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Cepzees, /I.B.,
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KTI'Y «Obweobpasosamenvras wxona Ne 19
omaena obpaszosanus eopooa Kocmanasy,

2. Kocmanaui, Pecnyonuka Kazaxcman

HECTAHJAPTHBIE 3AJIAYH ITO TEOPUU I'PYIIII KAK CPEJICTBO
POPMUPOBAHUA AJITEBPANYECKOI'O MBIIIJIEHUA
CTYJIEHTOB MATEMATHUYECKHNX HAIIPABJIEHUM

AnHomauus

B cmamve paccmampusaromes 603MONCHOCU UCNONB308AHUSL HECTHAH-
dapmuvlx 3a0ay¥ no meopuu epynn 6 npoyecce QOPMUPOSaHUs AeedPAULecKo2o
MbIUIEHUSL CIYOeHmMOo8 mamemamuyeckux Hanpaenenuu. Hccrneoosanue nocum
MeopemuKo-memooudeckKulli XapaKxmep U HanpasieHo HA aHAIU3 NedazosutecKozo
NOMEHYUANa OAHHO20 NOOX00d.

IIpedcmasnensvt npumepsvl HeCMAHOAPMHBIX 340ay, CNOCOOCMBYIOWUX PA3-
BUMUIO HABLIKOG ADCPALUPOBANUS, AHATUZA CIPYKIYPbl AleeOpauyeckux oovex-
MO8 U NoCmpoenus: 00KA3amenbCme. Ymounenvt Kpumepuu Qopmuposanus aiee-
Opauuecko20 MblULeHUs. (KOZHUMUBHDI, ONEPAYUOHANbHBLI, Pe@IeKCUsHbIIL) U
NOKA3AHA UX C643b C YUeOHOU 0eameibHOCMbI0 CHYOEeHMO8.

Coenan 661600 0 YenecooOPAZHOCMU UCHONLIOBAHUS HECMAHOAPMHBIX 34-
oau 6 Kypce meopuu epynn Kak cpeoCcmed pazeumus aieeopauyecko2o MviulieHus.

Knwowuesvie cnosa: meopusi epynn, Hecmanoapmuvie 3a0adu, daneebpau-
yeckoe MbluLleHue, abcmpaxmuas aneebpa, mamemamuyeckoe 006pasosanue,
8bICUIASL UWIKOTLAL.

1 BBenenue

CoBpeMeHHOE MaTeMaTudeckoe o0pa3oBaHUE OPUEHTUPOBAHO HE TOJIHKO HA YCBOEHUE CTY-
JEHTaMU ofpeziesieHHOro oobemMa 3HaHMWil, HO U Ha (OPMHUPOBAHHE PA3BUTOTO MaTEMaTHYECKOIO
MBIIIJIICHUA. OCO6€HHO Ba’XHBIM CTAHOBHUTCS Pa3BUTUC aﬂre6panqec1<oro MBIIIJICHUA, KOTOPOC
MpeIoiaraeT CrocoOOHOCTh ONEPUPOBaTh aOCTPAKTHBIMU OOBEKTaMH, YCTaHABIMBATH CTPYKTYp-
HBIC CBA3U MCIKAY MATCMATUUCCKUMU IMMOHATUSAMHU U CTPOUTL CTPOTUC JIOTUICCKUC PACCYIKIACHUS.

OaHMM U3 KIIIOYEBBIX pa3JielioB BbICIIEH anreOpbl, UTPAIOIIUX Ba)KHYIO POJIb B Pa3BUTHH
TaKOro TUIA MBIILIEHUS, BIsieTCa Teopus rpyni [1]. JlaHHbIN pa3aen xapakTepu3yeTcsl BbICOKOU
CTENEHBIO a0CTPAKIIUU M TPEOYET OT CTYACHTOB CITIOCOOHOCTH aHAJIM3UPOBATh CBOMCTBA anredpau-
YCCKUX CTPYKTYpP, YCTAHABJIIMBATL B3aUMOCBA3U MCKAY OJSJICMCHTAMU TIPYIIIBI U HCIIOJIB30BATh
JloKazaTeJIbHbIC METOIBI [2].

HecmoTpst Ha 3HAUUTENBHYIO POJIb TEOPHH TPYIH B (POPMHUPOBAHUN AOCTPAKTHOTO MBIIILJIE-
HUS, TMpPaKTUKa IpernoJaBaHUsl BhICHICH anreOpbl MOKa3bIBaeT, 4TO OOy4YeHHE HEPEeIKO HOCHUT
dbopManbHO-aTOpUTMUYECKHii Xapakrep. OCHOBHOE BHHUMaHUE YAENSETCS OTPabdOTKE CTaHIapT-
HBIX 3aJa4, HAIPaBJICHHBIX Ha MPUMEHEHHE HM3BECTHBIX TEOPEM U aJITOPUTMOB, B TO BpeMs Kak
pa3BUTHE CIIOCOOHOCTH K CaMOCTOSTEIHPHOMY aHAIM3Yy alreOpandeckuX CTPYKTYp U MOCTPOCHHIO
JI0Ka3aTeNIbCTB OKA3bIBAETCS] HEIOCTATOYHO BBIPAKEHHBIM.
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B pesynbrare y cTyaeHTOB ¢opmupyercs (parMeHTapHOE MOHHMAaHHE TEOPETHYECKOIo
MaTepuaia, 3aTpyIHSETCS IEPEeHOC 3HAHWN B HOBBIC CHUTYyallUW, a TaKXKE CHMXKACTCS YpPOBEHb
pa3BUTHA aIre0panyecKoro MbIIUIEHUS KaK 1I€JI0CTHOTO KOTHUTUBHOTO MpolLiecca.

Taxkum 06pa3oM, BO3HUKAET MPOTHBOPEUNE MEXITY HEOOXOIUMOCTHIO (JOPMUPOBAHUS Y CTY-
JICHTOB Pa3BUTOTO aJIreOpanveckoro MbIIUICHUS U peoliaiaHueM B yueOHOM Ipoliecce CTaHIapT-
HBIX 3aJ]a4 PENpPOAyKTUBHOTO Xapakrepa [3].

[TpobGiieMa uccneaoBaHUs 3aKJIIOYAETCS B HEJOCTATOYHOM pa3pabOTaHHOCTH METOIUYECKUX
MOJXOM0B K MHCIIONB30BAHUIO HECTAHAAPTHBIX 33/7a4 B Kypce TEOpPHUHM TPYINI Kak CpeacTBa
L[eJIeHANPaBICHHOT0 (P OPMUPOBAHUS ANTreOpPanyecKoro MbIIIEHUS CTYICHTOB.

Lenbto TaHHOM CTAaThU SBJISIETCS TEOPETUUECKOE 0OOOCHOBAHUE UCIIONIBb30BAaHUS HECTAHAAPT-
HBIX 3aJa4 [0 TEOPHUH TPYII KaK cpeAcTBa (OPMHUPOBAHUS aNreOpandeckoro MbIIUICHUS CTYIEH-
TOB MaTeMaTUYECKUX HATPABICHHA.

Jis nocTrKeHUs TOCTaBICHHOM 11eNi ObUTH c(pOPMYITHPOBAHBI CIIEIYIONINE 3a/1a4H:

1. TIpoananu3upoBaTh poib TEOPUH IPYMIl B POPMUPOBAHUH ANTreOPaHuECKOrO MBIIIICHHS
CTYJEHTOB MaTeMaTH4YE€CKUX HAIPaBIICHUH.

2. PaccMOTpeTh BO3MOKHOCTH HCIIOJIb30BAaHUSI HECTAHIAPTHBIX 3a/4ad JUId Pa3sBUTHA Y
CTYJCHTOB HaBBIKOB a0CTPAKTHOTO PacCy X IE€HUS U IOCTPOCHHUS JOKAa3aTEeNIbCTB.

3. [IpuBecTn M TpoaHATM3WPOBATH NMPHUMEPHI HECTAHAAPTHBIX 3aJad 1O TEOPUU TPYyIII,
CIoCcOOCTBYIOMUX (POPMHUPOBAHHIO ANT€OPANIECKOTO MBIIIJICHUS CTYACHTOB.

Hayunast HOBU3Ha HCClIeIOBaHUS 3aKIII04YaeTCsl B 000CHOBAaHMM POJIM HECTAHAAPTHBIX 337a4
10 TEOPUHU TPYMI KaK CpeacTBa GOPMUPOBAHUS aNreOpanyeckoro MBIIIIEHUS CTYICHTOB, a TAKXKe B
YTOYHEHUH CHUCTEMBl KPUTEPHEB €r0 OLIEHKHU (KOTHUTHBHOTO, ONEPAIlMOHAILHOTO U pediexcus-
HOTO) IPUMEHUTEIHHO K COJEPIKaHHUIO BBICIICH anreOphl.

Anrebpanyeckoe MBIIIIEHHE MPEACTABISAET OO0 0COOBIM THI MAaTEMAaTUYECKOTO MBbIIILIE-
HUS, XapaKTEepHU3YIOMIMICI CIIOCOOHOCThIO paboTaTh € aOCTPAKTHBIMH CTPYKTYypaMH, BBISBIISTDH
3aKOHOMEPHOCTH H (POpMyIHpoOBaTh 0000IIeHUS. B KOHTEKCTe M3yueHUsS BBICHICH anreOpbsl OHO
MIPOSBIISIETCS. B YMEHUH aHAJIU3UPOBATh CBOMCTBA aJireOpandeckiux 0ObEKTOB, yCTaHABINBATh CBS3U
MEXy HUMH U CTPOUTH CTPOTHE J0KA3aTEIbCTBA.

dopmupoBaHue alreOpandeckoro MbIIIICHHS CBSI3aHO C Pa3BUTHUEM CIIEAYIOIINUX YMEHUM:

1. A6crtparupoBaHue OT KOHKPETHBIX IPUMEPOB

2. AnHanm3 CTPYKTYyphI aireOpandecknx 00beKTOB

3. ToctpoeHue JOrMUECKUX AOKA3aATEIbCTB

4. Hcnonab30BaHHE PA3IMUHBIX CITOCOOOB MPEACTABICHHUS MATEMATHIECKUX OOBEKTOB.

Pa3Butue 3Tux ymeHuil TpeOyer BKIIOYEHHUS B YUeOHBINH IpoIlece 3a1ay, CTUMYIIHPYIOIINX
AKTUBHYIO MBICITUTENIbHYIO AESITEIbHOCTD CTY/IEHTOB.

