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1. IMosicHuTeabHAas 3alIMCKA

Meroauuecknue peKOMEHIAIMK 1O BBIMOJIHEHHUIO MPAKTHYECKUX U CAMOCTOSITEIBHBIX PaboOT
NPEACTaBISIOT cO00M YacTh y4eOHO-METOIMYECKOTO KOMIUIEKTa 10 Y4eOHOW TUCHMILIMHE
Maremaruka 1 cooTBeTcTBYIOT TpeboBanmsiM @I'OC TpeThero mokoneHus: 1 pabodeil mporpaMmme 1o
JTMCLUTUIAHE.

Lenpto cozmanus pa3pabOTKU SIBISETCS OKa3aHHWE IMOMOIIM CTYAEHTaM IEepBOro Kypca B
OCBOEHHUH Y4e€OHOro Marepuaja Mo IUCIHIUIMHE B YUPEKIECHHUSIX CPEAHEro mpodeccuoHanIbHOTO
o0Opa3oBaHMs.

B cBsi3u ¢ BBeieHreM B 00pa3oBaTeibHbIH Mporiecc HoBoro denepaibHOro roCyaapCTBEHHOTO
00pa30BaTeNbHOIO CTAHJAPTa, KOTOPHIM OPUEHTUPOBAH Ha BBIPAOOTKY y CTYAEHTOB OOIIMX H
npoeCCHOHATTFHBIX KOMIETCHIIMH — Habopa 3HaHWH, YMEHH, HaBBIKOB M JINYHOCTHBIX Ka4eCTB,
KOTOpBIE TO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha pBIHKE Tpyna, Bce Oosee
aKTyaJIbHOW CTAHOBUTCS 3a/1ada OpPTraHU3aINU PAKTHYECKOH pabOThI CTY/IEHTOB.

[IpakTuueckue 3aHATHS SBISIOTCS BaXHOW (Qopmoii o0pa3oBaTeNbHOrO TMporecca |
HaIpaBJIEHBI Ha YKCIIEPUMEHTAIBHOE MOATBEPIKICHUE TEOPETHUECKUX MOJIOKEHUH U popMUpoBaHHE
y49eOHBIX W TPO(EeCCHOHANBHBIX TPAKTHYECKUX YMEHUH, OHH COCTaBISIOT BaXHYIO 4YacTh
TEOPETHYECKON U TPOPECCUOHATHHON MPAKTHIECKON MTOATOTOBKH.

HeoOXomuMBIMH ~ CTPYKTYpHBIMH ~ DJIEMEHTaMH  MPAKTUYECKOTO  3aHATHS, TTOMHMO
CaMOCTOSITEITFHOU JICATEIIEHOCTH CTYACHTOB, SIBIISIOTCSI HHCTPYKTAX, TPOBOJMMBIN IIPENOAaBaTelieM,
a TakKe aHaTM3 W OICHKAa BBITOJHEHHBIX pa0OT H CTEMEHW OBJAJCHUS CTYIACHTaMHU
3aIUTAHUPOBAHHBIMH YMEHHSIMU. BBITIOIIHEHUIO TPAKTHYECKUX 3aHATHUH MPEIIIECTBYET MPOBEpPKa
3HAHUU CTYJCHTOB - UX TEOPETUUYECKON TOTOBHOCTH K BBINOJIHEHUIO 3aaHu. [IpakTiueckue 3aHsATus
HOCSIT peNPOAYKTUBHBIN XapakTep. PaboThl, HOCSIINE PENPOAYKTUBHBIN XapaKTep, OTIMYAIOTCS TEM,
YTO MPU UX MPOBEICHUH CTYIACHTHI MOJIB3YIOTCS NOAPOOHBIMU MHCTPYKIUSAMHU, B KOTOPHIX YKa3aHBbI:
1e7ab paboThl, TMOSCHEHUs (TEOpHs, OCHOBHBIC XapaKTEPUCTUKH), OOOpyIOBaHHE, armaparypa,
Marepuaibl W WX XapaKTEPUCTHKH, TOPSJAOK BBIMOTHEHUST pPaOOThI, TaOMHIBI, BHIBOIBI (0e3
(hOpMYITMPOBKH ), KOHTPOJIBHBIE BOIIPOCHI, YUeOHas U CTIeMalIbHAS JINTepaTypa.

OneHKH 3a BBIMOJIHEHUE TPAKTHUYECKUX pabOT BBICTABISAIOTCA MO NATUOAIIIBHOM cucTeMe U
YUHUTBHIBAIOTCS KaK MOKAa3aTeNu TeKyIIeH YCIIeBaeMOCTHU CTY/IEHTOB.

Mertonuyeckasi pa3pabOTKa COIEPKUT BCE CTPYKTYpHBIE 3J€MEHTHI JJIsi OpraHu3aluu U
MIPOBEJCHUS MPAKTUYECKUX 3aHATUN. [lpakTuyeckue 3amaHus MPEICTaBICHBI Pa3HOOOpPa3HOIrO
XapakTepa B HECKOJIbKMX BapHaHTax U pa3HOM CTENeHH cIoXHOCTU. HekoTopeie conepkaTr yCTHbBIE
3a/1aHusl 6a30BOro YpOBHS («OTBETUTH Ha BOIPOCHI» ), BHITOJTHEHUE KOTOPHIX 0053aTeIbHBI, ISl TOTO
YTOOBl MPUCTYIUTH KO BTOPOMY ONOKY — pEUIeHHEe NPAKTUYECKUX 3a/laHui [0 BapHaHTaM.
WHuTepecHbIMU ABISIOTCA 3aJaHud - 3amoiHu Tabnuiy. Takue 3aganusi TpeOyIOT TBEPAbIX 3HAHMMA
TEOPETUYECKOTO MaTepHralia U OMpPeeICHHBIX BEHIYUCIUTEIbHBIX HABBIKOB 10 TEME.

Lenu npakmuyeckux u camocmonsmenbHbIX3aHAMULL:

-IIOMOYb CTY/IGHTaM CHCTEMaTH3UPOBaTh, 3aKPEMUTh U YIIIYOUTh 3HAHUSI TEOPETUYECKOTO XapaKTepa;
-Hay4UTh CTYIEGHTOB MpHEMaM pEUICHUS MPaKTHUYECKUX 3a/ad, CIO0COOCTBOBATh OBIAJICHHUIO
HABBIKAMU M YMEHHUSMU BBINIOIHEHUS PACYETOB, TpaueCcKUX U APYTUX BHUJIOB 3aJaHMUIA;

-Hay4UTh UX MOJB30BaThCSI CIIPABOYHON JIUTEPATY PO U TaOIUIIaMU;

-opMupoBaTh yMEHHE YUUTHCS CaMOCTOATENBHO, T. €. OBJIAJEeBaTh METOJAMHU, CIIOCOOAMU U
pHeMaMH caMOOOYyYEeHHsI, CAMOPA3BUTHS U CAMOKOHTPOJISL.

B pesynbrarte mpoBeAeHUs MPaKTHUECKUX 3aHATHI M0 JUCHUILTHHE «MareMaThka» CTy[IeHT JOKEH:
3HATh:

- 3Ha4YeHHWE MaTeMaTUYEeCKON HayKu Ui pelleHHs 3a7ad, BO3HUKAIONINX B TEOPUH U MPAKTHUKE; -
IIUPOTY U B TO K€ BpPEMsl OTPAaHMUEHHOCTh MPUMEHEHUS MAaTEeMAaTUYECKUX METOJOB K aHAIHM3y H
HCCIIEIOBAHUIO MIPOIIECCOB U SIBIICHUM B IPUpPOJIE U O0IIECTBE;

- 3HAYeHHE TPAKTUKH U BOMNPOCOB, BO3HUKAIOIIUX B CaMOW Maremartuke ais GopMHpOBaHUS U
Pa3BHUTHUS MAaTEMAaTUYECKON HAYKH;, UCTOPUIO PA3BUTHSI TIOHATHUS YHUCIIA, CO3/IaHUS MAaTEMAaTUIECKOTO
aHaJlM3a, BOSHUKHOBEHHUS U PA3BUTHSI T€OMETPHH,



- YHUBEPCAIbHBINA XapaKTep 3aKOHOB JIOTMKU MAaTeMaTU4YECKUX PACCYKACHUM, UX IIPUMEHUMOCTb BO
BCEX 00JACTSIX UeIOBEUECKOH NesTeIbHOCTH;

- BEPOSATHOCTHBIN XapaKTep pa3IMUHbIX IIPOLECCOB OKPYXKAIOLIEro MUpa.

yMeTh:

- HaXOIUTh 3HAYCHHS KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUIECKUX BBIPAKEHUI Ha OCHOBE
OTIpEICTICHHsSI; BBIMOJIHATh MPEOOPA30BAHUS BBIPAKEHUH, NPUMEHAS (OPMYINbI, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, JOorapu(MoB, TPUTOHOMETPHUECKUX (DYHKIINH;

- BBIYMCIATH 3Ha4€HHE (YHKIMM [0 33JaHHOMY 3HAUEHHUIO apryMEHTa; OIpPENeNsiTh OCHOBHbBIE
CBOWCTBA YUCIIOBBIX (DYHKINH; CTPOUTH rpa)uKu N3yUSHHBIX (PYHKIIUH;

- HaxOJUTh NPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIMH; MCIOIB30BaTh MPOU3BOIHYIO U HM3YYEHUS
CBOMCTB (QYHKIMM M TOCTpoeHHs] TpaduKoB; MIPUMEHSTh IPOU3BOJHYIO JJIs HAXOXKICHUS
HauOOJNbIIEr0 U HAMMEHBIIETO 3HAYEHUS;

- pelmarh palMoHANbHbIE, MOKa3aTeNlbHbIe, JorapuMuyeckue, TPUrOHOMETPUUYECKUE YpaBHEHUS,
CBOJISIIIMECS K IMHEHHBIM M KBAaJJPATHBIM, a TAKXKE AaHAJIOTMYHBIC HEPABEHCTBA U CUCTEMBI;
MCIOJIb30BaTh rpaguecKuii METO/] pEIIeHHs ypaBHEHUN U HEPABEHCTB;

- pelarts NpOCTeHIINe KOMOMHATOpPHBIE 3a/laudl METOAOM Iepedopa, a TakkKe C HCIOJIb30BAHUEM
M3BECTHBIX (POPMYII; BEIYHUCIISATH BEPOSITHOCTH COOBITUI HAa OCHOBE MO/ICYETA YHCIIA UCXOJIOB;

JlanHyt0 pa3paboTKy MOT'YT UCHOIb30BATh CTYAEHTHI /ISl CAMOCTOATEIbHON pabOThI, a TAKXKE
MPEno/IaBaTe M MPU MPOBEACHUH MPAKTHYECKUX 3aHATHUN 110 MAaTeMaTHKe.



