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BeedeHue

Hacmosiwee 8pems A6Aemcs HeCOMHEHHOU HeoO-

XOOUMOCHb  WUPOKO20 NPUMEHeHUsT KOMNbomep-

HbIX (HOBBIX UHGDOPMAUUOHHBIX) MEXHON02UL 8 PA3-
JIUYHBIX 0ONACMAX Yel08eYeCKOU 0esimeabHOCmuU, U 8 4acm-
Hocmu 6 oopazosanuu. Cmyoenm 1100020 8y3a 0jisi Nojyye-
HUsL 21YOOKUX 3HAHULL OOJIICEH UCNONb3068AMb KOMNbIOMep
KaK 6 ayoOumopHom o00pazoeamenvpHOM npoyecce, mak u 8
camocmosimenbHou pabome, nNpu  BbINOJIHEHUU Y4UeOHO-
HAY4YHBIX UCCIe008AHUU (8 Nep8yio ouepedsb KYypCco8vlX U Ou-
naoMHbIX pabom). HemanosadxcHvim pazoeiom npumeHeHus
HOBbIX UHDOPMAYUOHHBIX MEXHON02UU AGIAeMC U Peanlu3d-
yus 6J10Ka YYeOHbIX OUCUUNTIUH Ne0a202UdecKol Hanpaes/ieH-
HOCMU 8 KAACCUYECKUX U Neda2o2udeckKux YHUsepcumemax.
Omciooa ecmaem 3a0a4a cUCmMemMamu3ayuu npuemos u me-
Mooono2uu NPUMeHeHUss KOMNbIOMEPHBLLX MEXHON02Ull 8 00-
pazo8amenbHoOM U HayyHom npoyeccax. Macumabnocmo u
PA3HONNAHOBOCMb MOl NPOOJIeMbl 02PAHUYEHbL PAMKAMU
YuebH020 Nocoous, U NOIMOMY ABMOPbI AKYEHMUPYIOM GHU-
MaHue Ha 06pazoeamenbHolU U HAY4YHOU OesmelbHoCmuU Ouo-
JIO2UYECKOU, IKON02UYECKOU U XUMUYECKOU HANpaeieHHO-
cmu.
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HoBble MH(pOpMaALMOHHLIE
U TeNIeKOMMYHUKaLMNOHHbIE
TeXHOJIOrMn B Y4eOHOM rnpouecce

1.1. OcobeHHOCTN NpUMEeHeHuns
HOBbIX UHPOPMALIMOHHLIX TEXHOSOINN
B Y4eOHOM npouecce

[Ton HoBBIMHM uHpOpManMOHHBIMU TexHoJorusiMu (HUT) oObrano
MMOHUMAIOT JJIEKTPOHHBIE CMOCOOBI BBEACHUS, 00paOOTKU, XpaHEHUS U
MPEJICTABICHUS Pa3IMYHON HH(pOpMAIUH.

HUT B yyeOHOM mporiecce y OOJBIIMHCTBA 10 CHX TOP aCCOIUUPY-
I0TCS ¢ TIpernojiaBanueM uHpopmaTuku. OIHAKO MOCIEIHEEe O3HAYaET MO-
Jy4eHUE 3HAHUI O KOMIIbIOTEpPAx, OCOOECHHOCTAX UX (YHKIIMOHUPOBAHUS
U HaBBIKOB paboThl ¢ HUMU. HoBble HH(pOPMALOHHbIE TEXHOJIOTUHN B
yueOHOM mpolecce — 3T0 MPUMeHEHNE YJIEKTPOHHBIX CIIOCO00B BBe/e-
HHsI, 00pa0dOTKHU, XpPAHEHNsI U MpeICTABJIEeHUs] Pa3jindHoii uHopma-
MU JJIS 00y4YeHHsl, PA3BUTHS U MOJYYEHHUS] HABBIKOB M0 PA3JIMYHbIM
€CTECTBEHHOHAYYHBIM M TYMAHUTAPHBIM U CIUILIHHAM.

Hcnonp3zoBanue paznuyHbix HUT cTpouTcs Ha OCHOBE IJIAaBHBIX
KOMIIOHEHTOB Mpouecca 00yuyeHus:

- U3JI0°KEHUU MPEIMETHOTO COJICPIKAHMUS;

- B3aMMOJICHCTBUU C MPEIO/IaBaTEISIMU;

- BBITIOJIHCHUW KOHTPOJIbHBIX U MPAKTUUYECKUX 3aJaHUM.

Kaxpgast Moziesib TeM WJIM MHBIM 00pa3oM BO3JEHUCTBYET HA 3TH KOM-
MOHEHTHI. Takne HEeMHTEPAKTUBHBIE TEXHOJIOTHUH, KaK BUIEO-, ayauo-, 1V,
MOTYT OBITh HCMOJIb30BaHbI MPEUMYIIECTBEHHO Ha TepBoM dtane. OHU
HOCAT WUIIOCTPATUBHBIA XapakTep U SABJISIOTCA CKOPEE Pa3BUBAIOIIMMU,
yeM 00yYaromumMH.

B namre Bpemst tepmud HUT oTHOCUTCS B O0JIbINEH CTENEHU K COBpE-
MEHHBIM KOMITBIOTEPHBIM U TEJIEKOMMYHUKAIIMOHHBIM TEXHOJOTHUSIM, KO-
TOpbIE OTKPBHIBAIOT HOBBIE BO3MOXKHOCTU B MpoIlecce oOydeHus, TaKk Kak
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Komnoviomepnuvie mexnonozuu ¢ o0pazoeamenvHoll u HAYUHOU 0esAmenbHoCmu

3aTparMBarOT BCE KOMIIOHEHTHI MOCJIEAHET0. Vcroib30BaHne KOMIIBIOTEP-
HBIX TEXHOJIOTHI B yueOHOM Ipoliecce TpedyeT ocoboro moaxoma. Ilpu-
MEpPOM MOXET CIIYKUTh HEyJlaya COBETCKOM y4eOHOW KOMIMbIOTEpU3alUU
80-x To10B. DTO OBLIO CBSA3aHO C OTCYTCTBHEM MHGOPMAIMOHHBIX U y4eO-
HBIX TIPOTPaMMHBIX PECYPCOB, OTPHIBOM OT MHPOBBIX TCHICHIIUN U C TEM,
4TO MpoObaeMa Oblia MOCTaBICeHAa PaHbBIIE, YeM CO3PEJI0 €€ OCO3HAHME 00-
IECTBOM.

K gucny nuaakTHYecKUX MPUHIHUIOB, HA KOTOPHIX OCHOBAHBI KOM-
NBIOTEPHBIC TEXHOJIOTHUU Tiepeaadyn WHQPOpPMAIUd U OOIICHUS, B MEPBYIO
ouepepb CIEAYET OTHECTH:

- IPUHIIAI aKTUBHOCTH;

- npuHLIUN 3PHEKTUBHOCTH;

- IPUHIIAI CAMOCTOSITEIbHOCTH;

- IPUHIIAI COYETAaHUS KOJUICKTUBHBIX W WHIUBUIYAIbHBIX (HOpPM
y4eOHO# pabOTHI;

- IPUHIIMI MOTHUBAIINH;

- IPUHIINAT CBSI3M TCOPUHU C MTPAKTUKOM.

B cpene poccuiickux megaroroB-mpakTUKOB, PA3BUBAOIINX KOMIIbIO-
TEpPHBIC TEXHOJOTHH B OOpa3OBaHWU, CYIIECTBYET P MU(POB, KOTOPHIC
OpOH MEIarT pa3paboTKe EKTPOHHBIX KypCOB, HETaTUBHO BIIMSIIOT Ha
obmue Tennennuu pazputus HUT B o6yuennn B Poccun u 3adactyro mpo-
TuBOpeyaT Apyr apyry. K takum mudam mpexae BCEro OTHOCATCS Clie-
OyIOIIHE:

- YTO AJIEKTPOHHBIN yU4eOHBIN KypC MOXKHO MOJYyYHUTh, TPOCTO MEpeBe-
151 B KOMITBIOTEpHYIO0 (popMy yueOHbIe MaTepuasbl TPATUIIMOHHOTO OYHO-
ro oOy4eHus;

- YTO CYIIECTBYIOIIME YUEOHBIC MPEAMETHI JAEIATCA Ha MPUTOJHbBIC U
HENIPUTOAHbIE 171 TpuMeHenuss HUT;,

- YTO TMPU OJHMHAKOBBIX KPUTEPHSIX OOYUYEHHOCTH OOpa3oBaTEIbHBIN
IPOIIECC C HMCMOJb30BAHUEM OJIHUX TOJIBKO KOMITBIOTEPHBIX TEXHOJIOTUMN
JOJDKEH JlaBaTh JIy4lllMe IMOKa3aTeld, YeM TPaIUIMOHHOE OYHOE 00yue-
HUE.

B pesynbrate co3garorcs yoorue "THMEpTEKCTOBBIE yueOHHMKHU', "aB-
TOMAaTH3UPOBAHHBIE 00YUYAIOIHE CUCTEMBI'", CHCTEMBI ""KOHTPOJIS 3HaHU" .

OcHOBHas ues MPUMEHEHHS KOMIBIOTEpa B 00pa3oBaTEILHOM IPO-
[IECCE COCTOUT B TOM, YTO OH, B OTJIMYUE OT KHUTH, U300PAKEHUS B BUJEC
TAOJUIBI U JIP., — NIPUHIUIHAIHHO HOBBIM MHCTPYMEHT. {1 €ro MCmoJib-
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30BaHMSI HEOOXOJHMMa HMHasi METOJAMKA, WHbIE MPHUEMbl M CHEIUATbHBIC
nporpaMmmbl. HeoOXoAuMMO y4YUTHIBATh TaKOW MOMEHT, KaK pa3sHOE BOC-
MpUSATHE YETOBEKOM UH(POPMAIIUU C JIUCTa U C MOHUTOPA.

EcTp HEKOTOpBIE OCOOCHHOCTH BOCIPHUATUS YEIOBEKOM TEKCTa C K-
paHa KOMIIbIOTEpa, & UMEHHO:

- CyllecTBYIOT MPUHIMIIMAIIBHBIC PA3JINYUs B OCBEIICHUU H300paxe-
HUW Ha SKpaHe KOMIBIOTEPA U Ha JIUCTe Oymaru. J{ucriei u3mydaeT CBET,
a JIUCT OTpa)xkaeT cBeT okpykenus. [loaTomy npu paboTe ¢ KOMIBIOTEPOM
PEKOMEHIYETCS MPUTITYIIUTh CBET B MOMEIICHUU WM MOJb30BaTHCA JIO-
KaJIbHBIM MCTOYHUKOM, KOTOPBIM OCBEIIACT JIUIIbL KJIABUATYPY, JTUKBUIHU-
poBaTh Bce OJIMKM Ha dKpaHe, a IpU paboTe ¢ TEKCTOM Ha Oymare CBET OT
BHEIIHUX UCTOYHUKOB JIOJKEH OBITh IOCTATOYHO SIPKUM. OCOOEHHO ceph-
€3HbIe TPOOJIEMbI BOBHUKAIOT, €CJIM HEOOXOAMMO OJHOBPEMEHHO padoTaTh
¢ uapopmanueir Ha Oymare v Ha ’KpaHe. B TakoMm ciydae auct Oymaru
JO0JKEeH ObITh OCBEILIEH JJOKAIbHBIM HCTOYHUKOM.

- B HepBHOI cucTeme 4YeloBeKa MMEETCS MEXaHU3M KOOpJIWHALUU
IBUKEHUN PYK C JBIKCHHSIMH TJa3HBIX MbIl. [loatomy Bcerma nerde
YUTaTh TO, YTO JEPXKHUIIb B PyKaX, IO CPAaBHEHHUIO C TE€M, YTO JICKUT Ha
ctonie. KoopauHaiust ABM>KEHUIM pyK U TJ1a3 MO3BOJSET OBICTPO MPOCMAT-
pUBaTh TEKCT HA OyMare, MHTYUTUBHO HAXOJ HYKHYIO HH(POPMAIIUIO.

- OUKCUPOBAHHOE TOJIOKEHWE AUCIIes (KaK MPaBWIO, Y CTEHBI WM
MHOTO MpeAaMeTa OOCTaHOBKHM) JI€JaeT 3aTpyAHUTENIbHBIM pacciadiieHue
rjia3 MmyTeM NEepeKIoueHus] Ha OoJee manekuil npeamer. Kak cineacrtsue,
rjlaza yTOMJISIOTCSl ObICTpee, YeM IIPU UTEHUHU TEKCTa Ha Oymare.

- B oTniune ot KoMIbrOTEpa TEKCT Ha Oymare He TpeOyeT IMpHBsI3aH-
HOCTH K UCTOYHUKY MUTAHUs, HE BBI3bIBAET HEOOXOAMMOCTH JIEP>KATh TEJIO0
B OIPEJICIICHHOM IOJIOKEHHH, 9TOOBI C(POKYCHPOBATH 3pEHHUE.

Bmecte ¢ TeM KOMMBIOTEPHOE MpeAcTaBlieHHEe UH(GOpPMAIUUM HMEET
CYILIECTBEHHBIE MPEUMYILECTBA B CIEAYIOLIUX CUTYaIUAX:

- 1711 OBICTPOTO MOJyYEHUS KpaTKou nH(opMaIuu;

- JIJIs HEMEJIJIEHHOTO JICUCTBUS,

- U1l OpTraHu3aluy JUajora;

- JIJIs1 TIOMCKA CIIOKHBIX TEKCTOB U JTAHHBIX;

- ISl BU3yaJIM3allUM CJIOKHBIX MPOIECCOB U SIBJICHUIA.
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1.2. OCHOBHbI€ HanpaBrieHUsA NPUMEHEeHUs
HOBbIX UHPOPMALIMOHHbLIX TEXHOJTOINN
B obpa3oBaTenbHOM npouecce

B nacrosiiiem pazzene OygeT KpaTko paccMoTpeHo npumeHenne HUT
B oOpazoBaHuu. OCHOBHBIE HANpPaBIEHUS HCIOJIb30BAHUS KOMITbIOTEPHBIX
TEXHOJIOTHH B y4eOHOM IPOIIECCE MOXKHO O0O3HAYUTH CIIEIYIOIIUM 00pa-
30M:

- KOHTPOJIMPYIOITUE CUCTEMBI;

- "MHTEJUIeKTya bHbIe" 00ydJaronue CUCTEMBbI C DJIEMEHTaMU KOHTPO-
JIsl 3HAHUM;

- MOJIETILHBIE CUCTEMBI JTIsl IPAKTUYECKOW ¥ MHANBUYaTbHON paOOThI;

- 0a3wl manHbIX (K1accuueckue u ['MC).

JJIEKTPOHHbIC KOHTPOJHUPYKIIHE CHCTEMbI — OJHO H3 IMEPBBIX
MPUMEHEHHI KOMIBIOTEpA B 00pa30BaHUM, B TOM UYUCIE B XUMHUYECKOM,
OMOJIOTMYECKOM U 3KOJIOTHUYecKkoM. K HUM, IIpexie BCero, OTHOCATCS Ipo-
CTEUIIINE CHCTEMBI — TEKCTOBbIC "yrajgaku'. OHU IPOCTHI B CO3JAaHUU U
VCIIOJIb30BAHUH, JIOCTYITHBI JUISI U3MEHEHUSI KOHTPOJIbHBIX 3aJIaHUi, OJTHA-
KO MaJIO3((PEKTUBHBI KaK C METOAUYECKOW TOYKH 3PEHUS, TaK U C TOUKHU
3pEHUsI UCIOIb30BaHUSI KOMIBIOTEPOB. lloBbiieHne 3(PpPeKkTUBHOCTH HX
WCIIOJIb30BaHUSI BO3MOYKHO C IPUMEHEHUEM MPOAYMAHHOW TECTOBOW CXe€-
MBI 1 aBTOMaTUYECKUM aHAJIM30M pPEe3YyJIbTaTOB TECTA JJIS MOJyYEHUS Cpe-
3a 3HAHUM.

bonee CHOXHBIMHU SBIISIIOTCS KOHTPOJIBHBIE CUCTEMBI C IPUMEHEHUEM
AIIEMEHTOB Trpapuku (HAmpUMeEp, MOCTPOCHUE XUMHUYECKUX (POpMyl H
ypaBHeHUH peakiuit). OHu O6onee 3G (PEeKTUBHBI, OJHAKO CIOXKHBIN U 3a-
YacTyl0 HEJIOTMYHbIA HHTEep(deiic moJOOHBIX MPOrpaMM NPUBOIUT K TOMY,
4YTO OCHOBHOM 3a7aueld 00y4yaeMoro CTaHOBUTCS HE KOHTPOJb 3HAHWUM MO
JVCLUIUIMHE, a MOIBITKA CIIPABUTHCS C MPOTPAMMOM.

bonee 3(ppexkTHBHBIM U NMEPCHEKTUBHBIM SIBJSETCS BKIIOYEHHE KOH-
TPOJUPYIOLIKX OJIOKOB B 00yYaIOLIUe CUCTEMBI.
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Ooyuarowgue cucmemol

Haunbonee mnpuMuTHBHBIE OOydYaromue CHUCTEMBI (''IJEKTPOHHBIC
y4eOHHMKHU'") — TeKcToBass MHGOpMaIlKs, MPEICTaBICHHAas B 3JEKTPOHHOM
BUJIC, HOT/Ia B BUJIE TUNEpTEKCcTa. Takasi cucTeMa HE HECET HUKAKUX Tpe-
UMYIIECTB IS y4ueOHOro mpoiecca. EamHcTBeHHOE — ymoOHas ¢opma
XpaHeHUs1 3TON MHPOpPMAIMU U CUCTEMa IMoucKa (TIPU HAJIUYUU CHUCTEMBbI
yrIpaBiieHUs: 0a3amMu JaHHbIX). Bo3MOXHbBIE MEPCHIEKTUBBI TOJOOHBIX CHC-
T€M — MPUMEHEHHE COBMECTHO C KOHTPOJHMPYIOIIEH MporpaMMou Jn0Oo
UCIIOJIb30BAaHUE B KadecTBE CNpaBOYHOM Oa3bl. Heckosbko pacuupsier
BO3MOKHOCTH TOJIOOHBIX '"3JEKTPOHHBIX Y4YEOHUKOB' MpPUMEHEHUE Tpa-
(uYeCcKrX MaTepuaoB.

CoBpeMEHHOE COCTOSIHME — MYJbTHUMeIMHbIC 00y4arouiue cucre-
MBI € JIEeMEHTAMM KOHTPOJIA 3HaHuu. CTpykTypa uHbOpMaUd UMEET
BU/JI UM TUNIEPTEKCTOBOrO JIOKYMEHTA, WU 0a3bl JaHHbIX. CUCTEMBbI KOH-
TPOJIsi 3HAaHUW B MOA0OHOM 00pa3oBaTEIBLHOM cpejlie UrparoT posib JHUOO
"KoHTpoJIepa" (IOIMYCTUTh WIM HE JIOMYCTUTh K JaJIbHEUIIEMY MaTepUay
MPU OPOXOKIECHUH MPOMEKYTOUYHOTO TECTa), JIMOO ThIOTOpa (YKa3bIBAIOT
Ha KOHKPETHBIM pa3jies Matepuaia, KOTOPbIi HEOOXOIUMO JTOMOTHUTEIb-
HO U3y4uTh). OCHOBHBIE KPUTEPUHU MOA00pa OOYyHAOUIUX CUCTEM JJIS UC-
MOJIb30BaHUsI B y4eOHOM mporiecce — 3 PEeKTUBHAS, HEMPOTUBOPEUUBAS
CTPYKTYypa, 3(pPeKTuBHAsE cUCTEMA MOUCKA U 0TOOpa UHPOPMALIUH, IPro-
HOMUYHBIA UHTEpGENC (YUYUTHIBAIOTCS BCE MapaMeTphbl SPrOHOMHUKH — OT
I[BETOBOM TaMMBbI JI0 MPUEMIIEMOCTH TpapUUECKUX MATEPHAIOB U CTPYK-
TYpPbl TEKCTOBBIX U TUNEPTEKCTOBBIX JIOKYMEHTOB).

B oOywaromux cucremax peajn3yroTcsl MPaKTUUECKU BCE YKa3aHHbIE
BBIIIIC HAMPABJICHUS UCIIOIH30BAHUS KOMITBIOTEPHBIX TEXHOJOTHUN B 00pa-
30BaTeNbHOM Tmpouecce. Ha ceronHsmHuil AeHb NMPUMEHEHHE MOIIHBIX
KOMITBIOTEPOB U CETEBBIX TEXHOJOTUW MO3BOJIMIIO TOBOPUTH YK€ HE IPO-
cTo 00 oOydaromnux cucteMax, a 00 MH(POpPMaIMOHHO-00pa30BaTEILHON
cpeae oOpa3zoBaHUSI.

dopmupoBanne NHPOPMAIUOHHO-00pa30BaTEJIbHON cpeabl oOec-
nedyeHus: YPGeKTUBHOTO0 00YYEHUSI C BOZMOXKHOCTBIO YJIaJIEGHHOTO JI0CTYyIa
M0 €CTECTBCHHOHAYYHBIM IUCIIUIUIMHAM TpeOyeT perieHusl Lejoro psaa
3a7a4, TaKUX Kak: OTOOp y4eOHBIX MaTepHalioB, B TOM 4YHCJe Haubojee
METOJNYECKH CYIIECTBEHHBIX 3(PGHEKTOB U ABICHUHN B YKa3aHHOW 00J1acTH
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JUISL  1IeJIel  OTKPBITOrO O0pa3oBaHUs; KOPPEKTHOE HWHQPOPMAIMOHHO-
METOAMYECKOE HAIOJHEHUE; pa3paboTKa METOJ0B WX MPEJCTABICHUS B
AIIEKTPOHHOU MH(POPMALIMOHHO-00pa30BaTEIbHOM cpejie; OTpaboTKa CIo-
c000B ero 3(hPeKTUBHOIO MPUMEHEHHS B 00pa30BaTEIbHOM MPOIECCE C
yAaJICHHBIM JOCTYIIOM KaK B IIEJISIX MOJYyYeHHUs 3HAHUM M HaBBIKOB, TaK U
B LIEJISIX UX KOHTPOJISL.

Cnenyromuii pa3zies MoCBAIIEH BOIpocaM U MpodaeMaM IpeJicTaBiie-
HUS B OTKPHITOM OOpa30BaHUHU YUEOHBIX KypCOB M MaTepHAIOB XHUMHUYE-
CKOM, OMOJIOTHYECKON M IKOJOruYecKor Tematuku. Cpasy cieayer omnpe-
JEIUTHCS, YTO PeUb UAET O MOJXO0JaX K HCMOJb30BAHUIO MH(POPMAIMOH-
HBIX M TEJICKOMMYHHUKAIIMOHHBIX TEXHOJOTHH B OTKPHITOM OOpa30BaHUU
yKa3aHHBIX HaIpaBJICHUNU M KAacaeTcsl PyCCKOS3BIUHBIX pecypcoB. M aToT
KOMIUIEKC 3a/1a4 — MPEeI0CTaBIECHUE 00pa30BATENbHBIX YCIYT XUMUUYECKON
U OUOJOTHMYECKOW TEMAaTHKU, MPUMEHEHUE KOMIIbIOTEPHBIX TEXHOJIOTHUH,
pPa3BUTHE OTKPBHITOTO 00pAa30BAHUSI — HA HACTOSILEE BpEMsl PEUIECH JaJIEKO
HE TMOJIHOCTBIO U SABJISIETCS MPEAMETOM OKUBIICHHBIX AUCKyccuil. U eciu
AJIEKTPOHHBIE BEPCUHM KYPCOB MO MH(POpMATHKE, TT0 MPUKIIATHBIM TYMaHHU-
TapHbIM JucHUIIMHAM («MEHEIKMEHT» U JIp.) AOCTATOYHO IIUPOKO pac-
IPOCTPAHEHBI B POCCUIICKOM U MHUPOBOM OTKPBITOM 00pa30BaHUU, TO BbI-
OOp €CTECTBEHHOHAYYHBIX IUCHUMIUIMH BBITJSAAT HaMHOro Oemnee. Ilo
ATOM TEMaTHKE Yallle BCEro Mbl MOKEM HAOII0AaTh OTACIbHBIC TEOPETU-
YECKHUE CIEIUAJIbHbIE KYypChl, METOJAMYECKUE MaTepHalbl, TEKCTOBBIC 3a-
nanusi. Tak, UMEIOTCSl MPENICTaBICHHbIC B PEXKUME YJAJIEHHOTO JOCTyma
KOHTPOJIbHBIE M TECTOBBIEC 3aJaHMS IO JUCIUIUIMHAM E€CTECTBEHHOHAYY-
HBIX cHenualbHOCTEN (Hampumep, TyJIbCKUI TOCYIapCTBEHHBIM YHHUBEP-
CUTET Ha CalTe CHUCTEMBI JUCTAHIIMOHHOro oOydenus burma.tsu.tula.ru:
[777/ nonnepXUBaeT B pexUME YAAJICHHOTO JOCTYIa COMPOBOKIAIOIIYIO
UH(OpPMAIIUIO U KOHTPOJBHBIE 3aIaHUs IS LEJIOT0 PsAa MHKEHEPHBIX U
€CTECTBEHHOHAYUYHBIX clielHaibHOCTEN). [103TOMY HUXKE MBI PAaCCMOTPUM
npoOjeMbl y4eOHBIX MaTepUajoB MO €CTECTBEHHOHAYYHOM TeMaTHUKE Ha
npuMepe OHOJOTHMM M XUMHH, MPH HMCIOJb30BAHUM HMX B DJIEKTPOHHOMU
Cpee CUCTEMBI OTKPBITOTO 00pa30BaHUSI.
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1.3. QNeKTpoHHaA cpepa CUCTEMbI
ecTeCTBeHHOHay4YHOro oopasoBaHus

1.3.1. Cmpykmypa nokasnibHoOU 3J71eKMPOHHOU cpeodbi

[lepBoHaUanbHO MBI PACCMOTPUM HEKOTOpBIE OOIHME BOIMPOCHI, Ka-
caroluecs JEKTPOHHOM Cpelibl cucTeMbl oOpa3oBanus. Ee MOXHO mpen-
CTaBJISITh HA JIBYX YPOBHSX: JIOKAJbHOM (HAOOp MPOTrpaMMHBIX CPEICTB U
UH(OPMAIIMOHHBIX PECYPCOB MOICPKKH OTIAEIBHOTO Kypca Ha OTIEINb-
HOM KOMIIBIOTEpE WJIM B paMKax KOPIOPATUBHOW CETH) U IJ100AJILHOM
(IocTym K mporpaMMHBIM U MH(POPMAIMOHHBIM 00pa30BaTEIbHBIM pECyp-
caM B MacliTabe peruoHa WM CTpaHbl). PaccMOTpuM acnekThl cpeiibl
MOJIIEPIKKU JIOKATHHOTO OTAEITHHOTO Kypca, TUCIUILUINHBI, npeamera. Ee
OCHOBOM SIBJIAIOTCSI AJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYpPCHI, 3a4aCTYIO
Ha3bIBa€MbIE DJIEKTPOHHBIMH YYCOHUKAMHU.

Pa3paboTka 3JeKTpOHHBIX 00pa30BaTEIbHBIX PECYPCOB HA CETOIHSAII-
HUI JIeHb — 3TO aKTUBHO pa3BUBAIOIIAsACS 00JIaCTh CO3JaHUSI MPOrPaMM-
HOro oOecrnieueHus: 00pa30BaHMs PA3JIUYHBIX YPOBHEH. DJIEKTPOHHbIE
y4ueOHbIe TOCOOUSI MO3BOJISIIOT UHTEHCU(PUIIMPOBATH MpoliecC 00ydeHus, a
TaK)Ke MPEAOCTABISAIOT PAJl COBEPILIEHHO HOBBIX CPEJICTB U METOJOB 00Y-
YeHUsI, TaKUX, HAIpPUMep, KaK TUCTAHIIMOHHOE OOydeHHE B MHTEPAKTUB-
HOM pexkume. OYeBUAHO, YTO MPUMEHEHUE KOMITBIOTEPHBIX TEXHOJIOTHUIA B
npoliecce 00ydeHHUsI ONMpeAeaIuT TeXHoJiornio ooOpaszoBanusi XXI| Beka B
oOIIEM U B YaCTHOCTH ISl XMMHUYECKOT0, OMOJIOTHYECKOTO U IKOJIOTHYE-
CKOT0 00pa30oBaHUsI.

Bmecte ¢ tem, pa3paboTka W NMpPUMEHEHHUE AJIEKTPOHHBIX 00pa3oBa-
TEJIBHBIX PECYpPCOB — JOCTATOYHO HOBAs, JTMHAMHYECKH Pa3BUBAIOIIASCS
00J1acTh 3HAHUS, U € elIe MPEICTOUT CTAHOBIICHHUE U PAa3BUTHE JI0 YPOBHS
3aBEpPIIEHHBIX CHOPMUPOBABIIUXCA METOAOJOTUM, YTOOBI CTaTh MOJHO-
IIEHHOW WHGOPMAIIMOHHON W 0oOpa3zoBaTeabHOW TexHoJiorued. [losTomy
BONPOC O MPHHIMIAX U METOJaX MOCTPOEHUS, XPAaHEHUSI U MPUMEHEHUs
AIIEKTPOHHBIX YUEOHBIX MOCOOMII SBISETCS BaXKHBIM. B yacTHOCTH, 3TO Ka-
caeTcsl CTPYKTYPhI HOBOM TEXHOJIOTHH U PEATM3YIONINX €€ WH(HOPMAIIMOH-
HBIX CUCTEM.
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[Ipex e Bcero, CaeayeT ONpeAeTUTLCS B 00IACTIX IPUMEHEHUS DJICK-
TPOHHBIX 00pa3oBaTeNbHBIX pecypcoB. Ha coBpeMeHHOM 3Tarie CTaHOBUT-
CSl OYEBUJIHBIM, YTO KOMIIBIOTEPHBIC U TEIEKOMMYHUKAIIMOHHBIE TEXHOJO-
rud 3QpPEKTUBHBI KakK JJIs1 00Iel MOATOTOBKHU IIKOJBHUKOB M CIIEIMAJIN-
CTOB MO0 XMMUH, OMOJIOTUU U SKOJIOTHHU, TaK M JIJIs1 KAYeCTBEHHOU U orepa-
THBHOM MOATOTOBKHU CTICIIUAIUCTOB B Y3KUX 00JIACTSAX 3HAHUS.

Pelienue 3amad npuMeHEHHs 3JIEKTPOHHBIX 00pa30BaTENIbHBIX peECyp-
COB, a TaK)K€ HOBBIX MPOOJIEM, KOTOPhIC BOSHUKHYT B XOJ€ MPAKTUIECKOTO
MIPUMEHEHHUS HOBOW TEXHOJOTHH, JOJKHO MPOUCXOIUTh B paMKax WHTET-
PUPOBAHHON MH(pOPMALMOHHOW cpeapl. HeoO0XoauMocTh B HHTErpaiuu
CBsI3aHa C KOMIIJIEKCHOCTBIO peIllaeMbIX 3aj7ay, Korja U3MEHEHHE B Tapa-
MeTpax OJHOM 3aJa4M CYIICCTBEHHO BIIMSET HE TOJHKO HA BXOJHBIC JaH-
HbIE, HO M Ha aJITOPUTM pELICHHS Jpyrux 3aaad. M3 3toro ciemayer, 4yTo
OCHOBHBIM MPUHITUIIOM MMOCTPOCHUSI MH(POPMAITMOHHO-00yUaroIIel Cpeibl
JOJDKEH CTaTh MPUHIUI UHTETPUPOBAHHOCTH U UEPAPXUUECKOU OTKPBITO-
CTH.

Kaxapiii OJI0K cHUCTEMBl B 3aBUCUMOCTU OT HEpapXuu JOCTyMa J10J-
’EH OBITh OTKPBIT MO BXOJaM, BbIXOJlaM, a Tak)Ke JUIsl PEaKlMd Ha BHEIII-
Hue Bo3zeicTBus. Kpome Toro, He00X0auMo, 4TOOBI BCSI CUCTEMA B 1IEJIOM
MO3BOJIsIA I00ABIISITE HOBBIE OJIOKH, BKJIFOYAsl TaKUe, KOTOPBIE CHECIalb-
HO JJIsl 3TOM CUCTEMBI HE pa3padaThIBAIKCH.

BaxxHpiM BOMpOCOM SIBIISETCS BOMPOC O COCTaBe WH(POPMaIMOHHO-
obOyuaronieit cpeapl. Ha ocHOBe aHanu3a JUTEpaTypHBIX JaHHBIX U COOCT-
BEHHBIX HCCIIEIOBAHUN MOHO MPEJICTABUTH €ro CIEAYIOIHNM 00pa3oMm:
MpenoaaBaTeIb-ThIOTOP (KypaTop), 00ydaeMbli, aeKTpoHHas 6a3za (PpoH)
JAQHHBIX, CHUCTEMa YMpaBJEHUS JTAaHHBIMU U OOyueHHEM, OJIOK aHalu3a
JTaHHBIX.

Baxnyto posib B (QyHKIIMOHUPOBAHWK HH(POPMAIMOHHO-00yUYaroen
cpelbl UrpaeT ee odosouka. IpdekTuBHOE oOecneueHre padoThl Habopa
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB MO3BOJSET PEaAM30BaTh Clie-
OYIOIINE IPYNIbI (PYHKIIUK:

® BBoji, XpaHeHUE, NMPEJICTABICHUE B pa3InuHbIX (popmax (B TOM YuC-
Jie ¥ B TI€YaTHOM) 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

® O0ecnieueHre (YHKIIMOHUPOBAHUS, MEPECBHUIKU W MOAU(PHUKAIIUU
AJIEKTPOHHBIX O00pa30BaTEIbHBIX PECYPCOB M KOHTPOJUPYIOIMIHUX MPO-
rpamm;

® Perucrtpanus oopalieHui K pecypcam.
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OCHOBHBIM METOJIOM KOHTPOJISI, BUIUMO, CTAHET METOJ KOMIBIOTEP-
HOro TectupoBaHusa. Hamo OTMETHTBH, YTO BJIEKTPOHHBIE KOHTPOJIUPYIO-
II[Ue CUCTEMBI — OJTHO U3 IMEPBBIX MPUMEHEHUN KOMITbIOTEpa B 00pa3oBa-
HUM, B TOM YHUCJIE U B XUMHYECKOM. Kitaccnudeckas Teopusi TECTUPOBAHUSA
MO3BOJISIET OMEPUPOBATH C KOJUUYECTBEHHBIMH XapaKTEPUCTUKAMHU OOBEK-
TOB TECTUPOBAHUS, YTO OYEHb BAXKHO JJII CPABHUTEIIBHOIO aHalu3a IpU
pEIICHUN 3a7ad. YKa3aHHas TEOPUs U METOJMKA TECTUPOBAHUS HOJITOC
BpeMsl pPa3BUBAINCh B Oe3MaIlIMHHOM BapuaHTe. ONbBIT MOKa3bIBAET, UYTO
MH(POPMAITMOHHBINA TPOIECC MPU KOMITBIOTEPHOM TECTUPOBAHUM OTJIHYA-
ercst oT TpaauuuoHHOro. IloBbiieHne 3((PEKTUBHOCTH HCHOJIb30BAHUS
KOMITBFOTEPOB BO3MOKHO C IPUMEHEHUEM IIPOJTYMAHHONW TECTOBOM CXEMBI
M aBTOMATHYECKUM aHaJW30M DPE3yJbTaTOB TECTa IJIs IOJY4YECHUs Cpe3a
3HAHUM.

K 0co6eHHOCTSIM KOMIIBIOTEPHOTO TECTUPOBAHUS OTHOCSITCS:

® 0cobasi CTPyKTypa KOMIIBIOTEPHBIX TECTOB,

® 0co0as cucTeMa OICHKH ITPOXOXKICHUS TECTa,

® 0co0bIe CITOCOOBI MPETBSIBICHUS 3aJaHUI TECTa.

Bo3MoxHO Hcmonb30BaHue 00Jie€ CIOKHBIX KOHTPOJIUPYIOIIMX CHC-
TEM C IPUMEHEHHEM 3JIEMEHTOB rpaduku (HarmpuMmep, IOCTPOSHUE XUMH-
yeckux (popMyn u ypaBHeHUU peakiumii). Becbma 3(heKTUBHBIM U TIep-
CHEKTUBHBIM SIBJISIETCSI BKJIIOUEHHUE KOHTPOJIUPYIOMINX OJIOKOB B 00ydYaro-
IITUE CUCTEMBI.

OpnHoil W3 OCHOBHBIX (DYHKIMU WHGOPMAIMOHHO-00pPa30BaTEIHHOM
Cpenbl SBIAETCS MPEICTABICHUE DJIEKTPOHHBIX 00pa30BaTENIbHBIX PECyp-
COB M OIICHKA WX KadecTBa. KauecTBO 3JIEKTPOHHOT0 YUeOHHKA OTIpe/ie-
JISI€TCA LEIIBIM PSAOM MapaMeTpPOB:

® CIIOCOOHOCTBIO 00yYaTh;

® 5b(PeKTUBHOCTBIO 3aTpaT Ha €ro CO3JIaHHue MU caM IIpoliecc o0yue-
HUS;

® UHTETPUPOBAHHOCTHIO;

® HENPOTUBOPEUYUBOU CTPYKTYPOHU;

® 3G deKTUBHON CHCTEMOM MOUCKA U 0TOOpa HH(popMaInu;

® S5PrOHOMHUYHBIM HHTEp(delicoM (YUHUTHIBAIOTCS BCE MapaMeTphl dp-
TOHOMHKHU — OT IIBETOBOM TaMMBbI JI0 TPHEMIIEMOCTH I'padUuecKuX Mate-
pPHAJIOB U CTPYKTYPBI TEKCTOBBIX M TUIIEPTEKCTOBBIX JOKYMEHTOB).
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Kak yka3pIBajaoch BbIIIE€, COBPEMEHHOE COCTOSIHUE 3JIEKTPOHHBIX KOM-
MJIEKCOB — MYJIbTUMEIUHUHBIE 00yYarolue CUCTEMBI C AJIEMEHTaMU KOHTPO-
a5 3HaHui. CTpyKTypa HHPOpMalMd UMEET BUJ WM TUIIEPTEKCTOBOTO J10-
KyMeHTa, Wi 0a3bl JaHHbIX. CHUCTEMBbI KOHTPOJIS 3HAHUW B MOJI00HOM 00-
pa3oBaTeNIbHOM CpeJie UTrPparoT poJib JIMOO "KOHTpoJiepa" (IOMyCTUTh UIIH HE
JTOMYCTUTh K JaJbHEHIIIEeMy MaTepuaay MpU MPOXOXKIESHUH MPOMEKYTOU-
HOT'O TECTa), MO0 ThIOTOpa (YKa3bIBAIOT HA KOHKPETHBIN pasjiesl Marepua-
J1a, KOTOPBIM HEOOXOIUMO JTOTOJHUTEIBHO M3y4uuTh). CyllecTBEHHBIN d(-
(GeKT B €CTeCTBEHHOHAYYHBIX MUCIMIUIMHAX CJIEIYET OKHUIATh OT HCIOJb-
30BaHUsl KOMIIBIOTEPHBIX MOJENIEH C BU3yalIU3allMed MOTy4aeMbIX Pe3yJib-
TaTOB. DTO MO3BOJISIET COBMEIIATh WHTEPAKTUBHOCTh NMPUMEHSIEMBIX y4eO-
HBIX CPEJACTB C MOJUBAPUAHTHOCTHIO UX HUCIOJIB30BAaHUSA U MHOYXECTBEHHO-
CTBIO MOJY4a€MbIX PE3YJbTATOB MPU BHICOKOW HATJISITHOCTH TOCJIETHUX.

CTpykTypa npuMeHeHHsI COBPEMEHHOI'O 3JICKTPOHHOT'O Y4YeOHOIO
nocooust (0a3el AaHHBIX, (POHJIA) I MOAAECPKKHA YU4EOHOro Kypca BKIIIO-
YaeT CIAEAYIONINE pa3/Iebl:

® [lonpoOGHast hopmMyIHpPOBKA LEIH Kypca,

® CTpyKTypa LeJiei (M3BJICUeHUE 3HAHUM ),

® CTpyKTypa KpUTEpUEB (OCTPOCHUE CUCTEMBI KOHTPOJIS, B YaCTHO-
CTH — TECTOB),

® CTpyKTypa MpeabsaBiieHUs (CIEHapuil TpeabsBIeHUS OO0yYarolieu
uHdOpMaIUn).

Crnenyer cpa3y 3aMETUTh, YTO CTPYKTypa Iiejiel yueOHOro Kypca co-
BCEM HEe 00s3aTeabHO OYIET COOTBETCTBOBATH CTPYKTYpE DJIEKTPOHHBIX
oOpa3oBaTeibHBIX pecypcoB. [Io ogHOMY U TOMY K€ TEKCTy, Habopy Ipa-
(bUUeCcKUX MaTepUaioOB MOXKHO MOCTPOUTH HECKOJIbKO Pa3JIMYHBIX TPaCK-
TOPUN JOCTHMKEHUS LIENEN PA3JINYHBIX KypcOB. [IpakTuKa rmokassiBaeT, 4To
MOCTPOUTH DJIEKTPOHHYIO CUCTEMY TMOJJIECPKKH 00pa3oBaTEIIbLHOTO MPO-
1ecca ¢ XOpOIIMMU MOKa3aTeIsIMU KayeCcTBa, UCIOJIb3Yysl OJUH UCTOUYHUK,
3aTpyAHUTEIBHO. BMecTe ¢ TeM, CTOUT OTpaHUYUTHCS B 00beME BBOJIUMOMN
nHpopmaIuu — 000N 00BEM JOTOTHUTEIBHBIX JTaHHBIX OTPUIATEIHLHO
BIIMSAET HA TAKYI0 XapaKTEPUCTUKY, KaK U30BITOUHOCTh, a CJIEI0BATEILHO,
1 Ha 3(QPeKTUBHOCTH 00pa3zoBaTenbHOro npouecca. OJHUM U3 OCHOBHBIX
NPEUMYIIECTB 3JIEKTPOHHOTO TMOCOOUS Mepes TPAAUIMOHHBIM SBIISICTCS
BO3MOKHOCTh ONEPATUBHON MOJU(DUKAIMU, B COOTBETCTBUM C IUHAMUYE-
CKM M3MEHSIOUIMMUCS LEJISIMU M 3a7adyamu o0yueHus. Kpome toro, mpu
BBICOKOM YpPOBHE TEJICKOMMYHHUKAIMOHHBIX TEXHOJOTUA BO3MOXHO O0-
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pallieHre K HeJOCTAIoIIMM BHEUTHUM o0pa3oBaTesbHbIM pecypcam. [lo-
CTPOCHHE JIOKAJIBLHOTO BCEOOBEMITIONIETO MmocoOusi (B pamMKax ydeOHOM
JOUCHUILIMHBI) TpeOyeT CIUIIKOM OOJIBIIMUX 3aTpaT U 3a4acTylO CBSI3aHO C
MEPEBOJIOM B AJIEKTPOHHBIN BUJI CYHIECTBYIOIINX TEKCTOBBIX MATEPUAJIOB.
CymMMupysl CKazaHHOE, MbI MOKEM YTBEpIKIaTh, YTO HA COBPEMEHHOM
JTane pa3BUTHUS MPEANOYTUTENIbHEE CO3/1aBaTh HEOOJBIINE MO O0BbEeMY
ydeOHbIe MOCOoOUs, KaJ10€ M3 KOTOPBIX MOCBSIIEHO M3YUYCHHIO Y3KOU M
CTPOTO OYEPUEHHOUN TEMBbI M OPUEHTHUPOBAHO Ha PEIICHHE 00pa30BaTEIIb-
HOM 3a7a4u, TPYAHO MPEJCTABISIEMOI B KilacCUuueckoil OyMaxkHoi (opme
(InHaMuKa, riIyOuHa, CBA3M), IMOO KOMIIOHOBATh UX M3 JIOCTATOYHO Orpa-
HUYCHHBIX M HE3aBHUCHMBIX 05I0KOB. [locnennee mo3pomsieT GopMUpOBATH
MHANBUAYATbHYI0 00pa30BaTeIbHYI0 TPACKTOPHUIO MPU HEM3MEHHOCTHU KO-
HEYHOH 1IeJIi Kypca. MexXnpeaMeTHbIe CBA3U, 0€3 3HaHUS KOTOPBhIX TTOHU-
MaHUE U3y4aeMOW TeMBbI 4acTO HEBO3MOXHO, cleayeT 0hOpMIISTh B BHUJIE
CCBUJIOK Ha JIPYyTHU€ PECYPCHI, CIIEUATbHO MOCBSIICHHBIE TEME CCHLIKH.

1.3.2. PecuoHasibHOe U HaUUOHaJsIbHOe
UHghopMayuoOHHO-06pa3zoeamesibHOe NMPOCMPaHCMeo
Ha 6aze MHmepHem-mexHosnozul

PaccMoTpuM mipobiieMy 3JIEKTPOHHOM cpelbl oOpa3oBaHHs B 0Ooliee
IITUPOKOM aCTIEKTE — JOCTYH K MPOTPAMMHBIM U MH(POPMAIIMOHHBIM 00pa-
30BaTEIbHBIM pECypcaM B PErMOHAIBHOM U JIa)K€ HAIMOHAJILHOM MacIlITa-
0e. B HacTos1Iee Bpems MpeacTaBiIseTCs OY€BUIHBIM, UTO HEOOXOAUMBIM
YCJIOBUEM CYIIIECTBOBAHUSI CUCTEMBI HEMPEPHIBHOTO, OTKPHITOIO 00pa3o-
BaHUS SBJISIETCS (POPMUPOBAHUE €UHOTO 00pPa30BATEIBHOTO MPOCTPAHCT-
Ba, B YaCTHOCTHU B pEerHoHAJIbHOM Maciiutabe. B maHHoM pasjene paccmar-
pUBaETCA OJWH U3 CYIIECTBEHHBIX KOMIIOHEHTOB ATOTO UPE3BBIYANHO IIIU-
POKOTO MOHSTHS — AJIEKTPOHHAs cpefa, Oa3upyroascss Ha COBPEMEHHBIX
MH()OPMALIMOHHBIX U TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUAX. BecemupHas
KOMIIBIOTEPHAs CETh, CIOKUBINASCA B KOHIIE XX BEKa, 3HAUUTEIIHHO JIE-
MOKpaTHU3UpOBaia MpoIiecc J0CTyna K HHGOPMAIMOHHBIM pecypcam U 00-
MEH 3HaHusAMU. [[puMeHeHre COBPEMEHHBIX JOCTHXKEHHM B 00JIACTH WH-
(GbOpMalIMOHHBIX TEXHOJIOTUM MO3BOJISIET CYIIECTBEHHO MOBBICUTH d(Pdek-
TUBHOCTb TPOIECCOB HMHTETpalvd B cdepe oOpa3oBaHUs, B TOM YHCIIE
CpeaHel 1 BBICIICH CTyleHer 00pa3oBaHms, TOCIEBY30BCKOM MOATOTOBKH.

OpnHolt u3 npoOseM, KOTopasi Ha CErOAHSIIHUN JIEHb YCIEIIHO pellia-
eTcsi Ha 0a3e MCIOJIb30BAHUS COBPEMEHHBIX MH(GOPMAIMOHHBIX U Tele-
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KOMMYHUKAIIMOHHBIX TEXHOJOTUM, SIBJsIETCS o0eclevyeHue nmpemnojaaBare-
Jei U pyKOBOAMTEIEH 00pa30BaTEIbHBIX YUPEKICHUN aKTyaJbHOM
yIpaBJIeHYECKOH M MeToanveckod uHPpopmauuen. [Ipumepom mMoxeT
cinyxkuth cepeep WWW.INFORMIKA.RU, npencraBiasitolinii akTyaanu3u-
POBaHHYIO YIIPaBJIECHYECKYIO0 M oOpasoBaTesbHyr0 uHpopmanmio. OH co-
JIEPKUT TaKKEe CHCTEMY CCHUIOK Ha ApPYyrue oOpa3oBaTebHBIE PECypChI
poccuiickoro MHTEPHETa, B yacTHOCTH CaliThl pOCCUUCKUX BY30B, Y MO
no xuMud U Jp. CiaeayeT OTMETUTh PacpOCTPAHEHHBIE MTOUCKOBBIE CHC-
teMbl ("Yandex — Haiimercs Bce'), MO3BOJISIONIME IOJH30BATENI0 HANWTH
MHOTY€ MH(QOPMAIMOHHBIE MaTepUaibl, 00ECIEUNBAIOIINE MMOJITOTOBKY U
MOJJICPIKKY y4eOHOTO TpoIiecca.

Onnako cepBuc u uHbopmanus, mnpenacrarieHHbie B INTERNET,
chopMupoBaHbI SIBHO HEJAOCTATOYHO. YueOHas wuH(oOpmalus BCe K€ He-
MHOTOYMCJICHHA, Pa3pO3HEHHA U CIa00 CHCTeMaTH3UpOBaHA. 3a PEAKUM
UCKJIIOYEHHEM MH(pOPMaLMs Ha caliTax HE OOHOBISIETCS TOJIaMU, a €€ aK-
Tyaau3alus HOCUT 3MU30IMUYECKUIN XapaKTep.

JucranimonHoe oOpazoBanue ¢ ucnonb3zoBanuemM MHTEPHET-Tex-
Hosioruii u npumenenrie HUT B yueOHOM nporiecce npeabsBISET 0COObIE
TpeOoBaHUA K y4eOHBIM Kypcam. PaKTHUECKH KOHKPETHBIN y4eOHBINA KypC
JOJDKEH UCTOJIHATH POJIb MPEIMETHOM 00pa3oBaTEIbLHONU Cpejbl, oOecrie-
YUBAIOIICH aKTHBHOE ydyacTue oOy4aeMoro B y4eOHOM IpOIleCCe U CIO-
coOcTBytO1IEH (HOPMUPOBAHUIO JIOTUKHM JUCIUIUIMHBI KaK 4acTU MBICITHU-
TEJILHOTO TIpoliecca cTyjieHTa. KpoMe Toro, cTpykrypa, uartepdeiic u un-
dbopmaImoHHOE HAIMOJTHEHUE TOJDKHBI YCUIIMBATH 00pa30BaTEIbHbIE MOTH-
Baluu. HecoMHEHHO, BaXKHBIMU MPEICTABIISIIOTCS BO3MOKHOCTH CAMOKOH-
TPOJISL U KOHTPOJISI YCBOEHUsI yUeOHOTro Matepuaia co CTOPOHBI Mpernoaa-
BaTENsl C HUCIOJIb30BAHUEM COBPEMEHHBIX TEIEKOMMYHUKAIMOHHBIX TEX-
HoJIoTuH. Pa3znuyHblil ypoBeHb YYEOHBIX KYypCOB MpPEIIOJIaraeT pas3iifd-
HYIO CTPYKTYPY U (POPMBI IPEACTABIISIEMBIX YU€OHBIX MATEPHUAIIOB.

HOlelleHue RnOJIHOZ0 06pa303auuﬂ

[To pyHmameHTaIbHBIM CTAaHAAPTHBIM KypcaM: MPEACTaBIISIOTCS KOM-
MCHTApHUH W TOSCHEHHUS K yUCOHHKAM, pacIIdpeHHe OTACIBHBIX ITOJI0MKE-
HUN, METOAMYECKHE TocoOus W ykazaHus. OO0s3aTelbHO CYIIECTBOBAHUE
CHCTEM CaMOKOHTPOJIS (HAaIpuMep, TECT C BO3BPATOM B CIydae HEMPABHIIb-
HOI'0 OTBETa B pazjeil MaTepualia, Jarliero HeooXoaumMyw HHGOPMAIIUIO,
WM CCBhIIKA Ha COOTBETCTBYIOIIMK pa3zell CTaHAapTHOTO ydcOHMKa). Ile-
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PHOIMYECKOE MPOBECHUE CEMUHAPOB B BUAEC KPATKOCPOUHBIX TelIeKOH(De-
peniuid. Ilepuoamdeckoe HWHTEPAKTUBHOE OOINEHUE C IIperojaBaTesieM
(KOHCYJIbTAIIUM W KOHTPOJbHBIC 3amaHus). Crenuanu3upoBaHHBIE Oa3bl
JTAHHBIX, OPUEHTUPOBAHHBIC HA BBIMOJIHEHUE YUCOHBIX 3aJIaHUM.

Cneukypcol

Te3nucHoe W MOTHOTEKCTOBOE IPEICTaBIICHUE, COMYTCTBYIOIIAS WH-
dbopmanronHas 6a3a (cama nHGOpMAIUs WIM CUCTEMA CChIIOK Ha HEe), Me-
TOAMYECKHE MocoOus U ykazaHus. CylliecTBOBAHHE CUCTEM CAMOKOHTPOJISL.
[lepronnueckoe NpoBeICHNE CEMUHAPOB, KAK OYHBIX C COOTBETCTBYIOIIUM
COINPOBOXKJICHUEM, TaK U B BUJE KPATKOCPOYHBIX TeleKoH(pepeHuuil. [le-
PHOJIMYECKOE UHTEPAKTUBHOE OOILIEHUE C MpernoaaBaTesieM (KOHCYJIbTalluu
Y KOHTPOJIbHBIE 3a/1aHMs1). BBINOHEHWE CaMOCTOSATENbHBIX 3aaHUI (IKBU-
BaJICHT KYpCOBBIX WJIU Ooisiee Meiakux padot). Habopy TeM u 3aannii coot-
BETCTBYET MH(popManmoHHas 0a3za (WK cucTeMa CChUIOK). OrpaHMueHHOe
YUCJI0 KOHCYJIBTALMI C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Cucmema Konmponsn

KoOHTpOIIb OCYIIECTBIIAETCA HA CEMUHApaXx 0 pPe3yabTaTaM BBIIOJIHE-
HUSI CAMOCTOSATENIBHBIX 3aJIaHUM, IPU MHTEPAKTUBHOM OOILIEHHHM U Ha BHU-
JNEOKOH(EepEeHINIX-7K3aMeHaX. BO3MOXKHO HCMOJIb30BaHUE TECTOBBIX MeE-
POIIPUSATHH.

Ooyuenue na omoenbHbIX Kypcax

Te3ncHoe M MOTHOTEKCTOBOE MPEICTABICHHE, COMYTCTBYIOIIAs WH-
dbopMarmonHas 6a3za (MH(QOpMalMsA WM CUCTEMa CCHUJIOK Ha HEE), METO-
IUYECKUE TTOCOOMS U yKa3aHWA. AHAJIOTHYHAs BBIIIEYKa3aHHOMY CHCTEMa
KOHTPOJISL.

