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1 BBEJAEHUE

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

CocTtaB M coiepaHUE IPAKTUUYECKMX 3aHATUN HalpaBieHbl Ha peanuzauuio PenepabHOTO
roCyJJapCTBEHHOT0 00pa30BaTENIbHOTO CTaHAAPTA CPEeIHEro o0IIero 0Opa3oBaHMs C yUETOM HOJIydaeMoi
CIELUAJIbHOCTH.

Benymell  aunakTH4eckodl — LeIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcss  (OpPMHPOBAHUE
npoeCCUOHATBHBIX MPAKTUUYECKUX YMEHHUH (YMEHMI BBIOJIHATH ONpEIEICHHBIC NEHCTBUSA, ONEpalHH,
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 ydeOHOH AMCHUIUIMHBI «MareMaTHka» MpeayCMOTPEHO
IIPOBEJCHUE NPAKTUYECKUX 3aHATUH.

BeimonHeHne NpakTHYECKUX pPadOT o0ecreYnBaeT MOCTHKEHHE OOYYArOIIUMUCS —CIETYIONIIX
pe3yJIbTaToOB:

[1P61. BnameHwe MeTOJAMHM  JIOKA3aTENbCTB, AalTOPUTMAMH  pEIICHUS 3ajad; yMEHHUe
(bopMynMpOBaTh OIpPECNICHUs,, AKCUOMbl U TEOpPEMbl, MPUMEHATh MX, MPOBOJIUTH [OKa3aTelbHbIE
pacCyKJIeHHsI B XOJ€ peLIeHUs 3a/1a4;

[1P62. ymeHue onepupoBaTh MOHITUSAMH: CTENEHb YMCIA, JIOTapu(M 4YMCIIa; YMEHHUE BBINOJIHAThH
BBIUHCJICHHE 3HAYEHUN U NpeoOpa30BaHuUsl BHIPAKEHUI CO CTENEHAMHU U JIorapupmMaMu, peoOpa3oBaHUs
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepHpoBaTh MOHITUSMHU: PAMOHAIBHBIC, HPPALMOHAIBHBIC, ITOKa3aTEeIIbHBIC,
CTEIeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymenue omnepupoBaTh MNOHATHAMH: (QYHKIWSA, HETNpepbIBHAsS (QYHKIUS, TPOU3BOIHAS,
nepBooOpasHasi, ONpeeseHHbI MHTErpajl; yMEHUE HAaXOJUTh HMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
HCIOJIb3YS CIPAaBOYHbIE MAaT€pPUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciydyasX (YHKIMM HA MOHOTOHHOCTb,
HaxXxo/JuWTh HauOOJbIINE W HAUMEHbIIME 3HaueHUs (QYHKUMUH; CTPOUTHh TIpaUKM MHOTOYJIEHOB C
MCIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOro aHalu3a; MPUMEHATh MMPOU3BOJIHYIO IIPU PEHICHUH 3ajay
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0)KJIEHUE ITyTH, CKOPOCTU U YCKOPEHMS;

I1P65. ymeHue omepupoBaTh MOHATUSAMH: palMOHAJIbHAs (QYHKLUS, MOKa3zaTelbHas (QYHKLUS,
cTeneHHas QpyHKuus, Jorapupmuueckas pyHKIMs, TPUTOHOMETpUUecKue PyHKINU, oOpaTHbIE (YHKIUY;
YMEHHUE CTPOUTh I'padMKH M3YHYEHHBIX (DYHKIMH, MCIOIB30BaTh I'paduKu MPH W3YYEHUH IMPOLIECCOB U
3aBUCHMOCTEH, MpH peIIeHUuU 3aJad U3 JAPYrux yY4eOHbIX NPEeIMETOB U 3aJad U3 PeabHOM >KU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[1PG6. ymenue pemaTb TEKCTOBBIE 33Jjaud pPa3HbIX THUIOB (B TOM 4YMCJIE HA IPOLEHTHI, JOJIU U
YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOIH, 3a7ayd U3 OOJACTHU yIpaBJIEHUS
JUYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABJIATh BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHIO 33J]auH, UCCIIEIOBATH MOTYYEHHOE PELICHNE U OLICHUBATh MPaBI0NOA00HOCTh Pe3yIbTaToOB;

[1P67. ymeHue omepupoBaTh MOHATHSMHU: cpeAHee apudmernyeckoe, MeAMaHa, HauOoJpllee U
HauMEHblIIee 3HAYeHMs, pa3Max, AMCIEpCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrOo Habopa, yMeHHe
U3BJIEKaTh, MHTEPIPETUPOBATh UH(OPMaIIHIO, IPECTABIEHHYIO B Ta0JIUIaX, HAa Juarpammax, rpagukax,
OTpaXKaIoOIIyI0 CBOMCTBA pealbHBIX MPOIECCOB U SBICHHM; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO
Ta0JIMIl ¥ AUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaduyecKux
METOJIOB U JIEKTPOHHBIX CPECTB;

[1PGS. ymeHue onepupoBaTh MOHATUSIMH: CIYHYalHBIN ONBIT U CIIyd4ailHOE COOBITHE, BEPOSTHOCTD
CIly4ailHOro COOBITHS; YMEHHE BBIYHMCISATH BEPOSATHOCTH C HCHOJb30BAHUEM TIpaUUEcCKHX METOOB;
MPUMEHSTH (DOPMYJIbI CIOKEHUS U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIIBI IpU
pelieHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTU peaJbHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMU



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

[1P69. ymenue onepupoBaTh MOHATHIMU: TOUYKA, MPSIMasi, ITNIOCKOCTh, TPOCTPAHCTBO, ABYIPAHHBIN
YToJI, CKpeMBaoIIKecs NPsIMbIE, IAPAJICIIBHOCTD U NEPIIEHIUKYIIIPHOCTD MPSMBIX U INIOCKOCTEH, yroJl
MEXIY NPAMBIMH, YTOJ MEKIY IPSIMOU U IUNIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMHU, PACCTOSHHUE OT TOYKHU
110 IJIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSAMU; YMEHHE HCIIOJIb30BaTh
IOpU pelIeHUH 33134 H3y4YeHHbIe (DAKTBI M TEOpeMbl IJIAHUMETPUHU; yYMEHHE OLEHHBATH pa3Mephbl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I1P610. ymeHue omnepupoBaTh TNOHSATHSAMU: MHOTOTPAaHHHK, CEYEHHE MHOTOIpaHHHKA, KyO,
napajiesienunes1, pusMa, nupaMuia, Gurypa u noBepXHOCTh BpaLIeHUs, LWIMHAP, KOHYC, map, chepa,
ceuyeHHss (UTYphl BpAILCHHSA, IJIOCKOCTh, Kacaromascs cQepbl, LNUIMHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMIMHAPA, IUIOIMaAb chepbl, 00beM KyOa, IpIMOYTrOJIbHOIO
napajiesienunea, MMpaMuIbl, PU3MBI, IIMIHHPA, KOHYCA, IIapa; YMEHHE U300pakaTb MHOTOTPAHHUKHU
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMEHHE paclO3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHE pACIIO3HABATh IIPAaBUIIBHBIE
MHOT'OTpaHHUKU;

[1P611. ymeHue omepupoBaTh IMOHATHUSAMH: IBIDKEHHE B TPOCTPAHCTBE, MOJOOHBIE (UTYPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHUE IUIOIIAJeH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp MpH
peuieHuy 3a1ay;

I1P612. ymeHMe BBIYMCIATh T€OMETPUUECKUE BEIMYMHBI (JJIMHA, YTOJI, IUI0IIA/lb, 00bEM, MJIONIAIb
MOBEPXHOCTH ), UCTIOJIB3Ys U3ydEHHBIE (OPMYIIBI U METOMIBI;

I1P613. ymeHue omnepupoBaTh MOHATUSAMHU: NPSAMOYrOJbHAs CUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpA, CKAISIPHOE IPOU3BEIAECHHUE, Yol MEXIYy BEKTOPaMH, CyMMa
BEKTOPOB, MPOM3BEIEHNE BEKTOpa Ha YHCIIO; HAXOAUTh C MOMOILBIO M3YyUEHHBIX (OPMYN KOOPIMHATHI
CEPEIMHBI OTPE3Ka, PACCTOSHHUE MEKY IBYMsI TOUKAMH;

I1P614. ymenue BbIOMpaTh NOIXOAALIMM M3YyYEHHBIN METOA JAJS peleHMs 3aJayM, paclo3HaBaTh
MaTeMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSAX, B
HUCKYCCTBE, yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOU
MaTeMaTU4eCKOW HAayKH;

[IPyl. ymeHue onepupoBaTh MOHATHIMU: OIPEIEICHNUE, aKCUOMA, TEOPEMA, CIEACTBHUE, CBOMCTBO,
MPU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIIbHbIE (DOPMYIMPOBKU; yMeHHE (GOpPMYyIUpOoBaTh oOOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEP)KIEHUE, IPUBOAUTH MPUMEPHI M KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTE€MaTHYeCKOW MHIYKLIHH; IIPOBOANTH JT0KA3ATEIbHBIE PACCYKICHUS MPU PEIICHHUH 33a/a4, OLICHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

[IPy2. ymeHue omnepupoBaTh NOHSITUSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpali HaJ
MHOXECTBAMHU; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOYKECTBEHHBIN ammapar Mg ONMMCaHUSA peabHBIX
IIPOLIECCOB U BJIEHUH U MPU PELICHUHU 3a]1a4, B TOM YUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

[TPy3. ymeHue onepupoBaTh MOHATUAMU: Tpad, cBA3HBIHN rpad, AepeBo, UK, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMHCHIBATh Tpadbl pa3IudyHbBIMU CIOCOOAMHU; HCIOJIb30BaTh Ipadbl MpU PELICHUH
3a1ad;

[1Py4. ymeHnue cBOOOJHO OMEPUPOBATH MOHITUSIMU: COUYETAHUE, MIEPECTAHOBKA, YUCIIO COYETAHUH,
YHCII0 ePeCcTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKIECHUS JUIs
penieHus 3a1ay;

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

[IPy6. ymeHue cBOOOJHO ONEpUpPOBATh MOHATHSMH: CTENEHb C LEJNbIM IOKa3aTelleM, KOpPEHb
HAaTypallbHOM CTEIIEHH, CTENEeHb C PALUOHAIBHBIM II0KA3aTEIEM, CTEINEHb C JIECHCTBUTEIbHBIM
(BelLecTBEHHBIM) ITOKa3aTeNeM, JOrapu(M 4uciia, CHHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJIBHOIO YUCIIA;
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[1Py7. yMmeHue omepUpoBaTh MOHATHUSMHU: TOXKAECTBO, TOXIECTBEHHOE IpeoOpazoBaHHE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHUN M HEPAaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUI, HEPABEHCTB
U CHCTEM, palHOHalbHbIC, HPpPAUOHANbHbBIC, IIOKa3aTelbHbIe, CTENEHHbIE, JorapuMuiecKue,
TPUTOHOMETPUUYECKUE YpaBHEHMs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; pEeIllaTh YPaBHEHHS, HEPABEHCTBA U CUCTEMBI C ITAPaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JUIsl pEIIEHUs MaTeMaTH4YeCKUX 3ajad U 3ajad U3
pa3nuyHbIX 001acTel HAYKH U peaIbHOM KU3HH,

[1Py8. ymeHue cBOOOAHO oOmEpUpPOBaTh MOHATHSAMH: Trpaduk (QyHKIUM, oOpaTHas GyHKIHS,
KOMIO3ULMS (DYHKIMH, TUHEHHAs (QYHKIUS, KBagpaTU4Has (DYHKIUS, CTereHHas (QYHKIHS C LEJIbIM
IoKaszaTejaeM, TPUIOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIHH,
nokaszaTtenbHas W Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOMTh TIpadukd (YHKIHUN, BBITOIHSATH
npeoOpazoBanus TpadhuKoB (QYHKIMNA, YMEHHE HCIONB30BaTh Tpaduku QYHKOMA I W3YdCHUS
IIPOLIECCOB U 3aBUCUMOCTEN IPU PELUICHUU 3aJa4 U3 APYTUX y4EOHBIX IIPEIMETOB U U3 PEAIbHON KU3HH;
BbIpaXaTh (pOpPMyJIaMU 3aBUCUMOCTH MEXAY BEIMYMHAMH; YMEHUE CBOOOJHO ONEpUPOBATh MOHATUSIMMU:
YEeTHOCTh (DYHKIMH, MEPHOAMYHOCTh (DYHKIMH, OTPAHWUYCHHOCTH (YHKUIUH, MOHOTOHHOCTH (DYHKIIWH,
KCTpeMyM (yHKIMM, HamOonblllee M HAaUMEHbIEE 3HAUYEHUS (YHKIMM Ha IPOMEXYTKE, yMEHHE
MIPOBOJIUTH MCCIIEOBaHNE (DYHKIIMU; YMEHHE UCIIOIB30BATh CBOMCTBA U Tpadpuku PyHKIHIA TS perieHHsI
ypaBHEHMH, HEPABEHCTB U 3aJlau C IapaMeTpaMy; U300paxaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA
pELIEHNI YpaBHEHWIA, HEPABEHCTB U UX CUCTEM;

[1Py9. ymeHue cBOOOJHO ONEpUPOBATH HOHATUSAMM: IIOCIEJOBATEIBHOCT, apudmMeTHuecKas
mporpeccusi, TeOMETpUYEcKas MPOrpeccusi, OCCKOHEYHO YOBIBAIOIIAs TE€OMETPUYECKas IPOTPecCHs;
YMEHHE 3a/1aBaTh [10CJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOLIbIO PEKYPPEHTHBIX (hopMy;

[IPy10. ymeHue omepupoBaTh MOHATHUSAMH: HENPEPHIBHOCTh (PYHKIUH, AaCUMMTOTHI Tpaduka
¢byHkuMu, nepBas M BTOpas NpPOM3BOJIHAs (QYHKLUMH, TIEOMETPUYECKMH M (U3NYECKUH CMBICH
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONPENEeNICHHBI HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYyHKLMHU; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOIO U KOMIIO3UIIMH (PYHKIIUA,
HaXOJUTh ypaBHEHUE KacaTelbHON K TpapuKky (QYHKIMH, YMEHHE HCIOJIb30BaTh IMPOWU3BOJHYIO IS
uccieoBaHust (YHKIMH, JUId HaXOXKACHUS HAWIydlIero penleHHs B MNPUKIAAHBIX, B TOM YHCIE
COITMAIEHO-Y)KOHOMHYECKUX U (PU3UYECKUX 3a/1a4ax, IS OTPEIEICHUsI CKOPOCTH M YCKOPEHUST; HaXOIUTh
WIoMmAaAM u 00beMbl (QUIyp C TMOMOINBIO MHTErpajia; MPUBOJUTH IMPUMEPhl MaTEMAaTHYECKOTO
MOJIETTMPOBAHUS C TOMOILBIO U depeHIINaTbHBIX YpaBHEHUI;

[1Pyll. ymenue omepupoBaTh MOHSTUSAMHU: KOMIUIEKCHOE YHMCIO, COINpPSDKEHHBbIE KOMIUIEKCHBIE
qHcia, MOYJb M apTYMEHT KOMILIEKCHOTO YHCIIa, (opMa 3alricH KOMITJIEKCHBIX YHCeN (TeOMeTpHUIecKasi,
TPUTrOHOMETpHUEeCKass U anreOpanyeckas); yMeTb TNPOM3BOJIUTH apudMeTHuecKue JeHCTBUA C
KOMIUIEKCHBIMHU YHCJIAMU; TIPUBOIUTH MTPUMEPHI HCITOJIb30BaHHSI KOMIUIEKCHBIX YHCET;

[1Py12. ymeHue CBOOOJHO OMNEpUPOBaTH MOHATUSAMH: CpeaHee apu(pMeTHYecKoe, MeIHaHa,
HanOoIbIllee W HaMMEHBIIee 3HAYCHUS, pa3Max, AMCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE JUIS OTHMCAHUS
YHUCIIOBBIX JIaHHBIX; YMEHHE HCCIIe0OBaTh CTaTHCTUYECKUE JAHHBIE, B TOM 4YHCJIE C NPUMEHEHUEM
rpadM9ecKuX METOJIOB U JIEKTPOHHBIX CPEICTB; rpa)iuecKu MCCIIEA0BAaTh COBMECTHBIC HAOIIOJICHUS C
MOMOIIBIO JMAarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu;

[1Py13. ymeHue HaxXoAWTh BEPOATHOCTH COOBITUH C HCHOJB30BaHHWEM TpaHUUEeCKUX METOJI0B;
OPUMEHATH Ul PelIeHus 3a7a4 (pOpMyJIbl CIOKEHUS M YMHOXKEHHUSI BEpOATHOCTEH, (hopMyiy MOIHOM
BEepOSITHOCTH, Gopmyny bepHymnn, koMOuHaTopHbIe (DaKTBl W (QOPMYIBI; OIEHHWBATH BEPOSITHOCTH
peanbHBIX COOBITUH; yMEHHE ONepupoBaTh MOHATUAMHU: CiIydaiiHas BeJIMYWHA, paclpeieieHue
BEPOSITHOCTEH, MaTeMaTHYeCKOe OXXKUJaHWe, JUCIEepCHs ¥ CTaHJApTHOE OTKJIOHEHHE CITydaifHOH
BEJIMYMHBI, (DYHKIMM paclpelesieHus] U IUIOTHOCTH PaBHOMEPHOIO, MOKa3aTeNbHOTO U HOPMAaJIbHOTO
pacripenieNieHuii; yMEHUE WCIOIb30BaTh CBOMCTBA M3YYEHHBIX DPACIPENEIICHUI I pelieHus 3aj1ad;
3HAaKOMCTBO C TOHSTHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBHIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MIPUBONUTE TIPUMEPHI TIPOSIBICHUS 3aKOHA OOJBIIIX YHCEI B TIPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

[1Py14. ymenue cBOOOJHO ONEpPUPOBATH MOHATUAMU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, JTy4, IVIOCKUI Yroj, JBYrpaHHBIN yroj, TPEXIpaHHbIN yroJl, HepeceKaromuecs, napaulieabHble 1
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CKPEILMBAIOIINECS TPSAMBIE, MapajUIEIbHOCTh M NEPIEHIUKYISIPHOCTh NPAMBIX M IIJIOCKOCTEH, yroi
MEXNY MpSIMBIMU, YTOJ MEKIAYy MNPAMOHM M INIOCKOCTBIO, YTOJ MEXKIYy IUIOCKOCTSMM; YMEHHE
MCTOJIB30BATh TPU PEHICHUH 33134 U3Y4YeHHBIC (PAKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUPOBATh NOHATUSAMM: MHOTOTPaHHHUK, CEYEHUE
MHOTOI'paHHHKA, NPAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa u MOBEPXHOCTh BpAIICHUS,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MIOBEPXHOCTH, CEUEHHsI KOHYCa U LIMIMH/PA, apajuleIbHbIE OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, INIOCKOCTh, Kacaromascs cepsl, IINHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOIOIPaHHUKA, U300pa)KaTh MHOIOIPAaHHUKH, (PUIYpbI M IOBEPXHOCTH BPAIEHUS, UX CEUCHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPENEICHUS N3ydaeMbIX (UTYp, BbIIBUIATh TMIIOTE3bl O CBOWCTBAX U
NpPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIM ONPOBEPraTh HX; yMEHHUE MPOBOIUTH
Kkinaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAUMBIE JONOJHUTEIbHbIE
IIOCTPOCHHS;

[1Py15. ymeHue cBOOOJHO ONEpUPOBATh MOHATUAMU: IUIOIAAb (GUIYpbl, 00bEM (DUTYpPBI, BETUYHNHA
yIjla, pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMH, DPACCTOSHHE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMIAlb MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
KyOa, IpSAMOYroJIbHOTO Mapajljiesienuieaa, MUpaMu/bl, MPU3Mbl, LWIMHIpA, KOHYycCa, LIapa; yMEHHe
HAXOJUTh OTHOILIIEHHE 00bEMOB MOJOOHBIX (QUTYD;

[IPy16. ymeHue CBOOOAHO ONEPUPOBATH TOHATHSIMH: JBI)KCHUE, MapaUICIbHBIA MEPEeHocC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, NpeoOpa3zoBaHue MoJ00us, 10100HbIe (DUTYPHI;
YMEHHE PAclO3HaBaTh PaBHbIE U MOJO0OHBIE (PUTYPBI, B TOM UYUCIIE B MPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE HCMOIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HAXOAUTh I'€OMETPUUYECKHE BEJIMYMHBI (JUIMHA,
yroJi, Iionaib, 00beM) MPHU PELICHUN 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U U3 PEATIbHOM KU3HU;

[1Py17. ymeHue cBOOOJHO ONEpUPOBATH MOHATUAMU: IPIMOYTOJIbHAS CHCTEMa KOOPJIMHAT, BEKTOP,
KOOPJMHATBl TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpa Ha 4YUCIO,
pas3iioKeHue BEKTOpa Mo 0a3ucy, CKaJlIpHOE IMPOU3BEICHHE, BEKTOPHOE IPOU3BEACHUE, Yol MEXAy
BEKTOpPaMH; YMEHHUE UCMOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIMN METOJ JUIsl pELIeHUs] T€OMETPUYECKUX
3ajjad M 3a/a4 JpYrux y4eOHBIX MPEIMETOB; ONEpPUpPOBATH MOHATUAMHM: MaTpuma 2 X 2 u 3 x 3,
ONPEIEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICIT OIIPEIEIUTENS;

[IPyl8. ymeHHe MOIENMpPOBaTh pEAlbHbIE CUTyallud Ha S3bIKE MAaTEMaTUKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCIOBHUIO 3aJ1a4¥, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM ammapaTa ajareOpbl, MHTEPIPETUPOBATH IOJYYEHHBIH pe3ysbTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO TEOMETPUYECKUX ITOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yibTaT; pelarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MAaTEMaTUYECKOrO aHaiau3a, B TOM YHUCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[1Py19. ymeHue BbIOMpATh MOAXOAAIIMN METOJ JUIsl pEeLIeHHs 3aJaud; MOHMMaHuE 3HAYUMOCTHU
MaTeMaTHKU B U3yYEHHM NPUPOAHBIX M OOIECTBEHHBIX NPOLECCOB M SBICHUH; YMEHUE paclo3HaBaTh
MPOSIBIEHUE 3aKOHOB MAaTE€MaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

MP1. camoctosTensHO (OpMyIUpOBaTh W aKTyaJIU3MpOBaTh MpoOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP2. ycraHaBnuBaTh CYUIECTBEHHBIN MPU3HAK WM OCHOBAHUS ISl CpaBHEHUS, KilaccuduKauu u
0000IIECHHS;

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

MP4. BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHMSIX;

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

MPS8. crocoGHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY IOMCKY METOOB PEIICHUs MPAKTHUYECKUX
3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;



MP9. oBnaneHue BHIAMH JAEATEIBHOCTU IO IOJYYEHHIO HOBOTO 3HAHMS, €r0 HMHTEPIpETalUH,
IpeoOpa3oBaHUIO U MPUMEHEHHWIO B PA3JIUYHBIX Y4YEOHBIX CUTyallMsX, B TOM 4YHCJIE MPU CO3JaHUU
y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

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

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

MP12. BBISIBIATH IPUYUHHO-CIEACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BbIABUraTh TUIIOTE3Y
€€ pEelICHUs, HaXOAUTh apryMEHThl JJIs J0Ka3aTeIbCTBA CBOMX YTBEP)KIECHMMH, 3a1aBaTh MapaMeTpbl U
KPUTEPHUHU PELLECHUS;

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

MP14. naBath OIIEHKY HOBBIM CUTYAIIUSIM, OIICHUBATH MPUOOPETCHHBIH OIBIT;

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

MP16. ocyuecTBIATh Le/ICHANPaBIEHHbIH MOMCK IIepeHOca CPEACTB M CIOCOOOB JEHCTBHS B
poecCHOHABHYIO CPEey;

MP17. yMeTp MEpeHOCUTh 3HAHMA B I[IO3HABATEIbHYH0 M HPAKTUYECKYyK  00JacTu
KHU3HEESATEIbHOCTH;

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

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

MP21. Bnagerb HaBbIKAMU IOJIydYeHHs HHQPOPMALMKM M3 HCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITEJIbHO OCYILECTBIATh IOMCK, aHalU3, CUCTEMATHU3allMI0 W HHTEpIpeTaluio UHPOpMaluu
pa3IUYHbIX BUAOB U (POPM IPEICTABICHUS;

MP22. co3maBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ y4eTOM HazHA4YeHUs MH(OpMAIH U LEIeBOH
ayJAMTOPUH, BEIOHUPAst ONTUMANIbHYIO (POPMY Mpe/ICTaBIECHUS U BU3YyaJIU3allUy;

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

MP26. ocymiecTBiasTh KOMMYHUKALIUK BO BCeX cepax KU3HU;

MP27. pacrio3HaBaTh HeBepOallbHbIE CPEACTBA OOIIEHNUS, TOHUMATh 3HAaY€HUE COLMAIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYallMi U cMATYaTh KOHQIUKTHI;

MP28. BnasieTh pa3aMyHbIMU CIIOCOOAMU OOIEHUS U B3aUMOIEHCTBHS;

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

MP30. pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHMS C HCIIOJIB30BAHMEM SI3BIKOBBIX
CpPEICTB;

MP31. moHMMaTh U UCTIOIB30BATh MPEUMYILECTBA KOMAaHAHOM U MHIUBUAYaIbHON PabOTHI;

MP33. mnpuHMMATh 1LIE€IM COBMECTHOM J€ATEIbHOCTH, OpPraHM30BBIBATH U KOOPAUHUPOBATH
JEUCTBUS TO €€ JOCTHMIKEHMIO: COCTaBIATH IUIAH JEHUCTBUM, PACHPENEIATh PONM C Y4ETOM MHEHHM
Y4aCTHUKOB 00CYKIaTh pPe3ylIbTaThl COBMECTHOW paboThI;

MP34. orieHHBaTh Ka4e€CTBO CBOETO BKJIA/1a M KAKO0TO YYaCTHUKA KOMaH bl B OOIIUK pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

MP38. caMOCTOATENBHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATENIBHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (POpMYIHpOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHON JEATENBHOCTH U KU3HEHHBIX
CUTYalUsX;

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

MP40. naBath OLIEHKY HOBBIM CUTYaIIHSIM;

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

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

MP43. orieHHBaTh IPUOOPETEHHBIH OIIBIT;



MP44. cioco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH 3PYIUIMK B Pa3HBIX 00JACTIX
3HaHWH, TOCTOSTHHO TOBBINIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD;

MP45. naBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

MP46. B1ageTh HaBBIKAMH IIO3HABATEILHOM pe(IeKCHU KaK OCO3HAHMS COBEpPIIAEMbIX IEHCTBUN U
MBICIIUTENIBHBIX [TPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

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

MP49. chopMUpPOBaHHOCTb CaMOCO3HAHMsI, BKJIIOYAIOIIEI0 CIIOCOOHOCTh IOHMMAaTh CBOE
SMOIIMOHAIBHOE COCTOSIHUE, BUJICTh HANPABICHUS PA3BUTUS COOCTBEHHON AMOIIMOHAIBHOM cepsl, OBITH
YBEpPEHHBIM B ceOe;

MP50. chopMupoBaHHOCTH CaMOpETYJIMPOBAHUS, BKIIOYAIONIETO CAaMOKOHTPOJb, yMEHHUE
IIPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEJEHHE, CIOCOOHOCTh AJalTUPOBATHCS K SMOLIMOHAIBHBIM
M3MEHEHHSIM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

MP51. chopMUpOBaHHOCT, BHYTPEHHEH MOTHBAIIMM, BKJIIOUYAIOIICH CTPEMJICHHUE K JOCTHIKEHHUIO
LEJIH U yCIIEXY, ONITUMHU3M, HHUIIUATUBHOCTh, YMEHUE AEUCTBOBATDH, UCXOMS U3 CBOUX BO3MOKHOCTEN;

MP52. cpopMHpPOBaHHOCTh SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE
COCTOSIHME JPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBIEHUN KOMMYHHUKAIUHU, CIOCOOHOCTh K COUYBCTBUIO U
COIIEPEKUBAHMUIO;

MP53. chopMHPOBAaHHOCTh COIMATBHBIX HABBIKOB, BKIJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBAThH
OTHOILIECHHMS C IPYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATh HHTEPEC U pa3peliaTh KOHPIUKTHL;

MP54. npuHumMats cedst, TOHUMasi CBOM HEIOCTATKHU U JOCTOMHCTBA;

MPS55. npuHUMaTh MOTHUBBI M apIYMEHTBI APYTUX JIFOJEH IIPU aHAJIN3€E PE3YJILTATOB ACSITEIbHOCTH;

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

JIP1. chopMHpPOBaHHOCTb  TIPaXAAHCKOM MO3MLMU  OOy4yaroIlerocss Kak akTUBHOIO U
OTBETCTBEHHOT'0 YJI€HA POCCUNCKOr0o OOIIECTBA;

JIP6. ymeHue B3aMMOAEHCTBOBATh C COLMAIILHBIMU HHCTUTYTaMH B COOTBETCTBUU C MX (DYHKLIMAMU
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 KYJbTYpY, IPOILJIOE U HACTOSALIEE MHOIOHALMOHAIILHOIO Hapoaa Poccnn;

JIP9. 1IeHHOCTHOE OTHOILIEHUE K TIOCYIapCTBEHHBIM CHMBOJAM, MCTOPUYECKOMY U MHPUPOJHOMY
HaCJIEUIO, MaMATHUKAM, TpaauuusaM HaponoB Poccum, poctmxkeHusMm Poccunm B Hayke, MCKYCCTBE,
CIOpTE, TEXHOJIOTHUSIX U TPYIE;

JIP11. oco3HaHue AyXOBHBIX LIEHHOCTENH POCCUIMCKOTO HapO/a;

JIP12. chopmMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;

JIP14. oco3HaHMe JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

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

JIP17. cnocoOHOCTh BOCIPUHUMATD Pa3IMYHbIE BUJIbI HCKYCCTBA, TPAJAUIIMU U TBOPUYECTBO CBOETO U
IPYTHUX HapOJ0B, OLIyIIaTh SMOLMOHAIBHOE BO3JEICTBHE HCKYCCTBA;

JIP20. chopMUpOBaHHOCTB 3/I0POBOTO M O€30MacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHS
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 NpodecCHOHaTbHON AeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

JIP26. TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa3OBaHUIO Ha TMPOTSHKEHUH BCei
xu3nu; JIP27. chopMUpPOBAHHOCTH SKOJOTMYECKOM KYyJIbTYpbl, MOHHUMAaHHE BIUSHUS COLHUAIBHO-
HKOHOMHUYECKUX IPOILIECCOB HA COCTOSIHME MPUPOJHOM M COIMAIbHOIN Cpelbl, OCO3HAHUE TII00ATbHOTO
XapakTepa 3KOJIOIHYECKHX Ipo0iIeM;



JIP30. yMEHUe MIPOTHO3UPOBATH HeOIaronpusTHbIC AKOJIOTUYECKUE MOCJIE/ICTBUS
NPEANPUHUMAEMBIX AEHCTBUH, TPEAOTBPAIIATh UX;

JIP32. chopMHUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MUDE;

JIP33. coBepIilIeHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOM KYJIbTYPhl KaK CPEACTBA B3aMMOICHCTBUS
MEXy JIIOJIbMH U TIO3HAHUSI MUDA;

JIP34. oco3HaHME IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ICSITEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIC;

ConepxaHue MPaKTUYECKUX U JTJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha TIOATOTOBKY O0yYarOIUXCs K
OCBOEHHIO TPO(ECCHOHAIBHOTO MOAY/Sl IMPOrpaMMbl IOATOTOBKM CIIELIMAIMCTOB CPEIHEro 3BEHA 110
CIIELMAIBLHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

I[IK 2.2 Pa3pabaTeiBaTh TEXHOJOTHYECKYIO JIOKYMEHTALUIO JUIsA MpOBeACHUS pPaboT 1o
TEXHUYECKOMY 00CTYKUBAHUIO POMBIIIJIEHHOTO (TEXHOJIOIMUYECKOT0) 000PYJOBaHMSL.

A Tak:ke POPMHUPOBAHMIO 0OULUX KOMNEMEHYUIL.

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pas3IUYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIPETAluU HHOPMAIHN U
MH(OPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHU 3a/1a4 IPO(PECCHOHATILHOMN 1A TEIbHOCTH

OK 03 IlimanupoBaTh U peaan30BBIBATh COOCTBEHHOE MPOPECCHOHATBHOE M TMYHOCTHOE Pa3BUTHE,
IPEINPUHUMATENbCKYIO JeSTEIbHOCTh B IPOGECCUOHATIBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 IPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX KU3HEHHBIX CHUTYaIHIX

OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 05 OcymiecTBiasiTh YCTHYI0 U NUCbMEHHYIO KOMMYHHKAIIMIO Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK 06 IIposBasATh TpakJaHCKO-TIATPUOTUYECKYIO TO3MIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCHUICKHX TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YYETOM TapMOHHU3AIMH MEKHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOUICHWH, NMPUMEHSATh CTaHAapTHI
AHTUKOPPYIIIMOHHOTO MOBECHUS

OK 07 CopnelcTBOBaTh COXpPaHEHHUIO OKPYXAIOUIEH cpeabl, pecypcocOepekeHNI0, MPUMEHSITh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIHSIX

OK 08 Hcrnonp3oBaTh cpeacTBa (PU3NUECKON KYIbTYPHI JUIsl COXPAHEHUS M YKPEIUIEHUS 370pPOBbs B
npouecce MpodeccnoHaNbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pHU3MUecKon
MIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcsi MpohecCHOHATBHON TOKYMEHTAlMe Ha roCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

BrinonHenue npaktuyeckux padboT no yyeOHol nucuuiuinae «MareMaTrkay HamnpaBieHo Ha:

- 000011IeHNE, CUCTEMATU3ALUIO, YITTyOJIeHUE, 3aKpeIUIeHUE, pa3BUTHE U ACTATU3AIMIO TOTYyYSHHBIX
TEOPETHYECKHUX 3HAHHUI TI0 KOHKPETHBIM TeMaM Y4eOHOH JTUCIUTUTIHHEI;

- (hopMUpOBaHME YMEHHUH MPUMEHSATH MOJyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3alMio €IMHCTBA
MHTEJJIEKTYaIbHOM U MPaKTUYECKON AESITeTbHOCTH;

- (hopmHpoBaHHE U pa3BUTHE YMEHH: HaOIIOAaTh, CPAaBHMBATh, COIOCTABIATh, AHAJIM3UPOBATH,
JienaTh BBIBOABI U OO0OOIIEHUS, CaMOCTOSITETbHO BECTH MCCIEIOBaHMS, MOJb30BAThCA PaA3TUUHBIMU
npreMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUE TalOIMIl, CXeM, IpauKOB;

- pa3BUTHE WHTEIUIGKTYAJIbHBIX yMEHUH y OyAylIuX CHENHAINCTOB: aHAJTUTHUYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIpaOOTKY MPH PEIICHUH IMOCTABICHHBIX 33/1a4 MPO(ecCHOHANTBHO 3HAYMMBIX Ka4eCTB, TAKMX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUECKAsi MHUIIMATHBA.



[pakTrdeckue 3aHATHSI TIPOBOJSITCA B paMKax COOTBETCTBYIOLIEH TEMbl, IOCJIE OCBOCHHS
TMTAKTHYECKUX €MHUII, KOTOPhIE 00ECTIeYNBAIOT HATMIHE 3HAHUH, HEOOXOAUMBIX IS €€ BHITOTHCHHSI.
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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 BBINOTHATH JEHUCTBUS C JEHCTBUTEIBHBIMU U KOMILUIEKCHBIMU
YHCIIAMU, BBIIIOJIHATH MPUOIMKEHHbIE BBIYUCIICHUS.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBITOJIHEHUS 3a4a4 MPO(ECCHOHAIBHOM JICSITENbHOCTH;
[1IK 2.2 Pa3paGarbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO ISl TIPOBEICHHUS pabOT MO TEXHHYECKOMY
00CITy)KMBaHHIO TPOMBIIIUICHHOTO (TEXHOJIOTHYECKOT0) 000PY10BAHHUSL.

MarepuaibHoe odecneyeHHe:
I/IH[[I/IBI/I[[yaJIBHBIG 3aJaHusd, CHpaBOLIHI)IC MaTCpI/IaJH)I, KOHCIICKTHBI HeKHHfI.
3ananue

1. Pewure 3amauu:

a) CpeumamucraMm Ciy*Obl TEXHMYECKOTO OOCITY)KMBaHHs IPOMBILIUIEHHOTO O00OpyIOBaHMs Obuia
IIOCTaBJICHA €XKEIHEBHAasi HOpMa — MPOBEpKa PabOTOCHIOCOOHOCTH 3JIEKTPOCETH MPOTSKEHHOCTBIO
2,5 KuoMeTpa B JIeHb. B mepBeIil IeHb CIICIMATIMCTHI POBEPHIIN YIACTOK JUTMHOM 2 KAJIOMETPA, a
BO BTOpOH JieHb — 3 kuitoMerpa. HeoOXoImMMo paccuuTaTh MPOLEHT BHINOIHEHHS THEBHOM HOPMBI
CHELMAINCTAMH 32 IIEPBBIN U BTOPOH JTHH.

6) B nexe paboratot 20 paGouux, U3 HUX § MexaHUKOB. Kakoil mpoueHT oT Bcero uucia padbouux
1[eXa COCTaBJIAIOT MEXaHUKHU?

B) Palounii neHp TexHMKa yMeHbIIWICA C 8 4acoB 70 7 yacoB. Ha CKONBKO NMPOLIEHTOB HY)XHO
MOBBICHTH TIPOU3BOAMTEIBHOCTh TPYZAa, YTOOBI NMPH TeX JKe pacleHKax 3apaboTHas IJiara
Bo3pocia Ha 5%7?

2. Beruucnure:

5.7Y. (323 _92). 12233 4% 42
a) (8 + 12) (3 58 2 58)’ 0) =414,
5) 4241135k 0 12,8:0,624--:3,05:0,05;
3 3 6 85:1;—1
6 _196. 1). 2 _92.1%).7%
0152—122- (0,1 +); e) (1,82 —23-13):25
0,15-0,15:3% 1, —_122).11
N 3 (1307 -1,2%):11
~240,:25
3. JlaHbI KOMIIIEKCHBIE YHCIA:
Zq = 3 + 21,
Zy = 4 — i,
Z3 = 54+ 21,
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Z4=6_3i.

