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OJI-OAPABU EHBEKTEPIHJAEI'T ®PU3UKA MEH
MATEMATHUKAHBIH 9JICTEMEJIIK MOCEJIEJIEPI

AnHoTtamust. Kas3ak TONBIparblHAH INBIKKAH, JYHUC)KY3LTK FBIIBIM MEH MOJACHHCTTIH, OHBIH IINIHIC
MATEMATHKAHBIH JAMYyBIHA 30D BIKIAI €TKEH Ipi TyiFanapasiH 0ipi — ©0y Haceip ax-Papadu (870-950 sxx.). OHBIH
CaH-Caaabl TPAKTATTAPhI FEUIBIMHBIH OAPIIBIK JICPIIK CANATapblH KAMTHABL ¥ JIbI OWIIBIT MIBFAPMANAPBIHAA MaTe-
MATHKA MCH MATEMATHKAHBI OKBITY MACEINenepl A¢ epeKe OpbIH anaapl. PapaduaiH miKipiHIIe, MAaTEMAaTHKA aJaM-
HBIH OLTIMIH TEPEHAETE TYCIM opi OACKA FHUIBIM CalANapbIHBIH JAMyBIHA TIKEJIEH acep THrisce, pu3mKa — Tabmrart
TYpaibl, OHBIH HETI3TI MPUHIMITEPI MCH OOIIIKTEpPl sKAHIIbL, TAOUFHU ICHEICPre TOH aKIHACHIMIAD TV PAJbl, TAOUFA
JICPEKTCP MCH 3JICMCHTTCPIIH 63apa dCepi >Kaljbl FRUTBIM. T aabIMHBIH MEIATOTHKA iTiMi OOMBIHING KA3FaH CHOCTI-
HEH TAJIM-TopOue, Oiim 6epy Macerenepi 63apa ThIFbI3 OaiilaHpICTa OOIYBI KEPEK SKEHIT] aHFapblIaasl. Makamasa
on-Dapabuain ockl OarbITTa KA3BUIFAH OipKarap cHOEKTEpiHE INONY >Kacambil, (PH3MKA MEH MATEMATHKAHBI
OKBITY IaFbl TOHAPAJIBIK OaHIIAHBICTHIH 9TICTEMEIIIK JKAKTaPhl OAsTHIAIFAH.

Tyiiin ce3aep: on-Oapadu, FBUTBIM, 9IICTEME, (PH3HKA, MATCMATHKA, TOHAPAIBIK, OAHTAHBIC,

Kipicne. bubin HIbifpicThIH AaHA OUIIBLIBI, (PU3UK, MATEMATHK, ACTPOHOM, JJICMAIK JCHICHACTI
dumocod, Myssika 3eprreyiuici opi muHrBucT 90y Haceip on-®apabure 1150 sxpin tonapl. ¥ sl Fyna-
MaHBIH FBITBIM CAJACBIHAA KAJABIPFAH CHOCKTECPI MCH 3CPTTEYJICPl OMIPIICHAITIMEH TAHBLIBIN KEJIC.
Fameim FeuTBIM camachiH qamMeliTyra apHan 160-TaH aca Tpakrar JkasraH.

dapabu «FbLTBIMIAPIBIH IBIFYBDy ST ATAJATHIH TaFbl O1p 9HrLI ¢HOCTIHAS FRUTBIMIAPIBIH OacKa 1a
camanapMeH Oipre apudmeTHKa MCH TCOMETPUSHBIH IIBIFY TOPKIHI MEH ceOenTepiH TYCIHAIpeai,
FBUIBIMIAPABl OKY MEH OKBITVIBIH KONapelH Oenrinen Oepexl. MyHzma apupMeTHKa MEH T'C€OMETPHS
FBUTBIMIAPBIHEIH HET13r1 YFRIMAAPBIH (CaH MeH (urypa) 6acka emkaiaaH eMec, TYPMbICTaH, TabHFaTTaH
ajbpIHFAH AS Aypbic TyciHAipeal. byHsl «ayHueaeriHIH Oopi CaHHAH KapaifaH» ACTCH. Epexiine KeHim
ayJapapJabIK SKaiT, 01 apuMETHKA, TCOMETPHS, ACTPOHOMHS YKOHE MY3BIKAHBI TICJATOTHKANBIK, FRITBIMAAD
JICT aTalIbl KOHE OJapblH TOPOUCIIK MAaHBI3BIH atnbin kepceTeai. CoHaal-ak, MATCMATHKAIBIK O1TIMCI3
JKApaTBUIBICTAHY FBUIBIMIAPHIH JKaH-)KAKTBI WIEPYAIH MYMKIH €MECTIriH aran airaael. Byn — Oyriari
VaKpITTa 13 MAHBI3BIH KOMMaraH mkip [1].

dapabu eHOCKTepiH 3epTrey epreacH OactanraH. OnapaeiH OipHemeyvin «Kazakcran men Opta
AsusHBIH yIbl FaaeiMapby gereH  kitanra A MamanoB kepcereni. JKamameraumn ©OOy-i-XacaH,
MlamcyTmnun Caiixu, Myxammen Xadtuaryn MOpam topizai apad 3epTTeyUILICpiHCH Oacka HEMIC,
aFbIIIIBIH, aMECPUKA FaTbIMIapsl aa Oipas eroek etti. [lerepOypr yuusepcureTiniy npodeccopsr Hukomac
Pemep 1862 »xbinb «®Dapabuain aHHOTAUMSIBIK OuOMuorpadusacein» wmeirapasl. Kapn Bpokkemsman
«Apab oacOueTIHIH Tapuxby ACTeH OecToMIblK cHOerine kiprizmi. 1890 skeurgaper Hemic Dpuapux
Huetepemn Jletinenae Papabu merrapmanapeidbiy OipHemieyiH apabmara OacTeipraH GonareiH. ¥ ITBI
okeiMbICTHI | copr Capron «Fsutbim Tapuxeina kipicne» (1927 k.) aereH kitabbinaa @apabuaiH FeIIbIMFA
KOCKAH yneciH aradl kemin: «bizaiy adpeikima altapeiMe3, ®apabu MypanapbelH 3¢pTTCH TYCY KaXKeT», —
peial [2, 40 6.]. Conpiven Oipre on-GPapaOu MypanapblH 3¢pTICYTe ENIMI3IOIH aTakThl FaTbIMIAPHI
O.Maprynan, A KeGecos, P.bepaitaii, A Kaceivzkanos, Q. JlepOicasi, T.6. aTrcaabiCThI.
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«OQJEMHIH CKIHII YCTa3bD) aTaHFaH FyJlaMa FaIbIM TYPalbl aHTBIIFAH CPEKIIC MKIPIACpPre TOKTa-
JIAHBIK;

1. T'erenp, HemicTiH atakrel punocoder «IQna-Papadbu Apucrorenpaiy «PU3NKACHHY KBIPBIK PET,
«Putopukacei» ekl ky3, «¥KaH Typamel» arThl KiTaOBIH JKYy3 PET OKbiFaH ¢keH. HeTKeH TaHFajgapibIk
cHOek!»

2. I1.H. ®enocees, artaktel OpbiC FambiMbl. «OpTarachip/bK FRUIBIM TAPUXBIHAA ©31HIH ayKbIMIBI
FBUTBIMU JKYMBICTAPHI, TEPEH OPl JKaH-KAKThl SHLUKIONCIUAIBIK OiTiMi skeHiHEH on-DapabumeH TeHaece
aJaThiH FATBIM/IbI TA0Y KUBIH).

