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Beenenue

3agavya ynpaBi€HUs JA3€PHBIM M3JIYYEHUEM BO3HHMKAET MPHU PACCMOTPEHUHU
MHOKECTBA COBPEMEHHBIX TEXHMYECKMX U TEXHOJOTMYECKHX MpoOJeM: Mepeaauu
uH(}OpMAaIUKU 10 BOJHOBOJAAM U B CBOOOJHOM MPOCTPAHCTBE, ONTUYECKON 00pabOoTKU
MoJIy4eHHOM uH(popManuu, GOpMUPOBAHUHN TTOBEPXHOCTHBIX U OOBEMHBIX CTPYKTYD
pa3zHoro HazHauyeHus u Ap. Cpenu 60raToro MHCTPYMEHTAPUS PELICHUS YIIOMSHYTOM
3a/layd OTJIEIBbHOE MECTO 3aHUMAIOT JU(GPAKIMOHHBIE ONTUYECKHE 3JIEeMEHTHI [1]
(10O93), BRIroAHO OTIMYAIOIIMECS OT pePpaKIIMOHHBIX JIYUIIIUMH MacCOTa0apUTHBIMU
XapaKTepUCTUKAMH, JTy4eBOM CTONWKOCTBIO, TEXHOJOTHYHOCTBIO M3TOTOBJIICHUS U
YHUBEPCAITBHOCTHIO.

K MomenTy nosiBinenusi 1u(ppakiiMOHHON KOMITBIOTEPHOW ONTHUKHU U B XOJI€ JI0-
CTATOYHO JJIUTEJILHOTO 3Tama pa3BUTHUS 3TOW OTPaCiM, TEXHOJOTMU U3TOTOBJICHUS
TU(PaKIIMOHHBIX JIEMEHTOB B CHUJIy CBOEI0 HECOBEPIIECHCTBA HE BCErja MO3BOJISIIN
(dhopMUpOBaTh HENPEPHIBHBIN MUKpOpeabed, BEIHYXAash TPOU3BOUTH €0 KBAHTOBA-
HUE U padoTaTh CO CTyNMEHUYAThIMU anmpokcuManusmu [2]. Co BpeMeHEM TEXHOJIO-
TUU Pa3BUBAIMCh M TOYHOE BocHpousBeneHue ¢azooil dyukmuu 10D okazanoch
BO3MOKHBIM JIa’K€ Ha aJIMa3HbIX MOJIOXKKaX [3], U3BECTHBIX CBOEH TBepAOCThIO. Oj1-
HaKO, BHUMAaHHUE UCCIEN0BATENEd K ’TOMY MOMEHTY YK€ MEPEKIIOUMIOCh HAa HAHO-
ONTHUKY U IIMPOKOTO BHEAPEHUS HOBBIX BO3MOKHOCTEHN B MPAKTUKY M3TOTOBIICHHS U
pacyeTa 3JIeMEHTOB MUKPOOIITUKH Tak U He mpousonuio. [Ipempraraemas myOaukarus
OTYACTH BOCTIOJHSIET YKa3aHHBIN MpoOen Ha MpUMepe MOJACITUPOBAHHS PaOOTHI IU-
JIMHAPUYECKOU TaOTeHUIHOM JTMH3bI DpEHEIIst ¢ BBICOKOW YUCIIOBOM allepTypoH.

1. UccnenoBanue rajioreHUIHbIX JTUH3 DpeHens

["anorenuapl cepedbpa MHUPOKO MPUMEHSIOTCS MPU U3TOTOBJICHUU ONTUYECKUX
anemeHTOB AJia OnmmxHero MK-auana3zona [4], xapakTepu3ysach JOCTATOYHO BBHICOKOM
ONTHUYECKOW TUIOTHOCTHIO. Tak, 1y Xjopujaa cepedbpa N=2 mnpu JIMHE BOJHBI
A=1,06 MxmM [5]. Bce reomeTpudeckue pacCTOSHUS Jajee OTHECEM K 3ToH jmuHe. s
MCCJICIOBAaHUM M3HAYAIBHO BBIOpPAHBI JIBE TaJOTCHUIHBIX JUH3BL. Pedpakimonnas,
tommuHou 25, aneprypoit 100, pagmycoM KpuBH3HBI 62,5 ¢ GOKYCUPOBKOUW HU3ITyde-
Hus Ha paccrosaun f=50 (cormacHo reomeTpuyeckoii ontuke [6]) OT mMpaBoro moJIko-
ca. I @penens, ¢ Tommmuaoi A/(N-1)=\, paccuutanHas mo metoauke u3 [1] ¢ mompas-
KOH Ha TO, YTO JIMH3a HE TOHKAs.

Ha puc. 1 u 2 u B Tabnune 1 npeacTaBieHbl pe3ynbTaTbl MOJACIUPOBAHUS MPO-
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XOXKJICHHS TIJIOCKON oaHopoaHoM TM-BoaHbl yepe3 Hux 1o meroxy FDTD [7], pas-
HOCTHOI'O pEIlIeHUs yYpaBHeHHM MakcBeiia, ¢ HOpMUPOBaHMEM UHTEHCUBHOCTU | B
BBIYHMCIIUTEILHON 00JaCTH HA 3HAYECHME JTAaHHOW BEJIMYWHBI JJISl MaJAI0IIero MmyJka.
OddexTuBHOCTH & B Tabnuile 1 paccuuThIBaIach Kak OTHOLIEHUE WHTEHCUBHOCTHU B
o0nacTu GOKYyCUPOBKH 1Jisl JTMH3BI DpeHenst K aHAIOTMYHON BeJIMYUHE I pedpak-
IIMOHHOM JUH3HI [1].

Bonpeku ckassipHOil Teopun cBeTa paboTa uccieayeMoit 13l OpeHens 3Ha-
YUTENBHO OTIHYaeTcsi oT pedpakunoHHOW. Ee 3¢¢dekTHuBHOCTH cocTaBuiia JIHIIb
63%, a 00;1acTh (H)OKYCHUPOBKHU CYIIECTBEHHO CABUHYTA BIIPaBO. ABTOPHI HACTOSAIIETO
HCCJIETIOBAHMS CBSI3BIBAIOT 3TO C JIByMS (haKTOpamu: MaJloil MIMPUHON KpaHUX 30H
Openens (s noclieqHUX 12 30H OHAa HE MPEBOCXOJUT IJIMHY BOJIHBI), IPU KOTOPOU
CKaJIsipHasi TEOpHUsl HECOCTOSITENIbHA M BJIMSAHUM MHOTOYHCIICHHBIX BHYTPEHHUX II€-
pPEOTpa)k€HUH B TOHKOM 3JIEMEHTE, CYIIECTBEHHOM IPH BBIOPAHHON ONTHYECKOU
IJIOTHOCTH.
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Puc. 2 Pacnipenenienrisi ”THTEHCUBHOCTEHN Ha TJIABHOM ONTHYECKOW OCH 3a MPABBIM T10-
JH0COM i1 pedpakIiMOHHOM (HempephIBHAS KpUBasi) TUH3BI U TnH3 Dpenens ToJ-
umHOM 1 (Toueuynast kpuBasi) U S (ILyHKTHUD)
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Tabmuma 1. XapakTepucTUKH UCCIEAYEMBIX JIUH3.
pedpaknmonHas | mua3a Openens | muH3a Openens
XapaKTEPUCTUKH
JINH3a ¢ 25-10 30HaMHu | C 5-10 30HAMH
Imax 47,31 29,89 37,19
f 46,01 56,3 53,16
) 1 0,63 0,79

B cBs3u ¢ atuM nuH3a OpeHens ObLIa NepepaccyuTana Moj TOJNUHY S, Mpu
KOTOpOW IIMpHUHA KpalHel 30HbI coctaBuia 4,17. D10 noBbicuiIO 3((HEKTUBHOCTH
(tabn. 1, puc. 2) no 79% u npuBeno K CMEIIEHUIO 001acTh (POKYCHUPOBKH BIIEBO,
OJIMKE K pacyeTHOM.

2. Y4er BIUSHUS TEXHOJOTUYECKUX MOTPEIIHOCTEH N3TOTOBICHMUS

BaxkHoil yacThi0 MCCIEI0BaHUS ONTHUYECKUX AJIEMEHTOB SIBISIETCS M3Y4YEHUE
BIUSTHUS TEXHOJOTHYECKHUX MOTPEITHOCTEN M3rOTOBIEHHS Ha uX padboty. Tak, B cra-
Tbe [8] mpuBeAEHBI PE3YNIbTATHl TAKOTO MCCIEIO0BAHUS ISl CBETOJEIUTENbHONU OH-
HApHOM TaJIOTEHUIHON PEIIETKH, CBSI3aHHBIC C MPUMEHEHNEM TEXHOJIOTUN IITaMIIOB-
KU 1pu (OpMUPOBAHUU MHUKpopesbeda. 31ech ke, AJId TOW ke TEeXHOJOTWHU, pac-
CMOTPUM BIIMSIHME OLIMOOK MO BBICOTE MUKpopenbeda (oTknoHenus Ha +1 +0,5
+0,25 -0,25 -0,5 -1) mnsa mocnenueii mua3b Openens (puc. 3,4, Tabnura 2).
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Puc. 4 Pacnpenenenuss ”HTEHCUBHOCTEN Ha TJITABHOM ONTHYECKOW OCH 3a MTPaBbIM M0-
arocoM It TuH3bl Openens 6e3 morpemHocTel N3roToBIeHus (HenpepblBHAs KpH-

Basi) U ¢ TakoBbIMU: +0.5 (myHKTHP) U -0,5 (TOUKH).
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Ta6JII/ILIa 2. XapaKTepI/ICTI/IKI/I HNCCIICAYCMBIX JIMH3 C IIOTPCIHIHOCTAMU N3IOTOBJICHUA.

XapaKTepUCTUKu | -1 -05 | -0,25 | +0,25 | +0,5 +1
I max 38,66 | 36,90 | 35,06 | 47,79 | 46,74 | 34,58
f 70,75 163,76 | 62,66 | 52,39 | 51,39 | 47,27
) 082 | 0,78 | 0,74 | 1,01 | 0,99 | 0,73

HNuTepecHo, 4TO MHTEHCUBHOCTH M3Ty4eHHUs B 00JaCTIX (POKYCUPOBKH JJIs JINH3
®penens ¢ orkiaoHeHusmu +0,25 u +0,5 mo BeicoTe (Tadauia 2) MOYTH COBIAIHU C
TaKkoBOHM Isi pedpakIIMOHHOW JIMH3BI (Tabiuia 1), a MoJoKEeHHEe caMHuX o0yacTeit
3HAYUTENIBHO OJke K pacueTHOMYy (50), yeM 1y1s1 pedpakiimoHHON. ABTOpHI He Oe-
PYTCSI HICTOJIKOBBIBAThH ATO C TOUKH 3peHus (pu3ndeckoit Teopun Audpakiuu, KOTopas
3]1eCh, KaK paHee ObLIO 3aMe4YeHO, He paboTaeT, mpejaras y4eT BIUSHUS TEXHOJO-
TUYECKHUX MOTPENTHOCTEN B KQUECTBE MOJIE3HOT0 MHCTpyMEHTa npu pacuere [J03.

3akiroueHue

N3menenue pa3zoBoil GyHKIMH AUPPAKIUOHHBIX ONTUYECKUX IEMEHTOB C yde-
TOM TEXHOJOTUYECKUX MOTPEIIHOCTEH HM3rOTOBJICHUS MOXET TMOJIOKUTEIBHO CKa-
3aTbCsl Ha Xapakrepuctukax 03, 4To MOATBEPKAECHO METOAOM BBIYUCIUATEIBHOTO
AKCIIEPUMEHTA Ha MPUMEPE NWIHMHAPUYECKON TajloreHuIHON JTMH3bl DpeHens ¢ BbI-
COKOM YMCJIOBOM anepTypou.
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M.B. Suroxuna, M.A. bosoToB

[TPOT'HO3NPOBAHHME TOYHOCTHU CEOPOYHbLIX ITAPAMETPOB PABOYNX
KOJIEC TYPBUH

(Camapckuii yHUBEPCHUTET)

PabGorocniocoOHOCTh M3/€Nns B HEMAJION CTENEHU 3aBUCUT OT TOYHOCTU COO-
POYHOTO MPOLECCA, KOTOPBIN ONPEAEISIETCS] KAYeCTBOM IIPOU3BOJICTBA KAXKI0M JeTa-
JIU, TO €CTh CTENEHBIO COOTBETCTBUSI KOHEYHBIX TEOMETPUUYECKUX MTapaMeTPOB 3aJaH-
HbIM. OJHaKO TOYHOCTb COOpPKM 3aBHCHUT HE TOJBKO OT KAa4€CTBEHHOI'O IPOU3BOJI-
CTBEHHOI'O TIpoIlecca, HO M IPAaBWJIBHOCTH HMCIOJIHEHHS COOpOYHOro mporecca. B
CBSI3U C OTUM IPOBOJISAT MPEABAPUTEIHHBIE PACUEThI ATANIOB COOPKU Ha MPEIMET CO-
OTBETCTBHUSI PEATBHBIX T'€OMETPUYECKUX MapaMETPOB MX JOMYyCTHUMBIM 3HAUCHUSM.
DTy 3a1a4y BBIOJHIIOT NOCPEICTBOM pacyeTa pa3MepHbIX Heneil. OIHUM U3 aKTy-
ANbHBIX MPUMEPOB COOPOYHOU €AMHUIIBI, B KOTOPOU MPHUCYTCTBYIOT COOPOUYHBIE pa3-
MEpHBIE LIETIH, SABIIAETCS pabouee Koieco TypOounsl [T/,

Jns obecnieuenuss paboTOCIOCOOHOCTU COOPOYHON €IUHMIIBI, TOCTUTAEMbIC B
npoiiecce COOPKU BEIMYMHBI COOPOYHBIX MAPAMETPOB JOJIKHBI HAXOJUTHCS B Mpee-
Jax TOJIe NTOMYCKOB, CO 3HAYCHHMSIMH, YKAa3aHHBIMH B TEXHHUYECKHX TPEOOBaHMSIX
yeprexei neraneit. B ciydyae pabodero koneca TypOHHBI 0CO00€ BHUMAHUE YICHSICT-
Csl CAeAYIOMUM COOPOYHBIM TIapaMeTpaM: 3a30p MEXAy OaHJaKHBIMH TOJIKAMHU CO-
CEHUX JIOMATOK, 3a30p MEXIYy 3aMKOBBIMHU IOJKAMHU COCEIHUX JIOMATOK W HATAT
MEXy CTHIKOBBIMHU MOBEPXHOCTSIMHU OaHJIaXKHBIX TMOJIOK JonaTtok. [Ipu Bo3HUKHOBE-
HUW OTKJIOHEHHM COOPOYHBIX MapaMeTpoB OT TpPeOOBaHMI B pe3yibTaTe IMpoliiecca
cOOpKHU BO3MOKHO 00pa3oBaHuE KIMHA U3 JIOMATOK, COCTOSILEro U3 5-7 eAUHULL.

Ha pucynke 1 n300paeH y4acTOK MCKa B COSIMHEHHUH C IBYMsI JIONTATKAMH U
OTMEUYEHA MOCJIEA0BATEIbHOCTh MOCTPOEHUS pa3MepHoi nenu. PazMmepHas uenb Oe-
pEeT CBOE HayaJlo Ha OaHAAXKHOW MOBEPXHOCTHU JIOMATKU OT IIEHTPAa KOHTAKTA MOJIOK
COCEHUX JIOMATOK K IUJIOCKOCTH 3amKa ojHou u3 Hux (V1). Jlanee uenb IBHKETCS
TaK e Ha MOBEPXHOCTU OaHJa)ka K IJIOCKOCTH Topiia 3amka (V2). 3aTeM mpoucxo-
IUT MIepeXo]] K LEeHTpY na3a, Ha 000 qucka (V3). B 3TOT MOMEHT NpOUCXOJUT y4eT
Kauky JionaTku. J[Jis 3TOro MCMoiab3yeTcs BEKTOpP C HYJIEBBIMHU KOOpAMHATAMHU U
MMEIOLIUI TOJIbKO OTKJIOHEHMsI MO YTy MoBopoTa. Jlajee 1emb MpOXOAUT 4Yepe3
IIEHTP OCH BpailleHus padbodero koseca Typounsl (V4) U BBIXOAUT K OCH Ta3a JUCKA
st cocequedt nonatku (VS). 31ech Takke yUYUTHIBAETCS Kayka JIOMATKU B 3aMKE.
[lerb mpoaBUTAETCS K TUIOCKOCTH TOPIIA 3aMKa HAa TaK HA3BIBAEMbBIN TUAMETP HATSTA
(V6). Haxonmsich Ha MOBEPXHOCTH OaHIQKHOM TOJKH, BEKTOPHAS pa3MepHas Iemb
IIPOXOJIMT IO OCH 3aMKa K IUIOCKOCTH 3aMKa (ero HeHTpy, V6). 3aBepiiaercs Lenb B
MECTE CThIKa JIONATOK (y>Ke CO ClIeayrollei JonaTtkon, V8).
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Pucynoxk 1 — HarmsimHoe nipesictaBiieHre pa3MepHOit 1ienu paboyero Kojieca TypOUHBI
(coemuHeHune JonaTKa-IucK)

[IpencraBienHas pa3mepHas 1EeMb SBISETCS MpocTpaHcTBeHHOM. CornacHo [1]
MIPOCTPAHCTBEHHON HA3BIBAIOT PAa3MEPHYIO II€Mb, 3BEHbS KOTOPOH HeMapasuieIbHBI
OJTHO IPYrOMY H JIeKAT B HEMapauIeIbHBIX TNIOCKOCTSX. B pabote [2] aBTOp mpen-
JlaraeT pelieHrne TaKou memnu B mporpamme «Vector», mpemonararomeid CyMMHAPOBa-
HUE BEKTOPOB C YYETOM COOTBETCTBYIONIMX TIOBOPOTOB TEKYIIUX KOOPIWHATHBIX
TTOCKOCTEH.

B pabote mpennaraeTcsi aliropuT™M peIIeHUs ¢ UCIOJIb30BAaHUEM armnapara Ma-
TEMaTHYCCKOW CTATUCTKH, PeajM30BaHHBIA B mporpamMmHoM makete Matlab. Asro-
PUTM pEIICHUS MOCTAaBJICHHOW 3aJaud 3aKIIOYACTCS B HAXOXKICHUHM 3aMBIKAIOIIETO
3B€HA BBINIEPACCMOTPEHHON pa3sMEPHON IENMU M OMNPEACICHUM TOJIsI PACCEUBAHUS
ATOM BEJIMUMHEI. B cocTaBe airoputMa BKIIFOUEHBI CIISAYIOIINE JTAIIbI.

1. 3arpy3ka UCXOJHBIX IaHHBIX.

2. ®opMHUpOBaHUE CIyYaiHON BEIMYUHBI C TIOMOIIBIO0 TeHepaTopa ClIy4anHbIX

qucel.

3. IlocTpoeHne MPOCTPAaHCTBEHHOW MOJIEIN CYMMHPOBAHHS COCTABJISIFOIITUX

pa3MEpHOM LIEIH.

4. OmpeneneHue BEPOITHOCTHBIX OIICHOK 3aMBIKAIOIIETO 3BCHA.

5. AnHanu3s pe3yJbTaToB.

JI71s1 KOpPEKTHOTO pacyeTa B MPOrpaMMy 3arpyKartoTcs UCXOJHbIE JaHHBIE Ia-
pameTpoB pacuera. J[s Kaxa0ro BeKTopa HE0OX0IMMO BHECTH JaHHBIEC TI0 14 1mo3u-
usaM: taun padoueit mmockoct (XY, YZ, XZ), TN KOOPAUHAT, B KOTOPBIX 3a/1a€TCA
pasMep, 3HaYeHUE TIEPBOM KOOPAMHATHI, HIDKHSISI M BEPXHSSA TPAHMIIBI TIEPBOM KOOP-
JIMHATHI, 3HaYE€HNE BTOPON KOOPAMHATHI, HIDKHSS M BEPXHSS TPAHUIIBI BTOPOUH KOOP-
JUHATBI, YTOJ BpAIICHUS CUCTEMbl KOODJWHAT, HWKHSS W BEPXHSS TPAHUIIBI yTIia
BpAaII[EHUS] CUCTEMbI KOOPAWHAT, TTApaMeTp pacipeaesieHns epBoid KOOPAUHATHI, Ma-
paMeTp paclpeelieHdsi BTOPOl KOOpAMHATHI, apaMeTp pachpenesieHus yria Bpa-
meHus. Pasmep (BEKTOp Ha MIOCKOCTH) MOXXET OBITh 3aJlaH HECKOJBKUMU CIIOCO0a-
mu: koopauHatamu (X,Y), (X,z) wiu (Y,z), MmoxyieM Bektopa U yriiom. CyMMapHBIi
BEKTOp MPEACTABISIET CyMMY COCTaBIIIONIMX BEKTOPOB. [IpeaenbHas, MakcuMalibHast
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BEJIMYMHA CMEIICHHS MpPU 3TOM OyJeT paBHA CyMME MaKCUMalbHBIX MOAYJEH co-
CTaBJISIOIIUX BEKTOPOB.

BropsiM 3Tanom ajiroputMa peuieHus el Mociie BHECEHUS HCXOIHBIX JaH-
HBIX pacyeTa SIBJISIETCS OIpe/esieHne KaXKI0ro 3B€Ha IIEMH C MOMOIIbBI0 TeHepaTopa
cirydailHeix yucen. Onupasich Ha OMbBIT UCClenoBaTeNel B 3TOIM 00J1acTh, BhIOMpaeM
HOPMAJIBHBIN 3aKOH paclpeiesicHus BeMuuuH. B Takom ciydae dhyHKIMs pacrpese-
JICHUS BEPOSITHOCTH 3HAUYCHUI UMEET BUJL

Ci=mg)?

: 1)

IJIe X — Clly4daliHas BeJINYMHA

Y(X) — BepOATHOCTb MPUHSTHS CIIyYaHOW BEIMYMHON 3HAUCHHS X,
My — MaTEMAaTUYECKOE OKUIAHUE,

Ox — CpeaHee KBaApaTUYHOE OTKIIOHEHHE.

TpeTbUM M YETBEPTHIM 3TaaMu padOThl AITOPUTMA SIBISETCS CYMMHUPOBAHHE
BEKTOPHOM PAa3MEpPHOM LIENHU U ITOJIYYEHHS PE3YIbTATOB BEPOATHOCTHOIO XapakKTepa
— MAaTpHILA 3HAYECHNUN 3aMBIKAIOLIEr0 3BEHA LICTIH.

ANTOpPUTM IPUMEHUM U K PELICHUIO 33/1a4¥ 110 OIPEACIICHUIO BEPOSTHOCTHOTO
3a30pa Mexay OaHIaXHBIMU MOJIKAMH COCEHHUX JIOMATOK U 3a30pa MEXKIY 3aMKOBBI-
MU TOJIKAMHU COCEIHUX JIOMATOK, a TaK e Ul peleHus 0ol pa3mepHoi nenu. B
pe3yabpTaTe pacyeToB COIVIACHO BBILICOIIMCAHHOMY AJITOPUTMY IIOJIYyYE€HO 3HA4YECHHUE
3aMBIKAIOIEro 3B€Ha — HIMPUHY JIONATKU MO OaHJaXHOMY auameTpy. UTo naet Ham
BO3MO>XHOCTh CY/IUTh O BO3MO>KHOM HATATE B MECTE CThIKA OaHAAXKHBIX MOJIOK JIBYX
COCEIHUX JIOMATOK M €ro BeluduHe. Pe3ynpTaT BeIUMCIECHUN QopMUpYyETCs B BHIE
Ta0IUIIBI ¢ KOOPJIMHATAMHU KOHILIA BEKTOPA.

JInsi moJy4eHHBIX JAHHBIX KOOPAMHAT 3aMBIKAIOUIETO BEKTOpa LEenu ObLIU
ONPENEIICHBI YUCIIOBBIE XAPAKTEPUCTUKHU CIIyYalHBIX BEJIMYMH, & UMEHHO, MOMEHTHI
pactpeneneHuss. MOMEHTBI pacipeAeIeHUS CIIy9aiiHOM BEJIMYMHBI BBOASTCS KaK Ma-
TEMAaTUYECKHE 0’KHMJIaHUS HEKOTOPBIX MPOCTEUIINX (PYHKIUI OT CIy4yallHOUM BeJIUYu-
HBI [3], KOTOpBIE MPECTABISIOTCS B BUJIE:

() = T @
rae K — mopsimok MomeHTa,
X — 3HaYCHHE CIIy4alHOM BEJINYMHBI,
X — CpellHEE 3HAUYCHUE, LICHTP PACIIPEICIIEHUS CIIyYaliHOW BEJIMYKHBI,
N — KOJIMYECTBO peaU3aLIM.

MoOMEHT mepBOro mopsaka — MaTEMATHYECKOE OXKHIAHUE — XapPaAKTEPU3YET
CpelHee 3HAYCHME CIIyYalHOM BeIWYMHBL. Jlucrepcus, MOMEHT BTOPOrO MOPSAKA,
JAaeT MPEACTABICHUE O PACCESHHOCTH BEJIMYMHBI OKOJIO €€ CpeaHero 3HayeHus. Mo-
MEHTBI TPETBETO U YETBEPTOrO MOPSAIKOB CIIYXkKaT I OLIEHKH ACUMMETPUHU U CTENe-
HU KPYTOCTH (PKCIIECC) KPUBOM pacrpeieseHuUs.

[IpuMeHsss MaTeEMaTUYECKUE COOTHOIIEHUS [JII MOMEHTOB PACHPENEIICHUS
NEPBBIX YETHIPEX MOPSAKOB K MOJYYEHHOMY MACCHUBY JAHHBIX IO KOOpJWHATAM 3a-
MBIKAIOLIET0 BEKTOPA, MOIYYHM CIEAYIOUIUE pe3ynbTathl (Tabnuma 1).
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Tabmuma 1 — MoMeHTBI pacripeielIeHUs 3aMbIKAIOIIEro 3BeHa
OOPIUHATHI
MowmeHT X Y Z
pacnpeeneHus
MaremMaTuueckoe -2,1728 18,2964 -178,09727
OKUJaHHe
Jucnepcus 0,0071 0,0172 0,0050
AcummeTpust -0,0059 0,0383 0,0027
pacnpeeneHus
DKcrecc 2,8793 2,9537 2,9118

AHanu3upys pe3yJbTaThl BUJHO, YTO 3aMbIKAIOIIUN BEKTOP LIENU paCIpEIes-
€TCs 10 HOPMAJIbHOMY 3aKOHY. AHAJIOTMYHBIN UTOT HAOJI0IaeTCAd U B APYTHX CMEXK-
HbIX uccnenoBanusax. Koadduiument sxciiecca 6osplie Hys, CI€A0BaTENbHO, KpUBas
pacnpeneneHus 0oJjiee OCTPOBEPIIMHHAS OTHOCUTEIBHO KPUBOW HOPMAJILHOTO pac-
IIpEAEICHUS.

AKTyaJbHOCTB pacuéra pazMepHOi 1enu padboyero Kojieca TypOUHBI 3aKIIt04a-
eTCs B HEOOXOJUMOCTH COBEPIICHCTBOBAHUSI TEXHOJOTMHU cOopku. Ha mpousBocTBe
MPU OCYIIECTBICHUM COOpOYHOU omepaiuu potopa TypOunsl ['T/l mo GaHgaxxHOMY
JTMaMETPy MOXET BO3HUKATh MPOIIECC 3aKJIMHUBAHUS COCEIHUX JIomaToK. BennuuHa
HaTsra, MPOSBIISIIOIASACS B XOJ/I€ 3aKJIMHUBAHUS MO PAO0OUYUM MOBEPXHOCTSIM, MOMKET
MPEBBIIATH JIOMYCTUMOE 3HAYCHUE, 3aJlaHHOE B KOHCTPYKTOPCKON JOKYMEHTAIIUH.
[IpeBblillIeHHE BETUYHMHBI HATITA MOYKET MPUBECTH K YACTUYHOMY Pa3pyLICHUIO KOH-
TaKTUPYIOUTUX MMOBEPXHOCTEN OaHAXHBIX MOJIOK B X0JIe paboThl COOPOYHOM eaMHU-
1pl. Takas mpobiieMa BOZHUKAET KaK CIEJCTBUE IMIMPOKUX JHMAMA30HOB JOMYCKOB Ha
pasmepsl JIonaTku. Pa3pemnts ee BO3MOYKHO MOCPEACTBOM Ha3HAYEHUS KOPPEKTH-
PYIOIIMX MEPOINPHUATUH, CPOPMUPOBAHHBIX MO pe3yJibTaTaM pacueTra COOPOUHBIX
Pa3sMEpHBIX LIETIEH.
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POJIb DKOJIOI' MYECKOM OITEHKU [IPW IIOAT'OTOBKE
N PEKOHCTPYKIMU ITPOEKTOB BOJOXO3ANCTBEHHOI'O CEKTOPA

(TamkeHTCKMH YHUBEPCUTET HHPOPMAIIMOHHBIX TEXHOJIOTHI nMeHr Myxammasa a-
Xopa3muid, Y30eKncTaH)

Ha ceroansiminuii 1eHb MpaBUIbHAsI, SKOJOTHYECKAas OLIEHKa CIIOCOOCTBYyeT 00-
aee OpicTpoMy WHGOPMUPOBAHUIO O TOW HIJIM HHOM OMACHOCTH, KOTOpask MOXKET Ipo-
M30WTH WU YK€ CYIIECTBYET Ha oOcCieayeMon Tepputopuu. Takum oOpa3om, camo
MOHSATHUE 3KOJIOTMYECKON OLEHKH SIBIISIETCS HA CETOJHSIIHHWI JAEHb aKTyaJlbHbIM. B
COOTBETCTBUU C MHUPOBBIMU CTaHAAPTAMU MU MHOTOYMCIEHHBIMH KOHBEHIIMSIMU IIO
OXpaHE OKpYKaOIEH cpeAbl PKOJOTHYecKas OIEHKa MMEET OOIIENpU3HAHHBIE BO
BCEM Mupe kputepud [1].

DKOJIOTMYECKasl OLIEHKa — 3TO IPOLECC CUCTEMATHYECKOTIO aHAJIN3a U OLIEHKU
AKOJIOTUYECKUX MOCIEACTBUNA HaMEUaeMOW JEATEIbHOCTH, KOHCYJIbTAIlUN C 3ahHTE-
PECOBaHHBIMU CTOPOHAMM, 4 TAKKE YUET PE3YIBTATOB ITOTO aHAIN3a U KOHCYJIbTalluN
B IUIAHHUPOBAHHUM, MPOCKTUPOBAHUU, YTBEPXKIACHUU U OCYIIECTBICHUM JaHHOU mesi-
TEJIbHOCTH.

CornacHo TaHHOMY OIPENEIEHUIO: DKOJIOTUYECKAS] OLEHKA PacCMaTpPUBACTCA
KaK MpOIIeCcC, a HE MPOCTO KaK JAHHBIE WM JTOKYMEHThI, KOTOpPbIE MOJIY4aroTCsl B pe-
3yJBTaTEe 3TOrO MPOLECCA; IKOJOTHUUECKAs OLIEHKA PaCCMATPUBAETCS KaK IIPOLIECC CU-
CTEMaTHUYECKHI, TO €CTh CIEAYIOIIHUNA OMpPEIEICHHBIM MpPaBUJIaM; 3KOJOTMYECKas
OLICHKa HE OrpaHMYMBACTCS ITAllOM IUIAHUPOBAHUS, HO OXBAThIBAET WU 3Tall OCY-
LIECTBIICHUS] HAMEYAEMOU eI TEIIbHOCTH.

[Iporiecc PKOIOrMYECKONW OLIEHKM BKJIIOYAET CICAYIOLIME OCHOBHBIE COCTAaBIIS-
IOLLIHE:

. aHaiu3 (MTPOTHO3) MOTEHIIMAIBHBIX BO3JIEUCTBUI HaMEYaeMOU JEsITellb-
HOCTH Ha OKPY’KaIOIIYI0 CPely U OLIEHKA X 3HAYUMOCTH;

. KOHCYJIbTallUM C 3aMHTEPECOBAHHBIMU CTOPOHAMU C LIETBIO TIOMCKA B3a-
MMOTIPUEMJIEMBIX PEIICHUI;

. VICIIOJIb30BAHUE PE3YJIBTATOB MPOrHO3a BO3JECUCTBUM U KOHCYJIbTALUNU B
MPOLECCE NPUHATUS PEIICHUN, OTHOCAIIUXCS K HAMEYaeMOM JICATEIBbHOCTH [2].

[Ipouieaypbl 3KOJOTUYECKON OLEHKH B Pa3HbIX CTPAHAX PA3IAYAIOTCA MO MHO-
MM acleKTaM: JJI1 KaKUX BUJOB JAESITeIbHOCTH mpoBoguTcs D0, KTO MPOBOJIUT €€, B
KAKUX PELIECHUSX U KaKuM O0pa3oM YUYUTHIBAIOTCS €€ pe3yibTaTbl. Tak, 3KOJoruye-
CKasl OLICHKAa MOXET MPOBOJIUTHCS JII BCEX BUAOB JACSITEIBHOCTH, WIIM, HAIPUMED,
TOJIBKO JIJISl KPYIIHBIX MTPOEKTOB, OCYIIECTBISIEMBIX IO PEIICHUIO MPABUTENLCTBA, WU
JUTSE BUJIOB JCSITEIbHOCTH, OTOOPAHHBIX IO OMpeACICHHbIM TpaBmiaM. OCHOBHYIO
POJIb B IPOBEJECHUHU SKOJIOTHUECKOM OILIEHKH MOYKET UTPaTh UHUIIUATOP JIEATEIIbHOCTU
WJIM PUPOJOOXPAHHBIE OpraHbl. Pe3yiabTaThl €€ MOTyT MO-Pa3HOMY HCIIOJIb30BAThCS
B cucTeMe NpuHATHs pemeHuil. CteneHb 0043aTeTbHOCTH YU€Ta pPe3yIbTaTOB IKOJIO-
TMYECKOM OLIEHKU B MPUHSTUH PELUICHUN TOXKE Pa3jInvacTCs OT CTPAHbI K CTPaHE.
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HecMoTps Ha 3Tu oTiinuus 3PQPEKTUBHBIE CUCTEMBI IKOJIOTMUECKON OIICHKH,
IIPOBEPEHHBIE BPEMEHEM, OTBEYAIOT TPEM OCHOBHBIM IMPUHIHWIIAM: IPEBEHTHUBHOCTH,
KOMIUIEKCHOCTH M IGMOKPATUYHOCTH [3].

[IpyHUIKI TPEBEHTUBHOCTU O3HAYAET, YTO HKOJOTUYECKAs OLICHKA MPOBOJMUTCS
10 IPUHATHSA OCHOBHBIX PEIICHUN M0 peain3allii HaMEYaeMOM NeATEeIbHOCTH, a TaK-
e, 4YTO €€ Pe3yJbTaThl UCIOIB3YIOTCS MPHU BhIPAOOTKE M MPUHATUU pelIeHUN. AHa-
JIA3 MOCJICACTBUN YK€ MPUHATOTO PEUICHUS SKOJOTMYECKOW OLIEHKOM MO CYTH HE SB-
JsieTcst. DTO CIpaBeATMBO HE3aBUCUMO OT TOTO, SIBJSIETCS JIM TaKOi aHaNU3 “000CHO-
BaHWEM  PEIICHUS, OPUEHTUPOBAHHBIM Ha OMPABJAHUE €r0 IKOJIOTUYECKOW MPUEM-
JIEMOCTH, WJIH YK€ TIPEJICTABIISIET COO0M 0OBEKTUBHOE U HE3aBUCUMOE HCCIICTIOBAHNE.

Jlst 5 PEeKTUBHBIX CUCTEM DKOJIOTHUYECKOM OIEHKH XapaKTEPHO PACITUPEHHOE
MMOHUMAHHE MPEBEHTUBHOCTU HKOJOTUYECKAS OLIEHKA JOJKHA IIPOBOJUTHCS HE TOJb-
KO JI0 NPUHATHS PELIECHUS O BO3MOYKHOCTH OCYILIECTBIICHUSI HAMEYAEMOM JIESITEIbHO-
CTH (HampuMep, BbIJIa4Yu COOTBETCTBYIOIIETO pa3pelieHus), HO U 10 MPUHATUS BaX-
HEWIIMX MPOEKTHBIX pelieHuil. HakoHel, nmociieqoBaTenbHas pealn3anus NpUHINNA
MIPEBEHTUBHOCTH TMPUBOJAUT K HEOOXOAMMOCTH CTPATETHYECKOM HSKOJOTHYECKOM
ornenku (C30), mpeaMeToM KOTOPOM SIBJISIOTCS pelieHus 0oJjiee BHICOKOTO YPOBHS,
MPEANIECTBYIOIINE IITAHUPOBAHUIO KOHKPETHBIX MPOEKTOB.

OnuH U3 BOXHBIX MHCTPYMEHTOB pealu3alliy MPUHIIMIA MPEBEHTUBHOCTHU -
aHanu3 ajabTepHATHB. PacCMOTpeHHE U CpaBHEHUE HECKOJIbKUX aJIbTEPHATUB JIOCTH-
KEHUS 1IeJIel HaMeuaeMOoM JIeATeIbHOCTH U BAPUAHTOB €€ OCYIIECTBIIEHUS 00eceyun-
BaeT CBOOOJY MPUHSTHS PEUICHUN B 3aBUCUMOCTH OT PE3YyJIbTaTOB 3KOJIOIMYECKOMN
OIICHKH.

[IpuHIUI KOMIUIEKCHOCTH MOJPa3yMeBaeT COBMECTHOE PACCMOTPEHHE U yUeT
(hakTOpOB BO3/ICHCTBUS HAMEYACMOM JEATEILHOCTH U CBSI3aHHBIX ¢ HUMU M3MECHEHUI
BO BCEX MPUPOJHBIX CPEIAX, a TAKIKE B COLIMAIBHON cpeie. DTOT MPUHIUIT OCHOBBIBA-
€TCsl Ha MIPEACTABICHUU O TOM, UYTO pa3/IeJICHUE OKPYKAOUIEH Cpebl HA “KOMIIOHEH-
ThI” (BO31yX, BOJIA, TMIOYBA) SBJIACTCA YNPOIICHUEM pealibHOM cutyaruu. Ha camom
JieJie Mbl UMEEM JIEJI0 C €ANHON MPUPOIHON CUCTEMOM, HEPA3PHIBHO CBSI3aHHOM € 00-
IIECTBOM. 3ajiaya dKOJOTUYECKON OIEHKU COCTOUT HE TOJILKO B TOM, YTOOBI IIPOCIIe-
JTUTh, HACKOJILKO COOIOAIOTCS “CTaHAapThl U HOPMATUBBI IS OTAEIIBHBIX KOMIIO-
HEHTOB IPUPOJHOMN Cpejibl, HO U B TOM, UYTOOBI TOHAThH, KaK MPUPOJTHO-COIMATIbLHAS
CHCTEMa B II€JIOM OTpearupyeT Ha BO3CHCTBUE HaMEUaeMOU JIeATeIbHOCTH.

Ha npouenypHoM ypoBHE OTpaK€HHEM IMPHUHIIUIA KOMIUIEKCHOCTH SIBJISICTCS
PAacCMOTPEHUE PA3IMYHBIX BO3ACUCTBUM HAMEYAEMOM JECATEIBHOCTH B PaMKax €JU-
HOU IpOLIeIypPHl, a TAKXKE MpeCTaBlIieHne HHPOpMAIIMK O HUX B €JUHOM JIOKYMEHTE.

[IpuHIUN KOMIUIEKCHOCTH MOKET OBITh PaCIIMPEH O PACCMOTPEHUS U y4yeTa
B NPUHSATUU PEIICHUN SKOJOTHMYECKUX U COLMAIbHO-3KOHOMHYECKUX MOCIEACTBUN
HaMeuaeMou NIESITENIbHOCTH B KOMIUIEKCe. Takke MPUHLUI JEMOKPATUYHOCTH OTpa-
&KaeT TOT (aKT, YTO IKOJIOTHUUECKAs OIICHKA HE CBOJUTCS K HAYYHOTEXHHUYECKOMY HC-
CJIEIOBAHUIO, a SABJISIETCS MHCTPYMEHTOM MPUHATHS B3aUMONPUEMIIEMbBIX PEIICHUM.
[Ipennonaraemoe BO3EHCTBHE HaMEUaeMOW AESATEILHOCTH HAa OKPYXKAIOUIYIO CPely
3aTparuBaeT UHTEPEChl MOTEHIIMAILHO HEOTPAHUUYEHHOTO Kpyra JIUIl U OpraHu3allui.
BonabmmMHCTBO U3 HUX HE 00Jaal0T KaKUMHU-IUO00 (OpMaTbHBIMHU MOJHOMOYHUSIMU B
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OTHOUIICHUH 3TOU AeSATeNIbHOCTH. NHCTPYMEHTOM 3aIlUThl HHTEPECOB 3TUX CTOPOH (B
TON Mepe, B KOTOPOM OHU OTpa)keHbI B “UHTEpecax 0O0IIecTBa B IIEJIOM”) MOTYT CIIy-
KUTh Pa3HOTO POJa CUCTEMBI Pa3pElICHUN U JIMLIEH3UPOBAHUS, HOPMBI IPOEKTUPOBA-
HusA. OJHAKO MPUHLHKI TEMOKPATHYHOCTU MOAPA3yMEBAET MPU3HAHUE 32 STUMHU CTO-
pOHaMU MpaBa Ha HEMOCPEICTBEHHOE y4acTHE B MPOLECCE MPUHATHS perieHui. Ta-
KM 00pa3oM, 3aMHTEPECOBAHHBIC CTOPOHBI JODKHBI UMETh BO3MOXKHOCTH y4aCTBO-
BaTh B nponecce J0, U UX MHEHHUE JOJDKHO YUYUTHIBATHCS HAPSALY C 3aKIIOUCHUSIMU
AKCIIEPTOB TIpH (OPMYITHPOBAHNN BBIBOJOB W MCIIOIB30BAHUHU PE3YIIHTATOB MpOIEcca
20.

Emie oqHo BakHOE CEACTBHE MPUHIUIIA JEMOKPATUYHOCTH COCTOUT B TOM,
YTO JJ11 00€CTIEUeHHSI BO3MOXHOCTH yYaCTHs 3aMHTEPECOBAHHBIX CTOPOH KOJIOTHYE-
CKasl OLIEHKa JIOJKHA MPOBOJUTHCS B COOTBETCTBUM C ONPEEICHHBIMU MPABUIIAMH,
KOTOpbIC U3BECTHHI U MOHATHBI BCEM €€ y4aCcTHUKaM. TakuMm oO0pa3oMm, HEOOXOIMMO
HaJM4ue PEerJaMeHTUPOBAHHOW MPOUEAYPhI IKOJIOTUYECKON OLEHKU. B paMkax 3toi
MPOLIEYypPhl YYACTHUKH TMpOIlecca JOJIKHBI UMETh OIpeeNIEHHbIEC MpaBa U 00s3aHHO-
CTH.

“Jlemokpatudeckue” mpouenypbl 90 0OBIYHO MPOTHUBOMOCTABISIOTCS ““TeX-
HOKpaTHYECKUM’, B KOTOPBIX PEIICHUS MPUHUMAIOTCS 3aKPBITHIM 00pazoM. B Takux
CHUCTEMax Mpernojaraercs, 4ro npoodyiemMa BO3ACHCTBUS HaMeuaeMOW AESTEILHOCTH
Ha OKPYXAaIOIIYIO0 CPEly HOCUT MPEUMYIIIECTBEHHO HAYYHO-TEXHUYECKUN XapakTep, U
MIPU €€ PAaCCMOTPEHUU 3HAYMMBI TOJIBKO MHEHHS SKCIIEPTOB-TIPOPECCUOHAIOB, a TaK-
K€ KOMIIETCHTHBIX JIUII, MPUHUMAIOIIUX PELICHUS.

OTCyTCTBHE JI€MOKPATUYHOCTU, 3aKPHITOCTh U HEMPO3PayHOCTh Ipoliecca
MIPUHATUS PEIICHUSI YacTO MPUBOJUT K TOMY, YTO Ha MPAKTUKE PEIICHUS] B TAKUX CH-
cTeMax MPUHUMAIOTCSI Ha OCHOBE He(OPMaIBLHBIX MEPErOBOPOB M COTJIANICHUN C y4a-
CTHEM OTJEJbHBIX, Han0oJIee BIUATEIBHBIX 3aMHTEPECOBAHHBIX CTOPOH. B pesynbraTe
HEPENKO CTpasaeT 00bEKTUBHOCTH AKOJIOTHUECKON OIICHKH [2, 4].

[IpeamMeToM 3KOIOTUYECKOM OLIEHKH SIBJISICTCS BO3JCHCTBUE HAMEUAEMOU Jes-
TEJIbHOCTU Ha OKpY’Karoulyro cpeny. [lon Bo3nelicTBreM 31€Ch TOHUMAIOTCSL T€ U3MeE-
HEHHUS B OKPY’KaIOMIEH cpefie, KOTOPhIE MOJIHOCThIO UJIM YACTHYHO - PE3yJIbTaT HaMe-
gaemoi JesTenbHOCTH. [IporHO3 1 pa3padoTKa Mep MO MX CMSATYCHUIO - OJHA U3 OC-
HOBHBIX cocTaBisitonmx mnporecca 0. Cucrematnyeckas, KOMIUIEKCHAs MPUpoOaA
AKOJIOTUYECKOM OIIEHKHU TO3BOJIACT BBISIBISATH T€ BO3JACHCTBHUS, KOTOPHIE MOTYT He-
aJIcKBaTHO YYMTHIBATHCS CTaHAAPTaMH, YCTAHOBJICHHBIMU JIJISi OTJIEIBHBIX CPEJ U UC-
TOYHUKOB BO3JIEHCTBUSI, - TIPEXKJIC BCEro, HEMPSAMBIC U KyMYJISITUBHBIE BO3JICUCTBUSI.
C apyroil CTOpOHBI, JIJIsi TOTO, YTOOBI TAKOW CHCTEMATHUYECKUU aHaIu3 ObLT BO3MO-
KEH, a pe3yJIbTaThl €ro MPUMEHUMBbI Ha MPAKTUKE, DKOJOTHYECKAs OLICHKA JOJIKHA
OBITh CKOHIICHTPHPOBaHA Ha HamOoJiee BaXKHBIX, KIIOUEBBIX BO3JCHCTBUAX. Bo3macii-
CTBHUSI B pAMKax KOJOTUYECKOW OLEHKH pacCMaTPUBAIOTCS HE TOJBKO C TOUKU 3PECHHUS
uX GU3NUECKON BETMYMHBI, HO ¥ 3HAYMMOCTH JIJIs1 OOIIIECTBA B 1IEJIOM, OT/AEIBHBIX CO-
IMAJIbHBIX TPYI U TPaXKIaH.

Yro ke moHMMaercs Moj OKpykarouien cpenoi B koHtekcte D07 Ilpexne
BCETO - MPUPOJIHBIE CPE/IbI, KOMIIOHEHTHI OKpYXaromiei cpenbl, JanamadTt. Tpagurm-
OHHO B xoze DO paccMaTpuBarOTCd M HCTOPUKOKYJBTYpPHbIE LEHHOCTU. OIHAKO
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NPAKTUYECKU BCEr/la SKOJIOrMYecKasi OlleHKa B TOW WJIM MHOW Mepe 3aTparuBacT Me-
JTUIMHCKUE, COIMAIbHBIE W SKOHOMHUYECKHE MOCIJIEJCTBUS HAMEUaeMOM AesTeNIbHO-
CTH, CBSI3aHHBIC C BO3JCHCTBUEM Ha OKPY’KAIOIIYIO0 MPUPOJIHYIO cpeay. Tak, yxy/iie-
HUE KaueCcTBa OKPYKAIOIICH MPUPOAHON CPE/lbl MOXKET MOBJIEYb JIJIs MECTHOTO Hace-
JICHUSl YXYAIIEHHE 370pPOBBS, IMOCIEJICTBUS COLMAIBHOTO Xapakrepa (Hampumep,
YXYJIIEHWE KaueCcTBA *KU3HHU BCJECACTBUE COKpALIECHUS BO3MOXXHOCTEH NJisi peKpea-
[IMU), a TAKXKE YKOHOMHUYECKOTO Xapakrepa (Hampumep, MajeHre 1eH Ha HEJBUXKU-
MOCTh). PaccmoTpenue Takux mnocineAcTBUil B xoae OO0 sBISETCS MPaKTUYECKOM
HEO0OXOIMMOCTBIO HE3aBUCHMO OT TOTO, 3aKPETUICHBI JI TIOJ0OHBIE TPEOOBAHUS 3aKO-
HOAATEJBHO. JTO CBSI3aHO C TEM, YTO HKOJIOTUYECKAs OIIEHKA pacCMaTPUBAET BO3/CH-
CTBHUSI HA OKPYXKAIOIIIYIO0 CPEy C TOYKU 3PECHUS] UX 3HAYMMOCTH JJisi 00IlecTBa B Iie-
JIOM, OTIENBHBIX TPa)JaH W TPy, KOTopas B CYIIECTBEHHON Mepe 00ycioBlieHa
MMEHHO COLMAJIbHBIMU U SKOHOMUYECKUMU NOCIIEICTBUAMU [2].

Takum 00pa3zoM, mepexojid K Hailed pecrnyOsiMKe, MOXHO cKa3aTh, uTo D0
MMeEeT BaKHYIO poJib, T.K. Pecrybnnka Y30ekucTan - arpapHasi cTpaHa, rie O0JbIIyIo
4acTh SKOHOMHKHU U 3aHSITOCTU HACEJIEHUSI COCTABIISIET CELCKOE XO3UCTBO. ¥Y30€KH-
CTaH 3aHUMAET 2-€ MECTO B MUPE MO IKCIOPTY XJIOMKA-BOJIOKHA U BXOIUT B JIECIATKY
KPYITHEUILIMX CTPaH - MPOU3BOAMTENICH MeNKa-ceipia. OH - MpU3HAHHBIN JIUJEP IO
MIPOU3BOJICTBY Kapakyiii. B cenbckom xo3siiicTBe 3aHATO 0koio 40% paboTaromiero
HaceneHus. B mepuoa pedopm B oTpaciau MPOU3ONUIM CYHIECTBEHHbIE U3MEHCHMUS.
Teneps 3HaUUTEIBHYIO YacTh NPOAYKIMH (65%) MPOU3BOAIT B JIEXKAHCKUX XO3SH-
cTBax. Unco 3aperucTpupoBaHHbIX (EPMEPCKUX U KPECThSIHCKUX XO3SUCTB JIOCTHUT-
70 31 Teic. mpu cpeaHel miomaan ydactka B 21 ra. B oOmiecTBeHHBIX XO35IHCTBAX B
OCHOBHOM COCPEI0TOYEHO MPOU3BOACTBO 3epHA (72% OT 001ero BajoBoro coopa) u
suir (42% ).

Pe3ko oTpuraTenbHbIii BOAHBIN OallaHC W TpeolialaHne He3aKpeTUIeHHBIX
MIECKOB B MYCTHIHHBIX paiilOHaX MPUBOAAT K TOMY, YTO JOJISI CEIbCKOXO035MCTBEHHBIX
3eMelb B CTpaHe COCTaBISIET Bcero 57% ee obmielt momanu. [Ipu 3ToM B CTpyKTYype
MCIOJIb3YEeMbIX B CEJILCKOM XO034HCTBE 3eMelb peodianatot nactouma (81%). [pu-
MepHO 15% Bcex 3emens mosnuBaeTcs (6ojiee 4 MJIH ra), MOSTOMY BCEr/ia 3HAYCHHE
pacTeHHeBoJIcTBa OBLIO ropa3no Becomee (66% OT BaToBOM MPOIYKIIMH CEIIHCKOTO
x03sicTBa). B HacTosmee Bpemsi MoKa3aTelu PacTCHHEBOJACTBA U KMBOTHOBOJICTBA
CPaBHSUINCh.

