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1. HosicHUTEJBLHAS 3aNMCKA

Metonuueckrue peKoOMEeHIalluy O BBHIMOIHEHUIO MPAKTUYECKUX U CAMOCTOSTENIbHBIX paboT
NPEICTABISIIOT COOO0H 4YacTh y4eOHO-METOAMYECKOTO KOMIUICKTa IO Yy4eOHOW JUCIMILIMHE
Maremarrka u cooTBeTCTBYIOT TpeboBaHusM PI'OC TpeThero mokoJeHus U pabouel mporpamMme
10 TUCUUIUINHE.

Llenbto co3manusi pa3pabOTKH SIBISETCS OKa3aHHWE MOMOIIM CTYAEHTaM IEpBOro Kypca B
OCBOCHHMH Y4eOHOTO Marepuaja MO AUCHUILUIMHE B YUPEXKACHUSX CPEIHEr0 MpOQecCHOHATHLHOTO
o0Opa3oBaHus.

B cBi3sm ¢ BBegeHWeM B 00paszoBareNbHBIA  Tpolecc HOBoro — denepanbHOTrO
rOCyIapCTBEHHOIO 00pa30BaTeIbHOTO CTaHAApTa, KOTOPBIM OpPUEHTHUPOBAH Ha BBIPAOOTKY Y
CTYIIEHTOB OOIIMX U MPOQPECCHOHATBHBIX KOMIIETEHIIMM — HaOopa 3HAHUW, YMEHUH, HABBIKOB U
JUYHOCTHBIX KaueCTB, KOTOPHIE MO3BOJSAT BBIMYCKHHUKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
Tpy/a, Bce 0oJiee aKTyalbHOW CTAHOBUTCS 3a/laua OpraHu3aliy PaKTUYECKON pabOoThl CTYIEHTOB.

[TpakTrueckue 3aHATHS SIBIAIOTCS BakHOM ¢GopMoil 00pazoBaTenbHOrO IMpolecca U
HampaBJieHbl Ha  HKCIEPUMEHTAJIbHOE  TOATBEP)KIECHUE TEOPETUUYECKUX  IOJIOKEHUH U
dbopmupoBanue yueOHBIX U MPOPECCHOHATBHBIX MPAKTUYECKUX YMEHHUI, OHU COCTaBISIOT BaXKHYIO
9acTh TEOPETUICCKON M MPOdeCCHOHATBHON PAKTHYECKON MOITOTOBKH.

HeoOXoqumMbpIMU ~ CTPYKTYPHBIMH ~ DJIEMEHTAaMH  MPAKTHYECKOTO  3aHATHSA, I[OMHMO
CaMOCTOSITENIBHOM ~ JEATEIbHOCTH  CTYAEHTOB,  SIBISIFOTCS ~ MHCTPYKTaX,  [POBOAMMBIN
MpernojaBaTesieM, a TakKe aHalM3 W OICHKA BBIMOJHEHHBIX paboOT M CTENEeHU OBJIaJICHUs
CTYAEHTaMH 3allJJaHUPOBAaHHBIMU YMEHUSIMU. BBIOJHEHUIO NPAKTUYECKUX 3aHATUN MPEALIECTBYET
IIPOBEPKA 3HAHUU CTYIEHTOB - MX TEOPETHYECKONM TOTOBHOCTH K BBINOJIHEHHUIO 3aJaHMS.
[IpakTHueckue 3aHATUS HOCST PENpPOAYKTHUBHBIN Xxapakrtep. PaboTbl, HOcAlMe penpoayKTUBHBIN
XapakTep, OTINYAIOTCA TEM, YTO MpPH HUX IMPOBEJCHUU CTYIEHTHl IOJb3YIOTCS MOAPOOHBIMU
UHCTPYKUUSMH, B KOTOPBIX yKa3aHbl: Iedb paboThl, MOSCHEHUs (Teopusi, OCHOBHBIE
XapaKTepUCTUKH), OOOpyAOBaHME, amnmaparypa, Marepuanbl M HMX XapaKTePUCTUKH, MHOPSI0K
BBITIOJTHEHHSI paOOThI, TaOIUIIBI, BHIBOJBI (0€3 GOpMYIHPOBKH), KOHTPOJBHBIE BOIIPOCHI, yueOHas U
crenuanbHas JUTeparypa.

OneHKH 3a BBIMOJIHEHUE MTPAKTUYECKUX pa0OT BBICTABIIAIOTCS MO MATUOAIIBHOM crcTeMe U
YUUTBIBAIOTCSI KaK MOKA3aTeIN TEKYIIEH yCIIeBAEMOCTH CTYIEHTOB.

Metoauueckas pa3paboTka COAEPKUT BCE CTPYKTYPHBIE 3JI€MEHTHI JJIsi OpraHU3aluu U
MPOBEEHUS] NpPaKTUUYEeCKUX 3aHATHHA. [IpakTudeckue 3aiaHUs TpeACTaBIEHBl Pa3HOOOPa3HOrO
XapakTepa B HECKOJIIbKMX BapHaHTaxX U pa3HOM CTENEeHU cIoXHOCTU. HekoTopbie conepkaTr yCTHbBIE
3ajaHusg 0a30BOTO YpPOBHS («OTBETUTh Ha BOIPOCHI»), BBIMOJIHEHHE KOTOPBIX 00S3aTelbHBI, IS
TOTO0 YTOOBI MPHUCTYMHUTHh KO BTOPOMY OJIOKY — pEeLIeHHE MPAKTUYECKUX 3a/laHuil 10 BapHaHTaM.
WHTepecHbIMH SBIAIOTCS 3aJaHMs - 3arnonHu Tabnuiy. Takue 3amaHust TpeOylOT TBEPIbIX 3HAHHUN
TEOPETUYECKOTr0 MaTepHalia 1 ONpe/IeJIeHHBIX BHIYMCIUTENIbHBIX HABBIKOB IO TEME.

Lenu npakmuyeckux u camocmonsAmenbHbIX3aHAMULL:

-IIOMOYb CTYACHTAM CHCTEMaTU3HpOBaTh, 3aKPENUTh M YNIYOUTh 3HAHUA TEOPETHYECKOTO
XapakTepa;

-HAyYUTh CTYIEHTOB IpHEMaM peUIeHHs] NPaKTHUECKHX 3a/]a4, CIOcOoOCTBOBATh OBJIAJACHUIO
HABBIKAMH M YMEHHSIMH BBITTOJIHEHUS PacYeTOB, rpauecKiX U APYrUX BUIIOB 3aJaHUI;

-HAyYUTh UX MOJIH30BaThCA CIIPABOYHOM JINTEPATypOi U TabIuamu;

-popMupoBaTh yMEHHE YYUTHCS CaMOCTOSTENIBHO, T. €. OBJIQJAEBAaTh METOAAMH, CIOCOOAMHU H
prUeMaMy CaMOOOY4EHHUs, CAMOPA3BUTHS U CAMOKOHTPOJISL.

B pesynbrare npoBeAcHMs IPAKTUUYECKUX 3aHATUN 10 AMCHUIUIMHE «Maremaruka» CTyAeHT
JIOJIKEH:

3HATH:



- 3HAYCHHE MATEMaTUYeCKOM HayKW Ui PelIeHHs 3a/lad, BOSHUKAIOUIMX B TEOPUH W MPAKTHUKE; -
MIMPOTY U B TO K€ BPEeMsl OTPaHUYCHHOCTH NMPUMEHEHUS MAaTeMaTH4eCKUX METO/IOB K aHAIU3y U
UCCJIEJIOBAaHUIO IIPOLIECCOB U SIBJIICHUI B IPUPOAE U OOIIECTBE;

- 3Ha4YEHHE MPAKTUKH M BONPOCOB, BO3HUKAIOIIMX B CaMOM MareMaTruke s (GOPMUPOBAHUS U
Pa3BUTHS MaTEeMaTHYECKON HAyKH; UCTOPUIO PA3BUTHUS MOHATHUS YHCIIA, CO3IaHUS MAaTEMAaTHIECKOTO
aHaJM3a, BOSHUKHOBEHHUS M PA3BUTHUS T€OMETPHUH;

- YHHBEPCAJIbHBINA XapaKTep 3aKOHOB JIOTMKH MaTEeMaTHYECKUX PACCyXACHUH, UX TIPUMEHUMOCTD BO
BCEX 00JIACTSIX YEIOBEUYECKOH JIESITEIbHOCTH;

- BEPOSITHOCTHBIHN XapaKTep pa3IUYHBIX MPOLIECCOB OKPYXKAIOIIETO MHPA.

yMeThb:

- HaXOIUTh 3HAYCHHS KOPHS, CTEIEHH, Jiorapupma, TPUTOHOMETPHUECKUX BBIPAKEHUH HA OCHOBE
OIIPE/EICHUS; BBIIOIHATh MPEeoOpPa3oBaHUS BBIPAKEHHUN, NPUMEHSS (OPMYIBI, CBS3aHHBIE CO
CBOMCTBAaMHU CTETIEHEH, JTOTapru(pMOB, TPUTOHOMETPUUYECKUX (HYHKIINH;

- BBIYHMCIIATH 3HA4Y€HHE (QYHKIMU IO 33JaHHOMY 3HAUCHHMIO apryMEHTa; OIPEAEsITh OCHOBHBIC
CBOICTBA YHCIOBBIX (DYHKIUIT; CTPOUTH IPadUKH N3yICHHBIX (DYHKITHIA;

- HaxOIUTh NPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIMH; MCIONB30BaTh MPOU3BOJHYIO IS M3YyUCHHS
CBOMCTB (QYHKIMHA U TOCTPOEHHS TIpadHKOB, NPUMEHSTh MPOU3BOJAHYIO JUIl HAXOXKICHUS
HanOOJIBIIETO ¥ HAMMEHBIIIETO 3HAYCHHUS,

- pemarh paluoHaJbHBIC, NOKA3aTeNbHbIC, JIoTapu(pMUIECKie, TPUTOHOMETPHIECKHE ypPaBHEHUS,
CBOJISIIIMECS K JTMHEIHBIM M KBaJPaTHBIM, a TAK)KE aHAJIOTMYHbIC HEPABEHCTBA M CUCTEMBI;
MCTOJIB30BaTh TpaMueCcKuil METO/I peIICHUs] YPaBHEHUH U HEPABEHCTB;

- pemiarb IpocTeHIe KOMOMHATOPHBIC 33a7a4d METOIOM Iepedopa, a TaKkKe C UCIIONb30BaHUEM
U3BECTHBIX (POPMYII; BHIYUCIISATH BEPOITHOCTH COOBITHI Ha OCHOBE TOJICUETA YHCIIA HCXOIOB;

JlanHyto pa3paboOTKy MOTYT MCIOJb30BAaTh CTYACHTHI AJISI CaMOCTOATENBbHOM paboThl, a
TaKKe€ IMpernojaBaTeNd IpU  MPOBEACHUM  MPAKTUYECKUX  3aHATUH 1O  MareMarTHKe.