OTMeTuM, 4TO KaK MPU KIACCUUECKOM, TaK W MPU ONMHUCAHHOM BHIIIIC
croco0e o0pa3oBaHHs OTPOMHOE 3HA4YCHHE HUMeeT HHGOPMAIMOHHOE U
MeToandeckoe obecredeHne kKypcoB. OTcrofa cieayeT HeoOXOIUMOCTh
CYIIECTBOBAHUS PACHPENCICHHBIX HWH(POPMAIMOHHBIX M METOJAMYCCKUX
pECYpPCOB € 00I1Iei KOOPIUHAIIUECH.

Hpyroil 0COOEHHOCTBIO CETOAHSIIHEN JIEKTPOHHON CPeabl CUCTEMBI
oOpa3oBaHusl SBIAETCS ammaparHas W KOMMYHHKAIIMOHHAs OOecIeyeH-
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HOCTh IIPOLIECCOB 00pa30BaHUsg B OCHOBHOM B KPYIIHBIX M CPEIHHUX Hace-
JICHHBIX MyHKTax. To ecTh MHPOPMALIMOHHAS AJEKTPOHHAS COCTABIISIIOIIAS
00pa30BaTEIHLHOTO MPOCTPAHCTBA UMEET CEroAHs BUJ "KPYMHOSYEHUCTON"
CETH, B 3HAUUTEIIbHOW Mepe cl1ad0 aKTyalIu3UupOBAHHOM.

B TO € BpeMs HCIOJIb30BAaHUE COBPEMEHHBIX MH(GOPMAIIMOHHBIX H
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTHH MO3BOJISIET PEIIUTD LEJIbIA PAIT CY-
IIECTBYIOLIMUX 00pa30BaTENbHBIX MPOOJIEM.

Onna U3 CyIIECTBYIOIIUMX MPOOJIEM — pa3pbiB YPOBHSA MOATOTOBKHU
IIKOJLHUKOB C TPeOOBAaHUSMHU BBHICIIETO 00Opa3oBaHUs K 0a30BOMY YPOB-
HIO TMOJITOTOBKH CTYIE€HTOB. OCOOEHHO OCTpO 3Ta mpodiema CTOUT s
BBITTYCKHUKOB IIIKOJ MaJIbIX HACEJIICHHBIX MyHKTOB (B TOM YHCJIC B CEJb-
CKOM MecTHOCTH). HemanoBaxkHbIM SIBIIIETCS MH(POPMAIMOHHBIN aCMEKT
pabOThI C TATAHTIUBBIMU JE€TbMU: 00€CIIEYEHUE UX HEOOXOJUMBIMU y4eO-
HBIMU, HaY4YHO-TIOMYJISIPHBIMA U HAy4YHBIMU JaHHBIMH. BechbMa akTyasb-
HBIM CJEAYEeT CUUTATh 00ECIeUeHUE MeIaroroB peruoHa METOaUYeCcKo 1
y4eOHO-HAy4YHOU MH(pOpMAlLKEll, KaK 10 €CTECTBEHHOHAYYHbIM, TaK U IO
T'YMaHUTAPHBIM JUCHUILUIMHAM, MPOBEJACHUE MPOLEAYP HUX MEPENOATrOTOB-
K1 B cepe HCIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHMH OOpa3oBaHUs C
y4acTHEM BEIyIIMX ChenrainuctoB. Oco00Oro BHHUMAaHUS 3aCIIyKUBAET
IPUMEHEHHUE COBPEMEHHBIX HH(OPMAIIMOHHBIX W TEJICKOMMYHHUKAI[UOH-
HBIX TEXHOJIOTHM B IIKOJILHOM Y4e€OHOM MpOIecce MPH MpernoJaBaHuu ec-
TECTBEHHOHAYYHBIX U T'YMAaHUTAPHBIX JAUCUUILIAH, MOCKOJIbKY 0€3 3TOro
HEBO3MOXKHO IIMPOKOMAclITaOHOE (YHKIIMOHUPOBAHUE PETrHOHAIBHOTO
nH(OpMaAIIMOHHO-00pa30BaTEIHLHOTO TPOCTPAHCTRA.

VYka3zaHHbIE BbIIIE MPOOJEMbl MHTETPALIMM U CO3/IaHUSI CHUCTEMBbI He-
NpephIBHOTO 00pa3oBanus (HEOOXOIUMOCTh MOBBIIICHUSI KA4eCTBA MTKOJh-
HOTO 00pa30OBaHMsI, CHIDKEHHE pa3pbiBa MEXKIY 00Opa3oBaHHWEM pa3IMYHBIX
YPOBHEH) TpeOYIOT IPUMEHEHHS COBPEMEHHBIX METOJIUK IMPEIIOIaBaHus, B
TOM YHUCJIE€ IIUPOKOTO MCMOJIB30BAHUS COBPEMEHHBIX MH()DOPMAIIMOHHBIX U
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJOTUN (B TPAAUIIMOHHBIX U HETPAIUIIMOH-
HBIX cpepax oOpazoBaHusi). ITO CBA3AHO, C OJHOM CTOPOHBI, C MPUBJICYE-
HUEM BEIYIIMX CHEIUAINCTOB PErMOHA K PEIICHUI0 3TOW MPOOJIEMBI, C
IPYTOU — C PACIIMPEHHBIM JOCTYIIOM K COBPEMEHHOW METOAWYECKOU, Ha-
YYHOU U yueOHOM MH(OpMaLIMU MEAaroroB M y4aluxcs BCero peruoxa.

OgHuM M3 MOAXOJOB K PELICHHIO MOCTABJIEHHBIX 3a/ay SIBISAETCS
¢opmupoBanue U GyHKIMOHUPOBAHUE HA 0a3e COBPEMEHHBIX UHQOP-
MAaIlMOHHBIX U TEJIEKOMMYHUKAIMOHHBIX TEXHOJOTHII 00pa30BaTe/IbHOIO
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NMPOCTPAHCTBA PErMOHA HA OCHOBE MHTEIPAMM IIKOJIA — YHHUBEPCH-
TeT.

CtpykTtypa um cucreMbl (QYHKIIMOHUPOBAHUS 0O0pa30BaTEIBHOTO
IPOCTPAHCTBa, OTBEYAIOIIME TPEOOBAHUAM MAaCIITAOUPYEMOCTH U THUpA-
KHUPYEMOCTH, BKIIFOYAIOT B Ce0s:

® UHPOPMAITMOHHO-PECYPCHYIO  KOMIIOHEHTY,  TOJJIEPKUBAIOILYIO
pacrpejiesieHHbIe 0a3bl JAHHBIX METOJUYECKON U yuyeOHOU nH(popMaIuei,
00eCneunBalONy0 OYHBIM M YJAJCHHBIM JOCTYN K XpaHUMBIM MaTepHa-
JaM;

® METOJAMYECKYI0 KOMIIOHEHTY, KOTOpasi MpeACTaBisgeT coOoW pac-
npe/ielieHHbIe BUPTYyalibHbIE Ja00paTOPUH MO BOIPOCAM pa3pabOTKH, BHE-
JIPEHUS U aJlanTalliid HOBBIX CPEJCTB 00yUeHUs, 00pa30BaTEIbHBIX TEXHO-
JIOTUI U CUCTEM TECTUPOBAHUS B CHUCTEME CPEIHEro oOpa3oBaHUsSI HA OC-
HOBE MHTETPAIUH IIKOJIa-YHUBEPCUTET;

® OpPraHU3alMOHHYI0 KOMIOHEHTY, K (DYHKIUAM KOTOPOW OTHOCHUTCS
OpraHu3alysl MPOIECCOB MEPENOJrOTOBKM U OOYyYEHHUs] C OYHBIM U yJa-
JICHHBIM JIOCTYIIOM.

Takast oOpa3oBarenbHas cpefia NPe/ICTaBISIET COO0M MPOCTPAHCTBEHHO
pacrpeiesieHHYI0 CTPYKTYpY, 0a3UpyIONIYIOCs HA HECKOJIBKHUX TUIOIIAIKAX,
WHTEPAKTUBHO B3aUMOJICUCTBYIONIUX MEXIY COOOM IMpHU MOMOIIU COBpE-
MEHHBIX UH()POPMAIIMOHHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTHIA.

Peanu3zanus mogo0HON yHUKAIBHON CTPYKTYpHI B SIpocjiaBCkOM pe-
THOHE BO3MOJXKHA, 0Jaroaapsi BBICOKOMY YPOBHIO Pa3BUTHS 00pa3oBaTeb-
HBIX KOMIIBIOTEPHBIX ceTed. ba3oBbIMU 0OBeKTaMU HHPOPMAITMOHHO-
00pa30BaTEIHFHOTO MPOCTPAHCTBA 00JACTH, 00CCIIEUHNBAIOINMHI HHTETpa-
IUI0 CPENHEH M BBICIICH CTymneHel o0pa3oBaHUs B PETHOHE, SBISIOTCS
Yuusepcurerckuil nueHtp Uurepner (Apl'Y) u 'ocynapctBennoe oOpaso-
BaTelibHOE yupexaeHue fApocnaBckoil oomactu — LleHTp AMCTaHIIMOHHOTO
00y4YeHHUS ITKOJILHUKOB.

PazButne SpocmaBCckoM permoHaIbHOM OMOPHOU CETH aKaJeMHUYECKO-
ro, HAy4YHO-HCCJIEA0BATEIbCKOr0 U 00pa30BaTEIbHOTO HAMPABIEHUN OBLIO
HA4yaTo B KOMIBIOTEPHOM LIEHTPE SPOCIaBCKOrO rocyaapCTBEHHOTO YHU-
Bepcutera uM. IL.I. Jlemunosa B 1994 rony, 61arogapsi npuHsITomMy K (hu-
HaHcupoBaHuto Poccuiickum @ongom dynnameHTanbHbix MccnenoBanui
npoekty Spl'Y N 94-01-01783 "Co3nanue nepBoi ouepeid peruoHalIbHO-
ro ¢parmenta 0a30BOI ceTU Mepeaadyu JaHHBIX U KOMIOHEHTOB JIOTHYE-
ckoi cetu mHpopManMoHHBIX pecypcoB". Jletom 1995 roma B fpocnas-
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CKO# 00J1acTH OBLT OCYILECTBIICH IJI00abHBIN POPHIB B 001aCTH MHMOP-
MaTu3alMyd M CO3JaHusd WH(OPMALMOHHOIO HAay4YHO-00pa30BaTEIbLHOTO
MPOCTPAHCTBA C pealn3alueil mporpaMmsbl, (puHaHCUpyeMor MexyHa-
poaubiM Hayunsim ®@ongom (dbonaom xopxkaa Copoca). Ha 6aze Spo-
CJIIaBCKOT'O TOCYHHUBEPCUTETA OB CO3/IaH IIEHTP yIPaBJICHUS CEThIO — He-
Kasi y370Basi TOUKA MayTHHBI, HUTH KOTOPOU CBSA3ATU IIKOJIbI, OOJIbHUIIHI,
BY3bl, OMOJIMOTEKH, MY3€H, YUPEKICHUS TOCyAapCTBEHHON BJIAcTU U Me-
CTHOT'O caMOyIlpaBjeHus. B HacTosuiee BpeMs YHUBEPCUTETCKUN LEHTP
HNurepuer Apl'Y sABnsercs KpynHEWIINM Y3JI0M TEIEKOMMYHUKALUUW U
PECYPCHBIM LIEHTPOM B 00JIACTH BBICIIEr0 0Opa30BaHMS U HAYKH.

[leHTp AMCTAHUUMOHHOIO O0y4YeHHMsl IIKOJbHUKOB JlemapraMeHnTa
oOpa3zoBaHusl AAMHMHUCTPauu SIpociaaBCcKkoil 00J1aCTH SBJISACTCSA rOCY-
JAPCTBEHHBIM YUPEXKJIECHUEM JIOMOIHUTEIBHOTO 00pa30BaHus, OCYIIECTB-
JSIOIIMM OYHOE M JUCTAHIIMOHHOE OOyYEeHHE IIKOJHHUKOB MpeaIMeTaM
IIKOJIbHOTO M BHEMIKOJBHOIO HHKIIOB C HCHOJb30BAHUEM BBIYMCIIUTEID-
HOM TEXHHMKU M KOMIBIOTEPHBIX T€IEKOMMYHUKauuil. L{leHnTp siBnsgercs ¢e-
JepaabHON SKCIEPUMEHTAIBHON TII0IaAKo MuHuCTEpCTBa 00pa3oBaHUs
u Hayku P® mno ompeneneHuo v anpoOamnr OCHOBHBIX HAINpPaBJICHUN pa3-
BUTHUS U PACIIPOCTPAHEHUSI COBPEMEHHBIX TEXHOJIOTHM B CHCTEME CPEIHE-
ro oOpa3zoBaHHUs.

OyHKIIMOHUPOBAaHUE OO0IIEro 00pa3oBaTEIHLHOTO MPOCTPAHCTBA OCY-
HIECTBJISCTCSA MPHU AKTUBHOM B3aWMMOJICWICTBUM KaK C JAPYTHMMHU BYy3aMHu U
HAYYHBIMU YUPEKJIECHUSIMU PETUOHA, TaK U C OMOPHBIMU (0a30BBIMH) IITKO-
JaMH, CO3JAaBAEMBIMHU B PAOHAX PETrMOHA. Y Ka3aHHbBIE IIKOJIBI SIBIISIFOTCS
pallOHHBIMU PECYPCHBIMU LIEHTPAMH M OOECIEeYMBAIOT JOCTYN K HHGDOP-
MaIlMy HE TOJBKO JUISl y4alluxcs, MeJaroroB, POJAUTENECH, HO U CEIIbCKOTO
COLIMYMa B LIEJIOM.

Pemrenne nHpoOpManmoHHO-METOIUYECKUX U 00pa30BaTENbHBIX IPO-
0JieM BO3MOXKHO KaK C IMPUMEHEHUEM TPAJAUIIMOHHBIX TOAXOJI0OB (OYHBIE
KOHCYJIbTAIlMU, TEPENOAroTOBKa ¢ MPUMEHEHUEM COBPEMEHHBIX HH)Op-
MaIlMOHHBIX TEXHOJOTHUM, pacpoCTpaHEHNE METOUYECKOU, YUCOHOU JIn-
TEepaTyphl U Jp.), TaK U IPU YAAJIECHHOM JIOCTYIE€ K METOJUYECKUM U yueO-
HO-Hay4HbIM pecypcaM. [lociennee, mpyu HAIMYUU COOTBETCTBYIOLINX JIM-
HUN CBSI3M U 00OpYyHOBaHUS, MO3BOJISIET peuiaTh NpoOJIeMy TEPPUTOPHU-
aTbHOW YJAJICHHOCTH IMPENOJaBaTEICd U YYEHHUKOB OT METOJUYECKUX,
y4eOHBIX MAaTEPUAJIOB U OT BEAYIIMX CIEIUATUCTOB B 00JIACTH Pa3TUYHBIX
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chep obpazoBanus. Kpome T0oro, MUHUMHU3UPYIOTCS OTPAHUYEHUS MO pa3-
HOOOpa3uIo 3ampoCcoB U (HaKTOPy BPEMEHHU.

Jns BeIMOSHEHUST 3THX (YHKIWA WH(POPMAITMOHHOW KOMITOHEHTHI
npousBoAuTCca (hopMHpoBaHUE 0a3bl METOJUYECKUX, YUEOHBIX MaTepua-
JIOB IO TYMaHUTAPHBIM U €CTECTBEHHOHAYUYHBIM HAIMPABJICHUSIM, CO3aHNE
cpenbl ux 3(HEKTUBHOTO XPaHEHUSI U UCIIOIb30BaHUS, 00€CTIEUeHUE BO3-
MOXHOCTU WHTEPAKTUBHBIX M HE MHTEPAKTUBHBIX 3aMPOCOB K BEIYIIUM
cnenranuctaM. Oco0o ciaeayeT OTMETUTh HEOOXOAMMOCTb MPUMEHEHHS
() PEKTUBHBIX METOJIOB BU3YyaJIM3allUM U MOJICIUPOBAHUS B MPEICTABIIsC-
MBIX Y4€OHBIX MaTepHaiax, 4To MOBbIAET UX 3(PPEKTUBHOCTH B 00pa3o-
BaTEJIbLHOM IpOIIecCe.

B pamkax peanuzand METOJWYECKONW KOMIIOHEHTBHI IPOUCXOJUT
dbopMUpOBaHUE PACTIPENICIICHHBIX JIA0OPATOPU, CHEUUATIUIUPYIOIINXCS
Ha CO3/IaHUM U MOJEPHHU3AIMU PETHOHAIBHBIX PECYPCOB, aJanTallui U aK-
TyaJau3alyy CylEeCTBYIOIIHX.

1.4. OcobeHHOCTHN peanu3auum
3JIeKTPOHHbIX KYPpCOB XMMNYECKOU, ONOSTIOrM4ecKomn
N 3KOJNTOrMYeCKOWU TeMaTUKMu

Bonpocs! npencraBiieHus JIEKTPOHHBIX KYPCOB XMMHUYECKOU, IKOJIO-
IMYECKON M OMOJIOTMYECKOW HAIMpaBJIEHHOCTH B Pa3IMYHBIX (Qopmax (B
TOM YHUCJI€ U OTKPBITHIX, PEAIU3yEMBIX B PEKUME YJAJEHHOrO JOCTYIIA)
oOpa3oBaHus ABJISIOTCS BECbMa HEMPOCTHIMU. 3HAUUTEIbHAS YaCTh JIHC-
[UIUIMH YKa3aHHBIX KYpPCOB CBSA3aHa C MPUOOPETEHUEM MPAKTUYECKUX Ha-
BBIKOB XMMHUYECKOTO U OMOJOTUYECKOr0 SKCIIEPUMEHTOB (HarIpuMep, mpo-
BEJICHUE XMMUYECKUX IMPOILECCOB, KOTUYECTBCHHBIN XUMUYECKUN aHAIIN3,
00paboTKa XUMHUYECKUX U OHUOJOTHMYECKUX Mpod u jp.). [lo-Buammomy,
3HAYUTEIbHASI YacTh AKCIEPUMEHTAIBHBIX Pa3/ICIOB XUMUU U OHOJIOTUU
HE MOXET OBITh TMpEJCTaBICHA B AJIEKTPOHHOU Cpejie, XOTSA CYIIECTBYIOT
MMOJIXO/bI, CBSI3aHHBIE C BUPTYAJIbHBIM MPAKTUKYMOM. Bompocsl nocneaHe-
ro, IPUMEHUTEIBLHO K KypcaM XMMHYECKOW U OMOJIOTMYECKON HalpaBJICH-
HOCTH, MBI paccMOTpuM Mno3aHee. OQHaKO MPUOOPETCHUE HABBIKOB MpaK-
TUYECKON PabOThl C peaibHOM anmapaTypold CTaBUT BOMPOCHI J1abOpaTop-
HOT'O MPAaKTUKyMa, HEOOXOJMMOCTh €ro HCIOJIb30BAHUS B y4EOHOM IIPO-
necce. Hanpumep, HUKakass KOMIIBIOTEpHAs CUMYJISIIHS OPOIECcCa TUTPO-
BAHUSI HE 3aMEHUT HABBIKOB MPOBEJICHUSI €r0 CO CTEKJIIHHBIMU MpUOOpa-
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Mu. Takke BCKPBITHE PEabHOTO OHMOJIOTUYECKOTO OOBEKTa HE MOXKET
OBITh 3aMEHEHO HAaOOPOM KapTHHOK, TaK KaK HE J1aeT HABBIKOB OOpaIleHUS
C COOTBETCTBYIOIIUM MHCTPYMEHTOM. TO ecTh mpumeHeHue uHbOopMalu-
OHHBIX TEXHOJIOTUM B mpollecce OOyUEHHs] HE MOXKET MPEAOCTaBUTh KOP-
PEKTHYIO 3aMEHY TaKTUJIbHBIX HABBIKOB DKCIIEPUMEHTA, YTO BeChMa CyIIle-
CTBEHHO JIJIsI OMOJIOTHYECKOTO U XUMHYECKOT0 00pa30BaHMs.

[Tosromy npumenenne HUT niist ocymiecTBiieHus: yueOHOro npoiecca
HanOosee 3pHEKTUBHO MPH JIECKTPOHHOM MPEICTABICHUN TEOPETUUECKUX
BOIIPOCOB M HEKOTOPHIX IKCIEPUMEHTAIBHBIX MPOOJIEM B BUJIE UMUTAIIHU-
OHHOTO (BUPTYaJIbHOTO) MPAKTUKYMa.

[Ipu sTOM creayeT OTMETHTh, YTO METOJbl NMPUMEHEHHUS HOBBIX HH-
(bopMalIMOHHBIX U TEJICKOMMYHHUKAITMOHHBIX TEXHOJOTHUH B 0Opa30BaHUM
70 CUX MOp OCTalOTCS MNPEAMETOM MHOTOYHUCIECHHBIX JUCKYCCUU. 3ayac-
TYI0 KOMITBIOTEPHBIC TEXHOJOTUM HE MPUBHOCAT HUYETO MPUHIMIHATIBLHO
HOBOT'O B IIPOIIECC MPENOAaBaHusl, KPOME HEKOTOPOU BHEIIHEN 3P (HEKTHO-
CTU U KOMITAKTHOCTH MH(POPMAIMOHHBIX MAaTEPUAIOB. ITO OTHOCUTCA K
AJIEKTPOHHBIM BapUaHTaM TEKCTOBBIX MaTEpHUaAIOB, Ipa)UueCKUM JaHHBIM,
KOTOPBIE€ C YCIIEXOM MOTYT OBITh MPEJCTABICHBI Ha OyMa)KHOM HOCHUTEIIE
(4TO, KCTATH, YIPOMAeT paboTy ¢ HUMH). OCHOBHAS K€ e TPUMCHCHUS
KOMIIBIOTEpPA COCTOUT B TOM, YTO OH, B OTJIMYME OT KHUTH, — MPUHIIUIIN-
aJbHO HOBBIN MHCTPYMEHT. J[Ji €ro uCnoyib30BaHUs HYyKHA UHAs METOI-
Ka, UHbIE TIPUEMBI U CHelUaIbHble TporpaMMsbl. [Ipu 3TOM HEOOX0IUMO
YUYUTBHIBATh Pa3HOE BOCIPUSITHE YETOBEKOM MH(OPMAIUU C JINCTA U C MO-
HUTOPA.

CTouT BBIICIUTh BU€0- U AHUMHUPOBAHHbIE JaHHbIE, KOTOPHIC JACH-
CTBUTEJILHO MOBBIMAIOT 3P(HEKTUBHOCTh YUEOHOTO Mpolecca MpUu Ux Mpu-
MeHeHUH. OJIHAKO OTPHIBOYHOCTh WX MCIOJIb30BaHMS, OTCYTCTBUE WHTE-
PaKTUBHOCTH, MOJUBAPUAHTHOCTH PE3YJIbTATOB HUBEIHUPYET SDPEKT uX
BO3JICUCTBUA HAa O0Oy4aeMOTo, W 3TO, MOXKalyh, Hauboyiee CYIIECTBEHHO.
[IpocTtoe mpuMeHeHHe OrpaHWYEHHOro (IMyCTh U JOCTATOYHO OOJBIIOIO)
Yuclia HEMEHSIOIUXCS (PparMEHTOB 3aBEAOMO CYKA€T BO3MOMHOCTH OC-
BOCHUSI MaTepuaia, MIOHUMaHusl BHYTPEHHUX 3aKOHOMEPHOCTEHN MPOIIECCOB.

CyuiecTByIOT NpoOsieMbl MpeacTaBlieHus: B MHGOpPMaAMOHHO-00pa-
30BaTeIbHOM MPOCTPAHCTBE U TEOPETUYECKUX ACMEKTOB XUMHH, IKOJIO-
rud U Omosioruud. C OJTHOM CTOPOHBI, UMEETCSI OTPOMHOE KOJUYECTBO
y4€OHHMKOB, METOJMYECKOU JIUTEPATyphl MO TUM AUCIUIUIMHAM, C JPY-
roif — TpeOyroTCs pa3bICHEHUS M KOMMEHTApUU MPENOoJaBaTesiss K HUM.
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DTO CBSA3aHO C T€M, YTO MHOTHE MPOIECCHl B 3THX JUCIUIUIMHAX HOCST
IUHAMUYECKUN XapakTep (Hampumep, MEXaHU3Mbl XMMUYECKUX PEaAKIUM,
0OMEH BEIIECTB B KJIETKE) U HA KJIACCUYECKOM OyMaKHOM HOCHUTEJIE MOTYT
OBITh OTOOpPAXKEHBI BEChbMA MPUOIM3UTENBHO. B 3TOM cilyuae 3ieKTpoHHAs
BEpCHUs YUCOHBIX MATCPHAIIOB MPEIOCTABIIICT YHUKAIBLHYIO BO3MOXHOCTh
IPEACTaBICHUS yUCOHOr0 WIUTFOCTPATUBHOIO MaTepHalia B BUJC JIBHKY-
MUXCSI OOBEKTOB — TEXHOJIOTHSI MYJbTUMEANA. DTO CYIIECTBEHHO IOBBI-
maeT 3(PQGEeKTUBHOCTh M3YUYSHHSI TAKHUX CIIOKHBIX BOIPOCOB, KaK MeXa-
HU3MBI XUMUYECKUX PEaKinii, MeMOpaHHbIEC MTPOIIECChl, OOMEH BEIIECTB U
ap. Takum oOpa3om, OJHUM U3 OCHOBHBIX HAMpPABJICHUN MPEACTABICHUS
KYPCOB XMMHUYECKOW W OMOJIOTHYCCKONW HAIPABICHHOCTH B OTKPBHITOM 00-
pa30BaHUU CIIEyeT CUUTATh HIUPOKYIO JHHAMHUYECKYIO BHU3YaJIH3aIHIO
XUMUYECKUX W OMOJIOTMYECKUX MPOIecCOB U siBleHni. OTcrofa BCTaeT
npobJiema BrIOOpa MoJieield 00BEKTOB U SIBICHUM M CIIOCOO0B MX BU3YaJIU-
3auu. Pa3yMHBIM SIBISIETCSI COYETAaHUE CTAaTHUYHBIX U300paKEHUU OO0BEK-
TOB, aHUMAIMOHHBIX M OIM(POBAHHBIX BHACO(PPArMEHTOB MPOIIECCOB U
MPOICAYp, MOCTPOSHUS TpapUUISCKHX 3aBUCHUMOCTCH W IIPEACTaBICHUC
aBJeHU B Popme Mozeneit ¢ rhPpeKkTuBHON BU3yanu3amueil (Hampumep,
MOJIEJIb XUMHYECKOTO PABHOBECHS).

OnHako Takoe HaIpaBJICHHE Pa3BUTHS CTaBUT HOBYIO mpobiemy. Ka-
YECTBCHHbIC TIpauueckue MaTepuajibl, OCOOCHHO MPEICTABIISIONINE
TUHAMUKY Tpoliecca, 3aHUMAaIOT, KaK MpaBUiI0, 3HAYUTEIbHBIN 00BeM Ia-
MSATH. ITO HE CYIIECTBEHHO INPHU paboTe ¢ yU4eOHBIM MaTepHAIOM, MPE.I-
CTaBJICHHBIM Ha JIOKaJIbHOM KommbioTepe (Hampumep, ¢ CD). Ho, B cBoro
ouepeb, MPEeAbIBISET NPU YAAUICHHOM JIOCTYNE BBICOKHE TpeOOBaHUS K
CKOPOCTH Tiepenaud HHPOpMAIu. DTO YCIOBHE IUKTYETCS KadeCTBOM
TEJICKOMMYHUKAIIMOHHBIX KaHanoB. Ha ceronHsmHuil 1eHb B OOJbIINHCT-
BE POCCHICKUX PETMOHOB YPOBEHb TEICKOMMYHUKAIMOHHBIX KaHAJIOB OC-
TaBJISIET JKeJIaTh Jydiiero. B To e BpeMs y4eOHbIN mpoliecc TpedyeT 10c-
TaTOYHO OBICTPOM JTOCTABKH MMAKETOB yueOHON MH(OPMAINHU, B TOM YHUCTIE
rpadguyeckoi. CyliecTByromiee MpOTUBOPEUNE MEXTY YPOBHEM Pa3BUTHUS
TEJICKOMMYHHKAITMOHHBIX KaHAJIOB W TOTPEOHOCTHIO OBICTPON JTOCTAaBKU
rpadudeckoi nHGOPMAIIMH MOXKET OBITh PEIICHO Pa3yMHOW MUHUMHU3AIIN-
eil rpaduueckux MaTepualioB WU MPUMEHEHHEM COOTBETCTBYIOIIUX MPO-
I'PaMMHBIX CPEJICTB CO3JaHUs JUHAMHUYECKOM rpaduku. [ XumMudeckux
MPOLIECCOB ATO O3HAYAET MPUMEHEHHUE YIPOILIECHHBIX POopMyJ, O€3 U3JHIII-
HUX «KPACUBOCTEN».
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B kauecTBe mporpaMMHOTO MPOAYKTA ISl CO3JaHUS TUHAMHYECKUX
rpaguyecKkux MaTepuaioB Pa3yMHO MCMOJb30BaTh TAKUE MPOrpaMMBbl, KaK
Macromedia Flash, xoTopas mocpeacTBOM HCHOJIB30BaHKMS BEKTOPHOM
rpauKi ¥ COOTBETCTBEHHO 3allMCH OOBEKTOB B BHUAC MaTeMaTHYECKHUX
dbopMyJT TO3BOJIIET MUHUMU3UPOBATH pazMep ¢aiinoB. i ux BOCIPOU3-
BEJICHUS CITY>KUT MPOTrpamMMa, UHTETPUPYIOIIascs B Opoy3ep U OecIiaTHO
npeaocraBisieMas Ha caiite Macromedia. belio ycTaHOBIIEHO, YTO BHU3Yya-
aU3aIys OTASIBHOT0 XMMUYECKOTO Win Ouosorudeckoro 3¢ dekra, mpe-
CTaBJICHHAs] CXEMAaTHYECKH C WCIIOJIh30BaHUEM JAHHOTO IMaKeTa, B OOJIb-
MIMHCTBE Ciy4daeB HaxomauTcs B mpeaenax 30-50 kO, uTo siBhsieTcs: onpas-
JTaHHBIM JIJIs1 OOJBITMHCTBA KOMMYHHUKAIIMOHHBIX ceTeil. Kpome Toro, Ma-
cromedia Flash gaeT Bo3MOXKHOCTh MMOJIH30BaTEII0 MHTCPAKTUBHO BO3/ICH-
CTBOBaTh Ha oTOOpaxeHue >(pdekrta (B 3aBUCUMOCTH OT KEJIaHUsSl pa3pa-
O0oTuMKa — B OOJIbIIEH WM MEHbIIIEH CTENEeHU), 4YTo, O€3yCIIOBHO, CIIOCO0-
CTBYET JydllleMy 00pa3oBaTebHOMY BO3JCHCTBHIO. TeM HE MeHee BO3-
MO>KHBI U IPYTHE MPOTPAMMHBIC BAPUAHTHI.

JI1st KypcoB Kak XUMHUYECKOM, TaK U OMOJIOTHYECKOW HAIpaBICHHOCTH
Pa3yMHBIM MPEJICTABISIETCS CO3/IaHUE OOJIBIIOTO KOJIMYECTBA MajbIX rpa-
buyeckux (aityioB, oTpakaroux HEOOIbITHE GparMEeHThl TUHAMHUYECKUX
IIPOIIECCOB, @ HE OOJBIIMX IO pa3Mepy aHUMAIIMOHHBIX BCTABOK, IPEJ-
CTaBJISIONINX IJTUTEIBHYIO TOCIE0BATEILHOCTh HECKOJIBKHUX SIBICHUH.
DTO MO3BOJUT OBICTPO JOCTABJISTH WJUIFOCTPATUBHBIN MaTepuai Jjis Co-
MPOBOXKJEHUS YUeOHOT0 Kypca.

CymiecTtBeHHBIN 3PGEKT B €CTECTBEHHOHAYYHBIX TUCUUIUIMHAX Clie-
IyeT OXKUJATh OT UCIIOJIH30BAHUS KOMITBIOTEPHBIX MOJIENICH ¢ BU3yau3a-
[IUEH MOJIYYaeMbIX PE3YJbTATOB. DTO MO3BOJISIET COBMENIATh HHTEPAKTUB-
HOCTh TPUMEHAEMBIX Y4YEOHBIX CPEACTB C MOJMBAPUAHTHOCTHIO HX HC-
MOJIb30BAHUSI 1 MHOKECTBEHHOCTBIO MOJTy4aeMbIX PE3YJIbTAaTOB MPHU BBICO-
KOM HATJISIIHOCTU MOCJICIHUX.

MoXHO OTMETUTH U elie OAHy (OopMy MOBBIIICHUS KauyecTBa oOpa3o-
BaHUsI C UCIOJIb30BAaHMEM HMH(POPMAIMOHHBIX U TEIEKOMMYHUKAIIMOHHBIX
TE€XHOJIOTHI. JTO — CO3aHUE YUeOHbIX KYPCOB IO Pa3jIM4HbIM BOIPO-
CaM BBICOKOKBAJIM(PUIIMPOBAHHBIMH CHENUAJIUCTAMUH TEPPUTOPHATb-
HO YJAAJIEHHBIX aKa/JeMNU4YeCKMX MHCTUTYTOB U COMPOBOXKIEHUE UX aB-
TOpaMH C MCIIOJIb30BAHHEM COBPEMEHHBIX TEICKOMMYHUKAITMOHHBIX TEX-
HOJIOTUM IS TIOBBIIIIEHUSI KadecTBa OOpa30BaHMs CIICIIMATUCTOB. Takou
KypC SIBJIICTCS HE aBTOHOMHOM 00yYaroIield CUCTEeMOU ¢ dJIEeMEHTaMU KOH-
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TPOJIsi, KaK JIEKTPOHHBIN YUEOHUK: OH CIYKUT (OpPMOIl B3aMMOJEHCTBUA,
MOCKOJIbKY IOCTOSSHHO OOHOBJISIETCSI U COJEPKUT HAy4HbIE MAaTepHUalIbl
(uHpOpMaIUIO U WUIIOCTPATUBHBIA MaTepHuan) TEPPUTOPUATBLHO YaJICH-
HOTO OT By30B uHcTUTyTa PAH. Dnementom takoit popmbl 0OydeHUs sIB-
JISIFOTCS TIPOBOJMMBIC B PEKMME MHTEPAKTUBHOU TeNIeKOH(MEPECHITUU JICK-
uu yueHblX PAH mo aktyanbHbIM mpobiieMamM COOTBETCTBYIOIIMX YyueO-
HBIX JTUCUMIUJIVH.

B kauecTBe pa3zHOBUIHOCTH TaKkoW (OpMbI OOyUYEHHUST MOJHO paccMart-
pUBaTh BHUACOJICKIIMM BBHICOKOKBATM(DUIIMPOBAHHBIX CHCIUAIUCTOB U TIe-
JIaroroB M0 OT/IEeJIbHBIM Bompocam. OHU MOTYT OBITh pEAIM30BAHbI KaK Ha
JIOKaJIbHOM KoMmmbloTepe (3amuch Ha CD), Tak u B popme BuaeoKoH(E-
PEHIUU TIPU YAAJIEHHOM JIOCTYIIE.

ITepcniekTUBHOM (OPMOI TEIEKOMMYHHMKAIIMOHHOTO B3aUMOJICHCTBUS
B XMMHYECKOM, OUOJIOTHYECKOM M IKOJOTMYECKOM OOpa30BAHUM SIBIISIFOT-
Csl pacmpeeieHHble yUeOHO-HAyUYHbIE J1a00OpATOPUH C YYACTUEM CTYIECH-
TOB. PaboTa B no100HOM 1TabopaTopuu Haa OOIIel MpoOsIeMoil COBMECTHO
C BEAYIIMMHU CHEIUATMCTAMU SIBJIIETCS BEIUKOJCITHOW IIKOJON 1Jist 00y-
yaeMbIX. B3anmonaeiicTBue MOXET ObITh OPraHW30BAaHO HA YPOBHE 3JIEK-
TPOHHOM TTOYTHI, TEJIC- M BUACOKOH(EPCHITUH.

1.5. AneKTpoHHbIEe OOy4aroLlme CUCTEMDI
ANA oTAeNbHbIX KOMMNBbIOTEPOB U JFIOKanbHbIX ceTeN

PaccmoTpuM, Kak Ha CErOAHSAIIHUN JAEHb MPEICTABICHO NMPUMEHEHHE
KOMITBIOTEPHBIX TEXHOJOTUM B XUMHUYECKOM, IKOJIOTHYECKOM U OUOJIOTHU-
4ecKoM 00pa30BaHUM.

CnenyeT OTMETUTDh NOSIBIEHUE HA PBIHKE JOCTATOYHO OOIIMPHOTO Psi-
Ja TTPOTPAMMHBIX M MH()OPMAITMOHHBIX PECYpPCOB, OPUEHTHPOBAHHBIX Ha
IIKOJIbHBIM YpOBEHb 00pa30BaHUsI U MOJTOTOBKY K MOCTYIUICHUIO B BY3bI.
[Ipexnae Bcero 3to mpoaykius ¢upmbl «1C» — cepus CD, mOCBSIIEHHBIX
pa3IMYHBIM O00JIaCTSIM 3HAHUM M BBIJACP)KAHHBIX, B IIEJIOM Ha YPOBHE
mKoiabHOTO oOpa3zoBanusi. Hampumep, «1C: Penmerurop. buosorus.
JIaHHBIA POTPAMMHBIN NPOAYKT 3ayMaH U BBIIOJHEH KAaK JIEKTPOHHBIN
y4eOHMK, COepKaIllUid KaK TeKCTOBbIE, Tak U rpaduueckue pparmenTsl. B
OCHOBE MPOrpamMMbl JIEKUT TEKCT OPUTHMHAIBLHOTO Y4eOHOro mocoowus,
CHAa0XEHHBIM 3HAYUTEIBHBIM KOJIWYECTBOM WJLIIOCTpAIIMNA W MMEIOIIHUI B
Ka4eCTBE CTPYKTYPHOUW OCHOBBI CHCTEMY TMIEPCCBUIOK. MInmrocTpauy Ha
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JMCKE MPEJCTaBJICHbl HE TOJIbKO HEMOJBWXHBIMU KAapTUHKAMU WJIU BU-
neopparMeHTaMu, HO U «IBKYIIUMHUCS» CXEMaMH, KOTOPbIE MO3BOJISIIOT
HaArJISIAHO MOKAa3aTh XOJ TOr'0 WM MHOTO IMpOolecca, «CaMOPACKPBIBAOIIH-
MUCS» KapTHUHKAMU, W300pKEHUSIMHU C «BCIUIBIBAIOIIMMM» MO TpeOOoBa-
HUIO TI0JIb30BaTENs MOAMUCIMU (YTOOBI HE 3arPOMOXKIATh UMHU PUCYHOK),
ayAMOCONpOBOXKAeHUEM. [[oMHUMO OCHOBHOTO TEKCTa MOCOOUS, KOTOPBIN
BKJIIOUAET B ce0s KaKk MaTepuasl IIKOJbHOW MPOrpamMMbl, TaK U OOJbIIOE
KOJIMYECTBO JOMOJHUTEIHLHON NH(POPMAIIUK, B CHCTEME COJICPIKATCS TaKue
pasaenbl, Kak Ouorpaduu y4eHbIX, CIOBAPh-CIIPABOYHUK, P TAOIHI] CO
CIIPABOYHBIMM CBEJCHUSAMU IO OHOJIOTUM M CUCTEMA SJIEKTPOHHBIX TeEC-
TOB — 10 60 TECTOB B KaXJOM M3 YETHIPEX OCHOBHBIX HacTell (OOTaHHUKA,
300J10THs, aHaTOMUS W oOmas Ouosorus). IlpemycmoTpeHa moWCKOBas
cucrema.

OnHako, TpU JOCTATOYHO XOpOIIEH MPOrpaMMHO-TEXHUYECKOU pea-
JU3alyy, COJEp)KaHUE JJIEKTPOHHOIO MOCOOHS, B YACTHOCTHM TECTOBOM
4acTH, HE JIMIIEHO psiia HEIOCTAaTKOB W HETOYHOCTEH. B cBsI3M ¢ 3TUM
MpEnojaBaTesid U aBTOPHI psA/ia CTaTe PEKOMEHAYIOT MOJb30BaThCS JIaH-
HBIM BBIITYCKOM «HJIA B ILIKOJIE TIOJ] PYKOBOJCTBOM IpernojaBarens (a yuu-
TE€Jb, PEIIUBIINN UCIOJIB30BaTh IUCK HA YPOKE, OJIKEH, B CBOKO OYEPEb,
PEABAPUTEIIHPHO BHUMATEILHO O3HAKOMUTHCS C COACPKaHUEM HY>KHBIX
pa3nenoB), WM KaK JTOMOJHUTEIbHBIM TTOCOOUEM — €CJIM IIKOJHHUK CUH-
TaeT ceOsl B 1IEJIOM TOTOBBIM K CIa4ye 3K3aMEHa U OTJAET CE0€ OTUET B TOM,
YTO HA JUCKE MPUCYTCTBYIOT OMIMOKHA U HETOYHOCTW». [Ipu aToM cremyer
MOBTOPUTHCS, YTO NPOTPAMMHO-TEXHUYECKASI YaCTh HAXOJUTCS HA BIIOJHE
COBPEMEHHOM ypOBHE TPEOOBaHUI K AJIEKTPOHHBIM yueOHUKAM.

Crnenyromuii mpuMep — TOCTAaTOYHO PACIPOCTPAHEHHOE AJIEKTPOHHOE
oOyuaromiee cpeactBo «Pemerutop mo Omosiorum Kupuana m Medo-
AUs». 31€Ch peaqu30BaHa MPUHIUIUAIBHO OTJIMYHAS OT MPEAbIIYIIErO
KOMIILIOTEPHOTO yueOHMKA KOHIenusi. B mporpammMe OTCYTCTBYIOT Kak
TEKCTOBBIE OJIOKH (KpOME MPOrpamMMbl BCTYMUTENbHBIX AK3aMEHOB), TaK U
wuitoctpaniui. OHa MOJHOCThIO OPHEHTHPOBAHA HA TECTOBYHD CHUCTEMY.
ConepaHue COCTAaBIISIIOT HCKIIOYUTEILHO BOMPOCHI TECTOB U KpPaTKHE
oTBeThl Ha HUX. [Ipu padbote ¢ cucTeMOil IMYIUPYIOTCS PEKUMBI IK3aMEeHa
U PEKUMBI 00yICHUS.

Hcnonb30BaTh JaHHBIM JUCK B KAYECTBE OCHOBHOT'O CPEACTBA MOATO-
TOBKHM K dK3aMEHaM WJIH i1 00y4eHHs B IIKOJIe Helb3s. OH MOXET ObITh
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IIOJIE3E€H I TPEHUPOBKHU NOCJIE UHTEHCUBHOI'O M3YUYEHMS KIIACCUYECKOTO
y4eOHHUKA.

PaccmoTpeHHble W 1OJ00HBIE UM UH(POPMAIIMOHHBIE PECYPCHI SIBIISI-
IOTCSl KECTKMMHM, JACTEPMUHUPOBAHHBIMM cucremMaMu. HeBo3moxkHa Hx
MOJEPHHU3ALIMS IPU UCIIOIb30BAaHUU B YUEOHOM MpOolLiecce, YTO OTPaHUYHU-
BA€T X MPUMEHEHUE U OPUEHTHUPYET, B OCHOBHOM, Ha CAMOCTOSITEIIbHYIO
paboTy yJamuxcs.

Hpyrum no uaeosoruu noaxoaom gupmsl «Kupumn u Medpoanii» sB-
JSieTCA CO3/IaHUEe MeIuaTeK — (OHIO0B WILTIOCTPALIMOHHBIX U COMPOBOXK-
JArolKX Y4eOHbIN mpouecc rpaguyeckux, BUIEO-, ayJuoMarepuaios. B
MOJABJISIIONIEM OOJIBIIMHCTBE CIy4aeB OHM HE MOTYT HMPUMEHSATHCS s
CaMOCTOATENIHHON PabOThI ydanuxcs (TOJIbKO B KaueCTBE WILIIOCTpAIUid),
a OPUEHTUPOBAHbI, B OCHOBHOM, Ha COIIPOBOKJICHHE PadOTHI MpernoaaBa-
TEJIA.

Ynpasnsawulee

CepBep Hakonurtenb
Windows NT/2000

Puc. 1.1. Cxema meouamexu

«Memuareka Kupumina u Medoausi», mo onpeaciacHU0 camou
bupMbl, — 0a3a yueOHBIX MAaTEpUAJIOB U TTOCOOUH, ITpEICTaBIIIONIAs COO0M
OTPOMHOE€ KOJIMYECTBO MeAHa-00bEKTOB (ayawo-, BUACO-, (oTo-uHDOP-
Malysi, IByX- U TpeXMepHas aHUMallusl, THTEPAKTUBHBIC TTAHOPAMBI U T'€0-
rpaguyecKue aTiachl, XpOHOJOTHYECKUE IIKAIbl 1 MHOT'O€ APYTO€) U J0C-
TylHasi HEOTPAHUYECHHOMY KOJIMYECTBY IOJb30BaTeNIel B peajbHOM pe-
KUME BPEMCHH.
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Menuareka npeacTaBiseT co00il poOOOTU3UPOBAHHBIM HAKOMUTEND,
MO3BOJIAIOIINI npocMatpuBaTh HabOpel CD/DVD nuckoB ¢ camoil pa3Ho-
oOpa3Hoil nHpopMalreit 0THOBPEMEHHO C HECKOJIBKHUX JIECSITKOB KOMIIb-
I0TEpOB. B yacTu ecTeCTBeHHOHAYYHBIX JUCHUIUIMH (OMOJIOTHH, SKOJIOTUU
u oTyacTu xuMun) "Menunareka Kupumia u Medonus" Bkirogaer:

- 0k0JI0 20 ThICSIY BBICOKOKAUYECTBEHHBIX (OTOMILTIOCTpALNM, ciaii-
JI0B, TIOPTPETOB, PUCYHKOB;

- Oosiee 6 yacoB Bujieo U anuManuu (500 ¢pparmeHTOB);

- TATh JECITKOB BHACO(PPArMEHTOB W3 MCTOPUM HAYKH M TEXHUKHU,
KaJpbl YHUKAIbHBIX TPUPOIHBIX SABJICHUI;

- OoJsiee MATU JECSITKOB aHUMAITMOHHBIX MOJIENICH, WILTIOCTPUPYIOIINX
dbu3uYecKue MPOIECChl U MPUHIIUIMBI ACHCTBUS TEXHUYECKUX YCTPOMCTB, a
TaKX€ TPEXMEPHBIE PEKOHCTPYKIIUM 7 UyJEC CBETA;

- 0oJiee MOJIyTOpa COTEH BUJICOCIOKETOB O KU3HU KUBOTHBIX Hallleh
MJIAHETHL;

- "I'eorpaduueckuii ataac Mupa" ¢ CUCTEMOW MOIIAroBoM AeTaln3a-
1 — 0osnee 200 UHTEPAKTUBHBIX TeoTpaduUecKUuX KapT ¢ PEKUMOM I10-
UCKa;

- "Oxocucrembl 3emun" (17 MynabTUMeAUA-TITAHOPAM) — XapaKTEPHbIE
nauamadThl OCHOBHBIX MPUPOJIHBIX 30H HAIICH TJIAHETHI;

- "Onoxa nuHo3aBpoB" (5 MyJIbTHUMEIUA-TTAHOPAM) — AaHUMUPOBAHHbIE
NaHOpaMbl JIOUCTOPUYECKOTO MHPA, @ UMEHHO — TPHU IEPHOJIa ME3030M-
CKOM 3pbI: TPUACOBBIMN, FOPCKUU U MEJIOBOM.

[{leHHBIM CBOWCTBOM SIBJIIETCSI BO3MOXKHOCTh PACIIUPEHUS U MOAU(U-
Kanuu MeauaTteku. Ha cerogHsimHui neHb co3gaHue MoAoOHBIX (opm
NOJJIEPAKKH y4eOHOTro MpoIecca — aKTUBHO Pa3BUBAIOIIEECS HATIPABICHUE
MPOEKTUPOBAHHUA U pean3ain o0pa3oBaTEIbHBIX PECYPCOB CPEIU pa3pa-
OOTYMKOB DJIEKTPOHHBIX YUYEOHBIX MaTEPHAIIOB

CyliecTByeT JI0CTaTOYHO OOIIMPHBIM PsiJi 0Opa3oBaTeNbHBIX IIPO-
IPAMMHBIX MPOJIYKTOB MO XUMHUHU U OUOJOTHUU, KOTOPHIE MOTYT OBITH MO-
ay4deHbl depe3 MHTEepHET M YCTaHOBJIEHBI HA OTAEIBHOM KOMIIBIOTEpE.
Konneknuio mogoOHBIX CChUIOK (KaK M CCHUIOK MO BCEM BOIPOCAM JUC-
TaHIIMOHHOTO 00pa3oBaHus), noaaepxkubaeT cepsep WWW.INFORMI-
KA.RU. Tak, mo azapecy: http://lwww.informika.ru/text/database/ chemy
/Rus/dload.html mopnepxuBaeTcs cienyromui CIMCOK (GaiiIoB U IIPO-
rpamMM, KOTOPbIE MOKHO MOJY4YUTh C CEpBEpA:
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e ObYYUAIOIIIAA TTPOTPAMMA "XUMUA 114 IHKOJIBHHUKOB
B KAPTUHKAX", DOS Bepcust 4354 Kb npennazHaueHa ajis U3y4eHus
OPraHUYECKOW U HEOPTAaHUYECKOM XUMHUM 10 PA3JICIIaM:

- IPEJIeJIbHBIE YTIIEBOIOPO/IbI;

- HeTpeAeabHbIE YTIIEBOIOPO/IbI;

- CIUPTHI ¥ 3PUPHI;

- KapOOHOBBIE KUCJIOTHI;

- KOMITJIEKCHBIE COSJTMHEHUSI METAJIOB;

- JKeJIe30, K0OAJIbT, HUKEIIb,

- Maprasell, TEXHELU, pCHUN.

JlanHasi mporpaMma pa3MelieHa Ha CepBepe ¢ COriacusi aBTOPOB.

e ObYHAIOIIIAA TTPOTPAMMA 110 BUOJIOI'MMN "BUOJIOT'UA
JUIA IMKOJIBHUKOB 1 ABUTYPUEHTOB", DOS Bepcus 2682 Kb
MPEJCTaBISIET COOOM CHCTEMY TOTOBBIX MPOTrpaMM U HIUTIOCTPATUBHBIX
MaTepHalioB, PACKPHIBAIOIINX BHYTPEHHEE CTPOCHUE U TUHAMUKY PadOThI
OpPraHoOB M OPraHOWJIOB Ha IPUMEPE OPraHW3Ma YeJOBEKa:

- OpraHu3M YeJI0BEKA;

- KDOBEHOCHAs CUCTEMA;

- CKEJIET Y MBIIIIIIBI;

- HEPBHAS CHCTEMA.

JlaHHas mporpamMMma pa3MenieHa Ha CEpPBEPE C COTIIACUS AaBTOPOB.

[TogoOHble HEOOMBIIINE MPOTrPaMMBbI, SBIISIONIUECS MPEICTABUTEISIMU
OOILIMPHOTO CeMEMCTBa AMEKTPOHHBIX pecypcoB DOS Bepcuii, Bechma He-
TpeOOBaTENIbHBI K allllapaTHOMY OOECIEUEHHUI0 M BIOJIHE MOTYT IMpUMeE-
HATBCS 11 CAMOCTOSTENBHOTO M3YUYEHHSI OTIAEIbHBIX BOIIPOCOB XMMHH U
OMOJIOTHH, XOTS SIBHO HE MpPEIHA3HAYEHBI JIJIs1 TTOJTHOM MOACPKKHU IEJIBIX
KYpCOB.

VYKa3zaHHBIE BBIIIE KOMMEPYECKUE U HEKOMMEPUYECKHE TPOTYKThI OpH-
CHTUPOBAHbI, B OCHOBHOM, Ha WIKOJbHOE O0Opa3zoBaHue. KommbroTepHoe
CONPOBOXKACHNUE YUCOHBIX JUCHUIUITUH OMOJIOTUYECKON U XUMHUYECKOU Ha-
MPaBJICHHOCTH JIJIs1 BBICIICH IIKOJIBI pa3padaThIBaeTCsl YaCTO CAaMUMU Tpe-
MOJABATENSIMUA U CIIENUAINCTAMU BY30B.

[IpuMepoM CHCTEMHOTO MOJAX0/a K CO3/IaHMIO 3JIEKTPOHHBIX 00pa3o-
BaTEJIbHBIX PECYPCOB MOXET CIYKUTh CHUCTEMA, NOJY4YMBIIAs Ha3BAHUE
Shopin, peanuzoBannas B Antl'TY. Cuctema Shopin npegHazHaueHna ajis
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opranu3aiuu uH(QopMamoHHON cpeibl o0ydyeHus. OHa NpeaCTaBIsAEeT CO-
00i1 ceTeBOM KOMIUIEKC U3 4-X KOMIUIEKTOB MPOTrpamMM-000JI04YeK, CIIOCcO0-
HbIX paboTaTh KaK B3aMMOCBSI3aHHO, TaK W pa3/CNIbHO JJIA CO3JaHUi U
NOAJACPKKU AJIIEKTPOHHBIX 00pa30BaTENbHBIX PEeCypcoB. B paMkax ecrect-
BEHHOHAYYHOW TeMAaTHUKH OBLIO pa3pabOTaHO dJEKTPOHHOE yUeOHOE MOCo-
one « MOHUTOPUHT U YIIPABJIICHUE KAUY€CTBOM BOJ PEYHOTO OaccerHay, siB-
JSroIIeecs ANEKTPOHHBIM aHasioroMm KHuUrd A.A. IIxas «MOHUTOpUHT U
yIIpaBJICHUE Ka4eCTBOM BOJI pEUHOro OacceiiHa». DJIEKTPOHHAs cpeaa OT-
JUYAETCS] YETKOW CTPYKTYPUPOBAHHOCTHIO MO IEJISIM Pa3IMYHbBIX YPOBHEH.
Kaxxnon u3 moanenem COOTBETCTBYET TECT, YCHEIUIHOE MPOXOKICHUE KO-
TOPOTO MO3BOJISIET YTBEPKAATh, YTO 00yUaeMbIii OCBOMJ HEKOTOPYIO TEMY.
[Topsiok MPOXOXKAEHUSI TECTOB CIa00 perJaMeHTHPOBAH, YTO OOECIeUu-
BAa€T UHAMBHUAYAJIbHBIN MOAXO/I K KaXKJIOMy 00yd4aeMoMy.