B nocnenHue roapl B CTPYKTYpE paCTEHUEBOJICTBA CTPaHbl IPOU3OIILIN CYIIe-
cTBeHHbIC U3MeHeHus. [locne oOpeTeHust caMOCTOSTEIbHOCTH Y30€KHUCTaH CTPEMUTCSI
K MPOJOBOJLCTBEHHOM HE3aBUCUMOCTHU. B ATHX IHENsIX M3MEHEHa CTPYKTypa MOCEB-
HBIX Iomanaen. Jloss B HUX 3eMelb 1o 3€pHOBBIMU KYJIbTypaMmu JoBeneHa 10 40%.
B pesynbrate k koHIy 1990-X IT. Ipor3BOACTBO 3€pHA JOCTUTIIO 4.3 MIH. T, 4TO B 4
paza OoJIbIIe, YEM B COBETCKUI TIEPUOI.

[IpennpuHUMaOTCS TOTMBITKA CTAOMIILHOTO TMOJTYYEHUS JIBYX YpOXKaeB C OJI-
HOT'O TIOJISI B TOJl, HAIIPUMEP, MOCJIe 03UMOM MIIEHUIIBI BBICEBAIOT PUC UM K€ TMOCIE
SPOBOM KYKYPY3bl - O3UMBIN SIYMEHb. 3€PHOBBIC KYJIbTYPHI, TJIABHBIM 00Pa3oM O3H-
MYI0 U SIpOBYIO MiueHuiy (86% BajgoBOro MpoM3BOJCTBA), BO3JEIBIBAIOT MOYTH IO-
BceMecTHO. OCHOBHBIE palioHbl Mpou3BOJCTBA puca (8.3% BaroBOro MpoU3BOACTBA
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3epHa) - Kapakanmakctan u Xope3sMmckas ooiactb. B nmocnennue roasl aymieBoe mpo-
W3BOJCTBO 3€pHA YBEIUYMIIOCH ¢ 93 10 175 Kr B roj.

CaMoll TJIaBHOM KyJNbTYpOM CTpaHbl OCTA€TCA XJIOMYATHHUK. Y30EKHUCTaH 3a-
Human nepsoe Mecto B CCCP mo moceBHbIM IUIONIAASIM U BajlOBOMY cOOpYy ATOM
KyJIbTYpbl (62%). XJI0MUaTHUK BHIPAIIMBAIOT HA MOJUBHBIX 3eMJISIX B CEBOOOOPOTE C
motnepHoi (0000Bast KylbTypa), M 9acTO €ro J0JIs B TOCeBaX OblIa CTOJIb BHICOKA, UTO
TUI XO35MCTBA MOT OBITh OMNpPEAENICH KaKk MOHOKYJIbTYpHBIN. Celiyac Mpou3BOJICTBO
XJIONKa-BOJIOKHA JIOCTUTAET 4yTh OoJiblie 3 MJIH. T. [I[puMepHO 4eTBepTh €ro UaeT Ha
skcropt. B pecnyOnmke HacuuThiBaeTcs Oosiee 100 XJTOMKOOYMCTUTEIBHBIX 3aBOJIOB.
B cpennem Ha kaxnayro oonacts npuxonutcs no 10-12 npennpustrii. OTXoAbI OT 1e-
pepabOTKHU XJIOMKa-ChIpIia MOCTYNAOT B MUIIEBYIO (MACIO U3 CEMSH) U XMMHYECKYIO
(1eIwTI05103a) MPOMBIITUIEHHOCTD.

W3 npyrux TeXHUYECKUX KYJIbTYp CTOMT BBIICIUThH Tabak, BhIpaIllUBaeMblid Ha
BocToke Camapkanzickoi u Kamkanapsuackoit odnacrel, 1 keHad (BOJIOKHO UCIOJIb-
3yeTcsl JIsl TOJIy4eHHsI TPYObIX TKaHEW M KaHATOB), BO3JEIBIBAEMBIMA B JOJUHE .
Yupuuk. [IpaBaa, B mociieiHue rojisl MIOMaau noj kenadgom ymensinarorcs. B mocrt-
COBETCKOE BpeMs B Y30eKuCTaHe BO3pPOJIMIMCH MOCEBBI caxapHOM cBekibl. lloj ee
roceBaMu HaxoauTcst 0koso 100 TeIC. ra. Yike NeHCTBYIOT IIECTh CAXapHBIX 3aBOJIOB.
Kpynneiimmii 3aBoJ1 1o MPOU3BOACTBY caxapa HaXOauTcs B Xope3McKoi obnactu [1].

OCHOBHOE OTJINYHE CEIIBCKOXO3SIMCTBEHHBIX BO3JICUCTBUI OT MPOMBIIUIEHHBIX
3aKJIFOYAETCS MPEKIE BCEr0 B UX PaclpOCTPAHEHUHU HA OIPOMHBIX TeppUTOpHsX. Kak
MPaBUJIO, UCHOJIb30BaHNE OOJBIIMX IUIOUIAAEH MOJ CEIbCKOXO3SIMCTBEHHBIE HYKIbI
BBI3BIBAET KOPEHHYIO MEPECTPONKY BCEX KOMIIOHEHTOB MPUPOIHBIX KOMILJIEKCOB.

3emiienenue. Bo3neiicTBrue 3emiieienns Ha MPUPOIHBIA KOMILIEKC HAYUHAETCS
C YHUUTOXKEHUS Ha OOJBIIMX IJIOUIAIAX COOOIIECTBA €CTECTBEHHOW PaCTUTENILHOCTU
Y 3aMEHBI €€ KyJIbTypHbIMH BuAaMu. CleyIomuii KOMIIOHEHT, UCIIBITHIBAIOIIUN CY-
IIECTBEHHBIE U3MEHEHUS, - NI0YBA. B €CTECTBEHHBIX YCIIOBHAX MOYBEHHOE ILIOI0PO-
JIM€ MTOCTOSIHHO TTOJJIEPKUBAETCS TEM, UTO B35ThIE PACTEHUSMH BELIECTBA CHOBA BO3-
BpAIIAIOTCS B HEE C PACTUTENIBHBIM ONaloM. B 3eMiieesIbuecKux *e KOMILIEKCax OC-
HOBHAsI 4aCTh 3JIEMEHTOB MOYBbI U3bIMAETCS BMECTE C YPOXKAeM, 4TO OCOOCHHO TH-
MUYHO Ui OAHOJNETHUX KyJbTyp. [lomoOHast cuTyauus moBTOpSETCs €XEroaHO, IOo-
ATOMY CYILIECTBYET BEPOSITHOCTb TOTO, YTO Yepe3 HECKOIBKO JIECATKOB JIET 3amac Ooc-
HOBHBIX 3JIEMEHTOB IMOYBBI Oy/neT ucuepnad. st BOCIOMHEHHS] U3BSATHIX BEIECTB B
MOYBBI BHOCST B OCHOBHOM MUHEpaJIbHbIE YAOOPEHHUs: a30THbIE, (hochOpHbIE, KaTuii-
Hble. DTO UMEET KaK MOJIOKUTEIbHbIE MTOCIIECTBUSA - MOMOJIHEHUE 3a1acOB MUTATEb-
HBIX BEILIECTB B NIOUBE, TAK U OTPULIATEIBHBIC - 3arPsI3HEHNUE TMOYBBI, BOJIBI M BO3yXa.
[Ipu BHeceHUU yA00peHUid B TOUBY MOMNAAAI0T TaK Ha3bIBAEMbIE OAJIJIACTHBIC AJIEMEH-
ThI, KOTOPbIE HE HYXHbI HU PACTEHUSM, HU MOYBEHHBIM MUKpoopranuzMam. Hampu-
Mep, MPU HCIOIH30BAaHUU KAIMWHBIX YIOOpPEHUI Hapsay ¢ HEOOXOAMMBIM KaJIHeM
BHOCHUTCSI O€CTIOJIE3HBIN, a B HEKOTOPBIX CIIy4asiX BPEIHBINA XJIOpP; C cynepdochaTom
MONaaeT MHOIO cepbl. TOKCHYHOIO YPOBHSI MOKET JOCTUIATh U KOJIMYECTBO TOTO
AIIEMEHTAa, Paau KOTOPOro MUHEpaJIbHOE yAOOpeHue BHOCAT B MouBy. lIpexne Bcero,
ATO OTHOCUTCSI K HUTpaTHON popme azota. M30pITOUHBIE HUTPATHl HAKAIUIUBAIOTCS B
paCTeHUSIX, 3arps3HSIOT MOJA3EMHBIE U MOBEPXHOCTHBIE BOJBI (BCIEACTBHE XOPOIIEH
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PacTBOPUMOCTH HUTpPATHI JIETKO BBIMBIBAIOTCS U3 MOYBBI). KpoMe Toro, npu u30bITKE
HUTPATOB B MOYBE Pa3MHOKAIOTCSI OAKTEPUU, KOTOPbIE BOCCTAHABIIMBAIOT UX JIO a30-
Ta, MOCTYyMNAaroUIero B atmocdepy.

Kpome MuHepanbHbIX yA0OpEHHI B TIOUYBY BHOCSATCS Pa3IMYHbIE XUMUYECKUE
BellecTBa i1 O0pHObI ¢ HACEKOMBIMU (MHCEKTHUIIMIBI), COPHIKAMHU (TIECTUITUIBI), TS
MMOJTOTOBKHU PAaCTeHHUM K YOOpKe, B 4aCTHOCTHU Je(POTHMAHTHI, YCKOPSIIOIIHE COpachIBa-
HUE JINCThEB y XJIOMUYATHUKA JUIsI €r0 MAIlMHHOW YOOpKHW. BONBIIMHCTBO ATHX Be-
IIECTB OYE€Hb TOKCUYHBI, HE UMEIOT AHAJIOTOB CPEU MPUPOJAHBIX COCIUHEHUM, OUCHb
MEJIJIEHHO Pa3JiaraloTcsi MUKpOOpPraHU3MaMu, MO3TOMY MOCIEACTBUS UX MPUMEHEHUS
TpyaHO mperackazath. OOIee Ha3BaHWE BHOCHMBIX SIOXMUMHKATOB - KCEHOOMOTHKHU
(dy>xue sl )KU3HU).

B nensix yBenudyeHus: yposkas B pa3BUTBIX CTpaHax MECTUIMAaMU 00pabaThi-
BAIOT OKOJIO IMOJIOBUHBI IMOCEBHBIX IIOMIAAeH. MUTrpupyst BMECTE C MbUIbIO, TOA3EM-
HBIMH Y HA3€MHBIMH BOJAMH, SJIOXUMHUKATHI PACIPOCTPAHSIIOTCS TIOBCEMECTHO (OHH
oOHapy>keHbl Ha CeBepHOM MOJII0ce U B AHTApKTHJIC) U TIPEICTABIISIOT MOBBIIICHHYIO
AKOJIOTUYECKYIO OMACHOCTb.

['myGokoe u juuTensHoe, a 4aCTo HeoOpaTuMOoe BO3/CHCTBIE HA TIOUBY, U3ME-
HAIONIEE €€ KOPEHHBIE CBOMCTBA, OKa3bIBAIOT OPOIIECHUE U OCYyIlIeHUE 3eMelb. B XX B.
TUTONIAU 3EMIIETIETUS CYIIECTBEHHO pacuupuiuch: ¢ 40 1o 270 miH. ra, U3 KOTOPBIX
opomiaeMble 3eMiM 3aHUMArOT 13% mamnm, a ux npoaykuus npesbimaet 50% Been
CEIBCKOXO03AUCTBEHHOM Tpoaykiuu. OpoiaeMble JanamadThel - HauboJee npeoodpa-
30BaHHBIC M3 BCEX TUIIOB CEIhCKOXO3IMCTBEHHBIX aHTPOMOTeHHbIX JaHAmapToB. 13-
MEHSIIOTCS BJIAroo0OpOT, XapaKTep pachnpelesieHus TemIepaTypbl U BJIAKHOCTU B
MIPU3EMHOM CJIO€ BO3/1yXa U BEPXHUX CJIOSIX MOUBBI, CO3AACTCs CeUpUUSCKUIT MUK-
popenbed. 3MeHeHnsT BOJJHOTO U COJIEBOTO PEKUMOB MOYBBI YaCTO BBI3BIBAIOT 3200-
JAYMBAHUE U BTOPUYHOE 3aCOJIEHUE MOYBbI. UyAOBUIIHBIM MOCJIEICTBUEM HEMPOAY-
MaHHOTO OPOIIIAEMOTO 3eMJIECNNS SABIIECTCSA THOETh APaTbCKOTO MOPSI.

Jlist oporieHusi U3 TPHUPOJHBIX KOMILJIEKCOB HM3BIMAIOTCS OTPOMHBIE MACCHI
BOJIbl. BO MHOTMX CTpaHax ¥ pallOHaxX MHUpa OPOLIEHUE SIBIISIETCSI OCHOBHOW CTaTheu
pacxojia BOJbl U B MaJIOBOJIHBIE TOIbI MPUBOIUT K Ne(PUIIMTY BOJHBIX pecypcoB. Pac-
XOJl BOJIbI Ha CEJIbCKOE XO35AWCTBO 3aHUMAET CPEIM BCEX BHJIOB BOJOIOIL30BAHUS
nepBoe Mecto u coctaiisieT cBbiiie 2000 kM® B rox, wm 70% MHPOBOTO BOJOTMO-
Tpebnenus, n3 Hux 6osee 1500 km° - Ge3B03BpaTHOE BOAONOTPEOIEHUE, U3 KOTOPOTO
0Kk0J10 80% yXOaUT Ha OPOIIICHUE.

OrpoMHbI€ TUIONIAM B MHUPE 3aHUMAIOT 3a00JI0YEHHBIE 3€MJIM, MCIOJIb30Ba-
HUE KOTOPBIX CTAHOBUTCS BO3MOKHBIM TOJIBKO TIOCJI€ MPOBEACHUS OCYIIUTEIBHBIX
MeponpusaTuii. OcyllieHne OKa3bIBaeT OYEHb CEpPhe3HOe BIUsHUE Ha janamadt. Oco-
OCHHO CHJIBHO M3MEHSETCS TETUIOBOM OallaHC TEPPUTOPHUH - PE3KO COKpAIAIOTCS 3a-
TpaThl TEIIa Ha MCIIAPEHUE, YMEHBIIAETCS] OTHOCUTEbHAS BJIAXKHOCTh BO3/yXa, YBe-
JUYHUBAIOTCS CYTOUYHBIE aMIUTMTYABl TeMIiepaTyp. MeHseTcs BO3IYIIHBIA PEXUM
MOYB, YBEIUYHUBAETCSA UX MMPOHUIIAEMOCTh, COOTBETCTBEHHO, MEHSIETCS XO/1 IPOIIECCOB
MOYBOOOPA30BaHMS (AKTHBHEE Pa3araercs OpraHu4ecKuil orajl, MPOMCXOAUT oOora-
IIEHUE TIOYBBI MUTATENIbHBIMKU BellecTBaMu). OCyllleHUE BBI3BIBACT U YBEIWYECHUE
IJIyOWHBI 3aJIeTaHusl TPYHTOBBIX BOJI, & 3TO, B CBOIO OY€pE/lb, MOXKET BBI3BAThH IEpe-
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ChIXaHWE MHOTOYHUCJICHHBIX PY4YbEB U Jlaxke HeOONbIIUX peK. OueHb Cepbe3HbI TIIO-
OaJIbHBIE MOCJEICTBUS OCYIIEHUS - 00J0Ta 1al0T OCHOBHYIO Maccy KHCIOpoAa aTMO-
chepsl.

TakoBbI I100AJIbHBIE MOCIEICTBUS BO3JCHCTBUS 3eMJIEIeNUs Ha MPUPOIHBIC
KOMIUIEKChL. Cpel HUX CIIEAYET OTMETUTh U HArpy3KH, KOTOPBIE HCHBITHIBAET 3KOJIO-
rUsi OT PacCHpPOCTPAHCHHOW MPEUMYIIECTBEHHO B TPOMHUYECKUX IIUPOTAX MOJACEUHO-
OTHEBOM CUCTEMBI 3eMJICJICTUS, BEAyIIEH HE TOJBKO K YHHUUTOXEHHUIO JIECOB, HO U K
JOCTaTOYHO OBICTPOMY MCTOIIEHHUIO MOYBKI, @ TAK)KE BRIOpOCaM B aTMOC(HEPHBIA BO3-
TyX OOJIBIIIOTO KOJMYECTBA adPO30JIBHOM 30161 U Cakd. [1aryOHO IJIs S5KOCHCTEM BhI-
palBaHie MOHOKYJBTYP, BBI3bIBAIOIIUX OBICTPOE MCTOIICHUE MOYBHI U 3apa)KEHUE
ee (puronmaToreHHEIMM MUKpOOpraHu3MaMu. KyibTypa cebcKoro Xo3siiicTBa He0OX0-
IUMa, TaK KaKk Hepa3yMHasi pacliallka OYBbl 3HAYUTEIIbHO U3MEHSET €€ CTPYKTYpY, a
IIPU OTIPEACIIEHHBIX YCIOBUSIX MOXKET CIIOCOOCTBOBATH TAKUM IpolieccaM, KaK BOJAHAs
Y BETpoOBas 3po3usi[S].

Takum 00pa3om, 3KOJIOTUYECKas OLEHKAa - 3TO IMPOIECC CHUCTEMATUYECKOTO
aHaJIM3a U OLEHKHU 3KOJIOTUYECKUX MOCIEACTBUA HAMEUAEMOM JIESITEIIbBHOCTUA C TPEMS
OCHOBHBIMM TPUHIIMIAMU: MPEBEHTUBHOCTHIO, KOMILJIEKCHOCTBIO M JIEMOKPATHYHO-
CTBIO; CEJIbCKOE XO3SUCTBO WUrpaeT Oojblnyto poiib B PecnyOmuke Y30ekucraH, Tak
KaK SKOHOMHYECKH BBITOJHO; OCHOBHBIE BHJbI SKOJOTUYECKOTO BO3JEHCTBUS Ha
OKPY’KAIOIIYIO CPEy OT CEJIbCKOT0 XO3MCTBA - ApO3UiTtHbIE (DAKTOPHI (BOJHAS U BET-
pOBasi), UCIIOJIb30BAaHUE YIOOPEHUI, pEareHTOB U SIJIOXUMUKATOB.
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METOIUKA OBYYEHUA U KOMIIBIOTEPHBIE
OBYYAIOIIUE ITPOI'PAMMBbI

F.K.Achilova, S.H.Hasanova, S.S.Berdiyev
CREATING A MOBILE APPLICATION OF THE MULTIMEDIA GLOSSARY

(Karshi branch of the Tashkent university of information technologies named after
Muhammad al-Khwarizmi, Uzbekistan)

Information-communicational technologies are entering consecutively all the
spheres of our life. In our country it is being done some restructuring reform works
in the system of national economy, society of citizenship, production and industry
and educational system. The Resolution of the First President of the Republic of Uz-
bekistan in the 21 of march 2012 year “The action of developing informational-
communicational technologies” and the Resolution of the Establishment of Ministry
of the Republic of Uzbekistan in the 19" of December in 2012 year the number of
356 “developing and productively using means of the fund of the developing of in-
formational communicational-technologies” are counted as big stages of development
in informational-communicational system.

In the basis of data and distribution of digital telecommunications system and
improve the telecommunications and data communications, the development of a na-
tional network of electronic technologies in public administration, creating the devel-
opment of e-commerce, software development up to 2010, digital switching unique
technologies, scientific-technical and investment policy, to create a stable and effi-
cient telecommunications sector, all sectors of the economy and telecommunications
technologies, information and communication technologies in the field of strategic
priorities in order to ensure the implementation of practical measures of the Cabinet
of Ministers of the Republic of Uzbekistan Ne200" 0 - number decision-made "On
June 6, 2002, on “Further development of computerization and information and
communication technologies’’.

Mobile systems and technologies, today one of the most important. All spheres
are being used and information exchange is crucial.

The convenience of using mobile applications is the ease of working with data
processing, information search, sending good fidelity.

The educational system also as well as other areas such as information and
communication technologies are being served in order to improve the quality of them
and directly used to achieve specific results of the country.

In particular, because there is no multimedia glossary based on new technolo-
gies, that meets level of modern requirements, approved and verified information
with an *.apk file formats and its practical implementation, independent users of
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multimedia systems and information technologies serves to satisfy the needs of the
use of preferred Android platform.
The aim of the article and its responsibilities. As the purpose of this article and

its responsibilities as a glossary should include a number of facilities:
. Creating the information base of multimedia glossary;
. Multimedia Information Systems;
. Multimedia technology information;
. Access to all Android devices;
. Android operating system support;
. Self-learning facilities;
. Simple and understandable producing;
. Details of the alphabet;

. Copy the opportunity to develop;
10. Technical flexibility;
11. Glossary terms known in Uzbek, Russian and English;
12. Data search function;
13. Glossary part of the design;
14. Members reported to the dispatch function;
15. Glossary logo;

Multimedia systems and technology glossary aim to develop multimedia sys-
tems and technologies that are clear and accurate information, to be able to be learnt
the meaning of the terminology and concepts, to develop an easy and simple inter-
face.

Firstly, I article theme about “Creation mobile application of multimedia glos-
sary” and I found information about that. Contents of article theme is generated
through the collected necessary information. | used software languages which are Ja-
va, Android Studio and Eclipse at the process creation of mobile application. This
process included two chapters. During the article theme work which is the process of
creation mobile application including the following steps:

- | find some references when | study article theme work;

- Making glossary at the “Multimedia” program was studied;

- Data base of glossary was formed,;

- The design of glossary was produced,;

- lcon was produced;

- The cover of multimedia glossary was produced;

- The information mobile application was entered to article theme work;
- Contents was formed,;

- *.apk file was formed,

- Prepared mobile application was copied and installed to phone and used practice;
- Instruction for users was made;

Studying given the tasks based on article work, using on the basis of learned
knowledge and skills education system of the University as well as it is important that
Is suitable modern technologies requirements of produced multimedia glossary mo-
bile application with the help and useful advice of my teachers.

©Ooo~NoO Ul WN -
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CREATING A PICTURE DICTIONARY OF THE ENGLISH AND UZBEK
LANGUAGES

(Karshi branch of the Tashkent university of information technologies named after
Muhammad al-Khwarizmi, Uzbekistan)

In Independence years in our country in the field of information and communi-
cation technology answering the informational law requirements began base data
were shaped and it is developing more. Modern requirement and standards also con-
stitution Principe according to Republic of Uzbekistan “About communication”,
“About information”, “About telecommunications”, “Laws and the other journal the
documents of law were adopted.

A picture of dictionary or pictorial dictionary is a dictionary where the defini-
tion of a word is displayed in the form of a drawing or photograph. Picture dictionar-
ies are useful in a variety of teaching environments, such as teaching a young child
about their native language or instructing older students in a foreign language, such
as in the Culturally Authentic Pictorial Lexicon. Picture dictionaries are often orga-
nized by topic instead of being an alphabetic list of words, and almost always include
only a small corpus of words.

A similar but distinct concept is the visual dictionary, which is composed of a
series of large, labeled images, allowing the user to find the name of a specific com-
ponent of a larger object.

In Education system as other fields also establishing information and commu-
nication technology and achieving the results.

For example, as the result of not having picture dictionary, based on picture
dictionary, in the level of modern requirement and field up with examined infor-
mation formations of many files are being produced. Putting into practice personals
and independent users are giving the information about important words in English
and Uzbek.

The purpose and functions of project. As the purpose and functions of project
producing picture dictionary have to have several comfort:

1. Picture and text of information having in the picture dictionary;

2. Having picture dictionary many picture files;

3. Creating words for using in everyday life;

4. Creating chance to use all computer devices;
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Creating chance to using mobile phones;

Approving operation system;

Creating comfort for independent learners;

Producing simple and understandable;

9. Creating information according to the alphabet;

10. Producing chance to copy;

11. Producing technical adaptation;

12. Supporting having many users;

13. Producing information of picture dictionary in Uzbek, Russian and English.
This project serves as a useful information to improve the knowledge of the us-

0~ OO

ers.

On the topic of “English and Uzbek pictorial dictionary producing” I carry out
experiments and gathered necessary information. Based on gathered information, the
content of my qualification work was formed. The content consists of three chapter,
in one chapter especially the critical information was created. Pictorial dictionary
producing process especially Corel Draw, Adobe Flash the means of program were
used. | put these processes in second chapter.

During the project the process of producing the means of multimedia including
the following steps:

e According to the project topic several references were studied ;
According to producing pictorial dictionary, dictionaries were studied ;
Information base of pictorial dictionary was formed,;

The design of pictorial dictionary was produced,

The cover of pictorial dictionary was produced;

The information was created in pictorial dictionary;

The sections were formed;

exe file was formed;

The instruction was produced for users.

Studying given tasks based on project, using studied knowledge and practices dur-
ing the process of educating at university, with the help and useful advice of my
teachers, it is important that produced the pictorial dictionary in English and Uzbek
suitable for nowadays requirements of moment.
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CREATING AN INFO GRAPHICS OF MULTIMEDIA TECHNOLOGIES

(Karshi branch of the Tashkent university of information technologies named after
Muhammad al-Khwarizmi, Uzbekistan)

Nowadays, it is essential to use modern technologies and multimedia in the
process of education. It was vital at the development of the state in XXI century. To-
day it is important to create the way to the modern technologies.

Conducting the first president of the republic of Uzbekistan, I.A.Karimov’s
Resolution about “The development technologies and resource” under PF-3080 in
2002 and decision of the legal office of Ministers of the republic of Uzbekistan called
“ the process of creating and developing technologies and communication” “About
resource” 561-11 11-august 2003, “Movement of electronic documents” 611-11 29-
april 2004, and the first president's “Process of Developing modern telecommunica-
tion-technologies” is considered the steps to develop AKT and spreading technolo-
gies into other aspects. In addition, to increase local authorities actions, making the
opportunity using all the services the order state and economy control, the process of
increasing the communications between manual and juridical people; “Statute and the
basely interactive state services register”” was accepted.

Educational institutions also in other fields, such as information and communi-
cation technologies, as well as those used to improve the quality of education directly
to aim results in the country. Including, lack of multimedia technology sufficient vis-
ual info graphics based on new technologies, at the level of modern requirements,
confirmed and verified data is filled with a large number of files in the development
and implementation of the educational process of multimedia systems of independent
learning and further research and a better system with the ability to work inde-
pendently needs of the service.

The aim and missions of final practical work owns such kind of requirements:
To conduct by info graphic, new modern technologies;
Owning various files art many forms;

To make using possibility at any type of computers;
Possibility placing the system of distance study;
Possibility using internet system;

To make using possibility at mobile phone;

To conduct simple and understandable;

Pictures at high quality;

To support operation system;

To create opportunities for self-learners;

YV VVVVVVVVVYY

The final practical work serves for users to increase knowledge and it can be
useful recourse creating picture dictionaries.
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On the topic “Info graphics of multimedia technologies producing” I came out
experiments and gathered necessary information. Based on gathered information, the
content of my final practical was shaped. The content consists of them chapter in one
chapter especially theoretical information created. In the process of producing info
graphics especially. 1 used Corel Draw means of graphic program. These processes
were pried in second chapter.

During article the process of producing info graphics includes the following

steps:

» According to the final practical work topic, several literature were studied;

» According to multimedia technologies info graphics were studied

» The data base of info graphics were formed;

» The design of info graphics were produced,;

» The photos were produced;

» Text information was created,;

> Size was formed;

> Pictorial files were formed,;

> Prepared multimedia technologies info graphics was used practice;

» The instructions was produced for users;
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Figure 1. Multimedia info graphics of text style.

Studying given tasks based on article, using studied knowledge and practices dur-
ing the process of educating at university, and with the help of my teachers and use-
ful advice, it is important that produced multimedia technologies info graphics is
suitable for nowadays requirements of moment.
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Sh. U. Aktamov, M.A. Toshpulatov, M.T. Payziyeva

THE IMPORTANCE OF SCIENCE AND EDUCATION USING ADVANCED
INFORMATION COMMUNICATION TECHNOLOGIES (ICT) AND
INNOVATIVE TECHNOLOGIES

(Tashkent university of information technologies)

At present, the introduction of information and communication technologies ICT
capabilities is a key issue in education in various fields. ICT not only helps us to develop
the knowledge and skills of the youth, but also to develop their personality. The role of
ICT is also remarkable in the interest of science. The considerations are also mentioned in
a number of regulatory documents.

Particular attention was paid to the Resolution of the President of the Republic of
Uzbekistan of April 20, 2017 “On measures for further development of the higher educa-
tion system”. Enhances access to higher education institutions with modern information
and communication technologies, expanding access of university students, researches to
the world education resources electronic catalogs and databases of contemporary scientific
literature, 500 million it is planned that more than UZS will be used for the provision of
educational and laboratory equipment, furniture and inventory, as well as the creation of
laboratory facilities serving all educational institutions for general use and the develop-
ment of information and communication technologies®.

In addition, the Strategy for Action 2017-2021 adopted a comprehensive program
for the development of higher education. These programs also introduce ICT in the Higher
Education system and increase the effectiveness of our educational activities.

We could not do our daily life without modern equipment like TV, radio, mobile
phones, computers and tablets. Using them, we can enrich the content of our marriage, and
ease our educational responsibilities®. ..

Now, | am thinking of young people, that elementary education is the basis of the
world of knowledge in human life. The interest to science in the future is generally the
child’s first teacher and start is dependent on literacy in the classroom.

4 April 20, 2017 Decree of the President of the Republic of Uzbekistan “On measures for further development of the
higher education system”.
S Study of the State Program on implementation of the Strategy of Action in the five priority areas of the Republic of
Uzbekistan for 2017-2021 at the Year of Communication and Human Interest. Scientifically-methodical brochure T.
“Spirituality” 2017-102.p.
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As you know today, most modern learners are able to get acquainted with the ICT
tools in the family even before they reach the threshold of public education.

They are really born in the age of information and are not yet aware of what hap-
pening around them, and they are growing up to date with modern communication
devices, computers, and other gadgets that are familiar with their function. The role of the
first teacher in shaping the initial capacities of young people to choose the correct infor-
mation about the information world is crucial. It is also important to include ICT in the
process of teaching the learner education, teaching and learning process to ICT for primary
education and the teaching of other basic subjects in the curriculum. Teachers of the
tertiary education process should have the potential for ICT in order to succeed in meeting
the requirements of time. This is one of the urgent tasks of the continuing education
system.

In general, the potential of ICT is the ability of a person to have a computer litera-
cy, both in his daily life and in his professional activities. It is no secret that today elemen-
tary school student tools and access to computer literacy.

In pursuance of the Decree of the President of the Republic of Uzbekistan from
May 21, 2004 of UP-3431 “On the State National Program for the Development of school
Education for 2004-2009” and to radically improve the system of general secondary
education, the Cabinet of Ministers on June 9, 2004, to create equal conditions for the
education of children through the gradual overhaul of the material base of rural and urban
schools, the formation of the educational standards meeting modern requirements, of the
Constitution of the Republic of Uzbekistan.

In his speeches, the first President of the Republic of Uzbekistan Islam Abdugani-
yevich Karimov said, “The future of our country depends on the future of our people on
the way to the society of our country, in the first place, our children, first of all, grow and
grow into life. We should never forget the truth, and if we are friendly, we are one person
in the interests of our people, and nobody will ever win the Uzbek people if we do not go
out of our way”.

In the above-mentioned statements, | emphasized the importance of using sci-
ence with modern ICT and innovative technologies for students.
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U. Karimov, I. Kasimov

THE IMPORTANCE OF MODERN INFORMATION TECHNOLOGIES
IN DEVELOPMENT OF DISTANCE EDUCATION

(Ferghana branch of Tashkent University
of Information Technologies, Uzbekistan)

Until now there have been made a lot of scientific researches on producing in-
novation technologies, and applying to education widely, and achieving fruitful re-
sults. Besides there is being used modern pedagogical technologies in teaching sub-
jects in all spheres of education, being prepared teaching and methodical manuals.

Distance learning - it is an opportunity to learn in an individual mode, regard-
less of time and place, the possibility of lifelong learning. In all countries of the
world, an increasing number of students studying remotely, increasing the number of
universities that use these technologies in the educational process; created a large
number of international educational institutions and etc. Modern education - is the in-
tegration of content and technology training.

Among the technological means of distance learning are three main groups:
case-technology, TV-technology and network technology.

When a case-technology training materials are completed in a special set
(case). This set is sent to the student for independent study with occasional reference
to the faculty advisors in created for these purposes Training Centers. In particular,
this group includes the traditional technology of distance learning. It is believed that
with sufficient motivation student is able to self-learn and a considerable amount of
material on a wide range of disciplines.

TV-technology, as its name implies, is based on the use of television lectures.

By networking technologies include Internet technology and client-server tech-
nology in local area networks. As Internet technology is used to provide Internet
training students teaching materials, as well as for the interaction between teachers
and students.

Internet - is a convenient and accessible source of diverse information. It opens
up new horizons in the information support of science, providing access to infor-
mation in electronic form, creating fundamentally new resources, forms of organiza-
tion and direction of research and educational activities. However, the unlimited
amount of a wide variety of form and content of public network resources, which do
not always meet the requirements of both students and teachers. It turns out that the
Internet is not enough high-quality, well-structured and available resources. This is-
sue is becoming increasingly important in self-searching scientific and educational
information.

At the same time, online distance learning technology has several significant
advantages over the other. It allows you to study on an individual schedule, having
regular contact with the teacher, other students and the administration of the training
center. Connectivity "many to many" is a fundamental difference between Internet
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technology from other distance learning technologies, creating the effect of “pres-
ence" and is generated by a phenomenon called "virtual university".

The Internet is an almost perfect technical tool for distance learning. It can de-
liver up to any student teaching material (textbook, video lectures or demonstrations
of the experiment), and even to test. Any training requires a certain organizational
and information support. Must have the following components: training center
(school) - the organizational structure of distance education; information resources -
training courses, reference, methodical and other materials; means of providing dis-
tance learning technologies - organizational, technical, and other software; teachers,
students.

The main functions that must be met to organize and maintain the proper func-
tioning of the system of distance education: support for training courses; delivery of
educational material to students; support of reference materials (library); counseling;
control of knowledge; organization of communication students (collective training).

Therefore, for a distance course requires four components that provide the edu-
cational process: information resources; means of communication; system testing;
system administration.

Provide a means of communication as a process of interaction with the stu-
dent's training center (in particular, with the teacher) and with other students, which is
important.

Means of communication are, as a rule, e-mail and interactive conference. You
can use off-line conferencing, built on the basis of e-mail, as well as modern means
of on-line communication: ICQ, NetMeeting, and others.

System testing is one of the more important components. It should provide cur-
rent control, and at the final stage to give an objective assessment of the students on
the basis of which the issue of certificates and diplomas. Here is a very important is-
sue of data protection and means of identifying students that do not allow substitution
and distortion of the test results.

The most important component of a distance course - Information Resources,
which focuses substantial part. Today, the materials on which are e-learning courses,
has a multimedia nature - text, images, video, computer animation, music and voice.
Therefore, one of the most important tasks is to organize heterogeneous (multimedia)
information in the form of a unified information system, which is a training course.

Use as a tool of the Internet and other data transmission systems "bring togeth-
er'' the teacher and students who are away from each other, closer to the traditional
distance education, in direct communication with the student teacher, lecturer with
the audience, group seminars, proven for centuries. That is why distance learning is
often called the form of education of the XXI century.
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A. Karimov, D. Abdurasulova, M. Iminjanov
INNOVATION TECHNOLOGIES IN TEACHING SPECIALTY DISCIPLINES

(Ferghana branch of Tashkent University
of Information Technologies, Uzbekistan)

As we know that at present interactive methods, innovation technologies and
information technologies have been on of important tasks in integrating in education
and teaching. Because modern technologies help the youth to gain knowledge, to
learn independently, to analyze and make conclusions on the knowledge they gained.
The announcement of the President of the Republic of Uzbekistan on “Supporting ac-
tive business, innovation ideas and technologies™ encourages every citizen to move
actively, to work fruitfully in every sphere.

For over the years of independence the Republic of Uzbekistan has carried out
fundamental, structural and substantive reforms that have encompassed all levels of
education system and its components, which were aimed at ensuring its compliance
with the long-term objectives and interests of the country, modern requirements, as
well as international standards. The appropriate legal framework reforming this sector
was created, which defined as a priority the growth of investment, as well as the in-
vestments in human capital, training of educated and intellectually developed genera-
tion, which is the crucial asset and a decisive force in the achievement of democratic
development, modernization and renewal, ensuring stable and sustainable growth of
the economy.

One of the culminating problem while creating the Democratic society is the
change of human’s education and thinking. The creation of new type of thinking, will
become the principal factor of development which is based on the directions demo-
cratic society of the person’s place and understanding the role in today’s progress.
Human is a main wealth in every nation. It can be concluded from this, the primary
way of improving nation’s wealth and power is to increase the each person’s own
creative skills. Nowadays the amount of money which are spent on education are just
not simple expenses, probably they are considered as investments which bring eco-
nomical income in a fast rate.

Innovation - is theoretically grounded, focused and practice - oriented innova-
tion. The objectives of the innovative education are:

- Ensuring a high level of intellectual and personal and spiritual development of
the student;

- Creation of conditions for mastering the skills they scientific way of thinking;

- Teaching methodology innovations in socio-economic and professional
spheres.

Nowadays required to prepare a new professional quality, society needs not
just a competent worker, and the expert, capable to self-oriented creative approach to
business, with high culture of thinking, multilateral development people.
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Many teachers of special subjects now ask, what should be a lesson for modern
students with the knowledge of the maximum of what they are given.

We need to teach students how to learn for life, and for that the teacher must be
capable of continuous updating of techniques to work with the new generation, to fit
In a constantly changing environment, encourage students in their creative approach
to the subject, using a variety of non-traditional forms and methods of teaching , in-
novative technologies.

Particular emphasis is placed on student-oriented technologies - cooperative
learning, project-based learning, technology individualization and differentiation,
multilevel training. Individualization technology is widely used in conducting train-
Ing courses with course design, graduation design. Students' progress in the protec-
tion course or research projects show performance. Collective learning technology is
used during the lessons in the form of workshops, talks, discussions, dialogues as a
result of which is the solution of the problem situation to a student, for example, on
the railways.

Training is carried out in co-operation during the laboratory and practical
works on disciplines special cycle.

Learning is based on binary Stepping organization of cognitive and practical
activities of students.

These lessons are lively, emotionally, in an atmosphere of high activity of stu-
dents and cover material more than one discipline.

Under the prism of innovative technologies change the system checks the stu-
dents in the knowledge of specialized disciplines. Modern methods of measuring the
level of training of students, focused on the use of computer technology (computer
testing), and fully meet the realities of the present, provide fundamentally new oppor-
tunities, increase the effectiveness of the teacher. A significant advantage of these
technologies is that they provide new opportunities and student. Student of the object
of study is transformed into a subject of study, consciously involved in the learning
process and make their own decisions associated with it. Forte computer test control
of knowledge is the ability to capture in the process of testing a large amount of ma-
terial, and thus get a really broad view of knowledge of the student test that allows
you to significantly increase the objectivity, the detail and accuracy of the estimation
results of the learning process.

Conducting lessons of special subjects using video, computer presentations - is
a powerful incentive to learn. Through these lessons the students become active men-
tal processes: perception, attention, memory, thinking; much more active and quicker
arousal of cognitive interest. Information technologies provide information in various
forms and thus make the learning process more effective. Saving the time required
studying a particular material, the average is 30%, and acquired knowledge stored in
the memory is much longer. Thus, the use of ICT in conjunction with the right tech-
nology training and create the necessary level of quality of education, variation, dif-
ferentiation and individualization of learning.

In this regard, the following conclusions and highlight a number of advantages
such a lesson in comparison with the ordinary:
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- Improves the absorption of new material, as a result of the predominance of
Visual thinking students easily perceive the information thus supplied;

- In the course of the students formed spatial and logical thinking;

- Naturally achieved by optimization of the pace of work of students;

- It is possible with the help of computer animation in the classroom to create a
problematic situation, resulting in a lesson assumes the character of educational
games, and most of the students increases the motivation of educational activity.

Integration of conventional lessons with a computer allows the teacher to shift
part of their work on a PC, while making the learning process more interesting, di-
verse and intense. In particular, it is faster recording process definitions, objectives,
and other important parts of the material, because the teacher does not have to repeat
the text several times (he brought it to the screen), the student does not have to wait
until it is again required him to fragment.

All this shows that the lesson using computer presentations has a higher effi-
ciency compared to a conventional lesson.

The essence of innovative technologies aimed at the formation of skills is pre-
cisely to ensure that the students of these problems, in the solution of which they
have mastered the techniques of activity.

All of the above leads to the conclusion that the major features innovative
learning can be considered:

- Intensive development of the individual student and teacher;

- Democratization of their joint activity and communication;

- Humanization of the educational process;

- Focus on creative teaching and active learning, student initiative in forming
themselves as future professionals;

- Modernization of the means, methods, technologies and facilities of learning,
contributing to the formation of innovative thinking of the future professional.

In conclusion we can say applying innovation technologies are the main factor
of the development of the country. We think that every citizen must be initiative and
active in accelerating the process of applying innovation technologies.
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R.X. Maxamadov, M.A. Toshpulatov, M.T. Payziyeva

TARGETING THE AFFECTIVE STATE OF STUDENTS STUDYING
MATHEMATICS ON A WEB-BASED ILE

(Tashkent university of information technologies)

In this paper, we discuss that diagnosing and taking appropriate action based
on students' motivation and effort, as well as other affective characteristics, is an im-
portant part of effective ILEs. Acknowledging that a student's affective state is influ-
enced by the environment and didactical situation, we conduct research by employing
an already integrated web-based environment, namely walls, which students consider
part of the teaching and learning process. The system's use and ongoing evaluation
permits more realistic research on affective aspects which will be conducted by em-
ploying appropriate motivational theories and student models. Keywords is affective
characteristics, modelling effort and performance, mathematics.

Lately, one of the main AIED issues has been intelligent learning environments
(ILEs) that would teach and assist learning by targeting not only the cognitive, but
also the, affective state of the student. Recent research and relevant literature ob-
serves the importance of these aspects. Our focus lies on systems' ability to diagnose
and take action based on characteristics such as motivation and effort, in particular
for mathematical domains. On the other hand, developing such educational systems is
difficult due to the existence of numerous conflicting theories, and the complexity of
evaluating them because of the influence of the didactical situation in the way stu-
dents appreciate and interact with educational software. Particularly for mathematics
the influence is stronger because of the importance of the accurate display of nota-
tion, the difficulties in inputting answers and the existence of multiple correct an-
swers. All these should neither be neglected nor held as assumptions as they can easi-
ly lead to erroneous results. Therefore, we argue that it is better to investigate such
issues in a specific context. Conveniently, the first author's occupation and interests
involve the development of interactive materials for the teaching of mathematics as
additional support to science and engineering students. This group of students is in-
triguing, mainly because they carry traceable misconceptions from school, they have
diverse backgrounds, undertake different degrees and yet they attend the same mod-
ules.

To support these students, the School of Mathematics has integrated the web-
based environment walls that contains interactive parts (multiple choice/response
questions, self-practice questions) and embedded exploratory activities, which em-
ploy an adaptation of Dante’s mechanism as described. These provide context sensi-
tive feedback at a text area at the bottom of the browser while students are able to ask
for help or what to do next via a help button. The type of help students can get, is cur-
rently 'naive’ as it has only the ability to suggest material according to predefined
goals, prompts students not to abandon a page when they have not completed it, and
it is based on several assumptions such as the reason that students ask for help. On
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the other hand, particular attention was given during the development of the system
to take into account students' needs through iterative pilot tests, careful observations,
and students' interviews. For instance, both the feedback frame and the main window
use appropriate mathematical notation and students can provide answers using their
usual mathematical notation and not linear format which was proven to be confusing
for them and obstructed their learning (together with our research in affective aspects
as they were often frustrated and demotivated because of that).

Preliminary results and further work is the fact that it is now applied and in
constant use makes students value its very existence: support for their studies and not
an experiment in which they are called to participate. This allows detailed observa-
tions on students behave our and reactions, the evaluation of long-term retention and
more realistic results. For brevity we cannot elaborate on the results, which show that
the feedback and even the naive suggestions are closely followed by most of the stu-
dents perceiving it as additional support during their interaction, but rather emphasize
the fact that the logging facilities of walls permit detailed analysis of students' inter-
actions, which often involve actions that might not have been taken in a strictly con-
trolled experiment. These observations will facilitate further research on how to mod-
el effort, performance and generally their interaction with the system. Of course dis-
entangling effort from the rest of the affective characteristics is a rather difficult task.
Therefore, as a general framework, we propose to use de Vicente's model and aspects
of the planner described to regulate the instruction. In addition, in order to be able to
evaluate the system in reality, it will be enhanced with a model that takes into ac-
count cognitive aspects and students abilities. For instance, Active Math's student
model fits particularly this description (especially since its designed for mathematical
domains) and considering its usefulness as a framework we have already attempted to
incorporate aspects of its API. The results from our preliminary data could inform the
design of a “diagnose” of effort, performance or other characteristics (such as sensory
interest). This analysis will be improved by a qualitative study to investigate what
students perceive of their interaction. The latter, in conjunction with the paradigm
where experts were questioned about students' interaction should inform further the
design of a motivational component and the actions the system should take but also
result to some insight into issues related to mathematics education where affective
aspects are often neglected.

M.R. Khalikova

THE NEW METHODS OF TEACHING ENGLISH

(TUIT Karshi branch. Uzbekistan)

There are many methods of teaching languages. Some have had their heyday
and have fallen into relative obscurity; others are widely used now; still others have a
small following, but contribute insights that may be absorbed into the generally ac-
cepted mix.
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The grammar translation method instructs students in grammar, and provides
vocabulary with direct translations to memorize. It was the predominant method in
Europe in the 19th century. Most instructors now acknowledge that this method is in-
effective by itself. It is now most commonly used in the traditional instruction of the
classical languages.

At school, the teaching of grammar consists of a process of training in the rules
of a language which must make it possible to all the students to correctly express
their opinion, to understand the remarks which are addressed to them and to analyze
the texts which they read. The objective is that by the time they leave college, the pu-
pil controls the tools of the language which are the vocabulary, grammar and the or-
thography, to be able to read, understand and write texts in various contexts. The
teaching of grammar examines the texts, and develops awareness that language con-
stitutes a system which can be analyzed. This knowledge is acquired gradually, by
traversing the facts of language and the syntactic mechanisms, going from simplest to
the most complex. The exercises according to the program of the course must untir-
ingly be practiced to allow the assimilation of the rules stated in the course. That sup-
poses that the teacher corrects the exercises. The pupil can follow his progress in
practicing the language by comparing his results. Thus can he adapt the grammatical
rules and control little by little the internal logic of the syntactic system. The gram-
matical analysis of sentences constitutes the objective of the teaching of grammar at
the school. Its practice makes it possible to recognize a text as a coherent whole and
conditions the training of a foreign language. Grammatical terminology serves this
objective. Grammar makes it possible for each one to understand how the mother
tongue functions, in order to give him the capacity to communicate its thought.

The direct method, sometimes also called natural method, is a method that re-
frains from using the learners' native language and just uses the target language. It
was established in Germany and France around 1900. The direct method operates on
the idea that second language learning must be an imitation of first language learning,
as this is the natural way humans learn any language - a child never relies on another
language to learn its first language, and thus the mother tongue is not necessary to
learn a foreign language. This method places great stress on correct pronunciation
and the target language from outset. It advocates teaching of oral skills at the expense
of every traditional aim of language teaching.

According to this method, printed language and text must be kept away from
second language learner for as long as possible, just as a first language learner does
not use printed word until he has good grasp of speech.

Learning of writing and spelling should be delayed until after the printed word
has been introduced, and grammar and translation should also be avoided because
this would involve the application of the learner's first language. All above items
must be avoided because they hinder the acquisition of a good oral proficiency.

The audio-lingual method has students listen to or view recordings of language
models acting in situations. Students practice with a variety of drills, and the instruc-
tor emphasizes the use of the target language at all times. The audio-lingual method
was used by the United States Army for "crash™ instruction in foreign languages dur-
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ing World War Il. Due to weaknesses in performance, audio-lingual methods are
rarely the primary method of instruction today.

Communicative language teaching (CLT) is an approach to the teaching of
languages that emphasizes interaction as both the means and the ultimate goal of
learning a language. Despite a number of criticisms, it continues to be popular, par-
ticularly in Europe, where constructivist views on language learning and education in
general dominate academic discourse.

In recent years, Task-based language learning (TBLL), also known as task-
based language teaching (TBLT) or task-based instruction (TBI), has grown steadily
in popularity. TBLL is a further refinement of the CLT approach, emphasizing the
successful completion of tasks as both the organizing feature and the basis for as-
sessment of language instruction.

Language immersion puts students in a situation where they must use a foreign
language, whether or not they know it. This creates fluency, but not accuracy of us-
age. French-language immersion programs are common in Canada in the state school
system as part of the drive towards bilingualism.

Paul Rowe's minimalist/methodist approach. This new approach is underpinned
with Paul Nation's three actions of successful ESL teachers.[citation needed] Initially
it was written specifically for unqualified, inexperienced people teaching in EFL situ-
ations. However, experienced language teachers are also responding positively to its
simplicity.

Language items are usually provided using flashcards. There is a focus on lan-
guage-in-context and multi-functional practices.

Directed practice has students repeat phrases. This method is used by U.S. dip-
lomatic courses. It can quickly provide a phrasebook-type knowledge of the lan-
guage. Within these limits, the student's usage is accurate and precise. However the
student's choice of what to say is not flexible.

Code switching, that is, changing between languages at some point in a sen-
tence or utterance, is a commonly used communication strategy among language
learners and bilinguals. While traditional methods of formal instruction often dis-
courage code switching, students, especially those placed in a language immersion
situation, often use it. If viewed as a learning strategy, wherein the student uses the
target language as much as possible but reverts to their native language for any ele-
ment of an utterance that they are unable to produce in the target language, then it has
the advantages that it encourages fluency development and motivation and a sense of
accomplishment by enabling the student to discuss topics of interest to him or her
early in the learning process -- before requisite vocabulary has been memorized. It is
particularly effective for students whose native language is English, due to the high
probability of a simple English word or short phrase being understood by the conver-
sational partner,

Blended learning combines face-to-face teaching with distance education, fre-
guently electronic, either computer-based or web-based. It has been a major growth
point in the ELT (English Language Teaching) industry over the last ten years.
Some people, though, use the phrase 'Blended Learning' to refer to learning taking
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place while the focus is on other activities. For example, playing a card game that re-
quires calling for cards may allow blended learning of numbers (1 to 10).

Tutoring by a native speaker can be one of the most effective ways of learning.
However, it requires a skilled, motivated native tutor, which can be a rare, expensive
commodity. That tutor may draw on one or several of the above methods.
New online offerings allow for language tutoring over the internet.
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O.V. Porubay, M.V. Lazareva

TEACHING PROGRAMMING IN HIGHER EDUCATION USING
INFORMATION AND COMMUNICATION TECHNOLOGIES

(Fergana Branch of Tashkent University of Information Technology named after
Muhammad Al-Khorazmi)

Introduction

The actual problem of today's education is preparation of individual, freely
adaptable enough in today's complex world, able to realize their interests, abilities,
and claimed to be useful in modern life. The most important role in this matter is giv-
en to enhance the cognitive activity, development of creative abilities of students,
which is one of the conditions for their successful socialization. Future demands from
today's students a wealth of knowledge in the field of information and communica-
tion technologies. Already proposed jobs require quite a considerable amount of
computer knowledge, and this volume is growing, expanded and updated. Students
should acquire the necessary skills in the application of information and communica-
tion technologies, as they penetrate deeper into our lives. Information and communi-
cation technologies are having an increasing impact on all spheres of human activity.
The use of such technologies in education can improve the performance of teachers
and students enhance the effectiveness of teaching and learning. Such knowledge in-
cludes the ability to work with information to solve common information tasks with
the help of modern public information resources (tools and resources). The learning
process is largely based on the information. Information processing and communica-
tion have always been and remain the main types of training activities.

One of the major challenges facing education is mastering studying information
and communication technologies to develop skills to work with information. It is ob-
vious that, using only traditional training methods can not solve this problem. There-
fore, in the present time, there is the need to organize the learning process based on
modern information and communication technologies, where the sources of infor-
mation are increasingly using electronic means. Another argument in favor of the use
of information technology in the learning process is fast and efficient control of
knowledge of students. This form allows you to submit the material as a system of

1195



gﬁ? International Scientific Conference Proceedings PIT 2018

“Advanced Information Technologies and Scientific Computing”

support images of bright, full of structured information in a comprehensive algorith-
mic order. In this case, different channels are utilized enrolled perception that enables
information not only to lay to the facts, but in the form of an associative memory of
students.

