHHON YacTH TAKOB, YTO IIO3BOJIACT IIOJNYYUTH IIPABUIIBHBIC PE3YJIbTAThl U BBIBOABI, B XOIC

MIPOBEICHUS pabOThI OBUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM

BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENIATh MTPABIIILHBIX BEIBOJIOB.
Tema 3.1. IIpousBognasi pyHKIUM U ee MPUMEHEHHE
IpakTuyeckoe 3ansaTue Ne 21

«Hucaonas mocjaea0BaTejbHOCTD, CIoCo0bI ce 3aJaHus, BbIYHUC/ICHHE YJICHOB
MmocCjaeaA0BaTC/JIbHOCTH. Hpene.n nociaenoBareabHocT. Haxoxaenue npeaejaoB (l)yHKI[I/II/I»

Lean paboThI:
1. HayuuTbcst BBIUMCIATH NpeAenbl PyHKINU.

< (0
2.Hay‘lI/ITBC$I M30aBIATHCS OT HEOMPCACIICHHOCTCU (6) UJIH (E)
3.Hay‘lI/ITBC$I peuaTsb 3a/ia4u, CBA3aHHLIC C YHCJI0BOM MOCIEI0BAaTEILHOCTBIO.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BriGupats crocoObl pemeHust 3a1a4d npo(ecCHOHaTbHON NeSTEIPHOCTH MPUMEHUTEIBHO K

Pa3JINIHBIM KOHTCKCTaM

MarepuanbHoe ob0ecnieuenue: VHauBHIyalbHbIE 3aJaHUs1, CIIPABOYHBIE MATEPHaIIbl, KOHCIIEKTHI
JIEKITUH.

3ananue.

1) PemnTh 33124k Ha YKCIOBYIO TIOCIIEIOBATEIEHOCTD.
2) Beraucnuth npeaessl GQyHKIui
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3. Beruucnurs:
1im2(3x2 —8x+5)
xX—-—
. V2x+1
4.11mx_,2 ﬁ
x2-16

5.lim,,— —,

3amaune 1 3aganue 2
1. HaliTu BOCEMOM WJIEH MOCJIEIOBATEIBHOCTH;
1, 2. 3. n . . x%2-2x-3
2 3 2 6.11mx_,3m
. Haittu HoMep umcna 3 B mociie10BaTeIbHOCTH:
2n+1 a x2-1
a, = 3 Jdim, 4 e

6x%+5x—4

8.lim
X202 y2_ oy

9 lim \/2X+1

Vx+1-2

x-3

10.lim,,_,3

Ilopsinok BbINOJIHEHHS PadOTHI:
BHuMarenbHO 03HAKOMBTECH C YCJIOBUEM 3a/1aHU.

HOHLSYHCB CBOMMH IIKOJIbHBIMH 3HaHUsAMU (B CJIydae 3aTpyAHCHUA BOCHOHB3YIZT6CB CIIpaBOYHbIMHA

MaTepuagaMH), BBIIOJIHUTE 3a/JaHUE

3amanue Nel

2n—-1

Vn3+3

1. JIeBATHIN WIEH MOCIEIOBATENBHOCTH ¢, = (
17 17 17

2-9-1
Co = = = ’=> Cog = ———
K <\/ 93 + 3> V732 24183 K 2183

2. Howmep uncna 6, aBisitonierocs 4wieHOM MOCIeI0BaTeIbHOCTU a,, = n? —5n  paBeH?

6=n-5n
n%-5n-6=0
n, =6

n,=-1 —-TIOCTOPOHHHUM KOPEHb T.K. HOMEP HE MOXKET OBbITh OTPULIATENLHBIM YUCIIOM.

Ortsert: N=6.

3amanme Ne2

) paBen?

-~ 0
Haiigure npenens! npeBapuTeNbHO U30aBUBIIKCH OT HEONPEAEIEHHOCTH (6)

(x=9)(x+9)
x(x—9)
(x+5)(x—1)
(x-1)

{xl +x, =—4 - {xl =-5
x1+x2 = _5 - xz = 1

Xx+9
—lm——llm——11m2—2
X—9 X x-9 9 X—3

1. limX_,gxz_—81 = (9) =lim

x2-9x 0 X—9

2 li X2+4X—5_ 0 =i
. 1mx—>1x—_ -] =1m

-1 0 x—1

x>+4x—-5=0

= lim

(Va+x)?-(Ja-x)*

= lirr}(x +5)= lirr11(1 +5) = lirr11(6) =6

atx—a+x

3. I Vatx—vJa=x _ (0 (\/a+x Va—x)(Vatx+va-x) _
Cimy L ————= (—) lim

0 x(Va+x+va— x)

s 2x o 2 BT 2
i ) — Am e e = Im e e = lim e zr }Lo va r'

Brrunciauts npeaciibl UMCIOIUC HECOIIPCACICHHOCTD (—)

3 2

x3 2x% 3x 4

T2 3 1+ IS

x3 " x3 "x3 X3 _ 2 x3 _

x—>0 x(\/a+x+\/a x)

14+0+0+0 _

x342x2%+3x+4 [ .
—— " = (=) = lim
4x°+3x°+2x+1

X—00 |

4. lim,_

0 4x33x22x1_1m321_
x3

2 —00 4+—+—+—=
B e tats x x x2 ' x3
— 2x3 3x? x
2x3+43x2+x s BiEtE
——=(2) = lim ===
00 X—00 =
x3 " %3

1
= lim 2+0+0

x—oo 040

5. lim

X—00 x2+4

lim

X—00 —+—
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m =
x—oo 4+0+0+0

= (3)=too

X—00

}cl—>o x(Va+x+va= x)




(0 B 3HAaMeHaTeNle MPUHUMAEM 32 OECKOHEYHO MaTyl0 BEITUYHHY.)
dopma npeacTaBiaeHus pe3yJabTaTa: BBIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ouenka "xopomo" cTaBUTCs, €CIIU BBIMOJIHEHBI TPEOOBAHMS K OLEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MIPOBEJICHUS pa0OTHI OBUIH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh TPABMIIBHBIX BBEIBOJIOB.

Tema 3.1. IIpouzBognasi pyHKIUM U ee MPUMEHEHHE
IIpakTuyeckoe 3anaTue Ne 22

«HaxoxkeHue Npou3BOHBIX N0 onpeneaennio. [Ipasuiaa u popmy.isl 1udpepenuuposanus,
TA0JIMIA IPOU3BOIHBIX 3JIEMEHTAPHBIX (PyHKIMI»

Heabp paGorei: OtpaboTaTh ompeselieHue MNpou3BOAHON (yHKIMU. HayuuTecs NpuUMEHSTH
dbopMyItel 1 ipaBwiIa guddepeHnupoBanus. HayanThcs HaXOAUTh MPOU3BOHYIO B 33IaHHOUM TOYKE.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupath crnocoOsl pemieHus 3a1a4d npohecCHOHaIbHON NeSTENbHOCTH MPUMEHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 03 ImanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHaIbHOE U TUYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEILCKYIO JeSTEIbHOCTh B MMPOQecCHOHANbHOM cepe, NCIOIb30BaTh 3HaAHUsI 110 MPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B PA3ITUYHBIX KU3HEHHBIX CHTYAIIHIX

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

3ananne:
1. Haiimure y' = (0),ecmuy = x? — x
2. Haitnure y' = (3),eciny = —z

3. Haiftu npousBogHble  GYHKIOMH  HUCMONB3ys  MpaBWia  BBIYUCIECHHS U Tabnuily
MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

4. BbIYUCIUTH MPOU3BOJIHYIO QYHKIIUU B TOUKE.
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3amanue 1 3aganue 2

1) y=7x -4x3+5x -2; | 6) £(t)=0,5t+0,6t2+0,8t+8;  £(1)-2
2) y=5vxX _2‘_F \/_’ 7) f(x)=ctgx-tgx; f g)
3) y—3ctgx+51nx -3%; 8) f(x)=2-5+3-¢%;  £(0)-?
4) y=(9+x3)(2x-1); 9) f(x)=cosx-(1+sinx); f (g) ?

5) y=2 10) £(1)-2

3x+5°

eX+1

=77

Iopsinok BbINOJIHEHHUSI PAa0OTHI:

Brruncnenue npou3BoHON QyHKIHMH y = f(x) IPOU3BOJUTCS 10 OOIIEMY MPABUITY

mudepeHpoBaHus:

1) [IpunaBas apryMeHTy X IpupallieHue Ax U MOJICTABIISISE B BBIpAKEHUE (DYHKIIUU BMECTO

apryMeHTa X HapallleHHO€ 3HaueHUE x + Ax, HAXOJUM HapallleHHOe 3HaueHue QyHKIUH: y + Ay = f(x + Ax)

2) BobrunTas u3 HapauieHHOTO 3HaYeHUE PYHKIMU € MepBOHAYaIbHOE 3HAYCHHE HAXO0 UM

npupamnieHue QyHKINNU:
Ay = f(x + Ax) — f(x)

3) Jenum mpupaiienue GyHKIUH Ay Ha IpUpAIICHHe apryMEHTa Ax; T.€. COCTaBJIsIeM OTHOIICHHE

ﬂ _ fx+Ax)—f(x)
Ax Ax
4) HaXOI[I/IM mpeaci 3TOro OTHOMICHUA IIpU Ax - 0,T.e.

Ay  f(x+ Ax) — f(x)
= lim ———

lim — =
Ax—0AX  Ax—0 Ax

DTOT mpeen U ecTh MPOU3BOHAS OT QYHKIUH y = f(X)

1. Haiitu: y'(x),ecin y = 2x? — 3x
Haxomum Ipou3BOIHYIO 110 OOLIEMY MTPABHITY:

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

2) y+ Ay — y = 2% + 4xAx + 2(Ax)? —
3) ay _ 4xAx+2(Ax)%2-3Ax _ Ax(4x+24x-3)
Ax Ax Ax
4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haitném 3Hauenue npou3BoAHON IIpH x = 3.
y'(3)=4-3-3=0

=4x+ 2Ax— 3

2. Haiitu y'(4),ecin y = vVx
1) y+ Ay = yVx + Ax

2) Ay = Vx+ Ax —x
3) by _ VX+AX—VX
Ax Ax
4) li Ay -l VX+AX—VX li (VX+AX—VX) (VX +AX+VK)
1mAx—>0 Ax Mpx0 Ax = lMay0 AX(VXHAXHVX)
limyyo0 s = 2
Haitnem 3HaueHne Mpou3BOAHOMN B TOUKE x = 4, y'(4) = %
3. Haiitu npousBogHble (YHKIMHA  HCIONIB3YS

MIPOM3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUI
Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

= lim

X+AX—%

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

BX=0 A (VxFAx+HVE) = limax-0 o v Ax(\/x+A e
IpaBHjia BBIUHUCJICHUA nu Ta6HI/II_[y

(Xn)¢ — an—l

(e") =¢

@) =a‘lna

(cosx)' =—sin x

(sin x)" = cosx

mnxyt
X

(t9x)' = —;
cos’ X

(tgx)' =

cos? x
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¢' =0,c — const;

(cy)y=c-u

(uxv) =u=Vv

4

(u-v) =uv+uv

!

ul uv+uv
v V2

1 y=6x"-8x°+2x*-4

y'=(6x" —8x° +2x* —4) = 24x® — 24x* + 4x;
o Y=(5X-4)*(x+2)

_x+1

-2 1

u=5x-4;, u'=5

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

u=x+1L u' =5

v=2X; vV =2

’

u) uv-u
v v?

_1-2x-2(x+1)  2x-2x-2 _
(2x)? 4x*

4. BeluMcnuTh NpOU3BOAHYIO (DYHKIIMU B TOUKE.
y=3x>-8x*+9x* -4

Y (-1)=3-(-1)°-8-(-1)*+9(-1)2—4=-3-8+9—4 = —6.

1. y =5sin XCosx

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

2
(-1)=-5

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.
Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI

2-3 Hemouera.

=5cosm=5"

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIbHBIE PE3yJAbTaThl U BBIBOJBI; B XOE
MpOBeICHUS pabOTHI ObUTH TOMYIEHbI OLITHOKH.

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

BBIIOJTHEHHOM YacTH paGOTbI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BHIBOJOB.

56



Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 23
«BpIuuc/ieHne NPOU3BOAHBIX CJO0KHBIX QYHKIIHID»
Lesas padoTbl: HaydnThCsl BBIYUCIATH TPOU3BOIHBIC CIIOKHBIX (QYHKIUH

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBath U peaqnu3oBbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATBHON cepe, UCIOIb30BaTh 3HAHMUS 110 TPABOBOM
1 (PMHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHbBIX CUTYaLUAX;

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

MarepuanbHoe obecnieuenue: VHauBuIyabHbIC 3a7aHUs, CIIPABOYHBIE MATEPHAIbl, KOHCIICKTHI
JICKIINN.

3aganue.

3aganme 1: Haiitu mnpomsBogHple (YHKIMH HWCHONB3YS TpaBHIA BBIUMCICHUS W TaOIHILy
IIPOU3BO/IHBIX CIOXKHBIX (DYHKIIMH.

3aganue 2: Borauciauts Npou3BOIHYIO QYHKIIMU B TOUKE.

3ananueNel 3ananueNe2
1y = (mx* +4)° 2)y =m*cos(px‘ —m). (1=
3)y=(e™" +kx) 4y =kig(m®); yi.1)=2
5)y = 12P%"mx 6)y =ctg(px* ~ma) ;. yr(2)=9
7y = In(x* + px™) 8)y =mp* +kx. y2)=7
9)y = log , (mx + k) 10)y=(epx+k)*m_

Y (32 |
11)y = p*sin(kx+m) 12)y = kl:(cz:”rzx | (3)=

I'ne p —uucno OykB B UMEHH; M —4YHCIO OYKB B GaMMWIMM;, K — YHUCIIO OYKB OTYECTBA.

Ilopsinok BbINOJHEHHS PadOThHI:
1. BHUMaTeNbHO O3HAKOMBTECH C YCIIOBHEM 3aJJaHMUS.
2. Tloap3ysch KOHCIIEKTOM JICKIIHIA U CTIPAaBOYHBIMH MaTepUalaMy, BEITIOTHATE 3a/IaHUE.

3amanue Ne |

Haiitu npousBojgHble (QYHKIUI HCHONIB3ys NpaBUia BBIUYUCIEHUS M TaOIMIy NPOU3BOIHBIX
CIIOKHBIX (PYHKUIMN

«[IpaBuma BbIYMCIIEHUS U TaOIUILY TIPOU3BOJHBIX CIOXKHBIX (DYHKIIAN»
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(u"y =nu"’ (sin u)’ = cosuu’

(e") =e"u’ (cosu) =—sinu-u’

(Inu)’=—u’=u— (ctgu)’' = — SRR
2 2
u sin“u In“u

(g, u)' = ———u'=—" oy = >u=

ulna ulha

1 y = (Bx® —4x%)°;
y' = ((3-x2 — 4x)%) = 5(3x% — 4x)* - (3x% — 4x)' =
=5(3x% — 4x)* - (6x — 4) = (30x — 20)(3x2 — 4x)*.

oy =sin(3x—x?)
y'(sin(3x — x2))’ = cos(3x — x2) - (3x — x2)' = (3 — 2x) - cos(3x — x?).
3 Y =6In5x

y' = 101 2x)' =10(Ih 2x) =10 . (2x) = 222 _ 10,
2X 2X X
Samanne Ne 2
BoruncnuTh npon3BoAHYIO (YHKIIUU B TOUKE.

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

Y = (=6 = (P 4 6) = e =
2\/x23+6 X 2Vx2+6 Vx%2+6

===
y - 3246 - 9+6 - V15’
d)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYHTh MPABWIBHBIE PE3yJIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.1. IlpouszBogHast pyHKIMHU U ee IPUMEHEHHE
IMpakTnyeckoe 3ansiTue Ne 24
«['eomeTpryecKkue MPUI0KEHHUS NIPOU3BOIHOID)

Heas padorbl: HayuuTbes COCTaBIATh ypaBHEHUE KacaTEIbHOM K JaHHOM KPUBOM B TOYKE
KacaHMsl; HAXOAUTh YrIoBOH K03 (PUIIMEHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

Brinosinenue padoTsl cnoco6cTBYeT GOPMUPOBAHNIO:
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OK 01 BeiGupats crioco0sl penieHus 3aaad npoecCHOHATbHON JAEATENbHOCTH MPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM
OK 04 DddexTrnBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbI, KOHCIICKTHI JICKIIUH.

3aganue:

1. Haiigure yrioBod ko3(QuuueHT KacaTenbHOW, MPOBEACHHONH K mapaboie y = —x*+xB
TOUKE x( = —2

2. HaiinuTe yron HaKJIOHEHA K OCH KacaTeJIbHOM, TPOBEIEHHON K KPUBOM ¥ = x> B TOYKE x, = —2

3. CocTaBbTe ypaBHEHHE KacaTeIbHON K KPUBOU y = sin3x B TOUKE (g ; 0).

IMopsi1oK BBINOJTHEHHS PA0OTHI:

1. 3nauenne TPOU3BOJHOW (PYHKIMH y = f(x) IPU X =x, PABHO YIJIOBOMY KOI(PPHUIUEHTY
KacaTeIbHOU, MPOBEJICHHON K KPUBOH y = f(x) B &€ TOUuke ¢ abCIHCCO x, , T.. k'=y'(xy) = f'(x,) = tg x
TJIe %-YTOJI MEXy KacaTeJIbHOW K KPUBOH B TOUKE M, (x,;Y,) H IMOJIOKUTEIBHBIM HAIIPABICHHEM OCH 0, .

2. YpaBHECHHE KacaTeIbHOU K KPUBOH y = f(x) B TOUKE UMEET BUAY — ¥, = f (x0) (x — xo)-

3. Hampagiienue KpuBO# B KaXJIOW TOYKE ONpECIsETCS HANPaBICHHUE KacaTelbHON K HEeH B 3TOU
TOYKE, TOITOMY JJIsi HAXOXKJCHHS yrja HAaKIOHHOW KPWBOW B JIAHHOW TOYKE HAJO BBIYHCIUTEH YTOJ
MEX]y KacaTeJIbHOMU, IIPOBEJICHHOM B ATOH TOYKE, U OChIO.

1. Haiitn yros HakinoHa K ocu 0, KacaTelbHOW NPOBEIEHHOM K KPUBOW y =sinx B TOYKE

-HaiiJileM IPOU3BO/IHYIO (PYHKIIMIO y = sinx y' = cosx

o o ' 1
-HaliIeM 3HaYE€HHE IPOM3BOIHOM B TOUKE x, = g y (g) = cosg =-

9 v 1
-TaHI'€HC yIJIa HaKJIOHA KacaTeJIbHOU B JAHHOU TOYKE PaBE€H k = tg < , OTKyJa &= arc tgo~ 26,6°

2. [Tox kakumu yrnamu napadomna y = x? + x TepeceKaeT och O, ?
-Haitnem Touku nepecedeHust napadbobl ¢ OChIO O, PEIINB CUCTEMY
2 .
y=x*+x __ {(—1,0)
U520 <=0

-[TapabGona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrmoBble KOA(pQHHUIMEHTHI
KacaTelbHbIX K MapadoJie B 3TUX TOUKax
y=x*+x)=2x+1Lk(-1)=2(-D)+1=-1,k(0)=2-0+1=1
- BBIUHCIWIN YIJBl &, u &, , oOpa3yemble KacaTeIIbHBIMH B TOYKaX IEpeceyeHus: mapadoiibl ¢
OCBIO O, tg ;= —1,0¢;= 135% tg x,= 1,0¢,= 45°
3. CocrtaBbTe ypaBHEHUE KacaTEIbHON K KPUBOM y = 3x% — x B TOUKE x, = —1
-HaAEM POU3BOJHYIO KPUBOU B TOUKE X,
y=0Bx?-x)=6x—-1;y'(-1)=6(-1)—-1=-7
-HalIeM KOOpAMHATy TOYKN KaCAHUS:
y(-1) =3(-1) - (-1 =4M(-1;4)
-I0CTaBUM B (OPMYIly YpaBHEHHS KacaTeJIbHOM:
y—4=-7(x+1)
y—4=-7x—-7
7x +y + 3 = 0 — ypasnenue kacamenvHou

(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
Ounenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM
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HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aIMCHU U BBIYUCICHUA.

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

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIbHBIE PE3yJAbTaThl U BBIBOJBI; B XOE
MpOBeICHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PabOTHI HE MO3BOJISET CENNATh MPABIIILHBIX BEIBOJIOB.

Tema 3.1. IIpousBoanasi QyHKIIUU U ee IPUMEHEHUE
IMpakTnyeckoe 3ansiTue Ne 25
«HccnenoBanne pyHKIUI ¢ IOMONIBIO POU3BOIHOI U MOCTPOEHHE TPAPUKOB)»
Heanb padorbl: Hayuutbes ucciaenoBaTh GYHKIMI U CTPOUTH UX TpadUKH.
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bpibupars crioco0sl pemieHus 3a1a4 mpoecCHOHATbHON IeATEIbHOCTH MPUMEHUTEHFHO K
Pa3INYHBIM KOHTEKCTaM

OK 03 IInaaupoBath U peaqTu30BBIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,

IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOGECCUOHATIBHOM cepe, NCIOIb30BaTh 3HAHUS 110 IPABOBOM
1 (UHAHCOBOM IPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYAIHAX;

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

MarepuanbHoe o0ecnieuenue: VHauBHUIyabHbIE 3aaHUs, CIIPABOYHBIE MaTEpPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3aganme: lccienoBarh QyHKIMN U HOCTPOUTH CXEMAaTHUYECKH UX TpapUKU.

