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BBepeHue

B ®epepansHom 3akoHe «O dmsmdeckor KynbType u cnopte B Poccuickon
depnepaumm » (ot 27.01.1999) B ctaTbe 6 npoaeknapupoBaHo «co3faHue eOuHoU
2ocydapcmeeHHOU cucmeMbl UHGhOPMayUOHHO20 obecrievyeHusi 8 obriacmu ¢hu3u-
yeckoU Kyrbmypbl U criopma.

YKkasaHHas 3agaya COCTABHOW 4acTbi) BXOOUT B TOCY4apPCTBEHHYH MpO-
rpammy «dnekTpoHHas Poccus» 1 degepanbHyto LeneByto nporpammy «Pa3suTne
eaunHon obpasoBaTenbHON MHpopmaLmoHHou cpeabl (2001-2005) rogbi».

C [pyroi CTOPOHbl, U3BECTHbI NMPUMEPbl YaCcTUYHOW peanu3auun CXOLHbIX
3agay B gpyrux ctpaHax. Hampumep, cdupma Netpulse Communications, Inc.
(CLLA) obbsiBMna o cBoemM HamepeHuu, HaumMHasa ¢ koHua 2003 roga, uapacxono-
BaTb $100 MNH. Ha OCHaLLEeHUE HECKOSIbKUX ThICHY MTMMHACTUYECKUX KyGoB U huUT-
HEC-LIeHTPOB TaK HaabiBaeMbiMU WHTEpHEeT-TepMUHaNamMu, BMOHTMPOBaHHbIMU B
TpeHaxepHoe obopyaoBaHue. BMecTo npuBbIYHBLIX KOHTPOMbHbIX MaHenemn ycra-
HaBNMBaIOTCA CEHCOPHbIE 3KpaHbl, KOTOpble MO3BOMSAT BECTU WHTEPaKTUBHbLIN
OMarnor c UeHTparnbHOW NporpaMMoMn, 3To AaeT BO3MOXHOCTb 3aHUMatoLWmMMEs puk-
cvpoBaTb pe3ynbTaTbl TPEHUPOBOK WM OLEHMBATb OOCTWXEHUS 3a OnpeeneHHbI
NPOMEXYTOK BpeMeHu (Hedensi, Mecsiy, rog). TpeHep Takke UMeeT AocTyn K 6ase
JaHHbIX 1 Ha ee OCHOBE CreauT 3a TOYHbIM COBMIoaeHNEM pexnma 3aHaTUn, gaet
COOTBETCTBYIOLLME PEKOMEHAALINMN.

B 3anagHoM crnopTe JOCTWKeHUst B 061acTn MHPOPMAaLMOHHBLIX TEXHOMOII
npumeHstoTcs ¢ Tokunckorn onumnuagbl 1964 roga, korga Bnepsble Obln NPUMEHEH
KomnbloTep ¢ 06bemMoM namaATn 64 kb (ans cpaBHeHUs — nonnu-aMck nMeeT oob-
em 1440 kb). AKTMBHOE MCnornb30BaHNe UHMOPMALMOHHBLIX TEXHOMOMMI B obnacTu
N3MEepEHU ABMXEHNS CMOPTCMEHOB MO3BONUIIO 3anagHbIM atneTamMm HeogHOKPaTHO
3aBOEBbLIBATb ONMMMNUICKNE Medanu. KomnbloTeEpHOE MOAENUPOBaHNE M MPOrHO3M-
poBaHME MO3BOMWIO HE TOMbKO BHECTU CYLIECTBEHHbIE KOPPEKTMBBLI B y4eOHO-
TPEHUPOBOYHbINA NPOLIECC, HO U CYLLECTBEHHO MOBMAUATbL HA OOHOBMEHUE CUCTEMbI
CMOPTUBHbBIX COOPYXXEHWUI, CHAPAO40B U aMyHULMKU. A Ha4yano 3pbl CMNOPTUBHbLIX CO-
peBHOBaHUM poboToB (¢ 1997 roga) CylleCTBEHHO BNUSAET Ha camy dunococumio
cropTa — crneunanucTbl Nony4YalT BO3MOXHOCTb MO MHOMY B3rMsHYTb HA MEXaHWU3-
Mbl MbILLEYHOW OEATENBbHOCTU, MHAYe MOAENUPOBAaTb TaKTUKO-TEXHWUYECKYI Aes-
TENbHOCTb CMOPTCMEHOB TNOAEN.

WHdopmaumnoHHbIe TexXHONornMu npeacTaBnsloT CobOOW  COBOKYMHOCTb
CpeacTB U METOLOB, KOTOpPblEe padpaboTaHbl Ha OCHOBE UCMONb30BaHWUSA COBPEMEH-
HbIX JOCTVXXEHUIN BbIMUCIIUTENBHOM N TENEKOMMYHUKALIMOHHOW TeXHUKN, obecneuun-
BalOT aBToOMaTMyeckyto obpaboTky mHdopmaumm n onTummusaumo y4ebHon n npo-
N3BOACTBEHHON AEATENBHOCTU YeroBeKa.

Apko BblpakeHHast MHpopMaTU3aLus COBPEMEHHOro obLiectsa obbsAcHAET
Heob6xoaMMoCTb Bce Goree LIMPOKOro MCMoNb30BaHUsA MHOPMALMOHHBIX U Tene-
KOMMYHWKaLMOHHbIX TEXHOMOMMIA B cdhepe hrandeckor KynbTypbl 1 cnopTa.

MHdopMaLunoHHbIe TEXHONOIMU — agmoMamu3upoeaHHbIl_rnpouyecc cbo-

pa, 06paboTkM U Mepegayy AaHHbIX C Lienbio NPou3BOACTBa MHGOpMa-
&/ LIOHHOTO NPOAYKTa — MHOPMALMM HOBOFO Ka4ecTBa O COCTOSIHWM 06b-
eKTa, npoLecca Unu SBMeHNs.

Bbicokun ypoBeHb MWHpOpMaTU3auMm npodeccuoHanbHoro obpasoBaHus
paccmaTpuBaeTca Kak obs3aTenbHoe YCnoBue NoAroTOBKM KOHKYPEHTOCMOCOOHbIX




cneumanncToB No U3MYECKON KynbType U crnopTy. Tonbko obrnagas AoCTaToOYHbIM
YPOBHEM TEXHOMOrM4EeCKon MOArOTOBAEHHOCTU U "MH(POPMALMOHHON KynbTypbl",
MOSI040M CneumanucT cnocobeH agekBaTHO AEeWCTBOBaTb B OKpyXarwollem Mmupe,
OpPUEHTMPOBATLCH B NPOGNEMHbIX CUTyaUMsX, HAaXoOUTb pauMOHanbHble cnocobbl
peLLEHNst pasnuyHbiX NpobnemM. [eAaTenbHOCTb Negarora unu TpeHepa obasaTtenb-
HO BKMYaeT B cebst aneMeHT nony4veHus, obpaboTkm uHdopmaumm u npouecc
NPUHATUS pelleHnsa AN AanbHennx OEWCTBUA Ha OCHOBE MMEKLLNXCHA AaHHbIX.
[ns npyHATMSA NpaBUMNbHOTO peLleHns Heobxoanmo obnagaTe BO3MOXHO GOMNbLLMM
o6beMom UHOpPMaLMM O paccMaTpvBaeMoM OObLEKTE; HanpuMmep, TPEHEP B Npo-
Lecce opraHv3aLun TPEHUPOBKWN OOIMKEH YYUTbIBATb OYHKLMOHANbLHOE COCTOSIHME,
ypoBeHb (h13MYECKON NOArOTOBNEHHOCTN, OCOBEHHOCTN NCUXMKX CMOPTCMEHa, na-
pameTpbl COpeBHOBATENbHOW AEATENBHOCTA U T.N.

Llenb y4ebHoro kypca "MHcopMauMoOHHble TexHomorum B usnveckomn

KynbType U cnopTte" 3aKn4aeTcsi B MOBbLILEHUM YPOBHSA Npodheccmo-

g HarbHOM MOATOTOBIIEHHOCTM M KOMMETEHTHOCTM ByayLuyx cneumanncTos

‘* no pm3n4eckon KynbType U CrMopTy Ha OCHOBE UCMONb30BaHUA B y4ebh-
: HOM NpOoLECCEe COBPEMEHHbBIX MHPOPMALIMOHHBIX TEXHOMOMMNA.

MpepnonaraeTcs, YTO NOBbILIEHWE MO3HABATENbHOW aKTUBHOCTN CTYAEHTOB,
NPOdEeCCMOHaNbLHON KOMNETEHTHOCTN BbIMYCKHUKOB BY30B (DU3NYECKOWN KYNbTypbl,
1, B LiesloM, COBEPLUEHCTBOBaHMNE nNpoLecca NoAroToBkM CrneumanncToB B obnactu
dom3nyeckoi KynbTypbl 1 cnopTa MOXeT ObiTb 06ecneveHo Npu yCnoBusX:

e oucka HOBbIX (OOPM 1 METOL0B OpraHM3auun 3aHATUN;

® 1ICNOMb30BaHNs B npouecce 0B6yYeHUss HOBbIX MH(OPMALMOHHLIX TEXHOMOrUM,
WHCTPYMEHTArNbHbLIX METOAUK N TEXHNYECKUX CPEACTB;

e pa3paboTkM cneunanbHOro NporpaMMHO-MeToauyeckoro obecrneveHunsi, opueH-
TMPOBAHHOIO Ha peLleHue cneumndunyeckux dagad caepbl HPU3NHECKOn KynbTypbl,
crnopTa 1 u3KynbTypHOro obpasoBaHus.

3apaun yvyebHoro kypca "WUHdopmaumoHHble TexHonorun B cdmsnye-
CKOW KynbType 1 crnopTte™:

1. obecneunTtb hopmMmpoBaHMe y CTYAEHTOB 3HAHWI, HABbLIKOB U YMEHUI pa-
60Tbl Ha KOMMbIOTEPE;

2. cnocobcTBoBaTh (POPMUPOBAHMIO Yy CTYOAEHTOB YMEHWIM U HaBblKOB MO
cbopy, xpaHeHuto, 0bpaboTke, aHanM3y 1 nepegadve pasHoobpasHon MHdopmaLmm
C WCMNOMNb30BaHWEM COBPEMEHHbIX WMH(OPMALMOHHBIX U TEeNeKOMMYHUKaLMOHHBLIX
TEXHOMOTUN;

3. obecneunTb hopmmnpoBaHMe y CTYAEHTOB YMEHWUIN U HaBbIKOB MO UCMOSb-
30BaHNI0 MHOPMALIMOHHBIX TEXHOMOMMI NS pelleHns y4ebHbix, nuccnegosarenb-
CKMX 1 NpodheccrmoHanbHO-NpUKNaaHblx 3agay;

4. cnocobcTBOBaTh OBMAAEHUIO CTyAEHTaMW aBTOMAaTU3VPOBaHHLIMWU METO-
AaMN KOMMNEKCHOW OLEHKN U MOHWTOPWUHIa COCTOSIHUSI YernoBeka, aBToMaTn3npo-
BaHHbIX METOAO0B NCUXOMOrMYECKOn U OYHKLMOHANbHOW AMarHOCTUKM, KOMMblOTe-
PU3VMPOBaHHbIX TPEHaXepPHO-ANarHOCTUYECKUX CTEHOOB, a Takke MeTogamu UMU-
TaLMOHHOIO (KOMMNbIOTEPHOrO) MOAENUPOBaHUS M NPOrHO3NPOBaHWS, NNaHUPoBa-
HMSA 1 NPOrPaMMMpPOBaHUSA TPEHNPOBOYHOIO NpoLiecca CNOPTCMEHOB;

5. cnocobcTBoBaTh POPMUPOBAHMIO Y CTYAEHTOB MHTEpeca M NoTpebHocTH
B YrnybneHHoM u3yyeHun MHMOPMALMOHHbBIX TEXHOMOIMNI, BbICOKOMY YPOBHIO OB-




nageHns MexgucuuninMHapHbIMU 3HaHUAMU U YMEHUSMM, NOBbIWEHWUIO npodec-
CMOHarbHOM KOMMETEHTHOCTMU.

OBnapeHve nporpammHbIM mMatepuanom no gucumnnunHe «WHdbopmaumnon-
Hble TexHomornm B U3MYECKON KyrnbType W CrnopTe», Ha 3aBeplualollen crtagum
0oby4eHns B By3e, KOra yxe M3y4yeHo M NponaeHo OONbLUMHCTBO NPOMNPYOLLMX
OVCUMNNVH, MO3BOMSET CTYAEHTY MpakKTUYecKkn cpasdy MPUMEHUTb 3TW 3HaHWSA B
y4ebHOM 1 Hay4yHOWN AesATenbHOCTU. B yacTHOCTW, HanucaHue u 3awuTta Ksanudgu-
KaLMOoHHON paboTbl KaYECTBEHHO U3MEHSIIOTCS, €CMN CTYAEHT AOCTAaTOMHO yBEpeH-
HO oBnagen npegnaraeMbiM 06bEMOM 3HAHWIA.

MecTto y4yeb6Horo kypca «MiHopmaLMOHHbIE TEXHOJOIMMU B
cdonsmnyeckomn KynbType U cnopte» B npodeccuoHanbLHON
NoAroToBKe BbIMYCKHMKA

B TpeboBaHuAx k 06s3aTeNbHOMY MUHUMYMY COAEp)KaHUA OCHOBHOM obpa-
30BaTeNbHOM Nporpammbl [OCyaapcTBEHHOro 06pa3oBaTenbHOr0 CTaHAapTa BbiC-
wero npodgeccmoHansHoro obpa3oBaHus cneyvanucTa no cneuvansHoctn 022300
dmsunyeckas kynbTypa u cnopt (2000) B umcne obieobpasoBaTenbHbIX AUCUMMIUH
denepanbHOro KOMMOHeHTa ykasaHa avcuunnuHa OrNa.®.15 UHdopmaumoHHbIe
TexHonorum B M3NMYECcKOM KynbType W crnopTe U ee Creaylolye OCHOBHble
pasgensbl: 1. MOHATUS 1 NpeanockIku pasBUTUS MHMOPMaLMOHHOIO obecneveHuns
dumanyeckon KynbTypbl W  CropTa, MOAENUMPOBaHME W MPOrHO3MpOBaHUE.
2. MatemaTtunsaums 3HaHUn MO PU3NYECKON KynbType WU CMOPTMBHOW TPEHUPOBKWU.
3. dopmanbHOe onMcaHne 3aKOHOMEPHOCTEN, CyLLECTBYHOLLMX B (DU3NHECKON KyIb-
Type 1 cnoprTe.

Mo YuebHomy nnany CI16 NY®K um. MN.®. Nlecradpta gucumnnuuHa «Hdop-
MauUOHHbIe TexHonormm B (U3MYECKON KynbType M crnopTe» npenogaercs Ans
cneuuanucToB (cneuvanusaums 022300 - dusnyeckaa KynbTypa U crnopt), oby-
Yarowmxes no gHeBHoW hopme oby4yeHus, Ha 7 cemecTpe. Ha ee ocBoeHne oTnyc-
kaetcsa 90 yacoB, 13 KOTOPbIX 12 YacOB — NEKLUNOHHbIE 3aHATUSA, 22 Yaca — NpaKTu-
yeckue, 4 Yaca — nHamBuayanbHble, 50 YacoB — OTBeAEHbl HA CaMOCTOSATENbHbIE
3aHATUSA CTydeHTa 1 2 Yyaca — Ha 3a4eT.

Mcxoass u3 12 yacoB, OTBEAEHHbLIX Ha JEKLUMOHHbIE 3aHATUSA, HaCTOSILUNA
3MEKTPOHHbIN y4ebHMK cocTouT U3 6 pasgenos. Matepuan Kaxgoro pasgena npe-
nodaeTcs B TeYeHue 2 akageMUYecknx 4acos.

Pasgen 1 nocssleH MHPOPMALMOHHBIM CUCTEMaM, UX ONpedeneHuno, onu-
caHuto asontoumm UIC B CCCP - PO, npoueccam B UC, Bo3amoxHocTsaMm UC, oxu-
naemomy adpdekTy ot BHeapeHus NC, cTpykType n knaccudmkauum NC.

Pasgen 2 paccmaTpuBaeT OCHOBHbIE MOMOXEHUS MHPOPMALMOHHBIX TEXHO-
Norui: ux onpeaenexHne, cpeacTsa, NPYHUMMLI, 3BOMOLUUS, BMMAHME Ha OOLLECTBO.

Paspen 3 nocesleH knaccudumkaumm MHHOPMaLMOHHBIX cucTem B unsmye-
CKOW KynbType 1 cropTe.

Pa3pen 4 onucblBaeT BO3MOXHOCTW, METOAbl M CPEACTBA KOMMbIOTEPHOW
OVarHocTukn B on3nYeckon KyneType v cnopte. B pamkax HacTosiwen Tembl pac-
CMaTpVBalOTCA TakvMe BOMPOCHI KaK, 6a3bl AaHHbIX U 6a3bl 3HAHWIN; METOAbI PErUCT-
pauun curHanoB B pm3nyeckon KynbType U criopTe: AaTyvky 1 annapaTtypa; MeTo-
Obl KOMNbIOTEPHON AMarHOCTUKN B (HU3NYECKON KyNbType U CnopTe: KapAanmoTecTbl;
TENMNOBM3NOHHaA AMAarHoCTMKA; ANEKTPONYHKTYPHbIE MeToAbl ANarHOCTUKU (DYHK-
LMOHanbHbIX CUCTEM CMIOPTCMEHOB; METOZ, ra3opa3psgHoON BU3yanu3aumu.




Pa3pen 5 nocBsileH M3y4yeHW0 M MOAENUPOBaHWIO ABWXEHWNA YeroBeka
cpeactBamn UT. 3gecb paccmoTpeHbl: 3D-rpadmyeckme metoabl B MOLTOTOBKE
CMNOPTCMEHOB; OMTUKOANEKTPOHHbIE METOAbI U3MEPEHUSA ABMKEHMIN YenoBeka (3D—
CKaHMPOBaHWE); MoAenMpoBaHue ABUraTenbHON AeATenbHOCTU YernoBeka u pobo-
TOTEXHUKA; 3NEKTPOHHbIE NPOTE3bl U 3KOCKENETHI.

Paspen 6 3HakOMUT CTYAEHTOB C HOBEMLLUMMW OAOCTUXKEHUSMU HAyKn U Tex-
HUKN - UH(POPMALMOHHOW CUCTEMON B (DM3UYECKON KynbType U CrnopTe Ha aTane
CnopTuBHON TpeHupoBkM. OnuckiBaeTca cTpykTypa CnopTtHdopmCucremsl Elec-
tronic Gymnasium.

Mo YuebHomy nnaHy CI16 NY®K um. MN.®. Necradta gucumnnuHa «Hdop-
MaUWOHHbIEe TEeXHONOrMn B h13MYECKON KynbType M crnopTex» npenogaetcsd B pas-
Aene OucumnnuHbl 1 Kypcbl NO BbIOGOPY CTyAeHTa YCTaHOBMEHHbIE BY3OM W AMS
6akanaBpoB (HanpaeneHne 521900 - Pusmyeckas KynbTypa), obyyaroLumxcs no
OHeBHOW hopMe obyyeHus Ha 7 cemecTpe.

Ha ee ocBoeHue otnyckaeTca 40 4acoB, 13 KOTOPbIX 8 YaCOB — NEKUMOHHbIE
3aHaTus, 10 yaca — npaktnyeckne, 20 YyacoB — OTBEeAEHbl Ha CaMOCTOATENbHbIE
3aHATUS CTydeHTa M 2 Yyaca — Ha 3a4eT.

