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X3 XEHE UMUK TEXHOTOTYE EOMSHULA DX XATLIKAP ATISK IPINKAHOB CESHH EHEKTER!
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CoCTOHIE I MEPCTEKTIIE B! RAROTESHOTONITUECKOTD 05PA30RANI

Crparernz pasairia BaOTeXHOTOrI TeCHAR O6pAI0M CERSARA C PIBTHEN CHCTEASE
OTFOTORKE B NCICHATPABIETOTO BOCIpOEEOACTER. BECOORBTHQIIpORAISD: KaTpOD
HOBGro moROTEIINA, CTOCOSHA pemEITS TOBHe HOCTABIERIRE SN, 3 TAKKE BHpIGOTITS
Hoe moTxom: B mpemIoRemROl CTaTse PACCHOTPEER: HEKOTOpHe MOSIENS! B YT X
‘Pemestuz » OGTACTH HAHOTETHOTOTIITECKOTO G6PA0RARIA

[y e s —— ———

Typemosa T.0., Kyawaposa 5., Cnanosa T A
‘a1 Papate arsumars: Kasax yrrmsas ymsepenreri, Amaamstx., Kasaeran
‘Hamoresoxornsteix Gitiv Gepyis xait-Kyii sex nepenexTiBazapst

'HAHOTeXHOTOTINAE ANy CTpATErAACH Kes Kemem ama KoM Mterrep
DIy, CORMER KATIp KAA TICITIEP TA6YTA KAGLeTT] KOrQpal GLTACT NANAHIAPANN 23N
6ysmm Aaspaay AYHSCIRIN ARMYSMER THTS GUTARSCTS. YCHRATAN OTHPFIR MIKATATA
‘HAEOTEXEOTOTHATX Gitie Gepy CATACEIIATS! XeGip MaceTeTep KoHe TP MMy XOTIPE
apacrpriman.

Tyt cosep: manorexsonors, Ginise Gepy, FEUTEDS

Tureshova G.0., Kudyarova Zh.B, Spanova G.A.
al-Farabi Kazakh National Universty, Almaty, Kazakhstan
State and prospects of nanotechnology education

‘Nanotechnology development sirategy is closely linked with the development of fargeted
training and the reproduction of a new generation of highly qualified personsel, able to solve any
tasks, as well as fo develop new approaches. In the proposed article we discuss some of the
‘problems and solutions in the field of nanotechnology education.

‘Keywords: nanotechnology, education., science.

C ROMOIB0 IpOpEA B OGTACT RIHOPASMEPHA HAVK B TESHAKH MOKHO SAICTHTS &
RoAzepAuRATS CHCTeaNE >KoROMINeCKs mporpece. HIROTEXHOTONIDE MOIBOTAT CREITS
"BPOMIBOACTBERERE JATPATH B HEKOTOPEX OTPACIAX X PEIKO TOBKCHTS NPONIBOTITETSHOCTS
Tpyaa, covaaTS conepmemio Rosse oxpacas mposammenocTs:. HanGotee ofee onpereresme
npusezeso » cramse BB. Epexma n AL Ilayrenxo : «HamOTeXHOTOTER — COOKYTHOCTS

