BLIOpaTh MOGHMYIO CLEHY H Mepe3anucathb e€, 03By4HBasi CBOMM TOJI0COM MOHPABHMBLLIYIOCH POJib;
Moy4acTBOBaTb B BUPTYaJbHOM WIPOBOM 1LOY MPOTHB "XHMBOro", TO €CTh OTCHATOTO Ha BHIEO, COMEPHHKA,
4TOObI TPOBEPHTL CBOE 3HAHUE GUbMa U, KOHEUHO, A3bIKA,;

® Mpociywath pPEnyiMKY W3 Juanora ¢uibMa U 3a OrpaHHYEHHOE BpeMs MOMbITATLCA MPaBWILHO BbIOPATh
OTBETHYIO (pazy;

®  OTKpHITb A Ce6s HOBbIE MrPbl U BU3yalIbHbIE TPIOKH, CKPbITblEe B MPOrpaMMe W NpeJHA3HAYEHHbIE MOMOYb

CTyIEHTY B 00y4YeHHUH.

[Tono6ueie DVD-kypcChl ckopee CTOMT OTHECTH K pa3fieny BUPTYabHOM MeaHaTeKH, YeM K BUAEOTEKE, Kak Mo
TEXHOJIOTHH, TaK M M0 COACPKAHUIO.

OnbIT NOKa3bIBAET, YTO TPAHCIALUMIO BUAeoMaTepuanoB B HIHTpaHeT cieqyeT MpOW3BOAMTL MO TEXHONOTHH
TIOTOKOBOrO BHIAEO - TEXHOJOFMM CKaTus U OydepHsalMH NaHHBIX, KOTOpas [103BONAET MepefaBaTh BUIEO
MHGOPMAUHIO B pealbHOM BPEMEHH YEpPe3 KOMIBIOTEPHBIE CETH Ha BBICOKMX CKOPOCTAX 0€3 CHHXEeHMs
TIPOU3BOMIMTENLHOCTH CETH. TakuM 06pa3oM, CTaHOBHTCS BO3MOXHBIM OJHOBPEMEHHBIN MPOCMOTP OJHOTO M TOTO XK€
GwibMa B HECKONBLKMX ayJMTOPHAX Ha 3aHATUAX MO WHOCTPAHHOMY S3bIKy WIM TPH CaMOCTOSITENbHON paboTe
CTYyJAE€HTOB B KOMIMBIOTEPHBIX KkjiaccaXx. Ha 3Toi ke TEXHONOrMM OCHOBBIBAETCA M TPAHCAALUMA SPHUPHBIX H
CIYTHUKOBBIX TEJEBU3HOHHBIX kaHaloB uepe3 MHTpaHeT.

CnpaBouHyio QyHKUMIO MynbTUMERHHHOH WHTpaHeT-cpenbl 06yyeHHs MHOCTPAHHBIM A3bIKaM H KYJIbTYpam
NOMKHbE 0OecneynBaTb MHOTOA3BIYHBIE CJIOBAapH, MYJbTHMEAUIHbIE JHUMKIONEAHH W JIEKCHKO-FPaMMaTHUeCKHe
CMpPaBOYHMKH, TAKXKE BXOIALLME B COCTAaB BUPTYaNnbHOH MeanaTeky Hapsady ¢ 00y4yalolMMH KypCaMmH.

Kontponupytowas pyHkumus HHTpaHeT kak MylbTHMERNIHOMN cpelbl 00y4eHHs NOJKHA BBIMOJHATLCA €XUHOM
CHCTEMOH KOMIMBIOTEPHOrO TECTUPOBaHMS, OCHOBAHHONM, kak M Bce NpedblAylide pasznensl MHTpaHer, Ha Be6-
uHTepoeiice. Takas cucTeMa NONKHA COCTOATh W3 TPEX OCHOBHBIX MOAYJIEiA:

®  KOHCTPYKTOpa TECTOB, NOCTYIHOrO NPENnoaaBaTeNsiM M MO3BOJAIOLIEr0 MM JIETKO CO3[aBaTh TECTb JIOOBIX
BHIIOB, B TOM YHCJI€ C HCMOJIb30BAHHEM IrpadUueCcKuX, BUAEO H ayAHO OOBEKTOB;

®  TecTepa, C OMOLLUbIO KOTOPOro CTYAEHT MPOCMATPUBAET M BLIMONHAET TECThI, CO3AaHHbIE B KOHCTPYKTODE;
eNMHOH 6a3bl JaHHBIX C pe3yJbTaTaMH BCEX CEAHCOB TECTHPOBAHMSA, TMPOBOIMBILUMXCH B By3€ B 3alaHHbIH

NEPHUON BPEMEHH.

®DyHkuumio 6aHKa pecypcoB 00yueHHs HHOCTPAHHBIM A3bIKaM U KyJIbTypam, 6€3yCNOBHO, OTYACTH BbIMOIHAIOT
M BUpTyallbHas MeIMaTeka, U (oHoTeka, M BHAeoTeka. ONHAKO ANA NOJHOLEHHOM peamH3auuyn 3Toi GyHKUMH
HMuTpaHeT Kak obyualolleii cpelbl, N0 HalleMy MHEHHIO, HEOOXOAMM pasnen MylbTHMEIUMHBIX MPOEKTOB, B KOTOPbIi
BXOIAT ONUCaHHbIE Bblllie BEG-KBECTbI, CO3aHHbIE MPENoaaBaTeNAMH By3a HAM monyyeHHble W3 MHTepHeTa, a Takxke
pe3ybTaThl UX BBITIOJHEHNA CTYAEHTaMH (MYJbTHMEINHHBIE MpPE3eHTaLMH, Opoltopbl, GWIbMbI U T.1.), Pe3ylbTaTb
paboTbl € MEXKYJIbTYPHbIMH (JOpYMaMH, CCbUIKM Ha A3blKOBbie pecypcbl HHTepHeT, MynbTUMeEIMiHbIE KYDChI,
paspaboTaHHble TpenojaBaTeNsiMH C MOMOLILIO 0600yek-kOHCTpykTOpoB (ToolBook Instructor, Macromedia
Authorware ¥ ap.) u nobsie pyrue MpoeKTbl, cBA3aHHbIE ¢ 00yyeHHeM f3blkam M KydbTypaM. JlocTyn K TakoMy
pasneny obyuaroileii cpeibl TaK e OCyLIECTBAAETCA NOCPeACTBOM Beb-uHTEpdeiica.

Bce BbienepeyncieHHBle TEXHONOTHU peanu3oBaHbli B [1STHFOPCKOM roCyNapCTBEHHOM JIMHIBMCTHYECKOM
YHUBEPCUTETE M OMbIT WX MNPHMEHEHHS NOATBEPXIAAET WX AaKTYalnbHOCTh M 3(PQPEKTHBHOCTL B OOYYEHHMM Kak
WUHOCTPaHHbIM fA3blkaM M KYJbTypaM, TaKk U MOObIM JAPYrdM IUCUMIUIMHAM OOLIEryMaHUTAPHOTO M €CTECTBEHHO-
Hay4yHOro LHMKJIa.

BocTtpukoBa H.M., Bacuna I'..

KOMMbIOTEPHbLIE TPEHAXEPBI NP N3YYEHUN OCHOB 3NEKTPOXUMNU
viadim@online.ru
Hucmumym yeemnoix memannog u 3onoma Cubupckozo @edepanvnozo Ynusepcumema (HLMu3CPY)
2. Kpacnosapck

TeHIEHUMA COKpAlUEHHWs ayAWTOPHBIX YacoB, BLIJENAEMbIX HAa OCBOEHHE CTyHEHTaMH — OyayliHMH
METaLTypraMH, XHMHYECKHX JUCLIUTUINH, 00YCIOBIUBAET HEOOXOAMMOCTDb MOBbILIEHHUA 3QPEKTUBHOCTH OpraHU3aLIMK
MX caMocToATenbHO#H paboTthl. M 3mech BecoMylo ponb MOTYT urpath LUMQpoBbie 00pa3oBaTesibHbie PECYpChl:
9I€KTPOHHbIE y4eOHUKH, MYIbTUMEANITHbIE 06yUaloLie NPOrpaMMbl, MPOrpaMMbi-TpeHaxepbl H ap. [1].

