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AHHOTAIUA

JlaHHast MeToAMYecKas pa3paboTKa OTKPBITOro Meponpusatus (ypoka
YCBOCHUSI HOBBIX 3HAaHUW) MO JucuUIUIMHe «Maremaruka: anredpa W Hayaliia
MaTEMaTUYeCKOro aHajiu3a; TeOMETpUsD COCTaBleHa Ui IMpernojaBaTelien
MaTE€MaTUKH CTYJIEHTOB HE TOJIbKO CHEIUATBHOCTEH COIMAIbHO-3KOHOMUYECKOIO
npodwiiss, HO W JPYrUX Y4YeOHBIX 3aBEJCHWN B IUIaHE OOMEHA OIBITOM.
[IpencraBieHHass MeToIMYECKas pa3padOTKa CO3[JaHa HA OCHOBE MPAKTHYECKOTO
OIbITA IPENOJaBATEIS.

Bo3HUKHOBEHHE MHTEpeca K MATEMATHKE Y 3HAYMTEIBHOTO 4YHucia
oOyJaromuxcs 3aBUCUT B OOJIbIICH CTENEHH OT METOMWKH €€ MpernojaBaHusi, OT
TOro, Ha CKOJBKO YMEJIO OyJeT NOCTpoeHa ydeOHasi paldoTa, Kak IMOKa3aHO
NpUMEHEHHE MaTEeMaTUKH B pPEAJbHOM MHpE, CO3JaHHas IpernojaBaresieM
«CUTYyaIus ycrexay.

Jlorapudmuyeckue ypaBHEHUs OCBAUBAIOTCS 00YYaAIOUIUMUCA XYKe, TaK Kak
Ha WX PACCMOTPEHHUE OTBOJUTCA HE3HAYMTEIHHOE KOJUYECTBO YACOB, a MPU UX
pemieHUM  oOydaromieMycss HEOOXOJWMO  BIaJACTh  KOMIUIEKCOM  yYMEHH,
MOJIYYCHHBIX paHee, a TaKKe HOBBIMH 3HAHUSIMHU, CBSI3aHHBIMU C KaXIbIM U3
HOBBIX BUJOB ypaBHeHUU. [loaToMy mpenomaBaTesnto HEOOXOAUMO MPOIYMBIBAThH
BapUaHTHI TIOBTOPEHUSI 0A30BBIX MOHATHW MO JAHHOW TeME M W3YYCHHS HOBOTO
Marepuana.

lens nmanHOrO ypoka — (POPMUpPOBAHHE OCHOBHBIX NPUEMOB pPEIICHUS
MPOCTEUINX JIOTAPU(PMUUECKUX YPaBHEHUH.

3amayu nocTaBieHbl 00pa30BaTeNbHbIE, PA3BUBAIOIINE U BOCITUTATEIbHBIE.

[IpeacraBieHHas MeToAYECKasi pa3padoTKa COAEPKUT caM pa3pabOTaHHBIN
ypok 1o Teme «Jlorapudmudeckue ypaBHEHHs» U MATh NMPUIIOKEHUN: aBTOPCKYIO
MPE3EHTAIIMIO0, OMOPHBINA KOHCIEKT YPOKa U JIUCT C HEOOXOJUMBIMHU TOHSITHSIMU
(KaK pa3fgaToOuyHBIM MaTepuan Il 00yd4aromuxcs), JOKIAJ, JIHCT caMoaHan3a
JeSATEIIBHOCTH 00y4JaroIerocs.



HHOACHUTEJIBHAA 3AIIUCKA

VYBennueHne yMCTBEHHOW HArpy3Kd Ha ypoOKax MaTeéMaTHUKH 3aCTaBIISIET
3aJlyMaThCsl HaJ TEM, KaK IMOJIep»aTh Yy OOy4arolIMXcsi UHTEPEC K M3y4aeMOMY
Marepually, UX aKTHUBHOCTb Ha MPOTSHKEHHH Bcero ypoka. [losromy Benmyrcs
MOUCKA HOBBIX J((PEKTUBHBIX METOJOB OOYYEHHS M TaKUX METOJUYECKUX
NpUEMOB, KOTOPBIE AKTUBU3UPOBAIM Obl MBICIH OOYYAIOMINXCS, CTUMYIHPOBAIU
OBl UX K CAMOCTOSATEILHOMY NMTPHUOOPETEHUIO 3HAHUH.

JI71s1 3TOrO B OTKPBITOM YPOKE MCIOJIB3YIOTCS OOBSICHEHHSI TIPENoJaBarTelis B
COUYETAHUU C ABTOPCKOM NpE3eHTAlMEl, pa3gaTOUYHbIM MaTepuasioM (OMOPHBII
KOHCHEKT YpOKa, JIUCT caMoOaHalu3a OOydYarollerocs), HEOObIYHasi CHCTEMa
OIICHUBAHUSI — MWCIOJIb30BAHUE >KETOHOB pPAa3HBIX IIBETOB, (DU3KYJIbTMHUHYTKA.
JlokJian, MOATrOTOBJICHHBIM OJHUM U3 O0y4YaroUIUMXCs, MO3BOJIAET YBHUAETH POJIb
JTAHHOM TEeMBI B JpYyrux Haykax (peajbHOU Xu3HM). B X07€ ypoka mpenoiaBaresns
MOAKITIOYAeT 00YJarONINXCsl K «OTKPBITHIO HOBBIX 3HAHMI, TEM CaMbIM BBI3bIBACT
UX HMHTEpPEC K JAaHHOM TeME€ M K MAaTEMAaTHUKE B LEJIOM, CO3[aBas MpHU STOM
«euryanuto ycnexay («Otnuuno!y», «BepHo!», «Momoatsi!»).

Teme  «Jlorapudmuueckue  ypaBHEHHS»  COTJIACHO  MEPCIEKTHUBHO-
teMatuueckoMy 1ianupoBanuto (IITII) oTrBegeHo msATh ypokoB. B manHoM
METOJMYECKONW pa3paboTke pa3paboTaH OTKPHITHIM YpPOK MO JaHHOW TeEMeE,
sBistomuicss  niepBeiM - B IITILL OH T[OCBAIIEH MNPOCTEUIIUM  BHAAM
JorapuPpMUUYECKUX YPAaBHEHUH U CITIOCOOAM UX PEIICHUS.

JlaHHasi Tema SBISETCS CIIOXKHOMW IS MOHUMAaHUs, T. K. JJI1 YCHEUIHOTO
pelieHus Jiorapu(MUUECKUX ypaBHEHUM TpeOyeTcs MHOTO MAaTeMaTHYeCKHUX
3HAHWM, TPOWJEHHBIX paHee. M OT TOro, kak mojaH MaTepuayl OOydaroIIMMCH,
3aBUCHUT CHOCOOHOCTh peniaTh NpocTeillire u 0oJiee CIOXKHbIE JIorapumudeckue
YpaBHEHMUS.

