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1 BBEJAEHUE

BaxHyro yacTh Te€OpeTH4ecKoi M NnpoeCcCHOHATBHONW MPAKTHUECKOW MOATOTOBKM OOYYaroIuXcs
COCTABIISIIOT MPAKTUYECKUE 3aHITHUS.

CoctaB M coaepkaHue NPAKTUYECKMX 3aHATUH HampaBiieHbl Ha peanusanuio denepanbHOro
rOCY/IapCTBEHHOT0 00pa30BaTEIbHOrO CTaHIapTa CPETHEr0 00LIero 0Opa3oBaHUs ¢ Y4E€TOM HOTy4aeMoil
CIELUAIbHOCTH.

Benymieidi  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sBiIseTcs  (opMmupoBaHue
po(eCCUOHATBHBIX NMPAKTUYECKUX YMEHHUH (YMEHMH BBIOJHATH OINpelesIeHHbIE JeHCTBUS, Olepaluy,
HEOO0XO/AMMBIE B TIOCIEAYIOUIeM B MPO(GECCHOHATBHON MEATENbHOCTH) WM y4eOHBIX MPAKTUYECKUX
yMeHuM (yMeHM#l pemate 3ajaud [0 MaTeMaTHKe), HEOOXOJUMBIX B IHOCIeyroued ydeOHOU
JeSTeTbHOCTH.

B cootBercTBHM ¢ paboueil mporpaMMoil yueOHOM aucuuIuinHbl «MareMaTHkay MperycMOTPEHO
MPOBE/ICHUE MPAKTHUECKUX 3aHATHH.

BeinmonHenue mnpakTHyeckuX paboT oOecreyuBaeT OCTHKEHHE OOYYaroIUMHCS CIETYIOLINX
pe3yJIbTATOB:

IIP61. BnageHue MeToJaMHM  JIOKA3aTENIbCTB, alrOPUTMaMM  peIIeHUs 3ajady; yMEHue
(bopMynHpOBaTE OMNpENeNeHHs, aKCHOMBI W TEOPEMBI, MPHUMEHATh WX, MPOBOIUTH JOKa3aTEIbHbIC
paccykIeHUs B X0/ PELIeHUs 3ajay;

[1P62. ymeHue onepupoBaTh MOHITUSMHU: CTEIEHb YHCIA, JIOTapu(M YMCIa; yMEHHE BBIIOIHATH
BBIUUCIICHUE 3HAUEHUI 1 npeoOpazoBaHMsl BIPAKEHHUM CO CTENEHsAMH U Jorapudmamu, npeodpazoBaHus
JTPpOOHO-pallMOHATIFHBIX BBEIPAKECHUI;

I1P63. ymeHue onepupoBaTh MOHATUAMU: palMOHAJIbHBIC, UpPpalMOHAJIbHBIC, IOKA3aTElbHBIE,
CTETIeHHBIE, JTJOTapU(PMHUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymeHue omnepupoBaTh HOHATHUAMM: (QYHKLUS, HeNpepblBHAs (QyHKIMs, NPOU3BOAHASI,
nepBooOpasHasi, ONpeesIeHHBI HHTETpall; YMEHHUE HAaXOIUTh MPOU3BOJHBIC DIIEMEHTAPHBIX (YHKIIHH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTH,
HaXO/JWTh HAWOONbIIME W HAUMEHBIINE 3HAYeHHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
HCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro aHalu3a; MPUMEHATh MPOU3BOJHYIO MPH pPEIICHUH 3a7ady
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 33/1aui Ha HaWOOJbIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaXxOXJIeHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[1PG5. ymeHme omepHpoBaTh MOHATHUSMH: palOHAIbHAS (QYHKIHWS, TOKa3aTeNbHas (QyHKIWS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QPyHKIMH, 0OpaTHbIe (QYHKIUH;
YMEHHE CTPOUTH Ipad)MKd M3YYCHHBIX (YHKIUH, UCTONB30BaTh IpadUKu NPU M3YyYCHUHU TPOLECCOB U
3aBUCUMOCTEH, MpU peIleHUuH 3aJad M3 JPYTUX y4eOHbIX NpPEeAMETOB U 3a/Jad U3 pealbHOW JKU3HU;
BBIpaXaTh (OPMYIIaAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

I1P66. ymeHue pemaTh TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha NMPOLEHTHI, J0JIU U
9YacTH, Ha JIBIKEHHE, pa0dOTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33/Ja4d W3 00JACTH YIpaBIICHHUS
JMYHBIMU U CEMEHHBIMU (DMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YpAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBbI
0 YCJIOBHIO 33]1auH, HCCIIEIOBATH TIOIYYEHHOE PEIICHNE U OIICHUBATh MPaBIOTIO00HOCTh PE3yIbTaTOB;

[TP67. ymeHue omepupoBaTh MOHATHIAMU: CpelHEe apu]MeTHueckoe, MeluaHa, HauOoibliee U
HaMMEHbIIee 3HAUCHMsI, pa3Max, IHCIEPCHs, CTAaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMmeHue
U3BJIEKaTh, MHTEPIIPETUPOBATh MH(POPMALIUIO, IPEACTABICHHYIO B TaOMUIIaX, HA AUarpamMmax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pEAbHBIX MPOIIECCOB W SBICHHIA;, MPEACTaBISATh HH()OPMAIMIO C MTOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIe0BaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

I1P68. ymeHue onepupoBaTh MOHATUAMU: CIYYalHBIH ONBIT U CIy4allHOE COOBITHE, BEPOSATHOCTh
CITy4aifHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSITHOCTH C HCIIOJIB30BAaHUEM TpapUUEcKUX METOJIOB,;
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IPUMEHATH (POPMYJIBI CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThl ¥ (POPMYIIBI IIPH
pelIeHUM 3a/1a4; OLIEHUBATh BEPOSTHOCTU pEAJbHBIX COOBITHH; 3HAKOMCTBO €O CllydailHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOJIUTH IMPHUMEPHI MPOSBICHUSA 3aKOHA OOJBIIMX YHCEN B MPHUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSAX;

[1P69. ymenue onepupoBaTh MOHATHIMU: TOUYKA, MPSIMasi, TNIOCKOCTh, TPOCTPAHCTBO, ABYIPAHHBIN
YTOJI, CKpEeIMBAKOUIMECs NPSMBIE, TapAJIJICIBHOCTD U NEPIIEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH, yToJ
MEX1y IPSIMBIMH, YTOJl MEXAY IPSIMON U MJIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMHU, PACCTOSIHUE OT TOUKH
110 IJIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSAMU; YMEHHE HCIIOJIb30BaTh
IpU pelIeHUH 3a/Ja4 H3y4YeHHbIe (DAKTbI M TEOpeMbl IUIAHUMETPUHU; yYMEHHE OLEHHBATH pa3Mephl
00BEKTOB OKPYKAIOIIEro MUPA;

[1P610. ymenHue omnepupoBaTh TNOHSATHSAMU: MHOTOTPAaHHHK, CEYEHHE MHOTOIpaHHHKA, KyO,
napajiesienune1, pusMa, nupaMuza, Gurypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpaILeHHsA, IJIOCKOCTh, Kacaromascs cQeppl, LNUIMHAPA, KOHYCa, IUIOMIAIh
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOTO
napaiesienune1a, MAPaMHIbl, TPU3MBI, IIITUHIPA, KOHYCA, apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbBIE
MHOT'OTPaHHUKU;

[1P611. ymenue omepupoBaTh MOHATHUSMH: IBIKEHHE B IPOCTPAHCTBE, MOAOOHBIE (UTYpPHI B
IIPOCTPAHCTBE; MCIIOJb30BaTh OTHOUICHUE IUIOIIAZe MoBepXHOCTEH U 00BEMOB MMOJOOHBIX (GUryp mpu
pellIeHnH 3a/1a4;

I1P612. ymeHHe BBIYMCIATh T€OMETPUUECKUE BEIMYMHBI (JJIMHA, YTOJI, IUI0IIA/lb, 00bEM, MJIONIAIb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METO/BI;

I1P613. ymeHue omnepupoBaTh MOHATUAMHU: INPSMOYTojbHAs CUCTEMa KOOPJIMHAT, KOOPJMHATHI
TOYKH, BEKTOp, KOOPAMHATHl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOM3BEICHUE BEKTOpa HA YHCIIO; HAXOIUTh C MOMOILBIO M3YyYEHHBIX (POPMYN KOOPIUHATHI
CepeIHbI OTPE3Ka, PaCCTOSHUE MEKIY JBYMsSI TOUKAMU;

[1P614. ymenue BbIOMpaTh MOIXOASIINM M3yYEHHBI METOA AJS pelIeHMs 3aJayH, paclo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJIUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUM POCCUMCKOM M MHPOBOU
MaTeMaTUYeCKOW HayKH;

[IPyl. ymeHue onepupoBaTh MOHATHIMU: ONPEIEICHNUE, aKCUOMA, TEOPEMA, CIEACTBHUE, CBOMCTBO,
MIPU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIIbHbIE (DOPMYIMPOBKU; yMeHHE (GOpMyIUpoBaTh oOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOJIB30BATH METOJ
MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeIbHbIE PacCyKIE€HUS NMPH PEIIeHNHU 3aj]a4, OlIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHU;

[IPy2. ymeHue omnepupoBaTh MOHITUSAMHU: MHOXKECTBO, IIOAMHOXECTBO, OIEpalu HaJ
MHOKECTBAMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Ul ONHCAaHUS pEeaJIbHbIX
IIPOLIECCOB U SBJIEHUH U MPH PELICHUH 3a]1a4, B TOM YHUCIIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

[TPy3. ymeHue onepupoBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMHCHIBATh Tpadbl Pa3IMUHBIMHU CIIOCOOAMMU; HCIIOJIB30BAaTh Ipadbl MpU peleHun
3ajauy;

[1Py4. ymeHue cBOOOIHO OMEPUPOBATH MOHITUSIMU: COUYETAHUE, MIEPECTAHOBKA, YUCIIO COYETAHUH,
YHCII0 ePeCTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKIECHUS JUIs
pelieHus 3aaay;

[IPy5. yMeHue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YHCIIO, IIEJI0€ YUCIIO, OCTATOK 10 MOJYJIIO,
paloHaIbHOE YHCIIO, HpPpalOHAIbHOE YHCIIO, MHOXECTBA HATYPaJbHBIX, LENbIX, palHdOHaJIbHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHE MCIIONB30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOLIMIA 1eIUTeNb U



HaMMeHblIee oOIee KpaTHOEe, alropuT™M EBKIMIAa NpU pEIHISeHUH 3a]ad; 3HAKOMCTBO C pa3IMYHBIMHU
MO3UIMOHHBIMHU CHCTEMaMU CUUCIICHHUS,

[1Py6. ymeHue cBOOOJHO OMEPUPOBATHh MOHATHSAMHU: CTENEHb C IEJBIM IIOKa3aTelleM, KOPEHb
HAaTypaJIbHOM CTENEHH, CTEIEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEHCTBUTEIIBHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, JorapudM Juciia, CHHYC, KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[IPy7. ymeHue omnepupoBaTh MOHATUAMHU: TOXKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUI M HEPABEHCTB, PABHOCWJILHOCTh ypaBHEHUI, HEPABEHCTB
U CHCTEM, palMOHalbHbIE, WPPALUOHAIbHbIE, IIOKa3aTelbHbIE, CTENEHHbIE, JorapuMuIecKue,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA M CUCTEMBI C IIapaMeTPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs PEIICHHsS MAaTeMaTH4YEeCKUX 3aJad U 3a1ad u3
pa3nuyHbIX 001acTel HAyKU U pealbHOM KU3HH;

[1Py8. ymeHue cBOOOAHO ONEPHPOBATH MOHATUSAMHU: Tpaduk GyHKIMH, oOpaTHas (yHKIHS,
KOMIO3ULUS (DYHKIMM, JuHEeHHas (QyHKUUsA, KBagpaTUdHas (DyHKIUs, cTerneHHass (YyHKLUHS C LENbIM
mokaszaTejieM, TPUTOHOMETpUYeckne  (yHKIHH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTeiabHass W Jorapugmuueckas (QyHKIUM,; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBINTOIHATH
npeoOpa3oBanusi TpaduKoOB (QYHKIUH; YMEHHE HCIOIB30BaTh Tpapuku (GYHKIMHA A7 W3Yy4eHUs
IIPOLIECCOB M 3aBUCUMOCTEH NMpH PELICHNH 33aJa4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (DYHKIUH, MEPUOJUYHOCTh (DYHKIMM, OIPaHMYEHHOCTb (YHKLUH, MOHOTOHHOCTb (YHKIIHH,
KCTpeMyM (PyHKLIMM, HauOoJblllee M HauMEHbIIEEe 3HAUYE€HUA (QYHKIMM Ha IPOMEXKYTKE; yMEHHE
IIPOBOJIUTH MCCIIEJOBaHUE (DYHKLMHU; YMEHHE UCIIOIb30BaTh CBOMCTBA U rpadpuku yHKIMHA 1 pereHust
ypaBHEHUI, HEPABEHCTB U 3aJ]a4 C apaMeTpaMu; n300paxarb Ha KOOPJAUHATHON INIOCKOCTH MHOXECTBA
pELICHNI ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

[1Py9. ymenue CBOOOJHO OMNEPUPOBATH MOHATHUSAMH: IOCIEIOBATEIBHOCTh, apudMeTHdecKas
nporpeccusi, reoMeTpuyeckas mporpeccusi, OECKOHEYHO YyObIBalollasi IeoMeTpuYecKas MpOrpeccus;
YMEHHE 3a/1aBaTh MOCIIE0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMYII;

[1Py10. ymeHue omepupoBaTh MOHATUSAMH: HENPEPHIBHOCTh (DYHKIUH, aCUMMTOTHI TIpaduka
GbyHKIMM, TiepBas U BTOpas MNpPOM3BOAHAs (YHKIMH, TEOMETPUYECKMH U (U3MYECKUH CMBICI
IIPOU3BO/IHOM, TepBOOOpa3Has, ONpENEeNeHHBbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
(GYHKIIMHM; YMEHHUE BBIYHMCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO U KOMIIO3UIIUU (DYHKIIMH,
HaXO/JUTh ypaBHEHHUE KacaTelbHOM K rpaduky (QyHKIMHM;, YMEHHE HCIOJb30BaTh MPOU3BOAHYIO IS
uccienoBaHusl (PyHKUMH, I HAaXOKICHHWS HAWIYYIIEero peuIeHUs B MPHUKJIAJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PM3UYECKUX 3a/lauax, [l ONpe/IeleHUs] CKOPOCTH M YCKOPEHUsT; HaXOUTh
wiom@aad u o0beMbl (GUIYp C MOMOLIBI0 HMHTErpaja; IPUBOJAUTH IPUMEPHl MaTEeMaTUYECKOTO
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU ((epeHIInanbHbIX YPaBHEHUH;

[IPyll. ymenue omnepupoBaTh MHOHATHAMHU: KOMIIIEKCHOE YHCIIO, COIPSIKEHHBIE KOMIUIEKCHBIE
qucia, MOYJIb U apryMEHT KOMIUIEKCHOTO YHCIIa, popMa 3alicy KOMITJIEKCHBIX YHcen (TeoMeTpruecKasi,
TPUTOHOMETpUUYECKasi U anredpanyeckas); yMeTb MPOU3BOAUTH apuUPMETHUEecCKue JEHCTBHUS C
KOMIUIEKCHBIMU YK CJIAMU; IPUBOJAUTH IPUMEPHI UCTIOIb30BAHMSI KOMIIJIEKCHBIX YHCET;

[1Pyl2. ymeHue cBOOOJHO oOmNepUpOBaTh MOHATUSIMH: CcpelHee apudmernyeckoe, MeaAHaHA,
HauOoJplllee U HauMEHbIlee 3HAYEHUs, pa3Max, AMCIEPCHs, CTaHAAPTHOE OTKJIOHEHHWE Ul OMHCAaHUS
YHCJIOBBIX JIaHHBIX; YMEHHE HCCIEAO0BAaTh CTAaTHUCTUYECKUE JaHHble, B TOM YHCJIE C HPUMEHEHHEM
rpadMUecKuX METOJOB U JIEKTPOHHBIX CPEICTB; rpa)uuecku MCCIe0BaTh COBMECTHBIE HAOIIOACHUS C
MOMOIIBIO AUArpaMM PacCEUBaHUsI U JIMHEHHON PErPECCUU;

[1Py13. ymeHue HaxOAMTh BEpPOATHOCTH COOBITUH C HCHOJB30BAHHEM TIpadUUecKUX METOJIOB;
MPUMEHSTh JUIsl pelleHus 3a1a4 (OpMyIbl CIIOKEHUS U YMHOXXEHHsSI BEpOSITHOCTEH, (popmynny moiHOM
BEpOSATHOCTH, (opmyny bepHymnn, koMOMHaTOpHBIE (GakThl U (OPMYNBI; OLIEHUBATh BEPOSATHOCTHU
peabHbIX COOBITHH; yMEHHE OIEepUpOBaTh TMOHATUSAMU: CIy4yailHas BeJIMYMHA, paclpeneeHue
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BEPOSITHOCTEM, MaTEMaTUYECKOE OXHUAAHUE, IUCIEPCHS W CTAaHJApPTHOE OTKIOHEHUE CIy4alHOH
BEIMYMHBI, (DYHKIMM DPACHpENeNeHHs] U IUIOTHOCTU PAaBHOMEPHOIO, MOKAa3aTeJbHOTO U HOPMAaJIbHOIO
pacupeneseHnid; yMEHUE MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX DPAaCIpENEICHUN Il PELICHHs 3a/1ad;
3HAaKOMCTBO C IOHSATHAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
MIPUBOAUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOJHBIX H OOIIECTBEHHBIX SIBICHUIX;

[1Py14. ymenue cBOOOJHO ONEpUPOBATH MOHATUAMU: TOYKA, MpsMasi, IVIOCKOCTb, POCTPAHCTBO,
OTPE30K, JIyY, IUIIOCKUM yroj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MApaUIEIbHOCTh M IEPHEHIUKYIAPHOCTh NPAMBIX M IIJIOCKOCTEH, Yroil
MEXIYy NPSIMBIMHM, YTOJd MEXIYy IPsIMOM U IUIOCKOCTBIO, yroJI MEXAYy IUIOCKOCTAMM; YyMEHHUE
UCIOJIb30BaTh IPU PELICHUH 33a/1a4 U3y4YeHHbIe (PaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUPOBATh MOHATUSMH: MHOTOIPaHHHK, CEYCHHE
MHOI'OI'paHHMKA, IIPAaBUIbHBIM MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U NOBEPXHOCTb BpallECHU,
WINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCA U LIWIMHPA, TapajUIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE I1apa, INIOCKOCTh, Kacaromascs cdepsl, WINHAPA, KOHYCa; YMEHUE CTPOUTh
CeueHHe MHOTOTPaHHUKA, H300pakaTh MHOTOTPaHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHMUS,
B TOM YHCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUUECKUX (QUTYP,
CaMOCTOSITENTLHO (POPMYIIMPOBATH ONPENCICHUS N3Y4aeMbIX (DUTYpP, BBIIBUTATH THIIOTE3I O CBOMCTBAX H
IPU3HAKAX TEeOMETpUYecKuX (uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM TPH3HAKAM, BBIMOIHATE HEOOXOAWMBIC JOIMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Py15. ymeHnue cBOOOTHO OMEPUPOBATH MOHITHUAMU: TUIOINAAb PUTYPHI, 00bEM (DUTYPBI, BETUINHA
yria, pacCTOSHHE OT TOYKHM JO0 IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSAMBIMH, PAacCTOSHHE MEKIY
TUTOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMAh MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM
Ky0a, MpsIMOYroJbHOIO Mapajulelenunesia, MUpaMuibl, MPU3Mbl, LUIMHIPA, KOHYcCa, IIapa; yMEHHe
HAXO/UTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[IPy16. ymeHue cBOOOAHO ONEPUPOBATh MOHATHSAMM: JBI)KEHUE, MapayIesIbHBIA IepeHoc,
CUMMETpHS Ha IUJIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IIpeoOpa3oBaHue MM0A00Ms, MOA00HBIE (DUTYDBI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPHI, B TOM YHCIE B IPUPOE, UCKYCCTBE, ApXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHNUH 33434 U3 IPYTUX YUEOHBIX IPEIMETOB U U3 PeabHOM JKU3HU;

[1Py17. ymeHnue cBOOOJHO ONEpUPOBATH NOHATUAMU: NPSMOYTOJIbHAsI CUCTEMA KOOPJAUHAT, BEKTOD,
KOOpJAMHAThl TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOpPOB, INPOM3BEIACHHE BEKTOpa Ha YMHCIIO,
pas3jokeHue BeKTopa Mo 0a3ucy, CKaJApHOE IMPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHHE, Yroll MEXIY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAWHATHBIA METOM JUIsl PELICHHUsS] T€OMETPUYECKUX
3aa4 M 3a/a4 JApPYrux Yy4eOHbIX IPEIMETOB; ONEpPUPOBaTh MOHATHSAMM: MaTpuua 2 x 2 u 3 x 3,
OIIPEAEIUTENb MAaTPHILIBI, FEOMETPUYECKHUI CMBICIT ONIPEACIIUTEIS;

[1Pyl18. ymeHue MonenupoBaTh pealibHble CUTyalldd Ha S3bIKE MaTeMaTUKH;, COCTaBISATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCIOBHIO 33J1a4M, MCCIEAO0BATH OCTPOEHHBIE
MOJIETIM C HCIIOJIb30BAaHMEM armapaTta anreOpbl, HHTEPIPETUPOBATh MOIYUYEHHBIH pe3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU € MIOMOIIBIO T€OMETPUYECKUX IOHATUI U BEJIUYMH, PEIIATh CBSI3aHHBIE C HUMU
MIPAKTHUYECKUE 3aJa4d; COCTABIIATh BEPOATHOCTHYID MOJEIb W HMHTEPIPETUPOBATH IMOJYYECHHBIN
pe3ysbTaT; pelarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MAaTE€MaTHYECKOTO aHaliu3a, B TOM 4HCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapaKkTepa;

[1Py19. ymeHue BbIOMpATh MOIXOAAIINN METON JUIS pelleHHs 33aJayd; MOHUMaHHWE 3HAaYMMOCTU
MaTEeMaTHK{ B W3YYEHHM MPHUPOJIHBIX M OOILECTBEHHBIX MPOILIECCOB U SIBJICHHI; YyMEHHE PAcliO3HABATh
IIPOSIBJICHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, yYMEHHME IPUBOAMTH IPUMEPHl MAaTEMaTUYECKHX
OTKPBITHHA POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH;

MP1. camocrosTenbHO (GOPMYIHPOBAaTh M aAKTyaIM3UpOBaTh NpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



MP2. ycTaHaBiIMBaTh CyIIECTBEHHBIN NMPU3HAK WM OCHOBAaHUS U CPaBHEHUS, KiacCU(DUKALUU U
0000IIICHHS;

MP3. onpenensrts Lenu AesTENIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUU UX JTOCTH)KEHUS;

MP4. BBISBIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MP7. BnaneTp HaBbIKAMHU Y4€OHO-HCCIIEOBATEIbCKON M IPOEKTHOM JIESTENbHOCTH, HaBbIKaMU
paspenieHus npooiem;

MPS. ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHS MPAKTHYECKHX
3aJ1a4, IPUMEHEHHIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

MP9. oBnaseHue BHUIAMHU JAEATEIBHOCTU IO IOJYYEHMIO HOBOI'O 3HAHHUSI, €r0 HMHTEPIpETaIH,
IpeoOpa3oBaHUIO U IMPUMEHEHHWIO B PA3JIUYHBIX Y4YEOHBIX CUTyallMsX, B TOM 4YMCJIE MPU CO3JIaHUU
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

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

MP11. craButh u (GopmyaupoBaTh COOCTBEHHBIC 3aa4dl B 0Opa30BATCIIBHOW NEATEILHOCTH H
KU3HEHHBIX CUTYalUsIX;

MP12. BBIABISATh NPUYMHHO-CIICACTBEHHBIE CBSA3H U aKTYaJIM3UPOBATh 3a]auy, BbIIBUraTh TUIIOTE3Y
€€ pelIeHUs, HAXOAUTh apryMEHThI JJIsl J0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUMH, 3ajaBaTh MapaMeTpbl U
KPUTEPUHU PELLEHUS;

MP13. aHanu3upoBaTh MOJYYEHHBIE B XOJI€ PELICHUS 3a/la4l PEe3yJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP14. naBath OIICHKY HOBBIM CUTYAIlUSIM, OIICHUBAThH MPUOOPETCHHBIN OIIBIT;

MP15. pa3pabareiBaTh MIaH peLieHHus NpoOIeMbl C YY€TOM aHajIM3a UMEIOIIHUXCS MaTepHalbHbIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16. ocymiecTBiATh IieJ€HANpaBIeHHbI MOUCK IMEpeHoca CPeACTB U CHOCOO0OB JeicTBUS B
poecCHOHABHYIO CPEey;

MP17. ymeTb MEpeHOCUTh 3HAaHUS B [O3HABAaTEJNbHYIO U  IPAKTUYECKYI0  001acTH
KHU3HEICSATEIbHOCTH;

MP18. ymeTs HHTErpupOBaTh 3HAHUS U3 Pa3HBIX MPEAMETHBIX o0acTei;

MP20. cTaBuTh npobIeMbl U 337a4H, T0NYCKAIOIINE aTbTEPHATUBHBIEC PEILICHUS;

MP21. BnasieTh HaBbIKAMH MOJIy4EHHsI HH(OPMAIIMK U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATh MOUCK, aHAJIN3, CUCTEMATH3alUI0 U MHTEPIIPETalui0 UHQOpPMALUU PA3IUYHBIX BUJOB U
¢bopM npencTaBieHMs;

MP22. co3naBaTh TEKCThI B pa3iMYHbIX (popMaTax C y4yeTOM Ha3Hau€HUs MHQOpPMAIMM U LENEeBON
ayJAMTOPUH, BEIOKpast ONTUMANIbHYIO (hOpMY Mpe/ICTaBIEHUs U BU3YyaIU3aliH;

MP23. oueHuBaTh JOCTOBEPHOCTb, JETUTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBHE IPABOBHIM U
MOPaJIbHO-ITHYECKUM HOpPMaM;

MP26. ocymiecTBiIsAT, KOMMYHUKAIIMK BO BceX chepax KU3HU;

MP27. pacrio3HaBaTh HeBepOaIbHBIE CpPEJICTBA OOLIEHUS, TOHUMATh 3HAUEHUE COLIMAIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUTKY KOH(MIMKTHBIX CUTYaIMil U cMATYaTh KOH(MIUKTHL;

MP28. BnasieTh pa3IMyHBIMHU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBHUS;

MP29. apryMeHTHPOBaHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(QIUKTHBIE CUTYaIUH;

MP30. pa3BepHYTO U JIOTUUHO HU3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJNICTB;

MP31. noHMMaTh U HCTIONH30BATh MPEUMYIIIECTBA KOMaHHOW U MHAUBHUIYaJIbHOM paboTHI;

MP33. npuHUMaTh LEIN COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JAEHCTBUS
10 €€ JOCTHKEHHIO: COCTABJIAThH IUJIAH JCHCTBUM, pacCHpenesaiTh POJM C y4€TOM MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3yabTaTbl COBMECTHOU PalbOTHI;

MP34. onieHuBaTh Ka4ECTBO CBOETO BKJAJa M KaXKIOTO YYaCTHHKA KOMaHJbI B OOIIMI pe3yibTaT MO
pa3pabOTaHHBIM KPUTEPUSIM;



MP38. caMOCTOSITEIBPHO OCYILECTBIISATh IO3HABATEIBHYIO JAEATENbHOCTb, BBIBISATH MPOOIEMBI,
CTaBUTh U (opMyIHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENIbHON JEATENBHOCTH U KU3HEHHBIX
CUTYalLUsIX;

MP39. caMOCTOATENBHO COCTaBJATH IUJIAH PELIECHUS MPOOJIEMbl C yYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

MP40. naBaTth OIIEHKY HOBBIM CUTYaIlUsM;

MP41. pacuupsth paMKi y4eOHOTO TIpeIMeTa Ha OCHOBE JTMYHBIX MPEIIOYTECHUMH;

MP42. nenath 0CO3HaHHBIN BHIOOP, APTYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

MP43. orieHrBaTh MPHOOPETEHHBIH OIIBIT;

MP44. crnocoOcTBOBaTh (HOPMHUPOBAHUIO U HPOSBICHUIO IIUPOKOH SPYIUIMH B Pa3HBIX 00JACTIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBECHbD;

MP45. naBath OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM;

MP46. BiameTs HaBBIKAMH MO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHWS COBEPIIAEMBIX JCUCTBUH U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHI;

MP47. ucnons3oBaTh nprueMbl pedIeKCHu IS OLEHKU CUTYyallud, BBIOOpA BEPHOTO PELICHUS;

MP49.  cpopMHpPOBAaHHOCTH CaMOCO3HAHHsS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh IOHHMATh  CBOE
SMOILIMOHANBHOE COCTOSIHUE, BUJETh HAPaBIECHUS Pa3BUTUSI COOCTBEHHON AMOLIMOHAIBHOMN cepbl, ObITh
YBEPEHHBIM B ce0e;

MP50. chpopmMupoBaHHOCTh CaMOPEryIHPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTb 32 CBOE MOBE/IECHUE, CIIOCOOHOCTh aallTUPOBATHCSA K SMOLIMOHAIBHBIM U3MEHEHUSIM U
MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

MP51. chopmupoBaHHOCTH BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K TOCTHKECHUIO 11N
U ycrexy, ONTUMHU3M, MHULIUATUBHOCTb, YMEHHUE I€MCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEM;

MP52. chopMUPOBAaHHOCTh SMIMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh SMOIMOHAIBHOE
COCTOSIHHE JPYTUX, YUUTHIBATh €r0 MPHU OCYLIECTBICHUA KOMMYHUKAIIUU, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHNIO;

MP53. chopMUPOBAaHHOCTh COLMATIBHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTPAUBATh
OTHOIIEHHUS C APYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITH UHTEPEC U Pa3peliaTh KOHPIIUKTHI;

MP54. npuHuMaTh cedsl, HOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPS5S5. npuHEMAaTh MOTHUBBI M @PTYMEHTBI IPYTUX JIFOACH P aHAIIN3€E PE3YIbTATOB IEATEIBHOCTH;

MP56. nmpu3HaBaTh CBOE MPABO U MPABO JPYTUX JHOAEH Ha OIIUOKH;

JIP1. chopMUpOBAaHHOCTH TPaKIaHCKOW TMO3UIIMU O0YUYaIOIIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBa;

JIP6. ymeHue B3aUMOJIEHCTBOBATh C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX (YHKIUSMHU U
Ha3HAYCHHEM;

JIP8. cdhopMHpPOBAaHHOCTH POCCUMCKON TpakAaHCKOW HACHTHYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HapoOAy, 4YyBCTBA OTBETCTBEHHOCTH Iepel PonuHOM, ropaocTH 3a CBOM Kpai, cBoro Poavny, cBoi
SI3bIK U KYJIBTYPY, POILIOE M HACTOAIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

JIP9. 1EeHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, HCTOPHUYECKOMY U IPHUPOJIHOMY
HaCJIeIUI0, MaMATHUKAM, TpaauuusM HaponoB Poccum, noctmxenusim Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

JIP11. oco3Hanne 1yXOBHBIX IEHHOCTEW pOCCUIICKOTO HApO/I1a;

JIP12. chopMHpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

JIP14. oco3HaHue TUYHOTO BKJIa/1a B MIOCTPOCHHUE YCTOMYMBOTO OYIYIIETO;

JIP16. screTMyeckoe OTHOIIEHHWE K MHpPY, BKIOYas 3CTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;

JIP17. cnocoGHOCTh BOCIPUHHUMATH pa3iMyYHbIe BHJBI UCKYCCTBA, TPAAUIIMU M TBOPYECTBO CBOETO M
JOPYTUX HApOAOB, OUIYIIAaTh YMOIMOHAIBHOE BO3/IEHCTBHE HCKYCCTBA,;
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JIP20. copMHpPOBaHHOCTH 3/10pPOBOIO M Oe30macHOro o0pasa KM3HM, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3/I0POBbIO;

JIP21. moTtpeObHOCTh B (DU3UYECKOM COBEPIICHCTBOBAHUH, 3AHATHAX CHOPTHBHO-03I0POBHUTEIBHOM
NEsSITeIbHOCTbIO;
JIP23. TOTOBHOCTD K TPYZy, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYI0TI00HE;
JIP25. wHTepec K paznmmuHbIM cepam npodeccCHOHATBLHON JeATEeIbHOCTH, YMEHHE COBEPINATH
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccuu 1 pean30BbIBATH COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;
JIP26. roTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha NPOTSKEHUM BCEH JKU3HU;
JIP27. copMHpPOBAHHOCTh SKOJIOTUYECKON KYIbTYphl, IOHUMAHUE BIMSHUS COLHATLHO-IKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHME IPHUPOJHOW M COLMAIBHON Ccpellbl, OCO3HAHUE IJI00AJIBHOrO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
JIP30. ymeHue HpOrHO3UpPOBaTh HEOJIArONPUATHBIE 3KOJOTMUYECKHE IOCIEACTBUSA HPEAIPUHUMAEMBIX
JEHUCTBUMN, IPEAOTBPAILATD UX;
JIP32. chopMHpPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKd M OOIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;
JIP33. coBepiIEHCTBOBAHUE SI3bIKOBOM M UUTATENILCKON KYJIbTYPBI KaK CPEICTBA B3aUMOJICHCTBUS MEKIY
JHOABMU U TIO3HAHUSI MUDA;
JIP34. oco3HaHuME LEHHOCTM HAyYHOW [JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISTh HPOEKTHYIO M
HCCIIEI0BATEIbCKYIO JeTEIbHOCTh UHUBUIYaIbHO U B IPYIIIE;

ConeprkaHue MpakTHYECKUX U J1ab0paTOPHBIX 3aHATUI OPHEHTHPOBAHO HA MOATOTOBKY 00yYaromuxcs K
OCBOCHHIO TPO(ECCHOHATPHOTO MOAY/S TPOTPaMMbl TOATOTOBKH CIICIUAINCTOB CPEIHETO 3BEHa II0
CIICIMAILHOCTH U OBIIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHYUAMU:

I[IK 2.1 IImanupoBaTh U OpPraHU30BBIBATH MaTEpUAIbHO-TEXHHUYECKOE oOOecreueHue mpoiiecca

TEXHUYCCKOI'O O6CJ'IY)KI/IBaHI/I$I U PpEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U UX KOMIIOHCHTOB

A Taxxke GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHANBbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonbp3oBaTh COBpPEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuy HHPOpMalUu U
MH(pOPMAaLMOHHbBIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 3a/1a4 TPO(pECCHOHATILHOM 1eATEIbHOCTH
OK 03. [InanupoBaTh M peanu30BbIBATH COOCTBEHHOE MPOPECCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JeSITEIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS O MPaBOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalUsIX
OK 04 D¢ dexTrBHO B3aUMOJIeHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH e
OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
denepanyy ¢ y4eTOM 0COOEHHOCTEN COLMATBHOTO M KYJIbTYPHOTO KOHTEKCTa
OK 06. IIposBnsaTh rpaxAaHCKO-MATPUOTHYECKYIO MO3UIINIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEAECHUE
Ha OCHOBE TPAJMLMOHHBIX POCCUHCKHMX JTYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM, B TOM 4YHCIE C YYETOM
FapMOHHM3AIlUM  MEXHAIIMOHAJIbHBIX W  MEXPEIUTHO3HBIX OTHOIIEHWH, TPUMEHSATh CTaHAapThl
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;
OK 07 CopnelicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PPEKTHUBHO JIEHCTBOBAaTH B
Ype3BbIYAITHBIX CUTYAIHIX
OK 08 Hcnonb3oBaTh cpeacTBa (U3UUECKON KYyJIBTYpPbI JJSI COXPAaHEHHMS M YKPEIJICHHs 3/10pOBbS B
npouecce MpodeccnoHaNbHON JEesSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (u3MdecKon
IIOATOTOBJIEHHOCTH
OK 09 Ilonb3oBarbcsi mpohecCHOHATBPHOW JOKyMEHTAllMed Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKaX.



BrinonHenue npakTHYecKux padoT Mo yueOHO! AuciurinHe «MaTemMaTruka» HalpaBiIeHo Ha:

- 000011IeHHE, CUCTEMATU3ALUIO, YIITyOJIeHNe, 3aKpEIUIeHUE, pa3BUTHE U JETAIN3ALMIO TOJTyYEHHbIX
TEOPETUYECKUX 3HAHUN 110 KOHKPETHBIM TEMaM Y4eOHOM IHUCLUIUINHBI;

- (hopMUpPOBaHME YMEHUI NPUMEHATh IMOJyYCHHbIE 3HAHUS Ha MPAKTUKE, peaau3alMio €IMHCTBA
MHTEJUIEKTYAJIbHON U ITPAKTUYECKOU JEATENbHOCTH;

- (hopmMHpOBaHHE U pa3BUTHE YMEHHH: HaOIOAaTh, CPAaBHMBATh, COIOCTABIATh, AHAIM3UPOBATH,
JenaTh BBIBOABI M OOOOIIEHMS, CAaMOCTOSTEIHbHO BECTH HCCIICAOBAHMS, IOJIb30BATHCS PA3THUYHBIMU
IIpreMaMU U3MEpeHUil, opopMIIATh pe3ynbTaThl B BUAE TaOJIMIl, CXeM, IpauKOB;

-  Ppa3BUTHE UWHTE/UIGKTYaJbHBIX YMEHHUH y OyAylIMX CHEHHUAIMCTOB: aHAJTUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPaOOTKY MPH PEIIEHUH MTOCTABICHHBIX 3a7a4 NPOPEeCCHOHATHHO 3HAYUMBIX KA4eCTB, TAKUX KaK
CaMOCTOSITEIIbHOCTD, OTBETCTBEHHOCTb, TOYHOCTh, TBOPYECKAsI HHUIIUATHBA.

[IpakTuyeckue  3aHATUS TPOBONATCS B PpaMKaX COOTBETCTBYIOILEH TEMBI, IIOCIE OCBOCHUS
JMAAKTUYECKUX €ANHHUL], KOTOpbIe 00eCIIeUMBatOT HAIMUME 3HAHUH, HEOOXOANMBIX ISl €€ BBITOJHEHUS.
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2METOIUYECKHUE YKA3AHUSA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 1
Apupmernyeckue 1eidCTBUA HAX 1eiiCTBUTEIbHBIMH U KOMIUIEKCHBIMH YK cjaamMu. IIpudaunxennnlie
BbIYMCJICHUS

Heab: OGOOIINTS U CUCTEMAaTU3WPOBATh 3HAHUS, YMEHUS W HABBIKM BBITIOJHEHUS JEHCTBHUH C
JeUCTBUTEIbHBIMU U KOMIUIEKCHBIMU YUCIIAMH, IPUOINKEHHBIX BBIYMCICHUH.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA MIOUCKA, aHAJIM3a U UHTEPIpEeTaluy UHpOpMaluu u
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsI BBIITOJIHEHUS 33424 MPO(ECCHOHAIBHOM JICSITENbHOCTH;

[IK 2.1 IlnmanupoBaThb W OPraHW3OBBHIBATH MAaTEPUAILHO-TEXHHYECKOE OOecleueHne Mporecca

TEXHHUYCCKOI'O 06CJ'Iy>KI/IBaHI/I${ H PCMOHTA aBTOTPAHCIIOPTHBIX CPCACTB U X KOMIIOHCHTOB

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

3aganne

1. Pewwurte 3axauu:

a) bpurage aBToMOOMINMCTOB OBLIA YCTAHOBJIEHA HOPMa — MPOTSATUBAHKUE AJIEKTPONPOBOJA Mo 2,5
KM B JieHb. B mepBblil AeHb Opurajga nmpoTsHyjaa 2 KM MpOBOJAA, a BO BTOPOH JEHb — 3KM.
Halinure mpoLeHT BBINTOJIHEHUS HOPMBI B IIEPBBIM U BTOPOil I€Hb.

06) B uexe paborator 20 paboumx, U3 HuUX § aBTOMOOMIMCTOB. Kakoif MpOIEHT OT BCero uucia
pabouux 1exa COCTABIAIOT IEKTPUKU?

B) Pabounii neHb aBTOMOOMIIMCTOB yMEHbIIMIICSA ¢ 8 4acoB 10 7 yacoB. Ha CKOJIbKO MpOLIEHTOB
HY>KHO TOBBICUTH HPOM3BOJUTENBHOCTh TPyZa, YTOOBI NMPH TeX e paclieHKax 3apaboTHas
maTta Bo3pacia Ha 5%7?

2. Bebruucnure:

5 7 23 9 433 4441
) (5+5) (Cn—25) 6)
3 7
2 1 1, 12,8:0,64+3,05:0,05,
B4zt 1y3-53 R
6 6 1). 2_93.1%).2%
0152 - 122 (0,1+15), &) (1,8 2,3 15).27,
« 0,15—0,15-3; 3) (1% 0,7 — 1,22) : 1%.

3
—§+0,25

3. I[aHLI KOMIIJICKCHBIC UM CJIa:

Zq = 3 + 21,
Zy = 4 — i,
Z3 = 5 + 21,
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Z4=6_3i.

BrinmonauTe nevicTBU:

a)Zl'Zz+Z3'Z4; 6)Z1'Z4+Z2'Z3
B) Zy ' Z3 — Zp " Zg;
Zq, Z2
)2 )2
Z3, Za
)2, 2,

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

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTbI:
BHuMaTenpHO 03HAKOMBTECh C YCJIOBHEM 3aJilaHus.

[Tonb3ysick CBOMMU LIKOJIBHBIMU 3HAHUAMU (B ClIy4dae 3aTpyJHEHUS BOCIOJB3YHTECH CIIPAaBOYHBIMU
MaTepHuajaMu), BHIIOJHUTE 3a1aHUe

3amaume Nel

2 1 2+1 3
3y sk 7y

7 7 7 7

1 1 11 2 2.
33:+4:=0GB+0+(+3)=7+1=7%

2 1 2 1 1 1
H3i-12=6-D+(E-)=2+2=23
5) 7.3_7 . A_74 _T1_7,

12°4 12 3 123 33 9
6)21.32-11,3 13 _13_3

g 3 15 11 511 521 15 645 11
N32+14:=GB+10+((+3) =17+ =173,

3aganue Ne2

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

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

Kpurepun onenkn:
Ouenka "oTJHMYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BBIYUCJICHUS.

Ouenka ''Xopomo" BBICTaBISIETCS, €CIHU BBIMOIHEHBI TpeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBINOJTHEHA HE TOJHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TMO3BOJISIET MOMYUNUTh MPABWIBHBIC PE3YIbTAThl U BHIBOJIBI;, B X0JI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEIaTh MPABUIHHBIX BHIBO/IOB.
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Tema 1.1 PazBurHe NOHATHSA 0 YHCJTIE

IIpakTu4yeckoe 3ansitue Ne 2
Penienue npuKJIagHBIX 32/1a4 HA NPOLEHTHI

Heanb: OO6OOIUT, W CUCTEMATH3UPOBATh 3HAHMSA, YMEHHUS M HABBIKM TIPH BBITOJHEHUU
IIPOLIEHTHBIX BBIYMCIICHUI

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bribupats croco0bl pemeHus 3a1a4 npodecCHOHAIBHON JesITeIbHOCTH TPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAJIN3a U UHTEPIPETAluu UH(POPMAINU U
MH(OPMAIIMOHHBIEC TEXHOJIOTHH /TSI BBITOJIHEHUS 33124 MPO(ECCHOHAIBHOM JICSITENbHOCTH;

[1IK 2.1 IlnmanupoBaThb W OPraHM30BBIBATH MAaTEPHUANBHO-TEXHHYECKOE OOecledeHne Mporecca

TEXHUYCCKOI'O O6CJIY)KI/IB3,HI/I$I " pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

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

3ananne

1. Hanor Ha noxoasl cocrasiuser 13% ot 3apabotHoii muiatel. [locie yaepkanus Hajora Ha J0XO/bI
paboumii MoNy4rs1 32 BBIIOJHEHHYIO padoty 16530 pyoseil. Ckombko pyOJieli COCTaBIsieT CTOMMOCTD
BBINOJIHEHHON paboThI?

2. B uHTepHET- Mara3MHe MOKHO 3aKa3aTh JIETalH C JIOCTaBKOH, MPU 3TOM CTOMMOCTH JOCTaBKU
cocTaBisieT 7% OT cTouMocTH 3akasa. [Ipennpustue nenaer 3aka3 aeraneil Ha cymmy 60000py06ieit, npu
3TOM moJiydaeT cKuaKy 15% Ha onToBbIil 3aka3. KakoBa OyJneT cTouMOCTh JOCTaBKH 3TOr0 3aKaza?

3. Komuccus 3a mexx6aHKoBCKUi niepeBo]t cocTaBisieT 1,5% oT cymmbl iepeBojia, Ho He MeHee 100
pyO6neit. KakoBa OyneT komuccus 3a Mexx0aHKoBCkHi iepeBoj; cyMMbl 50 000 pyOmneit?

4. 25% y4yacTHUKOB KOHKypca Ipo¢eCCHOHAIBLHOIO MacTepcTBa MPOIUIM B MONy(UHAN, U3 HUX
10% oxazamucy B (puHane. Ckoiapko ObUIO YYaCTHHKOB KOHKYypcCa, €Ciau (PUHATUCTaMM OKa3zajuch 8
4eNoBeK?

5. 3a HECBOEBPEMEHHOE BBHIMOJHEHNE JOTOBOPHBIX 0053aTENIbCTB COTPYAHUK JnIaeTcs 25%
MECSYHOT'0 OKJIaJia ¥, KpOME TOT0, 3a KaX/Iblil MPOCPOUEHHBIN Mecsl k mrpady npudasisercs 5%
MecsiuHoro okiaga. Oknan corpynnuka 20000 pyOieii. B kakom pazmepe OH 0JDKEH 3arIaTUTh mTpad
IIPY HApYLIEHUU CPOKOB Ha 5 MecsAueB?

IHopsinok BbINMOJIHEHHs PA0OTHI:

BHuMarenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUMA.

[Tonb3ysick TOMyYEHHBIMU 3HAHUSAMHU (B ciy4yae 3aTpyJHEHHUS BOCIHOJB3YHTECh CIPABOYHBIMU
MaTepHajiaMH), BHIIOJHHUTE 3aaHue.

