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1. HosicHUuTEJLHAS 3aNHCKA

Metonuueckrue peKOMEH/Ialluu 1O BBIMOJIHEHUIO MPAKTUYECKUX U CAMOCTOSITENIbHBIX padoT
NPEICTABISIIOT COOOH 4YacTh y4eOHO-METOAMYECKOTO KOMIUICKTa IO Yy4eOHOW UCIMILIMHE
Maremarrka u cooTBeTCTBYIOT TpeboBanusM GI'OC TpeTbero mokojaeHus U padboueii mporpamme 1o
JUCLUILINHE.

[lenbto co3manusi pa3pabOTKH SBISETCS OKa3aHHWE TOMOILIM CTYyAEHTaM IEpBOro Kypca B
OCBOGHHH Yy4eOHOT0 Marepuaja M0 IUCIHUIUIMHE B YUPEXKICHHUSIX CPEAHEro mpodeccnoHaIbHOTO
o0OpasoBaHus.

B cBs131 ¢ BBenieHHEM B 00pa30BaTeNIbHBIN MpoIiecc HOBOro denepansbHOro rocy1apcTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa, KOTOPbIH OPUEHTUPOBAH Ha BBIPAOOTKY y CTYICHTOB OOINHUX U
poeCCHOHAIBHBIX KOMIETEHIIMI — Habopa 3HAHWM, YMEHHIA, HaBBIKOB U JIMYHOCTHBIX Ka4yeCTB,
KOTOpbIE MO3BOJISAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE Tpyda, Bce Ooiee
aKTyaJbHOW CTAHOBMTCS 3a/1a4a OpraHU3aluy IPAKTUIECKON pabOThI CTYAEHTOB.

[TpakTrueckue 3aHATHS SBISIOTCS BakHOM ¢GopMoii 00pazoBaTenbHOrO IMpolecca U
HaIpaBJI€Hbl HA SKCIIEPUMEHTAJIbHOE NOATBEPKACHUE TEOPETUUECKUX MOJIMKEHUN U (hOpMUPOBaHKE
y4eOHBIX H MNpo(ecCHOHANbHBIX MPAKTUYECKUX YMEHHM, OHHM COCTABISIOT BaXKHYIO YacTh
TEOPETUICCKON M MPOPECCHOHATHLHON MPAKTUIESCKOH MTOATOTOBKH.

HeoOXoquMbpIMU ~ CTPYKTYPHBIMH ~ DJIEMEHTAaMH  MPAKTHYECKOTO  3aHATUSA, I[OMHMO
CaMOCTOSITENIHOM IS TEIIbHOCTHU CTYACHTOB, ABJISIOTCA HHCTPYKTaX, IPOBOJUMBIN IIPEII0O/1aBaTelieM,
a TakKe aHalu3 U OIEHKAa BBIIOJHEHHBIX pabOT U CTENEeHU OBIAJACHUS CTYyJIECHTaMHU
3aMJIaHUPOBAaHHBIMU YMEHMSIMH. BBINONIHEHNIO MPAaKTUYECKUX 3aHATUN TNPENLIECTBYET IpPOBEpKa
3HaHUH CTYIEHTOB - UX TEOPETUUECKOM TOTOBHOCTH K BBIIIOJIHEHUIO 3a/1aHus. [ [pakTnueckue 3aHsaTus
HOCST PeNpOyKTUBHBIN XapakTep. PaboThl, HOCsAIINE pENTPOAYKTUBHBIN XapaKkTep, OTIIMYAIOTCS TEM,
YTO MPH UX MPOBEICHUH CTYACHTHI MOJIB3YIOTCS MOAPOOHBIMU HHCTPYKIUSAMHU, B KOTOPBIX YKa3aHBbI:
1enb paboThl, MOSCHEHUsS (TEOpHsl, OCHOBHBIE XapaKTEpUCTUKH), OOOpylOBaHUE, ammnaparypa,
Marepuanbl M HUX XapaKTepUCTHKH, TMOPSAOK BBHIMOJIHEHHS paboThl, TaOMMIbI, BBIBOIBI (0€3
(hopMyIHPOBKH), KOHTPOJIbHBIE BOIIPOCHI, ydeOHasl U CelMalibHas JIUTeparypa.

O1eHKH 3a BBIIOJHEHNE MTPAKTUYECKUX PaOOT BHICTABISIOTCA 10 NATHOAIIBHON cUCTEME U
YUUTBHIBAIOTCS KaK MOKa3aTeu TEKYLIeH yCreBaeMOCTH CTY/IEHTOB.

Meroauueckass pa3paboTKa COAEP)KUT BCE CTPYKTYpPHBIE SJIEMEHTHI JAJsl OpraHu3aluu U
MIPOBEJCHUS] MPAKTUUECKUX 3aHATUH. [lpakTuueckue 3aJaHus MPENCTaBIEHBl Pa3HOOOPa3HOIro
XapakTepa B HECKOJIIBKMX BapMAaHTax M Pa3HOM CTENEHU CIOXHOCTU. HekoTopble conepkar yCTHbIE
3a/1aHusl 0a30BOTO YPOBHS («OTBETUTH HA BOIIPOCHI»), BBIMOIHEHUE KOTOPIX 0053aTeNIbHBI, /ISl TOTO
4TOOBl MPUCTYMHUTh KO BTOPOMY OJOKY — peIIeHHE NPAaKTUYEeCKUX 3aJaHUi 10 BapUaHTaM.
WHTepecHbIMU SBISIOTCS 3a/aHus - 3amoiHM Tabnuny. Takue 3agaHus TpeOyrOT TBEpAbIX 3HAHUN
TEOPETUYECKOT0 MaTepHalla U ONPEIEICHHBIX BBIYUCIUTEIBHBIX HABBIKOB 10 TEME.

Lenu npakmuyeckux u camocmonsmenbHbIX3aHAMULL:

-[IOMOYb CTY/I€HTaM CHCTEMaTU3UPOBaTh, 3aKPEIUTh U YIIIyOUTh 3HAHUS TEOPETHUECKOT0 XapaKTepa;
-HAyYUTh CTYIEHTOB IIpHEMaM pEUIeHHs MNPaKTHUECKUX 3a]a4, CIO0COOCTBOBATh OBJIAJCHUIO
HABBIKAMH M YMEHHSIMH BBITIOJIHEHUS! PACUE€TOB, rpauecKiX U APYrUX BUJIOB 3aJaHHUIA;

-HAy4YUTh UX MOJIB30BaThCs CIIPABOYHOM JINTEPATypOil U TabIuamu;

-popMupoBaTh yMEHHE YUYUTHbCS CaMOCTOSTENIbHO, T. €. OBJIAJEBaTh METOAAMH, CIOCOOAMHU U
prUeMaMy CaMOOOY4EHHUs, CAMOPA3BUTHS U CAMOKOHTPOJISL.

B pesynbrare npoBeaeHNs NPAKTUUECKHUX 3aHATHH 0 JUCIMILIMHE «Maremaruka» CTyAeHT JOJKEH:
3HATh:

- 3HAUEHUE MATEMaTHMYECKON HAyKu Ul pelIeHMs 3a7ad, BOSHUKAIOUIMX B TEOPUU U NPAKTHUKE; -
LIIMPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTb MPUMEHEHUs MaTeMaTUYeCKUX METOJ0OB K aHAIM3y U
MCCIIEIOBAHMIO MTPOLIECCOB U SBJICHUN B MPUPOJIE U OOIIECTBE;

- 3HAYE€HHE MPAKTUKU M BOMPOCOB, BOZHUKAIOUIUX B CaMOM MaTemaruke JUisi (GopMUpOBaHUS U
pa3BUTHS MAaTEMAaTUYECKONW HAyKH; UCTOPUIO Pa3BUTHS MOHATUS YUCIIA, CO3AAHUS MAaTEMATUYECKOTO
aHaJIM3a, BO3HUKHOBEHUS U Pa3BUTHSI TEOMETPUH;



- YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTMKHA MaTeMaTHYEeCKUX PAcCyKICHNUH, UX TPUMEHUMOCTh BO
BCEX O0JIACTSIX YEIOBEUECKON EATEIIbHOCTH;

- BEPOSATHOCTHBIM XapaKTep Pa3IMYHbIX MPOIECCOB OKPYKAIOLIETO MUPA.

yMeThb:

- HaXOAWTh 3HAYCHUS KOPHS, CTENEHH, Joraprudma, TPUrOHOMETPUIECKUX BBIPAKEHHH HAa OCHOBE
OTIpEICIICHUS]; BBIMOMHATH TNPEOOpPa30BaHUS BBIPAKEHUH, NPUMEHsAS (OpMYINbI, CBS3aHHBIE CO
CBOICTBaMH CTENEeHEH, Jorapu(MoB, TPUTOHOMETPHUYECKUX (PYHKINI;

- BBIUMCIIATH 3HAYCHHE (QYHKIUH IO 33JaHHOMY 3HAYCHUIO apryMEHTa; ONpEAEsTh OCHOBHBIC
CBOMCTBA YHCIIOBBIX (DYHKINH; CTPOUTH IpapuKu N3y4eHHBIX QYHKIUH;

- HaXOAWTHh NPOU3BOAHBIC PIEMEHTAPHBIX (YHKIMH; MCIIOIb30BaTh MPOU3BOJHYIO JUIS H3y4YCHUS
CBOMCTB (YHKIMH U TOCTpPOCHHS TpadUKOB, NPUMEHATH MPOU3BOAHYIO IS HAXOXKICHUS
HanOOJIBIIETO U HANMEHBIIETO 3HAUCHHS;

- pemaTth panyoHaIbHBIE, ITOKa3aTelbHbIE, JOrapu(MHUUECKHe, TPUTOHOMETPUYECKHE YPaBHEHNS,
CBOAAIIMECS K TMHEWHBIM U KBA/IPAaTHBIM, a TAKXKE aHAJIOTUYHbIC HEPABEHCTBA U CUCTEMBI;
UCTIONIB30BaTh Ipauyecknuii METO/ pPelIeHHs ypPaBHEHHUI 1 HEPaBEHCTB;

- pemiath IpocTeiire KOMOMHATOPHBIC 3a7a4d METOIOM Iepedopa, a TakkKe C HCIOIb30BAaHHEM
M3BECTHBIX (POPMYIT; BEIUMCIATH BEPOATHOCTH COOBITHI HAa OCHOBE MOACYETA YHCIIA UCXOIOB;

JlanHy10 pa3paboTKy MOTYT HCIIOJIB30BATh CTYIEHTHI IS CAMOCTOSITEIbHOW pabOTHI, a TAKKE
MIPETOIaBaTeNN IPHU MPOBEACHUH MPAKTUYECKUX 3aHITHH 110 MaTeMaTHKe.



