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1 BBEJAEHUE

BaxHyro yacTh Te€OpeTH4ecKOi M MpoheCCHOHATBHONW MPAKTHUECKOW MOATOTOBKU OOYYaroIUXcs
COCTABIISIFOT MPAKTUYECKUE 3aHITHA.

CoctaB M cozepkaHHe MNPAKTUUECKUX 3aHATHH HalpaBieHbl Ha peanusauuio dexepanbHOro
rOCYJapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAAPTA CPEIHEro 0OILIero 00pa30BaHUs C YUETOM IOJy4aeMOi
CIELUAIBHOCTH.

Benymieid  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sBiseTcs  (opMmupoBaHue
Ipo(eCCHOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHMH BBIIOJHATH ONpEJe/ICHHbIE JIEHCTBUS, ONepalH,
HEOO0XO/AMMBIE B TIOCIEAYIOUEM B MPO(ECCHOHATBHONW NEATENBbHOCTH) MM Y4eOHBIX MPAKTUYECKUX
yYMEHUH, HeOOXOUMBIX B MOCJIEAYIOUIeH yueOHOM AesTeIbHOCTH.

B coorBerctBuM ¢ paboueii mporpammoii ydeOHoit aumcummuabl OVYIL.0O3 MaremaTtuka
IIPEYCMOTPEHO NPOBEJCHUE IPAKTUYECKUX 3aHITUH.

BrimonHeHne NpakTHYeCKHMX padoT oOecreYnBaeT JOCTHKEHHE OOYJarOIIUMUCS —CIIETYIOLIIX
pe3yJ1bTaToB:

[1P61. BnageHwe MeTONAMHM JIOKA3aTENbCTB, QITOPUTMAMH pEHICHUS 3a1ad; YMEHHE
(bopMyIMpOBaTh OIpEIENIeHUs,, AaKCUOMbl U TEOpPEMbl, MPUMEHATh MX, MPOBOJIUTH JIOKa3aTelbHbIE
paccyXIeHHs B X0/ PEUICHHUs 3a/1ay;

[TP62. ymeHue onepupoBaTh MOHATUSAMU: CTENEHb YHCIA, JOrapupM YUCIa; YMEHHUE BBIIOIHSITh
BBIUMCIICHUE 3HAUYCHUI 1 Peo0pa3oBaHMsI BRIPAKEHH CO CTETICHSIMH U JiorapudMamu, mpeoOpa3oBaHUsI
IpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omnepupoBaTh MOHATHUSMH: DPALMOHAIBHBIC, WPPAIMOHAIBHBIC, MOKa3aTeIbHbIE,
CTEIEeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. ymenue omepupoBaTh MOHATUSAMH: (YHKIHS, HENpepbIBHAs (QYHKIUS, HPOU3BOIHAS,
nepBooOpasHasi, ONpeesIeHHbI MHTErpall; yMEHHUE HAaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUH,
WCTIONB3Ys CIPABOYHBIE MAaTEPHUANbl; HCCIEI0BATh B MPOCTEHINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaXO/JWUTh HAWOONBIIMNE W HAUMEHBIINE 3HAYeHHWs (QYHKIWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCIOJIb30BAHUEM allapara MaTeMaTHUYEeCKOr0 aHajau3a; NPUMEHSTh MPOU3BOAHYIO IPU PEleHUH 3a/1ad
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIEC 33/[aui Ha HaWOOJBIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaXxOXJIeHUE MyTH, CKOPOCTHU U YCKOPEHHUS;

[1P65. ymeHme omepupoBaTh MOHITHUSMHU: pallMOHANbHAs (DYHKIHS, IMOKa3aTelbHas (QYHKIHS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QPyHKIMH, 0OpaTHbIe (QYHKIUH;
YMEHHE CTPOUTH I'pad)MKH M3YYCHHBIX (YHKIUH, UCTONB30BaTh IpadUKU NpPU M3YyYCHUH TPOLECCOB U
3aBUCUMOCTEH, MpU peIleHUuH 3aaad M3 JPYTux Y4eOHBIX MpPEeIMETOB M 3a7ay W3 peajbHOM >KU3HU;
BBIpaXaTh (OPMYIIaAMHU 3aBUCHIMOCTH MEX/y BETHUYNHAMU;

[TP66. ymeHue pemaTh TEKCTOBbIE 3aJjauyd pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, OJIU U
YacTH, Ha JIBIKEHHE, pabOTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33/la4d W3 O0JACTH YIpaBJICHUS
JMYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U X CUCTEMBbI
0 YCJIOBHIO 33]1auH, HCCIIEIOBATH TIOIYYEHHOE PEIICHNE U OIICHUBATh MPaBIOTIO00HOCTh PE3yIbTATOB;

[TP67. ymenue omepupoBaTh MOHATHUAMU: CpelHee apudmMeTHueckoe, MeauaHa, HauOoJbllee U
HaMMEHBIIIEe 3HAYCHHS, pa3Max, AWCIEPCHs, CTaHJApTHOE OTKIIOHEHHWE YHCIOBOTO HabOpa, yMeHHe
U3BIIEKaTh, HHTEPIIPETUPOBATh MH(POPMALIMIO, IPEACTABICHHYIO B TaOMUIaX, HA AUarpamMmax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pEAbHBIX MPOIECCOB W SBICHHIA; TPEACTABIATh MHPOPMAIIUIO C ITOMOIIBIO
TaOJUI] ¥ IMarpaMM; UCCIIe0BAaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIe C IPUMEHEHHEM rpaudecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

[TP68. ymeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA OIMBIT U CIy4aifHOE COOBITHE, BEPOSITHOCTh
CITy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCIOJIB30BAHWEM TpaQUUECKUX METOJOB;
IPUMEHATH (POPMYJIBI CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThl U (OPMYJIBI IIPH
pelieHnH 3a/a4; OIECHMBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMHU
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BEIMYMHAMHU; YMEHHE MPUBOAUTH IMPHUMEPHI NMPOSBICHHUS 3aKOHA OOJNBIIMX YUCEN B MPHUPOJHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

ITPGY9. ymenue onepupoBarh MOHATUSAMU: TOUKA, IIPsIMasi, IJIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHBIN
YToJI, CKpeLMBaOLIMECs NPSMBIE, IapaJIICIBHOCTh U NEPIEHIUKYIIPHOCTD MPSAMBIX U IUIOCKOCTEH, Yroi
MEXy IPSIMBIMH, YIOJl MEXAY IPSIMON U IJIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKU
110 IJIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSAMU; YMEHHE HCIIOJIb30BaTh
IOpU pelIeHUH 3a/Ja4 HM3Y4YeHHbIe (DaKThl M TEOpeMbl IUIAHUMETPUHU; YMEHHE OICHHBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIEro MHUpa;

[1P610. ymeHue omnepupoBaTh MOHSATHSAMH: MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHHKA, KO,
napajiesienune1, pusMa, nupaMuza, Gurypa u NoBepXHOCTb BpALEHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceuyeHHss (UTYphl BpALICHHA, IJIOCKOCTh, Kacawomascs cdepbl, NUINHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMIMHAPA, IUIOIMaAb chepbl, 00beM KyOa, IpIMOYTrOJIbHOIO
napajiesienumne1a, MMpaMuIbl, PU3MBI, IUIUHIPA, KOHYCA, apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NTOBEPXHOCTHU BPAILECHUS, UX CEYEHUS OT PYKH, C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pACIO3HABaTh IpPaBUJIbHbBIE
MHOT'OTpaHHUKU;

[1P611. ymeHnue omepupoBaTh MOHSATHSAMH: JBI)KEHHE B HPOCTPAHCTBE, MOAOOHBIE (UTYpPHI B
IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHUE IJIOLIAJeH MOoBEepXHOCTEH M 00BEMOB MOJOOHBIX (GUryp mpu
pellIeHnH 3a/1a4;

[1P612. ymeHue BBIUUCIATH I'€OMETPUYECKHE BEJIMYMHBI (UIMHA, YroJ, IUIOIAdb, OO0BEM,
TUTOIIAb IOBEPXHOCTH), UCIIOJIB3Ys N3YUYEeHHBIE ()OPMYIIBI U METOIBI;

ITP613. ymeHnue omnepupoBaTh MOHATHAMM: HPSAMOYIOJIbHAs CHCTEMa KOOPAMHAT, KOOPAWHAThI
TOYKH, BEKTOp, KOOPAMHATHl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJIy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOM3BEIEHUE BEKTOpa HA YHMCIIO; HAXOIUTh C MOMOIIBIO M3YyYEHHBIX (POPMYN KOOPIUHATHI
CepeHbI OTPE3Ka, PaCCTOSHUE MEX]y IBYMS TOUKAMU;

[1P614. ymenue BbIOMpaTh NOAXOMAIIMNA U3YyYEHHBIH METOJ| JUIsl pEeLeHHs 3aJjauu, paclio3HaBaTh
MaTeMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSAX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKUX OTKPBITUM PpPOCCHUMCKONM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

ITPyl. ymeHue onepupoBaTh MOHATUSAMU: ONPEIEIEHUE, aKCUOMA, TEOPEMA, CIIEJCTBUE, CBOMCTBO,
MPU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIIbHbIE (DOPMYIMPOBKU; yMeHHE (GOpPMYyIUpOoBaTh oOOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NPHUBOJUTH IPUMEPHI M KOHTPIPUMEDPHI, MCIOIb30BaTh METOJ
MaTeMaTHYeCKON MHAYKIUHU; IPOBOANUTh JAOKAa3aTeJbHbIE PacCyX/IECHUS MPU PEIIeHUHU 3ajad, OLIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKICHUI;

[IPy2. ymeHue omepupoBaTh MOHATHSIMH: MHOXECTBO, IIOJMHOKECTBO, OIEpaluu Haj
MHOKECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Uil ONHCAaHUS pEeaJbHbBIX
IIPOLIECCOB U BJIEHUH U MPU PELICHUHU 3a]1a4, B TOM YUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

[TPy3. ymeHue omepupoBaTh MNOHATUSAMHU: Tpad, CBsA3HbBIM rpad, AepeBo, 1MKI, rpad Ha
IJIOCKOCTH; YMEHHUE 3aJ]aBaTh M OMUCHIBATh rpadbl pa3IMUHBIMU CIIOCOOAMHU; HCIOIb30BaTh rpadsl MpH
pEILIEeHNN 33/1a4;

[1Py4. ymeHnue cBOOOHO ONEpUPOBATh MOHATUSMU: COUETAaHUE, IEPECTAHOBKA, YUCIIO COYETaHHH,
YHCII0 ePeCcTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKIECHUS JUIs
pelieHus 3a1ay;

ITPy5. ymeHue onepupoBaTh NOHATHAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCIIO, OCTATOK 110 MOJYJIIO,
paloHaIbHOE YHCIIO, HpPpalOHATIbHOE YHCIIO, MHOXECTBA HATYPaJbHBIX, LENbIX, palHOHaJIbHBIX,
JeWCTBUTENBHBIX YHCEI; YMEHHUE UCIIONb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINN 001Ul AeTuTenb U
HauMeHbllee oluiee KpaTHoe, anropuTM EBKinia mpu perieHud 3ajad; 3HaKOMCTBO C PAa3IUYHBIMU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS],



[TPy6. ymeHue CBOOOJHO OINEPHUPOBATH MOHSATHAMHU: CTENEHb C LEJNBIM IOKa3aTelleM, KOPEHb
HaTypaJbHOM CTENEHM, CTENEHb C pPAlMOHAJIBHBIM II0KA3aTeNeM, CTENEeHb C JACHCTBUTEIbHBIM
(BelecTBEeHHBIM) MOKa3aTeNeM, JOrapudM Juciia, CHHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

[1Py7. ymeHue omnepupoBaTh HOHATUSAMH: TOXJIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUI M HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUM, HEPABEHCTB
U CHCTEM, palMOHalbHbIE, WPPALUOHANbHbIE, IIOKAa3aTelbHbIE, CTENEHHbIE, JorapuMuUecKue,
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUsS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TapaMeTpoM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MAaTeMaTH4YEeCKUX 3a/Jad U 3a1ad u3
pa3nuyHbIX 001acTel HayKU U pealbHOM XKU3HH;

[1Py8. ymeHue CBOOOAHO OIEpUPOBATH MOHATUAMHU: Tpaduk (yHKIMHM, oOpaTHas QyHKIUS,
KOMIO3ULMS (DYHKIMH, JuHEeHHas (QyHKUUS, KBagpaTUuHas (DYyHKIUsS, CTeleHHas (QYyHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpudeckue  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
IoKa3aTenabHass W Jorapugmuyeckas (QyHKIUM; YMEHHE CTpOUTh TIpaduku (GYHKUUN, BBIIOIHATH
npeoOpa3oBanusi rpaduKkoB (QYHKIHUI; yMEHHE HWCHOIB30BaTh Tpapuku GYHKIMNA [UIST U3ydCHHS
IIPOLIECCOB M 3aBUCUMOCTEH NMpH PELIeHNUH 3aJa4 U3 APYIUX y4eOHBIX MPEIMETOB U U3 peabHON KU3HH;
BBIpaXaTh (POPMYyJIaMU 3aBUCHMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATHIMU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (DYHKIIMU, OTPAHUYEHHOCTb (PYHKIUM, MOHOTOHHOCTb (DYHKLIMH,
SKCTpeEMyM (PYHKLIMM, HauOoOJblllee M HAauUMEHbIIEEe 3HAUYECHUA (QYHKIMM Ha IPOMEXKYTKE; yMEHHE
IIPOBOJIUTH UCCIIEJOBaHUE (PYHKLMHU; YMEHHE UCIOIb30BaTh CBOMCTBA U rpaduky yHKIMHI A1 pereHus
YpaBHEHUI, HEPABEHCTB U 3ajay C IapaMeTpaMu; U300pakxaTb Ha KOOPJUHATHOM IJIOCKOCTU MHOXKECTBA
peleHi ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM;

[1Py9. ymeHme CBOOOZHO ONEPHPOBATH TMOHATHAMHU: IOCIEIOBATEIBHOCTD, apH(pMeTHIeCKas
nporpeccusi, reoMeTpudeckas mporpeccusi, OSCKOHEYHO YObIBaloIlas TeoMeTpuYecKas MpOrpeccus;
YMEHHE 33/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

[TPy10. ymeHue omnepupoBaTh MOHITHUSMHU: HENPEPHIBHOCTh (YHKLMH, ACUMIITOTHI Trpadukxa
GyHKIMM, TiepBas WU BTopas MNPOM3BOAHAS (YHKUMUH, TEOMETPUYECKHMH U (U3NYECKUN CMBICI
IIPOU3BO/IHOM, TMepBOOOpa3Has, ONpENeNeHHBbIH HHTErpajl; yMEHHE HaXOAMTh AaCHUMOTOTHI TIpaduka
(GYHKIIMHM; YMEHHUE BBIYMCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO U KOMIIO3ULIUU (DYHKIIMH,
HaXO/JUTh ypaBHEHHE KacaTelbHOH K rpaduky (GYHKUMH; YMEHHE MCIIOJb30BaTh MPOU3ZBOAHYIO IS
uccienoBaHusl (PyHKUMH, 71 HAaXOKICHHWS HAWIYYlIero peuIeHUs B MPHUKJIAJHBIX, B TOM 4YHCIIE
COLIMAJIbHO-9KOHOMHUYECKUX U (PU3UYECKUX 3aJlauax, JUls ONpe/IeleHUs] CKOPOCTH M YCKOPEHUs; HaXOIUTh
wiomaad u o0beMbl (GUIYp C MOMOUIbI0 MHTErpaja; MPUBOAUTH MPUMEPbl MAaTEMaTHYECKOIrO
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU ((epeHIInanbHbIX YPaBHEHUH;

IIPyll. ymenue onepupoBaTh NOHATUSAMHU: KOMILIEKCHOE YHMCIJIO, COIPSIKEHHBIE KOMIUIEKCHBIE
qucia, MOIYJIb U apryMEHT KOMILJIEKCHOTO YKciIa, GopMa 3alicy KOMIUIEKCHBIX YHcen (TeoMeTpuiecKas,
TPUTOHOMETpHYECKass U anredpanyeckas); yMeTb MPOU3BOAUTH apuUPMeTHUecKue JeHCTBUS C
KOMIUIEKCHBIMU YK CJIAMU; IPUBOJUTH IPUMEPHI UCIIOJIb30BAHMS KOMIIJIEKCHBIX YHCET;

[1Pyl12. ymeHue cBOOOJHO ONEpUPOBATHh MOHATHIMH: CpeAHee apupMeTHyecKoe, MeuaHa,
HauOoJplllee W HaMMEHbIEe 3HAYEHUs, pa3Max, AMCIEPCHUsi, CTAaHAAPTHOE OTKJIOHEHHE Ul ONMHMCAHUS
YHCJIOBBIX JIaHHBIX; YMEHHE HCCIEAO0BAaTh CTAaTHUCTUYECKUE JaHHble, B TOM YHCJIE C NPUMEHEHHEM
rpadMUecKux METOJOB U JIEKTPOHHBIX CPEJCTB; rpa)uuecku MCCIe0BaTh COBMECTHBIE HAOIIOACHUS C
ITOMOIIBIO JUArpaMM PaCcCEUBAHUS U INHEWHON PETPECCUU;

[TPy13. ymeHHMe HaXOIUTh BEPOSTHOCTH COOBITHH C HCHOJB30BaHHWEM IpaUUeCKUX METOJIOB;
MPUMEHSTh JUIsl pelIeHus 3a1a4 (OpMyIbl CIIOKEHUS U YMHOXXEHHsSI BEpOSITHOCTEH, (popmynny mosHoM
BEpOSATHOCTH, (opmyny bepHymnn, koMOuHaTOpHBIE (aKThl W (OPMYJBI; OLIEHUBATh BEPOATHOCTH
peabHbIX COOBITHH; yMEHHE ONEepUpOBaTh TOHATUSAMU: CIy4yailHas BeJIMYMHA, paclpeneeHue
BEPOATHOCTEM, MAaTEMaTU4YECKOE OXXKMJAHUE, JUCIEpPCHsT M CTaHJApPTHOE OTKJIOHEHHME ClydaiHOU
BEJIMYMHBI, (PYHKUIHUU paclpeneseHus] U IJIOTHOCTH PaBHOMEPHOIO, MOKA3aTebHOTO M HOPMAaJIbHOTO
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pacnpeesieHnii; YMEHHUE HCII0JIb30BaTh CBOMCTBA WM3YyUEHHBIX PACHpPENCNICHUN [JIs pelleHus 3anad;
3HaKOMCTBO C IOHSATHSAMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHWUN; yMEHHUE
MPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHUCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHHSIX;

[TPy14. ymeHnue cBoOOAHO ONEpUPOBATh MOHATUAMH: TOYKA, IpAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyY, IVIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIIHNECS, [TapaUIEbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCTh M NEPIEHIUKYJAPHOCTh NPSAMBIX M IUIOCKOCTEH, Yroi
MEXIYy NPSIMBIMHM, YTOJd MEXIYy IPsIMOM U IUIOCKOCTBIO, yroJl MEXAYy IUIOCKOCTAMM; YyMEHHUE
UCIOJIb30BaTh IPU PEILICHUH 33a/1a4 U3y4YeHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMH: MHOTOTPAHHUK, CEYECHUE
MHOTI'OI'paHHMKA, IIPAaBUIbHBI MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, Gurypa U MOBEPXHOCTb BpallECHU,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHs KOHYCA U LIWIMHPA, apajUIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IIOCKOCTh, Kacaromasics cdepsl, MUINHAPA, KOHYCa; YMEHUE CTPOUTh
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI ¥ TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YMCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENTLHO (POPMYIIMPOBATH ONPEACICHUS N3Y4aeMbIX (UTYpP, BBIIIBUTATh TUIIOTE3bI O CBOMCTBAX M
IPU3HAKAX TEeOMETpUYEcCKuX (uUryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; yMEHHE MPOBOIUTH
Kkinaccuukanuioo (Uryp 1O pa3IUYHBIM TPH3HAKAM, BBIMOIHATH HEOOXOAWMBIC JOMOJHUTEIHHBIE
IIOCTPOCHHS;

[1Pyl5. ymenue CBOOOJHO ONEPHUPOBATH MMOHATUSAMH: IUIOMAAb (Urypbl, 00beM (GUTypHI,
BEJIMYMHA YIJIa, PACCTOSHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSHUE MEKIY IPSIMBIMHU, PACCTOSTHUE MEXKIY
TUIOCKOCTSIMH, TUIOIIAAb cepsl, IUIOMah MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, HWIHHIPA, 00bEeM
Ky0a, MpsIMOYroJbHOIO Mapajuiesienunesia, MTUpaMuabl, NPU3Mbl, LUIMHIpPA, KOHYcCa, Iapa; yMEHHE
HAXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[1Pyl6. ymeHue cBOOOAHO ONEPUPOBATH MNOHATHAMM: JBUXKEHHUE, IapauleibHbI IepeHoc,
CHMMETpHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, NMpeoOpa3zoBaHue Moa00us, Mog00HbIe (DUTYPHI;
YMEHHUE paclio3HaBaTh paBHbIE M MOJO00HBIE (PUTYPBI, B TOM YHCIIE B IPUPOE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCIOJb30BaTh I€OMETPUYECKHE OTHOIIECHHS, HAXOJIUTh T€OMETPUYECKHE BEIMYMHBI (IJIUHA,
yToJ1, IJI0IIa b, 00BEM) IPU PELICHUH 3a7a4 U3 IPYTUX YUeOHbBIX MPEIMETOB U U3 PealbHOH KU3HY;

[TPyl7. ymenue cBOOOAHO OINEPUPOBATH MOHATHSAMH: MPSIMOYTOJIbHAsI CUCTEMa KOOpJUHAT,
BEKTOP, KOOPJAUHATBl TOYKU, KOOPAUHATEI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO,
pa3joKeHUe BEKTopa Mo 0a3ucy, CKaISIpHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHME, YroJl MEXIY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIM METOM JUIsl PELICHHUsS] T€OMETPUUECKUX
3aa4 M 3a/a4 JApPYrux Yy4eOHbIX IPEIMETOB; ONEpPUPOBaTh MOHATHSAMH: MaTpuua 2 x 2 u 3 X 3,
OIIPEAEIUTENb MAaTPUILIbl, TEOMETPUUECKUI CMBICIT ONPEACIINTENS;

[1Py18. ymeHue MoAenUpOBaTh peajbHblE CHUTyallMd Ha S3bIKE MaTeMAaTHUKH; COCTaBJIATH
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33Jla4M, MCCIEA0BATH IOCTPOEHHBIE
MOJIETIM C KCIIOJIb30BAaHUEM armapaTta ajreOpbl, HHTEPIPETUPOBATh MOJyYEHHBIH pPE3yibTaT; CTPOMUTH
MaTEMaTHYECKUE MOJEIN € MIOMOIBIO T€OMETPUYECKUX IOHATUI U BEIUYMH, PEIIATh CBS3aHHBIE C HUMU
MIPAKTUYECKUE 3aJa4d; COCTABIATh BEPOATHOCTHYID MOJEIb W HMHTEPIPETUPOBATH IMOJYYECHHBIN
pe3ysbTaT; pelarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MAaT€MaTHYeCKOro aHaliu3a, B TOM YHCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapaKkTepa;

[TPy19. ymenue BbIOMpaTh MOAXOMSALIMKA METOJ JUIS PEIICHUs 3a/aud; MOHUMaHHWE 3HAYMMOCTH
MaTEeMaTHK{ B W3YYEHHM MPUPOJHBIX M OOILIECTBEHHBIX IMPOLIECCOB U SIBJICHMI; YMEHHE PacliO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKU B HCKYCCTBE, yYMEHHUE MPUBOAMTH IPHUMEPBl MAaTEMaTUYECKHX
OTKPBITHHA POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH;

MP1 camocrosiTenbHO (OpMYIMPOBATh W AKTyaJH3UpOBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

MP2 ycTaHaBnMBaTh CyIIECTBEHHBII MPU3HAK MM OCHOBAHUSA Ul CPaBHEHUs, KJacCU(DUKALUU U
0000IIeHHS;



MP3 onpenensaTh Lenu AeATEIbHOCTH, 3a4aBaTh IapaMeTPbl U KPUTEPUN UX JTOCTUKEHUS;

MP4 BBISBIATE 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MP7 BnaneTp HaBBIKAMU Y4eOHO-MCCIIENIOBATEIBCKOW M IMPOEKTHON NEATETbHOCTH, HaBBIKAMHU
paspenieHus npooiuem;

MPS8 criocoOHOCTh ¥ TOTOBHOCTH K CAaMOCTOSITEIbHOMY HIOUCKY METOAOB PEIICHUS PAKTUIECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

MP9 oBnaneHue BUAAMH ACSITEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIPETALUU,
IpeoOpa3oBaHUI0 U IMPUMEHEHHWIO B PA3JIUYHBIX Y4YEOHBIX CUTyallMsX, B TOM 4YMCJIE MPU CO3JaHUU
Y4eOHBIX U COIMATIbHBIX ITPOEKTOB;

MP10 ¢opMupoBanne HAy4yHOTO THIIA MBIIUICHUS, BJIQJCHHE HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMM MTOHATUSAMHU U METO/IaMU;

MP11 craButh ¥ GopMyIHpOBaTh COOCTBEHHBIC 3a7a4d B 0Opa30BATEIBHOW JEATECILHOCTH H
KU3HEHHBIX CUTYalUsX;

MPI12 BBISBIATH IPUYMHHO-CICACTBEHHBIE CBA3M M aAKTyaJlM3UpOBaTh 3a1ady, BbIIBUIATH
TUIOTE3Y €€ pELICHMs, HaxXOIUTh apryMEHThl JUIsl J0Ka3aTelbCTBA CBOMX YTBEpPXKACHUN, 3a1aBaTb
IIapaMeTpsl ¥ KPUTEPUU PELICHHUS,

MP13 aHanu3upoBaTh MONYYEHHBIE B XOJI€ PELLIEHUS 3a/1a4M Pe3yNIbTaThl, KPUTUUECKU OLICHUBATh
UX TIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

MP14 naBaTh OlICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

MP15 pa3pabarbiBaTh IU1aH peLIeHUs IPOOIEMbI C YUETOM aHAIM3a UMEIOIIMXCS MaTepPUANIbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;

MP16 ocyuiecTBisATh LieNE€HANpPaBICHHBIH MOUCK IEpPeHOca CPeACTB U CHOCO0OB JeicTBUSA B
poecCHOHABHYIO CPey;

MP17 ymeTb mNepeHOCHTb 3HAaHUS B I[IO3HABATENbHYI0 M  NPAKTUYECKYI0 OO0JIACTH
KHU3HEESATEIbHOCTH;

MP18 ymeTh UHTErpUpOBaTh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

MP20 craBuTh npobIEMBI U 33J]a4, JOMYCKAIOIINE albTePHATUBHBIE PEILICHUS;

MP21 Brnagerp HaBbIKAaMHM IMOJy4eHHMs HHGOpPMAIMM W3 HCTOYHMKOB pa3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBIATh IMOMCK, aHalU3, CUCTEMAaTH3allMl0 W HHTEpIpeTanuio UHPOpMaluu
pa3NIUYHbIX BUAOB U (POPM NPEICTABICHUS;

MP22 co3naBath TEKCTHI B pa3JInYHbIX (hopMaTax ¢ yueToM HazHadeHHsI HUHPOPMAIUU U LIE€JIEBOM
ayAMTOPUH, BEIOKpast ONTUMAIbHYIO (DOPMY MpECTaBICHHS U BU3yaIH3aLUY;

MP23 oneHuBaTh JAOCTOBEPHOCTb, JETUTUMHOCTh WH(OPMAILIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpPMaM;

MP26 ocymiecTBiATh KOMMYHHKAIIMH BO BCeX cepax KU3HU;

MP27 pacno3HaBaTh HeBepOaJbHbIE CPEACTBa OOIICHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PaclO3HaBaTh MPEANOCHUIKYA KOHQIUKTHBIX CUTYallUi U CMSATYaTh KOHQIIUKTHL;

MP28 BnaseTs pa3aMuHbIMU CIIOCOOAMHU OOIIEHUS U B3aUMO/ICHCTBHS;

MP29 aprymMeHTHPOBAaHO BECTH IUAJIOT, YMETh CMSTr4aTh KOH(PIUKTHBIE CUTYALIUH;

MP30 pa3BepHYTO M JIOTMYHO H3JIaraTb CBOKO TOUYKY 3pPEHHUS C HCIOJIb30BAHMEM SI3BIKOBBIX
CpPEICTB;

MP31 noHuMate ¥ UCHOIB30BATH NPEUMYIIECTBA KOMAaHIHON U WHAWBUIYAIbHON padoThI;

MP33 npuHHMAaTh LEIM COBMECTHOW JEATEIBbHOCTH, OPTaHHU30BBIBATh M KOOPAMHUPOBATH
JEUCTBUS 1O €€ JOCTHMXKEHMIO: COCTaBIATh IUIaH JEHCTBHIM, paclpenesaTh pojud C Y4€TOM MHEHHMU
Y4aCTHUKOB 00CYKIaTh pPe3ylIbTaThl COBMECTHOW paboThI;

MP34 oueHuBaTh Ka4ecTBO CBOETO BKJIAJa M KaXJIOTO YYaCTHMKAa KOMaHJIbl B OOLIMHA pe3ynbTaT
o pa3paboTaHHBIM KPUTEPHUSIM;



MP38 caMOCTOSTENHbHO OCYILIECTBIISATH IO3HABATEIBHYIO JESATEIbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (POpPMyJIUpPOBaTH COOCTBEHHBIE 33aJaud B OOpa30BaTEIbHON NEATEIBHOCTH M >KU3HEHHBIX
CUTYyalUsX;

MP39 caMoCTOSTENBHO COCTABIIATH IUIAH PEIIEHUS NPOOJIEMbI C YUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOUYTECHUH;

MP40 naBaTh OIIEHKY HOBBIM CUTYAaIlUsM;

MP41 pacmupsTh paMKu y4eOHOTO MTPeIMeTa Ha OCHOBE JTMYHBIX MPEIOYTECHUH;

MP42 nenath 0CO3HaHHBIN BBIOOP, ApryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

MP43 onenuBath NpuoOpPETEHHBII OMBIT;

MP44 cnocobcTBOBaTE (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKON 3PYIUIIMU B Pa3HBIX 00JacTIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBECHbD;

MP45 naBath OLEHKY HOBBIM CHUTYyallHsM, BHOCHUTb KOPPEKTHBBI B ICATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LIEISAM;

MP46 BnaneTh HaBBIKAMU MTO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUHN U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHI;

MP47 ucnons3oBath nprueMsbl pedaeKCHH JIs OLEHKU CUTYalluH, BHIOOpa BEPHOTO PELLICHMUS;

MP49 camoco3HaHusi, BKIIOYAOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJIETh HAIPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;

MPS50 camoperynupoBaHusi, BKJIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTb AaJalTUPOBAaTHCS K HSMOLMOHAIBHBIM M3MEHEHUSIM M IPOSBIATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

MP51 chopmMupoBaHHOCTh BHYTPEHHEW MOTHBALMM, BKJIIOYAIOIEH CTpEMIIEHHE K JOCTHKEHUIO
LIEJIU U YCIIEXy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHE JIEHCTBOBATH, HCXO/s U3 CBOUX BO3MOKHOCTEH;

MP52 smnaruu, BKIIOYarolied CIOCOOHOCTh NMOHUMATh SMOLMOHAIBHOE COCTOSIHME JAPYIHX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHIHH KOMMYHHUKAIIH, CITOCOOHOCT K COUYBCTBHIO U COTIEPEKUBAHUIO;

MP53 couupaibHbIX HaBBIKOB, BKJIFOYAIOLIMX CHOCOOHOCTh BBICTPAWBaTh OTHOLIEHHS C JAPYTMMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peliaTb KOH(INKTHL,

MP54 npuaumMath ce6s1, MOHUMAasi CBOM HEJOCTAaTKH U JOCTOMHCTBA;

MPS5S5 npuHMMaTh MOTHBBI U ApPTYMEHTHI IPYTHUX JIIOJEH IIPU AHAJIN3€E PE3yJIbTaTOB ACATEIbHOCTH;

MP56 npusHaBaTh CBOE IPaBO U MPaBO JIPYTUX JIOAEH Ha OIMOKH;

JIP1  chopmupoBaHHOCTH TpaKAAHCKOW TMO3UIMH  OOYYalOMIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WJIEHa POCCUICKOTr0 00IIECTBa;

JIP6 ymeHue B3aMMOJAEHMCTBOBAaTh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKLIMSMU M Ha3HAUEHUEM;

MaTPUOTHYECKOTO BOCIIMTAHUS:

JIP8 copMHUPOBAHHOCTh POCCUICKON Tpa’kAAHCKOM MACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTy 3a CBOM Kpaid, cBot0 Poauny, cBOM
S3BIK U KYJIBTYpPY, IIPOIILIOE U HACTOsALEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;

JIP9 11eHHOCTHOE OTHONIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U MPUPOJIHOMY
HAaCcJeAUIo, MaMATHUKAM, TpaauuusM HaponoB Poccum, poctmkeHusMm Poccum B Hayke, MCKYCCTBE,
CIOpTE, TEXHOJIOTUAX U TPYAE;

JIP11 oco3HaHue TyXOBHBIX LIGHHOCTEW POCCUICKOTO HApO/a;

JIP12 cpopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUUYECKOTO TTOBEICHUS;

JIP14 oco3HaHue TMYHOTO BKJIA/1a B IOCTPOCHUE YCTOWYMBOTO OyyIIero;

JIP16 screTnyeckoe OTHOUIEHHE K MUpPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHUH;

JIP17 ciocoOHOCTh BOCIPUHUMATh pa3iMyHble BUIbI HCKYCCTBA, TPAJAULIMU U TBOPUYECTBO CBOETO
U JPYT'UX HapOJO0B, OLIYLIaTh SMOLIMOHAIBLHOE BO3JEHCTBUE UCKYCCTBA,

KYJIbTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA;
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JIP23 roToBHOCTH K TPYAy, OCO3HAHUE IIEHHOCTH MAacTePCTBA, TPYI0IIO0HE;

JIP25 wmuTepec K pa3Nu4HbIM cdepaM Npo(ecCHOHATBHON IesSTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oynyiiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

JIP26 TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHMIO W CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH
KU3HH;

JIP27 chopMUPOBAHHOCTH JKOJIOTHMYECKOW KYJIbTYPHl, IMOHUMAaHHE BIUSHUS COIMAIBHO-
HSKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHON M COIMAILHOM Cpelibl, OCO3HAHUE TI00aIbHOrO
XapakTepa 3KOJIOIHYECKUX Ipo0ieM;

JIP30  ymeHwe = NPOTHO3UPOBATH  HEONATONMPHUSATHBIE  DKOJIOTUYECKUE  TOCIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUM, IPEAOTBPALIATh UX;

JIP32  cdopMuUpOBaHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAyKH U OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JUAIOTe KYJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

JIP33 coBepIleHCTBOBAHUE SI3bIKOBOM M YUTATENbCKOW KYJIBTYpPbhI KaK CPEJICTBA B3aUMOACUCTBUS
MEXy JIFOJIbMU U IO3HAHUS MUDA;

JIP34 oco3HaHME LIECHHOCTH HAy4YHOW JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NPOEKTHYIO U
HCCIIEA0BATENbCKYIO AESITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE.

ConepaHue NPaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IIOATOTOBKY O0yYaroIuXxcs K
OCBOCHHIO TPO(ECCHOHATBHOTO MOAY/S TPOTPaMMbl TIOATOTOBKH CIICIUAIMCTOB CPEIHETO 3BEHa II0
CIIELIMAIILHOCTY U OBJIAJICHUIO HPOPeCCUOHANbHBIMU KOMNEMEHUUAMU:

[1K 1.2 BbInoaHATE pacyeTsl 1 KOHCTPYUPOBAHUE CTPOUTENIbHBIX KOHCTPYKIUH.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEMEHYUIL:

OK 01 Bribupats criocoObl pemeHus 3a1a4 npoeCCHOHATBHON AEATEIbHOCTH PUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM;

OK 02 Vcnionb30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAJIM3a U MHTEpIpEeTalud HHPOpMAIUK U
MH(pOPMAaIMOHHbIE TEXHOJIOTHH JUIs BBIMOJIHEHU 3a/1a4 PO EeCCHOHATBLHOM 1eATeIbHOCTH,

OK 03. IlnanupoBath 1 peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U IUYHOCTHOE PA3BUTHE,
NPEINPUHIMATENbCKYIO I€ATEIbHOCTh B MPO(ecCHOHaNbHOM cepe, UCTI0NIb30BaTh 3HAHUS MO IPAaBOBOH
1 (MHAHCOBOM I'PAaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYALIMSIX;

OK 04 D¢ dexTrBHO B3auMOJIeHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMAH/IE;

OK 05 OcymiecTBiasiTh YCTHYIO U NUCHbMEHHYIO KOMMYHHKAIIMIO Ha TOCYJIapCTBEHHOM SI3bIKE
Poccuiickoii @enepaiiuu ¢ yueToM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOI'O KOHTEKCTa,

OK 06. IlposBasaTh TIpa)xaaHCKO-NATPUOTHUECKYIO IO3UIIMI0, JIEMOHCTPHUPOBATH OCO3HAHHOE
IIOBE/ICHUE HAa OCHOBE TPAJMLIMOHHBIX POCCHUICKUX ITyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, B TOM YHCIE C
Y4E€TOM TapMOHH3AlMU MEXHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOLIEHHWH, MPUMEHSTh CTaHIApThI
aHTUKOPPYILMOHHOIO IIOBEICHUS

OK 07 CopneiicTBOBaTh COXpPaHEHHUIO OKPYXAIOUIeH cpefbl, pecypcocOepekeHHI0, MPUMEHSATh
3HaHUS 00 M3MEHEHUM KJIMMAaTa, MPUHIUIBI OEpeXJIMBOro MPOU3BOACTBA, 3()(PEKTUBHO AEHCTBOBATH B
Ype3BbIYAIHBIX CUTYAILIUSIX;

OK 08 Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KyIbTYPHI AJIsi COXPAHEHHs U YKPEIUJICHHUs 310POBbsI B
npouecce MpodeccHoHaTbHON JEesATeNbHOCTH M MOJAJEpKaHUS HEOOXOIMMOro YpOBHS (pHU3MUecKon
MIOATOTOBJIEHHOCTH;

OK 09 Ilonp3oBaThcs MpodheccHoHaNbHON JOKYMEHTAlMe Ha TOCYJapCTBEHHOM UM MHOCTPAHHOM
A3BIKaX.

Boinonnenue oOyyaromMmucs NOpakTHUeCcKUx pabor mo yuyebHod aucuumiauHe OVYIL.03
Matemaruka HarpaBJIeHO Ha:

11



- 000OwWenue, cucmemamuzayuro, y2iyoieHue, 3aKpeniienue, pazeumue u 0emanu3ayuro Noay4YeHHbIX
meopemuyecKux 3HaHUull N0 KOHKPEeMHbIM memMam y4eOHol OUCYUNTUHDBL,

- popmuposanue ymeHull NPUMEHAMb NOJYYEeHHble 3HAHUSA HA NPAKMuKe, pedaiusayuio eOuHcmaed
UHMELIeKMY ANbHOU U NPAKMUYECKOU 0esamelbHOCMU,

- pazeumue UHMENLNEKMYANbHbLIX YMEHUtl )y  OYOywux Cneyuarucmos: aHaIumuiecKux,
NPOEKMUPOBOUHBIX, KOHCIMPYKMUBHBIX U OP.;

- 8bLIPAOOMKY NpU peueHuU NOCMABIEeHHbIX 3a0ad NPOPEeCCUOHANLHO 3HAYUMbBIX KAYeCms, MAaKux
KaK camocmosmebHOCmb, OMEEemCcmeeHHOCHb, MOYHOCHb, MBOPYECKAsi UHUYUAMUBA.

[IpakTudeckue 3aHSATUS TPOBOAATCS B paMKax COOTBETCTBYIOIIEH TEMbI, TIOCJIE OCBOCHUS
JMIAKTUYECKUX SIMHUILL, KOTOpbIe 00eCTIeUNBAIOT HATMYUE 3HAHUM, HEOOXOAUMBIX JUIS €€ BBIOTHEHHSL.
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2METOAUYECKUE YKA3AHUSA

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansiTue Ne 1

«ApudmMeTnyeckue aeiicTBUS HAJ AeHCTBUTEIbHBIMH U KOMIUIEKCHBIMU YMCJIAMH.
Ipu6auKeHHbIE BIYUCIEHUD)

Heas padorbi: HayuuTbes BBINOMHATH JEHUCTBUS C JEUCTBUTEIBHBIMU U KOMILUIEKCHBIMU
YHCIIAMU, BBITOJIHATH MPUOIMKEHHbIE BHIYUCICHUS.

IIpakTuyeckas padora popmupyer:

ITP62. ymeHue onepupoBaTh MOHATUSAMU: CTEHEHb YHUCIA, JJOrapu(M 4uClla; YMEHHUE BBINOJIHAThH
BBIUMCIICHUE 3HAUEHUI 1 npeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

IIPyS. yMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YUCII0, OCTATOK 110 MOIYJIIO,
palluOHAJIBHOC YHCIIO, HPpalrOHAIBHOC YHCIO, MHOKCCTBAa HATYPAJIbHBIX, LCJIbIX, pPAallMOHAJIbHBIX,
[lef/'ICTBI/ITeJII)HI)IX YUCCII; YMCHUC HCII0Jb30BATh MPU3HAKU JCIUMOCTH, HaMMEHBITHH O6HII/II71 ACIIUTEIIb U
HauMeHbllee oluiee KpaTHoe, aqropuT™ EBKinia npu pemieHuu 3ajad; 3HaKOMCTBO C PA3IUYHBIMU
MIO3ULMOHHBIMU CUCTEMaMU CUUCIICHUS;

[TPyl1. ymeHue omepupoBaTh MOHITHAMM: KOMIUIEKCHOE YMCIIO, COINPSDKEHHBIE KOMILIEKCHBIC
qucia, MOYJIb U apryMEHT KOMILIEKCHOIO YKcIIa, popMa 3alucu KOMITJIEKCHBIX YHcen (FreoMeTpryecKas,
TPUTrOHOMETpHUUECKass U anreOpanyeckas); yMeTb IMPOMU3BOJAUTH apuMeTHUECKue JeHCcTBUS ¢
KOMINJICKCHBIMU YK CJIaMU; IIPUBOJAUTE NPHUMEPHI UCITOJIB30BaAHUA KOMIIJICKCHBIX YHUCECII;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIbHOCTH MPUMEHUTENBHO K
Pa3JIMYHBIM KOHTCKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBa TMOMCKA, aHANW3a U HMHTEpHpeTanuu UHPoOpMaruu u
WH(pOpPMAIIMOHHBIE TEXHOJIOTHH JJIS BHITIOJHEHUS 3a71a4 MPOo(eCCUOHATBHOM IeITeTbHOCTH;
MartepuanbHoe o0ecniedeHne:
I/IH)II/IBI/IZ[yaHI)HI)IG 3alaHuA, CIIPAaBOYHBIC MaTCpUajibl, KOHCIICKTbI J'IGKIII/IfI.

3amanne

1. PemmTe 3a7aun:

a) bpurazae snekTpukoB ObUTa yCTaHOBJIEHA HOPMa — MPOTITUBAHUE IEKTPOIIPOBOA MO 2,5 KM B
neHb. B mepBrIil 1eHs Opuraga mpoTsHysaa 2 KM MPOBOJA, a BO BTOpPOM JieHb — 3kMm. Haiiaute
MIPOLICHT BBIMOJHEHUSI HOPMBI B TIEPBBI 1 BTOPOH JI€Hb.

06) B mexe pabotaror 20 pabounx, n3 HuX § crpouTeneid. Kakoi mporeHT oT Bcero unciia pabounx
1[eXa COCTABIISAIOT CTPOUTEIH?

B) Pabounii nens crpoutens ymeHblwicsa ¢ 8 4yacoB 70 7 yacoB. Ha cKoJIbKO MPOILEHTOB HYKHO
MOBBICUTH TPOU3BOJAUTEIHHOCTh TPYyJda, YTOOBI MPU TEX XKE pacleHKax 3apaboTHas Tmiara
Bo3pocia Ha 5%7?

2. Beruucnure:
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) (5+1) (Ba—25); 6) T

113 2;
2 1 1 12,8:0,64+3,05:0,05
B)4-+1--3—5- r) s ;
3 3 6 82:15-1
6 _198. 1). 2 _ ) 4.
0152 —-122- (0,1 +); e) (1,82 -23-13):25
015-0.15:3; 3 (1307 -1,2%):11
K)————— 2
-24+0,25
8
3. JlaHbI KOMITJIEKCHBIC YHCIIA!
7y = 3 + 21,
Zy = 4 — i,
Z3 = 5 + 21,
Z4_ = 6 - 31
Brinmonnure nencTBud:
a)Zl'Zz+Z3'Z4; 6)Zl'Z4+Zz'Z3
B) Zy " Z3 — Zp " Zy;
Z1. Z2
r) 2 1) 2y
Z3, Z4
e) y xK) 2

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

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁon:

BHuMaTeNnbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHUA.
[Tonb3ysick CBOMMU IIKOJIBHBIMU 3HAHUAMH (B ClIyyae 3aTpyJHEHUS BOCIOJIb3YHTECH CIIPAaBOYHBIMU
MaTepHuajiaMM), BBIIIOJHHUTE 33/1aHUE

Xoa pa0doTsi:
3amanue Nel

2 1 2+1 3
A AT
7 7 7 7
1 1 11 2 2,
3  3i+4:=(C++(+5)=7+2=75
2 1 2 1 1 1,
9 32-12=@-D+(¢-)=2+1=23
5) 7.3_7 . A_74 _T1_ 7.
12°4 12 3 123 33 9
6) 2i.32-11,3 _113_13_3
5 3 5 11 511 ‘1 5
2 1 2 1 6+5 11
) 3i+143=0+10+(G+3) =17+ =173,
3amanue No2

[Mpumep. Haiitu (8+1):(2-3i).
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8+i
Pemenwue. [lepenuiiem 310 OTHOIIIEHUE B BUAE IPOOH: P

YMHOXUB, € UNCIINTENb U 3HaMSHATEIb Ha 2 + 3i ¥ BBITIOJIHUB BCE Hpeo6pa30BaHH;1, MOJIy4UM:
(8+i)(2+3i 13+26i .
(243D =1+2i

(2—-30)(2+3i) 13

(I)opMa NMpeacTaBJdCHUs pe3yjabTaTa: BhIIIOJIHCHHOC 3aJaHNC

Kputepun onenku:

Onenka "otim4HO'" cTaBHUTCS, eciu paboTa BBHIMOJHEHA B IOJHOM O0BEME ¢ COOJIOICHHUEM
HEOOXOAMMOH IOCIEA0BATEILHOCTH ICHCTBUM.

OrneHka "'xopomno' CTaBUTCS, €CIM BBITIOJHEHBI TPpeOOBaHUSA K OLIEHKE "OTINYHO", HO TOMYIIEHHI 2-
3 Hemouera.

OneHka "y10BJIETBOPUTEJIbHO'" CTaBHUTCS, €clii paboTa BBHINOJHEHA HE IMOJIHOCTHIO, HO O00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISICT MOJIYYUTh MPABHIIbHBIC PE3YJILTATHl U BHIBOJIBI.

Orenka ""Hey10BJIeTBOPUTEIbHO' CTAaBUTCS, €Clid paboTa BHINOJHEHA HE MOJHOCTHIO WK 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh TPABIIILHBIX BBIBOJIOB.

"

Tema 1.1 Pa3BurHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansaTue Ne 2

«PelieHne NPUKJIATHBIX 32124 HA MTPOLEHTHD»
Heab padorbl: HayuuThcs pemiath TEKCTOBBIC 33/1a4U HA HAXO0XKICHHUE MPOLIEHTOB OT YHCTIA.

IIpakTnyeckas padora ¢popmupyer:

[TP66. ymeHue pematb TEKCTOBBIE 33aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, JOIU U
YacTH, Ha JBWXKEHHE, pabOTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33/Ja4d U3 00JacTU YIpaBiICHUS
JMYHBIMU U CEMEMHBIMU (PUHAHCAMM); COCTABJIATh BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U UX CHCTEMBI
10 YCJIOBHIO 33J1auy, UCCIIEJ0BATh MOIYYEHHOE PELIeHNE U OLIEHUBATh MPaBI0N0A00HOCTb Pe3yIbTaTOB;

[IPy7. ymeHue omnepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MNpeoOpa3oBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHUI M HEPABEHCTB, PABHOCWIIBHOCTh YPaBHCHUMN, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWpPpPALUOHAIbHBIE, IOKa3aTelbHbIE, CTENEHHbIE, JIOrapu(pMUUECKUE,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUs, HEPAaBEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHATh YpaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI [l PELICHUSA MATEMATUYECKUX 3aJad U 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

BoinosineHue padoTsl cnocodcTByeT GOPMHUPOBAHUIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBA TOWCKA, aHAIN3a W HHTEpIpeTaluu HHPOpMAIUH U
I/IH(bOpMaIII/IOHHBIe TEXHOJOI'NHU JJIA BBIIIOJTHCHUS 3a/1a4 HpO(l)eCCI/IOHaHBHOfl ACATCIIBHOCTH,

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTEpUaIIbl, KOHCIIEKTBI JIEKIIUH.
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3ananne

1. Hamor Ha noxonbl coctaBisieT 13% ot 3apaboTHoi miaTel. [locne yaepkanus Hajgora Ha JOXOJIbI
paboumii TOMy4YWJI 3a BBHIIOTHEHHYIO padory 16530 pyoOuneii. Ckonbko pyOneil cocTaBisieT
CTOMMOCTbH BBITIOJTHEHHOU PabOThI?

2. B uHTepHeT-Mara3mHe MOXKHO 3aKa3aTh JETAlld C JOCTABKOW, MPU TOM CTOMMOCTH JIOCTaBKU
coctaBisieT 7% OT cToMMOCTH 3aka3a. [Ipeampusitme ngenaer 3aka3 JeTalieil Ha CyMMYy
60000py0neit, mpu 3ToM noiydaer ckuaky 15% Ha onToBbIi 3aka3. KakoBa OyaeT cTOMMOCTh
JOCTaBKH 3TOTO 3aKka3a?

3. Kowmmccus 3a MmexxOaHKOBCKUN TiepeBoj coctaBiseT 1,5% ot cymMel niepeBojia, HO He meHnee 100
py6neii. KakoBa OyneT komuccus 3a Mexx0aHKoBCKHi repeBo cyMMbl 50 000 pyO6ieit?

4. 25% y4acTHHUKOB KOHKypca mpodmactepcTBa npouuiu B nonydunan, u3 Hux 10% oxazanuchk B
¢dunane. CKoIbKO OBLIIO Y4aCTHUKOB KOHKYpCa, €Cii (PUHAIMCTAMHU OKa3aJIUCh 8 YeIOBEK?

Ilopsiiok BHINOJIHEHHUS PaGOThI:

BHuMaTenpHO 03HAKOMBTECH C YCIOBUEM 3aJaHMs.

[Tonp3ysch MOMY4YEHHBIMH 3HAHUSAMH (B Cilydae 3aTpyAHEHHUS BOCIOJIb3YHTECh CIIPaBOYHBIMU
MaTepuagamMHu), BbIIOJIHUTE 3aJlaHUE.

Xon padoTsl:

OauH TIPOIIGHT — ATO OJHA COTas JOJA 4uciaa. MaTeMaTHYeCKMMH 3HAaKaMH OJMH TIPOIEHT
3anmuceIiBaeTCs Tak: 1%.

OrnpezesieHre OJHOTO MPOICHTa MOXHO 3amucarh paBeHcTBoMm: 1 % = 0,01 * a 5%=0,05,
23%=0,23, 130%=1,3 u T.1.

Kaxk naiitu 1% ot yucna? Pa3 1% 310 ogHa coTtas yacTh, Hajo 4Kcio pa3aenuts Ha 100. Jlenenue
Ha 100 moxHO 3amennTh yMHOXkeHUeM Ha 0,01. [TosTomy, uyToObI HaliTu 1% OT JaHHOTO YHCIIA, HYKHO
yMHOXUTH ero Ha 0,01. A eciiu HykHO HaliTu 5% OT 4Kcia, TO yMHOXKaeM AaHHoe uucio Ha 0,05 u 1.1.

3adaua: MarasuH 3aKymnaet sHeprocoeperaroiiye Jamibl Mo onToBoi neHe 110 pybneit 3a mTyky
u npojaet ¢ HareHKoi 30%. Kakoe Hanbompliee 4nciao TakuxX JaMI MOKHO KYIIMTh B 9TOM MarasuHe Ha
1200 pyGuneit?

Pewenue

1) OmnpenensieM HallEHKY Mara3uHa:

30% =0,3;

110 - 0,3 =33 py6. HalleHKa

2) OmnpenensieM pO3HHUYHYIO IIEHY JIAMIT:

110 + 33 = 143 py6. po3HUYHas LIeHA

3) OmnpenernsieM KOJIUYECTBO JIaMIT

1200 : 143 = 8 (ocT. 56)

Omesem: 8

(I)opma NMpeacTaBJdCHUs pE3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepun ouenku:

Ornenka "oTaM4HO'" CTaBUTCS, €Clid paboTa BHINONHEHA B IMOJHOM O0BEME C COOIIOJCHHEM
He00XO0INMOM IMOCIIEN0BATENLHOCTHA JENCTBUN.

Onenka "xopomo' cTaBUTCS, €CIIU BBIIIOJHEHB TPeOOBaHUS K OLIEHKE "OTINYHO", HO JOMYIIEHBI
2-3 Heyovera.

Orenka "y10B/1€TBOPUTEIBbHO'" CTaBUTCA, eclu paboTa BHIMIONHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YaCTH TaKOB, YTO MO3BOJISIET TOJIYIUTH MPABHIILHBIC PE3YJIbTATH U BHIBOJIBI.

OreHka ""Hey/10BJIETBOPUTENBHO' CTaBHUTCA, €CIM paboTa BBIIOJIHEHA HE TIOJTHOCTHIO UITH 00BbEM
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BBITIOJTHEHHOM YacTH paGOTbI HC MMO3BOJIACT CACIATh MMPABUJIbHBIX BBIBOOOB.

Tema 1.1 PazBuTHe NOHATHSA 0 YHCJIE

IIpakTuyeckoe 3ansiTue Ne 3

«PelleHHe pallMOHAJILHBIX YPABHEHHIT M CCTeM YpPaBHEHHI»

Heas padorsl: GpopMUpOBaHKWE YMEHUHN pelIaTh JIMHEHHbBIC, KBaJpaTHBIE, OUKBaIpaTHbIC, IPOOHO-
paluoHAIbHBIC YPaBHEHUSL.

IIpakTnyeckas padora ¢popmupyer:

[1P62. ymenue onepupoBaTh MOHATUSMH: CTENECHb YHCIa, JOrapu(M YUCIa; YMEHHUE BBIIOIHSITD
BBIUHCJICHHE 3HAYCHUI U TpeoOpa30BaHus BHIPAKEHUHN CO CTETIEHIMHU U Jorapupmamu, npeodpazoBaHus
JTPpOOHO-pallMOHATIFHBIX BBEIPAKECHUI;

[1P63. ymeHue omepupoBaTh MOHATUSMU: pPAlMOHAIBHBIC, MPPALMOHAIbHBIE, MOKAa3aTeNbHEIE,
CTCIICHHBIC, JIOFapI/I(bMI/I‘-ICCKI/Ie, TPUTOHOMCTPHYCCKUC YPABHCHUA U HCPABCHCTBA, UX CUCTCMEIL,

[1Py7. ymeHue omepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3zoBaHUeE,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUMN, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIC, HWPPALMOHATBHBIC, I[IOKA3aTelbHbIE, CTEMEHHbIe, JOorapupMUIECKUe,
TPUTOHOMCTPHYCCKUC YpPAaBHCHHA, HCPABCHCTBA U CUCTEMbI; YMCHHEC PCIIAThL YPAaBHCHHA, HCPABCHCTBA U
CHCTEMBI C TIOMOIIbIO PA3IMYHBIX TPUEMOB; PeIllaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C ITAPaMETPOM;
MNPUMCHATH YPAaBHCHHUA, HCPABCHCTBA, MX CHUCTCMBI JJId PCHICHUA MATCMAaTHYCCKUX 3aJa4d W 3aJaq U3
pa3IMYHbIX 00JacTel HayKH U peallbHOM JKU3HH.

BoinosiHenue padoTsl cnocodcTBYeT (POPMUPOBAHHIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIBbHON JeATENbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJICTBA IOMCKA, aHajdM3a M HMHTEpIpeTalud HH(QOpMaruu H
MH(OPMALIMOHHBIE TEXHOJIOTUH JJIs1 BHIIOJHEHUS 3a/1a4 NPOPECCUOHATBHON JeSTEIbHOCTH;

3ananue
1. PennTh ypaBHEHUS:
a) x—2)—-5=4—-(5x—-1);
6) 2x+7)Bx—1)—-Gx—1D(x+3)=(x+1)?

x—1 _ 4+2x,
B) 2 3

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

16—x2
K = 0;
) x—4 !
X 4
1 = -
) 2x-3 x'
x%2-2x  2x-1 _
M) — = 3;
x—1 1-x
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2. Pemmre cucreMbl ypaBHEHHUI:

{3x—y=3,
D 13x -2y = 0;
{2x+3y=3,
) 5x+ 6y =09;
2
xT—y=-2
B)
{2x+y=2;

xy—x+y=7,
F) {xy+x—y=13;

Iopsiaok BbINOIHEHUS PA0OTHI:

[Tpu pemieHny ypaBHEHUN UCHIONIB3YIOTCS CIIEAYIOIIME MTpaBuiia MpeoOpa3oBaHus  ypaBHEHHH B
PaBHOCHUJIbHBIE:

a) Kakoil- naub0 uJeH ypaBHEHHS MOXHO MEPEHEeCTH M3 OJHOM ero 4acTu B JPYIyIO C
MIPOTUBOIIOJIOKHBIM 3HAKOM;

0) 00e yacTu ypaBHEHHSI MO>XHO YMHOXXHTb UITU Pa3/IeJIUTh HA OHO TO XK€ YHUCIIO, OTJIUYHOE OT

0.

Xoa pa6oThl:
Kpatkue TeopeTrueckue CBEACHUS:
Pemenue ypasuenuit |-l crenenu ¢ onHoi nepemMeHHOM

-b N N .
ax+b=0,(x= —.a # 0) — nuHeliHOe ypaBHeHUe | cTeneHu ¢ oAHON epeMeHHOM

ax? + bx + ¢ = 0 (a # 0) — ypaBuenue || crenenu ¢ onHOI nepeMeHHO}A.
1. OnpenenuTh BUI YpaBHEHUSI U CIIOCOO €T0 PelIeHUs.
2. Ecnu ypaBHeHuUe 1poOHO-pallMOHAIbHOE, TO HAUTH OO 3HaMeHaTeb BceX Apo0eil, KoTopble
BXOJISIT B ypaBHEHHE.
3. YMHOXHUTB 00€ YyacTH ypaBHEHHUS Ha OO 3HAMEHATENb.
4. Pemmmth mogydeHHOE 11€JI0€ YpaBHEHHE.
5. IlpousBecTu MpoBEpKY KOpHEH, U MCKIIOYUTh T€ U3 HHUX, KOTOpble 0OpallatoT B HY/b OOLIMii
3HaMeHAaTeb.
Pemum ypaBHeHHS:
a) (Bx + 1) + (4x — 1)? = (5x — 2)?
PackpoeM ckoOKH, TIPUMEHssS (POPMYIIBI COKpaIleHHOTo yMHOKeHus (a + b)?u  (a — b)?
9x% + 6x+ 1+ 16x% —8x + 1 = 25x% — 20x + 4
9x%2+6x+1+16x>—8x+1—25x>+20x—4=0
[TpuBeneM mo100HBIE YICHBI, TOTYYHM
18x—-2=0
2 1
YT
Otser: x = } KOpPEHb YPaBHEHUSI.
X 7 8
0 S T e
PaznosxkuM x? — 4 Ha MHOXKHUTENH M NEPEHECEM BCE WIEHBI yPaBHEHHS B JIEBYIO YacTh. [IpuBenem

Ipobu K 00IIeMy 3HaMEeHATeIIIO:
X 7 8

x—2 x+2 (x-2)(x+2) =
x(x—-2)-7(x-2)-8

(x-2)(x+2)
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x2+2x-7x+14-8

e T
x2-5x+6
(x+2)(x-2) o

HpoOb paBHa HYIIIO, KOTJIa €€ YUCIUTEIh PaBEH HYJII0, a 3HAMEHATENh HE PaBEH HYIIIO, T.C.
x+2)(x—-2)#0=>x#2,x +# -2

x2=5x+6=0

D=25-24=1

5+1
x1=—=3

2
-1
X, =——=2
2 2
Ho tak kak x # 2, To X, = 2 — MOCTOPOHHUN KOPEHb, CIICIOBATEILHO PEIICHUEM ypaBHEHUS
oymer x; = 3
OtBet: x = 3
dopma npeacTaBIeHUs Pe3yJabTaTa: BHIIIOJTHCHHOE 33JaHHC

0

Kpurepum ouenkmu:

Ornenka "oTau4HO'" cTaBUTCS, eciu padoTa BBHIMOJIHEHA B TOJHOM O0BEME C COOIIOICHUEM
HE00XO0IMMOM MMOCIIeIOBATEILHOCTH ACHCTBUM.

Omnenka "xopomo' cTaBUTCs, €CIIM BHIIOJIHEHBI TPEOOBaHUS K OLIEHKE "OTIUYHO", HO JOMYIICHBI
2-3 Henmoyera.

Orenka "y10BJeTBOPUTEIBHO'" CTaBUTCS, €CId pabOTa BEHIMIOJHEHA HE MOJTHOCTBIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIIbHBIE PE3YIbTAThI U BBHIBOIBI.

OrneHka ""Hey10BJIETBOPUTEIBHO' CTAaBUTCS, €ClM pabOoTa BBHIINOIHEHA HE MTOJTHOCTHIO WM 00BEM
BBHITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CENaTh MPABIIIBHBIX BBHIBOJIOB.

Tema 1.1 PazBurue NOHATHSA 0 YHCJIE

IIpakTnyeckoe 3ansaTne Ne 4

«PewieHue 3a1a4 Ha COCTaBJICHHE YPABHEHUID)

Heas padorsl: GopMHpOBaHHE YMEHUH pellaTh TEKCTOBBIE 3aJaud, COCTaBIIsAs YPAaBHEHUS U
CUCTEMBI YPaBHEHHUU.

IIpakTnueckas padora popmupyer:

[TP66. ymeHue pemaTb TEKCTOBbIE 3aJjauyd pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, OJIU U
4acTH, Ha JBHMKEHHE, pabOTy, CTOUMOCTb TOBapOB M YCIYT, HAJOTH, 33Ja4d U3 O0JACTU YIpaBIICHUS
JMYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIATh BhIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBbI
10 YCJIOBHIO 33J]auH, UCCIIE0BATh MOIYYEHHOE PELICHNE U OLICHUBATh NPaBI0NOA00HOCTb PE3YJIbTATOB;

[1P614. ymenue BbIOMpaTh MOAXOMAIIMNA U3yYEHHBIH METOJ] JUISl PEeLIeHHs 3aJjauu, paclo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYEeCKHEe MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUSAX, B
HUCKYCCTBE;, yMEHHE IPUBOAUTH IIPUMEPBl MATEMATHUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[1Py7. ymeHue omnepupoBaTh MOHATUSAMH: TOXKIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHNE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB
U CHCTEM, palMOHalbHble, WPPALMOHANbHBIC, IIOKa3aTelbHble, CTENEHHbIE, JOorapupMuyecKue,
TPUTOHOMETPUYECKNE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPaBHEHHUsI, HEPAaBEHCTBA U
CUCTEMBI C TIOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHATh YPaBHEHHMsI, HEPABEHCTBA, X CHCTEMBI JUISl PEIICHUs MaTEeMaTMYECKUX 3a1ad W 3a7ad M3
pa3nuYHbIX 001acTel HAYKH U peaIbHOM KU3HH;
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Boinosinenue padoTsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3JIMUHBIM KOHTCKCTAaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEICTBa IOMCKA, aHAlW3a U HMHTEpHpeTanuu UHbOpManuu u
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

3ananne
Penmute 3agaun:

1. IlpoBox minHoi#l 135 MeTpoB pa3pe3anu Ha ABE YAaCTU TaK, YTO OJHA U3 HUX KOpoue JApYyroil B 1Ba
paza. Halinute 1ivHy KaXa0M 4acTH.