N3yuyenuto ypaBHEHUN B TporpamMme oOmeo0pa3oBaTeabHON  yueOHOM
muciuiinHe  «Marematuka: anrebpa W Hayajla MaTeMaTHYEeCKOro aHalu3a;
TE€OMETPHUS» OTBOAUTCS 0C000€ MECTO — JIMHUS YpaBHEHUU U HEPABEHCTB, KaK
OJIHA U3 OCHOBHBIX COJIEPKATEIBHBIX JIMHUMA Kypca anreOphi.

B BbINyCKHOM 5K3aMeHE AAl0TCs 3aJaHusl Ha PEIICHHE YPAaBHEHUMH, B TOM
YUCJIEe U JTOTapU(MHUIECKUX.

Bbriiie ckazaHHBIM 51 OOBSICHSIIO aKTyaJbHOCTh BHIOPAHHOW MHOIO TEMBI JIJIs
OTKPBITOTO YPOKa.



YPOK YCBOEHUW S HOBBIX 3HAHUI
ITIO TEME "JIOTAPUOMUYECKHE YPABHEHUA"

«YpaBHEHUE — 3TO 30JI0TOM KIIFOY,
OTKPBIBAIOIINIM BCE MAaTEMATUYECKUE CE3aMbl».
Cospemennuiti nonvckuti mamemamuk C. Kosano

easb ypoka:

®opmupoBaHue OCHOBHBIX IIPUEMOB peleHus IIPOCTENIIINX
Jorapu(pMUUECKUX YpaBHEHHIH.

3agaun:

QbpazosamenvHhule:

1) TloBropeHHe MOHATHS Jiorapudma 4YKcia, CBOWCTB JIOTapu(pMOB H
o0J1acTu ornpeneaeHus JorapupmMuueckoi GyHKIuu.

2) N3yuyenue OCHOBHBIX CHOocOO0B  pelIeHus IPOCTENIINX
Jorapu(pMUUECKUX YpaBHEHHI.

3) [IlpenocraBneHne KaxaoMy OOYy4YaroOlIeMyCs BO3MOXKHOCTH IMPOBEPUTH
CBOM 3HAHUS U MOBBICUTh UX YPOBEHb.

4) Pa3zButHe KyJabTypbl BBIYUCIUTEIBHON TEXHUKH.

5) AxTtuBu3anms padboThI 00yYAOIIUXCS Yepe3 pa3Hble (POPMbI paOOTHI.

Paszsusarowue:

1) PazButre MatemMaTuuecKol peyu.

2) Pa3zBuTHE HaBBIKOB CAMOKOHTPOJISL.

3) PasButrue JOTMYECKOTO0 MBINUICHHUS: CIOCOOHOCTH K  aHAIU3Y
uHbOpMaluu " apryMEHTUPOBAHHOMY, JIOTUYECKH BBICTPOEHHOMY
JI0Ka3aTeJIbCTBY CBOMX BBIBOJIOB.
4) CnocoOcTBOBaTh Pa3BUTHIO MATEMaTHYECKOTO KPYro3opa, MaTeMaTHYECKOTO
MBIIIJICHUS.

Bocnumamenvnuie:

1) TloBbIlICHNE KOMMYHHKATUBHOW aKTHBHOCTH OOYYAIOIIMXCS, WX
AMOLIMOHAJILHON BKJIFOYEHHOCTH B YUEOHBIH MpoI1iecc.

2) Coznanue  ONaronmpuATHBIX ~ YCIOBUM Il TPOSBIICHUS
WHIUBUYaIbHOCTH.

3) Bocnutanue OTBETCTBEHHOTO OTHOIICHHS K TPYAY, BOCIIUTAHUE BOJH M
HACTOMYMUBOCTHU ISl IOCTHUKEHUSI KOHEUHBIX PE3yJIbTaTOB.

4) Co3gaHue HMOLMOHAIBHO-TIOJOXKUTEILHOTO KoMdopTa (CHUTyaluIo
ycrexa).

Tumn ypoka:

YPpOK yCBOEHHS HOBBIX 3HAHU.

dopma ypoka:

VYpok (TpaauIIMOHHO CIOXHUBIIAsCS (PopMa KIACCHO-YPOUYHOTO Y4eOHOTO
3aHSTHUA).

@®opMbI OPraHu3aluu Y4eOHO AesiTeJIbHOCTH:

®dpoHTtanpHas (ompoc).

OobopynoBanue:




HoyTOyk, MyapTUMENNIHBIA TPOEKTOP, aBTOPCKAs MpE3eHTalus, IIaKaThl,
OIIOPHBIM KOHCIIEKT ypOKa.
MeTtoanbl padoThI:

CroBecHbIi, HaIJISITHO-AEMOHCTPAlMOHHBIH, 00BSICHUTEITBHO-
WUTIOCTPATUBHBIA (OCHOBHOE HAa3HAYEHHE — OpraHU3allus YCBOCHMsSI 3HAHUM),
MPAKTUYECKUM.

TexHosoruu:

MonynbHas, TpaaunuoHHas (KJacCHO-ypodyHash CHCTeMa), MpoOJeMHOe
oOydeHue.

ILnan ypoka:

1) Opranu3aurOHHBIN 3TaIl.

2) AKTyaJn3anus ONMOPHBIX 3HAHUW ¥ MOTHBAIIUS YUYEOHOU NESATETHHOCTH
00yJarommxcs.

3) [lepBruHOE YCBOEHHE HOBBIX 3HAHUIA.

4) IlepBuuHas MpoBepKa MOHUMAHUSI.

5) [lepBuuHOE 3aKperyIcHUE.

6) Undpopmanus o JoMalIHeM 3aJaHUH, HTHCTPYKTAX MO €T0 BBIIIOJHEHUIO.

7) Pedriekcus (moaBeieHne UTOTOB 3aHITHS).

Xoxa ypoka

1. OpranauzanmoHHbIi dTan (1 MuH)

[TpusetctBue. Caaiig Ne 2.

3auutath snurpad. Caaiig Ne 3.

IIpenoaaBaresib: BcmoMHNM, 9TO TaKOE€ CE3aMbl?

IIpenmosiaraemplii 0TBeT: B Cka3kax CIibIaiy.

IIpenonaBateab: Jla, B apaOCkux CcKa3kax Mbl IIOMHHM (pa3sy:
«Ce3am, oTkpoiicsil». DTo  3akiMHaHWEe, CHUJIOK0  KOTOPOTO  MTHOBEHHO
packphIBajiach TalfHasi COKpPOBUINHUIIA. Ha 3TOM ypoke HaM OTKpOIOTCS «JIBEPU» B
MUD JIOTApU(PMUUECKUX YPAaBHEHUH.

2. AKTyaau3anusi ONOPHBLIX 3HAHMA W MOTHBaNUsA y4yeOHOW
aesaTeJbHOCTH oOyuaromuxcs (12 Mmun)

IIpenoxaBarenn: [[aBaiiTe OyaeM Ha ypoKe aKTUBHBIMHM, BHUMATEIbHBIMHU!
3HaHUs, TOJYy4YCHHBIE HA OTOM YypOKe, HaM IOHAI00STCA [Jis YCIEUIHOIo
BBITIOJTHEHUS KOHTPOJBHOM palboThl, a B JajbHEWIIEM W YCHEIIHOW caauu
sk3ameHa. U s xody BaM B 3TOM ITOMOYb!