2.1lepeyeHb NPaAKTHYECKUX PA0OT /ISl CTYAIEHTOB CIIeNMAJILHOCTEM

I'naBa Tema npakTrdecKor paboThI
I'maBa 1. [IpakTnueckast padora Ne 1. Penienue kBajipaTHbIX YPaBHEHU U HEPABEHCTB
HenictBurensuble | [IpakTudeckas padora Ne 2. Pemenue ypaBHEeHUH U HEPABEHCTB C TIOMOIIBIO
qucua KBaJPaTHBIX YPaBHEHUN
I'maga 2. [IpakTrueckas padota Ne 3. VrporeHue BhIpaKEHUN COlepiKallne CTCIICHH
Crenennas 1 KOpHU
byHKIIUS
[iasa 3 [Ipaktuyeckas padora Ne 4. [IpumeHeHne CBOMCTB MOKa3areabHON (QyHKIMN
HOKaJ;aTeJII;HaH 1IDH PCIICHIH 33181 =
- [IpaxTnueckas padora Ne 5. PemieHue nokazaresibHbIX YpaBHEHUN U
HEPABEHCTB
[Tpaktuueckas padora Ne 6. [IpumeHeHue onpeaenenus orapudma u
CBOMCTB IIPU PELLIECHUH 3a/1a4
[1aBa 4. [IpakTuueckas pabora Ne 7. [Toctpoenue rpadukoB gorapupMuuecKux u
Horapﬂq)Mqu(;Ka;{ IIOKa3aTCJIbHbBIX q)YHKHI/If/'I
GyHKIU [TpakTuueckas padora Ne 8.ITonstue norapudma. CoiicTBa sorapupmMos.
[IpeoOpa3oBanue ¥ BEIYUCICHHE 3HAYCHHUH JIOTapUPMHUECKUX BBIPAKESHUH
[TpakTuueckas pabora Ne 9. Pemienne norapuMuueckix ypaBHEHUN
[TpakTuaeckast padora Nel(. Pemenne norapuMudeckux HEpaBEHCTB
[Tpaktuueckast pabota Ne 11. OcHOBHBIE MOHATHS M AaKCHOMbBI CTEPEOMETPUU
I nasa 5. [IpakTnueckast pabora Ne 12. AKCHOMBI CTEPEOMETPHUH U CIEJICTBUS U3 HUX
1IapasnensaocTs [IpakTuueckas pabota Ne 13. [lapamienbHOCTh MPSMBIX B IPOCTPAHCTBE
MPSIMBIX U
TOCKOCTEI [IpakTuueckas pabora Ne 14.CkpenuBaroniiecs npsmole
[Tpaktuueckas padora Ne 15. ITapamienbHOCTh NPSIMON U TIJIOCKOCTH
[TpakTuueckast pabora Ne 16. IlapamienbHOCTh BYX IJIOCKOCTEH
[IpakTnueckast pabora Ne 17. IleprnieHauKkyisip U HaKJIOHHas
ITpaktuyeckas padora Ne 18. Pemenue 3a1a4. IlepneHiukynsp v HakJIOHHasI
[IpakTnueckast pabora Ne 19. [leprnieHIuKyIsIpHOCTh IPSIMOM M TNTIOCKOCTH
I'maBa 6. [IpakTnueckoe 3anstue Ne 20. HaxoxeHue yrna Mexay OpsiMbIMU B
IlepnenIMKyYASAPHOC | IPOCTPAHCTBE
Tb NPSMBIX U [IpakTueckast pabora Ne 21. HaxoxaeHue yria Mexy NpsMoi u
IJIOCKOCTEH IIJIOCKOCTBIO
[Tpaktuueckas padora Ne 22. HaxoxaeHue IBYTpaHHOTO yIiia
IIpaktnyeckas pabora Ne 23. [IpuMeHeHHe NepreHAUKYIIPHOCTH
IJTIOCKOCTEN NIPH PEIICHUU 3a1a4
I'masa 7. [TpakTuueckast pabota Ne 24.Perienne mpocTeldmx KOMOMHATOPHBIX 3a7a4
Kombunaropuka
IIpaktuyeckas pabora Ne25. Pemenue 3a7a4 Ha BBIYUCICHUE KIACCHUECKON
I'maBa 8. BEPOSITHOCTH
Onementsl Teopun | [Ipaktuueckas pabora Ne 26. Penenue 3a1a4 BEpOSITHOCTHBIMH METOIaMHU
BEPOSITHOCTH [Ipaktuyeckas padora Ne 27. Boruncienue BeposTHOCTEH HE3aBUCUMBIX
coOBITHH
IIpaktuyeckas padora Ne 28. [TocTpoenue u npeodbpazoBanue rpaduxos
TPUTOHOMETPUUYECKUX PYHKIUN
I'maBa 9 . [Tpaktuyeckas padora Ne 29. OcHOBBI TPUTOHOMETPHH
Tpuronomerpuuecku | Ilpakruueckas padora Ne 30. [Ipumenenue Gopmyi npuBeneHus s
e Gpopmyibl YIPOUIEHUS] BBIPAKEHUM

[IpakTuueckast pa6ota Ne 31. opmysnbl CyMMBI U pa3HOCTH
TPUTrOHOMETpUYeCKUX QyHKIMHI. TpuronomMerpuyeckue npeodpasoBaHus




I'maBa 10.
TpuroHoMeTprUeCKH
€ YpaBHECHHS

[Ipaktuyeckas pabora Ne 32.
ypaBHEHUH

Pemenue npocTenmmx TpPUroHOMETPUYECKUX

[IpakTnueckast padora Ne 33. PenieHre TPUrOHOMETPUYECKUX YPABHEHUM

[TpakTrueckas padota Ne 34. [IpocTpancTBeHHbIE GUTYpbl. MHOTOTPaHHUKH

[IpakTrueckas padota Ne 35. HaxoxaeHue muiomaay napajiesienunena u

I'maBa 11. HPSIMOM IPU3MBI
Mhnuororpannuku | [Ipaktuuaeckas padota Ne 36. HaxoxxaeHue TIIomaan NoiaHoi 1 G0KOBOM
ITOBEPXHOCTH NTUPAMMIbI
[IpaxTnueckas padora Ne 37. HaxoxaeHue mioniaieii MHOTOIpaHHUKOB
[Tpaktuueckas padora Ne 38. BekTopbl B IpOCTpaHCTBE
r 12 [TpakTrueckas padora Ne 39. KommnHeapHbie 1 KOMIIaHAPHBIC BEKTOPBI
B;(Ti)i)bl 'B [TpakTtrueckas padora Ne 40. [lefictBust Hax BekTopamu. [locTpoerne
IpOCTpaHCTEe [IpakTnueckas padora Ne 41. BeruncineHnue KoopAnHAT BEKTOpa, JUIMHA
BEKTOpa
[Tpaktuueckas padota Ne 42. CkansipHOE MPOU3BEICHUE BEKTOPOB
[Ipaktuueckas pabora Ne 43.[{ununnp. Konyc. OnpeneneHue, 31eMeHThI
uryp
ITpaktrueckas padora Ne 44. [Tunmunnp. Konyc. Pemmenne 3amau
asal3. [Ipaktuueckas padota Ne 45. HaxoxaeHue miomaan mOBEpXHOCTH
Tena n moBepxHocTu | LWHIUHADPA
BpaILEHUS [Ipaktuueckas padota Ne 46. HaxoxaeHue miomaan MoBEpXHOCTH KOHYCa
[MpakTuaeckas padora Ne 47. Chepa u map. BzanmHOE pacmoiokeHue
cdepsbl U IIOCKOCTH
[Ipaktuyeckas padora Ne 48. YpaBHenue chepsl
[IpaxTuueckas padora Ne 49. HaxoxneHne Mponu3BOAHBIX AIEMEHTAPHbBIX
I'maga 14. dyecmit
IIpousBonHas u ee
FeoMeTpHYCCKHUE [IpakTuueckas pa60TavN9 50. ITpousBonnas. [IpaBuna quddepenunpoBanusi.
CMBICIT [Tpon3zBoaHast CIOKHON (PYHKIIUU
[IpakTnueckast pabora Ne 51.I'eomeTpruyeckuii CMbICI IPOU3BOIHOM
I'maBa 15. IIpakTtrnyeckas pabora Ne 52. HaxoxaeHue Touek MakCUMyMa 1 MUHHMYyMa
[Ipumenenue IIpaktnyeckas padora Ne 53. HaxoxaeHue npoMexyTKOB MOHOTOHHOCTH
IIPOU3BOIHOM K (byHKIIMHI
UCCIIEJOBAHUIO IIpaktuyeckas padora Ne 54. MccnenoBaHue U NocTpoeHue rpadukoB
byHKIMH (YHKIIMN ¢ TOMOIIBIO MPOU3BOAHOM
IIpaktuyeckoe 3anarue Ne 55. I[Tonsatue nepBooOpa3Hoi U
HeomnpeaeneHHoro uHTerpaia. CoiicTBa
I'maBa 16. [Ipaktuyeckas padora Ne 56. BoruncieHnue HeonpeneneHHbIX UHTETpalloB,
WuTerpan WCIOJIb3Ysl TAOJIMIlY HHTErPajoB
IIpaktuyeckas padora Ne 57. Boruncienue onpeaeaeHHOro HHTerpail.
®opmyna Helotona-JleiOnuma
[Ipaktuyeckas pabora Ne 58. dopmyna Herorona-Jlelionuna. Beruncienne
TJTONIAY KPUBOJHUHENHON Tpanenuu
[IpakTueckast pabota Ne 59. Haxoxaenue o0bEmMa MpsiMOyroiabHOTO
NapaJuIeJICIUIENA U €T0 JIEMEHTOB
I'maBa 17.

OO0BEMEBI TEN

[Tpaktuueckas padota Ne 60. Brruucienue oobema mupamMu bl

[Tpaktuyeckas padora Ne 61. Boruncnenue o6bemMa KOHyca U IIMITMHIPA

[IpakTrueckast pabota Ne 62. Beruucinenue o0bema 1apa u ero yactei

I'nmaBa 18.
Crarucrtuka

[TpakTudeckast pabota Ne 63.Berancienue cpeHero apugmMeTuueckoro,
MaTE€MaTHYe€CKOTO OKMIAHUS U JUCTIEPCUM CIIYYaHHOU TUCKPETHON
BEJINYMHBL.




3.TeopeTnueckue cBeIeHUsI M MeTOAUYECKHE PEKOMEHAAIMH 110 IJIaBaM
I'maBa 1. JlelicTBUTeJbHBIE YHCIA
Teopernueckue cBeJleHUsI M MeTOAUYECKHE PEKOMEHIAllUH

OmHMM U3 caMbIX OCHOBHBIX MOHSTUI B MAaTEMATUKE SIBIISICTCS YUCIIO.
Hamypansnwie uucna: ¥ = {L23.4...},
Llenvie uucna: Z ={---=‘3=—3 L0125, }
Payuonanvnvie uucna: Q = { m/n, rae m — menoe YUCIO, a N — HATYPaIbHOE | .
MO’KHO TaK)Ke CUUTAaTh, YTO PAIIMOHAIILHBIC YHCIIA - 3TO OECKOHEUHBIC IEPUOTUUSCKUE
JECSATUIHBIE IPOOH.
HppanroHanbHbIe YKClIa — 3TO YKCIIa, HE IPEICTaBUMbIEC B BUIE OOBIKHOBEHHOM JIpo0H, T.C.
OCCKOHEUHBIC HETIePUOAMUYECKHE JeCATHIHbIe poou. Hampumep: n = 3,1416...,e =
2,7182...;¥2=1,4142...

Bce ati ynciia Ha3eIBAIOT AEHCTBUTEIBLHBIMA YHACIaMU — R.

¢, ecImc =0
f-{

Onpeodenenue MOOYIS YUCiaA: —a, ecmi g <0

i o
Ocnosnoe ceoticmeo Opobu: ke k.
a ¢
—=—ad =k

Ocnosnoe céoticmeo nponopyuu: ¥
Onpeoenenue npoyenma: 1% - 3to 1/100 gacts uncna.