B MOCKOBCKOM TroCy/1apCTBEHHOM WUHCTUTYTE CTAJIM W CILUIABOB 3aj1a-
ya (pOpMUPOBAHUS DIIEKTPOHHBIX OOYYAIOIIMX CHUCTEM pEIIAIACh MYTEM
CO3/IaHMS TTaKeTa 00Yy4YaroUMX MPOrpaMm, rje OCHOBHYIO AUAAKTUYECKYIO
Harpy3Ky HECET KOMIIBIOTEPHOE MOJICIUPOBAHUE XUMHUYECKUX IMPOIEC-
COB — OT MPOCTEUIINX, MPOTEKAIOIIUX B MPOOUPKAX, 70 O0Jiee CIOXKHBIX,
TPEOYIONINX CIEIUATBHBIX YCTaHOBOK. [IporpaMMbl MOCTPOCHBI MO MPUH-
[UITY YepeioBaHus nHGOpMAaIINK, TPEJCTABISIEMON B BUJIE UMUTHPYEMOTO
Ha KpaHe MOHHUTOPA SKCIMEPUMEHTA M COMPOBOKIAIOIIUX €ro CXeM, Tab-
JIUI, PUCYHKOB C MOJIMBAPUAHTHBIMHU 3aJIaHUSIMH, MPHU3BAHHBIMU 3aKpe-
MATh MaTepuajg u MPOKOHTPOJIMPOBATH CTEIEHb €ro YCBOCHHUS. Mcnoib30-
BaHME B KaU€CTBE 3PUTEIHHOTO 00pa3a TEKCTOB, MOJAPOOHBIX U MHOTOUYHKC-
JICHHBIX YpPaBHEHUH peakiuil cBeleHO K MUHMMYMY. Oco0oe BHUMaHUE
yAEJIEHO mpoleccaM, UAYIUM ¢ U3MEHEHUEM OKPAaCKH PEareHTOB, TaK KaK
[BET B XUMHH UT'PAET 3HAUUTEIBHYIO POJIb.

KomnberoTepHoE MOAETMPOBAHUE XUMHYECKOTO IKCIIEPUMEHTA OKa3bl-
BAETCS HE3aMEHUMBIM IMPHU U3YYEHHUU MPOIECCOB, HEMOCPEICTBEHHOE Ha-
OJIf0ICHUE 32 KOTOPBIMU HEpealbHO JM00 3aTpy/HEeHo. B yacTHOCTH, MO-
JIE3HO MPUBJIEKATh MOJICIbHBIE MPEICTABICHUS MPU PACCMOTPEHUU MEI-
JIECHHO MPOTEKAKIIMX MPOILECCOB U I PEAKIUN, UAYIIUX CO CKOPOCTHIO
B3pbIBa. Buzyanuzanus MOJIENbHBIX JAHHBIX TIO3BOJISIET 00ydyaeMOMY
CKOHLICHTPUPOBATh CBOE BHUMAHHUE HA OCHOBHBIX OCOOCHHOCTSIX paccMmar-
PHBAEMBIX MPOILIECCOB, OTBJIEYLCS OT HECYIIECTBEHHBIX U BTOPOCTEIICH-
HBIX MIPU3HAKOB, 3arjsiHYyTh BHYTPh PEAKLIMOHHOW CHUCTEMBI, CKAHUPOBAaTh
MPOUCXO/IAIIEE B HEH B JIIOOOM >KellaeMOM TeMIle Uiu putMme. B 3ToM He-

» 29 <



Opnoe B.1O., Pycaxoe A.U., Tuxonoe C.B.

COMHEHHO€ JUIAKTUYECKOE MPEUMYIIECTBO UMUTAIIMOHHBIX MOJEJICH XHU-
MHYECKUX PEAKIIHUI NIepe]l X BUICO3AMUCIMU.

Kpowme Toro, MoziepHbIe MPEICTaBICHUS B XUMHYECKOM 00pa30BaHUH
MO3BOJISIFOT PACKPBITh CYTh, MEXAHU3M IPOIECCa KAK HA YPOBHE BCEU XH-
MHUYECKOW CHCTEMBI, TaK U Ha yPOBHE DJIEKTPOHHBIX MpEJACTaBICHHUI (Ha-
MpUMEDP, 151 KBAHTOBO-XUMHUUYECKUX MOJEIEN).

CymecTBeHHBIM 2(D(HEKT B €CTECTBEHHOHAYYHBIX IUCIUIUIMHAX Clie-
IyeT 0XUJIaTh OT UCIOJb30BaHUS KOMIILIOTEPHBIX MOJIeJiell ¢ BU3YAJIU-
3anMeil MmoJy4aeMbIX Pe3yJbTATOB. JTO IO3BOJISIET COBMENIATh MHTE-
PAKTUBHOCTh IIPHUMEHSIEMBIX YUEOHBIX CPEJICTB C MOJMBAPUAHTHOCTHIO MX
MCMOJIb30BAHUSI 1 MHOKECTBEHHOCTBIO MOJIYYa€MbIX PE3yJIbTATOB MPH BbI-
COKOM HArJISITHOCTU MOCJETHUX.

Puc.1.2. Buo AKMUuBUPOBAHHOCO Kamailumu4decCKkoco Komniexkca
Nno OAHHBIM KEAHMOB0-XUMUYECKUX pacdemaoe.

IToaToMy 0c000 cieayeT KOCHYThCS IPUMEHEHHS KOMIIbIOTEPHBIX
MOJIeJIEl B OTKPBITOM OOpa30BaHMM XUMHUYECKOW M OMOJIOTMYECKOM Ha-
npaBiieHHOCTH. OHM MO3BOJIAIOT MOJIyYaTh Pa3HOOOPa3HYI WH(POPMAIIUIO
IIPU BapbUPOBAHUM 3AIPOCOB, HE CTOJIb ACTEPMUHUPOBAHBI B OTJIUYUE OT
0a3 naHHBIX. B KayecTBe mNpuMepa MOXKHO PacCMOTPETh IIPHMEHECHHE
KBAaHTOBO-XMMHYECKHX MOJICJIEH B XUMUUECKOM OOpazoBaHuu. BBoas xu-

» 30 <



Komnoviomepnuvie mexnonozuu ¢ o0pazoeamenvHoll u HAYUHOU 0esAmenbHoCmu

MUYECKYI0 (OpMYNy COCIUHEHUS, OOy4aeMbId, HUCIOJb3ys KBAHTOBO-
XUMHYECKOE MOJEIUPOBAHUE, MOJY4YaeT AAHHBIE O MPOCTPAHCTBEHHOM,
AJIEKTPOHHOM, OPOUTATILHOM CTPYKTYpPE MOJEKYJbI. Pe3ynbpTaThl pacueToB
BU3yaln3upyroTcs. Hanpumep, Ha pUCYHKE NPEACTABICHBI PE3YJIbTAThI
BU3YAIM3AllMM pacuyeTa HEYCTOWYMBOM MOJICKYJAPHOU CTPYKTYypbl. M30-
OpakeHue MpeacTaBiseT coOOM HE YCIOBHYIO CXEMYy B3aWMHOTO PacCIio-
JIO)KEHUST aTOMOB, a MNPUOJIMIKEHHOE K pPEAlbHOMY MPOCTPAHCTBEHHOE
CTPOEHHE U OTHOIIICHUE JIJIMH CBS3EH.

[Ipy 3TOM MOXXHO MOJEIMPOBATH MPAKTHUUYECKU JTIFOObIE CTPYKTYPHI U
oJy4daTh I HUX HOBBIE JaHHbIe. TakuM oOpaszom, y oOydaemoro ¢op-
MUpYETCS TOHUMaHuE (YHIAMEHTAIBHOM 3aBUCUMOCTH «CTPYKTypa —
CBOMCTBa», TMOSBIAIOTCS 3HAHUS O MPOCTPAHCTBEHHOM, 3JICKTPOHHOM
CTPOEHUHU PA3JIMYHBIX KJIACCOB coenuHeHuil. Kpome toro, momobOHass Mo-
JIeb MOET ObITh MCMOJIb30BaHA IS LieJiel KoHTpoJis. MoenupoBaHue
MOYET OCYUIECTBIISTHCS B PEXKUME YIAIEHHOTO JOCTYIIA.

Jpyroe HampaBj€HHE NMPUMEHECHUA MOAECIUPOBAHUS B XHMHUYECKOM
00pa30BaHUU — 3TO MCNMOJIb30BaHNE CHHTeTHYECKHX Mojeaeil. OHU 1o-
3BOJIAIOT BBIPA0OTaTh Yy 00y4aeMOTO HAaBBIKM Pa3paOOTKW MyTEW OpraHu-
YECKOI'0 CUHTE3A.

Bo BTOpoit nosnoBuHe 60-X TOAOB PsAJIOM yUYEHBIX ObLIa CjelaHa Io-
MBITKa 00YYUTh KOMIBIOTEP OPTaHUYECKOM XUMUM, B YACTHOCTH OCHOBaM
OPTraHUYECKOr0 CUHTE3a, C LIEJIbI0 HAPABICHHOTO TNIAHUPOBAHUS OPTaHU-
YECKOT'0 CUHTE3a CJIOKHBIX COCUHECHUMN.

B Hacrosiee BpeMsi KOMIBIOTEP TEXHUYECKU T'OTOB IMPHUHATH U U30-
Opa3uTh Ha JucIUiee JI000€ COCTUHEHHE, BBISIBUTH B HEM CTPYKTYPHBIC
O0COOCHHOCTH W MPEIJIOKUTH JJIsl STOrO BEIIECTBA PSJl XUMUYECKUX Tpe-
BpalieHui u3 cBoero 0aHka peakiuii. CyIecTByeT HECKOJIBKO Pa3IMYHbIX
METOJIOB M TEXHUYECKUX NPUEMOB ONUCAaHUs peakuuu. Knaccumueckuu
MOAX0Jl UMUTUPYET CIIOCOO MBIIUICHUST XUuMUKa. OH OCHOBaH Ha BbIJIEJIC-
HUU XapaKTEPUCTUUYECKUX CTPYKTYPHBIX OCOOCHHOCTEH IIEJIEBOTO COEIU-
HEHHUS, JAIOIINX XMMHUKY YKa3aHUS Ha KOHKPETHYIO PEAKIHIO WJIU TMOCIe-
JIOBATEIBbHOCTh PEAKIU, MPUBOIAIINX K CO3JaHUIO IIEJIEBOTO COECIUHE-
HUA. [l KOMIIbIOTEpA IJIAHUPOBAHUE BO3MOXHBIX IYTEM CHHTE3a W IIe-
penavya MHPOpPMALIMM O HUX XUMHUKY-CUHTETHKY COCTOUT M3 CJIEAYIOIINX
[IOCJIEI0BATEIbHBIX CTAIUN.
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KoMmnbroTep BbIIEIAET B LIEIEBOM COCIMHEHUH CTPYKTYPHBIE OCOOEH-
HOCTH, CYIIECTBEHHBIE JUIS IOMUCKA IyTE€W €ro CHHTE3a. JTa Ba)KHAs CTa-
sl Hanobosee OJU3KO0 UMUTHPYET MBILUICHHE XMMUKA B TOW K€ CUTYalHH.

Korpa ctpykTypHbiii (parMeHT, ONpeAeIsIIOMnil BO3MOXKHBINA IMyTh
CUHTE3a, BblJeNeH, DBM olleHuBaeT, sBISIETCA JIU €r0 CTPYKTYPHOE OK-
pY’KEeHHE OJIarONpUSATHBIM WM HEOJaronpusTHBIM JIJIsi OCYIIECTBICHUS
3alyMaHHOI0 IpeBpamieHus. KoMnproTep 3aMeHsIeT B LIEIIEBOM COEIUHE-
HUU BBIJICJICHHBIA CTPYKTYPHBIH (PparMeHT ero mpejamiecTBeHHUkoM. Ha-
IpUMEP: aMUH MOXET OBITh MOJYYEH MO PEaKIUU

| |
-C-X + = NH =----> -C-N = + HX

CootBerctBeHHO (parMeHT C-N MoxeT ObITh 3aMeHeH Ha C-X + NH.
N Tak manee, 10 MPOCTEUIIMX MOCTYIIHBIX HCXOAHBIX COCIUHEHUH. DTO
TaK Ha3bIBAEMbI PETPOCUHTETUYECKUIN MOIXO.

OpnHako 3a4acTyro TpeOyeTcsl YYUTHIBATb W MPSIMON CUHTETUUYECKHIM
noaxoa. OH MOXET OKa3aThCsl PEIIAIOIINM, €CJIM HEe0OXO0IMMO YUecTh 00-
pa3oBaHME M CBOMCTBA MOOOYHBIX MPOJAYKTOB peakiuu. [103ToMy KOMIIb-
IOTEP B HACTOSAILIEE BPEMSI HAYUHIICS OTBEYATh HAa BOMPOCHI O TOM, YTO I0-
JYYUTCS, €CIIM MBI cMemaeM peareHTsl A+B+C.

[Iponenanubie NpoLIEAYPHI MO3BOJISIOT MOTYYUTh HECKOJIBKO ITyTEH pe-
aKIMI LETIEBbIX COCAUHEHUN U3 PA3IMYHBIX HUCXOAHBIX MPOIYKTOB. Jlaib-
HEUIINI yCIeX CUHTE3a ONpeesieTCs YyKe YeIIOBEYECKUM (PaKTOpOM.

AKTHUBHO TPUMEHSIIOTCS KOMIBIOTEPHBIE MOJICIM B OMOJIOTUYECKOM U
AKOJIOTUYECKOM oOpa3zoBaHuu. Tak, B SIpocimaBckoM TOCyIapCTBEHHOM
YHUBEPCUTETE MPHU MOATOTOBKE CTYJIEHTOB-OMOJOTOB B Kypce «Marema-
TUYECKHUE METOJIbl B OMOJIOTHMUY HUCIOJIB3YETCS aBTOPCKUM MPOTpaMMHBIN
MPOAYKT «XHUITHUK — KEPTBaA», MOJACIUPYIOIINN TTOBEICHNE 0CO0el B BOJI-
HOW YKOCUCTEME.

BbICOKOM IIEHHOCTBIO IS y4€OHOI'o IIpollecca SKOJOTHMYECKON Ha-
npaBieHHOCTH 00J1anaoT reounopmarontsie cuctemsl (I'MC). I'eonn-
(opManuoOHHAsE cMCTEMA — 3TO COBOKYITHOCTh alllapaTHO-TIPOrPaMMHBIX
CPEACTB U ANTOPUTMUUYECKUX MPOUEAYp, MPEIHA3HAYEHHBIX MJi1 cOopa,
BBOJIa, XpaHEHHs, 0OpabOTKH, MaTeMaTUKO-KapTOTpadhuuecKOro MOJIEIH-
pPOBaHHUS M OOpPa3HOTO MPEACTABICHUS T€OMPOCTPAHCTBEHHOM W MpoUei
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unopmanuu. I'MC copep uT HaHHBIE O MPOCTPAHCTBEHHBIX OOBEKTAX,
BKJIIOYaeT Habop PyHKIMOHAIBHBIX Bo3MOkHOCTeH ['YIC, B KOTOpBIX pea-
JU3YIOTCSl Oomepauuu reouHPopManmoHHbIX TexHojorui, nmu ['MC-tex-
HOJIOTUM, TOAJAEPKUBACTCSI MPOTPAMMHBIM, annapaTHbIM, WHPOpPMAIMOH-
HBIM, HOpPMAaTHUBHO-TIPABOBBIM, KaJPOBBIM U OPTaHU3AIMOHHBIM OOecIeue-
HueMm. Jlorndecku u opranuzaiioHHo BO BceX ['MIC MOXHO BBIJICIUTh HE-
CKOJIbKO KOHCTPYKTHUBHBIX OJIOKOB, Ha3bIBAEMbBIX TaKXE€ MOAYJAMHU WU
MOJACUCTEMaMH, BBITIOJHSAIONIUMU onpeaeneHHble QyHkiuu. [locnennue
BBITEKAIOT U3 YeTbipex TUNoB pemaemMbix ['MC 3amau: cOopa, 00paboTKH,
MOJICJIMPOBAaHUSI M aHaln3a JAHHBIX, WCIIOJb30BAaHUS PE3YJIbTATOB IIPHU
IIPUHATUU PELICHUM.

Takum o6pazom, 'MMC MoxkeT UCTIOJIB30BaThCA KaK:

1) undpopmanoHHass OCHOBA MJii M3YyUYEHUS MPUPOJHBIX OCOOECHHO-
cTel peruoHa (B IIUPOKOM CMBICJIE ATOTO MOHSITHUSA);

2) UHCTPYMEHT UCCIEOBAHUS JUHAMUKHI WM MMPOTHO3a MPOIIECCOB U
SIBJICHUU;

3) uHdOpMAITMOHHO-CITPABOYHAS CUCTEMA, IO OINPEICTICHHOMY 3aIpo-
CY BBINIOJIHSIIOIIAs IOUCK Y BBIOOPKY JTaHHBIX;

4) cuctemMa, OCYIIECTBIAIOIAs MOJICIUPOBAHUE TPUPOJAHBIX U UCKYC-
CTBEHHBIX CHUCTEM W MO3BOJISIONIAS HA OCHOBE DKCIEPTHBIX OLECHOK IMPH-
HAMATh PEIIEHUS 10 YIIPABJIEHUIO U PETYJIUPOBAHUIO.

Jrob6as TMIC pomxHa UMETh CUCTEMY BU3yajU3alldU JIaHHBIX, BBIBO-
JSIITYIO0 Ha 9KPaH UMEIONTYIOCs HH(pOopMaIrio B BUIE KapT, TAOJIMI], CXEM U
T.IL.; CUCTEMY YIIPABJICHHS JaHHBIMH, IIPU MMOMOIIU KOTOPOU ITPOUCXOIUAT
UX TOUCK, COPTUPOBKA, yJajeHue, J00aBIeHUE, UCTIPABICHUE U aHAJU3.
Taxxe nByms HeoOxoauMmbiMu KoMmnoHeHTamMu ['MIC sSBasSIOTCS CHCTEMBI
BBOJIa U BbIBOJIa MH(MOpMaluu. ba3sl JaHHBIX — 0053aTENIbHBIE KOMITOHEH-
el ['C. Tonorpaduyeckas ocHOBa KapT OOBIKHOBEHHO XpaHUTCS B (haii-
Jax npuHATON B naHHou crangaptHou ['MC cTpyKTypbl, KOTOpbIE B IIPUH-
IIMIIe MOYKHO Ha3BaTh (paitnamu rpaduyueckux 6a3 maHHBIX. TeMaTHYeCKue
0a3bl TaHHBIX COJIEpkKaT B ceOe HArpy3Ky KapThl U JIOMOJTHUTEIbHBIC JTaH-
HBIE, KOTOPBIE OTHOCATCS K MPOCTPAHCTBEHHBIM, HO HA KAPTy HE HAHOCST-
Csl: ONMHUCAHUE TEPPUTOPUM WM MHPOpMALMs, COACPKAIIAACT B HAYUHBIX
OTYETax.

OObryHas OymakHasi KapTa, OCOOCHHO TeMaTH4yecKas, 3a4acTyo Obl-
BaeT neperpyxxeHa ungopmarnueit. B 'MC koMnbroTepHbIe KapThl COCTOST
U3 CJIOEB: KapTa JIOTMYECKU OpPraHM30BaHa Kak HA00p cjoeB mH(popMa-
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num. Cioi coCTaBIISIIOT OOBEKThI, O0BEIMHEHHBIE OJIHOM TEMOM, HAIpH-
Mep Bes rugporpadusa. Kapty MoxHO peACcTaBUTh ceOe B BUE MOJI0KEH-
HBIX JPYr Ha Jpyra Npo3padHbiX IUIEHOK (cioeB). Kaxawlil ciioil conep-
KUT UHOOPMAIMIO OJHOTO KJIacca: CIOU JIOPOT, MPOMBIILICHHBIX 00bEK-
TOB, JJaHAMAapTOB U T.1. Ha skpaH MOXHO BBIBOJIUTH OTJEIbHBIC CIIOU HH-
dbopManMu WM TPYNIBI CIOEB B PA3IMYHBIX COYETAHUSIX, a TAKXKE BCE
CJIOM OJHOBPEMEHHO. ECTECTBEHHO, YTO Ha Ka)XJOM CJIO€ MOXXHO pa3mec-
TUTHb Topa3zio OoJibllie WHPOPMAIIUK, YeM JaHHBIX IO 3TOM TeMaTHUKe Ha
oymaxHoi kapte. [Tonp30BaTenp UMEET BO3MOXKHOCTh CAaMOCTOSITEIIBHOTO
N00aBJIEHUSI HOBBIX CJIIOEB U MOCJIOWMHOTO pacupeaesieHus HUH(OopMaIuu.
[TocnoiiHoe pa3MernieHue WHGOOPMAIIUK 3HAYUTEIHHO OOJIETYaeT aHaJIN3:
HarpuMep, Ha SKpaH BBIBOJAUTCS CJIIOW MPOMBIIIJICHHBIX MPEANPUATHN U
CJIOM ypOBH# 3arps3HeHusa Bo3nyxa. B Hekotopsix ['MC B ciioe MmoryT co-
JIepKaTbCsl OOBEKThI OJHOTO TUIA, & HE OJHOM TEMBI: CJIOM TOYEK, CIIOU
JIMHUH, CJIoU Tiomaaen. MIHoraa B ¢jioe COeIUHSAIOTCS 00BEKTHI, pa3HbIE U
[0 THUIY, WU IO TEME, HO Yallle BCETO BCTPEYAECTCA BCE-TAKH JIOTHYECKAs
pa3ouBka HH(POpMAIUK Ha CJIOH.

OnHUX KOOPAMHATHBIX JTAHHBIX HEJOCTATOYHO JJIsi OMMCAHUS KapTo-
rpaguyeckor Wi ciIoXHOU Tpaduueckor mHbopmaruu. Kaprorpaduue-
CKHE 00OBEKTHI, KPOME METPUUECKHUX, 00J1aal0T HEKOTOPOI MPUCBOCHHOM
UM omucaTeabHON mHpOpManuer (Ha3BaHUS MOJUTHYECKUX E€IUHUIL, TO-
POJIOB M PEK). XapaKTEPUCTUKU OOBEKTOB, BXOMSIINX B COCTaB dTOM HH-
dbopmanuu, Ha3zbiBatoT aTpuOyTaMu. COBOKYTHOCTh BO3MOKHBIX aTpuOy-
TOB OIpeJeNsaeT kKinacc atpuOyTuBHbiXx moaeneit ' C.

[TogoOHast BeICOKasi HATJIIIHOCTh U 00bEM pa3sHOOOpa3HOU MpeACTaB-
nasieMoid uHGopMaIlu, BO3MOKHOCTh €€ aHaJIn3a U MOJICIMPOBAHUs Jiefia-
10T ['UC nieHHbIM 00pa3oBaTelbHBIM MHCTPYMEHTOM JJISl CAMBIX pa3Jivy-
HBIX HaIPaBJICHUM.
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/ YHaCTKH yHeTa Hace/eHHA

2 Moporu

ARTOOYCHESE MapIIPYTH
ToproBEee NEHTPH

HMumyerpHansiee padoHH

I'MC Kak HHTerpupymwollad TeXHOJOrH g

Puc. 1.3. Konyenmyanvnas cxema opeanuzayuu oannvix 6 I UC

COBMemMeHEAHE CJI0H
A9 OTACABHOH
obnacTH

Puc. 1.4. Ilpocmpancmeennas evibopka (ymouHneHue meppumopuis)
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MaremarEueckaa xkaprorpadra

Bubop 5 rpamcdopuanen
AAaHHHX OO0 CAOAM

Puc. 1.5. Temamuueckas evibopxa (npooiemHo-opueHmupo8aHHas)

HecoMHEHHOM 1IEHHOCTHIO ISl YIEOHOTO TMpoIecca 001aIaroT Crerua-
JU3UPOBAHHBIE MPOrpaMMBbl KOJIOTUUECKOW HAMpPaBJIECHHOCTH, B KOTOPBIX
MCIIOJIb30BaHUE PAa3HOOOPA3HBIX MOJENICH MO3BOJISIET MPE/ICTABUTh KapTH-
HBI 3arpsI3HEHUS BO3AyXa, TOYBbI, BOAHBIX CUCTEM B 3aBUCUMOCTH OT HA0O0-
pa (akTopoB (3arpsA3HSAIONIMN areHT, ICTOYHHUK BbBIOpOCA, MOTOIHBIE YCIIO-
BUsI, penbed u Jip.) u koTopelie 6a3upyrorcs Ha ' UC-TexHomorusiX.

UcnonwszoBanue 'MC B npupoao0XpaHHON AEATEIBHOCTH HOCUT OII-
pEIEIEHHYI0 HaIMpPaBICHHOCTb. B X0J€ 3KOJIOrMYecKoro HaOIoAeHUS
(MOHUTOpPMHTA) OCYIIECTBIISACTCA COOp M COBMECTHas 0O0pabOTKa JaHHBIX,
OTHOCSIIIIUXCS K Pa3IMUYHBIM MPUPOJHBIM CpelaM, MOJSIUPOBAHNE U aHa-
JIU3 3KOJIOTUYECKUX MPOUECCOB M TEHACHIMU MX Pa3BUTHS, a TAKKE HC-
MOJIb30BAHUE JIAHHBIX MPU MPUHITUU PEUICHUM MO YIPABICHUIO KAYeCT-
BOM OKpy’Karouien cpeasl. To ecTh, B NMPUPOJOOXPAHHON IEITEIBHOCTH
['IC sBISIIOTCST MOILHBIM CPEACTBOM MOJJIEPKKU MPUHATUS yIpaBICHYE-
CKMX DPEIICHWH M MOTYT OBbITh HCIIOJB30BaHbl MPU OOYUEHUHU BOMpPOCAM
AKOJIOTHYECKOTO MEHEHKMEHTA.
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Pe3ynbTar 3KOJIOrMYECKOro MCCleI0BaHus, Kak MPaBWIO, MPEICTaB-
JSI€T ONEPATHBHBIC JAHHBIE CIEIYIOIIMX THUIOB: KOHCTATHPYHOIIHE (13-
MEPEHHbBIE WM CMOJIEIUPOBAHHBIE MTAPAMETPBI COCTOSIHHS SKOJIOTUYECKON
00CTaHOBKM B MOMEHT O0OCJIeIOBaHUsI), OLeHO4YHbIe (pe3yiabTaThl oOpa-
OOTKM M3MEPEHUN M MOJIydYEeHHE Ha 3TON OCHOBE OLIEHOK SKOJOTHMYECKOU
CUTYalliuu), MPOTHO3HbIE (POTHO3UPYIOLIUE Pa3BUTHE OOCTAHOBKHU HA 3a-
JTaHHBIA nepuo]l Bpemenu). Orcrona cnenyet, uto B [ IC npupogooxpan-
HOM HaIMPaBJICHHOCTHU MPUMEHSIIOT, MPEXKIE BCETO, JUHAMUYCCKUE MOICTH.
B cuity 3T0ro B HUX OOJIBIIIYIO POJIb UTPAIOT TEXHOJIOTUU CO3JAHUS BJICK-
TpOHHBIX KapT. COBOKYIMHOCTh BCEX TPEX MEPEUUCIEHHBIX BUJIOB JTAHHBIX
COCTaBJISIET OCHOBY AKOJIOTMYECKOTr0 MOHUTOpUHTa. OCOOEHHOCTBIO TPEI-
CTaBJICHUSI JAHHBIX B CHCTEMaxX JKOJOTHMYECKOTO MOHUTOPHWHTA SIBISETCS
TO, YTO HA HKOJIOTMYECKUX KapTax B OOJIbIIEH CTENEHU MNpPEICTaBIICHbI
apeaJibHble T€000BEKTHI (HarpuMep, 00JacCTU C OJIMHAKOBOM KOHLIEHTpa-
YW 3arpsI3HUTENS), YEM JIMHEIHBIE.

Ha ypoBHe cOopa JaHHBIX HapsiAy ¢ TONMOrpadUueCKUMHU XapaKTepH-
CTUKAMU JIOMIOJHUTENBHO OMPEACNSIIOTCA MapaMeTphl, XapaKTepU3yromue
HKOJIOTUYECKYI0 OOCTaHOBKY. OTO yBEIMYMBAET 00BEM aTpUOYTHBHBIX
naHHbIX B ipuponooxpanubix [ IC o cpaBHeHno ¢ TunoBsiMu. Ha ypoBs-
HE MOJICTTMPOBAHUS UCIOIb3YIOT ClIEIIMAIbHBIE METObI pacyeTa rmapaMer-
POB, XapaKTEPU3YIOIIHNX KOJIOTMYECKOE COCTOSTHUE CPEIbl U ONPENEIsIO-
mux GopMy mpeacTaBieHus MUGPoBbIX KapT. Ha ypoBHe mpencraBieHus
[P SKOJIOTMUYECKUX MCCIIEIOBAaHUSAX OCYUIECTBISIOT BbIIaUy HE OJHOM, a,
KaK MpaBUJI0, CEpUM KapT, OCOOECHHO NP MPOTHO3WPOBAHUU SBJICHUN U
NOCHEACTBHI. B HEKOTOPBIX cllydyasix KapThl BBIAAIOTCS C MPUMEHEHHEM
METOJ0B TMHAMUYECKOW BU3yaIu3allH.

Tak, B HacTosiiee BpeMsl MpejiaraeTcs UEJbl psll clenualiu3upo-
BaHHBIX TIPOrpaMM JJIsi TPpOoeCCUOHATILHON JEATEIbHOCTH B 00JaCTH OX-
pPaHbl OKPYKAIOUIEH CPE/Ibl, PEAUTU3YIOUX 3eMeHThl TexHosiorun [MC.
[IpuMepoM MOKET CIIyKUTh MporpaMMHbIi koMiuieke Zone (AO JleHnsko-
codt). OH npeaHa3HAUYEH JUIsl OIIEHKH 3arps3HEHUN U MX MOCIEICTBUM U
MPUBSI3KU PE3YJbTAaTOB Ha MECTHOCTU. OCHOBOM TaKOl MPOrpaMMbl SIBIISI-
€TCsl MaTeMaTU4yecKas MOJeNb npouecca. Tak, B Komiiekce ZONE UCIOb-
30BaH METOJI pacyeTa 3arps3HeHus atMocdepsl, 0a3upyronmics Ha THI-
POAMHAMHUYECKON MOJENM TOTPAHUYHBIX CJIOEB aTMochepbl U METOJIE
Momnte-Kapno amst onenku TypOyneHTHoN nuddy3uu npumeceit. [Ipume-
HEHHE CTaHJIapTU30BaHHOro Mmetoaa pacuera (OHJ/I-86) mo3BossieT mpu-
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MEHSATh MOJYYCHHBIC PE3YIbTaThl JJIsl TMPHUHATHS YHPABICHYSCKUX peIlie-
Hui. Ha ocHOBe TaHHBIX 00 UCTOYHMKE 3arpsi3HEHUs (T€ONpPOCTPAHCTBEH-
Has MpUBS3Ka, 00bEM, CKOPOCTh BbIOpOCa U Jp.), KIUMAaTHYECKUX Xapak-
TEPUCTUKAX PACCUUTBHIBAETCS TOJIe 3arpsi3HEHUS, U PE3yJIbTaThl BU3yaJlH-
3UPYIOTCS C YUETOM MPOCTPAHCTBEHHBIX KoopAuHaT. Ha ocHoBe cymepmo-
3UIIMU TOJIeH 3arps3HEHUN PACCUUTHIBACTCS CyMMapHOE 3arps3HEHHUE U
PUCK TOKCHYECKUX 3 (PEKTOB.

EWH.&HMEHD S

PapuoaktHaHoR oCcasneHie, Brfas

\l 4
2N

Puc. 1.6. Peaynomamst pacuema komniekcom Zone
Gakena 3azpsaznenus npu 8b1OpPOce PaAOUOHYKIUOO08
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Cu=HAPHA 0A% APOBE QEHHA PACHETA B
pEEHNE MOHWTOpHET A,

COEBITHE: "Hewramnue" suEpos ©
ANEFHON MECARANBATEARCKOA Y ETARDIAEH
M0 EOAEHTEALHOCTE J MiH. FPROHMTATD
KO EHMYP AL T0HL NHPAXEHHA 0 RaEL
CHEUEHHE IEAQHAHOMD O&A3ED DA
TEEYLUNHX METEOYCAKIHA. [T KroTOOHTE H
PAFOCADTH M0 YTREPELEHHOMY CNHCEY
A pecaTon NPEQyNpoEnEnia o6
onACHoCTH',

Pasksep o6aaca, (W] FAGES « GHGE

Toan [PADHOACTHR bropmal
I'Iph-;uu,. [T _E
[N pémiba AEHHLSE HETOWHHER | F
T o T R T OHHHE L o

[T :l-m-.u:- 1 BPEH‘I..'I.-II.'-.'I.:'-
Hanpaosesse BETRIpa, |
CropocTh wirfpb, mlc }.ﬂ

Puc. 1.7. Mooenuposanue paouoaxmuenozo 8blopoca
C UCNONb3068aHUEeM KOMNIeKca Z0Ne

Jlpyrum mpumMepom MporpamMm 3KOJIOTHYECKOW HAIPABICHHOCTH MO-
KET CIY>KUTh cepusi mporpaMMHbIx koMiuiekcoB “Kenp” (HIIIT “Jloryc”).
DTO MHCTPYMEHT ISl CO3/IaHUSI €AUHOW CUCTEMBI KOHTPOJIS U YIIPABICHUS
OPUPOJOOXPAHHON AEATEIBHOCTH KaK I MPEANPUATHS, TaK U JJISI TEp-
PUTOPHUAIIBHBIX OPraHoB MUHHMCTEPCTBA NMPUPOAHBIX pecypcoB PD. B3au-
MOJICMCTBHUE C PACUYETHBIMU KOMILIEKCaMu, Hanpumep, “Tlpu3zma”, mo3Bo-
JIS€T MPOBOJIUTH PACUET KOJIMYECTBEHHBIX MMOKA3ATENEH 3arpsA3HeHui. Tak,
yHU(PUIMPOBAHHASA TIpOTpaMMa pacdeTa 3arpsisHEHU atMocdepbl peau-
3yeT “MeToJIuKy pacdeTa KOHIIEHTpaluid B aTMOC(hEpHOM BO3yX€ BpEI-
HBIX BEIECTB, COJCpX)amuxcs B BbIOpocax mupemnpusituii” (OHJI-86).
CyliecTBEeHHOE 3HaueHHE sl 00eCIeUeHMs] HArISAHOCTH HHGOpMaLU
npupoaooxpaHHoro xapakrepa umeror ['MIC, oroOpaxaroniye Ha KapTe
XapakTep pacrpenesieHus 3arps3HeHui. [[ind peanusanuu Takux BO3MOXK-
HOCTEW B KOMILJIEKCE MMEITCS MOAYJH, 00eCleUnBAIOIIUE NIepeayy HH-
dopmanmu u3 nporpammel “Tlpmsma” B ArcView, CAIIP AutoCAD, a
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TaKxke npueMm rpapuueckux (pailjioB TOMOOCHOBBI MECTHOCTH B KOMILIEKC
“ITpuzma”.

Oco00EHHOCTBIO YKa3aHHBIX MIPOTpaMM SIBJISIETCSI UX BBICOKAsl HATJIsII-
HOCTh. OHM ciiyxaT 3()PPEKTUBHBIMU CUMYJIATOPAMHU TEXHOTEHHBIX KaTa-
ctpod ¢ BHU3yanu3aldew pe3ynbTaToB 3arpsizHeHus. CreayeT OTMETHTh
BO3MOKHOCTh TPUMEHEHHUS B YUYCOHOM MpoIiecce AaKe TeMO-BEPCUN ITHUX
IpOTrpaMM.

BecbMa CymiecTBEHHOW ABIISIETCS BO3MOXKHOCTh MHTEPAKTUBHOM pa-
O0OTBHl C BBIOPAHHBIMHU MOJICJISIMH, YTO CO3/Ja€T OCHOBY BHUPTYaJIbHOTO
npakTukyMa. Clenyer TakKe OTMETUTh NPUMEHEHHE OCHOBHBIX BU3YyaJlv-
30BaHHBIX OOBEKTOB M SBJICHUM B KOHTPOJHbHO-TECTOBOM OJIOKE, YTO IO-
3BOJISIET OCYIIECTBIISATh KOHTPOJIb U CAMOKOHTPOJIb 3HAHUM.

Kak ye cka3aHO, KOMIBIOTEPHBIE MOJIETU MOTYT TaK)Xe OBbITh OCHO-
BOM BUPTYaJbHOI'O MPAKTUKyMa B psife pa3ieioB XUMHUU U Ouojoruu. B
3HAYUTEJIBHOU CTEIEHU ATO KaCAETCs KYpPCOB, CBSI3aHHBIX C COBPEMECHHBI-
MU OPUOOPHBIMH METOJIAMHU HCCJIEIOBAHUN. BOJIBIIMHCTBO COBPEMEHHBIX
npuOOPOB, HapUMeEp, s GU3UKO-XUMHUYECKUX HCCIICTOBaHUM, CHA0XKe-
Hbl KOMIIBIOTEPAMU, C MOMOIIBK KOTOPBIX 3aJAFOTCA WCXOJHBIE JTAHHBIC,
IpOUCXOAUT (UKcaIUsi Pe3yIbTaTOB M3MEpPEHUM, uX 00paboTKa U Tpe-
ctaBiieHue. Takum oOpa3zoMm, oOydaeMblil MOJy4aeT HaBBIKU pabOTHI, UC-
MOJIb3ysl BUPTYAJIbHBIA TPUOOP, UMEIOMNUM HHTEep(]Eic, CXOAHBIA C KOM-
NBIOTEPHBIM HHTEpdENcoM peanbHoro mpubdopa. MoryT ObITH TpoMo/ie-
JIMPOBAHBI MPOIECCHl UCCIICIOBAHUN ITUPOKUX PSAIOB XUMUUECKUX U OHO-
JOTUYECKUX O0BEKTOB. [IpuMepoM TOMy Ciy>KaT MHOTOYHMCIEHHBIE KOM-
NBIOTEPHBIE MPOTPAMMBI, SMYJIUPYIOMIKUE MOAEIL NPOLECCA MOTEHIIUOMET-
puYecKoro TuTpoBaHusa. Mimeercs mMupokuil HabOp BUPTYaIbHBIX PEaKTH-
BOB, paboTas ¢ KOTOPHIMU 00y4aeMbIii MOKET BapbUPOBATh UX KOJIUYECT-
BO M KOHIIEHTPALIUM U MOJyYaTh B UTOT€ KOHEUHBIN IpaduK.

Takxe coBpeMeHHBbIE MoJisiporpad@uieckrue MpUOOpPbl MPEACTABIISIOT
co00Ol KOMIUIEKC M3 AaT4MKa U «BUPTyalbHOTrO mnojsiporpada». Ilocnen-
HUW — 3TO MPOTPAMMHBIA MPOIYKT, OPUCHTHUPOBAHHBIN Ha 00pabOTKY CO-
OTBETCTBYIOIIIETO CUTHAJIA U HA BU3YyaJIHU3aLUI0 Pe3yabTatoB. COOTBETCT-
BEHHO 9Ta MpOorpaMma MOXET CUMYJHUPOBATh pealibHbIN mojsiporpaduue-
CKHI TIpo1iecc 1 ObITh HCTOJIb30BaHa sl OOyUCHHS.

OnHako ciienyeT MOBTOPUTHCS, YTO JAHHBIM MOAXOJ HE MOXKET 3ame-
HUTH peaJbHbIX JIAOOPATOPHBIX 3aHSATUM, MAIOIIMX HABBIK PabOThI C pe-
aIbHBIMU OOBEKTaMHU.
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CyllleCTBEHHBIM JOCTOMHCTBOM KOMIIBIOTEPHBIX MOJICNICH SIBJISIETCS
OeccriopHasi 11e7€CO00pPa3HOCTh WX NPUMEHEHUS TP PacCMOTPEHUU
B3PBIBO- U MOKAPOOMACHBIX MPOLECCOB, PEAKIHI C y4aCTUEM BBICOKOTOK-
CUYHBIX BEILECTB, PAJUOAKTUBHBIX MPENAPATOB — BCEr0, UTO MPECTABIIS-
€T HEMOCPEICTBEHHYIO OMACHOCTD JIJIs 3JJ0POBhs 00y4aeMOro.

HecomMHEHHYIO IIEHHOCTH IJI BBICIIETO OOpa30BaHUsS MPEICTABIISIOT
MHOTOYMCJICHHBIE 3JICKTPOHHBIE CIIPABOYHUKU U 0a3bl IAHHBIX HAYYHBIX U
y4eOHBIX MaTEpPHaJIOB, KOTOPhIC Ha CETOMHSIIHUN JI€Hb HAKOIJICHBI B Ka-
KJIOM BY3e€.

1.6. AneKTpoOHHbIe Oby4yalLme cCUcTeMbl
Ha ocHoBe UHTepHeT-TeXHONormm
B LUKONTIbHOM O6pa3oBaHuUU

[lepeitneMm K pPacCMOTPEHUIO DJEKTPOHHBIX  00pa30BaTEIbHBIX
CPEJICTB, OPUEHTUPOBAHHBIX HAa pabOTy B pEXUME YAAJICHHOTO JOCTYIA.
[Ipexkne Bcero cieyeT OTMETUTh HECOMHEHHYIO IIEHHOCTD JIJIsl y4eOHOTO
mpoiiecca MHOTOYHUCICHHBIX XUMHUYECKUX 0a3 JaHHbIX (HAOOp CCHLIOK
npenacrabieH Ha caiite ChemNet), Ononorudyeckux KOJUICKIHM, SKOJIOTH-
YECKUX CBEJCHUM, MOAAEP>KUBAEMBIX BEAYIIUMU HAYUYHBIMHU, YYCOHBIMU U
CIeIMaIM3UPOBAaHHBIMUA OpraHu3anusiMu. He wumeer ocobOoro cmeicia
NPEACTABIATh B paMKaX HACTOSIIEro MocoOust HA0Op CCHIJIOK Ha COOTBET-
CTByIOIIME pecypchbl. OHU JI0CTATOYHO JIETKO MOTYT OBITh HAaMIEHBI C HC-
nois3oBaHueM noruckoBwix cuctem AHIEKC, PAMBJIEP u np.

PaccMoTpuM pyccKosi3bIUHBIE O0ydYaloline CUCTEMbI, MpeIHa3HAYCH-
HbIE JJIs1 pa0OThl B PEXKUME yAAICHHOTIO AOCTyna. Psig By30B MOJIEpKHU-
BalOT MHTepHET-y4eOHUKN XUMHUYECKOH, OMOJIOTMYECKONM M 3KOJOTHYe-
CKOM TeMaTUKH, KOTOPbIE MOTYT ObITh UCMOJIb30BAHBI B YYEOHOM TIpOIIEC-
CE€ B pEKUME yIAJIEHHOTO JOCTYIIA.

NurepakTuBHbld MyJabTHMeana WHTepHeT-yyeOHUK «ba3oBble
pa3nesbl Omosormm» paszpadoran B Hoel'Y wum. SpocmaBa Mynporo
(www.mediaterra.ru/project/biology/index.htm). B ydeGHuKe MOXHO Haki-
TH OTBETHI HA MHOTHE BOIPOCHI 10 OOTAaHMKE M 300JI0THH, KOTOPHIE Tpe-
JIIYyCMOTPEHBI TOCYAAPCTBEHHBIM CTaHAapTOM Poccurickon Denepanuu ajis
cpeanerd mikoubl. [IIKOJIBHUKM WM aOUTYPUEHTHI MOTYT O3HAKOMHUTBHCS C
TOJKOBAHUSIMU TEPMHUHOB B TJIOCCAPUU, MPU MOMOIIUA TECTOB MPOBEPUTH
CBOU 3HaHMS Pa3IMUHbIX pa3nenioB npeamerta. [IpencraBinena nndpopmanms
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O BKJIaJI€ OT€YECTBEHHBIX U 3apyOECKHBIX YUYEHBIX B Pa3BUTHU OUOJOTHHU.
OTANYUTENHHOM OCOOEHHOCTBHIO MOCOOMS SIBISIETCS BO3MOXKHOCTbH WHTE-
pakTuBHOTrO "0OmeHus". Eciu B MaTepuanax pecypca OTBET Ha HYXHBIU
BOIIPOC OTCYTCTBYET, MOJIb30BATEIb MOXKET 3a7aTh €ro B paszaene "Crpa-
BOYHOE OI0p0" M TIPH CJIEAYIOIIEM MOCEIIEHUHN TO3HAKOMUTHCS C OTBETOM.

VYuebnniii komriekc CamMapcKoro TOCYJapCTBEHHOTO a’pOKOCMHYE-
ckoro yHusepcuteta "OPITAHUYECKASA XUMMUA" nnsa cpegHent mko-
JIBI ipeTHa3HavyeH Tt 0osee 3(QPEKTUBHOTO N3YUCHHS ATOU JTUCIMIUIMHBI C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUNA O0yUCHUS
(http://cnit.ssau.ru/organics/index.htm). On pa3paboTaH Ha OCHOBE TEXHO-
norun KAJIMC (cucrembr KomriiekcoB ABTOMaTHU3UPOBAaHHBIX JlugakTu-
yeckux Cpencts) B LleHTpe HOBBIX MHPOPMALIMOHHBIX TexHOooruii Camap-
CKOI0 TOCYJapCTBEHHOI0 a’pokocmuyeckoro yHuBepcutera (LJHUT
CI'AY) coTpynHHKaMH IIEHTpa, IpenoaaBaTeIIMu Kadeapbl OpraHudecKon
xuMum Camapckoro rocyaapctBeHHoro yauepcutera (Caml'y).
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Puc. 1.8. ©paemenm snexkmponnoeo yuebnuka « Opeanuueckas Xumusy,
noodepacusaemozo 8 pexcume yoaiennozo oocmyna Caml’y
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3HaHKWE OCHOB OPraHMYECKOW XMMUHU, AAIOIIe HaydHOe 0OOCHOBAHUE
CTpoeHMsI ¥ (YHKIIMOHUPOBAHUS >KUBBIX OPraHU3MOB, MPOU3BOJCTBA U
IrPaMOTHOTO NPUMEHEHUS PA3JIUYHBIX MATEPUATOB W WU3JIEIWN, SBISIETCS
BAXHBIM DJIEMEHTOM B IOJATOTOBKE YEJIOBEKA K XKU3HU B COBPEMEHHOM
obmectBe. [Ipu n3yyenuun 3Toro pasjesia XMMHUH, KaKk OJJHOTO U3 HanboJsee
CJIOKHBIX, I11€JI€CO00pPa3HO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTHI 00Y-
yeHns. K coxalieHuto, Mpouecc OCBOCHUS OPraHUYECKOU XHMUHU B CpEl-
HEeW IIKOJIE TTOAKPEIUIIETCS B OCHOBHOM y4e€OHOM JUTEpaTypoi, a CoBpe-
MEHHbIC WH()OPMAITMOHHBIE TEXHOJIOTUM MCIOJB3YIOTCA B ATHX LESAX J10-
BOJIBHO PEIKO.

Kpome Toro, B TUIOBBIX MIKOJBHBIX YUYEOHUKAX COJICP)KaHUE OpTaHH-
YECKOM XMMHUU PacCMaTpPUBAETCS MPEUMYIIECTBEHHO Ha (DEHOMEHOJIOTHU-
YECKOM YpPOBHE, YTO HE CMOCOOCTBYET MOHUMAHUIO CYTH OINKMCHIBAEMbBIX
SBJICHUN, BBIHYXKJIACT y4aluXcs MpuOeraTb K MEXaHMYECKOMY 3aydHBa-
HUIO yueOHoro Matepuana. CiaeayeT TakKe OTMETUTh, YTO OCHOBHBIE TE€O-
PETHYECKUE TTOJOKEHUS OPTAHUYECKOW XUMUHU, YCBOCHUE KOTOPBIX MOMO-
raeT €¢ OCO3HAaHHOMY HU3YYECHHUIO, B OOJBIIMHCTBE OOBIYHBIX (OYyMa’KHBIX)
y4eOHHKOB M3JIaraloTcs HE B BUJIE €IMHON JIOTHYECKOM MOCIeA0BaTEIbHO-
CTH, @ Pa3pO3HECHHO — MPHU OINKUCAHUMU OTHEIBHBIX KJIACCOB OPraHUYECKUX
coeguHeHui. YacTo 3TO MPUBOJUT K TOMY, YTO OOIIETCOPETUUECKUE I10-
JI0’KEHUS BOCIIPUHUMAIOTCS YUYalllUMUCA, KaK 4YacTHbIE cirydad. [loaTomy B
JAHHOM SJIEKTPOHHOM Yy4Ye€OHHUKE TEOPETUYECKHE OCHOBBI OpPraHUYECKOU
XUMHUM 0000I11IeHBI B TIepBOM ero yactu "BBejieHUe B OPraHUYECKYIO XU-
MHIO". 31IECh K€ PACCMATPUBAETCS PAI MOHATHM, U3y4aeMbIX B 8 U 9 Kjac-
cax (SJIEKTPOHHOE CTPOCHUE aTOMa, XMMHUYECKas CBS3b, XMMUUYECKas pe-
aKIus 1 T.I1.), HA KOTOPbIe HEOOXOUMO OMUPATHCS MPU OCBOCHUH HOBOTO
Marepuana. YCcrnex B U3y4eHUU OPraHM4eCKOW XMMHUH BO MHOTOM 3aBUCHUT
oT (opMupoBaHUs OOpa3HBIX MPEACTABICHUM O XUMHUYECKOM, DJICKTPOH-
HOM U MPOCTPAHCTBEHHOM CTPOCHHHU OPTaHUYECKHUX MOJIEKYJ U €r0 BIIMS-
HUU Ha CBOICTBa BellecTBa. IMEHHO MOATOMY, y4eOHBIE TEKCThI JAHHOTO
y4eOHHMKa COMPOBOXKIAIOTCS OOJBITUM KOJUYECTBOM T'paUUECKUX HILTIO-
CTpalyMii 1 aHUMAIIMU, B TOM YHUClie TpexMepHbIX. [lonnManue ocoOeHHO-
CTEW CTPOEHUS BEIIECTBA MO3BOJISET YUEHUKY ITPOTHO3UPOBATH €r0 XHUMHU-
YecKHue U PU3NUEeCKre CBOMCTRA.

B uenom copepkanve ydeOHHMKa COOTBETCTBYET OOpa30BaTEIbHOMY
CTaHAApTy CPEIHEH IIKOJIbI, a IO TNIyOuHE U 000CHOBAHUIO OCHOBHBIX IO-
JIO’KEHUI OPraHMYeCKON XUMHUU HECKOJBKO BBIXOJUT 3a €r0 paMKH. Y4el-
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HUK MOET OBITh MOJIE3E€H y4allUMCs U MPENoaaBaTesisiM XUMUU CPETHUX
IIKOJ, a0UTypHeHTaM M CTyAeHTaM MIIQJAIIUX KypcOB BY30B. JlaHHBIN
AJICKTPOHHBIA y4YeOHHMK SBIISETCS YacThiO OoJiee OOIMPHOTO KOMILIEKCa
[0 OPTaHUYECKOW XMMHHU, B COCTAB KOTOPOI'O BXOJST Pa3IMYHbIE KOMIIO-
HeHThl. O6mwmii 00bem MuTepHEeT-Bepcun yueoHuka — 9,5 Mo0aiita, koyu-
4yecTBO rpaduueckux utoctpanuit — 470, anumaruii — 60, BUpTyalIbHBIX
mozenein m anumanuii (B popmare VRML) — Gonee 30, flash-mmmroct-
pauuii — okoj0 20, KOHTPOJIbHBIX BOMPOCOB U 3aaa4d — 150. IToT yueOHUK
pa3paboTtadH B pamMkax mnpoekTta "Pa3zpaboTka KoMIIJIEKCa METOJMYECKHX,
MPOTPAMMHO-UH(POPMAIIMOHHBIX U MYJIbTUMEIHA Y4E€OHBIX CpelCTB (Ha
CD ROM) o opraHM4ecKoi XUMHUM I CPEIHEN IIKOJIBI'' MO MporpaMmme
MunucrepctBa oOpazoBanus PO "HayuHoe, HaydHO-METOOUYECKOE, Ma-
TEPUAIBHO-TEXHUYECKOE U MH(POpMAIMOHHOE 00ECIIEUYEHHE CHUCTEMBI 00-
pazoBanus" (2000 r.).

HNHTepecHble pa3padOTKU MO MIKOJIbHOMY OHOJOTMYECKOMY 00pa3o-
Bannto mpezactaBieHsl A.l'. Kosmenko (http://www.kozlenkoa.narod.ru/
index.htm). I'pamoTHOEC WMHGOPMAIIMOHHOE HAMOJHCHUE, NMPHUATHBIA HH-
Tepdeiic, cuctemMa KOHTPOJIbHBIX 3a/IaHHM.

Ha nuyHou cTpaHulle aBTopa NpeACTaBlIeH aKTyaJIu3UPOBAHHbIN CIIH-
COK CCBhUIOK Ha MH(OPMAIIMOHHBIE ¥ TTPOTPAMMHBIE MPOAYKTHI, JOCTYITHbIE
yepe3 MHTepHET U MoJe3HbIe B MPOLECCE MPENOJaBaHusl MIKOJIbHOW OHO-
JIOTHH.

Cnenyer ormetuTh WHTEpHET pecypchl MO OWOJOTMU U 3KOJIOTHH,
nojepxuBacMbie B T. Ilepecnapiie-3amecckoM Ha cepBepe uchcom. bo-
tik.ru, Bupryaasnsiid My3eii IIpupoas! (http://uchcom.botik.ru/nature/).

dakyJIbTaTUBHBIN y4eOHBIM Kypc “U3yueHue mpupoabl U HUCTOPUU
POIHOrO Kpasi” B TE€UEHHUE HECKOJILKMX JIET ampoOupoBaH Ha 6aze MHtep-
HET-KJIacca MEXIIKOJIBLHOTO Y4eOHO-TPOU3BOJACTBEHHOTO LIEHTpa ropoja
[IepecnaBns-3aneccoro. Kypc 6azupyercsa Ha mMaTepuaigax €CTECTBEHHOU-
cropuueckoro oraena [lepecnaBnsa-3anecckoro UCTOPUKO-APXUTEKTYPHO-
ro U XyJ0KECTBEHHOTO My3es-3arnoBeHuka. Bupryansueii My3sen Ilpu-
pPOABI Kpasi COACPKUT MH(POPMAIUIO O KUBOTHOM M PACTUTEIHLHOM MHUpPE
peruona. Kpome toro, Ha caiite coOpaHa yHuKaibHas HHGOpMAIUsI 00 HC-
TOPUM CTAHOBJICHUSI Hay4HO-UCCIeAoBaTeNbCKkuX obiiecTB B [lepecnaniie-
3a71€CCKOM B ITOCJIEPEBOIIOIIMOHHBIE TOJIbI.
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Tema
"RKaaccudpuxanun
Oe/ioB"

HnapaboTe ¢ sTuM pecypoom Bam R@Ol

noHagobuTea nporpamma Eashioel Ecnu
B sTore elfe He coenany, e MOEHO
CEAYATE H HHCTATIHD OBATE oTCIOIA,

Beperro ama Windows MOSHO CEAUATE H ¢ 3TOTO PeCyRCa

raswin.exe ""RasMol V2.5 Molecular Visualisation
Program" - nporpania exsvanmzanny moneryn (341

kBb).
Raswin.hlp ""Help'' - pykoroacTEO 4018 II0Jm30BE AT RJIEEH
(62,5 xE). ~

MenGpanzste : TakKe HMEIOT MOIEKYAY E BHIE
mapHEa (TIobyIED) 0 Zopolllo BHpaKcHHYEO
TPETHYHYIC CTPYETYPY, HO HE PACTEOPHME E BogE
3@ CHET THAPOoHobHEX YIaCTHOE,
EzaHMOSeHCTEVIOIHE © IHOHAAMH MeMbpaH,
BLNOIHACT TRPAHCIOPTHYIC (CHBosh MeMDpany) |
CHPHANLHYIO DYHEILHH (RopiuH - plc., pedoncis)

MEMDPHAHA

TpexMepHYIC MOOelb RACIOICKEHNHA I0PHEA B a3 MaTHYeCKeH MeMbpaHe bakTepHu
Mo¥HO CHadaTh, KIHKYE N0 HaseaHuio Qaiina (porinampg, 3,4 M6} unu pucyary
copaia, ¢ cafita httpdwaw proinformatis comfmowes html, Ba KoTopol TaKEe MoEH
HafTH H IpYTHE aHHMAIHH C MOIEIAMH GEIKOE.