B KOHTEKkCTe MpHMHUMNA MPaKTHKOOPHEHTHPOBAHHOCTH, TMNOA KOTOPbLIM TOHMMAETCA HALEJICHHOCTb
ofpa3oBaTenbHOro mpouecca Ha Oyayllylo CReUHaibHOCTb CTYAEHTa, pasnen «OCHOBBbI IJEKTPOXMMHMH» SBAAETCA
OHUM H3 BRXHENIIMX B Kypce «XHMHsA» B TEXHUYECKOM By3e [JIf CTYNEHTOB MeTaulypruueckoro npoouns. OH
BKmoyaeT Tembl: «[anbBaHUYeckuil 3nmeMeHT», «DnexTponu3», «Koppo3us MeTamnoB». AHaIH3 3aTpydHEHUH
CTYNEHTOB B MPOLIECCE OCBOEHHUs MaTepHhaia pasjena No3BONMI 3aKIOUHTh, YTO ONPEACIEHHYIO CNOXHOCTb IS HHX
NpEeACTaBIACT MPaBUJbHbIA BbIOOp METaa 1A KaToAa WM @HOJA, COCTABJIEHHE YPaBHEHHH peakiui, NpOTEeKaloLHX
Ha JJIEKTpPoJaxX MpHU 3NEKTPosin3e, paboTe ranbBaHUYECKOro NNEMEHTA U NEKTPOXHMHUECKOH KOPPO3HUM METAJIOB BO
BJI2XHOM BO3IyXe W B KHCION cpege. B cBasu ¢ atum corpyanukamu HULMu3 COY kadenpbl obweid u
HeopraHwdeckoit xumuu k.T.H. H.M. Bocrtpukosoit, npodeccopa kadenppt UTD I'.M.BacuHoii, coBmecTHO cO
crynentamu, B 2003r. 6buid pa3paboTaHbl KOMMNbIOTEPHbIE MPOrpaMMbl-TPEHaXeEpbl: «[ aNbBaHUYECKHI IJIEMEHTY,
«ONeKTpoNU3» U «DNEKTPOX UMUUECKAs KOPPO3HS METAIIOBY.
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TpeHaxepbl uMelOT yRoOHbIN WHTepdeiic, comepxar cnpaBoyYHbif Marepuan MO TIOHATUHHOMY annapary
pasnena (MOHATHA «T@IbBAHUYECKHH IMEMEHTY, (INEKTPONIN3», «AaHOA» H «KaToa» H Ip.), TabaHLy 3NEKTPOAHBIX
NOTEHUMAIOB,  NE€MOHCTPALMOHHbIE  MOAeNH, oOneryaroliye MOHUMAHME  MPOLECCOB, MPOTEKAIOIUMX B
3JIEKTPOXMMHUYECKHX CHCTeMax. Bce cueHbl TpeHaxepa cHaOXeHbl KHONKAMU HaBHMIalLMH, MO3BOMSIOWMMH CTYIEHTY
BbIOpaTh CBOIO pa3yMHYI0 TPAEKTOPHIO OCBOEHHA MaTtepuana u GopMHpOBaHHA HEOOXOIUMbIX YMEHHI W HaBbIKOB MO
KOHKpETHOH Teme pazaena. B npouecce paboTbl ¢ TpeHadkepamu CTYAEHT MOXET BOCMONb30BATbCA CIPaBOYHOH
vHdopMaLmeil, NPoCcMOTPETh M NPOAHAIHW3UPOBATh OLWHOKH B COCTaBIEHWM YPaBHEHHMIi XMMHYECKMX peakiiuil,
NpOaHaNN3UPOBATh PaHEE BbINOIHEHHbIE NEHCTBUS.