2.1lepeyeHb NPAKTHYECKUX PAdOT AJs CTYI€HTOB ClleHAIbHOCTEl

I'maBa Tema npakTrueckoit paboThl
I'maBa 1. IIpakTuueckast pabora No 1. Pemenue kBaipaTHbIX YpaBHEHU U HEPABEHCTB
HeincrBurensubie | IIpaktuueckas padora Ne 2. Pernenne ypaBHeHUN U HEPABEHCTB C IIOMOIIBIO
4ucIia KBaJIpaTHbIX ypaBHEHUN
I'maBa 2. [IpakTnueckas padora Ne 3. YipouieHre BbIpa)KeHUI Coiep Kallue CTENEeHN
Crenennas U KOpHHU
byHKIHS
r [Ipaktrueckas padota Ne 4. [IpuMeHeHHE CBOMCTB MTOKA3aTeIbHON (PYHKITUH
J1aa 3. IIPYU pELICHUU 3a/1a4
IToka3arenbHas =
byHKIS [IpakTrueckas padota Ne 5. Perenue noka3aTe/ibHbIX YPaBHCHUH U
HEPABEHCTB
[Ipaktuyeckas padora Ne 6. [IpumeHenue onpeneneHus gorapupma u
CBOMWCTB IIPY PELICHUH 3a]1a4
[naBa 4. [Ipaktugeckas padora Ne 7. Iloctpoenue rpadukoB JTorapuMUIECKUX U
Jlorapudmuueckas | OKa3aTesIbHbIX QYHKIMIH
pyHKIMS [TpakTuaeckast padora Ne 8.Ilonstue orapudma. CroiicTa sorapudmos.
IIpeoOpa3oBaHue U BEIYUCICHHE 3HAaYEHUH JOrapu(pMHUUECKUX BIPAKESHUIN
ITpakTuyeckas pabora Ne 9. Pemenue gorapumMudecKkux ypaBHEHHN
[Ipaktuyeckas pabora NelQ. Pemenue norapudmMuyeckux HepaBeHCTB
[IpakTnueckast pa6ora Ne 11. OCHOBHBIE TOHSTHS U aKCHOMBI CTEPEOMETPUU
Inaga 5. ITpaktuyeckas pabora Ne 12. AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX
IapamnensHOCTS [IpaxTnueckast padbota Ne 13. IlapamienbHOCTb NPSIMBIX B IPOCTPAHCTBE
HPSIMBIX U
TOCKOCTEI [IpaxTnueckas padota Ne 14.CkpenuBaroniiecs npsMble
ITpakTrnyeckas pabora Ne 15. [TapamieabHOCTh NPSIMON M MIIOCKOCTH
[IpaxTnueckast pabora Ne 16. [lapamienbHOCTh IBYX MJIOCKOCTEN
ITpaktuyeckas padora Ne 17. [lepnenauKynsip 1 HAKJIOHHAs
[Tpaktuueckas padora Ne 18. Pemenue 3amay. [leprnieniukynsp u HaKJIOHHAs
[IpakTtnyeckas padora Ne 19. [lepneHAUKyIpHOCTh NPSMON U MIOCKOCTH
I'maBa 6. [IpakTnueckoe 3ansaTue Ne 20. Haxoxaenue yma Mexay IpsIMbIMU B
IlepnieHAMKYAAPHOC | IPOCTPAHCTBE
Tb IPSIMBIX U IIpaktuyeckas padora Ne 21. HaxoxaeHue yriia Mexay NpsiMoi 1
IJIOCKOCTEN IJIOCKOCTBIO
ITpaktruyeckas pabora Ne 22. HaxoxeHue JBYIrpaHHOTO yriia
[IpakTuueckast padorta Ne 23. IlpuMeHeHue neprneHauKyIsspHOCTH
IJIOCKOCTEN MU pEeLIEHUH 3a/1a4
I'maBa 7. [IpakTuueckast pabora Ne 24.Perienue npoctednx KOMOMHATOPHBIX 3a]1a4
Komb6uHaropurka
[IpakTuueckast pabora Ne25. Pernienue 3a/1au Ha BIYMCIIEHUE KJIACCUYECKOM
I'maBa 8. BEPOSITHOCTHU
OnemenTsl Teopun | [Ipaktuueckas padora No 26. Pemenue 3a1a4 BeposSTHOCTHBIMH METOAAMHU
BEPOATHOCTH [IpakTuueckast pabota Ne 27. BeruncieHnne BepoITHOCTEH HE3aBUCUMBIX
COOBITHIH
[TpakTrueckas padota Ne 28. [Toctpoenue u nmpeodpa3zoBanue rpaduKkoB
TPUTOHOMETPUYECKHUX (PYHKITHIA
I'maBa 9 . [IpakTuueckas pabora Ne 29. OCHOBBI TPUTOHOMETPUH
Tpuronomerpuyecku | Ilpaktuueckas padora Ne 30. [Tpumenenue ¢popmyn npuBeIeHUS IS
e Gpopmyibl YIPOIIEHUS BbIPAXKEHHM

[Ipaktuyeckas padora Ne 31. @opmynsl CyMMBI M pa3HOCTH
TPUTOHOMETpUYECKUX QyHKIMHI. TpuronoMerpuyeckue npeodpa3oBaHus




I'masa 10.
Tpuronomerpudecku
€ YpaBHECHMS

[IpakTrueckas padora Ne 32.
ypaBHEHUU

Pemienne npocTelmx TPUrOHOMETPUUECKHUX

[TpakTrueckas padota Ne 33. PemeHne TpUrOHOMETPHYCCKUX YPAaBHCHUM

[Ipaktuyeckas padora Ne 34. [IpoctpancTBeHHbIe PUTypbl. MHOTOTpaHHUKH

[IpaxTnueckas padora Ne 35. HaxoxaeHue roniaau napauieienunena u

I'maBa 11. MPSIMON TPU3MBI
MHororpaHHUKH [TpakTrueckas padota Ne 36. HaxoxaeHue TuIonaan mojaIHOW U OOKOBOH
ITOBEPXHOCTH MUPaMMJIbI
[IpakTrueckas padora Ne 37. HaxoxxaeHue mionaaeii MHOTOrpaHHUKOB
[TpakTrueckas padora Ne 38. BekTopbl B IpOCTpaHCTBE
r 12 [Tpaktuueckas padora Ne 39. Konnnneapublie 1 KOMIUTaHAPHBIE BEKTOPBI
B;f;ii)m 'B [IpakTnueckas pabora Ne 40. JleiictBust Haj BekTopamu. [loctpoenue
IPOCTPAHCTES [Ipaktuyeckas padora Ne 41. Boruncinenue KoopaAnHaT BEKTOpa, AJIUMHA
BEKTOpa
ITpakTuueckas pabora Ne 42. CkansipHOe MPOU3BECHIUE BEKTOPOB
[Ipaktuueckas padora Ne 43.1umunnap. Konyc. Onpenenenue, 37€MEHTHI
¢duryp
[IpakTnueckast pabora Ne 44. [lmnunap. Konyc. Pemenue 3anau
Imagal3. [IpakTtuyeckas padora Ne 45. HaxoxaeHue niomniaam noBepXHOCTH
Tena n nosepxHocty | WWIMHIPA
BpAILCHUS [Ipaktuyeckas padora Ne 46. HaxoxaeHue mioma i MoBEpXHOCTH KOHYyca
IIpaktuyeckas padora Ne 47. Chepa u map. BzaumHoe pacronoxeHue
chepsl U MITOCKOCTH
[TpakTuueckas pabota Ne 48. YpaBHeHue cdepbl
IIpaktuyeckas padora Ne 49. HaxoxaeHue Npou3BOIHBIX IEMEHTAPHBIX
I'maBa 14. dyriri
IIpousBonHas u ee
reomMeTprecKit IIpakTrueckas pa60TauN9 50. IpousBonnas. [IpaBuna nuddepeHpoBanus.
CMBICIT [IpousBoaHas coxxHOM QyHKIIUU
ITpaktuyeckas padora Ne 51.I'eomeTpudeckuii CMbICIT TPOU3BOTHON
I'masa 15. [IpakTuueckast padora Ne 52. HaxoxaeHue Todyek MakCUMyMa U MUHUMYyMa
IIpumeHeHue [IpakTnueckast padbota Ne 53. HaxoxaeHne mpoMeXxyTKOB MOHOTOHHOCTH
IIPOU3BOAHOM K GbyHKITII
HCCJIEIOBAHUIO [IpakTuueckast pabora Ne 54. MccnenoBanue u noctpoeHue rpadukoB
(GyHKIIIN (YHKIIHMI ¢ TOMOMIBIO POU3BOTHOM
[IpakTnueckoe 3anstue Ne 55. [lonsitTue nepsooOpa3Hoii U
HeolnpeaeaeHHoro nurerpana. CpoicTea
I'maBa 16. [IpakTnueckas padota Ne 56. Beruucienue HeonpeaeaeHHbIX HHTErPajioB,
WuTerpan WCTIOJB3Ysl TAOJIUIY HHTETPAJIOB
[IpakTuueckast pabora Ne 57. Beruncienue onpeaesieHHOro HHTerpal.
®opmyna Hetorona-Jleibnura
[IpakTuueckast pabora Ne 58. ®opmyna Hetorona-JleitOnuna. Beruncnenune
IJIOLIA/IM KPUBOJIIMHENHON Tpaneuun
IIpaktuyeckas padora Ne 59. Haxoxaenue 06bEMa IpsMOyroiabHOTO
NapaJUICJICIUIIEIA U €T0 JIEMEHTOB
I'maBa 17.

O0BbeEMBI TEIT

ITpaktuyeckas padora Ne 60. Beruucienue o0bemMa THpaMuIbI

[TpakTrueckas padora Ne 61. Beruncienue o0bema KOHyca U MAIUHIPA

ITpaktuyeckas padora Ne 62. Beruncienue oobema 1apa u ero yacrei

I'maBa 18.
Crarucrtuka

[IpakTrueckas padota Ne 63.Berancnenue cpenHero apuMeTHIaecKoro,
MaTe€MaTHYE€CKOTO OKUIAHUS U JUCIIEPCUM CIIyYaHHOU TUCKPETHOM
BEJINYUHBI.




3.TeopeTnyeckne cBeIeHUS U METOIMYECKHE PEKOMEHIAIUH 110 [IaBaM
I'naBa 1. JlelicTBUTEbHBIE YK CJIA
Teoperuueckue cBeIeHUsI U METOAUYECKUE PEKOMEH AT

OpHUM U3 caMbIX OCHOBHBIX TIOHSTHI B MaT€MaTHKE SBIISICTCS YHUCIIO.
Hamypanenwie uucna: ¥ = {1234,
envie wucna: £ = e m3.-2,-10,1,2,3,..)
Payuonanvnvie uucna: Q = { m/n, rae m — menoe YUCIO, a N — HATYPaIbHOE | .
MO’KHO TaK)Ke CUUTaTh, YTO PAIIMOHAIILHBIE YHCIIA - 3TO OECKOHEUHBIC IEPUOTUUSCKUE
JECSITUYHBIE TPOOH.
HppanroHanbHbIe YKcia — 3TO YKCIIa, HE IPEICTaBUMbIEC B BUIE OOBIKHOBEHHOH JIpo0H, T.C.
OECKOHEUHBIC HEMIePUOAMUYECKHE JecATHIHbIe poou. Hampumep: = 3,1416..., e =
2,7182..;V2=14142...
Bce i uncna Ha3pIBalOT AEHMCTBUTEIBHBIMU YuCIaMu — R.
| { @, eI o =0

— ¢, ecom o <0
ac @

Onpeodenenue mooyns uucna:

OcHosHoe ceoticmeo Opoou. ke k.

E=£<:::>cm‘ =he

Ochosnoe ceoticmeo nponopyuu. .
Onpeoenenue npoyenma: 1% - 3to 1/100 wacte gucna.

[-75): [— %]-x= 225 - D’S).