CeroaHsi Ha ypoKe BBICTABJICHHE OLICHOK OyJeT OpraHu30BaHO CJICAYIOIMINM
o0pa3oM: y MeHs B pyKe *KeTOHBI TpEX 1BeTOB. [Ipu kaxkaom oTBeTe 51 Oyay JaBaTh
MX B 3aBUCUMOCTH OT MPABUIBHOCTH U MOJHOTHI OTBETA. A IMEHHO: KPACHBIN IIBET
— OTBET ITOJIHBIM, 3€JIEHBINA LIBET — OTBET HEMOJIHBIA M JKENTHIN IBET — HEOOIbIIIAS
4acTh MPABUWJIHLHOTO OTBETA. B KOHIIE ypoKka MOCMOTPUM Ha pe3yabTaThl paOOTHI.

IIpenoxaBareib: BcrioMHATE TEMy NMPEABIAYIIETO YPOKA.

IIpennosiaraemsiii oTBeT: Jlorapudmel 1 UX CBOKCTBA.



IIpenogaBaresn: Uto Takoe morapudm uucna? (OJHOBPEMEHHO C OTBETOM
Caaiig Ne 4)

IIpenogaBaresib: A 3a4eM OHU HY>KHBI?

IIpeanonaraemsplii  orBer: Jlorapudmel 007er4ar0oT M yCKOPSIOT
BBIYMCIICHUS.

IpenoxaBarennb. A kTto ux u300pén? I'me mpumensworcsa? [laBaiite
nociayiaeMm gokian!

Joknan: Jlorapudmer u300penu 1Boe yIEHBIX HE3aBUCUMO JPYT OT JIpyra B
Havase 16 Beka. DTo motiaHackuii marematuk J[xon Hemep — m3oOperarenn
Tabuipl torapudmMoB 1 HMoct BIOpru — IMBeHIapcKuii ¥ HEMEIKHil MaTeMAaTHK,
aCTPOHOM, MU3BECTEH KaK aBTOp Jorapudmuueckux tadnuil. Vx menb Oblia onHa —
YKeJaHUe 1aTh HOBOE Y0OHOE CPEeICTBO apU(PMETUUECKUX BBIUUCICHUN.

VYuéHblii 1 U300peTarenb, OCHOBOIMOJIOKHUK COBPEMEHHOM KOCMOHABTUKH
Koncrantun OnyapnoBuu [{nonkoBckuii mpuMeHuUN jorapuMbl st pacuéra
CKOPOCTH PAKETHI.

Jlorapudmel ecth B My3bike. OKka3bIlBaeTcs, Kaxkaas KIABUILA POSUISl €CTh
jorapuMbl Ynciia KoaeOaHuii COOTBETCTBYIONIETO 3BYKa.

Ucnions3ytorcss B OWOJOTMH Ui ONpEAENIeHHs TOYHOTO BO3pacTa
MCKOMAEMBbIX MOPOJ U )KUBOTHBIX.

Jlaxke B cHoopTe HUCHONB3ylOTCA Jorapudmel. UYuCIO KpyroB HIrpsl
10 OJIUMITHICKOM CUCTEME PACCUNTBIBACTCS C ITOMOIIIBLIO JoTapru(pMOB.

IIpenoxaBartenn: Xopoiee BoicTyruieHue! Oka3piBaeTcsi, 4YTo Jorapu@msl
MPUMEHSIOTCS B pa3HbIX 00JacTsX!

JlaBaiiTe cHOBa 0OpaTUMcs K onpeseinenuto jgorapudma. (Caaiig Ne 4)

A Temnepb HECKOJBKO 3aJaHUN JJIi YCTHOTO cu€Ta, OyabTe BHUMATEIbHBI!
(Cnaiig Ne 5)

Momnonaupbt!

IIpenoxaBartenb: CerogHsa Mbl C BaMH BEPHEMCS B MUP MAaT€MaTUYECKHUX
ypaBHeHMil. Kakue BUIbl ypaBHEHHUI BbI 3HaETE?

IIpeononazaemviii omeem:

1) nuHeWHbIe ypaBHCHHUS,

2) KBaJipaTHBIC YpaBHEHUS,

3) ypaBHEHHsI, MPUBOIUMBIC K KBaJPATHBIM,

4) TpUrOHOMETPUYECKHUE YPaBHEHUS,

5) uppanoHaabHbIC YpaBHEHUS,

6) noka3aTelIbHbIC YPABHCHHMS.

IIpenoxaBaresnb: BecnoMHNM, B KAKOM BUJIE U3 TIEPEUUCTICHHBIX YPaBHEHUN
MbI UCTIOJIB30BAIIN Jorapudm?

IIpeanonaraemslii oTBeT: B oKa3aTelbHbIX YPAaBHECHUSX.

IpenoanaBarennb: Bepno! OOGpaTtuM BHUMaHHME Ha Clai, T/Ie NPUBCIEH
IpUMeEp TIOKA3aTeNbHOTO YpPaBHEHUS, PEIIaeMoro ¢ IOMOIIBI0 Jorapudma.
(Caaiig Ne 6)

IIpenoxaBaresb: Kak BBl 1yMaeTe, ¢ KAKUM BHUJIOM YPABHEHUN Mbl CETOJHS
no3zHakomumcs? [lomymaiite, kakas Tema ypoka OyJIeT y Hac CeroIHS ?

IIpennosaraemolii 0TBeT: «Jlorapupmuueckue ypaBHEHUSD.


https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D0%B9%D1%86%D0%B0%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%B0%D1%80%D0%B8%D1%84%D0%BC
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0_%D0%A6%D0%B8%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B3%D0%BE
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%B8%D0%BC%D0%BF%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

IIpenopaBarenn: [IpaBunsHo! MBI MO3HAKOMUMCS C HOBBIM JUJISl BAC BUIOM
ypaBHEHU# — JorapudMuueckuM u crnocodamu ux pemienud. Ilepen Bamu auct —
OTOPHBIA KOHCHEKT ypoka. B xone ypoka OyaeM ero 3amoyiHiITh HEAOCTAIOIMIUMHU
MOHATHSIMHU.

IIpenogaBareJb: [ToripoGyiite chopMynupoBaTh OIpEICIIEHUE
norapudmuueckoro ypaBHenus. (ITocie orBera Caaiin Ne 7)

IIpeanosnaraemeplii 0oTBeT: YpaBHEHUE, COJAEPIKAIIECE HEU3BECTHOE TOJ
3HaKOM Jiorapugma.

IpenoxaBarenn: OTinyHo! 3anuiieM B OMOPHOM KOHCIIEKTE.