Mcxopsa m3 Toro, YTO Ha NEKUMOHHbIE 3aHATUSI Ans GakanaBpoB OTBOAMTCA
Ha 4 yaca MeHbLlue, YeM Ans cneunanucToB, TeMbl 5 1 6 NnepeHocsaTcs, COOTBETCT-
BEHHO Ha Maructpartypy (HanpaeneHue 521900 - dusunyeckas KynbTypa), rae yka-
3aHHbIM MaTepuan MOXeT npenogaBaTbCsl B pamkax nubo amcumnnuHel AHM.03
«KomnbloTepHble TexHonmormm B Hayke M obpas3oBaHMM B OTpacnu u3nMyeckon
KynbTypbl 1 crnopTay», NnMbo aHHOTUPOBAHHOW MarucTepckon nporpammbl 521907
«HopMaLmMoHHbIE TEXHOMOTNK B (ON3NYECKON KynbType 1 CnopTe».

Kypc «MHdopMaunoHHble TexHonormm B U3MYECKON KynbType U cropTe»
SIBNAETCS, B ONPEAENEHHON CTENEHMW, NPOAOIKEHNEM AuCUUNNNHLI «HdbopmaTu-
Ka» npenogaBaemon Ha 1 kypce. Bcneacrtene anvtensHoOro nepepbisa Mexay usy-
YEeHWEM YKasaHHbIX AUCUMNAVH nepeq npoxoxaeHneMm «MH(OpMaLUMOHHbIX TEXHO-
NOrNNA...» CTyAeHTaM HacToATeNbHO TpebyeTcs CaMOCTOATENbHO MOBTOPUTL KypC
MHdopmaTtukm ¢ y4eToM HOBEWLINX OCTUXEHWUI B @aHHOW obnacTu.

ABTOp GnarogapuT 3a HEOLEHVMMYHO MOMOLLb B HAMMCAHUWM HaCTOSALLEro no-
cobusa npodeccopa A.B. CamcoHoOBY (3aB. kadheapor 6uomexanunkn CroryoK mm.
.. Jlecracdta) 3a pefakTMpOBaHNE U COBEThbI B KOHLENTYyanbHOM peLUeHnn psaa
BOnpocoB; npodeccopa B.A. [toka (3aB. kadeapon MHpopmMaTuKM 1 ynpasneHus B
mMeauumHckux cuctemax Cre MATO) 3a psig npodeccroHanbHbIX pekoMeHaauni
nobesHoe npefocTaBrieHne OrpOMHONO KONMYecTBa MpakTUYeckoro matepuana; a
Takke A.U. BepanyeBckoro (npenogasatens kadenpbl meHegkmeHTa ClMo MNYOK
um. M.O. Jlecradpta) 3a npocheccnoHanbHy NOMOLLL B paspelleHnn psiga Teope-
TUYECKMX U MpakTnyecknx BonpocoB. Ocobble cnoBa GrarogapHOCTV 3a nNpepoc-
TaBMeHHbIe YHWKarbHble MaTepuansl M3 06nactv MHOPMALMOHHBIX TEXHOIOMMN,
aBTOp MPUHOCKT MonkoBHUKY HoBukoBy A.B. - Hay4HOMy coTpyaHuKy otaena du-
3uyeckon nogrotoBku LieHTpa nogrotoBkn kocmoHaBToB uM. KO.A. MarapuHa.

M.A. BopoHoB




Pazpgen 1. UH¢popmMmaLMOHHbIE cucTeMbl

CodepixaHue pa3dena: OnpedernieHue UHGOPMAaUUOHHLIX CUCMEM, pa3su-
mue UH@opMayuoHHbIx cucmem 8 CCCP-P®, npoueccbl 8 UHGOPMaUUOHHbIX
cucmemax, 803MOXHOCMU UHGDOPMaUUOHHbIX cucmeM, oxudaembll agpghekm om
8HEOPEHUSs UHGOPMaUUOHHBIX cucmeM, Ux cmpyKmypa u Knaccughukayuu.

Mon cuctemom (OT rpey. systema - Lenoe, COCTaBMEHHOE U3 YacTeu; Co-
eOUHEeHVe) MOHMMAKT MHOXECTBO 3IEMEHTOB, HAaXOAALUMXCH B OTHOLLEHMSAX U CBS-
39X ApYr C OpYroM, KoTopble 06pa3yoT onpeaenéHHyH LienoCTHOCTb, EAUHCTBO.

YTo kacaeTcs puandeckor KynbTypbl U criopTa, TO 34eCb, B KOHTEKCTE Ha-
CTOSILLIEr0 3MEKTPOHHOro y4yebHUKa, YMECTHO rOBOPUTb O CUCTEMe «4YerioBEeK U
MaluuHay, KoTopasi COCTOUT M3 YeroBeka-onepaTopa (Mnu rpynnbl OnepaTopoB) 1
MaLUMHBI (COBOKYMHOCTW TEXHUYECKMX W MPOrpaMMHbIX CPeACTB), NOCPeaCTBOM
KOTOPOW OH(OHM) OCYLLECTBNAET(t0T) TPYAOBYH AEATENbHOCTb, CBSA3@HHYK C MpO-
M3BOACTBOM MaTepuarbHbIX LIEHHOCTEW, ynpaBiieHneM, o6paboTkom MHdopmMa-
umm u 1.0. CoyeTtaHue cnocobHOCTEN YeroBeka M BO3MOXHOCTEM MalUMHbI (Mnv
COBOKYMHOCTM TEXHUYECKUX U NPOrpaMMHbIX CPEACTB) CYLUECTBEHHO MOBbILLAET
3(pheKTMBHOCTL YNpaBneHus, Hanpumep, y4ebHO-TPEHMPOBOYHbLIM NMPOLLECCOM.

Jlea ocHo8HbIX 8apuaHma pacripedeneHus yHKUUU mexady ornepamopom U
mexHuU4YyeckumMu cpedcmeamu:

1) «napannenbHbIV» - YenoBeK BbINOMHAET TOMbKO onepaumy KOHTpons 3a
MaLUNHHBIM NMPOLECCOM pELLEHMS 3a4ayv U YTBEPXKAAET PeLLEHUE;

2) «nocregoBaTenbHbINY («MOLIAroBbIN») - YacTb OMNepauvi BbIMOSHAETCS
YEernoBEKOM M MaLUMHOW COBMECTHO, MHAYe peLLEHUE HE MOXET ObITb NOMyYEeHO.

BbigensT cnegylouive NATb OCHOBHBLIX KITACCOB CUCTEM, B KOTOPbIX Ye-
NOBEK:

1) HEeNocpeacTBEHHO BKMOYEH B TEXHOMOrMYECckui npouecc u, pabotas B
OCHOBHOM B peXume HeMeArieHHOro obcnyxmnsaHus, coBepLliaeT npeMMyLLecTBeH-
HO ynpasnsioLwme OeNCTBUS, PYKOBOACTBYSACH NMPU 3TOM MHCTPYKLUSAMM, codepxa-
LWMMU, KaK NpaBuIio, NOYTU MOSHbLIN HAOOP BO3MOXHbIX CUTyaUMUA U pelleHni (Ha-
npumep, TPeHep, CNOPTCMEH, Cyabs U T.M.);

2) AaBnsieTca onepaTopom-HabniogaTtenem wnuM KOHTponépom (Hampumep,
CyAbsi, NpenogasaTternb By3a 1 np.);

3) BbINOnHAET  hyHKUMM  onepaTtopa-MaHuUnynsTopa, OCYLUECTBASIOLWErO
ynpaBneHume pobotamu, MaHUNynaTopamu, MallMHaMm - YCUNUTENSIMU MbILLEYHOW
3HEpPrumn YernoBeka;

4) BbICTYNaeT B pOnu onepaTopa-uccrefosartens (HayydHble nccrneaoBaHus);

5) ocyllectBnseT OedaTenbHOCTb OnepaTopa-pykoBoauTensa (onepatopsl,
NPUHMMalLLMEe OTBETCTBEHHbIE peLUeHWs: Hanpumep U3KyNbTYPHO-CMOPTUBHON
opraHusauuu, TpeHep v np.).

B cuctemax 2, 4 n 5-ro knaccoB onepaTtop MOXeT paboTaTb B pexume
«Ananora» ¢ MallVHOW, NpU KOTOPOM peLLeHre 3aadyn peanuayeTcs YeNoBEKOM U
MaLUNHOWM NOOYEPEQHO.




OcHoOBHasi TPyAHOCTb U3Y4YEHWNsI CUCTEMbI K4ENOBEK U MaLUUHa» COCTOUT B
HeobxoanMocTn obbeanHeHns (B eQMHOM KOMMNIEKCe) NCCrneaoBaHNM, OTHOCALLMX-
CA K pasHbIM 06nacTam Hayku (K u3nMonorumn, NHXEHEePHON NCUXOMOrnM, 3ProHo-
Muke, KnbepHeTuke u Ap.), KOTOpble pa3nuyalTca No MeToAam MUCCnefoBaHus 1
Nosb3yrTCA Pa3HON TEPMUHOMOTUEN.

B nHdopmaTuke cyLecTByeT MHOXECTBO CUCTEM, Hanpumep, Tak MOXeT Ha-
3bIBaTbCA annapaTHas YacTb KOMMbIOTEpa, UMW JNokanbHas CeTb KOMMNbIOTEPOB B
dupme. Ho B ob6Liem Buge...

MHdopMaLnoHHbIe cUcTeMbl — 3TO B3aMMOCBSA3aHHasi COBOKYMHOCTb MepCo-
Hana, cpeacTB U MEeToOOB, MCMNOMb3yeMbIX AMNS MOMyYeHUs, XpaHeHus,
06paboTkn 1 Bblgaum MHopMaUuM B MHTEpecax AOCTMKEHUSA MOCTaB-
JIEHHOW Uenu.

PasButune nHcgopmaumoHHbix cuctem B CCCP+P®

Mepwopg KoHuenumsa nc- Buag C Llenb ncnonb3oBaHus
Nonb30BaHNs UHA. nc
HOo 1960 | BymaxHbin noTok NC o06paboTku pacyeTHbIX CokpalleHne BpeMeHu
pacyeTHbIX JOKY- [OKYMEHTOB 06paboTkn AOKYMEHTOB
MEHTOB
1960-1970 | MoproToBka oTyeToB| YnpasneHyeckue VIC ans CokpalleHne BpeMeHU
NPOU3BOACTBEHHON UHA. NoAroTOBKMN OTHETOB.
1970-1980 | YnpaBneH4yeckuin MC nopaepxku npuHATUA MporHosupoBaHue.
KOHTPOMb peanusa- | peLueHuii
umn WNC ans BbicLuero 3BeHa
ynpasneHusi
1980-2000 | UHdopm.-cTpaTe- Otpacnesbie NC (FeolH- KoHKypeHTOCnoCoBHOCTH|
rMYeckumn pecypc, dopmCuncremsl, CnopmUH- opraHusauum
obecneunBawLnm ¢gpopmCucmemnbi), ABTOMATU-
NPeMMYLLIECTBO. 31poBaHHbIe 0hUChHI.

Mpoueccbl B MHdopmMaunoHHbIX cuctemax: 1. BeBog wHdopmauum ot
BHELLUHWX U BHYTPEHHUX NCTOYHUKOB; 2. ob6paboTka MHopMaLun 1 npeacTaBneHne
B yoobHom Buge; 3. BbiBO4 MHpopMauun ans notpebutens (nepcoHan vHdopma-
LUMOHHON CUCTEMbI UMK Apyras MHOPMaUMOHHasa cuctema); 4. nepBMYHOE NPUHSA-
THE peLleHns (YeNOBEKOM UNM MaluvHoW); 5. obpaTHas cBs3b; 6. BTOPUYHOE (OKOH-
YyaTenbHOE) NPUHATME PELLEHUS YENOBEKOM.

CBouncTBa MH(OPMAaLMOHHbIX cucTeM: a) nobas MHPOpPMaLUMOHHas cuc-
Tema MOXeT ObITb NOCTPOEHa, NOABEPrHyTa aHanuay, ynpaensiema Ha OCHoBe 00-
LMX MPUHLMMOB NOCTPOEHUs cucteM; 6) nHchopmaumoHHasa cuctema SBnseTcs au-
HaMW4HOW U pasBMBAIOLLENCS; B) NPU MOCTPOEHUN MHMOPMALMOHHLIX CUCTEM WC-
Nonb3yT cuCmMeMHbIU Mo0x00d; ) BbIXOAHOW NpogyKumen MHDOPMaLMOHHON Cuc-
TeMbl ABMSETCA WHMOPMAaUWs, Ha OCHOBE KOTOPOW MPWHUMAKOTCH peLUeHWS;
) UHOPMALIMOHHYK CUCTEMY CriefyeT MOHUMAaTb Kak YeroBeKO-MalUMHHYI0 CUC-
Temy 06paboTkM HdOpMaLUK.

Bo3amoxHocTu MH(OPMaLIMOHHbIX cuctem onpenensTcs:
1. CTPYKTYPMPOBAHHOCTLIO peLlaeMbIX 3afay; 2. YpOBHEM MEpapXvMU MPUHSITUS pe-
WweHus, 3. dyHKUMEn peluaemol 3agayu; 4. gudom ucronb3yemol UHOopMayUOH-
HOU mexHosioauu.




Oxupaembin 3chcpekT OT BHeAPEHUSA UHAOPMALMOHHOW CUCTEMBI: @) MOUCK
paumoHanbHbIX BapuUaHTOB peLueHns 3agad; 0) akoHOMUSA CpeacTB (MOACKUX, Bpe-
MEHHbIX, MaTepuarnbHbiX) Ha pelueHve 3agad; B) obecneyeHue [OCTOBEPHOCTU
nHopMaLmK; r) 3anucb Ha KOMMaKTHble HocuTenu UHopMaLmy;
[) COBEpLUEHCTBOBaHNE CTPYKTYPbl MHOPMAaLMOHHBIX NMOTOKOB M CUCTEMbI [OKY-
MEHTOODOpOTa;  €) yMEeHblleHMe  3aTpaT Ha  JKCniyatauumi  pecypcos;
X) YMEHbLLEHMe 3aTpaT Ha NpOW3BOLCTBO TOBAPOB W YCMYr; 3) MPeAocTaBrieHne
noTpebunTensM YHWKanbHbIX YCMyr; W) OTbICKAHWE HOBbIX PbIHOYHBIX  HULL;
K) npmBA3Kka K dMpme nokynatenen u nocTaBLUMKOB 3a CYET rMOKOoW LLieHOBOW nonu-
TUKM (CKMAKK, yCnyru, np.).

CTpykTypa MHOPMaLMOHHOW CUCTEMbI

Tunbi o6ecnequearouwjux nodcucmem. CTPYKTYpy UHGOPMALMOHHON CUC-
TeMbl COCTaBNSAET COBOKYMHOCTb OTAENbHbIX €e YacTew, HasbiBaeMbIx Mogcucre-
mamu. MNogcuctema - 3TO YacTb CUCTEMBI, BblAENEHHas No Kakomy-nnbo npusHaky.
Ob6Lwyto CTPYKTYPY MHAOPMAaLMOHHOM CUCTEMbI MOXHO paccmaTpuBaTb Kak COBO-
KYNHOCTb MOACUCTEM HE3aBMCMMO OT cdpepbl MpUMeHeHus. B aTom cnyyae roBopaTt
0 CmpyKmMypHOM fpu3Hake Kiaccugukayuu, a NoacMcTeMbl Ha3biBaloT obecne-
ynBawoWwmmMmn. Takum obpas3oM, CTpyKTypa Mnobon MHOPMAaLMOHHON CUCTEMbI MO-
XeT 6bITb NpeAcTaBneHa COBOKYNHOCTLIO obecneynBatolmx nogcuctem (puc. 1.1).
Cpeaun obecneunBaroLLMX NOACUCTEM OObIYHO BbIAENST UMHAOPMALIMOHHOE, TeX-
HMYyeckoe, MaTremaTuyeckoe, NpPorpaMMHoOe, OpraHu3auMoHHOE M MpaBoBoe obec-
neyeHue.

MHdopMaLmoHHoe obecneyeHne — COBOKYMHOCTb €AMHOM CUCTEMbI Khac-
cuduKaLmMm 1n KoanpoBaHusa WHopMauun, YHUMOULUPOBAHHBLIX CUCTEM
[OOKYMEHTaLMN, CXeM WMH(OPMaLMOHHBIX MOTOKOB, LMPKYNUPYIOWNUX B
opraHusaumu, a Takke METOLOMOMMS MOCTPOEHUS 6a3 AaHHbIX.

HasHaueHne nogcuctembl MHMOPMaLMOHHOrO obecnevyeHuss CocTouT B
CBOEBpPEMEHHOM (hOPMUPOBaHUM U Bblgaye [OCTOBEPHON MHpopmauun Ans npu-
HATUS YNpaBNEeHYeCKNX PELUEHUN.

TexHABacKDe
ofecneyeHue

Wudwopmaunonsoe
ofecnedenne

Huchopmrauy
THCTEMA

Opra LMOHHDS
oSacnsqaHne

MpascBoe .
oBecnaqveHHe

Puc.1.1. CtpykTypa MHPOPMaLMOHHOM CUCTEMbI
KaK COBOKYMHOCTb 0becneumnsaroLLmx noacmctemM

Mporpamm-Hoe
cbecneqsHne

YHUMUMPOBaHHbIE CUCTEMbI JOKYMEHTALMM CO3[AITCH Ha rOCYyAapCTBEH-
HOM, pecnyb6rMKaHCKOM, OTPAcneBOM W pervoHanbHOM YpoBHSX. [MaBHasi Lenb —
310 obecneyeHne ConocTaBUMOCTH NokasaTtenen pas3nuyHbix cep obLLeCTBEHHOro
npoussoacTea. PaspaboTaHbl cTaHaapThl, rae ycTaHaBnuBaTCA Tpe6oBaHUS:
e K YHUULUMPOBAHHBIM CUCTEMAM JOKYMEHTaLUW;
e K YHU(UUMPOBAHHBLIM (DOPMaM JOKYMEHTOB pasnuyHbIX YPOBHEN yNpaBrneHus;




® K COCTaBY M CTPYKTYp€E PEKBM3NTOB U MOKa3aTenewn;
e K MOpsiaKy BHeAPEHUs, BedeHNs U perncTpaumm yHUnUMpoBaHHbIX hopM AOKy-
MEHTOB.

OpHako, HECMOTPS Ha CyLLEeCTBOBaHUE YHUMPULMPOBAHHOW CUCTEMbI OOKY-
MeHTaumm, npu obcrnegoBaHn 60MbLUMHCTBA OpraHM3aLii MOCTOSAHHO BbISBNSETCS
Lenblil KOMMEKC TUMUYHBIX HEAOCTaTKOB:

e ype3BblyariHO 6onbLIon 06bEM [OKYMEHTOB Ans Ppy4HON o6paboTku;

e O[HW 1 Te Xe MokasaTenu YacTo AybnmpytoTcsa B pa3HblX JOKYMEHTaXx;

e paboTta ¢ 60MbWNM KONNYECTBOM AOKYMEHTOB OTBMEKaeT CneunanictoB OT pe-
LLEHNSI HEMOCPEACTBEHHbIX 3a4ay;

® VIMEIoTCA NoKasaTenu, KoTopble CO34alTCH, HO He UCNOMb3YTCH, U Ap.

MoaTomy ycTpaHeHve yka3aHHbIX He4OCTaTKOB SBMSETCA O4HOW U3 3ajad,
CTOSALLMX NPU CO3A4aHMN NHPOPMALIMOHHOIO 0GecneyeHust.

Cxembl MH(POPMALMOHHbBIX MOTOKOB OTpaarT MapLUpyTbl ABUXEHUS WH-
dopmaummn n ee obbeMbl, MeCTa BO3HWKHOBEHUSI MEPBUYHON MHAOPMALMKU U UC-
MoNb30BaHWA pe3ynbTaTHON MHdOopMauuK. 3a c4YeT aHanm3a CTPYKTYpbl MOA0OHbIX
CXEM MOXHO BblpaboTaTe Mepbl NO COBEPLLUEHCTBOBAHUIO BCEW CUCTEMbI yNpaBne-
HUSA.