Ilpumep: Haiitu X, eciaun
Pewenue:
(-7.3): (— l] =75-2=15

2 ;7225:(-05)=-225:5=-45;15-x=-45;x=-45:15=-3.

Omeem: — 3.
I'naBa 2. Crenennasi pyHkuus
Teopernyeckue cBeeHUs] H METOANYECKHE PEKOMEHIALUHA

aa--a=a
Boipaxxenue — me= Ha3bIBAETCs CTENEHbIo uncia a. [Ipu 3Tom a — Ha3bIBaeTCs
OCHOBaHUEM CTEIIEHH, a N — [TI0KA3aTEJIEM CTETICHM.
3anuch 03HAYaET yJOOHOE COKpAIlIEHNE — BMECTO TOTO, YTOOBI KaXKAbIH pa3 MucaTh
pou3BeIeHUE OONIBIIOrO KOJTMYECTBa MHOYKUTENIEH CTaJIM UCIIONB30BaTh YA00HYIO U KPaTKyIo
3aIHCh.
CBolicTBa cTeNeHM ¢ HATYPAJIbHBIM NOKAa3aTe/ieM
1) al = g;
2) a™ gt = l:lm+:'z;
3) amtiat =agm" (r:x #=0);

(am)n — amn:

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

gTeHeHb C IIeJIbIM IMOKa3aTejieM
0

o o T T
qT06I>I IOJYYUTDH BBIPAKCHHUC JOCTATOYHO B TpeTBeM CBOUCTBC ITIOJIOKUTH: " MBI
o _ m m o
La=ataT =1 (a+ 0).
MOJIYYHUM: (a+0)
ﬂJ’IH OTPHULATCIBHOIO IMOKa3areiisd CTCIICHU JOCTATOYHO B3ATH B TPETHEM CBOWCTBE B
-n — 0 n_ 1

m = 0. a =a:a =— .
Ka4eCTBE Torna nony4um: 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

JJIA CTCIICHU C ICJIBIM ITOKAa3aTcJICEM BCC OCTAJIBHBIC CBOﬁCTBa, YKE OHpeI[CHéHHBIC I CTCIICHHU
C HaTypaJIbHbIM IIOKAa3aTCJIEM COXPaHAKOTCA.
Cesoiicmea cmenenu ¢ UesIbiM nokazameiem:

1 al = a;

2) a’® =1 (a =+ 0);
3) a™:a” =a™ ™" (a+ 0);
(am:]?‘! :amn:

a"b" = (ab)™;

N =" kb=0)

-1

& =2 (a2 0);
g BT =@ @b=o).

O06001M MOHSTHE CTENICHH ISl PallMOHAIBHBIX TOKa3aTenei. PaccMorpum
m m

4)
5)

7)

(an)" =an" =a™ a=0
. Ho anst ciyqas MBI OMYYHJIH OTIpe/ieieH e KOPHSA N-
m

BBIPAKCHHUE:
n L
. (x" =y(x=0)=x="1/y). an = Ya™ a = 0.
Ol cTerneHn : -4" Torna: TUISt
Ceoitlcmea cmenenu ¢ payuoHAIbHLIM NOKA3AMENEM
1 _

a’ = a;
1) ’
2) a’ =1 (a+# 0);

3) a™:a" =a™ ™" (a =+ 0);

(am)rz = g™n,

4)
5 @b = (@)
6) = " (B =0)

— T

n ° = % (a = 0);
O™ =" (ab #0),

i
—_—

- m
fa™ a = 0.

8)

g) 4" =N
JleidcTBHS C YUCJTIAMU
C MHOXXeCTBaMH HaTypaJbHBIX, HCJIBIX U PAllMOHAJIBHBIX YHUCCII MOXXHO ITPON3BOAUTH
oTiepaIuy CIOXKEHUS, YMHOXKECHUS U JAelieHusl. PaccMOTpuUM omepaiiuu 6036edenie 6 cmenens U

U3zBeled4erue KOpHA:.
Onpedeﬂemte: KOpHE.\*I 71-OH CTEIIEHH W3 YHCJIA @ Ha3bIBaeTCs lII/IC.T[(‘!IJ, TaKoe,

4TO " = a. KOpeHb 71 -0l CTeleHH U3 YncIa a 00o3HavaeTesaa .

I f
al - o - - A la nf
Ceoticmea xopueii n-oii cmenenu:a” =a ;(a| = a:3ab=3a b ;i‘l‘g ==

m

(}\r;fﬂ}(:f{;'nk ;JJE%:n%;HW:n (Tk ;(Tn _n am .
CioxeHue ¥ BbIYMTaHUE KOPHeil. UTOOBI MPOM3BECTH CIIOKEHHE M BEIYUTAHNUE KOPHEH,
CHayaJia KOPHU MPUBOMAT K MIPOCTEUIIIEMY BUY, & 3aT€M BBITIOTHSIOT PUBEACHHUE MOJOOHBIX
YJICHOB
Ilpumep 1. o
54125 — V48 + 475 —24/125 + 3412 — /245
540255 =163 ++4/25-3 -24/25-5+3/4-3-449.5

25\5 — 443 + 53 —10V5 + 63 - 75 =743 + 8/5.

"


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

YMHOKeHUE U 1eJIeHHe KOPHeH.
[TpousBenenue KOpHEH ¢ OAMHAKOBBIMU ITOKA3aTEIIMU PABHO KOPHIO TOM e CTEICHH U3

IPOU3BEACHUS MTOAKOPEHHBIX BBIPAKECHUN Ya /b =ab

YacTHOe OT /IelIeHns1 KOPHEH C OMMHAKOBBIMU ITOKA3aTeIsIMH PABHO KOPHIO TOM K€ CTENICHH U3
YaCTHOTO OT JIEJICHHS OIKOPEHHBIX BBIPAKCHUH.

Va _,fa

b Vb

Ecnu mokasarenu KOpHE# pa3nuyuHbl, TO CHadaJla HY)KHO IIPHUBECTH UX K 00IEMY ITOKa3aTeto, a
3aTeM IPOU3BECTH YMHOXKEHHE U JICTICHHUE.

Ecnu kopHH HMEIOT KO3 PHUIMEHTHI, TO X IEPEMHOXKAIOT WM JACJIAT OTISIBHO U PE3YJIbTaT
NUIIYT Tepea o0mKUM KOpHEM

Bo3Benenne KopHeii B creneHns. [Ipy Bo3BeIeHNN KOPHS B CTENICHb HY)KHO BO3BECTH B ATy
CTETIeHb TIOIKOPEHHOE BBIPAKECHHUE, a TIOKA3aTellb CTEIIEHN OCTaBUTh 0e3 m3MeHenus. Ecim
KOpeHb UMeeT KOA(P(UITHEHT, TO ero OTIeIBFHO BO3BOST B 3TY CTEIICHb M PE3Y/IBTAaT BO3BEICHHS
3aMMCBIBAIOT KaK K03 dumenT npu camom KopHe.

(%.-‘"azb‘z‘ )3 =a%b” =ab 3 ab = ﬁiu'll ab _ a Yab
Hpumep: / b\ b B2
H30aBJenne OT HPPAMOHAJILHOCTH B 3HAMeHaTe e Apo0u. J[J1s 5TOro Hy)KHO 3HAMEHATEIb 1
YUCIIUTENh APOOH YMHOXKHUTH HAa TAKOE BBIPAKEHHE, KOTOPOE B IPOM3BEICHUH CO 3HAMEHATEIIEM
JaeT PalMOHAIbHOE BLIPAKEHUE B 3HAMEHATEIIE.

H3Biieuenne KOpHs U3 KOPHs. [Ipy M3BIIeYeHNH KOPHS U3 TI0J] KOPHS MOKA3aTeNId KOPHEH
IIEPEMHOKAIOT, a TIOJKOPEHHOE BBIPAYKEHHE OCTABIIAIOT Oe3 n3MeHeHus. Ecii KopeHb uMeeT
K02((QULHUEHT, TO 0OBIYHO 10 U3BJICYEHHS U3 JaHHOTO KOPHS HOBOTO KOPHS BBOJIST

I(O3(1)(1)I/II_II/IGHT 1101 3HaK paJuKalia JaHHOI'O KOPH:.

Ilpumep:

3/ 4/.2.3 3.';4" 4 4 2 3 _ 1o 6 .3 4 .4 bn® |0 sp bn’ _ |a’xPbn’ W a2
V3xyaty? 23430 atat ) =810y ety S =illert ) S =3 = e
\ N Vv - \ - ax a“x ax

I'paguk crenenHoM QyHKIUM U ee CBOHCTBA
Onpenenenne: CTeneHHol QyHKIMEN HA3BIBAIOT QYHKIUIO BUAA Y=X ', I1ie I- 1060e
JNENCTBUTEIBHOE YUCIIO.
I'paukoM cTeneHHOM QyHKIMHU Y=X" ¢ HaTypaIbHbIM OKA3aTesIeM ABJIAETCS napaboia n-ro
HOPS/IKA, TIPU YETHOM 71 €€ TpaK CUMMETPUYEH OTHOCUTEIBHO OCH OPJIUHAT, IPH HEYETHOM 7 -
OTHOCHTEJIBHO Hadaja KOOPIHUHAT.

m m

PaccmotpuMm cTenennyro GyHkuumo y=x ", r=», » . padukom ee sABIsAETCA KPUBas - BETBb
napaboJIbI

Paccmotpum rpaguk Gpyskmuu Y =V g

Paccmotpum rpadux Gynkmm V¥

.
) "
r>1
y=x"
1 T
0<r<l1 1
X
o 1 a1 X
Puc.1 Puc.2

I'paduk nanHo# GYHKIIMKM UMEET TOPU3OHTAIBHYIO aCUMIITOTY ¥ = () M BEpTUKAIBHYIO
acumnroty x = 0.



Ecnu noka3zaresns cTeneHn — 11eJ10€ OTPHUIATeNIbHOE YHCIIO, TO CTETIeHHAs PYHKIUS 3a1aéTCs
Gopmymoit y=x " umu y=1/x"
I'pauk cTeneHHoN GpyHKIUM Y=X ', B ciIydyae, Korua N — 4ETHOE YUCIIO IPUHUMAET BUJL:

¥

I'masa 3. [loka3areqbHast QyHKUIMSA
TeopeTnyeckue cBeIeHUsI U METOAUYECKHE PEKOMEHIAIlUN

IMoka3zaresbHast QyHKUMSA U €€ CBOMCTBA

Onpenenenue: [lokazarenbHoii Ha3bIBaeTCS PYHKINS, 3aJaHHas GOpMYIION BUaa

) = x ] > __J_L vy v
y=a',raea>0,a#l CBoiicTBa NOKA3aTeILHOI PyHKIUH

1. OGnacThio onpeieTICHUs] TOKa3aTeIbHOW (DYHKIIMU SIBIISICTCSI BCS YACIIOBAS IIPsIMast.

2. MHOXXECTBOM 3HAYE€HUH IMOKA3aTeIbHON (QYHKIMH SBISIETCS TOJIOKUTENbHAS TTOTYTIPSIMAs.

3. Ilpu &> 1 moka3arenbHas GYHKIMS BO3pACTAET Ha BCEH YMCI0BOM mpsimoit puc (3), a npu
0<a< 1 yowiBaer puc (4). [eomerpudeckas 0COOCHHOCTh TpadrKa MmoKa3aTelbHON (PYHKIIUU: OCh
X ABIISIETCS FOPU3OHTAIIBHOI aCHMIITOTO# rpaduka.

y=aa>1
y=a"
0<a<i

° - N
Puc3 Puc.4

Pemenue noxkaszarejbHbIX ypaBHEHUMH

X — B —
. . a*=a = x=5b
ANTOPUTM pelIeHHUS MPOCTEHIINX MOKA3aTENbHBIX YPABHEHUIA: . dns

peHiCHusd HpOCTCﬁH.ICFO MMOKAa34aTCJIbHOT'O YPAaBHCHUS JOCTATOYHO ITPHUBCCTU 00e JacTH K

OJWHAKOBOMY OCHOBAaHHWIO, a 3aTEM IIPHUPABHATH IMOKA3aTCIIN CTCIICHU.

