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A 9TO 03HAYaeT, 4YTO YIOMHHAEMOE, B OTHOIICHUHU “Oe3bIMSHHOTO” KBIPTBI3CKOTO TEBIIA-
ckasutend, cioBo JKaiican, ObLJIO HE €ro AMUTETOM, a KOHKPETHBIM HMEHEM DPEajbHO >KUBILETO
yenoBeka, a UMeHHO JKaiicaHa-bIpubl, cbiHA yHIIyHs YMETa. A motomy, B oTHomeHuu JKaiicaHa,
AHOHHMMHBIX KbIPIBI3CKUX MEBIIOB-MaHacybl HE ObLJIO U HE MOIJIO OBITh OBITH peuHn.

[IpumeuaTensHO, YTO KOTZAa pedb UjeT o0 McaaMH3aliy JAyXOBEHCTBOM 3roca «MaHacy,
KaK 3TO BHUJHO Ha IMPUMEpPE MCKaKEHUS SMHU30/I0B, CBSI3aHHBIX C BOGHHBIMU MOXOJaMH KbIPTHI30B,
BO INIaB€ ¢ KaraHoM MaHacoM, IPOTUB Kapa-KbITaeB M KaJIMaKOB, TO HAaJ0 UMETh B BUJLY, UTO 3/1€Ch
OCYIIECTBIISIETCS MM MOJMEHA OCBOOOJUTENBHOIO XapakTepa BOWH KbIPTBI3CKOIO Hapoja MPOTHB
MHO3EMHBIX 3aBOeBaTeleldl C COOCTBEHHO PpEIUIMO3HOM MOTHUBHPOBKOH. A HMEHHO SIKOObI
“CBSILLIEHHOMN” BOMHOM KbIPIBI30B, BO UMsI yTBEP)KJIEHUS CUJION OPYXKHS UCIIaMCKOW PEJIUTHU.

Takum oOpazom mpolGiiemMa ocBemieHUs B ¢uiocodpuu KylabTypbl U OOILECTBEHHO-
MOJIUTUYECKOM MBICTM HETAaTUBHOIO BIJIMSHHS HCJaMa Ha Pa3BUTHE M COXpaHEHHUE JTyXOBHOTO
Hacjleaus KbIpIbI3CKOTO Hapoja, CBS3aHHOTO, HANpUMep, C aHaJU30M CakKpalbHBIX CTOPOH
CYILICCTBOBAaHMSI M TawMHCTBA mepenaud snoca «MaHacy, Bce Ooyiee MPUOOpPETAaET aKTyalbHYIO
3HaYUMOCTb U 00YCIIOBIIEHO BBI30BOM BPEMEHH.

CnMcok HMTHPYeMbIX HCTOYHHKOB:
1. Ymet yyny XKaiican. Aiiken Manac. T. 1-10.: [lactan. 1 kurten. bunkek: «bunkruk 6acMacsi».
2009 x.
2. TeiHuTBHIK AnThIMBIIIEB. busre cantyy «MaHnac kepex». azera «Anmubmu» ot 18 mas 2012 1.
3. Manac: Kbipre13 anuHuH 0.aaTelpabIk anocy. 3-kuten. C. Opo30akoBayH BapUaHThI O0-ya.—
Cypetuycy A. AxkmaroB (Keipr. pecr. yi. unum. akan! Agabust x-a UCK-BO MH-TY.— b.:
Keipreizcran, 1995,— 672 6.
4. Ksipreiscko-Pycckuii croBapb - xxapart - Till.Kg:
http//tili.kg/dict/d1/show/% D0%B6%D0%B0%D1%80%D0%B0%D1%82.
5. DHwuIIepeBo/] ¢ KUPrU3CcKoro Ha pycckuii: https//kgz2.ru/3790.

6. Ay»3oB M. O. «MaHac» — KHpru3ckasi reponyeckas mosMay. Aiamarsl: M3narenbckuil 1om
«Kubexk Xomwi», 2011

VYJ1K0.00.001 (001.3) 2 (2-1)
Typykmanos K.
K. banacareia ateragarel KYY
Typyxkmanos K.
KHY uwm. X.banacarsina
Turukmanov K.
KNU J. Balasagyn

JAUAJIEKTUKA 7KAHA 3AMAHBAII MATEMATHUKA
JAUAJIEKTUKA U1 COBPEMEHHASI MATEMATHUKA
DIALECTICS AND MODERN MATHEMATICS

AHHOTAIMSA: Makanaga  a3pIpkbl ~ MaT€MaTUKAaHBIH  METOJOJIOTHSACHI  KaTaphl
MaTePHATUCTTUK JUAJICKTHKaHBIH POJIy Kapajar, aHblH apTka caHarbl XVII-kepuibimpaa Oarrranar.
XVII-KbIIBIMABIH  MaTeMaTHKachlHA OW JKYTYPTYY BIKMAachl KaTapbl IMAJeKTUKAHBIH KUPUILIU


http://tili.kg/dict/d1/show/%D0%B6%D0%B0%D1%80%D0%B0%D1%82
https://kgz2.ru/3790

309

scentener. Al MU ©3r OpPMO YOHAYKTAPAbIH MATCMATUKACBIHBIH TYJIAOTOH NOO0PY KAaTaphbl - a3bIPKbI
MaTeMaThKa OOJyn caHaar.