TexHu4eckoe obecrneyeHuUe — 3TO KOMMIEKC TEXHUYECKMX cpeacTs, npegHa-
"y 3HA4YeHHbIX Ond paGOTbI NC, a Takke COOTBETCTBYHOLWadA AOKYMEeHTauuna
X Ha 3TU cpeacTBa U TEXHOJIOTMYeCKmne npoLecchbl.

Kowmnnekc mexHuyeckux cpedcTB COCTaBMAOT:
e KOMMNbKOTEPLI MOOLIX MOoAeNew;
e yCTpoucTBa cbopa, HakonneHusi, obpaboTkn, nepeaayun 1 BbiBoga MHPOpMaLnm;
e YCTPOWCTBA Nepefayv AaHHbIX U MTMHWUIA CBA3W;
® OPITEXHMKA U YCTPOWCTBA aBTOMATUYECKOro Cbema MHhopMaLmu;
e 3KCMNNyaTauMOHHbIE MaTepuansl 1 ap.

HokymeHmauyuel ohopMnAlTCA NpeaBapuUTENnbHbIA BbIOOP TEXHUYECKUX
CPEACTB, OpraHuM3auus Mx SKCniyaTauumu, TEXHOMOrMYeckuin npouecc obpaboTku
[aHHbIX, TeXHoNormyeckoe ocHaleHue. [JOKyMEHTaLMI MOXHO YCMOBHO pasfe-
NWTb Ha TpW rpynnbl:

o OOLLIECMCTEMHYHO, BKIOYAIOLLYIO FOCYAapCTBEHHbIE U OTpacrieBble CTaHAapThbl NO
TeXHMYEeCKoMy 0becneyeHunto;

e CreunanuavpoBaHHYyl, COOEPXKALLYI0 KOMMMIEKC METOAUK MO BCEM 3Tanam pas-
paboTku TexHMyeckoro obecneveHus;

e HOPMAaTUBHO-CMPaBOYHYIO, UCTIOMb3YEMYIO NPY BbIMNOIHEHNM Pac4eTOB MO TEXHW-
YeckoMmy obecrneyeHuto.

Mamemamuyeckoe u npo2pammHoe obecrieyeHuUe — COBOKYMNHOCTb Mate-

MaTU4YeCKUX MeToAoB, MOAEenel, anropuTMoB U MporpamMm Ans peanu-
W\ 3auum Leneit v 3aaa4 HAOPMALIMOHHON CHCTEMBI, @ TaKKe HOPMasbHO-
ro bYHKLIMOHMPOBAHUSA KOMMMeKca TeXHUYECKUX CPE/CTB.

K cpeactBam mamemamu4ecKko20 obecrieyeHusi OTHOCATCS:
e CcpeacTBa MoadennpoBaHUA NpoLeccoB ynpaBieHnd,




e TUMOBblE 3a4a4un ynpaBlieHUs,
e MeToAbl MaTeEMaTMYEeCKOro NpPOrpaMMUMPOBAHUS, MaTEMaTUYECKOW CTaTUCTUKWU,
TEOpMU MaccoBOro 06CnyXMBaHns n ap.
B coctaB npozpammHo2o obecrneyeHusi BXOAAT obLecMcTeMHbIE U cneuun-
anbHble NporpaMMHbIe NPOoAYKThI, @ Takke TeEXHUYecKad OOKYMeHTauuna.

OpzaHu3ayuoHHoe obecrneyeHue — COBOKYMHOCTb METOLOB U CPEACTB, per-

NaMeHTMPYIOLLMX B3aMMOAENCTBME YernoBeKa N MallHbl - PAGOTHUKOB C
|| TEXHUYECKMMU CPEACTBaMM M Mexay coboil B mpouecce paspaboTkv u
3KCMnyaTaLumm MHHOPMAaLIMOHHON CUCTEMBI.

OpraHusaunoHHoe obecnedyeHne peanuayeT criegyowme QyHKUmK:

e aHanu3 CyLLeCTBYIOLIEN CUCTEMbI YNpaBMEeHUs opraHusauuein, roe 6yder uc-
nonb3oBaTbest VIC, 1 BbisiBNeHVe 3aaad, noanexalimx asTomatusaumm;

e MOArOTOBKY 3a4ay K PELUEHU0 Ha KOMMbITEPe, BKIOYAs TEXHUYECKOE 3adaHue
Ha npoekTupoBaHue MC 1 TEXHUKO-3KOHOMMYECKoe 0BoCHOBaHUe ee adhdeKTHB-
HOCTHU;

e pa3paboTKy ynpaBnEHYECKUX PELUEHU MO COCTaBy W CTPYKType OpraHv3auuu,
METOAOMOMMM peLleHnst 3afad, HanpaBrieHHbIX Ha MNoBbIeHNe 3EKTUBHOCTM
CUCTEMbI YNPaBREHNS.

lMpaeoeoe ob6ecreyeHue — COBOKYMHOCTb MPaBOBLIX HOPM, OMpeaensoLMx
co3faHuve, pPUONYECKUN CTaTyC U (PYHKLMOHMPOBaHNE VUH(OPMAaLMOH-
k HbIX CUCTEM, PErnamMeHTUPYLMX MOPSAOK MonyvyeHus, npeobpasosa-
HUA 1 UCNOMNL30RAHUA MHoDMALIMA.

maBHOW Lenblo NMpaBOBOro obecneveHus SBMNSETCS YKpenrneHne 3akoHHO-
ctn. B coctaB npaBoBoro obecrneyeHuss BXOASAT 3aKOHbI, yKasbl, MOCTAHOBNEHUS
roCyAapCTBEHHbIX OpraHoB BMacTW, NMpuKasbl, MUHCTPYKLUMWN 1 OpYyre HOPMaTuBHbIE
AOKYMEHTbl MMHUCTEPCTB, BEAOMCTB, OpraHu3auuin, MecTHbIX opraHoB BrnacTu. B
NMpaBoBOM OOECMEYEHNM MOXHO BblAENUTb OOLLYI Y4acTb, pPerynupyoLlyo yHk-
LMoHMpOBaHWe Niobovi MHPOPMALIMOHHONM CUCTEMbI, U FOKanbHYH 4acTb, perynu-
pytoLLyto (PYHKLMOHMPOBAHUE KOHKPETHON cucTembl. lpaBoBoe obecneveHve aTa-
noB OYHKLNOHUPOBaHNS MHDOPMALIMOHHON CUCTEMBI BKIIOYAET:

e CTaTyC MHPOPMALIMOHHOWN CUCTEMBI;

e npaea, 06593aHHOCTM U OTBETCTBEHHOCTb MEPCOHana;

e paBoOBbIE MONOXEHWNS OTAENbHbIX BUAOB NpoLecca yrnpaBneHus;
e MOPSAOK CO34aHNSA U UCMOMb30BaHUS MHcpopMaumn 1 ap.

Knaccudukaumm nHpopmaunMoHHbIX CUCTEM.

1. o npusHaky cmpykmypupogsaHHocmu (ghopmanu3oeaHHocmu) 3adadu.
CTpyKTypupOBaHHble (opmanuayemble), HECTPYKTYPUPOBAHHbIE, YaCTUYHO CTPYK-
TYPUPOBaHHbIE.

2. Mo ¢yHKyuoHanbHoMy rnpu3Haky. [pon3BOACTBEHHas, MapKeTMHroBas,
dmHaHcoBas, kagpoBasi.

3. o yposHiwo ynpasneHusi. CTpaterndeckuii (NepcrneKkTUBHbIN), YHKLMO-
HanbHbIV (TEKYLLNIA), onepaTUBHbINA.

4. Mo cmeneHu asmomamusayuu. PyyHble, aBTOMaTuyeckue, aBTomaTnau-
pOBaHHbIE.

5. Mo xapakmepy ucrionb308aHusi UHg. VIHdopmaunoHHO-nonckosble. WH-
dhopmaLmoHHO-peLLatoLme. Ynpaensawwme, CoBeTtyowme.




6. o cepepe npumereHus. UC ynpaBneHus opratusaumen. IC ynpaeneHus
TexHomnornyeckumn npoueccamu. MIC aBTOMaTM3NPOBAHHOIO MPOEKTUPOBAHMS
(CATP). KopniopaTusHble NC

TNuteparypa:
1. 3uHyeHko, B.IN. Cuctema «yenoek u mawmHay / B.I1. 3uHyeHko, B.M. MyHunos;
BC3. T.23. 1976. —cTton6bubl 1394-1396.
2. Hdopmartuka / [nog pea. H.B. Makapogoi]; —M.: ®uHaHcbl un ctatuctuka, 2002.
-768c.

KoHTponbHble Bonpockl k pasgeny 1.
1. JanTe onpenenexHe MHOOPMaLMOHHBIM CUCTEMAM.
2. KpaTko onuLunte 3BOMoLMo UHMOPMaLUMOHHbIX cuctem B CCCP+PO.
3. Nepeumncnute npoueccbl B MHHOPMAaLMOHHBIX CUCTEMAX.
4. OnuwInMTE BO3MOXHOCTM MHPOPMALMOHHBIX CUCTEM.
5. Oxapaktepuaynte oxuaaembii 3MMEKT OT BHEAPEHUS MH(POPMALIMOHHBIX CUC-
TeMm.
6. KakoBa cTpykTypa MH(pOpMaLMOHHbIX CUCTEM?
7. MNepeuncnute knaccmdurkauum MHOOPMaLNOHHbBIX CUCTEM.




Pasgen 2. UHopmaLMOHHbIe TeXHONOrnm

CodepxxaHue pa3dena: orpedesieHue UHGOPMAUUOHHbLIX MmexHonoaud,
enusiHUe Ha oblwecmso, agomoyus, cpedcmea, NPUHUUIbI, GhOPMbI MPOEKMUpPOo8a-
Hus1, 8UObI UHGhOPMaUUOHHbIX MexHoI02ull, UHGhOPMaYUOHHbIE PECYPChI.

WHdopMaLMOHHbIe TEXHONOMMN — agmoMamu3upoeaHHbIl_npoyecc c6o-
2w pa, 06paboTkn M mepefadn AaHHbIX C LiEMNbIO NPOU3BOACTBA MHAOpPMa-
k LIMOHHOrO MPOAYKTa — MHAOPMALIMM HOBOIO KayecTBa O COCTOSIHUU 06b-
eKTa, npoLecca uUnu ssBMeHus.

YCNOBHO CTPYKTYPY MH(OPMALMOHHBIX TEXHOMOTMI U UX BIUSIHAS B COBpE-
MEHHOM MUVpe Ha pasnuyHble CTOPOHbI XKMU3HW YerloBEKa MOXHO M306pa3nTb cxema-
Tuyecku (puc.2.1).

3KoHOMUKA
QOfecnedyeHue ypOBHA KU3HW

KomMnboTepel M APOUECCORL
Basnc ans vH b 0 pMal Mo HHbIX TEXHONOT MA

Buznec
Mo bilteRne 3 PEKTUBHOCTH NPOUSBOACTEA,
CeNbCKOD X03ARCTBA, TOProBaM U T.0.

HAeHesxHoe oGpawenve
Yoropenue ofpawenna, NoBuiEHKE
3¢ G EKTUBHOCTH IKOHOMHKH

1O T Xm

AT,

/1T LN

OcHoBHbIE NOTREBHOCTU YeN0oBEKa
3apaBooxpaHeHue, obpascBaHne, rocyAapcTs eH-
HOog ynpaBfieHve

OSSP TVOHEIE

XX 0

MNoBCcefHEBHARA KN3Hb
Ooma, aeTromMobuau, pazenedeHns, CpeLaCcTBa
MaCCOBON MHGOPMaLMK

moIT

MobunbHaa ceAss
TenedoHbl Kak MHDOPMALMOHHBIA LEHTP
vesnoseka

Mpeaynpeskaesre o rpo3ALLER ONACHOCTH

Puc. 2.1. Bnusinne nHdopMaumoHHbIX TexHornoruii (no BonosHuk A.A., 2002).

OpHoM 13 Takmx CTOPOH XN3HM YeroBeka ABnseTca duanyeckas Kynstypa

n Crnopr.
dBonuus UHGpOPMaLMOHHbLIX TeXHONOrun. PyyHolU 3aman: nuUcbMeH-
HocTb (koHew IV ThiC. A0 H.3., peBHu ErvneT), MexaHuYyeckull: ne4yaTHbIN CTaHOK
(1041, Kvutan, bu LWaH), mexaHudeckne yackl (XIV Bek, epmaHus), aBTomatuye-
CKO€E YCTPOMWCTBO Afs1 BbIMOJIHEHUST onepauun cnoxeHus (1623, MN'epmaHuns), mexa-
HuYeckuii kanbkynstop (1642, ®paHuusa, bnes MNackank), ABONYHasA cucTeMa CYnC-




nenus (1666, M'epmanus, I'.B.JleinbHu), pycckme cyeTsbl (XVI Bek, Poccust), nepdo-
pupoBaHHas OymaxkHas NneHTa WU pasgeneHve KomaHvg v gaHHbix (1804, AHrnus,
Yapns Babbumoxk), matematundeckas noruka (XIX ek, AHrnus, [x.bynb), amek-
mpudyeckuli: TenegoH (1876, CLUA, A.l. benn), anekmpoHHbIU: paguo (1895,
Poccusa, A.C. MNonos), tenesugexue (1911, CLUA, B.J1 Po3uHr), komMnbromepHbIU:
3MNEKTPOHHbIE BbIYUCAUTENbHbIE MalMHbl - KommbloTepbl (1944, CLIA <1950,
CCCP>), ceTtb WHTepHeT (1969, CLA, PobepT Tewnnop, MNon bapaH, OoHanbg Oo-
BuC, JloypeHTc PobepTc u gp.), anektpoHHas nouta (1972, CLUA, PanmoHg Tom-
TIHCOH).
SBonouna nHopmMaLMoHHbIX TexHornorun B CCCP+P®.

60-70 rr. — aBTOMaTU3auUMs PYTUHHBLIX OMepauuii Ha KpPYMHbIX NMPOU3BOACT-
Bax. [lo 70-x — o6paboTka 6onbLINX 06BEMOB AAHHbIX B YCIOBUSIX OFPaHUYEHHbIX
BO3MOXHOCTeN annapatHbix cpeacTts. [Jo 80-x - pacnpoctpaHeHve 3BM IBM/360 B
YCINOBUAX OFPaHNYEHHbIX BO3MOXHOCTEN NporpaMMHbIx cpeacts. 80-e roabl — pe-
LIeHne cTpaTernyeckmx 3agad cpegcreamm UT. 90-e rogbl — co3gaHne COBpPEMEH-
Horo mHTepderca; BbipaboTka cornalleHnii U yCTaHoOBMEHME CTaHO4ApPTOB, MPOTO-
KOIOB ANsl KOMMbIOTEPHOW CBS3W; OpraHv3auus 3aluTbl U 6e3onacHocTy MHop-
Maumn. Havano 2000-x — coBepLUeHCTBOBaHME annapaTtHbIX M MNPOrpaMMHbIX
cpeacTB, pasBuTUE AUCTaHUMOHHbLIX VT, pa3BuTtne otpacneBbix UT, Hanpumep, B
U3nYEeCcKon KynbType u cropre.

CpencTtBa MHOPMaLUUNOHHBLIX TexHonorui: annapaTHble (1K), nporpamm-
Hoe obecneyeHue (MO) n TeNeKoMMYyHUKALMOHHbLIE CPEACTBa.

MpuHUMNBbI MHOPMALIMOHHBLIX TexHonorun: 1. HTepakTUBHLIA (Quano-
roebin) pexum pabotsl ¢ MK; 2. MHTerpypoBaHHOCTb (B3anmocBs3b) ¢ gpyrum M0O;
3. MmbkoCTb Npouecca U3MEHEHUS AaHHbIX 1 3a4au.

®DopMbl NPOEKTUPOBaHUA UH(OPMALIMOHHbLIX TEXHONOTUM: a). C OPUEH-
TaumMen Ha CyLeCTBYIOLLYH CTPYKTYpy ¢upMbl; 6). HA NnaHUpyemyl CTpPYKTypy
dUpMbI.

Bupgbl nHcopMaLMOHHbIX TEXHONOrM

1. UHghopmayuoHHasi mexHosio2usi obpabomku OaHHbIX TNpeAHa3HavYeHa
ONs PeLLEeHNsI XOPOLLO CTPYKTYPUPOBAHHLIX 3a4ad, No KOTOpbIM UMerTes
HeobXxoanMble BXOOHbIE OaHHbIE Y U3BECTHbLI anropuTtMbl U Apyrue CTaH-
[apTHbIe npoLeaypbl nx 06paboTku

OTa TexHonormsa NpYMEHsIETCH Ha YpPOBHE OMepauMOHHON (MCMOMHUTENb-

CKOW) AeATenbHOCTU MepcoHana HEeBbICOKOW KBanudukaumun B LiEnsiXx aBToMaTtn3a-

UMM HEKOTOPbIX PYTUHHBLIX MOCTOSIHHO MOBTOPSIOLUMXCH ONepaumii ynpaBreHYecKo-

ro Tpyga. Noatomy BHegpeHue MHOPMALMOHHBLIX TEXHOMOMUIA U CUCTEM Ha 3TOM

YPOBHE CyLLLECTBEHHO MOBbLICUT MPOU3BOAUTENBHOCTL TPyAa NepcoHana, ocBobo-

OWT ero OT PYTUHHbIX OMnepaLmin, BO3MOXHO, MpUBEAET K HEOOXOAMMOCTH CoKpalLlle-

HUA YNCNNEHHOCTU paﬁOTHMKOB.

CyLiecTByeT HecKornbko 0CcobeHHOCTEN, CBA3aHHbIX C 0OPabOoTKOM AaHHbIX,
oTnnyarLWnx AaHHYI0 TeXHONOIMK OT BCEX MPOYUX:

e BbINOMHEHME HeobxoauMmbix hrpme 3agady no obpaboTtke AaHHbIX. Kaxgon cdump-
Me npegnmcaHo 3akOHOM MMeTb U XpaHUTb AaHHble O CBOEMN neAaTenibHOCTHn, KO-
TOpble MOXHO WUCMNOJNb30BaTb KakK CcpencTtBo obecneyeHns u nogaep>xxaHna KOH-
Tponsa Ha dmpme. oatomy B nobon dupme obsizaTenbHO OOMMKHA ObITb WH-
dopmaunoHHas cucteMma obpaboTkm AaHHbIX U pa3paboTaHa COOTBETCTBYHOLLAS




MHJOPMaLMOHHAsA TEXHONOIUS;

peLueHne TOMbKO XOPOLLO CTPYKTYPMPOBAHHbBIX 3adad, ANs KOTOPbIX MOXHO pas-
paboTaTtb anropuTm;

BbIMOSIHEHWE CTaHAAPTHbIX npoueayp obpaboTku. CyliecTBylowme ctaHaapTbl
onpefensioT TUMNoBble Npoueaypbl 06paboTkM AaHHBLIX U MPEAnUCHIBAOT UX CO-
6rnogeHne opraHnsaunsamMmn Bcex BUAOB;

BbINOMTHEHWE OCHOBHOro o6bema paboT B aBTOMATMYECKOM pPeXMMe C MUHU-
MasnbHbIM y4acTUeM YeroBeka;

UCMosb3oBaHNe AeTanvM3npoBaHHbIX AaHHbIX. 3anucu O AesATenbHOCTU UPMbI
UMEIOT geTanbHbln (MoApo6HBIN) xapakTep, AoNyCcKaroLmMin NnpoBeeHne peBr3ni.
B npouecce peBusnMn AgesTenbHOCTb PMPMbI NPOBEPAETCA XPOHOMOIMYECcKn OT
Hayana nepuopaa K ero KoHLy v OT KOHLa K Havany;

e aKLEHT Ha XPOHOMOrMI0 COBbLITUI;
e TpeboBaHVWe MUHWMArbHOM MOMOLLM B peLleHnn Npobrnem co CTOpPOHbI cheLma-

JINCTOB APYrux yPOBHEN.
OcHo8Hble KOMIOHeHMb! NHOPMAaLMOHHOW TeXHoNorMm obpaboTkun AaHHbIX

(pnc.2.2):
C Baaé ABHHLIX )
¥
3
cha Obpabotka gaHHBx CoagaHue OTYETOB
p
AaHHelx |—| [pynnu- | Coprw- | Arperwpo- | Bemme- nepuonn- no
poBka poBKS BAHWE nexne YBCKWX aanpocy
Nanvbie w3 WHdpropmauma ana
BHEWHEA cpeapt BHYTPEHHEIO W BHELIHEro
WCNONBIOBAHKA

Pwnc.2.2. OcHoBHble KOMMOHEHTbLI MHPOPMALIMOHHON TEXHOMOMMN 06paboTKN AaHHbIX

C6op daHHbIx .IMo mepe Toro kak drpmMa NpoM3BoauUT NPOAYKLMIO UNK YCry-

v, Kaxgoe ee OeNCTBME COMPOBOXAAETCS COOTBETCTBYOLMMU 3aNMCAMU AaHHbIX.
O6bI4HO AencTBUSA (hupMbl, 3aTparvBalroliMe BHELLUHEE OKPYXeHue, BblAensdTcd
0cobo kak onepauun, Npou3BoanMble OUPMOWN.