BrinmonHuTe neiicTBU:

a)Zl'Zz+Z3'Z4; 6)Z1'Z4+Z2'Z3
B) Z1 " Z3 — Zp " Zy;
Zq, Z2
r) —, ) =,
Z2 Z3
Z3, Zy
C) ) )_1
Zg Z1

3) |21, 1251, 123, |Z4].

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:

BHuMaTenpHO 03HAKOMBTECh C YCJIOBHEM 3aJilaHus.

[Tonb3ysick CBOMMU LIKOJIBHBIMU 3HAHUAMU (B ClIy4dae 3aTpyJHEHUS BOCIOJB3YHTECH CIIPAaBOYHBIMU
MaTepHrajaMu), BBIIOJHUTE 331aHUe

3amaume Nel

2 1 241 3
A
2) i+—:3L:—:’
7 7 7 7
1 1 11 2 2.
3 31+41=0G+4+(3+3)=7+2=7%
2 1 2 1 1 1
9 32-12=@-D+(¢-)=2+1=25
5) 7.3_7 . 4_T74 __T1_ 7,
121'4 2 3 123 33 9’
6) 2_:3Z=E:i=£=£=§;
5°°3° 511 511 1 s
2 1_ 2,1 _ 6+5 u
7) 3E+14§—(3+14)+(5+3)—17+15 173,
3aganue Ne2

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

d)opMa NpeacTaBJdcHUsA pe3yjabTaTa: BhIIIOJTHCHHOC 3a/JaHNE

Kpurepun onenkn:

Onenka "orimyHO'" cTaBHUTCS, ecinu paboTa BBHITIOJHEHA B TOJHOM O0BEME C COOIOICHHEM
HEOOXOIMMOM MMOCIEN0BATENLHOCTH AEHCTBUM.

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

Onenka "'y10BJIETBOPUTEJIbHO'" CTaBHUTCS, €ciii paboTa BBHITIOJIHEHA HE TOJTHOCTHIO, HO O00BEM
BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIEC PE3YJIBTATHI U BHIBOJBI.

OrneHka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €ClM paboTa BBIMOJTHEHA HE MOJHOCTHIO WU 00BEM
BBITIOTHEHHOW YacTU PabOTHI HE MO3BOJISET CENaTh MPABUIILHBIX BHIBOJIOB.
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Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

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

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

BrinosiHeHue padoTsl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAIM3a M HMHTEPIPETAlul HH()OpMAIH |
WH(POPMAIIMOHHBIC TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 MPO(ECCHOHATLHON IS TEIIbHOCTH;
I1IK 2.2 Pa3paGarbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO ISl MPOBEACHHUS pabOT MO TEXHUYECKOMY
00CITy’)KMBaHUIO MMPOMBIIIJIECHHOTO (TEXHOJIOTHYECKOTO) 000pYA0BaHUSI.

MaTtepuajbHoe o0ecneyeHue:
I/IH[[I/IBI/IZIyaHLHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTBI HeKHHﬁ.

3aganue

1. Hanor Ha nmoxoas! coctaBinsieT 13% ot 3apabotHoit miatel. [locne ynepikanusi Hajora Ha JOXObI
MEXaHHWK TOJIy4MJI 3a BBINOJNHEHHYI0 padory 16530 pybneii. Ckonapko pyOiiell cocTaBiseT
CTOMMOCTb BBITIOJIHEHHOW paboThI?

2. B uHTepHeT-marasmHe MOXXHO 3aKa3aTb JIE€Talll C JOCTaBKOM, IPU TOM CTOMMOCTH JOCTaBKH
cocraBisieT 7% OT CcTOMMOCTH 3akasa. llpenmpusarue nenmaer 3aka3 Jeraiel Ha CymMMy
60000py6neit, mpu 3TOM mosrydaeT ckuaky 15% Ha onToBbIi 3aka3. KakoBa Oyaer cTOMMOCTB
JOCTaBKH 3TOTr0 3aKaza?

3. Kowmmccns 3a Me:xOaHKOBCKHI TIepeBoI cocTaBiseT 1,5% ot cymMbl iepeBojia, HO He MeHee 100
py6ueit. KakoBa Oyzner komuccus 3a Mex0OaHKoBckuil nepesoa cymMmsl 50 000 py6ineit?

4. 25% ydacTHHKOB KOHKypca npodmacrepcTBa mpouuid B nonypuHai, u3 Hux 10% okaszanuce B
¢unane. CkoabpKo ObIJIO Y4aCTHUKOB KOHKYpCa, €CM (PMHAIMCTAMU OKa3aJIuCh 8 4eloBeK?

ITopsinok BbINOJIHEHHS PadOTHI:

BHuMaTeNnbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHUA.

[Tonb3ysick TOMyYEHHBIMU 3HAHUSMHU (B Ciy4yae 3aTpyJHEHHUS BOCIOJB3YHTECh CIPABOYHBIMU
MaTepHuajiaMH), BHIIIOJHUTE 3aJaHue.

OauH NmpoleHT — 3TO OAHAa coTas A0Jds uYuciaa. MaTeMaTHYeCKUMH 3HaKaMU OJIMH MPOLEHT
3anuceIBaeTcs Tak: 1%.

OmnpeneneHnne OAHOTO TPOIEHTa MOXXKHO 3amucarh paBeHcTBoM: | % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kax naittu 1% ot uucna? Pa3 1% 310 ogHa coTtas yacTe, Hao yucio pazaenuts Ha 100. Jlenenue
Ha 100 MoxHO 3aMeHUTh yMHOXeHHEeM Ha 0,01. [TosTomy, 4ToObI HaiiTh 1% OT JaHHOTO YMCIA, HYKHO
yMHOXKUTh ero Ha 0,01. A ecnu HyxHO HaiiTu 5% OT 4Kcna, TO yMHOXKaeM JaHHoe uucio Ha 0,05 u T.1.

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

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 "xopoo' cTaBUTCS, €CIIM BBIIIOJHEHB TPEOOBAaHUS K OLIEHKE "OTINYHO", HO JOMYIICHBI
2-3 Henmoyera.

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

OrneHka ""Hey10BJIETBOPUTEIBLHO' CTaBUTCS, €CIM pad0Ta BHIMOJIHEHA HE MTOJHOCTHIO 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.

BeinosiHenue padoTsl cnoco0cTByeT (POPMUPOBAHUIO:
OK 01 BeibupaTth cmocoObl pemieHus 3anad NpopecCHOHAIbHONW AESITEIbHOCTH HMPUMEHUTEIbHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBAa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUU U
MH(OPMAaIMOHHbIE TEXHOJIOTHH JUIS BBIMOJIHEHUS 3a/1a4 PO EeCCHOHATIBHOMN J1eTebHOCTH;
IIK 2.2 Pa3pa0aThiBaTh TEXHOJOTMYECKYIO JOKYMEHTALMIO JAJIsl MPOBEACHHUS PAadOT MO TEXHUYECKOMY
00CITy>)KUBAaHHIO IPOMBIIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BaHHUS.

3ananne
Penmmte 3agaun:

1. TIpoBon anuHoit 135 MeTpoB pa3pesany Ha ABE YaCTH TaK, YTO OJHA U3 HUX KOpOUe JAPYroil B 1Ba
paza. Halinnre umHy Kak10M 4acTH.

2. B TmpouW3BOACTBEHHOM I1I€Xy UMEETCS JBa DIEKTPUYECKHX Kadens pa3lu4yHbIX Mapok,
WCTIONB3YEMBIX ISl TOJKIIOUEHUsI CTaHKOB. [lepBhIii kabenmb mMaccol 65 Kr mpuMeEHsIeTCs s
MOHTa)Ka CTaIlMOHApHOTOo o00OopynoBaHus. BTopoil kabenb HCMONB3yeTCs Ui MOOWIBHOTO
o0opynoBaHus, €ro AMuMHA Ha 3 MeTpa OoJiblile, a yAeabHas Harpy3ka (Macca Ha METp) Ha 2 KI/M
BHIIIIE, YeM Y mepBoro kadens. O0muii Bec BToporo kabemns coctaBuin 120 kr. Paccunraiite 1y
Ka)KJIOro Kaoes.

3. Ha ckmane nmerorca aammoukn 60V u 100V. Korga ucnonszoBanu 50% nammouek 60V u 20%
nmammouek 100V, 4yro cocTaBuiio B o01iel cioxxHocTr 390 mammouek, To Jammodek 60V ocTaaoch
B 3 paza 6onbire, uem 100V. Ckonbko W3HAYANBHO OBUTO Ha ckitaje mammouek 60V u 100v?

14



4. ]JIByMm MexaHHKaM Obl1a mopydeHa pabota. Bropoii mpuctynui k paboTe Ha Yac Mo3xe MmepBoro.
o 9 o
Yepes 3 yaca mociie TOro, Kak MEepBbI MPUCTYNUI K paboTe, UM OCTAJIOCh BBHIIOJIHHUTH 7 Beeit

pabotsl. [lo okoHuaHUU pabOTHI 0KA3aJ0Ch, YTO KaX/IbIil BHIIIOJIHUI MOJIOBUHY Bcel paboThl. 3a
CKOJIBKO 4acOB KaXKIbIH, padoTast OT/IETHHO, MOXKET BBIITOJIHUTE BCIO PaboTy?

ITopsinok BbINOJIHEHHS PadOTHI:

BHumarenbHO 03HaKOMBTECh C YCIIOBHEM 33JaHUS.

[Tonp3ysach MONMY4YEHHBIMH 3HAHUSAMH (B Cllyyae 3aTPyAHEHHs BOCIIOJb3YMTECh CIPaBOYHBIMU
MaTepuagamMH), BBIIOJIHUTE 3a/laHUE.

ITox anreOpamdyecKM METOJOM pEIICHHs 3aJad MOHMMAETCS TAaKOW METOJ PEIICHHs, KOoria
HEU3BECTHBIC BEIMYMHBI HAXOASATCS B pE3yibTaTe PEIICHUS YPaBHEHUSI WJIM CHCTEMbl YPaBHEHUH,
COCTaBJICHHBIX 110 YCJIOBHIO 33Ja4U.

[Ipu pemennn 3amad  anreOpaudecKUM METOJIOM OCHOBHAsI MBICIUTENIbHAS JIEITEIbHOCTh
COCpEeIOTaurBAETCs Ha MEPBOM dTalle PelIeHUs 3a/Jadd: Ha pa3dope YCJIOBHS 3aJauyd U COCTABIICHUU
YpaBHEHUW WU HEPABEHCTB IO YCJIOBHIO 33/1a4H.

BropbiM »TamoM sBisieTCS peLIeHHE COCTAaBIEHHOTO YpPaBHEHUS WU CUCTEMbl ypaBHEHHA,
HEPaBEHCTBA UM CUCTEMBI HEPABEHCTB.

TpeTbrM Ba)KHBIM ITAIlOM PEHICHUS 3a1a4 SBJISICTCS IPOBEPKA PelISHUs 3a1a91, KOTOpas IPOBOIUTCS 10
YCJIOBHIO 3a/1a4H.

3adaua:

[lepBbrii paGoumii 3a yac nenaer Ha 10 pgeraneit Oosibliie, YeM BTOPOW, W BBHIMIOJIHSET 3aKas,
cocrosmui u3 60 aeraneid, Ha 3 Jaca ObICcTpee, YeM BTOPOM pabOuMid, BBHITTOJHSIONIMN TaKOH e 3aKas.
CKOJIbKO JIeTasieid B 9ac JieaeT BTOpoi padbodwmii?

Pemenue:
IlycThb X neraneii B yac enaer BTopoil pabounii, Toraa nepsbiil (x+10) neranei.
IIpon3BOAUTEIBLHOCTD Bpems Pabota
. . 60 .
1 paboumii (x+10) meraneii B yac preTe 60 neraneit
. . 60 .
2 paboumnii X JieTaney B yac ~ 60 neranei

Tax xak mepBbIi U3rOTaBIMBACT Ha 3 yaca MEHBbIIIE, YeM BTOPOM, TO COCTAaBUM YpPaBHEHUE:
60 60 3
x x+10
[Monyunm x=-20 u x=10 (-20 — He TOAXOJIMT IO CMBICITY 3aa4H)
10 neraneil B yac genaet BTOpoi paboOUMii.
Ortser: 10 neranen.

(I)opma NMpeaAcTaBJdCHUSA PE3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepun ouenku:

Ornenka "oTaM4HO'" CTaBUTCS, €Clid paboTa BHINOIHEHA B IMOJHOM O0BEME C COOIIOJCHHEM
He0OXO0INMOM MMOCIIEN0BATENLHOCTHA JENCTBUN.

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

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

OreHka ""Hey/10BJIETBOPUTENBHO' CTaBUTCS, €CIIH pabOTa BBIMOJHEHA HE TIOJTHOCTHIO UITH 00BEM
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BBITIOJTHEHHOM YacTH paGOTbI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BHIBOIOB.

Tema 1.2 ®yHkuuu v rpagpukn

IIpakTuyeckoe 3ansitue Ne 4
«Hceaenopanmne pynkuuii. CBoiicTBa JMHEHHOMH, KBaAPATUYHOM, KyCOYHO-JIMHEHHON 1
APOOHO-TUHEeHOI PyHKUMIT»

Heap padoThbl: HayuyuTbCA OMNPENENATh YETHOCTh HEYETHOCTh (DYHKUIHH, MPOBOAUTH
ucciesoBaHie (YHKIMM HAa MOHOTOHHOCTh, OSKCTPEMyMbI, HYIHd (YHKUUHM ¢ [POMEKYTKH
3HaKOIOCTOSIHCTBA.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibupars cmocoObl pemieHus 3aaad Npo(hecCHOHAIBHOW AEATENbHOCTH MPUMEHHTENBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(pOPMAaLMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBLHOM 1eATeIbHOCTH;
OK 03 IImanupoBaThb M peaNM30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE M JIMYHOCTHOE PA3BUTHE,
IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOGECCHOHATIBHOM cdepe, NCIOIb30BaTh 3HAHUS 110 IIPABOBOM
1 (UHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CHUTYAIHAX;
OK 04 D¢ddexTuBHO B3auM0o1eHCTBOBATH U pabOTaTh B KOJIJICKTUBE M KOMAaH/IE.

3aganue
1) Haiinure 3Hauenns GyHKIMNA B TOYKaX
=2x*—3x+1,
a) f(x) x x X, =0,
xz = 2,
x3=-1
+1 —
0) f(x) = %. x =-1
Xy = 0,
X3 = 6.
24 3x—
2) Jst byakuumu f(x) = % HaiuTe:
a)  f(x—2);
6)  f(=x°);
1
» /()
3) Haiinure o6macth onpeeneHust QyHKIUI:
6 0 — 7 .
2) = Yoo 0) V=

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

= 3
H) y Vx2—4’ e) y = /m

4) Uccnenyiite GpyHKIIMN HA YETHOCTS!
a) y=x%+2x*+1,; 0) y = 2x7 —4x3 + x;
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B) y =5 —3x53; r) y =2%4+27%,

—_ —X _ 2
v y=Zo o y=Z2
x 325 943
xK) Y=o 3) y =3x>—2x> +4x + 3.
5) Hccnedyiime gpynkyuu, 3a0annsvle cpaguuecku, Ha 4emMHOCHb:
a) 0)

R S Y

hy) e)

———t—

IHopsinok BbINMOIHEHHs PA0OTHI:

1) Haiigute obnacts onpenenenus GyHKIUU.

Jlns HaxoXIeHHsT MPOMEKYTKOB 3HAKONOCTOSHCTBA HAWAWTE TOYKU IEPECEYEHHUS] C OChIO
abcruce, pemnB ypaBHeHue y=0. Halinennble kopHHM paccTaBbTe Ha oc OX B HOpsIKE BO3pacTaHUs U
HaWAUTe 3HAK QYHKIIMU Ha KaXJI0M U3 NOJy4YEHHBIX HHTEPBAJIOB. 3alUIINTE PE3YJIbTaT.

2) Haiigure ob6nacth onpeaeneHus GyHKIUU. Y OEIUTECH, YTO OHA CUMMETPHYHA.

1.3amenute aprymMeHT (QyHKIUH X Ha "-x". IloxmcraBpTe STOT apryMeHT B
(GyHKIMOHATIBHOE BBIPAXKEHHUE.
2.Y1pocTuTe BBIpaXKEHUE.
3. Takum 00pa3oM, BBl MOIXYYHUIIH OJHY U TY K€ (QYHKIHIO, 3alIMCAHHYIO JUUIsI apT'yMEHTOB
"x"n"-x". [TocMoTpuTE HA IBE 3TU 3aMKCH.
Ecmu y(-x) = y(X), To 3TO ueTHast QyHKIIHSL.
Ecmu y(-X) =- y(x), TO 3T0 HeueTHast PyHKITU.
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Ecmu ke mpo QyHKIUIO Henb3s ckasaTh, uTo Y(-X)=y(X) win y(-X)=-y(X), TO MO CBOWCTBY

YETHOCTH 3TO QYHKIIHS 001Iero Buaa. To €CTh, OHA HE SBISAECTCS HA YE€THOM, HM HEUETHOM.
4. 3anuimuTe c/elaHHble BAMH BBIBOJIBI.

3) Haiimute oGnacth ompexaeneHuss PyHKIMU ¥ HYIM (QYHKIIMH, €clid OHM ecThb. Mcciemyiite
(GYHKIIHMIO HAa MOHOTOHHOCTD Ha MOJYYCHHBIX HHTEPBaJIax.

Oyukius F(X) HaspBaeTcs Bo3pacraromieit Ha otpeske [a,b] , ecnu s m00BIX IBYX TOYEK X1 U
X2 u3 [a,b] cmpaBennuBo HepaBeHcTBO F(X1)<F(X2) , Korma Xi< Xj.

Oyukuus F(X) HaspiBaeTcs yObIBaromiei Ha oTpeske [a,b] , ecnm i moOOBIX BYX TOYEK  Xp U
X2 u3 [a,b] copaBemmuBo HepaBencTBo F(X1)>F(X2), Korma xi< X; .

x%2-1

HUccnenoBats GpyHkmmio f(x) =

X
Pemenue

O6uacts onpenencuns pyrkmu D (f) = (—o0;0) U (0; +00).
(—x)?-1 x*-1_  x*-1

f=2) = —= ——— =

X —Xx X
f(=x) = —f(x) => bynkuus f(x) ABIIETCS HCUCTHOM.

®dopma npeacTaBiIeHHs pe3yJIbTaTa: BEIIOJIHEHHOE 3aJaHuE.

Kputepun ouenku:

Ouenka "OTJIHYHO" CTaBUTCSH, €CIM padOTa BBHINOJHEHA B IOJHOM 00BEME C COOJIIOICHUEM
HEOOXOAMMOI ITOCIEA0BATEILHOCTH JICHCTBUM.

Ounenka '"xopomo' CTaBUTCS, €CIM BBIIOJHEHbI  TpeOOBaHMS K OILEHKE "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y10BJIETBOPUTEIBHO' CTaBUTCS, €CIU padOTa BBHIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTh MPABUIIbHBIC PE3YJILTATHl U BHIBOJIBI.

Ounenka '"HeyI0BJIEeTBOPUTEIbHO'" CTaBUTCS, €clid paboTa BBIMONHEHA HE TOJHOCTHIO WIH
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.2 ®yHKkuun u rpapuku

IIpakTHyeckoe 3ansaTHe Ne 5
«IlocTpoenne u yreHne rpapuKoB GyHKIHU)

Ilenp pa0oTbl: MOBTOpPEHME M3YYEHHOTO MaTepuana, MPUMEHEHUE TEOPETHUYECKUX 3HAHUU K
PEILIEHNIO MPAaKTUYECKUX 3ajau.

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENIbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA MOMCKA, aHadW3a M HMHTEPIpeTallud UHPOpPMaLUU U
WH(GOPMAIIMOHHBIE TEXHOJIOTHH IS BBITIOTHEHUS 3a/1a4 TPO(PECCHOHATBLHOMN e TeIbHOCTH;
OK 03 IInmanupoBaThb M peaJN30BBIBATH COOCTBEHHOE MNPO(PECCHOHATBHOE M JIMYHOCTHOE Ppa3BUTHE,
MPEIIPUHIMATENBCKYIO JeSITeTbHOCTh B IPOPECCHOHATIBHON cdepe, NCTI0Ih30BaTh 3HAHUS 0 TPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYallUAX;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.
I1IK 2.2 Pa3paGarbIBaTh TE€XHOJOTHYECKYIO JOKYMEHTAIMIO JUJIsl MPOBEACHHUS paboT MO TEXHUYECKOMY
00CITy’KMBaHUIO IPOMBIIIIEHHOTO (TEXHOJIOTHYECKOT0) 000pyA0BaHUS.
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3ananne
1. Cuia Toka B MPOBOJHHUKE B 3aBUCUMOCTH OT BPEMEHU MEHSIETCSI TI0 3aKOHY:

I(t) =t?>—8t+17.

[Toctpoiite rpaduk u3MEHEHMs CHIbBI TOKAa. B kakoii MOMEHT BpeMeHM cuja TOoKa Obuia
MUHUMAabHON? B Kakoil IpoMeXyTOK BpPEMEHHU CUJIa TOKa Bo3pacrana?

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

roy=—

|x|+2

ITopsinok BbINOJIHEHHUS PadOThI

Jns  moctpoeHuss TpaUKOB  BOCHOJIB3YHTECh  T€OMETPUUYECKMMM  IPeoOpa3oBaHUSAMMU:
CHMMETPUYHOE OTOOpaXeHHe Tpa(uKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, MapajUIebHBIA IEPEHOC
rpadMKoB, CXKaTUE U PACTSIKEHUE.

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

3a ocHOBY BO3bMEM 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 Pe3yJbTaTa: BEITOJHCHHOE 3a/JaHHeE.

Kputepun ounenku:

Ounenka "oTau4HO'" cTaBUTCS, eciau paboTa BHINOIHEHA B MOTHOM 00BEME ¢ COONMIOCHUEM
He00X0IMMOM OCIIeI0BATEIbHOCTH IEUCTBUM.

Onenka "'Xxopomo" cTaBUTCS, €CIIU BBIIIOJHEHbI TPEOOBAHUS K OLIEHKE "OTIUYHO", HO IOMYILEHbI
2-3 Heyovera.

Ounenka "yn10BJIETBOPUTEIBHO' CTaBUTCS, €CIM pabOTa BHIMOIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYIUTH MPABHIIbHBIC PE3YJIbTATH U BHIBOJIBI.

OuneHka '""HeyJI0BJIEeTBOPUTEIbHO' CTaBUTCS, €clid paboTa BBIMIOJHEHA HE TMOJIHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u Jiorapu(pmbl

IIpakTHyeckoe 3ansaTHE N2 6
«PelieHre HPPAUMOHAJIBHBIX YPABHEHUI»

Hesasb padorbi: O000IMNTh, 3aKPENUTh M CUCTEMAaTHU3UPOBATh 3HAHUS YUYAIIUXCS MPHU PELICHUU
pa3IMYHbIX BUIOB UPPALMOHATIBHBIX YPAaBHEHUH.
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BrinosiHeHne padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HHTEPIpETalud HH()OpPMAIUH |
MH(OPMAIIMOHHBIE TEXHOJIOTHH /IS BBITOJIHEHUS 33124 MPO(ECCHOHAIBHOM JIESITENbHOCTH;
OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

3amanue
Pemnre ypaBHeHUSI:

1) Vx—-1=4

2) V3x+7+4=0;

3y 7—-Vx+2=4

4) V16x2 + 16x + 29 = 5;

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

6) V2x—4—+/x+5=1;

7) V5+VxT3=3;

8) V2x+1++x—3=2Vx.

ITopsiiok BHIIOJIHEHHUS PaGOThI

1) [Ipu BO3BenEHUU YpaBHEHHSI B YETHYIO CTEIEHb IOJIy4aeTCsl YpaBHEHME, SIBISIOLICECS
CIIeICTBUEM HCXOAHOro. I1o3ToMy BO3MOKHO NOSBIEHHE MOCTOPOHHUX DPEUICHUH YpPAaBHEHHUS, HO HE
BO3MOXXHa moTepsi KopHe. [IpuunHa mpuoOpereHuss KOpHEM COCTOMT B TOM, YTO NPU BO3BEJIECHUHU B
YETHYIO CTENEeHb YHUCEeJI, paBHBIX 10 aOCOMIOTHON BEIWYHMHE, HO pa3HbIX [0 3HAKY, NOJY4aeTcss OJUH U
TOT € pe3ynbTar.

Tak kKak MOTYT MOSBUTHCSI IOCTOPOHHUE KOPHH, TO HEOOXOIUMO JeNlaTh HMPOBEPKY, MOACTABIS
HalJIeHHbIE 3HAYEHUS HEU3BECTHON TOJNBKO B IEPBOHAYaJIbHOE YpaBHEHHE, a HE B KaKHUe-TO
IIPOMEKYTOYHBIE.

2) [Ipu pemennn uppanvoOHAIBHBIX YPaBHEHUH IOJIE3HO NEpe] BO3BEIEHUEM O0EHX yacTel
YPaBHEHUS B HEKOTOPYIO CTENEHb "YEAUHUTD pajuKai'.

Pemmmte ypaBaenue V5x — 8 = 4.
UtoObI 130aBUTHCS OT KOPHS, BO3BEIEM 00€ YaCTH ypaBHEHUS B KBAApAT:
(V5x—8) =42
5x —8=16
5x =16+4+8
5x = 24
24

x=?

x = 4,8.
dopma npeacTaBlieHUs: pe3yJbTaTa: BHIMOTHEHHBIE 3aJaHUS.

Kpurepun onenkn:
Ouenka "0oTaMYHO" CTaBUTCS, eciu paboTa BBINOJIHEHA B TOJHOM O00BEME C COOIIIOJICHHEM
HEOOXOIMMOH IMOCIIEN0BATENLHOCTH AEHCTBUM.
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Ounenka ''Xopomio' CTaBUTCS, €CITU BBIMOJTHEHBI  TPeOOBAaHHMS K OLEHKE "OTIMYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka "y/10BJIETBOPUTEIBHO' CTaBUTCS, €CIM pabOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIE PE3YJIbTAThI U BHIBOJIBL.

OuneHka ''Hey/I0BJIETBOPHUTEIBLHO'" CTaBUTCS, eciM padoTa BBIMOJHEHA HE TOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISIET ClIENaTh MPABUILHBIX BHIBOIOB.

Tema 1.3 KopHu, crenenu u jorapugmsi

IIpakTHyeckoe 3ansaTHE Ne 7
«IIpeoOpa3oBaHus BbIpaKeHHUIl, COiEPKALIMX CTENIEHH U PAIHKAJIbD)

Heap padorbi: O600IMNUTH, 3aKPENUTh U CHUCTEMATHU3WPOBATh 3HAHMS YYaIMXCSA MPU  PEIICHUU
3aJlaHUil 10 MPeoOPa30BAHUIO BBIPAKEHUHM, COJIEPXKALIUX CTEMEHM M paauKaibl. PaccMoTperh ux
MIPUMECHECHHE B TIPUKIIATHBIX (hOpMYIIax

Boinosinenue padorsi cnocodcTByeT opMUPOBAHUIO:
OK 01 BeibupaTth crmocoObl pemieHds 3aaad NpoecCUOHANBHON AeATEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMAaH/IE,
[IK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JTOKYMEHTALMIO AJIS MPOBEACHUS PadOT MO TEXHUYECKOMY

00CITy’KMBaHUIO IPOMBIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000pyI0BaHUS.
3amanne

1. Bemuucnure:

a) V24-9; 6) 48-27;
B) V54 -24; r) 75 - 45;
1) V160 - 625; e) /48-162;
2. Hpe,[[CTaBLTC BbBIpAACHUEC B BHUAC CTCIICHU U HaﬁI[PITe €ro 3HAYCHHUC IIpU JaHHOM 3HAYCHUU
IIEPEMEHHOM:
a®a® _ ¢ _p” -1
a) —— mpua=6; 0) %o mPMp =735
b= _1, —3y2, L _
B) O npub = > r) (t72) s aput= 0,1.

3. M3BeCTHO, YTO [MAMETP CTEPKHSA-TIOABECKM M3 apMarypHoi cramm d, =3cm. Onpenenwre
2
TpeOyeMyro IUIOIAAb CEYEHUs CTEPKHA Ay (CM”), €CIM AUAMETp 3afaeTcs o popmyiie

4-4,,
d,, =,—— . 3HaueHue 7 BO3bMHUTE PaBHOE 3.
V4
4. Tlepuon nonypacnana BeuiectBa paBeH 140 cyrok. Ckonbko BemiecTBa octaHercs uepes 10 ner, ecnu
€ro HavyaJibHasi Macca paBHa 8r?
5. KoIM4ecTBO TEMIOTHI, BBIIEIIEMOE IPOBOJHUKOM C TOKOM, BbIMcisercs 1o gopmyne: Q = I% - Rt.

Haiigure cuny Toka (B Ammepax), ecnmu Q = 720 [Ixx, R=90m, t =5c.

IHopsiiok BhINOIHEHHS Pa0OTHI
BriHecuTe 3HaK MUHYC U3 IPOU3BEACHUS. BOCIIONB3yHTECh CBOMCTBOM CTEIIEHU C OTPULIATEIIbHBIM
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MoKasareneM. YTOoTpeOuTe CBOWCTBO BOCIPOU3BEACHHS BO BTOPYIO CTeNeHb. J[Is OKOHYATEIhHOTO
YOPOIIEHUS 3TOT0 TPHUMEpPa BOCIOJIL3YHTECh MPABWIOM YMHOXKEHHsS 1poOei. B mocnemnem miare
BOCTIOJIL3YHTECH JISTICHUEM CTETICHEH C OJTMHAKOBBIM ITOKa3aTelIeM.

B »TOM ciiydae Hajo MPUMEHUT CBOMCTBO CTENEHEH € OTpHUIATEIbHBIM MoKa3zaTeneM. YToObl
pasrpy3uTh NOMYyYEHHYIO JIpo0b, HAJIO Ipeodpa3oBaTh 3Ty ApoOk B nenenue. [lpuBectu qpods Kk o0memMy
3HAMEHATENI0 U MPOU3BECTU CIOXKEHHE Apobeil ¢ oOmmM 3HameHareneM. [locmegHum marom crenarb
COKpallleHHE.

Onpenenure NOpSAOK JelcTBUA. BrlpakeHne B mepBol CKOOKe MpuUBEIUTE K 00IIEeMy
3HAMCHATENI0, B YHUCIHTEJIC CAENAiTe TPYNIMHUPOBKY M BHIHECHTE OOIIMIA MHOXHUTEIb 32 CKOOKY.
BrimonHuTe neneHue, COKpatuTe Ha oOmuMid MHOXUTENb. [locnenHee nelcTBHe — COXKEHUE APOOEH C
OJIMHAKOBBIMY 3HaMeHaTesMu. [IpuBeauTe MOMOOHBIE CllaraeMele.

1) Ynupoctuts Beipaxkenue: (x°)°(*)")y°  x'y*z’
x2y3 X10y10Zl7

Brauaye Hasi0 TpoOBECTH PACKPBITHE CKOOOK, JUISl 5TOTO BOCIIOIB3YEMCSI CBOWCTBOM CTEIICHEH.

(-3)6) . (42) . 6-3
X Xy 710 5-10,7-17 -12.3 _-3_-5_-10_
= T =Ty Xy

BOCHOJ'H:ByeMCH CBOMCTBOM CTEIIEHEH C OTPHULATCIIBbHBIM ITOKA3aTCJICM.
3
=) 1

2 3. 510
X X'y’

OtBer: »° 1

12 1
¥ x3y52 0

2) VIIPOCTUTH BHIpaXKEHHE
Vx +1 . 1
xx+x+x 2 Jx

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

CDOpMy.]'Ia H3 YCJIOBUA 3a1a4U MOCJIC 3aMCHBI 6y,£[eT BBITJIAACTD TAK: atl 1
3 2 T4
a’+a " +a a —a

3ameTuMm, 4To a4-a=a(a3-13)=a(a-1)(a2+a+1) .
Torna a+l . 1 a+1 'a(a—l)(a2+a+l)
a®+a*+a a*-a a(@®+a+1) 1

=(a+)(a-1)=a®-1.

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

(I)opMa npeacTraBjJdceHus pe3yjabTaTa: BhIIIOJTHECHHOC 3a/IaHNE

Kpurepun onenkn:

Ouenka "oTaMYHO" CTaBUTCS, eciau paboTa BBIMOJIHEHA B TOJHOM 00BEME C COOIIIOICHHEM
HE0OXOIMMOM TOCTEOBATEIPHOCTH JEHCTBUI; B OTBETE MPABHIBLHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCH W BBIYUCIICHHUSI.

Ounenka '"Xopomo' CTaBUTCS, €CITU BBIMOJTHEHBI  TpeOOBaHHMS K OLEHKEe "OTIMYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka "y/10BJIeTBOPUTEIBHO' CTaBUTCS, €CIM paboOTa BHIMIOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJIET IMOJYYUTh MPaBUIIbHBIE PE3yJIbTaThl U BBIBOJBI; B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ''HeyJ10BJIeTBOPUTENbHO' CTaBUTCS, €clii paboTa BBHIMOJHEHA HE TOJHOCTHIO WITH
00BEM BBITIOJIHEHHOM YacT paboThl HE TIO3BOJISET ClIENaTh MPABUIIBHBIX BHIBOIOB.
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Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnueckoe 3ansaTue Ne 8
«PeleHue noka3areJbHbIX YPABHEHUH»

Heas padorbl: 0000IMNTH, 3aKPENUTh W CUCTEMATHU3UPOBATh 3HAHMS YYALIUXCSA IO METOJAaM
peleH s MoKa3aTebHbIX YpaBHEHH. PaccMOTpeTh mprMeHeHHne MmoKa3aTeabHbIX (QYHKIIUN

Boinosinenue padoTsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BrpiOuparp crmocoObl pemeHus 3amad npodecCHOHAIBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBpEMEHHBbIE CpEICTBa IOMCKA, aHAlW3a U HMHTEpHpeTanud UHPOpMaluu U
MH()OPMAIIMOHHBIC TEXHOJIOTHUH JJISI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIeITeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.
IIK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JTOKYMEHTALMIO AJSl MPOBEACHUS PadOT MO TEXHUYECKOMY

00CITY>)KUBAaHHIO TIPOMBIIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000pyI0BaHHUS.

3aganue

1. Pewuth ypaBHeHUS:

X
a) (g) =1 6) 0,5% = 0,125;
B) 4x:i; r) 7x=L;
16 343
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x__1 . 1\* _ :
u) 2Xt1 = 4; k) 0,4*75% = 0,16+/0,4;
2—x
m) 53%1=0,2; w (3)  =8VZ
1ex _ (1 2x+3' 1 4x-7 _ _3.
W 37 =) o (5) =&
1 3x+7
3 m2(;) -7
m) 3% — 3% =_78; 1\3X+8
G) =19

C) 52x—1 _ 52x—3 — 4,8;

5x-1 5x
1 1 4
T) (= -] ==
) (3) + (3) 9’
L
2. JlaBieHre BO3/yXa U3MEHSETCS B 3aBHCUMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha kakoii BeICOTE
JaBJIEHHE BOo3yxa paBHO 128I1a?

3. Cuna TpeHHs JKEJIe3HOTO TpOoca, HAMOTAaHHOTO Ha »JKEJe3HbIH OapabaH, JaeT BO3MOXKHOCTH
ypaBHOBECHTH MeHbleil cuioit F, Bombiiyto cuny F, kotopyro Beraucisior o popmyne F =F;-3",

rjae N - 4uciIo0 BUTKOB Tpoca Ha Oapabane. TpeOyercs yCTaHOBHUTH CKOJIBKO pa3 TPOC HAMOTaH Ha
6apalban, eciiu cuinoii 8 H ynepxkusaercs rpy3 24 H.

IHopsinok BbINMOIHEHHUs PA0OTHI:

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

, THE (a>0,a=1) 3aTeM
ucrnons3yeM cuenyroee cBoicto: ( a'® =a®) o (f(x) = d(x).
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Pemnre ypaBHeHHe: (1x-05. [51-0,001-

Pemenne: [IpeoOpa3yeM ypaBHEHHE K BUIY: '™ =a®™® .
02050105 _013 5,02+ ~05+05 _013 5,00+ — 03

3aTeM peraeM ypaBHCHUE: x2=3=x, = -3 ,x, = 3.

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun ounenku:

Ouenka "OTJIHYHO" CTAaBUTCS, €CIM padOTa BBHIMOJHEHA B IMOJHOM 00BEME C COOJIOICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

Ounenka '"Xopomo' CTaBUTCS, €CIH BBIIOJHEHB  TpeOOBaHHS K OLEHKEe "OTIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka "y0BJIeTBOPUTENBHO' CTaBUTCS, €CIM padOTa BBHIIOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPABUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIUOKH.

OuneHka '"HeyJI0BJEeTBOPUTEIBHO'" CTaBUTCS, €CIM padOTa BBIMOJHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIeNaTh MPaBUIIbHBIX

Tema 1.3 Kopnu, crenenn u jorapugmsol
IIpakTuyeckast padora Ne 9

«PemreHne mokasarejabHBIX HEPaABECHCTB»

He.m;: Hay‘lI/ITBCH pemaTh MOKa3aTCJIbHBIC HCPABCHCTBA

BeinosiHenune padorTsl crnocodcTBYeT GOPMHPOBAHHIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEACTBAa IOWCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMalUU U
MH(OPMAIMOHHbBIE TEXHOJIOTUH JUIS BBIMOJIHEHUS 3a/1a4 MPO(eCCHOHAIbHON AEATENbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE.

MarepuanbHoe obecniedeHue: VHauBUIyalbHBIC 3a7aHUs, CIIPABOYHBIC MATEPHAIIbI, KOHCIIEKTHI
JIEKIINN.

3amanme:
1.Pemmre npocTeimme noka3areabHble HEPABEHCTBA!

1\* . x o 1. 3x 1
1) (g) <216, 2277 >3 32 <
2. Pemure nokaszarenbHbIE HCpPAaBCHCTBA:

1) 5¥°~2x-1 < 25;
2) 3%+2 4 3%1 £ 28
Ilopsinok BbINOJHEHHS PadOThI:
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=

3anuimnTe NoKa3aTeaIbHOE YpaBHEHUE.
2. O0e yacTu HEpaBEHCTBA MPUBEANTE K OJTHOMY OCHOBAHUIO:
af @) > qet)
3. [Ilpu pemennn nokas3areiabHBIX HEPABEHCTB HEOOXOIUMO YUECTh CBOMCTBO MOHOTOHHOCTH
dynximn, T.e. mpu a > 1 a/® > a?® < f(x) > p(x)
mu 0<a<1la’®>a?® s fx) <pk) .

Pemnre monyunBiieecs anredpandyeckoe HEPaBeHCTRO.
3anuInTe OTBET.

ok~

3anucarh 3aJJaHuE B TETPA/b U PELLUTD.