2 MaTepuaJjibl 4 METOAbI

JlanHoe uccienoBaHe HOCUT TEOPETHUKO-METOINYECKUI XapaKTep U HAMpaBICHO Ha aHAJIN3
BO3MOKHOCTEH MCIOJB30BAHUS HECTAHAAPTHHIX 337au MO TEOPHM TPYMI B mporecce GopMUpOBa-
HUS aNredpandeckoro MbIILICHUS CTYIEHTOB.

B pabote ncnonb30BainnCh CIEAYIONINE METOIbI:

— TEOPETUUYECKHUI aHAJIN3 HAYYHOU M YUeOHO-METOAMYECKOM JINTepaTyPHhI;

— aHaJIM3 COJICPIKAaHUS Kypca TEOPHH TPYTIIL;

— MOJIEIMPOBaHNE YUeOHBIX CUTYallil C HUCIIOJIb30BAHUEM HECTaH/IapPTHBIX 3a/1a4;

— KaQueCTBEHHBIM aHAJIN3 TO3HABATEIBHOMN JESTETLHOCTH CTYICHTOB.

B pamkax JaHHOTO MCClI€ZJOBaHMS HECTaHAApPTHBIE 33Ja4d paccCMaTPUBAIOTCS HE KaK caMo-
IeJb, @ KaK CPEJICTBO MOJCIMPOBAHUS YUEOHOH NEATENbHOCTH CTY/ICHTOB, HAIIPABJICHHON Ha pa3-
BUTHE AJIreOpanvyeckoro MbIIIICHHS.

[IpuBeneHHbIE HUXKE 33/1a4M UCIOIB3YIOTCS B KaueCTBE MHCTPYMEHTA KadeCTBEHHOI'O aHa-
JIM3a O3HABATEJIbHON aKTUBHOCTH 00YYalOIINXCSl.

[Ton HecTaHIAPTHBHIMU 331a4aMU TIOHUMAIOTCS 33J]a4uM, JJIs1 PELICHUs] KOTOPBIX HEJOCTaTO4-
HO TMpUMEHEeHHs] roToBoro aiaroputMma. OHH TpeOyIOT OT CTYAEHTa CaMOCTOSITEIbHOTO aHaau3a

4



BIJlIM BEPY OEPA30BAHUE

YCIIOBUS, TIOMCKA MOAXOAIIEH CTpaTeruy U MOCTPOCHUS OPUTHHAIIBHOTO pelleHus. B orauuue ot
TUTIOBBIX YIIPAXKHEHUHN, TAKUE 3314l CTUMYJIHPYIOT UCCIEA0BATEIHCKYI0 aKTUBHOCTD, (DOPMHUPYIOT
HaBbIKM MaTEeMaTHYeCKOro JI0Ka3aTeIbCTBA U CIOCOOCTBYeT Ooijiee IIyOOKOMY MOHMMAHHUIO
CTPYKTYpBI ajredpandeckux o0bekToB [3].

Huxe mpuBeaem mnpumep 3agaud, TpeOyromlel OT CTYIEHTOB HE TOJBKO MPUMEHEHUS
W3BECTHBIX (DATOB TEOPUH TPYII, HO U CAMOCTOSITEIILHOTO aHAIN3a CTPYKTYPBI paccMaTprBacMon
TPYTIIBL

3agaua 1. [lpuBeaure nmpumep MoHouza M, coieprKaiiero MOAMHOXKECTBO (, KOTOpoOe
SIBJISIETCSI TPYIIIIOW OTHOCUTEIIBHO TOM K€ ONEepalvu, 4YTO U B M, HO €IMHUYHBIN 3JIEMEHT Tpyniibl G
HE COBIAJAET C €AMHUYHBIM 3JIEMEHTOM MOHOuAa M.

PaccmorpuM MHOXECTBO Z;4 — MHOXECTBO IEJNbIX 4YucCed MO Moayio 14. Zi, =
{0,1,2,3,...,13}. IlpoBepum, oOpa3syeT JM NaHHOE MHOXKECTBO C OIeEpaIfeldl «yMHOXXEHHUE»
MOHOUJ.

(A0) 3amkHyTOCTh. BEINOTHSETCS, Tak KaK MPOM3BEICHHUE IEIBIX €CTh IEJI0e, OCTAaTOK
KOTOPOTO MO MO0 14 CHOBA COAEPIKUTCS B TAHHOM MHOECTBE.

(A1) AccouuatuBHoCTh. V a,b,Cc € Z14,{a = 14k, +1,b = 14 + 15, ¢ = 14k3 + 13}, ipn
YMHOKEHUHU Hac OyJeT MHTepecoBaTh TOJIbKO PaBEHCTBO OCTATKOB MO MOAYNIO 14, HO Tak Kak
YMHOKEHHUE aCCOIUATUBHO, TO U YMHOXEHHE 110 MOYJIIO OYJET aCCOIIMATHBHO.

(A2) B ponu HEHTpaIBHOTO JIEMEHTa BhICTyHaeT: € = 1.Va € Z4:ae =ea=a

[Tokaxkem, 4TO MOCHENHssT aKCMOMa HE BBIMONHSAETCS. TO €CTh HE AJIg BCEX AJIEMEHTOB U3
Z14 cymecTtByer oOpartHbiid. Paccmorpum Ha mnpumepe a =2V b € Zy,:ab — derHoe, WU,
crnenoBarenbHo, ab # 1 (mod 14). AkcuoMma He BBITOIHACTCS, MHOXKECTBO (Z14,*) MOHOU/I.

[TonpoGyeM BBIAETUTH U3 TaHHOTO MOHOMJIa MHOXKECTBO, C TAKOH jke OMHApHOH omneparuei,
KoTopoe OBl 00pa3oBBIBANIO rpymmy. JIeWCTBUTENIBHO TakKo€ MHOXECTBO €CThb. PaccMoTpum
MHOXECTBO Z14/7 = {2,4,6,8,10,12} — MHOXeCTBO 4eTHBIX 10 Moyt 14 6e3 0. Paccmorpum
Ta0JIUIy YMHOXXEHUS TAaHHOTO MHOKECTBA.

Tabauya 1 — Tabauna Konu

*12]14|6]8]10]12
2 1 4]18[12)2]6]10
4 18[12|10]4]12| 6
6 112/10]/ 8 | 6 | 4| 2
8|12 |4]6|8]10|12
10/ 6 |12 4 |10| 2 | 8
12110/ 6 | 2 |12 8 | 4

N3 tabmuubl Kanu BUAHO, YTO POIh HEUTPATBLHOTO AJIEMEHTAa BBIMONHICT YHCIO 8, TaK KaK

JUTS1 JTFOOOTO AJIEMEHTA a U3 PacCCMaTPUBAEMOTO MHOKECTBA BBITIOJHIETCS] PABEHCTBO:
8*a=ax*8= a(mod14).
Taxoke MOXKHO OIpeaeNuTh 0OpaTHbBIE 31eMeHThl. Harmpumep:
4x2 = 8 (mod 14)
10 * 12 = 8 (mod 14)

DTO0 MO3BOJSET CTYACHTaM Ha MPAKTUKE YBUIETH MPOIIECC TTOUCKA OOPATHBIX 3JIEMEHTOB.

Taxkum 00pa3om, IpPUBEACHHBIN TPUMEDP MOKA3BIBACT, YTO B MOHOHUJIE MOXKET CYIIECCTBOBAThH
MMOJIMHOKECTBO, SIBJISIFOIIEECS TPYNION OTHOCUTEILHO TOM K€ Omnepalyy, HO UMEIoIee COOCTBEH-
HBIH € TMHHYHBIN 3JIEMEHT, OTJIUYHBIA OT €IUHUILI CBOSTO MOHOH/IA.

Pemenne mogoOHbBIX 3a7a4y TpeOyeT OT CTYJCHTOB YMEHHs aHAIM3UPOBATh CBOMCTBA IPyII-
IIOBOM OIEPAlliH, BBISBIATH CKPBITBIE 3aKOHOMEPHOCTH M CTPOUTH IMOCIEAOBATENBHYIO LEMOUYKY
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JIOTMUYECKUX paccykJeHuil. B npouecce o6cyxaeHNs pelIeHns NPEenoaAaBaTeslb MOXKET aKIIEHTUPO-
BaTh BHUMaHME HA HCIOJb3YyEMBIX TEOPETUYECKUX pe3yibTaTaX M aJlbTEPHATUBHBIX CIOCO0aX
JI0Ka3aTeNbCTBA.

PaccmoTpuM emie oauH mpuMep HECTAaHAAPTHOM 3adaud, KOTOpas MOXKET HCIOJb30BaThCs
Ha NMPaKTUYECKUX 3aHATUAX IO TEOPUU TPYII AJIsl pa3BUTHS HABBIKOB A0CTPAKTHOI'O PaCcCyKICHHSL.

3amauga 2. JIokakuTe, 4TO €CIIM CYIIECTBYET YUCIIO MM, TAaKOE, 4To paBeHcTBO (gh)™ = g"h"
BBIMONHSETC npu: n=mn=m+1 u n=m+2, o gh=hg. llpu ycnoBuu, 4TOo BCE
IIPOUCXOIUT B HEKOTOPOH rpynre [4].

JleCTBUTENBHO, €CIIN:

1L (gn™=gmh"
2. (gh)m+1 — gm+1hm+1
3. (gh)m+2 — gm+2hm+2
To npeoOpaszyem BTOpoe paBeHCTBO:
(gm)™** = (gh)™gh
gm+1hm+1 — gmhmgh
U3 atoro cnexmyer, uto: A g = gh™
[IpousBenem ananoruunelie mpeodpasopanus A (gh

(gh)™*? = (gh)™** gh
gm+2hm+2 — gm+1hm+1gh

gmEmtE = gm M g
Bbliie MBI IOKa3amu, 4to: A’ g = ghm. Hcnosnb3yem 3to:

g™t = gt g™

gm+2hm+2 =g

ViKke U3 TaHHOTO PaBEHCTBA CIEAYET, UTo: hg = gh

BhIBOI: eciM CyLIECTBYeT 4YMCIIO M, Takoe, 4To paBeHcTBO (gh)™ = g™h™ BhIMONHsETCS
npu:n=mn=m+1lun=m+ 2,10 gh = hg.

JlauHbIil THIT 3a/1a4 CIOCOOCTBYET (hOPMHUPOBAHUS Y CTYJEHTOB CIIOCOOHOCTH paccMaTpH-
BaTh ajreOpanydecKkue CTPYKTYpPbl C Pa3IMYHBIX TOYEK 3PEHHUS, YTO SIBISAETCS BaKHBIM KOMIIO-
HEHTOM Pa3BUTHUS AITeOPanIeCcKOro MbIIITICHHUS.

