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I3 nammx paccyzkieHnit MoKHO ¢JIeJIaTh BBIBOJI, UTO OTOOPayKEHNE MbI
dakTyeckn paccMaTpuBaeM Kak Heornpejessgemvoe mnonsTne. Ha ca-
MOM JIeJIe TIOHSITHE «OTOOparkeHue» MOXKHO CBECTU K IOHSITHIO «MHO-
JKECTBO», HO TaKOe CBEJICHUE IPEJICTABIACT CKOpee aKaJeMUYeCKUIi,
JeM IpakTudeckuit untepec. [losTomy Ham ceifdac mnpoie BBECTH HO-
BOE Heollpe/JleisieMoe MMOHATHE, YeM CBOJIUTH €I'0 K UBBECTHBIM ITOHATUAM,
HECMOTPS Ha TO, YTO IPU 3TOM Mbl, K COXKaJEHUIO, HAPYIIaeM PUHIIUIT
«opuTBBI OKKamMay .
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CoryiacHO cTpaTeruny NPUOPUTETHONO U3y IeHUsI SKCTPEeMaIbHbIX CUTYa-

Uil ceyeT n3yUnTh HEKOTOpPble YaCTHbBIE BUABI (DYHKITAA, B YaCTHO-

CTH, 9acCTHBIE BU/IbI (DYHKIINIT HATYpPaJIbHOIO apryMeHTa 1 9YacTHBIE

BUABI (DYHKITI JAefiCTBUTEILHO3HAYHOIO apryMeHTa, a TaKxKe ajred-

pamveckue onepanun, 0yJjieBbl 1 Jormieckne QyHKIUN.
Crparerus nepexojia 0T N3yUYeHHUs OTIeILHOI0 00beKTa K cicTeMe 00b-

eKTOB IIPUBOJUT K HJiee BbIJEJEeHNUS Pa3HbIX TUIOB (DYHKIINIT, BBEJICHUS
pa3/InYHbIX Ipeobpa3oBaHuii (pyHKITNIA.
B coorBercTBUEM CO cTparerueil mOCTPOEHUsT MOJIEIN CJeyeT yCTaHO-

BUTH CTaHAAapTHBLIE (POPMBI 3aJaHNA (PYHKITUMN.

Ceitgac He OyJileM paccMaTpUBATh IIPUMEHEHNe JIPYTIX Oa30BbIX cTpaTe-

I'Uil: cTpaTerny IOMCKa aHAJIOIUMU, CTPATerny IPeJIBKYIIEeHUsI, CTPaTer i

oboralieHus MoJIe/Id, CTPaTeruil CMEHbI PoJieil 1 NPUOPUTETOB.



I.2. HanpaByieHus: pa3BuTus NCCJIeJTOBAHNS !
Bocnonpsyemcss 6a30BBIMU MCCJIEIOBATEILCKIMU CTPATET UMM,
CoryiacHO cTpaTeruny NPUOPUTETHONO U3y IeHUsI SKCTPEeMaIbHbIX CUTYa-

Uil cjie/lyeT N3yUnTh HEKOTOpble YacTHbIE BUAbI (DYHKITUI, B 9aCTHO-

CTH, YacTHBbIE BUAbI (DYHKIINI HATYPAJLHOTO apryMeHTa I YacTHBIe

BUABI (DYHKITI JAefiCTBUTEILHO3HAYHOIO apryMeHTa, a TaKxKe ajred-

pamveckue onepanun, 0yJjieBbl 1 Jormieckne QyHKIUN.
Crparerus nepexojia 0T N3yUYeHHUs OTIeILHOI0 00beKTa K cicTeMe 00b-

eKTOB IIPUBOJUT K HJiee BbIJEJEeHNUS Pa3HbIX TUIOB (DYHKIINIT, BBEJICHUS
pa3/InYHbIX Ipeobpa3oBaHuii (pyHKITNIA.
B coorBeTcTBUM cO cTpaTerneil MOCTPOCHUST MOJEIHN CJIEIYeT yCTaHO-

BUTh CTaHAapTHBIE (PDOpPMBI 3adaHns PYyHKITIN.

Hayxka paboTaeT TosibKko ¢ naHMpOpManmeil, nMeroneil craniapTHbBIN, TH-

noBoit Bu. IlosTomy nauném c...



I.2. HanpaByieHus: pa3BuTus NCCJIeJTOBAHNS !
Bocnonpsyemcss 6a30BBIMU MCCJIEIOBATEILCKIMU CTPATET UMM,
CoryiacHO cTpaTeruny NPUOPUTETHONO U3y IeHUsI SKCTPEeMaIbHbIX CUTYa-

Uil cjie/lyeT N3yUnTh HEKOTOpble YacTHbIE BUAbI (DYHKITUI, B 9aCTHO-

CTH, YacTHBbIE BUAbI (DYHKIINI HATYPAJLHOTO apryMeHTa I YacTHBIe

BUABI (DYHKITI JAefiCTBUTEILHO3HAYHOIO apryMeHTa, a TaKxKe ajred-

pamveckue onepanun, 0yJjieBbl 1 Jormieckne QyHKIUN.
Crparerus nepexojia 0T N3yUYeHHUs OTIeILHOI0 00beKTa K cicTeMe 00b-

eKTOB IIPUBOJUT K HJiee BbIJEJEeHNUS Pa3HbIX TUIOB (DYHKIINIT, BBEJICHUS
pa3/InYHbIX Ipeobpa3oBaHuii (pyHKITNIA.
B coorBeTcTBUM cO cTpaTerneil MOCTPOCHUST MOJEIHN CJIEIYeT yCTaHO-

BUTh CTaHAapTHBIE (PDOpPMBI 3adaHns PYyHKITIN.

Hayxka paboTaeT TosibKko ¢ naHMpOpManmeil, nMeroneil craniapTHbBIN, TH-

noBoit Buj. IlosTomy Hauném c

BbIJIeJICHUSI CTAHAAPTHBIX (bopM 3aganus PyHKITIN.



II. «CranmapTable» cnocoObl 3aJaHnd (PYHKINN
OOBITHO PUMEHSIOTCA CJIEIYIONIE TUIIOBbIE CIIOCOOBI 3adaHnsd (PyHK-
N,



I1.1. 3aganue dpyukiuu: dopmysa

BBIPA2KEHUE nan ®POPMYJIA. 1o Hanbosiee yacTo BcTpeya-
IOIUIiCcS MaTeMaTHKe CIocod 3aaHust (DYHKIINH,



I1.1. 3aganue dpyukiuu: dopmysa

BBIPA2KEHUNE nan POPMVYJIA. Hampuwmep, dbopmya
f(x) = sin® x npejcTaBIgeT coboit MMEHHO TaKoil CIOCO0 3a1anns (DyHK-
nuu. [lepemennasi, BMeCTO KOTOPO# HaJIO0 MOJICTABIATH JIEMEHT U3 00-
Jactu onpesesenust GYHKINE (B JaHHOM TIPUMEPE 9TO X), HA3BIBACTCS
aprymenToM (pyHKImu. [Ipn 3T0M FBHO yKa3bIBAETCs HPOLELYPa 6bi-
yucaenus 3uaderns f(x) GyHkipn f Ha aprymenTe x, TOYHee, U
JTI000M 3nauenuu apeymerma. PakTHIECKH STUM CIIOCOOOM Mbl YKa3bi-
BaeM NPa6UA0 BbIYUCIEHHs] 3HadeHns (QYHKIUKM [ IpU MPOU3BOILHOM
3HAYEHUM apryMeHTa X



I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE niim ®POPMYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

Tabymia 3HadeHnit pyHKIUNT OJHOIO apryMeHTa COCTOHUT, KaK IpaBU-
JI0, U3 JIBYX CTPOK. B 1epBoii cTpoke mepedncysitorcs ece (!) snemeHTsl
00J1aCTH OIIPEeJIe/IEHUs], a BO BTOPOI CTPOKE — COOTBETCTBYIOIINE UM 3Ha-
qeHunst (PYHKINN, [IPU 3TOM COOTBETCTBYIOIIEE 3HAUEHUE 3aIUChIBACTCS
HEIIOCPEICTBEHHO 110/ 3HaYeHneM apryMeHTa.



I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE niim ®POPMYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

Tabymia 3HadeHnit pyHKIUNT OJHOIO apryMeHTa COCTOHUT, KaK IpaBU-
JI0, U3 JIBYX CTPOK. B 1epBoii cTpoke mepedncysitorcs ece (!) snemeHTsl
00J1aCTH OIIPEeJIe/IEHUs], a BO BTOPOI CTPOKE — COOTBETCTBYIOIINE UM 3Ha-
qeHunst (PYHKINN, [IPU 3TOM COOTBETCTBYIOIIEE 3HAUEHUE 3aIUChIBACTCS
HEIIOCPEICTBEHHO 110/ 3HaYeHneM apryMeHTa.

z |=3] 42
flx)| of=1]1]

Hanpuwmep, eciin dyukius f 3agaHa radmieit TO

f(—3): ) f(4): ) f(2): )
D(f) = . E(f) =




I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE niim ®POPMYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

Tabymia 3HadeHnit pyHKIUNT OJHOIO apryMeHTa COCTOHUT, KaK IpaBU-
JI0, U3 JIBYX CTPOK. B 1epBoii cTpoke mepedncysitorcs ece (!) snemeHTsl
00J1aCTH OIIPEeJIe/IEHUs], a BO BTOPOI CTPOKE — COOTBETCTBYIOIINE UM 3Ha-
qeHunst (PYHKINN, [IPU 3TOM COOTBETCTBYIOIIEE 3HAUEHUE 3aIUChIBACTCS
HEIIOCPEICTBEHHO 110/ 3HaYeHneM apryMeHTa.

z |=3] 42
flx)| of=1]1]

Hanpuwmep, eciin dyukius f 3agaHa radmieit TO

f(—3):O7 f(4): ) f(2): )
D(f) = . E(f) =




I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE niim ®POPMYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

Tabymia 3HadeHnit pyHKIUNT OJHOIO apryMeHTa COCTOHUT, KaK IpaBU-
JI0, U3 JIBYX CTPOK. B 1epBoii cTpoke mepedncysitorcs ece (!) snemeHTsl
00J1aCTH OIIPEeJIe/IEHUs], a BO BTOPOI CTPOKE — COOTBETCTBYIOIINE UM 3Ha-
qeHunst (PYHKINN, [IPU 3TOM COOTBETCTBYIOIIEE 3HAUEHUE 3aIUChIBACTCS
HEIIOCPEICTBEHHO 110/ 3HaYeHneM apryMeHTa.

z |=3] 42
flx)| of=1]1]

Hanpuwmep, eciin dyukius f 3agaHa radmieit TO

f(—3):O7 f(4):_17 f(2): )
D(f) = . E(f) =




I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE niim ®POPMYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

Tabymia 3HadeHnit pyHKIUNT OJHOIO apryMeHTa COCTOHUT, KaK IpaBU-
JI0, U3 JIBYX CTPOK. B 1epBoii cTpoke mepedncysitorcs ece (!) snemeHTsl
00J1aCTH OIIPEeJIe/IEHUs], a BO BTOPOI CTPOKE — COOTBETCTBYIOIINE UM 3Ha-
qeHunst (PYHKINN, [IPU 3TOM COOTBETCTBYIOIIEE 3HAUEHUE 3aIUChIBACTCS
HEIIOCPEICTBEHHO 110/ 3HaYeHneM apryMeHTa.

z |=3] 42
flx)| of=1]1]

Hanpuwmep, eciin dyukius f 3agaHa radmieit TO

f(—3) - 07 f(4) - _17 f(2) — 17
D(f) = . E(f) =




I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE niim ®POPMYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

Tabymia 3HadeHnit pyHKIUNT OJHOIO apryMeHTa COCTOHUT, KaK IpaBU-
JI0, U3 JIBYX CTPOK. B 1epBoii cTpoke mepedncysitorcs ece (!) snemeHTsl
00J1aCTH OIIPEeJIe/IEHUs], a BO BTOPOI CTPOKE — COOTBETCTBYIOIINE UM 3Ha-
qeHunst (PYHKINN, [IPU 3TOM COOTBETCTBYIOIIEE 3HAUEHUE 3aIUChIBACTCS
HEIIOCPEICTBEHHO 110/ 3HaYeHneM apryMeHTa.

z |=3] 42
flx)| of=1]1]

Hanpuwmep, eciin dyukius f 3agaHa radmieit

f(—3):O7 f(4):_17 f(2):17
D(f>:{_37472}7 E(f):

TO




I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE niim ®POPMYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

Tabymia 3HadeHnit pyHKIUNT OJHOIO apryMeHTa COCTOHUT, KaK IpaBU-
JI0, U3 JIBYX CTPOK. B 1epBoii cTpoke mepedncysitorcs ece (!) snemeHTsl
00J1aCTH OIIPEeJIe/IEHUs], a BO BTOPOI CTPOKE — COOTBETCTBYIOIINE UM 3Ha-
qeHunst (PYHKINN, [IPU 3TOM COOTBETCTBYIOIIEE 3HAUEHUE 3aIUChIBACTCS
HEIIOCPEICTBEHHO 110/ 3HaYeHneM apryMeHTa.