AHHOTaIII/IH: B crartne paccMaTpuBacTCA PpPOJIb MATCPUATUCTUUCCKOTO AJHAJICKTHKHA KakK
METO/IOJIOTHSI COBPEMEHHOM MareMaTUKH OTCU€T KoTopoi, HaumHaercss B XVII Beke. OTmeuas
LCJICHAITPAaBJICHHOC BXOXKACHUC JUAJICKTUKNA KaK METOJa MBIIIUICHUA B MaTEMAaTUKY XVII B. B cBSI3H
C €€ ImepexXoaAOM K H3YYCHHIO IMECPEMCHHBIX BCJIIMYHH. A nepuoaomM pacCcB€Ta MaTCMaTUKU
NECPEMCHHBIX BCJINMYNH SABJIACTCA COBPCMCHHASA MaTCMATH KA.

Annotation: The article considers the role of materialistic dialectics as a methodology of
modern mathematics, which begins in the seventeenth century. Noting the purposeful entry of
dialectics as a method of thinking in seventeenth-century mathematics in connection with its
transition to the study of variables. And the period of the dawn of variable mathematics is modern
mathematics.

Hermsru ce3enep: OsrepyaMe 4OHIYK, GQyHKIUS, 4YeK, TyyHay, 1auddepeHinan,
HHTCTPAJIABIK, YCKCU3 KUYNHC YOHOAYK.

KawueBbie ciaoBa: Ilepemennas BenmuuumHa, (QyHKIUS, Tpeaena, IPOU3BOIHAS,
mupepeninan, nHTErpail, 6ECKOHEYHO Maslasi BeIMYHUHA.

Keywords: Variable, function, limit, derivative, differential, integral, infinitesimal value.

Kak u Bce npyrue Hayku, MaTeMaTHKa BOSHUKIA U3 TPAKTHUCCKUX TOTPEOHOCTEH JTI0CH, 13
M3MEPEHUS TUIOMAIeH 3eMEeNbHBIX YYaCTKOB U BMECTUMOCTH COCY/IOB, U3 MUCUUCIECHUS BPEMEHU U
MEXaHUKH.

Hcropust pa3BuUTHS MaTeMaTHKU TOKAa3bIBA€T, YTO JIIOAM IMEPBOHAYAILHO HWMEIH JIEN0 C
LENbIMU  YHCIIaMH, KaK BBIPAXEHUE OTIEIbHBIX BEIIEH, a MOTOM C JPOOHBIMH YHCIIAMH,
BBIp@XAIONMMH JIEJIEHHEe 1enoro npeamera Ha dvactTu. Co BpEMEHEM HAacTymaeT MOMEHT
0000IIeHHOTO B3MIsIa Ha TpeaMeThl. Tak, BO3HHKAaeT OYyKBEHHOE 0003HAa4YeHHE OJHOPOIHBIX
MPEMETOB MO Ha3BaHUEM «anredpay. [loTpeOHOCTh n3MepeHUs 3eMEeTbHBIX TIOMAICH TTpUBEa K
CO3JAaHUI0 TEOMETpUM U TpUroHoMeTpuu. COBOKYIMHOCTh 3THX MAaTEMaTHUYECKUX pa3fesioB
COCTaBIIICT OJHY OOIyl0 HAayKy MOJ Ha3BaHUEM JJIEMEHTAapHOW WIIM KIACCMYECKOW MaTeMaTHKH,
OCOOEHHOCTSMU KOTOpPOHM  SIBJISIIOTCS: a) HEMOJABMI)KHOCTH pPacCMaTpUBaeMbIX OOBEKTOB; ©0)
HEUCIIONBh30BAaHUE UJCH OECKOHEUHOCTH; B) OTCYTCTBHE oOmmMX wmetonoB. ClemoBarenbHO,
JJIeMEHTapHas MaTeMaThKa MMEET JeN0 C MOCTOSIHHBIMH BelMYMHAMU (T.e. ¢ MeTa(u3uKoil), ¢
KOTOPBIMU TTOBCEMECTHO BCTpPEYAaeMCs B MaKpOMHpE, YyBCTBEHHO ollyl@s ux. iIMeHHo mostomy,
M3Y4CeHHE MPUPOIbI HAYNHACTCS C MO3HAHUS YyBCTBEHHO BOCIIPUHUMAEMBIX BEIICH, TOIBKO TOCIIE
3TOT0 Mbl MMEEM J€JI0 C OTHOLICHHSIMHU MEXIY 3TUMHU MOCTOSHHBIMH BeJMUYUHAMU (T.e. C
JTUajekTuKoi ). Tak BO3HWKAIOT MareMarhueckue omepamuu. Hampumep, 1+1=2, rme oauH ecTh
BBIpQXEHUE OTICTHLHOTO MpeaMeTa, a 1+1 BrIpaxaeT X CBA3b MEXKIY CO00M. 3HAYUT, €CITH HEe OBLIO0
OBl OTNIETBHBIX, ETUHUYHBIX MIPEMETOB, HE OBLIO M CBSI3U MEXIY HUMU, HE MOSBISIIOCH OBl YU CIIO
2. DTO TOBOPUT O TOM, YTO HAJIMWYKE MOCTOSHHBIX BEIMYHH MPEIIIECTBYET BBIPAKEHUIO CBS3EH
MEXly HUMH, CIIeZIOBATEIbHO, META(PU3NYECKOE MTO3HAHUE MTPEALIECTBYET TUAIEKTHUECKOMY.

