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1. IMosicHuTeabHAas 3alIMCKA

Meroauueckue peKOMEHIAINH 10 BBITIOJIHEHHIO MPAKTHYECKUX U CAMOCTOSATENBHBIX padoT
NPEACTaBISIIOT cO00M dYacTh y4eOHO-METOAMYECKOTO KOMIUIEKTa MO Yy4eOHOW IUCIMILINHE
Maremaruka 1 cooTBeTcTBYIOT TpeboBanusiM @I'OC TpeThero nokoneHus u padboyei mporpamMme 1o
TUCIUILTAHE.

Lenpto co3manus pa3paOOTKH SIBISETCS OKAa3aHHWE IMOMOINM CTYJISHTaM IEpBOrO Kypca B
OCBOGHHUM Yy4eOHOTO MarepHaja Mo JAUCHUILIMHE B YUPEXKICHHSIX CPEAHEro MpodecCHOHaIHLHOTO
oOpa3oBaHwsL.

B cBsi3u ¢ BBeieHreM B 00pa3oBaTelIbHbIHN Mpoliecc HOBOro denepaibHOTO T'OCYyAapCTBEHHOTO
00pa30BaTeIbHOTO CTAHJAPTA, KOTOPHI OPHEHTHPOBAaH Ha BBHIPAOOTKY y CTYIEHTOB OOIIUX H
podeCCHOHANBHBIX KOMITETECHITNH — HaOopa 3HaHWA, YMCHHI, HABBIKOB M JIMYHOCTHBIX KauecCTB,
KOTOpBIE TO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE Tpyaa, Bce Oosee
aKTyaJIbHOW CTAHOBUTCS 3a/1a4a OpPraHU3aIMN MPAaKTHIECKONH PabOTHI CTYACHTOB.

[IpakTuueckue 3aHATUS SBISIOTCS BaKHOW (opmoil 00pa3oBaTeNIbHOTO TIpollecca M
HaIpaBJIEHbI Ha YKCTIEPUMEHTAIBHOE TOJTBEPIKICHNE TEOPETHUECKUX TIOJI0KEHHH 1 (popMuUpoBaHue
Y9eOHBIX ¥ MPOPECCHOHATBHBIX TMPAKTHICCKUX YMCHHH, OHHU COCTaBJISIOT BAXKHYIO YacTh
TEOPETUIECKOU U MPOPECCHOHATHHON MPAKTHIECKOU MOATOTOBKH.

HeoOXomuMbIMH ~ CTPYKTYPHBIMH ~ 3JICMEHTAaMH  NPAKTHYECKOTO  3aHATHS, TOMHMO
CaMOCTOSITEIIEHOM ICATEIIEHOCTH CTYIEHTOB, SIBIISTIOTCSI HHCTPYKTaX, TPOBOMMBIN MIPETO1aBaTelieM,
a TakKe aHadM3 W OICHKAa BBIMOJHEHHBIX pa0OT W CTENEHH OBJAJEHHs CTyICHTaMH
3aIJIAaHUPOBAHHBIMA YMCHHUSIMH. BBITIOTHEHHIO TPAKTUYCCKUX 3aHATHH IMPEIIISCTBYET IPOBEpKa
3HAHHWH CTYICHTOB - UX TEOPETHUYECKOM TOTOBHOCTH K BBIITOJIHEHUIO 3a1aHus. [IpakTHdecKue 3aHATHS
HOCST pEeNpOAYKTUBHBIN Xapakrep. PaboThl, HOCAIIME PENPOIYKTUBHBIN XapaKTep, OTIAMYAIOTCS TEM,
YTO MPH UX MPOBEACHUH CTYACHTHI MOJIb3YIOTCS OJIPOOHBIMU HHCTPYKIUSAMU, B KOTOPBIX YKa3aHbI:
e paboThl, TMOSICHEHUs (TEOpHs, OCHOBHBIE XapaKTEPUCTHUKH), OOOpyIOBaHUE, alaparypa,
Marepuaibl U WX XapaKTEPUCTHKH, TOPSJAOK BBIMOTHEHUS pPaOOThI, TaONHIBI, BHIBOIBI (0e3
(hOopMYITUPOBKH ), KOHTPOJIBHBIE BOIIPOCHI, yueOHAs U CIICIMATIbHAS JINTEepaTypa.

OneHkH 3a BBIMOJIHEHUE MTPAKTHUYECKUX pabOT BBICTABISAIOTCA MO MATUOAIIIBHON cUcTeMe U
YUUTBHIBAIOTCS KaK MOKa3aTeNu TeKyIIel YCreBaeMOCTH CTYIEHTOB.

Mertoauueckasi pa3paboTKa COAEPKHUT BCE CTPYKTYpHBIE 3JIEMEHTBHI Uil OpraHu3aluu U
MIPOBEJCHUS MPAKTUYECKUX 3aHATUU. [IpakTuyeckue 3amaHusl MPEICTABICHBI Pa3z3HOOOpPa3HOTO
XapakTepa B HECKOJIbKUX BapUaHTax W Pa3HOM CTENEHU CIOXKHOCTU. HekoTophle comepkar yCTHbIE
3a/1aHusl 6a30BOr0 YpPOBHS («OTBETUTH HAa BOMPOCHD?), BHITOJHEHUE KOTOPBIX 00s3aTeIbHbI, 1151 TOTO
YTOOBl MPUCTYHNUTh KO BTOPOMY OJIOKY — peUIeHHe NIPAKTUYECKUX 3aJaHuil [0 BapHaHTaM.
HHTepecHbIMU ABISIOTCA 33/1aHuA - 3amoiHu Tabnuiy. Takue 3aiaHus TpeOyrOT TBEPIbIX 3HAHUN
TEOPETUYECKOTO MaTepHralla U ONPEICICHHBIX BHIYMCIUTEBHBIX HABBIKOB MO TEME.

Lenu npakmuyeckux u camocmonsmenbHbIX3aHAMULL:

-TIOMOYb CTY/IEHTaM CUCTEMaTHU3UPOBaTh, 3aKPEMUTh U YIIIYOUTh 3HAHUS TEOPETUYECKOTO XapaKTepa;
-Hay4UTh CTYICHTOB IpHEMaM pEUICHUS MPAKTHUECKUX 3a/lad, CIO0COOCTBOBATh OBJIAJCHHUIO
HABBIKAMU M YMEHUSMH BBITIOJIHEHUS PacUe€TOB, TpapUuecKuX U APYruX BUJIOB 3aJaHHIA;

-Hay4YUTh UX TOJIB30BaThCS CIIPABOYHOMN JIUTEPATypOil U TabIUIIaMHU;

-popMUpOBaTh YMEHHE YUYUTBHCS CaMOCTOSITENIbHO, T. €. OBJIaJieBaTh METOJaMH, crocobaMu u
pHeMaMH caMOOOYy4EHHUS, CAMOPA3BUTHS U CAMOKOHTPOJISL.

B pesynbrare nmpoBefeHus MPaKTHUECKHUX 3aHATHH MO TUCIUILTHHE «MareMaTukay CTYIEHT JOJIKEH:
3HATh:

- 3HaYeHHWE MaTeMaTUYEeCKOW HAyKH Ui pelIeHMs 3ajad, BOSHUKAIOIINX B TEOPUH U MPAKTHUKE; -
IIUPOTY U B TO K€ BpPEMsI OTPAHMUYEHHOCTh MPUMEHEHUS MaTEeMAaTUYECKUX METOJOB K aHAlu3y U
HCCIIEIOBAHMIO MTPOLIECCOB U SIBICHHUI B IPUPO/IE U 0OIIECTBE;

- 3HAY€HHE TPAKTUKH W BOMPOCOB, BO3HUKAIOIIUX B CaMOW MaremaTtuke Ans (OopMHpOBaHHUS U
Pa3BUTHUS MAaTEMATUYECKOW HAYKW; UICTOPUIO PA3BUTHSI TIOHATHUS YHUCIIA, CO3/IaHUSI MaTEMATHIECKOTO
aHalM3a, BOSHUKHOBEHUS U Pa3BUTHSI TEOMETPUH;



- YHUBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTUKU MaTeMaTU4YECKUX PACCYKICHUN, UX IPUMEHUMOCTb BO
BCEX 00JaCTSIX YEIOBEUECKOH eSTEIbHOCTH;

- BEPOATHOCTHBIN XapaKTeP Pa3IMUHBIX IIPOLIECCOB OKPYKAIOIIETO MUPA.

yMeThb:

- HaXOJUTh 3HAYCHHS KOPHS, CTENEHH, Jiorapupma, TPUTOHOMETPUIECKUX BBIPAKCHHUI HAa OCHOBE
OTIpEIICIICHUS]; BBIMOJHATh TPEOOPa30BaHMS BBIPAKECHUH, NPUMEHSST (POPMYIBI, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, JTorapu(mMoB, TPUTOHOMETPHUYECKUX (HYHKITUH;

- BBIYUCIIATH 3HA4Y€HHWE (YHKUMM MO 33JaHHOMY 3HAUEHUIO apryMEHTa; ONPEAESATh OCHOBHBIE
CBOMWCTBA YUCIIOBBIX (DYHKIIUI; CTPOUTH rpauKu N3y4EHHBIX (QYHKIH;

- HAaXOJIUTHh TPOU3BOIHBIC SIIEMEHTAPHBIX (DYHKIMIA; MCIOIB30BaTh MPOU3BOIHYIO UIS W3YUCHHS
CBOMCTB (QYHKIMA ¥ TOCTpOEHHs TpaduKoB; NPUMEHSTH NPOU3BOJHYIO IS HAXOXKICHHS
HauOO0JIbIIEr0 M HAMMEHBIUIETO 3HAYEHHUS;

- pemiath palMOHaNbHbIE, MMOKA3aTeNbHbIe, JorapuMuyeckue, TPUTOHOMETPUUYECKUE YpaBHEHMS,
CBOJISILIIMECS K JIMHEHHBIM U KBaJIPaTHBIM, a TAK)KE€ aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;
MCIO0JIb30BaTh rpaueCcKUii METOJT pELIeHHs] ypaBHEHUN U HEPABEHCTB;

- pemars NpocTellIne KOMOMHATOPHBIE 33/1aud METOJOM Iepedopa, a TaKKe ¢ HCIOJIb30BAHUEM
M3BECTHBIX (OPMYJI; BBIUMCISATH BEPOSITHOCTH COOBITUI Ha OCHOBE MOJCYETa YHCIIa UCXOIOB;

JlanHy10 pa3paboTKy MOTYT MCIIOJIb30BATh CTYACHTHI ISl CAMOCTOSITEIbHON pabOThI, a TAKXKE
MPENo/IaBaTeH MPU MPOBEACHUH MPAKTHYECCKUX 3aHATUN 110 MAaTEeMaTHKeE.



