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HTkona auarBuctukm, 2021-22 y4. rog

Jluneitnas ajnrebpa m MareMaTUYeCKUl aHAINA3

Jlekuus 1. IIpeo6pasoBanusi rpadukos (14.09.2021)

0. I Kydpsawos, U. B. Hlypos, A. M. Hzocumos, /. A. Quaumonos,P. 5. Bydvaun

YacTo 6bIBAET TaK, YT0 HEOOXOAUMO HOCTPOUTD Tpaduk (He 00si3aTe/bHO DYHKIMN, 38 aHHON
YyDPABHEHHEM, 3TO MOXKET ObITh 1IPOCTO rpadUK MOCTPOEHHDIH 0 JAHHBIM) HE B MCXOJHOM BH/IE,
a 1peodpa3oBaHHBIN JIMHEHHbIME 3aMeHaMu (DyHKIUU 1 aprymenTa. OKasblBaeTcs, 9TO TaKOe
IIOCTPOEHHE JIEI'KO OIIUCBhIBACTCA B FreOMETPUYICCKUX TEePpMUHAX. BO BCeX CJIyvadX IIpe/arojaracTcd,
g0 rpaduk dyaknun y = f(x) usBecren (Ha puCyHKax Beerja M300payKkaeTcsi YePHBIM IIBETOM ).

1 IIpeobpazoBaHus (pyHKIIIN

Onpepenenne 1. I'paduk dynknun y = f(x) + a nonyuaercs usz rpacduxa dyuxipn y = f(x)
cBUrOM BJ1oJsib ocu Oy BBepX, ecau a > 0 u BHU3 ecn a < 0.

ITpumep 1. Ilocrpoum rpaduku dynkmuit y = f(z) + 1 uy = f(x) — 2.
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Ounpenenenne 2. I'paduk dyukuun y = af(x) nonyuaercs us rpaduka dyukmun y = f(x)
pactszkenneM BioJb ocu Oy or ocu Oz, ecyim a > 1 u cxkarueM BaoJb ocu Oy K ocu Ox, ecin
0<a<l

Ounpenenenne 3. 'paduk bysxinum y = — f(x) noaygaercs u3 rpaduka dyukuun y = f(x)
oTpaxKeHHeM OTHOCHTeIbHO ocu Ox.

IIpumep 2. Ilocrpoum rpaduku dyukuuiti y = 2f(z), y = %f(x) nuy=—f(z).
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2 IIpeobpa3oBanus aprymMeHTa
Onpepenenne 4. I'paduk dynknun y = f(x + a) nonyuaercs usz rpaduka dyuxipn y = f(x)
caBuroMm BioJib ocu Ox BJeBO, eciin a > 0 u Brpaso ecu a < 0.

ITpumep 3. Ilocrpoum rpaduku dyukuuit y = f(z+ 1) uy = f(x —2).
\ \ \
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Ounpenenenne 5. I'paduk dyukuun y = f(ax) nonydaercs us rpaduka dyukmun y = f(z)
ckaTreM B0Jib ocu Oz K ocu Oy, eciu a > 1 u pactsizkerneM BioJib ocu Oz or ocu Oy, ecin
0<a<l.

Ounpenenenne 6. 'paduk byskmum y = f(—x) noxygaercs us rpaduka dynknun y = f(z)
oTpaxkeHneM OTHOcUTebHO ocu Oy.

ITpumep 4. Ilocrpoum rpaduku dyukuuit y = f(2z), y = f (%x) ny=f(—z).
1 ! !

4 —y=flx)
—y = f(2x)

3 —y=f(37) |-
—y=f(-x)
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3 Pabora c momayiiem

Ounpenenenne 7. I'paduk byuxmmn y = |f (x)| nomyuaercs u3 rpadbuka dyuknun y = f(z)
oTpazkeHueM OTHocuTebHO ocu Ox Toii vactu rpaduka dyaknuun y = f(x), KoTOpas JexuT
umxe ocn Oz. Yacrs rpaduka dyuximun y = f(x), KoTopas jiexkuT Bblie ocn O COXpaHIETCH.

ITpumep 5. ITocrpoum rpadux byukuun y = |f (x)|.
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Oupenenienne 8. I'paduk dbyuxmmn y = f (|x|) nomyuaercs us rpadbuka dyaknun y = f(z)
KOIIMPOBAHUEM CHUMMETPUYHO OTHOCHTENBHO ocu Oy Toit uactu rpaduka dyakmun y = f(x),
koropast jiexkut npasee ocu Oy. Hacrs rpaduka dyukuun y = f(x), Koropast JIeXKUT IpaBee
ocu Oy coxpansiercs. Hacrb rpaduka dyakiun y = f(x), Koropas jexur jesee ocu Oy He
COXPAHSAETCS.