OTMeTuM, YTO 3eMHas MEXaHHWKA MCXOJUT U3 MOCTOSIHCTBA MAacChl, TOTOMY U €€ 3aKOHBI
BIOJIHE OOBSICHUMBI KIAacCHYeCKoi. BOT moueMy MexaHWUYECKHI B3IV HA MHpP COCTaBJISET
XapaKTEepHYI0 O0COOEHHOCTh MeTau3uyeckoro MbliiuieHus. HemocTarouHOCTh MEXaHHYeCKOro
MPECTaBICHUS] MUpPa OOHAPYKMBAETCA TOTYAC K€, KOrja oOpal@aeTcss BHUMaHUE Ha OECKOHEYHO
MaJyr BEJIUYUHY, 00JIaJalolyl0 CBOMCTBOM IIepeMeHHOM BeanyuHbl. [lo1 nepeMeHHoi BeTnunHON
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B MaTeMaTHKe MPUHSATO Ha3bIBaTh Ty BEIMYHMHY, KOTOpas MPUHUMAET pa3INvHble 3HAUYCHUS,
BbIpa)kas N3BMEHYMBOCTh MaTEPHAIbHBIX OOBEKTOB.

Takum 00pa3om, mMaremMaThka MMeeT IeJ0 C AByMs (opMaMH BEIWYMH — MOCTOSHHOH M
MEePEeMEHHOM, U COOTBETCTBEHHO OHA COCTOMT M3 JABYX CTYIEHEW: KIaCCHYEeCKOM MaTeMaTHKH U
BBICIIEH MaTeMaTHKH, IJle MepBas — UMEET Jel0 C MOCTOSHHBIMU BEIMYMHAMH, a BTOpas — C
MEPEeMCHHBIMH, W COOTBETCTBEHHO KIACCHYCCKass MaTEMaTHKA TIOJb3yeTCsl MeTa(u3nIeCKuM
CIoCOOOM  MBIIIUICHHS, a BBICIAS MaTeMaTHKa — JHAEKTHYECKUM CII0COO0M, BBIpaXKas
MaTeMaTUUYECKH HE TOJBKO COCTOSIHHME O0BEKTa, HO U MPOIECChl, ABMKEHUs. D. DHrenbe yBUIET
MNPpOIMOPHUOHAIBHYIO CBA3b MCXKAY 3THUMH UYCTBIPbMA BCIWMYMHAMHU U HX COOTHOUICHUA BBLIPA3UJI
IMMOJIO)KCHUCM: «KaK MaTeéMaThKa IMCPECMCHHLIX BCIMYUH OTHOCUTCA K MATCMATHUKEC ITOCTOSAHHBIX
BEJTMYHH, TAK BOOOIIE AUANCKTHYCCKOE MBIIIICHIHE OTHOCHTCS K MeTadH3HIecKoMy»’ [1.
Mapkce K. u Dnrensc @. cou. 1.20, c. 125.].

HpI/I OTOM Mbl JOJDKHBI OTMCTUTH, YTO TJIABHBIM HNPEAMETOM HU3YUCHUSA 00BEeKTa BEIIIEN
MaTeMAaTHUKS SIBJISIETCS HE BBIPAXKEHHE N3MEHEHUSI OHOW OECKOHEUHO MaJioi MepeMeHHOM caMoi 1Mo
cebe, a OTpakKeHHE 3aBUCHMOCTH MEXAy JABYMS WM HECKOJbKMMH TEPEeMEHHBIMU MpPH UX
COBMECTHOM H3MCHCHUMU. HpI/Iqu He3aBUCHUMasT OECKOHEYHO MaJasi MNEepEMCHHAasA BCIMYUHA
Ha3bIBACTCS apryMEHTOM, a 3aBHCHMasl OT Hee BenuunHa — (yHkmueil. TakuMm oOpazom, BBICIIAS
MaTeMaThKa HMMEET [0 C SBIICHUSIMH, CBSI3b MEXKIYy KOTOPHIMH B OOIIEM BUJE BBIPAXKACTCS
(byHKIIHEH
y="1(x)

Takast 3aBUCUMOCTD HIJLTIOCTPUPYETCS Ha IIPUMEPE HECKOJIBKUX KOHKPETHBIX MPUMEPOB, UTO
JUIs  BBICHIEM MaTeMaTHKH XapakTepHa (yHKIMOHAIbHAs 3aBUCUMOCTh OECKOHEYHO MaJIbIX
M3MEHEHUH, 0003Ha4aeMbIX MOHATHEM «Tu(depeHInam, KOTOPhI HMMEeT Majo JHUIb B TOM
cirydae, Korja OeCKOHEYHO Maliasi BeIMYMHA CTPEMUTCS K HYIIO, U UMEET MECTO COOTHOIIICHUE:
dy = 0
dx 0