750 (-%] x=1225 - n,sj.

Ilpumep: Haiitu X, ecinu
Pewenue:

(-7.5): [—l] =752=15
E ;722,5:(-05)=-225:5=-45;15-x=-45;x=-45:15=-3,
Omeem: — 3.
I'maBa 2. Crenennas pyHkunus
Teoperuyeckue cBeleHUs] H MeTOAUYECKHE PEKOMEHAALUN

a-a-—a=a"

gara
Beipaxenune — "F= Ha3bIBAETCs CTENEHBIO uncia a. [Ipu 3Tom a — Ha3bIBaeTCs
OCHOBaHHEM CTEIIEHHU, a N — [10KA3aTEJIEM CTETIEHH.
3anuch 03HayaeT ynoOHOe COKpaIeHne — BMECTO TOT0, YTOOBI KaX/Iblii pa3 Mmucarb
pou3BeIeHUe OOJIBIIOrO KOJMYECTBa MHOKHUTENIEN CTaJIM UCIIONB30BaTh YIOOHYIO U KPaTKyIo
3aIHCh.

CaoiicTBa CTeNeHH C HATypaJbHBIM IIOKa3aTEJIEM
1 _
a” = d;
1) ’

2) amra =a

m+n

3) a™:a® =a™ " @ *0);

(am]n = g™,

4)
g @0 = (@)
6) o = ()" (b=0).

CreneHs ¢ HeJbIM IOKa3aTeJaeM
a® m=n
UToObI MOTYYHUTH BBIPAKEHUE ~ JOCTATOYHO B TPETHEM CBOMCTBE MOJIOKHUTH: U MBI
o0 _ m m o

a =aT:a" =1(a+ 0).

MOJTYYUM: (a+ 0)
Jns oTpuLaTenbHOroO MoKa3aressi CTENEH! JOCTAaTOYHO B3SITh B TPETHEM CBOMCTBE B

-n — 0 no_ 1
m = 0. a =a:da = .
KauecTBe Torna noayuum: a® (@ #0);


http://interneturok.ru/ru/school/algebra/11-klass/bzadachi-iz-egeb/povtorenie-pokazatelnaya-funktsiya-pokazatelnye-uravneniya-teoriya#videoplayer
http://interneturok.ru/ru/school/algebra/11-klass/bzadachi-iz-egeb/povtorenie-pokazatelnaya-funktsiya-pokazatelnye-uravneniya-teoriya#videoplayer

JUTSL CTETIEHU C IEJIBIM [TOKa3aTesieM BCE OCTalIbHBIE CBOMCTBA, YXKe ONPEAEIEHHBIC IS CTEIICHH
C HAaTYpaJbHBIM ITOKA3aTeJIEM COXPAHSIIOTCS.
Ceolicmea cmenenu ¢ yeiim NOKa3amenem:

al = aq;
1) !

0

a =1(a+0);

3) a™:a® =a™ ™ (a+ 0);

(am]n = g™,

4)
5) o5 = (@)
g 7" E=0)

—H

=1
7) @ - Eﬂ- (ﬂ- # Dj:
— b
g O =0r @bz
O606H_H/IM HOHHEI/Ie CTel‘!ﬂeHI/I AJI1 palliOHAJIbHBIX IMOKa3aTeleH. PaCCMOTpI/IM

(an)™ = an " =g™m

a>=0
BBIPAXKEHUE: . Ho st cityyas MBI [TOJTYYHJIH OTIPE/IeJICHHE KOPHS N-
m
[} - [} | E—
. (x"=y(x>=0)=>x="y). an =Y am™ a = 0.
Oli cTeneHn Torna: VISt

Ceoiicmea cmenenu C PAUUOHAIbHBIM ROKA3AMEIEM .
1
- = d;
1) !

2) a’ =1 (a+# 0);
3) a™:a® =a™ ™ (a+ 0);

(amjn = g™",

4)
5) rij” = (ab)™;
0 S=O" k=0

- J—

@ = F @z 0);
™ =" (ab=0),

8)m

n o= 3 gm
9) an va™ a = 0.

JlelicTBUS ¢ YMCIaMH
C MHOXCCTBAMHU HATYPAJIBbHBIX, HEJIbIX U PAIMOHAJIBHBIX YUCEI MOXKXHO ITPOU3BOAUTH
oTIepaIuy CIOXKEHUS, YMHOXKECHUS U JeNeHusl. PaccMoTpuM omnepaiuu 6o3edenue 6 cmenens u
usenedenue KopHs.

ChoxxeHnne M BbIYMTaHUe KOPHeH. UTOObI MPOU3BECTH CIIOKEHUE U BHIYUTAHUE KOPHEH,
CHayajia KOpHU MPUBOASAT K MPOCTEHUIIIEMY BHLY, @ 3aTE€M BBITIOIHSIOT IPUBEACHUE MTOT00HBIX
YICHOB

Ilpumep 1.

YMHOKeHUE U 1eJIeHHe KOPHeH.

IIpon3sBeneHne KOpHEN ¢ OTMHAKOBBIMH MTOKA3aTEISIMU PABHO KOPHIO TOM K€ CTENIEHU U3
MIPOU3BEAECHUS ITOJAKOPEHHBIX BBIPAKEHUN

YacTHOE OT 1eneHusl KOPHEH ¢ OIMHAKOBBIMU ITOKA3aTEIsIMU PABHO KOPHIO TOM 7K€ CTEIEHHU U3
YaCTHOTO OT JIEJICHUs ITOJKOPEHHBIX BBIPAKECHUMN.

Ecnu noka3zarenu KOpHeﬁ Pa3JIniHbI, TO CHAa4YaJIa HY’)KHO IIPUBECTH UX K 06meMy IIOKa3arcJiro, a
3aTEM MMPOU3BECTU YMHOXKCHHUEC U ACIICHUC.
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Ecnu kopHU UMEIOT KOAQPUIMEHTBI, TO X MEPEMHOXKAIOT WIN AEAT OTACIBHO U pe3ylbTar
NUINYT Tepea o0IKUM KOpHEM

Bo3Benenne kopHeii B cTeneHb. [Ipy Bo3BeieHNN KOPHS B CTEIIEHb HY’KHO BO3BECTH B ATY
CTETIeHb MOIKOPEHHOE BBIPAKECHUE, a IOKA3aTellb CTEIIEHN OCTaBUTh 0e3 n3MeHenus. Eciu
KOpEeHb UMeeT KO3((UIMEHT, TO €ro OTIEIbHO BO3BOJAT B 3TY CTEIIEHb U PE3YIbTAT BO3BEACHUS
3aMUCBIBAIOT KaK K03((UImeHT npu caMmom KOpHe.

Ilpumep:

H36aBieHue oT MPPALMOHAIBHOCTH B 3HaAMeHaTeJ1e APodu. [ 5TOro Hy)KHO 3HAMEHATEINb U
YHUCIIUTENb IPOOU YMHOXKHUTh Ha TAKOE BBIPA)KEHHE, KOTOPOE B IIPOU3BEICHUH CO 3HAMEHATENIEM
JIaeT pallMOHAJIbHOE BHIPAKCHHUE B 3HAMEHATETIE.

N3Bieyenne KopHs U3 KopHs. [Ipu u3BiIe4eHUN KOPHS U3 M0]1 KOPHS IIOKa3aTeau KOpHeil
NEPEMHOXKAIOT, a MOJKOPEHHOE BhIpaKEHUE OCTABIIAIOT O0e3 n3MeHeHus. Ecian kopeHb nmeer
K03(GULMEHT, TO 0OBIYHO JJO U3BJIEYEHUS U3 JaHHOTO KOPHS HOBOTO KOPHSI BBOJSAT

KO3 GUIMEHT MO/ 3HAK pajiKaia JaHHOTO KOPHSI.

Ipumep:

I'paguk crenenHoi GyHKIUHN U ee CBOMCTBA
Omnpenenenune: CreneHHO# QyHKIMEH Ha3bIBAIOT QYHKIIUIO BUIa Y=X ', r1e I- moboe
JCHCTBUTEIILHOE YHCIIO.
I'padukom creneHHOM QyHKIMHI Y=X" ¢ HATYPaIbHBIM ITOKA3aTEJIEM SBISICTCS NApadoiLd n-ro
HOPSIJIKA, TIPU YETHOM 71 €€ TpadK CHMMETPUYCH OTHOCHTEIBHO OCH OPJIUHAT, IPH HEYETHOM 7 -
OTHOCHUTEJIBHO Ha4yajia KOOP/IMHAT.
Paccmotpum crenennyio GpyHkmnuio Y=X ", r=, . ['padukomM ee ABIAETCS KPUBas - BETBb
napaboJIbI
Paccmotpum rpaduk pyHkimm ,
PaccmoTpum rpadux GyHKIHH

I'papux nanHOM PyHKIIMU UMEET TOPU3OHTAIBHYIO ACUMIITOTY ) = 0 M BEpTHUKAIbHYIO
acumnroty x = 0.

Ecnu nokazarenb cTeNeHH — 11€J10€ OTPHULATENLHOE YNCIIO, TO CTEIEHHAs QYHKIUS 3a1aETCs
hopmysoit y=x"" umu y=1/x"

I'paduk cremernoi GpyHkipu Y=X ", B ciaydae, Korjaa N — 4E€THOE YUCIIO0 MPUHUMAET BH/I:

¥

I'masa 3. [loka3areqbHasi pyHKIHA
TeopeaneCKne CBCICHUA U METOAUYECCKHE PEKOMECHAALINHN

IHoka3aresbHas pyHKIMSA U €€ CBOHCTBA
Onpenenenue: [TokazarenbHOl Ha3pIBaeTcs GyHKLMSA, 3a1aHHast HOpMyIoit BUIa
CpoiicTBa noka3arejibHOM QyHKINH
1. OGnacTbio onpeaeneHns NoKa3aTeIbHOW (DYHKIUU SIBIISCTCS BCS YUCIIOBAs MpsMast.
2. MHOXECTBOM 3HAYE€HUH MMOKA3aTeIbHON (QYHKIMH SBISIETCS TIOJIOKUTENbHAS TIOTYTIpsiMast.
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3. IIpu &> 1 nokazarenpHas (YHKIIHMS BO3pACTAET HA BCEH YMCIOBOM MpsMou puc (3), a mpu
0<a< 1 yosiBaer puc (4). ['eomerpuueckas 0coOOEHHOCTh rpaduka MoKazaTenbHON (PYHKIIUHU: OCh
X SIBJISIETCS] TOPU30HTAIBHON aCUMIITOTOM rpaduka.

Pemenne nmoka3arejibHbIX yPABHEHU I

. ..a*=a ©x=bh
AJITOPUTM pEILICHUs] MPOCTEHIITNX MMOKA3aTeIbHBIX YPaBHECHUMN: . Hnst

peIICHUA HpOCTGfIH.IGFO IMOKa3aTCJIbHOI'O YPAaBHCHUA JOCTATOYHO IIPHUBECTU 00e yacTH K

OJMHAKOBOMY OCHOBAaHHWIO, a 3aTCM IIPUPABHATH IMOKA3aTCJIN CTCIICHU.