PaccmorpuM emie OauH IpuUMEp HECTAHAAPTHOM 3a7a4M, HAINPABICHHOM Ha pa3BUTUE Y
CTYJEHTOB YMEHHUI paboTaTh ¢ aOCTPAaKTHBIMU aJreOpandyecKUMU CTPYKTYPaMH U BBISBIIATH HETPU-
BUAJBHBIC CIEACTBHS W3 aKCHOM TPyMIl. B oTiMuue OT MpeblIyIIuX 3aJaHui, JaHHAs 3agada
aKLEHTUPYeT BHUMaHHE Ha CBOWCTBax TIPYIIIOBOWM omepanud U TpeOyeT OT oOyuarouuxcs He
TOJIBKO (DOPMANBHOTO MPUMEHEHHSI U3BECTHBIX TEOPETHUYECKUX MOJOXKEHHUH, HO U UX OCMBICICH-
HOTO KOMOWHHUPOBAHUS.

3anaua 3. [lycte G — MHOXeCTBO ¢ OMHapHOH omepauueit o. (IIpeamonaraercs, 4To BBINOI-
HseTcs 3akoH 3aMKHYTOCTH (A0)). [Ipeamnonoxum, 4To BRIMOTHSIIOTCS CICTYIONTNE 3 aKCHOMBI:

1. AccomnuatuBHOCTb: Va,b,c € G:(aob)oc =ao (boc)

2. CymectByeT ¢; € G, Takoeuto ;0 g = g, Vg € G

3. Vg € G cymectByer h; € G, Takoe uTo /; © g = e; (T1Ie e; U3 MyHKTa 2)

Jloka3zatsp, uto G — sBisieTcs rpynmnoi [4].

[TpoBeprM aKCHOMBI TPYIIIIHI.

(A0), (Al) — BBIMOJIHAOTCS 110 YCIOBHIO.

(A2). Hamnume 51eBOro HEUTpaIbHOTO TMperoiaraeTcs mo yciaoButo. CymiecTByeT e; € G,
Takoe uro ;o g = g, Vg € G. [lokaxem, uTo ;o g = goe = g

)m+2.

m+1hghm+1

6
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PaccmoTpum:
hiogoh =hegeh
hie(goh)=(hog)eh
hio(goh)=ero°h
hye(geh)=h

Tak kak Vg € G cymectByer 4; € G, Takoe 4To /1; © g = €;, TO ¥ 17151 h; CyIIecTByeT u; € G,
TaKoe 4To U; © /i = ¢

wohpo(geh)=ueh
ee(geh) =¢
gehy=e =hog
Tenepp paccMOTpUM:

gece=gece
Tak kak: h; o g = e, TO:
geey=go(heg)
gee=(geoh)eg

Tot dakT, 9to g o h; = h; o g = e; f0Ka3zaH

geer=(geh)eyg
gee =¢€°9g=9g

BriBoA: €; — IBYCTOPOHHUI HEUTPAIBHBIN 3JIEMEHT.

(A3). Yixe mokasaHo, 4To:

gehy=hog=e

Tak Kak, e; — IByCTOPOHHUHN HEHTPaAIBHBINA JIEMEHT, CIEIYET, YTO /; NIBYCTOPOHHHIA 00paT-
HBII JIEMEHT, aKCHOMa BBITIONHSETCS. MHOXKECTBO G ¢ 3aJJaHHBIMU aKCHOMaMH 33/1aeT TPYIIIY.

3-4 Pe3yabTaThl U 00CY:KIEeHUE

B pamMkax mpoBeIEeHHOTO TEOPETUKO-METOAMYECKOro aHaiu3a M ampoOaliud OTIEITbHBIX
3aaHnii B yueOHOM mporiecce (B ¢GopMe HaOIMIOJEHUN 3a JEATEeIbHOCTBIO CTYACHTOB) OBLIO
YCTaHOBJIEHO, YTO MCIOJIh30BaHUE HECTAHAAPTHBIX 3a7a4 CIIOCOOCTBYET:

— OoJee TITyOOKOMY TTOHUMAHHUIO CBOMCTB aJIreOpandecKux CTPYKTYD;

— Pa3BUTHIO HABBIKOB IMOCTPOCHHUSI IOKA3aTEIbCTB;

— (OpPMUPOBAHUIO CITOCOOHOCTH K aHAIN3Y HECTaHIAPTHBIX CUTYAIIH;

— TIOBBIIIICHHUIO TIO3HABATEIHLHOM aKTUBHOCTH CTYICHTOB.

s oOecrieueHHsi BO3MOXKHOCTH TPAKTUYECKOTO MPUMEHEHUs BbIIEJICHHBIX KPUTEPHEB
KK U3 HUX COOTHOCHUTCS C HA0JII01aeMbIMH TIOKA3aTENISIMUA YI€OHOU IeATeTHhHOCTH CTYICHTOB,
MPOSBIISAIONIMMUCS B IIPOIIECCE PEIICHUS HECTaHAaPTHBIX 3a/1a4.

Kpumepuu popmuposanus ancebpauueckozo mvlineHus

s onenku 3¢(EeKTUBHOCTH MCMHOJIb30BaHUSI HECTAHIAPTHBIX 33/ay MO TEOpUU TPyHN B
nporecce (GOpMHUPOBAHMS ANTEOPANIECKOTO MBIIUICHUS CTYJACHTOB MaTeMaTHYECKIX HAMPABICHHIA
11e71ec000pa3HO BBIJICIUTh CHCTEMY KPUTEPHUEB, OTPAXKAIOLIUX Pa3IMYHbIE CTOPOHBI IMO3HABATENb-
HOU JESITeNbHOCTH yJaluxcs. B paMkax JaHHOTO MCCIIeIOBAHUS BBIIEISIOTCS KOTHUTHBHBIN, OTe-
panMoHANBHBIA U pedICKCUBHBIN KPUTEPUH, KOKIIBIN U3 KOTOPHIX BKIIOYACT Psij MoKa3arene [5].

Koenumuenwiii kpumeputi

KoruutuBHbBIN KpuUTEpHil XapakTepU3yeT YPOBEHb YCBOEHHUS CTYACHTaMU TEOPETUYECKUX
3HaHUI B 001aCTH anreOphl, a TaKkKe MTyOMHY TOHUMAaHHUS CYyITHOCTH alre0pandeckux CTpyKTyp, B
YaCTHOCTH Teopuu rpynin. K oCHOBHBIM MoKa3aTessiM JaHHOTO KPUTEPUs OTHOCSATCS:
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1. [TornMaHue CBOWCTB aNTeOpandecKux CTPYKTYP.

[Ipennonaraer 0cO3HaHHOE BJIaJIECHUE OCHOBHBIMH NOHSTUSAMH TEOPHUM TPYIII, & TAKKE yMe-
HUE UHTEPIPETUPOBATh UX CBOWCTBA B PA3JIMYHBIX MAaTEMAaTHUYECKUX KOHTEKCTaX. BaXkHbIM sABIIsET-
Csl HE TOJbKO 3HAHUE OIpPEAEICHUI, HO M IOHMMAaHUE UX B3aUMOCBS3€H U POJb B NOCTPOCHUU
TEOPHH.

2. CriocoOHOCTh BBIABIATH 3aKOHOMEPHOCTH.

Beipaxxaercst B yMeHUN 00Hapy’KUBaTh MOBTOPSIOIIMECS CTPYKTYpPbI, HHBAPUAHTBI, CHMMET-
pUH U 3aBHCHMOCTH B HECTaHAAPTHHIX 3aj1avax. Pabora ¢ 3agayamu 1o TEOpUHU TPYMIl COcoOCT-
ByeT DPAa3BUTHUIO CHOCOOHOCTH BMJIETh CKPBITbIE 3aKOHOMEPHOCTH, YTO SBIISETCS KIIIOUEBBIM
3JIEMEHTOM aJIreOpanyecKoro MbIIUICHUS.

3. YmMmenue GpopMyaupoBaTh MaTeMaTHIeCKuEe 0000IICHHS.

Bxurouaer cmocoOHOCTh MEPEXOAUTh OT YACTHBIX CIy4YaeB K OOIIMM YTBEPXKICHUSM, BbI-
IBUraTh TUIOTE3bl M OOOCHOBBIBaTh MX. CTYIEHTHI JOJIKHBI YMETh BBLIENATH CYLIECTBEHHBIE
MPU3HAKH MAaTEMAaTHUYECKUX 0OBEKTOB U (POPMYITHPOBATH HA UX OCHOBE 00OOIIEHHBIE BHIBOJIBI [6].

OnepayuoHnanvHwlii Kpumepui

OmnepanoHHBIN KpUTEPUH OTpaxaeT cPOPMUPOBAHHOCTh Y CTYACHTOB YMEHUH U HaBBIKOB
IIPAKTUYECKOI0 IPUMEHEHHUS 3HaHUM, a TaKXkKe YPOBEHb PAa3BUTHUS JIOTHYECKOTO U allTOPUTMUYECKO-
ro MelnuieHus. K ero nokasarensiM OTHOCSTCS:

1. YMeHnue npuMeHATh pa3IMyHbIE METO/IbI JOKA3aTENbCTBA.

[Ipennonaraer BnageHue TaKUMHA METOJAMH, KaK MPSAMOE JT0KA3aTEIbCTBO, J0KA3aTEIbCTBO
OT MPOTUBHOIO, MareMaTH4YecKasl MHAYKLUS, a TaKKe HCIOJIb30BaHUA CHELU(PUIECKHX METOJOB,
XapaKTepHBIX JUIS TCOPHH TPYTIIL.

2. CrnocoOHOCTh CTPOUTH JIOTHYECKHU TIOCIIEJOBATEIIbHBIE PACCY K ACHUS;

Bripaxkaercss B yMEHHH BBICTpaMBaTh JOKa3aTelIbCTBA M PELICHUsS 3a7ay Kak IMOCJeloBa-
TEJNbHYI0 LEMOYKYy OOOCHOBAaHHBIX IIAroB, H30eras JIOTMYECKUX pPAa3pbIBOB U INPOTUBOPEUUH.
Ocoboe 3HaueHNe UMEET CTPOTrOCTh U 0OOCHOBAHHOCTH KaXKJJOT0 ATAIla paccykIeHus [6].