1, (%)x <216

Pemienue:

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

OtBer: x € (—3; +)

2. 5¥-2x-1 < 25
Pemienue:
5x2—2x—1 < 52
x2-2x—-1<?2

x2—-2x—-3<0

x2-2x-3=0 + — +
x1=—1; x2:3 U ) ”
-1 3

Otser: x € (—1;3)
3.3¥t2 4+ 31 < 28

Pemenne: 3* - 32 + 3% -§< 28
3% =y;
9y ++y < 28;
92y < 28;

y<28:95 y<3.

BepHuemcs k crapoii nepemenHoi: 3% < 3\\

A4

x <1 1
®dopma npeacTaBiaeHus Pe3yJibTaTa: BHIIIOJHCHHOE 33]JaHNE

v

Kpurepum ouenku:
Ouenka "oTJHYHO'" BBICTABISCTCS, €CITU pabOTa BBHIOJIHEHA B MOJTHOM 00BbEME C COOIIOICHUEM
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HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJoYeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOJIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThl U BHIBOJIBI; B XO/I€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJISAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTnueckas padora Ne 10

«HaxoxkaeHue 3HaYeHU JJorapudmMa no nNpousBoaIbLHOMY ocHoBaHu10. Ilepexoxn or oaHoOrO
OCHOBAHUA K APyromy. Beruucienue u cpaBuenue jgorapugmos. JlorapupmupoBanue u
NMOTEHIHMPOBAHHE BbIPAKEHH D)

Heanb: O000mHUTH, 3aKPENUTh U CHCTEMATH3UPOBATh 3HAHMS ydamuxcs mo teme. @opMupoBaTh
HaBbIKM HAXOXXJCHUS 3HAYCHMH JIOrapu(pMUUYECKHX BBIPAKCHMM, IPUMEHsIsI ONpeAeeHne U CBOWCTBA
norapuMoB, Jlorapu(pMupoBaTh U NOTEHIIMPOBATH BBIPAYKEHHS.

BobinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiOuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM ;
OK 04 D¢ dexTrBHO B3auMOeCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE.
I1IK 2.2 Pa3paGarbiBaTh TE€XHOJIOTMYECKYIO JOKYMEHTAIMIO ISl MPOBEACHHUS paboT MO TEXHUYECKOMY

O6CJ'Iy)KI/IBaHI/IIO MMPOMBIINIJICHHOT'O (TCXHOHOFH‘{GCKOFO) O6OPYHOB3HHH.

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

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

1 1
0) 2log, 6 +10g, 0,2 + Elog4 25 — Elog4 81.

2. Haifnure 3HaueHNe BEIpaKeHns: 271710836 — 410840125

3. TlposorapupmupyiiTe BBIpOKEHHE I10 MPOU3BOJIHLHOMY OCHOBAHHUIO:
a?¥d
b305 )

4. EMKOCTH BRICOKOBOJBTHOTO KOHEHCATOpa B AaTunke C = 2 - 10~°d. [TapannensHo ¢
KOHJICHCATOPOM TOJKIIOYEH PE3UCTOP C COMPOTUBICHHEM R = 5+ 10® Owm. Bo BpeMs pabOThI
JaTyvKe HampsbkeHue Ha konjaeHcarope Uy = 16 kB. Ilocne BbIkItOUeHUST 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, €CIIU NOCIIe BHIKIIIOUEHUS JaTyuka rmpouwio 21 ¢. OTBeT AaiiTe B KMJIOBOJIbTaX.
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Ilopsiiok BbINOJTHEHHS PA0OTHI:
1) Hcnonp3yiiTe COOTBETCTBYIOIINE CBOMCTBA JOrapru(MOB U OINpeaesIeHUE Joraprudma.
2) Hcnomnb3yiiTe OCHOBHOE JIOrapu(pMHUECKOE TOXKIESCTBO U CBONCTBA JIOrapr(pMOB.

1) a) Beraucnure: logg ,5 0,64 + logg s 10

Pemenne: log ;5 0,64 + logy s 10 = =

Hcnonp3yem opmyity mepexosia K HOBOMy ocHoBanuio l0g, a = Ig—cb , IOJIyYuM
0g .
log, 0,64 1
= — +log,.10==1Io 0,64+1log,.10=
log 150,25 Jos > Jos Qo5

Jajiee UCIoIb3yeM CBOMCTBA Jorapudma CTeNeHH U Jiorapugma mpon3BeaeHIUs

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

Pemenne: 2log, 6 +1log, 0,2 + %log4 25— %log4 81 = log, 6% + log, 0,2 + log, V25 —

log, /81 = log, 36 + log, 0,2 + log, 5 — log, 9 = log, 36-(;,2.5

=log,4=1

2) Haiimute 3HaueHne BhIpaxkeHus: 27110836 — 410840125
Pemrenne; 271710836 — 4~10840125 —

HCHOHLSyeM CBOMCTBA CTEIIEHEH W OCHOBHOE J'IOl"apI/I(bMI/I‘{eCKOG TOXICCTBO

_ 1000 33 27 1 7
3y1-logz 6 _ »logs 012571 _ 23-3logz6 _ 41084555 — - g8=— _g=__8=_7_
(33)1-logs 41084 =3 083 47847125 = 31085216 8 = 16 =3 8 = 78_
Otser: — 71.
8
3) IIponorapudmupyiite BepaXkeHHe IO MPOU3BOJILHOMY OCHOBAHUIO:
a?¥d
b3c5’

HDOHOF&DI/Id)MI/IDOBaTB BBIPAXKCHHUEC — 5TO 3HAYUT BBIIIOJIHUTDb CJ'ICI[YI-OH_II/Iﬁ AJITOPUTM:

1. B3saTh gaHHOE BBIpaXKEHHE B CKOOKU U TIepe]] HUMH MTOCTaBUTh 3HAK JIorapudma 1mo 3a1aHHOMY
OCHOBAHUIO

2. HWcnonw3ys cBoiicTBa norapudMoB, HEOOXOAMMO yOpaTh BHYTPH Jorapudma Takue IeHCTBHS, KaK
BO3BEJICHUE B CTENIEHb, BO3BEJICHUE B KOPEHb, YMHO)KEHHUE U JIETICHUE

[Tponorapudmupyem mo ocaoBanwmio 10:
24/d 1

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

4) EMKOCTb BHICOKOBOJIBTHOTO KOHJIeHcaTopa B gaTunke C = 2 - 107°®. [lapaniensHo ¢ KOHAEHCATOPOM

TOJKJTIOYEH PE3UCTOP C conpoTupieHrneM R = 5-10° Om. Bo BpeMs paGoThI 1aTUNKe HANpSKEHUE HA

koHneHncarope Uy = 16 kB. [locne BeikiroUeHUsT AaTurKa HAMpsDKEHUE Ha KOHJICHCATOPE YOBIBAET /10

U
snaueHus U (kB) 3a Bpems, onpezenseMmoe BoipakeHueM t = aRC log, Fo(c), rae @ = 0,7— nocrosiHHas.
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Onpenenure HaIpsKEHUE HA KOHJAEHCATOPE, €CJIN MTOCIIE BRIKIIOUEHNs AaTyuka npouuio 21 c. Oteer
alTe B KWJIOBOJILTAX.

Pemenue:

3azaya CBOAUTCS K PELICHUIO YpaBHEHMs Tpu t = 21¢ npu 3aJjaHHBIX 3HAUYEHUSAX HAYAJIBHOTO
HanpskeHus Ha KoHaeHcatope Uy = 16 kB, conporusnenus pesucropa R = 5 - 10°0Om u émxoctn
koHjaeHcaropa C = 2 - 10~ °d:

07-2-107°-5-10° - log, = = 21;

Tlog, — = 21;

16 _

logzg— 3;
U
U = 2 kB.

®opma npeacTaBiaeHus pe3yJbTaTa: BBIIOJHEHHOE 33JaHUE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" BBICTABIACTCS, €CIIM padOTa BBHIITOJIHEHA B IMOJTHOM 00BEME ¢ COOJIIOICHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

Ouenka '"ya0BJIeTBOPUTEJIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJIBI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO MU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsl
IIpakTHyeckas padora Ne 11
«IlocTpoenne rpadpukos Jorapupmuyeckux GpyHkumin»

Heab: O600IMUTh U CUCTEMATU3UPOBATh 3HAHUS y4alllUXcs, (OPMUPOBATH HABBIKM IOCTPOCHUS
rpaduKoB JorapupMUUecKux (QyHKIHMH ¢ MOMOIIbI0 MpeoOpa3oBaHU W HCCIEIOBaHUS UX CBOWCTB.
PaccmoTtpeTh npuMeHeHue T1orapugpmoB.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BeiOuparhs crnocoObl pemieHus: 3aaad Npo(hecCHOHAIBHOW AEATENbHOCTH MPUMEHHMTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;
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OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHajdM3a M HMHTEPIPETAlul HH()OpMAIUN H
nH(OPMAaLIOHHBIE TEXHOJIOTUH AJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCUOHANBHOMN AeITeIbHOCTH;

OK 03 IlmanupoBaThb M pPEAIM30BBIBATE COOCTBEHHOE NPO(PECCHOHATBHOE M JIMYHOCTHOE Ppa3BUTHE,
MpeINPUHUMATEIBCKYIO JEATEIILHOCTh B MPOQecCHOHANbHOMN cepe, NCIOIB30BaTh 3HAHUS 10 MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CHUTYaLUAX

OK 04 3¢ddexTrBHO B3anMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

[1IK 2.2 Pa3paGarbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO JJIsl MPOBEACHHUS pabOT MO TEXHUYECKOMY
00CITy’)KMBaHUIO MMPOMBIIIJICHHOTO (TEXHOJIOTHYECKOTO) 000pYA0BaHUSI.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUalibl, KOHCIICKTLL HGKHHﬁ.

3aganme:

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 BbINoJIHEHUS PadOTHI:
1. Ompenenure, C TOMOIIBIO KAKMX T€OMETPUYECKUX MPE0Opa30BaHUl MOXKHO ITOCTPOUTH IpaduK
3aJJaHHOH (PYHKIHH:

I'paduk dyaxuuun y = f(x) + B mony4aercs napauieIbHBIM TEpPEHOCOM rpaduka
¢bynkuuu y = f(x) B MOJOXKUTEIBHOM HampasieHUH Boib ocu Oy Ha paccrosiHue B,
ecmu B > 0 u B oTpunatensHOM HanpasieHuH Boiis ocu Oy, ecimm B < 0;

I'padpux ¢ynxmum y = f(x + b) nomydaercs mnapamieabHbBIM IIEPEHOCOM Tpaduka
¢byHknuu y = f(x) B MOJOXKUTEITHHOM HaNpaBICHUU BIOJh ocu OX Ha paccTrosHue b,
ecnu b < 0 1 B oTpULIaTEIbHOM HanpaBieHuH B0k ocu Ox, ecnu b > 0.

I'papux ¢ynkuum y = —f(x) momydaeTcss CUMMETPUUHBIM OTOOpaskeHHeM TIpaduka
y=f(X) otHOCHTEILHO OCH OX.

I'padux pynkuu y = Af (x), nosnydaercs pacTsbkeHueM rpaduka y = f(x) BIoiab ocu
Oy ot ocu Ox B A pa3 ipu A > 1 unu cxarueM Boib ocu Oy k ocu Ox B 1/ Aba3 mpu
A<L

I'paduk Gpynkuun y = f(ax), nonyuyaercs cxatuem rpaduka y = f(x) Bromb ocu Ox K
ocu Oy B a pa3 npu a > 1 uim pacTspkeHHeM BIoib ocu Ox x ocu Oy B 1 a pa3 mpu
a<l.

2. TlocTpoiiTe HCXOMHBIN rpaduK.

3. IIpousBenure HyXHbIE TPeOOPA30BAHUS U IIOCTPONUTE HEOOXOIUMBIH rpaduK.

4. Jlns oOorpeBa momemeHus, Temieparypa B kKotopoM paBHa T, = 20°C, uepe3 pamuarop
OTOIUICHMS, IPOMYCKAIOT TopsAuyto Boay Temmeparypoir T, = 100°C. Pacxon mpoxonsieit yepe3 TpyOy
Bobl M= 0,2 kr/C. IIpoxons mo TpyOe paccrosiHue X (M), BoJa oxJyaxjaaercs a0 temneparypsl T°C, npu

= (%1

29



cm | ;=T
X =a—Ilog, ——
Y B Tn
rae ¢ = 4200/x/kr*C — TemI0eMKOCTh BOIBI
y=42 Br/™m ~"C— xos3pdunment Temoodmena
a = 1.4 — nocToAHHAA.
Jo kakoii Temneparypsl (B rpagycax Llenbcus) oxyiaguTcst Boja, v JUTHHA TPYOs! 28 M?

1. y=log,(x —2).
[Toctpoum cHavana rpaduk ynkuuu y = log, x.
I'paduk Gyukuuu y = log,(x — 2) noiydum mapauiebHbIM HEPEHOCOM BI0JIb ocH OX BIIPaBO Ha

2.

F—

v

2. y=logs;x —2
[Toctpoum cHavana rpapuk pynkuun y = logs x.
I'padux pynkuuu y = logsx — 2 noaydum napaiebHbIM IEPEHOCOM BJI0JIb ock (Jy BHU3 Ha 2.

¥y
[]

3. Jlorapudmuyeckue GyHKIIUN paCIpOCTPaHEHBI YPE3BBIYAIHO IIIMPOKO KaK B MAaTEeMAaTHKeE,

TaK U B €CTECTBEHHbIX HayKaX. [IpuBei€éM HECKOIBKO MPUMEPOB UCTIOIB30BAaHUS JIOTapu(MOB B
pa3HOOOpa3HBIX HAYKAX.

B craTuctrke u TeopuM BEpOSITHOCTEH JIorapu(M BXOIUT B PsAJ MPAKTUUECKU BaXKHBIX BEPOSITHOCTHBIX
pacnpenenenuii. Hampumep, norapudmuueckoe pacrpeneleHue UCHONIb3yeTcsl B TeHETHKe U (pu3uke.
JlorHopmanbHOE pacnpeneneHne 4acTo BCTpedaeTcss B cuTyauusx, koraa 101 ucciemyemas BenudnHa
€CThb IPOU3BEICHUE HECKOJIBKUX HE3aBUCUMBIX MOJIOKUTEIBHBIX CIYYAMHBIX IEPEMEHHBIX.
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3akoH bendopaa («3akoH nepBoii UQPBI») OMUCHIBAET BEPOSTHOCTH MOSIBICHHS ONpPEAeNEHHON MepBoit
3Havaue nugpbl NPy U3MEPEHUH PEAJIbHBIX BEITUYUH.

JUisi OIIEHKHM HEW3BECTHOTO MapaMeTpa IIMPOKO MPUMEHSIOTCS METO]] MAaKCUMAJIbHOTO MPaBIONOI00U U
CBSI3aHHas C HUM Jiorapudmuyeckass ¢yHkuusa mnpasaonofodus. @daykryauuu mpu ciydaiHOM
ONy>X/IaHUM ONUCHIBAET 3aKOH XuH4YMHA-KoiMoroposa.

Jlorapudm ucnonb3yercs B ONPEAETICHUAX TaKUX BEJIMYMH, KaK IIOKa3aTelb KOHCTAHThl aBTOINPOTOJIN3A
(caMOMOHM3AIMK MOJIEKYJIBI) M BOJIOPOIHBIN MOKa3aTelb (KUCIOTHOCTU PacTBOpa).

Jlorapudmuueckas crnupaib IepecekaeT CBOM paJinyc-BEKTOPhI IO/ MOCTOSIHHBIM yriioM. Ha ocHoBaHuun
3TOrO €€ Ha3blBAalOT PABHOYTOJILHOM. DTO CBOWCTBO HAaXOJIUT CBOE PUMEHEHHUE B TexHUKE. [[eno B ToMm,
YTO B TEXHUKE 4aCTO NPUMEHSIOTCS Bpamaroniecs Hoxku. Cuia ¢ KOTOpOM OHM JaBsT Ha pa3pe3acMbli
MaTepUaj, 3aBUCUT OT YIJIa PEe3aHud, T.€. yIJIa MEXKIY JIE3BMEM HOXKa M HAalpaBICHUEM CKOPOCTH
BpaleHus. i1 MOCTOSIHHOTO JIaBJICHUS HYKHO, 4YTOOBI YTOJI pe3aHMsl COXPaHsUI IOCTOSIHHOE 3HaUeHHe, a
3TO OyJeT B TOM ClIydae, €Cliy JIe3BUS HOXKEH odepueHsl 0 Ayre jorapudmMuueckoi cnupany. Bennunna
yIia pe3aHus 3aBUCUT OT 00pabaThIBa€MOIro MaTepuaia.

B ruaporexnuke mo sorapuMuYecKod coupanu H3rHOaT TpyOy, MPOBOASIIYI0 IOTOK BOJABI K
jgonacTsM TypOuHbl. bnaromaps Takoi ¢opme TpyObl MOTEpU 3HEPrUM HAa U3MEHEHHME HaIpaBJIeHUS
T€YeHHUs] B TpyOe OKa3bplBalOTCSI MUHUMAJIbHBIMU M HANoOp BOJbl MCHOJIB3YETCSd C MaKCUMaJlbHON
IIPOU3BOIUTEIIBHOCTBIO.

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

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABISICTCSA, €CIIUM pa0d0OTa BBIOJIHCHA B IMOJTHOM 00BEME C COOJIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TOJMYUYUTh MPABUIIBHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10B/JIeTBOPUTENbHO'" BBICTABISETCS, €CJIM pabOTa BBIMOJHEHA HE TMOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u Jorapugmsl
IIpakTnyeckas padora Ne 12
«Pemenue Jorapu(pMuYeCKuX ypaBHeHHU I

Heanb: OO600mUTH, 3aKPeNUTh M CHUCTEMATU3UPOBATh 3HAHUS YYAIIMXCS IO METOJaM peIleHUs
norapu@muueckux ypaBHeHU. POpMUPOBATH HABBIKK PELICHUS YPAaBHEHUH.

BoinosiHeHne padoTsl cioco0cTBYET (POPMUPOBAHMIO:

OK 01 Beibuparh crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;

OK 02 Hcnonb3oBaTh COBPEMEHHBIE Cpe/CTBA IOWCKA, aHajIM3a M HMHTEpIpeTaluu HH(pOpMaruu u
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBITIOJTHEHUS 3a/1a4 MPOPECCUOHANIBHOMN J€ITeIbHOCTH;

OK 04 D¢ dexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAaHIE.

MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MATEPHAJIbI, KOHCIICKTHI JICKIHH.
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3ananme: Pemure norapupmMudeckrue ypaBHEHUS:

1) log,(2x — 6) = 3;

2) log,(2x% —3x — 4) = 2;

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

5 lgvx—7+I1gVv3x—8=1.

HOpHI[OK BbIIIOJTHCHHU A paﬁoTbl:

[lepen HayamoM pemieHHs YpaBHEHHUS HY)XHO HAaWTH OOJNACTh JOMYCTHMBIX 3HadeHUH. Mcmomb3ys
CBOIiCTBa JIOrapu(MOB 00¢ YacTH ypaBHEHUsI MPUBOAUM K OJHOMY ocHoBaHHiO log, f(x) = log, g(x).
[ToteHuupyem obe wactu ypaBHeHus, nomydaeM f(X) = g(x). Pemaem nomyuenHoe ypaBHeHue. T.k.
IIOTCHLIIUPOBAHUE YPABHEHUS MOJKET INPUBECTH K IOSABJICHUIO IOCTOPOHHMX KOpHEH, TO JesaeM
IIPOBEPKY. 3allMCbIBAEM OTBET.

3anucarh 3aJlaHuE B TETPa/b U PELIUTh.

1) log,(2x —6) =3

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

IIpoBepum, NpuHAAIEKUT U HaWAeHHBIA KOopeHb O/13:

2:435-6=81>0

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

x2—2x>+3x+4=0

—x2+3x+4=0

x2—3x—4=0

x,=-1x,=4

[IpoBepum, npruHaIexat 11 HalaeHHble KopHu O/13:

xy=-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
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Otser: x; = —1; x, =4

x>0
x—4>0
Hcnonb3yem cBoiicTBa U onpeaeneHue Jorapudma:
logs x(x — 4) = 1;
x? —4x = 51;
x?>—4x—-5=0;
x, =-1;x, =5.
[IpoBepum, npuHayiexat v HalaeHHble KopHu OJ13:

3) logsx +logs(x—4)=1 OnI3: {

—1 < 0, 3HauuT X; = —1- IOCTOPOHHUI KOPEHb.
5>0;, 5-1=4>0.
Otser: 5
x > 0;
4) log,(2x* —7x +6) —log;(x —2) =log;x OH3: y2x2 —7x+ 6> 0
x—2>0

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

2x2 —7x + 6 = x? — 2x;

2x2 —7x+ 6 —x? + 2x = 0;

x?—5x+6=0;

X, =2; x, =3.

IIpoBepum, npuHaanexar a1 HalaeHHble KopHA O/13:

2>0;

X1 =2;92-22-7-24+6=0
2—2=0
3>0;

X, =3142:32-7-3+6>0;
3—2>0

OtBerT: 3.

®opma npeacTaBaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepun ouenkmn:

Ounenka "0oTJIMYHO'" BBICTABISIETCS, €CIM padoTa BBHIMOJIHEHA B MOJTHOM 00BEME C COONIOeHUEM
HEOOXOMMOM TOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETEC NPABMWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE

3allMCHU 1 BBIYMCJIICHUA.

Ouenka "'xopouno' BBICTaBISETCS, €CIM BBITOJHEHBI TPeOOBaHUS K OICHKE "OTIWYHO", HO JOMYIICHBI

2-3 Henmoyera.

Ouenka "yn0BJIeTBOPUTEILHO'" BBICTABIISCTCA, €CIM pabOTa BBIOTHEHA HE TOJHOCTBIO, HO O0BEM
BBITIOJIHEHHOM YaCTH TaKOB, YTO IO3BOJSET IOJYYHUTh IPABWIBHBIE PE3YJIbTAThl U BBIBOJBI, B XOJE

MPOBEACHUS PAOOTHI OBUTA JOTYIIEHBI OIITHOKHY.

OIIeHKa "HGyIlOB.]'IETBOpI/ITeJIbHO" BBICTABJIACTCA, €CIIU pa60Ta BBINIOJIHEHA HE MOJIHOCTBIO MM 00BEM

33



BBITTOJIHEHHON YacTH pabOThl HE MO3BOJISIET ClIENaTh NPAaBUIbHBIX BBIBOIOB.
Tema 1.3 KopHu, creneHu u jorapugmsi
IIpakTnueckas padora Ne 13
Pemenne jorapupmMuyeckux HepaBeHCTB

Heanb: OO600mUTH, 3aKPeNUTh M CHCTEMATU3UPOBATH 3HAHUS YUYAIIMXCS MO METOJaM pEIICHHS
norapu@mMuueckux HepaBeHCTB. DOpMHUPOBATH HABBIKK PEIICHUS HEPABEHCTB.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHUTEIBHO K
Pas3IUYHBIM KOHTEKCTAM ;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH H
MH(GOPMAaLMOHHbIE TEXHOJOTHH JUIs BBIIOJIHEHUS 3a/1a4 IPO(pEeCCHOHATIBHON 1€ TebHOCTH;

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

MatepuaibHoe o0ecnieyeHue:

WuauBuyanbHbIE 3aJaHNS, CIIPAaBOYHBIE MaTEPUANIbl, KOHCIICKTHI JIKIUH.

3ananue: Pemure gorapudMUUecKre HEPaBEHCTBA:
1. log,(5x+3) < 3;
2. logys(3x +4) = loggs(x* + 6);
3. log,(x* —9x+4) >4

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

ag(x).

[Tpu pemennu norapupMUYECKUX HEPABEHCTB HY)KHO YYUTHIBATh CBONCTBO MOHOTOHHOCTH
JorapupMuUUecKoil GyHKIIIH, T.€.

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

Pemenne J'IOl"apI/I(i)MI/ILIeCKOFO HCPAaBCHCTBA CBOJUTCA K PECIICHHUIO CUCTEM HCPABCHCTB!

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

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

gx)>0
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3anucarh 3aJJaHUE B TETPAJb U PELIUTh.

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

5x+3>0;

CocraBuM CUCTEMY: {Sx +3< 23

5x+3>0;:>{5x>—3;:>{x>—0,6;

5 +3<5 5x <5 x<1 Omer (—0,6;1]

PemmM coCTaBIEHHYIO CHCTEMY: {
2) loggs(3x +4) =loggs(x* +6)

CoCTaBUM CHCTEMY HEPaBEHCTB, YUUTHIBAsA, UTO 002 JorapuGMuUpyemMble BHIPAKEHNS JOKHBI OBITH
ITOJIOKHUTCIIBHBIMHU 1 OCHOBAHUC MCHBIIIC 1
3x+4>0
{ x>+6>0
3x +4 < x? +6.

Pemum COCTAaBJICHHYIO CUCTEMY:

3x+4>0 3x > —4 x>—§
3x +4 < x? +6. —x?43x+4-6<0.

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

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

B = T,
1 2

Haiiném pemienne cucreMst:
o S L
1
-5 1 2

Ortser: (—1%; 1] U [2; 4+ )

3) logi(x? + 7x + 10) = —2

CocTaBuM cucTEMY HEPaBEHCTB, YUUTHIBAs, UTO JIOTapUPMUPYEMOE BbIpaKE€HUE JTOJKHO OBITh
MTOJIOKUTEIBHBIM U OCHOBAaHWE MEHbIIE 1.

X2 +7x+10>0

1n\"2;
x2+7x+10S(—)
2

{x2+7x+10>0.
x>+ 7x+10< 4
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Pemraem kBagpaTHbIe HEPABEHCTBA:
X2 4+7x+10>0
X +7x4+10=0

x1:—5; x2:—2 + - +

x> +7x+10< 4
X>+7x+6=0
x1:—6;x2:—1 + - ;l:.

Haiiném pemienne cucreMst:

J PAUNHENN NS
6 5 2 1
Orter: [—6;—5) U (—2;—1]

(I)opMa NMpeacTaBJdCHUsA pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepun onenku:

Ouenka "OTJHYHO'" BBICTABIIACTCS, €CIM padOTa BBHIMOJHEHA B TOJHOM 00BEME C COONIOJICHUEM
HEO0OXOIMMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "xopomo'" BBICTaBIISETCS, €CJIM BBIIOJHEHBI TPEOOBAaHUS K OLIEHKE "OTIMYHO", HO JTOMYLICHBI
2-3 HenoueTa.

Ouenka "ynoBJ1eTBOPUTEIBLHO' BBICTABISETCA, €CJIM pabOTa BBINOJTHEHA HE TOJHOCTBHIO, HO O0BEM
BBIIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISAET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MPOBEACHUS PAaOOTHI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey/I0BJIETBOPUTEIBHO' BBICTABISIETCS, €CIIM pa0OTa BHIMOJIHEHA HE TOJHOCTHIO WIH 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKCHUH

IIpakTnyeckas padora Ne 14

«PaguaHHBIH MeTOJ U3MEPEHN YIJIOB BpAallleHUs U CBA3b ¢ rpaaycHoi mepoii. Haxoxxnenue
3HAYECHUH TPUTOHOMETPUYECKHX QyHKIMID)

Heab: dopmupoBaTh HaBBIKM IEpexojia OT paJuaHHONW Mepbl YIJOB K I'paayCcHOM W 0OpaTHO,
HaXOXXJICHUS 3HAUYEHUH TPUTOHOMETPUUYECKUX (PYHKIUH.

Brinosinenue padorsl cnocod6cTByeT GOPMUPOBAHNIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE;
I1IK 2.2 Pa3pabarbIBaTh TE€XHOJIOTHYECKYIO JOKYMEHTAIMIO JUIsl MPOBEJACHUS pabOT MO TEXHHUUYECKOMY
00CITYy’)KUBaHUIO MMPOMBIIIJIEHHOTO (TEXHOJIOTHYECKOTO) 000pYA0BaHUSI.
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKI_[I/II\/JI.

3aganmue:
1. BrIpa3uTe B paanaHax BEIMYUHY YTJIa, 33JIAaHHOTO B Ipaaycax
a) 150° 6)450° B)40°
2. BripasuTe B rpagycax BeIMYHHY YIJa, 33JaHHOTO B pajinaHax

T 41T
a) — 0) 4w B) —
) To ) ) S
3. Mcnonw3ys onpeneneHus TPUTOHOMETPHYCCKUX (PYHKIUH, HAHAUTE 3HAKU STUX (YHKIIUN IS
YIJIOB:

2
a) —210° 6) ?"
4. 3ybuatoe koneco umeer 72 3ybua. Ha ckoiapko TpajycoB MOBEPHETCS KOJECO MPHU MOBOPOTE
€ro: a) MpoTUB YacoBOU cTpenku Ha 21 3yberr; 0) mo yacoBoii ctpenke Ha 144 3y6ma?
5. lIkuB snekrpomotopa aemaer 6000 o6OpoTOoB B MUHYTY. BbIuuCINTE YrIOBYIO CKOPOCTH
BpAIICHHS B TPAlyCcax B CEKYH/Y U B paJliaHax B CEKyHIY.

Ilopsinok BbINOJIHEHHS PadOThHI:
1. Paguannas u rpagycHas Mepsl cBsizaHbl 3aBUcMMOCTBhIO 180° = m paguan. I[lostomy 1° =

s ° T
——, 3HAYNT X ° = — @ pajidaH.
180° 180

o . 180°
2. YrtoOBI BEIpa3uTh YTOJI B TPAyCHOW MEpe BOCIIONIB3YHTECh COOTHOIIEHHEM 1paj, = .

3. Haueprure eIUHWYHYIO OKPYXHOCTh, OTJOXHUTE 3aJaHHBIA  yroj, TIOMHS, 4YTO
HOJIOKUTEIbHBIM ~ CUMTAETCSl YroJ, OTKJIAAbIBAEMbIil IMPOTUB 4YAaCOBOW CTpENKH, a
OTPULIATENIBHBIM — I10 YaCOBOM CTpEJIKE.

1. BeipasuTe B pajnaHax BeIMUUHY yIJIa, 33JJaHHOTO B Ipajlycax
a) 120° 6)225° B)10°

a) 120° = ——-120° =&, 6)225° = ——.225° =L p)10° = =—.10° = =,
180 3 180 4 180 18
2. BLIpaSI/ITC B I'pagycCax BCIIMUYUHY yIJid, 3aJaHHOTO B paJuaHax
3m 6) 2n B) o
a 5 9 6
) T=20T o080 6) 2 =202 = 400 5) T =2 F = 150°
5 b3 5 9 T 9 6 T 6

3. Ucnonp3ys ompeneneHus: TPUTOHOMETPHYECKIX (DYHKIHH, HaWIUTe 3HAKK ATHX (DYHKIHMHA IS
YTJIOB:
3
a) —120° 0) =
[TocTporM €IMHWYHYIO OKPYKHOCTh M OTJIOXHMM JaHHbIe yribl. Yron—120° oTknaasiBaeMm 1o
yacoBoii cTpenke. Touka, coorBeTcTBYIommast yriay —120° nexxut B |11 uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—=120°) > 0, ctg(—120°) > 0.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHHe

Kpurtepun onenkmn:
Ouenka "oTJMYHO'" BBICTABISACTCA, €CIM pabOTa BHITIOJIHEHA B TTOJIHOM 00BEME C COOJI0ICHUEM
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HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 He04YeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBINOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThl U BHIBOJIBI; B XO/I€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey/J10BJIeTBOPUTENbHO'" BBICTABISACTCS, €CJIM PabOTa BBIMOJHEHA HE IMOJHOCTHIO WIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJISAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckas padora Ne 15

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHUX BbIpaxkeHuil. OCHOBHbIE TPUTOHOMETPUYECKHUE
TOKIECTBA»

Henab: ®opmupoBaTh HaBbIKM IPEOOpPa3OBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHHUH, HCIOJIB3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOKIECTBA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupare cnocoObl pemieHus 3aaad MpOoPecCHOHATBHON NEATENbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 04 DddexTrnBHO B3aUMOCHCTBOBATh U pad0OTAaTh B KOJUIEKTHBE U KOMaH/IE.

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

3aganue:
1. Haligute 3Hau€HUs TPUTOHOMETPUYECKUX (DYHKIIUH, €CIIM U3BECTHO:

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

0<wt<§.

ITopsinok BbINOJHEHHS padOThI:

1. 3anummuTe ycioBue.

2. 3anumuTte (GOpPMYNIBl OCHOBHBIX TPUTOHOMETPHUECKHX TOXKJIECTB, COJEpKallue JaHHYIO
(GYHKIUIO U TY, KOTOPYIO HE0OXOIUMO HaNTH.

3. Beipa3zute HeusBecTHyr0 (yHkimio. Ecau HeoOXOAMMO U3BIEYb KBaJpaTHBIM KOpPEHb, TO
OTIpeIeNTuTE 3HAK UCKOMOW (DYHKIIUU, UCIIONB3Ys 3aJIaHHYIO YETBEPTh.

4. BpluuciuTe 3HAUYCHHsI BCEX HEU3BECTHBIX (DYHKIIMH.
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1. Jlano: cos x= 0,8, 3;” << 21

Haiitu: sin , tg «,ctg <
Pewenue:
1)3aruiieM OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO
cos? « +sin? o= 1
Beipaszum u3 Hero uckomyro QyHKIHIO Sin X= +vV1 — cos? «
Tax kak cunyc B |V yeTBepTH HUMeET OTpHUIIATENLHOE 3HAYCHHUE, TO

sin x= —y/1-0,64 = —0,36 = —0,6.

2) 3anuieM OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO
Sin «

tg x=
g co0s X
[ToxcraBUM M3BECTHBIE 3HAUEHUS U HailleM HEM3BECTHYIO (PYHKIIHIO
-0,6 6 3 0.75
0,8 8 4 ’
3) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO

tg x<-ctga =1

tg x=

1
Boipasum u3 Hero HckoMyro QyHKIUIO ctg &= o

t * 1
=—— = —] —
ctg 3

3. JlaHo:) sin «= 0,6,2 <xX<Z T

Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPUIECKOE TOKACCTBO
cos? « +sin? <=1
Bripasum u3 Hero HCKOMyro QYHKIHUIO cos X= +V1 — sin? «
Tak kak xocunyc Bo Il yerBepTH oTpHuareneH, To cos = —/1 — 0,36 =

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO

, sin «
X=
9 CcO0S X
[ToxcraBUM M3BECTHBIE 3HAUEHUS U HaiIeM HEM3BECTHYIO (DYHKIIHIO
t 06 6 0,75
XX= =—==——== -0,
9%= 08~ "8 4

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

1
Beipa3um u3 Hero HCKOMyI0 (QyHKLUIO Ctg K= o

t 4 1

C A==—— = -] —

g 3 3
3w

4. Jlano: tg «= —23 <X<L 1T

Haiitu: cos &, sin &, ctg &

Pemrenue:
1) 3anuiieM OCHOBHOE TPUTOHOMETPHUECKOE TOXKIESCTBO
tg «<-ctga =1

1
Bripasum u3 Hero uckoMyro GyHKIUIO ctg o= o
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1
ctg x=—1 3
2) 3anuieM OCHOBHOE TPUT'OHOMETPHYCCKOE TOXKIECCTBO

) 1
1+tg? o= ——
cos*® &
BbipazuMm 13 Hero HCKOMy0 QyHKIUIO c0S X= * N
g
1 1 4
Tak kak xocunyc Bo |l yeTBepTH oTpHLIATENEH, TO COS X= — == —==—C= -0,8
14— 2

3) 3anuiiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
cos? « +sin? o= 1
Beipaszum u3 Hero uckomyroo QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo || deTBepTH MOTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.
2. Konebanwue Hanpspkenus 3amaercs opmyoit: U(t) = Uy, cos(wt + ¢,).Haiinute 3HaueHue
HaIpsKEHUs, €CJIM u3BecTHO, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIIU pabdOTa BBIOJIHEHA B IIOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MpOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCA, €CIM pabOTa BBHIMIOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYCCKHUX BbIPAKCHUH

IIpakTyeckoe 3ansaTue Ne 16

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpa:keHH . POpMyJIbl C105KeHH s, YIBOCHHS.
®opmy.sl npuseaeHus. [IpeodpazoBanue cyMMbl TPUTOHOMETPHYECKHMX (PYHKIMH B IPOU3BE/ICHUE,
npeodpasoBaHue NPOU3BEACHUS TPUTOHOMETPHYECKUX QYHKIMIT B CyMMY»

Heabr padorbl: HayuuTbes mpeoOpa3oBHIBATH TPUTOHOMETPHUECKUE BBIPAKCHHS, HCIOJb3Ys
TPUTOHOMETPUIECKHE (DOPMYIIBI.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Beibuparh crnocoObl pemieHust 3aaad Npo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTATh B KOJJICKTUBE M KOMaHIE
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKI_[I/II\/JI.

3aganmue:
1.Brruncnure

€0512°-c0548°—sin12°-sin48°

€0554°-5in36°+c0s536°-sin54°

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

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

c0s78°—cos42°
cosa—cos3a+cos5a—cos7a

5. YopocTure BbIpaKeHUE— : , _ .
sina+sin3a+sin 5a+sin 7a
sin2a+siné6a

6. JIOKaKHTE TOKAECTBO: —————— = tgda
IMopsiiok BHINOJIHEHHSI PA0OTHI
1) 3anuinuTe 3aJaHue W ONPEACIHUTEe, KaKUMH (POpPMyJaMd TPUTOHOMETPHU
HY>KHO BOCIIOJIb30BaThCSI.
2) [Tpumenure 3t HOpMyYIIHI.
3) VYnpocture  monmydMBIIEeCS — BBIpaKEHHME.  Bplumcnmure, ecimm  3TO

HE00X0UMO, 3HAYCHUE BBIPAYKEHUSI.

Xon pelieHus:

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

Pemenue:
c0s71° - cos26° + sin71° - sin26°
sin20° - cos25° + cos20° - sin25°
Z[J'ISI peUICHUS HaM HeO6XOI[I/IMO HUCIIOJIB30BaTh q)OpMy.TIBI CJIOKCHMUA:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
cos71° - cos26° + sin71° - sin26°  cos(71° —26°)  cos45°
sin20° - c0s25° + c0s20° - sin25°  sin(20° + 25°)  sin45°

in(180°+a)-t, —180°)- 360°—
2. VipocTuTe BhIpaeHue: S0t Bx1807cos (360" a)
ctg(z—a)-ctg(m+a)-cos(—a)

=tg45° =1

[Ipu pemeHun 3TOro 3aJaHus HYXHO NMPUMEHUTH (OpMYNbl NMpuBeneHus. i1 3TOro BCIIOMHUM
MHeMoHHMuecKkoe npaBuiio: 1) Hazpanue QpyHkuMu He MEHSIETCS, €ClIU K apryMEHTy o pubasisercs —mn
wi 7h.