I 2= 2=2=x=3.
pumep:

JIro6oe Goee caoxkHOE MOKa3aTeIbHOE YPaBHEHHUE PEILIAeTCsl CBEICHUEM €0 Pa3IuYHbBIMU
METOAAMU K IPOCTEULINM.

OcHoBHBIE BU/IbI NI0KA3aTeJIbHbIX YPABHEHUI
1) TIIpocreiimme (3*=9).

2) CBO,I[HH_II/IGCSI K HpOCTeﬁHII/IM C IIOMOIIIBIO UCITOJIL30BAaHUS CBOMCTB CTEIICHU

x+l _cx —
3) C BbIHECEeHHEM O0LIEr0 MHOKHTEIIS (5 5% =20).
(25 —6-5% +5 = 0).

(36% — 2 - 30% + 25% = 0).

(2% - 3% = 36).

4) CBopsmuecs K KBaJpaTHbIM

5) OnHOpoIHBIC MTOKA3aTEIbHBIC YPABHEHHUS
I'naBa 4. Jlorapupmuyeckas pynkuus

TeopeTnyeckue cBeleHHs M MeTOANYECKHE PEKOMEHIAIUH
Onpeodenenue: Jlorapupmom drcia b Mo 0CHOBaHHIO @ HA3BIBAIOT MTOKA3aTENb CTEIICHHU, B
KOTOPYIO HY)KHO BO3BECTH YHCJIO d, YTOOBI MOJXY4UTh yncio b, mpu ycnosuu b>0, a>0, a#l.
O603Havaercst cuMBojioM 100, 6.
- OCHOBHOE JIOTapH(PMHUYECKOE TOKIECCTBO.
Oco00 BbIIETUM TPU (HOPMYIIBI:
Ceoticmea nozapugmoas:

Jlorapudpmuueckass pyHKIHA U ee CBOICTBA
Onpenenenne: Jlorapupmudeckoit Ha3pIBatOT GyHKIHMIO BUaa: V = 100, x. Jlorapudpmuueckas
¢byHK1IMS 0OpaTHasl TOKA3aTEIbHOM.
CaoiicTBa JorapupmMmunyecko GyHKIuu:
1. Obnacteio onpenenenus Jorapupmuueckoin pyHKIUYU ABIsIETCS MPOMEKYTOK (0;00).
2. MHOXeCTBO 3HaYeHUH JTorapupmMuyeckoil PyHKIIMM — BCS YMCIO0Bas OCh.
3. Jlorapumudeckast GyHKIUS — HEMPEPHIBHA.
4. Jlorapupmuueckas ¢pyHkuus npu a> 0, Bo3pactaer , npu a< 0, yObIBaer.
5. Iloka3zarenpHas U Jorapupmuueckast yHKINH B3aUMHO - 00paTHbIE, TO X IpaduKu
CUMMETPHUYHBI OTHOCUTENBHO NIPSIMON ) = X.

Pemenue JiorapupmMmnyecKkux ypaBHeHUi

Cucremsl JorapupmMuyecKux ypaBHeHHU i
Camble IpOCThIE CUCTEMBI JIOTapU(MUUECKUX YPaBHEHUH — 3TO CUCTEMBI, B KOTOPHIX 00a
YpaBHEHHUS CBOJATCSA K MpocTelnM. B nanpHeineM noayyaercst oObIYHasi cucTeMa U3 AByX
YPaBHEHMI C IByMsI HEU3BECTHBIMH, KOTOPAask pelaeTcs JII0ObIM U3 yIOOHBIX METO/IOB.
{iogz (x+3y)=2

Ilpumep: logyxy =1

Emé onuH BaXHBINA THIT CHCTEM JIOTapU()PMUUYECKUX YPABHEHUH — 3TO CUCTEMBI, KOTOpbIE
CBOIATCA K OOBIYHBIM C IIOMOIIIBIO 3aMCHBI.
I'masa S. IlapaniieJIbHOCTL NPAMBIX M IJIOCKOCTEH
TeopeaneCKne CBCACHUA U METOAUYECCKHUE PEKOMECHAALINHA
Axcuoma 1. Uepes Tpu TOUKH, HE JIEKALIUE HA OJHOU NMPSAMON, MOYKHO ITPOBECTHU INIOCKOCTh U
IIPpU TOM TOJIBKO OAHY.
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Axcuoma 2. Ecniu 1Be TOUKH MPSIMOI TPUHAJJIEKAT MIIOCKOCTH, TO U BCS MIPSAMAst JICKUT B ATON
MJIOCKOCTH.
Axcuoma 3. Eciiu iBe paznuyHble MIIOCKOCTH UMEIOT OOIIYIO TOUKY, TO OHU MEPECEKAOTCs 10
MPSMOM, MPOXOASAIIEN YePE3 ITY TOUKY.
Teopema: Uepes 11Be nepecekaromuecs npsMble MOXXHO ITPOBECTHU IIOCKOCTh U MTPUTOM TOJIBKO
OJTHY.
Teopema: B npocTpaHCTBe uepe3 NpsIMYIO U HE JIEKAL[YI0 Ha HEM TOUKY MOXHO IPOBECTU
MJIOCKOCTb, U IPUTOM TOJIBKO OJIHY.
Omnpenesienue. [Ipsimas 1 MI0CKOCTh HA3BIBAIOTCS MAPAJUICIIBHBIMU, €CJIM OHU HE
NIEPECEKAOTCSI.

[Mapa/ieJbHOCTH MJI0CKOCTEH
Onpenesenue. /[Be MI0CKOCTH HA3bIBAIOTCS NMApaJIEIbHBIMU, €CJIM OHU HE MEPECEKaI0TCA.
IIpu3Hak napajjieJbHOCTH IUIOCKOCTel. Eciin 1Be mepecekaromuecs npsiMble OJJHON
MJIOCKOCTH COOTBETCTBEHHO MapalIeIbHBI IBYM MEPECEKAIOIUMCS MPSMBIM JAPYToi TIOCKOCTH,
TO 3THU IJIOCKOCTH MapaJlieNIbHBbI.
I[Ipu3Hak napajuieJIbHOCTH NPSIMOi U MJIOCKOCTH:
Ecau npsimas, He npuHaiexanias riocKoCTH,
napajuiejbHa Kakoi-HUOYAb MPSIMOM B 3TOM TIOCKOCTH,
TO OHa MapajieJbHa U CaMOM TIOCKOCTH.

i

by

Teopema. Eciu aBe napajienbHbIe INIOCKOCTH MEPECEKAIOTCS
. N\ TpETEei, TO MpsIMbIE TIEpeCceUeHHs MapasieIbHbI.
| Teopema. OTpe3ku napajijiesbHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEXAY ABYMS MMapajuleIbHbIMU MIJIOCKOCTSIMH,

F
PaBHBI.
/ R
frg B
A
B
[

I'maBa 6. [lepneHAMKYJISIPHOCTH NPSIMBIX U IVIOCKOCTEH
Teopernuyeckue cBeIeHUS M METOAUYECKHE PEKOMEH AUl
Onpenesnenue. [leprneHMKyIIpHBIMYA Ha3bIBAIOTCS MPSIMBIE, KOTOPBIE IIEPECEKAIOTCS 1101
MPSIMBIM YIJIOM.
Onpenenenne. [leprneHUKyIsIpoM K TaHHOM NPsAMOM Ha3bIBA€TCS OTPE3OK IPSIMOH,
NEePNEHIUKYIIPHON K JAHHOM.
A Omnpenesenue. HaknoHHOM, TpOBEAEHHOMN U3 JaHHOM TOYKH K JAHHOU
MPSIMOH (TUTOCKOCTH ), HA3bIBAETCSI OTPE30K, COCTUHSIONTUI TaHHYIO
TOYKY C JIF000H TOUKOH NPsAMON(TIIIOCKOCTH), HE SBJIAIOLIEHCS
OCHOBaHUEM NEPIEHAUKYISAPA, ONYIIEHHOTO U3 3TOM K€ TOUYKH Ha
JAHHYIO NPSAMYIO(IUIOCKOCTB).

B [ H T

Omnpenesenue. [Ipsimas Ha3pIBaeTCS NEPHEHANKYISIPHONU STOM MIIOCKOCTH, €CJIM OHA
MepHeHANKYIIIPHA JIF0O00H TIPSMO, KOTOpas JICKHUT B TaHHOU TIJIOCKOCTH.



I[Ipu3Hak nepneHAUKYJISIPHOCTH MPAMOI U IIOCKOCTH. Eciv nipsmas neprneHIuKyisipHa
ABYM MEPCCCKAOMUMCH MPAMBIM INIOCKOCTH, TO OHA IICPIICHAUKYIIIpHA IIaHHOfI IIJIOCKOCTH.

Teopema. Eciiu 1Be mepecekaromuecs: npsiMble HapajiebHbl
COOTBETCTBEHHO IBYM IMEPIEHIUKYISAPHBIM IPSAMBIM, TO OHU
TOXE MEePIEHANKYIISIPHBI.

Teopema. Eciu IIIOCKOCTD NEPIEHIUKYISAPHA OJHOW M3 JBYX MapajUICNIbHBIX MPSMBIX, TO OHA
HEepHEeHANKYIISIpHA U JPYTOH.

Omnpenenenne: Yros Mexy NpsMOU U MJIOCKOCTBIO €CTh YIOJI MEXAY 3TOM NpAMOH U €€
IPOEKIUEH Ha 3Ty IIOCKOCTb.

Teopema o Tpex nepnenaukyJaspax. Eciau npsmas,
IpOBE/IeHHAasl Ha MJIOCKOCTH Yepe3 OCHOBaHUE

HAaKJIOHHOM, NEPIICHIUKYJIIPHA €€ IPOEKIUHU, TO OHA
HEepHEHANKY/ISIpHA U HAaKIIOHHOM.

A

I'maBa 7. KomOunaropuka
TeopeTnueckue cBeleHUs] U MeTOAUYECKHE PEKOMEHIAIlUN

Bonvwuncmeo xombunamopuuix 3a0ay pewiaemcesi ¢ NROMOwbio 08yX OCHOGHbIX NPABUTL
— NPAgUIA CYMMbL U RPABUIA NPOU3BEOCHUSL.

Buwioop npasuna

IIpaBu10 CyMMBI IIpaBuiio npousBeeHus

Ecin  Hekortopbiii  00beKT A MOXHO [Eciii 00beKT A MOXHO BBIOpaTh M crocobamu U
BBIOpaTh M crioco6amu, a Apyroit 00bexT B |ecan mocne kaxaoro takoro BelOopa 0o0bekT B
MOKHO BbIOpaTh N criocobamu, TO BBIOOpP MOXKHO BbIOpaTh N crioco0aMu, TO BBIOOp mapbl A
oObekTa 6o A, mmbo B  MoxHO M B MOXHO OCYIIECTBUTH M * N CrIOCOOaMHU.

OCYIIECTBUTH M + N crioco0amu.

Ilpumep: B marasune «Bce ans das» ectb 6 pasHbIX yamiek W 4 pasHbix Omofma. CKOJIBKO
BapUaHTOB YaIIKU U OJIOIa MOYKHO KYIUTh?

Pewienue: Yamky Mbl MOKEM BBIOpaTh 6-10 cioco0amu, a Omronie 4-s crocobamu. Tak kak Ham
HAJI0 KYNUTh Hapy Yamky 1 OlroALe, TO 3TO MOXHO cenarh 6 - 4 = 24 cnocobamiu (10 mpaBuiLy
MIPOU3BE/ICHU ).