3. ED. Beptensc, kepuekti Leirsic 3eprreyimici: «On-dapabu kenTereH ChIHAAPIBI MIBIFapManap
Tyre3ael. Dapalbu Mypacel ymaH-TeHi3 xkoHe cad anyad. On con Tycrarsl OyKin Oi1iM canagapblH, STHKA,
casgcart, ICUXOIOTHS, JKapaThUTBICTAHY, MY3BIKAHEI OKbII, 3epTTeai!... [3].

YKorapeiga alThIIFAH MIKIPACPACH FANBIMHBIH YHEMI 13ACHICTC OOJIFAHBIH, FHITBIMHBIH OapIibIK
calachiMCH JCPIIIK aNHAIBICKAHBIH, CH OAaCTBICHI, KA3Ipri VakbITKa ACHIH KANIBIPFaH MypaaapbiHBIH
TYHBITT TYPFaH ThIH JKAHANBIK CKCHIH aHrapyra Oojanei. OcbiFaH OaiIaHBICTBI FAJBIMHBIH 1Pre/i
FBUIBIMIAP — MaTeMaTHKa MCH (PU3HKA TYPalbl Ka3raH CHOCKTEPIHC TanAay >Kacad OTBIPHIN, KAXKETTI
OarpITTa KOJJAHA ancak, KOINTereH 13ACHIC JKyMbIcTaphiHa apkay Oonap exi. Conpaii-ax, Oyl FbLUTBIM
calanapbIHbIH APACHIHAAFBI IOHAPATEIK OallTaHBICTEL YAAMBl JAMBITY ©3€KTI Mocene OOMBIT Kana Oepeai.

Herisri 6ejiim. ®apabu MaTeMaTUKaHBI OKBITYABIH 9ICTEMECI FBITBIM CAIachiHAH Ja 631HIIK TCPCH
ol-mikipjepiMeH gapanadaasl. On MaTeMaTHKAHBIH 0acKa FRUIBIMIAP apaChIHAAFBl POJIIH, MOH-MAaHBI3bIH
epekuie Garamai OTHIPHII, «OKY MEH OKBITY, OWABI OLIIipy, MOCEICHIH Ma3MyHBIH OasHIay, cypak oepy
MCH 3Kayall KaibIpy *KarblHAH aJIFaHIa MATCMATHUKA TLT FBUIBIMBI, TPAMMATHKA, JIOTHKA JKOHE MMOITUKAIAH
KeUiH keaem» acreH. DapalOu MareMaTHKA FhLUIBIMBIHBIH (PUIOCO(USIBIK MICSACICPIH AC JKAH-KAKTHI
3EPTTEreH FambiM. «OMipaeri 3aTTapAblH 3CPTTENCTIH, agaMIbl aKbUI-OH ayBITKYbl MEH aOBIPIKybIHAH
KyTKapateiH Oipinmn Teri, — acial Papabu, — can meH mama. CaH MCH IIAMAaHbI KAMTUTBIH FBUTBIM —
MareMaTuka». OHBIH TiKIpIHIIE, MaTeMaTHKa OKYLIbLIAPABl TOPOHEICHAl, HO3IK, CE3IMTal CTCAl JKOHE
OCBIIaH KCUIHT1 FRIIBIMIAPABI OKBITT-OLTY JIH TOTE JKOJAAPBIH Kepceteai [1].

on-dapabu opraraceIpiapaarkl KOPHEKTI MATEMATHK api dJicKep OoaraH. « EBKIuATIH OlpiHII KoHS
OccCiHII KITanTapblHBIH KipIiCMECIHACT] KHBIH TYCTAPBIHA TYCIHIKTEMENEP» arThl TPAKTATHIHAA HETi3ri
TCOMETPHSUTBIK YFRIMIAAPABI TYCIHAIPYAIH SBKIMATIK TOCUTIH chinFa ajaael. O agFam peT MaTeMaruka
MEH MareMaTHKamblk OimiM Oepy TapuxblHAA Oy YFRIMAApABl €HII3Y peTi (H3HKanblK ACHENEpIACH
abcTpakiusuiay mporeci KE3iHAC OJapAblH mHaiga OOMybIH KAWTAIAWTBIH, SFHH (OKCKCACH SKAJIIBIFA)
(mene, Oer, Ty3y, HYKTC) NPUHIMMI OOWBIHINA KY3€T€ acaThliH, TYCIHAIPYIIH Oackaima eBKIMATIK eMeC
TOCITIH YCHIHA/IBI.

Fynama morumkanslk OWgayJelH HETI3rl €K1 OAICIHIH, HHIYKIMS MEH JCAYKIMSHBIH apachiHAA
00J1aThIH ©3apa OpraHUKANIBIK OaiTaHeICTl Kepe OutreH [4, 49 6.]. CeliTin MaTeMaTHKA TUAAKTUKACHIHAA
Esxmuarin «bacramanapeingay OonmaraH aHain3 OCH CHHTE3AIH, MHAYKIMS MEH JCAYKIUS 9JICTCPIHIH
yinecimaimirin yeeiHaael. Erep aOcTpakiuss — HaKTHl 3aTTap MCH KYOBLIBICTAPABIH KACHCTTCPIH O
apKBUIBI XKBIPATATBIH TOCIT JECCK, OHAA FambiM (U3HKAIBIK KACHCTTEPIH aOCTpakuMsnay AapKbLIbl
(bUBMKATBIK ACHSACH ANBIHFAH — FCOMCTPUSLIBIK ACHETS, CHIH aOCTPAKIMSIAY APKbLIbI OCTTCH AIBIHFAH —
OcT YFBIMBIHA, COHAAW-aK Y3bIHABIFBIH a0CTPAKIHUsIAY APKBLIB TY3VACH QIbIHFAH — HYKTC YFbIMbIHA
aHbIKTaMa Oepei.

Ocrpiran coiikec om-Dapabu TCOPHUSHBI — KOIDKBUIABIK THKIPUOC HOTHHKECI, Al MATCMATHKAJBIK
abCTpakuusiap — HAKThl 3aTTapAblH OCITUICPIH KCHIHCH, SKANMBUIAHFAH TYpAC OCHHenmehml aem,
MPOTPECCHBTI FBUTBIMH-(PUIOCO(USITBIK, YKOHE I1¢JArOTUKAIBIK, TYKbIPHIMIAMAHBI HETI3ACYTC THIPHICAIBI.
Hon ochiHmali TaHBIMIBIK KO3KAPACThl OJ MAaTCMATHKAHbBI (9CIPECe, TCOMETPUSIHBI) OKBII-YHPEHTICL
KEJCTIH OKYIIbIIapAaH Keprici kejmi. backapyaarsl MyHIal 9AiCHAMAJIBIK JKOHE OAICTEMETIK OarbITTap
OYTIHTI YaKbITTa Ja 63EKTI.