2.Hepe'{em, NMPAKTUICCKHUX p360T AJIA CTYAEHTOB cnenuaJbLHOCTEH

I'maBa Tema npakTuyeckoil paboTbl
I'maBa 1. ITpaktuueckas padora Ne 1. Pemenue kBagpaTHbIX ypaBHEHUH U HEPABEHCTB
HevicrButenbuble | [Ipakrudeckas pabora Ne 2. Pernienue ypaBHEHHI U HEPABEHCTB C MTOMOIIBIO
qucia KBaJPATHBIX ypaBHEHUHN
I'maBa 2. [Ipaktudeckas padora Ne 3. YipomieHue BeIpaXeHUH coJlepKalliue CTEIIeHN
Crenennas U KOpHU
GbyHKIHS
[iasa 3. [Ipaktuueckas padora Ne 4. [IpuMeHeHre CBOWCTB MOKa3aTeIbHON (QPyHKIIMN
U pelIeHNH 3a]a4
[TokasarenbHas =
P — [Ipaxtnueckas pabota Ne 5. Pemienue nokazarenbHbIX ypaBHEHUN U
HEPABEHCTB
[Ipaktrueckas padbota Ne 6. [Ipumenenue onpenenenus jgorapudma u
CBOMCTB IIPH PEIICHNUH 3a4a4
I'nasa 4. [Ipaxtuueckas padota Ne 7. IlocTpoenune rpadukoB JorapupMUUEcKux 1
Jlorapudmuueckas | MOKa3aTCIbHBIX byHKIUH
QyHKIHA [Ipaktuueckast padora Ne 8.ITonsitue norapudma. CoiicTa morapumMoB.
[IpeoOpas3oBaHue U BBIYMCIIEHNE 3HAaUCHUH JTOTrapu(MUYECKUX BhIPAXKEHUN
[Ipaktrueckas pabota Ne 9. Pemenue sorapumMuueckux ypaBHEHUI
[Ipaktrueckas padora Nel0. Pemmenue morapumMudeckux HEpaBEeHCTB
[Ipaktnueckas pabora Ne 11. OCHOBHBIE TOHSATHUS U AKCHOMBI CTEPEOMETPUH
I'maga 5. [Ipaktrueckas pabota Ne 12. AKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX
IlapannenbHOCTS [Ipaktrueckas padora Ne 13. [lapaniaenbHOCTh MPSAMBIX B TPOCTPAHCTBE
MPSAMBIX U
T0CKOCTCI [Ipaxtuueckas pabota Ne 14.CkpenruBaroniuecs: npsMbie
[Tpaktuueckas padora Ne 15. IlapaniaenbHOCTh MPSIMOUN U TIIIOCKOCTH
[Tpaktnueckas padora Ne 16. [lapanienbHOCTh IBYX IJIOCKOCTEH
[Tpaktuueckas padora Ne 17. IlepneHauKynsap U HaKJIIOHHAS
[Tpaktuueckas padora Ne 18. Pemenne 3amau. [leprieHnukysnsap u HaKJIOHHAS
[Ipaktuueckas padora Ne 19. IlepnieHAUKYIAPHOCTH MPSMOM U TLIOCKOCTH
I'maBa 6. [Ipaktuyeckoe 3anstue Ne 20. HaxoxzeHue yria Mexay IpsSiMbIMHU B
IlepnienIUKyIApHOC | IPOCTPAHCTBE
Tb MPSIMBIX U [Ipaktuueckas padora Ne 21. HaxoxaeHue yria Mexay npsMoi u
IJIOCKOCTEM IJIOCKOCTBIO
[Ipaktuueckas padora Ne 22. HaxoxxaeHue ABYTPaHHOTO yIiia
[Ipaktrueckas pabota Ne 23. [IpuMeHeHne nepreHAUKYISPHOCTH
IJIOCKOCTEH MPU PEIICHUH 3a4a4
I'maBa 7. [Ipaktuueckas padora Ne 24.PenieHue mpocTedmx KOMOMHATOPHBIX 3a1a4
Komb6unaroprika
[Ipaktrueckas pabota Ne25. Perienre 3a/1a4 Ha BBIYUCIIEHUE KIIACCHUECKOM
I'maBa 8. BEPOATHOCTH
Onementsl Teopun | [Ipaktuyeckast padora Ne 26. Pemenue 3aja4 BEpOsSTHOCTHBIMU METOJJAMU
BEPOSITHOCTH IIpaktuueckas padora Ne 27. BerunciieHne BEpOSITHOCTEH HE3aBUCHMBIX
COOBITUI
IIpaktuueckas padora Ne 28. [TocTpoeHue u npeodbpasoBaHue rpaguKoB
TPUTOHOMETPUYECKUX PYHKITHI
I'maBa 9 . [Tpaktuueckas padora Ne 29. OCHOBBI TPUTOHOMETPHH
Tpuronomerpudecku | Ipaktuueckas padota Ne 30. [Ipumenenue hopmyn npuBeneHus s
e GpopmyIb YIPOIIEHHS BBIPAKEHUM

IIpaktuueckas padora Ne 31. @opmysnbl CyMMBI U pa3HOCTH
TPUTrOHOMETpUYeCKUX QyHKIMH. TpuronHomerpuueckue npeoopazoBaHus




I'masa 10.
Tpuronomerpudecku
€ YpaBHECHHUs

[Ipaktuueckas padora Ne 32.

YpaBHEHUU

Pemenue nmpocTenmmx TPUroHOMETPUYECKUX

ITpaktuueckas padora Ne 33.

Pemenne TpUroHOMETpUYECKUX YpaBHEHUN

[Ipaktuueckas padora Ne 34.

[IpocTpancTBennsie GUrypsl. MHOTOrpaHHUKA

[Ipakruaeckas padora Ne 35.

Haxoxaenne miomanu mapajjiejacnuicaa u

I'maBa 11. IpsIMON IPU3MBI
Muororpanauku | Ilpakruueckas padota Ne 36. HaxoxkeHue 1uiomaan NoaHoH 1 O0KOBO
MOBEPXHOCTU MUPAMU/IBI
[Ipaktudeckas padora Ne 37. HaxoxaeHue miomniaieii MHOTOTpaHHHKOB
ITpakTrueckas paborta Ne 38. Bekropsl B mpoCTpaHCTBE
r 1 [Tpaktuueckas padora Ne 39. KoyumnHeapHbie 1 KOMIUTaHApPHBIE BEKTOPBI
Beiil(a)i)m 'B [Ipaktnueckas paborta Ne 40. JleiictBus Haj BekTopamu. [loctpoenue
mpocTpancTBe [Ipaxtrueckas padbota Ne 41. BeruncineHre KoopAnHAT BEKTOPA, AJTMHA
BEKTOpa
[Tpaktrueckas padota Ne 42, CkansipHoe IPOU3BEICHUE BEKTOPOB
[Tpaktuueckast padora Ne 43.1{uwmmnaap. Konyc. Onpenenenue, 31eMEHTHI
duryp
[Ipaxtnueckas pabota Ne 44. Humunap. Konyc. Pemenue 3agau
I'maBal3. [Ipaktrueckast padota Ne 45. HaxoxaeHue TUI0Ia M IIOBEPXHOCTH
Tenma n nosepxnoctn | WWIHHIpA
BpalCHHS [Tpaktrueckas padora Ne 46. HaxoxaeHue 1uiomaam moBepXHOCTH KOHyCa
[Ipaktuueckas padora Ne 47. Chepa u mrap. BzaumHoe pacmnonoxeHne
ctheps! 1 IIIOCKOCTH
[Ipaktuueckas padota Ne 48. YpaBaenue chepsl
[Ipaktrueckas padota Ne 49. HaxoxxaeHue mpou3BOIHBIX AIEMEHTAPHBIX
I'maBa 14. F—
[IpousBoaHas u ee
reoMeTpErTeCKTi [IpakTruueckas pa60TavN9 50. ITpousBonnas. [IpaBuna nuddepeHupoBanms.
CMELCIT [IpousBoHas CIOKHON (PyHKIIMH
[Ipaktrueckas padora Ne 51.I'eomeTpudecKkuii CMBICT TPOU3BOTHOM
I'maBa 15. [Ipaktrueckas padora Ne 52. HaxoxaeHue ToUeKk MakKCUMyMa 1 MUHUMYMa
[Ipumenenue [Ipaktrueckas padora Ne 53. HaxoxaeHrue TpOMEKyTKOB MOHOTOHHOCTH
MIPOU3BOJHON K byHKIMH
HCCIIE0OBAHUIO [Ipaktuueckas pabota Ne 54. Mccnenoanue u nocrpoenue rpadukon
GbyHKIHIN (YHKIIUH ¢ TTIOMOIIBIO TIPOU3BOTHOM
[Ipaktrueckoe 3ansatue Ne 55. [lonstue nepBoobpazHoil u
HeonpeereHHoro nurerpaia. CpoiicTsa
I'naBa 16. [Ipaktrueckas pabota Ne 56. Boruncnenre HeonpeaeIeHHbIX HHTETPAJIOB,
Wurerpan UCIIONB3Ys TAOIUIly HHTETPAIOB
[Ipaktrueckas pabota Ne 57. Boruncnenue onpeaesieHHOro HHTErpat.
®opmyna Herotona-Jleitbuuia
[Ipaktuueckas padora Ne 58. dopmyna Herorona-Jleitonuna. Boeruncnenue
TJIOIAIU KPUBOJMHEMHOW Tpanenun
IIpaktuueckas padora Ne 59. HaxoxxaeHue o6béma MpsiMOyrojibHOTO
napajieJenune/ia v ero AIEeMEHTOB
I'maBa 17.

O0BeMBI Ten

ITpaktuueckas padora Ne 60.

Brrunciienne ooneMa IMUpaMU bl

[Tpaktuueckas padora Ne 61.

Brrurcnenune oobema KOHYCA U MWJIMHApA

[Tpaktuueckas padora Ne 62.

Brruncnenune oobema mIapa u €ro yacTe

I'nmaBa 18.
CrartucTuka

[IpakTtrueckas pabota Ne 63.Berunicnenue cpeanero apupMeTuyeckoro,
MAaTEeMaTUYeCKOTO 0KMJIaHUS U TUCTIEPCUU CITYy4ailHOM TUCKPETHOM

BCJIIMYHMHEI.




3.TeopeTnueckne cBeIeHHS U METOAHYECKHE PEKOMEHIALMH 0 IVIaBaM
I'maBa 1. [lelicTBUTe/IbHBbIE YHCJIA
Teoperuueckue cBeIeHNs] U METOAUYECKHE PEKOMEHIAIMHT

OmHUM U3 caMbIX OCHOBHBIX MMOHATHI B MaTEMATHKE SIBISICTCS YUCIIO.
Hamypanvuvie wucna: ¥ = (L2340
Lenvie yucna: Z ={---=‘3=—3 L0123, }
Payuonanvnvie uucna: Q = { m/n, rme m — meoe YUCIO, a N — HATypaIbHOE} .
MOKHO TaK)Ke CUYUTATh, YTO PAIMOHAIBLHBIC YUCIIA - 3TO OCCKOHEYHBIE TIEPUOIMICCKIEC
JECSITUUHBIE IpOOH.
WpparmoHaibHBIC YKCITa — 3TO YUCIIA, HE MPEJICTABIMbIC B BUIC OOBIKHOBEHHOU APOOH, T.C.
OeCKOHEUYHBIE HEMEPUOANUECKUE AecaTUUYHbIe Tpoou. Hampumep: = 3,1416...,e =
2,7182...;V2 =1,4142...
Bce aTi uncia Ha3pIBalOT JCHCTBUTEIHLHBIMU YHCIaMHu — R.