3. T'mbkocTh B BEIOOpE CITOCOOOB PEIICHHS 3a/1a4.

[IposiBisiercst B CIIOCOOHOCTH paccMaTpUBaTh OJHY U TYKE 3a/1a4y C pa3HbIX TOYEK 3PEHHUS,
BbIOMpPAaTh HanboJiee palMOHANIBHBIM METOJ PELIEHHUS, a TaKXKe I1ePEeCTPauBaTh CTPATETHIO B CiIydae
3arpyaHenuil. HecrangaptHslie 3a1aun 0co0eHHO 3 (EKTUBHO Pa3BUBAIOT JAHHOE KaYeCTBO.

Pecgpnexcusnwiii kpumeputi

PedrnexcuBHbIl KpuTEepHil XapakTepU3yeT CIOCOOHOCTh CTYACHTOB K OCMBICICHHIO COOCT-
BEHHOM I03HABATEIbHOU ACATEIBHOCTH, CAMOKOHTPOJIIO U caMOOLeHKe. K ero OCHOBHBIM IOKa3a-
TEJSIM OTHOCATCS:

1. Cnoco6HOCTh aHAIM3UPOBATH COOCTBEHHBIE PACCYKICHUSI.

JlaHHBI TIOKa3aTenab MPEINoiaraeT Pa3BUTYI0 CIOCOOHOCTb CTYAEHTa K MO3TaIHOMY
OCMBICJIEHHIO XO/1a PEIICHUs 3a/auM, BKIIIOYas BBIAEICHUE KIIIOUEBBIX JOIMUECKUX MEPEXOI0B U
o0ocHOBaHME Kaxa0ro u3 HUX. CTYAEHT JOJDKEH yMETh HE TOJBKO (PMKCHPOBATH JIOMYIIECHHBIC
OLIMOKH, HO U KIACCU(UIMPOBATh MX, YCTaHABIMBATh NPUYMHBI X BOZHUKHOBEHMS M IIpe/laraTh
MyTH UX YCTPaHEHHUS.

2. YMeHue OLICHUBATh KOPPEKTHOCTh MOIYYEHHBIX PE3yJIbTaTOB.

OTtpaxaer chopMUPOBAHHOCTH HABBIKOB MaTeMaTHUYECKOTO CaMOKOHTPOJIS U Bepu(UKALUU
pemeHnid. B paMkax Teopuu rpymnm 3TO BKJIIOYAET MPOBEPKY COOTBETCTBUS MOITYYEHHOTO PE3YJlb-
TaTa UCXOJIHBIM YCJIOBHUSM 3a/lauH, a Takke 0a30BbIM akcroMmaMm rpymi. CTyJeHT J0JDKeH BIaJIeTh
PasIUYHBIMKM CTPATETUSMM IPOBEPKU: aHAJIM3 YACTHBIX M I'PAHUYHBIX CIIy4aeB, COIOCTABIEHUE C
U3BECTHBIMU TEOPETUUYECKUMU PE3YJIbTaTaAMU, UCIIOJIb30BAHNE KOHTPIPUMEPOB.

3. CrtocoOHOCTh HAXOIUTh ATBTEPHATHUBHBIE CIIOCOOBI PEIICHMUS.

XapaktepusyeT TMOKOCTh M BApPHATUBHOCTH MBIIUICHHUS CTYJEHTOB, €F0 TOTOBHOCTb BBIXO-
IWUTh 33 paMKH CTaHJApTHBIX alropuTMoB. CTyleHT crocoOeH MpeiaraTb HECKOJIbKO MOAXO0I0B K
PELIEHNIO OHOM U TOM K€ 3aJ]a4M UCII0JIb3YIO pa3IMYHbIE METO/BI U NIPUEMBI [6].
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Takum oOpa3oM, NpeanokKeHHbIE KPUTEPHUH MOTYT OBbITh MCIOJIb30BaHBI I KaU€CTBEHHOMN
JMAarHOCTUKU YPOBHS C(HOPMHUPOBAHHOCTH aIreOpanyecKoro MbIIUICHUs CTYJICHTOB Ha OCHOBE
aHAJIM3a UX JEATEIIbHOCTH MPHU PEIIEHUH HECTaHJapTHBIX 3a/1ady.

5 BuIBOABI

ITpoBeneHHBIN TEOPETUKO-METOJMUECKUI aHAJIU3 MO3BOJISIET CAEIAaTh BBIBOJ O IENaroru-
YEeCKOM IMOTEHLMANIE MCIIOIb30BAaHMs HECTAHIAPTHBIX 3ajad 110 TEOPUH IPyMIl B mpouecce HopMu-
pOBaHUs anredpanvyecKkoro MbIIUIEHUS CTYAEHTOB.

Hcnonp3oBaHne TakuxX 3a/ad CIIOCOOCTBYET pa3BUTHIO CHOCOOHOCTH K aOCTPakTHOMY
MBILUIEHUIO, (JOPMUPOBAHUIO HABBIKOM J0KA3aTENbHbBIX PAcCyKACHUN U Oosee riryO0OoKOMY MOHH-
MaHHIO CTPYKTYphI anredpanyeckux o0BbEKTOB. B mepcnekTHBe mpencTaBiseTcs 1enecooOpa3HbIM
IIPOBE/ICHUE MEJarorn4eckux HCCIeI0BaHMM, HANpaBIECHHBIX HA SKCIEPUMEHTAIbHYIO MPOBEPKY
3G HEKTUBHOCTH TPEATIOKEHHOTO MOJX0/a U Pa3padOTKy METOAMYECKHX PEKOMEHAALUH MO €ro
BHEPEHMIO B 00pa30BATENIbHYIO IPAKTHKY.
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CEPT'EEB, JI.B.

MATEMATHKAJIBIK  BAFBITTAFBl  CTYJAEHTTEPJIH  AJITEBPAJIBIK  OWMJIAYBIH
KAJIBIITACTBIPY KYPAJIbI PETIHAE TOI TEOPUSCHI BOWBIHIIA CTAHJIAPTTHI EMEC
ECENITEP

Maxanaoa mamemamuxanvlx dageimmazvl cmyoenmmepoiy aneeopanvly OULayblH Kalblnmacmoipy
yOepicinde mon meopuscsl OOUbIHUA CMAHOAPMMbL emec ecenmepoi KOA0awy MYMKiHOIKmepi Kapacmoi-
pulaadsl. 3epmmey meopusiiblk-20icmeMeniK CUNAmKa ue JiCoHe YCHIHbLIZAH MICLIOY Neddco0eUKanbk
aneyemin manoaya 6agbimmaiean.

Aneebpanvix KypulibiM0aposl manoday, aOCmpakyusiay icone 0aenoey O0aeobllapblh OaMblmyed
bIKNAL ememin CmaHoapmmuol emec ecenmepoiy Mvlcaidapuvl Keamipineen. AneeOpanvik ouaayovl Kaibin-
Macmulpyobly KOSHUMUBMIK, ONEPAYUSILIK JHCOHE DPeqheKCUemiK Kpumepuuiepi HAKMuLIAHbIN, 01APObIH
cmyoenmmepOiy 0Ky apeKemimen OAUIAHbICHL KOPCeMieeH.

Ton meopusicol KypcvlHOa cmanoapmmol emec ecenmepoi KOAOAHYOblH aleeOpanvl Ouaayovl
oamvimyodagbl MuiMOiniei mypaisl KOpolmulHObL HCACANRAH.

Tyiiindi ce3dep. mon meopuscvl, CMAHOAPMMbBL eMeC ecenmep, a12eOpanvlk oulay, O0epeKcis
aneebpa, MamemMamuxanvly Oiim, Hco2apvl MeKmen.
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SERGEYEV, D.V.

NON-STANDARD PROBLEMS IN GROUP THEORY AS A MEANS OF DEVELOPING
ALGEBRAIC THINKING IN STUDENTS OF MATHEMATICAL SPECIALTIES

The article examines the possibilities of using non-standard problems in group theory for the
development of algebraic thinking in students of mathematical specialties. The study is of a theoretical and
methodological nature and is aimed at analyzing the pedagogical potential of this approach.

Examples of non-standard problems that promote the development of abstraction skills, analysis of
algebraic structures, and construction of mathematical proofs are presented. The criteria for the
development of algebraic thinking (cognitive, operational, and reflective) are clarified and their connection
with students’ learning activities is demonstrated.

It is concluded that the use of non-standard problems in group theory is a promising means of
developing algebraic thinking.

Keywords: group theory, non-standard problems, algebraic thinking, abstract algebra, mathematical
education, higher education.
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AnHomauus

B cmamve paccmampusaromen 3nauumocmv U 6a306vie  KOMHOHEHMbI
CO30aHUS UHKIIO3UBHOU 00pA308amMeNbHOU Cpedbl 8 KOHMEKCme YNPaIeHUecKo20
acnekma cucmemvl 00pA308aAHUA HA HAYUOHATILHOM U PESUOHANLHOM YPOBHE C
mpancasyueti oneima Kocmanaiickou obnacmu. Ananusupyiomes meopemuyeckue
acnexmul 3HAUUMOCMU U 6A306ble KOMNOHEHMbL CO30aHUS UHKTIO3UBHOU 00pA30-
8amebHOlL Cpeobl.

Hanusie onpocos nedaco2o6 Kocmanaiickou obracmu u opyeux pecuoHos
Kasaxcmana, nposedennvie pasiudHbMU  UCCIE008AMENbCKUMU  KOMAHOAMU,
N0360JIA10M ONpedeums CUbHbIE U C1abble CHOPOHbL NPAKMUKU CO30AHUSL UHKIIO-
3UBHOU 00pPA308aMENbHOU CPedbl, 0003HAUUNMDb OCHOBHbLlE BEKMOPbL YNPAGIEHUs
npoyeccamu eé pazeumus.
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ABTOPJIAP/IBIH HA3APBIHA

«KMIINU Kapmipickl» KypHaJIbl TENaroruka, oleyMETTIK-TYMaHHUTAPNBIK, (U3HKa-
MaTEMaTHKANbIK, TEXHUKAJbIK, OWOJIOTUSAIBIK, XUMHSUIBIK-TEXHOJOTUSIIBIK, 3KOHOMHKAJIBIK
FBUIBIMJIAD JKOHE DKOJIOTHS, XaJbIKapajblK OaimanpicTap cajanmapbl Oo#bIHIIA  OypBIH
xKapusutaHOaFraH ©3€KTi 13/ICHIC HOTHKENEepl Typalibl MaKajlaaap/bl JKapusaaiabl.

Pepaknusiiplk anka MylIuenepi KypHal MaTepHalIapblHbIH Ma3MYHBIHA CHIH-TIIKIp Olaip-
TeHHEH KeHliH OachbulbIMFa YCBIHY IIemiMi InbiFapeiiaasl.  KaOwbuimanOaraH —Makaamgapibl
PEMAKIUSUITBIK aTKa MYIIeNepl KalTa KapacThIpMaiIbl.

MakaJjiajap Ka3ak, OpbIC ’KoHe aFbUIIIBIH TUIIePiHae KapusiJIaHAAbI.

KypHai >xpu1 6apbICBIHAA TOPT PET HIBIFAPbUIABI (KaHTap, CAYIp, MILIAE, Ka3aH).

«Kasznomra» AK-HBIH Ke3 KenreH OemiMiHIE >KypHaJIFa >Ka3bUly MYMKIHJIT KapacThl-
poutFaH. JKa3puieiM uHzEKcl 74081.

YokpIMaa JKOFapbl OUTIKTI peJakTopiap Kypambl KYMBIC iCTedi, OapiblK Makajaiap
capanTaMalblK TalJaylaH KoHE pENaKIUsUTBIK OHJACYACH OTeli, COHJai-aKk IularuarTaH
Tekcepiieni. MakamaHbl JKapusjiay Typaidbl TYNKUTIKTI MMMl PENaKIUsIbIK ajdka pereH3us
KOPBITBIH/IBICBIHA COWKeC KaObUIIaiabl.

Makananap keneci 6eaiMaep OONBIHIIIA TONTACTHIPHLIAB:

o binim Gepy;

o ['yMaHUTapIBIK FRUIBIMIAD KOHE OHED;

o JXaparbuibicTaHy FEUIBIMAAPHI,

o VHXUHUPUHT KOHE TEXHOJIOTHUsIIAp;

o OJICYMETTIK FBUIBIMIAP

MakaJiara KoibLIATBIH TaJaNTap:

MoTiHHIH KeJieMi €e3 apalbIKTapbl MeH cintemenepai kKoca anrapaa 15000-nan 60000
tanOara neitin 6omysl KaxeT (0,3-ten 1,5 Gacnanblk mapakka AeiiH, sFHu 5—24 6eT).

MoTinHiH paciMaesyiHe KONBLIATHIH TEXHUKAJIBIK TAJANTAP:

Kapim — Times New Roman, exmemi — 12, MOTIHHIH TypalaHybl — OETTiH €Hi OOMBIHIIIA.

XKuexrepi: 6apIbIK KaFbIHAaH 2 CM.

JKonapanbsik naTEpBaN: OIpIIiK.

Aob3arTap apanblFbl «AJIBIHIAY» — KOK, «Keiin» — KOK.

Aszart xomn— 1,25 cMm.

Morin: napakra 6ip OaraHa.

MakanaHblH OacKbl O€Ti Kelleci akmaparTapabl KaMTYbl KaXeT:

1. OO0X koobl. BeTTiH con xarblHa KaJIBIH KApIINIEeH >Ka3bUlagbl. ABTOPJIBIK MaTepuajra
O0X koIpIH MBIHA CiITEMe apKbUIbI airyFa Oosassl: http://teacode.com/online/udc/.

2. Aemopowviy amvi-dconi. beTTiH OH karbiHa KaiublH KapinmneH OOXK konprHaH Oip TapMmak
TOMEH >Ka3bLIaJIbI.

3. Aemopnap mypanvl axnapam. bBeTTiH OH >XaFblHa KeJiOey opiNTepMEH >Ka3bLIaJbl:
aBTOPBIH FBUIBIMU JIOPEKEC, FEUIBIMU aTaFbl, KbI3MET1, KbI3MET OPHBI, KaTaChl, MEMJICKETI.

4. Maxana amayul. beTTiH opTachkiHaa 6ac opiNTepMEH KOHE KaJIbIH KapiMnmeH jKa3bliajbl.

5. Maxkana myiini. «Tyiiay ce3i (opbic. «AHHOTaNUs», arbUIml. «Abstracty) OerTiH
opTachIHAa KaJIbIH KapilmeH Makajia aTayblHaH Oip TapMak TOMEH »Ka3bulajapl. TYHiH MakKajgaHbIH
JKapUsUTaHATBIH TUTIHAE *Ka3bliaabel. TyHiH MOTIHI: ce3 apanbIKTapbiH Koca ainranaa 500-800 tanba,
MOTIHHIH TypajlaHybl — OETTIH €Hl OOMBIHIIA, IIETIHIC — OH YKOHE COJI JKaKTaH 2 cM, a3at xoj— 1,25
cM. Makana TimiHAe JXKa3bUIFaH TYWIHAI Makajia TiTiHAE JXKa3bUIFaH TYNKI TYWIHMEH (pe3ioMe)
ayBICTBIPY MYMKIHJIIT1 KapacThIPBIJIFaH.

6. Makananviy mynki myuini. Makana >kapusilaHaTbIH TUIeH OeJieK, Makaia aTaybIHbIH
aylapMachbIMEH €Ki TiIAe »as3puiaapl. Tymki TYHIH MOTIHI: KenOey opinTepMeH omelOuerTep
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TI3IMIHEH KeWiH | TapmMak TeMeH >asbLIajbl, Co3 apalbIKTapblH Koca amraHga 500-800 TtanOa,
MOTIHHIH TypaJjlaHybl — OETTiH eHi OolibIHIIa, a3aT koi— 1,25 cm.

7. Kinm ce30ep (5—8 ce3 xoHe/HeMece ce3 Tipkeci). KinT cesmep yur Tinge coiKeciHIie
«Tyiiin» xone «Tymki TyHiHHeH» TeMeH >ka3buanbl. «Kint cesmep» Tipkeci (opsic. «KitoueBbie
cltoBay, arbuII. «Key words»): KaibslH opinTepMeH, OSTTIH COJ JKarbIHa jKa3bUIafbl, MIETIHIC — OH
KOHE coJl kakTaH 2 cM, «KinT cesznep» TipkeciHeH KeiiH KOC HYKTe KOWBLIAIbI, apbl Kapail KiiT
ce3Jep Ka3blIaIbl.

8. Hezizei momin xeneci 6exiMIepacH Typaabl:

1) Kipicne (opbic. — Beenenue, arputmr. — Introduction).

2) Mamepuanoap scane adicmep (opbic. — Marepuanbsl u MeToabl, arsutm. — Materials and
methods).

3) Homuoicenep (opwic. — PesynbraTsl, arbutil. — Results).

4) Tanxwvinay (opwic. — O6cyxaenue, arsutm. — Discussion).

5) Kopwimuinowt (opbic. — BeiBojpl, arsuti. — Conclusions).

6) Pusawwinwig 6i10ipy (opbic. — bnaromapHocTH, arsuIiL. — Appreciation).

3 orcone 4 6onimoep GIPIKTIpiITyl MyMKiH, 6 O6JliM — KOKETTUIIK TybIHAAaFaH jKafaiiaa raHa
Ka3blIaIbL.

Maxana 6enimoepi HeMipnenyi Tuic. CanaapJaH KeiiH HYKTe KoWbuiMaiiapl. bemiM arayma-
PBIHBIH Ka3bUTybl: Kapin— Times New Roman, enmemi — 12, KaiblH KapilmeH, TypajlaHybl— O€TTIH
COJI JKaFbIH/IA.

Moringe Oenrini Oip TapMaKThl HeMece Ti3iMIi Oenriieyne apad canaapbl KOJIIaHbUIAbL.

9. Ooebuemmep mizimi (opsic. — Cnucok aumepamypul, arsiai. — References). Onebuerrep
Ti3iMI MakalafgaH KeWiH XKa3bUlafbl. «OAeOUETTep Ti3iMi» TIPKECIKAIBIH KapilmeH Ka3bUlaibl,
Kapin exmemi — 12, merinic — 1,25 cm.

Jlepekke3aep Typasibl aKnapaTThl MOTIHIE IEPEKKO3epre CUITEMEHIH jKacalmy peTi OOWbIH-
1a OpHAJACTBIPHIN, apad caHmapbiMeH Hemipiey KaxeT. CaHmapaaH KeliH HYKTE KOWBUIMAubl.
Mpudr enmemi — 11, merinic — 1,25 cm.

Konpaneuiran Jepekkesaepre ciaTeMernep TIK JKaKHMIaHBIH IMIHIAE KEeNTIpUIreHi ad3all.
bubnmorpadusansik xa3y TYMHYCKa TUTIHIAE OpbIHIAIAIbI.

Kimanmapowiy MIBIFBIC TEPEKTEPIHIH Ka3bLIy TOPTIOi: aBTOPABIH (aBTOpPJAPABIH) TETi, aThI-
KOHIHIH 0AaCKBI OpINTEPi, KITANTHIH aThl, KapUSJIaHFaH OPHBI, OACBUIBIMBI, MIBIKKAH JKBUIBI, OETTEep.
Mpicanbr:CemenoB B.B. ®unocodust: uror teicsuenernit. dunmocodcekas neuxonorust. — [lymmHo:
ITHIT PAH, 2000. — b. 60-65.

KypHan, mep3imoi b6acvlibimMOapobly TIBIFBIC JEPEKTEPIHIH Ka3bUly TOPTIOl: aBTOPABIH
(aBTOpIApABIH) TEri, aThI-KOHIHIH OacKbl 9pilnTepi, Makajga aTaysbl, KypHaJ aTaybl, KbUIbI, Oackl-
JIeIM HeMipi, O0ertep. Meicansl: ['omyOkoB E.Il. MapkeTHHT Kak KOHIIEHIUS PHIHOYHOTO yTIpaBlie-
Hus // Mapketunr B Poccun u 3a pyoexom. — 2001, — Ne 1. — b. 89-104.

JKunaxmapOwsiy MBIFBIC AEPEKTEPIHIH Ka3bLITy TOPTiOl: aBTOPBIH (aBTOpPIAPABIH) TET1, aThI-
KOHIHIH 0acKbl opinTepi, Makaja aTaybl, )KHHAK aTaybl, 0ACBLIBIM JKbUIbI, OeTTep. MbIcalibl: 3UMHUH
AWM. BnusHue coctaBa TOIUIMBHBIX AMYJIbCHA Ha KOHIICHTPAIMIO OKCHJIOB a30Ta WU CEpPhl B
BBIOpOCAX MPOMBINIIEHHBIX KOTEIBHBIX // DKOIOTUYECKAs 3alliTa TOPOIOB: T€3. HOKJ. HAy4.-TeXH.
koH(}. — M.: Hayka, 1996. — b. 77-79.

Dnexmponowix pecypcmapOouvly MBIFBIC JEPEKTEPiHIH Ka3bUTy TOPTiOi: MaKaia araysl, aBTOP
TypaJibl aKnapaT, MaKaJIaHbIH IIBIFY OPHBI, Mep3iMi, COHBIMEH KaTap, aKMmapaTThIK TaChIMaJIJayIIIbl,
KYHEIIK Tajanrtap, FalaMTOp pecypcTapbiH KOJIJIaHy MYMKIHIIKTepi (XyI0’KECTBEHHAs! SHIIMKIIO-
neust 3apy0e HOTO KJIACCHYECKOTO MCKYCCTBA [ DJIEKTPOHHBIN pecypc]. — DIEKTPOH. TEKCTOBEIE,
rpad., 3B. JaH. U npukiagHas mnporp. (546 MO). — M.: bonbmas Poc. sanuki. [u ap.], 1996. - 1
anekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. tpeboBanus: 1K 486 mnmu
Beiae; 8 Mo O3VY; Windows 95 umu HoBee; SVGA 32768 u 6onee 18.; 640x480; 4x CD-ROM
auckoBoma; 16 OuT. 3B. Kapta; mbimb; Faulkner, A., Thomas, P. IIpoBoaumbie MOIb30BATEISIMU
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WCCIEOBaHUS M JIOKa3aTebHAsT MEAMIMHA [DJIeKTPOHHBIN pecypc] // O630p cCOBpeMEHHOMW TICH-
XHATPUH: ANIEKTPOHHBIN )KypHal. — 2002. — Bein. 16. — Pesxxum nocryna: http://www.psyobsor.org).

10. Kecmenepoi scacay. Opbip KeCTeHIH pETTIK HOMipi MeH aTtaybl Oosrybl mapt. Kecre
HOMIpi XKoHE aTaybl KECTEHIH OFaphl jKaFblHa OpHAJACTHIpbUIaAbl. Kenbey apinTepMeH ka3bUiFraH
«Kecme 1» («Tabnuya 1», «Table 1») ce3iHeH KeiiH CHI3BIKIIA KOWBLIBIN, KECTE aTaybl KaJbIIThI
opinTepMeH Ka3bUIafibl, TypajaHybl — OTTIH opTackiHAa, WpU@T emmeMi — 11, kecteaeri MOTiHHIH
TypaJlaHybl — OCTTIH COJI )KaFbl.

11. Tpaguxanvix mamepuanoap «Microsoft Graph» nemece «Excel» Oarmapimamanapsiaiga
OPBIHAATYBI KQXKET )KOHE CKaHEPJICH OTKI31IMEY1 KaxXeT.

I'padukansik OeitHenep cyper Hemece OipTyTac 00beKT peTiHzae Oepimyi Tuic. I'padukanbik
o0BeKTiIep OCTTIH OCNTIICHTeH KUEKTEPIHEH acmaid, 0ip OeTTeH apThIK O0IMaybl KaKeT.

OpOip 0OBEKTIHIH HOMIPI XKoHE aTaybl 00Tybl KepeK. OOBEKT HOMIpi MEH aTaybl O0BEKTIIEH
TeMeH opHainacysl Kaxer. [lpudt eamemi — 11, MoTiHHIH OpHaIacy Kajmbl — OETTIH COJI JKaFbl.

12. @opmynanapoviy bOepinyi. MaremaTukanblk (opMmynanapasl Gopmynanap peaakTopbl
«Microsoft Equation» apkpinel Oenriney kaxer. Onap Kakia imIiHIEe OH >KaKTaH HOMipJeHEI.
@opmynanap kem OosiraH kargaiina opOip OemiMHIH (opMynanapblH Toyelcis HeMipiey
YCHIHBLITAIBL.

13. Makanaza minoemmi mypoe mipkeiemin aKknapammap:

— aBTOp Typaibl akmapar (yII TUIZE): Teri, aThl, OKECIHIH aThl, FBUIBIMH aTaFbl, FHUIBIMH
Topesxeci, KbI3MeTi, skyMbIc opHbl (KOO, mekeme araysbl, hakynbTeT, kKadeapa), ’KYMbIC KOHE YSUTbI
TenedoH HeMIpI;

— FBUTBIM KaHJIUAATHI, JOKTOPbl HeMece PhD MOKTOpBIHBIH Makanara KAaThICTBI CHIH-MKIP1
(FBUTBIMHU JTOPEKECI3 aBTOPJIAP YIIIIH).

Pedaxyus ycvinvinzan 6apinvly mamepuanoapaa cblH-nikip 0indipyee minOemmi emec JHcoHe
mMamepuanoapsl KabwvlioaHOa2an asmopiapmer nikipmaniacka mycnetioi.

ABTOpHapIblH TiKipJepi peAaKIUSHBIH KO3KapachIMEH colikec Kelne OepMeii.
Komxazbanapra pelieH3us OepuIMelll KoHE KaWTapblIMalabl. ¥CHIHBUIFAH MaTepHaIapIbIH
IYPBICTHIFBIHA aBTOP jkayanThl. KaiiTa OachUIFaH Marepwalfapibl KypHalfa CYHEHIN UIbIFapy
MIHIETTI.

MaxkananapabiH Ka0bLIIaHYbI KIHE )KAPUSVIAHYbI 00l bIHIIA
cayaJiap TYbIHAAFaH Kar1ai/1a MbIHA MEeKeH-Kalra sKyriHiHi3:

Kazakcran Pecnyonukacst, 110000, Kocranaii ., baiitypceinoB kerr., 47
KP BFM «Axwmer baiitypcoinysisl arbianarsl Kocranaii enipiik yausepeuteTi» KEAK
BCH 200740006481, BX)XK KCIBKZKX
KCK KZ398562203108711441 «bank Lentp Kpenut» AK

Kazakcran Pecy6mukacet, 110000, Kocranaii k., baittypceiHos kemr., 47

Ne007 xab. Ten.: 8-777-581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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HHOOPMALNUA /I/TA ABTOPOB

Kypnan «KMIIN XKapbics» myOauKyeT cTaTbu 00 OPUTMHAIBHBIX M paHee He IevyaTaB-
HIMXCS pe3yibTaTax HCCIEeNOBaHUIl B 00JacTH MeNaroruyeckux, COIHaTbHO-TYMAaHUTAPHBIX,
(bU3NKO-MaTEMaTUYECKUX, TEXHUUECKUX, OMOJOTMYECKUX, XMMHKO-TEXHOJIOTHYECKHX, HYKOHOMH-
YEeCKUX HayK, M0 AKOJIOTUH, MEXTyHAPOIHBIM HAYYHBIM CBSI3SM U T.II.

Pemenue o myOaukanuy NpUHUMAETCs PEJAKIIMOHHON KOJUIETHel KypHalla ocie pereH3 -
poBanusi. OTKJIOHEHHBIE CTaThU MOBTOPHO PEKOJUIETHE He pacCMaTpUBAIOTCSI.

CraTby my0JHMKYIOTCSI Ha Ka3aXCKOM, PYCCKOM, AHIVIMHCKOM SI3bIKAX.

JKypHan BBIXOIUT YeThIpEe pa3a B ToJl (THBAPh, allpelib, UIOJIb, OKTSIOPB).

[Moamucky Ha XypHa1 MOXHO oopMuTh B 1F000M mouToBoM oTaeneHnu AO «Kasmodray.
Ilogmucuou nanexc 74081.

Paboraer mpodeccroHaNbHBIA PEelaKTOPCKUM COCTaB, BCE CTAThbH MPOXOIAT IKCIEPTHYIO
OLICHKY M PENaKkTypy, a Tak)e IMpOBEpsIOTCS Ha maruar. Pemenue o myOnukanuy IpUHUMAETCS
pPEeOaKLIMOHHOM KOJUIETUEN KypHaa I10Cie PELeH3UPOBaHUS.

Cratbu pacnpeaensioTcs COrIaCHO CIEAYIOIUM pa3ieam:

* OO6pazoBanue;

e ['ymaHuTapHble HAYKH U UCKYCCTBO;

* EcrecTBeHHBIC HAyKH;

*  VHXUHUPUHT U TEXHOJIOTHH;

* CouunanbHble HAYKH

TpeOoBaHMSs K CTAThAM:

O06BéM TekcTa crathu AomkeH ObITh 0T 15000 mo 60000 3HakoB, BKIOYas MpoOeNbl U
cHocku (ot 0,3 mo 1,5 meyaTHbBIX JTUCTOB, T.€. OT S 10 24 CTpaHuII).

Texnuvyeckune TpeGOBaHUS K 0(DOPMIICHHIO TEKCTA:

[pudt: Times New Roman, pasmep mpudra — 12, BeipaBHHBaHNE TEKCTa — IO IMHUPUHE
CTpaHULIBI.

[Tonst: mo 2 cM co BceX CTOPOH.

MexayCTpO4HBIN HHTEPBAJ: OJAUHAPHBIN.

HurtepBan mexay ad3anamu «Ilepen» — Het, «Ilocne» — HeT.

Otcryn «llepBoii ctpokm» — 1,25.

TekcT: oJiHa KOJIOHKA Ha CTpaHUIIE.

[lepBas (TUTyNBHAs) CTPAHHIIA CTATHU JOJDKHA COJEPKATh CIEAYIOUTYI0 HHPOPMALIUIO:

1. Koo VJIK. TlomyXupHbIid, MOJOXKEHHE 1O JIeBOMY Kparo crtpaHunbl. [Ipucouts Y]JIK
aBTOPCKOMY MaTepually MOXKHO 371ech: http://teacode.com/online/udc/.

2. @.U.O. asmopa. 1lonyXUpHBIA KypCUB, MOJOKEHHUE HA CTpPAHUIIE— IO MPABOMY Kparo
yepe3 cTpoky nocie kojaa Y K.

3. Ceeoenust 06 asmope. KypcuB, MOJOKEHUE Ha CTPAHUIIC — IO MPABOMY Kparo: ydeHas
CTEIeHb, YUEHOE 3BaHUE, JOJKHOCTh, MECTO PabOThI, TOPOJI, CTPaHA.

4. 3aznasue. IlponricHbIe OYKBBI, TIOTY>KHUPHBIHN, TIOJIOKEHHE TI0 IEHTPY CTPAHUIIBI.