OauH TmPOIEHT — ATO OAHA cOoTas JOds 4Yuciaa. MaTeMaTHUYeCKUMH 3HAaKaMU OJIMH TPOIEHT
3amuceiBaeTcs Tak: 1%.

Ompenenenre OJHOTO MPOLIEHTA MOXHO 3amucatbh paBeHctBoMm: 1% = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.
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Kak naittu 1% ot uucna? Pa3 1% 310 ogHa coTtast yacTh, Haji0 yucio pazaenuts Ha 100. Jenenue
Ha 100 moxHO 3ameHuTh ymMHOkeHueM Ha 0,01. [Toatomy, uyToObl HaliTh 1% OT JAHHOTO YHCIa, HYKHO
yMHOXkUTh ero Ha 0,01. A ecnu HyxHO HailTh 5% OT 4Kcia, TO YMHOXKaeM JaHHoe yucio Ha 0,05 u T.1.

3adaua: Mara3uH 3aKymaet 3Heprocoeperaromume JJaMIibl 1o onToBoi 1eHe 110 pybiel 3a mTyKy
u npojaet ¢ HareHkoi 30%. Kakoe Hanbompliee 4nciao TakUX JaMIl MOKHO KYyIIMTh B 9TOM Mara3vHe Ha
1200 py6mnei?

Pewenue

1) OmnpenensieM HalleHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py0. HalleHKA

2) OmnpenensieM pO3HUYHYIO LIEHY JIaMII:

110 + 33 = 143 py0. po3HUYHAs IIcHA

3) OmnpenernsieM KOJIUYECTBO JIaMIT

1200 : 143 = 8 (ocrt. 56)

Omeem: 8

3adaua: 3a HECBOEBPEMEHHOE BBIMOJHEHUE JOTOBOPHBIX 0053aTE€NbCTB COTPYAHUK JuinaeTcs 25%
MECSIYHOTO OKJIaZa U, KpOME TOTO0, 33 KaX/Iblii IPOCPOUYEHHBIN Mecsll K mTpady npudasnsercs 5%
MmecstaHoro oknana. Oxman corpynauka 20000 py6ieii. B kakom pa3mepe OH JIOJDKEH 3aIUIaTUTh mrpad
[IPU HAPYIICHUH CPOKOB Ha 5 MecsieB?

Pemenue. 1)IIepBonauanbao mrpad corpyanuka cocranisut 661 20000*0,25=5000 pyouieii.

2)Kaxerii Mecsn mrpad yBenuauBaetcs Ha 20000*0,05=1000 py0iieid, T.K. COTPYIHUK HAPYIITUI CPOKH
Ha 5 Mecses, To k mrpady nodasst 1000*5=5000 pyoneii.

3)Beruucnum okangarenbHyro cymmy mrpaga 5000+5000=10000 pyO:eii.
Otger. Corpyaunuk Boiruiatut 10000 pyomeil.
®opma npeacTaBjieHUs pe3yJbTaTa: BHITOJHECHHOE 33/1aHHE

Kputepun ouenku:

Ouenka "oTJH4YHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOMIOICHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ounenka ''Xxopowmo" BBICTaBISIETCSA, €CJIM BBINOJHEHBl TpPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JOIYILEHBI 2-3 HEOYETA.

Ouenka '"ya0oBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTATHI U BHIBOJIBI; B X0OJI€
MpOBeJICHUS pabOThI ObUTH JOMYIIEHBI OIIMOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIBHBIX BHIBOJIOB.
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Tema 1.1 PazBurTHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 3
Pemenne panuoHaJbHbIX YPABHEHUH M CHCTEM YPaBHEHUM

Hesab: O600INTL U CHCTEMATU3UPOBATh 3HAHMSI, YMEHHsI yJaIlUXCsl IPU PELICHUH JIMHEWHBIX U
KBaJPATHBIX YPABHEHUW, CUCTEM YPaBHEHUM.

Boinosinenue padorsl cnocodcTByeT OpMUPOBAHUIO:
OK 01 BreiOuparh crmoco0Obl pemeHust 3aga4 IpodecCHOHATBLHON JCSITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

3ananue
1. PennTh ypaBHEHUS:
a) (x—2)—-5=4—-(5x—-1);
0) Qx+7)Bx—1)—-Gx—1D(x+3)=((x+1)?

x=1 _ 4+2x,
B) 2 3

) —x?+12=0;
1) 10x2 + 5x = 0;
e) 2x2+3x—5=0;
x) 3x2+7x—6=0;
3) x2+4+8x+15=0;
) x*—2x% —8 =0

16—x2

0 =0
x 4,
H) 2925—3 - ;’
xX“=2x 2x—-1 .
M S T
2. Pemmre cuctembl ypaBHEHUH:
3x—y =3, 2x +3y =3,
a){396—2y=0; 0) {5x+6y=9;
x2—y=-=2, xy—x+y=7,
B){2x+y=2; ]?&y+x—y=1&

IHopsinok BbINMOIHEHHs PA0OTHI:

[Tpu perieHnu ypaBHEHUH UCIIONB3YIOTCS CIEAYIONINE TPaBUia Ipeodpa3oBaHns  ypaBHEHUH B
PaBHOCHUJIbHBIE:

a) Kakoii- n1ubo uJeH ypaBHEHHMS MOXHO IEPEHECTH W3 OJHOW €ero 4YacTH B JPYI'yl0 ¢
IIPOTUBOIIOJIOKHBIM 3HAKOM;

0) o0e yacTu ypaBHEHHsS MOXHO YMHOXKUTb WJIM Pa3/I€iIUTh HA OJHO TO k€ YHCJIO, OTIMYHOE OT

0.

Xoxa padoTbI:
Kpatkue TeopeTuyeckue cBeICHUS:
Pemenue ypaBaenuit |-l crenenu ¢ ogHoi nepemMeHHOM
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-b . . .
ax+b=0,(x= —.a# 0) — nunHeitHOe ypaBHeHHE | cTeneHu ¢ OHOM nepeMeHHON

ax? + bx + ¢ = 0 (a # 0) — ypasuenue |l crenenu ¢ oHOl NepeMeHHOIA.
1. Onpenenuts BUJ ypaBHEHUST U CIIOCOO €ro pelieHusl.
2. Ecnin ypaBHeHHE 1poOHO-pallMOHAIBLHOE, TO HAWTH OOIIMI 3HAMEHATEeNb BCeX Ipo0ei, KOTOphIe

BXOJAT B YpaBHCHHC.

3. YMHOXUTH 00€ 4acTH YpaBHECHHUSI Ha OO 3HAMEHATEb.
4. Pemuth Mogy4yEHHOE 1I€JI0€ YpPaBHEHHUE.
5. [IpousBecT NMpoBEpKY KOPHEH, U MCKIIOUUTH T€ U3 HUX, KOTOpbIE 00paIialoT B HYJIb 00Ut

3HaMCHATCJIb.

npobu

Pemim ypaBHeHUS:

a) (Bx+1)? + (4x — 1)%? = (5x — 2)*

PackpoeM ckoOKH, IpUMeHsist pOpMyJIbl COKpaIleHHOro ymHoxkenus (a + b)?u  (a — b)?
9x% 4+ 6x+ 1+ 16x% —8x + 1 = 25x% — 20x + 4
9x%2+6x+14+16x>—8x+1—25x>+20x—4=0

[IpuBeneM Mo J00HbIE WICHBI, TIOTYYUM

18x-2=0
2 1
X=—=-
18 9 .
OtBeT: x = 5~ KOPEHb YpaBHCHHS.
X 7 8
6) = — =
) x-2  x+2  x%-4

PasnosxkuM x? — 4 Ha MHOKHUTENH M [IEPEHeCeM BCE WIeHbl ypaBHEHHs B JIeBYIO yacThb. [IpuBenem

K 00111eMy 3HaMEHaTeNo:
X 7 8

x—-2 x+2 (x-2)(x+2) -
x(x-2)-7(x-2)-8 _

(x=2)(x+2) =0
x%+2x—-7x+14-8 —0

(x+2)(x-2)
x2-5x+6
(x+2)(x-2) -

JpoOb paBHa HYII0, KOTJa €€ YUNCINUTENb PAaBEH HYIIO, @ 3HAMEHATEllb He PaBeH HYJIIO, T.€.
x+2))(x—2)#0=>x#2,x + -2
x*=5x+6=0
D=25-24=1

5+1
X1 = z =3
Xy = T =2
Ho Tak kak x # 2, TO X, = 2 — IIOCTOPOHHUI KOPEHB, CIIEIOBATEIBHO PELICHUEM YPAaBHEHUS
Oyner x; = 3
Oteet: x = 3

(I)opma NpeacTaBJdCHUs pE3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepun ouenku:
OuneHka "0TJMYHO'" BBICTABISIETCS, €CIIM pab0OTa BHIMOJIHEHA B MIOJTHOM 00BEME C COOIOICHUEM

HeoOXOIMMOM MOCeA0BaTENbHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

Ouenka ''Xopouo' BBICTABIISIETCS, €CIM BBITIOJIHEHBI TPEOOBaHUS K OIEHKE "OTIMYHO", HO

JOMYUIEHBI 2-3 HeJloYeTa.
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Ounenka '"yaoBJIETBOPUTEJIBLHO'" BBICTABISETCA, €CIM paboOTa BBHINOJIHEHA HE MOJHOCTBIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
poBeIeHUs paObOTHI ObUTH TOMYIIEHbI OLITHOKH.

Ouenka '""Hey/10BJI€TBOPUTEIbHO' BBICTABIIACTCS, €CIM padOTa BBHIOJTHEHA HE MOJTHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISCT CIETaTh MPABUIHHBIX BHIBOIOB.

Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTnueckoe 3ansaTne Ne 4
Pemenne 3a1a4 Ha cocTaBjieHUe yPaBHEHHM ¢ NPO(eCCHOHAIBHBIM COAEPKAHUEM

Heab: O000IMT, W CHCTEMAaTU3UPOBATH 3HAHUS, YMEHHUs ydallluXcs IpU pelleHUM 3a7ad Ha
COCTABJICHUE YPAaBHECHHUM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriGupath criocoObl pemieHus 3a1a4 npoeCCUOHAIBbHON AEATENbHOCTH PUMEHHUTENBHO K
Pa3JIMYHBIM KOHTCKCTAaM;

OK 02 HMcnonb30BaTh COBPEMEHHbBIE CPECTBA NIONCKA, aHAINW3a M MHTEpIpeTaluu HHPOPMALUU U
MH()OPMAIMOHHBIC TEXHOJIOTUH JJISI BBEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

[IK 2.1 IlnanupoBaTh MW OpPraHM30BBIBaTh MAaTE€pPHAIbLHO-TEXHUYECKOE OOecleYeHHue Ipoliecca

TEXHHUYCCKOI'O 06CJ'Iy}KI/IBaHI/I$I U PCMOHTA aBTOTPAHCIIOPTHLIX CPCACTB U X KOMIIOHCHTOB

3amanne

Pemmre 3anaun:

1. IlpoBox mnuHOM 135 MeTpoB pa3pes3anu Ha JBE YaCTH TaK, YTO OJHA M3 HUX KOpOYe APYroil B
JBa pasza. Haliiure nnyuHy KaKI0W YaCTH.

2. Nmeercs nBa kabenst pa3HbIX copToB. Macca mepBoro kabenst paBHa 65kr. Jlpyro#, JyinHa
KOTOpOro Ha 3M OoJjblle JUIMHBI MEPBOTO M Macca KaXKIOro MeTpa KOTOPOro Ha 2Kr OOJbIlle Macchl
Ka)KJJ0T0 MeTpa nepBoro kabens, umeeT maccy 120kr. Beruncnure anmuHy Kakaoro kabdes.

3. Ha cxmane umerores nammoukua 60V u 100V. Korna ucnons3osanu 50% mammouek 60V u 20%
nammnouek 100V, uto cocraBuio B oOmer ciaoxkHocTd 390 namiiouek, To nammodek 60V ocramock B 3
pa3za 6osbire, gveM 100V. Ckoyibko W3HAYaIBHO OBLUTO HA cKiazae Jammodek 60V u 100v?

4. JIByMm sneKTpHKaM ObUTa mopydeHa padota. Bropoit mpuctymnui k paboTe Ha yac mo3ske nepBoro.

” 9 .
‘—Iepe3 3 yaca mocie TOr0, KaK ICPBbIN IMMPUCTYIIUIT K pa60Te, UM OCTaJIOCh BBIIIOJIHUTD % BCCHU pa6OTLI.

[To okoHyaHuK pabOTHI 0KA3al0Ch, YTO KAXKIBIA BHITIOJHHII MOJIOBUHY BCel pabOThL. 3a CKOJIBKO YacoB
KaXK]IbIH, paboTasi OTJEIHHO, MOXKET BHIMIOJIHUTE BCIO paboTy?

Ilopsinok BbINOJHEHHSI padOThHI:

BauMmaTenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUS.

[Tonp3ysich TOMYYEHHBIMH 3HAHUSAMU (B Cllydae 3aTpyJHEHHUS BOCIHOJB3YHTECh CIPaBOYHBIMU
MaTepHajiaMH), BHIIOJHHUTE 3aaHue.

[Ton anrebpanyeckuM METOAOM pELICHMs 337ad MOHMMAeTcs TaKOH METOJA pelIeHus, Korjaa
HEW3BECTHBIE BEIMYMHBI HAXOAATCS B PE3ylbTaTe DPEIICHHWS YpPAaBHEHUS WM CUCTEMBbl YpPaBHEHMIA,
COCTABJICHHBIX 110 YCJIIOBHIO 3a/1a4U.
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[Mlpu pemenun 3amad anreOpaunvdeckKMM METOJOM OCHOBHAsl MBICIHTENbHAS JACSITEIbHOCTD
COCpEI0TauMBaCTCsl Ha MEPBOM d3Talle PEUICHUs 3aJavyd: Ha pa30ope yCIOBUS 3aJayd M COCTABJICHUHU
YpaBHEHU WU HEPABEHCTB IO YCJIOBHIO 3a/1a4H.

BTopeiM »Tanmom SBISIETCS pENICHHUE COCTABJICHHOTO YpPaBHEHHS WM CHCTEMbl YpaBHCHUH,
HEPaBEHCTBA UJIM CUCTEMbI HEPABEHCTB.

TpeTbrM Ba)KHBIM ITAlOM PEHICHUS 3a1a4 SIBJSICTCS IPOBEPKA PEIICHUs 3a1a91, KOTOpask IPOBOIUTCS 10
YCIJIOBHIO 3a/1a4H.

3adaua:

[lepBoiii paGoumnii 3a wac gemaer Ha 10 geraneit Oosbliie, YeM BTOPOW, M BBITIOJNHSET 3aKas,
cocrosmui u3 60 aeraneid, Ha 3 vaca ObICTpee, YeM BTOPOW pabOuWid, BBITIOJHSIONIMN TaKOH ke 3aKas.
CkomnbKo JieTaneii B 9ac Jienaet BTOpoi padbouwmii?

Pewenue:
ITycTh X meraneii B uac ienaeT BTopoil pabounii, Toraa nepsblii (x+10) neraneit.
[Tpon3BOANTEIBHOCTD Bpewms Pabora
. . 60 .
1 pabounii (x+10) meraneii B yac 0 60 neraneit
. . 60 .
2 pabounii X JETaJied B yac - 60 peranent

Taxk kak nepBblif U3rOTABIMBAET Ha 3 Yaca MEHbIIIE, YeM BTOPOM, TO COCTaBUM YpaBHEHUE:
60 60 3
x x+10
[Monyuum x=-20 u x=10 (-20 — He TOAXOMT 11O CMBICITY 3aa4H)
10 neraseii B yac AemaeT BTOPO pabOUnid.
Ortser: 10 neranei.

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ounenku:

Ouenka "oTJM4YHO'" BBICTABISETCS, €CIU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOIIOIEHUEM
HEOOXOMMOM TOCIeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJIBI; B X0OJI€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WMITU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIbHBIX BHIBOJIOB.

Tema 1.1 PazBuTHe NOHATHSA O YUCJIE

IIpakTuyeckoe 3ansaTHe Ne 5
Pemenne panoHanbHbIX HEPAaBEHCTB

Heanb: IIoBTOPUTH W 3aKpenuTh 3HAHWS M YMEHHUS Y4YalIUXCs IPH PEIICHHH PalMOHAIBHBIX
HEPaBEHCTB.

BoinosineHnue padorsl cnocodcTByeT GopMHUPOBAHUIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOMCKA, aHAIM3a M HMHTEPIPETalud HHPOpPMAIUU U
MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl BBITTOJIHEHUS 33124 MPO(ECCHOHAIBHOM JIESITENbHOCTH;

3aganue

Pemmth HCpaBCHCTBA:

1) 3x—(2x—7) <3(1+x); 2) x+=2>3;
5 x’+x—-6<0; 6) x2+3x+2>0;
7) x%<0,25; 8) 4-—x?<0;
9) x%2—-8x>0; 10) x2 + 24x < 0;
11) x> —6x +9 < 0; 12) 25x% —10x + 1 > 0;
13) x(x —1)(x — 4) > 0; 14) (x+2)(x—5)(x+9) <0;
15) x(x — 2)(x = 5)? > 0; 16) x%(x + 1)(x — 6)% > 0;
17) (x +6)(x — 2)3(x + 3)* = 0; 18) x%2(x + 7)(x — 5)8(x + 8)3 < 0;
x+3 . (x+4)(x+7) .
19) 22 <0; 20) &) 5
(x—2)(x+4)2 +x)(x—3)

2
21) <0 22) & <0

7x—x? (x—1)2

IMopsinok BbINOJIHEHUS PAadOTHI:

[Tpu penieHnn HEPABEHCTB HCIIOJIB3YIOTCS CIICAYIONINE MpaBuia MpeoOpa3oBaHusl  HEPaBEHCTB B
pPaBHOCUIILHBIE:

a) Kakoi- MO0 WIeH HEPaBeHCTBA MOXHO TEPEHECTH W3 OJHOH €ro 4acTh B JPYIyl0 C
MIPOTUBOMOJIOKHBIM 3HAKOM, OCTaBHB IPHU 3TOM 0€3 U3MEHEHHs 3HaK HEPaBEHCTBA,

0) o0e "acTu HEpaBEHCTBA MOKHO YMHOXUTh WM Pa3ACIUTh HA OJHO TO K€ IMOJOKUTEIHHOE
YHCII0, OCTaBUB MPHU ITOM 0€3 U3MEHEHHS 3HAK HEPaBEHCTBA;

B) 00€ YacTH HePaBEHCTBA MOYKHO YMHOXHTH FUTH PAa3/Ie)IUTh HA OJTHO ¥ TO K€ OTPHIATEIBHOE YHCIIO,
WU3MEHUB TPH ITOM 3HAK HEPABEHCTBA HA MPOTUBOIOIOKHBIH
[Ipy pemieHNU CUCTEM HEPABCHCTB HY)KHO PEIIUThH KAXKI0C U3 HUX W BRIOPATh 00IIIee PelieHuE.

Pemnm HepaBeHCTBa.

7x—1 2x—5 7
1. 5x —+—>—
2 5 10

[TepeneceM Bce 4jieHBI B JIEBYIO YacTh M MPHUBEACM K 00IIEeMY 3HaAMEHATENI0. OO 3HAMEHATENb
10; Tak kKak 3HaMEHATellb HE COJIEPKUT TEPEeMEHHOH, TO B JalbHEHIIeM €ro MOXXHO He MHCcaTh
(omycTUTB).

50x —5(7x —1)+2(2x—-5)—-7>0

50x —35x +5+4x—-10—-7>0

19x—-12>0
12

x> —
19

19

12
OTtBeT: X € (—; oo)
19
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2.5x — 2 — 3x% > 0 - kBaZ[paTHOE HEPABEHCTBO YMHOKUM Ha (—1)
3x2—-5x+2<0
Haiinem KopHU ypaBHEHUS:
3x2-5x+2=0
D=25-24=1

5+1
x;=—=1
1 6
o =51 2
27 6 T3

I'papuxom ¢pyukiuu 3x2 — 5x + 2 = 0 sBnsercs mapabona (puc.2), BETBM KOTOPOHl HampaBlIeHbI
2
BBEPX, @ TOUKH MepeceucHus mapabosbl u ocu OXstox; = 1ux, = 3
N300pa3uM reoMeTpu4ecKu:

Tak kak MBI perraeM HEPaBEHCTBO 3x2_5x+2<0, TO PEIICHHEM HEPaBEHCTBA OYICT MPOMEKYTOK
2
(uHTEpBAN) X € (5; 1)

2
OTBeT: x € (5; 1)
®opma npeacTaBlieHUsl pe3yJbTaTa: BHIIIOTHCHHOS 33/ 1aHHC.

Kputepun ouenku:

Ouenka "oTJHM4YHO'" BBICTABIISCTCSA, €CIIM Pa0d0Ta BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOII0IeHUEM
HEOOXOMMOM TOCIeI0BaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEJIBHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0O/I€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

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

Tema 1.2 ®yHKkuun u rpapuku

IIpakTHyeckoe 3anaTHE N6
HccnenoBanue pynknmnii. CBoiicTBa THHEHON, KBAAPATHYHOH, KyCOYHO-THHEHHOH H
APOOHO-THHEeHHOH QyHKIUH

Hesas: CucreMaTH3UpoBaTh 3HAHMA ydyaluxcs, GOPMHUPOBATH HABBIKU HCCIIEOBaHUS (DYHKIIUH.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO:

OK 01 Bsibupats crioco6sl pereHus 3aaa4d npohecCHOHATBHON JASITEIbHOCTH MPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBPEMEHHBIE CPECTBA MOMCKA, aHAIN3a U UHTEpIpeTalui HHPOpMaIy U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 TPO(pECCUOHATILHOM 1A TeIbHOCTH;
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OK 03. IlmanupoBaTh U peaqu30BBIBATH COOCTBEHHOE MPOPECCHOHATIBHOE U JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEILCKYIO AESITEIbHOCTh B MPOPECCUOHANBHOMN cepe, UCI0Nb30BaTh 3HAHUS T10
MPaBOBOM U (PMHAHCOBOM IrPAMOTHOCTHU B PA3IMYHBIX )KH3HEHHBIX CUTYAIIHSIX

OK 04 D¢ddexTnBHO B3aUMOACHCTBOBATh U pa0d0TaTh B KOJIJIEKTUBE M KOMAH/JIC,

IIK 2.1 IlmanupoBaTh M OPraHU30BBIBATH MaTEPUATBLHO-TEXHUYECKOE OOecIieueHue Mporecca

TEXHUYCCKOI'O O6CJIy)KI/IBaHI/ISI " pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

3amanue
1. DnekTpuKy HEOOXOIMMO MPOBEPUTH XaPAKTEPUCTUKU HAMPSHKCHUS B PA3HBIX PEKUMAX paOOTHI
HEPrOCUCTEMBI, IPEICTABICHHON 3aBUCUMOCTHIO:
flx) =2x? —-3x+1,
rjae X oOo3HayaeT paboume MmapaMeTphl HArpy3ku (HampUMep, MOIIHOCTH moTpediieHus). Tpedyercs
BBIYHCITUTH HAMPSKCHUE B XapaKTEPHBIX TOYKAX PEKUMOB PAOOTHI:
— 1pu xosocToM xoze (x; = 0)
— IPU HOMUHAIBHOU Harpyske (x, = 2)
— TIpU aBapUHHOM CHIDKCHHMHU Harpysku (x; = —1)

2. DIEKTPUKY HYXHO OIPEACIUTh OOJACTH [OIYCTHMBIX 3HAYCHHWH BXOIHBIX CUTHAJIOB IS

CIIEIYIOIIUX 3JIEKTPOHHBIX OJIOKOB:
. 6
a) QOWIBTPYIOUIUI JIEMEHTY = peReps
0) Perynstop HanpsokeHUs: Y = Pt
B) IIpeoGpasoBarens yacToThl:y = VX2 — 3x + 2;
r) UYyBCTBHTEIBHOCTH JeTeKTOpa: y = Vx2 + 4x — 12;
1

1) biox 3ammThl OT KOPOTKOTO 3aMBbIKaHUS: Y = Nz
X2

5 . , 3
e) Bxomnoit punbTp ycTpoiicTBa: y = P

3. Hccnenyiite GpyHKINN Ha YETHOCTS:!

a) y =x? +2x* + 1; 0) y =2x7 —4x3 + x;
B) y =5 — 3x3; r) y =2%427%,
1) y=2*=-27 _ -3x+1,
X e) Y 1—5x4 ’ 3
x) Y=o 3) y =3x>—2x>+4x + 3.

4. Uccnenyiite GpyHKunu, 3aaHHble TpadUYecK, Ha YETHOCTD:

a) 0)
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hy) e)

s
4

e 2 aann sy
T

IMopsi10K BHINOJHEHUS PA0GOTHI:

1) Haiigute obnacts onpenenenus GyHKIUU.

Jis HaxXOXIEeHHsS TPOMEKYTKOB 3HAKOIOCTOSHCTBA HAWAWTE TOYKH IEPECEUYEHUS] C OCHIO
abcuucc, pemuB ypaBHenue y=0. HaiinenHsle KopHH paccTaBbTe Ha ocu OX B MOPSJIKE BO3pACTaHUS U
HaiiuTe 3HaK (PYHKIMH HA Ka)KJJOM U3 TIOJTYYEHHBIX HHTEPBAIOB. 3alUIIUTE PE3YIbTaT.

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

1.3amenute aprymMeHT (QyHKIUHU X Ha "-x". IloactaBbTe OTOT aprymMeHT B
(GYHKIIMOHATBHOE BBIpAXKEHHE.

2.Y1upocTtuTe BhIpaXkeHHUE.

3.Takum 00Opa3oMm, BBl MOJYYMINA OJHY U Ty kK€ (QYHKIMIO, 3alMCAHHYIO JIJIsl apTyMEHTOB
"x"u"-x". ITocmoTpuTe HaA ABE ATH 3aAIKCH.

Ecmn y(-x) = y(X), To 3TO yeTHast QyHKIIHSL.

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

Ecau ke mpo (yHKIHIO HEmb3s cKasaTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO O CBOHCTBY
YETHOCTH 3TO QYHKIIUS 00111ero Buaa. To ecTh, OHA HE ABJISICTCS] HU YeTHOM, HU HEYETHOM.

4.3anummure caenaHHbIe BAMU BBIBOJIBI.

3) Haiinute obnacte ompeneneHus QyHKIMU W HYIW (QYHKIMM, €clid OHU ecTh. Mccrmemyiite
(GYHKIIIO HA MOHOTOHHOCTh Ha TIOTyYEHHBIX HHTEPBAJIAX.

Oyukius F(X) HaspiBaeTcs Bo3pacraromieit Ha otpeske [a,b] , ecnu mis mr00BIX IBYX TOYEK X1 U
X2 u3 [a,b] cmpaBennuBo HepaBeHcTBO F(X1)<F(X2) , KOorma Xi< Xj.

Oyukius F(X) HaspiBaeTcs yObIBaromIei Ha oTpeske [a,b] , ecnu mis m0OBIX IBYX TOYEK  Xi U
X2 u3 [a,b] cnpaBenmuBo HepaBencTBO F(X1)>F(X2), Korma xi< Xj .

x2-1

Uccnenosats Gpyukmuio f(x) =

X
Pemenue

O6iacts onpeneneans pyukimu D (f) = (—o0; 0) U (0; +0).
(=x)?2 -1 «x%2-1 x? -1
f(=x) = e

—X —X X
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f(—x) = —f(x) => bynkuus f(x) ABIIETCS HEYECTHOI.
®opma npeacTaBJeHnst Pe3yJbTaTa: BHIIOJIHEHHOE 3a/[aHHE.

Kpurepum ouenku:

OuneHka "0TJMYHO" BBICTABISICTCS, €CIIH pa0b0OTa BHIMOJIHEHA B MIOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM MOCIEN0BATEIbHOCTH JCHCTBHUI; B OTBETE MPABUILHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUS.

Ouenka ''Xxopomo' BBICTABIISICTCS, €CIM BBITIOJIHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIETBOPUTEIBHO' BBICTABIISICTCS, €CIM padOTa BBINIOJIHEHA HE TOJHOCTBIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MMO3BOJISIET IMOJYYHUThH NMPABUIIBHBIC PE3YJbTAThI U BBIBOJIBI; B XOC
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OuneHka '""Hey/10BJIETBOPUTEIBHO' BBICTABIISCTCS, €CITU padOTa BBHIMOJHEHA HE MOJHOCTBIO WU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPaBUIbHBIX BHIBO/IOB.

Tema 1.2 @®yHKkuun u rpapuku

IIpakTHyeckoe 3anATHE N7
IHocTpoenue u urenue rpapukoB pyHKUUM

Heab: CucreMaTH3upoBaTh 3HAHUS y4alIUMXcs, JOPMUPOBATH HABBIKU UCCIEI0BaHUS (DYHKIMH 1
MOCTPOCHHS TPaUKOB, UCCIICAOBAHMS IPa(UKOB MPOU3BOACTBEHHBIX MTPOIECCOB.

Beinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mnpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJCTBA IOWCKA, aHajdM3a M HMHTEpIpeTalud HH(pOpMaruu u
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJHEHUS 3a/1a4 NPOPECCUOHATIBLHON eI TeIbHOCTH;
OK 03. TInanupoBaTh M peaqu30BBIBaTh COOCTBEHHOE MNPO(ECCHOHANbHOE U JMYHOCTHOE pPa3BUTHE,
MpeANPUHUMATEIBCKYIO JESTENIbHOCTh B MPOQecCHOHANBbHOM cdepe, UCIO0Nb30BaTh 3HAHUS 110 TPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX
OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/E.
I[IK 2.1 IlnaHupoBaTb M OpPraHU30BBIBATH MAaTEpUATIbHO-TEXHHUECKOE OOecreueHue Mmpolecca

TCEXHUYCCKOI'O O6CJ'Iy>I(I/IBaHI/I}I " PEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

3amanne

1. Cuina Toka B IMPOBOAHUKE B 3aBUCUMOCTHU OT BPEMCHUN MCHACTCA 10 3aKOHY:

I(t) = t? — 8t + 17.

IToctpoiite rpaduk u3MeHeHUs CWIbl TOKa. B Kakoli MOMEHT BpeMEHH CHJla ToKa Oblia
MHUHHMMaJIBHOW? B Kakoll MpOMEKyTOK BpEMEHH CUJjla TOKa Bo3pacTaya?

2. IlpumeHsist reoMeTpHUUECKUe PeoOpa3oBaHmsl, MOCTPOITE rpaduKu PYHKIUIL:

a) y=(x—5)?%+1;

6)y=I(x+1)°+1];

IHopsiiok BhINOJIHEHHS PA0OTHI
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Jns  moctpoeHuss TpaduKOB  BOCIOJIB3YHTECh  T'€OMETPHUECKUMH  MPeoOpa3oBaHUSAMMU:
CUMMETPUYHOE OTOOpa)keHHe Tpa(UKOB OTHOCUTEIBHO OCEH KOOpAMHAT, MapajllelbHBIA IMEPEHOC
rpaduKoOB, CXKaTUE U PACTSHKEHUE.

Xox paboTsi:

[octpouts rpaduk Gpyukuuu y = (x + 3)% + 4.

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

3arem ctpoum rpaduk y = (x + 3)? nyrém napaniensHoro nepenoca rpaduka ieso(puc.2).
Crpoum rpagux y = (x + 3)? + 4 napajiebHBIM ePEHOCOM rpaduka BBepx (puc.3).

\ 1 | |
1 '

Puc. 1 Puc. 2 Puc. 3
dopma npeacTaBIeHUsi Pe3yJbTaTa: BHITOJHCHHOS 3a/JaHHeE.

Kputepun ouenku:

Ouenka "0oTJIMYHO" BBICTABIIACTCA, €CJIM padOTa BBHITOJIHEHA B ITOJTHOM 00bEME C COOI0ICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ounenka ''xopomo" BBICTABISETCS, €CIU BBIIOJHEHBl TpeOOBaHUSA K OLIEHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"ya0B/1eTBOPUTENbHO' BBICTaBISETCS, €clid paboTa BBIIOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJMYUUTh NMPABWIBHBIE PE3YIbTaThl U BHIBOJIBI; B X0OJI€
MpOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJ1€TBOPUTENbHO' BBICTABIIACTCS, €CIM padOTa BBHIIOTHEHA HE MOTHOCTHIO HIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u Jorapupmsol

IIpakTH4eckoe 3ansaTHE Ne§
Pemienue MppanuoHaJbHbIX YPABHEHHH

Heab: OG00MNTE, 3aKpENUTh U CUCTEMATU3UPOBATh 3HAHUA YydalIuXxcs, (GOpMUPOBATH HABBIKH
pelIeHns pa3IMYHbIX BUAOB HPPALMOHAIBHBIX YPaBHEHUH.

BbinosiHeHue pa6oThl cnocodcTBYeT (POPMUPOBAHUIO:

OK 01 Bri6upats croco0bl pemeHus 3a1ad npoecCHOHATBHON JAEITEeNbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPIPETaluu UH(OPMAIUU U
MH(OPMaLIMOHHBIE TEXHOJIOTUH JJIs BHIIOTHEHUS 3a/1a4 MPOPECCUOHATBHON AESITEIbHOCTH;

OK 04 D¢ddexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMaHIe

[IK 2.1 IlnanupoBaTh W OpPraHM30BBIBaTH MaTe€pHAbLHO-TEXHUYECKOE OOecledeHue Ipoliecca
TEXHUYECKOT0 00CITYXKMBaHHUS U PEMOHTA aBTOTPAHCIIOPTHBIX CPEJICTB U UX KOMIIOHEHTOB
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3aganue
DNEKTPUKY HEOOXOIUMO OTKAIMOPOBATh MPUOOPHI KOHTPOJIS COCTOSIHUSI JJCKTPOCETH, PEIIUB
YpaBHEHUS:

1) Vx—-1=4

2) V3x+7+4=0;

3) 7—Vx+2=4

4) V16x2 + 16x + 29 = 5;

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

6) V2x —4—Vx+5=1;

7) V5+VxT3=3;

8) V2x+1++x—3=2Vx.

ITopsiiok BHIIOJHEHHUS PadOThI

1) [Ipn BO3BeneHUU YpaBHEHHMS B YETHYIO CTENEHb IOIY4aeTCs ypaBHEHUE, SBIISAIOIIEECS
CIIEICTBUEM HCXOAHOro. I103TOMy BO3MOKHO NOSBICHHE MOCTOPOHHUX PEIICHUI ypaBHEHHs, HO HE
BO3MOXXHa moTepsi KopHed. [IpuunHa mpuoOpereHuss KOpHEM COCTOMT B TOM, YTO IPU BO3BEJIECHUHU B
YETHYIO CTEIECHb YHUCEJI, PaBHBIX 10 aOCOJNIOTHOW BEIMYMHE, HO Pa3HBIX IO 3HAKY, [OJIy4yaeTcs OAMUH U
TOT € Pe3ynbTar.

Tak Kak MOTYT MOSBUTBHCSI TIOCTOPOHHUE KOPHH, TO HEOOXOIUMO JeNlaTh MPOBEPKY, MMOACTaBIIS
HalJeHHbIE 3HAYEHUS HEU3BECTHON TOJBKO B IIE€PBOHAYAJIbHOE YpaBHEHHE, a HE B KaKHUe-TO
IIPOMEKYTOUHBIE.

2) [Ipu pemenny MppanMOHAIBHBIX YPaBHEHUM IOJIE3HO IEpe]l BO3BEJIEHUEM O0EUX yacTel
YPaBHEHUS B HEKOTOPYIO CTEIIEHb "YEeAUHUTD pajuKan'.

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

2
(\/5x—8) = 42
5x —8=16
5x =16+ 8

=24
24

vl
=
I

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

Kpurepun ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIIEe0BaTeILHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHHS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh MPABUIIbHBIC PE3YIbTAThl U BBIBOJIBI;, B XOE
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IpoBeIeHUS pabOTHI ObUTH TOMYIEHBI OLTHOKH.
Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHIMIOJHEHA HE MOJHOCTHIO HIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJIAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, cTeneHu u 1orapupmsol

IIpakTnueckoe 3ansaTHe Ne9
IIpeoOpa3oBanus BbIPaKeHU I, COAEPKALIUX CTENEHU U PANKAJIbI

Hesab: O000MMTE, 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS YUYAIIUXCS MPH PEIICHUH 3aJaHUM 110
peoOpa3oBaHUIO BBIPAKEHUH, COJEpXKAIIMX CTENEHW U paJuKaibl. PaccMOTpeTh MX NpUMEHEHHE B
MPUKIIAIHBIX (GOPMYIIax

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 04 DddexTrHBHO B3aUMOICHCTBOBATh U padOTAaTh B KOJUICKTHBE U KOMaH/IE;

[IK 2.1 IlnanupoBaTh W OpraHM30BBIBaTH MaTE€pPHAIbHO-TEXHUYECKOE OOecledeHue Ipolecca

TEXHUYCCKOI'O O6CJIY)KI/IB3,HI/I$I U pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

3ananue

5. Beruucnure:

a) V24-9; 6) 48-27;
B) V54 -24; r) V75 -45;
1) V160 - 625; e) /48-162;
6. Hpe)ICTaBI)TG BI)IpaI[CHI/IC B BHUIAC CTCIICHU U HaﬁHHTC €r0 3HA4YCHHEC HpI/I JAaHHOM 3HA4YCHUHN
IIEPEMEHHON:
— 6 p~° _ 1
a) ;- pua = 6; 0) p2pS HIpUp = =3
" b =2; (t3)2 = mput=0,1
B) O npu b = —; T) = mput=0,1

7. VI3BeCTHO, YTO JMaMETp CTEPXKHA-TIOABECKM W3 apMmarypHod cramu d, =3cm. Onpenenure

2
TpeOyeMyIo IUIONIab CEYEHHs CTEPKHA A, (CM”), €CIIM JUaMETP 3a/1aeTcs o GpopmyIie

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

8. Ilepuon momypacmazna BeniectBa paBeH 140 cyrok. CKoNbKO BemecTBa octanercst yepes 10 jer, eciu
€ro HauajbHasi Macca paBHa 8r?

9. Konm4ecTBo TEMIOThI, BBIIEAIEMOE IPOBOJHUKOM C TOKOM, BbIMcisercs 1o gopmyne: Q = I% - Rt.
Haiinure cnny Toka (B Amnepax), ecmn Q = 720 /x, R=90mM, t =5c.

IHopsaok BbINOJIHEHUS PA0OTHI
BriHecuTe 3HaK MUHYC U3 IpOoU3BeIeHUsA. BOCmob3yiiTeCh CBOMCTBOM CTENIEHU C OTPUIIATEIIbHBIM
MoKasareneM. YTHOTpeOuTe CBOWCTBO BOCIPOU3BEACHHS BO BTOPYIO CTeneHb. J[1s OKOHYATeIhHOTO
YOPOIIEHUST ATOTO TPUMEpPa BOCIOIB3YHWTECh MPABWIOM YMHOXKEHHS npoOeid. B mocnemnem 1are
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BOCTIOJIL3YHTECH JIEIICHUEM CTEIICHEH C OJJUHAKOBBIM [TOKa3aTeIIeM.

B sTom ciydae Hamo MPUMEHHUT CBOMCTBO CTEMEHEW C OTPHUIATEIbHBIM IMoKa3areiaeM. UToObl
pasrpy3uTh MOMYyYEHHYIO JIpoOb, HAJIO peodpa3oBaTh 3Ty ApoOk B nenenue. [lpuBectu qpodh Kk o0memMy
3HAMEHATENI0 U MPOU3BECTH CIOXKEHHE podeil ¢ obmumM 3HameHareneM. [locneanum marom caenartb
COKpallleHHE.

Onpenenure NOpSAOK JAelcTBUA. BrlpakeHne B mepBol CKOOKe MpuBEaUTe K 00IIEeMy
3HAMCHATENI0, B YHUCIHTEIC CACNAiTe TPYNIHUPOBKY M BHIHECHTE OOIIMI MHOXHUTEIb 32 CKOOKY.
BrimonauTe neneHue, cokparuTe Ha oOmuMi MHOXHUTENb. [locnennee nelcTBue — CloXKeHUE APOOEH
OJIMHAKOBLIMY 3HaMeHaTesMu. [IpuBeuTe MOMOOHBIE CllaraeMeble.

1) VYupoctuts Belpaskenne: (x°)°(x*))y°  x'y’z’
x2y3 X10y10217
Brauasie HaJl0 IPOBECTH PACKPBITHE CKOOOK, JUIS 3TOr0 BOCIIOJIb3yeMCsI CBOMCTBOM CTEIICHEH.
((-3)6) ..(42) . 6-3
x0 10 5407 42,3 -3 -5-10_
_ Y —x710y5102717=X y-x 3y 10=

2
X

Bocnosnb3zyeMcst CBOMCTBOM CTEIMEHEN C OTPULIATEIBHBIM [TOKA3aTEIIEM.
=) : 1
le x3y5210

Oreer: ' 1
x12 x3y5210

2) YHpocTuTh BEIpaXKEHHE
Jx+lo 1
wWx+x+x 2oy

Pemenne. Beenem 0003HadeHne a=+x , Torgax=(x)2=a? , xJ/x=a’a=a° .

dopMyIa U3 YCI0BHS 3aa4H MOCIIE 3aMEHbI Oy/IET BBIITISIETh TAK: atl .1 |
3 2 o4
a +a +a a —a

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

Torma a+1 | 1 a+1 ala—1)(a® +a+1)

8 a3+a2+a'a47a:a(a2+a+l). 1 =(a+h@-=a’~1
Bepuemcs k 3amene: a?-1=x-1.
OTtBert: x-1.

®opma npeacTaBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHE

Kputepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE NPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MIPABUIIBHBIE PE3YIbTATHI M BHIBOJBI; B X0O/I€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACIATh MPABHIIBHBIX BHIBOJIOB.
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Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckoe 3ansaTue Nel0
Pemrenue noka3sarejibHbIX YPaBHEHU

Heanb: O0OOMNTD, 3aKpEeNUTh U CHUCTEMATHU3UPOBATh 3HAHHS YUYAIIUXCS MO METOAaM peIIeHUs
MOKa3aTeJIbHBIX ypaBHEHUN. PaccMOTpeTh mprMeHeHre MOKa3aTeNbHbIX (YHKINH.

BrinosiHeHue padoThl cioco0cTBYET (POPMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATEIBHOCTH NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOMCKA, aHAIM3a M HMHTEPIpETaluu HH(OpManuu u
MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl BBITTOJIHEHUS 33124 MPO(ECCHOHAIBHOM JIESITENbHOCTH;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IE.

3aganue
1. Pewmuth ypaBHEeHHUS:
1\* x
a) (3) = 1; 6) 0,5% = 0,125;
1 1
B) 4XZE; r) 7x=£;
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x_ 1 . 1\* _ .
®) 5% = 7= 3) (E) = 25v5;
u) 251 =4, k) 0,4*75% = 0,161/0,4;
2—Xx
1) 531 =02 w (3)  =8VZ;
ez l 2x+3. l 4x-7 _ Lx-3.
) 3 - (3) ’ 0) (6) =675
3x+7
p) 2 (1) _7.
m 3% —3¥*t3 = -78; (1)3ZC+8
= = 49;
7
C) 52x—1 _ 52x—3 — 4_ 8' (E)Sx—l + (E)Sx — i
,0; T) . . =3

h
2. JlaBiieHHe BO3/yXa U3MEHSETCS B 3aBUCHMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha xakoii BICOTE
JaBJeHue Bo3yxa paBHo 12811a?
3. KonuuecTBo TEMmIOTHI, BBIEIAEMOE MIPOBOJHUKOM C TOKOM, BhIMHUCIsAeTcs 1o gopmyne: Q = [%-
Rt. Haiigute cuny Toka (B AMmepax), ecnmu Q = 432 Ik, R=80mM, t =6c.

IHopsinok BbINMOJIHEHHs PA0OTHI:
OGe yacTH ypaBHEHHS TIPUBOAMM K OJHOMY OCHOBaHMIO: a'™® =a
cremyromiee cBoiictBo: (a'™ =a®™) < (f(x)=d(x)).

*® | rne. 3arem ucnonbzyem

Pemmre ypaBHeHne: (12-05. [51-0,001-

Pemenue: [IpeoOpazyem ypaBHeHHE K BULY: a'® =a®™ .
022050105 _013 5 02+ ~05+05 _013 5,00+ — 03

3aTeM periaeM ypaBHEHHUE: 12 =3=x, =3 ,x, =3
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®opma npeacTaBieHUs pe3yJbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kputepun onenku:

Ouenka "0oTJIMYHO" BBICTABIACTCA, €CIIM padOTa BBHITOJHEHA B ITOJTHOM 00BbEME C COOI0ICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3alMCH U BBIYHCICHUS.

Ounenka ''xopowio'" BBICTaBIISETCS, €CIM BBINOJHEHbI TPeOOBaHHS K OLEHKE "OTIWYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0B/IeTBOPUTEIbHO' BBICTABISCTCS, €CIIM pabdoOTa BBIIOJHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIE PE3YJIbTaThl U BHIBOJIBI; B X0J1€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey/10BJ1€TBOPUTEIbHO' BBICTABIIACTCS, €CIM padOTa BBHINOJTHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 Kopnu, cTenenn u jjorapupmol

[paxkTnyeckoe 3ansitue Nell
Pemenue noka3areibHbIX HEPABEHCTB

Heanb: OOGOOMHUTH, 3aKpEeNUTh M CHUCTEMATHU3UPOBATh 3HAHUS YUYAIIUXCS MO METOAaM peIIeHUs
[I0Ka3aTEeJIbHBIX HEPABEHCTB

Boinosinenue padorsl cnnocod6cTByeT (POPMUPOBAHNIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM ;

OK 02 Vcnionb30oBaTh COBPEMEHHBIE CPE/ICTBA MIOUCKA, aHAJIM3a U MHTEPIpeTaluy UHpOopMaluu u
MH(OPMAIMOHHbIE TEXHOJIOTHH JUISl BBIMOJIHEHUS 3a/1a4 MPO(eCCUOHAIbHON AEATENbHOCTH;

OK 04 3¢ddexTuBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAaH/IE.

MarepuanbHoe obecnieuenue: VHauBHIyalbHBIC 3a7aHUs, CIIPABOYHBIE MaTEPHAIbl, KOHCIICKTHI
JIEKIINN.

3aganue:
1.Pemmre npocreimme noka3areabHble HEPABEHCTBA!