2.HepequL MPAKTUICCKUX paﬁoT AJIsL CTYAECHTOB cnenuaJbHOCTEH

I'maBa Tema npaxTuyeckoil paboTsl
I'maBa 1. [Tpaktuueckas padora Ne 1. Pemenue kBagpaTHbIX ypaBHEHH U HEPABEHCTB
HevicrButenbuble | [Ipakrudeckas pabora Ne 2. Pernienue ypaBHEHHI U HEPABEHCTB C TOMOILBIO
qucia KBaJJPaTHBIX YpaBHEHUI
I'maBa 2. [Ipaktudeckas padora Ne 3. YopouieHre BEIpaXXeHHH coepKalie CTETIeHN
Crenennas U KOpHHU
GbyHKIHS
Iasa 3. [Ipaktuueckas padora Ne 4. [IpumeHeHne CBOWCTB MMOKa3aTenbHON (QyHKIMN
U pelIeHnH 3aJa4
[Toka3zarenpHas =
F— [IpakTrueckas padora Ne 5. Penienue nokasarenbHbIX YpaBHEHUN U
HEPABEHCTB
[Ipaxtuueckas padora Ne 6. [Ipumenenue onpeaeneHus jgorapupma u
CBOMCTB IIPH PEIICHHUH 3a4a4
I'nasa 4. [Ipaxtrueckas padora Ne 7. [TocTpoenue rpadukoB JorapuMuueckux u
Jlorapugmuueckas | MOKA3aTCIbHBIX byHKIMH
QyHKIUS [Ipaktuueckast padora Ne 8.ITonsitue norapudma. CoricTBa JorapudmMoB.
[IpeoOpa3oBaHue U BBIYUCIEHNUE 3HAYEHUH JTorapu(MUYECKUX BhIPAXKEHUN
[IpakTrueckas padbora Ne 9. Pemienue orapuMuueckux ypaBHEHUH
[Ipaktuueckast padora Nel(. Pemenne norapudmudecknx HEpaBeHCTB
[Ipaktrueckas padora Ne 11. OCHOBHBIE OHSTUSI U AKCHOMBI CTEPEOMETPUU
I'naBa 5. [Tpaktrueckas padora No 12. AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX
IlapannenbHOCTE [Ipaktrueckas padora Ne 13. IlapanienbHOCTh MPSAMBIX B IPOCTPAHCTBE
MPSAMBIX U
LTOCKOCTeI [Tpaktuueckast padora Ne 14.CkpentuBaromuecs npsiMbie
ITpaktrueckast pabora Ne 15. TlapaninenbHOCTh NPSIMON U TIIIOCKOCTH
[Tpaktrueckast padora Ne 16. [lapanienbHOCTh IBYyX MJIOCKOCTEH
[Tpaktrueckas padora Ne 17. IlepneHauKysip ¥ HaKJIOHHAS
[Tpaktrueckas padora Ne 18. Pemenne 3amau. [lepnenaukynsip v HaKJIOHHAS
[Ipaktrueckas padora Ne 19. IlepnieHAUKYISIPHOCTD NIPSMOI U TUIOCKOCTH
I'nmaBa 6. [Ipaktuyeckoe 3ansarue Ne 20. HaxoxaeHue yriia Mexy IpsSIMbIMU B
IlepnienAMKyAAPHOC | IPOCTPAHCTBE
Tb MPSIMBIX U [Ipaktuueckas padora Ne 21. HaxoxkaeHue yriia Mexay mpsMoin U
IJIOCKOCTEN IIJIOCKOCTBIO
[TpakTrueckas pabora Ne 22. HaxoxaeHue ABYTPaHHOTO yIyia
[Ipaktuueckas pabora Ne 23. [IpuMeHeHue neprneHauKyIspHOCTH
IJIOCKOCTEN MPU PELICHUH 3a4a4
I'maBa 7. [Ipaktnueckas padora Ne 24.PerieHre npocTeHmx KOMOMHATOPHBIX 3a/1a4
KombOuHaroprka
IIpaktuueckas pabora Ne25. Pemenue 3a1a4 Ha BBIYUCIICHUE KITACCHUECKOM
I'maga 8. BEPOSITHOCTHU
Onementsl Teopun | IIpaktuyeckast pabora Ne 26. Pemenue 3aa4 BEpOsITHOCTHBIMU METOAAMU
BEPOATHOCTH IIpaktuueckas padora Ne 27. BerunciaeHue BeposTHOCTEN HE3aBUCUMBIX
COOBITHI
IIpaktuueckas padora Ne 28. [Toctpoenue u npeodpasoBanue rpaduko
TPUTOHOMETPUYECKHUX (PYHKITHI
I'maBa 9 . [Tpaktuueckas padora Ne 29. OcHOBBI TPUTOHOMETPUHU
Tpuronomerpudecku | Ilpaktuueckas padora Ne 30. [Ipumenenue hopmyn npuBeneHus s
e GpopmyIbl YOPOIIEHHUS BbIPAKEHHI

[Ipaktuueckas padora Ne 31. @opMyIibl CyMMBI U pa3HOCTH
TPUTOHOMETpUYECKHUX (GyHKIMH. TpuronoMerpuyeckre npeodpa3oBaHus




I'masa 10.
Tpuronomerpuuecku
€ YpaBHEHUS

[Ipaktuueckas padora Ne 32. Pemienne npocTeHInX TPUTOHOMETPUYECKIX
YpaBHEHUU

[Tpaktuueckas padora Ne 33. PenieHue TpUrOHOMETPHUECKUX YpaBHEHHH

[Ipaktuueckas padora Ne 34. IIpocrpancTBeHHble GUrypsl. MHOrOrpaHHUKH

[Ipaktudeckas padora Ne 35. HaxoxaeHue miiomaay napauieienunena u

I'maBa 11. IPSIMON IPU3MBI
Muororpanauku | [Ipaktuueckas padora Ne 36. HaxokeHue 1U10Imaan NOTHON U OOKOBOI
MOBEPXHOCTU MMUPAMU/IBI
[TpakTraeckas padora Ne 37. HaxoxaeHue TII0M1a1eii MHOTOTPAHHHUKOB
[TpakTrueckas padora Ne 38. BekTopsl B MPOCTPAHCTBE
r 1 [Tpaktrueckas padora Ne 39. KominHeapHbie 1 KOMIIJITaHAPHBIE BEKTOPBI
B;a:)i)m 'B [Ipaktnueckas pabora Ne 40. JleiictBust Haj BekTopamu. [locTpoeHue
IpoCTpaHcTEe [Ipaxtrueckas padbora Ne 41. BeruncneHue KoopiuHaT BEKTOpa, AJMHA
BEKTOpa
[Tpaktuueckas padora Ne 42. CkansipHO€ POU3BEIEHUE BEKTOPOB
[Tpaktuueckas padora Ne 43.1mwmunp. Konyc. Onpenenenue, s3meMeHTHI
Quryp
[Ipaktrueckas padbora Ne 44. [lununap. Konyc. Pemenue 3agau
I'maBal3. [Ipaktruueckast padora Ne 45. HaxoxaeHue mIomaan moBepXHOCTH
Temna u noBepxHocTu | WWIMHAPA
BpaIlCHHs [Tpaktrueckas padora Ne 46. HaxoxaeHue momaan MOBEPXHOCTH KOHYCa
[Tpaktrueckas padora Ne 47. Cdepa u map. BzanmHoe pacronoxeHne
chepsl U IITOCKOCTH
[Tpaktuueckast padora Ne 48. YpaBHeHue chepbl
[Ipaktruueckas padora Ne 49. HaxoxaeHue MPOU3BOIHBIX 3JIEMEHTAPHBIX
. I'maBa 14. byHKIwm
POHMSBOJHAA I €¢ [Ipaxtuueckas padora Ne 50. [TpousBonnas. [Ipasuna nuddepennuponanus.
reOMETPUYECKUI .
CMELCIT [IpousBoHas c0KHOU QyHKIUU
[Ipaktrueckas padora Ne 51.I'eomeTprudecKuii CMBICIT POU3BOIHON
I'nmasa 15. [Ipaktrueckas padora Ne 52. HaxoxaeHue TOYeK MaKCHMyMa 1 MUHAMYyMa
[Ipumenenue [Ipaktrueckas padora Ne 53. HaxoxaeHrEe TPOMEXYTKOB MOHOTOHHOCTH
MIPOU3BOAHON K GbyHKIIIN
HCCJICTOBAHUIO [Ipaktuueckas pabora Ne 54. HccienoBanue 1 mocTpoeHue rpadukoB
GbyHKIIIN (YHKIHMI ¢ TOMOIIBIO TPOU3BOIHOM
[Ipaktrueckoe 3austue Ne 55. [lonstue nepBooOpa3HoOi 1
HeonpeaeNeHHoro nurerpaia. CBoiicTsa
I'naBa 16. [Ipaktrueckas pabora Ne 56. BeruncneHue HeonpeneIeHHbIX HHTETPaJioB,
WNurerpan UCIIOJIb3YsI TAOIHUILy UHTErPajoB
IIpaktuueckas padora Ne 57. BerunciaeHue onpeaeaeHHOro HHTerpai.
®opmyna Herorona-JleitOnuia
[Ipaktuueckas pabora Ne 58. dopmyna Hetorona-Jleitonuna. Beruncinenue
TJIOIIAIM KPUBOJIMHEHMHOW Tpanenun
ITpaktuueckas padora Ne 59. Haxoxaenue o6bEMa IpsMOyroiabHOTO
napajujielenunesia v ero NEeMEHTOB
I'maBa 17.

O0BeMBI TEN

[Tpaktuueckas padora Ne 60. Bpruucienue oobema mupamuibl

[Ipaktuueckas padora Ne 61. Beruncienne oo0beMa KOHyca U IMJIMHAPA

[Tpaktuueckas padora Ne 62. Berunciaenue oobema 1apa 1 ero yacrei

I'nmaBa 18.
CrartucTuka

[TpakTrueckas pabora Ne 63.Beruncnenue cpeHero apuMeTuueckoro,
MAaTEeMaTUYeCKOro OXKMIaHUS U TUCTIEPCUU CITyYalHOM TUCKPETHOM
BEITUYHHEI.




