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Meroandeckue yka3zaHUs MO BBITOJHEHHUIO MPAKTHYECKUX padoT pa3paboTaHbl HA OCHOBE pabodueit
porpamMMbl Y4eOHOH TUCIUILIMHBI «MaTteMaTHKay.

ConepxaHre TPAKTUYECKUX padOT OPUEHTHPOBAHO HA TIOATOTOBKY OOYYAIOMIMXCS K OCBOCHHIO
po(eCCUOHATIBHOTO MOYJSl [IPOrpaMMbl TOJTOTOBKH CIIEIMATIMCTOB CPEAHETO 3BEHA MO CHEMAbHOCTH
09.02.07 WHpopmarOHHBIE CHUCTEMBI M TPOTPAMMHPOBAHHE W  OBIQJCHHUIO TMPO(ECCHOHATEHBIMU
KOMIIETEHIIMSIMHU.
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1 BBEJAEHUE

Baxxnyto 4acTh TeOpeTHYECKON M MPOPECCHOHATHHOM MPAKTUYECKOW MOJITOTOBKH OOYYAIOIIMXCS
COCTABIISIIOT MPAKTUYECKUE 3aHITHA.

CoctaB W cozepkaHHE IMPAKTHUCCKUX 3aHITHH HaNpaBlIeHbl Ha peanusanuio DepepabHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEILHOTO CTAHIAPTa CPEIHEro O0IIero 00pa30BaHHUS.

Benymeld  AMIAKTUYeCKON  1ENbIO  NPAKTUYECKUX  3aHATHHA  sBIsieTcs  (opMupoBaHue
npoeCCHOHATBHBIX MPAKTUYECKUX YMEHHUU (YMEHHH pemarh 3ajau 10 MaTeMaTuke), HeOOXOAMMBIX B
nocyenyromel yaeoHoi 1esITeIbHOCTH.

B cootBercTBUM ¢ paboueil mporpammoi y4eOHOTO mpenMmeTra «MaremMaTuka» MpeayCMOTPEHO
MIPOBE/ICHUE MPAKTHUECKUX 3aHATHIA.

BrImonHeHne MpakTHYECKUX pPadOT OOecleYrBaeT JOCTHKCHHE OOYYArOIIUMHUCS —CIETYIOLTIX
pe3yJbTaToB:

[1P61 BnageHne METOAAMHU JOKA3aTENbCTB, AITOPUTMAMH PEIICHHS 33]a9; yMEHUE (OpMYITHPOBAThH
OTIpeJIeJIeHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh MX, MPOBOAUTH JIOKA3aTeIbHbIE PACCYXKIEHHS B XOJe
peleHHs 3a/1a4;

[1P62 ymeHue onepupoBaTh MOHSATHAMHU: CTEIEHb YWCIA, JIOTapu(M YHciIa; YMEHHE BBINNOJHATH
BBIUUCIICHUE 3HAUCHHUI 1 MPEOOpa30BaHMsI BBIPAKEHHI CO CTETICHSMH U Jorapudmamu, npeoOpa3oBaHus
JTpOOHO-pallMOHATIFHBIX BBHIPAKECHUI;

[1P63 ymeHHe omepHpoBaTh MOHATUSMH: pallMOHAIbHBIC, HpPpAIlMOHAIBHBIC, ITOKa3aTelIbHBIC,
CTETIEHHBIE, JTIOTapU(PMHUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1P64 ymeHme omnepupoBaTh MOHATHAMHU: (QYHKIUS, HENpepbiBHAas (YHKIHS, MPOU3BOIHAS,
nepBooOpasHasi, ONpeaesIeHHBI HHTErpall; yMEHUE HAaXOJUTh MPOW3BOIHBIC dJIEMEHTAPHBIX (YHKIWH,
UCIIOJIB3Ysl CIPABOYHBIC MAaTEPHUAJIbl; HCCICIOBATh B MPOCTEHINNX CiTydasX (pyHKIMM HA MOHOTOHHOCTH,
HaXO/JWUTh HaAWOONbIINE W HAUMEHBIIWE 3HAUYeHUS (QYHKIHUH; CTPOUTHh TpauKu MHOTOUICHOB C
WCIIOJIb30BAHUEM allllapaTta MaTeMaTUYECKOr0 aHajK3a; IPUMEHSTh MPOU3BOJAHYIO NIPU PEIICHUH 3a/1a4
Ha JIBIKCHHE; PellaTh MPaKTUKO-OPHEHTUPOBAHHBIC 33[a4i Ha HauOOJbIINEe U HAMMEHBIINE 3HAYCHUS,
Ha HaxO0XJIeHUE MyTH, CKOPOCTH U YCKOPEHUS;

[1P65 ymeHue omepupoBaTh TMOHATHSAMHU: palMOHANbHAas (YHKIWS, IOKa3aTelbHas (QYHKIWS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIMS, TPUTOHOMETpUYecKre QyHKIMH, 0OpaTHbIe (QYHKIHUH;
YMEHHE CTPOUTH I'pad)MKd M3YYCHHBIX (YHKIUH, UCTONB30BaTh rpadUKu NpU M3YUYEHHH MPOIECCOB U
3aBUCUMOCTEH, MpU pelIeHuM 3aJad M3 JIpYTux y4eOHbIX MHpPEAMETOB W 33/ad U3 pealbHON KU3HU,
BBIpaXaTh (OPMYIIaAMHU 3aBUCHMOCTH MEX/y BETMUYNHAMU;

[TPG6 ymeHue perath TEKCTOBbIE 3a/1a4 Pa3HBIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI, I0JIU U YacTH,
Ha JIBIDKEHHE, pPadOTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 3a/1a4X U3 00JIaCTH YIPABICHHS JTNIHBIMU U
ceMeHbIMU (PUHAHCAMU); COCTABISATh BBHIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI MO YCIOBHIO
3aJ1auu, UCCIIEI0BATh MOYI€HHOE PEIICHNE W OIIEHUBATh MPaBIONOA00HOCTh PE3YIIbTATOB;

I1P67 ymeHue omepupoBaTh MOHATUSAMH: CpeAHee apudMeTHuecKoe, MeAuaHa, Haubojbllee U
HaMMEHBIIEe 3HAYCHHs, pa3Max, AHUCIEPCHs, CTaHJApTHOE OTKJIIOHEHWE YHCIOBOTO HabOpa, yMeHHe
U3BJIEKATh, HHTEPIPETUPOBATH HH(DOPMAIIHIO, TIPEJCTABICHHYIO B TaOIHUIIaX, HA TUarpammax, rpaukax,
OTPaKAIONIYIO0 CBOWMCTBA pEAbHBIX MPOIIECCOB W SBICHHIA;, MPEACTaBISATh HH()OPMAIMIO C ITOMOIIBIO
TaOJUI] ¥ JMarpaMM; UCCIIe0BaTh CTATUCTHUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

I1P68 ymeHue onepupoBaTh MOHATHAMU: CIyYalHBIN ONBIT M CiydyalfHOE COOBITHE, BEpOSTHOCTH
CITy4aifHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C HCIOIB30BAHUEM TpapUUECKHX METOOB;
MPUMEHSITh (DOPMYIIBI CIOKEHUS U YMHOKEHUS BEPOSATHOCTEH, KOMOWHATOPHBIE (aKThl U POPMYITBI TIpU
pelieHnH 3a/1a4; OIECHUBATh BEPOSITHOCTH pPEaJbHBIX COOBITHI, 3HAKOMCTBO CO CIyYallHBIMHU
BEJIMYMHAMHU; yMEHHE NPUBOJUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCENT B MPUPOAHBIX U
0OIIIECTBEHHBIX ABJICHUSIX;



[TP6Y9 ymenue omepupoBaTh MOHATHSAMU: TOUYKA, MPsAMasi, TUIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIN
YToJ1, CKpeLUBalOIIMeCs NPsMBbIE, MAPAIIEIIBHOCTD ¥ NEPIIEHIUKYIISIPHOCTD MPSMBIX U INIOCKOCTEH, yrou
MEXY IPAMBIMH, YTOJl MEXAY IPAMON U INIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
710 MJIOCKOCTH, PACCTOSIHUE MEX]Y NMPSAMBIMH, PACCTOSHUE MEX]Y IJIOCKOCTSAMU; YMEHHUE HCII0JIb30BaTh
IpU pelIeHUM 3aJad HM3y4deHHble (AaKTbl M TEOpeMbl IJIAHUMETPUH; YMEHHUE OLEHHBATh pa3Mepsbl
00BEKTOB OKPYKAIOIIEr0 MHUPA;

IIP610 ymeHnue omnepupoBaTh HOHATUSAMH: MHOIOI'DAaHHMK, CEYEHHE MHOIOIPaHHUKA, KYO,
napajiesienunei, pusMa, nupaMuza, Gurypa u nmoBepXHOCTh BpaleHUs, LWIMHIP, KOHYC, map, chepa,
ceuyeHUss (GUIypbl BpalLEHMs, IJIOCKOCTh, Kacarolascs cQepbl, LMIMHIPA, KOHYca, IUIOIAAb
MOBEPXHOCTU MHUPaMMJIbl, IPU3MBbI, KOHYCa, LMINHAPA, IUIOMaAb chepbl, 00beM KyOa, IpSIMOYTrOJIbHOIO
napajiesienunea, MMpaMuIbl, TPU3MBI, IIMIHHIPA, KOHYCA, Iapa; YMEHHE U300pakaTb MHOTOTPAHHUKHU
Y NIOBEPXHOCTHU BPAILECHUS, UX CEYECHMS OT PYKH, C TOMOLIBIO YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHME paclo3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE pACIIO3HABaTh IPaBUJIbHbBIE
MHOTOTPaHHUKU;

I1P611 ymeHue omepupoBaTh MOHATUSMH: JIBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE (QHUTYpHl B
IIPOCTPAHCTBE; MCIIOJB30BaTh OTHOLICHUE IUIOIIAJeH MOBEPXHOCTEH M 00bEMOB MOJOOHBIX (UIYp MpH
pellIeHnH 3a/1a4;

I1P612 ymeHue BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YToJl, IJIoLaab, 00beM, MJIOLalb
MOBEPXHOCTH ), UCTIOJIB3Ys U3y4EHHBIE (POPMYIIBI U METOIBI;

I1P613 ymeHue omepupoBaTh HOHATHUAMM: IPSAMOYrojbHAas CUCTEMa KOOPAMHAT, KOOPIAMHATHI
TOYKH, BEKTOp, KOOPAMHATHl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, Yrojl MEXJIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEIEHNE BEKTOpa Ha YKCIIO; HAXOIUTh C MOMOILBIO M3YyYEHHBIX (POpPMYIT KOOPIMHATHI
CepeHbI OTPE3Ka, PACCTOSHUE MEKTY JBYMsI TOUKAMU;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3y4E€HHBIH METOJ JAJS pElleHUs 3a/auyd, pacro3HaBaTh
MaTeMaThuyeckue (akThl U MaTEMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOILECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTH IPUMEPbl MAaTEMaTU4YECKUX OTKPBITUH POCCUICKOM M MHPOBOU
MaTeMaTHYECKOU HAYKH;

IIpyl ymeHue onepupoBaTh NOHATHUAMMU: ONPEAEICHHUE, AKCMOMA, TEOPEMA, CIEICTBUE, CBOUCTBO,
MPU3HAK, JI0Ka3aTeJIbCTBO, PAaBHOCHIIbHbIE (OPMYIMPOBKU; yMeHHE (GOpMyIUpoBaTh oOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPKACHHUE, NPUBOJUTH IPUMEPHI M KOHTPIPUMEPBI, MCIIOJIB30BaTh METOJ
MaTeMaTHYeCKON MHAYKIUHU; IPOBOAUTH JAOKa3aTeIbHbIE PacCyX/IE€HUS NMpPU PEIIeHNHU 3ajad, OLIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCyKIACHU;

[Ipy2 ymeHue omnepupoBaThb MOHATHSAMH: MHOXECTBO, IOJMHOXKECTBO, OIEpalud Haj
MHOKECTBAMH; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapaT Il ONHCAaHUS pEealbHbBIX
IIPOLIECCOB U BJIEHUH U NP PELIEHUHU 3a]1a4, B TOM YUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

IIpy3 ymenue onepupoBath MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, HUKI, rpad Ha MIOCKOCTH;
yYMEHHE 3a/1aBaTh U OMMCHIBATh T'padbl pa3IUYHBIMU CIIOCOOAaMU; MCIOJIB30BaTh Ipadbl MpU PELICHUH
3ajady;

[Ipy4 ymeHnue cBOOOHO ONEpUPOBATH MOHATHSAMHU: COUETAaHUE, NIEPECTAHOBKA, YHCIO COYETAHUM,
YHCII0 ePeCcTaHOBOK; OMHOM HbIOoTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIE (DAKThI U PACCYXKACHUS TS
pelieHus 3aaay;

IIpyS ymeHue onepupoBaTh NOHATUAMU: HATypaJIbHOE YHCIIO, LIET0E YHUCIO, OCTATOK MO MOAYIIIO,
paloHaIbHOE YHCIIO, HpPpaIOHATIbHOE YHCIIO, MHOXECTBAa HATYPaJbHBIX, LENbIX, palHdOHaJIbHBIX,
JeWCTBUTENBHBIX YHCEIN; YMEHHE MCIIONb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINNA 00Ul AeTUTeNb U
HauMeHbllee oluiee KpaTHoe, anropuTM EBkinga mpu perieHud 3ajad; 3HaKOMCTBO C PAa3IUYHBIMU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS];

[Ipy6 ymenue cBOOOAHO OMNEPUPOBATH IMOHATHSMH: CTENEHb C LEJIbIM IOKa3aTejaeM, KOpeHb
HaTypaJIbHOM CTENEHM, CTENEHb C PpAlUOHAIBHBIM II0Ka3aTeleM, CTENeHb C JEMCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;



IIpy7 ymeHue onepupoBaTh NOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IPe0Opa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHUIH W HEPABEHCTB, PABHOCHIBHOCTh YPAaBHEHHI, HEPABEHCTB M CHCTEM,
panyoHaJIbHbIE, UppaloHAJIbHBIE, HOKa3aTesbHbIE, CTETIEHHBIE, JorapupmMuyecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHUS, HEPABCHCTBA U CHCTEMBI; YMEHHE PEIIaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB; pEIlIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
NPUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIS PEIICHUS MAaTeMaTHUYECKUX 3aJad W 3aj1ad U3
pa3nuyHbIX 001acTel HayKU U pealbHOM XKU3HH;

[Ipy8 ymeHue cBOOOJHO OmEpHpPOBaTh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas ¢GyHKUUS,
KOMIO3ULMs (DyHKUMM, JuHEeHHas (QyHKUUS, KBagpaTUuHas (yHKIUs, CTeleHHas (QYyHKIMS C LEJbIM
IoKas3aTejgeM, TPUIOHOMETpudeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYecKHe  (YHKIHH,
nokaszaTenbHass W Jorapugmuueckas (QyHKIUH, YMEHHE CTPOUTh rpaduku (QYyHKIHHA, BBIIOIHATH
npeoOpa3oBaHUs rpadukoB byHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (QyHKIMN JUISI U3YYEHHs HPOIECCOB M 3aBHCUMOCTEH MPU pELICHUU
3ajja4 U3 Jpyrux y4eOHBIX HPEIMETOB U M3 PealbHON *XHM3HH; BbIpakaThb (hopMyIamMH 3aBUCUMOCTH
MEXy BEIIMYMHAMU; yMeHHue CBOOOJIHO ONEpPHPOBATH MOHATHAMHU: YETHOCTD
(GyHKLIMH, TEPUOIUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynkuuu, HawOoJbIIee W HaWMEHbIIee 3HAUYCHUS (YHKIMHM Ha TNPOMEXKYTKE, yYMEHHE MPOBOIUTH
uccieioBaHue QpyHKIHY; YMEHHU €
UCTOJB30BaTh CBOWCTBa M rpaduku (QYHKUIUN I pemieHus ypaBHEHWH, HEPaBEHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;

IIpy9 ymeHue cBOOOJHO ONEpPUPOBATH MOHATUSAMM: I10OCIEA0BATEIbHOCTh, apH(MeTHuecKas
mporpeccusi, reoMeTpudeckasl IMporpeccus, OECKOHEYHO YObIBaroIlas TIE€OMETpUuYecKas IpOrpeccus;
YMEHHE 3a/1aBaTh [10CJIEA0BATEILHOCTH, B TOM YHCIIE C IOMOLIbIO PEKYPPEHTHBIX (hopMyI;

[Ipyl0 ymenue omnepupoBaTh MOHATUSMHU: HENPEPHIBHOCTh (YHKIMHM, ACHMIITOTHI Tpaduka
¢byHkuMu, nepBas M BTOpas HpPOM3BOAHAS (YHKIMM, TEOMETPUYECKUH U (PU3UUECKUH CMBICI
MIPOU3BOJIHOM, TIEpBOOOpa3Has, ONpPENEeNICHHBId HWHTErpall; yMEHHE HAXOAWTh ACHMOTOTHI Tpaduka
(GYHKINHU; yMEHUE BBIYUCIATH IPOU3BOHBIE CYMMBI, IPOM3BEACHNUS, YACTHOIO U KOMITO3UIINH (PYHKIIUA,
HaxOJIUTh ypaBHEHUE KacaTeJIbHON K rpaduky ¢GbyHKIUY;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, I HAXOXACHUS HAWIYYIIEero
pelieHrs B MpPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX M (PU3MYECKHX 3ajayax, Uit
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ HMOMOIIBIO MHTErpana;
MPUBOANUTH TPUMEPBI MATEMAaTHIECKOTO MOJISITMPOBAHUS C MOMOIIBIO0 TU(epeHIIHaTbHBIX YPaBHEHUH;

IIpyll ymeHue omepupoBaTh MOHATUSAMHU: KOMILJIEKCHOE YHCIIO, COMNPSKEHHbIE KOMIUIEKCHBIE
4Kclia, MOJYJIb U apTyMEHT KOMILJIEKCHOTO YucIa, (hopMa 3arucy KOMIUIEKCHBIX Yncen (reoMeTpruecKkas,
TPUTrOHOMETpHUUEeCKass U anreOpanyeckas); yMeTb TNPOM3BOJIUTH apudMeTHuecKue JeHCTBUA C
KOMIUIEKCHBIMHU YMCJIAMH; TIPUBOUTH TPUMEPHI HCIIOIB30BAHNS KOMIUIEKCHBIX YUCET;

IIpyl2 ymenue cBOOOAHO OINEPUPOBATH NOHATHAMU: CpeaHee apu(MeTHdYecKoe, MeIHaHa,
HauOoJbIllee U HaUMEHbIIEEe 3HAu€HUs, pa3Mmax, AUCIEpPCHUsi, CTAaHJApPTHOE OTKJIOHEHHWE JJsl ONMHMCaHUA
YHUCJIOBBIX JIaHHBIX; YMEHHE HCCIIe0BaTh CTAaTHCTHYECKUE [aHHbIE, B TOM 4YHCJIE C HPUMEHEHHEM
rpadUyecKuX METOAOB U AJIEKTPOHHBIX CPEACTB; rpa@UuecKu UCCIeI0BaTh COBMECTHbIE HAOIIOACHUS C
MOMOIIBIO JMarpaMM paccenBaHUs U JIMHEHHON perpeccuu;

[Ipyl3 ymeHHe HaxoIUTh BEPOSATHOCTH COOBITHHM C HUCHOJIB30BaHUEM TpapUUYEeCKHUX METOJIOB;
OPUMEHATH Ul pellieHus 3a7ad (OopMylibl CIOXKEHUS M YMHOXXEHHUS BeposTHOCTeH, (hopMyny MOIHOMH
BeposITHOCTH, Gopmyny bepHymnn, komOuHaTopHble (DakThl M (HOPMYJIBI; OIEHUBATH BEPOATHOCTH
peanbHBIX COOBITUH; yMEHHE ONepUpoBaTh MOHATUAMHU: CiIydaiiHas BeJIMYMHA, paclpesieieHue
BEPOATHOCTEH, MaTeMaTH4YEeCKOE OXHJIaHue, AMCIEePCHs] U CTaHJAapTHOE OTKJIOHEHHE ClydailHOU
BEIMYMHBI, (DYHKIIMM paclpelesieHus] U IUIOTHOCTH PAaBHOMEPHOIO, MOKAa3aTeNbHOIO0 M HOPMAIBHOTO
pacnpesieieHuii; YyMEHHE HCII0JIb30BaTh CBOMCTBA HM3YyUEHHBIX pACHpENeNIeHUN IJIs pelleHus 3ahad;



3HaKOMCTBO C IOHSTHSMHU: 3aKOH OOJIBLIMX YHCEN, METOAbl BBIOOPOYHBIX HCCIEJIOBaHUM; yMEHHE
MPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJBIINX YMCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUAX;

IIpyl4 ymenue cBoOOAHO ONEpUPOBATH MOHATUSAMM: TOYKA, MpsMas, IUNIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUM YroJI, IBYIPAHHBIN YIOJl, TPEXIPAHHBIA YIOJI, IIEPECEKAIOIINECS, IapaJUICIIbHbIE U
CKPEILMBAIOIINECS TPSAMBIEC, MAPALIEIbHOCT, M IEPHEHIUKYISIPHOCTh INPSAMBIX M IUIOCKOCTEH, Yroj
MEXIYy NPSIMBIMHM, YTOJd MEXIYy IPsIMOM U IUIOCKOCTBIO, yroJI MEXAYy IUIOCKOCTAMM; YyMEHHUE
UCIOJb30BaTh IPU PELIEHUHU 3373y U3y4deHHbIe (DAKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUPOBATh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOI'OI'paHHMKA, IPAaBUIbHBIM MHOIOIpaHHMK, IPU3Ma, NMUpaMuia, GuUrypa U MOBEPXHOCTb BpallECHU,
LWINHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS KOHYCa U LIMIIMHJIPA, apaJljiebHble OCH
WIA OCHOBAHMIO, CEYCHHUE IIapa, INIOCKOCTh, Kacawomasics chepsl, MUIUHIPa, KOHYCa; YMEHHE CTPOUTH
CEeYeHHE MHOTOIPaHHUKA, U300paXkaTh MHOIOI'PAaHHUKH, (PUIYphI M IOBEPXHOCTH BpAIEHUS, UX CEUECHUS,
B TOM YHCJI€ C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSITh CBOWCTBA T€OMETPHUECKUX (QUTYD,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEEICHUS U3y4aeMbIX (UTYp, BbIIBUIATh TUIIOTE3bl O CBOMCTBAX U
NPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM OINPOBEPraTh HUX; YMEHHE IPOBOJUTH
KiIaccuukanuoo (Uryp Mo pa3IuyHbIM IPU3HAKAM, BBINOJHATE HEOOXOAWMBIE JOMOJHUTEIbHbIE
IIOCTPOEHHS;

IIpyl5 ymeHue cBoOOAHO ONEpUPOBATH MOHATHAMU: IJIOLIAb GUTYpbl, 00BEM (UTYpHI, BEIUYHHA
yIjla, pacCcTOsSsHUE OT TOYKH JO0 IUIOCKOCTH, PACCTOSIHUE MEXKIAY IPSAMBIMH, PAacCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOIIAAb cepsl, IUIOIMAb MOBEPXHOCTU MUPAMU/IBI, IPU3MBI, KOHYCA, LIUIMHIPA, 00BEM
KyOa, NpSAMOYToOJIbHOTO Mapajljiesienuieaa, NUpaMujbl, MPU3MbI, LHWIMHIpa, KOHYcCa, LIapa; yMEHue
HaXO/IUTh OTHOLIEHHE 00bEMOB MOJJIOOHBIX (PUTYD;

[Ipyl6 ymenue cBOOOJHO ONEPHPOBATH TMOHATHUAMHU: JBH)KCHHE, NapaJUIeIbHBIA IEPEeHoC,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue nMoaoous, noJo0HbIe GUTYpPHI;
YMEHHE PAclO3HaBaTh PABHbIE U MOJIO0OHBIE (PUTYPHI, B TOM UYUCIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHUE HCIOIb30BaTh I'€OMETPUYECKUE OTHOILEHHs, HAXOAUTh T'€OMETPUYECKHE BEIMYMHBI (JUIMHA,
yroJ1, IUI01Ia/ib, 00BEM) MPH PELICHUHN 3a]1a4 U3 IPYIUX y4eOHbIX MPEAMETOB U U3 PEeaIbHON KU3HU;

IIpyl7 ymeHnune cBoOOAHO ONEpUPOBATh MOHATHAMU: MPSMOYTOJbHAsE CUCTEMa KOOPAMHAT, BEKTOP,
KOOPIMHATBl TOYKH, KOOPAHMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa HA 4YHUCIO,
pas3liokeHUue BEKTOopa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE, BEKTOPHOE MPOM3BEAECHHUE, Yrod MEXIy
BEKTOPAaMH; YMEHHE HMCIOJb30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ Ul PEUICHUS N€OMETPUUYECKHUX
3aJjad M 337a4 JpPYrux Yy4eOHBIX MpPEeIMETOB; OINEepUpOBaTh MNOHATHAMM: MaTpuma 2x2 u 3x3,
ONPEIEIUTENb MATPULIBI, TEOMETPUYECKUI CMBICIT OIIPEIETUTEINS;

IIpyl8 ymeHMe MOAENUPOBATH pEANbHBIE CHUTYyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI [0 YCIOBHUIO 3a/1a4d, MCCIEA0BATh IIOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM amrmapaTa aiareOpbl, MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ybTaT; CTPOUTH
MaTE€MaTHYECKUE MOJEIIN C IOMOIIBIO TEOMETPUYECKUX IMOHATHNA U BEJIMYMH, PEIIATh CBA3aHHbIE C HUMU
MIPAaKTHUYECKUE 3aJaud; COCTABJIATh BEPOATHOCTHYIO MOJEIb W HMHTEPIPETUPOBATH IOJYYECHHBIN
pe3yibTaT; pelmarbh NPUKIAAHBIE 3aJadd CPEICTBAMM MATEMAaTHUYECKOTO AaHalu3a, B TOM YHCIIE
COLIMAJIEHO-9)KOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

[Ipyl9 ymeHue BpIOMpaTh MOAXOMSALIMI METON MAJsl pEelIeHHs 3aJaud; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3YYEHHM HPUPOAHBIX M OOIIECTBEHHBIX NPOLIECCOB M SIBICHUH; YMEHUE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTMKH B MCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHl MaTEMaTHYECKHUX
OTKPBITUHA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

MP8 crmocoOHOCTh W TOTOBHOCTH K CAMOCTOSITEIIHbHOMY MOHMCKY METO/OB PEIICHHS MPaKTHYECKUX
3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METOI0B [TI03HAHHUS,

MP10 ¢opMupoBaHue HAay4HOrO THWIIAa MBIIUICHUS, BIIaJEHUE HAYYHOM TEPMUHOJIOTHEH,
KJIFOYEBBIMU IIOHATUSMHU U METOJAMU;



MP12 BBISBIIATh NPUYUHHO-CIIEICTBEHHBIE CBSI3M U aKTYaJIU3UPOBATh 3a7a4dy, BBIABUTaTh TUIIOTE3Y
€€ peIICHHUs, HaXOJUTh apryMEHThI JJI1 JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHHM, 3aJaBaTh MapameTpbl U
KPUTEpPUU PELICHMUS;

MP13 ananu3upoBaTh NOJYYEHHBIE B XOJ€ PELICHMS 3a/la4ll Pe3yJbTaThl, KPUTUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

MP16 ocymiecTBIsATh IICJIEHANPABICHHBIM IMOMCK TEPEHOCAa CPEICTB M CIIOCOOOB JICHCTBUS B
npodeccuoHaNbHYIO Cpeny;

MP17 ymeTh TIEpEHOCHTH 3HAHHS B [IO3HABATCIIBHYI0O W  MPAKTUYECKYI0  00JIacTH
KU3ZHEIEATEIbHOCTH;

MP18 ymeTbp HHTETpUPOBATh 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00JIaCTEH;

JIP23 roTOBHOCTB K TPYZy, OCO3HAHHE IEHHOCTH MacTepPCTBa, TPYAOTI00HE;

JIP26 TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUI0 W CaMOOOPA30BaHHMIO HAa TPOTSHKEHHUU BCEH
HKU3ZHHU.

ConeprkaHue MpakTHYECKUX U J1ab0paTOPHBIX 3aHATUI OPHEHTHPOBAHO HA MOATOTOBKY 00yYaronuxcs K
OCBOCHHIO TPO(ECCHOHATPHOTO MOAYJS TPOTrpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHEr0 3BEHAa II0
CHEUUATbHOCTU U OBJIAJICHUIO 0OUWUMU KOMNEMEHUUAMU:

OK 01 Beibuparp criocoObl pemieHusi 3a1ad MpoPecCHOHATFHON AESTEIFHOCTH TPUMEHUTENHHO K
pa3IMYHbIM KOHTEKCTaM

Brinonnenue npaktuyeckux padboT no yuebHol aucuuiianie «MaTtemaTrukay HalnpaBlIeHO Ha:

- 00001IeHNEe, CHCTEMATH3ALNIO, YIITyOJIeHUE, 3aKpeIUICHUE, Pa3BUTHE U ACTATU3AINIO TOTYYSHHBIX
TEOPETUYECKNX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOI TUCIUIUIMHBI;

- (hopmupoBaHUE yMEHHI NMPUMEHATH MOJTYYECHHbIE 3HAHUS Ha IPAKTHKE, peal3allii0 €IUHCTBA
MHTEJUIEKTYaJIbHON U MIPaKTUYECKON e TENbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHI: HaOII0/aTh, CPaBHUBATH, CONOCTAaBIIATH, AHAIU3UPOBATbH,
JenaTh BBIBOABI U OOOOIEHUS, CAMOCTOSITEIbHO BECTH HCCIEIOBAHUs, MOJb30BAThCA PA3TUUHBIMU
npreMaMy U3MepeHuit, 0pOpMIISTh pe3ynbTaThl B BUAE TaOJHII, CXeM, IpauKOB;

- pa3BUTHE UHTE/UIEKTYaJbHBIX yMEHUH y OyAylluX CHELHAIUCTOB: aHATUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.;

- BBIPAaOOTKY MPH peIIeHNH MTOCTAaBICHHBIX 3ajjad NPOPEeCcCCHOHATBHO 3HAUMMBIX KauecTB, TAKUX KaK
CaMOCTOATEIIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsl NHUIIMATHUBA.

[IpakTHyeckue 3aHATHS MPOBOJAATCS MOCIE COOTBETCTBYIOUIEH TeMBbl, KOTopass oOecredrBaer
HaJIM4uue 3HaHUM, HEOOXOIMMBIX JJIsl €€ BBIITOJIHEHUS.



2 METOINYECKHUE YKA3ZAHUA
Tema 1.1. PazBuTue noHsITHA 0 YHCJIE
IIpakTuyeckoe 3ansiTue Ne 1

«Apml)MeTn'{ecmle JelCTBUA HAJ PAIUOHAJTBHBIMHA U KOMIIJICKCHBIMHA YUCTIaMU»

Henab padotbl: [IoBTOPUTH NEHCTBUS C AIEHCTBUTENBHBIMU U KOMIIEKCHBIMH YUCIIAMHU.

Brinosinenue padorsl cnocodcTByeT GOPMUPOBAHMIO:
[Ipy5 ymeHnue onepupoBaTh NOHITUAMU: HATypadbHOE YHCIIO, LIEJI0€ YHCIO, OCTATOK MO MOIYJIIO,

palMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YMCIIO, MHOXECTBA HATYPAJIbHBIX, LEJIbIX, PalMOHAIBHBIX,
JeUCTBUTENBHBIX YHCEI; YMEHHUE UCII0b30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINHA 001U AeIuTenb U
HaMMEHblIee O00Inee KpaTHOE, AITOPUTM EBKIMAA TpU pelIeHuH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU
[MO3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

[Ipyll ymeHue omnepupoBaTh HOHSTHUSIMU: KOMIUIEKCHOE YHCJIO, COINPSIKEHHBbIE KOMIUIEKCHBIE
qucia, MOIYJIb U apryMEHT KOMILIEKCHOTO 4yKcia, (hopMa 3alMcy KOMIUIEKCHBIX YUcel (FeoMeTpruiecKas,
TPUTOHOMETpHUYECKass M anreOpanyeckas); yMeTh TPOM3BOIUTH apu(MeTHUecKue JeHCTBHA C
KOMILUIEKCHBIMM YHCIIaMU; IPUBOAUTH IIPUMEPBI UCIIOJIb30BAHUA KOMIIJIEKCHBIX YHUCEIL;

MaTepnaﬂbnoe odecmeyeHue:
I/IHI[I/IBI/II[yaJ'IBHBIC 3a/laHusl, CIIPAaBOYHBIC MaTCpUaJIbl, KOHCIICKTbI JICKIMH.

3aganue:
1. BBIHOJIHHTB I[ef/'ICTBI/Iﬂ C paI_II/IOHaJ'IBHI)IMI/I qucJIaMU.

7)5 3

2. Brmomuurts I[CﬁCTBPI?I C KOMIIJICKCHBIMH YHCJIaMU:

B8+i):(2-3i).

ITopsinok BbINOJHEHHS padOThI:
BHumaTenbHO 03HAKOMBTECH C YCIIOBHEM 3aJaHHUS.
[Tonp3ysicb CBOMMM LIKOJIBHBIMU 3HAHUAMU (B CIydae 3aTPYAHEHUS BOCIIOJIB3YHTECh CIIPAaBOYHBIMU

MaTepuagamH), BBITOJIHUTE 3a/laHuUE.