Obpabomka daHHbIX. OAna co3gaHusa M3 NocTynarwwmux AaHHbIX MHAOpMa-

unn, 0Tpa>|<ar0Lu,e|7| AeATeNbHOCTb qZ)I/IprI, MCNonb3yrTCA creaywuine TunoBblie
onepauunu:

Knaccudumkaumst unu rpynnupoBka. MNepBuYHble AaHHbIE 0ObIMHO UMET BUA KO-
0B, COCTOSILLMX U3 OQHOIO UMM HECKOMbKUX CUMBOSIOB. 3T KOAbl, Bbipaxatowwme
onpenerneHHble Npu3Hakym OOBLEKTOB, MCMOMb3ylTCA AN uaeHTUdUKkaumm u
rPYNNUPOBKM 3anmcen.

COPTMPOBKA, C MOMOLLbIO KOTOPOWM YynopsiAouMBaeTCs NOCnenoBaTeNnbHOCTb 3a-
nucem;

BbIYMCIIEHVS, BKIOYatloLLmMe apudMeTUIeckne 1 Nnoruyeckne onepaumm. 3t one-
paumu, BbINOMHAEeMble Hag AaHHbIMU, OA0T BO3MOXHOCTb MOMyyYaTb HOBbIE [AaH-
HblE;

YKPYMHEHWE UNn arperMpoBaHue, cryxallee Ans YMeHbLUIEHUS KonM4ecTBa AaH-




HbIX U peanu3yemoe B )opMe pacyeTOB UTOTOBbIX UM CPEOHUX 3HAYEHUA.

XpaHeHue O0aHHbIX. MHOrMe AaHHble Ha YPOBHE OMNepaLMOHHON AeATeNbHO-
CTM HeobXoOUMO COXPaHATb AfiA NOCneaylLero Mcnonb3oBaHns nuMbo 3gechb xe,
nnbo Ha apyrom ypoBHe. [Ins nx xpaHeHus cosgaroTtcs 6a3bl gaHHbix (B).

CosdaHue omyemos (GokymeHmos). B nHdopmaumoHHOM TexHonornm ob-
paboTkn AaHHbIX HEOOXOAMMO co3AaBaTh LOKYMEHThI A4S PyKOBOACTBA U paboTHU-
KOB (bUpMbI, @ Takke AN BHELUHUX NapTHepoB. [Npyn 3TOM AOKYMEHTblI MOTYT CO3-
[aBaTtbCsl Kak Mo 3anpocy Unm B CBSI3W C NpoBeAeHHOW hMpMON onepauuen, Tak u
NepuoanYeckn B KOHLIE KaXaoro Mecsla, Ksaptana unm roga.

2. UHpopmayuoHHasi mexHOI02usl yrnpaeJsieHuUsi UMeeT CBOEW LIENbio YaOB-
NeTBOPEHNE WMHMOPMALMOHHBLIX MOTPeBbHOCTEN Bcex 6e3 MCKMHYeHus
COTPYAHUKOB (hMPMbI, UMEKOLLUX OEN0 C NpUHATUEM pelueHuin. OHa Mo-
XeT ObITb Mone3Ha Ha NtoboM ypoBHE ynpaBneHust

NC ynpaBneHns maeanbHO NOAXOAAT ANs YOOBETBOPEHUS CXOOHbIX WH-
hopmMaunoHHbIX NoTpebHocTen PaboTHUKOB pasfnYHbIX PYHKUMOHAarNbHbIX NOACUC-
Tem (nogpasgeneHun) unu ypoBHen ynpaeneHus dupmon. lMoctaBnsemas umn
NHMOPMaLWSA COOEPXNUT CBEAEHNS O NPOLLMOM, HAaCTOSILLEM M BEPOATHOM ByayLiem
dvpmbl. ITa MHOpMaLMA UMeET BUA PEryNsapHbIX UNKN cneuunanbHbIX ynpaBreH-
YeCKMX OTHETOB.

[Na NpuHATUA pelleHnin Ha YpOBHE YyMpaBfieHYeCckoro KOHTpons nHdopma-
Lmsa JomkHa ObiTb NpeAcTaBneHa B arpernpoBaHHOM BuAe Tak, YTobbl mpocmaTtpu-
BanuCb TEHAEHLUMW U3MEHEHNS OaHHbIX, MPUYMHBI BO3HUKLLUX OTKIOHEHWUIA N BO3-
MOXHbIe pelleHuns. Ha aTom atane pelualoTcs cnegylowme 3agadm obpaboTtku aaH-
HbIX:

e OLleHKa NaHMpyeMoro CoCTosHMSA obbekTa ynpaBneHus;
® OLEHKa OTKIMOHEHWI OT NNIAHUPYEMOTrO COCTOSIHUS;

® BbISIBIIEHVE NPUYUH OTKITOHEHWI;

e aHanu3 BO3MOXHbIX PELUEHU 1 AENCTBUN.

MHdopmaLmoHHas TeXHONorus ynpaeneHus HanpasfieHa Ha co3jaHve pas-
MNWYHBIX BUOOB OTYETOB.

PeeynsipHblie om4yempbl CO30al0TCA B COOTBETCTBMU C YCTaHOBMEHHLIM rpa-
dvkom, onpeaensowyM BpemMsa UX Co3gaHus, HanpMMep MEeCHYHbI aHanu3 npo-
Oax KoMnaHuu.

CneyuanbHblie omyemab! CO3[a0TCS MO 3anpocaM ynpasneHUeB Unn Koraa B
KOMMaHUM NPOM30LLIO YTO-TO He3annaHNpoBaHHOE.

W Te, n gpyrne Bnabl 0OTYETOB MOTYT UMETL (POPMY CYMMUPYIOLLMX, CPaBHU-
TenbHbIX 1 Ype3Bbl4aHbIX OTHETOB.

B cymmupyrowux omyemax AaHHble 00beaunHeHbl B OTAEMbHbIE rPyMnbl, OT-
COPTMPOBaHbLI U NpeAcTaBneHbl B BUAE MPOMEXYTOYHbLIX Y OKOHYaTENbHbIX UTOroB
Nno OTAENbHbLIM NOMAM.

CpasHumeribHble omYyembl COAepXaT AaHHble, MOMNyYeHHbIe U3 PasnuyHbIX
WCTOYHUKOB UMW KNacCMdULUPOBaHHbIE MO Pa3nUYHbIM MPU3HaKam U UCMOoNb3ye-
Mble A5 Lenei CpaBHEHMS.

UpessbiualiHbie om4emb! COAEPXaT AAHHblE MWCKIIOYUTENBHOMO (4YpesBbl-
YaNHOro) xapakrepa.

Mcnonb3oBaHne oT4YeTOB ANs MOSAEPXKKM YNpaBreHWUs OKasblBaeTCs OCO-




6eHHO 3P(PeKTUBHBIM MpU peanu3auun Tak Ha3blBAEMOro YNpaBlieHUs MO OTKIO-
HEeHUsIM. YripaesieHuUe Mo OMK/IOHEHUSIM NpeanonaraeT, YTo rMaBHbIM COAEpXaHU-
eM nofy4vyaembix, Hanpumep, TPEHEPOM WM MEHeMKEPOM AaHHbIX AOMXHbl SiB-
NATLCA OTKIOHEHMUST COCTOSHUS (PYHKLMOHAMNbHbLIX CUCTEM CMOPTCMEHA, UMu X03a1-
CTBEHHOWN OEATENbHOCTU CMOPTMBHOM OpraHu3aumm OT HEKOTOPbIX YCTAHOBIEHHbIX
CTaHOapToB (HanpuMMep, OT ee 3annaHNPOBAHHOIO COCTOSIHUSA).

OCHOBHbIE KOMMOHEHTbI MH(OPMALIMOHHOW TEXHONOMMU yrpaBreHus noka-
3aHbl Ha puc. 2.3.

Wndpopmarmn v ' [ Basa pganHbx \
WHBOpMaLWOHHOA

CHETEMBI —_—> PAaunsie no npose- HopMaTHBHLIS
ONEPELUMOHHOT [OKYMBHTH
Viosin J:I.emubln_u onepaLwuRm Fately L]

POPMUPOBAHHE YNPABNEHYECKMX OTYETOR
(PEryNAPHBIX UMM CRIELMATILHBIX) Wrcpopmauus
ANA MEHEQWepa,
Cymmn- CpaBHH- upeasbl- | =—| npuuumaiowero
PYIOLLIMX TenkHBIx Hadbix peweHHs

Puc.2.3.0cHoBHbIE KOMMOHEHTBI MHPOPMALIMOHHON TEXHOSIOTUMW YrpaBreHus!

BxogHasa nHdopmaumsa noctynaet n3 CUCTEM OMepaLnoOHHOro YpoBHS. Bbl-
XofHas MHdopmauus dopMupyeTcs B BUAE YnpaBneHYEeCKNX OTHETOB B yAOOHOM
Onsa npuHATUMA pewenns suge. Cogepxumoe B npu nomoLm COOTBETCTBYHOLLENO
nporpammHoro obecneveHns npeobpasyeTcd B Nepuoavyeckne u crneumanbHble
OTYeTbl, MOCTynawLmne K cneumanctaMm, y4yacTBYIOLWMM B MPUHATUN PELUEHU B
opraHusaummn. B[l, ucnonb3yemas Ans nonyvyeHUs: ykasaHHoOM MHAOpPMaLK, OOMK-
Ha COCTOATb U3 [ABYX 9M1EMEHTOB:

1) AaHHBIX, HAKaNNMBaeMbIX Ha OCHOBE OLeHKM onepaLnii, NPOBOAUMBIX (OUPMON;
2) nnaHoB, cTaHAapToB, GIOMKETOB U APYrMX HOPMATMBHLIX AOKYMEHTOB, onpeae-
NAOLWKUX NaHUpyemMoe cocTosHUe obbekTa ynpasneHns (nogpasaeneHvs upMmbl).

3. MHghopmayuoHHasi mexHo/I02Uss aemomMamu3ayuu ogpuca - opraHusa-
UuMsi 1 Nopaepkka KOMMYHUKaLMOHHbBIX NMPOLECCOB Kak BHYTPU OpraHu3a-
LUK, TaK U C BHELUHEN Cpedon Ha 6ase KOMMbITEPHbLIX CETeN N OPYrnx
COBPEMEHHbIX CPeACTB nepeaayn 1 paboTtebl ¢ MHopMauunen

MHdopmaLlmoHHas TexHonorus asToMaTusaumm ouca npussaHa He 3ame-
HUTb CYLLECTBYIOLLYIO TPagULMOHHYK CUCTEMY KOMMYHMKaUMU nepcoHana (c ee
CoBELLaHNAMK, TenedoHHbIMU 3BOHKAMWU U Mpukasamu), a Nub OOMOMHUTL ee.
Mcnonb3ysicb coBMeCTHO, 06e aTn cuctembl obecrneyaT pauuoHarnbHyl0 aBToMaTu-
3auMI0 yNpaBneH4yeckoro Tpyaa u Haunydwee obecneyeHve ynpasreHUeB MHPOP-
Maumen.

B HacTosee BpeMs M3BECTHO HECKONbKO AECATKOB MPOrpamMMHbIX NPOAYK-
TOB AN KOMMbIOTEPOB W HEKOMMBIOTEPHBIX TEXHUYECKUX CPefdcTB, obecneynBato-
LUMX TEXHOMOrnK aBToOMaTU3aLmMm oduca: TEKCTOBLIN NpoLeccop, TabnuyHbi Npo-
Lileccop, 9MeKTPOHHasi NoYyTa, 3NEKTPOHHBIA KaneHaapb, ayauonoyTa, KoMnbloTep-




Hble 1 TenekoHdepeHLnn, BUOEOTEKCT, XpPaHeHNe n3obpaxeHu, a Takke cneuma-
NM3MPOBaHHbIE MPOrpamMmbl ynpaBfieHYeCcKon AeATeNbHOCTW: BeAeHNS JOKYMEHTOB,
KOHTPONS 3a WUCMOMHEHWEM MpUKa3oB U T.4. Takke LUMPOKO UCMONb3YITCH HEKOM-
NbloTEepHbIE CpeacTBa: ayano- 1 BUOAEOKOHdepeHumun, hakCMMunbHas CBs3b, Kce-
POKC W ApYrne CpeacTBa OPrTEXHUKM.

OcHoBHbIE KOMMOHEHTbLI aBTOMaTU3aLuK oduca ykasaHbl Ha puc.2.4.

WHbopmaumn na

BHBLUKBA Cpejiel BA3A  JAHHLIX )
W Apyrax
WHPOPME LIMOHHBIX
CUCTEM
KoMneTepHble Hexomneoreptsie
OHCHBIE OMCHEIE
TEXHONOT A TEXHONOT A
TekcToBRIA Npoueccop KoudpepeHuuu:
INEKTPOHHAR NOMTa ‘ ayavo | ewpeo
Ayauonouta danc
TabnWuHLIA NPOLECSOP - Keapokc
INeKTPOHHLIA KaneHaapL
KOMNEIOT8pHEE KOHDEpaHUMK Opyvie
TenekoHepeHumm epencTas
XpaHsHue naoipaseHui
OprTEXHAKA
Bugsorekct
¥YnpasnaHueckie NnporpaMmel

v ¥

MHcopMauma AnA MEHEQXEpPOE,
MNPWHUMBICLINK PELIGHUA, W AR
nepenaJyy BO BHELHIDK cthepy

Pwuc.2.4. OcHOBHblE KOMMOHEHTLI aBTOMaTM3aLUMmn oguca

4. MIHhopmayuoHHasi mexHosI02usi MOGOEePKKU MPUHAMUS peuwleHuss —
UTepauuoHHass oopMa B3aMMOAEWCTBUA B CUCTEME «4YerloBEeK M Maluu-
Ha» C Lerblo BblpaboTkM peLueHus.

CucTeMbl NOAAEPNKKN NMPUHATUS PELUEHWA U COOTBETCTBYHOLAA UM UHAOP-
MauMOHHaA TexHoJ1orma noasunncb ycunnamMm B OCHOBHOM aMepPUKaHCKUX YYeHbIX
B koHuUe 70 - Hayane 80 rr., yemy cnocoGCTBOBANO LUMPOKOE pacrnpoCTpaHeHue
nepcoHanbHbIX KOMMbKTEPOB, CTAaHOAPTHbLIX MNAaKeTOB MPWUKNaAHbIX nporpaMmm u
ycnexu B co3aaHunn CUCTeM UCKYCCTBEHHOIO MHTeNNEeKTa.

"maBHON 0COBEHHOCTLIO MHPOPMALIMOHHON TEXHOMOMMM MOJAEPXKKN NPUHSA-
TUSI PELLIEHUI SIBNAETCSA KaYeCTBEHHO HOBLIN METOA, OpraHn3aLmMmn B3aMmMoaencTBus
YyernoBeka M KoMmnbtoTepa. BbipaboTka pelleHusi, YTO SIBNSIETCS OCHOBHOW LErbto
3TOW TEXHOMOIMMU, MPOUCXOAUT B pesynbTaTe UTepauMoHHOro (MOBTOPSAOLLErocs)
npouecca (puc. 2.5), B KOTOPOM y4acTBYIOT:




e cucTema NoaaepXkku NPUHSTUAS PeLLeHnid B PONN BbIYUCIIUTENBHONO 3BEHA U 0Ob-
eKTa ynpasneHus;

e YerioBeK Kak ynpasnsioliee 3BEHO, 3afaloliee BXOAHble AaHHble U OLeHMBalo-
LLiee NoryYeHHbIN pe3ynbTaT BblYMCIIEHUIA HA KOMMNbIOTEPE.

MPUHATHA DELEHHR NPHHAMEOWHR peLeH

BEenBHHE HOBEIX MCXOAHBIX JaHHBIX

Puc.2.5. HdhopmaumoHHas TeXHONOrMst NOAAEPKKM NPUHATUSA peLLEeHUI
KaK UTepaLnoHHbIN NpoLecc

BapHant
CrcTema NOaae pHKH BEHMHCNEHHH ( Ugnoeex, ) Pewenva empaborano
——— —— e
El

OKOHYaHWe NTepaLMoHHOro npoLiecca NPOUCXOAUT MO BOMe YernoBeka.
Oco6eHHOCTU MHAOPMAaLMOHHOW TEXHONOrUW MOAAEPXKKM MPUHATUA peLue-

HUI:

e OpMEHTaUUS Ha pelUeHVe MMOXO CTPYKTYpMpPOBaHHbIX (popmarnn3oBaHHbIX) 3a-
Aaq,

e coyeTaHue TpaauLMOHHbIX METOAOB AoCTyna 1 06paboTkn KOMMbIOTEPHLIX AaH-
HbIX C BO3MOXXHOCTAMW MaTeMaTU4eckux MOoAenen n MetogaMmm pelueHns 3agad
Ha X OCHOBE;

e HanpaBfEHHOCTb Ha HENPOgECCMOHAanNbLHOro Nonb3oBaTeNs KOMMbLIOTEPA;

e BblCOKas aganTMBHOCTb, obecneynBatoas BO3MOXHOCTb Npucnocabnueatbes K
OCODEHHOCTSIM MMEIOLLErocsi TEXHMYECKOro M MporpaMMHoro obecneyeHus, a
Takke TpeboBaHMAM nonb3oBaTens.

OCHOBHbIE KOMMNOHEHTbI MHAPOPMALIMOHHON TEXHONOrMMN NOAAEPXKKMA MPUHSA-

TUS peLleHnn ykasaHbl Ha puc.2.6.

WGTOMHHEA MporpaMMHan
AAHHBIX NOACHCTEMA YNPABNEHUA
i ! "
HHcpopMALMCHHBIE Basa Baza
chETeMBl Onepa- -l AAHHBIX ~—| C¥B[] | CYEM MORSNEN
LHMOHHOIO YPOBRHA
I CTpaTerMyeckux
AOkyMEHT:! Cucrams TaKTHHECHMX
BHELLHME HCTOUHWKN " MpERNEHIR
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Punc.2.6. OcHOBHbIE KOMMOHEHTbI
MHEOPMAaLMOHHON TEXHOMOMMU NOSAEPXKKM NPUHATUS peLLEHUN




5. UHghopmayuoHHasi mexHosio2usi 3KCMepMmMHbIX cucmeM — COBeTyloLLas
hopma B3anMOAENCTBUA B CUCTEME «YENMOBEK M MaLUMHA» C LIENbio CO3-
BﬂaHMﬂ 06a3 3HaHuM.