(Coaiig Ne 7)

Jlorapudmuyeckne ypaBHEHHUSI OBIBAIOT: MPOCTEHIIIMMHU W CBOJSAITUMUCS K
kBajpaTHbIM. (Caaiig Ne 8)

Ha »>TOoM ypoke MBI pacCMOTpUM C BamMu MPOCTEUIIKE JIorapuhMHUUECKUE
ypaBHEHUsI U crnocoObl ux pemieHus. CerogHss Mbl HAaydMMCS peliaTh camble
npocThie  JorapudMUYECKUe YpaBHEHHs, TJ€ He TpeOYyIOTCS  CIIOXKHbBIC
npeoOpa3oBanusa. Ecnu HayuuThbesl peliaTh TaKUe YypaBHEHHs, Aajiblie Oyner
HaMHOTO MPOILIE.

[Ipexkne 4em MNPUCTYNUTh K M3YyUYECHUIO JIOTapU(MUUECKHX YpPaBHEHHI,
BCIIOMHUM, 4YTO 3HAYUT PEIIUTh ypaBHEHUE?

IIpeanosaraembii  oTBeT: PelUTh YypaBHEHHE — O3HAYACT HAUTHU
MHOYKECTBO BCEX €ro pelieHui (KopHei) WM J0Ka3aTh, YTO KOPHEH HET.

IIpenogaBarenn: Bepno! Ilpu pemeHun norapupMuyecKux ypaBHEHHM
MOJIB3YIOTCSI CBOMCTBAMHU JIOTapU(MOB, a TaKKe€ CBOWCTBAMHU Jiorapu(MUUecKon
dbyukiuu. Kakosa o6acTh onpenenenus jgorapudmudeckon GyHKImm?

Ipeanonaraemspiii orBer: OOnacTh oONpeAeNieHUs JOrapuPpMUYECKOn
¢ynkunn (OO®D) — MHOKECTBO BCEX MOJOKUTEIbHBIX YUCEN.

IIpenoxaBarenanb: BepHo!

A ceiiuac Ha ipumepe Y = l0g; (X — 3) HazoButre OOD. (Caaiig Ne 9)

IIpeanosiaraemblii OTBET:

X—3>0
X >3
IpenoaaBarenb: OTaU4YHO!

3.IlepBuunoe ycBoeHue HOBBIX 3HaHMI (17 MuH.)
IIpocreiimee Jiorapupmuveckoe ypaBHeHHe UMEET BU/L:
log, f(x) = Db (rme a>0, a # 1). (Caaitg Ne 10)

IIpenogaBarenn: Tak kak snorapudmudeckas (yHKUMS Bo3pacTaer (WiH
yObIBa€T) Ha MHOXECTBE TMOJOKUTEIBHBIX YWCET U TNPUHUMAET BCE
JICWCTBUTENBbHBIC 3HAYCHHSI, TO MO0 TEOPEME O KOpPHE CIEIyeT, YTo JJjisl Jirodoro b
JAaHHO€ YypaBHEHHWE UMEET, W MPUTOM TOJBKO OJHO, PEIICHUE, MPUUYEM
nonoxurensioe. To €cTh OHO MMeeT emMHCTBeHHOe pemenue f(X) = a°
OCHOBAaHHO€ Ha ONpeneleHud Jorapudma. 3amuuieM B OMOPHOM KOHCIIEKTE!
(Caaiig Ne 10)

OOpatum BHUMaHuE Ha ciaij! 37ech MpUBEIEHBI MPUMEPHI MPOCTEHIINX
JorapuMuUecKuX ypaBHeHHA. 3anuiieM B onopHoM KoHcrekTe! (Caaiig Ne 11)



Paccmorpum ypaBHenue BuHaa 10g.f(x) = log.0(x), tne a>0, a # 1. OHO
PABHOCUJIBHO CHCTEME:

J()>0,

9(x)>0,

f(x) =9(x).

OTOoT cnoco0 pelieHusT Ha3blBaeTCs NOTEHNMPOBAHWMEM — IIEPEXOJ] OT
paBEHCTBA, COJEpXkAIlero Jorapu@msl, K paBEHCTBY, HE COAEpXKalEMy HX.
3ammmem B ormopHoM KoHcriekte! (Caaiia Ne 12)

Ha caaiine Ne 13 mpuBeneHbl mpuMmepbl JorapupMUUecKux ypaBHEHHUU
Takoro Bujaa. Jlonummre B ONOPHOM KOHCIIEKTE HECKOJIBKO MPUMEPOB.

[Ipouiecc penieHus 0000 JorapupmMu4ecKoro ypaBHeHUs 3aKII09aCTCS
B MEPEX0/I€ OT YpaBHEHHUS C jJorapupmMaMu K ypaBHEHUIO 0e3 HuX. B mpocreimmx
YPaBHEHMSX 3TOT MIEPEXOJ OCYIIECTBIsAETCS B oauH mar. [loromy u npocreiimmue!

JIrobble npyrue JorapupMUUYECKUE ypaBHEHUS CBOAATCS K MPOCTEUIINM
nyTéM MpeoOpa3oBaHUN € IMOMOULIbIO CBOMCTB Jorapupma. bonee ciaoxHbie
JorapuMuyuecKkre ypaBHEHUs OYIyT paCCMOTPEHBI Ha CIEIYIOMIUX YpOKaXx.

S xouy oOpaTuTh Balle BHUMaHME Ha cueayromee. [lpu pemenun
Jorapu(pMUUECKUX YpaBHEHUN TNPUMEHSIOT MpeoOpa3oBaHMs, KOTOpPbIE HE
OPUBOJAT K MOTEpE KOPHEN, HO MOTYT IPUBECTU K MPUOOPETEHUIO MOCTOPOHHUX
KopHei. [1oaTomMy mpoBepka KakJIoro U3 NoJy4YeHHBIX KOpHEH 00s3aTeNlbHA. 3/1€Ch
BO3MOYKHBI JIBa MOAXO0/A:

1.ITpoBepka MyTEM IOJACTAHOBKH MOJTy4YEHHBIX pelIeHun
B UCXOOHOE YpaBHEHUE.

2.Haxoxnenue obmactu pomyctuMbix 3HadeHu Gynkiuu (OJ13) nmu OOD.
Torma KopHSAMH MOTYT OBITH TOJBKO T€ YHCJA, KOTOpPBIE NPHHAIC)KAT 3TOU
obmactu. (Cnaiig Ne 14)

[Ipu pemeHun ypaBHEHUN Ha 3TOM ypoke si OyJIy MCHOJIB30BaTh 00a 3THX
OJX0Ja, a Ballle MpPaBO YK€ CaMUM BbIOMpaTh, KAKOW JIMYHO BaM OOJbIle
HpaBuTCs (cuntaere 0osiee ynOoOHBIM). 3alIUIIEM B OTIOPHOM KOHCHEKTE!

MoeM BBIIEIUTh 3Talbl pelIieHus JorapupmMudeckux ypaBHeHui. (Ciaaua

Ne 15)

Quskynommunymka(l mun) Cnaiin Ne 16

IIpenogaBaresb: PaccMOTpUM Ha KOHKPETHBIX IIPUMEpPAX pELICHUE
npocrenmux Jorapudmudeckux ypaBHenuid. ([IpemomaBatens Ha  JOCKe
oopMIISIET pelieHrne MPUMEpa).