Xoxa padoThI:
3amanme Nel

g _Eet_ 1
1) s 5 5 &
1 4
L, L1 2
3)3;+4;=[3+4]+(;+;)=?+;=?

en | ra
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H L Tt L L
4)3; 1;—':3—1 +(;—;)—2+;—2; :
T 3i_Z 4 _Fa_71_7
S)tz’'s 12 1 123 313 %
a2 11,3 _ua 13 3
6) s 1 5’4t 811 51§,
2 L z 1 B+8 1
7 t1ai=0+1 + (4] =17+ =12

3amanue Neo2
Haiitu (8 +1):(2-3i).

=R
Pemenwue. [lepenuiem 310 OTHOIIEHUE B BUAE IPOOH: 2-1i .

YMHOKUB, €€ YHCIUTENb U 3HAMEHATENb Ha 2 + 31 U BBIMOJIHUB BCE MPEOOPA30BAHMS, TOTYyIHM:
Ca+02+30 134260 142

(Z-103¢2+300 13

(I)opMa NMpeacTaBJdCHUA pe3yjabTaTa: BEIIIOJTHCHHOC 3aJaHuC.

Kpurepun oneHku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBINOJIHEHA B TIOJHOM O0BEME C COOJIIOJICHUEM
HE0OXOIMMOM TOCIEN0BATEIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYHCIICHHA.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTJIWYHO", HO JOIMYIICHBI
2-3 Hemouera.

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET MMOJYYUTh IPAaBUIbHBIE pPE3ylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTN AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pab0Ta BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.1. PazBuTue noHATHSA 0 YHCJIE
IIpakTnyeckoe 3ansaTne Ne 2
«ToxnecTBeHHbIE NPEOOPA30BAHUA PAIHOHAIBHBIX BbIPAKEHHII»

Heanb padorsi: [loBTOpUTH (OPMYNBI COKpPAIIEHHOTO YMHOXEHHS. 3aKpernuTh TEOpPETHUYECKHE
3HaHUs, YTIIyOJIeHHOE pelIeHue M3YYEHHOTO MaTepuasa, NpPUMEHEHUE TMOJIYYeHHBIX 3HaHWM JUIs
pelieHns 3a1ad.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1PG2 ymeHnue omnepupoBaTh HMOHSTHUAMHU: CTENEHb YMCIA, JIOTApU(PM 4YHCIIa; YMEHUE BBIIOJIHATh
BBIUUCIIEHUE 3HAUYECHUI 1 MpeoOpa3oBaHus BRIPAKEHHUI CO CTENEHsAMH U Jorapudmamu, npeoOpa3oBaHUs
JTPOOHO-palMOHATBFHBIX BEIPAKECHUI,

IIpyS yMeHue onepupoBaTh NOHATUAMU: HATypalbHOE YHMCIIO, LIEJI0E YHUCIO, OCTATOK 10 MOAYJIIO,
palrOHAJIBHOEC YHCIO0, HPppaluOHAJIBHOC 4YHCJIIO, MHOXCECTBA HATYpaJbHBIX, MLCJIBIX, pPallMOHAJIbHBIX,
JEHCTBUTENBHBIX YUCEI; YMEHUE HCIIOJIb30BaTh MPU3HAKH JEIUMOCTH, HAUMEHBIINN OOIINN NenuTens U
HauMeHbllee oluiee KpaTHoe, anropuTM EBKinga mpu perieHuu 3ajad; 3HaKOMCTBO C PAa3IUYHBIMU
MO3ULMOHHBIMH CUCTEMAaMU CUUCIICHHUS],

MarepuanbHoe obecnieyeHue:

WNHnuBuayanbHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JIEKIIH.

3agaHue: yipoCTUTh BBIPAKECHMUS:
11



a) (3p*-2y°)°.

6) (1 —a)-(1 +a)-(1+a’)-(1+a".
B)(X—m)>?-(x+m)>.

r) (2n — c)-(8n® + ¢3)-(c® + 2cn + 4n?).

IHopsiok BbINOJIHEHUS PA0OTHI:

1. BuuMarenbHO O3HAKOMBTECH C YCIOBHEM 3a/1aHUS.

2. llonmp3ysich CBOMMH IIKOJBHBIMH 3HaHUSIMHU (B cllydyae 3aTpyJHEHUS BOCHOJb3yHTECH
CIPaBOYHBIMU MaTEpUAIAMU), IPUMEHUTE HYKHYIO (DOPMYILY COKPAIIEHHOTO YMHOXKECHHS.

Xox padoThI:
3ananue: yHg)OCTI/ITb BBIPQKCHUS, IPUMEHHUB ()OPMYJIBI COKPALIEHHOTO YMHOXKCHHUSL.
a) (3p®—2y’)®=27p® — 54p"y® +36p°y° —8y°.
6) (1-a)(l+a)l+ad)@+a)=(1-ad) (@1 +ad)(1+a%) =(1-a%) (1 +a"=1-4a°.
B)(X—m)* (x+m)*=(x>-2xm+m?)(x*+2xm+m?)=x*+2x3+x°m? 2> m-4x’m2-2xm*+m>*+2xm?* + +m* =
4 2.2 4
X' =2X"m"+m".
D @n- c)-(8n® + c®)-(c? + 2cn + 4n?)= (2n — ¢)-( 4n® + 2cn +¢%) (8n® + +c®)=(8n*- ¢*) (8n® + ¢¥)=
64n” —c”.

(I)opMa NnpeacTaBJICHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHKE.

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IOJHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMO TIOCIIEIOBATEIFHOCTH ACWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aMKCU U BBIYUCIICHUS.

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

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCTU TaKOB, YTO IO3BOJISIET IOJYYUTh NPABUIBHBIE PE3YJAbTaThl U BBIBOJBIL, B XOJIE
MPOBEACHUS PAaOOTHI OBUIHA JOMYIIEHBI OIITHOKH.

Ounenka ""Hey10BJIETBOPUTEJIBHO'" CTaBUTCS, €CIM paboTa BBHIIOJHEHA HE MOJHOCTHIO WM 00bEM
BBITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1. PazBurue noOHATHA 0 YUCTIE
IIpakTnueckoe 3ansaTue Ne3
«PelieHne pauMoHaJIbLHBIX YPABHEHUI»

eap padoThi: 3aKperyieHHe TEOPETUUECKUX 3HAHUM, TOBTOPEHUE paHEe M3YUYEHHOT0 Marepuana,
(dhopMUpOBaHNE YMEHUI PEIICHUS 3a/1ad.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ip63 ymeHue omepupoBaTh MOHSATHUSMHU: pPAlMOHAIbHbBIE, HPPALMOHAIBHBIE, IOKa3aTelbHBIE,
CTETeHHbIE, TorapuMUUecKre, TPUTOHOMETPUUYECKUE YPABHEHHSI U HEPABEHCTBA, UX CHCTEMBI,

[Ip66 ymeHue pemaTh TEKCTOBBIE 33/1a4M PA3HBIX TUIIOB (B TOM YKCJI€ Ha MPOIEHTHI, 10JIU U YacTH,
Ha JABW)XEHHE, pabOTy, CTOMMOCTh TOBAPOB U YCIIYT, HAIOTH, 33/1a4l U3 00JacTU yIpaBlIeHUS JIUUYHBIMU U
ceMeHbIMU (pUHAHCAMU); COCTABISATH BHIPAKEHUS, YPAaBHEHHU S, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJla4d, UCCIIE0BATh IMOJYYCHHOE PEIIICHHE U OIICHUBAThH MPAaBAONOA00HOCTh PE3YyIbTATOB;

[Ipy7 ymMeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
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HEPABEHCTBO, CUCTEMa YPaBHCHMM M HEPABEHCTB, PAaBHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB U CHCTEM,
paluOHAIbHbIE, HpPaLMOHAJIBHEIE, [I0Ka3aTeIbHbIE, CTEIICHHBIE, JorapupmMHUEcKue,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pelIaTh YPABHEHUsS, HEPABEHCTBA U
CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IIPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C IIaPAMETPOM;
IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, UX CHCTEMBI JJI PEIICHHUS MATEMaTU4YeCKUX 3aJad W 3a1ad u3
pa3nuYHBIX 001acTe HAYKH U peaIbHOM KU3HH;

MarepuanbHoe ob0ecriedenune: MHauBuayanbHble 3aJaHus, CIIPABOYHBIE MAaTEPHUAIIbl, KOHCIIEKTHI
JEKLHUN.

3ajanue: pelIvTh YpaBHEHHUS:
a)(3x+1)" +(4x—1)° =(5x-2)".
X 7 8

6 — =
)x—2 X+2 x'—-4

IMopsiiok BbINOJIHEHUS PA0OTHI:

[Ipu pemieHun ypaBHEHUI HCIONB3YIOTCA CIEAYIONIME IMpaBWiia MpeoOpa3oBaHUs ypaBHEHUU B
PaBHOCHUJIbHBIC:

a) Kakoh- MO0 YJeH YypaBHEHHUS MOXHO TMEpPEHECTH M3 OJHOM €ero 4acTH B JPYIylo C
MIPOTUBOIIOJIOKHBIM 3HAKOM;

0) o0e yacTu ypaBHEHUSI MOKHO YMHOXKHUTh WIIA Pa3AeTUTh Ha OJHO TO e YUCI0, oTiandHoe OT 0.

Pemenue ypasuenuit |-l crenenu ¢ onHoi nepeMeHHOM

ax+b=0, (X = _—, a+ Oj — nMUHEeHOoe ypaBHeHue | cTeneHu ¢ oiHOM IepeMEeHHOM
a

ax’ +bx+c= O(a # O) — ypaBuenue |l crenenu ¢ ogHOM epeMeHHON.

1. OnpenenuTh BUJ ypaBHEHUSI U CIIOCOO €ro perieHusl.

2. Ecnu ypaBHeHHE JIpOOHO-paAllMOHAIBHOE, TO HAlTH 00IuMi 3HaMeHaTesb BeceX ApoOeil, KoTopble
BXOJIAT B ypaBHEHHUE.

3. YMHOXHUTB 00€ 4acTH ypaBHEHUS Ha OOIIMI 3HAMEHATEb.

4. Pemuthb Moixy4yeHHOE 1I€JI0€ YPAaBHEHHE.

5. IIpousBecTy MpOBEPKY KOPHEH, U UCKIKOYUTH T€ U3 HHUX, KOTOpbIE OOpalIal0T B HYJIb OOLIMIA
3HAMEHATENb.

Tak kak MBI pemaeM ApoOHBIE pallMOHAIbHBIE YpaBHEHHs, TO B 3HAMEHaTeNsX ApoOeil OyayT
NepeMeHHble. 3HauuT, OyayT OHM U B 0OlIeM 3HameHarene. Bo BTOpPOM IyHKTE aJropuTMa MBI
YMHOKa€M ypaBHEHUE Ha oOLIMii 3HaMeHaTelnb. [Ipy 3TOM MOTyT MOSIBUTHCS MOCTOPOHHUE KOPHH, MPH
KOTOpBIX OOUIMII 3HameHaTenb OyAeT paBeH HY/II0, a 3HAUUT M YMHOXXEHHE Ha Hero Oyzaer
6eccmbicieHHbIM. [103TOMY B KOHIIE 0053aTEIbHO HYXKHO C/IE€NaTh IPOBEPKY MOJIyUYEHHBIX KOPHEH.

Pemnm ypaBHeHus:

a)(3x+1)" +(4x—-1)° = (5x—2)°
Packpoem ckoOku, IpUMeHss (POPMyITbl COKPALIEHHOTO YMHOKEHHUS (@ + b)2 u (a-— b)2

Ox? +6X+1+16X> —8X+1=25x> —20X+4. 9X® +6X+1+16X* —8x+1—25%* +20x—4 =0.
HpI/IBCI[eM HO,Z[O6HLIC YJICHHI, HOJ'Iy‘-II/IM
18x—-2=0 3 1

18x =2 18 9
1
OtBeT: X = 9 KOPEHb YPaBHEHHS.

x 7 _ 8
X—2 X+2 x*-4
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PasnosxkuM X° —4 Ha MHOMKHUTENH M NEepeHeceM BCE YIEHBl ypaBHEHMsS B JIEBYIO yacTb. IlpuBeneM

Ipobu K 00IIeMy 3HAMEHATEIIIO:
X 7 8

x—2_x+2_(x—2)(x+2)
x(x+2)—7(x—2)—8_O
(x+2)(x-2) -
x2+2x—7x+14—8_O
(x+2)(x—2) -
x> —5x+6
(x+2)(x—2)
IpoOb paBHA HYIIO, KOraa e YHCIUTEIb paBEH HYJI0, a 3HAMCHATENb HE PaBeH HYJIO, T. €.
(x+2)(x-2)=0, = X#2, X#—2
x> —5x+6=0.
D=25-24=1
_ 5+1,

X2 =75
X =3;X,=2

KOPHM MOKHO HAaliTH TI0 Teopeme Buera, HO Tak kak X#2, TO X, =2 — MOCTOpOHHHII KOpEHb,
CJIe[I0BATENLHO, PEllIeHHEM ypaBHeH s OyeT X =3.

Otser: X=3

8)x’ —x+4=0

D=1-4-4=-15<0

OrtBer: JIECTBUTEIBbHBIX KOpHGfI HCT.
(I)opMa NpeacTaBJCHUA pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkmn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid paboTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0oOXOIMMOM TOCTEOBATENBHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIUCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €CliM PadOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPABUIBHBIE PE3YNbTaThl U BBIBOJIBI, B XOJ€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

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

Tema 1.1. PasBuTHe NOHATHS 0 YHCTIE
IIpakTnyeckoe 3ansaTne Ned
«PelieHue CHCTEM PALMOHAILHBIX YPABHEHUI»

He.]'lb paﬁoTbIZ HOBTOpI/ITL PCHICHUC CUCTEM PAllMOHAJIbHBIX ypaBHeHHfI.
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BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[Ip63 yMmeHue omepupoBaTh TMOHSATHUSMHU: PAMOHAIBHBIE, HPPANHOHAIBHBIE, IMMOKA3aTelbHBIC,
CTENeHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMH: TOXKIECTBO, TOKIECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHI W HEPaBEHCTB, PaBHOCHIBLHOCTh YPAaBHEHUMN, HEPABEHCTB U CUCTEM,
pallnOHAJIbHBIC, HppatrOHAIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/IC,
TPUTOHOMETPUYECKHE YpAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPABEHCTBA U
CHUCTCMbI C TIOMOIIBIO PA3JIMYHBIX ITPUCMOB; pCIIATh YPABHCHUSA, HCPABCHCTBA U CUCTCMBI C ITapaMETPOM;
MPUMEHSTh yYpaBHEHHs, HEPAaBEHCTBA, UX CHCTEMbI Ui pPEHICHUs MaTeMaTH4YeCKUX 3aJady W 3a/1ad u3
pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH,

MarepunanbHoe obecrnieyeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUabl, KOHCTIEKTHI JICKIIHIA.

3agaHue: PelIUTh CUCTEMbI PAllMOHATILHBIX YPaBHEHUI:

3x —15y =16,
1 Y
2X+y=2
y+2x=6,
2) 3x* —y* =8’
1+g—1:0,
Xy
2x+y-2=0

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTbI:
peUIUTb CUCTCMBI ypaBHeHI/Iﬁ HCIIOJIB3YIOTCS CII0COOBI CJIOKCHMUA, IIOACTAHOBKH, rpaquecxnﬁ.

PemmM cucremy ABYX JTMHEWHBIX YpaBHEHUI ¢ ABYMs HEU3BECTHBIMHU.

3x+8y =31
-10x-7y=-5

Pemmm cucremy Bcemu criocobamu, T.€. yOeIUMCS, UTO pe3yNbTaT MOJy4yaeTcsl OJUHAKOBBINA U
OIIpeIeINMCSl, KaKOH M3 METOJI0B 0oJiee palliOHAIbHO MPUMEHHUM JJISl TaHHON CHCTEMBI.
1) Crioco6 moACcTaHOBKH.

31 8
{3x+8y:31 {3x+8y=31 x+§y:%1 =3737
-10x-7y=-5 |10x+7y=5 10X+ 7y =5 10(331_23’)”3’:5
310 80
———Yy+7y=5
Pemaem BTOPOC YPaBHCHUEC OTHOCUTCIILHO «y»: 3 3 , IPUBCIICM K 06H_[CMy
3HAMEHATEITIO 1 TaK Kak 37 0, To
31080y +21y =15
~59y =15-310
~295
B9y =-295; y=——>=-5
y Y=
y =5, Torma x:s—l—g'Szg—@:—g:%
3 3° 3 3 3
Otser: (-3;5).

2) Criocob anredpandeckoro CIoKeHMs
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3x+8y =31
-10x-7y=-5

ypaBHSEM 10 MOJYJIO KO3(pPHULIMEHTHI IPH X, UIst STOT0 YMHOXHUM IepBoe ypaBHeHue Ha 10, a

BTOpOE — Ha 3.

3x+8y=31 |10
-10x-7y=-5 |3

IMOYWICHHO CJIOKHM U IIOJTYUUM:

50y = 295
y=>5

{30x+80y =310

-30x-21y =-15

MoJIcTaBUM Y = 5 B 1000€ U3 ypaBHEHHI CUCTEMBI, HAIIpUMEp B MIEPBOE, 3aT€M HalAEM X:

3x+8:-5=31
3x+40=31
3x=-9
X=-3

nojiydaeMm X = —3; Y = 5, KaKk U B IIEPBOM CIIydae.

Ortser: (-3;5).

3) 'paduueckuii criocol (cineayeT HOMHHUTh, YTO PE3yJIbTAaThl MOTYT OBITh MOJYYCHBI
IPUOIINKEHHO, YTO MOXKHO OOBSICHUTDH HAILIUM 3pEHHEM, YMEHHEM IPOBOIUTH JIMHUHU, BBIOOPOM
MacmTaba, Hey100CTBOM 3aIlMCH YUCIIa U T.JI.)

3x+8y =31
-10x-7y=-5

I'pacdukoM kaxxaoro ypaBHeHus siBIsieTcs npsmas (puc.l), a mpsimasi onpeaensieTcs IByMsl TOUKaMU.

®opma npeacrapiaeHust pe3yJbTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
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3x+8y=31
x=0; y:3—1=3Z
8 8
X=2;6+8y =31
_31—6_§_3l
8 8 8
-10x-7y=-5
10x+7y=5
5
X=0y==
y 7
X=2,20+7y=5;
15 1
7y=-15y=—"=-2=
y y 7 7
Ortser: (-3; 5).



Ouenka "oTJMYHO' CTaBUTCA, €ciid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Onenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYLIEHBI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO'" CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.1 Pa3zBurue NoHATHS 0 YHCJIE
IIpakTuyeckoe 3ansaTue NeS
«Pelienue panuoHAJIbLHBIX HEPABEHCTB»

Heanb padortbi: Llenb paboThl: IOBTOpEHUE paHEe H3YYEHHOTO MaTepuaia, 3aKperyieHue
TEOPETHUYECKUX 3HAHUN, TPUMEHEHUE TEOPETUUECKUX 3HAHUM K PEIICHUIO MPAKTUYECKUX 3a7a4.

BoinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

IIp63 ymeHue omnepupoBaTh MNOHATHAMM: palMOHAIbHBIC, HPpPALMOHAIbHBIE, MOKa3aTeJbHbIE,
CTETIEHHBIE, JJOTapU(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHUS U HEPABEHCTBA, HX CHCTEMBI;

IIpy7 ymeHue onepupoBaTh HOHATUAMU: TOXKIECTBO, TOKIECTBEHHOE IPe0oOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHI M HEPAaBEHCTB, PaBHOCWJILHOCTb YPAaBHEHUMN, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, UppaloHaJIbHbIE, HoKa3aTesbHbIE, CTETIEHHBIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM;
MIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CHCTEMbI JJIs pEIICHHUs MaTeMaTH4eCKUX 3a/Jad U 3a/1ad u3
pa3nuYHbIX 001acTe HayKU U pealibHOM *ku3HU; MaTepnajibHoe obecreyeHue:

WnauBuayanbHble 3a1aHNsL, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIUH.

3ajaHue: pelIuTh parmoOHAIbHBIC HEPABEHCTBRA:

1. 5X_E+E 1
2 5 10
2. [5-2x|<3,

3.5x—2-3x*>0

Ilopsinok BbINOJHEHHSI padOThHI:

[Ipu pemieHny HEPABEHCTB MCIOIB3YIOTCS CIEAYIOIIME MpaBujia MpeoOpa3oBaHUs HEPABEHCTB B
PaBHOCHUJIBHBIC!

a) KaKkoii- 100 YiIeH HepaBeHCTBA MOKHO TIEPEHECTH U3 OJTHOU ero

JaCTH B JpYryr0 € IPOTUBOIIOJIOXKHBIM 3HAKOM, OCTaBUB IIPpU 3TOM 0e3 WM3MEHEHHS 3HaK
HEPaBEHCTBA;

0) o0e YacTu HEpaBEHCTBA MOKHO YMHOXHUTh WJIW Pa3lIeUTh Ha OJAHO TO K€ MOJIOKHTEIHHOE
YHCII0, OCTaBUB MPHU ITOM 0€3 H3MEHEHUS 3HAK HEPABEHCTBA;

B) 00€ YacTH HEPaBEHCTBA MOXXHO YMHOYHUTh WJIH Pa3/ICIUTh Ha OJHO M TO e OTPHUIIATSIILHOE YHCIIO,
W3MEHUB TIPU 9TOM 3HAK HEPABEHCTBA Ha MPOTHUBOIOIOKHBII

[Ipu perieHny cucTeM HEPABEHCTB HYXKHO PEIIUTh KaXK10€ U3 HUX U BBIOpaTh 00I11ee peleHue.
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Pemnm HepaBeHCTBa.
1. 5x—7x_1+ 2X=5 >1
2 5 10

[lepeneceM Bce 4JIEHBI B JIEBYIO YacTh M MPHUBEAEM K OOIIeMY 3HAMEHATENI0. OOIIMK 3HaMEeHATeNhb
10; Tak Kak 3HAMeHaTellb HE COJCPKUT MEPEeMEHHOW, TO B JaJbHEHIIEM €ro MOXHO HE MHucaTh
(oImycTHUTB).

50x—-5(7x-1)+2(2x-5)-7>0

50x—-35x+5+4x-10-7>0

19x-12>0
19x >12
12
X>—
19 |
A/ /71177
12
19

)
Xe| —;4+0w
19

2. |5—2X| < 3TO ecTh
—-3<5-2x<3

HCHOJ’IB?;YSI CBOMCTBA YHCIOBBIX HCPABCHCTB, UMCEM

R ///// S/ /A >

-3 3

-3-5<5-2x-5<3-5
-8 <-2X < -2; nenmum Ha (—2) , 3HAK HEPABEHCTBA MEHSETCS

4>x>1 < 1l<x<4
I/IJ’II/I MOXXHO 3aIIiucaTh B BUIC CUCTCMbI HepaBeHCTB

5-2x>-3 -2X>-3-5 |-2x>-8 X<4

f’

{5—2x<3 {—2x<3—5 {—2x<—2 {x>1

3. 5Xx—2-3x* >0 - KBaJApaTHOE HEPABEHCTBO YMHOKHUM Ha (—1)
3x* -5x+2<0
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Haitnem xopHu ypaBHEHUS:

3x?—5x+2=0
D=25-4.6=1

541, gy 42
X2 5 X =1X 53

I'padukom dyHKIIUN y:3x2—5x+2 SBISIETCSl mapabosia (puc.2), BETBH KOTOPOW HaIpaBJICHBI

) 2

BBEPX, @ TOUKH NepeceueHus napabonsl u ocu OX x, =1, X, =—

b 2 3
N300pa3um reoMeTpuvecKu:

Pucynoxk 2. I'paduk ¢pyHKIIMN

Tak Kak MBI pelaeM HepaBeHCTBO 3X° —5X+2 < 0, To pelleHueM HepaBeHCTBa Oy/IeT IIPOMEKYTOK

(uHTEpBaN) X € 5;1

Otset: X€| =1
3

dopma npeacraBJIeHUs pe3yJbTaTa: BEIIIOJIHEHHOE 3a/1aHNUE.
Kpurepuu onenkmn:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJICHUEM
HEOOXOMMOM TOCIEeI0BAaTEIbHOCTH JIEUCTBHI; B OTBETE€ NPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TpadUKU.

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

Ouenka "y10BJIETBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOIHEHA HE TOJHOCTHIO, HO O0BEM
BBINOJIHEHHOM YacTH TaKOB, YTO IO3BOJISET IMOJYYUTh NMpPAaBUJIbHBIE PE3ylbTaThl U BBIBOJBI, B XOE
MIPOBEEHUS pabOThI ObUIN AOMYILIEHBI OIIUOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacCTH paOOThI HE TTO3BOJISIET CENATh MPABWILHBIX BHIBOJIOB.

Tema 1.3. @yHKuMHU, UX CBOMCTBA, PAPUKH
IIpakTHyeckoe 3aHATHE N26

«Hceaenoanne pynkuuii. CBoiicTBa JHHEHHOMH, KBaAPATUYHOI, KyCOYHO-JIMHEHHOH 1
APOOHO-IMHEHHOH QyHKIUID)

esab paGoThl: HAYYUTHCS ONMPEEIIATh YETHOCTh HEUETHOCTh (DYHKIIMH, IPOBOIUTH UCCIICOBAHHE
(GYHKIIUM HA MOHOTOHHOCTB, 3KCTPEMYMBI, HYJIH (QYHKIUU U IPOMEXYTKH 3HAKOIIOCTOSHCTBA.
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Brinosinenue padoTsl cnocodcTBYeT GOPMHUPOBAHMIO:

[IP64 yMeHME ONepUpOBaTh MOHATUAMM: (DYHKLUS, HENpepbIBHAs (QYHKIUS, MPOU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOIHBIC 3JIEMEHTApHBIX (YHKIHUH,
UCMOJb3Ysl CIPAaBOYHBIE MATEPUaNbl; UCCIEI0BATh B MPOCTEHINNX CilydasX (PyHKIMM HA MOHOTOHHOCTb,
HaXOJWUTh HauOONbIIME W HAUMEHbUIME 3HAYeHHs (QYHKUUH; CTPOUTh TpadUKd MHOTOYICHOB C
UCIOJIb30BAaHUEM allapara MaTeMAaTHYECKOTO aHalu3a; MPUMEHATh IMPOU3BOJHYIO IIPHU pPEIIEHUH 3373y
Ha JIBIKCHME; peulaTh MPAaKTUKO-OPHEHTUPOBAHHBIEC 3a/1a4l HAa HAWOOJBIINE ¥ HAUMEHbIINE 3HAYCHHUS,
Ha HaxOXJIEHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

[IP65 yMeHHE OIepUpOBaTh MOHATHUAMU: palHOHAIbHAs (QYHKIUS, IOKa3zaTeabHas (QyHKIMS,
creneHHas pyHKIus, Jorapupmudeckas GyHKIH, TPUTOHOMETpUYeckre (PyHKIMH, 0OpaTHbIe (YHKINY;
YMEHUE CTPOUTh I'paMKU M3YYEHHBIX (YHKLUH, UCHOIb30BaTh IpadUKU IpPU M3YyYEHUHU NPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3aJad M3 JIPYTUX YYeOHBIX NPEAMETOB M 3a7ad M3 PeajbHOW >KU3HHU;
BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETUUNHAMU;

[Ipy8 ymeHue CcBOOOJHO ONEPUPOBATH MOHATHAMH: Tpaduk ¢GyHKIMM, oOpaTHas QyHKIuS,
KOMIO3ULMUS (DYHKIMM, JTuHEeHHas (QyHKUUS, KBagpaTUuHas (DYHKIUsS, CTeleHHas (QYHKIMS C LEJbIM
mokaszaTejieM, TPUTOHOMETpudeckne  (yHKIHH, OOpaTHBIE  TPUTOHOMETpUYECKHE  (YHKIIUH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOMTh Ipadukd (YHKUMUHA, BBIIOIHATDH
npeoOpa3oBaHus rpauKoB GyHKIHH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3Yy4EHHs MPOLECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aad U3 JPYruxX YYeOHBIX IMPEIMETOB M M3 PEATbHON JKW3HU;BBIpAXKaTh (POPMYIaMHU 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMEHHUe CBOOOIHO ONEpPUPOBATH MOHATHSIMU: YETHOCTD
(GyHKINH, TIEPUOIUIHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOospllee M HauMEHbIee 3HAueHUS (YHKIMM Ha INPOMEXYTKE, yYMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCNOJb30BaTh CBOMCTBa M rpaduku (QyHKUIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
rnapameTpamu; u300paXkaTh Ha KOOPAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CHCTEM.

MarepuanbHoe o0ecnieyeHue:

WuauBuyanbHbIe 3aJJaHNs, CIIPAaBOYHBIE MaTEpUaIbl, KOHCIIEKTHI JIEKIUH.

3ananmne:
o X
1. Haiitu oGnacte onpenenenus GyHkuuu y =
x%+x
3
X
2. Uccenenoars GyHKIMIO Y = ————— Ha YETHOCTb.
2(x+5)
3. HccnenoBath pyHknuio y =6+ x -(2x —1) Ha MOHOTOHHOCTB M 3HAaKOTIOCTOSTHCTBO.

Ilopsinok BbINOJHEHHS PadOThI:

1) Haiigute obnacts onpenenenus GyHKIUU.

Jlji HaX0XKJIeHUs! IPOMEXKYTKOB 3HAKOMOCTOSHCTBA HAHAUTE TOUKHU MEpECceueHus ¢ 0chlo abcuuce,
pemnB ypaBHeHue y=0. Halinennsle KopHM paccTaBbTe Ha ocu OX B MOPSIIKE BO3pACTaHUS U HAWIUTE
3HAK (PYHKIIMM Ha KaXXJ0M U3 NOJy4YEHHBIX UHTEPBAJIOB. 3alUIINTE PE3YIbTaT.

2) Haiigure obnacts onpeaeneHus GyHKIMU. Y OEIUTECH, YTO OHA CHMMETPHYHA.

1.3amenure aprymenT pynkuuu x Ha "-x". IloactaBpTe 3TOT apryMeHT B (PyHKIIMOHAIbHOE
BBIPAKECHHUE.

2.Y1upocTuTe BbIpaKEHNUE.

3.Takum 06pa3oM, Bl HOJTYUHIU OAHY U Ty ke (DYHKIUIO, 3alUCAaHHYIO JJIs apryMeHToB "X"
n'"-x". [TocMoTpuTE Ha BE ATH 3aIUCH.

20



Ecmn y(-x) = y(X), TO 3TO yeTHass QyHKITHSI.

Ecmu y(-X) =- y(X), TO 3TO HeYeTHast PYHKITHUS.

Ecnu sxe mpo QyHKIMIO HEIb3s CKa3aTh, 4To Y(-X)=y(X) win y(-X)=-y(X), TO 110 CBOWCTBY YCTHOCTH
9TO yHKIUS 001ero Buaa. To ecTb, OHA HE ABISETCS HU YETHOM, HU HEYETHOM.

4.3anuInuTe CieIaHHbIe BAMH BBIBOJIBL.

3) Haiinute obnactbs ompeneneHus (QyHKIUM W HyIud (YHKIHH, €CIU OHU ecThb. Mccriemyiite
(bYHKIMIO HA MOHOTOHHOCTh Ha MOJIyYCHHBIX HHTEPBAIax.

Gynkuus F(X) HazpiBaeTcs Bo3pacTaromieid Ha oTpe3ke [a,b] , ecnu 1yis MOOBIX IBYX TOYEK X1 U
X2 u3 [a,b] cnopaBemmuBo HepaBencTBO F(X1) < F(X2), Korma xij< X .

Oyukius F(X) HaspBaeTcs yobIBaKoweii Ha oTpe3ke [a,0] , ecnu s mo0OBIX ABYX TOYEK Xp U
X2 u3 [a,b] cmpaBemmBo HepaBeHcTBO F(X1) > F(X2), korma X1 < X» .

. X
1) Haiitu obnacts onpeeneHust yHKIUH Y = ———— U NPOMEKYTKH 3HAKOIIOCTOSIHCTBA.
x%+x
Pemenue:
1. O6nacth onpenenenus gynxmun: x° +x = 0,x(x+1) = 0,x, =0, x, # —1.PaccMoTpum Tpu

maTepBana  (—oo—1), (—10)u(0;+0) . Ha nnreppanax (—oo;—1)u(0;+) x*+x =0, a Ha uarepsane (-1;0)
x? 4+ x < 0. INomyaaem, uro D(y)= (—o0;—1) U (0;+0).

2. Hyneit ¢byHKIIMU HET, T.K. # 0, cienoBatenbHO rpaduK HE MepeceKaeT 0Ch adCIHCC.

_x

Vx? +x
3. Haiinem 3Hak QyHkiuu Ha uHTepBasiaXx (—oo;—1)u(0;+0). Ha unrepBane (—o;—1) y <0 , Ha

uatepBasie (0;4+00) y>0.

3

2) UccnenoBath GYHKIHIO ) = x—2 HAa YETHOCTb.
2(x+5)

Pemrenne: OOnacte ompenenenusi. DyHKIHS ompeneneHa UIsi BCEX X KpPOME TeX, KOTOpBIE
oOpararT 3HaMeHaTeb B HYJb: X=-5, TO ecThb D(y)= (—o0;—5) U (-5;+0). T.k. 00s1acTh ONpeIeIICHUS HE

CUMMETPUYHA , TO TI0 CBOMCTBY YETHOCTH 3TO (DyHKIHS 001miero Buaa. To ecTh, OHa HE SIBJISETCS HU
YeTHOM, HU HEUETHOM.

3) UccnenoBate  QyHKUUIO Y= 6\/7 (2x-1) Ha MOHOTOHHOCTb U  TNPOMEXKYTKH
3HAaKOIOCTOSIHCTBA.