— 412
Hanpumep, eciin pyuxknusa f 3ajana Tadumeit u : ,
f(x)| 0|—=11

f(—3) =0, f(4) = -1 f(2) =1,
D(f) = {_3747 2}7 E(f) = {O’ —1, 1}'

TO




I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE nan POPMVYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

Ciegyer oTMeTUTh, UTO TabJuIa He Bcerja uMmeeT Takoil Buj. ¥ Bac,
HaBepHoe, eCTh UJIN ObLIa TeTpaJiKa, Ha 3a/Hell 00J102KKe KOTOPOil IpHrBe-
JeHa Tabsma ymMHoxkenus. Ona 3ajaHa nnade. OTMeTrM, 9T0 TabIuIeil
VMHOZKeHUsT 3aj1aercst byukimsa f(x,y) = & -y OT JIBYX [ePEMEHHBIX, ee
00J1aCTb ONpPeJe/ICHUsT COCTOUT U3 nap yuces. OOBIYHO NPH 3aJaHnn Tab-
Junell 3HadeHuit PyHKIUN JIBYX MepeMeHHbIX (TO ecThb (dbyHKIuu f Ta-
koit, uro D(f) = A X B) sra Tab/uia 3HaUeHU{T MeeT CJIe Iyl BUT;

yi |- flx,y;)




I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA
BBIPAKEHUWE nau ®OPMVJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.
Hanpuwmep, jist dyukiun f(z,y) = x -y, vie
D(f)={-1,0,1} x {—1,0,1} Tabsumy 3HaueHuii MOXKHO 3alNCATb B

yY\z|—1 0 1
—-1]1 0 —1 . .
P I Takoit Buji TaOMUIBI 3HAUEHUTT Jiist PYHKIUHT
I =10 1

JIBYX IIePEMEHHBIX OOBIYHO YyjI00Hee TabJIMIbl 13 JIBYX CTPOYEK:

(z,y) | (=1;,-1) (=1;0) (=1;1) (0;=1) (0;0) (0;1) (1;—=1) (1;0) (1;1)
Fl,y) 1 0 —1 0 0 0 —1 0 1




I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE nan ®POPMVJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

OTmMmeTuM OJIMH BayKHBII haKkT: mabiuyetl, Kax npasuio, Heav3s 3a0a-
samv GYHKUUI ¢ beckoHeuHot obaacmbvio onpedeserus, 3a NCKIIOTeHN-
eM cJiydas, KOrJa



I1.2. 3aganune pyukium: Tadbanma 3HaAUeHIIA

BBIPA2KEHUNE nan POPMVYJIA.

TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.

OTMeTHM OJIUH BayKHbIIT PaKT: mabauyel, Kax npasulo, HEAb3A 360a-
6ambv PyHKUUI ¢ beckoneunoti obaacmvio onpedescrus, 3a UCKIOIEHN-
eM cJiydas, KOrJa
PYHKIINSA UMeeT «Pery/sipHbIfl BUI», T.e. 110 PparMeHTy ydacTKy Tab-
JIMIIBI €€ 3HAUEHUI MOXKHO IIOHSATH COOTBETCTBYIONIYIO 3aKOHOMEPHOCTD,
Kak, HAIIpUMeD, JJis1 apudPMeTUIeCcKOl 1 reOMeTPIIeCKOI IIporpec-

CUI.



I1.3. 3aganne dpyukiun: rpaduk
BBIPA2KEHUNE nan POPMVYJIA.
TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.
I'PA®UK. Iloxyunm onpeneaeHne rpadpnka GyHKOINN?



I1.3. 3aganne dpyukiun: rpaduk
BBIPA2KEHUNE nan POPMVYJIA.
TABJINIIA. Ee eme Ha3biBaloT TAdIUIE 3HAUEHIIA.
I'PA®UK. Iloxyunm onpeneaeHne rpadpnka GyHKOINN?

Omnpenenenne 2. I'pacdbukom ¢ynrxuyuu f Hasvisaemces MmHorcecmeo
Mouex NAOCKOCMAU € K0OPOUHAMAMU ([C, f (:c))
Paccmorpum npumep?



I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

[Ipn n3yvuennn Toi rj1aBwl 0 3TOI0 MOMEHTa OCHOBHAas Harpys3Ka MpH-
XOJIJIaCh, B OCHOBHOM, Ha, JIEBYIO IIOJIOBUHY MO3Ta, OTBEYAIOIIYIO 38, JIO-
rudeckoe Mbliuierune. [Ijst Toro 4Todbl yCBOUTH MaTepualsl, HeOOXOIIMO,
9TOOBI MOJAK/IIOUYIIACH IIpaBasl IOJOBIUHA MO3ra — 0Opa3HOe MbIIILICHUE,
MHTYHUINA 1 T.11. Hajo, uTobnl y Bac copmupoBasiach cucreMa Mojeneit
n3ydaeMoro moHsaTus. Mbl npejjiaracM JaBa THIIA «MOJAEJEH» TOHATHS

dyHKIIN,



I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN
B mumaMmaeckmx MojessiX (pyHKIUs f IPejcTaBisieTcss «IepHbIM
SIIKOM», Ha BXOJ] KOTOPOT'O MOJIAETCST X, a Ha BbIXoje mnojydaeMm f(x).



I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

B mumaMmaeckmx MojessiX (pyHKIUs f IPejcTaBisieTcss «IepHbIM
SIIKOM», Ha BXOJ] KOTOPOT'O MOJIAETCST X, a Ha BbIXoje mnojydaeMm f(x).

[Ipumep — zajianne PyHKINHT BhIpayKeHneM. KpoMe MpUBBIYHBIX BhIPa-
JKeHnit Tima £ — 22, MOTyT OBITH BEIPasKeHNS JIPYTHX THIIOB. Harpumep,
MOZKHO 3aJ1aTh HEKOTOPY10 (PYHKIINIO TaKOil cA06€cH0T (POPMYIIOii: «0TOD-
paxkeHne h Kaykjoit nudpe craBUT B COOTBETCTBUE KOJIUIECTBO OYKB B
PYCCKOM CJIOBE, 0003HATAIONIEM 3Ty PPy ».



I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

B mumaMmaeckmx MojessiX (pyHKIUs f IPejcTaBisieTcss «IepHbIM
SIIKOM», Ha BXOJ] KOTOPOT'O MOJIAETCST X, a Ha BbIXoje mnojydaeMm f(x).

[Ipumep — zajianne PyHKINHT BhIpayKeHneM. KpoMe MpUBBIYHBIX BhIPa-
JKeHnit Tima £ — 22, MOTyT OBITH BEIPasKeHNS JIPYTHX THIIOB. Harpumep,
MOZKHO 3aJ1aTh HEKOTOPY10 (PYHKIINIO TaKOil cA06€cH0T (POPMYIIOii: «0TOD-
paxkeHne h Kaykjoit nudpe craBUT B COOTBETCTBUE KOJIUIECTBO OYKB B
PYCCKOM CJIOBE, 0003HATAIONIEM 3Ty PPy ».

OrimunTesibHasl 4epra «JUHAMUIECKUX MOoJe/ieil»: 4eTKO BbIJesIeHO,
KyJla HaJI0 TIOJICTABJISITH 9JIEMEHT 13 00JIaCTH OIpe/Ie/IeHnsT (HalpuMep,
pu 3aJlaHui PYHKINUKU BbIPayKeHUEM STOT SJIEMEHT HaJI0 I10JCTaBJISITh
BMECTO apryMenTa (byHKIUK), 1 TJe TOoIyduM 3HadeHne (DyHKIUN.



I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

B crarmaeckmx Mojie/siX KaKuM-JI100 0bpa3oM n3o0parkaeM MHOZKe-
crBa D(f) u E(f) n kakum-1160 00pa3oM yKasbIBaeM, KaK OCYIIeCTB/IsI-
eTcst oTobpakeHue. PaceMoTpenHoii Boinie (GyHKIUN f MOYKHO ITOCTaBUTh
B COOTBETCTBUE



I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

B crarmaeckmx Mojie/siX KaKuM-JI100 0bpa3oM n3o0parkaeM MHOZKe-
crBa D(f) u E(f) n kakum-1160 00pa3oM yKasbIBaeM, KaK OCYIIeCTB/IsI-
eTcst oTobpakeHue. PaceMoTpenHoii Boinie (GyHKIUN f MOYKHO ITOCTaBUTh
B COOTBETCTBUE

0123456789



I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

B crarmaeckmx Mojie/siX KaKuM-JI100 0bpa3oM n3o0parkaeM MHOZKe-
crBa D(f) u E(f) n kakum-1160 00pa3oM yKasbIBaeM, KaK OCYIIeCTB/IsI-
eTcst oTobpakeHue. PaceMoTpenHoii Boinie (GyHKIUN f MOYKHO ITOCTaBUTh
B COOTBETCTBUE

01234567

CXEeMY: SHE

TabJIAITY




I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

B crarmaeckmx Mojie/siX KaKuM-JI100 0bpa3oM n3o0parkaeM MHOZKe-
crBa D(f) u E(f) n kakum-1160 00pa3oM yKasbIBaeM, KaK OCYIIeCTB/IsI-
eTcst oTobpakeHue. PaceMoTpenHoii Boinie (GyHKIUN f MOYKHO ITOCTaBUTh

B COOTBETCTBUE

01234567

CXEeMY: SHE

TabJIAITY
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I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

Takum 00pa3oM, B CTATUYECKUX MOJIEJIAX U 3HAUEHUS apryMeHTa, U
3HAUEHUsI OTOOparKeHUsl «pa3Ma3aHbl», TO €CTh HE BBIJIEJIEHO «MeCTO, Ky-
JIa [IOJICTAB/ISATD 9JIEMEHT» U3 00JIaCTU OlIPEJIe/ICHUSI.

Yrobwl HaiiTi h(2) 110 BHITIEPUBEICHHOT Tab/THIe, HAJI0 HAUMU B TIep-
BOIl CTpOKe YMC/I0 2, U TOT/la B COOTBETCTBYIOIIEM CTOJIOIE BO BTOPOI
CTPOKEe HAaXOAUM 3HadeHne PYHKINT — dncjio 3. Ecnn dyukmus h 3ama-
Ha dopmysioit (HarpuMep: «udpe CTAaBUTCS B COOTBETCTBUE KOJNIECTBO
OYKB B PYCCKOM CJIOBE, 0003HAYAIONIEM 9TV (DY >» ), CATYAIUST TIPHHIH-
IUAJIbHO JIpyras: K mudpe «2» IpUMeHsieM 9Ty IPOLEeAypy, He Tpedyio-
Y10 IOKNCKa TUPPHI 2 B «00bEKTE», COOTBETCTBYIOIIEM 00JIACTH OIIpe/Ie-
nenust pyHKINU (HarnpuMep, cTpoke tabsmis). [lomydaem, ato quciy 2
COOTBETCTBYET CJIOBO <«JIBa», BBIUUC/ISIEM KOJIMYECTBO OYKB B HEM: 3 U
nojiyuaeM 3Hadenne h(2).

Paccmorpum nipumep?



I1.4. CratTudeckue n JuHaMHU4YeckKne MoJaesn (pyHKINN

Takum 00pasoM, B CTaTHYCCKUX MOJEJAX U 3HAYCHUS apryMeHTa, U
3HAYEHUsI OTOOPAYKEHMs «PAa3Ma3aHbl», TO €CTh HEe BBIJAEJIEHO «MECTO, KY-
718 TIOJICTABJIATE SJIEMEHT» U3 00JIaCTH OIPEICICHIS.

Eme npumep crarnueckoit mojenn — rpaduk dyakimn. Hamommmm,
qT0 rpaduk PYHKIUAU h — 39M0 MHOMHCECME0 MOYEK NAOCKOCTU C
xoopdunamamu (x, h(x)).

Paccmorpers npumep?



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia
Hacto B yueOHMKaX, COOpHMKaX 3ajad M SK3aMEHAIMOHHBLIX Ouse-
Tax MOXKHO IMPOUIUTATh (ppasbl THIIA «(DYHKIWS SiNx...» WK «(DYHKIIA
f(x) = 2%..» Ha camoM Jiesie B 9THX CIydasX CJe0Bajo Obl HAIUCATD
qTO-HUOY/Ib TUIA «PYHKIMS SiN» WM COOTBETCTBEHHO «pyHKINs [, 3a-
nannast evipasiceruem f(x) = x%..», wm «pyHkius f, 3ajannast Gopmy-

a0t f(x) = 2%



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia
Yro o3HavaeT B IOC/IETHEM CIYyYIAE TEPMUH GbPAHCEHUE!



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

Yro o3HavaeT B IOC/IETHEM CIYyYIAE TEPMUH GbPAHCEHUE!

HO,H BbIpazK€EHHNEM IIOHUMaCTCA HEKOTOPOE «CJIOBO», IIOCTPOCHHOE B CO-
OTBETCTBHUU C IIPpaBUJIaMU1 COOTBGTCTBYIOH_[eﬁ rpaMMaTHUKH.



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

HO,ZL BbIpazxK€EHHNEM IIOHUMACTCA HEKOTOPOE «CJIOBO», IIOCTPOCHHOE B CO-
OTBETCTBUU C lIpaBUJIaMH COOTBGTCTB}/IOHJ;GP’I rpaMMaTHUKH.

IIpejrosaraercsi, 4To Mbl IMeEM JIEJI0 C HEKOTOPBLIM <«aJi(paBUTOM» U
COBOKVIIHOCTBIO I'PaMMaTHUY€CKUX IIPpaBMWJI, B COOTBETCTBUN C KOTOPbLIMHA
HEKOTOpPbIE «CJIOBa», COCTaBJIEHHbLIEC N3 <<6YKB>> 9TOI'O aﬂCb&BI/ITa, CHUTa-
IOTCA I'paMMaATHUYCECKN IIPpaBUJIBHBIMMA, a HEKOTOPbIE — <«HEIIPpaBWJIbHbI-
MW», TO €CTh HAPYIIAIONINMU IPpaBUJIa UCIOJIB3YEMOl TPAMMATUKHA.



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

HO,ZL BbIpazxK€EHHNEM IIOHUMACTCA HEKOTOPOE «CJIOBO», IIOCTPOCHHOE B CO-
OTBETCTBUU C lIpaBUJIaMH COOTBGTCTByIOH[efI rpaMMaTHUKH.

Fpammamun%%u npasuasbHo NOCMpoeHHbIE CA06A HA3bLEATOMCA BbIPa-
2KEHNAMMN.

Hanpumep, ecin pedb uIeT 0 PYCCKOM S3bIKE, TO BBIPAXKEHHS — 9TO
cJioBa, (bpasbl, IPeJJIOXKEeHNsT U I0CJIe/I0BATE/IbHOCTU TPEJIJIOYKEHUI, 110~
CTpOEHHBIE ¢ cobIIofiecHneM (hOPMaJILHBIX MPaBUI PYCCKOIO d3bIKa: Op-
dorpacdun, nyHKTyanu 1 T.II.