HaunbGonblnii nporpecc cpean KoMmnbtoTepHbix MC oTMeuveH B obnacTtu pas-
paboTKM 3SKCMNEPTHbIX CUCTEM, OCHOBaHHbIX Ha WCMOMNb30BaHUW MCKYCCTBEHHOIO
WHTEenneKTa. OKCnepTHble CUCTEMbl AAT BO3MOXHOCTb MEHemKepy unu cneuma-
NNCTY NosyyaTb KOHCYNbTaLMM 3KCNEPTOB MO NoObIM npobnemam, 0 KOTOpbIX 3TK-
MU CUCTEMaMM HAKOMMEHbl 3HAHUS.

Mop wuckyccTBeHHbIM MHTennektom (UMW) o6blMHO noHMMaT cnocobHoCTU
KOMMbIOTEPHBIX CUCTEM K TakMMm LENCTBUAM, KOTOpble Ha3sblBanucb Obl MHTENNEK-
TyanbHbIMK, ecnn Obl UICXOAWMMM OT YeroBeka. Yalle BCcero 3gecb MMEeTCs B BUAY
CNOCOBHOCTU, CBA3AHHbIE C YernoBevYeckuM MblluneHnem. PaboTtbl B obnactn A He
OorpaHMYMBalOTCA 3KCNepTHbIMKU cucTemamu. OHM Takke BKOYalOT B cebsa co3na-
HMe pobOTOB, CUCTEM, MOLENUPYIOLLUX HEPBHYID CUCTEMY YernoBeKa, ero crnyx,
3peHne, 06OHsIHME, CMOCOBHOCTL K 0BYYEHMIo.

PelwweHne cneumanbHbix 3agay TpebyeT cneumanbHbiX 3HaHWA. OgHako He
Kaxkaas koMnaHust MoxxeT cebe No3BonuTb gepXkaTb B CBOEM LUTATe IKCMEPTOB MO
BCEM CBsi3aHHbLIM C ee paboTon npobnemam unu gaxe npurnawlatb UX Kaxabin pas,
Korga npobnemMa BO3HUKNA.

OCHOBHbI€ KOMMNOHEHTbI MHPOPMALIMOHHOW TEXHOMOIUN SKCNEPTHbLIX CUCTEM
yKasaHbl Ha puc.2.7.
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Punc.2.7. OCHOBHbIE KOMMOHEHTbI
MNHMOPMAaLIMOHHOW TEXHONOMUW 3KCMEPTHBIX CUCTEM

Cx0AcTBO MHPOPMALIMOHHBIX TEXHOMOIMNA, WCNOMb3yeMbIX B 3KCMEPTHbIX
cucTemax u cuctemax noaaepXku NPUHATUSA PeLLEeHUn, COCTOUT B TOM, YTO 06e OHM
o6ecneymBaloT BbICOKUIA YPOBEHb NMOALEPXKKN NMPUHATUS pelleHuin. OgHako nMetoT-
CS TPU CYLLECTBEHHbIX Pa3NnNymns:

1). peweHne npobriembl B paMkax CUCTEM MOAOEPXKKUA MPUHATUS peLLueHuin
OTpaXxkaeT YpOBEHb ee NOHMMaHWS NOoNb30BaTeNeM U ero BO3MOXHOCTU MONYy4UTb U




OCMbICNIUTb pELUEHME; TEXHOIOMMSA 3KCMNEPTHBIX CUCTEM, HaobopoT, npegnaraet

Nnonb3oBaTeNto NPUHATL PELLEHNE, MPEBOCXOASLLEE EF0 BO3MOXHOCTMU.

2). cNOCOBHOCTb 3KCMEPTHBLIX CUCTEM MOSACHSTb CBOW PACCY>XOEHWUS B Mpo-
Lecce MosfyYyeHus peLleHNs - OYeHb YacTo 3TU MOSICHEHWS OkasblBaloTCs Gornee
Ba>)KHbIMW AMsi NONb30BaTENs, YeM CaMo peLLeHue.

3). uICNomnb30BaHWe HOBOIrO KOMMOHEHTa WHAOPMAaLMOHHON TEXHOMorum -
3HaHWUN.

UHdopmMaUumnoHHbIe pecypcehl

Pecypc — no C.U. OxeroBy — 3anacbl, UCTOMHUKN Yero-HMbyap.

OCHOBHbIE BUAbLlI PECYPCOB COBPEMEHHOIO MHAYCTpUansHoro obuecTea:

e MaTepuarbHble pecypcbl — COBOKYMHOCTb NPEAMETOB Tpyaa, NpefHa3HaYeHHbIX
ANsi NCronb30BaHMSA B MpoLecce Npou3BoAcTBa OOLLECTBEHHOrO NPOAyKTa, Ha-
npumep cbipbe, MaTepuarbl, TOMMUBO, 3HEPIUsA, AeTanu u T.4.;

® MpUpoaHble pecypcbl — OOBEKTLI, MPOLIECCHI, YCNOBUSA NPUPOAbI, UCNOMb3yeMble
o6LiecTBOM ANs yOOBMETBOPEHUS MaTtepuanbHbiX U AYyXOBHbIX MOTpebHOCTEN
nogen;

e TPyAOBble pecypcbl — ntoau, obnagawwme obweobpasoBaTeNnbHbLIMU U NPO-
deccrmoHanbHbIMM 3HaHUSIMU A5 paboThbl B 0OLLIECTBE;

e hnHaHCOBbIE pecypcbl — AEHEeXHble CPpeAcTBa, HaxoadaLmecs B pacnopseHnu
rocyapCTBEHHON UM KOMMEPYECKOW CTPYKTYPbI;

e 3HEpPreTUYecKMe pecypcbl — HOCUTENW SHEPTUW, HANPUMep yronb, HedTb, Hed-
TEeNnpoayKThbl, ras, rMMApPO3HEPrus, ANEKTPOIHEPIUS U T.4.

OfHVM 13 KNtoYeBbIX MOHATUM NpU MHpopmaTusauum obliectsa crano no-
HATUE "MHOPMaLIMOHHBIE pecypcChbl”.

UHdopmMaumoHHble pecypCbl — 3TO 3HAHUA, NOArTOTOBNIEHHbIE NMOAbMU ONA
coumanbHOro Ucnosb3oBaHUs B obLecTBe U SGIbMKCMPOBaHHbIe Ha Ma-
TepuanbHOM Hocutene.

WHopmaLmoHHble pecypcbl 06LLecTBa, €Cnn X NOHMMAaTb Kak 3HaHWs, OT-
YyXOeHbl OT TeX NtoAen, KoTopble UX Hakannveanu, o6oblianv, aHanuauposanu,
cosfasanu u T.n. ATV 3HaHUS MaTepuanusoBanucb B Buae AOKyMeHToB, 6a3 Aan-
HblX, 6@3 3HaHUI, anropuTMOB, KOMNLIOTEPHBIX MPOrpaMMm, a Takxe Npou3BeaeHUNn
WCKYCCTBa, NUTepaTtypbl, HAYKU.

B HacTosiee Bpems He pa3paboTaHa METOAONOrNNSA KONMYECTBEHHON U Ka-
YECTBEHHOW OLEHKU MH(OPMAaLMOHHBIX PECYpCOB, @ TakkKe MPOrHo3vMpoBaHUSA Mo-
TpebHocTen obLiecTBa B HUX. OTO CHMKAET apdEKTUBHOCTb MHpopMaLmn, Hakan-
nvBaemoi B BMAE WH(OPMALMOHHbLIX PECYPCOB, U YBENUYMBAET NPOAOIIKATENb-
HOCTb NEpPexofHoro nepvoga OT UHAYCTPUANbHOIO K UHOPMAaLMOHHOMY 06LLecT-
By. Kpome Toro, Hem3BecTHO, kakoh 06beM TPyAOBbLIX PeCypcoB AOMKEH ObiTb 3a-
AenctBoBaH B cdepe Npou3BOACTBA M PACMpPOCTPaHEHNs UHMOPMALMOHHBIX pe-
CYpCOB B UH(pOpMaUUOHHOM obuecTBe. HecomHeHHo, B Byayluiem 3T npobnemsbl
OyayT pelueHsl.

PasBuTe MMpoBbIx MHOPMAaLIMOHHBLIX PECYpCOB NMO3BOMUIIO:

e NpeBpaTUTb AEATENbLHOCTb NO OKa3aHWUI0 HMOPMALMOHHBIX YCRyr B rnobanbHyo
YernoBeYeCKy AeATEeNbHOCTb;




e cdopMMpoBaTb MMPOBOW WM BHYTPUrOCY4APCTBEHHBIN PbIHOK MH(OPMALIMOHHbBIX
yenyr;

e 0OpasoBaTb BCEeBO3MOXHble B[]l pecypcoB perroHoB u rocygapcTts, K KOTOPbIM
BO3MOXEH CpaBHUTENbLHO HEQ0POron AOCTYM;

® MOBbICUTb OOOCHOBAHHOCTb W OMEPaTUBHOCTb NMPUHUMAEMbIX pelleHni B dup-
Max, 6aHkax, Gupxxax, NPOMBILLNIEHHOCTW, TOProBfe U Ap. 3a CHET CBOEBPEMEH-
HOro NCMNoNb30BaHUSA HEOBXOANMON UHGOPMaLINK.

WHpopmaLmoHHbIe pecypcbl CTpaHbl, pervoHa, opraHM3auum OOJKHbI pac-
CMaTpMBaTbCA Kak CTpaTernyeckne pecypcbl, aHanormyHble no 3Ha4YMMoCTu 3ana-
CaM CbIpbs, 3HEPIUM, UCKOMaeMbIX U MPOYMM pecypcam.

Jlutepatypa
1. BonoBHuk, A.A. 3HakOMbTeCb, UHGOPMALMOHHbIE TexHonorun / A.A. BonoBHMK.
—Crl6.: BXB-leTtepbypr, 2002, -352c.;
. Owok, B.A. MHhopMaLMOHHBIE TEXHOMNOMMM B MEANKO-OMONOrNMYeCcKMX nccnegoBa-
Husix / B.A. Oiwok, B.J1. AmmaHyanb. —CI16.: Mutep, 2003. -528c¢.
3. UHdopmatuka / [nog peq. H.B. MakapoBoii]; —M.: ®uHaHchl u ctatuctuka, 2002.
-768c.

N

KoHTponbHble Bonpockl K pasgeny 2.

. Jante onpegeneHne MHMOPMaLMOHHbLIM TEXHOMOTUSIM.
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. Mepeuuncnute cpenctea UT.
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. UTto Takoe nHgopmaumoHHbIe pecypcbl?
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Pazpen 3. UH¢opmaLmoOHHbIe cucTeMbl
B hM3nyeckon KynbType u cnopre

CodepxaHue pa3sdena: VIHgbopmamu3sayusi ompacnu «gusudeckas Kyrb-
mypa u criopm», knaccugukayusi UC e ¢pusuyeckol Kyrbmype u criopme.

UHdopmaTnsauma otpacnu «usunyeckas KynbTypa U cnopt» npeano-
naraet pa3paboTky U NMpUMEHeHWe MHAOPMALMOHHBIX TEXHONOMMI B CReayoLnX
MHMOPMaLMOHHBIX cuctemax (puc.3.1):

1. lenonpou3BoacTBO nefarora, TpeHepa-npenogasaTensi, Hay4yHoro paboTHuMKa,

CTyAeHTa;

Hndopmarnzanua orpacan
“Mdu3nveckan KyasTYpa H cropt”

Jlenonpon3BoacTBO O6emyxusanue
nejarora, TpeHepa, CIIOPTHBHEX
HCCIEHOBATENA COpeBHOBaHHH

Hayuno-meromageckoe Hayuno-meronnmeckoe
obecnevienne obecneyenne
CIIOPTHBHON TPEHHPOBKH (hHINIECKOro BOCIIHTARNA

Vuebupiii nporecc Hayuno-
B BY3aX HCCIIe/loBaTeNbCKaR

tusnyecKoil KyNETYpH pabora

Punc.3.1. |/|H0paLl,I/IOHHble CUCTEMBI B opacnm «huanyeckas KynbTypa u crnopT»
(rno ®edoposy A.U., 2001)

3. Hay4Ho-meToguyeckoe obecneyeHne nogroToBKU CrIOPTCMEHOB:

a. asmomMamu3uposaHHble OuasHOCMUYeCcKUe KOMIIIeKChl Ol OUeHKU U MOHUMO-
pUH2a COCMOSIHUSI CrIOPMCMEHO08;

6. KOMIMbIOMEPU3UPOBaHHbIE MPEHaXepHO-OuasHOCmMuUYeckue cmeHObl Onsi obec-
revyeHuUs1 KOMIM/IEKCHO20 KOHMPOJIsl crieyuarnbHoU nod20moefieHHocmu criopm-
CMEHO8;

8. KOMIboMepu3upo8aHHble KoMreKkebl Onsi cbopa u aHanulda uHgopmayuu o
mexHu4eckol nod2omoeneHHoCmu CrropmcmMeHo8

2. 3KcrepmHble cucmembi 01151 MIaHUPOBaHUS MPEHUPOBOYHO20 rpouecca crnopm-
CMEHO8;

0. cucmembl "supmyarnbHoU peanbHocmu” Onsi hOPMUPOBaAHUST Yy CrIOPMCMEHO08
dsucamersibHbIX HagbIKo8 U yMeHUL




€. asmoMamu3upo8aHHble cucmembl 071 KOHMPOSIS U YrpasieHusi MpeHUpPO8oY-
HbIM 1IPOUECCOM CrIOPMCMEHO8;

XK. KOMIMbOMepHble rpogpamMmbl O5isi peweHuUs 3adaqy MoOenupoeaHusi U npo2Ho3u-

posaHusi 8 criopme.

4. Hay4Ho-meToguyeckoe obecrnedeHne hrsnM4eckoro BOCMUTaHUSt OeTen, noapo-

CTKOB, yqau.Le|7|0ﬂ MOJ1o4exu:

a. asmomMamu3uposaHHble MeEMOObl OUEHKU ¢hUu3UYECKO20 COCMOSIHUSI Yesl08€eKa;

6. peanusayusa OughgepeHyuposaHHo20 Modxoda Ha OCHOBE UCMOMb308aHUS CO-
8PEMEHHbIX UHGOPMaUUOHHbIX MEXHOMo2ud.

5. Y4ebHbIN npouecc B By3ax h3NYECKON KynbTypbl:

a. a1eKmpoHHbIe y4yebHbie nocobusi 8 cucmeme 8biclezo U3KYIbMypHo20 obpa-
308aHUS;

6. UHGbOpMayUOHHO-OUCKO8bIE U CrIPagoYHbie CUCMEMBI;

8. asmomamu3uposaHHble obyyatouwue cucmembl;

2. ModesiuposaHue rnpedmemHol cpeobi;

0. KOMIMbOMepU3UpPo8aHHbIe y4ebHbIe KypChl;

€. cucmeMbl KOMIIbIoMepU3Upo8aHHO20 KOHMPOJIS 3HaHUU;

XK. 9KCriepmHble cucmembl y4ebHo20 Ha3HavYeHUs ¢ afieMeHmamu UCKYCCMBEHHO20
uHmMernnekma.

6. HayuHo-nccnepoBatenbsckas, opraHusauuoHHas M ynpaBreHdyeckas OesiTenb-

HOCTb:

a. aemomamu3ayusi coyuoio2u4yecKux uccrnedosaHull;

6. co3daHue ba3 0aHHbIx U 6a3 3HaHull Mo akmyarbHbIM rpobrnemam ¢hu3u4yecKo2o
80ocrumaHusi, CriopmueHoOU MPEeHUPOBKU, 0300posumesibHOU U adanmueHou
gusuyeckol Kynbmypbl;

8. co30aHue 6a3 OaHHbIX HOPMamu8HO-NPagos8bix OOKyMEHMo8 8 ompacnu "®u3u-
yeckas Kynbmypa u criopm” u m.n.

2. co3daHue 6a3 0aHHbIX U 6a3 3HaHul o akmyarsbHbIM pobremam hu3u4ecKko20
g8ocrnumaHusi, cnopmugHoU mMpeHUposKu, 030oposumeribHol U adanmueHol u-
3uyeckol Kyrnbmyphbi.

INutepatypa
1. ®epopos., A.N. MeTogonornyeckue acnektbl MHPOPMaLUM BbICLLErO (OU3KYIb-
TypHoro obpasoBaHus / A.N. ®egopos. —HenabuHck: YITA®K, 2001, -352¢

KoHTponbHbIe Bonpockl K pasaeny 3.

1. Mepeuncnute NC B counsmyeckomn KynbType un cnopre.
2. OxapakTepusynte nporpaMmMHoe obecneyeHve [Oenonpou3BOACTBa Neparora,
TpeHepa-npenogasaTtens, Hay4yHoro paboTHuka, CTyAeHTa.
3. OnuwinTe BO3MOXHOCTU MHMOPMAaLMOHHBLIX CUCTEM B OBCMYXMBaHWMA CNOPTUB-
HbIX COPEBHOBaHWMN.
4. Kakve cyHkumn BoinonHstT NC B HayvyHO-MeToauveckoM obecnedeHny nogro-
TOBKM CMOPTCMEHOB, PM3NYECKOM BOCNUTaAHUW AEeTel, MOAPOCTKOB, y4allencs Mo-
nopexun?
5. Kakvne dpyHkumm BeinonHsitot NC B yuebHOM npouecce B By3ax oU3NYECKON KyIb-
TYpbI?
6. Kak ucnonb3yiotca UT B HayyHO-MccrnegoBaTeNbCKOW, OpraHu3auMOHHOW 1

ynpasneH4yeckon AesTenbHOCTn?




Paspnen 4. KomnbloTepHasa AMarHocTuka
B (hu3nyeckom KynbType u cnopre

CodepxxaHue pa3dena: ba3bl 0aHHbIX U 6a3bl 3HaHul. Memodbl peasucm-
pauuu cueHanos 8 ¢husudeckol Kynbmype u criopme: 0amyuku U annapamypa.
KomnbtomepHasi duazHocmuka 8 ®KuC. Kapouomecmesl. Tennosu3uoHHasi OuagHo-
cmuka. AnekmporyHKmypHble MemoObl OuacHOCMUKU ¢hyHKUUOHalbHbIX cucmem
criopmcmeHos. Memod za3opa3psiOHoU su3syanu3dayuu. KomnbromepHas rncuxoou-
azHocmuka.

Ba3bl AaHHbIX
KntoyeBbiM hakTtopom dyHKuMOHMpoBaHua UT B dusmyeckon KynbType u

crnopTe SABMSETCA ornepaTtuBHOE MPUHATUE 3DEPEKTUBHBIX PELUEHUI, CBA3AHHbIX C

ONarHoCTUKOW, NNaHUpoBaHUEM Y4eBHO-TPEHMPOBOYHOIO MpoLecca, A03NPOBaHU-

eM M3NYECKON HArpy3ku, KOHTPOEM 3a BbINOMHEHWEM TEXHUKO-TAKTUYECKMX AEN-

CTBMI CMOPTCMEHOB, PEKOMEHAALMAMY Ha ABUraTenbHy0 peabunuraumio 1 MH.Op.