The purpose of the task

In the USSR, the training of engineers in many universities was mostly report-
ed some theoretical information and decision training, that is formalized, task - de-
sign of products or parts of products based on this information. Currently relevant to
this issue has changed, and the preparation of software engineers is very specific,
since programming is a key tool for the development themselves information and
communication technologies, which allows to penetrate task deeper into all spheres
of human activity. | understand the need for serious practice and produce a certain
experience. The activity cannot be a programmer to start "from scratch”. This part use
pre-engineered, and its work with a prototype or a stranger. In addition, the work of
such expert is searching for information, testing and test changes. Therefore, the main
task of teaching these subjects is the training of specialists even with a modest, but
the experience and actual results obtained by them. The conclusion is:

It requires a close relationship between the university and industry, various re-
search institutes and design bureaus of various kinds.

In my opinion, teaching programming teaches the student to search for infor-
mation, to the interaction with colleagues (including with specialists in other areas),
to the construction of formal models of real events and situations to work with proto-
types and blocks (program libraries), testing ( testing) and time-consuming finding
and fixing errors. Therefore, it can be useful in the preparation of all experts and en-
gineers, and scientists. And in all areas, since the skills listed are common. Of course,
it must be sufficiently specific training program. On the one hand, it should be based
on the appropriate level of thinking, psychology and motivation of students, on the
other hand, it should give more practical training, and for a limited time. The training
aimed at the development is general engineering and general scientific skills - search-
ing for information, interaction with colleagues, building models, prototypes and
working with blocks, testing, finding and fixing bugs.

But there is another important point to be considered. By studying the different
software products, the student sometimes not even think about how to make these
software products, by what means, how they function. That is, various information
technologies are a kind of "black box" in the understanding of the student. It is known
that the effective use of any means of processing material (e.g, any tools) need to
know how it is arranged and from which it is made. Then we can know exactly where
and how this tool can be used, it is possible to understand the patterns of use of the
funds to the correct job quickly and competently to solve these problems. When using
information technologies also need to first explain how, for what purpose and by
what means this technology is made; only then can we talk about the efficient use of
the proposed package, which is based on an understanding of the principles of, the
laws of creation and, consequently, the rules of use. Only a systematic approach to
the study is able to form a coherent picture of the world.
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Equipping educational system information and communication technologies is
one of the tasks of modernization of the higher education system. This system is built
into the online world, close to the growing needs of the country's economic develop-
ment. Variability of content, organizational forms, methods of training, depending on
the cognitive needs, interests and abilities of students is important at all stages.

Function module

Research in this area led to the conclusion that weakest students have time to
do a little bit using a new information and communication technologies, but get satis-
faction from their academic work. Strong students have the opportunity, without
waiting for the comrades to take the initiative and go deeper in the search operation.
A big helper in this matter may become the electronic whiteboard. Students can see a
large color images, visual program, the process of programming all stages of prepara-
tion, inspection programs and the result of the program. When using a conventional
interactive whiteboard lesson becomes more spectacular, more dynamic lesson, opens
the possibility of video-action and video interaction. Students can immediately show
the work of the program, the results achieved and to ask questions. The teacher can
draw attention to the different sections of the program, show alternatives, explain the
unclear point, compare the work of the various options and to carry out comparative
analysis. At the same teacher, using minimal effort on their part, may reside in the in-
formation field of any industry. Clearly shows all the positive aspects of the conduct
of the activity:

Increases the motivation of students to educational activity, there is a revitali-
zation of training, expanding possibilities of differentiation and individualization of
the learning process, it is possible to obtain an independent learners additional
knowledge.

The introduction of information and communication technologies in the learn-
ing process the following problems occur:

« transformation of the training course for its computerization;

« organization of educational process with the use of a computer;

* by what means, and how to control knowledge, assess the level of consolida-
tion of skills and abilities;

* What information and communication technologies used for the realization of
pedagogical and didactic problems.

When teaching the disciplines of programming, all these problems in connec-
tion with the specifics of subjects addressed in one way or another. Any program-
ming is closely connected with the computer and uses it. The learning process itself is
unthinkable without the use of a computer. Control lucid and clear - the work pro-
grams and the results obtained; fixing the level of skills and knowledge - and the lev-
el of complexity of the program. Teacher provides learning process by using materi-
als which are called means of education. And one of the means of teaching program-
ming (a conclusion suggests itself) - a computer. The same computer is an essential
part of information and communication technologies.

Electronic textbooks promote them thoroughly and in detail to provide learning
material, breaking it into small blocks, with optimum information richness and clari-
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ty, and to combine this division into small blocks structuring. In addition, online tuto-
rials allow you to use features not available in the usual poster - is the animation of
individual elements, the use of audio and video elements. And again - the discipline
of programming are perfectly combined with e-learning aids, because they them-
selves are the product of programming: a clear demonstration of the modules and
parts of the program, the possibility of multiple repetition, each time minor changes.

This processes of change in the system of education linked, in addition, with
the introduction of new technologies of education. Along with the traditional educa-
tion system and successfully developed a new form of education - distance. Distance
learning, maintaining educational technology, methods, forms. It means of traditional
training, extensive use of arrays of educational Internet, information and communica-
tion technologies. Disciplines programming well with this form - in fact the result of
the program need to get yourself trained, you can ask questions, clarify unclear point.
In the Internet a lot of different forums of programmers to help overcome the prob-
lem, consider this situation.

Conclusion

Summarizing all the above, conclusions can be drawn:

The student must master the complex knowledge, skills and abilities to develop
those personal qualities that will ensure the successful implementation of profession-
al tasks and comfortable functioning in the information society, in which information
is crucial efficiency.

It is necessary to increase the level of training by improving learning technolo-
gies and the widespread introduction in the educational process of e-learning tools
and technologies, interactive learning, providing access to new sources of knowledge
and conduct operational control of mastering the material students. For the develop-
ment of these areas using modern information technology, by which creates informa-
tional and educational environment on the basis of which the remote learning and ed-
ucational management in general. Programming itself is already part of these areas.
The student ceases to be a passive listener and engage in active cognitive activity, and
the teacher becomes the coordinator of the educational process.

Information and communication technologies play an increasingly important
role in human society. They penetrated into all areas of activity. To service the public
needs in the automation of labor, storage, communications and other fields, develop-
ing and programming. If before the programming was used only to create programs
for the automation of computing processes, but nowadays they are used for different
tasks, and the implementation of various projects.
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VIRTUAL LABORATORY AS A MEANS OF IMPROVING THE QUALITY
AND EFFECTIVENESS OF EDUCATION STUDENTS IN HIGHER
EDUCATION

(Fergana Branch of Tashkent University of Information Technology named after
Muhammad Al-Khorazmi)

Introduction

At present, the computer plays a particularly active role in training: from a
means used only for classes in computer science, computer turns into an assistant lec-
turer in lectures, seminars, practical and laboratory classes.

The use of computers in teaching allows you to:

* activate the cognitive activity, to reach a higher level of perception and learn-
ing. The perception of the unusual and bright quality of information contributes to the
formation of interest in the subject, the desire for self-learning, provides the basis for
development;

* implement the ideas of individual approach in the learning process;

* prepare students for active work in modern conditions;

* assist teachers in organizing proper monitoring, provide an objective assess-
ment of students;

» to create conditions for the development of creativity, logical thinking,
memory. Maintain a dialogue with the computer requires students the ability to ana-
lyze, to take independent decisions, as well as care and accuracy.

Since the introduction of computer technology in education is an objective and
inevitable process, which is the result of scientific and technical progress, the prob-
lem of virtualization training as a means of implementation of this is really important.

In today's world, the educational process becomes more effective when using
interactive, multimedia rich educational resources to ensure active learning methods.
Well these requirements correspond to educational resources and virtual reality sys-
tems. In my opinion, an example of such electronic resources are virtual labs that can
simulate the behavior of real-world objects in a computer learning environment and
help students acquire new knowledge and skills in science and natural sciences, such
as chemistry, physics, mathematics, computer science, biology.
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Applications of information technology in education depend on the specifics of
a particular discipline, as well as the level of technical and programmatic support to
the course.

One of the types of software used in the preparation of students in various spe-
cialties are simulation and modeling software tools.

Virtual Labs allowing to simulate the behavior of real-world objects in a com-
puter learning environment and providing assistance to students in independent mas-
tering new knowledge and skills to attract attention of educators. According to many
professionals working in this direction, the virtual laboratory is an "integrated infor-
mation environment, including training, educational, practical, reference, control and
training, and test and control materials."

Under the virtual laboratory is meant a set of programs or software and hard-
ware, as well as a set of documentation for their use, allowing to carry out the exper-
iment completely or partly on a mathematical model.

The purpose of the task

The combination of virtual reality and makes extensive use of students and
help the scientific literature, teaches to think independently and make decisions, en-
courages self-education and allows you to discover their creative potential.

One of the goals of the virtual labs - the desire for a comprehensive visualiza-
tion of the processes under study, and one of the main tasks - to provide opportunities
to prepare the student to the most complete perception and understanding of their es-
sence.

Virtual laboratories help to enhance the visibility, interactivity, as well as the
formation of cognitive and creative activity of students.

Virtual lab can simulate objects and processes of the world, to provide access
to real laboratory equipment.

Simulation of electronic devices in the computer lab or at home, and visualiza-
tion of the results in the form of charts, graphs, characteristics, indications of virtual
instruments contributes to a better understanding of the subject. Experiments on
models complement and extend the real physical experiments, t. To. Enable us to in-
vestigate the situation intolerable for the navigation tests, allowing a deeper grasp of
the essence.

It should be noted the economic efficiency of simulation and modeling soft-
ware.

Function module

The main objectives of the virtual computer lab, in my opinion, are:

* development of complex corporate and other software, to carry out its task of
creating a cycle of virtual servers: Deploy and configure the software, as well as its
use in problem-oriented practical examples to form professional competence and de-
velop a constructive, analytical and systematic thinking of students;

* organization of research projects involving the potential of leading IT compa-
nies;

» practical implementation of the educational process of the University of public
products and information technologies at IBM, provided the school / university with-

1200



(@Q Tpyobl MexgyHapoaHOW Hay4YHO-TEXHUYECKOM KOHbepeHLmn

NAT 2018
«[epcnekTBHble HMOPMALIMOHHbIE TEXHONOrNN»

in the framework of academic initiatives for core subjects / specialties and areas of
training graduates. This area has been successfully tested by teachers of our universi-
ty;

* case studies within seminars. This area was used by me in the direction of pre-
paring students "Information Technology" in subjects "Multimedia Systems and
Technologies"”, and "Digital Image Processing";

» allowing the remote use of enterprise software and other software used in the
educational process, for self;

 Conduct training to improve skills;

* preparing pupils, students and post-graduate students to participate in presenta-
tions at conferences and competitions at various levels with the publication of the re-
sults of scientific research.

The use of virtual labs enables:

* initiate a large enough interest among the students, along with available to
them;

* enhance the effectiveness of the training sessions, the assimilation of educa-
tional materials, as well as the effectiveness of training as a whole;

« reduce the time spent on preparation for classes;

» demonstrate during class experiments that can not be put in real life;

* organize an individual approach to the student.

Working in a virtual lab allows no large material costs to complete any deci-
sions to select the optimal path, and then implement it.

Stressing the benefits of a virtual laboratory, we can assume that this means
that "significantly reduces the time to develop teaching materials and to focus on the
study of the theory and methods of analysis of the results.” Having studied the peda-
gogical literature on this issue, | can say that virtual information and educational la-
boratory:

» used as an effective learning tool, not replacing any of the teacher in the learn-
ing process, providing for the student the freedom to choose the pace and path of
learning with elements of self-learning and self-control;

* combines the advantages of a good tutorial with computer capabilities, making
it possible to store large amounts of information, clarity, a combination of text,
graphics, audio and video information.

The main advantages of laboratory tasks in a virtual laboratory include:

« illustrations and confirmation of the validity of the studied laws;

» the possibility of self-assembly schemes, the calculation of the parameters and
monitoring processes;

* ensuring complete safety of the experiments, and clean air in the classroom;

» the possibility of individual performance tests, which can not but affect the de-
velopment of independence of pupils, their design skills and technical ingenuity;

 implementation of virtual labs during class time eliminates the barrier between
the theoretical and practical sessions, thereby increasing the efficiency and quality of
training, activization of independent informative activity of students;
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* Information and educational virtual laboratory provides wide opportunities in
the experiments the research nature, which allow to use them as a supplement to the
real laboratory facilities in certain, methodically justified situations;

» computer laboratory provides students personal experience in dealing with un-
usual and problematic situations.

Conclusion

The main value of the virtual labs is its substantive content. Excellent naviga-
tion, color palette, fast loading and high reliability of the virtual experiments are only
auxiliary elements transfer and adaptation of knowledge. Virtual labs are "empty ta-
ble", in which a student with special instruments can create lab facilities, arrange
them as necessary to each other, to establish links between objects, set their initial
values. In fact, a laboratory can create virtual based on the same laboratory module
different interactive model.

Thus, the virtual process in today's secondary education is directed to the use
of a rich pedagogical potential of traditional training provided transferring it to a new
level - the level of virtual computing. In addition, the study of new areas of
knowledge through educational simulations in a virtual information-educational la-
boratory the students activated self-employment in the knowledge of the phenomena
of the world, forming the ability to independently find solutions to emerging prob-
lems in the process of life, readiness to apply this knowledge in practice. Consequent-
ly, the use of virtual laboratories, contributing to the development of independence of
pupils, is an integral part of the success in the implementation strategy of the elec-
tronic educational computer products.
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DEVELOPMENT OF INFORMATION TECHNOLOGIES IN MODERN
PRODUCTION AND FORMATION OF SOCIAL ACTIVE PERSON
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(Ferghana branch of Tashkent University of Information Technologies, Uzbekistan)

One of the culminating problem while creating the Democratic society is the
change of human’s education and thinking. The creation of new type of thinking, will
become the principal factor of development which is based on the directions demo-
cratic society of the person’s place and understanding the role in today’s progress.
Human is a main wealth in every nation. It can be concluded from this, the primary
way of improving nation’s wealth and power is to increase the each person’s own
creative skills. Nowadays the amount of money which are spent on education are just
not simple expenses, probably they are considered as investments which bring eco-
nomical income in a fast rate.

According to the prediction of scholars, in 21 century there will be vast
invention’s epoch in the following spheres, humanity, notably psychology, pedagogy,
humanitarian and social subjects. This process discovers the new knowledges about
person’s reserve, hidden and blur capabailities for us. So, there will be change in per-
son and his education, nurture and the meaning of education.

These days one of the most important task is connected with the globalization
and the development of information communications. “Globalization at first is the
acceleration of life pictures. As every social event has advantageous and
disadvantageous side, globalization process is not an exception”.®

It is important to note that, Globalization has very wide meaning as a scientific,
scientific and philosophical, lifestyle. From general point of view, this entirely new
process with the new sort of meaning of social — political and natural — biological
origination of global environment at the same time, current national and local prob-
lems are beginning to change to the level of Global village’s challenge.

Nowadays, globalization process is being seen obviously in information arena.
Notably, information is going on with the help of globalization which are extremely
connected.

“At this moment the global tendension of event and processes in the world
leads to improvement in impact between one another among nations and countries. In
today’s world look through the mankind history from another perspective like civili-
zation processes, different types and levels of them takes the higher position™”.
Actions in the modern information arena are so fast that, it is impossible to look at
simply, the event has been occurred very far from here, we do not have contact.
According to the politicians, Globalization is a improvement of dependence,
relationship of whole zones and even economical integration of continents as well as
production and exchange in all nations. Today it is impossible to imagine any
nation’s prosperity without information technologies.

The definition of technology has been entered to science in 1872 with the same
pace of technological prosperity. Technology means from Greece techne — art, logos

6 |.Karimov. Lofty spiritual is an insurmountable strength. Tashkent, “Manaviat”, 2008 year, 24-page
" M.Nazarov and so on. Training of educational perfection and national idea of youth. T., 2010 year,
23-page
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— skill. “Technology” term has been developed and revolutionized in every period by
keeping its uniqueness. “Pedagogic technique” can be understood as a pedagogic
mastery, skill in education process. It can be any activity or technique, or art. Art is
based on inner feeling, technology is based on science.

Upbringing — education process is first of all “development” and “maturing”. If
we pay attention to those meanings “development” is a change, whereas “change” is
seen in every person’s life in a positive or negative way. Moreover “development”
term of course belongs to human’s all life activity, notably includes distance from
cradle to grave. “Maturing” — is a development of education under the outer
environment influence, notably social environment, family or exact social group. The
development of person is scrutinized during his lifestyle, whereas maturing takes its
place by first step of its life activity. So that, the most crucial side of education
process is a “person formation”.

It is also interesting to note that, social activism is a characteristic that every
person has. Because person is a social conscious creature. All human characteristics
in person are mainly developed and educated with the help of social factors. Because
of the discrepancy of different social factors which have impact on person, social ac-
tivist also finds himself in its whole universe.

It is obvious that, social activism is a wide ranged concept, it is explained as
following: it is a role of every person’s life and existence, social reality, the change
which is seen in it, attitude towards news. The comprehension of factors of
developing and educating of social avtivism is done by pedagogy, psychology and
social subjects. It can be said from this, social activism is a philosophical as well as
sociological problem.

According to the sociological and psychological researches, social avtivism in person
is based on understanding himself and management over himself. From this can be
concluded, understanding himself and management over himself at the same time explain
the educational perfect in person as well as healthy lifestyle. So that, understanding
himself, management over himself, person and society prosperity.

The origination of human personality is a rare sociological news. In that case, the
prize proportionality between family and society is the intellectual prize of socity. It is
true that, after being developed of social person he will be indeed for understanding him-
self and for educating. For person understanding his responsibility before the society,
parents and community plays great role. After forming person’s personality, there will
work powerful mechanism which controls it’s the effect of social environment and which
develops itself.

Originating social active person and using new methods and equipments by using
information communication, in the usage of pedagogical techniques.

In that case there should be realized the following tasks:

- Active person’s main character —knowing foreign languages;

- Materials which are being taken from the Internet should be separated whether it is
right or wrong;

- Pay attention to teacher’s activity;

- It would be better to use new interactive method, pedagogical techniques in the lesson.
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According to rules of the Republic of Uzbekistan Constitution
- In the education accomplishment of youth, the role of our great ancestors in educa-
tion-upbringing methods and footages about them is very high.

References
1. l.Karimov. Lofty spiritual is an insurmountable strength. Tashkent,
“Manaviat”, 2008 year.
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H.D. A6aypaxumona, A.K. Mup3aaxmenosa

METOAMYECKAA ITOAI'OTOBKA ITPEIIOAABATEJII MATEMATUKU
B PECIIYBJIMKE Y3BEKMCTAH

(TamkeHTCKUN HHCTUTYT UHKEHEPOB
YKEJIE3HOIOPOKHOTO TpaHCHOpTa, TalIKeHT)

VYkpemienue corpyaaudectBa PecyOinuku Y30ekucTaH ¢ pa3BUTHIMU CTpaHa-
MH TIPOMCXOJHUT BO BceX cdepax, B TOM 4yuciae U oOpazoBarenpHO. Ilocnennss
pelycMaTpUBAET B IIENSAX COBEPIICHCTBOBAHMS 00pPa30BaTEIbHO-BOCHUTATEIHLHOTO
npoliecca, NOBbIEHUsI ero 3(P(PEeKTUBHOCTH U UCIOJIb30BAHUE COBPEMEHHBIX Yy4eo-
HO-TEXHWYECKHX cpencTB. OCHOBHBIMH 3aJauaMH OOYYEHHUS COBPEMEHHOCTH SIBJIS-
10TCs: o0OecreyeHne MPEeeMCTBEHHOCTH W TIOCTIEOBATEIbHOCTH 3BEHBEB HETPEPHIB-
HOTO 00Opa3oBaHus, OOHOBJIEHUE COJIEPKAHUS 00pa30BaHUs MO YYCOHBIM JUCITUTLIN-
HaM, BHEJPEHHE B Yy4eOHBIM MpoilecCc OOHOBIEHHBIX TOCYAAPCTBEHHBIX 00pa3oBa-
TEJBHBIX CTAHJAPTOB U MOJEPHU3UPOBAHHBIX YUYEOHBIX MporpamMM. A Tak»e BOCITH-
TaHUe OYIyIIUX YUUTENIEeH B AyXe HAIIMOHAIBHBIX U OOIIEUETIOBEYECKUX 1IEHHOCTEMH,
MOJATOTOBKA K MOCTEAYIOIMIEMY BOCIIUTATEILHOMY MPOIIECCY, JEMOKpATH3alUs U TY-
MaHHU3aIMs TIeIarornuyeCKuX OTHOIIEHUH B BBICHIUX IEarorHYecKux o0pa3oBaTeib-
HBIX YUPEKICHUSIX, POPMUPOBAHUE U PA3BUTHE METOJIUYECKOM MOJITOTOBKH OYIy-
X YYUTEJIeH MaTeMaTUKH B TyXE COBPEMEHHBIX TPEOOBaHUIA.

Cucrema mpodeccrnoHaIbHOM MOATOTOBKY CIICIIMATINCTA B MEBY3€ CUIBHO 3a-
BHUCUT OT CYIIHOCTH TpencTosimeil chepbl ero mpodhecCHOHATBHOU NeATEThbHOCTH,
U1 KOTOPOW OCYIIECTBISIETCS] MOJATOTOBKa crienuaiucta. [Ipomecc mpemnomaBanus
MaTeMaTUKH B CPEIHUX CIEIUAIBHBIX W MPOGECCHOHANBHBIX 00pa30BaTEIbHBIX
YUPEXKICHUSAX PeCcyOIuKN sBISETCS TAaKOTO poja 00JacThio, T.K. MPEmojaBaTellto
MaTeMaTHUKH MPUXOJUTCS padoTaTh B MOJO0HOM cpee.

[TpoucxomsT cephe3Hble U3MEHEHHUS B COJIEP)KAHUH MAaTEMaTUYECKOro 00pa3o-
BaHMsI B CpEIHUX 00I1e00pa30BaTENbHbIX MKOJAX U CPEAHUX CHEIUATBHBIX MTpodec-
CHOHAJIBHBIX 00pa30BaTEIbHBIX YUPEKICHUAX HalIel cTpaHbl. MacmTaObl 3TUX W3-
MEHEHUI TaK BEJUKH, YTO OHM B KOPHE MEHSIOT MPEICTABICHUS O ACATEIHHOCTU
MIPETNo/IaBaTelisi MAaTEMAaTUKN M BBIIBUTAIOT BCE HOBBIC TPEOOBAHMS K €r0 MOATOTOB-
Ke.
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Korma roBopsaT 0 MOArOTOBKE MpenojaBaTeils MaTEMaTUKH, MPEXKIE BCETO,
UMeeTcsl B BUIy ero oOpaszoBarenbHbIi acniekT. HecMoTpst Ha 310, HEOOXOAUMO OT-
METHUTh, YTO TOJArOTOBKA IpernojaaBaTens B cepe mpodeccroHanbHOl negaroruyie-
CKOM JIesITeIbHOCTH HE MEHEE Ba)KHa, YeM MOJIOTOBKA MO0 MaTeMaTH4YeCKOW JUCIIH-
IUTMHE B 1eJoM. MIHBIMM ClIOBaMHM, MOATOTOBKA MpENoaaBaTessi MaTEMAaTUKH — 00Y-
YeHHUE, HAIIPABJICHHOE Ha OYIymIyIo MpodheCCHOHANBHYIO ACSTEIBHOCTh, B KOTOPOH B
PaBHOM Mepe 3HAaYMMEBI KaKk 00pa30BaHME, TaK U Npo(ecCHoHaIbHbIN aceKkT. B Bbic-
meM 00pa3oBaTeLHOM 3aBEJICHHUH IOJATOTOBKA TMPENOAaBaTelsl MAaTEMAaTHKH OCY-
IIECTBJISETCS 10 TPEM OCHOBHBIM HAITPaBJICHUSAM: OOIIEKYJIBTYPHOMY, HHTEIIICKTY-
aTbHOMY M MO MPEIMETHOMY Marepuaiy (maremartuke). Kpome Toro, oOs3arenbHa
o0111asi ICUXOJIOTO-TIe/laroruyeckas MoAroroBka. Ha mocienHux Kypcax OCyIlecTB-
JSIeTCS METOJMYECKasi MOATOTOBKA K JCSATEIBHOCTU IMPENnojaBaTesis MaTeMaTHUKU B
00111e00pa30BaTeNbHBIX MIKOJAX U CPEIHUX CIEIUATBHBIX MPOPECCHOHAIBHBIX 00pa-
30BaTENIbHBIX YUPEKICHUSAX Ha mpodeccHoHaIbHOM ypoBHE. [laHHOE HampaBlieHHE
MOATOTOBKY MPENO/IaBaTeNsl MPUHATO HA3bIBATh METOIUYECKUM.

B Hacrosiee BpeMsi B BBICIIUX MEIaroruyeckux 00pa3oBaTeNbHBIX YUpEKIe-
HUSAX METOAMYECKas MOATOTOBKA MPENoaBaTesi MATeMAaTUKU — ATO IIeJICHaNpaBIIeH-
HBIM, OPraHN30BaHHBIN Y4eOHBIN MPOIECC, HAMPABJICHHBI HA YCBOCHUE TEOpETHYE-
CKHX Y TIPUKJIAIHBIX OCHOB MPEIIOAaBaHUsI MaTEMATHKH, TICUX0JI0OTO-TIEAarOriaeCKuX
3HAHWM, TPAKTUYECKUX HABBIKOB U YMEHHI.

OOuue HampaBJeHUS CHUCTEMbl METOJUYECKOW MOATOTOBKHU MPENOaBaTest
MaTEeMaTHKH B By3aX HYXXHO MPUBECTH B COOTBETCTBHE C HOBBIMH HaITPaBICHUSMU
COBPEMEHHOT0 CIEIHAIIbHOTO MaTEMaTUUECKOTO 00pa3oBaHus B 00111e00pa3oBaTeib-
HBIX IIIKOJIaX W CPEIHUX CIICIMABHBIX TPO(ECCHOHABHBIX 00pa30BaTeIbHBIX YUpe-
KICHUSX.

CTyneHTHl ¥ BBITYCKHUKU CTAJIKUBAIOTCS C PAJIOM TPYAHOCTEH B MPUMEHEHUH
COOTBETCTBYIOIIECH METOANKN K PA3TUUYHBIM CUTYallUsIM B MPENOIaBaHUU MaTeMaTH-
KH B COBPEMEHHOM IITKOJIE, CPEeHEM CIIEIIUaTLHOM 00pa30BaTEILHOM YUPEKICHUHN (B
YaCTHOCTHU, B U] PepeHIHramm yJanmxcs o uxX 0JapeHHOCTH U ypoBHI0). He mo-
CTaTOYHO OBJIAJICBAIOT OHU W HABBIKAMU MPOCKTUPOBAHMS 3aHSTHS, T.€. MaTeMaTH4e-
CKOTO cojiep:kanusi. BHepeHne NHHOBAIIMOHHBIX METOJIOB B IIPOLIECC MPENogaBaHus
TpeOyeT OoT HUX 0co00¥ akTMBHOCTH. CTyIEHTHI BBITYCKHBIX KYPCOB, TIOTYEPKUBAS
BAXXHOCTh KaK MaTEeMaTUYECKOM, TaKk U MpodecCuoHaTbHO-METOANYECKON TTOATOTOB-
KM, 0C0O00 OTMEUAIOT BaXKHOCTh 3HAHUS TICHUXOJIOTHYECKUX ACMEKTOB IMPENojaBaHUs
MaTeMaTUKH, CIIOCOO0B OOBSICHEHHSI HOBOTO MaTepuaja W pelIeHUs 3ajad, OpraHu-
3aIuu y4eOHO-TI03HaBATEIbHON JIEATEIbHOCTH YUaIlIUXCs Ha 3aHATUSIX.

AHaJn3 pe3yJabTaToB METOAUYECKON MOJTOTOBICHHOCTH Oy AyIIUX MpernogaBa-
TeJel MaTeMaTUKUA B MEAarormdecKuX By3aX MO3BOJIHII OMPEICIUTh aKTyallbHbBIE H
BOCTPEOOBAHHBIE KOMITOHEHTHI CHCTEMBI MAaTEMAaTHYECKOTO OOpa30BaHUs CPETHUX
CHenuaIbHBIX MPO(hecCHOHATBFHBIX 00pa30BaTEIbHBIX YUPEKICHUM, KOTOPhIE HEOO-
X0IMMO (hOPMHUPOBATH Y BBITYCKHUKOB.

MonepHu3zarus MaTeMaTHIECKOTO 00pa30BaHUs TPEOYeT COBEPIIICHCTBOBAHUS
y4eOHUKOB MaTeMaTHKH, (OpPM U METOJIOB €€ MpernoaaBaHusl. ITo, B CBOIO OYepe/ib,
pe1ycMaTpPUBAET COBEPIICHCTBOBAHUE BY30BCKOI'O Kypca METOJMKH MpEernoaBaHus
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MaTeMaTuKH, GOpM, METOJIOB U CPEACTB 3aHATHH, KOTOPHIE CTYACHTHI JOJKHBI YCBO-
UTh.

J71st TOro HEOOXOIUMO OMPEETUTH CIEAYIONIUE 00IINEe METOJUYECKHE HABBI-
KU, KOTOpbIE HE00X0IUMO (POPMHUPOBATH Y OYAYILEro MpenoaaBaTesiss MaTeMaTHKU:

- 3HaHWE U YMEHUE NMPUMEHSTh Ha YPOKAaX MaTEeMaTUKU HAYYHBIX METOJOB, KaK
aHaJIM3 MaTepuaja ypoka ¢ METOJAMYECKOW TOYKH 3pEHUs, CUHTE3, abCTparupoBaHue,
00001IeHne, CpaBHEHNE, COTIOCTABIICHNEe, MHAYKITUS, TS TyKIINs, HAOTIOACHUS;

- YMCHHE aHAJIN3UPOBATh OCHOBHBIC MOHATHS, COICPKAHUS TEM M JIOTHYCCKOM
CTPYKTYPBI Kypca MaTEMaTHKH;

- YMEHHUE MPABWIBHO MOI0UPATh CTPOTYIO HAYYHYIO CTETICHb M3JI0KEHUS HOBO-
ro MaTepuaia; - HAay9uTh yJaluxcs paboTaTh ¢ yueOHUKOM MAaTeMAaTHKH;

- YMEHHUE MPEBUJETH BO3MOXKHBIC 3aTPY/THCHUS B U3YYCHUH YUYalTUMUCA KOH-
KpPETHOM TeMbl U OpPraHU30BaTh PabOTy MO UX YCTPAHEHUIO;

- YMEHHUE BBIJICIUTh U CUCTEMATU3UPOBATh BAXKHOE B U3y4a€MOM MaTepHalie;

- yMeTh Kiaccu(UIMpoBaTh ydyeOHbIE 3a7aud, BHIOpAHHBIC NJisi PEIICHUS Ha
YpPOKE.

OaHuM U3 BaXXKHEHIIMX U3 TIEPEUMCICHHBIX YMEHHUM SBIIAETCS KiIacCU(pUKAIUS
yueOHBIX 3a/iay, BHIOpAHHBIX JJIs PEIICHUS Ha ypOKe, U OOBSICHEHUE B JIOCTYIMHOU
dhopMe ¢ yIeTOM WHIUBHUIYATBHBIX ¥ BO3PACTHBIX OCOOCHHOCTEH yJanuxcsl.

[TomoGHBIE 321291 MOKHO KJIAaCCH(PHUITUPOBATH CIASAYIOIUM 00pa3oM:

a) 3a7a4M, B PEIICHUH KOTOPBIX MPe00IagacT CHHTES, T.C. PEIICHUE 33a/]a4l CBO-
JTUTCS K TIOJTYYCHHUIO CaMBIX TIPOCTHIX PE3yJbTaToB U3 e€ ycioBus. OOBIYHO, 3TO ca-
MBIE TIPOCTHIE 3a/1a4d, UX OTHOCAT K YPOBHIO MUHUMAJILHOTO IJIAHUPOBAHUS PE3YIhb-
TaToOB O0y4YEeHUS;

0) 3a1a4u, pelIeHNs] KOTOPHIX HAYMHAETCS HETIOCPEICTBEHHO C MPUMEHEHHUSI Me-
TOJA «aHAIM3ay, T.€. yJalluecs HAUMHAIOT ¢ YCTaHOBJIEHUs MpU4YuH (PakToB), KOTO-
pbie HE0OX0IUMO JI0Ka3aTh. B pemiennn mogo0HbIX 3a7a4 003aTEIbHO MPUCYTCTBY-
€T CUHTE3UPYIOIIasl IS TeIIbHOCTD;

B) 4acTO MPUXOJUTCS pellaTh 3aJaud, Te TpeOyeTcs CHadajga CHUHTE3, 3aTeM
aHaJM3, 3aTeM CHOBAa CHHTE3 (TaKOW CHMHTE3 MOKET MOBTOPATHCA). Pemienue momoo-
HBIX 3aJ]1a4 IPUHITO HA3bIBATh AaHAJIMTUKO-CUHTETUYECKON JIeATeIbHOCThIO. B cutya-
1UsIX a) U 0) TaK)Ke BBITIOHAETCS MOA00HAs EATeIbHOCTh, OJIHAKO TaM IO MPUYUHE
npeoOIaaHmsl aHaju3a WM CHHTE3a WX Ha3bIBAlOT COOTBETCTBCHHO «aHAJIUTHYC-
CKOM» WIIM «CUHTETUYECKOI.

OnHUM M3 OCHOBHBIX (DaKTOPOB, BIUSIOIIMX HA YCIICNTHOEC YCBOCHHE Yy4YalllH-
MHCS y9eOHOTO MaTepHalia, IBISETCS aJCKBaTHOCTh METOJUKH M3yUCHHUS MPOOIEMBI
OMITUPUIECKOMY M TCOPETHUICCKOMY pa3BUTHIO. CTENeHb pa3BUTHS TEOPETHUCCKOTO
MBIIICHUS OTIPEACIISICT ONTUMABHBIN YPOBEHb CTPOTOCTH B M3JIOKEHUU MaTepuaa.
Hapyiienne 3TOro COOTBETCTBUS OKa3bIBAE€T OTPHIIATENILHOE BIMSHHUE, KaK Ha pe-
3yJbTaThl 00YUYEHUS, TAK U HA PA3BUTHUE MBITIUICHUS YIAIIUXCA.

W3 ckazaHHOTO BBINIE CIAEAYET, YTO MPHU TJIAHUPOBAHUM MaTepualia, KOTOPbIi
JOJKHBI YCBOUTH YYaIluecs, MPernojaBaTeib JOJDKEH WHIWBHIYATH3UPOBATh KOJIH-
YECTBO BBITIOJTHAEMBIX 3a/IaHUI U 3a/1a4.
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[IpenoaBarenb MaTeMaTUKH, UCXOJIA U3 BO3MOXKHOCTEH, CIOCOOHOCTEH U TO-
TpeOHOCTEN ydaluXcsl, JOJKEH YETKO MPEACTABIATh O0BEM U COJIEp)KaHUE TEOPETH-
YECKUX 3HAHUM.

«llens HOBOM MH(OpPMALIUKY, CBSI3aHHAS C OCHOBHBIMU MAaT€MAaTUYE€CKUMHU I10-
HSATUSMU U UX CBOMCTBAMU CIYKUT OCHOBOM M3YyUEHHSI TEOPETUUECKOTO COACPIKAHUS
Kypca MaTeMaTHKH.

Bmecte ¢ Tem, TpyAaHO cKa3aTth, 4TO OyAylIMid MpenojaBareiib, MPOYUTAB
y49eOHHK, MOXKET Cpa3y YJIOBHUTH OTYy «IIEIb», U YIECTh U0 HEMpephIBHOW mudde-
peHIMAIU. YCBOCHHE TMOJOOHBIX «IIEMei» O3Ha4aeT WHTEPEChl W OJIapEHHOCTH
y4aImerocs, a Juisi MpenoaaBaTeisi — CTeNeHb ero rpaMoTHOCTH. OCHOBHAS (hYHKITHS
MaTeMaTUYECKHX 3a7ad, pPelaeMbIX B 00IIe00pa30oBaTEIHHOM IIKOJIE W CPEIHEM
crenuaibHOM MpodecCuOHaTILHOM 00pa30BaTEIbHOM YUYPEXKICHUH — Pa3BUTHE CO-
3HAHUS YYalIuXcs, MPOYHOE YCBOCHHE OCHOB MaTeMaTHYECKUX 3HAHUU U (POpMHUPO-
BaHME HABBIKOB CO3HATEJIBHOTO NMPUMEHEHUS WX B ydeOHOU mpakTtuke. [losTomy
HE0OXO0AMMO, TIPEK/IE BCEro, BEIOPATh COOTBETCTBYIOIIME MPOrpaMMe 3aJjaull U TEO-
pPETUYECKUI MaTepuall, HeOOXOAUMBIN JUIsl €T0 PEIICHUS.

3amauu, cojaeprKaliie HOBYIO MH(POPMAILIMIO MOXKHO pa3/ieuTh Ha HECKOJIBKO
BUJIOB. [lepBbIil BUA — 3a/1aun, KOTOPhIE MOKHO pPEIIaTh MapalieIbHO ¢ U3yUYEeHUEM
OCHOBHOT'O MaTepHasa, JUisl UX PelIeHUs BBEACHUE JOMOTHUTEIBHOTO TEOPETHIECKO-
ro MaTepuaia Wil HOBBIX METO/IOB HE TpeOyeTcsl.

Brtopoii Bug — 3T0 3a/mauu, peneHne KOTOPhIX NapaljIeIbHO ¢ U3YICHHUEM TEO-
PETUYECKOTO MaTepuaja, U3y4aeMoro B KJacce WU ayJUuTOPUH, HEBO3MOKHO. JIis
WX PEIICHUs TPEOYIOTCS TOTOJHUTEIBHBI TCOPETUICCKU MaTeprajl Uik HOBBIC Me-
TOJIBI.

[lepBbIii BuA 3amad, coaepkKaliux HOBYH HMHGOpPMAIIHIO, MOJApa3aeiseTcs Ha
JIBE TPYIIIBIL: a) 3a7]a4M, SBJISIONINECS OCHOBOM B YCBOCHHS TEOPETHUUECKOTO MaTEPH-
aja, U3y4aeMoro B Kjacce, B yYeOHMKaxX WM MOCOOMSIX OHU SIPKO BbIAEstoTcs. Ta-
KHE€ 3a/1a4i HEOOXOIMMBI JIJISl M3yUYCHUS yYaIIUMUCS TEOPETUYECKOT0 MaTepuaia; 0)
3a/laud, KOTOpbIE COJAEpKAT HOBYIO HMH(pOpMAINIO, O€3 YCBOEHHUS KOTOPBIX HEBO3-
MOKHO pelIaTh 3a/a4d MyHKTAa a).

Bropas rpynma 3amay Oim3Ka K M3y4aeMOMY TEOPETHUYECKOMY MaTrepuaiy.
OrpaHnyeHus 371eCh HOCAT CYOBCKTUBHBIA XapaKTep, W pelicHUuE TMOJ00HBIX 3aaad
MIPUMEHSETCS TTPU U3yYCHUH HOBOTO Y4eOHOTO MaTepHalia.

Taxkum oOpa3zoM, K 3ajladaM MEPBOTO M BTOPOTO BHJIA OTHOCSTCS 3aJadd, CO-
Jepale HOBYIO WMH(OPMALMIO W 3aJadd, COCTaBIsIonIre 0a30Boe cojepKaHHe
MIPETOIaBaHMs MaTEMaTHKH.

K TperpheMy Buay 3amay, coAepKalmuX HOBYIO WH(OpPMAIMI0, OTHOCIT Yalle
3a/lau, IPUMEHSIEMbIC B U3YYCHUU PA3JTUYHBIX T€OMETPUYECKUX (PAKTOB U UX TPH-
MeHEHHUs. BoIbIMHCTBO TaKKMX 3a/1a4 HEBO3MOXKHO PeIIaTh Ha 06a3e u3y4aemMoro Kyp-
ca MaTEMaTHKH.

K gwetBepToMy By 3a1a4, coAEpKaluX HOBYIO MH(POPMAIIUIO, OTHOCAT 3aja-
9y, HAllpaBJICHHBIC HA PA3BUTHE MBIIUICHUS ydanuxcs. Takue 3agadu mpeaHa3zHaqe-
HBI JIJIS TITKOJT ¥ KJIACCOB C YTITYyOJICHHBIM U3yUY€HUEM MAaTeMAaTHKH.
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K nsiToMy BUIy OTHOCAT 3a7a4ud, TIEMOHCTPUPYIOIINE YIalTUMCS HOBBIE CBOIi-
cTBa M3ydyaemoro oOwbekta. OgHAKO TakWe 3aJaud HeNb3sl PElIUTh MPU HU3yYECHUU
TaHHOTO OOBEKTa, TaK KakK ydJaluMHUcs He cPOpPMHUpPOBAHBI HEOOXOJUMBIE TECOPETH-
YECKUE OCHOBHI M METOABI. Takue 3aadd MOXKHO peliaTh JIMIIb MOCIe CIIeIUaTbHON
TIOJITOTOBKH.

Takum 00pa3oMm, B KauyecTBE OCHOBHOTO (aKTopa pPa3BUTHS METOIUYECCKOM
MOATOTOBKHY TIPETIOAaBaTe sl MaTEeMAaTHKN SBJISIETCS TOJTOTOBKA K PEMICHUIO 3ajad.
MeToapl «MBICIIUTEIFHOW ACSITEIBHOCTHY, «COCTABICHUE LETH 3a7ad, COACpPIKaIIuX
HOBYIO MH(OPMAIIUIO» — OCHOBHBIE CPEJCTBA MPHU PEIICHUH 3a/1ad PaCCMOTPEHHBIX
THUIIOB.

H.II. Anekcanunna
CUCTEMA AJAIITUBHOI'O TECTUPOBAHNMA 110 MEXAHUKE

(Mypomckuii UHCTUTYT (unnan) GeaeparbHOTO TOCYAIapCTBEHHOTO OI0JIKETHOTO
00pa3oBaTeNbLHOTO YUPEXKICHUSI BRICIIET0 00pa3oBanus «Braaumupckuii rocynap-
CTBEHHBII YHUBEpcUTET MeHU AJiekcanapa ['puropseBuua u Hukonas ['puropreBu-
ya CTOJIETOBBIX))

B macTosmee BpeMs mpu OOYYEHHH MIMPOKO HCIOJB3YIOTCS KOMIBIOTEPHBIC
TexHOoJIOTHH. KOMITBIOTEpHOE TECTUPOBAHKE SBISICTCS 3HAYUTEIIBHBIM IIaroM Ha ITy-
TH Pa3BUTHS METOAMKH KOHTPOJISI HAJI YCBOCHHEM ydyalllMMHCA Y4eOHOTO MaTepHaia.
TecToBas cuctema 3a CYET CBOEH YHHBEPCAIBLHOCTH MpPEACTaBIseT cOO0OM aBTOMATH-
3UPOBAHHYIO TIOJIJIEPKKY CAMOCTOSITEIbHON pabOoThl yUYalIuXcs, MO3BOJISIFOILYIO MPO-
BOJIUTH KOHTPOJIb U CAMOKOHTPOJIb YPOBHSI YCBOCHUS MaTepHalia, BRICTYNAaTh B POJIU
TpEeHaXkepa MPH MOJITOTOBKE K IK3aMEHaM.

HeobxoaumocTh co3ianns aJanTUBHON CHUCTEMbI TECTUPOBAHUS TI0O MEXAHUKE
0o0yCIJIOBJIEHa TE€M, YTO C €€ MOMOIIbIO JIETYE TPYMIOBBIM CIOCOOOM OIEpaTUBHO
MIPOKOHTPOJIMPOBATH CTENEHb YCBOCHUS 3HAHUHN U MTPUOOPETEHUSI YMEHUHN U HABBHIKOB
YYAIIMMHUCS Ha 3aHATUSAX TEOPETUUECKOTO U MIPAKTUIECKOTO 00yUCHHUSI.

Pa3zpaboranHas cructeMa aganTUBHOTO TECTUPOBAHMSI BKITFOYAET B CEOSI:

- COOCTBEHHO MPOBEICHUE CAMOTO TECTUPOBAHUS;

- 00pa0OTKy pe3yJIbTaTOB, PE3YyJIbTATOM KOTOPOM SIBISETCS OIIEHKA YCBOCHUS
Marepuana Kypca GU3HNKu;

- COXpaHEeHHE Pe3yJbTaTOB TECTUPOBAHUS;

- BOBMOXHOCTBh PETUCTPAIIMN HOBOTO TIOJIH30BATEINS B CUCTEME;

- BOBMOXXHOCTbh aBTOPHU3ALIMHU YK€ CYIIECTBYIOILIETO MOJIb30BaTENS;

-pa3rpaHudeHUE TpaB Mojb30BareNiel mo kareropusim «llpemomaBaTtensy u
«CtyneHm.

[IpenonaBarento TOCTYIHBI Ciienytonue GyHKIIMOHATBHBIE BO3MOYKHOCTH:

- CO3/IaHNEe/M3MEHEHNE/ yIAICHIE TECTOB;

- 3aM0JJHEHHE TECTOB (CO3/1aHNEe/U3MEHEeHNE/ y1aJleHue BOIIPOCOB M BAPUAHTOB
OTBETOB K BOIIPOCaM);
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- IPOCMOTP PE3yJIbTaTOB TECTUPOBAHUS OTJEIBHOTO CTYACHTA U BCEH TPYMIIbI
B 1IEJIOM;

- YCTaHOBKA MPaB U YPOBHEW JOCTYIIA.

B kauecTBe 3aaHuil TecTa NpeACTaBICHBI 3a/1a4H, BKIIIOUAIOIINE B ceOsl P
MOHATUH pazzaena «MexaHukay - Macca, CKOPOCTh, CUJIA U T.I.

Tabmuma 1. XapakTepucTuka TecTa

Iomatue |Macca|Cropocts [Cuna |IIvTs | Veropenne [Kunersuecian | [loTenusameHan | Pabota
IHEPTHA 3HEPTHA
Ne zagmaqan
I . -
2 4 -+ 4= -+
3 — - — — —_
4 + =
5 e = =
6 -t s e
'I||' = -
B 4 == == e
9 - - - - -
10 +
[:‘.-m: CEOMIBED p&& o e EC'IPE‘IH.I'IDCB B T&CTe
Z —31 5 7 3 5 - 2 2 3

YpoBeHb ycBOEHUS MOHATUH pasaeneH Ha 3 ypoBHs: Bbicokwmii (70-100% mpa-
BWIBHBIX 0TBEeTOB), cpeauuii (30-70% mpaBunbHBIX 0TBETOB), HU3KHH (30% U MeHee
MPaBUJIbHBIX OTBETOB) U BBIYUCIISAETCS MO cne):[?}omeﬁ bopmyie:

n

ROEU—'-- - k n

I'ne: K — KoauyecTBO MTOHATHI TECTA;
N — KOJIMYECTBO 3aJaHUI TECTa;
p = (0, 1) — uucyo, onpeaensroiee BXOIUT JIM JTaHHOE MOHATHE B 3aJ]1a-
HUS1, HA KOTOpbIE€ OBLT JJaH BEPHBIN OTBET;
q = (0, 1) — gucno, onpenensoliee, BXOIUT JU JaHHOE TOHATHE B 3a/1a-
HUS TECTA.

JIiis CpeiHEero M HU3KOTO YPOBHS BBIBOAATCS PEKOMEHIAIMH, B KOTOPBIX YKa-
3aHO, KaKHe MOHATHS He OBLIM YCBOEHBI TOCTATOYHO XOPOIIO B XOJ€ M3yUEHHUs pas-
nena.

YpoBeHb YCBOCHHSI KaXI0TO MOHSATHS B OTACILHOCTH BBIUMCIISICTCS MO CIIEIY-
foret popmyre:
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n
)P
_ =1
R=—F—

Z qi

i=1
= | B Tecuposanue X ‘ B = b4
< S5 0 M (D localhost/Kursovaya3/?test=1 ¥ = 1 &

YTo6bl NPOCMOTPETD 3A6Ch M36PaHHOE, BLIGEPUTE ¥= 33TEM ¥t U NEPETALLUMTE B Nanky «MlaHeAb W36paHHOrO». JIM60 BLINOAHUTE UMNOPT W3 APYroro 6paysepa. MIMNopT W36paHHoro

y—// Cucmema adanmueHo20 mecmupo8aHUs N0 MeXaHuKe

BEI 3aILTH 101 HMeHeM AJlekcaHHHA Haranes

(BBIXO)

BapHAHTEI TecTOB

Mexanmmra VporeHs yceocHuA noraTHA: Cpeanni

Ilomatea ycepoens: Ha: 45.45%
TloeTopuTe MaTepHan 110 creayiomn moratea: Macca, Cropocrs, Caua, ITyte, Yexoperne, PaGora

Mexanmxa 2

Uenorex H TelexKa QEEKYTCE HAECTpedy APYT ApyTY. Bec denoreka 64 kr, Bec Tenesxxu 38 kr. Cropocts wenorexa 5.4 xau/u, a Tenexxn 1.8 xa/a
UYesopek MmpHTaeT HA TElEKKY B OcTaHaBTHBaeTcA ONpeeuTs CKOPOCTE TETEXKH EMECTE C JETOBEKOM

3 K EMT
6 /T
1 xno/a

Kaxyzo cu1y Hago IPHIOAHTE K BarOHY, CTOAIIEMY Ha PEIBCAX, TTODEL BArOH CTAT IEHTATECA PABHOYCKOPEHHO K 3a Epema 30 ¢ npomen myte 11 M7
Macca parosa 16 . Bo Epema [EHKeHHA Ha BaroH AeHcTEYeT crula TpeHns, pagHad 0.05 geca paroma.

8200H
22501
8300H

Bo cromBKo paz KHETHHYECKAs SHEPTHS HCKYCTBEHHOTO CIIYTHHKA 3MITH, IBIKYIIETOCH TI0 KPYTOBOH TPAEKTOPHH, MEHEIIE €T0 TPaBHTAITHOHHOR
[OTEHUHATEHOH 3HEPTHE]

e 2 paza

e 1.5 paza

Pucynok 1 — CucreMa aganTuBHOTO TECTUPOBaHUSI 110 MexaHuke. OToOpakeHue pe-
3yJIbTaTOB TECTUPOBAHUS
Cucrema aJanTUBHOTO TECTUPOBAHUS MO MEXAHUKE — YHUBEPCAJIbHBIA UHCTPY-
MEHT JJIsl OTIPEEIICHHS] YPOBHSI YCBOEHUS MOHATUM CTYJI€HTaMU Ha 3aHATUSAX TEOpe-
TUYECKOT0 M MpakTUYeckoro ooyuenusa. He ManoBaxHOW 0COOEHHOCThIO JAaHHOU CH-
CTEMBI SIBJISIETCS YY€T TE€X MOHATHI, KOTOphle ObUIM HEIOCTATOYHO YCBOEHBI B XOJI€
M3Yy4EHHs MaTepuaia Kypcea.

J.I'. Aunponos, JI.C. 3eneHko
PA3PABOTKA OBYYAIOILEN CUCTEMBI «3AJJAUA O KAMHSX»

(Camapckuii HallMOHATBHBINA UCCIIEIOBATEILCKII YHUBSPCUTET
umenn akagemuka C.IT. Koponéra)

[Tpu npoBefcHUH €AMHOTO rocyaapcTBeHHoro sk3amena (EI'D) mo npeamery
«Mudpopmaruka U MHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUWY HCIOJb3Y-
I0TCSI KOHTPOJIbHBIE U3MEPUTEbHBIE MaTEepHalIbl, IPEACTABISIONIUE COOONH KOMILIEK-
Chl 33/IaHUI CTaHIAPTU3UPOBAHHOUN (POPMBI ABYX BUJOB: 3a/IaHUSI C KPATKUM OTBETOM
M 3aJlaHds C Pa3BEPHYTHIM OTBETOM, WJIM TaK Ha3bIBA€MbI€ «TBOPUECKHE 3aJaHUS»,
KOTOpbIE MPOBEPSIIOTCSA SKCIEPTAMHU HA COOTBETCTBUE 0COObIM KputepusiM. K Heil xe
OTHOCHTCS U 33JIaHue 26 UK «3a]1a4a 0 KaMHSIX».