2. Vmeercs nBa kabenst pasHBIX COPTOB. Macca mepBoro kaOenss paBHa O5kr. Jlpyroii, miwHA
KOoTOporo Ha 3M OoJibllie JUITMHBI TIEPBOTO M Macca KaKJIOro METpa KOTOPOTO Ha 2Kr OoJbIie
Macchl KaKJJ0r0 MeTpa repBoro kadens, umeet maccy 120kr. Beruncnure ammHy Kaxaoro Kadens.

3. Ha ckmage nmerorcs aammoukn 60V u 100V. Korga ucnonszoBanu 50% nammnouek 60V u 20%
nmammouek 100V, dro cocTaBuiio B o0miel ciioxxHoctr 390 mammouek, To Jammodek 60V ocraaoch
B 3 paza 6ombiie, yueM 100V. Ckoybko H3HAYaIBHO OBLIO Ha cKiazae Jammodek 60V u 100v?

4. JIBym siekTpukam Obuia mopydeHa padota. Bropoil npuctymnui k paboTe Ha yac mo3xe MmepBoro.

o 9 o
UYepes 3 yaca mocie TOro, Kak MEePBbIM MPUCTYIMHI K padoTe, UM OCTAJIOCHh BBIMIOJTHHUTH 7 Bee

pabotsl. [To okoHYaHUM pabOTHI OKA3aJI0Ch, YTO KAXKBIA BBHITOJHIII TOJOBUHY BCell paboThl. 3a
CKOJIbKO YacOB Ka)KJIblii, paboTast OT/I€JIbHO, MOKET BBIMOJIHUTH BCIO paboTy?

Ilopsiiok BHINOJIHEHHUS PaGOThI:

BHuMaTenpHO 03HAKOMBTECH C YCIOBUEM 3aJaHMs.

[Tonp3ysch MOMY4YEHHBIMH 3HAHUSAMH (B Cllyyae 3aTPyAHEHHs BOCIOJb3YMTECh CHPAaBOYHBIMU
MaTepuagamMH), BBIIOJIHUTE 3a/laHuUE.

Xon paboThi:

[Ton anrebpanueckuM METOAOM pELICHMs 337ad MOHMMAeTcs TaKOH METOJ pelIeHus, Korjaa
HEU3BECTHbIE BEJIIMYMHBI HAXOATCS B Ppe3ylbTaTe pPELICHUS YpPaBHEHUS WIM CHUCTEMBbl YpaBHEHMI,
COCTaBJIEHHBIX 110 YCJIOBUIO 3aJauH.

[Ipu pemenun 3amay anreOpaudeckKuM METOJOM OCHOBHAs MBICIUTENbHAs JESTENbHOCTD
COCPEJI0TauMBaETCsl Ha MEPBOM JTalle PEUIeHMs 3ajlaud: Ha pa30ope yCJOBHS 33aJaud M COCTaBJICHUM
YPAaBHEHUH HUJIM HEPABEHCTB 110 YCJIOBHIO 3a/1a4N.

BropbiM 3TanoM SBISIETCS pPELIEHHE COCTABIEHHOIO YPaBHEHUS WM CUCTEMBI YpaBHEHUH,
HEPAaBEHCTBA MUJIM CUCTEMbI HEPaBEHCTB.

TpeTpuM BaXKHBIM TallOM PEILIEHUS 3a]1a4 SIBJISIETCS TPOBEPKA PEIICHUS 3a]1a4M, KOTOpask IPOBOAUTCS 10
YCJIOBHIO 33/1a4H.

3aoaua:

[TepBbrit paGoumii 3a yac nenaetr Ha 10 meranmedt Oosbllie, YeM BTOPOW, W BBHITIOJNHSET 3aKas,
coctosumii u3 60 geraneit, Ha 3 4yaca ObIcTpee, YeM BTOPOW pabOUMii, BHIMOIHSIOUIMNA TaKOW *kKe 3aKas.
CKoJIbKO JieTajieit B 4ac JieJaeT BTOpO pabodmii?

Pewienue:
ITycTh X meraneit B 4ac nenaeT BTOpoi pabouwii, Toraa nepsbii (x+10) neraneit.
IIpon3BOAUTEIBHOCTD Bpems Pabota
. . 60 .
1 paboumii (x+10) neraneii B yac 54 60 neraneii
. . 60 .
2 pabounii X JieTaney B yac gk 60 neranen

20



Tak kak nepBbIii U3rOTABIMBAET HAa 3 Yaca MEHbIIIE, YEM BTOPOM, TO COCTABUM ypaBHEHUE:!
60 60
- =3
x x+10
[Monyunm x=-20 1 x=10 (-20 — HE MOAXOIUT IO CMBICITY 3a1a4H)
10 neraneii B yac genaeT BTOPOil pabOUHii.
Otset: 10 geranen.

dopma npeacTaBieHUs pe3yJbTaTa: BBIIOJIHEHHOE 33/1aHHE

Kpurepum ouenku:

Ornenka "oTau4HO'" CTaBUTCS, €Clid paboTa BHINIOJHEHA B IOJHOM 00BEME C COOIIOIACHHEM
Heo0XO0IUMOM MMOCIIEN0BATENBHOCTHA JENCTBUN.

Onenka "xopouo' cTaBUTCS, €CIIU BBIIIOJHEHB TPeOOBAHUSA K OLIEHKE "OTIMYHO", HO JOMYIICHBI
2-3 Henmoyera.

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

OreHka ""Hey/10BJIETBOPUTEIBbHO' CTaBUTCS, €CJIH paboTa BBIITOJIHEHA HE TIOJTHOCTHIO UM 00BEM
BBHITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.1 PazBurHe NOHATHSA 0 YHCJIE

IIpakTHyeckoe 3ansaTHE Ne 5

«Pemenune PALMOHAJIBHBIX HEPABCHCTB»

Hear padorbi: I[lOBTOPUTH W 3aKpenuTh 3HAHUS M YMEHHUS YYallMXCS TMPH PELICHUU
paloHaIbHBIX HEPABEHCTB.

IIpakTnuyeckas padora popmupyer:

[TP62. ymeHue onepupoBaTh MOHATUSAMH: CTENEHb YKCIa, JOorapuM YUCIa; YMEHHUE BBIIOIHSTD
BBIUHCJICHHE 3HAYEHUH U TpeoOpa30BaHuUs BHIPAKEHUH CO CTENEHIMHU U Jorapudmamu, npeoopa3oBaHUs
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P63. ymeHue omepupoBaTh MOHATUSMU: pPalMOHANIBHBIE, MPPALMOHAIbHbBIE, TOKAa3aTeNIbHBIE,
CTEINeHHbIE, JTorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

[IPy7. ymeHue omnepupoBaTh TMOHATUSMU: TOXKAECTBO, TOXKIECTBEHHOE MpeoOpa3zoBaHUeE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHHWM U HEPABEHCTB, PABHOCHIIBHOCTb YPaBHEHUN, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIe, HWpPpPALMOHAIbHBIE, IIOKa3aTelbHbIE, CTENEHHbIe, JIorapu(PpMUUECKUe,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABCHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPAaBHEHMS, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPHEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATh yYpaBHEHMs, HEPABEHCTBA, MUX CHCTEMBI JUI pPELICHUS MATEeMAaTHMYECKUX 3aJad U 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

BoinosineHnue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 BeibupaTh cmocoObl pemieHds 3aaad NpoecCHOHANBHON NeATEeIhbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTCKCTaM;
OK 02 Hcnonwp3oBaTh COBpEMEHHBIE CpEICTBa TMOWCKA, aHANW3a M HMHTEpHpeTanud WHPOpMAlUU |
nH(OPMAaIMOHHBIE TEXHOJIOTUH AJIsl BHITIOTHEHHS 3a/1a4 MPOPECCHOHANTBHOMN IEITeIbHOCTH;

21



3aganue

Pemmth HCpaBCHCTBA:

1) 3x—(2x—7)<3(1+%x); 2) x+=2>3;
5 x2+x-6<0; 6) x2+3x+2>0;
7) x%2<0,25; 8) 4-—x?<0;
9) x%2-8x>0; 10) x2? + 24x < 0;
11) x2 —6x +9 < 0; 12) 25x2 —10x + 1 > 0;
13) x(x —1)(x — 4) > 0; 14) (x+2)(x —5)(x+9) <0;
15) x(x — 2)(x = 5)?2 > 0; 16) x%(x + 1)(x — 6)% > 0;
17) (x+6)(x —2)3(x + 3)* = 0; 18) x2(x + 7)(x — 5)8(x + 8)3 < 0;
19) X2 < o; 20) SHDCHT) 5 .
e (2 +x)x-3)
(x—2)(x+4)? ) x24x)(x— )
21) &2 22) EHED <o

ITopsinok BbINOJIHEHHS PadOTHI:

ITpu pemieHnn HepaBEHCTB UCIOJB3YIOTCS CIEAYIOLIME paBuUia NpeoOpa3oBaHus  HEPAaBEHCTB B
PaBHOCUJIbHBIE:

a) KakoM- 1100 wieH HepaBeHCTBA MOKHO IEPEHECTH U3 OJIHOM ero

4yacTU B JIPYIyl0 C IMPOTHBOIIOJIOXHBIM 3HAKOM, OCTaBMB IIPH 3TOM 0e3 M3MEHEeHHs 3HaK
HEPABEHCTBA;

0) obe yacTu HEpaBEHCTBA MOXKHO YMHOXKUTb WJIM Pa3felUTh HAa OJHO TO K€ IOJIOXKUTEIbHOE
YHCII0, OCTABUB IIPHU 3TOM 0€3 U3MEHEHMS 3HAaK HEpaBEHCTBA;

B) 00€ 4acTH HEPaBEHCTBA MOYKHO YMHOXHTh WJIM Pa3/ieIuTh HA OTHO U TO € OTPULIATEIbHOE YHCIIO,
WU3MEHUB IIPHU 3TOM 3HaK HEPABEHCTBA HA MPOTUBOIOJIOKHBIN

[Ipu pemieHnu CUCTEM HEPaBEHCTB HY)KHO PEIIUTh KaX10€ U3 HUX U BBIOpaTh 00Illee peleHue.

Xon paboTsi:

Pemnm HepaBeHCTBa.
1 5x X228 7
2 5 10

[lepeneceM Bce 4WiICHBI B JIEBYIO YacTh W MPUBEAEM K OOIIEMYy 3HAMEHATENI0. OOIMil 3HaMeHaTeh
10; Tak Kak 3HaMEHaTelb HE COJAEPKUT IEPEeMEHHOW, TO B JaJbHEHIIEM €ro MOXXHO HE€ MHCaTh
(omycTUTh).

50x —5(7x —1)+2(2x—=5)—-7>0

50x —35x+5+4x—-10—-7>0

19x - 12> 0

12
x> —
19

12
12
OTtBeT: X € (E; oo)

2.5x — 2 — 3x? > 0 - KBaJpaTHOE HEPABEHCTBO YMHOKMM Ha (—1)
3x2—5x+2<0
Haiinem kopHU ypaBHEHUS:
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3x2 —5x+2=0
D=25-24=1
-1 _q
X, =—=
_5-1_2
X2 =75 T3

I'papuxom dpynkuuu 3x% — 5x + 2 = 0 spisercsa mapabona (puc.2), BETBH KOTOPOil HAaNpaBIeHEI
2
BBEpPX, a TOUKH TepecedeHus napadoisl u ocu OX 3to x; = 1 ux, = 3
N300pa3uM reoMeTpuvecKu:

Tak Kak MBI pelIaeM HEPaBEHCTBO 3x*-5x+2<0, TO PEHICHUEM HEPAaBEHCTBA OYyJEeT MPOMEXKYTOK
2
(uHTEpBaAN) X € (5; 1)
2
OTBeT: x € (5; 1)

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

Kpurepum ouenku:

Ouenka "OTJIMYHO" CTaBUTCS, e€cilid paboTa BBINOJHEHA B TMOJHOM 00BEME C COOJIOJIEHUEM
HE00XO0TMMOM MOCIIeI0BATEIHHOCTH JACHCTBUM.

Ornenka "Xopouo" cTaBUTCS, €CJIM BBIIIOJHEHbl TPEOOBaHUs K OLIEHKE "OTINYHO", HO JOMYILEHBI 2-
3 gegouera.

Ouenka "ya0BJIETBOPUTEJIBHO" CTaBUTCS, €CIM paboTa BBIMOJHEHA HE TOJHOCTBIO, HO 00BEM
BBITIOTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYUUTh IPABUIIBHBIE PE3YIbTAThI U BHIBOIBL.

OrieHka "Hey/10BJIETBOPUTENBHO'" CTAaBUTCS, €CJIM Pab0Ta BHIITOJIHEHA HE MOJTHOCTHIO UM 00BhEM

BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENaTh MPABUIIBHBIX BBHIBOJIOB.

Tema 1.2 @®yHkuun u rpaduku

IIpakTnueckoe 3ansaTne Ne6

«Hccaenopanne pynkuuii. CBoiicTBa JMHEHHOIH, KBaAPpAaTUYHOI, KyCOYHO-JIMHEHHON 1
APOOHO-JTMHEHHON (PyHKIUID)

Leab padoThl: HAyUYHUTHCS ONPEAETATb YETHOCTb HEUETHOCTh (DYHKIMHM, MPOBOIUTH
uccleIoBaHHe (QYHKIMM Ha MOHOTOHHOCTb, OJKCTPEMYyMBbI, HYIM (QYHKIUM U OPOMEXYTKU
3HAKOIIOCTOSIHCTBA.

IIpakTuyeckasi padora ¢popmupyer:

[1P64. ymeHue omepupoBaTh MOHATUAMHU: (QYHKIMS, HeNpepblBHAs (QYHKIMS, NPOU3BOHAs,
nepBooOpasHas, OmpeeNeHHbI UHTErpat, YMEHHUE HAXOJUTh MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTefIHIHX cirydasax q)YHKHI/II/I Ha MOHOTOHHOCTbS,
HAaXOIUTh HAWOONbIIME W HAWUMEHbIIWE 3HAaueHUs (YHKUUN; CTpOUTh TpaduKd MHOTOUWICHOB C
HCMOJIb30BAHUEM anmnapaTta MaTEMAaTHYECKOI0 aHalii3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUICHUH 3aJad
Ha JBW)KCHUE; pPellaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7aui HAa HAUOOJbIINE U HANMEHbBIINE 3HAYCHUS,
Ha HaAXO0XACHHUEC ITYTHU, CKOPOCTU U YCKOPCHUSA,

23



[1P65. ymeHue omepupoBaTh MOHATHUSMHU: PalMOHANbHAs (YHKIMS, MOKa3aTelabHas (QyHKIUS,
creneHHas QyHKIus, JorapudpmMuueckas GyHKIHS, TPUTOHOMETpUUYecKre QyHKIIUU, 0OpaTHBIE (DYHKIIUH;
YMEHHUE CTPOUTH I'paMKu M3YYCHHBIX (YHKIUI, MCHOIB30BaTh IpadUKU NpU M3YyYEHUHU IMPOLIECCOB U
3aBUCUMOCTEH, NpU pEIIeHUM 3aJad M3 JIPYruX Y4eOHbIX NPEAMETOB W 3a/Jad U3 pealbHON KU3HU,
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEX]y BETMUYNHAMU;

[IPy8. yMeHue CcBOOOAHO OIEpPUPOBATh MHOHATHAMHU: Trpaduk (GYyHKIUH, oOpaTHas (QyHKIIHS,
KOMMO3ULUS (PYHKIMHA, TuHEeHHas (QyHKIUS, KBagpaTU4Has (DYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
IoKas3aTejgeM, TPUIOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYecKHe  (YHKIHH,
nokaszaTtenbHass W Jorapugmuueckas (QyHKIUH, yMEHHE CTPOUTh rpaduku (QyHKIHHA, BBIIOIHATH
npeoOpazoBanus TpadhuKoB (QYHKIMNA, YMEHHE HCIONb30BaTh Tpaduku QYHKIUH 111 W3ydeHUs
IIPOLIECCOB U 3aBUCUMOCTEN NPU PELICHUU 3aJa4 U3 APYTHX y4EOHBIX IIPEIMETOB U U3 PEAIbHON KHU3HH;
BbIpaXaTh (pOpPMYyJIaMU 3aBUCUMOCTH MEXAY BEIMYMHAMHU; YMEHHE CBOOOJHO ONEPUPOBAThH MOHATUAMHU:
YEeTHOCTh (DYHKIMH, MEPHOAMYHOCTh (DYHKIMU, OTPAHUYCHHOCTH (PYHKIIMH, MOHOTOHHOCTb (DYHKIIUH,
SKCTpeMyM (yHKIMM, HauOonblllee M HAUMEHbIEE 3HAYEHUS (YHKIMM Ha IPOMEXYTKE, yMEHHE
MIPOBOJIUTH MCCIIEOBaHNE (PYHKIIMHU; YMEHHE MCIIOIB30BaTh CBOMCTBA U TpauKu (PYHKIUH IS peIIeHus
ypaBHEHMH, HEPAaBEHCTB U 3aJlay C IapaMeTpaMy; U300paxaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA
peuIeHU ypaBHEHH, HEPABEHCTB U UX CUCTEM.

Boinosinenue padorsl cnocodcTByeT opMUPOBAHUIO:
OK 01 BeiOupars crnocoObl pemnieHus 3aaay Npo(ecCHOHANIbHOM AESTENbHOCTH HPUMEHHMTENBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOMCKA, aHajdM3a M HMHTEpIpeTalud HH(QOpMaruu H
MH(POPMAIIMOHHBIE TEXHOJIOTHH [ BBITIOJHEHUS 3a/1a4 TPO(GECCHOHATBLHOMN e TebHOCTH;
OK 03. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(GECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENBCKYIO ICATEIIEHOCTh B MPO(ECCHOHANBHOM cepe, UCIOIb30BaTh 3HAHUS 110 TIPABOBOM
1 (MHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX
OK 04 D¢} dexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMaH/IE.

3aganue
1) Cuia Toka B MPOBOJHUKE B 3aBUCHMOCTH OT BPEMEHH MEHSIETCSI [0 3aKOHY:
I(t) = t? — 4t + 12. TloctpoiiTe rpaguK M3MeHEHHs CHIIBI TOKA. B Kakoil MOMEHT BpeMeHH
cuiia Toka ObUTa MUHUMaTbHOM? B Kakoii MpoMexXyTOK BpEMEHHU Cujla TOKa Bo3pacTana?

2) Haiigute 3Hauenust GyHKIMI B TOUKaX
a)  f(x) =2x%2—-3x+1, x; =0,
xz = 2,
X3 = —1,
0 =15 =1
x-3 xz — 0,
x3 - 6
243y
3) Jst dyakuumu f(x) = % HaiuTe:
a) fx —32):
0) f(=x7);
1
» ()
4) Haiigute obnacts onpeneneHust yHKIIHNA:
6 . — 7 .
D y= g 0 v
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B) y =+vVx?—-3x+2; r) y =Vx? + 4x — 12;
1

: ’ 3
I[) y m, e) y = 4_9_x2'

5) Uccnenyiite pyHKIIMU HA YETHOCTD:
a) y =x? +2x* + 1; 0) y = 2x7 —4x3 + x;
B) y =5 —3x53; r) y =2%+27%,
=2X — 2% —-3x2+1
I[) y 2 2 ! e) y = 1J_Cx4- a
X . — 245 _ 93
x) Y=o 3) y = 3X 2x° +4x + 3.
6) Uccnenyiite GyHKIIMHU, 3aJaHHBIE TPAPUIECKH, HA YETHOCTD:
a) 0)

1) e)
|
]
F .
[ e 4 p—
.
-
I
[

IHopsinok BbINMOJIHEHHs PA0OTHI:

1) Haiigute obnacts onpenenenus GyHKINU.

Jns HaxoxIeHus IPOMEXYTKOB 3HAKONOCTOSHCTBA HAWAWTE TOYKH IEPECEYEHUS C OChIO
abcruce, pemnB ypaBHeHue y=0. HalinenHnble kopHM paccTraBbTe Ha ocu OX B HOpsIKE BO3pacTaHUs U
HaWJUTe 3HAK PYHKIIMH HA KaXKIOM U3 MOJIyU€HHBIX HHTEPBAJIOB. 3alUILIUTE PE3ybTar.

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

1.3amenure aprymMeHT (QYyHKUHH X Ha "-x". IloactaBpTe OTOT aprymMeHT B
(byHKIIMOHATIBHOE BBIPAXKEHHUE.
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2.Y1upocTuTe BbIpaXkKEHHUE.
3.Takum 00pa3oM, BBl MOIYYHIIH OJHY U TY K€ (YHKIIHIO, 3alTMCAHHYIO U apryMEHTOB
"x"u"-x". ITocmoTtpuTe Ha ABE 3TH 3aIUCH.
Ecmn y(-x) = y(x), TO 3TO yeTHast QyHKIIHS.
Eciu y(-X) =- y(X), To 3TO HeueTHasi PyHKIIHS.
Ecmu ke mpo (QyHKIHIO HENb3s CKa3zaTh, uTo Y(-X)=y(X) min y(-X)=-y(X), TO IO CBOWCTBY
YETHOCTH 3TO QPyHKIHS 0011ero Buaa. To ecTh, OHA HE SBIISICTCS HU YETHOW, HU HCUETHOM.
4.3anumuTe cieIaHHbIe BAMH BBIBO/IBI.
3) Haiinure obnacte ompeneneHuss GyHKIMA W HYIH (YHKLIWHU, €CIIM OHU ecTh. Mccrenmyiite
(GYHKIIHMIO HA MOHOTOHHOCTh Ha MOJTyYeHHBIX HHTEpBaJIax.
Oynkuus F(X) Ha3piBaeTcs Bo3pacTaromield Ha oTpeske [a,b] , eciu amst moOOBIX ABYX TOYEK Xi U
X2 u3 [a,b] cmpasemnuBo HepaBeHcTBO F(X1)<F(X?2) , KOorma Xxi< Xp.
Oyukius F(X) HaspiBacTes yoObIBaromei Ha otpeske [a,0] , ecnu mjast M0OBIX IBYX TOYEK X1 M
X2 u3 [a,b] cnpaBemmBo HepaBencTBO F(X1)>F(X2), KOrma xi< X» .

Xoxa padoTbI:

x%-1

Uccnenosats Gpyakuuio f(x) = .
Pemienue
O6uacts onpenenenus pyHkimu D (f) = (—o0; 0) U (0; +0).

—)2 _ 2 _ 2 _
f(—x)=(x) 1=x 1= x-—1

-
f(=x) = —f(x) => byukuus f(x) ABIIETCS HEUCTHOI.

—X —X X

(I)opMa npeacraBjJdeHus pedyJjbTaTa: BbIIIOJTHEHHOC 3a/IaHHE.

Kpurepun onenkn:

Ouenka "OTJHYHO" CTaBUTCS, €CiM pabOTa BBHIMOJHEHA B TOJHOM 00BEME C COOJIIOJEHHUEM
HEOOXOMMOM MOCIEA0BATEIbHOCTH JCHCTBUM.

Ouenka 'xopomo'" CcTaBUTCA, €CIM BBHINOJHEHBI  TpeOOBaHUS K OIEHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CU paboTa BBIMOIHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MONYYUTh MPABUIBHBIE PE3YIbTAThI U BHIBOIBI.

Ouenka '"Heyl1OBJIETBOPUTEJbHO'" CTAaBUTCS, €CIM padbOTa BBHIMOJHEHA HE TMOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPaBUIHHBIX BHIBO/IOB.

Tema 1.2 @®yHkuun u rpauku

IIpakTnyeckoe 3ansaTue Ne7

«IlocTpoenne u yreHne rpapukoB GPyHKUHKI)

Ilenps pa0oTbl: MOBTOpPEHME H3YYEHHOIO MaTepuaia; NPUMEHEHUE TEOPETHMUECKHUX 3HAHUM K
PEILIEHHNIO MPaKTUYECKHX 3ajau.

IIpakTuyeckas padora popmupyer:

[1P64. ymenue omnepupoBaTh MOHATUSAMH: (YHKLHS, HEMpepbiBHAas (QYHKLUS, HPOM3BOJHAS,
nepBooOpasHas, ONpeeNIeHHbIM MHTErpai; YMEHUE HaXOAWTh MPOU3BOJIHBIE IJIEMEHTAPHBIX (PYHKIIHM,
UCMOJb3Ysl CIPABOYHBIE MAaTE€pUalIbl; HCCIEI0BATh B MPOCTEHIINX Ciydasx (PyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HAuOONbIIME W HAMMEHbIIUE 3HAaYeHUs (YHKUUN; CTpOUTH TpapuKU MHOTOWIEHOB C
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MCTOJIb30BAHUEM allapara MaTeMaTHYeCKOTO aHalN3a; MPUMEHSATh MPOU3BOJHYIO MPU PEIICHUH 33134
Ha JBIDKCHHE; PeIlaTh MPAaKTUKO-OPHEHTHPOBAHHBIC 331a4y Ha HAaMOOJbIINE W HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[1PGS. ymeHue omepupoBaTh MOHATHUSAMH: palMOHAIbHAs (DYHKIHWS, TOKa3aTelbHas (QYHKIHS,
creneHHast pyHKIus, JorapupmMudeckas QyHKIHS, TPUTOHOMETpUYeckre QPyHKIMH, 0OpaTHbIe (QYHKINH;
yYMEHHE CTPOUTH TpaduKu M3y4eHHBIX (DYHKUWH, UCTIOIB30BAaTh I'paWKM NPH HU3YyYCHUU IMPOIECCOB U
3aBUCHMOCTEH, NpH pEIleHUH 3a1ad U3 APYruX ydeOHBIX IPEAMETOB M 33/a4 U3 PealbHON >KU3HH,
BBIpaXKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEKIY BEITHUYMHAMH;

[1Py8. ymeHue CBOOOIHO OIEPUPOBATH MOHATUAMHU: Tpaduk (yHKIMH, oOparHas (QyHKIMS,
KoMITo3unusl (GyHKUIWH, TUHEeHHas (QYHKIMSA, KBagpaTH4yHas (QyHKIMS, cTereHHas (QyHKIUS C LENbIM
mokaszaTejieM, TpPUTOHOMETpudeckne  (yHKIHMHM, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIMH,
noKaszaTenbHas W Jorapudmuyueckas (QyHKIWH; yMEHHE CTpOUTh TrpaduKku (QYHKUWH, BBINOIHSITH
npeoOpa3oBanusi rpadukoB (QYHKIHUI; yMEHHE HCHOJB30BaTh Tpapuku (GYHKIMNA [UISI U3yYCHHS
IPOLIECCOB M 3aBUCHMOCTEH MPH PELICHNH 33/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB U U3 PEabHOM JKU3HH;
BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXAY BETMYMHAMH; YMEHHE CBOOOIHO ONEPUPOBATH MOHATUSIMHU:
YEeTHOCTh (PYHKIIMH, TEPHOANYHOCTh (YHKIMH, OTPaHHYCHHOCTh (DYHKIUH, MOHOTOHHOCTH ()YHKIIUH,
SKCTpeMyM (yHKIMHM, HauOoNblllee W HaWMEHbIIEE 3HAYCHUS (YHKIMHM HA TMPOMEXYTKE, yMEHHUE
NPOBOANTH HCCIIEOBaHNE (PYHKIIMU; YMEHUE HCIIOIb30BaTh CBOMCTBA U Tpaduku GYHKIHMIHA IS peIeHHs
YpaBHEHHIA, HEPABEHCTB U 3a/1a4 C apaMeTpaMu; N300paxaTh Ha KOOPJUHATHOW IIOCKOCTH MHOXKECTBA
peluIeHuil ypaBHEHUH, HEPABEHCTB U UX CHUCTEM.

Beinosinenue padorsl ciocodcTByeT GOpMUPOBAHUIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM;
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIHM3a W HMHTEPIPETalud HHPOPMAIUN |
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs BBIMOJIHEHU 3a/1a4 PO ECCHOHATIBLHOM 1A TeIbHOCTH;
OK 03. IlmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U TUYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO I€ATEIBHOCTh B MPO(ecCHOHANbHOM cepe, UCTI0Nb30BaTh 3HAHUS M0 IPABOBOH
¥ (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYAIHIX
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTATh B KOJUIEKTHBE U KOMaHJIE.

3amanmne
1. Cuia Toka B IMPOBOAHUKE B 3aBUCUMOCTHU OT BPEMCHU MCHACTCA IO 3aKOHY:
I(t) =t -8t +17.
[Toctpoiite rpaduk u3MEHEHMs CHIBI TOKa. B kakoii MOMEHT BpeMeHM cuja ToKa Obuia
MUHUMabHON? B Kakoif poMeXyTOK BpEMEHHU CUJIa TOKa Bo3pacrana?
2. IlpumeHsist reoMeTpHUUECKUe NPeoOpazoBaHmsl, HOCTPOTe TpapuKy PyHKIIHIMA:
a) y=(x—-5)72+1;
6) y=I1x+1%+1;
1
B) y= -t 3;

rn y=

|x|+2

ITopsinok BbINOJIHEHHS PadOTHI

Hns  moctpoeHuss rpauKoB  BOCHOJb3YHTECh  TI€OMETPUYECKMMH  NPeoOpa3oBaHUIMMU:
CUMMETPUYHOE OTOOpakeHHe Tpa(UKOB OTHOCHUTEIBHO OCEW KOOpAMHAT, NapajielbHBIA IEepeHocC
rpaduKoB, CXKaTHE U PaCTSKEHHE.

Xoa pa0dorsi:
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[octpouts rpaduk pynxiuu y = (x + 3)? + 4.

3a 0cHOBY BO3bMEM rpaduk y = x2 (puc. 1).

3arem crpoum rpaduk y = (x + 3)? myrém napamiensHoro nepenoca rpaguka sieBo(puc.2).
Crpoum rpaduk y = (x + 3)? + 4 napamnenbHbIM epeHOcOM rpaduka BBepx (puc.3).

i | }

Puc. 1 Puc. 2 Puc. 3
dopmMa npeacTaBJieHUsI pe3yJbTaTa: BHIIIOJIHCHHOS 3a/1aHHC.

Kpurepum ouenku:

Ouenka "oTJaM4yHO'" CTaBUTCS, €cilu padoTa BBINOJIHEHA B IMOJHOM 00BEME € COOJIO/IEHUEM
HE00XO0TMMOM MOCIIeI0BATEIHHOCTH JICHCTBUM.

Onenka "xopomo' CTaBUTCS, €CIU BBIIIOJIHEHBI TPEOOBAaHUS K OLIEHKE "OTJINYHO", HO 1ONYLIEHBI
2-3 Henmoyera.

Ounenka "y10BJIeTBOPUTEIBLHO' CTaBUTCS, €CITM pabOTa BBITOJIHEHA HE MOJIHOCTHIO, HO 00BEM
BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh MPABUIILHBIE PE3YIbTAThl U BBIBOIBI.

Ounenka '"HeyI0BJIeTBOPUTEIbHO'" CTAaBUTCS, €clii paboTa BBIMOJHEHA HE MOJHOCTHIO WU
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTHyeckoe 3ansaTHE Ne§

«PemieHue HPPAUMOHAJIBLHBIX YPABHEHUI»

Heasb padorbi: OG00IMNTh, 3aKPENUTh M CUCTEMATH3UPOBATh 3HAHMS y4yalllUXCs MPU PELICHUU
Pa3IMYHbIX BUJOB UPPALMOHAIBHBIX YPaBHEHUH.

IIpakTnueckas padora popmupyer:

[TP62. ymeHue onepupoBaTh MOHATUAMU: CTENEHb YMCIA, JOrapu(M YUCIIA; YMEHUE BBIOIHSATD
BBIUHCJICHHE 3HAaYEHUH U peoOpa3oBaHusl BBIPAKEHUN CO CTENEHSIMH U JorapudMamMu, peodpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[TP63. yMeHue omnepupoBaTh MOHATHUSMHU: pAlMOHAIbHBIE, MppallMOHAIbHbBIE, OKa3aTeIbHbIE,
CTETIeHHbIE, JTOrapu(PMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, UX CHUCTEMBI;

[1Py6. ymenue cBOOOJHO OINEpPUPOBATH MOHATHUSMU: CTENEHb C LENbIM IOKa3aTeleM, KOPEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapudM 4uciia, CHHYC, KOCUHYC U TAaHT€HC TPOU3BOJILHOTO YNCIIA;

[1Py7. ymeHue omepupoBaTh TMOHATHSIMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHuUE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUN M HEPaBEHCTB, PABHOCHIIBHOCTh YPABHEHM, HEPABEHCTB
U CHCTEM, palMOHalbHble, WPPAMOHANbHbIE, IIOKa3aTelbHble, CTENEHHbIE, JorapupMHUUIEcKHe,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMUHBIX IPUEMOB; PEILIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJI pEHICHHUs MaTeMaTHU4YecKUX 3ajad M 3ajad U3
pa3nUYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.
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Boinosinenue padoTsl cnocodcTByeT GOpMUPOBAHUIO:
OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEICTBa IMOMCKA, aHAlW3a M HMHTEpHpeTanud UHGOpMaluu U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

3aganue
Pemnre ypaBHeHus:

1) Vx—1=4

2) V3x+7+4=0;

3) 7T—Vx+2=4

4) V16x%+16x +29 = 5;

3| x+2
5) \I 5x+22 -1
6) V2x—4—+Vx+5=1;

7) V5+Vx+3=3;
8) V2x+1++vx—3=2Vx.

ITopsinok BbINOJIHEHHS PadOTHI

1) IIpu BoO3BeneHMM ypaBHEHMsS B YETHYIO CTENEHb IOJIY4aeTcsl ypaBHEHHE, SIBIISIOLIEECs
CIIEACTBUEM MCXOAHOTO. [103TOMY BO3MOXHO NOSIBJIEHHE NOCTOPOHHUX DPELIEHUIH ypaBHEHUS, HO HE
BO3MOJKHa moTepsi KopHell. [IpuunHa npuoOpereHust KOpHEH COCTOMT B TOM, YTO IPH BO3BEJICHHUU B
YETHYIO CTENEHb YMCEJl, PaBHBIX 110 aOCOIIOTHOW BEIMYMHE, HO Pa3HbIX 10 3HAKY, MOJy4yaeTcsl OJIUH U
TOT K€ pe3yybTar.

Tak KaK MOTYT MOSIBUTHCSI TOCTOPOHHUE KOPHH, TO HEOOXOAUMO JeNIaTh MPOBEPKY, MOJCTABIISSA
HalJICHHbIE 3HAYEHUS HEU3BECTHOM TOJIBKO B IIEPBOHAYAJIbHOE YpaBHEHHE, a HE B KakKHE-TO
MIPOMEKYTOUHBIE.

2) [Ipu pemieHMH MppanMoOHATBHBIX YpaBHEHHH IOJIE3HO IMepe]l BO3BEAEHUEM 00enx uyactel
YpaBHEHHUSI B HEKOTOPYIO CTENEHb "YeAUHUTh paauKan".

Xon paboTsl:

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

2
(Vsx—8)’ = 42
5x -8 =16
5x=16+8

=24
24

w1
=
I

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

Kpurepun ouenku:
Ounenka "0oTJMYHO'" CTaBUTCA, €CM padOTa BHIMOIHEHA B MOJHOM 00BEME C COOIIOJCHHEM
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HE00XO0TUMOM MOCIIeIOBATEIHLHOCTH JICHCTBUM.

Ouenka '"xopomio'" CTaBUTCs, €CIM BBINOJTHEHBI  TpeOOBaHUSA K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y10BJ1eTBOPUTEIbHO'" CTaBUTCS, e€Ciik paboTa BBIMOJHEHA HE TMOJHOCTBHIO, HO 00BEM
BBITIOJIHCHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIC PE3YJILTATHl U BHIBOJIBI.

Ouenka '"HeyJa0BJIeTBOPUTENbHO'" CTaBUTCS, e€clii paboTa BBHINOJHEHA HE TOJHOCTHIO WITU
00BEM BBITTOJIHEHHOM YacT paboThI HE TIO3BOJISET CIIENATh MPABUIIBHBIX BEIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnueckoe 3ansaTHe Ne9

«IIpeodpa3oBaHusl BbIPAKEHHH, COAEPKAMX CTENEHH U PAAUKAIBD

Heas padoTbl: 0000UIMTH, 3aKPENUTh M CHCTEMATU3MPOBATH 3HAHUS YYAUIMXCS TPU PEUICHUU
KOHKDPETHBIX 3aJJaHUH 10 TEME

IIpakTuyeckas padbora popmupyer:

[1P62. ymeHne onepupoBaTh MOHATUAMHU: CTETIEHb YHCIA, JOTapu(M YUCIIa; YMEHUE BBITOIHSITH
BBIUHCJICHHE 3HAYCHUI U TpeoOpa30BaHus BHIPAKEHUIN CO CTETIEHIMHU U Jorapupmamu, npeodpazoBaHus
JTPpOOHO-pallMOHATIFHBIX BBIPAKEHUI;

[IPy6. ymenue cBOOOJHO OIEpPUPOBATH MOHATHUSMM: CTENEHb C LEJIbIM I10Ka3aTejaeM, KOPEHb
HaTypaHLHOﬁ CTCIICHU, CTCICHb C palUdOHAJIbHBIM II0KAa3aTCJICM, CTCICHL C I[efICTBI/ITeJIBHI)IM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm ducia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YHUCIIA.

Boinosinenue padorsl cnocodcTByeT GOpMUPOBAHUIO!

OK 01 BeiOupars cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHOW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 04 D¢ dexTrBHO B3aUMOJIeHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAH/IE;

3ananue

1. Bemuucnure:

a) V24-9; 6) 48-27;
B) V54 -24; r) V75 -45;
1) V160 - 625; e) /48-162;
2. TlpencraBbTe BBIPAJCHWEC B BHJIC CTENEHW W HAWJIUTE €ro 3HAYCHHWE MPU JAHHOM 3HAYCHUH
IIEPEMEHHOMN:
— 6 p° _1.
a) ——mnpna=6; 0) s—2ps PMP =25
b= _ 1 —3y2, 1 -
B) O npub = > r) (t72) = nput = 0,1.

3. V3BeCTHO, YTO JMAMETP CTEPXKHA-TIOABECKM H3 apmarypHod cramm d, =3cm. Onpenenure

2
TpeOyeMyro IUIOIAAb CEYEHUs CTEPKHA Ay (CM”), €CIM AUAaMETp 3a1aeTcs mo popmyiie

30



4-4,,
d,, =+ —— . 3HaueHue 77 BO3LMHTE PAaBHOE 3.
7

4. Tlepuon monypacnazna BemiectBa paBeH 140 cyrok. CkonbpKo BemecTBa octanercs yepes 10 jer, ecnu
€ro HayaJibHas Macca paBHa 8r?

5. KoauuecTBo TEIIOTHI, BBIIEIIEMOE IPOBOJHMKOM C TOKOM, BbIUHMCIgeTCs 110 Gpopmyne: Q = I - Rt.
Haiigure cuny Toka (B Ammepax), ecnmu Q = 720 /Ixx, R=90m, t =5c.

IHopsinok BBINOJHEHHUS PA0OTHI

BriHecuTe 3HaK MUHYC U3 IIPOU3BEACHUS. BOCIIONB3yHTECh CBOMCTBOM CTEIIEHU C OTPULIATEIILHBIM
nokaszarejaeM. YINOTpeOUTe CBOIMCTBO BOCIPOM3BENEHHUS BO BTOPYIO CTEeNEHb. J[Is1 OKOHYATENbHOIO
VIPOILIEHHUS 3TOr0 MpHMEPa BOCHOJIB3YHTECh MPaBHIOM YMHOXKEHHUs ApoOeil. B mocrnegnem miare
BOCIIOJIb3YITECH JEJICHUEM CTEIICHEW ¢ OIMHAKOBBIM I10KA3aTeIIEM.

B sToM ciywae Hago NMPUMEHUT CBOMCTBO CTEMEHEH C OTPHUIATENILHBIM IMOKa3zareiaeMm. UToObI
pasrpy3uTh NOJIYYEHHYIO JIpoOb, Ha/l0 Mpeobpa3zoBarh 3Ty ApoOb B AeneHue. [IpuBectu apobb K obieMy
3HAMEHATENI0 U MPOU3BECTU CIIOKEHHE Apodei ¢ oOum 3HameHarenem. [locieqHum marom crenarb
COKpAaIICHHE.

Onpenenure NOpsSAOK JelcTBUA. BblpakeHue B nepBol CKOOKE MNpUBEIUTE K OOIIEMY
3HaMEHATeNl0, B YUCIMUTENE CIejaiiTe IpyNnUpOBKY M BbIHECHUTE OOIIMH MHOXHTENIb 3a CKOOKY.
BreimnonnuTe nenenue, cokpaTtuTe Ha oOmmii MHokuTenb. [locienHee neiicTBue — ciiokeHue apoOei c
OJIMHAKOBBIMM 3HaMeHaTelsIMU. [IpuBeauTe 1monoOHbIE cllaraeMsle.

Xoxa padoTsbl

1) Yupoctuts Beipaxkenue: ((+°)°(x*))y°  xy’z’
x2y3 XlOleZl7

Bnauane Hamo ITPOBECTHU PACKPBITUC CKO6OK, IJIL OTOTO0 BOCIIOJIB3YyEMCA CBOMCTBOM CTEIICHEIA.

(-3)6) . (42) 6-3
X X _ _ _ -12_3 _-3_-5,-10_
_ _ y 70,510,747 _ x 712y Syo7710=
x

Bocnosnb3yeMcst CBOMCTBOM CTEMEHEHN C OTPULIATEIBHBIM [TOKA3aTEIIEM.

= ys 1
12 xsyszlo

OtBer: »° 1
x12 x3y5210

2) YTpocTuTh BEIpaXKEHHE
e+l 1
Wrx+x+dx x2x

Pemenue. Beenem 0603Hauenne a=+/x , Tormax=(x)’=a’, xJx=dla=d® .

dopMyIa U3 YCI0BHS 3aa4H MOCIIE 3aMEHBI Oy/IeT BBITTISIETh TAK: atl . 1
. 5. , a*+a’+a a'-a
3ameTuMm, uto a -a=a(a’-1")=a(a-1)(a"+a+l).

Torma a«+1 | 1 a+1 ala—1)(a® +a+1)

8 a3+a2+a.a4—a:a(az+a+l). 1 =(a+ha-D=a*-1
BepnewMmcs k 3ameHe: a’-1=x-1.
OTtBeT: x-1.

(I)opma NMpeacTaBJdCHUA PE3yjabTaTa: BEIIIOJTHCHHOC 3aJaHNC

Kpurepun ouenku:
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Ounenka "oTaM4YHO'" CcTaBUTCA, €ClHM padOTa BHIMOJIHEHA B MOJHOM 00BEME C COOIIOJCHHEM
HE0OXOIMMOM TOCIEeA0BaTEIbHOCTH JEHCTBUI; B OTBETE€ NPAaBUIBHO W AaKKypaTHO BBIMOJIHEHBI BCE
3alUCH U BBIYUCIICHUSI.

Ouenka '"'Xopomio'" CTaBUTCs, €CIM BBINOJTHEHBI  TpeOOBaHUSA K OICHKE "OTIWYHO", HO
JOMYIIEHBI 2-3 HeloYeTa.

Ouenka "y10BJ1eTBOPUTEIbHO' CTAaBUTCS, eCiii paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TAaKOB, YTO IO3BOJIAECT IMOJYYUTh MpaBUIIbHBIE pPe3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

OuneHka ''HeyI0BJIETBOPHUTEIBHO'" CTaBUTCS, eciM padoTa BBIMOJHEHA HE TOJHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH paboThl HE TO3BOJISIET ClIENaTh IPABUIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckoe 3ansaTue Nel(

«Penienue noxka3arejbHbIX ypaBHeHnﬁ»

Heas padorsi: 0000IINTH, 3aKPENUTh W CHUCTEMATH3UPOBATh 3HAHMS YYALIMXCS MO METOJaM
peleHHs MOKa3aTebHBIX YpaBHEHHH. PaccMOTpeTh MprMeHEeHne OKa3aTeNbHbIX (DYHKITHA

IIpakTuueckas padora popmupyer:

[1P62. ymeHnue ornepupoBaTh MOHATUSMH: CTENECHb YKCIA, JOrapu(M YUCIia; YMEHHUE BBITIOIHSTD
BBIUMCIIEHHE 3HAUEHUI 1 MpeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHUs
JTpOOHO-pAllMOHATFHBIX BEIPAKEHU;

[TP63. ymeHue omnepupoBaTh MOHATUSAMH: DPALMOHAIbHbIE, UPPALMOHAIbHBIE, MOKa3aTeJIbHbIE,
CTENEHHbIE, JorapupMUuecKrue, TPUTOHOMETPUYECKUE YPABHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

[TPy6. ymeHue cBOOOJHO OINEpPHUPOBATH MOHSATHSAMHU: CTENEHb C LENbIM IOKa3aTelleM, KOPEHb
HAaTypaJbHOM CTEIIEHH, CTENEHb C pPAlUOHAIBHBIM II0KAa3aTelIeM, CTENEHb C JIEHCTBUTEIBHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapugm yuciia, CHHYC, KOCUHYC ¥ TAHT'€HC MPOU3BOJIBHOIO YUCIIA;

[IPy7. ymeHue omnepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE MNpeoOpa3oBaHUeE,
YPaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUI M HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUM, HEPABEHCTB
U CHUCTEM, palMOHAJbHbIE, HWpPpPALUOHAIbHBIE, IOKa3aTelbHbIE, CTENEHHbIE, JIOrapupMUUECKUe,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPaBHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHSTh YpaBHEHMS, HEPABEHCTBA, UX CHCTEMBI AJI PEIICHHUS MAaTeMaTHYeCKUX 3aJad W 3a1ad u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HHU.

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:
OK 01 Beibuparh crnocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAeATENbHOCTH NPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTalud HH(pOpMaruu H
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BHIIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON AESTEIbHOCTH;
OK 04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAaHIE.

3ananne
1. Pewmuth ypaBHeHUS:
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a) (l)x = 1; 6) 0,5% = 0,125;

B) 4x=%; r) 7x=$;
x) 10* = 3/1000; e) 0,3* = %/0,0081;
x__1 . 1\ _ :
®) 5% =5—; 3 (3) =255
u) 2*t1 =4; K) 0,4475% = 0,16+/0,4;
2—-x
n) 53%1=0,2; w (3)  =8VZ;
ex l 2x+3. l 4x—-7 _ x_3.
m 3T =) o (5) =6
X ax+3 _ . .13x+7 .13x+8_ .
m) 3% — 343 = _78g; m2(G) -7-(G) =49
2x-1 _ £2x-3 _ ) 1)5%1 AN
0 Tos=as o (5) +() =5

h
2. JlaBiieHHE BO3/yXa U3MEHSETCS B 3aBHCHMOCTH OT BBICOTHI 110 3akoHy p(h) = 2. Ha xakoii BbICOTE
JaBJeHue Bo3ayxa paBHo 12811a?

3. Cuna TpeHHs >KEJIE3HOrO TpOoca, HAMOTAaHHOTO Ha >KEJIe3HbId OapalaH, JaeT BO3MOXKHOCTh
ypaBHOBecHTh MeHblIeil cuinoil F, Bomburyro cuty F, kotopyro Bbrumcisiior no gopmyne F =F,-3",

rjae N - 4KCI0 BUTKOB Tpoca Ha Oapabane. TpeOyercs yCTaHOBUTH CKOJIBKO pa3 TPOC HAMOTaH Ha
6apaban, eciu cuioii 8 H ynepxxuBaercs rpy3 24 H.

HOpﬂ)IOK BbIITOJTHCHHUA paﬁon:

OGe 4acTH ypaBHEHHS NPHBOAMM K OJHOMY OCHOBaHmio: a'® =a®®

» THE (a>0,a#1) 3areM
ucrnons3yeM creayromee csoiictBo: ( a'® =a®") o (f(x) = d(x).

Xox padoTsl

Permnte ypaBHeHue: (12-05. [51-0,001-

Pemenne: [IpeoOpa3yem ypaBHeHue K BUaY: a'® =a®® .
0277050105 — 013 < 02%° ~05+05 _013 0277 =013

3aTem peliacM ypaBHEHHUE: x2 —3= x, =— \/? X, =~/3.

(I)opMa npeacraBjJdceHus pedyjabTaTa: BbIIIOJTHECHHOC 3a/IJaHNE

Kpurepun onenkn:

Ouenka "OTJUYHO" CTaBUTCS, €CiM pabOTa BBHITIOJHEHA B IOJHOM 00BEME C COOJIO/IEHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCe
3aMUCH ¥ BBIYMCIICHUSI.

Ounenka '"Xopomo' CTaBUTCS, €CIH BBIIOJHEHB  TpPeOOBaHHMS K OLEHKE "OTIMYHO", HO
JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka "y/0BJIETBOPUTEIBHO' CTaBUTCS, €CIM pabOTa BHIMOIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka '"HeylOBJIETBOPUTENbHO'" CTaBUTCS, €CIM padOTa BBHINIOJHEHA HE TOJHOCTHIO HWIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIeNaTh MPaBUIIbHBIX

Tema 1.3 KopHu, cTeneHu u Jorapugmsl
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IpaxkTnyeckoe 3ansitue Nell

«Pemenne nmoka3arejJbHBIX HEPaBCHCTB»

Heab: OGOOMNTH, 3aKpEeNUTh M CUCTEMATHU3UPOBATh 3HAHMS y4YaIlUXCS IO METOJaM pPELICHHUs
[O0Ka3aTeIbHbIX HEPABEHCTB.

IIpakTuyeckas padora popmupyer:
[1P62 ymeHue omepupoBaTh MOHSATHSAMM: CTENEHb YHCIA, JOrapupM YWCIIA; YMEHHE BBIOJIHATH
BBIUMCIICHHE 3HAaYEHUH U TpeoOpa30BaHUs BEIPAXKEHUH CO CTENEHAMU U Jorapudmamu,
npeoOpa3oBaHus APOOHO-PAITHIOHAIBHBIX BBIPAKCHHIA;
ITP63 ymeHue onepupoBaTh MOHATHIMU: PallMOHAIbHbBIE, UPPALIMOHAJIBHBIE, TIOKA3aTEIbHbIE, CTEIIEHHBIE,
JorapupMUUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
[IPy6. ymeHue cBOOOJHO OIEPUPOBATh MOHATUSAMH: CTENEHb C LEJIbIM II0Ka3aTelieM, KOpPEHb
HaTypaJbHOM CTEIIEHH, CTENEHb C DPAlMOHAIBHBIM II0KA3aTEJIEM, CTENEHb C JEHCTBHUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeleM, JorapudM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IPOU3BOJIBHOIO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHSATHSAMHU: TOKIECTBO, TOXKJECTBEHHOE INpeoOpa3oBaHuE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHUI M HEPABEHCTB, PaBHOCWIBHOCTb YPAaBHEHUM, HEPABEHCTB U CUCTEM,
palMoOHaIbHbIE, HMppaLMOHAIIBHEIE, II0OKa3aTeJIbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YPABHEHMsI, HEPABEHCTBA U
CUCTEMBI C IOMOILBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHUI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YPaBHEHMs, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUsS MAaTeMaTU4eCKUX 3aJad W 3a1ad u3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth cmocoObl pemieHds 3aaad NpoecCHOHANBHON AeATeIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM ;
OK 02 Hcnonws3oBaTh COBpEMEHHBIE CpEACTBAa TOWCKA, aHAIW3a W HHTEpHpeTanuu HHPOpMAIUH U
WH(pOPMAIMOHHBIE TEXHOJIOTHH JJIS BHIIOTHEHUS 3a/1a4 MPOo(heCCUOHATLHOM eI TeIbHOCTH;
OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

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

3ananmue:
1.PemuTe nmpocreiinme nokasarenbHbIe HEPABEHCTBA:

1\* . x 1. 3¢ 1
) (3) <216 227°>% 32
2. Pemnre nokasaTebHbIE HEPABEHCTBA:

1) 5¥*~2x-1 < 75;
2) 3¥+2 4 3%-1 < 28
Ilopsinok BbINOJHEHHs padOThI:
1. 3anuIInTe MOKa3aTeIbHOE YpaBHCHUC.
2. OOe vyacTy HEPABEHCTBA MPUBEANTE K OJHOMY OCHOBAHHIO:
af®) > qet)
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3. Ilpu pemieHny nokasareiabHbIX HEPABEHCTB HEOOXOIUMO YUECTh CBOMCTBO MOHOTOHHOCTH
dynxiun, Te. mpu a > 1 a/® > a?® < f(x) > p(x)
mu 0<a<1la’® >a?® s fx) <p) .

4. Pemmre nmosyduBIIeecs anreOpandeckoe HepaBEHCTRO.
5. 3ammmmure oTBeT.

Xopa padoTel: 3anucaTh 3aJjaHUE B TETPAIb U PELIUTD.

1. (%)x <216

Penrenue:

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

OtBer: x € (—3; +)

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

x> —-2x—-3<0

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

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

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

y<28:95 y<3.

BepHemcst k crapoii nepemenHoi: 3% < 3\\

x <1 1
dopma npeacTaBIeHUs Pe3yJIbTaTa: BHIIOJHEHHOE 3aJaHIe

v

Kpurepun onenkmn:

Ouenka "oTJM4YHO'" BBICTABISETCA, €CIM PabOTa BHITIOJIHEHA B TTOJTHOM 00BEME C COOIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIlIMCU U BBIYUCIICHUS.
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Ounenka ''Xopomo" BBICTABISIECTCS, €CJIHM BBIMONHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO
JTONYIIEHBI 2-3 HEe0YeTa.

Ounenka '"yI0BJIEeTBOPUTENbHO'" BBICTABISCTCSA, €CIM PaboTa BBIMOIHEHA HE TOJHOCTHIO, HO
00BEM BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YNIbTAThI U BHIBOJIBI; B X0O/I€
pOBeIeHUS paObOTHI OBUTH TOMYIIEHBI OLITHOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABIISCTCSA, €CIM PaboTa BBHIMOJHEHA HE MOJHOCTHIO WIH
00BEM BBITTOJIHEHHOM YacTH pabOThI HE TIO3BOJISET ClIEIaTh MPABUIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

[IpakTnyeckoe 3ansiTue Nel2

«PemieHue moka3aTeJbHbIX ypaBHeHI/Iﬁ U HEPABEHCTB»

Heanb: OOGOOMNTH, 3aKpEeNUTh M CHUCTEMATHU3UPOBATh 3HAHHS YUYAIIUXCS MO METOAaM peIIeHUs
II0Ka3aTeIbHBIX YPABHEHUM U HEPABEHCTB.

IIpakTHyeckas padora ¢popmupyer:
[1P62 ymeHue omepupoBaTh MOHSATHSIMH: CTEIEHb YHCIA, JOrapu(pM UYHCIA; YMEHHE BBITOJIHSATH
BbIUUCIICHUE 3HAaYEHUH U TPeoOpa30BaHMsl BEIPAXKEHUH CO CTENCHSIMHU U JlorapupmMami,
npeoOpa3oBaHus IPOOHO-PAITIOHATBHBIX BBIPAKCHHIA;
I1P63 ymeHue onepupoBaTh NOHATHIMU: PallMOHAIbHbBIE, HUPPALIMOHAIBbHBIE, TIOKA3aTelbHbIE, CTEIIEHHBIE,
JIOI‘apI/I(l)MI/I‘IeCKI/IC, TPUTOHOMCTPUYCCKUEC YPAaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;
[TPy6 ymeHnue cBOOOIHO ONIEpUpPOBATh MOHIATUSAMU: CTENEHb C LEJIBIM [TOKa3aTeIeM, KOPEHb HaTypabHOM
CTCIICHU, CTCIICHb C palMOHAJIbHBIM I10OKa3aTeJICeM, CTCIICHb C I[GP'ICTBHTGJIBHBIM (BCHIGCTBCHHI)IM)
nokasaresem, Jorapudm ymcia, CHHyC, KOCHHYC U TAaHT€HC TPOU3BOJILHOTO YHCIIA;
[IPy7 ymeHue omnepupoBaTh MHOHATUSMHU: TOXKIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE,
HCPaBCHCTBO, CUCTEMA ypaBHeHI/II\/'I 1 HCPABCHCTB, PAaBHOCUJIBHOCTDH ypaBHeHHfI, HEPABCHCTB U CHUCTEM,
panuoOHaJIbHbIE, HpPALMOHAIIBHEIE, [IOKa3aTeJIbHbIE, CTEIECHHBIE, JorapupmMHyUecKue,
TPUTOHOMCETPHUYICCKUC YpPAaBHCHHA, HCPABCHCTBA U CUCTEMbI; YMCHHUC PCIIATE YPABHCHHA, HCPABCHCTBA U
CUCTEMBI C TIOMOIIBIO PA3IUYHBIX IIPUEMOB; PEIIATh YPABHEHU, HEPABECHCTBA U CUCTEMBI C I1ApaMETPOM;
IMPUMCHATE YPaBHCHUA, HCPABCHCTBA, UX CHUCTEMBI IJId PCHICHUA MATCMAaTUYCCKHX 3a/a4 W 3aJad U3
pa3nuYHbIX 001acTell HAyKU U peasIbHOM KU3HM;

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCUOHAIBbHON JeATENbHOCTH MHPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 02 Hcnonb3oBaTh COBpEMEHHBIE CpEeACTBa IOWCKA, aHAIW3a M HHTEpPHpeTaluud HHGOpMaluu U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCHOHATILHOM 1€ TeIbHOCTH;
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH/IE.

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

3aganue
1. Pemuts ypaBHEHUS:
1 X
a) (5) =1 6) 0,5% = 0,125;
64 343
o) 10* = 4\/1000; e) 0,3* = 3/0,0081;
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X — 1 . 1 * — .
h

3. JlaBiieHue BO31yXa U3MEHSIETCS B 3aBHCUMOCTH OT BBICOTHI 110 3akoHy p(h) = 3z. Ha kakoii BEICOTE
JaBJIieHHEe Bo3ayxa paBHo 81I1a?

3. Cuma TpeHHs JKEJIE3HOr0 Tpoca, HAMOTAaHHOIO Ha JKeje3Hbld OapabaH, JaeT BO3MOXHOCTb
ypaBHOBECHTbh MeHbIe cuinoit F, Bombiyto cuny F, koTopyto Beraucistor mo popmyine F =F,-3",

rae N - 4ucIo BUTKOB Tpoca Ha Oapabane. TpeOyercst yCTaHOBHTB, CKOJBKO pa3 TPOC HAaMOTaH Ha
6apaban, ecnu cuinoii 8 H ynepxuBaercs rpys 24 H.

IHopsinok BbINOJIHEHHUS PA0OTHI:
OGe yacTu ypaBHEHHsS MPUBOAMM K ofHOMY ocHoBaumio: a'® =a®™ rme (40,41 3arem

ucrnons3yeM cuenyroee cBoiictBo: ( a'® =a®") o (f(x) = d(x).

Xoa padoTsl

Pemmre ypaBHeHHe: 1x2-05. [51-0,001

Pemenne: [IpeoOpasyem ypaBHeHUE K BUAY: '™ =a®™ .
022050105 013 5 013" ~05+05 _013 o 027 — 013

3aTeM pelaeM ypaBHEHHE: 2 =3=x, =—[3 ,x, = 3.

®opma npeacTaBaeHUus pe3yJabTaTa: BHIIOJHEHHOE 3aJaHHe

Kputepun ouenkmn:

Ouenka "OTJIHYHO" CTAaBUTCS, €CIM padOTa BBHINOJHEHA B IOJHOM 00BEME C COOJIIOICHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCH U BEIYUCIICHUS.

Ouenka 'xopomo'" CTaBUTCA, €CIM BBIMOJHEHBI  TpeOOBaHUA K OICHKE "OTIWYHO", HO
JOMYUIEHBI 2-3 Helo4eTa.

Ouenka "y10BJIeTBOPUTENbHO'" CTaBUTCS, €CTU paboTa BBHIMOIHEHA HE MOJTHOCTHIO, HO 00BEM
BBIIIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJ€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ounenka '"Heyl0BJEeTBOPUTEIbHO'" CTaBUTCS, €cld paboTa BBIMOIHEHA HE TMOJIHOCTHIO WU
00BEM BBITIOJIHEHHOM YacTH paOOThI HE TTO3BOJISIET CAENIATh MPABUIIBHBIX

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTnyeckoe 3ansitue Nel3

«HaxoxaeHue 3HaYeHU JJorapu@mMa o nNpousBoaILHOMY ocHoBaHu10. Ilepexon or oaHoOrO
OCHOBAHHUA K APyromy. Beruuciaenue u cpapHenue jgorapugmos. Jlorapupmuposanue u
NMOTEHIUPOBAHNE BbIPAMKEHHID)

Heab: O000MMUTE, 3aKPENUTh U CHCTEMATU3UPOBATh 3HAHMS yyamuxcs no teme. ®opMupoBaTh
HABbIKM HAXOXKJIEHUS 3HAuYeHUM JorapupMUYeCKUX BBIPAKEHUH, MPUMEHSS OIpeaeTeHe U CBOMCTBa
sorapu@moB, jorapuGMUpoBaTh U MOTEHLIUPOBATH BBIPAKEHUSI.

IIpakTuyeckas padora popmupyer:
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[1P62 ymeHue onepupoBaTh MOHATUAMHU: CTENEHb YMCIA, JIoTapu(dM dYHcIa; YyMEHHE BBINNOJHATH

BBIYKCJICHUE 3HAYCHUI U MPeoOpa30BaHus BHIPAKEHHUI CO CTEIICHAMH | JiorapudmMamu, mpeoOpa3oBaHus
IpOOHO-PAMOHAIBHBIX BBIPAKCHHIA,

HPY6 YMCHUC CBO6OI[HO ONEprUpOBaTh IOHATHUAMU: CTCIICHb C LEJIbIM IIOKA3aTCIEM, KOPCHb

HaTypaHLHOﬁ CTCIICHU, CTCIICHb C palUOHAJIbHBIM II0KAa3aTCICM, CTCICHL C I[eI\/JICTBI/ITeJIBHBIM
(BeH_IeCTBeHHBIM) IIOKa3aTcCJICM, J'IOl"apI/I(bM qucia, CMHHYC, KOCUHYC U TAHT'CHC ITPOMU3BOJIbHOI'O YKUCJIA,

BoinosineHne padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 Beibuparh cmocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM ;
OK 04 DddexTrBHO B3aUMOCHCTBOBATh U pabOTaTh B KOJJIEKTHBE U KOMaH/IE.

1)
2)

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

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

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

2. Haiiure 3HaueHue BhIpaskeHns: 271710836 — 410840125

3. TlposorapupmupyiiTe BBIpaOKEHUE IO TMPOU3BOIHBHOMY OCHOBAHHIO:
a?¥d
b3c5S '’

4. EMKOCTb BBICOKOBOIBTHOTO KOHIeHCaTopa B gatunke C = 2 - 10~ °®. lapannensHo ¢
KOHJIEHCATOPOM HOJKIIOUEH PE3UCTOP ¢ compoTupiaeHueM R = 5-10° Owm. Bo Bpems paboThl
JlaTYMKE HarpsbkeHue Ha KoHjeHcatope Uy = 16 kB. Ilociie BBIKIIOUEHUST AaTYMKA
HamnpsbKeHUe Ha KOHJIeHcaTope yobiBaeT a0 3HadeHus U (kB) 3a Bpems, onpeaensiemoe

U
BhIpakeHneMm t = aRC log, Fo(c), rae « = 0,7— nocrosiHHas. Onpeaenure HapsHKEHUE Ha
KOH/JIEHCATOPE, €CIU NOCIIE BBIKIIIOUEHUS JaTyuka npouwio 21 ¢. OTBeT AailTe B KUJIOBOJIBTAX.

IMopsiiok BbINOJIHEHUS PA0OTHI:
Hcnonb3yiiTe COOTBETCTBYIOIINE CBOKMCTBA JIOrapru(MOB U OllpesiesieHue Jorapudma.
Hcnons3yiiTe ocHOBHOE JorapuMUUECKOe TOXKIECTBO U CBOMCTBA JIorapu(MOB.