Omeem: 24.



Jlns ycnemHoro pelieHuss KOMOMHATOPHBIX 3a7a4d HaJlo eIle U MPaBUIbHO BbIOpaTh opMysty, Mo

BoiGop popmyant

YYHTHIBACTCA JTH MOPAJOK Pa3MElIeHHA TeMEHTOB B COSIHHEHHH?

AA

Bee 371eMeHTH! BXOJAT B COSAHHEHHe?

HA

HET

IlepecTaHOBKH
(6e3 noBTOpeHHi)

Pr=n!=
=1-2-3"...'n

Pasvemenns
(6e3 nosTOpeHHit)

Ank=n(n-1)...(n-(k-1))=n'"/(n-k)!
(pI6Op H3 1 27eMeHTOB 110 K)

Coueranus
(Ge3 nosrOpeHHit)

Cpk=n!/(k!"(n-K)!)
(BBIGODP H3 N 3TEMEHTOB 110 K)

KOTOpOU
HCKaTh
KOJIMYECTBO
HYKHBIX
coenuHeHuii. B
9TOM ITOMOKET
cieayrouas
cxema.

(n -~ 9HCT0
TTEMEHTOB)

Cgoiictea: Cp"=C,0=1

PaccmoTpuM perrenne HeCKOIBKUX 3aa4 Ha pa3HbIe BUBI COSIUHEHHH O3 ITOBTOPEHUIA.

I'naBa 8. DiieMeHTHI TEOPHH BEpPOATHOCTH
TeopeTnyeckue cBeleHHs 1 MeTOANYECKHE PEKOMEHIAIUH
Kiaccuyeckoe onpenesieHne BepoOsiTHOCTH
Onpenenenue: BEpOATHOCTD JIFOOOT0 COOBITHS ONpEAEseTCs KaK OTHOLIEHHE Ynciia m
ONaronpUsATHBIX JJIs COOBITHS A 3JIEMEHTapHBIX UCXOJ0B K O0IIEMY YUCITY 3JIEMEHTApHBIX HCXOJI0B
n.
P(4)==
b
Omnpenenenune. 1o onpITOM NOHUMAETCSI BOCIIPOU3BENEHNE HEKOTOPOTO KOMILIEKca ycinoBuid. [lpu
3TOM MPEANOIAraeTCsl, YTO OMBIT MOXKET OBITH TOBTOPEH CKOJIBKO YIOJIHO pa3.
Onpenenenune. ITycts nmeeTcs HeKOTOPbIH onbIT. COOBITHE, CBI3aHHOE C 3TUM OIBITOM,
Ha3bIBAETCs JIIOOOM €ro UCXOA.
[Tpu 3TOM cOOBITHE HA3BIBAETCS CIyYaHBIM, €CIIM OHO MOXKET MOSIBUTHCS WIIM HE MOSBUTHCS B
JTAHHOM OTIBITE.
I'naBa 9. Tpuronomerpuueckue GpopmyJabl
Teopernyeckue cBeleHUs]  MeTOAUYECKHE PEKOMEHIalUN
Tpuronomerpuyeckue pyHKIUH, HX CBOMCTBA U I'paUKH.
Bce tpuronomerpuueckue GyHKIUU (CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC) OTHOCATCS K
OCHOBHBIM 3JIEMEHTapHBIM (DYHKILIUSAM.
TpuronomerpuueckuM (QyHKIIUSAM HPUCYILE TOHATHE nepuoouyHocmu (IOBTOPSIEMOCTH
3Ha4eHUI (PyHKIIMM IPU pa3IUYHBIX 3HAYCHUAX apryMeHTa, OTIMYHBIX APYT OT Jpyra Ha

BEJIMUMHY Ieproa fa+T)=f (x), rae 7 - mepuon), Mo3TOMY, B CIIUCOK CBOMCTB
TPUTOHOMETPUYECKUX (DYHKIUI 100aBIEH MMYHKT « HAUMEHbUUUL NOTONCUMENbHBLU NEPUOOY.
®yuxnus Yy = sin(x).
I'pagpuk pynkyuu cunyc nazvigarom "cunycouoa’
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CaoiicTBa pyHKIMHU Y = SiNX.
Oo0nacThio onpezaeneHus GyHKIMHA CUHYC SIBISETCS BCE MHOXKECTBO JICHCTBUTEIBHBIX

. — o0 4 o0
YHCeI, TO €CTh, GYHKLHUSA Y = SINX onpezeneHa npu xe ( -+ ) .

CHHYycoHAa y=s5in(x)

T=2m

Haumenb1umii monoXuTeNnbHbIN nepruo pyHKIUN CUHYCA PaBEeH ABYM IIH:

®yHKIMs 06paIaeTcs B HOIb pu ~ 7+ k , Te keZ 7 \moxectso nensix uncen.

(DYHKI_H/IH CUHYC IPUHUMACT 3HAYCHU U3 MHTCPBajia OT MUHYC CAMHUIBI 10 CAWHHUIBI

el-1; 1].

o V
BKIIOYUTCIBHO, TO €CTh, €€ 00acTh 3HAYEHUH €CTh

vox)= )

CDYHKI_II/ISI CHHYC - HCUYCTHas, TaK KaK -

xe |:£+2?I'k; 3—E+2;'r-k:|, keZ
®yHKuus yobiBaet mpu L2 2 )

xe |:_£+2j‘r'k; £+2x-k}, keZ
BO3pacCTacT IIpH 2 '

T

27k l}
CDYHK]_[I/IH CHUHYC NUMCECT JIOKAJIbHBIC MAKCUMYMBI B TOYKaX [2 y
[—E +2-k; —l} keZ

JIOKAJIBHBIC MWUHHUMYMbI B TOYKaAX .
xe[—fr+29r-k;2fr-k], keZ.
)

OyHkIMs Y = SINX BOTHyTast IpU

BBIITYKJIas IPU xe[2mkm+2m-k], keZ

KoopauHathl Touek nepernda 750k keZ,
ACHMIITOT HET.
CpoiicTBa QyHKIMH Y = COSX.
Ipagpuk pynkyuu xocunyc nazwiearom "kocunycouoa'
KOCHHYCOMAS Y=coO05(X)

I N
-0~ -5\_/_% N5 1D
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— o0 + o0
Ob6nacte omnpeneneHus PyHKIIUHA KOCHHYC! *e ( 5+ ) .
HaumeHnbmmii mosoXKuTenbHbIi nepuoa GyHKIuM Y = COSX paBeH JIByM IH: T=1rm

T
x=—4+r-k

OyHKIIUS 00paIaeTcs B HOJIb MPU 2 , TIIe keZ , Z — MHOXXECTBO LIEJIBIX
YHCel.
OGacth 3HaueHUN (PYHKIIMHM KOCUHYC TIPEICTABIISAECT MHTEPBAJ OT MUHYC €IMHHIIBI JI0

yel[-11]

€ANHULbI BKIIOYUTCIBHO: ~ .

vex)=plx)

@DyHKIUSA KOCUHYC - YeTHAs, TaK KaK ~

DyHKIHS YOBIBACT IpH ~ © [27-k; w427 k], keZ ’

BO3pacTaer mnpu * < [-7+27-k 27k, ke Z,



OYHKIMS Y = COSX UMEET JIOKAIbHbIE MAKCUMYMBI B TOUKaX (7K1} keZ :

JIOKaJIbHbIEe MUHUMYMBI B TOYKaX (w+27k;-1} keZ,

xe {E+2j‘r-k; 3—?1—+2ﬂ"k:|, keZ

DyHKIMA BOTHYTas IPU 2 2 )
xe —£+2ﬂ'k;£+2fr'k:|, keZ

BBIIIYKJast IIPA 2 2 .

T

Koopaunare! Touek neperuda [5
ACUMITOT HET.

+r-k; O} keZ

®Oynxnus Y = tg(x).
I'paghux ¢hynxyuu maneenc nazviearom "maneencouoa”

- H H

TAHTEBHCOMAE | F=LE(x)
4
2-

| ] ¥ I N I ! 1

%6 |- -2 y, 4
X
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CpoiicTBa QyHKIIMM TaHTeHC Y = tgX.

T T
xe|——+mx-k; —+fr-k)

O6unactp onpenenenus GyHKIIUA TAHTEHC! ,tme k€Z,7 -
MHO>KECTBO LIEJIBIX YHCE.
[ToBenenue dpynknuu y = tgX Ha rpaHuIle o0acTu
lim  tg(x)=—on, lm tg(x)=+e=
OHpe,[[eJ'IeHI/ISI x—rg—r—ﬁ-.HO x—rEHr-.i—O
i
x=—+m-k
CrnenoBarensHo, IpsiMble 2 , Tae k€ Z | gpnsioTcs BepTHKAILHBIME ACHMIITOTAMH.
T=m

Haumenbmmii moaoKuTenbHBIN epruol GYHKIIUA TAHTEHC

Oynkuus obpaiaercss B HOIb mpu * = 7 k. rne keZ , Z — MHOXKECTBO LIEJIBIX YHCEIL.
S

= (— o
(DYHKI_[I/ISI TAaHI'CHC - HCUCTHAs, TaK KakK ~ (_x)= —_y(x) .

_¥E[—E+H'k;£+ﬂ'k} keZ
2 2 |

O6nacTh 3HaYeHMt QyHKIMH Y = tgX:

OyHKIUS BO3pacTaeT Mpu

xe[;‘r-k; £+ﬂ"k} keZ
@yHKIHS BOTHYTAs IPH 2 ,

xec [—£+fr-k;fr-k} keZ
BBINTYKJIast IPU 2

Koopaunars! Touek repernda (7k 0} keZ

I'maBa 10. Tpuronomerpnyeckne ypaBHeHust
TeopeTnyeckue cBeieHNs 1 MeTOANYECKHE PEKOMEHIAIUH



Pemienne npocTedux TPUrOoHOMETPHUYECKUX YPaBHEHU N

Ypaenenue Oowiee pewenue Yacmmuwie cnyuau

MeTonnbl pelieHis] TPUTOHOMETPUYECKUX YPABHEHUIt
Pelnienue TpUroHOMETPUYECKOTO YPAaBHEHHSI COCTOMT U3 JIBYX 3TAIOB: IMPeoOpa3oBaHue
YpaBHEHHUS TSI TTOJIYICHUS €r0 TPOCTEHINEro BUIa U PEIICHUE MOITYICHHOTO
MPOCTEUIIIETO0 TPUTOHOMETPUIECKOTO YPaBHECHUSI.
1. Aneebpauyeckuii memoo.

Opumep. Pemmtt ypaeHeHHe 2cos2(x+T/6) - 3an (M 3-x1+1=0
Pemwmenue. Hemonrsya dopMyne OpHEETEHHA, HMEEM
Zoost{x+n /6 -3cos(x+mioI+1=0,
IEMAEM SAMEHY cos(x +T 6=y, Torma 2y%-3Zy+1=0,
HaxoOHM KopHHE: 3 =1, yp=1/2, oTkyoa cIegyioT OIEa CNYLad;
Doecoes(x+mié)=1, Dces{z+miti=172,
x+mi6 =20k, xt+mib=Larcces{1/2 )+ 27,

n=—-mi6+2nk, mp=tmwi3I-mf6 +2an.