Bompoc B. Fax moxHe 0o pacooloXeHRIC aMHHEOKHCIOT, EXOQALIHE COCTAE DElKa, 0TNHYHTE MeMbpaHHuEA belox

%]

oT rnobynapeore? COeTasM 5To Ha KOHKPETHOM OpHMEPE paccMoTpuTE benxu ﬁ"‘%‘ & Faro#t us s1ux
Bemkos MeMBpAHHEE, a kakof - cnobymapaui? IlpounmcTpupyiTE 0TEET DPHCYHKAMH.

Puc. 1.9. @paemenmur 06pazosamenvHvlx pecypcos no ouonio2uu

Bupryaneusit My3el Opranusyer Ui IIKOJIbHUKOB CHEHHUAJIbHBIN
IIPOEKT, B paMKaX KOTOPOr0 OHU CaMOCTOATENbHO BeAYT (DEHOJOTHUUECKUE
HaOmoneHusi. CallT €CTECTBEHHOMCTOPUUYECKOTO OTJieNIa OTKPBUICS CpaB-
HUTEJIBHO HeaaBHO. OHAKO Ha ero 0ase yke ObLIM OpraHu30BaHbl yueO-
HBIC 3aHATHUSI YYEHUKOB MEKIIKOJbHOTO y4eOHO-TIPOU3BOICTBEHHOTO 1IE€H-
Tpa. [IIKONBHUKKA HE TOJBKO HM3Y4YaKOT MAaTEpHUANIbl CaWTa, HO U AKTUBHO
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YYaCTBYIOT B €r0 Pa3BUTHU — MIIYT B CETH POJICTBEHHbIC MaTEpHUabl, pa-
0oTaloT ¢ JUTEpaTypol, CKaHUPYIOT (oTorpaduu, KapThl U PUCYHKH.
[TpoekTt "IIpupona [lepecmaBckoro kpas'" pa3BUBaeTCs B paMKax OOIIETO-
POACKOU JIESITEILHOCTU 0 HAMOJHEHUI0 UH()OPMAIIMOHHOTO MPOCTPAHCT-
Ba TEICKOMMYHUKalMoHHOM cetn «botuk» ropoma Ilepecnasis-
3ajecckoro.

['maBHBIM 00pa3om, MaTepualibl CaiiTa OPUEHTUPOBAHBI HA KCMOJIb30-
BaHue B (hakynbTaTUBHOM Kypce «KpaeBenenue IlepecnaBckoro paitona»
st 8 — 9 kjaccoB o01eo0pa3oBaTeIbHON MIKOJIBL. OTEIbHBIE €T0 YacTu
MOTYT OBITh MCIOJB30BaHbl B Kypcax «OOmas skonorus» 1 9-x Kiac-
coB, «YenoBek u npupoaa B GoybKIOpe» Ajs 5-6 Ki1accoB, pEKOMEHI0-
BaHHBIX COBETOM MO 3KOJOTHMYECKOMY OOpazoBaHuio mnpu IIpesumamyme
Poccuiickoil akajiemun o0pa3oBaHusl.

Kypc mkonbHOT0O KpaeBeaeHus, KOTOPhIH B HACTOSIIEE BpEMs IIPEIo-
naercs (paKyJIbTaTUBHO TOJBKO HEMHOTMMU YUUTEIISIMU, SIBIIICTCS BAXKHOU
(dbopMOIi MUPOBO33PEHUYECKOT0, HPABCTBEHHOI'0, 3KOJIOTMYECKOTO0 U 3CTeE-
TUYECKOTO BocnuTanus. OJIHON U3 CephE3HBIX MPOOJIeM yUuTeaen B opra-
HU3AIUU Kypca KpaeBeeHUs ABISIETC AeDUIIUT JOCTOBEPHOM HAYYHOU U
JIOCTYIMHOW MH(GOpPMAIIUK TIO KPACBEJACHUIO, TOCKOIBKY J0 CHUX IMOpP HE CY-
IIECTBYET JaK€ COBPEMEHHOTO YUE€OHHMKA IO ATOMY MPEAMETY ISl CPEeli-
HUX 1Koy ABTopsI caiita «IIpupozaa [lepecnaBckoro kpas» CUMTAIOT CBO-
el 3a7a4eil BocnogHeHue AeduunTa HHGOpMaIMK MO KPaeBEICHUIO CPe/I-
cTBaMu ceTeBbIX TexHonoru. Ceituac Ha calite «IIpupona IlepecnaBckoro
Kpasi» pa3MelIeHbl MaTepualibl 00 UCTOPUU €CTECTBEHHOHAYYHBIX HCCIIE-
noBanuii B IlepecnaBckom palioHE U M3BECTHBIX KpaeBenax, 0 reorpadu-
YECKOM TMOJIOKEHUM pailioHa ¢ Kaptamu U (otorpadusiMu XapakTepHBIX
naHAmadTOB; YHUKaJIbHbIE MaTepuaibl mo ¢enonorun Ilepecnais-
3aJ1eccKoro, B KOTOPbIX MOXHO HAaWTH HE TOJIBKO PE3yIbTaThl CUCTEMATHU-
YeCKUX HaOIOJICHUH, TPOBOJUBIIKNXCS B HAIlIEM BEKE, HO U JIaHHBIE 00
M3BECTHBIX 3a()UKCUPOBAHHBIX B UCTOPUUECKUX JOKYMEHTax (peHosoruye-
ckux aBieHusx, HaunHas ¢ XVII Beka. Ha caiite onmy0OnukoBaHa Hay4Has
uHopmaius 00 yHUKaJIBLHOM NaMsITHUKE Tpupojbl, o3epe [liemeero, B
KOTOPOM OTPaKEHbI JAHHBIC HCCIEIOBaHUN 03epa yuyeHbiMU HMHCTHTyTa
BHyTpeHHUX Bog PAH.

ITo marepuanam canra «lIpupona IlepecnaBckoro kpas» peKOMeEHy-
€TCS POBOJIUTH YPOKH IO CIAEAYIOIINM TEMAM:
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1. Uctopus ecTecTBEHHOHAyudHbIX wuccieqoBanuii B IlepecnaBckom
paiione. IlepecnaBckue kpaeBenbl. llepecnaBib-3aiecckoe Hay4dHO-TIPO-
cetuTenbckoe obmectBo — [IE3AHIIPOB (2 gaca).

2. ®usuko-reorpaduyeckas xapakrepuctuka [lepecnaBckoro paiiona,
reorpadguyeckue KOOPJAUHATHI KpaWHUX TOYEK TEPPUTOPUM Kpas, MPOTS-
KEHHOCTh TEPPUTOPHUHU C CEBEpa Ha IOT M C 3amaja Ha BOCTOK, CPaBHU-
TEJIbHBIC JTAHHBIE O BEJIMYMHE TEppUTOpUH paiioHa (1 yac).

3. [Ipupoansie 30HbI 1 JanamadTH B npeaenax [lepecnaBckoro pai-
oHa (1 ygac).

4. Boguble pecypchl paiioHa. BHyTpennue Boabl. BaxHeiimue o3epa,
peku u 6osiota (1 gac).

5. Knumar. ®akTopsl, ompeaesstonue ocoOOeHHOCTH Kiumata. Bos-
IOyIIHbIE Macchl, (hopMUpYyIOIIME KIuMaT paiioHa. Knumartuueckue ceso-
Hbl. BiusHue kiauMarta Ha 3emiiefiesiue, arpoKJIMMaTHUUYECKUE PECypChl
patioHa (1 gac).

6. [1nemeeBo 03epo — YHUKAIBbHBIA THAPOJIOTHYECKHUN MTaMsITHUK TTPH-
pojbl (1 gac).

/. Bonma kak cpega obuTaHus >KMBOTHBIX. [IpricmocoOneHus >KUBOT-
HBIX K )KU3HU B Boje. Pe10ObI 03epa IlnemnieeBo (1 gac).

8. Pacrenus Bogoemos (1 gac).

9. [Ipeamer deHOTOTHH U OCHOBHBIE (DEHOJOTUYECKUE TOHATHUS. 3Ha-
yeHue (PeHOoJIOTuu ISl MPaKTHUECKON NeATeTbHOCTH Jtoae. MaTtepuabl
o penonoruu Ilepecnapnsa-3anecckoro (1 gac).

10. Ce3onHble U3MEHEHHUS B ®KU3HU pacTeHuit (1 gac).

11. HapoaHsblil KalleHAapb, KaKk OTPAXXEHHUE OTHOIICHUS 4YEJIOBEKa
MPOIIIOTO K OKpyXaroiieMy Mupy. Hapoauslil kajieHaapb, Kak KOJbIOETb
ectecTBo3HaHus (1 yac).

BupryanbHasi Ilycrbinb (MHTEPHET-TEXHOJIOTHU B 3KOJOTHYECKOM
oOpazoBanuu http://www.uic.nnov.ru/pustyn/).

[IpencraBiaeHHas B pamkax pecypca uH(popmalys Obljia UCIIOIb30Ba-
Ha JIJIs OpTaHU3alUK y4eOHBIX KypCOB ISl YJICHOB HEMPABUTEIHCTBEHHBIX
IpPUPOJAOOXPaHHBIX opraHu3aiuii. Hanbosiee BaxxHble OCOOCHHOCTH 3TOTO
POEKTA CBSI3aHbI C TEM, YTO OH, C CAMOr0 Hayajia, HOCHJI MEKPEruOHalb-
HBIM XapakTep, U ero co3jgaHue ObUTIO MHUIIMUPOBAHO HEMPABUTEIHCTBEH-
HbIMU opraHuzanusiMud. Hawano mpoekta ObUIO CBSI3aHO C MPOBEJICHHUEM
HKOJIOTMYECKHX IIKOJI JIUIsI YYEHUKOB M3 Huxeropojckou, Biragumupckoi
u SpocnaBckoit obnactu. CepBep NMpoeKkTa BKIKOYAET NMEpeYeHb MaTepua-
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JIOB y4eOHOW MpOrpamMMbl, BUJEOOTUETHl C 3KCKYPCUN, CAMOCTOSATEIIbHbBIC
y4eOHble pabOThl MIKOJIBHUKOB (KAaK MPAaBUIIO, TUIEPTEKCTOBBIE OIpeEie-
JIUTENN PACTEHUM U JKUBOTHBIX), MIEPCOHAIBHBIE CTPAHUYKHA BCEX y4dacT-
HUKOB IIKOJIbI. [IpakTHUecKn Bce KOMIOHEHTBI y4eOHOI0 MpoLecca Haxo-
IAT CBO€ BUPTYaJIbHOE OTpakeHue. Pa3BUTHE NMPOEKTa MPOUCXOIUT YXKE
Oonee mATH JIeT. DTO MO3BOJSET MPOCIEKUBATH UCTOPUIO NEAArOrMUECKO-
ro KOJUIEKTUBA U TE€X MECT, IIe MPOXOIAT IIKOJbI, COXPAHATh MPEEMCT-
BEHHOCTb YYEOHOUM U TBOPUECKOM JIESITEIbHOCTH.

CtpykTypa pecypca U HEKOTOpble (parMeHThl MPEACTaBICHbBl HA CO-
OTBETCTBYIOIINX PUCYHKAaX.

BubnvoTekKa

Menuaters

Easbl

[anepeA

F.onnekuna

dareHTbI

II¥CTEHE

NMekyMu
TekeTsl -

FPaccrazel

Puc. 1.10. Cmpyxmypa obpazosamenvHo2o pecypca
"BupmyanvHnas nycmoits'

BzaumopeiicTBie rocyaapcTBEHHOTO M HEMPAaBUTEIBLCTBEHHOTO CEK-
TOPOB, MPOUCXOIAIIEE B paMKaX MPOEKTa, OKA3bIBAET CEPbE3HOE BIIMSHUE
He TOJIBKO Ha AKoJIornueckoe oOpa3zoBanue Poccuu, HO U HA pa3BUTHE UH-
(dbopMaImoOHHOM KyJIbTYPHI.

HeobxoaumMo 0OTMETUTh M1 KOMMEPYECKHUE TPOEKThl B PA3BUTHH XHUMHU-
YeCKOTro, OMOJIOTHYECKOr0 U IKOJIOTUYECKOro o0pa3oBanus B Poccun.
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Puc. 1.11. Dpaemenmolr obpazosamenbHo2o pecypca
"BupmyanvHas nycmoits'
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Kovmnanua ®U3UKOH (http://www.physicon.ru/index.html) — u3-
BECTHBIM POCCHMCKHUI pa3paOOTUYUK YUEOHBIX MYJIbTUMEIUHNHBIX KOMITbIO-
TEPHBIX MporpamMm U Internet-cucreM AMCTAHIMOHHOTO OOy4E€HHS B 00-
JACTU €CTECTBEHHBIX HayK (Maremartuka, (u3uKa, aCTPOHOMUS, XUMUS U
apyrue). KommaHusi BBINOJMHAET pa3pabOTKM 00pa3oBaTEIbLHOrO IMPO-
IrpaMMHOTO 0OecTieYeHus M0 3aKazam opraHuzanuil. OHa y4acTBYeET B psijie
MEKyHApOIHBIX TPOEKTOB MO pa3pabOTKe 00pa30BaTEIBLHOIO U YUYEOHOTO
IpOTpaMMHOI0 OOecreueHnsl, Kak Ha KOMIIAKT-TUCKax, TaK W JJIs
Internet/Intranet. ®U3NKOH sBnsieTcss 4yieHOM MEXIyHApOIHON TPYIIIIbI
Open Teach Group, 3anumaronieiics pa3paO0OTKOl HOBEUIINX y4EOHBIX U
00pa30BaTEIbHBIX MPOTPAMMHBIX CUCTEM M TEXHOJIOTHUH.

"OTtkpoiThiii Komnexx" (Wwww.college.ru) — Internet-npoekr nomo-
HUTEJILHOTO 00pa3oBaHus, pa3padarbiBacmbiii kommnanuedn OU3MKOH.
OH BKJIIOYAET MIKOJIbHBIE KypChl (MaTemaTuka, (Gu3nKa, aCTpOHOMMUS, XU-
MUsl, OMOJIOTUSI U JPYTrUe MPEAMETHI) U KYPChl I MPO(PECCUOHATBHOTO
oopazoBanus. Conepxxkut Oojiee 4000 TeCTOBBIX BOIIPOCOB U OOJBIIOE
YUCJI0 UHTEPAKTUBHBIX MO/ICIICH.

Kommanus ®U3UKOH pa3zpabotana psa yueOHbIX M 0Opa3zoBaTelib-
HBIX IPOJIYKTOB U MPOEKTOB.

OtkpbiTasa Xumus 2.5. Croa BXOJAT CIEAYIOMIUE Pa3aebl:

* OO01as 1 opraHn4ecKas XuMus

* dusznyeckas XMMUSI 1 XUMUYECKash KUHETHUKA

* XUMUs 2JIEMEHTOB

* XuMus oKpyKarouen cpeibl

* buoxumus

ABTOp Kypca — 3aBenyromuii kapeapon obuiedt xumun MOTHU, nok-
TOp XUMUYECKUX HayK, npodeccop B.B. 3eneHuos.

Kypc Bkmrouaer:

- Y4€OHUK C OOJIBIITUM KOJIMYECTBOM CIPABOYHOTO MaTepHaia;

- 58 UHTEpPaKTUBHBIX YYEOHBIX MOJICJICH U aHUMAaIIU;

- 6osiee 100 rpadukoB u cxem;

- 6onee 150 3anau c pemenusiMu U 300 KOHTPOJIBHBIX BOIIPOCOB;

- TPEXMEPHBIN BU3yIN3aTop rpaduueckux GopMy;

- )KypHaJl y4yeTa paboThl YUYEHUKA;

- UIHTEpaKTUBHAs Tabnuia MeHpaeneena;

- kaTanor MlHTepHeT-pecypcoB Mo XUMUHU;

- 3BYKOBOE COIIPOBOXKJICHHUE.
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ConepxaHue Kypca COOTBETCTBYET MporpaMme Kypca XUMMHH 11 00-
meo0pa3oBaTeNbHBIX YUpeKaeHUN Poccuu u BKIIIO9aeT OOJbIIOe KOJuYe-
CTBO JOTIOJTHUTEILHOTO MaTepuala. B yueOHUKe pUBEACHBI CIIPaBOYHBIE
Ta0IUIbI, J1aeTcsi NOAPOOHBIA pPa300p TUMOBBIX 3ajay, MPEICTABICH
O0JIbIIIOM HAOOP JJIs1 CAMOCTOSATEHHOTO PEIICHHUS.
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Puc. 1.12. ®paecmenmor obpazosamenbHo2o pecypca
"Omxpvimwii Konneoorc"

Kypc "OtkpsiTas buosorus 2.5" npenHazHaueH sl y4yalluxcs
00111€00pa30BaTEIIbHBIX YUPEKICHUN — CPEIHUX IIKOJI, JIMIEeB, TMMHAa-
3UH, KoJsemker. OH MOKeT OBITh MCHOJB30BaH JUISI CAMOCTOSITEILHOIO
M3y4YeHHUs] OUOJIOTHMU U TMOJATOTOBKH B BY3BI, a TaKke OyJIET IMOJe3€H CTYy-
JIGHTaM IeJarort4ecKyux By30B M IIPero/iaBaTesisiM OUOJIOTHH.
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NnmocTpupoBaHHBIA YYEOHUK COIEPIKUT:

- 60 UHTEPAaKTUBHBIX YUYEOHBIX MOJIETICH;

- 6osee 500 ¢oTorpaduii, puCyHKOB U CXEM;

- 400 KOHTPOJIBHBIX BOIPOCOB I IPOBEPKU 3HAHUU;
- CUCTEeMaTUKy OpraHM4eCKOTo MHUPA;

- "ATnac yenoBeka';

- IOUCKOBYIO CUCTEMY;

- cepTU(UKAIIMOHHBIN TECT;

- CIIpaBOYHbIE MaTepuaibl, Onorpaduu OMOJIOTOB;
- )KypHaJl JJOCTUKEHUI 00y4aemMoro;

- katajor MHTepHeT-pecypcoB 1Mo OMOJIOTHH.

CTHCOK HHTEPAKTHEHELX MO JIENE

* CRCTEMATHED CPTAHHZMOE
= Mamapoa

2

.

+ Kpanuea

+ PenmuTice nobera w3 novek
+« [onpapne Koaema

» PacmpocTpanekxe cesas

» Tagey maery
# Eaboupw

W

» EPaHeEHHHE DHET TANYEH

+ MuEmeaHme CokpaEnEaRa

+ BRisacpysosts B Ran: HodopRoETh
+ [Inoepagenne

* Jemane

= ATHAC HEN4ECHR

+ LBAnHE: KpOEH

+ Tpancrpanuxs FHE
+ FCPMCHTATOEEHH KATARHS

Puc. 1.13. @paemenmot kypca « Omxpwvimas 6uoiocus»
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1.7. AneKTpoHHbIe Oby4yawLme cCucTeMbl
Ha ocHoBe UHTepHeT-TeXHONormm
B BbiCLULeM OOpa3oBaHUun

[Ipu qoCTaTOYHO MIMPOKOM PACIPOCTPAHEHUH YUEOHBIX JIEKTPOHHBIX
U, B 4aCTHOCTU, IHTEpHET pecypcoB MO XUMHUHU, OMOJIOTUU U SKOJOTHH B
IIKOJIbBHOM 00pa3oBaHuUM, UH(POPMALIMOHHOE HANIOJHEHHUE JJIsl BY30B B pe-
KUME YNaJICHHOr0 JIOCTyNa MpEeJICTaBIeHO HaMHOro Oosee cinabo. B oc-
HOBHOM, d3JIEKTPOHHBIE OOYy4YarolIMe CHUCTEMbl CKOHILIEHTPUPOBAHBI B JIO-
KaJbHBIX KOMIIBIOTEPAX M KOPIOPATUBHBIX CETAX. [IpuMepbl OTKPBITHIX
00pa30BaTeIbHBIX KYpPCOB BECbMa HEMHOTOUMCIICHHBI M OTPaHUYEHBI T10
COAEP)KAHUIO.

Kak ykaszpiBasioch BbIle, TyabCKHil TOCYAAPCTBEHHBIH YHUBEPCH-
TeT Ha CaiiTe CUCTEMbl IUCTAHIIMOHHOro oOydueHus burma.tsu.tula.ru:
7777/ monpmep KUBaeT B PeKUME yAAJICHHOTO JOCTYyIa COMPOBOXK/IAIOIIYIO
UH(pOpMAIMIO U KOHTPOJIbHBIE 3aJaHus JJisl IEeJIOT0 psija UHKEHEPHBIX U
€CTECTBEHHOHAYYHBIX CIEIUATIbHOCTEN U TUCHIUIUINH.

AJNTAlCKNI TOCYAAPCTBEHHBIH YHUBEPCUTET IOIJIECPKUBACT HWH-
dbopMalMOHHBIE MaTepUaibl 0 AucuuIuInHe "TeopeTndyeckrne OCHOBBI Op-
raanueckoit xumuu" (http://www.dcn-asu.ru/structure/chemistry/org/ tooc/
index.html), kotopas siBiIseTCsS crienuaIbHBIM KYypPCOM JUIS CTYJICHTOB YeT-
BEPTOr0 Kypca XMMUYECKOTO (haKyJIbTETa B BOCbMOM CEMECTPE B COOTBET-
CTBUU C TOCYJIAPCTBEHHBIM CTaHAApPTOM crnenuanuzanuii "OpraHundeckas
xumus" 1 " XuMudecKas TeXHOJIOTus .

BonpmmHCcTBO MaTepruanoB HOCUT CIPABOYHBINA, HH(OOPMATUBHBIN Xa-
pakTep, OO MpecTaBiIsieT cOOOM Hay4yHbIe U METOAMYECKHE IMyOJIMKa-
1107058

Orcroa cienyer, 4T0 HECOMHEHHOW LIEHHOCTBIO JJIsi COBPEMEHHOTO
o0pa3oBaHus SIBISETCS cO3laHue (PoHAA XUMHUUECKUX M OMOJOTHUYECKUX
MIPOLIECCOB U SIBJICHUM.

B pamkax BeInosiHEHUs nporpaMmsel 'Co3/1aHUE CUCTEMBI OTKPBITOTO
obpazoBanus" (moamporpamma «HaydHoe, HaydYHO-METOAUYECKOE U HH-
dbopmarmoHHoe OOeCleueHUe CO3/IaHMsI CUCTEMBI OTKPBITOro 00pa3oBa-
HUs») B SlpociiaBckoM rocyaapcrBeHHom yHuBepcutere um. ILI. [le-
MHUJI0BA ObUI CO37aH BUPTYJIbHBIM (POHJ OMOJOTHYECKUX, XUMUUYECKUX,
onmoxumudeckux 3(PpGheKToB U ABICHUM, JOCTYIHBIN yepe3 HTepHET ¢ 1o-
MOIIBIO CTAaHIaPTHBIX Web-0poy3epoB (WWw.uniyar.ac.ru/projects/ opene-

» 53 <



Opnoe B.1O., Pycaxoe A.U., Tuxonoe C.B.

du/effects/ u yaroslavl.opened.ru). Ot6op 3pbheKkTOB U SIBICHUN OCYILIECT-
BJISUJICSI, UCXO/ISI U3 IUJIAKTUYECKUX MPUHIIMIIOB OTKPBITOrO 00pa3oBaHus,
MO3BOJISIONIMX 00ECIeYNTh MaKCUMaIbHYI0 3()(GEeKTHUBHOCTh YKa3aHHOU
¢dopmbl yuebHOTro mporiecca. bolmu BEIOpaHBI TPYIBI B3aUMOCBSI3aHHBIX
a¢ddekToB, uTO ObecrmeunBaeT 00y4aeMbIM YCBOCHHE KaK IIEJIBIX OJIOKOB
OCHOBOTIOJIATAIOMINX MOHATHNA XUMHUH U OMOJIOTHH, TaK M OTIACIBHBIX TEM.

bout mpousBeneH oto6op 75 3d(dHeKToB U ABICHUNU B 00JIACTU XUMHUHU
(BOIIPOCHI XUMHYECKOI'0 PABHOBECHUS M XMMHUYECKUE d(PPEKTHI, CBSI3aHHBIC
C PaBHOBECHBIMH IIPOIIECCAMH, XUMUS TPYIII 3JIEMEHTOB) U 75 3(hpekToB B
obOnactu Ouosiornu U Onoxumuu (MemOpaHHBIC U JIp. YOPEKTHI KICTKH).
VYkazaHHble pa3aeibl, IBISSICH OJJHUMHU U3 OCHOBOTIOIATAIONIUX B XUMHUH U
OMOJIOTUH, JOCTATOYHO CJIOXKHBI.

Tab6mauma 1.1

Omoopannsie Ihhexkmol u s61enuA 6 o61aCMU XUMUU

CMeHleHI/Ie XHUMHUYCCKOI'O paBHOBCCHA
Ipyu MU3MCHCHHHN KOHICHTpAaIUU HUC-
XOAHBbIX BCIICCTB

N3MeHeHne KOHUEHTpaluHuil pearu-
PYIOIIUX BELIECTB MPU PABHOBECHOM
nmpouecce

CTpyKTypa 1 XUMHYECKAsI CBA3b.

Pacnipenenenue »JIEKTPOHOB B KpH-
CTaJule MeTajyla U XMMAYECKas CBSA3b.

Bausinue u3MEHEHHWsT KOHIEHTpAIU
pearupyromuyx BEIIECTB HA CIIBUT XH-
MHYECKOI0 PABHOBECHS.

PactBopenue KaK ¢duzuko-

XAMHUYECKUN MPOIECC.

YciaoBusg cMeleHUsd XUMHYECKOTO
pPaBHOBECHUS MOJI BO3JCUCTBHEM TEM-
neparypsl

DIJIEKTPOXUMHUYECKAsA KOPPO3USI Me-
TaJJIOB

PaBHOBecue B peakuuu 3TepuduKa-
1005071

XHUMHUYECKast KOppO3us MCTAIIIOB

[Ipupoga XUMHYECKOW CBSI3U B Me-
Tajax

DNEeKTPOIN3 PacTBOPOB COJIEH

N3MeHeHne >HTaIbIINU IIpu pacTBO-
PCHHUHU BCIIICCTB

CpaBHUTENBHBIA 3JIEKTPOIN3 PACTBO-
pOB cyJib(aTa u XJopuaa Meau
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3aBHUCUMOCTh TpOIEccCa PacTBOPEHUS
OT TeMIIePATYPHI.

JlokazaTrenbCTBO MPOTYKTOB DJIEKTPO-
JIM3a pacTBOpa MOIMA Kaus

CxeMBbl COCTaBJICHHUS IOJYPEaKIIUU
OKHCJIUTEIBHO-BOCCTAHOBHUTEIIBHBIX
IIPOIIECCOB

B3auMocCBsI3b  OKpacku COEIUHEHUH
MEPEXOIHBIX IJEMEHTOB C HUX CTpOE-
HHUEM

B3aumonencTBrue MeX1y METaIIOM U
KHCJIOTOM.

OcobeHHoCTH CTPOCHHUA IICPCXOAHBIX
AJIEMEHTOB M XHMMMYECKHE CBOMICTBa
IIPOCThIX BCIICCTB

[Ipomecc B3aMMOJEHCTBUS MarHus C
OJTHOOCHOBHBIMH KHCIIOTaMH (CHIIb-
HBIC U CJIa0bIEe).

BoccraHoBieHne Meam M3 €e OKCHUIa
BOJIOPOJIOM

['inponu3 Kak paBHOBECHBIH Mpoliecc.

QHCKTPOHI/ITI/I‘ICCKEUI AJucconuanmsi.

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
pPCaKInU

TecToBbIE OKUCIIMTEIN U BOCCTAHOBH-
TCIIN

OxwuclieHre ¥ BOCCTaHOBJICHUE.

TepMoauHaMHUYECKUE
TOWYHUBOCTH BEILIECTBA

yCIIOBHS  yC-

CranmapTHbIE SJIEKTPOAHBIC TTOTEH-
[TAAEL.

[TocTpoeHNE 3HEPTETHUECKOTO ITHKIIA
U pacyeT SHEPruu KPUCTALIMYECKON
peIIeTKH

Bo3MoxxHOCTB IIPOTCKAHUA OKHUCIINU-
TCIbHO-BOCCTAHOBHUTCIILHOI'O IIPOLCC-
ca

Bo3moxxHOCTH  00pa3oBaHHUs  BOJO-
POJITHOM CBSI3U Y BJIMSHUE €€ HA CBOU-
CTBA BEIIECTB

BoccraHoBuTenbHbBIE CBOMCTBA Me-
TaJIZIOB IIO OTHOIICHUIO K KaTHOHaM
METaJla.

CBoiicTBa aTOMHOUN (KOBAJIEHTHOW)
CBSI3U

[IporHo3upoBaHre U OCYIECTBICHUE
O-B mporieccoB, MNPOUCXOAANIUX B
pacTBopax, COAEpXKAIMX KaTHOHBI
BOJIOPO/Ia U METAJLL.

DNEKTPOOTPULIATEIIBHOCTD,  IMOJISIPH-
3yeMOCTb U MOJISIPU3YIOIIEE JICHCTBUE
HMOHOB U BIIUSIHUE WX Ha 00pa3oBaHUE
MOHHOM M KOBAJICHTHOM CBSI3U

Peaknus HeuTpanm3zanuu

CuiibHBIE U Ci1a0bI€ AIIEKTPOJIUTHI

CoBMECTHBIN HEOOpaTUMBIN THAPO-
JIN3.

BnusHue 3J1€KTpPOHHOTO CTPOCHUS Ha
U3MEHEHUE CBOWCTB
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CwmenieHne paBHOBECUS NPU THUIPO-
JIM3€ COJIEU

3aBUCUMOCTh CBOMCTB OT CTPOCHHS
MOJIEKYJIbI

N3MeHeHne >HEeprud MpH  OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIBHBIX IPOILIEC-
cax

B3aumocBs3b arp€ratraoro COCTOsHMA
1 METAJUIMYECKUX CBOMCTB

JletictBue 6ydepHOro pacTopa

Crenenp rmapoJimia

Oo6pazoBaHue
JIEKTPOJIUTA

MaJIOpaCTBOPUMOTO

JMcnponopimoHUpoBaHUe XJiopa B
BOJIC

PaCTBOpeHI/IC O0CaaKOB

PaCTBOPI/IMOCTB rajJorcHuoB B BOJAC

OOpazoBaHue KOMIIJIEKCHBIX COEIH-
HEHUI

DNEeKTpoIN3 pacTBOpa XJIOpHWAAa Ha-
TpUs

P A3pYHICHUC KOMIUJICKCHOIO COCON-
HCHUA

KuciaoTel 1 OCHOBaHUSA

B3aumoneiictBue xsopa u Opoma ¢
dbochopom

B3aumogeiicTBre XJ0poBOJOpOAa C
BOJIOU

BoccranoBurenpHblEe CBOWMCTBA XJIO-
pPOBOIOPOJIA

OObeciBeunBarOIINEe CBOWCTBA XJOpa
1 6poma

BzaumogeiictBue 6poma ¢ pacTBopom
aMmMuaKa

BnusHue aHWMOHOB M KAaTHOHOB Ha
PaCcTBOPHUMOCTD I'aJIOTCHHUI0B B BOJAC

CtpoeHue M CBOMCTBa KHCIOPOJICO-
JEpKALUX KACIOT XJI0pa

HeycTonunBOCTh THIOXJIOPUTOB MpH
HAarpeBaHUU

B3auMoieiicTBre TaJIOTreHUI0B KaJIUs
C CEpHOM KHCJIOTOH

CnocoOHOCTh TaJIOTEHUIOB K KOM-
MJIEKCOO0Pa30BaAHUIO

HeBo3MOXXHOCTB B3aMOJIECTBUSI
XJIopaTa Kajaus ¢ CEpHOM KUCIIOTOU

Bnusaue cun BHYTPH MOJICKYIJIbI TI'd-
JIOTCHOBOAOpPOJAa Ha €10 CBOMCTBA

3aBUCUMOCTh PAaCTBOPUMOCTH Ta3a B
BOJIE OT TEMIIEPATypPhl
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Tabmuna 1.2

Omoopannvie I¢hhexkmot u ae1enun
6 001acmu duono2uu u ouOXumuu

Tpanckpunius
puana sapa

ICHECTUYCCKOIro Mare-

IIpouecc cozpeBanust 1 PHK

[lepeHnoc Mosekyn yepes3 AepHyIo Nopy

Tpanckpunuus u npoueccuar PHK

BnusHre Ha TpaHCKPUIILMIO M IPOLEC-
CUHI OKpY>KarolIe cpeibl

TpaHcisiusa Kak OpoLecc, MEPEeHECEHUS
HYKJICOTUHOM MOCJIEJOBATEIHLHOCTH
PHK B nocienoBaTeabHOCTE aMHUHOKHUC-
JIOT B OeiKe

Tpaucisius

COopka mOJUIIEeNITUTHON TIeTIH

[TocTTpancasuroHHas MOAUGUKAIIUS

O6pazoBanue cyobeIMHUIL PUOOCOM

Tpancasmus koga PHK u cOopka mosnu-
HENTHIOB

CrtpoeHue KIeTOYHOH MEMOpaHBbI

[ToBEepXHOCTHBIN amnmapar

bapbepHas QyHKIMS TUNHIOB

[IpoBeneHnr HEPBHOTO MMITYJIbCA

PenenrropHast hyHKIUS TUTTAIOB

N3MeHeHnEe KOJMYECTBEHHBIX I10Ka3aTe-
JIEH TJIMKOJIMITMIOB B KJIETKE

HM3MeHeHune KUAKOCTHOCTH MCM6paHBI

YyacTre JUIMUI0B B aJalITOT€HE3E

AcummMmeTpust MeMOpaH

N3menenne (QyHKIUM MeMOpaHbl TIpH
HEJIOCTATKE OINPEICTICHHBIX JTUTTUI0B

Hapymenue
MeMOpaHbI

CTPYKTYpbl U (QYHKUUU

CucremaTnueckue 0COOEHHOCTH (TpOKa-
PHOTHI) CTPOEHUS MEMOPaHBI

Brimonaenne OenkamMu MeMOpaH perier-
TOPHBIX (PYHKIIHIA

OyHKIUSA IPOTOHHOW MOMITBI

O6neruennas auddysus

Pa6ora K-Na Hacocos

Anre3us

[TpomMeXyTOUHBIN KOHTAKT

Jlecmocoma

[Tonynecmocoma

I JTOTHBINA KOHTAKT

KoMMyHHKaIIMOHHBIE KOHTAKTHI (IIIerie-
BOM)

KOMMYHI/IKaHI/IOHHble KOHTAKThI

Haric)

(cu-

Tpaucnopt 6enka

HN3MeHeHue KOHICHTPpAINUM MOHOB KalJlb-
s B IUTOIIIIa3ME
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HNoHbl Kablsd KaK PEryisiTOP B3aUMO-
JIEUCTBUS KJIETOK C OKPYXKarlIeu cpe-
oun

MexaHu3M BBICBOOOXKIEHUS KAJIBIIHS

Conpspkenne okuciaeHus u dochopuiu-
poBaHUs

Tennonpoaykuyst MUTOXOHIPUN

[TpoucxoxaeHne MUTOXOHAPUI

MemOpaHbl MUTOXOHAPUIA

MuTtoxounpus. PocopunupoBanue

Pazobmienne oxkucnurensHOro (hocdo-
PWIMPOBAHMS B MUTOXOHIPHUSX

Bnusanaue cpenwsl Ha cunte3 pPHK B sn-
PBILIKE

Ponp siapeiiika B oOpa3oBaHUU CyObe-
JUHULL puOOCOM

Cunres pPHK B sanpsiike

Komruiexe I'onsmxn

JInzocombl

OxkaiimIIeHHbIE TTy3bIPbKHU

MukpoTpyOOUKH KaK CTPYKTYpbl MOJ-
nepkaHusi (GopMbl M OCYIIECTBICHUS
TPaHCIOPTa B KIIETKE

IIpoMexyTOUHBIE HUTH KaK 4acTbh LIUTO-
CKeJleTa

YyacTtue HUTOCKEIeTa B DK30IUTO3E

OK301IMTO3,
kanbius (1)

OHOCpe,HOBaHHBIﬁ HOHaMU

DK30LUTO3, OMOCPEIOBAHHBIM HOHAMHU
KaJIbIus (2)

DK301MTO3, ONOCPEIOBAHHBIM
rpajbHBIMU OeNTKaMu

HHTC-

KOMMYHI/IKaHI/IH KJICTOK

FaHI‘JII/IO?)I/II[BI — MApKEPLI KJIICTOK

Juddys3us Manblx MOJEKYN depe3 Iiia3-
MaTHYECKYyI0 MeMOpaHy

TpaHCcnopT BEWIECTB B KJIETKY

VYyactue ¢GepMeHTOB BO BHEKJIECTOYHOM
nepeBapruBaHUN

Penenmmust pusnuecknx (akTtopoB Oen-
KaMH

Oco0eHHOCTh caxapa30-Hu30MalbTa3HOTO
KOMILJIEKca OeNKOB MeMOpaHbl, BBIMOJI-
HAONUX (epMEHTATUBHbIE (DYHKITUN

Tpancdopmanusi BHEIIHUX CUTHAJIOB BO
BHYTPEHHHE C TIOMOIIBIO  OEIKOB-
peLenTopOB

3anporpaMMHpPOBaHHAS TUOENH KIETOK

['ubenp KIETOK, BBHITIOJHUBIINX CBOIO
(YHKITHIO

Jlo3za TepaTorena

I'eneTnyeckas KOHCTUTYLIMA MAaTCpHn

HNudexmmonHbie areTsl

OddexTrl MeanpenapaTtoB

Metaboau3m maTepu
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Pa3paboTku opreHTUPOBAHBI KaK Ha CpeJHEe, TaK U Ha BBICIIEE €C-
TECTBEHHOHAay4YHOE 00pa3oBaHue.

CymiecTBEHHBIM aCIeKTOM pPabOThl SBHJIOCH MPEJCTaBICHUE OTO-
OpaHHbIX 3(P(EeKTOB M SBICHUN B SJIEKTPOHHOU HHOOpPMAIIMOHHO-
oOpazoBarenbHOi cpene. Criocod M CTpyKTypa NpeAcCTaBlICHHUS B 3Ha-
YUTEJIBLHOW CTENEeHHU OnpeacisaoT 3G PEeKTUBHOCTh YUEOHOro IMpoiiecca.
Cnenyer oTMETUTh, YTO Hanbosiee F3(PPEKTUBHBIM B YKA3aHHBIX IEIAX
SBJISICTCS TIPEJICTABJICHNE TOHATHI M SBJICHUN B Pa3IMYHBIX 00JaCTIX
XUMUU 1 OMOJIOTUY TIPU MOMOIIHM BU3YAJU3HUPOBAHHBIX Mojaesiei. OT-
CI0JIa BCTaeT mpobseMa BbIOOpa mMojesaeid 0ObEKTOB U SIBJICHUM U CIIO-
CoOOB WX BHU3yalu3alluh. PasyMHBIM SBJISETCS COYCTAHHE CTATHYHBIX
M300pakeHU1 OOBEKTOB, AHUMAIMOHHBIX W OTUU(PPOBAHHBIX BHUJEO-
(dbparMeHTOB MPOIIECCOB U MPOIEAYP U MpeJACTaBICHHUE SIBICHUNA B (hop-
Me mozener ¢ 3p(eKTUBHON BHU3yanu3anuend (B YaCTHOCTH, TE€XHOJIO-
ruu, ocHoBaHHbIe Ha Flash, rexnomorun Real Media). BecbMma cymiect-
BCHHOU SIBJISETCS BO3MOXHOCTh MHTEPAKTUBHOW PabOTHI ¢ BHIOpAHHBI-
MU MOJESIMH B PEXKHUME YJAJICHHOTO JOCTYIa, YTO CO37a€T OCHOBY
BUPTYyaJIbHOTO TpakTukyma. CreayeT Takke OTMETUTh IPUMEHEHUE
OCHOBHBIX BHU3YaJIM30BAaHHBIX OOBEKTOB M SBJICHUM B KOHTPOJILHO-
TECTOBOM OJIOKE, YTO MO3BOJIIET OCYIIECTBIATH KOHTPOJIb U CAMOKOH-
TPOJIb 3HAHUN 00y4aeMOTO B PEKUME TEIETOCTYTA.

[TosToMy, B mOMOTHEHHWE K TEKCTOBOW 4yacTH omucaHus 3¢ (eKToB,
COTJIACHO CTPYKTYype€ MpencTaBieHus HHGOpPMALMK, MPUIAraeTcs HX
aHMMAaITMOHHAs BHU3yaiu3anwus, ocHoBaHHas Ha Flash. Tak Ha pucyHke
npejicTaBiieH (PparMeHT aHMMAIMOHHOIO POJIMKA, WLIIOCTPUPYIOIIETO
PaBHOBECHBIE MPOIIECCHI.

[IpuMeHeHnrne MoA0OHOM TEXHOJOTHU OCOOCHHO A(DPEKTUBHO MpPH
yIaJICHHOM JIOCTYII€, ITOCKOJIbKY HEOOIbIINe pa3Mepsl (haitaoB crioco0-
CTBYIOT OBICTPOJCHCTBUIO CUCTEMBI IPH YMEPEHHOM MPOIMYCKHOW CIIO-
COOHOCTH TEJIEKOMMYHUKAIIMOHHBIX KaHAJIOB.
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FeCl, + 3 NH,CNS —— Fe(CNS), + 3 NH Cl

4 1 [MoBTOpHUTL
C B Fe(CNS), |

PABHOBECHE

PABHOBECHE

FeCl,

e

o

L
.

t

Puc. 1.14. ®paemenm anumayuu 3¢hpghexma "Cmewerue xumuueckozo
pasHogecusi npu UsMeHeHUU KOHYeHmpayuu ucxoonvix geujecms”

» 60 <



Komnoviomepnuvie mexnonozuu ¢ o0pazoeamenvHoll u HAYUHOU 0esAmenbHoCmu

RapyEy MeMbpanel IappodotaEsni
XAPAKT) CepaILEnuEl SHCIoA
CINFETEMEACT EOIMOUEHOCTE HIH
HEBOIMIKEDOCTE RETOCPEACTEEAROID
OPpOEEKEO~ BEHEA Mepes MeMbpaRy
PMOANEHLE ¢ GazHES=-XErMHYeckol
TOY1EH BFHIIEII BEIRECTH. HE‘ZII-DIIHP‘EEIE
BEMECTRA (TOMECT VR ) CBOGOTHS
OpOERKAKT Tepes SRONOrHTecKkiTe
meufpansL Tlo sTof opaanae
IAOSIATO? A IEICOATH? TONAPERX
¢OoSqEEEHNA TpoNcXeaT IpH ToMOIN
slcMOpanELL mysepeEos. o sTofl e
NpATAAE PETENT o Eenonap AL
MAOTEKYT M OIOREHER] BEYTPN EMETENL
IIormepueie pelitecTRAHORLL, Oenkit) He
uur:.-‘r ]Il.'ll;lHHZEEI'.E. "I-E‘_.'IE! -E-ED.I'II:I-IH"IEEI..‘IIE
MeMOpanrl, IIMeERC TO3TOMY
PELEOTON] MOMEPHER MONEKY
EE'I'FIZIGEB.IB nnasmrm&nlqnan
MeMEpaRY, a MepeIaTy CNTHANA K
IPVYTHM EMETOMHEIM KOMIARTAMEET AM
SCYIRECTREMANT ETODGIC DOCPCAHHEN. ITo

Puc. 1.15. ®paecmenm buonocuueckozo sgpexma:
peaxkyuu MemOopaHvl 8 Kiemke

OcranoBumcsi Oosee mnoapoOHO Ha mpuMeHenuu HMHTepHeT-TeX-
HOJIOTHH B XMMH4YecKOM oOpa3oBaHuu. Kak yka3pIBaJlOCh BBIIIE, B OT-
JUYHE OT psAZia AUCIUIUINH (PU3HKO-MATEMAaTUUECKOTO IMKJIa KOMIIBIOTEP-
HOe OOydeHHe oOIei, HEOpPraHM4YECKOW, OpraHuYecKod, OMOXMMHUHU, a
TaK)Xe JPYTUM XUMHUYECKUM IHUCIUIUIMHAM HMEET CBOM crernuduaeckue
ocobeHHocTr. OHU CBSI3aHBI C TEM, YTO XMMHSI — 3TO HayKa O BEIICCTBAX,
UX CBOMCTBax W mnpeBpameHusx. CymecTBeHHbINH 3 (PEKT B €CTECTBEHHO-
HAy4YHBIX JUCIUIUIMHAX CJIEAYET OXKHAATh OT HWCIOJIb30BaHUS KOMIIBIO-
TEPHBIX MOJIeNIeH ¢ BH3yalIM3allied TOJIy9aeMbIX PE3yJbTaTOB. DTO IO-
3BOJIIET COBMEINATh HHTEPAKTUBHOCTh NMPUMEHSICMBIX YIEOHBIX CPEJICTB C
MOJINBAPUAHTHOCTBIO MX WCIIOJIb30BaHUS U MHOXXECTBEHHOCTHIO TMOTydae-
MBIX PE3YJIbTATOB IPH BBICOKOW HATJISAHOCTH MOCIISTHUX.

[ToaToMy 0c000 cleayeT KOCHYThCS NPUMEHEHUS KOMIBIOTEPHBIX
MOJIEJIEd B OTKPBITOM OOpa30BaHUM XUMHUYECKOM M OHMOJIOTMYECKOUN Ha-
npaBiaeHHOCTH. OHHU MO3BOJIAIOT MOJIydaTh Pa3HO00pa3Hy0 WH(POpMAIIHIO
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IIpU BapbUPOBAHUHU 3AIIPOCOB, HE CTOJb JETEPMUHUPOBAHBI B OTJIMYHE OT
mpocToro Habopa rpaduyeckux ¢pparMeHTOB. B KauecTBe mpumepa MOKHO
PacCMOTPETh YK€ YIMOMSHYTOE NMPUMEHEHUE KBAHTOBO-XMMHUYECKHUX MO-
neneld B XUMUYECKOM 00pa3zoBaHuu. MoOAEIMPOBAHUE MOXKET OCYIIECTB-
JSTHCA B PEKUME YJIAJIEHHOTO JOCTYyTIA.

B flpocnaBckom rocyapCcTBEHHOM YHUBEPCUTETE B paMKax IMPOEKTa
POO®U ocyuiecTBieHO pa3BUTHE M NMPUMEHEHHE CHUCTEMbI BBIYUCIIU-
TEIBHBIX CEpPBEPOB obOecrneueHus: (yHAAMEHTAIbHBIX MCCIEIOBAHUN C
yAQICHHBIM JIOCTYNIOM B SIpOCIaBCKOM pETHOHE.

ITomo0HBI MOAXOJ COCPENOTOYEHMSI MOIIHBIX alllapaTHbIX, IIPo-
IrPaMMHBIX U KaJIpOBBIX PECYpCOB IMpHU obecrneueHuu 3PHEeKTUBHOTO Tele-
J0CTyIa K HUM B HAYYHBIX U 00pa30BaTEIbHBIX LEAX BechbMa 3(h(PEeKTUBEH.
PanrioHanibHOE HCMOJB30BaHUE AMIAPATHBIX W MPOrPAMMHBIX PECYPCOB
KJIacTepa Mpu ux cocpenoroueHuu B MHrtepHer-nieHTpe Apl'Y mosBonuiio
YBEIIMYNUTh KOJMYECTBO TNoOJyb30oBaTenern cucrtembl A0 100 gemoBek. 10
ok0J10 20 yuyeOHO-HAy4YHBIX TPYIII, 3aHUMAIOIINXCS PA3TUYHbIMU HAYYHbI-
MU U 00pa3oBaTEIbHBIMU HANpPABICHUSMH, TPEOYIOIIMMU HHTECHCHUBHBIX
pacueTHbIX paboT. HampaBieHus uccieqoBaHuil BKIIOYAIOT B ¢€0s1 KBAHTO-
BYI0, OPraHUYECKYI0 U (DU3UUECKYI0 XUMHIO, TEOPETUUYECKYIO (PU3UKY, Ma-
TEMaTUYECKOE MOJICTUPOBAHME M  ONTUMHU3ALMIO  HH(DOPMAIMOHHO-
BBIYMCIIUTENBHBIX CHUCTEM, UCCIEAOBAaHWE MapalieNIbHBIX MPOIECCOB, BE-
puUKaIMI0 KOMMYHUKAIIMOHHBIX MPOTOKOJIOB. [IoMHUMO Hay4HBIX HCCIe-
JOBaHUM, PECypChl CUCTEMBI B PEKUME YJAJIEHHOTO JOCTYIa MOTYT OBITh
MOJIE3HBI U JJ11 00pa30BaTeIbHBIX 11eNiel. Pe3ynbTaTel MOACIUPOBAHUS MO-
JEKYJISIPHBIX CUCTEM MCTOJB30BAIA CTYIEHTHI-OMOJIOTH B CBOMX KYPCOBBIX
U JUIUIOMHBIX paboTtax (Oyaer paccMOTpeHo no3aHee). [I[puMeHsucy oHu
Takke B Kypce « TeopeTnyeckre OCHOBbI OPraHMYECKON XUMUN.

Becbma cyniecTBEHHOW SIBISETCS BO3MOXKHOCTh MHTEPAKTUBHOW pa-
O00TbI C BBIOPAHHBIMM MOJICJISIMHU, YTO CO3/Ja€T OCHOBY BHUPTYaJbHOTO
npakTukyma. Cieyer OTMETUTh NMPUMEHEHHE OCHOBHBIX BH3yaJM30BaH-
HBIX OOBEKTOB U SIBJICHUU B KOHTPOJIbHO-TECTOBOM OJIOKE, UTO MO3BOJISIET
OCYILIECTBIIATh KOHTPOJIb U CAMOKOHTPOJIb 3HAHUM.

B pexume ynaneHHOro AOCTyma IS 1eJied OTKPBITOro 00pa3oBaHUs
MOXET OBITh OCYIIIECTBJICHO M OOpalleHue K peajdbHbIM MpuOOpaM IICH-
TPOB KOJUIEKTUBHOTO MOJb30BaHusA. [[0J0OHBIM ONBIT MMEETCS HA CEro-
THSIUTHUAN JA€HB JJIs1 HECKOJIBKUX BY30B MOCKBBI, KOTOpPBIE B YUE€OHBIX II€-
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JSIX MOTYT 00paIlathCs B LEHTP KOJUIEKTUBHOIO MOJIb30BAHUA JIs1 paOOThI
Ha YHUKAJIBHOM 000pY/I0OBaHUH.

[Ipencranenve 3hPEeKTOB B XUMHUHM U OMOJIOTUH IS 1IeJIe OTKPBITO-
ro oOpa3oBaHus MOAPa3ZyMeBaET HEOOXOUMOCTb BBISIBJICHUS CBSA3U MEXTY
OTJACJIbHBIMU SIBIICHUSIMHU. DTO MOJIPA3yMEBACT UX PEATU3ALMIO B BUJIE OT-
JENbHBIX OJOKOB C Pa3BUTON BHYTPEHHEH M BHEIIHEH CBA3BIO SIBICHUN U
MNOHSATHM, peau3yeMoi B (pOpMe CUCTEMBI THIIEPTEKCTOBBIX CChUIOK. TakK,
OPEACTABICHUE BONPOCOB XMMHYECKOTO PABHOBECHS IMPEIIOIAracT pac-
CMOTpPEHHE KaK OOIIMX 3aKOHOMEPHOCTEN (IIPEACTaBIIEMBbIX B (OpPME TEK-
CTOBBIX MOSICHEHUW, BU3YAIM3UPOBAHHBIX PE3YJIbTATOB MOJICIMPOBAHUS,
rpadUUeCKUX WJUTIOCTPAIMi), TaK U YACTHBIX MPOSBICHUN B Pa3IMYHBIX
XUMHYECKUX Mpoleccax (KUCIOTHO-OCHOBHOE PABHOBECHE, DJIEKTPOJIUTHU-
yecKasi IMCCOLMAIMs 1 JIp.).

HemanoBaxxHbIM (pakTOpOM B Mpouecce 00ydeHHs SBISETCS OpraHu-
3a1us yueOHbIX MaTepuaoB Kypca. B HacTosiiee Bpemsi cpei pyCCKOsi-
3BIYHBIX pecypcoB MHTEpHET Mpe/cTaBICHO OOJbIIOE KOJUYECTBO BBICO-
KOKaYeCTBEHHBIX MAaTEPHUAJIOB MO XMMUU U OMOJIOTUH, BKJIIOUAs CIIPABOY-
Hble MaTepuansbl. [loaTroMy npu popMupoBaHur UHTEP(DEIicCa KOHKPETHOTO
Kypca HEOOXOJMMO BKJIIOYATh B €r0 CTPYKTYpPY CCBHUIKM Ha YK€ HMMEIO-
IIMECsE MaTepUalibl, YJIOBIETBOPSIOIINE TPEOOBAHUSAM OTKPBITOTO 00pa3o-
BaHUsI B 00J1aCTU XUMUU U Ononoruu. O HaKO NMPECTaBISIETCS Pa3yMHBIM,
YTOOBI 3TH CCHUIKU HOCUJIM AYOJIUPYIOIIMI U JOMOJHUTEIBHBIN XapakKTep.
DTO CBSI3aHO C HEBO3MOKHOCTHIO aJIMUHHUCTPUPOBAHUS CTOPOHHHUX WH-
(dbopMaIMOHHBIX PECYPCOB U COOTBETCTBEHHO CO CJIIOKHOCTSMH B OpraHU-
3al[uy CTA0MIIBHOTO YYEOHOTO Mpolecca.