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

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

Hatinute sin(x +8).
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Pemenue: Jlst perenus HaMm HYXHO HUCMOJIb30BATh bopmymy CIIOXKEHUA
sin(a + B) = sina - cosp + cosa - sinf

Ho HaM HeW3BECTHBI 3Ha4YeHuss cos X u singf.

Haiinem cHavama 5T 3Ha4E€HMsI, HCTIOJIB3YSl OCHOBHOE TPUTOHOMETPUUYECKOE TOXKICCTBO:
cos? « +sin? x=1

Bripazum u3 HEro uCKoMyro PyHKIHIO cos x= +V1 — sin? «

sinf = +./1 — cos?p

64 289 64 15
Tak kak Kocunyc Bo || ueTBepTH oTpHuATENEH, TO cos o= — |1 — = /E — e =T

v . 16 25 16 9 3
Tax xak cuHyc B | YeTBEPTH MOJIOKUTENBHBIN, TO sinf = J 1-= G x=dx=%

[ToncraBuM HaliieHHbIE 3HAUE€HUS B (DOPMYITY M BBIYMCIUM 3HAYCHHE
sin(x +p).
) 8 4 15\ 3 32 45 13
sin(« +£) = — §+( ) =

175 \"17/'5 8 8 85

o sin68°—sin22°
4. HaI/LZ[I/ITe 3HAUCHUC BBIPAXKCHUA. ———————
c0568°—c0s22°

JUis pelieHus HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu NHpeoOpa3oBaHHUs CYMMbl U Pa3HOCTH
TPUTOHOMETPUUECKUX (YHKIIUI B IPOU3BEIACHUE:

a+pf a—p
cosa + cosP = 2cos - CoS
2 2
at+fB a-p
cosa — cosf} = —2sin - sin
2 2
a+ a—
sina + sinf = 2sin p - cos p
2 2
. . atp a-p
sina — sinff = 2cos 5" sin—

Pemenue:

68° + 22° . 68°—22°
sin68° — sin22° 2cos 7 " sin 7 _ 2c0s45°-s5in23°  cos45° L4
c0s68° — c0s22°  _, . 68°+22° . 68°—22°" —25in45°-s5in23°  sin45° ctg
sin > sin >

=-1

e eim3assing
5. JIOKaXKUTE TOKAECTBO: oo o INOE

—_— = tha
cosa+cos3a+cos5a

I[J'IH pCH_IeHI/IH HaM Hy)KHO BOCIIOJIB30BATHCA (bOpMYJ'IaMI/I HpCO6pa3OBaHI/I${ CYMMBI u paBHOCTI/I
TpI/IFOHOMeTpI/I‘IeCKI/IX q)yHKI_[I/II\/II B HpOI/ISBe)IeHI/Ie.

Pemenue:
sina+sin3a+sins5a

= tg3a
cosa+cos3a+cos5a
Beimumem OTACJIBHO JICBYIO YaCTh TOXACCTBA U npeo6pa3yeM €€, UCIIOJIB3YyA q)OpMy.]'H)IZ
sina+sin3a+sins5a __ (sina+sin5a)+sin3a _ 251‘"“25“'005“_25(1"'51'"3“ __ sin3arcos(—2a)+sin3a __

a+5a_wsa—5a+cos3a cos3a-cos(—2a)+cos3a

cosa+cos3a+cos5a (cosa+cos5a)+cos3a 2cos > >
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Bocnionbs3yemcest 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a +1) sin3a

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a +1) cos3a go¢

tg3a = tg3a
ToxxaecTBO qOKa3aHO.

(I)opMa NMpEeaACTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBINOJTHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

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

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT IMOJIYYHTH IMPABWIBHBIE PE3YJIbTAThl U BBIBOJBI; B XOJC
MpOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIeTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBbIE MOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IMpakTnyeckoe 3ansiTue Ne 17

«IlocTpoenne rpapMKOB TPUTOHOMETPUYECKUX QPYHKIMIA C MCIIOJIb30BAHUEM
reoMeTpMYecKuX Nnpeodpa3oBaHuiD)

Heab padorbl: HayuuThcs cTpouTh rpaduKu TPUTOHOMETPUUECKUX (DYHKLINN

BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

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

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

IMopsaok BbINOTHEHHSI PAGOTHI:

[Tpu mocTpoeHnu rpaduka HyKHO BOCIIONIB30BATHCS MTPe00pa3oBaHUSIME IpaUKOB.

1.y = f(x) + b — rpapux ¢ynkiuu nomydaercs u3 rpaduka ¢yHkipm Yy = f(X) myrem
napauIebHOTO TIePEeHoca ITOro rpaduka Ha BenmuuuHy Baoib ot OY. Ilpu stom, ecim b>0, To rpadux
byukiun f(X) + b pacmonaraercs Boiie rpaduka Gpynkuuu f(x), ecau b<0, To HibKe 3TOTO rpaduKa.

2.y = f (X + b) — rpadpux ¢dyHkumm momyyaercs u3 rpadpuka ¢pyHkpu y = f(X) ¢ momoIsio
MapajuieIbHOTO MEepeHoca 3Toro rpaduka Ha BenuuuHy b Brois ocu OX, npu 3toM, eciu b>0, To casur
BJIEBO, a ecii b<(, TO cIBUT BIpaBo.

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

4.y = a f(x) — rpadpux ¢ynkuum mnomydaercs u3 rpaduxa ¢yHkuumum y = f(x) ¢ momoruibio
pacTshKeHUs Wiu cxatus rpaduka mo ocu OY mpornoprmoHaibHO KOdGPHUIMEHTY a, TpHYeM,
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ecnu @ > 1, To Bce opanHaThl rpaduka af(x) yBennuuBaroTcs B a pas, eciu a < 1, TO yMEeHbLIAI0TCS
B a pas.

5.y = fla x) — rpaduk QyHkuum nomydaercs u3 rpadpuka QyHkmuu y = f(X) ¢ MOMOIIBIO
pacTshKeHUs WIN CKaTHsl BAOJIb oc OX MponopuuOHaNbHO KOAPOHUIUHUEHTY a, IpUudeM, eciu, a > 1, To
rpaduk cxxumaercs B a pas, eciu 0 < a <1, To pactsrusaercs B 1/a pa3.

6.y = | f (x) - JUIS TIOCTPOEHUS 3TOTO rpaduka HYKHO MOCTPOUTh rpadux Qynkuuu y = f(X) u
oTo0pa3uTh oTHOCUTENBbHO ocu OX Te yacTH rpaduka, KOTOpbIe PACIOIOKEHBI HUXKE STON OCH.

ITocne nmocrpoenus rpaduka NpoBeIUTE UCCIe0BaHUE (PYHKIUH 110 0011l cxeMme.

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

Chauana noctpouM rpaduk GyHKIHU y = cosx

[Tepenecem rpaduk GyHKIUU y = cos x Hag BieBo. [lonyuum rpadux GyHkumu y = cos(x + g).
PactsiHeM rpaduk nonyuuBiieiics GpyHKIuU B 2 pasza B1ojb ocu OY.

i
) =2C08 X+
! {3]

Hccnenyem dyHKImIo mo oomiei cxeme:

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

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

7. T=2m.

orwdPE

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIe0BaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTENIbHO' CTaBUTCS, €CIM pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO O0BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIOIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET C/ENATh MPABHIILHBIX BBIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IMpakTnyeckoe 3ansiTue Ne 18
Onucanue Npou3BOJACTBEHHBIX MPOLECCOB ¢ MOMOIIbI0 rpadukoB GyHKIU
Heapb padorbi: HayuuThcs ucnoab3oBaTh rpaduku GyHKIUN B pelIeHUH MPUKIAIHBIX 33124

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

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

IIK 2.2 Pa3pabarpiBaTh TEXHOJOTHYECKYIO TOKYMEHTAIIMIO JJIA MPOBEIEHUS pabOT MO TEXHUYECKOMY
00CITY’)KUBAaHHIO IPOMBIIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BAHUS.

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

3aganue:

1. Ha pucynke n3zo0paxen rpaduk 3aBUCUMOCTHA KOOPIMHATHI OT BPEMCHH
KoJ1eOIronerocs Tenia.
[ -

r

L

ITo rpaduky onpenenure: 1) amMmmauTyny konedanuii; 2) nepuos KonebdaHuii; 3) 4acToTy
Kose0aHuii; 4) 3anuImKTe ypaBHEHNE KOOPAUHATHI.

2. Ectb MraoBenHas ¢pororpadus BOJHbI B pE€3MHOBOM ILIHYpE.
Omnpenenure: 1) [UIMHY BOJHBL; 2) aMIUIMTYAY KOJIeOaHHUM yaCcTHUEK LIHYpa.

M

0'15\3%156\>

3. Ilo npeacraBiaeHHOMY IrpaduKy OnpeaenuTe aMIUIUTYy U IepHo/] KoJeOaH i
HUTSHOTO MasATHHKA.
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1

0 >
2\ tc

-1

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOAHHIA ONPEIEIIUTh AMILTUTY LY, YTIIOBYIO
CKOpOCTB, IEPHOA U YacTOTy. HauepTuTs rpaduk JaHHOTO TApMOHUYECKOTO KOJIeOaHMs.
1) x =15 sin 3xt

2) x = 8 sin /3t

3)x =10 sin zt

IMopsinok BbINoJIHEHUs PAdOTHI:

1) O3HaKOMHUTBCS C YCIOBHEM 3aJ1a4d, TPOAHATH3UPOBATh TpaduK.

2) Ilo rpaduKy, HUCIIONIB3YsI CBOMHCTBA TPUTOHOMETPUUYCCKUX (YHKIIUN, ONPEACTUTh HEOOXOAUMBIC
BEJIMYHHEI, 3aITHCAaTh OTBET.

[Ipu pereHny 3a1a4 HEOOXOIMUMO HCIIOIB30BATH CBOMCTBA TPUTOHOMETPHYECKON (DYHKITHH
y =sin x.

®yHknus y = sin X

I'padrkoM HYHKIIUH SBIISIETCS CHHYCOM/IA.

[ToTHY!0 HETOBTOPSIOIIYIOCS YaCTh CHHYCOH/IbI HA3bIBAIOT BOJHON CHHYCOH/IBI.

ITosI0BHHY BOJIHBI CHHYCOM/IBI Ha3bIBAIOT TTOJTyBOJIHOW CHHYCOMIBI (HIIH apKOi).

y=sinx Y A T=27

’ < >

CeoiicTBa pyHKIUH Y= SiN X:

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

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

3) D10 HeueTHast QYHKUHUS.

4) Ot1o HenpepbIBHAS (QYHKLUS.

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

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

7) Ha mpomesxyTkax [27n; w + 27tn] QyHKIUSA NIPUHUMAET MOJIOKUTENbHbIE 3HaueHus1. Ha mpomexyTkax
[-m + 27n; 27n] QyHKIMS TPUHEMAET OTPHUIIATEIILHBIC 3HAYCHHUSI.

8) IIpomexxyTku Bo3pactanus GyHKuu: [-/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHkuuu: /2
+ 27mn; 3n/2 + 2nn].

9) Touku MuaUMYMa pyHKIMK: -1/2 + 27tn. Touku MakcumMyma QyHKIUM: /2 + 2mn
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10) ®ynkuus orpaHudeHa cBepxy u cHu3y. Hanmensinee 3HaueHue GpyHkuuu —1, Hanbospliee 3HaYCHUE
1.
11) Oro nepuoanueckas pynxuus ¢ nepuogom 2n (T = 2)

(I)opMa NMpeacTaBjJaCHus pedyJjibTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCIICHHA.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO ITO3BOJIAET IMOJYYUTh IPAaBUIbHBIC PE3ylbTaThl U BBIBOJBI; B XOJIE
MIPOBEICHUS pa0OTHI OBUTH JOIMYIIEHBI OIIHOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
[MpakTnyeckoe 3ansiTue Ne 19
«IIpocreiiue TPUrOHOMETPHYECKHE YPABHEHUS 1 HEPABEHCTBA)
Hean pabdotbi: HayunThes pemars npocTeiie TPUroHOMETPUYECKUE YPABHEHUSI.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriOupatp criocoOsl pemieHus 3a1a4d npoecCHOHaIbHOW JESTEIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CPEICTBA MIOUCKA, aHAJIM3a U MHTEPIpEeTaluy UHpOopMaluu u
MH(pOPMAaIMOHHbIE TEXHOJIOTUH [T BBIMOJIHEHHS 3a/1a4 MPO(pECCUOHATLHOMN 1eATEIbHOCTH

MarepuajbHoe obecnedeHne:
I/IH}]I/IBI/IHyaJ'H)HBIe 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI .]'IeKHPIfI.

3ananme:
Pemmte TPUTOHOMCTPUYCCKUEC YPABHCHUS:
1) cos3x =0
- T _
2) sin (Zx - Z) =-1
3) 3tg (4x + g) =—V3
™ _ V3
4) ctg (2x+g) =-7
5) sindx - cos3x + cos4x - sin3x = %

Iopsinok BbINMOJHEHHSI PadOThI:
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1. 3amucaTe ypaBHEHHE W ONpPEICIHTh, K KAKOMY BHUAY OHO OTHOCUTCS M Kakod Qopmyron
HEOOXOIMMO BOCITOIb30BAThLCS.

2. PemnTh ypaBHEHHE.

3. 3ammcaTh OTBET.

Pemmmre TpuronomMerpuueckre ypaBHEHUA:
1) sin2x =0

3TO ypaBHEHHE OTHOCUTCS K YACTHBIM CIIy4asiM, IIO3TOMY KOPHH HaXOIATCs 1O (hopMmyIie

XXXXXXXXXXXX
2x = mn,nez,

OTtBeT:x = gn, neZ
T
2) cos (5x +§) =-1

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

x=m+2nn, n€Z

XXXXXXXXXXXX
5x+§=n+2nn, nez
5x = n—§+2nn, nez
5x = 2?” + 2mn, neZ
X = s + Z—Hn, nez
15 ' 5
0 2n + 2n 7
TBEeT: X = —+—n, nheE
15 5
3) 2cos3x=-1
1

Paznenum o6e yactu ypaBHeHus Ha 2. [Tomyunm ypaBHeHI;Ie. cos3x = ——.
910 YPaBHCHUEC HEC ABJISICTCA YACTHBIM CJIy4acM, a = —E,|a| <1. HOBTOMy OHO HMMECT PCHICHUC,
KOTOPOE€ HAXOAUTCA 1Mo GopMyJie: x = +arccosa + 2mn, neZ

3x = tarccos(— %) + 2nmn, neZ
3x = *(m — arccos %) + 2mn, neZ
3x =+(r — g) + 2nn, neZ

3x = i%n+ 2nn, neZ

s
4 tg(ex—5)=-7
VYpaBHEeHHE UMEET pelIeHre, KOTOPOEe HaXOAUTCs o popmynie: x = arctga + mn, neZ

T V3
6x — 7 = arctg 3 + nn, nezZ

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

6x—§= —arctg§+nn, nezZ
6x—§= —§+7m, nezZ
6x = —E+£+7m, nezZ

6 4

Vs
6x = o + nn, neZ

s s
x=—+4-n, neZ
72 6
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T T
OTBeT: x = 7 + gn, nezZ
V3

5)cos6x - cos3x + sinbx - sin3x = Y
BumuM, 9To NeBYyIO 9acTh MOKHO CBEPHYTH IO JOPMYJIaM CIIOKCHUS:
cos(a + B) = cosa - cosp F sina - sinf

V3
cos(6x — 3x) = 5

cos3x =

| G

TeHepb YpaBHCHHUC SBJIACTCS HpOCTei/'IHJI/IM M €ro KOpHM HaxXOAATCs MO (I)OpMyHe: x = tarccosa +
2nn, nez.

3x = +arccos ? + 2mn, neZ

3x = i%+ 2nn, nez
m 2
—18 3

0 _+7r+27r Z
TBET: X = t51T3 n, ne.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHE

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJICHUEM
HEOOXOMMOW TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIYIIEHbI
2-3 HenoueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCTU TaKOB, YTO IO3BOJISIET IMOJYYUTh NPABWIBHBIE PE3YJAbTaThl M BBIBOJBL, B XOJIE
MpoBeACHUS PAOOTHI OBUIH TOMYIIEHBI OITUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 2.2 Tpuronomerpnueckne ypaBHeHHsI U HEPaBEeHCTBA
IIpakTuyeckoe 3ansaTue Ne 20

«Tpuronomerpuyeckue ypaBHeHHsI 1 MeTOAbI MX pelICHUS»
Heanb padorbl: HayuuTscs pemars TPUTOHOMETPUUECKHE YPAaBHEHHUS.
BbinosiHeHue pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiGupats crioco0sl pemuieHus 3aaad npopecCuOHaTbHON JEATeNbHOCTH MPUMEHHUTENBHO K

pa3IMYHbIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POPMAIMU U

I/IH(bOpMaIII/IOHHBIe TCXHOJOTHH JJIs BBIITIOJIHECHUS 3a/1a4 HpO(l)eCCI/IOHaJ'IBHOfI JCATCIbHOCTH

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

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

2) 8sin®x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(mr—x) +8cos(m+x)+7 =0

Ilopsinok BbIOJHEHHS padOThI:

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

2. Ecnu Heo6XxonuMo, BBEJUTE HOBYIO MEPEMEHHYIO M PELIMTE ypaBHEHHE OTHOCHUTEIBHO ATOM
nepemeHHo. llocime pemeHus ypaBHEHHMS C HOBOM IIEPEMEHHOWM BEpHHUTECh K 3aMeHe. J[oikHO
IIOJIYYUTBCS NIPOCTEHIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUMB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. IloMHUTE, YTO, €ciaM ypaBHEHHE COACPKHUT (YHKUUU y = tgx,y = ctgx, TO HEOOXOIUMO
y4decTb UX 00JacTh ONpeIeICHHS.

3. Ecnmn ypaBHEHHE MOKHO TPEACTAaBUTh B BHJE MPOU3BEACHUS HECKOJIBKHX MHOXHUTEICH, U
IIpaBasl 4yaCTb paBHA HYJIIO, TO PA3JIOKHUTE JIEBYIO 4acTb HAa MHOXXMTEIU U UCIOJIb3YH MpPaBWIIO, KOIZA
IIPOU3BEJICHUE pPaBHO HyM0. [IpupaBHAB KaXKIblii MHOXHTEIb K HYJIO, IIOJIYYUMM HECKOJBKO
IPOCTEHIINX YpaBHEHUH, KOTOPbIE HEOOXOAUMO PELINTh, YUUTHIBAS 00JIACTh JOMYCTUMBIX 3HAUCHHH.

4. 3anuumure OTBET.

Pemure TpuroHoMeTpuueCKUe ypaBHEHUS:

1) 2cos?x + cosx = 1

Pewenne:

OTO ypaBHEHHE C IIOMOILIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

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

[lepeneceM | B neByr0 4acTh U MOJTYYUM MOJTHOE KBAIPATHOE YpaBHEHHE

2t2+t—-1=0
D=1-4-2-(-1)=9, VD=3

t_—1—3_ N

1= 4_ - )

_—1+3 1

2
BT TaT2
BepHemcs k cTapoii mepeMeHHOM:
cosx = —1 U cosx = %
[lonyunnu nBa MPOCTEWINUX TPUTOHOMETPUYECKUX YpPAaBHEHUS, IEPBOE OTHOCUTCS K YaCTHBIM
cllydasM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.
1Dcosx = -1
x =m+ 2nn, neZ
2)cosx ==
2

1
x = *arccos 2 + 27n, nezZ

T
X = i§ + 27n, nezZ
OTBeT: x =m+ 2nn, x = i§+ 2nn, neZ
2) 2cos*x +sinx —1 =10
Pemenue:

OT0 ypaBHEHHE COACPKUT pasHOMMEHHbIE (DYHKIIMHU, TTO3TOMY Cpa3y BBECTH HOBYIO MEPEMEHHYIO
HE IOJIYYUTCS.

Bocnonbe3yemcsi OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKJIECTBOM U BBIPa3UM OJHY (DYHKIIHIO uepe3
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ApYryro:
cos?’x + sin*x =1

cos’x =1 —sin’x

2(1 —sin’x) + sinx—1=10

2 —2sin’x +sinx—1=0

—2sin’x +sinx+1=0

2sin®x —sinx —1=10

DTO ypaBHEHHE C IMOMOIIBIO BBEICHUS HOBOW NEPEMEHHOM MOMXHO TPUBECTH K PELICHUIO
NPOCTENIINX TPUTOHOMETPHUYECKUX YPABHEHHH.

Ilycrs sinx = t, TOrma Hallle YpaBHEHUE IIPUMET BUI: 2t2 —t—1 =0
Y

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

" _1-3 1

1= 4 - ’
1+3

tzz—:

4

RTINS
Il
—_

BepnemMcs k ctapoit mepeMeHHO:

sinx =1 150041 sinx = —%.

[lonyunnu nBa MPOCTEUIIMX TPUTOHOMETPUYECKUX YPABHEHHsI, MEPBOE OTHOCUTCA K YaCTHBIM
CJIydasiM, a BTOPOE peraercs o oomieit popmyne. Pemum ux.

1) sinx =1 x = §+ 2mn, neZ
2) sinx = —%. x = (—=1)"arcsin (— %) + mn, neZ
x=(C=D" (— E) + 7n, nezZ
6
T
x=(—D"1—+mn, neZ
6
T s
OTBeT: x = > + 21n, x = (=1 Z + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C TIOMOINBIO BBEJIEHHS HOBOW TNEPEMEHHOW MOXHO TPUBECTH K PEIICHUIO
MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPABHEHUN.
[lycth ctgx = t, TOr/AA Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
YuursiBaem O[3 x # nn, neZ
5t2—-8t+3=0

t —_— .

1= ~ 06
. 8+2
2710

BepHemcs k ctapoli IepeMeHHOM:

ctgx =1 U ctgx = 0,6.

Pemmm ux.

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

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

4) cos2x + cosdx — cos3x =0

Pemenue:

Hcnonb3ys ¢popMyisl mpeoOpa3oBaHUs CyMMBbl U pa3HOCTH (YHKLHUN B MPOU3BENIEHHUE, PA3IOKUM
MPaBYIO YacCTh YPABHEHUS HA MHOXKUTEIIHU:

2cos # ' oS % —cos3x =0

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

cos3x(2cos2x —1) =0

cos3x = 0 WK 2cos2x —1 =0

HOJ’Iy‘lI/IJ'II/I ABa HpOCTCI;'IIHI/IX TPUTOHOMECTPUYECCKHUX YPAaBHCHHUA, IIEPBOC OTHOCUTCIA K YaCTHBIM
cllydasiM, a BTOpOe peraercs 1o oomeit popmyne. Pemmm ux.

1)cos3x =0 2)2cos2x —1 =0
T _
3x = 5 +mn, neZ Zcos2x _11
T =_
X =—=+-nneZ coszx 2
6 3 T
2x = i§ + 27n, nezZ
T
x =+ 5 + mn, nezZ

T T T
OTBeT: x =g+§n, X = ig+1rn, nezZ

. 3
5) 2sin?(m — x) +5cos(7”—x) +2=0
Pewenne:
CHayana Hy>KHO IPUMEHHUTH POPMYJIIBI IPUBENEHUS: sin’(m — x) = sin’x
3m
cos <7 - x) = —sinx
[TosnyunMm ypaBHeHue: 2sin?x — Ssinx +2 = 0
DTO ypaBHEHHME C IOMOILIBIO BBEJICHUS HOBOM NEPEMEHHOM MOXHO IPUBECTU K PEUICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
[lycTb sinx = t, TOrJa Halle ypaBHEHUE IPUMET BUJ: 2t2 — 5t +2 =0
D=25-4-2-2=9, VD=3

. 5-3 1
T
" 5+3 8 5
2T 4 T4
BepHeMmcs k cTapoli IepeMEHHOM:
sinx =§ NI sinx = 2.
1)sinx = § x = (—1)"arcsin% +7mn, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEIICHUL, T.K. 2 > 1

x = (—1)"% + 7n,

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

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun onenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOIOJIEHUEM

HEe0oOXOIMMOM TOCIe0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTIIMYHO", HO JOIMYIIEHbI
2-3 Hegoyera.

Ouenka "yaoBJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBIOJIHEHA HE MOJTHOCTHIO WU 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
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IIpakTyeckoe 3ansaTue Ne 21

«YucaoBass MmOCJeA0BATEJAbHOCTb, CIOCOOBI €€  3aJaHMs, BbIYHCJIEHHE YJIEHOB
nociaenosareabHocTu. [lpeaen nociaenoBaresnsHocTu. Haxo:xknenue npeaesioB GpyHKIIHI)

esab padoThI:
1. HayuuTbcst BBIMHCTATD Mpeenbl (PyHKITUH.

v (0
2.Hayuutbcs n30aBisiThCS OT HEOMPEAEICHHOCTEH (5) HJIH (2)
3.Hayuutscs pemaTs 3a7a4u, CBsI3aHHBIE C YMCIOBOW MOCIEA0BATEIHHOCTHIO.

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

Pa3IMYHBIM KOHTCKCTaM

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

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

3aganue 1 3agaHue 2
1. Haiit BocbMOH 4JieH oCJIICAOBATCIBHOCTH,
1.2.3. n. . x%-2x-3
2 3 2 net’ 6.11mx_>3m
. Haiitu HOMCp 4ucCiia 3 B ITOCJICAOBATCIIBHOCTH .
2n + 1 7 ) x2-1
an = 2 Jdim, vy
3. BeluncuTs:
2
lim (3x2—-8x+5 ; 6x7+5x—4
x—>—2( +5) 8.lim,_,, o
4 lim,_,, Y21
' X—2
e 9.lim,_, Y2+
, . X—00 1_@
. x“-16 . x+1-2
5.11mx->4xT 10.lim,_,; —
II

opsia
OK BBINOJIHEHHUS PadoThI:

BHHUMaTenbHO 03HAKOMBTECH C YCIOBUEM 3a/laHUS.

[Tonp3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIy4ae 3aTpyAHEHUS BOCIOJIb3YHTECh CIIPABOYHBIMU

MaTCpI/IaHaMI/I), BBITIOJIHUTEC 3a1aHUC

3amanue Nol

1. JIeBATBIN WIEH IOCIEN0BATENBHOCTH ¢, = (;:3_:3) paBen?
2:9—-1 17 17 17
° <\/—93+3) V3 s T s
2. Homep uucina 6, ABJISIOMIETOCS YIEHOM MTOCISI0BATEILHOCTH a, = n? —5n paBeH?
6=n2-5n
n2-5n-6=0
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n1:6
n,=-1 —TIOCTOPOHHH KOPEHH T.K. HOMEP HE MOXKET OBITh OTPUIIATEILHBIM YUCIIOM.
Ortsert: N=6.

3amanue No2

o 0
Haiigure nmpenensl mpeBapuTebHO H30aBUBIIKUCH OT HEOTPEACICHHOCTH (6)

2_ —
1. lim, o 50 = (2) = 1im &2 _ i X0 i 28 = fim2 = 2;
—9x 0 x—-9 X(x-9) x—9 X x—9 9 x—3

w (9) = Jjm 320D hm(x +5)= llm(l +5) = llm(6) =6

2. lim
x>l 5 g 0 x>1  (x-1

x> +4x—-5=0 {x1+x2=—4_>{x1=—5

x1+x2 = _5 - xz = 1
31 Vatx—vJa—x _ (9) (x/a+x Va—x)(Va+tx+Va-x) _ lim (Va+x)?-(Va=x)? li atx—a+x
+ My x “\o x—>0 x(Va+x+va— x) - xl_>o x(\/a+x+\/a x) xlll’(} x(Va+x+Va—x) -

. 2X . 2 . 2
e — A Ve — M e — Amo e zr }Lo Ja r'

Breraucnurts npeaciibl UMCIOINNEC HCOMMPCACICHHOCTD (;)

x3 2x% 3x 4

3. 1 4
. x3+2x2+3x+4 0 . a3t atats 1+_+_2+_3 . 1404040 11
4, lim, = (=) = lim 222 = lim X = lim =lim =-=:3;
4x3+3x2+2x+1 © X—00 4_3+3L3+2_"+ o 4+ gty x>0 404040 xow 4 4
X X
3 2
2x° 3x X 3,1
. 2x343x%+x o . Bt ata .2t 2+0+0 2\ _
5. lim ———=(—) = lim 7 = lim — = lim —— = (=)=t
xX—00 x“+4 oo xX—00 x_3+i3 xX—00 §+x_3 x—oo 0+0 0
X X

(0 B 3HAMeHAaTeNIe MPUHUMAEM 332 OECKOHEYHO MaJTyI0 BETUUUHY.)
®opma npeacTaBieHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun ounenku:
Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM 00BEME ¢ COONIOCHHEM

HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEHCTBUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCHU U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTIIMYHO", HO JOMYILIEHbI
2-3 HepoueTa.

Ouenka "y10BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM padOTa BBINOIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NPAaBUJIbHBIC PE3ylbTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh PABUIIBHBIX BBIBOJIOB.
Tema 3.1. IlpousBoanas pyHKIMH U ee IPUMEHEHHUE

IMpakTnyeckoe 3ansitue Ne 22

«HaxoxkneHue npou3BoHbIX 110 onpenenennio. [ipasuna u popmy.s nuddepeHunpoBanus,
Ta0IMIa NPOU3BOIHBIX YJIEMEHTAPHBIX (PYHKIMI»

Heas padorsi: OTpaboTarth omnpezeneHue NPOU3BOAHON ¢(yHKuMHU. HayduTbes NPUMEHSTH
dbopMmy1bl 1 ipaBuiia Auddepenurponanus. Hayuntbcs HaXOAUTh MPOU3BOIHYIO B 331aHHON TOYKE.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats cioco0sl penieHus 3aaad npodecCHoOHaIbHOW AesITeIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
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OK 03 IInanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENBCKYIO JEeSITEIbHOCTh B IPOPECCHOHATBHOM cepe, UCIOIb30BaTh 3HAHUS 110 IIPABOBOM
1 (PMHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaLUAX

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

3aganue:

1. Hadigure y' = (0),eciny = x2 — x

2. Haiigure y’' = (3),ecuy = —%

3. Haiitu npoumsBomHble (PYHKUMH  HCIONB3ys IPaBWIa  BHIYMCIEHUS U TaOIMIy
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (HYHKITUH.

4. BBIYMCIUTE IPOU3BOJAHYIO (DYHKIIMHU B TOUKE.

3amanue 1 3aganue 2

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

6.
5)  y= 10) =22 f)-?

T 1’

Ilopsinok BbINOJHEHHS PadOTHI:

Beruucnienue npousBoaHoM GyHKIMM y = f(x) IPOU3BOAUTCS 110 OOLIEMY NIPaBHITY
g depeHIUPOBaHMS:

1) IpunaBas apryMeHTy X IpHUpalleHue Ax U MOJICTABIISIS B BBIpaXKeHUE ()YHKIIMU BMECTO
apryMeHTa X HapalleHHOE 3HaYeHHUe x + Ax, HAXOJUM HapallleHHOe 3HaueHue QpyHKIUH: y + Ay = f(x + Ax)

2) BobrunTas u3 HapamieHHOTO 3HaYCHUE (PYHKINHU €€ TIepBOHAYAIbHOE 3HAYCHUE HAXOIUM
npupanieHue QyHKINU:

Ay = f(x + Ax) — f(x)

3) I[eJ'II/IM MpupanmecHnue (bYHKIII/H/I Ay Ha npupatiCHueC aprymeHTa AXl T.€. COCTAaBJIIEM OTHOILLICHUC
Ay _ fx+Ax)—f(x)

Ax Ax
4) HaXO)II/IM mpeacii 9Toro OTHOWCHUS IpU Ax - 0, T.e.
Ay f(x + Ax) — f(x)
lim — = lim ——
Ax—0 AX Ax—0 Ax

DTOT npeaen 1 ecTh NPOU3BOHAs OT QYHKIUH y = f(X)

1. Haiitu: y'(x), eciny = 2x% — 3x

Haxoaum npou3BOAHYIO 110 00IIEMY [IPABHIIY:

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

2) y+ Ay — y = 2%% + 4xAx + 2(Ax)? — 3% — 3Ax — 2%% + 3x = 4xAx + 2(Ax)? — 3Ax
3) Ay — 4xAX+2(AX)%—3A% Ax(4x+2Ax-3) _

yo e = ™ =4x+ 2Ax—3

4) limpy,o(4x + 20x —3) = 4x — 3
Haitném 3Hauenue npou3BOAHON NIpH x = 3.
y(3)=4-3-3=0

2. Haiith y’'(4),ecniu y = vx
1) y+ Ay = yWx + Ax
2) Ay = Vx + Ax —x
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Ay Vx+Ax—VX
3) Ax Ax

4) lim B imy, o BB i (VRO _ oy R A
Ax-0 5y = AX-0 x  Ax-0 AX(VXFBX+VE) T A0 Ay (xrdx+VE) | A0 ax(Vxax+VE)
. 1 1
liMax-0 e = 2
o o 1
Haitnem 3HaueHue Npou3BOAHOMN B TOUKE X = 4, y'(4) = s
3. Haiitu npousBomHble (YHKIHMHA  HCIOIB3YS BBIYUCIICHUSI W TaOmuiy

IIPOM3BOIHBIX IEMEHTAPHBIX (DYHKIUIA
TaGnuiia mpou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

(x") =nx"* | (e) =¢" (@) =a*Ina | (cosx)’'=—sin x
(sin x)" = cos x 1 tax) — (tgx)’ =
(In x) M () =7 cos? x
¢’ =0,c — const; x' =1; cyy=c-u
uxv) =u=Vv
, 1 . /= !, ’
(&):2& (u v’) u'v-+uv
(uj _uv+uy
—| =—
o v v
(log . x)" =
xIna

1 y=6x"-8x*+2x*-4
y' = (6x* —8x> +2x* —4)' = 24x® — 24X° + 4x;
2 Y=(5X-4)*(x+2)
u=5x-4; u' =5
Y =(B6x=-4)(x+2) =lv=x+2;, v'=1|=
(u*v) =uv+uv’
=5(Xx+2)+1(5x—4)=5x+10+5x-4=10x+6
X+1

oy T axeD) 2x-2x-2
’—(X+j—v=2x; Voo |L2x- (x+1) _2x-2x-2 _

(2x)? 4x?

(Ej _uv-u

v v?

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

Y (-1)=3-(-1)°-8-(-1D)*+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) -
(-1)=-5

-2 1
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dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:
Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM

HCO6XOI[I/IMOI71 IO0CIaCe10BaTCIbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC IIPAaBUJIBHO M AKKYpPaTHO BBIIIOJHCHBI BCC
3allMCHU 1 BBIYMCJIICHUA.

Ouenka '"Xxopomo' cTaBUTCS, €CIU BBIOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "HegouerTa.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TAKOB, YTO IO3BOJIAET IMOJYYUTh IMpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey10BJE€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON 4acTH pabOThHI HE MO3BOJISIET C/IeNIaTh MPABUIBHBIX BBIBOJIOB.

Tema 3.1. IIpouszBognast pyHKIIUHN U ee MPUMEHEHHE
IpakTnyeckoe 3ansitue Ne 23
«BbIyuc/ieHHe NPOU3BOAHBIX CJOKHBIX (YHKIHID»
Heab padorbl: HayuyuThcst BEIYUCISTH MPOU3BOIHBIE CIOKHBIX (YHKIUI

Boinosinenue padorsl ciocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupats crioco0sl penieHus 3aaad npoecCHOHATBHON AEATEIbHOCTH MTPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,

IPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, NCIO0Ib30BaTh 3HAHUS 10 MPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaIlHsIX;

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

MarepuanbHoe o0ecnieuenue: VHauBHUIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3aganue.

3aganue 1: Haiftu npousBoaHble (QYHKUUNA HCMONB3ysd NpaBUiIa BBIYHCICHUS U TaOIHILY
MIPOU3BOJIHBIX CJIOKHBIX (QYHKIUH.

3aganue 2: BerancnuTh IpoU3BOAHYIO (QYHKIIUU B TOUKE.

3aganuneNel 3ananneNo2

1)y = (mx* +4)° 2)y:m*cos(pxk—m); y(1)=?

3)y = (™ +kx) Ay =ktgma™) . yr(-1)=2

5y =12 px™ —mx 6)y = ctg(px* —mx) L Y(2)=?

7)y = In(x* + px™) 8)y =mp* +kx. y1(2)=

9)y =log ; (mx + k) 10)y = (") *V/x? +mx .
y'(3)=?
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1)y = p*sin(kx+m) 12)y = In( px")

I'me p —umcino OyKB B UMEHH; M — YHCIIO OYKB B (haMHJIMK;, K — YKCJI0 OYKB OTYECTBA.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
1. BuumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCIEKTOM JIEKLIUN U CIIPAaBOUYHBIMH MaTepHaliaMH, BBIIIOJIHUTE 3aJJaHHeE.

Samanme Ne 1

Haiitn mpousBogHble (QYHKIMH HMCHOJNB3YS NpaBWiIa BBIYUCICHHS M TAOJUIy IPOM3BOIHBIX
CIIO’KHBIX (PYHKIUH

((HpaBI/IJ'Ia BBIYUCICHUA U Ta6n1/1uy IIPOU3BOAHBIX CJIOKHBIX (bYHKHHﬁ>)

(u") =nu"*u’ (sin u)’ = cosuu’
(e") =e"u’ (cosu) =—sinu-u’
a')'=a"Inau’ 1 u’
(@) (tgu)' =———u'=—
COS“ X cos“u
1 u’ 1 u’
(nu) ==u"=— (ctgu) = ————u'=-—
u u sin“u In“u
1 u’ 1 u’
log ,u)' = u'= Ju) =——u'=
(log , ) ulna ulna (u) 2Ju 2Ju

LY =@xF =4

y' = ((3.x2 — 4x)%) = 5(3x2% — 4x)* - (3x% — 4x)' =
=5(3x?% — 4x)* - (6x — 4) = (30x — 20)(3x? — 4x)*.
oy =sin(3x—x?)

y'(sin(3x — x2))’ = cos(3x — x2) - (3x — x2)' = (3 — 2x) - cos(3x — x?).
3 Y=6In5x
y' = (101 2x)’ =10(In 2x)’ =10 = . (2x)' = 222 _ 10,
2X 2X X
3amanue Ne 2
BBIYMCIUTE IPOM3BOAHYIO (PYHKIMH B TOUKE.