DTO OTHOIIEHHE B BLICIIEH MaTEMAaTHKE Ha3LIBAETCS HCONIPCACICHHOCTBIO B TOM CMEICIIC,
YTO OHO C TOYKH 3pPEHHS KIaCCHYECKON MaTeMaTWKU He MMeeT cMbicia. [loToMy uTo GeckoOHEeUHO
MaJias BEIMYMHA C MO3UIIMU MaKpOMHpA MO CYILECTBY O3HAuYaeT HYJb. JKUTEHCKH 3TO 00BsACHSAETCS
TEM, 4YTO MbI HC MOKCEM BU3YyaJIbHO BOCIHPUHUMATH IICfICTBPISI MHKPOYACTHULI. C TOuKH 3PCHUA
MaKpOMHUpa 3TH MHUKPOOOBEKTHl PaBHBI HYIIO, a C TOYKMA 3PEHUS MHUKPOMHPA OHHU PEATbHO
CYIIECTBYIOT M HE€ paBHbl Hymo. [loaToMy MaTemaruueckas HEOINpPEAEIeHHOCTb, BbIpaxkas
OTHOIIICHUEC MI/IKpOO6T)€KTOB, UMeeT Acejio C I[@ﬁCTBI/ITCJIBHBIMH BeJINYUHAMU. SABieHUs MakKpoMupa
BBIPpAKar0TCA OGLIKHOBGHHLIMI/I YpaBHCHH MU, a ABJICHUSA MUKpOMHUDpA — TOJBKO
muddepeHinanbHbBIME ypaBHeHUsIMH. ClieZIoBaTENbHO, MEPKaMU MaKpOMHpPa HEBO3MOKHO MO3HATH
TallHy MHKpPOMHpA, IO3TOMY HOJJIMHHBIM CIIOCOOOM M3y4€HHUS MHUKPOMHpA SIBISETCS HE
Metadu3uKa, a quanekTuka. [IpeBpamieHrne MOCTOSHHON BENMMUYUHBI NMpU AUQPepeHIIUPOBAHUN B
HYJb BBIpAXAeT JHIIb TO, YTO MOCTOSHHAs BEIWYMHA JUIICHA JBW)XCHHS U HAXOAUTCS BCET/a B
MocTossHHOM Tmokoe. [losTomy Mmertaduiunka He crocoOHa BBIPA3UTh MEPEMEHHYIO BEJIUUYUHY,
IIPOHUKATHE B MUKPOMHD.

Crnenyer OTMETHTbH, YTO BCE B MUPE AUAICKTHYECKU CBS3aHBI MEXIY COOOM, CIIIIETEHBI JPYT
C JIpYrOM, MpUYEM KaXKIOE€ SBJICHHE CBSI3aHO OECKOHEYHBIMH HUTAMHU C JIOOBIMH JPYTHUMH
SIBJICHUSIMU, M CYIICCTBOBAHME KAXKJOTO 3aBHCUT OT MHOXKECTBa APYyrux (hakropoB. DTa BceoOmas
JIMATICKTUYECKAsT CBSI3b BRIPAXKACTCS YPAaBHEHHEM OOIIErO BUA:
y= f(X1, X2...X,).
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Ho 3710 oOmiee ypaBHeHHE B TaKOM BUJE HE MMEET OJHO3HAYHOro peuieHus. I[Ipakruuecku
TO HEBO3MOXHO. [loaToMy mr000e Maremarnueckoe OOlee ypaBHEHHE C HECKOJIbKUMU
IIEPEMEHHBIMU TIOJBEPraeTcs pELICHUIO JIMIb OTHOCHUTEIBHO KaKoro-To aprymeHTa. Torna
peleH e TaHHOTO 00Iero ypaBHeHus umeeT Bu: Y=f(x1), wiun y=f(x2) u 1.1

Kak oTpakenne oOmMX CBOMCTB U3MEHSIONMXCS BEIMUYNH U 3aBUCUMOCTEH MEXIy HUMU B
MaTeMaTHKe BO3HUKIIO MOHATHE IEPEMEHHON BETMYMHBI U (PyHKIUH.