I 2X=8ge2*=2 =x =3
Ipumep:

JIroboe Goree cIoxKHOE MTOKa3aTeNbHOE YPABHEHHUE PEIIAETCS CBEICHUEM €0 Pa3TUIHBIMU
METOAaMU K IPOCTEHIIINM.

OcHoOBHBIE BH/IbI I0KA3aTeJIbHBIX YPABHEHUI
1) TIpocreiimue (3*=9).

2) CBOI[HH_II/ICCSI K HpOCTCfII.HHM C IOMOIIIBIO UCIOIb30BaHUS CBOMCTB CTEICHHU

x+l _cx —
3) C BBIHECEHHEM OOILETO MHOKHUTEJIS (5 5 20).
(25 —6-5% +5 = 0).

(36% — 2 -30% 4+ 25% = 0).

(2% - 3% = 36).

4) Cponsmuecs K KBaJpaTHbIM

5) OnHOpOIHBIC MOKA3aTEIbHbBIC YPABHEHHUS
I'naBa 4. Jlorapupmuyeckas pyHkuus
Teoperuueckue cBeleHNs] U MeTOANYECKHE PeKOMeHAAIU N
Onpeoenenue: Jlorapupmom uucia b mo ocHOBaHHIO a Ha3bIBAIOT MMOKA3aTENb CTCIICHH, B
KOTOPYIO HY’KHO BO3BECTH YHKCIIO d, YTOOBI MOIY4UTh yuciio b, mpu yciaoBuu b>0, a>0, a£l.

O6o3Hauaetcs cumBosiom 10q,, 6.
log b
a™” =D ocnosroe Jorapu(MUIECKOE TOKIECTBO.
— — 1 c __ -

Oco060 BbIIETHM TpH HOPMYIIBL: log,1=0.log,a =1, log,a® =c

Ceoticmea nozapugpmoas:
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1.loq,bc =log b +log c
b

2.l0q,—=loq,b—loq,c
¢

3. log b =r-log,b

4. log,b=
log,a

5. log,b = log ,b"
6. log ,b= %n’ong

7. log b= m .
og.a
Jlorapupmuueckass pyHKUHA U ee CBOICTBA
Onpenenenne: Jlorapupmudeckoii Ha3piBalOT GyHKIUIO Buaa: V = 10Q, x. Jlorapupmuueckas
byHKIMS 00paTHAst TOKAa3aTeIbHOM.
CaoiicTBa Jorapupmmnyeckoii pyHxkuum:
1. OGnacTpio onpeaeneHus JOTapuPMUIECKON QYHKIINH SBIsIeTCS TPOMExyTOK (0;00).
2. MHOXeCTBO 3HaYeHUH Jorapumuyeckoil pyHKIMM — BCA YMCIO0Basi OCh.
3. Jlorapumuveckast GyHKIUS — HEPEPHIBHA.
4. Jlorapudmuyeckas ¢pyHkius npu a> 0, Bospactaet , npu a< 0, yObIBaer.
5. IlokazarenbHas 1 orapudmudeckas GyHKIIMHA B3aUMHO - 0OpaTHbIC, TO X TpaduKu

CUMMCTPHUYHBI OTHOCHUTCIIBHO HpHMOﬁ Yy =X

,1'=Iogax
(O<a<1)

Puc.5 Puc.6

Pemienue orapupMmnueckux ypapHeHH i
Cucrembl 1orapupMU4eCKUX YPAaBHEHUH
Camble IPOCThIE CUCTEMBI JIOTAPU(PMUUECKUX YPAaBHEHUN — 3TO CUCTEMBI, B KOTOPbIX 00a
YpaBHEHHsI CBOJATCS K MpocTeimuM. B nanpHeiimem nonyyaercs 0ObIuHas cCUCTEMa U3 ABYX
YpaBHEHUH C ABYMsI HEU3BECTHBIMHU, KOTOpAsi peuIaeTcst JI0ObIM U3 YIOOHBIX METO/IOB.
{log: (x+3y)=2

Ilpumep: logsxy =1 .

Emé onuH BaKHBINA TUIT CHCTEM JIoTapu(PMUUECKUX YPAaBHEHUH — 3TO CUCTEMBI, KOTOPbIE
CBOJIATCS K OOBIYHBIM C TOMOUIbIO 3aMEHBI.
I'masa S. IlapanjieJIbHOCTL NPAMBIX M IJIOCKOCTEH

Teopernuyeckue cBeeHUsSI M METOAUYECKHE PEKOMEHIallul
Axcuoma 1. Uepes Tpu TOUKH, HE JIEKALIUE HA OJHOU MPSMON, MOYKHO ITPOBECTHU INIOCKOCTh U
IIPH TOM TOJIBKO OZIHY.
Axcuoma 2. Eciin B€ TOUKM NPSAMOM MPUHAAIEKAT INIOCKOCTH, TO U BCS MPsIMAs JIEKUT B 3TON
IUIOCKOCTH.
Axcuoma 3. Eciu 1Be pa3iryuHble TNIOCKOCTH UMEIOT OOIIYIO TOUKY, TO OHU IEPECceKaroTcs Mo
MPSMOM, MPOXOASAIIEH Yepe3 ATy TOUKY.
Teopema: Uepes 1Be nepecekaromuecs npsMble MOKHO IIPOBECTH IUIOCKOCTh U IIPUTOM TOJIBKO
OJHY.
Teopema: B npocTpaHCTBe 4epe3 IPsMYIO U HE JIEKAL[YI0 Ha HEM TOYKY MOXKHO IIPOBECTU
IUIOCKOCTb, ¥ ITPUTOM TOJIBKO OJHY.
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Omnpenenenue. [IpsimMas v MIOCKOCTh HA3BIBAIOTCS MAPAJUICIIBHBIMU, €CJTH OHH HE
MepeCceKaroTCs.
I[apanjeabHOCTH MJIOCKOCTEH

Onpenesenue. J[Be MI0CKOCTH HA3bIBAIOTCS MapaICIbHBIMU, €CJIM OHU HE TIEPECeKatoTCs.
IIpu3Hak napa/uleJIbHOCTH MJI0CKOCTel. Eciiu 1Be nepecekaronyecs npsiMmble OAHOM
IJIOCKOCTH COOTBETCTBEHHO MapalIe/IbHbI IBYM MEPECEKAIOUTUMCS MPSMBIM JIPYTOi MIIOCKOCTH,
TO 3TH IJIOCKOCTH MapaJijiesIbHBbI.

I[Ipu3Hak napajjieJbHOCTH NPSAMOI M IJIOCKOCTH:
. ~ Ecim npsiMas, He IPUHAAJIekKaNas INIOCKOCTH,
& ~ napajuiesibHa Kakoi-HuOyAb MPSMOi B 3TOM MJIOCKOCTH,
TO OHA MapajuiebHa U CaMOU MJIOCKOCTH.

di 2]

by

TeopeMa. Ecau nBe mapaiuICJIbHBIC INIOCKOCTHU IMCPECCKAIOTCA TpCTeﬁ, TO IIPAMBIC IICPCCCUCHU S

MapauIeIbHBL.
P Teopema. OTpe3ku MapayiebHBIX MPSIMBIX, 3aKITIOUEHHBIX MEXKTY
v E\ JBYMS TTAPAJUICITbHBIMH IJIOCKOCTSIMU, PABHBI.
|
A
BbNg o
ey E
A
Boovl
I'nasa 6. C IMepneHIUKYJISIPHOCTH MPSIMBIX H

IJI0CKOCTEeH
Teopernueckue cBeJeHUS U MEeTOAMYECKHE PEKOMEHIALMHU

Omnpenesenue. [leprneH UKy spHBIMU Ha3bIBAIOTCS MPAMbBIE, KOTOPBIE NIEPECEKAIOTCS MO

MPSAMBIM YIJIOM.

Omnpenenenue. [leprneHuKyasipoM K JaHHOW MPSIMOM HA3bIBAE€TCSA OTPE3OK MPSMOH,

NEePNEHAUKYISIPHON K JAHHOM.

A Onpenesienne. Hak1oHHON, TPOBEIEHHON U3 JAHHOM TOUKHU K JAHHOM
psIMOH (TUTOCKOCTH ), HA3bIBAETCS OTPE30K, COSTUHSIONINN JaHHYIO TOUKY C
TM000# TOYKOH TPSIMOH(TITOCKOCTH ), HE SBJISIONICICS OCHOBAaHHEM
MEePIEeHANKYIAPA, ONYIIIEHHOTO U3 3TOU K€ TOYKU Ha JAHHYIO
IPSAMYIO(TIIIOCKOCTB).

B [ H T

Onpeneaenue. [Ipsimas Ha3bpIBaeTCS NEPIEHANKYISIPHON 3TON INIOCKOCTH, €CJIM OHA
NepIeHIUKYIsIpHA JTI000H IpSIMOM, KOTopast IE)KUT B JAaHHOW TJIOCKOCTH.

IIpu3Hak nepneHInKyJIAPHOCTH NPAMON M IJIOCKOCTH. Ecin
psiMasi NEpIEHANKYIIIPHA IByM MIEPECEKAIOIIUMCS IPSAMBIM
IIJIOCKOCTH, TO OHA MEPIEHIUKYIAPHA JAHHOU IIJIOCKOCTH.




Teopema. Ecnum paBe mnepecekaroniyecs TMpsMble MapalieIbHbl COOTBETCTBEHHO JABYM

NEPIEHIUKYISIPHBIM MPSMBIM, TO OHU TOXKE NEPIIEHIUKYIISIPHBI.

Teopema. Eciu mI10CKOCTh NMEPIEHIUKYISIPHA OJHOW M3 JIBYX MapajUIeNIbHBIX MPSMBIX, TO OHA

NEePHEHAUKYISIPHA U IPYTOM.

Onpenesienne: Yroia Mexay NpsiIMOM U IJIOCKOCTBIO €CTh YToJl MEXKIY ATOM NPSIMOU U €€

IIPOCKLUEH HA ITY IJIOCKOCTb.

Teopema o Tpex nepneHaukyJasipax. Eciu npsiMasi, poBeleHHAs HA INIOCKOCTH Yepe3
OCHOBAHUE HAKJIOHHOM, IIEPIICHIUKYIIIpHA €€ IIPOEKIUH, TO

& OHa MEePHEeHIUKY/ISIPHA U HAKJIOHHO.

E I'maBa 7. KomOuHaTopuka
TeopeTuyeckue cBeleHUs 1 METOAUYECKHE PEKOMEHIANHU

v

Bonvuwuncmeo KOM6uHam0prlx 3a0ay peutaemcs ¢ nOMoubro ()eyx OCHOBHbLX NpAacul —
npaesujia Cymmsl U npasuia np0u33e0euuﬂ.