Pemenue: O6acts onpeaencuus pyukuun: x > 0, 1.e. D(y) = [0;+oo).

Hymu ¢pyakmuu: x3=0, x,=0,5.

[TpomexxyTku 3HakonocTosiHcTBa: Ha uHTEpBate (0;0,5) y <0, na uarepsane (0,5;+w) y >0.

IIpoMexyTKM MOHOTOHHOCTH: JIOTHYHO paccmaTpuBaTh HMHTepBan (0,5+00). C Bo3pacTraHueM
aprymenTa ot 0,5 10+ 00 ¢GyHKIMS BO3pacTaer.

(I)opMa NpeacTaBJICHUA Pe3yabTaTa: BRIIIOJTHCHHOC 3aJIaHUE.

Kpurepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €CiM padoTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aMiCH, BRIYUCIICHUS, PUCYHKH U TPaduKH.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJISIECT MOJYYUTh MPABUIBHBIE PE3YIbTaThl W BBIBOJBI; B XOJI€
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MPOBEACHUS PAOOTHI OBUTH JOTYIIEHBI OIITHOKHU.
OueHka ""Hey10BJE€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBIBOJIOB.

Tema 1.2. ®yHKOMH, UX CBOHCTBA, rpauKu
IIpakTuyeckoe 3ansaTue Ne7
«ITocTpoenne u yrenne rpapukoB PyHKIM D

]_[e.m, paﬁ()T])I: MMOBTOPCHUEC H3YUCHHOTO Marcpuaia;, NPUMCHCHHEC TCOPCTHYCCKUX 3HaHUM K
PEHICHUIO ITPAKTUYCCKUX 3a1a4.

BoinosineHne padoTsl cioco0CTBYET (POPMUPOBAHMIO:

[IP64 yMeHHE OIepHpOBAaTh MOHATUSAMH: (YHKUUS, HENpepbhlBHAs (YHKIHSA, IPOU3BOIHAS,
nepBooOpasHasi, ONpeesieHHbI MHTerpajl; yMEHHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIHH,
UCIOJIb3YS CIPAaBOYHbIE MAaTEpUaJIbl; UCCIEA0BATh B MPOCTEHIINX ClydasxX (PYHKIMM Ha MOHOTOHHOCTD,
HaxoAuTh HauOOJbIIME W HAUMEHbLIME 3HAYeHUs QYHKUUN; CTPOUTHh TIpadUKu MHOIOYJIEHOB C
MCIIOJIb30BaHUEM allllapaTa MaTeMaTUYECKOro aHalu3a; MPUMEHATh MIPOU3BOJHYIO IIPU PELICHUH 3ajay
Ha JIBWKEHME; pellaTh MPAKTUKO-OPHEHTUPOBAHHbIEC 3a/1aul HAa HAUOOJbIINE U HAaUMEHbIINE 3HAYCHHUS,
Ha HaXO0KJIEHUE IyTH, CKOPOCTU U YCKOPEHHUS;

[IP65 yMmeHue OomepupoBaTh IOHATUSAMHU: palMoOHaIbHas (QYHKIMs, IOKa3aTenbHas (QYHKLUS,
creneHHast pyHKIus, TorapupmMudeckas GyHKIHS, TPUTOHOMETpUYeckre (PyHKIH, 00paTHbIe (HYHKINY;
YMEHHUE CTPOUTh I'padMKH M3YYEHHBIX (YHKIUH, UCIONb30BaTh rpaUKU NpU U3YYEHUHU INPOLIECCOB U
3aBHCUMOCTEH, TPU pEIIeHUH 3aJad M3 JIPYTUX YYeOHBIX MPEAMETOB W 33734 W3 PEalbHON KU3HW,
BbIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[Ipy8 ymeHune CBOOOIHO OMNEPUPOBATH MOHATHAMH: Tpaduk GyHKIMM, oOpaTHas QyHKIUS,
KOMMO3ULUS (DyHKIMH, TuHEeHHas (QyHKIUSA, KBagpaTW4yHas (QYHKLHUSA, CTENEHHAs (DYHKIUS C LEIbIM
MOKa3zarejaeM, TPUTOHOMETpHYecKHe  (QyHKIMHM, oOpaTHble  TPUTOHOMETPHUYECKHE  (YHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH; YMEHHME CTPOMTh TIpadukd (YHKIMHA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCHOJb30BaTh Ipaduku (YHKUUH JUId M3Yy4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pEelIeHUU
3aa4 U3 JPYTUX y4yeOHBIX NPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OopMynamMu 3aBUCUMOCTH
MEXy BEIMYMHAMY; yMeHue CBOOO/IHO ONEepHpOBATH MOHATUSMU: YETHOCTh
(GYHKIIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkunu, HauOosbllee M HauMEHblee 3HAaueHUS (YHKIMHM Ha TPOMEXYTKE; YMEHHE IPOBOAUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMcTBa M rpaduku (QyHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/1ad C
rapamMeTpamu; U300paXkaTh Ha KOOPJIMHATHOMN IJIOCKOCTH MHOXKECTBA PEIICHUIN YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.

3aganue: nocTpouTh rpaduKu GyHKIUI:

y=-3 X —fx—4

Iopsinok BbINoJIHEHUS PAOOTHI

D)I'paduk GpyHKIME y=ax’+Bx-+c, rae a# 0 CTPOMTCS 10 CIEAYIOMEMY AIrOPHTMY:

o  Omnwucare pyHKIMIO, 331aHHYIO HOPMYITOI Fax2+Bx+c, rnea#0;
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8
o 3aJ1aTh KOOPJMHATHI BEPIIUHBI Xp—. ——; ) = ax? + ex + ¢ ¥ TIOCTPOUTH
2a

TOYKY Ha KOOPJAMHATHOM IJIOCKOCTH;

o  TPOBECTH OCh CUMMETPHHU NapadoIIbl;

o  OmpenenuTh Hyau (QyHKIMH (€CTU 3TO BO3MOXKHO), IOCTPOUTH TOYKHU IO COOTBETCTBYIOLIMM
KOOpAWHATAM;

o  HaWTH KOOpJAUHATHI TOUKHU MepeceueHus rpadruka QyHKIMH C OChIO OpJIUHAT U MOCTPOMTE €€, a
TaKXe MOCTPOUTE TOUKY, € CHMMETPUUYHYIO, HA KOOPJAUHATHOM IIJIOCKOCTH;

o  HalTH, eciii HeOOXOAUMO, KOOPAUHATHI IOTIOTHUTEIbHBIX TOYEK;

2)'padux pyHKIIH y=x2+px+q, rae a# 0 CTpouTCs 1O CIICAYIONIEMY aJrOpPUTMY:

o B KBaApaTHOM TpexwiIeHe X°+PX-+( BHIICIMM IIOIHBI KBagpaT: X>+px-+( = (x-a)°+B

o Tloctpomm rpaduk GyHKIHE y=x"

o Jlemaem mapayuieNbHBIA TEpeHOC rpaduka QyHKIIUU y=x2 BJIOJIb ocH abcuucc Ha lal equnun
BIIpaBo, eciu a> 0 uinu BieBo, eciu a< 0.

o Jlemaem mapamiensHBIM MepeHOC BAONbL ocu opauHaT Ha IBI emunun BBepx, ecnu B> 0 win
BHU3, eciii B< 0.

3) UYrtoObl mocTpouth rpapuk (HyHKIUU FX2+3 nocTpouM rpadux GyHKIHH FXZ U creiaeM
napajuleNbHbIN nepeHoc BAoab ocu Oy Ha 3 eAMHUIIBI BBEPX.

Xoa pa6oTsI:

S S
)ITocrpoum rpaduk dynxmmg ¥ ~ Jx® -0x-4

y:—3x‘2 —tix—4

Pemenne: KBaJIpaTHYHas, rpaduk -
napa6ona, % = -5 —i=l CIICIOBATENILHO, BETBU HAIPABIICHBI BHU3.
Koopaunate! Beprumnsr: (—1;-1).
il &

)

IS = =—0=
2f=3) -4

Yo :—3(—U2 —df=i)-d==-3+0-4=-i;

Hynu ¢pynkuuu:

~3x? —fx-4=0,

3xl +6x+4=0,

a=43 m=3 c=4

D=m® ae,

D=0-3.4=0-/2=-3, -3<0

JleicTBUTENbHBIX KOpHEH HET. To eCTh, HET TOUEK MepeceyeHus ¢ 0ChIo adcIuce.

Touka nepeceuenus ¢ OV: (0; —4).

B % =05 po ¥ =0+0-4=—4.

JlononautensHele Toukn: (1; —13), Tak kak y(1)=-3-1* —-6-1-4=-3-6-4=-13;

Crtpoum rpadux.

Dlloctpoum  tpaduk  PyHKIUU FX2-4X+3 C  TMOMOIIbIO npe06pa3OBaHHI71.Fx2-4x+3—
KBajpaTuuHas, rpaduk — napabona, a=1, 1 >0 cremoBaTenbHO, BETBU HAIPABJICHHBI BBEPX, T.K. X2-4x+3
=(x-2)>—1, 1o y=(x-2)?— 1. Crponm rpadguk GyHKIHE y=X U JAe]aeM MapalUIeIbHBINA IEPEHOC BIOIb
ocu abcuucc Ha 2 eIUHMIIBI BIIPABO M BJOJbL OCH OpAMHAT Ha | enuuuny BHU3. 3) Iloctpoum rpaduk
byHKIMHA y=x2-5 C moMomipl0 mpeodpazoBaHuil. UToObl OBl MOCTPOUTH Tpaduk GYHKIHHA y=x2-5
noctpouM Tpaduk (HYHKIIUU y=x2 U cenaeM MapajulenbHbli nepeHoc (puc. 3) Baonb ocu Oy Ha 5
€IMHUI] BHH3.
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10 9 8 7 6 5 4

Pucynoxk 3. I'paduk ¢pyHKIIMN
®opma npeacTaBjeHUs pe3yJbTaTa: BBITOJIHCHHOE 33/1aHHE.

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEOOXOIMMOM TIOCIIEIOBATEIIBHOCTH JEHCTBUI; B OTBETEC NPABHIHLHO W aKKypaTHO BBIMOJIHCHBI BCE
3aMucH, BEIYUCICHUS, PUCYHKU U TPadUKU.

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

Ouenka "yI0BJIETBOPUTENbHO' CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO IMO3BOJISIET MONYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEJEHUS pabOThI ObUIN AOMYILEHBI OIINOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHITOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CACIATh MPABHIILHBIX BHIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTHyeckoe 3ansAaTHE Ne 8
«PeneHue HPpaLHOHAJIBbHBIX YPABHEHHI»

Heap padorbi: O600MMNUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS y4YalIUXCS MPU PEIIeHUU
Pa3IMYHBIX BUJOB UPPALMOHAIBHBIX YPAaBHEHUM.

BbinosiHenune padoTsl criocodcTBYeT (JOPMUPOBAHUIO:

[IPG3 ymeHue omnepupoBaTh MNOHATUSMU: palMOHAIbHbIE, HppallMOHANbHbBIE, IOKa3aTelbHBIE,
CTEINEeHHbIE, JTorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymMeHue onepupoBaTh MOHATHIMH: TOXAECTBO, TOXKAECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHWM M HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
pallnOHAJIBHBIC, HUppatroOHAJIIBHBIC, ITOKa3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie,
TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE PELIaTh YPAaBHEHMsI, HEPABEHCTBA U
CHUCTCEMBI C ITIOMOIIBIO PA3JIMYHBIX ITPUEMOB; PE€IIATh YPABHCHUA, HCPABCHCTBA U CUCTCMBI C ITapaMETPOM;
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IIPUMEHATh YPaBHEHMS, HEPABEHCTBA, MX CHCTEMBI I PELICHHs MaTEMATHYECKUX 3aJad WM 3a7ad U3
pa3NUYHBIX 001aCTE HAYKU U peaIbHOM KHU3HH.

MarepunanbHoe obecrnieyeHue:
WuauBuyanbHble 3aJaHUs, CIIPAaBOYHbIE MaTEpUallbl, KOHCIIEKTHI JICKIUH.
3aganue:
WS —dx =2y 45
1)Pemure ypaBHenue ™- dr=2x+35,
2)Pemnth ypaBHeHue 9++/x—-3 =x .

3)Pemmth ypaBHeHHE Vx> —2 =+/3—4x .

4)Perunts ypaBuenue ~4x+2 +/4x—2 =4

Ilopsinok BbINOJIHEHHS Pa0OTHI

DIlpn Bo3BeAeHHWH YypaBHEHHs B YETHYIO CTENEHb IIOJY4aeTcsl YypaBHEHHE, SBIISIOLIEECs
CIIEICTBUEM MCXOAHOT0. [l0ATOMYy BO3MOYKHO IOSIBJIE€HME IIOCTOPOHHUX pEIICHUN ypaBHEHUS, HO
HEBO3MOXHa 1oTepsi KopHeil. [IpuunHa npuoOpeTeHust KOpHEH COCTOMT B TOM, YTO IpPH BO3BEIEHUH B
YETHYIO CTENEHb YMCEJI, PaBHBIX 110 a0COIIOTHOW BEJIUMYMHE, HO Pa3HbIX 110 3HAKY, MOJy4aeTcsl OJUH U
TOT € pe3yybTar.

Tak Kak MOTYT MOSBUTbCS MOCTOPOHHUE KOPHHU, TO HEOOXOIMMO JENaTh MPOBEPKY, MOJCTaBIA
HallleHHble 3HAYEHUs HEM3BECTHOH TOJNBKO B IE€pPBOHAYAJIbHOE YypaBHEHHE, a HE B KakHUe-TO
IIPOMEKYTOUHBIE.

2) Ilpu pemieHun HpPpaLMOHAIBHBIX YpPaBHEHUH IOJE3HO Iepel BO3BEAECHUEM 00eux wvactei
YpaBHEHHUsSI B HEKOTOPYHO CTEleHb 'yeOIuHUTh pajaukan"', TO €CTh MpEACTaBUTh YypaBHEHUE B

BHHGC’U:} =21INx) _

Torna nocne Bo3BeZeHNs 00enX YacTell ypaBHEHUS B N-yIO CTETIEHb paJiiKall CIIpaBa UCUYE3HET.

WA(x) = ¥ Bix)

3) YpaBueHue PaBHOCHJIBHO KaX0W M3 IBYX CUCTEM

: : | A(x) = B{x),
HA(x)y =¥ B(x) =
o o | A(x) 20,
Alx)= B(x).
ﬂkllA{x} — QLIIB{I:} ‘:-._:: B: :' 0 Ll
(x) =

Aixy= Bix)
HOCKOJ‘IBKy II0CJIC BO3BCICHHUS B ‘IGTHYIO CTCIICHb nonyqaeM ypaBHeHI/Ie-CJ'IeI[CTBI/Ie R R
MBI JOJIDKHBI, peIJ_II/IB €ro, BBISICHHUTBH, HpI/IHaZLJ'Ie)KaT JIn Haﬁ,[[eHHBIe KOpHI/I O6J'IaCTI/I onpeﬂeneHI/m

Alxy =0 B{xy=10
HCXOIHOTO ypaBHeHI/ISI, TO €CTHh BBIIIOJIHACTCA 1IN HepaBeHCTBO A (I/IJ'II/I A ) I/IS 3TUX

CHCTEM BBIOMPAIOT JUI PELICHUS Ty, B KOTOPOI HEpPAaBEHCTBO MPOLIIE.

4) Bo3Benere o0e 4yacTu ypaBHEHHUS B KBaJpaT U NPOU3BENETE NMPUBEICHHE MOJOOHBIX UYJICHOB,
MIEpEHECHUTE CllaraeMble U3 OJHOM YacTH paBeHCTBa B JApYyryo. YeauHute paaukain. CHoBa Bo3BeaAUTe 00e
4acTH ypaBHEHUS B KBajpar. PemmTe nonyyeHHoe ypaBHeHue. Crenaite npoBEPKY.

Xox pa0doThI:

1) Pemnth ypaBHEHHUE

A=-3x+3=x-1
WA(x) = Blx)

AKKypaTHO€ BO3BEJICHHE B UETHYIO CTEIEHb YPaBHEHHs BHJA COCTOUT B
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nepexojie K paBHOCHIILHOW €My CHCTEME

: ) | A(xy= B*{x).
WAX) = B(x) =+ _
| B(x) =0
Blxy=0 .
HepaBeHCTBO A B OTOUM CHCTEME BBIPAXKACT YCIOBHUC, IIPU KOTOPOM YpPaBHCHHUEC MOXKHO

BO3BOJIUTH B UETHYIO CTENEHb, OTCEKAET ITOCTOPOHHHE PEIICHUS U MO3BOJISIET 00XOIUTHCS 0€3 MPOBEPKH.
YpaBHenue Jr+3=x-1 PaBHOCHUIIBHO CUCTEME
: J Z
|3-3x=(x-1).

lx-120
2 Y —
Pewas nepBoe ypaBHeHHe 5Toil chcTeMbl, paBHocHibHOe ypashenno * T X~ 2=0  pogyaum
KOPHH 1 =1, % =2

BTOpOfI KOpE€Hb HE YIOBJICTBOPACT HCPABEHCTBY CHCTEMBI H, CJIICAOBATCIbHO, ABJIACTCA
IMOCTOPOHHHM KOPHEM HCXOJHOI'0 YPpaBHCHHA.

Orser. X =1
2)Pewiuth ypaBHEHUE

X++2X+3=0
nl =3 —
Peurenne: MeTo/| yelMHEHHS PaIMKaia IPHUBOIUT K yPABHEHUIO ™ =% T 3=6-x,
OT0 ypaBHEHHUE PABHOCUIILHO CUCTEME
’ Py 2
2r+3=(6-x)",
6-x20
o x
Pemass mepBoe  ypaBHEHME OTOM  CHCTEMBI, IIOJIYYUM  KOpHH ~ 1 n? , HO
ycloBue 0 —x 20 gLmonmsercs Tonbko s &= 3.
Otser. * =3,
—0y* —G=nf—Gx—2
3) Pemmuts ypaBHEHHE -05" + 3 - 6 = - 6x— 24 .
Pemenne: D10 ypaBHEHHE paBHOCHIBHO CHCTEME
|—9x% + 3 —6=—6x— 24,
|—6x—2420

2
. - T =
Pemas nepsoe ypaBHEHHE 3TOH CHCTEMBI, PABHOCHIIBHOE ypaBHeHHIo — & T4+ == 0 , TIOJTyYHM

X, = -1 X, = 2
KOpHU 51 .

OpHako mpH 3TUX 3HAYEHMSX X HE BBINOJHAETCS HEPABEHCTBO ~— 6x—24= 'U', U NIOTOMY JAaHHOE
YPaBHEHUE HE UMEET KOPHEH.

OtBert. Kopheii Her.

4)Peinth ypaBHEHME

x5 4a20-x= 7
Pemenne: Bo3Benem o0e yacTu ypaBHEHHS B KBaJpaT M IMPOU3BEAEM IPUBEIACHHE IMOJ0OHBIX

YJICHOB, IEPEHOC CJIaraeMbIX U3 OJHOW YacTH PaBEHCTBA B APYI'YIO0 H YMHOXKEHHE 00enx vactei Ha 1/2.
B pe3ynprare nosryuum ypaBHEHHE

= T — =11
“J'III‘F- “J'Ir"[} & 1‘, SBJAOIICECS cliencTBueM wHcxomHoro. CHOBa BO3BeAEeM 00€ 4YacTu
ypaBHeHUs B kBajpat. [lonydynm ypaBHeHue

(x+3H20-x)=144
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2 -
KOTOPOE MPUBOAUTCS K Buay X —13x+44=10
DT0 ypaBHEHHE (TaKKe SABIAIOIIEECS CAEACTBUEM UCXOIHOI0) HMEET KOPHH

=4 x =11

O06a KopHS, KaK OKa3bIBACT MMPOBEPKA, YIOBICTBOPSIIOT HCXOJIHOMY YPAaBHEHUIO.
OTBer.

x, = —I, x, =11 _

®opMa npeacTaBjeHus pe3yJbTaTa: BbIIOJIHEHHBIC 3a1aHus 1, 2.

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCH U BBIYHMCIICHUS.

Ouenka "Xopouo' cTaBUTCS, €CIM BHIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Henmouera.

Ouenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT MOJNYYWUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJBI, B XOJE
MPOBeJICHUS pabOThI ObUIH AOMYIIEHBI OIIUOKH.

OueHka ""Hey10BJI€TBOPUTEIBHO'" CTaBUTCS, €CIIM pabOTa BBHIMIOJIIHEHA HE MOJHOCTHIO UM 00BEM
BBITTOJITHCHHOM YacTH paOOThI HE MTO3BOJISCT CACNIATh MPABHIIBHBIX BHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IIpakTuyeckoe 3ansaTue Ne9
«IIpeoOpa3oBaHusi BIPAKEHUH, COAEP/KAIMX CTENEHN U PAAUKAIbD)

Heanb padorsbl: O0O0IMNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS NPU PELICHUU
KOHKPETHBIX 33/1aHUi 110 TeMe

BoinosiHeHHe padoThl cOCOOCTBYET (JOPMUPOBAHUIO:

[1PG2 ymeHue omnepupoBaTh MOHSTHUSAMHU: CTENEHb YHCIA, JIOTapudM 4YHCIa; YMEHUE BBHIOIHATH
BBIUHCJICHHE 3HAYCHUI 1 TpeoOpa3oBaHus BRIPAKEHUN CO CTEMEHIMH U JorapudmMamu, mpeodpa3zoBaHms
JTPOOHO-pallMOHATBFHBIX BBEIPAKEHUI;

[Ipy6 ymeHue pemiaTh TEKCTOBBIE 33]]a4l Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI, 0 U YacTH,
Ha JIBIDKEHUE, pab0Ty, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3a7a4i M3 00JIACTH YIIPaBJICHUS TUIHBIMU U
ceMeHbIMU (DUHAHCAMU); COCTABISATH BHIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI MO YCIOBHIO
3aJ1aum, UCCIIEI0BATh MOYIEHHOE PEIICHUE U OIIEHUBATh MPABIOIOJOOHOCTh PE3yIhTATOB.

MarepuanbHoe o0ecnieyeHme:
WNHauBuayanbHble 3aaHNs, CIPABOYHBIE MAaTEPUaIbl, KOHCIIEKTHI JIEKIIHA.

3aganme:
1) [IpoBecTu ympolieHne CTeneHei ¢ palruoHaIbHBIM I10Ka3aTeIeM:
3c?d® —cd,,
) —— ().
16x°y~™ 4xy
a®+a?

V)
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ava +bv/b 2/b
prrw e LN et

IMopsanok BbINOTHEHUS PAGOTHI
1) a) BeiHecuTe 3HaK MHHYC U3 MPOHM3BEACHHS. Bocmonb3yiiTech CBOHCTBOM CTENEHH C
OTPHUIATEBHBIM TOKa3aTesieM. YTOTPeOUTE CBOMCTBO BOCIPOHM3BEICHUS BO BTOpPYIO creneHb. Jlis
OKOHYATEJIbHOTO YHPOIICHUSI 3TOr0 IpHUMEpa BOCIOJB3YyHTECh INPaBHIOM YMHOXEHHs Japobeil. B
MOCJIETHEM 1Iare BOCHOJIb3YUTECh ICIIEHUEM CTETICHEH C OIMHAKOBBIM ITOKA3aTENIEeM.

0) B aToM ciydae HamO MPUMEHHUT CBOWCTBO CTENEHEH C OTPUIATENFHBIM ITOKa3areneM. UToOsl
pasrpy3uTh MOJYYCHHYIO Ipo0b, HAJIO IPeoOpazoBaTh ATy IpoOk B aeneHue. [IpuBectu apodh Kk odmemy
3HAMEHATEII0 M MPOM3BECTH CIIOKEHHE Opobeit ¢ oOmmM 3HaMeHareneM. [locnenHuM Imarom crenaTh
COKpaIICHHE.

2) Ompexnenure TMOPSAOK JeicTBUS. BblpakeHne B mEpBOW CKOOKE NpPUBEAUTE K 0OOIIEMY
3HAMEHATENI0, B YHCIMTENC CleNlaiiTe TPYNIHPOBKY M BBIHECHTE OOIIMI MHOXHUTENIb 33 CKOOKY.
BreimnonnuTe nenenue, cokpaTtuTe Ha oOumii MHOXkuTenb. [locienHee neiictBue — ciiokeHue apoOeit
OJIMHAKOBBIMH 3HameHatesiMu. [IpuBeanTe mogoOHbIE CllaraeMeble.

2) BeInosnHuTh AeicTBUS: (——————

Xox padoTsl

6\-3 2\ 4 6 7.,557
()23 xTy'7
x2y3 X10y10217
Bnauane Haz0 npoBecTH pacKkpbITHE CKOOOK, JJISI 3TOTO BOCIOJIB3YEMCsl CBOMCTBOM CTETICHEH.

1) YupocTuTth BhIpaKeHue:

((-3)6) ,.(42) ,,6-3
X Xy 7410 5-10,7-17 -3 5,-10_
= 5 — xS0 7T _ o123y 357
X
Bocrnons3zyemcst CBOMCTBOM CTEIIEHEN ¢ OTPHULIATEIBHBIM ITOKA3aTEIIEM.
_y o1
x12 xSySZlO
3
y
OrBer: — ——F/—F—
le x3y5210

2) YHIpoCTUTh BBIpaKEHHE

Jx +1 ) 1
x\/;+x+\/;'x2_\/;

Pemenne. Beenem oGosHauenne a =+/x , Tormax = x)2=a?, xx =aa=d°
a+l 1

3

dopMya U3 yCIOBHUS 33/1a4d MOCIE 3aMEHBI OY/IET BBITJISACTH TaK: > f— .
a’+a“+a a —a

3ameTuM, 9To a4-a=a(a3-13)=a(a- 1 )(a2+a+1) :

Tor a+l 1 a+1 a(a—l)(a2+a+1)_ o
ora a3+a2+a.a4—a_a(a2+a+l). 1 =(a+D)(e-D=a"-1

Bepnemcs k 3amene: a’-1=x-1.

OTtBer: x-1.

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIBHBIE PE3yJIbTaThl U BBIBOJBI; B XOE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.3. Kopuu, crenenn jorapugmbl
IMpakTnyeckoe 3ansaTue Ne 10
«Pemenue nokazareJbHbIX yPaBHEHUID»

Heap padorbi: O600MNTH, 3aKPENUTh M CHUCTEMATU3UPOBATh 3HAHUS YYAlIUXCS MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

BoinosHeHue padoThbl cOCOGCTBYET (POPMHUPOBAHUIO

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YMCIA, JOrapu(M YHUCla; YMEHHE BBIIOIHATH
BBIUMCIICHUE 3HAUYCHUI 1 MPeoOpa3oBaHMsI BRIPAKEHHUA CO CTETIEHSIMH U JiorapudMamu, mpeoOpa3oBaHus
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

[Ip63 ymeHue omnepupoBaTh TMOHSATHIMH: pPalMOHAIBHBIC, WpPpAlMOHAIBHBIC, ITOKa3aTEeIIbHBIE,
CTEIeHHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[1Py7 ymenue onepupoBaTh NOHATUSAMU: TOKIECTBO, TOXKIECTBEHHOE Pe0Opa3oBaHuE, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPABEHCTB, PABHOCHIBHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, UppanroHaIbHbIE, NoKa3aTebHbIE, CTETICHHBIE, JorapupMUIEcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JINYHBIX TPUEMOB; PEIIaTh YPAaBHEHHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIICHUS MaTeMaTHYeCKUX 337ad M 33734 U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

[IPy8 ymeHue cBOOOAHO oOmepupoBaTh MOHATUAMHU: Tpaduk QyHKIUHM, oOpaTHas GyHKLUS,
KOMITO3UIMS (PYHKUIMM, JMHEHHas (QYHKUMs, KBaJpaTUyHas (QYHKIMs, CTENEHHAs (YHKUMS C LEJbIM
nokasaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareiabHass M Jorapupmuyeckass (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUHI, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIM;
YMEHHE HCIOIb30BaTh Tpaduku (QYyHKIHMN JUTSI U3yYSHHs MPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajja4 U3 JPYruX Y4eOHBIX IMPEIMETOB U M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYIaMU 3aBUCHUMOCTH
MEXy BEIIMIHMHAMHU; yYMEHHE CBOOOIHO OTEPHPOBATH MOHITUSMHU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoIbIlee W HaWMEHbIee 3HAUYeHUS (YHKIMH Ha TMPOMEXKYTKE, yMEHHE MPOBOIHUTH
ucclieioBaHue QPyHKIUHY; YMEHHU €
UCTIOJNB30BaTh CBOWMCTBa W rpaduku (QYHKIUH A pelmieHus YpaBHEHWH, HEPaBEHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIIEHUH ypaBHEHUH, HEPABEHCTB
U MIX CHCTEM.

MarepunanbHoe obecrnieyeHue:

WupuBuyanbHbIEC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHA.
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3aganue:
Pewmnts ypaBHeHueE:!

a X2—4,5. — 1 ’
) 3 V3 5
B) 0,%°-05./01=0,001;

c) 4.(116JX_17.[}JX+4:0.

IMopsinok BbINOJIHEHUS PA0OTHI:

a-B) O6e 4acTH ypaBHEHHs TIPHBOAUM K oiHoMy ocHoBanmio: a'™ =a® rae (a>0,a #1)
3areM ucnons3yeM ciexymoniee ceoiictBo: ( a'® =a®™) < (f(x) = D(X)).

¢) PemaeM kBajipaTHOE ypaBHEHHE OTHOCHTEILHO mepeMenHoii (1/4)”,

Xox padoThl
Pemmte ypaBHeHue: O’1x2—0,5 -,/0,1=0,001.

Pemenue: [IpeoGpasyem ypasHenue k suay: a ' =a®™ .

2
022-05.0105 013 & 02+ ~05+05 013 =, 023° _ 013 3atem peiaem YPaBHEHHE:

x2=3:x1:—ﬁ,x2 = /3.

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

Kpurepun oneHku:

Ounenka "oTau4HO'" CTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJTHOM O0BEME C COOIIOJICHUEM
HE0OXOIMMOM TOCIEA0BATENIBHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKYypaTHO BBIMOJHEHBI BCE
3aIUCH ¥ BBIYUCIICHUSI.

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

Ounenka '"y10B/1eTBOPUTEIbHO' CTAaBUTCS, €ClIM paboTa BHINOJIHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJIAET IMOJYYUTh MPaBUIbHBIE pPE3ylbTaThl U BBIBOJBI;, B XOJI€
MPOBeICHUS pabOThI ObLUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CITM padOTa BHIMIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH pabOTHI HE MO3BOJISET CAENaTh MPABHIIBHBIX BBHIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapudpmsol
IIpakTnyeckoe 3ansaTue Ne 11
«Pemenne nokazareJbHbIX HEPABEHCTB

Heasb paGorbl: O0OOIMINTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUU
KOHKPETHBIX 33/IaHUi 110 TeME

BbinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YMCINA, JIOTapu(M YHcia; yMEHHE BBINOJIHATH
BBIUHCJICHHE 3HAYeHUI U TpeoOpa30BaHusl BHIPAKEHUI CO CTENEHSIMHU U Jlorapupmamu, npeodpa3zoBaHus
IpoOHO-pallMOHATILHBIX BBIPAKEHUI;

30



[1P63 ymeHHe OIEpUpPOBATH TOHATHSAMH: pAIMOHAIBHBIC, HPPANMOHAIBHBIC, ITOKAa3aTeJbHBIC,
CTETIeHHbIE, JTOTapu(PMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Tpy7 ymeHnne onepupoBaTh MOHIATUSAMH: TOXKJIECTBO, TOXKIECTBEHHOE ITPeo0pa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUI W HEPABEHCTB, PABHOCHIBLHOCTh YpaBHEHHIA, HEPABEHCTB M CHUCTEM,
panuoHaAIBHbIC, UppaluOHAIIbHEIE, HIOKa3aTeNbHbIEe, CTEIICHHBIE, norapupMUUECKHe,
TPUTOHOMETPHUYECKUE ypaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO PAa3JINYHBIX IPUEMOB; PEIIaTh YPaBHEHHUS, HEPABEHCTBA M CHCTEMBI C ITapaMeTpoM;
NPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISI PEIICHUS MaTEeMaTHYeCKUX 33734 M 33734 M3
Pa3IUYHBIX 00JIACTEH HAyKU M PealbHON JKU3HH;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas QYHKIIUA,
KOMMO3ULUs (PyHKIMHA, TuHEHHas (QyHKUUS, KBaapaTudHas (QYHKIUS, CTerneHHas (QYHKIHS C LENIbIM
1OKa3aTeneM, TPUTOHOMETpHYeCKHe  (QYHKIHMH, OOpaTHblE  TpUTOHOMeTpudeckue  (yHKumm,
nokaszaTenbHass M Jorapugmuyeckas (QyHKIUH, YMEHHE CTPOUTH Tpadukd (YHKIHUNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB byHKIHIH;
YMEHHE HCIOJb30BaTh Tpaduku (QyHKIMN JUISI U3YYEHHsS HPOIECCOB M 3aBHCUMOCTEH MpPU pelICHUU
3a7a4 M3 JPYruX y4eOHBIX NPEJAMETOB M U3 PEANbHOW JKU3HU;BBIPAXKATh (HOPMYyJIaMH 3aBUCHMOCTH
MEXy BEIIMYMHAMHU; yMeHHue CBOOOJIHO ONEePHPOBATH MOHITUSMHU: YETHOCTD
GYHKIMH, TEPUOAUYHOCTh (DYHKIUH, OTPAaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM
¢bynkuuu, HawOoJbplIee W HaWMEHbIIee 3HAUYCHUS (YHKIHMH HAa TPOMEXKYTKE; YMEHHE IPOBOIUTH
uccienoBaHne GpyHKINY; YMEHH €
UCTOJB30BaTh CBOWCTBA W rpaduku (QYHKIUH AN pemeHus YpaBHEHUH, HEPaBEHCTB M 3a/ad C
napameTpamu; U300pakaTh Ha KOOPJMHATHOM INIOCKOCTH MHOXKECTBA PEIICHHH YpaBHEHHI, HEPAaBEHCTB
U MX CHCTEM;

MarepuajbHoe obecnedeHne:

WupuBuyanbHbIEC 3aJaHNs, CIIPAaBOYHBIE MAaTEPUAIbl, KOHCTIEKTHI JICKITHA.