MaremaTtrnueckue MOHATHS epeMeHHONW U (PyHKUIMH TPEACTAaBISAIOT COOOH HEUTO MHOE, KaK
a0cTpakTHOE OOOOLICHHOE KOHKPETHBIX MEPEMEHHBIX BEIMYMH (KaK BpeMs, IyTh, CKOPOCTb, YIOJI
IIOBOPOTa, 3ayepyrBaeMas IUIOMAJb, U T.JA.), KOHKPETHBIX 3aBUCUMOCTEH MEXIy HHUMHU (Kak
3aBUCUMOCTU IIYTU OT BpeMeHU U T.A.). [loHsTHE «T1epeMeHHas» €cTb OTBJICUYEHHBIH 00pas,
U3MEHSIONMICS BEIUYMHBl — BEJIMYMHBI, HEOOXOAMMO HPUHUMAIOIEH B pPaccMaTpUBacMOM
IpoleCCe pa3Hble 3HA4YeHUsA. DTO €CTh, CTANO ObITh, IEPEMEHHas BOOOILE; MOXKHO pPa3yMeTb U
BpeMsi, U MyTh, U JIOOYIO JPYIyI0 BEIMYMHY — (YHKUIHS €CTh OTBJIEUEHHBIH 00pa3 3aBUCMMOCTH
OJIHOM BEIMYMHBI OT Apyrol. MaTreMaTuueckuil aHaau3 UMEET CBOUM MPEIMETOM 3aBUCUMOCTb HE
MEXIy TEMU WJIM HUHBIMM KOHKPETHBIMHM BEIUYMHAMU, a MEXIy MEepEeMEHHBIMH BOOOIE, B
OTBJICUEHUHU OT UX cojepkaHus. Takoe oTBiIeUeHUE 0OeclieunBaeT MPOTY NPUMEHEHUS aHalIn3a,
TaKk Kak B OJHON Qopmyse, B OJHOW TEOpeMe OH OXBATHIBACT OCCKOHEYHOE YMCIO BO3MOMHBIX
KOHKPETHBIX CIIy4aeB.

1. Q = I1R?, wuu O=f (R). I'de Q- niowads kpyea

R- Paouyc
2.5= gt 20e S- nymo, t — epems
2 g - YCKOpeHue CUulbl msdcecmu npu c60000HOM NAOEHUU.

3. 3axon Betina Mapuomma:
p. v = const, wiu p=f(v)
unu p=f(v)
wnu V=F(p)
unu V=1(p)
Hnu soo6we y=f(x)

MarteMaTHKa epeMeHHbIX BeJIMYHUH M JHATEeKTHYeCKUIi MeTO/ MbILILIC HHS.

OHrenbsc: «MaremaTuka IHEPEMEHHBIX BEJIMYMH CaMblil 3HAYMMBIM OTHEN MaTeMaTUKH,
KOTOPBIM COCTaBJIICT MCUHUCIEHUS OECKOHEYHO MallblX, €CThb HEYTO HHOE KaK MpHUMEHEHUs
JTUAJIEKTUKA MaTeMaTHUYeCKUM OTHOIIEHUSM». DHIelbC MHUCall, YTO BBICIIAS MaTeMaTHKa BbI3Basa
3aMeIIaTeIbCTBO, TAK KAK YAaCTO YTBEP)KIAAET HEUYTO IPOTUBOIIOJI0KHOE TOMY, YTO IIPABOMEPHO U1
«HU3LEH MaTeMaTHUKW». <«3Iech, - OTMeYal OH, - WMEK BBHUJIY BBICHYIO MaTEMaTHUKY,
3aTBEp/AEBIIME KaTETOPUHU PACIJIaBUIIMCh, MaTEMAaTHKa BCTYNUJIA B TaKyl0 00JIacTh, T€ AaXKe€ CTOJb
IIPOCThIE OTHOLIEHUS, KaK OTHOILIEHHsI a0CTPAKTHOTO KOJMYECTBO, AypHasi OECKOHEUHOCTb ITPUHSTU
COBEPIICHO U AJIEKTUYECKU M BUJA M  3aCTaBWIU MaTEMaTUKOB CTUXUHHO U
MPOTUB UX BOJIU CTATh JMANEKTHKaMA»> [2. Mapke K. u Durensc @. cou., 1. 20, c. 130].

Hu opHO M3 Apyrux MOHATHN HE OTpPakaeT SIBJICHUM PEAIbHON AEUCTBUTEIBHOCTU C TAKOH
HEIMOCPEJICTBEHHOCTBIO U C TAKOM KOHKPETHOCTBIO KaK MOHATHE (DyHKIMOHAIBHON 3aBUCUMOCTH, B
KOTOPOM BOIUIOIIEHBI M IOJABMJKHOCTb, M JUHAMHUYHOCTH pPEAJIBHOTO MHpAa, B3auMHas
00yCIIOBJIEHHOCTh pPeajbHbIX BeTU4YUH. [IoTOMY YTO 3TO MOHSTHE KaK HE OJHO APYroe BOILIOIIAET B
ce0s TMaNeKTHYECKHE YePThl COBPEMEHHOIO MaTEMaTH4YECKOIO MBILUIEHHS; UMEHHO OHO IpUYy4aeT
MBICIIUTh BEIMYMHBI B HX JXMBOM H3MEHUMBOCTH, a HE MCKYCCTBEHHOW IpENnapupOBaHHOU
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HEMOJIBUKHOCTH; B MX B3aUMOCBSI3U M OOYCIIOBJIEHHOCTH, & HE B UCKYCCTBEHHOM OTpPBIBE JIPYT OT
Apyra.

[penen limf(x)=f(X0). 3mech pedbr wHIET O CHENHATBHOM MAaTEMAaTHYECKOM METOe
OECKOHEYHO-MAJIbIX WJIM B €70 COBPEMEHHOM BH/JI€ — O METO/I€ MTPEJIENIOB.