dapabuaiH y34iK KETICTIKTEPiHIH Oipi — OLTIM canamapeiHa kacaraH kiaccupuranuschbl. «FbLTbiM-
JapbIH KIACCH(PHUKAIMICHD JCTCH SHOCTIHAC COJT Ke3CHASTT OC/IriIl FRUTBIMIAPBIH dPKANCHICHIH Aapa-
Japa capasan, Ma3MYHBIH TOJIBIK OasHmaiapl. Mbicajbl, MATEMATHKA FRUIBIMBIH MBIHAJAM KETI Tapayra
Oemin kepceTkeH: 1) apudmeruka; 2) reometpus; 3) omruka; 4) acTpoHOMHESI, 5) My3biKa, 6) calIMak
Typajbl FeUTbIM (CTaTuka), 7) aiia-opeker Typansl reuibiM. Dapabu e3 ke3erinae apudpMeTHKa MCH
TCOMETPHUSHBL TCOPHSUTBIK KOHE MPAKTHKAIBIK ACM CKIre OOim, OJapiblH JPKANCHICHIHBIH MOHI MCH
Ma3MYHBIH THIFEI3 OipaikTe, OaiinaneicTa Ty KeIpeiMaan oepai [1].
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Maremaruka opraraceipibik Tasy xone Opra LLbiFeic €iHACTI HETI3TM aKAASMUSIBIK IOHASPAIH Oipi
OOIFAHABIKTAH, ©31HIH JUIAKTUKAIBIK TYKBIPHIMIAMACHIH MATCMATHKA dICHAMACKIHAA KOJAAHYFA KOHE
JKY3€Te achIpyFa YIKSH KeHin Oenmai. Maremaruka TapuxbeiHaa o1-Dapabu anramkeinapabiy Oipi GOJIbIT
anreOpaHbl MATCMATHUKAHBIH Olp camacel PETIHAC aHbBIKTagbl. AnreOpa KapacThIpaThiH OOBCKTLICPAL
OapeIHIIIA KCH KapacThIPYIbl KamMTaMachi3 ety yiniH o1-Papabu MaremaTvika MCH OHBIH JHAAKTUKACHIH
JAMBITYIA Ja YJIKCH peJ OWHaraH CaH YFBIMBIH OH HAKTHI CaHFa ACHIH KCHEHTY HICSCHIH YCBHIHAIBI.
Conpati-ak, reometpust o1-PapaOuaiH FHUIBIMU-TICIATOTHKANBIK [IBIFAPMAIIBLIBIFBIHAA CPEKIIS OPBIH
anagel. O OPaKTUKAJIBIK TCOMETPUSHBL 06N KAPACTHIPHIN, Haiaa OOMYBIHBIH KEeISCIACH HAKTH CeOeOiH
KOPCETCAL: «Y3bIHIBIK, ayAaH KOHEC KOJIEM TYPasibl TCOMCTPHSUIBIK YFBIMAAD aAaMAAPAbIH MPAKTUKAIBIK,
KBI3MCTIHIH, CHOCTIHIH HOTIKSCIHAC maiga Ooyaey. 3eprrey MoHI alcTpakTim 3arrap OoJaThiH
TCOPHSIBIK TCOMETPUSIFA 1a aca YIAKCH MoH Oepeni.

on-Oapabu pusrka FeLTBIMBI OOHBIHINA Ja AHTAPIIBIKTAN 1Pl CHOCK Ka3FaH, OHBIH O1p Ja/Ie/1l PETIHAS
JKapATBUIBICTAHY OAFBITHIHAAFBl APHAWBI JKA3bLIFAH CHOCKTCPIH, KONTErCH IOBIFAPMATAPBIH aNTyFa
Oomamei. On e©3 [JQYIpiHIH MATCPHATABIK JKOHE PYXAaHH MOJACHHUCTIHIH JKCTICTIKTCPIH JKUHAKTAI,
MPOrPeCCHBTI (PUIOCOPUSIBIK KYHCHI KYPABI JKIHE COM APKBUIBI ICYMETTIK-PHUITOCODUSIBIK, STHKATIBIK-
3CTCTHKAJIBIK, TAOUFU-FBLIBIMA OW KA3bIHACBIHA KYHIBI YyjieC KOCTBI. OChI KYHII FBIIBIM TAPUXBIHBIH
AJIBIHAA TYPFAH KBI3BIKTBI MOCCICACPAiH Oipl OONBIN CAHANATHIH IIBIFBIC OpTarachlp (PU3UKACHIHA 2JI-
®apadu Pusnkace! xkatans [4, 3 0.].

on-Oapabu Puzukara MpiHAANW aHbikrama Oepeni: «®wu3mka — CyOCTaHIMS MECH OFAH KATBICTHI
AKUUJACHIMSHBI, SFHU TaOuWru JAeHenepal kapacteipaisl. On acHenepae maiima O0maThiH KAaCHETTEPII,
COHBIMCH Karap, OCPUIreH ACHCACPIIH JKOHC OFaH KATBICTHI AKIUACHUUSIAPABIH OO0y IApTTapbiH
TyciHaipeai. ®uznka ACHEICPAIH HEACH KYPAIaThIHBIH JKOHE OJIapAbIH 63apa dPEeKCTTECYIH (aKIUACHIIUS
VIIH KAKCTTI dpeKeTTecy) 3eprretiml. byn feuibiM TaOuFu ACHEICPIIH SKOHC AKIMICHIMSIAPBIHBIH
Herizaepid 6epexai» [4, 12 6.].

Arun, on-®apabu mikipiHIIE, KapaTBUIBICTAHY HeMece (PHU3UKA — TaOWFaT Typasbl, OHBIH 1IIiHAE
HETI3rl Karuaanapbl, OemKTepl >Kalibl KOHE TabHFaT ACHENCPIHE TOH JJCMEHTTCPAIH 63apa KapbIM-
KATBIHACHI MEH OaaHbIChl Typaltsl FRUTEIM |5, 21 6.].

Axyuoenyus — punocodusIEIK TEPMUH, 6ap 0Oy KarAadbl ©3JIrHCH JKATFACTIAUTBIH HOPCEe HEMEce
Oap OOJTYBIH KAJIFACTHIPY YIIIH 63r¢ ACHCHI KAXeT €TCTiH Hapce. Axyudenyusa — xyinep (Oipiry, GemiHy,
KUMBLT, KHMBIICBI3ABIK), TYCTCP, OOM IKOHE HIC PETIHAC <«KuCM» (ACHE) KoHE «kayhapmapaa»
(OeeKTeHYTE KEIMEUTIH OO/IIICK — aTOM) KepiHic Tabaapl [6].

JKorapriga afiTeutFaH FalTbIMHBIH CHOCTiHE apkay OonraH TepMuHzacpai (Oipiry, OeniHy, KHUMBLI,
KUMBLJICBI3BIK, JACHE, OOJIICKTCHYTC KCIMCHUTIH O6/IIICK) KOIFACHIPIBIK 3CPTTCYJC) HOTHKECIHAC
JKYWEJCHICH 3aT KYPBUIBICBIHBIH MOJICKYIAJBIK-KHHCTUKAIBIK TCOPUSICHIHBIH HETI3M VI KAaFHTACBIHAH
Oaiikayra Ooaabl:

— OapbIK ACHEIep oTe ycak OemeKTep — aToMIap MEH MOJICKYIANnapaaH TYPaIbl;

— MOJICKyJajap MCH aToMAap 9P VakKbITTAa Y3IIKCI3, TEMe-TCHAIK KyHl aiHaIachlHAA >KBLTYJIBIK
TCPOCTICIH KaCaHIbI;

— MOJICKYIA/Iap MCH aTOMIAp 63apa OPeKEeTTeCeIl.