Ha nacrosiuii MOMEHT NpaKTUYECKU HE CYILIECTBYET MPOrPaMM, KOTOPHIE TO-
MOTai OBl BBIITYCKHUKAM TPOBEPATH PEIICHUS 3aJaHuil JAHHOTO THIIA, MPU ITOM
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OHHM TMPEAOCTABIAIOT TOJBKO OTBET 0€3 KaKOro-iuOo TMOSCHEHHS peHIeHHUs. ITO
YCIIOKHSIET MOJATOTOBKY YYalIMXcsl K 9K3aMEHY U OIIEHKY COOCTBEHHBIX CIOCOOHO-
CTEH.

B cBsi3u ¢ 9TUM CTaHOBUTCA aKTyallbHOM 3ajiaya pa3paboTKu oOydvaromien cu-
CTEMBI «3a/1aua 0 KaMHSX», KOTOpas MO3BOJIUIIA OBl

— MPEno/IaBaTelli0 COCTABIISATH 3aJlaHUs JAHHOTO TUIA U COXPAHATH UX B 0azy
nauubix (b]1), HaxoasIIyIOCS HAa yAQJIEHHOM CEepBEpE;

- 00y4aeMOMy BBITIOJHATE PEIICHUS 3aaHui, W TIPH 3TOM oOecreunsia Obl n-
HAMHAYECKYI0 BHU3YaJIM3aIMIO TPOIIECcCa PEIICHNUsS U aBTOMATHUYECKYIO MPOBEPKY pe-
IIICHUS.

Cucrema noikHa OBITh MOCTPOCHA MO JBYX3BEHHOW KIMEHT-CEPBEPHON apXu-
TekType (cMm. puc. 1), KIMEHTCKas 4acTh JOJKHA COCTOATHh M3 JABYX HE3aBUCHUMBIX
MoayJel «Yuutenb» U «YUEHHK», PACTOJIOKEHHBIX Ha Pa3MYHBIX KOMIIBIOTEpaX.
Monaynu TomKHBI B3aUMOCHCTBOBaTh MEX Iy co00i#t 1o mpotokoiry HTTP ¢ momo-
b0 (aiIoB, KOTOpbIE OyAyT XpaHUTHCS HAa CEBEPHOU yacTu cucteMbl. Kpome daii-
JIOB Ha CEPBEPHOI YaCTU CUCTEMBI OyJIeT XpaHUThCS 0a3a JIaHHBIX C PErHCTPaIUOH-
HBIMH JTAHHBIMU TTOJTB30BATENICH U CITUCKOM 3aaHHH.

B monyne «Yaurens» T0KHBI OBITH peain30BaHbl CICAYIOMIHE (PYHKITUH:

1) co3maHHe HOBOTO 3aJIaHUSI M HACTPOMKA €ro mapaMeTpoB:

— 3aJlaHue KOJMYECTBa Ky4 KaMHEMH;

— 3aJIaHuE KOJINYECTBA KAMHEU B KOXKJI0U U3 KyY;
— 3aJlaHue OTICPAINA, TPUMEHSICMBIX K KyJam;

— 3aJlaHue yCIIOBUS 3aBEPIICHUS 3aJaHus;

2) TOCTPOCHHE ITAJOHHOIO JepeBa PEIICHHUH 10 MapaMeTpaM 3aaHus;

3) coxpaHeHwue 3aaaHus B Gail u B 0a3y JaHHBIX;

4)  ynanenue 3anaHus U3 0a3bl JaHHBIX;

5) ynpaBieHHe TOCTYIIOM YYCHHKOB K 3aaHHIO.

B monyine «Y4eHHK» TOMKHBI ObITh Peali30BaHbl CAEAYOINE (PYHKIUN:
1) BBIOOp M pemieHUE 3aaaHus (CO3/IaHNE JIepeBa PEIICHUH ):
— COBEpIICHHE X014,
— yJaJIeHHE X0J1a;
— penaKkTHpOBaAHUE JIepEeBa PEIICHMIA,
— IOMETKa 3aKJIF0OUYNTEIbHBIX TTO3UIINN;
2) aBTOMaTHueCKas MPOBEpPKa MOCTPOCHHOTO PelleHUs (CpaBHEHUE C ATAJIOH-
HBIM pELICHUEM);

3) BBICTaBJICHHE OILICHKH 3a 3a/IaHUC;

4)  TmPOCMOTp ATAJOHHOTO JAePEeBa H/WIIU JOMYIIECHHBIX OIIHOOK;

5) coxpaHeHwue penicHus B (haii.

3a BBITIOJIHEHHUE TIEPEUUCTIEHHBIX (YHKIIUNA OTBEYAET COOTBETCTBYIOIIAS TTO/ICH-
cTema.
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L—;: «I_lepCI'IeKTVIBHbIe I/IHCbOpMaLl,I/IOHHbIe TEXHOJTOTNnN»
KNWeHTCKaA MawmHa 1 KAWEHTCKAA MalWKMHE 2
Maogyne  “yyurens" Mogyne "YdeHMR"
CNpagoyHan NoacHETEMS CNpasoYyHan NoacHETEMa
MoACHETEMA COCTARMEHWA MogeveTema obyyeimna
3AN3HAA
MogcHeTEMS
MogcueTewa 3anaHian COCTABNEHHA PELUEHIA
HEMANLHEK NAPAMETDOR A ARAGRATERGHM
l 4 MNoocHcTema
ToncHETENa NDOBEDIN BH3YANWISLAK
MogCHCTEMA NOCTPOEHHA PELIEHHA W | =)
LEQEBa PELEHWA POPMHPOBAHHA
OLEHKM
1 }
L 4
MogcHcTeMa B3aHMONSACTEMA C MogcHCTeMa B3aWM0OSACTEMA C CepBEpHOR
CEPEEPHON SaCThR YACTRED
I,
aln F
HTTP HTTP
11 1 |
'{> CepeepHan 4acTb
MogcHCTEMS BIAMMOLERCTENA C KNUEHTCKON YACThH
| | MogcHeTema -
: i padoTs
c BN
NageucTEwa pebopa MageHeTema i
3AaHuA ABTORHIALMH
i L]

Puc. 1. CtpykTypHas cxema CUCTEMBI

Cucrema npeacTaBiIseT co00M HACTOIBHOE MPHUIIOKEHUE, PeaIn30BaHHOE C TI0-
MOIIBIO S3bIKAa TMpOrpaMMHUpOBaHus Java 8 B cpeme mporpammupoBanus Intel-
[iJ IDEA 2017. B kauecTBe CHCTEMBI yIpaBlicHUs 0a30i JaHHBIX BBIOpaHa CHCTEMa
Oracle Database.
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A. Aprteikos, *11I. HaceipoBa, *M. MaxmynoBa

SHAYEHUE CUCTEMHOI'O MBIIJIEHM A B ITOBBIIIIEHNN KAYECTBA
OBYUYEHUNA

(Y36ekuctan, TamkeHTCKUI XHMHUKO-TEXHOJIOTHYECKUH HHCTUTYT
*HaBowuiickuii rocy1apCTBEHHBIN MTearOTMYECKHii HHCTUTYT)

C KaxIbIM JTHEM PacTeT POJib CUCTEMHOTO MBIIJICHUS U MPUHATHUS PEIICHUS
Ha OCHOBE CHCTEMHOTO aHaJW3a B pealu3aiuu oOpa3oBaTeldbHBIX pedopm. B
TEUECHHE TMPOIIEAINNX JIET HapsSay C SKOHOMHUYECKUMH pedopmMaMu ONpPeacsICHbI
MPUOPUTETHBIE  3aJa4ydl  Pa3BUTHUS  JYXOBHO-TIPOCBETUTEIBCKOH,  OCOOEHHO,
oOpazoBarenbHO#l cdepsrl. [locaenoBaTenbHO OCYIIECTBIsIEMbIE O0IIEYETIOBEUECKIE
MpOrpamMMbl, HAaMpaBJeHHbIE Ha YJIydlIeHHE OYIyIIero MOJIOACKUA HUMEIOT
€IUHCTBEHHYIO 1enb. B Ctparernu nelicTBUIM MO MATH NPUOPUTETHBIM HAINPABJICHU-
aMm pa3Butusa PecnyOnuku Y30ekuctan B 2017 — 2021 rogax HamMeueHO KOPEHHOE
M3MEHEHHE MO TMOBBIIICHUID aKTUBHOCTH MOJIOAEKH B IMPOIECCE OCYIIECTBISEMBIX
pedopm B cTpane. OnpeaenseT akTyaaIbHOCTh JAHHON TeMbl TaKXke 0OpalleHHOe OT-
nenbHOe BHUMaHue B Ykase [Ipesunenra PecnyOonuku Y36ekucran ot 5 urons 2017
roja 3a Ne [IdD-5106 «O mepax 1o moBBIIIEHUIO 3(PPEKTUBHOCTA TOCYJAPCTBEHHOM
MOJIOJIS)KHOU MOJUTUKHU U TOAJIEPKKE nesaTebHOCTH Coro3a MOJoAexKu Y30eKucTa-
Ha» Ha «pa3pa0OTKy M BHEJIPEHUE HAa OCHOBE CHUCTEMHBIX W3YYE€HHMN U aHalu3a
MPEIOKEHU TI0 COBEPIIICHCTBOBAHUIO aKTOB 3aKOHOJIaTENIbCTBA W MPABONPUMEHU-
TEJIbHOW TPaKTUKU C 1EJIbI0 MOBBIIEHUS 3G ()EKTUBHOCTH TOCYAAPCTBEHHON MOJIO-
JEKHOU MOJIMTUKUY.

N3BecTHO, 4TO aHanmu3 pa3BUBasl MBIIUICHHE, IOMOTAET B €¢ (POPMUPOBAHUMU.
Ucxons u3 sToro, omnupasch Ha Kakue (aKTOpbl OOpa3oBaHUS MOXHO MPOBECTU
cucteMHblil aHanu3? Kakue crnenyet nate pekoMeHaanuu? IlepponavanbHo, cieayer
OTpEeNeNTh, YTO paboTa HAYMHAETCA C TOJHOTO M3yYEHUS OOBEKTa — CUCTEMBI
(Tpymnmbl CTYASHTOB) M CaMOT0 Tpoliecca. AHAINW3 CUCTEMBI M TIPOUCXOISIIETO B HEM
Mpolecca, ONpeacIiCHUE €ro MapaMeTpoB M B3aMMOCBSI3U MEXKIYy HUMHU JaeT
BO3MOXHOCTh HAWTHU TMPaBWIbHOE pEIICHHE. 37eCh YMECTHO BOCIOJIb30BaThCS
AITOPUTMUYECKON (hOPMYJIONH CUCTEMHOTO aHaJn3a.

CryneHueckass  Tpylma  BKJIO4YaeT B ce0sd  B3aMMOCBSI3b  MEXITY
HCCIICIOBATEIbCKUMH,  B3aMMOCBS3aHHBIMU M BIICUATISAIONIMMHU, a  TaKXKe
HalpaBJICHHBIMM Ha OONIYIO IeJdb »JJeMeHTamMu. Kaxnaplii M3 3JIEMEHTOB H
B3aMMOCBSI3b MEXAY HHUMH HMMEIOT TaKuUe pelaroliue sBiaeHus (IoKa3aTelu),
KOTOpbIE BKJIIOYAIOT COBOKYITHOCTh HM3BECTHBIX perieHuil.. OOpamasch K METOILy
CUCTEMHOI0 aHaju3a BOCIPUMEM CTYJEHUYECKYI) TpYyIIy KaK OCHOBHOM
MeJarOrH4ecKuii 00BEKT. DTO OyIeT CnenuPpUIecKUMU BXOJHBIMH U BBIXOJIHBIMU
napamMeTpaMH MeIarorndeckoro 00beKTa.

Bripa3uB cTyaeHYECKyIO IpyINiy Kak HEU3BECTHOE, T.€. KaK “depHBIN SIIUK
(puc.1l), BXoAHBIE MOKa3aTeNM B Hayajle 3aHSITUS HAYMHAIOT BIUATH HAa ‘“UepHBIN
AIIUK~, T.€. HA CTYJCHYECKYH MEAaroruyecKyro rpynmy. BXoaHble mnapaMeTpbl
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“depHOro SMIMKAa® W BHYTPEHHUE €ro OCOOCHHOCTH BIUSIOT Ha BBIXOAHbBIC
napameTpbl. Ecim ynacTcss HalWTH MX B3aUMOCBSA3b, ‘“UEpHBINM SIIUK® HAUYUHAET
CBETJIETh. B pe3ynbrare HamIydIllIero omnpeaeieHusl B3auMOCBS3€il OH MOJIHOCTHIO
OCBETJICET.

31ech OCHOBHAs 3ajjauya HalpaBjeHa Ha MOBBIIICHUE 3HAHUM U CTyJeHTOB. Mx
3HaHHE TOBBIIACTCS 0Opa30BaHHWEM, MOPAJIbHBIE KAueCTBa B TOM YHCIIE KYJIbTypa
dbopMHUpyETCS BOCITUTAHUEM.

YuuThIBas aNrOpUTMHUYECKYI0 (POpMYTy CHCTEMHOTO aHalu3a, TPH JTamna
aHalM3a TYTH €ro pelmeHUus B TEJAaroTHYECKOW TpYIIE OCYIIECTBISIETCS B
ClIeyroIel mocieaoBaTeIbHoCTH [1]:

IlepBblii 3Tan (IepBOHAYAIbHBIA CUCTEMHBIN aHAIH3).

o [lepBoHaYaJIbHO TOJHOCTBIO H3y4aeTCs BBIOPAaHHBIA OOBEKT —
cTyneHyeckas rpynmna. Ilemarornueckuii oObeKT — (QOpMHUpYIOTCS TpeOOBaHUA K
CTYJIEHYECKOM IpynIe.

o [legarornyeckuii OOBEKT — MPOUCXOAUT MHOMKECTBO IPOLECCOB B
CTyZeHYecKoi rpynne. M3 mpolieccoB BbIOMpAIOTCS HEOOXOAWMBIE HPOLECCHI, T.€.
npouecchl OOy4eHHs W BOCHHMTAHHUA, JJIs IPaBWIBHOTO HAXOXKICHHS pELICHUN
IIOCTaBJIICHHOH 3aJ1a4H.

o [lenarornueckas cuUCTeMa — aHAJIU3UPYIOTCS BXOJHBIE U BBIXOIHBIC
nmapaMeTpbl CTYACHYECKOW Tpynmbl M HU3y4aeMoro mpoiecca (oOydeHus H
BOCTIMTaHUA).

K BX0IHBIM MapaMeTpam Meaarorudeckoro 00beKTa — CUCTEMbI CTYACHUYECKOM
TPYIIIbI U NIEJarorHuYeCKUX MPOLIECCOB OTHOCSTCS:

> CJIyLIATeNb — NEPBOHAYATIBLHBIE 3aHHUS CTYICHTOB;

> CJIyLIATEIb — JIMYHOCTHBIE KAYECTBA CTYIEHTOB;

»  TIOKa3aTeNM TieJarora: BIMSHHE, T.€. 3HaHWE, OJCKIA, CTEIEHb
MIPUMEHEHUSI 3HAHUW W JApYrue IOKa3aTeau KauyecTBa, MAacTEepCTO MNPHUMEHEHHUS
MeJarOrMYE€CKUX TEXHOJIOTUH;

»  TIOKa3aTelM MPOCTPAHCTBA, TJC MPOBOASITCS 3aHATHS,

> HEOOXOJMMbIC IS TIepeJayd 3HAHUM ydeOHbIe HarISIAHBIE TOCOOus,
000py10BaHUE U UCTOYHUKH;

> KHUTH, KOMIIBIOTEP, O0y4Jarole 000py0BaHUsI U IPYyTHE CPE/ICTBA,;

»  (GakTopbl pyKOBOJICTBA, BIUAIOIINE HA O0yUYCHHE;

»  TIOKa3aTelH OKPYIKAFOIICH Cpe/Ibl, BIUSIONINE Ha 00yUCHUE U JIp.

BrixogHbie mapameTpbl MOKHO pa3/IeNIuTh HA JIBa BUJA:

> [lepBuii Bua — mokaszaTesid ypoOBHS 3HaHUH, 3Ta IUGPOBBIC TTOKA3ATEIH,
TOYHO BBIp@KAIOIIUE B CTEMEHb yucia. [Ipolie OTHOCUTENBHO B Ka4eCTBE OOYUCHUS,
T.€. BRIpaXaeTcs MyTeM OIICHUBaHUS 3HaHMs 00ydaemoro yenoBeka. B 3amaue - Kak
HYKHO OTpeIeTuTI(pax — UCTIOJIB3YIOTCS Pa3IMYHbIC KPUTEPHUU.

> [Tapamerpbl BTOpOro BHJAa — O3TO MOKAa3areld BocnuTaHus. Jliud
ONpENeNICHUs] TOKa3aTelied BOCIUTAHUST HECMOTPsI Ha BHECEHUE BECOMBIX
NPEAJIOKEHN, MHEHHM Pa3JIMYHOTO XapaKTepa IMOJHOLEHHBIE MPENIOKEHUS HE
OTIPEICIICHBI.
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»  HecmoTps Ha 3TO BOCITOJIb3yeMCs MOKa3aTeasiMu KadecTBa. Mcnons3zyem
B KAueCcTBE OILICHKM I[I0OKAa3aTellii KadecTBa TaKWE IIOKAa3aTeld Kak “Ijoxo”,
“cpenHmii”, “xopoino”,”’oueHb xopouo” U Ap. Ho koamdyecTBEeHHbIE MOKa3aTelu
MOJIHOCTBIO HE OMNpeAeseHbl. Pa3 Tak, Kak MOKHO ONPEACIINTh MOKa3aTeNlb KaueCTBa
COBEPUIEHHOTO YEJIOBEKA, MOJIHSB €r0 Ha BBICIIYIO CTYIIECHB?

Bo mMHOTHX ciydasx memarormueckuii 00beKT — TpeOyeT OmpeeeHUsI CHCTEM
BHYTPHU €r0 JUIsl ONPENESICHUs] B3aUMOCBSI3U MapaMEeTPOB CTYACHUYECKOM TPYIIbI U

BHCIAPCHUA CHUCTCMBI.

Crynenyeckas
rpyIa

|
v

AymuTopus Crynentsl IIpodeccopcko- JlekaHart, peKTopar u
MPENOJaBaTENbCKUI JIP. BIHUSIOIIHE
COCTaB

4.
-
<
«
<
4_

CTYyACHT

Puc. 1

OnpenenvB HayaibHBIA OOBEKT (CTYIEHUECKYIO TPYIIY), COCTOSIIYIO U3
CUCTEMBl W MPOLECCA, HAYMHAETCA IMOJHOE HX H3y4YeHUE. AHAINW3 CUCTEMBl U
Imporecca B HEM, OIPEACICHUE €ro IapaMeTpoB M HUX B3aUMOCBA3U, OAcT
BO3MO>KHOCTb HAaXO0KI€HUS IIPAaBUIIBHOTO PELLICHMUS.

Bo BTOpOlN HEpapXU4eCKON JECTHULE MOXKHO ONPEIECIUTh IEIaroru4yecKkoro
00BEKTa —CTYJCHUYECKOUN TPYMIBI, Me1arora, MecTa MpoBeJeHus 3aHsaTuil u np. Jns
KQKJIOTO M3 BBIOPAHHBIX 3JIEMEHTOB U MPOIECCOB OMPENEIATCS €ro mapamerpbl —
nokazatenu. TakuM o0pa3oM MOSBISETCS BO3MOKHOCTb TIyOOKO aHAIM3UPOBATH
CTYZIEHUYECKYIO TPYyNIy.

Bo BTOpOI1 nepapxuyeckoil JecTHUIIe 00JIbIIIOe 3HAUCHUE UMEET OpraHu3aIus
3aKpBITON LIETHOM CUCTEMBI JJIs YIIPABJICHUS CTYAEHYECKON IPYIIIOM.

B TpeTrbeit nepapXxuyeckon JECTHULE pacCMaTPUBAETCs caM CTYICHT.

B mocnenyromux paborax —IUIaHUPYETCS  aHadU3  yNpaBIsEMBIX |
YIPABICHYECKUX JJIEMEHTOB IEAArOri4ecKod Tpynnbl W B CIEAYIOLIEH
MEPAPXUUECKON JIECTHUIIE B3AMMOBIIMSHMS TAKUX DJIEMEHTOB KaK CTYAEHT, IEJaror,
OLICHUBAIOIIMHN U T.II.

Bropoii 3Ttam  (IpOJOJDKEHHWE  CHCTEMHOIO — aHalIW3a,  ONPEICICHUE
B3aMMOCBSI3U apaMeETPOB).
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Hcnonb3oBaB pe3yibTaThl MPEABIAYIIUX HSKCIEPUMEHTOB MOXHO HaWTH
B3aMMOCBSI3b MEXJy BXOJHBIMH M BBIXOJHBIMHM IOKa3aTelssMu o0ObekTa. B
JanbHeIIeM HaMeyaeTcsl IUJIJAaHUPOBAaHHE U MPOBEJACHUE OKCIEPUMEHTOB IO
OTIPEICTICHUIO COJIEPKaHUS YIIPABIICHUS CTYICHUECKOUM IPYIIOH.

Cnenyer OTMETUThb, YTO B TEUYEHHE JOJTHX JIET TIOBBIIIACTCS OIBIT
npodeccopoB-TpenogaBaTeycii 1 Ha OCHOBE 3TOTO OINBITA MOTYT OINPEACIIUTh KaKue
13 BXOJHBIX TTaPaMETPOB KaK OYIyT BIUATHh HA KPUTEPUH TIPOIIECca MPEMoIaBaHusl.

B Oymymem mo pe3ynbraraM »SKCIEPUMEHTOB ONPENCTSAT B3aMMOCBS3b
MmapamMeTpoB MOKHO HCIIL30BaTh METOJIOB HEUYETKHE MHOXKECTBO, CTPOCHHE
CTaTUCTUYECKUX MoOJleNied win ucnoib3oBanue “Cereil HeilpoHa” u Jp. 3aTeM
CIEAYET MEPEUTH K TPETHEMY ITaIly.

Tpetwnii 3Tan (BEIOOpP ONTUMAIILHOTO PELICHHUS).

3nech MOXHO TIEPEMTH K TOUCKY ONTUMAJBHBIX YCIOBUNM  y4eOHO-
BOCITUTATEIBLHOTO TMpoIlecca HAa OCHOBE CHUCTEMHOIO MBINUICHUS M aHaiu3a. B
KauecTBe KpUTEpPUS U YCIOBUWA ONTUMH3AIMKA B T[EIarOTUYECKOM TpyIIe
JOCTI)KEHUEM YKa3aHHOW B Y4eOHOW NporpaMMme CTENEHW 3HAHUU CTYJIEHTOB U
yIy4lllUB WX T[IOBEJEHWE, HaMeudaeTcs JOCTUYh HAWIY4YIIUX pPe3yIbTaToB.
UccnenoBanust mnpoposxkarcs. IlyreM HaxoXIEeHHUS ONTUMAIBHBIX PEIICHUM
YCOBEPIIICHCTBYETCS yIeOHO-BOCTTUTATEIIBHBIN TTPOIIECC.

[Tocne onpeneneHus B TEUCHHUE TOJITUX JIET BIUSHUAS BXOIHBIX MMapaMeTPOB Ha
KpUTEPUH TIpoliecca TMPENmoBaJaHWs W BBUICHCHUS, KaKWe IapaMeTphl HYKHO
YCOBEPIIICHCTBOBAaTh, a KaKWE HE3HAYUTEIbHBI OMNBITHRIMH Tpodeccopamu-
MIPETNOIaBaTeIIMH, TTOBBICHIIACH BO3MOKHOCTh HAaXOXKJICHUS JydITUX pemeHuid. B
OynymeM B pe3yibTaTe OMNPEACICHUs] B3aWUMOCBSI3UM TApaMETPOB ONPEIEIIATCS
ONTUMAJIbHBIC PEIICHMUS.

Takum 00paszom, cieayeT OTMETUTh, UTO CUCTEMHBIN aHAU3 OTKPBIBACT MYTh
MHOTOYHCACHHBIM HMEIOIIUMCS B mefaroruke merogam [2,3,4] myTe B moOmMCKe
ONTUMAJIbHBIX CcHUCTeM. [lyTeM MOBBIIIEHUS JHUYHOCTHOTO OIBITA U MBIIUICHUS
MpENoiaBaTelisa yaydIlaloTcsl Pe3yibTaThl Y4eOHO-BOCIUTATEIBLHOTO MpoIlecca B
CTYZAEHYECKOH IpyMIIE.

Jluteparypa
1.  JamshidGharajedaghi,Systems  Thinking: Managing Chaos and
Complexity A Platform for Designing Business Architecture Third Edition Morgan
Kaufmann. 2011. 374p.

2. Kyspmuna H.B. Ilpodeccronanusm mnpenonaBaTesibcKol aesTeabHO-
ctu. — M., 1993.

3. OcnanoBa b.A. Texnonorust popmMupoBaHusi KpeaTUBHOCTU OyIyIIETO
CHEIMaJINCTa B YCJIOBUSX YHUBEPCUTETCKOTO 00pa3oBanusi. — Typkectan, 2006.

4, AptbeikoB A., KoMnbloTepHbIE METOJIbI aHAIW3a U CHUHTE3a XHUMHKO-

TEXHOJOrHUecKux cucreM yueOHuK. TamkeHnTt «Bopuc Hampuér» - 2010. 160c.

1217



@ International Scientific Conference Proceedings PIT 2018

L—; “Advanced Information Technologies and Scientific Computing”

III. AckapoBa, b. Mup3zaes
CPABHEHME BEPCHI 1 BOSMOXHOCTU I'PA®UYECKNX PEJJAKTOPOB
(depranckuii rocy1apCTBEHHBIA YHHBEPCUTET)

[IpumMeHeHre KOMITBIOTEPHON TEXHUKH MPHUBEIIO K PE3KOMY YBEITUYCHHIO Ce-
PBI UCTIOIB30BaHUS KOMITBIOTEPHBIX MporpamMMm. OOpaboTka TEKCTOBOM HH(pOopManu
(TEKCTOBBIE PENAKTOPHI), aHAIN3 AUHAMUKHU TOKa3aTenel (MpUMEHEHUEe Auarpamm u
0ax JaHHBIX), pacyeT MapamMeTpOB BEIMYUH (MCIIOIb30BaHUE (PYHKIUN THUIIA CpEAHEE,
OUCTIEPCUS U KOppeNdlus), pacro3HaBaHHEe OOBEKTOB (OMpeAesieHue Homepa
TPAHCIOPTHOTO CPEACTBA) M APYTHE OIEpalMy Celdyac BBINOJHAKTCA C HCIONb-
30BaHUEM NPOrpamMM, pabOTaAOLIMX Ha KOMIIBIOTEPHON TEXHUKE.

Pa3BuTre u yBenuueHue MOTOKa HUPPOBOM MHGOpMaALMU MPHUBENIO K yese-
HUIO BHUMAaHMsI Ha MOBBIIICHUE KauecTBa 00paboTku rpadudeckux (aitnos. Ha nep-
BOM 3Tale JOCTaTOYHO OBLJIO MCIOIb30BaHUE Ipa)uueCKuX KOMIOHEHTOB TEKCTOBO-
ro penakropaMicrosoftWord wuPaint. Ha nannom sramne umenuch npoo6ieMbl TPUBSI3-
KU Tpa)uuecKoro 0ObeKTa K MOBEPXHOCTU, COXPAHEHUE KauecTBa U300paKeHUs I10-
Clie YBEIMYEHUs, JAOBOJKA JI0 HYKHOIO KadyecTBa PUCYHKAa B CIIy4ae HEKOTOPBIX
HCKaXeHNW B opurrHaiie. JlanHas nporpamMmma umeet 2 Bepcun: Hadana 1990-ronos n
2012 ronma. Yka3zaHHas nepBbIM UMeeT (popMy MOKa3a B BHUJI€ MAaHEIH MHCTPYMEHTOB
¢ pazmepamu padoueit obnactu 1680nT Ha 1440 nt. Crnenyroiias Bepcust 0osee BbI-
COKHMe 3HaueHus s padboueit obmactu: 10550 ot na 7580 nt. 3mech ucnoab3yeTcs
JIEHTOYHAs MPEACTaBICHUE NaHEeI UHCTPYMEHTOB.

Jlnst permeHus naHHBIX TpoOieM ObUIM co3naHbl mporpammbl  Photoshop,
CorelDraw. IlepBas mporpaMma UMeET HECKOJILKO BEpCHi, HO OHU B OOIIUX YepTax
IIOBTOPSAIOT OCHOBHYIO HJICI0 NporpaMmMbl. Bropas mporpamMma HMMEET BEpPCUM -
CorelDraw (1o 12), CorelDrawSuite (X3-X7).

O0e npuBeneHHbIE TPOrpaMMBbl PabOTAIOT ¢ HECKOJIBKUMHU CJIOSIMU PUCYHKa, a
rpaduueckuit penaktop Paint ToiapkO ¢ mepBUUHBIM ciioeM. ['paduueckuii pegakTop
CorelDrawSuite X3 wumeer maketHbiii ¢opmy. B Hero BXOST KOMIIOHEHTHI MJis
00paboTKN pUCYHKOB (popMaroB Tuna Paint, ¢ JOMOMHUTENBHBIM BKIIOUEHUEM JIS
Photoshop. [pyras komroneHTa MOKeT 00padbaThiBaTh BUI€O(]AIIbI.

Mmuorue Bepcun rpaduueckoro penakropa Photoshop, CorelDraw umeroT
MaJjble TIEePUOJIbl JEHCTBUA Kitoua uaeHTupukauuu. Ho nannas npobiema pelieHa
MyTeM TPOJICHHUS] BPEMEHHOIO KJIF04Ya, UMEIoIIero cpok 15 aaeit. On dpopmupyercs
MIPU UCTHOJIB30BAHUM MPOTPAMMBI «T€HEpATOpa KIH0Ya.

Bepcus CorelDrawSuite X5 moxer pabortats B cpene Winwows 8/8.1. Ilpu
pabote TpeOyeTcs HaJIM4KMe CPEIHUX pa3MepoB orepaTuBHON mamsTu (10 2I'0) u
osicTponerictus 4,5 I'T. Cnenyromas Bepcust - CorelDrawSuite X7 yxxe umeer 00-
Jiee BBICOKHE TIapaMeTphl: onepaTuBHas naMath — 4 10, osictpoaeiicteue — 7,2 I'T,
pa3mep noctossHHON mamsatu — 1 TO, Buaeonamsates — 800 MO, pazmep BUIECOMHTED-
deiica — 3,2 T6.
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Uro kacaercs mHTepdeiica u moanepxuBaeMbix (GopmaroB (aiiaoB, ciemyer
OTMETHUTh, YTO OIEpaIluil U BUABI (PaillIoB 3aBUCAT OT TpadUUIECcKOro perakTopa.
Hanpumep, Paint maetr manple U cpeaHee KadecTBO sl (parMEHTOB PHUCYHKOB, a
Photoshop u CorelDraw 0osiee BbicOkoe KauecTBO 00pabOTKH (hparMeHTa WU 11eJ10-
r0 PUCYHKa IIPH HATHYUHU OOIBIIOTO KoJu4decTBa 3 (HEKTOB it (GUTYPBHI.

B o6meM, Hy)XHO OTMETUTH, YTO HCIOJB30BaHUE TpaUUECKUX PETaKTOPOB
HE3aBHCUMO OT BHUJa (BEKTOPHBIH WJIM pPACTPOBBIA) HYXHO HCIIOJIb30BaTh B
oOpa3oBaTenpHOM Tpoliecce. MHOTHE omnepanuu ¢ pparMeHTaMH PUCYHKOB MpHMe-
HSIOTCS JIJIS1 TOJATOTOBKH JTOKYMEHTOB. MICXO0/s M3 BBINIECKA3aHHOTO, CIETYET BHIBO/I
— 3HaHWE BO3MOXKHOCTEH TpaUUYecKuX PEIaKTOPOB YIydilaeT MH(DpOPMAIMOHHYIO
MOJTHOTY IOKYMEHTA.

Jlureparypa
1. Kotosa C.A., I[Ipokonens ['.B. Cucrema noptdommo 1151 HOBOW HayaIbHOM
mkojel. // HapomHoe oopa3oBanme. - Ne 5. — 2010. —¢.185-191
2. Mertryc E.B. XKXusas onenka: [Iporpamma «IlopTtdonmo B mkone« M.:
['nodyc, 2009. — 272c.
3. MymraBuackas U.B. TexHomorus pa3BUTHS KPUTHYECKOTO MBIIIICHUS HA
ypoke u B cucteme noarotoBku yuutens. CI16.: KAPO. — 2008

III. Ackaposa, C. Koaupos

NHO®OPMAIIMOHHLIE TEXHOJIOI'MU B ITPOLIECCE OBYUEHN A

(depranckuii rocy1apcTBEHHBIN YHUBEPCUTET)

B Hacrosiiee Bpemst npoiiecc MHGpOpMaTU3aIiu NposiBIIsieTCS BO BceX cepax
YeJIOBEUECKON JESITENIbHOCTU. Tak MCIOIb30BaHUE COBPEMEHHBIX MH(GOPMAIMOHHBIX
TEXHOJIOTUH SBISIETCS HEOOXOUMBIM yCIIOBUEM pa3BUTHs Oosiee 2PEKTHUBHBIX MO/ -
XOJIOB K 00YYEHUIO M COBEPIIICHCTBOBAHUIO METOAMKHU mpernofaBanus. Oco0yro poiib
B 3TOoM niporecce urparoT UT. Tak kak ux mpuMEHEHUE CIIOCOOCTBYET MOBBILIEHUIO
MOTHBAIUK O0YUCHHS yJaluXcsi, JKOHOMUH Y4eOHOTO BPEMEHHU, & UHTEPAKTUBHOCTh
Y HarJISIAHOCTh CHOCOOCTBYET JIyYIlIEMY NMPEICTaBICHUIO, TOHUMAHUIO U YCBOEHUIO
y4eOHOT'0 HCTOPUUYECKOTO MaTepurara.

Camo aucTaHIIMOHHOE O0y4YeHHE TMPEACTaBIsIeT COO0M MeToj] OOydeHUs, Mpu
KOTOPOM OT 00y4yaeMoro He TpelyeTcs (pU3n4ecKOoro MPUCYTCTBUS B ONPEIEICHHOM
MecTe B mpolecce o0yueHus. Jrta KiaaccupUKalKs BKIOYAET B ce0s JIOKAJIbHbBIE U
cereBbieT. . [lonoGHOE MHOTOOOpa3ue TOBOPUT O HEOJHO3HAYHOCTU MHEHHI aBTO-
pos B Buaenuu UT B oO6pazoBaTesnbHOM mpoliecce. B 3Toil cBsi3u ciaenyeT npuHATh Ty
Kinaccuukanuio (WM HeKHil cMMOMO03 KiaccuuKaimii), KoTopble HanboJIee MOJTHO
OTpaXKaroT IEJIM W 3a7a4M MOCTABJICHHBIC TEIaroroM JJis peaiu3aiuu B 00pa3oBa-
TenbHOM mpouecce. Pacemorpum npumepst npumenenust UT B nporecce oO0ydenus.
UT mpexae Bcero ucnonb3ytores amnsi: © Opranuzanuu yueOHOro mnpoiecca, ® moaro-
TOBKHM y4e€OHBIX TOCOOWH, * M3y4eHHs] HOBOTO Marepuana (MOXHO BBIICITUTH JIBa
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HalpaBJICeHUS] — CAMOCTOATENbHAS TPE3EHTAIMS YUYUTeNs U UCIOJIb30BaHHE TOTOBBIX
IpOTrpaMM). * KOMIIBIOTEPHOTO KOHTPOJIS 3HAHUHM y4YaIMXCs, ® MOJydeHHUs] U paboTh
c unpopmarnuend u3 cetu VHTEpHET, * co3aHus U PabOTHl CO IIKOJBHBIM CalTOM,
MIO3BOJISIFOIIMM CBSI3aTh MEXKIY CO00 yUEHUKOB, poJuTenei u yuuteneil. Hampumep,
Ipy U3y4YEeHUH HOBOTO MaTepHajia MOXKHO BBIJCIUTH JIBa HAIPABJICHUS — CAMOCTOS-
TelbHAsl MPE3CHTAllMs YYUTENsl UM WCIOJIb30BaHHE TOTOBBIX mporpamm. Camoe mo-
BEPXHOCTHOE HCIIOJIb30BaHNE KOMITbIOTEpA — WILTIOCTPATUBHBIA MaTeprasi. MOHUTOD
KOMITbIOTEPA (MJIM 3KpaH MPOEKTOpa) OCBOOOXKIAAET HE TOJIBKO OT HEOOXOAUMOCTU
TalIUTh Ky4y KHUT, JA€JaTh B HUX 3aKJaJKH, HO U SKOHOMHT BpeMsl, JaBasi yUUTEIIO
BO3MOXXHOCTh 3apaHee OTCOPTUPOBATh M300pa3UTENbHBIN MaTepual, a Takxe Ao0a-
BUTH ay/IMOMaTepHalbl B TeX 00beMax, KOTopbie eMy yao0Hbl. KoMmbioTep momoraer
c/enaTh YpoK 0osiee MPOJYyKTUBHBIM M HAYYUTh LIKOJIBHUKOB HABBIKAM KOHCIIEKTH-
pOBaHMSL.

Benp 00bIYHO Bce 3amucH Ha JIOCKE YYWUTENb BBIHYXIEH BBINOJIHATH OBICTPO,
HE 3aTpayuBas Ha 3TO OOJIBIIOE KOJIUYECTBO BPEMEHU (U, YTO HEMAJIOBAXKHO, [TOKA OH
MUIIET Ha J0CKE, OH HE BUJUT KJIacc), a, KPOME TOTO, YBbI, HE BCE 00JIaat0T KaJlIH-
rpaduyeckuM noyepkoM. Ocoboe 3HaueHHE NPUOOPETAET KOMIBIOTEP MPH COCTAB-
JICHUH CXEM M TaOJIHII.

3apaHee MOATOTOBIECHHBIA MOMIATOBBI MaTepuan JaeT BO3MOXKHOCTH 3a/1aTh
TEMIT ypOKa U B TO K€ BpeMsI TIO3BOJISIET BEPHYTHCS K TIOOOMY IPOMEKYTOUHOMY TTO-
CTPOCHHIO. 37€Ch MOTYT MOMOYb YK€ TOTOBbIE KOMITbIOTEpHBIC Tporpammsel. Ho,
YBBI, KX KpaifHe Masio. MeTouKa MPOBEACHUS YPOKOB C MOMOIIBIO0 TOTOBBIX KOMITh-
IOTEPHBIX MPOTPaMM: BO-TIEPBBIX, BOCIIPUSATHE TOTOBOTO Kypca OTJIMYAETCS B BOC-
HOPUSTUU LUIKOJIBHUKOB OT YUYUTEIbCKOM MPE3eHTAlMH - OHU 3a4acTy0 BOCIIpUHUMA-
IOT CIOXKET Ha 3KpaHe Kak kuHo. IlosTomy 3amaua yuutens moOyAuTh YYEHUKOB K
KOHCIIEKTUPOBAHUIO, CPOPMYIUPOBATH MPOOIEMHBIE BOIIPOCHI, YTOOBI 3HAKOMCTBO C
MaTepUajoM IIJI0 MHTeHCUBHO. Kak 3To nHOrjaa He 00UIHO, CTPOUTH MOAAYy HOBOTO
MaTepuaia TOJIbKO Ha MPOCMOTpPE MPOrpaMmBbl (axke, €ClIi KOMIIbIOTEPHBINA YPOK XO-
poiio pa3paboTaH), Kak MpaBUiIO, HELENecooOpa3Ho, MOTOMY YTO MPUTYILISETCS
BHUMaHue. EcTecTBEeHHO, MOXHO MPUMEHUTHh METOAbl aKTUBHU3AIH, KOTOPbIE TI03BO-
JSAT 3TO BHUMAaHHE yAepXKaTh. To €cTh MpUMEHEHHE TOTOBBIX KOMIBIOTEPHBIX MPO-
rpaMM TpeOyeT OT y4HTensi OOJIBIIOT0 KOJTMYECTBA BPEMEHH Ha Pa3pabOTKy YPOKOB.
[Iupoko mMpUMEHUMEBI B TIpoIiecce 00yUYeHUSI UCTOPHUH, KOHTPOJIUPYIOIINE MPOTPaM-
Mbl. [IporpamMmbl JaHHOTO THIIA COCTOST M3 Habopa 3aJaHuii, KOTOPhIE MOCTENIECHHO
MOJIBOAT YYAIIUXCsl K PEHICHUIO Y4eOHOH 3aaun ypoKa M MOMOTal0T MOBTOPHUTH U
0000IUTh MaTeprall U3yueHHOM TeMbl. OLEHKa MPOJENaHHON ydamumcsi paboTh
JeJIaeTCsl yuuTeaeM, JUOO MPU MOMOUIM aBTOMATUYECKON MPOBEPKH PE3yJbTaTOB,
7100 Ha OCHOBE COOCTBEHHBIX IMPEICTABICHUM yUYUTENs O MOJIHOTE, TOYHOCTU U Tpa-
MOTHOCTH OTBETOB.

Jlureparypa

1. Kotosa C.A., Ilpokomniens I'.B. Cucrema noptd oo ajist HOBOH Ha4aTbHOM
mikoJbl. // Hapoanoe obpazoBanue. - Ne 5. — 2010. — ¢.185-191
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2. Merryc E.B. Xusas omnenka: Ilporpamma «lloptrdonmo B mxkone« M.:
I'mo6yc, 2009. — 272c¢.

3. MymraBuackas U.B. TexHomorus pa3BUTHs KPUTHUYECKOTO MBIIUICHUS HA
ypoke u B cucteme noaroroBku yuurtens. CI16.: KAPO. — 2008

[II.M.AckapoBa
NHHOBAIIMOHHAA TEXHOJIOT'A B OBYUEHUU ECTECTBEHHbBIX
I[MTPEJIMETOB
(DeplY)

Bpa60me npeaﬂOcheHbl npumeHerue uHH08a1/;u0HHOIZ mexnoJjiocuu 6 npoyecce
06yquuﬂ npedMemoe mamemamuku, qubopMamuKu U UHOCMPAHHOZ20 A3bIKA, OCHOB-
HO€ BHUMAHUE npu 3mom ydeﬂﬂemc;l unmezpayuu pa3]lu'{Hblxp0067’l/l8€HHle nped-
Memaoe.

In the work is proposed the use of innovative technology in learning subjects of
mathematics, science and foreign language, with emphasis on the integration of
various related subjects

B YCIIOBUAX HUHTCHCUBHOI'O Pa3sBUTHA I/IH(l)OpMaLII/IOHHO-
TCIICKOMMYHHUKAIIUOHHBIX TEXHOJIOTHUH OI[HOﬁ N3 COCTaBJIAOIINX MGTOI[PI‘—ICCKOﬁ
KOMIICTCHTHOCTH YUYHUTCIIA ABJISCTCA YMCHHC IIPOCKTUPOBATH U KOHCTPYHUPOBATH IIC-
JarortyeCKruc MHHOBAIIUN. IToustne «MHHOBANM:sA» O03HAYACT HOBIICCTBO, HOBU3HY,
N3MCHCHUC. I/IHHOBaHI/IH KaK CpCACTBO U ITPOICCC NpCaAIojIaract BBCIACHNC Yero-JImoo
HOBOTIO. HpI/IMeHI/ITeJIBHO K IICJaroru4cCKOMy IIpouccCy MHHOBAIUSA O3HAYACT BBC-
JICHUE HOBOTO B IIE€JH, COJIEp)KaHUE, METObI M (POpMBI OOYUCHHS U BOCIIUTAHUS, Op-
TraHU3aInro COBMECTHOU ACATCIIbHOCTH YUUTCIIA U y4aIlICTOCA.

I/IHHOBaI_II/ISI — HOBOBBCJICHHUEC B 06J'IaCTI/I TCXHUKH, TCXHOJOI'MH, OpraHu3aliin
Tpyda WiK yIIpaBJICHHUSA, OCHOBAHHOC Ha HCIIOJIB30BaAHHNHN I[OCTI/I)KGHI/Iﬁ HAaYKH U IICPC-
JIOBOTO OTIbITa, OOCCIIEYMBAIOIIEe KaueCTBEHHOE MOBBIMICHUE d(P(HEKTUBHOCTH IPO-
H3BOI[CTB€HHOI>1 CUCTCMBI U1K KA4YCCTBaA IIPOAYKIHUH.

OCHOBHBIM KpUTECPHUEM MHHOBALIMKU BBICTYIIACT HOBM3HA, UMCIOIIAsA PaBHOC OT-
HOIICHUC, KaK K OLICHKC HAYYHBIX IICAArOri4CcCKmuX HCCHC}IOBaHHﬁ, TaK U ICPCA0BOTO
IIeJarortycCKoro OIIbITa. HOBTOMy I YYUTCIIA, KEJIAETr0 BKIIIOYUTBCSA B MHHO-
B&LII/IOHHBIfI IMpouecC, OUCHL BAXKHO OIIPEACIINTDb, B YCEM COCTOUT CYHIHOCTL IIpC/Jia-
raeéMoro HOBOTO, KaKOB YpPOBEHb HOBHU3HBI. J[Ji1 OJTHOTO ATO MOXKET OBITh JEHCTBU-
TCJIBbHO HOBOC, I APYroro OHO TAKOBBIM MOXKCT HC SABJIATLCH. I/IHHOBaHI/IOHHHe
MMpoHucCCChbl, UAYHNINEC CCTOAHA B CUCTCMC O6pa3OBaHI/I}I HauOolee OCTPO CTaBAT BOIIPOC
O IIOHCKaxX PC3CPBOB COBCPHICHCTBOBAHMA ITOAIOTOBKHU BBICOK006pa30BaHHOI71, HH-
TCIIICKTYAJIbHO paBBHTOﬁ muuHoctd. CamMa >KM3Hb JAUKTYCT CHUCTCMC 06paBOBaHI/I$I,
IIOBBIIICHUIO POJIM CECMbHU, MaXaJllId U O6IHCCTB€HHOCTI/I HOBBIC OPHCHTHPBLI U IICP-
CIEKTUBBI B pa3BUTUU oOpa3oBaHusa. MuTerpauus nHpopmMaTuku ¥ WHOOPMALIUOH-
HBIX TEXHOJIOTHI ¢ IpyruMH 00I1e00pa3oBaTeIbHBIMU MPEAMETAMU SIBISIETCS peajib-
HOM H€06X0,Z[I/IMOCTB}O. Taxkas HHTETpanus sABJACTCA CPCACTBOM PACIIUPCHUSA BO3-
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MOXKHOCTEH CpelHEeW W CpelHE CIEeHUaTbHOTO NPOo(ecCHOHaTbHOTO 00pa30BaHUs,
CIIOCO0OM METOJIMYECKOTr0 00OTaIEHUS MTeJ]arora 1 MOBBIIIEHUS KauecTBa O0OyUYEHHUS.
Ceronnst HauboJiee 04EBUAHO, YTO HOBOE KaYECTBO 0Opa30BaHUS HEBO3MOMKHO MOJY-
YUTh, pellas neaarornyeckue mpoOjaeMbl yCTapeBIIMMHU MeToamMu. BBenenue unte-
rpalvy NpeIMETOB B CUCTEMY OOpa30BaHUs MO3BOJUT PEHIMTh 3a]layH, IMOCTaBJICH-
HbIE B HACTOSLIEE BpeMs Mepe] KOoJUIeHKaM U 001IecTBOM B 1enoM. MHTerpanus —
(;mat. Integratio - BocCTaHOBIIEHHE-BOCIIOJIHEHUE) TIPOIECC COMMKEHUS U CBS3U HAYK,
COCTOSIHHE CBSI3aHHOCTH OTJIEJIbHBIX YacTEd B OAHO LIEJOE, a TaKKe MPOLECC, BEAY-
AN K TAKOMY COCTOSIHUIO.

Y3KonpeAMETHBIN MOAX0] B PACCMOTPEHHU SIBIICHUHM U MPOLIECCOB PEATBHOIO
MHpa TPUBOIUAT K (PParMEHTAPHOCTH 3HAHUHN yUaIUXCs, MX HEYMEHUIO TIOMECTUTh
MOJIy4YeHHYI0 MH(]OopMaIuio B 0osiee MHUPOKUM CMBICIOBOM KOHTEKCT, YBHUACTH CY-
IIECTBEHHBIE CBS3U U B3aUMOJICUCTBUA. DTO JTABHO OCO3HABAJIOCH YUUTEIAMHU U MeE-
ToAMCTaMH B 00JacTu oOpazoBanus. [loucku BbIX0OAa U3 CIOXKUBIIETOCS IPOTUBOPE-
YUsi MEXAY NMPEAMETHBIM MOCTPOCHHEM Y4YeOHOIo mpolecca U MOTPEOHOCTAMU Iie-
JIOCTHBIX, CHUCTEMHBIX 3HAHHMM YYalllUXCs IMPUBEIH K aKTUBHOMY HCIOJIb30BAHUIO
UJeH WHTErpallui B OOpa30oBaHUU. AHAIN3 PaA3IMYHBIX TOIXOJO0B K PACKPHITHIO
CYIIIHOCTHU TIOHSTHS «MHTETpaIis» MOKa3bIBAET, YTO B 00IIEM 3HAYEHHH — JTO MPO-
LIECC U PE3yJIbTAaT CTAHOBJIEHUS LEJIOCTHOCTH. B coBpeMeHHOM 0Opa3oBaHUU MHTE-
rpaiusi UCMOIb3YETCsl KaK JUAAKTUYECKUH METOJ OpraHu3alluu y4eOHBIX 3aHSATUH,
HO MOKET CTaTh W F€HepajbHbIM MPUHIIUIIOM [IJIsl BBICTpAaUBaHUsl 00pa30BaTEIbHOTO
MIPOCTPAHCTBA.

3ajaya MHTETPUPOBAHUSI — HE MPOCTO MOKA3aTh OOJACTH CONPHUKOCHOBEHUS
HECKOJBKHX YYEOHBIX TUCHUIUINH, & Y€pPEe3 UX OPraHUUYECKYI0, PEaIbHYIO CBA3b J1aTh
ydaluMmcs IpeACcTaBICHUE O €UHCTBE OKPYKarollero Hac mupa. lHadye uHTerpanus
MIPEBPATUTCS] B TOBEPXHOCTHYIO KOHCTATAIMIO — MAPOAUI0 Ha MEKIIPEIMETHBIEC CBSI-
3u. OOpailieHne K HWHTErpaluy, KaKk CPEJCTBY CO3JAaHHS IIEIOCTHOTO BOCIPHUSTHS
y4eOHOTro MaTepualia, OOBSICHICTCS PSIJIOM MPEUMYIIECTB ATOTO BUAa 00pa30BaTelib-
HOHM nesaTenbHOCTH. HTErpupOBaHHbBIE 3aHATUS PA3BUBAIOT MOTEHLIHMAN CaMUX yYa-
IIUXCsI, TOOYXIAI0T K aKTUBHOMY MO3HAHUIO OKPY’KAIOIIEH JEHCTBUTEIHLHOCTH, K
HaXO0JICHUIO U OCMBICICHUIO IPUYUHHO - CJIECTBEHHBIX CBS3€H, K Pa3BUTHIO JIOTHU-
KM, MBIILJICHUSI, KOMMYHUKATUBHBIX CIIOCOOHOCTEH. B Oosblieit creneHu, 4yem
OOBIYHBIE YPOKH, OHU CHOCOOCTBYIOT Pa3BUTHIO pe4H, (POPMUPOBAHUIO YMEHUS
CpaBHMBaTh, 000011aTh, JejaaTh BBIBOJBI. DopMa MHTEIPUPOBAHHBIX 3aHATUM He-
CTaHAapTHA, UHTepecHa. Mcronb30BaHne pa3InyHbIX BUIOB padOThl B TEUCHHUE 3aHS-
TUSI TIOJJIEP>KMBAET BHUMAHUE yYaIlIMXCsl HA BBICOKOM YPOBHE, YTO IO3BOJISIET T'OBO-
PUTH O AoCTaTOYHOM A(h(PEKTUBHOCTH JAHHBIX 3aHATHI. IHTErpupoBaHHBIM ypoKam
MPUCYIIN 3HAYUTENIbHBIC MEIArOrHYECKHE BO3ZMOKHOCTH. 37€Ch YUaIIUECs MOTy4aroT
rIIyOOKHE Pa3HOCTOPOHHHE 3HAHUS 00 00BEKTaX U3yUeHHUs], UCTIOIL3Ysl MH(POpMAIIHIO
W3 pa3IMYHBIX MPEIMETOB, MMO-HOBOMY OCMBICIMBAIOT COOBITHS, siBJIeHUS. Bcee 310
CTUMYJIUPYET AHATUTUKO-CUHTETHUYECKYIO NIESITEJIbHOCTh y4YalllUXCs, pa3BUBAET IO-
TpeOHOCTH B CUCTEMHOM MOJXOJ€ K 00BEKTY MO3HaHUA, GOPMUPYET YMEHUS aHATH-
3UpOBaTh U CPAaBHUBATH CJIOKHBIC MPOLECCHl U SBICHUS OOBEKTUBHOW PEaTbHOCTH.
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bnarogaps aTomy gocTuraercs 1eJI0CTHOE BOCIIPUSATHE EUCTBUTEIBHOCTH KaK HEOO-
XOJUMasi MPeAnochlIKa (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS.