1. y' = (Wx2+6); y'(3) =7

—_— 1 2x X
! = xz = 6 ! = xz + 6 ! — =
v = ) \ 2\/x23+6 (3 ) 2Vx2+6 Vx2+6
y'(3) = V32+6 = Vore  Vis'

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM

HEe0oOXOIMMOM TOCIe0BaTEIbHOCTH JEHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Hegoyera.

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
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BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET TMOJNYYUTh MPABUIBHBIE PE3yAbTAaThl U BHIBOJBI; B XOJE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.1. IIpousBogHasi pyHKIIMU U ee IPUMeEHEHHE
IMpakTnyeckoe 3ansiTue Ne 24
«['eomMeTpryeckue MPUIOKEHUS TPOU3BOTHOI

Heap padorbi: HayuyuTbCcsi COCTaBIATH ypaBHEHHME KAacaTebHOM K JIaHHOM KPHUBOM B TOYKE
KacaHWs; HaXOJUTh YTII0BOW KOA((UIIMEHT KacaTeIbHOU, TPOBEICHHBINA K KPUBOH.

Brinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHHIO:

OK 01 BsiGupath croco0sl pemieHus 3a1a4d npohecCHOHaIbHON eSTENIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3auMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaHJIE.

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

3aganue:

1. Haiinaute yrioBoit kKod(pdUIMEHT KacaTelbHOW, MPOBENEHHOW K mapabone y=—x?+xB
TOYKE Xy = —2

2. Haiigute yroy HakJIOHEHA K OCH KacaTeJIbHOW, MPOBEACHHON K KPUBOM y = x> B TOUKE x, = —2

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

Iopsaok BbINOJHEHUS PA0OTHI:

1. 3navyenue mnpPoOU3BOAHON (YHKIMH y = f(x) TPH x =x, PABHO YIIOBOMY KO3GDUIIHMEHTY
KacaTelbHOU, IPOBEJACHHON K KPUBOH y = f(x) B €€ TOUKe ¢ aOCIHCCOH x, , T.€. k' =y (%) = f'(x,) = tg x
TJI€ %-YTOJl MEXKy KacaTeIbHOM K KPUBOU B TOUKE M (xy; ¥o) M MOJIOKUTEIbHBIM HAIPABJIECHUEM OCH 0, .

2. YpaBHeHHE KacaTelIbHOU K KPUBOH y = f(x) B TOUKE UMEET BUA Y — Yo = [ (x0) (x — xo)-

3. HampaBrienue KpuBO# B KaXIOW TOUYKE OMpEIeNsieTcss HAalpaBJIeHHEe KacaTeIbHON K HEel B 9TOU
TOYKE, MOATOMY I HAXOXKJICHHS YIJla HAaKJIOHHOW KPHMBOM B JAaHHOM TOYKE HAJAO BBIYMCIMTH YIOJI
MEXy KacaTeJIbHOU, TPOBEACHHON B 3TOM TOUYKE, U OCBIO.

1. Haiitu yros HakiaoHa K ocu O, KacaTelbHOU NPOBEAEHHON K KPUBOU y =sinx B TOUYKE
Xg =

w3l

-HaiiJIeM IPOU3BOJAHYIO0 QYHKIHUIO y = sinx y' = cos x

o v 1
-HaliJIeM 3HaYE€HHE TPOM3BOIHOM B TOUKE x, = g y' (g) = cosg =-

o o 1
-TaHI'CHC yTI'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKEC paBCH k=tg o« , OTKYyJa X= arc tg; =~ 26,6°

2. [Tox kakuMu yriamu napadoia y = x? + x mepeceKaeT och 0, ?
-Haiinem Touku nepecedenust mapabobl C OCBIO Oy, PEIIUB CUCTEMY
2 .
y=x"+x __ {(—1,0)
U350 <= {oo

-[TapabGoma mepecekaer och 0, B Toukax A(1;0);0(0;0) . Haiiném yrnossie kKodhPUITMEHTHI
KacaTelbHBIX K Mapadosie B 3TUX TOYKaX
y =2 +x)=2x+Lk(-1)=2(-D)+1=-1,k(0)=2-0+1=1
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- BBIUMCIHWIN YIJIBI o U &, , 0Opa3yeMble KacaTelbHBIMH B TOYKAX IMEpeceueHus: mapadoibl ¢
OCBIO O,: tg ;= —1, ;= 135°% tg X,= 1, x,= 45°
3. CocraBbTe ypaBHEHHE KacaTeJIbHOW K KPUBOM ¥ = 3x2 — x B TOUKE x, = —1
-HaWJIEM MPOU3BOJHYIO KPUBOM B TOUKE X,
y=03Bx?-x)=6x—-1;y(-1)=6(-1)—-1=-7
-HailZIeM KOOpAMHATY TOYKU KaCaHUSI:
y(-1D) =3-D-(-D=4M(-14)

-ocTaBUM B (GOPMYIly YpaBHEHHS KacaTelbHOM:

y—4=-7(x+1)

y—4=-7x—-7
7x +y + 3 = 0 — ypaBHeHMe KacaTeJIbHON

CDopMa NMpeacTaBjJdCHUsd pe3yjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPAaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTHyeckoe 3anaTue Ne 25
«HccaenoBanne pyHKUi ¢ IOMOLIBIO POU3BOIHO U MOCTPOEHHE TPAPUKOB)»
Heanb padorbl: Hayuurtbes nccienoBaTh GyHKIMI U CTPOUTH X TpadUKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupathk cioco0sbl perieHus 3a1ad npohecCHOHaIbHON 1eATeIbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IlnaHnupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JESTEIbHOCTh B MPO(eccuOHANbHOM cdepe, UCTIOIb30BaTh 3HAHUSI TI0 MPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYallUAX;

OK 04 D¢} dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/E.

MarepuanbHoe obecniedeHue: VHauBUIyaIbHBIC 3a7aHUs, CIIPABOYHBIC MATEPHAIIbI, KOHCIIEKTHI
JIEKIINN.

3aganue: lccrnenoBarh QyHKIMN U TOCTPOUTH CXEMATHYECKH UX TpadUKH.
Samanus

a)y =2+5x% -3x°; 6)F(X)=x*—2x*+2;
a)y =2x>-3x*-36x; | 6)f(x)=x"*—-2x"+2;
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_ 3 _ 2.

2

ITopsinok BbINOJIHEHHUSI PAa0OTHI:
BuumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJaHUA.
[Tonb3ysich KOHCIIEKTOM JIEKLIUI U CIIPAaBOYHBIMHM MaTepHaiaMy, BHIIIOJHUTE 3aaHUE.

[ToHsITHE MPOW3BOAHON TO3BOJISET MPOBECTH MOAPOOHOE HCcienoBaHuEe (QYHKIUH C 1eNbio Ooee
TOYHOT'O OCTPOEHUS UX IpaUKOB.
PaccmoTpum anropuTtm rccneaoBanus QyHKIUN:
1) maiitu 001acTh onpeneneHus GyHKINN;
2) uccnenoBarh (HYHKIMIO HAa YETHOCTh U HE YETHOCTD,
* Ecam mis QyHKIMM BBITONHSAETCS PABEHCTBO f(—x) = f(x), TO JOaHHas (PYHKIUS SBISICTCS
gyetHoii. CienoBarenbHO, TpaduK GYyHKIUU CHMMETPUYEH OTHOCUTENBHO ocu (OY).
sEciu Ui (QyHKUMM BBIIONHSETCS PaBEHCTBO f(—x) = —f(x), TO JaHa (QYHKIUS SBISETCS
HedeTHOH. CrieoBaTenbHO rpaduK GYyHKIMKA CHMMETPUYEH OTHOCUTENBbHO Havana koopauHat (0;0)
sEciu f(—x) # f(x) ¥ f(—x) # —f(x), To nanHas (yHKUUs sBIseTcs (yHKIUEH oOIIero BUAa U
CBOMCTBOM CUMMETPUIHOCTH JIaHHAsT (DYHKIUS HE 00J1aacT
3) HalTH UHTEPBAJIbl MOHOTOHHOCTH ()YHKITUH;
* HaiiTi npon3BoAHYIO QYHKIINH.
= [IpUpOBHATH MPOU3BOAHYIO K HYJIIO U PELIUTH IIOJIyYEHHOE YPaBHEHUE.
* OTMETHTh Hai/eHHbIE KOPHH YpaBHEHHS HA KOOPAMHATHOW MpsMOH, pa3duB e€ Ha
IIPOMEXKYTKH.
= HaiiTu 3HaK MpOU3BOJHON HA KaXXJIOM U3 MOJYYECHHBIX IPOMEKYTKOB.
o + _ £x) 1, mprt XE (=03 )U(x357+90)
— '_rl T ' * ~—a f(x)1, mpu x €(x;3x7)

4) HaiiTn SKCTpeMyMbl QYHKIUH;
+

!"tl T X7

mm max
Xmin = X1

Xmax = X2
5) HaiiTh 3HaUeHHE (PYHKIMU B KPUTHYCCKUX TOYKAX U B TOUKAX IKCTPEMYyMa;
6) HAWTH TOYKU MEPeCcedYeHHs] C OCSIMH KOOPIMHAT M, BO3MOXHO, HEKOTOPHIC IOMOJIHUTEIbHBIC
TOYKH, YTOUHSIOIINE rpaduK QyHKIINH;

7) mocTpouTh rpadrK QUKIKH.
3ananue Ne |
1) Uccnenyiite GyHKINIO U TOCTPOHTE €€ TpaduK y =1+ 2x% —x*:
2) Onpenenum 9eTHOCTh
f(=X) =14 2(—x)* = (-X)*=1+2x* = X" = umeem f(-x) = f(x)=
(GyHKIMS yeTHas U ee rpaduk CMMMETpUYeH OTHOCUTENbHO ocH (OY).
3) Haiinem mpou3BoIHYIO

f'(x) = (1+2x* = x*) = 4x - 4x%;

4x —4x* =0

AX(1-x*)=0=>x=0:x=+1;
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2 No
max min MEX
X (o1 | -1 (- 0 1 1+
1:0) (0;1) )
f'(x) + 0 _ 0 + |0 |_
f(X) /' 2 \I 1 /' 2 \_J

—
|

b

o
|.4_
—
L

)
)

(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kpurepun oneHku:
Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJOJICHUEM

HCO6XO,[[I/IMOI>'I IOCICIJ0BATCIBHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC MPAaBUIIbBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHU.

Ouenka "xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 "HegouerTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM padOTa BHIMIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJAbTaThl U BBIBOJBI, B XOJ€
MpOBe/IeHUs pabOTH! ObUTH TOMYILEHb! OLIHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/IeNaTh MPABIIIbHBIX BBHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTHyeckoe 3ansaTue Ne 26, 27
«Pemenue npuKIagHBIX 32124 € IOMOIIbLIO IPOU3BOIHOI)

Heab padorbl: Hayunthcs mpuMeHSATh  NPOU3BOAHYI0 (YHKIUU MPU PEHICHUH MPUKIATHBIX
3a/1a4.

Brinosinenue padorsl cnocod6cTBYeT (OPMUPOBAHNIO:

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

OK 03 IlnanupoBaTh U peai30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,

MPEeNPUHIUMATETBCKYIO JESTEILHOCTh B MPOQEeCcCHOHANBHON chepe, NCTIONB30BaTh 3HAHMS IO TPaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX CUTYaIHIX
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OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUICKTHBE M KOMaH/IE

OK 06 IIposiBIATh Tpa)KJaHCKO-TIATPUOTUYECKYIO TMO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJAMLIMOHHBIX POCCUICKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4E€TOM TapMOHHU3AIMHU MEXHAIMOHATIBHBIX M MEXPETUTHO3HBIX OTHOILICHHUH, MPUMEHSITh CTaHIApThI
AHTUKOPPYILMOHHOIO IIOBEJICHUS

OK 07 CopuelicTBOoBaTh COXpPAaHEHHIO OKPYXKAIOWIEH Cpebl, PECYpCOCOEPEKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIMBOrO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcnonb3oBaTh cpeacTBa (U3NYECKON KYIbTYPHI Al COXPAHEHHS U YKPEIUICHHUS 310POBbsI B
npouecce MpodeccnoHaNbHON JEesATeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (pu3ndecKon
IIO/ITOTOBJIEHHOCTH

OK 09 ITonws3zoBarbcst MpoeCCHOHAIBHON JTOKYMEHTAIUEeH Ha TOCYJAapCTBEHHOM W MHOCTPAHHOM
A3bIKaXx.

[IK 2.2 Pa3pabarbiBaTh TEXHOJIOTUYECKYIO JIOKYMEHTAIMIO JJIsi TIPOBEACHHSI paboT TIo

TEXHUYICCKOMY 06CJ'Iy>I(I/IBaHI/II-O IMPOMBIIIJIICHHOI'O (TCXHOHOFI/I‘IGCKOFO) O60py,Z[OBaHI/I$I.

MarepuanbHoe obecniedeHue: VHIuBUyadbHbIe 33JaHUS, TaONHIA MPOU3BOIHBIX, KOHCIIEKTHI
JIEKLIUN.

3aganue:
TN YE: B o
1. Touka gBIKeTCS 110 3aKoHy *(t) =2t — 3t Yemy paBHa ckopocTh B MOMeHT Bpemenu & = 17
o X . =gk
2. VpaBHEHME ABIKEHHsS MaTepUalbHOH TOYKM BHONb ocH MMeeT Buj S(H) = —0.567 +1+2 (u),

Haiitu yckopenue (hrouxu B MomenT Bpemenu I = 2 C.
3. 3akOH HM3MEHEHHUsI Temmeparypsl T Tena B 3aBUCUMOCTH OT BpeMEHM t 3alaH ypaBHEHUEM
T = 0,2t*. Ckakoil CKOPOCTBIO HAIPEBAETCS TEJIO B MOMEHT BpeMenu 10 ¢?

4. MaxoBHK, 3aJep>KHBaeMbIii TOPMO30M, 3a t ¢ moBopaumBaeTcs Ha yroa @ = 5t — 0,4t% (paz).
OnpenenuTh yriioByI0 CKOPOCTh ¢ MaxXOBHKAa B MOMEHT BpeMeHHU t = 2 Cu HalWTH MOMEHT OCTAaHOBKH

BpaICHHUS.
5. KonuuecTtBo 3nekTpuuecTBa, MNPOTEKAIOUIEr0 uepe3 IPOBOAHMK, 3anaercss (GopMyIioi

_ 3_nt2 . .
Q=2"-3t"+ 4. Haiinute cuny Toka B KoHI1IE 4-1 CEKyH/IbI.

2
6. Cuna Toka M3MeHsAeTCs B 3aBHCHMOCTH OT BpeMeHH 1o 3akony | =2t =3{(] — B ammepax, t — B
cekyHaax). HailTu ckopocTh M3MEHEHNUs CUITbI TOKA B KOHIIE 8-1 CEKYH/bI.

s(t)=t® +4t* -2t

7. Teno Maccol 3 Kr JBHKETCS MNPSAMOJIMHEHHO IO 3aKOHY Harinure

mv 2

2

KHHCTUYCCKYIO SHCPIUI0 TCJIa [ ] qcpes3 2 ¢ moclie Hayajia JABHXXCHMUA.

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

8. Teno Maccoil 2 Kr ABMXKETCA MNPSAMOJIMHEHHO MO 3aKOHY . Hanipure cuny,

KOoTopasi Oy/eT JeiicTBoBaTh Ha Teno uepe3 3 c?

IMopsinok BBINOJTHEHUS PA0OTHI:

1. [IpounTats 3a1a4y U ONMPEACTUTH CIIOCO0 €€ pElICHHUS.

2. [Ipumenuts Gopmyny auddepeHInaTbHOTO UCYUCIICHUS I PEIISHUs 3aauu.
3. 3anucaTb OTBET.
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1. 3ananue. Teno ABMKETCS NPAMOJMHENHO MO 3aKOHY ™" * 14 (m). Onpenenuts cKOpOCTH
€ro JIBMXEHHUS B MOMEHT ¢ = 10 ¢.

Pemenne. Mickomast CKOpOCTB - 3TO IPOU3BOJHAS OT IIYTH, TO €CTh

2. ! 2.4
w(t) = §'(t) = (f—;z* — 22 +-u) = (_‘—31'5) — (263 + (1) =

| b2

M2 2% d =2 A+ 4

2. ;
= () —22) +at) =

ol

B 3aaHHbIi MOMEHT BpeMEHU

p(10) = 2.10% —4- 10+ 4 = 200 — 40 + 4 = 164 (M/c).

Ortger. v(10) =164 (m/c).

2. 3akoH M3MEHEHHs Temmeparypsl T Teila B 3aBUCUMOCTH OT BpeMeHHM t 3a7aH ypaBHEHHEM

T = 0,2t*. C xaKoil CKOPOCTHIO HATPEBACTCS TEJIO B MOMEHT BpemeHH 10 ¢?

T

d .
CKOpOCTb HArpeBaHUs TeNa eCTh NPou3BOAHas Temneparypsl T mo Bpemenn t: — = (0,2t%)" = 0,4t.

CkopocTts HarpeBanus Tena mpu t =10 c:
Dem10 = 04- 10 = 4 (rpag/c).

3. MaxoBHK 3a BpeMsI TIOBOpaYMBaETCs Ha yroa ¢ = 8t — 0,5¢2. OnpeaenuTh yriioBYl0 CKOPOCTh

B KOHIIE 3-¥ cekyHabl. HaliTh MOMEHT, KOr/1a MpEeKpaTUTCs BpalICHHE.
Umeem @' =8—t. Tak kak w = (8 —t) pan/c, To npu t = 3 monyuum w =5 (pan/C). Bpamenue

MPEKPaTHTCS B MOMEHT, Korga w =8 —t =0, r.e. iput=8C.

®opMma npeacTraBJIeHud pe3yabTara:
Brinonnennoe 3aianue.

Kputepun onenkmn:

Ouenka "OoTJMYHO'" CTaBUTCSA, €ciii paboTa BHITIOJIHEHA B TOJHOM 00BEME C COOJIOJIEHHEM
HEe0OXOIMMOM TOCTEOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "xopomo' CTaBUTCs, €CIIU BBINOJIHEHbl TPeOOBAHUS K OLEHKE "OTIUYHO", HO JJOMYIIEHbI
2-3 Heyouera.

Ounenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clid padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT TMOJYYWUTh MPABHIBHBIC PE3YJIbTAaThl U BBIBOJGI, B XOJE
MPOBeICHUS pabOThHI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH paOOTHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BBIBOIOB

Tema 3.1. IIpousBogHast pyHKIUHN U ee IPUMEHEHHE
Ipakruyeckoe 3ansiTue Ne 28-29

«HaxoxaeHue oNTHMAJBHOI0 pPe3y/bTaTa ¢ IOMOIIbI0 IPOU3BOAHON B MPAKTHYECKHUX
3aga4ax»
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Heap paborbi: HayuuThcs nNpuMeEHSATh NPOU3BOAHYI0 (GYHKIMH MpPU pEHIeHHH 3aJad  Ha
Hax0’JIeHHE ONTUMAIBHOTO pe3ybTaTa B MPOU3BOJCTBEHHBIX MPOIECCcaX.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats criocoObl pemeHus 3aaa4 npodeccCHoHaIbHON IeATEeIbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IlnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MpodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
IPEINPUHIMATENBCKYIO JeSITeIbHOCTh B POPECCHOHATBHOMN cdepe, UCIOIB30BaTh 3HAHUS 110 TPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIIHIX

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

OK 06 IIposiBIATh Tpa)KJaHCKO-TIATPUOTUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAIUIIMOHHBIX POCCHUMCKUX JYyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4e€TOM TapMOHHU3AIMH MEXHAIIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOUICHWM, MPUMEHSTh CTaHIapThI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS

OK 07 CopneicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpebl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHHUS 00 M3MEHEHWH KIMMaTa, MPHHIUIIEI OSpeXxIIMBOTO MPOU3BOJCTBA, d(P(HEKTHUBHO JICHCTBOBAThH B
Ype3BbIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyJIbTYpHI 1151 COXPAaHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccnoHabHON JeATeNbHOCTH M TMOAJEPKaHUS HEOOXOIMMOro YpOBHS (pu3MdecKon
[IOITOTOBJIEHHOCTH

OK 09 Ilonw3oBaThcs mpodhecCHOHANBFHON HOKYMEHTAlMe Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
SI3BIKAX.

I[IK 2.2 PazpabarbiBaTh TEXHOJOTHYECKYIO IOKYMEHTAIMIO i TpoBeAeHHs paboT 1o
TEXHUYECKOMY 00CTYKUBAHUIO POMBIIIIEHHOTO (TEXHOJIOIMUYECKOT0) 000PYJOBaHMSL.

MarepuanbHoe obecnedenue: VHIuBuayanbHbIE 3alaHusi, TAOIWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganue:

1. Mmeercs kBajpaTHBIN JHUCT KECTH, CTOpOHA KoToporo a=60 cm. Bripe3as mo Bcem ero yriam
paBHbIE KBaJpaThl M 3aru0asi OCTABUIYIOCS YacTb, HY)KHO M3TOTOBUTH INPOU3BOACTBEHHBIN ALIMK 0e3
KpbIlIKU. KakoBbl JOKHBI ObITh pa3Mephl BBIPE3a€MbIX KBAJpPaTOB, YTOOBI MPOU3BOJICTBEHHBIN SIIUK
uMel HauOobIIni 00beM?

2. IIpoexTupyeTrcs KaHall CUCTEMBI CJIMBA C MIPSIMOYTOJIbHBIM ceueHueM 4,5 . KakoBbl JOIKHBI OBITh
pa3Mepsl ceueHusl, YTOObI ISl OOIMIIOBKY CTEHOK M JTHA MOIIUIO HaUMEHbIIee KOJIMYECTBO MaTepuaa?

3. IlpuObuib ¢QupMbBl 3aBUCUT OT oOO0bEMa MPOMU3BOACTBA X (€I) U Ompeaensercs Kak

y=-—x°+21x* —72x—150. Haiitu 0O6beM NpPOM3BOACTBA, NPH KOTOPOM HPUOBITL (UPMEI OyIeT

MaKCHUMaJIbHOM.

4. Pacxon roprouero jgerkoBoro aBTomMo0mist (iutp Ha 100 kM) B 3aBUCUMOCTH OT CKOPOCTH X KM/4
Opy  JBMKCHHWM  HA  YETBEPTOM  mepefaue  MpPUONM3UTENBHO  OMHUCHIBaeTCS  (PYHKITHEH
f(x): 0,0017 x* —0,18x+10,2.. [Ipu kako#t cKOpOCTH pacxoj roprodero Oyner HamMmeHbIui. Haiigure
3TOT PacXoI.

5. ABTOMOOWJIb MPUONIMKAETCS K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BUCHUT JAOPOXKHBIA 3HAK
«36 xM/9». 3a 7 ceKyH]I 10 Bb€3/1a Ha MOCT, BOJUTENh HaXaJl Ha TOPMO3HYIO Tenans. C paspemaeMoi a1

CKOPOCTBIO aBTOMOOMIIL BheXall Ha MOCT, ECIIM TOPMO3HOM MyTh onpesensercs Gopmymnoit s = 20t —t??

ITopsinok BbINOJHEHHS PadOTHI:
1. Haxoaum KpuTHYEeCKUE TOUKH (PYHKIIHH.
2. IlpoBepsieM, Kakue U3 HaWJEHHBIX KPUTUYECKHUX TOYEK JIEKAT BHYTPU 3aJaHHOIO
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oTpe3Ka.

3.  Haxogum 3HaueHust QyHKIMHM Ha KOHIIAX OTpe3Ka U B T€X KPUTUYECKUX TOUKAX,
KOTOpBIE [TONA/Ial0T B 3TOT OTPE3OK.

4. W3 Bcex monmyyeHHBIX 3HAUCHUN (QYHKIIMU BbIOMpaeM HauMEHbIIIee U HaubobIlee.

3agauya 1. Ilpounocts OajKu NPSIMOYTOJILHOTO CEUYEHHUS NPOMOPLMOHATIBHA IMPOU3BEIACHUIO €&
IIMPUHBI HAa KBaJpaT BbICOTHL. Kakoe cedeHue noipkHA MMETh Oayika, U3 IWJIMHIPUYECKOW 3aroTOBKU
paauyca R, uToObI €€ mpoyHOCTh ObLIa HanbombIIeH? (pUCYHOK 1)

ZR

X

PI/ICYHOK 1 — ceyenue OaIKu U3 HHHHHﬂpHHCCKOﬁ 3aroTOBKH

Pemienne. CocraBienue maremMatudeckod monenu. OnTUMU3MpyeMas BeJIMYMHA - IMPOYHOCTD
0aJKu, TOCKOJIBKY B 3amade TpeOyercsi BBUICHHTH, KOTZA MPOYHOCTh Oanku OymeT HauOOJbIIEH.
OO003HaYMM ONTHMHU3UPYEMYIO BeIMYMHY OYykBO#l y. [IpodHOCTH 3aBHCHUT OT WIMPHUHBI U BBICOTHI
NPSIMOYTOJIBHUKA, CITYXKAIero oceBbIM ceueHneM Oanku. llupuny Oanmku o0o03HaYMM OYKBOH X.
[TockonbKy OceBOe CeueHHE MPENCTABISIET COO0M MPSIMOYTOJIBLHUK, BIIMCAHHBIA B OKPY)KHOCTH paguyca
R, 0 0 X< 2R

Beicota h mpsiMoyrosibHUKa CBsi3aHa C €ro IMIMPHUHON COOTHOIIEHUEM
Iudaropa), 3uaunr, 1F* = 8 —x%,

X+ =4 (10 reopeme

2 - 2
ITpouHOCTh GaiKH y NPONOPIMOHAIEHA TPOU3BEACHUIO X pe. ¥ =kxh® (ppe ko3 Puument k
— HEKOTOPOE MOJI0KHUTEIBHOE YUCIIO).
3naunt ¥ = Ex(4RR* — x%),r3e x € [U; 2K).

Pabota ¢ cocTaBiieHHOI MOIEIBIO.

Tins dymcan I = kx(4RR* — x*),rae x € [0; 2R} HAJ10 HAHTH Yiaus.
Nmeewm:
Mmeesm: v = &l R%y — b3

V' = 4kR?*— 3kx?
IIpupaBHUBaEM TPOU3BOIHYIO HYIIIO, TOITYYHM
4kR?-3kx?%=0

nN
=
n
o

Xy == X2
L5 2

P
ol

2

X= Xl =

il

3alaHHOMY OTPE3KY IIPUHAJUIEKUT JINIIb TOYKA

Boruncnum 3naueHne QyHKIMU B TOYKE HA KOHIIAX oTpe3ka B Toukax 0 u 2R.

HNmeem

. - 2R . i
27R)= —_— ={ (—

f(0)=0 f(2R)=0 f(\/g) >0 3HAYHUT Vigus I(\E)'

B 3amaue chopammBaeTcsi, Kakoe CEUCHHME JOJDKHA HMMETh Oalka HauOOoJIbIIed TPOYHOCTH.
BrisicHuM, 4To mMIMpHHA MPSMOYTOJBHUKA, SBISIONIAS OCEBBIM CEUEHHUEM Hambosee MpOYHON Oankw,
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L]

-
u_l|=u

paBHa
Haiinem BbicOTY:
h? = 4R% — x*?
" -~ a4R® gg°
=4 R ——=—.
3 3

2z R =
h = = 'l‘J - '\".2

v3 X
Oter: CeyeHueM OalKu JOJKEH CIYKUTh MPSMOYTOJbHUK, Y KOTOPOTO OTHOIICHHE BBICOTHI K

IIMPHUHE PaBHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY )K€ Pe3yJIbTaTy, OMHUPasiCh Ha CBOM
ONBIT, HO OHM TPHHUMAIOT YKa3aHHOE OTHOIICHWE paBHBIM 1,4 (IpuOMMKEHHOE 3HAYEHHE
HPPaLMOHAIILHOTO YKCIIa KaK pa3 paBHO 1,4).

3agaua 2. TpeOyeTcst M3rOTOBUTH JETANIb B BHJIE MPSIMOYTOJBHOTO MapauleeNuIieaa, B HUKHEM
OCHOBAHMH KOTOPOTO JIGKUT KBAApaT (BEpXHss 4acTh OTKPHITA), a oObeM pasen 108 cm. Ilpu
KaKHX pa3Mepax JIeTaji Ha €€ U3rOTOBIICHHUE MOWIET HAaNMEHBIIIee KOJIMIeCTBO MaTepraa?
Pemenne: 1. [Tycth cTOpOHA OCHOBaHMSI paBHA X CM, a BbICOTa — h cM.

2. O6beM mapamienenunena V=x*x*h=x" h mm no ycrosuro x> h=108.

Bripazum u3 310t popmynsl BeicoTy mapamienenurena: h=108/x 2, 1)

3. C npyroif cTOpoHBI, YTOOBI y3HATh KAaKO€ KOJMYECTBO MaTepHaia IMOHAET Ha M3TOTOBJICHHE
JeTand HeoOXOJAMMO HaWTH IUIONIAh S IOJIHOW MOBEPXHOCTH Tapajielienureaa 0e3 ydera BEpPXHEro
ocHoBaHus. [lmomane NOBEPXHOCTH MapajuIesenuIie1a HaxoauTces mo Gpopmyie

Smonu=2(X*x+x*h+x*h)=2(x? +2xh). Il1ommans 0CHOBaHNUS paBHA SOCH =X° , e HAJO BHYECTH H3
nosydernoi popmyisl S=Smonu*Soca=2(x* +2xh) - x* = X +4xh.
4. IToncraBum BMecTo h Beipaskenue (1). [Tomyuum Gopmyiy miomaay kak GyHKIHIO OT X:

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

5. Haiizem npomssomnyro S'(x)=( x* +432/x)'=2x-432/% .

6. UToOBI HAWTH SKCTPEMYM, HEOOXOIUMO MTPUPABHITH IPOU3BOIHYIO K HYJIIO:

S'(x)=0= 2x-432/x? =0;

Jajee HaXOIUM 2x° =432;

x3 =216;

x=0.

7. lMonyuunm x=6 — TOUKYy MUHUMYMa, CJieloBaTeNbHo, S(6)=108 cM’ HaMMeHbIIIee 3HAUYCHIC.

9. CnenoBarenbHO, CTOPOHA OCHOBAHUSA X paBHa 6 CM, a BBICOTA h=108/x* =108/36=3 cm.

Otget: cTropoHsbl Oaka 3 u 6 cM.

®opma npeacraBiaeHus pe3yJbTaTa: BHIIOJIHEHHAs padoTa.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CliM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHUEM
HEO0OXOIUMOM TIOCTIEOBATENILHOCTH JIEHCTBUI; B OTBETE MPAaBUIBLHO U aKKypaTHO BBIMOJHEHHI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh MPAaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON 9acTH paOOTHI HE MO3BOJISIET C/IENIAaTh MPABIIIBHBIX BBHIBOJIOB.

67



Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTyeckoe 3ansaTue Ne 30

«HuTerpan u neppoodpaznas. Haxo:xxaenne HeonpeaeeHHbIX HHTETPAJIOB MPH MOMOIIM
CBOMCTB HHTErPAJIOB»

Ienp: HAy4UTbCA HAXOAWUTH HEONPEACIEHHBIE HHTErPajibl HEOCPEACTBEHHBIM NHTETPUPOBAHUEM
IIPY TIOMOIIY CBOMCTB UHTEIPUPOBAHUS.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupath criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IInanupoBaTh U peain30BbIBaTH COOCTBEHHOE MpOodeccnoHabHOE U TUYHOCTHOE Pa3BUTHE,
MIPEAPUHUMATEIBCKYIO JEATEIIEHOCTh B MPOPECCHOHANBHON chepe, NCIOIB30BaTh 3HAHMS 110 TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYAIHIX

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

3ananmue:
B cooTBeTCTBUU ¢ TEXHOJOTHYECKOM KAPTOM MPOEKTA HAUTH CIICAYIOIIUE HHTETPAIIBI:

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

3. J (1 4+ Gl

4, I[%+ xisjld:r

5. J{5vx® — 74=7 Jdx

Kparkue Teoperuyeckue cBeeHHA:
Ceoticmsa HeonpedenenHo2o unmezpand

1) [ mf (x)dx = m{ f (x)dx, m-const
2) j(f(x)i g(x))dx:jf(x)dxijg(x)dx

Ta@zuua OCHOBHbIX UHmMecpaloe

1) jdx=x+C;
Xn+1

2)_[x“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) _fcosxdx:sin X+C;
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8)j dx =tgx+C;

cos’ x
9) -[si:)z(x =—ctgx+C;
10) f%:arcsin X+C:
11) Jlj);z =arctgx+C.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
COBOKYMHOCTB BceX MepBOOOPA3HBIX [Jisl (PYHKIIMU HA3BIBACTCS HEOMPEICICHHBIM HHTETPAJIOM.
OcHoBHbIE CBOWCTBA HEONPEACNEHHOTO HHTErpaa

1) J(£C) + gle) Jix = J fled b+ J gled e
2) Tkflzldx =k ] fla) dx
HenocpeacrBeHHOE UHTErPUPOBAHUE OCHOBAHO Ha MPSMOM HCIOJIb30BAaHUU TAOIMIIBI HHTEIPaJIOB.
MoryT npencTaBuThCs CIELYIOINE CIIYYan:
1) JIaHHBI MHTETpaJl HAxXOAWUTHCS HEMOCPEACTBEHHO II0 COOTBETCTBYIOLIEMY
TaOJIMYHOMY MHTErpaly.
2) JlanHbIil MHTErpan mocjae NPUMEHEHUs CBOWCTB 1u 2 MPUBOJIUTCS K OJHOMY WJIU
HECKOJIbKUM TaOJIMYHBIM MHTETpajIaM;
3) JlaHHBIN MHTErpas Mocie 3JEMEHTAPHBIX TOXKIECTBEHHBIX IpeoOpa3oBaHUMl, Hal
NOJIBIHTErpajibHOM  (pyHKIMEH W mpuMeHss cBoiictBa 1u 2 mpUBOAMTCA K OJHOMY WU
HECKOJIbKUM TaOJIMYHBIM HHTErpaiaM.

B cooTBeTcTBHU C TEXHOIOTMYECKOW KApTOU MTPOEKTA HAUTH CIEAYIOLUINE UHTETPAJIbI:
1. [6x*dx —mcmonmb3yeM cBOiCTBO 2 U popmyity 2.

[xPdr = -

xﬂ

1
+ ¢ [lomyunm:

f+1
Joxtdzr =6 2tdx = 65
2. Jalx? — x4 3dx Ucrone3yst cBoiictBa | u 2 wu, dopmynst | u 2 momydum:
4jx2dx—4jxdx+12jdx=4§—‘%z+12x+c=§x9—2x2+12x+c

- mnocrosiHHas uHTerpupoBanuss C paBHa anreOpandyeckodl CcymMMe TpeX IOCTOSHHBIX
UHTETPUPOBAHHUS .

3 Z
3. _r2|:3:c—lzlzdx=2_r[3x—1]|2d:r=2f|:9x2—6x—1]dx=2-9%—2-6%+2x+c=Euxg—ﬁ:c2+2x+r:

2+1

3
+|::'=E|'r?+|:'=2x!+r:

4 J- P P .
' f dx —pa3gciInM MOYJICHHO Ha X, NOJIYUYnUM:
1 2

x 3
Jr[x2+3x+4-]dx=?+T+4-x+c

1 L 1
5. J'j—; —Hcnonb3yeM Gopmyny 2 [« Fdsr = —4 ¢ =F+c= Wi to
2 2

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TOCTEOBATEIHLHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AaKKypaTHO BBHIMIOJHEHBI BCE
3aIMCH U BEIYUCIICHHA.
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Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh IMPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansaTue Ne 31
«Teopema Hprotona-JleiitOnnna. BeruuciieHue onpeseeHHbIX HHTErPaJIoB»
Leab padoThl: HAYYUTHCS BBIYUCIIATH OTPEICIICHHBIN HHTErpa 1o ¢popmyine Herorona-Jlelibauma.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupatp crocoOsl pemieHus 3a1a4d npohecCHOHaIbHONU NeSTENIbHOCTH MPUMEHUTENBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03 IInanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MpodeccnoHalbHOE U TUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATBHON cdepe, NCIOIB30BaTh 3HAHMUS 110 TIPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIIHIX

MarepunanbHoe obecrnieyeHue:

NnnauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUAIbl, KOHCTIEKTBHI JICKIIHIA.

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAMTH UHTETPAJIBI.
1. I 12 2xldx
4
[3+2x—x*)dx
2. =
3. f: 2 Cosxox
7
4, [ (cos x - 3sin x)dx
z
2
2 2
5. '[ 1—i(dx
5o X

ITopsinok BbINOJHEHHS PadOTHI:
1) Ucnonp3ys TabauIly MHTErpasioB HATH UHTErpal

2) Ucnonb3ys Gpopmyny HeroTona — JleitOnura
A

[ r@ax=FeD)

a

HaWTH ONpPEIEICHHBIN HHTETpal

2= FE) - Fla)

Brrunciauts orp €JIeIICHHBIN HUHTCIrpaJl
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2
_|-2x:4 e

1
Pemenue:

2 iy 2 (2]
J-Exgdx: EIxzdx = E
1 3

1
(1) BeiHOCUM KOHCTaHTY 3a 3HaK MHTErpaa.

(312 D 2 4 2
AP =S -h=2@E-n=27="2"=4=
@ =5@-1)=2@-D=2-T=—=43

H+l

xtdx = +C
(2) UaTerpupyeM mo TalOJMIlE C TOMOINBI CaMOW TOIMYJISIPHOU (OPMYIIbI '[

1

n+1

3
[TosiBUBLIYIOCSI KOHCTAHTY 3 11e71eco00pa3Ho OTJACIUTh OT + U BBIHECTH 3a CKOOKy. JlemaTtb 3T0 He

O65133.T€HBHO, HO JKEJIATSIBLHO — 3a4eM JIMIITHHUE BEIYUCIICHUS?

A
[ @dx= FUDf, = )~ F(a)

(3) Ucnonbszyem dopmyny HeroTona-JleiiOnuna = . Cnauana

3
IIoACTaBJIAIEM B x BCPXHHHU IIPCACI, 3aTCM — HUIKHUU IIPCACII. HpOBO,Z[I/IM JaJIbHCHUIIINEC BBIYMCICHUA U

MI0JIy4a€M OKOHYATEIbHBIN OTBET.
Brrunciuts onpeneeHHblil HHTerpal

4
[(8+2x—x2)a?x
|

Pemenne:
4

i(s +2x- xz)cixEB_i-cfx+ 2ix.:fx— Ixzdxiijg(x]tg +2- %(f)tg - % ) z

-2 -2 -2 -2
= 84— (=20 + 4 - =23% —%(43 — (=27 =8 6+(16—4) —%(64+8} =

=45+12-24 =36

(1) Mcnonb3yem cBOMCTBA JINHEHHOCTH OMPEEIIEHHOT0 UHTErpasa.