Kaxzblit TpeHaX ep BKJIIOYAET TECT C d1eMEHTaMH 00yUYEHHs M KOHTPOINbHbIH TecT. TIpH NpOX0XAEHHHU TecTa €
371€EMEHTaMM 0OyueHWs Kaxablii OTBET CTyNEHTa CHabXeH COOTBETCTBYIOIUMMM KOMMeHTapusamu. Takod TecT
NpeflHa3HayeH A CaMOOLEHKM 3HaHMH, YMEHWI W HaBbIkOB oOy4yaeMoro mno naHHo#i Teme. OH MpenOCTaBIAET
BO3MOXHOCTb CTYJEHTY OLIEHNTb CTENEHb FOTOBHOCTH MO JaHHOM TeMe K KOHTPONIbHOH paboTe, KONTOKBHYMY, 3a4ETy
¥ T. 1. Ha ocHOBe KOHTPONMDYIOIIErO TECTAa CTYNEHTY BbICTaBafeTcA OTMeTKa. [Ipm 3TOM Ha 3KpaH MOHHMTOpa
BBIBOAMTCA TabJINLA, MOKa3biBalOILAs NPABWILHOCTb €70 OTBETOB.

Tpenaxep «[anbBaHWYECKMM JCMEHT» HampaBieH Ha GOpMHPOBaHHWE YMEHHMH M HaBbIKOB B COCTABICHHH
3NEKTPOXUMHHECKOH CXEeMbl, YpaBHEHUIl XHMHUECKWUX peaKkuMi, TNpoTeKalollWX Ha JMleKTpojax npu pabore
rajbBaHUYECKOro JNieMeHTa. B TpeHaxepe UCHob3yeTCs pasinyHble KOMOMHALHH M3 CEMU METALIOB, PaCMONOXEHHbIX
B MOPsAIKE YBEJHYEHHs WX 3JEKTPOAHOro noTeHuuata. BHauane npemnaraercs Bbibop MeTanna AJis aHOAa M KaToAa.
3aTeM COCTaBIAIOTCA NPOUECCHl OKMCIAEHHSA BbIOPAaHHOTO MeETalla, BbIMOMHAIOLIEr0 poJb aHOJA, M BOCCTAHOBIEHHUA
KaTHOHOB MeETaiNa, BBITIONHAIOLIErO poib kaTtola B rajibBaHH4eckoM dnemeHTe. CocTaBlieHHE ypPaBHEHHI peakuui
NPOMCXOAMT TIyTeM «rnepebopa» mpe/araeMblX Ha dKpaHe AMcruies (GOpMyn (XMMHYECKMI 3HaK METalia WM €ro
noHa). [Tocse cocTaBneHHs CyMMapHOro ypaBHEHUA XMMHYECKHX NPOLECCOB COCTABIAETCA NEKTPOXHMHUUYECKAsA CXEMA,
o600wwaroLas OnUcaHHbiE MPOLECCHI.

Hanpumep: aHoa— Cd, katoa— Cu. [Tpouecchl, npoTekatolye Ha:

anome (-) Cd -2 =Cd* | 1
xarone (+) Cu™ +2e”=Cu 1

CymmapHoe ypahenue: Cd + Cu®™ = Cd*+ Cu

AnekTpoxumuyeckas cxema: (-) Cd|Cd*" ||Cu® 7| Cu (+).

TexcroBas uHoOpMauus, TMOCIEIOBaTEbHO MOABJAIOWAACA Ha JKpaHe, MOAKPENAAETCs ApKOH M
BLIPA3MTENIbHON aHHMalMel. JIeMOHCTpauUMOHHas MoOIeNb TO3BONAET YBHAETb HAriAAHO, YTO NpH paboTe
ralbBaHH4ECKOro 3JEMEHTa Macca aHONA YMEHbIUAETCA, TaK Ha HEM TNPOTEKAET MPOLECC OKMCJIEHHUA, @ Macca Karoaa
YBEJIMUHBAETCA, TaK KaK Ha HEM MPOTEKAET NMPOLECC BOCCTAHOBIEHUE KATHOHOB METa/LIa.