OpHako ecTecTBEHHOE CTPEMIIEHNE YCOBEPLLUEHCTBOBATL MPOLIECChI MPUHATUSA pe-

LUEHWIN HEpPEeaKO HaTamnknBaeTCcs Ha TPyAHONPEeoaoNMMoe NpenaTCTBUE — OFPOMHbIN

00bem, BbICOKasi CNIOXKHOCTb M pa3HOMMaHOBOCTb AaHHbIX pa3nuyHbix C. Caoenatb

Takylo MHopmaumnio OOCTYNHOM ANS aHanu3a — ogHa u3 Haubonee cepbesHbiX

3ajad, CTosILMX cerogHs nepef npodeccuoHanamm B obnactn UT. CoBpeMeHHble

noaxonpl K PeLUEHN0 3TON 3a4aym OPUEHTMPOBaHbI Ha MOCTPoeHne «6a3 OaHHbIX»

(BA) wnn «xpaHunuwia gaHHbIX» (data warehouse), No3BONSALMX «BbICBOOOAUTL»

WMHMOPMALIMIO M3 XKECTKMX PaMOK OMepaTUBHbIX CUCTEM W Nyylle OCcO3HaTb Mpo-

6rnembl peanbHON AeaTensHOCTU. Bl — 3TO UHTErpMpOBaHHbLIN HAKOMUTENb NHAOP-

Mauun, cobpaHHOW M3 ApPYrMx CUCTEM, Ha OCHOBE KOTOPOro CTPOSTCA MpPOLEecChl

NMPUHATUS peLleHn n aHanusa gaHHbix. Obwwme npusHakm b:

o HdopMaums B XpaHWUnuLLE OaHHbIX KOHLEHTPUPYETCSt BOKPYr 6a30BbIX MOHATUIA,
MCMNOMnb3yeMbIX B AEATENbHOCTN OpraHvM3aumin (Hanpumep, AuarHocTuka, nnaHu-
poBaHue y4ebHO-TPEHMPOBOYHOWN Harpysku, pekoMeHgauuu, KOHTPOmnb 3a Bbl-
NOfTHEHMEM U MP.);

o «Chblpble» AaHHblE coBMpaloTCs U3 HEMHTErPUPOBAHHBLIX ONEPATUBHbLIX U yHacre-
AOBaHHbIX MPUMOXEHUIN, OYMLLAIOTCA OT OWMBOK, 3aTemM arpernpyloTca u npea-
CTaBMATCA B BUAE, MOHATHOM KOHEYHbIM NOSb30BaTeNsM;

e Ha ocHoBaHMWM OTKMMKOB MONb30BaTENEN, a Takke 3aKOHOMepHOCTEeW, obHapy-
YKEHHBIX C MOMOLLbIO COOTBETCTBYIOLLMX METOAOB, apXUTEKTYpa XpaHunuLia AaH-
HbIX CO BPEMEHeM npeTepneBaeT U3MEHEHMA — TO eCTb NPOoLEeCcC Co3haHnsa Xpa-
HUNULLA ABMASIETCA UTEPaTUBHbIM.

Basa gaHHbIX — 3TO co6paH|/|e AaHHbIX, NpeaHa3Ha4YeHHoe AnA noaaepXxku
NPUHATUA ynpaBleH4YeCKnx peLLIeHIAIZ n oTnnyatrulieecs npenmeTHon
OPUEHTUPOBAHHOCTbLIO, MHTErPUPOBAHHOCTLIO, no,q,qepmkoﬁ XpoHonoruun
N HEN3MEeHAEeMOCTbIO




TepmuHbl «6a3a gaHHbix» (B[1) n «cuctema ynpaBneHusi 6asamy AaHHbIX»
(CYBL) vawe Bcero ynoTpebnsTcsa kak OTHOCSALWMECS K KoMMboTepaM. MoHATue
Bl MOXHO npuMeHnTL K Ntobon cBA3aHHOW Mexay coborn no onpeneneHHoOMy npu-
3HaKy MHGOPMaLMK, XPaHUMOWN N OpraHNn3oBaHHOW ocobbiM 06pa3oM - Kak npasu-
no, B Buge tabnuu. Mo cytu, B[l - 310 HEKOTOpPOE Nogobue 3NEKTPOHHON KapToTe-
KW, 9MNEKTPOHHOrO XpaHWnuLia AaHHbIX, KOTOPOE XPaHWUTCHA B KOMMbOTEPE B BuAe
O[HOTO MNK Heckonbkux dannos. Onepauvm ¢ BA;:
nobasrneHne HOBOM UHoOpMaLuun B cyllecTBytolme cdannsl B/;
pobaBneHve HoBbIX NycTbix avnos B B[;
n3MeHeHune (Moamdukaums) nHdopmaumm B cyllecTeyowmnx davinax b;
nouck nHcpopmaumm B BJ;
yaaneHue nHdopmaumm u3 cyliecTsyowmx garnos B/;
yaaneHue cannos 13 b[.

OcHOBHbIM Ha3Ha4yeHueM B[l B nepByto oyepedb ABMSETCA ObICTPbIN MO-
UCK cofepxaluencs B Herl uHopmauun. MNpun 3HaumTensHom pasmepe B[ pydHon
Mouck, a Takke MogndurKaumsa cogepxallenca MHdopmauuy 3aHUMaeT 3Ha4YnTeNb-
Hoe Bpems. Mcnonb3oBaHue koMmnbloTepa Ansd BeaeHus Bl yctpaHseT nepeuywc-
NeHHble Bbile npobnembl - Nouck U Bblibopka nHOpMauuu, ee moauduKaums
OCYLLIECTBNATCS 4OCTAaTOYHO BbICTPO U 3PPEKTUBHO.

CywectByeT 6onblUoe KOMMYECTBO MPOrpamm, KOTOpble NpefHasHa4eHb
ONS opraHn3auum uHdopMaumm, NoMeLLeHUs ee B Tabnuubl MaHUNYNALMU C HEHO -
OHW NMONYYUNN Ha3BaHUe — CUCTEMbI ynpaBneHus 6azamu gaHHbix (CYB[).

OcHoBHasi ocobeHHocTb CYB[] - 3TO Hannyve CpeacTs Afs BBOAA M XpaHe-
HWS AaHHbIX, AN ONMCAHUS UX CTPYKTYPbI.

MeToabl perucTpauumn curHanoB B hU3nYecKon KynbType U cnopre:
OaT4YUKU U annaparTypa.

OCHOBHbIM MCTOYHUKOM TMOSyYEHUs [OaHHbIX B (OM3NYECKOW KynbType u
CTopTe SBMSAITCS LiesieHanpaBneHHble Habo4eHus 1 annapaTypHble uccrnefoBa-
HUSI Pa3nUYHbIX NapameTpPoB.

YCTpOMCcTBO, NOCPEACTBOM KOTOPOro HEMNocpeACTBEHHO MPOU3BOAMTCS 3a-
Mepbl AaHHbIX, HasblBaeTcs AaTYMKoM. KOHCTPYKUMA gaTymka 3aBUCUT OT ousmnye-
CKOro napameTpa permcTpupyeMbix AaHHbIX. Hanpumep, Bpemsi peructpupyetcs
CEKyHOOMEPOM, 3EKTPOMNPOBOAHOCTb KOXHbIX MOKPOBOB — 3M1E€KTPOAaMM, Temre-
paTypa Terna CrnopTCMeHa — TEMNOBU3MOHHbLIMU OETEKTOPAMU.

KomnbloTtepHas anarHoctuka B ®KuC
Kapduomecmbi

Hanbonblumin yaenbHbI BEC AaHHbIX B (DU3NYECKON KynbType U CropTe Co-
cTaBnsaeT (PyHKUMOHanbHasa anarHoctuka. Npu 3aHATUAX OU3NYECKON KyNbTypon 1
CMOPTOM - MpPaKTUYECKM Ha BCEX 3Tanax CrOpPTUBHOW MOATOTOBKW, ABUraTerbHOM
pekpeaumm u uanyeckon peabunutauun, paspaboTke WHAMBUAYamNbHbIX MPO-
rpaMMm U pekoMeHZauui no 0300POBUTENBbHOMY 3aHATUIO PU3UHECKUMU YNpaXKHe-
HUSIMU U NP. — Ype3BblYaHO BaXXHO 3HaTb huM3nyeckoe CocTosiHue (chuanyeckyro
NOArOTOBMEHHOCTL) YenoBeka. Puanyeckoe cocTosiHue (MOAroTOBIIEHHOCTb) CKMa-
ObIBAeTCs M3 MHOTMX MapameTpoB — COCTOSIHUA KOCTHO-MbILLIEYHON CUCTEMBI, Cep-
[E4YHO-COCYAMCTOW, AblXaTenbHOW, CUCTEMbI MULLIEBAPEHUS U BbIAENEHUSA, HEPBHON
CUCTEMbI, 3HOOKPUHHOW, UMMYHHOW cucTemMbl. Pusmyeckoe coctosiHue (MOAroToB-




NEHHOCTb) YesioBeka onpedensieTcsl C MOMOLLbI0 Harpy3ouHbIX TECTOB WNu
(PYHKLMOHAnNbHbIX NPoG.

Harpy3ouHble TecTbl Unu PyHKLUMOHanNbHble NPO6bI (TECT M NMpoba — CUMHO-
HUMbI) - 3TO UCCMEAOBAHNE COCTOSIHUSA KaKOW-NMMGO cucTEMbI OpraHu3Ma
k MPY KOHTPOMBHOM WCMbITAHUM AAHHOW CUCTEMBbI CTaHOAAPTHON HarpysKkon
C MoCneayrLLVM aHarnM3oM pesynbTaToB U3MEPEHWIA.

Mpw NpocTbiX PyHKLMOHAaNbHLIX NPpobax U3MepPsATCA Takne napameTpbl Op-
raHu3Ma kak yactota cepgeuyHbix cokpauwenun (UCC), aptepuanbHoe AaBneHue
(AL), yactoTa abixaHuns (44) Ao 1 nocne BbINOMHEHNSA CTAaHAAPTHOW Harpy3Ku.

BenuunHa n xapaktep nsmeHeHusi napameTpoB CPaBHUBAKOTCA CO CTaHAap-
TU30BaHHBIMW HOPMaMn 3TUX W3MEHEHWI, MoMyyYeHHbIMU Mpu obcrnegoBaHnm
6OoNbLUOK rpynMbl 340POBbIX NOAEN.

Kak npaBuno, npoBegeHve yHKUMOHAMbHbLIX MPO6 OCHOBAHO Ha BbINOMHE-
HUM MCNbITYyEeMbIM OnpefeneHHON U3NYeCKON Harpysku, Bbi3blBalOLWEN yHKLMO-
HanbHOE HanpsbkeHve ajanTMBHBIX  MEXaHW3MOB  OpraHu3ma: CepaevHo-
COCYaNCTOWN, SHAOKPUHHOW, CUCTEMBI AblXaHWsa U ra3oobmeHa n ap.

PyHKUMOHanNbHbIe NPobbl MOTYT GbITh pas3aeneHsbl Ha ABe Gonbluve rpynnbl B
3aBMCMMOCTU OT BPEMEHWN UCCMeAOoBaHNA peakuyunm opraHm3Ma: HemocpeacTBEHHO
BO BpeMsi BO3AENCTBUS DU3NYECKON HArpy3ku unm cpasy nocrie ee npekpaileHus.
M3mepeHne napameTpoB B 3TUX Cryvasx AaeT pasHylo uHdopmaumio. B nepsom
criyyae no mnonyyveHHblM AaHHbIM CYAAT 06 apanTaumMy opraHuama K m3nyeckum
Harpy3kam, a BO BTOPOM O 3aKOHOMEPHOCTSX BOCCTAHOBUTENbHbIX peakLui.

B oTedecTtBeHHON buanyeckon KynbType M crnopte Hauboree pacnpoctpa-
HEHHbIMK ABMAOTCA cregylowme PyHKUMOHanbHbIE TeCTbl C PU3NYECKUMWN Harpy3-
Kamm.

Mpoba c npuceaaxHusamm ( npoba MapTtuHe )
Mpoba Pydbe-AnkcoHa.
CurtTecr.
Mpo6a ¢ HaknoHamu.
CTenTecT ANs XeHLUMH
CrentecTt R.Shephard.
[apBapackui ctentect
OpTocTaTuyeckas n KnnHocTaTuyeckas npoobl.
. 3-X CTyneH4aTbIi 9proMeTprUYECKnii TECT.
0. Tect AcTtpaHga.
1. Tect PWC170.
TecTbl 1-8 No3BOMAT oueHMBaTbL (PU3MYECKOEe COCTOSIHME MO BOCCTaHOBM-
TenbHOW peakuun opraHnama Ha pusnyeckyto Harpysky.

Tectbl 9-11 nNo3BonAT OUEHMBaTL aganTauMio opraHuMama K usn4ecKkon
Harpyske.

C uenbio yBenMYEHUA TOYHOCTU pe3ynbTaToB TECTUPOBaHUA, OCOOEH-
HO MPU MaccoBbiXx obcrnefoBaHUAX BaXHO NPUMEHATb cneuuanbHble Nyrfb-
cCoMeTpbl, PUTMOKapAMOCKONbI C aBTOMaTU4YECKUM aHanu3oMm pe3ynbTaToB
TecTupoBaHuaA Ha K.
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Obwwee usmyeckoe cocTossHUe (yHKUMOHaNbHasi BO3MOXHOCTb), onpeae-
nsieTcsa kak CrnocobHOCTb YeroBeka YAOBMETBOPUTENbHO BbINOMHATE MbILLIEYHYHO
paboTy, oLeHKa KOTOPOW MOXET NPOU3BOAMTLCS NOCPEACTBOM:

e BENWNYYHbI, NMPOAOIIKUTENBHOCTU N XapakTepa MakCuMarnbHOW Harpysku, KoTopoe
AaHHOe NLo CNoCOBHO BbIMOMHUTD;

® COOTHOLLEHMS MeXAy YPOBHEM CyOMakCMmarnbHOM Harpy3ku U peakuuen opra-
HW3Ma Ha Hee;

e BPEMEHV BOCCTAHOBIEHUS CepAeyYHO-COCYANCTON W AblXaTenbHOW cCUcCTeM nocne
MaKCMManbHbIX UM cybMakcmMarnbHbIX Harpy3ok.

Heo6xogmMmo oTMeTUTb, YTO O4HOPA30BOe TECTUPOBAHUE 3a4aCTYIO He Mo-
3BONSET cAenaTtb NpaBwibHbIE BblBOAbI O PYHKLMOHANBHOM COCTOSIHAM YenoBeka.
Bonee vHdopmatuBHa OuHamMuka U3MEHeHUsI rokasamersiel Npy Nepuoan4ecKom
TecTupoBaHun. [ins Toro, 4Tobbl pe3ynbTaTbl MOBTOPHbLIX TECTMPOBAHUIA (AN KOH-
Tpons 3a U3MeHeHneM (OYHKLMOHAMbHOr0 COCTOSIHUA B NpoLiecce TPEHWUPOBKN UMK
peabunvtaumm) HeobxoAMMbI OAMHAKOBbLIE BUA, U BEMNWYMHA Harpysku, OAMHAKoBbIE
YCIOBWS BHELLHEN CPefbl, BDEMEHUW CYTOK, pexuma AHA (COH, NuTaHue).

B Tectax ¢ dmsnyeckon Harpyskon ans onpegeneHns uam4eckoro CocTos-
HMS B cnopTe U hM3NYECcKON KynbType MCMonb3yloT cneaywolwme ¢gpopmbl ABUra-
TeNnbHOM aKTUBHOCTU: Ger, xoabba, neganupoBaHne Ha BenoapromeTpe, xoabba
Mo CTyneHbkaM, paboTa Ha rpebHbIX TpeHaxepax, PUTMUYECKOEe BbINOMHEHNE Or-
peneneHHbIX Uan4ecknx ynpaxHeHuin, opTo- U KNMHocTaTuyeckasi mpodbl 1 Ap.

Hanbonee yHuBepcanbHbIM CMOCOOOM 3adaHWs Harpy3ku cuutaeTcs eep-
mukanbHoe nedanuposaHue Ha eesloap2omMempe. B HacTosiLlee BpemMs B Npo-
Aaxe MMeeTcs LUMPOKUIA BbIGOP BENO3IpromMeTpoB C NPOrpaMMHbIM ynpaBreHu-
€M Harpy3kou ¢ NOMOLLbI0 BCTPOEHHOro KOMMbIoTEpa.

Hanpumep, BenotpeHaxep Luxor
(dboTo cnesa) co3gaH C y4yeTOM MNOCMAeAHUX
paspaboTok B 06nacTv cnopTMBHOro o6opyao-
BaHus. lMokasatenu nynbca CHUMMaKTCA C
nafgoHe PpyK CEHCOPHbIMM AaTyvMKamu,
pacnonoXxeHHbIM Ha PYKOATKax, AaHHble O
nynbce otobpaxarTcs Ha IKPaHe KOMMNbHo-
Tepa. OcobeHHOCTUN: MarHUTHas 8-Mu ypoBHe-
Bas cycTema Harpysku; ycuneHHas pama obec-
ne4ymBaeT HaAEXHOCTb N YCTOWYMBOCTb KOHCT-
PYKUWKW; OpUrMHanbHbI  AWM3alH:  NOmynpo-
3payvHbIl KOPMYC; perynupyemMoe No BbICOTE
mMsArkoe cupeHve; 6onblive neganu ¢ ukcu-
PYIOLMMN PEMHAMW; KOMMbIOTEP OTOGpaxa-
€T CKOpPOCTb, BpeMsi, AUCTaHLMIO, Karnopuu,
nynbc; pyHKunA Recovery oueHUT cocTos-
HUe Ballero cepaua no 6-6annbHon WwKane;
TpaHcnopTMpoBOYHble  ponukn.  Pasmepsi:
95x48x120 cm. Bec: 28 kr MmakcumanbHbii. CTOMMOCTb: 262 $.

Tecm ¢ x00b60U unu 6e20M MOXET ObITb BbINONIHEH HA BErOBOW LOPOXKE
(TpegbaHe unu Tpegmune) ¢ KOMMNbIOTEPOM; KOHCTPYKUMSA TpeabaHa JorkHa npe-
AycMaTpuBaTb BO3MOXHOCTb U3MEPEHNS Y UBMEHEHUSI CKOPOCTW U HAKINOHA NEHTHbI.




Hanpumep, 6eroBas pgopoxka 680 (cpoto
cnpaBa) C MarHUTHOW 8-ypOBHEBOW CUCTEMOW Ha-
rpy3ku. [1Ba yrna HaknoHa. CknagHasi KOHCTPYKLUS.
MakcumanbHbin Bec nonb3oBatens 100 kr. Kom-
nblOTEpP: OAWH OOMNbLUOW XWAKOKpUCTannuye-
CKMA MOHUTOP C hyHKUMEN CKaHMPOBaHUA:
BpEMS#, pacxop Kariopun, CKOpoCTb, AUCTaHLMSA,
nynbc, PyHKUus BoccTaHoBrneHus. lNokasaHusa
nynbca CHUMMaKTCA CEHCOPHbIMM AaT4yUKamM,
pacnonoxeHHbIMU Ha pyKosiTkax. beroBoe no-
notHo: 360x1200 mm. Pasmepbi: B paboyem co-
ctosiHum - 1500x730x1380 cMm., B CNOXEHHOM Buae
- 660x730x1440 cm. CTonmocTb: 280 $

MpocTbiM, (PM3NONOrMYHBIM N TOYHBIM CMO-
coboM [03UpOBaHUs Harpy3ku sIBMsieTcs ctenaproMmeTpus. B ocHoBy atoro Buaa

Harpysku MosioXeH puTMuye-
CKWUIA NOABEM U CMyCK MO Ma-
neHbKOW necTHuue. ABTopa-

MW PasnnYHbIX CTEM TECTOB
. npeanoxeHbl OOHO-, OBYX- U
a 0 ] 5 . TPEXCTYNEeHYaTble NeCTHULbI.