3ananmue:
Pemuth HepaBeHCTBO:

a) 104 °>-01;
x2-55 3
B) 25 < 277
9 125

x4 3 1
X =
c) 3 <59

ITopsinok BbINOJHEHHS PadOTHI:
O0e yacTu HEpaBEHCTBA MPUBEAUTE K OJHOMY OCHOBAHHUIO: a'™ - a [Ipu pemiennn 1aHHOTO
O<a<l1 a>1

uiu .
f(X) < D(x) f (x) = ®(x)

D(x)

HEpaBEeHCTBA MMeeT MecTo npeobpasopanue: a '™ = a®™
Xoxa paGoTsl
Peumre HepaBerncTBo: 5% - 2% 0173,

Pemenne: IlpeoGpasyem HepaBeHCTBO K BuAy: a  »=a®* . Jlng mesoii yacT HepaBeHCTBA

HCIIOJIb3YeM CBOICTBO cTeneneii: a**h*=(a*b)* , nns npasoii yacTu cBOMCTBO cTeneHeil ¢ OTpULIATEILHBIM
MOKa3aTeseM, MoJydyaeM:

(5-2)" = (101)° =10° = 10° = x > 3.
(I)opMa NMpeaAcTaBJACHUSA PE3YyJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIMMOM TOCTIEOBATEIFHOCTH JEHCTBUI; B OTBETE MPABUIBLHO M aKKypaTHO BBHITIOJHEHBI BCE
3aMKCH U BBIYUCIICHUS.

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

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TakKOB, YTO IO3BOJISIET IMOJYYHUTH IMPABWIbHBIE PE3YNbTaThl U BBIBOJBI; B XOJE
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.3. KopHu, crenenn Jiorapupmsl
IMpakTnyeckoe 3ansaTue Ne 12
«Pemenue nokazareJibHbIX yPABHEHUIl 1 HEPABEHCTB)

Heap padorbi: O600MNTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS YYalIUXCA MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

BoinosHeHue padoThbl cOCOGCTBYET (POPMHUPOBAHUIO

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YUCIA, JIOTapu(M YHciIa; yMEHHUE BBINNOJIHAThH
BBIUMCIICHUE 3HAUYCHUI 1 MPeoOpa3oBaHMsI BRIPAKEHHUA CO CTETIEHSIMH U JiorapudMamu, mpeoOpa3oBaHus
IpOOHO-paLlMOHATIBHBIX BBIPAKEHUI;

[1P63 ymeHme omepupoBaTh MOHATUSMH: palMOHAIBHBIC, HPPAMOHAIBHBIC, MOKa3aTeIbHbIC,
CTEIEeHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy7 ymeHue onepupoBaTh NOHATHSIMHE: TOXKIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI W HEPABEHCTB, PABHOCUILHOCTh YpaBHEHUIl, HEPAaBEHCTB U CHUCTEM,
panroHaIbHbIE, MppalroHaIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMIIECcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; pEIllaTh YPaBHEHHUs, HEPABEHCTBA M CUCTEMBI C IIAPaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 337ad M 33734 M3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

IIpy8 ymeHue cBOOOJHO oOmepUpoBaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (QyHKLHS,
KOMIIO3UIMS (YHKUIMH, JTUHEWHas (QYHKUMs, KBaJpaTHUuHas (QYHKIMs, CTeNeHHass (QyHKUUS C LEIbIM
nokasaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TpPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareiabHass M Jorapupmuyeckass (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUHI, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIUI;
YMEHHE HCIOIb30BaTh Tpaduku (QYyHKIHMN JUTSI U3yYSHHs MPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajja4 U3 JPYruxX Y4eOHBIX MPEIMETOB U M3 PEANbHOM JKM3HU;BBIpakaTh (OpMylIaMHU 3aBHCUMOCTH
MEXy BEIIMYHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBAThH MOHITUSIMHU: YETHOCTD
(GyHKINH, TEPUOJUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoIbIIee W HaWMEHbIlee 3HAUYeHUS (DYHKIMM HAa TPOMEXKYTKE; YMEHHE MPOBOIUTH
ucclieioBaHue QPyHKIUHY; YMEHHU €
UCTIOJNB30BaTh CBOWMCTBa W rpaduku (QYHKIUH A pelmieHus YpaBHEHWH, HEPaBEHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U MX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WupuBuyanbHbIEC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHA.
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3aganue:
Pewmnts ypaBHeHueE:!

a) 01*-05. /01=0,001;

B) 4'[116JX _17.(}1])(4_4:0.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

a-8) O6e 4acTH ypaBHEHHs IIPHBOJINM K OJXHOMY OcHOBaHHMIO: a'™ =a®®

, rae (a>0,a#1)
3ateM ucnonssyem cienytomee coiictso: ( a'® =a®? )< (f(x) = D(X)).

Xopn padoThr:

PemmTe ypaBHEHHE: 0,1’(2_0’5 \/0—,1 =0,001.
Pemenne: IIpeobpasyem ypasreHue k Buay: a' ¥ =a®™,
017%-05.0105 _013 5 02¥° ~05+05 _ 013 o 015° 013
3aTeM pelaeM ypaBHEHHE: x° =3 =>x, = —\/?T X, =+/3.

Pemnts HepaBeHCTBO:

w257 % (277,
9 1125

x4 3 1
03X "< o
27
O06e yacTy HEepaBEHCTBA MPUBEIUTE K OJTHOMY OCHOBAHHIO: a'® =~ a®™», IIpu pemennu gaHHOTO
O<a<l1 a>1

HEpaBEeHCTBA MMeeT MecTo npeobpasopanue: a '™ = a®™

umu .
f (X) < D(x) f (X) = ®(x)
dopma npeacTaBaeHus pe3yJabTaTa: BBIIIOJHEHHOE 33/1aHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIeI0BATeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ouenka '"'xopomo' CTaBUTCs, €CIIU BBIMOJIHEHBI TPEOOBAHMS K OIEHKE "OTIWYHO", HO JOMYIICHBI
2-3 HenoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, YTO MO3BOJISIET MONYYWUTh NMPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJE
MpoBeACHUS PAaOOTHI OBUTH TOTYIIEHBI ONTHOKH.

OueHka "Hey10BJ1€TBOPUTEIbHO'" CTaBUTCS, €CJIH padOTa BBHIOIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABIIBHBIX BHIBOJIOB.

Tema 1.3. Kopnu, crenenn jorapupmsol
IIpakTnyeckoe 3ansaTne Ne 13
«HaxoxxaeHue 3HaYeHU JJorapupmMa no nNpou3BoILHOMY ocHOBaHuIO. [lepexox o ogHoOroO

OCHOBAaHHUA K APyromy. Beruucienue u cpapHenue jgorapugmos. Jlorapupmuposanue u
NMOTEHIUPOBAHUE BbIPAKEHUID
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Heas pa6orbr: O0O0IMNTE, 3aKPENHUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MIPU PELICHUU
KOHKPETHBIX 3aJJaHUH 110 TEME

BoinosiHeHune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1PG2 ymeHnue ornepupoBaTh HMOHSTHUAMHU: CTENEHb YHCIA, JIOTapU(pM 4YHCIa; YMEHUE BBINOJIHATH
BBIUMCIICHUE 3HAUCHUI 1 MPeoOpa3oBaHMsI BHIPAKEHH CO CTETIEHAMH U Jiorapudmamu, mpeodpa3oBaHus
JIpOoOHO-pallMOHANIBHBIX BBIPAXKEHHUIA;

[1P63 ymeHue omepHpoBaTh MOHATUSAMH: palMOHAJIbHBIC, HpPpAIMOHAIBHBIC, ITOKa3aTEIIbHBIE,
CTENeHHbIE, JorapupMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI,

[Ipy7 ymMeHue onepupoBaTh MOHATHIMU: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
panuoHalbHbIE, HppaLMOHAIBHBIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TOMOIIBIO PA3IUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YpaBHEHMs, HEPABEHCTBA, UX CUCTEMBI I PEIICHHUs MATEeMAaTUYECKUX 3ajad M 3aJad U3
pa3IMYHbBIX 00JacTel HayKH U peallbHOM JKU3HH,

[Ipy8 ymeHue CBOOOJHO OmEpHpPOBATH MOHATUSMH: Tpaduk QyHKIUH, oOparHas GyHKIUS,
KOMIO3UIMS (QYHKUMMA, ITUHEHHas (QyHKUMS, KBaapaTuyHass (QyHKUIHs, CTeMeHHas (YHKIUS C IEIbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokasareibHas M Jorapupmudeckas (YHKIUU; yMEHHE CTPOUTHh Trpaduku (QYHKUIUN, BBIIOTHSITH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHE HCMOJIb30BaTh IrpauKu (YHKUMNA IS U3y4EHUs MPOIECCOB M 3aBHUCHUMOCTEH MPH pPEUICHUH
3aa4 U3 JPYTUX Yy4eOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (pOopMynamMu 3aBUCUMOCTHU
MEXy BEITUYMHAMU; yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSIMU: YETHOCTD
(GyHKINH, IEPUOIUIHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
byHKIMM, HauOoNblllee M HAMMEHbIee 3HaueHUs (QYHKIMM Ha MPOMEXKYTKE; yYMEHHE IMPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKUMH 17 pelieHus ypaBHEHUH, HEpaBeHCTB M 3a/4ad C
rnapamMeTpamu; u300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM;

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3a1aHNsL, CIPABOYHBIE MAaTEpUAIIbl, KOHCIIEKTHI JIEKIIUH.

3aganue:
1) Haiinnre 3Ha4eHNs BBIpaKEHUN:

a) logs 135 — log 55,4;
b) log, 104 — log 4 6,5;
¢) logs logs 3373,

2) Haiinure 3HaYeHNs BBIPAKEHUN:
a) 5log5 2 + 36Iog6 m;
b) 2I0925 + 81Ioggﬁ;

1-log.,6 —log ,0,125
) 27 98° 470947

Ilopsinok BbINOTHEHHS padoT

1) Hcnone3yiiTe  COOTBETCTBYIOIIME CBOWCTBAa JOrapudMoB U  oOmpeaeleHue
nmorapugma.
2) Hcnone3yiiTe OCHOBHOE JIOrapu(hMUYECKOE TOKIECTBO U CBOMCTBA TOTapu(hMOB.

Xon paborsr:
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1) Boruncrnure: IogO - 0,64+ Iog0 510.
Pemenne: Jog .. 0,64+log,;10=
log

ca
—— , IOJIYUUM

log

Hcnosnp3yem ¢opmyity nepexosa K HOBoMy ocHoBanuio 109, a =
C

_ log, ;0,64
log,s 0,25

Janee CIoJIb3yeM CBOWCTBA JiorapupMa CTENeHH U JiorapudmMa mpou3Be1eHUs

=log,s+/0,64 +1og, ;10 =1log,:(0,8-10) =log,, 8 = 3.
Ortger: -3.

+log,510 = %Iogoy5 0,64 +log,510 =

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCIICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIITOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

Ounenka "'Xxopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOIYIIEHbI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJIHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJIE
MIPOBEJICHUS pa0OTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBIBOJIOB.

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTyeckoe 3ansaTue Nel4
«IlocTpoenne rpadpukoB JorapupmMuuecKux PyHKIH D)

Heasb pa6orbi: O0O0MNTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS MPU PELICHUN
KOHKPETHBIX 33/IaHUi 110 TeMe

BoinosHeHue padoThbl cocodcTBYET (POPMHUPOBAHUIO

[1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YWCIA, JIOTapu(M YHcia; yMEHHE BBINOJIHAThH
BBIUUCIICHUE 3HAUYCHUH 1 TpeoO0pa3oBaHMs BRIPAKEHHUI CO CTETIEHSAMH U JiorapudmamMu, mpeoOpa3oBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[1P65 ymeHme omepupoBaTh TOHSATHSIMHU: palMoOHATbHAs (YHKIWSA, IOKa3aTelnbHas QYHKIHS,
creneHHast pyHKIus, Jorapupmudeckas GyHKIHS, TPUTOHOMETpUYEecKre (PyHKIMH, 0OpaTHbIE (PYHKINY;
YMEHHE CTPOUTHh Ipad)MKd M3YYCHHBIX (YHKIUH, UCTONIB30BaTh TpadUKu NPHU H3YyYCHUHU TPOILECCOB U
3aBUCUMOCTEH, TpU peIIeHUuH 3aJad M3 JIPYTUX Y4eOHbIX NPEAMETOB W 33/ad U3 PealbHON KU3HU,
BBIpaXaTh (OPMYITaAMHU 3aBUCHIMOCTH MEX/y BETHUNHAMU;

IIpy6 ymeHue cBOOOJHO ONEpPHPOBATH MOHATHUSAMM: CTENEHb C IENBIM IOKa3aTeleM, KOpPEHb
HATYpaJbHOH CTENEHH, CTENeHb C paIlHOHAJIBHBIM IIOKa3aTelieM, CTENeHb C JICHCTBUTEIHHBIM
(BelecTBEHHBIM) MTOKa3aTeneM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIA;

MarepunanbHoe obecnedeHue:

WupuBuyanbHbIEC 3aJaHHs, CIIPAaBOYHBIE MAaTEPUATbl, KOHCTICKTHI JICKITHIA.

3aganue:
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3amanue Nel. B onHOI cucTeMe KOOpIUHAT MOCTPOUTH I'paduK IEMEHTAPHON U TaHHON (QYHKIUH.

A b B
1 y=log;(x—3) }-‘22—{53%: y=logs(x—2) +1
2 }==Eug%{x+ 4 v=log.x+2 }==3—{ug%{x—=1-:]
3 y =loga(x—1) }==3—{ug%x y=log,(x+2) -3
4 y =logs(x +2 y=log,x—1 }?:Eugi(.r—lj—E
5 y =logs(x—3) y=4- fﬂsix y=2-log;(x—4)
6 y = logilx+1) y=logyx +3 y=logslr+2) +2
7 y = log,(x — 2) y=logix -2 y=1log.(x —3) +1
8 y=£ug%{x+ 1} v=logx+4 y==1-—{ug%{x—=1-j
9 y =loga(x—2) }-‘=1—{ug%x y=Ilog,(x +1) -5
10 y=fug%{x+3] v=log,x—1 y=fugi{x—2]—1
11 y =logy(x—1) y= fﬂsixﬁ- 2 y=1-log;(x+1)
12 y:..'ugi{x+ 2) y =log,x —5 }?:Eug%(.r—2]+3
13 v =log,(x — 1) y=2—{ug%x y=log.(x +2) +2
14 y={ug%{x+3] v=logx+3 }=Eug%{x—3]+2
15 y=loga(x—4) ¥y= fﬂﬂ%-’-’— 1 y=3—log,(x—4)

3ananue Ne2. B opHOW cuctemMe KOOpAWHAT MOCTPOUTH rpaduK AaHHOM (QyHkumuy = f(x) u rpadux
Moayist hpyHKImuy v = |fi(x)

1 ¥= L'ogé[x —-2)-1 6 v=logyx+1)-1 11 ¥ = Eog%{x -3+1
2 y=3-log.(x —4) 7 ¥ = I!ﬂgé[x— 2i+1 12 y=5—log,(x —4)
3 ¥= l't:-g‘lr[:r+ 2)-2 8 ¥=1-logs(x +2) 13 v=log.(x—2)+3
4 | y=logk—4)+1 9 |y=lgx-2)+3 14 [y=3-logx=5)
5 y=4- Eﬂg%[:r -2 10 v=log.{x+2)+2 15 v=logyx+2)—3
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IHopsiok BbINOJIHEHUS PA0OTHI:
1) Uccnenyiite pyHKITMIO HA MOHOTOHHOCT.

2) Haiigute HeCKOIbKO KOHTPOJIbHBIX TOYEK.
3) [TocTpotite rpaduk saeMeHTapHON JorapupMUIEcKOr HYHKITHH.

4) ucnosb3ysl CBOMCTBO MapasuIeIbHOTO MEPEHOCa, BHIIOJIIHUTE peodpazoBaHue rpaduka.

Xoxa pa6oTsl
[Toctpouts rpaduk ¢pyakuuu y = log, (x + 3)— 2.

Paccmorpum dynkuuio Y =log. X. [lanHas GpyHKIus sBIseTCS BO3pacTaloUIei, Tak Kak OCHOBaHUE

norapudma O6osbiie eauauibl. [loctpoum rpaduk 3Toi Gynkuuu (puc. 1).

Y
=

Pucynok 1. I'padux pyHkum

Hcnonw3yss CBOMCTBO TapallIeIbHOTO TMEPEHOCa, BBIMOJHUM TOCTpoeHHE Tpaduka (puc. 9)
byHKIIMHN Y = IOQS(X + 3) (mapanenbHbIA IEPEHOC BIEBO HA TP €IUHULIBI).
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Pucynok 2. ITapannenbHblii mepeHOC

Hcronb3yss CBOWCTBO MapajieIbHOTO IEPEHOCa, BBIOIHUM TOCTpoeHue rpaduka (puc. 10)

¢byukuuu y = log, (X + 3)— 2 (nmapaJiienbHBIN MIEPEHOC BHU3 HA JIBE CIMHULIBI ).

4

Pucynok 3. [lapannenbHslii TepeHOC

(I)opMa NMpeacTaBJACHUSA PE3yJabTaTa: BEIIIOJTHCHHOC 3aJaHNUC

Kpurepum ounenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COONIOICHUEM
HEOOXOMMOM TOCIEeI0BaTeILHOCTH JIEUCTBHI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMKCH U BBIYUCIICHUS.

Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €Clid pabOTa BBIMOJIHEHA HE IMOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISAET CIENATh MPABIIIBHBIX BEIBOJIOB.

Tema 1.3. KopHu, crenenn jorapupmsol
IIpakTyeckoe 3ansaTue Ne 15
«Pewrenue Jorapu(pMuYecCKuxX ypaBHeHHUID»

Heas padorsr: O000MMNTH, 3aKPENUTh W CUCTEMATH3UPOBATh 3HAHUS YYAIIMXCS TMPU PELICHUU
KOHKPETHBIX 3aJJaHUH 110 TeMe

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P62 ymenue onepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIOTapu(M Ymcia; yMEHHE BBINOJHATH
BBIUMCIICHUE 3HAUEHUH 1 NpeoOpa3oBaHMsl BBIPAKEHHH CO CTENEHsAMH U jorapudmamu, npeodpa3oBaHus
TpOOHO-pallMOHATIBHBIX BRIPAKECHH;

IIP63 ymeHue omnepupoBaTh HNOHATUSMH: palMOHAJbHBIE, HpPpALMOHAIbHBIE, I10Ka3aTeNIbHBIE,
CTETIEHHBIE, JJOTapU(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH HOHATHAMM: CTENEHb C IEJbIM IOKa3aTeleM, KOpEHb
HATYpaJbHOH CTENEHH, CTENEHb C pAaMOHAJIBHBIM II0KA3aTelIeM, CTENEeHb C JICHCTBUTEIHHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHT'€HC IIPOU3BOJIBHOIO YUCIIA;

[1Py7 ymenue onepupoBaTh MOHATUSAMU: TOKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHUe, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPABEHCTB, PABHOCHJIBHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, MppalroHaIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHIECcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JINYHBIX TPUEMOB; PEIIaTh YPAaBHEHHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 337ad M 33734 M3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

IIpy8 ymeHue cBOOOJHO oOmepHpoBaTh MOHATUAMH: TIpaduk QyHKIMH, oOpaTHas GyHKUUS,
KOMIIO3UIMS (PYHKUIMH, JMHEHHass (QYyHKUMS, KBaapaTuyHas (QYHKUMs, CTETNEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIHH,
MoKazareiabHas M Jorapupmudeckas (yHKIUU; yMEHHME CTPOUTh Tpa@uKu (YHKUUN, BBIIOIHSTDH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIb30BaTh Tpaduku (YHKIHN JUTSI U3yYSHHs TPOIECCOB M 3aBHCHMOCTEH TPHU pElICHHH
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYIaMHU 3aBUCHUMOCTH
MEXy BEIIMIHHAMHU; yMeHHUe CBOOOJIHO OTEPHPOBATH MMOHITHUSMHU: YETHOCTD
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoJbIlee W HaWMEHbIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, yYMEHHE IPOBOIUTH
ucclieioBaHue QpyHKIUHY; YMEHHU €
WCTIOJB30BaTh CBOWCTBa M Tpaduku (QYHKIUH I pemieHwsl yYpaBHEHWH, HEPaBEHCTB M 3a1ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MIX CHCTEM.

MarepunanbHoe obecnieyeHue:
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I/IHI[I/IBI/II[yaJ'IBHBIe 3alaHuA, CIIPAaBOYHBIC MaTC€pUajibl, KOHCIICKTbI HGKHI/II\/'I.

3aganue:
Pewure ypaBHEHHE: |n(x+4)— In(x+3): In3

Hcrons3yst CBOMCTBA JIorapu(MOB 00M 4aCTH ypaBHEHHSI IPUBOIMM K OJJHOMY OCHOBAHHUIO

log 2 f(X) = log 4 9(X), a> 1. Ilotenuupyem obe yactu ypaBHeHwus, moixydaeM f(X) = g(X). Pemraem
MOJIy4eHHOE ypaBHEeHHE. T.K. MOTEHIMPOBAHKE YPABHEHUS MOYKET MPUBECTH K TOSBICHHIO TOCTOPOHHUX
KOPHEH, TO JieJiaeM MPOBEPKY. 3aliChIBA€M OTBET.

Iopsinok BbINOJIHEHHSI PAa0OTHI:
3anucarh 3aJlaHU€E B TETPA/b U PELIUTh.

Xox padoThl
log, 5V = (x—4)-log, 5.

Pemenne: CornacHo CBOMCTBaM sorapuMuIecKoi byHKIIUU
log, 572 =log, 5" * 5% =5"* <> \x+2 =x—4= x+2=x? —8x +16;[[puBogum ypaBHEHHE K

2
CTaHIapTHOMY BUIY X -9x+14=0. Pemaem kBajpaTHOe ypaBHEHHE M TOJIy4aeM KOPHU X1=2, Xp=71.
[TpoBepka mokasbIBaeT, YTO X1=2 SIBISAETCS MOCTOPOHHUM KOpHeM. OTBeT: 7

®opma npeacTaBaeHus pe3yJabTaTa: BHIIOIHEHHOE 3aJaHHe

Kputepun onenkmn:

Ouenka "OTJIMYHO'" CTaBUTCSA, €ClIM paboTa BBHINOJHEHA B IMOJTHOM OOBEME C COOJIOJIEHHEM
HEOOXOMMOW TIOCIIEIOBATEIFHOCTH JCWCTBUI; B OTBETE MPABHJIBHO M AaKKypaTHO BBIMOJHEHBI BCE
3aIUCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIEHbI
2-3 HenmoueTa.

Ouenka "yI0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM pabOTa BBINOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBINIOJTHEHHON 4YaCTU TAaKOB, YTO IO3BOJISIET IOJYYUTh NPABUIBHBIE PE3YJAbTaThl M BBIBOJBIL, B XOJIE
MpoBeACHUS PaOOTHI OBUTH TOTYIIEHBI OITUOKH.

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

Tema 1.3. KopHu, crenenu jorapupmsol
IIpakTuueckoe 3ansaTue Ne 16
«Pemenue JjorapupMmuuecKuxX HepaBeHCTB»

Heap padorbi: O600MMUTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS y4YalIUXCS MPU PEIIeHUU
KOHKPETHBIX 3a/IaHUl 110 TEME

BbinosiHeHne padoTsl crnoco0cTBYeT (POPMUPOBAHUIO:

[1P62 ymeHue omepupoBaTh MOHATHAMHU: CTEIEHb YWCIA, JIorapu(M YHCIa; YMEHHE BBITOIHSTH
BBIUUCIICHUE 3HAUEHHUI U MpeoOpazoBaHMsl BIPAKEHHH CO CTENEHAMH U Jorapudmamu, npeodpa3oBaHus
JTPOOHO-pAlMOHATBFHBIX BEIPAKECHUI,

[1P63 ymeHue omepupoBaTh MNOHATUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I1OKa3aTeNIbHBIE,
CTCIICHHBIC, J'IOFapI/I(bMI/I‘—IeCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HEPABCHCTBA, UX CUCTEMEIL,
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IIpy6 ymeHue cBOOOJHO ONEpPUPOBATH NMOHATHAMM: CTEMEHb C IEJbIM IOKa3aTeleM, KOpPEHb
HATYpaJbHOM CTENEHH, CTENEHb C palMOHAJIBHBIM II0Ka3aTesieM, CTENeHb C JICHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JJorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHI'€HC IPOM3BOJBHOIO YHCIA;

[1Py7 ymeHue onepupoBaTh MOHATUSAMU: TOXIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI U HEPABEHCTB, PABHOCWIBLHOCTh YPAaBHEHHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, UppalroHalIbHBIE, HoKa3aTeJbHbIE, CTETICHHBIE, JorapupMUUEcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CUCTEMbl; YMEHHME PEIIaTh YPABHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMETPOM;
IIPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBl JUIsl PELICHHs MaTeMaTHYeCKHX 3a7ad M 3a7ad U3
pa3nuyHbIX 001acTeil HAyKU U pealbHOM KHU3HH;

[Ipy8 ymeHue cBOOOJHO OMEpPUPOBATH MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas QyHKIHS,
KOMIO3ULUS (DYHKUMH, JuHEeHHas (QyHKUUS, KBagpaTUuHas (DyHKIUsS, CTelneHHas (QYyHKIMS C LEJbIM
mokaszarejieM, TPUTOHOMETpudeckue  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIUH,
nokaszaTejabHass M Jorapugmuueckas (QyHKUUH; YMEHME CTPOMTh Ipadukd (YHKUHUHA, BBIIOIHATH
npeoOpa3oBaHus rpauKoB GbyHKUIMH;
YMEHHUE HUCHOJIb30BaTh Ipaduku (YHKUUH JUIs M3y4EHHs MPOLIECCOB M 3aBUCUMOCTEH NpU pELICHUU
3aad U3 JPYruxX YYeOHBIX IMPEIMETOB M M3 PEATbHOHN JKW3HU;BBIpAXKaTh (OPMYIAMHU 3aBUCUMOCTH
MEX]y BEJIMYMHAMU; yMeHHue CBOOOIHO ONEpPUPOBATH MOHATHSIMU: YETHOCTb
(GyHKINH, TEPUOIUIHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOoJpllee M HauMMEHbIee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, YMEHUE IPOBOIUTH
uccienoBaHue QyHKIUY; yYMEHHE
UCNOJb30BaTh CBOMcTBa M rpaduku (QyHKIUN A8 pelieHus YpaBHEHUM, HEpaBeHCTB M 3a1ad C
rnapameTpamu; u300paXkaTh Ha KOOPJAUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHM, HEPABEHCTB
U UX CHCTEM.

MaTtepuajbHoe obecnieyeHue:

WnauBuyanbHble 3aJJaHNs, CIIPAaBOYHbIEC MAaTEpUaIIbl, KOHCIIEKTHI JICKIU.

3aganue:
2logs(x —1) —logz(2x - 5) <1

IMopsaok BbINOTHEHHSI PA0OTHI:

1)PaboraeM 1o anropuTMy: UCHOJB3YS OIpeleieHue Jsorapudma o0e YacTH HEpaBEHCTBA
NPUBOIUM K OJHOMY OCHOBaHHMIO, T. €. ToiydaeM HepaBeHcTBO Buaa log , f(X) < log 4 g(X). Eciu
ocHoBanue jorapupma a=x-3>1, To HepaBeHcTBO 10g 5 f(X) < log a g(X) paBHOCWIBHO H00OH U3

Flad < glx)
C ) =0 {f[x] ~ g(x)
CUCTEM: g[x:l -0 HIH g[x:' -l

Ecmu 0< x-3<1, to HepaBenctBo log 5 f(X) < log a g(X) paBHOCHIBHO TH000# M3 CHCTEM:
Flacl= gix)
flo) =0
glx) =10

Flad = glx)
Fled =0

NI { . Pemaem MOJIYYCHHYIO CUCTEMY, 3allMChIBACM OTBCT.

2)B neBoii uwacTM HepaBEHCTBa JellaéM NpeoOpa3oBaHMs, HMCIOJB3ysS CBOWCTBa Jorapru(moB-
norapudM CTENeHu U JIorapu(M 4aCTHOTO:

log a®=k-log_a, ¢>0, c#l, a=>0.

a=0, b=0

2

logﬁg =log a-log b, c¢=>0 c#l

[Monyuaem HepaBencTBO Buma log , f(X) < g(x), > 1, koTopoe 3amMeHsieM Ha PaBHOCHIIbHYIO
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Fled = gl
CHUCTEMY: fla) =0 . PelraeM mosy4eHHyr0 CUCTEMY, 3aIIUCBIBAEM OTBET.

glel =10

Xoxa pa6oTsl
1) Pemnth HepaBEeHCTBO

2
logzx(x +2x + 2)£ 2.
Pemenne: HCpaBeHCTBO PAaBHOCHUJIBHO COBOKYITHOCTH CUCTEM

2 2 2 2
X +2x+224x", X +2x +2<4x°,
) Y
X +2x+2>0, HUIH X +2x+2>0,
0<2x<1 2x > 1
) 2
3x - 2x-2<0, 3x - 2x-220,
1 HIH 1
0<x<— x>
| 2 2
I 7 7 7
3[\-v ""][,\- e ]so. 3[‘- ""][x =¥ ]zn.
3 3 3 3
R
1 1
0<x< x>
2 2

[IpuMeHnM METO UHTEPBAJIOB

1--17 §1+Jrﬁ 1— /17 1+ '17
3 i 3 3 3
‘ro = % - l =
xE[O;%]U 1+3‘ﬁ,+°°
Ortser:
2) Pernts HepaBeHCTBO
2
xT+x
loggzlogs—— <0
’ x+4 _
Pewrenue:
2 2
x°+x x“+x
log, ;log <log,:; < log,——>1 =
’ x+4 ’ x+4
2 —
o Mrxie L Gr3a8)
x +4 x+4

HpI/IMCHI/IM MCETO UHTCPBAJIOB

N T
B B AN

xe(-4,-3)Ui8 +e=)

HpI/I OTHUX 3HAYCHUAX X BCC BBIPpAXKCHUSA, CTOAIINEC 110 3HAKaMU .]'IOl"apI/I(i)MOB, ITOJIOXKUTCIIbHEI.

xel-4,-3)J(8 + =)

OTtBeT:
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®opma npeacTaBJeHUs pe3y/IbTaTa: BbIIIOJIHEHHOE 3a/1aHNE

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €Clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABWIBHO M AKKYPaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "ya0BJIeTBOPUTENbHO'" CTaBUTCS, €CJIM paboTa BBINMOJIHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IO3BOJISIET MOJIYYUTh NPABUJIBHBIC pPE3yJbTaThl U BBIBOJBI; B XOJI€
MPOBEACHUS PaOOTHI OBUIH JOMYIIEHBI OIITHOKHU.

Ouenka "Hey10BJIE€TBOPUTEIBbHO' CTaBUTCS, €CIIH padOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENaTh MPABUIIbHBIX BBHIBOJIOB.