Buvioop npasuna

IIpaBuJio cyMmmsl IIpaBuJio npou3sBeaeHUs!
Ecniu  HekoTopblii  00bekT A MOXHO[ECIM 00BEKT A MOXHO BBIOpaTh M criocobamu U
BEIOpaTh M crioco0amu, a Ipyroil oObeKT Becin mocie Kakaoro Takoro BbIOOpa o0wbekT B
MOXHO BBIOpaTh N crmoco0amMH, TO BBIOOPMOXKHO BBIOpaTh N crioco0amu, TO BBIOOD Mapbl A
oObekTa 6o A, 1u6o B moxHOM B MOXHO oCymiecTBUTH m * n cioco0amu.
OCYIIECTBUTH M + N criocobaMu.

Ilpumep: B marasune «Bce ans das» ectb 6 pasHbIX yamiek W 4 pasHbix Omofna. CKOJIbKO

BapUaHTOB YalIKU U OJIOIa MOYKHO KYIUTh?

Pewenue: Yamiky Mbpl MOXKEM BBIOpaTh 6-10 crioco0amu, a Omronie 4-s1 crmocobamu. Tak kak Ham

HAJI0 KYMUTh Napy Yamky 1 ONroALe, TO 3TO MOXKHO caenars 6 - 4 = 24 cnocobamu (10 MpaBUITy

IIPOU3BENICHU).

Omeem. 24.

Jlsist ycnenrHoro peeHns KOMOWHATOPHBIX 3a/1ad HaJIo eIlle ¥ MPaBIILHO BBIOPaTh (popMyiy, 1Mo
KOTOPOU
WCKaTh
KOJIMYECTBO
HYXHBIX
coenuHeHu. B
9TOM ITOMOXKET
cleayromas
cxema.

BoiGop ¢popmyast

VYYHTHIBASTCA JTH NOPAIOK PAIMEUICHHA 2TEMEHTOB B COEHHEHHH?

AA

Bcee 3MeMeHTH! BXOJAT B COCAHHeHHe?

AA HET
IlepecTaHOBKH Pa3yemenns Coueranus
(Ge3 noBTOpeHHit) (Ge3 nosTOpeHHit) (Ge3 noBTOp eHHiT)
Pn=n!= Ank=n(n-1)...(n-(k-1))=n'/(n-k)! Ca¥=n!/(k!"(n-k)!)
=1+2-3-...'n (ep1Gop H3 n 7eMeHTOB 1o K) (BBIGODP H3 N A7EMEHTOB 110 K)
(n ~ 9HCI0
TEMEHTOB) Ceotictea: Cp " =C,0=1
Cpk+Cy k1= Cpay k1




PaccmoTpuM perieHue HeCKOJIbKUX 3a/1ad Ha Pa3HbIe BUBI COSAUHEHHH Oe3 IOBTOPEHUIA.

I'maBa 8. J1eMeHTHI TEOPUM BEPOATHOCTH
TeopeTnyeckue cBeIeHUsSI M METOAUYECKHE PEKOMEHIallul
Knaccuveckoe onpenesieHue BepoOATHOCTH
OnpenesieHue: BEPOSTHOCTD JIOOOT0 COOBITHS OMPEAEIAETCS KaK OTHOIICHHE YHCa m
ONaronpHUATHBIX UL COOBITHS A SIEMEHTAPHBIX UCXOA0B K 00IIEMY YHCITY 3JIEMEHTAPHBIX UCXO/I0B
n.
P(4)=—
#
Omnpenesienue. [lox onbITOM NOHMMAETCS BOCIPOU3BEAEHNE HEKOTOPOrO KOMILIEKca yciaoBuil. [lpu
ATOM MPEATONIATAETCS, YTO OIBIT MOXKET OBITh TTOBTOPEH CKOJIBKO YTOIHO pa3.
Onpenenenue. [Tycts umeercss HeKOTOPbHIN ONBIT. COOBITHE, CBI3aHHOE C THUM OIBITOM,
Ha3bIBaeTCs JIFOOOM €ro Ucxoj.
[Tpu 5TOM COOBITHE HA3BIBACTCS CIyYalHBIM, €CIIM OHO MOKET MOSBUTHCS WIIN HE TIOSBUTHCS B
JaHHOM OIIBITE.
I'maBa 9. Tpuronomerpuueckue GpopMyJibl
Teopernueckue cBeeHUS U MEeTOAMYECKHE PEKOMEHAAUH
Tpuronomerpudeckue pyHKIUM, MX CBOMCTBA U rpauKu.
Bce Tpuronomerpuueckue QyHKIMU (CUMHYC, KOCUHYC, TAHTE€HC M KOTAHTE€HC) OTHOCSITCS K
OCHOBHBIM 3JIEMEHTAPHBIM (PYHKIIUSM.
TpuronomeTpu4ecKkuM (PyHKIHMSAM TPUCYIIE TOHITHE nepuoouynocmu (IOBTOPSIEMOCTH
3HaYeHUN (DYHKIMH MPU Pa3TUYHBIX 3HAYCHHSIX apryMEHTa, OTJIMYHBIX JAPYT OT Ipyra Ha

BEJIMYHMHY TTEPHO/IA fa+T)=f (-x»], rae 7 - nepuon), MO3TOMY, B CHUCOK CBOHCTB
TPUTOHOMETPUUYECKUX QYHKIUN JOOABIECH MMYHKT « HAUMEHbLUUULL NOIONCUMETbHBIU NEPUOOY .
dyukuus Y = sin(x).
I'pagpuk pynkuuu cunyc nazwigarom "'cunycouoa’’

N SN AN
-10 -5 A N3 10
cleverstudents. ru -3 &
CaoiicTBa QpyHKIHH Y = SiNX.
o OOGnacTbio ornpeaeaeHus PyHKIUN CHHYC SBISETCS BCE MHOXKECTBO JIE€HCTBUTEIBHBIX
xXe [— oo, + :-:::]

CHHYCOMKHAE Yy=s5in{x)

YHCel, TO €CTh, QYHKIMS Y = SINX ompeeseHa mpu
T=2x

o HaumeHbINi HOIOXKUTEIbHBIN nepnuong (I)YHKI_II/II/I CHHYCa paBCH [IBYM IIN:

o  DyHKIMA 0OpAIAETCS B HOJIb TIPH ~* — 7% ° k tne k€ Z 7 mowectso nemsix wucen,
o  OyHKIHUA CUHYC IPUHUMAET 3HAYCHUS M3 HHTEPBAJIa OT MUHYC EIUHHIIBI 10 SAMHHIIBI

. VE [— 1; 1]
BKIIOYUTECIBHO, TO €CTh, €€ o0J1acTh 3HAYEHUH €CTh ~ = : .
vi—x)=—yx)
L] (DYHK]_[I/ISI CHUHYC - HCUCTHAs, TaK KaK - ’ R
x:e[gnLEfr-k; 3;T+2ﬂ'-k:|, ke?Z
o Oynkuus yobiBaeT mpu L2 2 :
xe {—§+2?r-k; §+2x‘k:|, keZ
BO3pACTaeT pu 2 2 .
[E +2m-k; 1\]-,:
o  OYHKIMSA CHHYC HMEET JIOKAJIbHEIE MAKCUMYMBI B TOUKAxX 2 '

[—§+2ﬂ-k; —1\! keZ
JIOKaJIbHBIE MUHHUMYMBI B TOYKaX = j



Oynkuus Y = SINX BorHyTast npu * < [-7+27k2n k. keZ,

BBINTYKJIas ipu * < 27k m+27-k], keZ

KoopauHaTh! Touek meperuta (7% 0k keZ,
AcCUMIITOT HET.
CpoiicTBa pyHKIMH Y = COSX.
I'pagpux pynkyuu kocunyc nazviearom "kocunycouoa'

KOCHHYCOMAa Y¥=co05(Xx)
-0~ s~ _% N5 1D
X

cleverstudents_ru 2

— o =
Oo6nacTh onpeneneHus GyHKITUN KOCHHYC: *e ( -+ )

T'=2m

HauMeHbII1ii IONOKUTENBHBIH TTepuos GpyHKIUU Y = COSX PaBeH ABYM IIH:
T
x=—4+x-k
DynKIus 00paIaeTcs B HOIb HpU 2 , TIIe ke Z 7_ \HoxecTBo membix
YHCell.

O6nactp 3HaueHUH (QYHKIUU KOCHHYC MTPEACTABISET HHTEPBAI OT MUHYC €MHHULIBI 710

ve[—l; 1]

CAMHUIBI BKIIFOUHUTCIIBHO: * .

vex)=3lx)

@DyHKIUS KOCUHYC - YeTHAas, TaK KakK *

®dyHKIus yobIBaeT mpu * = [27-kz+27-k|. keZ ,

BO3pacTaeT mpu * [-7+27-k2n-k]. keZ,

q)}/'HKI_[I/IH Y = COSX UMEECT JIOKAJIbHbIC MAKCUMYMBI B TOUKaX (zﬁ. ké 1): keZ )

JIOKaJIbHbIE MUHUMYMBI B TOYKaX (z+27-k;-1} keZ
XE|:E+2?I';C;3—K+2?I'}C:|, keZ
DyHKIHS BOTHYTAS PH 2 2 ,

xe —£+2ﬂ'-k; £+2:=r-k} keZ
BBINyKJIasl IpU 2 2 .
Koopaunars! Touek neperuba (T”'h O} e
ACHUMITOT HET.
@Oyukmus Y = tg(x).
I'papux ynxkyuu maneenc nasviearom "mamneencouoa”
=

H H
TAHTBHCOMAS | ¥=LE(x)

4

=

CJE'!'!;'.FSIUI'.TEHIE.!IE.I‘ —6—

CaoiicTBa (PyHKIIUU TaHTeHC Y = tgX.



xe[——+x-k;;+;’r-k
e OOnactp onpenencHust GyHKIIUA TAHTEHC: < < /, Tae keZ 7
MHOKECTBO 11€JIBIX YHCEI.
[ToBenenue dynkiuu Yy = tgX Ha rpaHuIie 00JIACTH ONPEICICHUS
lim tg{x)=—on, Lm rg(x)=+=
x—p'1—|-x-.{+-!) x—p%hr-.{—{)
o

x=—4+m-k
3

CJ'IG,I[OBaTeJ'IBHO IIPAMBIC ~ rac keZ SBIAKOTCA BEPTUKAJIBbHBIMHU aCUMIITOTaAMU.
2 2 2

T=§T_

e HaumeHnbmmit monoXXuTenbHBINA IEpUO GYHKIIMHA TAHTCHC

e  ODynKIUA oOpamaeTcs B HOJb mpu * = 7~ k , THe keZ , Z — MHOXKECTBO 1IEJIBIX YHCEIL.

e OGnacTh 3HaueHHil GpyHkuun y = tgx: + = (e + =),
e«  DyHKUMSA TAHIEHC - HEUETHAs, TAK KaK ~ (=x)=-» '(-x'].
v v
xe[——+ﬂ-k;—+fr-k1 keZ
2 2 )
o  @DyHKIMA BO3pACTaET IIPU
xe[ﬁ-k;§+;‘r-k‘l keZ
o  DyHKIUSA BOTHYTAS MIPU < J ,

T
xe[—;+ﬂ'-k;ﬁ-k:|, keZ
BBITYKJIast IPU < .
o Koopaunarsr Touek nepernda 7k 0} keZ
I'maBa 10. Tpuronomerpnyeckne ypaBHeHust
TeopeTuyeckue cBeleHHs M MeTOANYECKHE PEKOMEHIAIUH
Pemenue npocreimnx TPUroHOMETPUUECKUX YPABHEHU I

Ypasnuenue Oouwee pewienue Yacmmnule cnyuau

=-1 a=0 a=1

sink=a X =7m

: >cCEDara= 7T Tl o
|a| <1 > 2
COX=aq, S>c—Aa r s X=rr+2F I X =2/m
X="—~+71
la| <1 >
= X=

tgx=a, >—arctey T m X2

acs(—o5d

Cloxk=a >car GGt LS x—" 4 | x="-n

4 2 4

Mertoabl pelieHHss TPUTOHOMETPHYECKUX YPABHEHU I
Perienne TpUroHOMETPUYECKOTO YpaBHEHHSI COCTOUT U3 JIBYX 3TAIOB: IpeoOpazoBaHUe
YpaBHEHUs JUI TIOJIYYEHHUs] €0 MPOCTEHIIET0 BUJA U PELICHUE TIOJIy4YEHHOTO
MIPOCTENIIET0 TPUTOHOMETPUYECKOTO YPaBHEHHUS.
1. Aneebpauyeckuii memoo.