(2) UnTterpupyem no tabnuie, Ipyu 3TOM BCE KOHCTAHTHI BHIHOCUM — OHU He OyJyT y4acTBOBAaTbh B
ITOZICTAHOBKE BEPXHETO Y HUKHETO IIpeIena.

(3) MHna xaxmoro w3 Tpéx craraeMblx HpumeHseM Qopmyny Herorona-JleliOHuna:

FO[L= F)- Fla)

CoBer: mepex TemM, Kak Hcnoab3oBath ¢opmyiay HbloroHa-Jleli0HMIIa, 10JIe3HO NPOBECTH
NMPOBEPKY: a CaMa-TO NepBo00pa3Hasi HalIeHA NPABWJIBLHO?
Tak, mpUMEHHUTEIBPHO K paccMaTpUBAEMOMY IpUMEpPY: Mepel TeM, Kak B IMepBOOOpa3HyIo
3
X
Bx+axt -2
byHKLHIO 3 MOACTAaBNATh BEPXHUH M HIDKHHI HpeNeNsl, JKelaTelbHO HA YepPHOBHUKE

MPOBEPHUTH, a NPABWIBHO JIM BOOOINE HaWIAEH HeompeaeneHHb uHTerpan? Juddepermupyem:
f

[8x+x2 —é} =8(x)'+(x2)'—%(x3)'=8-1+2x—%-3x2 =84+ 2x—x°

[Tonydyena ucxoiHas MOABIHTErpaibHAs (PYHKLHS, 3HAYUT, HEONPEIECICHHbIN HMHTErpaj HaiJieH
BepHO. Teneps MOxkHO U hopMyny HeroToHa-JIeitOHMIIa TPUMEHUTB.

®opma npeacraBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe/

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

Ouenka '"xopomo' CTaBUTCs, €CIM BBIOJTHEHBI TPEOOBaHUS K OIEHKE "OTIUYHO", HO JIOIYIIICHBI
2-3 HemoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISET MOJYYUTh NPAaBUJIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJ€TBOPUTEIBbHO'" CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENATh MPABUIIbHBIX BBIBOJIOB.

Tema 3.2 UHTerpa u ero npuMeHeHue
IIpakTuyeckoe 3ansaTue Ne 32, 33
«Bbrunciienue nmiaomaaei ¢puryp u o0bemMoB Te»

Heﬂb paﬁDTLIZ Hay‘lI/ITBCH BBIYUCIATH ILJIOIIaaAn (1)I/Il“yp 1 00BbEMBI TCJI, UCIIOJIb3Y: OIMPCACIICHHBIC
HHTCIpaJibl

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupats crnioco0sl peuieHus 3agad npoecCUOHaIbHON JEATeNbHOCTH NIPUMEHHUTENbHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 IlnaHnupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE PA3BUTHE,
MPEINPUHIMATENBCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, NCIOIB30BaTh 3HAHUS 110 TIPABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaLUAX

OK 06 IIposBasATh TpakJaHCKO-TIATPUOTUYECKYIO TMO3MUIIHI0, JEMOHCTPUPOBATh OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLMOHHBIX POCCHUMCKUX yXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4E€TOM TapMOHHU3ALMHM MEXHAIIMOHAIBHBIX M MEXPETUTHMO3HBIX OTHOUIEHWM, MPUMEHSTh CTaHIapThl
aHTUKOPPYILMOHHOIO IIOBEICHUS

OK 07 CopneicTBOBaTb COXPAaHEHHUIO OKPYXKAIOLIEH cpefbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIUIX

OK 08 Hcnonb30BatTh cpeacTBa (U3NYECKON KYJIbTYPHI AJIsi COXPAaHEHUS U YKPEIUICHUs 3/I0POBbS B
npouecce MpodeccnoHaNbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (pHU3MUecKon
MIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcsi MpohecCHOHATBHON TOKYMEHTAlMe Ha roCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

I[IK 2.2 Pa3pabaTeiBaTh TEXHOJOTUYECKYIO JIOKYMEHTAIUIO I TPOBEIEHUS padoT To
TEXHUYECKOMY OOCITY’KHUBAHUIO IIPOMBIIUIEHHOTO (TEXHOJIOTMYECKOTr0) 000py10BaHHUS.

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

3aganue:

1. ®opma 3aroToBKM HMMeET BHJ (UIYpbl, OTpaHUYEHHOM NMHMAMHU. HalTu muiomanb JaHHOM
3aroTOBKH
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a) y=-x"+4,y=0

b) y=x* y=x°

c) y=e*, y=e", y=4
2.Beranciauth 00beM aeTaau

y=x?, y=1, eoxpyzocuQY

Ilopsiiok BbINOJTHEHHS PA0OTHI:

1) mocrpouts rpaduku (yHKIHI

2) HalTh 00JaCTh, OTPAaHUYCHHYIO STUMHU rpadukamu

3) cocTaBUT ONpeAeICHHbBII HHTErpall, U HAXOXICHHS TUIOIA/I1 HAlICHHON 00JacTH

[Ipumep 1: Haiitu mnomane obnactu D (3aroroBka gerajim), orpaHUuE€HHONW KPUBBIMU Y = X2+ X +
11,y =2 X -9, npu ycrnosuu,
x<=1
1
r=x"+x-11,
D fy=2x-9
x <1

[Ipu pemieHuu Takux 3a1ad cieayeT 00s3aTeNbHO H300pa3UTh HUCCIEAYEMbIl TeOMeTpHUYeCKUid
00BeKT. JIJIs onpe/iesieHrs 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. O6nacThb
OrpaHHYEHa CBEPXY MapaboJIoi, CHU3Y - MPSMOM, CrIpaBa - MpsMoi X = 1, KpaidHsisl ieBast TO4Ka - X = -1,
MO3TOMY

l
; mo i d
S(D)= [|(2e-%)-(x" +x
Ly
-1
Ecnu oGnacte umeeT 6osiee CI0KHYIO CTPYKTYpY, €€ clienyeT pa30uTh Ha MPOCTHIC YacTH .
[Tpumep 2
Beruncaute 00beM JeTanu, KOTOpas HASHTUYHA Tely, IOJIYYEeHHOMY BpalleHueM (urypsi,
S P =0
OTPaHHUYEHHOM THHUAMU ¥ — 2x—x Y BOKPYT OCH Ox
Pemenne: Kak 1 B 3a/1aue Ha HaXOKJICHHE TUTOIIAN, pellleHHe HAYMHAETCS ¢ YepTeka MI0CKOoii

¢urypsr. To ecTh, Ha IIOCKOCTH X0Y geobxoaumo HOCTPOUTH (UTYpPY, OTPAHUUYEHHYIO JMHHUSMHU

y=2x—x°
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Hckomas miockast ¢purypa 3aliTpuXOBaHa CHHUM IIBETOM, UMEHHO OHA W BpAIIaeTCsi BOKPYT OCHU

OX B PE3YIbTAaTE BpallCHUA IIOJIYYaC€TCA TaKas HEMHOI'O HﬁHGBHI{Haﬂ JICTaromas Tapejka, KoTopas

CUMMCTpPpHUYIHA OTHOCUTCIIBHO OCH 24 .
O0beM Te1a BpameHUusI MOKHO BbIMUC/IUTD 11O (bopMy.ne:

a
v =n| 7 (x)dx

Bpruncium 00beM Tena BpAILICHUS, HCIIONB3Ys

a 2 2
v =a] fA(Ddx= 7| (25— 2 dr =] (42 - 42° +2%)dx =
a 1] i}

3 5
3 ] 3 5 15

B 16

s 2 w3358

OTtBeT:
dopma npeacTaBJIeHNUs Pe3yJbTAaTa: BHITOJIHCHHOS 3a/IaHNC

Kpurepuu onenkmn:

Ounenka '"oTJMYHO'" CTAaBUTCS, €caM paboTa BBIOJHEHA B IOJHOM 00BEME

JTAHHYIO dbopmyny:

¢ coOJroeHneM

HEe0oOXOIMMOM TOCIIEeN0BaTEIbHOCTH JEHCTBUI; B OTBETE€ MPAaBUIBLHO M AaKKypaTHO BBINOJHEHBI BCE

3allMCHU 1 BBIYMCIICHUA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI

2-3 Henmoyera.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MONYYWUTh NPABHIbHBIE PE3YAbTaThl U BBIBOJBI, B XOJI€

MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIBbHO' CTaBUTCS, €CJIH padOTa BBHIOJIHEHA HE MOJHOCTHIO U 00BEM

BBIITOJIHEHHOM YacTH pa60TI)I HEC MMO3BOJIACT CACIATh IPAaBUJIbHBIX BBIBOAOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue
IIpakTnueckoe 3ansaTue Ne 34, 35
«Du3nyecKue NPUIOKEHUSI HHTErPAJIOB»

Hean padoTbl: HaydnThCcsi IPUMEHATH HHTETPANIBI K PEIICHUIO (PU3MUECKUX 3a7a4

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
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OK 01 BeiGupats cioco0sl penieHus 3aaad npoecCUOHATbHON JEATeNbHOCTH MPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03 IlnanupoBath U peaqu30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENbCKYIO JESTEIbHOCTh B IPOPECCHOHATIBHOM cdepe, NCIO0Ib30BaATh 3HAHUS 10 IPAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CHUTYaLUAX

OK 06 IIposiBIATh Tpa)KJaHCKO-TATPUOTUUYECKYIO IO3UIMI0, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAIWIIMOHHBIX POCCUHCKUX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C
YY4ETOM TapMOHHU3ALMK MEXKHALMOHAIBHBIX U MEXPEIUIHO3HBIX OTHOLIEHUH, NMPUMEHATh CTaHAAPTHI
AHTUKOPPYIIIUOHHOTO MOBECHUS

OK 07 CopuelicTBOBaTh COXpPAaHEHUIO OKPYXKAIOMIEH Cpebl, PECypCOCOEPEKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OSpEeXIMBOrO MPOU3BOJACTBA, 3()()EKTUBHO AEHCTBOBATH B
Ype3BbIUAIHBIX CUTYALUSIX

OK 08 Hcnonb30BaTh cpeacTBa (U3NYECKON KyIbTYPHI Il COXPAHEHHS U YKPEIUICHHUS 310POBbsI B
nporecce Mpo(pecCUOHATBHOW JEeATEIbHOCTH M MOJJEpKaHUs HEOOXOJUMOIO YpPOBHS (U3NYECKOM
[IO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest podecCHOHATBHOW JOKYMEHTAlUMe Ha rocyJapCTBEHHOM M MHOCTPaHHOM
S3BIKAX.

I[IK 2.2 PazpabarbiBaThb TEXHOJOTHMYECKYI0 JOKYMEHTALMIO [UId HpOBeIeHUs paldoT 1o
TEXHUYECKOMY 00CITYKUBAHUIO POMBIIIJIEHHOTO (TEXHOJIOIMYECKOT0) 000PYJOBaHMUSL.

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

3aganue:

1) Beruncnure maccy yuyactka crepskHs X1= 0 10 X2=3 (M), €ciu ero JIMHeHHas INIOTHOCTh 3aJaeTCs
dopmymoii p(x) = x* + 1(kr/n).

2) CkopocTb [BHKEHUSI Ha KOHBeiepHoW iseHTe v=v(t). Haiimem nyte S, npoiiaeHHbII
COJIEp>KMMBIM KOHBEHepHOM JIEHTHI 32 MPOMEXYTOK BpEMEHH OT t1=2 110 tp=7 MHH.

3) Temo OpomieHO BEPTHKAIBLHO BBEPX CO CKOPOCTBIO, KOTOpas HM3MEHSIETCS 1O 3aKOHY
V=29.4-9.8t m/c. Haliti HanGoIbLIYIO BHICOTY MOAbEMA.

4) Cuna ynpyrocTd HpyxuHbl, pactsaHyroil Ha 0,05 M, paBna 3H. Kakyro pabory Hazmo

MIPOU3BECTH, YTOOBI pacTAHYTh NpYyKUHY Ha 3T 0,05M?
5) Kakyto paboTy Hajo 3aTpaTuTh, 4TOOBl pacTsaHyTh Nnpyxuny Ha 0,05M, ecnu cuma 100H
pactsrusaet npyxuny Ha 0,01m.
6) OnpenenuTs CUy aBI€HHUS BOJIBI HA CTEHKY ILUIIO3a, AIMHA KoToporo 20 M, a BeIcoTa 5 M
(cumTas 1UTI03 JOBEPXY 3aIIOJIHEHHBIM BOJOM).
ITopsinok BbINOJHEHHS PadOTHI:
1) 3anucatb HopMyiTy, UCTIONIB3YS ONpPEeIEHHBIN HHTErpal 5 = fr:Z vitldt

2) Beruucnuts onpeneneHHslii HHTErpai

o o = (g2 _ - o o .
1. CkopocCTh JBIKEHHS HAa KOHBeifepHoil mente ¥ = (9t 8t} m/c. Haiftu myTh, mpoiiaeHHbIi
COJIEPKUMBIM KOHBEHEPHOM JICHTHI 3a 4-10 CEKYHIY.

Pemenne:  cormacHo  ycnosuro,  J (&) = 9t% - 8t t1 =3,t: =4 (ChegoBarensHo,
4 v é

s = [, (9t* — 8t)dt = [3¢3 — 4t?]} = 83 (w).
2. Beruncnute Macey yyactka crepkss X1= 0 10 Xo=1 (M), eciiu ero JnHelHas IUIOTHOCTh 3a1aeTcs

dopmymoii p(x) = x* + 1(kr/n).
Pemenue:
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Cornacno opmyne, nmeem:

m = /,:Lt')([.r

1
% o3 (1 13 03 |
m / (J‘." 4 1)1‘11‘ (T + .r) ‘“ 7 +1— (—; 4 3) =3
0

Orser: 1,33 kr

3. Teno OpoOLICHO C MOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX €O cKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOobIIyIO BEICOTY IMTOABEMA TEJA.

Pemienue: Tei0 10CTUTHET HAMOOJIBIICH BBICOTHI TIOABEMA B TAKOI MOMEHT BpeMeHH t, korya v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. ITo popmyie (1) vaxomum h=78.4

4. Kakyio pa0oTy HYXXHO 3aTpaTuTh, YTOOBI pacTsHyTh npyxuHy Ha 0,05 m, ecnu cuma 100 H
pactsaruBaet npyxxuny Ha 0,01 m?

Pemenue: Ilo 3akony ['yka ympyras cuia, pacTsaruBaroiias MpyKUHY, TPOMOPIHOHAIEHA 3TOMY
pacTshKeHuIo X, T. €. F = kx, rne k — koadduumenTt nponopunonaabHocTH. COTJIaCHO YCIOBHUIO 3a/1a4H,
cwia F = 100 H pactsarusaer npyxuny Ha X = 0,01 m; cienoBarensno, 100 = k*0,01, orkyna k = 10000;
cienosarenbHo, F = 10000x.

Hckomas pabota Ha ocHOBaHUH (OPMYJIbI paBHA
.08

A= f 10000z dz: = 5000z
1]

20,05
lo

=12,5 (Tx).

5. B Bogy onymeHa mpsMOyroibHas —IUIACTUHKA, pacIoJiO)KeHHas BepTHKaibHO. Ee
TOPU30HTAJIbHASL CTOPOHA paBHa 1 M, BepTuKaiabHas 2 M. BepxHsisi cropoHa HaxoauTcst Ha riyoune 0,5 m.
OnpenenuTts CUly 1aBIE€HUS BOABI HA IIJIACTHHKY.

Pemenue:
3necby=1,a=0,5,b=2+0,5=2,5(m), ¥ =1000 Ko/ CnegoBarenbHO,

e - - a
x*|a5 2,5 = 0,5°
P =19810 J‘xy dx = 9810 J‘x dx = 9810 > 0'5 = 9810 — = 29430 (H).
J 20, 2

a

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

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCSA, €clM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJEHHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €CliM padOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh MPAaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBLHO' CTaBUTCS, €CITU pad0Ta BHIMOJHEHA HE TIOJIHOCTHIO MM 00BEM
BBHITIOTHEHHON 4acTH PabOTHI HE MO3BOJISET CAECNATh MPABUIILHBIX BHIBOJIOB.
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Tema 4.1. KoopauHaTbl M BEKTOPBI
IMpakTnyeckoe 3ansiTue Ne 36

«BekTopsbl. JleiicTBus ¢ BeKTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinne Mexxny TOUKaMmu»

]_[e.m,: Haqu/ITBCSI BBIINIOJIHATH HGI;’ICTBI/ISI C BCKTOpaMHu, HaXOAUTb paCCTOAHUC MCKY TOYKaAMH.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOuparh crmocoObl pemeHus 3amad mpodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
IIK 2.2 Pa3pabaThiBaTh TEXHOJOTHYECKYIO JOKYMEHTALMIO AJISi MPOBEACHUS PadOT MO TEXHUYECKOMY
00CITYKMBaHUIO TIPOMBIIIICHHOTO (TEXHOJIOTHIECKOT0) 000pyI0BaHUS.

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

3aganme:

Pemmure 3agaun:

M- KOJINYECTBO OYKB B UMEHH
N- KOJIM4YECTBO OYKB B (haMUITHH
p- Mecs1 POKICHUS

1. Janel aBe Touku: A(m;—n;0) U B(p;—n; 2).Pa3znoxure BekTop AB 1O BEKTOpaM 0Oa3zuca u
HAaWJUTE €0 JJIUHY.

- > > - — - —

2. Jlansl BexkTopsl a=pi— j+mk u b =ni+ pk Haiiaure koopnuHaTsl BeKTOpa c=ma-nb

— > o -
3. Bolunciute ckamsApHoe Tpou3BeAeHHe BekTopoB(a—2b)-a, ecnmm a={— m; n; p} 5

b={0;—p;n}.

- -
4. Tlpu KaKOM 3HAYEHHHU «x» BEKTOPhHI A = {m;—n; X} ub= {— 2m; 2n; p} OyAyT KOJUTUHEAPHBIMU?
5. B TexHomormyeckoi kapTe 3aJaHa JJIEKTpUYECKas IeMb W3 MapajUIeIbHO COCIUHEHHBIX

3JIEMCHTOB:
I Ig I; ls
C—|> —— ¢ —>= b —= a
U |1 |2 |3 :: |4 |5
O L

Haitnure BexkTop TOKa I na BXO/I€ JIEKTPUUYECKOM 1IETIH, €CJIU TOKU MapajuieIbHbIX BETBEH MOKHO
sanate Bextopamu: I1(N;m;p), [2(2;n;7), I3(3;m;1), I4, (0;n;3), I5(4;2n;1).

6. Teno, Ha KOTOpOE JEHCTBYET MOCTOSIHHAS CHJIa F= (2n; —3p; 5), mepemerniaercst MO OTPE3KY
npsiMoit U3 ToUku A (-N; 2; -m) B Touky B (1;m;2). Berancaute paboTy 3TO# CHITHL.
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IHopsiok BbINOJIHEHUS PA0OTHI:

1. BuuMarenabHO 03HAKOMBTECH C YCIIOBUEM 33/IaHMUS.

2. Ilonmb3ysich KOHCHIEKTaMH JICKIUH, MOAOEpHTEe HYXHYH (OpPMYITYy WIA COOTBETCTBYIOIIEE
yCIIOBUE JJISl peLICHHS 3a1a4H.

3amaga Ne 1. Jlansl Touku A(—3;1; —1) 1 B (2; —4; 1).

Pa3znoxure BeKTOp AB 1O BEKTOpaMm Oa3uca M HAHAWTE €ro JTUHY.
Pemenue.

1) ﬁ = {2 —-(-3);-4-11 —(—1)} = {5;—5;2} - KOOpIAHUHATEI BEKTOPA.
2) PasnosxkuM AB II0 BEKTOpam Gasmca:

AB =5i-5j+2kK.

3) dnuny ‘ AB| Haiiiem o gopmyre:

al=x"+y*+12%;
|
AB|=,/52 + (=5)® + 2% =~/64 =/9-6 =36 .
3amaua Ne 2.
Jlabl BekTopsl @ =i—3 j+ K 1 b = 2i+ k .Haiizure KOOpAMHATHI BEKTOPa © = a— 2 b .Pewenne
a={-31}.

b={-201); 2b={-402}.

c=a-2b={-31)— {402} = fl - (-4)-3- 01— 2} = {5,-3-1]..
3agaua Ne 3

—

Beruuciute ckansproe mpousseaenue (2a+b)-a, ecnmn a = {1;0;3} ub= {2;—1;1}.
Pemenue

1) Haiiném koopauHatsl 2 a:

2a ={2,0,6}

2). Haiiném koopauHaThl 2 a+b:

2a+b={2,0;6}+ {2,-11} = {4-17}.

3). Haiiném ckansipHoe mpou3BeeHUE:

(2a+b)-a=4-1+0-(-)+3-7=25.

OtBeT: 25
3agaua Ne 4.

N |-

— - 3
HpI/I KaKOM 3HAYCHHUH «x» BEKTOPBI él = {4,—6, X} u b = {— ,Z ,3} 6y,[[yT KOJ'IJ'II/IHeapHLIMI/I?

VYcioBre KOIITMHEAPHOCTH BEKTOPOB:
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> - X Y, z
a U b KOJUIMHCAPHBI, €CIIH —— = —— =

s
X, Yo 4

OTBeT: x=-24.

3anagya NeS5 B TexHonmorndyeckoi Kapre 3a/laHa JIEKTpUYECKas LEenb U3 MapajljIeIbHO COEIUHEHHBIX

9JICMCHTOB!

I Is I7 le
C_> . —= ¢ —= p—|> a
u I 1, i ==l D E
e,

Haiinute BekTop Toka I na Bxoze JIEKTPUUYECKON 11T, €CIIM TOKH MapajluleIbHbIX BETBEH MOXKHO
3agate Bekropamu: 11(1;2;3), 12(2;1;7), 13(3;1;1), 14, (0;2;3), f5(4;2;1).
Pemenue:

3anuchIBaeM B BEKTOPHOI opme ypaBHeHHE mepBoro 3akoHa Kupxroda.

Tok Ha BXOAC LETIN paBCH CYMMEC TOKOB BCEX MAapalJICIIbHBIX BETBEI:
I=Nh+L+L+I,+1s
f:(1+2+3+0+42+1+1+2+23+7+7+3+1):(10ix15)

3anaya Neb

Teno, Ha KOTOpOE AEHCTBYET MOCTOSHHAS CUIIA F= (4; —3; 5), mepemeniaeTcst MO OTPE3KY MPAMOit
u3 touku A (-5; 2; -1) B Touky B (1;3;2). Beraucnure paboty 3T0#i CHITBI.

Pemrenne:

Wmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=67+] +3k

Teneps Bocnionb3yemcst popmyinoit W= F*AB=4*6-3*1+5*3=36

®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOJTHEHHOE 33JaHHeE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BBHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIIEHBI
2-3 HemoueTa.

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.
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OuneHka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIH pabOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI
IMpakTnyeckoe 3ansiTue Ne 37

«JlekapToBa cucTeMa KOOPAUHAT HA IUVIOCKOCTH. YPaBHEHNsI IPSIMOM, OKPY:KHOCTH. Perenue
3a/1a4 HA PaCNoJIOKeHNe MPSAMBbIX Ha MJI0CKOCTH»

Henab padorbl: Hayuntbes pemats 3aaud Ha HaXOXACHUE YPAaBHEHUMN IPSIMBIX U OKPYKHOCTEH,
Ha PacIoJIOKEHUE IIPSMBIX Ha IIIOCKOCTH.

Boinosinenue padorsl cnocodocTByeT GOPMUPOBAHMIO:

OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

IIK 2.2 PaSpa6aTbIBaTb TEXHOJIOTHYCCKYHO JOKYMCHTALWUIO IJI MPOBCACHUSA pa60T IO TEXHUYCCKOMY
O6CJ'Iy>KI/IBaHI/IIO IMPOMBIIIJIICHHOI'O (TCXHOHOFI/I‘ICCKOFO) O60py,Z[OBaHI/I${.

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- MecsL pOKAEHUS

1. Haiitu Touky nepeceyeHus NpsMbIX: mx —py+n=0 U x—y—p =0.

2. HaiinuTe ocTpBIi Yroy1 MeXy NPSIMbIMHU:

mx+ny—p=0unx—py—nm=0.

3. CocTaBbTe ypaBHEHHE HpsAMOM, mapamnensHoil npsmoit PX+Y—M=0 u npoxonsmeii yepes
TOUYKY A(—n; 1).

4. I3 Touku A(m;—1) Ha mpsmyo NX+ Py+1=0 onymen nepmenmukymsp. CocTaBbTe ero
YpaBHEHUE.

5. JIBa Tpy30BUKa BBIEXaJIH B PEHC MO B3aMMHO-TIEPIEHIUKYISIpHBIM oporaM. CKOpPOCTh OHOTO-
50 km/4, ckopocTh Apyroro — 60 KmM/4, B JTaHHBIA MOMEHT OHU HaXOJSATCS HA pacCTOSHUM 7 KM U 10 KM OT
Hayana myTu. Yepes kakoe BpeMs pacCTOSHUE MeXAy HUMHU OyneT 35 km?

6. Ckombko moTpedyercst 6eTOHA IS TOTO YTOOBI 3aJIUTh IMIBEIDICP C MapalIeIbHBIMU TPaHIMHU
noiiok 1211 gmuuoii 10 m?
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CHYTPEHHMX FPANER NOAOCK MNAFPANNENBHBIMW FPFAHMAMA

2y nonox 12 N
TE TS
7 Z
=
g 54 fum % % 4w
L
Z
/
RI1Z0 mm HI120 mm ’2
< s
.. - Z
- ._..-.-l-.——. /
- Z
A
Z
! »':w‘ \ W
B 52 tm I 5E tem

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHuuMarenbHO 03HAKOMBTECH C YCIIOBUEM 33/IaHMUSL.

2. Ilomb3ysick KOHCIEKTaMH JICKIIUH, MOAOEpHTEe HYXHYIO (OPMYITYy WJIA COOTBETCTBYIOIIEE
YCIIOBUE JIJISl pElIeHHUs 3a/1a41

3amgauga Ne 1
Haiitu TouKy nepeceueHus npsimbIX:

2X+3y—-12=0u x-y-1=0.
Pemmm cucremy:

{2x+3y—12:0, {2a+y)+3y—12=0

X—y-1=0; Xx=1+Yy;
2+2y+3y-12=0, 5y =10, y =2,
Xx=1+Yy; X=1+Yy; x=3.

OtBeT: TOUKa M (3; 2).

3amaya Ne 2
OrnpenenuTs yroia Mexay IpsMbIMH, 3aJJaHHBIMU YPaBHEHUSIMU:

2X—-3y+6=0u x+5y—-2=0.

Pemenue
Haiinem yrnosbie K03 GUIHUEHTHI STUX TPSIMBIX:
2x—-3y +6=0; X+5y—-2=0
-3y =-2X—6, Sy=-Xx+2,
y—gx+6 y——lx+g
3 7 5 5
2 1

k =<, Kk, =—=.

b3 5

. k, —k;
[MoxcraBuM  Halinenuele  3Hauenns K, wuw K, B Qopmyny: Qo= TR
T K K
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1 2 13

5 3 15
Yo = 1.2 13 *
1+(-0).2 =

5 3 15
tgp=-1 ¢=135".

[Tonmy4eHHBI Yronm MeXAy OpsSMbIMH - Tynod. CMeXHbBIH ¢ HUM, OyIeT OCTpBId, TO €cTb
¢, =180° —135° = 45°,

3anaga Ne 3

1. CocraBbTe ypaBHeHHE TpsMOii, mapamiensHoit npamoit 9X +3Y —7=0 u npoxoxsmeit yepes
touky A(-2;6).

Pemenue

CocraBum ypaBHEHUE Iy4kKa MPSIMBIX, POXOSIINX yepes TOYKY
A(-2;6).

y—6=k(x+2)

Haxomuwm yrinoBoii ko puiiveHT JaHHO#M npsaMoii:

3y =-5x+7

5 7 5

=——X+—; kj=——.
y 37 3 ' 3

5 . . .
Tak Kak npsiMple napajienabHsl, T0 K, = — 3 YIIIOBOM KOA(PPHUIMEHT HCKOMOH TPSMOH.

. 5
IToncraBuM HakIeHHOE 3HaYeHHE K, = — 3 B YPaBHECHUE IIy4YKa MIPSIMBIX:

y—6=k(X+2);
ocJie Mpeodpa3oBaHus MOIYIUM:

5x+3y-8=0.

3amgauga Ne 4
W13 touku A(-3;5) Ha psimyro X — 2y +3=0 OMyIleH nepneHauKysip. Hanucars ero ypaBHeHue.
Pemenue

CocraBum YpaBHEHUE ITy4Ka MIPSIMBIX, MIPOXOAAIINX yepes TOYKY
A(=3;5).

y—-5=k(x+3).
Haiinem yrinooii kospduuuent K, npamoit X —2y +3=0;
—2y=—X-3

1 3

==X+ —;
Y 2 2

1
kl ZE.
1

VunThiBasg yCTOBHE MEPIEHAMKYISPHOCTH HPAMBIX: K, =—k—, HalJIeM YpaBHEHHE HCKOMOM
2
IpsAMOI

k, =—2.
y—-5=-2(x+3);
y+2x+1=0.
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Otset: Y+ 2X+1=0.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJHEHA B TOJHOM O0BEME C COOJIIOJICHUEM
HEe0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

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

Ouenka "yla0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IO3BOJISET MOJYYUTh NpPaBUIIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TTOJHOCTHIO WIH 00BEM
BBHITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
[MpakTnyeckoe 3ansiTue Ne 38
«Pemenue 3a1a4 Ha NAPAJIEILHOCTH MPSIMOIA U TVIOCKOCTID)

Henp padorbr: HayunThes pemaTs 3ajaun Ha NapajuleIbHOCTh HMPSMOW U IUIOCKOCTH, UCIIOJIB3YS
IIPU3HAK NapAJJIEIbHOCTH NPSMOM U IUIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHANBbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bike Poccuiickoit
deneparyy ¢ y4eToM 0COOEHHOCTEH COIMATIBHOTO M KYJIBTYPHOI'O KOHTEKCTa

MarepuanbHoe o0ecnieuenue: VHauBHUIyalbHbIE 3aaHUs, CIIPABOYHBIE MaTEPHaJIbl, KOHCIIEKTHI
JIEKIINN.

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMuIInU
p- MecsIL pOKICHUS

3anmagaNel

Touka K ne nexut B minockoctu kBajgpara ABCD. Touku M u P - cepeaunst orpeskoB KB u KC.
1). Kak pacnionoxens! npsimbie AD u MP?

2). Beruucnure quny orpeska MP, ecniu cTopoHa KBajipaTra paBHa n CM.

3anaya Ne2

Ocnoanne AD tpaneruu ABCD nHaxoautcst Ha tutockoctr P, a ocHoBanue BC oTcTouT OT Hee Ha

-~ o DA +
p cMm. Haiigute pacCToOAHUEC OT TOYKHU NCPECCUCHUSA JUATrOHAJICH OO IJIOCKOCTU P, €Clin 5 = u.

m

3amaua Ne3
[Tnockocts P nepecekaer ctoponsl AB u AC tpeyronsHuka B Toukax Bi m C; COOTBETCTBEHHO.
B1C; mapannensna BC u paBHa p cMm, a AC,: C,;C = m:n. Halitu BC.
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMaTeabHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, 4YTO B 33/1a4€ JJaHO, CAEIaNTe PUCYHOK.

3. [Ipoananu3upyite ycliOBUE 3a/1auu, pacCyxkaasi OT TOTO, UTO HYXHO HaiTh. BcnomuuTe, kakue
TeopeMbl U (POPMYIIbI TOHAZO0SATCS MPU PELLICHUH 33/1a4H.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipn pemenun 3amay Ha 3Ty TEMY HCIIOJIB3YETCS OINpeAeNieHuEe MapauiebHbIX MPSIMONH U
IJIOCKOCTH, MPU3HAK MapaJIeIbHOCTH MPSIMON U IJIIOCKOCTH, @ TAKXKE Ballld 3HAHUS U3 IITAHUMETPHUHU.

3amaua Nel

Touku A, B, Cu D ne nexar B onnolt miiockoctu. K u M — cepenunst orpeskos BD u CD.

1) MHwmerot au obmue Touku npsamas KM 1 m1ockocTh, B KOTOPoii eskat Touku A, B u C?

2) Beruucnute nepumerp TpeyroipHuka AKM, eciau paccTosiHuE MEXIY KaKIOH mapod JTaHHBIX

TOYEK PaBHO 8 CM.
JlaHo: «, A€ x, BEx,C €,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm

K M 1) nmepecekarorcs i KM «
/ 2) Haiitu Pyyy
C
o A
Pewrenne:

1) Touka K sBnsiercs cepenunoii otpeska BD, Touka M- cepenuna otpeska CD. 3Hauut oTpe3ok
KM - cpennsis nunus tpeyronbauka BCD.

[To cBoNCTBY CpenHEl JTUHHUM TPEYrojibHHKAa KM||BC, KM = %BC. CnenoBatenbHo, oTpe3ok KM
napajulesieH IpsIMOM, Jiekalled B IUIoCKOCTH. Ilo mpu3Haky napajiielbHOCTH NPSMON M IJIOCKOCTH,
oTpe30k KM U mI10cKoCTh napajuiesibHbI, T.€. HE MEPECEKAOTCS.

2)Pxy = AK + AM + KM

KM =-BC KM =4cm.

Paccmorpum tpeyronsHukn ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbIc

PaBHOCTOPOHHHUE TPEYroiabHUKH, a oTpe3ku AM u AK- meamaHsl ¥ BBICOTHI ATHUX TPEYTrOJbHUKOB.
Haiinem 3t otpesku:

AK = AM = VACZ — MC?

MC = 4 cM.

AK = AM =82 — 42 =64 — 16 = /48 = 4V/3 cM
Puu =4+4V3 +4/3 =4 +8/3cm

3amaua Ne 2

Ocnoanne AD tpaneruu ABCD naxoautcs Ha tuiockoctr P, a ocHoBanne BC oTcTouT oT Hee Ha

-~ ) DA 7
5 cm. Haiionre pacCToOAHUE OT TOYKH IEPECCCUCHUA TUAaroHaJICu 0 IJIOCKOCTHU P, €CJIn B =-

-
&7 ik Jano:

ABCD — tparerus,

DA

22 = I BB1=5cm, BB1+P
CB 3

Haiitu: paccrosiurie ot M 1o mockoctu P

[ M
.c‘_‘L__,--n
— O —

/
/
/
/ \
ot -
/ .
/
1‘ \
/
\
o ~N, |

b g
\ ,l
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Pemenue

1) U3 Ttouku M mpoBenem k miockoct P nepnenaukynsasp OM. CnenoBarensHo, OM- paccTosiHrE
or M 1o miockocru P.

2) Paccmorpum AADM u ACBM

£BMC = £DMC KaK BEpTUKAJIbHbIC

£CBM = £ADM Kak HakpecTaexamue rnpu napauienbHbix npsameix BC u AD u cexymeii BD.

DA DM AM
3Haunt, AADM ¥ ACBM IIOAOOHBI I — = — = —,

CcD BM CM
ba_7__DbA_DM _AM _ 7

= - = = =
CB 3 cD BM cM 3 3
DM 7 7

— =-=DM =—BD,BM = —BD
BM 3 10 10

3) Paccmotpum ABB;D u AMOD
2D — obumit, 2BB;D = «MOD = 90° = ABB,D ~ AMOD

BBy  BD
MO~ MD
BB BD 10
Mo~ 07BD 7
7
MO =—BD
10

MO =ZL-5=35cm
Orser: 3,5 cm.

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE.

Kputepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HE0OXOIMMOM TOCEeI0BaTEIbHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO U aKKypaTHO BBIMOJHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHON YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPABUJIbHBIC PE3YyibTAaThl U BBIBOJBI, B XO€
IIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 4acTU pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIBHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansitue Ne 39

«PewreHne 3a1a4 HA NEePHNEHAUKYJIAPHOCTb NPSAIMOM M IJIOCKOCTH. Pemienue 3axa4 Ha
NPUMEHEHHE TeOpPeM 0 TPEX NepHeHIUKYAApax.»

Henp padorei: Hayuntbest ncmosib30BaTh NPU3HAK MEPHIEHAUKYISIPHOCTH NMPSAMOM M IUIOCKOCTH,
TEOpEMY O TPeX NEPHEHANKYIIAPAX P PELICHUH 3a]1a4.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Beibuparh crnocoObl pemieHust 3aaad Npo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM
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OK 05 Ocy1ecTBasTh yCTHYIO U TMCbMEHHYIO KOMMYHHUKALIMIO Ha FOCY1apCTBEHHOM sA3bIKe Poccuiickoin
denepanyy ¢ y4eTOM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTa

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MAaTCpUaJibl, KOHCIICKTbBI JIGKI_[I/II\/JI.

3ananmue:

M- KOJUYECTBO OYKB B UMEHHU
N- KOJIM4YEeCTBO OYKB B (haMUITHH
p- MecsI pOKICHUS

3amaualNel

Han pom6 ABCD. 13 Touku nepeceyenus ero nuaroHaineil nposenen orpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxute, ytro OF nepneHauKyispeH MmiIocKocTu poMba, orpe3ok AC neprneHauKynspeH
mwiockoctu BDF.

3agaua Ne2

Han paBHOOeapeHHbI TpeyroiabHuKk ABC. AC= BC= n cM, AB= m+5 cMm. W3 Bepmunsl yrina C
IIPOBEJIEH K IUIOCKOCTH nepneHauKyisip CD, paBHblii p cM. Haiinure paccrosiHue ot Touku D 10 cTOpOHBI
AB.

3amaga Ne3

Touku A u B nexxar B mIockoctTu . , M —  Takas  Touka B MPOCTPAHCTBE, JUTS
KOTOPOH AM = m , BM = n ¥ OpTOrOHaJIbHAs MPOEKLUsS Ha IJIOCKOCTh o 0Tpe3ka BM B Tpu pasza Gosbiie
OpPTOTOHAJILHOM MPOEKUMH Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosHue ot Touku M 1o
IUIOCKOCTH 0 .