3aganus
a)y =2+5x% -3x°; 6)F(X)=x*—2x*+2;
a)y =2x*-3x>-36x; | 6)f(x)=x"-2x"+2;
VE 2.
a)y=x" —4x"; 6)f(x):1x“—gx3—§x2+2;
4 3 2

Ilopsinok BbINOJHEHHS padOThHI:
BHuMaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJJaHUS.
[Tonb3ysich KOHCIIEKTOM JIEKIUI M CIPAaBOYHBIMU MaTEPHUAIAMH, BBITIOJIHUTE 3a/IaHHE.

[ToHsiTHE MPOM3BOAHON TO3BOJISIET MPOBECTU MOAPOOHOE MCCIeoBaHNE (YHKIIMH C HEeNbio 0onee
TOYHOTO MOCTPOCHUS X TPAPUKOB.

PaccMmoTpuM anroput™ ucciaenoBaHus QyHKIUMI:

1) HaiiTu oOnacTh onpeaeneHus QyHKINY,

2) mccienoBarh (PYHKIMIO Ha YETHOCTh U HE YETHOCTH;

* Ecmu anga QyHKUMM BBIIOJHSETCS PaBEHCTBO f(—x) = f(x), TO JaHHas (YHKIUS SBISETCS
yetHOW. CrenoBarenbHO, rpaduK GYHKIUU CUMMETPUYEH OTHOCUTENbHO ocu (OY).

sEcnu ans (QyHKIMKA BBIONMHSETCS PABEHCTBO f(—x) = —f(x), TO MAaHa (QYHKIUS SIBISETCS
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HedeTHOH. CrieoBaTenbHO rpaduK GYyHKIMH CHMMETPUYEH OTHOCUTENBHO Havaita koopauHat (0;0)
"Ecmu f(—x) # f(x) u f(—x) # —f(x), TO gaHHas (QyHKIUsA ABIsSeTCs (QYyHKIHMEH oOImero Buaa u
CBOWCTBOM CUMMETPUYHOCTH JIaHHAsl (QYHKIUS HE 00agaet
3) HaiiTH UHTEPBaJIbl MOHOTOHHOCTH (DYHKIIHY;
* HaiiTi npon3BoaAHYIO0 (PyHKIIUH.
* [IpupOBHATH NPOU3BOIHYIO K HYJIO M PELIUTH [10Jy4EHHOE YpaBHEHHE.
* OTMETHTh Hai/IeHHbIE KOPHH YpaBHEHHMS HA KOOPAMHATHOW MpsMO#, pa3duB e€ Ha

MIPOMEXYTKH.
= HaiiTu 3HaK MpOU3BOJHON HA KaXXJIOM M3 MOJTYYEHHBIX IPOMEKYTKOB.
S + i £(x) 1, mpr X€ (=03, )U(x57+90)
""--._h le .a-"""J ! _x': ""'\-..\_\_‘ f(X)Ta HpH X E(Xl 9X2)
4) HaiTH SKCTPEMYMBI () YHKIIUH;
i} + _
| |
Ty T
min max
Xmin = X1
Xmax = X2

5) HaiiT 3HaueHUE (PYHKIMU B KPUTHYECKUX TOYKAX U B TOUKAX IKCTPEMYyMa,;
6) HAWTH TOYKM MEPECEYCHUS C OCAMH KOOPJMHAT M, BO3MOYKHO, HEKOTOPBIC IOIMOJHUTEIbHBIC
TOYKH, YTOUHSIOIIHNE rpaduk PyHKINH;
7) mocTpouTth rpaduK GUKIKH.
3aganue Ne 1
1) Uccnenyiite pyHKIMIO U ocTpoiTe e€ rpaduk y =1+ 2x* —x*;
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(=x)* = (=X)*=1+2x* = X" = umeem f(-x)=f(x)=
GbyHKIUS YeTHas U ee Tpaduk cMMMETpUYeH OTHOCUTENbHO ocH (OY).
3) Haiinem npou3BoHYIO
f'(x) = (1+2x* — x*) = 4x — 4x3;
4x—4x3 =0
AX1-x)=0=>x=0:x==1;

+, =  +t =
A N0 7Ny
max  min  MEx
X (o1 | -1 (- 0 1 |4+ o
1:0) (0;1) )
f'(X) + |o 0 +

f(x) ya 2 Ny 1 Ve 2 ™y
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(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecou paboTa BBIOJIHEHA B IMOJTHOM O0BEME C COOJIOJICHUEM
HEe0OXOIMMOM TOCIEI0BATENBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IIpouzBogHasi pyHKIMHN U ee MPUMEHEHHE
IIpakTnyeckoe 3ansaTue Ne 26, 27
«Pemenne NpuKJIagHbIX 32124 C IOMOIIBLIO TPOU3BOTHOID)

Heas padorbi: HayuuTbcs mpUMEHSATb  MPOU3BOAHYIO (DYHKIIMM IpPU PEIIEHUH MPUKIAJIHBIX
3ajad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crnioco0sl pemieHus 3aaad npoecCUOHaTbHON JAEATeNbHOCTH MPUMEHHUTENbHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNPUHUMATEIBCKYIO JESTENIbHOCTh B MPOoQeccCHOHaNbHOMN cepe, NCIOIb30BaTh 3HAHUS 10 MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalUsAX

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

OK 06 IIposBiasATh TIpakJaHCKO-NIATPUOTUYECKYIO IIO3ULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJAMIIMOHHBIX POCCHUICKUX TyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM UHCIE C
y4ETOM TapMOHHU3ALUN MEXHALMOHAIBHBIX W MEXPEIUTMO3HBIX OTHOIICHUN, NPHUMEHATH CTaHAApThI
AHTUKOPPYIIIMOHHOIO TIOBE/IEHUS

OK 07 CopneiicTBOBaTh COXPAHEHHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepekeHHIo, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PGEKTUBHO JIEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NYECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIJIEHUS 3/10POBbSI B
nporecce MpodhecCHOHATBHONW JEATENbHOCTH M TOJJIEpPKaHUsT HEO0OXOAUMOTro YpPOBHS (hU3HUYECKOMH
HOJIrOTOBJICHHOCTH
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OK 09 ITonp3oBatbest pohecCHOHATBHON JOKYMEHTAIMe Ha ToCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

MarepuanbHoe obecniedeHue: VHIuMBHUayanbHBIC 3aJlaHUsl, TAOJWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3ananme:
. . 3 P o
1. Touka gBIKeTCs 110 3aKoHy *(t) = 2t" — 3t Yemy paBHa ckopocTh B MOMeHT Bpemenu & = 17
o X . =gk
2. VpaBHEHME ABIKEHHS MaTepUanbHOIl TOYKM BHONb ocH MMeeT Buj S(t) = —0.567 +1+2 (),

Haiitu yckopenue © (Lhrouxu B MomenT Bpemenu L = 2 C.
3. 3aKOH W3MEHEHHsI Temmeparypsl | Tena B 3aBUCUMOCTH OT BpeMEHM t 3alaH ypaBHEHHEM
T = 0,2t%. Ckakoii CKOPOCTBIO HArpeBAETCs TEIO B MOMEHT Bpemenu 10 ¢?

4. MaxoBHK, 3aJep>KHBacMbIii TOPMO30M, 3a t ¢ moBopaumBaeTcs Ha yroa @ = 5t — 0,4t% (paz).
OnpenenuTh yriioByl0 CKOPOCTh & MaxXOBHKAa B MOMEHT BpeMeHHU t = 2 Cu HalWTH MOMEHT OCTaHOBKH
BpaICHUsI.

5. KonudecTBO 3JeKTpUYECTBA, MPOTEKAIOMIETO0 4Yepe3 MPOBOAHMK, 3amaercss (popmyIioi

_ 3_nt2 . .
Q=2"-3t"+ 4. Haiinute cuny Toka B KOoH1IE 4-1 CEKyH/BI.

2
6. Cuna Toka M3MEHsAETCS B 3aBHCHMOCTH OT BpeMeHH 1o 3akony | =2t =3{(] — B ammepax, t — B
cekyHaax). HailTu ckopocTh M3MEHEHNUs CUJIbI TOKA B KOHIIE 8-1 CEKYH/bI.

_ 3 2 o
7. Temo ™accoll 3 Kr JABWXKETCS MPSAMOJIMHEMHO IO 3aKOHY S(t)_t + 4t Zt. Haiioure

mv 2

2

KHHECTUYCCKYIO SHEPI'UI0 TEJIa [ ] uepe3 2 ¢ mocJjie Hayvana JABMOKCHUA.

x(t)=2-3t + 2t

8. Teno Maccoil 2 Kr ABMXKETCA INPSAMOJIMHEHHO IO 3aKOHY . Hanpgure cuny,

KOoTopasi OyzeT JeiicTBOBaTh Ha Teo uepe3 3 c?

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. [IpounTath 3a1a4y U ONPEAETUTH CIIOCOO €€ pElICHHUS.

2. [lpumenuts Gopmyny auddepeHnaIbHOT0 UCYUCISHUS IS PEeIISHHS 3a1a4u.
3. 3anmcaTb OTBET.

o
s

1. 3ananue. Teno aBUxkKeTCS MPAMOJIMHEHHO MO 3akoHy''! * 1 (M). Onpenenuts cKkopocTh

€ro JIBMKECHHUSI B MOMEHT ¢t = 10 C.

Pemenne. Mckomas CKOpPOCTH - 3TO IMpOU3BOAHAA OT IIYTH, TO €CTh
2

v(t) = s'(t) = (%a” -2t +-u) = (?—3’;“) —(2%) +(4t) =

| B2

2 . : - :
= -:;{M — ) A =2 2241 =2 A+ 4

i}

B 3aaHHbBIi MOMEHT BpEMEHU
2(10) = 2-10° —4- 104 4 = 200 — 40 + 4 = 164 (M/c).

Otser. v(10) = 164 (m/c).
2. 3akoH W3MEHEHHUs Temreparypsl T Teina B 3aBUCHUMOCTH OT BpeMeHHU t 3ajaH ypaBHEHHEM
T = 0,2t2. C kaKoif CKOPOCTBIO HarpeBaeTcst TeJ0 B MOMEHT BpemeHu 10 ¢?
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dT 5
CkopocTb HarpeBaHus Tella €CTh IPOU3BOIHAS Temueparypsl T 1o Bpemenu t: == (0,2t)" = 0,4t.

Ckopoctb HarpeBanus Tena npu t =10 c:
(%}::m =0,4-10 = 4 (rpan/c).

3. MaxoBuK 3a BpeMsl TIOBOpaYMBaeTCs Ha yroi ¢ = 8t — 0,5¢2. OnpeaenuTs yriioByl0 CKOPOCTh

B KOHIIE 3- ceKyHibl. HaliTh MOMEHT, KOT/1a MPEKPaTUTCS BpallleHUE.
Nmeem ¢’ =8 —t. Tak kak w = (8 —t) pan/C, To npu t = 3 nonyuum w =5 (pan/C). BpauieHue

MPEKPATUTCS B MOMEHT, Korma w = 8—t =0, t.e. nput=8c.

®opMa npeacraBieHus pe3yJbTara:
BrinosHeHHOE 3a/1aHUE.

Kpurtepun ounenku:

Ouenka "OoTJMYHO'" CTaBUTCSA, €cii paboOTa BBHINIOJIHEHA B IOJHOM O0OBEME C COOIIOJEHHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka "xopomo' cTaBUTCS, €CJIU BbIIOJHEHBI TPEOOBaHUS K OLIEHKE "OTJINYHO", HO JOITYIIEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW 9acTH PaOOTHI HE IMO3BOJISIET C/ENIaTh IPABMILHBIX BBIBOJIOB

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansiTue Ne 28-29

«HaxoxaeHne onTUMaJIbHOT0 pe3yjbTaTra ¢ NOMOoIbI0 l'IpOI/I3BOI[HOi/i B MPAKTUYIECCKHUX
3agavdax»

Henpr padorbi: HayuuThcs NpuUMEHSATh NPOM3BOAHYI0 (GYHKIMU TpU pEUIeHHHM 3a1ad Ha
HAaxO0’KJIEHHE ONTUMAJIbHOI'O pe3yJIbTaTa B IPOU3BOACTBEHHBIX IIPOLECCaX.

BeinosiHenune padoTsl crioco0cTBYeT (POPMHUPOBAHUIO:

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

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO JeSITeIbHOCTh B MPOpECCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 PAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIUYHbIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ dexTrBHO B3aUMOEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH 1€

OK 06 IIposBiaATh Tpa)kIaHCKO-NMATPUOTUYECKYIO IO3HMIMI0, JAEMOHCTPHUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJAMLIMOHHBIX POCCHUICKUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4E€TOM TapMOHH3AlUHU MEXHAIIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOILICHHM, MPUMEHSTh CTaHIapThI
AHTUKOPPYNLMOHHOIO TIOBEJICHUS
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OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOIMIEH Cpeabl, pecypcocOepe eHHI0, MPUMEHSThH
3HaHUS 00 M3MEHEHHMH KIIMMAaTa, MPUHIUIE OEPEKIMBOTO MPOU3BOACTBA, Y(PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHIX

OK 08 Hcnonbs3oBath cpeacta GU3MUECKON KYJIbTYPHI ISl COXPAHEHUS M YKPETUICHUS 3/I0POBbsI B
nporecce MpodhecCHOHATBFHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBarbest MpohecCHOHATBHONW JJOKYMEHTAIIMEH Ha roCyJapCTBEHHOM M MHOCTPAHHOM
S3BIKAX.

MarepuanbHoe obecniedenue: VHIuMBUayanbHBIC 3a/laHUsl, TAOJWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIIUN.

3aganme:

1. Hmeercs KBagpaTHBIA JIUCT YKECTH, CTOpOHA KoToporo a=60 cMm. Beipesas mo BceM ero yriam
paBHBIE KBaJpaThl M 3aru0asi OCTABIIYIOCS YacTh, HY)KHO W3TOTOBHTH INPOW3BOACTBEHHBIH SALIMK 0e3
KpbIKU. KakoBbl AOMKHBI OBITh pa3Mephl BBIPE3aeMbIX KBAJpPATOB, YTOOBI MPOU3BOJICTBEHHBIN SIIUK
“MeJ HauOoJbIuii 00beM?

2. [IpoexTupyeTcs KaHall CUCTEMBI CIIMBA C MPSIMOYTOJIbHBIM ceueHueM 4,5 . KakoBbl JOMKHBI OBITh
pa3Mepsl ceueHus], YTOOBI sl OOJTMIIOBKY CTEHOK M JTHA MOIIUIO HAWMEHbIIIEe KOJIMYECTBO MaTepuana’?

3. IlpuGbuth ¢upMBI 3aBUCHUT OT OOBEMa TPOU3BOJACTBA X (€1) M ONpenenseTcs Kak
y=-x°+21x*-72x—150. Haiitu 0o0beM NpPOU3BOACTBA, HPU KOTOPOM HPUOBLTL (UPMEI OymeT
MAaKCHMaJIbHOM.

4. Pacxon roprouero jJerkoBoro aBToMoOmist (iutp Ha 100 kM) B 3aBUCUMOCTH OT CKOPOCTH X KM/4
Opu  JBWKCHMM  HA  YEeTBEPTOM  mepedade  NPUOJIIM3HUTENBHO  ONMUCHIBaeTCS  (yHKIMEH

f(X)= 0,0017 x> —0,18x+10,2.. [Ipu xakoit CKOPOCTH pacxoj roprodero OyneT HauMeHbImid. Haiigure
3TOT Pacxojl.

5. ABTOMOOWIb MPUOJIMKAETCS K MOCTY CO CKOPOCTBIO 72 KM/4. ¥ MOCTa BUCUT JAOPOXKHBIA 3HAK
«36 xkM/9». 3a 7 CEKyH]I 10 BbE3a Ha MOCT, BOJUTEINb Ha)all Ha TOPMO3HYIO nenaib. C paspeniaeMoii 11
CKOpPOCTBIO aBTOMOOMJIb BheXall Ha MOCT, €CJIM TOPMO3HOM IyTh onpeenserca Gopmyinoii s = 20t —t*?

Ilopsinok BbINOJHEHHsI padOThHI:
1. Haxoaum kpuTHyeckHe TOYKH QYHKIIUH.
2. IIpoepsiem, Kakue W3 HaMIEHHBIX KPUTUYECKUX TOYEK JIeKAT BHYTPU 3aJaHHOTO
OTpe3Ka.
3.  Haxogum 3HaueHust QyHKIMM Ha KOHIIAX OTPE3Ka U B T€X KPUTUYECKUX TOUKAX,
KOTOpBIE MTOMNAal0T B 3TOT OTPE3OK.
4. W3 Bcex monyyeHHBIX 3HaUeHUN (QYHKIIMU BbIOMpaeM HauMeHbIIIee U HauOobIlIee.

3agaya 1. IlpouHocTe OajKu NPSIMOYTOJILHOTO CEUEHHUs HPOMOPLHMOHATIbHA IMPOU3BEICHUIO €&
IIMPUHBI Ha KBajapaT BbICOTHI. Kakoe ceueHue AOKHA MMETh Oanka, U3 LWIMHIPUYECKON 3arOoTOBKH
panuyca R, uTo0bI €€ mpoyHOCTh ObLTa HanOoMbIIEeH? (pUCYHOK 1)
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Pucynok 1 — ceuenue 6ajiku U3 HIUIMHAPUYECKON 3arOTOBKH

Pemenne. CocraBineHue mareMaTHdeckond wmonenu. OnTuMuszupyeMas BeJIMYWHA - TPOYHOCTH
OaJIKu, TOCKOJBKY B 3adade TpeOyeTcs BBIICHUTH, KOTJA IMPOYHOCTh Oalku OyneT HaumOOJbIIeH.
O003HaYUM ONTHMH3UPYEMYIO BEIMYUHY OYKBOH y. IIpOYHOCTH 3aBUCHUT OT IIMPUHBI U BBICOTHI
NPSIMOYTOJIBHUKA, CITY)KAIlero OCeBbIM ceueHueM Oanku. llupuny Oanku 0003HauuM OYKBOW X.
[TockonbKy OCEBOE CEUCHHE MPEACTABISET COOOM MPSIMOYTOJbHUK, BIIMCAHHBIA B OKPY)KHOCTH pajnyca
R, 0o 0<x<2R

Bricora h mpsMoyroisHUKa CBsI3aHA C €ro MIUPHUHOW COOTHOIICHHUEM
[udaropa), 3Hauur, ' = 4/ —x%,

¥ +hE=4R% (9 reopeme

2 - 2

IIpodHOCTH GANKH y MPOIOPIHOHATbHA pomsBeaernio | 1. e. ¥ = KX¥h® (rre xosppumment k
— HEKOTOPOE TOJI0KHUTEITBHOE YHICIIO).

3naunr ¥ = Ex(4RR* — x%),rge x € [U; 2K].
Pabota ¢ cocTaBieHHON MOJIEINBIO.
Tinst dynxman ¥ = Ex(4RR* — x*),rpe x € [0; 2R}
Nmeewm:

Mmeenm: v = &l R%y — rx?

V' =4kR?— 3kx?

HAJI0 HAUTH Yyaye-

IIpupaBHHBaEM IPOU3BOJHYIO HYIIIO, TOIYYUM

4kR?-3kx?= 0
2R . 2R
1 == Xg=—=Fx
V3 v3

o
2

X= Xl =

il

3aJaHHOMY OTPE3KY MPUHAJICKHUT JIUIIH TOUKa
Breraucnum 3HaueHue (bYHKI_[I/II/I B TOYKC Ha KOHIIAX OTPE3Ka B TOUKAX 0Owu2R.
Nmeem

: . 2R . 28

f(0)=0 f(2R)=0 f(\—ﬁ) >0 3HAYHUT Vigus =i (é).

B 3amade cmpammBaeTcs, Kakoe ceueHHEe JODKHA HUMETh Oaika HaumOoNbIIeld MPOYHOCTH.
BreisscHuM, 9TO MUpHHA TPSMOYTOJBHHUKA, SBIJISIIONIAS OCEBBIM CEUYCHHEM HaumOoJiee MPOYHOU Oakw,
R
V3
paBHa
Haiinem BeICOTY:

h? = 4R% — x*?

OtBet: CeueHneM OalKu JOJDKEH CIY)XUTh MPSMOYTOJbHHUK, Y KOTOPOTO OTHOILIEHHE BBICOTHI K
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IMUPUHE PABHO \t3

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY K€ PE3yJIbTaTy, OIMPasiCh HAa CBOM
ONBIT, HO OHH NPUHUMAIOT YyKAa3aHHOE OTHOIIEHWE paBHBIM 1,4 (npubmmkE€HHOE 3HAUYCHUE
UppalMOHAIBHOIO YHCIA KaK pa3 paBHO 1,4).

3anaua 2. TpeOyeTcst U3rOTOBUTH AETAJIb B BUJIE NPSAMOYTOJIBHOIO MapajuleenuIeia, B HUKHEM
OCHOBAHMHU KOTOPOTO JIGKHT KBaapar (BEpXHss 4acTh OTKpHITa), a 00beM paBeH 108 em®, IIpun
KaKHMX pa3Mepax JIeTajad Ha ee U3rOTOBJICHHE OWET HauMEHbIIee KOJIMYeCTBO MaTepuraa?
Pemenne: 1. [Tycts cTOpoHa OCHOBaHHS JpaBHa X cM, 2 BRICOTA h cm.