¢, ecImc =0
f-{

Onpeodenenue mooys wucia: —a, eema <0

i o
OcHosHoe ceoticmeo Opoou. ke b,
a ¢
—=—ad =k

Ocnosnoe ceoticmeo nponopyuu: ¥
Onpeoenenue npoyenma: 1% - 3to 1/100 vacTte yncna.

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

Ilpumep: Haiitu x, ecinu

Pewienue:
(750 [—l] =75.2=15
2 ;22,5:(=0,5)=—-225:5=—-45;15-x=—-45;x=-45:15=-3.
Omeem: — 3.
I'naBa 2. Crenennasi pyHKIus
Teoperuueckue cBeeHNs] U MeTOANYECKUE PEKOMEHAAIUH

a-a---a=a®

gra-a
Boipaxkenue — mr= Ha3bIBACTCS CTENEHbIO yncia a. [Ipu 3Tom a — Ha3bIBaeTCs

OCHOBaHHEM CTEIIEHH, a N — [TI0Ka3aTelIeM CTEIICHHU.

3anuck 03Ha4aeT ynoOHOE COKpAIICHHUE — BMECTO TOTO, YTOOBI KaXKAbIH pa3 MUcaTh
MPOM3BEICHNE OOJIBIIIOTO KOJIMYECTBA MHOKHUTENCH CTAJIM UCIIOIB30BaTh YIOOHYIO U KPATKYIO
3aIIKCh.

CBoJiCTBa CTeNleHH ¢ HATYPAJIbHBIM MOKAa3aTeJieM

1) al = d;

m m+n

2) a”a® =a
3) a™:a® = g™ ™ (a:-,-’:l:l:]:

(am:]?‘! — amn:

4)
5) :b” = (ab)™;
6 =" (b=0).

CreneHb ¢ 1eJbIM M0KA3aTeIeEM

YT0OBI MONTYIUTH BHIPAKEHHE a® JOCTATOYHO B TPETHEM CBOMCTBE MTOIOKHTE: 1= '* ¥ MBI

TIOJyqHM: a® =a™:a™ =1(a%0).

JIJist OTPHIATETHHOTO MOKA3aTeNsl CTCICHH AIOCTATOMHO B3ATh B TPETHEM CBOICTBE B
-n_ 0, n _ =

xauectse ™ = O Torma HOTY4IHM: LoTEe T (@* 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

JUISL CTETIEHU C LEJIBIM MTOKA3aTeNIEM BCE OCTAIbHBIE CBOMCTBA, YKE ONIPENCIIEHHBIE U1 CTENICHU
C HAaTypaJIbHbIM NOKA3aTEJIEM COXPAHSIOTCA.
Ceoiicmea cmenenu ¢ Yeablm NOKA3amenem:

a® = a;
1) !

0

a =1 (a+ 0);

3) a™:a" = a™ ™™ (a #+ 0);

(am]n = ™",

4)
) rxj b® = (ab)™;
6 7 G0

-—n

=1
7) @ = at (ﬂ, + D]:
G- — b
O06061mKM MOHATHE CTENEHU IS pallMOHANIbHBIX MOKa3areneil. PaccMorpum
T m
an)" = an” =a”

a >0
. Ho st cnyyas MBI MIOJIYYWIJIN OTIPENICIICHUE KOPHS N-

i

n — =] = n "__ ._ —
(x yix>=0)=x=1y) Torma: &

BBIpa)KEHHE: (

Va™  a=0.

OM CTENEeHN I

Ceoiicmea cmenenu ¢ pauuonaIbHbIM ROKA3AMENEeM:
al = a;

1) !

2) a® =1 (a+# 0);

3) a™:a® =a™ " (a+ 0);

(am]n = g™",

4)
5) @'b” = (ab)”;

o =" (b =0);

) @ E s

g &7 =" (ab#0),
9) r:x%="~l-.,“'a_m,a:=ll

JleiicTBHSI C YMCIAMU
C MHOXECTBaMH HaTypaJlbHBIX, UEIbIX U PALIMOHATBHBIX YUCET MOXKHO MPOU3BOIUTH
oTepanuy CIOKEHHs, YMHOXKEHHUA U AeTeHus. PaccMoTpuM onepanuu 6o3gedenue 6 cmenens u
Uuszejle4eHUe KOpHA.

CioxeHnne U BbIYUTaHUE KOPHeil. UTOObI MPOU3BECTH CI0KEHNE U BRIYUTAHUE KOPHEH,
CHayaJla KOpHU TPUBOJAT K MPOCTEUIIIEMY BUY, a 3aT€M BBITIOTHSIIOT PUBEACHNE TTOJOOHBIX
YJICHOB

Ilpumep 1.

YMHOKeHHE U JeJIeHUe KOPHE.

IIpousBeneHre KOpHEN ¢ OAMHAKOBBIMU MTOKA3aTEIIMU PABHO KOPHIO TOM JK€ CTEIIEHU U3
IIPOU3BEICHUS TOAKOPEHHBIX BBIPAKEHUN

YacTHOE OT AeIeHNs KOPHEHN C OJMHAKOBBIMHU [T0KA3aTEIIMU PABHO KOPHIO TOH 7K€ CTEIICHU U3
YaCTHOIO OT JCJICHUs NTOAKOPEHHBIX BBIPAKEHU.

Ecnu nokazarenu KOpHCfI Ppa3JIN4HbI, TO CHa4YaJla HY’>KHO IIPUBECTU UX K O6I.I.ICMy IoKa3aTciio, a
3aTEM MPOU3BECTU YMHOXKCHHUC U ACIICHUC.
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Ecnu xopHu HMEOT K03 GHUIMEHTHI, TO UX IEPEMHOKAIOT WX JACIAT OTACIBHO U Pe3ylbTar
MUIIYT Tepea 00IM KOpHEM

Bo3Benenue kopHeii B crenenb. [Ipu Bo3BeieHUN KOPHS B CTENIEHb HYKHO BO3BECTH B 3TY
CTETeHb MOAKOPEHHOE BBIPAXKEHUE, a TIOKA3aTellb CTENICHH OCTaBUTh Oe3 m3MeHenus. Eciu
KOpPEeHb UMeeT KOI((UIMEHT, TO €r0 OTAEIBHO BO3BOIAT B 3TY CTEIICHb U PE3Y/IbTaT BO3BEACHUS
3aMMCHIBAIOT KaK KOA((ULUEHT IpU CaMOM KOpHE.

Ilpumep:

N36aBieHne oT HPPALMOHAJBLHOCTH B 3HAMEHAaTeJle Apo0u. J{J1s1 3TOro Hy)KHO 3HaMeHarelb U
YHCIUTENb IPOOU YMHOXKHTH Ha TaKOE BBIPAKEHHE, KOTOPOE B MPOM3BEACHUH CO 3HAMEHATEIIEM
JlaeT pallMOHAJIBLHOE BHIPAKEHUE B 3HAMEHATEJE.

N3Bieuenne kopHs U3 KopHs. [Ipy n3BneueHun KOpHs U3 10/ KOPHS MOKa3aTean KOpHen
MIEPEMHOKAIOT, a IOJKOPEHHOE BhIPAXKEHHUE OCTaBIIAIOT 03 u3MeHeHus. Eciu kopeHb nMeer
KO3 QUIMEHT, TO 0OBIYHO /10 U3BJIEYEHHSI U3 IaHHOTO KOPHSI HOBOTO KOPHSI BBOJST

KO3 QUIMEHT MOJT 3HaK pajivKaja JaHHOTO KOPHSL.

Ilpumep:

I'pauk creneHHoM QyHKIMHU U ee CBOHCTBA
Onpenenenue: CreneHHON QyHKIMEH Ha3bIBalOT QYHKIINIO BUAA y=Xx ', T1IE 7- JIF000€
NEUCTBUTEIILHOE YHUCIIO.
I'padpuxom crenenHoi GpyHKIMKM y=x" C HATYpaJTbHbIM IOKa3aTelIeM SIBISETCA napabona n-ro
MOPsIJIKa, IPU YETHOM 71 €€ rpapiK CUMMETPUYEH OTHOCUTEIBHO OCH OPIUHAT, TPU HEYETHOM 71 -
OTHOCHUTEJIBHO Hayasia KOOpHaT.
Paccmotpum crenennyto ¢pynkumio y=x ", r=, . I'paduxom ee spnsercs KpuBas - BETBb
mapadoJIbI
Paccmotpum rpaduk pyHKINM ,
Paccmotpum rpaduk pyHKITMN

I'padux nanHO#M QyHKIIMN UMEET TOPU3OHTAIBHYIO0 ACUMIITOTY ) = 0 M BEPTUKAIbHYIO
acumnToTty x = 0.

Ecnu nokazatenp cTeneHn — 1LI€JI0€ OTPUIIATENIbHOE YUCIIO, TO CTeNeHHas GyHKUUS 3a1aéTcs
dbopmynoit y=x " i y=1/x"

I'paduk crenennoit pyHKIMU y=X ", B cllydae, KOrja n — 4E€THOE YMCIIO IPUHUMAET BU:

¥

I'naBa 3. Iloka3zareabHast QyHKIHSA
Teopernyeckue cBeIeHUS U METOAUYECKHE PEKOMEHAAllUH

Iloxka3areabHas pyHKuHA U eé cBOMiCTBa
Onpenenenne: [TokazatensHOM Ha3bIiBaeTca QyHKIUSA, 3a1aHHast POPMYIION BUIa
CBoiicTBa MOKa3aTeJbHON QYHKIUH
1. O6nacTelo onpeneneHus noka3areabHON (PyHKIUN SBISETCS BCS YMCIOBask IpsAMasi.
2. MHOXeCTBOM 3HAYEHHUI NOKa3aTeIbHOW (DYHKIIUH SBISETCS MOJ0KUTENIbHAS MOIyNpsMast.
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3. [Ipu a> 1 nokazarenpHas GyHKIUS BO3pAcTaeT HA BCEH YMCIIOBOM NpsiMoit puc (3), a mpu
0<a< 1 yOwiBaet puc (4). l'eomerpuueckast 0coOCHHOCTh rpadrka MokazaTeabHON (PYHKIIMH: OCh
X SIBIISIETCS TOPU30HTAIBLHOM aCHMIITOTOM Tpaduka.

Pelienune moka3arejbHBIX ypaBHe}mﬁ

o .. a*=a® ©x=bh
AJNTOPUTM pPEIICHUS MPOCTEHIIINX MTOKA3aTeIbHBIX YPABHEHUN: . Jltst

peICHUA HpOCTGfIHICFO MOKa3aTCJIbHOTO YPaBHCHUA JOCTATOYHO IIPUBCCTHU 00e yactu K
OAWHAKOBOMY OCHOBAHHUIO, a 3aTCM IIPHUPABHATH IIOKA3aTCJIN CTCIICHU.

11 2= 2=2=x=3.
pumep:

JIro6oe Gornee CI0XKHOE MOKA3aTETBHOE YPABHEHHUE PEIIACTCS CBEICHUEM €T0 Pa3IHYHbIMU
METOJIaMH K TTPOCTEUIIINM.