I'naBa 11. MHOrorpaHHuKH
Teopernyeckue cBeleHUsI H MeTOAUYECKHE PEKOMEHIAlUT

Omnpenesenue: [Ipu3ma — MHOTOrpaHHHK, 1BE€ TPAaHU KOTOPOTO SIBIISIFOTCS
paBHBIMHA MHOTOYTOJIbHUKaMHU, JIEXKAIMMHU B TapAJUIEIBHBIX IUIOCKOCTAX, @ OCTaJIbHBIE TPAaHU —
napajuiesorpaMMaMy, UMEIOITUMH 00IIIMEe CTOPOHBI C STUMH MHOTOYTOJIbHUKAMHU.
CBolicTBa IPpU3MBI:
e OcHOBaHUS NPU3MBI SBISIOTCS PABHBIMH MHOTOYTOJIbHUKaMU.
o BokoBbIe rpaHu IpHU3MBI ABJISAIOTCS NapauIeIorpaMMaMU.
o bBoxkoBbie pedpa npu3Mbl apauieabHbl U PABHBI.
e O0vém npusmbl PaBEH MPOU3BEICHHIO €€ BBICOTHI Ha IUIOIA/lb OCHOBAHHUS:
o Ilnomaas mosHON NOBEPXHOCTH MPU3MBI PaBHA CyMME IUIOIAAN € OOKOBOM
MTOBEPXHOCTH U YABOCHHOM IUIOIIAIM OCHOBAHUS.
o Ilnomans 60KOBOI MOBEPXHOCTH MPOU3BONIbHON pU3Mbl S=PL, rie P — nepumetp
NEePIEeHIUKYISIPHOTO cedenusi, L — nnmuna 6okoBoro pedpa.
o Ilnomans GokoBO# MOBepxHOCTH NpsiMoit pu3Mbl S=PH, rne P — nepumerp ocHoBanus
npusmbl, H— BeicoTa npu3Msl.
o IlepnenaukysipHOE ceueHUe MEePIEHAUKYIIPHO KO BceM OOKOBBIM pEOpaM MPU3MBI.
e YIyIbl NEPHEHIUKYISIPHOIO CEYEHHS] — 3TO JIMHEHHbBIE YIVIbI ABYTPAaHHBIX YIJIOB MPU
COOTBETCTBYIOIINX OOKOBBIX pEOpax.
o IlepnenaukynspHoe ceueHUe NEepHeHAUKYIIPHO KO BCEM OOKOBBIM I'DaHsM.


https://ru.wikipedia.org/wiki/Многогранник
https://ru.wikipedia.org/wiki/Многоугольник
https://ru.wikipedia.org/wiki/Параллелограмм

o IIpusma c GokoBBIMU pEOpaMU, NEPIEHAUKYISIPHBIMU €€ OCHOBaHMSIM,
Ha3bIBACTCS NPAMOIUL RPUSMOUL.

o IlpsmMas npu3ma Ha3bIBAETCS NPABUABHOIL, €CITH €€ OCHOBAHUS — IPaBUJIbHBIE
MHOTI'OYI'OJIbHUKH.

Onpenenenune: Ilupamuda — MHOTOTPAaHHHUK, OCHOBAaHHE KOTOPOT'O — MHOTOYTOJIBHHUK, &
OCTaJIBHBIC I'PpaHN — TPCYTOJIbHUKHU, UMCIOIIIHE O6HIyIO BCPIIMHY.

[Tupamuia Ha3bIBACTCSI HPAGUILHOM, €CITA €€ OCHOBAHHEM SIBIISICTCS TIPABUIIBHBIH
MHOI'OYI'OJIbHUK, a4 BEpHIMHA ITPOCHUPYCTCA B LICHTP OCHOBAHUS.

CropoHbl OCHOBaHUs €CTh peOpa ocHoBaHuUA. [IpsimMble, COeAUHSIONIIE BEPIIMHBI OCHOBAHUS C
BEPIIMHOM, €CTh OOKOBBIE pedpa.

Onpenenenue: BeicoTta, mpoBeneHHas B O0KOBOW T'paHU M3 BEPIIUHBI TUPAMUJIBI HA CTOPOHY
OCHOBaHHUS, Ha3bIBACTCS Anoghemoil.

Tempa3zop- MHOTOTpPaHHUK, TPAHSIMU KOTOPOTO SIBIISIIOTCA YETHIPE TPEYTOJIbHUKA. Y TeTpaspa 4
rpanu, 4 BepmuHbl ¥ 6 pédep. TeTpasrap, y KOTOPOro Bce rpaHu — PAaBHOCTOPOHHHE
TPEYTOJIbHUKH, HA3bIBACTCS HPAGUILHBIM.

Ilpumep: Haiinute ruiomab MOBEPXHOCTH MPSIMOI IPU3MBbI, B OCHOBAaHUH KOTOPOH JIEKHUT poMO
C IMaroHajIsiMH, paBHbIMU 25 1 60, 1 60KOBBIM peOpOM, paBHbBIM 25.

-

Pewenue: Tlnomanas MoBepXHOCTH MPU3MBI S=2Sock *+Seox
ITromans pomba S=1/2d1d>
BokoBasi MOBEpXHOCTh JTaHHOW MPSAMON MPU3MBI — YETHIPE PaBHBIX MPSIMOYTOJIBHHKA.

G



https://ru.wikipedia.org/wiki/Равносторонний_треугольник
https://ru.wikipedia.org/wiki/Равносторонний_треугольник
http://egemaximum.ru/piramida-prizma-formulyi-obema-i-ploshhadi-poverhnosti/
http://egemaximum.ru/romb-svojstva-i-priznaki-romba/
http://egemaximum.ru/prizma-vidy-prizmy/

Hawm noTtpeOyercst nimuHa ctoponsl pomba. Hatinem ee no T. [ludaropa uz tpeyronbanka (mo
CBOWCTBY poM0Oa TUaroHajIH MepreHAUKYISIPHBI U B TOUKE MePeCedeHUs ACATCS MOIoIaM):
Otser: 4750.
I'maBa 12. BekTopbl B IPOCTPaHCTBE
Teoperuyeckue cBeleHUs]  MeTOAUYECKUE PEKOMEHIalUH

OnpenesieHne: BekTopoM Has3bIBacTCsl HAPABJICHHBIH OTPE30K
Bexmopom HaspiBaeTCs HarpaBiieHHbIH oTpe3ok +A[; Touka A - Hagano, Touka I3 - koHer
BEKTOpA

B
A
—
Puc. 1 B
Ounpenesnenne: [[Ba KOIUMHEAPHBIX BEKTOpa O U b HasbIBaOTCS conanpasnennvimu, ecim ux
HaIpaB/IeHUs COBIAAAIOT: & ITb. Ba xonmueapubix
BEKTOpa @ 1 b HA3BIBAIOTCS NPOMUBONONOINCHO HANPABLEHHBIMU, €CITA UX HATIPABJICHUS
TPOTHBOMONOKHEL: @ |} b,
OnpenesieHue: BekTopbl HAa3bIBAIOTCS KOMNAAHAPHBIMU, SCIT OHU TTAPAJUICIIbHBI OTHOU
IUIOCKOCTH MJIM JICXKAT B OJHOM TUIOCKOCTH.
B JeiicTBUS HAJl BEKTOpPaAMM:

CIoXeHHe BEKTOPOB @ 1 b 0CyLIECTBISCTCS 110 npasuy mpey2onbHuKa.
Cymmoti @ + b nByx Bextopos @ u b Ha3BIBAIOT TaKoi TpeTHii BEKTOP ¢, HAYAIO KOTOPOTO
COBIIAJIAET C HAYAJIOM {1, & KOHEI - C KOHIIOM U IIpM yCIIOBMH, Y4TO KOHEI| BEKTOPA @ 1 HAYaJIO0
BekTopa b coBnagator . )
IIpasuno napannenozpamma - eciv 1Ba HEKOJUTMHEAPHbIX BeKTOpa @ U b npusecty k 06memy
Hauaiy, To Bektop € = @ + b coBmasaer ¢ nuaroHasbio napasniesoOrpaMma, moCTPOSHHOTO Ha
BekTopax i u b IIpuyem Hayano BekTOpa £ COBMNAAAET C HAYAJIOM 3aJIaHHBIX BEKTOPOB.
BekTop — @ Ha3bIBAETCS NPOMUBONONONCHBIM 6EKMOPOM K BEKTOPY (@,
€CITMOH KOJUIMHEAPEH BEKTOPY (I, paBeH eMy I10 JUIMHE, HO HAMPABJICH B IPOTHBOIOJIOKHYIO
CTOPOHY BEKTOPY €.
Ceoticmea cnodtcenuss 6eKmopos:

1. atb=b+a- KOMMYTaTUBHOCTb

2. (a+ b)+ec=a+ (b+e). aCCOIIMATHBHOCTH

3. a+0=a

4. a+(—a) =
Pasnocmoio a — Ir.? BEKTOPOB {1 U b Ha3bIBaeTCS BEKTOP € TaKOW, YTO BBITOJHIETCS
yenosue: b+ € = a
Csoticmea yMHOJCEHUS eKMOPA HA YUCTLO:

1. lax Fa = aa £ Fa
o afa£b)=aa+ b
3 of fﬁ]l = (ad)a = Faa)
4, 1-

5. —1-a=—a

6. D-a=10
3nech @ u b - MIPOM3BOJILHBIE BEKTOPBL O, 5 - IPOM3BOJILHBIE YUCIIA.
CymMMa IBYX BEKTOPOB, 3aIlaHHI>IX KOOPIAMHATAMM
[Tycth 3amanbl a —{ Xa; ya u 6‘—{ Xe; yg} Torza BekTop € = @ -+ b mmeer

=Y
Il
=Y

KOOpJIUHATHI } { Xat X¢, Ya+ Ve
YtoOsl Hatimu cymmy 08yX 6eKmMopos, 3aJaHHbIX CBOMMH KOOPJMHATaAMU, HAJIO0 CIIOKUTh UX
COOTBETCTBYIOILINE KOOPAUHATHI.
I'maBal3.Tesa 1 NOBEPXHOCTH BPALLCHHSA
Teopernyeckue cBeIeHUs] U METOAUYECKHE PEKOMEHIAIHMH


http://www.webmath.ru/poleznoe/formules_4_0.php

Huauuap
Onpeneaenune: Juaundp — Te10 BpallleHUs, KOTOPOE MOJIy4aeTCsl B PE3YJIbTATE BPAILlCHUS
MPSIMOYTOJIbHUKA BOKPYT OJHOW U3 €r0 CTOPOH.
[Tpsmoyronasank AOO1A; Bpammaetcst BOKpyr ctopoHbl O01. OO1 — ock cuMMeTpUU UIIMHAPA
U BbICOTa HuIuHApa. AA1 — oOpasyromias HIMIUHAPA, IJIMHA KOTOPOH paBHA UIMHE BBICOTHI
mmHApa. AO — paaunyc uwmaapa. [lomydeHnas HUIUHAPHYECKas TOBEPXHOCTh
Ha3bIBaeTCsl OOKOBOI MOBEPXHOCTHIO IWIMH/PA, & KPYTH — OCHOBAHMUSIMH LIUJIMH/IPA.
Ocesoe ceuenue yununopa — 3TO CEUEHUE HUIMH]PA IIJIOCKOCTBIO, KOTOpasi POXOAUT Yepe3
OCh LIWJIMHAPA. ITO CEUEHUE SABISIETCS MPSMOYTOJIbHUKOM.
[Ipu ceyennu HUIMH]pA MIOCKOCTHIO, MAPAJUICIbHON OCH HUIUHAPA (T.€. MePIEeHIUKYIISIPHON
OCHOBAHHUIO), TAKXKE MOJIydaeTcCsl MpIMOyrojibHUK. ABB1A1 — mpsaMOyToJIbHHUK.