2. O6wveMm napamtenenunena V=x*x*h=x" h uim no yciosuro x? h=108.

BbipasiM 3 9T0it hopMyIIsI BRICOTY mapamienernumnena: h=108/x 2. (1)

3. C nopyroil cTopoHbI, YTOOB! y3HATh KAaKO€ KOJIMYECTBO MaTepuaia IMOHAET Ha M3rOTOBIICHHE
AeTanu HeoOXOAWMO HAWTH IUIOMIAAh S IOJIHOW MOBEPXHOCTH Mapaiienenurnena 0e3 ydera BEpPXHEro
ocHoBaHus. [lnomase NOBEPXHOCTH NMapajulesenuiea HaxoauTces no Gpopmyine

Snonu=2(X*x+x*h+x*h)=2(x? +2xh). [lnomans OCHOBaHHs paBHA SOCH =X’ , €€ HAJ0 BHIYECTh W3
nosy4eHHoi popmyisl S=Smonu*Soca=2(x% +2xh) - x* = x? +4xh.
4. [ToncraBum BMecTo h Beipaskenue (1). [Tomyuum Gopmyity miomaam kak GyHKIUIO OT X:

S(x) =x% +4*x*108/x? =x* +432/X.

5. Haitnem npomsBoznyio S'(x)=( x* +432/x)'=2x-432/x? .

6. UToOBI HAMTH SKCTPEMYM, HEOOXOAMMO MPUPABHATH IPOU3BOIHYIO K HYIIIO:
S'(x)=0= 2x-432/x? =0;

ajgee HaxXOIuM 2x3 =432;

x° =216;

x=0.

7. Hony4ynnau x=6 — TOUKy MUHUMYMa, ciieloBaTenbHo, S(6)=108 cM? HanMeHblIee 3HAYCHNE.
9. CnenoBarenbHO, CTOPOHA OCHOBAHUS X paBHa 6 CM, a BBICOTA h=108/x* =108/36=3 cm.
OtBet: cTOpoHBI 6aka 3 1 6 cMm.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTENOBATENbHOCTH JIEHCTBUIl; B OTBETE MPAaBUIBLHO U aKKypaTHO BBIMOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €CliM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh MPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/IENIaTh MPABIIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 30

«MHTerpan n nepsoodpasnasi. Haxoxaenue HeonpeaeJeHHbIX HHTETPAJIOB IIPH OMOIIHU
CBOICTB HHTEIPAJIOB)

Heab: HayuuThCAd HAXOAUTH HEOMpEAeNEHHBIE UHTErPajibl HEMOCPEACTBEHHBIM WHTETPUPOBAHUEM
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IIPU TIOMOIIY CBOMCTB UHTEIPUPOBAHUS.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IlnaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE M TUYHOCTHOE Pa3BUTHE,
MIPEIPUHUMATEIBCKYIO JESTEIILHOCTh B MPOQPECCHOHANBHON chepe, NCIONB30BaTh 3HAHMS IO TIPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B PA3JIUYHbIX KU3HEHHBIX CUTYaIHIX

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTbI HGKHHﬁ.

3aganme:
B cooTBeTcTBHM ¢ TEXHOJOTHUECKOW KApTOH MPOCKTa HANTH CIICTYIOIINE HHTETPAIbI:

1. T Gxg —ixz + 5) g
2. Jarzx — 1) dxe

3. J (1 4+ Gl

4, I[%+ xisjld:r

5. J{5vx® — 74=7 )dx

Kparkue TeopeTnueckue cBeleHHA:
Ceoticmea HeonpeodenleHHo20 uHmezpana

1) [ mf (x)dx = m{ f (x)dx, m-const
2) j (f () £ g(x))dx = j f (x)dx + j g(x)dx

Ta@zuqa OCHOBGHbIX UHmMecpaloe

1) jdx=x+C;
Xn+l

Z)Ix“dx= +C,n=-1;
n+1

3) Id—XX: In|x|+C;

4) Iexdx:eX+C;

a
5 |a*dx=—+C;
)I Ina

6) Isin Xdx =—-cosx+C;

7) J'cosxdx:sin X+C;

8) Ico(:):x:thJrC;

9)] o =—Cctgx+C;

sin? x
dx .
10) | ——===arcsin x+C;
dx
11 =arctgx+C..
) -[1+ x2 g
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Iopsaok BbINOJIHEHUS Pa0OTHI:
COBOKYMHOCTH BCEX MEPBOOOPA3HBIX Il PYHKINU HA3bIBAETCS HEOMPEIEIIEHHBIM HHTErPAIOM.
OcHOBHBIE CBOMCTBA HEONPEIEIEHHOTO UHTErpaja
1) T(FG + g0 Jax = [l dac+ [ gl) dc
2) Tkflzldx =k ] fla) dx
HenocpencTBenHoe HHTErpUPOBaHUE OCHOBAHO HA MPSIMOM HCIOJIb30BAaHUM TaOJIHIIBI HHTETPAJIOB.
MoryT npencTaBUThCS CIEAYIOLIUE CIyYau:
1) JlaHHBI HMHTErpaJl HAXOAUTHCS HEMOCPEACTBEHHO 10 COOTBETCTBYIOLLEMY
TaOJIMIHOMY MHTETpay.
2) JlaHHBI MHTETpan mociie TPUMEHEHUs CBOMCTB 1M 2 MPUBOIUTCS K OJHOMY HIIH
HECKOJIbKUM TaOJIMYHBIM WHTETPaIaM;
3) JlaHHBIN WMHTErpan Mocie 3JEeMEHTAPHBIX TOXKIECTBEHHBIX MpeoOpa3oBaHUM, Hall
MOJBIHTETpaIbHON  (PYHKIIMEH W TpuMeHsst cBoiicTBa 1M 2 TPUBOAUTCS K OJHOMY HIIH
HECKOJIbKUM TaOJIMYHBIM UHTErpajIaM.

B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IIPOEKTA HAUTH CIICAYIOIIME UHTETPaIbL:
1. ['6x*dx —mcmonb3yeM cBoiicTBO 2 1 Gopmyity 2.

f _x'ﬂ*‘l .

Jx"dx =——+¢ Iomyuaum:
2+1 3

fﬁ:r:zd:r=Eufxzdx=6'r—+c=6x—+c=2:r!+c
2+1 3

2. J4lx? — x4 3dx Ucnone3yst cBoiictBa | uw 2 u, dopmynst | u 2 mnomydum:
3 2

4Ix2dx—4jxdx+12jdx=4"'?—‘%+12x+c=§xﬂ—2x2+12x+c

- 1noctosiHHasg uHTerpupoBaHuss C paBHa anreOpamyeckodl CcymMMme Tpex IOCTOSHHBIX
WHTETPUPOBAHHUS .

3 z
3. f2[3:r—ljzdx=2f[3:r—ljzdx=2f{9x2—6x—1]dx=2-9%—2-6%+2x+c=6x9—6xz+2x+c

%37 pax .
4, T — —dx —pa3enuM NOYWIEHHO Ha X, OJIY4YHUM:
! 3t
Co® 4+ 3x + 4l dx =?+T+4-:::+ £

1

1 L )
5. J'j—; —Hcnonb3yeM Gopmyny 2 [« Fdr = —+ ¢ =F+c= Wt o
4

_E+
d)opMa NMpeaACTaBJICHUSA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTEOBATEIHLHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AaKKypaTHO BBHIMIOJHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Heyovera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh MPaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIECT CAENIATh MPABHIBHBIX BHIBOJIOB.
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Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 31
«Teopema HbroTona-JleiitoHuua. Borunciienue onpeaeieHHbIX HHTErPaJa0B»
Heab padoThl: HAYYUTHCS BBIYUCIATH OMPEICIICHHBIN HHTErpan 1o ¢popmyne Hetorona-Jleiibauma.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peain30BbIBaTH COOCTBEHHOE MpodeccHnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MPEPUHUMATEIBCKYIO JIESTEIILHOCTh B MPOQPECCHOHANBHON chepe, CIONB30BaTh 3HAHMS IO TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIHIX

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

3aganue:
B cooTBeTCTBHHU € TEXHOJOTHYECKOM KapTOM MPOEKTAa HAWTH MHTErPaJIbI.
1. I 12 2xtdx

4

j(8+2x—x2).:fx

2. -

3. f;” cosxgx

4. J.(cosx—3sin X )Jdx
2
2 _y2

5. Il—z(dx
2 X

IMopsinok BbINoJIHEHUs PadOTHI:
1) Ucnionb3ys Tabnuily MHTETPajIoB HAMTH MHTErpal
2) Ucnonb3ys popmyny Herorona — JleltOHuma

]
[ 7x)dx= PO = F2) - Fla)

HAaWTH ONPEIEICHHBIN UHTETPa

Brruncnuth onpeneneHHblii HHTErpa
2

IExjdx

1

Pemenne:
2 2 {2) {3)
szﬂd;;:glx?dx:E(f)ﬁ =E(g3 -1 = 3(3_13. _2 7 _14_ 43
] 1 3 £ £ 3 3 3

(1) BeiHOCUM KOHCTAHTY 3a 3HAK WHTETpaa.
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®+l

N
_[x dx = +
(2) Unrerpupyem mo Tabiuie ¢ MOMOIIBIO CaMOW MOMYISpHOU (hopMyIisl 2+

1

3
HOHBI/IBHIYIOCH KOHCTAHTY 3 uenecoo6pa3H0 OTACIUTH OT 4 M BBIHECTH 3a CKO6Ky. HeHaTB 9TO HC
O6H33T€J'IBHO, HO >KeJIaTeIbHO — 3a4eM JINIITHUE BRIYUCIICHNS ?

[ @dx= FCDf. = P &)~ Fla)

(3) HUcnonezyem dopmyny HeroTona-JleiiOnuna 2 . CHavaina

3
MOJICTABIISIEM B * BEPXHHM Ipe/ell, 3aTeM — HIDKHHUE npenest. [IpoBoauM qabHEiIne BRIYUCICHUS U
M0Jy4aeM OKOHYATEIbHbBINA OTBET.

Brruucnuts onpeneneHHbld HHTErpal

4
I{8+2x—x3}dx
-2

Pemienue:
4

b 2, , WM H H g, VA 4 1, 2.4 1, 5.4
[@+2x-x)dr=8[dx+ 2__|;x.:1!’x— E dx:S(x]|_3+2-§(x I -5 I

-2 =2 -4

= 84— (—20 + 4 - =2 —%(43 — (=27 =8. 6+ (16-4) —%(64+8} =

i3]

=48412-24 =36

(1) Ucnonp3yem cBOWCTBA IMHEHHOCTHU OIPEICIEHHOTO HHTErpaa.

(2) UnaTterpupyem no tabiuie, Ipyu 3TOM BCE KOHCTAHTHI BBIHOCHM — OHU HE OyJIyT y4acTBOBATh B
IIOJICTAHOBKE BEPXHETO U HUXKHETO Ipesena.

(3) Hns xaxgoro w3 TpEX crnaraeMbelx npumeHseM ¢opmyny Hbrotona-Jleitbnuua:

FUX)o=F(b)- Fla)

Coser: mepex Tem, Kak wHcnoab3oBatb ¢opmyiay Hblorona-JleiiOHMIa, 1MO0JI€3HO NPOBECTH
MPOBEPKY: a caMa-To NepBooOpa3Has HalileHa NPAaBHJIBLHO?

Tak, TpUMEHHUTETBPHO K paccMaTpUBAEMOMY IMpPUMEpPY: Mepel TeM, Kak B TepBOOOpa3HYyIO
3
x
Ox+xt -2
byHKIIMIO 3 [OICTABIATH BEPXHUU ¥ HIWKHUNW TIPENENbl, KEIAaTeIbHO Ha YEpPHOBUKE

IIPOBEpUTh, a IMPaBUIBHO JIM BOOOIIE HaWaeH HeomnpeneneHHsld uHTerpan? Juddepenuupyem:
f

[8x+x2 —é} =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84 2x—x°

[Tonydyena ucxomHas MOABIHTETpaNbHAS (DYHKIHS, 3HAYUT, HEONPEICICHHBI HMHTErpaj Hai/ieH
BepHO. Temepp MoxHO U popmyny HeroTona-JIeliOHMIIa TPUMEHUTS.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe/

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLICHKE "OTIMYHO", HO JOMYIICHBI
2-3 Hemouera.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJIACT IMOJYYUTh NPAaBUIBHBIC PE3ylbTaThl U BBIBOJBI, B XOJI€
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MIPOBEICHUS pa0OTHI ObUTH JOMYIIEHBI OIIHMOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MIPABIIILHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnueckoe 3ansaTue Ne 32, 33
«Bbrunciienue niaomaaei ¢puryp u o00beMoB TeI»

Hean padorsi: HayunThcs BEIYUCIATH TUIOMAAN GUTYP U 0OBEMBI TEJI, UCHIOIB3YS ONpeaeIICHHbIE
UHTErpalibl

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:

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

OK 03 IlnaaupoBath U peaqnu30BBIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOpEeCCHOHATIBHOM cdepe, UCIOIb30BaTh 3HAHUS 110 IIPABOBOM
1 (UHAHCOBOM IPaMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CHUTYaLHIX

OK 06 IIposBisaTh TIpakAaHCKO-NATPUOTHUYECKYIO IO3MILHIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAIUIIMOHHBIX POCCHUICKHX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHM3AlMU MEKHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIApTh
AHTUKOPPYIIIUOHHOTO MOBECHHS

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH Cpeabl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPHUHIUIBI OEpeXIMBOTO MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUIX

OK 08 Mcnonb3oBaTh cpeacTBa GU3NUECKON KyJIbTYphI JJIsl COXPAaHEHHS U YKPEIUIEHUS 370POBbs B
nporecce MpoecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest MpohecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

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

3aganue:
1. ®opma 3aroroBku HMMeeT BUJ GUIYpbl, OrpaHMYEHHOW NUHUAMH. HailTu mniomaab JaHHOM
3arOTOBKH

a) y=-x>+4,y=0

b) y=x* y=x°

c) y=e', y=e’, y=4
2.Beruncnutes 00beM geranu

y=x%, y=1 eoxpyeocuQY

IMopsaok BbINOTHEHHSI PAGOTHI:

1) moctpouth rpaduku HyHKIUH

2)  HaiTh 00JacTh, OTPAaHHUYCHHYIO ATUMH IpapuKaMu

3) cocTaBHT ONpeAeIeHHBIN HHTETpall, JUIl HaXOXKICHHS TUTOLIA 1 HalIeHHOW 00J1acTh
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[Tpumep 1: Haittu miomane oomactu D (3aroroBka aerasu), orpaHUuEeHHON KPUBBIMU Y = X2+ X +
11,y =2 x - 9, npu yciosum,
x<=1
_ .2
y=x" +x-11,
Dody=2x-9
x <l

[Ipu pemieHnn Takux 3amad CiaeayeT 00s3aTeIbHO H300pa3UTh HCCIEIYEMBIH T€OMETPUYCCKUN
00BeKT. JlJis onpeiesieHrs HIKHETO Tpejieia MHTETPUPOBAHKS HA/I0 HAUTH TOUYKY TIEPECEUCHUS KPUBBIX;
ypaBHEHUE x>+ X+ 11 =2 X - 9 umeer nBa KopHA: X = -1 u X = 2. [Toaxoasmmii KOpeHs - X = -1. O6nacTh
OrpaHHYEHa CBEPXY MapaboJIoi, CHU3Y - MPSMOM, CripaBa - MpsiMoi X = 1, KpaifHsist JieBast TO4Ka - X = -1,
MOATOMY

l
O - e i
SiD)= dl\h'?}l-ﬂx ty
Ly
-1
Ecii 06macth uMeet Goltee CIIOXKHYIO CTPYKTYPY, €€ ClieyeT pa30uTh Ha MPOCTHIC YacTH .
ITpumep 2
Boruncnuth 00BbEM jeTanu, KOTOpas WJEHTHYHA Tely, MOJy4YeHHOMY BpallleHueM (Urypsl,
2

OTPaHMYEHHON THHUAME * 2x—x YT 0 BOKpYT OCH Ox
Pemenne: Kak 1 B 3aaue Ha HaXOKJCHHUE TUIOIAAH, PEIICHHE HAYMHACTCS ¢ YepTexKa II0CKOo

¢urypsl. To ectb, Ha MIOCKOCTH AOY Heobxommmo HOCTPOUTH (DUTYPY, OTPAaHUUEHHYIO JIMHUSAMU

y=2x—x°

Hckomas mmrockast (bnrypa 3alITpuxoBaHa CMHUM LBCTOM, HMCHHO OHa W BpallacTCd BOKPYI' OCH
OX B pE3yJIbTAaTC BpALICHUA MOJYYACTCA TaKasd HCMHOI'O HﬁHeBHHHaH JICTaromasl Tapejyika, KOTopas

CUMMETPUYHA OTHOCUTEIBLHO OCH O
O0bem Tes1a BpalleHUsI MOKHO BBIYUCJIUTH M0 (hopmy.ie:

A
v =n| 7 (x)dx
-3
Beranciaum 00BeM Tena BpaIllCHHUS, HCTIOJB3YS TAaHHYIO dbopmyiy:
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a 2 2
= ;rrjfﬂ(x)dx: ;?T_[(Ex— ) dx = ;?TI (4x* — 4% + xMdx =
a 1] i}

3 5
3 5 3 5 15

_ 16

s 2”335 28

OTtBeT:
dopma npeacTaBiieHus pe3yJbTaTa: BBHIIIOJIHCHHOE 33/IaHHUE

Kpurepumn oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIeI0BAaTeILHOCTH JICUCTBUI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYKMCIICHUS.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka ""Hey10BJeTBOPUTEIBbHO'" CTAaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH PabOThI HE MO3BOJISET CACIATh MPABMIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckoe 3ansaTue Ne 34, 35
«Pu3nyecKue NPUJI0KeHUs HHTErpaaoB»
Heap padorbl: HayunThcs NpUMEHATh UHTETPaJIbl K PEIICHUIO PU3NYECKUX 3a]a

Boinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHUIO:

OK 01 BeiGupats cioco0sl pemieHus 3aaad npoecCUOHaTbHON JEATeNbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IlnaHnupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JeSTENIbHOCTh B MPOECCHOHAIBHON chepe, NCIIOIB30BaTh 3HAHUSI 110 MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMUHBIX )KU3HEHHBIX CUTYalUsAX

OK 06 IIposBisATh TIpa)kIaHCKO-NMATPUOTUYECKYIO IO3MIMI0, JAEMOHCTPHUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX POCCUICKUX JyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN, B TOM YHCIE C
Y4E€TOM TapMOHHU3AIMH MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOUIEHWH, MPUMEHSTh CTaHIapThl
AHTUKOPPYILMOHHOIO TIOBEJICHUS

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOLIeH cpefbl, pecypcocOepekeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIMMaTa, NPUHIUIBI OepexIIMBOr0 MPOU3BOJCTBA, YPPEKTUBHO NEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcnonb3oBaTh cpeacTBa (PU3NYECKON KyIbTYPHI AJIi COXPAHEHHs U YKPEIUJICHHUs 310POBbsI B
npouecce MpodeccHoHaTbHON JEesATeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (uU3MdecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpoheccCHOHANBbHON TOKYMEHTAalUe Ha rocyapCTBEHHOM M MHOCTPAHHOM
A3BIKaX.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1) Beruncnure maccy ydactka crepskHs X1= 0 10 X2=3 (M), €Cliu €ro JIMHEHHas IUIOTHOCTh 33aJ1aeTCs
dopmyioit p(x) = x% + 1(xr/n).

2) CkopocTh JBWKEHUS Ha KOHBeWepHOU jeHTe v=v(t). Hailinem nyte S, npoijaeHHBIHA
COJIEP>KUMBIM KOHBEHEPHOM JICHTHI 32 IPOMEXKYTOK BpeMEHH OT t1=2 10 tp=7 MUH.

3) Teno OpomieHO BEPTUKATBHO BBEPX CO CKOPOCTHIO, KOTOpask HM3MEHSETCS IO 3aKOHY

vV =29.4-9.8t m/c. HaiiT HanGOJIBIIYIO BHICOTY HOALEMA.
4) Cuna ymnpyroctd npyxuHbl, pactsayrod Ha 0,05 M, paBma 3H. Kakywo pabGoty Hamo

MIPOM3BECTH, YTOOBI paCTAHYTh PYXuHY Ha 3TH 0,05M?
5) Kakyrwo pabory Hamo 3arpaTuTh, 4TOOBI pacTsAHYTh NpykuHy Ha 0,05M, ecim cuma 100H
pactsrusaer npyxuny Ha 0,01m.
6) OmnpenenuTh CUIy JaBIEHUS BOJAbl Ha CTEHKY IILI03a, JJIuMHA KoToporo 20 M, a BeIcOTa 5 M
(cumTas LUII03 JOBEPXY 3aIIOJIHEHHBIM BOJOM).
Ilopsinok BbINOJIHEHHS PadOThHI:
1) 3anucath (GOpMyIly, UCIIONIB3Ys OMPECIICHHbIN HHTErpal & = frzz vit)dt

2) BoruncnuTh onpenenaeHHbI HHTETpa

— g+ )
1. CkopocTh IBMXEHHs Ha KoHBeifepHoii nente ¥V = (9t" — 8t)y/c. Haiitu myTs, npoiiaeHHBbIH
COJIEP’KUMBIM KOHBEHEPHOU JIEHTHI 32 4-10 CEKYH/LY.