)(2) <216 2277>%  g2wsl
2. PCH_H/ITC ITOKA3aTCIIbHBIC HepaBeHCTBa:

1) 5¥°~2x-1 < 25;

2) 3%+2 4 3v-1 < 28
TopsiI0K BBHINOJIHEHHS PA0OTHI:

1. 3anumuTe MoKa3aTeNbHOE ypaBHEHHE.

2. O6e yactu HCEPAaBCHCTBA NPUBECANUTC K OTHOMY OCHOBAHUIO!:

3. Tlpu pelmeHnn MoKa3aTeNbHBIX HEPABEHCTB HEOOXOANMO YUECTh CBOMCTBO MOHOTOHHOCTH
dyrkman, T.e. ipr a > 1 af® > a?® < f(x) > @ (x)

mpu 0<a<1a® >a?® s f(x) < px) .
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4. Pemmre monyyuBIeecs anreOpandeckoe HepaBeHCTBO.
5. 3amuimre oTBET.

3anucarh 3aJlaHu€E B TETPa/b U PELIUTh.

1, (%)x <216

Pemenne:

B <@ 0 -
x> -3 -3

Otser: x € (—3; +)

2. 5¥-2x-1 <25
Pemenue:
5x2—2x—1 < 52
x2-2x—-1<?2
x2-2x—-3<0
x2-2x—-3=0 + — o+
X, = -1; X, = 3 U U

v

Oteet:x € (—1;3)

3.3¥+2 4 3x-1 <« 28
Pemrenne: 3% - 32 4+ 3% -§< 28

3* =y;

9y +5y < 28;
1
91y < 28;

y<28:9% y<3.

Bepuemcs k crapoii nepemenHoi: 3% < 3\\

x<1 1
dopma npeacTaBJIeHNUs Pe3yJbTAaTa: BHIIOJIHEHHOE 3a/1aHNe

v

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh MPABUIIBHBIE PE3YIbTAThl U BBIBOJIBI; B XOE
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IpoBeIeHUS pabOTHI ObUTH TOMYIEHBI OLTHOKH.
Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHIMIOJHEHA HE MOJHOCTHIO HIIH
00BEM BBITTOJIHEHHON YacTH PadOTHI HE TIO3BOJIAET CAENIATh MPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IMpakTnyeckoe 3ansiTue Nel2.,
Pemenue noka3ateibHbIX YPABHEHUI 1 HEPABEHCTB.
Heab: O600MMTH, 3aKpENUTh U CUCTEMATH3UPOBATh 3HAHMS YYALIUXCS [0 METOJaM pELICHUS
[I0OKa3aTeNIbHBIX YPAaBHEHUM U HEpaBeHCTB. DOpMUPOBATh HABBIKU PELICHUS.

Brinosinenue padorsl cnocodocTByeT GOPMUPOBAHNIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1ad npodecCHoHaIbHON AeTENbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Mcnonb3oBaTh COBPEMEHHBIE CPE/ICTBA TIOKUCKA, aHANIM3a U MHTEPIpeTaluu uHpopMauu u
WH()OPMAIMOHHBIC TEXHOJIOTHUH JJISI BEITIOJTHEHHMS 3a/1a4 IPO(ECCUOHATBLHON e TeIbHOCTH;

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

I[IK 2.1 IlnanupoBaTh W OpPraHU30BBIBATH MAaTE€PHAILHO-TEXHUYECKOE OOecledeHne Mpoiecca

TEXHUYCCKOI'O O6CJIY)KI/IB3,HI/I$I U pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U NX KOMIIOHCHTOB

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

3aganmue:
1. DnexTpuky HYKHO JHarHOCTHPOBATh JaTYUKU B DJIEKTPOYCTAHOBKE IMYTEM pEIICHUS
MOKa3aTeIbHBIX YPABHEHUI:
a)2*x4* —5x2* 4+ 2 =0;
0) 22**1 — 5% 2¥ — 88 = 0;
1\* 1\*
5) (=) —5*(—) —6=0.
36 6
Haiinute TouHble 3HAUCHUS X JJI1 HOPMAJIBHOU PabOThI TaTYUKOB.
2. DIEKTPUKY HEOOXOIUMO OIPENeNIUTh TUara3oH 0e30macHOi pabOThl IEKTPOTEXHHUECKOTO

000pyoBaHus, PELINB MOKa3aTeIbHbIE HEPABEHCTBA!
a)9* —=3*—-6>0;

0)3*+9*1-810 < 0.
[Tomy4yeHHBIN HHTEPBATT 3HAUCHUN 00ECTICUUT HAIEKHYIO IKCILTyaTaIiuio 000py10BaHHUS.

Ilopsinok BbINOJHEHHSI padOThHI:

1. 3amummre ypaBHeHHE (HepaBeHCTBO). OmpenenuTe, KaKUM METOJO0M HYXKHO BOCIOJIb30BATHCS
i peumieHus.  OCHOBHBIMH METOJAMM PEUICHHS] MOKa3aTeNbHBIX ypaBHEHUN W HEPaBEHCTB
SBJISIIOTCS: METOJ| MPHUBEACHHUS OOEMX YacTel K CTEMEeHHW C OJUHAKOBBIM OCHOBaHHMEM; METOJ
BBEJICHUSI HOBOW MEPEMEHHOI; METO/ BHIHECEHHSI 00ILIET0 MHOKUTENS 32 CKOOKH.

2. Ilpumenute BbIOpaHHBIA MeToa. I[lpu pemeHUM MOKa3aTEeIbHBIX ypaBHEHUH HEOOXOIUMO
MIOMHHTb, YTO pEIICHHE JIF0O0Tr0 MOKa3aTeIbHOTO YPaBHEHUS CBOJUTCS K PEUICHHIO MPOCTEUIINX
[I0KA3aTEIbHBIX YPABHEHU.
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[Ipu pemieHnn NoOKa3aTeNbHBIX HEPABEHCTB HEOOXOIUMO YUUTHIBATh CBOMCTBO MOHOTOHHOCTH
dynxmum, T.e. ipu a > 1 a’® > a?® < f(x) > @(x)

mpu 0<a<1a® >a?® s f(x) < px) .

3anuuImTe OTBET.

1. Pemmre noka3areinbHOE YpaBHCHHUE:
a)2:-4*¥—-5-2*+2=0;
Pemenue:
2-2%% —-5-2%42=0.
BBezneM HOByIO iepeMeHHY0: 2% = y.
[onyuum ypaBHenue: 2y2 — 5y +2 = 0.
Penraem nosydeHHOE KBaJpaTHOE ypaBHEHUE:
D=b?>—4ac=25—-16=9 =32

-b—VvD _ 5-3 _ 1, —b+VD _ 5+3 _ 8

= = = - = ——=2.
Y1 2a 4 2 V2 2a 4 4

Bepaemcs k ctapoi IEpEMEHHOM, IIPU 3TOM IIOJIYYMM IPOCTEHIINE IOKA3aTEIbHbBIE YPAaBHECHHUS:

2% = > wm 2* =2

2¥ =271 2% = 2%
x =—1; x=1.

OtseT: -1;1

6)22¥+1 _5.2% _ g8 = (;
Pemenne: 22*-2—-5-2¥ —88 = 0;

BBenem HOBYIO mepeMeHHy0:2% = y.
[lomyunm ypaBHenue: 2y — 5y — 88 = 0.
Pemaem nosry4eHHOE KBapaTHOE YpaBHEHHE:
D = b% — 4ac = 25+ 704 = 729 = 27?
-b—D _ 5-27 22 . —-b+VD _ 5+27 _ 32
==l = B 55y, =T 2 g

2a 4 4 2a 4

Bepaemcs k ctapoii IEpeMEHHOM, IPU 3TOM IOJIYYMM MPOCTEHIINE TTOKA3aTEIbHbBIE YPAaBHECHHUS:

2% = -5,5; U 2*=8
Her pemennii, Tk 2% > 0; 2% = 23
x = 3.
OtBet: 3

2. Pemnte nokasarebHOE HEPABEHCTBO:
*-3*-6>0
Pemenne: 32¥ — 3% — 6 > 0;

BBezneM HOByIO epeMeHHYy0: 3% = y.

I[lonyunM KBaJpaTHOE HEPABEHCTBO: y2 —y — 6 > 0.

PemaeM HOJ'IyLICHHOC KBaI[paTHOC HCpaBCHCTBO METOOOM I/IHTCpBaJ'IOB:
y2—y—6=0;
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D=b?>—4ac=1+24=25

Il
ul
N

__ -b—VD _1-5 _ 2 __ -b+VD _ 145 6 3
NT"7% T2 7T T T T
+ 2 - 3 o+
PemreHneM OTHOCUTENBHO TEPEMEHHOM Y SBIAIOTCA WHTEPBAJbL: (—00; —2) U (3; +0).

3anumeM 3TH HWHTCPBAJIbI B BUAC HCPABCHCTB!

3 < =2;

|[y <2, Bepuemcsa k ctapoit nepeMeHHOI [[

y>3’
HepaBenctBo 3* < —2 He MMeeT pelieHusl.
3* < 3%
x> 1.
Otser: (1;+0).
@®opma npeacTaBJieHUs pe3yJbTATa: BbBIIIOJHEHHOE 33a/JaHUE

Kpurepun oneHku:

Ounenka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBHIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJMYUUTh MPABWIBHBIE PE3YIbTaThl U BHIBOJIBI; B X0OJI€
MpOBe/IeHUs pabOTH! ObUTH TOMYIEHbI OLIHOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u Jorapugmsl
IIpakTnyeckas padora Nel3. Pemenue jorapuMuuecKux ypaBHeHH

Heab: OGOOMINTE, 3aKpeNUTh U CUCTEMATU3UPOBATh 3HAHMS Y4alllUXCs MO METOAaM peIleHUs
nJorapu@mMuueckux ypaBHeHU. DOpMUPOBATH HABBIKK PELICHUS YPAaBHEHUH.

Brinosinenue padorsl cnocod6cTByeT GOPMUPOBAHNIO:
OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoQecCHOHANbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBpEMEHHBIE CpeACTBa IOWUCKA, aHAIW3a W HHTEpIpeTaluu HHPOpMaAUU U
MH(OPMAIMOHHbIE TEXHOJIOTUH [T BBIMOJIHEHUS 3a/1a4 PO(PECCUOHATIBHON AEATEIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE.

MarepunanbHoe obecrniedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3apanme: Pemure norapupmMudeckrue ypaBHEHUS:
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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.

Ilopsinok BbINOJHEHHS padOThI:
[lepen HayamoM pemieHHs YpaBHEHHUS HY)XHO HAaWTH OONACTh JOMYCTHMBIX 3HadeHUH. Mcmomb3ys
cBoiicTBa JIorapru(MOB 00€ YacTH ypaBHEHHs HMPHUBOAUM K OJHOMY ocHoBauuio log, f(x) = log, g(x).
[Torenuupyem obe uwactu ypaBHeHusi, nomydaem f(x) = g(X). Pemaem nomyuenHoe ypapnenue. T.k.
IIOTEHLIMPOBAHUE YPABHEHMSI MOJXKET IPUBECTH K IMOSBICHUIO IIOCTOPOHHMX KOpHEH, TO JeiaeM
IIPOBEPKY. 3alMCbIBAEM OTBET.

1) log,(2x—6) =3

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

[IpoBepum, npuHaAIEKUT JIU HaAeHHBIH KopeHb O/13:
2:435-6=81>0
Ortser: 43,5

2) log,(2x?> —3x—4) =2 O/13: 2x> —3x—4>0
x> =2x>=-3x—-4x>0;x # 1
x2—2x*+3x+4=0
—x>+3x+4=0
x2—-3x—-4=0
X, =-1x,=4
[IpoBepum, npuHaanexar a1 HaliaeHHble KopHu OJ13:

x, = —12(-1)2=3(-1) — 4> 0
2+3-4=1>0

X, =42-42-3-4—-4>0
32-12-4=16>0

OtBet: X1 = —1; x, = 4
_ . x>0
3) logsx +logs(x—4)=1 OnI3: {x Z1s0
Hcmosb3yeM CBOWCTBA U OIpE/ICNiCHHE Jorapudma:
logs x(x —4) = 1;
x% — 4x = 51;
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x2 —4x —-5=0;

x; =-1;x, =5.

[IpoBepum, npuHamiexar a1 HaiieHHble KopHu O/13:
—1 < 0, 3HauuT Xx; = —1- NOCTOPOHHUI KOPEHb.
5>0, 5-1=4>0.

Ortser: 5

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

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log,(2x? — 7x + 6) = log,(x — 2)x;
2x%2 —7x + 6 = x%2 — 2x;
2x2 —T7x+6—x*>+2x =0;
x2-5x+6=0;
X, =2; x, = 3.
[IpoBepum, npuHaanexar a1 HalageHHble KopHu O/13:

2>0;
X1 =232-22-7:246=0
2—2=0
3>0;
X, =342-32-7-346>0;
3—2>0

Ortser: 3.

x> 0;
OO3: {2x2 —7x+6 >0
x—2>0

(I)opMa NpeaAcTaBJICHUA pe3yabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJIHYHO" BBICTABIACTCA, €CITM paboOTa BHIIIOJIHEHA B TIOJIHOM 00BEME C COOII0IEHHEM
HEe0OXOIMMOM TOCTIEIOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE

3aI1uCHu U BBIYHCIICHUA.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BHINIONHEHBI TPeOOBaHUS K OIEHKE "OTIWYHO", HO

JOTYIIEHBI 2-3 HeloYeTa.

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOJYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE

MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH

00BEM BEITTOJTHEHHOU YaCTH pa6OTLI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

Tema 1.3 KopHu, cTeneHu u Jorapugmsol

IIpakTnueckas padora Nel4. Pemenue sorapupMuyecKux HepaBeHCTB

He.]'Ib: O606H_[I/ITL, 3aKpCIIUTh U CUCTCMATHU3UPOBATH 3HAHUA YUYAIIUXCA IO MCETOJAaM PCHICHUSA

norapu@muueckux HepaBeHCTB. DOpMHUPOBATH HABBIKM PEIICHUS HEPABEHCTB.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
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OK 01 BeiOuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHATBHONW JAEATENIbHOCTH HPUMEHHTENIBHO K
Pa3IUYHBIM KOHTEKCTaM ;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAuH HH()OpMAIUH H
MH(OPMAIIMOHHBIE TEXHOJIOTHH /ISl BBITTOJIHEHUS 33124 MPO(ECCHOHAIBHOM JIESITENbHOCTH;

OK 04 DddexTrBHO B3aUMOCHCTBOBATh U pab0OTaTh B KOJJICKTHBE U KOMaH/IE.

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

3aganue: Pemre norapudmMuyueckrue HepaBeHCTBA:

1. log,(5x + 3) < 3;
2. logys(3x +4) = loggs(x?* + 6);
3. log,(x*—9x+4) >4

IMopsanok BbINOTHEHHSI PA0OTHI:
PaGotaem 1o anroputMmy: UCHOINB3Ys ONpeAeIeHue orapudma o0e yacTu HEPaABEeHCTBA TPUBOIUM
K OJTHOMY OCHOBAHHIO, T. €. IoJiy4aeM HepaBeHCTBO Bua 10gaf(X) < 10gag(X).
[1pu pemiennn norapuMUIECKUX HEPABEHCTB HY)KHO YYUTHIBATH CBOMCTBO MOHOTOHHOCTH
norapumMuueckoi GyHKIIHIH, T.€.

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

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

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

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

gx)>0
1) log,(5x +3) < 3.

5x+3>0;

CocrtaBuM cuCTEMY: { Sx 43 < 23

5x4+3>0; {Sx > —3; N {x > —0,6;

5x +3<5 5x <5 <1 Otser: (—0,6; 1]

Pemmm cocTaBieHHYIO CUCTEMY: {
2) logys(3x +4) = logys(x% + 6)

CocTaBuM cuCTEMY HEPAaBEHCTB, YUUTHIBAsA, UTO 00a JIorapu(pMUpyeMble BEIPaKEHUS T0JKHBI ObITH
II0JIO)KUTEIIBHBIMU M OCHOBaHUE MEHbIIE 1.
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3x+4>0
X2 4+6>0
3x +4 < x? +6.

PemmMm COCTaBJICHHYIO CUCTEMY:

3x+4>0 3x > —4 x> -2
x2+6>0 = x?> -6 =1 x € (—00; +00) -
3x+4<x?+6. —x?>4+3x+4-6<0.

x> =3x+2>0

KBajipaTHOE HEPaBEHCTBO PEIIMM METO0M HHTEPBAJIOB:
x2=3x+2=0
x2=3x+2=0=2>x,=1; x, =2

1 R 1
1 2

Haiiném pemenne cucteMsl:

o S Lo
11 1 7

OrtBer: (—1&; 1] U [2; 4+ )
3) logi(x?*+ 7x +10) = —2
2

CocTaBuM cucTeMy HEPaBEHCTB, YUUTHIBAs, UTO JIOTApU(PMUPYEMOE BbIpaKEHUE JTOJIKHO OBITH
ITOJIOKUTEIBHBIM 1 OCHOBAaHHE MEHbIIIE 1.

{ x2+7x+10>0
5 < 1\72;
X +7x+10_(5)

{x2+7x+10>0.
x24+7x+10< 4

PelraeM KBaJpaTHbIE HEPABEHCTBA!
X2 4+7x+10>0
X2 4+7x+10=0

x1=—5; X, =—2 + - +

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

—v — O
-6 -1
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Haitném pemenue cuctemsl:

LIS S/
-6 -5 -2 -1
Otset: [—6; —5) U (—2; —1]

(I)opMa NMpeacTaBjJaCeHus pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kputepuu onenku:

Ouenka "oTJMYHO'" BBICTABIISACTCA, €CIIM PadOTa BHIIIOJIHEHA B TTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka '"ya0oBJIeTBOPUTEJBHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJBI; B X0O/I€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

OueHka '""HeyI0BJIETBOPHUTEIbLHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE MOJHOCTBHIO HITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClIeaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 1.3 KopHu, cTeneHu u Jorapugpmsol
IIpakTnueckas padora NelS. Pemenue jiorapugmuyeckux ypaBHeHHl 1 HEPABEHCTB.
Heab: @opMupoBaTh HaBBIKK PELICHUS JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM ;

OK 02 HMcnonb30BaTh COBpEMEHHBIE CPEJCTBA MOMCKA, aHAIN3a M MHTEepIpeTauuu UHopMauu u
MH(}OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BBIIOJTHEHMS 3a/1a4 MPOPECCUOHANBHOMN A€ATEeIbHOCTH;

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

IIK 2.1 IlnanupoBaTh M OPraHU30BBIBATH MaTepUATbHO-TEXHMUYECKOE oOecledeHue mpolecca

TEXHUYCCKOI'O O6CJ'IY)KI/IBaHI/I$I " pEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U UX KOMIIOHCHTOB

MarepuanbHoe o0ecnieyeHmne:
WNHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTBI JIEKIIUH.

3aganune: DIEKTPUK MPOBEPSET UCTIPABHOCTh MPUOOPOB yueTa SHEPTUHU, KOHTPOJIUPYS MMOKa3aTeNIn
B aBTOMaTH4yeckoM pexume. sl KOppeKTHPOBKM HACTpoeK MpuOopa HYKHO PEIIUTh CIEIyIOIIHe
Jorapu(pMHUECKUe YpaBHEHUS U HEPABEHCTBO!

1) logix —log ,x — 6 =0;
2) ilg (x> —4x — 1) =lg 8x —lg4x
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3) log:(3x+5) +logi(x —1) = -1
3 3
4) loge(2x —3) +loge(3x + 1) < loge 21 — logg 3.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1) Haiigure 06:1aCcTh TOMYCTHMbIX 3HAUYCHHIA.
2) Hcnonw3ys cBoiicTBa jorapudmoB, o0¢ 4YacTH ypaBHEHHS IMPUBOIUM K OJHOMY OCHOBAHHUIO
log, f(x) = log, g(x). lotenuupyem obe yactu ypaBHenusi, monydaem f(X) = g(x).
3) Pemraem mnosnydeHHoe ypaBHeHHe. T.K. MOTCHIMPOBAHWE YPAaBHEHUS MOXKET MPHUBECTH K
MOSIBJICHUIO MTOCTOPOHHUX KOPHEH, TO JiejaeM IPOBEPKY.
4) 3amuchiBaéM OTBET.
5) Hcnonw3ys ompenesicHue orapudma ode 4acTH HEPABEHCTBA MPHUBOJUM K OJHOMY OCHOBAHHIO,
T. €. mojy4aeM HepaBeHCTBO BHaa 10gaf(X) < 10gag(X).
6) Ilpu pemeHun JorapuMUUIECKUX HEPABCHCTB HYKHO YYHUTBHIBATH CBOMCTBO MOHOTOHHOCTH
norapumuueckor GyHKINH, T.€.
npu a > 1 log, f(x) > log, g(x) & f(x) > g(x)
mpu 0 < a <1 log, f(x) >log,g(x) & f(x) < gkx).
[Ipu 3TOM HYKHO 00SI3aTEIBHO YIUTHIBATH U 00JACTH JOMYCTUMBIX 3HAUCHHIA.
Penienue nmorapuMuveckoro HepaBeHCTBA CBOJAMUTCS K PEIICHUIO CUCTEM HEPaBCHCTB:
fx) > g(x)
npu a > 1 log, f(x) >log,g(x) &3 f(x)>0
gx)>0
fx) <g(x)
mpu 0 < a <1 log, f(x) >log,g(x) &1 f(x)>0
gx)>0
1) logix —log ,x—6=0 o13: x>0
Penraem 3T0 ypaBHEHHE METOZOM BBEICHUSI HOBOW MEPEMEHHOM ©
log,x =y
y2-y—-6=0;
Y1 ==2,Y, =3
Bo3sBpaiaemcs k ctapoil nepeMeHHOM:
logyx =—2 wm log,x =3.
[Monyuumu npocteiinme TorapupMUIECKUe YpaBHEHUS, peliasi KOTOPbIC TIOTYYUM
x=47%; x = 43;
x== x = 64,
O0a 3Ha4YeHUs BXOAAT B 00JIACTH JIOMYCTUMBIX 3HAYCHHU.
OTBeT: i; 64.
16
x> 0;
2) log;(2x? — 7x + 6) —log,(x — 2) =log,x  OH3: {2x2 —7x+6 >0
x—2>0

log,(2x? — 7x + 6) = log,(x — 2) + log, x;
log;(2x2? — 7x + 6) = log,(x — 2)x;
2x%2 —7x + 6 = x% — 2x;
2x2 —7x+6—x%*+2x =0;
x> =5x+6=0;
X, =2; x, =3.
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[IpoBepum, npuHaiexaT v HalaeHHbIe KopHu O/13:

2>0;
X1 =2342-22-7-246=0
2—2=0
3>0;
X =34{2-32-7-34+6>0;
3—2>0

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

CocTraBuM CHCTEMY HEPABEHCTB, YUUTHIBASL, YTO JIOTAPUPMHUPYEMOE BBIPAKEHHE JTOJDKHO OBITh
ITOJIOXKUTCIIbHBIM U OCHOBAHHUEC MCHBIIIC 1
x>+ 7x+10>0
_2 -
1n\"2;
x>+ 7x+10 < (5)

{x2+7x+10>0.
X2+ 7x+10< 4’

PemaeM KBa,I[paTHBIe HepaBeHCTBaZ
X2 4+7x+10>0
X2 +7x+10=0

X1:—5; x2:—2 + - +

-5 -2
x?+7x+10< 4
x>+ 7x+6=0

X, =—6; x, =—1 + = —t >

- —
-6 -1

Haiiném pemenne cuctemsl:

/UK XL
-6 -2 1

-5
Otset: [—6;—5) U (—2; —1]

(I)opMa NMpEeaACTABJCHUSA PE3YyJAbTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurtepun onenkmn:

Ouenka "oTJHYHO" BBICTABIACTCS, €CITM paboTa BHIITOJIHEHA B TIOJIHOM 00BEME C COOII0IEHHEM
HE0OXOIMMOM TOCIEAOBATENHHOCTH NEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ounenka ''Xxopomo" BBICTaBISETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISIECTCSA, €CIM paboTa BBHIMOTHEHA HE MOJHOCTHIO, HO
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00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABWIIBHEBIE PE3YNIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka '""Hey/10BJIETBOPHUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOIHEHA HE TMOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH pabOThI HE TO3BOJIAET CIETIaTh MPAaBUIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Nel6
PaguanHblii MeTO M3MepeHUs YIJIOB BPAallleHUsl U CBSI3b ¢ rpajaycHoii Mepoii. Haxoxnenue
3HAYEHUH TPUTOHOMETPHYECKUX (PYHKIIHIA.

Heab: dopmupoBaTh HaBBIKM IEpexojia OT pajuaHHONW Mepbl YIJOB K I'paayCHOH U 0OpaTHO,
HAXO0XICHHUS 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIIMM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3anad NpoPecCHOHANBHOW AESITENbHOCTH MPUMEHHUTEIHHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTAaTh B KOJUIEKTUBE U KOMaH/IE;
I[IK 2.1 IlmanupoBaTh U OpPraHU30BBIBATH MaTEpUATIbHO-TEXHHUYECKOE oOOecreueHue mpoiiecca

TEXHUYCCKOI'O O6CJIY)KI/IB3,HI/I$I U PpEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U UX KOMIIOHCHTOB

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

3aganue:
1. BeIpazute B paaniaHax BEIUYUHY yTJa, 3aJaHHOTO B rpajlycax
a) 150° 6)450° B)40°
2. Bwipa3uTe B rpajycax BETUUHMHY YTIIa, 33JJaHHOTO B paJliaHax

T 41T
a) — 0) 4 B) —
) To ) )5
3. Hcnonp3ys onpeeneHusl TPUrOHOMETPUYECKIX (DYHKINH, HAUAUTE 3HAKH THX (DYHKIUH JUIs
YIJIOB:

2
a) —210° 6) ?”

4. 3y6uatoe xoseco uMmeeT 72 3ybima. Ha ckombKO rpagycoB MOBEPHETCS KOJECO MPH MOBOPOTE

€ro: a) MpoTUB 4acoBOM cTpenku Ha 21 3yberr; 0) mo yacoBoii cTpenke Ha 144 3yOua?

5. llIxuB snmexktpomotopa aemaer 6000 060OpoTOB B MUHYTY. BBIUMCINTE YIIOBYIHO CKOPOCTH

BpallleHUs B IpaJycax B CEKYHIY U B paJuaHax B CEKYHIY.

ITopsinok BbINOJHEHHS padOThI:
1. PapuanHas u rpaaycHas Mephl cBsi3aHbl 3aBUcUMOCThIO 180° = m paguaH. [lostomy 1° =

T
3HAYUT X ° = Tag & Pa/iMaH.

T
180°’

. . 180°
2. YrtoOBI BEIpa3UTh YTOJ B TPAyCHOW MEpe BOCIIONIB3YHTECh COOTHOIIEHHEM 1paj, =
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3. Hauepture enuMHUYHYIO OKPY)KHOCTb, OTJIOXHTE 3aJaHHBIM  yroj, TIOMHS, 4TO
HOJIOKHUTEIbHBIM ~ CUMTAETCSl  YroJ, OTKJIAAbIBAEMbIl IMPOTUB 4YAaCOBOW CTpENKH, a
OTPULIATEIIBHBIM — I10 YaCOBOM CTpEJIKE.

1. Bripasute B paananax BeJIMYMHY yIJia, 33JaHHOTO B Fpaycax
a) 120° 6)225° B)10°

a) 120°=——-120° =25 6)225° = ——-225° =% B)10°=——-10° = —.
180 3 180° 4 180° 18
2. BrIpa3ute B rpajaycax BEIHYHMHY yIJia, 3aJaHHOTO B paJliaHax
sm 6) 2= 2r
D2 9Z g2
a)3_"=180°.3_"=1080 6)2_”=£°°.2_”=400 B)5_”=£°°5_”=150°
5 T 5 9 T 9 6 T 6

3. Mcnonp3ys omnpeneneHus: TPUTOHOMETPHUYECKUX (DYHKIUH, HAWIUTe 3HAKU ATHX (DYHKIHMHA IS
YIJIOB:

a) —120°  6) =

[TocTpouM €IMHUYHYIO OKPYKHOCTh M OTJOXHM JaHHblE yribl. Yroin—120° oTkinagsiBaeM IO
yacoBoil ctpeinke. Touka, cooTBeTcTBYIOImas yriay —120° nexurt B |1l uerBepTH, 3HAUUT,
cos(—120°) < 0, sin(—120°) < 0,

tg (—120°) > 0, ctg(—120°) > 0.

tl)opMa NMpeacTaBJaCHus pe3yjabTaTa: BEIIIOJIHCHHOC 3aJaHNC.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JICUCTBUI; B OTBETE NPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCU U BEIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJBI; B X0OJI€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH PabOThI HE MO3BOJISET CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 2.1 OCHOBHBbIE NIOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPAKEHUH

IIpakTnyeckoe 3ansitue Nel7
IIpeoOpa3oBaHKsi TPUTOHOMETPHYECKHX BbipaskeHUil. OCHOBHbIE TPUTOHOMETPUYECKUE
TOKIECTBA.
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Heab: @opmMupoBaTh HaBBIKM MPEOOpPa3OBaHUS TPUTOHOMETPUUYECKUX BBIPAXKEHHUI, HCIONB3YS
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOXKECTBA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOuparh crnocoObl pemnieHus 3amad MpoPecCHOHATBHON NEATeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

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

3aganme:
1. Haiinute 3Ha4eHHUS] TPUTOHOMETPUUICCKUX (DYHKIIHA, €CITH U3BECTHO:

1) cos x= 0,8, 3771 <x< 21
2) sin «= 0,6,% <x< 1T
3)tg o= —2, 7 << .
2. Konebanne nHanpspkenus 3agaercst hopmynoii: U(t) = U, cos(wt + ¢).Haiiaure 3nauenne
HanpspKeHus, eciii u3BectHo, uro U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3anummuTe ycnosue.

2. 3anumute (GOPMYIIBI OCHOBHBIX TPHUTOHOMETPHUECKHX TOXKIECTB, COJEpIKAIlUe JTaHHYIO
(GYHKIHIO U TY, KOTOPYIO HEO0X0AUMO HANTH.

3. Beipaszute Hem3BecTHyrO (yHKIHIO. Ecam HeoOXomuMo W3BJI€Yb KBAaApaTHBIH KOPEHb, TO
OTIpeIeNIUTE 3HAK UCKOMOHN (DYHKILIUH, UCHIOJIBb3YS 3aJaHHYIO YETBEPTh.

4. BbluncnuTe 3HaYEHUS BCEX HEM3BECTHBIX (PYHKIIUM.

1. Jlano: cos x= 0,8, 3;” <xX< 21
Haiitu: sin , tg «,ctg «
Pemenne:
1)3anuiieM 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO
cos? x +sin? x=1
Beipaszum u3 Hero HCKoMyro QyHKIHIO Sin X= +V1 — cos? «
Taxk xak cunyc B IV 4eTBepTH NMEET OTPUIIATEILHOE 3HAUYCHUE, TO

sin x= —y/1-0,64 = —/0,36 = —0,6.

2) 3anwuiiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

tg xX=

CcoS X
[ToncTaBuM M3BECTHBIC 3HAYCHUS U HAWEM HEM3BECTHYIO (PYHKITHIO
—0,6 6 3 075
08 8 4

3) 3anuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
tg «<-ctga =1

tg <=
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1
Bripazum U3 HEro HCKOMYIO PYHKIUIO ctg X= —

tg«
t 4 11
== —] —
9 3 3

3. JlaHo: sin x= O,6,§ <xX<L T

Haiitu: cos &, tg &, ctg <
Pemenue:
1)3amnuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIESCTBO
cos? « +sin? <=1
Beipaszum u3 Hero uCkomyro GyHKIH coS X= +V1 — sin? «
Tak kak kocunyc Bo |l yeTBepTH oTpunarenex, To cos x= —/1 — 0,36 = —0,8.

2) 3anuiuemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

; Sin <
X=
g coS X
[ToscTaBUM U3BECTHBIC 3HAYCHUS U HAMIEM HEM3BECTHYIO ()YHKIIHIO
t 06 6 0,75
xX= =——==——==—0,
9%="08" "8 2

3) 3amuiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOIKIECTBO
tg «<-ctga =1

1
BLIpa3I/IM N3 HET'O HCKOMYTO Q)YHKHI/IIO Ctg X= tg_o(

t 4 1
A=—— = —] —
9 3 3

4. Jlano: tg x= —

|l w
NIE

<X T

)
Haiitu: cos «, sin &, ctg <

Pemrenue:
1) 3anwuiieM 0OCHOBHOE TPHTOHOMETPHUYECKOE TOKIAECTBO
tg «<-ctga =1

1
Bripasum U3 Hero HckoMyro QyHKIUIO ctg &= o

ctg x= —1§
2) 3armuireM OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
1
c0s? x
BeIpa3uM 13 HEro HCKOMY0 (DYHKIUIO COS K= + L

— J1+tg3x

1+tg? x=

Tak kak kocuHyc BO |l 4eTBepTH OTpHUIIATENEH, TO COS X= —

3) 3anuiemM 0CHOBHOE TPHIOHOMETPHYECKOE TOKIECTBO
c0s? « +sin® x=1
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Beipaszum u3 Hero uckomyro QyHKIHIO Sin X= +vV1 — cos? «
Tak kak cunyc Bo || deTBepTH MOJTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.

2. Konebanue nanpspkenust 3amaercst popmyioit: U(t) = U, cos(wt + ¢,). Haiinure 3Hauenue
HaIpsKEHUs, €Ciii u3BecTHo, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.
Pewrenne:
KoneGanue Hanpsokerus 3agaercs popmynoii: U(t) = U, cos(wt + ). UT0ObI BEIYUCIUTH 3HAYECHHE
HAIPsDKEHMS, HYXXHO HailTH cos(wt + ¢ ).

ITo ycnoButo sinwt = 0,6. 3anuiieM 0CHOBHOE TPUTOHOMETPUUYECKOE TOMKIECTBO
cos?wt + sinwt = 1.

Beipaszum u3 Hero uckomyro GyHKImo coswt = +V1 — sin?wt.

ITo ycnoBuro 0 < wt < % . Tak KaKk KOCHHYC B IIEPBOI YE€TBEPTH I1OJIOKUTEIIEH, TO

coswt =+1—0,36 =+/0,64 =0,8.

[ToncraBum nonydennsie 3HadeHus B popmyny U = 100 - 0,8 = 80 B.
®opma nmpeacTaBieHUs pe3yJbTaTa: BBIIOJHECHHOE 33/1aHHE

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIUMOM TOCIEN0BATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopoino' BBICTABISACTCSA, €CIU BBIIIOJHEHBI TPEOOBaHUS K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ounenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CIM paboTa BBHINOITHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TaKOB, YTO MO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBeIEHUS pabOThI ObUIN JOMYIIEHBI OIIMOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET ClIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 2.1 OcHOBHbIE IOHATHS TPUTOHOMETPHH.
IIpeodpa3oBanne TPUrOHOMETPHYCCKHUX BbIPAKCHUH

IIpakT4eckoe 3ansaTue Ne 20
IIpeoOpa3zoBaHusi TPUTOHOMETPHYECKUX BhIPasKeHUH. @OpPMYJIbI CJI0KEHUS, YABOCHUS.
DopmyJIbl IPUBEACHUA

Heab: @opMupoBaTh HABBIKM MPEOOpPa3OBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH, HCIONB3YS
(hOpMYIIBI CITOKEHHUS, YIBOSHUS 1 TIPUBEICHUS.

Boinosinenue padorsl crnocod6cTBYeT GOPMHUPOBAHUIO:

OK 01 Bri6upath crocoObl pemieHus 3a1a4 npoeCCUOHATBbHON AEATENbHOCTH MPUMEHHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
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I[IK 2.1 TlmanupoBaTh M OPraHU30BHIBATH MaTEPUATBLHO-TEXHHUYECKOE OOECmedYeHue IMpoiecca
TEXHUYCCKOI'O O6CJIy)KI/IBaHI/ISI " pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

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

3aganue:
1. Jlna ympoméHHOro anammsa yria ciasura (a3 B Tpéx(asHOH Lenu BHIYMCIUTH 3HAUYCHHE

CJIICOYIOIICTO BBIPAXKCHUA:
€0512°c0s48°—sin12°-sin48°,

a)Berancnure - - ;
€0554°-5in36°+c0s536°-sin54°
31T
sin(m+a) tg(7+a
o — + tg(m — a);
) sinGr-a)  ctg(m-a) 9( );
cos 2t .
——  —sint
cost-sint
2. DNeKTpuKy TpeOyeTcs ONpeaeauTh NOTePH MOIHOCTU B TpaHchopmarope. 3BEeCTHBI KOCHHYCHI
3 24 3T 31 o .
(a30BbIX YIIIOB: COS X= - cosf = _E; npu yriaax mw << L <p< 5 - Haiigure sin(x
sin(x—p)cosf+cos(a—pB)sin
3. JlokaxxuTe TOXKIACCTBO: Bcosp : b - £ _ ga
cos(a—pB)cosB—sin(a—pB)sinp
IMopsiTok BBITIOJIHEHHSI PA0OTHI
1) 3anumuTe 3aJaHWE W ONpEACIUTe, KaKuMU (OpMYyJIaMHd TPHUTOHOMETPUU HYIKHO
BOCIIOJIL30BATHCS.
2) [Tpumenure 3t HOPMYITHI.
3) YropocTuTe monyduBIIeecs] BhIpaKeHUE. BbIuMcinuTe, eciu 3T0 HEOOXOAMMO, 3HAUYEHUE
BBIPKCHHUS.

c0s71°c0s26°+sin71°-sin26°

1.Beraucnure
sin20°-c0s25°+c0s20°sin25°

Pemenue:
c0s71° + c0s26° + sin71° - sin26°
sin20° - c0s25° + cos20° - sin25°
Jl1st periieHus HaM HEOOXOAMMO MCTIOIB30BAaTh (POPMYIIBI CIIOKEHUS:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina * cosf + cosa * sinf
coS71° - c0s26° + sin71° - sin26°  cos(71° — 26°)  cos45°
s$in20° - cos25° + cos20° - sin25° sin(20° 4 25°) ~ sin45°
sin(180°+a)-tg(«x—180°)-cos(360°—a)

=tg45° =1

2. VIpOCTHTE BBIPAKEHHE: - =
ctg(E—a)-ctg(n+a)-cos(7—a)

[Ipu pemieHun 3TOro 3aJaHusl HY)KHO TPUMEHUTH (OpMyIibl npuBeAeHus. [jis 3Toro BCIOMHUM
MHeMOHHYecKoe npaBwio: 1) HazBanue pyHKIMU He MEHSIETCA, €ClM K apryMEeHTy o rpuOasisercss —mn
unm N,

Hazpanue ¢yHKIMM MEHSETCs, €Clid K apryMeHTY o MpuoOaBisercs —gn W gn, n-

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

Perienue:
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sin(180° + ) - tg(ex —180°) - cos(360° —a)  —sina-tga-cosa  cosa cosa  coOSa - Sina

T 3m N tga - ctga - (—sina) T ctga 9% T cosa = sina
ctg(; —a)- ctg(m + a) - cos( — @) 9 g 9 Sind
3. Jlano sin o= cosp=2; - <x<m 0<f <.
Haiigute sin(« +8).
Pemenne: s pemieHdss — HAM  HYXXHO  MCHOJB30BaTh  (OPMYyIy  CIIOKEHHS

sin(a + B) = sina - cosf + cosa * sinf

Ho HaM HEM3BECTHBI 3HAYeHUA COS & U Sinf.

HalizieM cHavaia 5TH 3HAYEHUS, UCII0JIb3Ys OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO:
cos? x +sin® «=1

Beipa3uM 13 HEro HCKOMYI QYHKIHUIO cos = +v1 — sin? «

sinf = /1 — cos?pB

64 289 64 15
Tak kak KOCHUHYC BO I YCTBCPTU OTPHULIATCIICH, TO COS X= — ’1 —_—— = ’— —-_—— =
289 289 289 17

v . 16 25 16 9 3
Tax xak cuHyc B | 4eTBEPTH MOJIOKUTENBHBIN, TO sinf = \/ 1-Z= 5 5m=dm—¢

[ToncraBuM HaliieHHbIE 3HAUE€HUA B (DOPMYITY M BBIYMCIUM 3HAYCHHE
sin(x +p).

5 85 85 85

84(15)3 32 45 13
17

sin(o< +ﬁ) = ﬁg+

sin(<—p)cosp+cos(a—B)sinf
cos(a—p)cosp—sin(a—pB)sinf

4. JIOKa)XHTe TOXKIECTBO: tga

Z[OKa?»aTeJ'IBCTBO .

Brinuiiem oTaeabsHO JICBYIO 4aCTb TOXKACCTBA U npeoGpa3yeM €C, UCITOJIb3Ys (I)OpMy.]'ILI CJIOXKCHHUA:

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

Toxk1ecTBO JOKa3aHo.

Bo3MOXeH M IpYroi crocob M0Ka3aTelbCTBa:

sin(«—B)cosp+cos(a—B)sinf _ (sina-cosp—cosa-sinf)cosf+(cosa-cosB+sina-sinB)sinf

= tga

cos(a—p)cosp—sin(a—p)sinf  (cosa-cosf+sina-sinf)cosf—(sina-cosf—cosa-sinf)sinf
PackpoeM CKOOKH ¥ TIpUBEIEM T0JI00HBIE CllaragMble
sina * cos?p — cosa - sinf - cosf + cosa - cosP - sinf + sina - sin?f  sina - cos®f + sina - sin’f

" cosa - cos?f + sina - sinf - cosf — sina - cosf - sinf + cosa - sin2f  cosa - cos?f + cosa - sin?f
sina(cos?p + sin?B)  sina

" cosa(cos?f + sin2f)  cosa
tg X=tg <
(I)opMa NMpeaAcTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYHCIICHMS.
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Ounenka ''xopomo" BBICTABISETCS, €CIIM BHINIONHEHBI TPeOOBaHUS K OICHKE "OTIWYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
MPOBEICHUS pabOTHI OBUIH JOMYIIEHBI OIIHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

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

IIpakTnyeckoe 3ansitue Ne 19
IIpeoOpa3oBanusi TpUroHOMeTpPUYecKHX Bhipa:keHuil. [Ipeodpa3oBanue cymmbl
TPUTrOHOMeTpUYecKuX (pyHKIUI B npousBenenue. [IpeodpazoBanne npousseaeHus
TPUTOHOMETPHYECKUX (PYHKIMI ¢ CyMMY

Heab: @opMupoBaTh HABBIKM MPEOOpPa30BaHUS TPUTOHOMETPUUYECKUX BBIPAKEHUMN, HCIONb3YS
¢dopmynbl TIpeoOpa3oBaHMUs CYMMBI W Pa3sHOCTH TPUTOHOMETPUYECKHX (YHKIHMH B MpPOU3BEACHUE,
peoOpa3oBaHUs MIPOU3BEICHUS TPUTOHOMETPUYECKUX PYHKIIHIA B CyMMY.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaO0OTATh B KOJUICKTHBE U KOMaH/IC

MaTepna.ﬂbﬂoe o0ecneyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTbI JIEKITUM.

3aganmue:
o sin78°—sin42°
1. HaI/II[I/ITe 3HAYCHHUC BBIPAXKCHUA! ———
c0s78°—cos42°
cos a—cos 3a+cos5a—cos7a

2. YIpOoCTUTE BbIpA)KEHUE— , , —
sin a+sin 3a+sin5a+sin7a

in2a+sin6
3. JIoKaXuTe TOXKAECTBO: ——— = = tg4a

cos2a+cosba

ITopsinok BbIMOTHEHHS PA0OTHI

1) 3anumuTe 3amaHMe W ONpEACIHTe, KaKMMH (GOpMyJaMH TPUTOHOMETPHU  HYXKHO
BOCIIOJIb30BaThCS.

2) Ipumenute 3T HOPMYIIBL.

3) prOCTI/ITC TOJIYYHUBHICECSA BBIPAKCHHUC. BBILII/ICJ'II/ITC, €CJIn OTO HGOGXOI[I/IMO, 3HA4YCHHC
BBIPpAXKCHUS.

. Sin68°—sin22°
1. Haiinure 3HaueHMe BBIpaKCHUA: —————————
€0568°—c0s22°

Jlig pelieHUss HaM HYKHO BOCIIOJIb30BaThes (opMyliaMu MpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPHUYECKUX (PYHKIUN B IPOU3BE/ICHHE:

a+pf a—pf
> cos >

cosa + cosf = 2cos
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a+f  a—-p

cosa — cosf = —2sin - sin
g 2 2
a+ a—
sina + sinfd = 2sin p - cos p
2 2
) ) a _a—p
sina — sinf3 = 2cos - sin

2
Pemenue:

68° + 22° | 68° —22°
sin68° — sin22° 2cos 2 “sin 2 2c0s45° - sin23° cos45° 45 1
= ) ) ) 5 = . . = - = —ct °=—
c0s68° — cos22° 5 68° + 22° sin 68° — 22 —25in45° - sin23° sin45° g
2 2

sin3a+sina
2. YrpocTuTe BBIpa)KEHUE ————————
cos3a—cosa

Jlnst pemieHUs HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu TpeoOpa3oBaHUS CyMMBI UM pPa3HOCTH
TPUTOHOMETPHUECKUX (DYHKLIUN B IPOU3BEICHHE:

a+p a—p
cosa + cosf = 2cos * CoS
2 2
a+p a-f
cosa — cosff = —2sin - sin >
a+ a —
sina + sinf = 2sin p - cos p
2 2
. . a+ o a—
sina — sinf = 2cos sin >
Pemenue:
9sin 3a+aco 3a—a
sin3a+sina 2 2 _ 2sin2acosa  COsa ctoe
- B _3a+a . 3a-a —2si i T s T
cos3a—cosa 5 . sin . 2sin 2a:sin o sin o

sina+sin3a+sin5a

3. JloKaxxuTe TOKIACCTBO: =tg3a

cosa+cos3a+cos5a

Jlia pelieHUss HaM HYKHO BOCIIOJIb30BaThCs (opMysiaMu NIpeoOpa3oBaHUS CYMMBI U Pa3HOCTH
TPUTOHOMETPUUECKHUX (DYHKIIHI B IPOU3BEICHHE.