HHTerpupoBaHHbIe YPOKU — HEOOBIUHBIE 110 3aMbICITy, OPraHU3alu1, METOIUKE
OpOBEACHUS — OOJbIIE HPABATCS y4YallUMCs, YEM TPaJULUOHHbBIE YUeOHbIE 3aHSITHS,
[IO3TOMY IPAKTHUKOBaTh TAKUE YPOKHU ClieqyeT BceM yuurtensiM. Ho oHuM He moryt
CTaTh IJIaBHOM (popMoil pabOThl M3-3a HEU30E)KHO BOZHUKAIOIIEH MPHU 3TOM mpoOlIe-
MBI HEJIOCTaTKa BPEMEHHU Ha MOJATOTOBKY, MEPErpy3KH y4aluxcs U MeJaroros. D¢-
(EeKTUBHOCTh MHTETPUPOBAHHBIX YPOKOB B OOJIBIIIECH CTETIEHU 3aBUCUT OT BHICOKOKA-
YECTBEHHOU MPEIBAPUTEIBHON OATOTOBKH.

MHHOBallMOHHBIE MPOLIECCHl, HMAYLIUE CErOAHS B CHCTEME OOpa3oBaHUS,
HanOoJIee OCTPO CTABIAT BOMPOC O MOMCKAaX PE3EPBOB COBEPUIEHCTBOBAHUS IMOATOTOB-
KU BBICOKOOOpa30BaHHOW, MHTEJUIEKTYalIbHO Pa3BUTON JIMYHOCTU. VHTErpanus vH-
¢dopMaTuky ¥ MH(GOPMALMOHHBIX TEXHOJIOTMHA C JPYrMMH OOIIe00pa30BaTEIbHBIMU
npeIMeTaMu SIBISIETCSl peajbHOW HE0OX0IMMOCThbIo. VHTerpauus sBisercs cpea-
CTBOM pPACIIMPEHUs BO3MOXKHOCTEH CpeIHEro M cpeiHe-CHelHalbHOro mnpodeccuo-
HaJIbHOTO 00pa30BaHuUs, CIIOCOOOM METOJUYECKOr0 O0OralleHus Mejarora U MoBbl-
IIEeHHsI KauecTBa O0y4EHUSI.

Wnest uHTerpupoBaHHOr0 OOyY€HHUs MOSBUJIACH B PE3YyJbTaTe MOMCKOB ONTH-
MaJIbHBIX CPEACTB U POpM 00YUEHUS yJaUTUXCsl, CTUMYJIUPYIOIIHUX UX MOTHUBALIHIO.

[Ipu3HaHue npuopuTeTa JMYHOCTH peOEHKA, €ro MmpaBa Ha NPOSBICHUE CBOUX
MHTEPECOB U B3IJISIOB, &, CIEI0BATEIbHO, POPMUPOBAHUIO HOBOM MOJIENM OOYy4EHMUS,
OPUEHTHUPOBAHHOW HA MOTEHLIMAIBHOE PAa3BUTUE JINYHOCTH, JIMYHOCTHO OPUEHTUPO-
BaHHOE OOy4YE€HHE U BOCIUTAHUE YyYAUIUXCS C YUETOM MX CKIOHHOCTEH U CIIOCOOHO-
CTEH, MO3BOJIUIIO PA3BUTh UACK0 HHTETPUPOBAHHOTO OOYUYEHHUS.

WuTerpanuss — 3TO cuctema, Mpeajararoomas oObeAMHEHUE, COEIUHEHHE,
cOnmmxeHne yueOHOro MaTepuana OTAEIbHBIX POJACTBEHHBIX MPEAMETOB B €IMHOE 1Ie-
J0€.

Hcxons U3 BBILIEONMCAHHOTO MOXHO CIENaTh BBIBOJ: HEKOTOPBIE BO3MOKHO-
CTH MPU UHTETPUPOBAHHOM MOCTPOCHUHU Y4YEOHOTrO Ipoliecca, MO3BOJISIONINX Kade-
CTBEHHO pellaTh 3a7aun 00y4YeHHUs1 U BOCIIUTAHUS yUaIIUXCS:

1. Ilepexon OT BHYTpH NMPEAMETHBIX CBS3€H K MEX MPEAMETHBIM IO3BOJISET
YUYEHHUKY MEPEHOCUTh CIOCOOBI IEUCTBUM ¢ OAHUX OOBEKTOB Ha JIpyrue, 4To obJier-
YaeT yuyeHue U GopMUPYET NMPEACTABICHUE O LIETOCTHOCTU MUpA.

2. YBenuueHue A0JIU NPOOJIEMHBIX CUTYallMid B CTPYKTYpE UHTETpaIMH Mpe-
METOB aKTUBU3UPYET MBICIUTENIbHYIO J€ATEIbHOCTh YUaIINXCS.

3. NnTterpanus BeAET K YBEIMYCHHUIO 10U 0000IIAIONIMX 3HAHUM, MTO3BOJISIO-
IIUX YYaluXcs OJHOBPEMEHHO MPOCIIEANTh BECh MPOIIECC BHINOJHEHHUS IEUCTBUM OT
LEJIH JI0 pe3yJibTaTa, OCMBICICHHO BOCIIPUHUMATh KaXKIbIil 3Tan paboThI.

4. UnTerpanus yBenIuuuBaeT HHOOPMATUBHYIO EMKOCTh YpOKa.

5. MuTerpanus no3BoJsieT HaXOAUTh HOBbIE (DAKTOPHI, KOTOPBIEC MOATBEP:K/Ia-
10T WIK YIIIyOJISIIOT onpeziesieHHble HAaOMI0eHUS, BHIBOIBI YUALIUXCS IPH U3YYSHUU
Pa3IMYHBIX IPEIMETOB.
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6. MHTerpanus sABIsETCS CPEICTBOM MOTHBALIMM YYEHUS YUAIUXCSl, TOMOTAET
aKTUBU3MPOBATh YUEOHO-TIO3HABATENBbHYIO AESITEIBHOCTh YYaIlUXCsl, CIIOCOOCTBYET
CHSTHIO IIEPEHANPSKEHUS U YTOMIIIEMOCTH.

7. WHrterpanus y4eOHOro Marepuajia CIOCOOCTBYET pPa3BUTHIO TBOPUECTBA
y4yalmxcs, MO3BOJSET UM NPUMEHATh MOJIYYEHHbIC 3HAHUS B PEAIbHBIX YCIOBHSIX,
ABIIIETCS OJHUM M3 CYIIECTBEHHBIX (PAKTOPOB BOCIUTAHUS KYJIbTYpPbI, Ba)KHBIM
cpeacTBoM (OPMUPOBAHMS JTMYHOCTHBIX KAa4yeCTB, HAMPABICHHBIX Ha JOOPOE OTHO-
HIEHUE K IPUPOLE, K JIFOASAM, K KU3HU.

PeanuzoBarh BCe BBIIIEHAa3BAHHOE MOMOTalOT MHTEIPUPOBAHHBIE YPOKU WH-
dbopMaTUKU ¢ IPYTUMHU YICOHBIMU MPEAMETAMH.

WNHTerpatuBHas cucTeMa MPEAINOJIaraeT paBHOMEPHOE, PAaBHOIPABHOE CO-
€AMHEHUE POJICTBEHHBIX TEM BCEX IMPEIMETOB, U3yUYECHHE KOTOPBIX B3aUMHO IEpe-
IJIETAETCS Ha KaXJ0M 3Talle ypokKa.

MHTerpupoBaHue - 3TO HOBBIM MOJIXOJ K IPENOAABAHUIO NpeameToB. Takue
YPOKH MO3BOJISIIOT 3KOHOMUTh BpeMs, T. K. JIal0T BO3MOKHOCTb HE 1yOJIMpOBaTh Ma-
TE€pHUal Ha Pa3HbIX IPEeIMETaX.

Kak yxe roBopuioce Bbllle, THGOPMATUKA CETO/IHS 00JIaaeT JaHHBIMU U HE-
00XOJUMBIM UHCTPYMEHTApPUEM JJI1 HHTETPUPOBAHHOIO 00yUYeHUs! yueHUKoB. Hema-
JIOBaXHO M TO, YTO YUUTENSI HHPOPMATHKU 001a1at0T OOJIBIIMMU 3HaHUAMH B 00J1a-
ctu UKT, yem apyrue npeaAMETHUKHN, U UHTETPALMs 3HAHUW MTO3BOJIAET MOJHATH aB-
TOPUTET BCEX YUMUTENEH B IJIa3axX JAETEN U POAUTEIICH.

Ypoku MHPOPMATUKH — ATO YHUBEPCAIBHOE CBS3YIOIIEE 3BEHO, MO3BOJISIO-
1iee «COEAMHUTHY MPAKTUYECKH BCE LIKOJIbHBIE TUCUMIUIMHBL. MCronb3ys MHCTPY-
MEeHTapuil “THHOPMALIMOHHBIX TEXHOJIOTHM U YPOBEHb MOATOTOBIEHHOCTH LIKOJIbHU-
KOB, MO>XHO IIOCTPOMTh MHTETPUPOBAHHBIN YPOK, CO3/1aTh MHTETPUPOBAHHBIE 3ala-
HUS, UHTETPUPOBAHHBIA MOYJIb Ui 00yyarouxcs J1ro0oro Bo3pacra. M3yyas snek-
TPOHHBIE TAOJMIIBI, MOKHO PEIIATh 33Ja4d MATEMATUKU U (DU3UKU, CTPOUTH TpaduKu
GyHKIU, pemaTh ypaBHEHUs, BBIOIHITh TPUOIMKEHHBIE BBIUMCICHUS, MOJEIUPO-
BaTh (hu3nueckue mnpoiecchl U T. 1. OcBauBasi CepBUCHI U Ci1ykO0bl IHTEpHET, yueHu-
KU MOTYT y3HaBaTh UHTEpECHbIE (akThl U3 uctopun OTeyecTBa, 3HAKOMHUTHCS C MHE-
HUEM JINTEPATyPHBIX KPUTUKOB, Y3HABaTh O MOCJIEIHUX HAYYHBIX JTOCTHIKCHUSX U T.
m., o0pabaThiBaTh U CHUCTEMATU3UPOBATH HailieHHYI0 MH(popmanuto. M3yuas 0asbl
JAHHBIX, MOKHO (DOPMHUPOBATH HABBIKK KJIACCU(UKAIUU U CTPYKTYPUPOBAHMS HH-
dbopmar. ITOT CIUCOK MOKHO MPOJOJBKATh. [Ipy 3TOM MHTErpaTUBHBINA XapakTep
Kypca peanu3yeTcss B paMKax TpeOOBaHUN 00s3aTEIbHOTO MHUHUMYMa COIECpP>KaHUS
cpeaHero (IoJIHOro) o01Iero 0opa3oBaHusl.

WuTerpatuBHas cucrema MpeArnojaraeT paBHOMEPHOE, paBHONPABHOE COEIU-
HEHUE POJICTBEHHBIX TEM BCEX LIKOJBHBIX MPEAMETOB, H3yUYEHHUE KOTOPBIX B3aUMHO
MEPEIUIETAETCS HAa KaXKI0M ATale YpoKa.

OCHOBHBIE TPUEMBI UHTETPALIMUA B YYEOHOM IPOIIECCE 3aKIIIOYAIOTCS B CIEAY-
FOLLIEM:

V' VPOKH MPOBOJATCS MO CONPSDKEHHBIM T€MaM, W3y4aeMbIM B Pa3IHYIHBIX
MPEIMETHBIX 00JIACTSAX;

v VpoKH mpoBOIATCS B OPME TBOPUECKHX JTaOOPATOPHIA;
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V' YPOKH HCHOJIBE3YIOT MAaTEMATHYECKHE METO/IBI PEMIEHUS, TEM CaMBbIM, ITO]I-
TBEpXKIas 11e1ecO00pa3HOCTh U3YUEHUs TIPEeIMETa MaTEeMAaTUKU U aHTJIMICKOTO SI3bI-
Ka;

v YPOKH HamoJHSIOTCS MY3BbIKOM, PUCYHKaMH, TIO/IEIKAMH.

WuTerpanust KypcoB MaTeMaTUKH, HTHPOPMATUKU M aHTIMHCKOTO s3bIKa yBIIe-
KalOT HOBHM3HOW, BO3MOXXHOCTBHIO BKJIFOUEHMSI B HIKOJIBHBIM KypC albTEpHATUBHBIX
UJeN M HECTAaHIAPTHBIX N0AX0/10B. HOBM3HA HCCeOBaHUS 3aKIIFOYAETCS B OIpese-
neHun 3¢pGeKTUBHBIX (HOPM, METOIOB, MPUEMOB pabOTHI I peaau3aliid WHTErpa-
IIUU KypCOB MaTeMaTHKH, UHHOPMATUKU U aHTIIMHACKOTO S13bIKa B COBPEMEHHOMN LIKO-
Jie; B CO3/IaHUH YCJIIOBHUH AJI1 AaKTUBHOM MTO3HABATENIbHOM JEATENBHOCTA 00YYaroInX-
csl, JJIA Pa3BUTHsS TBOPYECKOM aKTUBHOCTH M TOBBIIICHUHM KadecTBa 0Opa30OBaHUS
yuamuxcs. Cama xe nHdopmaTtvka U MH(HOPMALMOHHBIE TEXHOJIOTHH SBIISIOTCS, 1O
CyTH, 0a3MCHOI MHHOBAIMEW C OOJBIIMM MHHOBAIIMOHHBIM MOTEHLMAIOM M CTeIe-
HBIO HOBU3HBI. Vcnionb3oBanue pasnuynbix Mmaremarndeckux OV, 110, npezenTanuii,
BUJICO-3BYKO MaTEpUajoB, O(UCHBIX MPWIOKEHUH CHOCOOCTBYET Pa3BUTHIO 3pH-
TEJIBbHOIO, CIYXOBOT'O, MBICIUTEIBLHOTO BOCIPHUSTHS HA MHTEIPUPOBAHHBIX YpPOKaX.
Tembl MHTETPUPOBAHHBIX YPOKOB MOAOUPAIOTCS TaKUM 0Opa3oM, 4TO JUIsl MX pac-
CMOTPEHMSI, pealn3aluu 1eeld YpOKOB HEOOXOAUMbI OBICTPOTa OPUEHTHUPOBKU B HO-
BBIX YCIIOBUSIX, YMEHHUE BUACTh HOBOE B M3BECTHOM, YMEHHE BBIXOJUTH 32 PAMKH
MPUBBIYHOIO CIIOCO0a IEUCTBUI — 3TO pa3BUBAET I'MOKOCTh MBIIUICHHS. XapaKkTep-
Has 4yepTa UHTETPUPOBAHHBIX YPOKOB — 3TO MOUCK HEOOBIUHOTO Croco0a pelieHus
MOCTaBJICHHBIX TIPOOJIEM, YTO Pa3BUBAET OPUTMHAIBHOCTH MbIUIeHUs. [Ipu uHTEeTpa-
[IMU 3HAHUW OYEHb BAXXHO BBIACIATH CYIIECTBEHHOE, YMETh BUACTH 1I€Jb PalOTHI,
MOJABOJIUTh UTOTH PELIEHUs PAacCMaTPUBAEMOM MpOOJIEeMbl JUIsl TOTO, YTOOBI MOCIE
00001IEHHS UCTIONIB30BaTh MOJIyYEHHbIE PE3yJbTaThl B AalibHEHIIEM,— BCE 3TO pas-
BHBAET IIyOHHY, LEJICHANPABICHHOCTh U WIMPOTY MbliuieHusi. Kpome Toro, B mpo-
1ecce Takou padoThl y yyaluxcs BO3pacTaeT JJr0003HATEIbHOCTb.

CoBpemeHHOE TIOHATHE "0Opazosanue” CBSI3BIBACTCS C TOJKOBAHHUEM TaKHX
TEPMUHOB Kak "o6yuenue”, "socnumanue”, "obpazosanue”, "pazsumue”. Onnaxo, no
TOT0, KaK CJIOBO «00pa30oBaHUE» CTAJI0 CBA3BIBATHCSA C MPOCBEIEHUEM, OHO MMEIIO
Oonee mmupokoe 3Byuanue. CrioBapHbIe 3HAYCHHUSI pacCMaTpUBAIOT TEPMUH "00pa3o-
BaHME'", KaK CYIIECTBUTEIBHOE OT IJ1aroiya "oOpa3oBbIBATh" B CMBICIIE: «C0O30A8aMbY,
«ghopmuposamuvy unu «pazeueamey Heumo Hogsoe. Co3z0asams HOB0€ — 3MO U eCMb
UHHOBAYUSL.
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OBPA3OBAHUA, OPUEHTIPOBAHHBIE HA ITPOM3BOICTBO OCHOBA
PA3BUTUE PEIT MOHAJIbHON S5KOHOMUKH

(OPTYHI'(HNY) um. U.M.I'yOkuna B 1. Tamkente, Pecrrybnvka Y30ekucTan)

AHHOmMauuA: paccmampusaiomcs 8onpocvl UHmezpayuu 0bpaz08amenbHvix
yupescoeHull ¢ nPou3800CMEEHHbIMU NPOYECCAMU, NPOAHATUBUPOBAHBL CHOCOOCMEY-
owue u npenamcmsyrowue haxmopobl, uuaOwUe Ha YCneuHoe ee yHKYUOHUPOBa-
HUe KaK UHMe2pUpOBaHHOU CUCIEMbl, UCCLEeO08aHbI MEXAHUIMbL NOBbIUUEHUs I¢-
GPeKkmusHOCmMuU pecUOHAIbHOU CUCMEMbL NPOPDECCUOHATILHO20 00PA308AHUSL, UCCe00-
8AHO COBPEeMEeHHOe COCMOosAHUe uHmezpayuu 0opazosanue ¢ NPou3e00CMEOM, BblslE-
JIeHbl OCHOBHbLE MEXAHUIMbL OJisl YCHeUWHOU UHRMeSPayu.

Kniroueevie cnosa: unmezpayus, pecuoHaibHvlie 0COOEHHOCMU, UHMEZPUPOBAH-
Has cucmema, UHHOBAYUOHHASL MEXHON02USL, KOHKYPEHMOCNOCOOHOCb.

HHTeHcHBHOE pa3BUTHE CPEICTB KOMMYHUKAIIMKM TPHUAAET UHPOPMALIUU YHU-
KaJIbHOE ToJIOkKeHUE B obmiecTBe. OHA cTana OKa3bIBaTh HEMIOCPEICTBEHHOE BIMSIHUE
Ha Bce cdephl XO35UCTBEHHON U JyXOBHOMU JIESTEILHOCTH YEJIOBEKa, IPEBPATUIIach B
WHTEPHAIMOHAIEHOE CPEJCTBO B3aMMOJICUCTBHUS W B3aUMOBIIMSHHS TOCYAapCTB, OT-
pacieit, GupM U ke OTACIBHBIX CIEIUATNCTOB. BO3HHUK BBICOKHI YPOBEHBH B3au-
MOJCHCTBUS MEXIYy HaAyKOW, 0Opa30BaHUEM U MPOU3BOJICTBOM, TaK KaK HOCUTCIISIMH
nH(OpPMAIUU 371eCh YacTO BBICTYMAIOT OJHU W TE )K€ JIUIA - CIICIIHAIUCTHI, HCTIOJh-
3yIOlMe €ANHYI HH(DOpMaMOHHYI0 cpeny. MHTerpannoHHBIE MPOLECCHl MEXKTY
paccMaTpUBAaEMbIMU BUJIAMU JIEATEITLHOCTH, BO-TIEPBBIX, SKOHOMUYHBI U 3P (HEKTUB-
HBI, BO-BTOPBIX, YCKOPSIIOT HAYYHO-TEXHUYECKUN MPOTPECC, B-TPETHUX, MO3BOJIIIOT
paIMOHAIBHO MCIOJIb30BaTh WHTEIICKTYaIbHbIN MOTEHIIUA HAYKU U BBICIICH KO-
JIbI HE TOJIBKO OTJAENILHOM CTpaHbl, HO U MUPOBOTO cooOIecTBa B menoM. O6o001e-
HUE, aHaJU3 U HCIOIb30BAHUE ATOTO OMBITA MOXET MPUHECTH OTPOMHBIC BBITOJIBI
BCEM YYaCTHHKaM 3TOTO MpoIecca.

[Tpobyiembl 0oOecTiedeHNsT MTHHOBAITMOHHOTO Pa3BUTHS YKOHOMUKH U (hOPMHUPO-
BaHMs OOINECTBA, OCHOBAHHOTO HA 3HAHUAX, TPEOYIOT M3YUYCHUS B3aMMOICHCTBHUS
MEXIy pa3IMYHBIMU WHCTUTYTaMH B c(epax Hayku, 0Opa30BaHHS W MPOHM3BOICTRBA.
WHTerpatuBHOE B3aMMOJICHCTBHE TAKWX WHCTUTYTOB JaeT MYJIbTHUIUTMKAIIMOHHBIHA
3¢ (eKT, Kak 0 TOM CBHJIETEILCTBYET, B YaCTHOCTH, onbIT Kutas, M3pamis u Oun-
JISTHIUY, TAC CTUMYJIMPOBAHNE PAa3BUTHS HEOOJBITUX WHHOBAIMOHHBIX TPEITPUATHI
IpH TOJACPKKE TOCyIapcTBa CTANO OJHUM M3 (AKTOPOB SKOHOMHUYECKOTO POCTa.
Marsie u cpeHue TPEANPUATHS, PA3BUTHE KOTOPHIX CBSA3aHO C OBICTPHIM OCBOCHHEM
HAyYHO-TEXHUYECKUX JIOCTHKEHUHN, COCTABJISIOT OCHOBY ASKOHOMHYECKOW >KU3HU
OOJBIITMHCTBA MPOMBIIIUICHHO Pa3BUTHIX CTpaH. VX BiusiHME HA (OPMHUPOBAHUE PHIH-
Ka TpyAa MoOyXJIaeT BJIACTU 3a00TUTHCS 00 YIYyUIIEHHH HX HHPPACTPYKTYPHI U
YCIIOBHM ACSATEIHHOCTH, YTO TTO3BOJISET CHU3UTH YPOBEHD 0€3pabOTHUIIBI U YITYUIIHUTh
SKOHOMHYECKYIO CHTYyaIuio [1].
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B ycnoBusax MonepHuzanuu U GopMHpPOBaHMS MHHOBALIMOHHONW SKOHOMMKH B
CTpaHe OBICTPOTEKYIIME MPOLECCH MOJIEPHU3AMOHHO-MHHOBAIMOHHOTO XapaKTepa,
COBPEMEHHBIE MHTETPALlMOHHbIE TEHACHLIMU TPEOYIOT MHTEHCU(UKALNKA HAYYHBIX
UCCIICIOBAHNNA MEXaHNU3MOB B3aMMOJEHCTBHS MHCTUTYTOB B CJIIOXKHBIX 3KOHOMUYE-
CKUX cucTemax. B mepByro ouepenp TpeOyeT pelieHust npodiema yrnpaBieHHs, KakK
CaMUMHU NPOLECCaMU HMHTErpaluy, TaKk W BHOBb BO3HUKILEH HWHTETPUPOBAHHOU
CTPYKTYypoil. B 3Tol cBsi3u uccnenoBanue npodieM HHTErpau 00pa3oBaHus C Mpo-
M3BOJACTBOM B ME309KOHOMHUKE MPEACTABIIETCS B JOCTATOYHOU MEPE AKTYaIbHOM.

CrpaTernueckoe NapTHEPCTBO B BBICIIEH IIIKOJIE MOKET OXBAThIBATh JBa BUAA
B3aMMOOTHOIICHUN:

- MEXIYy CTPYKTypaMu BBICIIETO M CPEIHEro NMpo(eccHOHaIbHOro 00pa3oBa-
HUsS, KOTOPBIE OCYLIECTBISIOT AHAJIOTMYHYIO WIH CXOXKYH JEATEIBHOCTh. B 3TOM
cllydae peub UIET O «IIPEBPALLECHNN» KOHKYPEHTOB B IIApTHEPOB;

- MEXAY OpraHu3alysMH, BOBJICYEHHBIMA B INPOLECC (LEMOYKY) CO3AAHMS
IIPOJIYKTOB U YCIIyT UHTETPALMOHHON CUCTEMBI.

Ilepewiii 6uo cTpaTernyeckoro napTHEPCTBa 0a3upyeTcs WM Ha O0bEINHEHUU
peCypcoB MapTHEPOB AJIsl JOCTHKEHHSI B3aMMHO COIJIACOBAHHBIX II€JIeHd, MM Ha 00-
MEHE pecypcaMu, O3BOJISIOIMMI YKPENUTh UX PHIHOYHBIE ITO3HIIHH.

Bmopoii 6uo0 cTtparern4eckoro mnapTHEPCTBa B HMHTErPALlMOHHOM IpOIEcCe
(dbopMHUpYyETCS «II0 BEPTUKAIW» B TEXHOJOTMYECKOM ILEMOYKE CO3JaHUs LEHHOCTH
MIPOAYKTOB M YCIYT. DTOT BUJ O3HAYAET IEPEXOJ C «OPUEHTAIMU Ha CHEIIKY», U3-
BECTHOM U3 TEOPUHU U NMPAKTUKU MAPKETUHIa PAHHETO NEPUOAA, HA KOPUEHTAIUIO Ha
MMapTHEPCTBO», KOTOPOE MPEAINOIAracT HaJIudue MHOTOKPATHBIX, IIOBTOPSEMBIX ClIE-
JIOK, a 3HAYUT COKPALIEHNE U3JECPKEK B3aUMOIEHUCTBUS U BO3MOKHOCTh MCITOJIb30Ba-
HUSI CTAaHJJAPTHBIX METOJIOB B YIIPABJICHUHM KOHTpaKTaMu [2].

C ToukM 3peHusl yNpaBJeHMs IPOLECC MHTErpallMd HayKd, O0Opa30BaHUS C
IIPOM3BOJICTBOM HAa ME30YPOBHE IPEAINOJIAracT KOMIIEKCHOE BO3JACHCTBHUE 110 TPEM
IJIaBHBIM ACIIEKTaM:

. CTpYKTypHOMY (TIpeoOpa3oBaHH€ BHYTPEHHEW CTPYKTYpbl U CHCTEMbI
BHEIIIHUX B3aMMOCBSI3€H CYObEKTa MHTETPAIIUN );
. (bUHAHCOBO-2KOHOMHYECKOMY (TIpeoOpa3oBaHUE CTPYKTYpPbl aKTHBOB U

MAaCCUBOB CYObEKTa MHTEIPALIUN);

PaBOBOMY (FOPUAMYECKHE MPOLEAYPHl U TEXHOJOTHH B3aUMOJIEHCTBUS CyOh-
€KTOB MHTETPALIUHN).

DKOHOMHYECKHE YCIIOBUSI MHTETPAIlMM HAayKH, 0Opa30BaHUs W MPOM3BOJCTBA
CBSI3aHBI C OOBEAMHEHHEM PECYPCOB I TOMyYeHHUS HApOJHO-XO3SWCTBEHHOTO U
KoMmmepueckoro 3¢ dexroB. MuTerparus pa3auyHbIX CTOPOH JEATEIIBHOCTH YUEOHBIX
3aBEJCHUI MO3BOJIIET COKpaIaTh pacxobl, 6ojee pannoHaibHO U d(HPEKTUBHO uC-
MOJIb30BaTh TPYIOBbIE, (DMHAHCOBBIC, MaTEpUATLHBIE PECYPChI. 3HAYUMBIM SKOHOMHU-
YECKUM YCJIOBUEM IOWCKA MPUHIIUIINAIBLHO HOBBIX MOJEJICH WHTErPAlUU SBIISCTCS
nuBepcuUKaIs UCTOYHUKOB (DMHAHCUPOBAHUSI HAYYHO-UCCIIEI0BATEIBCKON pabo-
ThI, 00pa30BaTEIBHBIX TEXHOJIOTUH (TPAHTHI, JOTOBOPHI C XO3SIMCTBYIOIIMMH CYObEK-
TaMU, peaju3alus Hay4YHbIX pa3pabOTOK, HAYYHOE KOHCYJIbTUPOBAHHE, SKCIIEPTHU3A,
UH(OPMAIIMOHHBIE YCIIYTH, IPOEKTHbIE, OpPraHU3allMOHHbIE YCIYTH, pealnu3alus mna-
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TEHTOB, JIMLEH3UH U T.1.). OHa AOCTUTaeTcs 3a CUET HCIOJIb30BAHUSA TMOKHUX CXEM
MOOMIM3AIMN BHEOIOPKETHBIX CPEACTB (IIpU MCIIOIb30BAaHUM OPraHaMU YIIPaBJICHUS
COBPEMEHHBIX METOJJOB MOHUTOPUHIA U KOHTPOJIA).

WuTerpanus o0ydeHus, HAyKU U MIPOU3BOJCTBA MPEAYyCMaTPUBAET UX OpraHu-
YECKOE COEIMHEHUE B JIeJI€ MOATOTOBKH BBICOKOKBATM(YHUIIMPOBAHHOIO KOHKYPEHTO-
CIIOCOOHOTO Kajipa Mo M30paHHOW CHEUAIbHOCTU B 00pa30BaTEIbHBIX YUPEKICHU-
AX. OPPEKT OT TAKOro COETUHEHHUs CYLIECTBEHHO 3aBUCHUT OT (DOpPMBI €ro peanu3sa-
[[UU, IPUYEM OTKPBITOE MPOCTPAHCTBO 0OPa30BaAHUS CTPOUTCSA B BUJE CUCTEMBI POp-
MaJbHBIX U He()OPMATBHBIX OTHOIICHUN, MPEJOCTABISAIONIUX, CTYJCHTaM €IUHBIC
BO3MOKHOCTH U1l IPO(ECCUOHAIBHOIO POCTa U MOCIEAYIOIIEN AeATelIbHOCTH B CO-
OTBETCTBUU C TIOTYYECHHOU KB (UKAIHEH.

Kaxnas u3 stux ¢popM, B CBOIO 04epe/ib, UMEET CBOM OCOOEHHOCTH B pa3iiny-
HBIX YCIIOBUSIX M KOHKPETHBIX 00pa30BaTEIbHBIX yUpEeKIEHUAX. B ToXke Bpems, Kax-
nou (opMe MpUCyIIH 001IMe YePThI, KOTOPbIE U JIETJIM B OCHOBY UX OIPEIEICHHUS.

K Bompocy unTerpanuu o6pa3oBaHus, HAyKd U IPOU3BOACTBA TPEeOYyeTCs KOM-
IJIEKCHBIN CTPATETMYECKUN MOAXOJ, B Peain3aliid KOTOPOrO0 MOXHO BBIIEIUTH TPU
IJIABHBIX HAIPABJICHUSI.

Bo-nepeuix, cnepyer HanaguTh 3¢(HEKTUBHOE B3aUMOJEHCTBUE 00pa3oBaTelib-
HBIX YUYPEKJECHUU C MOTEHUHUATBbHBIMU PAa0OTOAATENIIMU U PHIHKOM TpyZa B LIEJIOM.
OTOMY CIIOCOOCTBYET CIIEAYIOIIEE:

. BOBJICUEHHUE CHELIMAIUCTOB-ITPOU3BOJACTBEHHUKOB B YUEOHBIN MPOILIECC;

. y4acTHe NpeanpusITHil B pa3paboTke yueOHbIX MPOTpaMM U MTOCOOUI;

. TECHOE B3aMMOJCICTBUE BY30B M MPEANPUATHIA MO BOIMPOCY OpPraHH3a-
LMY TPOU3BOACTBEHHOM MPAKTUKH, & TAKKE TPYAOYCTPOUCTBA BHIMTYCKHUKOB,;

. (¢uHaHCHpOBaHUE MPEANPUATHSAMHU LIEJIEBOM MOATOTOBKU CTYJIEHTOB M
MIEPENOArOTOBKHU KaJpOB;

. IIPOBEJICHUE COBMECTHBIX MCCIEAOBaHUN B 00JaCTH HMHHOBAIlMOHHBIX

pa3paboToK, CIOCOOCTBOBAHUE MPEANPHUATHUSIMH BHEAPCHHUIO MX B IPOU3BOJICTBCH-
HBIN ITPOLIECC;

. COBEPLICHCTBOBAHUE YCIIOBUM I 3aKPEIUICHUS U aJanTaluuyd MOJIOIBIX
CHELHAIMCTOB Ha padOYUX MECTax;
. MIPOBEJEHNE COBMECTHBIX HCCIIEIOBAHUI pBIHKA TPyZAa, HAIPaBJICHHBIX

Ha BBISBJICHUE TCHACHIIMHU €TO Pa3BUTHA.

Bo-emopwix, HEO0X0IUMO CO3/IaHUE U TOAJIep>KKa OU3HEC-UHKYyOATOpOB, TEX-
HOJIOTHYECKUX TTApPKOB, IEHTPOB KOJIJICKTUBHOTO TIOJIb30BaHUS U IPYTUX HHTETPUPO-
BAaHHBIX HAYYHO-0Opa30BaTCIBHBIX CTPYKTYp. bH3HEC-MHKyOaTOp pemaer 3amadu
MTO/IJICPYKKH MaJIbIX, BHOBb CO3JaHHBIX MPEANPHATHI 1 HAUMHAIOIIMX TPeIITPUHUMA-
TeJIeH, CBSI3aHHbBIE C OKA3aHWEM UM MOMOIIU B CO3/IaHUU KU3HECTIOCOOHBIX KOMMEp-
YECKU BBITOJHBIX MPOIYKTOB U 3(PPEKTUBHBIX MPOU3BOACTB Ha 0aze mx wueu. Tex-
HOJIOTMYECKUN mapk (TEXHOMapK) — J3TO CHCIUATU3UPOBAHHBIA  HAYYHO-
MIPOU3BOICTBEHHBIN TEPPUTOPUATIHLHBIN KOMIUIEKC, Ha 6a3e KOTOPOTo co3aatoTcs Oma-
TOTIPUSATHBIE YCIIOBUS JJIA Pa3BUTHS WHHOBAIIMOHHOW NEATEITLHOCTH, CTAHOBJICHHSI
MaJbIX U CPEIHUX HAYKOEMKHUX MPEANPUSITHI MOCPEICTBOM MPEAOCTABICHUS CyOh-
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€KTaM MHHOBAIIMOHHOM JCSATEILHOCTH B MOJIb30BAHUE TTOMEIICHUM U 000py10BaHUS,
(hbUHAHCOBOM M KaJIpOBOM MTOMOIIM, HEOOXOAUMBIX YCIYT.

B-mpemwbux, He0OXOIUMO OCHOBBIBaTh B3aMMOJICCTBHE BBICIICH IIKOJBI C
IIPOM3BOJICTBEHHOM chepoil Ha MPUHIIMIIAX PaBHOIPABHOIO MapTHEPCTBA. B ycnoBu-
SIX PBIHOYHOM SKOHOMHUKH 3TO MOXKET paccMaTpHBATbCs KaK HEKOTOPBINM OM3Hec-
MIPOEKT, B KOTOPOM KOHCOJUAUPYIOTCS PECYPCHI HECKOIBKHUX XO3SHUCTBYIOIINX CYOh-
€KTOB JIJI1 OCYILIECTBIICHUS TON WA MHOM JIesITeNbHOCTH. Kak moka3pIBaeT npakTuka,
MOAOOHBINA MOJIXO/ OKAa3bIBAETCS B3aMMOBBITOJHBIM, TaK KaK MOMHMO IPOYEro Mpo-
HUCXOIUT OOMEH 3HAaHUSMH, HACIMHA M OIBITOM, BEAYIIUH K WX HAKOIUICHHIO H
yrpouHeHwuo [3].

HNHTEerpainoOHHbIN TPOLECC MOXKHO HATIIAIHO NPEACTABUTh B BUAE CICIYIOMIEH
cxemsl (puc. 1).

[

( HanaxueaHue

Unmeezpayun obpasoearus, HayKu u npouseodcmea

4 )

CosdaHue u noddepka \ﬁ

Paseumue
aghghexmueHo20 GusHec-uHKyGamopoe, e3aunoebli2odHo20
asaumodeticmeun mexHonapkoa U dpyaux BusHec-
gysoe C urmezpupoeaHHblx napmuyépcmea
nomeryuanbHbIU HaywHO- eblctuell WKonb! U
paGomodamananu ofpazoaamenkHbIX npousecdcmacHHol
L.L U pblHKOM mpyda cmpyxkmyp J\ cibepb! J

~ — —~ 7

Modeomoeka cneyuanucmos
dna cosdanul Hoeblx
npednpuamu

Modeomoeaxa cneyuanucmos ong
paBomsel Ha CyWECmeyoULUX

npednpUAMUAX

KeanuguyuposadHsle, KoMNemeHmHble cneyuanucmsl, 2omoeble cosdams
meopyeckull konnexmue, cnocobHbll K CaMOopeanU3aluy, Camopaseumulo,
sthibekmueHOU deAamenbHOCIU U YCNSWHON peanusauuu ceoux NpoeKmos

Puc. 1

HuTerpaTiBHOE B3aUMOACHCTBUE TaKUX WHCTUTYTOB JAET MYJIBTUILTUKAIIMOH-
HBIA (P (HEKT, KaKk 0 TOM CBHIETEIBCTBYET, B YACTHOCTH, OmNbIT Kutas, M3panmns u
OUHISAHINYN, TAC CTUMYJIUPOBAHHWE PA3BUTHS HEOONBIINX HHHOBAIMOHHBIX TPE-
NPUSITHIA TIPH TOAIEPKKE TOCYAApCTBA CTAI0 OAHUM U3 (PAKTOPOB SKOHOMHUECKOTO
pocta. Manble U cpefHHe TPEANPUATHS, PA3BUTHE KOTOPHIX CBSA3aHO C OBICTPHIM
OCBOEHHEM HAYyYHO-TEXHHUUYECKUX JOCTHKCHHIA, COCTABIIIOT OCHOBY YKOHOMUYECKOU
’KU3HU OOJIBIIMHCTBA MPOMBIIUIEHHO Pa3BUTHIX CTpaH. VX BiusiHMe Ha (HOpMUpOBa-
HUE PbIHKA TPyAa MOO0YXAaeT BIACTU 3a00TUTHCS 00 YIydIlIEeHUH UX UHOPACTPYKTY-
pbl U YCIOBUH JAEATEIBHOCTH, YTO TO3BOJISIET CHHU3UTH YpPOBEHb 0€3pabOoTHIBI U
YIIY4IIUTh SKOHOMUYECKYIO CUTYaIHI0. XOTs aKaJeMHuecKasi HayKa He pelaeT KOH-
KPETHBIX MPOU3BOACTBEHHBIX WM (DMHAHCOBBIX 3a7a4, €€ OTKPBITHS U JOCTHXKECHUS
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BJIMSIIOT Ha SKOHOMUYECKYIO U IIPOU3BOJCTBEHHYIO c(hepy dyepe3 pa3BUTUE TEXHUKHU,
COBEPILIECHCTBOBAHNE MPOU3BOJICTBEHHBIX TEXHOJOTUH, YJIYYIIEHHE COLUAIBHON Op-
ranuzaiuu. B chepy Hayku kak 00J1acTH TEOPETUUECKOIO 3HAHUSI HE BXOJUT BBIMOJ-
HEHHE KOHCTPYKTOPCKUX pa3pabOTOK B IMPOU3BOACTBEHHOM U XO3WCTBEHHOM Npak-
THUKE.

[IpusiTeie 3aKOHBI O HAYKE HEKOTOPBIX 00JaCTEll yCTaHABIMBAIOT, UTO Y4€OHO-
Hay4HbIE KOMILIEKCHI MOTYT ObITh 00Opa30BaHbl Ha 0a3e HE TOJBKO rOCYIapCTBEHHBIX
BY30B M HAyYHBIX OPTaHHU3alMi, HO U HErOCYAapCTBEHHBIX OpPraHU3alMi U yupexKie-
HUW, 3aHUMAIOIINXCA HAYYHOM, HAYYHO-TEXHUYECKON WJIM UHHOBALIMOHHOU J1€SITENb-
HOCTBI0. DKOHOMUYECKHE YCIOBHUS MHTETpallui HayKH, oOpa3oBaHusa U Ou3Heca CBS-
3aHbI ¢ OOBEAMHEHUEM PECypCOB ISl MONYYECHHS] HAPOJHOXO3SHCTBEHHOIO U KOM-
Mepueckoro 3¢gdektoB. Heobxoaumo co3nate KOMPOPTHYIO Cpely Uil pa3BUTUS
VMHHOBAIlUM B pa3jM4YHBIX OTpacisXx Hayku M oOpazoBanus. Ilpemmaraercs mpeny-
CMOTPETh HAJIOTOBBIE U 3KOHOMHWYECKHE JIBIOTHI JJIs1 IPEIIPUATUN, 3aHUMAKOLIUXCS
OCBOEHUEM B MPOU3BOJACTBE HOBOW TEXHUKH U TEXHOJIOTUH, OOECHEUNUTh CO3/1aHUE
0COOBIX 3KOHOMHYECKHX 30H U T.1. ['0BOpst 00 S5KOHOMUYECKUX YCIIOBUSAX HHTETpa-
LIUH, CJIETYET OTMETUTb, UTO JAECTAOMIN3UPYIOIIEe BO3ACHCTBUE HA pa3BUTHE HAYKH,
oOpa3oBaHMs ¥ OM3HECA OKa3aJd U MPOJODKAIOT OKa3blBaThb HETaTUBHBIE SKOHOMHU-
YECKUE SBJICHUSI, COMYTCTBYIOIIME MEPEXOTHOMY MEPUOAY: COLMAIbHAs U AIKOHOMMU-
Yyeckasg HeCTaOWJIbHOCTh; AePUUUT (PUHAHCOBBIX CPEICTB; CTAPEHHUE M HECOOTBET-
CTBHE MAaTepUaTbHO-TEXHUYECKON 0a3bl COBPEMEHHBIM MOTPEOHOCTSIM HAYyYHOU H
00pa30oBaTeNbHON NESITENbHOCTH; YCTOWYMBASI TEHJICHUUS K YMEHBIICHUIO YUCIICH-
HOCTH MOJIOABIX KaJpOB M COKpPAIIEHWI0 KOHTUHIEHTa HAy4YHbIX M Hay4YHO-
MEJAarorn4eckux pabOTHUKOB BCIEACTBUE HHU3KOW OIIaThl UX Tpynaa. OCHOBHbIE
TPYAHOCTH BBI3BaHbl SKOHOMHUYECKOM CIa00CThIO OpraHHU3alfil, HaXOISIIUXCS Ha
CTa/Iiy BOBJICUEHUS B PhIHOYHBIE OTHOIIEHUsA. CerogusiHee HHPOPMALIMOHHOE MTPO-
CTPaHCTBO OTE€YECTBEHHOM SKOHOMHUKH COCTOMT M3 CJIa00 CBSI3aHHBIX MEXAY COOOM
MH(GOPMALIMOHHBIX CEKTOPOB (TOCYIapCTBEHHBIX U KOMMEPYECKHX, BEJOMCTBEHHBIX
Y PErMOHAJIBHBIX ), KKl U3 KOTOPBIX B CUJIY Pa3JIMYHBIX IPUYUH MaJIOJOCTYIIEH
JUISL UCTIOJIB30BAaHUS U pacIIMpeHus. B To ke BpeMs B MOCIEAHHME IOJIbl HAMETHIIACH
MOJIOKUTEIbHASI TEHACHLMS B PA3BUTHN OTE€YECTBEHHOTO MHHOBAI[MOHHOTO OM3Heca:
MPUPOCT YKCIIA MAJIBIX HHHOBAIIMOHHBIX MPEANPUITHI, yBEIMUEHUE BHYTPEHHHX 3a-
TpaT Ha MCCIEIOBAaHUS U pa3paOOTKU, MOBBIIICHUE YAEIBHOIO Beca BHEOIOIKETHBIX
CPEIICTB BO BHYTPEHHMX 3aTpaTax Ha UCCIEAOBaHUS U pa3pabOoTKu. B aTux ycrnoBusax
MCCJIEIOBAHKUE BIIMSIHUS MHTEIPUPOBAHHOTO PAa3BUTHA MHPOPMALUOHHBIX TEXHOJIO-
Uil Ha pa3BUTUE NPEINPUHUMATEIHCTBA B CTPaHE CTAHOBHUTCS KaK HUKOTJA aKTy-
anbHbIM. [0 MHEeHMIO psina aBTOpoB [4,5], cienu(pUIEecKUM yCIIOBUEM Pa3BUTHS UH-
TErpalMOHHBIX MPOLIECCOB B Hayke, 0Opa3oBaHUM U OM3HECE B HAIlleH CTpaHe SIBJIs-
eTCsl HEOOXOANMMOCTh YKOHOMUYECKOM MEPECTPONKU ITUX COLUAIBHBIX MHCTUTYTOB B
CBS3U C Pa3BUTUEM PBIHOYHBIX OTHOIIECHUIA.

B Hacrosimiee BpeMs 0Te4eCTBEHHbIE HayKa, 00pa3oBaHKue U OW3HEC HAXOAATCS
Ha CTaJIMU TIOMCKA KU3HECTIOCOOHBIX PopM HHTErpanun. OHU CTPOATCA MO CETEBOMY,
a He mo uepapxuyeckoMy npuHUuNy. CereBoe B3aMMOJEHCTBHE YPABHUBAET €O
YYaCTHUKOB, Pa3HbIX 110 MHCTUTYLIMOHAJIBHON M OpraHu3alMoHHON crenupuke. Ce-
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TeBas (opma B3aUMOJCHCTBUS MO3BOJIET YUUTHIBATH OCOOCHHOCTH, XapaKTEPHYIO
JUTSI OT€YECTBEHHOTO AesIonponu3BoacTBa. OHa 3aKIII0YaeTCs B TOM, YTO MPHU PEIICHUU
BOIIPOCOB O MAapTHEPCTBE OOJBIIMHCTBO PYKOBOIUTENECH MPENNOYUTAIOT MEPCOHU-
¢unupoBanHoe ("muuHOE"), @ HE MHCTUTYLIMOHAIbHOE B3auMojeicTBue. [Ipu atom,
BXHEHUIITUM KOMIIOHEHTOM HMHTETPAIlMH BHICTYNAET HedopMallbHAsT KOMMYHHUKAIUS,
BO3MOXKHOCTH JJI1 OCYIIECTBJICHHSI KOTOPOM MO CYIIECTBYIOLIUM KaHallaM CBSI3H, B
TOM YHUCJIE OCHOBAaHHBIM Ha COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHSAX, BECbMa
orpaHuyeHbl. Mexay TeM JIoBepHe SBIsICTCs Haubosee 3HaYNMbIM (PaAKTOPOM CO3/1a-
HUS COIIMAIbHBIX CETEH, OCOOEHHO €CIIM PeYb UJET O CETAX C IJIOTHOW CTPYKTYPOM,
MPEIoJIaraoiuX BbICOKHM YPOBEHb HaJleXKHOCTU. HCTUTYIIMOHATBHOE IOBEpUE B
JaHHOM CIlyyae HE 3aMEHSET JAOBEpHUsSl TPAHCIIEPCOHAIBLHOTO, (POPMUPYEMOTO Uepes
YCTOMYMBO MOBTOPSIOIIMECS JIMYHBIE KOHTAKThl. MEXINYHOCTHOE B3aUMOJACHCTBHE
BBICTYIIAET PEIIAIOIINM YCI0BHEM 3(()EKTUBHOIO B3aUMOAECHCTBUSI COIIMATIBHBIX Ce-
Tel. Heo6X0AMMOCTh cUCTEMAaTUUYECKUX JIMUHBIX KOHTAKTOB B COUYETAaHUU C OIpaHU-
YEeHHOCTBHIO BPEMEHHOT'O Pecypca, B CBOK OUEpElb, JI€IaeT MPAKTUYECKU HEn30exk-
HOM KOHLIEHTPALMIO COLMAIBHBIX CeTell Ha HEOOJBIINX TEPPUTOPUSX, I7I€ UMEIOTCS
YCIIOBHS JIJISl OCYILIECTBJICHUS YCIEIIHbIX B3auMoeicTBUil. IMEHHO mo3TOMY MHTE-
IpallMOHHbIE KOMIUIEKCHI, CYIIECTBYIOLIME B 00Opa3oBaHMU, HAyKe M OM3HECe, 3aya-
CTYIO pacrojaraioTcs Ha TEPPUTOPHUH, IPUIIETAIONIEH K OJHOMY M3 00pa30BaTeIbHBIX
yapexaenuit. @opMupoBaHue Jr000T0 00pa30BaTEIBHOIO YUPEKACHUS, BKIIOYCHHO-
ro B TPEXCTOPOHHHE OTHOIICHHS OOpa3oBaHUs, HAyKH W OHM3HECa, CIIOCOOCTBYET
OOBEIMHEHUIO B €r0 CTEHAaX TPEX HEMpPEMEHHBIX JIEMEHTOB COBPEMEHHOTO OOIIIe-
CTBa - HAyKH, 00pa30BaHUA U pbIHKA. Biusis qpyr Ha npyra, OHU Jal0T BO3MOXHOCTh
chopMUPOBATH HOBBIN 00pa3 YHUBEPCHUTETA, a CIIEIOBATEIbHO, U HOBYIO TMOJUTHKY,
OCHOBaHHYIO Ha €MHCTBE PHIHOYHBIX CHJI M COLIMATILHOM 3aIMILEHHOCTH YHUBEPCH-
TeTa, ero MnpenojaBaTesiedl U CTYIEHTOB B MYJIbTHKYJIBTYPHBIX YCIOBHSX, YTO o0ec-
MEYMBACTCS CBS3SIMU YHHUBEPCUTETA KaK IIEHTPA HAYKU U KYJIbTYPHI U B TO K€ BpeMs
KaK IEHTpa mpeanpuHuMarensctBa [6]. HeoOXonmmMo OTMETHTh, YTO B MpoIeccax
B3aMMOJICHCTBUS HaykHu, oOpa3oBaHus M OW3Heca B CTpaHe Ipeo0JialaeT JIBYXCTO-
POHHSISI MHTETpaIs, a MPEAIOYTeHHs BIOOpa MapTHEpa Mo MHTErpauu (00pa3ona-
HUE, HayKa WM OM3HEC) 3aBUCAT OT OIbITa B3aUMOJEUCTBHUSA, OT MpPEICTaBICHUNH 00
OCHOBOTIOJIAraloNuX BUAX ACSITEILHOCTH NapTHEpa. By3bl 1 HayuHBbIE yUpeKICHUS
0oJ1ee CKIIOHHBI K MHTETPAIMU IPYT C APYroM B (yHIaMEHTANTBHBIX cepax HaAyIHOH
U 00pa3oBaTeIbHON AEATETLHOCTH; B MPUKIIAJAHBIX chepax NeATeTbHOCTH OHU OT/Aa-
10T TpeanouTeHue OnusHecy. buszHnec otTnaeT mpeamnovTeHrne HayKe B UCCIIEI0BATEb-
ckoii cepe, a By3aMm - B oOpazoBaTebHON. B cllydasix TpeXCTOPOHHETO B3auMOJCH-
CTBUS CPEIIU €r0 YYACTHUKOB YalIlle BCETO BHIACISACTCS BEAYIEE 3BEHO: MPECTaBUTE-
T HayKH, 00pa30BaHUs WM OW3HECA BBICTYIAIOT ¢ WHUIMATUBHBIM MPEIJIOKCHUEM
O CO3/IaHUU TPEXCTOPOHHUX JOTOBOPOB, COBMECTHBIX IIEHTPOB, 1a00paTOpuid, UK O
COTPYJHMYECTBE B paMKaxXx HAay4HO-00pa3oBaTEeIbHOTO KOMIUJIEKca. AKTOp-
WHUIMATOP B JAJIbHEHUIIUX B3aMMOJACUCTBUAX 3aHUMAET BEAYILYIO MO3ULHUIO, OIpe-
JIeJIsisl PUOPUTETHBIX MAPTHEPOB Y HATIPABJICHHUS IEATEILHOCTH. B yCIOBHIX TTOBBI-
HmeHusi TpeOOBaHUN OOIECTBA K PE3yJbTaTUBHOCTH OOpA30BaHUSI C TOYKHU 3PEHUS
3¢ (PEeKTUBHOCTU COBOKYMHBIX 3aTpaT, HEOOXOAUMOCTH YIOBJIECTBOPEHUS OKHJIaHUN
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oOyyaroluxcsl Ha MOJy4YeHUe JTOCTOMHOM 3aHATOCTU Yallle BCErO0 MHUIMATOPOM BbI-
CTYIAIOT TEXHUYECKHE 00pa30BaTeIbHbIC YUPEKIECHNN, UMEIOIINE TPAJAULIUU B 00J1a-
CTH IPUKIIAIHBIX HAYYHBIX pa3paboTok U uX BHenpeHus. OnHOl u3 Hambosee pac-
IPOCTPAaHEHHBIX (POPM HMHTErPalliU IPU 3TOM SBISIETCS CO3AAHHME y4yeOHO-HAay4dHO-
IPOU3BOACTBEHHBIX KOMIUIEKCOB. biarogapst aToii (hopMe AOCTUTraeTcss CUHEPreTH-
yeckuil 3¢ (HEeKT HCIOoNb30BaHUS BO3MOXKHOCTEH pabOTaIoMIEro MPOMBIILICHHOTO
0o0opyoBaHus B y4eOHOM Iporecce, 0OMEHa 3HaHUAMH MEXIY YYEHBIMU, MPENnoaa-
BaTesIMM M TMPOU3BOJACTBEHHUKaMHU. [[pyroii ¢opmoil MHTErpanuu, mpu KOTOPOH
WMHUIIMATHBA B OOJBIICH CTENIEHU MIPUHAICKUT OU3HeCy (Kak MpaBUIIO, 3TO KPYITHOE
MpeanpusITHe), BEICTYNAeT (OpMUPOBaHUE 00pa30BaTEIbHBIX MPOrPaMM MOATOTOBKU
CHEUHUAINCTOB "B COOTBETCTBUHU C MOKEIAHUAMU 3aKazuuka'. IHTerpaTuBHbIE KOM-
IUIEKCHI 110 MHUIMATHBE HAYYHBIX MHCTUTYTOB U OpraHU3allui CO3JAr0TCs B Halleh
CTpaHe 3HAUUTEIbHO pexe. B mocieqHee BpemMs B X0Jle MHTETpallU HaAyKH, 00pa30-
BaHUs U OW3HEcCa CTalIM MOSABIATHCA OPTraHU3alMOHHBIE CTPYKTYPhI, COCTABIISIIOIINE
HeKkoe ''yeTBepToe 3BeHO" mpoliecca (GOPMHUPOBAHUS BHEMIHUX HEGOPMAaTbHBIX
CTPYKTYp. DTO pa3BUTHE T'MOKHMX CETEBBIX CTPYKTYp (MHHOBAIIMOHHBIX KJIacTEPOB),
CO3/1aBa€MbIX Ha OCHOBE MHOTOCTOPOHHUX COIJIALICHUH M OOBENIMHSIOMUX 00pa30-
BaTeJbHBIC YUPEXKJICHUU, HAyYHBIE OpPraHU3allU{, MPEANPUSTHS, WHHOBALIMOHHBIE
(upMBI, ABISAIOTCS HEOOXOAUMBIMU YCIOBUSIMU JJIs1 YCIIEIIHOTO (PYHKIIMOHUPOBAHUS
MHTErPATUBHBIX KOMIUIEKCOB.
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BO3MOXHOCTH MHOOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOI' M1 B @OPMUPOBAHUU JIMUHOCTU YHAILIMXCA

(TamkeHTCKHUI rocy1apcTBEHHUH MeAarornaeckuii yHuBepcu nMenn Huzamu,
TamkeHTCKUil yHUBepcUTET HHPOPMAITMOHHBIX TEXHOJIOTH nMeHn Myxammana ani-
Xopa3zmuid)

B nHacTosmee Bpemst Y30eKUCTaH Hadall BXOXKIEHUE B MUPOBOE 00pa30BaTellb-
HOE€ MPOCTPAHCTBO, 3TO TpeOyeT MOAEpHU3aLUN 00pa3oBaTeNbHON cucTeMbl. Llenbio
oOpa3oBaHMsI SBJISETCS CO3/IaHUE YCIOBUM ISl Pa3BUTHUS U CaMOpealn3alii Kaxa0u
JMYHOCTH, (POPMUPOBAHHUE MOKOJEHUS, CIIOCOOHOTO YUUTHCS Ha MPOTSIKEHUH BCEU
KU3HH.