OcHoBHbIE BHABI NOKA3aTeJbHbIX YPaBHEHUIi
1) Ilpocreitmue (3*=9).
%) Cro y y (2% - 3% = 36).
JSIIHMECs K MPOCTEHIINM ¢ IOMOIIBIO HCIOIb30BaHUS CBOMCTB CTETIEHU
3) C BblHECEHHEM OOLIETO MHOKHUTEIS (577 =57 =20).
5% —6-5% +5 =0).

(36% — 2 - 30% + 25% = 0).

4) Coasmuecs K KBaJApaTHBIM (

5) OpHOpoHBIE TIOKA3aTEIbHBIC YPABHEHUS
I'naBa 4. Jlorapugmuyeckas pyHkuus

TeopeTHyeckue cBeieHHsI 1 METOAUYECKHE PEKOMEH AU T
Onpeoenenue: Jlorapupmom uncina b Mo OCHOBAHHIO ¢ HA3bIBAIOT MOKA3aTeIb CTENEHH, B
KOTOPYIO HY’KHO BO3BECTU YHCIIO d, YTOOBI MOJIYYUTh YUCIO b, pu ycnosuu b>0, a>0, a#l.
O6o3Ha4aeTcst CUMBOJIOM [0q, 8.
- OCHOBHOE JIorapu(pMHUECKOe TOKIECTBO.
Oco060 BeIICTIUM TpU (POPMYITBIL:
Ceoticmea n102apugpmos:

Jlorapugpmuueckasi yHKUMS U ee CBOMCTBA
Onpenenenue: Jlorapupmuueckoit Ha3pBalOT PyHKIMIO BUaa: ¥ = loqa X. Jlorapudmudeckas
(GhyHKIMS 00paTHas MOKa3aTeIbHOM.
CaoiicTBa Jorapudpmudeckoii pyHkumm:
1. Ob6nacTeio onpeneeHus JorapupMuIeckoil GyHKIUN SBIIETCS MPOMexXyTOoK (0;00).
2. MHOXeCTBO 3HaYCHUH JIoTapu(PpMUIecKor PyHKIIMHA — BCSI YUCIIOBAs OCh.
3. Jlorapudmuyeckas GyHKINSA — HEMPEPHIBHA.
4. Jlorapudmuueckas ¢pynkuus npu a> 0, Bo3pacraet , pu a< 0, yObIBaer.
5. [loka3zarenpHas U Torapudmuueckas pyHKIIUN B3aUMHO - 00paTHbIE, TO UX TpaduKu
CUMMETPHUYHBI OTHOCUTEIBHO MPAMON ) = X.

Pemenne jjorapu(pMmuyecKuxX ypaBHeHUH

Cucrembl JorapugMuvecKux ypaBHeHH
CamMble MpOCThIe CUCTEMBI JIOTApU(PMUIECKUX YPABHEHUN — 3TO CUCTEMBI, B KOTOPBIX 00a
ypaBHEHUS CBOJATCA K MpocTeluM. B nanpHeiinem nomy4yaercs oObIyHas crucTeMa U3 ABYyX
ypaBHEHUH C IByMs HEU3BECTHBIMU, KOTOpas peliaercs JT00bIM U3 yIOOHBIX METOJIOB.
{‘105’2 (x +3y) =2

Ilpumep: logsxy =1

Emé ouH BaXHBINA THIT CUCTEM JIOTApU(PMUIECKUX YPABHEHUH — 3TO CHCTEMBI, KOTOpBIE
CBOJATCS K OOBIYHBIM C TOMOIIBIO 3aMEHBI.
I'masa S. IIapa/iieJIbHOCTh NPSAMBIX M IJIOCKOCTEH
Teopernyeckue cBeeHUS U METOAUYECKHE PEKOMEHAAlluH
Axcuoma 1. Uepes Tpu TOUKH, HE JIEXKAIUE HA OJHOM NMPSAMOM, MOYKHO ITPOBECTHU IJIOCKOCTh U
IIPU TOM TOJIBKO OJHY.
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Axcuoma 2. Eciin B€ TOUKH NPSAMON IPUHAJUIEKAT IIJIOCKOCTH, TO U BCA MpsiMast JIEKUT B 3TOU
IIJIOCKOCTH.
Axcuoma 3. Ecniu 1Be pa3iryHble TJIOCKOCTH UMEIOT OOIIYIO TOUKY, TO OHHU TEPECEKAI0TCs 110
MPAMOM, IPOXOJSIIEN YEPES ATY TOUKY.
Teopema: Uepes nBe nepecekaromuecs IpsiMble MOYKHO ITPOBECTH INIOCKOCTh U IIPUTOM TOJIBKO
OJIHY.
Teopema: B npocTpaHCcTBE Uyepe3 NPSMYIO U HE JIEKAILYIO HA HE TOYKY MOYKHO MPOBECTH
IIJIOCKOCTh, U IPUTOM TOJIBKO OJIHY.
Onpenesnenue. [IpsimMas 1 IIOCKOCTh HA3BIBAKOTCS MAPAIIIETBHBIMH, €CJIM OHU HE
IIEPECEKAOTCS.

IMapanieabHOCTH JIOCKOCTEH
Omnpenesienue. /[Be MI0CKOCTH Ha3bIBAIOTCA MMAPAUICIBHBIMHU, €CJIM OHH HE ITEPECEKAOTCH.
IIpu3Hak napajieIbHOCTH IJI0CKOCTel. Eciu 1Be nepecekatoniyecs npsMble OJTHON
IJIOCKOCTU COOTBETCTBEHHO MapajliebHbl JBYM IE€PECEKAIOLIUMCS IPSIMBIM APYrOi IJI0CKOCTH,
TO 3TH TUIOCKOCTH MapalIeIbHBI.
IIpu3Hak napanielbHOCTH NPSIMOH M NJIOCKOCTH:
Ecnu npsimasi, He mpuHa uIexkaniast aoCKOCTH,
napasuieJibHa Kakol-HUuOyAb MPSAMOI B 3TOM MJIOCKOCTH,
TO OHA IMapajuieJbHa U CAMOM IUIOCKOCTH.

i

by

P Teopema. Ecniu n1Be mapasnsenbHble JI0CKOCTH MEPECEKAIOTCA
o N\ TPETEN, TO IPAMBIE IIEPECEUECHUS TapAIUIEIIbHEIL.
| Teopema. OTpe3ku napayieabHbIX MPSAMBIX,
3AKJIFOYEHHBIX MEXK/y IBYMS TapaJIJIEIbHBIMU IJIOCKOCTSIMU,

F
PaBHBI.
/ R
frg B
A
B
[

I'naBa 6. IlepnieHAUKYJIAPHOCTD NPSAMBIX H IIOCKOCTEMH
TeopeTnueckue cBeeHUsI 1 METOAUYECKHE PEKOMEHAAllUN
Omnpenenenue. [leprneHIUKYIIpHBIMU HA3bIBAIOTCS MPSIMbIE, KOTOPBIE MIEPECEKAOTCS TOJT
MPSIMBIM YIJIOM.
Omnpenenenue. [leprieHIUKyIsIpOM K JaHHOM MPSAMOM Ha3bIBAETCS OTPE3OK MPSMOH,
MEPIEHIUKYIAPHON K JAaHHOMN.
A Omnpenenenue. Hak1oHHON, TPOBEIEHHON U3 JAaHHOM TOYKU K JAHHOM
npsIMOH (TIIOCKOCTH ), Ha3bIBAETCS OTPE3OK, COCTUHSIIOIINMN TaHHYIO
TOUKY C JTF000H TOUKOI MPSAMO(TIIIOCKOCTH), HE SBISIOICHCS
OCHOBAaHUEM IEPIIEHAUKYISAPA, ONYILIEHHOTO U3 3TOU K€ TOUKHU Ha
JTAHHYIO TPSIMYIO(TIIIOCKOCTB).

B [ H T

Onpezle.nelme. HpHMaH Ha3bIBaCTCA HepHCHHHKyHﬂpHOﬁ 3TOH IJIOCKOCTH, €CJIM OHa
NEpNCHAUKYIIApHA 000 HpHMOfI, KOTOpas JIC)KUT B JIaHHOM IIJIO CKOCTH.



IIpu3Hak nepneHAUKYJISIPHOCTH NPSAMOIM M IJI0CKOcTH. Eciin nipsiMast nepneHiukyisipHa
JIBYM ME€PECEKAIOINUMCS MIPSIMBIM IIJIOCKOCTH, TO OHA NMEPIEHAUKYIIPHA JAHHOM JIOCKOCTH.

Teopema. Ecnu nBe mepecekaromuecs NpsMble NapajlieIbHbI
COOTBETCTBEHHO JBYM IMEPHEHAUKYISPHBIM MPSIMbIM, TO OHH
TOKE MEePIEHAUKYISPHBI.

Teopema. Ecinu miockocTh NEpHeHAUKYIIpHA OJHOM M3 JIBYX MapajuleIbHBIX MPSIMBIX, TO OHA
MEPIEHIUKYIISIPHA U IPYrOil.

Omnpenesienue: Yroa Mexay IpsiIMOM U INIOCKOCTBIO €CTh YIOJl MEXAY 3TOU MPSMOM U €€
MPOEKIMEN HA 3TY TNIOCKOCTb.

Teopema o Tpex nepnenaukyJaspax. Eciu npamas,
IIPOBEJICHHAS Ha IJI0CKOCTH Yepe3 OCHOBAaHUE

HaKJIOHHOM, MepIeHANKYIsIpHa €€ MPOEKINH, TO OHa
MEepHEeHIMKY/ISIpHA U HAaKJIOHHOM.

A

I'naBa 7. KomOunaTopuka
Teopernueckue cBeeHNsI M MeTOIHYECKHE PEKOMEHIALMHT

Bbonvuwuncmeso KOM6uHam0prlx 3a0ay peutaemcs ¢ NOMOUuLbo 08)/)6 OCHOBHbIX npaeu.
— npasuila Cymmsl U npaesujia npou3ee0euuﬂ.

Buioop npasuna

IIpaBuiio cymMBblI IIpaBuJio npousBeneHust

Ecomu  Hekotopeii  oObekr A MoxHO [Eciam 00beKT A MOXKHO BBIOpAaTh m crioco0amMu |
BBIOpaTh M crioco0amMu, a Ipyroi 00beKT B jecmu mocie Kaxaoro Takoro BbiOOpa oOwbekT B
MO>XHO BBIOpaTh N crioco0aMu, TO BBIOOP MOXKHO BBIOPATh N Crioco0amMu, TO BBIOOP mapbl A
obvekra mubo A, smbo B  MoxHO W B MOXXHO OCyIIecCTBUTH m * N CIIOCOOAMH.

OCYILIECTBUTHh M + N criocodamu.

Ilpumep: B wmarasune «Bce ans ydas» ecTb 6 pasHbIX yamiek U 4 pasHbix Omonna. CKOJIbKO
BapHAHTOB YAIlIKU U OJIOIIA MOXKHO KYIUTh?