Pemenmue:
sina+sin3a+sin5a
=tg3a
cosa+cos3a+cos5a
BrinuiieM oTebHO JIEBYIO YacTh TOXKACSCTBA M ITpeoOpa3yeM ee, UCTob3ys (popMyIIbL:
. a+5a a—-5a .

sina+sin3a+sin5a __ (sina+sin5a)+sin3a 2sin 5 CO0S— +sin3a __ sin3a-cos(—2a)+sin3a _

a+5a a— - -

S —COs 25a+w53a cos3a-cos(—2a)+cos3a

Bocnonb3zyeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos2a + sin3a  sin3a - (cos2a+1) sin3a

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

= = = =tg3
cos3a - cos2a + cos3a  cos3a - (cos2a +1) cos3a g2¢

tg3a = tg3a
ToxkaecTBO JOKa3aHO.
49



dopma npeacTraBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0oOXOIMMOM TOCIEN0BATENbHOCTH JEHCTBUIl; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHEHBI BCe
3alUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABISACTCS, €CM paboTa BBIMOJIHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ouenka '""Hey/10BJIETBOPUTEILHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISAET ClieaTh MPaBUIIbHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3anaTue Ne 20
Onucanue NPoOM3BOICTBEHHBIX MPOLECCOB ¢ MOMOIILIO rpaduKoB pyHKIMA

Heanb: PopMupOBaTH HABBIKM  HCIIOJIB30BaHHUA TI'Pa(QUKOB TPUTOHOMETPUYECKUX (YHKIHUN B
peLICHUY IPUKIIAJAHBIX 3a1a4.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajad NpoPecCHOHAIbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTATh B KOJUICKTUBE U KOMaH]Ie
I[IK 2.1 IlnaHupoBaTb M OpPraHU30BBIBATH MAaTEpUATIbHO-TEXHHUECKOE OOecreueHue Mmpoiiecca

TEXHUYCCKOI'O O6CJ'IY)KI/IBaHI/I$I U pEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U X KOMIIOHCHTOB

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIPABOYHBIE MaTepUalibl, KOHCIEKTHI JICKIIUH.

3ananue:
1. Ha pucynke nzo0paxkeH rpaduk 3aBUCUMOCTHA KOOPJAUHATHI OT BPEMEHHU
KOJIeOIIoIIerocs Tena.

l} —
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ITo rpaduxy onpexnenure: 1) aMmmuutyy Konebanuii; 2) nepuos kojaebanuii; 3) yactory
KoJieOaHu; 4) 3aNUINTE YpaBHEHUE KOOPAHHATHI.

2. Ectb MraoBenHas ¢pororpadus BOJIHBI B PE3UHOBOM IIIHYPE.

Ompenenure: 1) IuHY BOJHBL; 2) aMIUTUTYLy KOJIEOaHUH YaCTHYCK IITHYpa.

X, M

""""" e T
0 1 N3 /4 5 6\

3. 1o mpeacraBneHHOMY rpaduKy ONPEISITUTE aMIUTHTYAY U IIEPUO]T KoeOaHUi
HUTSHOTO MasATHHUKA.

x,cm 4
1 " S
0 >
2\ tc
-1

4. [To ypaBHEHHIO TAPMOHUYECKUX KOJICOAHHI OMPEIEIUTh aMILTUTYY, YIIOBYIO
CKOpOCTB, IEPHO U 4acTOTy. HauepTuth rpadmk JaHHOTO TAPMOHUYECKOTO KOJIEOaHMS.
1) x =15 sin 3xt

2) x = 8 sin /3t

3) x =10 sin mt

ITopsinok BbINoJIHeHUs padoThI:

1) O3HaKOMHUTBCS C YCIOBHEM 3aJ1auM, TPOAHAIU3UPOBATh TpaduK.

2) Ilo rpaduky, HCIONB3ys] CBOHCTBA TPUTOHOMETPUYECKUX (YHKIUH, ONPeNeInTh HEOOX0IUMbIe
BEJIMYMHBI, 3aIHCATh OTBET.

[Ipu permennu 3a1a4 HEOOXOAUMO HCIOIB30BaTh CBOMCTBA TPUTOHOMETPUYECKON (PYHKIIUN
y =sinx.

dynknus y = sin X

I'padukom pyHKIIMM ABISETCS CHHYCOUAA.

[TonHy10 HETTOBTOPSAIOIIYIOCS YaCTh CHHYCOUAbl HAa3bIBAIOT BOJHOM CHHYCOUBI.

[TooBHHY BOJIHBI CHHYCOM/IbI HA3bIBAIOT MOJTYBOJIHOW CHHYCOUIBI (MJIH apKOK).
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A
y= sinx P& T=2n

7 f
-2n _3n - -

2 oy

0ol 4+

NE T

CaoiicTBa GpyHKIHH Y= SiN X:
1) O6nacte onpeneneHus: PyHKINH —MHOXKECTBO JE€HCTBUTEIBHBIX YUCEI.
2) Obnacth 3HaueHUH QyHKIUH —0Tpe30K [—1; 1]
3) Oro HeueTHast PYHKLMA.
4) O1o HenpepbIBHAS (HYHKLIHUS.
5) Koopaunats!l Todek nepecedenus rpaduka:-c ocsio adbcnucce: (nn; 0),-¢ ocsio opaunar: (0; 0).
6) Ha otpeske [-n/2; m/2] pyHKuusa Bo3pacTaer, Ha oTpe3ke [n/2; 3m/2] —yObiBaer.
7) Ha npomesxxyTkax [27n; m + 2nn] GpyHKIMS IPUHUMAET NOJOKUTENbHbIE 3HaUueHNs. Ha mpomexxyTkax
[- + 27n; 27n] QyHKIMSA TPUHEMAET OTPHUIIATE/ILHBIC 3HAYCHHUSL.
8) IIpomexxyTku Bo3pactanusi yHKuuu: [-n/2 + 27nn; m/2 + 2nn].IlpomexxyTku yObiBanus GyHKmn: [11/2
+ 27n; 3n/2 + 27n].
9) Toukn MuaIMyMa pyHKIMH: -1/2 + 27tn. Toukn MakcumMyMma QyHKIUU: /2 + 21tn
10) dynkuus orpanrueHa cBepxy u cHu3y. Haumenspiee 3HaueHne QyHkuuu —1, Haubosbliee 3HaYCHHE
1.
11) Do nepuoanueckas pynkuus ¢ nepuoaom 2xn (T = 21)
®opma npeacTaBIeHUs pe3yJIbTaTa: BHIIIOJHEHHOE 3aJJaHNe

Kpurtepun onenku:

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

Ouenka ''Xopouio'" BBICTABISETCSA, €CITU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh MPaBUIIbHBIC PE3YIbTAThl U BBIBOJIBI;, B XOE
MIPOBEJEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHsI 1 HEPABEHCTBA

IIpakTuyeckoe 3ansitue Ne 21
IIpocreiimine TPUTOHOMETPUYECKHE YPABHEHHSA M HEPABEHCTBA.

Henb: dopmupoBaTh HABBIKM  PEUIEHHMsS] NPOCTEHIIMX TPUTOHOMETPUUECKUX YpPAaBHEHUN U
HEPAaBEHCTB

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCUOHaTbHON JAeATeNbHOCTH MTPUMEHHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM
OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA TOMCKA, aHAIW3A W UHTEPIPETAIH HHPOPMAIIMHA U
I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH

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

3aganue:
Pemmre TpuronoMerpuueckrue ypaBHEHUA:
1) cos3x =0
2) sin (Zx - %) =-1
3) 3tg (4x + g) =—V3

™ _ V3
4) ctg (2x+g) =-5
5) sin4x - cos3x + cos4x - sin3x = %

IMopsinok BbINOJIHEHHUS PA0OTHI:

1. 3anucare ypaBHEHHE W OIPEACIHTh, K KaKOMy BHJY OHO OTHOCUTCS W Kakod (opmyioii
HEOOXOMMO BOCIIOIL30BAThCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarh OTBET.

Pemmre TpuronoMerpuueckrue ypaBHEHU:
1) sin2x =0

DTO0 ypaBHEHHE OTHOCUTCS K YaCTHBIM CITy4asiM, IIOATOMY KOPHU HaXOISITCS 1O popmyie

X=mn, Nnez

XXXXXXXXXXXX
2x = mn,nez,

OtBeT x = gn, neZ
2) cos (Sx + g) =-1

910 YpaBHCHHE OTHOCUTCA K YACTHBIM ClIydadM, IIOITOMY KOPHH HAXOHLATCA IIO CI)OpMy.]'Ie

x=m+2nn, ne€Z

XXXXXXXXXXXX
5x+§=rr+2nn, nezZ

5x=ﬂ—§+27m, nezZ

5x = 2?7'[ + 2nn, neZ

X = n 2—nn, nez
15 5
0 2 + 2 7
TBET: X = _— T+ —MN, NE
15 5
3) 2cos3x=-1
Pa3znenum o6e yactu ypaBHeHus Ha 2. [lonydunM ypaBHEHuUe: cos3x = — %

1
910 YPaBHCHUC HC ABJIICTCA YACTHBIM CJIy4dacM, a = —E,|a| <1 HOBTOMy OHO HMMCECT PCIICHUC,
KOTOpOE HaxoJuTcs 1o popMmyiie: x = tarccosa + 2mn, neZ
1
3x = tarccos(— E) + 2mn, neZ
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3x = +(m — arccos %) + 2nn, neZ
3x = (- g) + 2mn, nez

3x = iz?”+ 2nn, neZ

21 21
x = i?+?n, nez

21 21

OTBeT: x = +? +5m, neZ

4) tg(6x—%) S £

3
YpaBHEHHE UMEET pelIeHne, KOTOPOe HaXOAUTCs 1Mo popmyne: x = arctga + mn, neZ

T V3
6x — 1 = arctg 3 + mn, nezZ

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

6x — % = —arctg? + nn, neZ
6x—£=—£+7m, nez
o B
6x=—g+z+7m, nez
6x=%+nn, nezZ
x=l+zn, nezZ
72 6
0 7T+7Tn nezZ
TBET: X = —— + —n,
72 6

. . 3
5)cos6x - cos3x + sinbx - sin3x = g
BumuM, 9T0 JIeBYIO 9acTh MOKHO CBEPHYTH IO JOPMYJIaM CIIOKCHUS:
cos(a + B) = cosa - cosp F sina - sinf
V3

cos(6x — 3x) = -

V3
cos3x = 7

Tenepb YpaBHCHUC SABJIACTCA HpOCTGfII.HHM U €ro KOpHU HAXOIATCH I1O (I)opMyne: x = tarccosa +
2nn, nez.

3x = +arccos ‘/2—5 + 2nn, neZ

3x = ig+ 2nn, nez

0 S z
TBET:X = oo+, ne

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

Kpurtepun onenkmn:

Ouenka "oTJH4YHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIMCU U BEIYUCIICHHA.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BBIMIONHEHBI TPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Heo4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISACTCSA, €ClIM PabOTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET TIOJYYUTh MPABHIIBHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MpOBE/ICHUS pabOThI OBUIN JOMYIIEHBI OITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHITIOJHEHA HE MOJTHOCTHIO WM
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00BEM BBLITTOIHEHHON YaCTH pa6OTI>I HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

Tema 2.2 TpuronoMerpuyeckue ypaBHeHHUsI 1 HEPABEHCTBA

IIpakTuyeckoe 3ansiTue Ne 22
TpuroHomerpuyeckne ypaBHeHUsI H METO/bI UX pPellleHHs.

Heab: PopMHpPOBATH HABBIKM  PEIICHUS TPUTOHOMETPUYECKUX YPAaBHEHHM, CBOIAILUXCSA K
MPOCTEUILIAM.

IIpakTuyeckasi padora ¢popmupyer:

IIP63 yMmeHue omnepupoBaTh HOHATUSAMH: palMOHAIbHBIE, HpPpALMOHAIbHBIE, I[10KA3aTENIbHBIE,
CTETIEHHbIE, JTOTrapU(PMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IIPe00pa30BaHNe, ypaBHEHHUE,
HEPABEHCTBO, CUCTEMa YPAaBHEHHUM M HEPABEHCTB, PABHOCHJIBHOCTb YPaBHEHMI, HEPABEHCTB U CHUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTelbHbIE, CTEIICHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKNE YPABHEHMS], HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUsI, HEPAaBEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3JIIMYHBIX IPUEMOB; PEILIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C I1apaMEeTPOM;
IIPUMEHATh yYPaBHEHMsI, HEPABEHCTBA, MX CHCTEMBI JUI PELICHUS MATEMATHMYECKUX 3a1ad W 3a7ad U3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KHU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAIM3a U UHTEPIPETAluU HHOPMAIHN H
MH(OPMAIIMOHHBIEC TEXHOJIOTHH JIJIsI BBIITOJIHEHUS 33124 MPO(PECCHOHANTBHON IS TEIbHOCTH

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

3aganue:

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

2) 8sin?x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos*(m—x) +8cos(mr+x) +7 =0

Ilopsinok BbINOJHEHHS PadOThHI:

1. 3anummre ypaBHEHHE M OIpEJeNuTe, KaKUM CII0OCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSIM.

2. Ecnmun HeoOXoIuMO, BBEJUTE HOBYIO NMEPEMEHHYIO M PELIMTE ypaBHEHHE OTHOCHTEIBHO ITOH
nepemeHHol. llocrme pemieHuss ypaBHEHHMS C HOBOM INEPEMEHHOW BEpHHUTECh K 3aMmeHe. J[omkHO
MIOJIYYUTBCS MPOCTEHIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIMB KOTOPOE, MOJIYyYUM KOPHHU JaHHOIO
ypaBHeHus. [lomHHTE, 4TO, €ClM ypaBHEHUE COJEPKUT (QYHKIHUH y = tgx,y = ctgx, TO HEOOXOAUMO
y4ecTb uX 00JacTh ONpeeeHHs.

3. Ecnmu ypaBHEHHWE MOXHO TIPEACTAaBUTh B BHJE NPOHM3BEACHUS HECKOJIBKUX MHOXKHTEICH, U
IpaBas 4acTb paBHA HYIIO, TO PA3JIOKUTE JIEBYIO YaCTh HA MHOKMTEIHM U MCIOJB3YH IIPaBUIIO, KOIAA
MIPOU3BE/ICHNE paBHO Hym0. [IpupaBHSB KaXIbplii MHOXHTEIb K HYJIIO, IIOJIYYUM HECKOJIBKO
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MPOCTEUIINX YpaBHEHUH, KOTOPbIE HEOOXOAMMO PEIIUTh, YYUTHIBAS 00JIACTh JOMYCTUMBIX 3HAUYCHHH.
4, 3anumure OTBET.

Xon padoThl:

Pemmre TpuroHoMeTprueckue ypaBHEHHUS:
1) 2cos®x + cosx = 1

Pewenue:

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPUBECTH K PELICHHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
IIycTb cosx = t, TOrna Halle ypaBHEHHE IPUMET BUJ 2t +t =1
IlepeneceM | B n€Byr0 4acTh U MOJIYYUM IIOJTHOE KBAIPATHOE YpaBHEHHE
202 +t-1=0
D=1-4-2-(-1)=9, VD=3
-1-3 "
ti =——=—1;
! 4
-1+3 2
t2 = — = - =
4 4

1
2
BepHemcs k crapoil mepeMeHHOM:

1
cosx = —1 HIIn cosx = .

[Tosydnnm 1Ba MPOCTEUITUX TPUTOHOMETPUYCCKHX YpPAaBHEHUS, MEPBOE OTHOCUTCS K YaCTHBIM
CIIydasM, a BTOPOE pelnaercs 1o ooueit popmyie. Pemum ux.
1D)cosx = -1
X =1+ 2nn, neZ
2)cosx = %

1
x = tarccos > + 27n, nez

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

2) 2cos*x +sinx—1=10
Pemrenue:

OT0 ypaBHEHHE COACPKUT pasHOMMEHHbIE (DYHKIMHU, IO3TOMY Cpa3y BBECTH HOBYIO MEPEMEHHYIO
HE IMOJIYYUTCS.

BOCHOJ’IB?}yeMCfI OCHOBHBIM TpPIFOHOMeTpH‘-IeCKI/IM TOXKICCTBOM U BI)IpaSI/IM O}IHy Q)YHKHI/II-O qepe:;
JpyTyIo:

cos’x + sin*x =1

cos’x = 1 — sin’x

2(1 —sin?x) +sinx —1=0

2 —2sin’x +sinx—1=0

—2sin’x+sinx+1=0

2sin’x —sinx —1 =10

DTO ypaBHEHHE C TIOMOINBIO BBEIEHHUS HOBOW TEPEMEHHOM MOXHO TPHUBECTH K PEHICHUIO
HpOCTeI‘/'IIJ_II/IX TPUTOHOMCTPHUYICCKUX ypaBHeHHP'I.

[lycTs sinx = t, TOrga Hanie ypaBHEHHE NIPUMET BUJL: 2t2 —t —1 =0

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

1-3 1
t =—=——;
L 2
1+3 4
t2=—=—=1
4 4



BepHemcs k cTapoli IEpeMEHHOM:
. . 1
sinx =1 401058 sinx = —-.

[Monyunnu fnBa TPOCTEWIIMX TPUTOHOMETPHYECKUX YPABHEHHsI, NEPBOE OTHOCHTCS K YacCTHBIM
CIIydasiM, a BTOpOe pemraercs 1o obuei popmyse. Pemim ux.

1) sinx =1 x = §+ 2mn, neZ
2) sinx = —%. x = (=D "arcsin (— %) + mn, neZ
x=(C=D" (— E) + mn, nezZ
6
T
x = (1"t g T nezZ
T T
OTBeT: x = > + 27n, x = (—1)"*?! s + 7n, neZ

3) 5ctg?x —8ctgx +3 =0
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IIEPEMEHHOM MOXHO IPUBECTH K PELICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
Ilycth ctgx = t, TOrAa Halle ypaBHEHHUE IPUMET BUJ: 5t — 8t +3 =0
YuaureiBaem O[3 x # nn, neZ
5t>—8t+3=0

D=64—4-5-3=4, D=2
8—-2
t; = —— = 0,6;
10
8+2
tz =—=1
10
BepnemMcs k ctapoit mepeMeHHO:
ctgx =1 NI ctgx = 0,6.
Pemum mx.
1)ctgx =1 x = arcctgl + tn,neZ x = %+ nn,nez

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

4) cos2x + cosdx — cos3x =0
Pemenue:

Hcnonb3ys ¢popMyisl mpeoOpa3oBaHUsl CyMMBbl U pa3HOCTU (YHKLHUH B MPOU3BENIEHHUE, PA3IOKUM

MIPaBYIO YaCTh YPABHEHUS HA MHOKHUTEIIN:

2x+4x 2x—4x
2cos - co

—cos3x =0

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

2c0s3x - cos2x — cos3x =0

cos3x(2cos2x—1) =0

cos3x = 0 WM 2cos2x —1 =0

HOJ'Iy‘-II/IJ'II/I JaBa HpOCTCﬁMHX TPUTOHOMCTPUUCCKUX YPABHCHUS, ICPBOC OTHOCUTCA K YAaCTHBIM
cllydasiM, a BTOpoe peraercs o oouieit popmyse. Pemum ux.

1)cos3x =0 2)2cos2x —1=0
T _
3x == +mn, neZ Zcos2x —11
T Iy ==
x=—+—-nneZ cosex 2
6 3 T
2x = i§ + 27n, nezZ
T
X = ig + mn, nez

Vs s s
OTBeT: X =E+§n, x = ig+rm, nezZ
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, 3

5) 2sin?(m — x) +5cos(7ﬂ—x) +2=0
Pewenue:
CHauala Hy)KHO IIPUMEHHUTEL (OPMYJIBI IPUBEAEHUS: sin’(m — x) = sin’x

3

cos 7 —Xx) = —sinx
[Tonyuum ypaBHeHue: 2sin’x — 5sinx + 2 = 0
DTO ypaBHEHHE C TMOMOIIBIO BBEICHUS HOBOW NEPEMEHHOM MOXHO TPUBECTH K PELICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

Ilycth sinx = t, TOr/a Halle ypaBHEHUE IPUMET BUL;: 2t% — 5t + 2 = 0
D=25-4-2-2=9, VD=3

5-3 1
ty =———— = —-—;
Y4 2
5+3 8
tZ = =—--=2
4 4
BepnemMcs k ctapoit mepeMeHHO:
sinx =% 150041 sinx = 2.
Dsinx ==  x= (—1)"arcsin% + 7n, neZ 2)sinx = 2 YpaBHEHHE HE UMEET PEUICHHUH, T.K. 2 > 1

x = (—1)”% + mn,

OtBeT: x = (—1)"% + 7n,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurepun oneHku:

Ouenka "oTJM4YHO'" BBICTABISACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOJI0IEHUEM
HEe0OXOIMMOM TOCTIEIOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM padoTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET MOJIYUYUTh NMPABWIBHBIE PE3YIIbTAThl U BHIBOJIBI; B X0JI1€
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 2.2 TpuronomerpuyecKkue ypaBHeHHsI U HEPABEHCTBA

IpakTuyeckoe 3ansiTue Ne 23
Tpuronomerpuieckue ypaBHEeHHsI.

Heab: OGOOMINTh, 3aKpEeNUTh U CUCTEMATHU3UPOBATh 3HAHHS YUYaIIUXCS MO METOAaM peIIeHUs
TPUTOHOMETPUYECKUX YPAaBHEHHUU

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCUOHATbHON JEeATeNbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPNPETaluu UH(OPMAIMU U
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MH(pOPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHHS 3a/1a4 PO EeCCHOHATBHOM 1eITeTbHOCTH

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

3aganue:

Pemnre TpuronomeTpuueckue ypaBHEHHUS:
1) sin*x — 5sinx - cosx + 4cos*x = 0

2) 7sin?x — 4sin2x + cos®x = 0

3) 6sin?x — 3sinx - cosx — cos?x = 1

4) 5cos?x + 3sinx - cosx + 2sin®x = 2

Ilopsinok BbINOJHEHHS padOThI:

1.YcranoBure, ABISIETCS JIU YPABHEHUE OJTHOPOIHBIM.

O0HOpPOOHBIMU MPUOHOMEMPUUECKUMU YPAGHEHUAMU HA3LIBAIOMCS YPABHEHUs 8U0A.

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

2. Ecnu ypaBHeHUe SBISETCS OJHOPOIHBIM YPaBHEHHEM MIEPBOTO MOPSJIKA, TO pa3fennuTe 00e 4acTu
YpaBHCHUS Ha cosx # 0 mau sinx # 0

3. Ecnu ypaBHeHuUe SBISETCS] OJHOPOIHBIM YPaBHEHHEM BTOPOTO MOPSAIKA, TO pa3AenuTe 00e 4acTu
ypaBHEHUS Ha cos’x # 0 wm sin’x # 0.

4. BBenuTe HOBYIO IEPEMEHHYIO U PELINTE YPAaBHEHUE OTHOCUTEIBHO 3TOM IEPEMEHHOM.

5. BepHuTech K CTapoil IEPEMEHHON U PEIIUTE MMOIYyYUBIINECA IPOCTEUIINE TPUTOHOMETPUYECKUE
YPaBHEHUS.

6. 3anuuIMTe OTBET.

Pemure TPUTOHOMCTPUYCCKNEC YPABHCHUS:
1) 2sin?x — 5sinx - cosx + 3cos?x = 0
Pemenue:
VYpaBHeHUE SBISETCS OJHOPOIHBIM TPUTOHOMETPUUYECKUM YPAaBHEHHEM BTOPOTO TMOpsiaka. UToObI
€ro pelnTh, pa3acinM 066 YqaCTHu Ha COSZX * 0.
2sin®x  5sinx - cosx
— —— +3=0
. cos®x cos®x
3HaeM, 4To % = tgx. 2tg®x —5tgx +3 =0

Beenem HoByro epeMennyo. IIycTh tgx = t, TOI/Ia Hallle YpaBHEHUE TPUMET BUJL: 2t — 5t +3 = 0
Yunrbisaem OJ13: x # - + 7n, neZ.

2t -5t+3=0

D=25-4-2-3=1, VD=1

BepHemcs k cTapoli IepeMEHHOM:
tgx=1 wm tgx =15

1) tgx =1 x = arctgl + nn, neZ X = §+ nn,nez
2)tgx =15 x = arctgl,5 + mn, neZ
T
OTBeT: X = 1 + n,x = arctgl,5 + nn, nezZ

2) 4sin?x — 3sin2x + 2cos?x = 0
Crauasa ipeoOpasyeM apryMeHT , HCTIOJb3yst (pOPMYJIbI ABOWHOTO apryMEHTA: sin2x = 2sinx - cosx.
4sin’x — 6sinx - cosx + 2cos’x = 0
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VYpaBHeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUYECKUM ypaBHEHHEM BTOPOTO Mopsaka. YToObl

€ro PEIINTh, Pa3JeinM 0be YacT Ha sin’x # 0.

4sin’x  6sinx - cosx 2cos’x

sin’x sin’x sin’x

cosx

3HaeM, UTO — = ctgx
sinx

4 — 6ctgx + 2ctg®x =0

BBeneMm HoByto nnepemennyro. Ilycts ctgx = t, Torna Haule ypaBHEHUE IPUMET BUL;: 2t% — 6t + 4 = 0

VuauteiBaem O/13: x # nn, neZ.
2t —6t+4=0

D=36—-4-2-4=4,+D=2
62 _
—=

po= 52 _

2_4_

BepneMcs k ctapoii mepeMeHHOM:

t1=

ctgx =1 wnau ctgx =2
1)ctgx =1 x = arcctgl + nn, neZ x = %+ mn,nez
2)ctgx =2 x = arctg2 + mn, neZ

T
OTBeT: x = z + nn,

3) 2sin?x + 5sinx - cosx + cos®x = 4
Pemenue:

x = arctg2 + nn,

nez

ypaBHeHI/IC IOKa HEC ABJIICTCA OJHOPOAHLIM, T.K. B HpaBOfI 4aCTH €ro BMCCTO HYJIA CTOUT 4,
HepeHeceM 4B [MpaByIO 4aCTh U IIPUMCHUM OCHOBHOC TPUTOHOMCTPUUICCKOC TOKIACCTBO:

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

—2sin®x + 5sinx - cosx — 3cos?x =0

ypaBHeHI/IC TCIICPb ABJIACTCA OAHOPOAHBIM TPUTOHOMETPHUYCCKUM YPABHCHUCM BTOPOTO IOpAAKA.

Ssinx-cosx

2
2 _3=0
cos*x cos®x

YT006bI €70 PEMINTD, Pa3euM 00€ 9acTH Ha cosx # 0.
—2sin“x
2
—2tg*x +5tgx —3=0
2tg%x — 5tgx+3 =0

BBeneM HOBYyIO nepemenHyro. IIycTh tgx = t, Torna Hame ypaBHEHUE IPUMET BU: 2t% — 5t +3 =0

Yunrbisaem OJ13: x # - + n, neZ.

2t —=5t+3=0

D=25-4-2-3=1,VD=1
5-1_

—=

po=

2_4_

t; =

1,5

BepHemcs k cTapoli IepeMEHHOM:

tgx=1 wm tgx =15
1) tgx =1 x = arctgl + nn, neZ X = §+ nn,nez
2)tgx =15 x = arctgl,5 + mn, neZ

T
OTBeT: X = 1 + nn,x = arctgl,5 + nn,
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4)5cos?x + /3sinx - cosx + 6sin’x =5
ypaBHeHI/Ie IIOKa HE ABJISICTCA OJHOPOAHBIM, T.K. B HpaBOP'I JaCTH €ro BMCCTO HYJIA CTOHUT 5.
[lepereceM 5 B MPaByO 4acTh U MPUMEHUM OCHOBHOE TPHTOHOMETPUYECKOE TOKIECTBO:

5cos?x + \/3sinx - cosx + 6sin?x — 5cos?x — 5sin?x = 0
\3sinx - cosx + sinx = 0
BrireceMm o0muii MHOKHTEIb 32 CKOOKH: sinx(V3cosx + sinx) = 0

sinx =0  wm V3cosx + sinx =0
1) sinx =0, x =mn,nezZ
2) \/3cosx + sinx = 0

VYpaBHEHHE SBJISICTCS OJHOPOIHBIM TPUTOHOMETPUYCCKUM YPaBHEHHEM MEPBOTr0 mopsiaka. YToob
CTro pCIInThb, Pa3aCiInM 066 YyacTu Ha cosx # 0.
\3cosx sinx
P — + —

cosx cosx
\/§ +tgx=0

tgx = —V3
X = arctg(—\/g) + nn,neZ
X = —arctg\/§ + nin,neZ
b4
X = —§ + mn, nez
b4
OTBeT: Xx =N, X = —3 + n, neZ

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

Kputepun onenkn:

Ouenka "oTJM4YHO'" BBICTABISAETCA, €CIIM PabOTa BHITIOJIHEHA B TTOJIHOM 00BEME C COOI0IEHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYUCIICHHA.

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

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM padoTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOMYUYUTh MPABUIIbHBIE PE3YJIBTATHl U BHIBOJBI; B XOJIE
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

Ouenka '""HeyJ10B/JIeTBOPUTENbHO'" BBICTABISETCS, €CJIM pabOTa BBIMOJHEHA HE MOJHOCTHIO HIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 24

YucnoBass  MOCJIeI0BaTeIbHOCTh, CHOCOOBI ee  3aJaHHMs, BbIYHMCJICHHE  YJICHOB
nociaenosareabHocTH. [Ipenes nocienosareabnoctu. Haxoxaenue npenesnos pyHKuuu

Hean:
@opMHUpOBaTh HAaBBIKM  pELIEHUs 3aJa4, CBSA3aHHBIX C YMCIOBOM IMOCJIEI0BATEIbHOCTHIO.
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o . [0 [e9)
CDOpMPIpOBaTB HAaBBIKHW BBIYHUCJICHUA IIPCACIOB d)yHKHI/II/I, PACKPBITHA HEOIPCACICHHOCTCU (6) u (;)

BoinosiHeHne padoThl cnocodcTBYET (POPMUPOBAHUIO:

OK 01 BeiGupats cioco0sl penieHus 3aaad npoecCuOHATbHON AEATENbHOCTH MTPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

MatepuaiabHoe obecnieuenne: VHIMBHIya bHBIC 33aHUs, CIIPABOYHBIC MaTepHAIIbl, KOHCIIEKTHI
JIEKIIUH.

3ananmue.

1) Pemmts 3a1a4n Ha YUCIOBYIO ITOCIICA0BATEILHOCTD.

2) Berauciutb nipeaessl QyHKIu

3amaunue 1 3aganue 2

3 n.. 6 li x2—2x—3
4’ n+1’ M3 x24x—12

2. HaiiTu HOMep uucna 3 B OC/IE0BaTEIbHOCTHU:

1. Hatitu BocbMoOl WiieH oCJIICAOBATCIBbHOCTH,
1,2, 3,
2 3

2n + 1 7 X2_1
a, = Jim,_, —
n n2 1,24
3. Beruucnurs:
2
lim (3x* —8x+5 ; 6x"+5x—4
x—»—z( ) 8.lim,_,, ——
4 lim Vi
EISER S R
Jim
2_16 ° T 1
. xt— . Vx+1-2
5'hmx—>4 x—4 10.11mx_)3 3

ITopsinok BbINOJHEHHS PadOTHI:

BHuMaTenbHO 03HAKOMBTECH C YCIIOBUEM 3aIaHMSL.

[Tonp3ysicb CBOMMM LIKOJIBHBIMU 3HAHUAMU (B CIIydae 3aTpYAHEHUS BOCIIOJIb3YHTECh CIIPAaBOYHBIMU
MaTepuagaMH), BBIMOJIHUTE 33/ JaHUE

3amanme Nel

o 2n—1
1. I[eBHTLII/I YJICH MMOCJICA0OBATCIBbHOCTHU C, = ( 3 ) paBeH?
n’+3

2:9-1 17 17 17
Cqg = = = ;=> Cg = ———
\JP+3) V732 2y183 ? " 2y183

2. Homep uucna 6, IBISIONIErOCs YWICHOM MOCIE0BATeIbHOCTH a, = n® — 5n  paBeH?
6 =n? —5n
n>—5n—-6=0
nl = 6
n, = —1 —TIOCTOPOHHHI KOPEHb T.K. HOMEP HE MOXKET OBITh OTPHUIATEIIBHBIM YUCIIOM.
OrtBet: N=6.
3aganue Ne2
o 0
Haiinure mpeaensl mpeaBapuTeIbHO H30aBUBIINCH OT HEOTIPEIETICHHOCTH (5)
. 2_81 0 . —9)(x+9 . x+49 . 18 .
1. lim, g ——— = (—) —1im E2E9) _ i 20 jim 2 = lim2 = 2;
x%—9x 0 x->9  x(x=9) x—9 X x-9 9 x—3

62



2 _ « X_
2. tim, =22 = (3) = Jim &0

x—1 o/ T Gn !(1_I)T11(X +5) = !{11)111(1 +5) = LI—IH(@ =6

2 x1+x2=—4 x1:—5
x*+4x—-5=0 {x1+x2=—5 :>{xz:1
3. lim Vatx—va—x _ (9) — lim (Varx—va—x)(Vatx+a—x) _ lim o -’ et
. x—0 x 0 x—0 x(m+m) x—0 x(\/m+m) =0 x(\/m-pm)
2 1 1

2x 2 2
Iim———=lim——— = lim———— = lim—= = lim—= = —;
x—0 x(\/a+x+\/ a—x) x—0 Va+x+vVa—x x—0 Va+0+va—0 x—0 2\/E x—0 \/E \/E

BBI'—II/ICJII/ITB HpeI[GJHJI 20%(S101105 (5 HeOHpeHeﬂeHHOCTB (f)
{oe]

X 4 3 4
4.1 B42x’43x+4 (m) lim 220853 s At 3 14+0+0+0 11
Ddim o —————=1|—) = lim = lim =lim———=1lim =-=-;
X 4034 3x2 4 2x+1 w0/ xoe® 3 2x 17 yhe4idi il yh0 4404040 xowo 4 4]
x3 x3 x3 x3 x x
3 2 2x +3x +x 2+3+1
. 26543x%+x o . a3tasts Ttz .. 24040 2
5. lim~———= (—) = lim £ = lim 5 = lim = (—).=+oo
X—00 x“+4 (oo} X—00 _3+_3 X—00 ;+x—3 x—o0 0+0 0
X X

(0 B 3HAMCHATCJIC IIPUHUMACM 34 OECKOHEYHO MaJIyro BeHI/I‘II/IHy.)

(I)opMa npeacTaBJCHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJIlaHKE.

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBHIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEIOBATEIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AaKKypaTHO BBIMOJIHEHBI BCE
3aIllMCHU U BBIYUCIICHHS.

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

Ounenka '"ya0BJIeTBOPUTENbHO' BBICTABIACTCSA, €ClAM pPadoTa BBINOIHEHA HE MOJHOCTHIO, HO

00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO IMO3BOJISET IMOTYIHUTH MPABUIIBHBIC PE3YJIbTATHl M BBIBOJIBL; B XOJIC
MPOBEICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CJIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClIENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoaHasi PyHKIMHU U ee IPUMEHEHH e
IIpakTuyeckoe 3ansaTHe Ne 25

Haxoxnaenue npou3BoaHbIX 10 onpeaeaeHuio. [lpasuiaa u ¢popmy.isl nudpdepeHunpoBanus,
TaldIMIa MPOU3BOHBIX JJIEMEHTAPHBIX (yHKIMI

Hean: 3akpenuTh onpeaereHue Npou3BoAHON (yHkiMH. DOpMUPOBATH HABBIKM NPUMEHEHHUS

npaBwil guddepeHIpoBaHus ¥ TaOJIUIBI MPOU3BOIHBIX, HAXOXKJEHHUS 3HAYEHHs] MPOU3BOJAHOMN

B
3aJaHHOU TOYKE.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npoecCUOHaTbHON JAEATeNbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03. [InmanupoBath U peann30BbIBaTh COOCTBEHHOE NMPO(EeCCHOHAIBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNPUHUMATEIBCKYIO JESTEIbHOCTh B MPOQPECcCCHOHANBHON cdepe, NCIOIB30BaTh 3HAHUS 110 MPaBOBOM
1 (UHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTbLI JIGKI_[I/II\/JI.

3aganmue:
1. Haiinute y = (0),ecmmy = x> — x
2. Haiimure y = (3),ecmuy = _3

3. Haiitu npousBomHble  (QYHKIMA  HCIONB3YyS  IpaBWjia  BBIYUCICHUS

MIPOU3BO/IHBIX 3JIEMEHTAPHBIX (PYHKITHIA.

4. BbIYUCIUTH MPOU3BOAHYIO GYHKIIUU B TOUKE.

u

3amanue 1 3aganue 2

1) y = 7x* — 4x + 5x2 -2 6) f(t) = 0,5t + 0,6t> + 0,8t +8; f'(1)-?
2) =5/x -2 + f’ 7) f(x) = ctgx — tgx; f’ (Z) -7

3) y = 3ctgx + 51nx - 3% 8) fx) =2-5*+3-¢5 '(0)-7

4) y = (9 +x2)(2x — 1); 9) f(x) = cosx- (1 + sinx); f’ (g) —?

5)  y= 10)  f@w=52 F-?

Ilopsinok BbINOJIHEHHS PA0OTHI:

Brruncnenue nmpou3BoHON QYHKIHH y = f(x) IPOU3BOJUTCS IO OOIIEMY MPABUITY

mudepeHIMpoBaHUS:

1) IIpunaBas apryMeHTy X IMpUpalleHue Ax | MOJICTaBJIsAsA B BRIpAKEHHE (PYHKIIH BMECTO

Ta0IUIY

apryMmeHTa X HapallCHHOE 3HaYCHHE X + Ax, HAXOAUM HapalleHHOC 3Ha4YCHHUE Q)YHKHI/II/II y + Ay = f(x + Ax)

2) BbrunTas u3 HapanieHHOTO 3HaYeHUE (PYHKIMU €€ MepBOHAYaTIbHOE 3HAYCHHE HAXOJUM

npupanieHue QyHKINU:

Ay
Ax

Ay = f(x + Ax) — f(x)

3) Jenum npupanieHre QyHKIMKA Ay Ha IPHUPAIEHHE apryMeHTa Ax; T.€. COCTaBIIsIEeM OTHOIIICHUE

_ fx+8x)—f(x)

Ax
4) HaxoauM mpeies 3TOro OTHOMICHHS TIPH Ax — 0, T. e.
Ay f(x+ Ax) — f(x)

lim — = lim
Ax-0 AX  Ax—0 Ax

DTOT npesen 1 ecTh NPOU3BOHAS OT QYHKIUH y = f(X)

1. Haiitu: y (x), ecmu y = 2x* — 3x

HaxoauMm npou3BoHyto 10 0011eMy npaBuiy:

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
) by _ 4xDx+2(0x)%—30x  Ax(4x+20x—3)

Ax Ax Ax

4) lim,,,o(4x + 2Ax — 3) = 4x — 3

Haitném 3Hauenne npou3BOAHON IPH x = 3.
y(3)=4-3-3=0

2. Haiitn y (4),ecmmy = vx

1) y + Ay = yvVx + Ax

2) Ay = Vx + Ax —x

3) dy _ VxrAx—x

Ax - Ax
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(\/X+Ax—\/;)(\/x+Ax+\/;) -1 *+Ax—x
Ax(\/x+Ax+ﬁ) = im

= hmAx—>0

\/x+Ax—&
Ax

4) limAx—»O% = limAx—>0
li 1 _ L
Mpy0 er& 2&

Haitnem 3HaueHue Npou3BOAHOMN B TOUKE X = 4, y'(4) =

L
2V4
3. Haiitu npousBomHble  (HYHKIHIA

IPOM3BOAHBIX IEMEHTAPHBIX (DYHKIUIA
TaGnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

UCIONb3ysl  IpaBHJIA

(x") = nx™ L (€") =¢" (@) =a*ha (cosx)’ =—sin x
(sin x)" =cosx In x)' 1 tax)’ = (tgx)’ =

(In x) X (tgx)" = cos2 X cos? x
¢’ =0,c — const; x =1; (cv) =c-U
uzxv)=u=Vv

Wy =L |y =uvew

2Jx vy
u) uv+uv
(log , x)" =
xlna

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

3. X

1 u=x+1 u' =5

y':(x—ﬂj =v=2x; v =2
2X

~1.2x-2(x+1)  2x-2x-2 _
(2x)? 4x*

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

4. BBIYUCIIUTH POU3BOJHYIO (YHKIIUU B TOUKE.
y=3x>-8x"+9x* -4

Y (-1)=3- (-1)5 = 8- (-1)*+9(-1)2 —4=-3-8+9—4 = —6.
1. y =5sin XCOSX

-2 1

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

65

BBIYHUCIICHUA n

Ax

N oy Y limgses Aot hiv)

Ta0IHIly

= 5cosmt =5+



(-1)=-5

dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCIIEAOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOTHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0O/I€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCS, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISCT CIeTaTh MPABUIHHBIX BHIBOIOB.

Tema 3.1. IIpou3zBognast pyHKIIUHN U ee MPUMEHEHHE

IIpakTuyeckoe 3ansiTue Ne 26
Beruucienne Nnpou3BOIHBIX CI0KHBIX (PYHKIMH

Heuan: DopMupoBaTh HABBIKM HAXOXKJICHHUS IPOU3BOIHBIX CIOXKHBIX ()YHKIIHHA.

Brinosnenue padorsl cnoco6cTBYeT GOPMUPOBAHHUIO:

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

OK 03 IInanupoBatTh U peaqu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIBCKYIO JeSTEIbHOCTh B MPOoQecCHOHANbHON cepe, NCIOIb30BaTh 3HAHUS 110 IPaBOBOU
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX

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

[IK 2.1 IlnanupoBaTh W OpraHU30BBIBATH MaTEpUAIBHO-TEXHUYECKOE OOecledeHue Ipolecca

TEXHUYCCKOI'O O6CJ'IY)KI/IBaHI/I$I U pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

MarepuanbHoe obecnieuenue: VHauBHIyalbHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JIEKIINN.

3ananmne.
B cooTBeTcTBUU C TEXHOMOTUYECKOM KApTOU MPOEKTA HAUTHU CIEAYIONINE TPOU3BOIHBIC ()YHKITHI:

y = (5x% — 2x)8
fG) = 3sin(2x - 7)

Flx) = arcsindx + arccos*x
Flx) =logs (7x* - 52"+ 1)
i

f{x] — l!.n IJ.+|:|:|SI

W l-cosx

g M ow e

Ilopsinok BbINOJHEHHS padOThHI:
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1. Onpenenute Bua QyHkuun. Ecnu GyHKIUS SBISETCS CIOXKHON, TO BBEAUTE MPOMEKYTOUHBIH
apryMeHT.

2. Ompenenute, KaKUMH TpaBuwiIaMu AudQepeHnnpoBaHus HYKHO BOCIIONb30BaThCs. [IpumennTe
COOTBETCTBYIOLLEE TIPABUIIO.

3. Hcnonp3ys Tabauiy npou3BOJHBIX, HAWIUTE TPOU3BOJHBIC (DYHKITHIA.

4. Packpoiite CKOOKHU U IPUBEIUTE NOJOOHBIE, €CIIH ATO YIPOCTUT 3aIMCh (DYHKIHH.

Haiiti mpown3BoaHbIE QYHKIIHIA:
1. glx) =(1—4x™)10

@yHKIUA SIBISETCS CIOKHOM CTENEHHOH. BBeneM NpOMEXyTOYHBIM apryMeHT — u =1 —4x”. Jlus
nuddepeHIpoBaHms HY)KHO BOCIIONIb30BaThCs GopMyiion (u") = nu~t .o

¥y = 10(1 —4x%) (1 —4x*) =10 (1 — 4x*)°(—8x) = —80x(1 — 42%)

2. flx) = sinf.r - cos 2x

OyHKIMS IPEACTaBISAET COOON MPOU3BEICHUE ABYX CIOKHBIX TpUroHOMeTpudeckux GyHKuui. [losTomy
CHauaja BOCIOJIb3yeMcs mpaBuiioM nuddepenimpoBanus (U - L’j' =Uv+uv

» 1 ' 1 i .
flx) = {sin;x ~cos 2x) = (sin ;x] cos2x + sin ;x{cusEx]

) ) L )
BBenem mpoMexyTOUHBIN apryMeHT: JUIsl TepBOM PYHKIUM u = - x, JJI BTOPOH (PYHKIUH u = 2x,

[pu 1 depeHInpoBaHIH UCTIONb3yeM cleaytolue GopMyIbl: (sinu) = cosu - o, (cosu) = — sinuu,

Ve 1 1 ' .
f (x) = {sin;x ~cos2x) = (sin ;x] cosix + sin ;x{cus?r]

1 1 1 i ., 1 1 1
=cos—x-|-x]| " cﬂsEx+sfn—x-{.—sfn2x} : {_2_1'] = —cos—x rcosixy — 2sin —x - sinlx.
3 3 3 32 3

adxT 451"

3.y=

Ioga (3+10x)

OyHKIMS PEACTaBIsET COO0ONH YacTHOE MABYX CIOXHBIX (yHKIUA. [loaTOMy cHayana BOCHOIb3yeMCs
U v

e

npaBmiioM auddepeHupoBanus G) =

(2355 g log, (3 + 10x) — gis+he (log, (3 + 10x))
(log, (3 + 10x))°

y =

BBeneM npomexyTOUYHBIM apryMeHT: [js MepBOM (QYHKIUU u =3x +5x°, 118 BTOPOH (PYHKIMH
u =3 + 10x,

[Ipu quddepeHnnpoBanuy UCIOIB3yEM CIEMYIOMHUe GOPMYILL: (a*)' = a“Ina - u', (log, u)' = R

wing
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2 2
ar P sr, R PEE WO T TR PR Rt 1 TR
' [gArEax |"]=_§_.'...1+1...'l.':'—2'{'r - log, (3410277 = in2 |3r+5x° :I ]"-3.-|1+1"-"-:|_‘ l.{—1:|'r|!l|;'”+l"'1|
— = - = = - =
3 (log,(3+10x1)" (log, (3+10x17"
14
L3+ M) ind

: £l
A N TETRT) 1 lng, (34100} 21+

|:|=,g_,|.'|+l:.'l.'||;I /

4, flx) = m"cs:'nix+ arccosdx

@OyHKIMS MPEACTaBIsACT CO00M CyMMY IBYX CIIOKHBIX  OOpaTHBIX TPUTOHOMETPUYECKUX (YHKIIHH.
[To3ToMy cHauasa BOCIIONb3yeMCs paBuioM auddepenuupoBanus (U +V) = U +V,

Flx) = (nrcs:'ng.r) + (arccosdx)’

o o 3 o
BBC,I[GM IMPOMEIKYTOUYHBIN apI'yMCEHT: JIA IICPBOU Q)YHKHI/II/I u = EJ.’, JIA BTOpOU (i)YHKI_II/II/I u = 3x,

[pu muddepeHpoBaHNN UCTIONBb3yeM cleayromme Gopmymbl: (aresinu)’ = ; (arccosu) ' = —

Flx) = (nrcs:'ng.r) + {nrccusﬁx]':% (E_r)l ——(5x) = ,3 _

J1-( 1} 2 V1-15xd

5. flx) = arccosVl — e

@OyHKIUSA SABISETCS CIOKHOW OOpaTHOM TPUTOHOMETpHYECKOH. BBemeM MpoMeKyTOUHBIH _APTYMEHT
—
u =1 —e>. Jlna muddepeHMpoBaHus HYKHO BOCIIONb30BaThesa GopMynoii  (arccosu) = — —.