®ponTanpHas cuctemMa o0yueHus (OJJUH yYUTENb MPOTUB 1IEJIOTO KJlacca) uMe-
€T JKECTKME OIPaHUYEHUS - MEAaror He MOXKET YAEIUTh JOCTATOYHO BHUMAHUS KaX-
oMy peOeHKY, Y4eCTb €ro MHAUBUYyaJbHble OCOOCHHOCTH, HapaBieHHOCTh. Kpome
TOTO, IPU TAKOM CUCTEME JAKE CaMblil YCIEIIHbIN YYEHUK HE CMOXKET Pa3BUTh OUYCHb
BA)KHBIE B COBPEMEHHOM OOIIECTBE HABBIKU, TAKUE KaK: YMEHHE caMOMy pa3paldatbl-
BaTh IUIAH CBOUX JCHCTBUH U CJIEI0BATHh EMY; YMEHUE HaXOIUTh HYKHBIE pecypchl (B
TOM 4ucie - UH(HOPMAIMOHHbBIE) JIJISl pEUIEHUsI CBOEH 3aJaud; YMEHUE OPUEHTHPO-
BaThCsl B HE3HAKOMOM npodeccroHaabHON 00J1acTH.

HoBble TexHOIOTHH, METOAUKHA U CIIOCOOBI 00yUeHUs: pa3paldaThIBAIOTCS IS
TOTO, YTOOBI KAl peOCHOK, OKOHYMB LIKOIY, CMOT JOOUTHCS yclexa B JKU3HH,
HCITIOJIb3YsI BCE CBOM BO3MOXKHOCTH.

[Icuxonoruueckyro OCHOBY OOy4Y€HUsSI COCTaBISIET MPOIECC YCBOCHUS 3HAHMIA,
ONTHMAaJIbHASI OPTaHU3alUsl KOTOPOTO MPEAIOIaraeT yuyeT ero KOMIOHEHTOB U 3aKO-
HOMepHOCTENU. K OCHOBHBIM KOMITOHEHTaM ITpoLEecCca YCBOCHHUsI 3HAHUM OTHOCATCS:
nepeoHauaibHoe gocnpusamue, ocMulcieHue, 000o6wenue (GopMUpPOBaAHUE TIOHSTHU),
3aKkpenienue 3HaHUul N oopmuposanue yMEHUN U HaBBIKOB, UX npuMeHeHue, nposep-
Ka 1 oyenka (CaMOOLIEHKA).

OOpa3zoBaTeNbHBIX TEXHOJIOTHM B MEAAroruke CyIECTBYET HECKOJIBKO IECsT-
KOB, HO KJItoueBoi TexHosorueil XXI Beka sipnsierca npuMeHeHue HHPOPMaMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJOoruil. Kak mokasbIiBaeT MmpakTuka, 00y4eHHUe C UCIONb-
3oBanreM UKT naer BO3MOXXHOCTb aKTUBH3UPOBAThH MMO3HABATENbHYIO JAESTEIBHOCTD
yyamuxcs, (popmupoBarth HanpasienHoe eocnpusimue. IIpm 3TOM HUCHOJIb30BaHUE
Bo3MmoxkHocTeil UKT mno3Bonsier oOecrieunBarh ydyammxcs cnequuyHON HarsIHO-
oOpaszHoii wHpoOpManuer B codeTaHuu c rpadudeckod u andaBUTHO-IIU(PPOBOW.
Bocnpustue nnpopmanum sBiseTcs BaXHEHIIUM 3TaroM, Tak Kak OT aJeKBaTHOCTU
BOCIIPUSATHUS peabHOMY 00pasy 3aBUCHUT Pe3yJIbTaT mpoliecca ycBoeHus. DPQexTun-
HO€ TMpUMEHEHUE MH(POPMALMOHHBIX TEXHOJIOTUN B Mpolecce oOydeHus Mpearnoia-
raet BKIIOYEHHE OOPAaTHOI CBA3M YK€ Ha 3Tare BOCIPHUATHS, a HEMPEPhIBHBINA HH/H-
BUJIyaJIbHBI KOHTPOJIb JAET BO3MOXXHOCTh KOPPEKTHPOBATh HAIIPABJIEHUE BOCIPHSI-
Tus, popmupoBats BepHbId 00pa3. KT mo3BossS0T aKTUBU3UPOBATH HEMIPOU3BOIb-
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HO€ BOCIPUITHE, YTO JTOCTUIAETCS IIyTEM BBIACICHUS OTIEIbHBIX JIEMEHTOB C IIO-
MOILBIO U3MEHEHUS 1IBETA, aHUMAIIUH, IPUMEHEHNUSI UHBEPCHOTO M300paKE€HUs, BbI-
T'OJIHOTO PACIOJIOXKEHUST MHOOPMAIIMK HA DKpaHe, “pacTsHKCHHS” WIHM “‘CoKaTHs BO
BPEMEHM HEOOXOJUMBIX IPOLIECCOB U IPYTUX ITPUEMOB.

B npouecce ocmuicnenus yaebHOro Marepuana yCTaHaBIMBAKOTCS CBSI3U MEX-
Iy OTAEJNbHBIMH YaCTIMH H3y4aeMOro OOBEKTa W IpeamnoJaraercs (HOpMHUPOBAHHE
YMEHHUM OIEPUPOBATh YKPYNHEHHBIMU €AUHULAMM 3HaHUW. [loHMMaHMe CBOWCTB
M3y4aeMoro o0beKTa 3aBUCHT OT MHTEIUICKTYaJIbHOTO PA3BUTHUSA JTUYHOCTH: OCOOCH-
HOCTEl  maMATH, HaOJMIOJAaTEIbHOCTH, BHHUMAHMS, HABBIKOB  AHAJUTHKO-
CUHTETHUYECKOM JAEATEIBbHOCTH.

AHanu3 COCTOSHUSI YMCTBEHHOM JNEATEIBHOCTH ONMPENENSET BUJl IOMOIIN 00Y-
yaemoMy. Ecnm ke oOydaeMblil He BiaJieeT HAaBbIKAMU aHAJIWTUKO-CUHTETHYECKOM
JESITEIbBHOCTH, TO MOYKET OBITh 3a/1aH aJTOPUTM MPOCTOrO, a 3aT€M CIIOKHOTO pac-
CYKJIEHUS, KOTOPOE UCIOJIb3YETCSA U1l ACHUCTBUS 110 AaHAJIOTUU.

Ocobass poib B (POPMUPOBAHUM JIUYHOCTH MPHUHAJIECKUT CIOBECHO-
JIOTUYECKOMY MbIlUIeHH0. [Ipu n3yuenun kakoro-nmudo sBJIECHUS WU MpoLiecca aHa-
T3 MOXHO pPEaanu30BaThb PACWICHEHUEM €ro Ha OTHEJIbHBIC YacCTH, BBIICICHUEM
OTIpE/ICTICHHONW JeTalnu WM o0pas3a pa3inyHbIMU NpuemMamu. CHUHTE3 MOXKET ObITh
OCYUIECTBJIEH MTPOrPAaMMHBIMHU CPEACTBAMH ITyTEM MOIYUYEHUSI KOHCTPYKIIMH MU 00-
pasa u3 OTACNBbHBIX AJIEMEHTOB.

borateie BozmoxHoctn umeer KT u npu pa3BuTMH YyMCTBEHHBIX OIEpALMi
VMO3AKIIOYeHUs, CpasHeHuss 1 0600ueHus, akTUBU3ALNSI KOTOPBIX JTOCTUTAETCs BO3-
MOKHOCTBIO HCIIOJIb30BaHUS AMHAMUYECKOTO HM300paXeHUsl Ha MOHHUTOpE (Hampw-
Mep, MYJIbTHUIUIMKALMKA C HMCHOJb30BAaHUEM MIPOBBIX MEepcoHaxer). Ontumuzanus
BOCHPUATHS MOKET OBITh JOCTUTHYTa NMPUMEHEHHEM IPUMEPOB M 3a/lad, MaKCH-
MaJbHO IPUOIMKEHHBIX K PEAIbHBIM YCIIOBHUSIM.

[Tpouecc 3akpennenus yaeOHOM MHPOpPMALMM TECHO CBS3aH C Pa3BUTHEM Ia-
MATH, [I0OTOMY YCTAHOBKA HA 3allOMHUHAHUE BBIJACTCA IIOCIIE aHAJINA3a PE3YyJIbTATOB
OCMBICJIEHUS ¥ 00001IEeHUs. XOTsI UHAUBUAYAIbHBIE OCOOCHHOCTH MaMATH pa3iiny-
Hbl, IMEHHO HH(pOPMAIMOHHO-KOMMYHUKALIMOHHbIE TEXHOJOTUU MOTYT IpeaocTa-
BUTh KaX/J0My 00y4aeMOMy BO3MOXKHOCTb MPOJIBUTaThCsl B paboOTe CO CBOEH CKOpO-
CTBIO U MIOJIHOCTBIO YUYECTh UHAUBHIYaJIbHBIE BO3MOKHOCTH KaX0TO.

OCHOBHBIM YCJIOBUEM 3allOMHUHAHUSI CUHUTAETCS OCMBICICHHOCTh MAaTepHala.
[Ipu ucnonb3zoBanun Bo3moxkHocTed MKT ocMmbicieHHOMY 3allOMHUHAHUIO CHOCOO-
CTBYET BbIJICJICHUE TJIABHOTO B COACPAHUU U KOHIIEHTPALUs HA HEM BHUMaHUA (HC-
MOJIb30BAHUE I[BETOBBIX FaMM, MHBEPCHOE M300pa’keHUE, PallMOHAIbHOE pa3Melie-
HUE UHPOPMALIMK HA SKPaHE U T. 1I.). AKTUBU3UPOBATH 3alIOMUHAHUE TaKKE MOXKHO,
HCIIOJIB3YS aCCOIMATUBHbBIEC BHEIIHUE CBA3H U BHIOOP 00y4aeMbIM WHIAMBUAYAIbHOTO
Temna BocrpusaTs. HbopMalmoHHbIE TEXHOJIOTHUH MO3BOJISIIOT OCYUIECTBIATH KOH-
TPOJIb 32 OCHOBHBIMHM XapaKTEPUCTUKAMH NAMSTH, KOPPEKTUPOBATh UX C MOMOIIBIO
CHELHAJIbHBIX YNPAXHEHHUH, MpeaaraéMbiX B Mpolecce padoThl, YTO CIIOCOOCTBYET
TPEHUPOBKE U PA3BUTUIO MTAMSTH.

OaHUM M3 OCHOBHBIX 3TANOB B AKTUBU3ALMU MO3HABATEIbHBIX MIPOLIECCOB SIB-
JSIETCS 8ocnpousgederue, Tak Kak UMEHHO ATOT 3Tall [T03BOJISIET ONPEAEIIUTh YPOBEHb
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copmupoBaHHocTH 3HaHUU. KT MO3BOJISAIOT ONTUMU3UPOBATH IIPOLIECC BOCIPOU3-
BEJICHUS 3HAHUI C IIOMOLIBIO CHEIUAIBHBIX IIPOrpaMM TECTUPOBAHUS, ayIUPOBaHU,
DKCIIEPTHOM OLIEHKH U JIp.

VYcnoBuAMH Ka4eCTBEHHOT'O YCBOCHMS 3HAHUM SIBIISIETCS TIOJTHOTA U OOBEKTUB-
HOCTb KOHmMpOJs HA OCHOBHBIX dTanax npouecca ycsoenus. UKT no3sosstor nposo-
IUTH “‘CIEISIIYI0 OOpaTHYIO CBA3b C HEMPEPHIBHOW KOPPEKIUEH”’, UTO Mpeanoaraet
KOHTPOJIb M KOPPEKTUPOBKY HA Ka)KJIOM JTaIle YCBOCHHS 3HAHUM.

Taxum o6pazom, nenpro UKT sBisiercs: hopmMupoBaHre aKTUBHOM, TBOPUECKOM
JUYHOCTU OYyAYLIEro CHEeHUaINCTa, CHOCOOHOTO CAMOCTOSTENIEHO CTPOUTHh U KOPPEK-
THUPOBATh CBOIO YU€OHO-TI03HABATEIbHYIO ACSTEIBHOCTb.
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2004r.
I1.C. bapaGanoBa

ITPOI' PAMMHBIM KOMITUIEKC JIJISI UI3YUYEHMS CUHXPOHU3AITUIN
BBIYNCJIUMTEJBHBIX ITPOLUECCOB B MVYJIBTUIIPOI' PAMMHBIX
CUCTEMAX

(Camapckuii rocyJapCcTBEHHBIN YHUBEPCUTET MyTE COOOIIEHNS)

MmuoronoTtoyHasi paboTa ¢ BBIUYUCIUTEIBHBIMU MPOIIECCAMH OTKPHIBAET MHOTO
BO3MOYKHOCTEH MJI1 IPOTrpaMMUPOBaHMs, HO JOBOJBHO CIIOkKHa B pa3padotke. Tak
KaK MPOLEeCChl padOTalOT MapayljIeIbHO BO3MOXKHBI KOHKYPEHIIMS M KOH(GIUKTHI MpU
noctyne K oomumM pecypcam. [l npeaoTBpaiieHus: BO3MOXKHBIX KOH(DIUKTOB, oTe-
palMoHHasl CHCTeMa MpejJiaraeT ONpeesICHHbIE CPE/ICTBA, TaKue KaK CUHXPOHM3a-
1M TPOLECCOB, pa3JeieHUe PECypcoB ISl MPaBUIBLHOTO (PYHKIIMOHMPOBAHUS CH-
CTEMBI.

[IpeneOpexeHrne BONMPOCOM CHHXPOHHU3AIMKM WM HEAOCTATOYHO KBaTH(HUIIU-
POBaHHOE HCITOJIb30BAaHWE CHUHXPOHU3HUPYIOIMIMX OOBEKTOB MPHUBEIACT K CHIDKCHHUIO
HAJISKHOCTH M K BO3PACTAaHUIO YSI3BUMOCTH CHCTEMBI, HEIPABIWIILHOMY PEIIICHHIO 3a-
Ja4YM WU Kpaxy cucTeMbl. Ceiiuac KOMITbIOTEPHI IPUMEHSIOTCS MPAKTHYECKH B JTFO-
0ol 005acT U WX KOPPEKTHAsE padoTa OmpenessieT KaueCTBEHHOE YIPaBICHUE 00b-
eKTaMH, O€30MaCHOCTh YE€JIOBEKa, MOITOMY HAJEKHOCTh CUCTEMBI WJIA MTPOTPAMMHO-
ro IPOJyKTa — OCHOBHOM (hakTop nx mpumeHnenws [1]. CHHXpOHU3AIMS UCTIONb3YET-
Csl JIJIsl UCKJTFOUEHUSI TOHOK M TYTIMKOB MIPU 0OMEHE JaHHBIMH MEXIY MMOTOKAMH, Pa3-
JICTICHUH TAHHBIX, TIPH JIOCTYTIE K MPOIIECCOPY M YCTPOMCTBAM BBOAa-BhIBo1a. Ho Ta-
KM€ acCHeKThl MapauieIbHOTO MPOTPAMMHUPOBAHUS BBI3BIBAIOT MHOTO BOTIPOCOB, TIO-
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ATOMY HEOOXOAMMO MPEJCTaBUTh, B HauOosee yJOoOHOM Uil CTYACHTOB, MHTEpPaK-
THBHOM BHJIE.

OcHOBHasi TPYJHOCTh 3aKJIIOYAETCS B YMEHHMM MPABUIBLHO HCIOJb30BaTh J10-
CTOMHCTBA MYJbTUIIPOTPAMMHOM CUCTEMBbI U 00BEKTOB CUHXpOoHU3auu. Ecinu cpen-
CTBaMHU TIOJIb30BAaThCsl HEAKKYPATHO, TO B MYJBTUIPOTPAMMHOM CHCTEME Mpolecc
OyZeT HaxOIUTHCS B COCTOSHUU B3aWMOOJOKHMPOBKH (TYNHKA), KOT/Ia OH OXHAAET
COOBITHSA, KOTOPOE HUKOT/Ia HE TPOU30MIET, T.€. UCIOJIH30BAHUE CUCTEMBI OyIET He-
HaJCKHO [2].

N3yyeHue 3TuX pa3fesoB U UX NPUMEHEHUE TPAAMLIMOHHO CIIOKHBIA BOIPOC
U CTYJCHYECKON ayAMTOPHH, TOSTOMY LieJIecooOpa3Ho pa3paboTaTh MWHTEPAKTHUB-
HYIO CUCTEMY — MPOTPaMMHBII KOMIUIEKC, KOTOPBIM MO3BOJIUT MOBBICUTH 3 (EKTHB-
HOCTb U3yYEHHSI 3TUX PA3CIIOB.

Jlis nosbliieHust 3((EKTUBHOCTH H3YYEHMsI MPOLIECCOB CHHXPOHM3AIMHU B
ONEPALlMOHHBIX CHUCTEMAax MPEIIaraeTcs MPOrpaMMHBIA KOMILIEKC, ITO3BOJISIOIINN
MOJIETTUPOBATh ATHU IPOLIECCHl U O0ECIEeUnBaTh MHTEPAKTUBHBIA PEXUM OOYyUEHHUS,
MHTETPUPYIOUINI U3yUEHHE TEOPETUUECKOT0 MaTepralia 1 JabopaTopHbIE 3aHATHUS.

[TporpaMMHBIN KOMILIEKC COAEPKUT JIBE KOMIIOHEHTBI: KOHTEHT (COJIep:KaHue
JEKUUH N0 TeME CHHXPOHHM3alMi) U Ha0Op MOJAKIIIOUYAEMBIX T'MIIEPCCHUIKAMHU, IPaK-
TUYECKHUX PUMEPOB (ITPOrpamMm), WIUTFOCTPUPYIOLIUX TEOPETUUECKUI MaTEepHall.

C yuerom, HEOOXOAMMBIX TpeOOBaHUM, ObLT pa3paboTaH rpapUUeCKuil MOJb-
30BaTeNIbCKUI MHTEp(ENCc MPOrpaMMHOIO KOMIUIEKCa AJI1 U3YYEHHs MPOLIECCOB CUH-
XPOHU3ALMH BBIYUCIUTENIBHBIX MPOLECCOB B MYJTUIIPOTPAMMHBIX CUCTEMAX.

JlanHbIil nHTEp(dEiic MO3BOJSET B UHTEPAKTUBHOM PEXHUME:

M3y4aTh padOTy CUHXPOHHU3UPYIOIIUX 00BEKTOB (OJOKUPYIOIINE IEPEMEHHBIE, Ce-
Madopbl, MBIOTEKCHI, MOHUTOPBI, Oapbephl, cooOIIeHus) [2];

JE€MOHCTPUPOBATh YCJIOBUS BO3HHMKHOBEHMsSI B3aUMHBIX OJIOKHUPOBOK, a Takke 00-
Hapy’>KMBaTh U YCTPAHITh UX NPH HAJWYUHU OJHOTO WJIM HECKOJIBKHUX PECYPCOB KaX-
noro tuna [2];

U3y4aTh TEOPETUUECKUI MaTepuai Mo CUHXPOHU3AUU U B3aUMHBIM OJIOKHPOBKaM
IIPOLIECCOB U MTOTOKOB;

IPOBEPATH PE3YNbTAThl YCBOCHUS MaTepHalla ¢ MOMOILIBIO KOHTPOJIBHBIX BOINPO-
COB.

[IporpaMMHBII KOMIUIEKC OTIMYAETCS BO3MOKHOCTHIO B MHTEPAKTHUBHOM pe-
KUME U3y4yaThb TEOPETUUYECKUE ACTIEKThl CHHXPOHU3AIMU U BO3SHUKHOBEHHUS B3aWMO-
OJIOKUPOBOK, T.€. MO3BOJISIET MEPEUTH OT TEXHOJOTHH OOYUYCHUS «ICKIHMHU U Jiabopa-
TOPUS» K <WICKIUS - JabopaTopus», YTO MOBBIIAET 3P(HEKTUBHOCTh YCBOCHUS U3Y-
4aeMoro mMaTepuasa

Ha pucynke 1 mpencraBieHa maHens BbIOOpa JISKIM ¢ BHIOPAHHOW JIEKITHEH
«Cemadopbn»

Ha pucyHke 2 mpencraBlieH KOHEL JaHHOW JIEKIIMH, B KOTOPOM pPa3MEILIEHBI
KOHTPOJIBHBIE BOIIPOCHI MO JIEKIMU W THIEPCCHUIKA HA MPUMUTUB CUHXPOHU3ALIMH.
JUis JTydiero moHUMaHusl TEOpUU padboTa CUHXPOHU3UPYIOUIETO 00bEKTa MOKa3bIBa-
€TCsl Ha IpUMepe KOHKPETHOM 3a/1a4ul C MPUMEHEHNEM CUHXPOHHU3aluu 1 0e3 Hee.
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Ha pucynke 3 moka3zaH mpumep paboThl cemadopa ¢ MOMOIIBI0 TAKOW KIacCH-
YECKOW WILTIOCTPALMU MPOOJIeMbl CHHXpOHM3aIuH, kak «IIpobiaema obemarommx (u-
710cOhOBY.

v
| £| MporpaMmHBIA KOMMAEKC ANA WSYYEHKA NPOLECCOE CMHXPOHWMSAUMN BbIMWCANTENBHEIX NPOLECCOS B MYAETH... [ =HECN X

BrnokupyruHe nepeMeHHble sl
Cemadbopul Cemadoprr
MoHHTOPBI
baptepul. 00men coobueruAmn Cemadopsl AEATOTCE 000DMISHIEM BIOKMPVIONN NepeMemEii. BMecTo
3apaya”CnsAwwii napuxkmaxep” IBOMHHELX MepeMenssrx Juiixctpa (Dijkstra) mpemmosaiT HCNOIE30BaTE
YCTIOBHA BOIHHKHOBEHHA NEPEMEHHEIS, KOTOPEIS MOTYT MPHHIMATE UEIEE HEOTPHUATSNBHES JHATEHIIL.

E28HMHEIX GNOKHPOBOK W METOOLI
BOPLGLI C HHMMK Tarue MEPEMEHHEIE, HCMOMESYEMEIE I CHHXPOHIIIAIMIM ERMHCITHTETEHEIL | 4

MpHMEp anropuTMa obHapykesus | |PPOLECCOE, MOMYHINIT HasEaHME cemMaopoE .

ONOKMPOBOK NPH HANMYHA OOHOTO )
3K3EMNNADA PECYPCOR KAKAOTO Jna pabote! ¢ cemadopamu BEOOATCA JBA MPHMHTHEA, 0003HAYaeMEe P u V.

THNa [Ivcte nepemenHan S mpencrasnaeT cobofi cemadop. Torna mefictems V(S) u P
Mpumep anroputva oBHapyxenua | |(S) onpegenIoTca CAeIyVIONNM 00paszoM.

GNOKMPOBOK NPH HANMYHHA
HECKOMLEMX JKZEMNNAPOE V(S) - nepemeHHaT S VES/INMEASTCA HA | emuHemd DeficTeMeM. Bribopra,
PECYPCOB K&KO0TO THNA HapaIMBAHME M 3aMOMMHAHNE He MOTYT OBITE Mpepsamsl. K nepemenmofi S mer
DOCTYIA JPYTHM MOTOKAM EO EPEMA BEIIONIHEHHA 3TOH ONEpalin.

Pucynok 1 — Jlexkuusa «Cemadopb»

KOHTpONMEHES EOMPOCEL

1. B 4emM coCTOMT OTMHMHYHE CeMapopos H DIOKHMPVIOMNDL MepeMeHHEIN

[

. Karne 00BexTEl CHIpOHHIAMNH MO3eT 3aMeHHTE cemMadop?

3. Karne OpleactoT passoEMOHOCTH ceMadopoe?

[Ipimep pabotel ceMadopa

[pimep pabotet 6ez cemadopa

q] M |

PucyHok 2 - KOHTpOIBHBIE BOIIPOCHI U TUIIEPCCHUIKN HA IIPUMEPHI

B kommiekce Takke paccMaTpUBalOTCS B3aUMHbIE OJIOKUPOBKH, YCIOBHUS HX
BO3HUKHOBEHUS M aJTOPUTMbI OOHAPYKEHUS NPU HAIUYUHU OJHOTO WIIM HECKOJBKHUX
AK3EMILISIPOB PECYPCOB KaXKI0T0 THMa [2].

Ecnu xaxplil mporecc u3 MHOXKECTBA MPOLIECCOB 0KUIAET COOBITHS, KOTOPOE
TOJIKO JPYTO# MpoIlecc JaHHOTO MHOXKECTBA MOXKET BBI3BAaTh, TOTJA BCE MPOLIECCHI
MHO’KECTBa HaXOJIUTCS B TYITMKOBOM cuTyanud. Hu OiH U3 HUX HE CMOXET MHHIIH-
MpOBaTh COOBITHE, KOTOPOE pa30yauiIo Obl APYroro 4yjieHa MHOXKECTBA, TaK KaK BCE
MPOIIECCHI YETO-TO OXKHUAAIOT, U, CIIEOBATEIHHO, BCE MPOIIECCHl OYAyT CIaTh.

Paccmotpum mpumMep ¢ 0OHapy>KeHHEM B3aUMOOJIIOKUPOBOK MPH HATUYUH OJI-
HOTO K3EMIUISIpa PECYPCOB KaXKIOTO THIA, HA TTAHEH JIEKIIUK TPeICTaBICHA JIEKIIUS
«IIpumep anroputma oOHapyKeHUs OJOKHPOBOK MPH HATUYMUA OIJHOTO JK3EMIUISIpa
PECYPCOB Ka)KJIOTO TUIIA».
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B xoHIIe JaHHOM JIEKIIMU €CTh TUIEPCChUIKA Ha MPUMEP, HEOOXOIUMO MEepPErTH
o Heil. B kauecTBe npumMepa BhITIOJIHEHUS ObUTH HCTIOIB30BaHbl HAYaIbHBIE TAHHBIE,
yKa3aHHbIE Ha PUCYHKE 4.

F ~

| £ Mpumep paboTel cemadopa =HECE X

Cemadcpophbl

MATE hunocodos CUAAT 38 KPYIMbIM CTONOM, A€ HAaXOAUTCA TONBKO NATL TAPENOK C NAMNLWOA W
KaKA0MY uUnocody HEODXOAMMO ABE NANOYKK, YTODLI YNPaBUTLEA € e00A. M HEoDXOAMMO,
Y7100kl BCe Gunocodebl Nnoobenany, HO NPY 3TOM HE BOZHWKNO

B3aUMOONoOKMPoBKKY punocodami apyT apyra B Gopeie 3a Tapenky ¥ Nanoyku.

[nA Toro, YToGbl YCNOBWE BEIMONHWNOCE, K CTONY GyOYT AONYCKATHCA TONLKO ABa (pUNnocoda

C NOMOLbLID cemadopa. NpUemMos NULLKM Y Kaxaoro dunocodbl OyaeT A8a,

MEWAY KOTOPEIMKW OHWM GYOYT OTAGXaTL. BhINONHEHWE:

Dunocod 1 CcagMTeA 3a CTON U ecT. -
@unocod 2 caguTcH 3a CTON K ecT.
Dunocod 1 BeIXOAWT W3-3a CTONA.
Ounocod 3 cagMTCeA 33 CTON W ecT.
@unocod 2 BbIXOAWT M3-3a cTona.
®unocod 4 cagMTcA 3a CTON W ecT.
Dunocod 3 BbIXOAWT U3-3a CTONA.
@unocodg 5 cagMTca 3a CTon W ecT.
Dunocod 4 BeIXOAWT W3-3a CTONA.
Ounocod 1 cagMTeA 3a CTON W ecT.
Ounocod 5 BEIXOANT M3-3a CTONA. =

m

Pucynok 3 — Pemenne knaccuueckoit mpo0aeMbl ceMadopom

r | £| AnropuTm obHapyxerna BAOKUPOBOK NPK HANMMYMK OAHOMO IKSEMMAAPE PECYPCOE KaXA0ro Twna = | B [
KonwyecTte npoueccoe(oT 1 go 10) ‘105 MpumeHUTE
Mpoueccel MpyHagnexawme pecypckl Tpedyemele pecypchl

A Q M
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Pucynox 4 — I[Iporpamma oOHapy>keHUs OJI0OKUPOBOK MPU HATMYUH OJHOTO DK3EM-
IJIsIpa PECYPCOB KaX0T0 TUIIA

Ecnu B3auMHasi 0J10KMpOBKa OOHApY>KUBAETCSI, TO KOMIUIEKC BbIAACT COOOIIE-
Hue: «OOHapyKeH LUKID).

[IporpaMMHBII KOMIUIEKC YCTEIIHO MPUMEHSIETCSI TPU PEIIEHUU TPUKIATHBIX
WHXXEHEPHBIX 3a/a4, HalpuMmep, U MOACIUPOBAHUS B3aWMOJICHCTBUS BBIYMCIIH-
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((nepCI'IeKTVIBHbIe I/IH(bOpMaLI,I/IOHHbIe TEXHOJTIOTUN»

TEJIBHBIX IPOLECCOB B CUCTEMAX PEAJIBHOIO BPEMEHU JJIsI MOHUTOPHUHTA 110 TUHAMU-
YECKUM MapaMeTpaM Pa3IMYHbIX TPAHCIOPTHBIX OOBEKTOB.

Baxxneiimiel 3agauell TaKMX CHUCTEM SBIIETCS MJICHTHU(UKALUS CUTHAJIOB HC-
TOYHUKOB MH(POpPMAIMHU B y3J1aXx OOBEKTOB, HEJOCTYIHBIX JI NPAMBIX U3MEPEHUN
[3]. BeruncnurenbHble SKCIIEPUMEHTHI Ha 0a3e KOMIUIEKCAa MO3BOJIMIN pa3padoTarh
nporpaMMHOe oOecriedyeHre U BhIOpaTh ONTUMAIIBHYIO IO COOTHOLIEHUIO «IIPOU3BO-
JTUTENBHOCTD — LIEHA» APXUTEKTYPY BBIYMCIUTEIBHON CUCTEMBI JIJIs1 00pabOTKH B pe-
QIbHOM BPEMEHU CUTHAJIOB CHCTEMbl WIACHTH(PUKALHMH MO T€OMETPUUYECKUM Iapa-
METpaM IOJABUKHOTO COCTaBa KEJIE3HOIOPOKHOIO TPAHCTIOPTA.

Jlurepartypa

1.Jlunaes B.B. Hanexuocts u (yHKIMOHaIbHAs 0€30MAaCHOCTh KOMILIEKCOB
MporpamMM peasbHOTO BpeMeHu: MoHorpadus. — M.- bepnun: Jupext-Meaua, 2015.
— 281 c.

2.Tanenbaym D. CoBpeMeHHbIE OmepalroHHble cuctembl. 2-¢ u3a. — CIIO.:
[Tutep, 2002. - 1040 c.3. Onudep B. I'., Onudep H. A. CereBbie onepanmoHHbIe CH-
cremsl. — CII0.: [Tutep, 2002. — 544 c.

3.3acoB B.A. AITOpUTMBI U YCTpOWCTBA ISl UASHTU(UKAIIUU BXOIHBIX CHT-
HaJIOB B 3a/1auaX KOHTPOJISI U JIMarHOCTUKHU JMHAMUYECKUX 00BekToB /B.A. 3acos,
M.A. Tapabapaun, E.H. HuxkonopoB // BectHuk Camapckoro rocyaapcTBEHHOIO

aspokocmuyeckoro yHusepcurera um. akaia. C.I1. Koponera, 2009, Ne2(18). — C.115-
123.

M.E. Boponyxus, B.A. 3acoB

ITPOT'PAMMHBII KOMITJIEKC JIJISI U3YUEHMS IIJIAHUPOBAHN S
BbIUMCJIMTEJIbHBIX ITPOLIECCOB B OITEPAIHIMOHHBIX CUCTEMAX

(Camapckuii rocyJapcTBEHHBIN YHUBEPCUTET MyTEH COOOIIECHNS)

OpHuM U3 pa3lenoB NPHU HW3YYEHUU Kypca ONEPALMOHHBIX CHUCTEM SIBIISIETCS
MYJIbTUIIPOTPAMMHBIA CITOCOO OpraHU3AlMKM BBIYMCIUTENBHBIX MPOLECCOB, B KOTO-
PBIM BXOAUT Te€Ma IUIAHUPOBAHUSA U JUCIIETYEPU3ALMHU IIPOLIECCOB U IIOTOKOB Ollepa-
LMOHHOM cucTeMoil. Pa3HOOOpa3HbIil M CIOKHBII MaTepuai 1o 3TOW TeMe 3aTpyaHs-
€T €€ U3YYeHHUE CTYJCHYECKON ayAuTOpued, OCOOCHHO B YCIOBUAX OTpPAHUYECHUN
ayAUTOPHBIX YACOB.

Jlnst noBbIeHus 3QPEKTUBHOCTH U3yUEHHUSI TIJIaHUPOBAHMSI MTPOLIECCOB U JIUC-
IIETYEPU3ALUU B ONEPALMOHHBIX CUCTEMAaX MPEMIaracTcs IpOorpaMMHBIA KOMILIEKC,
MO3BOJIAIOIIMNA MOJIEIUPOBATh 3TU MPOILECCHl U 00ecrednBaTh UHTEPAKTUBHBIA pe-
KUM O0OyYeHHUs, UHTETPUPYIOIIUN U3yUeHHE TEOPETHUECKOro Marepuaia u jabopa-
TOPHBIE 3aHATHA.

[enbto paboThl sBiIsIETCA pa3pabOTKa MPOrpaMMHOTO KOMILIEKCa, MO3BOJISIO-
LIEro: IPEACTABIATh COAECPKUMOE TEMBI B BUJIE MHTEPAKTUBHBIX JIEKLIUW, IPU U3yYe-
HUU KOTOPBIX JACTCA BO3MOXXHOCTb IIO3HAKOMUTBHCA C IIPUMEpPAMHU MOJEIIEU ayro-

1239



m International Scientific Conference Proceedings

L—;J “Advanced Information Technologies and Scientific Computing” PIT 2018

PUTMOB IUIAHUPOBAHUS BBIUMCIMTEIBHBIX IPOLIECCOB B ONEPALMOHHBIX CHCTEMAX,
CMOJIEIIMPOBATh 3T MOJEIH, ONPEAENIATh U YCTPAHATh ONO3/1aHUs IPU BBIIIOJIHEHUN
3aJ1a4, IPOBEPATH MNOIYUEHHbIC 3HAHUSI HA KOHTPOJIbHBIX MPUMEpax U 3aJayax.

[TporpaMMHBIM KOMIUIEKC IO3BOJISIET MOJEIMPOBATH IIMPOKUN KIIACC aJro-
PUTMOB IJIAHUPOBAHUS: KBAHTOBAHUEM BPEMEHH, A0COJIFOTHBIMU M OTHOCUTEJIbHBIMU
NPUOPUTETAMH, JTUHAMUYECKA MEHSIOMKUMUCS IPUOPUTETAMHU, ONIPEACIISIEMBIMU TIpe-
JENbHBIMA CPOKaMHU BBINIOJIHEHHS 337a4, YaCTOTHO-MOHOTOHHBIMHU QJITOPUTMAMH H
.1 [1,2].

KomMrieke mo3BossieT 11 3aJaHHbIX IIEPUOJIOB U CPOKOB BBINOJHEHUS 3aJa4H
BBIOpATh M MOJIETHPOBATH IUITAHUPOBIINK, 0OECTIEYNBAIOIIUI, C OJJHOW CTOPOHBI, CO-
OJII0/IEHUE CPOKOB BBITIOJIHEHUS 33]1a4, ¢ APYroil — MUHUMAJIbHOE BPEMS XOJIOCTOTO
X0J1a BBIYUCIIUTEIbHBIX CUCTEM.

['paduueckuii uuTepderic mo3BOISIET B yI0OHOM U MOHATHON cTyAeHTaMm (op-
Me 0ToOpa)kaTh NPOQUIb BHIIOIHEHHS IPOLECCOB, BPEMEHHBIE JUarpaMMBbl IpoIeC-
COB JIJIsl pa3HbIX aJITOPUTMOB TUIAHUPOBAHUS.

Jlanublii pa3paOOTaHHBIA MPOrPaMMHBIN KOMIUIEKC MOKET HCIIOJIb30BATHCA
KaK Ha 3aHATHUAX C MIpernojaBaTesieM, TaK U IpU CaMOCTOSITEIbHON paboTe CTYIEHTOB.
Taxkxe KOMIIEKC MOXKET ObITh IPUMEHEH B HAYYHBIX MCCIIEJOBAHUAX U MPHUKIAIHBIX
MHXEHEPHBIX 3aJja4ax MpHu pa3pad0TKe BHIYUCIUTEIbHBIX CUCTEM.

[ToapoOHO M3YUUTH TEOPETUUECKUI MaTEpHall TEMbI IO3BOJISIET rpaduyecKuii
uHTEpQENc Co CIIUCKOM JIEKIHH (pUcyHOK 1). B nekuusax conuep:karcsi TUIIEPCChUIKH,
C TIOMOIIBIO KOTOPBIX MOKHO OTKPBITh MOJIEIh aJITOPUTMA IJIAHUPOBAHUS U U3YIHUTh
ero paboTy HEMOCPEICTBEHHO BO BpeMsl pabOThI ¢ JeKIueH (PUCYHOK 2).

r ~

| MporpaMMHbIi KOMIAEKE AR W3YMEHWA NIBHWPOBAHKMA | (] | e

Anroputmel  Cnpaeka

TPAUPAICIUN.

| »

Beenexnne

ANroOpUTMEl, OCHOBEH...
JITOPHTMB], OCHOBAH...

CMewWwaHHele anropur..,

CymecTEVIOT OB€ PazHOBHITHOCTH IPHOPUTETHOTO TUIAHIpOEAHILT:
0BCIYHUEAHNE C OTHOCHTEMEHEIME NPHOPHTETAMH H 00 CIyEUBAHNE C

20COMOTHRIMH TPHOPHIETAMIL

B ofoix cnyvamx BRG0P MOTOKA HA BRIMOMHEHNE H3 0Uepeli TOTOBRIX
oCyIIecTBIAeTCA OOHMHAKORO: BEIOHpasTCA MOTOK, HMEHOMIHIT HAMBEICII
TPHOPHTET.

Opmaro npobneMa onpeNeIeHid MOMEHTA CMEHE AXTHEHOTO NOTOKA PElIasTC
TIO-pasHOMY. -

B cucTeMax ¢ OTHOCHTENEHBIME MPHOPHTETAMH AKTHEHEIH OTOK EBITONHASICH
[0 TEX TOp, MOKa OH CaM He TOKMHET NPOLeCccop, Nepelili B COCTORHIE
OWMTAHIA (MU e H3-32 OMHOKH WM 3ABepIIeHIT TOTOKA).

E cuctemax ¢ abco/moTHEIMK MPHOPHTETAMH BRITIHCHNIE aKTHEHOID MOTOKA
MPEPEIEAETCA 118 NPH OTHOM YCIIOBHIL 8CIH B O4YEPEIH IOTOERX NOTOKOE
TOABIIICH MOTOK, MPHOPHIET KOTOPOr0 BRIINE MPHOPHIETA AKTHEHOTD MIOTOKA. B
3TOM ChyHas lTpEpBBHI{b]I‘:I MOTOK NEPEX0OHT B COCTOAHHE MOTOBHOCTH.
MUﬁDBETB MOOETE ANrOpHIMAE. CCHOBAHHOID HA NPHOPHTETAX

1]

Pucynoxk 1 - Ciucok TeM nekuuii
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{AonA xonoctoro xoaa - 0.0%.
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Pucynok 2 — JleMmoHCTpanys MOJEIN aarOpuTMa INIAHUPOBAHUS

Bo BpeMst paGoThl ¢ MOJIENIBbIO AJITOPUTMA TUIAHUPOBAHUS TTOJIH30BATEIb MOKET
3a7aTh HYKHOE KOJIMYECTBO 3aJa4 sl IUIAHUPOBAHUS, 3HAYECHUE BPEMEHU KBaHTO-
BaHUs, MUMUTHPYIOLIEE KOJIMYECTBO TAKTOB, BBIACISAEMBIX MPOLECCOPOM I KAXKIOU
3a7a4d, U YCIIOBUS JJIsl KQXKIIOW W3 3a]a4: BpEMs BBIIOJHEHUS, KPAMHUN CPOK BbI-
MOJTHEHUS 3a7a4 ¥ IPUOPUTET 3a7auu (JJIs1 aITOPUTMOB C IPUOPUTETAMM ).

[Ipu BBINOJHEHUN AITOPUTMOB IUIAHUPOBAHUS MOTYT BO3HHMKAThH OIO3JAHUS
nporeccoB. [l Toro, 4ToOBl YCTpaHUTh BO3HUKAIOIIME TPU padOTe OIMO3IaHuUs,
MPUMEHSAIOTCSI HECKOJIBKO METOOB.

OIHMM U3 TakKUX METOAOB SIBJISICTCS YBEIWYECHHUE MPOU3BOAUTEIBHOCTH MPO-
1eccopa, 4To MPUBEET K YMEHBIICHUIO BPEMEHH BBITNIOJHEHUS MPOLECCOB. Y BEIHU-
YEHHE MPOU3BOJUTEIIBHOCTA MPOLECCOPA MOXKHO OLEHUTHh BEIIMYMHOM OTHOLIEHUS
AC/C, tne C — Bpems BBINIOIHEHUS Tiporiecca, a AC — KOTUYECTBO BPEMEHHU, KOTOPO-
ro HE XBaTUJIO MPOLIECCy AJIs 3aBEPIICHUs padOThl O€3 OMO31aHHUs.

Takoke, ecii UMeeT MECTO ObITh OrpaHWYEHHUE O pecypcam, Harpumep, Mpo-
M3BOAUTEIBHOCTH MPOLIECCOPA, TO BO3MOKHO YBEJIIMUEHUE BPEMEHHU IIEpUOA CIIENO0-
BaHUs 3aJ1a4y [PU YBEIUYEHUU BPEMEHHU XO0JIOCTOro xoxa. IIpu aToM xomocToi Xox
MOSABUTCS Y BCEX 3a7a4, KpPOME IIEJIEBOM, 11 KOTOPOU YCTPAHSAETCS OMO3/IaHUE.

Ecau npu BBITIOTHEHUHN allTOpUTMa TUIAaHUPOBAHUS O0OHAPYKEHO OIMO3/1aHue, TO
MporpaMma OIOBEIIAeT MO0JIb30BaTelsl 00 3TOM U, NMPHU JKEJIAHUH, HAMIEHHOE OT03/a-
HHUE MOXHO YCTPAHUTb.

Bo muorux OC ajiropuTMsbl IJIaHUPOBAHUS TIOCTPOEHBI C UCIIOIB30BAHUEM KaK
KOHIEIIIIMM KBAHTOBAaHMS, TAK U MPUOPUTETOB. Hanmpumep, B OCHOBE MIIaHUPOBAHUSA
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JISKUT KBAHTOBaHUE, HO BETMUYMHA KBAHTA W/WJIM MOPSAOK BHIOOpA MMOTOKA U3 ouepe-
I TOTOBBIX OMPENEIIAETCS NPUOPUTETAMU ITOTOKOB.

3adactylo, Ipy M3y4Y€HUHU TE€MbI TUIAHMPOBAHUS IMPOILIECCOB, CTYAEHTHI pabdo-
TalOT UMEHHO CO CMEUIAaHHBIMHM AJITOPUTMAMH, TaK KaK UX yJIOOHO MpECTaBISThH B
BUJIE MarpaMM BBITIOJHEHHUS IMPOLECCOB U PACCMATPUBATh PA3JIMYHBIE AITOPUTMBI
IJIAaHUPOBAHMS.

[Ipumepsl tuarpamMm mokas3aHbl Ha pucyHKax 3.,4. Ha pucyHkax yka3zaHbl HO-
Mepa 3a7a4 ¢ UX UTEPalHsIMH, TPOLIECC BBINOJIHEHUS TOM WM MHOW 3aJa4M, KBAaHThI
BPEMEHU M, NPU BO3HUKHOBEHHH OIIO3/IaHUM, YKa3bIBAETCS MECTO BO3HUKHOBEHHS
OIO3/IaHHUS.

International Scientific Conference Proceedings

“Advanced Information Technologies and Scientific Computing” PIT 2018

3apaua 2(2) ono3gana
3agaua 1(2): 10 u3 10
60

3apgaya 3(1) 30 u3 30
30

< l i |

3apava 3(1): 30 u3 30
40

3agaua 3(2): 30 u3 30
50

Pucynok 3 - /luarpamma BBITIOJIHEHNS AJITOPUTMA TUIAHUPOBAHUS
(Ipu HaTUYKMK OMO3JAHUSI OJTHOTO U3 MPOLIECCOB)

3agava 1(1): 10 u3 10

3apava 2(1): 10 u3 20

3agaua 2_(_1 ¥ 20u3 20

3agaua ?;ﬁ}: 10 u3 30

10

20

30

40

| »

PucyHok 4 - Jluarpamma BBITIOJTHEHNS AJITOPUTMA TUIAHUPOBAHUS
(omo3manue mpoiiecca 2 yCTpaHEHO)

Jlnst ymoOGHOTO OTCNEKMBAaHUS XOJa BBITIOJHEHUS aJrOpUTMA IJIAHUPOBAHUS
U, TIpU HAJOOHOCTHU BBIMIOJHEHUSI OTUYETOB MO JabOpaTOPHBIM paboTaMm, Ha OKHE MO-
JIJTA aJITOPUTMA IPUCYTCTBYET JKYPHAI BBHITIOJTHEHHS aJITOPUTMA (PUCYHOK 5).

[EEVIIAR 330393 HIMEREHE Ad 3
Jagaua (1) 10 w3 30

TekyWwan 3a0aya WaMeHeHa Ha 3
3apaua 3(1) 20 u3 30

TekyuAan 3afada MaMeHeHa Ha 3
Jagava 3(2) 30 na 30

Tekywan 3a0aya WaMeHeHa Ha 3
[onA xonocToro xoga - 0.0%.

[ p

[4]

(] T | [¥]

PucyHok 5 - XKypHan BbIOJIHEHUS alTrOpUTMa

[IporpaMMHBII KOMIUIEKC YCTIEIIHO MPUMEHSETCS MPU PEIIEHUU TMPUKIATHBIX
MHXEHEPHBIX 3a7a4. Harmpumep, KOMIUIEKC UCHOIB30BAICA JUIsl MOJEIUPOBAHUS Op-
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raHW3aluy BBIYUCIUTENIBHBIX IMPOLECCOB B CUCTEMAX PEAJIBbHOIO BPEMEHHU I MOHU-
TOPUHTA MO TUHAMHYECKUM apaMeTpaM pa3IudyHbIX TPAHCIIOPTHBIX OOBEKTOB.

Baxxneiimet 3aaueil Takux CUCTEM SIBJISCTCS UIACHTU(UKAIMS CUTHAJIOB HUC-
TOYHHKOB MH(POPMALIUU B y3JIaX OOBEKTOB, HEIOCTYMHBIX ISl MPSMBIX W3MEPEHUM
[3]. [IpoBeEcHHBIE Ha KOMIUIEKCE BBIYMCIUTEIBHBIE SKCIIEPUMEHTHI MTO3BOJIMIIA Pa3-
paboTaTh MporpaMMHOE OOecrieueHre W BHIOpaTh ONTHUMAIBHYIO MO COOTHOIICHHIO
«MPOU3BOJUTEIBHOCTh — LIEHA» APXUTEKTYPY BBIYMCIUTEIBHOM CHCTEMBI Il o0pa-
OOTKH B peaJlbHOM BPEMEHH CUTHAJIOB CHCTEMBbI KOHTPOJS TOPMO3HOTO 000pyAOBa-
HUS FPY30BbIX MMOE3/10B.