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

OmHUM U3 caMbIX OCHOBHBIX IMOHSATUH B MaTEMAaTHKE SIBIISIETCS YHCIIO.
Hamypanvuvie uucna: = (L2340,
Lenvie yucna: Z ={---=‘3=—3 L0123, }
Payuonanvuvie uucna: Q = { m/n, rme m — 1esI0e YUCIIO, a N — HATYPaJIbHOE} .
MOXXHO TaK)Ke CYUTaTh, YTO PAllMOHAIBLHBIC YUCIIA - 3TO OECKOHEUHBIC MTEPUOTUICCKIEC
NECATUYHBIE IPOOH.
HpparmoHaibHbIE YnCIa — 3TO YUCIIA, HE MPEJICTABIUMbIC B BUIC OOBIKHOBEHHOM JApOOH, T.C.
OeCKOHEUYHBIC HETIEpUOANUECKHE AecITHUHbIe 1poou. Hanpumep: m = 3,1416...,e =
2,7182...;72=1,4142...

Bce o1 yncna Ha3pIBaIOT AEHCTBUTENLHBIMU YUCIaMU — R.

¢, ecImc =0
f-{

Onpeodenenue MoOyIs yucia: —a, ecma <0

i o
Ocnosnoe ceoticmso Opobu: ke b,
a ¢
—=—=ad =h

Ocnoenoe ceoticmeo nponopyuu.: *
Onpeoenenue npoyenma: 1% - ato 1/100 vacTe uncna.

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

Ilpumep: Haiitu x, ecinu

Pewenue:
(750 [—l] =75.2=15
E ;7225:(-05)=-225:5=-45;15-x=-45;x=-45:15=-3.
Omeem: — 3.
I'maBa 2. Crenennasi pyHkuus
Teoperuueckue cBeleHNs] U MeTOANYECKUE PEKOMEHAAIUH

a-a---a=a®

gra-a
Boipaxxenue = "r= HA3bIBACTCS CTENEHbI0 yncia a. [Ipu 3ToM a — Ha3bIBaeTCs

OCHOBAHHEM CTCIICHHU, a N1 — I10Ka3aTcJIEM CTCIICHU.

3ammuchk 03Ha4YaeT y,I[O6HOC COKpalm€HUue€ — BMECTO TOI'O, YTOOBI Ka)I(I[BIfI pas3 nmucaTtb
IIPpOU3BCIACHUC OOJIBIIIOTO KOJIMYECTBA MHOKHUTEIEH CTAJIM HUCIIOIb30BaTh y,HO6Hy10 " KpaTKyro
3aIluCh.

CBoJiCTBA CTEeNeHH ¢ HATYPAJIbHBIM NOKAa3aTeJieM
1 _

1) a = a;

2) a”a® =a

m+n

3) a™:q = g™ " @ + 0);

(am:]?‘! — amn:

4)
G @b = (@)
6) o ;)" (b #0).

CreneHb ¢ HeJbIM IMMOKAa3aTeJieM
o

s o m T
YTtoObI IMOJIYYHUTb BBIPAKCHUC AOCTATOYHO B TPETHEM CBOHCTBC ITOJIOKHUTDL!: 1 Mbl

0 _ m m _
a- =a :a =1(a+0)
TOJTy9UM: (a#0)
JU1st OTPUILIATENBLHOTO MOKA3ATENS CTENEHH JOCTATOYHO B3STh B TPETHEM CBOMCTBE B
-n_ 0, mn _ 1
m = 0. a =4aa = .
KauecTBe Toraa nonyuum: 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

JUISL CTETIEHU C LEJIBIM ITOKa3aTENEM BCE OCTAIbHBIE CBOMCTBA, YK€ ONPEACIEHHBIE VISl CTEIICHU
C HAaTypAJIbHBIM MOKA3aTeJIEM COXPAHSIOTCA.
Ceoiicmea cmeneHnu ¢ yeablm nOKA3amenem:

a® = a;
1) !

0

a =1 (a+ 0);

3) a™:a" = a™ ™™ (a #+ 0);

(am]n = ™",

4)
5) "5 = (@b)"
g 7o E20),

—n

=1
7) @ = at (ﬂ, + D]:
- b
g O =G @0,
O06001KM MOHATHE CTENEHU IS palliOHANIbHBIX NOKa3arenei. PaccMorpum
T m

(an)*=an" =a™ a=0
BBIP@KEHUE: . Ho s ciyuas MBI TIOJTY9HITH OTIPEIETIEHNE KOPHS -
m

Va™ a=0.

"=y(x > 0)=x =1y n =
(x"=ylx = 0) =x = {/y) Torna: &" s

OU CTEIleHH!
Ceoiicmea cmenenu ¢ payuoOHAIbHLIM ROKA3AMEEM .
1 _
ar =
1) :
0 _
a =1(a+ 0);
2) ( ¢ ]a
3) a™:a® =a™ ™™ (a+ 0);

(am]n = g™",

4)

5) rij” = (ab)™;

N =" (=)

7) a™" =5 (a =+ 0);

8) (;1 "=()" (ab ¢0];
9) ar = 3a™ a=0.

JleiicTBUSI C YMCIAMU
C MHOXECTBaMHU HaTypaJbHBIX, LEJIbIX U PALIMOHATBHBIX YUCET MOXKHO IPOU3BOAUTH
oTiepaly CIOKEHHs, YMHOXKECHUA U AenieHus. PaccMoTpuM onepanuu 6o3gedenue 6 cmenens u
Uuszejle4eHUe KOpHA.

CroxeHue 1 BBIYMTaHUE KOPHeil. UTOOBI MPOU3BECTH CI0KEHUE U BEIUUTAHHUE KOPHE,
CHa4aja KOpHH MPHUBOISAT K IPOCTEHIIIEMY BHLY, @ 3aTEM BBITIOIHSIOT IPUBEIEHUE MTOJJOOHBIX
YJIEHOB

Ilpumep 1.

YMHOKeHUE U 1eJIeHHe KOPHeH.

[Ipou3zBenenre KOpHEN ¢ OIMHAKOBBIMHU MOKA3aTEISIMU PABHO KOPHIO TOM K€ CTENEHU U3
MPOU3BE/ICHUS MTOJAKOPEHHBIX BBIPAKEHUM

YacTHoe OT ieNieHUs KOPHEH C OIMHAKOBBIMHU MTOKA3aTesIMU PAaBHO KOPHIO TOH )K€ CTETIEHU U3
YaCTHOTO OT JAEJIEHUsI MOAKOPEHHBIX BBIPAKEHU.

Ecnu nmoka3ateny KOpHEH pa3inyHbl, TO CHavYajIa HY>KHO MPUBECTH UX K 00IIEeMy TOKa3aTello, a
3aTeM IIPOM3BECTH YMHO)KEHUE U JAETICHUE.
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Ecnu xopHH UMEIOT KOA(PPHUIHUEHTHI, TO UX MEPEMHOXKAIOT WIH ACTAT OTACIBHO U pe3ysIbTar
MUIIYT Mepe 0OUM KOpHEM

Bo3Benenue kopHeii B cTenenb. [Ipy BO3BeICHNN KOPHS B CTETIEHb HY>KHO BO3BECTH B 3TY
CTETIeHb MOAKOPEHHOE BBIPAYKEHUE, a TIOKA3aTellb CTENIEHH OCTaBUTh Oe3 n3menenus. Eciu
KOpPEHb UMeeT KOI((UIMEHT, TO €r0 OTAEIBHO BO3BOIST B 3TY CTETIEHb M PE3YJIBTAT BO3BEACHUS
3aMUCHIBAIOT KaK KOA((UIIMEHT IIPU CaMOM KOpHE.

Ilpumep:

N36aBienne oT MPPALMOHATBHOCTH B 3HAMeHaTeJie Ipodu. /[y 5Toro Hy)KHO 3HaMEHATEIb U
YHCIUTENb IPOOU YMHOXHTH Ha TaKOE BBIPAKEHHE, KOTOPOE B MMPOM3BEACHUH CO 3HAMEHATEIIEM
JaeT pallMOHAIBHOE BRIPAKCHHUE B 3HAMEHATETIE.

N3Bieuyenne kopus u3 kopHs. [Ipy u3BIeYeHNN KOPHS U3 TIOJT KOPHS MTOKA3aTeNn KOpHEH
MEPEMHOXKAIOT, a MIOIKOPEHHOE BBIPAKEHUE OCTABIISIOT 0e3 n3MeHeHus. Ecii kopeHb nMeeT
KO2(GUIMEHT, TO OOBIYHO JI0 U3BJICUYCHUS U3 JAHHOTO KOPHS HOBOTO KOPHS BBOJSAT
K03(pUIIMEHT O] 3HAK pajivKaja JaHHOTO KOPHS.

Ilpumep:

I'pa¢guk creneHHol GyHKIMHU U ee CBOMCTBA
Onpenenenne: CreneHHON GyHKIIUEH HA3bIBAIOT QYHKIUIO BUaa Y=X ", e I- moboe
e CTBUTEIILHOE YHCIIO.
I'paduxom creneHHON GyHKIMU Y=X" ¢ HATYpaTbHBIM TIOKA3aTeJIeM SIBIISIETCS napabona n-ro
TOpsIIKa, TIPU YETHOM 71 €€ TpauK CUMMETPHUYEH OTHOCUTEIHHO OCH OPJIMHAT, IPH HEYETHOM 71 -
OTHOCHUTENIbHO Havyajla KOOPAUHAT.
PaccmorpumM crenennyto GyHkimoo Yy=X ', r=, . I'padukoM ee ABISETCS KPHBasi - BETBb
mapadoIIbI
Paccmorpum rpaduk GpyHkmmm ,
Paccmorpum rpaduk dyHKIMHA

I'pacduk nanHOI QYHKIMK MUMEET TOPH3OHTAIBHYIO aCUMNTOTY ) = 0 U BEPTUKAILHYIO
acumrroty x = 0.

Ecnu nokasarens cTeneHn — IeNI0e OTPHUIIATENIbHOE YHCIIO0, TO CTEIICHHAsT (PYHKIUS 3a1aETCsI
bopmymoit y=X" miu y=1/x"

I'paduk crenennoit GpyHkuuu y=X ", B ciydae, korja N — Y4€THOE YUCIIO MPUHUMAET BUJL:

¥

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

Iloxka3areqbHast GyHKIMA U €€ cBOlicTBA
Onpenenenue: [lokazarenbHON Ha3bIBaeTCs (PpyHKIHMS, 3a1aHHast POpMyYIION BUIa
CBoiicTBa NoKa3aTeJbHON QPYHKIUH
1. OGnacTbio onpeaeneHns NoKa3aTeIbHOW (DYHKLUH SIBIISICTCS BCS YUCIIOBAs MpsMast.
2. MHOXXeCTBOM 3HaYeHUH MOKA3aTeIbHON (PYHKIMH SBIISETCS MOJI0KUTENIbHAS TOTyIpsIMast.
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3. [Ipu > 1 nokazarenbHast pyHKIHS BO3pACTaeT Ha BCeW YMCIOBOM mpsaMoii puc (3), a mpu
0<a< 1 yosiBaet puc (4). ['eomerprueckast 0COOEHHOCTH rpadrka mokazaTeabHON (PYHKIIUN: OCh
X SIBJISIETCSI TOPU30HTATIBLHOM aCUMIITOTON Tpaduka.