3agaua Ne 4

Beicota npsimoyroseHoro tpeyrosnbHuka ABC, omymieHHas Ha runoreHy3y, paBHa P cm. U3
BepmuHbl C mpsiMOTO  yrila  BOCCTaBiIeH K  Iuiockoctd  TpeyronbHuka ABC mepnenmukymsip CM,
npuyeM CM = m + n cM. Haiinute paccrostuue ot Touku M o runorenysst AB.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBUE 3a1aUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAeNaiiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3a1auu, pacCyXkaas OT TOrO, YTO HY)KHO HalTu. BcnoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipn pemieHnu 3agady Ha 3Ty TEMY HUCHOJb3YETCsl ONpPENENCHHE NEPIEeHANKYISPHBIX MPSAMON U
IJIOCKOCTH, IPU3HAK MEPIEHANKYIISIPHOCTH NIPSIMOM U TUIOCKOCTH, TEOPEMBI O TPEX MEPHNEHAUKYIAPAX, a
TaK)Ke BalllM 3HAHUS U3 INIAHUMETPUN

3agaua 1
N3 Touku mepeceuenus auaroHanen napamienorpamma ABCD nposenen orpe3ok OM Tak, 4To
MA = MC, MB = MD. Jlokaxwure, 4To 0Tpe30K OM nepneHauKyIspeH II0CKOCTH Napajuienorpamma.
Jano:
M ABCD - napasienorpaMm
ACNBD =0
MA = MC,MB = MD
D C JlokasaTh: OM-(ABCD)

A B Jloka3aTenbCTBO
1) Paccmorpum tpeyronbankn AOM u COM. OM -
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obmasi cropoHa, MA = MC 10 yclIOBHIO, AO = OC 10 CBOMCTBY JMaroHajeil mapajuienorpamMma. 3HAuuT,
TPEYTroJIbHUKH PABHBI IO TPEM CTOPOHAM, T.€. 4AOM = ACOM. CrietoBatenbHO, £LAOM = £COM.

T. K. 3TH yIJIbI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 90°, T.e. OM L AC.

2) Paccmotpum tpeyronpHukn BOM u DOM. OM - obmiasi ctopoHa, MB = MD TI0 YCJIOBHIO,
BO = 0D 110 CBOMCTBY JUaroHajei mnapasuiesiorpaMMa. 3Ha4uT, TPEYTOJbHUKU PABHBI 10 TPEM CTOPOHAM,
T.e. 4BOM = 4DOM. CnenoBareiabHo, 2BOM = 2DOM.

T. K. 3TU yIJIbl CMEKHBIE M PaBHBIE, TO OHU PABHBI 110 90°, T.e. OM 1BD.
) OM 1 AC.

= % .
OM L BD} OM 1 (ABCD )no npusHaKy neprneH/JuKy/IspHOCTH NPAMON U MJIOCKOCTH

3anaya 2

Croponsl TpeyronbHuka 10 cm, 17 cMm u 21 cM. M3 BepmmHBI OOJIBIIETO YIIa 3TOTO TPEYroJIbHUKA
IIPOBEJIEH MEPHEHAMUKYISAP K €ro IUIOCKOCTH, paBHbIM 15 cm. Halinure paccTosiHMe OT €ro KOHIIOB J0
00JIbIIIeH CTOPOHBI.

Hano:
e b AABC,AB =10 cm,BC = 17cm, AC = 21cm

BD-(ABC),BD = 15cMm
e Y Haiitu paccrostaue ot B u D no AC

Pemenne
1) JlononHUTENbHOE OCTPOEHHUE: IPOBeIEM BM L AC.
3nauut, BM- paccrosaue ot B 1o AC.
DM — HakJiOHHas
BM — npoekuust HakioHHOM ¢ = DM L AC = DM — paccrosanue ot D no AC.
BM 1 AC.

2) Hdns toro, utoObl HalTu BbicOTY BM TpeyronpHuka ABC, BblUuMCIMM CHayajga €ro IUIOIIAJib,
a+b+c

ucronb3ys popmyny Fepona S, = p-(p—a)-(p—b)-(p—c), p="

10+17+21
=—F = 24 cm

Spsc = /24 (24 —10) - (24 — 17) - (24 — 21) = V24 - 14 7 - 3 = 84cM?

3) 3anuiem GopMyIty JUIsl BBIUMCIEHUS oAl S, = %ah

[Tpumenum 31y GopMyiTy K HallleMy TPEYTOAbHUKY: S, apc = %AC - BM.

Beipasum u3 510if popmynsl BM:  BM = 2%48¢

2-84 Ac
BM =—=8cM
21

4) Paccmotpum TpeyronbHuk BDM- npsiMmoyronbHbIi, T.K. BD L (ABC).

ITo Teopeme Iudaropa naitnem DM:

DM?* = BD* + BM?

DM?* = 15% + 8% = 289

DM =+/289 =17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NEpIeHuKYyIsApa 10 ctopoHbl AC paBHbI 8 cM 1 17 cm.

®opma npeacraBiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
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BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET TMOJNYYUTh MPABHIBHBIC PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka ""Hey10BJ€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IMpakTnyeckoe 3ansiTue Ne 40
«Pemenue 3a1a4 Ha IPUMeHeHHE TeOpPeM 0 TPEX NMepHeHTUKYIAPAX»

Heas padorbl: HayunThcss MCHONIB30BaTh MPU3HAK MEPHEHAUKYIISIPHOCTU NPSIMOM U IIJIOCKOCTH,
TEOpEMY O TpeX NMEPIEHAUKYIISIpax MpU PELICHUH 3a/1a4.

Brinosnenue padorsl cnocod6cTByeT (POPMUPOBAHUIO:
OK 01 BeiOupars crnocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3JIMIHBIM KOHTCKCTaM
OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALMIO HAa FOCYIapCTBEHHOM sA3bIKe Poccuiickoi
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIbTYPHOTO 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

3amaualNel

Han pom6 ABCD. U3 Touku nepeceyenus ero nuaroHaneit nposenaeH otpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxwute, ytro OF mepneHanKyIsipeH MmIocKocTi poMoOa, otpe3ok AC meprneHauKyimspeH
miockoctu BDF.

3agaua Ne2

Jan paBHOOeapeHHbIN TpeyroibHuk ABC. AC= BC= n cM, AB= m+ 5 cM. M3 Bepmunsl yrna C

MPOBEICH K TiockocTH nepreHaukyisip CD, paBHbIil p cM. HaliquTe pacctosiHue oT Touku D 10 CTOpOHBI
AB.

3anaga Ne3

Touku Au B nexar B  miockocthia, M — Takas Toyka B IPOCTPaHCTBE, IS
KOTOpPOl AM = m , BM = n 1 OpTOrOHaJbHasl MPOEKIMs Ha MIOCKOCTh a 0Tpe3ka BM B Tpu pasa Gombiiie
OpPTOTOHAJILHOW MPOEKUUH Ha 3Ty IUIOcKOCTh orpe3ka AM . Haiinute pacctosHue ot Touku M mo
TUTOCKOCTH 0 .

3agaua Ne 4

Bricota mpsmoyroisHOro TpeyroibHrka ABC, omymieHHas Ha THIOTEHY3y, paBHa P cMm. U3
BepmnHbI C IpSIMOTO ~ yria BOCCTaBlIeH K IJIockocTtu  TpeyronbHuka ABC nmepnenauxymnsp CM,
npuueM CM = m + n cM. Haligute paccrosinue ot Touku M 1o runorenyssl AB.

Ilopsinok BbINOJHEHHSI padOThHI:

1. BHuMareapHO MPOYUTANTE yCIOBUE 3a/1a4H.

2. 3anummTe, YTO B 33/1a4€ JJAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite yclioBUE 3aJauu, paccy’aas OT TOTO, YTO HY)KHO HalWTu. BcmoMHuTe, Kakue
TeopeMbl U (HOPMYJIBI TIOHAIOOSATCS TIPH PEIICHUH 3a1a4H.
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4. Pemute 3amauy. 3anyIINTE OTBET.

IIpu pemeHun 3amad Ha 3Ty TE€MY HCIOJIB3YETCsS ONpENEeNeHUe NEPHEeHAUKYISAPHBIX HPSIMOM U
IJIOCKOCTH, MPU3HAK NEPIIEHIUKYISAPHOCTH MIPSIMON U MJIOCKOCTH, TEOPEMBI O TPEX NEPIEHIUKYIIApax, a
TaKXKe BalllM 3HaHUS U3 IFITAHUMETPUHU

3anaga

Bricota mnpsmoyroneHOoro tpeyroiabHuka ABC, omyiieHHas Ha TUNOTeHY3y, paBHa 9.6. U3
BepmuHbI C IpSIMOTO ~ yriia BOCCTaBIeH K IUIOCKOCTH — TpeyroibHuka ABC mepnenaukymnsp CM,
npudem CM = 28. Haitgute paccrosiuue ot Touku M 1o runoreny3sr AB.

Pemenue

[IpumenuTe TeopemMy 0 TpeX MEePHEeHIUKYIIpaXx.

ITycts CK - BbICOTA [AaHHOTO MpPSIMOYIOJBHOTO TpeyronbHuka. Torma MK - HakioHHas K
mockoctu TpeyronbHuka ABC, a CK - opToroHaibHas NpoeKnHs 3TOH HAKJIOHHOW Ha TUIOCKOCTh
tpeyronsauka ABC. Tak kak CK- AB, TO 10 TEOpeMe O TpeX MEePHEHIUKYIApax MK - AB. 3Ha4YHT, IJIHHA
orpe3ka MK paBHa PaCCTOSIHHIO oT Touku M 10 npsimoit AB. Uz MPSIMOYTOJIBHOTO
tpeyroasauka MCK 1o teopeme Iludaropa Haxoaum, 4ro

MK = VCK? + CM? = v9.6% + 282 = 29.6.

OtBet: paccrostHue oT Touku M 10 runorenyssl AB paBno 29.6.

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM O0BEME ¢ COOJIOJICHHEM
HEOOXOMMO TIOCIIEAOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIlUCH U BBIYUCIICHHUS.

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

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM padOTa BBINOIHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCcTU TaKOB, YTO IO3BOJISIET IOJyYUTh NPABUJIBHBIE PE3YJAbTaThl U BBIBOJBIL, B XOJIE
IIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTBHIO WIH 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh IPABUIIbHBIX BHIBOJIOB.

Tema 4.2. [IpsivMble U JIOCKOCTH B POCTPAHCTBE
IIpakTyeckoe 3ansaTue Ne 41

«Pemenne 3a1a4 Ha NapaJIeIbHOCTD IJIOCKOCTE»

He.]'lb paﬁoTbIZ Hay‘{I/ITBCSI HCIIOJIb30BAaTh IMPHU3HAK MapaJUICIIbHOCTHU IUIOCKOCTEHl M CBOMCTBA
nmapajjiCJIbHbIX IUIOCKOCTEH IIpH pCUICHUMN 3a/1a4.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoPecCHOHANBHON NeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM
OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHMKAIIMIO HAa TOCYJapCTBEHHOM si3bike Poccuiickoi
denepanuu ¢ yaeToM 0COOCHHOCTEN COMMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

MarepuajnbHoe o0ecnieyeHue:
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I/IH,Z[I/IBI/I,Z[yaHLHLIe 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

M- KOJUYECTBO OYKB B UMEHU
N- KOJIM4YECTBO OYKB B (haMUITHH
p- MecsI pOKICHUS

3amaua Ne 1

Mexnay nByMs napajjlelbHBIMU IUIOCKOCTSMM 3aKJIIOYEH OTPE30K, MIMHOM m +n cM. Haligure
MIPOEKLUU 3TOT0 OTPE3Ka Ha KAXKAYIO MNIOCKOCTh, ECIIM PACCTOSIHUE MEXIY INIOCKOCTSIMU PaBHO p CM.

3anaya Ne 2

[Inockoctu M u P mapaensusl. Y3 Touek A m B miockoctu M mnpoBenieHbl K Iiockoctu P
HaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cMm. Ilpoekuus HakinoHHON AC Ha OIHY U3 IUIOCKOCTEU
paBHa m cM. Yemy paBHa MpOEKIMs HaKIOHHOW BD?

3anaga Ne3

Mexny AByMsl apasuieabHbIMU IockocTsMu P u Q mpoenenst otpe3ku AC u BD (touku A u
B nexar B muiockoctu P), AC=m+n+p aM, BD = m +n 1M , pazaocts npoekunit AC u BD na ogny u3
IJIOCKOCTEH paBHa m 1M . HaliiuTe AJIMHBI 3TUX MPOEKUUN U PACCTOSHUE MEKY INIOCKOCTSAMU.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHuMarenabHO pOYUTANTE YCIOBUE 3a4a4U.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCclIOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcomuuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 3a/1a4H.

4. Pemre 3aga4y. 3anuiiMre OTBET.

[Ipu pemeHun 3agady Ha 3Ty TEMY HCHOJIB3YETCS ONpPENEICHUE MapauIeNIbHbIX IIJIOCKOCTEM,
MIPU3HAK MapajljIeIbHOCTH IIOCKOCTEN, TEOPEMBI O NapauIEIbHBIX IUIOCKOCTSIX, & TAKXKE BaIllM 3HAHUS U3
MJITAHUMETPUHU

3amaga Ne 1
Mexnay nByMmMs MapajuiedbHBIMU IUIOCKOCTSIMHM 3aKIJIIOU€H OTpe3ok, anuHod 10 M. Hailigure
MPOEKIIMU ITOTO OTPE3Ka Ha KAXAYIO INIOCKOCTh, €CJIM PACCTOSTHUE MEXKITY TJIOCKOCTSIMU PAaBHO 8 M.
Hano:

a//B,AB =10 cm
/ A / ACB,AC = 8cm
N Haiitu npoexun AC

AN

Pemenne

1) Tak Kak IJIOCKOCTH MapajuleNbHbl, TO PACCTOSIHUE MEXIYy HUMHU - 3TO neprnenaukyisp AC.
[ToctpouMm npoeknuto orpeska AB Ha miiockocTs . 910 oTpe3ok BC.

2) Paccmotpum TpeyronbHuK ABC- npsMOyToJIbHBIH.

ITo teopeme ITugparopa AB? = AC? + BC?

AC* = AB® — BC?
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AC? =10 —-8%=100—-64 = 36
AC=6 cm.
Tak Kak MJI0CKOCTH NapajieibHbl, TO IPOEKLHUN OTPE3KA HA 3TH IJIOCKOCTH OyI1yT paBHBI.

3anaya Ne 2
[Inockoctu M u P mapamiensnsl. M3 Touek A u B miockoctu M mpoBefieHbl K TIOCKOCTH P
HaksioHHble AC= 37cm u BD=125 cm. Ilpoekuus nakinonnoit AC Ha oJiHy U3 MIIOCKOCTEH paBHA 12 cM.

Uemy paBHa npoekiusa HakJaoHHONH BD?

I[aHOZ M| P,AeM,BEM
— AC =37 cM,BD = 125 cm
A B AE L P,BK L P,CE =12 cm
Haiitu: KD

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsMoyroiabHbIi.
ITo Teopeme ITudaropa AC? = AE* + CE?

AE* = AC* — CE*  AE® = 37% — 12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum tpeyronbHuk BKD- npsiMmoyrosibHbIil.
ITo Teopeme IMudaropa BD* = KD* + BK?

KD?* = BD* — BK?* AE=BK, kak paccTosHus MEK1y MapajieTbHbBIMU TIOCKOCTSIMH.
KD? = 125% — 35 = 15625 — 1225 = 14400

KD= 120 cm.

Ortset: npoekuus BD pasna 120 cwm.

3amaua Ne3

Mexny AByMs TapauieTbHeIMA TUTocKocTssMu P Q mpoBenensr otpesku AC u BD (Touku A n
B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoexkuniit AC u BD Ha onHy U3 miockoctei
paBHa 14 cm . Haiiaure AyinHbI 3TUX MPOEKIUM U pacCTOSTHUE MEXKIY MIIOCKOCTSMHU.

4 N>

Hano: Q | P,AEP,BEP
AC =13 cm,BD = 15¢cm
AE 1 Q,BK 1 Q,CE + DK =14 cM
Haiitu: CE, AE, DK

(il Y

Pewmenue

1) Paccmotrpum tpeyronbHuk ACE- nmpsMOyroJbHbIH.
ITo teopeme IMucaropa AC* = AE? + CE?

AE? = AC* — CE?

91



[lycTsb CE = x, Torna DK=14-x.
AE? = 169 — x*
2) Paccmotpum tpeyrosnbHUK BDK- npsMoyroiabHbIi.
ITo Teopeme ITudaropa BD? = BK? + DK?
BK* = BD* — DK*
BK? = 225 — (14 — x)* = 225 — 196 + 28x — x* = 29 + 28x — x*
AE=BK, kak paccTosHUs MeXAy NapajuleIbHbIMU IIJIOCKOCTAMU
3HaYuT,
169 — x? = 29 + 28x — x?
28x = 140
X=5
CE=5 cm, DK=14-5=9 cm
AE = V169 — 25 = V144 = 12 cm

OTBeT: pacCcTOsIHUE MEXAY INIOCKOCTSIMHU 12 ¢M, IPOEKLUU HAKIOHHBIX 5 ¢M U 9 cMm.
®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHKE.

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMO TIOCIIEAOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TPadUKU.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Onenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BHIBOJIOB.

Tema 4.2. [IpaMble U NJIOCKOCTH B MPOCTPAHCTBE
IIpakTuyeckoe 3anaTue Ne 42
«Pewienue 3a1a4 Ha IBYIPaHHbIE YIJIbD»

Heap padorbi: Hayunthbest pemiaTe 3aaud Ha NPUMEHEHHE MOHATUH YIila MEXIy MpsMOM U
IIJIOCKOCTBIO, ABYTPAHHOTO YIUIa, YIJIa MEXKAY INIOCKOCTAMH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aj1ad NpoQecCUOHANbHON JAeATEeIbHOCTH MHPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 05 OcymiecTBaaTh yCTHYIO U TUCBMEHHYI0O KOMMYHHKAIIMIO HA TOCYJAPCTBEHHOM sA3bIke Poccuiickon
deneparyu ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOI'O KOHTEKCTa

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

3aganue:

M- KOJIMYECTBO OYKB B UMECHHU
N- KOJIM4YeCcTBO OYKB B (paMUITHH
P- MeCAIl POKACHHS
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1) 13 Toukn A BHE IUIOCKOCTH IIPOBEIEHBI K MJIOCKOCTH NEPIEHIUKYISAP AB = n CM U HAKJIIOHHbBIE
AC u AM, o6pa3yromue ¢ TUIOCKOCTBIO YTJIbI 30°. Haiigure YroJl MeX1y HaKJIOHHBIMH TpsiMoi. Haitaure
CM.

2) KareTsl IpsIMOYrOJbHOTIO TPEYrojbHUKAa PaBHbBl n ¢M U n +m cM. Onpenenure paccTosHUE OT
BEPIIMHBI MPSIMOTO YIJIa JI0 TUIOCKOCTH, KOTOpast POXOHMT Yepe3 HIOTeHy3y i coctasmser yrox 30° ¢
IJIOCKOCTBIO TPEYroJbHUKA.

3) Touku A u B nexar Ha pebpe npsMoro aByrpaHHoro yria. AA; u BBi- nepnenaukynspsl K
peOpy, IpOBEIEHHBIE B Pa3HbIX I'PaHsAX, NpUUeM AB = m cM, AA; =n+m cM, BB; = n—1 cm. Haiigure
A1B1.

I[opsaok BbINOJIHEHUS PA0OTHI

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yCcIOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYXKHO HaWTuU. Bcnomuure, kakue
TEOpeMbI U (POPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnte 3aga4y. 3anuiinTe OTBET.

[Ipu pemiennn 3a7a4 Ha ATy TEMY UCIOJIb3YIOTCS OTIPEICTICHUS yIiia MEXIY MPSMOH U TNIOCKOCTHIO,
JIBYTPAHHOTO yIJIa, JMHEWHOTO YIiia ABYTPAHHOTO YIUIa, a TAK)KE Ballll 3HAHUS U3 TUIAHUMETPUU.

3anayva 1

Han tpeyronsHuk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cMm. Uepe3 MeHbIIyI0 CTOPOHY
MPOXOJUT TUIOCKOCTh, COCTAaBIISIONIAS C IJIOCKOCTBE) TPEYTOJbHHUKA YOl 45°. Haiigure paccTosiHue
MEX1y MJIOCKOCThIO M BepIIMHOHN B.

B

it JaHo: AABC,AB =9 cm
BC =6cM,AC =5cm
AC € a,a = 45°
A D
C

Haiitu: Paccrostaue ot B mo a

Pemenne

1) [lononHUTENBbHOE OCTPOSHHE: IPOBEEM BD L a@ = BD — paccTosiHhe OT B 40 MJI0CKOCTH a.
BM L AC = DM 1 AC no TeopeMe 0 Tpex NeprneHJUKyIApax.

3HaUNUT, £BMD — nuHENRHBIN Yroa JByTpaHHoOro yraa, ZBMD = 45°,

2) B tpeyronsauke ABC Haiinem BeicoTy BM.

CHauyaja BEIYHCIIUM Iomaab TpCyrojbHUKa I10 (l)opMyne FepOHa:

S,=\p-(=-a) - (p=-b) (p-o

_ 9+6+5

=10cMm

Sapc = V10145 = 10+/2cm?

Sapc =3 AC- BM = BM = 245¢

BM = # = 4/2cm

3) Paccmorpum TpeyroasHUK BMD- npsMOyTosibHBIH 110 TOCTPOSHHIO.
BD

— = sinZBMD

BM

BD = BMsinzBMD

BD = 4vZ - sin45° = 4&-?: 4cm.

OTBeT: paCCTOHHI/Ie oT B 10 IIJIOCKOCTHU 4 CM.
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3anaua 2
Konmer otpeska MK  nexar Ha rpaHsx npsamoro jasyrpanHoro yria. MMj; u  KK;-
NEePIEHANKYISPHI K pedpy, npudeM MK=13 cm, MM =12 cm, M1K1=3 cm. Haiigute KKj.

=

JlaHo: < aaB = 90°
MK =13 cm, MM; =12 cm, M;K; =3 cm
MM; 1 aKK;1la

Haiitu: KK,
Pemienue
1) Iloctpoum nMHEHHBIN yron ABYrpaHHOro yria. s sTtoro yepes
Al TouKy M npoBenem orpe3ok M1 E, napaiensHeiii u pasHbiid KKj.
KK, L a, ceioBaresibHo, M E L a.
< MM, E — iMHe#HBIA yroJ IByrpaHHoro yria, 3Hauut < MM;E = 90°,
2) Paccmorpum AMEK
ME- naknoHHas K miockocts f, EM; — ee mpoekius Ha 3Ty MI0ckocTh, EM; L EK ( T.k. EM1KjK —
MPSIMOYTOJIBHUK 10 ocTpoenuto). CrnenoarensHo, ME L EK ( o Teopeme 0 Tpex MepHeHAUuKYIsIpax) u
AMEK — npAMOyTroJIbHBIH.
ITo Teopeme ITudaropa MK* = ME? + EK?
ME? = MK? — EK? EK=M;K;=3 cm
ME? = 13* — 3% = 169 — 9 = 160
ME = V160 = 410 cm
3) PaccmoTpuM AMM, K — npsiMoyroJibHbIH, T. K. < MM, E = 90°.
ITo Teopeme I[Tudaropa ME? = MM, + M, E?
M,E? = ME? — MM, ?
M,E? = 160 — 144 = 16
M;E=4 cm.
3uaunt, KK1=4 cM.
OtBet: KK;=4 cMm.

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €cliMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TOCTIEOBATENILHOCTH JCHCTBHI; B OTBETE MPABMUIBHO M AKKYpPaTHO BBIMIOJIHEHBI BCE
3aMiCH, BRIUMCIICHUS, PUCYHKH U TpadUKH.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJIAET IMOJYYUTh MPaBUIBHBIC PE3YylbTaThl U BBIBOJBI; B XOJIE
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa
IIpakTnyeckoe 3ansaTue Ne 43

«Pemenue 3aga4 Ha mapaJuiejenumnea u Kyﬁ»
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Lean padoTbl: HayunThcs pemaTh 3a1a4u ¢ MapauieenunesoM 1 Kyoom
BoinosiHeHune padoTsl criocodcTBYeT (POPMUPOBAHUIO:

OK 01 Beibuparbs crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH NPUMEHHMTENBHO K
Pa3IUYHBIM KOHTEKCTAM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHaJIM3a M HMHTEPIPETAlUuH HH()OpMAIUH |
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBINOJIHEHUS 3a/1a4 IPO(PECCHOHATILHOMN 1EATENIbHOCTH;

OK 06 IIposBisTh rpakaaHCKO-TATPUOTUYECKYIO MMO3UIIUIO, JEMOHCTPUPOBATh OCO3HAHHOE TOBE/ICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKUX IYXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIE C Y4ETOM
rapMOHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEJIUTHO3HBIX  OTHOIICHUH, TNPUMEHATh CTaHIAPTHI
aHTUKOPPYHIMOHHOI'O IIOBEACHNUS;

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIECH Cpefbl, pecypcocOepeKeHnI0, TPUMEHSATh 3HAHUS 00
W3MEHEHMM KJIMMara, IPUHLUIB OEpeXIMBOrO IMPOU3BOACTBA, JPPEKTHUBHO JE€HCTBOBAaTh B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonp3oBaTh cpeacTBa (PU3MUECKOM KyJIbTYpbl Ul COXPAHEHUS U YKPEIJEHHs 370pPOBbs B
nporecce Mpo(ecCHOHATBHONW NEATETbHOCTH M TOIJAEpKaHHs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJIrOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Npo(heCCHOHATBHOW JOKYMEHTAlMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

IIK 2.2 Pa3paOaTpiBaTh TEXHOJOTMYECKYIO TOKYMEHTALUIO JJIsi IPOBEACHUS PAadOT MO TEXHUYECKOMY
00CITy’)KUBAHHIO POMBIIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BAHUS.

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

3ananne:

1.Pe6po kyOa paBHO 6 cM. HaiiTu ero o0beM U MIo1aib NOTHON MOBEPXHOCTH.

2. B mpsMoyroisHOM TapauielNienuie/ie JHaroHainb ocHoBaHUsA 12 cM, a GokoBoe pedpo 15 cwm.
Haiitu nuomaap quaroHanbHOTO CEYEHUs.

3. TpeOyercs u3roroButh 0ak, nuMmeromuil Gopmy kydoa u Bmemaromuiit 125000 1 Boasl. CKOJIBKO
KBaJIpaTHBIX METPOB OLIMHKOBAHHOTO JK€Je3a MOIIeT Ha M3roTOBJIEHHE 0aka, €CIU MPOU3BO/ICTBEHHbIE
otrxozsl cocTaBistoT 10%? [IpoBenute BHIYUCICHHS C TOYHOCTHIO 70 0,1 M2,

4. Tpebyercs mokpacuth 120 ypH, umeromux ¢GopMmy HpSMOYTOJIBHOTO Mapajuienenunena 6e3
KPBIILIKH; JUIMHA, IIMPUHA OCHOBAHUS U BbicOTa cooTBeTCTBEHHO paBHBI 40, 30 u 50 cM. Ckonbko Oyzaer
M3pACXOJI0BAHO KpackW, ecad Ha 1 Mm% pacxomyercs 200 T, a MPOM3BOACTBEHHEIC MMOTEPH KPACKH
cocTaBisoT 15%

5. Ilog morpe® HYXHO BBIPBITH KOTJIOBAaH, UMEIOLINI (OpMYy MPsSMOYToJbHOTO Mapasieienunesaa.
I'myOuna xotnoBaHa 3 M, cTopoHbl ocHOBaHMS 3 U 2 M. CKOJIBKO KyOOMETPOB 3eMJIM HY>KHO M3BJI€Yb Ha
MIOBEPXHOCTH?

6. TpeOyercs M3roTOBUTH KeNe3HbI ky0 maccoit 7 kr 800 r. Haiingure nnuny ero pebpa, eciu

p=1800, /3

ITopsinok BbINOJHEHHS PadOThI:
1)BbInonHUTE YepTex

2)3anucarb KpaTKO yCIOBHE 3a/1a4H
3) OopmuTth perieHue 3a1aun

3agaua 1: Yron mexay nuaroHansio AC, npsimoyronbHoro napamenenunena ABCDA;B;C1D;, u
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mwiockocTeio ocHoBaHuss ABCD pasen 30°, a nmuaronans 0okoBoil rpanu DC, HakiOHEHa K IIJIOCKOCTH
OCHOBaHUs 1oy yriioM 45°. BeicoTta mapaienenunena paBaa 3 cM. Halimute ero oobem.

LCDC = £DC,C=45°= DC=CC, =3
) AC, =2CC, =6
AC=VE "7 =33
BC=JAC — 4B =TT -9 =32
Visconncn = AB-BC-CC =332 .3=272
OrseT: 2742 o,
3apaua 2: CropoHBI OCHOBaHUS npﬂMoyfonbﬂoro napaJuieNienuIieia paBHel 6 Mu 8 M, 60K0BOE pedpo

pasHo 10 M. Haiiure yron Mexxay quaroHasIbio NapajuielienuIe/1a v IIIOCKOCTBIO €r0 OCHOBAHUS.
Pemenmne:

AC =6 +8° =10

AC = CC, = AACC, pasuobenpenwuth, a InasyT o = 43°
Orsert: 45°,

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33aJaHHE.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOIMIOJIEHUEM
HEOOXOMMOM TOCIeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBINIOJTHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NMpaBUIIbHBIE pPE3YyJibTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOU YacTH paOOThI HE TTO3BOJISIECT CAEIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa

96



IIpakTyeckoe 3ansaTHEe Ne 44
«Pemenune 3a1a4 Ha NpU3My»
Hennb padorsl: HayunTscs pemars 3a1a4u ¢ IpU3Moit
BoinosiHeHue padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiOuparb crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHOW AEATENbHOCTH MPUMEHHMTENBHO K
Pa3IUYHBIM KOHTEKCTAM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA TOWCKA, aHAIM3a M HMHTEPIPETAlul HH()OpMAIH |
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBINOJIHEHUS 3a/1a4 IPO(PECCUOHATIBHON JESATENbHOCTH;

OK 06 IIposBisTh rpakAaHCKO-TATPUOTUYECKYIO MMO3UIINIO, JEMOHCTPUPOBATh OCO3HAHHOE MOBE/ICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKHUX IYXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIIE C Y4ETOM
rapMOHU3AIMM  MEKHAIMOHAIBHBIX M MEXKPEJIUTHO3HBIX  OTHOIICHWH, TPUMEHATh CTaHAAPTHI
AHTUKOPPYIIMOHHOI'O IOBEACHUS;

OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIEH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSTh 3HAHUS 00
M3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO IMPOU3BOACTBA, HPPEKTHUBHO JEHCTBOBAaTH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOM KyJIbTYPbI Ui COXPAHEHUS U YKPEIJIEHHs 370pOBbs B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOIJACPKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi Npo(heCCHOHATBHOW JOKYMEHTAllMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

IIK 2.2 Pa3pabaTpiBaTh TEXHOJOTMYECKYIO JOKYMEHTALUIO JJIsl IPOBEACHHUS PAabOT MO TEXHUYECKOMY
00CITy’)KUBAHHIO IPOMBIIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BaHUS.

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

3ananne:

1.0cHoBaHMe NpsAMON MPU3MBI - TPEYrOJbHHUK, CTOPOHBI KOTOPOro paBHbI 4 M, O0KOBOe pedpo
npu3Mbl paBHo 8 M. Haliure mitomaib moiHOW NOBEPXHOCTH MPU3MBI.

2.0cHOBaHHE NPSIMOM MPU3MBI — MTapAJLIENIONPaMM CO CTOPOHAMHU 4 ¢M U 6 CM U YTJIOM MKy HUMH 60°.
Beicora npusmsl 12 cMm. Haiitu nosmHyro noBepXHOCTh U 00bEM.

3. CranbHast 3arotoBka cisg0 uMeeT (opMy MNpsAMOM NpU3MbL, B OCHOBAHMM KOTOPOHM JISKHT
npsIMOYroJibHUK. BeicoTa cisiba 0,35 M, mmpuHa 2,5 M u amuHa 4,8 M. Halinute mMaccy ciisiba, ecimi II0THOCTb
craym pasHa 7,85 r/em’.

4. Haitnute miomiaab MOBEPXHOCTH pabouei qeTann, n300pakeHHOM Ha PUCYHKE (BCE ABYTpaHHBIE
YTJIBI IPSIMBIE).

fad

5. Haiimute o0beM paboueit getanu, n300pakeHHON Ha PUCYHKE (BCE IBYTPAHHBIC YTIIbI MPSMBIE).
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6. TpeOyercsi yCcTaHOBUTH pe3epByap JJisi BOJBI eMKOCThIO 15 M3 Ha miomaake pazmepom 4,5 M x
3,75 M, coyxartieit ayist Hero qHoM. Haiiaure BbICOTY pe3epByapa.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmurs pemenue 3agaun

I[Inomaab0 MOJHONH MOBEPXHOCTH MPHU3MBI HAa3bIBaeTCS CyMMa IUIONIa/ied BCeX ee IpaHeH, a
IUI0IA/IbI0 0OKOBOI MOBEPXHOCTH ITPU3MBI — CyMMa IIJIOIAJeH ee OOKOBBIX TpaHEH.
S,,,=2S,,,+S

ocH 6ok
Hﬂomaﬂb 60KOB0ﬁ HOBerHOCTI/I HpﬂMOﬁ IMPpU3MbI paBHA IIPOU3BCACHUIO IICPUMETPA OCHOBAHUA
Ha BI)ICOTy HpI/I3MI)I.

Sﬁox = P ) h
O0BéM HpﬂMOﬁ IPU3MbI PAaBC€H IMPOU3BCACHUIO IIJIOMIaAW OCHOBAHU Ha BBICOTY.
V=S, -h

3agauya 1: OcHoBaHue npsiMON Mpu3MBbI - poMO ¢ BbicoToi 2 M. [Inomans OOKOBOM MOBEPXHOCTH
IpU3MBbI paBHa 96 M7, a TUTOIIA T TTOJTHOM MOBEPXHOCTH paBHa 128 o’ Haiizire BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, a O0KOBOE pedpo bPasHuMIly MeXTy IIIONAb0 MMOTHOM TTOBEPXHOCTH
MPU3MBI 1 TUIOIIA/IbE0 OOKOBOM MOBEPXHOCTH MPU3MBI — 3TO YIBOCHHASI

IUIONIA/Ib OCHOBAHUS ITPU3MBI.

S, -2a:>2a-128 96 = 32:>a-16

| Semdah=965 K=o 5 (zw)
Omser: 1,5 - &
3agaua 2: OCHOBaHHE MPSAMON TPU3MBI - IPAMOYTOJIBHBIA TPEYTOJILHUK, KATETHI KOTOPOTO PABHEI
5 M u 12 M, 6okoBoe pebpo npu3Mbl pasHo 10 M. HalinuTe muommas moNHO#M MOBEPXHOCTH TIPU3MBL.

Pemrenne

e -
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AC =5 +12° =13

Srmu = zswc + SA-:. ¥ + Sﬂﬂ.c,c + S.Mc.c

S =2*0,5%5*12+5%10+12*10+13%*10=60+300=360 M

Otser: 360 M.

3anava 3. Haiinure miomaas MoBEpXHOCTH paboyeit neTanu, n300pakeHHONW Ha PUCYHKE (BCe
JBYTPAHHBIE YTJIbI IPSIMBIE).

Pemenne: [101aas NOBEpXHOCTH 3aJaHHOM JI€Taly -3TO IUIOIIAAb MHOIOrpaHHMKA, paBHA
Pa3HOCTH IJIONIAIN TIOBEPXHOCTH MPSIMOYTOJIBHOTO Mapajuiesnenumnena ¢ peopamu 2, 4, 5 u 1Byx
IUIOIIAeH KBaJpaTOB CO CTOPOHOM 1:

2%¥4x54+2«2%x54+2x2x4—-2%x1%x1=74
OrBert: 74.

3anaua 4:
Haiigure o6beM paGoueit aetanu, n300pakeHHOW Ha pUCYHKE (BCE JBYTPAHHbBIE YTIIBI MPSMBIE).

—
\
\
T \ \
N \
\

L]

Pemenue: O0beM JaHHOM 1eTany paBeH 00beMy MHOTOTPAHHUKA M PaBEH Pa3HOCTU 0ObEMOB

napasenenunenos ¢ peopamu 3,4,4u 1,1, 1
V=V1-V2=3%4%x4—-1x1%x1=47

Ortsert: 47

3agaya S:

Tpebyercs ycTaHOBUTH pe3epByap Ui Bojabl eMKocThio 10 M3 Ha rutomazake pazmepom 2,5 m x 1,75
M, ciyKaIien st Hero 1HoM. Halimute BBICOTY pe3epByapa.

Pemenue: ITinomans quaS = 2,5 * 1,75 = 4,375kB. M. Tak kak V = S * h, 10O

V_ 10
h =—-—=——==229 M.
S 4,375

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
Ounenka "oTau4HO'" cTaBUTCS, ecnu pabOTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJICHUEM
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HEO0OXOIMMOM TIOCTIEIOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "'yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MMOJIYYUTh MPaBWIbHBIE PE3YNbTAaThl U BBIBOJABI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CIIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITTOJIHEHHON YacTH pabOThI HE TIO3BOJISET CIIENIaTh MPABUIILHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTyeckoe 3ansaTue Ne 45
«Pemenue 3a1a4 Ha NMPaAMUIY»
Hean pabdorbl: HayuuThcs pemars 3aa4u ¢ MUpaMuI0in
Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAJIM3a M HMHTEPIPETAlul HH()OpMAIUH |
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 IPOpECCHOHATIBHOM 1eATeIbHOCTH;

OK 06 ITposBisTh rpak1aHCKO-NATPUOTUYECKYIO MO3UIINIO, JEMOHCTPUPOBATH OCO3ZHAHHOE TOBEICHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKUX IYyXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIE C Y4ETOM
rapMOHHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX  OTHOIICHWH, TPUMEHSATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTI'O TIOBEACHUS;

OK 07 ConelicTBOBaTh COXpaHEHHIO OKPYXKAIOUIEH Ccpenibl, pecypcocOepeKeHuIo, IPUMEHATh 3HaHUsI 00
W3MEHEHMH KJMMara, MPUHLUIB OEpeXIMBOrO MPOMU3BOACTBA, JPPEKTHUBHO JE€HCTBOBAaTh B
Ype3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonb3oBaTh cpeAcTBa (PU3MUECKOW KyJIbTYPbI Ui COXPAHEHUS U YKPENJeHHs 370pOBbs B
npouecce MpodeccuoHabHON JEeATENbHOCTH U IMOJAJIEpPKaHUs HEOOXOAMMOIo YpPOBHS (PU3NUYECKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi npo(hecCHOHATBPHOW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

[IK 2.2 Pa3paOaThiBaTh TEXHOJOTMYECKYIO JOKYMEHTALMIO JJIsi MPOBEAEHHUS PadOT MO TEXHUYECKOMY
00CITy>)KUBAaHHIO IPOMBIIIUIEHHOTO (TEXHOJIOTUYECKOT0) 000py10BaHHUS.