£ (x) = (arccosV1 — &= = = V1— e
J1-(1-g2)

[TpomexxyTOUHBIN apTYMEHT SBJISIETCS] TAKXKE CIIOXKHOW QyHKIIMEH. BBegem u i1t Hero HOBBIN
MIPOMEXKYTOUHBIN apryMEHT u =1 —&™*.

Jlst nudpdepeHmpoBaHus HY>)KHO BOCTIONB30BaThCS (hOPMYITOit
[
{\IE} - et
f'{:.r} = '[nrccus Vi—g) = _'—ﬁ'{ﬂ' - gh’} = —.;',, t . (1-¢&) =
|I,' et I St -l | {

y 1-14a2r Ivl-g=*
_i ' 1} —

¥ N gt N

(I)opMa npeacTaBJICHUsA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJHYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MOJTHOM 00BEME C COOIOIEHUEM
HEO0OXOIMMOM TOCTEOBATEIBPHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AaKKypaTHO BBHIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka ''xopomo" BBICTaBISIETCSA, €CJIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €ClIM PabOTa BBINOIHEHA HE TOJTHOCTHIO, HO
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00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIHHBIC PE3YIbTATHl U BBIBOJBL; B XOJI€
MPOBEACHUS PAaOOTHI OBUTH JOTYIIEHBI OIITHOKH.

Ouenka '""Hey/10BJIETBOPHUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOIHEHA HE TMOJHOCTHIO HITU
00BEM BBITIOJIHEHHOM YyacTH paboThl HE TO3BOJISET ClIENaTh IPABUIIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansaTue Ne 27
«PDu3nYecKue U reoMeTpUYeCKue MPHUJI0KeHUs1 IPOU3BOIHOID)

Heab: @opMHpOBaTH HABBIKM IPUMEHEHUS T'€OMETPUYECKOro M (U3MYECKOTO CMbICIA
IIPOU3BOJHOM.

BoinosiHeHne padoThl cnocodcTBYET (POPMUPOBAHUIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

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

[IK 2.1 IlmanupoBaTh W OPraHU30BBIBATH MAaTEPHUATBHO-TEXHHUYECKOE OOEeCTeueHHne Iporecca

TEXHHUYCCKOI'O 06CJ'Iy}KI/IBaHI/I$I U PEMOHTA aBTOTPAHCIIOPTHLIX CPCACTB U X KOMIIOHCHTOB

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

3ananne:

1. Haiingure yrinoBoil Ko3(p(UIMEHT KacaTeIbHOM, NPOBEACHHONM K mapabone  y = —x? + xB
TOYKEx, = —2

2. HaiinuTe yroa HakJIOHa K OCH KacaTelbHOM, TPOBEIEHHON K KPUBOH y = x3B TOUKE x, = —2

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

4. Haiimute CKOPOCTh M YCKOPCHHE B YKa3aHHBII MOMEHT BPEMEHH JUIsl TOYKH, JBYIKYIICHCS
IPSIMOJIHHEHHO 110 3aKoHy: a) S(t)=2t°-3t, t=1c.; 6) s(t)=t?+2t+1, t=3c.; B) 5(t)=2t>-3t+4, t=2c.

5. 3akoH u3MeHeHus TemnepaTtypbl T Tena B 3aBUCHMOCTH OT BpeMEHH 1 3a/1aH ypaBHEHUEM

a) T=0,2t%;6)T=0,5t>-2t;8)T=0,4t*+5t. C KaKoil CKOPOCTBIO HAIPEBAETCS ITO TEIO B MOMEHT

Bpemen# a)t=10c.,0)t=5c.,B)t=7c.

6. Teno maccoii a)100kr.,06)10kr.,B) SOKT.. ABUKETCS MPSIMOIUHEIHO MO 3aKOHY a)S:5t2-t; 0)

2
S:3t2+t+4;B) s=4t%-6t. Haiitu KMHETHYECKYIO SJHEPTHUIO Tela (%) yepes a) 4c¢.,0)5c¢.,B)6¢..

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3nauenue mpousBoAHOM (GyHKIME Y = f(X) mpu X = X, paBHO YIIOBOMY KO3()DUIMEHTY
KacaTeJIbHOU, MPOBENeHHONW K KpuBod Yy = f(x) B & Touke ¢ abcmmccoit x, , T.e. k'=7y'(xy) =
f'(xo) = tg «

/i€ -yrojl MeXJy KacaTeJIbHOU K KPUBOM B TOUKE My (xy;V,) U MOJIOKUTEIbHBIM HAaIIPaBIEHUEM OCH 0, .

2. YpaBHEHHE KacaTeIbHON K KPUBOH y = f(x) B TOUKE HMEET BHIL Y — Vo = f (xp)(x — x)-

3. HampaBnenue KpuBOi B KaX10i TOUKE ONpeeseTcs HalpaBIeHUEM KacaTeJIbHO! K Hell B 9ToH
TOYKe, MO3TOMY JJIsl HAXOXKJIEHHS yrja HaKJIOHHOW KPUBOW B JIaHHOM TOYKE HANO BBIYMCIUTH YIOJ
MEXy KacaTeJbHOU, IPOBEACHHON B 3TOM TOUYKE, U OCBIO.

4. ®dusnueckoe NMPUIOKEHUE TPOU3BOJHON: MPU MPSIMOJIMHEHMHOM JBH)KEHUU TOYKU CKOPOCTH U B
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o ds
TaHHBIK MOMEHT t =ty ecTb mIpou3BOAHAS q¢ OT Hymd s 1o BpeMeHut, BberuucieHHasg nput = tg.

< dv
YckopeHue a B JaHHBII MOMEHT t =ty ecTb npou3BoOJHasA ¢ OT CKOpOCTH VU [0 BPCMCHH t,

BBIUUCIIEHHAs IIpu t = t,.

5. B memnu 31eKTpUYecKOro TOKa 3JIEKTPHUYECKUI 3apsii MEHSACTCS C TCUCHHEM BPEMEHH T10 3aKOHY
g=q(t). Cuna Toka | ecth mpon3BoJHAs 3apsiaa ( MO BpEeMEHH .

1. Haiitu yron HakiioHa K ocHM 0,KacaTeabHON IPOBEICHHOW K KPUBOW y =sinx B TOYKE

-HaiiJIeM IPOU3BOJAHYIO (DYHKIHUIO y = sinx y'= cosx

% o : 1
-HaiiJ1leM 3Ha4eHHEe MTPOU3BOJHON B TOUKE x,, =§ y G) = cosg =

o - 1
-TAHICHC YIJIa HAKIIOHA KACATe/IbHOM B IAHHOM TOUKE PaBeH k = tg o , OTKY/a o= arctg_~ 26,6°

2. IMox xakumu yritamu napabona y = x2 + x IIepecekaer och 0. ?
u x

-Haiinem Touku nepecedeHus mapadbossl ¢ OChIO O,, PEIIUB CUCTEMY
{y =x+x {[—1: 0)
y=0 (0;0)

-[Tapabona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrmoBsie K03 dUIIUEHTHI
KacaTelbHBIX K Mapadoie B 3TUX TOYKax

v=0+x)=2x+Lk(-D)=2(-D+1=-1,k(0)=2-0+1=1

- BBIYHCIWIHA YIJIBI &, u &, , oOpa3yeMble KacaTeIbHBIMH B TOYKaX IMEpecedeHUs: mapadoibl ¢
OCBIO 0, tg ocy= —1,00,=135% tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTelbHON K KpUBOH y = 3x? — x B TOUKE x5 = —1

-HaAEM NPOU3BOJIHYIO KPUBOU B TOUKE X

y'=(3x2-x)=6x—1;y(-1)=6(-1)—-1=-7

-HalJIeM KOOPJIMHATY TOYKH KaCaHUS:

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

-I0CTaBUM B (GOPMYJly YpaBHEHHS KacaTeJIbHOM:

y—4=-7x+1)

yv—4=—-7x-7

7x + v + 3 = 0 — ypasHerue xacamensHorl

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

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIMMOM TIOCTEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aMUCH ¥ BBIYMCIICHUS.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IMO3BOJIIET IMOJYYUTh TMpPaBUIIbHBIE PE3yJIbTaThl W BBIBOJIBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
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IIpakTHyeckoe 3anaTue Ne28
Hccaenopanue GyHKUMH ¢ IOMOIULIO IPOU3BOAHOM M NOCTPOeHUEe IpagUuKOB

Heab: ®opMupoBaTh HABBIKM HCCIIEOBAHUS (YHKIUH C MOMOIIBIO MTPOU3BOJIHON U MOCTPOCHUS
rpaduKoB.

BoinosiHeHne padoThl coco0CTBYET (POPMUPOBAHUIO:

OK 01 BeiGupats cioco0sl penieHus 3agad npoecCUOHATbHON AEATENbHOCTH MTPUMEHHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

OK 03. IImanupoBath U pealn30BbIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIMYHOCTHOE Pa3BHUTHE,
IPEIIPUHUMATENbCKYIO JEeSTEIbHOCTh B PO eCCHOHANBHON cepe, UCIO0Ib30BATh 3HaHUS 10 PaBOBOi
1 (UHAHCOBOM IPAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaIUAX

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

IIK 2.1 IlnanupoBaTh M OpraHU30BBIBaTH MaTepUATbHO-TEXHMUYECKOE oOOecleyeHue Ipolecca

TEXHUYCCKOI'O O6CJIY)KI/IB3.HI/I$I " pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

MartepuanbHoe obecnieueHue: VHIUBUIyalbHBIC 3a/IaHUs, TAOJIHIA TPOW3BOIHBIX, KOHCIICKTHI
JICKIINN.

3aganue:

1. HampspkeHue Ha KOHAEHCATOPE MEHSIETCS OT BPEMEHU I10 3aKOHY
U(t) = t3 — 9t? + 15t + 10. Haiizure MOMEHT BpEMEHH, IIPH KOTOPOM HAIPSKEHUE JOCTUTHET
MaKCUMaJbHOTO 3HAYECHUSI.

2. DyHKIUA 33J1aeT TEXHOJOTHIECKH mporiecc. Haiure 3xcTpeMymbl (YHKITUU:
Flx) = x* — 4x?,

3. OyHKIMS 3a/1a€T TEXHOJIOTHIECKUi mporecc. Mccnenyiite GyHKINIO HA MOHOTOHHOCTD H

skeTpeMyMsbl: f(x) = 3x° — 25x% + 60x

4. Haifnute mpoOMeXyTKHU BRITYKnocTH Gynkmmn: f(x) = x* —10x? + 36x* + 100

5. OyHKIMS 3a7aeT TexHonormueckuid mporecc. Mcecnenyiite QyHkuuioo mo olmieil cxeme u
MOCTpOMTE ee Tpaduk:
1. flx) = 5x% — 35,

2. flx) =

X
x4

ITopsinok BbINoJIHEHUs padoOThI:
1) 3Banwummre QyHKIIHIO.
2) Ompenenure, KaKMM aJITOPUTMOM HYXKHO BOCIIOJIB30BATHCS /ISl BHITIOJIHEHHUST 3a/1aHHS.
3) IlpumeHUTE COOTBETCTBYIOIIHMIA AITOPUTM.
4) 3amuImTe OTBET.
5) Ecan HeoOXoIuMMO MPOBECTH MOJHOE HCCeAO0BaHUE (PYHKIMH, TO MPOBEAUTE €ro, HUCIOJIb3Ys
0O0IIyr0 CXeMy UCCIIEIOBAHUS:

1. Haiitu o6nacte onpenenenust pynkuuu D (y).

2. Haiitu (eciu 3TO He BBI3BIBACT 3aTPyTHCHHI) TOUKHU MEepPecedeHus rpaduka ¢ 0CIMU KOOPIMHAT
(mpu Xx=0wu npu y = 0).
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3. UccnenoBath GyHKIHMIO Ha MIEPUOJUYHOCTD, YETHOCTh U HEYETHOCTD.

4. HaifTu uHTEpBaJIbl MOHOTOHHOCTH, TOYKH KCTPEMYMOB U 3HaUCHHS (DYHKIIMH B THX TOYKAX.
5. Haiitu mHTEpBaJIbl BRITYKJIOCTH (BOTHYTOCTH) ¥ TOUKH neperuda rpaduka GyHKINU.

6. Haiitn acuMnToThl rpadguka QyHKIUH.

7. HaiiTu ononHUTENbHBIE TOUYKU U TOCTPOUTH rpadyK 10 Pe3ysIbTaTaM UCCIIeIOBAHUS.

&. Haiit 00s1acTs 3HaYEHUIA.

1. HUccnenoBath GyHKIMIO y = x> — 6x? + 9x — 3 U MOCTPOUTH TpaduK.

-pyHKIIMS OnpeesieHHa Ha BCeH YMCIIOBON MPAMOI: D(x): x € (—0; )

-nanHas QyHKUUA HE SBJISIETCA HU Y€THOM, HU HEYETHOMU: y(—x) = (—x)3 — 6(—x)? + 9(—x) — 3 = —x® —
6x2 —9x — 3 = —(x3 + 6x% + 9x + 3) # —y(x)

-HalAEM TOYKY IIepecedyeHMs rpauka ¢ OCblo O, , mojorag x =0 , IOIYYUM y = —3 TOYKH
nepeceyeHus rpaguka c ocelo O, B JAaHHOM Ciy4yae HalTH 3aTPYAHUTEIBHO.

-HaAEM MPOU3BOAHYIO: y' = (x3 — 6x% + 9x — 3) = 3x* — 12x + 9

-HaWIEM KPUTUUYECKUE TOUKH, JJIsl ATOTO y' = 0 ,T.€ 3x? — 12x+ 9 =0

X2 —4x+3=0;x;, = 1;x, =3
-uccueayeM GyHKIMI0 Ha MOHOTOHHOCTD

+ - +

v

1 3
(—o0; 1) u (3; ) rpaduk QPyHKIIUU BO3pACTAET, (1;3)-yObIBaET
-uccienyeM QYHKIHIO Ha SKCTPEMYM:
y(1) =1-6+9 —3 = 1; A(1; 1)Touka max
y(3) =27 — 54 + 27 — 3 = —3,B(3: —3)Touka min
-HMCII0JIb3Ysl ITOJIyYE€HHBIE TaHHbIE CTPOUM HUCKOMBIN TpaduK.

.S

w

N

D
™
L~

of % Jo & & 10 1

[REY
[—

ed
NG

1S

[0,

2. HccrnenoBaTh QYHKIIUIO M TOCTPOUTH €€ TpaduK.

x

j:‘:

2x—2’

1. O6nacts onpenenenus Gyrkuun D(f) = (—oo; 13U (1; +00)
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2. Tpu mocTaHOBKe 3HaUCHHs x = 0 mosyuum y(0) = 0.

Takyro ke TOUKY HOJYYHM, €CIU NMpHUpaBHsAeM (QYyHKIHMIO K Hya0. Touka x = 0 - eIWHCTBEHHAs
TOYKa IIEPECEUEHHUS C OCAMU KOOpAUHAT.

3. [IpoBepsieM HyHKIHIO HA YETHOCTh

J.{_x] = (-x)? = — x

- tx+2

yi—x) = ylx); y(—x) = —y(x).
Wrak, QyHKIMS HUA YeTHAsl, HU HeYETHAs!, HEIICPHUOIUUCCKasl.

4.J1511 OTHICKaHUSI MHTEPBAJIOB MOHOTOHHOCTH BBIYHCIISIEM TIEPBYIO MPOU3BOAHYIO (PYHKIIUU

o 2x(2x—2) =22 4xt —ax — 20 22t —4x
M T @-2f T (zx-2)f
[IpupaBHUBas ee K HYIIO, TOIYyYUM KpUTHYeCKUEe TOUkH x = 0;x = 2. OHM pa3OuBarT 001acTh
OIIpeAeIIeHUs Ha CIEAYIOIINE HHTEPBAIBI MOHOTOHHOCTH (—o2; 0 U (0; 1)U (1 2) U (2; +o0)

0]
F

Uccnenyem noBeneHne Mpou3BOIHOM ClieBa U CIIpaBa OT HAMJACHHBIX TOUEK pa3OUeHHS.

I'padmyecku mHTEPBATBI MOHOTOHHOCTH OYIyT UMETh BU]T

\ 4

Uccnenyemast pyHkuust Bo3pacTaeT Ha MHTepBaiax (—ece: 0} U (2: +e2) u yObIBaeT (0: 1) U (1: 2).
5.Touka x = 0 TOYKa JIOKAIBHOTO MaKCUMyMa, ¥ = 2 — JJOKaJbHOr0 MUHMMYyMa. Haiinem 3HaueHue

(byHKHHH Voax = 0; Yoin = 2

6.. JInst OThICKaHUSI MTHTEPBAJIOB BBITYKJIOCTH HalJIEM BTOPYIO IPOU3BOIHYIO

o Wr-y@x-2-@F --2@x-2p02 8 8 1
T (2x— 2)* T 2x-2° 8x-1)7% (x-1)3

Takux MHTEpBAIIOB HET, MOCKOJBbKY BTOpas NMPOW3BOIHAs HE NMPUHHMAET HYJCBBIX 3HAYCHUH B
00J1acTH ONpeaeIeHHUs.

7. llpsimast x = 1 — BepTUKaJIbHAS aCUMNTOTA (PYHKUMHU. YpaBHEHHE HAKIOHHOM aCUMIITOTHI HMEET

BUA v=Fhkx+b,

L= fix) ’ xt " x” " 1 L
T ah= x _mex(E_r—2:|_r_rl—-t?=2x:—2.r_xl—-t£?_g_5
Tox
. x* 1 Coxt—x(x—1) o oxt—xTtx . x . 1 1
bl Y TR T oy TRy Tl T dR 2T
X

KoHeuHbIi1 BUI IpSIMON CIEAYIOIINAN
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8.Ha ocHOBe MpOBEJCHHOTO aHalW3a BBHINONHAEM MocTpoeHHe rpaduka QyHkumu. s 3Toro
CHayaja CTPOMM BEpPTHKAJIbHBIE M HAKIOHHBIE ACHMIITOTHI, 3aT€M HAaXOJUM 3HadeHWe (yHKIUU B
HECKOJIBKHX TOYKaxX M M0 HUX MIPOBOINM ITIOCTPOCHHUE.

y=(x+1)/2

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

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBHIOJIHEHA B ITOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIUMOM TOCIEA0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBHIMOJHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThl U BHIBOJBI; B X0OJI€

MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
Ouenka '""Hey10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOJTHEHHOM 4acTH pabOThI HE MO3BOJISAET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 29
Pemienne npukiIagHbIX 32124 ¢ IOMOIUBIO IPOU3BOAHOM

Heab: ®opMUpOBaTh HABBIKM MPUMEHEHHS TIPOU3BOTHON K PEIICHUIO (PU3MUECKUX 3aja4 U 3a]a4
¢ mpodecCHOHATTLHOI HATPaBICHHOCTHIO.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BsiGupath crnocoOsl pemieHus 3a1a4d npodhecCHOHATbHON ESTEIbHOCTH MPUMEHUTENEHO K
Pa3IMYHBIM KOHTEKCTAM

OK 03. [TnanupoBaTh U peaan30BbIBaATh COOCTBEHHOE MpOo(deccnoHalIbHOE 1 THYHOCTHOE Pa3BUTHE,
MIPEANPUHUMATENIBCKYIO JIEATETLHOCTh B TPOECCHOHAIBHON cepe, UCTIOIb30BaTh 3HAHUS 110 MPABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE
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OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJAULIMOHHBIX POCCHUICKUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHH3ALMHM MEXHAIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOLIEHWH, NMPUMEHSTh CTaHIapThl
AHTUKOPPYIMIIMOHHOTO TTOBEJICHUS;

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHH KIuMaTa, MPHUHILHUIBI OEpexIIMBOro MPOU3BOACTBA, 3PGEKTUBHO JIEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUSIX

OK 08 HMcnonbs3oBath cpeacTBa GU3MUESCKON KYJIBTYPHI IJIs1 COXPAHCHHS M YKPETUICHHS 3I0POBbS B
nporecce MpohecCHOHATBPHONW JEATETbHOCTH M TOJJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIlMeH Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKAX.

I[IK 2.1 IInmanupoBaTh W OPraHU30BBIBATH MaTEPHATBHO-TEXHUUYECKOE OOECICUYCHHE Tpolecca

TEXHUYCCKOI'O O6CJIY)KI/IB3.HI/I$I U pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

MartepuanbHoe obecniedenue: VHauBuayanbHble 3aJaHusl, TaOIUIA TPOU3BOAHBIX, KOHCIIEKTHI JICKIUH.

3aganme:

1. Touxa aBuxkercs 110 3akony X(t) = 2t3 + 3t .Uemy paBHa CKOPOCTH B MOMEHT BPEMEHH t =
2c?

2. YpaBHeHME JBMXEHUS MaTepHaIbHON TOUKM BI0JIb ocu uMeet Bua S(t) = —0,5t3 + ¢t + 2 (m).
Haiitu yckopeHue Touku B MOMEHT BpeMeHu t = 2 c.

3. 3akoH M3MeHEHus Temreparypsl T Tela B 3aBUCHMOCTH OT BpeMeHHM U 3a7aH ypaBHEHHEM
T = 0,2t*. C xaKoil CKOPOCTHIO HArPEBAETCS TEJIO B MOMEHT BpemeHu 10 ¢?

4. Konn4ecTBO 3JEKTPUYECTBA, NPOTEKAIOIIETO 4Yepe3 MPOBOJHUK, 3ajaercs (HOpMyJIoH.
Q= 2t3 — 3t? + 4. Haiiqure CUJTY TOKA B KOHIIE 4-11 CEKYH/IBI.

5. MaxoBHK, 3a/epKHBacMbIii TOPMO30M, 3a t ¢ moBopaumBaeTcsi Ha yroi ¢ = 5t —0,4t% (pag).

OHpC,Z[eHI/ITB YIJIIOBYIO CKOPOCTH & MaXOBHKa B MOMECHT BPEMCHU t = 2 C ¥ HANTH MOMEHT OCTAHOBKH

BpallleHUs
6. Cwia TOKa U3MEHAETCS B 3aBUCHUMOCTH oT BPEMEHU 1o 3aKOHY
I =2t%+3t(l — B ammepax, t — B cekyHaax). HaiiTu cKopocTh M3MEHEHHs CHJIbI TOKa B KOHIE 8-if
CEKYH/JIBI.
7. Teno Maccou 3 KT JIBHXKETCS MPAMOJIMHENHO o 3aKOHY

S(t) = 2t3 + 4t? — 2t . HaiiguTe KMHETHYECKYIO SHEPTHIO Tella uyepe3 2 ¢ T0cjIe Hayana JBUKEHHS.

8. Temno Maccon 2 KT JIBAKETCS MIPSAMOJIMHENHO o 3aKOHY
X(t) = 2t — 3t + 2 . Haiigure cuity, KoTopas Oy/leT IeCTBOBATh Ha TENO 4Yepes 3 ¢?

9. Onpenenurte HaNpsHKEHUE HEKOTOPBIX AJIIEMEHTOB LIETH 3JIEKTPOMEXaHMUYECKOTO anmapara 1o
3akoHy Oma (U = IR) npu conpotuBienun R = 0,1 Om. Ilpu sTom 3apsij, mpoTeKaArOIIHiA 1m0
NPOBOJHMKY 3a 2 ¢, 3a7aercs ypapHeHueM q(t) = 2t3 + 3t2.

10. B MaruuTHO# nenu neiicTByet nmoctosiHHbIi ncrounuk DJIC £(t) mwis mpoBepku
ANIEKTPOMAarHuTHOro JBUrareins. Berancnuts 3Hauenne D/1C 3a npomeaiyo o1Hy CEKYHIY IIpH

. N 1
MarHMTHOM TIOTOKe, KOTOPBIi 3a1aH Gopmymnoit @ (t) = 3 t3 —3t% - 1.

Ilopsinok BbINOJHEHHSI padOThHI:
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1. IIpounTath 33729y ¥ ONMPEIACTUTH CIIOCO0 €€ peIIeHUsI.
2. [Tpumenuts popmyny audQepeHInanbHOTO UCYUCICHUS IS PEIICHUS 3a/1a4H.
3. 3amucaTh OTBET.

1. Teso mBWGKETCS MPSIMOJMHEWHO 10 3aKoHY S(t) = §t3 — 2t? + 4t (m). OnpenenuTh CKOPOCTh

ero aBvxeHus B MomeHT t = 10 c.
Pemenue. ckomast CKOpOCTB - 3TO MMPOM3BOIHAS OT ITYTH, TO €CTh

2
v(t)=S'(t)=§-3t2—4t+4=2t2—4t+4

B 3agaHHBIi MOMEHT BpEMEHHU

v(10) =2-100—-4-10+ 4 = 164 wm/c.

Otger: 164 M/c

2. 3akoH u3MeHeHus Temmeparypel T Tena B 3aBUCMMOCTH OT BpPEMEHHM 1 3ajaH ypaBHEHHEM

T = 0,2t%. C kaKol CKOPOCTBIO HarpEBAETCsl TEIO B MOMEHT Bpemenu 10 ¢?

dT 5
CkopocTbh HarpeBaHus Tella €CTh IPOU3BOIHAS TemnepaTypsl T o Bpemenu t: == (0,2t)" = 0,4t.
Ckopoctb HarpeBanus Tena npu t =10 c:

(S)e=10 = 04+ 10 = 4 (rpan/c).

3. KomuyecTBo nanekTpuyecTBa, MPOTEKAIOIIETO 4Yepe3 MPOBOAHHK, 3aaaercsi (HopMyIoil.
Q= 2t3 — 3t? + 4. Haiigure CUJTY TOKa B KOHIIE 4-11 CEKYH/IbI.
Cuita Toka I ects mpousBoaHas 3apsiaa q mo Bpemenu I = q ' (t).

I1(t) = Q(t) = (2t3 — 3t%2 + 4)| = 6t% — 6t.

[(4)=6-42—6-4=72A.

(I)opMa npeacTraBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISACTCA, €CIIM padOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOI0IEHUEM
HE0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJHEHBI BCe
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISCTCSA, €CIM pabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOJTHEHHOW YaCTH TaKOB, YTO TO3BOJISIET TIOJYUYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM pabOTa BBHIMIOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE

IIpakTnyeckoe 3ansitue Ne30
Haxo:k1eHne onTHMAJIBHOTO Pe3y/JIbTaTa ¢ MOMOIIbIO MPOU3BOIHON B MPAKTHYECKHX
3ajgayvax.
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Heab: @opMupoBaTh HABBIKK MPUMEHEHUS MPOU3BOAHON (DYHKIIUU MPU PEIICHUU TPUKIATHBIX
3aJ1a4 Ha HKCTPEMYM.

BoinosiHeHune padoTsl criocodcTBYeT (POPMUPOBAHUIO:

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

OK 03. [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO JeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS 10 MPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B PA3IMUHBIX KU3HEHHBIX CUTYaIIUSIX

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

OK 06. TIlposiBasiTh T'pakAaHCKO-MATPUOTHYECKYIO IO3UIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4E€TOM TapMOHHU3AIMH MEXHAIIMOHAJIBHBIX M MEXPETUTHO3HBIX OTHOILICHHH, MPUMEHSITh CTaHIApThI
AHTUKOPPYIILIUOHHOTO TOBEACHUS;

OK 07 CopuelicTBOBaTh COXpPAaHEHUIO OKPYXKAIOMIEH Cpebl, PECypCOCOEPEIKCHHUIO, MPUMEHSTH
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUIBI OSpeXIMBOTO MPOMU3BOACTBA, d()(HEKTUBHO AEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KYIbTYpHI ISl COXPAHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccuoHabHON JeITeNbHOCTH M MOJAJEPKaHUS HEOOXOIUMOro YpOBHS (u3MdecKon
[IO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBaThcs mpodhecCHOHANBHON JOKYMEHTAIMe Ha rOCyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

[IK 2.1 IlmanupoBaTh W OPraHU30BHIBATh MAaTEPUATBHO-TEXHHYECKOE OOEeCIeueHne Ipolecca

TEXHHUYCCKOI'O 06CJ'Iy>KI/IBaHI/I$I U PCMOHTA aBTOTPAHCIIOPTHLIX CPCACTB U X KOMIIOHCHTOB

MarepuanbHoe obecneyenue: VHIuBHayanbHBIE 3alaHusl, TAOJIWIA TTPOU3BOIHBIX, KOHCIICKTHI
JIEKIINN.

3aganue:

1. Omnpenenute HauOoOIbIIEe 3HAUCHUE PATHOIICKTPOHHOTO CUTHAIIA 32 TPOMEXKYTOK BPEMEHHU OT
1
0 10 9 cexyH/I, €ClIi caM CUTHAJ 3a/1aH ypaBHeHueM S(t) = 3 t3 — 4t? — 9.

2. Nwmeercs KBaJIpaTHBIA JHCT KECTH, CTOPOHA KOTOporo paBHa 60 cMm. BeIpeszas mo BceM ero
yriaM paBHBIE KBaJpaThl U 3arudas OCTABIIYIOCS 4YacTh, HY)KHO M3TOTOBUTH IPOU3BOJICTBEHHBIN SIIIIMK
6e3 KpbIKU. KakoBbl 10KHBI OBITh pa3Mephl BEIPE3aeMbIX KBaJIPaTOB, YTOOBI POU3BOACTBEHHBIN SIINK
uMen HanbonpIIni 00beM?

3. IIpoektupyercs KaHall CUCTEMBI CIMBA C MPSIMOYTOJbHBIM ceueHueM 4,5 . KakoBbl JOJIKHBI
OBITh pa3Mepbl CEYEHHUs, YTOOBI JJIsI OONUIIOBKM CTEHOK W JIHA TIONUIO HAMMEHBIIEe KOJINYECTBO
Matepuana?

4. IlpuObuib (GUPMBI 3aBUCUT OT oOOBEMa MPOU3BOJACTBA X (€1.) M ONpenensercs Kak
y=-x>+21x* ~72x—-150 . Haiitu 00BEM NPOU3BOACTBA, MPU KOTOPOM MPUOLLTE (DUPMBI OymeT
MaKCUMaJIbHOM.

5. Pacxox roprouero snerkoBoro apromoOmitst (iutp Ha 100 kM) B 3aBUCHMOCTH OT CKOPOCTH X
KM/4 TpH JBIJKEHHMM Ha 4YeTBepTOil mepenaue MNpHOIM3UTEIBHO ONHMCHIBaeTCs  (yHKUUEH

f(X)= 0,0017 x* —0,18x +10,2 . TIpu KkaKoif CKOPOCTH pacXoj TOprodero OyaeT HauMeHbImi. Haitaure
3TOT PACXOI.

6. ABTOMOOMIIH TPUOJIMKACTCS K MOCTY CO CKOPOCTBIO 72 KM/4. Y MOCTa BUCHUT JIOPOKHBINA 3HAK

77



«36 kM/u». 3a 7 ceKyH 10 Bbe3Jla Ha MOCT, BOJUTENb Ha)KaJl Ha TOPMO3HYIO nefans. C paspemaeMoi au
CKOPOCTBIO aBTOMOOMIIb BhEXaJl Ha MOCT, €CJIM TOPMO3HO# yTh onpesensercs popmyinoi s =20t —t??

JInst OTBICKaHUSI HAUMEHBIIEro M HauOoIbLIero 3HaueHus GyHKUuH, auddepeHImupyemMoil BHyTpH
OTpe3Ka M HENPEPHIBHOM Ha €ro KOHIAX, CIEAyeT HAWTH BCE KPUTHUYECKUE TOUYKH (DYHKIUH, JI)KAIUe
BHYTPU OTpPE3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMHM B STUX TOYKAaX M HA KOHIIAX OTpe3Ka, a 3aTeM U3 BCEX
MOJTYYeHHBIX TAKUM 00pa30M 4HCell BEIOpaTh HAMMEHbIee U HanOobIIee.

ITopsinok BbINOJHEHHUSI PAa0OTHI:

1. Haxoaum KpuTHUYECKHE TOYKU (PYHKINH.

2. IlpoBepsiem, KakHe U3 HalIEHHBIX KPUTHUECKMX TOYEK JIEKAT BHYTPH 3a/laHHOTO OTPE3Ka.

3. Haxomum 3HaueHWs (QyHKIMM Ha KOHILAX OTpPE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPHIC
MIOTNAJAl0T B ATOT OTPE30K.

4. W3 Bcex nmoJydyeHHBIX 3HaUeHUH (QyHKIIMU BbIOMpaeM HauMeHbIIIee U HaubobllIee.

3amaua 1. IIpouHocTh Oajaku TPSMOYTOJBHOTO CEYCHHS MPOMOPIHMOHAIBHA IMPOU3BEACHHUIO €€
IIMPUHBI Ha KBajapaT BbICOTHL. Kakoe ceueHue AOKHA MMETh Oanka, U3 LWIMHIPHUYECKON 3aroTOBKU
paauyca R, utoOs1 €€ mpouHOCTh Obl1a HanboMbIIeH? (pUCYHOK 1)

ZR

X

PI/ICYHOK 1 — ceuenue OaNKu U3 HHHHHﬂqueCKOﬁ 3aroTOBKH

Pemenune. CocraBieHne Marematndeckoil mozenu. OntumusupyeMass BelIWYMHA - MPOYHOCTh
0anky, TMOCKOJNbKY B 3ajade TpeOyeTcs BBISICHHTb, KOrja HpOYHOCTh Oanku Oyner HauOoJbLIeH.
O003HaUMM ONTUMHU3UPYEMYIO BEIHYMHY OYyKBOH y. IIpOYHOCTH 3aBHCHT OT HIMPHUHBI U BBICOTEHI
IpSMOYTOJIbHUKA, CIyXKalllero oceBbiM ceueHueM Oanku. Ilupuny Oanku o0o03HauMM OYKBOHM X.
[TockonbKy OceBoe cedeHHe MPEACTaBIseT co00# MPSMOYTrOIbHUK, BIMCAHHBIA B OKPYKHOCTH paanyca
R, T0 0 X < 2R

BbicoTa h mpAMOYronbHHKA CBA3aHA C €ro WIMPHHOH cooTHomeHmem * + 1 =4R* (o teopeme
Iugaropa), 3uaunr, ' = 4/ — ",
xh?

IIpouHoCTh Ganky y NponopHHOHabHA IPOU3BeAeHuI0 * 1. e. YV = kxh? (roe koapdunment k —

HEKOTOPOE MOJIOKHUTEIBbHOE '—II/IHCJ'IO).
3uaunt ¥ = Ex(4RR* —x*),rpex € [U; 2K].
PaboTa ¢ cocTaBiIeHHOM MOJIEINBIO.
Juts pyrkmun ¥ = Fx(4RR* — x%),rae x € [0; 2R} g0 waittu Y an6-
Nmeewm:
Mmeen: v = &Ry — krx®
V' =&4kR?— 3ix?
[TpupaBHUBaeM POU3BOAHYIO HYIIIO, TOITYYUM
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4kR?-3kx%=0

2R . 2R

Xy ==

&)
]

L |

X= .‘.‘1 =
3a,Z[aHHOMy OTPE3KY MPUHAIIICIKHUT JIMIIb TOYKA N

Brruncnum 3HadeHne (QyHKIMY B TOYKE HA KOHIIAX oTpe3ka B Toukax 0 u 2R.
Nmeem
f(0)=0 fQ2R)=0 f (j—g) > 0 3HAYHUT Vigus =f (:_;)'

B 3aaa4yc CIpalmBacTCsA, KaKOC€ CCUCHUC [OJDKHA UMCTb 6aﬂKa HaI/I60HBHleI\/JI IMPOYHOCTH.
BBIHCHI/IJ-H/I, 4TO HIKMpHHA HNPAMOYI'OJIBHHUKA, ABJIAIOIIAsA OCCBBIM CCUCHUCM HaI/I6OHee HquHOﬁ 6aﬂKI/I,
iR
Vi

paBHa
Haiinem BbICOTY:
h® =4R*—4*
hA=aR? — 2 _ B
3 2
h = 2 \EJ n - W‘E

OtBer: CeueHueM OalKu JOJKEH CIYKUTh NMPSAMOYTOJbHUK, Y KOTOPOTO OTHOIIEHUE BBICOTHI K
ITUPUHE PABHO ' V2

3ameuanue: KpannduuypoBaHHble MacTepa IPUXOAAT K TAKOMY e Pe3yJIbTaTy, OIMUPasiCh Ha CBON
ONBIT, HO OHM TPHHUMAIOT YKa3aHHOE OTHOIICHHWE paBHBIM 1,4 (IpuOMMKEHHOE 3HAYEHHE
UpPPaLMOHAIILHOTO YKCIIa KaK pa3 paBHO 1,4).

®opma npeacTaBieHUs pe3yJIbTaTa: BBIOIHEHHAsS padoTa.

Kputepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISAETCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOJI0IEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCE
3aIIMCU U BEIYUCIICHUA.

Ounenka ''Xxopomo" BBICTaBISIETCSA, €CJIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ounenka '"ya0BJIeTBOPUTENbHO'" BBICTABISETCSA, €CIM paboTa BBHINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TOMYUYUTh MPABUIIbHBIC PE3YJIBTATHI U BHIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHITIOJHEHA HE MOJHOCTHIO WM
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISAET CIeaTh MPAaBUIHHBIX BHIBO/IOB.

Tema 3.2 UHTerpas u ero npuMeHeHue

IIpakTuyeckoe 3anaTue Ne 31

Hurerpau u nepsoodpasnasi. Haxoxknenue HeonpeaeJeHHbIX HHTErpajaoB NP MOMOLIHU
CBOMCTB HHTEIPAJIOB

Hean: @PopMHupoBaTH HABBIKU BBIYHMCIICHUSI HEONPEJEICHHBIX HWHTErPaioB METOA0M
HEIOCPEICTBEHHOIO MHTETPUPOBAHUS IIPU IIOMOIIM CBOMCTB MHTETPAJIOB.
Brinosinenue padorsl cnoco6cTBYeT GOPMUPOBAHMIO:
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OK 01 BeiGupats crioco0sl penieHus 3aaad npoecCHOHATbHON JAEATENbHOCTH MPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 03. [ImanupoBath U pealn30BbIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE U JIMYHOCTHOE Pa3BHUTHE,
IPEANPUHUMATENBCKYIO EITEIFHOCTh B TPO(ECCHOHANBHON cdepe, HCIOIb30BaTh 3HAHUS 110 IPAaBOBOH
1 (UHAHCOBOM IPAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaIUAX

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

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOU KapTOW IIPOEKTa HAUTH CIICIYIOIINE UHTETPaIbl:

1. fo3 —%xz + 5) dx
2. [3(2x* — 1) dx
3+ 5x%)dx

4. [+ Dax

- J(5Vx® — 735 dx

w

ol

ITopsinok BeINOJHEHHS PadOTHI:

1. 3anummuTe 3aganue. HenocpeacTBeHHOE HHTErPUPOBAHNE OCHOBAHO HA MPSIMOM UCIOJIb30BaHUU
TaOIUIIBl HHTErpaJioB. MOTYT MpeACTaBUTHCS CIIEAYIOLINE CIIyqau:

1) laHHBIA MHTErpaJl HAXOAUTHCS HEMOCPEJICTBEHHO 110 COOTBETCTBYIOUIEMY TaOJIUYHOMY
UHTETpaly.

2) JlaHHBII MHTErpaj MOC/e MPUMECHEHHS CBOWCTB 1M 2 MPUBOIUTCS K OJHOMY WIIM HECKOJILKAM
TaOJIMYHBIM HHTErpaIaMm;

3) JauHblid  WHTErpajg  IOCIEC  JJIEMCHTAapHBIX  TOXKACCTBEHHBIX  MpPEOOpa3oBaHUIl  Ha
MOJIBIHTErpaiIbHON (YHKLMEH W, TpPHUMEHss CBOWCTBA, MNPUBOJUTCS K OJHOMY WJIM HECKOJIbKUM
TaOJIMYHBIM HHTETPAJIaM.

2. IlpounTterpupyiite ,MCIOIb3Yys TAOIUIy HHTEIPAJIOB. Y IPOCTUTE MOIYYUBIIYIOCS (PYHKIHUIO.

Xoa pa0doThI:
Haiitn cnenyrommue nHTErpasbl:
1. f6x*dx —wmcrmomb3yeM cBOMCTBO 2 U hopmyiry 2.

fxndx _ xn+1

+ ¢ Ilomyunm:

wtl XZ+1 X3
Jox?dx=6[x*dx=6—+c=6—+c=2x"+c
2+1 3
2. [4(x* —x+3)dx  Hcnome3yst ceoiictBa 1 u 2 u, popmyibl 1 u 2 mOIydHM: 4 [ x?dx —
3 2
4fxdx+12fdx=4%—%+12x+c=§x3—2x2+12x+c
- moctosHHas wHTerpupoBaHusi C paBHa anreOpandeckol CymMMe TpeX TOCTOSHHBIX
UHTETPUPOBAHUS .

3 2
3. f2(3x—1)2dx=2f(3x—1)2dx=2f(9x2—6x—1)dx=2-9%—2-6%+2x+c=6x3—6x2+2x+

4.
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= dx
e
Gx* S5x° 3x 4
= ———+—=+—|dx
s x= x= x=
. 3 .
:j(ﬁx“—5+—+=}x'“)d.r
x
:6jx:dx—5jn’x

dx , 6. gy . 4
+3 | —+4 | xdx= ?—5x+3[ﬂ|x|+—l+lﬂ'=2x’—5x+3lr1|_r|——+lf.'
x - x

J‘ﬁxé—sf +3x+ 4

dopma npeacTaBJieHUs pe3yJbTAaTAa: BHIIIOJIHEHHOE 3a/1aHHE

Kpurepun oneHku:

Ounenka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka ''Xopoio'" BBICTABIISACTCSA, €CIU BBINIOJHEHBI TpeOOBaHUS K OILECHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CIM pPadoTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B X0OJI€
MPOBeJICHUS pabOThI ObUIN JOMYILEHBI OIIMOKH.

OueHka '""Hey10BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTA BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJTHEHHOM YacTH pabOThI HE MO3BOJISAET CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansitue Ne 32
HNHaTerpupoBanne MeToI0M 3aMeHbI IEPEMEHHOH

Henb: @opMUpOBaTh HABBIKM  BBIYMCIICHUS HEONPEIEICHHBIX MHTETPAIOB METOJOM 3aMEHBI
IIEPEMEHHOM.

IIpakTnueckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (QYHKLUS, HempepbiBHAs (YHKIMS, TPOU3BOJHAs,
nepBooOpasHas, ONpeeseHHbI WHTErpail;, YMEHUE HaXOAWUTh MPOW3BOJHBIE AJIEMEHTAPHBIX (YHKIIMM,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEpUaAlIbl; HCCIEI0BATh B MPOCTEHIINX Ciiydasx (pyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HAuOOIbIIME W HAMMEHbIINME 3HaueHUs (YHKIUM; CTpPOUTh TIpadUKHM MHOTOUJICHOB C
MCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YEeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PELICHUH 3ajad
Ha JBW)KEHUE; pelllaTh MPaKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HauOoJbIINE U HAaUMEHbIINE 3HAYeHMUS,
Ha HaX0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HEMPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TIepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH U (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHE HaxXOJuUTh ACHUMIITOTHI Tpaduka
(GyHKIMHU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO U KOMITO3UIIUH (PYHKIUH,
HaXOJUTh ypaBHEHHE KacaTelbHOM K rpaduky (QYyHKIMHM, YMEHHE HCIOJb30BaTh IMPOU3BOJIHYIO IS
uccreoBaHust (YHKIMH, JUIS HAaXOXKACHUS HAWIYUIIEro pelIeHUs B NPUKIAAHBIX, B TOM YHCIE
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COILIMAJIEHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a/1auax, Ui ONPEIeIeHUsI CKOPOCTH M YCKOPEHUST; HaXOIUTh
womam M 00beMbl (QUTYp C MOMONIbIO HMHTETpajia; IPHUBOIUTH IPHUMEPHl MaTEMaTHYECKOTO
MO/JICIIMPOBAHUS ¢ TOMOIIBIO AU(epeHInanbHbIX YPaBHEHUH;

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1ad npo(ecCHOHaTbHON NeATEIbHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03 IlnaaupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U JIMYHOCTHOE PA3BHUTHE,
MPEPUHUMATEIBCKYIO JESTEIILHOCTh B MPOPECCHOHANBHON cdepe, NCTIONB30BaTh 3HAHMS 110 TIPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3ananmue:
B cooTBeTCTBHH C TEXHOJOTHYECKOM KApTOM MPOEKTAa HAUTH HMHTETPaIbl:
1. f(12x —5)dx
dx
2. | —
f (6x+5)2
[ xVx2 —7dx
COoSX
[ r—=dx
mnx

. [ tg2xdx

w

[Sa TN

Iopsaok BhIMOTHEHUE PAGOTHI:

B ocHOBe WHTErpHpOBaHUSI METOJIOM 3aMEHBI IEPEMEHHOH (MM CIOCOOOM TIOCTAaHOBKH) JISKHUT B
OCHOBE MHTETPHUPOBAHUS METOZOM 3aMEHbl MEPEMEHHOH (MM CIIOCOOOM MOCTAHOBKHU) JIEXKUT CBOMCTBO
WHBAPUAHTHOCTH (OPMYJ HHTETPHPOBAHMsS, KOTOPOE 3aKJIOUaeTcs B clenyrooniem: ecid [ f(x)dx =
F(x) +c, 70 [ f(w)du = F(u) + ¢, e u(x) npousBoaHas auddepeHimpyemas GyHKIHs OT X.