Pelienue nokaszarejJbHbIX YPaBHEHHI

. .. a* =a® ©x=bh.
AJNTOPUTM PEIICHUS MPOCTEHIIINX MTOKA3aTeIbHBIX YPABHEHUN: . Jltst
pelieHus MPOCTEHIIEro MOKa3aTeIbHOr0 YpaBHEHUS JOCTATOYHO TPUBECTH 00€ YacTH K
OJIMHAKOBOMY OCHOBAHHUIO, a 3aT€M MPUPABHSTH [MOKA3aTEIU CTEIICHH.

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

JIrob6oe Gonee ClIoKHOE MMOKa3aTeIbHOE YPaBHEHHE PEILIaeTCsl CBEIEHUEM €0 pa3IuYHbIMU
METOJaMHU K TPOCTEUIIINM.
OcHOBHBIE BH/IBI I0KA3aTEJbHBIX YPABHEHU
1) Tpocreiitme (3*=9).
2) C . . (2% - 3% = 36).
BOJSIIMECS K MPOCTEHIINM C IIOMOIIBIO UCIIOJIb30BAHMS CBOWCTB CTEIIEHU
3) C (51 — 5% = 20).
BbIHECEHUEM OOILIEr0 MHOKHUTES
5¥—6-5 +5=0).

(36% — 2 - 30% + 25% = 0).

4) Copsmuecs K KBaApaTHbIM (

5) OmnHOpoIHBIE MOKA3aTEIbHBIC YPABHEHHUS
I'naBa 4. Jlorapudgmuyeckas pyHkuus

TeopeTuueckue cBeleHHsI 1 METOAUYECKHE PEKOMEHIAIHH
Onpeodenenue: Jlorapupmom urcia b mo ocHOBaHHIO ¢ HA3BIBAIOT TIOKA3aTeb CTEIICHH, B
KOTOPYIO HY’KHO BO3BECTH YHCIIO @, YTOOBI MOMIYyYUTh Ynciio b, mpu ycnosuu b>0, a>0, a#l.
O6o3nauyaercs cumBojiom 10q, 6.
- OCHOBHOE€ JIorapu(pMHUECKOe TOKIECTBO.
Oco60 BeIICTIUM TpU (POPMYIIBIL:
Ceonicmea no2apugpmoas:

Jlorapupmmuueckasi yHKUMS U ee CBOMCTBA
Onpenenenne: Jlorapupmudeckoii Ha3pIBalOT GyHKIHIO Buaa: ¥V = 100, X. Jlorapudmuyaeckast
(dbyHKIIMS 0OpaTHAs MOKa3aTeIbHOM.
CgoiicTBa Jorapupmudeckoii GyHkumm:
1. OGnacteio onpeaeneHus Jorapupmudeckort GyHKIUH SBISIETCS TPOMEKRYTOK (0;00).
2. MHOecTBO 3HaYeHHI Jorapumuueckor GyHKIIUU — BCSI YUCIOBAs OCh.
3. Jlorapupmuyeckas GyHKIHS — HEMPEPHIBHA.
4. Jlorapudmuueckas dynxius npu a> 0, Bo3pacrtaet , npu a< 0, yObIBaeT.
5. [lokazarenpHas U Torapudmuueckas pyHKIUU B3aUMHO - OOpaTHbBIE, TO UX TpaduKu
CUMMETPHUYHBI OTHOCUTEIBHO MPAMON ) = X.

Pemenue JiorapupMuueCcKuX ypaBHeHU I

Cucrembl Jorapu)Mu4eCKUX ypaBHEHUH
Camble IpOCTbI€ CUCTEMBI JIOTapU(PMUUYECKUX YPABHEHUI — 3TO CUCTEMBI, B KOTOPBIX 00a
YPaBHEHMsI CBOJATCS K MpocTeiimum. B nanpHeiimem nomyyaercs oObIuHas CUCTEMa U3 IBYX
YPaBHEHMH C IByMsl HEM3BECTHBIMH, KOTOpasi pelIaeTcs JI00bIM U3 yI0OHBIX METOIOB.
{iogz (x+3y)=2

Ilpumep: logyxy =1

Emé oguH BaXHBIHA TUI CUCTEM JIOTapHU(PMUYECKHX YPaBHEHUH — 3TO CUCTEMBI, KOTOpbIE
CBOJIATCS 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 OTHOW NMPSAMOM, MOXKHO ITPOBECTHU MJIOCKOCTh U
IIPY TOM TOJIBKO OZHY.
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Axcuoma 2. Eciii 1B€ TOUKH NPSAMON IPUHAJUIEKAT IIJIOCKOCTH, TO U BCA MpsMast JIEKUT B 3TOU
IIJIOCKOCTH.
Axcuoma 3. Ecniu 1Be pa3iauyHble TNIOCKOCTH UMEIOT OOIIYIO TOUKY, TO OHH MEPECEKa0TCs 110
NPAMOM, IPOXOASAUIEN YEPE3 ITY TOUKY.
Teopema: Uepes 1Be nepecekaronuecs IpsiMble MOXKHO IIPOBECTH IIJIOCKOCTb U IIPUTOM TOJIBKO
OJTHY.
Teopema: B npocTpaHcTBe Uyepe3 NPSMYIO U HE JIEKAILYIO HAa HE TOYKY MOYKHO IPOBECTH
IJIOCKOCTb, U IPUTOM TOJIBKO OJIHY.
Onpenesnenue. [IpsimMas U IIIOCKOCTh HA3BIBAKOTCS MAPAIJIETBHBIMH, €CJIM OHH HE
IepeceKaroTCsl.

IMapanieabHOCTH MJIOCKOCTEH
Onpenesienue. J[Be MIOCKOCTH Ha3bIBAIOTCS MapajlieIbHBIMU, €CJIM OHU HE IEPECEKAIOTCSL.
IIpusnak napaneabHocTH IIockocTel. Eciy 1Be nepecekaromuecs npsiMble 0THOM
IJIOCKOCTH COOTBETCTBEHHO MapalyieNIbHbI ABYM MEPECEKAIOUIUMCS IPSIMBIM IPYTON IIIOCKOCTH,
TO 3TH TUIOCKOCTHU NapauIeIbHBI.
IIpu3Hak napanielbHOCTH NPSIMOH M NJIOCKOCTH:
Ecnu npsimasi, He mpuHajyIexaas miocKOCTH,
napasuieJbHa Kakoh-HUOy/Ab MPSAMOi B 3TOH MIOCKOCTH,
TO OHA Mapajie’dbHa U CaMOil IITOCKOCTH.

i

by

b c
B
P Teopema. Ecniu 1Be nmapasienbHble INIOCKOCTH MEPECEKAIOTCS
o N\ TpEeTeH, TO NpAMbIEC MEPECECUEHHUS TapaICIbHbI.
| Teopema. OTpe3ku napajieabHbIX IPSIMBIX,
) 3AKJIFOUEHHBIX MEXIY ABYMs MapajlIeIbHbIMU IIJIOCKOCTSMH,
PaBHBI.
/ v
o B
A
By
C

I'maBa 6. IleprnieHIMKYJIAPHOCTD NPSAIMBIX H IVIOCKOCTEH

Teopernueckune CBeICHUS U METOAMYECKHE PEKOMEHAALMHU
Omnpenenenue. [leprieHTUKyIApHBIMU HA3bIBAIOTCS MPSIMbIE, KOTOPHIE IEPECEKAIOTCS O]
MPSMBIM YTJIOM.
Omnpenenenue. [leprieHIUKyIIpOM K JaHHOM MPSAMOM Ha3bIBAETCS OTPE3OK MPSMOH,
MEPIIEHAUKYJIAPHON K JaHHOM.
A Omnpenenenue. Hak1oHHOW, TPOBEIEHHOM U3 JAHHOM TOYKU K JAHHOMN
MpsAMOi (TUIOCKOCTH ), HA3bIBAECTCS OTPE30K, COSTUHSIONINNI TaHHYIO
TOYKY C JTFO00H TOUKOU MPSAMO(TIIIOCKOCTH ), HE SBISIOIICHCS
OCHOBAaHHMEM IEPIIEHAUKYJIIAPA, ONYIIEHHOIO U3 3TOM K€ TOUYKHU Ha
JTAHHYIO MPSMYIO(TLTOCKOCTB ).

B [ H T

Onpenesenne. [Ipsmas Ha3pIBaeTCs NEPIEHIUKYIIPHOM 3TON MIIOCKOCTH, €CIIM OHA
NepIeHANKYIISIpHA JII000H TPSMOI, KOTOpast JIEKHUT B JAHHOU TJIOCKOCTH.



IIpu3Hak nepneHAUKY/JISIPHOCTH NPSAMOi M MJI0ocKocTH. Eciiy nipsimast nepneHaukyiaspHa
JIBYM IIEPECEKAIOIHUMCS MPSAMBIM IJIOCKOCTH, TO OHA MEPIEHANKYJIIpPHA TaHHOM IIJIOCKOCTH.

Teopema. Ecnu nBe mepecekaromuecs NpsMble NapajlieIbHbI
COOTBETCTBEHHO JBYM IEPHEHAUKYJISIPHBIM IPSIMbIM, TO OHH
TOXE MEePHEHANKYIISIPHBL

Teopema. Ecnu miockocTh NepreHAUKYISIpHA OJHOM M3 JIBYX MapajUleNbHBIX MPSMBIX, TO OHA
MEpIEeHIUKYISIpHA U APYTOM.

Omnpenesienue: Yroa Mexay IpsMOM U INIOCKOCTBIO €CTh YTOJl MEXAY ITOU MPSMOM U €€
MPOEKIMEN HA ATY TIIOCKOCTb.

Teopema o Tpex nepnenaukyaspax. Eciu npamas,
MIPOBEJICHHAs HA MJIOCKOCTH Y€pe3 OCHOBAHUE

HaKJIOHHOM, MepIeHANKYIIIpHa €€ MPOEKINH, TO OHA
MEPIEHIUKYISAPHA U HAKIIOHHOM.

A

I'maBa 7. KomOunaropuka
Teoperuueckue cBeleHUs] U MeTOAUYECKHE PEKOMEHIALUT

Bonvuwuncmeo KOM6uHam0prlX 3a0ay peutaemcs ¢ NOMOUuLbio OByX OCHOBHbIX npaeu.i
— npasuia Cymmsl U npaesuia npou3ee0euuﬂ.