Pemenne: COrJIacHO YCIIOBHIO, f&) =9t* - st ty =3 t; =4 CnegoBarenbHO,
4 -
s = [, (9t* — 8t)dt = [3¢* — 4t2]} = 83 (w).

2. Beruncnute Maccy ydactka crepxkHs X1= 0 10 Xp=1 (M), €cii ero JIMHEeWHas TUIOTHOCTh 3aJ1aeTCs
dopmyoit p(x) = x* + 1(kr/m°).

Pemenne:

Cornacho opmyne, numeem:

m = //II:J')([J'

'
1 : 5 , :
(#?+1) dx - LA LR
m = / T ar — 3 T \” = 3 3 « = 3
0

Orser: 1,33 kr

3. Teno OGpolIeHO C MOBEPXHOCTH 3€MJIM BEPTHKAIBHO BBEPX €O CKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOoublryto BEICOTY MOJbEMA TeNA.

Pemienue: Teno JOCTUTHET HaUOOJIBIIEH BHICOTHI IOJJbeMa B TAKOH MOMEHT BpeMeHH t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) vaxoaum h=78.4

4. Kakyto paboTy HYKHO 3aTpaTUTh, 4TOOBI pacTsHyTh HpyxuHy Ha 0,05 m, ecnmu cuwia 100 H
pactsrusaet npyxuny Ha 0,01 m?

Pemenue: Ilo 3akony ['yka ynpyras cuia, pacTsruparomias IpyXXHHY, IPONOPLIUOHAIbHA 3TOMY
pacTsHKeHHuIo X, T. €. F = kx, rne k — koagduunenT nponopunonaabHOCTH. COrflacCHO yCIOBHUIO 3a/1a4H,
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cuna F = 100 H pactarusaet npyxuny Ha x = 0,01 M; cienoBarensno, 100 = k*0,01, orkyna k = 10000;
ciaenosarenbio, F = 10000x.

Hckomas pabota Ha ocHOBaHUH (OPMYJIbI paBHA

08

O
A= [ 10000z dz = 50002%;"™
0

=12,5 (Ix).

5. B Bogy omnymeHa mpsMOyroibHas IUIACTUHKA, pacHoJioKeHHas BepTHKanbHO. Ee
TrOpPU30HTaJIbHASL CTOPOHA paBHA 1 M, BepTuKaibHas 2 M. BepxHsisi ctopoHa HaxoauTcs Ha riayoune 0,5 M.
Onpenenuts CUITy 1aBlIEHUS BOJBI HA IJIACTHHKY.

Pemenne:
3necby=1,a=0,5,b=2+0,5=2,5(m), ¥ =1000 KT/ CnegoBarensHoO,

r ; x*|2s 2,5% — 0,52
P = 9810 [.r)-‘ dx = 9810 [.r dx = 9810 — |22 = 9810 ~———— = 29430 ().
a a B ! B

(I)opMa NMpeacTaBJaCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUSL.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 HepoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCcTU TAaKOB, YTO IO3BOJISIET IOJIYYUTh IPABWIBHBIE PE3YJIbTAaThl U BBIBOJABI;, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BEeKTOPbI

IIpakT4eckoe 3ansaTue Ne 36

«BekTopsbl. JleficTBUsA ¢ BeKTOpaMHu. /lekapToBa cHcTeMa KOOPAHHAT B IPOCTPAHCTBE.
Paccrosinue Mexay ToUKaMm»

He.ﬂbZ Hay‘-II/ITBCH BBIITOJIHATH HGfICTBI/IfI C BEKTOpaMH, HaXOAUTh paCCTOAHUEC MCKIY TOYKAMM.

Boinosinenue padorsl cnocodcTByeT GOPpMHUPOBAHMIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoPecCHOHANBHON eATEeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEPUAIbl, KOHCIIEKTHI JIEKIIUH.

3ananmne:
Pemnre 3anaun:
M- KOJIMYECTBO OYKB B UMEHHU
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N- KOJIM4YeCTBO OYKB B (paMUITHH
P- MeCAIl POKACHHS

1. Janel aBe Touku: A(m;—n;0) U B(p;—n; 2).Pa3noxure BekTop AB IO BEKTOpaM 0Oaszuca u

HaluTe ero AJIHHY.
- > - — — - — N N N
2. Jlanbl BekTOppl a=pi— j+mk u b=ni+ pk Haligure koopauHaTBI BEKTOpa ¢ =ma—nb

- - > -
3. BoluncinTe  CKauspHOE TpOM3BENEHME BekTopos(a—2b)-a, ecntm  a={-mn;p} wu

.

b ={0;—p;n}.

- -
4. Tlpu KaKOM 3HAYEHHH «x» BEKTOPHI A = {m;—n; X} ub= {— 2m; 2n; p} OyAyT KOJUTUHEAPHBIMU?
5. B TexHonormueckoil KapTe 3aJaHa 3JEKTpUYECKas LENb W3 MapajuleIbHO COCTUHEHHBIX

JJIEMEHTOB:
I Is I le
o —= —4= Cc —= t_) —= a
U |1 % |2 |3 :: $|4 I:] |5
e, - * *

Haitnure BexTop TOKa I na BXO/I€ JIEKTPUUYECKOU LETH, ECJIM TOKU MapajuIeIbHbIX BETBEH MOYKHO
3aJ1aTh BEKTOPaMHU: fl(n;m;p), 72(2;n;7), f3(3;m;1), Ly, 0;n;3), f5(4;2n;1).

6. Teno, Ha KOTOpOE JEHCTBYET MOCTOSIHHAS CHJa F= (2n; —3p; 5), mepemernaercst MO OTPE3KY
npsiMoit u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beraucnure paboTy 3TOi CHITBIL.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.

2. Tlonwp3ysicb KOHCIIEKTaMHU JICKIIUW, TOAOEpUTE HYXHYIO (OpPMYTy HIHM COOTBETCTBYIOIIEE
YCIIOBUE /ISl PELLICHUS 3a/1a4u.

3amaga Ne 1. Jlanel Toukm A(—3;1; —1) 1 B (2; —4; 1).

SN .
Pasnoxxure BeKTOp AB MO BEKTOpam 0a3uca U HAMIUTE ero JTHHY.
Pemenue.

1) ﬁ = {2 —(-3);-4-11 —(—1)} = {5;—5;2} - KOOpAUHATHI BEKTOPA.
2) Pa3noxkuM AB 10 BEKTOpaM 6a3uca:
AB =5i—5j+2kK.

3) Anuny ‘ AB| HaiizieM 1o popmyre:

2 2 2 2
al=\X"+y°+12°;
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|
AB|=./52 + (=5)® +2° =~/64 =/9-6 =36 .
3anmaga Ne 2.
Jlanbl BekTopel a=1—3 j+K u b = 2i+ k .Haiigure KOOPJMHATHI BEKTOpa ¢ =a-2b .Pemenne
a={-31}.

b={201}; 2b={ 402).

c=a-2b={-31— {-40;2)=fl- (-4):-3-01-2}={5-3-1].
3amaua Ne 3

Brruncnute ckansgpHoe npousseneHne (2 ar B) : g, ecn a = {,0;3} u b= {2-11}.
Pemenue

1) Haiiném koopauHatsl 2 a:

24 ={2:0:6)

2). Haiiném koopauHaThl 2 a+b:

2a+b={2,0,6}+ {2-11} = {4,-17.

3). Haiiném ckanspHoe mpou3BecHUE:
(2a+b)-a=4-1+0-(-1)+3-7=25.

OrtBer: 25
3amaua Ne 4.

N |-

- - 3
ITpu KaKOM 3HAYCHUH «x» BEKTOPBI A = {4;—6; X} ub= {— ;Z ;3} OyIyT KOJUTMHEAPHBIMU?

YcnoBue KOJUIMHEAPHOCTH BEKTOPOB:

> - XX Yi 7

a U b KOJUIMHEApHBI, €CIIH —— = —— = —,
X2 y2 Z2

33[[8.‘{8. Ne5 B TeXHOIIOTHUECKOM KapTeC 3aaHa SJICKTPUUCCKas LCIIb U3 MapajlJICJIbHO COCANHCHHBIX
9JICMCHTOB!
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U
|1 |2 |3 :: |4 |5

(o, <

Haiinute BekTop Toka I na Bxoze JIEKTPUUYECKON LI, €CIIM TOKH MapajlleIbHbIX BETBEH MOXKHO
3anath Bekropami: 11(1;2;3), 12(2;1;7), 15(3;1;1), 14, (0;2;3), I5(4;2;1).
Pewenue:

3anuceiBaeM B BEKTOPHOM (hopMe ypaBHEeHUE nepBoro 3akoHa Kupxrodga.

Tok Ha BXOAC LCTIM paBCH CYMMC TOKOB BCEX MApalJICIIbHBIX BETBEI:
I=h+L+L+I,+1s
7:(1+2+3+0+42+1+1+2+Z3+7+7+3+1):(10i£15)

3agaua Ne6

Terno, Ha KOTOpOE AEiCTBYeT mocTostHHas cuna F = (4; —3; 5), nepemeniaercst Mo 0Tpe3Ky mpsMoit
u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Beraucaure paboTy 3TOi CHIIbI.

Pemenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k
Teneps Bocnionb3zyemcst popmymoit W= F*AB=4*6-3*1+5*3=36
®dopma npeacTaBiIeHus pe3yJabTaTa: BHIIOJTHEHHOE 33/JaHHE.

Kputepun onenkn:

Ouenka "oTaM4HO'" CTaBUTCA, €clid pa0oTa BBHINIOJHEHA B IMOJTHOM O0OBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka "y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CIU pab0Ta BBIMOJHEHA HE TTOJIHOCTHIO WK 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 4.1. KoopanHaTsl 1 BeKTOPbI
IIpakTueckoe 3ansaTue Ne 37

«JlekapToBa cHCTeMa KOOPAMHAT HA IVIOCKOCTH. Y PAaBHEHHs NPAMOM, OKPYKHOCTH. Pemenne
32124 HA PACI0JIOKEHH e MPAMBIX HA IVIOCKOCTH

Hean padorbl: HayunThes pemaTs 3a1a4d Ha HaxO0XKJICHUE YPAaBHEHUU MPSMBIX U OKPYKHOCTEM,
Ha PacCIOJIOKEHUE NPAMBIX Ha IUIOCKOCTH.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:
79



OK 01 BreiObuparh crmoco0Obl pemeHust 3agad mpodhecCHOHATBHOW NESTEIBPHOCTH MPUMEHUTEIBHO K
Pa3JINIHBIM KOHTCKCTaM

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbBI HGKHHﬁ.

3ananmue:

M- KOJINYECTBO OYKB B UMEHHU

N- KOJIMYEeCTBO OYKB B (pamMusInu

p- MecsL pOKIEHUS

1. Haiitu TOUKy nepeceyeHus npsIMbIX: mx —py+n=0 U x—y—p =0.

2. Haiinure ocTphlii yro MeX1y IpsIMbIMH:

mx+ny—-p=0uUnx—py—nm=0.

3. CocraBbTe ypaBHEHHUE TpsAMOi, mapamiensHoit npamoit PX+Y—M=0 u npoxonsmeii yepes
TOUYKY A(—n; 1).

4. I3 Touku A(m;—1) Ha mpsamyo NX+ Py+1=0 onymen nepmenmukymsp. CocTaBbTe ero
ypaBHEHUE.

5. JIBa rpy30BHKa BbIEXaJH B PEiiC 10 B3aUMHO-TIEPIEHAUKYISIPHBIM foporaM. CKOpPOCTh OJJHOTO-
50 xM/4, CKOPOCTBh Ipyroro — 60 KM/4, B TaHHBI MOMEHT OHU HaXOJATCS HA pacCTOSTHUH 7 KM U 10 KM oT
Hayana myTu. Yepes kakoe BpeMsi pacCTOSTHUE MEKIy HUMU Oyzaet 35 km?

6. Ckonbko moTtpedyercst OeToHa Ui TOTO YTOOBI 3aJHMTh IMIBEJUIEP C MApaJUICTbHBIMU TPAHIMHU
noisiok 1211 gouuoii 10 m?

WBENNE® C YEAnOoOMOmMm wseEnner ©
CHYTPEHHMX FPAHENY NOACK MNAPANNENBHBIMW MPAHMMA
2y nonox 12 N
LY 7755 Y=
7 2
? 7
=y 7 S 4 Tuwm »’é & A Tane
Egj
: Z
RI1Z0 mm NIZ0 Mw ﬁ
Z L Z
e L <
- b o
- Z
A
L
>
! e { e \ | “
D &2 mu b 5E mem

IMopsiiok BbINOJIHEHHS] PA0OTHI:

1. BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3a/IaHMUS.

2. Tlonwp3ysick KOHCIIEKTaMHU JIEKIIUK, TOoa0epuTe HYXHYIO (OpPMYTy HIM COOTBETCTBYIOIIEE
YCJIOBUE JUISl PELIEHUS 3a1a4

3anmaga Ne 1
Haiitn Touky nepeceyeHus NpsMbIX:

2x+3y-12=0u x-y-1=0.

Pemmm cucremy:
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{2x+3y—12=0, {2(1+ y) +3y —12 =0,

X—-y-1=0; X=1+Yy;
2+2y+3y-12=0, 5y =10, y =2,
Xx=1+Yy; x=1+Yy; X=3.

OtBeT: TOUKa M (3; 2).

3amgaua Ne 2
OnpenenuTh yrojl MeX1y MPSMbIMH, 3aIaHHBIMA YPABHCHHSIMH:

2X—-3y+6=0u Xx+5y—-2=0.

Pemenue
Haiinem yrioBbie KO3 GUIIMEHTHI TUX MPSIMBIX:
2x—3y+6=0; X+5y—-2=0
-3y =-2X—6, Sy=-X+2,
y—gx+6 y——£x+g
37 5 5
2 1
k, =—. k,=—=.
'3 5
y k, —k,
IlogcraBuM  HaWACHHBIE  3HAYEHUS k, u k, B (opmyimy: gp=———.
1+k, -k,
L2 B
gp=—2155 - R
1+(-2)-= =
53 15
tgp=-1 @=135"

[TonydeHHbI yronm MexAay NpsMbIMH - Tynod. CMEXHbI ¢ HUM, OylIeT OCTphIi, TO €ecTh
¢, =180° —135° = 45°,

3amaua Ne 3
1. CocraBbTe ypaBHeHHe TpsAMOii, mapamiensHoit mpamoit 9X +3Y —7=0 u npoxoxsmeit yepes
Touky A(-2;6).

Pemenne
CocraBum ypaBHEHUE Iy4Ka MIPSAMBIX, IIPOXOASAIINX yepes TOYKY
A(-2;6).

y—6=K(x+2)

HaxonuMm yrinoBoit ko3¢ (GUIIMeHT J7aHHON IPSIMOiA:

3y=-5x+7,
5 7. 5

y=——X+—-; ki =——.
3 3 3

Tak kak npsiMble MapajienabHsl, TO K, = — S YII0BOM KOO(PGUIUEHT HCKOMOM MPSAMOIA.

3
IToncraBuM HaleHHOE 3HaUYeHne K, = —g B YPaBHEHUE IIy4YKa NPSIMBIX:
y—6=k(X+2);

rocJie mpeoopa3oBaHUs MOTYIHM:

81



5x+3y-8=0.

3amaua Ne 4
U3 touku A(-3;5) na npsaimyto X —2Y +3=0 onymen nepnenaukynsp. Hanucars ero ypaBHeHue.
Pemenne
CocraBum ypaBHEHHUE myuKa IPSMBIX, HPOXOISIIHUX uepes TOUKY
A(=3;5).
y—=5=Kk(x+3).
Haiinem yriosoii kospduument K, npsmoit X —2y +3=0;
—-2y=—X-3
W)
2 2
1
==
1
VuuTbiBasg ycJIOBHME MNEPIEHAMKYISAPHOCTH HpAMBIX: K, = T HalJIeM ypaBHEHHE HCKOMOM
2
IpsAMON
k, =-2.
y—-5=-2(x+3);
y+2x+1=0.

Otger: Y +2Xx+1=0.

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33aJaHKE.

Kputepuu onenkmu:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEO0OXOIMMOM TIOCTICIOBATSIIBHOCTH JCHCTBHI; B OTBETE MPABWIBLHO M AKKypaTHO BBITOJIHEHBI BCE
3aIIUCH U BBIYHUCIICHHUS.

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

Ouenka "y10BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCTU TAaKOB, YTO IO3BOJISIET IOJYYUTh NPABUIBHBIE PE3YJAbTaThl M BBIBOJBIL, B XOJIE
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

OuneHnka ""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTHyeckoe 3ansitue Ne 38

«Pemenue 3a1a4 Ha NApaJIeJILHOCTH MPSIMOIA U TVIOCKOCTID)

Hean padorbi: HayunThes pemaTs 3a/1a4u Ha MapaJlIebHOCTh MPSIMOM M INIOCKOCTH, UCIOJIB3YS
IIPU3HAK NapaAJIIEIbHOCTH IIPSMOU U IIIOCKOCTH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 BeiOuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHOU JAEATENIbHOCTH MPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 05 OcyiiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAILIUIO HA TOCYIapCTBEHHOM si3bike Poccuiickoit
denepanuu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYyJIbTYPHOTO KOHTEKCTa

MarepuasnibHoe obecnieyenue: VMHauBUayabHbIE 3aJaHusA, CIIPAaBOYHBIE MaTepHUaibl, KOHCIIEKTHI
JIEKIINN.

3ananme:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YEeCTBO OYKB B (paMUITHH
p- MecsI pOKIECHUS

3amaualNel

Touka K He nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.
1). Kak pacnonosxensl npsimeic AD u MP?

2). Beruncaure quny orpeska MP, eciiu ctopoHa kBajipara paBHa n CM.

3agaua Ne2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctu P, a ocHoBanne BC otcrout ot Hee Ha

o ) DA m+n
p CM. HaI/II[I/ITC PaCCTOAHUC OT TOUYKH IICPCCCUCHUA JHAI'OHAJICH OO0 IINIOCKOCTHU P, €CJIn E =

m

3anaga Ne3

[Tnockocts P mepecekaer croponst AB u AC tpeyronsHuka B Toukax Bj; u C; cOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cMm, a AC,: C,C = m:n. Haittu BC.

Ilopsinok BbINOJIHEHHS PadOThHI:

1. BHuMareabHO MPOYUTANTE yCIOBHUE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33J1a4e JAHO, CAEJIaiTe PUCYHOK.

3. [Ipoananu3upyiTe yCclOBHUE 3a/1auu, pacCyXkaas OT TOTO, UTO HYXXHO HaiTh. BcomuuTe, Kakue
TeopeMbl U (hOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipn pemennn 3amay Ha 3Ty TEMY MCHOJIB3YETCS OINPEACICHUE MapauIeNIbHBIX TPsIMOM M
MIJIOCKOCTH, MPU3HAK MapaJJIEIbHOCTH MPSAMOU U TUIOCKOCTH, a TAK)KE Ballld 3HAHUS U3 TTITAHUMETPHH.

3anaga Nel

Touku A, B, Cu D nHe nexar B onnolt miockoctu. K u M — cepenunst orpeskos BD u CD.

1) Wwmetot au obume Touku npsimas KM u miiockocTs, B KOTOpo# jexar touku A, B u C?

2) Beruucnute nepumerp TpeyroipHuka AKM, eciam paccTosiHuE MEXIY KaKI0W mapod JTaHHBIX

TOYEK PaBHO § CM.
JlaHo: «, A€ x, B € ,C €,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K M 1) nepecekarorcs mu KM n
/ 2) Haiitu P,y
C
oo A
Pemrenne:

1) Touka K saBnsiercst cepenunoii orpeska BD, Touka M- cepenuna otpe3ka CD. 3Hauut oTpe3ok
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KM - cpennss nunus tpeyronbauka BCD.

IlIo cBOMCTBY cpeAHEd JIMHUU TPEYrojJbHUKAa KM||BC, KM = %BC. CnenoBatenbHo, oTpe3ok KM
napajiesieH IpsMoM, jexamiedl B miockoctd. Ilo mpu3HaKky napanienbHOCTH HPSMOM U IJIOCKOCTH,
orpe30k KM U II10CKOCTh IMapasuleibHBbL, T.€. HE IEPECEKAIOTCS.

2)Pxy = AK + AM + KM

KM =>BC KM=4cm.

Pacemorpum Ttpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHble
PaBHOCTOPOHHHME TPEYroJbHUKU, a oTpe3kn AM u AK- MenuaHbl M BBICOTBl 3THX TPEYroJbHHUKOB.
Haiinem 3t otpe3ku:

AK = AM = VAC? — MC?

MC = 4 cMm.

