JemapTaMeHT TOJUTUIECKONH HAYKN HIWY BIIID, 2022-23, «Beicimasg maremaTukas

HdenaprameHnT mosmtuieckoilt Hayku, 2022-23 y4. rozx

Briciiias maremaTuka

Jlekuusi 6. Duiemenrapubie pyHKuu. JKcnonenra u jgorapudm. (12.10.2022)

n. A. Xosanckan, P. H. Bydvaun, U. B. Hlypos, /. A. Quaumonos, K. H. Conwun (PSII)

1 Crenennas pyHKIIS

Oyuknusg Buga y = x%, rie @ — YUCTI0, HA3bIBAeTCA cmenennoli. PaccMoTpuM Buiibl rpaduKOB

JJId PA3JIMIHBIX A

1. Eciiu a € IN, Bo3HUKaeT TpHU IPUHITUIITHAJBHO Pa3HbIX ciaydas: ¢ = 1, @ — 4érHoe, a # 1 u

a — He4YETHOoe.
IIpumep 1. Ilocrpoum rpaduku dyHKIEi §y = x, y = 22 u Y= xs.
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2. Ecmn a € Z v a < 0 (coyqait a > 0 paccMOTpPEH BBIIIE), BO3HUKAET eI1é Tpu ciaydasi: a = 0,
a — YE€THOe, G — HEYETHOE.
IIpumep 2. Iocrpounm rpacdukn dbyskimit y =2’ =1, y = ' ny =272
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3. Eciu a € R, HO a ¢ 7, ousith Bo3HMKaeT Tpu ciaydast: 1 < a, 0 < a < 1, a < 0. Baxkuoe
3aMevYaHue: KaK TOJBKO MbI pa3pelnaeM He Ie/IyI0 CTelleHb, 0DJIACThb OIPEeIe/IeHUs Cpa3dy
Cy?KaeTcsi Ha HeOTPUIATEIbHbBIE YUC/Ia (71 OTPUIATEJLHON CTEIIeHN TO0JIOXKUTEIbHbIE TUC-

Ja).

IIpumep 3. ITocrponm rpadukn bynkimit y = 12 = Va3, y = 205 = ny=2"0%=
1

N

'Moxkno 3ameTnTnh, uTo 910 (DYHKIHS, OOpaTHas K y = &2, onpeenéunoil Ha x > 0. B obmem ciayuae, npn
1
0 < a < 1, rpaduk dysruun y = x* crpourcs Kak rpaduk o0paTHON DYHKIUU K §y = T a
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2 IlokazaresbHas (pyHKINA

Oyukius Buga y = a*, riae a — dncio u a # 0, a # 1, HasbiBaeTcs nokxasamensvHoll. PaccMorpum
BUJIBI TPAMUKOB JIJIsT PA3TUIHBIX

Jns mamHON dyHKIUU cymectByeT aBa BapuanTa: 0 < a < 1 u 1 < a. 3amerum, 4To ec-
mm 0 < a < 1, To rpadur pysruun y = a® = (a‘l)_m nosrydaerca u3 rpacduka pyHKIIn
Yy = (a‘l)x oTpaykeHneM OTHOCUTEeTbHO ocu Oy, a mocaeaHuii rpadpuk Kak pa3 COOTBETCTBYET
BTOPOMY CJIy4alo, ITOCKoabKY u3 0 < a < 1 caeayer, uto 1 < a~ L.

IIpumep 4. Ioctpoum rpacdurku dyuknmit y = 2% u y = 0.5,

—y:2f”F 4‘ y = 0.5%
3 3
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3 Jlorapudmndeckass HyHKITIS

Jlorapudmuveckas: GpyHKIHU 3TO0 PYHKIMs obparHas K creneHHON. HamomHuM omnpemeneHue
Jiorapudma, InCIa;

Ounpepnesnienne 1. Jlorapudmom unciia b 1o ocHoBanuio a (0bo3Havaercs Kak log, b) HasbiBaeTCst
Takoe 4ucI0 ¢, 4ro a® = b. Vlapivm ciioBamu, dyHKIusa y = log, * sBisieTcst oOpaTHON JJIst
oKa3aTe/IbHON (pyHKIUU Yy = a”.

Kaxk u B ciyuae mokazarenbHOM (DYHKINE, B JTOTapUPMUIECKOH DYHKIUN ¢ — YUCIO U G F
0, a # 1. Paccmorpum Bujibl TpadUKOB JIJIsT PA3JIMIHBIX A
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s nanHOi (DYHKIIME TaK Ke, KAK U JJIs [T0Ka3aTeJIbHON CyIecTByeT nBa BapuaHTa: 0 <
a < 1ul < a. CoorBercTByIomue rpadUKu MMOJYIAIOTCS OTPAXKEHUEM OTHOCUTEIBHO IMPSIMOil
Y = T, MOCKOJIbKY Jjorapudmudeckas DYHKINS SBJIsieTCS 00paTHON K MOKa3aTeIbHON

IIpumep 5. Ilocrpoum rpadburn dynknmit y = logy x u y = logy 5 .

| | 1 .’ | | [
—y=2" 4 —y=05" |
—y=logyx . —y=logysx
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3.1 CsoiicTBa JjorapudMoB