5. Aunomayus x cmamve. CioBo «AnHoTarus» (ka3. «Tyiin», anra. «Abstract»), nmomy-
KUPHBII, OJIOKEHUE 110 LIEHTPY CTPaHUIIbl, Yepe3 CTPOKY IMocie 3arjaBusi. AHHOTaIMs 0popMIIs-
€TCsl Ha s3bIKE CTaTbM. JlomyckaeTcs 3aMeHa aHHOTallUM Ha SA3BbIKE CTaTbU Ha PE3IOME HA S3BIKE
cratbu. Tekct anHoTaruu: 500-800 3HaKOB Cc mpobOenaMu, KypCHUB, BHIPABHUBAHHE IO IIMPHHE
CTpaHMIIbI, OTCTYIIBI CJIeBA U cripaBa — 1o 2 cM, otcTyn «IlepBoit crpokm» — 1,25,

6. Pestome k cmamve. OdopmisieTcss Ha IBYX S3bIKaX, OTIIMYHBIX OT S3bIKA CTATbU, C MEpe-
BOJIOM Ha3BaHUs CTaTbH. TEKCT pe3toMe: KypCUBHBIM, I1OCIIE CIUCKA JIUTEPATYPhI YEPE3 UHTEPBAIL,
500-800 3HakoB ¢ mpobenamu, MOJI0KEHHUE TI0 MUPUHE TeKeTa, oTcTyn «IlepBoit crpokm» — 1,25.

7. Kniouegwvie cnosa (ot 5 1o 8). KirodueBsle c10Ba MUILYTCS HA TPEX A3bIKAX, pa3MEILLAIOTCs
COOTBETCTBEHHO MoJl «AHHOTamuei» u «Pestome». Opaza «KmroueBbie ciioBay (ka3. «Kint cezaep,
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anri1. «Key words»): Moy XKHpHBINA, OTCTYIIBI CJI€Ba M CIIpaBa — IO 2 CM, mociie ¢pas3bl CTABUTCS
nBoeroure. CamMu KITIOYEBBIC CIIOBA yKa3bIBalOTCs mocie (paspl «KimrodeBbie cloBa» B TOW ke
CTpOKE, uepe3 3aIsiTylo.

8. OcnosHou mexkcm NENNATCS HA CIEAYIOLUE pa3ieibl:

1) Bseoenue (ka3 — Kipicne, auria. — Introduction).

2) Mamepuanvt u memoowvt (ka3. — Marepuangap MeH oiicrep, anria. — Materials and
Methods).

3) Pezynomamut (ka3. — Hotwxkenep, anri. — Results).

4) Obcyacoenue (ka3. — Tankeiaay, anri. — Discussion).

5) Buisoowl (ka3. — KopbiTeiHabl, anri. — Conclusions).

6) brnacooaprnocmu (ka3. — Pusambuiblk OLI1ipy, aHriL. — Appreciation).

Paszoenvt 3 u 4 Moryt 00beIUHATHCA, pa3jien 6 — 10 HEOOXOIMMOCTH.

Pazoenvt cmamvu nomKHBI OBITH MPOHYMEPOBAHBI, HEOOXOAMMO HYMEpPOBATh apaOCKUMH
mudppamu 6e3 Touku. OgopmieHre 3arooBKoB pazzaenoB — mpudt Times New Roman, paszmep
mpudTa — 12, MOTy>KUPHBINA, TOJT0KEHUE T10 JICBOMY KpParo CTPAHUIIHI.

[Ipu BeIIENCHUH B TEKCTE OTIEIHHBIX TYHKTOB MU CITUCKOB CJEIyeT HCIOIh30BaTh TOJIBKO
apabckue nudpol.

9. Cnucok numepamypul (ka3. — Odebuemmep mizimi, auri. — References).Crnucok smrtepa-
TYpbI IPUBOAMUTCS B KOHIIE CTaThU U o3ariaBiuBaercs «Crucok aurepatypb» — mpudt Times New
Roman, pasmep mpudra — 12, momyxxkupnsiii, orctyn «IlepBoii ctpoku» — 1,25.

Caenenus 00 HCTOYHUKAX CIIEAYET pacroiaraTh B MOPSIKE MOSIBICHUS CCHUIOK HA UCTOYHH-
KM B TEKCTe, HyMepoBaTh apadckumu nudpamu 6e3 Touku, pazmep mpudta — 11, orcryn «IlepBoit
ctpokm» —1,25 cM. CChUTKH Ha HCIIONH30BAHHBIE MCTOYHUKH CIEAYET MPUBOJIUTH B KBAJAPaTHBIX
cKkoOKkax. bubmmorpaduueckas 3anmuch BBHITIOIHICTCS Ha SI3bIKE OPUTHUHATIA.

BrixogHbie TaHHBIE KHUZ 00SI3aTEIBHO BKIIIOYAIOT: (JaMIIIMIO aBTOpa (aBTOPOB), MHUITUAIBI,
Ha3BaHUE, MECTO W3JaHuA, U3JATEIbCTBO, roj u3naHus, ctpanuubl. Hanmpumep: CemenoB B.B.
@unocodust: uror TeicsyeneTuid. Punocodcekas neuxonorus. — Iymmuo: ITHI PAH, 2000. — C.
60-65.

BroixonHble TaHHBIE cmamell U3 JHCYPHAN08 U NePUOOUYECKUX U30aHUull yKa3bIBAIOTCS B
CIIeyIoIIeM Mopsijike: ¢paMuiIns aBTopa (aBTOpPOB), MHUIMAIIBI, HA3BaHUE CTaThH, Ha3BaHHUE JKypHa-
Ja, roJ, HoMep u3nanud, crpanunsl. Hampumep: ['omy6koB E.Il. MapkeTHHr Kak KOHIETLHUS PbI-
HOYHOTO yripaBieHus / Mapkerunr B Poccun u 3a pyoexxom. — 2001. — Ne 1. — C. 89-104.

BrixogHble NaHHBIE COOPHUKOG YKA3BIBAIOTCS B CIEAYIOIIEM Mopsake: (amumust aBTopa
(aBTOpOB), MHUIMAIBI, HA3BaHUE CTaThH, Ha3BaHUE COOPHUKA, IO U3JaHus, cTpaHulbl. Hampumep:
3umuH A.W. BnusiHue cocTaBa TOITUBHBIX 3MYJIBCHI Ha KOHIICHTPAIIUIO OKCHJIOB a30Ta U CEPHI B
BBIOpOCAX MPOMBIIIJICHHBIX KOTEIbHBIX // DKOIOTHYecKas 3alliTa rOpoIoB: T€3. TOKJ. Hay4.-TeXH.
koH(. — M.: Hayka, 1996. — C. 77-79.

BrIxoaHble TaHHBIE 21eKMPOHHBIX pecypco8 coliepKaT HHPopMaIio 00 aBTope, Ha3BaHUH,
JaTe W MECTe W3JaHUs WM MyONMKaluu, TaKKe YyKa3blBaeTcs WH(GOPMAIMOHHBIA HOCUTENb,
CHUCTEMHBIE TpeOOBaHUS, PEXKUM JOCTyna (K MHTEpHET-pecypcam) (XyIoKeCTBEHHAs dHITUKIIONE-
sl 3apyOeKHOr0 KIACCHYECKOTO HMCKYCCTBa [DNEKTPOHHBIA pecypc]. — DIEKTPOH. TEKCTOBBIE,
rpad., 3B. aH. U npukiagHas nporp. (546 M6). — M.: bonpmas Poc. sanukn. [u ap.], 1996. — 1
asekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. TpeboBanus: [1K 486 mnu
BeIie; 8 MO O3Y; Windows 95 nim HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuc-
koBoJI; 16 OuT. 3B.kapra; MmbIib; Faulkner, A., Thomas, P. I[TpoBoauMbIie MOIB30BATEISIMU UCCIIEIO-
BaHMS W JIOKa3aTellbHass MeIUIMHA [DIeKTpoHHBI pecypc] // O630p COBpEeMEHHOW TCUXUATPHU:
aeKTpoHHbIN xypHaIL. — 2002. — Bein. 16. — Pexxum noctyma: http://www.psyobsor.org).

10. Ogpopmnenue madbauy. Kaxngas Tabnuma Jo/DKHA OBITH IMPOHYMEpPOBaHA W HMETh
3arojoBoK. Homep TaGuuIlel U 3arojloBOK pasmemniarorcs Haja Tabiuuneid. Homep odopmisercs kak
«Tabnuya 1» («Kecme I», «Table 1»), crunp mpudra — KypCHBHBIA. 3aroloBOK TaOJHUIIBI
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pasmemaercs yepes tupe, mpudt — Times New Roman, pasmep — 11, 1Mo HeHTpY CTpaHHIIBI, CTHIIb
mpudra — oObuHbIA. [lonokeHHe TekcTa B Tadmuie mo JieBoMy kpato, mpudr — Times New
Roman, pasmep — 11.

11. Oghopmrenue epagpuueckux mamepuanos. I'padudeckne MaTepuanbl JOJDKHBI OBITh
MOATOTOBJICHBI ¢ ToMoIbo Tporpamm «Microsoft Graph» wm «Excel» 06e3 ucmonp3oBaHus
CKaHHPOBAHUSI.

['padpraeckue 0OBEKTHI JOKHBI OBITH B BUJIE PUCYHKA WJIA CTPYIIITUPOBAHHBIX 0OHEKTOB.

I'paduueckue 0OBEKTHI HE JOKHBI BRIXOJUTDH 32 MPEAEIbI IMOJIeH CTPaHULBI U MPEBHIIIATH
OJIHY CTpaHHUILY.

Kax b1t 00beKT 10KEeH OBITh TPOHYMEPOBaH M UMETh 3arojoBok. Homep o0bekTa u 3aro-
JIOBOK pasmemnaroTcst moa oobekrom. Homep opopmisieres kak «Pucynok 1» («Cypem 1», «Picture
1»), mpudpt — Times New Roman, xypcus, pazmep — 11, monoxkeHne TeKcTa Ha CTpaHHIE 10
neHtpy. Jamee cnemyer HasBanue, mpudt — Times New Roman, pasmep — 11, cruns mpudra -
OOBIUHBIH.

12. Ogopmnenue gopmynr. Matematudeckue (Hopmysbl oQOPMISIIOTCS dYepe3 peaaKkTop
dopmyn «Microsoft Equation». VIx Hymepanus npocTaBiseTcs ¢ MpaBoil CTOPOHBI B ckoOkax. [lpu
0071b1110M uKcie GopMysT peKOMEHAYETCs X He3aBUCUMas HyMepalus o KaKI0oMY paszeny.