ITpumep 6. Ilocrpoum rpaduk dyukmun y = f (|x|).
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4 Ilopsimok nelicTBuii

Korna nmeercs cpa3y HECKOJIBKO JIEHCTBUI, JOCTATOYHO PYKOBOJACTBOBATHCS CJIEIYIONIUME IIPa~
BUJIAMU:

1. OrnesibHO Bee JieiicTBus ¢ (DYHKIMEH U OTIAEIBHO BCe JIEWCTBHUS C apryMEHTOM MOXKHO IIPO-
U3BOJNTD B JIFOOOM IOPSIIKE: MOXKHO CHAYA I IIPOIEIATh BCe IeiCTBUA ¢ (DyHKIMEH, a TOTOM
BCe JICHCTBUSI C apT'yMEHTOM, & MOYXKHO HA0OOPOT.

2. HeticrBus ¢ dpyHKIHEN HEOOXOAUMO ITPOU3BOAUTE B NPAMOM aPUMOMETHIECKOM TOPSIIKE.

3. JleiicTBusi c apryMeHTOM HEOOXOMMO ITPOU3BOIUTD B 00PAMHOM apUPMETHICCKOM TTOPSITKE.

ITpumep 7. Ilocrpoum rpadux dynkuun y = 2f(0.52 + 1) — 1. Iopsimok nocrpoenus 6yjer
cJIe Iy IoIuUM (J1JIst IpuMepa JIjIsl HadaJia OyjieM IIPOU3BOJUTD BCe U3MEHEHNUs, KOTOPbIE KACAIOTCs
apryMeHTa, a 3aTeM W3MEHEHHUsl, KaCAIoIuecs caMoil hyHKImn):

Loy=f(z)

2. y=flx+1)

3. y=f(0.5x+1)

4.y =2f(0.5z + 1)
5.y=2f(05z+1) -1
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5 O6paraas pyHKIIS

IIycTh nana HEKOTOpAasi 3aBUCUMOCTDb MEXKJTy JAByMs BesudnHamu: y u . Hanpumep, © — panuyc
mapa, a y — ero oobem. Wy © — 101, & § — IPOIIEHT CJIOB, 3allUCAHHBIX B HOBOI opdorpaduu B
JOKYMEHTaX, JTaTUPOBAHHBIX 3TUM romoM. Mbr OyimeMm 0603HAYATEH 9TY 3aBUCUMOCTD CJIEIYIONIEH
sanuceio y = f(x). Ipyrumu cioBamu, 3Hasi 3HAYEHHE BEJIMIMHBI T Mbl MOXKEM OJHO3HAYHO
HaiiTH 3HAYEHNE BEJIMUMHBI ¥, 33/1aB HEKOTOPOE MMPAaBUJIO. 3a9acTyI0 TAKOE IIPABIJIO BBIPAXKALTCSI
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B BUJe HEKOTOPO ¢popmMysibl. Co MHOIMMY TAKUMHU IIPABIJIAMU MBI XOPOIIO 3HAKOMBI, HAIIPIMED:
y:2“+1,y:x,y:$2+7x—2i7.

Yacro GbIBaeT Tak, 9TO MbI 3HaeM 3HavYeHHe (GYHKIMU (T.e. YUCJO Y), U HAM HYXKHO HalTH
eé apryment (r.e. uncio z). Hampumep, Hac mHTepecyer, B KAKOM TOJy B HEMEIKOM si3bIKE B
okoHUaHMAX 30% IJIaroJIoB IEpBOr0 M TPETHEro JIUIA €IUHCTBEHHOI'O YHUCJIa UCIIOIb30BaJIaCh
JOITIOJIHUTEJIbHaA 6yKBa »Ee«K. I/IH])IIVH/I CJIOBaMH, 3Hasd 3aBUCUMOCTL Yy OT I, HaM HYXKHO HaliTH
06paMmnYI0 3a6UCUMOCL T OT Y, TO €CTh Takoe Bbipaxkenue ¢(y), uro g(y) = x. Ho mockosnbky
MBI 3HaeM, 4To y = f(z), To mosydaercs uro g(f(x)) = .

Ecsn 3aBucumvocts y = f(x) 3amana HeKOTOPOit hopMyInoit (HEKOTOPBIM BBIPaXKEHUEM ), 38,18
Ya HAXOXKJIEHUsT 0OPaTHOl 3aBUCKMOCTH CBOJIUTCSI K TIOMCKY BbIpazkeHus g, rakoro 4ro g(f(x)) = x.
Pasymeercsa maliTn Takyio oOpaTHYIO 3aBHCHMOCTD HE BCEr/ia BO3MOXKHO. J[e/lo B TOM, ITO MCKO-
MO€ BBIPazKeHHe ¢, ITOJKHO KazKIOMY 3HAYEHUIO Y COIOCTABJIATL €IMHCTBEHHOE 3HAYCHUE I.