MounekynagapAplH aToMJapJaH TY3LICTIHIH ©CKEPEe Keje, Onap KypAeai 3arTapAblH KACHECTTCPIH
CUIATTAUTHIHBIH (PU3UKA FHITBIMBIH MCHTCPTYAIH AIFAIIKBI CATBICHI 7-CHIHBINTA (OKYJIBIK aBTOPBI
bammapyner P. (2017) JKammer 6imiM OepeTiH MEKTENTIH 7-CHIHBIOBIHA APHANFAH OKYIBIK. AJIMaThl:
Aramypa Oacriachl) KapacTeipamsei3 [9]:

1. OpTeKTI XUMHSIBIK 3IEMECHT aTOMIAPbIHBIH OlpiryiHeH maiiza GonateiH kypzaem 3artap (H,O,
NaCL, 1.6.).

2. BipTekTi XMMUSAIBIK DJICMEHT ATOMBIHAH TypaThiH 3artap (rpadwut, anvas, dymwiepeH). by
3arTapAplH  MOJCKYJIajgapel TeK OIp FaHa KOMIPTCK AaTOMBIHAH Kypaaaabl, JACTCHMCH OJApAbIH
MOJICKYIATIBIK KYPBUTBIMBIHBIH OPTYpai OoybeIHA OalNnaHBICTBI TYPIl KacueTke ue domaapl: QyinepeH —
chepa dopmaceiHaa opHamackaH 60 KOMIPTCK aTOMBIHAH TYPAThIH MOJCKyJa 00jca, ammacra
KOMIPTETiHIH opOlp aToMbl TOPT ©3r¢ aroMMEH, an TpauTTe TeK KaHa YII aTOMMCH OalNaHBICKaH.
CoHapIKTaH aqMac ¢H KaTThI 3at, rpaduT 6T KYMCAK 3aT PeTIHAC TaHbLIagel. A 8-ChIHBINTA (OKYJIBIK
asropel H A. 3akuposa, P.P. Amupos (2018). XKammsr GinimM GepeTiH MEKTCHOTIH 8-ChIHBIOBIHA APHAIFAH
okyibIK. — Acrana: Apman-I1B 6acnacer) okynskTeiH [10]: «2Kpiny kyObumeIcTapeDy atThl |-TapaybiHga
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JKBLTY KYOBUTBICTAPBIHEIH MOJCKYIANAPIbIH (ATOMAAPABIH) KO3FATIbICHI MCH €3apa OPEKETTCCYIHE, ACHE
TEMIICPATYPAChIHBIH ©3rePYIHE JKOHE 3aTTapIblH arperarTbhlk KyHiHe OalNaHBICTBUIBIFEL TYPATbI
aviteiianel. CoHpal-ax, sKOFapbIAa KSATIPLITCH ACPeKTep (HAaHOMATEepHATAAPABI alyFa HEeri3 OOJIFaH, TCK
Oip FaHa XUMHSIBIK 3IICMCHT aTOMBI JKOHE MONICKYIATAPbIHAH TYPATEIH MHHEPAIAAP) KAHAPTHLIFAH O11iM
oepy masmynbiHa cotikec, 2020 sxpuiel «Apman-11B» GacmaceiHan kapeikka mbikkan H A, 3axuposa,
P.P. AmumpoB aBTOPIBIFBIMEH >Ka3blIFaH JKambl OLTiM OepeTiH MekTenTiH 1 1-ChIHBIOBIHBIH KapaThLIbIC-
TaHy-mMateMartuka OarbiThiHA apHanraH «®Pusuka» okymeirbiHBIH «HaHoTexHOMOrMs KOHE HaHOMATE-
puangap» artel 11-0emiMiHAC KCHIHCH TOIBIKTHIPBLIBIN GastHIATa,Tbl.

HanotexHoaorust Gapblk HIIPICTIK KBI3METTIH KaHA MAPaIUTMACHIHBIH JAMYbBIH BIHTAJIAHIBIPAIbI,
0J1 ©31 eMip camachlH apPTTHIPYAAFBl KaHA OCTOYPBHICTAPABIH KO3l JKOHC MOCTHHIYCTPHAIIBI KOFaMaa
KOMTEITCH 9JICYMETTIK MACeaCIepaiH mermiMi Gosbin canaizaael |7, 11 6.]. Jlemek bl FaabIMHBIH OCHI
OarpiTTa ska3rad eHOeri X X1 raceip GachiHAa HAHOTCXHOIOTHS JaMYbIHBIH HET131 OOJIHI.

On-Dapabuaiy (pusnka FETBIMBI OOHBIHINA Ka3FaH, peKIIe OpHBI Oap eHOeriHiH Oipli — «Bakyym
Typaae» aen aranaabl. MyHaa on Taburarta BakyyM (OOCTBIK) KOK €KCHIH €XKENTl IPeK OKBIMBIC-
TBIJIAPBIHAA Ja CHPEK KE3ACCETIH Toxipudenepre (SKCIEPUMEHTKE) CYHCHICH JTOTHKATIBIK KOPBITBIHIBLIAD
apKBLIBL AMCNACYTEe Thipbicaabl. by eHOeriHae Bakyym mpoOiemachiHaH Oacka aa (hM3MKAHBIH TYPJIL
MOCEIICNePiH KapacThIPBIN, COM KE3ACTl FBUIBIMHBIH ACHICHIHE call INCINIM Taybill Oepyre THIPBICATBL.
Onapapiy iWiHAE TYCIPUITGH KEpHEY — KYLIKE, KBICBIMFA OaiNaHBICTBI aya KONEMIHIH YJIFA0 HEMece
KIINPEo KyOBIIBICTAPBIHBIH 3aHIBIIBIKTAPHL, 07 KYLITIH KaH-Kakka Oepinyi skoHe Oackamap Gap [8, 7 6.].
Ddapaluaiy mikipiHie, naaa OoNFaH KEPHEY bIABICTAFHl ayaHbIH Oapiblk GarbIThiHA Oipaci Oepineai ae,
OCBIHBIH HOTHKECIHAS aya KeJeMi bIABICTHIH OapJbIK KarbiHa OlIpAcH YJIFAHBIM, COJ BIBICTHIH MIIITHIHS
kemeni. Ocel alTBUTFaH FRUIBIMH Ke3kapac ¢panuy3 rameiMel b llackansaeiH CYHBIK TICH ra3 KbICBIMEL
Typasibl JKacaraH MBIHAZAH KarHMJAChIMCH MOHJICC KENCTIHIH Oalikayra Oomaipl: CYMBIKKA HEMECE rasfa
TYCIPIITCH KbICHIM OapIibiK GareiT OowbIHIIA e3repiceis Oepineni [9, 105 6.]. Ockl eHOETIHAC FAJIBIM JKbLTY
TypaJTbl aTKAHAA OHBIH €Ki TYPJ KOJIMEH OepieTiHIHE TOKTANATbL:

1. KapactelpaTbiH ACHCHI BICTHIK JCHEMCH apalacThIPy apKbLIBLIFHU CYFa BICTBHIK CYABI KyWFaHIa
00JaThIH MPOLIECC.

2. JleHeH1 XbITBITY OHBI Oacka BICTHIK JCHEMEH KOCHAFaHAA MKOHE apalacThIPMaraHia iCKE acalpl.
Enai ochl mikipai Ka3ipri OKY IBIKTarbl JCPEKKO3ACPIMCH COMKECTCHIIPIM KOPCHIK:

Keiny Oepiny — HEpPrusHBIH KATThl KbI3ABIPBUIFAH ACHEACH a3bIPaK KbI3ABIPBUIFAH ACHETE Oepimy
kyObibice [10, 18 6.].

1. Temmeparypacbl opTypai CYABI apanacThIPFAaHIAFBl MKBLTY MOIIIECPIH CATbICTBIPY: BICTHIK CYABIH
OepreH KLy MOIIICPIHIH CATKBIH CYABIH ATFaH KbLTy MOTIICPiHEH KoOipek OonateiHbIH TYCiHY |10, 275 6.].

2. benekrep Oip-OipiHe KaKpIH OPHAIACKAH CAMbIH KLy OCpily sKeLIgaMbipak 0omasl, Oipak 3ar
taceiMangantaiaer [10, 21 6.].