ODpumep. Pemnte ypapHeHHE 2cos? (x+T/8)—3an(m/3—x)1+1=0.
Pemenwne. Heoonompsya dopMyIH OpHEENEHHA, HMEEM,
Zreosd(x+mi6)—3cos(x+MWIEI+1=0,
IEMAEM SAMEEY: cos (X +T/6)=y, Torma 2yi-3Zy+1=0,
HagoDHM KopHHE: 3w =1, y =1/2, oTeyOoa cIegyioT OEa CNV9ad;
Vicos{x+miti=1, Dcos(z+mib)=172,
x+mi6=2nk, xtmafbé=tarcces{1/2 )+ 27,

n=—-m!&+2nk, m=tmi3I-Tm/6 +2nn

I'naBa 11. MHororpaHHuKH
TeopeTnyeckue cBeleHHs M1 MeTOANYECKHE PEKOMEHIAIUH

Onpenesnenune: 1Ipu3sma — MHOTOrpaHHHUK, 1BE€ TPaHU KOTOPOTO SIBJISIOTCS
PaBHBIMH MHOT'OYTOJIbHUKAMHU, JIEKAIIMMHU B apaJUIENIbHBIX IUIOCKOCTSX, @ OCTaIbHbIE TPAaHU —
napajiesIorpaMMaMy, UMEIOIIMMU O0ILMEe CTOPOHBI ¢ 3STUMU MHOTOYT'OJIbHUKAMH.
CBoiicTBa IPpU3MBI:
e OcHOBaHUS NPU3MBI SBJIIOTCSI PABHBIMA MHOTOYTOJIbHUKAMU.
e BokoBbie rpaHu IpU3MBbI ABJISIOTCS apauleIorpaMMaMu.
o bBoxkoBble pedpa npu3Mbl apauieabHbl U PABHBI.
e O0vém npusmbl PaBEH MPOU3BEICHHIO €€ BBICOTHI HA IUIOMIA/lb OCHOBAHMSL:
o Ilnomanp mosHON NOBEPXHOCTHU MPU3MBI PaBHA CyMME IUIOIAAN € OOKOBOM
MOBEPXHOCTH U YIBOCHHOM IUIOIaI OCHOBAHHUSI.
o IInomans 6OKOBOM MOBEPXHOCTH NMPOU3BONIbHOM IpU3Mbl S=PL, rie P — nmepumetp
HepHeHINKYISIpHOTO ceyeHus, L — nnna 6okoBoro pedpa.
o Ilnomans 60kOBOH MOBepxXHOCTH NMpsiMol pu3Mbl S=PH, rne P — nepumerp ocHoBaHus
npusmsl, H— BeIcoTa IpU3MBI.
o IlepnenaukynsipHOE ceUeHHE MEPIEHIUKYISIPHO KO BCeM OOKOBBIM pEOpaM MPU3MBI.
e VYIybl NEPNEHIUKYISIPHOIO CEYEHHUS — 3TO JIMHENHBIE YIVIBI ABYIPAHHBIX YITIOB IIPU
COOTBETCTBYIOIIUX OOKOBBIX pEOpaXx.
o IlepnenaukynsipHoe ceueHue NMepreHAUKYIIPHO KO BCEM OOKOBBIM I'PaHsIM.
o Ilpusma c OokOBBIMHU pEOpaMU, IEPIIEHIUKYISIPHBIMU €€ OCHOBAaHUSAM,
Ha3bIBACTCS HPAMOU RPUIMOUL.
e [Ipsmas npusma Ha3bIBaCTCS HPAGUABLHOM, €CTTU €€ OCHOBAHUS — MPaBUJIbHbBIE
MHOTOYTOJIbHUKH.

Omnpenenenue: Iupamuoa — MHOTOTpaHHUK, OCHOBaHUE KOTOPOTO — MHOTOYTOJIbHUK, a
OCTaJIbHBIE IPAHU — TPEYTOIBHUKH, UIMEIOLIE OOLIYIO BEPIIMHY.

IIupamua Ha3bIBACTCA HPABUIBHOIL, €CIIA €€ OCHOBAHUEM SIBIIICTCA NIPABUIIBHBIN
MHOTOYTOJIbHHK, a BEPIIMHA IPOCHUPYETCS B LIEHTP OCHOBaHUS.


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

CropoHBI OCHOBaHUS €CTh peOpa ocHoBaHuUs. [IpsiMble, COSAMHSIONIIE BEPIIMHBI OCHOBAHUS C
BEPIIMHOM, €CTh OOKOBBIC pedpa.

Onpenenenue: BeicoTa, mpoBeneHHas B O0KOBOM TpaHU W3 BEPIIMHBI TUPAMUIBI HA CTOPOHY
OCHOBaHHSI, Ha3bIBACTCS AnOpemoil.

Tempa3zop- MHOTOTPaHHHUK, TPAHAMU KOTOPOTO SIBIIIIOTCS YETBIPE TPEYTOJIBHUKA. Y TeTpalrapa 4
rpanu, 4 BepiinHbl U 6 pédep. TeTpasap, y KOTOPOro Bce rpaHu — PaBHOCTOPOHHUE
TPEYTOJIbHUKH, HAa3bIBACTCS NPAGUIbHBIM.

Ilpumep: Haiinure mioma s NOBEPXHOCTU IPSIMOM MPU3MbI, B OCHOBAaHUH KOTOPOH JIEKHUT pOMO
C AMaroHasIMu, paBHbIMH 25 1 60, 1 OOKOBBIM peOpOM, paBHBIM 25.

== -3
- s L -

- -

- =5
s -- ~

Pewenue: Tlnomanb MOBEPXHOCTH MPU3IMBI S=2S,cy +Seox
[Tnomans pomba S=1/2d1d,
BokoBast MOBEpXHOCTh JAHHOW TPSIMOW TIPU3MBI — YETBIPE PABHBIX MPSIMOYTOJIBLHUKA.
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Hawm notpeOyercs anuna ctoponsl pom6a. Haiinewm ee no 1. [ludaropa us tpeyronbauka (1o
CBOWCTBY poM0Oa JTUaroHaj y NepreHAUKYISIPHBI U B TOUKE NTEPECEUCHUs JACTATCS MOTOoJIaM):
Otsert: 4750.
I'maBa 12. BekTopsb!l B IPOCTPaHCTBE
TeopeTuqecm[e CBCICHUA U METOAUYECCKHE PEKOMECHAALINHN

Omnpenesienue: BekTopom Ha3bIBa€TCs HAIIPaBIEHHBIN OTPE30K
Bexkmopom Ha3bIBaeTCs HaNPaBICHHBINA OTPE30OK ADB; touxa A - Hagano, Touka B - koHer
BEKTOpa
B

A

.

Puc. 1 B

Onpenesenne: J[Ba KOJIUTMHEAPHBIX BeKTopa @ 1 b HaswBaloTCs conanpasnennvimu, ecnv ux
HaIpaBJIeHUs COBNANAIOT: [Th. Jtga KOJUIMHEApHBIX
BEKTOPa @ 1 b HA3BIBAKOTCS NPOMUBONONONHCHO HANPAGTEHHBIMU, €CITA WX HATPABICHHUS
IIPOTHBOMOIOKHSEL: @ | L b,


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/

OnpenesieHne: BekTopbl HA3BIBAIOTCS KOMIIAHAPHBIMU, SCITH OHH TIAPaUICIIbHBI OHOM
IUTOCKOCTH HJIH JIEXKAT B OJJHOH IIOCKOCTH.
B JeiicTBUSA HaJl BEKTOpPaMM:

CuoxeHue BEKTOPOB @ 1 b 0CyIIeCTBISICTCS 110 npasuy mpey2onbHuKa.
Cymmoii @ + b nByx BexTOpoB @ U b HA3bIBaIOT TaKoii TpeTHil BEKTOP £, HAYATO KOTOPOTO
COBIIAJA€T C HAYAJIOM @, a KOHEIl - C KOHLOM U IIpH yCIIOBHMH, 4TO KOHEL| BEKTOpa @ M HA4aso
BekTopa b coBmanaror . )
Ilpasuno napannenozpamma - €Civ iBa HEKOJUIMHEAPHBIX BeKTopa @ u b mpuBecTn k 06memy
Hauany, To BekTop € = @ + b coBmanaer ¢ quaronanbro mapanienorpaMma, moCTPOEHHOTO Ha
BekTopax @ u b IIpuuem Hagano BekTopa € COBIANAET C HAYAIOM 3aJaHHBIX BEKTOPOB.
BekTop —@ Ha3bIBACTCS NPOMUBONONIONCHIM 6EKIMOPOM K BEKTOPY @,
CCIIMOH KOJUIMHEApEH BEKTOPY {, paBeH eMy I10 JJIMHE, HO HAIPABJICH B IPOTHBOIOIOKHYIO
CTOPOHY BEKTOpY .
Ceoticmea cnodxcenus 6eKmopos:

1. a+b=1b+a-xommyrarusHocTs

2. latb)+e=a+(b+e). aCCOIMaTUBHOCTD

3. at+tl=a _

4, a+(—a) = B
Pasnocmuio @ — b Bextopos @ u b HasbiBaeTcst BEKTOp € TaKOA, YTO BBINOJIHAETCS
yenopue: b+ ¢ = @

Csoticmea yMHOJCEHUS 6EKMOPA HA YUCILO:
1. la £ 3)a =aa £ Ja

ala £ b) = aa £ ab

a(da) = (ad)a = Faa)

1@ f

1.

. 0-a

3neck @ u b - mpou3BoNbHBIE BEKTOPSL, O, - HPOU3BOILHEIE YHCIIA.