AK = AM =82 — 42 =64 — 16 = /48 = 4/3 cm
Puey =4+4V3 + 43 =4+8/3cm

3amgauga Ne 2

OcnoBanue AD Ttpanerun ABCD naxonurces Ha miockoctr P, a ocHoBanne BC orctouT oT Hee Ha

o o DA 7
5 cm. Haliure paccTosHHE OT TOUKH IEpPECeYeHUs aroHaneii 1o miockocty P, ecmn — = -,
4 v Jano:

ABCD — tpamnenus,

2 = 2 BBy=5cwm, BB1+ P

\
/
/ 1
et

! / -.c._l;-_-_n
/ 1/ o T —— \

CB
Haiitu: paccrosiure ot M o mockoctu P

; Pemenue
2 F> 4 1) N3 Toukmu M mposemem Kk 1uiockoctu P
e nepnenaukyinsap OM. CnegosarenbHo, OM- pacctosuue ot M
110 IIOCKOCTH P.
2) Paccmotpum AADM u ACBM
£BMC = £DMC KakK BEPTHKaJIbHbIE

£CBM = £ADM Kak HakpecTaexamue rnpu napauienbHbix npsmeix BC u AD u cexymeit BD.
3nauut, AADM ¥ ACBM TI000HEI U % oM _am

BM M’
DA 7 DA DM AM 7
¢D~ BM

B3 P
— == DM =-—-BD,BM = =BD
BM 3 10 10

3) Paccmotpum ABB,D u AMOD
£D — o6mui, £BB;D = £zMOD = 90° = ABB,D ~ AMOD

BBy _ BD
MO~ MD
BBy _ BD _ 10
Mo~ 07BD 7
7
MO =—BD
10

MO=L-5=35cm
10
Ortser: 3,5 cm.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TOCTEIOBATEIBPHOCTH JEHCTBUI; B OTBETE€ MPABUIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIMCH Y BBIYUCIICHUS.

Ouenka "Xopouo' CcTaBUTCs, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTIIMYHO", HO JOIYIIEHBI
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2-3 Hezouera.

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJIAET IMOJYYUTh IpPaBUIIbHBIE pPE3yibTaThl U BBIBOJbBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBINIOJTHEHHON YacTH pabOThHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BBIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IMpakTnyeckoe 3ansiTue Ne 39

«Pemenne 3a1a4 HAa NEPNEHAMKYJISPHOCTb NPAMOi M TWI0CKOCTU. Pelienue 3a1au Ha
NpPUMEHEHHE TeopeM O TPEX NepneHIuKYIsIpax.

Heab padorei: Hayuntbest ncmosib30BaTh NpU3HAK NEPHEHAUKYISIPHOCTH NMPSAMOM U IIOCKOCTH,
TEOpPEMY O TPeX NEPIEHAMKYIIAPaxX IPU PELICHUU 3a1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH TPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM
OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYAapCTBEHHOM si3bike Poccuiickoit
denepanuu ¢ yueToM 0COOEHHOCTEH COLUATBHOTO U KYyJIbTYpPHOTO KOHTEKCTa

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

3ananne:

M- KOJIM4YECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3amaualNel

Han pom0 ABCD. U3 Touku nepeceueHus ero nuarosaneil nposeneH orpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxute, ytro OF nepneHauKyIspeH MiIocKocTh poMba, orpe3ok AC neprneHauKyispeH
mwiockoctu BDF.

3agaua Ne2

Han paBHOOeapeHHbI TpeyroabHuK ABC. AC= BC= n cM, AB= m+5 cMm. U3 Bepmunsl yrina C
IIPOBEJIEH K IUIOCKOCTH nepneHauKkyisip CD, paBHblii p cM. Haiinure paccrosiHue ot Touku D 10 cTOpOHBI
AB.

3agaua Ne3

Touku A u B nexxatr B minockoctu o, M — Takas Todyka B MPOCTPAHCTBE, S KOTOpPOMl AM =
m,BM = nu OPTOTOHAJbHAs NPOEKIHUs Ha IUIOCKOCTb oo oTpe3ka BM B Tpu pasa Oomblie
OPTOTOHAJBLHOM TMPOEKIMA Ha ATy IUIOCKOCTh OTpe3ka AM . Haiimute paccrosuue ot Touku M mo
IIJIOCKOCTH « .

3amayda Ne 4

Bricota npsimoyronsHoro TtpeyrosnbHuka ABC, omymieHHas Ha TunoteHy3y, paBHa P cMm. U3
BepmuHbl C IpsiMOTO ~ yrila  BOCCTaBIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuyeM CM = m + n cM. Haiinure paccrostuue ot Touku M o runorenysst AB.

Ilopsinok BbINOJHEHHSI padOThHI:

1. BuuMatesnbHO MPOYMUTANTE yCIOBHE 3a4a4H.

2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIANTe PUCYHOK.
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3. [Ipoananu3upyiite ycliOBUE 3a/1auu, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
TeopeMbl U (HOPMYJIBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3aga4y. 3anuiiinTe OTBET.

[Ipu pewmieHuu 3amad Ha 3Ty TEMY HCIONb3YETCS ONPEIEICHUE MNEPIEHIUKYISPHBIX MPSMON U
IIJIOCKOCTH, MTPU3HAK MEPHIEHIUKYISIPHOCTH NPSIMOM U MIIOCKOCTH, TEOPEMBI O TPEeX MEPHEHAUKYIApaX, a
TaKKe BalllM 3HAHUS U3 INIAHUMETPUU

3anayva 1
N3 touku mepecedyenus nuaroHaneil napamienorpamma ABCD nposeaen orpe3ok OM Ttak, yTo
MA = MC,MB = MD. [lokaxuTte, 4To oTpe3ok OM neprneHaukyasipeH II0CKOCTH MapajuiesiorpaMmma.

Jano:
M ABCD - napaJuiesiorpaMm

ACNBD =0
MA = MC,MB = MD
D c JlokazaTb: OM-(ABCD)

A B JlokazaTenbCTBO
1) Paccmorpum tpeyronsauku AOM u COM. OM -
oOmiass cropoHa, MA=MC 1O YCIOBHIO,AQ =0C 1O
CBOMCTBY JuaroHajieil mapaijenorpamMma. 3HAYUT, TPEYrOJbHUKH pPaBHBI IO TPEeM CTOpOHaM, T.€.
AAOM = 4COM. CrenoBaTeiabHo, ZAOM = 2COM.
T. K. 9TH YI7IbI CMEXHBIE U PaBHbBIE, TO OHU PABHBI IO 90°, T.c. OM L AC.
2) Paccmotpum Tpeyronbuuku BOM u DOM. OM - obmiast ctopoHa, MB = MD 1O YCJIOBHIO,
BO = OD 10 CBOICTBY JUaroHajieil mapaienorpamma. 3Ha4uT, TPEYroJbHUKHA PABHBI IO TPEM CTOPOHAM,
T.e. 4ABOM = 4DOM. CnegoBarenbHO, ZBOM = £DOM.

T. K. 9TH yIJIBI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM 1BD.
) OM 1L AC.

OM L BD

} = OM L (ABCD )no npusHaKy neprneHuKyJsPHOCTH NPSMOM U MJIOCKOCTH.

3anava 2

Croponsl TpeyroabHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTrOJbHHUKA
IIPOBEJIEH MEPNEHAMKYISAP K €ro IUNIOCKOCTH, paBHbI 15 cm. Haiinure paccTosiHME OT €ro KOHIIOB 0
00JIbILIEN CTOPOHBI.

Hano:
P b AABC,AB = 10cm,BC = 17¢cm, AC = 21cm

BD-(ABC),BD = 15cm
— Haiitu paccrosiaue ot B u D 1o AC

Pemenue
1) I[OHOJ'IHI/ITCJIBHOC MOCTPOCHHUC: IIPOBCACM BM L AC.
3naunt, BM- paccrosiaue ot B no AC.
DM — HakJyiOHHad
BM — npoekius HakjgoHHOM ¢ = DM L AC = DM — paccrosanue ot D o AC.
BM L AC.

2) JIns Toro, yToObl HaiiTh BbicoTy BM Ttpeyronpauka ABC, BbIUMCIMM CHayaja €ro IJjouiajb,
a+b+c

ucnonb3ys popmyny epona S, =+/p-(p—a)-(p—b)-(p—c), p= .

10+17+21
== = 24 cm

Sipe = /24 (24 —10) - (24 — 17) - (24 — 21) = /24 - 14- 7 - 3 = 84cm?
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3) 3anumem GopMyy I BEIYUCICHUS IUIOMIAAA S, = %ah
[Tpumenum 3Ty GopMyiTy K HalIeMy TPEYTOIbHHUKY: S, apc = %AC - BM.
o . __ 2SaBc
BLIpazgza u3 9T0i popmynsl BM:  BM = =€
BM = 7 =8cm
4) PaccmotpuM TpeyrosibHUK BDM- npssMoOyTosibHBIN, T.K. BD L (ABC).
ITo Teopeme [MTudaropa naiinem DM:
DM?* = BD* + BM?
DM? = 15 + 8% = 289
DM =+289 =17 cm
OTBeT: paccTOSIHUS OT KOHIIOB MeprneHAnKysipa 10 ctopoHbl AC paBHbI 8 cM 1 17 cM.

(I)opMa NMpEeaAcCTaBJICHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBINOJIHEHA B IMOJTHOM O0BEME C COOJIOJICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISIET MOJIYYUTh NPABUIBHBIE PE3YIbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE
IIpakTyeckoe 3ansaTue Ne 40
«Pemenne 3a1a4 Ha IPUMeEHEHHE TeOpeM 0 TPEX NMepneHAuKYJIsAPax»

Henp padorei: HayunTsest MCIONb30BaTh NPU3HAK MEPHEHAMKYISIPHOCTH NPSAMOM U IUIOCKOCTH,
TEOpPEMY O TpeX NEPHEHANKYIIAPAX P PELICHUH 3a]1a4.

Boinosinenue padorsl cnocodcTByeT GOPMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIbHOCTH MPUMEHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM
OK 05 Ocy1iecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHMKAIIUIO HA TOCY/IapCTBEHHOM si3bike Poccuiickoit
denepanun ¢ yueToM 0COOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO KOHTEKCTA

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

3aganue:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIIUU
p- MecsILl pOKICHUS

3amaualNel
Jan pom6 ABCD. U3 Touku mepeceueHus ero nuaroHaieu nmposeneH otpe3ok OF, Tak, uto AF =
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CF, BF = DF. Jlokaxute, ytro OF mepneHauKyIspeH MmiIockocTu poMoOa, orpe3ok AC neprneHauKyispeH
mwiockoctu BDF.

3anaya Ne2

Han paBHoOeapennsblii TpeyroibHuKk ABC. AC= BC= n cM, AB= m+ 5 cMm. W3 Bepmunsl yrina C
MPOBE/ICH K TIockocTH neprnenaukyissp CD, paBublil p cM. HaliquTe paccrosinue ot Touku D 10 CTOpOHBI
AB.

3anaga Ne3

Touku A u B nexxatr B miockoctu oo, M — Takas TOuka B MPOCTPAHCTBE, IJsi KOTOPOil AM =
m,BM = nu OpPTOrOHAJIbHAS TIPOCKIMS Ha IUIOCKOCTb o@ oTpe3ka BMB Tpu paza OGonbiie
OpPTOTOHANILHOM MPOEKUUH Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosuue ot Touku M mo
MIJIOCKOCTH ¢ .

3amaua Ne 4

BricoTa mpsiMoyrosnbHoro tpeyrojibHuka ABC, omylneHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepmuHbl C IpsAMOTO ~ yrila BOCCTaBJIIGH K IUIOCKOCTH  TpeyronbHuka ABC nepnenauxynsap CM,
npuueM CM = m +n cM. Haligure paccrosinue ot Touku M 1o runorenyssl AB.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. BHUMaTenbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayu, paccyxkaas OT TOr0, YTO HY>KHO HalWTu. BcmoMHuTe, Kakue
TEOpeMbI U (POPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemre 3aga4y. 3anuiinTe OTBET.

[Ipu pemieHun 3amad Ha 3Ty TEMY HUCIIOJIB3YETCS ONpENETICHUE MEPICHIUKYISIPHBIX MPSIMOU U
IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U MIIOCKOCTH, TEOPEMBI O TPEX MEPIEeHIUKYIIpax, a
TaK)Ke BaIllk 3HAHWS U3 INIAHUMETPUN

3anaua

Bricota npsimoyrombHOro TpeyroinsHuKa ABC, omyiieHHas Ha THIOTeHY3y, paBHa 9.6. U3
BepimuHbl C IpsIMOro  yria BoccTaBleH K IIockocTu  TpeyronbHuka ABC nmepnenauxymnsp CM,
npuyem CM = 28. Haiigure pacctosiaue oT Touku M o runoreny3bsr AB.

Pewmenue

[TpumenuTe TEOpEMy O TpeX NMepIEeHANKYIAPAX.

ITycts CK - BbICOTAa JaHHOTO MpPSIMOYrOJBHOTO TpeyroibHuka. Torna MK - HakioHHas K
miockoctu TpeyroabHuka ABC, a CK - oproronampHash MpPOEKIUS 3TOW HAKIOHHOH Ha TUIOCKOCTH
tpeyronpHuka ABC. Tak kak CK-AB, TO 110 TEOpEME O TpeX MEepHeHIUKYIsIpax MK - AB. 3HaYMT, IJIHHA
orpe3ka MK paBHa PacCTOSTHUIO oT Touku M no npsimoii AB. "3 MIPSIMOYTOJIBHOTO
tpeyroasHuka MCK o teopeme Iludaropa Haxoaum, 4ro

MK = JCK? + CM? = /9.6 + 282 = 29.6.

OteT: paccrosinue ot Touku M g0 runotenyssl AB paBno 29.6.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €clM paboTa BBHIMIOJHEHA B TMOJHOM OOBEME C COOIOJEHHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "y10BJIETBOPHUTEIBHO' CTAaBUTCS, €CliM padOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJIACT IMOJYYUTh NPAaBUIBHBIC PE3YylbTaThl U BBIBOJBI, B XOJI€
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MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJTU padOTa BBHIMOJHEHA HE TIOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MIPABIIILHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IpakTnyeckoe 3ansitue Ne 41
«Pemenne 3a1a4 HA MaPaAJIENbHOCTD IJIOCKOCTEN

Heab padorbi: HayunThcsd HMCHOJIB30BATh MPU3HAK MApaUICIbHOCTH IIOCKOCTEM U CBOMCTBA
napajvieIbHbIX IJIOCKOCTEH MpU pelIeHUH 3a/1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupars crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 05 Ocy1ecTBisaTh yCTHYIO U IMCbMEHHYIO KOMMYHHUKALUIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoin
deneparyu ¢ y4eTOM OCOOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

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

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mecs1 poxKACHUS

3anmaya Ne 1

Mexny AByMs NapajliebHBIMU IUIOCKOCTSIMH 3aKIIIOUEH OTPE30K, MIMHOM m+n cM. Haligure
IIPOEKIINN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSTHUE MEXAY INIOCKOCTSIMU PaBHO p CM.

3agaua Ne 2

[Tnockoctu M u P mapamnensHbl. U3 Touek A u B mimockoctu M mpoBesneHbl K miiockoctu P
HAaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cMm. IIpoekuus HakinoHHON AC Ha OIHY U3 IUIOCKOCTEU
paBHa m cM. Yemy paBHa NpoeKius HaKJIoHHOM BD?

3anaua Ne3

Mexny AByMs lapauteIbHbIMA TUTocKocTssMu P Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexart B mnockoctu P), AC=m+n+p am, BD = m+n 1M , pazHocTs npoekiuit AC u BD Ha oany u3
IJIOCKOCTEN paBHA m 1M . HaliquTe NIIMHBI 3TUX NPOEKIUN U PACCTOSHUE MEXKY IIIOCKOCTSIMH.

Ilopsinok BbINOJHEHHSI padOThHI:

1. BHuMaTenpHO NMPOYMUTANTE YCIOBHE 3aauH.

2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOr0, YTO HY)KHO HaliTu. BcnoMHuTe, kakue
TeopeMbl U (HOPMYJIIBI TTOHAIOOSATCS TP PEIICHUH 3a/1a4H.

4. Pemnte 3aauy. 3anyIInTE OTBET.

[Ipn pemeHuM 3agad Ha 3Ty TEMY MHCIOJIB3YETCS OMNpPENENICHHUE MapajlIeNIbHbIX IUIOCKOCTEH,
MPU3HAK MApaIUIEIbHOCTH TJIOCKOCTEN, TEOPEMBI O MapaLIENbHBIX MNIOCKOCTSX, a TAK)KE BalllM 3HAHUS U3
TJIAHUMETPUHU
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3amgaua Ne 1
Mexny AByMsl THapajUleNIbHBIMU IIJIOCKOCTSIMU 3aKJIO4eH OTpe3ok, miuuHod 10 m. Hailinure
MIPOEKIIMU ITOTO OTPE3Ka Ha KAXAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKIY IJIOCKOCTSIMU PAaBHO & M.

Hano:

a//B,AB =10 cm
/ ACLB,AC = 8 cm
Haiitu npoexiun AC

=7

Pemenue

1) Tak Kak TUIOCKOCTH TapaJieibHBI, TO PACCTOSHUE MEXIY HUMH - 3TO nepreHaukysip AC.
[TocTpoum npoekuuto orpezka AB Ha miockocts B. 910 oTpe3ok BC.

2) Paccmorpum tpeyronbHuk ABC- npsMoyroybHbIil.

ITo Teopeme ITudaropa AB? = AC* + BC?

AC? = AB® — BC?

AC* = 10° — 8% = 100 — 64 = 36

AC=6 cm.

Tak Kak MI0CKOCTH MapajuieNbHbI, TO MPOCKIIMN OTPE3Ka Ha ATU TUNIOCKOCTU OYIyT paBHBI.

L~

3amaua Ne 2

[Inockoctn M u P napamnensusl. M3 Touek A m B miockoctu M mpoBeneHsl K IMI0ckocTH P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nHakinonnoit AC Ha oJiHy U3 TIOCKOCTEH paBHA 12 cM.
Yemy paBHa poeK1Ms HaKJIOHHON BD?

Jano: M | P,AEM,BEM
T AC =37 cm,BD =125 cm
A B AE 1L P,BK 1L P,CE =12cm
Haiitu: KD

Pewenne

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIH.

ITo teopeme IMucaropa AC* = AE? + CE?

AE* = AC* — CE*  AE” = 37% — 12% = 1369 — 144 = 1225

AE=35 cm.

2) Paccmotpum tpeyronpauk BKD- npsiMmoyronbHbIil.

ITo teopeme IMucdaropa BD? = KD* + BK?

KD* = BD* — BK* AE=BK, kak paccTossHus M1y MapaIeIbHBIMU TIOCKOCTSIMH.
KD? = 125% — 35% = 15625 — 1225 = 14400

KD= 120 cm.
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Ortset: npoekuus BD pasna 120 cwm.

3anaga Ne3

Mexay nByms napajuieabHbIMU IIOCKOCTsIMU P 1 Q mpoBenensl otpe3ku AC u BD (Touku A u
B nexar B minockoctu P), AC=13 cm, BD=15 cm, cymma npoekunit AC u BD Ha onHy U3 miockoctei
paBHa 14 cm . Haiigute JIMHBI STUX TPOCKIHUA U pACCTOSIHUE MEKTY TIJIOCKOCTSIMHU.

4 N7

Hano: QIP,Ae€P,BeP
AC =13 cM,BD = 15¢cm
AE 1 Q,BK 1 Q,CE + DK = 14 cM
Haiitu: CE, AE, DK

CLE DVQK

Pemenue
1) Paccmorpum tpeyronbHuk ACE- npsiMOyroyibHbIH.
ITo Teopeme ITudaropa AC? = AE* + CE?
AE? = AC® — CE?
[lycTh CE = x, Torna DK=14-x.
AE? = 169 — x*
2) Paccmotpum tpeyrosnbHuk BDK- npsMoyroabHbIi.
ITo Teopeme ITudaropa BD? = BK? + DK
BK* = BD* — DK*
BK? = 225 — (14 — x)* = 225 — 196 + 28x — x* = 29 + 28x — x*
AE=BK, kak paccTosiHus MeX1y NapayielbHbIMU IIIOCKOCTIMU
3HauwT,
169 — x? = 29 + 28x — x?
28x = 140
X=5
CE=5 cm, DK=14-5=9 cm
AE = V169 — 25 = V144 = 12 c™

OTBeT: paccTOsTHUE MEXIY TIIOCKOCTIIMHU 12 ¢M, TPOEKITUN HAKJIOHHBIX 5 CM U 9 cMm.
®opma npeacrabJieHUs pe3y/JbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepum ouenku:

Ouenka "oTau4HO" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEeoOXOIMMOM TOCIEN0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMKCH, BEIYUCICHUS, PUCYHKU U TPadUKH.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JIOMYIIEHBI
2-3 Hezouera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CJIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIECT CAENATh MPABIIIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

91



IIpakTnueckoe 3ansaTHe Ne 42
«Pemenune 3a1a4 Ha IByTpaHHbIE YIJIbD)

Heap padorei: Hayuutbest pemate 3aauyd Ha NPUMEHEHHME NOHATUH YIyla MEXIy NpsMOM U
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXIY INIOCKOCTSMH.

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:
OK 01 BeiOuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHONW JAEATENIbHOCTH IMPUMEHHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 05 Ocy1iecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCY/IapCTBEHHOM si3bike Poccuiickoit
denepanuu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYJIbTYpPHOTO KOHTEKCTa

MarepuajibHoe o0ecnieyeHue:
I/IH[[I/IBI/IIIyaJII)HBIG 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HGKHHﬁ.