DKCHOCPUMEHTTIK SJICTEPre *KakplHAay OOJFaH Oyl TPAKTATTAH FAJBIMHBIH 3KAHAIIBLT KO3KAPACHIH
Oalikayra OONambl >KOHE TPAKTaT COJ 3aMaHAa (H3HKA FHUIBIMBIHBIH AAMYBIHA BIKMAT €TC OTBIPHII,
METOMOJIOTHSFA JKaHA oI canansr [4, 37 6.].

lern mMoHiHzae on-Papabu guznkaHel ApPHCTOTENBAIH TYCIHITIHAC YFBIHATBHIH O0nca, ApPHCTOTEIb
o3iHIH (UIOCOQHAIBIK >KYHECIHAC COM 3aMaHAarbl OapiblK FRUIBIMH OlmiMAepal Oipikripe OinreH.
«Mertaduzuka» nereH eHoerinig 6, 11, 13, 14-rapaynapel MeH «®u3uka» arThl eHOETiHAEC APHUCTOTENh
dusvka TOHIHEC aHBIKTAMa OCPE OTHIPHIN, OHBIH (QUIOCOMUSUTBIK MICEICICPIH allkaH. bya perre
ApHCTOTENIP MaTeMaTHKa 3aTTapAblH CAaHIBIK CHUIATTAMACHIH KapacTeIparblH 0onca, (U3MKa 3arTapra
KO3FJIBIC CHIAThl TOH OOJIFAHIBIKTAH, ONAPAbIH OACTANKhl KYHIH JKOHC KACHCTTEPIH 3CPTTCHl Acm
ecenreigl. CoHumpikTaH  ApucToTenps  (GHU3HKA  FHUIBIMBIH ~ MATCPUSIMEH  JKOHC  KO3FAIBICIICH
OaitmanbicTeipran [4, 11 6.].

Temengeri kecteae Apucrotens MeH on-PapabuaiH ¢GU3MKA MCH MATCMATHKA TYPaibl AWTKaH
KO3KapacTapblHa CANBICTRIPMATIbI Tangay skacanrad (1-kecre).

Faneivubiy olieiHIIA, 3aTTapablH Oap OOMYEI Typambl YFBIM MEH OHBIH ccOeOi Oip FBITBIMHBIH
HETI3IHAC KapacThIPBUIBIN, FBUTBIM cajanapel Oip-OipiHe eTe JKakelH OOJbIN opl ONapAbIH AaTTaphl
CHHOHMMI Kejenl. Mpicabl, MAaTEMAaTHKATBIK JKOHE MPAKTHKAIBIK aCTPOHOMHS, MAaTCMATHKAJBIK JKOHE
JBIOBICKA HETI3ACITCH MY3bIKA TCOPMCHL. Al KEeUOIp skarmaiiaa Oip FBIIBIM CKIHIMI FBIUTBIMFA, MBICAJIBI,
ONTHKA FCOMETPHAFA, MY3bIKa apu(mMeTHKara OaiinanbICTh aHbIKTANAAE [4, 12 6.].
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1-xecre — CanpIcThIpMalbl TALIAY

Duszura men MAMEMAMUKAHBLH baiinanvicel mypaiivt

ApPHCTOTENbIIH KO3Kapack On-OapalbuiH ke3Kapackl
MarepusiMeH »koHe Ko3FalbICIieH GalitanpIcThl usrkanbl | Kosrasbic TieH MaTepusira GaiiTaHpICTI FEUTHIMIAPTHI TOBIK,
TOJIBIFBEIMEH MaTeMaTHKATaH[BIpyFa GomMaiipl. MaTeMaTHKaIaHpIpyFa Gola pl.
Marepuanpik GaliiTaHBICTHUTBIKTAPHIHAH (HI3MKaIa MarteMaTHKaIBIK 9TicTepiH KOMAaHbITyBIHA TTIeK KOIOFa
MaTeMaTHKara KaparaHjia JaIIKTep a3 Gonajipl. GoIMAaIpI.

TyiicineTtin neHenep MeH 3aTTapIbIH Kelbip Kyirepi afaMHBIH
Karnaybl GOUbIHIIA OapFa MaTeMaTHKAIBIK KaFHIaTapIbl
KOJJIaHy YIITiH apHalbl TaOWFH JIeHENTep T TalbIHIaY Kepek.

MaremMaTHKAaIBIK JIIKTI SapibIK YKaFdaiira Tajlal eTyre
OOIMaMIbL.

MaremaTHKaHBI MaTCPUACH] JKOK JICHEIIEPI'E FaHa

KO IaHyFa GONaI Keneprinepai k010 YIIIH TafBIKTHL 9(iCTeP/l TaHIAY KaKET.

Kes-kenreH Qr3HKaTBIK IMaMaHbIH MATEMAaTUKATBIK 0ObEKTICiH
Jacay YIIiH, 63repiCciHiH omeMiH GUTy YITIH, OFaH calikec

MaremaTrka TaburaT TypalIbl TbUIBIMJapra JI2J1
ImaMaliapAbl OJIIICIL, MTaMaHbl aybICThIPA aJIaThIH CaHIbl TaHIall

KOJITaHbUIMAM TbI. .. ;
anajpl, OyJI CHMBOILIBI TYCIHIK apKBUIBI MATEMATHKAIIBIK, d/ICKE
naganaHa bl

Duzuxansvix meopus Men IKcnepuMeHmmiy 6atinaHvicol Mypansl

TaxipuGenep MeH xyben GakpirayFa MaH GepMeyre DKCIIEpUMEHT TIeH T KIPUOSHIH OPHBI *KOFaphl GaraTaHbIl,

00JIa]IbL meGepIiKITeH MaiIaTaHblTy Kepek (Talijaranran).

Korapeiga KenTIpiAreH FHUIBIMH KO3KapacTapra cyiieHep OoNcak, Ke3-KeJIreH FhUIBIM AepOec Typae
JaMH aIMANTHIHBIH aHbIK Oaiikayra Oosaapl. backama aiiTKaHma, KE3-KEJAMCH FBUIBIM CAJaChIHAA AaMy
OogareiH 00/ICa, OJ1 TCK MOHAPAIBIK HHTEIPALUs ¢CCOIHCH FaHA ICKEC acaThIHBIHA KO3 KETKizeMi3. SruHu,
MoHACPAl OalnaHbICThIpa Oy — FalaM Typaibl TYCIHIK IICH OHBIH 1IiHAE OGOMBIN JKATKAH KYOBLIbICTAp
JKaMBIHAAFBI TAHBIM-TYCIHIKTEP/I O1p OPTaK MaKCaTTa )KUHAKTAH OTHIPHIL, 9Pl Kapai gamyra OarbITTaliabl.

3eprreyre Heriz OonraH (pU3MKA MCH MATCMATHKAHBIH 4CA MAHBI3AbI METOIOJOTHSITBIK MICEICACPl
an-dapabunin «Macenenepaiy Tymki MoHI», ApuctoTenpaid «KaTeropusChbiHa» TYCIHIKTEME 3KOHE Tarbl
ma Oacka dumocodusbik cHOSKTepiHae Kapacteipsuiagel [4, 8 0.]. Conpaii-ak, sn-®apadu maremaTuk
peTiHae Oip-OipiHe e3apa THIFBI3 OAMNAHBICTHI 1Pl YII cajafa 3eprreyaep xyprizred. Omap:

— MaTeMaTHKaHbl (HUIOCOPHTBIK-0AICHAMATBIK HET13ACY MOCEeepl, SFHA MAaTCMATHKA FBLIBIM-
JApBIHBIH TIOHIH, PETiH, IOBIFY TETIH aHBIKTAY, JKAPaThUIBICTAHY FHUIBIMIAPBIH MaTEeMAaTHKATAHIBIPY
JKOHIHICTI OU-TIKIPIACPl MEH KAFHUAANAPHI;

— COJI KE3/ICT1 TCOPHSITBIK, MATEMATHKAHBIH KeHOIp TapayIapblH jKacayra KaTbicy;

— MaTeMaTUKaHbl TAOUFATTH 3ePTTEN-OLIYTe, MPAKTHKA MYKTAXKIBIFBIH oTeyre Kongany [11, 65 6.].