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

3ananue:

1.Haiinute 00beM NpaBUILHON YETHIPEXYTONBHOM MUpPaMU/IbI, BBICOTA KOTOPOH 4 ¢M, a TUaroHajb
OCHOBaHHS 8 CM.

2. HeobxomuMo 1o uepTexy H3rOTOBUTH JAETallb, UMEINyl0 (GopMy NpsMOi MUpaMuibl, B
OCHOBaHUU, KOTOPOH JIEKUT paBHOOEIPEHHBIN TPEYTrOJbHUK C OCHOBAHHUEM 5 CM U OOKOBBIMHU CTOPOHAMU
6 cm. bokoBbie pebpa mupamuasl 12 cm. s pacyera HEoOXOAMMOro MarepHuaja Ha W3TOTOBJICHUE
HalJIUTe NOJIHYIO TOBEPXHOCTh MUPAMU/IBI.

3. HeobxomuMo 1o 4YepTexy H3rOTOBUTH JieTallb, HMEOIyI0 (GOpMy HpPaBUIbHON
YETBIPEXYTOJIbHOW MHUPaMHUIbI, CTOPOHA OCHOBaHHUS KOTOpoH paBHa 4,5 M, anodema 7,5 m. [ns pacuera
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HCOGXO,[[I/IMOI‘O MaTcpHrajia Ha U3rOTOBJICHUC HaﬁﬂHTe MOJIHYIO ITOBCPXHOCTH MAPAMUBI.

Ilopsinok BbINOJHEHHS padOThI:
1)BBIMOTHUTE YepTekK

2)3anucarh KpaTKO yCIOBHE 3aJ1a4U
3) OopMuth pericHue.

[Tnomaab MOHOM MOBEPXHOCTH MUAPAMUIBL:  Spomm = Sgox + Soc

V :ESOCH'H

O0bem nupamMubL:
Iliiomaas 00KOBOM NMOBEPXHOCTH NPABHJILHONW NMUPAMMAbI paBHA IOJIOBHHE IPOU3BEIACHUSA
nepuMeTpa OCHOBAaHUS Ha anogemy.
1
S P. -t

Gox — E ocH

HJ'IOIIIa)Ib MOJIHOH IMOBEPXHOCTH HpaBHJIbHOﬁ MMHPpaMHUIbI:
1
S, =S, _+-Pl

noan OCH 2

3agaya 1: HeoOxomuMo 1O dUepreXxy W3rOTOBUTH JeTallb, HMMEIONIYyI0 (OpMY TPaBHIBHOU
YeThIPEXyroJbHONU MUPaMU/Ibl, CTOPOHA OCHOBAaHMUsI KOTOPOM paBHa 4 cM, a aniodema o0pa3yeT ¢ MIO0CKOCTbIO
OCHOBAHMsI yroil B 60°. Haiiyre muiomap TOJIHOI MOBEPXHOCTH MUPaMHJbI AJIs pacyeTa HEOOXOAMMOIO
MaTepHala Ha U3rOTOBJICHHUE

Pemenue:

Er=Ypc_2
2
LESH =90°-60°=30°= SE = 2EH = 4
l 2 3
S e :4‘4-EAB+AB' =2-4-4+4* =48 (cm?)

OteeT: 48 oM,

3agaua 2: OcHoBaHME MUPaMUIBI —pOMO, AuaroHam kKotoporo paBHbI 30 cM u 40 cMm. BbicoTbl OOKOBBIX
IPaHeii, POBE/ICHHbIE 13 BEpLIMHBI THPAMIIBL, 00pa3yloT ¢ BBICOTON HpaMuyb! yIiib, pasHbie 300, Haitmire oGbem
MIMPaMU/IBL.

Perenne:
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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.._‘§
4 2

B i
5= 5000 = 250043 (')

Otret: 250043 o,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNE

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYLIEHBI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MpOBeACHUS PAa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJITHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja
IIpakTHyeckoe 3ansaTHe Ne 46
«Pemenue 3a1a4 Ha UMJITHHAP, KOHYC, Iap U cepy»
Heawb padorbl: HayunThcs pemars 3a1a4u ¢ LHIMHAPOM, KOHYCOM, 1IapoM U cepoit
BoinosiHeHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEeACTBa IOMCKA, aHANW3a U MHTEpHpeTanuu MHPOpMaluu U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO EeCCHOHATIBHOM J1eTebHOCTH;

OK 06 TIposBasiTh rpaxaaHCKO-NIaTPUOTHYECKYIO MO3UIINIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEIAECHUE
Ha OCHOBE TPAJMLMOHHBIX POCCUHMCKHMX JYXOBHO-HPaBCTBEHHBIX LIEHHOCTEM, B TOM 4YHCJE C yYETOM
FapMOHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPEJIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHAApPThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOLIEH Ccpenibl, pecypcocOepekeH o, MIPUMEHTh 3HaHUS 00
M3MEHEHMH KJHMMaTra, MPUHLOUIB OEpeXIMBOrO IMPOU3BOACTBA, JPPEKTHBHO JIEHCTBOBAaTH B
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YpEe3BBIYAIHBIX CUTYAITHIX

OK 08 Hcmonb3oBarh cpenctBa (pU3WUECKON KyJIbTYPHI JJISI COXPAHEHUS W YKPEIUICHUS 3I0POBBS B
nporecce MpopecCHOHATBPHONW JEATETBHOCTH M TOAJAEPKaHHs HEOOXOJMMOro YpPOBHS (DU3NYECKOM
MOITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcsi MpOQEecCHOHANBHON MOKyMEHTAIlMed Ha TOCyJapCTBEHHOM W HMHOCTPAHHOM
S3BIKAX.

[1IK 2.2 Pa3paGarbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO JJIsl MPOBEACHHUS pabOT MO TEXHUYECKOMY
00CITy’)KUBaHHUIO MMPOMBIIIJICHHOTO (TEXHOJIOTMYECKOT0) 000pYA0BaHUSI.

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

3aganme:
1.06weM mmuaapa 120 CM2, ero BeIcOTa 3,6 CM.
Haiitn paguyc nunmsapa.

2. Bricota mununapa 12cem, paauyc ocaoBanus 10cm. Hunuuap nepeceyeH MiIoCKOCTHIO TaK, YTO B
CEYECHMHU MOJy4nIIcs KBaapar. Haliqure paccTosHUE OT 3TOrO CEYEHUs 10 OCH.

3. Heobxoaumo mo uepTexy HM3roTOBUTh KoHyc. s pacdyera HEoOXOOUMOro maTepuana Ha
W3TOTOBJICHUE HAaWIUTE IMOJHYI IMOBEPXHOCTh KOHYCa, €CIM 00pa3yrolias HAKJIOHEHA K TUIOCKOCTH
OCHOBaHMS MOJI YTIIOM 30%u paBHa 12 cMm, a paanyc OCHOBaHUS 8 CM.

4. HaiiTu mioiap OCEBOTO CeYEHUsl KOHYCa, eciiu oOpasyroias paBHa 15 cM, a paanyc OCHOBaHUS
4 cm.

5.PaccrosiHie OT LeHTpa mapa 10 CEKyIel IMIOCKOCTH PaBHO 8 M, a PaguyC CEYCHMS TUIOCKOCTBHIO
paBeH 6 M. Haiinute paauyc mapa u o0bem.

6. HeobGXOAMMO MO HYEpTeXKy H3rOTOBHTH map, 00BEM koroporo 12511 m3.  Jlms pacuera
He0o0XO0IMMOTro MaTepHala Hai1eTe mIomaab cepsl.

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

3agmaya 1. OceBoe ceyeHue UMIMHApPA — KBaapaT, Iwuowmans koroporo Q. Haitaure miomanb
OCHOBAHUA III/IJ'II/IHjlpa.
Pemenne:

CTOpOHa KBaJpara paBHa\/a. Ona paBHa JUAMETPY OCHOBAHUA. HOBTOMY miomaab OCHOBAaHUA

2
¥ ™
2 4
paBHa
OTBeT: Socimn, = ?
3agaua 2. Beicota mwiuHapa 6cM, paauyc ocHOBaHUS ScMm. Haitnure miomans ceueHwus,

MIPOBEICHHOTO MapaljIeNIbHO OCH IIMJIMHIPA HA PAaCCTOSIHUU 4CM OT Hee.
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Pemenue:

Scen. = KMx*KC,

OE=4cMm, KC=6cm.

Tpeyroasank OKM — paBnoGeapennsiii (OK = OM =R =5 cm),
TpeyrojibHUK OEK — mpsMOyTOJbHBIN.

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: HeoOxoaumo mo 4epre:Xy M3roTOBHTH KOHYC. PaccTosiHHME OT LIEHTpa OCHOBAHHUS
KOHYyCa 70 CepeluHbl 00pasylomiell paBHO 4 CM, a yroj HakjlIoHa oOpa3yromied KOHyca K IUIOCKOCTH
ocHoBanms paser 60°. [l H3rOTOBICHHS KOHYCA HAiINTE IUIOMIA/Ih OCEBOTO CCUCHHUS KOHYCA.
P

o

S =3 AS - AB-sin60° =288 32 =165 (eu)
~ Oteer: 1643 ond’, -

3apaua 5: Ilnowass .C(l)epbl péiBHa 100 M2 Paccrosiaue OT LIEHTpa cepbl 10 CEKyLIeH MIOCKOCTH
paBHo 4 M. Haiinure panuyc ceueHus.

Pemenne:

Sp =41R* =100r = R* =25=R=5

AD=VED® - 4B =5 47 _3(xp)

Oreer; 3 m,

dopMma npeacTaBJieHUs pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHUE.
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Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM TOCIEA0BATEILHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Heyouera.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TAaKOB, YTO IO3BOJIAET IMOJYYUTh IpPaBUIIbHBIE pPE3yibTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO'" CTaBUTCS, €CIIH pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MMO3BOJISIET C/IeNIaTh IPABUIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJia
[MpakTnyeckoe 3ansiTue Ne 47
«PemreHne 3a1a4 Ha BbIYHCJIeHHE 00bEMOB M TOBEPXHOCTEN KPYIJIBIX TeD»
Heapb padorbl: HayuuThcs pemarh 3a1a4i Ha BBIYHCIEHUE 00BEMOB U TIOBEPXHOCTEH KPYTIIBIX Tell
Boinosinenue padorTsl cnocod6cTBYeT (OPMUPOBAHNIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad Npo(ecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajaM3a M HMHTEpIpeTalud HH(QOpManuu u
WH(GOPMAIMOHHBIE TEXHOJIOTHH IS BBITIOIHEHUS 3a/1a4 MTPO(ECCHOHATEHON IeATEIbHOCTH;

OK 06 TIposiBIATH Ipax1aHCKO-MATPUOTUYECKYIO MO3ULHUIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEIECHUE
Ha OCHOBE TPAIUIMOHHBIX POCCHUCKHX IYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C yYETOM
TapMOHHU3AIMM  MEKHAIIMOHAJIBHBIX M  MEXPEJIUTHO3HBIX OTHOLICHWH, NPUMEHSITh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOLIEH Cpefibl, pecypcocOepekeHn o, IPUMEHATh 3HaHUsA 00
W3MEHEHWH KJIMMara, TMPHHIUIB OEpeXIMBOTO TPOM3BOACTBA, J(PPEKTHBHO JEHCTBOBAaTH B
Ype3BbIUAHBIX CUTYAIHIX

OK 08 Hcmonb3oBarh cpeactBa (pU3MUeCKON KyJIbTYphbl AJII COXPAaHEHUS M YKPEIUIEHHs 3/10pOBbs B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MOJITOTOBJICHHOCTH

OK 09 TIlonb3oBaThcst MpoQecCHOHANbHOM JOKyMEHTalMeld Ha TroCyJapCTBEHHOM W HHOCTPAaHHOM
SI3BIKAX.

I1IK 2.2 Pa3paGaTbIBaTh TE€XHOJOTUYECKYIO JOKYMEHTAIMIO JJIsl MPOBEACHHUS paboT MO TEXHUYECKOMY
00CITy’KMBaHUIO IPOMBIIIIEHHOTO (TEXHOJIOTHYECKOT0) 000py10BaHUS.

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTBI JIEKIIUH.

3aganme:

1. HOHYLII/IHI/IHI[pI/I‘{CCKI/Iﬁ CBOJ ImoaBajia UMeECT 6M JJIMHBI 1 5,8 M B JUaMECTpPC. OHpe,Z[CJ'II/ITC miomanab
IMOJTHOMH MMOBCPXHOCTHU IMOJBaJia.
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2. MoTok MenHOM npoBoJioku airHou 150 m umeer maccy 604 r. Haitgute quametp npoBOJIOKH, €CIIN
P =800y 2
3. Kyua me6ns umeeT popMy KOHyca, 00pa3yrolias KOTOpOro paBHa 5 M, a pauyc OCHOBaHUA 4 M.

CKOJIBKO perCOB JOJKEH COBEPIINUTD 3-TOHHBINA IPY30BHK, YTOOBI ITepeBe3TH Ky4y 11eOHs? [L1oTHOCTh
me6ms 2200 xr/m’.

4. BHenmHu# AuamMeTp mosioro yyryHHoro mapa 20 cM, a BHyrpeHHu# — 16 cm. [notHocTh uyryna 7300
kr/v°. Haiizure Maccy 1apa (BeIauciauTe ¢ TouHocThio 110 0,01 kr).

5. Tpu metamummueckux mapa ¢ paauycamu 10, 8 u 6 cM neperiaBieHsl B oauH map. Haitgute 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, IUIOMNIAJb 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, TLIOMAlh TOBEPXHOCTH KOTOPOro paBHa 225 cm?.
JUist U3rOTOBJICHHUS I1apa BBIYUCIUTE €0 00bEM.
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(I)opMa npeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun oneHku:
Ounenka "oTau4HO" cTaBUTCS, ecnu paboTa BBITOJIHEHA B TOJTHOM OO0BEME C COOJIOJICHUEM

H606XOI[I/IMOI71 IIOCJIICAOBATCIBbHOCTH HeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBbIIIOJIHCHBI BCC
3allMCHU W BBIYHMCJICHUS.

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

Ounenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii PabOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey/10BJIETBOPUTENbHO'" CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABUIBHBIX BBHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
IIpakTyeckoe 3ansaTue Ne 48

«HAcnoan3oBanue KOMﬁl/IHaIII/Iﬁ MHOIOIPpAaHHMKOB M T€JI BpalllCHUS B IIPAKTHKO-
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(OPMAaIMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1eTeIbHOCTH

OK 06 IIposBnsaTh rpakJaHCKO-TATPUOTUYECKYIO MO3UIIHIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEJACHUE
Ha OCHOBE TPAJULUOHHBIX POCCUNCKUX IyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C Y4ETOM

rapMoHusan  MEKHAIIMOHAJIBHBIX HW  MCKPCEINTHO3HBIX OTHOHI@HPIfI, MNPUMCHATE  CTaHIAAPTHI
AHTHKOPPYIIIUOHHOT'O TIOBECACHU A

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOLIEH Ccpenibl, pecypcocOepeKeH o, MPUMEHATh 3HAaHUS 00
M3MEHEHMH KJIMMaTra, MPUHLOUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PQPEKTHBHO JIEHCTBOBAaTH B
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YpEe3BBIYAIHBIX CUTYAITHIX

OK 08 Hcmonb3oBarh cpenctBa (pU3WUECKON KyJIbTYPHI JJISI COXPAHEHUS W YKPEIUICHUS 3I0POBBS B
nporecce MpohecCHOHATBHONW JEATENPHOCTH M TOJJIepP)KaHUS HEOOXOIUMOTrO YpPOBHS (DU3HUYECKOMH
MOITOTOBJICHHOCTH

OK 09 TIlonb3oBaThCcsi MpOQEecCHOHANBHON MOKyMEHTAIlMed Ha TOCyJapCTBEHHOM W HMHOCTPAHHOM
S3BIKAX.

[1IK 2.2 Pa3paGarbIBaTh TEXHOJOTUYECKYIO JOKYMEHTAIMIO JJIsl MPOBEACHHUS pabOT MO TEXHUYECKOMY
00CITy’)KMBaHUIO MMPOMBIIIJICHHOTO (TEXHOJIOTHYECKOTO) 000PYA0BaHUS.

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIC 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganme:

1. Jlyns M3roTOBJICHUS ACTAIW MO YEPTEXKY, B KOTOPOM B ITMJIMHAP HAKIOHHO BIMCAH KBAJApaT Tak,
YTO BCEC €T0 BepHH/IHI)I JIC)KAaT Ha Opr)KHOCT?[X OCHOBaAHUA HCO6XOI[I/IMO Haf/'ITI/I CTOpOHy KBa[[paTa, cClin
BBICOTA IIMJIMHJPA PaBHA 2CM, a paJInyC OCHOBAHHMS paBEH 7CM.

ITopsinok BbINoOJIHeHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

3anava. Jlyi1 M3roTOBJIEHMS JETaJd IO YEpPTEXKY, B KOTOPOM B LMJIMHAP BIUCAHa IPaBUIIbHAS
HIECTUYTOJIbHAs IPU3Ma HEOOX0IMMO HalTH OTHOLIEHUs 00beMa PU3MbI K 00beMY LIUIIUH/IPA.

Pemenmne:

VnpusM SOCH. X h B S

OCH.

Vt;uﬂ. - 7Z'R2 Xh a 7Z'R2

as =R
_3R%3
ocn. T
\ 3R%./3 A 3V3
V.., 2 R’ 2n
P

OtBer: Y =

dopMma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/1aHHUE.
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Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0oOXOIMMOM MOCIEN0BATEILHOCTH JCHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 HeyroueTa.

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISECT MOJYYUTh IpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UIH 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 5.1. DiieMeHTHI KOMOMHATOPUKH
[MpakTnyeckoe 3ansiTue Ne 49
«Pemmenne koMOMHATOPHBIX 3a7a4. Pa3MelieHus1, coueTaHus ¥ MePECTAaHOBKH

Heabp pa6orebi: HayunTbes OTIMYATh COYETAHUS OT pa3MEUICHHUM, MPUMEHSATh (QOpMYyIbl s
BBIYHMCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh ciocoObI pemeHus 3a1a4 mpoPecCHOHATBHON JEATSIILHOCTH MPUMEHUTEIIEHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUIEKTUBE U KOMaH/Ie
I[IK 2.2 PaspabarbiBaTh TEXHOJOTHYECKYIO ITOKYMEHTAIMIO s TpoBeAeHHs paboT 1o
TEXHUYECKOMY 00CTY)KUBAHUIO MPOMBITINIEHHOTO (TEXHOJIOTHYECKOTO) 000PYIOBAHHSI.

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

3aganue:

1. Cranok ocHameH 10 maaukatopamu, CKOJBKO BapHaHTOB OJHOBPEMEHHOTO 3aropaHus TPex
WH/IUKATOPOB.

2. W3 Opuraapl pabounx 12 yenoBek, HEOOXOAMMO BBIOpaTh 3 yenoBeKa Jiisl pabOThl HA CTAHKE.
CKOJIBKO CYIIECTBYET pa3IMUHBIX CIOCOOOB TaKoro BbIOOpa.

3. B uexe umeercs 8 cTaHKOB Ui pa3nuyHOi 00paboTku netaneid. CKOJIBKO CIOCOOOB MMEETCs
JUIsL PAaCCTaHOBKHM pab04YMX HA CTAHKH B Pa3HOM MoOpsaKe?

ITopsinok BbINOJIHEHHS Pa0OTHI

1. Omnpexnenute BuA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY JIIsl BBIYUCICHUSI BO3SMOXKHBIX KOMOWHAIIUHA.
3. IIpowsBeanTe BHIYHUCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIIA.

1.MHaukaTopbl Ha MyJbTE 3arOPAIOTCS MOCIEN0BATEIBLHBIM HAOOPOM YETBHIPEX pa3HBIX JAMIIOYEK,
MPOHYMEpOBaHHBIMHU IUdpamMu. TpeOyeTcs ompenenuTh YHUCIO BO3MOXXHBIX BapHAHTOB 3aropaHus
JIaMIIOYEK.

Pemenne.
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BosmoxubIX 1P (Hymeparus gammodek) Bcero necsats(1,2,3,4,5,6,7,8,9,0).Kaxnas nHaOpanHas
KOMOWHAIMS OTIWYACTCS OT JAPYyrod KoMOWHamuu XOTs Obl omHoW mmdbpoii(1,4,5,7 #2,4,5,7),mu60
nopsimkoM Habopa ommnHakoBbix 1udp(1,4,5,7#4,5,7,1),moaToMy Il TOACYETAa HYHMCIAa BO3MOXKHBIX
KOMOWHAIMKA UCTIOIB3YeM (hOPMYITy Ynciia pa3MEenIeHUH.

n!

dopmyiia pa3MeLIeHU UMeeT BUI: AT = o B namewm ciaydae n = 4,m = 10.
! I 109:8:7:6:5:4:3-2-
e 0.5 = 5040
2.CKOJIBKO CYIIECTBYET CIIOCOOOB BhIOOpa TPEX pabounx U3 AECSTH Ui IPOBEACHUS paboT?
Pemenue.

B nannom ciydae npu BeIOOpE AJI HAC BaXKEH TOJIBKO COCTaB [0 TPU YeJIOBeKa, MOPSI0K BbIOOpa
pOJIM HE UTPAeT, MOATOMY B OTJIMYME OT MEPBOTO MPHMEPa YUCIO CIIOCOOOB MoJcUuTaeM mo (opmyie
COUYETaHUM.

®dopmyna coueTaHuid UMeeT BUIOCH = #lm). B namem cinygae n=10, m=3.

! 10! _7!-8-9-10
31(11(;)—3)!_317!_ 3-2:17! =120.

3.CKONBKO pa3IMYHBIX YETHIPEX3HAYHBIX YHCET MOKHO cocTaBUTh U3 mudpl,2,3.4 9 uudpsl He
MTOBTOPSIFOTCS)?

Pemenue.

[To ycroBHuIO AaHO MHOXXECTBO U3 YETBHIPEX 3JIEMEHTOB, KOTOpble TpeOyeTcs paclojOXUTh B
oIpeeIEHHOM MOpsAJIKE. 3HAYUT, TpeOyeTcs HallTH KOJIMYECTBO NIEPECTAHOBOK UX YETHIPEX DJIEMEHTOB.

dopmyna nepecTaHOBOK U3 1T —3JIEMEHTOB UMeeT BU:P, = n! B Hamewm ciydae 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 "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEe0oOXOIMMOM MOCIIeI0BaTEIbHOCTH JEHCTBUI; B OTBETE MNPaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOMYILIEHbI
2-3 HenmoueTa.

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBINOJIHEHHOM YacTH TAaKOB, YTO IO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIC PE3YyJlbTaThl U BBIBOJBI, B XOE
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBINOJIHEHHON YacTH paboThl HE MO3BOJISIET ClIeNaTh MPAaBUIIbHBIX BHIBOJIOB.

Tema 5.2 DiieMeHTBI TeOPHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH
IIpakTyeckoe 3ansaTue Ne 50

«Knaccudeckoe onpeaesieHne BepOsiTHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeMa 0 CyMMe
BEpPOSATHOCTEH. BeposiTHOCTH B 3a1a4ax TEXHOJIOTH4eCKOro npoguiis»

Lenp paboTbl: HAy4YUTHCS HAXOAUTHh BEPOATHOCTH COOBITHM, HCHONIB3YysS KJIACCHUECKOe
OIpEeJIETICHUE BEPOSITHOCTH

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats criocodsl pemieHus 3agad mpodecCHOHaTbHON eATENbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03 ITmaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBLHOE U JIMYHOCTHOE Pa3BHUTHE,
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IPEINPUHIMATENbCKYIO JeSITeIbHOCTh B POPECCHOHATBHOMN cdepe, NCIOIb30BaTh 3HAHUS 110 TPAaBOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B PA3IUYHbIX KU3HEHHBIX CUTYaIUIX

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

OK 07 CopuelicTBOBaTh COXpPaHEHHIO OKPYXKAIOWIEH Cpeibl, PECypCOCOCPEIKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KIMMAaTa, MPUHIUIBI OEpeXIMBOrO MPOU3BOACTBA, 3()(PEeKTUBHO ACHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIUSIX

OK 09 ITonp3oBarbest pohecCHOHATTBHON JOKYMEHTAIMeH Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

I[IK 2.2 PaspabarbiBaTh TEXHOJOTHYECKYIO IOKYMEHTAIMIO Ui TpOBeACHHsS paboT 1o
TEXHUYECKOMY 00CTY>KUBAHUIO MPOMBIIIIEHHOTO (TEXHOJIOTMYECKOT0) 000PYI0BaHHUS.

3aganue:

1. JIns mpoBepKH KadyecTBO M3TOTOBJIEHHBIX JeTaneil ux mponymepoBaiu oT 1 mo 10. Haynauy
BbIOpaHa jetasib. KakoBa BEpOATHOCTh TOTO, YTO 3TO OHA UMEET IPOCTOIl HOMep?

2. Jlng mpoBepKM KauecTBa M3rOTOBJIEHHBIX Jertanedl mpuroroBwin 300 mr. Yemy paBHa
BEPOSATHOCTH TOT'0, YTO HAYyTa/l B3sTas AeTallb JJis NPOBEpKU OyleT UMETh HOMEp, KpaTHBIN 57

3. IlonOpackiBatoTCs ABa UTPANIbHBIX KyOUKa, MIOACUUTHIBAETCA CyMMa OUYKOB Ha BEPXHUX TPaHsIX.
Yro BeposiTHEE- NOAYUUTh B cymMe 7min8?

ITopsinok BbINOJIHEHUs padOThI

1. Ompenenute coObiTre A, BEpOSTHOCTH KOTOPOTO HYKHO BBIYHCIIHUTD.

2. TlpocuwnTaiite obmiee ynciao(N) BO3MOXKHBIX HCXOJIOB.

3. IlpocuuTaiite yuciio ucxomaoB(M), OIArONPUATCTBYIONINX HACTYIJICHUIO COOBITHS A.

4. Vcnonp3yiite popMyily Ui BBIUUCIIEHUS BEPOATHOCTHU OIPENEIEHHOIO COObITUS. P(4) = %

1. Ha cxnane 10 omMHAaKoOBBIX IO pa3Mepy M Becy JeTalel, U3 KOTOpBIX 6 OLMHKOBaHHBIX U 4
oObIYHBIX. BpiOupaercst ogHa neranb. KakoBa BEpOATHOCTH TOTO, YTO W3BIICUEHHAS JIETATb OKAKETCS
OLIMHKOBAHHOM ?

Pemenue.

. CoObiTue A-«/3BNeuéHHas AeTallb OKa3ajlach OLMHKOBAHHOW».
. gucyo N=10
. 4UciI0 M=6
P ="=2=06

. Bce neranu, oroOpaHHbIe A MPOBEPKU KauyecTBa, MPoHyMepoBaHbl oT 1 10 30 u nmomerieHs! B
auuk. V3Bnekaercs ogHa geranb. KakoBa BEpOSTHOCTh TOTO, YTO YMCIIO HA B3ATOW JIETAlld OKAXETCs
KpaTHBIM 57

Pewenue.

CoOwiTHe A-«Ha B35TO# 1eTanyu 9ruciio KpaTHOE S5».
yucno N=30
grciao m=6(uncia 5,10,15,20,25,30)
P(A) =%=%= 0,2.

3. U3 OykB cnoBa dugpgepenyuan Hayran BeiOMpaeTcsi ogHa OykBa. KakoBa BEpOSITHOCTH TOTO,
9yT0 3Ta OykBa OyneT: a) riacHoii, 6) cormacHoii, B) 6ykB CoObiTne A-«Ha B3sTON KapToyke uyucio .
KpaTHoE 5».

Pewenue.

1. CobbiTne A-«Hayran BeiOpanHast OykBa OyJeT riacHON».

2. uucio N=12(-uuciio OyKB B CIOBE)

3. uncio M=5(0yKBsI :u,e,e,u,a )

4. P(4)="=2~0417

N~ WD

PonhE
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5. uncino m=7(0ykBsl :0,¢,P,p,H,y,1 )

6. CobriTne B-«Hayran BeiOpannast OykBa OyAeT COTIaCHOWY.
7. uucno N=12(-uuciio OyKB B CJIOBE)

8. P(B) = %:% ~ 0,583

9. Cobritne C-«Hayran BeiOpanHast OykBa OyaeT OyKBOM u».

10. yucao N=12(-4ncio OyKB B CJIOBE)
11. yucio M=0(Takoii OYKBBI HET B JAHHOM CJIOBE)
12. P =2=2=0.

n 12
(I)opMa HpenCTaBJIeHI/Iﬂ pe3y.]'IBTaTa: BBIITOJIHCHHOC 3a1aHHUC

Kputepuu onenkmu:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "'Xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYLIEHBI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT TMOJNYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM pabOTa BBHIIIOJIHEHA HE MOJIHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 5.2 DjieMeHTBI TEOPUHU BEPOATHOCTEH M MATEMATHYECKOH CTATHCTHKH

IIpakTnyeckoe 3ansaTue Ne 51

«IIpeacraBijienne JaHHBIX. 3a1aUH MAaTEeMATHYEeCKON CTATHCTUKH T€XHOJIOTHYeCKOI0
npopuis»
Lenb padoThl: HAYYUTHCS pelIaTh 3a/1a4l MATEMATUYECKON CTaTUCTUKU

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03 IInanupoBatTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JeSTENIbHOCTh B MMPOQPEeCcCHOHANbHOM cepe, NCIOIb30BaTh 3HaAHU 110 MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalUsAX

OK 04 3¢ddexTuBHO B3aUMOACHCTBOBATH U pPabOTaTh B KOJUICKTUBE U KOMaH/IE

OK 07 CopeiicTBOBaTh COXpPAHEHHUIO OKpYXKaloOIIeH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KiuMaTa, IPHUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PGEKTUBHO JIEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIUAX

OK 09 Ilonb3oBaThcs mpodeccHoHaNbHON JOKYMEHTAalUe Ha roCyAapCTBEHHOM M MHOCTPAHHOM
A3BIKaX.

I[IK 2.2 Pa3pabaTeiBaTh TEXHOJOTHYECKYIO JIOKYMEHTAlUIO Ui TPOBEACHUS paboT 1o
TEXHUYECKOMY OOCITY’KHUBAHUIO IIPOMBIIUIEHHOTO (TEXHOJIOTMYECKOTr0) 000py10BaHMUS.

MarepuanbHoe obecniedenune: VHauBu1yallbHbIE 3a/1aHNS], KOHCIIEKTHI JIEKITUH.
3amanme:

1. ITocTpouTh MOJUTOHBI YACTOT U OTHOCUTENBHBIX YaCTOT MO paclpeeeHII0 BEIOOPKH U3 OTOOpPaHHBIX
JeTaJIey U1 IPOBEPKU KayecTBa:
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2. ITocTpoiiTe TUCTOrpaMMBbI YaCTOT ¥ OTHOCHTENIBHBIX YaCTOT 110 PACIPEACIICHUIO BRIOOPKU U3
OTOOpaHHBIX JIeTajel Jisi MPOBEPKH KauecTBa:

No WUnTepsan, CymMma gacTor
nitepBana | Xi — Xiq BapUaHT I;I]IiiTepBaJIa,

1 3-5 p1

2 5-7 2p2

3 7—-9 3p3

4 9-11 p;

5 11-13 2p2

6 13-15 3p:

7 15-17 p1+p2

3. Z[J'ISI FeHepaﬂLHOﬁ COBOKYIIHOCTH, SaﬂaHHOﬁ pacipeaciICHUCM:

Haiigute reHepanbHyIO CpellHIO, TeHEPaIbHYI0 TUCIIEPCHI0, TeHEPAIbHOE CTaHJAPTHOE OTKJIOHEHHE,
MOJZly, MEIMaHy U pa3Max.
4. U3 reHepanbHON COBOKYITHOCTH C/ieJIaHa BbIOOpPKa, 3a/1aHHasi paclpe/ieICHUEM:

xi]l 2 | 4| 6 | 8 |10 12 | 14
ni|pz|2pz|p1|p1|p3|2p3||02+|03

Haiitu BIOOpOUHYIO CpeIHIOI0 BEIOOPOUHBIE UCTIEPCUIO M CTAaHIAPTHOE OTKIIOHEeHue. O0parTute
BHUMaHue: P = uuciay OykB B Bamiem umenu; p,= uncny OykB B Bareii pamunmum; p3 = unciny OykB B
nMeHHu Bamrero otna.

IHopsiAoK BBINIOJIHEHHS PA0OTHI:

1 IIpounTaB yciaoBHE MPENTIOKEHHON 3a/1a4M , IO KOHCIEKTY JIEKLIIUN HAlIUTE COOTBETCTBYIOLNE
(bopMyIIBI.

2.]lpuMeHNTE NEKIUNOHHBIA TEOPETUYECKUI MaTepuall sl PELIEHUs] KaKIOW 3aauH.

3 B cinyyae HEOOXOAMMOCTH MPEACTaBUTh TEOMETPUUYECKYIO HHTEPIIPETALIMIO YHCIOBBIX XapaKTEPUCTHUK.
BBIOOPKH.

1. 3a;[aH0 pacnpeaciicCHuC 4aCToT BBI60pKI/I nus3 OTO6paHHLIX JeTanei ajs IIPOBEPKU Ka4yeCTBA.

x| 2|6 |12]15
nn| 3]10] 7|5

CocraBuTh pacnpeaciI€Hue OTHOCUTCIIbHBIX YaCTOT.
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OnpenennM cHavana 00beM BEIOOPKHU:
n=3+10+7+5 = 25.

. n;
Haiinem oTHOCUTENBHBIE YACTOTHI IO opMyse W, = — !
n

Wl=—5=0,12; w, =—=0,40;W3=%=0,28;W4 =2—55=0,20.

CrnenoBarensHO,

KonTposs: 0,12+0,40+0,28+0,20=1.
2. ITo pe3ynbraram npumMepa 1 MoCTPOUTH MOJUTOHBI YaCTOT M OTHOCUTEIBHBIX YaCTOT.
Pemenre. OT0Opa3suB Ha MIIOCKOCTH TOYKHU ¢ KoopauHatamu (X;,N;) W COENMHMB UX OTPE3KAMH,

IMOJIYYHM IIOJIMT'OH YaCTOT:

N

10 »

7

5

3

2 6 12 15 X
AHaJIOTMYHO ITOCTPOUM IOJIUTOH I10 TOYKaM (X;,W,) :

Wi
0,40 »
0,28
0,20
0,12
2 6 12 15 Xi

3.HOCTpOfITC TUCTOrpaMMy 110 CICAYIOMICMY CTATUCTUYCCKOMY PACIIPCACICHNUIO:

WNHuTtepBan Cymma yacToT
Ne mnTepBana JUTMHOU BAPUAHT

h=5 N;
1 5—-10 4
2 10— 15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30-35 10
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7 | 35-40 | 4

Pemenue. [Ipexne Bcero, onpenenum o6beM BbIOOPKH:
n=4+6+16+36+ 24+ 10+ 4 = 100.
[To u3BECTHBIM CyMMaM YacTOT BapUaHT PACCUMTAEM IIJIOTHOCTh YACTOTHI [0 MHTEPBAIAM:

N(_’ HJ‘IOTHOCTB qaCTOThI NQ HJ‘IOTHOCTB qaCTOThI
I/IHTepBaJ'Ia T’TI I/IHTepBaJ'Ia T’TI

1 0,2 5 4.8

2 1,2 6 2,0

3 3,2 7 0,8

4 7,2

N300pa3um mosrydeHHbIH pe3ybTar:

>3

P N W A~ 0o N
’
T

— —1 .

5 0 15 20 25 30 35 40 X
4. Haitnute cTaTUCTUYECKHE OLIEHKH TeHEPaTbHON COBOKYITHOCTH, 33JJAaHHOM CJIEIYIOITUM

BapHUallMOHHBIM PAAOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gactora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenum 06beM COBOKYITHOCTH:
N =8+9+10+3=30.
HaiineM reHepanbHy0 CpeaHIOL:
8-2+9-4+10-5+3-6
= - =
J11s1 BBIYHMCIICHHS TCHEPAJIbHOM ICIIEPCHH HCIIONB3yeM GopMyIy p _ X7 ~(x, - OTIpenenum cpeHIoro

X 4:

KBaApaToB:
X7 8-2°+9-4?+10-5° +3-6°
' 30

-178"
Taxum o0Opasom, p, =178-4%=18.
I'enepanbHOE CTaHIAPTHOE OTKIOHEHHME: o = /D, =,/18 =134.

OOBIYHO IMMOJIYYCHHBIX PE3YJIbTAaTOB AOCTATOYHO AJIA MPAKTUYCCKUX 3aaad. OJIHaKO MOKHO IIOJIYYUTh
AOIOJHHUTCIBHBIC XaPAKTCPUCTUKU JISA 0oJiee TOHKOI OLICHKHU reHepanLHoﬁ COBOKYITHOCTH. HpI/IBC,Z[CM
ux:
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Moga Mo : HanOoOJIbIIIAs YacTOTA

Mo =10-

Mennana Me: BapuaninoOHHBIHN Psijl AETUTCS TIOTIOIAM B TOYKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xax = 6;Xmin =21
MIO3TOMY
R=6-2=4.

5. 13 reHepanbHO COBOKYITHOCTH M3BII€U€HA BEIOOPKA

HaiinuTe craTucTuyecknue XapakTepuCTUKU BBIOOPKHU.
Pemenue. Onpenenum 00beM BBIOOPKHU:
n=292+94+103 +105 +106 =500 .
Bri6opounast cpeassis:
_92.1+94.2+103-3+105-4+106-5

Xgp = =182.
B 500

Onpenenyum CpeIHION KBaJIpaToB:
— 92.12494.27 +103-3% +105 - 47 +106 - 52
Xs = 500

=11,45-

Bri6opounas nucnepcust:
2 Y VP 2
Dy = X2 —(X, f =11,45-1,82% =814.

BLI6OpOLIHOC CTAaHAAPTHOC OTKJIIOHCHHUC!

oy =+/814 =285,

®opma npeacTaBiaeHust pe3y/abTaTa: BBIIIOJIHEHHAs padoTa.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €cliMd paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIMMOM TOCTENOBATENbHOCTH JEHCTBHIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe

3aI1MCHu U BBIYHCIICHUA.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI

2-3 Henouera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€

MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BHITIOJHEHA HE TTOJIHOCTHIO UM 00BEM

BBIIIOJIHEHHOM YacTH pa60TBI HC MMO3BOJIACT CACIIATh NPABUJIBHBIX BBIBOIOB.
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