3aMeHa IepeMEeHHOM B HEONpeAeIeHHOM UHTErpaje MpOM3BOANUTCS C IOMOIIbIO MOJCTAHOBOK JIBYX
BUJIOM:

1. x=¢() , rne t-HOBas mepeMeHHas, a ¢(t) HemnpepblBHO AuddepeHuupyemas (GyHKIUSA
JFdx = [ f(@(®))g'(D)dt

2. t=pu(x) ,rae t-noBas nepemenHasi, Toraa: [ f(u())u'(x)dx = [ f(t)de

2 dx
1. [2
f 8+x3

-T.K. d(8 + x3) = 3x%dx , TO

J‘ x?dx 1J‘d(8+ 3x%)
8+x3 3) 843
-rojiaras 8 + x* =t , HOTy4UM: %f% = iln(t) +c= §1n|8 +x3|+¢

f cos xdx _ f d(sinx)

IIO3TOMY, MCIOJB3ysd IOACTAHOBKY t = sinx , IPUXOJHUM K Ta6J'II/ILIHOMy

4+sin?x 4+sin?x
dt

MHTerpany: [ — =%arctg % +c= %arctg (%) +c
e¥dx _ d(e¥)
3. f\/9—t2 N f\/9—t2 .
t

v .1
-BOCITOJTb30BABIIINCH MTOJCTAHOBKOM t = e*, MPUBOIUM K TAOJHYHOMY HHTETpaly [ o = aresing +
—t

X

c= arcsin% +c
Ipumeuanue: dx = id(ax +b)
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1
xdx = Ed(xz)

e*dx = d(e¥)
dx
— = d(In(x)
x
cosxdx = d(sinx)
15x"dx
4 .Jrl:l_x!-:l-d-
1-x"=¢t
152ax |G -F)=del g5, , ¢3 5 5
—x = | —3x'dx=dt |= | —==-5| tT7dt= -5 +C= 3-|-|_f_': — 4+ C
a-=y | ar | 4 -3¢ -3 3t 31—+
xdx = — ?

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CIIU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIUMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka '"ya0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €CiIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TAKOB, YTO MO3BOJISIET ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

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

Tema 3.2 UHTerpaJ u ero npuMeHeHue
IIpakTnyeckoe 3ansitue Ne 33

Teopema HeroTona-JIeii0HuIa. Boruncienue onpeaeieHHbIX HHTEIPAJI0B Pa3In4HbIMH
MeToaMu

Heab: HayunTHCS BBIUUCIATH ONpeieleHHbIN HHTerpal no gopmyne Hetotona-JlelioHuma.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupath crocoOsl pemieHus 3a1ad npohecCHOHaIbHON NeSTENbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 03. [TnanupoBaTh U peaan30BbIBATh COOCTBEHHOE MPO(HECCHOHATBFHOE U JINYHOCTHOE Pa3BUTHE,
MpeaNPUHUMATEIbCKYIO JeSTENIbHOCTh B MPoQeccHOHaNbHOMN cdepe, UCIOoIb30BaTh 3HaHUS 110 TPaBOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

I[IK 2.1 IlnanupoBaTh W OpPraHU30OBBIBATH MAaTEePHAILHO-TEXHHUYECKOE OOecledeHne Mporecca

TEXHUYCCKOI'O 06CJ'Iy>KI/IBaHI/I$I 1 pEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U X KOMIIOHCHTOB

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTBI JIEKIIUH.
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3amanmue:

B cooTBeTCTBUM C TEXHOJIOTUYECKOW KapTOH MPOEKTAa HANTH UHTETPaIbI.
2

1. ] 2x?dx

4
[(8+2x—xﬂj.:fx
2

AIN

. f[:r'll ? cosxdx

(cos x —3sin x)dx

[EEY
|
x
N
o
x

—_— i N[Ny

|
N
>
N

Meto10M 3aMEHBI TIEPEMEHHOI:
6

xdx
1J;x -6

4
2j2x 5)
3

3. IS\/X + 2dx
0

1
4, I(x3 +1)*x* dx
-1
IMopsinok BbINoOJIHEHUs padOTHI:
1) Mcnonp3ys TabIuIly MHTETPAIOB HAMTH HHTETPal
2) Ucnonb3ys popmyny Herorona — JleliOHuma

&
[ rmax=

= F(b)— Fla)
HaWTH ONPENEICHHBIN HHTETpa

Brrunciuts onpeneneHHblil HHTErpal
2

_[ 2xtdx

1

PemeHHe'

< (2)

IExgcx’x 2] Pdre (f)|1 = —(23 %)= —(3 1= % _14_ 4%
1

(1) BLIHOCI/IM KOHCTaHTY 3a 3HaK UHTEerpaia.

1+l
Ix” dx = +C
(2) Unrerpupyem mno Tabiauie ¢ MOMOIIBIO CaMOW MOMYJISpHONH (QOpMyIIbI n+1

1
§ 3
[TosBUBIIYIOCS KOHCTAaHTY uenecoo6pa3Ho OTACIUTh OT & W BBIHECTH 3a CK06Ky. JlenaTe 3TO HE

00s13aTeNbHO, HO JKENATeIbHO — 3a4eM JINIITHUE BEIYUCICHUS?
(3) Ucnonszyem dopmyny HeroTona-JleiiOnuma
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L= F(b)- Fla)

3
[ £dn=r)

3 o o o
CHauana MOJCTABJISIEM B + BCPXHHUHU IPEACTI, 3aTEM — HHIKXHUU IIPECACIL. HpOBO,Z[I/IM JaJIbHCHUIITHNEC
BBIYMUCIICHUSA U ITOJTy4aceM OKOHYATEJIBbHEIM OTBET.
Brerancaurts onpeﬂeneHHmﬁ HHTCTPal

4
j(8+2x—x3).:fx
!

Pemrenue:
4

i(g +2x— xf‘).:fxggidﬁ 2imfx— jx:‘dxfg(x}tg +2. %(f)tz - % ) i

-2 -2 -2
= 84— (=20 + (4* — (-2% —%(43 — (=271 =8 6+(16-4) —%(64+8}| =

=484+12-24 =36

(1) Ucnionp3yem CBOMCTBA TMHEHHOCTH OINPEACICHHOTO0 HHTETpaa.

(2) NnTerpupyem mno tabnuiie, Mpu 3TOM BCE KOHCTAHTHI BBIHOCUM — OHU HE OYAYyT y4acTBOBaTh B
MOJICTAHOBKE BEPXHETO U HUIKHETO Ipeea.

(3) Hns xaxgoro w3 TpEXx crnaraeMelx npumensem ¢opmyny Hbprotona-Jleitbnuna:

F(X),= F(b)~ Fla)

CoBer: mepea TemM, Kak HCHOJb30BaTh ¢opmyay HbworoHa-Jleii0HULIa, 10J1€3HO NPOBECTH
NPOBEPKY: a caMa-To NepBoo0pa3Hasi HalileHa NPABWIBHO?

Tak, TpUMEHHUTETBPHO K paccMaTpUBAEMOMY IMpUMEpPY: Mepel TeM, Kak B TMepBOOOpa3HYyIO
3
x
Bx+xi -2
byHKIIMIO 3 MOICTaBJIATH BEpXHUN ¥ HIDKHUM TIpEeebl, >KEIaTeJIbHO Ha YEPHOBHKE

MPOBEPUTH, a NPABUIBHO JIM BOOOIIE HaWaeH HeompeneneHHbi unterpan? duddepenumpyem:
f

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

[Tonydyena ucxonHasi MOABIHTErpaibHAs (PYHKLMS, 3HAYUT, HEONPEJECJIECHHbIN MHTErpaj HailJieH
BepHO. Teneps MOxxHO U hopmyny HeroToHa-JIeltOHMIIa TPUMEHUTB.

Metoa 3aMeHbI ITepeMEeHHOH

Beruucnure uHTETpasl.

B xdx
1. e

BBeneM HOBYIO IEPEMEHHYIO t = x? — 6
Huddepennman OyneT paBeH dt = 2xdx

Beraucimm rpanuiel nHTErpupoBanus 11=25-6=19, t2=36-6=30

B Ixdy LJ-!D ar

L
Boimonunm noacranosky S Jy ===l =

-~ L 1 L it
Boraucium, mosyunBuiuiics uurerpan 5 fnl30l -2 inl18] =2 =

®opma npeacraBaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHHe/

Kpurepum ounenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aITMCH U BBEIYMCIICHMS.

85



Ounenka ''Xopomo" BBICTABISIECTCS, €CJIHM BBIMONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOIYUYHUTh NIPABUIIbHBIC PE3YJIbTAThl U BBIBOJIBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTnyeckoe 3ansaTue Ne 34
Bobrunciienune miomaaeit puryp u o0LemMoB TeJI

Heab: PopmMHupOBaTH HABBIKU IOPUMEHEHUS. ONPEIENCHHbIX MHTErpajoB JJsl BbIUYUCICHUS
wiomaei puryp u 00beMoB Tel.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriOupats cnioco0sl pemeHus 3a1ad npohecCHOHaIbHONW JesITeIbHOCTH MPUMEHUTEIBHO K
Pa3JIMIHBIM KOHTCKCTaM

OK 03. [InanupoBath U peann30BbIBaTh COOCTBEHHOE NPO(ECCHOHAIBHOE U JTMYHOCTHOE pPa3BUTHE,
MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B IPOPECCUOHATIBLHOM cdepe, UCIIOIb30BaTh 3HAHUS TI0 TPABOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYalUAX

OK 06. IlposBasaTh TIpaxaaHCKO-NATPUOTHUECKYIO IIO3ULIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHHE HA OCHOBE TPAJUIMOHHBIX POCCUICKUX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YUETOM TrapMOHU3AIUN MCKHAOWMOHAJIBHBIX W MCKPCIUTUO3HBIX OTHOIHGHI/II\/II, MNPUMCHATE CTaHAAPTBI
AHTUKOPPYIIIMOHHOTI'O TIOBEACHUS;

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIEH cpeabl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KIMMaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
‘-IpC3BI)I‘~IaI\/JIHI)IX CUTyalusx

OK 08 Hcnonb30BaThk cpeAcTBa (PU3NYECKON KyIbTYPHI AJIi COXPaHEHHs U YKPEIUJICHUs 310pOBbsI B
npouecce MpodeccHoHaTbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (PU3MUECKOU
MIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpodheccnoHaNbHOM JOKYMEHTAIe Ha rocyJapCTBEHHOM M MHOCTPaAHHOM
A3BIKAX.

IIK 2.1 IlnanupoBaTh M OPraHU30BBIBATH MaTepUATbHO-TEXHMUYECKOE oOecledeHue mpolecca

TEXHUYCCKOI'O OGCJ’IY)KI/IBaHI/I}I " pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

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

3aganue:
1. ®opma 3aroToBKM HMMeET BHJ (UIYpbl, OTpaHUYEHHOM NMHMAMHU. HalTu muiomanb JaHHOM
3aroTOBKH

a) y=-x"+4,y=0
b) y=x* y=x°
c) y=e*, y=e", y=4
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2.Beruncnuts 00beM geranu
y=x%, y=1 soxpyeocuQY

Iopsa0K BINOIHEHHUS PAGOTHI:
1) mocrpouts rpaduku (yHKIHI
2) HalTh 00JIaCTh, OTPAHUYCHHYIO STHMHU I'paprKaMH
3)  cocTaBUT onpeeleHHbIA HHTErpal, 1/ HaX0XkIeHHU IUIOIA1 HaiileHHOH 061acTn
a)  Ecmu ¢pynxums f(x) HeoTpunarensbHa Ha oTpeske [a;b], To muomans S moj kpusoit y = f(x) Ha [a;b]

b
(puc. 2) YMCIEHHO paBHA ONpENEJEHHOMY HMHTerpamy or f(x) Ha gaHHOM oTpeske: S = I f (x)dx
a

(reoMeTpuYECKHil CMBICII ONPEEIEHHOT0 UHTErpaia).

B y=six!

ol G 5= Puc.?2

b)  Ecnu dynxuus f(x) — HemosoxuTeNbHAs Ha OTpe3Ke [a;b], To mwiomans S mox kpusoii y = f(x) Ha
[a;b] (puc. 3) paBma ompenenennomy uuTerpaty ot f(x) Ha [a;b], B3STOMY €O 3HAKOM «MHHYCY:

S:—Tf(x)dx.

iz}

’ < Puc. 3

¢) Ecmu dynxums fy(x)> fi(x) ma orpeske [a;b], To miomans S GUrypbl, 3aKTIOYEHHOH MEXKILY
b
kpuBbIME Y = f,(x) u y = f,(x) Ha [a;b] (puc. 4) onpenensercsa hopmysoit S :J'(fz(x)— f,(x))dx.

a

Puc. 4

Haiitu miomaap 3aroToBKM AeTanu, KoTopas umeer ¢popMmy (GUryphl, OrpaHHUYEHHON rpadukaMu
GyHKIMH y=x*—3x+2uy=x—1

Haiinem npenensl MHTErpUPOBaHUS - TOUKHU MepecedyeHus rpadukoB pyHKIMMA, A 3TOrO MPUpPaBHIEM
TpaBble YaCTH UCXOMHBIX (DYHKIMIA M PELIM MOJTy4UBIIeeCcs ypaBHeHue - — 3x + 2 = x — 1. KopHamu

9TOIr0 YpaBHCHHA ABJIAIOTCA YUCIIA X = lpux= 3, CJICOOBATCIIbHO, OHU U ABJIAIOTCA MpEACTIaMU

WHTETPUPOBAHUS.
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3Ha4nT, TIIOMAAb (UTYPHI pPaBHA:
=z 3 z
5= ff(x—l]dx—ff(x:—i‘rx+2)dx =“T—x—[x?—aj 42x)=45-3-05+1—

z7 1 _ .1
(?—3-4,54-6—54- 1,5—2)—13 (kB.eg.)

4 1
Homyunim, 4o miowans puryps papsa 13 (kB. ex.)

Ecnu o6macte nmeet OoJiee CJIOKHYIO CTPYKTYDY, et CIIeayeT p336I/ITB Ha IMPOCTLIC YaCTH .

[Tpumep 2
Bbruuciute 00beM jgeranu, KOTOpas HAECHTUYHA Tely, [OJY4eHHOMY BpalleHHueM (Urypsl,
= Ty 42 -
OTpPaHUYEHHOM JTHHUAMU » — 2x—x VT 0 BOKpyr ocu 4|
Pemenne: Kak u B 3a1aue Ha HaXOK/JCHHUE IUIOIIA/M, pelIeHHe HAYMHAETCS ¢ YepTexKa II0CKOoi

(l)ld[‘ypbl. To C€CTh, Ha IINIOCKOCTH A0Y H606X0,I[I/IMO IIOCTPOUTH (I)I/Il"ypy, OTrpaHUYCHHYIO JIMHUAMU

y=2x—x°

1

Hckomas mmrockast (bnrypa 3alTpuxoBaHa CMHUM LBCTOM, UMCHHO OHa W Bpalla€TCd BOKPYI OCHU
DX B pE3yJIbTAaTC BpALICHHUA IMOJYYACTCA TaKasd HEMHOI'O SII\/’II_IGBI/II[HaSI JICTaromasl Tapejika, KOTOpas

CUMMETPUYHA OTHOCUTENBHO OCU o4
O0beM TeJia BpalieHUs MOKHO BBIYHMCINTD 10 opmyJie:

]
v =] 7 (x)dx

Brruncium 00BeM Tena BpalleHU, HUCTIONB3Ys JaHHYIO bopmyny:
A 2 2
= ;rrjfﬂ(xj.:fx = ;?TI(Ex— ) dr = ;?T_[ (4x* — 4% + xMdx =
a 1] i}
3 5
= ir. 4i—x4+x_|§:ﬂ'[2—16+E—D]:]ﬁ_ﬁ
3 5 3 5 15
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3 16

s 2 w3358

OTtBeT:
dopma npeacTaBjieHus pe3yJbTaTa: BBIIIOJHCHHOE 33/IaHHE

Kpurepun oneHku:

Ouenka "0oTJIMYHO" BBICTABISICTCS, €CJIM paboTa BBIMOJHEHA B MOJIHOM 00BEME ¢ COOIIOIEHUEM
HE0OXOIMMOM TOCIEN0BAaTEIbHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHEBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MpOBeIeHUS] pabOThI ObUIH JOMYIIEHBI OIIHOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PAbOTa BBHIMOJIHCHA HE MOJIHOCTHIO HITU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TTO3BOJISET ClieaTh MPAaBUIbHBIX BHIBO/IOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme

IIpakTuyeckoe 3ansaTue Ne 35,36
du3znyeckue NPUI0KeHNs HHTErpajaoB

Henb: ®opMupoBaTh HABBIKK MPUMEHEHHS ONPEEIIEHHBIX UHTErPAJIOB K PELICHUIO (PU3NUECKUX
3a1a4

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BriGupats crocoObl pemieHus 3a1a4d npoecCUuOHATbHON 1eATENbHOCTH MPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCUOHATBLHOE U JTMYHOCTHOE Pa3BUTHE,
NPEINPUHUMATENbCKYIO JeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTIONb30BaTh 3HAHUS O MPaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3IMYHBIX JKU3HEHHBIX CHTYaIHIX

OK 06. IlposiBisATe TIpakJaHCKO-NATPUOTHYECKYIO MO3MIHMIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HAa OCHOBE TPAIUIIMOHHBIX POCCHHCKUX JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHH3AlMHM MEKHAIMOHAIBHBIX M MEXPETUTMO3HBIX OTHOUIEHUH, MPUMEHATh CTaHAAPThI
AHTUKOPPYIIIMOHHOTO TIOBEACHUS;

OK 07 CopeiicTBoBaTh COXpPAHEHUIO OKpY’KaloIIel Cpeibl, pecypcocOepekeHHI0, MPUMEHSThH
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHILHUIIBI OepexIINBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHSIX

OK 08 Vcnonb3oBaTh cpeacTBa GU3NUECKON KyJIbTYphI JJIsl COXpAaHEHHs U YKPEIUIEHUS 370POBbs B
nporecce MpohecCHOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBatbest mpodecCHOHATBHON JOKYMEHTAIMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

[IK 2.1 IlnmanupoBaTh W OpPraHU30BBIBaTH MaTE€pPHAIbLHO-TEXHUYECKOE OOecledeHue Ipolecca

TEXHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I U pEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U X KOMIIOHCHTOB

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

1) Beruucnure maccy ydactka ctepxkua X1= 0 10 xo=3 (M), eciu ero JuHeiHas MII0THOCTh 3a/1a€TCs
dopmyoit p(x) = x% + 1(xr/n).

2) CkopocTh JBWKEHHS Ha KOHBeWepHOU jeHTe v=v(t). Hailinem nyte S, npoijaeHHBIHA
COJIEP>KUMBIM KOHBEHEPHOM JICHTHI 32 IPOMEXKYTOK BpeMEHH OT t1=2 10 tp=7 MUH.

3) Teno OpomieHO BEPTUKATBHO BBEPX CO CKOPOCTBIO, KOTOpash M3MEHSAETCS IO 3aKOHY
V=29.4-9.8t m/c. HaiiTu HauOOIBIIYIO BEICOTY MOABEMA.

4) BbIYUCIIUTE KOJTMYESCTBO JICKTPUUECTBA, TPOTEKIIIErO MO0 MPOBOJHHUKY 3a IPOMEXYTOK BPEMEHU

[3;4], eciu cuuta Toka 3amaercs hopmyitoi 1(t) = 3t°+2t.

ITopsinok BbINMOJIHEHHSI PA0OTHI:
o _ pkz
1) 3anucath HOpMyILy, UCIIONb3Yys OMPECIICHHbIN HHTerpal & = J'r1 vitldt

2) Beruucnuts onpeneneHHslid HHTErpal

— (g2 -
1. CkopocTh IBMKEHHs Ha KoHBeifepHoii nente ¥ = (91" — 8t)y/c. Haiitu myTs, npoiiaeHHBIH
COJIEP’KUMBIM KOHBEUEPHOM JIEHTBI 32 4-10 CEKYH/Y.

Pemenue:  cormacHo  ycnosuto, 1) = 9t* - 8t, tp =3, =4 (CnenosarensHo,
4 .
s = f3 (9t% — 8t)dt = [3t3 — 4t%]% = 83 (m).

2. Boruncnute Maccy yyactka crepakHs X1= 0 10 Xo=1 (M), eciiu ero JinHelHas INIOTHOCTh 3aJ1aeTCs
dopmymoii p(x) = x* + 1(kr/n).

Pewenne:

Cornacho opmyie, numeem:

m = //II:J')([J'

5
1

. 3 (1 3 3
5 P 1 0 |
m / (-"- + ]) dr = (IT + .T) ‘“ - 7 + 1 — (? + ;) = q

0

Orser: 1,33 kr

3. Teno OpoIIeHO ¢ MOBEPXHOCTH 3€MJIM BEPTUKAIBHO BBEPX CO CKOpocThio V = (39,2—9,8t) m/c.
Haiiti HanOoNbIITyIO BEICOTY MOABEMA TEJa.

Pemenue: Tea0 MOCTUTHET HAMOOJIBIICH BBICOTHI TIOABEMA B TAKOI MOMEHT BpeMeHH t, korya v = 0,
T.e. 39,2—9,8t =0, otkyna t= 4 c. I[To popmysne (1) nHaxomum h=78.4

(I)opMa NpeaAcCTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/laHNUE

Kpurtepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CITM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TIOCTIEIOBATEILHOCTH JEHCTBHI; B OTBETE MPABWIBHO M AKKYpPaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka '"yI0BJIETBOPUTENbHO'" BBICTABISAETCSA, €CIM paboTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITIOTHEHHOW YaCTH TaKOB, YTO TIO3BOJISIET MOJIYYUTh IPABUIIHHBIC PE3YIbTAThI U BBIBOJIBI; B X0J1€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBHITIOJHEHA HE MOJTHOCTHIO WM
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00BEM BBLITTOIHEHHON YaCTH pa6OTI>I HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

Tema 4.1. KoopauHaTbl M BEKTOPBI
IIpakTuyeckoe 3ansitue Ne 37

BekTopsbl. [deiicTBusi ¢ BekTOpamu. /JlekapTroBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
Paccrosinne Mexxny TOUKaM#

Iean: HaydnTbest NpUMEHATh TEOPETUYECKHUE 3HAHUS IIPU PELICHUU 3a/1a4.

BoinosiHenue padoTsl criocodcTBYeT GOPMHUPOBAHUIO:
OK 01 BreiOuparp crmocoObl pemieHus 3amad npodecCHOHATbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM
I[IK 2.1 IlmanupoBaTh W OpPraHU30BHIBATH MAaTEPHAIBHO-TEXHUYECKOE OOECIeUeHHe Tporecca

TEXHHUYCCKOI'O O6CJ'Iy>I(I/IBaHI/I$I U PCMOHTA aBTOTPAHCIIOPTHLIX CPCACTB U UX KOMIIOHCHTOB

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

3ananne:

Pemmure 3amaun:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIM4YeCTBO OYKB B (paMUIIHH
p- Mecs1 poxKACHUS

1. Jlansr mse touku: A(m; —n;0) u B(p; —n; 2).Pasnoxure BEKTOp AB IO BEKTOpaM Gasuca H
HaWJUTEe ero JJIMHY.

- > > - — - -

2. Jlansl BexTopel a=pi— j+mk u b=ni+ pk Haiiaure koopnuHatsl BekTOpa c=ma-nb

— - > —
3. Beruncnute ckajgsipHoe  mpousBercHue BekTopoB(a—2b)-a, ecnm a:{— m; n; p} "

b={0;—p;n}.

— -
4. Tlpu KaKOM 3HAUCHHH «x» BEKTOPhHI A = {m;—n; X} b= {— 2m; 2n; p} GyAyT KOITMHEAPHBIMU?
5. B TexHOJOTHYECKOW KapTe 3aJaHa 3JCKTPUYeCKas [elb M3 MapajUlelbHO COSTUHEHHBIX

3JICMCHTOB!:
I Is 17 le
C—|> —— ¢ —>= b —= a
U |1 |2 |3 :: |4 |5
(o, g *
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Haiinure BekTop TOKa I Ha Bxoze JIEKTPUYECKON LIEIH, €CIIU TOKU NapaJlIeIIbHbIX BETBEH MOKHO
3aJ1aTh BEKTOPaMHU: fl(n;m;p), fz(z;n;7), 73(3;m;1), Is, (0;n;3), 75(4;2n;1).

6. Teno, Ha KOTOpOE JEHCTBYET MOCTOSHHAS CUIIA F= (2n; —3p; 5), nepemenaercs Mo OTPE3Ky
npsMoii u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beraucnure paboTy 3TOH CHIIBL

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. BHUMaTeabHO 03HAKOMBTECH C YCIOBUEM 3aaHMUSL.

2. llonp3ysick KOHCIEKTaMM JIEKIUi, moadepure HYX HYHO (OpMYITy HIH COOTBETCTBYIOIIEE
YCIJIOBUE JJISl PELLICHUS 3a1a4u.

3amaga Ne 1. Jlanel Touku A(—3;1; —1) 1 B (2; —4; 1).

. .
Paznoxure BeKTOp AB 1O BEKTOpaMm Oa3uca M HAAWTE €ro JTUHY.
Pemenue.

1) Xg = {2 —(-3);-4-11 —(—1)} = {5;—5;2} - KOOpAUHATEI BEKTOPA.
2) PaznoskuM AB II0 BEKTOpam Gasmca:

AB =5i-5+2K.

3) dnuny |AB| Haiiiem o gopmyre:

a=x*+y*+12%;
|
AB|=,/52 + (=5)® +2° =/64 =/9-6 =3./6 .
Samgaua Ne 2.
Jlanbl BekTopsl @ = i—3 j+ K 1 b = 2i+ k .Haiiaute Koop/MHATE BEKTOpPa ¢ = a— 2 b .Pemenne
a={-31}.

b={-201); 2b={-402).

C=a-2b={-31)- {-40;2}=fl— (-4)-3-01-2}={5:-3-1}.
3amaga Ne 3

Brramcnute ckanspaoe npoussenenue (2 at B) : g, ecnnt a = {,0;3} u b= {2-1:1}.
Pemenne

1) Haiiném koopauHaTsl 2 a:

2a=1{2,06)

2). Haiiném koopauHaThl 2 a+b:

2a+b={2,0,6}+ {2-11} = {4,-17.

3). Haiiném ckansipHoe mpou3BeeHNE:
(2a+b)-a=4-1+0-(-1)+3-7=25.

OtBeT: 25
3agaua Ne 4.
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N -
ITpu KaKOM 3HAYEHUH «x» BEKTOpH & = {4;—6;x} n b = {—

N |-

3
; 2 ;3¢ OyayT KOJIIMHEAPHBIMHU?
VY c0BHE KOTMHEAPHOCTH BEKTOPOB:

— — Xl yl YA
a ¥ b KOJUIMHEAPHBI, €CIU — = —— =

1
X, Y2 4

—8=—; x=-24.

OTBeT: x=-24.

33,[[8.‘{8. Ne5 B TexHONOTHYECKOM KapTC 3aJiaHa JJICKTPUYCCKas LCIIb U3 IapaJlVICIIbHO COCAMHCHHBIX

3JIEMEHTOB:
I Is I le
o —= —4= Cc —= b —= a
LJ %yll %ylz éylg :::::: $’|4 ‘é |5
e,

Haitgute BekTOop TOka [ Ha BXOJE JIEKTPUUYECKON LEMH, €CIM TOKU MapajuieIbHbIX BETBEH MOYKHO

3aJ1aTh BEKTOPaMHU: f1(1;2;3), 72(2;1;7), f3(3;1;1), f4, (0;2;3), f5(4;2;1).
Pewrenue:
3anuchIiBaeM B BEKTOPHOI Gopme ypaBHeHHE nepBoro 3akoHa Kupxroda.

Tok Ha BXOAC LECTIN paBCH CYMMC TOKOB BCEX IMApaJIJICIIbHBIX BETBEMN:
I=h+L+L+1I,+1s
[= (1+2+3+0+4;2+1+1+2+2;3+7+7+3+1) = (10;8;15)

3amgauga Neb

Teno, Ha KOTOpOe AEUCTBYET MOCTOSIHHAS CHJIA F = (4;-3;5), nepeMenaeTcs o oTpe3Ky MpsiMoi
u3 Toukd A (-5; 2; -1) B Touky B (1;3;2). Berancaure paboTy 3TO# CHITBL.

Pewrenue:

Vmeem AB=(1-(-5))i+(3-2)j+(2-(-1))k=61+] +3k

Teneps Bocmob3yemcst popmyrnoir W= F*AB=4%*6-3*1+5*3=36

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepun onenkmn:
Ouenka "oTJHMYHO'" BBICTABIACTCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM

HCO6XO,HHMOﬁ IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC NPABUIIBHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYHMCJICHUS.
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Ounenka ''Xopomo" BBICTABISIECTCS, €CJIHM BBIMONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBIMOIHEHA HE TOJHOCTHIO, HO

00BEM BBITTOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIIBHBIC PE3YJIBTAThl U BBIBOJIBI, B X0OJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCSA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbI
IIpakTuyeckoe 3ansitue Ne 38

JexkapToBa cucTeMa KOOPAUHAT HA IJIOCKOCTH. Y PABHEHUS NIPAMOIi, OKPY:KHOCTH. Pemenue
3a/1a4 Ha PacnojoKeHue NPAMbIX Ha IVIOCKOCTH.

Heab: @opMUPOBATh HABBIKM COCTABJICHUS YPABHEHUH IPSAMBIX U OKPYKHOCTEH, OIPEAEIATh UX
B3alMHOE PAaCIOJIOKEHUE HA MJIOCKOCTH.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 Beibupath crnocoObl pemieHds 3aaad NpoPecCUOHANBHON eATEeIbHOCTH MNPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

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

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJIM4YecTBO OYKB B (paMUIIHH

p- Mecs1 poxKACHUS

1. HaiiTu TOuKy nepeceyeHus NpsMbIX: mx —py+n=0 U x—y—p =0.

2. HaiimuTe OCTpBIN YroJ MeXIy PSIMBIMH:

mx+ny—p=0Hunx—py—nm=0.

3. CocraBbTe ypaBHeHHE TpsAMOii, mapamienbHoil npamoit PX+Y—M=0 u npoxoxsmeii gyepes
Touky A(—n; 1).

4. N3 touxku A(m; —1) wa npamyio NX+ py+1=0 onmymen nepnemmuxynsp. CocTaBbTe ero
YpaBHEHHUE.

Iopsaok BbINOJIHEHUS PA0OTHI:
1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Tlonmb3ysick KOHCHEKTaMH JEKIUH, MoAOepuTe HYXKHYI (OpMYITy WIH COOTBETCTBYIOIIEE
yCIIOBHUE JJIsl pEeLIeHUS 3a7aun

3amada Ne 1
Haiitu TOYKY NEPCCCUCHUA TTPAMBIX:
2Xx+3y-12=0u x-y-1=0.

Pemmm cucremy:
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{2x+3y—12=0, {2(1+ y) +3y —12 =0,

X—-y-1=0; X=1+Yy;
2+2y+3y-12=0, 5y =10, y =2,
Xx=1+Yy; x=1+Yy; X=3.

OtBeT: TOUKa M (3; 2).

3amgaua Ne 2
OnpeenuTh yrojl MeX1y IPSMbIMH, 3aIaHHBIMH YPaBHCHHUSIMH

2X—-3y+6=0u Xx+5y—-2=0.

Pemenue
Haiinem yrioBbie KO3 GUIIMEHTHI TUX MPSIMBIX:
2x—3y+6=0; X+5y—-2=0
-3y =-2X—6, Sy=-X+2,
y—gx+6 y——£x+g
37 5 5
2 1
k, =—. k,=—=.
'3 5
y k, —k,
IlogcraBuM  HaWACHHBIE  3HAYEHUS k, u k, B (opmyimy: gp=———.
1+k, -k,
L2 B
gp=—2155 - R
1+(-2)-= =
53 15
tgp=-1 @=135"

[TonydeHHbI yronm MexAay NpsMbIMH - Tynod. CMEXHbI ¢ HUM, OylIeT OCTphIi, TO €ecTh
¢, =180° —135° = 45°,

3amaua Ne 3
1. CocraBbTe ypaBHeHHe TpsAMOii, mapamiensHoit mpamoit 9X +3Y —7=0 u npoxoxsmeit yepes
Touky A(-2;6).

Pemenne
CocraBum ypaBHEHUE Iy4Ka MIPSAMBIX, IIPOXOASAIINX yepes TOYKY
A(-2;6).

y—6=K(x+2)

HaxonuMm yrinoBoit ko3¢ (GUIIMeHT J7aHHON IPSIMOiA:

3y=-5x+7,
5 7. 5

y=——X+—-; ki =——.
3 3 3

Tak kak npsiMble MapajienabHsl, TO K, = — S YII0BOM KOO(PGUIUEHT HCKOMOM MPSAMOIA.

3
IToncraBuM HaleHHOE 3HaUYeHne K, = —g B YPaBHEHUE IIy4YKa NPSIMBIX:
y—6=k(X+2);

rocJie mpeoopa3oBaHUs MOTYIHM:
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5x+3y-8=0.

3amaua Ne 4
U3 touku A(-3;5) na npsaimyto X —2Y +3=0 onymen nepnenaukynsp. Hanucars ero ypaBHeHue.
Pemenne

CoctaBum ypaBHEHHUE nmy4yka MPSIMBIX, MIPOXOJISALINX qyepes TOUKY
A(=3;5).

y—=5=Kk(x+3).
Haiinem yriosoii kospduument K, npsmoit X —2y +3=0;
-2y=—X-3;

3

y—1x+—'
2 b

2
1
kl :E.

1

YuuteiBas YCIIOBUC MEPHNCHAUKYIIPHOCTU IIPAMBIX: kl :—k_, HaﬁHeM YpaBHCHUC HCKOMOM

2
IpsAMON

k, =-2.
y—-5=-2(x+3);
y+2x+1=0.
Otger: Y +2Xx+1=0.

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33aJaHKE.

Kputepuu onenkmn:

Ouenka "oTJHYHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOIOIEHUEM

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

Ouenka ''Xopouo'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OLEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBINOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYYUTh NTPABUIIbHBIE PE3yJIbTaThl M BHIBOJIBI; B XOJI€
MIPOBEEHUS pabOThI ObUIN AOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPUTEILHO' BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOTHI HE TTO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.
Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IpakTnyeckoe 3ansitue Ne 39

Perenne 3a1a4 Ha napauIeIbHOCTH NPSAMON M IJIOCKOCTH.

Heab: ®opMupoBaTh HABBIKA PENIEHUA 3aJa4 Ha NApaUIeIbHOCTh MPSIMOM M IIJIOCKOCTH,
KCIIOJIb3Ys IPU3HAK MMAPAJIIETBHOCTH MPSAMOU U TUIOCKOCTH.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
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OK 01 BreiObuparp crmocoObl pemeHust 3agad mpodhecCUOHATBHOW NEITEIPHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBaATh YCTHYIO U TUCbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM sA3bike Poccuiickoin
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MarepuanbHoe obecniedenue: MuauBuyaibHble 3aaHusl, CIIPABOYHBIE MATEPHAIIbI, KOHCIIEKTHI
JIEKIIUH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJIMYECTBO OYKB B (haMUJTUHU
p- mecsn poXIaACHU

3anagaNel

Touka K ne nexut B mockoctu kBajapara ABCD. Touku M u P - cepeaunst otpeskoB KB u KC.
1). Kak pacnionosxensl npsimsie AD u MP?

2). Beruucnute qiuny orpeska MP, ecniu cTopoHa KBajpara paBHa n CM.

3amaua Ne2
OcnoBanue AD Ttpanerun ABCD naxonurces Ha miockoctr P, a ocHoBanne BC orctouT oT Hee Ha
o o DA +
p cM. HaiimuTe paccTOssHHE OT TOYKH ITePECeUeHUs JUaroHaneil 1o miockoctu P, ecimu == =~

3amaua Ne3
[Tnockocte P mepecexaer croponsl AB u AC tpeyronpHuka B Toukax Bi u C; cOOTBETCTBEHHO.
B1Cy mapannensna BC u paBHa p cMm, a AC,: C,;C = m:n. Halitu BC.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHMMaTENbHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4e JaHO, CACJIaiTe PUCYHOK.

3. [Ipoananu3upyiTe yCclOBHUE 3a/1auH, pacCyxkaasi OT TOTO, UTO HYXXHO HaiTh. BcmomuuTe, Kakue
TeopeMbl U (HOPMYIIBI TOHATO0SATCS MPU PEIICHUH 3a/1a4H.

4. Pemite 3aga4dy. 3anuiimMTe OTBET.

[Ipn pemennn 3amay Ha STy TEMY MCIHOJIB3YeTCS OINPEEICHUE MapauIeNbHbIX NPsIMOM M
MJIOCKOCTH, MPU3HAK MapaJJIEIbHOCTH MPSAMOU U TUIOCKOCTH, a TAK)KE BaIlld 3HAHUS U3 TTITAHUMETPHUH.

3anaua Nel
Touku A, B, Cu D He nexar B oanoii miuockoctu. K u M — cepeaunst otpezkoB BD u CD.
1) HWmerot nu oOmmme Touku npsimasi KM u m1ockocTh, B KOTOpO# Jiexkat Touku A, B u C?
2) Beraucnure nepumerp TpeyronsHuka AKM, ecian paccTosiHuE MEXIY KaXKIOH mapod TaHHBIX
TOYEK PaBHO & CM.
Jano: x, Aex, Bex,CE «,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
1) nepecekarorcst i1 KM n o
2) Haltu Py

C
Pemenue:
o A 1) Touka K sBusercs cepenuHoil otpeska BD, Touka M-

cepenuna otpeska CD. 3HaunT ortpe3ok KM - cpenHss nuHus

K M

TpeyronbHuka BCD.
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[To cBoONCTBY cpenHell JTUHHUM TPEYyrojibHUKa KM||BC, KM = %BC. CnenosarenbHo, 0Tpe3ok KM

NapajuleieH MpsAMOM, JIeKaled B IUIOCKOCTH. Ilo mpu3HaKy napaiiesbHOCTH MIPSIMOM M IIJIOCKOCTH,
otpe3ok KM u miiockocTh napaienbHbl, T.€. He IepeceKaroTCs.

2)Pxy = AK + AM + KM

KM =-BC KM =4cm.

Paccmorpum Tpeyronpauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHbie
PaBHOCTOPOHHUE TPEYrOJbHHUKH, a oTpe3kn AM u AK- menuaHbl W BBICOTBI ITHX TPEYrOJIHHUKOB.
Haitnem 3Tu oTpe3ku:

AK = AM = VAC? — MC?

MC = 4 cMm.

AK = AM = V82 — 42 = /64 — 16 = V48 = 4/3 cm

Puy =4+4/3 +4V3 =448/3cm

3agaua Ne 2

OcnoBanne AD tpanenun ABCD naxoautcs Ha mimockoctH P, a ocHoBanue BC oTcrout oT Hee Ha

o o DA 7
5 cm. Haiinure PacCTOAHUC OT TOYKH IICPCCCUCHUA JUArOHaJICU OO0 IIJIOCKOCTH P, €Clin B = 7

i v HaHo:

/ ABCD - Tpanenus,
= AN | T > =2 BBy=5cwm, BB1+ P
= ~L I \ Haiitu: paccrosinve ot M 1o nimockoctu P

Pemenne

1) W13 Touku M npoBezem k miaockoctu P nepnennukynsip OM. CrnenosarensHo, OM- paccTosiHUe
ot M 1o miockoctu P.

2) Paccmotpum AADM u ACBM

£¢BMC = £DMC KaK BepTUKaJIbHbIC

£CBM = £ADM Kak HaKpecTJIexalue npu napamiensHsix npsameix BC u AD u cexymeit BD.

DA DM AM
3Hayut, AADM 1 ACBM NOJOOHBI U — = — = —,

CD BM CM
ba_7__DbA_DM _AM 7

= - = = =
CB 3 CcD BM cM 3
DM 7 7 3
— =-=DM =—BD,BM = —BD
BM 3 10 10

3) Paccmotpum ABB;D u AMOD
4D — obumit, £BB;D = £MOD = 90° = ABB,D ~ AMOD

BBy  BD
MO ~ MD
BB, BD 10
MO ~ 07BD 7
7
MO =—BD
10

MO =1—70-5 = 3,5 cm.
OtserT: 3,5 cm.

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:
Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BEME C COOIIOIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

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

Ouenka '"ya0BJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM padoOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITTOJIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MMOJIYYUTh MTPABWIIBHBIE PE3YJIbTATHI M BHIBOJIBI; B X0OJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

Ouenka '"Hey/10BJIETBOPHUTEILHO'" BBICTABISIETCS, €CIM Pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO HITU
00BEM BBINIOJIHEHHOM YacTH paboThl HE TIO3BOJISET ClieaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 40

Pemenne 3a1a4 HAa NePNEHANKYJISIPHOCTD NPSIMOM M IJI0CKOCTH. PelieHne 3ag1a4y Ha
NpUMeHeHUE TeopeM 0 TPEX NmeprneHauKyJaspax.

Hean: @opmupoBaTh HaBBIKM PEIICHHUs TIEOMETPUYECKMX 3aJad, MWCHOJb3ysd IPU3HAK
MEPIEHIUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMY O TPEX MEPIEHIUKYIIAPAX.

Brinosinenue padorTsl cnocod6cTBYeT GOPMUPOBAHHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad Npo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALMIO HAa FOCYIapCTBEHHOM sA3bIKe Poccuiickoi
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMAIEHOTO U KYJIBTYPHOTO KOHTEKCTa

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (paMUIINU
p- MecsIL pOKICHUS

3anmagaNel
Han pom0 ABCD. U3 Touku nepeceueHus ero nuarosaneil nposeneH orpe3ok OF, Tak, uto AF =

CF, BF = DF. Jloxaxwure, yto OF mepnienaukynsiper miockoctu pomba, orpe3ok AC nepneHIuKynspeH
mwrockoctu BDF.

3agaua Ne2

Han paBHoOenpennsiit TpeyronbHuk ABC. AC = BC = n cm, AB = m + 5 cm. U3 Bepiuns! yria
C mpoBeneH k miockoctu nepneHaukyiasap CD, paBubeiii p cMm. Haitgute paccrosHue ot touku D g0
cTopoHsl AB.

3amauda Ne3

Touku A u B nexxat B miockoctd o, M — Takas Touka B MpPOCTpPAaHCTBE, A KoTopoi AM =
m,BM = nu opTroroHaipHas TMpOEKUUs Ha IUIOCKOCTb oo oOTpe3ka BM B Tpu paza Oosnblie
OPTOTOHAJBLHOM TMPOEKIMA Ha ATy IUIOCKOCTh OTpe3ka AM . Haiimute paccrosuue ot Touku M mo
IIJIOCKOCTH « .

3amayga Ne 4

Bricota mpsimoyroneHoro tpeyrosnbHuka ABC, omymieHHas Ha TumoteHy3y, paBHa P cMm. U3
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BepunHbl C mpsiMoro  yria BoOcCTaBlIeH K  Iulockoctd  TpeyrosnbHuka ABC nepnenauxyssip CM,

npuueM CM = m + n cMm. Haiinure paccrosiaue ot Touku M no runorenysst AB.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMaTeapHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, YTO B 3aJlaue JaHO, CACIANTe PUCYHOK.

3. IIpoananu3upyiite ycioBue 3aauu, pacCy’kaas OT TOr0, YTO HYKHO HaliTu. BcnoMHuTe, kakue
TeopeMbl U (POPMYIIbI TOHAZO0SATCS MPU PELLICHUH 33/1a4H.

4. Pemmte 3aga4y. 3anuiiuTe OTBET.

[Ipu pemieHuu 3agady Ha 3Ty TEMY HUCHOJB3YETCsl OMpPENEICHHE NEPIEeHIUKYISAPHBIX NMPSAMON H
IJIOCKOCTH, IPU3HAK MEPIEHAUKYIISIPHOCTH IPSIMOM U IUIOCKOCTH, TEOPEMBI O TPEX MEPHEHAUKYISAPAX, a
TaK)Ke Ballll 3HaHUS U3 INIAHUMETPUN

3amauva 1
W3 touku mepeceuenus auaroHained napasuienorpamma ABCD mposenen orpe3ok OM Tak, 4to
MA = MC, MB = MD. Jlokaxure, yTo oTpe3ok OM neprneHuKyIsipeH MI0CKOCTH MapajiesorpaMma.
Jano:
ABCD - napaJsienorpaMm

ACNBD =0
D C MA = MC,MB = MD

0 Hoxazats: OM--(ABCD)

A E

JlokazaTenbCcTBO

1) Paccmorpum tpeyroasHukd AOM u COM. OM - obmiast ctopoHa, MA = MC 1O yCJIOBHIO, AO =
OC 1o CBOMCTBY JUaroHajed napajiesorpamma. 3HauuT, TPEYTroJbHUKHU PaBHBI [0 TPEM CTOPOHAM, T.€.
4AO0M = 4COM. CrnenoBaTenbHO, 2AOM = 2COM.

T. K. 9TH yIJIBI CMEXKHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. OM 1 AC.

2) Paccmotpum TpeyronbHukn BOM u DOM. OM - oOmas cropoHa, MB = MD 1O YCIIOBHIO,
BO = 0D 110 CBOMCTBY JMaroHajei mapasuiesiorpaMMa. 3HaYUT, TPEYTOJbHUKU PABHBI 110 TPEM CTOPOHAM,
T.€. 4BOM = 4DOM. CnenoBaTenbHo, 2BOM = 2DOM.

T. K. 9TH yIJIbl CMEXHBIE U PaBHBIE, TO OHU PABHBI 110 90°, .e. OM LBD.

OM 1 AC.
3)

OM L BD} = OM 1 (ABCD )no npu3HaKy neprneH/UKyASpHOCTH MPSIMOH U IJIOCKOCTH.

3agaua 2

Croponsl TpeyroibHuka 10 cm, 17 cm u 21 cm. M3 BepiimHbl OOJIBIIEr0 yIia 3TOr0 TPEyrojbHUKA
MIPOBEJICH MEPIEHIUKYISAP K €ro IUNIOCKOCTH, paBHBIM 15 cMm. Halinure paccrosHME OT €ro KOHIIOB 10O
OoJIbIIeH CTOPOHBI.

Jano:

¢ — AABC,AB =10 cm,BC = 17cMm, AC = 21cm
BD-(ABC),BD = 15cm
e Haiitn paccrosuue ot B u D 1o AC

Permenue

1) JlomomHUTENbHOE MOCTPOEHHUE: TMpoBereM BM L AC.
3naunt, BM- paccrosaue ot B no AC.
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DM — Hak/0HHasd
BM — npoeknusa HakioHHoW ¢ = DM L AC = DM — paccrosHue ot D no AC.
BM 1 AC.