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

HO,ZL BbIpazxK€EHHNEM IIOHUMACTCA HEKOTOPOE «CJIOBO», IIOCTPOCHHOE B CO-
OTBETCTBUU C lIpaBUJIaMH COOTBGTCTB}/IOHJ;GP’I rpaMMaTHUKH.

Fpammamuu%%u npasuasbHo NOCMpoeHHbIE CA06A HA3bLEATOMCA BbIPa-
2KEHNAMMN.

Hac ceiigac ne mHTEpecyeT cMmbiCA BHICKA3LIBAHU, B JAHHLI MOMEHT
BaKHA (POPMANOHAA, 2PAMMAMUNECKAA TTPABUILHOCTD.



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

HO,ZL BbIpazxK€EHHNEM IIOHUMACTCA HEKOTOPOE «CJIOBO», IIOCTPOCHHOE B CO-
OTBETCTBUU C lIpaBUJIaMH COOTBGTCTB}/IOHJ;GP’I rpaMMaTHUKH.

Fpammamuu%%u npasuasbHo NOCMpoeHHbIE CA06A HA3bLEATOMCA BbIPa-
2KEHNAMMN.

Hac ceiigac ne mHTEpecyeT cMmbiCA BHICKA3LIBAHU, B JAHHLI MOMEHT
BaKHA (POPMANOHAA, 2PAMMAMUNECKAA TTPABUILHOCTD.

Y 6opobves no wecmov 1Hoe — TpaMMaTHICCKH MTPABUJIBHOE <«CJIOBOY»
(rpobest MexKIy c/loBaMil cauTaeTcs «OyKBoOii» ), TO ecTh 3Ta (pasa sB-
JIAETCA BbIPazKEHNECM. HO 9TO BbIPazKCHHUE ABJIACTCA HEBEPHBIM 110 CMbBICAY
, TO €CTb HEBEPHbLIM C TOYKHN 3PEHUA CEMAHMUKU.



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

[Toy1 BeIpazKeHneM MOHUMAETCSI HEKOTOPOE «CJIOBO», IIOCTPOCHHOE B CO-
OTBETCTBUU C IPABUIAMU COOTBETCTBYIONIECH I'PaMMATHKHY.

Ipammamunecku npasuibio NOCMPOEHHvLe CAOGA HA3bIGAIOMCA BhIPa-
SKCHUSMU.

Hac ceiiuac e unrepecyer cmuicA BLICKA3LIBAHUS, B JaHHDLI MOMEHT
BayKHA (POPMANOHAA, 2PAMMATNUYECKAA TPABUILHOCTD.

YV 6opobves no wecmsv 102 — IPpAMMATHYCCKE NPABUILHOE <CJIOBOY»
(rpobest MexKIy c/loBaMil cauTaeTcs «OyKBoOii» ), TO ecTh 3Ta (pasa sB-
JgeTes BpipazkenueM. Ho 9To BelpakeHue aBJisieTCst HeBEPHBIM 110 CMbICAY
, TO €CTh HEBEPHBLIM C TOYKM 3PECHUA CEMAHMUKI.

A ¢J10BO 6apobeti BhIparKeHneM He siBJISIETCsI, KaK 1 dppasa 6opobeti, no-
TOJCAA HA NMUYKU, TAK KAK B IOCJICHEM CJIydae He COIJIACYeTCst POJL Cy-
MECTBUTETHLHOTO (BOpoHeit — My»KCKOTO POJia) ¥ IPUJIAraTeIbHOTO (OKOH-
JaHue -ast B CJIOBE NOTONHCAA).



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

[Tost BeIpazkeHreM MTOHUMAETCST HEKOTOPOE «CJIOBO», TIOCTPOEHHOE B CO-
OTBETCTBUU C MPaBUJIaAMI COOTBETCTBYIOIIEH IpaMMATHKI.

I’pammamuecku npasusbHO NOCMPOEHHBLE CAOGA HA3bIGAIOMCA BHIPa-
YKEHUSIMU.

EcTh cBOM rpaMMaThHdecKne TpaBujia Jyisi TeOMETPUIeCKHX (a 0Co-
OEHHO TeXHUYECKUX) deprexkeil. Ecam pedb miaer O s3bIKe IKOJIb-
HOII MaTeMaTHKH, TO BbIpaskeHHst uMeloT Buj 2sin’z, 1 — cos2z,
log, 5 (% — 1) + 5c0s® /22 + 3 < x — 2 u n.i. Croso sin(x] - —2 Bbipa-
YKEHIEM He STBJISETCSI,



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

Paccmorpum  110/ipobHee  MaTeMaTHUecKne BbIpaKeHus (B paMKax
IMKOJIbHON MaTeMaTuku). HekoTopbie «cjioBay, TO €CTh MOC/Ie0BATE b
HOCTH OYKB, MOI'YT MMETb CIeluabHbIi cMbici. Hampumep, mocsienno-
BaTEJILHOCTL OYKB sin 0OBIYHO 0OO3HAYaeT OTJeIbHOe c10BO. st Toro
9TO0BI OTJIMYUTH €0 OT CJIOBa SN B CUTYaIlMH, KOIJI[a OHO 0003HA4YaeT
npouseedenue NMepPeMeHHbIX S, %, 7, TOUYKY, 0003HAUAONLYI0 YMHOYKEHIE,
JIydiie He OlycKaTb, U MHIcaTh S - 1 « N.



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

CiiestyeT OTIMYaTh HOHSITUS Suipascerue 1 hopmyaa. OTMETUM, UTO
dbopmysa — Mo eucKasveanue, TO €CTh Ppasa, OMHOCUMENBHO KO-
MOPOTl OCMBICAEHHBIM ABAACNCA BONPOC O MOM, GEPHA AU IMA YPa3a .
Hanpumep, 22 — 1 = 2 — 310 dopmyaa, 5i(z? + 1) u 4 < 2 — Toxke dop-
MyJibl. [j1st Toro aTobbl hpasa OblIa OCMbBICJICHHO (MHAYE OHA HE MOZKeT
OBITH BBICKA3BIBAHUEM ), HaJI0, YTOOBI OHa ObLIA MOCTPOEHA B COOTBET-
CTBUM C HEKOTOPBHIMHU I'PAMMATHYECKUMMU IpaBuiaMu. Takum obpasoM,
DopMyave — 2Mo wacmuwvlil CAYatl vparcenul.



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia
B maremaruke cpein BblparkKeHUil, KpoMe BBbICKA3BIBAHUI, 0COD0 BbI-
JeJIdI0T elle apI/I(l)MeTI/I‘IeCKI/Ie BblpazKeHn:d (STO BbIpazK€HHWs TUIIa

1+2-3, (5—-1):2, 7%42 1 T.11.) U aJirebpamvecKkue BbIPaXKeHUsi

9
z(x° —log, x
(9TO BbIpayKeHUsT TUIIA T — y2, ( FT &3 ) 1 T.IL).




I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia
B maremaruke cpein BblparkKeHUil, KpoMe BBbICKA3BIBAHUI, 0COD0 BbI-
JeJIdI0T elle apI/I(l)MeTI/I‘IeCKI/Ie BblpazKeHn:d (STO BbIpazK€HHWs TUIIa

1+2-3, (5—-1):2, 7%42 1 T.11.) U aJirebpamvecKkue BbIPaXKeHUsi

9
z(x° —log, x
(9TO BbIpayKeHUsT TUIIA T — y2, ( FT &3 ) 1 T.IL).

Apudmerndeckne u ajaredOpandecKrie BblparKeHus PeICTaB/IsiioT co0oi
JaCTHBIN c/Iy4ail TEPMOB.

Tepm — TepMun usz mamemamuseckots A02UKU.



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia
B maremaruke cpein BblparkKeHUil, KpoMe BBbICKA3BIBAHUI, 0COD0 BbI-
JeJIdI0T elle apI/I(l)MeTI/I‘IeCKI/Ie BblpazKeHn:d (STO BbIpazK€HHWs TUIIa

1+2-3, (5—-1):2, 7%42 1 T.11.) U aJirebpamvecKkue BbIPaXKeHUsi

9
z(x° —log, x
(9TO BbIpayKeHUsT TUIIA T — y2, ( FT &3 ) 1 T.IL).

Dopmyave B si3bIKaxX IMPOIPAMMHUPOBAHKS YaCTO HA3bIBAlOT JIOTHYe-
CKUMU BbIpaxkeHusMu. TakuM obpazoM, nanpumep, ¢ — 2 < 2 — 310
JIOrUYIecKoe Bbipazkenue win gopmysia. Cpean JIOTMIeCKuX BblparKeHuit
0c000 OTMETHUM PaBeHCTBO U HepaBeHCTBO. JIeBoil 4acTbIo HepaBeHCTBA
WM PaBEHCTBa Ha3bIBACTCS aJredpandecKoe BbIpazKeHue, CTOsIIee CAe-
60 OT COOTBETCTBYIOIIEIO 3HAKa OTHOIIeHUs: <, <, >, >, =, #. CooTBer-
CTBEHHO ITPaBOil 9aCTbIO HEPABEHCTBA WM PABEHCTBA HA3bIBACTCS aJl-
rebpanyeckoe BbIpazKeHue, CTosiIee cnpasa OT COOTBETCTBYIONIEr0 3HaKa
OTHOIIeHUs: <, <, >, >, =, £,



I1.5. 3aganue pyukiun Buipaxkeauem. @opmyia

PaccMmorpuM emaica Bolpaxkenuit tTumna lg (332 + 1) — 5 u T.11. BrIpaxka-
SICh «II0-HAYYHOMY», 00paTUMCd K CeMaHmMuUke MaTeMaTHIeCcKX BhIpa-
yKeHuit, 3ajgatomux dyakunn. Ppasa dynkyus f 3adara svipasrtceruem
f(x) = 2* — x o3HAYaeT, YTO MBI SIBHO YKA3bIBAEM CIOCOO BBHIUHMC/ICHUSI
3Havenus Gynryuy f Ha IPOU3BOJILHOM 3JIeMEHTE 00JIaCTH OIPEICICHUS
HA/I0 9TOT 9JIEMEHT I0JCTaBUTh BMECTO apryMeHTa (DYHKINK, B JAHHOM
IpuMepe — BMECTO OYKBBI .

Paccmorpum npumep?



I1.5. Baganne pyukiun BbipaxkKenuem. @opmysia

Sleno, uro Beipakenust f(x) = x? — z u f(t) = t* — t 3a1a10T Oy U TY
»Ke PYHKINIO, IPOCTO B IIEPBOM CJIydae B Ka4eCcTBe apryMeHTa (PyHKIIN
MCIIOJIb3YETCsT CUMBOJI &, a BO BTopoM — t. Ha pesyibrare swvruucaerus
aHaverus PYyHKIUI 3T0 He oTpas3uTes. VI B TOM, U B IpYTOM CIydae HOJTy-
M f(3) = 3% — 3 = 6, IPOCTO B LIEPBOM CJIyYae Mbl UUCJIOM 3 3aMeHUIN
OYKBY &, a BO BTOpoM — OYKBY t. I13 3T0ro nmpumepa ciejyer, 9To 0003Ha-
deHre apryMeHTa MOZKeT ObITh MPAKTHIECKH JTFOObIM (KpOMe ecTecTBeH-
HbIX uCKodernit: 0,1, ..., cos,...), npu 5ToM (QYHKIUS HE U3MEHUTCSI.
To ectn dbopmynnl f(z) =22 —x, f(t)=t>—t, f(s)=35>—5su T
3aJ1al0T 00HY U my orce pynruyuo f.



I1.6. ToxkmecTBeHHBbIE ITPpe0Opa30BaHNIS

> — z npu Buiuncaennn f(3) =3* -3 =6

BameruM, uto s f(z) = x
MBI He OCTABIJIN B OTBETE «CJIOBO» 32 — 3, a IpeoOdpa30oBallll ero B COOT-
BETCTBUU C TIPABUIAME apuPMETHKE (9T MpaBUa HOCIT TPAMMATHIE-
CKUMA XapaKTep). Ho mHorme ms rakux npeobpas3oBaHUil MOXKHO IPOJie-
JIaTh HE TOJIbKO NOCAe MOACTAHOBKHU YHCJIa BMECTO apryMeHTa, HO U 0o

9TOr'0, «B ODIIEM BHJIE>.



I1.6. ToxkmecTBeHHBbIE ITPpe0Opa30BaHNIS

fcHo, aro Beipazkenune x(x — 1) 3ajaeT Ty ke (DYHKIHIO, ITO U BbIpa-

KeHue 332 — I, IOTOMY 4YTO IIpU KazK/IOM 3Ha4Y€HHNUN HepeMeHHOﬁ X 3Ha-

2 _ . Ta-

qeHne BbIpakeHust r(x — 1) paBHO 3HAYEHUIO BBIPAYKEHUS &
KM 00pa30M, K BBIPAyKCHNIO, 3aJaioneMy (DYHKIMIO, MOYKHO IpUMe-
HATH HEKOTOpbIe IpeobpasoBanus. TakuMmu npeobpa3soBaHusMu, HAlPU-
Mep, ABJIAIOTCA: BIHECCHUE 32 CKOOKY 0OIIero MHOXKUTEIS, IIPUMEHEeHNe

2 =1—cos’z

dopMyT cokpalieHHOTO YMHOXKEHHS, (POPMYJT THTIA Sin
T.11. [locraBum Bompoc B o0IeM BHUJe: KakKue UMEHHO IIPeodPas3soBaHus

JIOTTYCTUMBI !