IIpumep 1. Pemiuth ypaBHEHHE

log5(4 +x) =2
Kak BbI nipeaaraere ero pemarsb?
Ipeanonaraemslii oTBeT: [1o onpenenenuto Jorapudma.

IIpenoanaBartenn: BepHo! IlepBeiM Hammm geficTBueM OyJeT HaXOXICHUE
O/13.



Pemenue.

Ooa3:4+x>0
x>—-4

BTopbIM felicTBUEM pELIMM TAHHOE YPABHEHUE HA OCHOBAHUU ONPEACICHUS
jorapudma.

5°=4+x
X=25-4
x=21

Yucno 21 ynosnerBopsier O/13 (21 > — 4), 3Hauut 21 — KOpEeHb UCXOTHOTO
ypaBHEHUS. 3anuiieM oTBeT: x = 21,

[Tepenném Kk pemieHn0 BTOPOro MpuMepa.

IIpumep 2. Pemuth ypaBHEHHE

logs(2x + 3) = logs(x + 1)

IIpenogaBartesb: Kakyio 0cOOEHHOCTh BbI 3aMETUIIH?

IIpeanosaraemplii oTBeT: OCHOBaHUS OJMHAKOBHI U JIOTapU(PMBI JBYX
BBIPAKEHUW PaBHBI.

IIpenogaBarenn: Bepno! Kakum crnocobom Oynem pemath JaHHOE
ypaBHEHHE?

IIpeanosaraemslii oTBeT: CIocOO0OM MOTEHIIUPOBAHMSL.

IIpenogaBaresn: [Ipuctynum K pemieHuro.

logs(2x + 3) = logs(x + 1)
2x+3=x+1
X=-2.
CnenaeM npoBepKy:
logs(2-(—2) + 3) = logs(— 2 + 1).
[Tonyyaem, 4To
logs(—1) = logs(-1)

C onHOUM CTOPOHBI, UMEEM BEPHOE PABEHCTBO, HO IO 3HAKOM Jiorapudma
MOJIYYHJIA YUCIIO «— 1», KaKo# BBIBOJI MOXKEM C/ENIaTh?

Ipeanonaraemsiii  orBer: Ilog 3Hakom  jorapudma  MOTYUHIH
oTpuliaTeabHoe unciao. Ho Mbl 3HaeMm, 4To moj 3HaKOM JiorapudMa MOTYT CTOSITh
TOJBKO MOJOKUTEIIbHBIEC YHCIIA.

IpenoaaBarenb: Jla, Tak kKaKk 00JacTh ONpEACIICHHS JOorapudMUICCKON
(YHKIIUM — MHOXKECTBO BCEX MOJIOKUTEIBHBIX YHCEN, TO X = — 2 He SBJISICTCS
KOPHEM JJAaHHOT'O ypaBHEHU. M B OTBETE 3amuiiiem, 4To KOpHEW HET.

4. [lepBuyHas npoBepKka nonnMaHusi (6 MuH.)

IIpenogaBarennb: Takum 00pa3oM, Mbl pPacCMOTPENd Ha KOHKPETHBIX
IpUMEpaxX pelIeHUuEe TMPOCTEHIINX JIOTapU(PMUUECKUX YpPaBHEHHU pa3HbIMU
cnocobamu. Kakue crocoObl HCIIOB30BaIIH?

IIpeanosaraemslii orBeT: Ha ocHOBanum omnpezaeneHus jorapudpma u
croco0 MOTEHLIUPOBAHMUSI.

IIpenogaBarenn: BepHo! Kakum 00pa3oM Mbl MPOBEPSUIN, SIBISIOTCA JIH
HaliJICHHbIE 3HAUYEHUsI KOPHIMHU JaHHOTO YPaBHEHUS?



Ilpeanosaraemsiii orBer: B mnepBom mnpumepe Haxoaunu OJI3, a Bo
BTOPOM MPUMEPE [N IPOBEPKY.

IIpenonaBarens: BepHo! M0XHO 10b30BaThCsl OJHUM U3 ITUX MOAXOJIOB,
KOTOpPBIN BaM OOJIbIIIE€ TOHPABUJICS.

KTo xenaer BBIATH K JOCKE pelInTh caeayrouuii npumep? Otnuuno! (eciu
He Oy/IeT KeNaroluX, BbI3bIBACT MIPENOJaBaTEND).

[Ipy BBINOJHEHMM pEIICHUS YpaBHEHUS KaxJaoe JeiictBue Oynem
IPOroBapHUBaTh!

A MBI ¢ BaMU Tak)Ke BKJIFOYaeMcs B pabOTy U, B cIydae 3aTpyaHCHUH, Oyaem
MIOMOTaTh.

IIpumep 3. Pemuuth ypaBHEHHE

log.(x+3) = log,(4x — 15)

Kakum criocobom OyaeM peiath JaHHOE ypaBHEHUE?

Ipeanosaraemslii orBeT: CiocOOOM MOTEHIUPOBAHMSL.

IIpenogaBareas: [IpaBuiabHO!

Oo0yuaromuiicsa: Pemenue.

x+3 =4x —-15
3x =18
X=6

Jlemaem mpoBepKy:
l0g4(6+3) = log,(4-6 — 15)
log49 = 10949
[ToryuaeM BepHOE YHMCIOBOE pPABEHCTBO W TMOJA 3HAKOM Jiorapupma —
MOJIOKUTENbHOE YHcio. [loaToMy X = 6 sIBIsIeTcs KOpHEM JAHHOTO YpaBHEHUS U
3aMKChIBAEM OTBET.
IIpenoxaBaresib: 3amMedarenbHO!

5.IlepBuuHoOe 3aKkpensieHue (5 MHH.)

IIpenoxaBarenn: Cnenaem BeiBOABL. Ha 3TOM ypoke MbI: MOJy4HJIM HOBBIE
3HAHMSI, 3aII0JIHSUIA OITOPHBINA KOHCIIEKT, OTBEYaIu Ha BONpOckl. [lo3HakoMminch ¢
HOBBIM BUJIOM ypaBHeHu. Kakum?

IIpeanonaraemslii oTBeT: JlorapudmMuueckuMu ypaBHEHUSIMH.

IIpenogaBaresb: C KakuMu BUAAMHU JIOTApU(YMHUUECKUX YPAaBHECHUH MBI C
BaMU CETOJIHs Ha YPOKE MO3HAKOMUIIUCH?

Ipeanonaraembrii  orBer: J[Ba Buma: log.f(x)=b — mnpocreiimiee
JorapupMHUECKOE ypaBHEHHE U ypaBHeHHUe Braa 100,f(x) = log.g(x).
IIpenoxasareinb: Kaknmu criocobamu pemanu poCTENIINE

JorapupMUYECKUe ypaBHEHUS?

IIpeanonaraemslii orBer: Ha ocHoBaHuu ompezaeneHus jorapupma u
CHocO0 MOTEHIIMPOBAHUS.

IIpenonaBarenb: 3a ypok Mbl PELIWIN TPU JOTAPUPMUUECKUX YPABHEHUH.