2) s toro, uroObl HaliTH BbicoTy BM Tpeyronbanka ABC, BBIYMCIMM CHaudaja €ro IUIONIajib,

ucnionb3yst popmyiy Fepona S, =p-(p—a)-(p—b)-(p—c), p= a+;)+c
_10+17+21

p—T=24CM

Sapc = [24 - (24— 10) - (24 — 17) - (24 — 21) = V24 - 14 -7 - 3 = 84cm?

1
3) 3anumem GopMyy Ul BEIYUCIEHUS IUIOMAan S, = 5 ah

[Tpumenum 3Ty GopMyiTy K HaleMy TPEYTOIbHUKY: S apc = %AC - BM.

y 28
Boipazum u3 o10ii popmynst BM:  BM = %
284

BM =—=8cM
21

4) Paccmotpum TpeyronbHuKk BDM- npsiMoyroibHbId, T.K. BD L (ABC).

ITo Teopeme [MTudaropa naiinem DM:

DM? = BD? + BM?

DM? = 152 + 82 = 289

DM =+289 =17 cm

OTBeT: paccTosiHUSL OT KOHIIOB HepIeHIuKysipa 10 cTopoHbl AC paBHbI 8 cM 1 17 cm.

(I)opMa NnpeacTaBJICHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pabOTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCTIEOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ounenka ''xopomo" BBICTaBISETCS, €CIM BBINONHEHBI TPeOOBaHUS K OIEHKE "OTIWYHO", HO
JOTYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABISETCSA, €ClIM paboTa BBHINOITHEHA HE TOJHOCTHIO, HO
00BEM BBITIOTHEHHOM YaCTH TAKOB, YTO TO3BOJISIET TIOJMYUYUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJI€
MPOBeICHUS pabOThHI ObUTH JOMYIIEHBI OIIUOKH.

Ouenka '"Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE MTO3BOJISET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B MPOCTPAHCTBE

IIpakTuyeckoe 3ansitue Ne 41
Pemenue 3a5a4 Ha mapaslieIbHOCTD IVIOCKOCTEH

Henb: ®opmupoBaTh HaBBIKM PEUICHMS 337a4, UCIIOJIbB3Ys IPU3HAK MApAJIEIbHOCTH INIOCKOCTEN U
CBOMCTBA NMapaJIEIbHBIX MIJIOCKOCTEM.

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 Boi6upats criocods! pemieHus 3afad npodecCuOHaTbHON eATENbHOCTH MPUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 05 OcymiecTBiasiTe yCTHYHO M IHUCBMEHHYK) KOMMYHHMKAIMI0 HAa TOCYAApCTBEHHOM SI3bIKE
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Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

MarepunanbHoe obecrnieyeHue:
WunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAJIbl, KOHCIICKTHI JICKIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJTUYECTBO OYKB B (haMUTUHU
p- mecsn poXIaACHU

3anaga Ne 1

Mexnay nByMsl napajuielbHBIMHM IUIOCKOCTSMM 3aKJIFOYEH OTPE30K, JUIMHOM m +n cM. Halinure
IIPOEKLUU ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSTHUE MEXY INIOCKOCTSIMU PAaBHO p CM.

3amaua Ne 2

[Tnockoctu M u P mapamiensubl. U3 Touek A u B minockoctu M mpoBesneHbl K miiockoctu P
HaKJIOHHbIE AC= m+n ¢cM U BD = m+n—3 cMm. Ilpoekuus HaknoHnHoi AC Ha oAHYy U3 IUIOCKOCTEH
paBHa m cM. Yemy paBHa NpoeKIus HaKJIOHHOM BD?

3anaua Ne3

Mexny aByMs lapauieIbHeIMA TTockocTssMu P Q mpoBenensr otpesku AC u BD (Touku A u
B nexart B miiockoctu P), AC=m+n+p am, BD = m +n 1M , pazHocTs npoekiuit AC u BD Ha oany u3
IJIOCKOCTEN paBHA m 1M . HaliquTe MIMHBI 3TUX IPOSKUUN U PACCTOSHUE MEKY INIOCKOCTSIMH.

Ilopsinok BbINOJHEHHS PadOTHI:

1. BHMMaTenbHO NpOYUTANTE YCIOBHE 3aJauu.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAEIaiTe PUCYHOK.

3. IIpoananu3upyiTe ycioBHe 3a7auH, paccy’aas oT TOro, YTO HY)KHO HaiiTu. Bcmomuute, kakue
TeopeMbl U (HOPMYJIIBI TTOHAIOOSTCS TIPH PEIICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipyn pemeHun 3agad Ha 3Ty TEMY MHCIIOJIB3YETCS ONpPENENICHHUE MapallIesIbHbIX IUIOCKOCTEH,
IIPU3HAK NapaJIJIEIbBHOCTH TIOCKOCTEN, TEOPEMBI O NAPAJUIEIBHBIX IUIOCKOCTSIX, 4 TAK)KE BalllM 3HAHUS U3
IUTAaHUMETPHUU

3amaga Ne 1
Mexnay nByMs MapajuledbHBIMU IUIOCKOCTSIMM 3aKJIIOU€H OTpe3ok, anuHod 10 M. Haligure
MPOEKIIMU ITOTO OTPE3Ka Ha KAXKAYIO MNIOCKOCTh, €CJIM PACCTOSTHUE MEXKITY TIJIOCKOCTSIMU PAaBHO & M.
Hano:

A a//B,AB = 10 cm
/ N / AC+B,AC =8 cMm

Haiitu npoexkuuu A

‘_\ Pemenue

c B 1) Tak kak IJIOCKOCTH MapaJljIeNIbHbI, TO PacCTOSHUE
B Mexay Humu - 93to nepneHaukyimsip AC. Iloctponm
nmpoeknuo orpe3ka AB Ha mitockocts B. 910 oTpe3ok BC.
2) Paccmotpum tpeyronbHuk ABC- npsMoyronbHBIil.
ITo teopeme ITugparopa AB* = AC* + BC?
AC* = AB® — BC?
AC* = 10* — 8% = 100 — 64 = 36
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AC=6 cm.
Tax Kak MI0CKOCTH MapajielbHbl, TO IPOEKLUU OTPEe3Ka Ha 3TH MIOCKOCTH OYAYyT paBHBI.

3amaua Ne 2

IInockoctu M u P mapamiensubl. 3 Touek A u B miockoctu M mpoBesneHbl K miiockoctu P
HaksioHHble AC= 37cm u BD=125 cm. Tlpoekuus nHakinonHoit AC Ha oHY M3 IUTOCKOCTEH paBHa 12 cM.
Yemy paBHa IpoeKLMs HaKJIOHHON BD?

Hano: M || PLAEM,BEM
7! AC =37 cM,BD =125 cm
/A B / AE 1 P, BK 1L P,CE =12 cMm
/ \ 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 ITudaropa BD? = KD? + BK?

KD?* = BD* — BK?* AE=BK, kak paccTossHus MEKAY NMapajieIbHBIMU TIOCKOCTSIMH.
KD? = 125% — 35% = 15625 — 1225 = 14400

KD= 120 cm.

Ortset: npoekuus BD pasna 120 cwm.

3amaga Ne3

Mexny AByMms napauieabHbIMU MIockocTaMu P 1 Q mpoBenenst otpesku AC u BD (Touku A u
B nexar B minockoctu P), AC=13 cm, BD=15 cm, cymma npoekuniit AC u BD Ha onHy U3 miockoctei
paBHa 14 cm . Haliiute JUIMHBI 3TUX MPOEKUUNA U PACCTOSIHUE MEXY TUIOCKOCTSIMH.

HMano: Q || P,AEP,BEP
AC =13 cm,BD = 15 cm
AE L Q,BK 1 Q,CE + DK = 14 cum

Haiitu: CE, AE, DK
E K

CA DVQ Pemrenue
1) Paccmorpum tpeyronbsHuk ACE- mpsIMOYToJIbHBIN.
ITo Teopeme ITudaropa AC? = AE? + CE?
AE? = AC* — CE?
ITycth CE = x, Torma DK=14-x.
AE? = 169 — x*
2) Paccmotpum tpeyronbauk BDK- npsMoyroiabHBIH.
ITo teopeme IMucaropa BD? = BK* + DK

BK* = BD* — DK*
BK? = 225 — (14 — x)* = 225 — 196 + 28x — x* = 29 + 28x — x*
AE=BK, kak paccTosiHus MEXy NapayieIbHbIMU TIOCKOCTAMHU
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3HauwT,

169 — x? = 29 4+ 28x — x?

28x = 140

x=5

CE=5 cm, DK=14-5=9 cm

AE =169 — 25 =144 = 12 cm

OTBeT: paccTosTHUE MEXKAY TIIOCKOCTIMU 12 ¢M, IPOEKIIUU HAKJIOHHBIX 5 CM U 9 cMm.
dopma npeacTaBiaeHns pe3yJabTaTa: BIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIMMOM TOCIIEAOBATEIPHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

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

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJBI; B X0O/I€
MpOBeICHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka '"Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WITU
00BEM BBITTOJIHEHHOH YacTH paObOThI HE TIO3BOJISCT C/IEIaTh MPABUIHHBIX BHIBOIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansiTue Ne 42
Penienne 3a7a4 Ha IBYTPaHHbIE YIJIBI.

Henb: @opMHUpoOBaTh HABBIKK PEIICHUS 3a/1a4 HA NPUMEHEHHE NOHATHM yria MExXAy NpsSMOU H
IJIOCKOCTBIO, ABYTPAHHOTO YIJIA, YIJIa MEXIY INIOCKOCTSAMH.

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHus 3aj1ad NpoPecCHOHAIbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
denepanyy ¢ y4eTOM 0COOEHHOCTEN COIMATIBHOTO M KYJIBTYPHOTO KOHTEKCTa

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

3aganue:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCcTBO OYKB B (pamMHIINU

p- MecsL pOKAEHUs

1) Y3 Toukn A BHE IUIOCKOCTH IPOBEIECHBI K MIIOCKOCTH MEPIEHIUKYISAP AB = n CM U HaKJIIOHHbBIE
AC u AM, obpa3yroliye ¢ MI0CKOCThIO YTIIIbI 30°. Haiiure yroJI MEKJ1y HaKJIOHHBIMU IIpsiMoil. Hanaure
CM.

2) KareTsl mpsIMOYTOJIBHOTO TPEYroJIbHUKA PaBHBI 1 ¢M U N + m cM. OmnpeaenuTte pacCTOSHUE OT
BEPUIMHBI NPSMOI0O yria A0 IJIOCKOCTH, KOTOpask MPOXOIUT Yepe3 TMIIOTEHY3Y M COCTaBIISAET Yol 30° ¢
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MIJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nmexat Ha pebpe mpsimoro aByrpanHoro yria. AA; u BBi- nepnenauxynsper k
pedpy, TPOBEICHHBIC B pPa3HbIX rpaHsax, npuueM AB= m cm, AA; =n+m cm, BB; =n—-1 cm.
Hatinute A1B;.

I[opsiaok BbINOIHEHUS PA0OTHI

1. BHMMaTEIpHO MPOYUTANTE YCIOBUE 3a4a4H.

2. 3anuiuuTe, 4TO B 3a/1a4€ JaHO, CAEIANTE PUCYHOK.

3. Ilpoananu3upyiiTe yclOBHUE 3a/1aud, pacCyxkaas OT TOTO, YTO HYKHO HaWTu. Bcnomuure, kakue
TEOpeMbI U (POPMYIIBI TOHATO0SATCS TIPU PEIICHUU 3a/1a4H.

4. Pemnre 3aa4y. 3aluIlInTe OTBET.

[Ipu peuiennn 3a7a4 Ha ATy TEMY UCIOJIb3YIOTCS ONPEICTCHUS yrila MEXIY MPSMOH U MIIOCKOCTHIO,
JBYTPAHHOTO yIJIa, JMHEWHOTO yIiia ABYTPAHHOTO YIJIa, a TAK)KE BalllM 3HAHUS U3 TUIAHUMETPUU.

3anauva |

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cM. Uepe3 MeHbIITYIO CTOPOHY
MPOXOJTUT TIOCKOCTb, COCTAaBJISIONIAs C IUIOCKOCTBIO TPEYroJbHUKA YTroll 45°. Haiigure paccrosiHue
MEXy INIOCKOCTBIO U BEpIIMHON B.

B
i Hano: AABC,AB =9 cm
BC =6c¢cM AC =5cMm
A D AC € a,x = 45°
C
Haittu: Paccrosinue ot B 10 a
Pemienue
1) JlonomHUTENBHOE IIOCTPOEHHUE: IIPOBEAEM BD 1 a = BD —

paccrosgaHue oT B 10 nmuiockocTH a.
BM L AC = DM 1 AC 1o TeopeMe 0 TpexX lepleHAUKYAapax.
3uaunt, £BMD — MHENHHBIN YyroJ JByrpaHHoOro yruaa, ZBMD = 45°,
2) B tpeyronsauke ABC Haiinem BeicoTy BM.
CHauaza BBIYMCIIUM ILIOLIA/(b TPpEyroibHUKa o (hopmyie ['epoHa:

S,=vp-@—a)-(p—b)-(p—c)

9+6+5
= =10 cmMm

Sapc =V10-1-4-5 = 10v2cm?
SABC:%flCB1\4$Bl\4:2514J

AC
BM =122 = 4\Fen
3) Paccmorpum TpeyroabHuk BMD- npsiMoyrosibHbIN 10 TOCTPOEHHUIO.

2D — sinzBMD

BM

BD = BMsinzZBMD

BD = 4+/2 - sin45° = 4\/7?:4@4.
OtBerT: paccrosinue oT B 10 miiockocTtu 4 cm.

3anmava 2
Konuper otpeska MK nexar Ha rpaHax npsmoro asyrpaHHoro yrma. MMj; u KKi-
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NEepIEHANKYISPHI K pedpy, npudeMm MK=13 cm, MM =12 cm, M1K1=3 cm. Haiigure KKj.

JaHo: < aaB = 90°
MK =13 cm, MM; =12 cm, M;K; = 3 cMm
MM, 1aKK;1la

Haiitu: KK,

Pewenne

1) TlocTpouMm JMHEHHBIA yroy ABYrpaHHOro yria. Jljis atoro uepe3 Touky M MpoBeIeM OTPE30K

M;E, napannensubiii u paBubid KKj.
KK; 1 a, cnenosarensno, M E L a.

< MM, E — 1MHeHHBI} yroJ JByrpaHHOro yria,35a4uT < MM, E = 90°,

2) Paccmorpum AMEK

ME- HaknonHas k miockoctu 5, EM; — ee mpoekius Ha 9Ty miockocts, EM; L EK ( .. EM1KjK —
MPSIMOYTOJIBHUK 110 nocTpoenuto). CnenoBarensHo, ME L EK ( mo Teopeme o Tpex mepreHAuKyIspax)
u AMEK — npAMOyro/ibHBIM.

ITo teopeme IMudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M;K;=3 cm

ME? =132 —32 =169 — 9 = 160

ME = V160 = 410 cm

3) Paccmorpum AMM; K — npsamoyrosbHbIl, T. K. < MM, E = 90°,

ITo Teopeme Iudaropa ME? = MM, * + M, E?

M, E? = ME? — MM, ?

M;E? = 160 — 144 = 16

ME=4 cm.

3naunt, KKi1=4 cm.

OtBet: KK1=4 cm.

CDopMa NMpeaACTABJCHUSA PE3yJabTaTa: BHIIIOJHCHHOC 3a/laHUC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BaTEILHOCTH JIEUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBIOJTHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh MPABUIIHLHBIC PE3YIbTATHl U BBIBOJIBI; B XOJI€
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

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

Tema 4.3 MHOTOrpaHHMKH M KpPyIJble Tesa
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IIpakTnyeckoe 3ansitue Ne 43
Pemenne 3a1a4 Ha npu3my

Heas: ®opmMupoBaTh HABBIKKM PEIICHUS 3a/1a4 HA BHIYMCIICHUS PA3JIMYHBIX YJIEMEHTOB IPH3MBI, €€
MOBEPXHOCTU U 00BEMA.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA MOMCKA, aHAJIW3A W UHTEPIPETAIMH HHPOPMALIMHA U

I/IH(bOpMaI_[I/IOHHBIe TEXHOJIOTHH JJIs BBIIIOJIHECHUA 3a4a4 HpO(bCCCHOH&J'IBHOfI ACATCIIbHOCTH

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYHO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPAJUIMOHHBIX POCCUICKUX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YUETOM TrapMOHHU3AIUKN MCKHAOMOHAJIBHBIX W MECKPCIUTUO3HBIX 0THOIH€HI/Iﬁ, MPUMCHATH CTaHAAPTBI
AHTUKOPPYIIMOHHOI'O IIOBEACHUS;

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOLIEH cpebl, pecypcocOEepeKeHHUI0, MPUMEHSATh
3HaHUs 00 M3MEHEHUM KJIMMAaTa, NPUHLUIBI OSpeXJIMBOrO MPOU3BOACTBA, 3()(HEKTUBHO AECHCTBOBATH B
‘-IpG3BI:I‘I21]71HBIX CUTyalusax

OK 08 Hcnonb3oBathk cpeAcTBa (pU3NYECKON KyJIbTYpPBI AJIi COXPAHEHHs U YKPEIUICHUs 310pOBbsI B
nporecce Mpo(ecCHOHATBHONW NEATETbHOCTH M TOIJAEpKaHHs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJIrOTOBJICHHOCTH

OK 09 ITonp3oBarbest MpoheCCHOHATTFHONW JJOKYMEHTAIMEH Ha roCylapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

IIK 2.1 IlnanupoBaTh M OPraHU30BBIBATH MAaTepUAIbHO-TEXHMUYECKOE oOOecledeHue mpolecca

TEXHUYCCKOI'O O6CJ'Iy>I(I/IBaHI/I}I " PEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

MarepuajbHoe obecnedeHne:
I/IH)II/IBI/II[yaHI)HI)IG 3alaHuA, CIIPABOYHBIC MaTCpUalibl, KOHCIICKTBL J'IeKHI/II\/'I.

3ananne:

1. JIns M3roTOBIEHMS 3alUTHOIO KOXKyXa 3JIEKTPUYECKOTO IIHUTa B BHJE MNPSIMON NPU3MBI C
OCHOBaHUEM-TPEYTOJbHUKOM (CTOpOHBI 4 M) M BBICOTOM & M, paccuMTaiTe MOJHYIO IUIOIIAIb
MTOBEPXHOCTH.

2. Ormpenenure TUIOMIAAL TIOBEPXHOCTH W OOBEM JJIEKTPHYECKOM MaHEIH B BHIE MPSIMON TPU3MBI C
OCHOBaHHeM-TIapajuiesiorpaMmMoM (ctoponsl 4 ¢cM U 6 cm, yron 60°) u BbicoToi 12 cM s BeIOOpa
HOZIXOJISIIETO KOpITyCa.

MHOFOFpaHHHKOM HA3bIBACTCA TCJI0, OrPaHUYCHHOC IINIOCKMMHU MHOI'OYIOJIbHHUKaMH. O6HH/I6
CTOPOHBI CMCKHBIX MHOTOYT'OJIbBHUKOB HA3bIBAIOT peﬁpaMn MHOT'OrpaHHUKaA. MHOFOYTOJILHI/IKI/I, KOTOPELIC
OrpaHM4YMBarOT MHOI'OIPAaHHUK, HA3BIBAKOTCA €ro rpaHsaMHu. FpaHI/I MHOI'OIrpaHHHUKaA, CXOAAIIHUECA B
O,Z[HOﬁ TOYKCE, O6p3.3y10T MHOFOFpaHHBIﬁ yroJji; BCpHIIMHBI TAKUX MHOTOIPAaHHBIX YIJIOB HA3bIBAKOTCA
BEPpIIMHAMU MHOTOT'paHHHKA. HpSIMI)Ie, COCOUHAOIINE OBEC KaKI/Ie-HI/I6y)IB BCPIIMHBI, HC JIC)KAIIUC Ha
O,Z[HOﬁ I'paHd, Ha3bIBAIOTCA AUArOHAJAMHA MHOI'OT'paHHHUKA.

HpI/ISMa* MHOI'OrpaHHUK, JBE€ TpPaHU KOTOPOro ABJIAKOTCA pPAaBHBIMH MHOI'OYT'OJIbHUKAaMHU,
JICKAIIMMU B MApAJUICIIBHBIX IIJIOCKOCTAX, a4 OCTAJIbHBIC TpaHW — IapauiCiiorpaMMamMu, HUMCIOIMIUMHA
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o0II¥e CTOPOHBI C 3TUMU MHOTOYTOJTHbHUKAMHU.
[Ipsimast mpr3ma Ha3bIBACTCS MPABUJIbHOM, €CIT €€ OCHOBAaHUS — MTPaBUJILHBIC MHOTOYTOJIbHUKH.
I[nomaab0 MOJHOW MOBEPXHOCTH IPU3Mbl HA3bIBAETCA CyMMa IUIOLIAJCH BceX ee rpaHeH, a
TUI0IIA/IbI0 OOKOBOI MOBEPXHOCTH IIPU3MBI — CyMMa IIIOMIAeH ee OOKOBBIX TpaHeH.
S,,,=2S,,+S
I[nomaabs 00KOBOW MOBEPXHOCTH MPSIMON MPU3MBI paBHA MPOU3BEIACHUIO MIEPUMETPA OCHOBAHUS
Ha BBICOTY IIPU3MBI.

bok

S60K = P ’ h
O0LéEM l'[pﬂMOfI MPU3MbI PABCH MMPOU3BCACHUIO IUIOIAAN OCHOBAHUA HA BBICOTY.
V=S -h

IMopsiiok BbINOJTHEHHS PA0OTHI:

1) BbINOTHHUTE YEPTEK

2) 3amucarh KpaTKO YCIIOBHE 3a/1a41
3) Odopmurs pemienue 3agauu

3agaua 1: OcHoBaHHE TPSMOW TPU3MBI - poMO C BbIcOTOM 2 aMm. Ilmomans OOKOBOHM MOBEPXHOCTH
IIpU3MBbI paBHa 96 M7, a TUTOIIA T TTOJTHOM MIOBEPXHOCTH paBHa 128 mv’. Haiizure BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ OOKOBOE pedpo bPasHuMIly MEXTy IUIOMIAb0 MTOTHOM TOBEPXHOCTH
TIPU3MBI U TJIOIIA/IbE0 OOKOBOW TOBEPXHOCTH MPU3MBI — 3TO YABOCHHAS

TUIOIA/Th OCHOBAHMUSI ITPU3MBIL.

L Sem2a > 2a~128-96=32 = a~16

S dah=962 h=2 o5 Gu)
Omer: 1,5m. %
3apava 2: OcHoBaHHE NPSAMOI MPU3MBI - IPSIMOYTOJIBHBIN TPEYTOJIbHUK, KATEThl KOTOPOTO PaBHBI
5 wmu 12 M, 6oxoBoe pedpo npusmMbl paHo 10 M. Haiiaure mutoraas mogHONW MOBEPXHOCTH MPU3MBL.

Penrenue
C,
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AC =457 +12° =13

Srmu = ZSWE- + SAA. aa Sa&.ﬁc + S.mc‘.c

S =2%0,5*5%12+5*%10+12*10+13*10=60+300=360 M
Otser: 360 M°.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJTHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTJHYHO'" BBICTABIISCTCS, €CITU pabOTa BBIIOJIHEHA B IMMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM MOCIEN0BAaTEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka ''Xopouo'" BBICTABISCTCSA, €CIU BBINIOJTHEHBI TPEOOBaHUS K OILCHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka '"yI0BJIeTBOPUTENbHO'" BBICTABIAETCSA, €ClAM padoTa BBINOJIHEHA HE MOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TAKOB, YTO MO3BOJISICT ITOJIYYHUTh MTPABWIIBHBIC PE3YJIBTATHI M BHIBOJIBI; B XOJI€
MPOBeJICHUS pabOThI ObUTH JOMYILIEHBI OIIMOKH.

OueHka '""HeyI0BJIETBOPHUTEILHO'" BBICTABIISETCS, €CIM PA0OTa BBHIMOJTHCHA HE TMOJIHOCTHIO HITH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClieaTh MPaBUIbHBIX BHIBO/IOB.

Tema 4.3 MHOrorpaHHMKH U KpPyIJble TeJa

IIpakTuyeckoe 3anaTue Ne 44
Pemenne 3a1a4 Ha mUpaMuay

He.]'lb: CDOpMPIpOBaTB HAaBBbIKH PCIICHHA 3a4a4 Ha BBIYMCICHUA PA3JIMYHBIX 3JICMCHTOB IMUpPaMUIbI,
€e MOBEPXHOCTH U 00BeMa.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Boi6upats crioco0bl penieHus 3agad 1poeCCHOHAIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHbIE CPECTBA MOMCKA, aHAJIM3a U UHTEPNPETaluu UH(POpMAIMU U
MH(pOPMAaIMOHHbIE TEXHOJIOTUH [T BBIMOJIHEHU 3a/1a4 MPO(pECCUOHATLHOMN 1eATeNbHOCTH

OK 06. IlposBasaTh TIpa)xaaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX ITyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4E€TOM TapMOHH3AIMH MEXHAIIMOHATIBHBIX M MEXPETUTHO3HBIX OTHOLIEHHWH, MPUMEHSITh CTaHIAPThI
AHTUKOPPYILIMOHHOIO TIOBEJICHUS;

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAlOUIeHl cpeibl, pecypcocOepekeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcnonb3oBaTh cpeacTBa (hU3nYecKor KyJIbTyphl Uil COXPaHEHHS U YKPETUICHHUS 3/I0POBbsI B
npouecce MpodeccHoHaTbHON JeSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (u3ndecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcs mpoheccCHOHANBHON TOKYMEHTAalMe Ha rocyAapCTBEHHOM M MHOCTPAHHOM
A3BIKAX.

IIK 2.1 IlnanupoBaTh W OPraHU30BBIBATH MaTepUATbHO-TEXHMYECKOE oOOecledeHne mpolecca

TEXHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I U pEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U X KOMIIOHCHTOB
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MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3ananme:

1. Paccunrars 00bEM MOHTaXHOI'O OTCEKA PACIPEETUTENbHOIO IIMTKA, BBIIIOJHEHHOIO B (opMme
MPAaBUIBHON YETHIPEXYTOJbHONW MHPAMHIbI BBHICOTOW 4 CM M JUAaroHaJbi0 OCHOBAaHUS 8 CM, 4YTOOBI
YIOCTOBEPUTHCS B JOCTATOYHOCTH MECTA I Pa3MEIICHNs KOMIIOHEHTOB U IIPOBOJKH.

2. DNEeKTPUKY HEOOX0IUMO MOKPACHTh KOPITyC aBTOMaTa, MMEIOUi (popMy MpsiMOil mupaMusl C
paBHOOEIPEHHBIM TPEYrOJIbHUKOM B OCHOBaHMU. [lJInHA OCHOBaHMs TpPEYrojbHHKa 5 CM, OOKOBBIE
CTOPOHBI TPEYrojibHHUKAa M OOKOBbIE pEOpa mupamuasl — 1mo 6 u 12 cMm coorBeTcTBeHHO. HyxHO
OIpeIeJIUTh OOIYIO IIO0IIA/lb IOBEPXHOCTH KOpITyca AJIs pacuéTa KOJIMYECTBAa KPacKH.

IImpammza — 5T0O MHOTOTPaHHUK, COCTaBJICHHBIN U3 N—YTOJbHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHUK - OCHOBaHUE ITUPAMMU/JIbI, TPEYTOIbHUKY - 0OKOBbIE IPaHu C OO0IIEH BEPIIMHOM,
HAa3bIBAEMOW BepIIMHOM mupaMuabl. [lepneHauKynsp, ONyIIEHHBI W3 BEPIIMHBI NHpaMHUAbI Ha €€
OCHOBaHUE, Ha3bIBAETCS BHICOTOM MUPAMMU/IBI.

[Tnomaape MOMHON MOBEPXHOCTH MAPAMUIBL:  Spom. = Sgox T+ Socn

V:lsocn'H

O0BeM nupamubl:

Ilpagunvuaa nupamuoa

[InpamMna Ha3pIBaeTCs NPABWJIBHOM, €CIIM €€ OCHOBAHHME — IPABWIBHBIM MHOTOYIOJIBHHUK, a
OTPE30K, COEAUHAIOUINN BEPIIMHY IMPaMUIbI C LICHTPOM OCHOBAHUS, SIBISIETCS €€ BBICOTOM.

Bce OokoBble pebpa mpaBUIBHONM NUpPaMUIbl paBHbI, a OOKOBBIE TI'paHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricota 00KOBOIl IpaHM NpPaBUJIBHOM MUPAMUJIbl, IPOBEJICHHAs W3 €€ BEpPUIMHBI, Ha3bIBAETCS
anogemon.

IInomans 00KOBON NMOBEPXHOCTH NPABWJILHOH NMHMPAMHAbI paBHA IIOJIOBUHE IPOU3BEACHUS
nepuMeTpa OCHOBaHUS Ha anogemy.

S zlP ¥4

60K 2 ocH

ILromaab moJHoi MOBEPXHOCTH HpaBl/IJIbHOﬁ MHPpaMHUIbI:

S -5 4+ip.
2

NnouaH

IMopsinok BbINoJIHEHUs PadOTHI:
1)BbInonHUTE YepTex

2)3amnucarh KpaTKo YCIOBHE 3aa4H
3) Odpopmurts pernieHue.

3agauya 1: CTopoHa OCHOBaHHUS IMPABWJIBHOM YETHIPEXYroJbHOW MHUpaMuabl paBHa 4 cM, a amodema

o0pa3yeT ¢ MII0CKOCTHIO OCHOBAHUS yToJl B 60°. Haiiyre 1wiotmap mosHoi MOBEPXHOCTH MUPAMU/IbI
Pemenune:
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Ex=Ypc->
P

- LESH =90°-60°=30° = SE=2EH =4

1 1 2
S inn :4-4-EAB+AB' =2-4-4+4% =48 (cm)

OteeT: 48 oM,

3apaua 2: OcHoBaHMe MUpaMHIBI —poMO, raroHam kKotoporo paBHbl 30 cM 1 40 cM. BeicoThl OOKOBBIX
IPaHeiA, [IPOBSICHHbIC M3 BEPILIHbI PAMUIBL, 00PasyloT C BHICOTO IpaMUb! yIuibl, pasHbie 30°. Haiimure oGbem

MAPaMUBL.
Pemenne:
AC=40 = AH=HC~ 29

BD"'SO = BH=HD=-1{5
AB =207 4157 = 25
HE=%BC=12,S

SE=2HE =25

SH =ISE* “HE" =

2
=1’252—15-— =2$-£

3 Ne)
‘ _2"' =5000. -5- = 250(}\/5 (CMS)

Otset: 250043 o,

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

Kputepun onenkmn:

Ouenka "oTJHM4YHO'" BBICTABISAETCA, €CIIM PadOTa BHITIOJIHEHA B MOJTHOM 00BEME ¢ COOJI0IEHUEM
HEe0oOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aIIMCH U BBIYUCIICHHUSI.

Ounenka ''Xxopomo" BBICTaBISETCSA, €CIH BBITIONHEHB TPeOOBaHUS K OICHKE "OTIWYHO", HO
JONYIIEHBI 2-3 Hego4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBINOIHEHA HE TOTHOCTHIO, HO
00BEM BBITTOTHEHHOW YaCTH TAKOB, YTO TIO3BOJISIET TIOYYUTh MPABHIIbHBIC PE3YJIBTATHl U BHIBOJBI; B XOJIE
MpOBe/IeHUs pabOThI ObUIN JIOMYIIEHBI OITHOKH.

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

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa
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IIpakTuyeckoe 3ansiTue Ne 45

Pemenne 3a1a4 Ha BbIYHC/IeHHE 00bEMOB M MOBEPXHOCTE MHOTOTPAaHHUKOB

Heas: ®opMupoBaTh HABBIKKM PEIICHUS 3a/1a4 HA BHIYUCIICHUS PA3JIMYHBIX JIEMEHTOB IPH3MBI, €€
MOBEPXHOCTU U 00BEMA.

BoinosineHne padoTsl cnoco0CcTBYET (POPMUPOBAHMIO:

OK 01 Bpeibuparp ciocoObl perieHus 3aj1a4 npo(ecCHoHaIbHON AeATENPHOCTH MPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPIPETAlUU UH(POPMAIHU U

MH(OPMAIMOHHbBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATILHON 1eATEIbHOCTH

OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE HA OCHOBE TPAIUIMOHHBIX POCCUICKUX JYyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
YUETOM TrapMOHU3AIUKN MCKHAOWOHAJIBHBIX W MCKPCIUTUO3HBIX 0THOIH€HI/Iﬁ, MNPUMCHATHL CTaHAAPTBI
AHTUKOPPYIIMOHHOI'O TIOBEACHUS;

OK 07 CopneiicTBOBaTb COXpPaHEHHUIO OKPYXAIOLIEH cpeabl, pecypcocOEepeKeHHI0, MPUMEHATh
3HaHUS 00 M3MEHEHUM KIMMAaTa, NPUHLUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEeKTUBHO AEHCTBOBAThH B
‘-IpG3BI:I‘I21]71HBIX CUTyalusx

OK 08 Hcnonb3oBaTh cpeacTBa (hu3nYecKoi KyJIbTYyphl JIsi COXPAaHEHHs U YKPEIUICHUs 3/10pOBbsI B
nporecce MpoecCHOHATBHONW NEATETbHOCTH M TOJACPKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
[OJITOTOBJICHHOCTH

OK 09 ITonp3oBatbest poheCcCHOHATFHON JOKYMEHTAIMEe Ha TOCYJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

IIK 2.1 IlnanupoBaTh M OPraHU30BBIBATH MaTepUAIbHO-TEXHMUYECKOE oOecledeHue mpolecca

TCEXHUYCCKOI'O O6CJ'Iy>I(I/IBaHI/I}I " pEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U X KOMIIOHCHTOB

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a/1aHMs, CIIPABOYHBIE MATEpUaIbl, KOHCIIEKTHI JIEKIIHI.

3aganue:

1. Onpenenute Bun u HaWguTe nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoasuiei yepes pedpo A1/l u cepenuny pedpa BB1, ecnu nnuna pebpa kyba paBHa § cM.

2. Ompenenute BuA W Haiiaure mepumerp cedeHus kyba ABCJIA1B;Ci/l; mmockocTsio,
npoxoaduiei yepes  Touku A, /] u cepeauny pedpa CCy, ecnu anunHa pedpa Kyda paBHa 4 cM.

3. HaiimuTe rutomaas MOBEpXHOCTH pabodeil AeTand, N300paXeHHOH Ha pUCYHKE (BCce ABYTpaHHbBIE
YTJIBI IPSIMBIE).

fad

4. Haiinute 06bem paboueil netanu, n300pakxeHHON Ha PUCYHKe (BCE IBYTPAHHBIE YIJIbI MIPSIMBIE).
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5. Tpebyercs ycTaHOBUTDH pe3epByap JUisl BOABI eMKOCTBIO 15 M3 Ha miomaake pasmepom 4,5 M X
3,75 M, coyxarteit ayist Hero qHoM. HaiiauTe BbhIcOTy pe3epByapa.

6. CranpHas 3aroToBka cisi6 umeer Gopmy HpsMoil npussl Beicotor 0,35 M, mmpuHOit 2,5 M 1
nuHoi 4,8 M. Haiinure maccy cisiba, eciiu IIOTHOCTh CTayik paBHa 7,85 1/cMm3.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1) BbINOJIHHUTE YEPTEK

2) 3amucarh KpaTKO YCJIOBHE 3a/1a41
3) Odopmuts perreHne 3aaaun

3anpaua 1: [lan xy06 ABC/[A1B1C1/[1. Jlokaxure, uto ceyeHue kyda rockoctbio A1C1K, rae Touka
K - cepenquna /[C - Tpanenus.

B, c,

A D
Pemenne: MK]||41C1, nmotomy uro (A1/[1C1) mapamrensHa (4C), a MK u A1Cy - nuHuK
nepeceyeHus: 3Tux miockocred. MK||A1Cy, AlMJJr C1K, MK#A,C,, 3uauut MA,C1K - Tpamnerus.
3apaua 2:

Han xy6 ABC/]{A1B1C1/{1. lokaxure, 4To cedeHue Kyoda miockocTeio A181K - mapannenorpamm.

A

_B,

Pemenune: (AA1B1)||(111C), t0 A1B1||/IC n A1B1=/]C. (AA:/11)||(BB1C1), 10 A3/]||B1C, 3HAuuT
A1B1C/] - mapanienorpamm.

3agaya 3:

HaiinuTe niormiaas moBepxHOCTH paboueil neTanu, n300pakeHHON Ha pUCYHKe (BCE IBYTpaHHBIE
YTJIBI TIPSIMBIE).
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Pemenue: [1nomans moBepXHOCTH 3aIaHHOM JICTAJIHA -3TO TUIOIIAh MHOTOTpaHHUKA, paBHA
Pa3HOCTH ILJIOMIA/IH MTOBEPXHOCTH IPSIMOYTOJILHOTO Mapauienenurena ¢ peopamu 2, 4, 5 u 1Byx
TJIoaZe KBaapaToB CO CTOPOHOM 1:

2x4x54+2%2x54+2x2x4—-2x1%x1="74
OtrBeT: 74.

3agaua 4:
Haiigure o6beM paGoueit netanu, n300pakKeHHOW Ha pUCYHKE (BCE JBYTPAHHBIC YIIIbI MPSMBIE).

|
\
L N AN
N \
\

L]

Ay

P

Pemenne: O6beM TaHHOM JeTaii paBeH 00beMy MHOTOI'paHHUKA U PaBEH Pa3HOCTH 00bEMOB

napajuienenunenon ¢ peopamu 3,4,4u 1,1, 1
V=V1-V2=3%x4%x4—-1x1x1=47

Ortsert: 47

3agaya S:

Tpebyercst ycTaHOBUTH pe3epByap Uit BoJbl eMKocThio 10 M3 Ha mitomazake pasmepom 2,5 M x 1,75
M, cayXatei uisg Hero fHoM. Haiiute BBICOTY pesepByapa.

Pemenme: ITnomans nuaS = 2,5 * 1,75 = 4,375kB. M. Tak kak V = S * h, TO

V_ 10
h =—=—=——==229 m.
S 4,375

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOIOICHUEM
HEOOXOMMOM TOCIIE0BATEILHOCTH JEUCTBHI; B OTBETE NPABWJIHBHO W aKKypaTHO BBITIOJTHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CiiM paboTa BBINMOJTHEHA HE MOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHEBIE PE3YNbTATHI U BHIBOJBI; B X0OJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.
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OueHka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM Pa0OTa BBHIMOJTHEHA HE MOJHOCTHIO HITU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TO3BOJIAET CIEIaTh MPAaBUIbHBIX BHIBOIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia

IIpakTuyeckoe 3ansitue Ne 46
Penienne 3a1a4 Ha MWIMHAP, KOHYC map u cepy

]_[e.m,: q)OpMI/IpOBaTB HaBbIKM PCIICHHUA 3ada4 Ha BbIYUCIICHHA Pa3JIMYHbIX 3J3JICMCHTOB TCII
BpalllICHUs, UX HOBerHOCTCﬁ 1 00BEMOB.

BoinosineHne padoThl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BsiOupats criocoObl pemnieHus 3a1ad npophecCHOHAIBHON ESTEIBHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcmonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAJIN3a U UHTEPIPETAluu HHOPMAIHU U

MH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOJHEHUS 3a/1a4 TPO(PECCUOHATIBHOMN 1S TeTbHOCTH

OK 06. IlposBasaTh TIpa)aaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJULIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4ETOM TapMOHHU3ALUUA MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOILICHHUH, MPUMEHSITh CTaHIApThI
AHTUKOPPYILMOHHOIO IIOBEJICHUS;

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXKAIOUIEH cpedbl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUIBI OSpeXKIMBOTO MPOM3BOACTBA, d()()EKTUBHO NEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyIbTYpHI 1151 COXPAHEHUS U YKPEIUIEHUS 3/10pOBbsI B
nporecce MpohecCUOHATBHOW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOIo YpPOBHS (U3NYECKOM
MIO/ITOTOBJIEHHOCTH

OK 09 ITonp3oBarbest MpohecCHOHATBHOW JOKYMEHTAIlMe Ha rocyJapCTBEHHOM M MHOCTPAaHHOM
A3bIKaX.

I[IK 2.1 IlnanupoBaTh W OpPraHM30BBIBaTh MAaTE€pPHAIbLHO-TEXHUYECKOE OOecledeHue Ipolecca

TEXHUYCCKOI'O O6CJ'IY)KI/IBaHI/I$I U pEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U X KOMIIOHCHTOB

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

3ananne:

1. leranp umeer GopMmy IIMHAPa, 00beM KOToporo paseH 120 cM?, ero BeicoTa 3,6 cM. Haiit
paanyc HUIUHApPA.

2. lleranb uMeeT GopMy KOHYcCa BbICOTa, KOTOPOTo paBHa 12¢cM, a pajuyc ocHOoBaHUA paBeH 10cM.
Konyc nepecedeH MmiIoCKOCThIO Tak, YTO B CEUEHUHU IMOIY4MJICS TpeyrojbHUK. Hailinure pacctosHue ot
9TOTO CEYEHHMS 10 OCH.

3. Herams umeeT dopMmy mrapa. PaccTossHue OT meHTpa Imapa J0 CeKylleH TUIOCKOCTH PaBHO 8 M, a
paznuyc cedeHus IIOCKOCThIO paBeH 6 M. Haiinute paaunyc mapa.

Huauuap — Teno, MOJydYeHHOE TIPU BPAIICHUH MPSIMOYTOJbHUKA BOKPYT OCH, COJEpKallel ero
CTOPOHY.
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Kpyru Ha3bIBarOTCS OCHOBAHWSIMM IWJIHHIPA, a OTPE3KH, COCTUHSIOIINE COOTBETCTBYIOIINE
TOYKHA OKPYXHOCTEH ATHX KPYroB — OOPa3yHIIMMHM IUJIHHApPA. Y IWIWHIpPA OCHOBAaHHS PAaBHBI U
napajuieNibHbl 1 00pa3yroIne TAK:KE PABHBI U MapauIeIbHBI M1y COOOiA.

Ocbl0 HWIMHAPA Ha3bIBacTCS NpsMasi, MPOXOJIAs Yepe3 IEHTPhl OCHOBAaHWH, MapajielibHas
00pa3yOIINM.

BokoBasi moBepXHOCTh HHJIMHAPA — 3TO TOBEPXHOCTh, MOJYYEHHAs OT BpAIICHUS CTOPOHBI
PSIMOYTOJIbHUKA, TTAPAILICILHON OCH IIHJIHH/IPA.

BbicoToli 1WIMHApPA HA3BIBACTCS PACCTOSHHE MEXIYy OCHOBaHHMSMHU IIMIIMHApa. Pagmycom
[WIMHPA Ha3bIBACTCS PAIMYC €r0 OCHOBAHUS.

Huauaap Ha3pBacTCs NPSMBIM, €CIH €ro  00pasyrllue MNEepHEHAUKYISPHBI  UIOCKOCTSIM
OCHOBAaHHII.

S. =27Rh;

6ok

[Inomans 60KOBOM MOBEPXHOCTH:
[nomaaes MoaIHOM MOBEPXHOCTH:
S, =9Ss,.+2S,, =2 +27R,

noaH 6ok

S =2aR(h+R)

NnoJH

O6bem mumnapa: V = 7R°h.

Ceuenue yununopa — purypa noiaydeHHas B IepecedeHUH LIHINH/IPA II0CKOCTHIO.

Ceuenue, MpoxosIee Yepe3 OCh IIINHAPA, HA3BIBACTCS 0Ce8biM CeueHueM M TIPEICTABIAET COO0H
IPSIMOYTOJIbHHUK.

Ecnu cexyimas miaockocTh NEPIEHIUKYISPHA K OCU LIWINHAPA, TO CEYEHUE SBISETCSI KPYTOM.

Konyc

PaccmotpuM okpykHOCTH ¢ 1IeHTpoM B Touke O u npsmyto OP, neprneHukyIspHyo K IJI0CKOCTH
3TOM OKpYXHOCTH. KaXIyl0 TOUKY OKPYKHOCTH COEAMHHMM C Toukoil P orpeskom. IloBepxHOCTb,
o0pa3oBaHHAs STUMH OTPE3KaMH, HAa3bIBACTCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3yI0IIMMH KOHYCA.

Teno, orpaHMueHHOE KOHUYECKOH MOBEPXHOCTHIO U KPYrOM, Ha3bIBaeTCs KOHYCOM (puc. 2.2).

Konunyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCAa, KPYT — OCHOBAHHe KOHYyca, Touka P —
BepIIMHA KOHYca, 00pa3yroliue KOHMYECKOW MOBEpXHOCTH — obpa3ylomme KoHyca. Bece oOpazyromue
KOHyca paBHbI Japyr Apyry. Ilpsmas OP, mpoxopsimias uepe3 LIEHTP OCHOBAaHHS M BEPIIMHY KOHYcCa,
Ha3bIBAaETCSI OCbI0 KOHyca. Och KOHyca NEpPHNEHIUKYJspHAa K IUIOCKOCTH ocHoBaHMs. Otpe3ok OP
HAa3bIBAETCS BBICOTOM KOHYCA.

Ecnn cekymas ImiIocKoCTh HMPOXOIUT 4YEpPE3 OCh KOHYCAa, TO MOJYYEHHOE CEYEHHE Ha3bIBAETCS
OCEBBIM CCYCHHEM.

[IpoBeném cexylyo MiI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYyca. JTa IIOCKOCTh NMEPECceKaeTcs ¢
KOHYCOM TI0 Kpyry M pa3OuBaeT KoHyc Ha jaBe yacTH. OJHa W3 YacTell mpexacraBiseT coOoil KOHycC, a
Jpyras Ha3blBaeTcsl ycedéHHbIM KOHYcoM. (M300pa3ute yceu€HHbI KOHYyC camocTosiTenbHo. [locTpoiite
00pa3ymoIIyto, BBICOTY.)