I1.6. ToxkmecTBeHHBbIE ITPpe0Opa30BaHNIS
fcHo, aro Beipazkenune x(x — 1) 3ajaeT Ty ke (DYHKIHIO, ITO U BbIpa-

KeHue 332 — I, IOTOMY 4YTO IIpU KazK/IOM 3Ha4Y€HHNUN HepeMeHHOﬁ X 3Ha-

2 _ . Ta-

qeHne BbIpakeHust r(x — 1) paBHO 3HAYEHUIO BBIPAYKEHUS &
KM 00pa30M, K BBIPAyKCHNIO, 3aJaioneMy (DYHKIMIO, MOYKHO IpUMe-
HATH HEKOTOpbIe IpeobpasoBanus. TakuMmu npeobpa3soBaHusMu, HAlPU-
Mep, ABJIAIOTCA: BIHECCHUE 32 CKOOKY 0OIIero MHOXKUTEIS, IIPUMEHEeHNe

2 =1—cos’z

dopMyT cokpalieHHOTO YMHOXKEHHS, (POPMYJT THTIA Sin
T.11. [TocTaBum Bompoc B o0IIeM BHje: Kakue UMEHHO IPeodpasoBaHUsd
JIOTTYCTUMBI !

OTBeT TaKoB: TOJIbLKO TaKue, IPUMEHEHIe KOTOPBIX IPUBOIUT K BbIpa-

YKEHUIO, 3aJal0IIeMy Ty »Ke PYHKIIUIO.



I1.6. ToxkmecTBeHHBbIE ITPpe0Opa30BaHNIS

Onpenenenne 3. [Ipeodpazosarue ar2ebpauveckozo uipacicenus Ha30-
6eM TOXKJECTBEHHBIM, €CAU NPEoOPA306AHHOE AA2e0PAUUECKOE BLPAICE-

nue 3adaem my orce GYNKUUI0, WMo U UCTOOHO0E aN2eODAUYECKOE BbIPAIICE-
HUe.



I1.6. ToxkmecTBeHHBbIE ITPpe0Opa30BaHNIS

Onpenenenne 3. [Ipeodpazosarue ar2ebpauveckozo uipacicenus Ha30-
6eM TOXKJECTBEHHBIM, €CAU NPEoOPA306AHHOE AA2e0PAUUECKOE BLPAICE-
nue 3adaem my orce GYNKUUI0, WMo U UCTOOHO0E aN2eODAUYECKOE BbIPAIICE-
HUE.

YeMm Oorave JIOCTYIHBIN «apceHa » TOXKICCTBEHHBIX ITPeodpa30BaHMmii,
TeM IIPOIlle pellaTh YpaBHEHUsI, HepaBeHCTBa 1 Apyrue 3aja4dn. VMenno
MIO9TOMY TaK MHOIO BHUMAHWA B ITKOJIE yjejadeTcd (hopMaJabHbIM IIpa-
BIJIAM aJrebpbl 4dmces U ajaredbpbl YMCIOBBIX (DYHKINI, B 9aCTHOCTH,
dopMyIaM COKPAIEHHOI'0 YMHOYKEHUsI, & TaKyKe TPUIOHOMETPUIECKUM
TOXKJIECTBaM.



III. YacTuble Buabl (pyHKIMii: o0l cayydaii
B coorBeTCcTBUN CO cTpaTeruii HpUOPUTETHOIO U3YIEHUA «IKCTPEMATIb-
HBIX» CUTYyalllil, pACCMOTPUM HEKOTOPBIE YaCTHBIC BUJbI (DYHKIIHII.



II1.1. OrobpakeHue Ha MHOXKECTBO

Omnpenenenune 4. [osopam, wmo dyuxuyus f: A — B omobpascaem
MHootcecmso A Ha MHoaHcecmeo B uiu f — 2mo CIOPBbEeKIIS, ecAl
Y xastcdozo anemenma u3s B ecmv npoobpas 6 U.

CJIMIIIKOM MHOI'O CJIOB U HET PaBEHCTB. ..




II1.1. OrobpakeHue Ha MHOXKECTBO

Omnpenenenune 4. [osopam, wmo dyuxuyus f: A — B omobpascaem
MHootcecmso A Ha MHoaHcecmeo B uiu f — 2mo CIOPBbEeKIIS, ecAl
Y xastcdozo aremenma u3z B ecmov npoobpas 6 U, m.e.

Vbe B Jae A b= f(a).

Bot Teneps xoporio!



II1.2. BzaumHo ojgHo3Ha4YHbIe (PYyHKIIU

rak, MBI paccMOTpesIn CUTYAIUIO, KOrJa Y KaxKJ0ro jieMeHTa u3 00-
JIaCTHW OlIpeJesIeHuA nMeeTCd TOJIbKO OAWNH 06pa3.

EcrecTBeHHO paccMOTpeTh CHUTYaINIo, KOIa



II1.2. BzaumHo ojgHo3Ha4YHbIe (PYyHKIIU

rak, MBI paccMOTpesIn CUTYAIUIO, KOrJa Y KaxKJ0ro jieMeHTa u3 00-
JIaCTHW OlIpeJesIeHuA nMeeTCd TOJIbKO OAWNH 06pa3.

ECTGCTBGHHO paCcCMOTPETL CHUTYallUIO, KOI'/la V KazKI0I'0 3JIEMEHTA
3 E(f) mMeercs TOJIbKO OjinH TIPo0Opas.



II1.2. BzaumHo ojgHo3Ha4YHbIe (PYyHKIIU

rak, MBI paccMOTpesIn CUTYAIUIO, KOrJa Y KaxKJ0ro jieMeHTa u3 00-
JIaCTHW OlIpeJesIeHuA nMeeTCd TOJIbKO OAWNH 06pa3.

ECTGCTBGHHO paCcCMOTPETL CHUTYallUIO, KOI'/la V KazKI0I'0 3JIEMEHTA
3 E(f) mMeercs TOJIbKO OjinH TIPo0Opas.

Taxast byHKINS HA3BIBACTCS B3AMMHO OJHO3HAYHOIA.



II1.2. BzaumHo ojgHo3Ha4YHbIe (PYyHKIIU

Omnpenenenune 5. Qynuxyus f nasvieaemcs B3aMMHO OJHO3HAYHOM
dbyukueii, eciu

z € D(f)

ey {yeD(f)

> (r=y & f@)=fw). @



II1.2. BzaumHo ojgHo3Ha4YHbIe (PYyHKIIU

Omnpenenenune 5. Qynuxyus f nasvieaemcs B3aMMHO OJHO3HAYHOM
dbyukueii, eciu

z € D(f)

vep = =y e fo=1w).  ©

Ve Yy {

XapaKTepucTuiecKoe CBONMCTBO Ha S3bIKe HEPABEHCTB MOYKHO 3alli-
caThb, HaIlpUMeED, B BUJIE:

z € D(f)

ye D) <$7‘?/ & f(fﬁ)#f(y))- (5)

Vr Yy {



I11.3. Kpurepnii B3auMHOIi OJTHO3HAYHOCTU

Teopema 1. Pyuxuyus [ asssemces 63aummno 00HO3HAUHOT mMo20a U
moavko moeda, koeda dasa mobozoy u3 E(f)  ypasuenue f(x) =1y ume-
em eAUHCMGEHHOE PeteHue.

JlokazaTeabCTBO



I11.3. Kpurepnii B3auMHOIi OJTHO3HAYHOCTU

Teopema 1. Pyuxuyus [ asssemces 63aummno 00HO3HAUHOT mMo20a U
moavko moeda, koeda dasa mobozoy u3 E(f)  ypasuenue f(x) =1y ume-
em eOUHCMGEHHOE PeULeHUE.

Jloka3aTeabCTBO 3TOi TeOPEMbl CJIe/IyeT HeIIOCPEICTBEHHO U3 Olpe-
Jlesiennd 1 paciindPOBKK € IIOMOIIBIO PABUJI 1IEPEBOJIa Ha, «A3LIK Pa-
BEHCTB U HEPABEHCTBY .



I11.3. Kpurepnii B3auMHOIi OJTHO3HAYHOCTU

Teopema 1. Pyuxuyus [ asssemces 63aummno 00HO3HAUHOT mMo20a U
moavko moeda, koeda dasa mobozoy u3 E(f)  ypasuenue f(x) =1y ume-
em eAUHCMGEHHOE PeteHue.

HokazaresibcTBO Heobxoaumoctu. [lyers s soboro y uz E(f)
ypaBHenue f(x) =y uMeeT eJMHCTBEHHOE PelleHNe.



I11.3. Kpurepnii B3auMHOIi OJTHO3HAYHOCTU

Teopema 1. Pyuxuyus [ asssemces 63aummno 00HO3HAUHOT mMo20a U
moavko moeda, koeda dasa mobozoy u3 E(f)  ypasuenue f(x) =1y ume-
em eAUHCMGEHHOE PeteHue.

HokazaresibcTBO Heobxoaumoctu. [lyers s soboro y uz E(f)
ypaBHenue f(x) =y uMeeT eJMHCTBEHHOE PelleHNe.

CiioBocoueranue eduHcmeeHHoe PellieHne o3HadaeT, 4To



I11.3. Kpurepnii B3auMHOIi OJTHO3HAYHOCTU

Teopema 1. Pyuxuyus [ asssemces 63aummno 00HO3HAUHOT mMo20a U
moavko moeda, koeda dasa mobozoy u3 E(f)  ypasuenue f(x) =1y ume-
em eAUHCMGEHHOE PeteHue.

HokazaresibcTBO Heobxoaumoctu. [lyers s soboro y uz E(f)
ypaBHenue f(x) =y uMeeT eJMHCTBEHHOE PelleHNe.

CiioBocoueranue eduHcmeeHHoe PellieHne o3HadaeT, 4To

{f(a)—y
f) =y

= a=2>,

OTKY/I&



I11.3. Kpurepnii B3auMHOIi OJTHO3HAYHOCTU

Teopema 1. Pyuxuyus [ asssemces 63aummno 00HO3HAUHOT mMo20a U
moavko moeda, koeda dasa mobozoy u3 E(f)  ypasuenue f(x) =1y ume-
em eAUHCMGEHHOE PeteHue.

HokazaresibcTBO Heobxoaumoctu. [lyers s soboro y uz E(f)
ypaBHenue f(x) =y uMeeT eJMHCTBEHHOE PelleHNe.

CiioBocoueranue eduHcmeeHHoe PellieHne o3HadaeT, 4To

fla) =y B
{f(b)—y = a=b
OTKY/1a

fla) = f(b) = a=0b,

TO €CThb f — B3aMMHO OJHO3Ha4YHAs (DYHKIINS.



I11.3. Kpurepnii B3auMHOIi OJTHO3HAYHOCTU

Teopema 1. Pyuxuyus [ asssemces 63aummno 00HO3HAUHOT mMo20a U
moavko moeda, koeda dasa mobozoy u3 E(f)  ypasuenue f(x) =1y ume-
em eAUHCMGEHHOE PeteHue.

HokazaresibcTBO Heobxoaumoctu. [lyers s soboro y uz E(f)
ypaBHenue f(x) =y uMeeT eJMHCTBEHHOE PelleHNe.

CiioBocoueranue eduHcmeeHHoe PellieHne o3HadaeT, 4To

fla) =y B
{f(b)—y = a=b
OTKY/1a

fla) = f(b) = a=0b,

TO €CThb f — B3aMMHO OJHO3Ha4YHAs (DYHKIINS.
ocTaToIHOCTh HOKa3bIBAETCA aHAJOTHTIHO.



IV. Hekoropble pyHKITUN HATYPaAJILHOIO apryMeHTa
PaccMoTpuM HECKOJIBKO OCHOBHBIX (DYHKIHIT ¢ 00J1acThIO Ompe/iesie-

aust N win N U {0}.



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hamnpumep, 3! =



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hamnpumep, 3! =1 -



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hamnpumep, 3! =1-2-



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hamnpumep, 3! =1-2-3 =



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
4 =



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
4I=1-



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
M=1.2.



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
AMl=1.2.3.



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
M=1.2.3.4=



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
Al=1.2.3.4=2,



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
Al=1.2.3.4=2,
Hl =



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
Al=1.2.3.4=2,
5l=1-.2.3.4.5=



IV.1. ®akTopua

Onpenenenne 6. PaKTOPUATIOM HAMYPAALHO20 YUCAG N HA3DLGA-
emcsa npoussedenue n! ecex wamypasvhoir wuces om 1 do n, m.e.

nl=1-2-3-...-(n—1)-n. Ilo onpedeaenuro noaazarom, wmo 0! = 1.
Hampumep, 3! =1-2-3 =6,
Al=1.2.3.4=2,
bl=1-2-3-4.5=120.



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

FN = F(1)- F(2)- F3) .. fn=1)- f(n)



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

FN = (1) F) F(3) ..~ fln—1)- f(n)
Hanpumep, (2n — 1) =



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

Sl =) - f(2)- f@3)-...- fln=1)- f(n).
Hanpumep, (2n — 1)l = (—1) -



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

FN = (1) F) F(3) ..~ fln—1)- f(n)
Hanpumep, 2n — 1)l = (=1) - 1-



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

FN = (1) F) F(3) ..~ fln—1)- f(n)
Hamnpumep, 2n — 1)l = (=1)-1-3-...-



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

)= fQ1)-f2)- f3)- ... f(n—l) f(n).
Hampuwmep, (2n — ) =(=1)-1-3-...-(2(n—1) = 1) -



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

= F0)-12)- ) 1) Sl
Hampumep, (2n — 1)l = ( )-1-3-...-2n—-1)—1)-(2n — 1),



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

)= f1)-f(2)-f3)-... f(n—l) f(n).
Hanpuwmep, 2n — ) =(-1)-1-3-...-(2(n—1)—1)-(2n — 1),
n2ll =



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
fl)lt= (1) - f(2)- f3)- ... f(n—l) f(n).
Hanpuwmep, 2n — ) =(-1)-1-3-...-(2(n—1)—1)-(2n — 1),
nll=1-.



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
fl)lt= (1) - f(2)- f3)- ... f(n—l) f(n).
Hanpuwmep, 2n — ) =(-1)-1-3-...-(2(n—1)—1)-(2n — 1),
nll=1-4.



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
O = £0)- 1) £6) .. fln 1) £,
Hampumep, (2n — 1)l = ( )-1-3-...-2n—-1)—1)-(2n — 1),
nll=1-4-9.-....