Fameivubiy Oy oiibiHaH (GH3WKa FRUIBIMBIH MCHIEPY VINIH anAbIMEH MaTCMAaTHKaHBEl O1My Kaker,
OJaH COH MAaTeMAaTHKa 3aHIBUIBIKTAPbIH (DH3MKAHBI OKBII-YHPCHYAC KOJJAHA ATyFa MAIUBIKTAHY KEPEK
JICT TYCIHTCH a03aJt.

Ocriran coiikec bl. AnteiHcapuH aThIHAAFbI ¥ITTHIK OLTIM akaaeMusChl FhUTBIMH KEHECI YCHIHFAH
2020-2021 oxy xbueiHaa Kaszakcran PecmyOnmkaceiHelH OimiM Oepy yHBIMIApBIHAA OKY NPOLIECIH
YHBIMIACTHIPYIBIH CPEKIICTIKTEPl TYpambl OICTEMENIK HycKay XarTa Obulali Aem  KepCETLIreH:
7-chiHBIITa (QU3HKAHBI CANIATTBI MCHICPY O-CHIHBINITA MATCMAaTHKAIaH, 7-ChIHBINTA aarcdpa »oHE TeOMeT-
pUsgaH ayFaH OlmiMICpIHE HEri3ACNCTIHIHE Hazap ayaapy KaxeT. DH3HKAIBIK 3aHIAPIbl TYKBIPHIMIAY
MEH OJapbl TYCIHAIPYAC MATCMATHKAIBIK aIapaTThl KOJIJAHYEIHA HAa3ap ayAapbuiaibl. MaTeMaTHKaHBIH
¢usnkameH OalimaHbICHIHBIH AHKBIH MBICATBIHBIH O1pl — (PH3HKATIBIK MaManap apacklHAAFbl (VHKIHSIBIK
TOYEJUNIKTI xKoHe QyHKIMsIap rpadurid naiaanany.

Ouzuka MyramiMi OiMiM  anyIOBIIApABIH €CENTEY MEOCPMIKTEpPl MEH JAFAbIIapblH OWIOAarblaau
KQJIBIIITACTHIPY MAKCATHIHAA ANIbIH aj1a MATCMATHKA MYFATIMACPIMEH OIpirim, OpTaK 9aiCTePal KONAaHyFa
6omagsl.

®dapalbuaiH MaTEMaTHKAHBl OKBITY MOCCICICPIHE KATBICTHl aca KYHABl OH-mikipiepi «EBKIHATIH
OipiHIIi »koHE OCCIHINI KiTanTapheIHBIH KIPICHEICPIHACTT KUBIHINBIIBIKTAPFA TYCIHAIPMENEp» AaTThl
TpakTarbiHaa kezgeceai [12]. Cownpaii-ak, ranpiM ©3iHIH OV CHOCTIHAC Qu3uxa NaHiHiy MAmMeMamuxa
noninen epexuteniein ObUIAl Jen kepcetenl: «Mamemamurxada OewneHi enecmemy Yulin OHbl CONANBIK
mypimeH 0e HCaHe Canaiblk HCAbIHAH DOeK 0ACKa Hea0aiibinoa 0a Kapacmlpyaa 601advl; an Quzuxaod
Oynapoviy 6apivieel cananwvly mypimen 0Oipee Oe Kapacmulpuliadvly. Dusnka XKOHE MaTeMaTHKa
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MOHACPIHIH 91 OChIHAANM aHbIKTaMackl kehinHeH 90y Oau MO Cunaza kesaeceni. Mon Cuna om-
dapabuiy 1TiMiH koHe GHIToCOdUICHH xaaFacThipyinbel. O ObiTall aem kazafsl: « Qusurxa oeceHimiz —
OeneHiy Kyliin Mamepuaodan 6eameil, bipee 3epmmetimin bLibIM, Al MAMEMAMUKA 0e2eHIMI3 — DOIMBICH
Mamepusamen Oipee Kapaiamvin OeHeHiy Kyili mypanvl 2bLiviM, 0Iipax naiviMoay apKblivl OeHeHi
mamepusodau 6enex me xapayaa bonadwvy |4, 12 6.].

ConbimMeH KaTap, an-Dapabu FBLTBIMHBIH MBIHAAH CAIAIAPhIH Al KOPCETKEH:

1. Tix Typanbl FBLIBIM,

2. JOTHKA,

3. ’KapaThIIBICTAHY JKOHE a-uiaxu (MeTa(u3nKa) FhIIBIMBI;

4. 3arTapablH CaHABIK KOHC KCHICTIKTIK OalTaHBICTAPhIH 3¢PTTCHTIH Maremaruka. Fymama oHb
MBIHAJAH YIKCH TOMKA Oejeai: apuMEeTHKA, FCOMETPUS, ONTHKA, KYIABI3AAp TyPajbl FBLUIBIM, MY3bIKa,
aybIPJBIK TYPaJbl FBUIBIM, MCXAQHWKA, COMAH KCHIH OCBHI FBUIBIMIAPIBIH Oap IBIFBIHBIH TAKBIPHIOBI MCH
MarbIHACHIH Tagaime [13,12 6.].

Faneiv eHOekTepiHiH OachiM KOMIIIMriH (PH3UKA, MATCMATHKA FBUTBIMAAPBI TYPasbl skasraH. byraH
an-DapalbuaiH TOMCHAC KSATIPLITCH CHOSKTEPIHIH G1pasbl KaKChI 13716/ 0013 aIabl:

1. Feutbimaapabiy Tizimi,

2. l'eomeTpusanblk QUrypasapabH HO3IKTIr Typaibl TAOUFH CHIP MEH OHEPIIIK 9AICTCPIiHIH KiTaObl.

3. «Apudmernkara Kipicne» KiTaObIHAH TAHAAMATBLIAP.

4. EBxauariy Oipinim »xoHE OCCiHIN KITAOBIHBIH KIPICIICCIHACTT KHBIHIIBLIBIKTAP KOHE OJIapra
TYCIHIKTEMETEP.

5. IlToaemeiaiy « AIMareCTiHe» TYCIHIKTEME.

6. «AnMarecTke» KOChIMILA KITAOBI.

7. «Xynneznap OoiibiHIIA GOMKAYABIH AYPHICEL MEH TEPIC» TYpalbl TpakTatT HeMece «IbLTbIM MEH
OHEPIH XKETICTIr TYPATBI TPAKTATY.

8. FeIpIMOapabIH MWBIFYVEL TYPAITEL.

9. Bakyy™m Typaisl TpakTar.

10. duzukaHpIH HET131 TYPATHL.

11. KeHICTIK 5X0HE MOIIICD TyPaIbl.

12. Acnan kymMO€3iHIH Y3AIKCI3 KO3FAIBICH TYPaJbl KiTam.

13. Actponorusra TYCIHIKTEME.

14. Ky Typansl KiTanka TyCciHIKTEME.

15. IlekTi sk0HE IIEKCI3 KYIITEP TYPATBI KIiTal.

16. blprakTel COKKBLIAP TYPABI.

17. 3arTeiH, CyOCTAHIUSHBIH KOHE TAOUFATTHIH MOHIH alIyFa KopAeM OSpeTiH KiTar.

18. Benik Typansl skoHe Gemikke OomiHOEY Typasbl KiTall.

19. Onruxa.

20. oxxynasizaap KiTadbl HEMECE MIOKKYJIABI3AAP TYPaIbl MAKAIA.