Buvioop npasuna

IIpaBuJio cymmbI IIpaBuJio npousBeneHust

Ecin  Hexotopelii  00bekT A MOxHO [Eciim 00beKT A MOXXHO BBIOpaTh M criocobamu u
BBIOpATh M criocobamu, a Ipyroi 00beKT B [eciii mociie Kakoro Takoro BbeiOOpa 0O0bekT B
MOXHO BBIOpaTh N croco0aMu, TO BBIOOP MOKHO BBIOpATh N criocobamu, TO BBIOOp mapbl A
obbekra MO0 A, tmbo B  MoxHO W B MOXXKHO OCyIIECTBUTH M * N CITIOCOOAMHM.

OCYIIECTBUTH M + N criocobamu.

Ilpumep: B marazune «Bce mns vas» ectb 6 pa3HbIX Yamiek u 4 pa3HbIX Omroana. CKOJIbKO
BapUAHTOB YAaIlIKH M OJFOMIIA MOKHO KyITUTh?

Pewenue: Yaiky Mbl MOXKEM BBIOpaTh 6-10 criocobamu, a omronie 4-1 cnocobamu. Tak kak Ham
HAJ0 KyIUTh Mapy Yaliky u OroaLe, To 3TO MOXKHO caenath 6 -+ 4 = 24 cnocobamu (10 MpaBuiLy
MIPOU3BEICHNUS).

Omeem: 24.



JJis yCTIenHOTo perieHrss KOMOMHATOPHBIX 3a7a4 HAJ0 eIl ¥ MPaBUIBHO BRIOpATh (hopMyITy, IO
KOTOpOH

BoiGop popmyant HUCKAaTh
KOJIMYECTBO
HYXHBIX
coequHeHuil. B
3TOM ITOMOXET
ciaeayromas
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 HECKONIBKHX 3a]1ad Ha pa3Hble BUbI COEAMHEHUN 0€3 TOBTOPEHUII.

I'maBa 8. Ji1eMeHTHI TEOPUH BEPOSTHOCTH
Teopernueckue cBeIeHUsI M METOAUYECKHE PEKOMEHAallul
Kiaccuyeckoe onpenesieHue BepOSITHOCTH
OnpenesieHue: BEpOSATHOCTD JIOO0TO COOBITHS ONpEAEsieTcsl Kak OTHOIICHHUE YKclia m
ONaronpUATHBIX JJIs1 COOBITHSA A 3JIEMEHTAPHBIX UCXO0B K 00IEMY YUCITY 3JIEeMEHTAPHBIX UCXOJI0B
n.
P(A)-=
M
Omnpenesenune. [1og onpITOM MOHUMAETCS BOCIIPOU3BEACHUE HEKOTOPOTO KOMILIEKca yciaoBuil. [Ipu
3TOM MPEATNOIAraeTCsl, YTO OMBIT MOXKET OBITH MOBTOPEH CKOJIBKO YTOIHO pa3.
Onpenesienue. [Tycts nmeercs HeKOTOPBIN ONBIT. COOBITHE, CBI3aHHOE C 3TUM OIIBITOM,
Ha3bIBaeTCs JII000H ero UCXoz.
[Tpu 3TOM COOBITHE HAa3bIBACTCS CITyYallHBIM, €CJIH OHO MOXKET MOSBUTHCS W HE TIOSBUTHCS B
JTAHHOM OIIBITE.
I'maBa 9. Tpuronomerpudeckue popmy.bl
TeopeTnueckue cBeeHUsI 1 METOAUYECKHE PEKOMEHAallul
Tpuronomerpuyeckue pyHKIHH, HX CBOMCTBA M TPaQHUKH.
Bce Tpuronomerpuueckue GyHKINU (CHHYC, KOCHHYC, TAHT'€HC U KOTAHT€HC) OTHOCATCS K
OCHOBHBIM 3JIEMEHTapHBIM (DYHKLHUSM.
TpuronomerpruyeckuM (QPyHKIMSIM MPUCYILIE TOHATUE nepuoouynocmu (OBTOPSIEMOCTH
3HauYeHUH (QyHKIMU IPU Pa3IMYHBIX 3HAYEHUSAX apryMeHTa, OTJIMYHBIX APYT OT Jpyra Ha

BEITUYMHY TIepHOJIa fa+T)=f (x), rne T - mepuo), Mo3TOMY, B CIUCOK CBOMCTB
TPUTOHOMETPUYECKHUX (PYHKIUI 100aBIE€H MYHKT « HAUMEHbUUL NOTONCUMENbHBLU NEPUOOY.
®Oyukmus Yy = sin(x).
I'pagpuk ¢pynkyuu cunyc nazvigarom "cunycouoa’
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CpoiicTBa pyHKmmuu Yy = Sinx.
Oo6nactpio onpeneneHus GyHKIUU CUHYC SBIISIETCS BCE MHOXKECTBO JCHCTBUTEIBHBIX

. — o0 4 o0
YHCe, TO €CTh, PyHKIMs Y = SINX omperneseHa npu xe ( -+ )

CHHYyCcoMHAE Yy=s5in(x)

T=2om

HanmeHbpmmii moJoKUTENbHBINA TIepro] PyHKIINK CHHYCA PaBeH JBYM IIH:

DyHKIMs 06pAIAeTCcs B HOMb PH * /¢ k , T keZ 7 \moxectso nensix wncen.
DOyHKIMSI CHHYC IPUHUMAET 3HAYSHUSI U3 MHTEPBAIa OT MUHYC €IUHHUIIBI 10 CMHHIIBI

el-1; 1].

o V
BKJIFOYUTECIBHO, TO €CTh, €€ 00J1aCTh 3HAYCHHM eCTh *

vox)=pf)

@yHKIHS CHHYC - HEYETHAs], TaK KaK ~

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

xe |:_£+2j‘r'k; £+2x-k}, keZ
BO3pACcTaeT pH 2 :

T

27k l}
DyYHKIMS CHHYC UMEET JOKAIbHBIE MAKCHMYMBbI B TOYKAX [2 :
[—E +2-k; —l} keZ

JIOKaJIbHBIC MUHUMYMBI B TOUKaX .
fr+29r-k;2fr-k], keZ.
)

Oyukims Y = SiNX BOrHyTast mpu * < -

BBIMTyKIIast Ipu * 27k x+2n k|, keZ

KoopuHars! Touek neperuta (75 0k keZ,
ACUMIITOT HET.
CgoiicTBa pyHKIHMH Y = COSX.
I'paghuk pynkyuu kocunyc nazvigarom "xkocunycouoa'
KOCHHYCOMAS Y=coO05(Xx)

I N
-0~ -5\_/_% N5 1D

cleverstudents.ru 2

— o 4 o0
Ob6nactb onpeneneHus GyHKIIUH KOCUHYC: re ( 5+ ) )

T=2ﬂ'.

HaumeHbmii mogoKUTeNbHBIA nepuo/] GyHKIMU Y = COSX paBeH ABYM ITH:

T
x=—4+7-k

OyHKIMS 00pamaercst B HOJb MPH 2 , e keZ , Z — MHOXXECTBO II€JIbIX
yuces.
OO6nactp 3HaYEHUI (PYHKIIMU KOCUHYC MPEICTABISIET MHTEPBA OT MUHYC €IUHHIIBI 10

yel[-11]

CAWHUIIBI BKIIFOYUTCIIBHO: ~ .

ex)=26)

@DyHKIUSA KOCUHYC - YeTHAs, TaK KaK ~

®yHKIMs yObIBaET IpU < [27-kz+27 k], keZ :

BO3pAacCTaeT npu * < [-7+27-k27-k]. ke Z,



@yHKIHA Y = COSX MMEET JIOKAJIbHBIE MAKCUMYMBI B TOYKaX (7-k1) keZ :

JIOKaJIbHbIE MUHUMYMBI B TOUKAX (w+27k;-1} keZ,

xe {E+2j‘r-k; 3—?1—+2ﬂ"k:|, keZ

CDYHKHI/U[ BOrHyTas 1npu 2 2 y
xe —£+2ﬂ'k;£+2fr'k:|, keZ

BBIITYKJIad IIpU 2 2 .

T

Koopaunats! Touek nepernda [5
AcCUMITOT HET.

+r-k; O} keZ

®Oyuxnus Y = tg(X).
I'pagpux ynxyuu manzenc nasvisarom "mancencouoa”

- H H

TAHTEBHCOMAE | F=LE(x)
4
2-

| ] ¥ I N I ! 1

%6 |- -2 y, 4
X
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CgoiicTBa (P)yHKIMHU TAHTeHC Y = tgX.

T T
xe|——+mx-k; —+fr-k)

Ob6nacte onpenencHus: (GyHKIIUA TAHTEHC: , TIe keZ 7
MHOKECTBO LIEJIBIX YUCE.
[ToBenenue ¢pynkuum y = tgX Ha rpaHuIe 00IaCTH
lim  tg(x)=—on, lm tg(x)=+e=o
OHpe,[[eHeHI/ISI x—rg—r—ﬁ-.HO x—rEHr-.i—O
T
x=—<+x-k
CnenmoBareiabHO, IpsIMbIe 2 ,Tie k€ Z | gpnsiorcs BepTUKAIbHBIMH AaCHMIITOTAMHU.
IT=x

HanMmenbIuii oa0KUTEIbLHBIN nepuona (1)YHKI_[I/II/I TaHI'CHC

@OyHkIMs 0OpaIiaercst B HOJb pu * = 7 k , TIe keZ , Z — MHOXECTBO LIEJIBIX YHCE.
(o++0)

e (— oo
OyHKIHS TAHTEHC - HEUeTHas, TaK Kak * (=x)=-y (r)

_re[—£+:-‘r-k;£+fr-k} keZ
2 2 .