Xoa paGoTsI:

1) a) Berumucnure: logg ;s 0,64 + logg s 10

Pemenne: logg ,5 0,64 +logy 5 10 = =
log. a
log. b

Hcrnosnb3yem opmyity mepexoja K HOBoMy ocHoBanuio 109, a = , TOJTyY1M

c

_ log, 0,64
- log,s 0,25

Jaiee NCIoIb3yeM CBOMCTBA Jorapu(dMa CTENeHH U JIorapu(mMa Ipou3BeAeHUs

=log, s 40,64 +1log, ;10 =log,(0,8-10) = log, ; 8 = —3. Otser: -3.

+10g,510 = %Iogoy5 0,64 +log,510 =
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0) 2log, 6 +10g, 0,2 + %log4 25 — %log4 81

Pemenne: 2log, 6 +1log, 0,2 + %log4 25— %log4 81 = log, 6% + log, 0,2 + log, V25 —
log481=log436+log40,2+log45-log49=log436-0,2-59=log44=1

2) Haiimute 3HaueHne BhIpaxeHus: 27110836 — 410840125

Pemenne: 271710836 — 410840125 —
Hcnonb3yem CBOMCTBA CTENIEHEH M OCHOBHOE JIOTapU(PMHUECKOE TOKIESCTBO

3
(33)1—10g36 _ 410g4 0,12571 — 33—310g3 6 _ 410g4% — 3 _Q — 2_7 Q= 1 — 8= _7Z
3logs 216 216 8 8
Ortser: — 71.
8
3) IIponorapudmupyiite BEIpakeHHE IO TPOU3BOJIEHOMY OCHOBAHHIO:
a?¥/d
b3c5’

HDOJIOF&DI/Id)MI/IDOBaTb BBIPAXKCHHEC — 3TO 3HAYUT BBIIIOJITHUTH CJ'ICIIYIOIJ_II/Iﬁ AJIropuT™:

1. B3sth nanHOE BBIpaXKEHUE B CKOOKH M MEpe]] HUMU ITOCTaBUTH 3HAK JioraprudMa 10 33 JaHHOMY
OCHOBAHUIO

2. Hcnonw3ys cBoiicTBa orapuMoB, HEOOXOAUMO yOpaTh BHYTpH JioraprupmMa Takue AeUCTBUS, KaK
BO3BE/ICHUE B CTEIEHb, BO3BE/IEHUE B KOPEHb, YMHOXKEHUE U JICJICHUE

[Tponorapudmupyem mo ocuopanwuto 10:
24
d 1
lg ‘;32/5— = lga® + lgVd — Igh® — lgc® = 2lga + S lgd —3lgb — 5Slgc;
4) EMKOCTb BHICOKOBOJIBTHOTO KOHJIeHcaTopa B gaTyuke C = 2 - 107°®. lapaiensHo ¢ KOHAEHCATOPOM
TIOJIKJTIOYEH PE3UCTOP ¢ conpoTuBieHneM R = 5-10% Owm. Bo Bpems paboThl naTuMKke HaIpsKeHHE HA
koHneHcarope Uy = 16 kB. [locne BeIkIIOUEHUST AaTurKa HAMPsDKEHUE HA KOHIEHCATOPE YOBIBAET /10

U
3HavyeHus U (kB) 3a Bpems, onpenensemoe Belpaxkenuem t = aRC log, Fo(c), rae a = 0,7— nocrosiHHAas.

Ornpenenure HaNpsKEHUE HA KOHJAEHCATOPE, €CIIH MOCIE BBIKIOYEHUsT AaTuynka npouuio 21 c. OtBeT
JalTe B KHJIOBOJLTAaX.

Pemenue:

3aaya CBOJUTCS K pELICHHUIO YpaBHEHUs Tpu t = 21c¢ mpu 3aJaHHBIX 3HAUEHUAX HAYaJIbHOTO
HanpskeHus Ha KoHaeHcatope Uy = 16 kB, conporusnenus pesuctopa R = 5 - 10°0Om u émxoctn
xoHzeHcaTopa C = 2 - 107 °®:

0,7-2-107°-5-10° - log, = = 21;

7log, 1U—6 = 21,

log, % =3

39



U = 2 xB.
@®opma npeacTaBJIeHNUs Pe3yJbTaTa: BBHINOJIHCHHOE 3aJ[aHHC.

Kpurtepun onenku:

Ouenka "oTJHMYHO'" BBICTABIACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIILHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYMCICHHA.

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

Ounenka '"yI0BJIETBOPUTENbHO' BBICTABISCTCSA, €CIM PaboTa BBINOIHEHA HE TOJHOCTHIO, HO
00BEM BBITIOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MTPABUIIbHBIE PE3YNIbTAThl U BHIBOJIBI; B XO1€
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey/10BJIETBOPUTEIbLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacTH paObOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 1.3 KopHu, creneHu u jorapugmsi

IIpakTuyeckoe 3anaTue Nel4

«IlocTpoenne rpadgpukos Jorapupmuyeckux GpyHkumiin»

Heab: OGOOMMUTh U CUCTEMATU3UPOBATH 3HAHUS y4allUXcCs, (OPMUPOBATH HABBIKH MOCTPOCHUS
rpagukoB JorapuMuUecKuX (PYHKIUNA C MOMOINBI0 MPeoOpa3oBaHM M MCCIETOBAHUS HUX CBOMCTB.
PaccmoTtpeTs mpuMeHeHue 1orapugmoB.

IIpakTnyeckas padora ¢popmupyer:

[1P6G5 ymeHue omepupoBaTh TMOHSATHSIMHU: palMOHATbHAs (YHKIWSA, IOKa3aTelbHas (QYyHKIHS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QPyHKIMH, 0OpaTHbIe (QYHKIUH;
YMEHHE CTPOUTHh Ipad)MKy M3YYCHHBIX (YHKIUI, UCTIONB30BaTh TPAQUKH MPH U3YYCHHH MPOIECCOB U
3aBUCUMOCTEH, MpU pelIeHUuM 3aJad M3 JIpYrux y4eOHbIX HpPEAMETOB U 33/ad U3 pealbHON KHU3HU,
BBIpaXaTh (OPMYIIAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

[IPy8 ymeHue cBOOOAHO oOmnepupoBaTh MOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas GyHKLUS,
KOMIIO3UIMS (PYHKUIMH, JWHEHHas (QYyHKUMS, KBaapaThuyHas (QYHKUMs, CTeEeHHas (YHKIUS C LEJbIM
nokaszaTejieM, TPUTOHOMETpudeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareibHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh Ipaduku (GYHKIUH, BBIIOIHATH
npeoOpa3oBanusi rpaduKoB (QYHKIHUI; yMEHHE HCHOJIB30BaTh Tpaduku GYHKUMHA JUIST U3ydeHHS
MIPOIIECCOB M 3aBUCUMOCTEH TP PEUICHUH 337a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3 PeabHON KHU3HH,
BbIpaXaTh (OpPMyJIaMu 3aBUCUMOCTH MEXIY BEIMYMHAMHU; YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMHU:
YeTHOCTh (DYHKLHWHU, NMEPUOJUYHOCTh (DYHKLHH, OIPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (PYHKIIUH,
SKCTpeMyM (yHKIMHM, HauOonblllee M HAUMEHbIIEE 3HAUYEHUS (YHKIMH Ha IPOMEXYTKE, yMEHHE
MIPOBOJIUTH MCCIIEIOBaHNE (PYHKIINU; YMEHHE HCIIOIB30BaTh CBOMCTBA U TpaQuKH PYHKITUI TSl peIIeHus
ypaBHEHMH, HEPABEHCTB U 3aJlay C IapamMeTpaMu; U300paxaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA
pEeLICHNI ypaBHEHWIA, HEPABEHCTB M UX CUCTEM;

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:
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OK 01 Beibuparh cmocoObl perieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTAM ;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IOWCKA, aHAJIM3a M HMHTEPIPETAuH HH()OpMAIUH H
MH(GOPMAaLMOHHbIE TEXHOJIOTUH JUIsl BBINOJIHEHUS 3a/1a4 IPO(PECCUOHATIBHON JESTENbHOCTH;

OK 03. [TmanupoBaTh U PeaIn30BbIBaTH COOCTBEHHOE MPOPECCHOHATBFHOE U TMYHOCTHOE Pa3BUTHE,
IPEIIPUHUMATENBCKYIO I€ATEIBHOCTh B MPO(ECCHOHANBHOM cepe, UCI0Ib30BaTh 3HAHUS 110 PaBOBOM
1 (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYaIUAX

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

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganme:

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

1. y=log,(x —2);
2. y=2-logix;
2

3. y=logs(x—2)+1

IMopsinok BbINoJIHEHUS PadOTHI:
1. Ompenenure, C TOMOIIBIO KAKMX T€OMETPUYECKUX MPe0Opa3oBaHUil MOXKHO IIOCTPOUTH IpadyK
3aJJaHHOH (PYHKIHH:

I'paduk dyaxuuun y = f(x) + B mony4aercs napauieIbHBIM TEpPEHOCOM rpaduka
¢bynkuuu y = f(x) B MOJOXKUTEIBHOM HalpaBieHUH BJoJb ocu Oy Ha paccrosiHue B,
ecmu B > 0 u B oTpunatensHOM HampasiieHu# Boiis ocu Oy, eciim B < 0;

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

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

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

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

2. TlocTpoiiTe HCXOMHBIN rpaduK.

3. TlpousBenute HyXHbIE MpeoOpa30BaHUS U MOCTPOITE HEOOXOIUMBIN rpaduK.

4. Jlns oOorpeBa TOMEIICHUS, Temreparypa B kKoTtopoM paBHa T, = 20°C, uepe3 pamuarop
OTOIUICHHMSI, TIPOIYCKAIOT Topsuyro Boay Temmeparypoir T, = 100°C. Pacxon npoxosiiei yepe3 Tpyoy
Boabi M = 0,2 kr/c. [Tpoxoas mo Tpybe paccrosHue X (M), Boaa oxiaxkaaercs 10 Temmepatypsl T°C, npu

yeM
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X =a ali log L= I
A= U822
Y ¥ Tn
rae ¢ = 4200/ x/kr*C — TemI0eMKOCTh BOBI
y=42 Br/m  ’C— xo3¢dumuentT Temoobmerna
a = 1.4 — nocToAHHAA.
Jo kakoii Temneparypsl (B rpagycax Llenbcus) oxyiaguTcst Boja, v JUTHHA TPYOs! 28 M?

Xon padoThr:
1. y=log,(x —2).
[Toctpoum chavana rpaduk ¢pynkuuu y = log, x.

I'paduk Gyukuuu y = log,(x — 2) monydum nmapauiebHbIM HEPEHOCOM BI0JIb ocH OX BIIPaBO Ha
2.

v

2. y=logs;x —2
[Toctpoum cHavana rpapuk pynkuun y = logs x.
I'padux pynkuum y = logzx — 2 momydnM napauiebHBIM IEPEHOCOM BJI0Jb ock (Jy BHU3 Ha 2.

¥y
[

3. Jlorapudmudeckue GpyHKIHUU pacpOCTPAHEHBI YPE3BBIUAITHO MIMPOKO KaK B MAaTEMAaTHKE, TaK U
B ©CTECTBEHHBIX Haykax. [IpuBeaém HECKOJIBKO TPUMEPOB HCIOJIB30BaHUS JIOTapu(pMOB B
pa3HOOOPa3HBIX HAYKAX.

B craructuke w Teopwm BEpoOATHOCTEW JorapudM BXOAUT B P MPAKTHYECKH Ba)KHBIX
BEPOATHOCTHBIX pactipeneieHuii. Hampumep, mnorapudmudeckoe pacrpefelieHue HUCIOIb3YeTCs B
reHeTnke W (usuke. JlorHOpMalbHOE pachpesielieHue 4acTo BCTpedaeTcs B cuTyanusx, korma 101
uccieayeMasl BeJIMYMHA €CTh NMPOU3BEACHUE HECKOJIBKUX HE3aBHUCHUMBIX MOJIOKUTEIBHBIX CIy4alHbBIX
MepEMEHHBIX.

3akon bendopaa («3akoH mepBod UGPBI») OMUCHIBAET BEPOATHOCTH IMOSBICHUS OMPEICIEHHOM
MepBoi 3Havamed Mudpsl TP U3MEPEHUH PEATbHBIX BENWYWH. JIJI OIIEHKHM HEM3BECTHOTO TapameTpa
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IIMPOKO MPHUMEHSIOTCS METOJ] MaKCUMAaJbHOTO MPaBAONOJ00MS U CBA3aHHAS C HUM JiorapupMHUEcKas
¢byHkuusa npasgononoOus. PuykTyaluu IMpH CiIydaliHOM OyXJaHUM ONMCHIBAET 3aKOH XWHYMHA-
Kosnmoroposa.

Jlorapugm uCHoOIb3yeTCss B ONPENENCHUAX TaKUX BEIMYMH, KaK II0Ka3aTelb KOHCTAHTbI
aBTOIPOTOJIM3A (CAMOMOHHU3ALIUN MOJIEKYJIbI) ¥ BOAOPOIHBIN MTOKa3aTeNb (KUCIOTHOCTH PacTBOPA).

Jlorapudmuueckas crnupaigb IE€pecekaeT CBOM PaJAMYC-BEKTOPHI IOJ IOCTOSHHBIM yrioMm. Ha
OCHOBAHUU ATOTO €€ Ha3bIBAIOT PAaBHOYTOJIBHOM. DTO CBOWCTBO HAaXOAHMT CBOE NMPHUMEHEHHE B TEXHUKE.
Jleno B TOM, 4TO B T€XHUKE 4aCTO MPUMEHSIOTCS Bpalaroniecs Hoxku. Cuila ¢ KOTOPOH OHM JaBsT Ha
paspe3aeMblii MaTtepuaj, 3aBHCUT OT yIja pe3aHus, T.e. yIja MeXIy JEe3BHEM HOXXKa U HalpaBlICHHEM
CKOpOCTH BpauleHus. 1 NOCTOSIHHOrO JaBJIEHUS HYXHO, 4TOOBI YroJl pe3aHusl COXPaHsI MOCTOSHHOE
3HAa4YeHHE, a ITO OyAeT B TOM Cllydae, €CIH JIe3BUs HOXEH ouepueHbl MO Jyre JiorapuMuieckoit
cnupanu. BennunHa yria pesaHus 3aBUCUT OT 0OpabaThiBaeMOIo MaTepuaia.

B rungporexHuke mo jorapuMUUEcKOn Cupaiu U3rudaroT TpyOy, MPOBOASIIYIO MOTOK BOJBI K
jonacTsM TypOuHbl. braronmaps Takoi ¢opme TpyObl MOTEpU SHEPTUU HAa U3MEHEHHME HaIpaBJIEHUS
TE€YEeHUS] B TpyOe OKa3bIBAlOTCS MHHUMAIbHBIMH W HAmop BOJBI HCIIOJIB3YeTCS C MaKCHMaJIbHOW
IIPOU3BOIUTENBHOCTBIO.

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

Kpurepun oneHku:

OueHka "oTJHYHO'" BBICTABIISICTCS, €CITU pab0OTa BBIOJIHEHA B IMOJTHOM 00BEME C COOIIOICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ounenka '"ya0BJIeTBOPUTENbHO' BBICTABIACTCSA, €ClIM paboTa BBINOIHEHA HE MOJHOCTHIO, HO
00BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET TIOJMYUUTh MPABHIIbHBIE PE3YJIBTATHI U BHIBOJBI; B XOJIE
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka '""HeyJ10BJIeTBOPUTENbHO' BBICTABISETCSA, €CIM PabOTa BBHIMIOJHEHA HE MOJTHOCTHIO WIIH
00BEM BBITIOJIHEHHOM YacTH pabOThI HE TIO3BOJISET CIeaTh MPABUIHHBIX BHIBO/IOB.

Tema 1.3 KopHu, creneHu u Jorapugmsi

IIpakTnyeckoe 3ansitue NelS

«Pewrenune Jjorapu(pMu4eCKuX ypaBHEHH D

Heab: O6006mMTH, 3aKpenuTh W CHCTEMATU3UPOBATh 3HAHUSA YYaIlIMXCAd MO METOJaM pelleHus
norapupmMuuecKkux ypaBHeHUH. PopMUpOBaTh HABBIKH PEIICHHUS YPaBHEHUH.

IIpakTuyeckasi pabora popmupyer:

[1P62 ymeHue omnepupoBaTh MOHATUSAMU: CTENEHb YHWCIA, JOrapu(™ 4YUCIa; YMEHHUE BBITOIHSITD
BBIUHCIICHHE 3HAYCHHUI 1 TIPpeoOpa3oBaHusl BRIPAKEHUH CO CTETICHSIMH U JlorapudMamMu, peodpa3oBaHus
JTPOOHO-palMOHATBHBIX BEIPAKECHUI,

[TPG3 ymeHue onepupoBaTh MOHITUSIMHU: pallMOHATIbLHBIC, UPPAIIMOHATILHBIC, TTOKA3aTEIbHbIE, CTETIEHHBIE,
J'IOFapI/I(i)MI/ILIeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPAaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

[TPy6 ymeHmne cBOOOIHO ONEPUPOBATH MOHATUSMU: CTETIEHb C [EIBIM MTOKa3aTeleM, KOPeHb HaTypatbHOU
CTCIICHHU, CTCICHb C palMOHAJIBHBIM I1OKa3aTeJIeM, CTCIICHb C )I@flCTBI/ITGJ'IBHBIM (BeHleCTBeHHI)IM)
MoKasaresiem, Jorapudm 4ucia, CHHyC, KOCHHYC U TAaHT€HC ITPOU3BOJIBLHOTO YUCIIA;
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[1Py7 ymeHue omepupoBaTh MOHATUSAMHU: TOXKIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YPaBHCHHWM M HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUMN, HEPABEHCTB U CUCTEM,
paluuOHaAIbHbIE, HMpPaLMOHAJIBHEIE, II0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupmMHUUECcKue,
TPUTOHOMETPUUYECKHE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pelIaTh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOILBIO PA3JIUYHBIX IIPUEMOB; PEIIATh YPABHEHUI, HEPABEHCTBA U CUCTEMBI C I1APAMETPOM;
IIPUMEHSATh YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEMATHYECKUX 3ajad M 3a7ad U3
pa3nuyHbIX 001acTel HAYKH U peaIbHOM KU3HH,

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;

OK 02 Hcnonb3oBaTh COBpPEMEHHBIE CPEACTBA IOMCKA, aHAIM3a U HHTEPIpETanud WHPOPMAIHUH MU
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHMS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

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

MaTtepuajbHoe o0ecnieyeHue:
I/IHZII/IBI/IIIyaJH)HI)IC 3aiaHus, CIIPaBOYHBIC MaTCpUalibl, KOHCIICKTBI JICKIII/II;'I.

3aganue: Pemure norapudmMuyeckue ypaBHEHHUS:

1) log,(2x — 6) = 3;

2) log,(2x? —3x — 4) = 2;

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

5 lgvx—-7+Igv3x—-8=1.

ITopsinok BbINOJHEHHS PadOTHI:

[lepen HavamoMm pelieHUS ypaBHEHUS HYKHO HAWTH 00JacTh JOMYCTHUMBIX 3HadeHHH. Mcmonb3ys
cBoiicTBa Jorapu(hmMoB 00¢ YacTH ypaBHEHHUS IPUBOAUM K OJHOMY ocHOoBauuio log, f(x) = log, g(x).
[Totenumpyem o0e vactu ypaBHeHwus, nomydaeM f(X) = g(x). Pemaem nomyuenHoe ypaBHeHue. T.k.
MIOTEHIMPOBAHUE YPAaBHEHMSI MOJKET IPUBECTH K IIOSABICHHUIO IIOCTOPOHHHUX KOPHEW, TO JelaeM
IIPOBEPKY. 3alUCBhIBAEM OTBET.

Xoa pa6oTsl: 3anucaTh 331aHUE B TETPAb U PEIINTb.

1) log,(2x —6) =3

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

IIpoBepum, NpuHAAIEKUT U HaAeHHBIA KOopeHb O/13:
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2:435-6=81>0

OrtserT: 43,5
2) log,(2x?> —3x—4) =2 O3:2x*—3x—4>0
x?=2x>—-3x—4 x>0x#1

x2—-2x*+3x+4=0

—x2+3x+4=0

x2—3x—4=0

x1=-1x,=4

[IpoBepum, npuHayiexat i HalaeHHble Kopau OJ13:

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

X, =4 2-4°-3:4—4>0
32—-12-4=16>0

OtBetr: X1 = —1; x, =4

x>0
x—4>0
Vcnonb3yeM CBOMCTBa U ollpejiesieHue jJorapudma:
logs x(x —4) = 1;
x? —4x = 5%;
x?>—4x—-5=0;
x, =-1;x, =5.
IIpoBepum, npuHaanexar a1 HalaeHHble KopHA O/13:

3) logsx +logs(x—4)=1 OI3: {

—1 < 0, 3HauuT Xx; = —1- MOCTOPOHHUI KOPEHb.
5>0;, 5—-1=4>0.
OtBerT: 5
x> 0;
4) log,(2x%> — 7x + 6) —log,(x —2) =log,x OH3: {2x2 —7x+6 >0
x—2>0

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

2x2 —7x + 6 = x? — 2x;

2x2 —7x+ 6 —x? +2x = 0;

x> —5x+6=0;

X, =2; x, =3.

IIpoBepum, npuHaanexar a1 HalaeHHble KopHu O/13:
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2>0;

X1 =2;42-22-7-24+6=0
2—2=0
3>0;

X, =3142:32-7-3+6>0;
3—2>0

OrtBerT: 3.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepum oueHku:

Ounenka "OTJMYHO'" BBICTABISICTCS, €CIM paboTa BBHIMOJIHEHA B MOJTHOM 00BEME C COOJNIOICHUEM
HE0OXOIMMOM TOCIEI0BATEIBHOCTH JEHCTBUI; B OTBET€ NPAaBUIBHO W aKKypaTHO BBIMOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka "xopomio' BBICTAaBISETCS, €CJIM BHIOJHEHBI TPEOOBAaHUS K OLIEHKE "OTIUYHO", HO JOMYLICHBI
2-3 Henmouera.

Ounenka '"yn0BJIeTBOPUTEJIbHO' BBICTABISETCSA, €CIM paboTa BBHIMOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OneHka ""Hey/I0BJIETBOPUTEIBLHO' BBICTABISICTCS, €CIIM padOTa BHIMOJTHEHA HE TIOJTHOCTHIO WM 00BEM
BBITIOJIHCHHOW YacCTH pabOThI HE MTO3BOJISET CACIATh MPABHIIbHBIX BHIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmbi

IIpakTuyeckoe 3ansaTue Nel6

«Pemenue Jjorapu(pMuYeCKuX HePaBEHCTB)

Heanb: OO600mUTH, 3aKPeNUTh M CHCTEMATU3UPOBATh 3HAHUS YYAIIMXCS MO METOJaM peleHHs
Jorapu@mMuueckux HepaBeHCTB. @OpMHUPOBATh HABBIKY PEIIEHHSI HEPABEHCTB.

IIpakTnyeckas padora popmupyer:

[IP62 ymeHue omnepupoBaTh MOHATUSAMU: CTENEHb YHWCHA, JOorapudM 4YUCiIa; YMEHHE BBIIOJIHATH
BBIUMCIICHHE 3HAUEHUI 1 MpeoOpazoBaHMsl BIPAKEHHUM CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHUs
JTPOOHO-pallMOHATFHBIX BHIPAKECHUI;

ITP63 ymeHue onepupoBaTh MOHATHIMU: pallMOHAIbHbBIE, HPPALIMOHAIBHBIE, TIOKAa3aTelbHbIE, CTEIEHHBIE,
JorapuMuuecKrue, TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[IPy6. ymeHue CcBOOOJHO OIEPUPOBATH IOHATUSAMH: CTENEHb C IEJbIM I[OKa3aTeleM, KOpEHb
HaTypaJlbHOM CTENIEHH, CTENEeHb C PAlMOHAIBHBIM II0KA3aTENEM, CTENEHb C JIEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapugM 4uciia, CHHYC, KOCUHYC ¥ TaHT'€HC IPOU3BOJIBHOIO YUCIIA;
[1Py7. ymeHue omnepupoBaTh MOHATHSAMH: TOXKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHWM U HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHHUI, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, MppaLMOHAIIBHEIE, NIOKa3aTeNbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHUE pellaTh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CHCTEMBI C IIAPAMETPOM;
[IPUMEHATh yYpaBHEHMs, HEPABEHCTBA, MUX CHUCTEMBI JUI PELICHUS MATEeMATHMYECKUX 3aJad U 3a7ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH,
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Brinosinenue padorsl cnocodocTByeT GOPMHUPOBAHNIO:

OK 01 BreiObupars cmocoObl pemeHus 3amad mpodecCHOHATBLHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;

OK 02 Hcnonb3oBaTh COBpPEMEHHBIC CPEICTBA IMOMCKA, aHAJIM3a W HMHTEPIPETAIMd HHPOPMALUA H
nH(OPMAIIMOHHBIC TEXHOJIIOTUH JJIs1 BEITIOTHEHHMS 3a/1a4 MPOPECCHOHATLHON e TeIbHOCTH;

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

MarepunanbHoe obecrnieyeHue:

NuauBuayanbHble 3aaHusl, CIPABOYHbIE MaTepraibl, KOHCIIEKTHI JEKIIH.

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

IMopsinok BeIMOJHEHUsT padoThl: PaboTaeM 1O alropuTMy: HCHONB3Ys OIpenencHue jorapupma ode
YaCTH HEPaBEHCTBA MPUBOIMM K OJIHOMY OCHOBAHHUIO, T. €. IOJy4aeM HepaBeHCTBO Buja 10g 4 f(X) < log

ag(x).

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

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

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

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

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

Xon paﬁoTbIZ 3amucarb 3a1aHuC B TCTpaJAb U PCUINUTD.

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

5x+3>0;

CocraBuM CUCTCMY: {5)( +3< 23
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5x+3>0; {Sx > —3; {x > —0,6;

5x +3<5 5x <5 <1 Otser: (—0,6; 1]

Pemmm cocTaBiieHHYIO CUCTEMY: {
2) logys(3x +4) = logys(x* + 6)

CoCTaBUM CHCTEMY HEPABCHCTB, YUUTHIBAs, YTO 00a Jorapru(MHUpPyeMbIe BBIPAKEHHUS TOTDKHBI OBITh
HOJIOKUTETFHBIMUA M OCHOBAHHE MEHBIIE 1.
3x+4>0
x>4+6>0
3x +4 <x?+6.

Pemmm cocTtaBiieHHYyI0 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

KBaL[paTHoe HCPABCHCTBO pCIIMM MCTOAOM MHTCPBAJIOB:
x>—=3x+2>0

BZ= T,
1 2

Haiiném penieHne CUCTEMBI:

e S Lo
41 1 2

Orser: (—1%; 1] U [2; +o0)

3) logi(x?*+ 7x +10) = —2
2

CocraBuM CUCTCMY HCPABCHCTB, YYHUTBIBAA, UTO J'IOFapI/I(l)MI/IpyeMOG BBIPAKCHUC OTOJIKHO OBITh
MMOJIOKUTEILHBIM U OCHOBAaHHE MEHbIIIE 1.

{ X2 4+7x4+10>0
5 < 1\72;
X +7x+10_(5)

{x2+7x+10>0.
X’ +7x+10< 4’

Pemraem KBaJjpaTHBIE HEPABEHCTBA:
x> +7x+10>0
X2 4+7x4+10=0

x1=—5; X, = =2 + - +
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x> +7x+10< 4
X>+7x+6=0
X1 =—6; x, =—1 + - + S

Haiiném perenne cucreMst:

/LN ONGN N XSO 4
6 -5 -1

-2
Otset: [—6; —5) U (—2; —1]

(I)opMa NMpeacraBjJaceHus pedyJjbTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJHYHO" BBICTABIIACTCS, €CIM paboTa BBHIMOJHEHA B TMOJHOM O0BEME C COONIOJACHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aMKCU U BBIYUCIICHUS.

Ounenka "xopomo'" BBICTaBIISETCS, €CJIM BBIIOJHEHBI TPEOOBaHUS K OLIEHKE "OTIMYHO", HO JIOMYLICHBI
2-3 Henmoyera.

Ouenka "ynoBJIeTBOPUTEIBLHO'" BBICTABIACTCA, €CIM PabOTa BBINOJIHEHA HE MOJIHOCTHIO, HO O0BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI, B XOJE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' BBICTABISIETCA, €CIIM pa0OTa BBHIMOJIHEHA HE MOJHOCTHIO WIH 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CIENIATh TPABIIILHBIX BBIBOJIOB.

Tema 1.3 KopHu, crenenu u jorapugmsi

IIpakTuyeckoe 3ansaTue Nel/

«Pemenue JJorapu(pMu4ecCKuX ypaBHeHUH U HEPABEHCTB)

Heab: OO600mUTH, 3aKpeNUTh M CHCTEMATU3UPOBATh 3HAHUS YYAIIMXCS MO METOJaM peleHHs
Jorapu(MHUUECKUX ypaBHEHUH U HepaBeHCTB. POpMUPOBATh HABBIKU PELLIECHUS YPaBHEHUI U HEPABEHCTB.

IIpakTnueckas padora popmupyer:

[1P62. ymeHue omepupoBaTh MOHATHSAMM: CTENEHb 4YHCIa, JiorapudM 4YHCIA; YMEHHME BBIIOJIHATDH

BBIUHCJICHHE 3HAaYeHHUI U peoOpa3oBaHusl BHIPAKEHUHN CO CTENEHSIMH U JiorapudMamu, mpeodpa3oBaHus

IpoOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1PG3. ymeHue omepupoBaTh MOHATHSAMH: palUMOHANBHBIE, HpPpPALUOHAIBHBIE, IOKa3aTelbHbIE,

CTEINeHHbIE, JTorapu(PMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[IPy6. ymeHue cBOOOJHO ONEpUPOBATh MOHATUAMM: CTENEHb C IEJIbIM IOKa3aTeleM, KOpPEHb

HaTypaJIbHOM CTENEHM, CTENEHb C PpALUOHAIBHBIM II0KA3aTeJIeM, CTENEHb C JEHCTBUTEIBHBIM

(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;
[1Py7. ymeHue omepupoBaTh HMOHSATHSAMH: TOXJIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa ypaBHEHUN M HEPABEHCTB, PABHOCUJIBHOCTh YpaBHEHUI, HEPABEHCTB U CHUCTEM,
paloHaIbHbIE, UppaLMOHAIIbHBIE, II0Ka3aTeNbHbIE, CTETICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPHUECKHUE YPAaBHEHHs, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh ypaBHEHUS, HEpaBEHCTBA U
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CUCTEMBI C IIOMOLIBIO pPAa3JIWYHBIX IIPUEMOB; pEIIAaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
[IapaMeTpoM; IPUMEHATh yPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS PEIICHUS MaTEMATUYECKUX 3a]1a4
¥ 33/1a4 U3 Pa3IMYHbBIX 00JIACTEH HAYKU U peaslbHOW )KU3HH;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BreiOuparh crmoco0Obl pemeHust 3amad NpodecCHOHATBLHON JESTEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;

OK 02 Hcnonbp3oBaTh COBpEMEHHBIE CpEACTBa IOWCKA, aHAIW3a W HHTEpIpeTanuu HHPOpMAIUU U
nH(OPMAIIMOHHBIC TEXHOJIOTUH JJIsI BEITIOTHEHHS 32/1a4 MPOPECCHOHATBHOMN JIEITeIbHOCTH;

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

MarepunanbHoe obecrnieyeHue:

WnauBuayanbHble 3aaHus, CIPABOYHbIE MaTepraibl, KOHCIIEKTHI JEKIIH.

3aganue:
1. Pemmute norapupMudecKie HepaBeHCTBaA:
a) log,(5x +6) <2;
6) logos(2x +4) = loggs(x* + 1);
B) log;(x*—9x+1) >3
2. PemmTe norapudMudecKue ypaBHEHUS
a) log,(2x% —3x — 4) = 2;
6) log,(2x? — 7x + 6) — log,(x — 2) = log, x;
B) logsx + logs(x —4) = 14;

Ilopsinok BbINOJIHEHUS PadOThHI:

PaGoraeM mo anropuTmy: HMCHONb3ys onpeaeneHue jorapupma ode 4acTu HepaBEHCTBA MPUBOIUM K
OJITHOMY OCHOBAHHUIO, T. €. oJy4aeM HepaBeHCTBO Bua 10g 5 f(X) < log 4 g(x).

[Tpu pemennu norapupMUYECKUX HEPABEHCTB HYKHO YYUTHIBATH CBOMCTBO MOHOTOHHOCTH
JorapupMuUUecKoi GyHKIIUH, T.€.

npu a > 1 log, f(x) >log, g(x) & f(x) > g(x)
npu 0 < a <1 log, f(x) >log, g(x) & f(x) < gx).
[Tpu 5TOM HYKHO 00sI3aTEIBHO YYUTHIBATH U O0JIACTh JOMYCTUMBIX 3HAUCHHI.

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

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

50



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

Xox padoThI:
3anucaTh 3aJlaHuE B TETPaJb M PEIITUTh.

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

CocTaBuM CUCTCMY: {Sx +3> 0’
"5x +3 <28
5x+3>0; {595 >3 {x > =06 oper: (=0,6;1]

Pemum COCTAaBJICHHYIO CUCTEMY: {5X +3<5 5y <5 x <1

5) logys(3x +4) = logys(x* + 6)

CocraBuM cHCTEMY HEPaBEHCTB, YUUTHIBASI, YTO 00a JOrapruMUpyeMbIe BEIPAKEHUS JTOJKHBI OBITh

II0JIO)KUTEIbHBIMU U OCHOBaHME MEHbLIE 1.
{ 3x+4>0

X>+6>0
3x+4 < x?+6.

Pemmm cocTaBieHHYI0 CUCTEMY:

3x+4>0 3x > —4 x>—§
3x +4 < x?+6. —x?24+3x+4-6<0.

x> —=3x4+2>0
KBasipaTHOE HEPABEHCTBO PEIIMM METOIOM MHTEPBAJIOB:
x> —=3x4+2>0

x2—-3x4+2=0=>x,=1; x, =2

BZ= .,
1 2

Haiiném pelienre cucTeMst:
s S L
1
-3 1 2

Orser: (—1%; 1] U [2; +0)

6) logi(x?+ 7x + 10) = —2

CocTaBuM cuCcTEMY HEPaBEHCTB, YUUTHIBAs, UTO JIOTapUPMUPYEMOE BbIpaKE€HHE JTOJIKHO OBITh
MTOJIOKUTEIBHBIM U OCHOBAaHWE MEHbIIE |.
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X2 4+7x+10>0
2 EAR
X +7x+1os(2)

{x2+7x+10>0.
X’ +7x+10< 4’

Pemnraem KBaJpaTHbIC HEPABEHCTBA:
x>+ 7x+10>0
x> +7x+10=0

Xy =—=5; x, =2 + - +

x>+ 7x+10< 4
xX’4+7x+6=0
x1=—6;x2=—1 + = 'tt

Haiiném penieHne CUCTEMBI:

/AP NSOIN L
-1

-6 -5 -2
Otser: [—6;—5) U (—2; —1]

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

Kputepun onenkmn:

Ouenka "OTJMYHO" BBICTABISETCS, €CIM paboTa BBHIMOJHEHA B MOJHOM O0OBEME C COONIOICHUEM
HEOoOXOIMMOM TOCTENOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "xopouio" BBICTABISETCS, €CJIU BBHIOTHEHBI TPEOOBAHUS K OIIEHKE "OTIIMYHO", HO JOMYIIEHBI
2-3 HemoueTa.

Ouenka '"yao0BJIeTBOPUTEJIbHO' BBICTABISETCSA, €CIM paboTa BBHIMOJTHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET MOJYYUTh NPAaBUIBHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka '""Hey10BJEeTBOPUTEIBLHO'" BBICTABIISIETCS, €CTTU pab0OTa BBHIMOJHEHA HE TIOJHOCTHIO U O0BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BBHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEHU

IIpakTnyeckoe 3ansitue Nel8

«PaguaHHBIA MeTOJ U3MEPEHHS YIJIOB BPALLlEHUA U CBSA3b C rpagycHoi mepoil. Haxoxxaenune
3HAYEHUH TPUTOHOMETPUUYECKUX (pyHKI MDY
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Heanb: @opMupoBaTh HaBBIKM MEpexoja OT PaJHaHHOW MEphl YIJIOB K I'paayCHOH M 0OpaTHO,
HaXO0XKJCHHUS 3HAUYEHUI TPUTOHOMETPUUYECKUX QYHKLUH.

IIpakTuyeckas padora popmupyer:

[1Py6. ymeHue cBOOOJHO OMEPUPOBATH MOHATHSAMHU: CTENEHb C IIEJBIM IIO0Ka3aTelleM, KOPEHb
HATypaJIbHOM CTENEeHM, CTENeHb C palUOHAIBHBIM IIOKa3aTejeM, CTelNeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) TIOKA3aTeNeM, JIOrapu(M Yrciia, CHHYC, KOCHHYC U TAHT€HC ITPOU3BOJIBHOTO YUCIIA;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BreiOupare crmocoObl pemeHus 3amad npodecCHOHATbHON JESITEIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM ;
OK 04 DddexTuBHO B3aUMOACHCTBOBATh U pPabOTaTh B KOJIJICKTHBE U KOMAH/IC,

MarepuajibHoe o0ecnieyeHue:
IlHHHBHHyaHLHHEBaHaHHﬂ,CHpﬁBOHHBK:MaTepHaHH,KOHCHCKTLIHGKHHﬁ.

3aganue:
1. BeIpasute B panmuaHax BEJIMYHMHY yTJla, 33JJaHHOTO B Ipajycax
a) 150° 06) 450° B)40°
2. BwIpa3ute B rpajycax BeITUYHHY YTJIa, 33JaHHOTO B pauaHax

T 41
a) — 0) 4w B) —
) To ) ) S
3. Ucnonb3ys onpeneneHus TPUrOHOMETPUUECKUX (DYHKIUHN, HAWIUTE 3HAKU 3TUX (PYHKUUN AJis
YIJIOB:

2
a) —210° 6) ?”

4. 3ybuartoe kosieco mMmeer 72 3ybma. Ha cKoibKO TpaaycoB MOBEPHETCS KOJECO MPHU IMOBOPOTE

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

5. llIxuB snexktpomotopa aemaer 6000 0o6OpOoTOB B MUHYTY. BBIUMCINTE YIIOBYHO CKOPOCTH

BpAIlEHNs B Tpajlycax B CEKYH/y U B paJliaHax B CEKyHIY.

ITopsinok BbINOJHEHHS PadOTHI:

1. PapuanHas u rpaaycHas Mephl cBsi3aHbl 3aBUcHUMOCThO 180° = m paguaH. [lostomy 1° =
T T
3HAUUT X ° = — o paJjhiaH.
180° 180 & P34
2. YrtoOBI BEIpa3UTh YTOJI B TPALyCHOW MEpe BOCIIONIBE3YHTECh COOTHOIIEHHEM 1paj, =

180°

3. Hauepture enMHWYHYIO OKPY)KHOCTb, OTJIOXHTE 3aJaHHBId  yroji, TIOMHS, YTO
MIOJIO)KUTEIBHBIM ~ CUMTAETCA  YIOJI, OTKJIAQAbIBAEMBIM IPOTHB YacOBOM CTpENKH, a
OTPHLIATENIBHBIM — I10 YaCOBOM CTpEJIKE.

Xox pa0doThI:
1. Bripasurte B pagnaHax BeJIMYMHY yIUIa, 33JaHHOTO B Ipagycax
a) 120° 6)225° B)10°

a) 120° = —"—-120° = 2% §)225° = - 225° = 2. §)10° = - 10° = ~.
180 3 180 18
2. BrlpasuTe B rpaycax BeIUUHHY yrna, 3a;[aHHoro B pazmaHax
3m ) g Z
a) 3 9 6
a)3_”:18°° =108 6)Z =222 _ ypo )__ﬂS_”_1500
5 9 7 9
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3. Hcrnonp3ys ompeaesieHus TPUTOHOMETPUICCKUX (PYHKITUN, HAWJAUTE 3HAKW 3TUX (YHKIUANA IJIs
YTJIOB:
3
a) —120° 6) ?”
[locTpouM €IMHHUYHYIO OKPY)KHOCTb M OTJIO)KMM JaHHble yribl. Yron—120° oTknajapiBaeM IO
yacoBoi crpenke. Touka, coorBeTcTBYtomas yriay —120° nexur B || uerBeptu, 3HauuT,
cos(—120°) < 0, sin(—120°) < 0,
tg (—=120°) > 0, ctg(—120°) > 0.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BbIIIOJIHECHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJHYHO'" BBICTABISACTCS, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME ¢ COOI0IEHUEM
HEOOXOIMMOM TIOCIIEIOBATEIIBHOCTH JEHCTBUI; B OTBETEC MPABHIBLHO W aKKypaTHO BBIMOJIHCHBI BCE
3aIlMCH U BBEIYUCICHHA.

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 BBITTOJIHEHHOM YaCTH TaKOB, YTO MO3BOJISIET MOJYYUTh IPABUIIbHBIE PE3YNIbTAThI U BHIBOJBI; B X0OJI€
MPOBEICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka '"Hey/10BJIETBOPUTEIBLHO'" BBICTABISETCS, €CIM PadOTa BBHIMOJIHEHA HE MOJHOCTHIO WUITU
00BEM BBITTOJIHEHHOM YacT pabOThI HE TIO3BOJISET ClIEIaTh MPABUIIHHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTnyeckoe 3ansitue Nel9

((HpﬂOﬁpiBOBaHl/lﬂ TPUTOHOMETPHUICCKHUX Bblpa)l(eﬂlfli/i. OcHoBHbBIE TPUTOHOMETPHUIECCKUE
TOXKIECCTBA»

He.m;: CDOpMI/IpOBaTL HaBBbIKH Hp606p2130BaHI/I$I TPUTOHOMCTPUYICCKUX BLIpa)KeHI/II‘/JI, HCIIOJIb3YA
OCHOBHBIC TPUTOHOMETPUUCCKUE TOXKICCTBA.

IpakTuueckas padora popmupyer:

[IPy6. ymeHue CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CTEIECHb C IIEJBIM IIOKa3aTelieM, KOPEHb
HaTypam,Hoﬁ CTCIICHHU, CTCICHb C palUdOHAJbHBIM II0KAa3aTCJieM, CTCICHbL C )IGI\/'ICTBI/ITCJ'II)HIJM
(BeIIECTBEHHBIM) TTOKa3aTelIeM, JIOrapu(M YUCIia, CHHYC, KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO UUCIIa;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeiOupats criocoObl pemeHus 3aaad NpodecCHOHATbHONW NESTENbHOCTH MPUMEHHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM ;
OK 04 3ddexTrBHO B3auMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

MarepuanbHoe o0ecnieyeHme:
WHauBuayanbHble 3a1aHNsSL, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JIEKIIUH.

3ananmne:
1. Haligute 3HaueHust TPUrOHOMETPUYECKUX (DYHKIIUH, €CITM U3BECTHO:
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1) cos x= 0,8, 3;” <x< 21
2) sin «= 0,6,% <X T
3) tg x= —Zg << T.
2. Konebanue nHanpspkenus 3agaercst hopmynoii: U(t) = U, cos(wt + ¢).Haiiaure 3naucHne
HaIpsKEHUs1, eciii u3BecTHo, uro U,, = 100 B, ¢, = 0, sinwt = 0,6;

0<wt<§.

Ilopsinok BbINOJHEHHS padOThI:

1. 3anummuTe ycinoue.

2. 3anumuTte (GOPMYNIBI OCHOBHBIX TPHUTOHOMETPHUECKHX TOXKIECTB, COJEpKAaIlUe JTaHHYIO
(GYHKLHUIO U Ty, KOTOPYIO HEO0X0AMMO HalTH.

3. Beipaszute HemsBecTHyO ¢(yHkIM0. Ecianm HeoO0X0oauMo H3BJI€Yb KBAaApaTHBIA KOPEHb, TO
OIpeIeNINTe 3HaK UCKOMON (DYHKIIMHU, UCIIOJIb3YS 3aJaHHYIO YETBEPTh.

4. BpruuciuTe 3HAUYCHHS BCEX HEU3BECTHBIX (DYHKIIHH.

Xoa paGoTsI:

1. Jano: cos x= 0,8, 3;” << 21

Haiitu: sin «, tg &, ctg «
Pemenue:
1)3anuiemM 0CHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO
cos? x +sin? x=1
Beipaszum u3 Hero uckomyoo QyHKIHIO Sin X= +vV1 — cos? «
Tax xak cunyc B IV 4eTBepTH UMeET OTpHUIIATEILHOE 3HAUECHUE, TO

sin x= —y/1-0,64 = —0,36 = —0,6.

2) 3anuiiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
sin «

tg X=
g cos X
[ToncraBUM M3BECTHBIE 3HAUEHUS U HallleM HEM3BECTHYIO (PYHKIIHIO
-0,6 6 3 0.75
0,8 8 4 ’
3) 3amuieM OCHOBHOE TPHTOHOMETPHUYECKOE TOKIECTBO

tg «<-ctga =1

tg <=

1
Beipa3um u3 Hero HCKOMy0 (QyHKLUIO ctg <= o

g o= —= = —1=
g 3 3

3. Jano:) sin x= 0,6,2 <X T
Haiitu: cos &, tg &, ctg <
Pemenue:
1)3anuiieM 0CHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO
cos? « +sin? «= 1
Beipazum u3 Hero HCKoMyr GyHKIHIO cos <= +V1 — sin? «
Tak kak kocunyc Bo || uerBepTH orpunareneH, To cos x= —/1 — 0,36 = —0,8.

2) 3anuinemM OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
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tg «=
CcoS X
[ToacTaBMM U3BECTHBIC 3HAYECHUS M HAWIEM HEU3BECTHYIO ()YHKIIHIO
t 06 _ 5_ 3_ 475
o= =—==—-——==-=0,
9%= 08" "8 12

3) 3amuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOMKIECTBO
tg - ctga =1

1
BBIpaSI/IM N3 HCT'O HCKOMYIO (bYHKI_[I/IIO Ctg X= tg_cx

t 4 11
== —] —
€9 3 3

3 m
4. Jano: tg &= —y <x<m
Haiitu: cos «, sin &, ctg «

Pemnrenue:
1) 3anuiieM 0CHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO
tg «<-ctga =1

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

ctg <= —1§
2) 3anuireM OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO
1
c0s? x
Beipazum 13 HEro HCKOMY0 (DYHKIIHIO COS X= *+ L

—J1+tg2x

1+tg? «=

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

3) 3anuiiieM OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO
cos? « +sin? «= 1
Beipazum u3 Hero HCKOMyro QyHKIHIO Sin X= +V1 — cos? «
Tak kak cunyc Bo || ueTBepTH MOJTOKUTENBHBIN, TO Sin X=+/1 — 0,64 = /0,36 = 0,6.
2. Konebanue nHanpspkenus 3amaercs popmysnoit: U(t) = Uy, cos(wt + ¢,).Haiinure 3HaueHue
HaIpsKEHUs, €CIM U3BeCTHO, uto U,, = 100 B, ¢, = 0, sinwt = 0,6;
0<wt<-.

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

Kpurtepun onenkmn:
Ouenka "oTJHM4YHO'" BBICTABISACTCSA, €CIIM padOTa BHITIOJIHEHA B MTOJTHOM 00BEME C COOI0IEHUEM

HCO6XO,[[I/IMOI7I IOCICI0BATCIBbHOCTHU ﬂeﬁCTBHﬁ; B OTBCTC MPAaBUIIbHO W AKKYPAaTHO BBIIIOJIHCHBI BCC
3allMCHU U BBIYMCJICHUS.

Ouenka ''Xxopomo" BBICTaBISETCS, €CIHU BBIMOIHEHBI TpPeOOBaHUS K OICHKE "OTIWYHO", HO

JONYIIEHBI 2-3 HeJo4YeTa.

Ouenka '"yI0BJIETBOPUTENbHO' BBICTABISECTCSA, €CIM paboTa BBHIMOTHEHA HE TOIHOCTHIO, 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 BBITIOJIHEHHOM YyacTH paboThl HE TIO3BOJIAET CIeaTh MPaBUIIbHBIX BHIBO/IOB.

Tema 2.1 OcHOBHbIEC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 20

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpaskeHUil. POpMYJIbl CJI0KEHUSA, YIBOCHHUS.
®opmybl npuBeaenus. [IpeodpazoBanue cyMMbl TPUTOHOMeTpUYeCKUX GYHKIMIH B IPOU3Be/IeHHUE,
npeodpa3oBaHue NPOU3BeAeHUsS] TPUTOHOMETPUYeCKUX QYHKUMIT B CyMMY»

Heabr padorbl: HayuuTbes mnpeoOpa3oBbIBATH TPUTOHOMETPUYECKUE BBIPAKEHHUS, HCIOIB3YS
TPUTOHOMETPUYECKHE (DOPMYIIBI.

IIpakTuyeckas padora popmupyer:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH TMOHATHUSAMH: CTEMEHb C IICJBIM IOKa3aTejeM, KOpPEHb
HaTypaHLHOﬁ CTCIICHU, CTCIICHb C palUdOHAJIbHBIM II0KAa3aTCJICM, CTCICHL C I[eﬁCTBHTCJ’IBHBIM
(BeLIeCTBEHHBIM) ITOKA3aTelIeM, JIOrapu(M YUCIa, CHHYC, KOCHHYC ¥ TAHT€HC MPOU3BOJIBHOTO YUCIIA;

Boinosinenue padorsl cnocodcTByeT GOPMHPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3auMOACHCTBOBATH U pPa0OTATh B KOJUICKTUBE U KOMaH/Ie

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

3ananmue:
1 BBILII/ICJ'II/ITC c0512°-c0s48°—sin12°sin48°
: €0554°5in36°+c0s36°-sin54°
3

in(T+ tg(Z+a cos 2t .
2. YrpocTuTe BEIpaKECHHUE a) sin(rte) _ (G+e) +tg(m — a); 6) ——————sint

. 31

sin(—a)  ctg(m-a) cost —sint

3 24, 3 3
3. JIaHO cos x= - cosp = — o5 T <x< ?n; T<p< ?n
Hatigure sin (x —p).
o in78°—sin42°
4. HalinuTe 3HaYEHUE BHIPAKEHHSA:
c0s78°—cos42°

cosa—cos3a+cos5a—cos7a

5. YmpoctuTte BeIpaKeHUE— , : , .
sina+sin3a+sin5a+sin 7a

6. JIOKQXKUTE TOKIECTBO: et o _ 44y
cos2a+cos6a
IMopsanok BbINOTHEHUS PAGOTHI
1) 3anuinmMTe 3aJaHue W OMPENeNIuTe, KaKMMH (POpMyIaMu TPUTOHOMETPUHU
HYKHO BOCITOJIb30BaThCA.
2) [Tpumenute 3T HOPMYITHI.
3) VYrpocture  momy4MBIIEECS ~ BBIpaKEHHE.  BblumciuTe, ecim  3TO

57



H€O6XOI[I/IMO, 3HAYCHUC BbIPAKCHUA.

Xoa pemieHus:

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

Pemenue:
c0s71° - c0s26° + sin71° - sin26°

sin20° - cos25° 4 cos20° - sin25°
Jlis perieHust HaM HEOOXOAUMO UCTIOIB30BATh (POPMYJIIBI CIIOKCHHUS:
cos(a + B) = cosa - cosp F sina - sinf
sin(a + B) = sina - cosp + cosa - sinf
c0s71° - c0s26° + sin71° - sin26°  cos (71° — 26°)  cos45°

sin20° - c0s25° + c0s20° - sin25°  sin (20° + 25°)  sin45°
2 YHpOCTI/ITe BBIP@KCHUE: sin(180°+a)-tg(x—180°)-cos(360°—a)

= tg45° =1

ctg(g—a)-ctg (n'+a)-cos(37n—a)

[Ipu pemieHun 3TOro 3aJaHusl HY)KHO IPUMEHUTH (OpMyJibl NpuBeAeHus. [ljis 3TOro BCIIOMHUM
MHeMOHHuYecKoe npaBuwio: 1) Hazpanue ¢pyHKIMH HEe MEHSETCs, €ClM K apryMeHTy o npubaBisercs —un
unu N,

Ha3Banue ¢yHKINM MEHSETCA, €CIM K apryMEHTY o IpuOaBisieTcs —%n WIH gn, n-
HEYETHOE YHUCIIO.
2) CraBUTCS 3HAK UCXOMHON (PYHKIIMH, CUUTAS , UTO O- OCTPBIN YOIl

Pemenue:
sin(180° + a) - tg(x —180°) - cos(360° —a)  —sina-tga-cosa  cosa coS®  COSa - Sina .
4 3n - tga - ctga - (—sina) - ctga T0ST T T fosq 0
ctg(z — a) - ctg(m + a) - cos(5-— a) sina
3. HaHno sin o<=%; cosf =§; §<oc< m 0<pB <§.
Haiigure sin (x +8).
Pemenue: Jos pewmenus HaM HYKHO KCII0JIb30BAaTh bopmymny CIIOKEHUSA

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

Ho HaM HEU3BECTHEI 3HayeHHA cos X U sing.

HaﬁHeM CHavaJla 3T 3HAUCHU:, UCITOJIb3Yysd OCHOBHOC TPUT'OHOMETPHUUICCKOC TOKACCTBO:
cos? « +sin? «x=1

BeIpazuM 13 HEro HCKOMYI0 PYHKIUIO cos o= +V1 — sin? «

sinf = +./1 — cos?p

64 289 64 15
Tax xak kocunyc Bo |l yeTBepTu oTpunatenex, To cos <= — /1 -——=- /— -—— ==
289 289 289 17

) . 16 25 16 9 3
Tax xak cuHyc B | 4eTBEpTH MOJIOKHUTENBHBIH, TO sinf = \/ 1-2= \/E —==J==c

[ToxcraBuM HaliieHHBIE 3HAUYCHUS B (DOPMYITY M BBIYUCIUM 3HAYCHHE
sin (< +8).

8
sin(« +8) = —

4 15\ 3 32 45 13
1§+(>

“17)'5785 85 85

sin68°—sin22°

c0S68°—c0s22°
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Jlnst pemieHus HaM HYKHO BOCIIOJIB30BaThCs (hopMyiamMu MpeoOpa3oBaHUs CyMMbI M pPa3HOCTH
TPUTOHOMETPHUYECKUX (DYHKIUH B IPOU3BEICHUE:

a+pf a—pf
cosa + cosP = 2cos * COS
2 2
at+f . a-p
cosa — cosf} = —2sin - sin
2 2
a+ a—
sina + sinf = 2sin b - cos p
2 2
. , atp a-f
sina — sinfd = 2cos 5" sin—

Pemenue:

68° +22° . 68°—22°
sin68° — sin22° 2cos 2 " sin 2 _ 2c0s45°-sin23°  cos45° L g4
c0s68° — c0s22°  _, . 68°+22° . 68°—22°" —25in45° s5in23°  sin45° ctg
—2sin > sin >

=-1

o cim3ansing
5. JIOKaXHTE TOKAECTBO: ot oo AT

—_— = tg3a
cosa+cos3a+cos5a

Jlisi pelieHUs HaM HYKHO BOCIIOJIB30BaThCsl (hopMysiamMu MpeoOpa3oBaHUs CyMMbl U Pa3HOCTU
TPUTOHOMETPUUECKUX (DYHKIIMI B IPOU3BEIACHUE.

Pemenue:

sina+sin3a+sin5a

——— = tg3a

cosa+cos3a+cos5a
Bremmumniem OTACJIBHO JICBYIO YaCTh TOXACCTBA U Hpeo6pa3yeM €€, UCITOJIb3YyA (1)0pMy.]'IBII
sina+sin3a+sinsa __ (sina+sin5a)+sin3a _ ZSinazsa‘COSa_zsa+5i"3“ __sin3a-cos (—2a)+sin3a _

@-cos“_Tsaﬂ:oﬁa cos3a-cos(—2a)+cos3a

Bocnonb3zyeMcst 4eTHOCTBIO KOCHHYCA cos(—a) = cosa
sin3a - cos 2a + sin3a  sin3a - (cos2a +1) sin3a

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

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

tg3a = tg3a
ToxxkaecTBO JOKa3aHO.

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNe

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Hezouera.

Ouenka "yI0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YyNbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.
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Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBaHue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansiTue Ne 21

«ITocTpoenne rpagMKoB TPUTOHOMETPUYECKUX PYHKUMI ¢ HCIIOJb30BAHUEM
reoMeTpuYecKuX Nnpeodpa3oBaHui»

Leas padoTbi: HaydanThest cTpoUTh rpa)uku TPUTOHOMETPUIECKUX (DYHKITHIA

IIpakTuyeckasi pabora ¢popmupyer:

[1Py6. ymeHue cBOOOJHO OINEpPUPOBATh MOHATHSMH: CTENEHb C LENbIM IOKa3aTelleM, KOpPEHb
HAaTypaJbHOM CTENEHH, CTEINEHb C pPALUOHAIBHBIM IIOKA3aTeleM, CTENEHb C JEHCTBUTEIbHBIM
(BeliecTBEHHBIM) TTOKa3aTeNeM, JJorapudM 4rciia, CHHYC, KOCHHYC U TAaHT€HC MIPOU3BOJILHOTO YKCIIA;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparh cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIBHOCTH TPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U Pa00OTATh B KOJUICKTHBE U KOMAaH/IC

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

3aganue:
1.  Tocrpouts rpadpuk GyHKIHH y = 3sin (x — §)~ 3amucarh CBOMCTBA 3TOH (DYHKIIHH.

2. Ha pucynke n3o0pakeH rpaduk 3aBUCUMOCTH KOOPAUHATHI OT BpEeMEHHU
KOJIEOJIIOIIErocs Tea.

Aion

HN f/

L

I[To rpaduxy onpenenure: 1) aMmmuTyny Konebanwuii; 2) mepuo Koaebanuii; 3) 4acToTy
Kose0aHuii; 4) 3anuInTe ypaBHEHUE KOOPAUHATHI.

IMopsaaok BbINOTHEHHSI PA0OTHI:

[Tpu mocTpoeHnn rpaduka Hy>)KHO BOCTIOB30BATHCS MPEOOPa30BAaHUSIMUA TPAPHUKOB.

1.y = f(xX) + b — rpapux ¢ynkuum mnomydaercs u3 rpapuka ¢yHkmum Yy = f(X) myrem
nmapajuIeIbHOTO MepeHoca 3Toro rpaduka Ha BeauunHy Baoib ot OY. Ilpu stom, eciu b>0, To rpaduk
¢ynkun f(X) + b pacronaraercs Boie rpaduka Gynkuuu f(x), ecau b<0, To HIKe 9TOTO rpaduKa.

2.y = f (X + b) — rpaduk dbyHkuuu momydaercss u3 rpadpuka ¢yHkipu y = f(X) ¢ momoInso
napauIebHOTO MepeHoca 3Toro rpaduka Ha BenuuuHy b Baonb ocu OX, npu tom, eciau b>0, To cnBur
BJIEBO, a eciii b<<0, TO CABHT BIPABO.
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3. y = - f(X) — rpaduk cummerpuuen rpaduky y = f(x) orHocuTensHo ocu OX

4.y = a f(x) — rpadbux ¢yHKIMU Todydaercsa W3 rpaduka ¢yHknuu y = f(X) ¢ MOMOIIBIO
pacTshKeHUs WK cxaTus rpaduka o ocu OY nmponopruoHanbHO KOdQPUIUEHTY a, TprudeM,

eciau @ > 1, To Bce opanHATH rpaduka af(X) yBennuuBaroTcs B a pas, eciau a < 1, TO yMEHBIIAIOTCS
B a pa3.

5.y = fla x) — rpaduk QyHkuM monydaercs u3 rpadpuka GyHkiuu y = f(X) ¢ momoripbio
pacTsHKeHUs WK CKaTHsl BAOJIb ock OX MpONnopruoHANbHO KOAPOHUIUEHTY @, IpudeM, eciu, a > 1, To
rpaduk cxxumaercs B a pas, eciu 0 < a <1, To pactsrusaercs B 1/a pas.

6.y= | f (x] - JJISL TIOCTPOEHHS ATOTO rpaduka HYKHO MOCTPOUTh rpaduk pyHkumm y = f(x) u

0TOOpa3uTh oTHOCHTENBHO ock OX Te yacTu rpaduka, KOTOpPbIE PACIIONOKEHBI HIKE ITOH OCH.
[Tocne moctpoenus rpaduka NpoBEAUTE UCCIIE0OBaHUE (PYHKIUH IO 00IIeH cxeme.

Xoxa pa6oTsl

[TocTpouTs rpaduk GyHKINU y = 2cos (x + g). 3ammcaTh CBOWCTBA ATOM (DyHKIIUH.

CHayana noctpouM rpaduk QyHKIHH y = cosx

[lepenecem rpaduk GyHKIHU y = cos x Hag BieBo. [lomydnm rpadux yHKIMM y = cos (x + g).
PactsiHeM rpaduk nomyuuBmieiics GpyHkuuu B 2 pasza B1oab ocu Oy.

T
y =2C08| X+
! ( 3]

Hccnenyem dyHkiuro mo obueit cxeme:

D(y)=R;
E(y) =[-2; 2]
y =0, npu X=n/6 + n, n € Z;
@yHKIUS 0011ero BUA.
OyHKIHS HEMOHOTOHHAS,
pu X € (2n/3 + 2mn; 5n/3 + 27n) — byHKUIMSA BO3pacTacT;
npu x € (-n/3 + 27n;2 /3 + 2an) — GyHKIMS yObIBAET;

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

7. T=2n.

agkrownE

(I)opMa NpeaACTABJICHUSA PE3yabTaTa: BBIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIUMOM TOCIEAOBATENHHOCTH NEHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJHEHBI BCE
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii paboTa BHIMIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISCT MOJYYUTh MPAaBUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
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MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BBIBOJIOB.

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

IIpakTnyeckoe 3ansiTue Ne 22

«Onucanue nMpoueccoB ¢ NOMOUIBIO rPapuKOB PYHKIHIT»
Leas padoTbi: HayunThcs ucnons3oBaTh rpaduku GyHKIUN B PEHICHUH MPUKIATHBIX 331249

IIpakTuueckas padora popmupyer:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHUSAMH: CTEMCHb C IICJBIM IOKa3aTejeM, KOpPEHb
HaTypaHI:HOﬁ CTCIICHU, CTCIICHb C palUdOHAJbHBIM II0KAa3aTCJICM, CTCICHL C I[eﬁCTBHTCJ’IBHBIM
(BeIIeCTBEHHBIM) ITOKa3aTelieM, Jiorapu(M Yuciia, CHHYC, KOCHHYC U TAHT€HC IPOU3BOJIBHOTO YHCIIA;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTATh B KOJIJICKTUBE ¥ KOMaHIE

MaTepnaﬂbnoe odecmeyeHue:
I/IH,Z[I/IBI/II[yaJ'IBHLIC 3alaHuA, CIIPAaBOYHbBIC MAaTCpUaJibl, KOHCIICKTLI JICKITUH.

3ananmue:
1. Ha pucynke nzo0paxkeH rpaduk 3aBUCIMOCTH KOOPAUHATHI OT BpEeMEHH!

KOJIEOJIIOLIErOCs TeA.
P el

ARIEEES

L

ITo rpaduxy onpenenure: 1) aMmmuTyay Kojaebanuit; 2) nepuoa kojiedaHuit; 3) 4acToTy
KosiebaHuii; 4) 3aNUIINTE ypaBHEHUE KOOPIUHATBHI.

2. Ectb MrHOBEHHAas poTorpadus BOJHBI B PE3UHOBOM IITHYPE.

Omnpenenure: 1) ATMHY BOJHBI; 2) aMIUIUTYTy KoJIeOaHUN YacTHUEK IIHYpa.

62



0 1 N3 /4 5 6\

3. [1o npexacraBneHHOMY rpaguKy ONpeaeIuTe aMIUIUTYAY U Iepuo KoiaeOaHui
HUTSHOTO MasITHUKA.

x, cm 4

| i W T
\VARVAERX

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

2) x = 8 sin /3t

3)x =10 sin zt

ITopsinok BbINoJIHeHUs padoThI:

1) O3HaKOMUTBCS C YCIOBUEM 33/1a4H, POAHATH3UPOBATh IPa(uK.

2) Ilo rpaduky, UCIONB3Ysl CBOHCTBA TPUTOHOMETPUYECKUX (YHKIUH, ONpeleIuTh HE0OX0IUMbIe
BEJIMYMHBI, 3aIHCATh OTBET.