Pewenue: Yamky Mbl MOKEM BBIOpaTh 6-10 criocobamu, a omroie 4-s cnocodamu. Tak kak Ham
HAJ0 KYNUTh Mapy Yamiky u Otoale, To 3T0 MOXKHO crenats 6 - 4 = 24 cnocobamu (1o mpaBuity
MIPOM3BEIICHUS ).

Omeem: 24.



Jl1st ycrenrHoro peueHrs KoMOMHATOPHBIX 3aa4 Ha/I0 elle U MPaBHIbHO BHIOPATH (I)OpMyJIy, 110
KOTOPOU

Boi6op Qpopyyant HUCKATh
KOJINUYECTBO
HYXHBIX
coequHeHui. B
3TOM IOMOXKET
ciaeayroas
cxema.

YYHTRIBACTCA JTH NOPAJOK Pa3MENIeHHA TeMEHTOB B COSIHHEHHH?

AA

Bee 371eMeHTH! BXOJAT B COSAHHEHHe?

AA HET
IlepecTaHOBKH Pasyemienns Coueranus
(6e3 noBTOpeHHil) (6e3 nosropeHHii) (Ge3 nosTopeHHit)
Pn=n'= Ank=n(n-1)...(n-(k-1))=n"(n-k)! Cnk=n!/(k!"(n-k)!)
=1-2-3-...'n (8p160p H3 N 2TEMEHTOB 10 K) (BBIGOP H3 N AMEMEHTOB 110 K)
(n - 9HCTO
371eMEHTOB) Ceotictea: Cp " =C0=1
an +Cq k1w Cy-t k=1

PaccmoTpuM pelieHne HECKOIBKUX 3a]1ad Ha pa3Hble BUbI COEAMHEHU 0e3 TOBTOPEHU.

I'maBa 8. JjeMeHTHI TEOPHH BEPOSITHOCTH
Teopernueckue cBeIeHUsI M METOAUYECKHE PEKOMEHAallul
Kiaccnueckoe onpenesieHue BEpOATHOCTH
OnpenesieHue: BEpOSTHOCTD JIOOOT0 COOBITHSI OTIPEAETSAETCS KaK OTHOIICHHE YKClia m
ONaronpUATHBIX A7 COOBITHS A 3JIEMEHTapPHBIX UCXO/I0B K OOLIEMY YHCITY AJIEMEHTAPHBIX UCXO/I0B
n.
P(A)-=
b
Omnpenenenune. [log onpITOM MOHUMAETCS BOCIPOU3BEACHUE HEKOTOPOIO KOMILIEKca yciioBuil. [Ipu
3TOM MPEIOIAraeTcsl, YTO OMBIT MOXKET ObITh OBTOPEH CKOJIBKO YTOAHO pa3.
Onpenesienue. [lycts nmeercs HeKOTOPHIN ONBIT. COOBITHE, CBI3aHHOE C 3TUM OIBITOM,
Ha3bIBaeTCs JII000 ero UCXo.
[Tpu 3TOM COOBITHE HAa3bIBACTCS CIy4allHBIM, €CJIM OHO MOKET MOSBUTHCS WIH HE TIOSBUTHCS B
JTAHHOM OIIBITE.
I'maBa 9. Tpuronomerpuveckue popmy.abl
TeopeTnueckue cBeeHUsI 1 METOAUYECKHE PEKOMEHAallul
Tpuronomerpuveckue pyHKIUM, UX CBOCTBA U rpaduKH.
Bce Tpuronomerpuueckue GyHKIIUHU (CUHYC, KOCHHYC, TAHT€HC ¥ KOTAHT€HC) OTHOCATCS K
OCHOBHBIM 2JIEMEHTAPHBIM (PYHKITHSIM.
TpuronomerpuueckuM (GyHKIUSAM TPUCYIIE TIOHATHE nepuoouyHocmu (IOBTOPSIEMOCTH
3HaYeHUI (PYHKIMH MPHU PA3IUYHBIX 3HAYSHUSIX apTyMEHTa, OTIIMYHBIX JIPYT OT Apyra Ha

BEJIMYUHY NTEpHOa fa+T)=f (x), rae 7 - mepuosa), Mo3ToMY, B CIIUCOK CBOMCTB
TPUTOHOMETPUYECKUX (PYHKIUI 100aBIEH MYHKT «HAUMEHbUUUL NOTONCUMENLHBLU NEPUOO».
DOyukuus y = sin(x).
I'pagpuk ¢pynkyuu cunyc nazvigarom "cunycouoa’
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CaoiicTBa PyHKIMHU y = SinX.
OonacThio onpeaeneHus GyHKIUNA CHHYC SIBISETCS. BCE MHOXKECTBO JICHCTBUTEIIBHBIX

. x € (—o0; + o0
qycel, TO €CTh, PYHKIHUS Y = Sinx oIpeaeieHa Ipy )

CHHYyCcoMHAE Yy=s5in(x)

HanmeHbpmmii MoJI0KUTENbHBINA Iepro;] PyHKINU CHHYCA PaBeH JBYM ITH: T=2m,
OyHKIMS 00paniaeTcst B HOJIb TIPH x=n-k , TIe keZ , Z — MHOKECTBO IIEJIBIX YHCEIL
@yHKIMSA CHHYC IPUHUMAET 3HaYCHMs U3 UHTEpBajla OT MUHYC €IMHHULBI O €UHULIBI

el-1; 1].

o V
BKJIFOYUTECIBHO, TO €CTh, €€ 00acTh 3HAYCHHUH eCTh *

ox)=pf)

@yHKIMSA CHHYC - HEUETHAas, TaK KakK ~

xe |:£+2?I'k; 3—E+2;'r-k:|, keZ
@dyHknus yobIBaeT mpu L2 2 ,

xe |:_£+2j‘r'k; £+2x-k}, keZ
BO3pACTaET MpH 2 :

T

27k l}
q)yHKHI/Iﬂ CHHYC UMECT JIOKAJIbHBIC MAKCUMYMBEI B TOYKaX [2 N
[—E +2-k; —l} keZ

JIOKAJIbHBIC MUHHUMYMBI B TOUKaX .
xe[—fr+29r-k;2fr-k], keZ.
2

OyHKUMS y = Sinx BOTHyTas pu

BBIIYKJIast IPU xel2mkxm+2m-k], keZ

KoopnuHats! Todek neperuba (7 50k keZ,
ACHUMIITOT HET.
CgoiicTBa PYHKIIUU y = COSX.
I'paghuk pynkyuu kocunyc nazvigarom "kocunycouoa'

KOCHHYCOMAS Y=coO05(Xx)

¥ /_‘\ y l//_\\ 1
= M 'j\\_,/ -1 \_.//5 \._lﬂ
cleverstudents._ru -3 x
— o =
Oo0nactb onpezeneHus: GyHKIHH KOCHHYC: *e ( o+ )
HauMmeHbIIMiA MOJ0KUTENBbHBIN IEpUOJ] PYHKIIUU Y = COSX PaBEH JABYM ITH: T=2m .
jra
x=—+m1-k
OyHKIUSA 00paraercs B HOJb TPU 2 , TIe keZ , Z — MHOXECTBO IIEIIBIX
YUCCII.
O6J'IaCTL 3HaYEeHUN (byHKI_[I/II/I KOCHHYC IIPEACTABJISICT UHTCPBAJI OT MUHYC CIMHHUILIBI 10

yel[-11]

CAWMHUIIBI BKIIIOYUTCIIBHO: ~ .

E0)=6)

DyHKIUS KOCUHYC - YeTHas, TaK KaK ~

DyHKIMSA YOLIBAET MIPH X e [2fr-k; }‘I+2ﬂr'k], keZ ,

BO3pacTaer mpu * [-m+2m-k;2n k], keZ,



@yHKIUA y = COSX UMEET JIOKAJIbHBIE MAKCUMYMBI B TOUKaX (7K1} keZ ,

JIOKaJIbHbIE MUHUMYMBI B TOUKaX (m+27k;=1) keZ .

xe {E+2j‘r-k; 3—?1—+2ﬂ"k:|, keZ

@yHKLIMA BOTHYTas IpU 2 2 >
xe —£+2ﬂ'k;£+2fr'k:|, keZ

BBIIIYKJIasl IpU 2 2 .

[£+?I'k‘ O} keZ
Koopnunats! Touek nepernda 'z = - .

AcCHMITOT HET.
DyHKUUA y =1g(Xx).
I papux ynxkyuu manzenc nazwisarom "maneencouda”

69 raupenmpma ygtg{x,l
4
2-
| ] ¥ I N I ! 1
%6 |- -2 y, 4
X
2_
=}
cleverstudents_ru| _§

CgoiicTBa (PYHKIIMU TAHTEHC ) = IgX.

T T
xe|——+mx-k; —+fr-k)

O6nactp onpeneneHus (PyHKIIMNA TaHTEHC: ,rnekeZ 7
MHO’KECTBO LIEJIbIX YHCETI.
[ToBenenue dyHkuuu y = tgx Ha rpanuiie o0nacTu
lim  tg(x)=—on, lm tg(x)=+e=o
OHpe,Z[eJIeHI/ISI x—rg—r—ﬁ-.HO x—rEHr-.i—O
i
x=—+m-k
CnenoBarenbHoO, IpsiMble 2 , Tie k€ Z | qBIsioTcs BEPTHKAILHBIME ACHMIITOTAMM.
T=m

HanMmenbmmii oa0KuTEIbHBIN nepuon Q)YHKHI/II/I TaHI'CHC

OyHKuMs obpariaercs B HOJb mpu * = 7 k , TIe keZ , Z — MHOKECTBO II€JIbIX YHCEIL
(o++0)

E —
OyHKIMS TAHTEHC - HEUeTHas, TaK Kak ~ (=)= (r)

_re[—£+:-‘r-k;£+fr-k} keZ
2 2 .

OO6nactb 3HaYeHUN QYHKIUH y = IgX:

@DyHKIHS BO3pacTacT Npu

xe|:fr-fc; £+ﬂ"k} keZ
DyHKIUS BOTHYTAs IPU 2 ,

xe[—£+:rr-fc;fr-fc} keZ
BBINTyKJIast [IPU 2

Koopaunatsl Touek neperuda (70} keZ

I'maBa 10. Tpuronomerpnyeckue ypaBHeHust
Teopernueckue cBeeHUs 1 METOAUYECKHE PEKOMEHIAIHHT



Pemenne npocTenmmx TpPUroHOMETPUYECKUX YPABHEHUN

Ypaenenue Obuwiee pewienue Yacmmnule cyvau

MeToabl penieHusi TPUTOHOMETPUYECKUX YPABHEHU
Perienre TpUTOHOMETPHUYECKOTO YPaBHEHUSI COCTOHT M3 JIBYX JTANOB: IMPeoOpa3oBaHue
YpaBHEHUS TSI TIOTYICHHUS €r0 TIPOCTEHINEro BUJa U PEIISHUE TOJTyIeHHOTO
MPOCTEUIIIETO TPUTOHOMETPHYECKOTO YPaBHEHHUSI.
1. Aneebpauueckuii 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 KopHH: 3 =1, y =1/2, oTkyoa cIegyioT ODBa CNYLad;
Doces(x+mié)=1, Dces{z+miti=172,
x+mi6 =20k, xtmib==Larcces{1/2 )+ 27,

n=—-mi6+2nk, mp=tmwi3I-m/6 +2an.