O6nacTh 3HayeHuit GyHKImn Y = tgx:

@DyHKIMS BO3pACTaeT NpU

xe|:fr-fc; £+ﬂ"k} keZ
DyHKIMA BOTHYTast TIPH 2 :

xe[—£+:rr-fc;fr-fc} keZ
BBIITYKJIas TIPH 2

Koopaunarel Touek neperuda (K0} keZ

I'maBa 10. Tpuronomerpunyeckue ypaBHeHust
Teopernueckue cBeeHUs] 1 MeTOAUYECKHE PEKOMEH AT



Pemenne npocTenmmx TPUrOHOMETPUYECKUX YPAaBHEHUN

Ypaenenue Obuwiee pewienue Yacmmuoie ciyuau

MeToanbl pelieHusi TPUTOHOMETPUYECKUX YPABHEHM It
Perenrie TpUTOHOMETPHUYECKOTO YPAaBHEHHUSI COCTOUT M3 JIBYX ITANOB: MPEOOpa3oBaHUE
YpaBHEHHMSI JIJIS TIOJTYYCHHS €T0 TIPOCTEHINIETo BUJIA M PEIICHUE TIOTYICHHOTO
MIPOCTEHIIIETO TPUTOHOMETPHUECKOTO YPAaBHEHUS.
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'maBa 11. MHOrorpaHHuKHU
Teoperuueckue cBeleHUs] U MeTOAUYECKHE PEKOMEHIAlUH

Onpenesenne: [Ipusma — MHOTOrpaHHUK, IB€ I'PaHU KOTOPOTO SIBIISIOTCS
PaBHBIMH MHOTOYTOJIbBHUKAaMH, JIEKAIIUMHU B IAPAJUIEIbHBIX IUNIOCKOCTAX, & OCTAJIBHBIE TPAaHH —
napasiesIorpaMMaMu, UIMEIOIIMMHU OOIIHEe CTOPOHBI ¢ ’TUMHU MHOTOYTOJIbHUKAMH.
CaoiicTBa IpU3MBbI:
o OcHOBaHUs NPU3MBI ABJISAIOTCS PABHBIMU MHOTOYT'OJIbBHUKAMHU.
¢ bOKOBBIE I'paHU IPU3MBI SBIISAIOTCS MTapajlIeIOrpaMMaMH.
o bBokoBble peOpa mpu3Mbl MapauieabHbl U PaBHBI.
e O06vém npuzmel paBeH MPOU3BEIEHUIO €€ BBICOTHI Ha TUIONIAAb OCHOBAHMS:
o [Inomans monHOM MOBEPXHOCTH MPU3MBI PaBHA CyMMe IIJIOIIAN €€ OOKOBOM
IIOBEPXHOCTH U YIBOCHHOM IUIONIaJAX OCHOBAHHSL.
e [Inomans OOKOBON MOBEPXHOCTH MPOU3BONIBHOI npu3mbl S=PL, rne P — nepumerp
NepIeHANKYISIpHOTO ceueHus, L — nmuna 6okoBoro pedpa.
e [Inomans OoxoBoi moBepXHOCTHU MpsiMoii ipusMbl S=PH, rne P — nepumerp ocHoBaHUS
pu3Msl, H— BbIcOTa IpU3MBL.
o [lepnenaukynsipHOe ceueHUe MEePIEeHAUKYIIPHO KO BCeM OOKOBBIM pEOpaM MPHU3MBI.
e VYIUIbl IEPIIEHIUKYIIIPHOIO CEYEHUsT — OTO JIMHEWHBIE YIUIbI ABYIPAHHBIX YIVIOB IIPU
COOTBETCTBYIOIINX OOKOBBIX pEOpax.
o [lepnenaukynsipHOE cCeUeHHUE MEPIEHANKYIIPHO KO BCEM OOKOBBIM I'PaHSIM.


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

e [Ipu3ma c 60KOBBIMU PEOpaAMU, IEPIICHAUKYISIPHBIMU €€ OCHOBAHHSIM,
HA3bIBACTCS NPAMOU RPUIMOUL.

o IIpsmas nmpusMa Ha3bIBACTCS NPAGUILHOU, €CIIA €€ OCHOBAHUS — IPAaBUIbHbBIC
MHOI'OYTOJIbHHUKHU.

Onpenenenue: Ilupamuoa — MHOTOTPaHHUK, OCHOBAHHE KOTOPOTO — MHOTOYTOJIBHUK, a
OCTaJIbHbIE TPaHU — TPEYTOJIbHUKHU, UMEIOIIKE OOIIYIO BEPIIHHY.

[Tupamua Ha3pIBACTCS NPABUIBLHOU, €CTTV €€ OCHOBAHUEM SIBISIETCS MPABUIIbHBIN
MHOTOYTOJIbHUK, a BEPILIMHA IPOCLUPYETCS B IEHTP OCHOBAHUS.

CropoHbl OCHOBaHUS €cTh pedpa ocHoBaHMsL. [IpsimMble, COeIUHSIONINE BEPIIMHBI OCHOBAHMUS C
BEPIINHOM, €CTh OOKOBBIE pedpa.

Onpenesienue: Bricota, mpoBeneHHas B O0KOBON T'paHU M3 BEPILIMHBI MHPAMU/JIbI HA CTOPOHY
OCHOBaHUSs1, HAa3bIBACTCS anoghemoii.

Temparop- MHOrOrpaHHHK, FPaHSIMH KOTOPOTO SIBIISIFOTCA YEThIPE TPEYroyibHUKA. Y TeTpasipa 4
rpanu, 4 BepimuHbl u 6 pédep. Terparnp, y KOTOpOro Bce rpaH — PaBHOCTOPOHHUE
TPEYTOJIbHUKH, HA3bIBACTCS HPAGUTLHBIM.

Ilpumep: Haiinure muiomaas TOBEPXHOCTH MPSIMOM MPU3MBbI, B OCHOBAHUH KOTOPOM JIC)KHUT POMO
C AMaroHasIMu, paBHBIMH 25 1 60, 1 O0OKOBBIM peOpOM, PaBHBIM 25.

-

Pewenue: Tlnomanas MOBEPXHOCTH MPU3MBI S=2Socy +Seox
[Tnomans pom6a S=1/2d10d,
BokoBast mOBEpXHOCTh JaHHOM MPSAMOI MPU3MBI — YETHIPE PABHBIX MPSIMOYTOJILHHUKA.

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 norpebyercs ;yimHa ctoponsl pomba. Haiinem ee o 1. [Tudaropa u3 tpeyronpauka (1o
CBOWCTBY poMOa TMaroHaIy NepreHANKYIISIPHBI U B TOUKE MEPECEUCHUS ACTSATCS MOTOJIaM):
Otser: 4750.
I'maBa 12. BekTophl B IpOCTPaHCTBE
Teopernueckue cBeleHUs] U MeTOAUYECKHE PEKOMEHIaluT

Omnpenenenne: BeKkTOpOM HAa3bIBAETCS HAIIPABICHHBIA OTPE30K
Bexmopom Ha3biBaeTCsl HANpaBeHHBIN oTpe30ok A [3; Touka A - Hagano, Touka I3 - koHen
BEKTOpa

B

—

Puc. 1

A

Onpenenenne: J[Ba KOIUTMHEAPHBIX BekTopa @ u b HaswiBatoTcs conanpaenennvimu, ecnv ux
HaIpaBJICHUS COBIAJAIOT: (i ITh. Nsa xonmmueapubix
BEKTOpa @ ¥ [ Ha3BIBAIOTCS NPOMUBONOLONCHO HANPAGTEHHBIMU, SCITA UX HAIIPABICHHUS]
IPOTHBOMOIOKHEI: & | | b,
OnpenesieHne: BeKTOpbI HA3BIBAIOTCS KOMPIAHAPHBIMU, €CITA OHU TTAPAIJIETbHBI OTHOM
TUTOCKOCTH WJIM JIEKAT B OTHOM TUIOCKOCTH.
B JeiicTBusI HAl BeKTOPaAMMU:

CiiokeHre BEKTOPOB @ 1 b 0CyIecTBIseTCs [0 npasuy mpeyeonsHuxa.
Cymmoti @ + b 1Byx BexTopoB @ u b Ha3bIBAIOT TAKOM TPETUH BEKTOP €, HA4aJI0 KOTOPOIo
COBIIA/IAET C HAYANIOM [, @ KOHEIL - ¢ KOHIIOM D IpH ycIIoBHH, UTO KOHEI BEKTOpA { W HAYANIO
BekTopa U coBmazaor . )
IIpasuno napannenozpamma - €Cv 1Ba HEKOJUTMHEAPHBIX BEKTOpa @ 1 b mpusecTyn k 06memy
Havaiy, To BekTop ¢ = @ + b coBmasaer ¢ Auaronansio mapannesorpaMma, moOCTPOSHHOTO Ha
BekTopax 4 u b IIpudyem Hauano BekTOpa £ COBMNAAAET C HAYATIOM 3aJaHHBIX BEKTOPOB.
Bekrop —a Ha3bIBACTCS nPOMUBONONOHCHBIM 8EKMOPOM K BEKTOPY (I,
€CIIMOH KOJUTMHEAPEH BEKTOPY I, PaBeH eMy I10 UIMHE, HO HAIPaBJICH B MPOTHUBOIOIOKHYIO
CTOPOHY BEKTOPY (.
Ceoticmea codicenusi 6eKmopos:

1. at+tb=>b+a- KOMMYTaTHBHOCTb

2. la+ by+c=a+ (b+e). aCCOITMATUBHOCTD

3, a+0=a

4. a+(—a)=
Pasnocmuio @ — Ir.? BEKTOPOB @ 1 b HAa3bIBAETCS BEKTOP € TAKOil, YTO BHIIONHAETCS
yCJIOBHE: b+e=a
Ceoticmea yMHONCEHUSL 6eKMOPA HA YUCTLO!

1. la+x Fa = aa £ Fa
o alaEb)=oax b
3. alfa) = (af)a = Faa)
4. 1.-a=
5. —1-a=—a
6. D-a=10
3mech @ u b- NIPOM3BOJIBHBIC BEKTOPHI, 0, [3 - TPOM3BOJIBHBIC YUCIIA.
CyMMa IByX BEKTOPOB, 3aJaAHHBIX KOOPIHHATAMH B
[Tycth 3amansl a :{ Xa, ya} 51 6—{ Xe, yg} Torja BekTop € = @ -+ b umeer

=]

KOOpJIMHATBI { Xat Xo, Ya+ Vs
UtoOsl Hatimu cymmy 08yX 6eKmopo8, 3aJJaHHBIX CBOUMH KOOPJMHATaAMH, Ha/I0 CIOKUTh X
COOTBETCTBYIOILME KOOPAUHATBHI.
I'maBal3.Tesa 1 MOBEePXHOCTH BpallleHUS
TeopeTnuyeckue cBeIeHUS U METOAUYECKHE PEKOMEHAalluH


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

Huaunap
Onpenenenune: LJunundp — Teno BpalleHUs, KOTOPOE MOIYYaeTCs B pe3y/bTare BPaLlCHUs
MPSIMOYTOJIFHUKA BOKPYT OJJHOM M3 €r0 CTOPOH.
[psmoyronsauk AOO1A; Bpamtaercst BOkpyr ctopoHbl OO1. OO1 — och CHMMETPUH LHWIMHAPA
U BBICOTA IUIMH/IpA. A A1 — oOpa3syromiasi IWIMHAIPA, [UTHHA KOTOPOH paBHA JUIMHE BBHICOTHI
muaapa. AO — paguyc numrHapa. [lomydeHHas HUIMHAPHYECKas IOBEPXHOCTh
Ha3bIBaETCsl OOKOBOM MOBEPXHOCTHIO IIMIIMH/IPA, & KPYTH — OCHOBAHUSMH IUJIHHIIPA.
Ocesoe ceuenue yurunopa — 3TO CEYEHUE LIMIMHPA INIOCKOCTBIO, KOTOPast IPOXOJUT Yepe3
OCh LIWJIMHAPA. DTO CEYECHUE SABISIETCS IPSAMOYTOJIbHUKOM.
[Ipu ceueHny HUIMHAPA MIIOCKOCTHIO, TApAUIEIbHON OCH HMWIMHIpA (T.€. EPHEeHUKYIIPHON
OCHOBAaHHUIO), TAKXKe MoJTydaeTcs NpsiMoyroinbHUK. ABB1A1 — npsMOyroibHUK.