«mess METOOB TpeneNioB IMPOCTa M 3aKIoYaeTcs B clexyromeM. YToObl ompenenuTh
HEKOTOPYIO BEITMYHMHY, MBI OTIpeIeisieM CHadajla He ee camMoe, a HeKoTopoe ee npuonmxkenue. [Ipu
3TOM CTPOUTCS HE OJHO NMPHUOIMKEHHE, a IEeNbIH psia NpUOIMKeHU, Bce Oosee u 6osiee TOUHBIX.
3aTeM M3 pacCMOTPEHHS LENU STHX MPHOIMKEHHWH, T.€. U3 PACCMOTPEHHUs CaMoro Ipolecca
NPHUOIMKEHUS, OTPEACIISIETCS Y)Ke €TUHCTBEHHBIM 00pa30M TOUHOE 3HAYCHHUE BEITMYUHBI. DTHM I10
CYIIECTBY ITyOOKO JMAJEKTUYECKUM METOJIOM YCTOWUYMBOE, MOCTOSHHOE MO3HACTCS KaK pe3yiabTar
npoliecca JBMKESHUSI.

C momompio MOHATHS Tpefena, Omarogapsi MpoIecCyaabHOMY MPOUCXOXKICHUIO U KHUBOU
JMAJIEKTUKE €ro, MaTeMaTHKa TEePEMEHHBIX BEJIMYHMH OTPAXKAaeT B CBOMX aOCTPAKIMSIX pPEATbHO
MPOTEKAIOUE B IPUPOJIE U3MEHEHHUS, IBU)KEHUS, T.€. TUATICKTUKY.

IMpousBoanasi. CKOPOCTh €CTh MMPOMU3BOJHAS OT ITyTH 11O BpeMeHn V= _8S

t
lim Ay HaspiBaeTCs IPOM3BOAHON (YHKIHH.
AX
As
Hanpuwmep: V=At

[lpenen otHomeHuWs mnpupameHus (QyHKIHHA y K BBI3BIBAIOIIEMY €ro IPUPALICHUIO
HE3aBUCHMOM MepeMeHHOM A X, TpH CTPEMIICHHHA X K HYIIO.

Lim _Ay Ha3biBaeTcs mpou3BogHON GyHKIuH f(X) 110 HE3aBUCHMOI TepeMeHHO
Ax »0Ax X, IpY JAHHOM €€ 3HaYeHUM (U1 B JaHHOU Touke) X=Xo

Ckopocts V ecTh mpou3BOgHAS OT MPOM3BOJHOTO YT S MO BpeMeHH {, T.e. OECKOHEUHO
MaJloe U3MEHEHHUE IMYTH S B 3aBUCHMOCTH OT OECKOHEYHO Majioro M3MEHEHHs BpeMeHH t sBiseTcs
MOKa3aTesIeM CKOPOCTH.

V=As
At

A OTHOIICHHE OECKOHEYHO Majoro u3MeHeHusi ckopoctd (V) B 3aBUCHMOCTH OT
GECKOHEUHO MaJIoro M3MeHeHHUs BpeMeHH A aeT YCKOpeHHe: A

-
t

Huaue roBopsi, yCKOpEeHHE €CTh TPOU3BOHAS OT CKOPOCTHU MO BPEMEHH.

[TpousBoHas 03HAYAET CKOPOCTh U3MEHEHMS (DyHKIUU.

HMud depenmuan. y=f(x)., dy=Ff(x)d.

HoBrle MmaTemaTrueckue 00beKThl — QyHKIHS, TuddepeHnnan, HHTerpal — ABISIOTCS Oosee
MOLIHBIM CpPEICTBOM IO3HAaHHUSA, KOTOpbIE CIIOCOOCTBYIOT NPOHMKHOBEHHUIO B TalHBI, IIIYOOKO
CKPBITBIE OT HAIIETO MPSIMOTO BOCIPHITHUS U HEJIOCTYITHBIX HAIISTHOMY ITPEICTABICHUIO 00JIacTei
MPUPOJIBI, T.€. MUKPOMHPA.

JuddepenunanbHOe HCUUCIEHHUE B CBOCH OCHOBE €CTh METOJ HAXOXKICHHUS CKOPOCTH
JIBUKEHUS B JTF000M TaHHBIM MOMEHT BPEMEHH, KOT/1a U3BECTHA 3aBUCUMOCTD ITYTH OT BPEMEHH, 3TO
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3amaua pemaercs «auddepeHmpoBanuem». OKka3pIBacTCsl, OHA COBEPIIEHHO PaBHOCHJIbHA 3a/1adye
MPOBEICHUS KacaTeNIbHbIX K TOM JIMHUHU, KOTOpas AaeT rpaduyeckoe M300pakeHHe 3aBUCHUMOCTHU
nyru oT BpeMeHH. CKOpOCTh B MOMEHT BpPEMEHHM t MpoCTO paBHA TAaHTEHCY yIJla HakJIOHA
KacaTeJIbHOW B TOYKE, OTBeUarolieit 3tomy t Ha rpaduke.