I'maa 11. MHOrorpaHHuKu
Teoperuueckue cBeleHUs] U MeTOAUYECKHE PEKOMEHIAlUH

Onpenesenne: [Ipusma — MHOTOrpaHHUK, IBE I'PaHU KOTOPOTO SIBIISIOTCS
PaBHBIMH MHOTOYT'OJIbHUKAaMH, JIEKAIIUMHU B IAPAJUIEIBHBIX INIOCKOCTAX, a OCTAJIbHBIC TPaHU —
napasieiorpaMMaMu, UIMEIOIIMMHU OOIIHEe CTOPOHBI ¢ ’TUMU MHOTOYT'OJIbHUKAMH.
CaoiicTBa Npu3MbI:
o OcHOBaHUs NIPU3MBI SBJISIFOTCSI PABHBIMU MHOTOYTOJIBHUKAMH.
¢ bOKOBBIE IpaHy MPU3MBI SABISAIOTCS NApaUIEIOrPAMMAMH.
o bBokxoBblie peOpa mpu3Mbl MapajuieabHbl U PABHBI.
e O06vém npuzmel paBeH MPOU3BEIEHUIO €€ BBICOTHI Ha TUIONIAb OCHOBAHMS:
o [Inomane monHOM NOBEPXHOCTH MPU3MBI PaBHA CyMMe IIJIOIAaH €€ OOKOBOM
IIOBEPXHOCTH U YABOEHHOM IUIOLIAAX OCHOBAHMSL.
e [Inomane O0KOBOM MOBEPXHOCTH MPOU3BONBHOI pu3Mbl S=PL, rne P — nepumerp
NepIeHANKYIIpHOTO ceuenust, L — mmHa GokoBoro pebdpa.
e [Inomane 6okoBOI MoBepXHOCTHU MpsAiMoii pusMbl S=PH, rne P — nepumerp ocHoBaHUS
pu3Msl, H— BbIcOTa PU3MBL.
o [lepnenaukyisipHOE ceUeHUE MEPIEHIUKYIIPHO KO BCeM OOKOBBIM PEOpaM MpPU3MBI.
e VYIUIbl IEPIIEHIUKYIISIPHOTO CEYEHUsI — OTO JIMHEWHBIE YITIbI IBYTPAHHBIX YIVIOB IIPU
COOTBETCTBYIOIIHUX OOKOBBIX pEOpax.
o [lepnenaukyisipHOE ceUeHUE MEPIEHIUKYIIPHO KO BCEM OOKOBBIM I'PAHSIM.


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

e IIpu3ma c 60KOBBIMU pEOpaAMU, IEPIICHAUKYIAPHBIMU €€ OCHOBAHHSIM,
HA3bIBACTCS NPAMOIU RPUSMOIL.

o IIpsmas npusMa Ha3bIBACTCS NPAGUIbHOU, €CIIA €€ OCHOBAHUS — IPAaBUWIbHbBIC
MHOTOYT'OJIbHUKHU.

Onpenenenue: Ilupamuoa — MHOTOTPaHHUK, OCHOBaHUE KOTOPOTO — MHOTOYT'OJIbHUK, a
OCTaJIbHbIE TPaHU — TPEYTOJIbHUKHU, UMEIOIIHE OOIIYI0 BEPILNHY.

[Tupamua Ha3pIBACTCS NPABUIBLHOU, €CTTV €€ OCHOBAHUEM SIBISIETCSA MPABUIbHBIN
MHOTOYTOJIbHUK, a BEPLIMHA IPOCLUPYETCS B IEHTP OCHOBAHUS.

CropoHbl OCHOBaHUs €CTh pedpa ocHoBaHMsL. [IpsiMble, COEqUHSIONINE BEPIIMHBI OCHOBAHUS C
BEPIINHOM, €CTh OOKOBBIE pedpa.

Onpenesienue: Bricora, mpoBeneHHas B O0KOBOM T'paHU U3 BEPIIMHBI TUPAMU/IBI HA CTOPOHY
OCHOBAHUS, HA3bIBACTCS anoghemoii.

Tempa’op- MHOTOTPAHHUK, TPAHSIMHU KOTOPOTO SIBIISIIOTCS YEThIPE TPEYroibHUKA. Y TeTpasnpa 4
rpanu, 4 BepiuHbl u 6 pédep. Terparnp, y KOTOpOro Bce rpaHu — PaBHOCTOPOHHUE
TPEYTOJIbHUKH, Ha3bIBACTCS HPAGUIbHBIM.

Ilpumep: HaiinuTe muiomaas TOBEPXHOCTH MPSMOM MPU3MBI, B OCHOBaHUH KOTOPOH! JIGKHUT pOMO
C AMaroHaysIMu, paBHbIME 25 1 60, 1 GOKOBBIM peOpPOM, paBHBIM 25.

FT -

-

R =
.- ~

-

Pewenue: Ilnomans moBepXHOCTH MPU3MBI S=2Socx +Seox
[Tnomans pomba S=1/2d1d>
BbokoBasi MOBEPXHOCTh JTaHHOW MPSMON MPU3MBI — YETHIPE PaBHBIX MPSIMOYTOJIbHHKA.

G

N



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/

Ham norpebyercst anmuHa ctoponsl pomba. Haiinem ee mo T. [Tudaropa u3 TpeyronpHuKa (110
CBOWCTBY poM0Oa TMaroHaIy NepreHANKYIAPHBI U B TOUKE MEPECEUCHUS ICNATCS MOTOJIaM):
Otser: 4750.
I'maBa 12. BekTOpHI B IPOCTPAHCTBE
TeopeTuyeckue cBeleHUs 1 MeTOAUYECKHE PEKOMEH 1AM

Omnpenenenne: BekTopom Ha3bIBAa€TCs HAIIPABICHHBIA OTPE30K
Bexkmopom Ha3zpiBacTCs HampaBiIeHHbIN 0Tpe3ok A [3; Touka A - Hayano, Touka B3 - KoHel
BEKTOpa

B

—

Puc. 1

A

Onpenenenne: J[Ba KOJUIMHEAPHBIX BEKTOpa @i U b Ha3bIBAIOTCS conanpaenennvimu, €Ci ux
HANpaBJICHUS COBNAIAOT: [Th. Jtea KOJIJIMHEAPHBIX
BEKTOpA @ ¥ [ HA3BIBAIOTCS MPOMUBONOLONHCHO HANPABIEHHBIMU, SCITH UX HAIIPaBICHUS
IIPOTUBOIIONOXKHEL: @ | L b,
Onpenenenne: BeKTopbl HA3BIBAIOTCS KOMIIAHAPHBIMU, €CITA OHU TTAPAJUICITBHBI OTHON
TUTOCKOCTH FUJTH JIEKAT B OJTHOM TNIOCKOCTH.
B JeiicTBusI HAJl BEKTOPAMM:

CI1oXeHNe BEKTOPOB @ H b 0CyIIECTBISIETCS [0 npasuy mpeyeonsHuKa.
Cymmoii @ + b nByx BeKTOpPOB @ M b HA3BIBAKOT TaKO¥ TPETHIi BEKTOP €, HAYATO KOTOPOTO
COBIIA/IAET C HAYAJIOM {, @ KOHEIl - C KOHIIOM D IpH yCIIOBHH, Y4TO KOHEL| BEKTOpa @ M HA4ao
BekTopa b coBnanaror . )
IIpaguno napannenozpamma - €Civ 1Ba HEKOJUTMHEAPHBIX BEKTOpa @ 1 b npusecty k o6wemy
Havaiy, T0 BekTop ¢ = @ + b coBmajaer ¢ nuaronanpio mapannenorpaMma, mocTpOEHHOo Ha
BekTopax @ u b .Tlpudem Hayano BeKTOpa € COBMNAAET ¢ HAYAIOM 3aJaHHBIX BEKTOPOB.
BekTop —@ Ha3bIBaCTCS NPOMUBONONONCHBIM BEKMOPOM K BEKTOPY (i,
€CIIMOH KOJUIMHEApEeH BEKTOPY i, paBeH eMy 1O JUIMHE, HO HAIPaBJICH B IIPOTHUBOIIOJIOKHYIO
CTOPOHY BEKTODY (1.
Cesoticmea cnodxceHusi 6eKMopos:

1. atb=b+a- KOMMYTaTHBHOCTb

2. (@t+by+e=a+(b+e). aCCOLIMATHBHOCTh

3. at0=a

4. 4+ (—a)

Paszuocmuio @ — Ir.? BCKTOPOB iu E? Ha3bIBACTCA BCKTOP C TaKOI/I YTO BBIIIOJIHACTCA

yenosue: b+ € = a
Ceoticmea yMHOICEHUS 6eKMOPA HA YUCILO!
1. la+x Fa = aa £ Fa
o alaEb)=oax b
3. alfa) = (af)a = Faa)
4, 1-a=
5. —1.-a=—a
6. h-a=10
3nech @ u b - NPOU3BOJIBHBIE BEKTOPHI, 0, [3 - MPOU3BOIBHBIE YHCIIA.
CymMMa JIByX BEKTOPOB, 32IaHHBLIX KOOPAHHATAMHM )
ITycTh 3amanbl a = { Xa; Ya} W 6—{ Xe; Ve } Torna Bektop ¢ = @ + b umeer

=]

KOOPAUHATHI } { Xat X6 Ya+ Vs
UtoObl Hatimu cymmy 08yX 6eKmMopo8, 3aJJAaHHBIX CBOUMH KOOPIMHATAMH, HAJI0 CIOKUTH X
COOTBETCTBYIOIINE KOOPANHATHI.
I'maBal3.Tesia 1 MOBEPXHOCTH BPallCHUS
Teopernueckue cBeeHUs] 1 METOAUYECKHE PEKOMEHIAIHHT


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

Huaunap
Onpenesenne: Huaundp — Teno BpalieHusl, KOTOPOE MOJIy4aETCs B PE3YIIBTATE BPALICHUS
IIPSIMOYTOJIbHUKA BOKPYT OJTHOM U3 €r0 CTOPOH.
[IpsmoyronsHuk AOO1A| Bpamaercs Bokpyr cropoHsl OO;. OO; — 0Ck CUMMETPUH LWIMHAPA
U BBICOTA IUIMHApA. AA| — oOpasyromas IIMHAPa, JJIMHA KOTOPOU paBHA JJTUHE BBICOTHI
umuHapa. AO — paanyc nunusapa. [lonydyeHHas HuIMHIpUYECKask HOBEPXHOCTD
Ha3bIBAETCsl OOKOBOI IOBEPXHOCTBIO LIUINH/IPA, a KPYTH — OCHOBAaHUSAMU LIWJIMHJPA.
Ocesoe ceuenue yununopa — 3TO CEUEHHUE LMINHIPA II0CKOCThIO, KOTOpask MPOXOAUT Yepes
OCh LIMJIMHAPA. DTO CEYEHHUE SABISIETCS IPSMOYTOJIbHUKOM.
[Ipu ceyeHnn HUIMHIIPA TUI0CKOCTHIO, MAPAUIENbHON OCH UIMHAPA (T.€. MEePIIeHIUKYISIPHOM
OCHOBAHHIO), TAKXKE MOJIy4aeTcsl NpAMOYrosibHUK. ABB1A| — npsMOyroyibHUK.