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
O = £0)- 1) £6) .. fln 1) £,
Hampumep, (2n — 1)l = ( )-1-3-...-2n—-1)—1)-(2n — 1),
nll=1-4-9-...-(n—1)*:



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
O = £0)- 1) £6) .. fln 1) £,
Hampumep, (2n — 1)l = ( )-1-3-...-2n—-1)—1)-(2n — 1),
nll=1-4-9-...-(n—1)*-n?%



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
O = £0)- 1) £6) .. fln 1) £,

Hanpumep, (2n — 1) = ( )-1-3-...-2n—-1)—=1)-(2n —1),

nll=1-4-9-...-(n—1)*-n?%

K coxkajiennio, K 9ToMy 0003HAUYEHUIO HEJIb3sl NMPUMEHSITH <«IIPaBUJIO
ITOJICTAHOBKHU» : HAIIPUMED, €CJU HAM HaJi0 BeIIUCIUTHL (2n)!! npu n = 3
MbI HE MOYKEM 3aMEHUTH



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
PN = F12): F2)-F3) .- fla =) o)

Hanpumep, (2n — 1) = ( )-1-3-...-2n—-1)—=1)-(2n —1),

nll=1-4-9-...-(n—1)*-n?%

K coxkasiennio, K 9roMy 0003HAUEHUIO HEJb3si HPUMEHSITh <«IIPaBUJIO
ITOJICTAHOBKHU» : HAIIPUMED, €CJU HAM HaJi0 BeIIUCIUTHL (2n)!! npu n = 3
MBI He MOzKeM 3amenuTthb (2n)!l ma (2 - 3)!L.



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
PN = F12): F2)-F3) .- fla =) o)

Hanpumep, (2n — 1) = ( )-1-3-...-2n—-1)—=1)-(2n —1),

nll=1-4-9-...-(n—1)*-n?%

K coxkasiennio, K 9roMy 0003HAUEHUIO HEJb3si HPUMEHSITh <«IIPaBUJIO
ITOJICTAHOBKHU» : HAIIPUMED, €CJU HAM HaJi0 BeIIUCIUTHL (2n)!! npu n = 3
MBI He MOzKeM 3amenuTthb (2n)!l ma (2 - 3)!L.

MozkHO TpUMeHNTH 0003HAUeHIIe



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
PN = F12): F2)-F3) .- fla =) o)

Hanpumep, (2n — 1) = ( )-1-3-...-2n—-1)—=1)-(2n —1),

nll=1-4-9-...-(n—1)*-n?%

K coxkasiennio, K 9roMy 0003HAUEHUIO HEJb3si HPUMEHSITh <«IIPaBUJIO
ITOJICTAHOBKHU» : HAIIPUMED, €CJU HAM HaJi0 BeIIUCIUTHL (2n)!! npu n = 3
MBI He MOzKeM 3amenuTthb (2n)!l ma (2 - 3)!L.

MozkHo npumenuts obosnatenue (2n)ll| =26 =12.



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

)l = f(1)- f(2)- f(3)- ... f(n—l) f(n).

Hanpuwmep, 2n — ) =(-1)-1-3-...-(2(n—1)—1)-(2n — 1),
nll=1-4-9-...-(n—1)*-n?%
(n2+1)!!‘ =

n=3



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

)l = f(1)- f(2)- f(3)- ... ‘ﬂn—l)fm)

Hanpuwmep, 2n — ) =(-1)-1-3-...-(2(n—1)—1)-(2n — 1),
nll=1-4-9-...-(n—1)*-n?%
>+ =2

n=3



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot

)l = f(1)- f(2)- f(3)- ... f(n—l) f(n).

Hanpuwmep, 2n — ) =(-1)-1-3-...-(2(n—1)—1)-(2n — 1),
nl=1-4.-9.-...-(n—1?% n%
(n? +1)!!n23:2 5-



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
O = £0)- 1) £6) .. fln 1) £,
Hanpumep, (2n — 1) = ( )-1-3-...-2n—-1)—=1)-(2n —1),
nll=1-4-9-...-(n—1)*-n?%
(n*+ DN =2-5-10=



IV.2. /IBoiiHoii dpbaKTOpmaJa

Omnpenenenne 7. JIBoiitHoii dakTopuaa onpedessemcs Hopmyaot
O = £0)- 1) £6) .. fln 1) £,
Hanpumep, (2n — 1) = ( )-1-3-...-2n—-1)—=1)-(2n —1),
nll=1-4-9-...-(n—1)*-n?%
(n®+ DN =2-5-10=100.



IV .3. IlocienoBaTe iIbHOCTD

Omnpenenenune 8. IlociegoBare/IbHOCTb — (hyHKuyuA, 0baacmob onpe-

denenus KOmopot pasHa MHONCECMEY HAMYPAALHOIT “uces (00aacmb
BHAYMEHUT, — NPOU3BONOHAA).



IV .3. IlocienoBaTe iIbHOCTD

Omnpenenenune 8. IlociegoBare/IbHOCTb — (hyHKuyuA, 0baacmob onpe-

denenus KOmopot pasHa MHONCECMEY HAMYPAALHOIT “uces (00aacmb
BHAYMEHUT, — NPOU3BONOHAA).

[TociiegoBaresibHOCTL ~ MOXKHO — ObLIO OBl 3aJilaTh  TadJMIEi
n | 1|2]...
OgHako

ai | az




IV .3. IlocienoBaTe iIbHOCTD

Omnpenenenune 8. IlociegoBare/IbHOCTb — (hyHKuyuA, 0baacmob onpe-
deaenus Komopot pasHa MHONCECMEY HAMYPAALHOIT “uces (00aacmoy
BHAMEHUTT — NPOU3EONLHAA).

O1HaKo J71s 3a/1aHus OCIeI0BATETHHOCTH YacTO MTPUMEHSETCS CIIeln-
aJILHBIN Cc110c00, Oosiee YIOOHBIH JJ1s1 9THX (DYHKITUI.

[TepBasi crpoka y Bcex Takux QyHKmuit ommaaxkosa. [losTomy nno-
rJla MOCIe0BATETLHOCTD 3aJ1al0T, yKas3blBasg CINCOK ee 3HadeHuil Mmpu
n=1 n=2 u tu Hanpumep, BMecTO <«II0OCIeJ0BATEILHOCTD f»,
rie f(1) =ay, f(2) =ag,..., OOBIMHO MHIIYT <IIOCIEOBATEIBHOCTD
ai, s, . ..», IPUIEM @, HaA3LIBAIOT N-M YJIEHOM 3TOM MOCJCI0BATETHHO-
CTHU.



IV.3.1. ApudmMerndeckas nporpeccud

Omnpenenenne 9. [lycmo d — durcuposannoe wucro. Apudmermde-
cKasl IIPOT'PECCUA — IMO Makai NOCACIOBAMEALHOCTD Q1, A2, . . . , YN0
ay, = Ap_1 + d 0z a100020 Homepa n. Hucao d nasvisaemcs pa3HOCTHIO
oMot apupmemuueckotl npoepeccull.



IV.3.1. ApudmMerndeckas nporpeccud

Omnpenenenne 9. [lycmo d — durcuposannoe wucro. Apudmermde-
CKasl IPOTPECCU — MO MaKaA NOCACIOBAMENLHOCND G, A2,y - . . , YINO
ay, = Ap_1 + d 0z a100020 Homepa n. Hucao d nasvisaemcs pa3HOCTHIO
oMot apupmemuueckotl npoepeccull.

OueBUIHO, ITO J/IsT apuDMETUIECKOI IPOrPECCUN C IIEPBLIM YICHOM a4
1 PA3HOCTBIO d  M~ii WIeH MOXKHO BBITHCIUTD 110 hopmyite ai + (n — 1)d.



IV.3.1. ApudmMerndeckas nporpeccud

Omnpenenenne 9. [lycmo d — durcuposannoe wucro. Apudmermde-
CKasl IPOTPECCU — MO MaKaA NOCACIOBAMENLHOCND G, A2,y - . . , YINO
ay, = Ap_1 + d 0z a100020 Homepa n. Hucao d nasvisaemcs pa3HOCTHIO
oMot apupmemuueckotl npoepeccull.

OueBUIHO, ITO J/IsT apuDMETUIECKOI IPOrPECCUN C IIEPBLIM YICHOM a4
1 PA3HOCTBIO d  M~ii WIeH MOXKHO BBITHCIUTD 110 hopmyite ai + (n — 1)d.

YTBep:KJIeHre, 9TO TOCAEI0BATEILHOCTD L1, L9, L3, . -« Ty v« -, ABJISA-
eTcss apuMeTHIeCcKoil mporpeccueil Ha, «sI3bIK PABEHCTB» II€PEBOIUTCS
CJIETYIOIINM 00Opa30M:

X9 — L1 = Tptl — Tp-



I1V.3.2. 'eomeTpudeckas nporpeccud

Ompenenierane 10. [lycmov ¢ — durcuposanroe wucao. l'eomerpmde-
CKasl MPOTrpeccuss — Mo makas nociedosamesvinocms by, bo, ..., umo
b, = b,_1 - q das mobozo nomepa n. Hucro q Hasvisaemces ee 3SHaAMeEHa-
TeJIEM.



I1V.3.2. 'eomeTpudeckas nporpeccud

Omnpenenenue 10. [Tycmv ¢ — Purcuposarroe wucro. l'eomerpude-
CKasl MPOTrpeccuss — Mo makas nociedosamesvinocms by, bo, ..., umo
b, = b,_1 - q das mobozo nomepa n. Hucro q Hasvisaemces ee 3SHaAMeEHa-
TeJIEM.

OueBu/IHO, YTO JIjIsT apUPMETUIECKOI IPOIPECCUN C IIEPBbIM 1ICHOM a1
1 PA3HOCTBIO d M-Il 4/IeH MOYKHO BBIYUC/IUTB 110 hopmyiie a; + (n — 1)d.

Y reoMeTprYecKoil POrpeccui ¢ MepBhIM YICHOM by M 3HAMEHATEeIeM
q n-it wien paseH byg" L.



I1V.3.2. 'eomeTpudeckas nporpeccud

Omnpenenenue 10. [Tycmv ¢ — Purcuposarroe wucro. l'eomerpude-
CKasl MPOTrpeccuss — Mo makas nociedosamesvinocms by, bo, ..., umo
b, = b,_1 - q das mobozo nomepa n. Hucro q Hasvisaemces ee 3SHaAMeEHa-
TeJIEM.

OueBu/IHO, YTO JIjIsT apUPMETUIECKOI IPOIPECCUN C IIEPBbIM 1ICHOM a1
1 PA3HOCTBIO d M-Il 4/IeH MOYKHO BBIYUC/IUTB 110 hopmyiie a; + (n — 1)d.

Y reoMeTprYecKoil POrpeccui ¢ MepBhIM YICHOM by M 3HAMEHATEeIeM
q n-it wien paseH byg" L.

YTBep:KJIeHre, 9TO TOCAeI0BATEILHOCTD L1, L, L3, - -« Ty v« -, ABJISA-
eTcss apuMeTHIecKOl mporpeccueil Ha, «sI3bIK PABEHCTBY» IEPEBOIUTCS

CJICJIYIOIUM 00pa30M:
Ty Tps

X1 L




I1V.3.3. Teopema 0 cymMMe KOHEYHOIO 4YHuCJIa YJIEHOB
Iporpeccuu

Teopema 2. Cymma nepsvix n wienos apupmemuyeckoli npoepeccui

pasHa a1 + as + ...+ a, = (ay +2a”) n
n(n —1)
:a1+(a1+d)+...+ a1+(n—1)d :n-a1+Td, (6)
a CYMma nepeuvlr n 4A€H06 ZGOMempUHGC%Oﬁ npoepeccuu pacHa
—1 1—4q"
bl+b1+...+bn:b1(1+q+...+q )—blq =} q(?)

qg—1 l—gq



IV.3.4. Cymma Bcex 4JIeHOB IreOMeTpIYiecKoii Iporpec-
cun

Teopema 2. Cymma nepeuir n 4A€HO8 aAPUPMEMUIECKOT NPo2peccul
(a1 +a,)n
2

pasHa a1+ as + ...+ ay =

n(n —1)
2

a CYMma nepeuvlr n 4A€H06 ZGOMGWPUQ{,GC%Oﬁ npoepeccuu pacHa

—a1+(a1+d)+...+(a1+(n—1)d)—n-a1+ d, (6)

—1 1—4q"
bl+b1+...+bn:b1(1+q+...+q )—bqu | bll—qq.(7)

Omcroda caedyem, wmo npu |q| < 1

n

1_
b1+...+bn+...:bl(l+q+...+q"‘1+...):bll_qq. (8)




V. Hekortopsbie Buabl PyHKIINI BellleCTBEHHO3HAYHOI'O
apryMeHTa

PaccmoTpuM HEKOTOpPBIE BUJIbI BEIIECTBEHHO3HAYHBIX (DYHKIINI Bele-
CTBEHHO3HAYHOIO apryMenTa, T.e. pyHkiuii f takux, uto D(f) CR u

E(f) CR.



V.1. Yernbie u HeveTHbIe PYHKIU

PaccmorpuM BerecTBenno3HaqHble byHKIMN, T.€. JJisi pacCMaTpUBae-
moit dyukrun f Beimosnsgerces E(f) C R.

Onpenenenne 11. Qynxyus f Hasvieaemcs I€THOM, ecal 0 1100020
xr € D(f) swnoanaemes paserncmeso f(x) = f(—x).



V.1. Yernbie u HeveTHbIe PYHKIU

PaccmorpuM BerecTBenno3HaqHble byHKIMN, T.€. JJisi pacCMaTpUBae-
moit dyukrun f Beimosnsgerces E(f) C R.

Onpenenenne 11. Qynxyus f Hasvieaemcs I€THOM, ecal 0 1100020
xr € D(f) swnoanaemes paserncmeso f(x) = f(—x).

Ompenesienne 12. Qynuxyus f nasveaemcs HEIETHOM, ecat 0AA A10-
6020 x € D(f) swnoanaemen pasencmeo f(x) = —f(—x).



V.2. OrpannydeHnHble 1 HeorpaHU4YeHHbIe (PYHKIINN

PaccmorpuM BerecTBenno3HaqHble byHKIMN, T.€. JJisi pacCMaTpUBae-
moit dyukrun f Beimosnsgerces E(f) C R.

Omnpenenenune 13. Qynrxyusa f nasvieaemcs orpaHUIEHHON CBEpXy
na muootcecmee D C D(F), ecau cywecmeyem maxoe wucao M, wmo das
06020 x € D svinoanaemcs nepasencmeo f(x) < M.



V.2. OrpannydeHHble 1 HeorpaHndeHHbIe PYHKIMA
PaccmorpuM BerecTBenno3HaqHble byHKIMN, T.€. JJisi pacCMaTpUBae-
moit dyukrun f Beimosnsgerces E(f) C R.

Omnpenenenune 13. Qynrxyusa f nasvieaemcs orpaHUIEHHON CBEpXy
na muootcecmee D C D(F), ecau cywecmeyem maxoe wucao M, wmo das
06020 x € D svinoanaemcs nepasencmeo f(x) < M.

Onpenenenne 14. Qynuxuyua [ nasvisaemcs orpaHUTYIEHHON CHU3Y Ha
mmoorcecmee D C D(f), ecau cywecmsyem maxoe wucro M, wmo das
1100020 © € D svinoanaemes nepasencmeo f(x) > M.



V.2. OrpannydeHHble 1 HeorpaHndeHHbIe PYHKIMA
PaccmorpuM BerecTBenno3HaqHble byHKIMN, T.€. JJisi pacCMaTpUBae-
moit dyukrun f Beimosnsgerces E(f) C R.

Onpenenenne 13. Qynryusa [ nadvieaemcs orpaHUTIEeHHON CBEpPXY
na muoorcecmee D C D(f), ecau cywecmeyem maroe wucaro M, wmo
o 1106020 © € D sunoanaemes nepasencmeso f(x) < M.

Onpepnenenne 14. Qynxuyus f Hazvieaemcs OrpaHTIEHHON CHU3Y Ha
mnooicecmee D C D(f), ecau cywecmeyem makoe wucao M, wmo das
1106020 © € D svinoanaemcesa nepasencmeo f(x) > M.

Omnpenenenne 15. Oyrxyus f Hasvieaemcs orpaHTIEHHON Ha MHO-
orcecmee D C D(f), ecau cywecmeyem maxoe wucao M, wmo das ao-
0020 © € D swvnoanaemes nepasencmeo |f(x)| < M.



V.3. Illepuoanyeckue pyHKIIUN
PaccmorpuM BerecTBenno3HaqHble byHKIMN, T.€. JJisi pacCMaTpUBae-
moit dyukrun f Beimosnsgerces E(f) C R.

Onpenenenne 16. Pynxuyusa [ nasvieaemcs IePUOTMIECCKON Ha
D(f) CR, ecau cywecmeyem maroe noaoscumenvroe wucio 1T
(m.e. T >0), wmo daa mobozo x € D(f) svinosnsemes pasencmeo

fle+T) = f(z).



V.3. Illepuoanyeckue pyHKIIUN
PaccmorpuM BerecTBenno3HaqHble byHKIMN, T.€. JJisi pacCMaTpUBae-
moit dyukrun f Beimosnsgerces E(f) C R.

Onpenenenne 16. Pynxuyusa [ nasvieaemcs IePUOTMIECCKON Ha
D(f) CR, ecau cywecmeyem maroe noaoscumenvroe wucio 1T
(m.e. T >0), wmo daa mobozo x € D(f) svinosnsemes pasencmeo

fla+T) = flx).
Onpepnenenune 17. Ecau dasn nepuoduueckoti pynxuyuu f cyuecmeyem

MUHUMAALHOE makoe noaoscumenvroe wucao T, wmo f(x +T) = f(x),
mo makoe wucao T na3vi6aemcs MEePUOIOM.



V.4. Monoronubie (pyHKIINN

Onpenenenne 18. Qyurxyua o Ha3vieaemcs Bo3pacTalomieit 1a MmHo-
orcecmee M C D(a), ecau

Vo,y {z, y} CM = (z<y = az) <aly)), 9)
HeyOBIBalomieit, ecau

Vo, y {z, y} M = (z<y = aolz) <aly)), (10)
HeBO3pacTaloIeil, eciu

Vo,y {z, y} CM = (z<y = alz) 2 aly)), (11)
yObIBaroIeit, eciu

Ve,y {z, y} CM = (z<y = alz)> aly)). (12)



V.4. Monoronubie (pyHKIINN

Omnpenenenne 19. Boapacmarouwue, Heybviearouwue, Hes803-

pacmarousue u Yybwiearousue wa muoocecmee M C D(a) dyrryuu
Ha3vl6a10MCA MOHOTOHHBIMMI Ha M.



VI. IIpeobpazoBanusa pyHKITIA
B coorBercTBun IpeaJjio2kK€eHHbIMIY HallIpaBJICHUAMM HCCJIEJOBa-
HUI PACCMOTPUM IIpeodpasoBaHust PYHKIUN KaK pe3yabTaT NPUMEHEHNsT

CTpaTerum iepexojga OoT ndydeamnsd OTAe/JIbHOIO oO0beKTa K 1ccJjie-
JO0BaHNIO CUCTEMBbI OO0 BLEKTOB.



VI.1. OrpaHI/IquI/Ie DYHKIIUN Ha IIOJIMHOXKECTBO
Yyt Jomycrum, aro M C D(f).

y = flx

)




VI.1. OI‘paHI/I‘leHI/Ie DYHKIIUN Ha IIOJIMHOXKECTBO
Yyt Jomycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneeHa,

Ha M wn npunumaer Ha M Te Ke 3HAUEHMUSI,
y=[f(@)urou dbynxmus f.

T




VI.1. OI‘paHI/I‘leHI/Ie DYHKIIUN Ha IIOJIMHOXKECTBO
Yyt Jomycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneeHa,

Ha M wn npunumaer Ha M Te Ke 3HAUEHMUSI,
y=[f(@)urou dbynxmus f.

M T




VI.1. OI‘paHI/I‘leHI/Ie DYHKIIUN Ha IIOJIMHOXKECTBO
Yyt Jomycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneeHa,

/—\\/ na M wn npunnmaer na M Te ke 3HAUYCHU,
y = f(x)uro u dbynkus f.

M T




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Homycrum, aro M C D(f).

) PacemoTpum yHKIHMIO, KOTOpasi olpeneeHa,
x

<
I
K

Ha M wn npunumaer Ha M Te »Ke 3HaAUEHMUSI,

910 U QPyHKIuA f.
T

SV



VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Homycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneeHa,

Yot . #Ha M u npunnMaer Ha M Te XKe 3HAUEHUS,
910 U QPyHKIuA f.

<
8




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Homycrum, aro M C D(f).
PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,
= 9(x) Ha M wn npunnmaer Ha M Te »Ke 3HaAUEHMUSI,
*(-\ 970 U QPyHKIuA f.
M T




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Homycrum, aro M C D(f).

~ 4(x) PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,
7/\ Ha M u npunnmaer Ha M Te Ke 3HAYEHUS,
910 U PyHKIuA f.

M T




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Homycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,

— g\(x)
7"

M T

Ha M wn npunumaer Ha M Te »Ke 3HAUEHMUSI,
910 U PyHKIuA f.




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Jomycrum, aro M C D(f).
PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,

= g(x
7Qg( ) Ha M u npunnmaer Ha M Te Ke 3HAUYEHUS,

970 U QPyHKIuA f.

M T



VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Jomycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneeHa,
Ha M wn npunumaer Ha M Te Ke 3HAUEHMUSI,
y=[(@)urou dbynkus f.
M T M MozKeT OBITh U «JIUCKPETHBIM ».




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Jomycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneeHa,
Ha M wn npunumaer Ha M Te Ke 3HAUEHMUSI,
y=[(@)urou dbynkus f.
M T M MozKeT OBITh U «JIUCKPETHBIM ».




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Homycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneacHa,
Ha M wn npunumaer Ha M Te Ke 3HAUEHMUSI,

970 U PyHKIuA f.
M T M MozKeT OBITh U «JJUCKPETHBIM ».




VI.1. Orpannvuenne pyHKIINNA Ha IIOJIMHOXKECTBO
Yy Homycrum, uro M C D(f).
PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,

= g(x
. g(. ) . Ha M wn npunumaer Ha M Te JKe 3HAUEHMUSI,

970 U QPyHKIuA f.
M T M MozKeT OBITh U «JJUCKPETHBIM ».



VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Homycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,
Ha M wn npunnmaer Ha M Te »Ke 3HaAUEHMUSI,

970 U QPyHKIuA f.
4’—q?—.—.—.—£{;’
M M MOXKeT OBITh U «JINCKPETHBIMS.




VI.1. Orpannvuenne pyHKIINNA Ha IIOJIMHOXKECTBO
Yy Homycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,
. ‘T L. Ha M u npunumaer Ha M Te Ke 3HAYEHUSI,

910 U PyHKIuA f.
] M T M MozKeT OBITh U «JJUCKPETHBIM ».




VI.1. Orpannvuenne pyHKIINNA Ha IIOJIMHOXKECTBO
Yy Homycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,

Ha M wn npunumaer Ha M Te JKe 3HAUEHMUSI,
‘ 970 U QPyHKIuA f.

) ( M T M MozKeT OBITh U «JJUCKPETHBIM ».




VI.1. Orpannvuenne pyHKIINNA Ha IIOJIMHOXKECTBO
Yy Homycrum, aro M C D(f).

PacemoTpum yHKIHMIO, KOTOpasi olpeneseHa,

Ha M wn npunnmaer Ha M Te »Ke 3HaAUEHMUSI,
l i_v 970 U QPyHKIuA f.

) ( M T M MozKeT OBITh U «JJUCKPETHBIM ».




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yyt Homycrum, aro M C D(f).

DyuKIWMs g oT/ingaercs oT f TOJILKO TeM, 9TO
MBI «3a0bIBaeM», KaK BBITVISIISIT oOpasbl dJle-
mentos u3 D(f), ne xoysiue 8 M.




VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yt

Homycrum, uro M C D(f).
DyHKIMIS ¢ OT/INIAeTCsI OT f TOJIBKO TeM, YTO
Y :g(.a:) MBI «3a0bIBaeM», KaK BBITVISIISIT oOpasbl dJle-
mentos u3 D(f), ne sxoysue 8 M.
N 5

Takasi QyHKIINSA g HA3BIBAECTCH 02panudenuem Gynxuul f ra mruoorce-
cmeo M.
Chopmymupyem onpejesienrne orpaHndeHnsa (PyHKIUM Ha MHOXKe-
CTBO.



VI.1. OI‘paHI/I‘{eHI/Ie byHKIINN Ha II0MHOXKECTBO
Yt

Homycrum, uro M C D(f).
DOyHKIMs ¢ oTyindaeTcs: oT f TOJBKO TeM, UTO
y.:g(.ai). MBI «3a0bIBaeM», KaK BBIIVISIAT 0Opas3bl dJie-
| mentos u3 D(f), ne sxoysue 8 M.
N T

Omnpenesienne 20. [Tyemv [ — dynxyus u M C D(f) (m.e. M — nod-
MHO02icECMB0 0baacmu onpedeseHus GyYHKUUL). ..



VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yt

Homycrum, uro M C D(f).
DOyHKIMs ¢ oTyindaeTcs: oT f TOJBKO TeM, UTO
y.:g(.a:). MBI «3a0bIBaeM», KaK BBIIVISIAT 0Opas3bl dJie-
| mentos u3 D(f), ne sxoysue 8 M.
N T

Onpenenenue 20. [Tycmo [ — dynwyua u M C D(f). Qynxuusa g na-
3vl6aemces orpaumdaeHmeM gyrxuyuu [ na mroscecmeo M, ecau...



VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yt

Homycrum, uro M C D(f).
DOyHKIMs ¢ oTyindaeTcs: oT f TOJBKO TeM, UTO
y.:g(.a:). MBI «3a0bIBaeM», KaK BBIIVISIAT 0Opas3bl dJie-
| mentos u3 D(f), ne sxoysue 8 M.
N T

Onpenenenue 20. [Tycmo [ — dynwyua u M C D(f). Qynxuusa g na-
3vieaemcs orpaHmaeHueM gyrxyuu f 1a mroocecmeo M, ecau

{D(Q)ZM,



VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yt

Homycrum, uro M C D(f).
DOyHKIMs ¢ oTyindaeTcs: oT f TOJBKO TeM, UTO
y.:g(.a:). MBI «3a0bIBaeM», KaK BBIIVISIAT 0Opas3bl dJie-
| mentos u3 D(f), ne sxoysue 8 M.
N T

Onpenenenue 20. [Tycmo [ — dynwyua u M C D(f). Qynxuusa g na-
3vieaemcs orpaHmaeHueM gyrxyuu f 1a mroocecmeo M, ecau

D(g) = M,
{Vm(xEMi... )



VI.1. OI‘paHI/I‘leHI/Ie byHKIINN Ha II0MHOXKECTBO
Yt

Homycrum, uro M C D(f).
DOyHKIMs ¢ oTyindaeTcs: oT f TOJBKO TeM, UTO
y.:g(.a:). MBI «3a0bIBaeM», KaK BBIIVISIAT 0Opas3bl dJie-
| mentos u3 D(f), ne sxoysue 8 M.
N T

Onpenenenue 20. [Tycmo [ — dynwyua u M C D(f). Qynxuusa g na-
3vieaemcs orpaHmaeHueM gyrxyuu f 1a mroocecmeo M, ecau

{D(Q)ZM,

Va (:I: eM = gx)= f(x)) : (12)



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

B mikosibHOM Kypce BMECTO TepMUHA CYNEPnoduvyus (KomMno3uyus)
dynryul NCIOIB3YIOT TEPMUH CA0NHCHAA PYyHKyuA. Pazdepemcs, 9To 910
TakKoe, 1 1mornpoodyeMm chopMyIupoBaTh YeTKoe olpejieneHue. PaccMoTpum
CUTYAaINIO, KOTJla 3Havenue PYHKINKI f 10JCTaB/IIeTCd B KadecTBe 3Hda-
wenuA apeymenma B pynknuio g. Hampumep, dpynknms, 3ajanHas Bbl-
parkKeHneM dx — 3, «cocraBjieHay U3 JIBYX PYHKIU, IIepBasi 13 KOTOPbIX
YMHOKQ€ET 3HaueHne apryMeHTa Ha D, a BTopasi — BbIYUTAET U3 10JTyYeH-
HOI'O pe3yJibTaTa YHUCjo J.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

[Tycrs HaMm 3aganbl GyHknnn f u g. MoyKHO cUUTATDH, YTO 9TO HEKOTO-
pbl€ «MEXaHU3MbI», Ha KOTOPbIE «HaJCT KOZXKYX>», qTO6bI MbI HE OTBJICKaA~
JINChb Ha UX YCTpOﬁCTBO:

x—>—>f(f13), y—>—>9(y)-

«CocraBuMy HOBYIO (PYHKIINIO A, ITOCE0BATEIBLHO COCIMHAA [ 1 -

h
v — | f|= fl@) =g| — g(f()



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

[Tycrs HaMm 3aganbl GyHknnn f u g. MoyKHO cUUTATDH, YTO 9TO HEKOTO-
pbl€ «MEXaHU3MbI», Ha KOTOPbIE «HaJCT KOZXKYX>», qTO6bI MbI HE OTBJICKaA~
JINChb Ha UX YCTpOﬁCTBO:

x—>—>f(f13), y—>—>9(y)-

«CocraBuMy HOBYIO (PYHKIINIO A, ITOCE0BATEIBLHO COCIMHAA [ 1 -

h
v — | f|= fl@) =g| — g(f()

«Hanenem obmmit KoxKyX» Ha MOJYIEHHBINH «MEXaHI3M».



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

[Tycrs HaMm 3aganbl GyHknnn f u g. MoyKHO cUUTATDH, YTO 9TO HEKOTO-
pbl€ «MEXaHU3MbI», Ha KOTOPbIE «HaJCT KOZXKYX>», qTO6bI MbI HE OTBJICKaA~
JINChb Ha UX YCTpOﬁCTBO:

x—>—>f(f13), y—>—>9(y)-

«CocraBuMy HOBYIO (PYHKIINIO A, ITOCE0BATEIBLHO COCIMHAA [ 1 -

h
v — || = f(2) =g = g(f(2))

«Hajrenem obmmit KoxKyx» Ha MOJYUEHHbIN «MeXaHU3M>».




VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

[Tycrs HaMm 3aganbl GyHknnn f u g. MoyKHO cUUTATDH, YTO 9TO HEKOTO-
pbl€ «MEXaHU3MbI», Ha KOTOPbIE «HaJCT KOZXKYX>», qTO6bI MbI HE OTBJICKaA~
JINChb Ha UX YCTpOﬁCTBO:

x—>—>f(f13), y—>—>9(y)-

«CocraBuMy HOBYIO (PYHKIINIO A, ITOCE0BATEIBLHO COCIMHAA [ 1 -

h
v — || = f(2) =g = g(f(2))

«Hajrenem obmmit KoxKyx» Ha MOJYUEHHbIN «MeXaHU3M>».

[Tosryuennast byHKIMA h HA3BIBACTCS CAOHCHOT (PyHKUUEt W cynep-
nosuyuet; pynrkuull f u g, nmm xomnozuyuetd pymurxuuid f u g.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii
Teneps nonpobyem JIaTh orpejiesienne cyneprnosuiun GyHKimi. Mraxk,
B COOTBETCTBUM C OJITHUM 13 «I1a0JI0HOBY MUIIEM, HallpuMep:



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii
Teneps nonpobyem JIaTh orpejiesienne cyneprnosuiun GyHKimi. Mraxk,
B COOTBETCTBUM C OJITHUM 13 «I1a0JI0HOBY MUIIEM, HallpuMep:
cynepnozuyuets Gynkyul Hasbueaemcs ...



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii
Teneps nonpodbyem JIaTh olpejiesieHne cyneprosuun GyHKiuii. Mraxk,
B COOTBETCTBUM C OJIHIM 13 «I1a0JIOHOB» INIIEM, HAIIPUIMED:
cynepnoduyuets Gynruul Ha3vl6aemcs ...
Teneps HyzKkeH TepMHH, o0o3HAUalOmMMil Obosee odIee MOHSITHE.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpobyem JIaTh orpejiesienne cyneprnosuiun GyHKimi. Mraxk,
B COOTBETCTBUM C OJITHUM 13 «I1a0JI0HOBY MUIIEM, HallpuMep:

cynepnozuyuets Gynkyul Hasbueaemcs ...

13 BhIIIECKA3aHHOIO MOYKHO CJe/IaTh BBIBOJ, UTO CYIEPIO3UINs PYHK-
MU — 3TO



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpobyem JIaTh orpejiesienne cyneprnosuiun GyHKimi. Mraxk,
B COOTBETCTBUM C OJITHUM 13 «I1a0JI0HOBY MUIIEM, HallpuMep:

cynepnozuyuets Gynkyul Hasbueaemcs ...

13 BhIIIECKA3aHHOIO MOYKHO CJe/IaTh BBIBOJ, UTO CYIEPIO3UINs PYHK-
Uit — 9T0 PYHKIINS.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpobyem JIaTh orpejiesienne cyneprnosuiun GyHKimi. Mraxk,
B COOTBETCTBUM C OJITHUM 13 «I1a0JI0HOBY MUIIEM, HallpuMep:

cynepnozuyuets Gynkyul Hasbueaemcs ...

13 BhIIIECKA3aHHOIO MOYKHO CJe/IaTh BBIBOJ, UTO CYIEPIO3UINs PYHK-
Uit — 9T0 PYHKIINS.

Nrak, noyuaeM: cynepnosuyuet: Gynxuyut Hasueaemcs GyHKuUL ...



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii
Teneps nonpobyem JIaTh orpejiesienne cyneprnosuiun GyHKimi. Mraxk,
B COOTBETCTBUM C OJITHUM 13 «I1a0JI0HOBY MUIIEM, HallpuMep:
cynepnozuyuets Pyrkyut Hasueaemcs PYHKUUA ...
Teneps HaJI0 38aTh 9Ty (DYHKIINIO.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpodbyem JIaTh olpejiesieHne cyneprosuun GyHKiuii. Mraxk,
B COOTBETCTBUM C OJIHIM 13 «I1a0JIOHOB» INIIEM, HAIIPUIMED:

cynepnoduyuet: GyYHKuUl Ha3vi8aemca GYHKUUA ...

Teneps HaJ10 3ajaTb 3Ty GyHKINMO. Kak 3ajaercs dynknusa? Boiie
yKa3aHbl TpU HauboJsiee o0IMeynoTpeOnTeIbHBIX CIIOCO0A:



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii
Teneps nonpodbyem JIaTh olpejiesieHne cyneprosuun GyHKiuii. Mraxk,
B COOTBETCTBUM C OJIHIM 13 «I1a0JIOHOB» INIIEM, HAIIPUIMED:
cynepnoduyuet: GyYHKuUl Ha3vi8aemca GYHKUUA ...
Teneps HaJ10 3ajaTb 3Ty GyHKINMO. Kak 3ajaercs dynknusa? Boiie
yKa3aHbl TpU HauboJsiee o0IMeynoTpeOnTeIbHBIX CIIOCO0A:
sLLPaAdICEHUE, MADAULA U 2PaPUE.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpodbyem JIaTh olpejiesieHne cyneprosuun GyHKiuii. Mraxk,
B COOTBETCTBUM C OJIHIM 13 «I1a0JIOHOB» INIIEM, HAIIPUIMED:

cynepnoduyuet: GyYHKuUl Ha3vi8aemca GYHKUUA ...

Teneps HaJ10 3ajaTb 3Ty GyHKINMO. Kak 3ajaercs dynknusa? Boiie
yKa3aHbl TpU HauboJsiee o0IMeynoTpeOnTeIbHBIX CIIOCO0A:
sLLPaAdICEHUE, MADAULA U 2PaPUE.

[Ba mocaeHnX crocoba NPUMEHUMBI K JIOBOJILHO Y3KOMY HADOPY
dyuxmuit. [TosTomy ciemyer nonpodoBaTh 3aaTh (PYHKIMIO h BhIparke-
HIEM.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpodbyem JIaTh olpejiesieHne cyneprosuun GyHKiuii. Mraxk,
B COOTBETCTBUM C OJIHIM 13 «I1a0JIOHOB» INIIEM, HAIIPUIMED:

cynepnoduyuet: GyYHKuUl Ha3vi8aemca GYHKUUA ...

Teneps HaJ10 3ajaTb 3Ty GyHKINMO. Kak 3ajaercs dynknusa? Boiie
yKa3aHbl TpU HauboJsiee o0IMeynoTpeOnTeIbHBIX CIIOCO0A:
sLLPaAdICEHUE, MADAULA U 2PaPUE.

[Ba mocaeHnX crocoba NPUMEHUMBI K JIOBOJILHO Y3KOMY HADOPY
dyuxmuit. [TosTomy ciemyer nonpodoBaTh 3aaTh (PYHKIMIO h BhIparke-
HIEM.

JJ1st 9TOro MBI JIOJIZKHBI YKa3aTh, KGK 6bIYUCAUMD 3HAYEHUE TOAYYaAE-
MOTL PYNKUUU Ha DGHHOM 3HAUEHUL AP2YMEHMA T C NOMOULLIO 3HAYEeHUT
UcCToomvxr GyHKruul.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpodbyem JIaTh olpejiesieHne cyneprosuun GyHKiuii. Mraxk,
B COOTBETCTBUM C OJIHIM 13 «I1a0JIOHOB» INIIEM, HAIIPUIMED:

cynepnoduyuet: GyYHKuUl Ha3vi8aemca GYHKUUA ...

st Toro, 4ToOBl 3aJ1aTh 3Ty (PYHKIIMIO, Mbl JIOJIYKHBI YKa3aTh, KAk
BOIYUCAUMD 3HAYEHUE NOAYUAEMOT, PYHKUUL 1A 0GHHOM 3HAUEHUU ap2l-
MEHMA X € NOMOULDIO 3HAYEHULT UCTOOHBT PYHKUUIL.

BosHuKaeT 1yBCTBO O€CIIOMOIITHOCTH, JUCKOMQOPT: HAM HaJ10 paboTaThb
¢ TpeMst (DYHKIUSIMU, HA HUX HAJIO KAK-TO CChLIAThC.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpodbyem JIaTh olpejiesieHne cyneprosuun GyHKiuii. Mraxk,
B COOTBETCTBUM C OJIHIM 13 «I1a0JIOHOB» INIIEM, HAIIPUIMED:

cynepnoduyuet: GyYHKuUl Ha3vi8aemca GYHKUUA ...

st Toro, 4ToOBl 3aJ1aTh 3Ty (PYHKIIMIO, Mbl JIOJIYKHBI YKa3aTh, KAk
BOIYUCAUMD 3HAYEHUE NOAYUAEMOT, PYHKUUL 1A 0GHHOM 3HAUEHUU ap2l-
MEHMA X € NOMOULDIO 3HAYEHULT UCTOOHBT PYHKUUIL.

BosHuKaeT 1yBCTBO O€CIIOMOIITHOCTH, JUCKOMQOPT: HAM HaJ10 paboTaThb
¢ TpeMst (DYHKIUSIMU, HA HUX HAJIO KAK-TO CChLIAThC.

B maremaTrnke oObIYHO B KauecTBe Ha3BaHUsl IPOUBBOJILHOIO 00HEKTa
MCIIOJIb3YeTCd JIMOO cIelnalbHbIl TepMIH, 100 OyKBA.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Teneps nonpodbyem JIaTh olpejiesieHne cyneprosuun GyHKiuii. Mraxk,
B COOTBETCTBUM C OJIHIM 13 «I1a0JIOHOB» INIIEM, HAIIPUIMED:

cynepnoduyuet: GyYHKuUl Ha3vi8aemca GYHKUUA ...

st Toro, 4ToOBl 3aJ1aTh 3Ty (PYHKIIMIO, Mbl JIOJIYKHBI YKa3aTh, KAk
BOIYUCAUMD 3HAYEHUE NOAYUAEMOT, PYHKUUL 1A 0GHHOM 3HAUEHUU ap2l-
MEHMA X € NOMOULDIO 3HAYEHULT UCTOOHBT PYHKUUIL.

BosHuKaeT 1yBCTBO O€CIIOMOIITHOCTH, JUCKOMQOPT: HAM HaJ10 paboTaThb
¢ TpeMst (DYHKIUSIMU, HA HUX HAJIO KAK-TO CChLIAThC.

B maremaTrnke oObIYHO B KauecTBe Ha3BaHUsl IPOUBBOJILHOIO 00HEKTa
MCIIOJIb3YeTCd JIMOO cIelnalbHbIl TepMIH, 100 OyKBA.

Ob603HaUNM UCXO/IHBbIE PYHKIINM, HAIIpuMep, depes f 1 g.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii
Terepn monpobyem JaTh ompejie/ieHne cyeprno3uinunn GyHkimil. Mrak,
B COOTBETCTBUM C OJITHUM 13 «I1a0JI0HOBY MUIIEM, HallpuMep:
cynepnosuyuet Gynxyud f u g Hazvieaemes GYHKUUA ...
Mist Toro, 4ToOBI 3a7aTh 3Ty (PYHKIUIO, Mbl JIOJKHBI YKa3aTb, KAk

BOIYUCAUMD 3HAYEHUE NOAYUAEMOT, PYHKUUL 1A 0GHHOM 3HAUEHUU ap2l-
MEHMa T ¢ nomowwro gyruxuull f u g.



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Terepn monpobyem JaTh ompejie/ieHne cyeprno3uinunn GyHkimil. Mrak,
B COOTBETCTBUM C OJITHUM 13 «I1a0JI0HOBY MUIIEM, HallpuMep:

cynepnosuyuet Gynxyud f u g Hazvieaemes GYHKUUA ...