B mnepBoM ypaBHeHuM pemeHue Hadaiu ¢ HaxoxaeHus OJ13. Bropeim
1aroM ObLIO pEHIeHHE NaHHOTO MPOCTEHIIEro JIOTapu(pMUUYECKOTO ypaBHEHUS
crocoOoM, OCHOBAaHHOM Ha ompezeneHuu Jjorapupma. W Tpermit mar —



IIPOBEPSIIU, SABIISETCA JIU HAJICHHOE 3HAaYEHHE KOPHEM YPAaBHEHUS B COOTBETCTBUU
¢ O13. (Caaiig Ne 17)

Btopoe u TpeTse ypaBHEHUS — ClI0COOOM NMOTEHIMPOBaHUS. T. K. OCHOBaHUS
jgorapu(MoB B 00€HMX dYacTSIX JAaHHBIX YpPaBHEHWW paBHbI, TO MPUPABHSIIN
BBIPQXEHUS, CTOSALIME TIOJ 3HAKOM  JIOTAapU(PMOB, COIVIACHO  CIOCOOY
«IOTEHIHpOBaHWEe». B  3THX norapuMuyYecKux ypaBHEHMSIX IPOBEpKa
COOTBETCTBUS IIOJIYYEHHBIX PEIICHUM IIPOM3BEACHA IYTEM IIOJACTAHOBKU B
UCXONHOE ypaBHeHHe. M momyuwsin, 4r0 BO BTOPOM YPAaBHEHUU IIPOBEPKA
II0Ka3aj1a, YTO HAWJIEHHOE PELICHUE SBJIAETCA NOCTOPOHHUM, TO €CTh, KOPHEN HET.
(Coaiin Ne 18)

A B TpeTbeM ypaBHEHUHM MPOBEPKA IOKa3ajla, YTO HANJIEHHOE 3HAYEHUE
SIBIISICTCS. KOPHEM JIaHHOTO Jiorapudmuyeckoro ypaBHenus. (Caaiig Ne 19)

CremnaeMm BeiBOABI — Curaiig Ne 20.

Ha cnenyromux ypokax IOJYYEHHBIE CETOAHS 3HAHUSA MPUTOIATCA UL
pelieHus 0oJee CIOKHBIX ypaBHEHU !

6. Ouenxku. CooOuieHne AOMAILIHEr0 3aJaHUsl, MHCTPYKTAK IO €ro
BbINOJHeHHIO (1 MHUH.)

CeronHst Bbl MOJIOJIIBI, aKTUBHO paboTtanu! BeicTaBUM OIEHKH, JIJISi 3TOTO
MOKAXKHUTE, KAKUE KETOHBI BbI MOJTYUYHIIA B TECUCHUE 3AHITUS.

IIpumeuanue: [IpenogaBarens BHICTABISAET OLICHKU U 03BYUHBAET UX.

JInst oTpabOTKM HABBIKOB PEIICHUS JIOTapU(PMUUYECKUX YpaBHEHHUM, S BaM
npejyiarar0 JIoMaillHee 3aJlaHue, KOTOpOe€ JaHO B OMNOpHOM KoHcmekTe. OHOo
COCTOMT W3 TpEX YpaBHEHUW Pa3HOM CIIOKHOCTH, KOTOPBIE pEIIAIOTCS
U3yYeHHbIMH criocobamu. Ha criepyromieM ypoke MOCMOTPUM, KTO CHpPaBUTCA,
OYJIyT JI CIIOKHOCTHU B €T0 BBITIOJIHCHUH.

7. Pediiexcusi (moaBeaeHue UTOroOB 3aHATHS) (2 MUH.)

W B KOHIIE ypoKa J1aBaliTe OIEHUM Ballld BrieyaTJICHU. UTo y3HAIM HOBOTO?
beimo nmm mHTEpEecHO, mo3HaBaTenpbHO? Kakue BO3HMKIM TPYIHOCTH B YCBOCHUU
HOBOTO MaTeprasia? CiioXHO Jii OBIJIO BaM BKJIIOYUTHLCS B yU€OHBIHN mporiecc?

s 9TOro s Tpeajiarard 3amoJIHUTh «JIUCT cCaMoOaHaau3a ACATEIbHOCTH
00y4JaroIIerocs».

Cracu6o0 3a ypok! (Cmaiig Ne 21)



3AKVIIOYEHUE

B nanHOW Meroamueckoil pa3pabOTKe MPEACTABICH OTKPBITHIM YpPOK
YCBOGHHUS HOBBIX 3HaHUM 10 Teme «JlorapupmMuyeckue ypaBHEHUS» 10
aucuuIuinHe «MartemaTukay.

B HéM paccMoTpeHbl mpocTeiIe BUJIBI JOorapu(PMUUYECKUX YpaBHCHUN U
CIIOCOOBI X pEIlIeHUA. bbUIM aKkTyallu3upoBaHbl caMmble HEOOXOIUMbIE 3HAHUS JIJIS
YCHEIIHOTO MOHWMAaHHUSI TaHHOW TEeMBbl. Y YUTHIBasi yPOBEHb 3HAHUI 00y4YaromIMXCs,
B KaueCTBE IIPUMEPOB B3SThI CaMbI€ MPOCTHIE YPABHEHHUSI, HA KOTOPBIX MMOKAa3aHbI
3Tambl pEHICHUs JIOTAapU(PMUYECKUX YpaBHEHUH, NPUMEHHMBIE U K Oolee
CJIOHBIM YPaBHEHUSAM, KOTOPbIE OyIyT U3y4aThCsl HA CAEAYIOIIMNX YPOKAX.

JJIsl TOBBIIEHHUS] MOTUBALIMK K U3y4aeMOM TeME, U K MaTeMaTUKe B LIEJIOM,
MOATOTOBJIEH JOKNaa Ha TeMy «JlorapuMbl B TOBCEAHEBHOM KU3HUY.

Jliist GoJiee ycnemHoro noHuManus Tembl «JlorapupmMuueckre ypaBHEHUS»,
SBJIAIOIICICS JOCTATOUYHO TSKENON [T TOHUMAaHUS, ObLUTH UCIIOJIb30BAHBI:

1. [Ipe3enTanus, B KOTOpoil Bcsa MH(poOpMaIus mpeacTaBieHa OJIOKaMHu.
Marepuasl noJlaH Mocjaea0BaTeIbHO OT IMOBTOPEHMSI MTPOUIEHHOIO MaTepHaia J10
C/EJIaHHBIX BBIBOJIOB [0 UTOTY ypokKa. Takxke ecTh cllaiiJipl ¢ PEIIEHHBIMU B XOJ€
ypoKa npumepaMu (IpernojaBaTesieM W OOydarollMMCS Ha MEJIOBOM J1OCKe) AJis
3aKpEIUICHHs] U3yYEHHOIO0 MaTepuania.