OA=AB=R — pannycel. OC — paccTosiHie OT OCH LIJIMHAPA JI0 TIIOCKOCTH CEYEHUS.
Hyra AB paBHa nentpaibHomy yrny AOB.
[Ipu ceyenny HMIMHpPA TUIOCKOCTHIO, MAPATUIEIBHONM OCHOBAHUIO, B CEYEHUU TIOJYy4aeM KpYT,
PaBHBIN OCHOBAaHUSM LIUJIUHAPA.
Tak xak pa3BEpTKa — MPSMOYTOJIbHUK, TO OOKOBAast MOBEPXHOCTH ONpeeNseTcs mo Gopmyre:
Seox=2RH
[TonHas moBepXHOCTh HUIMHIPA ONpeeNnseTcs no Gpopmyre:
Snoan=2tRH+27R2=27R[](H+R)

Konyc
Omnpenenenue: Konyc — Ten0 BpalieHus, KOTOPOE MOJIy4aeTCs B pe3yJIbTaTe BpalleHUs
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA BOKPYT €ro KaTeTa.

Tpeyronsauk POA Bpamaercst Bokpyr cropoHsl PO.

PO — ock koHyca u BbicoTa KOHyca. P — BepmimHa koHyca. PA — oOpa3yromias konyca. Kpyr ¢
neHTpoM O — ocHoBaHue koHyca. AO — paauyc ocHOBaHHUs KoHYyca. Ocesoe ceuenue

KOHyca — 3TO CEUEHUE KOHYCA IUI0CKOCTBI0, KOTOpast MpoxoauT uyepes ock PO konyca. OceBoe
CeueHHe KOHyca — 3TO paBHOOEAPEHHBIH TpeyroiabHUK. TpeyronsHuk APB — oceBoe ceuenue
KOHYcCa.

"TPAO=[1PBO — yrisl Mex/1y 00pa3yIoIMMU 1 OCHOBaHUEM KOHYCA.

Pa3zeépmroii 60k0601i nogepxHocmu KoHyca SIBISETCA KpyroBoii cexrop. Jnuna nyru

CEKTOpa — 3TO JUIMHA OKPY)KHOCTH OCHOBaHMS KOHYca JUIMHOM 2nR, yros pa3BépTku O0KOBOM
IIOBEPXHOCTH 0.

Ilap, cpepa



Onpenenenne: Illapom Ha3bIBaeTCs TENO, KOTOPOE COCTOUT U3 BCEX TOUEK IIPOCTPAHCTBA,
HaxoJAIIUXCsa Ha paCCTOSIHHUU, HC 0oJbIIEM JaHHOI o, OT HaHHOﬁ TOYKHU.

[ToBepxHOCTH 11apa Ha3bIBAETCS cehepoil.

Ceuenue 1mapa IJI0CKOCThIO, IPOXOSIIEH Yepe3 LEHTP 1apa, Ha3bIBAETCS 00JIbIINM KPYTOM.
JUst ynpoluieHust 00bIYHO pHCyeTcs He 1iap, a OOJbLION KpyT IIapa.

ITnomans noBepXxHOCTH mapa (T.e. cdepsl) Beraucsercs mo popmyne S(cheps)= 4 In1R?,
rae R — pagmyc mapa.
O6béM mapa Beraucnsercs o gopmyne V=4/310xn1R?, rae R — paauyc mapa.

I'naBa 14. IIpou3BoaHas u ee reoMeTPUYECKUH CMBICII
Teopernueckue cBeIeHUS M METOAUYECKHE PEKOMEH AN U
Onpenenenne: Tponssomoit ¥ (%) ot pynxuun ¥ = J(2) g
TouKe ') Ha3bIBaeTCs Mpe/ied OTHOLIEHHS MpUpAIEeHUs] GYHKIIUU Ay k NPUPALIEHUAIO

Ay
aprymenra Ar : Ar npum Axr — (), ecitu OH CyIIECTBYET, TO €CTh:
r T Ay Y fleo + Az) — fxn)
ylwo) = fwo) = -_*.1.{-“]-11 Az j.l.ul-ll]-lj Ax
Wi
Y (xg) = lim M
] xr — :]'.’u
Ceoilicmea npou3e00HbIX:
c'=0 y=y(u),u=u(x
(Cu)I =cu' 1

1 |
L1 Y x= Y u Ui
(u+v) =u+v

1 1
(uv)'=u-vsu-v' y=y-(Inly])
PR : [y =y(x),x=x(y)
|'E'|_u-v—u-v .
=T 5 1
v v? Y=
Xy
x=x(t),y=y(t) - %
y=u
1
y .= Y y'=u v u v uinu
X ) -
X

Taonuya npou3s00HbBIX OCHOBHBIX IIEMEHMAPHBIX QYHKYUIL:


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

Eall A

"=0, ¢ = const 1

¢ . 12. (arcsinx)' = .
2. (r”) = ! 1-x"
3 (ax)‘ —a*-Ina 13. (arccosx) =— ! ~
' Y 1—x"
x) _ x ,
4. (e J -€ 14. (arctgx) "
' +x°
5. (log, x) = l . * 1
g xina 5. (arcctgx) = ———
o 16. (shx) =chx
7. (sinx) = cosx 17, (chx)' —shx

8. (cosx)' =—sinx 18, (th r)' 1
’ " ¥ - 2

9 (&) — 1 ch“x

24Jx '

, 1 19. (thx) =——

10. (tgx) = — sh-x

cos”x
11. (ctgx)' =——

sm-x

T'eomempuueckuii cmvicii RPOU3BOOHOIL:

[TponsBonHas GpyHKINN flx) B TOuKe -I'() paBHA TAaHTeHCY YIlIa HAKJIOHA KacaTeIbHOM,
MPOBENEHHON K IrpaduKy PYHKIUU B 3TOM TOUKE.
f(x) =tgo
[MpousBoanas GyHKIMK B Touke -I'{) paBHA yIIIOBOMY KOS (HUIIUEHTY KacaTeIbHOM, MPOBEICHHOM
K rpaduKy GyHKIIUHA B ITOH TOUKE.
Anzopumm cocmaeneHus ypasHeHuUs KacamenbHol
y=fxo) + fl(xo)(x—x, )
O0603HaunTh a0CIIUCCY TOUYKU KacaHusi OyKBOW Xy
Beraucnuts f(xg).
Haiitu f'(x)u Borumcants f'(xg).
[ToncraBuTk HaliICHHBIC 3HAYCHUS B POPMYITY.

I'masa 15. IlpuMeHeHMe NMPOU3BOAHON K HCCIET0BAHUIO QYHKIIUM
Teoperuueckue cBeleHUs] U MeTOAUYECKHE PEKOMEHIAlUT
MOHOTOHHOCTb (PYHKIMH
Onpenenenue: Oynknus f(X) Ha3pIBacTCs BO3pacTalomieil Ha oTpe3ke [a,b] eciau s mo0bIX
X1<X2 U3 OTpe3Ka BHITIONHsETCS HepaBeHCTBO f(X1)<f(x2). B ciaydae BbImonHeHUsT HECTPOTOro
HepaBeHcTBa f(x1)<f(x2) ¢pyHKius Ha3bIBaeTCS HeyObIBaOLIEll HA OTpPE3Ke.
Onpenenenune: Oynkuusa f(x), Ha3pIBaeTcs yObIBawueil Ha oTpeske [a,b] ecnu mms
TMOOBIX X1<X2 U3 OTPE3Ka BBINOJIHAETCS HepaBeHCTBO f(x1)>f(x2). B cnydae Boimonnenus
HecTpororo HepaBeHcTBa f(x1)>f(x2) QpyHKIUS Ha3bIBaeTCs HeBO3pacTalolIel Ha OTpe3Ke.
Ecnu dyHkuus sBisercs yObIBaroliel Wik BO3pacTarollei, TO OHa Ha3bIBA€TCS MOHOTOHHOM
(pynxuuei.
Ilpumep: dyHxius y=Inx sBisieTcst BO3pacTaIOLIEH.
Ilpumep: bynxuus y=—3x+2 sBasieTcs yObIBAIOIIEH.
Touxu 3xcTpemMyma
X0 — TOYKa MakcumymMma ¢yHkuuu f(X), ecnu ans Bcex J0CTaToOuHO OMU3KHX TOYEK X BEPHO
HepaBeHCTBO f(x)<f(Xo).
Xo— TOYKAa MUHUMYMa QyHKImH f(X), ecnu Ui BceX TOCTAaTOYHO ONMM3KUX TOYEK X BEPHO
HepaBeHCTBO f(x)>1(Xo).
Touka 3kecTpeMymMa — 3TO TOYKa MAaKCUMyMa JIM0O0 TOYKa MHHHUMYMa (PYHKIIUH.
IIpusnak Bo3pacTaHus M yObIBaHUS (PyHKIHMHU
Oynkius f(x) Bo3pacTaer Ha mpoMexyTKe (a;b), ecnu npoussoanas f'(x)>0 Ha sTom
MIPOMEXKYTKE.


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

Oynxkius f(x) yobiBaeT Ha poMexyTke (a;b), ecau npousBoanas f'(x)<0 Ha 3TOM IPOMEKYTKE.
IIpu3Haku MakcuMyMa U MUHUMYMA QYHKIIUH
Ecmu ¢pynxuus f(x) Bo3zpacTaeT Ha IpoMexXyTKe (@;Xo) M YObIBaeT Ha MPOMEKYTKE (Xo;b),
TO Xo SBISETCS TOYKOM MakCUMyMa (yHKIUH.
[Tpu3Hak MakcuMyMa (YHKIIMH BBITIOIHSACTCS, €CIIH:
. f(x)>0 na npomexytke (a;x0)
. f(x)=0 B Touke Xo
. f(x)<0 na mpomexyrtke (x0;b)
Ecmu ¢pynknmst yObIBaeT Ha MPOMEKYyTKeE (a;X0) M BO3pacTaeT Ha MPOMEXYTKe (Xo;b),
TO Xo SIBIISIETCSI TOUKOH MUHUMYMa (PYHKIIHH.
[Tpu3Hak MUHMMYMa QYHKIIUU BBITOTHIETCS, €CITH:
. f(x)<0 Ha mpomexyTke (a;Xo)
. f(x)=0 B Touke Xo
. f(x)>0 Ha npomexyTke (Xo;b)
Kpurnueckas Touka- Touka, B KOTOPOH MPOM3BOAHASA (PYHKIIMHN paBHA HYIIO.
Tpu THMAa KPUTUYECKUX TOYEK:
X| — TOYKa JIOKAJIbLHOTO MUHUMYMa, SIBJISIETCS] TOUKOM SKCTpeMyMa;
x> — Touka nepern6a, HE siBnsieTcst Toukoit skcTpemyma.
X3 — TOYKA JIOKAJIbHOTO MaKCHUMYyMa, SIBJISIETCS TOUKOM SKCTpeMyMma;
Cxema ucciienoBannst yHKUMHU U IOCTPOeHHUe eé rpaduka.
1. Haligute o6nacts onpeneneHust GyHKINU.
2. Uccnenyiite pyHKIIMIO HA YETHOCTH HJIM HEYETHOCTb.
3. Haiiiure mpoOMeXyTKH 3HAKOIOCTOSIHCTBA.
4. Haitnute mpoMeXyTKHU MOHOTOHHOCTH (PYHKITUH, €€ SKCTPEMYMBI.
5. HalimuTe mpoMexyTKH BBITYKJIOCTH rpaduka GyHKIINH, €€ TOUKH
neperuoa.
6. Haitnure Touku nepeceueHus rpaduka GyHKIIUHA ¢ OCSIMH KOOPUHAT.
7. Iloctpoiite rpaduk HyHKIINH, UCTIONB3YS TOJY4YCHHBIC PE3yIbTaThl
WCCIIEIOBAHUS.
AJITOPUTM HAXO0KAeHHUS TOYKH MAKCMMYMAa 1 MUHUMYMa (pyHKINU
1. Haitnure nmpou3BoaHy0 QYHKIIUH
2. Haiiti Hyn1 pOU3BOJHOM
3. Haliiute TOYKU S3KCTPEMYM