‘RaRoMACTITabER: aneverTos (1-100 ) 273 NOTYSERNR OBBEKTOR C HOBSDME KGECKINE,
EueCKDGL, GHOTOTNIECKIE CRORCTMNGD. B TOM ONPEICTCHNN eCTh HECKOTSED
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xmovessix mspaenmi Bo-epEsix. onpexeten MacTITad mamoaenerTos — ot 1 70 100 mx,
.. 3Ta TeTHOIOR 2ACT CHOCOGHOCTS pOSKTHPORATS BETIECTEA M3 NOTERSAAPHON 1 ATONIONM
Jporie. Bo-BrOpATt, 2T HAHCATENEHTSL JOTAIAI OIEZELATS RORSE CBORCTEA 10 CPIBREIO ¢
Bemecraon Taoro e cocTaza, mo cocTommm: m: Aaspodams: BTpersi, onpexereamie
OTpARAET MeATICTITTIEADRE XApITEp HAMOTEHOTOTI — B €6 PIBTIN JACTRVIOT B
Kmowesnie ecrecTIemNe MAYN A TAMKE NATOITERD f MMGopNAINOHESE TEEGIOTE
Haymoe cotepaame naorexnotorn ompuemo crosos amyseme. Bee cymecrayiomme
TESHGIOTIE, 1 (ARG — He HOUTOUERNC. OCHORSES HA AOCTIKERIT: GyRAmNeHTAHOH
oy T MaRomen, ® ONDOIETEMIN SRA RETH RAROTEHOIOTEN — NPOKTEPORSEEE,
~BpORIEQACTEO B BCROACR e HAHOCTPYATYP. OCHOBRAA HeTh HAHOTEHOTOT, K3X 1 TOBH
2pyTOl TEXROIOTEN — TPOITAGACTED TORAPA B NOTYERe TPHGABOTHOR COMMCCTI, TOATONY.
“SCTomIe B PIEITIE RANOTETHOIOTI OTpEIETRCTCR PEOUASAG MexamEAGL B caxim ¢
T BT CleTIOmme EuAENE (UTOpS. EACKOTSO GHCIPO B paAmO Gyzer
~poRcRozT: eezperte HaROTENHOTOTITECKIR pererm, FHAHOTeHOTOTIREcH ne SRAA B TO.
K I Y2V PIUBHBATS, KaX HCTOTHORATS, CTARYT CTPATTHUECKI TGN,

a1 yenemmolt HOAOTORE OGPIIORME KAIpOR AT MAHOMEIYCIPEA HEQSTOTRGL
J A —— . —
ComMATHID Hayx. CHUNATICTS, peVTIIONHE MNCBATICRIRIE TPOKTS, TOTAEE INETS
opomee 12006 GpAORE, OGTIZNTE ENPONIR KPITOROPON B CMERIS CIPACTEX. 3
TAh® ETAIETS CORpOEMIBDN AMATITINECKIG 1 TECIOTINECH HACTPYMERTAL 310
~peZARLAET OeH BHCORIE TPEGORAIA X PO DECCHORATIHOH TOTTOTORKE 1 HEPETOTCTORKE
Kazpor. Bera TpEBeTCTBYETca, KOTIA SeT0REK ACKET EATIAEYTS M3 TPOGIENY C PRI
Cropom, o Tpebyer mconol maymoll symmyps Hampmuep. wofs  ooeacmims
ROTeRTITMENE pHCHE, CRTAEE C SMOMITEDEAII, HEOCSOTBO CORETAT HAyTEHE
WA B RECKOTMRIE GBTACTEY ¢ TOMIAMEN. 3AXOHOTATETSNS: TPONECCOR 3 NCINGTOr
e S ——————

‘Ofnext cbpasoRamia » chepe HUMORAYH 1 RAROTESHOTOTHi- BCe OGTIECTEG, BRTOTAX
Revel, ORI, CIY3eHTOR, pAGOTAORE 03¢l 1 nencoepos. H-3a Gomofl pamal
" Bospace OBYSAOURIRCA, (PopAE: OBYIeHS — O%eE PAHOOCPIHALE OF Y TIO-TOYTAPESS:.
(reemmzerme. Hsrepmer) 7o Crporo maymiix (WIKGMLyRNBEPCTETSL. HCCICIOBTETSCEIS
TaGopazopton). He oTpIIEAA BAAHOCTI HaYTHO-TOTYIAPHOR JEXTETSHOCT, HAZO GTMETITS, 0
Cace cymecraemmoe, Gaiomoe OGPIIORAANE NPORCOTIT M1 YHTREDCTEISKON YpoRRE. 910
OcoBeno XApITEpHO MeNO T34 RCOGPICRUIA, TaX Kax TGRS IORIE CROHCTE
HaoMmpa TpedyeT Sopomero mams GymAmMCETATSID: cctecroemmsms mayx. Xopommti
cremmmcr zoTaen o6mas mpuTIIecknm mammar MicIeORum § pIpISOTIE.
CEfSANMEe C EAHOTENHOTOTHEH, TPEOYIOT CAMEDS COBDEMEHESD METOXOB HCCTEZOBAEA
Bemectaa. JRCEpIMNTATENGA TENIRA, HEGGROTNAR 1A MPARTHTECHER PAGCT 2 OGTICTH
BACTESHGTOTHE, MCET OIS BACCRYIO CFOMMOGTS. TOSTGMY B ADIpe CACAIITACS TPATIN
KGOMEpAIIEN PITIEA 2208, HCCTEIORTETSCI WHCTHTYTOR B SONTAMIC-JIACTINGR 3
octtone wemTpon 1 cenel, cosumA ® pma Taxolt xoonepam Tae GpION, MoAHO
EB7emIT CeTyRORTIe CyTeCTBeTERS €PTRS O5PESCBAIEE 1 OBYSEEES 5 OB3ACTH HARCHEYEE