TpeHaxxep «ONEKTPONU3»  MO3BONAET CAMOCTOSATENbHO CGHOPMUPOBATL YMEHHMS M HaBbIK COCTaB/IATH
YPaBHEHHS TMPOLECCOB, MPOTEKAIOIMX Ha 3JEKTpOAaX B 3aBUCUMOCTH OT 3HAYEHUA MX OKHMCIHTENbHO-
BOCCTAHOBHTENBLHOIO MJHM JJEKTPOZHOr0 MOTEHUHana, ONpeAensTh NpoAykThl W pH awommoro M KartomHoro
NPOCTPaHCTBA NMPH 3JIEKTPOJIM3E BOAHBIX PAacTBOPOB JJIEKTPONHTOB. [locinenoBaTeNbHO COCTABAAIOTCS YPaBHEHUS
XUMHYECKHX peaKuMii, MpoTeKalowmMe Np1 3eKTPOIu3e pacniaBa XJIOPHAA, TMAPOKCUAA W CynbaTta HaTPUs W NpH
3NEKTPONH3E BOAHbIX PACTBOPOB XJIOpHAA HaTpus, cynbdaTa uuHka W xnopuaa Meau (II) Ha MHEpTHBIX (YroJbHBIX) M
aKTMBHBIX (LMHK, Menb) 3nektpoaax. OOyuaoluuii TeCT HarnpaBieH Ha (OpMHpOBaHHE yMeHHH BbIOOpa ypaBHEHUH
peakUHil, MPOTeKAIOIUX Ha 31eKTpoaax (yMEeHHe MPUMEHATH NPaBUIO Pa3pAIdKH) NPH JJIEKTPOJIM3E BOAHBIX paCTBOPOB
Hutpara 3onota(lll), Hutpara kobaibTa, cynsdara Meau, xaopuaa 6apus U Ipyrux pacTBOPOB, KOTOPBIE B AAJIbHEALINX
Kypcax uzydaiorcs Gonee noapoOHo. JlaHHble yMeHWsi M HaBBIKH ABIAIOTCS OCHOBOH Oynyuicii nmpodeccHOHanbHOM
HEATENBHOCTH CTYJEHTOB-METaNNyproB.

Tpenaxep « DneKTpoXUMHUUYECKas KOPPO3HsA METANIOB» HamnpasieH Ha (OPMUPOBAHHE YMEHHH U HAaBLIKOB B
COCTAaBJIEHWH YPABHEHMH XHMHYECKUX MNPOLECCOB, MPOTEKAIOWIMX NpH paspylIeHWH CIUIaBa, COCTOALIETO M3 ABYX
METAJUIOB B KHMCJION Cpelle W BO BNaXXHOM BO3Ayxe. Bo3MoxeH WIHpOKHH BbIOOp HE MOBTOPSIOIUMXCA CUTYaUHWH M3
ABaaLATH ceMH MeTauioB. BuibpaB nBa m0ObIX MeTana, CTyNEHTY Npeplaractcs aHMMauus, HUTIOCTPHpYolas
ABJICHUS, TIPOMCXOAIIME NPH MX KOPPO3WM. [IeMOHCTpalMOHHas MOJENb YBEIMYHMBAET HAMIAAHOCTL H3YyYyaeMoro
ABJIECHHS! 1 TEM CaMbIM TO3BOJIAET MOHATH CYLIHOCTb MPOLIECCOB MPOTEKAIOLWMUX MPH NEKTPOXUMHUUECKOH KOPpO3HH
MmetamioB. [locne Bblbopa peakuuii, MPOTEKalOIMX HAa KAaTONHOM W AHOAHOM Y4acTKaX, COCTaBiAETCS CyMMapHoOe
YPaBHEHHE NPOLECCa U ONpeJeNAeTCs NPOAYKT KOPPO3HH.