Xoa padoTsl
I[Tpu pemennu 3a1a4 HEOOXOJMMO MCIIOJIB30BaTh CBOMCTBA TPUTOHOMETPUUECKOHN (pyHKIMM
y =sin x.
dyukuus y = sin X
I'paduxom dyHKIIMY SABASIETCS CUHYCOUAA.
[TosTHYI0 HETOBTOPSAIOIIYIOCS YaCTh CUHYCOUBI HAa3bIBAIOT BOJHOW CHHYCOUBI.
[TonoBUHY BOJHBI CHHYCOH/IbI Ha3BIBAIOT MOJYBOJIHOM CUHYCOUIBI (MJIH apKOi).

A
y= sinx P o T=2n

CeoiicTBa pyHKIUH Y= SiN X:
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1) O6nacte onpeneneHus: PyHKIIMH —MHOXKECTBO JEHCTBUTEIBHBIX YUCEI.
2) Obnacth 3HaueHUH QYHKIUU —0Tpe30K [—1; 1]
3) D10 HeueTHas: GYHKIMS.
4) DTo0 HenpepbIBHAS (QYHKITHS.
5) Koopaunatsl Todek nepecedenus rpaduka:-c ocsio adbcuucce: (nn; 0),-¢ ocsio opaunar: (0; 0).
6) Ha otpeske [-n/2; m/2] yHKIMA BO3pacTaeT, Ha oTpe3ke [n/2; 3n/2] —yObIBaer.
7) Ha mpomexxyTkax [27n; w + 27tn] GyHKIUS NIPUHUMAET MOJIOKUTENbHBIE 3HaueHHs1. Ha mpomexyTkax
[-7 + 27n; 27n] QyHKIMSA TPUHUMAET OTPHUIIATE/ILHBIC 3HAYCHHUSL.
8) IIpomexxyTku Bo3pactanus GyHKuuu: [-1/2 + 2nn; n/2 + 2nn].IlpomexxyTku yosiBanust pyHkuuu: /2
+ 27n; 3n/2 + 27n].
9) Toukn MuauMyMa pyHKIMH: -1/2 + 27tn. Toukn Makcumyma QyHKIuu: /2 + 21n
10) ®yHKIMs orpaHUyYeHa CBepXy U cHU3y. HauMeHnbiiee 3HaueHne GpyHkiuu —1, Hanbospliiee 3HaYCHUE
1.
11) Oro nepuoanueckas Gynkius ¢ nepuojaom 2n (T = 2n)
®opma npeacTaBaeHUs pe3yJibTaTa: BHIIIOJHEHHOE 3aJJaHNe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padOTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJICHHEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIIOJIHEHBI BCE
3aIlMCH U BBEIYUCICHHA.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJIHEHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpnueckne ypaBHeHHs U HEPaBEeHCTBA

IIpakTnyeckoe 3ansitue Ne 23

«IIpocreiimine TPUTOHOMETPHYECKHE YPABHEHUS] M HEPABEHCTBA
Ieab padorer: HayunTscs pemars NpocTedIne TPUrOHOMETPUYECKHE YPABHEHUS.

IIpakTnyeckas padora ¢popmupyer:

[IPG3 ymeHue omnepupoBaTh MNOHATUSMU: palMOHAIbHbIE, HppallMOHANbHbBIE, IOKa3aTelbHBIE,
CTEIeHHbIE, JTorapu(PMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymenue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHuE, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUM U HEPABEHCTB, PABHOCHIIBHOCTb YPaBHEHMM, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, MppaLMOHAIIBHEIE, IIOKa3aTeNbHbIE, CTEIIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pellaTh YPaBHEHHUsI, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHATH yYPaBHEHMs, HEPABEHCTBA, UX CHUCTEMbI Ul PELICHUS MATEMAaTHMYECKUX 3a1ad U 3a]ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HH,

BbinosiHeHue pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:
OK 01 BriGupats crioco0sl pemieHus 3aaad npoecCHOHaTbHON JAEeATeNbHOCTH MPUMEHHUTENBHO K
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Pa3JINIHBIM KOHTCKCTaM
OK 02 Hcnonp30BaTh COBpEMEHHBIE CPEACTBA TIOMCKA, aHAIM3a M MHTEPIIPETAIINU HHPOPMAINH U
I/IH(bOpMaI_[I/IOHHBIC TCXHOJOI'NU JJIA BBIIIOJTHCHUS 3a4a4 HpO(l)eCCHOHaJIBHOI;'I ACATCIIbHOCTH

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

3aganue:
Pemmte TpuroHoMeTpruecKrue ypaBHEHUS:
1) cos3x =0
. 3 _
2) sin (Zx - Z) =-1
3
3) 3tg (4x + §) =—

4) ctg(2x+g)=— ;

5) sindx - cos3x + cos4x - sin3x = %

E

Ilopsiiok BBINOJHEHUS PA0OTHI:

1. 3ammcaTe ypaBHCHHE W ONPEICIHTh, K KAaKOMY BHUAY OHO OTHOCHUTCS M Kakod Qopmyson
HEOOXOIMMO BOCITOIb30BATHCS.

2. PemnTh ypaBHEHHE.

3. 3ammcaTh OTBET.

Xox pabdoThI:
Pemre TpuronomeTpuueckiue ypaBHEHHUS:
1) sin2x =0

DTO ypaBHEHHE OTHOCUTCS K YACTHBIM CIIy4asiM, TIO9TOMY KOPHHU HaxoAsTCs 1Mo hopmyrie

X=mn, Nnez

XXXXXXXXXXXX
2x = mn,nez,

OtBeT x = gn, neZ
s
2) cos (5x +§) =-1

DTO ypaBHEHHE OTHOCHTCS K YAaCTHBIM CIIy4yasM, TMO3TOMY KOPHH HaxoAsaTcs 1o Qopmyne

x=m+2nn, n€Z

XXXXXXXXXXXX
5x+§=rt+2nn, nez

5x=7r—§+21m, nez

21
5x = 5 + 2mn, neZ
21 21

X=—+4—n, neZ
15 ' 5
0 21 + 21 7
TBET: x—15 z n, ne
3) 2cos3x=-1
. - _1
Paznenum o6e yactu ypaBHenus Ha 2. [lonydum ypaBHeHHE: cos3x = >

1
210 YPaBHCHUC HC ABJIICTCA YACTHBIM CJIy4dacM, a = —E,|a| <1 HOBTOMy OHO HMMCECT PCIICHUC,
KOTOpOE HaxOAUTCs 1o GopMyIie: x = tarccosa + 2mn, neZ

3x = Farccos (— %) + 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

DyHKIMSA y = arctgx HEYETHAA, 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

5)cos6x - cos3x + sinbx - sin3x = ?

BumuM, 9T0 JIeBYIO 9acTh MOKHO CBEPHYTH 11O (JOPMYJIaM CIIOKCHHUS:
cos(a £ B) = cosa - cosP F sina - sinf

V3

cos(bx — 3x) = -

cos3x =

~| G

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

3x = +arccos ? + 2mn, neZ

3x = ig+ 2nn, nez

T 21
+—4+—n, neZ
18 3

=
Il
+

0 S z
TBET:X = oo+, ne

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

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid padoTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBINIOJIHEHBI BCe
3aMUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IO3BOJISIECT MOJYYUTh MPABUIBHBIE PE3YIbTaThl W BBIBOJBI, B XOJE
MpOBeIeHUS pabOTHI ObUTN JIOMYIEHbI OLTHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
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BBITIOJTHEHHOM YacTH paGOTbI HC MMO3BOJIACT CACIATh NPABUJIBHBIX BHIBOIOB.

Tema 2.2 Tpuronomerpnueckne ypaBHeHHsI 1 HEPaBEHCTBA

IIpakTnyeckoe 3ansaTue Ne 24

«Tpuronomerpuyeckue ypaBHeHHsI M1 METOAbI HX PeLLICHHUS»
Henab padorbl: HayunThcs pemiat TPUTrOHOMETPUUECKHE YPAaBHEHHUS.

IIpakTuyeckasi padora ¢popmupyer:

[IPG3 ymeHue omnepupoBaTh MOHATUSMU: palMOHAIbHbIE, HPPAMOHANbHbIE, IOKAa3aTelbHBIEC,
CTCIICHHBIE, Torapu(PMUUECKHEe, TPUTOHOMETPUUYECKUE YPABHEHHS M HEPABEHCTBA, UX CHCTEMBI,

[1Py7 ymeHnue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHuE, YpaBHEHHE,
HEpPAaBEHCTBO, CUCTEMAa YPAaBHEHHU M HEPABEHCTB, PABHOCWJIBHOCTb YPABHEHHI, HEPABEHCTB U CUCTEM,
pauuoHalbHbIE, HppalOHAIbHEIE, MOKa3aTelbHbIE, CTEIECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
MPUMEHATh YPaBHEHHMS, HEPABEHCTBA, UX CHCTEMBI Il PELICHUS MAaTEMAaTHYECKHX 3aJad U 33134 U3
pa3IMYHbBIX 00JacTel HayKH U peallbHOM JKU3HH,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibupats crioco0sl penieHus 3agad npopecCHOHATbHON ACATEIbHOCTH MTPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcmonb30BaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHAJIM3a U UHTEPIPETAluU HHHOPMAIHN H
MH(pOPMaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

MarepuajnbHoe o0ecnieyeHue:
WNHnuBuayanbHbIe 3a1aHKs, CIPABOYHBIE MaTepUalibl, KOHCIIEKTHI JICKITUH.

3ananmne:

PemmTe TpuroHOMeTpHUYECKHE YPABHEHUS:
1) 2sin?x — 3sinx +1 =10

2) 8sin®x + 6cosx —3 =10

3) 6tg’x +tgx—1=0

4) sindx + sin3x = 0

5) cos?(mr—x) +8cos(m+x)+7 =0

Ilopsinok BbINOJHEHHSI padOThHI:

1. 3anummre ypaBHEHHE M OIpEJeNuTe, KaKUM CIIOCOOOM ypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIINM YPABHEHUSIM.

2. Ecnmu HeoOXoIuMO, BBEJUTE HOBYIO NMEPEMEHHYIO M PELIMTE ypaBHEHHE OTHOCHTEIBHO ITOH
nepemeHHol. llocme pemeHuss ypaBHEHHMS C HOBOM INEPEMEHHOW BEpHHUTECh K 3aMeHe. J[omxHO
MIOJIYYUTBCS MPOCTEHIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIMB KOTOPOE, MOJIYyYUM KOPHHU JaHHOIO
ypaBHeHus. [lomHHTEe, 4TO, €ciM ypaBHEHHE COJAEPKUT (QYHKIUHH y = tgx,y = ctgx, TO HEOOXOAUMO
y4ecTb uX 00J7acTh ONpeeeHHs.

3. Ecnmun ypaBHeHHWE MOXHO TIPEACTAaBUTh B BHJE MPOU3BEACHUS HECKOJIBKHX MHOXHUTEICH, U
IpaBas 4acTb PaBHA HYIIO, TO PA3JIOKUTE JIEBYIO YacTb HAa MHOXKUTEIU U HCIIOIb3YH NPAaBWIO, KOTIa
MIPOU3BE/ICHNE paBHO Hym0. [IpupaBHSB KaXKIbplii MHOXHTEIb K HYJIIO, IIOJIYYUM HECKOJIBKO
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NPOCTEUIINX YpaBHEHHH, KOTOPbIE HEOOXOAUMO PELINTh, YUUTHIBASI 00JIACTH JOIMYCTUMBIX 3HAUYCHHH.
4, 3anumure OTBET.

Xon padoThl:

Pemure TpUroHOMeTpUYECKHE ypaBHEHUS:

1) 2cos?x + cosx = 1

Pewenue:

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IIEPEMEHHONM MOXHO IPUBECTH K PELICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

IIycTb cosx = t, TOrna Halle ypaBHEHHE IPUMET BUJ 2t +t =1

IlepeneceM | B neByr0 4acTh U MOJIYYUM MOJTHOE KBAIPATHOE YpaBHEHUE

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

f=t73_
17y T
t_—1+3_2_1
2T 4 T4 2

BepnemMcs k ctapoit mepeMeHHO:

1
cosx = —1 HIIn cosx = .

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

1
x = tarccos 2 + 27n, nez

x = ig + 2nn, nezZ
OTBeT: x = m+ 2nn, x = i§+ 2nn, neZ

2) 2cos*x +sinx—1=10

Pemenue:

DTO ypaBHEHHE COJEPKUT pazHOMMEHHbIE (YHKIIMH, IOITOMY Cpa3y BBECTH HOBYIO NEPEMEHHYIO
HC MMOJIYUUTCA.

Bocrnonbs3zyemMcss OCHOBHBIM TPUTOHOMETPUUECKUM TOXKJIECTBOM U BBIpa3UM OJHY (YHKIIHIO Yepes
ApYTYyIO:

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

3TO YpaBHCHHEC C IIOMOIIBIO BBCIACHUA HOBOIA HepeMeHHOﬁ MOKHO MPUBECTU K PCHICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

I[Tycth sinx = t, TOT/1a HAlllE YpaBHEHHE IPUMET BHT: 2t —t —1 =0

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

L_1-3_ 1
T4 2
L _1+3 4
2T 4 T4
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BepHemcs k cTapoli IEpeMEHHOM:
. . 1
sinx =1 401058 sinx = —-.

[Monyunnu nBa MPOCTEHIIMX TPUTOHOMETPHYECKUX YpPABHEHHs, NEPBOE OTHOCHTCS K YaCTHBIM
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

t — = ) ;
1= =06
8+2 _

2710 ¢

BepnemMcs k ctapoit mepeMeHHO:

ctgx =1 NI ctgx = 0,6.

Pemum ux.

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

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

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

4) cos2x + cosdx — cos3x =0

Pemenue:

Hcnonb3ys ¢popMyibl mpeoOpa3oBaHusi CYMMBbI U pa3HOCTH (YHKLIMN B IMPOU3BEAECHUE, PA3JI0KUM
IIPaBYIO 4aCTh YPAaBHEHUS HA MHOXKUTEIU:

2cos Zx%” - cos Zx%"x —cos3x =0

2cos3x - 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 TPUTOHOMCTPUUCCKHUX YPABHCHUA, IECPBOC OTHOCUTCA K YaCTHBIM
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(7n—x) +2=0
Pewrenue:
CHauajna Hy)KHO IPUMEHUTH (OPMYJIbI MPUBEICHUS: sin?(mr — x) = sin’x
3
cos <— - x) = —sinx
2
[Tonyunm ypaBHeHue: 2sin?x — Ssinx +2 =0
OTO ypaBHEHHME C IIOMOIIBIO BBEJICHUS HOBOM MEPEMEHHOM MOXHO IPUBECTH K PEUICHUIO
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycTh sinx = t, TOrJa Halle ypaBHEHUE IPUMET BUJ: 2t% — 5t +2 =0
D=25-4-2-2=9, D=3

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

x = (—1)”% + mn,

OtBeT: x = (—1)"% + 7n,

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

Kputepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOICHUEM
HEOOXOMMOI TIOCIIEIOBATEIFHOCTH JCHCTBUI; B OTBETE€ NPABWIIBHO M AKKypaTHO BBIIIOJHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YacTU TaKOB, YTO IIO3BOJISIET IMOJIYYHUTh IPABWIBHBIE PE3YJIbTAaThl U BBIBOJBI, B XOJIE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTAaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WM 00BEM
BBITIOJTHEHHON 4acTH pabOTHI HE MO3BOJISIET C/I€NIaTh IPABUIIBHBIX BBIBOJOB.

Tema 2.2 Tpuronomerpnyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpakTHyeckoe 3ansaTHe Ne 25

«Tpuronomerpuyeckue ypaBHeHHs H METOAbI MX PEILICHUS»
Ieab padorbr: HayunThcs pemarh OAHOPOHBIE TPUTOHOMETPUUECKUE YPABHEHUS.

IpakTuyeckasi padora popmupyer:

[1PG3 ymeHue omnepupoBaTh MOHATHUSMHU: palMOHAIbHBIE, HppallMOHAIbHbIE, IOKa3aTelbHBIE,
CTETEeHHbIE, TorapuMuuecKrue, TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, UX CHCTEMBI,

[1Py7 ymenue onepupoBaTh NOHATUSAMU: TOKIECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHUE, YpaBHEHHE,
HEpPAaBEHCTBO, CUCTEMA YPABHEHHI U HEPABEHCTB, PABHOCWJIBHOCTH YPABHEHUM, HEPABEHCTB U CUCTEM,
pallnOHAJIbHBIC, HUppatroOHAJIIBHBIC, ITOKa3aTCIbHBIC, CTCIICHHBIC, HOFapI/I(I)MI/I‘IeCKI/Ie,
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TPUTOHOMETPUUECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHs MAaTeMaTH4YEeCKUX 3aJad U 3a1ad u3
pa3IMYHbIX 00JaCTel HayKH U pealibHOM JKU3HH,

BoinosineHne padoTsl cnoco0CTBYET (POPMUPOBAHMIO:

OK 01 BeiGupats crioco0sl penieHus 3agad npoecCuOHATbHON AEATENbHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBpEMEHHBIE CPECTBA TIOMCKA, aHAIM3a U UHTEPIPETaluu UHPOPMAIHU U
MH(OPMAIIMOHHBIEC TEXHOJIOTHH /IS BBITOJIHEHUS 3a4a4 MPO(ECCHOHAIBHON IS TEIbHOCTH

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbBIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3ananne:

Permre TpUroHOMETpUYECKUE YPABHEHUS:
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 BbINOJIHEHHS PadOTHI:
1.YcranoBure, ABISICTCS JIU YPaBHEHUE OJTHOPOIHBIM.
O0HOpPOOHBIMU MPUOHOMEMPUUECKUMU YPABGHEHUAMU HA3LIBAIOMCS YPABHEHUs 8U0A.

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

2. Ecniu ypaBHEHUE SBISIETCS OJTHOPOTHBIM YPAaBHEHUEM TIEPBOTO MOPS/IKA, TO Pa3NIENUTE 00€ YacTh
YpaBHCHHUSA Ha cosx # 0 mau sinx # 0

3. Eciin ypaBHeHUE SBISETCS] OJJHOPOIHBIM YPABHECHHEM BTOPOTO TIOPSIKA, TO pa3AeiuTe 00e JacTu
YPaBHEHUS Ha cos®x # 0 wu sin’x # 0.

4. BBenuTe HOBYIO TIEPEMEHHYIO U PEIINTE YPaBHEHWE OTHOCUTENHHO ATOM MepeMEeHHOH.

5. BepHI/ITCCB K CTapOI\/’I nepeMeHHoﬁ " pCHINTC MMOJTYYHUBIINCCAH HpOCTeﬁH.IHe TPUTOHOMCTPUYICCKHUC
ypaBHEHUH.

6. 3anuIInTe OTBET.

Xonx padoTsI:
Pemmte TpuroHOMeTpHYECKHE YPABHEHUS:
1) 2sin’x — 5sinx - cosx + 3cos?x =0
Pemenue:
YpaBHEHHE SBISIETCS OJHOPOJHBIM TPUTOHOMETPUYICCKHM ypaBHEHUEM BTOPOTO TMOpsIka. UToObI
€ro peunThb, pa3acinM 066 YacTH Ha cos’x # 0.
2sin’x  5sinx - cosx
- " 43=0
, cos?x cos?x
3HaeM, 9T0 1= = tgx. 2tg?x — 5tgx +3 =10

cosx

Beenem HOByIO nepemennyro. [lycTh tgx = t, TOra Hame ypaBHEHHE IPUMET BUJL: 2t% — 5t +3 = 0
Yuurpisaem OJ13: x # =+ mn, neZ.

2t> =5t +3=0

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

5-1
tl - 541 -
+
t,=—=1,5
4
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BepHemcs k cTapoli IEpeMEHHOM:
tgx=1 wm tgx =15

l) tgx =1 x = arctgl + nn, neZ X = %+ n,nez
2)tgx =15 x = arctgl,5 + mn, neZ
b4
OTBeT: x = 7 + mn, x = arctgl,5 + nn, nezZ

2) 4sin’x — 3sin2x + 2cos?x =0
Chauana nmpeoOpa3yeM apryMeHT , UCIIONb3ys (POPMYIIbl ABOWHOTO apTyMEHTA: sin2x = 2sinx - cosx.
4sin’x — 6sinx - cosx + 2cos?x = 0
VYpaBHeHUE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YPaBHEHHEM BTOPOTro mopsiaka. YTtoObl
€ro PELINTh, Pa3aeiIuM 00€ YacTh Ha sinx # 0.
4sin’x  6sinx - cosx 2cos’x

- - - +—
sin2x sin?x sin2x

3HaeM, 4To % = ctgx 4 — 6ctgx + 2ctg’x =0

Beenem HoBy10 niepemennyto. IlycTh ctgx = ¢, TOrAa Hallle ypaBHEHUE IPUMET BUL: 2t% — 6t + 4 = 0
VYuaureiBaem O/13: x # nn, neZ.
2t2—6t+4=0
D=36—4-2-4=4,J/D=2
6-2
T
tz = T = 2
BepnemMcs k ctapoit mepeMeHHO:
ctgx =1 wnu ctgx =2
1)ctgx =1 x = arcctgl + nn, neZ x = %+ mn,nez

2)ctgx =2 x

arctg2 + nn, neZ

OTBeT: x = % + n, x = arctg2 + nn, nezZ
3) 2sin’x + S5sinx - cosx + cos’x = 4
Pemenue:
VYpaBHEeHUE TIOKAa HE SIBIAETCS OJHOPOAHBIM, T.K. B TMPaBOM 4YaCTU €ro BMECTO HYJSI CTOUT 4.
HepeHeceM 4B MMpaBYyIO 4aCTh U IPUMCHUM OCHOBHOC TPUTOHOMETPUUICCKOC TOKIACCTBO:

2sinx + 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
YpaBHEHHE TENEPD SBISAECTCS OAHOPOIHBIM TPUTOHOMETPUUECKUM YPaBHEHHEM BTOPOIO MOPSIKA.
UT0oO0BI €ro pemuTh, pa3aeauM 00e 9acTh Ha cos?x # 0.
-2sin?x | 5sinx-cosx
-3=0
cos?x cos?x
—2tg*x +5tgx —3=0
2tg*x — 5tgx+3 =0
Beenem HOByIO nepemennyro. IlycTh tgx = t, TOra Hame ypaBHEHHE IPUMET BUJL: 2t% — 5t +3 = 0
Yuurpisaem OJ13: x # ~ + mn, neZ.

2t —=5t+3=0
D=25-4-2-3=1,VD=1

5-1
T
+
tz—T—l,S
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BepneMcs k ctapoii mepeMeHHOM:
tgx =1 wmm tgx =15

1) tgx =1 x = arctgl + nn, neZ X = %+ nn,nez
2) tgx = 1,5 x = arctgl,5 + nn, neZ
T
OTBeT: x = 7 + nn, x = arctgl,5 + nn, nezZ

4)5cos?x + /3sinx - cosx + 6sinx =5
VYpaBHEHHE TOKa HE SABJISETCA OJHOPOJHBIM, T.K. B IIPABOM YaCTH €ro0 BMECTO HYJISI CTOMUT 3.
[IepeneceM 5 B mpaByro 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO:

5cos2x + \/3sinx - cosx + 6sin?x — 5cos?x — 5sin?x = 0
V3sinx - cosx + sin?x = 0
BrireceM 00MHii MHOKHTEIb 32 CKOOKH: sinx(vV3cosx + sinx) = 0

sinx =0  wm V3cosx + sinx =0
1) sinx =0, x =mnn,nezZ
2) V3cosx + sinx =0

YpaBHEHUE SBISETCS OJTHOPOJHBIM TPUTOHOMETPUUECKUM YpaBHECHHUEM II€PBOIO MOPSIKa. Y1005l
€Tr0 pelIuThb, pa3aciiuM 00e yact Ha cosx # 0.
V3cosx  sinx

coSsx coSsx
V3+tgx =0

tgx = —V/3
x = arctg(—\/g) + mn,neZ
X = —arctg\/§ + nn,neZ
T
X =— § + 71n, nezZ
m
OTBeT: Xx =mn, X = -3 + mn, nezZ

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNE

Kpurtepun ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JICUCTBUI; B OTBETE NPABWJIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €Cid pabOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEICHUS pabOThI ObUTH AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE MO3BOJISET CAENATh MPABHILHBIX BBIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
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IIpakTuyeckoe 3ansiTue Ne 26

«Yucaopan mocj1e10BaTeJIbHOCTD, CIocoOnI ee 3aJJaHus, BIYHC/JICHHC YJICHOB
mocjaeaoBaTe/JIbHOCTH. Hpeneﬂ nocjaeaoBareabHocT. Haxoxnenue nmpeaejaoB (l)yHKIIHH»

Hean padoThi:
1. HayuuThcst BBIUMCIATH NPeAebl PYHKINU.

< (0
2.Hayuntbcs n30aBiAThCS OT HEONPEACICHHOCTEH (5) HIIH (E)
3.HayunTbcs pemaTs 3a1a4u, CBI3aHHBIE C YMCIOBOU MTOCIIEN0BATEIBHOCTHIO.

IIpakTuyeckas padora popmupyer:
[IPy9 ymeHue cBOOOIHO OMEPUPOBATH MMOHATUSAMH: IOCIEAOBATEILHOCTh, apH(pMeTHUYECKas

mporpeccusi, reoMeTpudeckas Inporpeccus, OECKOHEYHO YObIBaromass IeoMeTpHYecKas IpOrpeccus;
YMEHHE 33/1aBaTh MOCIEAOBATEIHLHOCTH, B TOM YHCJIE C TOMOIIBI0 PEKYPPEHTHBIX (hOPMYIL.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BsiGupath croco0sl pemieHus 3a1a4d npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTENBHO K

Pa3JIMIHBIM KOHTCKCTaM

MaTepHaﬂbﬂoe o0ecneyeHnue: I/IHILI/IBI/I[[yaJII)HI)IG 3alaHuA, CIIPABOYHBIC MAaTCpHajbl, KOHCIICKTHI

JICKIINN.

3ananue.
1) Pemuth 3a1aun Ha YKCIOBYIO MMOCIIEA0BATEILHOCTD.
2) Boraucnuthb npeaesbl GyHKIui

3aganue 1 3agadue 2
1. HaiiTi BOCBEMOI1 WIEH TTOCIEIOBATEIILHOCTH,
1. 2. E n 6.1i x2-2x-3
2" 3" 4’ n+1’ lim, x24+x-12
. Haiitu HOMep uncna 3 B mocineaoBaTeIbHOCTHU:
27’1 + 1 7 A x2—1
a, = 3 limy 701
3. Beruucnurs:
. 6x2%+5x—4
xllrzl (3x —8x+ 5) 8.11mx_,2 W
4 lim,_,, Y21
' 2
hVax ol VIR
lim,_,q -
x%2-16 . x+1-2
5.lim,_,— —, 10.lim,_,5 —

Ilopsinok BbINOJHEHHSI padOThHI:
BauMaTenbHO 03HAKOMBTECH C YCIOBUEM 3a/1aHMUS.
[Tonp3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMU (B CIydae 3aTpyAHEHUS BOCIOJIb3YHTECh CIIPABOYHBIMU

MaTCpI/IaHaMI/I), BBITIOJIHUTEC 3a1aHUC

Xon paborsr:
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3amanme Nel

1. JIeBATHIN YIIEH MOCIIeIOBATCIbHOCTH ¢, = (JZ;_:S) paBen?
2:-9-1 17 17 o _ 17
0= <\/—93+3) “V3 2viss O T s
2. Howmep uncna 6, aBisitonierocs 4ieHoM MOCIeI0BaTeNIbHOCTU a, = n? —5n  paBeH?
6=n’-5n
n%-5n-6=0
n;=6
n,=-1 —IOCTOPOHHUN KOPEHB T.K. HOMEP HE MOXKET ObITh OTPULIATEIHHBIM YHUCIOM.
OrtBert: N=6.
3amanue Ne2

o 0
Haiigure nmpenensl mpeaBapuTebHO H30aBUBIIUCH OT HEOTPEACICHHOCTH (6)

x%-81 0\ _ (x=9)(x+9) 18
L timeas gy = (5) =im ™y = Im=e = lim 5 = m2 =2,

. x+4x 5 _ (0 i (X+5)(X—1)= . 5 _ 1 _
2. limy_,; ——= (0) Lgr%i(x—l) }(l_l‘)rll(X-I-S) Ll_rg(l+5) L{r%(6) 6

+x, = —4 =—
x> +4x—-5=0 {x1 X2 => {xl >

Xi+tx, ==-5" " |lx,=1

3. lim. . YeFEoVax (9) = lim Yararn(aranazy) _ ;) (ad0?-(az? _ ) atx-atx
x “\o/ T x50 x(\/mh/a—x) x—>0 x(\/a—-l—x+ a-x)  x-0x(Vatx+Va-x)
- 1My m v 2

. 2x . 2 . 2
lim = lim = lim————=lim = lim —
x-0 x(Vatx+Ja=x) xsovVatx+va—x  x50vVa+0+v/a—0 x50 2\/_ X=0 \/— \/— ;

Brranciuts npeaensl UMEINe HEONPEAECIEHHOCTh (—)

3 R x3 2x% 3x 4 1,4
. x3+2x2+3x+4 0 . BTt ats 1+_+_2+_3 . 1404040 11
4. lim, s ——— = (=) = lim 252, X = [im 5% % = =lim =-=-;

4x3+3x242x+1 oo x—00 222 3% +2_§+i3 X200 4ttty x>0 4404040 x4 4

X X X
3
2x3 3x%  «x 3 1
5. lim s (w) lim £ +x3 A lim 2 = lim 220 = (2) =to0
' X—>00 x2+4 o) X—>00 +i3 X—00 ;+x_3 x—o0o 040 o/’

(0 B 3HameHaTene HpI/IHI/IMaeM 3a 0ECKOHEYHO MAJIYIO BEJIIMUUHY.)
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJTHEHHOE 33JaHHE.

Kpurtepun onenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B MOJHOM 00BEME ¢ COONIOeHHEM

HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEICTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIMCHU U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOIMYILIEHbI
2-3 HezoueTa.

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM padOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YacTU TaKOB, YTO IO3BOJISIET IMOJYYUTh NPAaBUJIBHBIE PE3YJAbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOM YacTH paOOThI HE TTO3BOJISIET C/ENIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE

IpakTuyeckoe 3ansitue Ne 27

«HaxoxaeHue Npou3BoOIHbIX 10 onpenenennio. lipasuna u popmy.st fuddepeHunpoBanus,
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TA0JIMIA POU3BOIHBIX 3JIEMEHTAPHBIX (PyHKIMII»

Heas paGorbl: OTpaboraTh ompeneneHHe MNPOU3BOAHON ¢GyHKuuU. [IpumeHaTs Qopmynsl u
npasuia quddepennuposanust. Hayuantbess HAXOAUTH MPOU3BOIHYIO B 331aHHON TOUKE.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (QYHKLUS, HENpepbiBHas (YHKIMA, MPOU3BOIHAS,
nepBooOpasHas, ONpeiesieHHbI WHTErpai; YyMEHUE HaXOAUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (YHKIIMA,
HCIIOJIB3YA CIIPABOYHBIC MATCpUaAJIbl; UCCICIOBATH B HpOCTefIL[IPIX crydasax (I)yHKLII/II/I Ha MOHOTOHHOCTB,
HAaXOJUTh HAuOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTPOUTH TpapuKd MHOTOUJICHOB C
WCIIOJIb30BaHUEM ammapara MaTeMaTUYeCKOro aHaIn3a; MPUMEHSITh MPOU3BOAHYIO MPHU PEHICHUH 3a/1a4
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHbIE 337aul HAa HAUOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HAXOXJICHUE MYTH, CKOPOCTH U YCKOPEHUS.

[Ipyl0 ymeHue omepupoBaTh MOHSATHSAMH: HENPEPbIBHOCTh (YHKIUHU, AaCUMITOTHI Tpaduka
¢byHKIMM, TIepBas W BTOpas NpPOW3BOAHAS (YHKIMH, TEOMETPUYECKHH M (U3UYECKUH CMBICT
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpeAeNeHHBbIH HWHTErpall; YyMEHHE HaXOJuUTh ACUMIITOTHI Tpaduka
(GyHKINU; yMEHUE BBIYUCISATH IPOU3BOIHBIE CYMMBI, TPOM3BECHHS, YACTHOTO U KOMIO3UIUHU (DYHKIINH,
HaXOJUTh ypaBHEHUE KacaTeJbHON K rpaduky ¢byHKIUY;
YMCHHUEC HCIIOJb30BaTh IMPOU3BOJHYIO I HUCCIICAOBAHUA (1)yHKIIPII>i, I HAXOXIACHUS HAWITy4dlIero
pelleHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLHUAIbHO-)KOHOMHYECKUX U (PU3MYECKHX 3ajayax, it
OIpCaACICHUA CKOPOCTU W YCKOPCHHA, HAXOAUTH ILIOIIAAN H 00BEMBI (1)I/Il“yp C IIOMOIIBIO MHTCIrpaJia;
MPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJECIIMPOBAHUSI C TOMOIIBIO AU PepeHINaTbHBIX YPAaBHEHHIA.

Boinosinenue padorsl ciocodcTByeT GOPMHUPOBAHMIO:

OK 01 Bsibupats crioco0sl penieHus 3aaad npoeCcCHOHATFHON AEATEIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. IlmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U IMYHOCTHOE pa3BUTHE,
PEINPUHIMATENbCKYIO IEATEIEHOCTh B MPO(ECCHOHANBHOM cepe, UCIoNb30BaTh 3HAHUS 110 MPaBOBOI
¥ (UHAHCOBOM I'PAMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYAIHIX

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

3aganue:

1. Haiimute y' = (0),ecmuy = x2 — x

2. Haiinure y' = (3),ecuy = —%

3. Hailitu npousBomHble (YHKIMI  WCHONB3YsS TpaBWia  BBHIYHUCICHUS W TabaMily
MTPOU3BOJIHBIX 3JIEMEHTAPHBIX ()YHKITUH.

4. BBIYMCIMTD MPOM3BOAHYIO QYHKIIUH B TOUKE.

3amanue 1 3aganue 2

1) y=Tx*-4x3+5x2-2; | 6) £(t)=0,5t+0,6t>+0,8t+8;  £(1)-2
2) y=5vx- 2% + A 7) f(x)=ctgx-tgx; f g) -?

3) y=3ctgx+5Inx-3%; | 8) f(x)=2-5+3-¢%;  f(0)-2

4) y:(9+x2)(2x-l); 9) f(x)=cosx-(1+sinx); f (g) -?
5) oy 10) 0= F()-2

3x+5° ex-]
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Ax

Ax Ax
4) li by _ li VX+AX—VX _ li (VX+AX—VX) (VX +AX+VK) li *x+Ax—x% _
Max-0 Ax M ax-0 Ax = Max—0 AX(VX+AX+VX) = Max—0 AX(VXFDXHVX)
limAx—01x+Ax+x=12x
Haitnem 3HaueHue Mpou3BOAHOMN B TOUKE X = 4, y'(4) = ﬁ = i
3. Haiitu npousBomHble (YHKIMA  HCIONB3Yys  IpaBUiIa

Ilopsinok BbINOJIHEHHS PadOTHI:

Brruucnenne npon3BoaHON GYHKIHH y = f(x) TPOU3BOAUTCS 1O OOIIEMY MPABHITY
i depeHIrpOBaHUS:
1) IpunaBas apryMeHTy X IpHUpaiieHue Ax U MOJICTABIISIS B BRIpaXKeHUE (D YHKIIUU BMECTO
apryMeHTa X HapalleHHOE 3HaUCHUE x + Ax, HAXOJMM HapalleHHOe 3HaueHUuEe QYHKINH: y + Ay = f(x + Ax)
2) BbrunTas u3 HapamieHHOTro 3HaYeHHe (PYHKIMHU €€ MepBOHAYaTIbHOE 3HAYEHHE HAXO0 M
npupaneHue QyHKINNU:

Ay = f(x + Ax) — f(x)

3) J_ICJ'II/IM MpupamcHuc (bYHKHI/II/I Ay Ha npupal€Hue aprymeHra AX1 T.€. COCTABJISIEM OTHOILICHUEC
ﬂ _ fx+Ax)-f(x)

Ax
4) HaxomuM IIpeest 3TOro OTHOMICHHUS IPH Ax — 0, T. .
oAy (x4 Ax) - f(x)
lim—=Ilm———
Ax—0AX  Ax—0 Ax
DTOT Ipesiel U €CTh IPOU3BOAHAA OT PYHKIUH y = f(x)

Xox pabdoThI:

1. Hau: y'(x),eciny = 2x% — 3x

Haxoaum Ipou3BOAHYIO 110 OOLIEMY MPABHILY:

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

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

Ay _ 4xAx+2(Ax)°-3AX _ Ax(4x+24x-3) _ _
) = > = - =4x + 2Ax — 3

4) limyy_o(4x + 2Ax — 3) = 4x — 3
Haiiném 3HaueHne npon3BOIHOM MpH x = 3.
y(3)=4:3-3=0

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

2) Ay = Vx+ Ax —x
3) A_y=m—\/§

MIPOM3BOJIHBIX 3JIEMEHTAPHBIX QYHKIUN
Tabnuia npou3BOJHBIX OCHOBHBIX 2JIEMEHTAPHBIX (QYHKIIMH.

(x") =nx"" | (e*) =¢" (@) =a*Ina | (cosx)’=-sinx
(sin x)' = cos x 1 1 '

J— ,: t X) =
¢’ =0,c — const; x'=1; con)y=c-u'

uxv) =u=Vv

(ﬁ)':i (u-v) =uv+uv

2&(

o 2

!
ul _uv+uv
v v

(log, x)' = ——
xIna
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1 y=6x'-8x"+2x*-4
y' = (6x* —8x> +2x* —4)' = 24x> — 24x°* + 4x;
o Y=(Ox-4)*(x+2)
u=5x-4; u'=5
Y =(bx-4)(x+2)) =v=x+2; v'=1 |=
(u*v)' =u'v+uv’
=5(X+2)+1(5x—4) =5x+10+5x-4=10x+6
X+1

3. X

+ lu=x+1 u' =5
’=(X—+1) =lv=2x; v'=2 _1-2x-2(x+1) _ 2x-2x-2 _
2x / (2x)? ax?

uy uv-uv
v v2
4x2 2x%’

4. BBIYUCIIUTH POU3BOAHYIO (YHKIIUU B TOYKE.
y=3x>—-8x*+9x* -4
Yy (-1)=3- (-1)°-8-(-1)*+9(-1)?-4=-3-8+9—4=—6.
1. y =5sin xcos x

—2__ 1

y' (g) = 5((sinx)’ - cosx + sinx(cosx)") = 5(cos?x — sin’*x) = 5(cos2x) = 5(cos2 g) = =5cosmt =5-
(-1)=-5

dopma npeacTaBiaeHus pe3yJbTaTa: BHIIIOJIHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOIIOJIEHUEM
HEOOXOMMOM TOCIEI0BATEILHOCTH JEUCTBUI; B OTBETE NPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alMCH U BBIUUCIICHUS.

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

Ouenka "y10BJIETBOPUTEJbHO' CTaBUTCS, €ClIM pabOTa BBINOJTHEHA HE TMOJIHOCTHIO, HO 00BEM
BBITIOTHEHHONW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPABHIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISET CAENATh MPABHILHBIX BBIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE

IpakTnyeckoe 3ansitue Ne 28

«Bbrunc/ieHHe NPOU3BOIHBIX CJOKHBIX QYyHKIMID)
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Lean padoTbl: HaydnuThCst BBIYUCITATH TPOU3BOIHBIE CIIOKHBIX (YHKIIUH

IpakTuyeckas padora ¢popmupyer:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKLUS, HeNpepbiBHAs (QYHKLHUSA, [POU3BOIHASI,
nepBooOpasHasi, ONpeaesIeHHbBI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCHOJb3Ysl CIPAaBOYHBIC MAaTEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXOJWTh HAWOOJBIIME W HAUMEHbIINE 3HAueHHs (QYHKUUH; CTPOUTh TpaUKd MHOTOUYIEHOB C
UCIOJIb30BAaHUEM allapara MaTeMaTUYEeCKOro aHajau3a; NIPUMEHSTh POU3BOAHYIO IIPU PELICHUM 3a/ad
Ha JBW)KCHUE; peIllaTh IIPAKTUKO-OPUEHTUPOBAHHBIE 337a4ul HA HAauOOJbIIME U HAaUMEHbILINE 3HAYECHMUS,
Ha HaXOXJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS.

[1Py8 ymenme cBOOOAHO OmepuUpOBaTh MOHATUAMHU: Tpaduk QyHKIUH, oOpaTHas GyHKUUS,
KOMIO3ULMS (DYHKIMH, JuHEeHHas (QyHKUUS, KBagpaTUuHas (DYyHKIUsS, CTeleHHas (QYyHKIMS C LEJbIM
nokaszarejieM, TpPUTOHOMETpudeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHe  (DYHKIIHH,
noKaszaTejabHass W Jorapugmuueckas (QyHKUUH; YMEHHME CTPOMTh Ipadukud (YHKUHUH, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHUE HUCIOJb30BaTh Ipaduku (YHKUMH [UIs M3ydeHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pelieHUH
3aad U3 JPYrux y4eOHBIX MPEIMETOB W M3 PEaTbHON XU3HH, BhIpaKaTh (hopMynamMu 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOJIHO ONEpPUPOBATH MOHATHSIMU: YETHOCTh
(GyHKINH, TEPUOTUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHkuuu, HauOoJpllee M HauMMEHbIIEe 3HAaueHUs (YHKIMHM Ha INPOMEXKYTKE, yYMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCIOJb30BaTh CBOMcTBa M rpaduku (QyHKUIUH A0 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
rnapameTpamu; u300paXkaTh Ha KOOPJAUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[IPy10 ymeHue omepupoBaTh MOHATHSIMHU: HENPEPHIBHOCT (YHKIWH, ACHMIITOTHI Tpaduka
¢byHKkuMu, mepBas M BTOpas NpOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICI
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAENeHHBbIH HHTErpall; YyMEHHME HaxXOJUTh ACHUMIITOTHI TIpaduka
(GYHKINU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNS, YACTHOIO U KOMIO3ULUHU (YHKIINH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHE HCIIONb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMH, Ul HAXOXICHHUS HaMITy4Ilero
pelieHns B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Uit
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH PUMEPHI MATEMATUYECKOT0 MOJEIMPOBAHMSI C TOMOUIBIO AU(PPEpEeHIINATBHBIX YPABHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BsiGupath crnocoOsl penieHus 3a1a4d npohecCHOHaIbHONM NeSTENbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. IInanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U INYHOCTHOE Pa3BUTHE,
MPEANPUHUMATENIBCKYIO ACSITEIHHOCTh B MPO(eCCUOHATBHOMN cdepe, NCIIONh30BaTh 3HAHUS 10 MPABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

OK 04 3¢ddexTuBHO B3anMOACHCTBOBATH U PaOOTATh B KOJJICKTUBE U KOMAH/JIE.

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

3ananmne.

3aganme 1: Haiftu npousBoaHble (QYHKUMH HCMONb3ysd NpaBUia BBIYMCIEHUS U TaOIHILYy
MIPOU3BOIHBIX CIOXKHBIX (DYHKIIUH.

3aganue 2: BeruncnuTh IpOU3BOAHYIO (DYHKIIMU B TOUKE.
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SamanmeNel

SamanmneNe2

1)y = (mx* +4)°

—_m* k ,
2)y = m*cos(px m); y'(1)=?

)y =" +kx)

4)y = ktg(mx*) L y(-1)=?

5)y =12P<" ™

6)y =ctg (px* —mx).  y19)—

7)Yy = In(x* + px™)

8)y = /mp* +kx - y/(-2)=?

9)y =log, (mx+k)

10)y = (™) *VxP + mx.

y'(3)=?

1)y = p*sin(kx+m)

12)y = In(px™)

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

['me p —uucio OyKB B UMEHH; M — YUCIIO OyKB B (haMUIIHH;

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTLI:
1. BHUMaTeabHO O0O3HAKOMbBTECH C YCJIOBUECM 3alaHUA.

2. HOJII)3y9[CI) KOHCIICKTOM J'IGKIII/IfI " CIIPaBOYHBIMH MaTCprajiaMu, BBIIIOJIHUTC 3a1aHUC.

Xoa paGoTsI:
3amanne Ne 1

Haiitu npousBomHbie (QYHKIUI HCHONB3ys NpaBHUia BBIYUCICHUS M TaOIHMIy TPOU3BOIHBIX

CIIOKHBIX (PYHKUIUN

«[IpaBuia BerYMCIEHUS M TaOIMIlY POU3BOAHBIX CIHOXKHBIX (YHKITHI»

(u") =nu™’ (sinu)’ = cosuu’
(e") =e'u’ (cosu)' =-sinu-u’
uyr _ qu ’ 1 U’
(@) =a"lnau (tgu) = ——u'=—%
COS“ X cos“u
1 u’ 1 u’
(Inu) ==u'=— (ctgu) =————u'=-—
u u sin“u In“u
1 u’ 1 u’
log, u) = = u) =——u'=——
(log, w) ulna ulna (u) 2Ju 2Ju

y = (BX* —4x)°;

1

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

o Y =sin(3x—x*)

y'(sin (3x — x?))’ = cos (3x — x?) - (3x — x2)" = (3 — 2x) : cos (Bx — x2).

3 Y =6In5x

10-.2 1

y' = (10In2x)’ =10(In 2x)’ =10 — . (2xy = 202 _ 10,
2X X

3amanme Ne 2

2X

BoruncnuTh npon3BoAHYI0 (YHKIIUU B TOUKE.

1. y' = (Wx2+6);

y'(3) =?
80

K — 4nCI0 OYKB OTYECTBA.



1 2x X
'=(Wx2=6) =———— - (x?+6) = =
v =( ) 2\/x2+6( ) 2Vx2+6 Vx2+6

(ORI O}
y T /3246 V9¥6  Vi5

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "OTJIMYHO" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEO0OXOIMMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BBEIYUCICHHA.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBHIO U 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CSNIATh TPABMIILHBIX BBIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansitue Ne 29

«FQOMeTpI/I‘IeCKHe NMPUWIOKECHUSA l'lpOI/I3BOIlHOI7I»

Heap padorbi: HayuuThcs cOCTaBISATH YpaBHEHHME KacaTelNbHOM K JAHHOM KPUBOW B TOYKE
KacaHMsl; HAXOAUTh YrioBol K03 (PUIIMEeHT KacaTeIbHOM, TPOBEACHHBIN K KPUBOM.

IIpakTnyeckas padora ¢popmupyer:

[Ipy8 ymeHue cBOOOJHO oOmepupoBaTh MNOHATUSAMHU: rpaduk GyHKIUM, oOpaTHas (QyHKIuS,
KOMMO3ULUS (PyHKIMHA, TuHeHHas (QyHKUuUS, KBaJpaTUdHas (QYHKUUS, CTeleHHas (QYHKIMS C LEJbIM
nokaszaTejieM, TPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareibHass M Jorapupmuyeckas (yHKIUH; yMEHHE CTPOUTh TIpaduKu (QYHKIHUHM, BBITOIHATH
npeoOpa3oBaHus rpapuKoB GbyHKIM;
YMEHHE HCIOJIb30BaTh Tpapuku (YHKIUN JUIsi U3Y4E€HHsS HPOLECCOB M 3aBUCUMOCTEH MpU pPELICHUH
3ajja4 U3 JpPYyrux Yy4eOHBIX MPEIMETOB U M3 PealbHON XHU3HM; BhIpakaTh (HOpMyJIaMU 3aBHCUMOCTH
MEX/y BEIMYMHAMY; yMeHHE CBOOOJHO ONEpPUPOBATh MOHATHSIMH: YETHOCTh
(GyHKIMH, TEPUOTUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢GbyHKIMM, HauOoNblllee M HaMMEHbIlee 3HAueHUs (QYHKIMH Ha TPOMEXKYTKE, YMEHHE MpPOBOAUTH
uccieioBaHue QPyHKIUHY; YMEHHU €
UCIOJIb30BaTh CBOWCTBa M Tpaduku GYHKOUN JUis peleHus ypaBHEHUH, HEpaBeHCTB W 3a/Jay C
napameTpamu; n300pakaTh Ha KOOPJMHATHON MJIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;

BbinosiHeHue pa6oTsl crioco0cTBYET (POPMUPOBAHUIO:

OK 01 BeiGupats crioco0sl pemieHus 3aaad npopecCuOHaTbHON JEATeNbHOCTH MPUMEHHUTENBHO K
pa3IMYHbIM KOHTEKCTaM

OK 04 DddexTnBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE M KOMaHJIE.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

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

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

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

I[opsinok BbINOJIHEHUS PA0OTHI:

1. 3navyeHne mNPOM3BOTHOW (YHKIHMH y = f(x) TPH x =x, PABHO YIIOBOMY KOIDDHUIIUEHTY
KacaTelbHOU, TPOBEJCHHON K KPUBOH y = f(x) B &€ TOouke ¢ abcmccoit x, , T.. k'= y'(xy) = f'(x,) = tg x
/1€ %-YroJl MEXAY KacaTeJIbHOW K KPUBOM B TOUKE M, (xy; yo) Y MOJIOKHUTEIBHBIM HAIIPABICHUEM OCH 0, .

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

3. HanpaBrieHne KpuBOW B KaXJI0W TOYKE ONMPEIESISICTCS HAIPaBICHUE KacaTeIbHOW K HEH B ATOU
TOYKE, MOATOMY I HAXOXKJCHHS yIjla HAaKJIOHHOW KPHBOM B JAHHOM TOYKE HAJO0 BBIYHMCIHTH YIrOJI
MEXy KacaTeJbHOU, IPOBEACHHOM B 3TOM TOUYKE, U OCBIO.

Xox pabdoThI:

1. Haiitn yros HakinoHa K ocu O, KacaTeJbHON NPOBEIEHHOM K KPUBOW y =sinx B TOYKE
xo ==

-HalieM IIPOHU3BOIHYIO Q)yHKuI/IIO y =sinx y'=cosx

o v ' 1
-HalijleM 3HaueHNe NPOM3BOHOM B TOUKE xo =% ¥ (g) = cosT =~

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

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

-[TapabGona mepecekaer ocb 0, B Toukax A(1;0);0(0;0) . Haiiném yrmoBble KOA(pQHHUIMEHTHI
KacaTelbHbIX K MMapadoJie B 3TUX TOUKax
y=x*+x)=2x+1Lk(-1)=2(-D)+1=-1,k(0)=2-0+1=1
- BBIYHCIWIN YIJIBl & u «, , oOpa3yemble KacaTeIIbHBIMH B TOYKaX IEpeceyeHus: mapadoiibl ¢
OCBIO O, tg ;= —1,0¢;= 135% tg x,= 1,0¢,= 45°
3. CocraBbTe ypaBHEHHE KacaTeIbHON K KPUBOM ¥ = 3x2 — x B TOUKE x, = —1
-HaAEM POU3BOJHYIO KPUBOU B TOUYKE X,
y=0@Bx*-x)=6x—-1;y(-1)=6(-1)—-1=-7
-HalIeM KOOpAUHATy TOYKN KACAHUS:
y1) =3-D - =4M(-14)
-I0CTaBUM B GOPMYIly YpaBHEHHS KacaTelbHOM:
y—4=-7(x+1)
y—4=-7x—-7
7x +y + 3 = 0 — ypasuenue xacamenvHou

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM 0O0BEME C COONIOICHHEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "'Xxopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
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2-3 Hezouera.

Ouenka "yI10BJIETBOPUTENIbHO' CTaBUTCS, €CIM padOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NpPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBIMIOJTHEHHON YacTH pabOThHI HE MO3BOJISIET C/IeNIaTh IPABUIBHBIX BBHIBOJIOB.

Tema 3.1. IIpousBoanasi QyHKIIMU U ee IPUMEHEHUE

IIpakTuyeckoe 3ansaTue Ne 30

«HUcenenoBanue PyHKIMA ¢ TOMOIIBIO POU3BOJAHOI U MOCTPOEHHE TPA(PUKOB»

Heuan padoTbl: HayunTbes NpUMEHATh MPOU3BOAHYIO (DYHKIIUM MPU UCCIEI0BaHUU (DYHKIMH 11
[IOCTPOEHHUS rpapuKOB

IIpakTHyeckas padora ¢popmupyer:

[1P64 ymeHue omepupoBaTh MOHATUSAMH: (YHKIWS, HeTpepbiBHASA (QYHKIUSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeJesIeHHbI MHTErpajl; yMEHUE HAaXOJUTh HPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKIMMH,
UCIOJIb3YSl CIPAaBOYHbIE MAaT€pUaJIbl; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (pYHKIUU HA MOHOTOHHOCTb,
HaxXoAuTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh IpaUKd MHOTOUYWIEHOB C
HCII0JIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHalln3a; MPUMEHSTh MPOU3BOAHYIO IPH PELIEHUU 3aj]ad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIEC 33[jaul Ha HauOOJbIIMEe U HAaUMEHbLINE 3HAYEHU,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMU: rpaduk GyHKIMM, oOpaTHas (yHKIUS,
KOMIO3UIUS (DYHKIUHA, JTUHEeHHas (QyHKIUSA, KBagpaTUdHas (QyHKIUS, cCTereHHas (QYHKIHS C HENbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareibHass M Jorapupmuyeckas (yHKIUH; yMEHHE CTPOUTh TIpaduKu (QYHKIHUHM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GyHKIU;
YMEHHE HCHOJb30BaTh Ipaduku (YHKUUH [UId M3ydeHUs MPOLIECCOB M 3aBUCUMOCTEH NpU pelieHUH
3ajla4 U3 JPYrux y4eOHBIX NMPEAMETOB M U3 PEaJbHOM KU3HU; BBIpaXaTh (HOpMysiaMH 3aBUCHMOCTH
MEXy BEIMYMHAMY; yMeHue CBOOOJIHO ONEepUpPOBATH MOHATHSAMHU: YETHOCTb
(GyHKIIMH, TEPUOAUYHOCTD (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM
¢byHkunu, HauOosbllee M HauMEHbIee 3HAYeHUs (YHKIMM Ha TNPOMEXKYTKE;, YMEHUE MPOBOIUTH
uccaeaoBanue QyHKINY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUE A8 pelieHus YpaBHEHUI, HEpaBeHCTB M 3a7ady C
napameTpamu; u300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHITUSIMH: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI TIpaduka
¢byHkuMu, TepBas M BTOpas NpPOM3BOJAHAS (YHKIMH, TEOMETPUUYECKUH H (PU3MUECKHHA CMBICIT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HHTErpall; YyMEHHE HaxXOJUTh ACHUMIITOTHI TIpaduka
(GyHKIMU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHU,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBaHMS (DYHKIHMHA, I HAXOXKACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMMYECKHX U (PHU3MYECKHX 3ajayax, Ui
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAJ U 00BbeMbl (UIyp ¢ MOMOILIBIO MHTETpaia;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJIEIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUIH;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth cmocoObl pemieHds 3anad NpoPecCHOHANbHON AESTeNbHOCTH MPUMEHHUTEIbHO K
pa3IMYHbIM KOHTEKCTaM
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OK 03. [TmanupoBaTh U Pealn30BbIBATH COOCTBEHHOE MPOPECCHOHATFHOE U TMYHOCTHOE Pa3BUTHE,
MpeaNPUHUMATEIBCKYIO AEITeIbHOCTD B MpodeccnoHanbHoM chepe, UCronb30BaTh 3HAHUS 110 PABOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CUTYaLHUAX

OK 04 B3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE

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

3ananme:
HccnenoBath GyHKIIUNA U TOCTPOUTH CXEMATHUYECKU UX TpaduKu:

1. y=x%—-2x 6. y = 5x3 — 3x°
2. y=—x3+3x—2 7.y =2x5 243
5 3
x2 x5

= —_— —— 6x
V=TS 8.y=an
4. y=x"-2x*-3 9.y =—x*+4x3+8x% -3
5. y=dx? —x* 10. y=-02x>+x+4

Ilopsinok BbINOJIHEHHS PadOTHI:

1. BHumaTenbHO 03HAKOMBTECH C YCJIOBHUEM 3aJlaHUA.
2. HOJII)3yHCI) KOHCIICKTOM JIGKIII/II;'I n CIIpaBOYHBIMU MAaTCpUuajiaMu, BbIIIOJIHUTC
3aJaHuC.

Xoa padoTsl

[TonsiTe MPOM3BOIHON TO3BOJISET MPOBECTH MOAPOOHOE HccheqoBaHUEe (DYHKIHMH C 1ebio Ooee
TOYHOTO TOCTPOEHUS UX TPadUKOB.

PaCCMOTpI/IM AJITOPUTM HUCCIICAOBAHUA q)YHKHHﬁI

1) HaiiTi 006nacTh ornpeeneHus GpyHKIUHM;
2) ucclieoBaTh PYHKIMIO HA YETHOCTh U HE YETHOCTH;
»  Ecmu s Gpyakuun BeinonHsiercs paBeHcTBo f(-X)=f(X), To manHas GyHKuus sSBIsE€TCS YETHOM.
CnenoBatenbHO, rpaguk GYHKIIUU CHMMETPUYEH OTHOCUTENBHO ocH (OY).
» Ecmu ans ¢yHkuum BeimonHsiercst paBeHCTBO f(-X)=-f(X), To mana GyHKIMs sBIsSETCS HEYETHOM.
CnenoBarenbHO TpaduK QYHKIIMU CUMMETPUYEH OTHOCUTENIBHO Havana koopauHat (0;0)
» Ecmu f(-X)#f(X) u f(-X)#-f(X), To mannas GpyHkiws sBiasercss GyHKIHEH 0OIIEro BUIa U CBOHCTBOM
CHMMETPUYHOCTH JlaHHasi PYHKIUS HEe 00namaer
3) HalTH MHTEPBAJIBI MOHOTOHHOCTH (DYHKIINY;
* HaifTu npou3BOIHYIO (YHKIIHH.
* [IpupoBHATH MPOU3BOIHYIO K HYJIIO U PEIIUTh MOJIY4€HHOE YpaBHEHHUE.
* OTMETUTDH HalJICHHbIE KOPHU YpaBHEHUS Ha KOOPIMHATHON MPSIMOM, pa30uB €€ Ha MPOMEKYTKH.
* HaiiTu 3HaK MPOU3BOIHOM Ha KaXJIOM U3 MOJYYCHHBIX IPOMEKYTKOB.
4) HaiiTH 3HaYeHUE QYHKIIUH B KPUTHUSCKUX TOYKAX M B TOUYKAX IKCTPEMYMa;
5) HalTH TOYKH IIEpeceUeHHsI C OCSIMU KOOPJHHAT M, BO3MOXKHO, HEKOTOPBIE JIOTIOJTHUTEIILHBIE TOUKH,
yTOYHSIOUME rpa@uK GyHKIUY;
6) moctpouts rpaduk GUKIHM.
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHAs paboTa.
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Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ouenka "xopomo" cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAaHUS K OLEHKE "OTJIMYHO", HO JOMYIICHBI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pa0OTHI OBUTH JOMYIIEHBI OIIHOKH.

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

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE

IIpakTnyeckoe 3ansaTue Ne 31

«Pemenue MNPURKJIAAHBIX 3aa4 C IOMOIIBIO l'lpO]/I3BOI[HOI7[»

Heas padorhi: HayuuTbcs mpUMEHSATh  MPOU3BOAHYIO (DYHKIMHM TpPU PEIICHUH MPUKIIAIHBIX
3ajau.

IIpakTHyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MNOHATUSAMM: (GYHKLUS, HeNpepblBHAs (QYHKIUSA, NPOU3BOJHAS,
nepBooOpasHasi, ONpeaesIeHHbI HHTErpall; yMEHHE HAaXOJUTh MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIIHH,
UCHOJb3Ysl CIPAaBOYHBIC MAaTEPUalIbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaWOONbIIME W HAUMEHBIINE 3HAYeHHWs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCIOJIb30BaHUEM allapara MaTeMaTH4YeCKOr0 aHajan3a; NPUMEHSATh MPOU3BOAHYIO IPU pElIeHUH 3a/ad
Ha JIBIKEHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33/1aui Ha HAWOOJbBIINEe W HAaNMEHBIINE 3HAYCHUS,
Ha HaXxO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASAIINN M3Y4EHHBIH METOX Ul PELIeHUs 3aJayd, paclo3HaBaTh
MaTeMaTHdeckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOUICCTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHMCKON M MHPOBOM
MaTE€MaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO oOmepHpoBaTh MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas GyHKLHS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYyHKUMS, KBaapaTuyHas (QYHKUMs, CTENEeHHas (YHKIUS C LENbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIMH,
MoKazareibHass M Jorapupmudeckas (yHKIUH; yMEHHUE CTPOUTHh TrpapuKud (QYHKUUN, BBINOIHSITH
npeoOpa3oBaHus rpapuKoB GbyHKIH;
YMEHHE HWCIOJBh30BaTh Tpaduku (YHKIHMN JUISI U3y4EHHs] TMPOIECCOB M 3aBHCHMOCTEH TPH pEHICHUH
3ajja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PealbHON XHU3HH; BhIpakaTh (hopMyIamMH 3aBUCUMOCTH
MEXy BEIIMIHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE MPOBOIUTH
ucclieioBaHue QPyHKIUHY; YMEHHU €
UCIIOJIb30BaTh CBOWCTBA M rpaduku (YHKUIUN [UIsl pelleHus YpaBHEHMM, HEpaBEHCTB M 3a7ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;

[IPy10 ymeHue omepupoBaTh MOHATHSIMU: HENPEPHIBHOCTh (YHKLIUHU, ACHUMITOTHI TIpaduka
byHKIMK, TiepBas W BTOpas NpPOW3BOMHAS (YHKIHMH, TEOMETPUYCCKHH W (QU3UYECKUH CMBICT
MIPOU3BOJIHOM, TMeEepBOOOpa3Hasi, ONpPENEeNeHHBIH HHTErpayl; yMEHHE HaXOAMTh AaCHUMOTOTHI Tpaduka
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(GyHKINU; yMEHUE BBIYUCIATH IPOU3BOJHBIC CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIUH,
HaxOJIUTh ypaBHEHHUE KacaTelbHON K rpaduxy byHKIHY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHUH, Ui HAXOXKACHUS HAMIYYIIETO
pelieHusl B NPUKIAAHBIX, B TOM YHUCIIE COLUAIBHO-PKOHOMHUYECKMX M (U3NYECKUX 3ajauax, s
OIIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BEMbl (PUTyp ¢ MOMOIIBIO MHTETpaa;
IIPUBOAUTH IPUMEPBI MATEMAaTHUYECKOr0 MOJIEIMPOBAHUS C TOMOIIBIO JU(PepeHIINaIbHbIX YPaBHEHUH;

[IPyl8 yMmeHue MoOmENMpOBAaTh pealbHbIE CHTyalldd Ha S3bIKE MAaTEMaTHKH, COCTaBJIAThH
BBIP)KEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMbI IO YCIOBHUIO 3a/la4M, UCCIIEOBAaTh NOCTPOCHHbIE
MOJICJI C KCIOJB30BAaHUEM amIapara aiareOpbl, HHTEPIPETUPOBATh MOJIYYECHHBIH Pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C IOMOILBIO FEOMETPUYECKUX MOHATUI M BEJIIMYMH, PEeLIaTh CBA3aHHbIE C HUMHU
NPAaKTUYECKHE 3a/a4M; COCTABISATh BEPOSTHOCTHYIO MOJENb M HHTEPIPETHPOBATH IMOJYyYCHHBIH
pe3yabTar; pelaTh NPUKIAAHBIE 3a7ayd CPEACTBAMHM MAaTEeMAaTHYECKOIO aHajliu3a, B TOM 4YHCIe
COIIMANIEHO-9KOHOMHYECKOTO U (PH3HUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMH METOX JUIsl PEUICHUs 3a/JadyM; NOHMMaHHE 3HAYUMOCTHU
MaTeMaTHK{ B U3YYEHHH IPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUHN; YMEHHE Paclo3HABATh
IPOSIBJICHUE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPHUBOAMTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 Beibuparp cmocoObl pemieHust 3aaad Mpo(hecCHOHAIBHOW JAEATEIbHOCTH TPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 03. [TmanupoBaTh U peann30BbIBATH COOCTBEHHOE MPO(PECCHOHATEHOE U IMYHOCTHOE PA3BUTHE,
IPEIIPUHUMATENbCKYIO IEATEIBHOCTh B MPO(ECCHOHANBHOM cepe, UCI0Ib30BaTh 3HAHUS 110 PaBOBOI
1 (UHAHCOBOM IPAMOTHOCTHU B Pa3IMUHBIX KU3HEHHBIX CUTYaIHIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 06. TIposiBnATh rpak1aHCKO-MIATPUOTHYECKYIO MTO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEJCHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKUX IYXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIE C yYETOM
rapMOHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPETHJIMO3HBIX  OTHOIICHWH, TPUMEHATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO MOBEICHHUS

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOILIEH cpelibl, pecypcocOepeKeHNI0, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMara, MPUHLUIB OEpeXIMBOrO MPOMU3BOACTBA, JPPEKTHUBHO JE€HCTBOBAaTh B
Ype3BBIYANHBIX CUTYAIHSIX

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOW KYJIBTYpPbI JJIi COXPAHEHUs M YKPEIJICHHUs 370pOBbs B
npouecce MpodeccHoHaTbHON JEeSATeNbHOCTH M MOJAJEP’KaHUS HEOOXOIMMOro YpOBHS (PU3MUECKOU
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBarbcsi npo(hecCHOHATBPHOW JOKYMEHTAllMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

MatepuaibHoe obecnieyenue: VHIUBUAyaTbHBIC 33JaHUs, TAOIUIA TPOU3BOTHBIX, KOHCIEKTHI
JIEKLUH.