2. OnopHbI KOHCHEKT YpOKa, B KOTOPOM HEOOXOIMMO O00YyYaroIuMCs
BIIMCATh HEJAOCTAIOUINE MOHATHUS. 3/1€Ch OHU HE MPOCTO CHUCHIBAIOT HEOOXOANMBbIE
ONpEJENeHMs, MpaBuia, a BHUMATEIbHO YHUTAIOT MPEICTABICHHBI TEKCT U
BIUCBHIBAIOT MPOMYIIEHHbIE TEPMUHBI. B HEM JaHbl TpuUMEpbl B KadyecTBE
JoOMaltHero 3ananus. TpeTudt npumep Oojiee CIOXHOTO YPOBHS MJIsi CHIJIBHBIX
00y4Jarommxcs.

3. B kauecTBe pa3maroyHOro Marepuana — JIMCThl C HEOOXOJIMMBIMHU
MOHATUSAMU JUISl pEHIEHUSI TPOCTEUIIUX JTIOTApU(PMUUECKUX YPaBHEHUH.

4. Hcrnonp3oBaHa CUCTEMA BBICTABIEHUS OLEHOK C IPUMEHEHUEM
YKETOHOB.

B kxoHie ypoka mnpenojaBarenb HOpejaraeT 0OydarolIMMCs 3aIllOJIHUTh
«JIuct camoananmza qesTENbHOCTH 00yYaroIIerocs» it 00paTHON CBS3H.

VYuuThiBass BBIIE CKAa3aHHOE, JAHHBIA YpPOK IIO3BOJISIET pPEaln30BaTh
IIOCTABJICHHBIE LIEJIb U 3aJa4H.
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[MTPUJIOXXEHUE 1
Onopubulit KoHcnekm ypoxa
1)  Jlorapu¢gmMuyeckue ypaBHEHHSI — 3TO YypPaBHEHHS, COJCpIKaIIHe

HEU3BECTHOE (it U () B

2)  Ipocreiimee JorapudmMuyeckoe ypaBHeHHEe — 3TO YpaBHEHUE BUJIA

,Tne aub —uucna (@ > 0, a # 1), f(X) — HekoTopast GpyHKIIHS.

Nmeet CAMHCTBCHHOC PCHICHUC , OCHOBAaHHOC€ Ha

3) 3anummure npuMepbl NMPOCTEHIINX JorapupmMudeckux

YPaBHEHM U

4) Jlorapudgmuyeckoe ypaBHeHre BUaA:

log, f(X) = loga 9(x), tme @ > 0, a # 1, f(X) u g(X) — HekoTOpBIC PYHKIINH,

PaBHOCHUIIBHO CUCTEMCE!:

Cmoco0

5) IpoBepka KaKI0r0 U3 MOJYYeHHBIX KOPHeil 00s13aTe/IbHA!

1.ITpoBepka MyTEM MOJIYYEHHBIX peeHuin

B UCXOOHOE YPABHECHUE.
2.Haxoxpaenue o07acTH AOMYCTUMBIX 3HAUYCHUA (QYHKIUHU | ) WIH

. Torna KOpHSAMEU MOTYT OBITH TOJILKO T€ YHCJIa, KOTOPHIE IPUHAITICKAT ITON

o0acTu.

Jlomawnee 3a0anue
Pemmite ypaBHenusa. Odopmuth peiienne B pabodedt Terpaau. Ecim
IIOABATCA TPYOIHOCTHU B €ro BBIIIOJTHECHH U, IIoATrOTOBUTH BOIIPOCHI K
npernoaaBaTciIto.
1.log3(9-x) =4




2. log,(x + 3) = log,16
3" 10gy(2X2 + 1) =2



I[MPUJIOXEHUE 2
JIMCT CAMOAHAJIM3A AEATEJIbBHOCTU OBYYAIOLIEI'OCA

U3 IMPCAJIOKCHHBIX YTBep)KI[eHI/Iﬁ OTMCTb TC, C KOTOPBIMH ThI COI'JIACCH.

[0 MHe ObLIO HHTEPECHO paboTaTh Ha YPOKE.

[0 JlaHHAst TeMa MOHATHA JUIsI MEHS.

[0 B npouiecce paboThl y MEHsI BO3HUKIIU 3aTPYyIHEHHUS.
LI PesynbTaTom pabOTHI s TOBOJICH.

HOI[CJII/ICI) BIICUATIICHUSIMH 00 YPOKC: YTO IIOHPABHIIOCH HJIIM HC
IIOHPAaBUJIOCh




I[MPUJIOXEHUE 3

Jloxnao ooyuarowezoca na memy «/lozapugmot 6 noeceonesnol HcuzHu»

Jlorapudmbr n300penu aABoe y4EHBIX HE3aBHCHMO JPYT OT Apyra B Hadale
16 Beka. D10 moTnanackuii marematuk JlxoH Henep — m3oOperarens TaOIMIIbI
jorapuMoB U Hocr bropru — mBeHmapckuii 1 HEMEIKHH MaTeMaTHK, aCTPOHOM,
U3BECTEH KaK aBTOp Jorapupmuueckux tadbmaun. Vx nenp Oblia oqHa — JKelaHHue
JlaTh HOBOE YA00HOE CPECTBO apu(PMETUUECKUX BHIYUCICHU.

VYuéHblii 1 M300peTarenb, OCHOBOMOJIOKHUK COBPEMEHHOM KOCMOHABTUKH
Koncrantun Onyapaosuu [{unonkoBckuii mpumMeHus JjorapudMbel sl pacyéra
CKOPOCTH PAKETHI.

Jlorapugmsl ectb B My3bike. OKa3bIBaeTcs, KaKias KJIaBUIIA pOsUIs €CTb
Jorapu@msl ynciaa KoJeOaHu COOTBETCTBYIOIIETO 3BYKa.

Hcnons3ytorcs B OWONOTMU I ONpPENENeHUs TOYHOIO BO3pacTa
VICKOITA€MBIX ITOPOJ ¥ )KMBOTHBIX.

Jlaxxe B cmopTe HUCHOAB3YIOTCA Jorapupmel. UYuCIO KpyroB HIpsl

M0 OJIUMIUNCKOM CUCTEME PACCUMUTHIBACTCS C TIOMOIIIBIO JIOTapru(PMOB.


https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D0%B9%D1%86%D0%B0%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B3%D0%B0%D1%80%D0%B8%D1%84%D0%BC
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0_%D0%A6%D0%B8%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B3%D0%BE
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%B8%D0%BC%D0%BF%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

MPMJIOXEHUE 4

Onpenejaenue Jorapupma:
Jlorapudmom urcia b 1o 0CHOBaHHIO a Ha3bIBACTCS [TOKA3aTe/Ib CTEICHH C,

B KOTOPYIO HY>KHO BO3BECTH @, YTOOBI TTOJTYyIHUTH D.
log.b=c
a*=b
rac
a>0,a21lub>0

OcHOoe8HOe
no2apugmudeckoe moxkodecmeo

log, 6

d — 6

OencrBue HaxoxgeHun norapudpma
4yucrna Ha3blBaeTcs
Jsio2apugpmuposaHuem

1) log_1=0
2) log_a=1
3) log_bc=log_b+log, c

b
4) log,—=log_b—log_c
c

5) log , b7 = %logab

6) log b—128:2
log_a




ITPUJIOXXEHHUE 5
Aemopckaa npesenmayus

Caaiig Nel

OTKPbITbIA YPOK
«Jlorapupmuueckue
YPaBHCHU S

MunucrepcTBo 00pa3oBaHusi U Hayku Xa0apoBcKOro Kpasi
KPaeBoe rocylapcTBeHHoe OI0ZKEeTHOE

npodeccuoHaIbHOE 00pa3oBaTesibHOE yupexaenue Ne 16
umeHu I'eposi CoBetckoro Corw3sa A.C. [1anoBa

[Ipenonpasaresb MaTEMATHUKHU:
Makcumenko H. B.