3aganue:

M- KOJINYECTBO OYKB B UMEHH

N- KOJIMYECTBO OYKB B (pamMuInu

P- MecsI pOKIECHUS

1) 3 Toukn A BHE IUIOCKOCTU MPOBEJIEHBI K MJIOCKOCTH MEPHEHANKYISP AB = n CM M HaKJIOHHBIE
AC u AM, ob6pa3zyroniye ¢ mIOCKOCTbIO YIIIbI 30°. Hailinute yron mexay HakJIOHHbIMU IpsiMoi. Halinqure
CM.

2) KaTeTbl mpsMOYTOJIBHOTO TPEYrOJbHUKA PAaBHBI n CM U n 4+ m cM. Onpeaenure paccTOsSHUE OT
BEPIIUHBI MPSMOTO yria A0 MJIOCKOCTH, KOTOpasi MPOXOJUT Yepe3 TMIOTEHY3Y U COCTABISET yroJ 30% ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nexar Ha pebpe npsmoro nByrpanHoro yria. AA; u BBi- nepnenaukynspsl K
pedpy, MpOBEACHHBIE B Pa3HBIX IpaHAX, IpuueM AB = m cM, AA; =n+m cM, BB, =n—1 cMm. Haiinure
A1B;.

Ilopsinok BbINOJHEHHS Pa0OTHI

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiuTe, 4TO B 3a/1a4e JIaHO, CAENIalTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCyXkaast OT TOTO, YTO HY)KHO HalTu. BcmoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSTCS TP PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIInTE OTBET.

[Ipu pemiennu 3aa4 Ha ATY TEMY HCHOJIb3YIOTCS ONPEAETICHHS YIila MEXay IpSIMOH U IMIIOCKOCTHIO,
IBYTPAHHOI'O YIJIa, JMHEWHOTO YIJla ABYTPAHHOIO YIJIa, @ TAK)KE BalllM 3HAHUS U3 TUIAHUMETPHH.

3anayva |

Han tpeyronsHuk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepes MEHBIIIYIO CTOPOHY
MPOXOJIUT TUIOCKOCTh, COCTAaBJISIIONIASl C IJIOCKOCTBIO TPEYroJIbHUKA Yroi 45°. Haiture paccTosiHue
MEK1Y TJIOCKOCTBIO U BEPIIMHOMN B.

B
it Jano: AABC,AB =9 cm
BC =6cM,AC =5cm
AC € o, = 45°
A D

Haiitu: Paccrostaue ot B 1o a
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Pemenue
1) JomomHUTETBHOE MTOCTPOCHHE: TIPOBEIEM BD L @ = BD — paccTosiHue OT B /10 IJIOCKOCTH a.
BM 1 AC = DM 1 AC no TeopeMe 0 Tpex NepneHAUuKy/Ispax.
3HauuT, £BMD — JIMHEHHBIH yros JByrpaHHOro yria, ZBMD = 459,
2) B tpeyronsnuke ABC Haiinem BeicoTy BM.
CHayvasia BRIYMCIIMM IUIOMAAb TPEYrodbHuKa 1Mo popmyse ['epona:

S,=\p--a)-(p-b)-(p-0)

_ 9+6+5

=10cMm

Sapc =V10-1-4-5 = 10/2cm?

Sapc = 3AC- BM = BM = 2345¢

BM =#= 4Zcwm

3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.
22 — sinsBMD

BM

BD = BMsin£BMD

BD = 4vZ - 5ind5® = 422 = 4 cm

OtBer: paccrosiHue ot B 10 miockoctu 4 cm.

3amaua 2
Konust otpeska MK nexar Ha rpaHsx npsMoro JasyrpadHHoro yrima. MM; u  KKj-
NepIEeHIUKYIIApHl K pedpy, npuueM MK=13 cm, MM1=12 cm, M1K1=3 cm. Haiinure KKj.

A ; Hano: < aaf = 90°
/I MK =13 cm, MM; =12 cm, M;K; = 3 cm
LR ) MM, L a,KK, L a

[\ 2 Haiitu: KK,
£ /o / Pewenne

1) Iloctpoum nuHEHHBIA yroa AByrpaHHoro yria. J{ias storo uepes

TouKy M nposenem orpe3ok M1E, napamiensHsiii u paBHbii KKj.
LB KK, 1 a, CleoBarenbHo, M;E 1 a.
< MM, E — IMHeHHbIA yroa AByTrpaHHOro yrjia, 3Ha4uT < MM, E = 90°,

2) PaccmoTpuMm AMEK

ME- naknoHHas K miockoctu , EM; — ee mpoekius Ha 3Ty IUIOCKOCTh, EM; L EK ( T.k. EM1K K —
MPSIMOYTOJIBHUK 10 nocTpoeHuto). CnenoarensHo, ME L EK ( 1o Teopeme 0 Tpex MepHeHAnuKYyIspax) u
AMEK — npsiMOyTOJIbHBIH.

ITo Teopeme ITudaropa MK* = ME? + EK®

ME? = MK? — EK? EK=M;K;=3 cm

ME? = 13* — 3% = 169 — 9 = 160

ME = V160 = 4V10 cm

3) PaccmoTpum AMM; K — npsiMmoyroJibHbIii, T. K. < MM, E = 90°.

ITo Teopeme IMudaropa ME* = MM, ? + M, E?

M,E? = ME? — MM, ?

M,E? = 160 — 144 = 16

MlE: 4 cM.

3raunt, KK;=4 cm.

OtBet: KK1=4 cm.

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJIaHUE.

Kpurtepun onenkmn:
Ouenka "OTJAMYHO'" CTaBUTCSA, €ClM paboTa BBHINOJHEHA B TMOJTHOM OOBEME C COOJIOJEHHUEM
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HEOO0XOAMMON TOCIIeOBAaTEILHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M aKKypaTHO BBIMOJHEHBI BCE
3aMuCH, BEIYUCICHUS, PUCYHKU U TPapUKU.

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

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MpOBeICHUS paObOTHI ObUTH TOMYIIEHBI OLITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM pabOTa BBIMOJHEHA HE TTOJHOCTHIO WM 00BEM
BBITTOJIHEHHON YacTH pabOThI HE TIO3BOJISET CIIENIaTh MPABUIILHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnueckoe 3ansaTue Ne 43
«Peiienue 3a1a4 Ha napaulejienunex u Kyo»
Heawb padorbl: HayunThes pemars 3a1a4u ¢ napajiesienune oM 1 Kyoom
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIM3a M HMHTEPIpEeTaluu WH(OpManuu u
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBHOM 1eATeIbHOCTH;

OK 06 ITposBisTh rpakaaHCKO-TATPUOTUYECKYIO MMO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE TOBE/ICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKUX IYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHUCIIE C yYETOM
rapMOHHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX  OTHOIICHWH, TPUMEHSATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTI'O TIOBEACHUS;

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOILIEH cpelibl, pecypcocOepeKeHNI0, TPUMEHITh 3HaHUs 00
M3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOr0 IMPOU3BOACTBA, A(PPEKTUBHO JAEHCTBOBAaTH B
Ype3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonb3oBaTh cpeAcTBa (PU3MUECKOW KyJIbTYPbI Ui COXPAHEHUS U YKPENJeHHs 370pOBbs B
npouecce MpodeccHoHaTbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (PU3MUECKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcst mpoecCHOHANBHOM AOKyMEHTAllMe Ha TOCylapCTBEHHOM M HHOCTPaHHOM
A3BIKAX.

MarepuajbHoe obecnedeHne:
I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IeKHPIfI.

3aganue:

1.Pe6po kyOa paBHO 6 cM. HaiiTi ero o0beM U MIomia (b NOJIHOH MOBEPXHOCTH.

2. B mpsaMoyroisHOM TapaiielNienuIe/ie JHaroHainb ocHOBaHUsA 12 cM, a GokoBoe pedpo 15 cwm.
Haiitu nuomaap 1uaroHanbHOTO CEYEHUsI.

3. TpeOyercs u3roToBUTH Oak, nMmeromuid Gopmy kyda u Bmemaromuit 125000 1 Bogsl. CkoJIbKO
KBaJIpaTHBIX METPOB OLMHKOBAHHOTO JKE€Je3a IMOiIeT Ha MU3rOoTOBJIEHHE 0aka, €Clii MPOU3BOACTBEHHBIE
otrxozsl cocTaBisioT 10%? [IpoBenure BIYUCICHHS C TOYHOCTHIO 70 0,1 M2,

4. Tpebyetrcs mokpacuth 120 ypH, uMmerommx ¢GopMy HpSMOYTOJIBHOTO Mapajuienenunena 6e3
KPBIIIKY; JUIMHA, IUPUHA OCHOBaHUS U BbIcOoTa cooTBeTcTBEHHO paBHBI 40, 30 u 50 cm. Ckonbko Oynet
M3PAacXOJOBAaHO KpackW, ecid Ha | M° pacxomyercs 200 T, a NPOM3BOJACTBEHHBIC MOTEPH KPACKH
cocTaBistoT 15%
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5. [lox morped HYXHO BBHIPHITh KOTJIOBaH, UMEIOMIUN (HOPMY MPSIMOYTOILHOTO MapalieienuIe/a.
['myObuna xotmoBana 3 M, cTopoHbl ocHOBaHUS 3 U 2 M. CKOJIBKO KYOOMETPOB 3€MJIM HY)KHO U3BJICYh Ha
IIOBEPXHOCTH?

6. Tpebyercs M3rOTOBUTH Xkene3Hblil Ky0 maccor 7 kr 800 r. Haiigure nimuny ero pebpa, eciu
£ =17800

3
KI/M".

Ilopsinok BbINOJIHEHUs padoOThI:
1)BBIMOTHUTE YepTekK

2)3anucarb KpaTKO yCIOBHE 3aJ1a4U
3) OopMuTh perieHue 3a1a4n

3agaua 1: Yron mexnay nuaroHansio AC, npsmoyronbsHoro nmapamienenunena ABCDA1B1C1D;, u
mockocThio ocHoBaHus ABCD pasen 30°, a nuaronans OokoBoi rpanu DC, HakiIOHEHa K IJIOCKOCTH
OoCHOBaHUs 1oy yriioM 45°. Beicota mapaienenunena pasua 3 cM. Haiinute ero o0bem.

LODC = £DC,C=45"= DC=CC, =3
' AC, =2CC =6
AC=& —F =33
BC=JaAC ~ 4B* =2T-5 =32
Visconacn =AB-BC CC =3-342.3 =272
Oreert: 27\/5 o, .
3agaya 2: CTOpPOHBI OCHOBAHUS npﬂMoyfoanoro napauiesienuIe;a paBHel 6 Mu 8 M, 60KoBoe pedpo

pasHO 10 M. HaiinuTe yron Mexay quaroHalibio napasuiesienuiiesia i INOCKOCTBIO €r0 OCHOBAHUS.
Pemenune:

AC =6 +8° =10

AC = CC, = AACC, paBHOGeRpeRWLK, 2 IRANHT ot = A5 ,
Orgert: 45°,

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BRIIIOJTHCHHOC 3a/laHUE.

Kpurepun onenkmn:
Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOIEHHEM
HGO6XOZ[PIMOI>1 ITOCJICAOBATCIIBHOCTHU I[CﬁCTBHfI; B OTBCTC HpaBI/IHBHO nu aKKypaTHO BBIIIOJIHCHBI BCC
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3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHUS K OLIEHKE "OTIMYHO", HO JOIMYIICHBI
2-3 HemoueTa.

Ouenka "yaoBJeTBOPHUTEIBLHO" CcTaBUTCA, eciid padoTa BBIIOJHEHA HE MHOJHOCTHIO, HO 00BEM

2 b

BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeACHUS PAOOTHI OBUIH TOTYIIEHBI OTHOKH.

OueHka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTH4eckoe 3ansaTHe Ne 44
«Pemenune 3a1a4 Ha NpU3MY»
Hean pabdotbi: HayuuThes pemars 3aa4u ¢ MPU3MOn
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;

OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBa IOHUCKA, aHAIW3a M HMHTEpHpeTauuud HH(pOpMaluu U
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBHOM 1eATeIbHOCTH;

OK 06 ITposBisTh rpakaaHCKO-TATPUOTUYECKYIO MMO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE TOBE/ICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKUX ITYXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIE C YYETOM
rapMOHHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX  OTHOIICHWH, TPUMEHSATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTI'O TIOBEACHUS;

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOILIEH cpelibl, pecypcocOepeKeHNI0, TPUMEHITh 3HaHUs 00
M3MEHEHMH KJIMMara, MPUHLUUOB OEpeXIMBOIO MNPOM3BOJCTBA, A(PGEKTUBHO JAEUCTBOBATH B
Ype3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonb3oBaTh cpeAcTBa (PU3MUECKOW KyJIbTYPbI Ui COXPAHEHUS U YKPENJeHHs 370pOBbs B
npouecce MpodeccHoHaTbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (PU3MUECKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi npo(hecCHOHATBPHOW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIbl, KOHCIIEKTBI JIEKIIUH.

3aganue:

1.0OcHoBaHMe TIPSAMOI MPHU3MBI - TPEYTOJIBHUK, CTOPOHBI KOTOPOTO paBHBI 4 M, OOKOBOE pedpo
npu3Mbl paBHO 8 M. HaliguTe momaap NoJHOW NOBEPXHOCTH MPU3MBI.

2.0cHOBaHHE TPSIMOH TIPU3MBI — TTAPAILIEIIONPAMM CO CTOPOHAMH 4 ¢M U 6 CM 1 YTIIOM MEKTY HUMH 60°.
Bricora mpusmbl 12 cM. HaiiTu momHy o MoBEpXHOCTH U 00bEM.

3. CranbHas 3arotoBka cisi0O umeeT ¢GopMy MOpsIMOW MPU3Mbl, B OCHOBAaHUHM KOTOPOW JIEXKHT
NpsIMOYTONTBHUK. BeicoTa crsida 0,35 M, mmprHa 2,5 M u amuHa 4,8 M. Haliaue Maccy ciisiba, ecii mIoTHOCTb
cranmu paBHa 7,85 r/em’.

4. HaiimuTe miuomaabr MOBEPXHOCTH pabodeid netanu, n300pakeHHO# Ha prCYHKe (Bce ABYTrpaHHbIE
YTJIBI TIPSIMBIE).
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6. TpeOyercsi ycTaHOBUTH pe3epByap AJsl BOABI eMKOCThIO 15 M3 Ha miomaake pazmepom 4,5 M x
3,75 m, cimykaiei uist Hero JHoM. Haliure BBICOTY pe3epByapa.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1)  BbIMOIHHUTE YEPTEK

2) 3amucarh KpaTKO YCIIOBHE 3a/1a41
3) Odopmurs pemienue 3agauu

IInomanb0 NMoOHONH NMOBEPXHOCTH IPHU3MBl Ha3bIBaeTCs CyMMa IUIOHIa/eld BCeX €€ IpaHeH, a
IJI0IA/IbI0 00KOBOI MOBEPXHOCTH IPU3MBI — CyMMa IUIONIA/Iel ee OOKOBBIX IpaHe.
Sl’l().’l = ZSOCH + S

IL1omans 00K0BOM MOBEPXHOCTH MPSIMON MPU3MBI paBHA MPOU3BEACHUIO IEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.
S, =P-h

00K

box

O01béM npsiMoii MPpU3MBbI PABEH MPOU3BEACHUIO TIJIONIA OCHOBAHHS Ha BHICOTY.
V=S, h

3agaua 1: OcHoBaHue TpSMOW TIPU3MBI - poMO C BbicOTOM 2 aM. [lmomans OOKOBOWM MOBEPXHOCTH
IIpU3MBI paBHa 96 M2, a TUTOIA/Tb TIOJTHOM MIOBEPXHOCTH paBHa 128 mv?. Haiiare BBICOTY ITPU3MBI.

Pemenue

O003HaYMM CTOPOHY OCHOBaHHS ¢, @ O0KOBOe pedpo bPasHuMIly MexIy IUIONMa b0 MOTHOM TTOBEPXHOCTH
TIPU3MBI U TIIOMIAIBI0 OOKOBOM MOBEPXHOCTH MPU3MBI — 3TO yBOCHHAS

TUIOIIA/Tb OCHOBAHHS TIPU3MBI.

L Sem2a > 2a~128-96=32 = a~16

Sex=4ah=962 =215 )



Orser: 1,5 nm.
3agaua 2: OcHOBaHUE MPSIMON MPU3MBI - IPSIMOYTOJIbHBII TPEYTONbHUK, KaT€Thl KOTOPOT'O PaBHBI
5Mu 12 M, 6okoBoe pedpo mpusmbl paBHo 10 M. HaiinuTe mutomanas NoaHOH MOBEPXHOCTH IPU3MBL.

Pemenune
Ay
A
AC =I5 +12° =13
Srmu = ZSWE- + SAA. aa Sa&.ﬁc + S.mc‘.c

S =2*0,5*5*12+5%10+12*10+13*10=60+300=360 M

Otset: 360 M°.

3agaua 3. Haiigure muromaab MOBEpXHOCTH paboyel geTaiu, n300paXeHHOW Ha pUCYHKE (Bce
JBYI'PaHHBIE YIJIbl IPSMBIE).

Pemenue: [1nomanp mnoBepXxHOCTH 3aJaHHOM JETANIH -3TO TUIONIaJlb MHOTOTpaHHUKA, paBHA
Pa3HOCTH ILJIOUIAIA TOBEPXHOCTH MPSIMOYTOJILHOTO Mapaienenumnena ¢ pebpamu 2, 4, 5 u AByX
IJIONIaZed KBaapaToOB CO CTOPOHOM 1:

2x4x54+2%2x54+2x2x4—-2%x1%x1="74

OtBeT: 74.
3amaua 4:
Haiinure 06beM paboueit getanm, n300pakeHHOM Ha PUCYHKE (BCE ABYTPaHHBIC YTIIBI TIPSIMBIE).

A ]
| e

9
] Ly

1

|
|
|
|
A

]
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Pemenne: O0beM JaHHOM JeTany paBeH 00beMy MHOTOTPAaHHUKA M PaBeH Pa3HOCTH 0OBEMOB
napajuienenumnesoB ¢ peopamu 3,4,4m 1,1, 1
V=V1-V2=3%x4x4—-1x1x1=47
Ortsert: 47
3agaua 5:
Tpebyercst ycTaHOBUTH pe3epByap Uil BoAbl eMKocTh0 10 M3 Ha mitomaake pasmepom 2,5 M x 1,75
M, ciysKaIiei st Hero J1HoM. Halinute BBICOTY pe3epByapa.

Pemenme: Ilnomane quaS = 2,5« 1,75 = 4,375kB. M. Tak kak V = S * h, TO

h=2=22 979\
S 4,375

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI,; B OTBETE MPABWIBHO M AKKYpPaTHO BBIMOJTHCHBI BCE
3aIlMCH U BBEIYUCICHHA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJYYHUTH MPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CIENIATh MTPABMIILHBIX BBIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTnyeckoe 3ansaTHe Ne 45
«Pemenue 3a1a4 Ha NMPaAMUIY»
Hean pabdotbi: HayuuThes pemars 3aa4u ¢ MUpaMuI0N
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCUOHAIbHON JeATEeNbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnonbs3oBaTh COBpPEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluy HHPOpMalUu U
MH(OPMAIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO(PECCUOHATILHON 1eATENbHOCTH;

OK 06 TIposBasiTe rpaxaaHCKO-NaTPUOTHYECKYIO MO3UINIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEIAECHUE
Ha OCHOBE TPAJMLMOHHBIX POCCHUNCKHUX I1yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEM, B TOM YHCJIE C YYETOM
FapMOHM3AIUM  MEXHAIIMOHAIbHBIX W  MEXPEJTUTHMO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHIapThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;

OK 07 ConelicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnI0, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PPEKTHUBHO JIEHCTBOBAaTH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh CpeAcTBa (PU3MUECKOM KyJIbTYPBHI Ui COXPAHEHUS U YKPEIJIeHHs 370POBbs B
npouecce MpodeccHoHaTbHON JEesATeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (uU3MdecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBPHOW JOKyMEHTAllMed Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKaX.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1.Haiimute 00beM MpaBUILHON YETHIPEXYTONBHON MUPAaMU/IbI, BBICOTA KOTOPOU 4 €M, a TUaroHajb
OCHOBaHHS 8 CM.

2. HeoOxomuMo TO YepTEkKy H3TOTOBUTH J€Talb, HUMCHIOIIYI0 (HOpMY MpsAMOW MHUPAMUIBI, B
OCHOBaHUU, KOTOPOH JIEKUT paBHOOEIPEHHBIN TPEYTrOJbHUK C OCHOBAHHUEM 5 CM U OOKOBBIMH CTOPOHAMU
6 cm. bokoBeie pebpa mupamuabl 12 cm. [lns pacyera HE0OXOIUMOro MaTepuaia Ha HM3TOTOBIICHUE
HalJIMTe NOJIHYIO IOBEPXHOCTh MUPAMU/IBI.

3. HeoOxomuMo 1O 4YepTexy H3rOTOBUTH Ji€Tallb, HMEOIIYI0 (GOpMYy NpPaBUIBHON
YETBIPEXYTOJIbHOW MHUPaMHUIbI, CTOPOHA OCHOBaHHUS KOTOpoH paBHa 4,5 M, anodema 7,5 m. [nsa pacuera
HE00X0AMMOT0 MaTepHrala Ha U3rOTOBJICHUE HAMIUTE MOJHYIO TOBEPXHOCTh MUPAMHUIBL.

IMopsiiok BBINOJTHEHHS PA0OTHI:
1)BBINOJIHUTE YepTEX

2)3amnucarb KpaTKo YCJIOBHE 3a7a4u
3) OopMuTh pericHue.

[Tnomaapk MOHOM MOBEPXHOCTH MAPAMUIABL:  Spomm = Sgox + Soc

V ZESOCH.H

O6beM nupamuibL:
ILiomans 00KOBOii MOBEPXHOCTH NPABHJIbHOW NMUPaAMHAbI PaBHA IOJOBUHE IPOU3BEACHUS
HepuMeTpa OCHOBAHHUS Ha anodemy.
1
S P. !

Gox — E ocH

IL1omane MOJIHON MOBEPXHOCTH NPABUJIBHON NIMPAMU/bI:
1
S omn =S, +§ P-1

NOH

3agaya 1: HeoOxomymo 1O Yeprexy H3rOTOBUTH J€Tallb, HMEIOIIYI0 (OpMy TpaBUIBHOU
YeThIPEXYroJbHONW MUPaMU/IbI, CTOPOHA OCHOBAaHMUs KOTOPOH paBHa 4 cM, a anioema o0pa3yeT C IMI0CKOCThIO
OCHOBAHMsI yIoJl B 60°. Haiiyre Toiomas TOTHOMN MOBEPXHOCTH MUPaMHIbI Al pacyeTa HEOOXOAMMOIO
MaTepHala Ha U3rOTOBJICHHUE

Pemenue:

Er=Ype_»
2
LESH =90°-60°=30°= SE =2EH = 4
1 . 2
S e :4-4-EAB+AB' =2-4-4+4% =48 (cm?)

Oreer 48 oM’
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3amaua 2: OcHOBaHHE MUPaMHIBI —pOMO, TuaroHamy kotoporo paBabl 30 cM u 40 cM. BbicoThI GOKOBBIX
TpaHei, POBEACHHBIC M3 BEPIIMHBI TMPAMH/IBI, 00pa3yrOT ¢ BHICOTOM MMPAMUIBI YIJIBI, PABHBIC 30°. Haiimre 0Gbem

MPAMUJIBL.
Peirenne:
AC=40 = AH=HC~20

BD-30= BH=HD~15
AB =420 +15% = 25
HE=%BC=I2,S

SE=2HE =25

SH =/SE? "HE" =

2
=1f25’—£5-_ =25.._‘§

11
o=l .30.25.53 _ V3 N
p =315 40-30-25 —5-_5000.-2—=2500 3 (ex)

5

Otset: 250043 o,

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIIOJEHHUEM
HEOOXOMMOW TIOCIIEIOBATEILHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUSL.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIYILEHbI
2-3 Henmoyera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJMYYUTh NMpPAaBUJIbHBIE PE3YyJlbTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJIHOCTBIO UM 00bEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTyeckoe 3ansaTHe Ne 46
«Pemenue 3a1a4 Ha UMJIMHAP, KOHYC, IIAp U chepy»
Heawb padotbl: HayunThcs pemars 3a1a4 ¢ HUIUHAPOM, KOHYCOM, IIAPOM U cepoit
BoinosiHeHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3ajJad NpoPecCHOHANbHON eATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBpEMEHHBbIE CpEACTBa IOMCKA, aHANW3a M MHTEpHpeTalud HHpopManuu u
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOMN J1eTebHOCTH;

OK 06 TIposBasiTe rpaxaaHCKO-NIaTPUOTHYECKYIO MO3UIINIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEIAECHUE
Ha OCHOBE TPAJMULMOHHBIX POCCUNCKHUX I1yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEW, B TOM 4YMCIE C YYETOM
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rapMOHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEJIUTHO3HBIX  OTHOIICHWH, TNPUMEHATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIECH Cpefbl, pecypcocOepeKeHNI0, TPUMEHSATh 3HAHUS 00
W3MEHEHUU KIMMaTa, TMPUHIUMNB OepexIIuBOro Mpous3BOACTBA, J(G(EKTHUBHO JeCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Hcmonb3oBarh cpenctBa (pU3WYECKON KyJIbTYPhI JJII COXPAHECHUS W YKPEIUICHUS 30POBbS B
nporecce MpohecCHOHATBHONW JEATETbHOCTH M TOJJAEPKaHUs HEOOXOJUMOTO YpPOBHS (U3UUECKOM
MOITOTOBJICHHOCTH

OK 09 Ilonb3oBaThcsi MpOQecCHOHATBHON IOKYMEHTAIlMe Ha TOCyJapCTBEHHOM M HMHOCTPAHHOM
S3BIKaX.

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

3aganue:
1.06beM mmuaapa 120 CMZ, ero BbICOTA 3,6 CM.
Haiitn paguyc nunmsapa.

2. Bricota mununapa 12cem, paauyc ocaoBanus 10cm. Lunuuap nepeceyeH MmiIoCKOCThIO TaK, UTO B
CEYECHMHU MOJydrICcs KBaapar. Haliiure paccTosHUE OT 3TOrO CEYEHUs 10 OCH.

3. Heobxoaumo mo uepTexy HU3roTOBUTH KoHyc. s pacdyera HEOOXOJMMOro MaTrepuana Ha
W3TOTOBJICHUE HAWIUTE TOJHYI IMMOBEPXHOCTh KOHYyCa, €CIM 00pa3yrolias HAaKJIOHEHAa K TUIOCKOCTH
OCHOBaHMS MOJ1 YTIIOM 30%u paBHa 12 cMm, a paanyc OCHOBaHHS 8 CM.

4. HaiiTu mioiap OCEBOTO CeYEHUsI KOHYCa, eciii oOpasyroias paBHa 15 cM, a paanyc OCHOBaHUS
4 cm.

5.PaccrosiHrie OT LeHTpa mapa 10 CEKyIIel MIOCKOCTH PaBHO 8 M, a paauyC CEYCHUS TUIOCKOCTHIO
paBeH 6 M. Haiinute paaunyc mapa u oobem.

6. HeobOXOAMMO MO HYEpTeXKy H3TOTOBHTH miap, 00BEM Kortoporo 12511 m3.  Jlms pacuera
He0o0X0IMMOT0 MaTepHaa Haiiere miomaas chepol.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

3agaya 1. OceBoe ceyeHue UMIMHApPA — KBajapaT, Iwuowmwans koroporo Q. Haitaure miomanb
OCHOBAHUA III/IJ'II/IHjlpa.
Pemenne:

CTOpOHa KBaJpara paBHa\/a. Ona paBHa JUAMETPY OCHOBAHUA. HOZ—)TOMy miomaab OCHOBAHUSA

Q)

2 4

paBHa
. = TEQ
OtBeT: Socn.uma. = -
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3agaya 2. BeicotTa nmmunapa 6c¢cM, paguyc ocHoBaHMs ScMm. Haiinure muiomans cedeHus,
IIPOBEIEHHOTO NMapaljIeNIbHO OCH LIMJIMH/APA Ha PACCTOSTHUM 4CM OT Hee.

Pemenue:

Scea= KM*KC,

OE=4cMm, KC=6cm.

Tpeyronsank OKM — paBHoGeapennsiii (OK = OM =R =5 cm),
tpeyroabHuk OEK — mpsamoyrosbHbIi.

N3 tpeyronsauka OEK, o Teopeme [Tudaropa:

ek - VOK? —OFE? =[25-16 =+/9 =3
KM = 2EK = 2x3 = 6,

Seen= 66 = 36 cM>.

OtBeT: S¢ey = 36 cM>.

3agaua 4: Heo0xoaumMo mo 4epre:Xy M3roTOBHTH KOHYC. PaccTosiHHE OT LIEHTpa OCHOBAHMUS
KOHYyCa 70 CepeluHbl 0Opasylomiell paBHO 4 CM, a yroj HakjlIoHa oOpa3yromied KOHyca K IUIOCKOCTH
ocHoBanms pasen 60°. [l H3rOTOBICHHS KOHYCA HAiINTE [UIOMIA/Ih OCEBOTO CEUCHHUS KOHYCA.
g

'S@Q—.As AB- sm60°=2 .8 -3{-—= 6J'(cm)

OTBeT l6~/§ oM,

3auaqa 5: TInomans C(bepbl paBHa 100 M. PaCCTOSIHI/Ie OT LIEHTpa cdepbl A0 CEKYIIEH MIOCKOCTH
paBHO 4 M. Haiinure pannyc cedeHnus.

Pemenne:

Sp =41R* =100r = R* =25=R=5

AD=VBD' - 4B =537 =3 ()

Oreer; 3 m,
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dopma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEe0oOXOIMMOM MOCEA0BaTENIbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBINOJIHEHBI BCe
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIU BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Heyouera.

Ouenka "yI0BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM pabdOTa BBIMOIHEHA HE IMOJIHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISET MOJYYUTh IPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTu pabOThHI HE MO3BOJISET CAENIaTh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH U KPyIJble TeJa
IMpakTnyeckoe 3ansiTue Ne 47
«PemieHne 3a1a4 HA BbIYMCJICHHE 00bEMOB M TOBEPXHOCTEN KPYIJIBIX Te/D)
Heanb padorbl: HayuuThcs pemars 3a1a4i Ha BeIYMCIEHUE 00BEMOB U TOBEPXHOCTEHN KPYTIIBIX TEI
Boinosinenue padorsl ciocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJICTBA IOMCKA, aHajdM3a M HMHTEpIpeTalud HH(QOpMaruu H
WH(GOPMAIMOHHBIE TEXHOJIOTUH JUTSI BBITIOTHEHUS 3a/1a4 TPO(GECCHOHATBHON IeATEIbHOCTH;

OK 06 TIposiBIATH Ipax1aHCKO-MATPUOTUYECKYIO MO3ULHUIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEIECHUE
Ha OCHOBE TPATUIMOHHBIX POCCHHUCKHX IYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C yYETOM
TapMOHU3AIMM  MEXHAIIMOHAJIBHBIX M MEXPEJIUTHO3HBIX OTHOUICHWH, TNPUMEHSTh CTaHAAPThI
AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

OK 07 CopneiicTBOBaTh COXpPAHEHUIO OKPYXKAIOLIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHATh 3HaHUsA 00
W3MEHEHWH KJIMMaTra, MPHHOUIB OEpeXIMBOTO TPOU3BOACTBA, J(PPEKTHBHO NEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Ucmnonb3oBarh cpenactBa (pU3MUECKON KyJIbTYphbl Al COXPAaHEHUS M YKPEIUIEHHs 3/10pOBbs B
nporecce MpophecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcsi MpoQeccHOHaNbHON MOKYMEHTAlMe Ha TOCYJIapCTBEHHOM M HHOCTPAaHHOM
SI3BIKAX.

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

1. ITonyuunuHAPUYECKUNA CBOJ MOJIBaJIa UMEET 6 M JUTMHEI U 5,8 M B truameTrpe. Onpeaenure mionaib
MOJTHOM MOBEPXHOCTH MOABANA.
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2. MoTok MenHOM npoBoJioku airHou 150 m umeer maccy 604 r. Haitgute quametp npoBOJIOKH, €CIIN
P =800y 2
3. Kyua mebnst umeeT ¢popMy KOHyca, 00pa3yrolias KOTOpOro paBHa 5 M, a paauyc OCHOBaHUSA 4 M.

CKOJIBKO perCOB JOJKEH COBEPIIUTH 3-TOHHBINA IPY30BHK, YTOOBI ITepeBe3TH Ky4y 11eOHs? [L1oTHOCTh
me6ms 2200 xr/m’.

4. BHeHUN JuaMeTp MoJIoro 4yryHHoro mapa 20 cM, a BHyTpeHHui — 16 cm. IlnotHocts uyryna 7300
kr/v°. Haiizure Maccy 1apa (BeIauciauTe ¢ TouHocThio 110 0,01 kr).

5. Tpu metamnueckux mapa ¢ paaguycamu 10, 8 u 6 cM nepermiaBieHsl B oauH map. Haliaure paguyc
3TOrO 1Iapa (yrap He YYUTBIBAETCH).

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE YepTex
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

3agaua 1: HeoOxonmMo mo 4epTe:ky HM3roTOBUTb KOHYC, IUIOIIAb OOKOBOIl MOBEPXHOCTH
KoToporo pasHa 60 e a pamuyc ocHOBaHMS paBeH 6 M. [ M3rOTOBJICHHSI KOHYCa HEOOXOAUMO HAHTH
paccTosiHUE OT IIEHTPa OCHOBAHUS 10 00pa3yrolieil KoHyca.

Pemienue:

Seo =arl =600 => I =60
| 60

r=6=>I=—=10.
.
SO = AS* — A0 =10 —6* =8

1 I
Sppo == A0 OS5 =—.6-8=24

Saso =%OH-AS=SOH=24=:» OH:%

C npyroii CTOpOHBI,

3amaua 2: HeoGX0MMMO 110 YepTeKy H3rOTOBUTH MIap, TLIOMAh TOBEPXHOCTH KOTOPOTo paBHa 225 cm’.
JUist U3rOTOBJICHHUS I1apa BBIYUCIUTE €0 00bEM.
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noe
R2=Snoa
4.7
R:\/S”“: 225: 15
4-7 Nar 2Jx
3
; 5 33 25
I/'—_—i-ﬂ'-R":f_‘.'ﬂ' _}___ :i.”. 75 — 11 3(01\43)
3 37 \adr) 37 sadr om
q
Omeem.l/':llfz_“.cM3
2N

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun oneHku:
Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM

H606XOI[I/IMOI71 IIOCJICAOBATCIbHOCTH HeﬁCTBHﬁ; B OTBCTC IPaBHUIIbHO M AKKYPATHO BBIIIOJIHCHBI BCC
3allMCHU W BBIYHMCJICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 "HegouerTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BHIMOJHEHA HE MOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET CIENATh MPABHIIbHBIX BBIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
IIpakTyeckoe 3ansaTue Ne 48

«HAcnoan3oBanue KOMﬁl/IHaIII/Iﬁ MHOIOI'paHHMKOB M T€JI BpalllCHUS B IPAKTHKO-
OPUEHTHPOBOYHBIX 3ala4Yax»

Iean padorbi: HayunThes pemaTs 3a/1aud Ha KOMOMHAILIUIO T€OMETPUYECKHX Tel
BbinosiHenune padoTsl crnoco0cTBYeT (JOPMUPOBAHUIO:

OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpeACTBa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUu U
MH(pOPMAaIMOHHbIE TEXHOJIOTUH JUIS BBIMOJIHEHUS 3a/1a4 TPO(PECCUOHATILHOM 1eATEIbHOCTH

OK 06 IIposBnsaTh rpakJaHCKO-TATPUOTUYECKYIO MO3UIIHIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEJACHUE
Ha OCHOBE TPAJULUOHHBIX POCCUNCKUX IyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C Y4ETOM

rapMoHusanvu  MCKHAIIMOHAJIBHBIX HW  MCKPEIMTUO3HBIX OTHOHIGHHfI, OPpUMCHATE  CTAaHAAPThI
AHTHKOPPYIIIUOHHOT'O TIOBECACHU A

OK 07 ConelicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, TPUMEHITh 3HaHUs 00
M3MEHEHMH KJIMMaTra, MPUHLOUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PQPEKTHBHO JIEHCTBOBAaTH B
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YPE3BBIYANHBIX CUTYALUAX

OK 08 Hcmonb3oBarh cpenctBa (pU3WUECKON KyJIbTYPHI JJISI COXPAHEHUS W YKPEIUICHUS 3I0POBBS B
mporecce MpodecCHOHATBHON JeATENFHOCTH M TMOJJICPKAaHUS HEOOXOIUMOTO YpOBHS (pu3udeckon
MOITOTOBJICHHOCTH

OK 09 TIlomnb3oBaThCcsi MpOQecCHOHATBHON MOKYMEHTAllMe Ha TOCYAapCTBEHHOM M HHOCTPAaHHOM
SI3BIKAX.

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

3aganue:

1. I[HSI H3TOTOBJICHUSA ACTAJIU IO YCPTCIKY, B KOTOPOM B IWJIMHAP HAKJIIOHHO BIIMCAH KBaApaT Tak,
YTO BCE €r0 BEPIIMHBI JIEKAT HAa OKPYKHOCTSIX OCHOBAaHHSA HEOOXOIUMO HAWTH CTOPOHY KBaJpara, €cliv
BBICOTA IIMJIMHJIPA paBHA 2CM, a PaINyC OCHOBAHUS PaBEH 7CM.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1)BBIOTHUTE UepTex
2)3amnucarb KpaTKo YCJIOBHE 3aa4u

3anava. J{ns M3roTOBIIEHMS JETAaNU IO YEPTEXKY, B KOTOPOM B LMJIMHAP BIHCAHA IMPABUIIbHAA
HIECTUYTOJIbHAS TIPU3Ma HEOOXOAMMO HAUTH OTHOIIEHUSI 00beMa MPU3MbI K 00bEMY IIMIMH/IPA.

Pemenne:

Vnpu&u S % h B S

OCH.

OCH.

Vuuﬂ. - 7ZR2 Xh B 7Z'R2

ag — R
3R%/3
SOCH. =0
2
Vs _3R*N3 7 343
V.. 2 R 2
Vnpu3M @
27

OtBer: Y =

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.
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Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JICHCTBUI; B OTBETE MPAaBUIBLHO W AaKKypaTHO BBIIOJHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISIET C/IENIaTh MPABIIILHBIX BBHIBOJIOB.

Tema 5.1. DiieMeHTBI KOMOMHATOPUKH
IIpakTyeckoe 3ansaTHe Ne 49
«Pemnrenne KOMOMHATOPHBIX 3a/1a4. Pa3MenieHus, coueTanus 1 mepecTaHOBKH

Heas padorsi: HayunTbcs OTIMYATH COYETaHUS OT Pa3MEUICHUH, HMPUMEHSTH (OPMYIBI s
BBIUUCIICHUS BCEX BBIOOPOK O€3 MOBTOPEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco6sl pemnieHus 3aad npoeCCHOHAIBHON NESTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

3aganue:

1. Cranok ocHamed 10 maaukatopamu, CKOJBKO BapHaHTOB OJHOBPEMEHHOTO 3aropaHus TPex
WH/IUKATOPOB.

2. W3 Opurazasl pabounx 12 yenoBek, HEOOXOAUMO BBIOpATh 3 yenoBeKa /sl padOThl HA CTAHKE.
CKOJBKO CYIIECTBYET pa3IMUHBIX CIOCOOOB Takoro BbIOOpa.

3. B mexe umeercs 8 cTaHKOB Ui pa3nuyHOi o0paboTku netaneld. CKOJIBKO CIIOCOOOB MMEETCs
U1l PACCTaHOBKHU pabOYMX HA CTAHKH B Pa3HOM MopsaKe?

ITopsinok BbINOJIHEHHS PadOTHI

1. Omnpenenute BuA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY JIIsl BBIYUCICHUSI BO3MOXKHBIX KOMOWHAIIMHA.
3. IIpowsBeanTe BBIYHUCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIIA.

1.MlHaukaTopbl Ha MyJbTE 3arOPAIOTCS MOCIEN0BATEIBLHBIM HAOOPOM YETHIPEX pa3HBIX JAMIIOYEK,
MPOHYMEpPOBaHHBIMU IHdpamMu. TpeOyeTcss OompenenuTh YUCIO BO3MOXKHBIX BapHAHTOB 3aropaHus
JIAaMITOYEK.

Pemenmne.

BosmoxubIx 1udp (Hymeparus jgammodek) Bcero aecsth(1,2,3,4,5,6,7,8,9,0).Kaxnas nabpanHas
KOMOWHAIMS OTIMYACTCS OT JPyrodl KoMOumHamum XOTs Obl omHou mwmdpoi(1,4,5,7 #2,4,5,7),mm60
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nopsiikoM Habopa ommnHakoBbix 1udp(1,4,5,7#4,5,7,1),mo3ToMy 111 TOACYETAa YHCIA BO3MOXKHBIX
KOMOWHAIMKA UCTIONB3yeM (HOpPMYITy Ynciia pa3MenieHUH.

n!

dopmylia pa3MELIeHU UMeeT BUI: AT = s B namewm ciaydae n = 4,m = 10.
! I 109:8:7:6:5:4:3:2-
e TR
2.CKOJIBKO CYIIECTBYET CIIOCOOOB BhIOOpa TPEX pabouux U3 AECATH Ui IPOBEACHUS paboT?
Pemenue.

B nannom ciyvae npu BeIOOpE Ui HAC BaKEH TOJIBKO COCTaB IO TPH YeJIOBEKa, MOPSAJOK BbIOOpa
pOJIHM HE UTPaeT, MOATOMY B OTJIHMYHME OT IEPBOTO MPHMEPa YUCIO CIOCOOOB MojcuuTaeM no (opmyie
COUYETaHUM.

®dopmyna coueTaHui UMeeT BUIOCH = #lm). B namem cinygae n=10, m=3.

! 10! _7!-8-9-10
31(11(;)—3)!_317!_ 3-2:1-7! =120.

3.CKOJIbKO PA3MYHBIX YETHIPEX3HAUHBIX YHCET MOXKHO cocTaBuTh U3 mudpl,2,3.4 9 undpsl He
MTOBTOPSIFOTCS)?

Pemenue.

[To ycroBHIO AaHO MHOXXECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpblE TpeOyeTcs paclojOXUTh B
oIpeeIEHHOM MOpsAJIKE. 3HAUUT, TpeOyeTcs HallTH KOJIMYECTBO NIEPECTAHOBOK UX YETHIPEX IJIEMEHTOB.

dopmyna nepecTaHOBOK U3 1T —3JIEMEHTOB UMeeT BU:P, = n! B Hamewm ciyuae N =4.