OA=AB=R — paguycbel. OC — paccTosiHHE OT OCH ITUIHH/PA J0 IJIOCKOCTH CCUCHUS.
Jlyra AB paBHa nientpansHomy yriry AOB.
[Ipu ceyeHny MUIMH]IPA TUIOCKOCTHIO, MTApAJUICILHON OCHOBAHUIO, B CEYCHUH TIOJydaeM KpyT,
PaBHBIA OCHOBAHUSM IIHJIMHIPA.
Tak kak pa3BEépTKa — MPAMOYTOIHHUK, TO OOKOBAas IOBEPXHOCTH OMpeAeseTcs mo Gopmyse:
Ssox=2ntR-H
[ToHast TOBEPXHOCTH MUIUHAPA ONPEIEISIETCS 10 hopMmyIie:
Snonn=27RH+27tR2=27R-(H+R)

Konyc
Onpenenenue. Konyc — Tesno BpalieHus, KOTOPOE MOydaeTcsl B pe3y/IbTaTe BpalleHus
MPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT €ro KaTeTa.

Tpeyronasauk POA Bpaiaetcst BOKpyr cTopoHsl PO.
PO — ocb koHyca 1 BeIcOoTa KOHyca. P — BepmimHa koHyca. PA — o6pa3ytomias konyca. Kpyr ¢
neHTpoM O — ocHoBaHMe koHyca. AO — paanyc ocHOBaHUs KoHyca. Ocegoe ceuenue KoHyca —
3TO CEUEHME KOHYCa IUIOCKOCTBIO, KOTOpas MpoxoauT uepes ock PO konyca. OceBoe cedeHue
KOHYyCa — 3TO paBHOOEAPEHHBIHN TpeyroabHUK. TpeyronsHuk APB — oceBoe ceueHne koHyca.
4PAO=4PBO — yrbl Mexy 00pa3yrolUMU 1 OCHOBAaHHEM KOHYCA.
Pazeépmroii 6okosou nogepxHocmu Konyca sIBISETCs KpyroBoi cexrop. yimHa nyru
CEKTOpa — 3TO JJTMHA OKPY>KHOCTH OCHOBaHMA KOHyca JUIMHOU 2nR, yron pa3BépTku G0KOBOM
MIOBEPXHOCTH 0.
Iap, cpepa

Onpenenenue: Illapom Ha3pIBaeTCs TEJI0, KOTOPOE COCTOUT U3 BCEX TOUEK MPOCTPAHCTBA,
HaXOSIIUXCS HA PACCTOSTHUM, HE OONbIIEM TAaHHOTO, OT JaHHOW TOUKH.



[ToBepxHOCTH 11apa Ha3bIBACTCA cghepoil.
Ceuenne mapa II0CKOCThIO, MPOXO/SIIEH Yepe3 EHTP I1apa, Ha3bIBaeTCs 00JIBIIUM KPYTOM.
Jyis ynporieHrst OOBIMHO pUCYETCs He miap, a O0NBIION KpyT miapa.

=

Inomaas moBepxHOCTH mapa (T.e. cdepsl) Berancisercs mo popmyne S(cheps)= 4-1-R?,
rne R — paguyc mapa.
O6®EM 1mapa Beraucisercs o gopmyne V= 4/3-1-R3, rie R — pamuyc mapa.

I'naBa 14. IIpou3BoaHas u ee reoMeTPUYECKUH CMBICII
Teopernueckue cBeeHNs U MeTOAUYECKHE PEKOMEHIaluN
Onpenenenne: [Ipoussonuoii ¥ (¥) or pynxmum ¥ = Jlr) g
TOYKe -Fil Ha3pIBaeTCs MpeJieNl OTHOUICHUSI TPUpALIeHHs] PyHKINUN Ay ¢ MPUPAIICHUIO

Ay
aprymenTa AT : Ar npu A — (), eciiu OH CyLIECTBYET, TO €CTh:
o ot 1 :‘n’._,f T J'r'[:]'.’u + _\:]'.’) o Jr'[r:]'.’uj
Vo) = fan) = fim, Ty = fim T
WITH
y(xp) = lim J@) = Jzo)
1] xr — i]'.’”
Ceoiicmea npou3e00nbvix:
c'=o0 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=vy(x),x=x(y)
|'£'|_u-v—u-v .
=T 5 |
\VJ v? Y %=
L X Y
x=x(t),y=y(t) -~ X
y=u
|
y' = Yt y'=u'-v-uv_1+v'-uvlnu
X 1 -
X

Tabnuya npou3e00HbBIX OCHOBHBIX I1IEMEHMAPHBIX QYHKYUIL:


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

Eall A

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
. xina 15. (arcctgx) = ———
6. (Inx) = , T+x
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'eomempuyeckuii cmvicii RPOU3BOOHOIL:

[MpousBonHast GyHKIHH flx) B ToYKe 'l paBHA TAHTEHCY yIla HAKJIOHA KAacaTeIbHOM,
NPOBENEHHOM K TpaduKy QYHKIIUM B 3TOU TOUKE.
f(zo) = tga
IpousBoanast GyHKIUH B TOUKe L) paBHA yIIIOBOMY KO3(D(DHUIIMEHTY KacaTeabHOM, TPOBEIACHHOM
K rpaduKy QyHKIIMH B 3TOH TOUKE.
Anzopumm cocmaenenusn ypasHeHus KacamenabHoll
y=fxo) + f(xe)(x—x, )
O0603HaunTh a0CIIUCCY TOUYKU KacaHus OyKBOW  Xo.
Beraucnuts f(x,).
Haiitu f'(x)u Bbruucauts f'(xg).
[ToncTaBuTh HailieHHbIE 3HAYCHUS B OPMYILY.

I'nasa 15. IlpumeHeHue NPOU3BOAHON K MCCJIEI0BAHUIO PyHKINH
TeopeTHyeckue cBeIeHHsI 1 MEeTOAUYECKHE PEKOMEHIAIHH
MOHOTOHHOCTH (PyHKIMHU
Onpenenenne: Oynkius f(X) HaspiBaeTCs Bo3pacraomeil Ha oTpeske [a,b] ecmu 1ist T00bIX
X1<X2 U3 OTpe3Ka BhImonHseTcs HepaBeHCTBO f(X1)<f(X2). B ciy4ae BbIONHEHUST HECTPOTOro
HepaseHcTBa f(x1)<f(x2) dbyHkuus Ha3pIBaeTCs HeyObIBaIOIIEll HA OTPE3KeE.
Onpenenenne: Oynkius f(X), HazpiBacTCs yobIBawmeii Ha orpeske [a,b] ecnu mst
JFOOBIX X1<X2 U3 OTpe3Ka BbIMoNMHsAeTCs HepaBeHCTBO f(X1)>f(X2). B ciyvae BoinonHeHus
HecTpororo HepaBeHcTBa f(X1)>f(X2) GyHKIMS Ha3bIBaCTCSI HEBO3PACTAIOIIEH Ha OTPE3Ke.
Ecnu ¢yHkius siBisieTcsl yObIBAIOIICH WM BO3PACTAOIIEH, TO OHA HA3bIBACTCS MOHOTOHHOM
(pynxuuei.
Ipumep: byuxims y=InX sBnsercs Bo3pacTaroiie.
Ilpumep: dbyuxius y=—3x+2 sSBIISETCS YOBIBAIOIICH.
Touxu 3xcTpeMmyma
Xo — ToYKa MakcumyMa GyHKiuH f(X), eciu Ui BCeX T0CTaTOYHO OJIM3KHUX TOUEK X BEPHO
HepaBeHCTBO f(X)<f(Xo).
Xo— TOoYKa MUHUMYMA (QyHKIHHU f(X), €CIIU IS BCeX JOCTATOUHO OJM3KUX TOYEK X BEPHO
HepaBeHCTBO f(x)>f(Xo).
Touka ’KcTpeMyMa — 3TO TOUKAa MAKCUMyMa JI0O0 TOUKa MUHUMYyMa (DYHKIIUH.
IIpusHak Bo3pacTaHus M yObIBaHUS PyHKIMHU
®yukuus f(X) Bo3pacraer Ha nmpomexyTke (a;b), ecnu npousBoaHast f'(x)>0 Ha sToM
MIPOMEKYTKE.


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

@yukuus f(X) yobiBaeT Ha nmpomexyTke (a;b), ecinu nmpousBoaHast f'(x)<0 Ha ITOM MPOMEKYTKE.
IIpu3Haku MakcuMyMa U MUHUMYMA QYHKIIUH
Ecnu dynkuus f(X) Bospacraer Ha mpomexxyTke (8;Xo) u yObIBaeT Ha mpomexyTtke (Xo;b),
TO Xo SIBIISICTCS TOYKOM MakCUMyMa (DyHKIIHH.
[Tpu3Hak MakcuMyMa (yHKIIUH BBITIONTHSICTCS, €CIIH:
. f'(x)>0 na npomexytke (a;X0)
. f(x)=0 B TOUKE X0
. f'(x)<0 na npomexytke (X0;b)
Ecnu dyHkuus yobiBaeT Ha mpoMexyTke (8;Xo) ¥ Bo3pacTaet Ha mpomexyTtke (Xo;b),
TO Xo SIBISIETCSI TOYKOM MUHUMYMa (PyHKIIHH.
[Ipu3nak MUHMMYMAa QYHKIMH BBITIOIHSETCS, €CIIH:
. f'(x)<0 Ha nmpomexyTke (a;Xo)
. f(x)=0 B TOUKE X0
. f'(x)>0 na npomexytke (Xo;b)
Kpurnueckas Touka- Touka, B KOTOPOH MpOM3BOAHAs (DYHKIIUU paBHA HYIIO.
Tpu THMAa KPUTUYECKUX TOYEK:
X1 — TOYKa JIOKaJIbHOTO MUHUMYMa, SIBJISIETCS] TOUKOM SKCTpEMyMa,
X2 — Touka neperuda, HE siBrsieTcst Toukoit skcTpemMyma.
X3 — TOYKA JIOKAJIbHOTO MaKCUMyMa, SIBJISIETCS] TOUKOW IKCTPEMyMa;
Cxema uccienoBanusi yHKUMHU U IOCTpoeHue eé rpaduka.
1. Haitnure obmacTts onpenenenus GyHKITUH.
2. Uccnenyiite pyHKIMIO Ha YETHOCTH WJIM HEYETHOCTD.
3. Halimute mpoMexyTKH 3HAKOMOCTOSTHCTBA.
4. Haitnute MpoMeXyTKH MOHOTOHHOCTH (DYHKIIUHU, €€ SKCTPEMYMBI.
5. HalimuTe mpoMexyTKH BBITTYKIOCTH rpaduka QyHKINH, €€ TOUKH
neperuoa.
6. Haitnure Touku nmepeceueHus rpadguka GyHKIIUHA ¢ OCIMH KOOPIWHAT.
7. Iloctpoiite rpaduk GyHKIIUN, UCTIONB3YS MOTYYCHHBIC PE3YIbTaThI
UCCIIEIOBAHUS.
AJITOPUTM HAXOKIEHUS TOYKH MAKCMMYMAa 1 MUHUMYMa (pyHKIUHU
1. HaiiguTe npou3BoHy 0 (QyHKIIUH
2. Haiiti Hynmu nmpou3BOHON
3. Haitaure Touku 3KCTpeMyM