13. K cmamve 06513amenvHo npuiazaiomesi:

— cBezleHus 00 aBTope (Ha TpeX sA3bIKax): GaMuiIus, UMs, OTYECTBO, yUCHAs CTETICHb, YUEHOE
3BaHUE, JOJDKHOCTh, MECTO Pa0bOTHI (Ha3BaHUE By3a, OpraHU3alum, QakyabTeT, Kadeapa), padounit
1 MOOWJIBHBIN Tee(OHBI,

— pelieH3us KaHAKMaTa Wik JOKTopa HayK, qokropa PhD (st aBTopoB O3 y4eHol CTeneHn).

Peoaxyus ne necem 00s3amensbcme no peyeH3upo8aHuro 6cex NOCMynanuwux Mamepuanlos u
He cmynaem 6 OUCKYCCUIO C ABMOPAMU OMKIOHEHHbIX MAMEPUAILO8.

MHeHne aBTOpPOB HE Bcerja OTpakKaeT TOUKY 3pEHUsl peJakuuu. 3a JIOCTOBEPHOCTH
MPEOCTABICHHBIX MaTEepPHaJiOB OTBETCTBEHHOCTh HeceT aBTop. Ilpu mepemeuyatke marepuasoB
CCBUIKA Ha KypHas 00s13aTeNbHa.

ITo Bcem BompocaM npueMa u my0IMKAIMK cTaTeil 00pamiaThes Mo agpecy:

Pecny6nuka Kazaxcran, 110000, r. Kocranai, yn. baiitypceiHosa, 47
HAO «Kocranaiickuii perioHaJIbHbII YHUBEPCUTET
umenu Axmert baiitypesinynsn»» MOH PK
BUH 200740006481, BUK KCIBKZKX
NHNK KZ398562203108711441 B AO «bauk Lentp Kpenur»

Pecry6nuka Kazaxcran, 110000, r. Kocranaii, yn. baiitypceiHoBa, 47

Ne007 xa6. Ten.: 8 (777) 581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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The journal «KMPI Zharshysy» is responsible for publishing the articles with original
content on the results of research in the fields of pedagogical, social-humanitarian, physical and
mathematical, technical, biological, chemical-technological, economical sciences, and ecology,
international scientific relationships and etc. which were not printed previously.

The decision to publish an article is considered by the editorial board of the journal after
peer review. Rejected articles are not considered again by the editorial board.

Avrticles are published in Kazakh, Russian and English languages.

The journal is published four times a year (January, April, July, October).

A subscription to the journal can be obtained at any post office of JSC "Kazpost".
Subscription index 74081.

All submitted manuscripts undergo expert peer review, professional editing, and plagiarism
screening. Final decisions regarding publication are made by the journal’s editorial board based on
the results of peer review.

Articles are published under the following sections:

» Education

* Humanities and the Arts

» Natural Sciences

» Engineering and Technology

» Social Sciences

Article requirements:

The volume of the text of the article should be between 15,000 and 60,000 signs, including
spaces and footnotes (from 0,3 to 1,5 printed page, i.e. 5-24 pages).

Technical requirements for the decoration of the text:

Font: Times New Roman, size — 12, alignment — width of the page.

Field: on 2 cm from all directions.

Line spacing: single.

Spacing between paragraphs «Before» — no, «After» — no.

Indentation of "The first line"- 1,25.

Text: one column on the page.

The first (titular) page of the article must include the following information:

1. UDC code. Boldface, position on the left side of the page. Assign the UDC to copyright
material can be available here: http://teacode.com/online/udc/.

2. Full name of the author. Bold italic, position on the right edge of the page through the line
after the UDC code.

3. Information about authors. Font style — italic, position on the right edge of the page:
academic degree, academic title, position, place of work, city, country.

4. Title. Uppercase letters, bold, position — at the center of the page.

5. Abstract to the article. The word «Abstract» (kaz. «Tyitiny, rus. « Aunoramus»), boldface,
position — at the center of the page, in a line after the title. Abstract is made in the language of the
article. It is possible to replace the abstract on the language of the article to the summary on the
language of the article. Text of abstract: 500-800 signs including spaces, italics, position — the
width of text, indents on the left and right — 2 cm, indentation of “the first line™ — 1.25.

6. Summary of the article. It is made out in two languages differ from the language of the
article, with the translation of the title of the article. Text of summary: italic, after references, 500-
800 signs including spaces, alignment — the width of page, indentation of "the first line" — 1.25.

7. Key words (from 5 to 8). Key words are written in three languages, are located
accordingly under the «Abstract» and «Summary». The phrase «Key words» (kaz. «Kinr cezaep»,
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rus. «Kimrouessie cioBa»): boldface, indents on the left and right — 2 cm, after the phrase there is a
colon. Key words are written after the phrase "Key words" in the same line, separated by a comma.

8. Main text of the articleconsists of the following parts:

1) Introduction (kaz. — Kipicrne, rus. — BBenenue).

2) Materials and Methods (kaz. — Matepuangap Men aficrep, rus. — Marepuaiabl © METO/IBI).

3) Results (kaz. — Hotmxenep, rus. — Pesynbrarsr).

4) Discussion (kaz. — Tankpuiay, rus. — O6¢cysxkaeHue).

5) Conclusions (kaz. — KopbITbIH B, FUS. — BBIBOIBI).

6) Appreciation (kaz. — Pusamsuisik Oiaipy, rus. — baaromapaoctn).

Parts 3 and 4 may be combined, part 6 — if it is necessary.

Parts of the article should be numbered, Arabic numerals without a dot. Headings of parts —
font Times New Roman, size — 12, boldface, position on the left side of the page.

While highlighting only Arabic numerals should be used in the text of selected items or lists.

9. References (kaz. — Odebuemmep mizimi, rus. — Cnucox rumepamypst). References should
be listed at the end of the article and headlined as «References» —font Times New Roman, font size
— 12, boldface, indent 1.25.

Information about the sources should be arranged in order of appearance of references to
sources in the text, and numbered in Arabic numerals without a dot, font size — 11, indent 1.25 cm.
References to the sources used should be given in square brackets. Bibliographic record is made in
language of the original source.

Output data of books must include: surname of the author (authors), initials, name, place of
publication, publisher, year of publication, number of pages. For example: Cemenos, B.B.
®dunocodus: uror teicsuenetnii. Punocodekas neuxonorus. — [Mymmuo: [THIIPAH, 2000. — P.
60-65.

Output data of articles from journals and periodicals must include: surname of the author
(authors), initials, title of the article, title of the journal, year, number of publication, number of
pages. For example: Tony6koB E.Il. MapkeTHHr Kak KOHIICHIHS PBIHOYHOTO YIIpaBiICHUS //
Mapxketunr B Poccun u 3apyoexom. — 2001. — Ne 1. — P. 89-104.

Output data of collections is indicated in the following order: surname of the author
(authors), initials, title of the article, title of the collection, year of publication, number of pages. For
example: 3umun A.W. BiusHue coctaBa TOIUIMBHBIX 3MYJIbCHI Ha KOHIIEHTPAIIMIO OKCH/IOB a30Ta U
cepbl B BBIOpOCax MPOMBIIIJICHHBIX KOTENBHBIX // DKOJOrMYecKas 3alluTa TOPOAOB: TE3. IOKI.
Hay4.-TexH. KoH}. — M.: Hayka, 1996. — P. 77-79.

Output data of electronic resources provides information about the author, title, date and
place of edition, or publication, also indicates the information carrier, system requirements, access
mode (to the Internet resources) (XymokecTBEHHAsT SHIMKIIONEIAMS 3apYOCIKHOTO KIACCHUYECKOTO
HCKyCCTBa [DIEKTpOHHBIN pecypce]. — DIEeKTPOH. TeKCTOBBIC, rpad., 3B.JaH. W MPUKIAJHAS TIPOTD.
(546 M0). — M.: bonbias Poc. sanuki. [u ap.], 1996. — 1 anextpon. ont. auck (CD-ROM) + pyk.
[MTonw3oBarenst (1 C.). — Cucrem. tpeboBanus: 1K 486 unm Beime; 8 M6 O3Y; Windows 95 wiun
HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuckoBox; 16 OuT. 3B.KapTa; MBIIIb;
Faulkner, A., Thomas, P. IIpoBoguMbIc MOJB30BATEAAMH HCCICIOBAHKS M JOKa3aTeabHass MEIu-
1uHa [DnekTpoHHBIH pecypc] // O630p cOBpeMEHHOM MCUXUATPUU: AIEKTPOHHBIN xKypHai. — 2002.
— Beim. 16. — Pesxxum poctyna: http://www.psyobsor.org).

10. Design of tables. Each table should be numbered and titled. Table number and heading
are placed above the table. Number is issued as «Table 1» («Kecme 1», «Tabnuya I»), font style —
italic. Table heading is placed by a dash, font — Times New Roman, size — 11, font style — regular,
at the center of the page. The position of the text in the table — to the left, the font — Times New
Roman, size — 11.

11. Design of graphic materials. Graphic materials should be prepared by using the
programs «Microsoft Graph» or «Excel» without scanning.

Graphical objects should be presented as a picture or grouped objects.
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Graphical objects should not extend beyond the page margins, and have no more than one
page.

Each object must be numbered and titled. Number of the object and title are placed under the
object. Number is presented as «Picture 1» («Cypem I», «Pucynox 1»), the font — Times New
Roman, italic, size — 11, position of the text-at the center of the page. Then, the title — the font —
Times New Roman, size — 11, font style — regular.

12. Design of formulas. Mathematical formulas are made through the «Microsoft Equation»
formula editor. The numbering is affixed to the right in brackets. If there is a large number of
formulas it will be recommended their independent numbering for each section.

13. The article must have:

- information about the author: surname,name, patronymic, academic degree,academic title,
position, place of work (hame of institution, organization, faculty, department), office and mobile
phone numbers;

- review of the candidate or doctor of sciences, PhD doctors (for authors without scientific
degree).

Editors are not liable for reviewing all incoming materials and do not enter into a
discussion with the authors of rejected materials.

The views expressed by the authors do not necessarily reflect those of the editorial board.
The author(s) shall responsible for the accuracy of the submitted materials. Reprinting of materials
is permitted only with appropriate reference to the journal.

On all questions of reception and publication of articles contact us at:

Republic of Kazakhstan, 110000, Kostanay, Baitursynov street, 47
NLC «Akhmet Baitursynuly Kostanay Regional University» MES RK
BIN 200740006481 BIC KCIBKZKX
I1IC KCJBKZKX AO «BankCentrCredit»

Republic of Kazakhstan, 110000, Kostanay, Baitursynov street, 47

office Ne007. Tel.: 8 (777) 581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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