Caaiig Ne2

J1o6pbili OeHb!

Mbi cloga NpULWIAKN YYUTDLCA,
He neHutbca, a TpyanUTHCA.
Paboraem crapatenbHo,

Cnywaem BHMMmaTenbHo!



Caaiig Ne3

«YpaBHeHMe — 3TO 30/10TON KoM,
OTKpPbIBAlOLWMUIA BCe MaTeEMATUYECKHe
ce3ambli».

CmaHucnaes Kosanos

Caanig Ned

OnpepeneHue norapudma

Nlorapudmom umncna b no
OCHOBAHMIO 0 Ha3blBaeTCA NOKa3aTenb
CTENEHMU C, B KOTOPYIO HY>KHO BO3BECTU 4,
yT06bI NONYUUTD b.
log.b=c
a‘=b
roe
a>0,az1lub>0



Caaiig Ne5

YCTHbIU CYET:

* log,16 =
*log,2 =
* logg16 =
* log,32=
* log,3 =
*log,s1=

Caaiig Ne6

Mpumep NnoKkasatenbHOro
VpPaBHEHUA, peaemoro C
NOMOLLbIO sIorapudma:

5*=7

X = 5Iog57

Xx=log 7



Caaiig Ne7

OnpeaeneHue norapupmunyeckoro
YpaBHEHHUA.

Jlorapudmunyeckue
YPaBHEHUA — 3TO YpaBHEHMUA,
coaep’Kawime HeM3BeCTHOe noAa
3HaKom norapudma u (unn) 8
ero oOCHOBaHUM.

Caaiig Ne8

Norapudmunyeckue
ypaBHeHUA 6biBaloOT:
npocmeuwumu
u
ceooawumMucs K
KeaopamHbim.




Caaiig Ne9

PyHKYUSA
y =log, (x — 3)

0o0®:
x-3>0
x>3

Caaiig NelO

MpocTteiiwee norapupmumuyecKkoe
YpaBHeHUe — 3TO ypaBHEHMe BUAA

log, f(x) =b,
rapea>0,a#1,
f(x) — HekoTOpaa PyHKUMUA.

UmeeT egUHCTBEHHOE
pelwieHue

fix)=a*
OCHOBaAHHOE Ha onpeaeneHnmn
norapudpma.




Caaipg Nell

Mpumepbl npocTenLnx
norapupmmueckmnx ypasHeHuUn:

*log,x=3
*log,(x+1)=3
*log, (2x—-9) =1

Caaig Nel?2

Paccmotpum norapupmuueckoe
ypaBHeHUe BUAa
log,, f(x) = log, g(x),

rgea >0, a # 1, f(x) n g(x) — HeKoTOpbIE

dyHKUUN.
OHO PaBHOCU/IbHO CUCTEME:

~ f(x)>0,
g(x)>0,
_ flx) = g(x).

A




Caaiig Nel3

log,x = log,(x + 3)
log;(2x - 9) = log;(x + 11)

log,(4x - 8) = log,10

Caaiig Neld

O6sasarensHa nposepkal

1.MpoBepKa NyTém NoACTaHOBKMU
NOJIYYEHHbIX peleHun
B UCXOAHOE ypaBHEHMUe.

2.HaxoxkaeHune obnactu gonycTtMmbix
3HayeHun pyHKkuum (0A3) nan
009P. Toraa KOpHAMMU MOryT 6biTb
TOJ/IbKO Te YUCa, KoTopble
NPUHagNeXart 3Ton obnacrtu.




Caaiig Nelb

STanbl peweHua norapudmmyeckmux
VPaBHEeHUM:

1. Haititn obnactb AONYCTUMDIX 3HAYE€HUI
(043) nepemeHHOM.

2. PewnTtb ypaBHeHuUe, BbibpaB cnocob
peweHus.

3. NMposepuTb HaNAEHHbIE KOPHU
NoACTaHOBKOM B UCXOAHOE ypaBHEHUE
WU BbIACHUTb, YAOBAETBOPAIOT /I OHU
ycnosuam Of13.

Caaiig Nelb6
AT DU3KYNIBLTMUHYTKA
: V - Mbi pewianu, Mmbl pewianu

Mbi peLllanan, mbl pellanun.
YTO-TO OYEHb MblI YCTalN.

Mbi ceityac notonaem, (LLaeu Hozamu Ha mecme
noo c4ém yyumens.)

Pyuykamu noxnonaem. (Xsnonku e nadowu.)
Pa3 npucagem,
(Mpucedarus.)

BbicTpo BcTaHeMm, ([Tosopomsbl mynosuwia. Xoovba
Ha mecme.) YnbibHémcA. Tuxo cagem.



Caaipg Nel7

Mpumep 1.

Pewntb ypaBHeHuUe
log (4 +x) =2
0A3:4+x>0
Xx>=-4
52=4 + x
x=25-4
x=21
Yucno 21 ygposnersopsaer 043 (21 > - 4).
OtBert: x=21.

Caaiig Nel8

Mpumep 2.
PewunTtb ypaBHeHue
log(2x + 3) = log(x + 1)
2x+3=x+1
XxX==2
MpoBepKa:
log:(2:(—2) +3) =log;(—2 + 1)
logs(-1) = logs(-1)
T. K. 0bnactb onpeaeneHna norapmdmuyeckomn

GYHKLUUU — MHOXKeCTBO BCexX

NONOXUTENbHbIX YMCen, To X = —2 He
ABNAETCA KOPHEM AaHHOro ypaBHEHMUA.

OT1BeT: KOPHEM HeT.




Caaiig Nel9

Mpumep 3.

Pewntb ypaBHeHuUe
log,(x+3) = log,(4x — 15)
x+3=4x-15
3x=18
X=6
Mposepka: log,(6+3) = log,(4:6 — 15)

log,9 = log,9 — BepHOe uncnosoe
PaBEHCTBO

OTBeT: X = 6.

Caaiig Ne20

BbiBOAbI: paccmoTtpenu 2 Buga
norapndmunyecKux ypaBHeHUM.
1) log,f(x) = b, pewaemoe Ha
OCHOBaHUM onpegeneHus
norapudma;
2) log, f(x) = log, g(x),
pewlaemoe cnocobom
NOTEHUMNPOBAHUA.



Caaiig Ne 21

Cnacmnbo 3a
YPOK:




