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MATEMATHUKA U MEXAHUKA

ITPEAEJIBI U ITPOU3BO/JHBIE:
CYIIHOCTD, 3HAYEHMUE, BBIYNCJIEHUE

BEPE30OBA Kcennss AuapeeBHa
OpeHOyprckuii Tocy1apCTBEHHBIN Me1arornyeCKiii YHUBEPCUTET
r. OpenOypr, Poccust

B oannoti cmamve paccmampueaiomcsi cyupHocms, 3Ha4enue U 6blMUCTIeHUEe NPedesos U NPOU3800HbIX (YHK-
yu. Taxowce npusedenvl 8U0bL HeOnpeoeleHHOCmell U PACCMOMpPerbl NPASULA Ougpdepenyuposanus.
KaroueBbie ciaoBa: npenen (QyHKIUH, YUCIIO, TOCICIOBATEILHOCTD, MPOU3BOAHAS, AU(QPEPEHIIMPOBAHNE,

apryMeHT, popMmyJa.

penen (QyHKUUHM SBISETCS OJHUM M3 OC-
HOBHBIX TMOHATHH MaTeMaTHYECKOTO aHa-
mm3a. HerpepsIBHOCTB, IPOM3BOAHAST, HHTETPAT —
HE OTpeNeNuTh 0e3 moMoIny npeaena. OyHKIu-
eil Ha3pIBAIOT MaTEeMaTHYECKOE MPaBUIIO, MOJY-
Jaloliee Ha BBIXOJI YKMCIIO U BO3BpaIllaroIiee Ka-
KOU-TO pe3ynbrar. OyHKUHUS 3al1HChIBACTCS
y=f(X),rme f — byukums, x— apryment
¢byHKIMH, Y — pe3ynbTaT BBINOJIHEHUS (YHK-
uu [1, . 2].

IIpenenom (yHKIMM BBICTYNaeT B KauecTBe
3HA4YeHUs, K KOTOPOMY CTpeMHUTCs (YHKLHUSA, B
MOMEHT NpPUOIMKEHUS ee apryMeHTa K olpejie-
JICHHOMY 3HAueHHI0. 3amuch npeaena GyHKIuu
UMeeT BUJI:

lim f (x)

X—>Xg

[Ipenen moxxeT ObITH KOHEUHBINH U OECKOHEY-
Hblld. [Ipu paBeHCTBE mpenena KOHKPETHOMY
JNEHUCTBUTEIILHOMY YHUCIY, €r0 CYUTAIOT KOHEU-
HbIM mpenenoMm. B cinydasx, korga mpenen pa-
BEH OECKOHEYHOCTH, €ro Ha3bIBaIOT OECKOHeu-
HbIM. bBpIBatOT cimydam, Korma HEBO3MOXKHO
OTNpeeIUTh KOHEUYHOE WM OeCKOHEYHOE 3Ha-
YeHUE, MOAPa3yMEBAETC OTCYTCTBUE CyIle-
CTBOBaHHUS TAKOTO Ipejiena.

Jlis BBIYMCIIEHUSI TIpefieNia, B OONBIITMHCTBE
CIIy4aeB CTOHT TOJILKO TMOJICTaBUTh B ()YHKITUIO
CTpemsiIieecs: K apryMeHTy (QYHKIIMH 3HA4YCHHE.
[Ipu otcyrcTBUM pelieHuss MPH TOJICTAHOBKE
YHUCJIa, UCTIONB3YIOTCS Pa3Hble METOABI BBHIYHC-
JIEHUS: YIPOILIEHUE BBIPAXKEHUN HpH MOMOIIN
JIEJIEHUs] MHOTOUYIEHOB Ha MEPEMEHHYIO0 B Mak-

CHMAQJIFHOW CTENeHH, YMHOKCHHE Ha COmpsi-
’KEHHOE BhIpaOKEeHHE, TpaBmiio JlonuTans u pas-
HBIE Ipyrue npuemsl [3, . 5-7].

[IpaBuno Jlonurans B npenenax: €ciiv B mpe-
7ie7ie €CTh HEONpPeAeIeHHOCTh, TpedyeTcs OpaTh
MPOM3BOAHYIO OT YHCIHUTENSI U 3HAMEHATEIS JI0
TeX I10p, I0Ka HEONPEAEICHHOCTh HE NCYE3HET.

Ot HeompenerIeHHOCTE HE Bcerga MpOCTO
n3baBmATecs. Heonpenenennoctu ObIBaloT pas-

HBIX BHO0B.
o

HeonpenenenHocts = OECKOHEYHOCTb, JIelie-
Hasg Ha OECKOHEYHOCTb. JTO HEONpeeSIeHHOCTb,
IIOTOMY 4YTO CJICACTBUEM HOCJICHUA MOKET OLITE
mo0oe uucio. Vicxoas u3 3Toro, HaM HY>KHO M3-
0aBUTHCS OT HeompeneneHHocTu. HamiexuT pas-
ACIINUTh YHCIIUTCIIb U 3HAMCHATCIIb HAa TNCPEMCH-
HYIO B cTaplel creneHu. Jlanee, mpyu noacTaHoB-
K& OECKOHEYHOCTH BMECTO X, ApoOH C X, B 3HAMe-
Hartene mnpeoOpasytorca B 0. Takum oOpazom,

[ee]

YTOOBI PAaCKpPBITh HEONPCACICHHOCTh — B MHOI'O-
o]

YJieHax, TpeOyeTcsl pa3fAeiuTh YUCIUTEIb M 3Ha-
MEHaTesb Ha [IEPEMEHHYIO B CTapIIEH CTEIICHU.
0

Heonpenenennocts 6: HOJb, JCJECHBIN Ha

HOJIb. DTO HEONpeJeNIeHHOCTh, KOTopas Bepo-
ATHO paBHsieTCs JI000My uunciy. [{ns Toro uro-
Obl M30aBHUTHCSI OT JAHHOW HEOINPEICICHHOCTH
CIeyeT pa3lioKUTh YUCIUTEIh M 3HaMEHATellb
apodu Ha MHOXHTend. Eciam mopcraButh B
(bYHKIMIO YUCITUTENb U 3HAMEHATEb, COKPATHM
apobb Ha (X — 2). 3ateM, 4TOOBI HAWTH MPeaes
GYHKIMH TIPU X, CTPEMSIIEMCS K 2, HaJJICKUT
MOJICTaBUTh B popMyiy X = 2 [2, C. 4].
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[IpousBonHass — OCHOBHOE MOHsATHE aAude-
PCHIIMAIBHOTO MCYMCIICHUS, XapaKTePU3YIoIIee
CKOpOCTh W3MeHeHus1 (GyHKImu. Onpenensercs
Kak IpeJieNT OTHOUICHHS MpHUpaIieHust (pyHKIUH K
NPUPAILICHUIO €€ apryMeHTa IpH CTPEMIICHUU
NPUPAIICHUS] apryMEHTa K HYJIO, €CJIH TaKOBOM
npenen cymecrByer. OyHKIHIO, UMEIOIIYI0 KO-
HEYHYIO TPOM3BOJHYI0 B HEKOTOPOH TOYKE,
Ha3bIBaIOT M depeHnpyemMoil B TaHHON TOUKE.

IMpouecc moayuenuss Hooit Qpynkumu f '(X)

u3 ucxoxuoit pynkuuu f(X) maseBaercsa mud-

¢depennpoBanueM. Haxoxnenue nuddepen-
nuana GyHKIHUU O€3yCIIOBHO CBA3aHO C TEOpUEH
MIPEJIEIIOB U COCTOUT M3 TPEX ATAIIOB:

1. BeiGupaetcs npupatienue X Juist apryMeH-
ta X. OmpenenseM COOTBETCTBYIOIIEE NpUpa-
menne pyrkuun Y = f(X+Xx)— f(X).

2. CocraBnsieTcs OTHOILEHHE MpPUPALICHUS
(GYHKINHU K TPUPALICHUIO apTyMEHTA.

3. Haxoautcs mpeaen AaHHOTO OTHOIIEHUS.
ApPryMeHT X SIBJISIETCSI TTOCTOSIHHBIM, TpHUpAaIe-
HHUe X 6eCKOHeUHO Maiioe, cTpemsieecs K 0.

[Ipu BBIYMCIEHHN ITPOU3BOJHON HCIIOIB3YHOT-
csl cleyromye npasuia A epeHMpoOBaHusl.

[TpaBwio nuddepeHupoBaHus CyMMBI TBYX
byHKIHi.

CIIUCOK JIMTEPATYPBI

[TpousBoaHas CyMMBl paBHa CyMME HpPOH3-
BOJIHBIX:

(F()*9(x))'=F'(x)+g'(x).

[TpousBoaHasi CyMMBI HECKONBKHUX (YHKIMH
paBHa CyMMe MPOU3BOIHBIX ITHX (PYHKIUU:

(fFO)+...+g(X)'=fF'(X)+...+9'(x) .
[IpousBogHas pa3HOCTH paBHA Pa3HOCTH
MIPOU3BOIHBIX:
(fO)-9(x))'=f'(x)-9'(x).
Bropoe npasuio auddepenunpoBanus:
(cf (x))'=cf '(x).

Tperbemy mnpaBwity auddepeHIupoBaHHS
cooTBeTcTBYeT: llpoW3BogHast MpoW3BEICHHUS
paBHA IPOM3BEJCHUIO IIEPBOrO MHOXXHUTEIS Ha
BTOPOH IUIIOC TEPBBII MHOXHTENb, YMHOMCH-
HBII Ha IPOU3BOIHYIO BTOPOTO

(FO)*g(x))'=F'0)*g(x)+ f(x)*g'(x).

Yereproe mnpaBuio auddepeHIrpoBaHus
3BYYHUT TaK: MPOU3BOJIHASL YaCTHOTO paBHA IPO-
M3BOJHOM YHCIUTENS, YMHOKEHHOTO Ha 3HaMe-
HaTelb MUHYC YHUCIUTENh YMHOXCHHBIA Ha
IIPOM3BOAHYIO 3HAMEHATENS U BCE 3TO JICIIEHHOE
Ha KBaJpaT 3HaAMECHATEJI.

{f(x)j _ P *g(x) - F()*g'(x)

g(x) 9°(x)
(https://bigenc.ru/c/predel-v-mate-matike-6d5ab8).
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The article discusses the essence, meaning and calculation of limits and derivatives of functions. The types of
uncertainties are also given and the rules of differentiation are considered.
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