Jlurepartypa

1. CereBbie onepanuonubie cucteMsl/ B.I. Omudep, H.A. Onudep. — CII16.: I1u-
Tep, 2008. — 669 c.: u.

2. Tanen6aym J. CoBpeMeHHbIE ONIEepallMOHHbIE cucTeMbl: 2-u3. . — CII0.: ITutep,
2002. — 1040 c.: u.

3. 3acoB B.A. Aaroput™mbl ¥ yCTPONCTBA JJIs1 UACHTU(UKAIIMN BXOAHBIX CUTHAJIOB
B 3ajla4aX KOHTPOJIA U TUarHOCTUKU TUHaMHUYecKuX o0bekToB /B.A. 3acoB, M.A. Ta-
pabapaun, E.H. Hukonopos // Bectauk Camapckoro rocy/1lapcTBEHHOTO a3pOKOCMHU-
gyeckoro yauBepcuteta uM. akaz. C.I1. Koponesa, 2009, Ne2(18). — C.115-123.

B.II. depsoxun, JI.JI. KotoB

OHTOJIOTMYECKAA MOJEJIb JOKYMEHTAJIbHBIX ObPA3OBATEJIbHbBIX
PECYPCOB BBIITYCKAIOIIEN KA®E/IPbI BY3A

(Camapckuii rocy1apCcTBEHHBIN TEXHUYECKUN YHUBEPCUTET)

Cdepa ncnonbp3oBaHUsI CEMaHTUYECKUX TEXHOJIOTMM MOCTOSHHO PacIIMpSETCs
[1,2]. A3BecTHBI MHOTOYMCIIEHHbIE MPUMEPHI TPUMEHEHHSI OHTOJIOTUYECKOTO MOJIE-
JUPOBAHUS B Pa3IMYHBIX MPEIMETHBIX 00IACTAX, B TOM YHUCIIE, B CUCTEME BBICUIETO
obpazoBanus [3,4].

B noxnane o0cyxnaroTcsi 0COOEHHOCTH TEXHOJIOTUHU MOCTPOCHUS U CTPYKTypa
OWL-OHTOJIOTUM OCHOBHBIX JOKYMEHTAJIBLHBIX 00pa3oBaTeIbHBIX PECypcoB Kade-
PBI BBICHIETO YYEOHOTO 3aBEJEHUS, CIEeIMAIU3UPYIOIIEHCS Ha TTOJAITOTOBKE U BBIITYyC-
K€ B COOTBETCTBUHU C TrOCYIAapCTBEHHbIMU oOpazoBarenbHbIMHU cTaHnaptamu (I'OC)
OakajgaBpOB M MarucTpoB.

OHnToJIOrMYecKas MOJIeNb U IOCTPOEHHAs Ha €€ OCHOBE 0a3a 3HaHUM MO3BOJISIET
OTBETHUTH Ha CJIETYIOIINE BOMPOCHL:

- Kakhue OCHOBHbIE€ JOKYMEHTAJbHBIE PECYpPChl, BKJIIOYas y4eOHO-
METOJIMYECKUE MaTEPUAJIbl, UCTIONB3YIOTCS AJIsi 0OecreueHus: yaueOHOro mporecca mno
crienuan3anuu Kapeaper;

- KaKoBa MOJIHOTA U AKTYyaJIbHOCTh PECYPCOB;

- TJI€ pacIoJIOKEHBI PECYPChl U KAKMMHU SIBJIIFOTCS YCIIOBUS AOCTYyNa K HUM CO
CTOpPOHBI CTY/ICHTOB U MPEMNO/1aBaTeIeH.
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OTBeTHl Ha JJaHHBIE BOIIPOCHI CYHIECTBEHHO BIIMSIOT HA PE3ysIbTaThl yUYEOHOH
JESTEIbHOCTH Kaeapbl MO0 KOHKPETHOM CIEUUAIN3alUi U IOJIyYEHHE COOTBET-
CTBYIOILIEH JIMLICH3UH.

OHTON0rNY€ecKast MOJENb HEKOTOPOIl MPeaMETHON 00JacTHU MPEACTABISAET CO-
OOl CTPYKTYpy JaHHBIX, COAEPIKAILYIO ONPEACIICHUsI KJIacCOB OOBEKTOB, CBA3ECH U
XapaKTEPUCTHK OOBEKTOB (MHIMBHIYaJIOB), IPAaBWIA (TEOPEMBI, OTPAHUYEHHUS), TIPU-
HATBIE B 3TOW 00JIACTH .

Jlanee M3MOXKeH MOPAIOK pa3pabOTKU OHTOJIOTMH, KOTOPOMY MOTYT CJI€I0OBaTh
JM00bIe BBITyCKarIKe Kadenpel. Jtambl pa3padOTKH COOTBETCTBYIOT TE€XHOJIOIMH
OHTOJIOTMYECKOTO MOJEIMpOBaHus, NpuBea¢HHoOU B [1,5]. B kauecTBe MHCTpyMEH-
TaJbHOW CHCTEMBI MCITOIb30BaH penakrop Protége 5.0 [6]. st winmocTpamnuu u3Jno-
’KEHMsI UCTIOJIb30BaH KOHKPETHBIN MPUMEpP — MEXBY30BCKas kadeapa nHGopMaluoH-
HBIX U pa3BUBarOMMX oOpa3oBaTesbHbIX cucteM U TexHoaoruit (MPOCT) Camapcko-
ro rocyJapCTBEHHOTO TEXHMUYECKOIO YHUBEPCHUTETA, BbIyCKarollas OakalaaBpoB U
MarucTposB 1o HanpasieHuio « THhopMaloHHbIE CUCTEMBI M TEXHOJIOTUI.

Ha nepBom stamne GopMyIupyroTcst OrpaHU4eHUs MOJIETH.

1. Mopnenb cocTaBisieTcs B pamkax Boimyckatomieit kadeapsl (MPOCT).

2. Mopnenb cocTaBisieTCsl B paMKax ONpeAeIEHHON crienuani3aniu oaka-
naBpuara ( 09.03.02) u maructpatypsi (09.04.02).

3. [lepuon cymectBoBanus padbounx nporpamm nucuuriud (PIT) orpa-
HUYEH (+-5 JEeT OT TeKyIero MOMEHTA).

4, B Moaenu npucyTCTBYIOT TOJABKO JOCTYIIHBIE MPENOAABATENSIM U CTY-

NEHTaM JTOKYMEHTAJIbHBIE PECYPCHI.

Bropoii 3Tan — onpeneneHne MHAMBUYaIOB — OCHOBHBIX 0OBEKTOB OHTOJIOTH-
YEeCKOro MOJICIMPOBaHMs HA OCHOBE aHaJIM3a yueOHOU eATeNbHOCTH Kadeapsl U 11e-
JI1 MOJIETTMPOBAHMS.

Al — JlucuuninHa.

A2 — YueOHblii 11aH.

A3 — PabGouas nporpamma nucturuasl (PI1T).

A4 — T'ocynapctBenHbIi 00pazoBatenbhbiil cTanaapt (I'OC).
AS — YueOHuk.

A6 — ITyHKT pa3menieHus.

A7 — Mownorpadus.

A8 — YueOHblii BUI€OMaTEpHall.

A9 — YuebHoe nocodue.

10. A10 — Metonnueckue yka3aHus.

Tpetuii 3Tan — 370 UACHTUPUKALMS U KIacCUPUKALIMS, TOCTPOCHHUE aIEKBATHOM
MoOJIeTH mpenaMeTHoM obnactu. OTMeuaeM, 9To Bce 00BEKThI, kKpome JlucrumivHa u
[IyHKT pa3MmelleHus, SBISIIOTCA TOKYMEHTaMU — JOKYMEHTAJIbHBIMU pecypcaMu (B
TOM YHUCJE AIEKTPOHHBbIE KOoMHH). [[03TOMYy B KayecTBE KJIacCOB BEPXHETO YPOBHS
onpenensieM: Jlucuummnaa, OOpa3oBarenbHBIN pecypc, [IyHKT pasmermienus. Y4u-
ThIBasi CIEUU(UKY PACTIONOKEHHSI MyHKTOB Pa3MEILICHHs, JOMOJIHUM CITUCOK 0OBEeK-
TOB:

CoNoaRrWDE

1. A1l — bubnauoteunslii koprmyc 1.
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2. A12 — bubauoTeuHslit Kopiyc 2.
3. A13 — MnaTepHer.
4, A14 — JlokanpHas ceTb Kadeaphl.

Cuuras Bce 00BEKTHl YICHAMU OJJHOMMEHHBIX KJIACCOB, 3CKU3 MOJCIH MOXKHO
MPEJICTABUTh B BUJE CIEAYIOIINX UEPAPXUI KIIACCOB:
- JlucuuruinHa.

- O6pazosarensHbidi pecypc (I'OC, PIIJl, YueOHBIN MEeTOMMUYECKUN MaTepua,
VY4eOHbI MIaH).

- Y4eOHslii MeTonuueckuit Mmatepuan (Meroanueckue ykazanus, Monorpadus,
YueOnuk, YueOHoe mocodue, Y4ueOHbIi BUIeOMaTepra).

- Ilyukr pasmemenus (bubmuoreunsiii xopryc 1, bubnuoTeunsiii kopmyc 2,
Nurepner, JlokanbHas ceTh Kadeapsl ).

JlomomnHsIst nepapxuu KiiaccaMu 00BEKTOB, BAXKHBIX MPU PACCMOTPEHUU YUEOHOM
JesTeNbHOCTH Kadephl, 3aHOCUM OTIPEICIICHH KIaccoB B penaktop Protégé (puc.1).

[Ipu HEOOXOIUMOCTH PA3BUTHE UEPAPXUN KITACCOB MOYKHO MTPOJIOJKUTD.

YeTBEpThIli 3Tam — ompeaciieHue OOBEKTHBIX CBOMCTB (CBsA3€H M OTHOIICHHI
MEK]ly KJIacCaMH) U CBOMCTB JAHHBIX — JUTEPAJIOB CO 3HAUEHUSMH XapaKTEPUCTHUK
o0bekToB. Ha manHom srtamne GopMynHpyOTCS YTBEP>KIEHUS OTHOCUTEIHLHO OTHO-
HIEHUN MEXAY KilaccaMu. Mepapxus KJIACCOB ONMPENENSET CTaHJAPTHOE OTHOIIECHUE
ISA (06o61IeHne), ToIIEP)KUBAEMOE PEAAKTOPOM aBTOMATHUIECKH.

<4 ontResours (http://www.semantioweb.org/asus/ontologies/2017/11/ontResours/1.0.0) : [FAUcheb\Apx_ctp_yH_T\HWP co cryaentamu,.. — & El
4 File Edit View Reasoner Tools Refactor Window Help

@ ontResours (hitp semanticweb.org/asus/ontologies e = | Search...
Bctve Ontology = Entities = | Classes = | Individuals by class = | OWLViz = | DL Query =

Class hierarchy | Class higrarchy (inferred) Annotations | Usage

L Asserted | annotaions "

L owl:Thing
¥ O Aucumnnusa
Nucuyunnuia_bazoeoro_uMkna
[ANCUMNIMHG_BapHaTAEHOTO_LHE
¥ ObpazosaTenbHbii_pecypc
b roc
rocC_Gakanaspuata
FOC_Marncrpatypi
P
L 4 YuelHbA_MeToHUECKWA_MaTepl
MeToguueckHe_yKaZaHHA
Mouorpadma
Yuebuni
Yuebuoe_nocobue
Yuebuoiii_suaeomarepuan
Yuebnwi_nnan
¥ O NyHKT_pazHenjeHnn
BuBnuoTeuHBIA_Kopnycl
BubnuoTeuHbIA_Kopnyc2
HuTepheTt
Nokanbuan_cers_kadenpm

2 v 1) 0 =< =

(@]

Puc.1. Uepapxus K1accoB OHTOJIOTUYECKON MOJIEIH
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<4 ontResours (http://www.semanticweb.org/asus/ontologies/2017/11/ontResours/1.0.0) : [FAUcheb\Apx_cTp_yH_T\HWP co cTyaenTamm... — O n
File Edit View Reascner Tools Refactor Window Help
@ ontResours (hitp S R Sy S ontResc « | Search...
Active Ontology = | Entrbes = | Classes = | Individuals by class = OWLViz = | DL Query =
Annotation properbes Datatypes Annotations | Object Property Usage
Qi Cote propesie
-
== X Asserted
¥ mowl:topObjectProperty
- mobecneddBaeT_HIyueHue
Pa3MEEl
Lo CChNABTCHA_HA
Functional i nt
Inverse functicnal
Transitive
Syrmmetric
v Asymmetric
[z ObpazosaTenbHMA_pecypc
Irreflexive
NyHKT_pasmewenmn
t With
P
3 y 3 o f
i v wlellim < i

Puc.2. Mepapxusi 0OOBEKTHBIX CBOMCTB OHTOJIOTMYECKOW MOJENH

OnpenenuM clieayrolne HeCTaHapTHBIE OTHOIICHUS JIJI HEKOTOPBIX 00BEKTOB
A u B, xapakTepHble 111 pacCMaTpuBaeMol peIMETHON 00JIacTH:

- A obecneuuBaet nzyuenue B (manpumep, PITJ] «b1.5.02.02» obecneunBaer
u3ydeHue Auciuruimnbl «lIpoektupoBanue HHOOPMAITMOHHBIX CUCTEMY);

- A pasmemién B B (manpumep, yueOHoe nocooue «/epsoxun B.II., Kozmnos
B.B. IIpoektupoanue MIC no meromonorun UML)y pa3zmerieHo B MyHKTE pa3Melrie-
Hus «AbonemeHT 6nbmuoreku CamI TV koprryc 1»):

- A ccpuiaercas Ha B (mampumep, PIIJ] «b1.5.02.02» cceutaerca va ['OC
«09.04.02 NudopMaliiOHHBIE CUCTEMBI U TEXHOJIOTHI).

PesynbTaT ompeneneHusi 3TuX CBOMCTB B pepakrope Protégé mpeacramieH Ha
puc.2.

BoigenenHoe cBOMCTBO «pa3Meni€éH» MpUMEHNMO K 00bekTam kiacca «O0paszo-
BaTelIbHBINA pecype» (domain). 3HaYeHUSIMH 3TOTO CBOWCTBA SABISIOTCS O0BEKTHI
knacca «[IyHKT pasmemeHus» (range).

CBolicTBa TaHHBIX (JTUTEPAIBI) OMPEACISIOTCS KaK XapaKTEPUCTHUKNA 0OBEKTOB
CO 3HAYEHUSMH TPEIOTPEICIEHHBIX CTAaHIAPTHBIX TUIIOB. B paccmaTtpuBaemoit mo-
Jenu JUIsi 0OOBEKTOB BCEX KJIACCOB BBOJUTCSI CBOMCTBO «HA3BaHHE », a JJIT OOBEKTOB
kiacca «[IyHKT pasmerieHus» - «aapec» tuma xsd:string.

[Iaterit aTan — pa3MenieHne 00beKTOB (MHIWBUIYATIOB) U yKa3aHUE 3HAYCHUN
MX CBOMCTB 3aBEpIIAET MOCTPOECHUE OHTOJOTMYECKONW MOJENIH U COOTBETCTBYIOIICH
0a3bl 3HAHUH.

[Ipennaraemasi OHTOJNOrMYECKass MOJENIb BCTpauBaeTcs B MH(OPMAIMOHHYIO
oOpazoBarenbHyto cpeny BY3a kak HempepbhlBHO pa3BHBaemas YHUDUIIMPOBAHHAsS
CTPYKTypa U MpPHU UCIOJIB30BAHUM MPEAYCMOTPEHHONW B PEIAKTOPE MAIIMHbBI JOTHYe-
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CKOTO BBIBOJIa  IO3BOJUT 3HAYUTEIBHO MOBBICUTH 3(P(HEKTUBHOCTH YIPABICHUS
yueOHOM eSITeIbHOCTBIO BBIITYCKAIOMIeH Kadeaphl.
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2. Antonmoy, I'. Cemantnueckuii BeO [Tekct] / I'. Anronunoy, I1. I'pur, ®.
BaH XapwMmerneH, P. Xoekctpa. — M.: /IMK Ilpecc, 2016. — 240 c.

3.  ®ponosa, H.b. Pazpaborka OWL-oHTONOTHN 00pa30BaTeIbHBIX PECYPCOB
CI'TY [Tekct] / H.b. ®ponosa // Bectauk BI'Y, cepust «CUCTEMHBIN aHAN3 W WH-
dhopmanmoHHbIe TexHoMorun», 2016, Ne3. — C.149-158.

4. TaBpuioBa, . A. [IpoekTupoBanue u peanuzaius miaTGopmsbl i co3za-
HUS MOPTAJIOB BY30B MO TexHoyoruu Semantic Web : muccepramnus ... KaHAuAaTa
texHuueckux Hayk : 05.13.11 [Tekcr] / D.A. I'aBpuiona // [Mecrto 3ammTsl: UH-T
CHUCTEM. ITporpaMMupoBanus]. - Mocksa, 2011.- 96 c.: un. PI'b OJ1, 61 11-5/2672.

5. Cosnanue onrtoioruu B Protégeé 5.0 — [DnekTpoHHbIH pecypc] — Pexum 1o-
cryna: https://itnan.ru/post.php?c=1&p=277413 (JlaTa odpamenus 21.12.2017)

6. Protégé. OdurmaibHbIi caliT pegakropa - [DaeKTpoHHBIH pecype] - Pe-
xuM noctyna:http://protege.stanford.edu ([lara o6pamenus: 10.12.2017).

A.E. Epxan

PA3PABOTKA IIVIAT'MHA «ITSGIS. ITACIIOPT
BE3OITACHOCTU OBPA3OBATEJIbHOI'O YUYPEXJIEHW»

(Camapckuii yHUBEPCHUTET)

PazButne cetu gopor, pe3kui poCT KOJWYECTBA TPAHCIIOPTA MOPOJMII LEIIbIA
psn mpobaeM. JIopoKHO-TPAaHCHOPTHBIM TPaBMAaTU3M SIBISIETCS CAMbIM PacIpocTpa-
HEHHBIM BHJIOM JIETCKOTO TpaBMaTu3Ma. B HacTosiee Bpemsi 6€30MmacHOCTh CTaHO-
BUTCS 00s13aTEILHBIM YCJIOBHUEM U OJTHUM U3 KpUTtepueB dPGHEKTUBHOCTU ACATEIBHO-
ctu obpazoBarenbHoro yupexaenus (OY). Ilo cratuctuke B ctpade moutu 30 MIH.
00yyJaromuxcsi, BOCMUTAHHUKOB M T€/IaroroB, TO €CTh IsITas 4acTh HACEJICHUs, a C
Y4ETOM YJICHOB MX ceMeill — Oojiee MOJOBHMHBI HaceleHUs cTpaHbl. IMEHHO »TUM
OTIpeIeNIIETCS. MECTO U poJib obecniedeHus 6e3onacHoctu OY B cucTteMe HalMOHAb-
Hol Oe3omacHoctu Poccuu [1]. B Hactosiee Bpemsi 6€3011aCHOCTh CTAaHOBUTCS 0051-
3aTeNIbHBIM YCIOBUEM W OJHHUM W3 KpuTepueB 3(PGeKTHBHOCTH nearenbHocTH OV,
MOATOMY aBTOMATH3aIlUs MOCTPOSHUS MacrnopToB 6e3onacHocTH OV SBIsETCS aKTy-
aNMbHOW 3aJladyeil, MCIOIb30BaHNe MH(GOPMAIMOHHBIX TEXHOJOTUNA OO0ECIeYuT MOJ-
JIEP’KKY COONIOZCHUSI CTAaHAPTOB MACTIOPTOB O€30MaCHOCTH W BO3MOXXHOCTh MX W3-
MEHEHHUS B cllydae U3MEHEHUs CTpyKTypsl OVY.

OpuH U3 cnmocoOOB CO3MaHMs MACIOPTOB 0E30MACHOCTH — CO3/IaHHUE UX C TI0-
motibio reonHdopmaimonubix cucteM (I'MC), B cocTaB KOTOPBIX BXOAST 3JEKTPOH-
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HbIE KapThl, TAKUM 00pa30M MacrnopT 0€30MacHOCTH MOXKHO «IIPUBSI3aTh» K MECTHO-
CTH Y Pa3MECTHUTh Ha HUX BCE€ OCHOBHBIE AeMeHThI. [Inarun «Iloctpoenue nacmopra
0e3onacHocTH 00pazoBaTebHOrO yupexaeHus» peanusyercs B [ IC ITSGIS.

[C ITSGIS mnpennasHayeHa Jjiss aBTOMAaTHU3allMU PAOOT, BBITOJHSIOIINX
byHKIMHA ydeTa 0OBEKTOB rOpOJCKON MHMPACTPYKTYpPhl HA OCHOBE reOMH(pOpPMAIIH-
OHHOM cHucTeMbl [2]. OHa NOCTpOEHA HA TPEX3BEHHOM KIMEHT-CEPBEPHON APXUTEKTY-
pe (puc. 1): Ha cepBepe MPUIIOKEHUN PACIIONATAETC SIAPO CUCTEMBI U Pa3IMYHbIC
IUTarMHBI, Ha cepBepe 0a3bl JaHHBIX XPaHUTCS HMHPOpMAIs 000 BceX 00BeKTax U
MOJIb30BATENSIX CUCTEMBI, JIJIsl paOOThI C CUCTEMOM Ha KIMEHTCKOW MalIuHe JOJIKHO
OBITH YCTAHOBJIEHO MPUIIOKEHHE, o0ecnieunBaroiee cBs3b ¢ [TSGIS.

ABtop paspabarteiBaer miarud aias [MC ITSGIS «llacnopt Oe3omacHocTu
OVY», ¢ HUM MOXeT paboTaTh TOJBKO IMOJIb30BATENb, 00JaIAIOMIUNA COOTBETCTBYIO-
IIMMU [IPaBaMHU, Yallle BCEro 3TO aIMUHUCTPATOP.

Ha puc. 2 npuBeneHa nuarpamMma BapUaHTOB HCIIOJIB30BaHUsSA, KOTOpas OTpa-
’KaeT OCHOBHbIE (DYHKIIMU, KOTOPbIE MOXKET BBIINOJHATH MOJIb30BaTEb MPU padboTe ¢
IIJIAaTMHOM.

Cepeep b1
Baza
MAHHBbIX
CYBA
PostgreSQL
| Tcpap
Cepeep NPUNOKEHUH
MnarvH «Pegaktop MnarvH «Jucnolaumua
AAPECHOrD NNaHa» AOPOMHBIX 3HAKOE»
Appo
CUCTEMEI
g Mnaruy «PegakTtop g MnarvH «ducnokaumua
TeOMETPHA» CEETOHOPOB®
MAarik «ucnoKayms Mnarws «Macnopr fnaris «Yuer ATT>
OrpaxaeH ids GezonacHoOCTA
QYs
g Mnarv «¥yet g MnarvH «lHcon
TEPPUTOPHIAR

TCPIP / TCPP

KnueHTCKan MawmHa 1 KnueHTcKA MawuHa N

] Knuexrt
s ITSGIS KnueHT
L] L ] - ITSGIS

Puc.1. Apxurekrypa cucremsl [TSGIS
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NnAT 2018

Beiopats
00 BENRT
Ha KapTe

" «includex»

% : a

Puc. 2. ,Z[HarpaMMa BAPHAHTOB HCIIOJIB30BAHUA

Jlig mocTpoeHust nmacrnopra 0e30MacHOCTH HEOOXOAUMO BbIOpaTh KapTy MeECT-
HOCTH (TOpOJIa, TOCeNKa U T.II.), 3aTeM BhIOpaTh 00pa3oBaTeNbHOE yUpexkaeHue (3/1a-
HUE WU KOMIUIEKC 3[aHHil) U ONpeAeNnuTh rpaHullsl ero Tepputopuu. [locne storo
MOJIb30BATENb JIOJDKEH Pa3MECTUTh JOpPOKHBbIE 3HAKKM BOKPYT 3TOW TEPPUTOPHH,
OTPENICNIUTh PA3METKY JOPOT, TPU HEOOXOIUMOCTH MOCTaBUTh CBETO(OPHI (C yueToM
MapUIPyTOB JBWKEHUS MEIIEX0/I0B), ONPEASTUTh MapIIPYThl JIBHKEHUST OOIIECTBEH-
HOTO Y JINYHOTO TPAHCIIOPTa, B TOM 4uciie U Ha Tepputopuun OY. Jlns 3T0r0 B cucre-
Me ITSGIS npenycmMoTrpeHa BO3MOKHOCTh BBIOOpA CIIOEB: 3HAKOB, pa3METKH, CBETO-
¢bopoB u T.II.

[Tocne okoHYaHuEe pabOTHl MOXKHO SKCIOPTUPOBATH MACHOPT OE30MAaCHOCTH B
¢aiin popmara AutoCAD, rae nmonb30BaTelb CMOXKET €ro0 OTPEIaKTUPOBATh U MPUBE-
CTH K TpeOyeMoMy BH]IY, a TAKXKe pacrieyaTaTb Ha OyMa)KHOM HOCHUTEIIE.

Jluteparypa

1. Ob6ecneuenrne 0e30MaCHOCTH 00pPA30BATEIBLHOTO YUPEKICHUS [DIIEKTPOH-
ueiii pecype]. URL: http://universalinternetlibrary.ru/book/ 36326/ogl.shtml (mata
obpamenus: 12.03.2018).

2. HekoTopble acrekThl o0ecredeHus: 0€30MacHOCTH 00pa30BaTENIbHBIX ydpe-
KICHUN [ DEeKTpOHHBI pecypc]. URL:
http://www.edit.muh.ru/content/mag/trudy/01 _2010/05.pdf (mara oOpareHus
13.03.2018).
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XK.b. Kymaraesa, B.B. 3annopoxko

PA3PABOTKA MYJIbTUMEJIUMHOI'O YUEBHOI'O ITPOJTYKTA KAK
CPEJACTBA PEAJIM3ALINN TEXHOJIOTUN CMEIITAHHOI'O OBYUYEHU A

(OpenOyprekuii rocyapCcTBEHHBI YHUBEPCUTET)

OOydeHne ¢ UCHOIB30BAaHUEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHO-
noruit (UKT) mocreneHHO MepexoauT U3 HENPUBBIYHOTO HOBOBBEACHUS B OJIMH U3
CTaHAAPTHBIX KOMIIOHEHTOB y4e€OHOro mpouecca. B cBd3u ¢ 3TUM TpeOOBaHUS K CO-
BPEMEHHBIM IIKOJaM M3MEHUIUCh. CTano akTyaJbHbIM BHEAPEHUE HOBBIX MOJIXO0J/I0B
K 00ydenuto ¢ ucnonb3oBanueMm KT, obecnieunBaromux GopMupoBaHue 1 pa3BUTHE
MHAUBUAYAIbHBIX CIIOCOOHOCTEH, TaJaHTOB, YMEHUS YUYUTHCS, TUYHOCTHBIX KaueCTB
00yyaroluxcs U APYTUX COCTABISIFOIINX KOMIIETEHTHOCTEH.

CerogHs cTaj akTyaJbHBIM BOIIPOC O MOMCKE HOBBIX U Oojiee 3(h(PeKTUBHBIX
MOJIeNIEl OpraHu3aluu y4yeOHOro Mpolecca, YTo MPUBEIO K MOSBICHUIO Pa3IUYHbIX
¢dopM cMemtanHoro oOydenus. CMmenaHHOe 00y4eHHsI COBMEIAET B ceOe Kak 3aHs-
THUSl B ayJTUTOPUH, TaK U CETEBBIE 3aAHSTHUA.

CmemanHoe oOydyeHue — oOpa3oBaTENIbHBIM MOAXOJ, KOTOPHIA COBMEIIACT
oOy4eHHEe C y4acTUEM YUUTENs U OHNaiH-00yueHne. CMenanHoe 00ydeHHne npeo-
JIaraeT 3JIEMEHTBl CAaMOCTOSITEIbBHOTO KOHTPOJISl YYEHUKOM 00pa30BaTeIbHOIO Mapil-
pyTa, BpEMEHHU, MecTa U Temna oOy4denus [1].

[Ipu peanuzanuu pa3aMdHbIX MOJENEH CMEIIAHHOTO OOYYeHUsI aKTUBHO HC-
MOJIB3YIOTCSI MYJIbTUMEIUMHBIE TEXHOJOTUU.

MynpTUMeIHa — 3TO MPEACTaBICHUE OOBEKTOB M MPOLIECCOB HE TPAIUIUOH-
HBIM TEKCTOBBIM OIKMCAHUEM, & C TOMOUIbIO BUIE0, aHUMaIUH, (HOTO, rpaduKu, 3BY-
Ka, TO €CThb BO BCEX M3BECTHBIX cerojHs (popmax. Oboraimas mpouecc 00ydeHHUs,
MYJIbTUMEINA TEXHOJIOTHH TO3BOJISIOT clieNiaTh 00yueHue 0osee 3 (HEKTUBHBIM, TIPH
ATOM Jienast MPOoIecC BOCTIPUATHS MH(POPMAILIMU KaK MOKHO OO0JIbIlIe JOCTYIHBIM, IO-
HSITHBIM U UHTEPECHBIM [2].

MynpTUMeIMa TEXHOJIIOTUU SIBISIOTCA 3(PPEKTUBHBIM CPEACTBOM, MOBBIIIA0-
IIMM KayeCTBO M3YYEHHs MPEIMETOB B LIKOJE MOCPEACTBOM peau3aluU CIEAYIO-
IIUX CBOUX JIOCTOMHCTB:

— MHTEPAKTHUBHOCTb, CTPYKTypHU3alUsi W BHU3yald3alusi 0OydeHUs, KOTOpbIE
CO3/aI0T YCIOBUSA JJIsl KOHUEHTPAIM BHUMAHUS [IPU 0O0BSICHEHUH HOBOTO MaTepHalia
3a cYeT yI00HON HaBUTALMK U AMHAMUYHOCTHU NPEI0CTaBIsieMoi nHpopmanuu;

— OpraHu3alus CaMOCTOSITENIbHOM y4eOHOM NeATEeIbHOCTH C MOMOIIBIO MPH-
MEHEHUS MPAKTUYECKUX METO/I0B OOyUEHUS;

— Ppa3BUTHE HAIJIAHO-O00PA3HOTO MBIIIJIEHUSI U Pa3BUTHE MPOLIECCOB BOCIIPH-
ATUSI UHPOPMALIMU C TIOMOIIBI0 OOBEAUHEHUS B IPE3ECHTAMU UHPOPMALIMK pa3Iny-
HOT'O TUIIA;

— SKOHOMHSI BPEMEHH 3a CYET OJJHOBPEMEHHOI'O M3JI0KEHUSI YUUTEIIEM TEOpe-
TUYECKUX CBEJAEHUN M JIEMOHCTpALMM MaTepuasa C BBICOKON CTENEHbIO HarJIsiIHO-
CTH;
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— MOBBIILIEHUE MOTHUBALUU OOYYaIOIIMXCS C MOMOIIBIO UHTEPAKTUBHOCTH Ma-
TepHaja, KoTopas Bo3pacTaeT 0aroaapsi IpUMEHEHUIO MYJIbTUMEIUNHBIX 3PPEKTOB;

— ¢opmupoBanue MHPOPMAITMOHHOW KYJIBTYPHI OOYYAIONMIETOCS C TOMOIIBIO
pa3Hoo0pa3HbIX (OpMATOB MOJAYH MaTepUaa, YTO Pa3BUBAECT HABBIKH pabOTHI C UH-
dbopmanmei;

— OpraHu3alus MHAWBUIYabHON pabOThl ydyalMxcs, pa3BUTHE UX IO3HABa-
TEJIbHON CaMOCTOSITEIbHOCTU U TBOPYECTBA;

— COBEPILICHCTBOBAHMS METOJOB M TEXHOJIOTUN OTOOpa U (OPMUPOBAHUS CO-
AepxKaHus 00pa30BaHUA.

BrisiBieHHble ~ HamMM  JIOCTOMHCTBA  IIOCMOCOOCTBOBAIM  CO3JaHUIO
MYyJIBTUMEIUMHOTO y4yeOHoro nponaykra «Kypc mHopmartuku. 7 kiacc». [aBHbIM
MPEUMYILIECTBOM  Pa3pabOTaHHOTO ANEKTPOHHOTO 00pPa30BATEIBLHOTO pecypca
SBIISIETCSI TO, YTO OH TMOJIXOIUT KaK JJIsSi CaMOCTOATEIBHOTO M3YUYCHUS MaTepuaa Mmpu
peanu3aluyd TEXHOJOTMU CMELIAHHOTO OOy4eHMs, TaK W JJIg TPYIIOBOM padOThl B
KJ1acce (Hampumep, B paMKax «IepEeBEPHYTOIO KIaccay).

Ha pucynke 1 mpencraBiieHbl OCHOBHBIE JTOCTOMHCTBA MPUMEHEHHUS! MYJIbTH-
MEIUHHOTO y4eOHOTO MPOyKTa B 00pa30BaTeILHOM MPOIECCE.

Peanusauus dopmypoBaHue MNoBbilWeHne MoTuBaunu
nHauBUAYyanbLHoOm NH(OPMaLIMOHHOMN oBy4aroLLMXCa 3a cHET
TpaekTopumn oby4eHus KynbTypbl 00y4atoLlmnxcs HOBW3HbI AEATENBHOCTU
A 5 Y W d
B Rocronscrea b i
oTbopa 1 hopMUPOBaHUSA S IDLHME ey ycBOEHUSA 60MnbLIoro
coaepxaHns o6pa3oBaHns yuyebHoro npoaykTa Konn4ecTea MaTepnana
KoHUeHTpauus BHUMaHus 3a Basnierme PasBuTtne HarnsgHo-
CYET MHTEPaKTUBHOCTH, 3 00pa3HOro MblLLMEHNS,
CaMOCTOSITENbHOW

CTPYKTYpu3auuu 1 BbICOKOM
BU3yanusauuu nHopmauum

MOTOpPHbIX 1 BepbanbHbIX

yebHOW NEATENbHOCTH
y A HaBbIKOB y4allMXCs

Pucynok 1 — JlocTonHCTBa MyJIbTUMEAUIHOTO y4eOHOTO MPOIYKTA

Jis  co3maHusg MyJbTUMEAMMHOrO Y4YeOHOTro MpoJayKTa ObLIO BBIOpAHO
MHCTPYMEHTAJIbHO TpOTrpaMMHOE cpeAcTBO — Articulate Storyline 2, rmaBHOM
0COOEHHOCTBIO KOTOPOTO SIBJISIETCA MPOCTOTAa U UHTYUTUBHOCTh MHTepdeiica. Takxke
CO3/IaHHBIM TPOAYKT JIETKO aJanTHpPyeTcss ToJ MOOWIBHOE YCTPOMCTBO, HYTO
YIIPOUIAET B3aMMOJICUCTBHUE C TPOTPAMMHBIM CPEACTBOM [3].

PaccmoTrpuMm mporiecc co3maHus MyJbTUMEIUHHOTO Y4eOHOTO TPOAYKTa
«Kypc undpopmatuku.7 kiacc» Oonee mojapodHo. Pa3paboTka TeopeTHuecKkoro
MaTepuaga W TPAKTUYECKUX 3aJaHUil OCYIIECTBIsJIach B 00JacTH  CIANOB,
npencraBieHHON Ha pucyHke 2. Ilocnme moOaBieHuss HOBOTO claifa MPOUCXOIMII
BBIOOp €T0 TUTIA U3 HAaOopa UMEIOIUXCS MTabIOHOB (PUCYHOK 3).

1251



[T« % International Scientific Conference Proceedings PIT 2018
ey — “Advanced Information Technologies and Scientific Computing”

Ly
AU
=

Ykaxute Bawe UMA U BbiGepeTe nepcoHaxa

- A~ ™A = B B E
000 =

T

Pucynok 2 — OkHO pa3paboTKu claiijjoB Pucynok 3 — [llaGnons! cnaiiga

Baxknoit ocooennoctrio Articulate Storyline siBiisercst To, 4TO KaKIblid Meana
OOBEKT pa3MemacTcs Ha JOTOJHUTEIBHOM CJIO€, KOTOPBIH MOKAa3bIBACT pa3IMyHbIC
COCTOSIHUS ciaiiga. V3MeHeHne cOCTOSHHS OOBEKTa HACTPauBaeTCs C IMOMOIIBIO
TPUTTEPOB, KOTOPHIC MO3BOJIIOT 3alPOrpPaMMHPOBATh «IOBEIEHHE» OOBEKTOB Ha
crnaiax (pucyHok 4).

Slide Layers Triggers
m— - e = RRIE; ™
o 7
- Craiia 2 Picture 5
- - Show layer Meno
Cnaiia 1 When the user clicks
_ Pt 1
Jump to next slide
':':- Chaiig2 (Base Layer) © When the user clicks
' Picture 11
Jump to previous slide
4 e - previcus shide
D | | Dim When the user clicks

Pucynok 4 — OKHO peTakTUPOBAHUs CJIOS U TPUTTEPOB
Articulate Storyline mo3BoJisieT sipko 0(pOpPMUTH ClalIbl OJ1aroaapsi MHOKECTBY
00BEKTOB, KOTOPhIE MOXXHO J00aBUTh M3 0a3bl MIAOJOHOB WMJIM CO3/1aTh CaMOCTOS-

TEJbHO (PUCYHOK 5).

&b i
 hali

2 2 2 A =

Pucynok 5 — Bei0op nepconaxxa
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PazpaboTanubiii HaMu MyJIbTUMEIUUHBIN y4€OHBIN NPOAYKT SABISIETCS y4eOHO-
METOJMYECKUM COIPOBOXKJIECHUEM IIKOJBHOTO YuyeOHMKa MHGOPMATUKHU 3a 7 Kiacc.
[IpensiokeHHBIA TPOIYKT COJAEPXKUT B cebe 0a30BbI TEOPETHUECKHI Marepuad,
MPaKTUKYMbI, THTEPAKTUBHBIE TECTOBBIE 3aJJaHUS ISl CAMOKOHTPOJIS (PUCYHOK 6).

3apanue 6. Cospanve Tabnuy

KAPTA KYPCA

UHgbopMaL s U UHGHOPMaLLOHHbIE MPOLEcchl

1. B Texcrosom aiTe HoBbIN HT.
MrcpopmauuonHbie npoueccsl 5 S "°°:"°°°°‘: ey st
= | Caoficrna dailin
AEDORSNG Stora Hys paitaa
npoyecca N npRIoAeHNe paimep ANTA COLTAMMR
2 Cbop urchopmaiymis [ | | |
T O6paboTka uHOpMaYHK
B Xpanenne nHpopmaipm 3. NoGaskTe B TAGNULLY HYKHOE KONMYECTBO CTPOK U BHECUTE B Hee MH(opMaLmio
= 05-6 D 8 BalLeh W nanke.
Nepenasa urpopmaiym 4 Coxpamne hann 8 3 NMMHOR Nanke noa wmexem Tabnuua rif u 3akpodTe ero

2 Mudopuaunontee
NPOLECCHE B ANBOMH NPHPOAE U

@@@ SET) Crespoue sazamne
‘ Kakoe 13 cnegylowmx yTeepXxaeHmnii TouHee BCero packpbisaer
Curnanst MoryT 66iTb HENpepLIBHLIMUA UK CMBICA NOHATUA «MHGOPMaLMA» C 06bIASHHOW TOUKMN 3peHna?
AWNCKPETHLIMW.

6 NOCNEAOBAaTENEHOCTL 3HAKOB HEKOTOPOro andasunTa

HenpepbiBHbIA [vckpeTHbii
cur{an curHan KHWKHBIA doHg Bubanotekn
npuHuMmaer BecxoHeuHoe NPUHUMEET KoHEeYHoe e
MHOXECTBO SHAYSHWR U3 ceefeHunA ob OKpYyXawwem M1upe ¥ NpoTeKarwux B HeM npoueccax,
HEXOTOPOIO JUaNasoHa BOCNPUHUMAEMbIE HENOBEXOM HENOCPEACTBEHHO WK C NOMOLWBIO
CreumnantHeix ycTponcTa

e CBeAeHMA, COALPXALLUECH B HaYUHbIX TEOPUAX

QOO QOO (==

Pucynok 6 — JleMoHcTpanys MyJIbTUMEIUIHOTO y4eOHOrO MPOAYKTa
«Kypc nndopmatuku. 7 kiaacce»

B panbHeiiieM miiaHupyetrcsi 00OraTUTh COAEpP’KAHUE MYJIbTUMEIUUHOTO
y4eOHOTO MPOAYKTa aBTOPCKUMHU BHUAcoposinkamu, 3D aHMMaruei, MOIysiIMu Tei-
MUDHKAITAN.

Uccneoosanue evinonneno npu uramncosoti noooepixcke PODU 6 pamxax
Hayunozo npoexma Ne 18-37-00400.
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O.41. 3usesa, C. MenukysueBa, H. XXypaesa

SHAYEHUE NCIIOJIbB3OBAHMA COBPEMEHHbBIX MTHOOPMAIIMOHHBIX
TEXHOJIOI'MA B ITPOLIECCE OBPA30OBAHIMA

(barmanckwmit negarornyeckuii komiemk, Gepranckuii pumman TankeHTCKOro
YHUBEpCUTETa MHPOPMAIIMOHHBIX TEXHOJIOTHH, ¥ 30€KUCTaH)

Ceropgnsi, O6maromapsi ObICTPOMY Pa3BUTHI0 MH()OPMALIMOHHBIX U KOMMYHHUKA-
IIMOHHBIX TEXHOJIOTHUH B JTUYHOCTHU, TITyOOKHE M3MEHEHUS MPOUCXOJAT BO BCEX ac-
MeKTax XU3HHU 4ejoBeka. MHdopmanmoHHbIE U KOMMYHHUKAIIMOHHBIC TEXHOJOTHUU
OXBATHIBAIOT BCE ACMEKThI JKM3HU YEJIOBEKa, KaK MPEANPUHUMATEIbCKYIO JCSTENb-
HOCTbh, TAK 1 KOMMYHHKAIIUU, OBITOBYIO U KYJIBTYPHYIO Cepy.

Heo6xomumocTh BHeIpeHUs] HHPOPMAITMOHHBIX TEXHOJOTHM B YUEOHBIN IMPO-
1IeCC HavaJlach C BBEJCHUS HOBU3HBI, U3MEHEHUsI METOA0B, (hopM U MeTo10B ¢ 70-80-
X ronoB. HecrtanmapTHbie KypChl yaydlIaloTCs 3a CUET MUCIOJIb30BaHUsI HH(MOpMAIIH-
OHHBIX TEXHOJIOTHH U MeIarorndyecKuX TEXHOJIOTUH.

['nmoGanu3amus TpeOyeT HCMOJIb30BaHUS COBPEMEHHBIX HH(GOPMAIMOHHBIX H
KOMMYHHUKAITMOHHBIX TEXHOJOTHH B 00pa3oBaHWHU. be3 HCIONb30BaHUS COBPEMEH-
HbIX MeToA0B 00ydueHus u UKT yuutens He MoxeT 100UThCS A(D(PEKTUBHBIX PE3YIIh-
TaToOB B CBOEH MpodeccuoHambHON AesaTeaIbHOCTH. OQHAKO BaXKHO MPABHIIBHO OIpe-
JICATH 1IEJTh U 11eTh 00pa30BaHus, €0 METOJIBI M €T0 OPraHU3aIMOHHBIE (POPMBI.

Bce coBpeMeHHBIC TEXHOJIOTHH TIPU3BaHBI CACIaTh HAIly XU3Hb yaooHee. C mosiB-
JICHHEM KOMIIBIOTEpA BBIMTOJIHEHUE MHOTHX TTPOIIECCOB CTAJIO HE TOJIBKO ObICTpee, HO eIlle
HasiekHee U dPPEKTUBHEE, PU 3TOM MOSBUIIACH BO3MOXKHOCTH BBITIOJIHATH MHOTHE JEH-
CTBUSI, HE BBIXO/Is U3 oMa. [okyrka OuieToB u OpOHUpPOBAHUE OTEIIEH, 3aKa3 €/Ibl, TIPH-
oOpeTeHre TOBapOB U yCIyT 4yepe3 ceTh MHTepHeT — Bce 3TO ye JaBHO CTalo YacThiO
Harei >xu3Hu. He yMBHUTENBHO, YTO caMble TIepeIOBbIE TEXHOJIOTUH UCTIONB3YIOTCS U B
00pazoBaTeIbHOM MPOIIECCE, MTO3BOJISS MOMyYaTh 00Jiee BEICOKUE PE3YIIbTATHI.

HNudopmalimoHHBIMU TEXHOJIOTHSMU HA3bIBAIOT PA3IMYHBIC CIIOCOOBI, MEXaHU3MBbI
U ycTpoiicTBa 00paboTku u mnepenaun uHpopmarmi. OCHOBHOE CPEICTBO ISt STOTO —
TIEPCOHATBHBIA KOMIIBIOTEP, JOMOJHUTEIILHOE — CIICIMAIbHOE TPOrpaMMHOE o0ecTieye-
HHUE, BO3MOYKHOCTh OOMEHA MH(pOpMaIeil TocpeIcTBOM ceT MIHTEpHET B COIMyTCTBYIO-
1mee ooopymoBanre. Bo MHOTHX y4eOHBIX 3aBeICHUSIX HH(DOPMAITMOHHBIE TEXHOJIOTHH JI0
CHIX TIOpP CUMTAIOTCSI HHHOBAITMOHHBIMH — TO €CTh HOBBIMH, CITIOCOOHBIMHU CYITICCTBECHHO
W3MEHHTH, ONTUMH3MPOBATh YUeOHBIA Tporrecc. M XOTs ekeqHEBHOE HCITOJIb30BAHUE
KOMITBIOTEPA YK€ JaBHO CTAJI0 HOPMOH, HO TIOCTOSTHHOE TIOSIBJICHUE YCOBEPIIICHCTBOBAH-
HBIX TTPOTPaMM 3HAYUTEIHHO PACIIHPSET 00pa30BaTEIbHBIC BO3MOKHOCTH.

BoT TonbK0 HEKOTOpKIE TIPOIIECCHI B 00YUSHUH, KOTOPBIE 3HAUUTEIIHHO YITPOIIAIOT
WHHOBAIIMOHHBIC TEXHOJIOTHH:

e [lomydenue HeoOX0MUMOM MH(OPMALIMK 1 TIOBBIILIEHUE YPOBHS 3HAHUM;

e  Cucremaruzauusi uapopmaiy, 6narogapsi CpaBOYHUKAM U AJIEKTPOHHBIM
OMOIMOTEKAM;
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e  OtpaboTKa pa3IMUHBIX HABBIKOB M YMEHHIA, TIPOBEJICHUE YIAJICHHBIX J1abopa-
TOPHBIX IKCTIEPUMEHTOB;

e  Bmyammzauus undopmanuu 1 ee JeMOHCTpanus (HampuMmep, Ha Tpe3eHTa-
X)),

e [IpoBeneHue CIOKHBIX PACUETOB M ABTOMATH3ALIMS PYTUHHBIX OTEPaIIHiA;

e  MogenupoBaHue 0OBEKTOB U CUTYAIUH C 1IETbIO X U3yUYCHUS;

e  OO6meH nH(hopMaLUel MEXAY HECKOJIBKUMU TOJIb30BATEISIMU, HAXOISAIINMHU-
cs Ha OOJTBILIOM PACCTOSIHHUHU JIPYT OT JApYyTa.

Korna cerogns roBopst 06 nHGOPMAIMOHHBIX TEXHOJIOTHUAX B 0Opa3oBaHWM, HE
PENKO MOAPA3YyMEBAOT MYJbTUMEAUNHBIE TEXHOJIOTUHU, KOTOPBIE, TI0 MHEHHUIO UCCIIE0-
BaTeJIeid, MOMOraroT 0oJjiee rIyOOKO MCCIeq0BaTh MHOIHE BONPOCHI, PH 3TOM COKpaIlia-
10T BpeMs Ha U3ydyeHue marepuana. MyibTuMenna npeacTaBisieT coOO0M TEKCTOBYIO, BU-
71€0, 3BYKOBYIO 1 (hOTO-UH(POpMALINIO, TPEACTABICHHYIO B OHOM I (PPOBOM HOCHUTEIIE, a
TaKXKE MPEIOJIAraollyl0 BO3MOXXHOCTh HHTEPAKTUBHO B3aWMOJICHCTBOBATH C HEM.
[Ipoie roBoOps, MyJbTUMEINA MO3BOJISIIOT OJHOBPEMEHHO paboTaTh C M300pa’kEHHEM,
TEKCTOM U 3BYKOM, U IIPH 3TOM BaM, KaK MMPaBUIJIO, OTBOAUTCS aKTUBHAs poiib. Harmprmep,
B 00Y4aroIieM Kypce MOXKHO MEHITh TEMI OOY4EHMs WM CaMOCTOSITENBHO MPOBEPSITH,
HACKOJIbKO BbI XOPOILIO OCBOWIM Marepuai. Takoi MHANBUAYAIbHBIA OAX0] HE TOIBKO
OoJiee yCIIEIIHO PACKPHIBAET CIIOCOOHOCTH YYalllerocsi, HO W IMPEoaracT pa3BUTHS
TBOPYECKOTO HayasIa.

B oOpa3zoBatenbHOM Mpoliecce MyJIbTUMEIMa MCIONb3YEeTCs M sl MPOBENCHUS
MYJBTUMEAUMHBIX MPE3SHTALMIA, U JJIs1 CO3aHusl 00y4aroIIUX KypCcOB, U B IUCTAHIIUOH-
HOM OOYYEHUH.

JlycTaHIIMOHHOE 00YYEHHE — 3TO OJIUH U3 BHUJIOB YJAJIEHHOTO O0YYeHHs1, KOTOpOe
MIPOBOJUTCS O] PYKOBOACTBOM MpPENOAaBaTeNsl B JH000€ BpeMs U B JIFOOOM MECTE C HC-
MOJIb30BaHNEM MH(POPMAITMOHHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA.

Crout JI1 TOBOPUTH, YTO AUCTAHIIMOHHBIE TEXHOJIOTHH PACHIMPUIA BO3MOXKHOCTH
MOJTYYEHUsT 00pa30BaHuUs sl JIFOAEH, KOTOPBIE TI0 TEM WJIM WHBIM MPUYMHAM HE MOTYT
MOCeIIaTh 3aHATUs B ayauTopud. [Ipu 3ToM nuUCTaHIIMOHHOE 00yUYeHHE UMEET U MHOXKE-
CTBO JIPYTUX IUIFOCOB:

e bosnee koM(pOpPTHBIE YCIIOBUS /1JIsl CAMOBBIPXKEHUS CTYACHTOB;

e [UOKOCTh — MPOUTH OOYUYEHHE MOTYT JIFOIM, UMEIOIIIE MPOOIEMBI CO 310PO-
BbEM, JKUBYIIIME B YIAJICHHBIX pallOHaX U T.1I.

e bosee akTUBHAS POJIb yUAIIErocsi B OJIy4YEHUN 00pa30BaHusl, ITOCTAHOBKE I1e-
Jieid, BeIOOpe (PopM 1 MHTEHCUBHOCTH 3aHSITH;

e B03MOXXHOCTb 00ILIAThCA ¢ MpodeccroHaIaMu, KCIIEpTaMH BEICOKOTO YPOBHS,
MPENoJaBaTeIIMU M COKYPCHUKaMM, HaXOISIIMMHUCS JaXe Ha JPYyroM KOHIIE CBETa
(TpyTIIOBBIE MPOEKTHI, OHJIANH-IUCKYCCUN );

e DKOHOMMYECKAS BBIr0JIA.