[TpousBeném pacuér: P, =4!=4-3-2-1=24.

[TpousBoaum pacuér Ay, =

[IpousBoaum pacuér: C3, =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEOOXOMMOM TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABWJIBHO M AaKKypaTHO BBIIIOJHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCcTU TaKOB, YTO IO3BOJISIET IMOJIYYUTH INPAaBWIBHBIE PE3YJbTAaThl U BBIBOJBI;, B XOAE
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 5.2 DiieMeHTBHI TeOPHH BEPOATHOCTEH H MATEMATHYECKOM CTATUCTHKH
IIpakTyeckoe 3ansaTue Ne 50

«Knaccuueckoe onpeaesieHne BepOsiTHOCTH, CBOMCTBA BEPOSITHOCTEI, TeOpeMa 0 CyMMe
BEpPOSATHOCTEH. BeposiTHOCTH B 3a1a4aX TEXHOJIOTHY€eCKOro npoguiis»

Lenap paboTbl: HAy4yUThCS HAXOAUTHh BEPOATHOCTH COOBITHM, HCHOJIB3YysS KJIACCHUECKOe
OIpEeIETICHUE BEPOSTHOCTH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npoheCcCUOHAIbHON NESTENbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JeSITeIbHOCTh B PO EeCCHOHATBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 PAaBOBOM
U (PMHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX JKU3HEHHBIX CUTYaLUAX
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OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTATh B KOJUICKTHBE M KOMAH/IE

OK 07 CopnelicTBOBaTh COXPAaHEHHIO OKPYXKAIOMIEH Cpebl, PECYpCOCOEPEKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIMBOrO MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BBIYAHHBIX CHUTYAIUSIX

OK 09 ITonp3oBatbest MpohecCHOHATBHONW JOKYMEHTAIIMEeH Ha roCcyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

3aganue:

1. Jlns mpoBepKH KadyecTBO HM3TOTOBJIEHHBIX JeTaneil ux mponymepoBaiu oT 1 mo 10. Haynauy
BbIOpaHa etasb. KakoBa BEpOATHOCTh TOTO, YTO 3TO OHA UMEET IPOCTOIl HOMep?

2. Jlng mpoBepKM KauecTBa M3rOTOBJIEHHBIX JeTanedl npuroroBwid 300 mr. Yemy paBHa
BEPOSTHOCTb TOT'0, YTO HAyraJ B3sTas JAeTallb AJIs IPOBEPKU OyleT UMETh HOMEp, KpaTHbIHN 57?

3. TonOpackIBatOTCs JABa UTPAJIBHBIX KYOHKa, MTOJACYUTHIBAECTCS CyMMa OYKOB Ha BEPXHHX I'PaHSIX.
Uto BeposiTHEE- MOJIYUYUTH B CyMMe 7THiIn8?

ITopsinok BbINOJIHEHUs padOThI

1. Ompenenute coObiTre A, BEpOSTHOCTH KOTOPOTO HYKHO BBIYHCIIHUTD.

2. TlpocuwmTaiiTe obmiee ynciao(N) BO3MOXKHBIX HCXOJIOB.

3. IlpocuuTaiite yuciio ucxogoB(M), OIArONPUATCTBYIONINX HACTYIIJICHUIO COOBITHS A.

4. Vcnonp3yiite popMyily Ui BBIUUCIIEHHUS] BEPOATHOCTHU OIPENEIEHHOIO COOBITUS. P(4) = %

1. Ha cknane 10 oauHakoBBIX MO pa3Mepy U BeCy JAeTalleld, U3 KOTOpPBIX 6 OLIMHKOBAaHHBIX U 4
o0ObIuHBIX. BeiOMpaeTcst oqHa gerans. KakoBa BEpOSITHOCTH TOTO, YTO W3BJICUEHHAS JIETalh OKAKETCS
OLIMHKOBAHHOI?

Pemenne.

1. CoGriTue A-«/3BnedéHHas 1eTainb OKa3ajgach OLIMHKOBAHHOI.

2. aucao n=10

3. 4ucino m=6

4. PA)="=2=06

2. Bece neranu, otoOpaHHbIe 1J1 IPOBEPKU KauecTBa, MPOHYMepoBaHbl OT 1 10 30 u momenieHs! B

amuk. M3Bnekaercs ogHa netans. KakoBa BEpOSTHOCTH TOTO, YTO YMCIO Ha B3STOW JETalM OKaXeTCs
KpaTHBIM 57

Pewenue.
CoOwiTHe A-«Ha B35TO# 1eTamy 4uciio KpaTHOE 5».
yucao N=30
grciao m=6(uncia 5,10,15,20,25,30)
P(A) =2 = %: 0,2.

3. U3 OykB cnoBa duggepenyuan Hayran BeiOMpaeTcsi ogHa OykBa. KakoBa BEpOSITHOCTH TOTO,
9yT0 3Ta OykBa OyneT: a) rimacHoii, 6) cormacHoi, B) 6ykB CoObiTne A-«Ha B3sTON KapTodke 4ucio .
KpaTHoE 5».

Pewenue.
Cobwitne A-«Hayran BeiOpanHas OykBa OyIeT TIIacHOM».
yucso N=12(-4ucyio OyKB B CIIOBE)
qrciao M=5(0yKBHI :u,e,e,u,a )
P(A) =2=2~0417

n 12

qrciao M=7(0yKkBlI :0,p,,p,H,uy,1 )
CoobiTe B-«Hayran BeiOpanHas OykBa OyJeT COTIaCHOM.
gucao N=12(-umcio OyKB B CIIOBE)

PonE

Nook~whpE
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8. P(B) = E:% ~ 0,583

n

9. CoOwitue C-«Hayran BeiOpanHast OykBa OyaeT OyKBOH u.

10. yucao N=12(-uncio OyKB B CIOBE)
11. gyrciao M=0(Takoii OyKBbI HET B JaHHOM CIIOBE)
12. P(A)=%=10—2=0.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIIeI0BATeILHOCTH JICUCTBUI; B OTBETEC NPABWIBHO M aKKypaTHO BBIIIOJTHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MMOJYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISIET C/CNIATh MTPABIIIBHBIX BBIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKHU

IpakTnyeckoe 3ansitue Ne 51

«IIpeacraBiieHne JaHHBIX. 32Ja4H MATEMATHYCCKON CTATHCTHKH TEXHOJOTHYECKOI0
npoguias»
Ienb padoThI: HAYYNTHCS pelIaTh 3a1a4l MATEMaTUYECKONW CTaTUCTUKU

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

OK 01 Boi6upats crioco0bl penieHus 3agad 1poeCCUOHAIbHOW NeSTEIbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B PO ecCHOHANBHOMN cdepe, NCIOIb30BaTh 3HAHUS 110 IPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CHUTYaIHIX

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

OK 07 CopnelicTBOBaTb COXpPaHEHUIO OKpYXaloUIeW cpeabl, pecypcocOepexeHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 09 ITonp3oBarbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

MarepuasnbHoe o0ecnieueHue: IHIuBUyaIbHbIE 3a/JaHNS], KOHCIIEKTHI JIEKIIHIA.
3ananue:

1. ITocTpoUTh MOTUTOHBI YACTOT M OTHOCUTENBHBIX YaCTOT M0 PacIpeeeHII0 BEIOOPKH U3 OTOOPaHHBIX
JeTanei sl MPOBEPKHU KauyecTBa:
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2. IToctpoiiTe rucTOrpaMMbl 4aCTOT M OTHOCUTEIBHBIX YACTOT TI0 paclpeesIeHHIO0 BEIOOPKU U3
O0TOOpaHHBIX JeTaleil uId MPOBEPKH KayecTBa:

No Uurepsai, Cymma gacToT

HHTEpBalIa Xi _ Xi+1 BapuaHT I;I]I-{TepBaJIa’
1

L 3-5 P1

2 Sl 2p;

2 -9 3ps

4 9-11 p

S 11-13 2p;

6 13-15 3p;
! 15-17 P1+P2

3. Jl1is TeHepaIbHOM COBOKYITHOCTH, 33JaHHON PACIpPEICIICHHEM

HaiinuTe reHepaibHyto CpeqHIO, TeHEPAbHYIO TUCIIEPCHIO, TeHEPAIbHOE CTAaHIaPTHOE OTKIIOHEHHE,
MOJly, MEIMaHy ¥ pa3Mmax.
4. V13 reHepa’IbHON COBOKYITHOCTH C/ieflaHa BEIOOpPKA, 3aaHHas pacpeaeiCHHEM:

xi]l 2 | 4| 6 | 8 |10 12 | 14
2

ni| P2 |2pz| p1 | P, | Ps | 2p3 |pz+p3

Haiitu BEIOOpOUYHYIO CpeHIOI0 BBIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKJIOHEeHue. O0paTute
BHUMaHue: P = uuciay OykB B Baiiem umenu; p;= unciny 6ykB B Bamiel pamunnm; p3 = unciay OykB B
nMeHH Bamrero orua.

ITopsinok BbINOJHEHHS PA0OTHI:

1 IIpounTaB ycimoBue MpeasIOKEHHON 3a7a4H , IO KOHCIIEKTY JICKIIMU HAUUTE COOTBETCTBYIOIINE
bopMyIbI.

2.IlpuMeHuTE NTEKUMOHHBIA TEOPETUYECKUI MaTepuasl JIJisl peLIeHUs] KaKIOW 3a/lauH.

3 B ciiyuae HEOOXOJUMOCTH HPEJCTaBUTh NT€OMETPUUYECKYIO0 HHTEPIPETALMIO YHCIOBBIX X aPaKTEPUCTHUK.
BBIOOPKH.

1. 3a;[aH0 pacnpeaciiCHUC 4aCToOT BBI60pKI/I nus3 OTO6paHHLIX JeTanaeu o IIPOBEPKU Ka4yeCTBA.

xi|l 2] 6 |12]15
nn| 3]10] 7|5

CocTaBuTh pacnpeesieHie OTHOCUTENbHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:
n=3+10+7+ 5= 25.

. n;
Haiinem oTHOCHTENbHBIE YaCTOTHI IO opMyie W, = —- !
n
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W1=2—35=0,12; w, =2—=O,40;W3=%=0,28;W4 =2—5=0,20.

CrnenoBartenbHO,

w; | 0,12 | 0,40 | 0,28 | 0,20
KonTposs: 0,12+0,40+0,28+0,20=1.
2. Ilo pe3yiabTaTaM ImpumMepa 1 IMOCTPOUTH MMOJIUTOHBI YaCTOT U OTHOCUTEIIBHBIX YaCTOT.
Pemenne. OtoOpa3uB HA TUIOCKOCTH TOYKH C KOOPIUHATAMH (Xi ,ni) U COCIMHUB UX OTPE3KaMU,

IMOJIYYHM IOJIUTOH YaCTOT:

N

10 2

7

5

3

2 6 12 15 X
AHAJIOTUYHO MOCTPOUM IOJIUTOH 10 TOYKaM (X;,W,) :

Wi

0,40 »

0,28

0,20

0,12

3.HOCTpOI>iT6 TUCTOIrpaMMy 110 CICAYIOMICMY CTATUCTUYCCKOMY PACIIPECACICHUIO:

HHuTrepBan Cymma yacTor
Ne unTepBana JUTMHOU BAPUAHT

h=5 N;
1 5-10 4
2 10 - 15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30—-35 10
7 35-40 4

Pemenwue. [Ipexne Bcero, onpenenum 06beM BEIOOPKH:
n=4+6+16+36+ 24+ 10+ 4 = 100.
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ITo u3BeCcTHBIM CyMMaM YaCTOT BApUAHT paCCUUTACM INIOTHOCTH YaCTOTHI 10 UHTCPpBAJIaAM:

No [1oTHOCTE 4YacTOTHI No Il1OoTHOCTE YacTOTHI
WHTEpBajia %‘ HWHTEpBaia %‘
1 0,2 5 4.8
2 1,2 6 2,0
3 3,2 7 0,8
4 7,2

N300pa3um MoyrydyeHHbIH pe3ybTar:

>3

P N Wk OO N
’
T

| —1

5 10 15 20 25 30 35 40 X
4. Haitinute cTaTUCTUYECKHE OLIEHKU TeHEPaIbHON COBOKYITHOCTH, 33JJAHHOM CJIEIYIOITUM

BapUallMOHHBIM PAOOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenyim 00beM COBOKYITHOCTH:
N.=8+9+10+3=30.
Haiinem renepaibHy10 CpeIHIOO:
o 8:-2+9-4+10-5+3-6
Xr = =
30
st BEIYMCTICHHS TeHEPATBHOM IUCTIEPCHHI UCTIONB3YeM GOPMYITY p _x? _(x, |- Olpeaenum cpeHioro

4

KBaJIPaTOB:
X7 _8:2°49-4°+10.5° +3.6°

=17,8"
r 30

Takum o6pazom, D, =17,8-4? =18.
['eHepabHOE CTAaHJAPTHOE OTKIOHEHHE: & = /D, =./18 =134

O6LI‘-IHO HOJ'Iy"IeHHI)IX pe?;y.]'IBTaTOB JOCTATOYHO I HpaKTquCKHX 3aaa4. OI[HaKO MOXHO HOJ'Iy‘II/ITB
JIOTIOJTHUTEbHBIE XaPaKTEPUCTUKH IS 00Jiee TOHKOM OlIEHKH MeHepaTbHON COBOKYMHOCTH. [IpuBenem
ux:

Moga Mo : HanOoJIbIIIas YacTOTA

Mo =10-
Menuana Me: BapralMOHHBIN PsI JETUTCS MOOJIAM B TOYKE
Me=45.
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Pa3zmax Bapuanuu R: B npumepe
Xmax = 6;Xpin =21
MOATOMY
R=6-2=4.
5. U3 renepanbHON COBOKYITHOCTH M3BJI€YEHA BHIOOPKA

HaiinuTe craTucTHieckre XapakTepUCTUKU BRIOOPKH.
Pemenue. Onpenenum 00beM BBIOOPKH:
n =92 +94 +103 +105 +106 = 500 .
Bri6opounast cpeassis:
_92.1+94.2+103-3+105-4+106-5

Xp = =182.
B 500

Omnpenenum CpeaHIO KBaJIpaToB:
w7 92-1%+94.2% +103-3% +105 - 4° +106 - 5°

X 2 =11,45.
500

Bri6opounas nucnepcust:
2 v VP 2
D, = X2 —(X, ) =11,45-1822 =814.

Bb100pouHOE CTaHIAPTHOE OTKIOHEHHE:

oy =+/814 =285,

®opma npeacTaBieHus pe3yabTaTa: BHIIIOJIHEHHas paboTa.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIUMOM TOCTEIOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUSA K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HenoueTa.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM paboTa BHITIOJHEHA HE TTOJIHOCTHIO UM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.

Tema 6.1. OCHOBBI TEOPUM MHOKECTB
IIpakTnyeckoe 3ansaTue Ne 52
«Cnoco0bI 3a1aHus1 MHOKecTB. Onepaniuy HA/I MHOKECTBAMM»

He.]'lb paﬁoTbIZ HAaY4YUTBHCA BBITOJHATH OIICpAllN HAal MHOXKXCCTBAMMU.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:
OK 01 Bpeibuparh ciocoObl perieHus 3a1a4 mpodecCHoHaTbHON AeSTETPHOCTH MPUMEHHUTEIBHO K
Pa3JINIHBIM KOHTCKCTaM

3aganmue:
1.JlaHBI MHOKECTBA

A={m,n,k},
B={m,n, ki, p},
C={mnk,l}.

Boimnonnuts cnenyromue nericreus ANBUC.
2.JlaHBI MHOKECTBA:

A=1{b,c.d,e},
B={d,e,l},
C=1{b.d.e,l},
D ={c1},
E=1{b,c}.

Beinonauts cienyroniye neucTsusiC/A U B

4.8 C.

3. [lycTp HaA pUCYHKE H300paXKeHbI MHOKECTBA

KaKOMy MHOXCECTBY COOTBETCTBYCT 3alITPUXOBAHHAA 001acTh?

. A=1{a;b}, B={1;3;5}
4. HaiiTu IpsAMOE MPOM3BEIEHHE MHOXKECTB s e
TIopsAAOK BHINOJIHEHUsI Pa0oThI

1. [TonyunTs y mpenojaBaTelis 3alaHus AJi1 CaMOCTOSITENIbHOM pabOTHI.
2. PemnTs 3a1aHus B TETpagu

1.JlaHbl MHOKECTBA:

A={m.nk, pj.
B=1{k.p. [},
C={m.nk,p,l}.
D =ik, p}.
E={m,n}.

Beimnonnuts cnenyromue nericteus ANBUC.

2. Jlannl MmOXecTBa A={a, b, c, d, e} u B={c, d, e, g, k}.
Haiitu mHOXecTBO B\A .
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Pa3HocTpi0 MHOXECTB B M 4 HazbBaeTCsl MHOXECTBO C, KOTOPOE COCTOUT U3 BCEX 3JIEMEHTOB
MHOYECTBA B, He MPHHAICKAIIMX MHOKECTBY A . DJIeMEHTBI & U D mpuHaIexar MHOKECTBY B, HO He
IIPUHAJIJIEKAT MHOXKECTBY A.

Torna B\A ={g, k}.
4.8, C.

3. IlycTp Ha pucyHKe U300paXKeHbl MHOKECTBA u

KaKOMy MHOXXECTBY COOTBETCTBYET 3allITPUXOBaHHAA obnacTe?
Ka;maﬂ TOYKa BaHJTpHXOBaHHOﬁ obnactu MNPUHAAJICKUT MHOXKCCTBY C , HO HC IPHUHAIJICIKHUT
MHOXCCTBY -‘4- , 3HA4YUT, IO OHNPCACICHHUIO PA3HOCTHU ABYX MHOXKCCTB 3alITPUXOBAHHAsA 00J1acTh €CTh

MHOXECTBO, paBHOE C\4 .
1. Jlano wmuoxectBo A = {3, 12, 18, 10}. N3 ™MHOXecTBa yNOPSJOUYECHHBIX IMap J€KapTOBa

ﬂ .

IMPONU3BCACHUA Ax A , BI)I6paHO IHOAMHOKECTBO

Hapa (I’ }) = P, cCiin quciia X 1y npu ACJIICHUHN Ha 5 JaroT PaBHBIC OCTaTKH.

P,

Uemy paBHO KOIMYECTBO Iap, IPUHAIEKAIIUX OTHOLLIEHUIO

Haitigem octaTki oT A€JIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 ocrarok pasen 3.

12=2-5+2 ocrarok paBeH 2.

18=3-5+3 ocrarok pasen 3.

10=2-5+0ocrarok pasen 0.

OJIMHAKOBBIE OCTATKH MPH JIEIEHUH Ha 5 1aroT umcna 3 u 18.

3HauuUT, 33JAHHOMY OTHOIIICHHIO puHaanexar napsl (3; 18) u (18; 3).

Ho mapst (3; 3) u (18; 18) Ttaxke mpuHaIe)KaT OTHOUICHHUIO P , Tak Kak yucna 3 u 3; 18 u 18 npu
JENeHUH Ha 5 JalT OJWHAKOBBIE OcCTaTkd. KonwdecTBOo Bcex map, NpPUHAMISKAINIHMX JaHHOMY
OTHOILLEHHUIO, PAaBHO 4.

(I)opMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:
Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COONIOCHUEM

HEe0oOXOIMMOM TOCIe0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE

3alUCH U BBIUYUCIICHUSI.
Ouenka '"xopomo' cTaBUTCS, €CIM BBIOJTHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
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2-3 Hezouera.

Ouenka "ya0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OueHka "Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CJIM pabOTa BBHIIOJIHEHA HE MOJTHOCTBIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

118



	1 ВВЕДЕНИЕ
	2 МЕТОДИЧЕСКИЕ УКАЗАНИЯ
	Тема 1.1 Развитие понятия о числе
	Практическое занятие № 1
	Тема 1.1 Развитие понятия о числе
	Практическое занятие № 2
	Тема 1.1 Развитие понятия о числе
	Практическое занятие № 3
	Практическое занятие № 4
	Практическое занятие № 5
	Практическое занятие № 6
	Практическое занятие № 7
	Практическое занятие № 8
	Практическая работа № 9
	Практическая работа № 10
	Практическая работа № 11
	Практическая работа № 12
	Практическая работа № 13
	Практическая работа № 14
	Практическая работа № 15
	Практическое занятие № 16
	Практическое занятие № 17
	Практическое занятие № 18
	Практическое занятие № 19
	Практическое занятие № 20
	Практическое занятие № 21
	Практическое занятие № 22
	Практическое занятие № 23
	Практическое занятие № 24
	Практическое занятие № 25
	Практическое занятие № 26, 27
	Практическое занятие № 28-29
	Практическое занятие № 30
	Практическое занятие № 31
	Практическое занятие № 32, 33
	Практическое занятие № 34, 35
	Практическое занятие № 36
	Практическое занятие № 37
	Практическое занятие № 38
	Практическое занятие № 39
	Практическое занятие № 40
	Практическое занятие № 41
	Практическое занятие № 42
	Практическое занятие № 43
	Практическое занятие № 44
	Практическое занятие № 45
	Практическое занятие № 46
	Практическое занятие № 47
	Практическое занятие № 48
	Практическое занятие № 49
	Практическое занятие № 50
	Практическое занятие № 51
	Практическое занятие № 52