Mist Toro, 4ToOBI 3a7aTh 3Ty (PYHKIUIO, Mbl JIOJKHBI YKa3aTb, KAk
BOIYUCAUMD 3HAYEHUE NOAYUAEMOT, PYHKUUL 1A 0GHHOM 3HAUEHUU ap2l-
MEHMa T ¢ nomowwro gyruxuull f u g.

Jlst 9TOrO HAJIO CHAYA/a BBIYUCIUTH f(X) W MOTOM TO, YTO MOJIYYH-
JIOCh, MOJICTABUTL B KAUecTBe 3HAUEHUS apryMeHTa B GyHKINO ¢g. B pe-
syaprare nomyaum g (f(z)).



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Onpenenenne 21. Cynepno3unueii u.au KoMOoo3unmein gynxyud f
u g Hazvieaemcs gynxuyua h, saadannas popmyaot h(x) = g(f(x)).



VI1.2. Cynepniosuiius (Kommo3uiusi) dpyHKImii

Onpenenenne 21. Cynepno3unueii u.au KoMOoo3unmein gynxyud f
u g Hazvieaemcs gynxuyua h, saadannas popmyaot h(x) = g(f(x)).

B nannoit paboTe MbI, JId COKpallleHus 3amuceil, OyjgeMm obo3HadYaThH
CYIEPIIO3UINI0 (DYHKIMI CUMBOJIOM O, TO €CTh CYIEPIIO3UIUs PYyHKINI
f u g —oro dyukius fog. 3uech f o g HaJ0 BOCHPUHUMATH KaK OT-
JIeJIbHOE CJIOBO, IOJ00HO TOMY, KaK Mbl BOCIPUHUMaEM 0003HAUEHM Sin,

©)
log u T.11. To ecTb HeJib3sI, HAIIPUMED, B BbIparKeHUN % «COKpAIATh»
Ha ¢.
Paccmorpum nipumep?



VI1.3. O6parnas dyHKIIS

o cux 1mop Mbl aKIIeHTUPOBAJIM BHUMAHIE Ha HPOOIeMe HAXOZKIeHUSsI
aHavenus GYHKINNT Ha, JJAHHOM 3HAYEHUL ap2YMEeHMa, TO eCTh Ha HaXOXK-
JeHun oopasa asemenma. Ho, Kak 0OBIYHO, NP MOSIBJIEHUN KaKOM-/1100
33141 HOsBJIsIeTCsT oOpaTHasi, B HEKOTOPOM CMbIC/Ie, 3aja4da. B janHom
caydae 3TO 3aJia4a HaXOXKJICHUST 3HaUeHUA apeymenma QYHKIUN 110 3Ha-
weHuro Mot hynKuul, TO eCTh NPoodPa3a SJIeMEHTA.



VI1.3. O6parnas dyHKIIS

o cux 1mop Mbl aKIeHTUPOBAIN BHUMAHIE Ha [IpoOJIeMe HAXOXK IeHUSI
3HaveHus QYHKINN Ha JAHHOM 3HAYEHUU AP2YMEHMA, TO €CTh Ha HAXOXK-
JeHun oopasa asemenma. Ho, Kak 0OBIYHO, NP MOSIBJIEHUN KaKOM-/1100
3aJ1a41 [OsIBJIsIETCS oOpaTHas, B HEKOTOPOM CMBICIE, 3aada. B J1anHoM
cJIydae 3To 3aja9a HAXOXKJICHUSI 3HAYEHUA apeyMeHma PYHKIUN 110 3Ha-
weHut Mot GynKyuL, TO eCTh NPoobpasa dJIeMenTa.

Ecrecrsenno nassarh 06pammoti gynryueti GyHKIUIO, KOTOpas Kark-
oMy sjiementy y u3 E(f) craBut B coorBeTcTBHE €10 IPOOOPA3, TO €CThH
Takoit ajemert x € D(f), uro f(x) = y. Chopmymupyem cTporoe orpe-
Jesienne oOpaTHON YyHKITUN.



VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Kak zanucarb XapaKTepucTuieckoe yejosre jaad Gyaxumm 17



VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.



VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

/f

f—l

X




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

U \f(x)

f—l

X




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

/
" f(@)

f—l

X




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

f
x f(x)
f—l




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

/
x f(x)
fH(f)




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

/
xr = f(x)
= 1 (f(a) ~f




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

/
xr = f(x)
= 1 (f(a) ~f

SHaYUT, XapaKTEePUCTUIECKOEe CBOMCTBO MOXKHO IPEJICTaBUTH PABEH-

creom [ (f(x)) = .




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

f f

xr = f(il]) Yy
= (f@) f‘l/

SHaYUT, XapaKTEePUCTUIECKOE CBOMCTBO MOXKHO IPEJCTABUTH PaBEH-

creom [ (f(x)) = z.




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

f f

o f(x) Y
= [ (f () | \f_l/

SHaYUT, XapaKTEePUCTUIECKOE CBOMCTBO MOXKHO IPEJCTABUTH PaBEH-

creom [ (f(x)) = z.




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

f f

T = f(x) 1 Yy
= 17 (f) O~

SHaYUT, XapaKTEePUCTUIECKOE CBOMCTBO MOXKHO IPEJCTABUTH PaBEH-

creom [ (f(x)) = z.
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B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

f f
T = f(il]) 1 y
= (f@) = f‘l/

SHaYUT, XapaKTEePUCTUIECKOE CBOMCTBO MOXKHO IPEJCTABUTH PaBEH-

creom [ (f(x)) = z.




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

f f
T = f(il]) 1 y
_ f—l (f(ZU)) f—l f (y) f—l

SHaYUT, XapaKTEePUCTUIECKOE CBOMCTBO MOXKHO IIPEJICTaBUThH PaBEH-

creom [ (f(x)) = z.




VI1.3. O6parnas dyHKIIS

B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !
naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...
Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

/ Fi~r ()
v 9 ) /
= f(f(x) Y f!

SHaYUT, XapaKTEePUCTUIECKOE CBOMCTBO MOXKHO IPEJICTaBUThH PaBEH-

creom [ (f(x)) = .




VI1.3. O6parnas dyHKIIS
B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !

naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...

Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

/ FI~f(f ) =
v 9 ) Y
= f(f(x) Y f!

SHaYUT, XapaKTEePUCTUIECKOEe CBOMCTBO MOXKHO IPEJICTaBUTH PaBEH-

creom [ (f(x)) = z.




VI1.3. O6parnas dyHKIIS
B cOOTBETCTBHN ¢ OJIHIM U3 «11a0J0HOBY | HaunHaeM: Gynkuus f !

naswvieaemes obpamuotll x Gynxuuu f mozda u mosvko moada, xo2da ...

Hajo chopmynmupoBarh XapaKTepHUCTUUIECKOE CBOMCTBO «Ha I3BIKE pa-
BEHCTB U HEPABEHCTBY.

/ FI~f(f ) =
v 9 ) Y
= f(f(x) Y f!

SHaYUT, XapaKTEePUCTUIECKOEe CBOMCTBO MOXKHO IPEJICTaBUTH PaBEH-

crsov 1 (f() = u £ (F7(y)) = v.




VI1.3. O6parnas dyHKIIS

[TpuBegennas Boite GOPMYIUPOBKA CUIIKOM TPOMO3JIKAsT (M K TOMY
JKe HeKoppeKTHas ). MozKHO npei/iozKuTh 60J1ee KOPOTKYIO 1 KOPPEKTHYIO
dOpMYIIPOBKY:

Onpenenenne 22. Qynkyus g Hadvieaemcs oopaTHoit ¥ pynxuyuu f 6
oonacmu D, ecau das 1106020 x u3 D u 106020 y = f(x) umerom mecmo

mootcdecmea [~ (f(z)) =z u f (f () =v.

3nece f~! — sr0, BoOOHIE TOBOPS, HE
1

fz)

Paccmorpers npumep?




VII. Teopembl 00 obpaTHOil DyHKITUN
Bce Teopembl JaHHOTO pasjesia JIETKO JTOKa3bIBAIOTCS ¢ IMTOMOIIBLIO Pe-
KOMeHJalnunil JJisd IIONCKAa JOKa3aTeJIbCTBA.



VII.1. Teopema o B3aumMHOii obpaTHOCTU

Teopema 3 (o B3amMmHOIt o6paTHOCTH). Feau dyrnkuyusa [ umeem Ha
muooicecmee D obpamuyro dynwyuwo f=1, mo dynxyua f1 umeem 06-
PAMNYI0 NG MH0dCECTGE! {f(x) ‘:U C D}, npUYemM (f_l)_l = f.

1Tounee, obpaTHas (PyHKIUS UMeeTCs Y OorpaHmvdeHust GyHKIud f HA 9TO MHOXKECTBO.



VII.2. Teopema o dyukiuu, obpaTHoii K cynepno3u-
1

Teopema 4 (o dyukiuu, o6parHoii K cyneprio3uiiun). Feiu
hiz)=f (g(a:)), npuvem GYHKUUA g umeem Ha muoxrcecmse D obpam-
nyro Pynrywo g1, u dynkuua fumeem obpamnyio na Mnosicecmee

{g(a:)x € D},

mo dynxuus h umeem obpammyro h™' na mmoorcecmee D, npuuem

hiy) =g (f(y)).



VII.3. Kpurepnii cyniectBoBaHusi 00OpaTHOIl PYyHKITU

Teopema 5. Pynruus [ umeem obpammyro va muoscecmee D mo-
2da u moavko moeda, Koeda f asisemcea 83aAUMHO 00HO3HAYHOT Ha
Mmrootcecmee D.



VII.4. HekoTophble B3auMHO oOpaTHbIe (PYyHKIIU

Ecin a — #edeTHoe 11es10€e 41cIo, TO K cmenednoti pynrxyuy x® odpar-
HOM SIBJIsI€TCST cmenennan gynkyua x/°.

K noxazameavnoti ¢pynrxyuu a® oOpaTHON ABIAETCS A020DUPMUYECKAA
dynryua log, x.

[To Teopeme 0 B3amMHOIT 0OpATHOCTH IIOJIydaeM, YTO 0OpaTHOI K .402a-

pupmuveckott GYHKUULU STBIIAETCI NOKA3AMENOHAA DYHKUUA.



VII.4. HekoTophble B3auMHO oOpaTHbIe (PYyHKIIU

K tpuronomerpuieckuM (pyHKIUSIM 0OpaTHBIE CYIIIECTBYIOT He Ha Beeil
ocu. MoxkHO cchopMyIMPOBATH MPUHIINII BLIOOPaA «CTAaHAPTHOT'O YYACTKA
B3AMMHOIl OJIHOBHAUHOCTHY. DTOT MHTEPBAJI MK OTPE30K JIOJKEH YIO-
BJICTBOPSTH CJIEAYIONUM TPEOOBaHUSIM:

1. Ero jumna jpojizkHa OBITH MaKCHUMaJbHO BO3MOYKHOI cpejin Bcex
OTPE3KOB (MHTEPBAJIOB), HA KOTOPBIX Y 9TOH TPUTOHOMETPUIECKOI
dyHKIMN ecTh obpaTHAas.

2. OH jo/KeH ObITh CMeIleH KaK MOXKHO JIaJIbIlle BIIPaBO.

3. On IOJI?KeH WJIN BKJIIOYaTh B cebd TOYKY & = 0, W TPAHUYUTDL C
ATON TOYKOIA.



VII.4. HekoTophble B3auMHO oOpaTHbIe (PYyHKIIU
Taxum obpasoM, mosydaeM ciaeayionuit Hadbop pyHKIN, 0OpaTHBIX K

TPUTOHOMETPUYUECKIUM:

sin :  obparHas dyHKIuUs HA D = {—%, %] — 9TO arcsin;
cos : obparnast Gyuknus va D = [0, 1] — 910 arccos;

tg . obparnas pyHKINI Ha D = (—%, %) — 9TO0 arctg;

ctg :  obparnas dyuxius na D = (0, 7) — 910 arcctg.



VII.4. HekoTophble B3auMHO oOpaTHbIe (PYyHKIIU
Tabnumny 3navennii oOpaTHOil (GYHKINHI JIEFKO MOJYYUTH U3 TaOJIHIbI
3HAUECHMIT MCXOoaHOM dyHKIMN. eiicTBUTEIBHO, TO, YTO ObLIO 3HAYEHU-
em pymxyuu f, 11 QYHKIUE 1 ABIACTCS 3HAUEHUEM aAP2YMeNma, 1
nao6opoT. IlosToMy a/s mosyuenus Tabanmbl 3HadeHuil QYHKIUT f
HAJI0, Pa3yMeeTCs, MPOCTO IIOMEHSITh MeCTaMK CTPOKHM TabOJIMIbl 3HaUe-

Huit pyuxiun f.



VII.4. HekoTophble B3auMHO oOpaTHbIe (PYyHKIIU

Tabnumny 3navennii oOpaTHOil (GYHKINHI JIEFKO MOJYYUTH U3 TaOJIHIbI
3HAUECHMIT MCXOoaHOM dyHKIMN. eiicTBUTEIBHO, TO, YTO ObLIO 3HAYEHU-
em pymxyuu f, 11 QYHKIUE 1 ABIACTCS 3HAUEHUEM aAP2YMeNma, 1
nao6opoT. IlosToMy a/s mosyuenus Tabanmbl 3HadeHuil QYHKIUT f
HaJI0, Pa3yMeeTcs, MPOCTO MOMEHSITh MeCTaMHU CTPOKH TaOJIUIbI 3Hade-
Huit pyuxiun f.

He Beskas dynknns nmeeT obpaTHYIO BO Beell 00/1acTi Ollpe/ie/IeHN.
Hanpumep, v 2% obparnoit dynkimun B R HeT: dbynkuns VY ABJIACTCA
obparHoil K dbyukiuu 2 B obmactu T > 0, a GyHKINA —/Y ABJIeTCsl
obpaTHoil K byuxunu z? B obsnactun & < 0.



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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