Takum 00pa3oM, B MPEACTABICHUHN KYPCOB XUMUYECKON M OMOJIOTHYe-
CKOM HAampaBJICHHOCTH B OTKPBHITOM OOpa30BaHUU CIEAYET OXKUIATh MPHU-
MEHEHUS KOMITBIOTEPHBIX MOJEJIEH C IIMPOKOM BU3yaNU3alMENd PE3YJIbTa-
TOB MOJICJIUPOBAHUS. DTO MOXKET OBITH OCHOBOM, KaK TEOPETUUECKOTO OJI0-
Ka, TaK ¥ BUPTYAJIbHOI0 MPAKTUKYMa U KOHTPOJIUPYIOIIEH CUCTEMBI.

CrnemyeT OTMETUTH U €11le OJIHY (hOpMy MOBBIIIECHUSI KauyecTBa 00pa3o-
BAHUS — CO3JaHHE YYeOHBIX KYPCOB IO PAa3JIMYHBIM BOINPOCAM BbICO-
KOKBAJIM(PUUUPOBAHHBIMH CHECHUAJTUCTAMUA TEPPUTOPHUAIBLHO Yyaa-
JICHHBIX aKaJleMU4€eCKNUX HHCTUTYTOB U COMPOBOXKICHUE UX aBTOPAMH C
WCMOJIb30BAHUEM COBPEMEHHBIX TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHM.
Kak yka3pIBamoch BHIIIE, TAKOH KypC SBJSETCS HE aBTOHOMHOUM 00ydJaro-
el CUCTEMOM € 3JIEMEHTaMHM KOHTPOJIS, KaK 3JIEKTPOHHBIN yueOHUkK. OH
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CITY>KUT (POPMOM B3aUMOJICUCTBHUSI, TOCKOJBKY MOCTOSIHHO OOHOBIISIETCS U
COJICPKUT Hay4YHbIE MaTepHrasibl (MHPOPMAIUIO U WITIOCTPATUBHBIN MaTe-
pHraj) TepPUTOPHATBHO YIAICHHOTO OT By30B HHCTUTYTa PAH.
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Puc. 1.16. @pacmenmul yuebnvix mamepuanos,
paszpabomannvix compyonukamu UBBB PAH
07151 OUCMAHYUOHHOU NOO0EPAHCKU 0OPA308AMENIbHBIX KYPCO8
cmyoenmos-ouono2os Apl'y
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JlaHHBIN OAX0 ObLI UCIIOJIL30BAaH MPHU BHIIIOJHEHUHU IIpoeKTa «Spo-
CJIABCKUH pacnpeaeeHHbIH Y4eOHO-HAYYHbIA LEHTP MH(OPMAIUOH-
HBIX CHCTEM H TEeJeKOMMYHUKAIMN HA 0a3e KOHCOPUMYMA BY30B M
uHcTUTYTOB PAH) no ®UII «urerpanus». Corpynankamu MHcTHTyTa
oumosiornu BHyTpeHHUX BoJ PAH (MIBBB PAH) 6511 co31an 35eKTpOHHBIN
KypC JIEKIIUH MO0 TUAPOOUOJIOTMH U TIPU UX TUCTAHIIMOHHOM COIPOBOXKJIE-
HUU UCTIOJB30BAJICS JJIsi OOyYEHUsI CTYJIEHTOB-OMOJIOTOB B SIpOCiIaBCKOM
rocyapctBeHHoOM yHuBepcutere um. LI J[lemungoBa. Otu yueOHbIE MaTe-
puanbl BeicTaBieHbl Ha caiite UBBB PAH (www.ibiw.yaroslavl.ru/edu
/index.htm).

bBopo

HEBB PAH
Hpocnank
AIMA
[Mepecnangh-JaneceriEil
HIMWC PAH tprnman PYIH
Mocrea
HOX PAH IIHTHT PAH

Puc. 1.17. Cxema pacnonooicenus yuacmnukos npoekma
U cywecmeyowue meiekoMMyHUKAYUOHHbLE KAHATbL
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B 3akitouenue cienyeT OTMETUTh pa3pabOTKH, BBIMOJIHSIEMbIE B paM-
Kax nporpammbl «Co3/1aHle CUCTEMBbl OTKPBITOTO 00pa30BaHUs» 1O TPO-
exty «Pa3paboTka, anpoOaiysi U ONbITHASI SKCIUTyaTallUsl CETEBBIX yueO-
HO-METOJIMYECKUX KOMIUIEKCOB JIEKTPOHHBIX CPEJICTB MOAACPKKU 00yUe-
HUS TI0 OCHOBHBIM WHBApPUAHTHBIM JTUCIUIUIMHAM JJIi €CTECTBEHHOHAYY-
HBIX CHEHHAIBHOCTEN: CIECIUAIbHOCTH, OTHOCAIIMECS K HAMPABICHUSIM
noarotoBku 010000, 070000, 510000». Ilo pazneny «Xumus» CO3daHbI
6 ceTeBbIX Y4EOHO-METOJMYECKMX KOMIUIEKCOB MO CJIEAYIONIUM TEeMaM:
«KBaHTOBasi ME€XaHWKa W KBAHTOBAas XUMUs», « T€XHOTEHHbIE CUCTEMBI U
DKOJIOTUYECKUHN pUCK», «DHU3nueckne MeToapl uccienoBaHus», «Opranu-
yeckast Xumus», «30paHHbIe TJIaBbl OPraHUYECKOW XUMHUM», «XHUMHYE-
CKasi KHHETHUKA U KaTalin3y, «PaJuKaabHble aKIIMU B XUMUU, TEXHOJIOTUH U
KUBOM OPTaHU3ME», «XHUMHS OKPYKAIOWIEW Cpeap», «XUMHS OKPYKAKO-
1IEH cpelibl U XUMUYECKUA MOHUTOPUHTY.

B cocras yIIG6HO'M€TOI[I/I‘I€CKOFO KOMIUJICKCA J3JICKTPOHHBLIX CPCACTB
MOJACPIKKH 06p3,30BaHI/IH 110 JUCTOUIIJIMHE BKJIFOUYCHBI:

1. ITporpamma Kypca 1o AUCITUTIINHE.
1) mpeaucioBue, pacKphIBaroIIee IeJIM Kypca, COOTBETCTBUE T'OCY-
JapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY, TPYJAOEMKOCTh Kypca;
2) TiepeueHb BCEX Pa3zelioB U TEM;
3) aHHOTAIMS YYCOHBIX BOIIPOCOB KaX IO TEMBI;
4) CICKY OCHOBHOW W JIOTIOJIHUTEIIBHOM JINTEPATYPHI;
5) npuMmepHas TeMaTHka pedeparos;
6) CHCOK MPUMEPHBIX 3K3aMCHAITMOHHBIX BOITPOCOB.

2. Kypc nexuuit.
Kpatkoe u3nokeHue Bcex pas/iesioB U TEM MPOTPaMMBI C YKa3aHHEM
JIUTEPATYpPHI AJis 6osiee MoApoOHOr0 U3yUCHUSI.

3. XpectomaTus (B CiIydae HEOOXOIUMOCTH).

Briaepxkn U3 KIaCCUYECKUX MPOU3BEICHUN, HCTOPUYECKUX UCTOY-
HUKOB, JIOKYMEHTOB, CTPYIIIIUPOBAHHBIC 110 Pa3/eiiaM IPOrPaMMBbl.
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4. Anb00M CXeM M HUJUTIOCTPaLIHiA.

1) pacriedaTka Ba)KHEWIIUX KaapoOB BUACOPSIA, HCIOIB3YEMBIX B
AIIEKTPOHHOM Y4E€OHHUKE C 3aCTaBKaMH Pa3JelioB, TEM, JOTHKO-CTPYKTYp-
HBIMHU CXEMaMU, Ta0JIUIaMu, KapTaMH, IOPTPETAMU U TIP.;

2) TEKCTHI BOIPOCOB yUCOHBIX 3a/JaHUM, HAICIICHHBIX HA 3aKperuie-
HUE U3Yy4aeMOro MaTepualia U €ro Jydiliee MoHUMaHue.

5. I'mpg o kypcy.
1) moaHOE ONMCaHKMe KOMILICKTa YYCOHO-METOJMYSCKHX MaTepua-
JIOB U CPEJICTB Kypca;
2) MHCTPYKIIHS 00y4aeMOro IO MCIIOTh30BAaHUIO KOMILICKTA;
3) MeToMYeCKre PEKOMEHIAIMH JIJIsl TPETIOaBaTelIs IO UCIOJIb30-
BAHUIO KOMILJIEKTA B pa3IMYHbIX opmax yueOHOro mpoliecca.

6. DJIeKTPOHHBIN YICOHUK.

1) Biok ynpaBiaeHus ¥ IpeIBapuTEILHON HHPOPMAIINH;

2) aHUMAaIlMOHHAs 3aCTaBKa Y4eOHUKA;

3) BcTynuTeNbHOE BHACOOOpaIleHHe aBTOpa (aBTOPOB) Kypca K
o0yuaemMoMmy;

4) nmanesb BeIOOpaA pasjiena, TeMbl M BOIIpOca Kypca JIIs U3YUCHHS;

5) skpaHbl MOACKA3KH (MMEIOINUKCS YICOHO-METOINYSCKHA MaTe-
puai v cnocoObl pabOThI C HUM);

6) nadopmanms 00 aBTOpax Kypca M y4aCTHUKAX pa3pabOTKH Kyp-
ca;

7) uHOpMaIys 00 OpraHu3anusgx pa3padoTINKaX;

7. brioku o0y4deHwusl.

1) aHMMaI[MOHHBIC 3aCTaBKU Pa3/ICiIOB U TEM Kypca;

2) cpeACTBa HABHTallMM 10 MaTepHaiaM Kypca U BbI30Ba MH(pOpMa-
UOHHOW TOJJICPIKKH;

3) BUaEOPST IO BCEM TeMaM MPOTrpaMMBbI, B KOTOPOM y4eOHBIH Ma-
TepHUal 4YETKO CTPYKTYPUPOBAH Ha OTAEIbHBIC IOJATEMBbI, BOIPOCHI, CHA0-
KE€H HATJSITHBIMH, JIETKO OOO3PHMBIMH M 3alIOMUHAIOIIUMHUCS CXEMaMu,
Ta0JIUIaMH, PUCYHKAMHU, MIOPTPETaMH, KapTaMy, aHUMAIITMOHHBIMHU CHOKE-
TaMH, JaKOHUYHBIMH 3aIIMCSIMH OCHOBHBIX ITOJI0KEHHUH Kypca;

4) UHTEepaKTUBHbBIC YUCOHBIC 3aJaHuUs I CAMOKOHTPOJIS, HAICIICH-
HBIE HA 3aKPEIUICHUE U3Yy4aeMOro MaTepuaia U €ro Jiydliee MOHUMaHue.
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8. biiokx nHpOPMAITMOHHON MOIIEPIKKHU.
1) runepTeKCTOBBIN Iri0Cccaprii UMEH U TSPMHUHOB;
2) TEKCTHI MEYaTHBIX YYCOHBIX MAaTEpPUAJIOB, MTPEJACTABICHHBIC B T'U-
MEPTEKCTOBOM BU/IE;
3) mojicka3Kka 1o UCIOJIb30BaHUIO SKPAaHHBIX KHOIIOK HHTepderica.

9. UHTEPHET-Bepcus.
1) a5eKTpOHHBIC BEPCHH MEUATHBIX MaTEPHUAIOB B JOpME THIIEPTEK-
CcTa;
2) packaJpoBKa BHJCOPSIA JCKTPOHHOrO yueOHHKA B YMEHBIIICH-
HOM (hopMate (BO3MOKHO, 0€3 aHMMAaIIHi);
3) UHTEpAaKTUBHBIC y4YcOHbBIC 3aaHMs I CAMOKOHTPOJISI M TECTH-
POBaHUS;
4) GJIOK TUTIEPTEKCTOBOW MH(POPMAITMOHHON MTOICPKKH;
5) nomonaUTENHEHAS YacOHasS HHPOPMAITHSI.
CopnepxaHue KypCOB TMOJHOCTbIO COOTBETCTBYET TpeOoBaHus ['ocy-
JTApCTBEHHBIX 00pa30BaTeIbHBIX CTaHAApTOB Mo cnenuaiabHOocTH 011000-
Xumus. Kypcel pa3MertieHsl Ha cepepe WWw.openedu.ru

1.8. 3aknroyeHue

Ha ocHOBe H3JI0KEHHOI0 MO BONPOCaM AJIEKTPOHHOTO 00eCTeUeHUs
XUMHUYECKOT0, IKOJIOTUYECKOTO U OHMOJOTHYECKOT0 00pa30BaHUS MOXKHO
3aKJIIOYUTH CIETYIOLIEE.

Bo3spacraronue TpeOoBaHMsS K KadyeCcTBY OOpa3oBaHUs Ha pyOexe
XX — XXI BEKOB CTaBSIT BOIPOC O HOBOM YpOBHE HH(OPMAIIMOHHOTO U
TEXHOJIOTMYECKOro obecrneueHus obpazoBarenbHOro mpoiecca. Coep-
IICHCTBOBaHUE UH(POPMAIMOHHBIX TEXHOJIOTUH B MOCIEIHUE TOJbI TO3BO-
JSI€T TOBOPUTH O MEPEXO0JI€ Ha HOBBIM 3Tal B Pa3BUTUU CUCTEMBI 00pa30-
BaHus. Ocoboe MecCTO B PEIICHUH 3TOro BOIMpOCca CIEAYET YICIUTh
INTERNET-texnosmorusm. BceMupHast KOMIbIOTEpHAsE CETh, CIOKHUBIIAS-
cs B KoHIIE XX BEKa, 3HAYUTEIBHO JEMOKPATU3UPOBaja MPOLEcC A0CTyIa
K UHPOPMAIIMOHHBIM pecypcaM U 0OMeH 3HaHuAMHU. OJHAKO MO OTHOIIIE-
HUI0O K 00pa3oBaTelbHOMY MPOIIECCY CEPBUC U MHGPOpMAIUs, MPEICTaB-
nennble B INTERNET, chopmupoBanbl sBHO HepocTaTouHO. OCOOEHHO
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ATO OTHOCHUTCS K POCCUNCKOMN YacTH CETH, Iie yueOHas uHdopMaliys Jaiie
BCEr0 HEMHOT'OYHMCJICHHA, pa3pO3HEHHA U HE cucTeMaruzupoBaHa. Kpome
HECKOJIBKHMX CITeIIMaIU3UPOBAHHBIX, 00pa3oBaTeIbHbIC TEMAaTHUYECKHUE CEP-
BEpbl HOCST, Yallle BCEro, METOJMYECKUN XapaKTep U HE pacCUMTaHbl Ha
MOJACPKKY KOHKPETHBIX Y4EOHBIX KYpPCOB, OCOOCHHO JJISI €CTeCTBEHHO-
HAydYHOTO Ha YypOBHE BBICIIETO OOpa3zoBaHus. B momoOHON cuTyaruu
BeCbMa aKTyaJlbHBIM SIBJIsIETCS (popMupoBaHre 00pa30BaTeIbHOTO UHPOP-
MAaIIMOHHOTO PYCCKOSI3BIYHOTO TIPOCTPAHCTBA.

DTO mojApazyMeBaeT TECHOE B3aMMOJEHCTBHE 00pa30BaTeIbHBIX U Ha-
YUHBIX YUPEKJICHUN PETHUOHA B CO3/JaHUM COBMECTHBIX YUEOHBIX KYpCOB U
CIICIMATM3UPOBAHHBIX HWH(POPMAIMOHHBIX PECYpPCOB, MpeaHA3HAYCHHBIX
JUTSL TIOJIEP’KKY KOHKPETHBIX YUEOHBIX MPOrpaMM Ha OCHOBE TEXHOJIOTHUU
INTERNET, 4To mo3BOis€T €CO3aTh OCHOBY Kau€CTBEHHOI'O JIMCTaHIIU-
OHHOTO 00pa3oBaHus. HeMaioBakHYIO pOJIb B 3TOM JOJDKHBI UTpaTh U
ANEKTPOHHBbIE (UIualibl OUOIMOTEK. [[MCTAaHIIMOHHYIO MHPOPMAITUOHHYIO
MOJAEPKKY YU€OHBIX KypCOB MOXHO YCIIOBHO Pa3JeiUTh Ha JIBa pa3jena:
CHUCTEMa CCBUIOK Ha HEOOXOJHUMBIC CYIIECTBYIOIHME HH(OPMAIIMOHHBIE
pECYpPCHI; CrielIMaIu3upOBaHHbIEC 0a3bl YUEOHBIX JAHHBIX.

Ncnonp3oBaane texHomoruii INTERNET B yueOHOM mporecce mo-
3BOJISIET TAKXK€ OCYIIECTBISAThH YJAJCHHOE B3aMMOJICHCTBHE: MpenojaBa-
TeJIb — y4alIuicsa. 9TO BO3MOKHO IMyTeM MPOBEICHUS TEeICKOH(PEPEHIINMH,
WHTEPAKTUBHBIX TeJIEKOH(PEPEHIINNA, BUICOKOH(PEPEHITUH.

[IpoBeneHue yka3zaHHBIX MEPOIPUSATUN MMO3BOJISIET CHPOPMUPOBATH pe-
TMOHAJIBHOE 00pa3oBaTelbHOE MPOCTPAHCTBO B (POPME «BHUPTYATHLHOTO
yHuBepcuteta». [lonobHas ¢popma obecrieunBaeT pacuIMpeHHbIN JOCTYM K
HOBEHIIIMM 00pa30BaTeIbHBIM TEXHOJIOTUSM U 00pa3oBaTeIbHOM HMHMOP-
MalliM, J1aeT BHICOKOKauYe€CTBEHHOE 00pa30BaHWE OT LIKOJBI 0 JTOMOJIHU-
TEJILHOTO BBICIIETO, 00YYEHHUE U KOHCYJIbTAIMU Y JYYIIUX MpEernojaBaTe-
Jiel U CIEIMaIuCTOB perruoHa u Poccuu, TOCTYIHbIE YYEOHbIE U METO/IU-
gyeckue matepuanbl. Ha 0aze Internet-texHONOTHN HOJDKHBI OBITH MPE.-
CTaBJICHbI aBTOPU30BaHHBIEC U MOACPKUBAEMbIE aBTOPaMHU YUEOHBIE U Me-
TOJUYECKUE MaTepHualbl Pa3IUYHbIX 00pa30BATEIIbLHBIX OpraHU3alUil pe-
rHoHa M 00eCledYeHo B3aMMOJCHCTBUE C TMOJOOHBIMU M aHAJOTHYHBIMU
MPOEKTaMU JAPYTUX peruoHOB. CleayeT OTMETHTh, YTO MOJOOHBINA TTOAXO0/1
MO3BOJIUT pealin30BaTh B paMKax peruoHa u Bceil Poccun KOHIIENIUIO CO-
BPEMEHHOT'0 HEMTPEPHIBHOT'O OOpa30BaHMUS.
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nMpuMeHsAeMble B Hay4YHbIX
ncenegoBaHusAX

2.1. O6wan cxema KOMMNbLKTEPHOro odbecne4vyeHus
OCHOBHbIX 3TanoB Hay4YHOro nccrnegoBaHuUA

B nannowm pasznene 0yner paccMorpeno npumenenue HUT B HaydHOM
U y4yeOHO-HAYYHOM NESITEIbHOCTH IO HAMPABJICHUSM XUMUS, OUOJIOTHA,
skoJiorusi. [Ipexe Bcero 3To OTHOCUTCSI K BBIMIOJHEHUIO KYPCOBBIX U JIU-
IUIOMHBIX pabOT CTYJIEHTAMU €CTECTBEHHOHAYUYHBIX (PaKyIbTETOB KIJIACCHU-
YECKUX M MENarornyecKux YHUBEPCHUTETOB. KOMMBIOTEPHBIE TEXHOJIOTUU
OPUMEHSIIOTCSl MPAKTUYECKM Ha BCEX H3Talax HAay4YHOI'O MCCIEIOBaHUS
(tabmn. 2.1). IlocnemoBaTenbHOCTh ITAOB MOXXET MEHSITHCS, OJHU MOTYT
BBITIAJIaTh, IPYTHE — OCYIIECTBIATHCS MapalieIbHO, K HEKOTOPHIM MOYKHO
U HY>XKHO HEOJHOKpATHO BO3Bpaiarhbcsi. Hanpumep, rpaguyeckuii ananus
JAQHHBIX PEKOMEHIYeTCS MPUMEHSITH J0 M TMOXOAYy CTaTUCTHYECKOro, a
TaKXe€ MPU BU3YUIM3AIMHA PE3YJIbTATOB JAPYTUX ATANOB HAYyYHOTO MCCIIE-
JIOBAHUS.

Tabmauma 2.1
Ilpozpammmuoe obecneuenHue 0CHOBHBIX IMANOE
HAYYHO20 UCC1e006AHUS

Jdranspl Cnoco0bl padotrbl ¢ | @opmbl ipea- | [Iporpammuoe | JIncuuminHbI
HCCJIeN0- uHpopmanuen CTaBJICHUS pe- o0ecreyeHue
BaHMs 3yJ1bTATOB
1 2 3 4 5
Moaroro- |[louck u mnpeasapu-|BepbOanbusie  u|Uudopmanmon- |Mudopmatuka,
BHUTE/b- TEIbHBIM aHAJIN3 HH-|KOHLENTyalbHble |HO-ouckoBele |HUTVII
HbIM 3Tam |dpopMaliid O COBpe-|MOAeld OOBEKTa|CUCTEMBI, OaHKH
MEHHOM  COCTOSIHUM |UCCJIEIOBAHMS, |JaHHBIX M 3HAa-
poOIEeMBI 0030p METOJOB M |HUH, TEKCTOBBIC
pe3yNbTaToOB HC-|UM  rpaduueckue
CJIEIOBAHUS peIaKTOpBI
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1 2 3 4 5
Inanupo- |[Pacuer HeoOxomumoro|Cxema u rpaduk | DIeKTPOHHbIE Maremaruueckue
BaHHe HcC-|o0ObeMa U oOIlpejelie- | MPOBEACHUS UC-|TAaOMUIbI,  TEK-|METOJbl B OMOJO-
cjaeAoBa- |HUE CTPYKTYpPhI Mare-|CIleOBaHMS, CTOBBIC U Tpadu-|THH U 3KOJOTHUH,
HHSA puana, IJAHUPOBAHME|IUIAH  OJKCIEepu-|4yeckue peaakTo-|OcHOBBI  oOpa-

AKCIIEPUMEHTOB MEHTOB, TIUIaHH- |PbI, CTATHCTHYE-|OOTKHM HAyYHBIX
pyembiii  HaOOp |CKHE MAKEThI JTAHHBIX
HEOOXOINMBIX
OTIBITOB
IMoayue- |HabGmonenue, »skcne-|YueTHsle Beno-|CrenuaibHoe CreuuanbHbie
HHe HC-|pUMEHT, KOMIBIOTEp-|MocTH, Jabopa- |10 JUCTTUTUTAHBI
XOHBIX HOE MOJICIIUPOBAaHUE |TOPHBIE IKypHa-
JAHHBIX JIBL. Maccussl
JaHHBIX,  TIOJY-
YeHHBIX B  pe-
3ynbTate  ouud-
POBKH KPHBBIX H
M300paKeHUH,
KOMITBIOTEPHOTO
MOJIETTUPOBAHMSI.
Coznanme |Ctpykrypusauusi naH-|basbl JaHHBIX, Bcerpoennsie  u|MudopmaTuka,
0a3 JaH-|HBIX, OPraHu3aluA | pagppre [TUC aBTOHOMHBIC I'MC, Marema-
HBIX MPOBEPKH TAHHBIX MPU CUCTEMBI YIIPaB- | THYECKUE METO-
BBOJIE, BBOJI, UMIIOPT U JeHUs  Oa3amul|bI B OMOJIOTHH U
3aIIUTa JaHHBIX nanHbiX (CYB/]) |axonorumn
Oopaodor- |Pabota ¢ BeiOpocamu u|JlaHHblE, NOATO0- | DIEKTPOHHBIE MaremaTudeckue
KA JaHHBIX |TIPOMYIICHHBIMU  3HA- | TOBJICHHBIC  JUIs | TAOJUIIBI, CTaTH-|METOJbI B OMOJIO-
YeHUSIMH, TIpeoOpa3o- |aHam3a CTUYECKHE TIaKe-|THH U DKOJOTHH,
BaHUE JaHHbBIX, pacyeT TBI OcHoBbl  00pa-
UHJECKCOB, JKCHOPT H OOTKM  HAy4YHBIX
BU3YAJIH3AINS JJAHHBIX JTAHHBIX
AHanan3 I'padmueckuii ananu3 |['paduku, wMare-|[lakeTsl HaydHOM | MaremaTndyeckue
JAAHHBIX MaTHYEeCKUE MO-|rpaduKu, 3JIEK-|METOJbl B OMOJIO-
JeJId  3aBUCUMO- | TPOHHBIE TaOJH-|TUA U SKOJOTHH,
CTe#, cTaTucTu-|mpl, cratuctude-|OCHOBBI  oOpa-

YCCKHUEC NJaHHBIC

CKHUEC ITAaKCThI

Cratuctudeckuii ana-|Tabmuuel, rpadu-|CratucTudeckue
M3 KU, CXEMBI HaKeThI
AHanu3 reonpocTpaH-| NeKTPOHHBIE ['eonndopmanu-
CTBEHHBIX JaHHBIX KapThl, CXEMBI | OHHBIE CUCTEMBI
pacIoNoKeHUs
CTaHIIMK, TaOJIH-

1Bl MPOCTp. JaH-
HBIX

OOTKM HayYHBIX
nmanaeix, [ IC
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1 2 3 4 3)
Cunres Wntepnperamus  3kc- | Pusmueckas, xu-|HMupopmanmon- |MaremaTnueckue
JAAHHBIX NEPUMEHTANIBHBIX pe- |MHuYecKas, Ouo-|Hble peCypChI [METOIbI B OMOJIO-

3yJIbTaTOB Ha OCHOBE [JIOTWYecKas KOH-|MHTepHET W JI0-|TUM U 3KOJOTHH,

JUTEPATYpPHBIX  JlaH- |[eNTyalbHas OC-|KaJbHBIX 0a3 | UXTHONIOTUS

HBIX HOBA MOJIEJH JAHHBIX

MogenupoBanue I'padoanamutu- | Ilakersr momemu-| OCHOBBI  00pa-

CTPYKTYpa-CBOWCTBA |4ECKHE MOJEIU |POBAHUS CBOMCTB OOTKHM  Hay4HBIX

Maremarudeckne |AaHHbIX
MaKEeThI 'nc
MatemaTnueckoe Mo-|AHaJIUTUYECKUE | AJITOPUTMHYE-
JeIUpOBaHUE Mozenu; HMmwura-|ckue sI3bIKU Mpo-
IIMOHHBIE MOJIEJIH |TPaMMHUPOBAHUS

Iporno- |IIporHosupoBanue u|llporuossl u 3xc-|{I'MUC, wmwuranu-|{TUC, Marema-
3MpPOBaHMe |IKCIEPTHOE OLCHHUBA- |TIEPTHBIE 3aK/IIO- (OHHbIE MOJIENH, | THYECKHE METO-
U JKCIep- | HHE YEeHHUs AKCIIEPTHBIE CHUC-|Ibl B OMOJIOTUU U
TH3a TEMBI HKOJIOTUHU
Odopmae- |Opopmiienne pesynb-|Teker ¢ ummoct- |Penakropsl (Tek-|MHdopmaTuka,
HHe, Tpe/-|TaToB UCCIEAOBAaHUS B|paTUBHOW rpadu-|cToBele, rpadu-|MaTemarnyeckue
CTaBJIEHHE |BUJE KYpCOBBIX M JIU-|KOW, TaOJMIIaMU, YeCKUe, MaTeMa-|MEeTOJbl B OMOJIO0-
U 00CYyXK-|IUIOMHBIX pabOT, Ha-|MaTeMaTU4eCKU- |THMYECKUX M XH-|TUM U SKOJIOTHUH,
JeHHe pe-|yYHBIX OTYETOB U CTa-| MU M XMUMUYECKU- | Muueckux ¢op- HUTVYIL, I'UC
3yJbTATOB |TEH MU  dopMyIamMu, | Myn)
uccJie10- cXeMaMu, KapTta-
BaHUs MU

[IpenacraBnenne  pe-|llpesenraunu Mynstumenuii- |HUTVYII

3yJIbTaTOB HCCIEI0Ba- HBIC TIAKETHI

Hus B (hopMe JToKIana

O6cyxnaenue pe3yib-|Internet,  snekr-| TenekommyHnuka- | Uudopmatuka,

TaTOB U OOMEH MH-|POHHAs [0YTa, Te- | LIMOHHBIE HAKETH | YTV

bopmanmeit JeKOH(pEepeHINN

Bce mHOroo0Opasue mporpaMMHOI0 00eCIiedeHusT HayYHBIX HCCIEI0-
BaHUM MOHO YCJIOBHO pa3/IeuTh Ha MHTETPUPOBAHHBIE CHUCTEMBI 00pa-
OOTKM M aHaIM3a JIaHHBIX (BKJIIOYasi SJIEKTPOHHBIE TAOJIUIIbI), aITOPUTMHU-

YECKHUE S3BIKM NPOTrpaMMUPOBAHMUS,

reouH(pOpMaIMOHHBIE CUCTEMBI

(T'C), cucremnl ynpasienus 6azamu ganubix (CYB/I), penaktopsl (cum-
BOJIbHBIC U TpaUUecKue), CelUalIbHbIE U BCIOMOTaTEIbHbBIE TPOrpaMM-
HbIE TIPOAYKTHI (TE€IEKOMMYHUKAIIMOHHBIE TIAKEThl, HWHQPOPMAIMOHHO-
MOUCKOBBIE CHUCTEMBI, MPOrpaMMbl MAIIMHHOTO MEPEBOJIA, TEMATUYECKUE
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AJIEKTPOHHBIE CIoBapu U Jip.). Hanbonpmii uHTEpecC 11 uccieaoBaTeiei
B 00JaCTH OMOJIOTUM, IKOJOTUU U XUMHH MPECTABIAIOT UHTETPUPOBAH-
Hbple cucTeMbl (Statistica u ap.), BKIOYaIONMe pasHOOOpa3HbIE CPEICTBA
NOATOTOBKH, OOpa0OTKH M aHaIM3a JaHHBIX, (hopMHUpoBaHus oT4eTOB. [10-
N00HBIE yYHUBEpPCAIbHBIE IMAKEThl MOTYT NMPUMEHSTHCS MPAKTHYECKH Ha
BCEX ATanax Hay4YHOIr'o MCCJICIOBAHMUS.

Oco00 cremyeT OTMETUTh Pa3HOOOpa3HbIE AIEKTPOHHBIE HHGOPMAIIU-
OHHBIE PECYPChI, HEOOXOUMBIE JIJISl YCIICIIHOTO MTPOBEACHUS HAYUYHOU pa-
0oTbl. OHM MOTYT HaXOJWUThCS Ha JIOKaJbHOM KommbioTepe, CD nubo
ObITh JOCTYNHBIMU Kak ceTeBble IHTEepHET-pecypchl. Bynyun nonosiHeHu-
€M K Hay4yHOMW JIUTEpaType B €€ KJIACCUYECKOM, «OyMaKHOM» BHUJE, OHU
MO3BOJISIIOT 3HAKOMUTHCSI ¢ HOBEHIIEH, 0TOOpAaHHOM MO 3aJaHHOMY aJiro-
pUTMY, UHPOPMALIUEN U NPUMEHSIIOTCS, PEXKIE BCEro, Mpu IJIaHUPOBA-
HUU UCCIIEAOBAaHUS U UHTEPIIPETALIMH €T0 PE3YIHTATOB.

2.2. dTanbl HAY4YHOro UccriegoBaHuUA

PaccMoTpuM mogpoOHee OTIeNIbHBIE ATalbl UCCIASIOBAHUS U MpPUMeE-
HEHHE B HUX KOMIBIOTEPHBIX TEXHOJIOTHM.

Iloozomoeumenvnulii y5man HAYYHO20 UCC/1e008aAHUA

[Ipexxsie Bcero HEOOXOUMO TOYHO OMPENIEIUTHCS C 1IEJIbI0 U 3aj1a4da-
MU HcclienoBanus. s 3Toro Heo0xoaMMa MakCUMaabHO TOJIHAasE UH(Op-
Malus 1Mo uzydaemou mpobseme. OHa MOXET OBITh HailieHa B Hay4YHOU
JUTEpaType B €€ KIACCUYECKOM, «OyMaxkHOM» BUJie (MOHOTrpaduu, cOop-
HUKW HAy4YHBIX CTaTed, HaAyuHbIEC KypHabl). D(HPEKTUBHBIM JOMOJTHEHU-
€M CIIyX)aT pa3HOOOpa3Hble AJIEKTPOHHBIE HWHPOPMAIIMOHHBIE PECYPCHI.
OHH MOTYT HaXOAUTHCS Ha JIOKaTbHOM KoMIbioTepe, CD, 1ubo ObITh J0C-
TYIIHBIMU KaK CeTeBble, MHTEepHET-pecypchl. DTH PECYpChl IMO3BOJISIOT
3HAKOMHUTBLCS C HOBEHIIEH, 0OTOOpaHHOU 10 3aJaHHOMY alTOpUTMY (C HC-
MOJIb30BAaHUEM CIECHHAIU3UPOBAHHON MOUCKOBOW CHCTEMBI), HHPOpMAIIU-
cit. IIpuMepoM MOXKET CIOYKUTh dJIEKTpoHHas Oudnnoreka PODOU (eli-
brary.ru). Huke snekTpoHHbIe HHPOPMAIMOHHBIC PECYPChI M CBSI3aHHBIM C
HUMH CEPBUC OYyT paCCMOTPEHBI TOJAPOOHEE.
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Inanupoeanue uccnedosanus

Pacuer 00beMa He0OX0AMMOIr0 MaTepuaJIa sl BBITTOJIHEHUS pado-
Thl HY’KHO MPOU3BECTHU 3apaHee, UTOOBI MJIaHUPYEMbI€ BHIOOPKH OTBEYAIU
TpeOOBAHUIO PEMPE3CHTATUBHOCTU. DTO OCOOEHHO BaXKHO NpPH MPOBEJE-
HUU UCCIICIOBAHUI B MOJIEBBIX YCIOBUSIX (B BOAHBIX U Ha3€MHBIX IKOCH-
crtemax). IIpu 3ToM HEOOXOIUMO YUYUTHIBATH MPOCTPAHCTBEHHO-BPEMEH-
HbIE OCOOCHHOCTH (PYHKIIMOHUPOBaHUSI O0ObeKTa uccienoBanusi. [1ogo0-
HBIIl pacdyeT MOXXHO MPOBECTH, HAMpPUMEp, B SJIEKTPOHHBIX TabJIHMIIAX
MS Excel mo cooTBeTcTBYIOIIHMM (POpMYJIaM.

I[InannpoBanue 3xcnepumenTa. MccneqoBanue Ha3bIBAE€TCS JKCIIE-
PUMEHTOM, €CJId BXOJHBIC TIEPEMEHHBIE U3MEHSIOTCS B TOYHO yYUThIBAC-
MBIX YCIIOBHSIX, IMO3BOJISISI YIPABISITH XOJIOM ONBITOB M BOCCO3/1aBaTh MX
pPe3yJbTaThl KaXKJbIH pa3 MpU MOBTOPEHHH C TOYHOCTHIO JO CIIyYalHBIX
omnbOok. Iloxg mimaHupoBaHMEM HKCIEPUMEHTAa MOHUMAETCA MpolEeaypa
BBIOOpA YHCIIa OMNBITOB W YCJIOBUWA KX MPOBEICHUS, HEOOXOIUMBIX IS
pelieHns MOCTaBJICHHOM 3a/1aun ¢ TpeOyeMOM TOUHOCTHIO.

[InaHnpoBaHrEe PKCIEPUMEHTA OTHOCUTCS K CTaTUCTUYECKUM IIpoIle-
oypam U peanu3zoBaHo B Mojayie "l[lnanupoBanue sxcnepumenta” (Expe-
rimental Design) MHOTHX CTaTUCTUYCCKUX MAKeTOB, HanpuMep Statistica u
Statgraphics.

IHonyuenue ucxoonvlx 0aHHbBIX

Jlanuple — 3T0 MHGOpPMAIMS, MOJyYCHHAsT MyTeM HAOIIOJCHUS WM
AKCIEPUMEHTA U MpeACcTaBlIeHHas B (hopMe, IPUTOAHOMN I MOCTOSHHOTO
XpaHEeHusl, nepeaayr, oOpabOTKU U aHAIN3a.

OcBoeHHE METOJO0B MOJIYYEHUs] MCXOJHBIX JAHHBIX, B TOM YHUCJE C
MOMOIIBI0 KOMITBIOTEPHBIX TEXHOJOTHM, OCYIIECTBISIETCS B Yy4E€OHOM
MPOLECCE Ha CHELNPAKTUKyMaX, a TAaKKE B X0JI€ MPOXO0XKACHUS CTyIAEHTa-
MU y4€OHO-TIOJIEBBIX U MPOU3BOACTBEHHBIX MpakTUK. [Ipu 3TOM HCMONb-
3YIOTCSl CIEIMaIbHbBIE alapaTHO-MPOrpaMMHBIE KOMITIEKCHI (XuMus, Ghu-
suonorusi, [ IC u np.).

Oco00 creryeT OTMETUTh KaK aKTUBHO Pa3BUBAIOIIUICS B MOCTIEIHEE
BpEMsI TUIT HAYYHOI'O 3KCIEPUMEHTA — KOMIIBIOTEPHBIA SKCIIEPUMEHT WJIU
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KOMIIBIOTEpHOE MojenupoBaHre. OH BCe IMIMPE NMPUMEHSAECTCS B XHUMUH,
OHMOJIOTHH, DKOJIOTUH.

[IIupoko MpUMEHAEMBIM B XUMHUMU BUJI KOMIIBFOTEPHOTO IKCIIEPUMEH-
Ta — KBAHTOBO-XMMHUYECKHE pacueThl. X pe3ynbTaThl MO3BOJISIIOT CTPOTO
W HarjJsiIHO MPEICTABUTh CBS3b «CTPYKTypa-CBOMCTBa», MPUYEM K CBOW-
CTBAaM MOTYT OTHOCHTBHCS W pa3IUYHBbIC BHJBI OMOJOTHYECKON aKTHUBHO-
CTHU. DTO JIEJIAET yKa3aHHBIN I10JIXO0JI BEChbMA IIEHHBIM KaK JJIsl Pa3IUYHbIX
obOnacTteld XMMUHU, TaK U OMOXUMUM, MOJEKYISIPHOU OMOIOTHHU, TOKCUKO-
JIOTUU U JIp.

Pa3zButne OBM npuBHECIO B XMMHIO TAKXKE TAKOW MOIIHBIA METO/
MCCIICIOBAHUS, KaK KBAHTOBO-XMMHUYECKHE pPACyeThl CBOMCTB MOJIEKYIL.
PacyeTsl, mo3BossifonME TMPEICKa3aTh T€OMETPUUECKOE CTPOCHUE, DHEpP-
THI0 M JPYTHME CBOMCTBA WM3BECTHBIX M HEW3BECTHBIX MOJIEKYJ, 4acTO Ha-
3bIBAIOT HOBBIM BaXKHEHIIIMM METOJOM XMMHYECKHUX HMCCJICIOBAHUMI, U 3HA-
YHUMOCTh €r0 CPABHUBAIOT CO 3HAYMMOCTBIO METOAA SIACPHOTO MATHUTHOTO
pe3oHaHca. OgHAKO MEXIy pacdeTaMHd MOJIEKYJI METOJaMH KBaHTOBOM
XUMHUM U DKCIEPUMEHTAJIBHBIMU HCCIICIOBAaHUSAMHU CYIIECTBYeT (yH/a-
MEHTAIBHOE PA3JIMUME: paCUEThl MOKHO OJIMHAKOBO JIETKO BBITIOJHUTH KaK
JUI. HECYIIECTBYIOIIUX WA HEYCTOMYMBBIX COCAUHEHUM, TaK U JJISI TAKUX
MPOAYKTOB, C KOTOPhIMU paboTaloT B Jiaboparopusx. Pacyer Mosekyiibl
TETpalJipaHa OCYIIECTBUM TaK K€ JIETKO, KAK M aHAJIOTUYHBIA pacyeT Mo-
JeKyJbl OyTaHa, a HWCCIAEJOBAaHNE WHTEPMEAHATOB CO BPEMEHEM >KHU3HU
MopsiJIka HAHOCEKYH]T U MEHbIIIE, HE CIOKHEE, UeM U3yUeHUE CTaOUJIbHBIX
MIPOAYKTOB TOU K€ PEAKIIUH.

Ha cerogusamHuii A€Hb CYIIECTBYET MIMPOKUM HAOOp MporpamMm Hu
MIPOTPAMMHBIX KOMILJIEKCOB, ITO3BOJISIIOIINX OCYIIIECTBUTH PACU€Thl pa3HO-
00pa3HBIX MOJICKYJISIPHBIX M HAJAMOJICKYJSPHBIX OOBEKTOB Pa3IMYHBIMHU
metoxamu: Mopac7, Mopac2000, ChemOffice, HyperChem u mp.

bonblas 4acTh pacyeToB, BBIINOJHEHHBIX JI0 HACTOSIIETO BPEMEHHU,
OpPMEHTHPOBAaHA B OCHOBHOM Ha TOJYUYCHHE JOMOJHHUTEIHLHON WH(pOpMa-
1A 00 M3BECTHHIX CTAOMIIBHBIX MoOsieKyJax. [Ipu 3ToMm moydeHsl JaHHbBIE
0 T€OMETPHUHU MOJIEKYJIbI, TUIMOJIFHOM MOMEHTE, TEIJIOTe 00pa30BaHuUs, I10-
TEHIMAJIaX MOHU3ALNM, PACIIPEACICHUN 3apAJI0B, MOPSAJKAaX CBSI3HU, CIIMHO-
BOU IJIOTHOCTH U T.JI.

[Ipexne Bcero, ciaenyeT OTMETUTH JIAHHBIE IO ONTHMHU3WPOBAHHOMU
F€OMETPUM MOJIEKYJIBbI: JUIMHBI CBA3€H, BAJICHTHBIC W JBYTPAHHBIC YTJIBI.
Onu mipesacTaBieHbl B Buae Habopa yncen. CoBpeMEHHbIE KOMIIBIOTEPHBIC
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TEXHOJIOTUM TO3BOJISIOT MEPEBECTU 3TU JIaHHBIC B HATJIAIHOE M300pake-
HUE€ MOJIEKYJIBI B IMPOCTPAHCTBE M MEHATH €€ PAaCIOJIOKEHUE (HampuMmep,
BpaIllaTh B HECKOJIBKUX MIOCKOCTSX).

[IpencraBisitoTCs TakKe JaHHBIE MO SHEPruv 0Opa3oBaHUsl, MOTEH-
[[AaJIaM UOHU3AIUH U AP. XapaKTEPUCTUKAM U3y4a€MOUN MOJIEKYJIbI.
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Puc. 2.1. [Ipumep susyanuzayuu pe3yismamos pacuiemos

BaxxHol xapaKTEepUCTUKOHN SBISIOTCA DHEPTHH MOJEKYJISIPHBIX OpOH-
Tajed M BKJIAJ KaXXJIO0ro aroMa B uX oOpa3oBaHHe. 3a4acTylO 3TH JTaHHbIE
MO3BOJISIFOT CYJIUTh O MPEANOYTUTEILHOM HAMNPABICHUHM PEAKIIMU NIPU Ha-
JIMYUY HECKOJIBKUX PEAKIIMOHHBIX LEHTPOB. Tak, MaKkCUMaIbHbBIA BKJIA] B
00pa3oBaHUE I'PaHUYHON (HUXKHEN BAaKaHTHOW) MOJEKYJSIPHOU OpOUTaIU
OJIHOTO W3 aTOMOB YIJIEPOJa MPEACTABICHHOTO COEIWHEHUS SBJSETCS
dakTopoMm, oOecrneurBaOIIUM NPOTEKAHHWE PEAKIIMU HWMEHHO IO 3TOMY
aTOMY, YTO MOJITBEPKICHO SKCIEPUMEHTAIBHBIMA TAHHBIMH.

B pesynbpTarax pacueToB MPUBOMAATCS TAaKXKE JAHHBIC MO 3apsijaM Ha
aToMax B JJAHHOW MOJICKYJIE U MO TUIOJILHOMY MOMEHTY.

Bce 3t pazHOOOpa3Hble JaHHBIE TTO3BOJISIOT BCECTOPOHHE OXapaKTe-
pU30BATh U3y4aeMOE€ COECAUHEHUE, OLICHUTh €ro CBOMCTBA. VX mHTEpIpe-
Tanus 00JIalaeT ONMPEACICHHOM TpecKa3aTeIbHOM CHUIIOMN.
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be3yclioBHO, CylIeCTBYET ONMPEACICHHOE OTPAHUYECHUE JOCTOBEPHO-
CTH PE3YJbTaTOB PAcyeTOB, OJHAKO CHJIbHBIE W CJa0ble CTOPOHBI OOIIe-
MPUHATBIX METOJAUK XOPOIIO HW3BECTHBI, YTO IO3BOJAECT PEATUCTUUYECKU
OLICHUTh MX TOYHOCTh MPHU OMPEICICHUU TEX WIM HWHBIX XAPAKTEPUCTHUK
MOJIEKYJIbI.

Cpenu HampaBiIeHUN KOMIIBIOTEPHOTO MOJCIMPOBAHUSA CIECIYET OT-
METUTh TAKKE€ MHOTOYHUCIICHHBIC HA CETOAHAIIHUN JIEHb IPOrPaMMBI, OlLlE-
HUBAIOIIKE OMOJOTUYECKYI0 aKTUBHOCTh OPTraHUYECKHUX MOJIEKYJ Mo (op-
MaJbHOMY XHUMHYECKOMY CTPOCHHUIO (DJIEMEHTHBIA COCTaB, (PparMeHTHI
CTPYKTYpHI, GYHKIHOHAIbHBIE TpyHIibl). [I[puMEpOM MOKET CIYKUTh MPO-
rpamma PASS — pazpaborka UBMX PAH.

buonornyeckas akTMBHOCTb, KaKk pPe3yJibTaT B3aUMOJICHCTBUS XUMH-
YECKOTr'0 BEIIECTBA C ONPEICIICHHBIM OMOJIOTMYECKUM O0bEKTOM, 3aHUMAET
0c000€ MECTO Cpelld BaKHEHIIUX XAPAKTEPUCTHUK XUMHUUYECKUX COCIUHE-
Hu. Hamnune OHMOJIOTMYECKOW aKTUBHOCTH MOJKET CTaThb OCHOBOM IJIs
npakTU4YecKoro ucrnoib3oBanus Beniects (BAB) B kauecTBe nekapcTB, Be-
TEPUHAPHBIX MpenapaToB, MUIIEBHIX T00ABOK, CPEACTB 3alIUThl PACTCHUN,
nap(OMEpHBIX U KOCMETHYECKHUX CpeacTB. C apyroi CTOPOHbBI, B HEKOTO-
pBIX ciay4dasx OMOJOTMYECKash aKTUBHOCTb BEIIECTBA SIBJISIETCS MPUUYUHOU
HEXEeJATeJIbHBIX TOKCUUECKUX d(PEPEKTOB, MPEHATCTBYIOMINX MPOU3BOJICT-
BY M IIPUMEHEHHUIO NpenapaToB (MIOTEHIMAIBHO ONACHbIE BElllecTBa, 00Ja-
JAOIINE KAaHIEPOTE€HHOCThIO, MyTar€HHOCTBIO U T.I1.).

3HauuTeNbHAsT YacTh U3BECTHHIX BAB Oblla OTKpbITa Ciy4ailHBIM 00-
pa3oM WIH MyTeM CKpUHHUHTA (Tpolieypa oTOOpa M0 MPUHIIUITY «J1a-HET»,
«HET» OTOpachIBaeTCs, OCTABIIMECA CTPYKTYPhI TMOJBEPraroOTCs JAIbHEH-
IEMY HMCCJICIOBAHUIO), U ATOT CIOCOO BBISIBJICHUS MPUHIMIUAIBHO HOBBIX
NpernapaToB A0 CUX MOp SIBISIETCS HauboJiee paclpocTpaHeHHbIM. B To ke
BpeMsi, IPpU NOMCKE HOBBIX DAB Bce mmpe NMpUMEHSIOT palrOHAIbHBIE
MOJXO/Ibl, OCHOBAHHBIC HA aHAJIM3€ B3aUMOCBA3EH "CTPYKTYypa-aKTUBHOCTD"
(Structure-Activity Relationships = SAR; Quantitative Structure-Activity
Relationships = QSAR) st ©3BeCTHBIX OMOJIOTHYSCKN aKTHBHBIX BEIICCTB
Y Ha MOJICJIMPOBAHUY B3aWUMOJICMCTBUS MAKPOMOJIEKYJI-MHUIIIEHEN C HUA3KO-
MoJiekysipabiMu Jrangaamu  (Molecular Modelling). BonpimmHCTBO HC-
MOJIb3YEMBIX B HACTOSIIEE BpEMS JIJI1 aHAJIM3a 3aBUCUMOCTEN "CTpPYyKTypa-
akTUBHOCTB" MeT0JI0B SAR/QSAR mo3BoJsAIOT MpecKa3biBaTh OJIUH WU
HECKOJIbKO BUJOB aKTHMBHOCTH B MpeEAeiIax OJHOIO0 XMMHUYECKOrO Kiacca
coenquHeHul. Hampumep, B3aUMOCBSI3H “‘CTPYKTYpPa-aKTUBHOCTL B Py
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MPOU3BOAHBIX AMUHOMUPUIA3MHA UCIIOIB3YIOT JJISl TIOMCKA MHTUOUTOPOB
AlETUIIXOJUHACTEPasbl, a B pAny (JIaBOHOUAOB — JUTAHAOB O€H30/Ma3e-
nuHoBoro caita TAMK A penentopa. XopoIiio W3BECTHO, YTO H30Upa-
TEJILHOCTh OMOJIOTMYECKOTO JEWUCTBUSA — BCErJla OTHOCUTENIbHA, UM OOJIb-
IIIMHCTBO U3BECTHBIX OMOJIOTMYECKH aKTUBHBIX COCAMHEHUM 00JasaeT He-
CKOJIbKUMH WJIM J]a)Ke MHOTMMH BUIAMU OHMOJIOTHUYECKONW aKTUBHOCTH. Ec-
MU OBl OBUIO BO3MOYKHO OILICHUTH OOIIWN «OUOJOTMYECKHUU ITOTEHIIHAI
MOJIEKYJIbI (CIIEKTP OMOJIOTHYECKON aKTUBHOCTH), TO ATO IO3BOJHIO ObI
oToOpaTh Ha paHHUX CTAAMSIX MCCIEIOBAHMS BEIIECTBA, O0JaNarONINe
TpeOyeMbIMH CBOMCTBAMU U HE UMEIOIIUE HEXKEJIaTeIbHBIX BUJ0B OMOIO-
rMYEeCKOM akTUBHOCTU. VIMEHHO 3Ta ujes Jerjia B OCHOBY pa3pabOTKu
KOMIBIOTEPHOM MPOTrpaMMBbl ITPOTHO3a CTHEKTPa OMOJIOTHYECKON aKTUBHO-
ctu xumudeckux coenunennii PASS — Prediction of Activity Spectra for
Substances (Poroikov, Filimonov, 2001), kotopas mo3BoJisieT npeacKasbl-
BaTh cBbIlIe 780 gapmakonornueckux 3P¢HhekToB, OMOXUMUYECKUX MeEXa-
HU3MOB JEHCTBHS, KaHUEPOT€HHOCTb, MYTareHHOCTb, TE€PATOT€HHOCTh U
AMOPUOTOKCUYHOCTh MO CTPYKTYpHOU (OopMyJie COCAMHEHHS Ha OCHOBE
aHanu3a oOydaroled BbIOOpKU U3BECTHhIX bAB, nmpunHamnexanmx K pas-
HBIM XMMHYECKHM KJIACCaM.

JIJIsi OLlEHKM KadecTBa MPOrHo3a OOBIYHO HCIOJIb3YyETCs Mpoleaypa
CKOJIB3SIIIIET0 KOHTPOJIA C UCKItoUeHUeM 1o oaHomy (leave one out cross-
validation). Ilpu sToM Ka)kgoe COCAMHCHHE IOOYCPEIHO YIAIsACTCA U3
oOyyaroiield BIOOPKHU, U JI1 HETO OCYUIECTBIAETCS MPOTHO3 HA OCHOBE
aHalv3a B3aMMOCBS3E€M «CTPYKTYpa-aKTUBHOCTB» ISl OCTAJIbHBIX BeE-
IIECTB, OCTABIIMXCS B 00ydaroliel BEIOOpPKE; pe3ysIbTaThl IPOTHO3a CPaB-
HUBAIOT C U3BECTHBIMHU BHJAaMU OUOJOTMYECKOW aKTUBHOCTU JJISI U3ydae-
MOT'0 BEIIECTBA U PACCUUTHIBAIOT CPEJIHIOK TOYHOCTh MPOTHO3a ISl BCEX
BEIIECTB M BCEX BHUIOB OHUOJOTHYECKOW aKTUBHOCTH. JJisi mporpaMmbl
PASS cpeaHsisi TOYHOCTh MPOTHO3a B YCIOBUSIX CKOJIB3SIIETO KOHTPOJIA
COCTaBIIAET OKOJO 85%, YTO BIOJIHE JOCTATOYHO ISl €€ MPUMEHEHUS Ha
OpaKkTUKE. DTO O3HAYAET, YTO MNPU SKCHEPUMEHTAIBHOM TECTUPOBAHUU
OMOJIOTUYECKON aKTUBHOCTH UCCIIETyEMbIX BEIIECTB, B CPEHEM MpPUMEP-
HO 15% nporuo3oB Oy 1yT OLIMOOYHBIMH,

- B cpegHeM Okoyio 15% akTHBHBIX BEIIECTB CHPOTHO3UPOBAHBI Kak
HEAKTUBHBIC U

- B CpelIHEM OKOJIO 15% HeaKTHBHBIX BEHIECTB CIIPOrHO3UPOBAHBI KaK
aAKTUBHBIE.
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CrieninanbpHbIE DKCIIEPUMEHTHI TTOKA3ajIi, YTO HCIMOab3yeMble B PASS
JECKPUINITOPHl U MATEMAaTUYECKUN aJrOpUTM OOECIEUYMBAIOT MOJTYYEHUE
YCTOMYMBBIX B CTATUCTHUYECKOM CMBICIIE 3aBUCUMOCTEH «CTPYKTYypa-
AKTUBHOCTB» M TIO3BOJISIOT TOJy4aTh pa3yMHBIE pe3yJbTaThl MPOTHO3A.
DTo KpaliHe Ba)KHO, IMTOCKOJIBKY JIaXKe, €CJIM MPEIOJIOKUTh, 9TO HAM yJ1a-
JIOCh COOpAaTh M3 JIOCTYIMHBIX HCTOYHUKOB M BBECTH B 00YJAIOIIyIO BBIOOD-
Ky PASS Bcro moctynHyio MHQpOpMAIMIO, BCE PAaBHO OYEBUIHO, UYTO H3-
BECTHBIC OMOJIOTHYSCKHM AKTHBHBIC BEIISCTBA HE M3YyYalIMCh Ha BCE BO3-
MO>KHBIC BHJbI OMOJIOTMYECKON aKTUBHOCTH, W JIa)Ke TaKas, «UIcaabHas)
BBIOOpKA 3aBEIOMO HE SIBJISICTCS TTOJIHOM.