Yacro jorapudMbl KaXKyTcsT 9eM-TO CTPAIITHBIM, HEIIOHSITHBIM 1 He 0000 HyKHBIM. OIHAKO, 9TO
e tak. Ha camom geste siorapudm ducia 370 €ero nopadokx 1O OTHOIIEHUIO K OCHOBAHWIO JIOTa-
pudma. Tak, manpumep log;, 1000000 = 6, a log;y 10000 = 4, TO ecTb MUJIJINOH OKa3bIBAETCS
Ha J1Ba Topsiika (o ocHoBauuo 10) Gosibiie jecatu Thicsd. [Topsi/loK dmcsia UCIoIb3yercs: TaM,
rJe caMU YHCJIa OKa3bIBAIOTCS HecpaBHUMBL. [IpencraBum cebe, 4T0 HAM HEOOXOIUMO HA OJTHOM
rpaduke n300pas3suTh KAKy0-Tu00 3aBUCUMOCTD PACIIPeIeseHIsT TOJI0COB n3bmpaTeseil B 3aBUCH-
MOCTH OT KOJIUYIECTBA YKUTeJell HaceJeHHOro myHkTa. [lonaTHo, uTo Ha rpaduke OyayT BUIHBI
TOJIBKO TOPOJIa C OIPOMHBIM YHCJIOM KUTEJIEN, a BCE TOYKHU, COOTBETCTBYIOIINE HEOO/IBIITUM TO-
po/iaM OKaXKyTCsI IIPOCTO MPUKATHI K OJHON U3 oceit KoopauHat. JIjist Toro, 4To6bl MOYKHO OBLIO
CPaBHUBATD CTO M MUJIIHAP/I, UCIONB3YIOT A02aPUPMUMECKYI0 WKAAY: TIO OCH OTKJIAILIBAIOT HE
caMy BeJMuuHY, a eé jiorapudm (gare Bcero no ocHoBanuio 10, obosnavaercs lg(z), B 0cHOB-
HOM H& II0CT-COBETCKOM IpocTpaHcTBe). OKasblBaeTcs, YTO Ha MPAKTUKE OBIBAIOT HYZKHBI eIré
JorapudMbl 110 OCHOBaHUIO 2 (B IPOrpaMMUpPOBaHWUHU, €CTh obo3HadeHue lb(x), HO OHO He 00-
IIENIPUHSTOE ), HO CaMbIM YJIOOHBIM JIJIsl aHAJIu3a (M, KCTATH, Jisl BEIYUCIEHHUs Ha KOMIIBIOTEpe)
SIBJISIETCsT HATYPAJIbHBIN JIorapudM, TO eCTh JorapudM 0 OCHOBAHUIO dﬂ (oboznavaercs In(x)).
HamoMuuM ocHOBHBIE TOXKIECTBA I JIOTAPU(DMOB:

1. log,1=0;

2. g8t — b;

Yucno Diinepa e = 2,718281828459045 . .. sIBJISIeTCS] HPPAIMOHAIBHBIM, KAK ¥ YUCJIO 7, TOYHOE €0 OIIPee-
JieHue Oy[eT JaHo IO3/Hee.
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3. log,(bc) = log, b+ log, c;

b
4. log, <> = log, b — log, c;
c

5. logaq (bp) = 2 loga ba
q

_ log.b

b=
log.a’

6. log

a

4 Tpuronomerpudeckne pyHKINN

Tpuronomerpudeckue GyHKIINNA BCEM XOPOIIO U3BECTHBI CO IIKOJIBI, MbI JIUITH HAIOMHUM OOIIIHIT
By ux rpacdukoB. OcuoBHasi GyHKIMs 970 ¢y = sin(x), ocTajbHbIe Yepe3 HeE BBIPAKAIOTCS U
dopMaIbHO UX y2Ke€ MOXKHO HE CIUTATD IJIEMEHTAPHLIME, OJHAKO Mbl HAITOMHUM I'DADUKHA BCEX
9eTHIPEX.

ITpumep 6. Ilocrpoum rpadukn dynknuii y = sin(x), y = cos(x), y = tg(z) u y = ctg(x).
|

1 1
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—y = ctg(v)
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5 OOpartHble TpUTOHOMeTpUYIecKre PyHKITAN

Bce geTnipe TpuronoMmerpudeckue (GYHKIINN U3 MPEILIYINETO MyHKTA TPHHUMAIOT KaXKI0€ CBOE
3HaYeHNEe DECKOHEYHOE JHCJIO Pa3 W MOITOMY JIJIsi OTBICKAHUsT 0OpaTHOM (DyHKIMHA HEOOXOIIMO
BBIJIETTUTD 9aCTh 0OJIACTH OTIPEIETICHIS, Ha KOTOPOI KaXKI0e 3HATYeHNe TPUHUMAETCS POBHO OJTHH
pa3. Cresiarh 970 MOYKHO PA3HBIMU CIIOCODAMHU, OJIHAKO st KOHKPETHBIX (byHKIWii y = arcsin(zx),
y = arccos(z), y = arctg(z) u y = arcctg(z) Oblaa BblgeseHa (U1 KaxK10il DYHKIMU CBOs)
KOHKpeTHast 06s1acTh. M3-3a pasHbix MacmTaboB Ha IpaduKax TPUTOHOMETPUIECKUX (DYHKITHI,
n300pazkaTh caMy (PyHKIMIO U 00PaTHYIO HA OHONW KOOPANHATHON IIJIOCKOCTH HEYI00HO, TOITOMY
rpadukn OyayT HAPUCOBAHBI PSIIOM.

IIpumep 7. Ilocrpoum rpadukn dynkmmit y = arcsin(z), y = arccos(x), y = arctg(z) u y =
arcctg(z).

| | ’ | | ’
—y = sin(z) — y = arcsin(x)
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