21. Larimrrep, pLABICTAP JKOHE T.0. YINIH UKEM/1 KabAbIKTap.

22. I'eoMeTpUSTBIK, FRLIBIMHAH MaKcarka kety [4, 7 0.].

Sruau, on-®dapabu e3 3amansiHga Gearim ¢urocod, mareMaTuk api Gusuk Oomasr. On-Dapadbugix
N6H Cunara xone Oacka Opra A3usiIblK OKBIMBICTHITAPFA TUTI3TCH BIKOAAbH avita kemm, B.H. Tep-
HOBCKHH Obumaii gen skazagel; «MOH CuHAHBIH TaOWFATTAHY FHITBIMBIHAAFEI, MOCCIICH, MCIMIIMHA,
MareMatuka, (pusuka, acCTPOHOMHS, ICOJIOTUS KOHE T.0. CANaChIHJAFbl AINKAH FHLIBIMUA JKAHATBIKTAPBI
Pazu, ®apabu, bupynu artapeiveH TeIFBI3 GaiinaHeicTel» [4, 9 0.]. FampM-3HIMKIONEIUCT MaTeMaTH-
KaHbI, TAOUFATTAHYbI, TUT OLTIMIH 3KOHE CAsSCATThl KAMTUTHIH O31HIH aTakThl «FBLIBIMIApbl KiacTapra
Geny» aTThl CHOCTIHIH anFauKbl GUnocoPrIbIK TapaybiHAa (U3HKAHB TCOPHSIBIK FHUTBIMHBIH TOPTIHILI
OOTIMIHE KATKbI3a OTHIPHIII, ATAFAH FHLIBIMHBIH MOHIH QHBIKTAMIbI.

Kopbiteinabl. On-dapabu Apuctotensain GumocodusachiH opi Kapall AamMbITa OTHIPHII, Kazipri
FBUIBIM CaJlaChlHA 63¢K OONAaThIH AepOeC FBHIIBIMH CHOCKTCP JKAa3BIIl, OILINEC Mypa KATIAbIPFaH FylaMa
FanbeIM OOl ¥Ibl OWIIBUIIABIH 3EPTTEYJCPI MECH FBUIBIMFA KOCKAH eImeyci3 yieci Oonamax ypra-
FBIMBI3/IbIH CAHAJIBI TYPAES FBLIBIMU-IYHHCTAHBIMBIH KAJIBIITACTHIPY YIIIH HAHIANbl aKapar Ke3l Ooapser
aHblK. PBIIBIMU JYHHCTAHBIMIBI KAJIBINTACTHIPY — OKBITBHITATBIH OApJIBIK MOHACPAI KAMTHUTBIH KYPACI
mpouece. by mporecti icke ackipyga QMCMHIH OIPTYTACTHIFBIH CHIATTAUTHIH KAPATHIIBICTAHY -
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MaTEMaTHKAJIBIK MOHACPAIH AJaThiH OPHBI CPEKIIe. A MareMaTHKa MCH (PU3HMKa FRUIBIMIAPBIHBIH ©3apa
OaiiIaHBICHl OPTYPJI KO3KAPACThIK CHMATKA K¢ OOJFAHBIMCH, CH AJIbIMCH OJIap 3CPACICHTIH >KAJIIIbI
MoHAIK canaHbly Oap Oonyel aca Masbpi3ael. Ockl TyprbimaH anraHga on-PapabuiiH aTaaraH FRUTBIM
canamapsl OOMBIHIIA Ka3FaH CHOCKTCPIHIH MaHbI3bl 30p. JlereHMEH, FanbiMHBIH (PU3HKa MCH MaTeMaTHKA
Typajbl Ka3faH CHOCKTCPIHIH a3 3epTTearcHiH Oaiikayra Oomamel. OcChl opaiiia FaJbIMHBIH MaTeMa-
TUKAIBIK MypaceiH 3epTrereH A KeGecoBThiH, «On-Dapabu TpakTarTapbiHbiH MeTa(U3UKara apHAIFAH
JKOHE COFaH KaTBICTBI MOCENenepre kacanrad mony — Kazakcranaars! dapabuTtaHy JaMybIHBIH KEICIICTIH
KOPCETSA» JCTCH MIKIpl OYriHAS KENCIICK YPIaKKa TCPSH O Canalpl KOHE FYJIAMAHBIH 3CPTTCYAL KAKCT
eTeTiH OlpKartap eHOCKTepiHiH Oap SKCHIH aHFapTaIbl.

YKanmer aiiTkaHaa, «QICMHIH CKIHINI YCTA3bIHBIHY Ka3faH CHOCKTEPl FBUIBIMFA JKAHAIBIK OKCICTIH
TaApPUXHU KYHABI ACPSKTEP, ASMEK OYJ1 CHOSKTEP FBITBIMHBIH GApIbIK cajachiHa apKay OOJbII, OyAaH KeHiH
JIC THIH >KaHAIBIKTapAbl amnyra cepmin Oepepi xak. Cowpgait-ak, EnbGaceimbiz Hypcynran HazapOacs
XAITKBIMBI3ABIH aTa TAPUXBIMBIZIAH TOIIM aNa OTHIPHIN, Ykl 0adamapeIMBI3ABI OPKE3 YIBIKTAH O1NreHiH
alThIm, 013r¢ KaJAABIpFaH Mypajapsl «PyxaHu KaHFBIPYIbIHY MaHBI3Abl OaFbIT-0aFJapbiHA AWHATY B KAKET
ngered OomarbiH. EH Oacteicel, opOip ambuiFaH Aepek Ke3aepi Oonammak yprak CaHachlH OATYFa HETi3
0O0JIBIT, STIMI3ACTI FBITBPIMHBIH KAPBIIITAIl AMYBIHA TAHIaIbl OOTYBIHAA.

A. E. AGbuikaceivoa’, M. P. Kymep6aesa', C. T. Tamaen®

"Kazaxckuit HAalMOHATBHBIH 161arOTHUCCKHI yHuBEpcHTET UM. Adag, Ammatsl, Ka3axcras,
“Tapasckuii perHoOHATbHBIH yHuBepcHTeT HM. M. X, Jlynaru, Tapas, Kasaxctau

METOJUYECKHE TPOBJIEMbI ®PU3UKHU U MATEMATHKH B PABOTAX AJIb-PAPABH

Annortamust. B 2020 rony Ha yposre FOHECKO otmeuaercst 1150-nmetue A6y Hacupa axp-®apadu (870-950)
— BCEMHPHO H3BECTHOTO JEATEIT BCEX 00JIAcTeH HAykH, poxmsiuerocs B OTbIpape, SIBILIIOIIEIOCS B CPEIHHC BEKa
LEHTPOM HAYKH, 00Pa30BaHUS B KyJbTYPHL [10 cell 1eHb HE YTPATHIIM CBOIO AKTYAIbHOCTh HICH BEIHKOTO YUCHOTO,
CYMEBIIETO B CBOE BPEMsI HA BBICOKOM YPOBHE IMPOAHATH3UPOBATH TPyAbl Apucroreni u [lmarona, craBmmx
BemmknMH (prmocodaMu cBoero BpeMcHH. Uepe3 CBOM HAYYHBIC TPYABI OHH C(OPMHPOBATH HOBYIO CHCTCMY
MBIIIICHUS M MOJHSAIN HHTCIUICKTYATbHBIH YPOBEHb HAYYHOTO MHPOBO33PEHHUS HA OONICE BBICOKHH YPOBCHB. AJb-
®apabu 3HAN, YTO OJHA W3 TTIABHBIX HEJCH HAYKH — CIYXXHTh HA OJaro 4YeIOBEYECCTBA M NPHHOCUTH PEANBHYIO
TOJB3Yy PA3BUTHIO HUBUJIA3AIIAH. Ero NPOU3BCACHUA MCPEBCACHBI HA MHOTHUE A3BIKOB H MPU3HAHBI BO BCCM MHPE.