Or1ieHKa BEPOSITHOCTH TPOSBIICHUS Pa3IMYHBIX BHJIOB OMOJIOTMYECKOMN
AKTUBHOCTH C TTOMOIIBIO 3TOM MPOTpaMMbl BO3MOXKHA B PESKHUME Y/IaJICH-
HOTO JOCTyIla — OHAa HaXOJUTCS B CBOOOJHOM MOJIb30BAaHWU Ha CEpBEpe
NBMX PAH (www.ibmh.msk.su/PASS/).

[Ipu mpoBeneHUM TPUPOTOOXPAHHBIX HCCIEAOBAHUN MIUPOKOE MPHU-
MEHEHHME HalUIM CIEIHAIN3UPOBAHHBIE MPOTPAMMBI HKOJOTUYECKOW Ha-
IPaBJICHHOCTH, B KOTOPBIX HCIIOJIb30BaHUE PA3HOOOPA3HBIX KOMIIBIOTEP-
HBIX MOJIEJICH TO03BOJISIET MPEJACTABUTh KAPTHUHBI 3arps3HEHUS BO3AyXa,
MOYBBI, BOJIHBIX CHUCTEM B 3aBUCHUMOCTH OT Habopa (akTopoB (3arpss-
HSIOIIMI areHT, UICTOYHHUK BBIOpOCA, IMOTOJHBIC YCIOBUS, peibed U Ip.).
[TogoOnbie mporpammsl (Hampumep, komruiekc Zone, Caukrt-IletepOypr)
ABJISIIOTCS d(DPEKTUBHBIM CUMYJISITOPOM TEXHOTEHHBIX KaTacTpod C BH-
3yanu3alnuen pe3ysbTaToB 3arpsisHeHus. OHU JOCTAaTOYHO MOAPOOHO pac-
CMOTpEHBI B pazgene 1.5.

Co3oanue o0a3 0aHHbIX

baza maHHBIX — 3TO COBOKYITHOCTh CBSI3aHHBIX JAaHHBIX, OPTaHH30BaH-
HBIX IO OMPENEJICHHBIM MpaBUJIaM, MPETyCMaTPUBAIOIIUM OOIINE MPHH-
IUIIBI UX OMHCAHMS, XpaHEHUs M HCIOJb30BaHusA. Pabota ¢ 0a3amu naH-
HBIX OCYIICCTBJISICTCS C IMOMOIIBIO CUCTEMBI yIPaBICHUS Oa3aMH JaHHBIX
(CYBL).

JIto6as 6a3a maHHBIX B CBOEH OCHOBE UMEET OMPEACICHHYIO CTPYKTY-
py OpraHu3anuu JaHHBIX — CXeMy WH()OPMAIMOHHOTO MaccHBa, B COOT-
BETCTBUU C KOTOPOH YMOPSAJOUYEHBI JaHHBIE, C TEM, YTOOBI UX MOXXHO OBI-
JIO UHTEPIIPETUPOBATH U BBHINOJIHATH Ha/l HUMU ONPEJIeNICHHbIC OTIEPAIUH.

[Ipocreiimieit 6a30i JaHHBIX SBJISETCS OOBIYHBINA JUCT 3JIECKTPOHHOU
ta0ymipl, Hanpumep, MS EXxcel, cocrosmuii u3 cToa010B U CTPOK U CO-
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Jep KAl CTPYKTYpUPOBAaHHBIN HMH(pOpPMaIIMOHHBIM MaccuB. I1omo0HbIE
ANIEKTPOHHBIC TaOJUIIBI HUCHOJB3YIOTCA B OOJIBIIMHCTBE MPOTPAMMHBIX
MPOAYKTOB, CBSI3aHHBIX C 00pabOTKOM M aHAIU30M JaHHBIX.

Hampumep, nanabie B cucteme Statistica opranu3oBaHbl B BHJIE JICK-
TPOHHOM TaOJUIIBI, COJIEpIKaIle TepeMeHHble U HaOmoaeHus. [lepemen-
HbIC MOXKHO pacCMaTpuBaTh KaK AKBUBAJICHT CTOJIOIIOB, a HAOIIOJICHUS —
CTPOK OOBIYHOM 3tekTpoHHOH Tabmuiklt MS EXxcel. Kaxnoe nHabmoneHne
COCTOMT M3 Habopa 3HaueHUU IMepeMeHHBIX. OHU MOTYT coJepKaTh Kak
YUCJICHHYI0, TaK M TEKCTOBYIO WH(opMamwio. JlaHHBIE B 3JIEKTPOHHOU
Ta0IUIe MOTYT UMETh pa3iinyHble (pOpMaThl, HAMPUMEp, AaThl, BpeMs, Ha-
yuHblid popmat u ap. [lepemeHHbie U HAOIIOACHUST MOKHO JI00aBISATh WIH
YAQUISATh U3 TaOJIUIbI MCXOIHBIX JIAHHBIX, BHIOMPAsl C TOMOIIBIO KHOIIOK
Vars (nepemennvie) unmu Cases (nabarodenusi) Ha TIAaHEIW WHCTPYMEHTOB
COOTBETCTBYIOIIYIO KOMaHAy M3 Bblmafarommx meHio: Add — 1o0aBHTB,
Delete — ynamuts (puc. 2.2).

Yarz [Cazes

i Data: Children STA 21 = 308c

2 3 4 5 ] 7 8 9
BO3PACT | POCT BEC OTE1 OTH2 OTE3 OHH1 OHHZ [

128, 24, 67 B3. £9.
135, 25, 61. 57, 54,
126, 20, 63, 59. 55.
124, 20, 60, 56, 53,
128, 20, 60. 56, 53,
124, 20, 63, b2, £7.
124, 19, 58, 57, 56,
124, 20, 58, 7. 56,
130, 25, 62, 60, 60,
125, 27, 65, B3, 62,
124, 21, 60. 58, L6,
124, 21, 59. 57. £7.
124, 23, 62, B0, 59.
114, 17, 56, o4, 53.

129, 24, 59. 57. L&,
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Puc.2.2. Dnexkmponnas mabnuya cucmemor Statistica.
Knonxa Vars obecneuusaem ynpasienue cmoabyamu madauyol
(nepemennvivu — Variables), Cases — cmpokamu (nabnooenusmu)
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BBectu naHHble B 3JEKTPOHHYIO TAOJUIy MOKHO OJJHUM M3 CIIEYIO-
[IMX CIIOCOOOB:

- HemocpencTBeHHO BBeCTH MX ¢ KiaBuaTyphl. B cucteme Statistica
UMEIOTCSl Pa3BHUThIE MHCTPYMEHTAJIbHBIE CPEACTBA JJISI aBTOMAaTU3AIMU
PYYHOT'O BBOJA JIAaHHBIX.

- Bocrionnb30BaThesl JaHHBIMU, MOJATOTOBIICHHBIMH B JIPYTOM TIPHIIO-
YKEHWH, UCIIOJIb3ys OIepallud KOMUPOBaHUS JaHHBIX uepe3 bygep obme-
na — Clipboard Windows.

Ecim B X0J1e BBINIOJHEHUS WCCICAOBAHMS MPUXOIUTCS UMETh JCNO C
T'CONPOCTPAHCTBEHHBIMUA JAHHBIMU (0O3HA4alOT HWHGOPMAINIO, KOTOpas
UACHTU(PUIUPYET reorpaduyeckoe MECTOIMOJIOKEHUE U CBOMCTBA €CTECT-
BEHHBIX WJIM MCKYCCTBEHHO CO3/IaHHBIX OOBEKTOB, a TaK)KE WX T'PaHMI] Ha
3emiie; dTa WMH(OpMAaIUs MOXKET OBITh TMOJydeHa C TMOMOIIBI0, TTOMUMO
MHBIX MYTEH, TUCTAHIIMOHHOTO 30HAUPOBaHUS, KapTorpadhupoBaHUsI U pa3-
JIMYHBIX BUJIOB), TO JJIA CUCTEMATU3AlMM U XPAHCHHUS JAHHBIX I1€1eC000-
pazHo ucnonb3zoBath [ IC (pa3gen 1.5.). Hago oTMeTUTh, 4TO OOIBIITUHCT-
BO coBpeMeHHBIX ['MIC maeT BO3MOXHOCTh HANpsMYIO HCIIOJIh30BaTh JIaH-
HbIE 3JICKTPpOHHBIX Tabui Excel, Lotus 1-2-3, popmarer dBase u ap.

Cpenu cnenuanbHbIX 0a3 MaHHBIX CIEAYeT OTMETUTh 0a3bl XUMUYE-
CKMX IaHHBIX, mpexace Bcero, 1SIS/Base for Windows. ISIS/Base — sto
cucteMa yrpanienus 6azamu nanHbix (CYB]]), oOecneunBaroias xpaHe-
HUE, TOUCK U 00pabOTKy JaHHBIX MO0 XUMHUYECKON CTPYKTYpe U CBOMCTBaM
BEIIECTB, U BO3MOYKHOCTh CO37aHUs (HOPM, YIOBJICTBOPSIOMIUX KOHKPET-
HbIE€ TIOTPEeOHOCTU MoJib3oBaTesl. OHa MOXKET HCIOJIb30BaThCs MO0 Ha
OTJIEIbHOM TIEPCOHAIBHOM KOMIIBIOTEpE, JIMOO Kak MpOorpaMma-KIUEHT
s 6ostee morrHor CYBJI ISIS/HoSt, pacmonoxenHoi Ha cepBepe, K KO-
TOPOMY UMEETCSI JOCTYII MO CETH.

Boszmoosrcnocmu:

Co31anue nepcoHanbHbIX (1a00OpaTOPHBIX) 0a3 JAHHBIX U XPaHEHHE
uH(dopMalui B BUJIE, ONTUMAIBLHOM i Toyib3oBartensd. [louck nudopma-
IIMU TI0 3arpocam, opmMa KOTOPHIX OMpeAeIsieTCs Mmoab30BaTeneM. [1onck
o popMaM CTOJIb XK€ JIETOK, KaK M 3al0JIHEHHE OOBIYHBIX OJaHKOB. MOXK-
HO TaKXe KOMOMHHMPOBATh MOUCK MO MOACTPYKTYpPE C TEKCTOBBIMU U YH-
CJIOBBIMU 3aITPOCaAMH.

Kourposupyemasi Bbl1auya JaHHBIX HA JUCILUIEH ¢ COPTHUPOBKOM.
CopTupoBKa BO3MOKHA MO JIOOOMY YpPOBHIO, BKJIIOUAsi HUKHUE YPOBHU
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nmoyie 0a3bl JaHHBIX; BO3MOXKHA Ja)Xe COPTHUPOBKA MO HECKOJIBKUM (10
3-X) BJIOKCHHBIM IOJISIM Ha JIFIOOOM YpPOBHE MEpapXuu B yJaJICHHON 0Oase
naHHbIX. [lopsAI0K COPTUPOBKHU COXPAHSIETCS, KOTJa CIIUCOK 3alUChIBACTCS
Ha JIVCK.

Co3nanme pacueTHbIx moJjieid B ¢popmax. [lons, conepxkamme gaH-
HBIC, SBIISIOTCS MPOWU3BOAHBIMM OT HAadalbHBIX (HAaIpuUMep, MEIHAHBI I10
HECKOJIbKUM H3MCHEHHUSIM aKTUBHOCTH JuIs BemiecTBa). ISIS/Base mo3Bo-
JSET MPOCMAaTPUBATh U COPTUPOBATH JIAHHBIC 10 arperupyeMbIM BEIUYH-
HaM, TaKUM KakK, MAaKCUMyM, MUHUMYM, CPEIHSA, MEAaHa, CyMMa M YHC-
JIO OTYETOB.

AHAJH3 pe3yabTATOB HCCIAeT0BaAHUA. DKCIOPT AaHHBIX B Microsoft
Excel, rne moxuo ucnons3osars ISIS for Excel mna cosmanus tabmu,
NPEACTABISIONMUX 3aBUCUMOCTH  CTPYKTypa-akTuBHOCTH (SAR) wumm
CTpyKTypa-coiictBo (SPR).

O0padoTKa CIUCKOB Pe3yJabTATOB: T€HEPALUS BPEMEHHBIX CIIMCKOB
aBTOMAaTU4YECKH; H00aBJICHUE, BHIUUTAHUE M TEPECEUCHHE CIHCKOB; CO-
XpaHEHUE CIMCKOB, KOTOPBIE BKIIOYAIOT PE3YJbTAaThl M3 MPOU3BOJBHBIX
MCTOYHHKOB JaHHBIX; OTOpachiBaHUE, TIEPEMEIIEHNE U KOMMMPOBAHKE JIaH-
HBIX BHYTPH CITHCKA.

IloaroroBka oTyeToB. MOXHO TIPOCMOTPETh (hOPMBI TIEPE UX TeUa-
TaHWEM; COXPAaHUTh OPUEHTAITUIO CTpAHUI] B (opMax; U CO3/1aBaTh, COXpa-
HSITh U MeYaTaTh BEPXHUM U HIDKHUN KOJTOHTHUTYJIBI.

Bce BO3MOkKHBIE BUIBI MOUCKA “II0 XMMH4YECKOU cTpykType”. Ilo-
UCK TI0 MOJIEKYJIaM, peaKIusIM U pa3IudHor nHGOpMaIuu, coaepKalieics
B PETSILIMOHHBIX 0a3ax JaHHBIX, BKJIIOYAs MOUCK MO CTPYKType; o0ecreyu-
BAOIINI MPUOJIU3UTEIHLHOE U TOYHOE COOTBETCTBHUE; IO CXOJACTBY, Mo R-
rpymmam, 3D cTpykType moammepoB, MOACTPYKTYpe, (hopMmysie, YHUCIeH-
HOM ¥ TeKCTOBOU MH(GOPMAIIHH.

CBsi31 € 17100a1bHBIMH JaHHBIMH. [[OCTY K cieIMaIu3upOBaHHBIM
0a3zaM mgaHHbIX 100 online, 6o va WWW. TTonck v BeIgjada Ha QUCILIEN
rJ100aIbHON XUMUYECKON HH(POpMALIHH.

[Tepen HEemocpeACTBEHHBIM BBOJOM JaHHBIX PEKOMEHIYETCS OpraHu-
30BaTh MX MPOBEPKY, a MOCJE BBOJAa — pa3jIu4Hbie (OPMBbI 3aIIUTHl HWH-
dbopmaluu OT MOTEpPU WIM HECAaHKIIMOHMpOBaHHOTO aoctyna. Mudopma-
IIUIO0 B TIOJTOTOBJICHHYIO 0a3y JaHHBIX MOKHO UMIIOPTHPOBATH U3 JIPYTUX
0a3 JaHHBIX.
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Oopabomka oannvix

[Ipexae yeM MpUCTYNUTh K aHAIU3y AAaHHBIX, HEOOXOIUMO MPOU3BE-
CTH WX TMPOBEPKY Ha HaJMUME OMMUOOK, a TAaKXKE OCYIIECTBUTh MpPEABapH-
TEJIbHYIO TTOATOTOBKY.

BoisiBneHne ommO0OK CBOAUTCS K MPOBEPKE COOTBETCTBUS 3HAYECHUM B
0a3e MaHHBIX MPUEMJIEMOMY JHAMNa30HY, YCTAaHOBJICHHOMY JIJIs JTaHHOM
nepemeHHoil. Kpome Toro, cieayer ooOpaTuTh BHUMaHHWE Ha aHOMAaJIbHBIE,
PE3KO YKIIOHSIOIMECS 3HAauyeHHs (BBIOPOCHI), KOTOPHIE MOXKHO OOHapy-
KUTh Ha JUarpaMMax paccesHUsl U Ha MPONyIIeHHbIC 3HadYeHus. [Ipu ux
HaJIMYUM TIPUMEHSIOTCS CTICIHaIbHbIE METOIbI 00Pa0OTKH JaHHBIX.

3a4acTyio y)Ke IpeCTaBICHUE JTaHHBIX B rpadYecKOM BHUJIE MO3BO-
JsieT UACHTUUITMPOBATH BHITIAJAIOIINE TOYKH U OTOPOCUTH HMX, JTUOO TIO-
BTOPUTH AKCIIEPUMEHT B YCIIOBUSX COMHUTEIILHOIO PE3yJIbTaTa.

[IpakTrHuecku B KaxjaoM IakeTe oOpaOOTKU U aHaIu3a JAaHHBIX HMe-
IOTCSI BOBMOKHOCTH ITpeo0pa3oBaHus JaHHBIX Ui aHaiduza. Hampumep, B
cucteMe Statisica MOXKHO BBIYUCIUTH HOBBHIC JaHHBIC Ha OCHOBE Y)KC BBE-
JICHHBIX MPU TTOMOIITH (OPMYJI, KOTOPBIE 3aJal0TCS B DJIEKTPOHHOM TabJIH-
1e. Ilpu 3ToM nMeeTcs BO3BMOKHOCTh OBICTPOTO JI0CTYNa K OOJIBIIIOMY KO-
JUYECTBY MAaTEMATUUYECKUX (PYHKIIUM, TOMYCKAETCS MCIIOJIb30BaHUE U JIO-
TUYECKUX OMEePATOPOB.

Ha sToM 3Tane McXoaHble JaHHBIE MOKHO MpPeoOpa3oBaTh B pasiivy-
HbIE MHIEKCHI: MopdomeTpruueckue, Moppodusnosiornieckue, Tpodoiio-
TUYECKUE, BUJAOBOTO pa3HOOOpa3usi, KaueCTBa OKPYKAIOIIEeH Cpellbl U Jp.
Hanpumep, Ha OCHOBE JTaHHBIX MO BHUIOBOMY COCTaBY COOOIIECTB U YHC-
JIEHHOCTH OTJEJbHBIX MOMYJISLMN PaCCUMTHIBAIOTCS WHACKCHI BUJIOBOTO
pa3sHoo0pa3us, KOTOPhIC B JIaJIbHEUIIIEM MOKHO HCIIOJIb30BaTh B JIIOOBIX
CTaTUCTUYECKUX Tpoleaypax. Pacuer MHAEKCOB YJIO0OHO MPOBOAUTH B
AJIEKTPOHHBIX TAOJMIIAX, IPUYEM PEKOMEHAYETCA CO3/AaTh 0a3zy JaHHBIX
Pa3HOTUIIHBIX UHJIEKCOB.

AHanusz OaHHbIX

KomnberoTepHbIE CUCTEMBI ISl aHAIU3a JAaHHBIX OTHOCSTCS K HAYyKO-
€MKUM TPOTPAMMHBIM TPOAYKTaM. YCJIOBHO MX MOXHO pa3JeiuTh Ha
CUCTEMBbI BU3YyallM3alluu JAHHBIX (MaKeThl HAy4YHOU T'paduKH), CTATUCTHU-
YECKUE U MaTeMaTuyeckue naketbl. OCHOBHBIMU MPOTrPAMMHBIMU MPOTYK-
TaMH, UCTOJIb3yeMbIMU B yueOHOM miporiecce 1 HUPC nnsa ananuza jgaH-
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HBIX, SBJISIOTCS dJeKTpoHHBIE Tabmuikl MS EXcel, cratuctnueckue make-
ThI Statistica, Stadia, Statgraphics u ap.

I'paguueckuit ananuz oannplx

KateropuszoBannbie rpapuku. OgauM u3 HanOoyiee MOITHBIX METO-
70B TpadUUeCKOro aHajau3a SBISICTCS pa3jielieHUe JaHHBIX Ha TPYIIIHI IS
CpPaBHEHHUSI CTPYKTYPhI TOJYYUBIIUXCS MOAMHOKECTB. DTH METOIBI IIH-
POKO MPUMEHSIIOTCSA KaK B Pa3BEOYHOM aHAIN3€ IaHHBIX, TaK U TIPHU MPO-
BEpPKE TUIIOTE3 W M3BECTHBI IO Pa3HBIMHM Ha3BaHHMAMU (Kiaccupuxayus,
epYNnUposKa, kamezopuszayus, pazouenue, paccioenue u 1p.). Hanpumep,
pazOueHre BHIOOPOYHBIX MOIMYJISIIMOHHBIX JAHHBIX Ha IMOJMHOXECTBA, CO-
OTBETCTBYIOIIIHE TI0JIOBBIM, BO3PACTHBIM, pa3MEPHBIM, TPOCTPAHCTBEHHBIM
Y MHBIM TPYIITIaM.

KareropuzoBanusie rpaduky MO3BOJISIOT BBIIBUTH 3aKOHOMEPHOCTH,
KOTOpPBIC TPYAHO TMOJIAIOTCS KOJUYSCTBEHHOMY OIMCAHUIO M KOTOPHIS
BEChbMa CII0KHO OOHAPYKUTh C TMTOMOIIBIO BHIYUCIUTEIBHBIX TIporeayp. B
ATUX CIydYasX KaTeropu3oBaHHbIC rpadUKu MPEIOCTABISAIOT YHUKAJIbHbBIE
BO3MOKHOCTH MHOTOMEPHOT'O AHAIMTHYECKOTO HCCIICIOBAHUS WU "1O-
ObIun" JaHHBIX.

JAunarpammsel paccessHusi. /[BymMepHbIE auarpamMMbl pAacCEsiHUS HC-
MOJIB3YIOTCS JIJIsl BU3YallM3allid B3aUMOCBS3EH MEXIy IBYMS IEpEMCH-
HbeIMU X U Y (HampuMmep, BecoM u poctoM). Ha 3Tux nuarpammax oTiesb-
HbIC TOYKH JIAaHHBIX MPEJCTABICHBI MapKepaMu Ha TUIOCKOCTH, TJI€ OCH CO-
OTBETCTBYIOT TiepeMeHHbIM. [[Be koopauHathl (X U Y), ONpeaesroniie
MOJIOXKEHHUE TOYKH, COOTBETCTBYIOT 3HAUEHUAM MEpeMEeHHbIX. Eciu Mexmy
MEePEMEHHBIMU CYIIIECTBYET CUJIbHAsI B3aUMOCBSI3b, TO TOUKH Ha rpaduke
00pa3yloT YIOPSAIOYCHHYIO CTPYKTYpY (Hampumep, NpSIMYr JIMHUIO WU
XapaKkTEepHYIO KpuBY10). Ecim mepeMeHHble He B3aUMOCBS3aHbl, TO TOUKU
obpa3yrot "obmako".

['padpuueckuii aHamM3 TaHHBIX MOKHO ITPOBOJMTH KaK B CIICIIHATH3H-
POBaHHBIX MMakeTax HaydHou rpaduku (Grapher, Surfer), Tak u B uHTErpU-
POBaHHBIX CHUCTeMaXx aHaim3a JaHHbIX. Hampumep, cuctema Statistica o6-
JajaeT MHUPOKUMHU TpapuIecKUMH BO3MOKHOCTAMHA. OHa BKIIIOYAET B Ce-
051 OOJIBIIIOE KOJMYECTBO Pa3HOOOpA3HBIX KATETOPHUU U THUIOB TpaduKOB
(Hay4HBIC, JIEJIOBBIC, TPEXMEPHBIE U JIBYXMEpPHBIE TPaPUKA B PA3TUIHBIX
CHUCTEMax KOOPAHWHAT, CICIHATN3UPOBAHHBIC CTATUCTHUYECKUE TpaPuKH —
TECTOTPAMMBbI, MATPUYHBIE, KATETOPU30BaHHbIE TPAdUKH H Ip. ).
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B cucremy Statistica BkiroueHo 00JbITIOE KOJUYSCTBO HHCTPYMEHTOB
HACTPOMKM BCEX KOMIOHEHT TpadukoB. MMeercss BO3MOXKHOCTH BbIOOpa
pa3IMYHBIX TUIIOB JMHUH, POPMATOB Pa3METKU OCEH, LIBETOB, JIETEH]I, Ha-
3BaHUM U Jpyrux atpudytoB rpaduka. HacTpoeHHbie aTpuOyThl MOTYT
OBITH COXpaHEHHI B CIIEHANIBHOM (paiiie 1 TOTOM IPUMEHSATHCS K IPYyTHM
rpadukam. JIocTymm Ko BceM OCHOBHBIM KOMaHJIaM HAaCTPONKH pean30BaH
IIPY TTIOMOIIM KOHTEKCTHBIX MEHIO, KOTOPBIC MOSIBISIOTCS MPH HAXKATUM Ha
IPaBy0 KHOIIKY MBIIIH, OOIIEro MEHIO W M3 TaHEeJId MHCTPYMEHTOB TI'pa-
duka.

['paduueckue cpeactBa cucrembl STATISTICA noctymubl B i1r060M
CTATUCTUYECKOM MOJYJIC M Ha JIFOOOM Iare CTaTHCTHYECKOTO aHaIM3a.
OHU MOT'YT OBITh UCITOJIb30BaHBI B IIEJIAX:

- BU3yaJIM3allMi YUCJICHHBIX M TEKCTOBBIX 3HAYEHUU HEMOCPEICTBEH-
HO W3 3JICKTPOHHOM TaOJHUIIBI ¢ UCXOMHBIMH JAHHBIMHU WIIH TAOJIHIIBI C pe-
3yJbTaTaMU aHAJIN3a;

- BBIBOJIa PE3YJIbTATOB CTATUCTHUYECKOTO aHaIM3a B BUJE TMOCIIEIOBA-
TeNbHOCTHU (0uepeu) rpadukoB. J[Jisg 3TOro B 1MaOrOBBIX OKHAX BCEX CTa-
TUCTUYECKUX TPOLEAYP HUMEETCS BO3MOKHOCTH MOCTPOCHHUS Pa3IuYHbIX,
npeIHa3HAaYeHHBIX UMEHHO JIJIs1 3TOT0 BHJIa aHAJIN3a TUIIOB TPadUKOB.

Busyanuzanus gaHHBIX SBISICTCS BaKHBIM ATallOM CTaTHCTHYECKOTO
ananu3a. O4eHb BaXXHO MoA00paTh BUA Tpaduka, KOTOPbIH HaHOOIBITUM
o0pa3oM COOTBETCTBYET HCCIICIyeMbIM JaHHbIM. B cuctemy Statistica
BKJIFOUCHBI YJ0OHBIC MHCTPYMEHTAJIbHBIC CPEACTBA JJIsl MPOBEIACHUS WH-
TEPaKTUBHOTO TpaUUEeCKOro aHainv3a NaHHBIX. [Ipu momMomm Tak Hasbl-
BaeMoi Kucmu, MOXHO BBIJICIUTH KaKUE-TUOO TOYKHA Ha MOCTPOCHHOM
rpaduke (HarmpuMep, BHIOPOCHI 3HAYECHUM MEPEMEHHONM) U TTPOBECTU JaJlb-
HEUIIMN CTAaTUCTUYECKUN aHaIu3 0€3 3HaUY€HUMH, KOTOPbIE€ COOTBETCTBYIOT
ATUM TOUYKaM. DTH TOYKH MOTYT OBITh MOMEUEHBI CIEIUATBLHBIM 00pa3oM,
UM MOYXET OBITh NMPHUCBOCHA MeTKa. UWCIeHHBIE 3HAYCHUS, COOTBETCT-
BYIOILIME BBIJICJICHHBIM TOYKaM Ha rpaduke, MOTYT ObITh OTMEUEHBI B CIIe-
[IUAJIBLHON AJIEKTPOHHOM TabJnile, KOTOopasi CBsA3aHa ¢ rpadMKOM M TIPO-
CMOTPEHBI B crieliMabHOM Pedakmope dannvlx epaghuxa.

['padmueckuii mokyMeHT B cucteMe Statistica MokeT ObITH COXpaHEH
KaK:

- rpaduecKuil JJOKYMEHT B CIellMajJbHOM TrpaduueckoM dopmare
cuctembl Statistica (pacmmpenue ¢aiina *.Stg), KOTOpBIH MOKET OBITh OT-
KPBIT MO3KE U UCIOJIb30BaH B MPOLIECCE aHAIIN3A;

> 86 <



Komnoviomepnuvie mexnonozuu ¢ o0pazoeamenvHoll u HAYUHOU 0esAmenbHoCmu

- B rpaduyeckoM pacTtpoBoM Qopmare (paciupenue ¢aiiza *.omp,
*
.pcx).

Cmamucmuueckuit anaiu3 OAHHbIX

CraTucTuuecKkuil aHaau3 JaHHBIX JICJIUTCS HA OTAEIbHbIC, JOTHUYECKU
CBSI3aHHBIE MEXy COOOM MPOIEaYPhl 1 METOIbI:

Onucamenvruas cmamucmuka U pazeeo00uHblll AHAIU3 UCXOOHBIX OaH-
HblX. BKIIO4aeT BBIYMCIECHHUE OCHOBHBIX BBIOOPOYHBIX XapaKTEPUCTUK
(cpenHuX BEIWYHWH, TTOKAa3aTelie BapualllK, MapaMeTpOB paclpeiesieHHs)
U BBISBJICHUE CTPYKTYPHI JaHHBIX.

Toueunoe u unmepsaIbHOE OYEHUBAHUE 2EHEPAIbHBIX NAPAMEMPOE.

Buiasnenue docmogepnocmu paziuyuil mMexcoy 8bl00pPOUHLIMU COBO-
KYNHOCMAMU.

Lucnepcuonnwiii ananus.

Cmamucmuyieckoe uccied0o8anue 3a8UCUMOCMmelL:

- KOPPEJISILMOHHBIN aHAIU3;

- PErPECCUOHHBIN aHAJIN3;

- aHaJIN3 BPEMEHHBIX PSJIOB.

MHnozomepnvie memooul.

- (pakTOpHBIN aHAIU3;

- KJIACTEPHBIN aHAJIN3;

- TUCKPUMUWHAHTHBIN aHAJIU3.

IIporpammHoOe obecriedyeHHe CTATHCTHYECKOTO aHAJIN3A JAHHBIX

OCHOBHBIMU TPOTPAMMHBIMU TTPOJAYKTAMH, UCIOJb3YEMBIMU B y4eO-
HoM miporiecce 1 HUPC, sBnsrotcst anexrponnbie Tabnumbl MS Excel, cra-
TUCTHYECKHUE makeThl Statistica, Stadia, Statgraphics u np.

AHnanu3 zeonpocmpancmeeHHbvIX OAHHbBIX

[Ipy BBITOTHEHUH MHOTHUX 3KOJOTHYECKHX M OMOJIOTMYECKUX HCCIIe-
JIOBAaHUI CTYJAEHT UMEET JIEJIO0 C F€ONPOCTPAHCTBEHHBIMU JIAHHBIMU (CM.
Boitie). Mcnonws3oBanue ['MIC nmaer BO3MOXHOCTb MPHU aHAIU3€ CO3/aTh
CIICLIMAJIN3UPOBAHHYIO JJIEKTPOHHYIO KapTy U OTBETUTH HA LIEJIBIA DSl BO-
IIPOCOB:

- I'ne saxonutcs A?

- Kak pacnonoxeno A no orHomeHuto Kk B?

- CKOIBKO A pacmnosioKeHO B npeaenax pacctosiuus or D no B?

- KakoBo 3Hauenue pyHkuuu Z B Touke X?
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- Kak Benuko no pazmepam B?

- KakoB pe3ynbrat niepeceucHust A u B?

- KakoB ontumanbsHblid MapuipyT oT X 10 ¥Y?

- Yro naxomgurcsa B X1, X2,..., Xn?

- Kaknie 00BEKTHI CIeAyroT 3a TeMH, Y KOTOPBIX HaOJItogaeTcsl orpe-
JEJIEHHOE COYETaHUE ONPEAECIEHHBIX CBOUCTB?

- Kak u3MeHHTCS IPOCTPAHCTBEHHOE paclpeesieHne 0OOBbEKTOB, €CIH
U3MEHUTH CYIIECTBYIOIIYIO KlacCU(UKALINIO?

- UTo MOXET CIIy4HuThCS C A, €CIM U3MEHUTCA B U ero pacnonoxeHue
OTHOCHUTEIBHO A?

ITpu ananuze nanueix B 'MUC npoBoasTcs ciaeayronye onepanu:

HepecTrpykrypu3anus JaHHbIX. [IpocTpaHCTBEHHBIE NaHHBIEC, BBE-
nennsie B cpeny [MC, 3adacTyro HYXAArOTCA B HEKOTOPBIX MPEABaAPHU-
TEJIbHBIX ONEpaIMsAX, MO3BOJISIIOIMINX aJalTUPOBATh 3TU JAHHBIC K JAJb-
Hele oopadoTke. Hanbosiee BaxKHBIMU oNepalMsaMu SIBISIOTCS Olepa-
MU MPeoOpa3oBaHMs JAHHBIX M3 BEKTOPHOI'O B PACTPOBBIE MpEACTaBIIC-
HUS 1 OOpaTHO.

Tpanchopmauuu npoekuUMd U HU3MEHEHHMS CHUCTEM KOOPAMHAT.
Onepanuu nepecyera KOOPAMHAT MPOCTPAHCTBEHHBIX OOBEKTOB (OIepa-
MU POTAllMU — TOBOPOTa, CIBUra, MacHITaOMpPOBaHUS oOceil) u Oojee
CJIOKHBIE TpaHCcpopMalluu, CBS3aHHBIC, HAIPUMEp, C "yKIaAKON" 00BEeK-
TOB B CUCTEMY OINOPHBIX TOYEK C TOYHO M3BECTHBIMU KOOpJIMHATaAMHU (Ha-
pUMep, NpUBsA3Ka CIIYTHUKOBOTO CHUMKA), U TpaHchopMalus KapTorpa-
(duyeckux NPOEKIHi Kak HauboJiee CIoXKHAs MOATPYIIIa ONepalyii.

Kapromerpuueckue (apupmMerndeckue) onepanun BKIOYAOT B Ce-
Osi: pacyeT IUIOIIAeH, JJIMH JIOMaHbIX JIMHUM, MEPUMETPOB, IJIONIaAcH
CKJIOHOB, OOBEMOB, 3aKIIOYEHHBIX MEXKIY MOBEPXHOCTAMH, KOOPIUHAT
LEHTPOB NOJIUTOHOB. K HUM IIprHaAIEkKAT TaKKe ONepaluy ONpENEICHUS
MPUHAUICKHOCTH TOYKM BHYTPEHHEN OOJACTH MOJUIOHA, ONMMCAHUE T'€O-
METPUYECKUX U TOMOJOTMYECKUX OTHOIICHUN TOYEUYHBIX, JUHEUHBIX U I0-
JIUTOHAJIbHBIX OOBEKTOB JBYX Pa3HOMMEHHBIX CJIOEB B IIE€JIOM IPHU UX Ha-
noxxenuu (oBepiee). ['eomeTpuyeckue yTUIUTHI UCIOIB3YIOTCS JIJIs aHa-
Jv3a MPOCTPAHCTBEHHBIX JAHHBIX M CBSI3€M Mex1y HUMU. OUeHb 4acTo
co3naercsa OydepHas 30Ha — palloH, rpaHUIla KOTOPOTO OTCTOUT Ha 3aJlaH-
HOM WJIM BBICYUMTAHHOM PACCTOSIHUM OT TPAHUIIbI UCXOJHOTO 00BEKTA, HA-
npuMep, BOJOOXPAHHBIE 30HBI.
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OgepJieiiHbIe ONepalUU SIBISIOTCS CPEJICTBOM aHallM3a MHOXKECTBA
Pa3HOUMEHHBIX W PA3HOTHUIIHBIX IO XapaKTEPy JIOKaIU3AUU OOBEKTOB.
CyTb UX COCTOUT B HAJIO)KEHUU JABYX PA3HOMMEHHBIX CIOEB (MJIM MHOXKE-
CTBa CJIO€B, OOJbIIIE ABYX, IPU MHOTOKPATHOM MOBTOPEHUM OTEpAlIUM Ha-
JIO)KEHHUS) C CO3JaHUEM IPOU3BOJHBIX OOBEKTOB, BO3ZHUKAIOIMIMX MPHU HX
reOMEeTPUUYECKOM HACJIOCHHUH U C HaclieIOBaHUEM aTpUOYTOB.

CeTeBoil aHAJIM3 MO3BOJIAET MPOAHATUZUPOBATH MPOCTPAHCTBEHHbIC
CETU CBS3HBIX JIMHEHHBIX OOBEKTOB (JIOPOTH, BOAOTPOBOIbI, TUHUM DJICK-
Tpomnepeaad, ruaporpadudeckas cetb). OOBIYHO CETEBOW aHAIW3 CIYKHUT
JUIsL 3a7]a4 ONpeeNeHUus] OnuxKauiliero, HauooJyiee BBHITOAHOTO MYTH, IS
OTIpeCICHUS 30H BIUSHUSA HAa OOBEKTHI CETHU IPYTUX 0OOBEKTOB. TUIUIHOMN
3a/1a4eil CeTeBOTO aHaIn3a SABJISETCS OMpEACIICHUE aapeca.

YTuauTsl padoThl ¢ MOJAMHU 0a3 JAaHHBIX BKJIIOYAIOT B CEOsl MOUCK
MMEHH TIOJISl M €r0 3HA4YeHUS, MOUCK M0 MacKe, CO3/JaHue, peIakKTUPOBAHUE
U yJaJeHue TOoJisl, KaIbKYJSUI0, KIACCU(PUKALMIO U TEPErpyniupoBKY.
Kanbkynsiuusa — co31anre HOBOTO MOJISl U pacyeT €ro 3HA4YCHW Mo 3Haue-
HUSM CTapbIX TOJIEM COTJIaCHO BBeleHHOU dopmyie. Hampumep, pacuer
IUIOIAIA 3€MEJIBLHOIO YyYacTKa MO MacmTady KapThl U KOOPJAUHATAM C CO-
XPaHEHHUEM MOJIyYEHHOTO 3HAYEHHS B HOBOM IIOJIE€ C UMEHEM “‘TUIOIIAJb .
Kinaccudukanus — co3gaHue HOBOTO 3HAYEHUSI B HOBOM ITOJI€ IO KJIACCHU-
¢dukanronHbM TipaBuiaM. [Ipumep: kmaccudukaius 3eMeIbHBIX YYaCTKOB
0 TPEM TpaJialivisiM — KPYIIHbIEC, CPEAHUE U MEJIKUE IO YMCIIECHHBIM 3Haue-
HUSIM TOJIA “TTONAJL" U COXPAHEHUE pe3yIbTaTa B HOBOM IOJIE “pazmMep’.
[leperpynnupoBka — CO3/1aHH€ HOBOTO 3HAYEHHUS MO TPYMIaM MOJA00HBIX
3HaueHuil. Hanpumep, crpynmnupoBaTh 3eMeNbHbIE YYACTKU 1O TUITY: CEJIH-
TeOHasi TEPPUTOPHUS, TIALIIHSA, CaJl, OTOPOJI, CBAJIKA, JIEC U T.II., U MOJCYUTATh
oOI1yI0 TUIOMIAAL 3eMeIb KaKI0TO Kiacca. B pesynbpTate oOpa3yeTcs: HoBas
Ta0IMIa, KOTOPYIO MOYKHO 3amucaTh B (paitn 0a3bl TaHHBIX.

Onepauuu ¢ TpexMepHbIMH 00beKkTaMHU. B oTiuune ot 1nudpoBbix
PEACTaBICHUN TOUYCUHBIX, JIMHEHHBIX U IJIOIIAJHBIX OOBEKTOB TPEXMeEp-
HbI€ OOBEKTHI — MOBEPXHOCTH, pelibedrl, TpeOyroT 0ocoObIX (opM mpen-
CTaBJICHUSI, MOCKOJIbKY MX MPOCTPAHCTBEHHOE MOJOKEHUE JIOJKHO OIHU-
ChIBaThCSA HE TOJILKO IJIAHOBBIMU (T€orpaduyecKUMU WM Te0Je3UUeCKu-
MH), HO ¥ BBICOTHBIMU KOOpAMHATaMu. MoJenupoBaThCsl MOTYT KaK H30-
OpakeHue AEHCTBUTEIBLHOTO pelibeda Wi HEeMPEPHIBHOTO OIS (CTaTuye-
CKU WJIM JUHAMUYECKH), TaK U BOOOpakaemble MOBEPXHOCTH, MOCTPOECH-
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HBIE 110 OJHOMY WJIM HECKOJBKUM MOKAa3aTeJsIM, HAIPUMED, MOBEPXHOCTh
LIEH Ha 3€MJIIO, IOBEPXHOCTH IKOJOTMYECKOr0 PUCKA U T.[I.

AHaJIM3 pacTpPoBbIX M300pakeHuii. B kauecTBe Takux n300paKeHUI
B ['IC 00bI14HO BBICTYNAIOT CHUMKH. [IpeuMyIiiiecTBO CHUMKOB — B UX CO-
BPEMEHHOCTH M JOCTOBEPHOCTH. [103TOMY AOCTATOYHO YACTO BCTpEYArO-
IIMICA BHJ aHaIN3a — BpEeMEHHOW. CpaBHUBAKOTCSA U HILYTCS Pa3JIMYMS
MEXIYy CHMMKaMH pa3IM4YHON JAaBHOCTH, TaKMM OOpa3oM, OILICHUBAETCS
JTAHAMUKA MPOU30LICAIINX U3MEHEHNU. HacTo aHAIM3UPYIOTCS MPOCTPAH-
CTBEHHBIE B3aMMOCBSI3H HECKOJBKHUX SBICHUUA. K CHHUMKaM MOXKET Takxke
OBITh MIPUMEHEH KJIACTEPHBIM aHAJIN3, HA OCHOBE KOTOPOIO BBIAEISIOTCS
00J1acTu J1eCoB, peK, noJiek u T.4. C pacTpoBBIMU 00pa3aMu MPOU3BOASITCS
KapTOMETPUYECKHUE BBIYMCICHUS: JUIUH, TUlowaaed, o0bemMoB. CyllecTBy-
€T crenualibHasg 00J1acTh aHalIn3a, KOTOPYIO MHOTIa HAa3bIBAIOT KapTorpa-
dbuueckoit anredpoit (map algebra).

Cunmes oanHbvIx

Nutepnperanys pe3yJbTaTOB HA OCHOBE JIMTEPATYPHBIX JaHHBIX. J{Jis
BBITIOJTHEHUS 3TOM 3a7a4u HE0OXOJUMa MaKCUMAaJIbHO TOJHas MH(popMa-
Ul TI0 U3y4aeMoil mpooyieMe, COBPEMEHHBIM KOHIIETIIUAM, (DaKTUYECKUM
naHHbIM. OHa MOXET OBbITh HaliJIeHa B HayYHOM JUTEpaType B €€ KJIacCH-
YeCKOM, «OyMaXHOM» BHUJI€ JMOO B Pa3HOOOPA3HBIX AJIEKTPOHHBIX HH-
dbopMaImoOHHBIX pecypcax, KOTOpbIe HAaXOASATCS Ha JIOKAIbHOM KOMIIbIO-
tepe, CD nmubo nmoctymHbl Kak ceTeBbie, IHTEpHET-pecypchl. ITH pecypChl
MO3BOJISIIOT 3HAKOMUTBLCS C HOBEHINIEW, OTOOpaHHOM C HUCIOJb30BAHUEM
CIeIMaTM3UPOBAaHHON TMOUCKOBOM cuctembl, uHpopmanueit. [Ipumepom
MOJKET CIYXKUTh yKa3aHHas BBIIIE JICKTpOoHHas oudmmoreka PODU — eli-
brary.ru.

HeoOxonumMplii 3JIeMEHT aHaliv3a JTAHHBIX — MOCTPOEHHE MOJEINeH, B
TOM YHUCJIE€ U Marematuyeckux. [IpocTedmnii BapuaHT — MOCTPOCHUE Ha
OCHOBaHMHU JaHHBIX, NpeacTaBieHHbIx B MS Excel. C momonisio «Macre-
pa AuarpamMm» CTPOUTCS IpaduK 3aBUCUMOCTH OJIHOTO psJia 3HAYCHUH OT
IPYroro. 3aTteM BBIMOJHIECTCS KOMaHna «J[00aBUTh JIMHUIO TpEeHAA», U
noA0MpPaeTCA XapakTep 3aBUCUMOCTH MO MAaKCUMaJbHOW BEIUYMHE KO-
dunrenTa anmnpokcuManuu (OH, TaK K€ Kak U ypaBHEHUE 3aBUCUMOCTH,
BBIHOCUTCS Ha TpaduK MpHU MOMETKE COOTBETCTBYIOIIEIO OKOIIIKA B pa3jie-
ne Ilapametpsi). IlosyueHHass Mojelb JIOJKHA OBITH BepudUIIIpOBaHA
(moATBEPkKAEHA) UMEIOIIUMUCS JINTEPATYPHBIMH JTAHHBIMU.
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['padoananuTryeckre MOJEIU TMO3BOJSIOT MPEICTaBUTh OOBEKT Kak
COCTOSIIIIUKM U3 HaOOpa CTPYKTYPHBIX 3JIEMEHTOB. JTOT MOJAXO0J YacTO HC-
MOJIB3YETCS B XUMHUU JJI1 TTOCTPOCHHSI MOJIETU 3aBUCUMOCTH CTPYKTypa-
cBoiictBa. K HEMy OoTHOCHUTCS, B 4acTHOCTH, MeToooruss QSAR (aHrmos-
3pIYHasT a00peBHUAaTypa BBIPAKCHUS «KOJWYSCTBEHHBIC OTHOIICHUS CTPYK-
Typa-CBOMCTBa», CM. BBIIIIE).

MaremaTuyeckue mMoaeau. B skonoruu u OMONOTHMH HIUPOKO TPH-
MEHSFOTCS METOJbl MaTEMaTHYEeCKOTO MoJeiaupoBaHus. KoMmbroTepHbie
TEXHOJIOTUH OTKPBUIA HOBBIC BO3MOYKHOCTH IKCIIEPUMEHTHPOBAHUS C 00b-
eKTaMH WCCIIEOBAHUS, TaK TPYJIHO peaIu3yeMble B €CTECTBEHHBIX YyCJIO-
BUSX. XapakTep ATOr0 3KCICPUMEHTHPOBAHUSA 0COoObIi. OH MO3BOJSET
IIPOU3BOJIUTH OIBITHI HE C MPUPOJHBIMA OOBEKTaMH, a C UX IOJ00UIMHU,
MOJICJISIMHU, OTPKAIOIIMMHU TJIaBHBIE CBOWCTBA, CIIOCOOBI (DYHKITMOHUPO-
BaHMsI ¥ B3aWMO/ICHCTBUS KaK )KMBBIX OPraHU3MOB MEXKITy COOOM, TaK U CO
cpesior uxX OOUTaHHUS.

MopenupoBanue MO3BOJSET MAcCHITaOUPOBaTh BpeMs (DYHKIIMOHUPO-
BaHMUsI MOJICTLHBIX CHCTEM (COKpallaTh WJIM YBEIWYWBATh) U BBIABIIATH
"Oenmple MATHA" B HAIMX IPEIACTABICHUAX 00 OOBEKTaxX HCCICIOBAHMS.
Mopenb npuobperaer 0coOyr0 1EHHOCTh, KOTJla OHA MO3BOJISIET MPOTHO-
3MPOBATh MX MTOBEJICHHE.

B skonorun 6osbllioe pacrnpoCTpaHEHUE MOJTYUYHUIO UMHUTALMOHHOE
MOJIeIUpOBaHNE. B UMHUTAITMOHHBIX MOJACISIX JIEMEHTHI U MIPOLIECCHI OPU-
rUHaIa OMUCHIBAIOTCA a0CTPAKTHHIMU CHUMBOJIAMH M OTIEpaIlMsIMH HaJ HU-
mu. [Ipu 3TOM Jorudeckas CTpyKTypa HCCIETyeMOTO OOBEKTa, MOCIEH0-
BaTEJIbHOCTh MPOTEKAHUS B HEM IPOIIECCOB U COCTaB MHPOPMAIIHU COXPa-
HSIFOTCS, a TOBEJCHUE CUCTEMBbI B IIE€JIOM M3y4aeTCs HA OCHOBAaHUU TOBE-
JICHUS €€ YacTel U B3aUMOJICHCTBUS MEXIY STUMH YaCTSIMHU.

s peanuzanuu moJg00HBIX MOJENEH Ha KOMITBIOTEPE HCIOJIb3YIOTCS
QITOPUTMHYECKHUE S3BIKM MpOoTrpaMMHpoBaHusa. Hanbosiee mpocTeiM B OC-
BOCHUH, HO JOCTATOYHO yIOOHBIM U d()PEKTUBHBIM B UCTIOIH30BAHUU, SIB-
nsiercst beiicuk (Basic). OH mpernogaercss BO MHOTHX IIKOJIax B Kypce "UH-
dbopmaTuka", Ha OMOTOTUUECKUX (PaKyJIbTETaX POCCUMCKUX U 3apyOeKHBIX
By30B. Ha 3TOM si3bIke HamucaHo OOJIBIIIOE KOJIWYECTBO MIPOrpaMm B o0Jiac-
TU OMOJIOTMH Y SKOJIOTMH, B YACTHOCTH MaTeMaTHYEeCKUX Mojelield OHOoI0-
TMYECKUX M IKOJIOTHYECKUX CUCTEM. belicMK nMeeT MHOTO pa3IMuHbIX BEp-
cuil u Mmoaudukanuii: uaTepnperaropsl (aBasic, GW Basic) u koMnuisito-
psI (Turbo Basic, Qwick Basic, Power Basic). IIpu He00X0AMMOCTH MOKHO
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UCIIOJIb30BATh M JIPYTHE S3bIKU MIPOrPaMMHUPOBAHMSI, HAPUMEP, 00BEKTHO-
OpUCHTHPOBaHHBIC BepCcHH s13bika Turbo Pascal.

Hwke MBI pacCMOTPHM OCHOBHBIE XapaKTEPUCTHKH HEKOTOPHIX, YKa-
3aHHBIX B TAOJIMIIC MPOrPAMMHBIX IIPOIYKTOB ¥ MH(POPMAIMOHHBIX pecyp-
COB, UX IPUMEHEHUEC B XMUMHYECKHX, OMOJOTHYECKUX, IKOJOTHIECKUX HC-
CIIEOBAHMSX, YTO B 3HAUMTEIHHON CTEIIEHH PACKPHIBACT COAEp KAHHME HE-
PacCMOTPEHHBIX 3TANoB (BO3MOKHOCTH MPOTPAMMHBIX MPOJYKTOB B 3HA-
YNTEIHHOW CTEMEHH PACKPBIBAIOT CyTh 3TanoB —«IIporHo3upoBaHue u
skcnepTusay, «Odopmienney, «IIpeacraBiecHue u 00CyKaeHUE pe3yIbTa-
TOB MCCJICIOBAHUS» ).

2.3. OCHOBHbIe NporpamMMHbIe NPOAYKTbl,
NpUMeHsieMble B XMMNYECKNX, OUONOrmyeckumx,
3KONOrm4yecKmux nccnegoBaHusIX

2.3.1. Tekcmoebie pedakmophbl

TekcToBbIE pEAAKTOPBI — 3TO MPOrPAMMBI 0OPAOOTKHU TEKCTA, KOTOPHIE
UCIIONB3YETCA JIJISl CO3/IaHUsI HOBBIX JOKYMEHTOB (OTYETOB, KypPCOBBIX U
OUTUIOMHBIX pa0boT U T.JI.) UKW U3MEHEHUs yxke cyiiecTByrommux. CoBpe-
MEHHBIE TEKCTOBBIE PEJAKTOPbI MHOT 1A HA3bIBAIOTCS TEKCTOBBIMHU MPOLIEC-
copamu, TOCKOJIBKY COAEpkKaT O4eHb OOJBIIOE KOJIUUEeCTBO (DYHKIIUM 00-
pabotku Tekcta. Hambornee momyssipHbIM MPOrPAMMHBIM TMPOAYKTOM B
satoMm cermente 110 sBmsiercs MS Word.

Microsoft Word mo3BosissieT BBOAUTH, PEIaKTUPOBATh, (HOPMATUPOBATH
1 0OpMIIATH TEKCT U PALIMOHATILHO pa3MelaTh ero Ha crpanune. C momo-
IIbIO 3TOTO PENAKTOpa YA0OHO F€HEPUPOBATh TaOIMUIIbI, BCTABIIATH B JOKY-
MEHT pa3au4Hble OOBEKTHI (B TOM YHUCIE U IpaduuecKue), a Tak:Ke aBTOMa-
TUYECKU UCIIPABISATH Opporpaduueckre U rpaMMaTHUYECKUE OIITMOKHU.

Becw mpouecc perakTupoBaHUs JOKYMEHTa CBOAUTCS K HECKOJbKUM
omnepanusaM: yJajaeHue, 100aBleHUe, KOMMPOBAHUE M IEpPEMEIICHUE WH-
dopmanuu. MoxHO yaansTh, 100aBIsATh, IEpEeMENIaTh U KOMUPOBATh OT-
JENbHBIE CHUMBOJIBI, CJIOBA, CTPOKH, MPEIJIOKEHUsS, ad3aupl, (PparMeHTshI
TEKCTa, WU JIa’)ke BECh TEKCT KaK B Mpelesiax OJHOTO JTOKYMEHTa, TaK U B
UX COBOKYITHOCTH.

[Ipn paGoTe cO CIIOKHBIMU JTOKYMEHTaMHU, COAEPKAIIUMHU OOJbIIOE
KOJIMYECTBO TJIaB, Pa3/IesiOB, & TAKXKE MOJUYMHEHHBIX JTOKYMEHTOB, MOKHO
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BOCITOJIb30BATHCSI MOIIHBIM CPEACTBOM CO3JIaHUSI CTPYKTYPBI JOKYMEHTA
(Mepapxuu JOKYMEHTOB, Pa3/IejOB U 3ar0JIOBKOB Pa3JIMYHbIX YPOBHEN).