CyMMa IBYX BEKTOPOB, 3aIaHHBIX KOOPAHMHATAMH

[Tycth 3amanbl a = { Xa, ya} 51 8:{ Xey Ve } , Tora Bekrop ¢ = a + b umeer KOOpANHATHI

=

—il

Sk wnot
&
il

—
-_—

{ Xa+ x@; Ya+y@
YtoOsl Hatimu cymmy 08yX 6eKmMopos, 3aJaHHbIX CBOMMH KOOPJMHATaMU, HaJI0 CIIOKUTh X
COOTBETCTBYIOIINE KOOPAUHATHI.
I'maBal3.Tesa 1 NOBEePXHOCTH BPALllCHUSA
Teoperuyeckue cBeleHUs] U MeTOAUYECKUE PEKOMEHIAlUH
Huauuap

Omnpenenenue: Huaundp — Tteno BpameHus, KOTOpOE MOJIy4aeTCs B pe3ylbTare BpalleHUs
IPSIMOYTOJIbHUKA BOKPYT OJHOW U3 €r0 CTOPOH.
[Mpssmoyronpark AOO;A; Bpammaetcst BOKpyr ctopoHbl O01. OO; — 0ch cCHMMETpHHU IIMIIMHIPA
U BBICOTA IMIUHJIpA. AA1— oOpasyromias HWINHAPA, [UIMHA KOTOPOi paBHA AJTMHE BBHICOTHI
muHapa. AO — paauyc nunusapa. [lonydyeHHas HUIMHIPHUYECKas TOBEPXHOCTh
Ha3bIBaeTCsl 0OKOBON MOBEPXHOCTHIO IIMJIMH/IPA, @ KPYTH — OCHOBAaHUSMH LIMJIMHAPA.
Ocesoe ceuenue yurunopa — 3TO CEYEHUE LIUIMH]PA TNIOCKOCTBIO, KOTOpas TPOXOJUT Yepe3
OCh IWJIMHAPA. DTO CEUYEHUE SABISIETCS PSIMOYTOJIbHUKOM.
[Ipu ceueHnn WIMHAPA MIOCKOCTBIO, TAPAJIEIbHOW OCH LMIMHAPA (T.€. NePIEeHAUKYIIPHON
OCHOBAaHUIO), TAKXKE M0JIy4aeTcs NpAMoyroibHUK. ABB1A; — npsMOyroabHUK.


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

OA=AB=R — pamuycel. OC — paccTosiHuEe OT OCH MIJIUHAPA IO TUIOCKOCTU CEUYCHUSI.
Hyra AB paBHa nentpansaomy yriy AOB.
[Ipu ceyennn HUIMHPA MIIOCKOCTHIO, NAPAJUIEIbHON OCHOBAHMIO, B CEYEHUHU TOJIy4aeM KpYT,
PaBHBIN OCHOBaHUSAM LUIUHAPA.
Tak kak pa3BépTka — MPSIMOYTOJIBHUK, TO OOKOBAsi HOBEPXHOCTH OIPEeNseTCs 1o GpopMmyiie:
SﬁoK=2ﬂTR' H
[TonHas MOBEPXHOCTH MWJIMHAPA ONpeAesseTcs no Gopmyre:
Snom=2ntRH+27tR2=27R- (H+R)
Konyc
Omnpenenenue: Konyc — Teio BpallleHHs], KOTOPOE MOJIYy4aeTCs B pe3yJIbTaTe BpallleHUs
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT €ro Karera.

Tpeyroasauk POA Bpamaetcs BOKpyr ctopoHs! PO.
PO — ochk koHyca 1 BbICOTa KOHYca. P — BepmmHa konyca. PA — o6pasyromas konyca. Kpyr ¢
neaTpoM O — ocHoBaHme koHyca. AO — paauyc ocHOBaHUS KOHYca. Ocegoe ceuerie KoHyca —
3TO CEYEeHUE KOHYCa MIOCKOCThIO, KOTOpast MpoXoauT uepe3 ock PO koHyca. OceBoe ceueHue
KOHYCa — 3TO0 paBHOOepeHHBIN TpeyroabHuK. TpeyronsHuk APB — oceBoe ceueHne koHyca.
4 PAO=4PBO — yribl Mex1y 00pa3yloIUMU 1 OCHOBaHHEM KOHYCA.
Paszeépmroti 6okosoti nosepxHocmu KoHyca SBISICTCSI KpyroBo cektop. JimmHa qyru cekropa —
9TO JJIMHA OKPYXHOCTH OCHOBAaHUS KOHYca JUIMHOM 271R, yron pa3BépTku 60KOBOM
TIOBEPXHOCTH (L.

Hlap, cpepa
Onpenenenue: Illapom na3zpBaeTcs T€JI0, KOTOPOE COCTOUT U3 BCEX TOUEK MPOCTPAHCTBA,
HaXOSIIUXCS Ha PACCTOSIHUM, HE OOJIbIIEM JaHHOTO, OT JaHHOW TOUKH.
[ToBepxHOCTH LIapa Ha3bIBaeTCs cghepoil.
CeueHue mapa miIoCKOCThIO, TPOXOASIIEH Yepe3 IEeHTp 1Iapa, Ha3bIBaeTCsl 00IbIIUM KPYIoM.
Jns ynpoiieHus 0ObIYHO pUcyeTcs He map, a O0IbIIoi Kpyr mapa.

[Tnomaap moBepxHOCTH I1apa (T.e. chepbl) BeruuciseTcs mo Gopmyne S(chepni)=4- 7 R?,
rne R — paguyc mapa.



OGbéM rmapa Beraucisiercs mo popmyne V= 4/3- m- R® e R — paxuyc mapa.

I'maBa 14. Ilpou3BoaHas U ee reoOMeTPHYECKHI CMBICI
Teopernyeckue cBeeHUs] 1 METOAUYECKHE PEKOMEHIAIUH
Onpenenenne: [Tpousponnoii ¥ (¥) ot Gpynkumn ¥ = flx)g
TOYKe 'l HA3BIBAETCS MPeJIeNl OTHOIICHHS MpUpameHust GyHKIuu Ay [IPUPALICHUIO

Ay
aprymenTa Az . Ar mpu Ax — () ecriv OH CyIIECTBYET, TO €CTh:
. i"m't,f B f'[:l‘.’u + _\A:I.’}I - f{:]’.’u}
R O DU S =4 : .
ylro) = [(xa) = __ﬂ.l.{_m_” Ag 31,.l-ll].|1 Ap
1581071
y'(xg) = lim M
deky €r — i]'.’U
Ceoilicmea npou3eo0HbIX:
c'=o 'y=y(u),u=u(x)
cu)'=cu' ol 1
(u+v) =u +v T |
I I I y'=y-(Inly])
(u-v) =u-v+u-v _
N : y=y(x),x=x(y)
|'E'|_u-v—u-v .
=T 5 |
' V2 Y x = ;
L X \'4
x=x(t),y=y(t) o x
y=u
|
o Yt y'=u'-v-uv_1+v'-uvlnu
V= A

Tabnuya npou3e00HbIX OCHOBHBIX I1EMEHMAPHBIX PYHKYUITL:

1. ¢'=0, ¢ = const

, 12. (arcsinx)' = —
2. x”) ="} 1-x"
' ' 1
3 (axJ o na 13. (arccosx) :—\[1_2
W —X
x| _ . x '
4. ("3’ ) € 14. (arctgx) =
1 1+x°
5. (log, x) T ha , 1
. xrina 15. (arcctgx) = ———
6. (Inx) == . T+x
x 16. (shx) =chx
7. (sinx)'zcosx 17. (chx) =shx
8. (cosu:c) =1—sinx 18, (th x)‘ _ 17
9. (Vx) =—— chx
2vx ’ 1
’ 1 19. (thx) =——
10. (tgx) = —5— sh®x
cos” x

11. (ctgac)r =—

i
11
TI'eomempuueckuii cmvicit RPOU3600HOIL:

[TpousBoxHast GyHKIHH F(x) g rouxe To paBHA TAHTEHCY YITIa HAKJIOHA KacaTeIbHOM,
poBEeNEHHON K rpaduKy QYHKIIUH B 3TON TOYKE.
f'(xg) =tga
[poun3BoaHast GyHKIMHU B TOUKe -L'() paBHA YIIIOBOMY KO3 (PHUIMEHTY KacaTelbHO, IPOBEICHHOM
K rpaduKy GyHKIUU B 3TON TOUKE.

Anzopumm cocmasnenus ypagHeHus KacamenbHoll


http://www.webmath.ru/poleznoe/formules_7_9.php
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O0603HaYUTH a0CIMCCY TOUKH KacaHus OyKBOH X,
Boraucauts | (Xo)

’ ’
Haittu f'()u seraucmurs F/(X0) .
[ToncTaBuTh HaliIEHHBIC 3HAYCHUS B (hOpPMYITY.

I'naBa 15. IlpuMeHeHue NPOM3BOAHON K MCCIeJ0BAHNIO (PyHKIHHN
Teoperuueckue cBeleHNs] U MeTOANYECKHE PEKOMeHIAlUH
MOHOTOHHOCTH (PYHKIHMH
Onpenenenne: Oynkuus f(X) HaspiBacTCst Bo3pacTaroieii Ha oTpeske [a,b] ecnu as M00BIX
X1<Xp U3 oTpe3Ka BhInoHsIeTcs HepaBeHCTBO T(X1)<f(X2). B ciydae BbIOIHEHHS HECTPOTOTO
HepaBeHcTBa f(x1)<f(x2) pyHkuus Ha3bIBaeTCs HeyObIBalOIIEl Ha OTpE3Ke.
Onpenenenne: Oynkuus f(X), Ha3piBacTcs yobIBalomei Ha oTpe3ke [a,b] ecnu s
JFOOBIX X1<X7 U3 OTpe3Ka BhIMOJHseTCS HepaBeHCTBO f(X1)>f(X2). B ciaydae BoinonHeHus
HecTpororo HepaBeHcTBa f(X1)>f(x2) QyHKIMS Ha3pIBacTCs HeBO3pacTaKINEH Ha OTPE3KE.
Ecnu ¢yHK1ms sBisieTcs yObIBaroOIIe WM BO3paCTaIOUIeH, TO OHA Ha3bIBA€TCS MOHOTOHHOIM
(pyHKIMeH.
Ipumep: dbyuxims y=InX sBisercs BO3pacTaromIe.
Ilpumep: dyuxuus y=—3x+2 sBIsieTcs yOBIBAIOIICH.
Touku 3KcTPpEeMymMa
Xo — TO4YKa MakcumMyMa QyHkuuu f(x), ecinu a1 Bcex JOCTaTOYHO OJM3KHUX TOUYEK X BEPHO
HepaBeHcTBO f(X)<f(Xo).
Xo— TO4ka MUHUMYMa (yHKIMH f(X), eciu 11 BceX 10CTaTouyHO OJIM3KUX TOYEK X BEPHO
HepaBeHCTBO f(X)>f(Xo).
Touka 3kcTpeMymMa — 3TO TOYKa MAKCUMYyMa JIN0O TOYKa MUHUMYMa (QYHKIIUHU.
IIpu3nak Bo3pacTtaHusi M YObIBaHUS QYHKIHMH

Oyukuus f(X) Bo3pacTaer Ha mpomexyTke (a;b), eciu mpousBoaHast f'(x)>0 Ha 3ToM
POMEXYTKE.
Oynkus f(X) yobiBaer Ha npomexyTke (a;b), eciu mpousBoaHast f'(x)<0 Ha 3TOM MPOMEKYTKE.
IIpu3HaKy MaKCHMyMa 1 MUHUMYMA (DYHKIHH
Ecnu ¢pynknus f(X) Bo3pactaer Ha mpomexyTtke (a;Xo) M yObIBaeT Ha MPOMEXyTKe (Xo;b), TO
Xo SIBJISETCS TOUKOM MakcUMyMa (QyHKIIUH.
[Tpu3Hak MakcuMyMa (yHKIIMH BBITTOHSACTCS, €CIIH:

. f(x)>0 na mpomexytke (a;X0)

. f(x)=0 B Touke Xg

. f(x)<0 na mpomexytke (X0;b)
Ecnu ¢yHKIms yobiBaeT Ha IPOMEKYTKe (8;Xg) M Bo3pacTaeT Ha nmpoMexyTke (Xo;b), To Xo
SBJISIETCS TOYKOM MUHMUMYMa (DYHKIIHH.
[Tpr3rak MUHUMYMa GYHKIIUHU BBITIOTHSIETCS, €CITH:

. f(x)<0 Ha mpomexyTke (8;Xo)

. f(x)=0 B Touke Xg

. f(x)>0 Ha mpomexyTke (Xo;b)
Kputunueckas Touka- Touka, B KOTOPOM Mpou3BoAHas GyHKIIMN paBHA HYIIIO.
Tpu TuNa KPUTHUECKUX TOYEK:
X1 — TOYKa JIOKaJJbHOTO MUHUMYMa, SIBJISIETCSI TOUKOM SKCTpEMyMa,
X2 — Touka neperuda, HE sBisieTcst Toukoii skcTpeMyma.
X3 — TOUYKa JIOKaJIbHOTO MAaKCUMYyMa, SIBIISIETCS TOUYKOU SKCTPEMYMa;
Cxema ucciienoBanusi GyHKIMHU U NOCTpPoeHHe e€ rpaduka.