3aganme:

1. YtoObl yMEHBIINTh TPEHHUE KUAKOCTU O CTEHbl U JHO KaHalla, HY)KHO CMayHUBaeMyl0 €lo
IUIOIIAb C/IENaTh KaKk MOKHO Majiol. TpebyeTcs HallTH pa3Mepbl OTKPHITOTO MPSIMOYTOJIBHOTO KaHaja C
TIOIIAbI0 ceueHUS 4,5 M 2, MIPU KOTOPBIX CMayuBaeMasi TIIOMaab OyIeT HAMMEHBIIICH.

2. Imeercs TpoOBOJIOKA JUIMHOW @ MeTpoB. Tpebyercst OrpaauTh 3TOH NPOBOJIOKOM
MPSIMOYTOJIBHBIM Y4acTOK II€Xa, OJHAa CTOPOHAa KOTOPOrO MPUMBIKAET K CTEHe, TaK, YTOOBI IUIONIAJ]b
OTOPOXEHHOT'0 yJacTKa Obljla HanOOIbIIEH.

JInst OThICKaHUSI HAaUMEHBIIEr0 U HauOOJbIIEro 3HaueHUs (GYHKIUH, AUpPepeHInpyeMoil BHYTpU
OTpe3Ka U HENpPephIBHON Ha €ro KOHIIAX, CJIeAyeT HaWTH BCEe KPUTHUECKHE TOUYKU (DYHKIMH, JIEKaIue
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BHYTPU OTpPE3Ka, BBIYUCIUTH 3HAYCHUS (PYHKIMM B 3TUX TOUKAX M Ha KOHIAX OTpe3Ka, a 3aTeM U3 BCeX
MTOJIYY€HHBIX TaKUM 00pa30M YrceN BRIOpaTh HAaMMEHbIIIee U HanOoJIbIIee.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. Haxomum KpuTHUYECKHE TOYKU (PYHKIINH.

2. IIpoBepsiem, Kakue U3 HAWJJEHHBIX KPUTUYECKUX TOUCK JISKAT BHYTPHU 33/1aHHOTO OTpE3Ka.

3. Haxomum 3HaueHWs (QyHKIMH Ha KOHILIAX OTpe3Ka M B TeX KPUTUYECKUX TOYKAX, KOTOPHIC
MOMA/IAI0T B ATOT OTPE3OK.

4. W3 BceX MOJY4YEHHBIX 3HaUYCHUH (QyHKIIMM BEIOMpaeM HauMEHbIlee U HanOoJIbIIIee.

Xon padoThl:

1. Tpebyercs U3roTOBUTH J€Tajdb B BHUAEC MPAMOYTOJIHHOIO Mapajljiesienuiesia, B HIKHEM
OCHOBAaHUHU KOTOPOTO JIEKHUT KBaApaT (BEpXHss 4acTb OTKpbITA), a 00beM paBeH 108 oM. IIpn xaxux
pa3Mepax JeTajal Ha ee U3rOTOBJICHHE MOM/IeT HauMEeHbIIIee KOJIMYeCTBO MaTepuana?

Pemenue: 1. [TycTh cTOpOHA OCHOBaHUS paBHA X CM, a BbIcOTa — h cMm.

2. O6beM napaienenunena V=x*x*h=x’ h Wi 1o YCIOBUIO x% h=108.

BbipasimM 3 9Toil hopMyIIsI BRICOTY mapaienernumena: h=108/x 2. (1)

3. C pmpyroif cTOpoHBI, YTOOBI y3HATh KaKO€ KOJMYECTBO MaTepualia MONAET Ha M3TOTOBIICHUE
AeTand HeoOXOAMMO HAWTH IUIOMIAAh S TOJIHOW MOBEPXHOCTH Mapairienenurnena 0e3 ydera BEpXHETo
ocHoBaHwusl. [11o1maap TOBEPXHOCTH MapaieNnenumnea HaxoauTes mo Gopmyie

Snonu=2(X*x+x*h+x*h)=2(x? +2xh). [lnomans OCHOBaHHs paBHA SOCH =X’ , €€ HAJ0 BHIYECTh W3
nosy4eHHoi popmyisl S=Smona*Soca=2(x% +2xh) - x* = x? +4xh.

4. [ToncraBum BMecTo h Beipaskenue (1). [Tomyuum Gopmyity miomnaam kak GyHKIUIO OT X:

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

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

6. UToOBI HAMTH PKCTPEMYM, HEOOXOAUMO MPUPABHATH MPOU3BOIHYIO K HYJIO:

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

ajgee HaxXOIuM 2x3 =432;

x° =216;

x=0.

7. [omyunnu x=6 — TOUKy MUHIMYMa, cliefioBaTelabHo, S(6)=108 cM? HaMMEHbIIIee 3HAUCHHUE.

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

OtBet: cTOpoHBI 6aka 3 u 6 cMm.

®opma npeacTaBiaeHus pe3yJabTaTa: BHIIOJHEHHAs padoTa.

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu padoTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJIEeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUJIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpoBeACHUS PAaOOTHI OBUTH TOTYIIEHBI ONTHOKH.

Ouenka "Hey10BJI€TBOPUTEIbHO'" CTaBUTCS, €CIIH pabOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IIpousBogHast pyHKIMHN U ee IPUMEHEHHE
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IIpakTuyeckoe 3ansaTue Ne 32-33

«HaxoxkeHue oNTHMAJIBLHOIO Pe3yJbTaTa ¢ IOMOIILIO NPOU3BOAHON B MPAKTHYECKUX
3a/agyax»

Lesas padoTbi: HaydnThCst IPUMEHATh TPOU3BOJIHYIO (DYHKIIMH NIPU PELUICHUU 33/1a4.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omepupoBaTh MOHATUSAMH: (YHKIHMS, HENpepbiBHAA (YHKLIUSA, MPOU3BOJHAS,
nepBooOpasHas, ONpeeseHHbI WHTErpai;, yMEHUE HaXOAUTh MPOU3BOJHBIC AJIIEMEHTAPHBIX (YHKIIMA,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Citydasx (pyHKIHMH HA MOHOTOHHOCTH,
HAaXOJUTh HAWOONbIIME W HAUMEHbIIWE 3HAaYeHUs (YHKUUN; CTPOUTH TIpadUKH MHOTOUJIICHOB C
HCIOJIb30BAaHUEM allllapaTa MaTeMaTU4YECKOro aHalW3a; MPUMEHATh IIPOU3BOJIHYIO IIPU PELICHUM 3ajad
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHUS;

[1PG14 ymeHue BbIOMpaTh MOAXOMASIINN M3yYEHHBIM METOJ JJIsS PELICHUS 3a7aud, pacrno3HaBaTh
MaTeMaThuyeckue (akThl U MAaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE MPHUBOJIUTh MNPUMEPhl MAaTEMaTHYECKHX OTKPBITHH pPOCCHICKOW U MHUPOBOU
MaTeMaTHYECKOU HAYKH;

[IPy8 ymenue cBOOOJHO ONEPUPOBATH MOHATUAMU: TpapuK (yHKIUHU, oOpaTHas (QyHKUHUSA,
KOMIO3ULUS (DYHKIMHA, TUHEHHAs (QYHKIUS, KBagpaTU4Has (QYHKIUS, CTereHHas (QYHKIHS C LENbIM
MoKaszareieM, TpPUTOHOMETpHUeckue  (QyHKIMH, OOpaTHble  TPUTOHOMETpPHUYECKHE  (PYHKIIHH,
noKaszaTenbHass W Jorapugmuueckas (QYHKIUH; YMEHHE CTPOUTh rpadukd (YHKIHHA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJb30BaTh Tpaduku (yHKIMN JUIS M3y4eHHUS MPOIECCOB M 3aBHCHUMOCTEH IMPH PEHICHUU
3a/a4 U3 APYrux y4eOHBIX MPEAMETOB M U3 PEaJbHOM KHU3HU; BBIpaKaTh (OopMylaMu 3aBUCUMOCTHU
MEX/y BEIMYMHAMY; yMEHHE CBOOOJHO ONEPUPOBATh MOHATUSIMH: YETHOCTh
GyHKIMH, TEPUOANYHOCTh (PYHKIIMH, OTPaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKIUH, IKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHbIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHUE MPOBOIUTH
uccienoBaHue QyHKIUY; yMEHHE
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/lad C
napameTpamu; u300pakaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

[IPyl0 ymeHue omnepupoBaTh MOHSATHSMHU: HENPEPHIBHOCTh (YHKIMH, AaCUMITOTHI Tpaduka
¢byHKIMK, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECKUH U (PU3UYECKUH CMBICH
IIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; yMEHHME HaxXOJUTh ACHUMIITOTHI TIpaduka
(GYHKLIMU; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEAECHUS, YACTHOTO M KOMIO3ULIUHU (YHKIINH,
HaxOJIUTh ypaBHEHUE KacaTeJbHOU K rpaduxy GyHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIMHA, I HAXOXKACHUS HAWIYYIIEero
pelleHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-’KOHOMMYECKHX U (PU3MYECKHX 3ajayax, Uit
OIIpEeJIeNIEHUs] CKOPOCTH M YCKOPEHUS; HaXOMUTh IUIOMIAIN U 00BbEeMbl (PUIyp ¢ MOMOIIBIO MHTErpana;
MPUBOJUTH MPUMEPHI MATEMATUYECKOT0 MOJIEIIMPOBAHMSI C TOMOUIBIO AU PepeHInaTbHbIX YPaBHEHUI;

[IPyl8 yMeHne MoJenupoBaTh pealbHbIE CHUTyallMM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQXEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHIO 3aJlauM, MCCIEA0BAaTh MOCTPOEHHBIE
MOJIEJI C HCIOJb30BaHMEM ammapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
MaTeMaTHYeCKUE MOJIENIN C MIOMOIIBI0O T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJa4d; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT; pemiarb NPUKIAJHBIE 3aJaud CpPeICTBAMH MaTeMaTHYeCKOro aHaliu3a, B TOM YHUCIE
COLIMAJIEHO-9)KOHOMHUYECKOTO U (PM3MUECKOTO XapaKTepa;
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[IPy19 ymeHue BbIOWpATh MOAXOMASIIMN METOA AJIsS PEUICHHS 3a/adyd; MOHMMAaHHE 3HAYMMOCTHU
MaTEMaTHKU B W3YYEHHM MPUPOIHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHI; YMEHHE PAcllO3HABATh
MPOSIBJICHUE 3aKOHOB MaTeMaTUKU B MCKYCCTBE, YMEHHUE IMPUBOJIUTH IMPUMEPbl MaTEMaTHUYECKHX
OTKPBITUH POCCUUCKON U MUPOBOM MaTEeMaTUYECKON HAYKH.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

OK 01 BreiOuparh crmocoObl pemieHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03. IlmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO IEATEIHOCTh B MPO(ECCHOHANBHOM chepe, UCIOIb30BaTh 3HAHUS 110 IIPABOBOM
1 (PMHAHCOBOM IT'PAMOTHOCTH B PA3IMYHBIX KU3HEHHBIX CUTYAIIUSIX

OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U PaOOTaTh B KOJIJICKTUBE M KOMaHIE

OK 06. IIposBAsTh rpaskJaHCKO-MIATPUOTUYECKYIO MO3UIIMIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEICHUE
Ha OCHOBE TPAIUIMOHHBIX POCCHUUCKHUX JTyXOBHO-HPABCTBEHHBIX ILIEHHOCTEH, B TOM YHUCJIE C Y4E€TOM
FapMOHHM3AIUM  MEXHAIIMOHAJIbHBIX W  MEXKPETHWIMO3HBIX OTHOIICHWH, TNPUMEHSATh CTaHAApPTHI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS

OK 07 CopneiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeHn0, TPUMEHITh 3HaHUsL 00
W3MCHCHUM KIIMMaTa, TMPUHIUIB OCpeXIIMBOTO IMPOU3BOJCTBA, JPPEKTUBHO JCHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh CpefcTBa (PU3MUECKOW KyJIbTYPHI UII COXPAHEHUS M YKPEIUICHHS 370POBbS B
npouecce MpodeccnoHabHON JeATeNbHOCTH M TMOAJEPKaHUS HEOOXOIMMOro YpOBHS (pu3MdecKon
[IOITOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpoheCCHOHATBHONW JOKYMEHTAllMed Ha TOCYJapCTBEHHOM M WHOCTPAHHOM
SI3BIKAX.

[1K 1.2 BbInOTHATE pacyeThl 1 KOHCTPYUPOBAHUE CTPOUTENBHBIX KOHCTPYKIIUH.

MarepuanbHoe obecneuenue: VHauBUayanbHbIC 3a/aHus, TaONHIla MPOU3BOAHBIX, KOHCIIEKTHI
JIEKIINN.

3ananne:

1. Wmeercs kBaapaTHBIN JHCT JKECTH, CTOpOHA KoToporo a=60 cM. Bripesas mo Bcem ero yriam
paBHBIE KBaJpaThl U 3arubas OCTaBLIYIOCS YacTb, HYKHO H3TOTOBUTH NPOM3BOACTBEHHBIN UMK 0e3
KpbIIKH. KakoBbl MODKHBI OBITH pa3Mepbl BBIPE3aE€MbIX KBaJPaToB, YTOOBI MPOM3BOJCTBEHHBIH SIIMK
uMen HanbonpIIi 06beM?

2. ITpoekTupyeTcst KaHall CUCTEMbI CJIMBA C MPSIMOYTOJIBbHBIM ceueHueM 4,5 . KakoBbl 101KHBI ObITh
pa3Mepbl ceueHusl, 4ToObI 17151 OOIMIIOBKHM CTEHOK M JIHA MOLUIO HAMMEHbIIee KOJIMYeCTBO MaTepuana?

JUnst OThICKaHUSI HAaUMEHBIIEro U HauOOJbLIEro 3HaueHUs (QYHKIUH, AupepeHInpyeMoil BHYTpU
OTpe3Ka U HENpPEephIBHON Ha €ro KOHIIAX, CJIEAYyeT HaWTH BCE KPUTHUUECKHUE TOUKU (PYHKIUH, JIexKAalre
BHYTPU OTpPE€3Ka, BBIYUCIUTH 3HAYCHUS (YHKIMM B ITUX TOUKAaX M Ha KOHIIAX OTpE3Ka, a 3aTeM U3 BCEX
MOJTyYEHHBIX TaKUM 00pa3oM 4ucen BbIOpaTh HauMEHbIIIee U HanOobIIee.

Ilopsinok BbINOJHEHHSI padOThHI:

1. Haxoaum KpuTHUECKHE TOUKU (PYHKIIHH.

2. IlpoBepsieMm, kakve U3 HalJICHHBIX KPUTHUYECKUX TOYEK JIEXKAT BHYTPH 3a/IaHHOTO OTpE3Ka.

3. Haxonum 3HaueHHs (QyHKIMM Ha KOHILAX OTpE3Ka M B TE€X KPUTHUECKUX TOUYKAX, KOTOpPHIE
MIONAJAI0T B ATOT OTPE3OK.

4. W3 BceX MOJMY4YEHHBIX 3HaUCHUH (QYHKIIMM BHIOMpaeM HauMeHblllee U HauOoJb1IIee.

Xon paborsr:
3amaua 1. IlpouHocTh Oamku TPSMOYTOJBHOTO CEYCHHS MPOMOPIHMOHATIBHA IMPOU3BEACHHUIO €€
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IIMPUHBI HAa KBaJApaT BBICOTH. Kakoe ceueHue AOKHA MMETh 0anka, U3 HMWIMHIPHUYECKON 3arOTOBKU
paguyca R, 4To0s1 €€ mpouHOCTh OblIa HanOOMbIIeH? (pUCYHOK 1)

ZR

X

Pucynok 1 — ceuenue 6ajiku U3 HUIMHAPUYECKON 3arOTOBKH

Pemenne. CocraBneHue maremarudeckoi mojenud. ONTUMU3MpyeMash BEIUYHHA - IPOYHOCTH
0anku, TMOCKOJNBbKY B 3ajade TpeOyeTcs BBISICHHTb, KOTJa MPOYHOCTh Oanku OyaeT HaumOobIlIeH.
O0603HaYUM ONTHMH3UPYEMYI0 BEIHYUHY OyKBOH y. IIpOYHOCTH 3aBUCHT OT IMUPHUHBI U BBICOTHI
MPSIMOYTOJIbHHUKA, CIYXaIlero oceBbM cedeHueMm Oanku. lllupuny Oankum o0o03HauuM OYKBOU X.
[TockonbKy OCEBOE CEUYCHHE MPEACTABISET COOOM MPSIMOYTOJbHUK, BIIMCAHHBIA B OKPY)KHOCTH pajuyca
R, To 0<x<2R

Bricora h Hp}IMoyFOJ'IBHI/IKa CBSI3aHA C €ro WIMPHHOI cooTHomeHmem * +H1°=4R* (o teopeme
I[udaropa), 3nauur, 1 = 4R =%,

[IpouyHoCTh OaNKu y IpONOPIMOHATIEHA TPOU3BEICHUIO xh® 1 ey = kxh? (rme koapdunment k
— HEKOTOPOE HOJIOKHUTEIIBHOE YHCII0).

3uaunt ¥ = Ex(3RR* —x*),rgex € [U; 2H].
Pabora ¢ cocTaBieHHON MOJENbIO.

Tist bymkma ¥ = Ex(4RR* — x%),rae x € [0; 2R3 yano naittu Vaaus-

Nmeewm:
Hueem: v = 4%R3x — ka*
V' =4&kR*— 3kx*
[IpupaBHUBAEM TIPOU3BOAHYIO HYJIIO, TIOIYYHM
4kR?-3kx%=0
=2 r=-Z
V3 V3

2

X= .3|‘.'1 =

:=g|=v

3alaHHOMY OTPE3KY IIPUHAJUIEKUT JINIIb TOYKA
Boruncnum 3HaueHne QyHKIMU B TOYKE HA KOHIIAX 0Tp631<a B Toukax 0 u 2R.
Nmeem

f0)=0 fQR)=0 f(35) >0 3HAUUT Vs =F (ﬂ)

B 3amaue chopammBaeTcsi, Kakoe CEUYEHHE JOJDKHA HMMETh Oajka HauOOIbINeH MPOYHOCTH.

BrisicHunm, 4To mIMpHHA MPSMOYTOJBHUKA, SBISIONIAS OCEBBIM CEUEHHUEM Hambosee MpPOYHON Oankw,
2R
V3
paBHa
Haiinem BbICOTY:

h® =4R*—x*
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Oter: CeuyeHueM OalKu JOJDKEH CIYKUTh MPSMOYTOJBHUK, Y KOTOPOTO OTHOIICHHE BBICOTHI K
IIMPUHE PaBHO ' V2

3ameuanue: KpanuduuupoBaHHble MacTepa MPUXOIAT K TAKOMY K€ PE3ybTary, ONUPasiCh Ha CBOM
ONBIT, HO OHM TPHHUMAIOT YKAa3aHHOE OTHOIICHHWE paBHBIM 1,4 (IpuOMMKEHHOE 3HAYEHHE
HPpaLMOHAIILHOTO YKCIIa KaK pa3 paBHO 1,4).

®opma npeacTaBjeHUs pe3yJIbTaTa: BHIOIHEHHAsS padoTa.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEO0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCH U BBIYKMCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BBHIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Henmouera.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3YJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

OueHka ""Hey10BJIeTBOPUTEIBHO'" CTaBUTCS, €CIIM padOTa BBHIMIOJIIHEHA HE MOJIHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 3.2 UHTerpaJ u ero npuMeHeHme

[MpakTnyeckoe 3ansiTue Ne 34

«HHTerpan u nepsoodpasnasi. Haxosxxaenue HeonpeaeJleHHbIX MHTErPAJIOB NPH MOMOIIHU
CBOWCTB HHTEIPAJIOB)

Ileab: HAy4UTHCSA HAXOAUTHh HEONPEAEIEHHBIE UHTETPaAlIbl HEIOCPEACTBEHHBIM UHTEIPUPOBAHUEM
IIPY TIOMOIIY CBOMCTB MHTEIPUPOBAHUS.

IIpakTnuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMU: (QYHKLUS, HeNpepbiBHas (YHKIMS, HTPOM3BOJHAS,
nepBooOpasHas, ONpeesIeHHbI MHTErpai; yMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (PYHKIIHMH,
UCMOJb3Ysl CIPAaBOYHBIE MAaTEPUaAlbl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTH,
HaXOJUTh HaAuOONbIIME W HAUMEHbIIWE 3HAaYeHUs (yHKUUN; CTPOUTHh TpapUKH MHOTOUJICHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YEeCKOro aHaln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PELICHUH 3ajad
Ha JBW)KEHUE; pelllaTh MPaKTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha HAauOOoJbIINE U HAaUMEHbIINE 3HAYeHMUS,
Ha HaxOJICHUE IIyTH, CKOPOCTH U YCKOPEHUS;

[IPyl0 ymeHue omnepupoBaTh MOHATUSMHU: HENPEPHIBHOCTh (YHKIUHU, aCUMITOTHI Tpaduka
¢byHKIMU, TIepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH U (PU3UYECKUH CMBICH
MIPOM3BOJIHOM, MepBOOOpa3Has, OINpeAeNeHHBbIH HWHTErpall; YyMEHHE HaxXOJuUTh ACHUMIITOTHI Tpaduka
(GYHKIMU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, TPOU3BECHNS, YACTHOIO U KOMIO3ULUHU (YHKIIUH,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBaHMUS (DYHKIMHA, A HAXOXICHHUS HAMITyYIlIero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMMYECKHX U (PHU3MYECKHX 3ajayax, Ui

91



OTIpeIeTICHUs] CKOPOCTH U YCKOPEHUS; HAXOAWTh IJIOMAAN U 00beMbl (PUTYyp C TIOMOIIBIO MHTETpasa;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJECIIMPOBAHMSI C TOMOUIbIO AU( depeHIINaTbHBIX YPABHEHHI.

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

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

OK 03. IlmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE,
MPEPUHUMATEILCKYIO ICITeILHOCTD B ITpodeccnoHanbHOoM cepe, HCIoIb30BaTh 3HAHUS 10 MPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B PA3IMUHBIX KU3HEHHBIX CUTYaIIUSIX

MarepuajibHoe o0ecnieyeHue:
I/IHI[I/IBI/II[yaJIBHLIe 3alaHuA, CIIPAaBOYHbIC MaTCpUaJibl, KOHCIICKTBI JIGKI_[I/II\/JI.

3aganme:
B cooTBeTCTBUM ¢ TEXHOJIOTHYECKOW KapTON MPOEKTA HANTHU CIEAYIONIME UHTETPAJIbI:
3,3_3,2
1. f(4x X +5)dx
. [3(2x% = 1)%dx
. Jx3(1 + 5x3)dx
3 8
. f(; + x—s)dx
. J(5Vx® = 7Vx%)dx

g1 b wWN

Kparkue TeopeTnueckue cBeeHHA:
Ceoticmea HeonpeodenenHo20 uHmezpaia

1) j mf (X)dx = m j f (x)dx, m-const
2) [(F 00 = gx)dx= £ (xydx = [ g(x)dx

Ta6/zm4a OCHOBHbIX UHmMEecpAlos

1) Idx:x+C;
Xn+l

Z)Ix”dx: +C,n=-1;
n+1

3) Jd—; =Inx/+C;

4) jexdx:eX+C;

5) Iaxdx=a—+C;
Ina

6) Isin xdx =—-cosx+C;

7) Icosxdx =sinx+C;

dx )
8) -[coszx =tgx+C;

Q)I ox =—Ctgx +C;

sin? x
dx .
10) | —==arcsinx+C;
J =
dx
11 =arctgx +C.
)I1+ x? g
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

COBOKYIMHOCTH BCEX MEPBOOOPA3HBIX ISt QYHKIIMK HA3bIBACTCS HEOTPEICIIEHHBIM HHTETPATIOM.

OcHoBHbIE CBOWCTBA HEONPEACIEHHOTO UHTErpaja

1) J(Fe) + g(0)dx = [ f(x)dx + [ g(x)dx

2) [kf(x)dx =k [ f(x)dx

HenocpeacTBeHHOe MHTETPUPOBAHUE OCHOBAHO Ha MPSMOM HCIOJIb30BaHUU TAOIMIIBI UHTETPaJIOB.
MoryT npencTaBuThCs CIEAYIOIINE CIIYYan:

1) JlaHHBIA WMHTErpaJl HAXOAUTHCS HEMOCPEACTBEHHO I10 COOTBETCTBYIOUIEMY TaOINIHOMY
UHTETpay.

2) JlaHHbIi HHTErpaj IOCJe MPUMEHEHHS CBOHMCTB 1H 2 MPUBOIUTCS K OJHOMY HIIH HECKOJIBKHAM
TaOJIMYHBIM WHTETpaJIaM;

3) JlaHHblid ~ MHTErpaJ  IMOCIAEC  SJICMEHTAPHBIX  TOXICCTBEHHBIX  MPEOOpa3oBaHUiM,  HaJ
MOJBIHTETPAILHOW (YHKIIMEH W TpUMEHssi CBOWCTBAa lw 2 TMPUBOAMTCS K OJHOMY WM HECKOJIBKHM
TaOJIMYHBIM UHTETPAJIAM.

Xox pabdoThI:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAUTH CIICAYIOIIME UHTETPaIbl:
1. [6x?dx —mcnonbp3yeMm CBOWCTBO 2 u ¢popmyny 2.

n+1
[x"dx =>—+c Tlomyunm:
nt x2+1 X3
J6x?dx =6 [x*dx=6_—+c=6_+c=2x"+c
2. [4(x* —x+3)dx  HWcmonp3ys coiictBa 1 u 2 u, popmynsl 1 u 2 momydnm: 4 [ x?dx —
vdx+12dx=4x33—4x22+12x+c=43x3—2x2+12x+C
- mnocrosiHHas wHTerpupoBanuss C paBHa aireOpamveckol CcymMMe TpeX TOCTOSHHBIX
WHTETPUPOBAHUS .
3 2
3. [2(3x —1)%dx = 2 [(3x — 1)%dx = 2f(9x2—6x—1)dx=2-9%—2-6%+2x+c=6x3—6x2+2x+c

x3+3x2%44x X
4. [— —dx —pa3AenuM MOWIEHHO Ha X, MTOJIY4YHM:
3 3 2
2 X
(x +3x+4)dx=?+7+4x+c

1 1
x2t1 x2

1
5. fj—; —ucronb3yem popmyiy 2 [ x zdx = T tc=T+c= 2Vx +c
2

(I)opMa NMpeaACTaBJICHUA pPe3yjJabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TOJTHOM OOBEME C COOJIOJIEHUEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3aIUCH ¥ BBIYMCIICHUSI.

Ouenka "Xopouo' cTaBUTCs, €CIM BBITIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Heyovera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MpOBe/ICHUs pabOThI OBUIN JIOMYIIEHBI OITHOKH.

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

Tema 3.2 UnTerpaJ u ero npuMeHeHue
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IpakTnyeckoe 3ansiTue Ne 35

«/HTEerpupoBaHKe METO0M 3aMEeHbI NepeMeHHOID)
Heapb padotbl: HayuyuThcs BEIYUCIATH HHTErPaibl CIOCOOOM MOJCTAHOBKH.

IIpakTuyeckas padora popmupyer:

[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HENpepbiBHAs (YHKLIWSA, MPOU3BOIHASI,
nepBooOpasHas, ONpeesieHHbI HHTErpait; YMEHHE HaXOIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHM,
HCIIOJIB3YA CIIPABOYHBIC MATCpUaAJibl; UCCICIOBATH B HpOCTefIL[IHX crydasax q)yHKLII/II/I Ha MOHOTOHHOCTBD,
HAaXOJUTh HAuOONbIIME W HAMMEHbIIWE 3HAaYeHUs (YHKUUN; CTpOUTh TpaduKd MHOTOUWICHOB C
MCTIOJIb30BAHMEM allapara MaTeMaTHYECKOTO aHaN3a; MPUMEHSATh MPOU3BOJHYIO MPH PEIICHUH 33734
Ha JBW)KCHUE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAuOOJbIINE U HAMMEHbIINE 3HAYCHHUS,
Ha HAXOXACHHUEC IIYTHU, CKOPOCTHU U YCKOPCHUS,

[Ipyl0 ymeHnue omepupoBaTh MOHITUSIMH: HEMPEPHIBHOCTH (GYHKIMH, aCUMITOTHI rpaduka
¢byHKIMM, TIepBas W BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUYECCKHH M (QU3UYECKUH CMBICT
MIPOM3BOJIHOM, MEpBOOOpa3Has, ONpeAENCHHBI HWHTErpall; YyMEHHE HaXOJUTh ACUMIITOTHI Tpaduka
(GyHKINU; yMEHUE BBIYUCISATH POU3BOJHBIE CYMMBI, IPOU3BEACHUS, YAaCTHOTO ¥ KOMITO3UIINH (DYHKIIHH,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduky byHKIUY;
YMCHHUC HCIIOJb30BaTh IMPOWU3BOJHYIO I HUCCIICAOBAHUA q)yHKHPIfI, I HAXOKACHUA HaAWJITYYIICTO
pelleHrs B MPHUKJIAJHBIX, B TOM YHCJE COLMAIbHO-)KOHOMHMYECKUX U (PU3MYECKHX 3ajayax, it
OIpCACICHUA CKOPOCTU W YCKOPCHHA, HAXOAUTH ILIOIIAAN H 00BEMBI (1)I/Il“yp C IIOMOIIBIO MHTCIrpaJia;
MPUBOJIUTH MPUMEPHl MATEMATUYECKOTO MOJECIIMPOBAHUS ¢ TOMOIIBIO AU PepeHInanbHbIX YPaBHEHUH.

Boinosnenue padorsl cnoco6cTBYeT GOPMUPOBAHHUIO:

OK 01 BsiGupatp croco0sl pemieHus 3a1a4d npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTENBHO K
Pa3JINIHBIM KOHTCKCTaM

OK 03. IlnanupoBath 1 peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U TUYHOCTHOE PA3BUTHE,
NPEINPUHIMATENbCKYIO AEATEIbHOCTh B IPO(PeCcCHOHANBbHOI cepe, UCTI0NIb30BaTh 3HAHUS 110 IPABOBOM
1 (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaLUSIX

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

3aganue:
B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOW ITPOEKTAa HAMTH HWHTETPAJIbL:
1. [(124—5)7dx
dx

2. f 6X+5
[xVx2 —7dx

f Cosx dx
) /sinx
. [ tgxdx

dx
f 1+16x2

o0 pw

IMopsiaok BbINOJTHEHHE PAOOTHI:

B ocHoBe WHTErpupoBaHHUS METOJOM 3aMEHbl MEPEMEHHOH (MU CIOCOOOM MOCTAHOBKH) JIEKHUT
CBOWCTBO WHBAPHUAHTHOCTH (OPMYJI HWHTETPUPOBAHUS, KOTOpPOE 3aKII0OYAcTCS B CICIYIOIIEM: €CITU
[fx)dx=Fx)+c,10 [ f(w)du = F(w) +c,rae u(x) npousBoaHas nuddepenHuupyemas GyHKIHUS OT X.

3aMeHa MepeMeHHON B HEOIIPEISIICHHOM WHTETPpaie MPOU3BOJINUTCS C MIOMOIIBIO IMMOJACTAHOBOK JBYX
BHIIOM:
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1. x=¢() , rne t-HOBas mepeMeHHas, a ¢(t) HempepbiBHO auddepeHnupyemas (GyHKIUSA
[f@)dx = [ f(o(O)¢'(O)dt
2. t=u(x) ,rae t-HoBas nepemeHHas, Toraa: [ f(u(®))w' (x)dx = [ f(t)dt

Xox padoThI:

f x2dx
8+x3
-T.K. d(8 + x3) = 3x2dx , TO
J‘ x%dx 1 f d(8 + 3x3)
8+x3 3 8+ x3

-noyiaras 8 + x> =t , MOJyYUM: %f% = gln(t) +c= %ln|8 +x3+¢

cosxdx _ r d(sinx) .
2. o = ) sz, OITOMY, HCIIONb3Ys MOJCTAHOBKY t=sinx , NPUXOIUM K TaOIMIHOMY

L odt
HHTETrpany: [

3 f e*dx — f d(ex)

1 t 1 sinx
—Earctg§+ c = Earctg (T) +c

Vo-t2 vo-t2
o dt .1
-BOCIIOJIb30BaBILHMCH ITIOACTAHOBKOU t = e*, IIPUBOJUM K Ta6J'II/IIIHOMy HHTETpATy f NE = arcsm; +

c=arcsinex3+c
IIpumeyanue: dx = %d(ax + b)

1
xdx = Ed(xz)

e*dx = d(e*)
@ aa
—=d(In(x)

cosxdx = d(sinx)
®DopMa npeacTaBjIeHUs pPe3yJIbTaTa: BbIIIOJIHEHHOE 3a1aHUe

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOIIOJEHHUEM
HEe0OXOIMMOM TOCTENOBATENBHOCTH JEHCTBHUIL; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

Ouenka "Xopouo' cTaBUTCS, €CIHM BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 Henmouera.

Ounenka "y10BJ1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJISAET MOJYYUTh NPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThI ObLTH AOMYIIEHBI OIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CITU pab0Ta BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTHyeckoe 3ansitue Ne 36

«Teopema HproTona-JleiitOHnna. BeruuciaeHue onpeaeaeHHbIX HHTErpajloB pa3iInYHbIMU
METOAaMM»

Heab padoThl: HAYYUTHCS BRIYUCIATH ONPEENICHHBIN nHTErpa rno gpopmyine Hetorona-Jleitbuuua.

IIpakTuyeckas padora popmupyer:
95



[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (YHKIWSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpee/ICHHBIH UHTErpaji, YMEHHE HAaXOIUTh HMPOWU3BOIHBIC 3JIEMEHTApHBIX (QYHKIHH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HAXOJUTh HAWOONbIINE W HAWMEHbUIME 3HaueHHs (YHKUIUH; CTPOMTH TpaguKH MHOTOYJICHOB C
MCTIOJIb30BAaHUEM arlapara MaTEeMaTHUYECKOTO aHajM3a; NIPUMEHSTh NMPOU3BOAHYIO IIPH PEIICHUH 3a7ady
Ha JBIDKCHHE; PeIlaTh MPAaKTUKO-OPHEHTHPOBAHHBIE 33/1a4i Ha HAaMOOJbIINE U HAUMEHBIINE 3HAYCHUS,
Ha HaXO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[TIpyl0 ymeHue omepupoBaTh IOHSTHUSMH: HENPEPHIBHOCTh (YHKIMH, acHMNOTOTHI Tpaduka
¢byHkuMu, TiepBas W BTOpas NpPOM3BOAHAS (YHKIMHM, TEOMETPUYECKUA M (U3UYECKUH CMBICT
IPOM3BOAHON, IEpPBOOOpa3Has, ONPENCIICHHBIH HMHTETpal; yMEHHE HAaXOAWTh ACHMOTOTHI Tpaduka
(GyHKINU; yMEHUE BBIYUCISATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIUA,
HaXOJHTh ypaBHEHHE KacaTeJbHON K rpaduky byHKIMH;
YMEHHUE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIA HWCCICAOBAHUS (DYHKIHMH, Il HAXOXKACHUS HAWIYYIIETO
peuieHusl B NPUKIAAHBIX, B TOM YHCIE COIHMAIBHO-)KOHOMHUYECKMX M (HU3MUYECKHX 33/a4ax, It
OTIpEJINIEHUs] CKOPOCTH U YCKOPEHUS; HAXOMUTh IUIOMIAIN U 00BEMbI (PUTYp ¢ TOMOIIBIO MHTETpaa;
IPUBOIUTH IPUMEPHI MATEMAaTHYECKOTO MOJICTTMPOBAHUS C IIOMOILBIO MU PepeHINATBHBIX YPaBHEHUH.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiGupats cnioco0sbl pelieHus 3agad npoecCUOHATbHON JEeATeNbHOCTH MIPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 03. IInanupoBaTh 1 peain30BbIBaTh COOCTBEHHOE NPO(eCCHOHATBHOE M TMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATENBCKYIO ICATEIHOCTh B IPO(ECCHOHANBHOM chepe, UCIOIb30BaTh 3HAHUS 110 TTPABOBOM
¥ (pUHAHCOBOI rPaMOTHOCTH B Pa3JIMUHBIX KU3HEHHBIX CUTYaIIHsIX

MaTtepuajbHoe obecnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaT€PHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:

B cooTBeTcTBHM € TEXHOJIOTMYECKOW KapTOM IPOEKTa HAMTH UHTETPAJIBI.
25,2

1. J 2x?dx
4
I(8+ Dx—x)dx

2. -2

3. fon/ ? cosxdx

4, j(cos X — 3sin x Jdx
2
2 1_ X2

5. J.X—de

N

Meto10M 3aMEHBI TEPEMEHHOI:
6
xdx
1| =
5
4
2. .[(Zx —5)°dx
3

1
3. ji/x + 2dx
0
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1
4, J‘(x3 +1)*x% dx
-1

Ilopsiiok BbINOJTHEHHS PA0OTHI:
1) Ucnons3yst TaOIMIly MHTETPaIOB HAWTH MHTErpaj
2) Ucnionb3ys Gpopmyny Herotona — Jleiibununa

b= F(E)- Fa)

A
[ #Gax=Fi)

HaWTH ONpeIeSICHHBIN HHTErpal

Xox padoThI:

Brrunciuts onpeneeHHblil HHTErpal

2

IExjdx

1

Pemenne:
3 m oz o (312 > 2 14 2
oxidr=2|dr =S =P =2@-11=2 T=—=4=
[sdr=2] Pdr=2 (@)} =32 -F)=3@-D=3 7= 7 =43

1
(1) BeiHOCUM KOHCTaHTY 3a 3HaK MHTErpaja.
1+l

+

xtdx =
(2) Nuterpupyem mo Tabiuile C MOMOIIbIO CaMOW MOMyIsSpHONH (QOpMyIbI n+1

1

= E:
[TosBUBIIYIOCS KOHCTaHTY 3 1IeJIECO00Pa3HO OTAEIUTh OT * U BBIHECTH 3a CKOOKY. Jlemarb 3TO He

O6$I3aT€JII>HO, HO JKeJIaTeIbHO — 3a4eM JINIIHUE BHIYMCIICHUS?
&

| @dx= FDf, = F&) - Fa)
(3) Hcnonezyem ¢opmyny HeroTona-JleitbHuna @ . Chayvana

3 ~ v ~
MOACTaBIISIEM B & BCPXHHU NPCACII, 3aTEM — HUKHUU MTPCACIL. HpOBOI[I/IM JaJIbHCHUIIINEC BBIYUCICHUA U

MOJy4aeM OKOHYATEIbHbBINA OTBET.
Brruncnuts onpenene bl HHTerpal

4
j(8+2x—xf*}.:fx
-2

Pemenue:
1 {3}

(I3)|iz =

4 i1 4 4 4 12 1
[@+2x-xdx=8dx+ 2] xdx- [ Fax =80, +2 M -2
-a -2 -2 -2 2 3

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

=484+12- 24 =36
(1) Ucnonp3yem cBOWCTBA TMHEHHOCTHU OTIPE/IEIIEHHOTO HHTErpaa.
(2) UnTerpupyeM no tabnuiie, pu 3TOM BCE€ KOHCTAHThI BBIHOCUM — OHU HE OyAyT y4acTBOBaTh B

II0JICTAHOBKE BEPXHET0 ¥ HWKHETO IIPEJIENna.
(3) Hns xaxgoro w3 TpEX crnaraeMblx rnpumeHsemM ¢opmyny  HbproTona-Jleitbnuna:

L
Fl&), = Fib)— Fla)
CoBer: mepex TeM, Kak HCHOJAb30BaTh Gopmyny HbroTona-JleiiOHua, 1noJie3HO NPOBECTH
NPOBEPKY: a CaMa-TO NepBo00pa3Hasi HalIeHA NPABWJIBLHO?
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Tak, TpPUMEHHUTETHPHO K paccMaTpUBAEMOMY IMPUMEPY: Mepel TeM, KaKk B TepBOOOpa3HYIO

3

x

Sx4+x -1
byHKIIHIO 3 HOJCTABJIATH BEpXHUU W HIDKHUM TIPEACIbl, J>KEJaTeJIbHO Ha YEPHOBHKE
MPOBEPUTHh, a MPABWIBHO JM BOOOIIEe HaWICH HeompeneneHHpli uHTerpan? JuddepeHuupyem:

r

(8x+xz —g] :8(x)'+(x2}'—%(x3)':8-1+2x—%-3x2 =84 2x—x°

[Tonydena ucxomHas MOABIHTETpANbHAS (DYHKIHS, 3HAYUT, HEONPEICICHHBI HMHTErpaj HaiJieH
BepHO. Terepb MoxHO 1 popmyiry HeroToHa-JIeliOHUIIa TPUMEHUTD.

MeToa 3aMeHbI IepeMeHH O

Beruucnure uHTErpansl.

1-f6 xdx

5 x2-6
BBeneM HOBYIO IEPEMEHHYIO t = x* — 6

Huddepenunan Oyner paBeH dt = 2xdx
Brraucium rpanuiel naTerpupoBanus 11=25-6=19, t2=36-6=30
BBbIIOTHUM MO/ICTAHOBKY % [oadx _ 1ot

5 x2—6 2719 t
o 1 1 1 30
Brruncinm, nosryq4uBLIIAICSA UHTETPA 3 ln|30|-5 ln|19|:E I"B

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJIHCHHOC Sa,I(aHI/IC/

Kpurepun oneHku:

Ounenka "oTau4HO" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOJIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3alHCH U BBIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHITIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOIMYIIEHbI
2-3 Heyouera.

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJTHEHHON YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIBHBIE PE3YNIbTAaThl U BBIBOJBI; B XOJ€
MpOBeIeHUs pabOTH! ObUTN TOMYIEHb! OLIHOKH.

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

Tema 3.2 UHTerpaJ u ero npuMeHeHue

IIpakTnuyeckoe 3ansiTue Ne 37-38

«Bpryucienue miomajaeid Gpuryp u 00beMo0B TeJD)

Heab padorsi: HayunThcs BHIYUCIATH MIIOMAAN GUTYp U 0OBEMBI TEJl, UCIIOJIb3YS ONpeleICHHbIE
UHTErPaJIbI

IpakTuyeckasi padora popmupyer:

[1P64 ymeHue omepupoBaTh MNOHATUSIMH: (DYHKIMSA, HeNpepblBHas (QYHKUMSA, IPOU3BOIHAS,
nepBooOpasHas, OmpeeNeHHbI UHTErpat, YMEHHUE HAaXOAUTh MPOU3BOJIHBIC AJIIEMEHTAPHBIX (DYHKIIHIA,
HCIIOJIB3YA CIIPABOYHBIC MAaTCpUalibl; UCCICIOBATH B HpOCTefIHII/IX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTbS,
HAaXOJIUTh HAWOONbIIME W HAUMEHbIIWE 3HAaueHUs (YHKUUN; CTPOUTH TpadUKH MHOTOUJIICHOB C
HCIMOJIb30BAHUEM anmnapaTa MaTEMAaTHYECKOI0 aHalli3a; MPUMEHSTh MPOU3BOAHYIO MPHU PEUHICHUH 3aJa4
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Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33[a4i Ha HauOOJbIINEe U HAaUMEHBIINE 3HAYCHUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBIOMpaTh MOIXOISIINN M3YYEHHBIH METOX JJISl PEIleHUs 3a/auyd, Paclo3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYECKUE MOJENIM B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX, B
HUCKYCCTBE;, yMEHHE IIPUBOAUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTHYECKON HAYKU;

[IPy10 ymeHue omepupoBaTh MOHATHSAMU: HENPEPHIBHOCTh (YHKLIUHU, ACHUMITOTH Tpaduka
GbyHKuMU, nepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TIEOMETPUYECKUH M (PU3UUECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Has, ONpPENEeNCHHBI HHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYyHKLINHU; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHNUS, YACTHOI'O U KOMIIO3ULIUH (PYHKIUHA,
HaXOJUTh ypaBHEHUE KacaTeJIbHON K rpaduKky GbyHKIMH;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO U HCCIENOBAaHUSA (GYHKUUH, JUIs HAXOXKICHHUS HaWIy4IlIero
pelieHusT B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHUYECKMX M (U3NYECKUX 3ajadax, s
OIIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOIIAAN U 00bEeMbl (PUIyp ¢ IOMOIIBIO MHTErpana;
MPUBOANUTH PUMEPBI MATEMAaTHUECKOTO MOJISITMPOBAHUS C MOMOIIBIO TU(QepeHIINaTbHbIX YPaBHEHUH;

[IPyl8 yMeHune wMmonenupoBaTh peaJbHbIE CHUTyalluM Ha $3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEA0BATh OCTPOEHHBIE
MOJICJIN C HCIOJb30BaHUEM ammapaTa aiareOpbl, MHTEPIPETUPOBATH IOJYUYEHHBIH pe3ysbTaT; CTPOUTH
MaTeMaTHYeCKUE MOJEIHU C MOMOIIbI0 T€OMETPUUECKUX IMOHATUI U BEJIUYMH, PEIIaTh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATb BEPOSITHOCTHYIO MOJEIb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysbTaT; pelarb NPUKIAJHBIE 3aJaud CpeJCTBAMU MAaTEMaTHYeCKOro aHaiu3a, B TOM YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BbpIOMpaTh MOAXOMALIMM METOJ ISl pElIeHUs 3aJauyd; NOHMMAHHUE 3HAYMMOCTHU
MaTeMaTHKU B U3YYEHUM IPUPOAHBIX U OOILECTBEHHBIX NPOLECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATE€MaTUKU B HCKYCCTBE, yMEHHUE IPUBOAMUTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITUNA POCCUICKON M MUPOBOM MAaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHust 3aaad MpohecCHOHATBHON JEATENIbHOCTH HPUMEHHUTENIbHO K
Pa3IMYHbIM KOHTEKCTaM

OK 03. [TnanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
MIpeNNPUHUMATEIBCKYIO AEITEIbHOCTD B IIpodeccnoHanbHOM cepe, UCIob30BaTh 3HAHUS 110 PAaBOBOM
1 (MHAHCOBOM IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUAX

OK 06. TIposiBATh rpask1aHCKO-MIATPUOTHYECKYIO TTO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEICHUE
Ha OCHOBE TPAJMLMOHHBIX POCCUHCKHMX ITYXOBHO-HPAaBCTBEHHBIX IICHHOCTEM, B TOM YHCIE C YYETOM
FapMOHM3AllMM  MEXHAIIMOHAIbHBIX M  MEXPETWIMO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHIapThl
aHTUKOPPYILMOHHOIO NIOBEICHUS

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXAIOLIEH cpelibl, pecypcocOepeKeHNI0, TPUMEHITh 3HaHUs 00
W3MEHEHMH KJIMMara, MPUHLUIB OEpeXIMBOrO MPOMU3BOACTBA, H(PPEKTHUBHO JE€HCTBOBAaTH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh CpeAcTBa (PU3MUECKOW KyJIBTYPBHI Ui COXPAHEHUS U YKPEIJIeHHS 370POBbS B
npouecce MpodeccnoHaTbHON JEesSTeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (HU3MdecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBHOW JOKyMEHTAallMed Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKaX.

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

3aganue:
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1. ®opma 3aroToBKM HMMeET BHJ (UIYpbl, OTPAaHWUYCHHON NMHMAMHU. HalTu 1uiomanb JaHHOM
3arOTOBKH
a) y=—x"+4,y=0
b) y=x* y=x°
c) y=e*, y=e™, y=4
2.Berauciute 00beM eTanu
y=x?, y=1, eoxpyeocuQY

IMopsiiok BbINOJTHEHHS PA0OTHI:

1) mocrpouth rpaduku (yHKIHI

2) HalTh 00J1aCTh, OTPaHUYCHHYIO 3TUMHU rpadukamu

3) cocTtaBWT ONpeAeICHHbBIN HHTErPal, [UIS HAXOXICHHS TUTOIA/ 1 HAlICHHOW 00acTH

Xox pabdoThI:
[Ipumep 1: Haiitu mnomane odnactu D (3aroroBka gerajim), orpaHUu4E€HHONW KPUBBIMU Y = X2+ X +

11,y =2 X -9, npu ycrnosuu,
x<=1
_ .2
yr=x"+x-11,
Diy=2x-9
x 21

[Ipu pemreHnn TakuxX 3a7ad ClEAyeT 00sS3aTeIbHO W300pa3sUTh HCCICAYEMBIH T'€OMETPHUSCKUN
00BeKT. JIJIs onpe/iesieHrs HIKHETO TIpejieia MHTETPUPOBAHMS HA/I0 HAUTH TOUYKY TIEPECEUCHUS KPUBBIX;
ypaBHEHUE X+ X+ 11 =2 X - 9 umeer nBa KOopHA: X = -1 u X = 2. [Toaxoasmmii KOpeHs - X = -1. O61acThb
orpaHuYeHa CBEpXy MapadoJion, CHU3Y - IPSIMOM, cripaBa - MpsIMOM X = 1, KpaiiHss JieBas To4ka - X = -1,
MO3TOMY

1

S(0)- |

-1

Ecnu o6nactb umeer 6osiee CIIOKHYIO CTPYKTYpY, €€ clieyeT pa30uTh Ha MPOCTHIE YaCTH .
[Tpumep 2

Bbruuciute 00beM jgeranu, KOTOpas HWACHTHUYHA Tey, IMOJYy4eHHOMY BpalleHHueM (Urypsl,
2

1
1 R
(2x-9-(x? +x- 11)}9&=][2-x2+x)dx= -t X 2—_+_] [ 241 +_ g
-1 4

OTPaHUYEHHON THHUAMU ¥ 2x— X , YT 0 BOKpyr ocu 4|

Pemenne: Kak 1 B 3aaue Ha HaXOKJEHHUE TUIOIIAAHN, PeIICHHE HAYMHACTCS ¢ YepTexka II0CKOoi
duryper. To ectb, Ha TIOCKOCTH 4<% HEOGXOMMMO MOCTPOUTH (GUIYpY, OTPAHMYCHHYIO JTHHHSME
y=2x—x°
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G B8l BR
Hckom

OX B pe3yJIbTaTe BpAILLECHUS MOJY4YaeTCs Takas HEMHOrO SMUEBHIHAs JIETalolas Tapelika, KoTopas

CUMMCTpHUYIHA OTHOCUTCIIBHO OCH CLL .
O0bem Tes1a BpalleHUsI MOKHO BBIYUCIUTH 0 (hopmy.ie:

A
v =n| 7 (@)dx

Boruucnum 00beM Tena BpaIleHus, UCIOJIB3YS JTAaHHYO dopmyiy:

=]

A ]
v =a] fA(xdx = x| (25— 2 dx = a] (4x* - 4x° 4+ x¥)dx =
a 1]

[=

3 5
3 5 = 5 15
V=16—ﬂea3_=:s3,35eﬂ3.
OTtBer:

®opma npeacTaBaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHe

Kputepuu onenkmu:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOIMMOM TIOCIIEIOBATEIIBHOCTH JICHCTBHUI; B OTBETE MPABUIHLHO M AKKypaTHO BBIITOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI10BJIETBOPUTENbHO' CTaBUTCS, €C/IM pabOTa BBINOIHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMpPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MpOBEACHUS PAa0OTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISET CAENATh MPABUILHBIX BBHIBOJIOB.

Tema 3.2 UnTerpaJ u ero npuMeHeHue

IIpakTuuyeckoe 3ansitue Ne 39- 40

«Pu3snvecKue NPUJI0KEeHU HHTEIPAJIOB»
Hean padoTbl: HaydnThCcsi IPUMEHATH HHTETPAJIBI K PEIICHUIO (PU3MUECKUX 3a7a4

IpakTuyeckasi padora popmupyer:
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[1P64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HeNpepbiBHAs (YHKIWSA, MPOU3BOIHAS,
nepBooOpasHasi, ONpeesICHHbI MHTErpall; YMEHUE HAaXOJUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUH,
UCTOJB3Ysl CIPABOYHBIC MAaTEPUANIbl; HCCIEI0BATh B MPOCTEHIINX Cirydasx (pyHKIMM HA MOHOTOHHOCTH,
HaxoAuUTh HauOOJBIIME W HAaUMEHbIIME 3HaueHWs (QYHKUUH; CTPOUTh IpaUKd MHOTOUYIEHOB C
HCIOJIb30BaHUEM allllapaTa MaTeMaTU4YECKOro aHalu3a; MPUMEHATh IIPOU3BOJIHYIO IIPU PELICHUH 3ajad
Ha JIBWKEHME; pellaTh MIPAKTUKO-OPHUEHTUPOBAHHbIEC 33ja4l Ha HauOOJIbIIMEe U HAaUMEHbLINE 3HAYEHUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[IP614 ymeHnue BBIOMpaTh MOAXOISIIMA M3YyYEHHBIH METOM JUIS PEIICHUs 3aJadd, pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHUYECKHE MOJENIM B TPUPOAHBIX W OOLICCTBEHHBIX SIBJICHHUSX, B
UCKYCCTBE; yYMEHHE IPHUBOAUTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITUH PpOCCUHCKOM U MHPOBOM
MaTeMaTHYECKOU HAYKH;

[IPy10 ymeHue omnepupoBaTh MOHATHSIMHU: HENPEPHIBHOCTh (YHKLUHU, ACUMITOTHI TIpaduka
¢byHKkuMM, TepBas MW BTOpas NpPOM3BOAHAS (YHKIHMH, TEOMETPUUYECKUH U (PU3UYECKUH CMBICT
IIPOM3BOJIHOM, MepBOOOpa3Has, OINpPENEeNIEHHbI HHTErpal; yMEHUE HaXOAMThb ACHUMITOTHI TIpaduka
(GyHKINU; yMEHUE BBIYUCISATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKITHA,
HaXO0/UTh ypaBHEHHE KacaTeJIbHON K rpaduxy GyHKIMHY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHMH, Ui HAXOXKACHUS HAMIYYIIETO
pelieHusl B HPUKIAAHBIX, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKMX M (U3MYECKUX 3ajayax, s
OIIpe/IeNICHUs] CKOPOCTH U YCKOpPEHUS; HAaXOAMUTh IJIOWAAM U 00BeMBbl (pUIyp C MOMOUIBIO MHTErpala;
IIPUBOAUTH IPUMEPBl MATEMAaTUUYECKOT0 MOJICIMPOBAHUS C TOMOIIBIO JU(PepeHIINaIbHbIX YPaBHEHUH;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBJISATh
BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA M UX CHUCTEMbI IO YCIOBHUIO 3aJlaud, UCCIIEAO0BAaTh OCTPOEHHbBIE
MOJIETIM C HCIIOJIb30BAHWEM armapara ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH pE3yJIbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C TOMOILBIO TEOMETPUUECKUX MOHATHH U BEJIMUUH, PELIaTh CBA3aHHBIE C HUMU
[IPaKTUYECKHE 3aJaul; COCTaBJISATb BEPOSITHOCTHYIO MOJIEIb W MHTEPIPETUPOBATH IOJIYYEHHBIH
pe3yiabTar; pelaTh NPUKIAAHbIE 3a7ayd CPEJACTBAMHM MAaTEeMAaTHYECKOIO aHajliu3a, B TOM 4YHCIe
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro XapaKTepa;

[TPpyl9 ymeHue BbIOMpaTh MOAXOAALIMA METOA Ul PELICHHs 3aJauyd; NOHMMaHHE 3HAaYMMOCTU
MaTEeMaTHKU B W3YYEHUM MPHUPOAHBIX M OOIECTBEHHBIX MPOIECCOB M SBJIECHUMN; YMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH TNPUMEPBHl MaTEeMaTHYECKHX
OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajad NpoPecCHOHANbHON JAEATEeIbHOCTH MPHUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

OK 03. IlmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U TUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO I€ATEIbHOCTh B MPO(eCcCHOHANBHOM cepe, UCTI0NIb30BaTh 3HAHUS [0 TPABOBOM
1 (PMHAHCOBOM I'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYALUSIX

OK 06. IIposBasaTh rpakJaHCKO-NIATPUOTUYECKYIO MO3MIIMIO, JEMOHCTPUPOBATh OCO3HAHHOE MOBEIECHUE
Ha OCHOBE TPAJAMUIMOHHBIX POCCUHUCKHUX JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM 4YHCIE C Y4ETOM
TapMOHM3allMM  MEXHAIIMOHAJIbHBIX W  MEKPETWIMO3HBIX OTHOIIEHUH, MPUMEHATh CTaHAAPTHI
AHTUKOPPYMIIMOHHOIO TIOBEJIEHUS

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, TPUMEHSATh 3HaHUs 00
W3MEHEHUU KJIMMaTa, TPUHIUIB OepeXxIIMBOro MpOU3BOJCTBA, J(PQPEKTUBHO JEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Ucmonb3oBarh cpenactBa (pU3MUEeCKON KyJIbTYphl AJII COXPAaHEHUS M YKPEIUIEHHs 3/I0pOBbs B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MO/ITOTOBJIEHHOCTH

OK 09 TIlonb3oBaThCcst MpOQecCHOHATBHOM JOKYMEHTAIlMe Ha ToCylapcTBEHHOM M HHOCTPaHHOM
SI3BIKaX.
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

1) Beruncnute Maccy ydactka crepxxkus X1= 0 10 Xp=3 (M), eciu ero JIMHEeiHas IUIOTHOCTD 3a1aeTcs
dopmyioit p(x) = x% + 1(xr/n).

2) CkopocTh JBWKEHUS Ha KOHBeWepHOU jeHTe v=v(t). Hailinem nyte S, npoijaeHHBIHA
COJIEP>KUMBIM KOHBEHEPHOM JICHTHI 32 IPOMEXKYTOK BpeMEHH OT t1=2 10 tp=7 MUH.

3) Teno OpomieHO BEPTUKAIBHO BBEPX CO CKOPOCTHIO, KOTOpash HM3MEHSETCS IO 3aKOHY
v =29.4 — 9.8t M/c. HaiiTi HanOOJIBIIIYIO BEICOTY MOABEMA.

ITopsinok BbINMOJIHEHHSI PA0OTHI:

o _ ts
1) 3anucatb GopMyiTy, UCIIOJIB3YS ONPEeIEHHbIN HHTErpal S = [ ., v(©adt
2) Beruucnuts onpeneneHHslid HHTErpal
Xoa paGoTsI:

i i v =(9t?
1. CkopocTh ABM)KEHHS Ha KOHBEMEpPHOW JIEHTE |
COJIEP’KUMBIM KOHBEHEPHOU JIEHTHI 32 4-10 CEKYH/LY.

8t} m/c. Haittu MyTh, MPONACHHBIN

Pemenue:  cornacHo  yciosmio, [ ()= 9t% - 8t t1 =352 =% (CrhenoarenbHo,
4 .
s = [, (9t? — 8t)dt = [3¢* — 4t%]} = 83 (w).

2. Beruucnure Maccy ydactka crepxkas X1= 0 10 Xo=1 (M), ecnu ero JTuHEHHas! MJIOTHOCTh 33/1aeTCs
dopmymoii p(x) = x* + 1(kr/n).

Pemenue:

CornacHo dopmyre, umeem:

m = //: () dx

3
1' r s 0 |
4+ 1)de=(=+=x — 41— =4+3)==
& _/(' ke (:z 7 ')’” 3t (:; T ) 3
0

Orser: 1,33 kr

3. Teno OpolIEHO ¢ TMOBEPXHOCTH 3eMJIM BEPTHKAJIBHO BBEPX O CKopocThio V = (39,2—9,8t) m/c.
Haiiti HanOoublyto BEICOTY MOJbEMA TENA.

Pemienue: Teno AOCTUrHET HAaUOOJIBIIEH BHICOTHI IIOJJbeMa B TAKOH MOMEHT BpeMeHH t, koraa v = 0,
T.¢. 39,2—9,8t = 0, otkyna t= 4 ¢. [To popmyse (1) Haxoaum h=78.4

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TOJHOM O0BEME C COOIOJIEHUEM
HEe0oOXOIMMOM TOCIIe0BaTENIbHOCTH JEHCTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "ya0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEIEHUS pabOThI ObUTH AOMYILEHBI OIIHUOKH.
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OueHka ""Hey10BJIEeTBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTBIO U 00BEM
BBITIOJTHEHHON YacTy pabOThHI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 4.1. KoopauHaTbl M BEKTOPbBI

IIpakTnueckoe 3ansaTue Ne 41

«BekTopsl. JleiicTBus ¢ BekTOpaMu. /lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
Paccrosinne Mexay TOUKAMMD)

Heab padorbl: HayuyuThcs NpUMEHSATh TEOPETHUECKUE 3HAHUS IIPU PEILICHUH 3a/ay.

IIpakTHyeckasi padora ¢popmupyer:
[1PG13. ymeHue omnepupoBaTh MOHATHIMH: MPSIMOYroJibHAs CHCTEMa KOOPIWHAT, KOOPAMHATHI TOYKH,

BEKTOP, KOOPAMHATBI BEKTOPA, CKAIIPHOE MPOU3BEACHHUE, YrOJl MEXIYy BEKTOpamMH, CyMMa BEKTOPOB,
IIPOM3BEJCHUE BEKTOpA Ha YUCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAMHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaMH;

[1Pyl7. ymenue cBOOOJHO ONEpUPOBATh IOHATUSAMU: MPSIMOYrOJbHAs CHUCTEMA KOOPAUHAT, BEKTOD,
KOOPAMHATBl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOM3BEICHHME BEKTOpa Ha 4YHUCIO,
pa3io)keHue BeKTopa Mo 0a3ucy, CKaJlIpHOE IPOU3BEAECHUE, BEKTOPHOE IPOU3BEACHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHE MCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOA JUIS PELICHUS N€OMETPUYECKUX
3ajjad4 W 3a/1a4 JpYrux y4eOHBIX HPEJMETOB; ONEpPUPOBATH MOHATUAMM: MaTpuma 2 X 2 u 3 x 3,
OIIPEAEIUTENb MAaTPULIbl, FEOMETPUUECKUI CMBICIT ONPEACINTEIS;

[IPyl8. yMeHne MomenupoBaTh peallbHbIE CUTYallud Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKECHUS,
YpaBHEHUS, HEPABCHCTBA M HUX CHUCTEMBI IIO YCIOBHUIO 3a7a4M, UCCIENOBATH IOCTPOEHHBIE MOJIEIH C
UCTOJb30BAaHUEM  amnmapara anreOpbl, HHTEPIPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C TOMOIIBIO T€OMETPUYECKUX IMOHATUNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAKTHUYECKUE 3a7a4d; COCTABJIATh BEPOATHOCTHYKO MOJEIb W HMHTEPIPETUPOBATh IOJYyYEHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd  CPEICTBAMM MATEMAaTHMYECKOTO aHaliu3a, B TOM YHCIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3MUECKOro XapaKTepa;

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeibupaTth crnocoObl pemieHus 3ajad NpoPecCHOHAIbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
[IK 1.2 BeInogHATH pacyeTsl 1 KOHCTPYUPOBAHNUE CTPOUTEIBHBIX KOHCTPYKIIHM.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIHUH.

3aganme:

Pemmre 3anaun:

M- KOJIMYECTBO OYKB B UMEHU

N- KOJINYeCcTBO OYKB B (pamMHIIUU

p- MecsILl pOKICHUS

B cooTBeTcTBHUM C TEXHOJIOTUYECKOM KapTOM MpOeKTa HEOOXOJWMO BBIMOJIHHUTH CIEAYIOLINE
3a/laHus
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1. Taubl aBe Touku: A(m;—n;0) U B(p;—n; 2).Paznoxkure BekTop AB 1O BekTOopam Oa3uca u
HaWJIUTe €ro JUIHHY.