I'maBa 16. UnTerpan
Teoperuueckue cBeleHUs] U MeTOAUYECKHE PEKOMEH AT

Onpenenenue: Oynkuus F (x) HazpiBaercs nepBooOpa3zHoit s GyHKIuH f (X) B mpoMexyTke
a<x<b, ecnu B 11000 TOUKE ITOTO MPOMEKYTKA ee Mpon3BoaHas paBHa f (X):
F’ (x) = f (x) =>df (x) = f (x) dx, a<x <b.

OTbIckaHMe epBOOOPa3HON (DYHKIIUH 110 331aHHON e€ Mpon3BoHOH f(X) mnu no
middepennnany f (x) dx ects neiictBue, odpaTHoe TP PepeHIIMPOBAHNUIO, - HHTETPUPOBAHUE.
CoBokymHOCTB TIepBOOOpa3HbIX A GyHkuui f{(X) wnu ans quddepennnana (x) dx Ha3bpIBaeTCS
HeonpeAenEHHBIM HHTErpaIOM B 0003HavaeTcs cumBoiioM S f (x) dx. Takum o6pazom,

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

F(x)- moxpinTerpansHas GpyHKIus;

F(x)dx- mopIHTErpaibHOE BBIPAKEHHE;

C- npou3BosIbHAs OCTOSIHHAS.

2. OcHOBHbIE CBOJCTBA HeONpPeAeIeHHOI0 MHTerpaJia:

1. Heompenenennslit uaTerpai ot nuddepennmana GyHKIUNA paBeH 3TOH (PYyHKIUH TUTIOC

npou3BonbHasi nocrosiHas: | dFE) =Fx) +C,
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2. Iuddepenunan HeonpeaeaIeHHOr0 HHTErpajja paBeH MoIIHTEr PaTbHOMY BBIPKEHHIO, a
MIPOU3BOIHASI HEOTIPEICIEHHOTO MHTErpaJia paBHA MOABIHTErPATbHOM (DYHKITUH:

d [ f(x)dx = f(x)dx , (J f(x)dx) = f(x)dx,
3. HeomnpeneneHHbIil nHTErpai anredpandeckoil CyMMbl (GYHKIHIA paBeH anreOpandeckoil cymme
HEOTIpeIeNICHHBIX HHTETPAJIOB ATUX (DYHKIIUA:

J(f) + g(x)dx = [ f()dx+ [ g(x)dx.
4.TToCTOSTHHBI MHOKUTEIb MOBIHTETPATIBHOTO BHIPAKEHHSI MOXKHO BRIHOCHTH 32 3HAK
Heonpenenentoro uuterpana;  J KfGdx =k [ f(x)dx
5.Ecm J f@)dx =F(x) + € u = @(%)  mo6as nssectHas (bYHKIHSI, UMEIOIIasi HEMPEPHIBHYIO
nponssoznyto, o J f(Wdu=F(u)+C,

Tabnuya unmezpanos

n+1 dx dx
1.fx”dx=9;7+c,(n¢ 7. Sin2x=ctgx+C 13.fm=§arctgx+C
-1) 8. [ tgxdx = In|cosx| + C 14. [ 2‘2‘ ~ = zilnlgl +C
2. [Jdx=x+C 9. [ ctgxdx = In|sinx| + C Yo

dx 10. [ e*dx = e* + C 15.fm=ar051nx+C
3.f;=lnx+C Jetdx=e’ X .
a —_ in =
4. [ sinxdx = —cosxdx 11. [ a¥dx = na +C 16. J Vaz—xz _ aresing +C
5. [ cosxdx = sinxdx 12. f dxz = arctgx + C
6. [ 2 = tox+C s
"~ cos®x g

MeToabl HHTETPHPOBAHHUS
HenocpeacrBeHHOe MHTErPUPOBaHHE
OTOT crmoco0 MHTErPUPOBAHUS TIPEATIONIAraeT TaKoe MPeoOpa3oBaHuE MOIBIHTErPATEHOM (DYHKITHH,
KOTOPOE TI03BOJIMIIO OBl HCTIONB30BATh ISl PEIICHHS TAOMYHBIE MHTETPAJIbI.

Mertox 3amMmeHbI TIepeMeHHOM (MeTo/I IOICTAHOBKH)

OH sBIIsIeTCS OTHUM M3 HanboJiee 3 GEKTUBHBIX U PACIIPOCTPAHEHHBIX TPUEMOB MHTETPUPOBAHUS,
TMO3BOJISTIOIIMX BO MHOTHX CITy4asix YIPOCTUTh BbIuKcieHue nHTerpaia. CyTh 3TOr0 MeToAa COCTOUT B
TOM, YTO ITyT€M BBEICHUS HOBOW IMEPEMEHHON WHTETPUPOBAHUS 3aJIaHHBIM MHTETPal CBOJWTCS K
HOBOMY MHTETPAJTY, KOTOPBIH JIETKO BBIYUCIISICTCS HETIOCPEACTBEHHBIM HHTETPUPOBAHUEM.

Haxoxaenne njiomaam KPpUBOJIHMHENHON Tpaneunu
Onpenenenne: Kpuesonuneiinas mpaneyus - Gurypa orpaHndeHHasl HEMPEPLIBHONH KPHUBOM
y=f(x), IByMS IPSIMBIMH X=a U X=b U OCBIO a0CIHCC, BEIYUCISETCS C TIOMOIIBIO OMPEIEeTIEHHOTO
UHTErpaa 1o Gpopmyse:
]

[ £k = Fb)-Fa)
S= =

Anzopumm naxodxncoeHus naowad0u KpueoIuHeHoi mpaneyuu
1.IlocTpouts rpauKy JTMHUHA.
2.0mnpenenuTb KpUBOJUHEHHYIO TPANEIHIO.
3.Beiienuth QyHKIHMIO f, OrpaHUYMBAIOILYIO TPAMELHIO.
4.0mnpenenuts oTpe3ok [a;b] ocu Ox.
5.Haiitu oy 13 nepBooOpa3HbIX GYHKIUH f .
6.Ucnonbsys popmyny S=F(b)-F(a), BEIUuCIUTh TIIOIIA .

T'naBa 17. O0beMBbI T
TeopeTnueckue cBeleHUs] 1 METOAUYECKHE PEKOMEHIAIMN:




7. CiucoK JIuTepaTypbl

OcHOBHbIE HCTOYHUKH:

1. Amumos L. A., Komsrun FO.M., Cunopos F0.B. u ap. Anrebpa u Hayasia MaTreMaTH4€CKOTO
anamm3a. 10-11 kmacesl yaeOHUK U1 0011e00pa30BaTeNbHBIX YUpexKAeHUI: 0a30BbIi yPOBEHb —
M.: Ilpocsemenue, 2010. — 464 c.

2. JI.C. Aranacsn, B.®. byry3os, C.b. Kagomies u np. I'eomerpus. 10-11 kmaccer: yueo.
[Tocobue: 6a30BbIi U MpodMIbHBIN ypoBHU -18e u3a. — M.: [Ipocsemienue, 2011

3. H.B. boromonos, [IpakTuueckue 3aHsATHs 0 MaTeMaTHKe, yueOHOE ocodue /Ui CpeTHUX
npodeccuoHaNbHbIX YUeOHbIX 3aBefieHnl — M.: Boiciias mkomna, 2008. — 495 c.

4. Conogeituuk W.JI., Jlucuuxun B.T. COopHUK 3a1a4 10 MaTeMATUKE C PEIICHUIMH 151
TexHukyMoB — M.: OO0 «U3narensckuit nom «OHUKC 21 Bex»: OO0 «M3narenberBo «Mup u
obpazoBanme», 2003. — 464 c.

I[OHOJIHI/ITCJILHBIC HUCTOYHUKMU:

5. Mopnkosuu A.I. AnreOpa u Hauana aHanusa. 10-11 k. B aByx wactax.U.1: Yue0. ans
00111€00pa30BaTeNbHBIX YUpPEXKACHHUN. — 4-¢ u3a. — M.: MHemo3una, 2010

6. Mopaxoud A.I. Anrebpa u Hadana anamm3a. 10-11 k1. B aByx wactax.Y.2: 3amaunuk asis
0011e00pa3oBaTeNbHBIX YUpeKACHHUHN. — 4-¢ u3a. — M. MHemo3una, 2010

7. Konmoropos A.H., Anre6pa u Hauana anaimza. 10-11 k1. YaeOHoe mocobue st
0011e00pa3oBaTenbHBIX yupexaeHuid. — 3-e u3a. — M.: [Ipoceemenue, 2007

HNHTepHET-pecypcebl:

1. Caiit MOCKOBCKOTO IIEHTpa HENPEPBHIBHOTO MaremMaTrudeckoro oopazosanus (MIIHMO)
[DnexrpoHnHsbIi pecypc] -http:/ www.mccme.ru

2.Caiit Allmath.ru — Bcst MaTeMaTHKa B OJJHOM MecTe [ DJIEeKTPOHHBIN pecypc]-
http://www.allmath.ru

3.MeroauKa mpernogaBaHusl MaTEMaTHKH [ DNEKTPOHHBIN pecypc]-http://www. methmath.chat.ru
4.I'paduxu pyHKIUH [DaeKTpOoHHBINA pecypc]- http://www.graphfunk.narod.ru

5. «®enepabHBINA rOCYIaPCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPTY [ DIEKTPOHHBIN pecypc]-
http://standart. Edu.ru./catachment. Aspx? Catalog 1d=223

6. Poccuiickuit 061eo6pa3zoBarenbHblid mopTa, [ DneKTpoHHbIH pecypc]- http:// www. Shool.



http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.mccme.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://www.allmath.ru/
http://www.graphfunk.narod.ru/
http://www.graphfunk.narod.ru/
http://www.graphfunk.narod.ru/
http://www.graphfunk.narod.ru/
http://www.graphfunk.narod.ru/
http://www.graphfunk.narod.ru/
http://www.graphfunk.narod.ru/

	Классическое определение вероятности