JlaHHble TpeHaXkepbl TPUMEHANNCh HA CEMHHAPCKUX 3aHATHAX B KYPCE AMCLMIUIMHBL  «XHMHA»
cneuHanbHOCTEH MeTalyprudeckoro npo¢wis. B 3aBUCHMOCTM OT YHCIIEHHOCTH IpYNNbl CTyAEHThl pabotanu ¢
TPEHaXxepoM B napax, nubo MHAWBUAyanbHO. PaboTa ¢ TpeHakepoM npoTekaTh Mo-pasHoMy. B Hauane 3ausTus
BCIIOMMHAEM OCHOBHbIE NOHATHA TeMbl. [locnie IToro CTyaeHTbl HaYMHANK PaboTaTh MOCAEAOBATENLHO C TPEHAXKEPAMU
» TanpBaHMYECKU 3M1EMEHT», «ONEeKTpOXUMHYecKas KOppo3us» H «JnekTpoaus». B Hawane pabGoTbl CTyNEHTbI
MCMLITHIBAIM HEKOTOPOE BOJIHEHME, Tak kak Obl1 cTpax mepen mioxoi oueHkoi. OmHako, nocie npHoOpeTeHHus
OMpENESEHHOr0 yMEHHUA N0 NIaHHOMY pasfieNy CTydeHTbl MPAaKTHYECKH Cpa3y NMEPEXONHIH K OLICHKE CBOHX 3HaHWM. [1pu
TMOJIYYEHHH TOJIOKHWTENBHOW OLIGHKH HanpsbkeHWe NepBOro OOLIEHMS C TPEHaXXepOM B 3HAYHTENbHOH CTeneHu
CHHUMaeTcs M y oOyualowuxcs Jiyyulie perynupyercs BHMUMaHWe, cTabunusupyercs BpeMs oTpaboTkM BoOmnpoca,
YMEHbIUIAETCA YHUCIIO MEXaHHYECKUX OLIMOOK MPU HCMONIB30BAHUM KJIABMATYphl M JaibHeias paborta mpoTekaer
NPaKTHYECKH camocTosnTenbHo. [IpenonaBarens npuriamany Juiib 3aUKCUPOBaTh pe3yIbTaT paGoThl.
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B xone cemuHapa Obiio BbISBIEHO, YTO paboTa C TPEHAKEPOM ABNANOCHL JIETKOW HaXe Naf CTYAEHTOB,
KOTOpbl€ He 00nagany HaBblkaMM paboTbl C KOMMBIOTEPOM. 3HAUUTENLHO MOBHILIANOCH IMOUMOHANBLHOE COCTOSHHE
CTyZReHTOB. CTYAEHTbI, TIOJyYHBIIME HE OUYEHb XOPOLLIHii pe3ybTaT, NPOSABISIIHN XKeJaHHE MPUIATH B CBOGOIHOE IS HUX
BPEMs B KOMIILIOTEPHBIH KJ1acC U NpofoMKanu paboTaTh C HUMM.

B nanbHeiwem, npy M3yyeHHM NAHHOrO pasfesa, Oblia 3apaHee OpraHW30BaHa CaMOCTOATENbHas pabora
CTYNIEHTOB C YKa3aHHbIMHM BBIILIE TPEHAKEPAMH, a HA CEMHHApPE PAcCMaTPHUBAINCH YKe GOjiee CJIOXKHbIE BOMPOCHI.
BONBLUIMHCTBO CTYNEHTOB, CaMOCTOATENLHO pa3obpanuch C NMOCTAaBIEHHbIMM 3aja4aMH B TpEHaxepax , camu, 6e3
NOMOLIUY MPenoaaBaTelis, BHITOJHUIHM JOMALIHIO paboTy W JOBOJNLHO aKTHBHO MOMOraiy CTyA€HTaM Ha CEMHHApE, He
paboTaBIIMMU C STUMH TPEHAXKEPAMH.