Kax mMbI MO2KeM BHETH, OY€Hb MHOTHE 3HAKOMbIE HAaM (PYHKIUU He 00J1a1al0T OOPATHBIMHU.
[IpobiieMa 3aKiIIO9aeTCs B TOM, UTO Ha Beeli 06JIacTu oIpene/eHns (PYHKIMS MOKET «CKJICUBATD
TOYKMU», TO €CTb PAa3HbIM 3HAYCHUEM I COIIOCTABJIATL OJUHAKOBOEC 3HaAYCHUE Y. 9Ta CUTYyaltud
OYeHb IIOKa3aTe/bHA Ha mpuMepe DYHKIHK y = o2 Opu & = 1 u £ = —1 MbI HOJIYYaeM OIHO
u ToXKe 3HadeHme y. Kak B Takux ciydasix nocrynarh! [lepBblii 09eBUIHBIN OTBET — Or'paHU-
quBaTh 001aCTh onpeenenns dyukipn. Jlapaiite BcoMunM onpeseserne (apudmMeTunaeckoro)
KBaJIPATHOTO KODHS U3 YUCJIA G KBAJPATHBIM KOPHEM U3 HEOMPUUAMEALHO20 TUCIA G, HA3BIBA-
eTcs TaKoe Heompuyamenvroe Gucyao b, uro b?> = a. 3auem ke TpeGOBATL HEOTPHIATEIHHOCTD
qucesa a, b? IlpaBujibHO, 9TOOBI OJYIUTD 63AUMMHYI0 00HO3HAUHOCMY. Mbl orpanmanim (yHK-

o y = 2 Ha HoJyoch & > 0 ¥ MOTEpPS/IN HOoJ0BUHY HHGOPMAIUN 0 (DYHKIIHH, 384T0 IOy IH/INA

obpaTHyto bYHKIHIO Y = /.

Jlist o6paTHOl bYHKIHH ecTh crenuanbaoe oboznauenune: f~1(x). O6paTnTe BHEMAHHE, UTO
CTENEHb CTABUTCS Y CAMOTO CUMBOJIa (DYHKIMHM U [MOITOMY yKaszaHHOEe OOO3HAYEHUE HE CUUTa-
ercsi OOBIYHON apudMeTHIecKoil cremnenplo. Ecin HaM HY»KHO B BBIPaXKEHWM HAIKCATH YHCJIO,

1

obparHoe K sHavenuto byHKIMI, 510 3amuceBaercs kak (f(z)) ! = )
x

Ecan mbr 3axoTuM mocTpouTh 00paTHYIO (DYHKIUIO PO I'paduKy U3BECTHON QyHKINM Yy =
f(x) To, MOCKOIBbKY MBI Oy/eM MPOM3BOJUTH IMOCTPOCHUE HA OJHON ¥ TOi K€ KOOPMHATHOIL
IJIOCKOCTH, HaM HPUJETCs IIOMEHSITh MecTaMu nepeMenHble. V3 ncexopnoro ypasHenusi Mbl (ec-
7 obparnas dbynkimmsa K f(x) cymecTByer) MoxkeM sammcaTh = f(y). Oamaxo mociesmee
yPaBHEHUE ONUCHIBAET B TOYHOCTH TOT ke rpaduk, uro u ucxoguoe y = f(x). djst Toro, 4robbt
nocTponTh rpaduk byHkmmE y = f1(2) Hy’KHO MOMEHATh MeCTaMH TepeMeHHbIe T T Y, UTO
COOTBETCTBYET CMEHEe 0ceil KOOPJUHAT. DTO PACCYKJICHIE TPUBOJIUT K CJIEIYIONIEMY ITPABUILY:

Onpenenenne 9. I'pabuk byukimun y = f~1(x) nonyuaerca u3 rpaduka bynxmuu y = f(z)
CUMMeTpHell OTHOCUTEILHO paMoil y = x. Ecin moxydennbiii rpaduk He sBiasgercsa rpadukoM
dbynknun, HEOOGXOAUMO Y MCXOAHOM (DYHKIMM BBIIEIUTH NMPOMEXKYTKH, TJE KaxKJ0e 3HAUYCHUE
[PUHAMAETCA POBHO OJUH Pas.

IIpumep 8. Ilocrpoum rpadux dyuknuny = f _1($).
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