B nporiecce 0O0yueHus: UCTIONB3YeTCs Take HE MYJIbTHUMEINA, a TUIIEPMEIna: UC-
MOJIb30BAHUE AJIEKTPOHHOM MOUTHI, TenedoHa, Tenedaxca, BUACO, ayaAuorpaduku, Tese-
KOH(pepeHmit u T.11. Y Bce 4TO Hy)KHO yJaIeMycst — 3TO UMETh TIEPCOHATLHBINA KOMITHIO-
TEp ¥ BO3MOXXHOCTb NOAKIOYEHNS K IHTEpHETY.
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Bomnpeku pacnpocTpaHeHHbIM 3a0Ty>KICHUAM, JUCTAHIIMOHHOE 00yUYeHHUE HE Me-
Hee (a uHorna u 6osee) 3(hHEKTUBHO MO0 CPaBHEHUIO C KIIACCHYECKUM oOydeHueM. Beanb
JMCTaHIIMOHHBIE TEXHOJIOTMM TO3BOJISIIOT CAeNaTh 00pa3oBaTeNbHbIN Mpoliecc Oosee
YCIIEUIHBIM, & MHANBUIYAJIbHBINA MOAXO/I U IIUPOKUE BO3MOKHOCTH TOBBIIIAIOT YPOBEHb
NOJTy4eHUs] 3HAHWN M HaBbIKOB. KOHEYHO, TMCTaHIIMOHHOE OOYYEeHHE HajaraeT Ha yda-
IIUXCsl OOJBIIE OTBETCTBEHHOCTH, NTOCKOJIBKY 3/1€CH HET CTOJIb CTPOTrOro KOHTPOJIS, KaK
Ha ayJAUTOPHBIX 3aHATUSAX. OHAKO MPU NPABUIIBHOM IMOJIXOAE, B Cy4ae JCHCTBUTEIBHO
Ka4eCTBCHHOW UCTAHIIMOHHON 00pa30BaTEbHONM MPOTPaMMBbI BBl MOXKETE TOIYYUTh
MOJTHOLIEHHOE 00pa30BaHKE, HE BBIXOS U3 JOMA.

Hecmortpst Ha Bnonue onpenenennbil noreHiman KT, naBHue oxunanus nepe-
X0/a TJI00aTbHBIX, HAIIMOHAJIBHBIX M PETHOHAIBHBIX CHUCTEM OOpa30BaHUS HA HOBBIN
YPOBEHB, K COXKAIICHUIO, YACTO HE ONPAB/IBIBAIOTCS.

HKT o65aiaroT MOIIHBIMUA UHCTPYMEHTaMH JIst pabOThI ¢ TEKCTOBOM, YHCIIOBOM U
rpaduyeckoil MH(OpMaLIEH, COCTABIISAIONIEH OCHOBY 00pa30BaTEIbHON Cpelibl; B cOYe-
TaHUA C KOMMYHUKAITMOHHBIMU TEXHOJIOTUSIMU U IHTepHETOM OHU co3jaiii (peHOMe-
HaJIbHYIO TI0 CBOMM BO3MOKHOCTSIM BCEMUPHYIO cpelty oOyuenusi. Ho Bce ke, HecMoTpst
Ha 3TU JIOCTOMHCTBA, CTPEMJICHHE TMOBBICUTH Ka4eCTBO OOpa30BaHUs IyTEM BHEIPEHUS
WHHOBAIIMOHHBIX MpeoOpa3zoBaHuii Ha ocHOBe moBcemecTtHOro npumenenus KT moka
OCTaeTCs HEPEANTN30BAHHBIM.

B cBsi3u ¢ 3TUM HEOOXOAUMO BBIPAOOTATh CUCTEMATUYECKUM MOAX0]] K IPUMEHE-
Huto VKT c uenbro noeiieHns 3QPEKTUBHOCTH U KauecTBa Y4eOHOTO MpOoLEcca U €ro
PE3yIBTATOB HA BCEX YPOBHAX 0Opa3oBaHusi Ha ocHoBe uHTerpammu MKT u nepgarorukwy,
YTO MMO3BOJIUT OMNPaB/AATh BCE OKUAAHUS COBPEMEHHOI'0 OOILIECTBA, IBMKYIIErOCs MO Iy-
TH K CBOCU HOBOMW CTa/IUX PA3BUTHUS — TJI00AJIbHOMY OOIIeCTBY 3HaHUM. [03TOMY IIKOJIBI
CEro/IHs JOJDKHBI IPEXKIE BCEIO COCPENOTOUYMTHCS Ha PELeHUH MpoOsieM MOATOTOBKH,
MIEPENOArOTOBKH U TOBBIIICHUS KBATM(PHUKAIIMK yuauTener B oonactu npumeneHns UKT
Y MHHOBAIIMOHHBIX TMEJArOrMYECKUX METOJIOB; pa3padOTKe y4eOHBIX IJIAHOB, IPOTPaMM
U y4eOHO-METOAMYECKUX MaTepPHajOB HOBOTO THWIIA, COOTBETCTBYIOIIMX TPEOOBAHUSIM
dopmupyromerocs ['modansHOro 00IeCTBA 3HAHMIA; CO3MaHUK MPO(PECCHOHATLHBIX Ce-
Te 1 00pa30BaTENBLHBIX COOOIECTB /I KOHCOJIUIAIMY OIbITA U TIeTarOTHYECKUX TPaK-
TUK, a TaKK€ Ha COOTBETCTBYIOIIMX OPraHU3allMOHHO-TIOATOTOBUTEIIBHBIX MEPONPHUSATH-
SIX.

UKT sBnsiercss Kak ABUraTesieM, TaKk U KOOPAMHATOPOM PACTYIIEH TiI00aau3aiu
cpenpl oOpazoBanus. KT sBstOTCS ABIKYILEH CHIION, MTOCKOJIBKY Tearord mMoHuMa-
0T, YTO COYETaHHe IU(PPOBBIX TEXHOJIOTUH U PECYPCOB JaeT OO0JIbIIE BO3ZMOXKHOCTEN IS
pacuIMpeHnsi TOPU30HTOB U YIIyUIIEHHUS] KauecTBa 00yUeHMsl, IPENnoJaBaHus U MOArOTOB-
KU, YeM BCE MpPEeIbIAyIIHe 00pa30BaTe/IibHbIe TEXHOJIOTHH OT IIKOJILHOW JIOCKH A0 Tele-
BuzieHus. bonblas yacTe mpernogaBaHus U OOyUeHHs SBISICTCS BEpOAbHOM, Oyab TO
croBa, yucia, GopMmynsl win uzoopakeHus. [{udpoBbie ydeOHBIE MaTepuaibl Kaue-
CTBEHHO OTJIMYAIOTCS OT TPAAWITMOHHBIX YUEOHBIX MATEPUAIIOB CBOCH BO3MOXKHOCTBHIO
YIPaBJISITh UMHU.

UKT gBnsroTcss KOOpAMHATOPOM, TaK Kak MHTEpHET — 3TO yHUKAIbHOE CPENCTBO
TS IIIMPOKOT0, TIOCTYITHOTO paciipocTpaHeHus1 00pa3oBaTeabHOro Matepuana. Ilockosns-
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Ky MHTEepHEeT TakXke cTan CpeICTBOM B3aHMMOACKUCTBUS, €r0 MOTEHIMAI Uil TIPETo/1aBa-
HUSI M 00y4UEHHUsI CTaJ erle 6oJiee CyIeCTBEHHBIM.

Haxkosner, TeXHOJOIHS KapAMHAIBHO U3MEHWIIA TOBCEAHEBHYIO )KU3Hb, HAUMHAS CO
BpPEMEHH MPOMBIIUICHHON PEBOJIIOIMH, Jieas OONBIIMHCTBO UCHOIb3YEMbIX HAMH IPO-
JYKTOB U YCIIyT 00Jjiee IEHIEBbIMU U KAYECTBEHHBIMHU.

JlaHHBIC TIPUHITUTIBI TAKKE SBIISIOTCS KitoueBbIMU 1151 ipuMerenunst KT B o6pa-
30BaHUM, TJ€ LEIb JOJDKHA 3aKIII0UaThCs B MOBBIIICHUN KauecTBa, 3PPEKTUBHOCTH U J0-
CTYIHOCTHU OOY4€HUS IS KaKI0TO.

Jlureparypa
1. M.Apunos. Undopmannonnsie Texnonoruu. Yueonuk. T., 2004 .
2. K.Apumnos. OcHoBbl untepuer. T., 2002 r.
3. WWW.ziyonet.uz

B.J1. UBanos

ITPOI'PAMMHOE OBECITEYEHUME JJIA U3YUYEHWA
PACIIPEJIEJTEHHBIX CUCTEM CBEOPA JIAHHBIX

(Camapckuii rocy1apCTBEHHBIN YHUBEPCUTET ITyTEU COOOIICHUSL.)

B pabote onuckiBaeTcst pa3paboTka MPOrpaMMHOTO OOECIICUEHHUs! JIsl U3yde-
HUS pacTpeeNEHHBIX CUCTEM cOOpa TaHHBIX POrPaMMHO-AIapaTHOTO KOMILIEKCa,
pealn30BaHHOTO Ha 0a3e MPOMBINUICHHBIX MoayJei cepun ADAM-6000[1] B coue-
Tanuu ¢ Texnonorusimu Big Data u Intent of Thing. [TporpammubIif KOMIUIEKC TIpe-
Ha3HAYCH JJI1 IPOBEJICHUS MPAKTUUYECKUX (JJTa0OpaTOPHBIX) pabOT B KaueCTBE CUCTE-
MBI BBOJIa/BBIBOJIa JUCKPETHOTO M aHAJIOTOBOT'O THUIIOB CUTHAJIOB, a TAKXe 00pabOTKH
Y NPUHATHS pelieHni. JlaHHBIA KOMIUIEKC MCHOJIb3YETCs sl TPOBEICHUS NHTEPAK-
THUBHBIX 3aHSATUN U MO3BOJISIET UHTETPUPOBATH U3YUYCHHE JICKIIMOHHBIX MAaTEPUAIIOB C
WX MPAKTUYECKUMU TTPUIIOKEHUSIMH.

Cucrembl cOopa JaHHBIX OCYIIECTBISET cOOp MHGOPMAIMK O 3HAYCHUSIX (Pu-
3MYECKUX TapaMeTpPOB, MOJYICHHBIX OT JATYUKOB, YCTAHOBIICHHBIX Ha OOBEKTE HC-
CJICIOBAaHUS, TIPEIBAPUTEIBLHYI0 00pab0TKy, HAaKOIUICHHE WH(POPMAIMKA U Tepeaaqy
e€ B KoMIbloTep. B ciydasx korma HeoOxoaumo oOpadoTaTh 00JIbIIEe 00BEMBI UH-
dbopmaru TpeOyeTcs TPUMEHEHHUE COBPEMEHHBIX PEIICHUN OCHOBAaHHBIX HAa TEXHO-
norusix Big Data, Intent of Thing[2].

Jlns mpakTryeckux (J1abopaTOpHBIX) padOT, MOCBIIMIEHHBIX PA3IUYHBIM acreK-
TaM COTPSDKEHUS ¢ 00bEKTaMHU, pa3paboTaHbl MPOrpaMMbl B UHTETPHUPOBAHHON cpe-
ne paspabotku mporpamMmmuoro obecmeuenuss Borland Delphi Bepcun 7 nHa s3bike
nporpammupoanus Delphi.

[lepBas paGoTa MO3BOJSET MPHU BBHIMOIHEHUH KOJ@ MPOTPAMMBI OCYIIIECTBHUTH
KOMILJIEKCHOE CUUTHIBAHUE JAHHBIX C aHAJIOTOBOro Moayss. [lepen HagamoM paGoTh
OOYJarOIIUIICST TPOU3BOIUT DIAECKTPUICCKOE TOJIKIIFOUCHHE HEOOXOIUMOTO 000pYyI0-
BaHUA (JJMHUU CBSI3W) HEMOCPEJCTBEHHO K OJIOKY yrpaBieHus: Moayis. [locie mpous-

1257



@ International Scientific Conference Proceedings

L—; “Advanced Information Technologies and Scientific Computing” PIT 2018

BOJIUT HAcTpOKKy mporpammbl «Analog Input Testing for 6000 Series». B mone «The
module namey» BeiOupacTcs uMs aHaaoroBoro moxayis. Ilocie vero B mone «IP Ad-
dress» HeoOxomumo BBecTd IP azpec cooTBeTCTBYIOIErO MOAYNS (KOTOPBIA ObLI
onpenenéH Mpu HACTPOWKE CTeHIa, WH()OPMAIMIO MOXKHO TONYYHTh U3 JpaiBepa).
[Tpu Haxkatun kHOTKK «Read Al» mporpamma mochiIaeT 3anpoc K MOIYJIO JUIsl TIPO-
BEpPKH MPAaBWILHOCTH BBEAEHHON MHGoOpManuu. B ciydae ommOKu mporpamma BbI-
naet cooOmieHne 06 ommulKe MoACOSAMHEHUs K Moayito. [Ipu oTcyTeTBUM OMIMOKU
mporpaMMma CYHMTAeT JaHHBIE ¢ MOAYJS M BBIBEACT MX Ha 3KpaH. MHTepdeiic mpo-
IpaMMBbl [IPEICTABJIEH HA PUCYHKE 1.

Bropas pabota mo3BOISET MPHU BBIMOIHCHUH KOJIa MPOTPAMMBI OCYIIECTBUTH
KOMILJIEKCHOE CUMTBHIBAHWE JMAHHBIX C JAUCKPETHOro mMomyns. [y mepexoma K mpo-
rpaMMe, Hy)KHO B OKHE Ha pUCyHKe 1, Haxarh kHOmKy «Switch to DI». Otkpoetcs
okHo «Reading DI/DO for 6000 Series» (pucynok 2). Ilociae mnpou3BOIUTHCS
HacTpoiiky nporpammbl «Reading DI/DO for 6000 Series». B momne «The module
name» BbIOMpaeTCs UMs JUCKpETHOro Moayss BBoja. ITocie vero B momae «IP Ad-
dress» neodxomumo BBectu IP ampec monyis. Ilpu nHaxarnn knonku «Read DI/DO»y
mporpamMma IMOChUIAET 3alpoc K MOAYJIO /I MPOBEPKU MPABWILHOCTH BBEIAEHHOM
uHdopmaruu. B ciyyae ommOku mporpamMma BbIAET cOOOIIeHNE 00 OMMOKe MOICo-
eAMHEHUS K MOyo. [Ipu oTCyTCTBUHU OMMOKHM MporpaMMa CUUTAET JAaHHBIE C MO-
TyJis ¥ BEIBEZIET MX Ha dKpaH. MaTepdeiic mporpaMMbl IPEICTaBICH HA PUCYHKE 2.

w Analog Input Testing for 6000 Series: = B

P Address: The module name:  Device ID[address)  DLL Version:
[10.051 |E024 ~ 0 | D22

The &/ Walue:

CH:0-x Data 10474 Walue:-6,804
CH:A -x Data 10663 Walue:-B,744
CH:2 -» Data10454 Yalue:-B,810
CH:3-x Data 10593 Value:-B,7EE
CH:4 -x Data 10453 Walue:-6,808
CH:5-x Data 10530 Walue:-B,786
CH:E > Datal Yalue: 0,000

CH.7 -» Datal Walue: 0,000
Averaging CH: -» Data:0 Walue: 0,000

. Beaddl |

Switch ta DO

Switch to DI

Exit

Pucynok 1 — Okno «Analog Input Testing for 6000 Series»
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W Reading DI/DO for 6000 Series: - O

P Address: The module name:  Device ID[addrezz)  DLL Wersion:
[TonE.2 i ~ ) 0226

The DA W alue: The D0V alue:

D0 Walue:D DO:0 Walue
DI WalueO 001 Maluel
Dl:2 Walue:0
D3 Walue:
Dl:4 Walue:
D5 Yalue
DI:6 Walue:1
D7 Walue:
DI:& Walue:D
Dl:9 Walue:O
D10 Walue:O
D11 Walue:O

Pucynok 2 —Okno «Reading DI/DO for 6000 Series»

Tpetbst paboTa MO3BOJSAET MPH BBHITIOJHEHUH KOAA MPOTPaMMBbI OCYIIIECTBHUTH
BBIBOJI JAHHBIX HA JUCKPETHBIN MOAyb. st mepexoa K mporpaMMe Hy»KHO B OKHE
Ha pucyHke | Haxath kHOmKy «Switch to DO». Otkpoercs okHo «Digital Output
Testing For 6000 Series» (pucynok 2). [Tociie mpoU3BOIUT HACTPOHKY MPOTPAMMBI
«Digital Output Testing For 6000 Series». B mosne «The module name» Brioupaercs
UM TUCKPETHOrO MoAyis BbiBoaa. Ilocie vero B mone «IP Address» meobxomumo
BBecTH IP aapec momyns. 3aTeM Ha MaHeNTu MPOTPaMMbl HYXKHO BBIOpaTh HEOOXOIH-
MBI KaHaJIbl TI0 KOTOPBIM TpeOyeTcsl MochUIaTh CUTHAIBL. [Ipu Hakatuu KHOMKU
«Write DO» mporpamma mochIIaeT 3ampoc K MOIYIEO ISl IPOBEPKU TPABUIIBHOCTH
BBeIEHHOW MH(opmanuu. B cioydae ommOKM mporpamma BblIaeT cooOuieHue o0
OIMOKe TOICOeTNHEHHS K MOAYIIO. [Ipy OTCYTCTBUM OMIMOKHM MporpamMma MOoChLIaeT
JaHHbIe Ha MOAYJb. IHTEpdeiic mporpaMMbl MPEACTABIECH Ha PUCYHKE 3.

Yerépras paboTa MO3BOISCT NPH BBIMIOJHEHUN KOJIa MTPOTPaMMBI OCYIIIECTB-
JSATH YOpaBIEHUE CUCTEMOW OXJIaKIeHUs 00bekTa. J[Jis mpoBeneHus paboThl Mpous3-
BOJIUTHCS TOJKITIOYCHUE CHCTEMbl OXJIAXKICHHS O0BEKTa W TEPMOJATUHKA K OJIOKY
VIPABJICHUS, CBI3aHHOTO C MOJYJIEM CUMTHIBAHUS AHAJIOTOBBIX CUTHAJIOB M MOJTYJIEM
YVOpaBJICHHS pelie, TI0 CPeJICTBaM TUCKpeTHOTro curHama. B momns IP-agpec BBogsiTCS
IP-anpeca ucnonwszyemoro obopynoBanusi. C mporpaMMoii BO3MOXKHO HMCIIOJB30Ba-
HUE Pa3JIMYHBIX TEPMOAATUUKOB. JIJIsT KOPPEKITUH MO KOHKPETHYIO MOJIETh JTaTYNKa
TpebyeTcs ykazaTh mojaBaeMoe UM Hampspkerue npu 20 rpagycax Lemscust u 100
rpanycax llemscusa. [loporoBoe 3HaueHue UIsi BKIFOUEHUS CHUCTEMBI OXJIAKICHUS
00BEKTa MO’KHO BBIOpaTh, C TOMOIIBIO MOJI3YHKA, oA Haamuckio Temmepatypa. s
HKCTPEHHOTO BKJIIOYEHUSI OXJXKIEHUS MPEelyCMOTpEeHa KHONKAa «Brawouums oxia-
arcoenuey. Jljig 3amycka IporpaMmbl TpeOyeTcs: HaxaTh KHONKY «Cmapmy. [lpumep
uHTepPeiica padoTaronieil NporpaMMbl IPEICTaBIICH HA PUCYHKE 4.
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sl
IP Address: todule Mame:  Device [D: Start DO: Ma. of DOs to writelMax 1
[0.053 |E0E0 =i 0 B

DLL Wersioh:

D00 i n (O DO:8 0 i1 0226

Do a0 bo:3 &0 1

Lo:2 SR Lo:10 G0

L 1T R

Do:4 0 1 0oz 0

R Ten e N PR wite D/0

DoE &0 1 bo:14 0 1 Esit

Do:7 a1 D015 o0 1

v
. >

Pucynok 3 — Okno «Digital Output Testing For 6000 Series»

g i Analog Input Testing for 6000 Series: = B

IP-agpec AD0AM E024 [repmoterp] IP-agpec ADAM BOED [pene]

[1005.1 [10053 . CTeer
Hanpaskerue npu 20 C Hanpaserue npu 100 C i
|0 |05

TernepaTypa 100,98 C

MNeperpes
10 +10 .
Hanpasenwe 051 B —
BrnoumTe oxnaxaeHye
- E it
Mopor 100 C

£ >

Pucynok 4 — Oxno «Analog Input Testing for 6000 Series»

[IporpammHoe obecriedyeHne KoMIuIeKca MOKeT 3PPEKTUBHO MPUMEHSETCS IS
pEelIeHNN TPUKIaJAHBIX MHXXEHEpHbIX 3aj1ad. Hampumep, KOMIUIEKC MCIOJIb30BAICA
JUIsl pa3pabOTKU CPENICTB COMPSIKEHUSI ¢ OOBEKTAMH CUCTEM MOHUTOPUHIA KPYITHO-
MacIITaOHBIX OOBEKTOB TPAHCHOPTHOM HMH(PPACTPYKTYphl (PeabCOBOM KOJIEH, KOH-
TAKTHOM CETH U T.IL.).

Baxxneiiielt 3aaueil Takux CUCTEM SIBIII€TCS UACHTHU(UKALMS CUTHAIOB HUC-
TOYHUKOB MH(POpPMALMHU B y3JlaX OOBEKTOB, HEJOCTYIHBIX JI NPAMBIX U3MEPEHUN
[3]. IIpoBeneHHBIE HA OCHOBE KOMIUIEKCE HATYpPHBIE SKCIIEPUMEHTHI MO3BOJIAIIN pa3-
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pa6OTaTB CUCTEMY KOHTPOJIA U TUATI'HOCTUKH PCIIbCOBLIX ueneﬁ — Ba)XXHEUIIIETO KOM-
IMOHCHTA CUCTCMBI YIIPABJICHUA HHTCPBAJIbHBIM IBUKCHHUCM ITIOC310B.

Jluteparypa

1. UBanoB B.[., Mycuenko A.Jl. IIporpamMmHO-anmapaTHbIdA KOMILJIEKC JIs
M3Y4YEHUSI YCTPOMCTB COMPSKEHUS ¢ 0OBEKTaMU B MEXATPOHHUKE C HCIIOIb30BAHUEM
texHojoruu Ethernet Ha 6a3e moayneit cepun ADAM—-6000. // TlepcriekTuBHI pa3Bu-
Tusl uHPOpMaMOHHBIX TexHodoruil. — HoBocubupck: Uznatensctso HPHC, 2017. —
C. 137-143.

2. Cunen [IpBu, Meticman Apuo, Anmu Moxamen OcaoBbl Data Science u Big
Data. Python u Hayka o mannsix. — CII0.: ITutep, 2017. — 336¢.

3. 3acoB B.A. AJITOpuUTMBI U YCTPOUCTBA U1l UACHTU(UKAIIMM BXOJHBIX CHUT-
HAJOB B 3ajlauax KOHTPOJISI U JUATHOCTUKHM JUHAMUYeCKuX o0BhekToB /B.A. 3acos,
M.A. Tapabapaun, E.H. Huxkonopor // Bectnuk Camapckoro rocyaapCTBEHHOIO
a’pokocMuueckoro yuusepcurera uM. akai. C.I1. Koponera, 2009, Ne2(18). — C.115-
123.

I'.n. ﬁynnameBa

NHOOPMAIIMOHHO KOMMYHUKALIMOHHbBIE TEXHOJIOI'U B
OBPA3OBAHMU U PACITPOCTPAHEHHME BA3bI DJIEKTPOHHO — YUEGHBIX
MATEPUAJIOB

B oannou cmamwve paccmampusaiomcsi 80Npocvbl NpoOSPAMMHblE CPeOCmad,
npeoHasHauenHvle 0Jis peulerusi OnpedenréHHbIX nedaco2udeckux 3a0ay 8 KOHKpemHoll
npeomemuou obaacmu. Opuenmuposannvlie UHPOPMAYUOHHbIE — KOMMYHUKAYUOH-
Hble MexXHONo2UU 8 0OpPA3068aHUU U pacnpocmpaHnenue 6azvl dJIeKMPOHHO — YYeOHbIX
Mamepuanos.

DJNEeKTpOHHbIE YYEOHHKM HAUMHAIOT 3aHMMAaTh BCE Ooublllee MECTO B Hallen
*Kn3HUA. Ha ceromHsamHnil 1eHb UAET aKTUBHBIN MPOLIECC MO CO3AaHUIO JIEKTPOHHBIX
y4eOHUKOB B TUIEPTEKCTOBOM (popMe M MX BHEAPECHHS B YUEOHBIN MpOIECC. DIIeK-
TPOHHBIN yueOHUK (DY) MOXKHO, HAIIPUMEP, ONPENETUTh KaK COBOKYIHOCTh Ipadu-
YEeCKOM, TeKCTOBOM, U(PPOBOM, peueBOl, My3bIKaIbHOW, BUJIE0, POTO U IPYroil vH-
dbopmaiinm, a TakKKe NeYaTHOM JTOKYMEHTAIMH MOJIb30BaTeNsl. DIEKTPOHHOE U3/IaHNE
MOKET OBITh MCIIOJIHEHO Ha JIFOOOM 3JIEKTPOHHOM HOCHUTEJE, a TAaK)Ke OIMyOJIMKOBAHO
B KOMITbIOTEpHOU ceTH. DY JoJnkeH ObITh aJanTupyeM K ydeOHomy mporueccy. To
CETh MO3BOJIATh YUUTHIBATH OCOOEHHOCTH KOHKPETHOro OV, KOHKPETHBIN Crelraib-
HOCTH, KOHKPETHOIro cTyneHTa. s 3Toro HeoOxoamMa COOTBETCTBYIOIAs aBTOP-
ckas cpena. Takas cpena, Hampumep, 0OeCIEUUBAET BKIIIOUEHHUE JIOMOJHUTEIbHBIX
MaTepHUaJIOB B AJIEKTPOHHYIO SHIHKIONEIUIO, I03BOJISET MMONOJIHATh 3aJaYHUK, FOTO-
BUThH Pa3/IaTOYHble MaTepHUalibl U METOAMYECKUe mocobus mo npeamery. dakruue-
CKH, 3TO MOJ00ME HHCTPYMEHTA, C IIOMOIIBI0 KOTOPOTo co3naéres cam DY.

B Hacrosimiee BpeMs CyIIECTBYET JOCTaTOYHO MHOTO MPOrpamMM i CO3AaHUs
U(POBBIX MHGOPMALMOHHBIX MPOIYKTOB TaKUX KAaK 3JEKTPOHHBbIE KHWUTH, MPE3EH-
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Talliy, )KypHAaJIbl, aJJbOOMBI, rajepeu, pyKoBoacTBa, oddnaitn WeB —caifTbl, OTUETHI,
TPEHUPOBOYHBIE KYpPChI, TECThI, OMPOCHUKH U T.A. Huke npencraBieH 0630p HEKOTO-
PBIX ( pYCCKOSI3BIYHBIX ) IPOTPAMM.

[Tporpamma NVU co3naBaniach i1t BEPCTKU CAMTOB, MO3BOJISIONICH peIaKTh-
pOBaTh CTPAaHUIIBI Ha yAAJIEHHOM cepBepe, BcTpoeHHbI Pepaktop CSS ¢ npensapu-
TeIbHBIM MPOCMOTPOM CTHIIEH, I[BETHAsI MOJACBETKA CUHTAKCHCA B PEKUME PEIaKTH-
poBaHHs Koja, rpoBepka opdorpaduu u MHoroe apyroe. Ho Takke mpu momoruiu
NVU M0HO co31aBaTh 2JI€KTpOHHbIE yueOHUKH. [[porpamMma HHTYUTUBHO MOHSTHA,
uMeeT pycckuid unrepdeiic, odmnagaet 6onpmumMu Bo3MoxkHocTsIMU. CpeactBo LCDS
ot Microsoft cogepxxut 6nOIHOTEKY MIAOIOHOB JJISI CO3/IaHUS AIIEKTPOHHBIX KYPCOB.
MosxHo 100aBIsATh B KypC TEKCT M PUCYHKH, HHTEPAKTUBHBIC 3aJaHHsI, KOHKYPCHI U
BOIPOCHI, UIPbI, TECTHI, AHUMALMOHHBIE AP(PEKTHI, 1EMO — POJIMKH U JIPYTHE MYJb-
TUMEANIHbIE MaTepUAbI.

[Taker mporpamm JiIsl CO3JaHUS MPE3EHTAMN U AJIEKTPOHHBIX KypCOB, TECTOB
U MHTepaKkTUBHOCTEH Ha O6a3e PowerPoint, iSpring Suite BxirodaeT B ceOs TpH mpo-
aykra: ISpringPro; iSpringQuizMaker u iSpringKinetics; iSpringPro- uncTpymeHT
U1 CO3/1aHus MPO(ECCUOHATIBHBIX YU€OHBIX KYPCOB C ayAHO/BUEO CONPOBOKACHU-
eM, BcTpoeHHbIMUA YOUuTube u Flash ponvkamu U HaIéKHBIMU CPEICTBAMH 3aIUTHI
npoekra. iSpringQuizMaker- hyHKIIMOHATBHBIN U yIOOHBIH HHCTPYMEHT IS pa3pa-
OOTKM MHTEPAKTUBHBIX TECTOB M ompocoB. 1SpringKinetics 1aéT BO3MOXKHOCTbH CO-
3/1aTh COOCTBEHHYIO 3D-KHUTY, HHTEPAKTUBHBIN CHPABOYHHUK, BPEMEHHYIO IIKOIY U
0a3y 9acTo 3aJjaBaeMbIX BOIIPOCOB.

Knaccudukaims KOMOBIOTEPHBIX MEIArOTHYEeCKUX CPEJICTB y4eOHOrO Ha3Ha-
YeHHsI OKOHYATeNIbHO emé He cpopmupoBanack. HekoTopbie aBTOpPHI MBITAIOTCS CO-
3/1aTh OOIIYI0 KJIacCHU(UKAIUIO, BKIIIOYAIOIIYIO B €0 BCE BO3MOXKHBIE KOMIIBIOTEP-
HbIE HApaOOTKH, CBSI3aHHBIC C MPOIECCOM 00yUYeHHUs B TOW uiu uHOU Gopme. OTme-
TUM, YTO MEX]y Pa3IMYHBIMU BUAAMH NEAArOTHYECKUX CPEJCTB yueOHOro Ha3Haye-
HUS HET YETKUX TPaHUII.

Tenepp Oynem paccMaTpuBaThb IPOrpaMMHBIE CpPEICTBA, IMpeIHAa3HAUYEHHBIE
11 pelIeHHsl ONpeeEHHbIX IeIarorTHYecKUX 3a/1ay B KOHKPETHOM MpeMEeTHON 00-
JacTU ¥ OPUEHTUPOBAaHHBIE Ha B3auUMOJeicTBHE ¢ yyamumcs. Vicxoas u3 Bbllle cKa-
3aHHOTO Y4YeOHOW AESITeNHbHOCTU MEAArOTHYECKUX CPEACTB y4eOHOTO Ha3zHAUYCHUS
MO>KHO pa3JIeINTh Ha CICIYIOIINE BUIBL:

KoMmbroTepHblii y4eOHUK — HOCUTENb Y4eOHOU MHGOPMALIMK JJI TOATOTOBKU
M0 OTPeeNEHHON IUCIHUILTUHE, COAEePKaHNe KOTOPOTO JAOKHO OBITH JOCTATOYHBIM
JUISL U3y4eHUs €€ B MOJTHOM 00bEME.

KoMmnbioTepHbIi 3aJa4YHUK — MEeIarori4ecKuX CPelCTB y4eOHOTrOo Ha3HAYCHUS
JUTsl OTpaOOTKM YMEHHUI W HABBIKOB PEIICHUS TUIIOBBIX MPAKTHYECKUX 3a7a4 B JIaH-
HOU MpeIMEeTHOM 00IacTH.

KowMmrmbroTepHbiii 1a00paToOpHBIA MPAKTUKYM - aBTOMATH3UPOBAHHBIN Jlabopa-
TOPHBIN MPAKTUKYM JJISI UCCIIEIOBaHUS OOBEKTOB, MPOLIECCOB U CPEbI AEATEIBHOCTH
C MOMOIIBIO SKCIIEPUMEHTOB C MX MOJeIsIMH. B Hacrosiiiee Bpems CyIIeCTBYIOT Jia-
OopaTopHbIE MPAKTHKyM Ha 0a3ze (M3UYECKUX OMUCAHWN MojeNied WIh OOBEKTOB
(peasibHBIC) U HA 0a3e MaTeMaTUYECKUX OMMCAHUKN Mojielie  (BUpTyasbHBIC).
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KommbloTepHble «JIeI0OBbIE HWTPBD» - MENAarOTMYECKUX CPENCTB y4yeOHOTO
Ha3zHaueHUs A7 (GOPMHUPOBAHMS NMPAKTHUECKUX YMEHHMH M HABBIKOB, IparMaTHue-
CKUX 3HaHUH B pe3ybTaTe KOJUIEKTUBHOTO PEIIEHUS MTOCTABICHHOHN 3a1a4H.

KommbroTepHasi cucremMa KOHTPOJISI 3HAHHUH - MEeJarorn4eckux CpeicTB ydeo-
HOT'O HA3HAYEHUs Ui ONpeesieHHs] YPOBHS 3HaHUN 00ydaeMoro 1o AaHHOW Mpen-
METHOW 00JIaCTH U €ro OLICHWBAHUA C YYETOM YCTAHOBJICHHBIX KBATH(DPHUKAITMOHHBIX
TpeOOBaHMIA.

KomnpioTepHslit TpeHaXkEP — MeJarornyecKux CpeiCcTB y4eOHOTO Ha3HAUCHUS
11 BBIPAOOTKH YMEHUI U HaBBIKOB B ONPEACIEHHON ACSITEIbHOCTH.

B 3akiroueHue MOXKHO ewé pas3fenauTb 0a3bl IEKTPOHHO-YUYEOHBIX MaTepua-
JIOB, KOTOPBIE PEIIAIOT MIMPOKUN KPYT MEJAarorHuecKux 3afad pa3iuyHble THIBI Tie-
Jaroruyeckux CpeiCcTB yueOHOro Ha3HAUCHUSI.

Jlureparypa
1. 3akuposa @. u np. Mudopmatuka n “HPOPMAIIMOHHBIE TEXHOJIOTHHU.
Tamxkent. 2005, 256-c.
2. Topskes A., [Hadgpun FO. [IpakTrkym o uHPOPMAITMOHHBIM TEXHOJIOTH-
am. — M: JIaGopartopus 6a30BbIX 3HaHuUi , 1999. 272-c.
3. Muxeesa E.B. [Ipaktukym no uHhOpMaimoOHHBIM TEXHOJIOTHSIM B TIPO-
(dbeccuonanbHOM nesitenbHOCTH. Akanemus, 2005, 256-c.

A.Jl. Kamunssnosa, P.C. Bacunbes, A./l. Xpucroaysno

AKTYAJIBHOCTb MHTEPAKTUBHOI'O OBYUYEHU S B POCCUNCKUX
BY3AX

(Y dumckuii rocy1apcTBEHHBIN aBUAITMOHHBIN TEXHUYECKUN YHUBEPCUTET)

PazButne MHPOPMAIIMOHHBIX COIMATBHBIX  OTHOIICHHM, TMOCTPOCHHBIX
Ha IPUMEHEHUU MHGOPMAIIMK U PA3IUYHBIX MOJXO0J0B K €€ JIOCTYIY, XpPAaHCHUIO U
pacrpeniesieHu0, CIocoOCTBOBAIO0 OypHOE pa3BUTHE HHTEPAKTUBHOTO OOYUYCHHS.
TexHrueckrue BO3MOXKHOCTH WH(GOPMAIIMOHHO KOMMYHHUKATHBHOW TEXHUKH OOCCIIe-
YUJIM WHTEPAKTUBHOE B3aMMOJICHCTBUE WHIAWUBUIOB M TPYII WHIWBHJIOB IIPAKTHYC-
CKH CO BCEM MHPOM.

Jlst Toro, 9ToOBI MPEBPATUTh TPAJAUIIMOHHBIN Tpoliece 00ydeHUs B WHTEPaK-
THUBHBINA, JOCTATOYHO HCIOJB30BaTh OOJAYHBIE TEXHOJIOTHH M MYJIbTUMEIUHHBIC
CpelcTBa, KOTOPble O0OBEAMHSIOT B ceOE BCE MPEUMYIIECTBA COBPEMEHHBIX KOMITBIO-
TEPHBIX TEXHOJIOTH, BBIBOJIS IIPH STOM TIPOIIECC 00yUEHUS Ha HOBBIM KaYeCTBEHHBIM
YpOBEHb. DTOT YpPOBEHb COOTBETCTBYET TOMY CIIOCOOY BOCTpHUATUS WHGOPMAIIUH,
KOTOPBIM OTJIMYAETCS HOBOE MOKOJICHHE CTYJCHTOB BBICIIUX YUCOHBIX 3aBEIICHUM, Y
KOTOPBIX TOPA3/I0 BHIIIE MOTPEOHOCTh B TEMIIEPAMEHTHOW BU3YyalIbHON MH(pOpMaAIIUU
Y 3pUTEIHHON CTUMYIISITUY.

C moMmoIpl0 MYJIBTUMEINHHBIX CPEACTB, TAKMX KAaK WHTEPAKTHBHAS JOCKa,
BOCTIPOM3BE/ICHHUE 3BYKA W OYKH BUPTYAJIbHOH PEaTbHOCTH, MOBBIIIACTCS KAYECTBO
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BU3YaJIU3alMK MPe3eHTAIMN, CEMUHAapa WK JEKIMOHHOTO MaTepHalia, 3a CUeT TOTO
JIOCTUTAETCs JTydlliee B3aUMOCHCTBUE C ayJUTOpUEN BO BpeMs 3aHATHSI, HAIIpUMED,
BO3MOXHOCTh HCHOJb30BAaTh pa3JIMYHBIC IIBETa, YTOOBI yKa3aTh BakKHbIE 00JIACTH
00BEKTOB, BBIJICIUTh MX, MOKA3aTh CBSI3M MEXIY OOBEKTaMH JeNlaeT MPE3eHTalUU
UHTEpECHEe, MOHATHEE, OHA CTAHOBUTCS 00Jiee KPAaCOYHOU U SIPKOM, YTO MOBBIIIAET
BHUMaHHUE CTY/ICHTa K y4eOHOMY MaTepuaity. BaxkHyio poib B HHTEPAaKTUBHOM 00Y-
YEHUU 3aHUMAET HUCIIOJIb30BaHUE 3BYyKa U BUIEO, OHO MOYKET 3HAYUTEIBHO YBEIUYUTh
00BEM M3y4aeMoro MaTepuaia BO BpeMs 3aHSATHS, KpOME TOTO MOJIydeHUEe rpadude-
CKOTO MaTepHuasa Mmo3BOJIUT paboTaTh ¢ HHPOpMAIKEi BO BHEypouHOe BpeMs [1].

BaxHoi1 yacThl0 MHTEPAKTUBHOTO MpoIlecca OOyUeHHs SIBISIETCSA HCIOJIb30Ba-
HUE 00JaYyHBIX TeXHOJIOTUN. OONayHbIe TEXHOJIOTHH — 3TO 3JIEKTPOHHOE XPAHUIIH-
€ JAHHBIX B CETU UHTEPHET, KOTOPOE MO3BOJISIET XPAaHUTh, PEAAKTUPOBATH, a TAKKE
JEIUTHCS He0OX0 Mo nHdopMmanuei [2].

Crnegyer OTMETUTH YTO, BO3MOXHOCTh yJaJIEHHO MOJIy4aThb MHGOPMAIUIO U
XpaHUTh €€ Ha CBOMX YCTPOMCTBaX YBEIUYHUT MPOJYKTUBHOCTh O00yUYeHUs OymyIINX
crenuaiucToB. HTEepakTUBHBIA MOJAX0J K OOyUYEHUIO MpeBpalliaeT PyTUHHOE (PUK-
CUPOBaHHE IUKTyeMOW MH(pOpMAIIMH, B MPOIECC B3aUMOJICHCTBUS MPENoaaBaTelis u
CTYJIEHTa, TJi¢ CTYJEHT MOXET MPEUIOKUTh CBOM CIIOCOOBI PEIICHUSI WA BUJCHUSA
MpOoOJIEMBI U TYT K€ PACIPOCTPAHUTH €€ BCEU IPYIIE, a BOZMOXKHO U IPEIJIOKUTh
pa3BuBaTh ero. Takoil moaXoa K Mmpoleccy 0Oy4eHHs YBEIUYUT YCBaUBaHUE BOCIIPH-
HUMaeMol HMHGPOpPMAIMM U TOMOKET MOCTOSHHO MOJIEPHU3UPOBATh M Pa3BUBATh
npenojaBaeMblii Matepuain. Yto OyaeT cnocoOCTBOBAaTh MOBBIIICHUIO KauyeCTBa BbI-
MyCKAaE€MbIX CHELHAINCTOB. 3a CUET 3aMHTEPECOBAHHOCTH CTYJEHTOB B IpejJiarae-
MOM MM Martepuajie U BO3MOXKHOCTH y4acTBOBATh B pa3BUTHE 3TOro mMartepuana. Mu-
TEepPaKTUBHBIN CIIOCOO 00yUYEHUs BOWJET B MIPUBBIYHBINA 00pa3 MOHUMAaHUSI CTYCHTOB,
TakuM 00pa3oM Oyayliue CHeluaIucThl HAYHYT BHENIPSATH WH(OPMAIMOHHBIE HOB-
1IECTBA HA MPOU3BOJACTBE U MPOABUTATh HAYYHYIO JI€ATEIIbHOCTb.

st peanmzaniud MHTEPAKTUBHOTO METOJa OOy4YeHUsSI BO3MOXKHO HECKOJBKO
KOHLEIILUH.

1)  TlepBas KOHIEMIHS 3aKJII0OYACTCS, B TOM, YTOOBI OPraHU30BaTh HAYYHBIN
cepBep B yueOHOM 3aBefieHHe ¢ 00mmM goctynom. Kaxaas aynuropus moyiydaer J10-
CTYIl K cepBepy IJie HaXOAuTcsi MaTepuai A 3aHsATus. CTyAeHTbl, UCIOJIb3Yys CBOU
ra/IKEThl MOJKIIOYAIOTCS K CETH JAHHOW ayAUTOPUU U MOIYYaroT JOCTYI K MaTepua-
7y, KOTOPBIM B XOJ€ 3aHSTHs MpPernojaBarelb U CTYAECHTbl MOTYT pPEJaKTUPOBATh.
B03MOXXHOCTh CKONMMPOBATh MaTepuain JUisi BOCHPOU3BEACHUS XOJa 3aHATUSA NpU
MOATOTOBKE K IK3aMeHaM, O3BOJIMT CTYJEHTaM Jy4llle yCBauBaTh MaTepuai U JerKo
BOCCTaHABJIMBATh B MAMSITH MaTepHall.

2)  BTopas KOHIEMIUS 3aKII0YacTCs, B TOM, YTO y4eOHOE 3aBeICHUE apeH-
JYIOT BHEIIIHEE XPAaHWJIUIIE Pa3MENIaloT Ha HEM CBOM TMPUKIIAIHBIC TMPUIOKCHUS U
MaTtepuall, MOCje Yero NPeA0CTaABISIOT TOCTYH aHAJTOTUYHO IEpBOMY MeToAay [3].

3)  TpeTbs KOHLEMIHUS 3aKI0YACTCSA, B TOM, YTO B KaKIO0HW ayJAMTOPUHU pas-
MEIIAETCSI KOMIIBIOTEP-CEPBEP U JIOKAJbHASA CETh. KOMIBIOTEP COAECPHKUT JUIIb MPU-
KJIagHbeie mpriokeHus. [IpenomaBatens npuHOCUT WHGOPMAIIMIO HA BHEITHEM Xpa-
HUTENE MOJKIoUYas ero KOMIBIOTEpY-cepBepy padOTaeT cMaTepuasoM BHYTPH JIO-
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KaJIbHOM CeTH. DTOT COCcO0 OpraHM3allMd MHTEPAaKTUBHOIO OOyUYEHUsS! aKTyalleH He
CJIOKHOM MHTETpaluei B yueOHOM 3aBeIeHUE. 3aTpaThl Ha alnapaTHoe o0ecrieueHne
OyAyT MUHUMAaJbHBI, K TOMY € 3TO IO3BOJIUT Ha HAyaJbHBIX 3TAllax BHEAPEHUS
IIPOBOAMUTH TECTUPOBAHUE CaMOr0 MeToja oOyueHus. Tak e 3TOT MeToJ U30aBIsieT
OT MpoOJIEM COBMECTUMOCTEHN U CIOXKHOCTEN JOCTyIa B 00IIyI0 ceTb. Bo3moxkHOCTH
pealn3ali HHTEPAKTUBHOTO METOJIa MOTYT OBITh CaMbIMU Pa3HOOOpPa3HBIMU OJaro-
Japs pa3IuYHbBIM OpraHU3alUsM CETH U JOCTYIa K BHEUTHUM OOJAYHBIM XpaHUIIH-
mjam.

NnAT 2018

AHanM3 CYITHOCTH M OCHOBHBIX XapaKTEPUCTHUK OOJAYHBIX TEXHOJIOTHH MO3BO-
JISIeT TIOHATH BO3MOXXHOCTh M IIEJIECO00Pa3HOCTh UX PUMEHEHHE B 00pa30BaTeILHOM
mpoIiecce.

OO6navHbIe TEXHOJIOTUU MPEIOCTABIISIOT MOJIH30BATENI0 "YUCTHIN" IK3EMILIAP
BUPTYaJBLHOTO CepBepa ¢ yYHUKaIbHBIM IP- aapecom mim HAaGOpoM aipecoB M 4acTh
CHCTEMBI XpaHeHHS NaHHbIX. Infrastructureas a Service (laas) — cTpykrypa o0aauHo-
ro XpaHWJIMIIA, B KOTOPOH IMOJIB30BaTEIN CAMOCTOSATEIIBHO Pa3MEIIaloT COOCTBEHHBIE
npuioxkeHus. JJis ynpaBieHus MapaMeTpaMmH, 3allyCKOM, OCTaHOBKOM 3ToH oOjady-
HOH CTPYKTYpHI, MpOBaiiep MPeAoCTaBIsSCT IMOJIb30BATEII0 MPOrPpaMMHBIA HHTEP-
detic (API) (puc. 1). APl — rotoBsiit Habop GyHKIIUNA U OMOIMOTEK, HEOOXOAUMBIN
TUTsT OOJIETYEeHMSI MCIIOJIB30BAHUS TPUIIOKCHHUH, KOTOPBhIC TTPUMEHSIOTCS ISl HHTEP-
aKTUBHOTO 00yueHus [4].

Knuenr

Odwc, anexTp pab mecto

MK, HOYTGYKM, KaHanbi CBA3M

PUHF, pesepBHOe Konup

Ss ‘ AAMUHUCTPUPOBaHME NPUNOKEHM A
.3 : Aan pUp 6a3bl AaHHbBIX
=Y W AAMUHUCTPUpOBaHUue OC
7 laas
— < \
Vo
3
»)
\ O6nauHblit npoBaigep j

Puc. 1. Moaens o6nauHoro xpanwiuiina laas

Cnenyromas kouuenmus Softwareas a Service(SaaS) o0ma4HbIX TEXHOJOTHH,
KOTOpast 3aKJIF0YAETCA B TOM, YTO MPEJOCTABIIETCS B JOCTYIl BHEIIHEE IPOrPAMMHOE
obecnieuenne(I10), hyHKIIMM KOTOPOTO AOCTYIHBI Yepe3 BeO-uHTEpdeiic, B TO BpeMs
MIPOTPaMMHBIN YPOBEHb pacrojiaraeTcs Ha yJaleHHOM cepBepe [5]. JanHblil moaxon
MO3BOJIAET HE MOKYIAaTh anmapaTtHoe oOecleueHue, a MpoCcTO BPEMEHHO BOCIIONb30-
BaTbCs UM NPU BO3HUKHOBEHUHU MOTpeOHOCTH (puc. 2). Mcnonb3oBaHue CTPYKTYpPHI
Saas TO3BOJIMT, TOJydYaTh JOCTYH K HEOOXOAWMMBIM MPIJIOKEHUSM Uepe3 BeO-
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uHTepdeiic n3deras BO3MOXKHBIX MPOOJIEM COBMECTHMOCTH, a TaK)Ke 3HAYUTEIHHO
COKpaTUTh 3aTpaThl Ha oOciaykuBaHue I10 U mo3BoIUT HEe 00ydYaTh YYEHBIM COCTaB
MO/JICPYKKH pabOTOCITIOCOOHOCTH CHCTEMBI, a TaK e B ClIy4ac y4eOHBIX 3aBEJICHUN C
MaJjbIM OIOJIPKETOM ITO3BOJIUT COKPATHUTh 3aTpaThl Ha MPUOOpPETEHHE amlapaTHOIO
obecrieueHus.

Knuenr

/~  SaaS

MOHUTOPUHT, pe3epBHOe KonuposaHue

ALMUHUCTPUPOBAHWE NPUNOKEHWH

|

ALMUHNCTPUMpOBaHKe Ga3bl AaHHBIX

ApmunmcTpuposanue OC

Bupryanusaums

Obopyaosarve

CucremHble UHKeHepbl

UnpacTpykTypa para-ueHrpa
ObnayHbIi nposaﬁgy

Puc. 2. Mozenb 00;1a4HOTO XpaHUIUIIA Saas

3akiroueHue

Hcnonb3oBanue cpenctB nHTepakTuBHbIX TexHosoruk (MKT) umeet Goinbioe
3HAUYE€HHUE, OHO CTAHOBHUTCS BAXHBIM B y4e€OHOM MPOIECCE CTYIACHTOB BBICIIETO
y4eOHOTO 3aBeleHHsS MpU OO0y4EeHUH. DTa BaXKHOCTH MPOJUKTOBAHA MOTPEOHOCTHIO
(dbopMHUpPOBaHMST MOTHUBAIIMM K YUYCHHIO y CTYACHTOB, CO3HATEILHOCTH TPHU BBHIOOpE
HamnpapjieHUU oOydeHus. TakuMm 00pa3oM, ImUpokoe ucnosibzoBanue cpeacts MKT
MO3BOJISIET TOJTOTABINBATh KOHKYPEHTOCIIOCOOHBIX CIEIUATUCTOB, TOTOBBIX K 3(-
(beKkTUBHOI npodecCnoHaNbHONU NeATEIbHOCTH.
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A.O. HoBuxkos, H.I'. Yepao6posuH, C.3. Bnaaumupos
ABTOMATH3UPOBAHHBIN TPEHAXKEPHBIN CTEH/]
(Camapckwuit yausepcuret, OOO "IIposor")

VYcnemHoe penieHne 3aj1ad npodeccnoHalIbHOTO 00y4YeHHMsI, IOBBIIICHUS KBa-
TU(PUKALUU U TIEPENOITOTOBKA ONEPaTOPOB U HAJAJUYUKOB aBTOMATUYECKUX TEXHO-
JIOTUYECKHUX CHCTEM, a TAK)KE CIIELUATINCTOB, 00OCTYKUBAIOIIUX MYJIbThl SJHEPreTUYE-
CKHX YCTaHOBOK, B TE€X ClIydasX, KOI/ia yCJIOBUs Ipolecca 00y4eHUs HE TO3BOJISIOT
3¢ (HEeKTUBHO OPraHU30BaTh TAKUE YIPaKHEHUS B peajbHON MPOU3BOJCTBEHHOU 00-
CTaHOBKE, CYLIECTBEHHO O0JIEr4aeTcsi IPUMEHEHUEM TPEHAXEPOB, MPEICTABIISIOLINX
co00i1 yNpoOIlIeHHbIE MOJIETN aBTOMAaTHUECKUX padOYUX MECT KOHTPOJIA U YIIpaBiie-
HUSI COOTBETCTBYIOIIUM TEXHOJIOTHYECKUM IPOLIECCOM HA MPOU3BOJICTBE.

ABTOMAaTHU3UPOBAHHBIN TPEHAXKEPHBIM CTEHJ NPEAHA3HAYEH JUISl WCCIIEIOBA-
HUSI XapaKTEPUCTUK U MOJy4YEHUS MPAKTUYECKUX HABBIKOB HACTPOMKHU MPOMBIIIIEH-
HBIX PETYJISITOPOB.

TpenaxepHsblil cTeH siBisierca nepudepuitibiM ycrpoiicteoMm [I9BM. Crenn
MPEACTABISIET COOOM 3aMKHYTYIO CIEISIIYI0 CUCTEMY PETyJIMpPOBaHUSA C ABYMs KOH-
TypaMH OTPHUIIATEIILHON OOpaTHOW CBSI3M IO TEMIIEpaType M HampsbkeHuio. Bce
YOPABJISIFONIUE CUTHAIIBI (POPMUPYIOTCS IeHTpasibHbIM Tipotieccopom [IJIK SIEMENS
S7-1200, conpsixennbim ¢ [IDBM.

@yHKIMOHAJIbHAS CXEMa CTEHJ1a IPEICTaBIIEHa Ha pucC. 1.
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Puc. 1. ®yHKkumoHagbHasi cXemMa TPEHaKEePHOro CTeH 1a
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