MowHocTe paboTbl perynu-

pyeTcsa U3MEeHEHUEM BbICOTbI
/t CTYMEHEeK WnM Temna BOCXO-
EeHuA. Ha
5 5,“ g& Aall B
1 2 3 4 5 6 OLHOCTYNEHYATYIO NECTHULY

Puc.4.1. Ha 0AHOCTOPOHHIOIO BYXCTYMEHYaTyio NecT- obcneyemelit  noAHNMaeTCs

HULLY BOCXOZAT Ha TpU cyeTa M Takke, He NoBopaynsa- Ha [Ba C4YeTa, TaKum Xe

AICb, CMYCKAOTCA BHU3; NOSHBIA LIMKIT BKIOYaeT 6 waros. obpa3om He NMoOBOpayMBasiChb,
NMPOUCXOAUT  CMyCK;  OOWH

BOCXOXOEHMSA COCTOUT M3 4-x waroB (puc.4.1). Temn reuxsioepma MeEeieHier
roB B MVHYTY Hey#obeH, n3-3a notepy opueHTaumu, a npesbiwatowmin 180 waros B
MWH. - onaceH. BbicoTa BoCxoxaeHUsA Ha OOHOCTYMNeH4YaTyl NeCcTHUUY AN MOro-

ObIX 340pOBbIX Ntogen gommkHa coctaensatb 40-50 cm.
Bonee ypobHa paByxcTyneHuyaTas nectHuua. BbicoTa ‘ \

KaXxaomn CTyneHbkn paBHa 23 cm.

B HacToswee Bpems, AnNA CTenaproMeTpun uc-
MOMb3YyTCA KOMMbIOTEPU3NPOBAHHbIE ANNUNTUYECKME
TpeHaxépbl (cTennepsl). Hanpumep, annunTMYecKun
TpeHaxép (crennep) Body Sculpture BE-6600 (poto
cnpasa). MarHuTHas cuctema TOPMOXEHWS CO CTyNeH-
yaTon perynvpoBkoi. BbeinonHeH no TtexHomnorun “Hi-
Tech". lJaTyMku nynbca pacrnonoxeHol Ha gyre. Kom-
NblTEP: BPeMsi, CKOPOCTb, AWUCTaHUWSA, Kanopuwu,
nynbc. CkaHupylowmii pexum. Ha onopax TpaHcnopT-
Hble ponuku. CtonmocTs 235 $.




Beinyckatotca u 6onee goporve crennepsbl.
Hanpumep, annuntuyeckun TpeHaxép Johnson
JPE-5100 (doTo cneBa). TpeHaxep [ABOWHOrO
AencTBus, KnybHbIA, camoBbipaBHMBAKOLLMECH Ne-
Aanu, aBTOHOMHOE NMUTaHue (reHepaTop MOCTOSH-
HOoro TOoka), 6 mporpamMm Kapauvo, MaTPUYHbLIN
aucnnen - 4 okHa, JaTYMK NyNbca Ha PYKOSATKaXx
unu HarpygHbii Tuna Polar. Snnuntnyecknin Tpe-
Haxxep ABOMHOro gevctens. OH UMeeT CBA3aHHY0
CMCTEeMY pblYaroB s HOT W PyK, ABWKEHUE KOTO-
pbiMU CO30aeT TPEHUPOBOYHYIO HarpysKy Ans Bce-
ro tena. Pbiqary ans pyk moryt ObiTb nerko or-
KrnoYeHbl. TpeHaxep mpurogeH Ans MCnonb3oBa-
HUS B (DUTHEC-LIEHTPax U KopnopaTuBHbIX Knybax
(8 yacoB B peHb), a Takke M pgoma (high-end
equipment). [INA KOHTPONA cepAevYHOMN AEATENIbHOCTU ClyXaT oTobpaxeHue
nynbca Ha Aucnrnee KOHCONM U nanbLeBbie AaTYUKU Ha pyKosAiTKax. CToMMOCTb
2880 $.

Tennoeu3uoHHass duacHocmuka
C cepeamHbl 80-x rogoB XX Beka B MeAWLMHE MONyYunu pacrnpocTpaHeHue
TennoBupeHue (Bopobres A. 6., 1985) n uHdpakpacHas (UK) Tepmorpacdusn
(Foccope XK., 1988). OcHoBy TennoBuaeHUst COCTaBMSET annapaTypHas perucrpa-
LMs MHGPaKpaCHOM YacTu CNEKTPa 3NEKTPOMAarHUTHOTO U3Ny4eHusI.

TennoBu3MOHHasA AMArHocTMKa - 3TO Crnocob pacno3HaBaHuA 3aboneBaHuii
Ha OCHOBaHWM U3y4YeHWs pacrnpedeneHns TEMMOBbIX NOMen No NoKpoBam
HTEHG opraHusma.

B nocrnegHve roabl TenmnoBM3VOHHAs OMarHOCTMKa CTaHOBMTCHA Bce bonee
BOCTPebOBaHHOW M B PM3NYECKON KyNbType M CMopTe - MOMUMO (DYHKLMOHANBbHON
OMNarHocTukn, umeHHo MK-meTtoabl MOryT cnpaBnsiTbCst C OOHOW U3 CIOXHbIX MPO-
6rem TpeHMPOBOYHOrO NpoLecca — AUCTAHLUOHHBIM KOHTPOMNEM HaMpPSXXeHWs rpynmn
MbiwL. Pernctpaums tennosusopamu Gornee pasorpeTbiX y4acTKOB MOBEPXHOCTU
Tena, No3BonuT CcyauTb 00 YMEHUU CMOPTCMEHOM YNpaBnsiTb CBOMMW MbILLILIAMU.
Hanpumep, B 6okce, rae yaapbl pykamu TpebyeTcss conpoBoxaaTb HanpsxeHuem
onpeaeneHHbIX rpynn MbILWL, HOF, NaxoBon obnactu n cnuHbl NK-meToabl yxe Ha
HayarnbHOM TPEHMPOBOYHOM 3Tarne CMOryT CKOPPEKTUPOBATb MbILIEYHYHO AesTenb-
HOCTb CMOPTCMEHOB 1 B 6onee KOpoTkne CPpoKM 0TO6paTh NEPCNEKTUBHBIX aTIeToB.
MK-meToabl mMoryT ObiTb BOocTpebOBaHbl BO BCEX BUAAax CrnopTa, raAe OCTpo CTOUT
npobnema KoHTponsa AvddepeHUMpoBaHHoW paboTbl rpynn MbiliL, HanpuMep, B
aTneTusme.

Annapartypa ans TtennosuanoHHon guarHoctuku: 6TB-01,TB-03, Pagyra-3,
Papyra-5. OgHa 13 nocneaHux otedecTBeHHbIX paspaboTok (2002 r.) — Tennosuau-
OHHbIN KOMMbIOTEPHbIN KOoMmnnekc TB-03K ¢ meTogukamu TenmnoBM3MOHHON pedd-
NeKCoaMarHoCTVKN MU cTaHgapTHoro TtennosugeHus (Puc.4.2). Obnactb npvmeHe-
Hus - abcontoTHO 6e3BpeaHas Ans Bpadva u naumeHTa paHHAA AUarHocTUKa npak-
TUYECKM BCeX OCHOBHbLIX 3ab6oyieBaHMA BHYTPEHHUX OPraHoB (B TOM 4ucre
OHKOJTOrMYECKMX) KaK AeTen, Tak U B3POCoro YenoBeka.




MporpammHoe obecnedveHue k Tennosm3opy TB-03K no3sonser :

e [onyYyaTb Ka4yeCTBEHHOE TEMMOBM3NOHHOE M300paxeHne B pearbHOM Mac-
wrTabe BpEMEHU N NPOCTPAHCTBA;

e nopgaepxusate Bl Tepmorpamm
MU NauueHTOB, COCTaBIIEHHYIO B
Buae "uctopui 6onesHmn";

e  Mpou3BOouUTb LMcpoBylo 0bpa-
60TKy TEpPMOrpamm;

e  pacnevatbiBaTb TepMOrpammbl B
uBeTe 1 C pa3HbiM MacLuTabom;

e  3KCMOPTUPOBATb TEPMOrpamMmbl B
rpachmyeckom Buge.

Pwnc.4.2. TennoBM3NOHHBIV KOMMbIOTEPHbIN

dusmnyeckne  XapakTepuCTUKU komnnekc TB-03K — oTeyecTBeHHas paspa-
Tennosu3opa TB-03K: 6oTka 3AO CB3M (Poccus, 603022, HuxHui
1. OnTUMarnbHbIA YpOBEHb paspe- Hoeropoa, np. M"arapu+a, 23/1

Wwaroleit crnocoBHocTM - 0.1°C B Ten.: (8312)-34-59-23; dakc: (8312)-65-60-30

[nanasoHe Temnepatyp oT 25 [0 E-Mail: )-
40°C.
ManorabapuTHocTb (pa3veLlaeTca B "gunnomare").
MpakTnyeckn nonHas 6ecymMHOCTb paboThbl.
B0o3MOXHOCTb €XXeHEBHON TPaHCMOPTUPOBKM.
Mapamempsbl mennoeu3uoHHolU kamepbi TB-03K :
[wnanasoH uccnegyembix Temnepatyp - oT -5 go 500 °C.
PaccrosiHne go uccnegyemoro obbekra - ot 25 cm fo 6eckoHevHoCTH.
[nvTenbHOCTb CKaHMpoBaHus cTpoku - 20 £ 0,2 mMc.
OnutenbHOCTb CkaHMpoBaHUA kagpa - 3,2 £ 0,2 c.
PaspelueHune - matpuua 128x128 Ttouek.
Macca - 2 kr.

Opyras paspaboTtka HoBocubupckoro MHCTUTYTa OU3NKM NONYyNpOBOAHMKOB
CO PAH - meguumHckmn tennosusop TKBp-U®M. (Hosocnbupck, npocn. Ak. Jlas-
peHTbeBa, 13, Ten.: 33-29-26, 33-35-04, e-mail:vainer@sun20.isp.nsc.ru).

KpaTkasi copepxartenbHas xapakTepucTuka paspaboTku: B coBpeMeHHoun
MeauLMHe TEMNOBU3MOHHOE 0bcreaoBaHMe NPeAcTaBnseT MOLLHbIA AnarHocTuYe-
CKUI MeTOoZ, NO3BONSIOLLMIA BbISBNATL Takne NaTtonorum, KOTopblie NIoxo nogaatoT-
CA KOHTPOM Apyrumn cnocobamu. TennoBusMoHHOe obcrnefoBaHWe CNYXWUT ANs
OMarHOCTUKN Ha paHHMX CTaausix (40 PEHTITEHONOrMYEcKMX NPOSBIIEHUN, @ B HEKO-
TOPbIX Cry4Yasax 3adonro Ao nosiBneHus xanob 6onbHoro) criegyomx 3abonesa-
HWI: BOCMNarneHue 1 onyxonu MOJSOYHBIX Xernes3, OpraHoB MNMHEKONOrM4yeckon caepslt,
KOXu, numdoysnos, JIOP-3aboneBaHus, NopaxeHst HEPBOB M COCYLAOB KOHEYHO-
CTeN, BapuKO3HOE pacClUMpeHne BeH; BocnanuTesNbHble 3aboneBaHus Xenyao4yHo-
KVLLIEYHOro TpakTa, MeYeHu, Mo4Yek; OCTEOXOHAPO3 U OMyXOmnu MO3BOHOYHMKA. Kak
abconoTHO Ge3BpeHbIt NpMbop, TEMNOBM30P 3PEHEKTUBHO NMPUMEHSETCA B aky-
LepCcTBE U NeguaTpum.

Tennosuzop TKBp-U®IT cocToMT M3 TENNOBU3NOHHOW KaMepbl Ha LUTaTUBE,
uctoyHuka nutanus, MK IBM PC, npuHTepa LBETHOM neyaTtu, COMpoBOXAAaeTcs
nakeToMm npuknagHblx nporpamm. lNporpammHoe obecneyeHune, co3gaHHoOe crneuu-
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anbHO Ansi 3Toro npubopa, AaeT LUMPOKMI CNEeKTP BO3MOXHOCTEN Ans obpaboTku
[OaHHbIX, NOMyYeHHbIX NpyY 06cnegoBaHMn 6oMbHOro, MO3BONSIET COCTaBMAATL U BEC-
TN KOMMbIOTEPHbIV apXUB TEPMOrPaMM M OMUCAHWIA K HAM.

TennoBusmoHHas cuctema KBp-UDI cogenaHa ¢ npymeHeHMeM MaTtpuyHOro
demekmopa Ha ocHoee apceHuda uHOusi. B npnGope MOMHOCTbIO OTCYTCTBYHOT
MEeXaHW4YeCcKne y3rbl CKaHMPOBaHUA n306paxeHunsl. Pusnmyeckme xapakTePUCTUKN:

e npedenbHasi TemnepaTypHasi YyBCTBUTENbHOCTL - He Xyxe 0,03 °C;

e BbIiCOKas NPOCTPaHCTBEHHAA pa3peLuaroLlas CrocobHOCTb,

e  ObICTpogenicTB/E (B peanbHOM peXume U3MepeHuin - okono 20 kagpoB B ce-
KYHAY, @ MakcumMarnbHasi YactoTa MoXeT gocturate 50 KaapoB B ceKyHAY ).

Takasa yacTtoTa kagpoB JaeT BO3MOXHOCTb MCCneaoBaTb AUHAMUKY npoLec-
COB, MPOTEKAMLLMX B OpraHn3me (KpOBOTOK, peakLum HEPBHOWM CUCTEMbBI U T.4. ).

lMpuMeHeHVe TennoBM3OPOB B CMOPTUBHOW TPEHMPOBKE MOXET OKa3aTbCsl
[OCTaTOYHO MEPCMNEKTUBHOW — KOHTPOSb 32 MbILLIEYHOW AEATENbHOCTbI0 — BaXKHas
KOMMOHEeHTa 0oOy4yeHusa [OBuratenbHOMY [EWCTBUIO, XOTS He BbiCOKas 4acrtoTta
cbeMku (0o 50 KagpoB B CeKyHOy MO CpaBHEHMIO ¢ MMHUMYM 500 kagpamu B ce-
KyHOY B BUAEO CbeEMKe) NOoTpebyeT NoMcKoB onpeaeneHHbIX hopM CbeMKN 1 obpa-
60Tk n3obpaxxeHnin B KOHKPETHBLIX BUAAX cropTa.

AnNeKTPONYHKTYPHbIA MeTOA ANarHoCTUKU
(pyHKLMOHaNbHbIX CACTEM CIOPTCMEHOB.
OfHMM 13 HOBbIX CMOCOOOB aKTMBU3aUUM U AUArHOCTUMKU (hr3nonornye-
CKMUX afanTUBHbIX CUCTEM aTfeTOB B HaCTOsILLEee BPEMs SIBMSIETCS 3J1eKTPOMNYHK-
Typa.

aﬂeKTpOﬂyHKTypHaﬂ AWarHocTUKa — MEeTo[, OCHOBaHHbLIM Ha onpedeneHun
d)yHKLl,I/IOHaJ'leOFO COCTOAHNA CUCTEM OpraHu3Ma 4erioBeka, nytem ms-
MepeHuna SJ'IeKTpI/I‘-IeCKOIZ npoBoAMMOCTM B COOTBETCTBYHOLUMX ITUM
beHKLl,VIOHaJ'IbeIM cucteMam OMOoNorMYeckn akTUBHbBIX TOYKaX.

OgHuM 13 yaobHbIX M OOCTATOYMHO WH-
dopMaTMBHBIX ABMSIETCA METOA OTEYECTBEHHOIO
Bpaya Buktopa YepHsakoBa. OTOT mMeTon BKIHO-
YaeT AMArHOCTUKY U TeCTUpoBaHWe NO BOCb-
MM TOYKaM Ha KMCTU OJHOM pyku (pnc.4.3).

MMepBble 4YeTbipe TOYKM MO3BONSOT Bbl-
SIBUTb (PYHKLMOHANBHOE COCTOSIHME OpraHvM3ma B
uenom (BAT 1) n B oTgenbHbIX ero yactax. Huxk-
Has yacTb Tena (BAT 2) o6begunHseT nokasatenu
OpraHoB OplOWHOM NOMOCTH, 3a0PHOLLMHHOIO
NMPOCTPaHCTBA, Maroro Tasa M HWKHUX KOHEYHO-
cten. CpegHsa yactb Tena (BAT 3) o6beguHseT
opraHbl rpygHON KNEeTKW, LUeto, BEPXHWE KOHEeu-
HocTu. BepxHsia yactb Tena (BAT 4) nHdopmu-
pyeT o (byHKUMOHanbHbIX npoueccax B obnactu
ronosbl. Takum obGpasom, obcnegoBaHue 3TUX
TOYeK MNO3BOMSAET NOMy4MTb OBLLYIO KapTUHY Bep-

Puc.4.3. Tonorpadus Bocbmu BAT




TUKanbHOrO pacnpefeneHvs rmno- unu rmnepdyHKLMOHANbHBIX NaTONOrMYecKnX
npoueccoB. BeretatuBHas HepBHas cuctema (BAT 5), cocyaucrtass cuctema
(BAT 6), ummyHHasa cuctema (BAT 7) n 3HAOKpUHHAA cuctema (EAT 8) - nossons-
10T onpeaennTb (MYHKLMOHANBbHOE COCTOSIHNE OCHOB- - }

HbIX BCEOOBEMIMIOLLMNX CUCTEM.

Wccneposanune nposogmmoctu BAT nossonser
BbISIBUTb U3MEHEHNE COCTOSIHNE CUCTEMbI OpraH1M3ma,
opraHa unu TkaHu.

ABTOpPOM HACTOSILLErO 3NEKTPOHHOIO y4ebHuKa
onpegeneHo (B.M1.A., 2001), 4To ogHON 13 Hanbonee
nokasaTterbHbIX, B OTHOLLEHUWN BONIEBOro Hanps»KeHUs
6bina onpepeneHa BAT 1G-2 (usHb-ry) mepuguaHa
"TOHKOM KMLLKW". JneKTpuyeckue mnokasatenu 3Ton
BAT Bo3pacTalT C yBENMYeHWEM BOSIEBOTO YCUIKS.
Touka 1G-2 usiHb-ry pacnonoxeHa y Hapy>XHOro kpas
OCHOBHOM GhanaHru V nansua.

Annapartypa. Elle B coBeTckue roabl Hacyu- :
TbiBanocb 6onee gecatka obpasuoB annapatypbl Ans sneKTponyHKTypHom AnarHo-
ctukmn (MopmHos @.., 1988). OgHa u3 nocnegHmx paspaboTok - 6bIToBON GUOMO-
rmyeckun aHanmaatop "®eHukc-A2" (doTo BBEPXY).

TexHuyeckme xapaKkTepucTukn GuiToBOro Guonornyeckoro aHanmaartopa "de-
HUKC-A2":

e Tok — He 6onee 500 MKA

o lllkana nokasatenew Toka — o1 0 Ao 100 y.e. ¢ TOMHOCTbIO A0 1 OEeCATUYHOro 3Ha-
Ka.

o [lorpelHocTb KOHTpons Toka +0,6 y.e.

o [MpogomkutenbHOCTb paboTbl OT OAHOr0 KOMMIEeKTa UCTOYHUKOB NuTaHusa (2 6a-
Tapeu Tuna «KpoHa») He meHee 70 u.

e [abaputHble pasmepsbl: koprnyca npubopa He Gonee 126x72X26 mm, wyna —
Z14x117 mm, anekTpoga — J14x85 mm.

e Macca npubopa He 6onee 200 r.

MeTtopa rasopaspsigHOW BUsyanusauum.
OfVH 13 COBPEMEHHbIX M NEPCNEKTUBHBLIX METOLOB AMArHOCTUKWN, OCHOBAH-
HbIN Ha adhdpekTe KnpnnaHa.