- > o - N N

A . - — — -
2. Jlausl BekTophl a=Pi— J+MK u b =ni+ pk Haiiaure KoopauHartsl BeKTopa ¢ =ma—nb

1

> o -
3. Beluncnure  ckanspHoe mpousBeneHue  BekTopos(d—2b)-a, eciam a={— m; n; p} u

b={0;—p:nl.

- —
4. Tlpu kaKoM 3HAUEHUU «x» BEKTOPbI a= {m;—n; X} ub= {— 2m; 2n; p} OyIyT KOJZTHHEAPHBIMH?
5. B TexHonmormyeckoil KapTe 3aJaHa JJEKTpUYECKas ILENb M3 MapajyieIbHO COEAMHEHHBIX

3JIEMEHTOB:
I Is 17 Is
o — —0= ¢ —= [2 —== a
U J]h é]b J]|3 ::J]h %Is
(o, - * *

Haitnure BexkTop TOKa I na BXO/I€ JIEKTPUUYECKOW LETH, ECJIM TOKU MapajuIeIbHbIX BETBEH MOYKHO

3aJaTh BEKTOPaAMHU: fl(n;m;p), 72(2;n;7), f3(3;m;1), I, O;n;3), 75(4;2n;1).

6. Teno, Ha KOTOpOe AECHCTBYET MOCTOSIHHASI CHJa F= (2n; —3p; 5), mepemerniaercst MO OTPE3KY
npsMoit u3 Touku A (-n; 2; -m) B Touky B (1;m;2). Beruucnure paboTy 3TOW CHIIBL

IHopsaok BbINOJIHEHUS PA0OTHI:

1. BHUMaTEIbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUA.

2. Ilonmb3ysick KOHCHEKTaMH JEKIUH, MoAdepuTe HYXKHYI (OpMYITy WIH COOTBETCTBYIOIIEE
YCJIOBHUE JIJIs1 pELICHUS 3a]1a4u.

Xoa padoThI:
B cooTBeTCTBUU C TEXHOIOTHYECKON KapTOM MPOEKTa HEOOXOUMO PEIIUTh CIEAYIONINE 3aaun
3amada Ne 1. Jlansl Touku A(—3;1;—1) u B (2; —4; 1).

—

Pasznoxure BekTop AB 10 BeKTOpaM Gas3uca M HallIuTe ero JUTHHY.
Pewenue.

1) AB = {2 — (-3);-4 — 11 —(-1)} = {5;-5;2} - KoopmmHATEI BeKTOpA.
2) Paznoxum AB 110 BEKTOpaM Oa3zuca:

AB =5i-5j+2k.

3) oy |AB| Haitnem mo Gopmyse:
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=X ryi 2
= /57 +(-5)% + 2% =/54 =/9-6 =36 .

N
a

Sanata Ne 2.

Jlambt Bextopst A= i—3 j+ K 11 b = 2i+ k .HailiTe Koop/MHATH BeKTOpA & = a—2 b Pemienre
= {,-31].

b={-201}; 2b={ 40;2}.

c=a-2b={l-31}- { 40,2} = fL- (-4):-3- 01 2} ={5,-3-1}.

3amaua Ne 3

> 5 o

Brruuciure ckanspaoe npoussenenue (2a+b)-a, ecom a {1;0;3} ub= {2;—1;1}.
Pemrenue

1) Haiiném koopauHatel 2 Z :
2a=1{2,0,6}

—

2). Haiiném koopauHatel 2 a+ B :
2a+b=1{2,0,6}+{2-11} = {4-1,7}.
3). Haiiném ckanspHoe npou3BeeHue:
(2a+b)-a=4-1+0-(~1)+3-7=25.

Ortser: 25
3agaua Ne 4.
2 > 13
4. TIpu KaKOM 3HAYEHHH «x» BEKTOPHI & = {4;—6; X} mb=<- 5 ; 2 ;3¢ 6YIyT KOIITHHEAPHBIMU?

VYcioBre KOIIIMHEAPHOCTH BEKTOPOB:
5o X, Yy, Z

a U b KOJUIMHEapHBI, €CIIU L="1=1
X2 Y2 I

[Hony4yum:

4 -6 X
13 3

2 4
—8=5; X=-24.

3

OtBer: X=-24.

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOIMMOM TOCIEeI0BAaTEILHOCTH JIEUCTBHI; B OTBETE NPABMWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Hezouera.

Ouenka "ya0BJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TAKOB, YTO IO3BOJIAET IMOJYYUTh MpaBUIIbHBIE pPE3ybTaThl U BBIBOJIBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

OueHka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON 4acTu pabOThHI HE MO3BOJISIET C/IeNIaTh MPABUIBHBIX BBIBOJIOB.

Tema 4.1. KoopanHaTbl 1 BeKTOPbI

IIpakTuyeckoe 3ansiTue Ne 42

«/lekapToBa cuCTeMa KOOPAMHAT HA IJIOCKOCTH. Y PABHEHHS NMPSAMOM, OKPYKHOCTH. Pemienne
3a1a4 HAa PacnoJoKeHue NPAMBbIX HA IUVIOCKOCTID)

Heap padorbl: Hayuntbes pemiats 3ajaud Ha HAXOXJACHUE YPAaBHEHUN NPSIMBIX U OKPYKHOCTEM,
Ha PacIoJIOKEHNE NIPSIMbIX HA IIJIOCKOCTH.

IIpakTuyeckasi padora ¢gopmupyer:
[1PG13. ymeHnue omnepupoBaTh MOHATHIMH: MPSIMOYrOJibHAs CHCTEMa KOOPIWHAT, KOOPAMHATHI TOYKH,

BEKTOp, KOOPJIMHATHI BEKTOpa, CKAJISIPHOE MPOU3BEIEHHUE, YrOJl MEXJy BEKTOpaMH, CyMMa BEKTOPOB,
IIPOM3BEJCHUE BEKTOpA Ha YHUCIIO; HAXOAUTh C MOMOIIBI0O U3YYEHHBIX (OPMYJI KOOPIUHATHI CEPEAUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMH;

[T1Py17. ymeHue cBOOOAHO ONEPUPOBATH IMOHATUSAMHU: NPSIMOYTOJbHAs CHUCTEMa KOOPJMHAT, BEKTOP,
KOOpJIMHATBhl TOYKH, KOOpPJMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOU3BEJIEHHE BEKTOpa Ha 4YHCIIO,
pa3iokeHue BeKTopa Mo 0a3ucy, CKaJlIpHOE MPOU3BEIECHHE, BEKTOPHOE IMPOU3BEAEHUE, YrOJd MEXAY
BCKTOpaMH; YMCHUEC HCIIOJIb30BAThH BCKTOpHBIﬁ n KOOpI[HHaTHBIﬁ MCTO M pCHICHUA T€COMCTPHUICCKUX
3aa4 M 3a/Ja4 JApPYrux y4deOHbIX IpPeIMETOB; ONEepUpOBATh MOHATHUSAMH: MaTpuua 2 X 2 m 3 x 3,
OIIPEAEIUTENb MAaTPUILIbI, TEOMETPUUECKUM CMBICIT ONPEACIUTENS;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajgad NpoPecCUOHAIBbHON JeATEIbHOCTH MNPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

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. Haiitu Touky nepecedeHus NpsMbIX: mx —py+n=0 U x—y—p =0.
2. HaiinuTe oCTpBIN Yroy MeXy IPSMbIMH:
mx+ny—-p=0unx—py—nm=0.
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3. CocTaBbTe ypaBHEHMe TIpSAMOH, mapasuienbHoi npamoit PX+Y—M=0 u mpoxonsmeii yepes
TOYKY A(—n; 1).

4, I3 Touku A(m;—1) Ha mpsamyro NX+ py+1:0 onymieH nepneHaukyysip. CocTaBbTe €ro
YpaBHEHHUE.

ITopsinok BbINOJIHEHHUSI PadOTHI:

1. BHUMaTeIbHO 03HAKOMBTECH C YCIOBUEM 3a1aHMUSL.

2. Ilonmp3ysick KOHCHEKTaMH JIEKIUH, MoadepuTre HYXHYIO (OpMYITy HIH COOTBETCTBYIOIIEE
YCIIOBUE ISl pELIEHMS 3a/1a41

Xon paboThr:

3amaua Ne |

Haiitu Touky nepecedeHus MpsMbIX:
2Xx+3y-12=0u x-y-1=0.

Pemmm cucremy:

{2X+3y—12=0, {2(1+ y)+3y-12=0,

X—y—-1=0; Xx=1+Yy;
2+2y+3y-12=0, 5y =10, y=2,
X=1+Yy; Xx=1+Yy; Xx=3.

OtBeT: TOUKa M (3; 2).

3amgauga Ne 2
OnpenenuTh yroja MEeXay MPsIMbIMU, 3aJaHHBIMH YPaBHEHHSIMH:

2X—-3y+6=0u x+5y—-2=0.

Pemenne
Haiinem yrnosbie KO3 (GUIIMEHTHI TUX NPSAMBIX:
2Xx—-3y+6=0; X+5y—-2=0
-3y =-2x-6, Sy=-Xx+2,
y—2x+6 y——1x+2
3 5 5
2 1
k,=—. k, =—=.
L3 ? 5
y k, —k,
IloncraBuM  HaleHHBIE  3HAYEHUs K, wu Kk, B (opmymy: gp=———.
1+Kk, -k,
1.2 13
_ 5 3 _ 15__
9o = 1.2 13 ©
1+(-2).- 2 =
5 3 15

tgp=-1 ¢=135".
[TonydeHHbI yron MexAy NpsMbIMH - Tynod. CMEXHbI ¢ HUM, OylIeT OCTpBIi, TO €ecTh
¢, =180° —135° =45°,

3amaua Ne 3
1. CocraBbTe ypaBHEHHE MPSMOM, MapauIeIbHON NPSIMON 5X + 3y —7=0n MpoxXosuIe yepes
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touky A(-2;6).

Pemenne

CocraBum ypaBHEHHE myJKa NPSIMBIX, MIPOXOISAIIIX gyepe3 TOUYKY
A(-2;6).

y—6=Kk(x+2)
Haxoaum yrnoBoit ko3¢ (HUIIMeHT J7aHHON TPSIMOIA:
3y =-bx+7,
5 7 5

=——X+—; k, =—=.
=TTy T3

5 . . .
Tak kak npsiMble napaienabHsl, T0 K, = — 3 YII0BOM KOO GUIUEHT UCKOMOM MPSMOIA.

. 5
HOI[CTaBI/IM HauACHHOC 3HAYCHUEC k2 = — g B YPABHCHHUC ITy4Ka IIPAMBIX:

y—6=K(x+2):
ITIOCJIC Hp606paSOBaHI/IH MMOJIy4YnuM:

5x+3y-8=0

3amaga Ne 4
U3 touxn A(-3;5) Ha npamyto X —2Y +3=0 onymen nepnenauxynsap. Hamucars ero ypaBHenue.

Pemenne
CocraBum ypaBHEHHE my4Ka TIPSAMBIX, TIPOX OIAIIMX uepes TOYKY
A(-3;5).
y—-5=Kk(x+3).
Haitnem yrinoBoii kodpdumument K, npamoit X —2y +3=0;
—-2y=-X-3

1

VuuteiBas yclOBUE MEpNEeHAUKYIAPHOCTH TpAMBIX: K, =——, HaiileM ypaBHEHHE MCKOMOL
K,
IpsAMOM

k, =-2.
y—-5=-2(x+3);
y+2x+1=0.

Otser: Y +2X+1=0.

®opma npeacraBiaeHust pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEOOXOMMOM TOCIEeT0BaTeILHOCTH NIEUCTBHUI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHHS.

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

Ouenka "yaoBJIETBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPABUIbHBIE PE3YJIbTAaThl M BBIBOJBI; B XOJIE€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OITHOKH.

Ouenka "Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BHIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTuyeckoe 3ansiTue Ne 43

«Pemenue 3a1a4 Ha NapaLIEIbHOCTH NPAMOM U IJIOCKOCTIDY

Henp padorbl: HayunThes pemaTts 3aaun Ha NapajuieIbHOCTh NPSIMON M IUIOCKOCTH, UCIOJIB3YS
IIPU3HAK NapAJJIEIbHOCTH NIPSMOM U IUIOCKOCTH.

IIpakTnueckas padora popmupyer:
[1PG1. BrmajgeHWe METONAMHU JOKA3aTeNbLCTB, AJTOPUTMAMH PEIICHUS 3alad, yMeHue (opMyIupoBaTh

OTpeeCHUsI, aKCUOMBI M T€OPEMBI, IPUMEHATh WX, MPOBOJUTH J0Ka3aTEIbHBIE PACCYKIICHUS B XOJE
perieHus 3anay;

ITPGY. ymeHue orepupoBaTh MOHATHUSAMU: TOUYKA, MPsMasi, INIOCKOCTh, TIPOCTPAHCTBO, IBYTPAHHBINA YTOJ,
CKPEIMBAIOIINECS TPSAMBIE, MapalIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIY IPSIMBIMU, YTOJl MEXAY IPSIMON U TJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSIMH;, YMEHHUE HCIIOIb30BATh
IpU pEUIeHUH 3a7a4 H3ydyeHHbIe (PakThl U TEOpeMbl IUIAHUMETPUH; YMEHHE OIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ, IUJIONMIAAh, O00BEM, IIJIOMIAIh
MMOBEPXHOCTHU ), UCTIOJIb3YsI U3YUCHHBIE (DOPMYJIIBI M METO/IBI;

[IPyl. ymeHue omepupoBaTh MOHITHAMHU: OIpeAeNieHne, aKCuoma, TeopeMa, CIEeICTBHE, CBOWCTBO,
MPU3HAK, JI0KA3aTeIbCTBO, PAaBHOCWIbHBIE (OPMYIUPOBKU; yMeHHE (OpPMYyTUpoBaTh OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEP)KJEHHUE, NPUBOAUTH HPUMEPHl M KOHTPIPUMEPHI, HCIOJIb30BAaTh METO]
MaTeMaTUYeCKOW MHIYKLUHH; POBOAMUTH JI0KA3aTENIbHBIE PACCYKIEHUS MPU PEIICHUH 3a/a4, OLIEHUBATh
JIOTUYECKYIO MPAaBUIIBHOCTh PACCyKIECHUN;

[1Py14. ymenue cBOOOAHO OMEpPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TNIOCKUI yroJi, TBYTPaHHBINA YTOJI, TPEXTPAHHBIA YTOJI, IEPECEKAIOIINUECS, TapauIeIbHbIE U
CKpENIUBAIOIINECS TPSMBIE, MaPAUICTLHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX M IUIOCKOCTEH, YTOJ
MEXIy TPSIMBIMH, YTOJd MEXIy NPSIMOM W TUIOCKOCTBIO, YroJ MEXAYy IUIOCKOCTSAMH; YMEHHUE
WCIIOIB30BaTh MPHU PEIICHUHU 3a/1ad M3Y4YeHHBbIC (PaKThl U TEOPEMbI IJIAaHUMETPUH; YMEHHUE OIICHUBATH
pa3Mepsl 0OBEKTOB B OKPYIXKAIOIIEM MHUPE; YMEHHE OMEePUPOBATH MOHSATHUSIMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHUKA, MPABUIBHBIA MHOTOTPAaHHUK, TpU3Ma, MUpaMuia, Gurypa u MoBEPXHOCTh BPAIICHUS,
WIMH]IP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U IIMIIMHIpA, TapauieTbHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTh, Kacawlascs cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
CEYCHHE MHOTOTPAaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TTIOBEPXHOCTH BPAIIEHHUS, UX CCUCHUSI,
B TOM YHCJI€ C TIOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSITh CBOMCTBA T€OMETPUUECKHUX (UTYP,
CaMOCTOATENILHO (POPMYITHPOBATH OMPEIEICHUS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
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NpU3HaKax TeOMETpUYecKuX Quryp, OOOCHOBBIBATH WIJIM ONPOBEPraTh HUX; YMEHHE IPOBOANTH
Kkinaccuukanuioo (Uryp MO pPasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIEC JOMOJHUTEIHHBIE
MOCTPOCHHUS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOIMAAb (PUTYpHI, 00beM (UTYpBI, BETHYMHA YA,
paccTosiHuEe OT TOYKU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY HMPSIMBIMH, PACCTOSIHHE MEXKIY IIJIOCKOCTSIMH,
wiomans chepsl, IMIIOMAAb IMOBEPXHOCTH IUPAMHIbI, HPU3MBI, KOHyCa, LWIMHApa, 00BeM KyOa,
IPSIMOYTOJBHOTO TMapaiesenumena, MTUpaMHuIbl, IPU3MbI, IIINHIPA, KOHyCa, [Iapa; YMEHHE HAaXOIUTh
OTHOIIIEHHE 00bEMOB MOA0OHBIX (HUTYD;

BoinosiHeHne padoThl coco0CTBYET (POPMUPOBAHUIO:

OK 01 BreiOuparp crmocoObl pemieHus 3amad npodecCHOHATbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 05 Ocy1ecTBasaTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKALMIO HAa FOCYIapCTBEHHOM sA3bIKe Poccuiickoi
denepauuu ¢ yueToM 0COOEHHOCTEN COLUAIBHOIO U KYJIbTYpPHOTO KOHTEKCTa

MarepuanbHoe obecnieuenue: VHauBuIyabHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIbl, KOHCIICKTHI
JICKIINN.

3apanmue:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- mecsn poKIaACHUS

3amaualNel

Touka K He nexut B miockoctu kBajgpara ABCD. Touku M u P - cepeaunst otpeskoB KB u KC.

1). Kak pacnonoxens! npsimbie AD u MP?

2). Beruncnure qnuny orpeska MP, ecniu cTopoHa kBajJipaTra paBHa n CM.

3anaya Ne2

Ocnoanane AD tpaneruun ABCD naxoautcs Ha tutockocta P, a ocHoBanme BC orcrout oT Hee Ha

o 9 DA
p cM. Haiinure paccTOSHEE OT TOYKH IIEPECEICHIs 1HaroHanei 10 miockoctu P, ecim - = me

3amaua Ne3
[Tnockocts P mepecekaer croponst AB u AC tpeyronpHuka B Toukax Bj; u C; cCOOTBETCTBEHHO.
B1C; napannensna BC u paBHa p cMm, a AC,: C,C = m:n. Haittu BC.

Ilopsinok BbINOJIHEHHS padOThI:

1. BHuMaTenpHO MPOYMUTANTE YCIOBHE 3aaUH.

2. 3anummTe, YTO B 33/1a4€ JAHO, CAEIaNTe PUCYHOK.

3. IIpoananu3upyiite ycloBUE 3aauu, pacCy’kaas OT TOr0, YTO HY)KHO HaliTu. BcmoMHuTe, kakue
TeopeMbl U (HOPMYJIIBI TOHAIOOSATCS TP PEIICHUH 3a/1a4H.

4. Pemnte 3aauy. 3anyIINTE OTBET.

[Ipun pemenuun 3amgay Ha 3Ty TEMY HCIIOJIb3YeTCSl OINpeAeNieHue NapajuleIbHbIX HNpsIMOM U
MIJIOCKOCTH, MPU3HAK MapaJlJIeIbHOCTH MPSAMON U IJIOCKOCTH, a TAK)KE BAIllM 3HAHUS U3 IJIAHUMETPHUH.

Xon paborsr:

3anmaga Nel

Touku A, B, Cu D He nexar B oanoii minockoctu. K u M — cepeaunst otpezkoB BD u CD.
1) HWmerot nu oOmmue Touku npsiMasi KM ¥ miockocTh, B KOTOPO#t nexar Touku A, B u C?
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2) Beraucnure nepumerp TpeyronsHuka AKM, eciam paccTosiHUE MEXIY KaKIOH mapod JTaHHBIX
TOYEK PABHO 8 CM.
JlaHo: «, Aex, BEx,C €,
BK=KD, CM=MD,
AB=AC=BC=AD=BD=CD=8 cm
K / M 1) nmepecekarorcst it KM «

2) Haitu Py
Z C

o A

Pemenue:

1) Touka K sBisiercst cepenunoit otpe3ska BD, Touka M- cepenuna otpe3ka CD. 3HauuT oTpe3ok
KM - cpennss nunus tpeyronbauka BCD.

[To cBOMCTBY CpenHEN JTMHHUM TPEYrojibHHKAa KM||BC, KM = %BC. CnenoBatenbHo, oTpe3ok KM
napajuiefieH ImpsIMOM, Jiearied B IUIOCKOCTH. [lo mpu3Haky mapajuienbHOCTH MPSMOM M TUIOCKOCTH,
oTpe30k KM U I10CKOCTh apajliesibHbI, T.€. HE MEPECEKAKOTCA.

2)Pyxy = AK + AM + KM

KM =-BC KM =4cm.

Pacemorpum tpeyromsauku ACD u ABD: AC=AD=AB=CD=BD, 1.e. ACD u ABD- paBHblc
PaBHOCTOPOHHUE TPEYroJbHUKH, a oTpe3ku AM u AK- menuanbl ¥ BBICOTBI 3THUX TPEYrOJIbHUKOB.
Haiinem 3tu oTpe3ku:

AK = AM = VAC? — MC?

MC = 4 cMm.

AK = AM =82 — 42 =64 — 16 = /48 = 4/3 cm
Paxy =4 +4V3 +4V3 =44+ 8V3cu

3amgauga Ne 2

Ocnoanne AD tpaneruu ABCD naxomautcs Ha ruiockoctu P, a ocHoBanue BC otcTouT oT Hee Ha

o o DA 7
5 cMm. Haiigute pacCToOAHNUEC OT TOYKHU IMEPCCCUCHUA NUArOHaJICu [0 IIJIOCKOCTU P, €CJIIn B3

-
Jano:
) ABCD - tparerus,

— N | b4 7 BBy;=5cm, BB1-P
CB 3

A\ Haiitu: paccrosiure ot M o mmockoctu P

Pemenne

1) U3 touku M nposesnem k minockoctu P nepnennukynsip OM. CnenoBatenbHo, OM- paccTosiHUe
or M 1o miockocru P.

2) Paccmotpum AADM u ACBM

£BMC = £DMC KakK BEPTHKaJIbHbIE

£CBM = £ADM Kak HakpecTJexalue npu napamienbHbix npsmsix BC u AD u cexymieit BD.

DA DM AM
3HauuT, AADM ¥ ACBM MOIOOHBEI U — = — = —,
CD BM cM
ba _7_,Dba_DM _aM _ 7
513;1_37 CD_BI\;I_CM_3 5
—=-= DM =—BD,BM =—BD
BM 3 10 10

112



3) Paccmotpum ABB,D u AMOD
2D — obmmit, £BB;D = £4MOD = 90° = ABB,D ~ AMOD

BBy _ BD
MO ~ MD
BBy _ BD _ 10
MO ~ 07BD 7
7
MO = —BD
10

MO =Z-5=35cm.
OtBerT: 3,5 cm.

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Onenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUA K OLEHKE "OTJIIMYHO", HO JOIMYILEHbI
2-3 Henmoyera.

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh MPaBUIBHBIE PE3yAbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS padOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABMIILHBIX BBIBOJIOB.

Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

I[IpakTuyeckoe 3ansaTue Ne 44

«Pemenue 3a1a4 Ha NEPHNECHAUKYJIAPHOCTD l'[pﬂMOﬁ H IIJIOCKOCTH)»

Heap padorbi: Hayunthbest Mcmosnb30BaTh NpU3HAK MEPHEHAMKYISIPHOCTH MPSAMOM M MIJIOCKOCTH,
TEOpEMY O TpexX NMEPNEHANUKYIISIPax MPU PEIICHUH 3a/1a4.

IIpakTnyeckas padora ¢popmupyer:
I1P61. BrageHue MeronamMH JOKa3aTelabCTB, AJTOPUTMAMM pELICHHs 3aaad; yMeHue (popMyaupoBaTh

OTpesieNieHus, aKCHOMBI U TEOPEMBI, IPUMEHATh UX, MPOBOAUTH JOKa3aTelbHbIE PACCYXACHUS B XOJe
pelieHus 3aaay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOUYKA, MPsAMasi, IIIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBINA YToOJ,
CKPEIIMBAIOIINECS TPSAMbIEe, MApaUIeIbHOCTh M TMEPIEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MCXKAY NPpAMBIMHU, YTOJI MCKIAY HpﬂMOfI H IIOCKOCTBIO, YTOJI MCKAY IJIOCKOCTAMHU, PACCTOSAHHUE OT TOYKHU
A0 INIOCKOCTH, PACCTOAHUE MCKAY NPAMBIMU, PACCTOAHUC MEKAY IJNIOCKOCTAMH, YMCHUC HUCIIOJIb30BaTh
IpU pELIeHUH 3aJa4 H3y4yeHHble (PaKThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12. ymeHHE BBIYUCIITH T€OMETPUYECKHE BEIWYHMHBI (IJIMHA, YrOJ, IUIOMadbh, O0BEM, IUIOMIAb
MOBEPXHOCTH ), UCTIONIB3Ys U3YUCHHBIE (POPMYIIBI U METO/IBI;

[IPyl. ymeHme omepupoBaTh NOHATUSMHU: OMpPEICICHHUE, aKCHUOMa, TeOpeMa, CJEJICTBHUE, CBOICTBO,
MpHU3HAK, JIOKa3aTelIbCTBO, PAaBHOCHIbHBIE (DOPMYITHPOBKU; yMeHHe GOPMYyIUpOBaTh OOpaTHOe W
IIPOTUBOIIOJIOXKHOE YTBEPKICHUE, IPUBOAUTHE IIPUMEPHI U KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJ
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MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTelbHbIE PacCyXIECHUS MPH PEIIeHUHU 3ajad, OLIEHUBATh
JIOTUYECKYIO MTPaBUIIBHOCTD PACCyKICHUI;

[1Py14. ymenue cBOOOAHO OINEPUPOBATH MOHATHAMHU: TOYKA, MpPsMast, IUIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIyY, IIIOCKUM yToJj, ABYTPAHHBIN YTOJI, TPEXTPAHHBIN yroJ, NEPECEKAIOIINECS, MAPAIIIETbHbIE U
CKPEILMBAIOIINECS TPsMbIE, MapaUIEIbHOCTh M NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpsIMBIMH, YTOJ MEXKIy MPSAMOH U IIJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMH, YMEHHE
UCIOJIb30BaTh MPH PEIICHUH 3a/lad H3ydeHHbIe (DaKThl U TeOpeMbl IUIAHUMETPUHM; YMEHHUE OLIEHHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEePUPOBATH MOHSATUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOTPAaHHUK, NpU3Ma, MupaMuia, Gurypa u moBEpXHOCTh BpAIICHHUS,
WINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYCa U IIMIMHIPA, TapaJljiebHbIe OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ IOBEPXHOCTH BPAIICHU S, UX CEYCHUS,
B TOM YHCJI€ C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENIEHO (hOPMYJIUPOBATH ONPEAEICHUS 3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
MpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTb UX; YMEHHE MPOBOAMTH
kinaccupukanuo ¢GUryp MO pazIUYHBIM [PH3HAKaM, BBHIMNOJIHATH HEOOXOAUMBIC JTOTIOJHUTEIbHBIC
MIOCTPOCHUS;

[1Pyl15. ymeHune cBOOOJHO ONEpUpPOBATh MOHATUAMU: IJIOLAAb PUTYpPbI, 00bEM (UTYpbI, BEIMYMHA YIJIa,
paccTosiHue OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMU, PACCTOSHUE MEXAY IIIOCKOCTSAMH,
wiomaas chepsl, IUIOMAAb MOBEPXHOCTH NHPAMHJBL, TPU3MBI, KOHyca, IMJIMHApa, 00BbeM Kyoa,
IPSIMOYTOJIBHOTO Tapaiiesienunesaa, NupaMuabl, Npu3Mbl, IWIKHAPA, KOHYyca, [1apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX PUTYD;

Boinosinenue padorsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3aaad NpoPecCHOHAIBbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBisITh yCTHYIO M TUCBMEHHYI0O KOMMYHHKAIIUIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
deneparyy ¢ y4eTOM 0COOEHHOCTEN COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTa

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

3ananne:

M- KOJIMYECTBO OYKB B UMEHU
N- KOJINYeCTBO OYKB B (pamMHIINU
p- MecsILl pOKICHUS

3amaualNel

Han pom0 ABCD. M3 Touku nepeceueHus ero nuarosaneil nposeneH orpe3ok OF, Tak, uto AF =
CF, BF = DF. Jlokaxute, ytro OF mepneHauKyIspeH MiIocKocTu poMbOa, orpe3ok AC neprneHauKyinspeH
mwiockoctu BDF.

3agaua Ne2

Jlan paBHOOenpeHHBIN TpeyrombHUK ABC. AC= BC = n cM, AB= m+ 5 cm. 13 BepmmHb! yria C
IIPOBEJIEH K IUIOCKOCTH neprneHaukyisip CD, paBHbiii p cM. Haiinure paccrostHie oT Touku D 10 cTOpoHBI
AB.
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3amaua Ne3

Touku A u B nexxar B mockoctu oo, M — Takass Touka B TIPOCTPAHCTBE, HJIsi KOTOPOH AM =
m,BM = nu OpPTOrOHAJbHAs TPOCKIMS Ha IUIOCKOCTh o@ oTpe3ka BMB Tpu paza OGonbiie
OpPTOTOHANILHOM MPOEKUMU Ha 3Ty IUIOCKOCTh oTpe3ka AM . Haiinute paccrosuue ot Touku M mo
MIJIOCKOCTH ¢ .

3amaua Ne 4

BricoTa mnpsiMoyrosnbHoro tpeyroibhuka ABC, omylneHHass Ha THIIOTEHY3y, paBHa P cm. U3
BepmiuHbl C IpsAIMOTO ~ yrila BOCCTaBJIIGH K IUIOCKOCTH  TpeyronbHuka ABC nepnenauxynsap CM,
npudeM CM = m +n cM. Halinure paccrosinue ot Touku M 1o runorenyssl AB.

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. BHUMareapHO IPOYUTANTE YCIOBUE 3a/1a4H.

2. 3anummTe, YTO B 3aJla4e JaHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiite yclOBUE 3a/lauu, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcomuuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 3a/1a4H.

4. Pemre 3aga4dy. 3anuiimMre OTBET.

[Ipu pemienuu 3agad Ha STy TEMY HUCHOIB3YETCS OMpPEIETICHHE MEPIEeHIUKYISIPHBIX MPSMON H
IIJIOCKOCTH, TIPU3HAK MEPIEHIUKYISIPHOCTH MPSIMOM U IIOCKOCTH, TEOPEMBI O TPEX MEPIEHAUKYIApaX, a
TaK)Ke Balllk 3HAHUS U3 INIAHUMETPUHU

Xox pabdoThI:

3amaua 1

N3 Toukm mepeceueHus auaronaner mapamienorpamma ABCD mposenen orpe3ok OM Tak, 49TO
MA = MC,MB = MD. [lokaxuTte, 4To oTpe3ok OM mneprneHauKyaspeH II0CKOCTH MmapajuiesiorpaMmma.

JlaHo:
M ABCD - napannenorpaMmm
ACNBD =0
MA = MC,MB = MD
D c Jlokazate: OM-(ABCD)
0
A E
JlokazaTenbCcTBO

1) Paccmorpum tpeyronsHuku AOM u COM. OM - obmiast ctopoHa, MA = MC 1O YCIIOBHIO, AO =
OC 1O CBOWCTBY AMaroHajled mapajuieaorpamma. 3Ha4MT, TPEYroJdbHUKH PaBHBI 110 TPEM CTOPOHAM, T.€.
4AO0M = 4COM. CnenoBarenbHo, ZAOM = £COM.

T. K. 9TH yIJIBI CMEXXHBIE U PABHBIE, TO OHU PABHBI 110 900, T.c. OM 1L AC.

2) Paccmotpum TpeyronbHukn BOM u DOM. OM - oOmas cropoHa, MB = MD 1O YCIIOBHIO,
BO = 0D 1o CBOMCTBY AMaroHajei napajienorpamma. 3Ha4uT, TPEYroJbHUKNA PAaBHBI IO TPEM CTOPOHAM,
T.€. 4BOM = 4DOM. CnenoBaTenbHo, 2BOM = 2DOM.

T. K. 9TH yIJIbl CMEXKHBIE ¥ PaBHBIE, To oHr pasHsl 1o 90°, T.e. OM LBD.
3) OM 1 AC.

OM L BD} = OM L (ABCD ) no npusHaKy nepreHuKyJAsspHOCTH NPSIMOH U MJIOCKOCTH.

3anaya 2

Croponsl TpeyroapHuka 10 cM, 17 cm u 21 cM. M3 BepiinHbl O0JIBIIETO yIila 3TOTO TPEYTOJIbHHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro IUNIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosHME OT €ro KOHIIOB 10
00JIbIIIEN CTOPOHBI.

Jano:
¢ b AABC,AB =10 cm,BC = 17cm, AC = 21cMm
Mo ' BD--(ABC),BD = 15cm
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Haiitu paccrosuue or B u D o AC

Pemenue
1) JomoaHuTENBHOE MMOCTPOCHUE: MPOBeAeM BM L AC.

3nauut, BM- paccrosnue ot B no AC.
DM — HakJiIOHHas
BM — npoekinus HakjJoHHOU ¢ = DM L AC = DM — paccrosanue ot D no AC.
BM L AC.

2) s toro, uroObl HalTH BbicoTy BM Tpeyronbanka ABC, BBIYMCIMM CHaudaja €ro IUIONIajib,

ucnonb3ys gopmyiy lepona S, =/p-(p—a) @ —b)-(p—c), p=""—
10+17+21
=— = 24 cMm

Sapc = /24 (24— 10) - (24 — 17) - (24— 21) = V24 - 14 -7 - 3 = 84cm?
3) 3anuiem GopmyiTy TSl BBIMUCICHUS TUIOMAIn S, = %ah

[Tpumenum 3Ty GopMyiTy K HalIeMy TPEYTOJIBHHUKY: S,apc = §AC - BM.
Beipasum u3 3toit popmynst BM:  BM = 25:%
2:84

BM =—=8cmM
21

4) Paccmotpum TpeyronbHuK BDM- npsiMoyroibHbId, T.K. BD L (ABC).

ITo Teopeme [MTudaropa naiinem DM:

DM? = BD? + BM?

DM? = 152 + 82 = 289

DM =+289 =17 cm

OTBeT: pacCTOSIHUS OT KOHIIOB NIEpIEeHUKYJIsIpa 10 cTopoHbl AC paBHbI 8 cM U 17 cm.

®opma npeacTraBaeHus pe3yJabTaTa: BHIIOJHEHHOE 33aJaHHE.

Kputepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEe0oOXOIMMOM TOCIIeN0BaTEIbHOCTH JEICTBUI; B OTBETE MNPAaBUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BHIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIIEHBI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIIOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NMPAaBUJIbHBIE PE3yJibTaThl M BBIBOJBI, B XOE
MpOBeACHUS PAaOOTHI OBUIH JOMYIIEHBI OITHOKHY.

Ounenka ""Hey10BJIETBOPUTEIBHO" CTAaBUTCS, €CIIM paboTa BBHIIOJIHEHA HE MOJHOCTHIO WK 00BEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIBHBIX BBIBOJIOB.

Tema 4.2. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

IIpakTnyeckoe 3ansitue Ne 45

«PemieHue 3a1a4 HA NPUMEHEHHE TEOPEM O TPEX MePHEeHAMKYJISAPax»

Heanb padorbl: HayunThcs MCHONIB30BaTh MPU3HAK MEPHIEHAUKYISIPHOCTH NPSIMOM M IIJIOCKOCTH,
TEOpPEMY O TpeX NEPHEHANKYIIAPAxX IIPU PELICHUU 3a/1a4.

IpakTuyeckasi padora popmupyer:
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[1PG1. BnajgeHue MeToIaMHU J0Ka3aTeNbCTB, AJTOPUTMAMM pEIICHUs 3aaad; yMeHue (HopMylIupoBaTh
OnpeeleHUsl, aKCUOMbI U T€OPEMbI, IPUMEHATh UX, MPOBOJUTH J0KAa3aTEIbHBIE PACCYKIICHUS B XOJE
penieHus 3aay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsAMasi, INIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YroJI,
CKpEIIUBAIOIINECS MPsIMbIE, MAPAIETbHOCTh M TEPIEeHIUKYISIPHOCTh MPSMBIX W IUIOCKOCTEH, YroJj
MEXIY IPSIMBIMU, YTOJI MEXAY IPSIMON U TJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PaCCTOSIHUE OT TOUYKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU pPELICHUH 3a7a4 H3ydyeHHbIe (AKThl M TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHHWBATh pa3Mephl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12. ymeHHE BBIYUCIATH T€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, OOBEM, IUIOMIAb
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYIIBI U METO/IBI;

[IPyl. ymenue omepupoBaTh MOHATHSIMHU: OIpPEACIICHHE, aKCUOMa, TEOpeMa, CJIEJICTBHUE, CBOMCTBO,
MPHU3HAK, JIOKA3aTeJIhCTBO, PAaBHOCHIIBHBIE (DOPMYIHPOBKH; yMeHHE (OPMYIUPOBAaTh OOpaTHOe W
MPOTUBOMNOJIOKHOE YTBEPKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATh METO]I
MaTEeMaTHYeCKON MHAYKIWHU; TPOBOAUTD JOKA3aTEIbHBIC PACCYKIACHUS MPU PELICHUH 3a/1ad, OIICHUBATh
JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHUIA;

[1Pyl14. ymenue cBOOOAHO OMEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAaHHbIN yroJi, NePeCEKarolnecs, apaijieabHble U
CKpEIIUBAIOIINECS TPSMbIE, MapaUICTbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
WCIIOJIb30BaTh MPH PEIICHUU 3aJlad M3y4eHHbIC (DAKThl M TEOPEMbl ITUIAHUMETPHH, YMEHHUE OICHUBATh
pa3Mepbl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuia, Gurypa u MoBEPXHOCTh BpAIICHUS,
WIMHIIP, KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEYEHHS KOHYCa U IIUIUHAPA, apaJuiebHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTh, Kacawlascs cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
ceueHrne MHOTOTpaHHHKa, 1300pakaTb MHOTOTPaHHUKHU, (DUTYPHI U IOBEPXHOCTH BPAICHUS], UX CEUYCHUS,
B TOM YHCJI€ C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB; YMEHHUE MIPUMEHATH CBONCTBAa T€OMETPUUECKUX PUTYD,
CaMOCTOATENLHO (POPMYIIHPOBATH OMPEIEICHUS U3y4yaeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TeOMETPUUECKUX (Uryp, OOOCHOBBHIBATH WJIM OMNPOBEPrarh HX; YMEHHE MPOBOIUTH
Kiaccupukanuio (GuUryp mo pazaudYHBIM TPHU3HAKAM, BBITIOJHATH HEOOXOIUMBIE JOTOJHUTEIHHBIC
MIOCTPOEHHS;

[TPy15. ymeHnue cBOOOIHO ONEpUPOBATh MOHATUSAMU: MJIOMAAb PUTYPBI, 00beM (UTYpHI, BETUYUHA yTIIa,
paccTosTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY HMPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
wiomanb chepsl, IUIOMATs, TMOBEPXHOCTH NHPaMUABI, MPU3MBI, KOHyCa, LUIUHApPA, 00bEeM Kyoa,
MPSIMOYTOJIBHOTO TIapaljIeNIenuIe a, TUPaMIIbl, TPU3MBI, ITUINHAPA, KOHyCa, IIapa; YMEHHE HAaXOIUTh
OTHOIIIEHHE 00BEMOB MOJAOOHBIX PUTYD;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh crnocoObl pemieHus 3afad MNpo(ecCHOHANBHOW AEATENbHOCTH HPUMEHHMTENBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoit
denepanyy ¢ yueToM 0COOEHHOCTEHN COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTa
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MarepunanbHoe obecneyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU
N- KOJTMYECTBO OYKB B (haMUJTUU
p- Mmecsn poXIaACHUS

3amaua Nel

Touku A u B nexxar B miockoctu oo, M — Takas Todyka B TIPOCTPAHCTBE, MJIsi KOTOPOH AM =
m,BM = nud OpPTOTOHAJIbHAs TIPOCKIMS Ha IUIOCKOCTh o@ oTpe3ka BMB Tpu paza OGosnbiie
OPTOTOHAJILHOM TMPOEKIMU Ha ATy IUIOCKOCTh oTpe3ka AM . Hailimute paccrosuue ot Touku M mo
MIJIOCKOCTH ¢ .

3amgauga Ne 2

BricoTa mnpsiMoyronbpHOro tpeyroibHuka ABC, omylneHHas Ha THIIOTEHY3y, paBHa P cm. U3
BepimnHbl C IpsIMOro  yria BoOcCTaBlIeH K IUIOCKOoCcTH  TpeyronbHuka ABC nepnenauxymsp CM,
npuueM CM = m +n cM. Haligure paccrosinue ot Touku M 1o runorenyssl AB.

3agaua Ne3

N3 TouknM Ha MIOCKOCTh MPOBEAEHBI IBE HakJIOHHBbIC mMHOW 12 m 15cMm. Ilpoekuum sTmx
HAaKJIOHHBIX OTHOCATCS Kak 2:3. HaliTu paccTosiHME OT JaHHOW TOYKH J0 MJIOCKOCTH.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. BHUMaTeNnbHO IpOYUTANTE YCIOBHE 3a/IaUH.

2. 3anuiuTe, 4TO B 3a/1a4e JaHO, CAEAiTe PUCYHOK.

3. [Ipoananu3upyiite ycioBue 3aJayuu, pacCyxaas OT TOrO, YTO HY)KHO HalTu. BcmoMuuTe, kakue
TEOpeMbI U (DOPMYITBI TIOHATO0SATCS TIPU PEIICHUH 3a/1a4H.

4. Pemnre 3aga4dy. 3anuiinTe OTBET.

[Ipu pemieHun 3amad Ha ATy TEMY HCIIOIB3YETCS ONpEeiIeHUE MEPICHIUKYIIPHBIX MPSMON H
IIJIOCKOCTH, MTPU3HAK MEPIEHIUKYISIPHOCTA MPSIMOM U TJIOCKOCTH, TEOPEMBI O TPEX MEPHNEHIAUKYISIPAX, a
TaKKe BalllM 3HAHUSA U3 TITAHUMETPUU

Xoa paGoTsI:

3anayga 1

W3 touku mepecedenus auaroHained napamuienorpamma ABCD mposenen orpesok OM Tak, 4To
MA = MC, MB = MD. Jlokaxwure, 4T0 0Tpe30Kk OM NepneHauKyisipeH I0CKOCTH Mapajuienorpamma.

Jano:
M ABCD - napaJjuiesiorpaMm
ACNBD =0
MA = MC,MB = MD
D c Jlokazats: OM-(ABCD)
o)
A E
JlokazaTenbCcTBO

1) Paccmorpum tpeyronpHukn AOM u COM. OM - oOuias ctopoHa, MA = MC 110 yCIIOBHIO, AO =
OC 1O CBOMCTBY JUaroHaJed NnapajjesnorpamMmma. 3Ha4uT, TPEYTOJIbHUKU PaBHBI 110 TPEM CTOPOHAM, T.€.
AAOM = 4ACOM. CnenmoBaTensHO, ZAOM = 2COM.

T. K. 9TH yIJIbl CMEXKHEIC M PaBHBIE, TO OHH paBHsI 110 90°, T.e. OM L AC.

2) Paccmotpum Tpeyronbauku BOM u DOM. OM - olmiast ctopoHa, MB = MD MO YCJIOBHIO,
BO = 0D 110 CBOMCTBY JUaroHajeil napajjiesiorpaMmma. 3Ha4uT, TPEYTOJbHUKHA PABHBI IO TPEM CTOPOHAM,
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T.€. 4ABOM = 4DOM. CnegoBarenbHO, £BOM = £DOM.

T. K. 3TH yIJIbI CMEXHBIE U PABHBIE, TO OHU PABHBI 110 90°, r.e. OM L1BD.
3) OM L AC'} = OM L1 (ABCD ) o npu3sHaKy neprneHAUKyJISIPHOCTH IPSMOM U MJIOCKOCTH.
OM L BD
3anaya 2
Croponsl TpeyronbHuka 10 cm, 17 cMm u 21 cM. M3 BepmmHBI OOJIBIIETO YIIa 3TOTO TPEYrOJIbHUKA
IIPOBEJIEH MEPNEHAMUKYISAP K €ro IUIOCKOCTH, paBHbIM 15 cM. Haiinure paccTosiHuE OT €ro KOHIIOB /0
00JIbIIIeH CTOPOHBI.
Jlano:
¢ b AABC,AB =10 cm,BC = 17cm,AC = 21cm
e BD-(ABC), BD = 15cMm
— Hatitu paccrostaue ot B u D o AC

Pemienue
1) JlononHuUTENbHOE OCTPOEHHUE: IPOBeIEM BM L AC.
3nauut, BM- paccrosaue ot B 1o AC.
DM — HaKJ/JIOHHas
BM — npoeknus vHakjaoHHo i = DM L AC = DM — paccrosaHnue ot D o AC.
BM 1 AC.

2) [ns toro, utoObl HaiiTU BhiIcOTY BM TpeyronsHuka ABC, BbUMCIMM CHadajga €ro IUIOHIAllb,
a+b+c

ucnons3ys popmyny ['epona S, = \/p “p—-a)-p—b)-(p—c), p= —

10+17+21
=— = 24 cMm

Sppc = /24 (24— 10) - (24 — 17) - (24 — 21) = V24 - 14 - 7 - 3 = 84cm?
3) 3anumiem Gopmyiy sl BBIYUCICHUS IUIOMAINA S, = %ah

[TpumenuM 3Ty GOpMyITy K HallleMy TPEYTOIbHUKY: S apc = iAC - BM.
5 . _ 2SaBC
Beipasum u3 stoit hopmynst BM:  BM = ===
BM =22 =g cm
21

4) PaccmoTpuMm TpeyronibHUK BDM- npsiMoyronbHbIi, T.K. BD L (ABC).

[To Teopeme [Mudaropa naitnem DM:

DM?* = BD?* + BM?

DM? = 152 + 8% = 289

DM =289 = 17 cm

OTBeT: pacCTOSHMS OT KOHIIOB NIEPIIEHAUKYJIIsIpa 10 cTopoHbl AC paBHBI 8 cM 1 17 cm.

(I)opMa npeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHUE.

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIO/IEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISACT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO'" CTaBUTCS, €CJIM pabOTa BHITIOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIILHBIX BHIBOJIOB.
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Tema 4.2. [Ipsimble ¥ JIOCKOCTH B POCTPAHCTBE

IIpakTyeckoe 3ansaTue Ne 46

«Pemenue 3aga4 Ha nmapauieJIbHOCTb IJIOCKOCTE»

Henp padorpi: HayuuTbes MCIONB30BaTh MPU3HAK IMApaJIEIbBHOCTH IUIOCKOCTEM M CBOMCTBa
IapaJuIeIIbHBIX IUIOCKOCTEH IIPH PEILICHUN 3a]au.

IIpakTuyeckas padora popmupyer:
[1PG1. BnajgeHue MeTOIaMU J0KA3aTeNbCTB, AJTOPUTMAMM PEIICHUs 3aJad; yMeHue (opMyIupoBaTh

OIpeJIeJIEHUs, aKCUOMBI U TEOPEMBI, IPUMEHSTh UX, MPOBOAUTH J0KA3aTeJbHbIE PACCYXKIEHHS B XOe
pelLeHus 3a1a4;

ITP69. ymeHnue onepupoBaTh MOHATUAMU: TOUKA, MpsMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYIPAaHHbIN yrod,
CKPEILMBAOIIMECS TPsAMBbIE, MapalIeIbHOCTh U MNEPHEHIAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXy IPSIMBIMH, YTOJl MEXAY IPSIMON U MJIOCKOCTBIO, YTOJl MEXKAY IUIOCKOCTSIMU, PaCCTOSIHUE OT TOYKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]y NMPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSAMU; YMEHHUE HCII0JIb30BaTh
OpU pelIeHUH 3a/1a4 HM3y4YeHHbIe (DAKTbI M TEOpeMBbl IUIAHUMETPUHU; yYMEHHE OIEHHBATH pa3Mepsl
00BEKTOB OKPYXKAIOIIEro MHUpa;

I1P612. ymeHHe BBIUUCIATH T€OMETPUYECKHUE BEIMYMHBI (AJIMHA, YToJI, IUIOMIAJb, O0bEM, IUIOIAIb
MIOBEPXHOCTH), UCIOJIb3Yys U3y4EHHbIE (POPMYJIIBI U METOBI;

[1Pyl. ymeHue omepupoBaTh IOHSTUSAMH: OIpEICIIEHHE, AaKCUOMa, TeOpeMa, CIEeACTBUE, CBOMCTBO,
MPU3HAK, JIOKA3aTeNbCTBO, PABHOCHIBHBIE (DOPMYITMPOBKU; YMEHHE (OPMYIHPOBATH OOpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPkKACHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BaTh METO]
MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTh JAOKa3aTeNbHbIE PacCyX/IE€HUS NMPH PEIIeHUHU 3aja4, OLIEHUBATh
JIOTUYECKYIO MPaBUIILHOCTD PACCYKICHUII;

[1Pyl4. ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMM: TOYKA, MpsAMas, IIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUH YroJl, IBYITPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, IEpECEKaoIUECs, apajleIbHbIE U
CKPEILMBAIOIINECS TPSMBIE, MApaUIENbHOCTh M NEPIEHIUKYISAPHOCTh NPAMBIX M IIJIOCKOCTEH, Yroil
MEXIY MpSIMBIMU, YTOJ MEXKIAYy MNPAMOH U IIIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMHM; YMEHHE
UCMOJIb30BaTh MPU PELICHUH 337134 U3Y4YeHHbIe (DAKThl U TEOPEMBl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHE ONEepUPOBATH MOHATUSMU: MHOTOIPAaHHUK, CEUCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MUpaMuia, GUrypa u MoBEPXHOCTh BpAIICHUS,
LUWIMH]P, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IWJINHAPA, apaieIbHble OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IUIOCKOCTh, KAacaromascs cepsl, INHAPA, KOHYCa; YMEHUE CTPOUTh
CeyeHHe MHOTOIPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (UTYpHI ¥ TTOBEPXHOCTH BpAICHUS, UX CEUCHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOMCTBA T€OMETPHUECKUX QUTYP,
CaMOCTOSITENTLHO (POPMYJIMPOBAThH ONPEAEICHUS U3Y4aeMbIX (DUTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
Kjaccupukaluuo ¢GUryp MO pa3IU4HbIM MpPHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOTOJHUTEIbHBIE
MIOCTPOCHUS;

[1Pyl15. ymeHue cBOOOJHO ONEpUpOBaATh MOHATUAMU: IJIOAAb PUTYPBI, 00bEM (UTYpBI, BEIMYMHA yTIIa,
paccTosiHue OT TOYKU JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY HPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTIMH,
wiomaab chepsl, IUIOMAAL MOBEPXHOCTH NHPaMHJIbL, TPU3MBI, KOHYyca, IHJIUHApa, O0bEeM Kyoa,
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IPSIMOYTOJBHOTO Tapaiesienuiea, MTUpaMHuIbl, TPU3MBbI, [IMHPA, KOHyCa, [1apa; YMEHHE HaXOIUTh
OTHOIIICHHE 00BEMOB MOI00HBIX PUTYD;

BoinosineHune padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BreiObuparh crmocoObl pemeHusl 3a1a4 mpodecCHOHATbHON IESITeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 05 OcymiecTBaATh YCTHYIO U TUCbMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM sA3bike Poccuiickoin
denepanyy ¢ y4eTOM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOT'O KOHTEKCTa

MarepunanbHoe obecrnieyeHue:
WunuButyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbI, KOHCIICKTHI JICKIHH.

3aganme:

M- KOJIMYECTBO OYKB B IMCHH
N- KOIWYecTBO OYKB B (paMHIIUU
p- Mmecsn poKIaACHUS

3agaua Ne 1

Mexny AByMs NapajljieJIbHBIMU IUIOCKOCTSIMH 3aKJIIOYEH OTPE30K, MIMHOM m+n cM. Haligure
IIPOEKLIMN ITOTO OTPE3Ka Ha KAXKAYIO INIOCKOCTh, ECIIM PACCTOSIHUE MEKY INIOCKOCTSAMH PABHO 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 cM. IIpoekunsa HakinoHHOM AC Ha OIHY U3 IUIOCKOCTEH
paBHa m cM. Yemy paBHa NpoeKi s HaKJIOHHON BD?

3anmaga Ne3

Mexny AByMsl TapauieIbHbIMA TUTocKocTssMu P 1 Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexar B miiockoct P), AC=m+n+p 1M, BD = m+n AM , pazHocTs npoekuuit AC u BD Ha onny u3
IJIOCKOCTEN paBHa m 1M . HaliquTe MIMHBI 3TUX MIPOEKUUN U PACCTOSHUE MEKY INIOCKOCTSIMH.

Ilopsinok BbINOJHEHHS padOThI:

1. BHMMaTeapHO MPOYUTANTE YCIOBHUE 3a1aUH.

2. 3anuiunTe, 4TO B 3a/1a4e JaHO, CAeNaiTe PUCYHOK.

3. IIpoananu3upyiite yciloBUE 3aauu, paccyXkas OT TOTO, YTO HY)KHO HaWTH. BcnomuuTe, Kakue
TeopeMbl U (HOPMYJIBI TTOHAIOOSATCS TIPH PEUICHUH 3a1a4H.

4. Pemnte 3amauy. 3anyIINTE OTBET.

[Ipn pemeHun 3agad Ha 3Ty TEMY MHCIIOJIB3YETCS ONpPENEICHHUE MapajlIeNIbHbIX IIOCKOCTEH,
IIPU3HAK NapajlJIeIbBHOCTH INIOCKOCTEN, TEOPEMBI O NapajuIEIbHBIX TUIOCKOCTSX, & TAK)KE BAIlIU 3HAHUS U3
TUTAaHUMETPHUH

Xox pa0doThI:
3anmaga Ne 1
Mexnay nBymMs NapajUIeIbHBIMU IUIOCKOCTSMM 3aKJIIOYEH OTpe3ok, anuHoul 10 m. Haiinure
IIPOEKIIMU ITOTO OTPE3Ka Ha KAKIYIO IJIOCKOCTh, €CIIU PACCTOSIHUE MEXAY IUIOCKOCTSIMH PABHO 8 M.
Hano:
a//B,AB =10 cm
AC+S,AC=8cM
Haittu nmpoexunun AC
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Pewenne

1) Tak kak IUIOCKOCTH TNapajieibHBI, TO PACCTOSHUE MEXAY HUMH - 3TO nepreHaukyisip AC.
[Toctpoum npoekiuto orpeska AB Ha miiockocTs . 910 oTpe3ok BC.

2) Paccmorpum tpeyroabHuk ABC- npsMOyrobHbIil.

ITo Teopeme ITucdaropa AB* = AC? + BC?

AC? = AB? — B(C?

AC? =10%-82=100—-64 = 36

AC=6 cm.

Tax Kak MJI0CKOCTH MapaiielbHbl, TO IPOEKLIHUN OTPE3KA HA 3TH IJIOCKOCTH OyIyT paBHBI.

3anaya Ne 2

[Inockoctu M u P mapamenshsl. M3 Touek A u B miockoctu M mpoBefieHbl K TIOCKOCTH P
Haksionuele AC= 37cm u BD=125 cm. Tlpoekuus naknonnoit AC Ha oHy U3 IUTOCKOCTEH paBHa 12 cM.
Uemy paBHa npoekuus HakIoHHOH BD?

JlaHo: M | P,AE M,BE M

I AC =37 cM,BD = 125 cm

A B AE 1 P,BK 1 P,CE =12cMm
Haittu: KD

/:L—E h\k/

Pemenue

1) Paccmotpum tpeyronbHuk ACE- npsiMoyroiabHbIH.
ITo Teopeme ITudaropa AC? = AE? + CE?

AE? = AC? — CE*? AE? =37?—-12% = 1369 — 144 = 1225
AE=35 cm.

2) Paccmotpum TpeyronbHuk BKD- nmpsMoyrosbHBbIi.
[To Teopeme IMudaropa BD? = KD? + BK?

KD? =BD? —BK? AE=BK, kak paccTrossHuA MEXy NapajelbHbIMHU MIOCKOCTSIMH.
KD? = 125% — 352 = 15625 — 1225 = 14400

KD= 120 cm.

Ortset: npoekuus BD pasna 120 cm.

3amaua Ne3

Mexny AByMs TTapauteIbHbIMA TUTocKocTssMu P Q mpoBenensr otpesku AC 1 BD (Touku A n
B nexar B mnockoctu P), AC=13 cm, BD=15 cm, cymma npoekunit AC u BD Ha onHy U3 miockocteit
paBHa 14 cm . Haliiure JUIMHBI TUX MPOEKIHUNA U PACCTOSTHUE MEXY TUIOCKOCTSIMH.
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Hano: Q | P,AEP,BEP
AC =13 cm,BD = 15cm
CLE‘VK AE L Q,BK 1L Q,CE +DK =14 cm
= Haiitu: CE, AE, DK

Pewenne
1) Paccmorpum tpeyronbHuk ACE- IpsMOYroJIbHbIN.
ITo Teopeme ITucdaropa AC? = AE? + CE?
AE? = AC? — CE?
[lycTb CE = x, Torna DK=14-x.
AE? = 169 — x?
2) Paccmotpum TpeyronbHuk BDK- npsiMmoyrobHBI.
ITo Teopeme ITucdaropa BD? = BK? + DK?
BK? = BD? — DK?
BK? = 225 — (14 — x)% = 225 — 196 + 28x — x% = 29 + 28x — x2
AE=BK, kak paccTossHUs MeXAy NapauieIbHbIMU IIJIOCKOCTIMU
3HauwT,
169 — x? = 29 + 28x — x?
28x = 140
X=5
CE=5 cm, DK=14-5=9 cm
AE =169 — 25 = V144 = 12 cm

OTBeT: pacCTosIHUEC MCKAY IIJIOCKOCTIAMU 12 CM, IMPOCKIHNH HAKIIOHHBIX 5cmu9cm.
(I)opMa npeacTaBJCHUs pe3yjabTaTa: BhIIIOJTHCHHOC 3a/laHKE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €CliM paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTEIOBATENbHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aMiCH, BRIUMCIICHUS, PUCYHKH U TpadUKH.

Ouenka "Xopouio' cTaBUTCS, €CIH BHITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIEHbI
2-3 HemoueTa.

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MOJYYUTh NPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI, B XOJI€
MPOBeICHUS pabOThHI ObUTH JOMYIIEHBI OIIMOKH.

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

Tema 4.2. [Ipsimble ¥ NJIOCKOCTH B POCTPAHCTBE

IIpakTueckoe 3ansaTue Ne 47

«PerieHue 3a/1a4 Ha ABYTPpaHHbIe YIJIbD»

Heas padorbi: Hayuntbes pemarh 3aJadd Ha MPUMEHEHHME MOHATHHA yriia Mexay HpsMoill u
IUIOCKOCTBIO, IBYTPAHHOTO YIJIa, YIJla MEXKAY MIIOCKOCTSIMH.

IIpakTuyeckas padora popmupyer:
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[1PG1. BnajgeHue MeToIaMU J0KA3aTeNbCTB, AJTOPUTMAMM pEUIeHHs 3a/4ay; yMeHue (HopMylIupoBaTh
OnpeeleHUsl, aKCUOMbI U T€OPEMbI, IPUMEHATh UX, MPOBOJUTH J0KAa3aTEIbHBIE PACCYKIICHUS B XOJE
penieHus 3aay;

ITPGY. ymeHue onepupoBaTh MOHATUSAMU: TOYKA, MPsAMasi, INIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YroJI,
CKpEIIUBAIOIINECS MPsIMbIE, MAPAUICTbHOCTh M TMEPHNEHIUKYISIPHOCTh HPSAMBIX M IUIOCKOCTEH, Yroj
MEXIY IPSIMBIMU, YTOJI MEXAY IPSIMON U TJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMHU, PaCCTOSIHUE OT TOUYKU
710 TJIOCKOCTH, PACCTOSIHUE MEX]Y MPSMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
IpU pPELICHUH 3a]a4 H3ydyeHHble (akThl M TEOpeMbl IUIAaHUMETPUHU; YMEHHE OLIEHHWBATh pa3Mephbl
00BEKTOB OKPYKAIOIIEr0 MUPA;

[TPG12. ymeHHE BBIYUCIATH T€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, OOBEM, IUIOMIAb
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYIIBI U METO/IBI;

[IPyl. ymenue omepupoBaTh MOHATHUSIMHU: OIpPEACIICHUE, aKCMOMa, TEOpeMa, CIIEJICTBUE, CBOMCTBO,
MPHU3HAK, JIOKA3aTeJIhCTBO, PAaBHOCHIIBHBIE (DOPMYIHPOBKH; yMeHHE (OPMYIUPOBAaTh OOpaTHOe W
MPOTUBOMNOJIOKHOE YTBEPKACHHUE, NPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, HCIOJIB30BATh METO]I
MaTeMaTHYeCKON MHAYKIWHU; IPOBOAUTH JOKAa3aTEeNIbHBIE PACCYKACHUS MPHU PELICHUH 3a]1ad, OIICHUBATh
JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHUIA;

[1Pyl14. ymenue cBOOOAHO OMEPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, TUIOCKUN yroJj, ABYTPAHHBIN yroj, TPEXTPAHHbBIN YroJl, NEPECEKAIOIINECS, MapAJIICIbHbIC U
CKpEIIUBAIOIINECS TPSMbIE, MapaUICTbHOCTh M MEPHEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YTOJd MEXIy NPsIMOM W TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSAMH; YMEHUE
WCIIOJIb30BaTh MPH PEIICHUU 3a/lad M3y4eHHbIC (DAaKThl M TEOPEMbl TUIAHUMETPUHU; YMECHUE OIICHUBATH
pa3Mepbl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHHKA, MPaBUIbHBIA MHOTOTPAaHHUK, TpU3Ma, MupaMuia, Gurypa u MoBEPXHOCTh BpAIICHUS,
WIMHIP, KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEYEHHS KOHYCa U IMIIMHPA, TapajuieTbHbIe OCH
WM OCHOBAHHIO, CEUEHHUE IIapa, TIOCKOCTh, Kacawlascs cepsl, HIUIUHAPA, KOHYCA; YMEHHE CTPOUTH
ceueHrne MHOTOTpaHHHKa, 1300pakaTb MHOTOTPaHHUKHU, (DUTYPHI U IOBEPXHOCTH BPAICHUS], UX CEUYCHUS,
B TOM YHCJI€ C TIOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUIECKUX (huryp,
CaMOCTOATENLHO (POPMYIIHPOBATH OMPEIEICHUS U3y4yaeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TeOMETPUUECKUX (Uryp, OOOCHOBBHIBATH WJIM OMNPOBEPrarh HX; YMEHHE MPOBOIUTH
Kiaccupukanuio (GuUryp mo pa3aUyYHBIM TPU3HAKaM, BBITIOJHIATH HEOOXOIUMBIC JOMOJHUTEIHHBIC
MIOCTPOEHHS;

[TPy15. ymeHnue cBOOOIHO ONEpUPOBATh MOHATUSAMU: MJIOMAAb PUTYPBI, 00beM (UTYpHI, BETUYUHA yTIIa,
paccTosTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKY HMPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
mwiomanb chepsl, IUIOMIAAs, TMOBEPXHOCTH NHPAMUMABI, MPU3MBI, KOHyca, UWIMHApa, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapaljIeNIenuIe a, TUPaMIIbl, TPU3MBI, ITUINHAPA, KOHyCa, IIapa; YMEHHE HAaXOIUTh
OTHOIIIEHHE 00BEMOB MOJAOOHBIX PUTYD;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparp crnocoObl pemieHust 3aaad Npo(hecCHOHAIBHOW AEATENbHOCTH MPUMEHHMTENBHO K
Pa3IMYHBIM KOHTCKCTaM

OK 05 Ocy1ecTBasTh yCTHYIO M TUCbMEHHYIO KOMMYHHUKAIIMIO HAa FOCY1apCTBEHHOM sA3bIKe Poccuiickoit
denepanyy ¢ yueToM 0COOEHHOCTEHN COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTa
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MarepunanbHoe obecrnieyeHue:
WNunuBuyanbHble 3a1aHNS, CIIPABOYHBIC MAaTEPHAIIbl, KOHCIICKTHI JICKIIHH.