Tema 1.3. Kopuu, crenenn Jorapupmsl
IIpakTuyeckoe 3ansaTue Ne 17
«Pemenue sorapupmuyecknx ypaBHeHHil 1 HEPABEHCTBY

Heap padorbi: O600MNTH, 3aKPENUTh U CHUCTEMATU3UPOBATh 3HAHUS YYaIUXCA MPU PEIICHUU
KOHKPETHBIX 33JJaHUH 10 TEME

BoinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

I1P62 ymeHue onepupoBaTh MOHATUAMU: CTENEHb YMCIA, JIOTapU(M YKcIa; YMEHHUE BBINOJIHAThH
BBIUMCJICHHE 3HAYEHUN U IpeoOpa30BaHusl BHIPAKEHUI CO CTENEHIMHU U Jlorapupmamu, npeodpa3zoBaHus
JIpOOHO-pallMOHATIBHBIX BBIPAKEHUI;

[IP63 ymeHue omnepupoBaTh MOHATUSMU: palMOHAIbHBIE, HMPPALMOHAIbHbBIE, I1OKa3aTelIbHBIE,
CTETNeHHbIE, Torapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[Ipy6 ymeHue CBOOOIHO OINEPHPOBATH MOHATHAMH: CTENEHb C IIENBIM MOKa3aTejeM, KOpEHb
HaTypaJIbHOM CTENEHM, CTENEHb C PAlUOHAIBHBIM II0Ka3aTeleM, CTENEHb C JCHCTBUTEIbHBIM
(BerrecTBEeHHBIM) TIOKA3aTeeM, JIOrapr(M YnCIIa, CHHYC, KOCHHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXIECTBO, TOKIECTBEHHOE IPpeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YpPaBHEHHUI W HEPAaBEHCTB, PaBHOCWJIBLHOCTh YPaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHaJIbHBbIE, UppaliOHAIIbHBIE, NIOKa3aTeNbHbIE, CTEIICHHBIE, JorapupmMHyUecKue,
TPUTOHOMETPUYECKHUE YpaBHEHUS, HEPABEHCTBA U CHUCTEMbI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TaPaMETPOM;
MIPUMEHSTh ypaBHEHHs, HEPABEHCTBA, UX CHCTEMBbI JJI pEIICHHUs MaTeMaTU4YeCKUX 3ajad M 3ajad U3
pa3nuyHbIX 001acTell HAyKU U peaIbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO omepupoBaTh MNOHATUSAMHU: rpaduk GyHKIUM, oOpaTHas (QyHKIuS,
KOMMO3ULUS (DYHKIMH, TuHeHHas (QyHKIuUs, KBaJpaTudHas (QYHKUUS, CTeleHHas (QYyHKIHS C LEJIbIM
MoKazareiaeM, TPUTOHOMETpHUYeckue  (QyHKIMHM, oOpaTHble  TPUTOHOMETpPHUUYECKHE  (YHKIIMH,
nokaszaTeiabHass M Jorapugmuueckas (QyHKIUH, YMEHHME CTPOUTh IpaduKd (YHKIHUHA, BBITOIHATDH
npeoOpa3oBaHus rpadukoB GbyHKIM;
YMEHHUE HCMOJIb30BaTh IpaduKu (YHKUUH JUIs M3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpHU pEelIeHUU
3ajlad U3 JPYTrux y4dyeOHBIX MPEIMETOB M M3 pPeajbHOW >KU3HU;BBIpaKaTh (HOpMyJIaMHU 3aBHCHMOCTH
MEXly BEIMYMHAMY; yMeHue CBOOOJIHO ONEepHpOBATH MOHATUSMHU: YETHOCTh
(GyHKIIUHM, TEPUOAUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKILIUU, SKCTPEMYM
¢bynkuuu, HauOosbllee M HauMEHblee 3HAueHUS (YHKIMHM Ha TPOMEXKYTKE; YMEHHE IPOBOIUTH
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uccieioBaHue pyHKIUHY; YMEHH €
UCTOJb30BaTh CBOMCTBa M rpaduku (QYHKIUN AN pelieHus YpaBHEHUH, HEPaBeHCTB M 3a/1ady C
napameTpamu; n300pakaTh Ha KOOPJAMHATHOMN IJIOCKOCTH MHOXKECTBA PELLICHUN ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;

MarepuajibHoe o0ecnieueHue:

WNHnuBunyansHble 3a1aHKs, CIIPABOYHBIE MATEPUAIIbl, KOHCIIEKTHI JICKIIUIA.

3ananuga:
3apanue Nel. Pemure sjorapudmMudeckne ypaBHEHHUS U MX CUCTEMBbI
a 0
logzr+4+log,r+logyr =2 gr—lgv =7
gr+lgy =3

3apanueNe2. Pemuts norapuMuyecKoe HEPaBEHCTBO

log, x+log, x+log, x<35
8
IMopsa0K BHINOTHEHHS] PA0GOTHI:
1)PabotaeM MO airopuTMy:. HCIOJB3Ys OINpenacicHue Jjorapudma obOe dYaCTH HEpaBEHCTBA
PUBOAMM K OJHOMY OCHOBaHHIO, T. €. Mojy4aeM HepaBeHCTBO Buaa l10g , f(X) < log 4 g(x). Eciu
ocHoBanue yorapudma a=x-3>1, To HepaBenctBo l0g ;5 f(X) < log a 9(X) paBHOCHIBHO THO0OH W3

£l = gl
% {f[x] ~ g(x)
CUCTCM. g[;r:l - HITH g[x:' -0 .

Ecmu 0< x-3<1, to HepaBenctBo l0g 5 f(X) < log 4 g(X) paBHOCHIBHO H000H M3 CHCTEM:
Fla) = g(x)
fled =0
gla) =10

Flad = glx)
Fled =0

NI { . Pemaem MOJIYYCHHYIO CUCTEMY, 3alIMChIBACM OTBCT.

2)B neBoil yacTM HepaBEHCTBa JellaéM NpeoO0pa3oBaHUs, HCIOJIb3ys CBOMCTBA JorapupMoB-
norapudm cTeneHu 1 Jorapu@m 4acTHOTO:

log a®=klog_a, ¢>0, c#l, a=0.

logﬁ[%]zlogca—logcb, c=0 ¢zl a=0 b=0

[Monyuaem HepaBencTBO Buma log , f(X) < g(x), &> 1, koTopoe 3amMeHsieM Ha PaBHOCUIIbHYIO
Fled = g(x)

cucremy: 4 f lx) =0 pemmaenm MOJIyYEHHYIO CHCTEMY, 3alllChIBAEM OTBET.

glel =0

Xon paborsr:
3anucaTh 3a/laHiE B TETPaJb U PEIIUTb.
3) PemnTh HEpaBeHCTBO

2
logzx(x +2x + 2)£ 2.
Pemenue: HepaBCHCTBO PAaBHOCHUJIBHO COBOKYITHOCTH CUCTEM
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2 2 2 2
X +2x+224x", X +2x +2<4x°,
1A Y
X +2x+2>0, HITH X +2x+2>0,
0<2x<1 2x >0
(. 2 2
3x - 2x-2<0, 3x -2x-220,
1 HI 1
D<x<— x>_,
L 2 2
'~ f - =
R[m bty ][\ 3= ]Sﬂ, 3[1 144 ][\ =N ]2(!
3 3 3 3
TR
1 1
“(.1‘(__‘ .r>ﬂ4

IIpuMeHHM METO UHTEPBAJIOB

xel-4-3)U(8 +=)

OTtBer:
®opMa npeacTaBjeHus pe3yJibTaTa: BbIIIOJIHEHHOE 3a/IaHUE

Kpurtepun ounenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid paboTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOIEHHEM
HEO0OXOIMMOM TIOCIIEOBATEIIBHOCTH JCHCTBUI; B OTBETE MPABUIBLHO M AKKypaTHO BBIIIOJIHEHBI BCE
3aMKCy U BBIYUCIICHUS.

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

Ouenka "'yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €Cld pabOTa BBIMIOJHEHA HE IMOJTHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MPOBEACHUS PA0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka "Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CIIH pabOTa BBHIMIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISET CENATh MPABWILHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIC IOHATHS TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHYECKUX BbIPAsKEHUH

IIpakTuyeckoe 3ansaTue Ne 18

«PaguaHHBIH METOJ U3MEPEHN YIJIOB BPALlleHUs M CBA3b C rpagycHou mepoi. Haxoxxaenune
3HAYECHUH TPUTOHOMETPUYECKUX QYHKIMID)

Heap padorbi: Hayuuthcs mepexoauTh OT pajMaHHON Mephl YIJIOB K IpaayCHONM M 0OpaTHO.
Hayuurtcs HaxoIuTh 3HAYSHUS TPUTOHOMETPUYECKUX (QYHKIUH 110 ONpPEeeTICHHIO.

Brinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHme CBOOOIHO OINEPHPOBATH MOHATHUSMH: CTENEHb C IENBIM IOKa3aTelieM, KOPEHb
HATYpaJbHOM CTENEHH, CTENeHb C palMOHAJIbHBIM II0Ka3aTelieM, CTENeHb C JIeHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeneM, Jorapudm 4rciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIA;

IIpy8 ymeHue cBOOOJHO ONEpHPOBATh MOHATUAMH: Tpaduk QyHKIUH, oOpaTHas (QyHKLHS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QYHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYEcKHe  (YHKIIHH,
MoKasareiabHass M Jorapupmudeckas (yHKIUH; yMEHHUE CTPOUTh Trpapukud (QyHKUUN, BBIMTOIHATH
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npeoOpa3oBaHUs rpadukoB GbyHKIHIH;
YMEHHE HCHOJb30BaTh Tpaduku (QyHKIMN JUISI U3yYEHHs HPOIIECCOB M 3aBHCUMOCTEH MpPU pelIeHUU
3aJa4 U3 JPYrux y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaXXaTh (OPMYJIAMHU 3aBUCUMOCTH
MEXly BEIMYMHAMY; yMeHHue CBOOOJIHO ONEPHPOBATH MOHATUSMHU: YETHOCTD
(GyHKLIMHU, TEPUOIUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (DYHKIIUH, 3KCTPEMYM
¢bynkuuu, HawOosbpllee W HaWMEHbIIEe 3HAUYCHUS (YHKIMM Ha TNPOMEXKYTKE, yYMEHUE MPOBOIUTH
uccieioBaHue QpyHKIUHY; YMEHHU €
UCTOJB30BaTh CBOMCTBa M rpaduku (YHKUWN Ui peIIeHUs ypaBHEHUH, HEpaBEHCTB M 3adady C
napameTpamu; u300pakaThb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB
U UX CUCTEM;

MarepunanbHoe obecrnieyeHue:

WuauBuayanbHble 3aaHNs, CIPABOYHBIE MAaTEPUAIIbl, KOHCIIEKTHI JICKLIUH.

3aganue:
1. Bripazute B pagnaHax BEIMYUHY yIJia, 33JJaHHOTO B Tpaaycax
a) 150° 6)450°  B) 40°
2. BeIpasute B rpajycax BeIUYHHY YIJIa, 33JaHHOTO B PaliaHax
x 6)4r  B) =
a) ik El
3. Ucnonn3ys ompeseneHnus TPUroOHOMETpruYeckuX (YHKIUM, HalauTe 3HAKU STUX (DYHKUUN A7
YTJIOB:
" M
a) —210 0) T

Ilopsinok BbINOJIHEHHS PA0OTHI

1. Panuannas n rpaaycHasi Mepbl CBS3aHbI 3aBUCUMOCTBIO 1807 = w paduem, HoaTOMy 1% = 1;;,,
3HAYUT & * = ;fbrxp.:zdmn.

2. UToOB!I BBIPA3UThH YTOJl B TPAIYCHOM Mepe BOCIIOIB3yUTECh COOTHOLICHUEM 1pad = %

3. Hauepture eauHUYHYIO OKpPYKHOCTb, OTJIOKUTE 3aJaHHBIM  yroia, IIOMHS, 4TO

MTOJIOKUTEITFHBIM CUHUTACTCS yTOJl, OTKJIQIBIBAEMBIA MPOTHB YacOBOH CTPENKH, a OTPHUIATEIBHBIM — IO
4acOBOM CTpEJIKE.

o Cunycom yena o Hasvleaemcsi OpOUHAMA MOYKU eOUHUYHOU OKPYHCHOCMU, NOJVYEHHOU Npu
no8OpoOme HAYANbHO20 paouyca Ha Y20l q.

e Kocunycom yena o Hazwléaemcs adOCyucca mouku eOUHUYHOU OKPYICHOCHMU, NOJVYeHHOU npu
no8OpoOme HAYANbHO20 paouyca Ha Y20l q.

o TanzeHcom yana o HA3bIBAEMCS OMHOUIEHUE OPOUHAMbL MOYKU eOUHUYHOU OKPYICHOCMU K ee
abcyucce.

e Komaneencom yena o. Hazvleaemcs OmHouieHue adCyuccol mouku eOUHUYHOL OKPYICHOCMU K ee
opouHame.

Xox pa0doThI:
1. BripasuTte B pagnaHax BeJIMYMHY yIUIa, 33JaHHOTO B rpagycax
a) 120° ©)225° B)10°

o _T | o T, o — _T | °=!_1T_ o _T | F—
a) 120°=--120°=7F 6)228° = -225° =7 B)10° = 10°= T
2. BLIpaSI/ITC B rpaﬂycax BeJ'II/ILII/IHy erIa, 3aJaHHOI'O B paI[I/IaHaX
kLY 6)2_“ B) i
a) 5 2 ”
Im _ 12et am

a) == =108° 0) <=
] T 3 k]

1207 51T

B _gpe ) S I ggpe
-] T B

T s
3. Ucnonb3ys omnpeaencHusl TPUrOHOMETPHUSCKUX (DYHKIHMA, HAWANTE 3HAKH 3THX (GYHKUUH s
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YIJIOB:
T
a) —120° 6) +
[TocTpouM €IMHUYHYIO OKPYXHOCTh M OTJIOXHMM JaHHBbIE YIUbl. Yroia—120° oTkiIaabBaeM IO
yacoBoii crpenke. Touka, cooTBeTcTBYytomas yriay —120° nexxur B |l uerBepTH, 3naqur,
cos(—120°) = 0, sin{-120% =< 0,
tg (—120°) = 0, etg(—120") = 0.

CDopMa NMpeacTaBjJdCHusd pedyjabTaTa: BIIIOJIHCHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "OTJIMYHO'" CTaBUTCSA, €CliM paboTa BBHIMOJHEHA B IMOJHOM O0BEME C COOJIOICHUEM
HEO0OXOIUMOM TIOCTIEOBATEIIBHOCTH JCHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIIIOJIHEHBI BCE
3alMCH U BEIYHCICHHA.

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

OuneHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €ClIM PabOTa BBITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTHU TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MIPOBEICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJ1eTBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BBHIIIOJIHEHA HE MOJHOCTBIO UM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE IMO3BOJISET CENIATh MIPABIIILHBIX BBEIBOJIOB.

Tema 2.1 OcHOBHBIE OHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 19

«IIpeoOpa3oBanue TPUTOHOMETPHYECKUX BbIpakeHHH. OCHOBHBIC TPUTOHOMETPHYECKHUE
TOK/AECTBA)

Henabr paGorpi: HayunTbecs HaxXoAuTh 3HAUYEHHUS TPUTOHOMETPUYECKUX (YHKIUM, HCHOJIb3Ys
OCHOBHBIE€ TPUTOHOMETPUUECKHUE TOKIECTBA.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO OINEPHPOBATH MOHATHSAMH: CTENEHb C IIENBIM MOKa3aTejeM, KOpEHb
HaTypaJbHOM CTENEHM, CTENeHb C palMOHAJIbHBIM II0OKa3aTelieM, CTeNeHb C JAeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA,

IIpy8 ymeHue cBOOOJHO oOmepUpPOBaTh MOHATUSAMH: Tpaduk QyHKIUH, oOpaTHas (QyHKLHS,
KOMIIO3UIMS (YHKIMH, JIMHEHHass (QYHKUMS, KBaJgpaThuyHas (QYHKUMsS, CTENEeHHas (YHKIUS C LEJIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYEcKHe  (YHKIIMH,
noKasareibHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (GYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpaduKoB byHKIH;
YMEHHE HWCIOIBh30BaTh Tpaduku (YHKIHMN JUTSI U3yYSHHs TPOIECCOB M 3aBHCUMOCTEH TPH pelIeHHH
3ajja4 U3 JPYruxX Y4eOHBIX MPEIMETOB M M3 PEANbHON >KU3HHU;BBIpAXaTh (OpMYIaMu 3aBHCUMOCTH
MEXy BEIIMYHHAMHU; yMeHHue CBOOOJIHO OTEPHPOBATH MOHITHUSMHU: YETHOCTD
(GyHKINH, TEPUOIUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHknuu, HawOoIblIee W HaWMeHbIee 3HA4YeHUs (YHKIMM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QPyHKIUHY; YMEHHU €
WCTIOJB30BaTh CBOWCTBa W rpaduku (QYHKIUH a1 pemieHus YpaBHEHHWH, HEpaBeHCTB M 3a7ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB
U MX CHCTEM;
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MarepuajnbHoe o0ecnieyeHue:
I/IH,Z[I/IBI/I,Z[yaJIBHI:Ie 3alaHuA, CIIPAaBOYHBIC MaTCpUaJibl, KOHCIICKTLI HGKHHﬁ.

3ananmue:
Haiinure 3HaYCHHS TPUTOHOMETPUYECKHUX PYHKIIUI, €CITH H3BECTHO:
g
Dsinow==, S zmaw
13 2
k| T
2) cos 0= — -, =i —
a 2

g
M= — —, = <0
3) tg oy SEE T

Iopsiiok BbINOJHEHUSI PA0OTHI

1. 3anummTe, YTO JAHO B 3aJaHUH.

2. 3anumuTte (HOpMyNbl OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB, COJEpIKAIIUe JIaHHYIO
(GYHKILHUIO U Ty, KOTOPYIO HEOOX0IMMO HANTH.

3. Boipasute HeusBecTHylo ¢yHkiu0. Eciau HeoOXonuMo u3BiIE€Yb KBAJApPATHBIA KOPEHb, TO
OTIpEIeNIUTE 3HAK HCKOMOHW (PYHKIIMH, UCIIOJIB3YS 3aJaHHYIO YETBEPTh.

4. BpluncnuTe 3HAYEHUS BCEX HEM3BECTHBIX (DYHKIIHIA.

Xox pabdoThI:
HaiinuTe 3HaUYeHHUSI TPUTOHOMETPUYECKHUX (PYHKIUH, €CITH U3BECTHO!
k|
1) cos x=10.8, Tﬂ == 2w
2) sin = IZI,E:,E s |
1T
= — =, — =
3) tg 3y TEeTw
kli
: M= —_— o
a) Jlano: cos w=10.8, == <e= 2z
Haiitu: sin o, tg « ctg o

Pemenue: 1)3anuiiemM oCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

cos? o 4sin® w=1

BeIpazum u3 Hero HCKOMY QYHKIHIO sin = +~/1 — caz? o
Tax xak cuHyc B |V~ derBepTh  WMeeT  OTpUIATENbHOC  3HAYCHHE,  TO
sin = —/1 — 0,6% = —0,36 = —0,6.
2) 3anuinemM OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO

zim o

tg ==

4 ros

[ToacTaBuM M3BECTHBIC 3HAUCHUS U HAWEM HEM3BECTHYIO (PYHKITHIO
—0.6 & 3

tg o= =——=——=-0,75

0.8 8 4
3) 3amuiiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
tgooetge =1
1
Bripazum u3 Hero HCKOMYIO (DYHKIUIO ctg 5= o
4 1 1
ctg = ——=-1—
4 3 3
0) aHo: ) sin x= D,E.,E =i
Haiitn: ros o, tg o, etg ®

Pemenue: 1)3anuiiemM 0oCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO

cos? o 4sin® w=1

Bripazum u3 HeT0 HCKOMYIO QYHKIUIO ros = 4~/1 — zin? o
Tak kak kocunyc Bo |l 4eTBepTH OTpHUIIATENCH, TO cos = —1 — 0,36 = —0.8.
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2) 3anuiieM OCHOBHOE TPUTOHOMETPHUIECKOE TOXKICCTBO
sin o

tg o=
g ros o
[ToxcTaBuM U3BECTHBIC 3HAUCHHS U HAMIEM HEU3BECTHYIO () YHKIIHIO
0.6 £ 3
tg = :——:——Z—D,TS
5= TheT 8T T4

3) 3amnuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO
tg oootge =1
1
Bripazum 13 HEro UCKOMYIO (PYHKIHIO ctg o= o
4 1

b k= —— = =1 —
ct4 3 E

. =_3t
B) JlaHo: tg o= —2,7 <x<m®

Haiitn: cos o, sin o ptg

Pemenue: 1) 3anuieM 0CHOBHOE TPUTOHOMETPHUYECKOE TOKIACCTBO
tg oootge =1

1 1
BbIpazuM 13 HEro HCKOMy0 (QYHKIUIO ctg o= —— ctg = —1;

tgec

2) 3anuiieM OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO
1

1+ té'z B= cose oo
L

Beipazum 13 Hero HCKOMy10 (PyHKIUIO cos &=+ Fewres

Tax xak kocunyc Bo |l yeTBepTH oTpHIaTENEeH, TO £ox &= — =——=-

3) 3anuieM OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO

cos? o 4sin® w=1

BeIpazum u3 Hero HCKOMY QYHKIHIO sin = +~/1 — caz? o

Tax kak curyc Bo || 4eTBepTH MOTOKHUTETBHBIN, TO sin &= /1 — 0,64 =~/T,36 = 0,6,

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOTHEHHOE 3aJaHHE

Kpurtepun onenku:

Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJHOM 00BEME C COOMIOJIEHUEM
HEOOXOMMOM TOCIEeI0BATEILHOCTH JIEUCTBHI; B OTBETE MPABWJIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
3alUCH U BBIUYUCIICHUSI.

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

Ouenka "yI0BJI€TBOPUTENbHO'" CTaBUTCS, €CIM paboTa BBINMOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJIHCHHOW YacTH TaKOB, YTO I0O3BOJISIET MOJYYUTh NpPaBUIIbHBIE pPE3YylbTaThl U BBIBOJBI; B XOJI€
MpOBeJIEHUS pabOThI ObUIH JOMYIIEHBI OIIMOKH.

OueHka "Hey10BJI€TBOPUTEIbHO' CTaBUTCS, €CIIH padOTa BBHIIOJIHEHA HE MOJHOCTHIO U 00BEM
BBITIOJTHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABHIIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHSA TPUTOHOMETPHH.
IIpeoOpa3oBanne TPUrOHOMETPHUYECKHUX BbIPAKEHUH
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IIpakTyeckoe 3ansaTue Ne 20
«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BbIpakeHUil. POpMYJIbl CJI0/KEHUS, YIBOCHHUS.
DopmyJibl IPUBEAEHUD)

Heas paborbl: HayunThcsi mpeoOpazoBBIBATE TPUTOHOMETPUYECKHUE BBIPAKCHHS, HCIIONb3YS
TPUTOHOMETpHYECKHE (POPMYITBI.

BoinosiHeHue padoThbl cOCOOCTBYET (POPMHPOBAHUIO:

[TIpy6 ymeHue cBOOOJHO ONEPUPOBATH TMOHATHSMHU: CTEHEHb C LEJIBIM IIOKa3aTeleM, KOPEHb
HATypaJlbHOM CTENeHH, CTENEeHb C pPAlUOHAJIBHBIM IOKa3aTelleM, CTeNeHb C JACHCTBUTEIbHBIM
(BelecTBEeHHBIM) MTOKa3aTeNeM, JorapugM Juciia, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YU CIIA;

[Ipy8 ymMeHme cBOOOTHO ONEpUPOBATH MOHATUAMH: Tpaduk QyHKIUMH, oOpaTHas QYHKIIUA,
KOMIO3ULUS (DYHKIUHA, TuHEHHas (QyHKIUS, KBagpaTU4Has (QYyHKIUS, CTereHHas (QYHKIHS C LENIbIM
1OKa3zareneM, TPUTOHOMETpHYeCKHe  (QYHKIHMH, OOpaTHble  TpUTOHOMeTpudeckue  (yHKumm,
nokaszaTenbHass M Jorapugmuueckas (QyHKIUH, YMEHHE CTPOUTh Tpadukd (YHKIHNA, BBITOIHATH
npeoOpa3oBaHUs rpadukoB GbyHKIM;
YMEHHE HCIOJB30BaTh Tpaduku (QYHKIMN JUISI M3YYEHHUS IMPOIECCOB M 3aBUCHMOCTEH INPH PEIICHUH
3a7a4 M3 JPYruxX y4eOHBIX NPEJAMETOB M W3 PEAIbHON >KHU3HU;BBIpaXaTh (OpPMYITaMH 3aBHCUMOCTH
MEXy BEIMYMHAMHU; yMeHue CBOOOJIHO ONEPHPOBATH MOHITUSMHU: YETHOCTD
(GYHKIMH, TEPUOAUYHOCTh (DYHKLIUH, OTPAaHUYECHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIHH, SKCTPEMYM
¢bynkuuu, HawOoJbIIee W HaWMEHbIIEe 3HAUYCHUS (YHKIMHM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccienoBaHne GpyHKINY; yMEHHE
UCTOJB30BaTh CBOWCTBa M rpaduku (QYHKIUH AN pelmieHus YpaBHEHUH, HEPaBEHCTB M 3a/ady C
napameTpamu; U300pakaTh Ha KOOPJHMHATHOH TNIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPAaBEHCTB
U MX CHCTEM;

MarepuajbHoe obecneyeHne:

WupuBuyanbHbIC 3aJaHNs, CIIPABOYHBIE MaTEPUAITbI, KOHCTICKTHI JICKITHIA.

3ananmue:

cioel?® ¢ oed3” —2inll v 2indd
corGa™ 21 67 + cord 620 547

1.Beraucnure
k| 2 T T
K= —-; = —-—" el — = fi == —,

2. JlaHo cos ;i cosf o T s TR

Hatigure sinfe« — 27,
ginle—fleogf +oosle —flaing

3.JlokaKHTe TOKACCTBO: o — o = tgn

IMopsanox BbIMOTHEHUS PAGOTHI

1) 3anummuTe 3aJaHue M ONpEACINUTe, KAaKUMH (QOpMyJaMH TPUTOHOMETPHH HYKHO
BOCIIOJIb30BaThCA.

2) [Tpumenurte 3t HOPMYITHI.

3) YrpocTuTe NOJyduBIIEeCsS BhIpaKeHHE. BbIUMcIUTE, €caM 3T0 HeoOXOAWMO, 3HAUYCHHE
BBIPKCHUSI.

Xon pemieHus:
1 BBILII/ICJ'II/ITC coEFL" ¢ o2l 67+ 2 FL" - 2in 26"

2i120% ¢ 022 57+ coe2 020257

Pemenmue:
cosT1"  coz20° + sinf 1« sin2b®

sim20® « pos259" + cos20" « sinZ25"°

HHH peUICHUSA HaM HCO6XOI[I/IMO HCIIOJIB30BAaTh (I)OpMyﬂBI CJIIOKCHHUA:
coslee + B) = cose « cosf F sine - sinf

50



sinle + £ = sine - cosf + cose - sing
cos71% - pos26% + 5inT1%  sin26°  coz(T1% — 26%) cosdS®

= = =tgih® =1
sin20" - cos25° + cos20° ¢ 5in25° sinl20° + 25%)  sindS° 4
e 3. r . T
2. laHo sin = —; cosf = -] s <= 0= f =
Hatigure sinfe + 47,
Pewenue: Jlns  pelieHdss ~ HaM  HYKHO  HCIOIB30BaTh  (DOPMYIy  CIIOKEHHS

sinlee + £ = sina - cosf + cose - sing

Ho HaM HEU3BECTHHI sHa4ueHHA ros ® H sing.

Haiinem cHavasa 3T 3HaYCHHMS, HCIOJIBb3YSI OCHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO:
cos? o 4sin® w=1

BeIpa3uM 13 HEro HCKOMYIO0 (QYHKLUIO cos 6= +~1 — sin® &

zsind = +.01 — cos?f

Tak kak KOCUHYC BO || YETBCPTHU OTPULIATCIICH, TO ros = — 1-— i= — = —i = —E
Y p p ? 133 122 139 ir’

o . 16 23 16 k] k]
Tak kak CHUHYC B | YEeTBCPTHU HNOJOKUTCIBHBIU, TO sinf[ = Jl T = |m-——= |—== 3

25 25 25

HO,Z[CTaBI/IM HaﬁHeHHBIC 3HAUYCHUS B (bOpMy.Hy W BBIYUCJIUM 3HAUCHHC
sinfoc +4).

17

stale+f) =375+ =% m- B

g 4 (15)3_32 45 13
17 5\ 17/

gints -5 conf +ooale - fleing
coale—F) conf —ginle —feing

3.JlokaxxuTe TOXKIACCTBO: too

Z[OKa?»aTCHBCTBOZ
Brimnmem OTACIIBHO JICBYIO YaCTh TOXKACCTBA U Hpeo6pa3yeM €C, UCITOJIb3Ys (I)OpMy.]'IBI CJIOXKCHUA:
gintw—fleosf +ooale —fleing _ @nie-F+5H _ mine

coale—F) conf —ginle —Flzing  coafe—F+f  come
tg o= tg o

= tgn

ToxxmecTBO IOKa3aHoO.

Bo3MokeH W apyroi cnocob JoKa3aTebCTBa:
ginte—flcosf +coale —flalng _ Ceine cosf —coow S0 coof + (roew coaf +eine singleing
coale—f) conf —minle —fleing  Coose-cont +eine sinf) cosf — (eine conf —coew sinfloing
Packpoem ckOOKH ¥ MpHUBEIEM M0I00HBIE CllaraeMbie
sing - costf — cose - sing - cosP + cose - cosf - sing 4 sing o sintf sine o cost B + sing - sint g

" cose e cost R + sine  sind - cosf — sing o cosf o sing + cose sin?f cose o cos?f + cose o sin?
sing (o2 8 4 sin? @) sing

= = =t
cosa(cos?f + =in? ) cosa g

tg m=1fg ™
(I)opMa NpeaACTaBJICHUA Pe3yabTaTa: BEIIIOJIHCHHOC 3a/IaHNE

Kpurtepun onenkmn:
Ouenka "oTJaMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOIIOJEHHUEM
HEO0OXOIMMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIIIOJIHEHBI BCE
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3aMKCH U BBIYUCIICHUS.

Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHMS K OLEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIBHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

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

IIpakTnyeckoe 3ansaTue Ne 21

«IIpeoOpa3oBaHusi TPUTOHOMETPHYECKUX Bhipa:keHuil. [IpeoOpasoBanue cymmbl
TPUrOHOMeTpUYecKNX (pyHKIMii B npousBeneHue. [IpeodpazoBanue npousBeaeHus
TPUTOHOMETPUUYECKHX (PYHKIUI ¢ CyMMY»

Henbr padorbl: HayunTbes mnpeoOpa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHHUS, HCIOJB3YS
TPUTOHOMETPHUYECKUE (POPMYJIBL.

Boinosinenue padorsl cnocod6cTBYeT GOPMUPOBAHMIO:

[Ipy6 ymeHue CBOOOIHO ONEPHPOBATH MOHATHSAMH: CTENEHb C IIEJBIM IOKa3aTejeM, KOpEHb
HATypaJIbHOM CTENEeHM, CTENEeHb C palMOHANBHBIM IIOKa3aTeleM, CTelNeHb C JIeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, JIorapudm 4uciia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOTO YHCTIA;

[Ipy8 ymeHue cBOOOJHO oOmepUpoBaTh MOHATUSAMU: rpaduk GyHKIUM, oOpaTHas (QyHKIUS,
KOMIO3ULUS (DYHKIMHA, JTUHEHHAs (QYHKIUS, KBagpaTUdHas (QYHKIUS, CTereHHas (QYHKIHS C LENbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHE  (YHKIUH,
MoKasareiabHas M Jorapupmuyeckass (yHKIUU; yMEHHUE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HCIOJIb30BaTh Tpapukyu (YHKIUH ISl M3Y4YEHMsI MPOLIECCOB M 3aBUCUMOCTEH NpU pPElIeHUU
3ajjad U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMU 3aBUCUMOCTH
MEXy BEIIMYHMHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHITUSMHU: YETHOCTD
(GyHKLINH, TEPUOJUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢bynknuu, HawOoJbllee W HaWMEHbIee 3HAUYeHUS (YHKIMM Ha TNPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieioBaHue QpyHKIUHY; yMeHue
WCTIOJB30BaTh CBOWCTBa W Trpaduku (QYHKIUH A pemieHus YpaBHEHWH, HEPaBeHCTB M 3a/ad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHMH, HEPABEHCTB
U MIX CHCTEM;

MarepunanbHoe obecrniedeHue:

WupuBuyanbHbIC 3aJaHAS, CIIPABOYHBIE MaTEPUAITBI, KOHCTIEKTHI JICKITHIA.

3ananue:
o (173" —z2in42”
1. Haiigure 3Ha4eHUE BHIPAKEHUS: ——
el 2 —cosd?

Eal1e0° — ) coallan® —elty (907 — i)

TnlI0° + e cbg (907 + 6 LR (F0P +&)
212 +20HEE

2. YrpocTuTe BbIpaXEeHHUE:

3. JloKaxxuTe TOXKIACCTBO: = tgdu

FOE2 E +COEEE

IHopsaoK BbINIOJIHEHHS PA0OTHI
1) 3anummTe 3amaHMe W ONpPEAEIHTe, KaKuMH (OpPMYyJIaMH TPUTOHOMETPUH  HYKHO
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BOCIIOJIb30BaThCSI.
2) Ipumenure 3T HOPMYIIBL.

3) YopoctuTe MOJyYMBINEECS BbIpaKEHHE. BblYMCINTE, €caM 3TO HEOOXOAMMO, 3HAYCHHE
BBIPAKCHHUS.

Xon paboThr:

o t163% —z2in22”
1. Haiinure 3Ha4eHKE BEIPAKEHUSL: ———————

ro26a” — coe22”

Jlnsi pemieHus HaM HYKHO BOCIIOJIB30BaThcs (OopMysnaMu NpeoOpa3oBaHUs CYMMbl U Pa3HOCTH
TPUTOHOMETPHUECKUX (DYHKLUN B IPOU3BEICHUE:

o+ f o—f
coset + cosf = 2ros s
e =
rose — posf = —2zin > ' 5in >
o+ o —
sing + sing = 2zin i - ros 4
2 2
w+ f w—f
sing — sinf = Zros ' sin
2 2
Pemenue:
BE° 4 22 . BET —22°
SinA B — sin22® Zros 5 E 5 2c0545° - sin23° cos45° 4 )
= = m = - = - - = —— = —rt ¢ = —
cosBA® — pos22° oo 68”4+ &2° 68T — 28°  _ZgindS° . sin23® singds? 8
—25in 5 ' zin 5

2if (1807 + &) tElec— 18070 com (I60° —a)
-:'tg(;—r—n’j-crg G+ -cm(?—v:’j

2. YHpocTUTe BbIpa)KEeHUE:

[Ipu pemieHun 3TOro 3aJaHusl HY)KHO IPUMEHUTH (OpMyJibl npuBeAeHus. [lJis 3TOro BCIOMHUM
MHeMOHHYecKoe npaBwio: 1) Hazpanue (pyHKIMU HEe MEHSETCs, €ClIM K apryMeHTy o MpubaBisercs —un
unm N,

Hazpanue ¢QyHKIIMM MEHSETCs, €Clii K apryMeHTY o NMpuoOaBisercs —fn WIH ;—rn, n-
HEYETHOE YUCIIO.
2) CraBUTCS 3HaK UCXOAHOW (DYHKIIMH, CUUTAS , UTO O- OCTPBIN YTOJI.