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

Onpenenenne: Oyuxius F (X) HaspiBaeTcs nepBoodpasHoit mis ¢yHkimu f (X) B mpoMexyTke
a<x<b, ecnu B 1¥000# TOUKE ITOTO MPOMEIKYTKA €€ Mpou3BoHas paBua f (X):

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

OrtbicKaHUE IEPBOOOPA3HOM (QYHKIMH 110 3aAaHHON e€ mpou3BoaHO# T(X) wu o
mapdepenuuany f (X) dx ects aeiictBre, oOparHOe AU HEPEHIIMPOBAHKIO, - HHTETPUPOBAHHE.
COBOKYITHOCTb MepBo00OpasHbIx st GyHkimid f(X) wiu ams muddepenimana (X) dX HaspiBaeTcs
HEOTPEACIEHHBIM HHTErPAJIOM U 0003HaYaeTcs cumBosioM S f (X) dx. Takum obpazom,

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

F(X)- mogpIHTErpanbHast QYHKIHS;

F(X)dx- mogpIHTETpabHOE BBIPAKECHUE,

C- npou3BobHAs MOCTOSTHHAS.

2. OcHOBHBIE CBOIICTBA HEONPEIeJeHHOI0 HHTerpaJja:

1. Heompenenennslit uuTerpai ot nuddepennmana GyHKIMA paBeH 3TOH (PYHKINHU TUTIOC

IIPOU3BOJIbHAS ITOCTOSHHAS: JdF(x) = F() +C,
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2. Iuddepenunan HeonpeaeaIeHHOro HHTErpajja paBeH MOIbIHTErPaIbHOMY BBIPAKEHUIO, a
MIPOU3BOIHASI HEOTIPEIEIIEHHOTO HHTErpaJia paBHA MOIBIHTEIPAIbHON (DYHKIINU:

d [ f(x)dx = f(x)dx , (J f(x)dx) = f(x)dx
3. HeomnpeneneHHblil nHTErpai anredpandeckoil CyMMbl (GyHKIUI paBeH anreOpandeckoi cymme
HEOIPEICTICHHBIX HHTETPAJIOB ATUX (PYHKITUIA:

J(f) + g(x)dx = [ f()dx+ [ g(x)dx.
4.T1oCTOSIHHBII MHOXHTEJb MOJIBIHTET PATbHOTO BEIPAKECHUSI MOYKHO BBIHOCHUTB 32 3HAK

HEOIPEAEIIEHHOTO MHTErpaa: JxfG)dx = k [ f(x)dx

5. Ecmm J {00)dx=F() + C ; u = 9(®) _ 060 mssectnas (GYHKIUSL, IMEFOIIast HEMPEPBIBHYO

IPOM3BOIHYIO, TO Jf(w)du=F(u) +C,

Tabnuya unmezpanos

n+1 dx dx 1

1 [ x"dx = ’;T +C,(n+ 7. oz, = ctgx+C 13. [ 2agz = garctgx +C
-1) 8. [ tgxdx = In|cosx| + C 14. [ %zziln|#| +C
2. [dx=x+C 9. [ ctgxdx = In|sinx| + C Cax ¢

dx . x 15. [ — = arcsinx + C
3./ ==Inx+C 10. [ e*dx = e* + C x/15x .

X X X _ X
4. [ sinxdx = —cosxdx 11. [ a¥dx = li_a +C 16. J Var—yz — aresing + €
5. [ cosxdx = sinxdx 12. [ dxz = arctex + C
6. [ & —tex +C e

"7 cos?x g

MeToabl HHTETPHPOBAHUS
HenocpencrBeHHOe MHTErPHPOBaHHE
DTOT c1OCO0 MHTErPUPOBAHKS TIPEATIONIAraeT TaKoe MPeoOpa3oBaHUE MOBIHTETPATEHON (DYHKITHH,
KOTOPOE ITO3BOIIMIIO ObI KICTIIONIB30BATh TS PEIICHUS TaOJIMIHBIC HHTETPAITBL.

MeTto11 3aMeHbI TIepeMeHHOM (MeTo/I IOICTAHOBKH)

OH sBIIsIETCS OTHUM M3 Hanbosiee 3 GEKTUBHBIX U PACIIPOCTPAHEHHBIX TPUEMOB MHTETPUPOBAHUS,
MTO3BOJISIFOIIMX BO MHOTHX CITy4asix YIPOCTUTh BbIuKciieHue naTerpaia. CyTh 3TOro MeToa COCTOUT B
TOM, YTO ITyT€M BBEICHHSI HOBOW IEPEMEHHOW HMHTETPUPOBAHUS 3aJaHHBIA WHTETPAI CBOIUTCS K
HOBOMY HMHTETPaJTy, KOTOPBIH JIETKO BBIYMCIISICTCS HETTOCPEICTBEHHBIM HHTETPUPOBAHHUEM.

Haxoxaenue njomaam KpuBOJIMHENHON Tpaneunu
Onpenenenne: Kpuesonuneiinas mpaneyus - Gurypa orpaHudeHHas HEMPEPHIBHON KPHUBOU
y=f(x), nByms npsmbiME x=a ¥ x=b ¥ 0CbIO aOCIHCC, BHIYMCISIETCS C MOMOIIIBIO OIMPE/IEICHHOTO
UHTErpasa o hopmye:
]

L resEe)-ro

Aneopumm HaxoxcoeHus NAOWLA0U KPUGOIUHEHHOU mpaneyuu
1.IToctpouts rpaduxu TMHUH.
2.01npenenuTh KpUBOIUHEHHYIO TPAIEIHIO.
3.Beyienuts ¢yHknuto f, orpaHUYMBAIONIYIO TPANCIIHIO.
4.0mnpenenutb oTpe3ok [a;b] ocu Ox.
5.Haiitu ofHy u3 nmepBooOpa3Hbix pyHkuuu f.
6.Ucnonb3ys popmyny S=F(b)-F(a), Berauciauts miomamis.

I'naBa 17. O0LeMBbI T
TeopeTnueckue cBeleHUsI 1 METOAUYECKHE PEKOMEHIAIMN:




7. Cincok JuTepaTypbl

OcHOBHbIE HCTOYHHUKH:

1. Ammmos L A., Komsirua FO.M., Cunopos FO.B. u n1p. AnreOpa u Hawajia MaTeMaTHYECKOTO
anamm3a. 10-11 kmacesl ydeOHHK U1t 0011e00pa30BaTeNbHBIX YUPESKICHNN: 0a30BBI YPOBEHb —
M.: Ilpocsemenue, 2010. — 464 c.

2. JI.C. AranacsH, B.®. byry3os, C.b. Kagomues u np. ['eomerpus. 10-11 xraccer: y4eo.
[TocoGue: 6a30BbIit U MpodMIbHBIN ypoBHU -18e u3a. — M.: [Ipocsemienue, 2011

3. H.B. boromonos, [IpakTuueckue 3aHATHS IO MaTeMaTuke, yueOHoe mocodue i CpeTHIX
npodeccroHalbHBIX yUeOHBIX 3aBefieHnit — M.: Boiciias mkomna, 2008. — 495 c.

4. Conogeituuk W.JI., JIucuuxun B.T. COopHUK 3aa4 1O MaTeMATUKE C PEIICHUIMH ISl
TexHUKyMOB — M.: OOO «U3narensckuii nom «OHUKC 21 Bex»: OO0 «M3natenserBo «Mup u
obOpazoBanuey, 2003. — 464 c.

JlonoJHUTEIbHbIE HCTOYHHKH:

5. Mopakosuu A.I. Anrebpa u Hauana ananuza. 10-11 k. B aByx vactax.Y.1: Yueb. ns
0011e00pazoBaTeIbHbIX YUpeKaAeHUH. — 4-¢ u3a. — M.: Maemo3una, 2010

6. Mopaxosuu A.I. Anrebpa u Hadana ananm3a. 10-11 k1. B aByx vactax.Y.2: 3amaunuk s
0011e00pazoBaTeabHbIX YUpexKaeHud. — 4-¢ u3n. — M. Maemo3una, 2010

7. Konmmoropos A.H., Anrebpa u Hadana ananu3a. 10-11 k1. Yue6HOe mocoOue s
001reodpazoBarebHbIX yupexacHuil. — 3-¢ u3a. — M.: [Ipocsemenune, 2007

HNHTepHeT-pecypcebl:

1. Caiit MOCKOBCKOTO IIEHTpa HENpPEpPhIBHOTO MareMarndeckoro oopaszosanus (MIIHMO)
[DnexrponnsIii pecypce] -http://www.mccme.ru

2.Caiit Allmath.ru — Bcst maTematrka B 01HOM MecTe [ DIEKTPOHHBIH pecypc]-
http://www.allmath.ru

3.MeroauKa mpenogaBaHus MaTeMaTHKH [ DIIeKTpoHHbIH pecypc]-http://www. methmath.chat.ru
4 I'paduku pynkuuii [DaexrponHsiii pecypce]- http://www.graphfunk.narod.ru

5. «DenepanbHBINA TOCYAAPCTBEHHBIA 00pa30BaTeIbHBINA CTAaHAAPT» [ DNEKTPOHHBIN pecypc]-
http://standart. Edu.ru./catachment. Aspx? Catalog 1d=223

6. Poccuiickuii 001eo0pa3oBatesbHbIi mopTai,[ DiaekTpoHHbIi pecypce]- http:// www. Shool.
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