3aganue:

M- KOJINYECTBO OYKB B UMEHU

N- KOJTMYECTBO OYKB B (haMUJTUU

p- Mmecsn poXIaACHUS

1) 3 Toukn A BHE IJIOCKOCTHU IPOBEAEHBI K MJIOCKOCTU NMEPNEHAUKYNISAP AB = n CM U HaKJIOHHBIE
AC u AM, o6pasyiome ¢ miockoctsio yriasr 30°. Haiiaure yrom Mesky HaKIOHHBIME npsMoii. Haiiure
CM.

2) KateTsl MpsMOYTOJIBHOI'O TPEYrOJbHUKA PAaBHBI n CM U n +m cM. OnpenennuTe pacCTOsSHUE OT
BEpIIMHBI IPSMOTO YIJIa 0 MIOCKOCTH, KOTOpasi IPOXOIHT 4epe3 THIoTeny3y u cocrapmser yroa 30° ¢
IJIOCKOCTBIO TPEYTOJIbHUKA.

3) Touku A u B nmexar Ha pebpe mpsimoro aByrpanHoro yria. AA; u BBi- neprnenauxynsper k
peOpy, IpOBEIEHHBIE B PAa3HBIX I'PaHsX, MpUYeM AB = m cM, AA; =n+m cM, BB; = n—1 cm. Haiigure
A1B1.

IHopsaok BbINOJIHEHUS PA0OTHI

1. BHuMareapbHO MPOYUTANTE yCIOBUE 3a/1a4H.

2. 3anuiuuTe, 4TO B 33/1a4€ JAHO, CACIANTE PUCYHOK.

3. [Ipoananu3upyiTe yCclIOBUE 3a/1auH, pacCyxkaas OT TOTO, UTO HYXHO HaiTh. BcomuuTe, kakue
TeopeMbl U (POPMYIIbI TOHATO0SATCS MPU PELICHUH 33/1a4H.

4. Pemte 3a7a4y. 3anuiimuTe OTBET.

[Ipu pemiennn 3aa4 Ha 3Ty TEMY UCIOJIb3YIOTCS ONPEIEICHUS yria MEXAY MPSMOH U IIIOCKOCTHIO,
JBYTPAHHOI'O yIJIa, JMHEWHOI'O yIJla ABYTPAHHOIO YIJIa, @ TAK)KE BalllM 3HAHUS U3 IUIAHUMETPUU.

Xoa paGoTsI:

3agaua 1

Han tpeyronsauk ABC co croponamu AB=9 cm, BC= 6 cm u AC= 5 cm. Uepe3 MeHBIITYIO0 CTOPOHY
MPOXOIMT TIOCKOCTh, COCTABISIONIAs C IUIOCKOCTBIO TpeyrombHuka yron 45°. Haiimute paccrosame
MEXy INIOCKOCTBIO U BEpIINHOM B.

B

o Jano: AABC,AB =9 cm
BC =6cM,AC =5cmMm
AC € a,a = 45°
A D
C

Haittu: Paccrosinue ot B 1o a

Pewenne

1) JlononHUTENbHOE TOCTPOEHUE: IPOBEAEM BD L a = BD — paccTosiHue OT B o miockocTy a.
BM 1 AC = DM 1 AC no TeopeMe 0 Tpex NepleHAUKYJIsapax.

3HauuT, £BMD — NMHENRHBIN IO JByTPaHHOTO yria, ZBMD = 45°,

2) B tpeyronsuuke ABC Haiinem BeicoTy BM.

CHauana BBIUHUCIUM IIJIOMIAIb TPEYroJibHUKA 10 popmyie ['epoHa:

S,=yp-®@-a)-®@-b)-(p—0)

9+6+5
= =10cMm

SABC= V10145=10\/ECM2

Sapc = 3AC - BM = BM = =A5¢
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BM =222 = 4Fen
3) Paccmorpum tpeyroapHuk BMD- npsiMoyrosibHbIN 110 TOCTPOEHHUIO.
B

5D _ sinZBMD
BM

BD = BMsinZBMD
BD = 4vZ - 5ind5° = 422 = 4 cm
OtBert: paccrosiHue ot B 10 miockoctu 4 cm.

3anaya 2
Konner otpeska MK  nexar Ha rpaHsx npsamoro jasyrpaHHoro yria. MMj; u  KK;-
NEePIEeHANKYISPHI K pedpy, npudeMm MK=13 cm, MM =12 cm, M1K1=3 cm. Haiigure KKj.

/"'--.\ JlaHo: < aaf = 90°

/ “"-A: _ MK =13 cm, MM; =12 cm, M;K; = 3 cm
Al B w2 MM; L a, KK, La

/' \ / / Haiitu: KK,

Pemenue

1) Tloctpoum nuHEiHBINA yroa AByrpaHHoro yria. [lyis aToro yepes Touky Mj MpoBelieM OTPe30K

M;E, napannensnsiii u paBubiii KKj.
KK, 1 a, cnegoBaTenbHo, M, E L a.

< MM, E — /iMHe#HBIA yroJ IByrpaHHoro yria, 3Ha4uT < MM, E = 90°.

2) PaccmoTtpum AMEK

ME- nakioHHas Kk minockoctu 8, EM; — ee npoekius Ha 3Ty IUJIOCKOCTh, EM; L EK ( T.k. EM1KiK —
MPSIMOYTOJIBHUK TI0 ocTpoeHuto). CrnenoarensHo, ME L EK ( o Teopeme 0 Tpex MepHneHAuKYIsIpax) u
AMEK — npsAMOyTro/ibHBIH.

[To Teopeme [Mudaropa MK? = ME? + EK?

ME? = MK? — EK? EK=M3K;=3 cMm

ME? = 132 - 32 =169 — 9 = 160

ME = V160 = 410 cm

3) Paccmotpum AMM; K — npsimoyrosibHbI#, T. k. < MM, E = 90°.

ITo Teopeme IMudaropa ME? = MM, + M, E?

M,E? = ME? — MM, 2

M;E%? = 160 — 144 = 16

ME=4 cm.

3naunt, KKi;=4 cm.

OtBet: KK;1=4 cMm.

d)opMa NMpeaACTABJCHUSA PE3yJabTaTa: BBIIIOJHCHHOC 3a/JaHUC.

Kpurepum ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEeI0BAaTeILHOCTH JIEUCTBHI; B OTBETE MPABWJIBHO W aKKypaTHO BBHITIOJIHEHBI BCE
3aMKCH, BEIYUCICHUS, PUCYHKU U TPadUKH.

Ouenka "'Xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.
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Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTW TakKOB, YTO IO3BOJISET IMOJYYUTh MPAaBWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJ€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CENIATh MPABIIILHBIX BBHIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJble Teja

IIpakTyeckoe 3ansaTHe Ne 48

«Pewrenne 3a1a4 HA NPU3MY»
Henanb padorbl: HayunTscs pemars 3a1a4u ¢ IpU3Moit

IIpakTnueckas padora popmupyer:
[1P610. ymeHuwe omepupoBaTh TOHSATHSAMH: MHOTOIPAaHHHMK, CEUEHHE MHOTOTpaHHHKa, KYO,

napaiesienune 1, pu3Ma, nupaMuza, Gurypa u MoBEepXHOCTh BPALICHUs, IWIMHIP, KOHYC, 1ap, cdepa,
ceuyeHHst (GUTYpHl BpAILICHHS, IUIOCKOCTh, Kacaromascs cQepbl, NUINHIPA, KOHYCa, IUIOIMAIb
MOBEPXHOCTH THPAMHUJIBI, TIPU3MBI, KOHYCA, IIIJIMHAPA, TUIOmaab chepbl, 00beM KyOa, IpSIMOYTOIbHOTO
napajiesienunea, MMpamMuibl, IPU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pakaTh MHOTOTPAaHHUKH
Y NIOBEPXHOCTHU BPAILEHUS, UX CEYEHMSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclO3HAaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE DACIO3HABaTb IIPABHJIBHBIC
MHOT'OTPaHHUKU;

[TPG12. yMmMeHHE BBIYUCISTH T'€OMETPUYCCKUE BEIWYHMHBI (IJIMHA, YrOJI, IUIOMAIbh, O0BEM, IUIONIAb
MTOBEPXHOCTH), UCIIOJIb3Ys U3YUEHHbIE POPMYJIIbI U METOIBI;

[1PG14. ymenue BbIOMpaTh MOAXOIAUIMM W3YYEHHBI METOJ JUIsl pElIeHUs 3aJayd, paclo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SBICHHUSAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOU
MaTEMaTHUYECKON HAYKU;

[1Py14. ymenue cBOOOAHO ONEPUPOBATH MOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUH YTroJl, IBYITPAHHBIA YTOJI, TPEXTPAHHBIN YIroJl, IEpECEKAOIUECs, TapajIeIbHbIE U
CKPEILMBAIOIINECS TPSAMBIE, MAPAUIENbHOCT, M MNEPHEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAY MpSIMBIMH, YTOJ MEXKIy NPSIMONM U TIJIOCKOCTBIO, YOl MEXIy IUIOCKOCTSMHU; YMEHHE
UCIOJIb30BaTh MpPH pEIICHUU 3a/lad U3ydyeHHbIe (DAaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHATHUSAMHU: MHOTOIPAaHHUK, CEUCHHE
MHOTOTpaHHUKA, MPaBUIbHBIAH MHOTOTPAHHUK, NpHU3Ma, NMUpaMuaa, GUrypa U MOBEpXHOCTh BpallleHUS,
WINHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHs KOHYCa U LIMIMHPA, MapajuleIbHbIE OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTDH
CeyeHHe MHOTOTPaHHUKA, M300paxkaTh MHOTOIPAaHHUKH, (PUTYpBl U TOBEPXHOCTHU BpAILCHUS, UX CEUCHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MIPUMEHATh CBOWCTBA T€OMETPHUECKUX QUTYP,
CaMOCTOSITENIbHO (hOPMYJIUPOBATh ONPEAETECHUS U3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3bl O CBOWCTBAX U
MpU3HAKaX TIeOMETPUYECKUX (Uryp, OOOCHOBBIBaTh WJIM OIPOBEpPrarb UX; YMEHHE MPOBOAMTH
Kjaccupukanuo ¢GUryp MO pa3IU4HbIM MpPHU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOTIOJHUTEIbHBIE
MIOCTPOCHUS;
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[TPy15. ymeHnue cB0OOAHO OMEepUPOBATh MOHATUAMHU: TUIOMIAAbL (GUTYPBI, 00BeM (PUTYpBI, BETUUNHA YTJIa,
paccTosiHuEe OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH, PACCTOSIHHE MEXKIY IJIOCKOCTSIMH,
wiomaas chepsl, IUIOMAAL MOBEPXHOCTH NHPAMHJIBL, TPU3MBI, KOHyca, IHJIMHApa, 0o0BbeM Kyoa,
PSMOYTOJIBHOTO TapauleNienuIesa, MupaMuabl, IPU3MBbL, IIJIHHAPA, KOHYCa, Iapa; YMEHHUE HaXOIUTh
OTHOIICHHE 00BEMOB MOAOOHBIX UTYD;

[1Py16. ymenue cBOOOAHO ONEpUPOBATH MOHATUSMU: ABM)KCHUE, ApAJUIEIbHBIN IEpEeHOC, CAMMETPUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MM0A00Ms, MOM0OHBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIC U MOJ00HBIE (PUTYPHI, B TOM YHCJIE B IPUPOJE, UCKYCCTBE, apXUTEKType; YMEHUE
UCIIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS, HAXOIUTh TE€OMETPUYECKHE BEIWYHMHBI (JJIMHA, YroJl,
IUI0IAb, 00BEM) IPU PEIICHUH 3a]1a4 U3 APYTHX YUeOHBIX MPEIMETOB U U3 PEalbHOU KU3HU;

[1Py18. ymeHue MoIenupoBaTh pealibHble CUTYAIlMH HA S3BIKE MAaTEMAaTHUKH; COCTABIATH BBIPAKCHHUS,
YpaBHEHHsI, HEPABEHCTBA W MX CHUCTEMBI IO YCIIOBHIO 3aJau, UCCIEIOBaTh IMOCTPOCHHBIE MOJAEIH C
WCTOJB30BAaHUEM  ammapara anreOpbl, HWHTEPIPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYECKHUe MOJEIHU C MOMOIIBI0 T€OMETPUUECKHUX MOHATUN U BEIMYHH, PEIIaTh CBSI3aHHBIE C HUMU
MPAKTUYECKHE 3aJaud; COCTaBJISATh BEPOSITHOCTHYIO MOJIeJb W HHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT; pemiath MPUKIAIHBIE 3aJaud CpPeACTBAMH MaTEeMaTHYeCKOro aHali3a, B TOM YHUCIe
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOro XapakTepa;

[1Py19. ymenue BBHIOMpaATh MOAXOMAIIMNA METOA JUIA pEIICHHs 3aJa4yd; [OHMMaHUE 3HAUYUMOCTH
MaTeMaTHUK{ B U3YYEHHH TPUPOJHBIX M OOIIECTBEHHBIX NPOLIECCOB M SBICHUH; YMEHHE Paclo3HABATh
NPOSIBJICHWE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHE IPHBOAHMTH IPHUMEPHl MaTeMaTHYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOW MaT€eMaTHYECKOW HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpoPecCUOHANBbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA MOMCKA, aHaIM3a W HMHTEpIpeTalud HHPOpPMaluu U
MH(pOPMaLMOHHbIE TEXHOJIOTHH [T BBIMOJIHEHUS 3a/1a4 PO eCCHOHATIBHOM 1€ TeIbHOCTH

OK 06. TIposiBiATh rpask1aHCKO-TIATPUOTHYECKYIO TTO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE MOBEECHUE
Ha OCHOBE TPAJMLMOHHBIX POCCUHCKHUX IYXOBHO-HPAaBCTBEHHBIX IICHHOCTEH, B TOM YHCIE C Y4E€TOM
TapMOHM3AIMM  MEXHAIIMOHAJIbHBIX W  MEXKPETWIMO3HBIX OTHOIIEHUH, MPUMEHSTh CTaHAApPThI
aHTUKOPPYILMOHHOIO IIOBEICHUS

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOILIEH cpelibl, pecypcocOepeKeHNI0, TPUMEHITh 3HaHUs 00
U3MEHEHMH KJIMMara, MPUHLUOB OEpeXIMBOIO MHPOM3BOJCTBA, A(P(GEKTUBHO AECUCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHIX

OK 08 Hcmonb3oBaTh cpeAcTBa (PU3MUECKOW KyJIbTYPbHI Ui COXPAHEHUS U YKPEIJIeHHs 370pPOBbs B
npouecce MpodeccHoHaTbHON JEesATeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (pu3MdecKon
IIOATOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi mpohecCHOHATBPHOW JOKyMEHTAallMeW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKaX.

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

3aganue:
1.0cHoBaHKe TPSAMON MPHU3MBI - TPEYTrOJbHUK, CTOPOHBI KOTOPOTO paBHBI 4 M, O0KOBOE pedpo
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pu3Mbl paBHO 8 M. Halinure miiomaap MoHOW NOBEPXHOCTH NTPU3MBI.
2.0OcHOBaHME TIPSMON TIPU3MBI — MTAPAIIETIOPAMM CO CTOPOHAMH 4 CM B 6 CM | YTJIOM MEXKTy HUMU 60°.
Beicora npusmel 12 cM. Haiiti nosHyro noBepXHOCTh B 00BEM.

MHOrorpaHHMKOM HA3bIBACTCS TEJIO, OTPAHUYEHHOE IUIOCKUMH MHOTOyrojibHuKamMu. OO1mue
CTOPOHBI CMEKHBIX MHOTOYT'OJIbHUKOB Ha3bIBAIOT pedpaMu MHOTOTrpaHHUKA. MHOTOYTrOJIbHUKH, KOTOPHIS
OTpaHUYMBAIOT MHOTOTPAaHHUK, HA3BIBAIOTCS €ro rpaHsMu. ['paHu MHOTOrpaHHUKA, CXOJSILIUECS B
OJIHOM TO4YKEe, OOpa3yl0T MHOTOTPAHHBIM YyroJi; BEPIIMHBI TAaKUX MHOTOTPAHHBIX YIJIOB HAa3bIBAIOTCS
BepIIMHAMM MHOrorpaHHuka. [Ipsmble, COeUHSIONINE JIB€ KaKWe-HUOYAb BEPIIWHBI, HE JEXKAIIUe Ha
OJIHOM TPaHU, HAa3bIBAIOTCS AUATOHAJISIMH MHOTOTPaHHHUKA.

IIpu3ma — MHOTOrpaHHUK, JBE€ TpaHU KOTOPOTO SIBJIAIOTCS PAaBHBIMU MHOTOYTOJbHUKAMHU,
JIeKAIIMMH B TApaJUICNIBHBIX IIJIOCKOCTSX, a OCTaJbHBIE TPaHM — MapajljieiorpaMMaMH, WMEIOIIMMH
00II¥e CTOPOHBI C 3TUMU MHOTOYTOJTbHUKAMHU.

[IpsiMast mpr3mMa Ha3bIBACTCS MPABUJIbHOM, €CITM €€ OCHOBAaHUS — ITPaBUJILHBIC MHOTOYTOJIbHUKH.

I[lnomaab0 MOJHOW MOBEPXHOCTH IPU3MbI HA3BIBACTCS CyMMa IUIOMIAZCH BCeX ee TpaHeH, a
IUIOIA/IBI0 00KOBOI MOBEPXHOCTH IPU3MBI — CyMMa IIJIOLIA/IeH ee OOKOBBIX IpaHei.

S,,,=2S,,+S

ocH 60K
H.]Ioma)lb 60ROB0ﬁ HOBerHOCTI/I HpﬂMOﬁ HpI/I3MI)I paBHa HpOI/I3Be,ZIeHI/HO HepHMeTpa OCHOBaHUA
Ha BBICOTy IIPHU3MBEI.

S6OK = P : h
O0béM npsiMoii MPpU3MBbI PABEH MPOU3BEACHUIO TIJIONIAM OCHOBAHHS Ha BHICOTY.
V = SOCH ' h

IMopsinok BbINoOJIHEHUs PadOTHI:

1) BbIIOTHHUTH YEPTEK

2) 3ammcartb KpaTKO yCIIOBHE 33aa49n
3) Odopmuts perieHne 3a1a4u

Xox padoTsI:

3agaua 1: OcHoBaHue TpSAMOW TIPU3MBI - poMO C BbIcOTOM 2 aM. [lmomans OOKOBOM MOBEPXHOCTH
IIpU3MBI paBHa 96 M2, @ TUTOIA/Tb TIOJTHOM MIOBEPXHOCTH paBHa 128 mv?. Haiiare BBICOTY ITPU3MBI.

Pemenue

O0603HaYMM CTOPOHY OCHOBaHHS @, @ GoKOBoe pedpo hPasHHIy My IUIOMIA/IbIO MOIHOH MTOBEPXHOCTH
TIPU3MBI U TJIOIIA/IbI0 OOKOBOW TOBEPXHOCTH MPU3MBI — 3TO YABOSHHAS

Iiomaab OCHOBAHUS IIPU3MBI.
'

Seu™2a=2a=128-96=32 = g=16

Se=4ah =962 h=22_15 (xv)
Orser: 1,5 mm. .
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3agaya 2: OcHoBaHME NPSAMOM IIPU3MBI - IPSIMOYTOJIbHBIM TPEYTOJIbHUK, KATETHl KOTOPOTO PaBHbI
Smu 12 M, 6oxoBoe pedpo npusmMbl paHo 10 M. Haligure mutoriaas moaHONH MOBEPXHOCTH MPU3MBI.

Pemnenne

et

12...

AC =5 +12° =13

Smun==zsaum'+suqma*‘Sanqe*'sxqqc

S =2*0,5*%5*12+5*10+12*10+13*10=60+300=360 M
Otser: 360 M°.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOIHEHHOE 3aJaHNe

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHHEM
HEOOXOIMMOM TIOCIIECIOBATEIIBHOCTH JCHCTBUI; B OTBETEC NPABHIHLHO W aKKYypaTHO BBIMOJIHCHBI BCE
3aIIMCU U BEIYHCIICHHA.

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

Ouenka "y10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIIbHBIE pPE3ybTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOJTHEHHON YacTH pabOTHI HE MO3BOJISIET C/ENaTh MPABUIBHBIX BBIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH M KpPyIJble Tesa

IIpakTyeckoe 3ansaTue Ne 49

«Pemienue 3aja4 Ha NMPAMHUAY»
Hennb padorbl: HayunThes pemars 3a1auu ¢ IUpamMHuI0i

IIpakTuyeckasi padora ¢popmupyer:
I[IP610. yMeHue omepupoBaTh TOHATUSAMU: MHOTOTPAHHHUK, CEUEHHE MHOTOIPaHHUKA, KYO,

napajiesienune1, pu3Ma, nupamuza, Gurypa u noBepXHOCTh BpalleHUs, LIWIMHIP, KOHYC, 1ap, cdepa,
ceyeHHss (UTYyphl BpalleHMs, IJIOCKOCTh, Kacaromascs cQepbl, LUIMHIPA, KOHYCa, IUIOIAIb
MOBEPXHOCTU MHPaMHMJIbl, IPU3MBI, KOHYCa, LIHJIMHAPA, TUIOMAaab chepbl, 00beM KyOa, IpsSsMOYroJIbHOIO
napajuiefienuneaa, NupamMuabl, IpU3Mbl, HWIHHIPA, KOHYCA, 1apa; yMeHHe N300pakaTb MHOIOTPaHHUKH
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Y MIOBEPXHOCTH BPALICHUSI, UX CEYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPElICTB; yMEHHE paclo3HaBaTh CHMMETPHUIO B MPOCTPAHCTBE; YMEHUE PACIO3HABaTh IPABHIIbHbBIC
MHOT'OTPaHHUKH;

[TPG12. ymeHHE BBIYUCIATH TE€OMETPUYECKUE BEIWYHMHBI (IJIMHA, YroJI, IUIOMAdbh, OOBEM, IUIOMIAlb
MMOBEPXHOCTH ), HCIIOJIb3Ysl U3YYCHHBIE (POPMYJIIBI U METO/IBI;

[IP614. ymenue BbIOMpaTh MOIXOMAIIMNA HW3YYCHHBIM METOJA JUIsl PEIICHHS 3a7add, pPAclo3HaBaTh
MareMaThuyeckue (akThl U MaTeMaTHYECKHE MOJCIM B NPHUPOAHBIX M OOIIESCTBEHHBIX SIBICHHUSIX, B
HWCKYCCTBE; YMEHHME IMPUBOJUTH MPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUMCKOM W MHPOBOMU
MaTeMaTU4YeCKO HAYKU;

[IPyl14. ymeHue CBOOOAHO OMEPUPOBATH MOHATHAMH: TOYKA, NpsMas, IJIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIyY, IUIOCKUM yroJj, ABYTPAHHBIN yroj, TPEXTPAHHBIN yroJl, NIEPECEKAIOIINECS, MTapaUIeIbHbIE U
CKpEIIUBAIOIINECS MPsIMbIE, MapaUIETbHOCTh M MEPHEHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yroi
MEXIY TPSIMBIMH, YOl MEXAY NpPsIMOM U IUIOCKOCTBIO, Yroll MEXAY IUIOCKOCTSIMH; YMEHHUE
UCIOJIb30BaTh MPH PEIICHUU 3a/lad u3y4yeHHbIe (DaKThl U TEOpPEeMbl IUIAHMMETPHUH; YMEHHUE OLIEHHWBATh
pa3Mepsl 0OBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHHE ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHUKA, NMPABUIbHBIA MHOTOTPAHHUK, MpHU3Ma, MUpamMuaa, Gurypa U MOBEpXHOCTh BpallCHUS,
UWIMHIIP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IHINHAPA, TapaiedbHble OCH
WM OCHOBAHUIO, CEUEHHUE Iapa, TNIOCKOCTh, Kacaromascs cepsl, HUIUHIPA, KOHYCa; YMEHHE CTPOUTH
CeUeHHEe MHOTOTPaHHHKA, H300pakaTh MHOTOTPaHHUKH, (DUTYPBI U IOBEPXHOCTH BPAIICHHUSI, HX CEUCHUS,
B TOM YHCJIC C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMCHHE IPUMEHSATH CBOMCTBA T€OMETPUICCKUX (UTYD,
CaMOCTOSITENTLHO (DOPMYJIMPOBATH ONPEACICHUS U3Y9aeMbIX (UTYD, BBIIBUTATHh TUIIOTE3bI O CBOWCTBAX U
MpU3HAKaX TreoMeTpuueckux ¢Guryp, OOOCHOBBIBATH WM OIPOBEpPrarb UX; YMEHHE MPOBOAMTH
krnaccupukanuo GUryp MO pa3TUYHBIM MpPH3HAKaM, BBHIMOIHATH HEOOXOAUMBIE JTOTIOJHUTEIbHBIC
MIOCTPOEHHS;

[TPy15. ymeHnue cBOOOIHO ONEpUPOBATh MOHATUSAMU: MJIOMAAb PUTYPHI, 00beM (UTYpHI, BEIUYUHA yTIIa,
pacCcTostHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXY MPSMBIMHU, PACCTOSIHUE MEXKIY MIOCKOCTAMH,
momanas cdeprl, IUIONIAAb TMMOBEPXHOCTH TMHPAMUJIBI, TPU3MBI, KOHYCa, IWIMHApPA, 00beM KyOa,
MPSIMOYTOJIBHOTO TapaijIesienuIe a, TUPaMHIbl, TPU3MbI, ITUINHAPA, KOHyCa, IIapa; YMEHHE HAaXOJIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

[TPy16. ymeHnue cBoOOOIHO ONEPUPOBATH MOHATUSMU: JIBIXKCHHE, MapaUIeIbHBINA MEPEHOC, CAMMETPHS Ha
IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeobOpa3zoBaHUe MOA0OMs, TOM00HBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHbIC U MOJA00HBIE (PUTYPHI, B TOM YHCJIE B MPUPOJAE, UCKYCCTBE, apXUTEKTypE; YMEHUE
HCIOJIb30BaTh T€OMETPUUYECKHWE OTHOIICHUS, HAXOIUTh TE€OMETPUYECKHE BEIWYHMHBI (JIJIMHA, YTOI,
I0MIa/1b, 00BEM) MPH PEIICHUHU 33714 U3 IPYTUX YYEOHBIX MPEAMETOB U U3 peaTbHON KU3HHU;

[IPy18. yMeHne monaenupoBaTh peaibHbIC CHUTYallUM Ha S3bIKE MATEMATHKU; COCTaBIIATH BBIPAYKEHUS,
ypaBHEHUs, HEPABEHCTBA M HUX CHCTEMBI IO YCJIOBHMIO 3aJ[a4M, WCCIIENIOBATHh MOCTPOSHHBIE MOJEIH C
WCTIONB30BAaHUEM  ammapara ainreOphl, HMHTEPIPETUPOBATh TOJYUYCHHBIM  PE3YyNbTaT, CTPOUTH
MaTeMaTUYeCKHe MOJIENN C TTIOMOIIBI0 TEOMETPUICCKUX TMMOHATUA M BETMYNH, PEIIaTh CBA3aHHBIE C HUMHU
MPaKTUYECKUE 3a7aud; COCTABJISTh BEPOATHOCTHYIO MOJEIb W HMHTEPHPETUPOBATH MOJYUYECHHBIN
pe3yibTaT; pelaTh NPUKIAAHBIE 3a/ayd CpPEICTBAMM MATEMaTHYE€CKOTrO aHaliu3a, B TOM YHCIIE
COLIMATIbHO-9KOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

[1Py19. ymeHue BbIOMpATh MOAXOIAIINN METOJ M pElIeHUs 3aJayd; MOHMMAaHHE 3HAYUMOCTH
MaTeMaTUKU B M3YYCHHH MPUPOJHBIX U OOIIECTBEHHBIX IMPOIIECCOB U SBIICHUM, YMEHHE PACIIO3HABATh
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IIPOSIBJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IIPUBOJMUTH IPUMEPBI MaTEMaTHYECKHX
OTKPBITHUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAYKH;

BoinosineHune padoTsl cioco0CcTBYET (POPMUPOBAHMIO:

OK 01 BeiOupare crmocoObl pemeHus 3amad npodecCHOHAIbHON JESITEIIBHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEICTBA TOMCKA, aHAIM3a ¥ HHTEPIpEeTalud HHPOpPMAIUH |

MH(OPMAIMOHHbBIE TEXHOJIOTHH JUIS BBIIOJIHEHUS 3a/1a4 TPO(PECCUOHATIBHOM 1S TEIbHOCTH

OK 06. TIposiBisATh rpask1aHCKO-MIATPUOTHYECKYIO MO3UIINIO, I€MOHCTPUPOBATH OCO3HAHHOE MOBEJCHUE
Ha OCHOBE TPAJULMOHHBIX POCCUHMCKUX IYXOBHO-HPABCTBEHHBIX LEHHOCTEH, B TOM YHUCIIE C y4ETOM
rapMoHHu3alunu MCXKHAITMOHAJIbHBIX u MCKPCIIUTUO3HBIX OTHOH_IeHI/If/’I, MMPpUMCHATH CTaHdapThl
AHTUKOPPYIILIMOHHOTO OBECHUS

OK 07 CopneiicTBOBaTh COXpPAaHEHUIO OKPY)KAIOIIEH Cpefbl, pecypcocOepeKeHNI0, MPUMEHSATh 3HAHUS 00
W3MEHEHMH KJIMMara, MPUHLUOB OEepeXIMBOIO IPOM3BOJACTBA, A(PGEKTUBHO AECHCTBOBATH B
I-IpGI‘}BI-;I‘I%ll\/JIHI)IX CUTyalusx

OK 08 Hcmonp3oBaTh cpeAcTBa (PU3MUECKOM KyJIbTYPbI Ui COXPAHEHUS U YKPENJEHHs 370pPOBbs B
nporecce MpohecCHOHATBHONW NEATETbHOCTH M TOIJAEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
HOJIrOTOBJIEHHOCTH

OK 09 Ilonb3oBarbcsi Npo(eCCHOHATBHOW JOKYMEHTAllMEW Ha TOCYJapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

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

3aganue:

1.Haiinure 00beM NpaBUIIbHOM YETHIPEXYTOJbHOM MUpPaMUIbl, BEICOTa KOTOPOH 4 cM, a TuaroHaib
OCHOBaHUS 8 CM.

2. HaifTu TONHYIO TOBEPXHOCTH TMPSIMOH TNHpaMHIb, B OCHOBAaHWH, KOTOPOH JICKHUT
paBHOOEIPEHHBIH TPEYTrOJILHUK C OCHOBAaHMEM 5 c¢M M OOKOBBIMH cTOpoHaMu 6 cM. BokoBeie pebpa
nupamMuibel 12 M.

ITupamuaa — 570 MHOTOTPaHHHUK, COCTABJICHHBIN U3 N—YT'OJIbHUKA U N TPEYTOJIbHUKOB.

MHOroyrojabHHUK - OCHOBaHHMe MHUPaMU/Ibl, TPEYTOJILHUKU - OOKOBBbIe TPaHM C OOLIel BEepLIMHOM,
Ha3bIBAEMOW BePIIMHOM NHMpaMuAbl. llepneHaukyssp, ONMyHIEHHBIM M3 BEPIIMHBI NUPAMHUABI Ha €€
OCHOBAHUE, Ha3bIBAETCS BBICOTOM MUPAMM/BI.

[Tnomaapk MOTHOM MOBEPXHOCTH MAPAMUIBL:  Spom = Sgox T Socn

v=ls .H

O6beM nmupamuIbL: 3 ™

Ilpasunvnaa nupamuoa

[Mupamuna Ha3pIBaeTCs NPABWIBHOM, €CIM €€ OCHOBAaHWE — TMPABUIBHBI MHOTOYTOJIbHHK, a
OTPE30K, COEAUHSIONINI BEPIIMHY TUPAMHUJBI C LIEHTPOM OCHOBAHMSI, IBJIIETCS €€ BHICOTOM.

Bce OokoBble pebpa mMmpaBWIBHONW NUPaMUIbl paBHbI, a OOKOBbIE TI'paHU SIBISIOTCS PaBHBIMU
PaBHOOEIPEHHBIMU TPEYTOJIbHUKAMHU.

Bricota 00KOBOIl I'paHHM NpPaBUJIBHOM MUPAMU[bI, MPOBEACHHAS W3 €€ BEpIIMHBI, Ha3bIBAETCS
anogemoiu.

I[Inomaas 00KkOBOW MOBEPXHOCTH NPABW/JILHOH NMHMPAMUAbI paBHA IOJIOBUHE IMPOU3BEACHUS
nepuMeTpa OCHOBAaHUS Ha anogemy.
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box 2 ocH

HJIOIIIﬂ}IL MOJIHOH MMOBEPXHOCTH HpaBI/IJ]LHOﬁ MMHPpaMHUIbI:
1
S =S, +=P-I

noJH OCH 2

IHopsiok BbINOJIHEHUS PA0OTHI:
1)BBIMOTHUTE YepTekK

2)3amnucarb KpaTKo YCJIOBHE 3aa4u
3) OopMuth pericHue.

Xox padoThI:

3amaua 1: CtopoHa OCHOBaHUS HpaBPgILHoﬁ YeTBIPEXYrOJIbHOW MUpaMuIbl paBHa 4 cM, a amnodema
o0pasyer ¢ II0CKOCThIO OCHOBaHUS yroi B 60°. HaliauTe miioma s moaHOoN HOBEPXHOCTH MTUPAMMU/IBI

Pemienue:

5

]
EHf =—BC =2
2
LZESH =90°~60°=30°= SE =2EH =4
S =4-4--21-AB+ AB' =2-4.4+4 =48 (em?)

Oteer: 48 oM’

3agava 2: OcHoBaHHMe TUpaMUIbl —poMO, MaroHam kotoporo paBHbl 30 cM 1 40 cM. BbicoTbl GOKOBBIX
TpaHeil, POBEACHHBIE M3 BEPIIMHBI TUPAMU/IBI, 00pa3yroT C BHICOTOM MMPAMUJIBI YIJIbI, PAaBHBIC 30°. Haiiyre 0GbeM

MUpaMU/JIBL.
Pernenne:
AC=40 = AH=HC=20

BD=30 = BH=HD = {5
AB =207 115 = 25

HE=%BC=|2'5

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC
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Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIECHbI
2-3 "Henmoyera.

Ouenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MIPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

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

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTnueckoe 3ansaTue Ne 50-51

«PenieHue 3a1a4 Ha BLIYHCJIEHHE 00HeMOB U HOBerHOCTeﬁ MHOTOI'PAHHUKOB»

Heas paborbl: Hayuuthcs pemarh 3agaud Ha BBIYHCICHHE OOBEMOB U IOBEPXHOCTEU
MHOT'OTPaHHUKOB.

IIpakTuyeckasi padora ¢gopmupyer:
[IP610. yMmeHue omnepupoBaTh TMOHATUSMHU: MHOTOTPAHHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,

napajuiefienunes, npusMa, nupamuza, Gurypa u moBepXHOCTh BpallleHus, IUIUHAP, KOHYC, map, cdepa,
cedueHuss GUTYpbl BpallleHUs, IUIOCKOCTh, Kacawomascsa cdepbl, LUUINHApa, KOHYyca, IUIOMaIh
MOBEPXHOCTU MHUPAMM/JIbl, IPU3MBI, KOHYCa, LIMINHAPA, IUIOMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajuiefienuneaa, MupaMuabl, TpU3Mbl, HAIMHIPA, KOHYCA, IIapa; yMEeHHEe N300paxkaTh MHOTOTPAHHUKH
Y TOBEPXHOCTHU BpAILIEHUs, UX CEYEHUS OT PYKH, C TOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMEHHE paclO3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHE pACIIO3HABATh IIPABUIIBHBIE
MHOTOTPaHHUKH,
[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ, IUJIOMIAah, O0BEM, IJIOMIAIh
MOBEPXHOCTH), UCTIOJIb3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IBI;
[1PG14. ymenue BbIOMpaTh MOAXOISAIINI W3YYEHHBI METON JUIs pElIeHUs 3aJayd, paclo3HaBaTh
MaTemMatnueckue (akThl U MaTeMaTUYECKHE MOJETH B TPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE; yMEHHE MPUBOAUTH IPUMEPbl MATEMAaTHUYECKUX OTKPBITUHA POCCUHCKOW U MHUPOBOMU
MaTeMaTHYECKOU HAYKH;
[1Py14. ymenue cBOOOAHO OMEpPUPOBATH MOHATHSIMH: TOYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, JIOCKUI yToJ, ABYTPAHHBIN YTOJ, TPEXTPAHHBIN yroj, NEPECEKAOIINECs, MAPATIIEIbHbIE U
CKpELIUBAOIINECS MPsMBIE, MAPAUIEIBHOCTh W MEPHNEHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YTOJd
MEXAYy MpSIMBIMU, YTOJ MEXKAYy MNPAMOH U IIJIOCKOCTBIO, YTOJ MEXIy IUIOCKOCTSIMM; YMEHHE
WCIONIb30BaTh MPH PEIICHUH 3a/iad u3ydeHHbIe (DaKThl U TEOpPEeMbl TUIAHUMETPUH; YMEHHUE OLIEHHWBATh
pa3Mepsl 0ObEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEepUpOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEUEHUE
MHOTOTpaHHUKA, MPABUIBHBIA MHOTOTPAHHUK, TpHU3Ma, MUpaMuia, GUrypa u MmoBEpXHOCTh BpAIICHHUS,
UWIMHIP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUYEHUS KOHYCa U IIMJINHpA, apauieIbHble OCH
WM OCHOBAHMIO, CEUEHHUE IIapa, TIOCKOCTb, Kacaromasicsa cepsl, HIUINHAPA, KOHYCa; YMEHHE CTPOUTH
ceueHne MHOTOTpaHHHUKa, 1300pakaTb MHOTOI'PaHHUKH, (PUTYPHI U TOBEPXHOCTH BPALLEHUS, UX CEUECHMUS,
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B TOM YHCJI€ C IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh CBOWCTBA T€OMETPUUECKUX QUTYP,
CaMOCTOSITENILHO (POPMYIIMPOBAThH ONPEIEICHUS U3Y4aeMbIX (UTYpP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHE IPOBOAUTH
kinaccuukanuioo (Uryp MO pPasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIEC JOMOJHUTEIHHBIE
IIOCTPOEHHS;

ITPy15. ymeHnue cBOOOJHO ONEpUPOBATh MOHATUAMU: IUIOIAAb (GUTypbl, 00beM (PUTYpBI, BEIMYMHA YIa,
paccTosiHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXAY IMPSIMBIMH, PACCTOSHUE MEXAY IIOCKOCTSIMM,
wiomaab cpepsl, IUIOMAAb IMOBEPXHOCTH NHMpaMHJIbl, MPU3MbI, KOHYyca, LMJIMHApa, o0BbeM KyoOa,
IIPSIMOYTOJIBHOTO NapajllesIeNuIeaa, MHPaMUIbl, IPU3Mbl, LWIKHIPA, KOHYyCca, 1apa; YMEHUE HaXOAHUTh
OTHOIICHHE 00BEMOB MOI00HBIX PUTYP;

[1Py16. ymenue cBOOOJHO ONEPUPOBATH MOHATUSIMHU: JIBUKECHUE, MTApaJUICIbHBIN EPEHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe NOA00Ms, MOAOOHBIE (UTYpHI;, yMEHHE
pacrio3HaBaTh paBHbIC M MOJI00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOE, HCKYCCTBE, APXUTEKTYpE; YMEHHE
UCMOJb30BaTh TEOMETPUYECKHE OTHOILEHHs, HAaXOJUTh TIE€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yrod,
U101/, 00BEM) P PEIIEHUH 3a]1a4 U3 APYrUX Y4eOHBIX MPEIMETOB U U3 pealbHON )KU3HU;

[IPyl8. ymMeHne MoaenupoBaTh peallbHbIE CUTYalluM Ha SI3bIKE MATEMAaTUKH; COCTAaBIIATH BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHMIO 3a/a4yd, UCCIIENOBAaTh ITOCTPOCHHBIE MOJEIHU C
WCTOJB30BAaHUEM  ammapara anreOpbl, HWHTEPIPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTEeMaTHYECKUE MOJEHU C MIOMOIIBI0 T€OMETPUUECKUX MMOHATUI U BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMU
MIPaKTUYECKHE 3aJaud; COCTaBJISATb BEPOSITHOCTHYIO MOJI€Ab W HMHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysbTaT; peliarb NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTeMaTHYECKOro aHajii3a, B TOM YHUCIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa;

[1Py19. ymeHue BbIOMpaTh NOAXOMAIIMA METOJ JUIsl pEIIeHUs 337ayd; MOHMMAaHUWE 3HAYUMOCTHU
MaTeMaTHUKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATE€MaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH TNPUMEPHl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTHYECKOW HAYKH,

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOuparh cmocoObl pemieHust 3aaad MNpo(hecCHOHAIBHONW JAEATENbHOCTH NPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02 Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBa IOMCKA, aHAIW3a U MHTEpHpeTanuu HHpOpMaluu U

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHH JJISA BBIITIOJTHECHU S 3a/1a4 HpO(l)CCCHOHaJIBHOfI JCATCIbHOCTH

OK 06. ITposBIATh TpakJaHCKO-NATPHOTHYECKYIO MO3UIIHIO, JeMOHCTPHPOBATH OCO3HAHHOE MOBE/ICHHE
Ha OCHOBE TPATUIMOHHBIX POCCHHUCKHX IYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHUCIIE C y4ETOM
TapMOHU3AIMM  MEKHAIIMOHAIBHBIX M MEXPETUTHO3HBIX  OTHOLICHWH, NPUMEHSATh CTaHAApPTHI
AHTUKOPPYIIIHOHHOTO TTOBEICHHS

OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPY)KAIOLIEH Cpefibl, pecypcocOepeKeHn o, TPUMEHATh 3HaHUs 00
W3MEHCHHH KJIMMara, TMPHHIWIB OEpPeKIMBOTO TNPOM3BOJICTBA, A(PQPEKTUBHO JCHWCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

OK 08 Ucmonb3oBarh cpenactBa (pU3MUECKON KyJIbTYphl AJISi COXPAaHEHUS M YKPEIUIEHHs 3/I0pOBbs B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJAEpKaHUs HEOOXOJUMOIo YpPOBHS (HU3NUECKOM
MOJITOTOBJICHHOCTH

OK 09 Ilonb3oBaThCcsi NpOQecCHOHATbHON JOKyMEHTAllMeld Ha TroCyJapCTBEHHOM M HMHOCTPAaHHOM
SI3BIKAX.
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I1K 1.2 BbInOaHATE pacdeThl 1 KOHCTPYMPOBAHUE CTPOUTENIBHBIX KOHCTPYKIUH.

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

3aganue:

1. Onpenenure Bux u Haigute nepumerp cedeHuss kyba ABCJ/IA;B1Ci/l; miockocTsio,
npoxoasmien uepes peopo A1/lx u cepenuny pedbpa BB1, ecniu qimmHa peGpa kyda paBHa § cwm.

2. Ompenenute BuA W Haiiaure nepumerp cedenus kyba ABCJ/IA;B;Ci/l; mmockocTsio,
npoxopsmier uepe3  Touku A, Jl u cepequny pedpa CCs, ecnu aimHa pedpa kyOa paBHa 4 CM.

3. Haiigute ruomazs moBepXHOCTH paboueil netanu, n300pakeHHON Ha PUCYHKE (BCe JBYTrpaHHBIC
YTJIBI TIPSIMBIE).

P
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fad

b
S )
—_—
1 \
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D

5. Tpebyercsi yCTaHOBUTH pe3epByap ISl BOJBI eMKOCThI0 15 M3 Ha momaake pazmepom 4,5 M X
3,75 M, ciykarieit st Hero qHoM. Haliaute BhIcOTy pe3epByapa.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1)  BBbIMOIHHUTE YEPTEK

2) 3ammcarh KpaTKO YCIIOBHE 3a/1a4u

3) Odopmuts perieHne 3a1aun

Xoa paGoTsI:

3agaua 1: [lan xy0 ABC/{A1B1Cy/[1. Jokaxure, 4To ceueHue kyoda miockocthio 41C1K, rae Touka
K - cepeauna /[C - Tpanenus.

B| CI

A D
Pemenne:MK]||A1C1, noromy uto (A1/1C1) mnapamiensha (47C), a MK wu AyCy - nuHuH
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nepecedeHust dTux 1iockoctet. MK||A1Cy, AlM'H' C1K, MK#A1C1, 3Haunt MA;C1K - Tpamnenus.
3amaua 2:
Han xy06 ABC/{A1B1C1/11. lokaxkute, 4TO cedeHue Kyoda miockocThio 4181K - mapamnenorpamm.

A, B,

D c

Pemenue: (AA1B1)||(111C), 10 A1B1||[/IC n A1B1=/]C. (AA:/11)||(BB1C1), 10 A1/]||B1C, 3HAuut
A1B1C/[ - mapannenorpamm.

3anaua 3:

Haiinure niomane moBepxHocTH pabouel 1eTanu, U300pakeHHON Ha pUCYHKE (BCe IBYTpaHHbIE
YTJIBI IIPSIMBIE).

Pemenne: [1nomaas moBepXHOCTH 3alaHHOM eTalln -3TO IUIOIIA b MHOTOIpaHHUKA, paBHA
Pa3HOCTH IJIOLIA/IM TOBEPXHOCTU NPSIMOYTOJILHOTO Mapauiesnenumnena ¢ peopamu 2, 4, 5 u AByx
Iioniaiel KBaJapaToB CO CTOPOHOM 1:

2%x4x54+2«2%x54+2%x2x4—-2%x1%x1="74
OtBerT: 74.

3anaua 4:
Haiinute o6bem paboueit netanu, U300pakeHHON Ha pUCYHKE (BCE IBYTPaHHbIE YIJIbI IPSIMbBIE).

A A1
|

)

PR

Pemenne: O0beM TaHHOW eTalld paBeH 00beMy MHOTOTPaHHUKA U PaBeH Pa3HOCTH 00bEMOB
napajuienenumnesoB ¢ peopamu 3,4,4u 1, 1, 1
V=V1-V2=3%4x4—-1x1x1=47
OrtserT: 47
3amaua 5:
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Tpebyercs ycTaHOBUTH pe3epByap Ui Boabl eMKocThio 10 M3 Ha rutomazake pazmepom 2,5 m x 1,75
M, ciyKaIiei s Hero 1HoM. Halinmute BBICOTY pe3epByapa.
Pemenme: Ilnomane quaS = 2,5« 1,75 = 4,375kB. M. Tak kak V = S * h, TO

h=Y="2 =299
S 4,375

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HEOOXOIMMOM IOCIeI0BAaTeILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ounenka "y10BJIeTBOPUTEIBLHO'" CTaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh NPABUIbHBIE PE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

OueHka "Hey10BJIeTBOPUTEIBHO' CTaBUTCS, €CJIM PabOTa BBHIOJIHEHA HE IMOJTHOCTBIO WM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrOrpaHHMKH U KPYIJble TeJa

[paxkTnyeckoe 3ansitue Ne 52

«Pemenue 3a1a4 Ha UMJIMHAP U KOHYC, WIap U cepy»
Heawb padorbl: HayuuThes pemars 3a1a4u ¢ HAIMHAPOM

IIpakTnueckas padora popmupyer:
I[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA, KYO,

napajuiefienunes, npusMa, nupamuaa, GuUrypa u noBepXHOCTh BpallleHusl, LIUIUHAP, KOHYC, map, cepa,
cedueHuss (QUIypbl BpallleHUs, IJIOCKOCTh, Kacawoascsa cdepbl, NWIMHApPA, KOHYyca, IUIOLIAlb
MOBEPXHOCTU MHUPaMHM/JIbl, IPU3MBI, KOHYCa, LMINHAPA, IUIOIMaAb chepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
napajiesenumnea, MMpamMuIsl, IPU3MbI, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pakaTb MHOTOTPAaHHUKH
U ITIOBEPXHOCTH BPALLEHUs, UX CEYCHUS OT PYKH, C IIOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX
CPEICTB;, yMEHHUE paClO3HAaBaTb CUMMETPUIO B IIPOCTPAHCTBE;, YMEHUE paCIIO3HABATh IIPABUIIBHBIE
MHOT'OTPaHHUKH;
[IP612. ymeHue BBIYUCIATH TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ, IUJIOMAah, O00BEM, IIJIOMIAIh
MOBEPXHOCTH ), UCIIONIb3Ys N3YUEHHbIE (POPMYJIIBI U METO/IBI;
[1PG14. ymenue BbIOMpaTh MOAXOIALIMI W3YYEHHBI METOJ JUIsl pElIeHUs 3aJayd, paclo3HaBaTh
MaTemMaThuueckue (akThl U MaTeMaTHYEeCKHE MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX, B
HUCKYCCTBE, YyMEHHE IPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUH POCCUUCKOM M MHUPOBOU
MaTeMaTHUYECKOU HAYKH;
[1Py14. ymenue cBOOOAHO ONEPUPOBATH MOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTh, IMPOCTPAHCTRBO,
OTpE30K, JIy4, INIOCKUH YTrOJI, ABYTPAHHBIN YIoJI, TPEXI'PAHHBIN YroJl, [IEPECEKAIOIUECs, TapajlIeIbHbIE U
CKpPELIMBAOIINECS MPSMBIE, IMAPAIUICIBHOCTh W IEPIEHIUKYISPHOCTh MPSAMBIX M IUIOCKOCTEH, YIoJl
MEXIy HpPSIMBIMH, YTOJd MEXAYy NIpPsIMOM W IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTAMH; YMEHUE
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UCIOJb30BaTh IPU PEILICHUH 3a/1ad U3y4deHHbIe (PAaKThl U TEOPEMBbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMH: MHOTOTPAHHHUK, CEYECHUE
MHOTOTpaHHHKA, PAaBWIBHBI MHOTOTPAaHHHK, MPU3Ma, MUpaMuaa, GUrypa U MOBEPXHOCTh BpAIICHUS,
WIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUSHHsI KOHYCA U IWIMHPA, TapajuIeIbHbIE OCH
WIA OCHOBAHMIO, CEYECHHUE IIapa, MIOCKOCTh, Kacaromasics cepsl, INHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHe MHOTOIrPaHHUKA, U300pa)KaTh MHOIOIPAaHHUKH, (PUIypbI M IOBEPXHOCTH BpAILEHUS, UX CEUEHMUS,
B TOM YMCJI€ C IOMOILBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSITh CBOMCTBA T€OMETPHUECKUX (QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEAEICHUS U3ydaeMbIX (QUIYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE MPOBOIUTH
kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBIMOJHATE HEOOXOAWMBIC JOMOJHUTEIbHBIE
MOCTPOCHHUS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOMAAb (PUTYpBI, 00beM (UTYpBI, BETHYMHA YTa,
paccTosiHuEe OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKAY HMPSIMBIMH, PACCTOSTHUE MEXIY IIIOCKOCTSMH,
wiomaab cpepsl, IUIOMAAb MOBEPXHOCTH NHMPaMMJIbl, NPU3MBI, KOHyca, LMJIUHApa, O0BEM Kyoa,
IPSIMOYTOJIBHOTO MapajuieNenunesa, NupaMuibl, IPU3Mbl, LIHINHAPA, KOHycCa, 11apa; YMEHUE HaXOIUTh
OTHOILIEHHE 00BEMOB MO0OHBIX QUTYP;

[1Py16. ymeHnue cBOOOJHO ONEpUPOBATH NOHATUAMMU: JIBUKEHUE, TapajuIeIbHbIH EPEHOC, CHMMETPUS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue MoM00us, TMOAOOHBIE (UTYpPBI;, yMEHHUE
pacrio3HaBaTh paBHbIC M MOJI00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCTOJB30BAaTh TEOMETPUYECKHE OTHOIIEHHS, HAXOJWUTh TE€OMETPUYECKHE BEJIWYHMHBI (IJIMHA, YTOJ,
TUIOIIAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U U3 peasIbHOW )KU3HH;

[1Py18. ymMeHue MoJenupoBaTh peajibHble CUTYallMM Ha A3bIKE MATEMAaTHKH; COCTaBIIATh BBIPAXKEHU,
ypaBHEHMs, HEPABEHCTBA M UX CHCTEMBI 10 YCIOBMIO 3aJayM, HCCIEIOBATh IOCTPOEHHBIE MOJEIU C
UCMOJb30BAaHUEM  amnmapaTta aureOpbl, HHTEPHPETHPOBATh IOJYYEHHBIH  pe3yabTaT; CTPOUTh
MaTeMaTHYeCKUEe MOJIENIU C MTOMOILBIO TEOMETPUYECKUX MOHATHH M BETMUUH, PEIIaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/lauM; COCTaBISATh BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETHPOBATH IMOJYyYSHHBIH
pe3ynbTaT; pemiarb NPUKIaJHbIE 3aJaud CPEICTBAMU MAaTE€MaTHYEeCKOro aHalu3a, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKOT0 U (PU3MUECKOro XapaKTepa;

[1Py19. ymeHue BBHIOMpaATh MOAXOMAMIMKA METOA JUIS pEIISHHUsS 3a/Ja4d; MOHHUMaHHUE 3HAYUMOCTH
MaTeMaTHKH B U3YYEHHH TMPUPOJHBIX M OOIIECTBEHHBIX INMPOIECCOB M SIBICHHIA; YMEHHE PacIO3HABATh
NPOSIBJICHWE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME IPHUBOAMTH IPHUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padoTsl cnocodcTByeT GOPMIUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHds 3aaad NpoPecCHOHANbHON NeATEeIbHOCTH MNPUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTalud HH(pOpMaruu H
WH(POPMAIMOHHBIE TEXHOJIOTHH IS BBITIOTHEHHS 3a/1a4 TPOGECCHOHATBFHON NeITEeTbHOCTH

OK 06. ITposBIATh Tpa’kJaHCKO-NATPHOTHUECKYIO MO3UIIHMIO, JeMOHCTPHUPOBATH OCO3HAHHOE MOBE/ICHHE
Ha OCHOBE TPAIUIMOHHBIX POCCHHUCKHAX IyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIIE C y4ETOM
rapMOHU3AIMM  MEXKHAIIMOHAJIBHBIX M MEXPETUTHO3HBIX  OTHOLICHHWH, MPUMEHATh CTaHAAPTHI
AHTUKOPPYIIIHOHHOTO TTOBEICHHS

OK 07 CopnelicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHSTh 3HaHUs 00
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M3MEHEHMM KJIHMMaTra, MPHHLOUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PQPEKTHBHO JEHCTBOBATH B
Ype3BhIYAIHBIX CUTYAIHIX

OK 08 Hcmonp3oBaTh cpeacTBa (pU3MUECKOW KyIbTYPHI Ui COXPAHEHUS U YKPEIJICHHS 370POBbS B
npouecce MpodeccuoHaNbHON JEesATeNbHOCTH M MOJJEPKaHUS HEOOXOIUMOro YpoBHS (u3ndecKon
IIO/ITOTOBJIEHHOCTH

OK 09 Ilonp3oBarbcst MPOQECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJAapCTBEHHOM W HWHOCTPAaHHOM
A3bIKaXx.

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

3aganue:
1.06bem nununapa 120 CM2, ero BeicoTa 3,6 cM.
Haiitu paanyc nuiunapa.
2. Bricora konyca 12cwm, pagmyc ocHoBanus 10cM. KoHyc mepecedeH IIIOCKOCTBIO Tak, 4TO B
CEUEHUU NOMy4YUiIcs TpeyroabHUK. Haliaure paccTosiHue OT 3TOT0 CEUeHUs 10 OCH.
3.PaccrosiHrie OoT LeHTpa miapa 10 CeKyIlei IIIOCKOCTH PaBHO 8 M, a PaJiyC CEYeHHs IUIOCKOCTHIO
paBeH 6 M. Haiigure paguyc mapa.

Huauuap — Teno, MOJydeHHOE NMPH BPALICHUH MPSMOYTOJIbHUKAa BOKPYT OCH, COJEpIKAIIeld ero
CTOPOHY.

Kpyru Ha3pIBalOTCS OCHOBAHMSMHM HHJIMHIPA, a OTPE3KH, COCAWHSIONIMNEC COOTBETCTBYIOIIHE
TOYKH OKPYKHOCTEH ATHUX KPYroB — OOpPa3yHIIUMHU HUJIMHAPA. Y IWIMHIPAa OCHOBAaHUS PaBHBI U
napajuieNbHbI 1 00pa3yIoIINe TAaK)KE PABHBI M MMAPAILICIIBHBI MEKTy COOOM.

Ocbl0 HWIMHAPA Ha3bIBAaeTCS MpsMas, MPOXOJsias 4epe3 LEHTPbl OCHOBAHWA, MapasieiabHas
00pa3yromuM.

BokxoBasi moBepXHOCTh HIWJMHAPA — 3TO IMOBEPXHOCTh, MOJTyYEHHAs OT BpAIllEHUS CTOPOHBI
MPSIMOYTOJIBHHKA, TTAPAJIICIIEHON OCH IMIIMH/IPA.

BbicoToli 1MIMHIpa Ha3bIBAeTCS PACCTOSIHHME MEXAY OCHOBaHUSMHU IWIMHIpa. Pammycom
[IWJIAH]IPA Ha3BIBACTCS PAIUYC €T0 OCHOBAHUSI.

Huanuap Ha3piBaeTCs NPSAMBIM, €CIH €ro o0pa3yrolue MNepHeHAUKYISPHBI MIO0CKOCTIM
OCHOBaHHII.

. . S5, = 27RN;
[Tnomanp 60KOBOM MOBEPXHOCTHU: 00«

[lmomaae mMoIHOM MOBEPXHOCTH:
S om =S50 +2S,,, =2RN+ 27R;

NoJH

S =2R(h+R)

NnoJH

O6bem mumuaapa: V = R*h.

Ceuenue yununopa — purypa rnoxy4eHHas B epecedyeHny HUINHAPA IIOCKOCThIO.

CeueHue, MpoxoJsilee Yepe3 OCh LHJINH/APA, HA3bIBACTCS 0Ce8biM ceueHuem U TIPEICTaBIsIeT coOon
MPSAMOYTOJIbHUK.

Ecnu cexyiuas miockocTs NepneHJuKyIspHa K OCH LWINHJPA, TO CEYCHUE SIBISIETCS KPYTOM.

Konyc

PaccmoTpuM OkpyKHOCTH ¢ IIeHTpoM B Touke O u npsMyro OP, neprneHauKkyIsspHyo K IJI0CKOCTH
ATOM OKpPYXKHOCTH. Kaxayro TOYKY OKPYXHOCTH COE€IMHUM ¢ Touykoi P orpeskom. IloBepxHOCTS,
o0pa3oBaHHAast STUMU OTPE3KaMH, HAa3bIBAETCSI KOHMYECKOIi, a CAMU OTPE3KH — 00Pa3yIIMMH KOHYcA.

Teno, orpaHMYeHHOE KOHUYECKOM MOBEPXHOCTHIO M KPYTOM, Ha3bIBAETCS KOHYCOM (puc. 2.2).

Konnyeckas noBepXHOCTh — 00KOBasi MOBEPXHOCTh KOHYCa, KPYT — OCHOBAHHe KOHYyca, Touka P —
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BepIIMHA KOHYca, 00pa3yroline KOHMYECKOW MOBEpPXHOCTH — ofpa3ywmme KoHyca. Bece oOpasyromue
KOHyca paBHbI Apyr Apyry. llpsmas OP, mpoxopsimias depe3 LEHTP OCHOBAaHHUS U BEPIIMHY KOHYcCA,
Ha3bIBAaeTCsI OCbK KOHyca. Och KOHyca NEpIEHIUKYJIsipHa K IUIOCKOCTH ocHoBaHus. Otpe3zok OP
Ha3bIBAETCS BBICOTOM KOHYCA.

Ecin cekymasi miockocTh MPOXOIUT 4YEpPE3 OCh KOHYCa, TO MOJYYEHHOE CEYEHHE Ha3bIBAETCS
0CEBBIM CeYeHHeM.

IIpoBeném cexylyo MI0CKOCTh NEPIEHIUKYIIPHO K OCH KOHYca. JTa INIOCKOCTh NIEPECEKAETCS C
KOHYCOM II0 Kpyry U pa3OuBaeT KOHycC Ha JBe yacTh. OJHa M3 yacTel mpeicTaBiisieT co0oi KOHycC, a
Apyras Ha3blBaeTCsl ycedéHHbIM KOHYcoM. (M300pa3ute yceu€HHBbIN KOHYC camocTosTenbHO. [locTpoiite
00pa3yromyto, BBICOTY.)

Cdepoii Ha3bIBaeTCS OBEPXHOCTh, COCTOALIAS U3 BCEX TOUEK IPOCTPAHCTBA, PACIOJIOKEHHBIX Ha
JAHHOM PpAacCTOSSHUM OT JAaHHOW Toukd. JlaHHass ToYka Ha3bIBaeTCs HEHTPOM c¢epbl, a JaHHOE
paccrosHue — paaumycoM cgepbl. OTpe30K, COSAMHSIONUINNA JBE TOYKH cepbl U MPOXOIAIIUN depe3
LIEHTp, Ha3bIBACTCS AMaMeTpoM. Teo, orpaHu4YeHHOe CPepoid, Ha3bIBACTCS IAPOM.

[lap MOXXHO NOJYy4YUTh INPH BpalllEHUU IOJIYKpyra BOKpPYr Auamerpa. ['paHuneil mapa ciayxuT
chepa.

[TnockocTs, MMerOmas co cgepoil TOIBKO OXHY OOIIYI0 TOUYKY, HAa3bIBAaeTCS KacaTeJbHOMH
IJIOCKOCTBI0 K cdepe. Paauyc cdepbl, nmpoBea€HHBIH B TOUKYy KacaHus cdepbl U IUIOCKOCTH,
MEPIEHIUKYIISAPEH K KacaTelIbHON IUIOCKOCTH.

CeueHue mapa, IMpoxoJsllee yepe3 LIEHTP, Ha3bIBaeTCs OOJIBIIMM KPYroM, HE MpOXoJsllee —
MaJbIM Kpyrom LleHTp GOJbIIOro Kpyra COBIALAeT ¢ IMEHTPOM IIapa, a IMEHTP MAJOTO Kpyra SBISETCS
OCHOBAHHUEM IEPIEHIUKYISPa, ONYLIEHHOr0 U3 LEHTpa 11apa Ha IUIOCKOCTh 3TOT0 Kpyra.

Ceuenusi, paBHOOTCTOSIIUE OT LIEHTPA, PABHBI.

Pajuyc OKpyXKHOCTH, TIONY4eHHOH MpHU MepecedeHnH cephl paguyca R II0CKOCTBIO, ylaneHHoi

D2 2
OT 1eHTpa cepsbl Ha d , paBeH R®—d*

ITopsinok BbINOJHEHHS PadOTHI:
1)BbInONHUTE YepTex
2)3anucaTh KpaTKO yCIOBHE 3aJjauu

Xonx padoTsI:

3amaua 1.0ceBoe cedyeHWe IWIMHApPAa — KBaapar, Imiomanb koroporo Q. Haitaure miomanb
OCHOBAHUS IIMIINHIPA.

Pemenue:

CTOpOHa KBaJpara paBHa\/@ Ona paBHa JUAMETPY OCHOBAHUA. HOBTOMY miomaab OCHOBAHUA

JQ)

2 4

paBHa

OTBeT: Socimn, = il

4
33[[3.‘{3. 2 BBICOTa I_II/IJ'II/IH,[[pa 6CM, paI[I/IyC OCHOBAaHUA SCM. HaﬁHHTe miomaigb CCUYCHHA,

MMPOBCACHHOTO MapalICJIIbHO OCH HUJIMH/IPA Ha paCCTOSHHUN 4cM OT Hee.
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Pemenue:

Scen. = KMx*KC,

OE=4cMm, KC=6cm.

Tpeyroasaunk OKM — paBHoGeapennsiii (OK = OM =R =5 cm),
TpeyrojibHUK OEK — mpsMOyTOJbHBIN.

N3 tpeyronsauka OEK, o Teopeme [Tudaropa:

gk = VOK? ~OE* =/25-16 =/9 =3

KM =2EK =2x3 =6,

Sce= 6X6 = 36 oM,

OtBeT: Sceq= 36 cM?.

3amaua 4: ITiomans GOKOBOH TOBEPXHOCTH KOHYca paBHa 60 1M, a paaiyc OCHOBAHHS PAaBeH 6 M.
Haiinure paccrosiHue OT LIEHTpa OCHOBAHUS 10 00pa3yroliei KoHyca.