Pewenue:
=t(180° + el - tgloc —180°) - cos(360° — &) —sing - tge c cosn COSR  COSf COSH o sie _
p= ey = ; pn — = " = o m = = Tineg
ctg[E—tx] oty lw +al) - CUS[T—R] g etge (—sinw)  ctga jrm— cose

2t +20 3w +EMN 5

3. JIoKaxxuTe TOXKIACCTBO: = tg3a

COSE + CO0SIE + 0 0SE e

Jlnst pemieHUs HaM HYKHO BOCIIOJIb30BaThCs (hopMysiamMu HpeoOpa3oBaHUs CyMMbl U pPa3HOCTH
TPUTOHOMETPUYECKHUX (YHKIIHI B IPOU3BEIACHHE.

Perienue:

B +21 10 +2M 5w
——————— =tgin

[ idrg vk Fre Y W vk iy
BeinuiieM oTienbHO JI€BYIO YacTh TOXK/IECTBA U MpeoOpa3yeM ee, UCOb3ysl POPMYJIbL:
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o O+Sm o-5o .
sing +2inde+2inie  Bine+sinie) +zinle | ZEMTTT OO HEMAR pigagcoag-2en+sinde

g ~g =
"; "-cm%ﬂmﬂn’ CorIE o0ah—2 @) +ooRIE

COSE +C0sIE +ComS e Cooee +cos5e) +condw 2eos

Bocronb3yemcst 4eTHOCThIO KOCHHYCa cosl—a) = rose
sinde - cos 2ee + sinde sinde - (eosde + 1) sindo

" eos3n o cozle 4+ cos3e cosde - (cos2e 4+ 1) rcosdm
tgdo = tgdo
ToxxaecTBO JOKa3aHO.

(I)opMa NMpeaAcCTaBJICHUA pe3yjabTaTa: BhIIIOJITHEHHOC 3a1aHUC

Kpurepun oneHku:

Ouenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJTHOM O0BEME C COOIOJICHUEM
HEOOXOIMMOM IOCIeI0BATeILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

Ouenka "Xopouo' cTaBUTCs, €CIM BBHIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JIOMYIICHBI
2-3 Henmoyera.

Ounenka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yAbTaThl U BBIBOJBI, B XOJI€
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIBbHO'" CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UK 00BEM
BBITIOJIHCHHOW YacTH paOOThI HE TTO3BOJISIET CAENATh MPABWIBHBIX BHIBOJIOB.

Tema 2.1 OcHOBHBIE IOHATHS TPUTOHOMETPHUH.
IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPAKEeHU

IIpakTuyeckoe 3ansaTue Ne 22

IHocTpoenue rpapukoB TPUTOHOMETPHYECKUX (PYHKIUI € MCIIOJIB30BAHHEM IeOMETPUYECKHX
npeodpazoBaHuii

Heanb padorbl: HayuuTthcs cTpouTh rpaduku TPUTOHOMETPUUECKUX (QYHKIUI

BbinosiHeHune pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

I1P65 ymeHue omepupoBaTh MOHATHSAMM: palMoOHalbHAas (YHKIMS, TOKa3aTenbHas (QyHKIMS,
CTeneHHas QpyHKuusl, Jorapudmuueckas pyHKIMs, TPUTOHOMETpUYECKUe PyHKINU, oOpaTHbIE (YHKIIHH;
YMEHHUE CTPOUTh I'padMKH M3YYEHHBIX (YHKIUH, UCIONb30BaTh rpaUKU NpPU M3YYEHUHU INPOLECCOB U
3aBUCUMOCTEH, MIpU PEIIEHUM 3aJad M3 JPYTUX y4eOHBIX NPEAMETOB M 3a7ad M3 PeaabHOM KU3HU;
BbIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BETMUYNHAMU;

[Ipy6 ymeHme CBOOOIHO OINEPHPOBATH MOHATHAMH: CTENEHb C IIENBIM IOKa3aTejeM, KOpeHb
HATypaJbHOH CTENEHH, CTENeHb C palMOHAJIBHBIM II0OKa3aTelieM, CTENeHb C JIeHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeneM, jJorapudm duciia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YUCIA;

IIpy8 ymeHue cBOOOJHO OmMEpUpPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (GyHKUHS,
KOMIO3UIMS (QYHKUMH, JTUHEHHas (QyHKUMS, KBaapaTuyHass (QYHKUMs, CTeeHHas (YHKIUS C LENIbIM
nokaszatejieM, TPUIOHOMETpudeckue  (YHKIMH, OOpaTHblE  TPUTOHOMETpUYECKHEe  (YHKIIUH,
nokasareiabHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HCIOJIb30BaTh Tpapuku (GYHKIUM JUIsi M3Y4EeHHsS HPOLECCOB M 3aBUCUMOCTEH INpHU pelIeHUuu
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
MEX/y BEIMYMHAMY; yMeHHE CBOOOJHO ONMEPUPOBATh MOHATUSMHU: YETHOCTh
(GyHKINH, TEPUOJUYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
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¢byHKMM, HawOoJbllee W HaWMEHbIIee 3HA4YCHUS (QYHKIMM HAa HPOMEXYTKE; YMEHHE IPOBOIUTH
uccleloBaHue (PYHKINH; YMEHUE
UCTIONIB30BAaTh CBOMCTBa W Tpaduku (yHKIMH A7 pelmeHWs YpaBHEHHUH, HEpaBEHCTB W 331a4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHH, HEPABEHCTB
U UX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MaTEPHAIbl, KOHCIICKTHI JICKIIHH.

3aganue:
[ToctpouTts rpaduk GyHKINU v = 3sin(x — E]. 3amucarb CBOMCTBA 3TOH (DYHKIIHH.

IMopsanok BbINOTHEHHSI PA0OTHI:

[Tpu nocTpoeHnn rpaduka Hy>KHO BOCIIOJIB30BATHCS MPEOOPa30BAHUSIMH TPAPUKOB.

1.y = f(X) + b — rpapux ¢ynkuuu nonydaercs u3 rpadpuka ¢yHkuum Y = f(X) myrem
napajuIelIbHOTO TepeHoca 3Toro rpaduka Ha BenuuuHy Baojib ot OY. Ilpu stom, ecnu b>0, To rpadux
¢bynkuu f(X) + b pacnonaraercs Boiie rpaduka Gynkuuu f(x), ecimu b<0, To HuKe 3TOTrO rpaduKa.

2.y = f (X + b) — rpadux dyHkuuu momydaercss u3 rpadpuka ¢yHkipu y = f(X) ¢ momoInso
MapajuIeNIbHOTO MepPeHoca 3Toro rpaduka Ha BenuduHy b B1onb ocu OX, mpu 3Tom, eciu b>0, To caBur
BJICBO, a eciii b<0, TO CABHT BIPABO.

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

4.y = a f(x) — rpadux ¢ysxuuu nomydaercs u3 rpaduka ¢yHkuuu y = f(X) ¢ moMmormbro
pacTspKeHHs WK cxxatus rpaduka mo ocu OY nponopuuoHaibHO KOAGGHUIUESHTY @, TPUYeM,

eciy @ > 1, To Bce opanHaThI rpaduka af(x) yBennyuBarTCs B a pa3, eciu a < 1, TO yMEHBIIAITCS
B a pas.

5.y = fla x) — rpaduk ¢yHkuu mnonydaercs u3 rpaduka ¢yHkimuu y = f(X) ¢ momormipro
pacTsDKEHHS WK CKaTsl BIOJb ocd OX MponopiuoHaibHO KOAPPUIMESHTY a, IpryYeM, ecid, a > 1, To
rpaduk cxumaercs B a pas, eciim 0 < a <1, To pactaruBaercs B 1/a pas.

6.y = | f (x) - IS IOCTPOEHMsI ATOTO rpaduka HY)KHO NOCTpOUTh Tpapuk pyHkmu y = f(x) u

0T0o0pa3uTh OTHOCUTENBHO ocu OX Te yacTH rpaduka, KOTOpbIe PACIOI0KEHBI HUXKE 3TON OCH.
[Tocne noctpoenus rpaduka npoBeanuTe uccieaoBanne GyHKIUU Mo o0Lel cxeme.

Xona padoTsl
[Toctpouts rpaduk GyHKUMH y = 2eos(x+ ;—r]. 3anucath CBOICTBa 3TOM PyHKIUH.

CHavasna noctpouM rpaguk GpyHKIMA ¥ = cosx
Iepenecem rpaduk dyHKimm ¥ = cosx Ha 7 BeBo. [lomydnm rpadux dyHKmm y = cos(x + 7.

PactsaeM rpadux nomyuduBiieics GpyHkuuu B 2 pasza B1oib ocu Oy.

s
) =2C08| X+
! (3]

Uccnenyem ynkiuto mo oOmiei cxeme:

1. D(y)=R;
2. E(y) =[-2; 2]
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3. y=0, mpu X=m/6 + wn, n € Z;
4. OyHKuuMs 00IIero BUA.

5. OynHkUsA HEMOHOTOHHAS,
npu X € (2n/3 + 2mn; 5n/3 + 2mn) - byHKIHS BO3PACTACT;
npu X € (-n/3 + 27n;2 w/3 + 2nn) — hyHKIMS yOBIBAET;

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

7. T=2m.

(I)opMa NMpeacCTaBJdCHUA pe3yjabTaTa: BhIIIOJITHECHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOJIOICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABHWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIUCH U BBIYHMCIICHUS.

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

Ounenka "y10BJIeTBOPHUTEIBHO' CTAaBUTCS, €clii padOTa BHINIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISICT MOJNYYUTh NPABHIBHBIC PE3yJIbTaThl U BBIBOJIBI, B XOJE
MPOBeICHUS pabOThI ObUTH AOMYIIEHBI OIIHUOKH.

Ouenka ""Hey10BJIETBOPUTEJIBHO' CTaBUTCS, €CJIU pabOTa BBHIMOJHEHA HE TIOJHOCTHIO WM 00BEM
BBITTOJITHCHHOM YacTH pabOThI HE MTO3BOJISCT CACIATh MPABHIIbHBIX BHIBOJIOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 23
«IIpocreiiue TPUrOHOMETPHYECKHE YPABHEHUS 1 HEPABEHCTBA)

Iean padotbi: HayunThes pemaTs NpocTeiiime TpPUroHOMETPHUECKUE YPaBHEHHMS.

BoinosiHeHue padoThbl coco6CTBYET (POPMHUPOBAHUIO

I1P63 ymeHue omepupoBaTh MHOHATUSAMH: palMOHAJIbHBIE, HpPpAIMOHAIbHBIE, I1OKa3aTeNIbHBIE,
CTETIEHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUYECKHE YPABHEHUS M HEPaBEHCTBA, MX cHcTeMbl;IIpy6
yMEHHE CBOOOJHO OINEPUPOBATH MOHATHUSAMM: CTENEHb C IeJBIM IOKa3aTeleM, KOpPEeHb HaTypalbHOM
CTETIEHH, CTENEHb C pPAlMOHAIBHBIM I[OKAa3aTeJeM, CTENeHb C JICHCTBUTEIBHBIM (BEUIICCTBEHHBIM)
nokasaresueM, Jorapudm yncia, CHHyC, KOCUHHYC U TAHT€HC IPOU3BOJILHOTO YHCIIA;

[1Py7 ymenue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKIAECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPABEHCTB, PABHOCHIBLHOCTh YPAaBHEHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, MppalroHalIbHBIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMIIECcKue,
TPUTOHOMETPUUYECKUE ypaBHEHUs, HEPABEHCTBA U CHCTEMbI; yMEHHE pellaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUISl PEIICHUS MaTeMaTHYeCKUX 33734 M 33734 M3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

IIpy8 ymeHue cBOOOJHO ONEpUpPOBAaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas (QyHKUHS,
KOMIO3UIMS (QYHKUMH, JUHEHHas (QyHKUMS, KBaapaTuyHas (QYHKUMs, CTeNeHHas (YHKIUS C LENIbIM
nokaszaTejieM, TpPUTOHOMETpudeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYECKHE  (DYHKIIHH,
noKasareiabHass M Jorapupmudeckas (yHKIUU; yMEHHE CTPOUTh TIpaduku (QYHKIUH, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOIh30BaTh Tpa@uku (GYHKIHMNA ISl U3Y4EHHsI MPOIECCOB M 3aBHCHMOCTEH TPH pPEIICHHH
3aja4 U3 JPYruX Y4eOHBIX IMPEIMETOB M M3 PEANbHOM JKU3HU;BBIpaKaTh (OPMYJIaMHU 3aBUCHUMOCTH
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MEXIy BEINYHHAMH; yMEHHE CBOOOIHO ONEPHPOBATh MOHITUSIMH: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKITUH, SKCTPEMYM
¢byHKuM, HawOoJbllee W HaWMEHbIIee 3HA4YCHUS (QYHKIMHM HAa IPOMEXYTKE; YMEHHE IPOBOIUTH
UccleIoBaHne (PYHKINH; yMeHHue
UCIIONIB30BAaTh CBOMCTBa W Tpauku (yHKUMH A pelIeHHs YpaBHEHHUH, HEpaBEHCTB W 33ja4 C
napameTpamu; u300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHHH, HEPABEHCTB
U UX CHCTEM;

MarepunanbHoe obecrnieyeHue:

WunuButyanbHble 3a1aHNs, CIIPABOYHBIC MAaTEPHAIbI, KOHCIICKTHI JICKIIHH.

3ananmue:
Pemme TpuronoMeTpuuecKkrue ypaBHEHU:
1) cos3x =0
. T
2) sm(Zr - ;_) =-1

3) stgf{4x+5)=—3
4) cig (23:+5 = —?

5) sindx  cos3x + cosdy - zindr = i

IMopsinok BbINOJIHEHUS Pa0OTHI:

1. 3anucare ypaBHEHHE M OIPEACIUTh, K KAaKOMy BHIY OHO OTHOCHTCS U Kakoul (OopMyIoiu
HEOOXOMMO BOCIIOIL30BATHCS.

2. Pemuth ypaBHEHHE.

3. 3ammcarh OTBET.

Xoa paGoTsI:

Pemure TPUTOHOMCTPUYCCKNEC YPABHCHUS:
1) sindx =10

DTO ypaBHEHHE OTHOCUTCS K YACTHBIM CITy4asiM, IIO9TOMY KOPHHU HaxosTCs 1o hopmyrie

r=m1 MNESZ

2y =mn, nes
T
X =N, MES

2
OTBeT:.x = ;—rﬂ, eSS
Tr —
2) coz (Sx + ;) =-1

910 YpaBHCHHEC OTHOCUTCA K YACTHBIM ClIydadM, IIOITOMY KOPHHU HAXOLATCA IIO (bopMlee

r=mw4+ 2N, MEZ

5I+;—E=H+ 2@, neZ
B =TE—;—[+ 2@, neZ

Bx = ZTE+ 2w, nel

r= E+ 5 nES
2T 2w
OTERT] * = E+ ??‘l_. nes

3) Zeozdr=-1
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1
Pasnennm 00e yacTn ypaBHeHus Ha 2. [1oiy4nM ypaBHEHHe: cos3x = — ;.
L
OTO ypaBHEHHE HE SBJSCTCS YacTHBIM CilydaeM, &= —..|e| < 1. TloaToMy OHO MMeeT pelieHue,
KOTOpPOE HaXOMUTCs Mo GpopMmyie: x = terecose + 2w, 7ES
Jxr =tarccoz(— é‘) + Zmn, neid
Jxr = 4w — arccos f_) + Zmn, Med
Jr =4(m — ;—r] + Zmn, nel
H
3x =iTﬂ+ 2mn, nes
oI

xr= i?+ 5 nES

2 2
OrtBeT: x = if+ Tﬂn, HEE

T E]

4 tg 6z —5)=-3
VpaBHEHHE UMEET PELICHUE, KOTOPOE HaXOAUTCS 110 PopMylIe: x = arctgn + mr, ned

= V3
6x—¥=m"ctg ey + nEd
OyHKIUA ¥ = erotgx HEYETHAS, TIOOTOMY arotg (—x) = —orot gu,

4T

b — ;—r = —mrctg T!+ T, MES

T T
sty -3 = —E+m*1, MES

T T
br = —=4 -+ 7w, neS
[
T
il =E+1rm, nES
T T
r=—+4-M1, Nes
r2+5

T

OTEeT ¥ = E+Eﬂ, Nes

=
5)castir - cos3x + sinfix - sindx = T!

Buaum, uTo 1€ByI0 4aCcTh MOKHO CBEPHYTH IO (JOPMYJIaM CIIOKECHUSI:
coslee + ) = cose - cosf F sine - sinf

V3

coslbr — 3x) = =
S E]
cog dx = ?

Tenepp ypaBHeHHME SBISETCS NPOCTEMIIMM M €ro KOPHM HaxoAsTcss 1o  ¢opMmyie:
xr = torceosn + 2T, NES .

=
3x = +erecos ?!+ 2mn, ned

Jx =ig+ 2T, NES

T 21T
I—_E-FT?L nes
0] +:II i "
TBET.I—_lE—i- S . ME

®opma npeacTaBiaeHus pe3yJibTaTa: BHIIOTHEHHOE 3aJJaHNe

Kpurepum ouenku:
Ouenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM 00BEME C COOIOJIEHUEM
HEOOXOMMOM TOCIEe0BAaTeILHOCTH JIEUCTBHUI; B OTBETE MPABWIHBHO W aKKypaTHO BBITIOJIHEHBI BCE
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3aMKCH U BBIYUCIICHUS.

Ouenka '"xopomo' cTaBUTCs, €CIU BBINOJIHEHBI TPEOOBAHUS K OLEHKE "OTIUYHO", HO JOIMYIICHBI
2-3 "Henmouera.

Ouenka "y10BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEICHUS pa0OTHI OBUIH JOMYIIEHBI OIITHOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHOW 9acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BEIBOJIOB.

Tema 2.2 Tpuronomerpnuyeckne ypaBHeHHs] 1 HEPaABEHCTBA
IIpakTyeckoe 3ansaTue Ne 24
«Tpuronomerpuyeckue ypaBHeHHs 1 MEeTOAbI HX PeLLICHUS»
Heapb padorbl: HayunThcs pematb TPUrOHOMETPUUECKHE YPABHEHHUS.

BobinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymeHue onepupoBaTh MOHATUAMU: TOXIECTBO, TOKIECTBEHHOE IIPe00pa3oBaHNe, ypaBHEHHUE,
HEPAaBEHCTBO, CUCTEMAa YpPaBHEHHM M HEPaBEHCTB, PaBHOCWJILHOCTb YPAaBHEHUMN, HEPABEHCTB U CHUCTEM,
paloHaJbHBbIE, UppalOHAIIbHBIE, II0Ka3aTelbHbIE, CTCIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; PEIIATH YPABHEHUSI, HEPABEHCTBA M CUCTEMBI C IIapaMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI I pEIICHUs MaTeMaTUYECKUX 3ajad M 3ajad U3
pa3nuyHbIX 001acTell HAyKU U peaslbHOM KU3HH;

[Ipy8 ymeHue cBOOOJHO oOmepHpoBaTh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas (yHKIHA,
KOMMO3ULUS (PYHKIMH, TuHEeHHas (QyHKIUS, KBagpaTHuHas (DYHKIUS, CTeleHHas (QYHKIMS C LENIbIM
MOKa3zarejaeM, TPUTOHOMETpHYecKHe  (QyHKIMHM, oOpaTHble  TPUTOHOMETPHUYECKHE  (YHKIIMH,
nokaszaTeiabHass M Jorapugmuyeckas (QyHKIUH; YMEHHME CTPOMTh TIpaduku (YHKUUH, BBINOJHATH
npeoOpa3oBaHus rpadukoB GyHKIM;
YMEHHUE HCHOJb30BaTh Ipaduku (YHKUUH JUId M3Yy4eHHs IMPOLECCOB M 3aBUCUMOCTEH NpU pEelIeHUU
3a/lad U3 JPYTUX y4yeOHBIX HPEIMETOB M M3 PeabHOM >KM3HM;BBIpaXaTb (QopMysiIamMH 3aBUCHMOCTH
MEXy BEIMYMHAMY; yMeHue CBOOO/IHO ONEepHpOBATH MOHATUSMU: YETHOCTh
(GYHKIIUH, TEPUOANYHOCT (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
¢byHkuuu, HauOoJbllee M HaWMEHbIIee 3HAYeHUs (YHKIMM Ha TNPOMEXKYTKE;, YMEHUE MPOBOJIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKIUN A8 pelieHus ypaBHEHHMH, HEpaBEHCTB M 3ajad C
rapameTpamu; u300paXkaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHmne:

WNHauBuayanbHble 3a1aHNSL, CIPABOYHBIE MaTEpUAIbl, KOHCIIEKTHI JIEKIIUH.

3aganme:

Pemmure TPUTOHOMETPHUYCCKUEC YPABHCHUA:
1) 2sin®x — 3sinr +1 =10

2) 8sin’x 4 feosx —3 =10

3) btgir+tgxr—1=10

4) sindx + sin3x =10

5) costlm —x)+ Beoslm+ 21+ 7=10
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Ilopsinok BbINOJIHEHHS PadOTHI:

1. 3anummre ypaBHEHHE M OIpEIENUTe, KaKUM CIIOCOOOM YypaBHEHHME BO3MOXKHO CBECTH K
MIPOCTEUIIMM YPABHEHUSM.

2. Ecniu Heo6XoIuMO, BBEIUTE HOBYIO IEPEMEHHYIO M PELIUTE YpPaBHEHHE OTHOCUTEIBHO 3TOH
nepemeHHo. llocime pemeHuss ypaBHEHHMS C HOBOM IIEPEMEHHONM BEpHHUTECh K 3aMeHe. JloJbKHO
IIOJIYYUTBCS NPOCTEHIIEE TPUTOHOMETPUYECKOE YPaBHEHUE, PEIIUMB KOTOPOE, MOJYyYUM KOPHH JAHHOIO
ypaBHeHus. IloMHuUTE, 4TO, €ciaM ypaBHEHHME COIEPXKUT (YHKUMU ¥ = tgx,y = ctgxz, TO HEOOXOIUMO
YUYECThb UX 00JIaCTh OTpeIeIICHUsI.

3. Ecnu ypaBHeHHE MOKHO NPEACTaBUTb B BHUJEC IPOM3BEAECHUS HECKOJIbKUX MHOXHTENEH, U
IIpaBas 4acTb PaBHA HYIIO, TO PA3JIOKUTE JIEBYIO YaCTb HAa MHOXKHUTEIU U HCIIOJIb3YH MPAaBWIO, KOTIa
IIPOU3BENCHNE PAaBHO Hyl0.  [IpupaBHAB KaXAbI MHOXHUTENIb K HYJIO, IIOJyYUM HECKOJIBKO
MPOCTEUIINX YpaBHEHUH, KOTOPbIE HEOOXOAMMO PEIIUTh, YUUTHIBAS 00JIACTh JOMTYCTUMBIX 3HAUYCHHH.

4. 3anumure OTBeT.

Xox pabdoThI:

Pemnre TpuroHomMeTpuYeCcKUe ypaBHEHHUS:

1) 2eos®s +ecosx =1

Pemenue:

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOH IIEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycth rosx = t, TOrAa Halle ypaBHEHHUE IPUMET BUJ 2t° + t =1

IlepeneceM | B n€Byr0 4acTh U MOJIYYUM MOJIHOE KBAIPATHOE YPaBHEHUE

24t —1=0
D=1-4.2.(-11 =9, D=3
-1-3
tlz—:_lj
-14+3 2 1
g =————m——=—= -
: 4 4 2
BepHemcs k cTapoi IEpeMEHHOM:
rosy = —1 5 N)0%1 cosxr = 3

HOJ'Iy‘{I/IJ'II/I JaBa HpOCTefIHIHX TPUTOHOMCTPUUCCKHUX YPABHCHUA, IEPBOC OTHOCUTCA K YaCTHBIM
clly4yasimM, a BTOpoe peraercs 1o ooueit popmyne. Pemmm ux.
Drosx = -1
r=w+4+ imn, nMek

1
Z)t:'us:r: =3

[y

r = t+mrcros E+ 2T, NES
r= i§+ 2T, NES
OTEeT x =W+ 2mEn, x = ig+ 2mn, nel
2) 2cosr 4+ sinr —1=10
Pemrenne:

910 YpaBHCHUEC COACPKUT Pa3HOMMCHHBIC (byHKHHH, MMO3TOMY Cpa3y BBCCTHU HOBYIO IICPECMCHHYHO
HE MMOJTYYHTCS.

BOCHOJ’IL3yeMC$I OCHOBHBIM TPUTOHOMCTPUYCCKHUM TOKACCTBOM H BbIpa3uM OAHY (I)YHKI_II/IIO qepe3
JIPyTYIO:

costx+ sintr =1

rosix = 1 — sin’x

20 —simPx) dsinx —1 =10
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2—2sinr+sinr —1=0

—Zziniyr4sine+1=10

2einfr—sine —1=10

DTO ypaBHEHHE C TOMOINBIO BBEJICHHS HOBOM NEPEMEHHOM MOXHO IPUBECTH K PEHICHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUH.

[Tycth sing = t. TOrAa HAIE YpAaBHEHHUE MPUMET BUL: 2t —t — 1 = 1)

D=1-4.2.{-1) =9, D=3

1-3 1
hE Ty
1+3 4
tp=—p— =7=1
BepneMcs k ctapoii mepeMeHHOM:
sty =1 WA sinr = — 5,

2
HOJIqu/IJ'II/I JABa HpOCTCﬁIHHX TPUTOHOMCTPUUCCKHUX YPABHCHHUA, IEPBOC OTHOCUTCA K YaCTHBIM

cllydasiM, a BTOpoe peraercs o obuieit popmye. Pemum ux.

1) sinr =1 ::::;—r+2m~1,nfz
2) sinx = —%. x = (=1 oresin (—ﬂ + T, neZ
w
= (—1" (_E) + mn, NES
™
x = [—1]"”E+1r.m. HMES
T T
OTBeT: x = §+ 2mn, x= [—1]"+la+ T, =

3) Setglx—fBetgr4+3=10

OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IEPEMEHHONM MOXHO IPHUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[lycth ctgx = t, TOTAQ Hallle ypaBHEHHUE NIPUMET BUJL: 5t° — 8t + 3 =0

VYuursiBaem OJ13 i« # wn, nesd

St —8t4+3=10

D=f4—-4.5.3=4 D=2

8—2
ty = T = 0,6;

8+2
t, = ETH =1
BepHeMcs k cTapoli IepeMEHHOM:
ctgx =1 585041 ctgx = 0.6,
Pemnm nx.

Detge =1 x = mreetgl 4w neE x = L—r+ T, MEE
2)etgx =06 x = oreetgl,B + wn, nel

OTERT: * = L—r+ L x = arectgl 6+ mn, nel

4) rosZx + rosdx — cos3x =10

Pemenne:
Ucnons3ys hopmyinbl mpeoOpa3zoBaHus CYMMBI U Pa3HOCTH (DYHKIMH B TIPOU3BEICHUE, PA3I0KUM

IMpaByIO 4aCTb YPABHCHUA HAa MHOXKUTCIIU:
2X 4oy 22—y

2ros —rozsdr =1
Zrosdx cosl—2x) —posdx = 0 cosl—2x) = pos2x
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2eos3x rcozdxy —eosdr =0

eos3x(2eas2e — 10 =10

cosdx = 0 WK 2eos2x —1 =10

HOJ'Iy‘lI/IJ'H/I ABa HpOCTefIHIHX TPUTOHOMCTPUYCCKHUX YPABHCHHUA, IIEPBOC OTHOCUTCA K YaCTHBIM
cllydasiM, a BTOpOe peraercs 1o oomeit popmyne. Pemmm ux.

1)eos3x =10 2)2cosix —1 =10
w =
T = §+ —— drosdy —11
T W =
UL cos2r S
6 3 w
2r = ig + 2w, nES
T
r= ig+ T, neL

T T T
OT‘BET::L':E-I-;?‘I, :.c=ig+1rm, neS

5) 2sin®lm —x) + 5 cns(%ﬁ—x) +2=10
Pemenue:
CHauaia Hy)KHO IPUMEHHUTDH (HOPMYJIBI IPUBEACHUS: sin’(mw — x) = sin’x
cos (3; - ) = —sinr
[Tonyuum ypaBHeHUE: 2sin®x — Ssing +2 =10
OTO ypaBHEHHE C IIOMOIIBIO BBEICHUS HOBOM IIEPEMEHHONM MOXHO IPUBECTH K PELICHHUIO
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
[lyctp sinx = t, TOr/a Hallle ypaBHEHUE IPUMET BU;: 2t% — 5t + 2 =10
D=25-4.2.2=9, D=3
5—13 1
W=y =y
54+3 8
8=y 73
BepHeMmcs k ctapoii IEpeMEHHOM:
sine = % U s = 2,

=2

1)sine = % x = (—1)"eresin & + mn. neE 2)sinx = 2 YpaBHEHHE HE MMEET PelIeHUH, T.K. 2 = 1
r= (-1 E +

OtBer: x = (—1}" E + =

(I)opMa NMpeaAcCTaBJICHUA Pe3yabTaTa: BhIIIOJIHCHHOC 3a/laHNE

Kpurtepun onenkmn:

Ouenka "oTJMYHO'" CTaBUTCA, €Cid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHHEM
HE0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHHA.

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

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO ITO3BOJISIECT MOJYYUTh MPABUIBHBIE PE3YIbTaThl W BBIBOJBI; B XOJ€
MPOBEICHUS pabOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEIbHO' CTaBUTCS, €CIIM padOTa BHITIOJHEHA HE TTOJIHOCTHIO MM 00BEM
BBITIOTHEHHON YacTH PabOTHI HE MO3BOJISET CAENATh MPABUIIBHBIX BBHIBOJIOB.
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Tema 2.2 TpuronoMerpuyeckue ypaBHeHUs 1 HEPaBEHCTBA
IMpakTnyeckoe 3ansiTue Ne 25
«Tpuronomerpuyeckue ypaBHeHH s
Heab padotbl: HayuuThcs pematb OAHOPOIHBIE TPUTOHOMETPUUYECKUE YPaBHEHUS.

BoinosiHeHune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1Py7 ymenue onepupoBaTh MOHATUSMU: TOKIECTBO, TOXKACCTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YpPaBHEHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPAaBHEHUM, HEPABEHCTB U CHUCTEM,
panuoHalbHbIE, HppaLMOHAJIBHEIE, MIOKa3aTeJbHbIE, CTEIICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBbI C TOMOILBIO PA3JIUYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMbI JJI pEIICHUs MaTeMaTUYECKUX 3ajad M 3ajad U3
pa3IMYHBIX 00JacTel HayKH U peallbHOM JKU3HH,

[Ipy8 ymeHue CBOOOJHO OmEpHpPOBATh MOHATUSAMH: Tpaduk QyHKIMH, oOparHas GyHKIWS,
KOMIO3UIMS (QPYHKUMMA, ITUHEHHas (QyHKUMS, KBaapaTuyHas (QYHKUIHs, CTeMeHHas (YHKIUS C IEJIbIM
mokaszarejieM, TPUTOHOMETpuYeckne  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokasareibHas M Jorapupmudeckas (YyHKIUU; YMEHHE CTPOUTHh Trpaduku (QYHKUIUN, BBHIMOIHSITH
npeoOpa3oBaHus rpauKoB GbyHKIHH;
YMEHHE HCIOJIb30BaTh IrpauKku (YHKUMHA IS U3y4EHUs MPOIECCOB M 3aBHUCHUMOCTEH MNpU pEUICHUH
3aa4 U3 JPYTUX Yy4yeOHBIX NIPEIMETOB M M3 PEaJbHOW JKU3HU;BBIpaKaTh (OpMynaMu 3aBUCUMOCTHU
MEXIy BEITUYMHAMU; yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSIMU: YETHOCTD
(GyHKINH, TIEPUOIUIHOCTh (DYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM
¢byHkuuu, HauOosbpllee M HauMEHblee 3HAaueHUs (YHKIMM Ha TNPOMEXYTKE, yYMEHHE IPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QYHKUMH A0 pelieHus ypaBHEHUH, HEpaBeHCTB M 3a/ad C
rapameTpamu; u300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB
U UX CUCTEM.

MarepuanbHoe o0ecnieyeHue:

WNHauBuayanbHble 3aaHNsI, CIPABOYHBIE MaTEpUabl, KOHCIIEKTHI JIEKIUH.

3ananue:
Pemmte TPUTOHOMCTPUYCCKNEC YPABHCHUS:
1) sin’x — Ssing - cosx +4eostx =10

2) Tsin’x —dsindx + cos’x = 00

H

3) fisin’x — dsing - cosx —eostyr =1

4) Seastx + 3sinr - cosx + 2sin’x = 2

ITopsinok BbINOJHEHHS PadOThI:
1.YcranoBure, ABISIETCS JIN YPABHEHUE OJTHOPOIHBIM.

O0HOpPOOHBIMU MPUZOHOMEMPUUECKUMU YPAGHEHUAMU HA3LIBAIOMCI YPABHEHUs. 8UOA.
asine 4+ brosx =0

msin®x + brostx + csine ccosy =10

2. Ecnu ypaBHeHuUe BISETCS] OJHOPOIHBIM YPaBHEHHEM MIEPBOTO MOPSJIKA, TO pa3ennTe 00e 4acTu
ypaBHEHUs HA cosx * 0 uwma sinr £ 0

3. Ecnu ypaBHEHUE SBISETCS OAHOPOJIHBIM YPaBHEHHEM BTOPOTO TOPSIKA, TO PA3ACIUTE 00€ 4acTH
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YpaBHEHUS HA cos’x # 0 mwma sinlx £ 0.