B penaktupyeMblii TOKYMEHT YIOOHO BCTaBJISTH pPa3jIU4HbIC Ua-
rpamMMbl ¢ ToMolblo "Macrtepa nuarpamm’ U MaremMaTudeckue popmyibl
(BcTaBka o0bekTa Equation — penakropa dhopmyn).

MS Word conepxut BcTpoeHHBIM rpaduueckuii pegaktop. C momo-
MIbI0 3TOTO0 PEJAKTOpa CO3JAKOTCA PUCYHKHM B TEKCTE JOKYMEHTa C HC-
MOJIb30BaHNEeM (YHKIIMM PUCOBAHUS TPUMHTHBOB WM JJIEMEHTAPHBIX
reOMETPUUECKUX OOBEKTOB: JTUHUHN, TPIMOYTOJILHUKOB, KPYTOB U T.J.

2.3.2. SnekmpoHHbIe mabnuuybi MS Excel

DNEeKTPOHHBIE TAOIMIBI — OAUH U3 OCHOBHBIX MHCTPYMEHTOB KOMIIb-
IOTEpHOHN TOJICP)KKM HAYYHBIX HCCIICJIOBAHUN TIPHU BBITIOJHCHHH KYpPCO-
BbIX M JAUIUIOMHBIX paboT. OHU pacroiararoT pa3HOOOpa3HBIMU U J10CTa-
TOYHO 3(P(HEKTUBHBIMU CPEICTBAMH 0OpaOOTKH, aHATM3a U BU3yaIU3aIun
JaHHBIX, a Takke BefeHus 0a3 gaHHbIX. Cioga oTHOCATCSA (HOPMYIIBI, pa3-
HOTHUITHBIE BCTPOCHHBIC (PYHKIIUM, Pa3IUUHbIEe TUIHI rpadukoB B "Macte-
pe auarpaMm'', IakeT aHAJIN3a JaHHbIX.

DNeKTpOHHBIE TAOIHUIIBI MO3BOJISIOT OPraHU30BaTh CTPYKTYPHU3AIUIO U
IMPOBEPKY MAHHBIX, WX MPEABAPUTEIBHYIO MOATOTOBKY MyTeM (HIbTpa-
UM U COPTUPOBKH IO PA3IUYHBIM KPUTEPHUSM, 00pabOTKY C IOMOIIBIO
dbopmyn u GyHKIMM, TpoBeaeHUE TPAPUIECKOr0 U CTATUCTUYECKOTO aHa-
nu3a AaHHBIX. Pe3ynbpTaThl B BUAE TAOMUIl U TPAapUKOB MOTYT OBITH IKC-
MOPTUPOBAHBl B TEKCTOBBIC PENAKTOPHI WM CHEIHUAIbHBIE TaKEeThl IS
IOJTrOTOBKH JIEMOHCTPAIIMOHHBIX MaTepuajoB (Power Point).

O6paboTka MaHHBIX OCYIECTBIISIETCS C TIOMOIIbIO (hopMyn U (PyHK-
1uid. OyHKIMU — 3TO 3apaHee OMNpeJiesieHHbIE POPMYJIIbl, KOTOPHIE BBIMOJI-
HSIIOT BBIYMCJICHUS HaJl 3aJJaHHBIMU BEJIMYMHAMU, HA3bIBAEMBIM apryMEH-
taMd. CIIUCOK apryMEHTOB COCTOMT U3 UHCEN, TEKCTa, JIOTUYECKUX BEIIU-
9UH, MAaCCUBOB U JIp. Kpome Toro, apryMeHThl OBIBaIOT KaK KOHCTAHTaAMH,
tak U ¢opmymamu. MS Excel mmeer B cBoem cocraBe 0oJibIION HAOOP
BCTPOEHHBIX MAaTE€MaTUYECKUX U CTATUCTUUECKUX (PYHKIMM, KOTOPBIE MO-
T'yT OBITh 3aJIeiCTBOBAHBI C MMOMOIILI0 "MacTepa QpyHKIui".

Kpome toro, B MS Excel umeercs cnenuanpHbiii HAOOp CpeACTB aHA-
JAu3a JTaHHBIX, NPEAHA3HAYCHHBIA [JI1 PEIICHUs CTATUCTHUYECKUX 3aaad
(Tadun. 2.2, puc. 2.3). O0pailieHue K ’TOMY UHCTPYMEHTApUIO MTPOU3BOIUT-
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csa n3 MeHro "CepBuc", nyHKT "AHanu3 nanHeix". Eciu maker aHanuza He
YCTAHOBJICH, CJIEAYET UCIIOJIL30BaTh MyHKT "HaacTpoiiku'".

Tadmura 2.2

Ocnoenvie uncmpymenmot nakema ""Ananuz oannpix"

Hucniepcuonnsiii | [TakeT aHanuza BKIJIIOYAET B ceOsl TpU BapUaHTa IUCIIEPCH-

aHam3 OHHOTO aHaJIN3a: OJHO(PAKTOPHBIN, ABYX(HAaKTOPHBIN C MO-
BTOPEHUSIMU U 0€3 TOBTOPEHUM.

Koppensuus B pesynbrare ananmmza GopmMupyercss KOppesiHOHHAsS
MaTpuIa, cojaepxanias koddpduiuentsl koppensiuuu [lup-
COHa.

OnucarenbHas DTO CPEACTBO aHaIM3a CIYKUT JJISI CO3aHUsI CTaTUCTHYE-

CTaTHUCTHKA CKOTO OT4eTa, COJEpKallero WH(OpMaLUIO O CpeaHEM
3HAUEHUH, TOKA3aTesAX Bapualliy, CTaHJAPTHOM OlInOKe
U JIp. mapameTpax OJIHOM WJIM HECKOJIbKUX BHIOOPOK.

JIByXBBIOOpOU- JIByxBbIOOpOUHBI F-TecT mpuMeHsieTcs 11 CpaBHEHUS

HbI F-TecT JTUCIIEPCUH IBYX TEHEPATIbHBIX COBOKYITHOCTEM.

JUJI TUCTIEPCUM

Perpeccus

PerpeccnonHblll aHaIM3 3aKJIIOYAETCA B MOJ00PE ypaBHE-
HUSI U COOTBETCTBYIONIETO Ipaduka Jjisi Habopa Habo/Ae-
HUI C IOMOILBIO METOJa HAMMEHBIIINX KBaapaToB. Perpec-
CUSl WCIIOJIb3YyeTCs Il aHajau3a BO3JAEHUCTBHS Ha OTAEIIb-
HYI0 3aBUCHMYIO IIEPEMEHHYIO 3HAUCHUI OTHOW Uin Ooiee
HE3aBUCHUMBIX NIEPEMEHHBIX.

IlapHBIli JOBYXBBI-
OOpOYHBIN t-TE€CT
IUTSL CPETHUX

[Tapubiii 1ByXBBIOOpOUHBIN t-TecT CThIOJIEHTa HCIMOJb3Y-
€TCs IUIA MPOBEPKHU THUMOTE3bl O PA3IAYAM CPEAHUX MJIsSt
JIBYX BBIOOPOK JIaHHBIX. B HEeM He mNpeJrnoaaracTcs paBeH-
CTBO JUCHEPCUN TE€HEPAIBHBIX COBOKYMHOCTEW, U3 KOTO-
pBIX BBIOpaHbI HaHHbIe. [lapHBIi TECT UCnoNb3yeTCs, Koraa
UMEETCA €CTECTBEHHAsl MapHOCTh HAOMIOJEHUN B BBIOOP-
Kax, HalpuMep, KOT1a TeHEpalbHasi COBOKYIHOCTh TECTH-
pyETCs IBAXKIbL.

JIByXBBIOOpOU-
HBIU t-TE€CT

JIByxBb100pOUHBIH t-TeCT CThIOJICHTA CITYKUT JIJISI TIPOBEP-
KM THUIIOTE3bl O PABEHCTBE CPEIHHUX JJIsi JABYX BBIOOPOK.
Onna dopma t-Tecta mpesarnosnaracT COBHaJACHUE IUCIEP-
CUll TEHEpaIbHBIX COBOKYIMHOCTEH, JIpyras — HECOBIIaJIC-
HHE.
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AHanM3 faHHbLIX 7| x|
IHCTPYMEHTEI AHANKEA | = I
D AHDGEK TORPHEIM AMCNERCHOHHEIA SHANHS J
Ay xthak TOpHEIA AMCNERCHOHHEIM HANKS © NOETOPEHHARMH OTHMEHS
AevhaK ToOpHEIM AMCNEQCMOHHEIA aHaNKs D83 NOETOPEHMA
F.oppenauma
K.0EapHaLMa LNpaBka

DNMCaTeNeEHaA CTATHCTHES

SKCNOHEHUHANEHOE CrNa%HEAHHE

AEvxERIDOpOYHEIA F-TECT ANA AHCMEPCHH

AHannz dvpee

HCTOrpamMa j

Puc. 2.3. Obwuii 6uo cnucka uncmpymenmos
CMamucmu4ecko20 anaiusa OaHHbIX

B 1enoM 31eKTpOHHBIE TAOJMUIIBI MOXHO PEKOMEHI0BATh CTYAEHTaM
IPU BBITIOJTHEHUH OOJIBIIMHCTBA KYPCOBBIX M JIUIUIOMHBIX pabOT XUMHUYE-
CKOM, OMOJOTMYECKOM M IKOJOTUYECKOW TeMaTUKHU IJIsl XpaHEHUs, oOpa-
00TKHM 1 0(hOPMIICHUS PE3YIBTATOB aHAIM3a JAHHbIX.

2.3.3. lNakem npuknadHbix npozpamm Statistica

Huxe npuBOAKUTCS KpaTKOE ONMMCaHHE HanboJiee MOMYJISPHOIO IaKe-
Ta — Statistica, sBisiomerocs (akTHYECKH CTaHIAPTOM B JaHHOM CEIMCH-

te I10.

Oowasa cmpykmypa cucmemol

Statistica mpegcraBisieT OO0 MHTETPUPOBAHHYIO CUCTEMY 00paboT-
KU ¥ CTATUCTUYECKOIO aHAIM3a JaHHbIX. CHCTeMa COCTOUT U3 CIIEAYIOIINX
OCHOBHBIX KOMIIOHEHTOB:

- MHOTO()YHKITHOHAIBHOM CUCTEMBI [T pabOThI C JTAaHHBIMH, KOTOpPast
BKJIFOYAET B CeOs 3JICKTPOHHBIC TaOJIHIIBI Uil BBOJA U 3aJJaHMsI UCXOIHBIX
JaHHBIX, a TAKXKE CIEIMATbHbIC TAOIHIIBI JJIs1 BEIBOJIA YUCIICHHBIX PE3YJlb-
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TaToOB aHanu3a. J{Jig ciI0HOM (CrenuaIn3upoBaHHON) 00paOOTKHU JTaHHBIX
B Statistica umeercs Moayab «YIpaBicHUS JaHHBIMHY;

- rpadUYeCcKO CUCTEMBI JJIS BU3YyalW3allud JAHHBIX U PE3yJIbTaTOB
CTATUCTUYECKOTO aHAJIH3a;

- Habopa CTaTHCTUYCCKUX MOJIYJICH, B KOTOPBIX COOpaHbI I'PYIIIHI JIO-
TMYECKH CBSI3aHHBIX MEXAY COOOH CTaTHCTHYECKUX Mpolenyp. B mobdom
KOHKPETHOM MOJYJIe MOKHO BBITIOJHUTH OIPEEIECHHBINH CIIOCO0 CTaTh-
CTHYECKON 00paboTKH, HE o0paIasch K MpoleaypaM U3 APYrux MOIyJeH.
Kaxxapiii Moayab siBisieTcss noiaHoneHHsiM Windows npunokenunem. Ilo-
ATOMY IOJIH30BaTEIh UMEET BO3MOKHOCTh OJJHOBPEMEHHON PabOTHI KaK C
OJIHMM, TaK W C HECKOJbKHUMH MOAYJIIMH. Bce OCHOBHBIE OIepanuu Mpu
pabote ¢ AaHHBIMU U TrpadUyECKUE BO3MOXHOCTH JOCTYIHBI B JIIOOOM
CTATUCTUYECKOM MOJIyJI€ M Ha JIFDOOM IlIare aHaju3a;

- CTICIMAIFHOTO MHCTPYMEHTAPHS JJIsI MIOJATOTOBKHA OT4YeTOB. [Ipm mo-
MOIIM TEKCTOBOTO PEAAKTOPa, BCTPOCHHOTO B CUCTEMY, MOXHO TOTOBUTH
MOJTHOLICHHBIE OTUETHI. B makeTe Takke MMeeTcCsl BO3MOKHOCTh aBTOMATH-
YECKOT'0 CO3aHUs OTYETOB.

Bce cTpykTypHBIE KOMIIOHEHTBI cucTeMbl Statistica HacTOJIbKO TECHO
MHTETPUPOBAHBI MEXTY COOOM, UTO pa3/iesieHne Ha Pa3IudHbIe KOMIIOHEH-
Thl BO MHOTOM YCJIOBHO U SIBJISICTCS TOJIC3HBIM JIMIIb JIJIT U3yYCHUS CHC-
TEMbI C METOANYECKON TOUKHU 3PEHUS.

Statistica paGoTaeT ¢ YeTBIpbMs Pa3JIMYHBIMHA THUIIAMHU JOKYMEHTOB,
KOTOPBIE COOTBETCTBYIOT OCHOBHBIM CTPYKTYPHBIM KOMIIOHEHTaM CHCTE-
MBI. JTO:

- DJIGKTpOHHAsT TaOmuia Spreadsheet, koTopas mnpeaHa3HaueHa IS
BBO/Ia NCXOHBIX JAHHBIX U UX IIPeoOpa3oBaHUs;

- anekTpoHHas Tabmuia Scrollsheet mis BbIBoAa YKMCIIEHHBIX M TCK-
CTOBBIX PE3YyJbTATOB aHAJIN3A;

- rpauK — TOKYMEHT B CIICI[MaJIbHOM TpadruueckoM gopmare JJis BU-
3yanau3aluu U rpauueckoro npeacTaBlIeHHs] YUCICHHOW HHPpOpMAITIH;

- ot4yeT — JokyMeHT B ¢opmate RTF (Pacmmpennsiit TekctoBoit op-
Mar) JiIsl BbIBOJIa TEKCTOBOM U rpaduueckoil mH(popmMaIuu.

B cootBercTBHM co cTanmaptamu cpeabl WINdOWS KaXKaplid THI J0-
KyYMEHTa BBIBOJUTCS B CBOEM COOCTBEHHOM OKHE B paboueil 001acTu CHC-
teMbl Statistica. Kak TOJIBKO 3TO OKHO CTAHOBUTCS aKTHUBHBIM, U3MEHSETCS
NaHeJb MHCTPYMEHTOB U MEHIO. B HUX MOSBISIIOTCA KOMaH[bl U KHOTIKH,
JOCTYIIHBIE JJIsl aKTUBHOTO JJOKYMEHTA.
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Ochosnvle wmazu oo6padbomku oannvix 6 cucmeme Statistica

Cratuctuyeckas oOpabOTKa JaHHBIX B cucTeMe Statistica oObIYHO co-
CTOWT U3 CICAYIOIIMX OCHOBHBIX IIIAroB:

- BBOJI MICXOHBIX JIAHHBIX B 3JIEKTPOHHYIO TaOIMIy cucTeMbl Statisti-
Ca,

- IpeABapHUTEIbHEIC IIPe00pa3oBaHusl JaHHBIX IEPE HEIOCPEICTBEH-
HBIM IPMMEHEHUEM KOHKPETHOT'O CTAaTHCTUYCCKOTO METO/A;

- BU3yaJIM3alis JaHHBIX IPH MOMOINK TOI'O WM WHOrO THa rpadu-
KOB;

- CTATUCTHYCCKUI aHAIIU3 MIPH IIOMOIIN BEIOPAHHOT'O METO/IA;

- BBIBOJI YHCIIEHHBIX, TEKCTOBBIX M I'padUIeCKUX PE3yJIbTaTOB Ha JK-
paH, B OTJIeJIbHbIE (halJIbI MU B (Al C OTYETOM.

Cmamucmuueckuii ananus
6 naKeme NPUKIAOHBIX npozpamm Statistica

Cratuctnueckue mnpouenypsl cucremMbl STATISTICA crpynmuposa-
Hbl B HECKOJbKUX CHEHHAIM3UPOBAHHBIX CTATUCTHUECKUX MOJYISAX
(puc. 2.4). B kaxa10M MOJyJI€ MOXHO BBITIOJHUTH OMPEACICHHBIN CIIOCO0
aHaM3a JaHHBIX, HE 00pallasch K Mpoleaypam u3 Apyrux MOayJIeH.

Moayabs "OcHOBHBbIE CcTATUCTHMKHU'". ECIM BBl XOTUTE NPOBECTHU
MpEBAPUTEIILHYI0O 00pabOTKY AaHHBIX, OCYIIECTBUTH Pa3BEIOYHBIN aHa-
U3, ONMPEAEIUTh 3aBUCUMOCTH MEXKIYy HUMH, Pa3OUTh UX Pa3IUYHBIMU
crnocodamMy Ha TPYIIIbl, TPOCMOTPETH 3TU TPYNIIBI BU3YAIBHO U ONpEE-
JUTH B3aUMOCBSI3U MEXJY JIAaHHBIMU, 3alyCTUTE MOJyJIb Basic Statistics —
"OcHoBHBIEC CTaTUCTUKHU" (puc. 2.5). OOBIYHO C ATOTO MOJYJISI HAYUHACTCS
paboTa B cucTeMe.

OTOT CTaTUCTUYECKUN MOMYJIb BKJIIOYAET B CeOsl MPUBECHHBIC HUXKE
TPYNIIBI CTATUCTUYECKUX MTPOLIEAYD.
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STATISTICA Module Switcher

Basic Statistics I: EEE'ELF'“”E tﬁt*;tliﬂi':ﬁa

= - — reakdown tables,

30 Nonparametnics/Distnb. frequency tables,

ANDVA/MANOVA E?ﬁﬁ:&.ﬂﬁ;ﬁé [with

" Multiple Regression o respnnsé tables], reports;

- ; S correlations, regressions;

@ Monlinear E stimation bests: differemoes

M Time Senes/Forecasting between varnances, r's,

proportiong; probabiliby

g} Cluster Analyzis
= ¥ calculators; ..

=2 Data Management/MFM Alzo, Quick Basic Stats
% Factor Analysis ;I .taurslba;ragl!ahle from &l
SEatsoFt Switch To Customize hst. ..
L End & Switch To Cancel

Puc. 2.4. Ilepexmouamens mooynei cucmems Statistica.
Switch To — nepexnouumocs 6 evioparnmwvlii MoOOYb,

End & Switch To — zakpeime axmuesnwiii MoOynb u nepexaouumscs 6 6b1Opan-

noitr, Customize list... — usmenums cnucox mooyneii

E Basic Statistices and Tables 2| x|

| Descrnptive statistics
ﬁ Correlation matrnices

=1< t-test for independent zamples

Cancel

E”El t-test for dependent samples
== Breakdown & one-way ANOVA
s Frequency tables

Tables and banners

,?;,-';ﬁh Probability calculator

[ Other significance tests EE%EEEET S T W

IE}' Open Data

Puc. 2.5. Cmapmosas nanenv mooyns Basic Statistic and Tables

(OcHogHble cmamucmuKku u maodauysl)
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OnucamenvHuvie CmMamucmuku, ZpynnupoeKku, pa3zeeoouHbvlil aHa-
ausz. Cucrema STATISTICA mnpemnaraer mupokuii BEIOOp METOJIOB pas-
BEJIOYHOI0 CTaTUCTUYECKOr0 aHajn3a. 3/1€Cb MOXHO BBIYHMCIIUTH IIPAKTH-
YECKH BCE ONUCATEIbHBIE CTATUCTUKU OOILEro XapakTepa, BKIIOYas Me-
IUaHy, MOXY, KBapTWIM, OIIPEIEICHHBIC II0JIb30BATEIEM IIPOLICHTHUIIN,
CpeaHee 3HaUYCHUE U CTaHJAPTHOE OTKJIOHEHUE, TOBEPUTEIIbHBIN HHTEPBAI
IUTSL CPEJTHETO, ACUMMETPHUIO U JKCIECC C UX CTAHIAPTHBIMU OIIMOKaMHU U
ap. IIpakTuyuecku Bce onucaTelbHbIEe CTATUCTUKU MOTYT OBITh BHIYMCIICHBI
IUIsl JAHHBIX, PA3/ICJICHHBIX Ha I'PYIIBI C IOMOLIBIO OJHOM MM HECKOJIb-
KMX TPYNITAPYIOMINX NEPEMEHHBIX. TaK, BCEr0 HECKOJIBKO MIETYKOB MBIIITN
MO3BOJISIIOT Pa3OUTh JlaHHbIE Ha Trpynnel, Hampumep, no I[IOJIY wu
BO3PACTY, U mOCMOTpeTh KaTEeropu3OBaHHbIE (KAaTErOpUPOBAHHBIC)
TUCTOrpaMMbl Ha rpaduke, a Takxe rpauKud 3HAYCHUW, MAaTpUUYHBIE U
MHOTHE JIpyTHe TUIbI rpadUuKOB.

Koppenayuu. I310T pasgen BKIIOYAET CPEICTBA, MO3BOJIAIOIINE HC-
CJIEI0BATh 3aBUCUMOCTU MEK]y IEPEMEHHBIMU C MCIOJIb30BAHUEM KO-
¢unuenta koppenauuu [Tupcona. Crneruanbable rpaguyeckre BO3MOKHO-
CTH TIO3BOJISIFOT BbIOpATh OTAENbHBIE TOYKH HA HAarpaMMe€ pacCesHUs U
OLICHNUTh MX BKJIAJ B JINHUIO PErPECCUU. BBIYMCIEHHBIE KOPPEIALUOHHBIE
MAaTPHIIBI BBIBOASTCS B BHJIE JIGKTPOHHBIX Tadymir Scrollsheet.

t — kpumepuu u opyzue Kpumepuu 013 2pynnowvIX PA3AUYUIL

Moayas "Iucnepcuonnbiii anaau3'. Eciu BaM n3BeCTHBI (DaKTOPHI,
KOTOPBIE BO3JIEMCTBYIOT HA U3MEPSEMBIE BAMU JAHHBIC, U Bbl XOTUTE OLIE-
HUTH CTEINE€Hb 3TOTO BO3JCUCTBUS, MOHATH, CYIIECTBEHHO OHO WJIM HET,
Bb1OepuTe Moyib ANOVA. Moayns nipeAcTaBisier coboit Habop mpotie-
Iyp 00IIEr0 OJJTHOMEPHOTO U MHOTOMEPHOI'O JUCIIEPCUOHHOTO aHaJN3a.

Moayasb ""MHoxkecTBeHHas1 perpeccusi’. Eciu Bbl XOTUTE MOCTPO-
UTh 3aBUCUMOCTH MEXJIY MHOTOMEPHBIMH TMEPEMEHHBIMHU, MOA00paTh
IPOCTYIO JIMHEMHYIK) MOJENb M OLEHUTHh €€ aJeKBAaTHOCTb, BOCIIOJIb3YH-
Tech Moayiem — Multiple Regression.

Moayasb "Henmapamerpuueckasi CTATUCTHKA U MOJATOHKA paclpe-
nesqeHuid". Ecid BbI XOTUTE NPOBEPUTH PA3IIUYHBIE TUIIOTE3BI O XAPAKTEPE
pacupeiesieHdsl BallluX JaHHBIX, paboTaiite B Mojayse Nonparamet-
rics/Distribution — "HenapameTrpuueckass cratuctuka/Pacnpenenenus”.
Moaynb coaepXuT oOIUpHBIA HA0OP HEeMmapaMeTPpUUECKUX KPUTEPUEB CO-
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rjiacusi, B 4aCTHOCTH, Kputepui Konmoroposa-CMupHOBa, a TaKKE paHTO-
Bble KpuTepun MaHnHa-YutHu, Buikokcona u MHorue apyrue (puc. 2.6.).

Monparametnc Statishics 2| x|

=2
* Monparametric stats " Digtribution fitting Ok

Cancel

Monparametric Statistics:
[ 2 % 2 Tables XI1/V1/Phil, McNemar, Fisher exact  Select the desired

: nonparametmnc
1{ Observed versus expected Xl tEchrile:
ﬁ Cormrelations [Spearman, Kendall tau, gamma)

% Wald-Wolfowitz runs test

E¥2 Mann-Whitney U test

Kolmogorov-Smirnoy two-zample test
===
=

=3 Kruskal-Wallis ANDYA, median test
[E5] Sign test
E“"’El Wilcoxon matched pairs test

EE{ Friedman ANO¥A & Kendall’s concordance

Li

IE}' Open Data
s B ow

o110l
10010 Cochran O test

Puc. 2.6. Cmapmosas nanenv mooyns Nonparametric Statistics
(Henapamempuueckas cmamucmuxa).

Cratuctrueckre npoueaypbl MOAYJIS MO3BOJSIOT MOJIB30BATENO JIET-
KO CpPaBHUTH paclpejieieHue Ha0I0/1aeMbIX BEJIMYMH C OOJBIIUM KOJIUYe-
CTBOM pa3JIMYHBbIX TEOPETUYECKUX pacrpenencHuil. Ber moxere mopor-
HaTh K JJAHHBIM HOPMAaJbHOE, PABHOMEPHOE, JTUHEUHOE, dKCIIOHECHIMAJIb-
Hoe, OuHoMHanbHOe, IlyacCOHOBCKOE, T€OMETPUUYECKOE paclpeieleHus,
pacnpenenenue bepnyium. ToOYHOCTE MOATOHKH OLIEHUBAETCS C IIOMOIIBIO
KpUTEpUsl XU-KBAApPaT WIM OJHOBBIOOpOYHOro Kputepus Komamoroposa-
CmupHOBa (mapamMeTpbl TOATOHKM MOTYT KOHTPOJHUPOBATHCS). JlomonHu-
TEJIbHO NOATOHKA TUINOTETUYECKOTO PACHPENEIEHUsS K SMIMPUYECKOMY
MOET OBITh OLICHEHA B IMOJb30BATEIBCKUX T'MCTOrpaMMax (CTaHAapTHBIX
WIN KyMYJISITUBHBIX) C HaJO)KEHUEM Ha HUX BBIOpaHHBIX (yHKIMM. JIu-
HEWHBIC U CTOJIOUATHIE rPaUKN 0XKHUJIAEMBIX U HAOJII0JJaeMbIX YaCTOT MO-
I'yT OBITh MOJIyY€HBl HEMOCPEACTBEHHO M3 TAOJMIIBI C BBIXOJHBIMH JIaH-
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HbIMU. OmpeaeneHHble Moib30BaresieM (YHKIMU OT OJHOW M JBYX Mepe-
MEHHBIX TaK>Ke JIErKO MOTYT OBITh MOCTPOEHBI U HAJIOKEHBI Ha TpaduKy.
Moayasb "®akTopHbIi aHAIM3'" COAEPKUT MIUPOKUN HAOOp CTATH-
CTUK U METOJO0B (DaKTOPHOI'0 aHAJIN3a C PACIIMPEHHOW JUArHOCTUKOW U
OOJBIIMM MHOTOOOpa3ueM HUCCIE0BATENLCKUX U Pa3BEOYHBIX Tpa(UKOB.
3/1eCh MOKHO BBITIOJIHATH aHAJM3 TJIaBHBIX KOMIIOHEHT U TJIaBHBIX (DaKTO-
pOB sl HAOOPOB JaHHBIX, cojepxkamux A0 300 nepemeHHbIX. BhixoiHbIE
pe3yJbTaThl BKJIKOYAIOT: COOCTBEHHBIC 3HAUeHUs (OOBIYHBIC, KyMYJISITHB-
HbIE U OTHOCHUTEJBbHBIC), HArpy3Ku (haKTOPOB M KOAIDPHUIIMEHTHI (haKTOp-
HbIX OaiuioB. IIpocTpaHCcTBO (PaKTOPOB MOKHO BU3YaJIbHO TPOCMATPUBAThH
"cpe3 3a cpe3oM" Ha ABYX- WM TPEXMEPHBIX IHArpaMMax PacCesiHus C
OTMEYEHHBIMH TOUYKAMU JAHHBIX; CPEIU APYTUX TpaduueCcKUX CPEACTB —
rpaduky "KaMEHUCTOW OCBHINU", Pa3IMUHbIC THUIBI JHArPAMM PacCesHUs,
TUCTOTpaMMBbl, JInHEWHbIe Tpaduku u ap. [locae Toro, kak akTopHOE pe-
IIEHUE OMPEJEICHO, MOJIb30BaTEIb MOXET BBIYUCIUTH (BOCIPOU3BECTH)
KOPPESLMOHHYI0 MaTPUIly U OLICHUTh COTJIACOBAHHOCTh (DAKTOPHOM MO-
AU MyTeM aHalii3a OCTATOYHOW KOPPENSLUUOHHOM MaTpullbl (UM OCTa-
TOYHOM JUCTIEPCHOHHOMN/KOBapHAIMOHHON MaTpuilbl). Ha BXome MOHO
UCIIOJIb30BaTh KaK UCXOJHBIE JAHHbBIC, TAK U MATPUILIBI KOPPEISIIIUN.

Bb1600 uucnennvlx u mekcmogvix pe3yibmamos aHaiu3a
¢ cucmeme Statistica

YucieHHBIE pe3y/IbTaThl CTATHCTUYCCKOTO aHaiu3a B cucteme Statis-
tica BEIBOIATCS B BUJIC CIICIMAIBHBIX 3JICKTPOHHBIX TAOJIHII, KOTOPHIC Ha-
3BIBAIOTCS TaOJIMIIaMHM BbIBOJAa pe3yabratoB — Scrollsheets. TaGuiisl
Scrollsheet moryT comepxath mo0yro nHGOPMALHIO (KaK YUCICHHYIO, TaK
U TEKCTOBYIO0), OT KOPOTKOM CTPOYKH JO METrabaToB pe3ysibTaToB. OObIU-
HO JTa)Ke B PE3ybTaTe MPOCTEHIIIET0 CTATHCTHYECKOTO aHAJIN3a Ha BBIXOJIC
MOJTy9aeTcss OOJIBINOe KOJIWYECTBO YHCICHHON M rpadudeckoit nHdopma-
muu. B cucreme Statistica ata wHpopManus BHIBOJAUTCS B BUIEC MOCIIEIO-
BaTEJIbHOCTH (0OUepe/In), KOTopasi COCTOMUT U3 Habopa Tadauil Scrollsheet u
rpauKoB.

Statistica cogepxut 0OJBIIOS KOJIMUYECTBO UHCTPYMEHTOB I yI00-
HOT'O TIPOCMOTpA PE3yJIbTATOB CTATUCTHUYECKOTO aHAIM3a, U MX BHU3yallH-
3anmu. OHU BKITIOYAIOT B ce0sl CTaHAAapTHBIC OTEpAIuU 10 PEIaKTHPOBa-
HUIO TaOUIBI (BKJIIOYAs Omepaluu Haja OjokamMu 3HadeHwmid, Drag-and-
Drop — "llepemawums u onycmums, aBTO3aMOJHEHUE OJIOKOB U Jp.), OIIe-
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paruu ya1oO0HOTo mpocMoTpa (IMOABUKHBIC TPAHMIIBI CTOJIOIOB, pasjee-
HUE TIPOKPYTKHA B TAOJHUIE W JpP.), TOCTYIl K OCHOBHBIM CTaTHUCTHKaM H
rpaduuecKuM BO3MOXKHOCTSIM cucTeMbl Statistica. Ilpu BwIBome 11€10r0
psana pe3ylabTaToB (HampuMep, KOppeasnoHHON MaTpwmipl) Statistica ot-
MeJaeT 3HauYuMble KOA(P(GUIIUEHTH KOPPEIAIUd KpacHBIM 1IBeTOM. [10Jib-
30BaTeb TaK K€ UMEET BO3MOXKHOCTH BBIJICIIUTH MPHU MMOMOINHU IIBETa He-
oOxonuMble 3HaueHus B Tadsmie Scrollsheet.

Ecnu monp30BaTento HEOOXOAMMO MPOBECTH JACTAIBHBINA CTATUCTUYIC-
CKUW aHAJIN3 MTPOMEKYTOUHBIX PE3yJbTaTOB, TO MOXXHO COXPAaHUTh TaOJIH-
iy Scrollsheet B ¢hopmare ¢aiina ganaeix Statistica um manee padorath ¢
HUM, KaK ¢ OOBIYHBIMH JIaHHBIMHU.

Kpome BbIBO/Ia pe3ysIbTaTOB aHaIM3a B BHJIE OTACIHHBIX OKOH C rpa-
¢uxamu n Tabmunamu Scrollsheet, B cucreme nMeeTcss BO3MOKHOCTh CO3-
JTaHUS 0TYETa, B OKHO KOTOPOI'0 MOXET OBITh BBIBEJICHA BCS ATa MHGOpPMa-
uus. OTdyer — 310 M10KyMeHT (B popmare RTF), koTopslii MOxkeT cojep-
KaTh JIOOYIO TEKCTOBYIO WM rpaduueckyro mHpopmaruto. B Statistica
UMEETCS BO3MOXKHOCTh aBTOMATHUECKOr0 CO3/IaHMs OTYeTa, TaK Ha3bIBac-
Moro aBroootdeta. [Ipu aTom smrobdast Tabmauma Scrollsheet wam rpaguk mMo-
I'YyT aBTOMaTHYECKH OBITh HAIIPABJICHBI B OTYET.

2.3.4. [IpoepaMMHbIe KOMIM/EKChbI
KeaHMoOB80O-XUMU4YeCKo20 ModesiuposaHusi

KBanTroBo-xumMmueckoe MOACIUPOBAHUC — MIHPOKO HpHMeH}IeMHﬁ
BHU KOMIILIOTCPHOI'O 3KCIICPUMCHTA. Ux pPE3YJIbTAThI ITO3BOJISIIOT CTPOT'O U
HArJSIAHO MPEICTABUTH CBA3b «CTPYKTYpPA-CBOMCTBA», IIPUUYEM, K CBOMCT-
BaM MOI'YT OTHOCUTBLCA W PA3JIMYHBIC BUIbI OHOJIOTUYECKON aKTHUBHOCTH.
910 JCJIacT YKaBaHHBIfI moaxoJ B€CbMa NCHHBIM KaK JJIA PA3JIMYHBIX 00-
JacTe XMMHUM, TaK U OMOXUMHH, MOJICKYJISIPHOM OHOJIOTUU, TOKCHKOJIO-
MU U Jp.

Ha ceroansimHuii neHb CyHIECTBYET WIMPOKUNA HAaOOp mporpamMm u
IMPOrpaMMHBIX KOMIIUJICKCOB, ITO3BOJIAOIIUX OCYIICCTBUTDb PACUCThl Pa3HO-
00pa3HBIX MOJICKYJSIPHBIX M HAJMOJEKYJSPHBIX OOBEKTOB Pa3IUYHBIMU
meromamu: Mopac7, Mopac2000, ChemOffice, HyperChem u ap..

N3 cymiecTBYONIMX MOIX0/I0B B paMKaxX HACTOAIIETO MocoOus OyayT
pPaCcCMOTPCHBI TOJBKO IMOJIYSMIIMPUYCCKHUC MCTOJbI, HAOIUC YIAOBJICTBO-
PUTCIBbHBIC PE3YJbTAThI IIPU YMCPCHHBIX 3aTpaTaX KOMIIBIOTCPHOI'O BpC-
MCHU (KBaHTOBO-XHMI/IIIeCKI/IC pacuCThI TpC6}’IOT A0CTATOYHO AJIUTCIBbHOTI'O
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BPEMEHH — OT CEKYHJ JI0 JIECATKOB YaCOB — B 3aBUCUMOCTHU OT CJIIOKHOCTH
00BbEKTa U MOIIIHOCTH KOMIIBIOTEPA).

B fIpociiaBckoM rocynapCTBEHHOM YHHUBEPCUTETE B paMKax IMPOEKTa
PO®U ocyiiecTBIEHO pa3BUTUE U NPUMEHEHUE CUCTEMBI BBIYMCIUTEIIb-
HBIX CEpPBEPOB oOecreueHus] PyHAaMEHTAIbHbBIX UCCIECOBAHUN C yIalieH-
HBIM JOCTynoM B SIpociaBckoM peruone. [1omoOHbBIN MOAX01 COCPEaOTO-
YEHUsI MOUIHBIX allllapaTHBIX, MPOTPAMMHBIX U KaJIPOBBIX PECYpPCOB INpHU
obecnieueHnu 3PHEKTUBHOTO TEIEAOCTYIa K HUM B HAYYHBIX U 00pa3oBa-
TEIBHBIX 1LIeNIAX BechMa 3 dexTuBeH. B yacTHOCTH, 3Ta cucTeMa MpeiHa-
3HA4Y€HA JJIs MPOBEJAECHUA KBAHTOBO-XMMHUYECKHX PaCUETOB. Y CTaHOBIICH
Henblii Habop MPOTrpaMMHBIX MPOAYKTOB, B TOM YHCIE, MPOrpaMMHBIN
komiiekc Mopac7.0, KOTOpbIM MO3BOJISIET MPOBOAUTH MOJCIUPOBAHUE
CaMbIMU Pa3HBIMH MOJYIMIUPUYECKUMHU METOJAAMU U OOECIIEYMBAET CO-
BPEMEHHBI YPOBEHb KOMIIBIOTEPHBIX MCCIIEIOBAHUI. XapaKTepUCTUKHU
MPOTPAMMHBIX MPOAYKTOB M YCIIOBUSI PETHMCTPalMH IOJb30BaTENIC BbI-
YHCIIUTEILHOTO CepBepa MPeJACTaBICHBI Ha caiite WwWWw.yars.free.net.

Jlist mpoBeieHUs1 pacyeTa HeOOXOMMO MOJATOTOBUTh UCXOJIHBIE JIaH-
HbIE€, KOTOPBIEC TIPEACTABISAIOTCS B BUJIE Z-MaTPUIIbl — OIIMCAHUS B3aUMHO-
IO MPOCTPAHCTBEHHOI'O PACTIOIOKEHUSI aTOMOB B MOJIEKYJIIPHOM OOBEKTE.

JIJ1st coeIMHEeHM s, UMEIOILIETO CIEAYIONIYI0 CTPYKTYPHYIO (popMyty
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Z-MaTpulia UMEET CIETYIOIINI BU:

AM1 CHARGE=0 VECTORS T=999M PREC PULAY
dinitroftorobenzene

C 0.0000 0 0.0000 0  0.0000 0 0 0 0
C 1.4000 1 0.0000 0  0.0000 0 1 0 0
C 1.4000 1 120.0000 1  0.0000 0 2 1 0
C 1.4000 1 120.0000 1  0.0000 1 3 2 1
C 1.4000 1 120.0000 1  0.0000 1 4 3 2
C 1.4000 1 120.0000 1  0.0000 1 5 4 3
Cl 1.6000 1 120.0000 1 180.0000 1 1 2 3
Br 1.7000 1 120.0000 1 180.0000 1 4 3) 6
H 1.0000 1 120.0000 1 180.0000 1 2 3 4
H 1.0000 1 120.0000 1 180.0000 1 3 4 5
H 1.0000 1 120.0000 1 1800.0000 1 5 4 3
H 1.0000 1 120.0000 1 180.0000 1 6 5 4

ITepBas cTtpoka — komanaHasd. OHA COAEPKHUT PsiJl KIIOUEBBIX CIIOB,
ONPEACIISIONINX YCIOBUS PacyeTa;

AM1 - meron pacuera;

CHARGE = 0 — 3apsn cucrems paseH 0;

VECTORS - B pesynbrarax pacuera OyAeT mpeAcTaBlIeHa CTPYKTypa
MOJIEKYJISIPHBIX OpOUTasIeH;

T =999MINUTES - Bpems pacueta orpannduBaercs 999 munyramu;

PRECISE, PULAY — kputepun npoBeIeHHs pacuera.

Btopas ctpoka — Ha3BaHue WM 0003HAYCHHE MOJCIHPYEMOTO CO-
eAMHEHUs (BBIOMpPAETCs NPOU3BOJIBHO);

1-i cTonben; Z-MaTpuipl — 0003HAYEHUS ATOMOB 3JIEMEHTOB, COJIEP-
KAITUXCA B MOJICKYJAPHOM 00BeKTe. PacmosioskeHbl MO BO3pACTaHUIO HO-
mepa. Hymeparus, npeacTaBieHHas Ha CTPYKType, Ipou3BoJibHas. EnuH-
CTBEHHOE YCJIOBUE — TPHU MOCEAOBATEIHHBIX aTOMa HE JIOJDKHBI JIeKaTh Ha
OJHOM TIPSIMOM (TO CBSA3AHO C TE€M, YTO TPH IOCJIEIOBATEIHHBIX aToMa
00pa3yIoT IJIOCKOCTh, OTHOCUTEIBHO KOTOPON HM3MEPSIETCS MPOCTPAHCT-
BEHHBIN yrom).

2-ii cToynber — MEeXaTOMHbBIC PACCTOSHUS (A% MEXJYy COCETHUMH
atomamu. bepyTcs TaOnM4HBIE 3HAYCHUS TIPU COCTABICHUU Z-MaTPUIIbI
BPYUHYIO JIMOO BBIOMpAOTCS U3 0a3bl TaHHBIX, €CJIU OHA COCTABJISIETCS C
noMoIIbl0 mporpaMMbel. Homep aroma, paccTosiHue A0 KOTOPOTO Mpe-
CTaBJICHO, TOKAa3aH B CTOJIOIE &.
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3-if cTonOer; — CHMBOJIBI, YKa3bIBAIOIINE HAa HEOOXOIUMOCTh WU OT-
CYTCTBHUE HEOOXOJMMOCTH ONTUMHU3AIMU PACCTOSHUNM MEXKIYy aTOMamu
npu MpoBeJieHnr pacuera (1 — HeoOXoAUMOCTh onTUMHU3anuu, 0 — HET He-
00XOJIUMOCTH).

4-i1 cTonber — yriibl MEXAY JIBYMS MPSMBIMHU, COCAUHSIONIUMH TPH
aToMa C yKa3aHHBIMH HOMEpaMH (aToM B 1-O0M CTOJIOIIe M aTOMBI MO HO-
MepaMH, yKa3aHHbIMU B croiomax 8 u 9). Hampumep, 3-1 crtpoka Z-
MaTpHIIbL: YKa3aH yroj, MeXIy JIUHUSIMH, COSTUHSIOMMUMU 3-i aTOM €O 2-
M U 2-1 — ¢ 1-M. B mpuBeA€eHHOM NpUMEPE, 3TO — YTOJI MEXKAY CBS3SIMH.

5-ii cToy0eI] — CUMBOJIBI, YKa3bIBAIOIIUE HA HEOOXOJUMOCTh WJIU OT-
CYTCTBHE HEOOXOAMMOCTH ONTHUMM3AIMU YTJIOB MEXKAY ABYMS MPSIMBIMH,
COCAUHAIONIMMHU TPU aToMa C yKa3aHHBIMH HOMEpaMU MNP MPOBEICHUU
pacuera (1 — HeoOXoaUMOCTh onTUMHM3aLNK, ) — HET HEOOXOIUMOCTH).

6-i1 cTonbery — yroa MeXy IIOCKOCThbIO, OpraHu3yeMOM Tpemsi aTo-
MaMH, YKa3aHHbIMH B cToJIOax 8, 9 u 10 u nmpsiMoi, COEAMHAIONINI aTOM
cToibna 8 u crosidna 1 (mpocTpaHCTBEHHBIN yIro).

/-1 cTonbeI] — CUMBOJIBI, YKa3bIBAIOIIME HA HEOOXOJUMOCTh WJIU OT-
CYTCTBHE€ HEOOXOJUMMOCTH ONTHUMHU3ALUU YIJIOB MEXIY MIOCKOCTBIO, Op-
raHu3yeMou TpeMs aToMaMH, yKa3aHHbIMHU B cTosbmax 8, 9 u 10 u mps-
MOM, COeIMHSIOMMI aToM cTojioma 8 u crondna 1 (1 — HE0oOXOAUMOCTh
ontumusanuy, 0 — HET HeOOXOIUMOCTH).

Z-MaTpulla MOXET CO3/1aBaThCsl BPYUYHYIO JIMOO C HCHOJIb30BAHUEM
nporpamm PCModel, pa3aenoB kommiekca ChemOffice2000 u ap. B 1o-
CJIEIHEM clly4ae C MpUMEHEHueM rpaduyeckoro uHTepdeica pucyercs
COOTBETCTBYIOIIASl CTPYKTypa, MNPEIBAPUTEIBHO ONTUMHU3HpYyeETCs (Ha-
pUMep, C UCMOJIb30BAHUEM YIIPOIIEHHOIO BapyuaHTa METOJa MOJIEKYJISIp-
HOM MEXaHHMKH) U COXPAHSETCS B BUJIE COOTBETCTBYIONIEH Z-MaTpULbI C
BBEJICHUEM HEOOXOIMMOM KOMAaHIHOM CTPOKH.

CdopmupoBanHas Z-MaTpulla B Buje (aiina mepechblyiacTcs Ha Bbl-
YUCJIUTENBHBIN cepBep (B MMEHHYIO MAaNKy IOJIb30BaTeNsl) U B PEXKUME
yAAJICHHOTO JOCTYMa 3amycKaeTcs mpoiiecc BbluuciaeHud. [1lo okoHuanuu
pacuera ¢ ero pe3yjibTaTaMu MOXHO O3HAKOMUTBLCS JIMOO B peKUME yaa-
JISHHOTO JIOCTYyTIa, MO0 TIepeciiaB ux cede Ha KOMITBIOTED.

Pacuer MOXHO CUMUTATh MPOBEICHHBIM YCIICIIHO MPU HAIUYUU B HEM
HAJIITUCH:

HERBERTS TEST WAS SATISFIED IN BFGS

SCF FIELD WAS ACHIEVE
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MeHee ynadyHbIMU, HO B HEKOTOPBIX CIIy4YasiX yJOBJIECTBOPUTEIbHBIMU
pe3yJIbTaTaMHd MOKHO CUMTATh PACUETHI C PE3IOME:

PETERS TEST WAS SATISFIED IN BFGS OPTIMIZATION

SCF FIELD WAS ACHIEVED

[TonydeHHble JaHHBIE UMEIOT KaK CaMOCTOSITEIbHYIO IIEHHOCTh (pe-
3yJbTaThl KOMITBIOTEPHOTO AKCIIEPUMEHTA), TaK U MOTYT OBITh MCIIOJIb30-
BAaHBI [IPU MHTEPHPETALUU APYTUX IKCIEPUMEHTAIBHBIX JTAHHBIX, BIUIOTh
JI0 TIOCTPOEHUSI MHOTOIIaPaMETPOBOM MOJEIHN «CTPYKTYpa — CBOMCTBAY.

2.3.5. lMpoepaMMbI oyeHKU
6uosiocuyeckoli akmueHocmu

B Hacrosmiee BpeMs CyIIECTBYET LENbIH PsJiT KOMITBIOTEPHBIX IPO-
IpaMM, TI03BOJISIONIMX MPOTHO3UPOBATh OOJIBIIOE YHCIIO BEPOSTHBIX BH-
0B OMOJIOTMYECKON aKTHBHOCTH BEIECTBA HA OCHOBE €ro CTPYKTYpHOU
(OpMYJIBI ¢ UCTIOJIB30BAHUEM €IMHOTO OMUCAHUS XUMHUYECKOW CTPYKTYPHI
U YHUBEPCAJIHLHOTO MAaTeMaTHYECKOT0 aJfOpPUTMa YCTAHOBJICHUS 3aBUCH-
MOCTEH «CTPYKTypa-aKTUBHOCTh». Cpeau HUX CIEAYeT BBIICIUTH MPO-
rpammy, kotopass HocuT Ha3zBanue PASS (Prediction of Activity Spectra
for Substances). Ee coBpemennast Bepcus nporno3upyet 6osee 700 BUI0B
OMOJIOTUYECKON aKTUBHOCTH MO CTPYKTYPHOU (hopMyJie XUMHUYECKOTO Be-
IECTBA, BKJIIOYasi OCHOBHBIE U MOOOUYHbIE (hapMakooruueckue 3HQPeKTsl,
MEXaHU3MBI JEHCTBHS, MyTareHHOCTb, KaHIIEPOT€HHOCTh, TEPATOr€HHOCTh
¥ SMOPHOTOKCUYHOCTH (Www.ibmh.msk.su/PASS/).

Pabora PASS ocHoBaHa Ha aHaidu3e 3aBUCHUMOCTEH «CTPYKTypa-
aKTUBHOCTBY» JIJIT BEIISCTB M3 0Oydaromiel BIOOPKH, coaepikalieii ooee
45000 pa3HOOOpa3HbIX OWOJIOTHYECKH AKTHBHBIX BEIIECTB (CyOCTaHIIUU
M3BECTHBIX JICKAPCTBEHHBIX IMPEMapaToB M (PapMaKoIOTHYeCKH aKTHUBHBIC
coenuHenus). O0y4aromas BbIOOPKa MOCTOSIHHO TMOMOJIHSAETCS HOBOM WH-
dbopmanmeit 0 OMOJOTHYECKA aKTHBHBIX BEIECTBAaX, OTOMpaecMoOl KakK W3
nyOauKanuii B HAy4YHO-TEXHUYECKON JINTepaType, Tak U U3 MHOTOYHCIICH-
HBIX 0a3 JaHHBIX. XUMHUYECKasl CTpyKTypa npejacraBieHa B PASS B Bune
opuruHanbHbix MNA geckpuntopoB (Mulilevel Neighbourhoods of
Atoms). MNA neckpuntopbsl UMEIOT YHUBEPCAIbHBIA XapaKTep U C JI0CTa-
TOYHO XOPOIIEH TOYHOCTHIO OINUCHIBAIOT Pa3HOOOpa3HbIE 3aBUCHUMOCTHU
«CTpyKTypa-cBolcTBa». Mcnonb3dyembiii B PASS mMaremaTtnueckuii anro-
PUTM OBbLT OTOOpaH MyTEM IIEJICHANPABICHHOIO aHAJIN3a U CpaBHEHUS d(-
(eKTUBHOCTH ISl pelieHns TOAOOHBIX 3a7a4 OOJIBIIOT0 YHCIa Pa3IUIHbBIX
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MeToJ10B. [Toka3zaHo, UTO MaHHBIN ATOPUTM OOECTIEYMBAET MOTYyUYCHUE YC-
TOMYUBBIX B CTATUCTUYECKOM CMBICIIE 3aBUCHMOCTEN «CTPYKTYypa-aKTHUB-
HOCTB» U COOTBETCTBEHHO PE3YJbTATOB MPOTrHO3a. ITO OYEHb BAXKHO, MO-
CKOJIbBKY BKJIFOUEHHBIE B 00YUaION[yl0 BEIOOPKY JaHHBIE BCErja o0JaaroT
OTpeICICHHON HEMOJIHOTOM Kak B OTHOIIEHWU OXBaTa BCEX XMMHUUYECKUX
KJIACCOB BEIIECTB, UMEIOIIUX KOHKPETHBIN BUJ aKTUBHOCTH, TaK M B OT-
HONIIEHUM HU3YYEHHOCTU KaXXKJOTO OT/AEJIIbHOTO BEIIECTBA HAa BCE BO3MOXK-
HbIE BUJIbl aKTUBHOCTH.

CpenHsisi TOYHOCTh MPOTHO3a MPH CKOJB3SIIEM KOHTPOJIE COCTABIISCT
cBbllie 85%. CKONB3SAIUIMA KOHTPOJIb MPOBOJUTCS CIASIYIONIUM 00pa3oM:
n3 oOyyaromieil BHIOOPKH MOOYEPETHO yAAISETCS OJHO BEIISCTBO U IS
HEro JieJIaeTCsl MPOTHO3 Ha OCHOBE aHaJIW3a OCTaBIIEHCS 4acTH 00ydaro-
niei BHIOOPKH, pe3yJIbTaT CPABHUBAETCS C U3BECTHBIMU SKCIIEPUMEHTAIb-
HbIMU JTaHHBIMU. [Iporienypa MOBTOPSETCS UTEPATUBHO JJIs KaXJIOTO U3
BEILIECTB U PACCUUTHIBAETCS CPEAHSISA TOYHOCTh MPOTHO3a. TOYHOCTh MPO-
rHo3a B 85% pgocrtaTouHa JUisi MPAKTUYECKOTO MNPUMEHEHUS CUCTEMBbI
PASS ¢ menpto mporHosa crekTpa OHOJOTHUYECKOW aKTUBHOCTH HOBBIX
BEILIECTB, MOCKOJbKY O0XHIAE€Masi BEPOSITHOCTh CIYYallHOTO YraJlbIBaAHUS
omuHoro n3 780 BHIOB aKTUBHOCTHU cocTaBirsieT 0koJio 0.1%.

Pe3ynbTaThl MpOTHO3a BBIJIAIOTCA TMOJI30BATENI0 B BUJE CIIUCKA Ha-
3BaHUI BEPOATHBIX BUJOB aKTUBHOCTH C PACUETHBIMH OLEHKAMH BEPOST-
HocTel Hannuus (Pa) u oTCyTCTBUA KaXKa0T0 BUAa akTUBHOCTH (P1), KOTO-
pbie uMeroT 3HadueHus ot 0 g0 1 (puc. 2.7, npumep, TUIEPCCHUIKA). ITH
BEPOATHOCTH PACCUUTHIBAIOTCS HE3ABHCUMO 10 MTOJABBIOOPKAM aKTUBHBIX U
HEAKTHUBHBIX COCIMHEHUN, U MO3TOMY MX CyMMa HE paBHa eauHule. Pa u
Pi uHTEpnpeTUpyIOTCS KaK OIIEHKU MEpbl MPUHAMICKHOCTH BEIIECTBA K
KJIacCaM AaKTHUBHBIX M HEAKTUBHBIX COCJUHEHHUM COOTBETCTBEHHO, JIMOO
KaK OLIEHKH OIIMOOK MEPBOr0 W BTOPOro poja. Yem OoJible 111 KOHKPET-
HOIl aKTUBHOCTH Bean4uHa Pa m yem MeHbplne BenuuuHa Pi, TeM OoJbIire
aHc OOHapy>XUTh JaHHYIO0 aKTUBHOCThH B AKcHepuMeHTe. B nanpHeleM
MBI OyJIeM paccMaTpUBaTh CUTYyalluH, KOTJa BeJIMUMHA Pa TOCTaTOYHO BBI-
COKa U €€ 3HaueHue 3HauuTeNbHO npeBocxoauT Pi. Ecnu npu anamuze
MPOTHO3UPYEMOI'0 CIHUCKA aKTUBHOCTEH JIA HUCCIIEIOBaHUSI BHIOMPAIOTCS
T€ BUJIbl AKTUBHOCTH, 11 KOTOpPbIX Pa>90%, To MBI prCKyeM IPONYCTUTH
0Kk0JI0 90% NENCTBUTEIBHO aKTUBHBIX COCAUHEHUN, HO BEPOSATHOCTD JIOK-
HOITOJIOKUTENBHBIX NPOTHO30B MPU 3TOM HUYTOXKHO Maua; s Pa>80% —
MPONYCTUM YK€ TOJIbKO 80% aKTUBHBIX COEAUHEHHI, HO U BEPOSITHOCTH
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JIOKHOITIOJIOKUTEIBHBIX MPOTHO30B OyJIeT BhIlIe, HaKoHel, JJis Pa>Pi Be-
POSITHOCTH OITHOOK MEPBOTO M BTOPOTO POJa PABHEI.