OA=AB=R — pamuycel. OC — paccTosiHAEe OT OCH MIJIUHAPA JIO TUIOCKOCTH CEUYCHUSI.
Hyra AB paBHa nentpansaomy yriy AOB.
[Ipu ceyennn HUIMHIPA MIIOCKOCTHIO, NApAJUIEIbHON OCHOBaHHIO, B CEYEHUHU TOJIy4aeM KpPYT,
PaBHBIN OCHOBaHUSAM LUIUHAPA.
Tak kak pa3BépTka — MPSIMOYTOJIBHUK, TO OOKOBAsi HOBEPXHOCTH OIPEENIeTCs 1Mo GpopMmyiie:
Seox=2ntR-H
[TonHas MOBEPXHOCTh HWJIMHJpPA ONpeensercs no Gopmyie:
Snonﬂ=2nRH+2ﬂTR2=2ﬂTR'(H+R)

Konyc
Onpenenenue: Konyc — Teno BpalleHUs, KOTOPOE MOJIY4aeTCs B pe3ybTaTe BpalleHUs
MPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT €ro Karera.

Tpeyronpauk POA Bpamaetcst BOKpyr cTopoHs! PO.
PO — ocb koHyca u BeicoTa KOHYyca. P — BepmmHa koHyca. PA — oOpasytomias konyca. Kpyr ¢
neaTpoM O — ocHoBanme KoHyca. AO — panuyc ocHOBaHHS KOHYyca. Ocegoe ceuenue KoHyca —
3TO CeYEeHUE KOHYCa MJI0CKOCThIO, KOTOpast MpoXoauT uepe3 ock PO konyca. OceBoe ceueHue
KOHYCa — 3TO0 paBHOOEeApeHHBIN TpeyroabHuK. TpeyronbHuk APB — oceBoe ceueHne koHyca.
ZPAO=4PBO — yrubl Mexay 00pa3ylonMMi 1 OCHOBaHHEM KOHYCA.
Paszeépmroti 6okosoui nosepxnocmu KoHyca SIBISIETCSI KpyroBou cextop. JnnHa qyru
CEKTOpa — 3TO JUIMHA OKPY)KHOCTH OCHOBaHMS KOHYyca JUIMHOU 2nR, yron pa3BépTku 60KOBOM
MOBEPXHOCTH 0.

Hlap, cepa
Onpenenenue: Illapom HazpBaeTCs TE€I0, KOTOPOE COCTOUT U3 BCEX TOUEK IPOCTPAHCTBA,
HaXOSIIUXCS Ha PACCTOSIHUM, HE OOJIBIIEM JaHHOTO, OT JaHHOW TOUKH.



[ToBepxHOCTH 11apa Ha3bIBACTCS cghepoil.
CeueHue mapa mioCKOCThI0, MPOXOASAIICH yepe3 LEeHTp I1apa, Ha3bIBaeTCs 00IbIIMM KPYIOM.
Jlns ynpoiieHus 0ObIMHO pUcCyeTcs He map, a O0IbIION Kpyr mapa.

=

ITnontae MOBEpXHOCTH mapa (T.e. cdepsl) Beucsercs mo hpopmyine S(cheps)= 4-m-R?,
rae R — pamguyc niapa.
O65EM mapa Berancisercs o Gopmyne V= 4/3-1-R3, rne R — panuyc mapa.

I'naBa 14. Ilpou3BoaHas U ee reOMeTPUYECKUIT CMBICJI
TeopeTnyeckue cBeieHUs 1 METOAUYECKHE PEKOMEH a1
Onpenenenune: [IponsBogHoi y'(x) or byukuum ¥ = flr) g
TOYKe ') HA3bIBACTCSI MIPEJIeNI OTHOLICHUS MTpUpAIeHUs QyHKINN Ay ¢ [IPUPAIICHUIO

Ay
aprymenTa AT : Ar npu Ar — (), eciu OH CYLIECTBYET, TO €CTh:
o ot 1 :‘n’._,f T J'r'[:]'.’u + _\:]'.’) o Jr'[r:]'.’uj
Vo) = fan) = fim, Ty = fim, T
WIH
y(xp) = lim J@) = J@o)
1] xr — i]'.’”
Ceoiicmea npou3eo0nwix:
c'=0 y=y(u),u=u(x
(Cu)I =cu' 1

y|x= ylu' u oy

(I.I+V)I=I.II+VI

I I
(uv)'=u-viu-v' y=y-(Inly])
S \ y=Yy(x),x=x(y)
|'£'|_u-v—u-v .
=T 5 |
\VJ v? Y %=
L X A"
x=x(t),y=y(t) - X
y=u
|
y' = Yt y'=u'-v-uv_1+v'-uvlnu
X 1 -
X

Tabnuya npou3e00HbIX OCHOBHBIX INEMEHMAPHBIX QYHKYUIL:


http://www.webmath.ru/poleznoe/formules_7_9.php

PN e

1

R 12. (arcsinx)' = ~
2. x”) = ! 1-x"
' ' 1
3 () =4%-In 13. (arccosx) =—
) S
x) _ x ,
4. (e J € 14. (arctgx) = ! -
5. (log, x) =— T
g xina 15. (arcctgx) = ———
o 16. (shx) =chx
7. (sinx)F:cosx 17. (chx) =shx
8. (cos?c) =1—sinx 18, (th x)' _ 17
9 (&) — ch”x
24Jx ' 1
, 1 19. (thx) =——
10. (tgx) = — sh-x
cos”x
11. (ctgx)' =—— 1,,
sm-x

T'eomempuueckuit cmvicit npou3600HOIL:

[TpousBomHast GyHKIMH flx) B TOuKe 'l paBHA TAHTEHCY yIJIa HAKJIOHA KAacaTeIbHOM,
NpOBeAEHHOM K rpaduKy QyHKIMHU B 3TOH TouKe.
f(za) = tga
[pousBoaHast GyHKIMHU B TOUKE -L'() paBHA YIIIOBOMY KO3(D(GHIIMEHTY KacaTelbHOM, MPOBEICHHOM
K TpaduKy QYHKIIUU B 3TOH TOYUKE.
Anzopumm cocmaenenus ypagHeHus KAcamenabHou
y=fxo) +f(xo)(x—x, )
0O0603HaYNTH A0CIMCCY TOUKH KacaHUs OYKBOH  Xo.
Beraucnuts f(xg).
Haiitu f'(x)u Beramcauts f'(xg).
[ToncraBuTh HaiileHHBIC 3HAYCHHS B (hOpMYITY.

I'naBa 15. IlpuMeHeHue MPOM3BOAHOM K MCCIEIOBAHNIO (PyHKIMHI
TeopeTuyeckue cBeleHHsI 1 MeTOANYECKHE PEKOMEHIAIHH
MOHOTOHHOCTH (PYHKIHHU
Onpenenenune: @yukuus f(X) Ha3zpiBacTCst Bo3pacTaroleii Ha oTpeske [a,b] ecnu s T00BIX
X1<X2 U3 OTpe3Ka BhinonHseTcs HepaBeHCTBO T(X1)<f(X2). B cinydae BIONHEHUST HECTPOTOTO
HepaBeHcTBa f(x1)<f(x2) pyHkuus Ha3pIBaeTCs HeyObIBaIOLIeH Ha OTPE3KE.
Onpenenenune: Oynxims f(X), HazpiBacTcs yobIBatowIeit Ha oTpeske [a,b] ecnu ms
JTEOOBIX X1<X2 U3 OTpe3Ka BhINMOIHseTCS HepaBeHCTBO (X1)>f(X2). B cinydae BoInonHeHHs
HecTpororo HepaBeHcTBa f(X1)>f(X2) QpyHKIMs Ha3bIBacTCs HEBO3pACTAIONIel HA OTPE3Ke.
Ecnu ¢yHk1ms sBisieTcs yObIBaroIiel Wik Bo3pacTarolei, To OHa Ha3bIBaeTCs MOHOTOHHOM
(pyHKIMeH.
Ipumep: dyuxius y=InX sBrnsercs BO3pacTaromIe.
Ilpumep: dynxuus y=—3x+2 sBusieTcsl yObIBAIOIIEH.
Touku 3KCcTPpEMyMa
Xo — ToYka MakcuMyMa QyHKIuH f(X), ecnu A Bcex T0CTaTOYHO OJIM3KHX TOYEK X BEPHO
HepaBeHCTBO f(X)<f(xo).
Xo— ToYKa MUHMMYMa ¢yHKUuH f(X), ecru i BceX JOCTAaTOYHO OJIM3KUX TOUYEK X BEPHO
HepaBeHCTBO f(X)>f(xo).
Touka 3kcTpeMyMa — 3TO TOUKAa MAKCHUMyMa JINOO TOUKa MUHUMYyMa (DYHKIIUH.
IIpu3snak Bo3pacTaHus U YObIBaHUS QYHKUIMHU
Oynkuus f(X) Bo3pacTaer Ha mpomexyTke (a;b), ecnu mpousBoaHast f'(x)>0 Ha 3TOM
IPOMEXKYTKE.


http://www.bitclass.ru/math/theory/Начала_анализа/Исследование_функций_с_помощью_производной
http://www.bitclass.ru/math/theory/Начала_анализа/Исследование_функций_с_помощью_производной
http://www.bitclass.ru/math/theory/Начала_анализа/Исследование_функций_с_помощью_производной
http://www.bitclass.ru/math/theory/Начала_анализа/Исследование_функций_с_помощью_производной