4. BBeauTe HOBYIO IEPEMEHHYIO M PEIIUTE YPABHEHUE OTHOCUTEIBHO 3TOM MEPEMEHHOM.

5. BepHuTtecs K cTapoil NEPEMEHHON U PELIUTE MOIYYUBIINECS IPOCTEHIIINE TPUTOHOMETPUIECKUE
YpaBHEHUS.

6. 3anuImTe OTBET.

Xon paboThr:

Pemme TpuronoMeTpuuecKkre ypaBHEHUA:

1) Zsin®x — Ssine - cosx + Jeostxr =10

Pemenue:

VYpaBHeHUE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YPAaBHEHHEM BTOPOTro Mopsiaka. YToOb

€ro pelInTb, pa3feauM o0e 4acTu Ha ros’x # 0.
2ginx  Szine - cosr

— I=1
cos?x cosix +
3HaeM, 4To % = tgx. 2tglx —Stgr+3=10

Beenem HoBy1O nepemennyro. IlycTe tgx = t. TOraa Haile ypaBHEHUE NPUMET BU: 2¢% — S5t + 3 =10
VYuaureiBaem O/13: x = ;—r+ N, NEE.

24P —5t+3=0

D=25-4.2-3=1,~D=1

BepHemcs k crapoil mepeMeHHOM:
tgr =1 wmm tgr =15

1) tgx =1 x = oretgl +mn, nel r= L—r+ TN, NES
2)tgx =15 x = nretgl S+ w nel

2
OTBeT: 2 = E+ T, x =orotgl 54+ mn, e

2) dsinx — Isindx 4+ 2eostx =10

Chauana nmpeoOpa3yeM apryMeHT , UCIIOJIb3ysl (OPMYJIIbl BOMHOTO apryMeHTa: sindx = 2sirlx  cosx,
dsin ® o — fsine - cosx + 2eostc = 0

VYpaBHeHHE SBISIETCS OJHOPOJIHBIM TPUTOHOMETPUUYECKHM ypaBHEHUEM BTOPOTo mopsjka. UtoObl

€ro pelInTb, pa3feauM o0e 4acTu Ha sinx # 0.
4rin’y  fsine cosy  Zeostx

_ + =
sindx sindx sinfx
[yt g
3HaeM, 94To o ctgx 4 — Grtgr + 25‘{'52::: =1

BBenem HoByro nepemennyo. IlycTs ctgx = t, TOr1a Hallle ypaBHEHHE IPUMET BHUT: 2t° — fit +4 =10
VYuuteiBaem O/13: x £ w0, nek.

24 —ft4+4=10

D=36—-4.2-4=4 D=2

B—2
ty=—=
L™ g

B+2
g =—— =
Z 4

BepHemcs k ctapoli IepeMEHHOM:
ctgxr =1 wum ctgr =2

Detgx =1 x = wrectgl +wn, nel xr= E+ T, MES

2)etgxr =2 ¥ = eretg? + mn, nesd
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w

OTERT: X :E+m x = orotgl 4+ . e
3) 2sinlx 4 Ssing - cosx + cosiyx =4
Pewenue:

VYpaBHeHHE NOKa HE ABISAETCS OJHOPOJHBIM, T.K. B IPAaBOM YacTH €ro BMECTO HyJs CTOMUT 4.
IlepeneceM 4 B npaByro 4acTh U IPUMEHUM OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO:

25im x4 Sringe  cosx + costx — dieosty + sinx) =0
25in x4 Sringe  cosx + postx — deostr — dsintr =10

—2sin x4+ Ssinr - cose — 3rosiy =00
VYpaBHEeHUE TENEph SBISAECTCS OAHOPOIHBIM TPUTOHOMETPUUECKMM YPaBHEHHEM BTOPOIO MOPSAKA.
UToOBl €ro pemmTh, pa3faeuM 00 YacTH Ha cos’x + 0.
2 -
e e
—2tglx+ Stgr —3 =10
2tglx —Stgr +3 =0
BBeneMm HoByto nepemenHyro. IlycTe tgx =t, TOrna Halle ypaBHEHUE IPUMET BUJ;: 2t* — 5t + 3 =10
VYuursiBaem O/13: = = ;—r+ wn, nel.

2P —5t4+3=10
D=25-4.2.3=1,+D=1

-1
ty=—=
L™ g

_ 841

t, =—- =13

Bepremcs k cTapoii mepeMeHHOM:
tgr =1 mm tgx =10

Dtgz =1 x = oretgl + =0, nel x= L—r+ i, nek
2)tgx =15 x = orotgl,S+ wn neld

T
OTERT: X = E+ T, x =oarckgl, 5+ mn, e

#)5cos%x 4+ W 3sinr - cosx 4+ Gsin’x = 5

ypaBHCHI/IC IIOKa HE ABJIICTCA OJHOPOAHLIM, T.K. B npaBoﬁ YaCTH €ro BMCECTO HYJIA CTOUT 5.
HepeHeceM 5B MMpaByIO 4aCTb U IPUMCHHUM OCHOBHOC TPUTOHOMECTPUUICCKOC TOKIACCTBO!

Scosx + +f3sing - cosr + 6sinly — Seoslyr — Ssinfc =0
Asing  ense + sinfr =0

BriHeceM 0OLIMIT MHOKHUTEND 32 CKOOKU: siruc [+ 3cosx + sinx ) =0

sine =00 mma ~ 3cosx + sine = 0
1) sinx =0, x=wnnes
2) v 3cosx + sine = 0

YpaBHEeHHE SBISETCS OJHOPOAHBIM TPUTOHOMETPUUYECKUM YPaBHEHHEM MEPBOTO Mopsiaka. UToOb
€ro peluTh, pa3ieuM o0e yacTu Ha cosx £ 0,
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Beosr  sin

cosx cosx

w.-"§+tg:r:=lil

tgr = —\@

x = ooty I:—w.@:l + mn, nel

= —m‘ctgw.@+ T, NEE
b3

.r=—§+m"1, NES
T
OTERT: X = ®H, r=——4nn, nES

3
(I)opMa NMpeacCTaBJdCHUA pe3dyjabTaTa: BhIIIOJIHEHHOC 3a1aHUC

Kpurtepun onenku:

Ouenka "oTJMYHO'" CTaBUTCA, €clid padoTa BBHINOJHEHA B IOJTHOM OOBEME C COOJIOJIEHUEM
HEOOXOIMMOM TIOCTICIOBATEIIBHOCTH JCHCTBHI; B OTBETE MPABWIIBHO M AKKYpPaTHO BBIIIOJIHEHBI BCE
3aIllMCH U BBEIYUCICHHA.

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

OueHka "yI10BJIETBOPHUTEIBHO' CTAaBUTCS, €CIIM PabOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NMPABWIbHBIE PE3YNbTAaThl U BHIBOJABI; B XOE
MpoBeACHUS Pa0OThI OBUIA JOMYIIEHBI OITHOKH.

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

Tema 3.1. IIpouszBognast pyHKIIUYN U ee IPUMEHEHHE
IIpakTnyeckoe 3ansaTue Ne 26

«HucaoBas nmocjaea0BaTCJbHOCTD, CIOCOObI ce 3aJaHud, BBIYHMCJICHHUC YJICHOB
nmocjaea10BaTe/JIbHOCTH. Hpeue.ﬂ nocjaenoBareabHocT. Haxoxaenue IpeaecjioB (l)yHKlll/I]/l»

ean padoTbi:
1. HayuuThcsl BEIUMCTATH NPEAeNbl (PYHKIINU.

o Ik
2.Hay‘lI/ITBCH M30aBIATHCS OT HCOIMPCACIICHHOCTCU ([—J HII (—_)

3.Hayuutbcs pemars 3aa4d, CBA3aHHBIE C YUCIOBOMU MOCIIE0BATEIEHOCTBIO.

BoinosiHeHne padoThl cioco0CTBYET (POPMUPOBAHMIO:

[IPy9 ymeHue cBOOOIHO OMEPHPOBATh TMOHATHUSAMU: TOCIEAOBATEIHHOCTh, apudmMeTndecKas
mporpeccusi, reoMeTpudeckas IMporpeccus, OECKOHEYHO YObIBaroIlas reoMeTpHueckas Iporpeccus;
YMEHHE 33]1aBaTh MOCIEA0BATEIHHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (hOPMYIL.

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

3ananmne.

1) Pemmts 3a1a4n Ha YUCIOBYIO ITOCIIEIOBATEIHLHOCTD.
2) Beraucnuth npeaens! GQyHKIui

66



3aganue 1 3aganue 2
1. HaliTu BOCEMOM WJIEH MOCJIEIOBATEIBHOCTH;
E- E E n. 6 . - —2x-1
7 1 4 net’ 'hm'r_ﬂ.rzhr—iz
2. Haiitu HOMEp uuciia 3 B MOCIE0BATEIbHOCTH:
n+1 , PO
% = ﬂz 7 ].lm'r_:'l Z41
3. Beruucnurs: .
lim (3x*—8x+5 : b +hx—d
.r—:—zli + 5) 8 litn, » — o
STE 41
4 lirn ——
. 2
MR L o ST 4L
Wheea | ow
. = -18 , Jrri-o
S.lim,_, a 10.lirm, 1

IHopsaok BbINOJIHEHUS PA0OTHI:

BHuMarenbHO 03HAKOMBTECH C YCIIOBUEM 3a/1aHUS.

[Tonb3ysich CBOMMU MIKOJBHBIMU 3HAHUSIMHU (B CITy4yae 3aTpYJHEHHs BOCIIONb3yUTECh CIIPABOYHBIMU
MaTepuagamMH), BBINOJIHUTE 33 JaHUE

Xoa paGoTsI:

3amanue Nel
1. JIeBATHIN YICH MOCIIeIOBATCIBHOCTH — Cp = (2::!) paEew ?
_ a:9-1 _ 17 _ 17 _ _ 17
”‘*“(m) TR wiEs e
2. Howmep uncna 6, sIBISIONIET0OCS YWICHOM MOCIEI0BATENbHOCTH &, = n® —Sn  paBeH?
fi=n-5n
n?-5n-6=0
f=f
n;=-1 —TIOCTOPOHHUI KOPEHB T.K. HOMEP HE MOKET OBITh OTPUIIATETLHBIM YHCIIOM.
Ortsert: N=6.
3amanne No2

> 4
Haiigute MMpeaciibl MPECABAPUTCIIBHO M30aBUBIIUCH OT HCOIMPECACIICHHOCTH ([—J

. - o Ce-mlerd) . .
1. llm,{_,.;.—x = ([-U =l e B2 e B =iz = 2;
-5

HE - At R (E 1] Tt e ? i
, wodn-8 (BN o, GeeBE-0 o o _
2. Nty = (1) =Lim ™ = limlx+ 5) = lim(1 + 5) = Lim(6) = 6

P4 4r -5 =10 {.’r:,_+x2=—4- {ILZ_S

==
xyta, = =5 =1
L, | AEEEE (_[:-) _ lim(v'ﬂ-r—v'ﬁ—-rllI:v'lz+-r+v'|z—-rll - lim MEEn -wE=n® i SR
¥l x Towpd T FaD rNEFE+T-x) T xap alvEraeve—z) | roprlNoeaedioxl

2x 2 2 2 1 1
lim—————=lim——=lim————=lim—=lim— = —;
3 rabx(ETrredE—x]  xSpvEtr+vE-x  yabvE+04 E-0  yab2dE yabvE vE

Brrunciauts npeaciibl UMCOIUEC HEOIIPCACICHHOCTb (E)
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2

2 1
. P rzat 43 4a £a . 1ttt o Mtatis L+E+D+E t_1t
41 ) ligp 252222 8 _ o — > _ =,
C e et ezl heed | giimaaE oz 1 G T T b i a4t
poead B Er L docadd diyely axoeadtDeD+ o
x X x x

ERR
2% 432° 4 £a LRt tE ey T+0+D 2
lim R (T o gy 2 gy 2t o gy = (%) =+w0
5 Y—ica ¥ 4d ea, X¥—ica %_'_ig X¥—ica ;+.'r_3 Y—ica [D+D
X X

(0 B 3HaMeHaTesie MPUHUMAaEM 32 OECKOHEYHO Malylo BETUUYHHY.)
®opma npeacTaBJieHUs pe3yJbTATAa: BHIIIOJIHEHHOE 33/I1aHNUE.

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B TOJHOM O0BEME C COOIOJICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBHI; B OTBETE MPABWIBHO W aKKypaTHO BBITIOJIHEHBI BCE
3aIIMCU U BEIYUCIICHUS.

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

Ouenka "yI0BJIETBOPHUTEIBHO' CTAaBHUTCS, €Clii paboTa BBIMOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, YTO IO3BOJISIET MOJNYYUTh NPAaBUIbHBIE PE3yNbTaThl U BBIBOJBI, B XOJI€
MpOBeACHUS PaOOThI OBUIA JOMYIIEHBI OITHOKH.

Ouenka ""Hey10BJ1€TBOPUTEIbHO' CTaBUTCS, €CJIM pabOTa BBHIIIOJIHEHA HE MOJHOCTHIO UM 00BEM
BBITIOJIHCHHOM YacTH paOOThI HE MO3BOJISAET CAENATh MPABHIbHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanas pyHKIHMH U ee IPUMEHEHHUE
IIpakTnueckoe 3ansaTue Ne 27
«Haxoxk1eHne Npou3BOIHBIX 10 ONpeeTeHUI0»

Henabr padorbr: OrtpabGoTarh omnpeneneHue MNpous3BogHOW ¢(yHkuuu. IlpuMeHars mnpasuiia
muddepennmpoBanus. Hayuntbes HaX0IUTh MPOU3BOAHYIO B 3aJJaHHOM TOUKE.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMM: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeJeseHHbI MHTErpajl; yMEHUE HaXOJUTh HMPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIMH,
HCIOJIb3YSl CIPAaBOYHbIE MAaT€pUAJIbI; UCCIEA0BATh B MPOCTEHIINX ciy4yasX (YHKIMM HA MOHOTOHHOCTb,
HaxXoJuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTU4YeCKOro aHalu3a; MPUMEHSATh MPOU3BOJHYIO MPH PELICHUH 3a]ad
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUS,
Ha HaXO0KJIEHUE IMMYTH, CKOPOCTU U YCKOPEHHUS.

MarepunanbHoe obecnedeHue:

NnauBuayanbHble 3a1aHNsI, CIPABOYHBIE MaTepUaIbl, KOHCTIEKTHI JIEKIIHA.

3aganme:
1. Haiigure v" = (0], eom v = x* —x
2. Hatigure 7" = (2}, ecm v = _i

3. Haliqure ¥ = (5. ecm v =z — 1

IHopsiaoK BbINIOJIHEHHS PA0OTHI:
Brruucnenne nponsBoaHoN GyHKIHH ¥ = {(%) TPOU3BOIUTCS IO OOIIEMY TTPaBUITY
g depeHIMPOBaHUS:
1) IpunaBas apryMeHTy X IpHUpalleHne Ax 1 MOJCTABISS B BhIpaKeHHE () YHKIIUH BMECTO
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apryMeHTa X HapallleHHOE 3HaueHUE  + 4x, HAXOJAUM HapalleHHOe 3HaueHne QyHKuuu: ¥+ Ay = f{x + Ax)
2) BerunTas u3 HapalieHHOro 3HaYeHne PYHKIUH €€ TIepBOHAYAIbHOE 3HAUCHUE HAXOANM
npupaieHue QyHKINHU:
Ay = fix + Ax) — {(x)

3) Jenum npupamnieHre QyHKIMA Ay Ha MIPUPAIIEHUC apryMeHTa Ax; T.e. COCTaBIIsIEM OTHOIIEHHE
ay _ fleled {0

y e
4) HaxoauM mpeJelt 3Toro OTHOIICHHS Py Ax — 0, T. &,
Ay fix + Ax) — £(x)
litn — = lim ——————
Ax—spAx Ar—b Ax

DTOT Ipenes U €CTh MPOU3BOIHAS OT QYHKIHMH ¥ = f(x)

Xon padoThl:

1. Haiitu: v'(x), ecms v = 2x® — 3x

Haxoaum npousBoiHyto 1o o0I1iemMy npaBuiy:

1) v+ Ay = 2(x+ Ax)7 — Az +Ax) = 2%+ deAx + 20Ax)7 — 3x — 3nx

2) v+ Ay — v = 2ad+drAx + 2(4x)° — 3% — Ix — 2= 4 3= = dwAx+ 2(Ax)7 — x

by _ awdicrzgn®-gd | duwgbc+2la-1y _
) o= o == = dx + 20x — 3

4) limyg, pldx + 2Ax —3) = 4x — 3

Hatiném 3naueHne mporu3BOIHOM TIpH x = 3.
73 =4.3-3=0

2. Haiity v'(4), ecrm v'x

1) y+ay=pfx+ax

2) Ay =z +ax —fx

Ay WrdlE-x
) Z=—r—
[LE Ax
. ay o, T T T forle - efarlae® wrlli-x o e _
By, = WMace ™ g = WM™ o m ™ = WM pommrrs T L

. !
4) W e ~ o

o o r 1 1
Haiizem 3HaueHne MPOM3BOIHOM B TOUKE % = 4, y'i4) = A

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

Kputepun onenkn:

Ouenka "oTiaMYHO'" CTaBUTCA, €clid paboTa BBHIMIOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEe0OXOIMMOM TOCTIEIOBATENbHOCTH JEHCTBHI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJHEHBI BCe
3aIUCH ¥ BBIYUCIICHUSI.

Ouenka "Xopouo' cTaBUTCS, €CIU BBITIOTHEHBI TPEOOBAHUS K OLIEHKE "OTJIIMYHO", HO JOMYIIECHbI
2-3 HenoueTa.

Ouenka "yI10BJIETBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJIE
MPOBEIEHUS pabOThHI ObUTH JOMYIIEHBI OIIMOKH.

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

Tema 3.1. IlpousBognast pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 28
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«IIpaBuia u popmy.ibl (uddepeHUPOBaAHNS, TA0JIUIIA IPOU3BOIHBIX 3JIEeMEHTAPHBIX
GyHxuminn»

Lesas padoTbi: HaydnThCs BHIYUCIATH TPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIUH

Boinosinenue padoTsl cnocodcTByeT GOPMHUPOBAHMIO:

[IP64 ymeHue omepupoBaTh NOHATHAMHU: (DYHKIMSA, HENpepbiBHAs (YHKIMSA, TPOU3BOIHAS,
MepBooOpasHas, ONpeeICHHbI WHTErpal, YMEHUE HAXOJWUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIHIA,
WCIIONIB3YS CIIPABOYHBIE MATEPHAJIbI; UCCIICIOBATh B MPOCTEHINX Caydasx (YHKIIMH HA MOHOTOHHOCTb,
HaxOJUTh HaWOOJbIIME ¥ HAWMEHbBIIME 3HAUYCHUS (QYHKIHMH; CTPOUTh TIpaUKH MHOTOWIECHOB C
WCIIO0JIb30BaHUEM ammapara MaTeMaTUYeCKOro aHaIn3a; MPUMEHSITh MPOU3BOAHYIO MPHU PEHICHUH 3a/1a4
Ha JIBIDKCHHE, peliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4l Ha HAWOOJbIINE M HAUMEHBIITUE 3HAYCHUS,
Ha HAXOXJIEHUE MYTH, CKOPOCTH U YCKOPEHUSI;

[IP614 ymeHnue BBIOMpaTh MOAXOASIIMA W3YYCHHBIH METOJ IS PEIICHUs 3a7a4d, Pacro3HaBaTh
MaTeMaTHueckue (akThl U MaTEMaTHYECKHE MOJICIH B TIPUPOJHBIX W OOINECTBEHHBIX SIBICHUSAX, B
HUCKYCCTBE; yMEHHUE MPUBOAUTH IPUMEPbl MATEMAaTHUYECKUX OTKPBITUA POCCUHUCKOW U MHUPOBOMU
MaTeMaTHYECKOU HAYKH;

[Ipyl0 ymeHuwe omepupoBaTh MOHSATHSIMH: HEMPEPHIBHOCTh (YHKIUU, ACUMIITOTHI Tpaduka
GyHKUHW, TIepBas W BTOpas TNPOM3BOAHAS (YHKIUU, TCOMETPHUSCKHA ¥ (DU3UYECKHA CMBICIT
MIPOM3BOJIHOM, TEpBOOOpa3Has, OINpeAeNeHHBIH HWHTErpall; YyMEHHE HaxXOJuUTh ACUMIITOTHI Tpaduka
(YHKIIUHM; YMEHHUE BBIYHCIISATH MPOW3BOIHBIC CYMMBI, IIPOU3BECHMS, YaCTHOTO ¥ KOMITO3HIIMU (DYHKITHA,
HaXOJUTh ypaBHEHUE KacaTeJIbHOM K rpaduky ¢byHKIUY;
YMEHHE HCIIOJIb30BAaTh IMPOU3BOJHYIO ISl WCCIICOBaHHS (DYHKIMH, JUISI HAXOXKICHHUS HAMITYYIIeTO
pelieHusT B MPUKIAIHBIX, B TOM YHCIE COLHMAIbHO-d)KOHOMHUYECKUX M (U3UYECKUX 3ajadax, st
OTpeIeJICHUsI CKOPOCTH M YCKOPEHUS; HaXOAUTh IUIOMAAN M O00BeMbl (UTYp C MOMOIIBIO MHTErpaia;
MPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJEIIMPOBAHUSI C TOMOUIBIO JU(depeHIINaTbHBIX YPABHEHHIH.

MarepuanbHoe obecnieuenue: VHauBuyaibHbIC 3aaHUs, CIIPABOYHBIC MATEPHAIIbI, KOHCIICKTHI
JICKITUH.

3aganue.

1) Haiitu npousBonHble (YHKIUN HCNONb3ysd NpaBWJIa BBIYUCIECHHS U Tabnuiy
MIPOU3BOIHBIX DJIEMEHTAPHBIX (QYHKITUH.

2) Bpruncauth Mpou3BOIHYIO QYHKIMU B TOUKE.

3amanue 1 3amanue 2

1) =Txt a4 +5:2.2, | 6) f(1=0,5t+0,64340,214+8;  £(1]-7
2& + [

2) =5 F_'—KE" 7) flx J=ctgn-ta, f (4—) -7

3) =3ctgetS -3 8) flx)=2- #4365, £(0)-7
4) 5r=(9+x2]1:2x-1 :'; 9) i )=cosx (1 +siw) | £ G) -7

5) 10) =22 fod

Iopsaok BbINOJIHEHUS PA0OTHI:
1. BaumaTenpbHO 03HAKOMBTECH C YCIOBHEM 3aIaHUS.
2. Tlonb3ysich KOHCMIEKTOM JIEKIIUN U CIIPABOYHBIMHU MaTe€pHallaMU, BHIIIOJIHUTE 3aJaHHeE.

Xon paborsr:
3amanme Nel
Haiitu  mpousBognple  (QyHKUMNA  WCHONB3YysS  MpaBWJIa  BBIYHCICHUS W TaOmUILy
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MIPOM3BOIHBIX AIEMEHTAPHBIX (QYHKITAN
Tabmuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITUH.

(x")Y =nx"" | (") =¢" (@*) =a*Ina | (cosx)'=—sinx
(sin X)" = cos x 1 ax)’ = (tgx) =
£ =0,c—const; | & =1 =0

uzxv) =u=Vv

1 . l: 2 ’
(\/;),:2\/_ (u v’) u'v+uv
X [Ej _uv+uw
-
v v
(log, X)' = ——

xIna

1 y=6x*-8x*+2x* -4
y' = (6x* —8x> +2x* —4)' = 24x° — 24x° + 4x;
2 ¥Y=0Xx-4)*(x+2)
u=5x-4; u'=5
Yy =(Bx-4)(x+2)) =v=x+2; Vv =1|=
u*v) =uv+uv'
=5(X+2)+1(5x—4) =5x+10+5x-4=10x+6
X+1

3. X

1 lu=x+1 u' =5 oy 2 oy 2% 2
,_(x+1) oy vi=2 _1-2x- (2x+1): X — Z(_ _
' (ZX) 4x

2X
u) _uv-u
v v

-2 _ 1
4x? 2x2"
SamanmneNe2

BBIYUCIIUTD TIPOU3BOAHYIO (QYHKIMHU B TOUKE.

y=3x"-8x*+9x* -4

Y (-1)=3 (-1 -8 [—1)*+9(-1)2 -4 =-3 -3+ 94 =6,

1. y =58In X oS X

y'

(;—r) = S(izinel " cose + sine (ease) ") = S(eos?y — sin®y) = S(ecos2x) = G(ens2 ;—r] =
(—1) = -5

®opma npeacraBiaeHus pe3yJabTaTa: BHIIOJHEHHOE 33 JaHHE.

Kpurepum ouenku:
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Ouenka "oTJMYHO'" CTaBUTCA, €cid paboTa BBHIMOJHEHA B TOJTHOM OOBEME C COOJIOIEHUEM
HE0OXOIMMOM TIOCTIEOBATEIBHOCTH JEHCTBHUI; B OTBETE MPABUIHHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aMKCH U BBIYUCIICHUS.

Ounenka "'xopomo' cTaBUTCS, €CIM BBIIOJHEHBI TPEOOBAHUS K OLIEHKE "OTJIMYHO", HO JOMYIIECHbI
2-3 "Henmoyera.

Ouenka "yI0BJIETBOPUTEIBHO' CTAaBUTCS, €CIIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yJIbTaThl U BBIBOJBL, B XOJI€
MPOBEJICHUS paOOTHI OBUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJTHEHHON YacTy pabOThI HE MO3BOJISET CAENATh MPABUIIbHBIX BBHIBOJIOB.

Tema 3.1. IIpousBoanasi QyHKIIUU U ee IPUMEHEHUE
IMpakTnyeckoe 3ansitue Ne 29

«IIpon3BoaHbIe CJOKHBIX QyHKIMIDY
Leuas padoTbl: HaydnThCsl BBIYUCITSATH TPOU3BOIHBIC CIIOKHBIX (YHKIIUH

BobinosiHeHHne pa6oThl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKIUS, HemNpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeesIeHHBI HHTErpall; yMEHUE HAaXOIWTh NPOM3BOTHBIC JIEMEHTAPHBIX (DYHKIIHIA,
UCHOJb3Yysl CIPAaBOYHBIC MAaTEpUalbl; UCCIEI0BATh B MPOCTEHIINX CiIydasx (PyHKIMM HA MOHOTOHHOCTB,
HaXOJWTh HaWOONbIIME W HAWUMEHbBIIME 3HAYeHHWs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYICHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHaIW3a; MPUMEHATh IIPOU3BOJHYIO IIPH PELUEHUM 3a]ad
Ha JBW)KECHUE; peIllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 33Jaul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYEHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN W3YYEHHBIA METOJN JJIsl PEIICHUs 3a/la4yd, Pacro3HaBaTh
MaTeMaTHueckue (akTbl M MaTeMaTHYeCKHe MOJIENHM B HPUPOAHBIX M OOLIECTBEHHBIX SIBICHUAX, B
HUCKYCCTBE; yMEHHE IPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOMU
MaTEMaTHUYECKON HAYKU;

[Ipyl0 ymeHue omepupoBaTh MOHITUSMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI Tpaduka
¢byHKIMU, TepBas M BTOpas NpPOU3BOAHAS (YHKIMM, TE€OMETPUYECKMA M (U3UYECKUH CMBICT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpeAENeHHBbIH HHTErpall; YyMEHHME HaxXOJuUTh ACHUMIITOTHI TIpaduka
(GYHKINHU; yMEHUE BBIYUCIATH IPOU3BOHBIE CYMMBI, IPOM3BEAECHNUS, YACTHOIO U KOMITO3UINH (PYHKIIHA,
HaxOJIUTh ypaBHEHUE KacaTeJlbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIOJb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMS (DYHKIMHM, IS HAXOXACHUS HAWIYYIIEero
pelieHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-)KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, it
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMIAAN U 00BbEeMbl (PUIyp ¢ HMOMOIIBIO MHTErpana;
MIPUBOJIUTH IPUMEPHI MATEMATUYECKOTO MOJEIMPOBAHUS C TOMOLIbIO AU PepeHInaNnbHbIX YPaBHEHUH.

MarepunanbHoe ob0ecniedenne: MHauBuayanbHble 3aJaHUs, CIIPABOYHBIE MAaTE€pPHAJIbl, KOHCIIEKTBI
JIEKITUH.

3ananue.

3aganue 1: Haiftu npousBoaHple (QYHKIMUNA HCMIONB3ys NpaBUJIa BBIYHCICHUS U TaOIHILY
MIPOM3BOIHBIX CIIOKHBIX (QYHKIUH.

3aganue 2: BeraucnuTh IpOU3BOAHYIO (DYHKIIUU B TOUYKE.

SamanmeNel 3aganueNe2

1)y = (mx* +4)° 2)y =m*cos(px‘ —m). y(1)=2
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3)y=(e™ +kx) 4y =kig(Mx®). (1=

5)y =12 P ™ 6)y =ctg(px" —mx). yr(2)—9
7y = In(x* + px™) 8)y =\mp* +kx. yr_2)=9
9)y =log, (mx+ k) 10)y=(epx*k)* /%P £ mx.
y'(3)=?
1)y = p*sin(kx+m) In(px")
12)y= k *cos mx : y'(:3)=?

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

Ilopsinok BbINOJIHEHHS PadOTHI:
1. BaumaTenbHO 03HAKOMBTECH C YCIOBUEM 3aJIaHUS.
2. Tlonb3ysich KOHCIEKTOM JIEKIIUK U CIPABOYHBIMHU MaTepHallaMu, BHIIIOJIHUTE 3aJaHHeE.

Xox pabdoThI:

3amanue Ne 1

Haiitu npousBoaHble (QYHKIMI HCHONB3YS MpPaBHJIa BBIYUCICHUS U TaOMUIly HPOU3BOIHBIX
CIIOKHBIX (PYHKIUH

«[IpaBuia BeIYMCICHUS M TaOIHIlY POU3BOJHBIX CIOXKHBIX (DYHKITHII

"y =nu"u’ (sinu)" =cosuu’
(e") =e"’ (cosu) =—sinu-u’
a'Y=a"lnau’ , 1 .,
@) (tgu)' =——Uu'=—
COS” X COS” U

(Inu)’=1u’=u— (ctgu)’ = — _12 u'=- U2

u u sin“u In“u

1 u’ 1 u’

lo a u'= u) =——u'=——
(log, uy'= ulna  ulna () 2Ju 2Ju

Y= (Bx* —4x)°;

' = (E8x —4) ) = 50322 — 4] (3x? — 4] =

= 5(3x? — 4)* (6 — 4) = (30x —20) (32 — 4],

o Y =sin(3x—x?)

y (ain(3xr — 220 = coa(3x — 2% (3x — 2% =(3 — 22} cos(3x — x7.
3 Y =6In5x

y' = (101N 2x)' =10(In 2%)’ =10 . (2x)’ = 22 _ 10,
2X 2X X
3amanne Ne 2
Beruucnuts HpOI/ISBOJIHyIO (GYHKIIUH B TOYKE.

1. y’—wx+ ;o va =t

2 x
— f..a —
Vel w.f'_[ T ST vwe

5’[3]_ng+5 o «E
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dopMma npeacTaBJieHUs pe3yJbTaTa: BHIIOJIHEHHOE 33/1aHHUE.

Kpurepun oneHku:

Ounenka "oTau4HO'" cTaBUTCS, ecnu paboTa BBIOJIHEHA B MOJTHOM O0BEME C COOIOJICHUEM
HE0OXOIMMOM MOCNEA0BAaTEIbHOCTH JEHCTBUI; B OTBETE MPABUIBHO M AKKypaTHO BBINIOJIHEHBI BCe
3alUCH U BBIYUCIICHUSI.

Ouenka '"Xxopomo' cTaBUTCS, €CIM BBIOJIHEHBI TPEOOBAaHMS K OIEHKE "OTIWYHO", HO JOIMYIICHBI
2-3 Heymouera.

Ouenka "yI10BJIETBOPUTEJIbHO' CTaBUTCS, €CJIM pabdOTa BBIMOJIHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONW YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUIbHBIE PE3yJIbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOTHI OBUTH JOMYIIEHBI OIIUOKH.

Ouenka ""Hey/10BJIETBOPUTEJbHO' CTaBUTCS, €CJIM padOTa BBIMOJHEHA HE TTOJIHOCTHIO WM 00BEM
BBITIOJIHEHHOW YacTH pabOThI HE MO3BOJISET CAENATh MPABHIBHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanast pyHKIHMH U ee IPUMEHEHHUE
IIpakTnyeckoe 3ansaTue Ne 30
«['eomeTpHUecKue NPUI0KEHHUS IIPOU3BOIHOI)

Henbr padorbi: HayuuThCs COCTaBISITH ypaBHEHHME KacaTEIbHOM K JIaHHOM KpHUBOM B TOYKE
KacaHMsl; HAXOAUTh YriIoBoH K03 (pULMeHT KacaTeabHOM, TPOBEACHHBIN K KPUBOM.