D Platelet aggreqation inhikbitor
Prostaglandin antagonist
Proztaglandin syrthase inhikbitar
Rheumatoid arthritis trestment

DH Teratogen

Thromboxane &2 antagonist

Thromboxane antagonist
F,{ Ulcerogenic
D 20 of 783 possible activities &t Pa = 50%.

O Pa Pi for Activity
0.806 0.007 Fil:riml].rtip
PASS 1 BO3 0.789 0.006 Ulcerogenic

Chetmical Structure File: aspirin.mol 0.785 0.007 Hypmc
=DRUG_LIKENESS= 0515 0.732 0.006 Antipyretic
- ’ 0.726 0.007 Antiinflammatory, ntestinal

0.733 0.025 Myocardial ischemia freatment
= 2ACTIWITY _PREDICTICN= o -
25 substructure descriptors; 0 new. 0.702 0033 Lipid metabolizm regulatar

ZSCIELIS, - 0.663 0.017 Antiinflammatory
ExGlucte strusturs with actiiss: 0.618 0.008 Hon-steroid antiinflammatony agent

Analgesic .

Analgesic, non-opioid 0.613 0.007 Herat':'m'_c .

Antisnginal 0.605 0.027 Analgesic, non-opioid

Anticoagulart 05585 0,007 Prostaglandin synthase inhibitor

Atiinflammatory 0540 0.7 5 Hydroeadryptamine release inhibitor
. . 0530 0009 Glatamate (mG LIRS antagonist

Aoty retic 0539 0.033 Arachidanic acid antagonist

& rtithromiotic . ) rachidonic acid antagoni

0.512 0.026 Hestagen antagonist
0.522 0.037 Analgesic
Neuropratector 0.522 0035 Insulin promoter

Mon-steroidal antinflammatory agent 0.505 0.052 Cholester| antagonist
Platelst sctivating factor artagonist 0.820 0067 Mucleotide metabolism regulator
Platelet adhesion inhibitor

Avtoinmune dizorders treatment
Hypotermic:

Puc. 2.7. Xumuuecxas cmpykmypa u npocnozupyemsiii ¢ Pa>50%
CHEeKmp OUON02UYEeCKOU AKMUBHOCU AYeMULCATUYULOBOU KUCIOMbI
(HCUPHBIM UPUGDMOM B8blOEIeHbl U3BECTNHBLE AKMUBHOCTIU,
ocmanvHvle — YenecooopasHo nposepums 6 IKCNepuUMeHme).

Ha npakTuke, ogHako, mpu otOope A uccliieloBaHus HauboJsee nep-
CIIEKTUBHBIX BEILIECTB PYKOBOJCTBYIOTCS U APYTHUMHU KPUTEPUSIMU, HAIIPHU-
Mep, KpUTepueM HOBU3HBIL. [Ipu 3TOM HCXOIAT U3 TOrO YTO, YEM OIMKE
3HaueHue Pa k eguHuiie, TeM 0Oojiee BEpOSITHO, UTO BEHIECTBO SIBISETCS
OJIM3KMM aHAJIOTOM M3BECTHOro mpenaparta. [loaTomy, eciu 1enpio uccle-
JIOBaTelisd SIBJIETCS BBISIBICHHE COEJUHEHUN C JOCTAaTOYHO BBICOKUM
ypoBHeM HOBH3HBI (New Chemical Entity, NCE), To Hago BbIOUpaTh Be-
IMIECTBA, JJISI KOTOPBIX BEJIWYHWHA MPOTHO3UPYEMOH BeposTHOCTH Pa s
TpeOyeMoro BHJla aKTUBHOCTH HECKOJbKO HMKe, Hampumep, 0,5<PA<0,7.
[Tpu 3TOM 70151 JTOKHOTIOJIOKUTENIBHBIX TPOTHO30B BBIIIE, HO €CJIM aKTHB-
HOCTh MOJITBEPAUTCS B IKCIIEpUMEHTE, TO OyaeT BoisiBiIeHO NCE.
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ba3upysce Ha JaHHBIX KOMIBIOTEPHOTO MPOTHO3a, HUCCIEA0BATENb
MOXET:

- ONIPECIINTh, KAaKKe TECThl HauboJiee aJeKBaTHBI JIJIsi U3y4YeHUs Ono-
JIOTUYECKOM aKTUBHOCTH KOHKPETHOTO XUMHUYECKOT0 COETMHEHUSI.

- 00HapY>XKUTh HOBbIE d(PPEKTh U MEXAHU3MbI JIEUCTBUS MJIA paHEE
M3YYEHHBIX BEIIECTB;

- 0TOOpaTh HamboJiee BEPOATHBIE 0A30BbIE CTPYKTYPHI HOBBIX Jie-
KapCTB € TpeOyeMbIM OMOJIOTMYECKUM JEHCTBUEM CpPEIU JTOCTYHHBIX IS
CKpUHHUHIa XUMHUYECKUX COCTMHEHU.

Cuctema PASS mo3BosisieT MOAy4YUTh MNPOTHO3 CIEKTpa OUOJIOoTHYe-
ckoit aktuBHOCTH 1000 BeliecTB Ha OOBIYHOM MEPCOHAIIBHOM KOMITBIOTEPE
MeHee, YeM 3a 0JIHYy MUHYTY. [I0CKOJIbKY IPOTHO3 BBIMOJIHAETCS MO CTPYK-
TypHOU (pOpMyJie BEIIECTBA, OH MOKET OBITh BBINOJHEH YK€ HAa CTaIuU
MJIAaHUPOBAHUS CUHTE3A.

2.3.6. Haubonee pacnpocmpaHeHHble TNUC

[Tporpammusie cpenctBa ['IC mo3BoOIISIIOT XpaHUTh, 3 (PEKTUBHO 00-
pabaThIBaTh, aHAJTU3UPOBATh U MPEJCTABIATH JAHHBIC, XapaKTEPU3YIOIIHE
MOJIOKEHHNE OOBEKTOB B IPOCTPAHCTBE, B TOM uMciie Ha KapTe. OTcroa nux
OYEBHU/IHASI IECHHOCTh [IJIsi SKOJIOTUYECKUX MU Psija OUOJOTHYECKHX HCCIe-
JIOBAHUM.

Cneyuanuszuposannas cucmema Maplinfo

Ona otHOcutrcs K kiaccy “HactonbHbIX ['MC, saBusercs xopoumeu
m1aTGopMont JjIsi TOATOTOBKU Pa3HOOOPA3HBIX KapTorpapuyecKux TOKY-
meHTOB. MapInfo mo3Bossier 0TOOpakaTh pa3IMYHBIC JaHHBIC, UMCIOIIHC
MPOCTPAHCTBEHHYIO MPUBS3KY. OTIHUUTENBLHON 0cOOeHHOCTHIO 3ToN ['MC
SABJISIETCST YHUBEPCAIbHOCTh. CHCTEMa J1aeT BO3MOXKHOCThH CO3/1aBaTh WH-
terpupoBannbie ' IC npoektsr Intergraph u Mapinfo g Windows, Win-
dows NT, UNIX, mudpoBbsie kapTorpadhmdecKue CHCTEMBbI, IPOIPaMMHBIC
cpeacTBa opMUPOBAHHUS U aHAIM3a T€OMH(POPMAIIMOHHBIX 0a3 JTaHHBIX.

Bosmoxnoctu ['UC:

- METO/Ibl aHAJIN3Aa JIAHHBIX B PEIIAIMOHHON 0a3€ JaHHBIX;

- IOUCK reorpaduuecKux 0ObEKTOB;

- METO/Ibl TEMATUUYECKOM 3aKpACKU KapT;

- METOJIbI CO3JaHUS U PEIAKTUPOBAHUS JIETEH]I;
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- OJI/Iep>KKa IITMPOKOro Habopa hopMaToB JTaHHBIX;

- IOCTYII K yJaJICHHBIM 0a3aM JaHHBIX W paclpejiesieHHas oopaboTka
JaHHBIX.

MapInfo mo3BosiseT momydaTs HHGOPMAIINIO O MECTOTOJIOKCHUH 10
aJpecy WIM UMEHH, HaXOJIUTh TMEpeceueHre YJIull, TpPaHull, IPOU3BOIUTh
aBTOMAaTUYECKOE W HWHTEPAKTUBHOE T'€OKOJMPOBAHME, MPOCTABIATH Ha
KapTy 0O0BEKTHI M3 0a3bl JaHHBIX. VIHPopmalus npeacTaBiseTcss B BUIE
TaOJMI], KapT, JUarpamm, TEKCTOBbIX NOKyMeHTOB. ['MIC nmaer BO3MOXK-
HOCTh IIPOBOJIUTH CHEIHUATbHBIN reorpaduueckuil aHaius U rpaguueckoe
penakTupoBanre. Moy CUCTEMBbI BKIIIOYAIOT 00pa0OTKY JaHHBIX T'€0-
J€3UYECKUX U3MEPEHUN, BEKTOPU3ALMIO U apXUBALIUIO KAPT, CXEM, YepTe-
&Kel, mpeoOpazoBaHusl KapTorpauueckux MPOEKIUNA, COBMEIICHUE MPO-
CTPAHCTBEHHBIX JAHHBIX.

Cucrema MaplInfo Bxitodaer crienMaaIu3HpOBAHHBIN SA3BIK IPOrPaM-
mupoBanus MapBasic, mo3BoisoNUiE MEHATH M PACIIUPATH TOJIH30Ba-
Tenbekuil uHTepderic cucrembl. Ita ['MC 1aeT BO3MOXKHOCTh HaIpPsSIMYIO
WCTIOJh30BaTh JIAHHKIC AJICKTPOHHBIX Tabui Excel, Lotus 1-2-3, hopmartsr
dBase u mp.

Hcmonb3ys cuctemy Mapinfo MoxHO co3aath KapTy sl IpeACTaBIIe-
HUS PE3yJbTAaTOB MCCIEIOBAHUS, UMIOPTUPYS OTCKAaHUPOBAHHYIO Pado-
Yyl KapTy wiu cxemy. [Ipu 3TOM MOXHO MMIOPTHPOBATh KaK pacTpo-
BbI€, TAK U BEKTOPHBIE N300paKEHHUS.

Pazpabomku Hncmumyma ucciedoeanuii
cucmem oxkpyxcarwuiei cpeovt (ESRI, US)

ARC/INFO — yHuBepcaiibHasi, MOAJACPKUBAIOIIAs BCE OCHOBHBIC
matdopMbl cucteMa. OHa SABJISETCSI OCHOBOM CEMENCTBA MPOTPAMMHBIX
npoayktoB ¢pupmel ESRI. Cucrema ARC/INFO cymectByeT B ABYX BH-
nax: migs UNIX u Windows NT u PC ARC/INFO (st paGoTsl Ha mepco-
HaJIbHOM KoMIibtoTepe). [lo cBouM (yHKIIMOHAIBHBIM BO3MOXKHOCTSIM PC
ARC/INFO sBnsercs cyxenuem cucteMbl ARC/INFO. On mno3Bosier
BBOJIUTh W PEIAKTUPOBATH HOBYIO MH(OpMalnio, co3AaBaTh TOMOJOTHIO,
BBITIOJIHATh MPEOOpa30BaHUs U3 MPOEKIIMU B MpoeKIuio. ArcView mnpen-
ctasisier coboit 'MC “nactonpnoro tuna”. ArcView u ARC/INFO moryt
B3aUMOJICIICTBOBATH B CETU U HAa PyHKIIMOHAIBLHOM ypoBHE. [Ipu padote ¢
TeMaTHYECKUMH JAaHHBIMH MOXKHO Hcnoyb30BaTh BHemHue CYBJ] Oracle,
Ingres, Informix, DB2, SQL/400 u 1.1. O6ecnieunBaeTcst npsiMON JOCTYI K
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06azam nmanubix dBASE, INFO, ASCII ¢ paznenutensimu, a Takxke Oracle,
Ingres, Informix, SYBASE. ARC/INFO o6nagaetr OGorarbiM HabOpom
(GyHKIMI OpOCTPAaHCTBEHHOTO aHaJu3a.

O6nacTi NpUMEHEHUs: BEICHUE 3E€MEIIbHOTO KaJacTpa, YNpaBJICHUE
3eMJICEd U HEABM>KMMOCTBHIO; KOMILUICKCHAsI OLICHKA W YNpPaBJICHUE TEpPpHU-
TOPUSIMU; YIIPABJIEHUE HA TPAHCHOPTE, INIAHUPOBAHUE U ONITUMM3AIS TIe-
PEBO30K; YIpaBJICHUE MPUPOIHBIMU pecypcaMu (JI€CHbIMHU, BOJHBIMU, HE-
7pa); PKOJIOTUYECKUHA MOHUTOPHUHI, OLIEHKA M MPOTHO3HUPOBAHUE COCTOS-
HUSI OKPYXKAIOIIEH Cpe/ibl; MAPKETUHTOBBIE UCCIICIOBAHUS; TNIAHUPOBAHUE
WHBECTUIINH; BBICOKOKAYECTBEHHAs KapTorpadus Kak Tomorpaduyeckas,
TaK U TEeMaTHYECKasl.

Crpyktypa. ARC/INFO coctouT u3 6a30BOro KOMILJIEKTa MIPOTPaMM U
MOJlyJield pacimupeHus. ba3oBblii KOMIUIEKT — 3TO MOJHO(MYHKIIMOHAIbHAS
['C nnsa paGoTel ¢ npocTpaHcTBeHHOU MH(popManueid. OH nmoaaepK1uBaeT
BCE ONEpalU MO CO3/IaHUI0 M UCIIOJIb30BAHUIO T€OUMH(POPMALIMOHHOMN CHUC-
TE€MbI, T.€. BBOJ MH(OpPMAIUU, €€ PEIAKTUPOBAHUE, OPraHU3ALMIO IIPO-
CTPAaHCTBEHHBIX 3alPOCOB U aHAIW3 MH(OpMaIMU, a TaKXKe CO3JaHue Ka-
YECTBEHHOU KapTorpaduieckod mpoaykiuu. B 6a30BoM KOMIUIEKTE pac-
nojoxeHa Takxke nojacucrema DATA CONVERSION, koropas obecre-
YUBAaeT MPEoOpa30BaAHUE JAHHBIX U3 MPOCKIIMH B MPOEKITUIO.

Ha 6a3ze ArcView u ARC/INFO co3nano 060Jbiiioe KOJIW4YeCTBO MpH-
POJIOOXPAHHBIX KapTorpahuueckux cUcTeM M 0a3 MH(POPMAITMOHHBIX pPe-
CYpPCOB 3KOJOTUYECKON HANPaBJICHHOCTH.

2.3.7. CneyuasnbHble pedakmopbl

Peoaxmopuvt mamemamuueckux gpopmyn

Penaktop dopmyin, Berpoennsiii B8 Microsoft Office, sBnsercs crenu-
anbpHOU Bepcuent pegakropa Gpopmyn MathType, pazpadotannoro dpupmoit
Design Science Inc. C momomipio 3TOr0 perakTopa MOXXHO CO3/1aBaTh
CJIOKHBIC (hOPMYJIBI, BEIOUpAsi CHMBOJIBI C TIAHEIM WHCTPYMEHTOB M BBOJIS
nepeMeHHble u uncia. [Ipu cozmanuu Gopmyn pasmep mpudTOB, HHTEP-
BaJibl U (OpMaThl AaBTOMATHYECKH PETYJIUPYIOTCS B COOTBETCTBHH C Tpa-
BUJIAaMU 3allMCH MaTEMaTUYECKUX BhIpakeHWH. M3MeHaTh popmaTupoBa-

» 111 <



Opnoe B.1O., Pycaxoe A.U., Tuxonoe C.B.

HHE MOXHO U B mpoluecce padoTsl. CylIeCTBYET TaKKe BO3MOXKHOCTH IIe-
peonpenensaTb aBTOMaTUYECKUE CTUIIH.

3arpy3ka penaktopa (GopMyJs OCYHIECTBISECTCS MyTEM BCTAaBKU B JI0-
KyMeHT oObekTa Tuna "Microsoft Equation” (puc. 2.8.). B BepxHeM psiay
MaHEeJIM WHCTPYMEHTOB PACIOJIOKEHBI KHOMKH JJI1 BCTaBKU B (Popmyiy
oosiee 150 MaremMaTUYECKUX CHMBOJIOB, OOJBINAs YacCTh KOTOPBIX HEIIOC-
TylHa B cTaHaapTHoM mpudre Symbol. st BctaBku cumBoia B Gopmyny
cleAyeT HakaTh KHOMKY B BEPXHEM PsIy MaHEIN UHCTPYMEHTOB, a 3aTeM
BBIOpaTh OMpe/IeICHHBIM CUMBOJI U3 TTAJTUTPHI MO KHOIIKOM.

B HuxHeM psiy maHeln MHCTPYMEHTOB penakTopa (GopMyn pacro-
JIO’)KEHBI KHOIIKH, MpeIHa3HAYCHHbIE JJISI BCTABKU ITA0JIOHOB WIIM CTPYK-
TYyp, BKJIIOYAIOIIUX CHUMBOJIBI JIpOOEH, paauKalioB, CyMM, HHTETPaJiOB,
MPOU3BEICHHI, MAaTPUI] U PA3IUYHBIX CKOOOK. MHOrue mabsoHbl Coep-
KaT CHeIUaJIbHBIC TOJIs, MpeHa3HauYeHHBIC I BBOJA TEKCTAa M BCTaBKU
cuMBOJIOB. B penaktope dopmyn umeercss okosio 120 mabiaoHOB, crpyn-
MUPOBAHHBIX B MaIUTpbl. [11aOMOHBI MOXKHO BKJIAJbIBaTh OJMH B JAPYrou
TSl TIOCTPOEHUS CJIOKHBIX MHOTOCTYTIEHUYATHIX (DOPMYII.
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PenakTop ¢opmyn MathType spisercs Oosee MONMHOM W MOIIHOMN
Bepcuei peaakropa Gopmyi. OH Tak ke MPOCT B UCIOJIb30BaHUU, OJTHAKO
UMEET Pl JOTIOJHUTEIbHBIX BO3MOXKHOCTEH, YCKOPSAIONIUX padOTy U MO-
BBIIIAIONINX Ka4e€CTBO JOKYMEHTOB:

- Habop mpudrto Euclid™ c GonpIIuM 4YHCIOM MaTe€MaTHYECKHUX
CHUMBOJIOB.

- [IIa6y10HBI ¥ CUMBOJIBI, HCTIOJIb3yEMbIE B T€OMETPUM, XUMUH U JIPY-
ruX 00JIaCTSIX HAYKHU.

- Coznmanue hopmyn 11t Web-10KyMeHTOB.

- HacTpanBaemble maHeau MHCTPYMEHTOB, Ha KOTOPBIX MPEACTaBICHO
MHOKECTBO YaCTO HCIIOJB3YEMbIX CHMBOJIOB, BEIpOXKCHUH, (hOPMYIL.

- HactpanBaemMble coueTaHus KJIaBHIIL.

Peoaxkmopvl xumuueckux gpopmyn

JIJIs BBEICHHSI B TEKCT PA3IUYHBIX XUMHUYCCKHUX (POPMYJ U CUMBOJIOB
UCIIOJIB3YIOTCS CICIUATU3MPOBAHHBIC PEIAKTOPhl XHUMHYECKUX (HOPMYIL
Cpeny HEX MOKHO BBIICIUTH peaakTop ISisDraw, koTopslii SBIseTCs CBO-
0oaHO0 pacnpocTpaHsieMbiM. C €ro IMOMOIIBI MOXHO KakK BCTaBJISATh XH-
MHYeCKUEe (POPMYJIbI M ypaBHEHHS PEaKIMil B TEKCT (Hampumep, IPH HC-
nosibzoBannun MS Word peanusyercs cieayromas IOCICAOBATEILHOCTh
koMaH “‘BceraBka — O0bekT — Isis/Draw Sketch’), Tak 1 roToBUTh HaOOPBI
ypaBHEHHUH B GOPMYJI IS IIAKaTOB.

2.3.8. paghuyeckoe oghopmsieHue pe3ysibmamos
U ux npedcmasJsieHue

Ilpozpamma pacmpoesoii epagpuxu Paint

st co3maHust MPOCTHIX M300pakeHUM, BKIIOYas Tpaduku, BIOTHE
OIpaBJIaHHBIM SIBJISICTCS HCIIOJb30BaHue BcTpoeHHoro B Windows mpo-
croro rpaduyeckoro peaaktopa Paint. OnHako HaJO0 MOMHUTH, YTO TIPH
CO3JIJaHWU OJTHOIBETHOTO PUCYHKA (@ YaIie BCEro MpU MOJATOTOBKE JOKY-
MEHTa K pacreyaTke TpeOyroTcs HIMEHHO TaKWe), CPeau ero aTpuOyToB He-
00X0AMMO yKa3aTh, YTO OH SIBJISIETCA YEPHO-OEIbIM. DTO CYIIECTBEHHO
yMEHbIIIaeT pa3mep rpaduueckoro ¢aia.
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Ilpocpamma pacmpoeoii zpaguxu Adobe PhotoShop

[To3BoyiseT co3gaBaTh HOBBIE MUIM pabOTaTh CO CKaHUPOBAHHBIMHU
N300paKCHUSAMH, MPOU3BOJUTH PETYIIHMPOBAHHE, IIBETOKOPPEKIIHUIO,
Tpanchopmanuio u jap. Adobe PhotoShop pacnomaraer BcemMu Tpaguiiu-
OHHBIMM METOAaMHU PabOThl C TOUYCYHBIMHU H300paKCHHUSIMHU, IIPH STOM
UMEETCSI BO3MOXKHOCTB Pa0OTHI CO CITOSIMH.

Mynbvmumeouiinvie nakemul

Pe3ynbTarhl Hay4yHOTO HCCIEAOBAHUS SIBJSIOTCS HAYYHBIM MPOIYK-
TOM, KOTOPBIH C OJTHOM CTOPOHBI HEOOXOIUMO HarevyaTaTh B BUAEC HAyYHO-
ro Tpyja (otdera, CTaTbl, KypCOBOM WJIU JUIIJIOMHOW pabOTHI U T.1.), & C
IpYroi — mpeACTaBUTh "TOBap JMIOM" B BHUJIE€ YCTHOTO COOOIIEHUS (IOK-
naga). B nocnennem ciydae aiis oOecreueHus: JEMOHCTpAlld B ayJUuTO-
pUU WIM B CETH PE3yJIbTAaTOB HAYYHOTO MCCIEAOBAHUS HCIOJIb3YIOTCS
MyJIbTUMEAUHbIE TakeThl. JJ1s A PeKTuBHOM pabOThI ITUX MPOrPaMM-
HBIX MPOJYKTOB HEOOXOJMMa COOTBETCTBYIONIAsl MPOEKIIMOHHAS arapa-
Typa.

B MS Office nna co3manusi J€MOHCTPAIIMOHHBIX MaTepHayioB (TIpe-
3€HTallui) UMeeTCs crienuanbHas nporpamma — Power Point. C nomMortisio
HEE MOYKHO TMOJITOTOBUTH BBICTYIUICHUE C UCHOJIb30BAaHUEM CJANIOB, KO-
TOpPBbIE pacreyaThlBalOTCS Ha TMPO3pAuHBIX IUICHKaX, Oymare, 35-
MUJUTUMETPOBBIX CHalax WM MPOCTO JEMOHCTPHUPYIOTCA Ha OOJBIIOM
AKpaHe yepe3 MYyJIbTUMEIUUHBIN IIPOEKTOP.

[IporpamMmMa mpeaoCTaBisSeT MOJIb30BATEII0 OOJIBIIIOE KOJUYECTBO Te-
MaTUYECKUX MIa0JOHOB Mpe3eHTanuii. B 3Tu mabioHbl MOKHO BCTaBIISAThH
TEKCT, TaOJIUIIbI, TPAPUKH, CXEMbI, PUCYHKH yTEM HUMIIOPTa U3 COOTBET-
CTBYIOIIIUX MPOTrpaMMHBIX NMpoaykToB. B mtore Power Point dhopmupyer
(aiin npe3eHTanuii, KOTopblil umeeT pacmmpenue PPT u conepxkut Habop
CJIaMIOB.
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2.4. NHdpopmaLUNOHHbIe pecypcChbl
noafepXXKu Hay4yHoUu AeATesIbHOCTU

Hayunsie pecypchl MHTEepHET MO HampaBlICHUSIM XUMHUU, OUOJIOTHUH,
AKOJIOTUU OYE€Hb OOIIMPHBI U pa3HOOOpa3Hbl. {1 HAUMHAIOIIETO MOJIb30-
BaTelisl CaMbIM TPYJHBIM SIBJISIETCSl TIOMCK HEOOXOAMMOW HH(pOpMALUU B
rI00aTbHOM KOMITBIOTEpHOM ceTh. Kakmx-To 0coObIX MpaBUI U PELETITOB
HE CYIIECTBYET, KaXKJIbIi BHIOMPAET CBOIO CTPATETHUIO U TAKTUKY IMOUCKA.
MO>HO HCTIOIB30BATH CIICHIUAIIBHBIE TOMCKOBBIE CUCTEMBI, 3 MOXXHO MPO-
cTO «OmyxaaTe» 1o Internet, mepexojs Mo CChUIKaM C OJHOTO caiiTa Ha
npyroi. OgHako Takol OecnopsiIOUHbBIN MOJIX0/ OYEHb 3aTpaTeH Mo (ak-
TOPY BPEMEHU U HE TrapaHTUPYET YCIEIIHOro pemieHus: mpobiembl. Har
OTIBIT MTO3BOJIACT MPEJIOKUTH CIAETYIONIUE AITOPUTMBI TTOUCKA.

Hcnonb30BaHNE MOMCKOBBIX CUCTEM OOIIEro HazHadyeHus: SHekc,
PamOnep u 1.n. I[Ipeanonaraercs mouck mo KiIrO4YeBbIM cioBaMm. OpHakKo
MOMBITKA MOJIydeHHUs] MH(popMaIu B y3Koil 00JIaCTH PEAKO MPUBOJAUT K
osicTpoMy ycriexy. TpeOyercss npuMeHATh 0oJiee 00IMe TEPMUHBI B Kaue-
CTBE€ KJIIOUEBBIX CJIOB, UTO MOKET J1aTh M30BITOYHOE KOJUYECTBO CCHUIOK,
HO TE€M HE MEHEE He TapaHTUPYeT YJauyHOro pelieHus npoodieMbl. Hampu-
Mep, UCIIOJIb3YS JJIsl TOMCKA CUCTEMY SIHIEKC U BBEHSI B KAUECTBE KIIIOUE-
BBIX CJIOB «@HUOH-PAJIMKAIBI HUTPOAPOMATUUECKUX COCIMHEHUI», BbI mo-
JYYUTE BEChbMa OTPAHMYEHHOE YHUCJIO CCHUIOK MO MHTepecyrome Bac te-
Martuke. PaciimpuB 30Hy noucka (BBEIs KIIFOUEBBIEC CIO0BA «XUMUSI AHUOH-
paauKaioBy), Bbl mojlyduTe HEM3MEPUMO OOJIbIIIE€ CCHUIOK, HO OOJIBIITHH-
CTBO U3 HUX OYIyT TOJbKO MHGOPMUPOBATH 00 00JACTU UHTEPECOB OJTHO-
ro WIHA TPYNIbl UCCIEI0BATENIECH, HE TPEJOCTABIIAS COOCTBEHHO HAYUYHYIO
uHopmainuo. OIHAKO €CTh IAHC, YTO, TaKUM OOpa3oMm, yAacTcs Ha-
TKHYTBHCSI U1 HA OPUTHHAIbHBIC HAYYHbIC CTaThU U TE€3UCHI JOKJIAJOB.

Jlyist Gosiee yCmenrHoro Mmoucka HeOOXOIWMO YUYUTHIBATh TO, YTO OC-
HOBHOIM 00bE€M HaydyHOM MH(pOpPMAIIMU COCPEIOTOUYEH Ha CEpBEpax BY30B,
Hay4YHO-UCCIIEIOBATEIHLCKUX UHCTUTYTOB, OMOJIMOTEK, My3€€B, TOCY1apCT-
BEHHBIX U OOIIECTBEHHBIX Opranuzanuil. [Ipexae Bcero He0OX0MMO Haii-
TH CEPBEp TOM OpraHu3alllM, KOTOpas MPEANOJIOKUTEILHO 3aHUMACTCA
Barmeit mpo6yiemoii. Bel Mo)keTe MCIIOb30BaTh J1JISl TOI'0 ITOMCKOBBIE CHC-
TeMbl oOmIero HazHaueHus. CalThl POCCHUCKUX BY30B MOKHO OOHapy-
KUTh Cpeau HHOOPMAIIMOHHBIX pecypcoB MuHHCTEpPCTBA 00pa3zoBaHUSs
P® nu6o Ha caiite www.informika.ru. CinenyeT Tak:ke OTMETHTbh, YTO CEp-
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BEepbl OOJBIIMHCTBA OOpPA30BATENIbHBIX M HAYYHBIX OpraHU3aliid UMEIOT
COOCTBEHHBIC CHCTEMbBI MOKMCKA M HAOOPHI CCHIJIOK Ha CXOJHBIC MHMOpMAa-
LIHOHHBIE PECYPCHI.

Oco00 ciienyeT BbIICIUTH JIEKTPOHHBIE OMOIMOTEKH, 0a3bl HAYYHBIX
JaHHBIX, CANTHI )KYpHAJIOB U CalThl Hay4YHBIX oO1ecTB. MiIMeHHO 3TH pe-
CypCHI SBJISIFOTCA HamOoJiee IIEHHBIMH JJISI TTOMCKAa aKTyaJIbHON Hay4dHOUH
MH(pOpMaIUK U CHAOXKEHBI, KaK NpaBUiIo, 3(PHEKTUBHBIM MOUCKOBBIM CEp-
BucoM. He cienyeT 3a0bIBaTh U TEMaTUYECKUE MOPTAJIbI, XOTA TaM CKOH-
LEHTpUpOBaHa HHQpopMaius OoJiee IeHHAs [Jsi 00pa30BaTENbHOW Jes-
TEILHOCTH.

Tenepp MbI O0Jiee MOAPOOHO paCCMOTPUM HayudHbIe pecypchl MHTEp-
HET I10 HaMpaBJIECHUSIM XUMHH, OMOJIOTHH, SKOJIOTHU. By 1yT npencraBiaeHbl
JUIIb OCHOBHBIE, 3aPEKOMEH/IOBABIINE c€0s KaK CTAaOMIIbHbBIE, UCTOYHUKHU
Hay4dHOU nHpopManuu. [ToapoOHBIM KaTallor CCHIJIOK B paMKaX HACTOSAIIIE-
ro NOCOOUS JTMIIEH CMbICHA, T.K. MHOTHUE CANTBI HE aKTyaTU3UPYIOTCA U HE
MOJAEP>KUBAOTCS.

Kak oauH W3 OCHOBHBIX, COJEpPKAIIUX HOBEUIIYIO HAyuYHYIO MHGOP-
Mall{i0 TI0 MHOTHM O00JIacTsM XUMHUHU, OMOJIOTUH U IKOJIOTUHU, CIEAYET OT-
METHUTh CalT DiekTpoHHble OndmoTeku PODU (aapec elibrary.ru). s
paboThl C pecypcaMu TpeOyeTcsl mepcoHalbHas peructpauusa. Bee ycno-
BUSI 0CTyna 0003HAYEHBI HA TUTYJIbHON cTpaHulle. JJOCTOMHCTBOM 3JIEeK-
TPOHHBIX OUOIMOTEK SIBISETCA HE TOJBKO MOCTOSHHO aKTyalu3upyemas
uH@opmaiusi (HOBble HOMEpa HAyYHBIX KYpHAJIOB), HO U 3(deKTuBHAsA
cucteMa mnoucka. BosamoxkeH oTO0p mHpOpMaIUU MO aBTOpaM M KJIoue-
BbIM ciioBaM. [IpryemM MOMCK MOCIETHUX BO3MOXKEH KaK B HA3BAHMSX, TAK
U B pedepaTax cTaTeid U B MOJHOTEKCTOBBIX pecypcax. HemanoBaxHbIM
JOCTOMHCTBOM SIBJIIETCSI BO3MOXHOCTb MOJY4YEHUS TEKCTOB CAMUX CTaTeu
B PDF ¢opmare mo snexkrponHo# moute. Bce 3T0 AemaeT 37eKTpOHHbBIE
OMOJIMOTEKH MOIIHBIM CPEJCTBOM KOMIBIOTEPHOUN MOJJIECPHKKU HAYUHBIX
UCCIEIOBAHUMN.

buonozuueckue u yxonozuueckue pecypcel Internet

OcHOBHOM 00beM OMOJIOTMYECKON U IKOJIOTHYECKOM HH(pOPMAIUU CO-
cpenoToueH Ha cantax BY30B, HaydyHO-UCCIENOBATENBCKUX WHCTUTYTOB,
OMOIMOTEK, My3€€eB, TOCYAaPCTBEHHBIX M OOIIECTBEHHBIX OpPTaHU3AIUH.

buonorunueckue pecypcsl Internet npencraBieHbl, B OCHOBHOM, MHO-
TOYMCIICHHBIMA TEMAaTHUYE€CKUMU (SHTOMOJIOTHS, TE€HETUKA, TUIAPOOHO0II0-
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T'Usl, UXTUOJIOTUS U JIp.) U TAKCOHOMHYECKUMU 0a3zaMu JaHHbIX ((pusore-
HUs, CHUCKU PAaCTEHHI U KUBOTHBIX, KpacHble KHUTH U T.1.).

B kadecTBe mpUMEpOB MOXKHO TpUBeCTH 0a3bl JAaHHBIX MHCTUTyTa
3oonorun PAH (http://www.zin.ru/anim _r.htm), Hayunble u o0Opa3oBa-
TeabHble pecypchl HWMHcTuTyTa Ouonoruu BHyTpeHHux Bojg PAH
(http://www.ibiw.yaroslavl.ru/), "IepeBo xxu3uu" — "The Tree of Life Web
Project" (http://tolweb.org/tree/phylogeny.html). Beixoa Ha aHII0S3BIYHBIC
UXTHUOJOTUYECKUE HH(POPMALIMOHHBIE PECYpChl YAOOHO OCYIIECTBIISITh
yepes http://www2.biology.ualberta.ca/jackson.hp/IWR/index.php. 3xech
coOpaHbl HAy4YHbIE U 00PA30BATEIIbHBIE CETEBBIE PECYPCHI IO UXTUOJIOTHH.
NHTEepaKkTUBHO MOMJICPKUBAIOTCS CBSI3U CO CTPAHHUIIAMH, KACAOITUMUCS
Pa3IMYHBIX PA3/IeNIOB UXTHOJIOTUHM. MIMEIOTCS CChUIKM Ha WUXTHOJIOTHYE-
CKHE 00I11eCTBa, UHCTUTYThI, TOCYJaPCTBEHHBIE YUPEKIACHUS, MYy3€H, U T.1.

JlocTyn K SKCIHO3UIUSIM MYy3€€B OMOJIOTHYECKOTO MPOMUIST MOXKHO
noy4uTh Ha caiite «My3seu Poccum» (http:// www.museum.ru):

- ['ocynapctBennsbiii JlapBuHoBckuit Mysei

- ['ocynapcTBennsiil buosnornyeckuit myzei umenu K.A. TumupsizeBa

- HayuHo-uccnegoBarensckuii 3oomornueckuii myzen MI'Y

- 3oonoruyecknii my3en 3oosnorndaeckoro nacturyra PAH

- borannueckuii can MI'Y "Anrekapckuit oropon”

- MockoBckuii [1aneoHToIOrnYecKnii My3€eu.

- buonornueckue koymekuuu ApociaBCcKOro rocy1apCTBEHHOTO YHU-
BepcuteTa um. IL.I". [lemuaoBa (30010rnueckuii My3ei, repoapuid, KOJIeK-
M BOJHBIX OJIMTOXET) MPEACTaBISCHBI Ha caWTe ://wWww.uniyar.ac.ru/
publish/biostudy/index.ru.htm.

Ha skcno3unuu my3es najgeonTonorun KanudopHuiickoro yHuBepcu-
TeTa MOKHO IOIAcTh 10 ajpecy: http://www.ucmp.berkeley.edu.

JlocTyml K poccCUICKUM JIKOJIOTHYecKuM pecypcam Internet ymnoGHo
peanu3oBaTh ¢ MOMOIILI0 POCCHIICKOTO0 HAITMOHAIBLHOIO MOpTaia MPUPOI-
HO-pECYpCHOM M 3KoJOTHYeCcKON HHpOopMaIuu. 3/1ech MpeaCcTaBlIeHa WH-
dbopmarus Mo BCEM BHIAM PUPOJHBIX pecypcoB B cyOnekTax PD, 6ubnuo-
rpadusi, aTaac TEMAaTUUYECKUX KapT, DJIEKTpOHHAs OMOIMOTEKa, CIPaBOU-
Hasi uHGopMalnusa (IKOJIOTHYECKHE HOBOCTH, TOCYJIapCTBEHHBIE OpPTaHbI
KOHTPOJISI U HaA30pa, CIPAaBKH MO COCTOSHUIO OKPYXAKOUIEH Cpelbl BO
BceX pernoHax P®), ropuandeckass KOHCYJIbTalus, GOPYyMBI.

Kpome Toro, cBeaeHusi mo sKojorMYecKuM pecypcam Internet mo-
BOJIBHO XOpOWIO TMpenacTtaBieHbl Ha cepBepe OtkpeiTol CripaBoOYHO-
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un@opmanuonnoit Ciyx0s1 "Ecoline" ConuansHo-3konorunueckoro Coro-
3a (http://www.ecoline.ru). 31ech MOKHO HaTH OPUTHHAIBHBIE UCTOUHHU-
K1 UH(pOPMAIIUK 110 TpobieMaM OXpaHbl OKpYy Karolel cpeasl B Poccun n
CHI', 6a3pl JaHHBIX MO AKOJOTHMUYECKHUM OpraHU3aIUsM, UCTOYHUKU WH-
dopmaruu o GpoHmax u OJIArOTBOPUTEIBHBIX OpraHu3anusax B Internet, mo-
CETUTh MOCKOBCKYIO OTKPBITYIO SKOJIOTHYECKYIO OMOJIMOTEKY, CCHUIKH Ha
Ipyrue 3Koyorudeckue pecypcesl Internet.

B anrnosseraHoi vactu Internet 3HauutenbHBIE 00bEM IKOJOTHYE-
CKOUW WH(pOpMAIUU COACPKUTCSI B BUPTyaIbHOU Oumbmmoreke «Ecology,
Biodiversity and the Environment» o aapecy http://conbio.rice.edu/vl.

Bce Bompockl, kacarommuecss pa3paOOTKHM M HCIOJb30BaHUS T€OMH-
dopmarmonnsix cucrem (I'MC), MOXHO pa3pemuTh, 0OpaTUBIIUCH K CEp-
Bepy ['MMC-acconmanuu (http://www.ru/gisa/win/russian.htm).

Xumuueckue pecypcul Internet

Haunbosee MONHBIM U3 PYCCKOS3BIYHBIX XUMHUYECKHX PECYpPCOB SIBJIS-
eTcs cepBep xummueckoro (akymerera MIY  (http://www.chem.msu.
su:8081/rus/). OH comep>XUT OTPOMHBIN 00beM WHGPOPMAITUU TI0 XHMHYE-
CKOI Hayke 1 oOpa3oBanuio. TaMm ke pacnonoker cailt ChemNet. Ha nem
pa3MemalTcs OCHOBHBIE HOBOCTH XMMHHU — KaK B 00J1acTH 00pa3oBaHMs,
tak 1 Hayku. ChemNet BkiIroYaeT CCBHUIKM Ha OpraHM3alluu, HCCIIE0Ba-
TENbCKHE W 00pa3oBaTENbHBIC YUYPEKICHHUS, Oa3bl JAaHHBIX, JXYyPHAJBI,
AJIEKTPOHHBIC KOH(EPEHITUU 110 XUMUHU. DTO OJUH W3 CAMBIX IOJHBIX PYC-
CKOSI3BIYHBIX THTEPHET-KaTalIoTOB 110 XHUMHH.

W3 aHrnosi3biaHBIX pecypcoB MHTepHET Hambojee aKTyadbHBIM IS
XUMHUKOB SIBJIICTCSI CaUT AMEPHUKAHCKOTO XHMHYECKOTO OOIIecTBa:
http://www.acs.org/. Ha neM pa3melnieHo OOJBIIOE KOJIHYECTBO BEIYIIUX
XUMHYECKUX JKypHAIOB. MIMeeTcs cucreMa MmoucKa HeoOXOIUMOM myOIiH-
KallMM TI0 KJIFOUYEBBIM CJIOBAM B 3arjaBUsAX cTareid. J[ocTym K MOJHOTEK-
CTOBBIM JIOKyYMEHTaM IUIaTHBIA, OJHAKO, KAK MHHHUMYM OJWH Pa3 B T'OJ
CTaThH KYpPHAJIOB AMEPUKAHCKOTO XUMHUYECKOTO OOIIECTBA OTKPHIBAIOTCS
I IPOCMOTpa U KonupoBaausi. O0 3TOM 3apaHee U3BEIIASTCS B HOBOCTSIX
caiita. [ToaTomy sIBIIsIeTCS 11€J1€CO00pa3HBIM BECTH KaTaJIOr HEOOXO0JUMBIX
CTaTei, 4TOObI B HY)KHBIII MOMEHT OBITh TOTOBBIM CKOITUPOBATH HX.

He Menee mHTEpeCHBIM sIBIsAETCS cauT KOpOJEBCKOro XHUMHUYECKOTO
obmecTBa: http://www.rsc.org. OH TakXe MNOIACPKUBACT IEIBIA PSIJI
IEKTPOHHBIX XUMUYECKUX JKYPHAIIOB.
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W, HakoHell, W3 KPYMHBIX PECYPCOB JJISl YUEHBIX-XUMUKOB CIICTYET
ormetuth Gopym ChemWeb, kxoTopslii nHGOPMHPYET O HOBOCTIX XHMH-
YeCcKOW HayKu U oOpa3oBaHUs, MPEIOCTABISAET CChUIKM Ha OTKPBITHIE Ha-
y4HBIC TyOJNWKaIMW, HAImpUMEp, CIpaBOYHUK benbmireiiHa (aHHOTAIUU
crareit mo opranndeckot xumuu ¢ 1980 roaa).

Pecypcut Internet no oopadomxke u ananuzy oannwvix

Ha anrnosseriuabie pecypcebl Internet, kacarommuecs npuMeHEHHUsT Ma-
TEMaTUYECKUX METOJOB B OMOJIOTMH, MOXKHO BhIMTH depe3 http://archi-
ves.math.utk.edu/mathbio. J{ns moxyuenus ceenenuii mo OnonHpopMaTuke
cTouT oOpatuThcsi K  cepBepy  CTAHPOpPIACKOro  YHUBEpPCUTETA
(http://dna.stanford.edu/motif).

Pycckosizprunas gacte Internet B aToi 00acTu 3HaHU# TpeACTaBlICHA
OOJIBIIIMM KOJIMYECTBOM CAUTOB OOIIETO U CHEIUaIbHOI0 HAa3HAYCHUSL.

www.statistica.ru — "Craructnaeckuii mopran" komranuu StatSoft
Russia. OH coiepXUT caMyo MOAPOOHYI0 UH(GOPMALIMIO O COBPEMEHHBIX
METOJIaxX aHaldu3a, MPOrHO3UPOBAHUA, KiacCU(UKAIIMKU, BU3yalu3allul U
TOOBIYH JTAHHBIX.

Ha mnoprane HaxondTcsi 3JIEKTPOHHbICE YYEOHUKU TIO CTATUCTHKE:
"IeKTpOHHBIM YUeOHUK", COAep KAl ONMCAaHUE MOJTyJIeH cucTemMbl Sta-
tistica, "DaeKTpOHHBIN YYeOHUK 11O TPOMBIIIJICHHON CTaTUCTHKE" (3TO TOT
K€ Y4eOHUK, TOMOJHEHHbIN pa3aenamu "[lnanupoBanue skcnepuMmeHTa’ u
1p.), a Takxe "YriyOaeHHbI Y4eOHUK 110 CTaTUCTUKE'".

B pasnene "AnHoTtanmu u pedeparsl ctatei" — nuadopmanus 00 UH-
TEPECHBIX HAYYHBIX CTAThAX IO aHAIU3Y JIAHHBIX B PAa3JIUYHBIX 00JACTIX,
OonyOJIMKOBAHHBIX B U3BECTHBIX HAYUYHBIX U3/IAHUSX.

DJIEeKTPOHHBI YYeOHHUK MO CTATHCTHKe Kommanun StatSoft
(http://www.statsoft.ru/home/textbook/default.ntm) (puc. 2.9.). VYueOHHK
MOMOTaeT HAYMHAIOIIUM MOJIb30BATEISIM pa300paThCs B OCHOBHBIX MOHS-
TUSX CTATUCTUKU W 0o0Jiee TOJHO MPEJACTABUTh AHANa30OH MPUMEHEHUS
CTATUCTUYECKUX METOJIOB.

B ydeOHuKe npuBoAUTCSA OOJBIIOE KOJUYECTBO MPUMEPOB MPUMEHE-
HUSl CTAaTUCTUKHU B PA3IUYHBIX 00JACTAX HAayKH, BKJIOYas JIabOpaTOpPHbIE
UCCIIEIOBaHUs, COOp U pa3BEIOUYHbIN aHAIN3 TAaHHBIX, TPOTHO3UPOBAHUE U
MHOT'0€ JAPYTOE.

DNIeKTPOHHBIN y4EeOHUK HAYMHAETCS ¢ 0030pa AJIEMEHTApHBIX TOHS-
TUM, a 3areM, Oojiee IMOJAPOOHO OIMUCHIBAIOTCS OTACIbHBIE O0JIACTH HC-
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MOJIb30BaHUSI CTATUCTUKU. VX onmcaHne OpraHu30BaHO B BUJE TEKCTOBBIX
MOJYJIEH, KaXJbId U3 KOTOPBIX COOTBETCTBYET HEKOTOPOMY KJIACCY aHa-
JUTUYECKUX METOJI0B. YUYEOHMK TaKkke BKJIIOYAeT MOAPOOHBIN ClIOBAaph
CTATUCTUYECKUX TEPMUHOB U "CTATUCTUUECKUI COBETHUK".

QHEMEHTapHLIE MOHATHA CTATUHCTHKH

[zl O CHOBHBIE CTETMCTHEN

. "= AHanus BbitMBaEMOCTH
06301) SIMICMEHTAPHBIX ITOHATHH CTATHCTHE. D10 EBEENEHHE NPENCTABTAET =
coboll kpaTkoe obCYENEHHE SMEMEHTARHEE NOHATHE, NEXKAU[HE B oCHoBE ME0bof i Aranus mowHocTH
OpOUERYPE CTATHCTHYECKOTO AHATHIA TaHHEE. ML BEHbpany TeME, KOTOpEE YEl AHanus HagEXHOCTH
HIIOCTR HPYIOT OCHOBHEE IPeNNoicEeHHA bolbIUHECTER CTATHCTHYECKHE METOLOE,
NpefHasHATEHHEY A4 TOHHMAEHA "MECAeHEOR OpHpodel” TeACTEHTENLHOCTH
(IMisbett, et al , 1987, W cocpegoTaduBac cCHOBHOE EHHMAHHE Ha EE  AHanws cOOTEETCTEMR
”lb 1} -

VHEHOHANEHEE acMekTay obcyRIasMEE IOHATHE, OPeKPacHo TOHEMAA, 9T
l? EpemMeHHbIE pAAL

OpeNIarasMoe oMHCAHHE ABNASTCA KPATKHM B HE MOEET HCUepIaTE BCErO OpefMeTa

obcyznenna Bonee nogpobayio HEGOpMALKIO MOEHES HAHTH B0 BEOLHEE pasgenax BH  [paduyeckue MeT ogel
H pasnenas OpHMEPOE PYKOEOLCTEA Molb3oBaTend cuctemel STATISTICA, a tacke B

vaebHuEax Do cTaTHoTHEe. Mu pexomergyver cnegyiomue vaebuurn: Eachigan (1986) 1 B I R LI
H Bunyon and Haber (1976); pna yroybnensors oboyIeHRA sneMEETapHOR TEOPHE H BT MCKDUMAHAHTHRIA BHAMMS

OCHOBHHg TOHATHH CTATHCTHEE CM f:c.uaccnt:ec:cy}o KHHLY Knir:dall and Stuart (1979 T STEE

(meperon: M Kenpann u & Crrwoapt "Teopua pacnpenenenunfi” (Towm 1), ;

"CTaTHCTHYECKHE BHEOIE H cEAzH" (ToM 2), "MHuoromepHnit craTHcTHecKE
HOMEFAGE ; GLOSSARY
/| StatSoft /| StatSoft

Puc. 2.9. Obwuii 6uo cmpanuywl 31eKmpoHHO020 YueOHUKA
1O CIMAamucmuke

"CTaTUCTUYECKUI COBETHUK — 3TO CIEIHUAIbHO pa3paboTaHHas Mpo-
rpaMMma, MO3BOJISIIOIIAS TOJIb30BATENI0 OPUEHTUPOBATHCS B Pa3HOOOpa3-
HBIX METOJIaX, pealn30BaHHBIX B cucTeme Statistica. Ha ocHoBaHuu oTBe-
TOB Ha IOCJIEAOBATEIBHO 33JJaHHBIE BOIPOCHI OTHOCHTEIBLHO CTPYKTYPbI
MMEIOIIUXCS JIAaHHBIX M CTOSIIEH mepes uccieaoBareneM 3agaud, ' CraTu-
CTUYECKHIN COBETHUK IPEJIaraeT CTaTUCTUUYECKUE METO/bl, KOTOPHIE I1Ie-
J€CO000pa3HO UCTI0JIb30BaTh, U YKAXKET, IJIe OHU HAXOASATCA B cucTeMe Sta-
tistica.

www.biometrica.tomsk.ru — "buomeTrpuka" (37€KTPOHHBIN JKypHAa
U1 MeTMKoB U OuosoroB). JKypHan "buomerpuka" aapecoBaH TeM, KTO
3aHUMAETCSl SKCIEPUMEHTAILHBIMU HUCCJICIOBAHUSIMU B 00JIaCTH MEUIIU-
HbI 1 Onojoruu. OH MOXKET OBITh MOJI€3€H BCEM TE€M, KTO MPOBOJUT CTaTH-
CTUYECKHMI aHAIU3 YKCIIEPUMEHTAJIbHBIX JaHHBIX.

Ilenr mMaTepuasioB, MyOJHUKYEMBIX B ITOM JKypHaje, — MOoKa3aTh Ha-
CTOSITETIbHYI0 HEOOXOJIMMOCTh HIMPOKOTO HCMOJIb30BAHUS METOI0B OMO-
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METPUKH B OTE€UECTBEHHOM OuomenuiidHe. [ 3Toil menw B KypHale
MyOJIMKYIOTCS MaTepHalibl pa3HOW HAIPaBICHHOCTH: YUCOHBIC U HAay4YHBIE
CTaTbH, TIEpeUeHb pecypcoB Internet mo crarucTtuke u OMOMETPUKE, KPH-
TUYECKUI pa3dop HanboJiee TUMUYHBIX OMIMOOK U 3a0yKJICHUH, BCTpe-
YAIONIMXCS Ha CTPaAHUIAX JAUCCEpTallnii, MOHOTpaduil U KypHaJIOB, MaTe-
pUabl 7S JKEJIAIoMUX MPOUTH AUCTAHIIMOHHOE OOy4YeHHEe OMOMETpPUKE
U T.J.

WWW.exponenta.ru — o6pa3oBaresibHbI MaTeMaTUuecKui cait. Uto-
OBI pelInTh 3a71a4y, 3/1€Ch MOKHO:

- TIOMCKATh CBOIO WJIM MOXO0XYIO 3a/1auy 10 MaTEMaTUYECKOMY aHaJlv-
3y, JUHEHHOW anreOpe, aHAJIUTHYECKONW TeOMETpHH, OOBIKHOBEHHBIM
muddepeHInaIbHBIM YPaBHEHHUSAM, TEOPUH BEPOSITHOCTEH, BHIYUCIUTEIb-
HOW MaTeMaTHKe cpead pa3o0paHHBIX NpuMepoB (B paszaene Internet-
KJIACC I10 BBICIICH MaTeMaTHKE);

- 3aIlyCTUTh YCTAHOBJICHHBIM y Bac MaremaTuueckuil makert, BbIOpaTh
B CIHUCKE MNPUMEPOB, PEIICHHBIX B Cpe/ie ITOTO MaKeTa, MOAXOASIUNA U
PELINUTH CBOIO 3aJ1a4y MO aHAJIOTHH;

- Hai'TU B 0aHKE PEIICHHBIX CTYJIEHUYECKUX 3a7a4 CBOIO;

- 33J1aTh CBOM BOMPOC JjIsl 00CYKIeHUs Ha (OpYyME;

- ¥, HAKOHEII, OTIIPaBUTh BOMPOC IO €-mail, BOCIIOIb30BaBIIUCH AJICK-
TPOHHOU KOHCYJIbTAIUEH.

Hcnonb3yst ykazaHnHbie pecypchbl MHTEpHET, a TakKe MOUCKOBBIE CHC-
TeMbI 00IIIeT0 HA3HAYEHUSI, MOYKHO O3HAKOMUTHCS C OOJBIIMHCTBOM DJICK-
TPOHHBIX PECYPCOB MOJICPKKM HAYUYHOMN JIEATEIHHOCTH.

3aknrdyeHue

= aKuM 00pa3oM, MpeCTaBICHHBIC B IOCOOMH 3JCKTPOHHBIC pe-

CYpPChI M1 METOJIBI UX UCIIOJIb30BaHUSA B YYCOHOM IPOIECCE MOTYT

3HAYUTEIBLHO MOBBICUTH 3 (PEKTUBHOCTH 00pa30BaATEIBHBIX MPO-

IeAyp MO CaMbIM Pa3IUYHBIM HAMPaBICHUAM, GOPMHUPYS TIPH ITOM Y 00Y-

JaeMbIX ITOJIC3HBIN HAaBBIK PAOOTHI C HOBEIMU MH(DOPMAITMOHHBIMU U TEJIC-
KOMMYHUKAIIUOHHBIMHU TEXHOJIOTHUSMHU.
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