Brarogaps ycmimmsaM Ka3zaxCKOH WHTCIUIMTCHIMH, HACICAWE YUCHOTO OBIIO BO3BPAIICHO B HAINY CTPaHY B
60-70-¢ roasr 20 Beka. C Tex mop ObLIa mMpoAciaHa OoybmIas PadoTa MO M3YUCHHIO TPYIOB BEIHKOTO YHUCHOTO, a
uMeHHO — ¢ 1978 mo 1993 rox oOmyOJMKOBAHO OKOJO YETHIPEXCOT PAadOT MO Pa3IHMYHBIM HAMPABICHHAM
(hapaboBeACHHSA HA KA3aXCKOM M PYCCKOM s3bIKax, ¢ 1991 mo 2012 rox — 85 monorpadmuii, ¢ 2000 mo 2009 rr. —
Marepuansl 38 HayIHO-TIPAKTHUCCKUX KOH(pepeHuuit, a ¢ 1992 mo 2012 roxspl onyOnuKkoBaHo 225 HAYYIHBIX CTATCH.
B tekymem roay okmmaercs eme OOJbIIee YBEIMUCHHE KOJMHYCCTBA HCCICAOBAHHMHA PadoT yueHoro. B Tpymax
BCJIMKOTO MBICTHTEISI BOIIPOCHI MATEMATHKY M IPETIOJABAHUS MATEMATHKH 3aHHMAOT 0codoe mecro. [To croBam
upakckoro yucHoro Omapa @appyxa, ame-Dapabu ABILCTCA aBTOPOM 0K0J0 70 pabOT MO TCOMCTPHH, ACTPOHOMHH,
MY3bIKE, KAJICHAAPSIM U H3MEPUTEIbHBIM IprOopam.Tlo mHeHMI0O Papabu, MaTeMaTHKA YIIyOSIET 3HAHMS YCTIOBEKA
H OKa3bIBACT HCMOCPECACTBCHHOC BIIUAHUC HA PA3BUTUC APYTHUX HAYK, 4 (1)1/13141(3 — 3TO0 HAYKa O mpupoac, €€ OCHOBHBIX
NPUHOUIIAX W YacCTiX, CJIy‘IafIHOCT}IX C y4JaCTHEM CCTCCTBCHHBIX TCI, BSRHMOI[GI\/’ICTBI/II/I IPUPOAHBIX HJAHHBIX H
3IEMEHTOB, KOTOPBIC HMCIOT HEIOCPEICTBCHHOE BIMSHHC HA PAa3BHUTHE HayKu. [103TOMYy 3TH 1BE HAYKH, SBILIHO-
IIUECS CTEP)KHEM ECTECTBEHHO-HAYYHOTO 00PA30BaHMS, TPEOYIOT HEMPEPHIBHOTO AOTIOHCHUS W PA3BUTH. BaskHeH-
IIHE METOJOJIOTHUYCCKAE TTPOOIEMBI (DH3HKH M MATEMATHKH PACCMOTPEHHI B TPy e anb-Papadu «CyTh mpodneMsr», B
KOMMEHTapmiIx K Tpyay Apucrorens «Kareropus» u apyrux ¢mnocockux Tpyaax. Maes yHuBepcaabHOTO mpuMe-
HEHMSI MATEMATHKH B ACTPOHOMHH, MEXAHHWKE, MY3bIKC, PA3NUYHBIX NPHIOKCHIAX (apu()METHKE W TCOMETPHH)
TIOKA3BIBACT TCCHYHO CBA3Hh MATCMATHUICCKHX MOHATHH U MCTOOOB C PCATBHBIM MHPOM. Taroxe u3 nCAArOrnICCKUX
TPYIOB YUCHOTO MOYKHO 3aMETHTH, YTO MPOOIECMBbI 00PA30BAHMS M BOCIHTAHHS TOJDKHBI OBITH TECHO CBA3aHBL OH
CUHTAJ, YTO «YCIOBEKY CIIEPBA Hy’>KHO aBaTh BOCIIMTAHWE, 4 HE 00pazoBaHHE, 0oOpasoBaHwe O€3 BOCTIUTAHUS —
3NCHOIMI Bpar 4YeNOBEYCCTBA. JTO HABPEIAWMT €ro >KU3HH B Oyaymem». Oboramas u IepecMaTpuBas HaydHbBIC H
¢uroco(h)Ckue TPy Bl YICHOTO, MBI BUANM, YTO OH OBLT OJHHM H3 BSTHYAHIINX JTHIHOCTHI) B HCTOPHH ICIATOTHKH.
[Tosromy B maHHOW cTaThe AaH 0030p psaa pador amp-Papadu B 3TOH 007aCTH M ONHCAHBI METOAOJIOTHYCCKHC
ACTICKTBI MCKIUCITHILTHHAPHOTO 06H.[6HI/I}I B MPENIOJABAHUHA (I)I/ISI/IKI/I H MATCMATHKH.

Kmrouernie cioBa: anp-Oapabu, (usnka, MATCMATHKA, HAYKA, MCKIIPCIMCTHAS CBSI3b, MCTOIHKA.
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METHODOLOGICAL PROBLEMS OF PHYSICS
AND MATHEMATICS IN THE WORKS OF AL-FARABI

Abstract. This year, at the UNESCO level, the 1150th anniversary of Abu Nasir al-Farabi (870-950), a world
famous figure in all fields of science born in Otyrar, is the center of science and education, culture in the Middle
Ages. The idea of the great scientist, who at one time was able to analyze at a high level the works of Aristotle and
Plato, who became the great philosopher of their time, has not lost its relevance to this day, having formed a new
system of thinking through his scientific works and raise the intellectual level of the scientific worldview.He knew
that one of the main goals of science was to serve the good of mankind and bring real benefits to the development of
civilization. His works have been translated into several languages and recognized throughout Europe. Thanks to the
Kazakh intelligentsia, the heritage of the scientist was returned to our country in the 60-70s of the 20th century.
Since then, a lot of work has been done to study the works of the great scientist, namely: from 1978 to 1993, he
published about four hundred works in various arcas of pharabology in the Kazakh and Russian languages, and from
1991 to 2012, including 85 monographs from 1998 to 2012, materials of 38 scientific and practical conferences from
2000 to 2009, from 1992 to 2012 published 225 scientific articles. And this year it is expected to further increase the
rescarch of the scientist's work. In the works of the great thinker, questions of mathematics and the teaching of
mathematics also occupy a special place. According to Iraqi scientist Omar Farrukh, al-Farabi is the author of about
70 works on geometry, astronomy, music, calendars and measuring instruments. According to Farabi, mathematics
deepens human knowledge and has a direct impact on the development of other sciences, and physics is the science
of nature, its basic principles and parts, chances involving natural bodies, the interaction of natural data and elements
that have a direct impact on the development of science. Therefore, these two sciences, which are the core of natural
science education, require continuous addition and development.

The most important methodological problems of physics and mathematics are considered in "The Essence of
the Problem" by al-Farabi, Aristotle's commentary "Category" and other philosophical works, the idea of the
universal application of mathematics in astronomy, mechanics, music, various applications (arithmetic and
geometry). shows the close connection of mathematical concepts and methods with the real world.

Also, from the pedagogical works of the scientist, one can notice that the problems of education and upbringing
should be closely related. He said that “a person must first be given upbringing, not education, education without
upbringing is the worst enemy of mankind. It will harm his life in the future”.

Enriching and revising the scientific and philosophical works of the scientist, we see that he was one of the
greatest personalities in the history of pedagogy. Therefore, this article provides an overview of a number of Al-
Farabi's works in this area and describes the methodological aspects of interdisciplinary communication in teaching
physics and mathematics.

Key words: Al-Farabi, physics, mathematics, science, interdisciplinary communication, method.
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