2 ymmemTaTsRocTs - 8 OcRoRe TeRITT 6130802 eCTECTRERRORAY oS OGpICRATIE

3 Henpeprosmocrs: of mroms x sy m Awmee 3 mymae mecreiosumms mu
RSN S ——— )

4 lInpoxas xoomepates MEATy YAeGRIN § HECTEAOMTETSCRIAG TRCTITyTascn

B mcromiice spes TETYITHHOCT: AR HAROTEHGTONTIECKOTO OGPASIL
npmsnasa 50 scex dpe. Kix p pIENTI TIX T B PUSMBNONEXCA TP, AKTHERO
S e S ——
epeste mporpaatst Mo2rOToRKI CHeTATICTO® COBETBERRO B OGTACT BAROTEHOTORT CTaTt
RomsaaTecs ® 2000% Toms. OCHoBERe TORAEWI © OGIACTE HAOOSPIONIER MOEO
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B e ——————
RoAToTORe 8 06TACTH RaEORIER R BaROTERRGTOTT

L G ——————————
SSTyCER © KIeCTSe OTPARMIERROTO ZOOTRERTA  CYWECTEYIOM. KACCHIECKD:
pOTPDRM, OTACSTEOTTED HopeERTE OSSITHRLR BETIECTD ¥ NATEpHATOR

T B - \armcrepere mpoTpAOIat B OGTICT RARORAYRR A1 ERTYCRRIEDS, Y€

S S S R —————

Tam C - ams nephcypemmos, copepmenm Roesie TPex. W SeTSpexieTERE
IpOTPEDEL B FOTOpE Mo (RO SEOTICH ¢ coro mawans obyremmn Hs smx

obmacn. Kparxocpoumste Kypest mo mamoTexmoTorms (7 A) HATPABICHS! ma AORATHENIE
Gmmec mm ma mozsmemme EATHdrKamN epcomata. OR He CHOCOGHE! pemATs MpOGTENY
obmef mexsarin Gasossss ssams. Tun C HEXOIHT 3 paspaCoTRe i, OSEBRIHD, He cTocoGen
2ams Sopomero 6I0EOTO OGPANCBMATAN KX CPIy OPHCHTIPYET oByImOMENCE

‘B RamoTeHOTOTIIECKO 06pAZ0RAI MiceTCR TP HAIPIBTEIIY. FaYTHOS, TEXIITIE-
cxoe u yupamtemccroe. B mayamon ofpasosamm KTOReEyo poTs NPT GUTHTETS I
CnemmaTEmRpoRAREIIe TOTpAOE B CBIACTE HRFCTEXHOTOTTR, 3 TKE HCCTEIOBTETSCITE
nemTp. naGopaTopmm m cem, mpemocTaBImomme OTIPETNE AoCTy K BaymHOMy
obopyaceammo.  Llempammne  sneemIow  moJoTomm  meceopavench  maerc
‘npaTTccras maymas pacora

Oraemmo cromT mwemiTs TOTOA ochosamm Ea AECTamORMOH TOTOTOSEE.
SmexTpommIe, W AMCTAMIMOMESE OGPICEATETSNE KYPES! o HAROTEXROTOMIMN BCE eme
ocTaTomo pemm. Jlax Toro, wrofe: mamooSpazoRaMme Gemto bderTHBEEDY, omO AOTEHO
B
cramamacres passrme mamomyCpn — >70