CryneHt paboTaeT nom ympaBNeHHWEM MPOrPaMMbl, OOHAKO TAKTUKY OOYYeHHWs OH BhIGMpAET cam.
WuauBunyanbHeiMH MOFyT ObITh MOC/EIOBATENbHOCTb HM3YYEHUS Da3delioB MpOrPaMMbl, 4TO BAKHO Ha CTaaHH
3aKperyieH|ss WM aKTyaliM3alMH, TEMN OCBOCHHUA, MO3BOJAIOLIMI €My caMOMy BhIOHMpaTh KOJIMUECTBO 3adaHMit
JOCTaTOYHBIX AJS BbIpAOOTKH ONpENENeHHbIX YMEHUH W HaBbIKOB [2].

AnpoGauus nokasana, 4TO CTYNEHTbl, KOTOpbie HCTONB30BAIM TPEHAXKEPbl, 3HAYMTENLHO YCNEILHEE
BLINONHAIOT sabopaTopHbie paboThbi, BBIMOJHAOT Gojee ClOXKHbIE 3a4aHusi MO AAHHOH TeMe, NOKa3biBalOT Gosiee
BLICOKHE pE3yNIbTAaThl MO BOMPOCAM, KacaroLIMMCS 3TOro pasjena, Ha 3k3ameHe. Mcronb3oBaHue 3THX TpeHaxepoB
3HAYUTEJILHO TIOBBIILAIOTCA MOTHBAUMIO K H3YYEHHIO XMMMH, UYTO 3HAUWTENbHO NMOMOTACT CTYAEHTY B OCBOEHUM
METAJLTYPrUYeCKUX IUCUMILIHH Ha MOCIERYIOUMX Kypcax.