Boinosinenue padorsl cnocodcTByeT GOPMHUPOBAHMIO:

[1P64 ymeHme omnepupoBaTh MOHATUAMHU: (YHKIHUS, HENpepbiBHAs (YHKIWS, MPOU3BOIHASI,
nepBooOpasHasi, ONpeJesIeHHbI HUHTErpajl; yMEHUE HAaXOJUTh HPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIMMH,
UCTIOJB3Ysl CIPABOYHBIC MAaTEPHUANIbl; HCCIEI0BATh B MPOCTEHIINX CiTydasx (pyHKIMH HA MOHOTOHHOCTH,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
WCTIOJIF30BAaHUEM alliapaTta MaTeMaTHYECKOTO aHajH3a; MPUMEHSTh MPOU3BOJHYIO MPH PEIICHUH 33734
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33a[jaul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXxO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIINN HM3Y4YE€HHBIH METOJ JAJS pElleHUs 3a/aud, pacro3HaBaTh
MaTeMaTHdeckue (akTbl U MaTeMaTHYECKHE MOJIENM B TPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH HPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHMCKON M MHPOBOM
MaTE€MaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO oOmEpUpPOBaTh MOHATUSAMM: TIpaduk QyHKIMH, oOpaTHas (GyHKLHS,
KOMIIO3UIMS (YHKUMH, JMHEHHas (QyHKUMs, KBaJpaTUyHas (QYHKLIMs, CTENeHHass (QYHKIUS C LEIbIM
nokaszaTejieM, TpPUTOHOMETpudyeckue  (yHKIMH, OOpaTHble  TPUTOHOMETpUYecKHe  (YHKIIHH,
MoKasareibHass M Jorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TIpaduku (QYHKIHUM, BBITOIHATH
npeoOpa3oBaHus rpaduKoB byHKIHi;
YMEHHE HWCIOJB30BaTh Tpaduku (GYHKIHMN JUTSI U3y4EHHsI TPOIECCOB W 3aBHCHMOCTEH TpH pEHICHUH
3ajja4 U3 JPYrux Y4eOHBIX MPEIMETOB U M3 PEalbHOM KU3HU; BbIpaXaTh (OpMylIaMH 3aBHCUMOCTH
MEXy BEIIMIHHAMHU; yMeHHue CBOOOJIHO OTEePHPOBATH MOHSATHIMHU: YETHOCTD
(GyHKIMH, TEPUOJUYHOCTh (DYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢byHknuu, HawOoIblllee W HaWMEHbIee 3HAa4YeHUs (YHKIMM HAa TPOMEXKYTKE, YMEHHE MPOBOIUTH
ucclieioBaHue QpyHKIUHY; YMEHHU €
WCTIOJB30BaTh CBOWCTBa W rpaduku (QYHKIUH A0 pemieHus YpaBHEHUWH, HEPaBeHCTB W 3afad C
napameTpamu; u300pakaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUH, HEPAaBEHCTB
U MX CHCTEM;
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[IPyl8 yMeHume MoJenupoBaTh pealbHbIE CUTyallUM Ha S3bIKE MaTEMaTUKH; COCTaBJISITh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHIO 33Ja4M, MCCJIENOBATh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAaHHMEM armapaTa ajreOpbl, MHTEPIPETUPOBATh MOJYYEHHBIH PE3yNbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIHU C MIOMOIBI0 T€OMETPUUECKUX MOHATUI U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
MIPAKTUYECKUE 3a]a4d; COCTABJISATH BEPOATHOCTHYKD MOJEIb W HMHTEPIPETHPOBATH MOJIYYECHHBIN
pe3ysibTaT; pelarb NPUKIAJHBIE 3aJaud CpPEACTBAMM MaTeMaTHYECKOI'Oo aHajii3a, B TOM UHUCIE
COLIMAJIbHO-9)KOHOMUYECKOTO U (PU3HUECKOro XapaKTepa;

[Ipyl9 ymeHue BbIOMpaTh MOAXOMSAIIMKA METON JUISL PEUICHUs 33/Ja4H; MOHUMAaHHE 3HAYUMOCTH
MaTEMaTHKU B W3yYCHHH MPHUPOJHBIX U OOIIECTBEHHBIX IMPOLIECCOB U SIBJICHUIl; YMEHHE PAaclO3HaBATh
MPOSIBJICHUE 3aKOHOB MaTeMaTMKU B MCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPhl MaTEMaTUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

MarepuajibHoe o0ecnieyeHue:

WuauBuayanbHble 3a1aHNs, CIIPAaBOYHBIE MaTEpUaibl, KOHCIIEKTHI JIEKIIH.

3aganue:

1. Haiigure yrioBod kod(dduumeHT KacaTenbHOW, NMPOBEACHHONH K mapaboine vy = —x’+ B
TOYKE xp = —2

2. Haiigute yroy HaKJIOHEHA K OCH KacaTeIbHOM, TPOBEJCHHON K KPUBOH v = x? B TOUYKE xp = —2

3. CocraBbTe ypaBHEHHE KacaTeIbHOM K KPUBOU ¥ = zindx B TOUKE (E DJ.

IHopsiiok BbINOJIHEHUS PA0OTHI:

1. 3HaueHne NPOM3BOAHON (YHKIMH ¥ = fix) TPH x =z, PaBHO YIJIOBOMY KOI(PPHUIHEHTY
KacaTeJIbHOW, TMPOBEACHHONW K KpUBOM ¥ = flx) B €& Touke ¢ abOcumccoil 1
kt=ylag) = frlaep) = tan o
II€ %-yTOJl MEXKy KacaTeIbHOM K KPUBOU B TOUKE My (i3] WM MOJIOKUTEIbHBIM HAIPABJICHUEM OCH 1, .

2. YpaBHCHHE KacaTeabHON K KPUBOM ¥ = f{x) B TOUKE UMEET BUI Y — ¥y = F L) — xp).

3. HampaBiieHne KpHBOM B KaXJIO0W TOYKE OMPEICIAETCS HAIlpaBJICHUE KacaTeIbHON K HEH B ATOM
TOYKE, TOITOMY JUIsl HAXOXKIACHMs yrjla HAaKJIOHHOW KpHUBOW B JAaHHOW TOYKE HAJO BBIUHUCIUTH YTOJ
MEXy KacaTeJIbHOU, IPOBEACHHON B OTOM TOUKE, U OCBIO.

, T.c.

Xox padoThI:
1. Haiitu yros nakinona k ocu &, KacaTeIbHON NPOBENCHHOM K KpUBOU ¥ = sinx B TOUYKE
="
-HaliJileM IPOU3BO/IHYIO0 (DYHKIIMIO ¥ = sinx = cosx

o o 1 1
-Haii/1eM 3HaYeHHue TIPOU3BOTHON B TOUKE :E ¥ (:—r) = CDSE =-

o o 1
-TaHI'CHC yT'JIa HAKJIOHA KaCaTCJIIbHOU B JdHHOU TOYKE paBCH k=tgo OTKYyHa = orc tg; £ 26,6°

2. ITon xakumu yriaamu napabona y = x? + x nepecekaer ochb 7, ?
-Haiinem Touku nepecedenus napadbosbl ¢ 0Cbio f, pEIIuB CUCTEMY
=x'+x =10

{y y = ; === {[(n; n]]

-ITapaGona mepecekaer ock @, B Toukax AUl 0J;0(0;0) . Haiiném yrimoBbie KO3 QGHIUEHTHI
KacaTeIbHBIX K IMapadoJjie B THX TOYKAX

y=lt =ar+ Lk =2-10+1=-1,k0)=2.0+1=1

- BBIYMCIWIN YIJIBI & & %; , oOpa3yeMmble KacaTelbHBIMH B TOYKaX MEpeceueHHs rnapadoiibl C
OCBIO Oy tg oo, = —1, 06, = 1357 tg o, = 1,00, = 45°

3. CocraBbTe ypaBHEHHE KacaTelbHOU K KPUBOU v = 3x% — x B TOUKE xg = —1

-HaAEM NPOU3BOJHYIO KPUBOM B TOUKE

y=0Bx'—xr=6xr—1;y-1) =6(-1)-1=-7
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-HalJIeM KOOPJIMHATY TOYKH KaCaHUS:

wi—11 =3(—-1) — (1) =4 M(-1:4)

-TI0CTaBUM B (hOPMYJTy YPaBHECHHUSI KacaTeIbHOM:
yv—4=—7xr4+1)

v—d4=—Tr -7

Tx 4+ v+ 3 = 0 — ppasuenue xacamensnotl

CDopMa NMpeacTaBJdCHUs pe3yjabTaTa: BbIIIOJIHCHHOC 3a1aHUC

Kpurepun oneHku:

Ounenka "oTau4HoO'" cTaBUTCS, ecnu paboTa BBIIOJIHEHA B TOJHOM O0BEME C COOJIIOICHUEM
HEOOXOMMOM IOCIIeI0BATEILHOCTH JICUCTBUI; B OTBETE MPABWJIBHO 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 IMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, YTO IIO3BOJIAET IMOJYYUTh NPABUIbHBIE PE3YylbTaThl U BBIBOJBI; B XOJI€
MPOBeICHUS pabOThI ObUTH AOMYIEHBI OIIHUOKH.

OueHka "Hey10BJIEeTBOPUTEIBHO' CTaBUTCS, €CJIM PabOTa BBIOJIHEHA HE IMOJTHOCTBIO WM 00BEM
BBITTOJITHCHHOM YacTH pabOThI HE MTO3BOJISCT CACNIATh MPABHIIbHBIX BHIBOJIOB.

Tema 3.1. IIpouszBognast pyHKIIUHN U ee MPUMEHEHHE
IIpakTnyeckoe 3ansaTue Ne 31
«O0mas cxema uccae0BaHUusA QyHKIMID)
Hexanb padorbl: HayuuThes uccnenoBars GyHKIUN C TOMOIIBIO POU3BOIHON U CTPOUTH TpaduKH.

BeinosiHenune padoTsl crioco0cTBYeT (POPMUPOBAHUIO:

[1P64 ymeHue omepupoBaTh MNOHATUSIMM: (DYHKIMS, HENpepblBHAas (YHKIUSA, MPOU3BOAHAS,
nepBooOpasHasi, ONpeeseHHbI MHTErpajl; yMEHUE HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHH,
WCTIOJB3Ys CIIPAaBOYHBIE MAaTEPHAJIbl; HCCIEI0BATh B MPOCTEHINNX CiTydasx (pyHKIIMH HA MOHOTOHHOCTH,
HaxXoAuUTh HauOOJbIIME W HAUMEHbLIME 3HaueHWs QYHKUUH; CTPOUTh TIpaUKd MHOTOUYIEHOB C
WCTIOJIF30BAaHUEM arliapaTta MaTeMaTHYECKOTO aHajH3a; IPUMEHSTh MPOU3BOAHYIO NIPY PEIICHUH 3a/1a4
Ha JIBWKEHME; pellaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 33a/]aul Ha HauOOJbIINEe U HAaUMEHbIINE 3HAYEeHUs,
Ha HaXO0XJIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

[1P614 ymeHue BbIOMpaTh MOIXOASIININ HM3Y4YE€HHBIH METOJ JAJS pelleHUs 3a/laud, pacro3HaBaTh
MaTeMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOJHBIX W OOIIECTBEHHBIX SIBICHHUAX, B
UCKYCCTBE; yMEHHE IMPHUBOAMTH MPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH POCCHICKON M MHPOBOM
MaTeMaTHYECKOW HAYKH;

IIpy8 ymeHue cBOOOJHO oONEpUpPOBAaTh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas ¢GyHKUHS,
KOMITO3UIMS (PYHKUIMH, JWHEHHas (QYHKUMs, KBaJapaTuyHas (QYHKIUS, CTENEHHAas (QYHKUIMS C ILEJbIM
nokaszaTejieM, TpPUTOHOMETpUYeckue  (yHKIMH, OOpaTHblE  TPUTOHOMETpUYecKHe  (YHKIIMH,
MoKasareibHass M Jorapupmudeckas (GYHKIUM; yMEHHE CTPOUTh TIpaduku (GYHKIHUM, BBITOIHATH
npeoOpa3oBaHus rpauKoB GbyHKIH;
YMEHHE HWCIOJB30BaTh Tpaduku (GYHKIHMN JUISI U3y4eHHsI TPOIECCOB M 3aBHCHMOCTEH TPH pEHICHUH
3ajja4 U3 JPYrux y4eOHBIX MPEIMETOB U M3 PealbHON XHU3HH; BhIpakaTh (hopMyaamMHu 3aBUCUMOCTH
MEXy BEIIMIHHAMHU; yMEHHUE CBOOOJIHO OTEPHPOBATH TMOHSATHIMHU: YETHOCTD
(GyHKIMH, TEPUOJUYHOCTh (DYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
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¢GbyHkuuu, HauOoJbllee M HaMMEHbIIEe 3HAueHUS (YHKIMHM Ha IPOMEXYTKE, yYMEHHE IPOBOAUTH
uccleloBaHue (PYHKINH; YMEHHU €
UCIOJb30BaTh CBOMCTBa M rpaduku (QyHKUUH A8 pelleHus YpaBHEHUH, HEpaBeHCTB M 3alad C
rapaMeTpamu; U300pakaTh Ha KOOPAMHATHON IJIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymenue omnepupoBaTh MOHATUSAMHU: HENPEPHIBHOCTh (PYHKIMHM, ACHMIITOTHI Tpaduka
GbyHKuMu, nepBas M BTOpas NpPOM3BOAHAS (YHKUMH, TIEOMETPUYECKUH M (PU3UYECKUH CMBICI
MIPOU3BOJIHOM, TEpBOOOpa3Hasi, OINpPENEICHHBI HHTErpall; yMEHHE HAXOAWTh AaCHMOTOTHI Tpaduka
(GYHKLINHU; yMEHUE BBIYMCIATH IPOU3BOJHBIE CYMMBI, IPOM3BEACHNUS, YACTHOI'O U KOMIIO3ULIMH (PYHKIUI,
HaXOJUTh YpaBHEHHE KacaTeJIbHON K rpaguky GbyHKIMHY;
YMEHHE HCIIOJIb30BaTh IMPOU3BOAHYIO [UIS HWCCICAOBAHUS (DYHKIHMH, i HAXOXKACHUS HAMIYYIIETO
pelieHusl B HPUKIAAHBIX, B TOM YHUCIIE COLMAIBHO-PKOHOMUYECKMX M (U3NYECKHUX 3ajayax, s
OTIpEJICJIEHUs] CKOPOCTH U YCKOPEHUS; HaXOMUTh IUIOMATN U 00BeMbl (Uryp C MOMOUIBIO MHTErpasa;
IIPUBOAUTH IIPUMEPBI MATEMAaTUUYECKOT0 MOJICIMPOBAHUS C TOMOIIBIO JU(PepeHIINaIbHbIX YPaBHEHUH;

[IPyl8 yMeHue wMojenupoBaTh pealbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBJIATh
BBIPQKCHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 3aJa4M, MCCIEN0BAaTh IIOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BAHHWEM armapaTa ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH PE3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJEIIN € IIOMOIIBIO T€OMETPUYECKUX IOHATUN U BEJIUYMH, PEIIATh CBSI3aHHbIE C HUMU
IIPAKTHUYECKUE 3aJa4d; COCTABIIATH BEPOATHOCTHYKO MOJEIb W HMHTEPIPETHPOBATH IOJIYYCHHBIN
pe3yJsbTaT; pemarbh NOPUKIAJHBIE 3aJaud CPEACTBAMM MAaTE€MaTHYECKOrOo aHajln3a, B TOM YHUCIIE
COIMAIIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh MOAXOMALIMHA METOX JUISl PEUICHUs 3a/]a4yM; NOHMMaHHE 3HAYUMOCTH
MaTEeMaTUK{ B W3YYEHHM MPHUPOJHBIX U OOLIECTBEHHBIX INPOLIECCOB U SIBJICHHUI; YMEHHE PAclIO3HABATh
IIPOSIBJICHUE 3AaKOHOB MATE€MaTUKH B HCKYCCTBE, YMEHHE IPUBOAMUTH IPUMEPBl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MatepuaibHoe obecnieyeHue: VHIuBUAyalnbHbIE 33JaHMs, TaOJMLA MPOU3BOJIHBIX, KOHCIEKTHI
JIEKIIU.

3ananmue:
HccnenoBaTh GyHKIMIO U TIOCTPOUTH €€ TpaduK:
1) fled =x¥—12x;

3

2) fld =2

7-x2"

Kparkne Teoperuyeckne cBeleHUsA:

ANTOPUTM UCCIIeTOBaHMS (PYHKIIMA HA MOHOTOHHOCTH ¥ DKCTPEMYMBI:

1) HaiiTu npou3BoAHYIO (GYHKINU.

2) Haiitu KpuTHYECKHE TOYKH.

3) OTMETUTh KPUTHUYECKHME TOUKH Ha YUCIOBOM MNPSAMOW MU ONPENENUTh 3HAK IPOU3BOAHOW Ha
KaXXJJOM UHTEpBAJIE.

4) 3anucaTh MHTEPBAJIBI, HA KOTOPBIX QYHKIUS Bo3pacTaet f (x) = 0 u yObIBaer f (x) = [.

5) Breimucath TOYKHM 3KCTpEMyMa U BBIUYUCIUTH 3HAUCHUS! (YHKIIUHU B HUX.

ANTOpUTM HCCeI0BaHus (PYHKIIUUA HA BBITYKJIOCTh M TOUKHU TIepernda:

1) Haiitu BTOpYIO IPOU3BOJHYIO.

2) Haiiti TOYKH, B KOTOPBIX BTOpasi MPOU3BO/IHASI paBHA HYJIIO UJIM HE CYIIECTBYET.

3) OTMETUTh 3THM TOYKM HAa YHMCIOBOM MpPSMOW M OMNPENEIUTh 3HAK BTOPOM MPOU3BOJHON Ha
KaXJIOM UHTEpBAJIE.

4) Ecmu f"(x) =0, To rpaduk BeImykiblid BHU3. Ecin £ () « 0, TO rpaduiK BBITTYKIIBINA BBEPX.

5) Berumcnauth 3HaUE€HUS PYHKITUU B TOUKAX Meperuoa.

ACHUMITOTHI MOTYT OBITh BEPTUKATLHBIMH, TOPH30HTATILHBIMUA U HAKJIOHHBIMHU.

Ecmu limy,,, f(x) =0, TO npsAMasix = e SBISETCS BEPTUKAIBHON aCUMIITOTOM.
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YpaBHEHHE HAKIIOHHON aCUMIITOTHI OYJeM MCKaTh B BUJIE ¥ = kx + &

IMopsinok BbINOJIHEHUs PA0OTHI:

1. 3anummuTe QyHKIUIO.

2. Hcnonb3ys o0miyro cxemy, ucciieayiire ¢ yHKIHUIO.

3. ITlo pe3ynbraTam ucciieioBaHuUs MOCTpoiiTe rpaduk GyHKIIH

Xox padoThI:

UccnenoBath QyHKIMIO v = x? — 6x? + 9% — 3 ¥ HOCTPOUTH TpaduK.

-(byHKIHSI OIIpe/ie/ieHHA Ha BCeH YMCIOBOM psamoit: Dixl: x € (—w; e

-JIaHHAast byHKIHISA HE SIBJISICTCSI HU YETHOM, HU
HEUCTHOM: wi—x) =(—x)? —fl—x)? + 90—} — 3= —x?'—fx? -9 -3 =—(x'+6x’+ 9+ 3 & —w(x)

-HalaEM TOYKy mepecedeHus rpaduka ¢ ocblo Oy , mojoras x =10 , molnyyuMm y= —3 TOUKHU
nepeceyeHus rpaguka ¢ ocblo Oy B JaHHOM Cllydae HalTH 3aTpyTHUTENBHO.

-HaliIéM POM3BOAHYIO: ¥' = (x? — 6x® + 9x —3) = 3x* — 12x + 9

-HaWJIEM KPUTUUYECKUE TOYKH, JIJIs ATOTO 7' = 0 ,T.€ 3x% — 12x+ 9 =10

¥l —dx+3=0x =1;x =3

-AccreyeM QyHKIMI0 Ha MOHOTOHHOCTh

+ - +

v

1 3
(—eo; 1) (3; w) rpaduk GpyHKIME BO3pacTaert, (1: 3)-yObIBaeT
-ucciieyeM QYHKIHIO Ha SKCTPEMYM:
w1l =1 —649—3=1: A01: 1) Tomma rax
w(3) =27 — 54+ 27 — 3 = -3, B(3: —3)Toma min

-HMCII0JIb3Ysl TOJIyYE€HHBIE TaHHbIE CTPOUM MCKOMBIN TpaduK.

M [9¥]
T —

b
)
Bo@
=]
""--.>
A
o—
i
5]

L~
H‘H"‘--

10 12

~

®opma npeacTaBieHus pe3yJbTaTa: BHIIOIHEHHAs paboTa

Kpurtepun onenkmn:

Ouenka "oTJIMYHO'" CTaBUTCSA, €ClM paboTa BBHIMIOJHEHA B TMOJHOM O0BEME C COOJIOIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKYpaTHO BBIMIOJIHEHBI BCE
3aIMCH ¥ BBIYMCIICHUSI.

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

Ouenka "yI10BJIeTBOPHUTEIBHO' CTAaBUTCS, €CIM PadOTa BHITIOJHEHA HE IMOJHOCTBHIO, HO 00BEM
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BBITIOJTHEHHONW YacTHU TakKOB, YTO IO3BOJISIET MOJYYUTh NPAaBUJIbHBIE PE3yAbTaThl U BBIBOJBL, B XOJE
MPOBEJICHUS paOOTHI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka ""Hey10BJIETBOPUTEIbHO' CTaBUTCS, €CJIM padOTa BBHIMOJHEHA HE TIOJIHOCTHIO WK 00BbEM
BBITIOJTHEHHOW 4acTH PabOTHI HE MO3BOJISET CENATh MPABIIILHBIX BHIBOJIOB.

Tema 3.1. IlpousBoanasi pyHKIHMH U ee IPUMEHEHHUE
IIpakTyeckoe 3ansaTue Ne 32
«HUccaenoBanue pyHkumMii M mocrpoeHue rpagpukon GyHKIuii»

Hean pabdorbl: Hayuuthes uccnenoBarb PyHKIUN U CTPOUTH UX TpaduKy.

BoinosiHeHune pa6oTsl crioco0cTBYeT (POPMUPOBAHUIO:

[IP64 ymeHue omnepupoBaTh MOHATUAMHU: (DYHKUMS, HemNpepbiBHAs (QYHKLUSA, [POU3BOAHASI,
nepBooOpasHasi, ONpeaesieHHbI HHTErpall; yMEHUE HAaXOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCHOJb3Ysl CIPaBOYHBIE MAaTEpUabl; UCCIEI0BATh B MPOCTEHIINX CiIydasX (PyHKIMM HA MOHOTOHHOCTD,
HaXO/JWTh HaWOONbIIME W HAWUMEHbBIINE 3HAYeHHs (QYHKUWH; CTPOUTh Tpa)UKd MHOTOUYIECHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTU4YeCKOro aHajln3a; MPUMEHATh NIPOU3BOJHYIO IIPU PEUICHUM 3ahad
Ha JBM)KEHUE; pelllaTh MIPAKTUKO-OPUEHTUPOBAHHBIE 337aul HAa HAauOOJbIINE U HAaUMEHbILINE 3HAYEHMUS,
Ha HaXO0>KJIEHUE IyTH, CKOPOCTU U YCKOPEHHS;

[1P614 ymeHue BBHIOMpaTh MOIXOASIINN HW3YYEHHBIH METOJ JJIsl PEIICHUs 3a/laud, Pacro3HaBaTh
MaTeMaTHueckue (akThl M MaTeMaTHYECKHUE MOJENIU B INPUPOAHBIX M OOILIECTBEHHBIX SBICHUAX, B
HUCKYCCTBE; yMEHHE IIPUBOAUTH IIPUMEPBI MATEMATHUYECKUX OTKPBITUNA POCCUHCKOM M MHUPOBOHU
MaTEMaTHUYECKON HAYKU;

[Ipy8 ymeHue CBOOOJHO OmEpHpPOBATH MOHATUSMH: Tpaduk QyHKIUH, oOpaTtHas GyHKIHS,
KOMNO3uLus (PyHKUMH, JTuHEeHHas (QyHKUUSA, KBagpaTUuHas (DyHKIUS, CTEHEeHHas (QYHKIUS C LEIbIM
mokaszaTejieM, TPUTOHOMETpuYeckne  (yHKIHMH, OOpaTHbIE  TPUTOHOMETpUYECKHE  (YHKIIHH,
nokaszaTenbHass W Jorapugmuyeckas (QyHKIUH, YMEHHME CTPOMTh Ipadukud (YHKIHUH, BBITOIHATH
npeoOpa3oBaHus rpaukoB GyHKIM;
YMEHHUE HCMOJb30BaTh Ipaduku (YHKUUH [UIs M3ydeHUs MPOLIECCOB M 3aBUCUMOCTEH NpU pelieHUH
3a/a4 U3 JAPYrux y4eOHBIX NMPEAMETOB M U3 PEaJbHOM KHU3HU; BbIpakaTh (OpMyJaMu 3aBUCUMOCTU
MEXy BEIMYMHAMY; yMEHHUE CBOOO/IHO ONEpPHPOBATh MOHATHIMU: YETHOCTD
(GyHKIIMH, TEPUOAUYHOCT (PYHKIIMH, OIPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTbh (DYHKIIUH, IKCTPEMYM
¢byHkuuu, HauOosbllee M HauMEHblIee 3HAaueHUs (YHKIMHM Ha TNPOMEXYTKE, yYMEHHE MPOBOIUTH
uccienoBaHue QyHKIUY; YMEHHU €
UCMOJb30BaTh CBOMCTBa M rpaduku (QyHKIUN A0S pelieHus YpaBHEHUM, HEpaBeHCTB M 3a/lad C
napameTpamu; H300paXkaTh Ha KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUIN YpaBHEHU, HEPABEHCTB
U UX CUCTEM;

[Ipyl0 ymeHue omepupoBaTh MOHATUSIMM: HENPEPHIBHOCTh (YHKIUHU, ACHMIITOTHI TIpaduka
¢byHKkuMu, TepBas M BTOpas NpPOM3BOAHAS (YHKIMH, TEOMETPUUYECKUH U (PU3UUYECKUH CMBICT
MIPOM3BOJIHOM, MEepBOOOpa3Has, OINpEAeTCHHBIH HHTErpajl; YMEHHE HaxOJuTh ACUMIITOTHI TIpaduka
(GyHKIMHU; yMEHUE BBIYUCIATH POU3BOIHBIE CYMMBI, IPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (PYHKIIHUA,
HaxOJINTh ypaBHEHUE KacaTeJIbHOU K rpaduxy byHKIUY;
YMEHHUE HCIIONb30BaTh MPOU3BOAHYIO Ul HUCCIEAOBAaHMS (DYHKIHMHA, I HAXOXKACHUS HAWIYYIIEero
pelleHrs B MPHUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMMYECKHX MU (PU3MYECKHX 3ajayax, Ui
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUs; HaXOIUTh IUIOMIATM U 00BeMbl (UIyp ¢ MOMOUIbIO MHTErpasa;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJIEIMPOBAHMSI C TOMOUIBIO AU PepeHInanbHbIX YPaBHEHUI;

[IPyl8 yMeHune MoJenupoBaTh peEaJbHbIE CHUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIATh
BBIPQKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBUIO 3aJ1auM, HCCIEA0BaTh MMOCTPOEHHBIE
MOJIEJI C HCIOJb30BaHUEM amrapara aiareOpbl, MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yJbTaT; CTPOUTH
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MaTEMaTHYECKHE MOJEIIHU € IIOMOIIBIO T€OMETPUYECKUX IMOHATUN U BEJIMYMH, PEIIATh CBA3aHHBIC C HUMU
[IPAKTHUYECKUE 3aJa4d; COCTABJIATH BEPOATHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH IOJYYCHHBIN
pe3ysbTaT; pemarb IPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTE€MaTHYECKOrO aHaln3a, B TOM YHUCIE
COIIMANIEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

IIpyl9 ymeHue BbIOMpaTh HOAXOMALIMHA METOX JUIsl PEUICHMs 3aJadyM; NOHMMaHHE 3HAYUMOCTHU
MaTeMaTHKU B U3YYEHHH HPUPOIHBIX M OOIIECTBEHHBIX MPOILIECCOB U SBICHHUN; YMEHHE PACIO3HABATh
IIPOSIBJICHUE 3AaKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAMTH IMPUMEPBl MaTEMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU.

MarepuanbHoe ob0ecniedenue: MHauBuayanbHble 3aaHus, CIIPABOYHBIE MATEPHAJIbI, KOHCIIEKTBI
JIEKIIUH.

3aganme: lccrnenoBarh QyHKIMN U HOCTPOUTH CXEMATHYECKH UX TpapUKy.

Samanus
a)y =2+5x> -3x°; 6)f(x)=x*—2x* +2;
a)y =2x3-3x*-36x; | 6)f(X)=x*-2x*+2;
U3 2.
a)y=x"—4x%; 5)f(x)=1x4_3x3—§x2+2;
4 3 2

Ilopsinok BbINOJIHEHHS Pa0OTHI:
BaumaTenbHO 03HAKOMBTECH C YCIOBHEM 3aJaHUA.
[Tonb3ysich KOHCIIEKTOM JIEKLIMI U CIIPAaBOYHBIMHU MaTepHallaMu, BBIIIOJIHUTE 3aJJaHHe.

Xox padoThl

[ToHATHE TPOU3BOJHOM TO3BOJISIET MPOBECTH MOAPOOHOE HMCCiIeoBaHNEe (PYHKIUH C HeIbio Oosee
TOYHOT'O OCTPOCHUS UX I'PaPHUKOB.

Paccmotpum anroputm uccinenoBanus QyHKIUMN:

1) maiiTi oOnacTh onpeaeneH s yHKIUH;

2) uWccienoBaTh (GYHKIMIO HA YETHOCTh U HE YE€THOCTH;

* Ecmm g QyHKIMM BBITONHSIETCS PaBEHCTBO fi—x) = f(x), TO maHHasg (QYHKIUS SBISICTCS
yeTHOU. CreroBaTenbHo, rpaduK GYyHKIIMM CHMMETpUYEH OTHOCUTENBHO ocH (OY).

"Ecnum ansa (QyHKIMU BBITIONHSIETCS PABEHCTBO f(—ix) = —f{x), TO maHa QYHKIUA SIBISETCS
HeueTHOH. CrieoBaTtenbHO rpaduk GyHKIMM CHMMETPUYEH OTHOCUTEIBHO Havasa koopauHar (0;0)

»Ecmu f{—x) # flx) u f(—x) £ —f(x), To nmanHas QyHKUUA sBiseTcs (QyHKIumend obiero BuUaa U
CBOWCTBOM CUMMETPUYHOCTH JJaHHAs (PYHKIMS HE 00a1aeT

3) HalTH UHTEPBAJIbl MOHOTOHHOCTH ()YHKIIUH;

* HaiiTi npou3BoaAHYIO0 (PyHKIIUH.

= JIpupOoBHATH NPOU3BOJIHYIO K HYJIIO U PEUIUTh MOJIYYEHHOE YpaBHEHHE.

* OTMeTUTh HailleHHble KOPHM YpaBHEHMS Ha KOOPAWHATHOM mpsMoHM, pa30ouB e€ Ha
MIPOMEXKYTKH.

= Haiity 3HaK NpOU3BOAHON HA Ka)KJIOM U3 ITOJIyYEHHBIX TPOMEKYTKOB.

- | + | - flxl ], IPHXE [—m;xljuﬂxz;mj
T le — II: T—a flx) 1, mprx €03 3%)
4) HaWTH SKCTpEMyMBbI () YHKIINH,
: + _
| |
Ty 3
min max

Tinin = ¥y
Tmax = X2

5) HaiiTh 3HaUeHHE PYHKIMU B KPUTHYECKUAX TOYKAX M B TOUKAX IKCTPEMYMa;
80



6) HalTH TOYKM MEPECEUYCHHUS] C OCAMH KOOPAMHAT M, BO3MOXKHO, HEKOTOPBIC IOMOJHHTEIbHBIC
TOYKH, YTOUHSIOIIUE rpaduk GpyHKINY;

7) mocTpouTh rpaduK HUKIHH.
3ananue Ne 1
1) Uccnenyiite GpyHKIMIO U TOCTpoiiTe €€ rpaduK y=1+2x* —x*;
2) Onpenenum 4eTHOCTh
f(=X) =1+ 2(=x)* = (-X)*=1+2X* = x* = umeen f(-x)=f(x)=
¢byHKIMS YeTHas U ee rpaduKk CUMMETpHUYEH OTHOCHTENBHO ocH (OV).
3) Haiimem nmpou3BoIHYIO

f'(x) = (1+2x* —x*) = 4x — 4x%;

4x—4x3 =0

4X(1-x*)=0=x=0:x==1;

f(-1) =1+ 2(-2)2 - (-2)* =2

+, — + | — f(0)=1+2(0)* -0* =1
7 '1 \b A 1 f()=1+2%12-1*=2
rr]a)( min MEx
X (-o0-1) | -1 (- 0 1 1@+
1:0) (0:1) ©)
f(x) + |0 0 +

f(x) VA 2 g 1 VA 2 Ny

—
Wl

.___
R

N

&l

(I)opMa npeacTaBJCHUs pe3yabTaTa: BhIIIOJTHCHHOC 3aJlaHNE.

Kputepun onenkn:

Ouenka "oTJaMYHO'" CTaBUTCA, €Clid pabOTa BBHIMOJHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEO0OXOIUMOM TIOCTIEOBATEILHOCTH JEHCTBHUI; B OTBETE MPABUIBHO M AKKypaTHO BBIMIOJIHEHBI BCE
3aI1MCHu U BBIYHCIICHUA.

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

Ouenka "yI10BJIeTBOPUTEIBHO' CTAaBUTCS, €ClIM PadOTa BHITIOJHEHA HE IMOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOW YacTH TaKOB, YTO IIO3BOJISAECT MOJYYUTh NPABUIBHBIE PE3YylbTaThl U BBIBOJBI, B XOJI€
MPOBEJICHUS paOOThI ObUTH AOMYIIEHBI OIIUOKH.

Ouenka 