1. Haitnure obmacts onpeneneHus GyHKITUH.

2. Uccnenyiite (yHKINIO HA YETHOCTH UM HEYETHOCTD.
3. HaiiguTe mpoOMEXyTKH 3HAKOMOCTOSHCTBA.
4. Haiinute MpoMeXyTKH MOHOTOHHOCTH (DYHKIIUH, €€ SIKCTPEMYMBI.
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5. HaiiguTe mpoMeXyTKH BBITYKJIOCTH Ipaduka PyHKIHH, €€ TOUKH
neperuoa.

6. Haiinute Touku nepecedeHus rpaduka GyHKIUU ¢ OCSIMA KOOPIMHAT.

7. IlocTpoiite rpaduk GYHKLIUH, UCHIONb3Ys TOJYyUCHHbIE PE3YIIbTAThI
UCCIICIOBaHMUS.

AJITOPUTM HAXO0KIEHUS TOYKH MAKCUMYMAa 1 MUHUMYMa (yHKINH

1. Haiigute npou3BOAHYIO (QYHKIHH

2. Haiitu Hynm ipou3BOIHOM

3. HaiimuTe TOYKH SKCTpEeMyM

I'maBa 16. UnTerpan
Teoperuyeckue cBeleHUs]  MeTOAUYECKUE PEKOMEHIAlUN

Onpenenenue: Oyukuus F (X) HaswsiBaeTcs nmepBoodpasHoi mis ¢pyrkimu T (X) B mpomexyTke
a<x<b, ecnu B J1F000¥ TOYKE ITOTO MPOMEKYTKA €€ MPon3BoHas paBHa T (X):
F'(x)=f (x)=>df (x) = f (x) dX, a<x < b.

OrtbIckaHHe IEPBOOOPA3HOI HYHKIMH 110 3a1aHHOM ¢€ mpou3BoaHO# f(X) nim mo
nuddepernmany f (X) dx ects meiicrBue, ooparHoe aupGhepeHIIUPOBAHUIO, - HHTCTPUPOBAHHE.
CoBOKYITHOCTb MepB000Opa3HbIX it GyHkiwid f(X) wiu mis nuddepeninana (X) dX Ha3piBaeTcs
HEOTpeIeIEHHBIM UHTErPaJioM U 0003Hadaercst cuMBosioM S f (X) dXx. Takum oOpazom,
S f (X) dx= F(X)+C ecimu d[ F(X)+C]= f(X)dx
F(X)- mogpIHTerpanbHas GyHKIIHS;
F(X)dx- mompIHTErpanbHOE BBIPAKEHHUE,
C- nmpon3BoIbHAs TOCTOSIHHAS.
2. OcHOBHBIE CBOIICTBA HEONPEAEJICHHOI0 HHTErpaJia:
1. Heonpenenenuslit mHTErpai ot nuddepennunana GyHKIUH paBeH dTOH QYHKIINH TUTIOC
NPOM3BOJIbHAS TIOCTOSTHHAS:
2. InddepeHnnan HEONPEAEICHHOTO MHTErpajia paBeH MOAbIHTErPaIbHOMY BBIPAKEHHIO, a
NIPOM3BOIHAS HEOIIPEISIEHHOTO HHTETPaJla paBHA MOIBIHTETPATbHON (DYHKITUH:

,
3. HeompeneneHHbIi HHTETpal anredpandeckoil CyMMbI (DYHKITHI paBeH anreOpandeckoil cymme
HEOTPEIeICHHBIX HHTETPAIOB ATHX (DyHKIHIL:
4.TTocTOSTHHBI MHOKUTENb MOABIHTETPAJIHHOTO BBIPAYKEHHUSI MOXKHO BEIHOCHTBH 32 3HAK
HEOIpeIeIEHHOTO UHTerpaa:
5.Ecnun u — mo0as u3BecTHas (GYHKIUS, UMEIOIIasl HENPEPHIBHYIO MPOU3BOAHYIO, TO

Taoauya unmezpanos

1. dx

d ——— =CtgX F — arci
J_ gg 7. J.S i2I 13. 2., .2
L 8. [ta>cdpmolasc 4

dx= C _
2, fex=x+ o, fota>kiidarc F_de_?il‘pﬁ{

dx =
3. I tmere 10. [§dx=g+C
4. sirnds<ecos x dxﬂros(
5. Jcosdssirc 11. _[axdx=IQ+C d JIESZ
ra
dx

6. |——=- —tgxC

cOxs
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MeToabl HHTETPUPOBAHUSA
HemnocpeacreenHoe MHTerpupoBaHue
DTOT c0cO0 MHTErPUPOBAHUS MIPEATIOIAraeT Takoe MPeodpa3oBaHKe MOJBIHTEPAILHON (PYHKIIUH,
KOTOPOE MO3BOJIMIIO ObI MCIIONIB30BaTh JUIS PEIICHHUS TaOIMYHBIC MHTET PAJIBL.

Merton 3ameHbI lepeMeHHOM (MeTo/] IOACTAHOBKH)

On sBisiercst oqHUM U3 HaubOornee 3(QPEKTUBHBIX U PACIpPOCTPAHEHHBIX MPUEMOB WHTETPU-
POBaHUSs1, TIO3BOJISIFOIIMX BO MHOTUX CITy4asX YIPOCTUTh BbluMCIeHHe UHTerpaia. CyTh 3TOro MeTona
COCTOUT B TOM, YTO IyTeM BBEICHHS HOBOM IMEPEMEHHOM WHTETPUPOBAHUS 3aJaHHBI HHTErpait
CBOZIUTCS K HOBOMY MHTEIPAITY, KOTOPBIN JIETKO BEIYUCIISIETCS] HETTOCPEICTBEHHBIM HHTETPUPOBAHUEM.

Haxo:xneHune miiomaan KpUBOJIMHEHHON Tpanenun
Onpenenenne: Kpusonuneiinas mpaneyus - Gurypa orpaHuveHHasi HEMPEPHIBHONW KPUBOM
y=f(x), nBymMs npssMbIMU x=a ¥ x=D 1 ocbi0 abCHHUCC, BBIYUCISIETCSA C TIOMOIIBIO OMPEICTICHHOTO
UHTErpasa 1o gopmyse:
]

L e

Anzopumm HaxoxrcoeHus naouwaou KpueoIuHeuHol mpaneyuu
1.ITocTpouTh rpaduKu TMHUMA.
2.0npenenuTs KPUBOIMHEWHYIO TPaIELUIO.
3.Boiaenuts QyHKIUIO f, OrpaHUYMBAOILYIO TPATICIHIO.
4.0npenenuth 0Tpe30k [a;b] ocu Ox.
5.HaiiTi oy 13 nepBooOpa3Hbix GyHkiun f.
6.Mcnone3ys popmyny S=F(b)-F(a), BEI4HCIUTD MI0IIA/b.

I'maBa 17. O0beMBbI T
Teopernueckue cBeleHUs] U METOAUYECKHE PEKOMEHIALMH:




CrepeomeTpHsa. MHOrOrpaHHHKH

I[Taomane ITaomane GokosoH| [Iaomians moaHoH OBsen
OCHOBAHHI TTOBEPXHOCTH HIOBEPXHOCTH
V=S,,h
HPOHSBOALHM Séox = P;d Proan = ﬂ'on. + Q‘Som _ _c:cu
OpH3Ma vV=sd
HPHM&H IIpH3Ma Sb‘m: = Pocuh 'Sno,-m = Pocwh + QSOC‘H V= Socuh
I[TpaBuapHan 2 5
- 3 2
o« TpEyTOABHAT Som = a3 sorc = Sah S =3ah + a3 v=4 2 S h
- IpH3MAa 4 2
g IIpaBuarHa"
S | yeThIPEXyTOAbHAS
= IIpH3Ma SocH = (12 ﬂ‘m{ =4ah Snc_’n-!. = 4ah +202 V= ﬂ2h
(NPAMOY20TLHBLLIL
napanneienuneo)
ITpaBuapHan 2 R
3 3 - B =
HIeCTHYTOABHAT o = a3 5o = OCH Spome = 6ah +3a> J3 V= 3(42\/5 n
IpH3Ma 2
IIponseosbHAS Spome = Sson +Sum V= lSmh
OHpaMHIa 3
IIpaBHARHAS o
3al - a? 2
g TpeyroabHAas Soa = a’3 Ston = - Shom = ﬁ + “a ‘/5 V= alf h
E ITHpaMHIA 4 ' 2 4
© ITpaBuapHan 1
g" UeTBIPEXYTOABHAST Spe =0° Seor. = 2al S, ome = 2dl +a? V= gazh
= IHPaMHEOAa
IIpaBuARHAS 2 2 5
LIECTHYTOABHASA Som = w Seor. = 3al S o = 3al + 3a°3 v=4 "Eh
IIHpaMHIa 2 2 2

OfozHadenud: d — CTOPOHA OCHOBaHWHA, N — BeICOTA MHOTLOTPAHHHKA, [ — anodema

(BrIcoTa DOKOBOH TrpaHH NHpaMHAbl), PI — IepHMeTp IepPHeHIHKYASIPHOTO CedYeHHS

OpuaMbl, d — OAWHa OokKoBoro pebpa IpH3MEI, S) — HAOINAAEF HepHeHJHKYASPHOTO

cedeHHd ITpHU3MEBI

CrepeomeTpHusa. Teaa BpammeHusa

ITaomane -
IT s N IT
AOMIAE 6oKoBOIL AOIITAJE TIOAHOH Obrem
OCHOBAHHS OBEPXHOCTH
OBEPXHOCTH
5
Shom = Seor T 25 V=S _h
3 S Sgon = 21TH o e T e oo
= - nome th + QHT V= m'2h
=
v=1s.n
S =S, +S T3 ea
Komyc Sam =T1r Seoe = mrl ZUM 6<;n ;g{ .
Q b)w}m =Tnri+mr V= _Tﬂ'zh
B 3
Q
a YceueHHBIH Soeut = nr? Sy =T + TR + .
5 Seoe = r + R)1 ’ V ==mu(r?+rR + R?)h
KOHyC Spmz = TR +7(r + R)1
) 4
o ~ 2 B
= S,pe = dmr V= 3™

7. Ciucok JuTeparypbl

O6ozHageHud: 1, R — pagmycel ocHOBaHWM, h — BeIcoTa, [ — oOpasylolas
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