N

I T4

HuTerpanbHOoe UCYUCICHUE B CBOCH OCHOBE €CThb METOJ HAXOXKACHUSA IPONUIEHHOIO IyTH,
KOTJIa W3BECTHA 3aBHUCHUMOCTH CKOPOCTH OT BpPEMEHU (WM BOOOINE HAXOXKAECHUS CYyMMapHOTO
pesyiabTata JACUCTBUS TIEPEMEHHOM BEIWYMHBI). OJTO 3ajJaya, OYEBHIAHO, OOpaTHas 3ajadye
mipdepeHINaTbHOTO  MCYMCICHMS, T.€. 3a/a4€ HaxOXKACHUS CKOPOCTH: OHa peIaercs
«HTerpupoBanrem». Oka3blBaeTcs, OHA COBEPILEHHA PaBHOCUJIBHA 3a/1a4€ HAXOXKICHUS ILIOL@AIN
M0J1 KpUBOM, KOTOpas JaeT rpaduueckoe n300pakeHHs 3aBUCUMOCTH CKOPOCTH OT BpeMeHH. I1yTs,
MPOMJCHHBIA 3a IPOMEXYTOK BPEMEHM OT MOMEHTa i 10 f; HmpoCTO paBeH IUIOMAAUA IOJ
n3o0paxaromeld rpaduK CKOPOCTH KPUBOW, MEXKIY MPSIMBIMH, OTBEUAIONMMH Ha Trpaduke

3HayeHusM t) u b el

[loguepkuBas eaneKTUUYECKYIO CYIIHOCTh MaTeMaTHKH IepeMeHHbIX BenednH, K. Mapkc
3ameTuiI: «M criemoBarenbHO WHAYe TOBOPS, MOHATHE MPEAesioB U IU(PPEepEeHIIHAIOB CYIIECTBYIOT
TOJIBKO IS IEPEMEHHBIX, a HE IS IOCTOSHHBIX [3. Mapkc K. Mmarematnueckue pykonucu. M.:
Hayka 1968. c. 76].

Onrensc: «Jlump nuddupuHIIIATEHOE HMCYHUCICHHUE AT €CTECTBO3HAHHIO BO3MOXKHOCTH
BBIPA’KATh MATEMATHYCCKH HE TOJIBKO COCTOSIHHS, HO M IPOIECCH: mBIKeHHs»  [4. Mapke K. u
Owurenbe @. Cou.T., c. 387].

B ocHoBe ompeneneHuss HOBBIX 00BEKTOB-UHTETPAIOB U AudxpepeHnaioB Oblia 3a0KeHa
uJiesl CYMMUPOBAHUS U BEIYUTAHUS.

Ecnn 10 OTKpBITHS MaTeMaTUYECKOTO aHAIM3a CIIOKEHHS COBEPIIATMCH Ha/l KOHEYHBIMH U
MOCTOSIHHBIMU BEJIMYMHAMHU (YTO JaBaJI0 BO3MOKHOCTh OTOOpakaTh MaTeMaTUYECKU COCTOSHUS),
TO C OTKPBITHEM METOJIa WHTETPUPOBAHUS MBI UMEEM CIIOKCHHE «OCCKOHEYHO OOJIBIIOro)» YHCIIa
«OECKOHEUHO MalblX» BEIWYMH, YTO JIaBaJl0 BO3MOXHOCTh OTOOpakaTh MaTeMaTHYeCKUe
W3MEHEHHSI, IPOIIECCHI.
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OnemeHTapHas MaTeMaTHKa M €CTb MaTeMaTHKa IIOCTOSIHHBIX BenuunH. OHa
dbyHKIHMOHUpYET B mpenenax QopmanpHOW Joruku (Metadus3uka). MaremMaThka IepeMEHHBIX
BEJIMYMH, HMMes JEJ0 C HCYHCICHHEM OECKOHEYHO MaJbIX BEIWYHMH, IPEJCTaBIsSeT CO00ii
IIPUMEHEHNE JHANEKTUKM K MaTeMaTU4eCKUM OTHOIIeHHsAM. CleqoBaTenpHO, MaTeMaTHKa
IIEPEMEHHBIX BCIMYUH BBICTYIACT KaK OTPULAHME MATEMaTUKU IIOCTOSHHBIX BEJIMYHUH.
Juddepenuupys nepeMeHHbIe BETUYUHBI X U ¥V, MbI TOJTydaeM OECKOHEYHO Majble BETUYUHBI dX U
dy. Oto mepBoe orpunanue. Uarerpuposas dx u dy mbl cHoBa monydaem X u Y. Ho mocnenHue
BEJIMYMHBI HE SBJSIOTCS MNPOCTBIMM TOBTOPEHUSIMH IepBOHauaibHbIX X U Y, a sBisercs
paspeleHueM 3a7aun, KOTopasi He 10| CUJTy OOBIKHOBEHHOM 3JIEMEHTApHOW MaTeMaThKe. DTO €CTh
OTPUILIAaHUE HA BHIICH OCHOBE.