1) Kazpossie mpoSitessi. 370, 3 HepEyio 0Sepems, HESATEA KPATHOMIEpOBE:
HETKeREpOR B TeXAEECS, O-STCPA. HESEATRA IepCORATA C MIEMMATEO HeOGKOED(
‘maGopon ywemmii m mamsxos. Tpyawo maifTn Tz, KoTopste Gsm G CremmATICTIME 1 B
"RAROTEXEOTOTR, 1 B KORKPETIHON CEXTope TpoMSIIIERHOCTE.

2) Heaocratonman cossm seaay mamomayxofl, maRoTexHoTOTIAMI 1 SmsHeco. B
ofacTn Aoy axTHEO GoTBmoe TETO YIEAED. Ho  HICK MATO YIDIIEHSECKI SHARIE, 2 8
cpee MemETREpOD He XBATACT NORMMAIE HpOMSIITIEROTO IOTEMIAATA HAROTEXHOTOT.
'Baimycxamcn 57308 PeTKO HMEIOT AOCTYT K CIOAED YCTPORCTERN B IpAKTHIeCKoR pasore B
[ Sm——— S N—_ R —
Kpoxe Toro, mmoTexsanormn xax oSacTs NpoMSmIIeRROCTE eme He cbopumposatacs,
To>ToMy om paboTet y Aoei oTpAIITICH, TpeGOBILY K pACOTIIIKAN SETKO B OTPACIEHE I
Re mnmacmt noTpeSmocTH © mx obyserzm. Hemocrarox cdopmpopammrxcs _pemmxon me
nosBaTRET YCTamORITS OGINeNpIRAREe CTaRIapTSt KavecTea mamooGpazorarma. Hanpmep. =
Ezpone, xotopan  nenon pOBIET ZoCTATOMIO GQTSIIYRo AXTHEROCTS ® HARORNIYCTPHE,
‘Tome noTpebHoCT AN I yaeraTH, BEOGTOTTELS 1 IONSIIIERIOCTE, KOTIIECTEERHO
omeners: TomsKo » Tepyarmmm.

3) Tpyamoemn ¢ mpumiewermen MotozeAN 5 HamomAYCTp0. Bo Beex Mmpe mpazo,
oNomOMIK m TyNamETapme maymm ropaszo Golee MONADHN. TeM ecrecToemmNe X
Texmmiecrme maym HeaocTTommoe IpEEICIemNe MaToeRm B ecTecTRemmomayTO
ofpasosamme — Gommas mperpaza wut mmosEA. K Toy e mamorexsororms, mex
B Ty e ——————
[ne——

nn mpeononen: YKaARESLS TPy ROCTEl CYIECTEYT MEOFO PasHOOGPASELT HOTSOR0E
K PAHTHIO EAROOGaIORARILL, B OTOPSDS MORTO BEISTITS OCHOBHHL:
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1) HeofXoinio CHCTEMATIMECKSI HCCTEZ0RATS TOTPESHOCTH B RAROTEXHOTOFITIECKON
ofpuonumm o7 pacrommench m  cnemfmecmme mompeloc ® Homsmemma
AECTeHGIOTENECKoN KEATAQMXAMN ISOTHNKC B CTPATETIIECK: BUANAN OTPASLEG
POMBTAHHOCTR, TAXEY KaX FEGOpMANIE I CPECTSA CEFSH, NETALIEA X OXpARA SI0PORER,
A ——

e
PaapaBoTKAMI. CITORTETSHO, HA%0 TOGMpETS BHIIYCKSKOR B CTYAeRTOR CTIPEIE KYPCCE,
CHeTEATHIEPYIOMICA ® BARORYKE I HAROTEHGIO, NOBSITIATS CEORD KETHQMEATIO X
yaRTACA YIpAETEHNO KATECTEGN. KAX 2 NpONSIEIIERHOCTH, Ta5 1 2 HAYKe.

3) [ DpHRTETeRIS MOTOAEAT B HAHORETYCTPHIO HMEETCR RECKOTRD TOTX0708 Carct
‘TMpOKE 2 B OCHORAR 5a NOTYTAPHSAINE RARORETYCTPIN 2 PATIESLE CIORY OGIIECTEA
Tpuenenesne MOTOACKT ¢ YIETON HETPEPRPHOCTE RIROOGPACES KaTo BATIRATE CO

Tlomsicims npmeaexsremRocTs maywHoli IMTSHOCTH AT CTYISHTOR, CHEPSEIOE,
Mooz yiemst NoREO myTe mEamcosol MoTepAN X MeciezoRamn, corzmmi
CTENERTIATHERD TpOTpRNGI H HpOTPANDE MOBHTSHOCTIL. O3BGITONILY NOBEITITS EIYTEYIO
P ————— S ——

4) Hato cosaams ycaonna 214 oGyena Ty U TpAKTHRSMI NEAZY SKAZOTSECKDI
EmCTITYTaNR B chcreoH TpoeccHORATNOR mepemozroToRs. OHo m pememti 2 7ol
0B2aCTI — coTaRHe OTXPETO Ga%S! ARSI HO HAHOTEXHOTOTITECKIDN SYPCAM € TEM, IO
HOTH0BATETH MOFTE MOBHPATS MOTXOIAMNLE MM MO COTePAARIO KyPe. Kpone Toro, 310
OMOReT RpoGITETHOCTH OTAEATS ONTTeRI SSTYCKFNKOR, SFATNPY COXpAAIS
pofizeRmiY man ypeos. B HACToIee Bpea TAKI CHCTeNa cymectzyer  Ezpone X
xmonaer 22 yamepener s 7 crpan Espomss (a2 mns 7 — 2 BeamsoGpurasm).

5) B ocope RAHOTEXROIOEE I EAHOSIARCCE TCKIT GyRIRMCRTATSALL HAYXA, TO3TONY
278 yCTaRORTeRS Gaee TeCHE camaell MEXTY RN HA30 TPHGTIRAT: SIYKY K TeXAOTOTERN

7) Ju coummcposammoro pamiTEI cavoll EMMORIKN EA0 pANEATS ce
MeXTICIRITIpECe | CORpAANIE B COVIABATS  MEATHCHNNIDISSe  MATHCTepeRe
MpOTPRG. OFBETARIIOMAE NATEpHATOR AEHRS, HAHOGHOTOTID, KAROPAMEPHSIe XPOeKTSt 1
mabpamme paoems xmam. PaboTa b EAROATYCIEN TPEGYeT SOpOII MIRTHTECHIT
EEOR,  MOMTOMy P MATICIEpCNE NPOTPANSGN HAT0 BETOTT GOTMV I0TO
‘MpAKTITIECKIEY pABOT K0 METOTA CIETeRA H ONHCHRIS HAKOTACTI H HAHONATEPHATOE.
‘Obpaopamne 5 meToM — OREH: KORCSPRATHDEAS OGIIECTESHEA CHCTOMI. METIEREO
PearnpyIomas 5 HepesEHR, HOSTONMY HAROOGPARCRAE TOKR EANOTIICA B CTATH HOTHENA:
OB HaymHO-OGISOBSTeT e HENTPE, TPOTPAEL KYPCH ReIIGERNO IPIESIVT X TON,
T0 » RARORAYEY 7 RAROTENHOROTIEN » GTTKAKIINE TOTH BPIIET GOTSTIOE TACTO MOTOTEY
ccneaosareneit HACKATSKo Sce ORI OKAKYTCA BOCTpE50RARS! OBIICTEON, IOKRAET 2pRA.
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Bitp://svwew.nanoorg vk nanomasters/s

6 OMMypramma, Il Aumposa K 2ompocy o  HIHOTESHOTOTEWecKoM
obpusopammIROmBepremTENe  Texmonormi. Becrmmx  KawECKOO  TeNHOTorENeCKOro
yempepcirrera, Bamycs Ne 12, 7o 15, 2012.
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