Cdepoii Ha3pIBaeTCs MOBEPXHOCTH, COCTOSIAs U3 BCEX TOUEK IPOCTPAHCTBA, PACIIONOKEHHBIX Ha
JAHHOM pAcCTOSHHMM OT JaHHOM TOuYkH. JlaHHas Todka Ha3bIBacTCs WEHTPOM cdepnl, a naHHOE
pacctostHue — paaumycoMm cdepbl. OTpe30K, COSTUHSAIONINN TBe TOUKH Chepbl W MPOXOIAIIUN UYepes3
LEHTP, Ha3bIBAeTCS AMaMeTpoM. Teno, orpaHudeHHOe Cepoii, Ha3bIBACTCS MIAPOM.

[Ilap MOXXHO MOJYYUTh MPH BpalIEHUU TONYKpyra BOKpYr auamerpa. ['panuneil mapa ciayxXuT
cepa.

[TnockocTh, uMemas co chepoil TOJBKO OJHY OOIIYI0 TOYKY, Ha3bIBAaeTCs KacaTeJabHOM
IJIOCKOCTBI0 K cdepe. Paauyc cdepsl, mpoBenaéHHBIH B TOUKY KacaHHs cdepbl W IUIOCKOCTH,
MEPIEeHIUKYIISIPEH K KacaTelIbHON TIOCKOCTH.

Ceuenue mapa, MpoxoJsllee 4epe3 LEHTP, Ha3blBaeTCs OOJbIIMM KPYIOM, HE NPOXOASAIIEE —
MaJbIM KpyroMm LleHTp GosbLIoro kpyra COBMagaeT ¢ LEHTPOM Ilapa, a HEHTP Majoro Kpyra siBisiercs
OCHOBAHUEM MEPIEHANKYJIIAPA, OMYIIEHHOIO U3 LIEHTPA 1I1apa Ha INIOCKOCTh ATOrO Kpyra.
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Ceuenusi, paBHOOTCTOSIIUE OT LIEHTPA, PABHBI.
Pasinyc OKpYXKHOCTH, TIOJy4€HHON TP TIepeceueHun chepsl paauyca R MIockocTeio, yaaneHHoM

D2 2
OT 1eHTpa cepsbl Ha d, paBeH R™—d”

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1)BbINIOIHUTE YepTexX
2)3amnucarb KpaTKoO YCIOBHE 3aa4H

3agaya 1.0ceBoe cedeHue HWIMHApPA — KBajpar, Imiomaas koroporo Q. Haligure miomans
OCHOBaHUS UJIMH/PA.
Pemenue:

CTOpOHa KBaJpara paBHaﬁ. Ona paBHa AMAMCETPY OCHOBAHMU. HOSTOMy Ijiomaagb OCHOBaHUA

Q) ™

2 4

T
OtBeT: Sociumn. = TQ

3amaua 2. Beicota mmimnzapa 6cMm, paaumyc ocHoBaHus ScMm. Hailinurte miomans cedeHus,
MPOBEICHHOTO MapaljIeIbHO OCH IIMIIMHIPA HA PACCTOSIHUH 4CM OT Hee.

paBHa

Pemenne:

Scea=KMxKC,

OE=4cMm, KC=6cm.

Tpeyroasauk OKM — paBHoOGeapennslit (OK =OM =R =5 cm),
TpeyronbHUK OEK — npsMOyroJyibHBII.

U3 tpeyronsauka OEK, no reopeme [ugaropa:

= VOK? —OE* =/25-16 =19 =3

KM =2EK =2x3=6,

Scen= 6X6 = 36 oM.

OtBeT: S¢ey = 36 cM>.

3anava 4: [nomanps 60KOBON MOBEPXHOCTH KOHYyca paBHa 60 e, a panuyc OCHOBAaHHS PaBeH 6 M.
Haiinure paccrosiHure OT 11eHTpa OCHOBaHHMSI 10 00pa3yroliei KoHyca.

Pemenne:

Seux =l =601 => pl =60

r=6:>f=£q=10.
N &
SO =JA5* — 40 = J10* —6* =8

1 I
Spo ==+ A0 -O5 =—-6-8=24



Sms—;-OH-AS=SOH=24=:»OH=?

C nipyroii CTOpoHBI,

3anava 5: [nomanu ceyeHus: mapa MmiIoCKOCThI0 paBHa 1611 ™%, a IUIoLa/Ib NapajyieIbHOTO EMY
2 o
CEUCHMSI, MPOXOAIIETO Yepe3 IEeHTp mapa, paBHa 2511 M” . Hailtu paccrosinue Mexay IJIOCKOCTSIMU

CEUEeHUH.

wl =16n=>r" =16,r=4m,
R =25r=>R*=25,R=5m.

h=JR -1 =V25-16 =3 (M)

OtBer: 3 M
dopma npeacTaBiaeHust pe3yJabTaTa: BHITIOJHECHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJM4YHO'" BBICTABISETCS, €CITU pabOTa BBHINOJIHEHA B MOJTHOM 00BbEME C COOIOIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH NIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3allMCH U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"ya0oBJIeTBOPUTEIBHO'" BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIBHEBIE PE3YIbTATHI U BHIBOJIBI; B X0OJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PabOTa BBHIMOJIHEHA HE MOJHOCTHIO HMITU
00BEM BBITIOTHEHHOM YacTH pabOTHI HE TTO3BOJISAET CAENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJible Tesa

IIpakTnyeckoe 3ansitue Ne 47

Pemenne 3aqa4 Ha BbIuKC/IeHHE 00HEMOB U OBEPXHOCTEH KPYIVIBIX TeJl
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Heanb: ®opMupoBaTh HABBIKM PEIICHUS 3a/la4 HA BBIYMCICHHE IIOBEPXHOCTEH U OOBEMOB Tel
BpaILCHUS.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHus 3a1a4 npoheCCHOHATBHON AEATEIbHOCTH IPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 02 Mcnonp3oBaTh COBpEMEHHBIE CPEACTBA MONCKA, aHAIN3a M MHTEpHpeTauy HHGopManuu u

MH(OPMAIMOHHbBIE TEXHOJIOTHH JUIS BBIIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOM 1S TeTbHOCTH

OK 06. TIlposiBasiTh T'pakAaHCKO-MATPUOTHYECKYIO IO3UIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX yXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIE C
Y4e€TOM TapMOHHU3AIMH MEXHAIIMOHAIbHBIX M MEXPETUTHO3HBIX OTHOILICHHH, MPUMEHSITh CTaHIApThI
AHTUKOPPYILIMOHHOIO IIOBEJICHUS;

OK 07 ConeicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIEH Ccpeabl, pecypcocOepekeHHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIMMaTta, MPUHLIUIBI OEpexIMBOTO MPOU3BOJCTBA, Y(PPEKTHUBHO NEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIIHSIX

OK 08 Mcnonb3oBaTh cpeAcTBa GU3NUECKON KyIbTYpHI ISl COXPAHEHUS U YKPEIUIEHUS 3/10pOBbsI B
npouecce MpodeccuoHaNbHON JeSITeNbHOCTH M MOJIJEPXKAaHUS HEOOXOIUMOro YpOBHS (PU3UUYECKOM
[IO/ITOTOBJIEHHOCTH

OK 09 Ilonb3oBaThcsi mpohecCHOHANBFHON TOKYMEHTAlMe Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
A3bIKaX.

[IK 2.1 IlnanupoBaTh MW OpPraHM30BBIBaTh MAaTE€pPHAIbLHO-TEXHUYECKOE OOecleYeHHue Ipoliecca

TEXHUYCCKOI'O O6CJIY)KI/IB3,HI/I$I U PpEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U UX KOMIIOHCHTOB

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

3aganue:

1. Heo0xoaumo mo 4epresky HM3roTOBHTH KOHYyc. /i1 pacdyera HEoOXOJUMMOro maTepuana Ha
M3TOTOBJICHHE HAWIMTE MOJHYIO IOBEPXHOCTh KOHYCa, €CIM 00pa3ylolas HakKJIOHEHa K IIOCKOCTH
OCHOBAHHUS TIOJT YTIIOM 30%u paBHa 12 cM. A paanyc OCHOBaHUS 8 CM.

2. Heo0xoguMo mo 4epTe:ky H3roToBHThH Iap, o0béM koroporo 12511 M. Hnsa pacyera
Heo0X0IMMOro MaTepHasa HaiieTe miomaab cepsl.

Muauuap

S. =27Rh;

6ok

[Tnomans 60KOBOI MOBEPXHOCTH:
[Imomaae mMoaIHOM NOBEPXHOCTH:
S, =9Ss.+2S,, =2 +27R,

noaH 6ok

S =2aR(h+R)

NnoJH

O6bem mumunapa: V =7R°h.

Ceuenue yununopa — pUrypa monydeHHas B IepecedeHUH ITHHIPA MIOCKOCTBIO.

CeueHne, IPOXOIAIIEE Yepe3 OCh IIUINH/PA, HA3BIBACTCA 0CEGbIM CeueHueM W IPEICTABIAET coOoit
TIPSAMOYTONBHHK.

Ecnn CCKylIasd MIOCKOCTh NEPICHANKYJIApHA K OCH HUJIMHAPA, TO CCUCHUEC ABJIACTCA KPYTOM.

Tiomaanr 60KOBOIi MOBEPXHOCTH KOHYCA PaBHA TPOM3BEICHHUIO TOJOBUHBI JUIMHBI OKPYKHOCTH
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OCHOBaHUS Ha 00Pa3yIoIIyIO.

S6OK = ﬂrl

I[nomanbs MOJMHOH TOBEPXHOCTH KOHYCa paBHA CyMMeE IUIOMAAM OOKOBOW IOBEPXHOCTH W
IUTOIIAI OCHOBAHWSL.

SVIO.'ZH = ﬂr(l + r)

ILi1omaas GOKOBO MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA MPOU3BEICHUIO MOJIYCYMMBbI JIJTMH

OCHOBaHUU Ha 00pa3yIONIyIO.
O0bEéM KOHYCa paBeH OJHOM TPETH MPOU3BEICHHUS IJIOIIAAN OCHOBAHHS Ha BBICOTY.

V=4S, -h=1

- = 47R?
Inomaabs noBepxHocTH cepbl paBHA yUETBEPEHHOH IIOMIAAN OOJIBIIOTO Kpyra: — <P .
4
Vmapa =5 ﬂRS
3

O0bem mapa:

ITopsinok BbINOJIHEHUs padoOThI:
1)BbInonHUTE YepTex
2)3anucaTh KpaTKO yCJIOBHE 3aJjauu

3agaua 1: HeoOxonmMo mo 4epTe:ky HM3roTOBUTb KOHYC, IUIOMIAb OOKOBOI MOBEPXHOCTH
KoToporo pasHa 60 e a panuyc ocHOBaHUS paBeH 6 M. J[Jisi M3rOTOBJIEHHSI KOHyca HEOOXOIUMO HaWTH
paccTosiHUEe OT IIEHTPa OCHOBAHUS J10 00pa3yrolieil KoHyca.

Pemienue:

Seux =l =601 => pl =60

r=6:>f=ﬁg=10.
p

SO =AJAS* —A0* = 10" —6* =8

1 I
Syo ==+ A0 -O5 =—-6-8=24

Saso =%0H-AS=SOH=24=:» or;:?

C npyroii CTOpOHBI,
3agaya 2: HeoO0xoaqumMo mo 4epre:xKy HM3rOTOBMTH KOHYC. PaccrosHMe OT LIEHTpa OCHOBAaHMS
KOHyCa JI0 CepeIrHBI 00pa3yromie paBHO 4 cM, a yroia HakJIoHa 0Opa3yrolell KOHyca K TUIOCKOCTH
OCHOBaHHS paBEH 60°. 115t u3roroBneHus KOHYyCa HallIuTe IJI0IIA/lb OCEBOTO CEYEHUS KOHYCA.
5

L ----....‘“

&.'.-- -'.'-.-..A-._ B

A
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Srcn =%AS - AB-sin60° = %Js-s%i--ewﬁ (o) "

- Oteer: 163 onf’, -

3apaua 3: Tliowans .C(bepbl péiBHa 100 M% PaccrosHue ot 1eHTpa cepbl 10 CEeKyIe TIOCKOCTH
paBHO 4 M. Haliute paanyc cedeHus..

Pemenue:

Sy =4nR* =100 = R* =WB=2R=5

AD=VBD® - 4B =[5~ 4% =3 (u)

Oreer: 3 m,

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurtepun ounenku:

Ouenka "oTJM4YHO'" BBICTABIISCTCSA, €CIIM Pad0Ta BHIIIOJIHEHA B TTOJIHOM 00BEME C COOJII0ICHUEM
HEO0OXOIUMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIBHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEACHUS PAa0OTHI OBUIA JOMYIIEHBI OITHOKHU.

Ouenka '"Hey10BJIETBOPUTEILHO'" BBICTABISAETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO HIIU
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTnyeckoe 3ansitue Ne 48

Hcnosab3oBaHue KOMOMHALMIT MHOTOTPAHHUKOB M TeJl BPALLEHUS B IPAKTHKO-
OPHEHTHPOBOYHBIX 3a]a4aX

He.]'Ib: (DOpMI/IpOBaTL HAaBBIKW PCIICHHUA 3a1a4 Ha KOM6I/IHaI_[I/II/I MHOT'OT'PAaHHUKOB U TCJI BPAILICHH.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bri6upath crocoObl pemeHus 3a1a4 npohecCHOHATBHON AEATENbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Vcnonb3oBaTh COBPEMEHHBIE CpPe/ICTBA MIOUCKA, aHAJIM3a U MHTEpHpeTauy nHopmauuu u

I/IH(bOpMaHI/IOHHBIe TECXHOJOTHH JJIs BBIITIOJIHECHUS 3aJa4 HpO(l)eCCHOHaHBHOfI JCATCIbHOCTH
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OK 06. IlposBasaTh TIpa)xIaHCKO-NATPUOTHYECKYIO IIO3ULIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE HA OCHOBE TPAJUIMOHHBIX POCCUICKHX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4HUCIIE C
Y4€TOM TapMOHH3ALMHM MEXHAIMOHAIbHBIX M MEXPEIUTHO3HBIX OTHOLIEHWH, NMPUMEHSTh CTaHIapThl
aHTUKOPPYIILMOHHOI'O IIOBEACHNUS;

OK 07 CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOMIEH Cpeabl, pecypcocOepereHHI0, MPUMEHSThH
3HaHUs 00 M3MEHEHUH KIuMaTta, MPUHLUIBI OepexIIMBOro MpOU3BOJCTBA, 3(PPEKTUBHO NEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaLUSIX

OK 08 Hcnonbs3oBath cpeacTBa GU3MUECKON KyJIbTYPHI ISl COXPAHEHUS M YKPEIUICHUS 3/I0POBbsI B
nporecce MpodecCHOHATPHONW JEATETbHOCTH M TOAJAEPKaHHs HEOOXOJMMOIo YpPOBHA (H3UUYECKOMH
[IOJIrOTOBJICHHOCTH

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIlMeH Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

IIK 2.1 IlnanupoBaTh M OPraHU30BBIBATH MaTEpUAIbHO-TEXHMUYECKOE oOecledeHue mpolecca

TEXHUYCCKOI'O O6CJIY)KI/IB3,HI/I$I U PpEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U UX KOMIIOHCHTOB

MarepuanabHoe o0ecnieyeHue:
I/IH[[I/IBI/I[IyaJILHBIC 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI JIGKIII/II;'I.

3aganue:

1. JIns M3roToBIICHHSI JCTAIH 10 YePTEXKY, B KOTOPOM B LIWJIMHJIP HAKIOHHO BIKMCAaH KBaJpaT Tak,
YTO BCC €TI0 BeleI/IHI)I JIC)KAaT Ha Opr)KHOCT?IX OCHOBAaHUA HGO6XO[[I/IMO HaﬁTH CTOpOHy KBaI[paTa, €CJlIn
BBICOTA [IWJIMHJPA paBHA 2CM, a paJINyC OCHOBAHHSI PABEH 7CM.

IMopsiiok BbINOTHEHHSI PA6OTHI:
1) BBINOTHHUTE YepTEK
2) 3amucath KpaTKO YCIOBHE 3a1auH

3anava. Iy M3rOTOBJIEHMS JETAJM IO YEpPTEXKY, B KOTOPOM B LWIMHIP BIMCAHA IpaBUJIbHAA
IIECTUYTOJIbHAS TPU3Ma HEOOXOJMMO HAalUTH OTHOLIEHHS 00beMa MPU3MbI K 00beMy LIMIIUHAPA.

Pemienne:

Vapuon S,..xh S

OCH

Vuu}l. = 7Z'R2 Xh B 7ZR2

ang
_3R%3

SOCH
' 2
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Vnpus.u _ 3R2\/§ % T 3\/§

\Y 2 R* 2r

Yu.
Vnp uzm @
27

OTtBeT: yur =
dopma npeacTaBiaeHusi pe3yJbTaTa: BbIIIOJIHEHHOE 3a/IaHHE.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABISACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0ICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

Ounenka ''xopouio' BBICTAaBISETCS, €CIM BBIIOJHEHB TpPeOOBaHHMA K OLEHKE "OTIUYHO'", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoB/IeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNbTAThI U BHIBOJIBI; B X0OJI€
IIPOBEIEHUS pabOThI ObUIN JOMYILEHbI OIIMOKHU.

Ouenka '"Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Pazgen S Teopust BeposiTHOCTEH U MaTeMATHYECKAA CTATUCTHKA

Tema 5.1. DsieMeHTbI KOMOMHATOPUKH
IIpakTuyeckoe 3ansiTue Ne 49
Pemenne koMOMHATOPHBIX 3a/1a4. Pa3melenus, coueTaHus M nepecTaHOBKHU

Hean: Cucrematu3npoBaTh 3HAHUSA ydaluxcs o TeMe. @opMUpPOBATh HABBIKU TOJCUETA YHCIIA
KOMOMHAaIM 0e3 MOBTOPEHHSI, UCIIONIb3Ysl COOTBETCTBYOIIKE (DOPMYIIBI, OTINYATh APYT OT JPYra BHIIBI
KOMOMHAIINH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BriOuparb cnocoObl pemieHus 3agad MpodeccHnoHaTbHOM JeATENbHOCTH MPUMEHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM

OK 04 D¢ddexTrBHO B3auMOACHCTBOBATH U PabOTATh B KOJIJIEKTUBE U KOMAH/IE

I[IK 2.1 IlnaHupoBaThb M OpraHHU30BBIBaTH MaTEpHUATBHO-TEXHHUECKOE oOOecredeHre mpolecca

TEXHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I " pEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U NX KOMIIOHCHTOB

MarepuanbHoe o0ecrieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTHI JIEKIIHA.

3ananmne:

1. Jlaruuk ocHamieH 10 manukatopamu, CKOJBKO BapHAHTOB OJHOBPEMEHHOTO 3aropaHus TPex
MHJUKAaTOPOB.

2. W3 Opuranmer pabounx 12 denoBek, HEOOXOAMMO BEIOpATh 3 YeNoBeKa /I padOTHI Ha CTaHKE.
CKOJIBKO CYIIECTBYET Pa3IMYHBbIX CIIOCOOOB TAaKOro BBHIOODA.

3. B mexe umeercs 8 CTaHKOB [T pa3U4HON 00paboTKU netaneil. CKONBKO CIOCO00B MMEeTCs
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ISl PACCTAaHOBKHM pabOYMX HA CTAHKH B Pa3HOM MOpsIKe?
Iopsinok BbINOJHEHUS PA0OThI
1. Onpenenute Buj BEIOOPKH O€3 ITOBTOPEHHUS.
2. Bribepere coOTBETCTBYIOUIYIO (OPMYITY /sl BBIYMCICHHUS BO3MOKHBIX KOMOMHAIUH.
3. IIpousBeauTe BHIYMCICHUS, UCIIONB3YS MOHATHE (haKTOpHAIa.

1.MlHauKaTophl Ha MYJIbTE 3arOPAIOTCS TOCIEIOBATEIIEHBIM HAOOPOM YETHIPEX pPa3HBIX JAMIIOYEK,
MPOHYMEpPOBaHHBIMHU IdpamMu. TpeOyeTcss OonpenenuTh YUCIO BO3MOXKHBIX BApHAHTOB 3aropaHus
JIAMIIOYEK.

Pemennue.

BosmoxubIX 1P (Hymeparus jgammodek) Bcero necsats(1,2,3,4,5,6,7,8,9,0).Kaxnas naOpanHas
KOMOWHAIMS OTIWYACTCS OT JAPYyrod KoMOWHamuu XOTs Obl omHoW mmdpoii(1,4,5,7 #2,4,5,7),mu60
nopsimkoM Habopa oamnHakoBeix 1udp(1,4,5,7#4,5,7,1),m03ToMy uisi moACYETa YHCIA BO3MOXKHBIX
KOMOWHAIMK UCTIOIB3YeM (hOPMYITy Ynciia pa3MEenIeHUH.

dopMmyna pasMEIICHUN UMEET BU AR = cﬂi!m!' B namewm ciayuae n =4 ,m =10,
ic! _ip!_1p9-2-7-65a-3-2-1

[IpousBouM pacuer Ay = - e sraazi =10-9.8.7 =5040

2.CKOJIBKO CYIIECTBYET CIIOCOOOB BBIOOpA TPEX paboumx U3 ACCATH IS IPOBEICHUS padoT?
Pemenne.
B manHOM citydae mpu BRIOOpE JJI HAC BaXKEH TOJIBKO COCTaB IO TPH YEJIOBEKa, MOPSAIOK BhIOOpa
PO HE UTPaeT, MO3TOMY B OTJIMYKE OT MEPBOTO MPUMEpPA YUCIO CHOCOOOB IMOACYUTAEM 1O (hopmyIie
COUYCTAHHIA.

dopmyna coyeTtaHuil UMeeT BUAOCT = — " B pamem ciyuae n=10, m=3.
pMy. tnlin —tn! yd

5oy LBD _ipl_FlEedr
[IponzBoaum pacuér: i, = PP =120.

3.CKONBKO pPa3IMYHBIX YETHIPEX3HAYHBIX YHCENT MOXHO cocTaBUTh u3 mu¢pl,2,3.4 9 mudpsr He
MOBTOPSAOTCS)?

Pemenne.

[To ycnoBHIO aHO MHOKECTBO M3 YETHIPEX 3JEMEHTOB, KOTOpbIE TpeOyeTcs pacloyiOKUTh B
oTpeeNEHHOM MOpsAJIKe. 3HAYUT, TpeOyeTcs HallTH KOJIMYECTBO EPECTAHOBOK MX YETHIPEX DJIEMEHTOB.

®dopmyra nepecTaHOBOK U3 T —3JIEMEHTOB UMeeT BUII:F, = n! B Hamem ciydae n =4.

[TpousBeném pacuét: Ay, =4!=4.3.2.1=24.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun onenku:

Ouenka "oTJH4YHO'" BBICTABIAETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOICHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE NPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0BJIeTBOPUTEIBLHO' BBICTABIACTCS, €CIM paboOTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOJTYYHUThH NMPABUIIbHBIE PE3YIbTATHI M BBIBOBL; B X0O/I1€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

Ouenka '""Hey10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH paOOThI HE TTO3BOJISIET CACNIATh MPABHIIBHBIX BHIBOJIOB.
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Tema 5.2 DiieMeHTHI TeOpHH BEPOATHOCTEH 1 MATEMAaTHYeCKOM CTATHCTHKH
IIpakTnyeckoe 3ansaTue Ne S0

Kunaccunueckoe onpenesnenne BepOSTHOCTH, CBOIICTBA BEPOSITHOCTEl, TeopeMa 0 cymMme
BeposAiTHOCTel. BeposiTHOCTH B 3a1a4aX TEXHOJOTH4YeCKOro npoduis

]_[e.m,: CI/ICTeMaTI/ISI/IPOBaTL SHAHUSA ydallIuXxcs 110 TEMC. q)OpMI/IpOBaTL HaBBIKM BBIYMCJICHUA
BEPOATHOCTH CO6BITI/II71, HCIIOJIB3YA KIIaCCUYCCKOC OIMPEACICHUE BEPOATHOCTHU

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

OK 01 Bribupats crocoObl pemeHust 3a1a4 npoeCCUOHAIBHON AEATEIbHOCTH TPUMEHHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 03. [InmanupoBath U pealn30BbIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE U JTMYHOCTHOE Pa3BHUTHE,
MpeaNPUHUMATEILCKYIO JESTENbHOCTh B MPoQeccuOHANbHON cdepe, UCIoNb30BaTh 3HAHUS 110 [IPAaBOBOM
1 (UHAHCOBOM IPaMOTHOCTH B PA3IMYHBIX )KU3HEHHBIX CUTYaIHUAX

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

OK 07 CopnelicTBOBaTb COXpPaHEHHUIO OKPYXAIOUIEH cpefbl, pecypcocOEpeKeHUI0, MPUMEHATh
3HaHUA 00 M3MEHEHHH KIMMaTa, MPHUHIHUIBI OEpexIIMBOro MPOU3BOACTBA, d3PPEKTUBHO NIEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 09 Ilonb3oBaThcs mpohecCHOHANBHON TOKYMEHTAlMe Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
A3bIKaX.

[IK 2.1 IlmanupoBaTh W OPraHU30BHIBATh MAaTEPUATBHO-TEXHHYECKOE OOEeCIeueHHe Ipolecca

TEXHUYCCKOI'O O6CJIY)KI/IB3,HI/I$I U PpEMOHTA aBTOTPAHCIIOPTHLIX CPEACTB U UX KOMIIOHCHTOB

3aganue:
1. Jlatumk 3adukcupoBasl cieayromue 3Ha4eHus Temneparypsl (1 - Temreparypa, Ni— KOJIUYECTBO
U3MEpEHUN)
; 22 21 20 25 18
1, 5 7 8 7 8

Hailizure BEpOSTHOCTH TOTO, YTO TEMIIEPATYpA HE MPEBBIIAET 3HaueHue 22°. B oTBeTE AECATHUHYIO
Ipo0b 3aIUIINTE Yepe3 3alsiTyo.

2. Jlnsg npoBepKH TOYHOCTH MpUOOpOB ux mpoHymepoBaiu ot 1 1o 10. Hayzauy BeiOpan npu6op.
KakoBa BeposTHOCTB TOr'0, YTO 3TO OH UMEET MPOCTON HOMEP?

3. BeposTHOCTH TOro, 4YTO HOBBIN AATUMK MPOCIYKUT OoJblie roaa, pasHa 0,93. BeposrHocts TOTO,
YTO OH MPOCTYKUT OoJIbIe ABYX JIET, paBHa 0,87. HaliquTe BEpOSITHOCTH TOTO, YTO OH MPOCTYKHUT
MEHBbIIIE JIBYX JIET, HO OOJIbIIIE TO/1a.

4. DAeKTpOHHBIA NMPUOOpP COCTOUT M3 JIBYX MOCIEAOBATEIbHO BKIIOYEHHBIX 0JI0KOB. BepostHOCTH

1 1 1 .
BbIXOJa U3 CTpOA 3a 1 MECAIL pa6OTBI epBOTO OJI0Ka paBHa g , BTOpOro - Z , a oboux - E . Haiigute

BEPOSTHOCTH Oe3aBapuiiHON pabOTHI MpHOOpa B TEUECHHE MECSIIA.

ITopsinok BbINOJIHEHHS Pa0OTHI
1. Omnpenenure coobiTE A, BEPOSITHOCTH KOTOPOTO HYKHO BBIYUCIIUTS.
2. Ilpocuutaiite obuiee yrcao(N) BO3MOKHBIX HCXO0B.
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3. IlpocuwnTaiite unciao ucxomaoB(M), 6JAroNpUATCTBYIOINX HACTYIUICHUIO COOBITHS A.
4. Vcnonp3yiite GopMyITy sl BRIMUCICHUS BEPOSITHOCTH OMPEICIEHHOT0 COOBITHsL. F{A) = =

1. Ha cknage 10 onMHAKOBBIX MO pa3Mepy U Becy JAeTaylei, U3 KOTOPbIX 6 OIMHKOBAHHBIX U 4
oObIYHBIX. BeIOMpaercss omHa nmeranb. KakoBa BEpOSTHOCTH TOTO, YTO W3BJCUYEHHAS JCTAlb OKAXKETCS
OLIMHKOBAHHON?

Pemenne.

1. CoOniTe A-«3Bneuénnas 1eTajib OKa3alach OLUHKOBAHHOW.

. =meomo N=10
. 4HCcIIo M=6
P =T=2=05

N~ wN

. Bce neranm, otoOpaHHbIe ISl MPOBEPKH KadecTBa, MpoHyMepoBaHbl OoT 1 10 30 U moMeIIeHbl B
smmk. M3Binekaerca ogHa aeranb. KakoBa BEpOSTHOCTH TOrO, YTO YMCIIO HA B3ATOM JETad OKaXKETCS
KpaTHbIM 57

Pemenue.

1. CoObiTe A-«Ha B35TO# 1eTaau 4rciio KpaTHOE S5».

2. =memo N=30

3. uncio m=6(uucia 5,10,15,20,25,30)

4. Pl4) ="=2=02,

1
3. BeposTHOCTB TOTO, YTO HOBBIH AATYHK MPOCITYKUT Ooibiie roaa, pasHa 0,93. BeposiTHOCTH TOTO, 4TO
OH IPOCITYXHT 0oJjIblle IBYX JieT, paBHa 0,87. Halimute BepOsSTHOCTB TOTO, YTO OH MPOCITYKUT MEHBLIE
IBYX JIET, HO OOJIbLIE roja.

Pemenne:

[TpopaboTaB roj, 1aTYuK MOXKET JIMOO CIOMAThCSl Ha BTOPOU o1, TUO0 01aronoyiyqHo CIy>KUTh U TOCIIe
2 net paboThI.

[Tyctb P— BeposiTHOCTH TOTO, YTO AATYUK MPOCTYXKHMIJI OOJIBIIE O/a;

P;— BEpOSATHOCTB TOTO, YTO OH CIIOMAeTCs Ha BTOPOH TO/T;

P,— BepOATHOCTB TOTO, YTO OH HMPOCIYXHT OOJIbIIE IBYX JIET.

OueBugno, P = P; + P;.

Torma P, =P —-P, =093-0,87 =0,06

(I)opMa NpeaACTABJICHUSA PE3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kpurepum ounenku:

Ouenka "oTJHYHO'" BBICTABISETCS, €CITU pabOTa BBHIOJIHEHA B MOJHOM 00BbEME C COOIOICHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHHS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBAHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 HeJloYeTa.

Ouenka '"ya0oBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOIHEHHOHN YaCTH TaKOB, YTO MO3BOJISIET MOTYYHUTh MPABUIIBHBIC PE3YIbTAThl U BBIBOJIBI;, B XOE
MPOBEIEHUS pabOThI ObUIH AOMYILEHBI OIIHUOKH.

Ouenka '""Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJTHEHA HE MOJHOCTHIO WU
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00BEM BBLITTOIHEHHON YaCTH pa6OTI>I HC MMO3BOJIACT CACIATh NPABUJIBHBIX BBIBOIOB.

Tema 5.2 Dy1eMeHTBI TEOPUU BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH
Tema 6.1. OCHOBBI TEOPUU MHOKECTB

IIpakTuyeckoe 3ansiTue Ne 51
IIpencraBiieHue JaHHBIX. 32124l MATEMATHYECKOI CTATHCTHKHU TEXHOJOTHYECKOT0 Mpoduis

I_[e.m,: CI/ICTeMaTI/ISI/IPOBaTL SHAHUA Y4YalluxcCs II0 TEMC. @OpMHpOBaTb HaBBIKM HaXO0XJICHHA
CTaTUCTUYCCKUX XapaKTCPUCTHUK B 3aa4ax

BoinosineHne padoTsl cnoco0CcTBYeT (POPMUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON ACATEIbHOCTH PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 03. [ImannpoBatTh U pealn30BbIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE U TMYHOCTHOE Pa3BHUTHE,
MPeINPUHUMATEILCKYIO JESTENIbHOCTh B MPoQeccuOHANbHON cdepe, UCIOoNb30BaTh 3HAHUS 110 IIPaBOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYAIHAX

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

OK 07 CopneiicTBOBaTb COXPaHEHHUIO OKPYXAIOLIEH cpebl, pecypcocOEepeKeHHI0, MPUMEHATh
3HaHUA 00 M3MEHEHHH KIUMaTa, MPUHIHUIBI OEpexIIMBOro MPOU3BOACTBA, Y3PGEKTUBHO NIEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHSIX

OK 09 Ilonw3oBaThcs mpohecCHOHANBFHON TOKYMEHTAlMe Ha rOCYAapCTBEHHOM M MHOCTPAHHOM
A3bIKaXx.

[IK 2.1 IlmanupoBaTh W OPraHU30BHIBATh MAaTEPUATBHO-TEXHHYECKOE OOEeCIeueHHe Ipolecca

TEXHUYCCKOI'O O6CJ'IY)KI/IBaHI/I$I U pEMOHTA aBTOTPAHCIIOPTHBIX CPEACTB U X KOMIIOHCHTOB

MarepuanbHoe odecniedenue: VHauBHTyaIbHBIE 3a/1aHNS], KOHCIIEKTHI JICKITUH.
3ananmue:

1. ITocTporTh NOJUTOHBI YACTOT U OTHOCUTENBHBIX YaCTOT IO PACTpEAeIEeHUI0 BEIOOPKH U3 OTOOpPaHHBIX
JeTanen sl MPOBEPKHU KauyecTBa:

2. HOCTpOfITC TUCTOTrPpaMMBI HaCTOT U OTHOCHUTCIIbHBIX YaCTOT I10 paCpCaACIICHUIO BLI60pKI/I us3
OT06paHHBIX JeTajeu oy IMPOBCPKH KAa4YCCTBA:

Ne ‘ WHrepBann,

CyMMma yacToT
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WHTEpBATA | X, — X ., BapHaHT UHTEPBAJIA,
N;
1 3-5 P1
2 5 7 22
3 7-9 3ps
4 9-11 p;
5 1113 2p;
6 13- 15 3p;
7 15-17 p1t+pP2

3. Jl1is TeHepaIbHOM COBOKYITHOCTH, 33JaHHON PACIpPeICIICHHEM

xi‘5‘10‘15‘20‘25‘30‘35

2

Ni‘ pr | 3p1| p2 | 2p2 | P2 | 2ps | 22

Haiigute reHepanbHyIO CpeIHION, TEHEPAIbHYIO JUCIIEPCUIO, TEHEPAIIBHOE CTAaHAPTHOE OTKIOHEHNE,
MOJZly, MEIMaHy U pa3Max.

4. U3 reHepanbHON COBOKYITHOCTH C/ieJIaHa BbIOOpPKa, 3a/1aHHasi paclpeiesiCHUEM:

xi‘2‘4‘6‘8‘10‘12‘14

N p1 ‘ p; ‘ P3 ‘ 2p3 ‘pz"'ps

P2 ‘ 2p;

HaiiTi BpIOOpOUHYIO CpeIHIOI0 BHIOOPOYHBIE AUCIIEPCHIO U CTaHAapTHOE OTKIOHeHue. O0patute
BHUMaHME: P = uyucily OykB B Baimiem umenu; p;= uuciy OykB B Bameii pamunuu; p3 = uucity OykB B
nMeHHu Bamero orua.

KpaTKne TCOPETHIECCKHUEC CBCACHUA B IIOJTHOM 00BEME UMEIOTCS B JICKIIMH.

IHopsiaok BbINIOJIHEHHUS PA0OTHI:
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1 IIpounTaB yciaoBHE MPEATIOKEHHON 3a/1a4M , IO KOHCIEKTY JIEKLIIUN HAlIUTE COOTBETCTBYIOLME
bopmyIbI.

2.IlpuMeHuTE JEKIMOHHBIM TEOPETHUUECKU MaTepran JiJisd PEUICHUs] KaXI0W 3a7auH.

3 B cnyuae HEOOXOAMMOCTH TPEACTABUTH TEOMETPUUECKYIO HHTEPIIPETAILIMIO YUCIOBBIX XaPaKTEPUCTHUK.
BEIOOPKH.

1. 3agano pacripenesnieHue 4acTOT BEIOOPKH U3 OTOOPAHHBIX JAeTasIei sl TPOBEPKH KauecTBa:

CocraBuTh pacrpe/elIeHne OTHOCUTENIbHBIX YacTOT.
Omnpenenum cHavana 00beM BBIOOPKHU:

n=3+10+7 +5 =125,

. n;
Haiinem oTHOCHTENbHBIE YAaCTOTHI IO hopMyIe W, = —- !
n

W1=2—35=0,12; W, =%=0,40;W3=%=0,28;W4 =2£5=0,20.

CrnenoBartenbHO,

xi‘2‘6‘12‘15

Wi ‘ 0,12 ‘ 0,40 ‘ 0,28 ‘ 0,20
Kontpons: 0,12+ 0,40+0,28+0,20=1.
2.. HO peBy'J'IBTaTaM anMepa 1 HOCTpOI/ITB ITOJIUTI'OHBI YaCTOT U OTHOCUTCJIBHBIX HAaCTOT.

Pemenre. OT0OOpa3suB Ha MIIOCKOCTH TOYKH ¢ KoopauHaTamu (X;,N;) U COEIUHMB UX OTPE3KaMHU,
MOJIyYHM MOJIUTOH YacTOT:

N

10 »
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AHAJIOTMYHO MOCTPOUM IOJIUTOH 10 TOYKaM (X;,W,) :

Wi

0,40

0,28

0,20

0,12

12 15

X

3.HOCTpOI>iT€ TUCTOIrpaMMy 110 CICAYIOHIEMY CTATUCTUYCCKOMY PACIIPCACIICHUIO:

WuTepBan Cymma yacTor
Neo unTepBana JUIMHOU BAPUAHT

h=5 N;

1 5-10 4

2 10-15 6

3 15-20 16

4 20-25 36
25-30 24

6 30-35 10

7 35-40 4

Pemenwue. [Ipexne Bcero, onpenenum 00beM BEIOOPKH:

n=4+6+16+36+ 24 + 10+ 4 =100,

IIo u3BeCTHEIM CyMMaM 4YaCTOT BapUaHT paCCUUTACM IIJNIOTHOCTDb YAaCTOTHI IO UHTCPBAJIAM:

No [110THOCTE YaCTOTHI No I110THOCTE YaCTOTHI
n; n;
WHTEpBala h WHTEpBala h
1 0,2 5 48
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N300pa3um MosrydyeHHbIH pe3ybTar:

n

F 1
7
6 +
5 4
4 4
3 4
2 1
1 4

4. Haiiiute graTnd TAICtKIe UIMTCHRT TCHEPATBHOM LUBUKAyuHOCTI/I, 3a/IaHHOM CJIEAYIOIINUM
15 20 25 30 35 0 x

5 10
BapUallMOHHBIM PAOOM:

BapHaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gactora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenyim 00beM COBOKYITHOCTH:
N.=8+9+10+3=30.

Haiinem renepaibHy10 CpeIHIOO:

~8-2+9-4+10-5+3-6
30

4

X
Jrist BEIYUCIICHHS TeHEPATbHOM AUCTIEPCUH HCTIONB3YeM GOPMYITY p —x? _(x, |- OlpenenuM cpeHioro

KBaApaToB:

-7 8-2°+9.4*+10-5*+3-6°
X{=
30

=178"

Taxum o0OpasoMm, p, =178-4% =18.
['eHepanbHOE CTaHIAPTHOE OTKIOHEHHME: &, = /D, =./18 =134.

OOBIYHO IMMOJIYYCHHBIX PC3YJIbTATOB NOCTATOYHO AJIA MPAKTUYCCKUX 3aaa4. OI[HaKO MOKHO ITOJTYUUTH
AOIOJIHHUTEIBHBIC XapPaKTCPUCTUKHU JISA 0oJiee TOHKOM OLCHKH FeHepaJ'IBHOI\/’I COBOKYITHOCTH. HpI/IBe)IeM
ux:
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Moga Mo : HauOoJIblas 4acToTa

Mo =10-

Menuana Me: BapualiMOHHBIN psA AEAUTCS MIOMOJAM B TOUKE

Me=45.
Pa3zmax Bapuanuu R: B npumepe
Xiax = 6;Xpin =21
MO3TOMY
R=6-2=4.

5. U3 FeHepaﬂLHOﬁ COBOKYITHOCTH U3BJICUCHA BLI60pKa

HaiinuTe craTucTuyeckne XapakTepuCTUKU BBIOOPKHU.
Pemenue. Onpenenum 00beM BIOOPKU:

n =92 +94 +103 +105 +106 = 500 .
Bribopounas cpennss:

oo 92:1+94-2+103-3+105-4+106 5 _ o,
B 500

Ormnpenenum CpeIHIO KBaIPaToB:

—5 92-12+94.22+103-3% +105 - 4% +106 - 52
Xe = 500

~11,45-
Bri6opounas nucnepcusi:
2 v YV 2
D, = X2 —(X, ) =11,45-1822 =814.
Br16opouyHOe cTaHIapTHOE OTKIIOHEHUE:
o =+/814 = 2,85.
®opma npeacTaBiaeHus pe3yJbTaTa: BbINOJIHEHHas padoTa.
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Kpurtepun onenkmn:

Ouenka "oTJHMYHO'" BBICTABIACTCA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM

HEOOXOAMMOM TOCIIEAOBATEILHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIMCHU U BBIYUCICHUA.

Ounenka ''xopomo" BbBICTaBIISIETCS, €CJIM BBIIOJHEHBl TPeOOBaHUS K OIEHKE "OTJIMYHO", HO
JONYIIEHBI 2-3 HeJ0YeTa.

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PabOTa BBIMOIHEHA HE TOJHOCTHIO, HO

00BEM BBITMOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISET MOJIYYUTh NTPABIIBHBIC PE3YJIbTAThl M BHIBOJIBI; B XOJIC
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISCTCA, €CIM paboTa BBHIMOJHEHA HE MOJHOCTHIO WIIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 6.1. OcHOBBI TEOPHH MHOKECTB
IIpakTnyeckoe 3ansitue Ne 52
Cnoco0bl 3a1aHusi MHOKecTB. Onepauiu HajJ MHOKeCTBAMM

He.ﬂb: CI/ICTeMaTI/ISI/IpOBaTI) SHAHUA YYalluxcCs II0 TEMC. q)OpMI/IpOBaTB HaBBbIKHW BBIIIOJIHCHUSA
onepauﬂﬁ HaJg MHOXXCCTBaMU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

3aganue:

1.JlaHBI MHOKECTBA

A={m,n,k},
B={m,n,k,l, p},
C={m,n k., l}.

Bemonnuts cnenyromue nericteus ANBUC.

2.JlaHbI MHOXKECTBA:

A=1{b,c.d,e},
B={d,e,l},
C=1{b.d.e,l},
D ={c, I},
E=1{b,c}.

Beinonauts cnenyromme AeucTBusiC/AU B

3. [lycTp Ha prCYHKE H300paKeHbI MHOKECTBA 4.8 n C
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KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 00s1acTh?

A=1{a:b}. B={1,3;5}

4, Haiitu ipsiMOe TIPOU3BEACHUE MHOXKECTB

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbl

1. [TonyuuTs y mpenoaBaTelis 3alaHus AJ1 CAMOCTOSTENIbHOM paboThI.
2. Pemmth 3a7aHus B TETpaau

1.JlaHbI MHOKECTBA:

A={m,n.k,p},
B={k.p. 1},
C={m,nk,p,l},
D =k, p},
E={m, n}.

Beinonauts cnenyronme aeiictsuss ANBuUC.

2. Jlaust maoxectBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu MHOXecTBO B\A .

Pa3HocThi0 MHOXECTB B 1 A Ha3bIBaeTCss MHOKeCTBO C, KOTOPOE COCTOUT W3 BCEX DJIEMEHTOB
MHOKECTBA B, He TPUHAUIEKAIINX MHOKECTBY A . DjeMeHThl & U D mpuHamiexar MHOXKECTBY B, HO He
MPUHAJIEKAT MHOXKECTBY A.

Torma B\A ={g, k}.
4,8, C.

u

3. IlycTh Ha pUCYHKE H300paKEHbI MHOKECTBA

\ '».J.I:___,_,~'.':.__~_"l~_. y

il

KaKOMy MHOXCECTBY COOTBECTCTBYCT 3allITPUXOBAHHAA 00J1acTh?
Kaxc;[a;l TOYKa 3aHlTpHXOBaHHOﬁ o0yactu MNPUHAAJICKUT MHOXCCTBY C , HO HC IMPUHAIJICIKUT

MHOXKCCTBY -‘4- , 3HAYUT, IO OHNPCACICHUIO PA3HOCTU JABYX MHOKCCTB 3alITPHUXOBAHHAA 00J1acTh €CTh

MHOXECTBO, paBHOE C\4 .
1. Jlano wmHoxectBo A = {3, 12, 18, 10}. N3 ™MHOXecTBa yNOPSAOUYCHHBIX Tap JIeKapTOBa

MIPOU3BEICHUS Ax A, BBIOpAHO MOJAMHOXECTBO P .
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Hapa I::I:. }) = "D, cClin qucia X 1y npu JCIICHUHN Ha 5 JaroT PaBHBIC OCTaTKH.

P,

Uemy paBHO KOIMYECTBO I1ap, IPUHAIEKAIINX OTHOLICHHUIO

Haitigem octaTku oT A€JIEHUS JIIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 , OCTaTOK paBeH 3.

12=2-5+2 ocratok paBeH 2.
18=3-5+3 ocrarok pasen 3.

10=2-5+0 ocrarok pases 0.
OnrHaKoBbIE OCTATKHU MPH ACJICHUN Ha S5 garot yncia 3 u 18.

3HauuUT, 33JAHHOMY OTHOIICHHIO MpuHauiexat napsl (3; 18) u (18; 3).

Ho mapsr (3; 3) u (18; 18) Taxke mpuHaIekKaT OTHOIICHHUIO P , Tak kKaKk yucina 3 u 3; 18 u 18 npu
NEJCeHUH Ha S5 J[alT OJMHAKOBbIE oOcTaTku. KonwdecTBo Bcex map, NPUHAMNISKAIIMX JaHHOMY
OTHOIICHHUIO, PaBHO 4.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurtepun onenku:

Ouenka "oTJH4YHO'" BBICTABISETCS, €CITU pabOTa BBHIIOJIHEHA B MOJTHOM 00BbEME C COOMIOIEHUEM
HEOOXOMMOM TOCIEeI0BATETLHOCTH JIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka ''Xopouio'" BBICTABISETCSA, €CIU BBITIOJHEHBI TPEOOBaHUS K OIEHKE "OTJIMYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka '"yaoBJIeTBOPUTEIBLHO'" BBICTABIACTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIC PE3YIbTAThl U BBIBOJIBI;, B X0
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka '""Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WU
00BEM BBITIOTHEHHOM YacTH pabOThI HE TTO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.
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