Meradu3uky ciaenyeT paccMaTpuBaTh KaK «OTPAaHUYEHHYIO JUAJIEKTHUKY», KaK €€ MOMEHT,
KaK MPUMEHEHHE JUANEKTUKU K KOHKPETHOMY (PAKTY, K KOHKPETHOMY aHAJIM3Y, KaK €€ MpeaeIbHbII
ciyyail. TouHo Tak ke, KJIacCMYecKas MEXaHHKa SBJSETCA MPEIeNbHbIM CIIydaeM TEeOpUHu
OTHOCHTEJIBHOCTH TPU MaJIbIX CKOPOCTSX, a JJIeMEHTapHas MaTeMaTHKa IpeACTaBiIsIeT COO0M
npeenpHblii  caydail  auddepeHInanbHO-UHTETPalbHOTO  HUCYMCIEHUS TPU  HEU3MEHHBIX
napamerpax. Korma mnocrosHHas Ilnanka paBHa HyNI0, KBaHTOBAas MEXaHHMKa IIpeBpalaeTcs B
Kiaccuueckyto MmexaHuky W. Hertorona. Ilpu cnalbIx MONSX TATOTEHHUS U MaJbIX CKOPOCTSX
ypaBHEHHsSI OOIIEH TEOpUM OTHOCHTENILHOCTH IEepeXOAiT B YpaBHEHHUS JBH)KEHUS M 3aKOHA
BCEMUPHOTO TATOTEHUs K KIACCMYECKOM MEXaHMKE. PacKpeITHE BHYTPEHHHUX 3aKOHOMEPHOCTEH
Pa3BUTHS HAyKU MO3BOJIET INIYO’KE MOHATh MEXaHU3M CBS3€M CTapoll TEOpUU C HOBOM, OTUETIIMBEE
IIPECTAaBUTD JIOTUKY PAa3BUTHS MaTEMAaTUYECKOTO 3HaHUS U HAMETUTH IIEPCIIEKTUBBI €TI0 Pa3BUTHSL.
[lpuHLIMI COOTBETCTBUSA BBICTYNAET Kak OOBEKTMBHAas M OOI@AsS 3aKOHOMEPHOCTh Pa3BUTHUS He
TOJIBKO (PM3UYECKOTO, HO M MaTEeMAaTUUYECKOro, Jake MaTeMaTU3MpOBaHHOro Mo3HaHus. T.o.,
MeTadu3uKa eCTh TNPEACTbHBIN Cilydail JUANeKTUKU, KOrJa OTCYTCBYET MABMI)KEHHUE: JUATICKTHKA
paccMaTpuBaeT SIBJIEHHE CO CTOPOHBI €r0 JBM)KEHHS, TOrJa Kak MeTau3uKa CO CTOPOHBI €ro
MTOKOS.

Meradu3nuka UMEeT JeN0 C «HEMOABUKHBIMU KaTETrOPUSAMEY, a AUATCKTHKA -«C TEKydHMU».
B cuny storo meragusnka HepeaKO Ha3bIBAaeTCs HAyKOM O Bel@AX, O MpeaMeTax, IUaJeKTHKa — O
JIBHKEHHH, O IIPOLECcCax.

CoBpeMeHHas MaTeMaTUKa €CTh IIEPUOJ pacliBETa MAaTEMAaTUKU IEPEMEHHBIX BEJTUYMH.

B XIX u XX BB. mpeamMer MareMaTUKd W MpoOJieMbl €€ OOOCHOBAHMS KayeCTBEHHO
WU3MEHUIINCE.

OTKpbITHE  HEEBKIMJOBBIX TE€OMETPUM, H3Y4alOUMX IMPOCTPAHCTBEHHBIE  (HOPMBI
KOCMHYECKOro macuraba, nmocrpoenne KoHTOpoM T€OpHUM MHOXKECTB, B KOTOPYIO BOLUIO MOHSTHE
MOITHOCTH (MJIM KapAMHAIBHOIO YHClIa), CO3aHNe MAaTEeMaTHUeCKOH JIOTUKU (110 CBOEMY IIpeaMETY
HCCIIeIOBAaHUsI — JIOTUYECKas, a METO/Iy — MaTeMaThdeckas), (pyHKIIMOHAIbHOTO aHalli3a, TEOPUH
IpyNnn, TEOPUM KaTeropuid, pa3BUTHE apU(PMETUKH KBATEPHUOHOB M TUIIEPKOMILIEKCHBIX YHUCEIl,
UCCIICZIOBAHUE DPA3TUYHBIX THUIOB PSIOB M UX COOTHOLIGHMM M T.JA. OOYCIOBMIM JalbHeElIee
OypHOE pa3BUTHE BCEH MaTeMaTH4eCKOW Haykd. VI3BMEHWIJICS MpeaMeT M COOTBETCTBEHHO €My H
MeTO/ anre0Opanyeckoro mo3HaHus. Anredpa oKazalach MaTeMaTHYeCKOW HayKol 00 aOCTpaKTHBIX
orepanusax HajJl 0ObEKTaMH JOCTAaTOYHO OOIIeH IpUpoIbl O GOPMATIBHBIX CTPYKTYpaxX U ONepanusx,
3aJJaHHBIX B MHOXKECTBAX IIPOU3BOJIBHON IPUPOJBI.

Bosnukiu paznuubHble QopMbI T€OMETpPHH, anredpbl, aHajau3a, TEOPUM MHOXKECTB,
TOIOJIOTHH.

OCTOHOBUTHCS OJIPOOHO HA KKJION M3 ATUX JUCLMUIUIMH HE TO3BOJISET 00bEM CTAThHU.
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