[IpuMeHeHNe TPEHAXXEPOB NMO3BOJIAET MOBLICHTbH KaY4eCTBO 00YyUeHUs, cAeNaTh ero Gosiee NOAHbIM, HACISIHBIM
¥ nocTynueiM. Hanuuue ycroifuuBoit obpaTHOH CBS3M B TpeHakepax MO3BOJISET CBOEBPEMEHHO KOHTPOJIMPOBATh
YCBOEHHMS MaTepHaia, BbIABIATL MNpobenbl B 3HAaHWAX, TE€M CaMbiM, YKa3biBas CTYNEHTY Ha He00XOAMMOCTb
JOMONHUTEILHOW NOArOTOBKH MO JAHHOMY pa3fieNly U YCTpaHATh 3TH npobenb 6e3 mpenoaasatens.
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Ha py6exe BEekOB MPOM3OLLIN CYILECTBEHHbIE HU3MEHEHMS B 0ONIACTH HOBBIX MHPOPMALIMOHHBIX TEXHONOTHIA,
KOTODbIE€ BHEC/H 3aMETHblE W3MEHEHUS B 00JMK «TpaaHUMOHHOH» reoWHpopMaTHKU. Ecnu elie cOBCEM HENaBHO Mbl
TOBOPWJIM O TpPaOWLMOHHBIX TeOMH(POPMALMOHHBIX CHCTEMax, KaK O MpopekiBEé B 001acTH HMHPOPMALMOHHBIX
TEXHOJIOTHH, kak 00 OYeHb MEPCNEKTUBHON 001acTH, TO CEroJHA MOXHO CKa3aTh, YTO OHM NMPOYHO BOLUIW B HauUly
KU3Hb M YCTEIWHO MpOJOMKaOT cBoe pa3utue. [lapamnenbHo ¢ pasBUTHEM TeOH(OPMALIMOHHBIX TEXHONOrWi
YCNEWHO pPa3BUBAIOTCH WHblE HHPOPMAUMOHHbIE M HH(POPMAUMOHHO-TEJEKOMMYHHUKALMOHHBIE  TEXHOJIOTHH,
obecneyunBarollue MaccoBblii cOOp, xpaHeHHe, 0OpaboTKy, HCMOABL30BAHHE M PACNpOCTPaHEHHE NMPOCTPAHCTBEHHBIX
HaHHbIX. K HHUM oOTHeceM a’poOKOCMHuYECKHE CbEMKH, KOTOpbleé B HACTOSIIEE BpPEMSA BBIMOJHAIOTCA TMOYTH
UCKJIIOUYUTENBHO LUGPOBOH CbEMOYHOH anmapaTrypoil, a NpPOCTPRHCTBEHHOE pa3pEIiCHHE YBEPEHHO TPEONOJENO
METpOBYIO 11aHKy. OXHWM M3 BUIOB HOBbIX TEXHOJOTHIA siBNIAeTCA LUdpoBoe Tonorpadguyeckoe kapTorpadHpOBaHHe,
YCIEWHO BHINOJIHAEMOE B HaLlHOHAIbHBIX MacwTabax u obpasyrouee ocioBy T'MC. K Hum e oTHecem riaobanbHble
CHCTEMBI CITYTHMKOBOTO NO3MLMOHKUPOBaHus, Bkmoyas ['CIT (rnobansHyto cuctemy nosuuvonuposanus GPS - CLLIA)
u ITIOHACC (rnobajibHy10 HaBUTaLMOHHYIO CITYTHUKOBYIO cucteMy Poccus). Bee 3T cucTeMbl Mcnosnb3yloTes ans
pellieHUs He TOJbKO HaBMFaLMOHHBIX W FEOAE3MYECKHMX 3alay, a TaKkKe W Ui MOJIEBbIX Te0JIE3HYECKHE CbEMOK,
KOTOpble BBIMOJHAIOTCS UH(PPOBOH (3NEKTPOHHOH) CLEMOUYHOM amnnapaTtypoid, CHUCTEMOI na3epHOM HazeMHOH M
BO3AYWHON cbeMkH. OHM MO3BONSAIOT NOJNYYHTh BHICOKOTOYHYIO TPEXMEPHYIO MOLENb 00BEKTa C ONEPATUBHOCTBLIO U
IETabHOCTHIO, MNpeBbillaoHeli BO3MOXHOCTH HHBIX CbeMOYHbIX cucTeM. ['MC-texHonoruu npoHUKIW B
NOBCENHEBHYIO XM3Hb M ObIT COTEH MWIIMOHOB JIOJEH: NOCTATOYHO YMNOMSAHYTL ABTOHABHTALIHOHHBIE CHCTEMBbI,
reonHdpopmMauMoHHblie M kaptorpaduueckre cepsucbl HurtepHeta. CosmatoTcs M AEHCTBYIOT HaUMOHAIbHBIE,
MEXHaLMOHAJIbHblE,  pEerHoHajibHble  WHQPACTPYKTYphl  MPOCTPAHCTBEHHBIX  NaHHbIX,  HMHPOPMALHMOHHO-
TEeNeKOMMYHHKaLHOHHbIE CHCTEMbI, 0BecrneunBaoUle JOCTYM Nojib30BaTenei (rpaxaaH, Xo3aicTByIOWMNX CyObEKTOB,
OpraHoB roCyJapCTBEHHOH M MYHHUMNANbHONH BJacTH) K HAUWOHAIbHbLIM (rOCYNapCTBEHHbIM) PpacnpenesiCHHbIM
pecypcaM TpOCTPaHCTBEHHBIX AAHHBIX, @ TaKXKe pacnpocTpaHeHWe U OOMeH MMM B ceTH KHTepHeT Win uHoOM
ofwwenocTynHoii rnobanbHoii ceTH. JIoOble TEXHONOTHH CTAHOBATCS Bce Gosiee NOCTYMHbIMM U COOTBETCTBEHHO Goree
UCIONb3YEMBIMH.
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