Pemenue:

Seux =rf =600 => pl =60

r=6:>f=£q=10.
S &
SO =JAS* — 40" = 10> —6* =8

1
2

-AO-OSn%—6-8=24

Syo =-OH . AS =SOH =24 = OH =22
C Ipyroii CTOPOHBI, 2 5

. 2
3agaua 5: [lnomanu cedyeHus mapa miaockocTeiopaBHa 1611 M™ , a miomane napayuieabHOrO eMy
CedeHHMs, TPOXO/IAIIEro depes MeHTp miapa, paBua 2511 mM° . HaifTH paccTosiHue MEXIy IIOCKOCTSIMH

CEUECHUN.
wt =16n=>r" =16, r=4u,

R =25n=>R'=25, R=5m.

h=yRI =7 =\25-16 =3 (m)
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OtBer: 3 M
dopMma npeacTaBJIeHNs Pe3yJbTAaTa: BHIIOJTHCHHOE 3a/I1aHNUC.

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €Clii paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIIOJEHHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM padOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TTOJHOCTHIO WM 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE IMO3BOJISET CENIATh TPABMIIBHBIX BBEIBOJIOB.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Teja

IIpakTnueckoe 3ansaTne Ne 53-54

«Pemenue 3a1a4 HA BbIYHCJIEHHE 00bLEMOB U HOBerHOCTeﬁ KPYIVIBIX TE€JI»

Hexab padorbl: HayuuThcs pemats 3a1a4 BEIYUCICHHE 00BEMOB U TOBEPXHOCTEN KPYIIIBIX TE
IIpakTHyeckas padora ¢popmupyer:

[IP610. yMmeHue omnepupoBaTh TMOHATUSMU: MHOTOTPAaHHHMK, CEYEHHWE MHOTOIpaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, IMIUHAP, KOHYC, 1Iap, cdepa,
ceueHuss (UIypbl BpallleHHUs, IUIOCKOCTh, Kacawoomasicsa cdepbl, LUINHApPa, KOHyca, IUIOMalb
MOBEPXHOCTU MUPAMHUJIBL, IPU3MBI, KOHYCa, IWJIMHAPA, MIOIMAAs chepbl, 00beM KyOa, MPsIMOYTOIbHOIO
napajulesienunesa, NupamMuIbl, IpyU3Mbl, HWIMH]PA, KOHYCa, 1l1apa; yMEHHE U300paxaTb MHOTOTPAHHUKH
Y NTOBEPXHOCTHU BPAILEHUS, UX CEYEHMS OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHE PACIO3HABaTh IPaBUJIbHbBIE
MHOTOTPaHHUKU;

I1P612. ymeHMe BBIYMCIATH T€OMETPUYECKHE BEIUYMHBI ([UIMHA, Yroj, IJIoumaab, 00beM, IJIONIAIb
MTOBEPXHOCTH), UCIIOJIb3Ys U3YYEHHbIE POPMYJIIbI U METOIBI;

[1PG14. ymenue BbIOMpaTh MOAXOMALIMM W3YYEHHBI METOJ JUIsl pElIeHUs 3aJayd, paclo3HaBaTh
MaTemMaTuueckue (akThl U MaTeMaTHYEeCKHE€ MOJIENM B NPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUHUCKOM W MHPOBOU
MaTEMaTHYECKON HAYKU;

[1Py14. ymenue cBOOOAHO ONEPUPOBATH MOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTh, IMPOCTPAHCTRBO,
OTpPE30K, JIy4, IIJIOCKHI YroJl, ABYIPaHHBIM Yroi, TpEXTPaHHbIN yroil, NEpeceKaroIecs, NapajllebHbIE U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M MNEPHEHAUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEM, Yroi
MEXAYy MpSIMBIMH, YTOJ MEXKIy MPSAMOH U IJIOCKOCTBIO, YTOJ MEXKIy IUIOCKOCTSIMH;, YMEHHE
WCIIOJIb30BaTh MpPH pEIICHUH 3a/ad M3ydeHHble (DaKThl U TEOpEeMbl MJIAHUMETPUHU; YMEHHUE OIICHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEepPUPOBATH MOHATHUSIMHU: MHOTOTPAaHHUK, CEUCHHE
MHOTOTpaHHMKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, GUrypa u MmoBEpXHOCTh BpAIIECHUS,
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LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IIMIIMH]PA, TapaJlieIbHble OCH
WIN OCHOBaHMIO, CEYEHUE IIapa, IUIOCKOCTb, Kacarotasacs cdepsl, HWINHAPA, KOHYCa; YMEHHUE CTPOUTH
CeYeHHe MHOTOTPaHHUKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI 1 TIOBEPXHOCTH BPAIICHUS, NX CCUCHHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE MIPUMEHATH CBOMCTBA FEOMETPUIECKUX (UTYP,
CaMOCTOSITENILHO (POPMYIIMPOBAThH ONPEIEICHUS U3Y4aeMbIX (DUTYpP, BBIIIBUTATh TUIIOTE3I O CBOMCTBAX U
IPU3HAKAX TEOMETPUYECKUuX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHUE IPOBOIUTH
Kkinaccuukanuoo (GUryp Mo pasiMyHbIM [PU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE ONOJIHUTEIbHBIC
IIOCTPOCHHS;

ITPy15. ymeHnue cBOOOJHO ONEpUPOBATh MOHATUAMU: IUIOIAAb (GUrypbl, 00beM (PUTYpBI, BEIMYMHA YIa,
paccTosiHuEe OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSIMBIMHU, PACCTOSHUE MEXY IUIOCKOCTIMM,
wiomaab chepsl, IUIOMAAb MOBEPXHOCTH NHPAMHJIBI, MPU3MBI, KOHyca, IMJIMHApa, 00BeM Kyoa,
IPSIMOYTOJIBHOTO Napaulesienueaa, NUpaMuabl, NpUu3Mbl, IWIKHAPA, KOHYyca, 11apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB TTOT00HBIX GUTYD;

[1Py16. ymeHnue cBOOOJHO ONEpUPOBATH NOHATUAMMU: JIBUKEHHE, TAapaJlIeNIbHbINA IEpEeHOC, CUMMETpPHUS Ha
IUIOCKOCTH W B HPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHUe NOA00Ms, MOAOOHbIE (UIYpBI; yMEHHE
pacrio3HaBaTh paBHbIE M [10JI00HBIE (PUTYpBI, B TOM YHUCIIE B IPUPOJE, UCKYCCTBE, ApXUTEKTYpE; YMEHUE
UCMOJb30BaTh T€OMETPUUYECKHE OTHOILEHMs, HAaXOAUTh TIE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTod,
TUIOIIAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTHX YYEOHBIX MPEIMETOB U U3 PEaTbHOU )KU3HU;

[1Py18. ymeHue MoAenupoBaTh pealibHblE CUTYallud Ha S3bIKE MATEMAaTUKU; COCTABJIATH BBIPAKEHUS,
YpaBHEHHUsI, HEPABEHCTBA U MX CHCTEMbI 10 YCJIOBUIO 3aJaud, MCCIEA0BaTh IOCTPOCHHBIE MOJENU C
WCTOJNB30BAaHUEM  ammapara anreOpbl, HWHTEPIPETHPOBATH  IOJYYEHHBIH  pe3yibTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIIU € IIOMOIIBIO T€OMETPUYECKUX ITOHATUN U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
IIPAKTUYECKHE 3aJaud; COCTaBJIATh BEPOSTHOCTHYIO MOJAEIb M HWHTEPIPETHPOBATH IOJIYYEHHBIN
pe3ysbTaT; pemarbh NPUKIAJHBIE 3aJaud CPEACTBAMM MaTEeMaTHYECKOro aHaln3a, B TOM YHUCIIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PM3HUECKOTO XapaKTepa;

[1Py19. ymeHue BbIOMpaTh MNOAXOIAIIMNA METOA JUId pelIeHHs 3a/jauyd; [OHMMaHHE 3HAYMMOCTHU
MaTeMaTUKU B W3YYEHMM MPUPOJHBIX M OOIECTBEHHBIX MPOILIECCOB U SIBJICHHM; YMEHHE PACIIO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, yMEHHE MPUBOAMTH MPUMEPbl MaTeMaTHYECKHX
OTKPBITHHA POCCUICKON U MUPOBOM MaT€eMaTHYECKOW HAYKH;

Brinosinenue padorsl cnocodcTBYeT GOPMUPOBAHUIO:

OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIBbHON JeATENbHOCTH MNPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpEICTBa IOWCKA, aHajdM3a M HMHTEPIpeTaluu HH(QOpMaruu H

I/IH(I)OpMaI_[I/IOHHLIC TCXHOJOTHH JJId BBIIIOJIHCHHUA 3aJa4 HpO(I)eCCHOHaHLHOﬁ JACATCIIbHOCTH

OK 06. IIposBnsaTh rpax AaHCKO-MATPUOTHYECKYIO MO3UIINIO, TEMOHCTPUPOBATH OCO3HAHHOE MOBEIAECHUE
Ha OCHOBE TPAJMLMOHHBIX POCCUHCKHMX JTYyXOBHO-HPAaBCTBEHHBIX IICHHOCTEM, B TOM 4YHCIE C YYETOM
rapMoHusanu  MEKHAIIMOHAJIbHBIX u MCKPECTUITNO3HBIX OTHOHIGHI/II\/’I, IMPUMCHATH CTaHdapPThI
AHTUKOPPYILMOHHOIO TIOBEICHUS

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH cpelibl, pecypcocOepekeHnIo, MPUMEHITh 3HaHUs 00
W3MEHEHMH KJMMaTra, MPUHLUUIB OEpeXIMBOrO IMPOU3BOACTBA, J(PPEKTHUBHO JEHCTBOBAaTH B
T-Ip63BI)I'-IaI\/’IHI:;IX CUTyalusx

OK 08 Hcronb3oBaTh CpeicTBa (PU3MUECKOM KYyJIbTYPBHI U COXPAHEHUS U YKPEIJIeHHs 370pPOBbs B
npouecce MpodeccnoHaTbHON JEesATeNbHOCTH M MOJAJEp’KaHUS HEOOXOIMMOro YpOBHS (HU3MUecKon
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MOATOTOBJICHHOCTHU
OK 09 Ilonp3oBarbcsi MPOQECCHOHAIBHONW JOKYMEHTAIIMEW Ha TOCYJAapCTBEHHOM W HHOCTPAHHOM
SI3bIKAX.
[1IK 1.2 BpInoiHATE pacyeThl 1 KOHCTPYUPOBAHUE CTPOUTEIIBHBIX KOHCTPYKIIUAM.
MarepunanbHoe obecrnieyeHue:
NnauBuayanbHble 3a1aHNs, CIPABOYHBIE MAaTepUaIbl, KOHCTIEKTBHI JICKIIHIA.

3aganue:

1. Heo0xoauMo mo 4YepTexKy M3roTOBHTH KOHYC. /s pacdyera HeoOXOAMMOTO MaTepuaia Ha
W3rOTOBJICHHE HAWIUTE IOJHYI0 IOBEPXHOCTb KOHYCA, €CJIM 00pa3yrolas HakKIOHEHAa K IUIOCKOCTH
ocuoBanust oy yriaom 30°u pasra 12 cM. A pajguyc OCHOBAHHS 8 CM.

2. HeoOxoaqumMo mo 4YepTe:Ky HM3roTOBUTH map, oo6béMm koroporo 12511 M. Hns pacuera
HE00X0AMMOT0 MaTepHualia HalJeTe TIomaab chepsbl.

uauuaap

. . S5, = 27RN;
[Inomanp 60KOBOM MOBEPXHOCTHU: ~ 00%

[Inomane MoMHON MOBEPXHOCTH:
S, =S5, +2S,, =2R+27R,;

NoJH

S =2R(h+R)

NnoJH

O0BeM HUIHHpA: V =7R*h,

Ceuenue yununopa — purypa rnoy4eHHas B IepeceyeHnH HUINHAPA IIOCKOCTbIO.

Ceuenue, MpoxoadIlee Yepe3 OCh MIINHIPA, HA3bIBACTCS 0Ce8blM ceyeHueM U MPENCTaBIsieT co00i
PSIMOYTOJIBHHUK.

Ecnu cexymas miockocTs NepreHANKYIsIpHA K OCH IIMIMHAPA, TO CEUCHUE SBISETCS KPYTOM.

IL1omans 00KOBOI NMOBEPXHOCTH KOHYCAa PaBHA NMPOU3BEICHUIO ITOJIOBHHBI JUIMHBI OKPYKHOCTH
OCHOBaHUS Ha 00pa3yIoNIyIO.

S;o =l

Ilnomaabs MoIHON MOBEPXHOCTH KOHYCa paBHA CyMME IUIONMAAM OOKOBOM IMOBEPXHOCTH U
TUTOIIA I OCHOBAHWSL.

S,,.,=(l+r)

IInomans 60K0OBON MOBEPXHOCTH YCEYEHHOI0 KOHYCA paBHA MPOM3BEAECHUIO MOIYCYMMBI UIMH
OCHOBaHHI Ha 00Pa3yIONIYIO.

O0BEM KOHYCa paBeH OJHOM TPeTH MPOU3BEIEHHS MJIOLIAI1 OCHOBAHUS Ha BBICOTY.

V :%SOCH.h:%MZh

y S popes = A7R?
Inomaas noBepxHocTH cepbl paBHA yUETBEPEHHOH IIIONIAM OOJIBIIOrO Kpyra: — ¢ .
4
Vmapa =5 7ZR3
3

O0bem mapa:

Ilopsinok BbINOJHEHHS PadOThHI:
1)BbINONHUTE YepTex
2)3amnucarb KpaTKo YCIOBHE 3aa4H

Xon paborhr:
3agaua 1: HeoOxonmMo mo 4epTesky M3rOTOBUTH KOHYC, IUIONIAJb OOKOBOI MOBEPXHOCTH
KOTOpOro paBHa 60 IM°, a paaMyc OCHOBAHHS paBeH 6 M. JUTs H3TOTOBICHHS KOHYCA HEOOXOMMMO HAiTH
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paccTosHUE OT IIEHTPa OCHOBAHUS 10 00pa3yrolieii KoHyca.
Pelnenmne:

Seux =l =601 => pl =60

r=6=1=28_10.
B
O = AS? — A0 = J10° —6* =8

1 I
Spo ==+ A0 -O5 =—-6-8=24

SM-EOHAS SOH = 24:>OH--25—4

C npyro# CTOpOHBI,
3agaua 2: Heo0xoaumMo mo 4epTe:Xy H3roTOBHTH KOHYC. PaccTosHuMe OT IeHTpa OCHOBAaHHUS

KOHYCa JI0 CepeAuHBI 00pa3ylomeii paBHO 4 CM, a yroj HAakJIOHa 0Opa3yrollel KOHyca K INIOCKOCTH
OCHOBAHH: paBCH 600 Z[J'IH HN3TOTOBJICHUA KOHyca HaP'Iz[I/ITe I1omaab OCEBOI'0 CECUCHUA KOHyca.
S
&4:.5:3:.» zszm 60
MB 1so° .2 Gohw"

10 ecTB .&S.{B pannm:rupmiﬂnﬂ Ty

4

1
mcrm AASB:::-——-.-—-::_
5B AS 2

L sBe- mo-a'___,-
1 ; 1 NE) ,
Sm='5'AS-AB-81n60°=5-8~3--2.—=16J3(cu)
Orper: 1643 o,

3agaua 3: [Inomans chepst paBra 100 M°. Paccrosiaie oT meHTpa cdepsl 10 CeKyiel IIOCKOCTH
paBHO 4 M. Haiinute pannyc ceueHus.

Pemenne:

S =4xR’=100n=>R’=25=3R=5

AD =VBD' - ABY = 5§ _ 3,y
Orser: 3 u,
dopma npeacraBieHusi pe3yJabTaTa: BHITIOJHECHHOE 3a/IaHHE.

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

HEOOXOMMOM TOCIIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIIM BBIMOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Hezouera.

Ouenka "y10BJIETBOPUTEJIbHO'" CTaBUTCS, €CIM padOTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacCTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPaBUJIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOThI OBUIH JOMYIIEHBI OITHOKHU.

OueHka ""Hey10BJI€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO UITH 00BEM
BBITIOJTHEHHON YacTu pabOThI HE MO3BOJISET CAIENATh IPABHIIbHBIX BHIBOJIOB.

Tema 4.3 MHOrorpaHHMUKHU M KPYIJible TeJia

IMpakTnyeckoe 3ansiTue Ne 55

«Ucnonab30BaHue KOMOMHAIIUI MHOTOIPAHHUKOB M TeJl BpallleHUs B MPAKTHKO-
OPHEHTHPOBAHHBIX 324X

Hean pabdotbi: HayunThes pemars 3aa4u Ha KOMOMHAITUIO TEOMETPUUYECKHUX T

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:
[1P610. ymeHuwe omepupoBaTh TOHSATHSIMH: MHOTOIPAaHHHMK, CEUEHHE MHOTOTpaHHHKA, KYO,

napajiesienune 1, pu3Ma, nupaMuza, Gurypa u MoBepXHOCTh BpalIeHUs, HWIHHIP, KOHYC, map, cdepa,
ceuyeHHss (UTYphl BpALCHHUS, IUIOCKOCTh, Kacaromascs cdepbl, NUINHIPA, KOHYCa, IUIOMAIb
MOBEPXHOCTH MHPAMHUJIBI, TIPU3MBI, KOHYCa, IIMJIMHAPA, TUIOMaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napajiesienumnea, MMpamMuibl, IPU3Mbl, IUIUHIPA, KOHYCA, 1apa; YMEHHE U300pa)kaTh MHOTOTPAaHHUKH
U NIOBEPXHOCTHU BPAILECHUS, UX CEUEHHS OT PYKH, C IOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHME paclO3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHHE PACIO3HABaTh IPaBUIIbHbBIE
MHOTOTPaHHUKU;

I1P612. ymeHMe BBIYMCIATH TF€OMETPUYECKHE BEIMYMHBI (IJIMHA, YroJl, IUIOMaab, O0BEM, IJIOLIa]b
MTOBEPXHOCTH), UCIIOJIb3Yys U3YUEHHbIE POPMYJIIbI U METOIBI;

[1PG14. ymenue BbIOMpaTh MOAXOISALIMM W3YYEHHBI METOJ JUIsl pElIeHUs 3aJayd, pacllo3HaBaTh
MaTemMaThuyeckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHHUSAX, B
HUCKYCCTBE; yMEHHE IPUBOIUTH IPUMEPBl MATEMaTUYECKUX OTKPBITUA POCCUHCKOW W MHUPOBOMU
MaTEMaTHYECKON HAYKU;

[1Py14. ymeHue cBOOOAHO OINEPUPOBATH MOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTh, MPOCTPAHCTRBO,
OTpPE30K, JIy4, IJIOCKUI YroJl, ABYIPaHHBIM YIroi, TPEXTPaHHbIN YroJl, NEPEeCEKaAOINECs, TapauIeNIbHbIE U
CKPEILMBAIOIINECS TPSAMBIE, MApaUIENbHOCTh M MNEPHEHAUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXAYy MpSIMBIMH, YTOJ MEXKIy MNPSAMOH U IJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMH;, YMEHHE
MCIIOJIb30BaTh MpPH pEIICHUU 3a/lad U3ydeHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHUBAThH
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUpPE; YMEHHE ONEepPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEUCHHE
MHOTOTpaHHHKA, NMPaBUIbHBIA MHOTOIPAaHHUK, NpU3Ma, MupaMuia, GUrypa u moBEpXHOCTh BpAIICHUS,
LWINHAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHsI KOHYCa M LIWJIMH/PA, apajielibHble OCH
WIM OCHOBaHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacawomasics chepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTh
CeyeHHe MHOTOIPaHHUKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpHI 1 TOBEPXHOCTH BPAIICHUS, UX CEUCHMUS,
B TOM YHCJI€ C TOMOIIBIO 3JEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHATh CBOMCTBA F€OMETPHUUECKUX Uy,
CaMOCTOSITENIbHO (hOPMYJIUPOBATh ONPEAETICHUS U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI O CBOWCTBAX U
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IPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEPraTh HX; YMEHUE MPOBOIUTH
Kinaccuukanuioo (Uryp MO pasIUYHBIM IPH3HAKAM, BBITOJIHATH HEOOXOAMMBIE OTMOJIHUTEIbHBIC
MOCTPOCHHUS;

[TPy15. ymenue cBOOOJHO OMEPUPOBATH MOHATUAMU: TUIOIMAAb (PUTYpHI, 00beM (UTYpBI, BETHYMHA YA,
paccTosiHuEe OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBIMH, PACCTOSIHUE MEXIY IIOCKOCTSIMH,
wiomaab cepsl, IUIOMAAb IOBEPXHOCTH NIHpPaMMJbl, MPU3MbI, KOHyca, LHIUHApa, o0beM KyoOa,
IPSIMOYTOJIBHOTO MapajuieNenunesa, NupaMubl, PU3MBbl, LHINHAPA, KOHyCa, [1apa; YMEHUEe HaXOJIUThb
OTHOIIIEHHE 00bEMOB MOA0OHBIX (HUTYD;

[1Py16. ymeHue cBOOOJHO ONEpUPOBATH NOHATUAMMU: IBUKEHUE, TapaJlIeIbHbIN IEPEHOC, CUMMETPHSI Ha
IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe NOA00Ms, MOAOOHBIE (UTYpHL, yMEHHE
pacro3HaBaTh paBHbIC U MOJI00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
UCTOJIb30BAaTh TEOMETPUYECKHE OTHOIICHHS, HAXOJUTh TE€OMETPUYECKHE BEIMYUHBI (UIMHA, YTOI,
TUIOIIAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTHX YYEOHBIX MPEIMETOB U U3 PEaTbHOU )KU3HU;

[1Py18. ymMeHue MoJenupoBaTh peajibHble CUTYallMM Ha S3bIKE MaTEMaTHKH; COCTaBJIATh BBIPAXKEHUS,
ypaBHEHHMs, HEPABEHCTBA M HX CHCTEMBbI 10 YCIOBMIO 3aJayH, HCCIEI0BaThb IOCTPOCHHbIE MOJENIU C
UCMOJb30BAaHUEM  amnmapara anreOpbl, HHTEPIPETHPOBATH  IOJIyYEHHBIH  pe3yibTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJIENIU C TOMOILBIO TEOMETPUYECKUX MOHATHH U BEJIMUUH, PELIaTh CBA3aHHBIE C HUMU
NPAaKTUYECKHE 3a/1a4M; COCTABIATh BEPOSTHOCTHYIO MOJICNb M HHTEPIPETHPOBATH ITOJY4EHHBIN
pe3yibTaT; pemaTh MPUKIAJAHBIE 3aadydl CPEJACTBAMH MAaTeMAaTHYEeCKOro aHalni3a, B TOM 4YHCIE
COIMAIIEHO-YKOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

[1Py19. ymenue BBHIOMpaATh MOAXOMAIIMNA METOA JUIA pEIICHHs 3aJa4yd; [OHMMaHUE 3HAYUMOCTH
MaTeMaTHUKU B U3YYEHUM HPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB M SBJICHUN; YMEHHE paclo3HaBaTh
NPOSIBJICHWE 3aKOHOB MAaTEeMAaTUKU B MCKYCCTBE, YMEHHME MPHUBOAMTH IPHUMEPbl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeiOupath crnocoObl pemieHds 3aj1ad NpoPecCHOHANbHON JAeATEIbHOCTH MPHUMEHUTENBHO K
pa3IMYHbIM KOHTEKCTaM
OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpeJICTBA IOMCKA, aHajdM3a M HMHTEpIpeTaluu HH(pOpMaruu H

I/IH(l)OpMaHI/IOHHI)IC TCXHOJOTHH JJIs BBIIIOJIHECHU S 3a/1a4 HpO(l)CCCHOHaJIBHOfI JCATCIbHOCTHU

OK 06. ITposBIATh IpakJaHCKO-NATPHOTHUECKYIO MO3UIIHMIO, JEMOHCTPUPOBATH OCO3HAHHOE MOBEJICHHE
Ha OCHOBE TPAIUIMOHHBIX POCCHHUCKHX IyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM YHCIIE C y4ETOM
TrapMOHU3AIMM  MEKHAIlMOHAJIBHBIX M MEXPETUTHO3HBIX  OTHOLIEHHWH, NPUMEHATh CTaHAAPThI
AHTUKOPPYIIIHOHHOTO TTOBEICHHS
OK 07 CopneiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH Cpefibl, pecypcocOepeKeHn o, IPUMEHSATh 3HaHUs 00
W3MEHEHWH KJIMMaTra, MPHHIUIB OEpPEeKIMBOTO TPOM3BOJACTBA, J(PPEKTHBHO JIEHCTBOBAaTH B
Ype3BbIUANHBIX CUTYAIHSIX
OK 08 Ucmonb3oBarh cpeactBa (pU3M4eckoi KyJabTyphbl Uil COXPAHEHUS M YKPEIJIEHUS 3/70pPOBbsI B
nporecce MpohecCHOHATBHONW JEeATETbHOCTH M MOJJEpKaHUs HEOOXOJUMOTO YpPOBHS (U3NUECKOM
MOJITOTOBJICHHOCTH
OK 09 TIlonb3oBaThCcst MpoQecCHOHANbHON JOKyMEHTAllMed Ha TroCyJapCTBEHHOM M HMHOCTPAHHOM
SI3BIKAX.
1K 1.2 BoINOAHATH pacdyeThl U KOHCTPYHMPOBAHUE CTPOUTENBHBIX KOHCTPYKIIHH.

MarepuanbHoe o0ecnieyeHmne:
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I/IH,Z[I/IBI/I,Z[yaJIBHI:Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:

1. Jlynis M3roTOBJICHUS ACTAIW O YEPTEKY, B KOTOPOM B IIWJIMHIP HAKIOHHO BIIMCAH KBaJApaT Tak,
9TO BCE €r0 BEPIIHMHBI JIKAT HA OKPYKHOCTSIX OCHOBAaHUS HEOOXOIUMO HAWTH CTOPOHY KBajpaTa, eCiid
BBICOTA IIJIMHJIPA paBHA 2CM, a PaINyC OCHOBAHMS PaBEH 7CM.

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1)BBINOTHUTE YepTexK
2)3amnucarb KpaTKoO YCIOBHE 3aa4H

Xox padoThI:
3anava. [l M3rOoTOBJIEHUS JETAIM IO YEPTEXKY, B KOTOPOM B LMWJIMHAP BIMCaHa IpaBUIIbHAS
MIECTUYTOJIbHAS TIPU3Ma HEOOXOIMMO HANTH OTHOIICHHS 00BbeMa IIPU3MBI K 00beMy ITMIMHAPA.

Pemrenmne:

Vnpusm S o X h B S

o

OCH

me. - 7Z‘R2 X h a ﬂRz.

as=R
_3R%J3
ocn. T
Vpuse 3R%/3 T 33
V... 2 R* 2z
Vipusa 343
V., _2r

OTtBeT: yur =
®opMa npeacTaBjeHus pe3yJbTaTa: BEIIOJIHEHHOE 3a/IaHUE.

Kpurepum ouenku:

Ouenka "oTau4HO'" CcTaBUTCS, ecnu paboTa BBINOJHEHA B TOTHOM O0BEME C COOJIIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATeILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HeyoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NpPaBUIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
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MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.
Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJU padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON 9acTH PabOTHI HE MO3BOJISET CAENATh MIPABIIILHBIX BHIBOJIOB.

Pa3znes 5 Teopusi BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATUCTHKA

Tema 5.1. DiieMeHTbI KOMOMHATOPUKH

IMpakTnyeckoe 3ansiTue Ne 56

«Pemenne kKoMOMHATOPHBIX 3a/1a4. PasMenennsi, CoOueTaHUs U MePECTAHOBKI

Heabp pa6orepi: HayunTbes OTIMYATh COYETAHUS OT pa3MEUICHHUM, MPUMEHSATh (QOpMysbl s
BBIYHMCIICHHS BCEX BHIOOPOK 0€3 MOBTOPEHUH.

BoinosiHeHHe paGoThI CIOCOGCTBYET (POPMHPOBAHUIO

ITP68 yMeHHe OnepUpOBaTh MOHATHIMHU: CIYYaiHbBIA OIMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTD
CIy4ailHOrO COOBITHS; YMEHHE BBIYHMCISATH BEPOSTHOCTh C HCIOJIB30BAHHEM TpadHUUECKHX METOIOB;
OPUMEHSATH (POPMYIIBI CJIOKEHHUS U YMHOXEHHUS BEPOSITHOCTEH, KOMOUHATOPHBIE (PAaKThl ¥ (OPMYJIBI IPH
pellicHHH 3aja4;, OILECHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4aWHBIMU
BEJIMYMHAMHU; YMEHHUE MPUBOJWTH IMPUMEPHI MPOSBJICHHS 3aKOHA OOJBIIMX YHUCE B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHHUSX;

[TPy4 ymeHue cBOOOIHO OMEPUPOBATH MOHATHIMH: COYETAHUE, NMEPECTAHOBKA, YHCIIO COYCTAHUIHA,
YHCJI0 TIEPECTaHOBOK; OMHOM HbIOTOHA; yMEHHE TPUMEHSATH KOMOUHATOPHBIC (DaKThI U PACCYKACHUS IS
peleHHs 3a]1a4;

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

OK 01 BeibupaTth crnocoObl pemieHus 3ajaad NpoPecCHOHANBbHON JeATEIbHOCTH MHPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 3¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTATh B KOJIJICKTUBE U KOMaH/IE

MarepunanbHoe obecnedeHue:

WnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTEpUaIbl, KOHCTIEKTBI JIEKIIUH.

3ananne:

1. Cranok ocHameH 10 uHaukatopamu, CKOJIBKO BapMaHTOB OJHOBPEMEHHOTO 3aropaHusi Tpex
WH/INKATOPOB.

2. W3 Opuranel pabounx 12 yenoBek, HeOOXOAMMO BbIOpaTh 3 yenoBeKa JUIst pabOThl Ha CTAHKE.
CKOJIBKO CYIIECTBYET Pa3IMUHBIX CITIOCOOOB TaKOToO BBHIOOpA.

3. B mexe umeercs 8 cTaHKOB JUIsl pa3nu4HOM 00paboTku netaneil. CKoJabko crnocoOoB nMeeTcs
IUTSL PACCTAaHOBKM pab0YMX HA CTAHKH B Pa3HOM IOPsIIKE?

ITopsinok BbINOJIHEHUS PadOTHI

1. Omnpenenute BuA BHIOOPKU 0€3 MOBTOPEHUS.

2. Bribepere coOTBETCTBYIOUIYIO (JOPMYITY JIIsl BBIYMCICHUSI BO3MOXKHBIX KOMOWHAIIUHA.

3. IIpowsBeanTe BHIYHUCICHHS, UCIIONB3YS MOHATHE (haKTOpHAIIA.

Xox pa0doThI:
1.nnukaTopsl Ha MyNbTE 3aroparoTCs MOCIEI0BaTEIbHBIM HA0OPOM YETHIPEX Pa3HBIX JAMIIOUEK,
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MPOHYMEpOBaHHBIMU Idpamu. TpeOdyercs OmpeAenuTh YHUCIO BO3MOXHBIX BapHAHTOB 3arOpaHHs
JaMIOYeK.

Pemenue.

Bo3moxnbix mmudp (Hymepamus jgammnodek) Bcero aecsats(1,2,3,4,5,6,7,8,9,0).Kaxmas nabpannas
KOMOMHAIMS OTJIMYAeTCsl OT APYrol kKomOWHanmu XoTs Obl omHoi mmdpoii(1,4,5,7 #2,4,5,7),1mb0
nopsiikoM  Habopa oauHakoBbIX 1udp(1,4,5,7#4,5,7,1),mo3ToMy uIsl ToACUYETAa YHCIIa BO3MOYKHBIX
KOMOHMHAIIMIA UCTIONIb3yeM (OPMYITy YMCiIa pa3MEIICHHH.

dopmyiia pa3MEILIEHU UMEET BUI: AR = ™ _ B Hamem ciy4yae n = 4,m = 10.

(n-m)!”
=10-9-8-7 = 5040

10! _10!_10-9-8:7:6°5-4:3-2'1
(10-4)! 6! 6'5-4:3:2+1
2.CKOJIbKO CYIIECTBYET CIIOCOO0B BEIOOpA TPEX paboUMX U3 ACCATH IJII MPOBEIACHHS paboT?
Pewenue.

B nanHOM citydae mpu BBIOOpPE I HAC BaXKEH TOJIBKO COCTaB IO TPH YEJIOBEKA, MOPSIAOK BHIOOpa
pOJIM HE UTPaeT, MO3TOMY B OTJIMYKE OT MEPBOrO MPUMEpa YUCIO CIOCOOOB MOACYUTaEM Mo (opmyre
COYETaHUM.

dopmyiia coueTaHuil UMeeT BUIOCH = #lm). B namewm cnygae n=10, m=3.

! 10! _7!8-9-10
31(11:-3)!_317!_ 3-2:1-7! =120.

3.CKOJBKO Pa3IuYHbBIX YETHIPEX3HAYHBIX YUCET MOXHO cocTaBuTh M3 1udpl,2,3.4 9 mudper He
MIOBTOPSIIOTCS)?

Pewenue.

[To ycrmoBHWIO aHO MHOKECTBO M3 YETHIPEX D3JIEMEHTOB, KOTOpBIE TpPeOyeTcs pacIloyIOKUTh B
ornpeAenEéHHOM MOopsAIKe. 3HAYUT, TpeOyeTcs HalTH KOJIMYECTBO MEPECTAHOBOK MX YETHIPEX SJIEMEHTOB.

®dopmya mepecTaHOBOK U3 T —3JIEMEHTOB UMEET BUI:P, = n! B Hamewm ciydae n =4.

[TpousBeném pacuér: P, =4!=4-3 -2 -1=24.

[IpousBoauM pacuér A, =

[IpousBoauMm pacuér: C3, =

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHNE

Kpurepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOMIOJIEHUEM
HEe0OXOIMMOM TOCIEeN0BaTENIbHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIOJIHEHBI BCE
3aIMCH U BBIYUCIICHUS.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITOJIHEHHOM YacTH TaKOB, YTO IO3BOJIAET IOJIYYUTh IMpPaBUIbHBIE PE3yabTaTbl U BBIBOABI; B XOJ€
MIPOBEEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ounenka ""Hey10BJIETBOPUTEJIBLHO'" CTaBUTCS, €CIM paboTa BBHIIOJIHEHA HE MOJHOCTBIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThHI HE MO3BOJISET CAENaTh PABUIIbHBIX BBIBOJIOB.

Tema 5.2 Dy1eMeHThI TEOPUH BEPOSTHOCTEH U MATEMATHYECKON CTATHCTUKH

IIpakTuyeckoe 3ansitue Ne 57

«Knaccudeckoe onpeaesieHue BepOATHOCTH, CBOMCTBA BEPOSTHOCTEl, TeopeMa 0 cymme
BEPOATHOCTEID)

Lenp paboTbl: HAy4YUTHCS HAXOAUTHh BEPOATHOCTH COOBITHM, HCHONIB3YysS KJIACCHUECKOe
OIpEelIETICHUE BEPOSTHOCTH
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IIpakTuyeckasi pabora ¢popmupyer:

[IP67 ymeHue omepupoBaTh MOHATHIMH: cpefHee apudMeTHYecKoe, MeanaHa, HauOoJbIlee H
HauMEHbBIIIEe 3HAYCHHUS, pa3Max, AWCIEPCHS, CTAaHIAPTHOE OTKIOHEHHWE YHUCIOBOTO HaOopa; yMCHHE
U3BJIEKAaTh, HHTEPIPETUPOBATh UH(OPMaLINIO, TIPEACTABICHHYIO B Ta0IMIIAX, HA JUarpammax, rpaduxax,
OTPaXKAIOIIYI0 CBOWCTBA PEATBHBIX MPOIECCOB U SIBICHUN; MPEICTABIATh MHPOPMAIUIO C TOMOIIBIO
Ta0JIMI ¥ AUarpaMM; UCCIIE0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHCIIE C MPUMEHEHUEM rpaduuecKkux
METO/IOB U 3JIEKTPOHHBIX CPE/ICTB

[TP68 ymenue omepupoBaTh MOHSATHAMU: CIyYaWHBIH OIBIT M CIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy9aliHOTO COOBITHSI; YMEHHE BBIYHCISATH BEPOSITHOCTH C HCIIOJNIb30BAHHUEM TpaUUECKUX METOJIOB;
MPUMEHSTH (DOPMYIIBI CJIOKEHUSI U YMHOXEHHSI BEPOATHOCTEM, KOMOUHATOpHBIE (aKThl U POPMYJIIBI IPU
pelIeHnr 3aJad; OIEHUBATh BEPOSTHOCTH pEATbHBIX COOBITUH; 3HAKOMCTBO CO CIy4alHBIMH
BEJIMYMHAMHU; yMEHHE MPUBOJUTH IMPHUMEPHI MPOSABICHUS 3aKOHA OOJIBIIMX YHCENT B MPUPOAHBIX U
OOIICCTBCHHBIX SIBJICHUSX;

[IPyl12 ymeHue omepupoBaTh IMOHATUSMHU: MPSIMOYrOJIbHAsg CHUCTEMa KOOpAMHAT, KOOPIUHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA, CKAJISPHOE MPOU3BEIACHUE, YroJ MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOMU3BEJCHNE BEKTOpPA HA YUCIIO; HAXOAUTH C MOMOUIbIO M3YyYEHHBIX (DOPMYIT KOOPAUHATHI
CEpEIUHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMS TOUKAMU,

[IPy13 yMeHue HaxXoAWTb BEPOATHOCTH COOBITHII C HCIOJIB30BaHHWEM TIpadUUYeCKHUX METOJIOB;
MPUMEHSITh JUISI PEIICHUs 331a4 (OPMYIBl CIIOKCHHUS W YMHOXXCHHSI BEPOSITHOCTEH, (popmyrry momHOM
BEpPOATHOCTH, (Qopmyny bepHymnu, xomOuHatopHbele ¢GakThl U (OPMYIBI, OLIEHUBATH BEPOSTHOCTH
pealbHBIX COOBITHI; yMEHHE ONEpPUPOBATH TMOHATHSAMHU: CIIy4aiiHash BEJIWYWHA, paclpeaeiieHue
BEPOATHOCTEH, MaTeMaTH4YeCKoe OXKHMJaHuE, AUCIIepCHs M CTaHJApPTHOE OTKIIOHEHHE CIydyaiiHOM
BEIIMYMHBI, (QYHKIUK pacrpepesicHUs] W IUIOTHOCTH PaBHOMEPHOTO, IMOKA3aTebHOTO M HOPMAJILHOTO
pacmpesieieHnii; YMEHHUE HCIIOJIb30BaTh CBOMCTBA HM3YyUEHHBIX PACHpPENCIICHUN IJs pelIeHus 3a7ad;
3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCICAOBAHUMN; yMEHUE
MIPUBOJIUTH MPUMEPHI IPOSBICHHS 3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUSIX;

BeinosiHenune padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:
OK 01 BeiObupaTth crnocoObl pemieHus 3ajaad NpopecCHOHAIbHON JeATEIbHOCTH MNPHUMEHUTENIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 03. IlmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHATBHOE U INYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO IEATEILHOCTh B MPO(ECCHOHANBHOM cepe, UCIoNb30BaTh 3HAHUS 110 IPaBOBOI
¥ (UHAHCOBOUM I'PAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIHIX
OK 04 D¢ddexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE
OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYXKAIOILIEH cpeibl, pecypcocOepeKeHNIo, IPUMEHTh 3HaHUs 00
W3MEHEHMH KJMMaTra, MPUHLUIB OEpeXIMBOrO MPOMU3BOACTBA, HPPEKTHUBHO JE€HCTBOBAaTH B
YpEe3BBIYANHBIX CUTYAIHSIX
OK 09 TIlonb3oBaThcst MpoQecCHOHANbHOM JOKyMEHTalMeld Ha TroCyJapCTBEHHOM W HHOCTPaHHOM
SI3BIKAX.

3aganue:

1. JIns mpoBepKM KauyecTBO M3TOTOBJIEHHBIX JeTajei ux mponymepoBaiu oT 1 mo 10. Haynauy
BbIOpaHa jetanb. KakoBa BEpOSTHOCTB TOTO, YTO 3TO OHA UMEET MPOCTOI HOMEp?

2. Jlns TpoBepKH KauecTBa HM3roTOBIEHHbIX jeranedl mpurotoBwin 300 mT. Yemy paBHa
BEPOATHOCTH TOTO, UTO HayraJ B3ATas JeTallb JAJis IPOBEPKU OYyIeT UMETh HOMEp, KPaTHBIH 57?

3. TonOpackIBatoTCs ABa UTPAJIBHBIX KYOHMKa, MOJACYUTHIBAETCS CyMMa OYKOB Ha BEPXHHUX I'PaHSIX.
UYro BeposiTHEE- MOJMYYNUTh B CyMME 7UIN8?

Ilopsinok BbINOJHEHHS Pa0OTHI
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1.
2.
3.
4.

Omnpenenure coobiTHE A, BEpOITHOCTH KOTOPOTO HY>KHO BBIUYUCIIUTH.
[Tpocuntaiite obmee ynciao(N) BO3SMOKHBIX UCXOIOB.
[TpocunTaiite yucio ncxomoB(M), 61aronpUATCTBYIONUX HACTYIIJIEHUIO COOBITHS A.
v . m
Hcnonb3yiite GopMyIty Mish BBIMHUCIEHHS. BEPOSATHOCTH ONPEENEHHOO COObITHS. FLA] = -,

Xox paboTsi:

1.

Ha cknane 10 onMHakoBBIX MO pa3Mepy U BecCy JleTaleld, U3 KOTOpPHIX 6 OIMHKOBAaHHBIX U 4

oObIyHBIX. BpiOupaercst ogna nerans. KakoBa BepoOATHOCTH TOTO, UYTO M3BICUEHHAS JETAIb OKAXKETCS
OLIMHKOBAHHON?
Pewenue.

1.

. =meno N=10

N WD

CoOniTre A-«3BeuéHnas 1eTalb OKa3ajlach OLIMHKOBAHHON.

. 4uciao m=6
. PA) =§=—— 0,6

B
ik

. Bce neranu, oroOpaHHble A NPOBEPKU KauyecTBa, MpoHyMepoBaHbl OT 1 10 30 u noMeunieHs! B

smuk. M3Biekaerca ogHa neranb. KakoBa BEpOSTHOCTh TOTO, YTO YMCIIO HA B3ATOM JIETAId OKAXKETCS
KpaTHbIM 57
Pemenue.

Mo bdE

3.

CobbiTe A-«Ha B3sTO# eTaimy 4ucio KpaTHOE S».
=mcmo =30
grcao m=6(uucia 5,10,15,20,25,30)

m B
FlA) =—=_-=02,

W3 OykB cinoBa duggepenyuan Hayran BeiOHpaeTcs onHa OykBa. KakoBa BEpOosSTHOCTH TOTO,

qT10 3Ta OyKBa OyneT: a) riacHoi, 0) cornacHoi, B) OykB CoObiTne A-«Ha B3sITON KapTodke 4YucIio .
KpaTHOE 5».
Pemenue.

10.
11.
12.

© 0N~ wNE

Coo0biTue A-«Hayran BeiOpanHas OykBa OyAeT TIacHOM».
=memo N=12(-4ncio 6YKB B CII0BE)

quciio M=5(0yKBHI :u,e,e,u,a )

P =0= 2w 0417

11 12
quciio M=7(0yKBsI :0,p,,p,n,y,1 )
CoOwitne B-«Hayran BeiOpanHas OykBa OyneT COTJIaCHON».
=memo N=12(-aucio OyKB B cI0Be)
P(E) =2= 0,583

Co6witne C-«Hayran BeiOpanHas OykBa Oynet OyKBOU uy.
=memn N=12(-4ncio OyKB B CIOBE)

yrcsio M=0(Takoil OykBbI HET B JAHHOM CJIOBE)

_m_0_
P[A]—ﬂ—u_n.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIIOJIEHUEM
HEOOXOMMOM TOCIIe0BATEILHOCTH JICUCTBHI; B OTBETE NPABHWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIlMCU U BEIYUCIICHUS.

Ouenka "'xopomo' cTaBUTCS, €CIM BHIIIOJHEHBI TPEOOBAHUA K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 Henmouera.
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Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €clid pabOTa BBITIOJHEHA HE MOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJIE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTH PaOOTHI HE MO3BOJISET CAENATh MPABIIILHBIX BBIBOJIOB.

Tema 5.2 Dy1eMeHTBI TEOPUH BEPOSITHOCTEH M MATEMATUYECKON CTATHCTUKH

Tema 6.1. OCHOBBI TEOPUH MHOKECTB

IMpakTnyeckoe 3ansiTue Ne 58

«Hpe)_ICTaBJIeHI/Ie JAHHBbIX. 33)13'1]/] MaTeMaTH4eCKOil CTATUCTHKI

Henp pabdoTbl: HAyyuThCS HAXOAUTHh BEPOATHOCTH COOBITHM, HCHOJB3YysS KJIACCHUECKOe
OIpeJIeJIEHUE BEPOSATHOCTH

IIpakTHyeckas padora ¢popmupyer:

[1P67 ymeHue omepupoBaTh MOHATHUSAMH: CpeaHee apuMeTHUecKoe, MeAnaHa, HauOoJbIee M
HalMEHblIee 3HAYCHMs, pa3Max, AMCIEpCus, CTaHJapTHOE OTKJIOHEHHWE YMCIOBOTrO Habopa; ymeHue
M3BIIEKATh, HHTEPIIPETUPOBATh MH(POPMAIINIO, IPEACTABICHHYIO B TaOMUIAX, HA AUarpamMmax, rpadukax,
OTPaXKaloOIyI0 CBOMCTBA peallbHBIX MPOLECCOB U SBJICHHM; MPEACTaBIATh MH(YOPMALMIO C MOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIE0BAaTh CTATUCTHYECKUE JAaHHbIE, B TOM YHUCIIE C MPUMEHEHHEM TpaduyecKux
METOJIOB U JIEKTPOHHBIX CPEZCTB

[1PG8 ymeHue omepupoBaTh MOHITUSIMM: CIy4YallHBIA ONBIT U CIIy4alHOE COOBITHE, BEPOSITHOCTh
CIIy4aiilHOTO COOBITHSI; YMEHHE BBIYHMCIATH BEPOSITHOCTh C HCIIOJIBb30BAHHMEM TpaUUEcKUX METOJIOB;
IPUMEHATH (POPMYJIBI CIOKEHHUS M YMHOKEHHs BEPOSTHOCTEH, KOMOMHATOpHBIE (DaKThl M (HOPMYJIIBI IPU
pelleHnr 3aJay; OLEHUBAaTh BEPOSITHOCTU pealbHbIX COOBITUH; 3HAKOMCTBO CO CIy4allHbIMU
BEIMYMHAMU; YMEHHME MPUBOJUTH MPHUMEPHI IMPOSABICHUS 3aKOHA OOJIBIIMX YHUCET B HPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSIX;

[IPyl2 ymeHue omepupoBaTh IOHATUSAMHU: HPSIMOYTOJIbHAs CHUCTEMA KOOpPAMHAT, KOOPAWUHATHI
TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpA, CKAISPHOE IPOU3BEIAECHHUE, YroJ MEXIYy BEKTOPAaMH, CyMMa
BEKTOPOB, MPOM3BE/IEHNE BEKTOpa Ha YHCIIO; HAXOAUTh C MOMOILIBIO M3YyYEHHBIX (POPMYN KOOPAMHATHI
CEpEIMHBI OTPE3Ka, PACCTOSHUE MEKY IBYMsI TOUKAMH;

[1Py13 yMmeHue HaxoAuTh BEPOSTHOCTH COOBITHHM C MCIIOJIB30BaHMEM TIpaUUECKUX METO/I0B;
MPUMEHSTh JUIsl pelleHus 3a1a4 (OpMyIbl CIIOKEHUS U YMHOXXEHMsSI BEpOSITHOCTEH, (popmynny mosHoM
BeposTHOCTH, (opmyny bepHymnu, xomOuHaTtopHble (aKThl U (HOPMYJBI; OLIEHUBATH BEPOSTHOCTHU
peabHbIX COOBITHH; yMEHHE OIEepUpOBaTh TOHATUSAMU: CIy4yailHas BeJIMYMHA, paclpeneeHue
BEPOATHOCTEM, MAaTEMaTH4YECKOE OXXKHMJAHUE, JUCIEpPCHsT M CTaHJApPTHOE OTKJIOHEHHME CIydalHOU
BEJIMYMHBI, (PYHKLIHUU paclpeneseHus] U IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAaJbHOTO
pacnpeesieHnii; YMEHUE HCII0JIb30BaTh CBOMCTBA WM3YyUEHHBIX PACHpPENCIICHUN [ pEIIeHus 3ahad;
3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIINX YHCEN, METOJbl BHIOOPOYHBIX MCCIEIOBAHUN; YMEHHE
MPUBOANUTE MPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHCE B IPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSX;

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:
OK 01 BeibupaTth crnocoObl pemieHds 3ajad NpoPecCHOHANbHON NeATEeIbHOCTH MNPHUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM
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OK 03. [TnanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U TUYHOCTHOE PA3BUTHE,
MpeaNPUHUMATEIBCKYIO AEITeIbHOCTD B MpodeccnoHanbHoM chepe, UCronb30BaTh 3HAHUS 110 PABOBOM
1 (PMHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYAIIHSIX

OK 04 B3¢ddexTrBHO B3aUMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE

OK 07 CopneiicTBOBaTh COXPAaHEHUIO OKPYKAIOIICH Cpelbl, pecypcocOepeKeHnI0, MPUMEHATh 3HaHUS 00
W3MEHEHUU KIMMaTa, TMPUHIUIB OEpexIIMBOrO IMPOU3BOJACTBA, J(PGEKTUBHO JACHCTBOBATH B
YpE3BBIYANHBIX CUTYAIUSIX

OK 09 Ilonp3oBarbcsi MpOQECCHOHAIBHONW JOKYMEHTAIIME Ha TOCYJAapCTBEHHOM W HHOCTPAHHOM
SI3bIKAX.

MarepuasnibHoe o0ecnieueHue: VHauBuyaIbHbIC 3a/JaHNS], KOHCIIEKTHI JICKIIHA.

3aganue:
1. ITocTpoUTh MOJTUTOHBI YACTOT M OTHOCUTEIBHBIX YaCTOT MO PACHPEACICHUIO BEIOOPKH U3 OTOOPAHHBIX
JETaJeH M1l IPOBEPKH KayeCcTBa:

xi | 2| 4 | 7] 8 | 9 | 12
2

mo| o2 [ 2 | e | P2 P | 3ps

2. ITocTpoiiTe TUCTOrPpaMMBI YaCTOT ¥ OTHOCHTEIIBHBIX YaCTOT 110 PACIPEACIICHUIO BRIOOPKH U3
OTOOpaHHBIX JIeTajel sl MPOBEPKH KauecTBa:

No Unrepsann, CymMma gacTor
unrepsana | Xi — Xi 4 BapUaHT ?]?TepBwa,

L 8-5 P1

2 5-7 2p;

3 7-9 3ps

4 9-11 p;

S 11-13 2p5

6 13-15 3p?

7 15-17 p1+P2

3. Z[J'ISI FeHepaHLHOﬁ COBOKYIIHOCTH, 3aJlaHHOH pacipeaciCHuCM:

Haiinure renepaibHyr0 CpeaHIO0, TEHEPAIIbHYIO JUCIIEPCUIO, TEHEPAIBHOE CTAaHAAPTHOE OTKIOHEHUE,
MOJy, MEMAHY U pa3Max.
4. U3 reHepaIbHOM COBOKYITHOCTH C/ieNiaHa BHIOOpKa, 3a/laHHas paclpeieicHUEM:

x| 2 | 4| 6 | 8 | 10] 12 | 14
2

ni| P2 |2p2| P1 | Y | P3 | 2p3 |p2+p3
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Haiitu BEIOOpOUYHYIO CpEHIOI0 BHIOOPOYHBIE JUCIIEPCUIO U CTaHAAPTHOE OTKIOHeHHne. OOpaTuTe
BHHMaHUE: P1 = 4yuciay OykB B Bamem umenwu; p,= uuciy OykB B Bamieit pamunmu; P;s = unciay OykB B
nMeHH Bamrero orua.

Kparkue TeopeTruueckue cBeJleHHsI B IIOJTHOM 00BbEME UMEIOTCS B JICKIIHU.

IMopsinok BbINOJIHEHHUSI PA0OTHI:

1 IIpounTaB yciaoBHE NMPENTIOKEHHON 3a/1a4M , IO KOHCIIEKTY JIEKLIUN HAlIUTE COOTBETCTBYIOLIME
(hopMyIIBI.

2.1lpuMeHuTE NTEKUNOHHBIA TEOPETUYECKUI MaTepuan sl PELIeHUs] KaKJ0W 3a/1adH.

3 B cityuae HEOOXOJUMOCTH NPEACTaBUTh NT€OMETPUUECKYI0 HHTEPIIPETALUIO YUCIOBBIX XapaKTEPUCTHK.
BEIOOPKH.

Xoa paborsl: 1. 3anaHo pacupezeneHre 4acToT BEIOOPKU U3 OTOOPAaHHBIX JeTajiel i MPOBEpKU
Ka4ecTBa:

Xi | 2 6 | 12 | 15
ni| 3 |10 ] 7 5

CoctaBuTh pacnpeieleHie OTHOCUTENbHBIX YacToT.
Omnpenenum cHavana 00beM BBIOOPKHU:
n=3+10+7+5 =125,

. n;
Haiinem oTHOCHTENbHBIE YACTOTHI IO OpMyIE W, = — !
n

W, =i=0,12; W, =E:O,4O;W3 =l=0,28;W4 =£=O’20'
25 25 25 25
CrnenoBarensHO,
xi | 2 6 | 12 | 15

|
w; | 0,12 | 0,40 | 0,28 | 0,20
Kontpons: 0,12+ 0,40+ 0,28+ 0,20 =1.
2..Tlo pe3yiibTaTtaM IpumMepa 1 MNOCTPOUTH IMOJIUTOHBI HACTOT U OTHOCUTECJIBHBIX YaCTOT.
Pemenne. OTtoOpa3uB Ha MIOCKOCTH TOYKH C KOOPJIMHATAMHU (Xi ,ni) U COCTUHUB UX OTPE3KaMU,

IMOJIYYHM IIOJIUTOH YaCTOT:

N

2 6 12 15 Xi

AHAJIOTHYHO MOCTPOMM IOJIUTOH O ToYkaM (X;,W,;) :
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2 6

12

15 Xi

3.Iloctpoiite THCTOrpaMMYy II0 CIEAYIOIIEMY CTATHCTUYECKOMY paclpe/ieIeHHIO:

WNHuTepBan Cymma yacToT
No nntepBana JUTUHOMN BapHUaHT

h=5 N;
1 5-10 4
2 10 -15 6
3 15-20 16
4 20— 25 36
5 25-30 24
6 30-35 10
7 35-40 4

Pemenue. [Ipexne Bcero, onpenenum 06beM BEIOOPKH:
n=44+6+16+36+24 + 10+ 4 =100,

IIo u3BECTHEIM CyMMaM YaCTOT BapUaHT paCCUUTACM IIJNIOTHOCTDb YAaCTOTHI IO HHTCPBAJIAM:

No [T10THOCTH YacTOTHI Ne [T10THOCTH YacTOTHI
HHTEpBaja % HHTEpBaJIa %
1 0,2 5 4,8
2 1,2 6 2,0
3 3.2 7 038
4 7,2
N300pa3um nony4eHHbI pe3ynbTar:
n;
'Y
;]
6 -
5
4
3
2
1
e L .
5 10 15 20 25 30 35 40 X
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4. Haiinute cTaTUCTUYECKHE OLICHKH TeHEPaIbHON COBOKYITHOCTH, 3aJJaHHOM CJICTYIOITUM
BapI/IaI_II/IOHHLIM pSIIIOMZ

BapuaHTa X; ‘ 2 ‘ 4 ‘ 5 ‘ 6

gacrtora N; ‘ 8 ‘ 9 ‘10‘ 3

Pemenue. Onpenenum 06beM COBOKYITHOCTH:
N-=8+9+10+3=30.
Haiinem renepaibHy10 CpeIHIOKO:
8-2+9-4+10-5+3-6
- . -
J11s1 BBIYMCIIEHHs TEHEPATbHOM IMCTIEPCUH UCTIONB3YeM GOpMyIy p _ X (%, f- Onpenenum CpeHIO0

X 4

KBaJ[paTOB:
vz 8:2°+9-4°+10-5* +3-6°

X2 =178"
30

Taxum o0OpasoMm, p, =178 4% =18-
I'enepanbHOe CTaHIAPTHOE OTKIOHEHHE: o, = /D, =./18 =134.

OOBIYHO TIOTYYEHHBIX PE3YJIBTATOB JOCTATOYHO IS MTPAKTUICCKHX 3a7a9. OHAKO MOYKHO TIOTYIHTh
JIOTIOJTHATEIIHHBIC XaPaKTEPUCTUKH [T 00JIee TOHKOH OIIEHKH I'eHepAITbHON COBOKYITHOCTH. [IpuBenem
HX:

Moga Mo : HauOoOJIbIIIas YacTOTAa

Mo =10-
Menuana Me: BapralMoOHHBIN Psi JETUTCS MOMOJIAM B TOYKE

Me =45.
Pa3zmax Bapuanuu R: B npumepe
Xax = 6;Xmin =21
IIO3TOMY
R=6-2=4.

5. I3 renepanbHON COBOKYITHOCTH M3BJIEYEHA BHIOOPKA

HaiinuTe craTucTuuecknue XapakTepuCTUKU BBIOOPKHU.
Pemenue. Onpenennm 00beM BHIOOPKHU:
n=92+94+103+105+106 =500 .
Bri6opounas cpeassis:
_92.1+94.2+103-3+105-4+106-5

X = -182.
B 500 .

Onpeenym CpeIHION KBaJPaToB:
— 9212 +94.2% +103-3% +105.4? +106-52
Xe = 500

=11,45-
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Bri6opounas nucnepcus:

D, = X2 —(X, ) =11,45-1822 =814.

BBI6OpOLIHOG CTaHJAPTHOEC OTKJIIOHCHHUC!

oy =+/814 = 2,85.

®opma npeacTraBjeHus pe3ybTaTa: BbIIOJHEHHAs padoTa.

Kpurepun oneHku:
Kaxnoe mpaBMIILHO BBITIOJIHEHHOE JIeHCTBHIE -1 6amt

KauecTtBennas OLICHKAa

[IpomueHT WHBUIYAIBHBIX 00pa30BaTEIbHBIX
Pe3yIbTaTUBHOCTH AOCTHIKCHHH
(TIpaBUIIBHBIX OTBETOB) Oamn .
BepOaIbHBIN aHAIOT
(oTMeTKa)
90 - 100 5 OTJIMYHO
80 - 89 4 XOPOIIIO
70-79 3 yJIOBJICTBOPUTEIHHO
HE
Menee 70 2
yJIOBJICTBOPUTEIHHO

Tema 6.1. OcHOBBI TEOPHU MHOKECTB

IIpakTHyeckoe 3ansaTue Ne 59

«Crnoco0bI 3a1anus MHOkecTB. Onepanun HaJl MHOKeCTBAMID)
Leab padoThl: HAYYUTHCS BBIIOJIHSTH ONEpAllMU HAJl MHOKECTBaMH.

IIpakTnyeckas padora ¢popmupyer:

[IPy2 ymeHue omnepupoBaTh MOHATUSAMHU: MHOXKECTBO, IIOJMHOKECTBO, OIEpaluu Hajl
MHOXECTBAMHU; YMEHHUE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBI amnmapar AJig OMHCaHUsl peajbHbIX
IIPOLIECCOB U SBJICHUH U MPHU PELICHUU 3a/1a4, B TOM YUCIIE U3 IPYTUX yYEOHBIX MTPEIMETOB.

Brinosinenue padorsl cnocod6cTByeT GOPMUPOBAHNIO:

OK 01 Boi6upats crioco0sl penieHus 3agad npohecCHOHaIbHON NeSTENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM

3amanme:

1.JlaHBI MHOKECTBA

A={m,n,k},
B={m,n,k,l, p},
C={m,nk,l}.
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Brimonuuts cnegyromnme aercreus ANBUC.

2.JlaHbl MHOECTBA:

A=1{b,c,d, e},
B={d,el},
C=1{b.d.e.l},
D ={c, [},
E=1b,c}.

Beinonauts cienyromme aeucTBusaC/A U B

J"j-:u B C.

3. [lycTh HaA pHCYHKE H300paXKeHbl MHOKECTBA

KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 001acTh?

A={a;b}, B={1;3;5}

u

4. Haiitu npsiMoe Mpou3BeIeHHe MHOKECTB

IMopsiiok BbINOJIHEHHS PA0OTHI

1. [TonyuuTs y mpenoaBaTes 3a1aHus A1 CAMOCTOSTENIbHOM paOoTHI.
2. Pemmth 3a7aHus B TETpaau

Xox padoTsr:

1.JlaHbl MHOKECTBA:

A={m.n.k, p},
B={k.p.1}.
C={m.nk,p,l},
D=1k, p},
E={m,ny}.

Beinonnuts cnenyromue nericteus ANBUC.

2. Jlannt MmHOXecTBa A={a, b, c, d, e} u B={c, d, e, g, k}.

Haiitu MmaoxectBO B\A .

Pa3nocThio MHOXeECTB B U A Ha3biBaeTCsi MHOXECTBO C, KOTOPOE€ COCTOWT M3 BCEX DJIEMEHTOB
MHOYXECTBa B, He MPUHAIJICKAIMX MHOKECTBY A . DJIEMEHThl & U D mpuHaiekar MHOXKECTBY B, HO He
MIPUHAIEKAT MHOKECTBY A.

Torma B\A ={g, k}.

3. IlycTh Ha puUCyHKE H300paKEHBI MHOYKECTBA 4.8 u C.
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KakoMmy MHOXECTBY COOTBETCTBYET 3alITPUXOBaHHAs 00s1acTh?

C

Kaxnass Touka 3alITPUXOBAHHOH OOJIACTH NPHHAUICKHUT MHOXKECTBY ~ , HO HE TNPHHAJICHKHUT
MHOXECTBY A , 3HAUUT, 10 OIPEJEIICHUI0 PA3HOCTH JIBYX MHOXKECTB 3alITPUXOBaHHas O0JIAaCTh €CThb

MHOECTBO, paBHOE ch4 .
1. Jano wmmuoxectBo A = {3, 12, 18, 10}. M3 MHOXecTBa YMNOPSIOYCHHBIX TMap JIEKApTOBA

p‘ .

IMIPOU3BCACHUA AxXA 5 BLI6paHO IIOAMHOKECCTBO

[Tapa ()€ P , ©CIM udcnaXuymnpu JeJIeHMH Ha S5  Jal0T paBHBIE  OCTATKHU.

Uemy paBHO KOJIMYECTBO Iap, MIPUHALIEKAIINX OTHOLLIECHUIO ?

Haitigem octaTki oT AEJIEHUS JJIEMEHTOB MHOKECTBA AHa 5.

3=0-5+3 , OCTaTOK paBeH 3.

12=2-5+2 ocrarok paseH 2.

18=3-5+3 ocrarok paseH 3.

10=2-5+0ocrarok pasen 0.
OnuHakoBbIE OCTATKHU MPH JIEJICHUU Ha 5 faroT yucna 3 u 18.

3HauuT, 33JaHHOMY OTHOIIIEHHIO puHaaAnexar napsl (3; 18) u (18; 3).

Ho mapst (3; 3) u (18; 18) Ttaxke mpuHaIe)kaT OTHOLICHHIO P , Tak Kak yucina 3 u 3; 18 u 18 npu
NENeHUH Ha S5 JalT OJMHAKOBBIE oOcTaTku. KonwdecTBO Bcex map, NpPUHAMISKAMMX JaHHOMY
OTHOILLIEHHUIO, PAaBHO 4.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O00BEME C COOIOJIEHUEM
HEeoOXOIMMOM TOCIIEN0BaTENIbHOCTH JEICTBHUI; B OTBETE MPaBUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI10BJIETBOPUTEIbHO' CTaBUTCS, €CIM pabdOTa BBIMOJTHEHA HE TOJHOCTHIO, HO 00BEM
BBINIOJIHECHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBEJICHUS pabOThI ObUIN AOMYILEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
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BBITIOJTHEHHOM YacTH pa6OTBI HC MMO3BOJIACT CACIIAaTh IPABUJIBHBIX BHIBOJOB.
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