Oyukius f(X) yobiBaer Ha mpomexyTke (a;b), ecau npousBogHast f'(x)<0 Ha 3TOM IPOMEXKYTKE.
IIpu3HaKy MaKCHMyMa U MUHUMYMA (DYHKIHH
Ecmu dynxius f(X) Bospacraer Ha mpomexkyTke (@;Xo) u yObIBaeT Ha mpoMexyTke (Xo;b),
TO Xo SBJISETCS TOUYKOM MaKCUMyMa (DyHKITUH.
[Tpu3nak MakcuMyma (pyHKIIUU BBITIOIHSIETCS, €CIIH:
. f(x)>0 na npomexytke (a;X0)
. ' (x)=0 B TOUKE X0
. f(x)<0 na npomexytke (X0;b)
Ecinu gynkius yosiBaeT Ha poMexyTKe (a;Xo) ¥ Bo3pacTacT Ha mpoMekyTke (Xo;b),
TO Xo SIBIISICTCS TOYKOM MUHUMYMA (DYHKITUH.
[Tpu3zHak MUHMMYMA (YHKIHU BBITOIHIETCS, €CIIH:
. f(x)<0 Ha mpomexytke (8;Xo)
. ' (x)=0 B TOUKE X0
. (x)>0 na mpomexytke (Xo;b)
KputHnyeckasi Touka- Touka, B KOTOPOH Mpou3BoiHAs (DYHKIIMHM paBHA HYIIIO.
Tpu THIIa KPUTUIECKUX TOUCK:
X1 — TOYKa JIOKaJJbHOTO MUHUMYMA, SIBJISIETCSI TOUKOM SKCTpEMyMa,
X2 — Touka nepern6a, HE siBiisieTcst TOUKOM 3KCTpeMyMa.
X3 — TOYKa JIOKaJIbHOTO MAaKCUMYyMa, SIBISIETCS TOYKOU AKCTPEMYMa;
Cxema uccienoBanusi GyHKUMHU U NOCTpoeHMe eé rpaduka.
1. Haitnute o0Onacte onpeneneHus: GyHKIIUH.
2. Uccnenyiite (hyHKIUIO HA Y€THOCTH MU HCYETHOCTD.
3. Haligute mpoMexkyTKH 3HAKOIOCTOSHCTBA.
4. Haiinmute MpOMeXyTKH MOHOTOHHOCTH (DYHKIIHH, €€ DKCTPEMYMBI.
5. Haiinure mpoMeKyTKHU BBITYKIOCTH Ipaduka pyHKINHU, €€ TOUKH
neperuoa.
6. Haiinure Touku nepeceuenus rpaduka pyHKIUU C OCIMU KOOPAUHAT.
7. llocTpoiite rpaduk GyHKIIUU, UCTIOIB3YS MOTYyYEHHBIE PE3YTbTATHI
UCCIIEIOBaHMUA.
AJITOPUTM HAXO0KIEHUS TOYKH MAKCMMYMA 1 MUHUMYMA QyHKIMA
1. Haiigute npou3BOAHYIO (QYHKIUH
2. HaiiTi HyI1 TpOM3BOTHON
3. HaiiiuTe TOUKH 3KCTpEMyM

I'naBa 16. UnTerpaa
Teopernyeckue cBeleHUs] U MeTOAUYECKHE PEKOMEHIAlUN

Onpenenenune: Oyukuus F (X) HaswsiBaeTcs nepBoodpasHoit i GpyHkimu T (X) B mpoMexyTke
a<x<b, ecnu B 1000i1 TOUKE ITOr0 MPOMEKYTKA €€ MPOon3BoaHas paBHa T (X):

F'(x) = f (x) = df (x) = f (x) dx, asx < b.

OrtbickaHue IepBOOOPa3HOI HYHKIIMHU 110 3aaHHOM e€ mpou3BoaHO# f(X) mim o
maddepenmany f (X) dx ects aeictBue, oopaTHOe TUPPEPSHIIMPOBAHHIO, - HHTETPUPOBAHHE.
CoBOKYITHOCTB MepB000Opa3HbIX i GyHkiwid f(X) wiu s nuddepennuana (X) dx Ha3piBaeTcs
HeonpeneIEHHBIM UHTETrPajioM U 0003Hadaercst cuMBosioM S f (X) dX. Takum oOGpazom,

S f (X) dx= F(x)+C ecnu d[ F(x)+C]= f(x)dx

F(X)- mogpIHTErpanbHast GYHKIIHS;

F(X)dx- moabIHTErpaibHOE BBIPAXKEHUE;

C- npou3BoIbHAS OCTOSHHAS.

2. OcHOBHbBIE CBOMCTBA HeONPeIeJTeHHOI0 HHTerpaJa:

1. Heonpenenenusiit mHTErpat ot nuddepennunana GyHKIUH paBeH dTOH QYHKIINH TUTIOC

npousBonbHas nocrosHHas: J AF®) =FG) +C,
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2. IuddepeHnnan HEOMPEAEICHHOTO HHTErpajia paBeH MOABIHTErPaTbHOMY BBHIPAKEHHIO, a

IPOU3BOIHAS HEOIIPEAEIEHHOTO HHTErPaia paBHa IOABIHTErPAIBHON QYHKIINHM:
d [ f(x)dx = f(x)dx , (J f(x)dx) = f(x)dx,

3. HeonpeneneHHbli HHTErpai anredpandeckoil CcyMMbl (PyHKIIHIA paBeH aire0pandeckoi cymme

HEOTPE/ICIICHHBIX HHTETPAIOB ATUX (YHKIIHIA:
J(fx) + g(x)dx = [ f(x)dx+ [ g(x)dx.

4 TTocTOSTHHBINA MHOKHTEIIh IMOABIHTCTPAJIBHOI'O BBIPAXKCHHA MOKHO BBIHOCHUTD 3a 3HAK

HCOMPCACICHHOI'O MHTCTpaJIa:

Jkf(x)dx = k [ f(x)dx

5. Benu J f)dx=F() +Cy u= 9() _ yo6as ussecrnas (YHKIIHS, UMEIOIIIasi HEPEPHIBHYIO

MMPOU3BOAHYIO, TO

J f(u)du=F(u) + C

Tabauya unmezpanos

ngy = X0
1. [ x dx="—+C, (n+
~1)

7. .dx =ctgx+C

s1n2x

8. [ tgxdx = In|cosx| + C

dx 1

13. ) —==-
f a?+x? a

a+x

dx 1
l4.fmzzh’llal+c

arctgx + C

2. [dx=x+C 9. [ ctgxdx = In|sinx| + C & )

3./ X nx+C 10. [ e*dx = e* + C 15. J x/15x2 = arcsinx + €
X X . X

4. | sJiCnxdx = —cosxdx 11. [ a¥dx = lc:l_a +C 16. J Varoer - aresing +C

5. [ cosxdx = sinxdx 12. 11’;2 = arctgx + C

6. [ & =tgx + C

cos2x

MeToabl HHTETPUPOBAHUSA
HemnocpeacreenHoe MHTerpupoBaHue
DTOT c0cO0 MHTETPUPOBAHUS MIPEATIONAraeT Takoe Mpeodpa3oBaHKe MOABIHTETPAILHON (PYHKIIUH,
KOTOpOE MO3BOJIMIIO OBl HCIIOIB30BATh JUIs pELleHHs TaOIMUHbIE HHTErPAJIbL.

Mertoa 3ameHbI nepeMeHHOi (MeTo/ IOACTAHOBKH)

OH sBisieTcst omHUM 13 HarOosee 3 PEeKTUBHBIX U pacTIPOCTPAHEHHBIX PUEMOB MHTETPUPOBAHM,
MO3BOJISIIOIIMX BO MHOTHX CITy4yasiX YIPOCTUTbH BbIUMCIIeHUE nHTerpana. CyTh 3TOro MeToJia COCTOUT B
TOM, YTO IIyT€M BBEICHHUS HOBOM IEPEMEHHOW HWHTEIPUPOBAHMs 3aAHHBIM WHTETpal CBOAUTCS K
HOBOMY MHTETPAITY, KOTOPBIN JIETKO BBIYUCIISIETCS] HEITOCPEICTBEHHBIM UHTETPUPOBAHUEM.

Haxo:knenune niiomaam KpUBOJIMHEHHON Tpanenun
Onpenenenne: Kpusonuneinas mpaneuyus - Gurypa orpaHuveHHas HEMPEPHIBHONW KPUBOM
y=f(x), nByMs npssMbIMH x=a U X=D ¥ OCHIO aOCIHCC, BEIYUCISETCS C TIOMOIIBIO OMPEICIICHHOTO
HHTErpasia 1o bopmyre:

L [isEe)ro

Anzopumm Haxoxcoenus na0WLA0U KpUueoIuHEeuHol mpaneyuu
1.ITocTpouTh rpaduKu TUHUA.
2.0npeaenuTb KpUBOIMHEHHYIO TPANEIHIO.
3.Beiaenuts GyHKIHO f, OrpaHUYMBAIOIIYIO TPATICIHUIO.
4.0mnpenenuth 0Tpe3ok [a;b] ocu Ox.
5.Haiiti oHy 13 iepBooOpa3Hbix GyHkuu f.
6.Ucnonp3ys popmyny S=F(b)-F(a), Beruucauts miomiaip.

I'maBa 17. O0beMBbI T
TeopeTnueckue cBeJleHUsI 1 MeTOAUYECKHE PEKOMEHIAIUU:




7. Cniucok JIuTeparyphbl

OCHOBHBbIE HCTOYHUKH:

1. Amumos II.A., Komssrun FO.M., Cunopos 10.B. u ap. Anre6pa u Hayaina MareMaTH4eCKOTO
ananmu3a. 10-11 kmacesl y4eOHUK 17151 00111e00pa30BaTebHBIX YUPESKICHUN: 0a30BBI yPOBEHb —
M.: IIpocBenienue, 2010. — 464 c.

2. JI.C. Aranacsn, B.®. Byry3os, C.b. Kamomies u np. ['eomerpus. 10-11 kimaccer: yue0.
[Tocobwue: 6a30BbIi U TPOGUILHBIN YpoBHHM -18e u3a. — M.: [Ipocsemenue, 2011

3. H.B. boromonos, [Ipaktuueckue 3aHATHS IO MaTeMaTHKe, yueOHOE OCOOHE AJIst CPEIHUX
npodeccruoHaNbHBIX YUeOHBIX 3aBeieHui — M.: Briciias mikomna, 2008. — 495 c.

4. Conoseiiuuk N.JI., Jlucuuxkun B.T. COopHuK 3a/1au 10 MaTeMaTUKE C PELICHUSIMH JUIs
texHukymMmoB — M.: OOO «Uznarensckuii njom «OHUKC 21 Bex»: OO0 «M3narensctBo «Mup u
obpazoBanuey, 2003. — 464 c.

JlonosiHuTEeIbHbIE HCTOYHUKH:

5. MopakoBuu A.I. Anrebpa u Hayana ananuza. 10-11 k1. B aByx vactsax.Y.1: Yueb. misa
00111€00pa3oBaTeIbHbIX yUpexaeHul. — 4-¢ u3a. — M.: Muemo3una, 2010

6. MopakoBuu A.I. AnreOpa u Hadana ananu3a. 10-11 k. B nByx wactax.Y.2: 3agaunuk it
00111e00pa3oBaTeIbHbIX yUpexkaeHui. — 4-¢ u3g. — M. Muemosuna, 2010

7. Konmoropos A.H., Anre6pa u Hauana ananuza. 10-11 k1. YyeOnoe nocobue s
0011e00pa3oBaTeNIbHBIX yUpeKaeHUH. — 3-¢ u31. — M.: [Ipocsemienne, 2007

HNHuTepHeT-pecypcen:

1. Caiir MOCKOBCKOIo IIEHTpa HENpepbIBHOIO MaTeMaTnueckoro oopaszosanus (MLIHMO)
[Dnexrponnsii pecypc] -http://www.mccme.ru

2.Caiir Allmath.ru — Bcst MaremaTrka B OTHOM MecTe [ DIeKTPOHHBIN pecypc]-
http://www.allmath.ru

3.Mertoaunka nmpernoaaBaHusi MaTeMaTUKH [ DIeKTpOHHBIN pecype]-http://www. methmath.chat.ru
4.I'paduxu pyHkuii [DnexTpoHHbIH pecypc]- http://www.graphfunk.narod.ru

5. «®enepanbHblii TOCYIapCTBEHHBII 00pa3oBaTebHbIN CTaHAAPT» [ DISKTPOHHBII pecypc]-
http://standart. Edu.ru./catachment. Aspx? Catalog 1d=223

6. Poccuiickuii 0011e00pa3oBarenbHbIi mopTai,[DaekTpoHHbIi pecypc]- http:// www. Shool.
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