MeTopn rasopaspsigHou Busyanusauum (FPB) — Bruonoruyeckas Smuccus un

a2 OnTuyeckoe nsnyyYeHne, CTUMyIMpoOBaHHOE 3MIEKTPOMArHUTHBLIM MOSEM,
k ycuneHHoe MasoBbiM Pa3psigom ¢ Busyanusaumen 3a cHeT KoMnbloTep-
Hov 06paboTku aaHHbIX (B30 MPB).

Hwxe nepeuncneHbl HayvHble yyYpexaeHusl, npuHuMatowme ydyactue B 'PB
nccrnenoBaHusix B obnacTtu:

®usuku: CMNoUTMO; NHcTtuTyT KnbepHetukm PAH; YHuBepcuteT r. MoHpe-
anb (Kanaga)

Meguumnnbi: CIM6IMY um. akag. W.M. MNaenosa; NHcTuTyT Mosra Yenoseka
um. akag. bextepesa npu PAH (CI16); Clr6 BoeHHo-MeaununHckas Akagemust; Bo-




poHexckas oc. MeguuuHckas Akagemus; HAW Akywepctea u negmnatpum (Poc-
ToB-Ha-[loHy); Poccuiickas Akagemusa Atopsegudeckoin MeguumHel; MHcTutyT Tpa-
auunoHHon MeauumHel; Akagemnst Kocmmyeckon MeanumHel; YHuBepcuteT r. Kyo-
nvo (PuHnNaHAMSA); LieHTpbl KoMnnnMeHTapHON MeauumnHel 21 cTpaHbl Mupa.

Mcuxocpmusmonorum u cnopte: Noc.HUU dusnueckon Kynbtypsl u CnopTa;
Cl6 Akagemuns Cnopta; MexayHapogHbii YHnsepcutet Ctokronbma; JloHgoH Cu-
TV YHMBeEpcUTeT.

®Pusmyeckne ocHoBblI MeToda rasopaspsgHon susyanusauum (FPB). Oc-
HOBHOWM MCTOYHMK (HOPMUPOBaHUSI N306paKeHUs - 3TO rasoBbIvi pa3psig B6NM3m no-
BEPXHOCTU mccrnegyemoro obvekta. MoXHO BbIAENUTb ABa OCHOBHLIX TMNa paspsi-
Aa, CBA3aHHbIX C (hOpMMPOBaHMEM KMPRIMAHOTPaMM: NaBUHHBIN, Pa3BUBaOLLMICS B
OrpaHVYeHHOM AMINEKTPUKOM Y3KOM 3a30pe U CKOMb3SALWMA N0 MOBEPXHOCTU Au-
anekTpuka. Ana naeHTudmkaumn metoga rpacudeckon permctpauum 6bin BBeaeH
TepmuH FPB-rpacdumsa, a ansa onncaHmsa camoro nsobpaxeHust - FPB-rpaMmbi.

B oTnnyne ot pacnpocTpaHeHHbIX CNOCOO0OB MEAWLIMHCKOW BU3yanu3auuu, B
metone PB 3akniuyeHne JaeTcs He NyTeM WM3YyYEeHUsi aHaTOMUYECKMX CTPYKTYp
OpraHuaMa, a Ha OCHOBaHUWM KOH(POPMHBLIX NPeobpa3oBaHWn U MaTEMaTUYECKOWN
OLEHKN MHOronapameTpuyeckux obpas3oB, nmapamMempbl KOMOPbIX 3asucsim om
ncuxoghu3zuosio2u4ecKko20 cocmosiHUsi op2aHusma. B 10 xe Bpems 6asoBble
dusnyeckme npoLecchl ABNATCS 06WMMK kak ansa Guonormyeckux o6vekToB (BO),
Tak U ANs HeopraHnyeckux obbekToB. PyHKUMOHanNbHble ocobeHHocTn BO nposBs-
NSKTCA B OCHOBHOM B BapuabenbHOCTU W
OVHamuKe ra3opaspsaaHbIX M300paXeHWN. a) naswHLA

MpuHumn TPB 3akniovaetca B cne-
aytowem (puc.4.4): Mexagy wuccnegyembiv
00BLEKTOM 1 M OUSNEKTPUYECKON MMAacTUHOWM
2, Ha KOTOpoK pa3melyaeTcs oObeKkT, noga-
I0TCA MMNYIbCbl HAMPSXKEHUS OT reHeparTopa
3NeKTpoMarHUTHOro nons 5, gna 4ero Ha
oOpaTHY0 CTOPOHY MNacTUHbl 2 HaHEeCeHo
npo3payHoe TOKOMPOBOASLLEE MOKPbITHE.
Mpwn BbICOKON HaMNPSXXEHHOCTU MONS B raso-
BOW Cpefe NMpoCTpaHCTBa KOHTakTa obbekTa
1 » nnacTuHbl 2 pa3BuMBaeTCs NaBWHHLIN PuC.4.4
nvnu ckonb3awmin rasosblid paspag (MP), &) L= L « CumMaTHecroe
napameTpbl KOTOPOTO OMpefensitoTCsl CBOW- ISP FCTPOACTR

Ro

AN wocnenonanna MPB
cTtBamu obbekta. CBeyeHue paspsana c no- ,GI XEPAKTEPMECTHE (B) W 810
MOLLIbIO onTu4eckon cuctembl 1 N3C-kamepbl
i 1-0FLEKT WOCNER0BIHWA]
| 2-Mpoapand ANBKTROL,;
[ F-ONTHIBCKAR CHCTEMA;

__ | aamwmaneHTwan cxema ()

3 npeobpasyeTcs B BUOAEOCUTHAsbI, KOTOpPblE =4 o
3anucLiBaloTCA B BMAE OAMHOYHBIX KaApoOB
(FPB-rpamm) nnun AVI-cbannos B 6mnok namsi- | 1 +-BMABONPEOGRAICERT AN,
TU 4, CBA3AHHbI C KOMMBIOTEPHBIM Npoliec- | l_ § - anexrparensn Gnot
copom o6paboTku. [Mpoueccop o06paboTkm
npegcraensgeT cobow cneumann3MpoBaHHbBIN MPOrpaMMHbIA KOMMNNEKC, KOTOPbLIN
NMo3BONSET BbIMUCASATL Psif, NapaMeTpoB M Ha UX OCHOBe AdenaTb OonpefeneHHble
OVarHoCTUYeckne 3aKnioyeHns.

O6nactu npumeHeHusa metoaa MPB: 1. B MeguuuHe; 2. B cnopTe - AMarHo-
CTUKa ncmxomanyeckoro noTeHumana CropTCMEHOB; 3. B MCUXOMOMMM - OLEHKa




NMCUXO3MOLMOHArNBLHOTO COCTOSIHUSI; OLIEHKA W3MEHEHHbIX COCTOSIHUA CO3HaHWS
(ncce).

HuazHocmuka ncuxoghuzuyecko2o nomeHyuana cnopmcmeHos. B pe-
3ynbTaTe CKPUHWMHIOBOM BMO3neKkTporpatnyeckon MarHoCTUKM NCMXou3nonoru-
YecKkoro noteHumana 4denoBeka cobpaHa 6asa gaHHbIX No npubnuautensHo 200
BbICOKOKBaNMuumnpoBaHHbIM cnoptcmeHaM. OHa BkrtodaeT B cebs kak AaHHble,
nony4yeHHole metogoMm [PB, Tak MU MHOXECTBO BepudMULMPYIOLLNX MOoKasaTernen
(mapameTpbl cepaeqHO OeATeNbHOCTU, MCUXONOrMYEeCcKoe TECTUPOBAHWE, FEHOTU-
nMyeckasi BbIHOCMMBOCTb M T.M.). B pe3ynbTaTte BbisiBNeHa CBA3b XapaKTEepUCTUK
'PB ¢ ncuxodusnyecknm noTeHumManom crnoptcMeHoB. PaspaboTtaHa aBToMaTuaun-
pOBaHHas cucTemMa CKPUHWUHIM-OUArHOCTUKM NCMXOU3MYECKOro noTeHumana cnopr-
CMEHOB, KOTOpasi MO3BOMSET OCYLECTBAATb Kak WHAMBUAOYanbHYK 3KCMpecc-
OMarHOCTUKY, Tak 1 paHXupoBaHMe CNopTCMEHOB BHYTPW rpynnbi.

«Ha hoHe» «nepeq COpeBHOBaHUAMMY
'PB-rpammbl CMOPTCMEHKM

ConoctaBsneHve nameHeHu napameTpos PB-rpamm ¢ Tem Unun UHbIM ricu-
XO0-3MOYUOHAaJIbHLIM COCMOSIHUEM 4YesiogeKa MO3BONWMO BbIAENUTb pPasHble
rpynnbl UCMbITYeMbIX C Hanbornee BbipaXXeHHbIMW MCUXUYECKMMU OTKINOHEHMAMU. Ha
OCHOBaHMM 3TUX UCCrnegoBaHuin Gbina paspabotaHa nporpamma "GDV Activation”.
PesynbTaTtoM BblYMCNEHMI B @HHOM MPOrpamMMHOM obecrneyeHuy SBnseTcs onpe-
JeneHne ypoBHS TpeBOXHOCTM (Stress Factor) nytem napameTpuyeckoro aHanusa
"PB-rpamm, nonyyYeHHbIX Npy pasHbix pexunmax 'PB-cbeMku.

PB-meToa npu npogheccuoHasibHOM om6ope NpUMeHSIETCS ANsi CKPUHWH-
rOBOW OLEHKM B PEKPYTMHIOBbIX areHCTBax v B oTgenax no nogbopy kagpos, a Tak-
Xe ANns 3KCNpecc-OLEHKM COCTOSHUS YenoBeka nepep BblMOMHEHUEM onpeaeneH-
HOW 3aJa4u.




~ MccnegoBaHue M3MeHEHUIN CTPYK-

Typbl BOAbI, BO3HWKAIOWMX BCNEACTBUE
BO34EVCTBUN PasnuMyHON Npupoabl, cTa-
ﬁ B HOBUTCS Bce Gornee akTyarnbHO B CBS3W C

& .ot 3arpsi3HEHVEM OKpYXXatlollen cpedbl U

MMoXoro Kayectsa NUTbeBOW BoAbl. Me-

104 TPB siIBNSieTCca OAHMM M3 HEMHOrux

=:> ﬂ WHCTPYMEHTAlNbHbIX METOOO0B, MO3BO-

-~ = NAWKUX ornepaTMBHO U MPOCTO UCcre-
- 3 [0BaTb TOHKWE CTPYKTYpbl BOAbl, a Tak-

e y4uTbIBaTb OCOOGEHHOCTM BO3OEWNCT-

i BUS OKpYXatoLuen cpeabl.
‘:IJ:;, - ]
L 5 :

A - I'PB-rpamma 06bI4HOrO COCTOSIHUSA
CO3HaHUsI.
B - 'PB-rpamma n3ameHeHHoOro cocTos-
HUSA CO3HaHUS.

BoJa aueTunnaT pacteop NaCl BUHO

COBDEMGHHOG FPB-oGopy,qosaHme Nno3BONAEeT OueHMBaTb 3HepreTn4eckoe
COCTOSIHME UBbIX N HEXMBbIX OOBLEKTOB, a Takke UX BO3OeNCTBME Ha YenoBeka.

'PB annapartypa

"GDV Camera" "'PB Kamepa Komnakt"  lNpuctaska (PB+ AKYNYHKTYPHbIW LLyN




'PB Kamepa. Mo3BonsieT Habnogatb, permcTpMpoBaTtb, BHOCUTb B KOMIMbLO-
Tep (ans nocnegytowernt obpabotkm) NPB cBeyeHune noboro obvekta. NPB cHUMKK
00BLEKTOB PErMCTPUPYIOTCA B HACTOALLEM MOMEHTE BPEMEHM.
Komnnekc 'PB Kamepa Bkntovaer:
npnbop "GDV Camera";
MO: "GDV Capture", "GDV Processor", "GDV Printing Box", "GDV Aura", "GDV
Diagram", "GDV Activation", "GDV Chakra";
yCTaHOBOYHbIN Anck USB;
koMnnekT nposoaos: USB kabenb, 'PB kabenb, ceTeBoA LUHYP;
afjanTtepHasi Mbillb;
3aTEMHSIIOLLAs KPbILLKA;
Habop uNbLTPOB;
TECT-00BLEKT;
penepHbIN ANEKTPOA;
WHCTPYKLMSA MO 3KCnyaTauum.
Bo3moxHocTb paboTthkl ¢ gononHutensHbiMm F'PB o6opyaoBaHuem:
FPB-MwuHunabopatopus
'PB+ (BbIHOCHOW 6r0OK)
'PB akynyHKTYpHbIN Wyn (Ans cbemkn BAT Tovek Ha pasnuyHbIX yYacTkax Tena)
MapameTpbl TPB Kamepbl:
anutenbHocTb nmnynsca 10 MKc;
yactoTa 1024 lu;
BeC 5 kr;
rabaputbl - 39,5x16,5x34,5 cm.

'PB Komnakrt. MpeaHasHayeH Ans KOMMNbIOTEPHOW perncrpauum u aHanusa
PB-rpamm (cBeuyeHuin) nanbLEB pyk YenoBeka. Mcnonb3yeTcss TONMbKO Ans 3KC-
npecc-4MarHoCTUKN COCTOSIHUSA opraHn3ma yenoseka. [pubop pabotaeT ot BCTpo-
€HHOW aKkkyMynaTopHow 6atapeun, YTo NO3BOMSET UCMOMb30BaTh AAaHHY0 MoAUdU-
Kaumto ons paboTbl B NOMEBbIX YCIIOBUSAX.

Mpu6op "M'PB Komnakt" Bkntoyaer:

npnoop "rPB Kamepa Komnakt";

MO: "GDV Capture", "GDV Aura";
yCTaHOBOYHbI anck USB;

komnnekT nposogos:USB kabenb, 'PB kabenb;
3apsaHoe YCTPONCTBO;

3aTEMHSIIOLLAs KPbILLKA;

Habop hunnNbTPOB;

TECT-00bEeKT;

penepHbIN ANEKTPOof;

WHCTPYKLMSA MO 3KCnyaTauum.

MapameTpbl TPB KomnakT:

paboTa Tonbko B 1 pexumve;
anutenbHocTb nmnynsca 10 MKc;
yactoTa 1024 lu;

BeC He bonee 3 kr;

rabaputbl - 230 x 180 x 100 Mm.




MpuctaBka 'PB+. MNpegHasHayeHa ans paboTbl ¢ ManonogBwkHbIMU 60nb-
HbIMWU NOABMW 1 NO3BONSAET cHUMaTb PB-rpammbl nanbLeB Hor, perucTpupoBaTh
"PB-rpamMmmbl X1BOTHbIX M KpyMnHbIX 06bekToB. [Npnbop "MPB+" asnsetca npucras-
kon k npubopy "IF'PB Kamepa" n paboTaeT ToNbKo B KOMMNMEKCE C AaHHbIM Npubo-
poMm.
Mpubop "rPB+" Bknovaer:
npnbop "MPB+";
komnnekT nposogos: USB kabenb, TPB kabenb;
TECT-00bEKT;
KpblILLKa C 6OMbLUNM OTBEPCTUEM;
crneumanbHas nieHka Ans CbeMKW XXUBOTHbIX;
MHCTPYKLMSA N0 SKCnnyaTaumumn.
MapameTpbl "MPB+":
anutenbHocTb nmnynsca 10 MKc;
yactoTa 1024 Iu;
Bec He bonee 1,5 kr;
rabaputbl - 200x135x100 mMm.

MpuctaBka TPB akynyHKTYpHbIW wWyn. [pegHasHayeH Ans BW3yarnbHOro
HabnogeHns U KOMMbIOTEPHOW perncTpaunm rasaopaspsagHoro CBeHeHUs pasnmyHbIX
obnacten Tena yenoBeka U XKMBOTHbIX, BKITHOYAS TOYKM aKynmyHKTYpbl, SHEepretuye-
CKkune KaHanbl 1 0b6nactn cBeveHns ronoBbl. AKTUBHO MCMONb3yeTCa Ans KOPPeKTu-
POBKM TOYEYHOro BO3OEWCTBMS Ha OpraHvMam 4YeroBeka (Hanp.: dusmoTepanus,
3NEKTPONYHKTYpa, UrnoyKanbiBaHue).

Mpnbop "IPB akynyHKTYpHbINA LWyn" ABnAeTcA npuctaBkon k npubopy "I'PB
Kamepa" n pabotaeT TonbKo B KOMMIEKCE C AaHHbIM Npubopom.

Mpu6op "PB akynyHKTYpHbIN Wyn" BKNOYaeT:

npubop "I'PB akynyHKTYpHbIN wyn";
'PB kabenb;

penepHbI SNEKTPOA;

MHCTPYKLMSA MO SKChnyaTauum

MapameTpbl Nnpubopa:

paboTa Tonbko B 1 pexuwve;

AnutenbHocTb nMmnynsca 10 MKc;

yactota 1024 I'u;

Bec He 6onee 800 ;

rabaputbl - 135 x 85 x 115 mm (B TpaHc-
NOPTUPOBOYHOM COCTOSIHUM).

PB-MuHuna6oparopus. Habop
3MeKTPoaoB, NpeAHasHayYeHHbI Ana nabo-

paTopHbIX MCCMefoBaHWN  XWAOKOCTEN W

TBEpPObIX MaTeEpUarnoB, Kak OpraHWYecKow,

Tak U HeopraHumdeckon npupoabl. BkniovaeT

B cebs 5 pa3nunyHbix ycTponcts. COBMECTHO

¢ Habopom nocrtaensieTcs cneuunansHoe MO

"GDV Video Analyzer". PB-MuHunaGopaTopus
MepeuncneHHble MPB-npnbopbl naro-




TaBMMBAKTCS HEMOCPEACTBEHHO MOA HayyHbIM pykoBoAcTBom npodeccopa K.T.
KopoTtkoBa - aBTOpa 1 paspaboTymka metogmkm PB.
MporpammHoe o6ecnevyeHue MPB-annapatypbl

GDV_Capture (TPB Cnewmka). [Nporpamma nossonsder ObICTPO M NpOCTO

OCyLLEeCTBNATL CbeMKy PB-rpaMmm gecaty nanbueB pyk YenoBeka, MPON3BOSIbHOMO
konuyectsa 'PB-rpamm xugkocten nnu gpyrmx 6nonormyecknx ob6bEKToB, a Takke
CbEMKY KOPOTKMX B1aeodunbMoB rasoBoro paspsga (FPB-svaeo).

[ e oo m s e sl s T

GDV Processor ('PB lNpoueccop). lNporpamma npegHasHaveHa ans obpa-
60Tkn yepHo-6enbix MPB-rpamm, BbIMMCIEHNS UX YUCIOBbIX XapakTePUCTUK U CTa-
TUCTMYECKNX NapaMeTpoB.

=

GDV Aura (TPB Aypa). lNporpamma ans obpabotku 4epHo-6enbix 'PB-
rpaMm C nocrneayrLm oKpallnBaHem M3obpaxeHns MHPOPMATUBHO 3HAYUMBIMM
LuBeTaMu U NOCTPOEHUss MaTeMaTuyeckon moaenu FPB-aypbl BOKpyr Tena venose-




GDV Diagram (F'PB Ouarpamma). [NporpamMmmMa npegHa3HaveHa ans npose-
OEHUS MOHWUTOPUWHIa COCTOSIHWMS OpraHoB U CUCTEM YerloBEKa Ha OCHOBaHWM napa-
meTpoB PB-rpamm, nonyyYeHHbIX C AECATU NanbLeB pyK.

GDV Activation (TPB AktuBauus). lNpeaHa3HayeHa onsi KONMYECTBEHHOIO
onpeneneHusl ypoBHSA TPEBOXHOCTU (CTpecca) 4YenoBeka MyTemM COMoCTaBeHUs
napameTpoB ['PB-rpamMm nanbLeB pyk, CHATbIX ¢ hunbTpoM u 6e3 cdunbTpa.

GDV Chakra ('PB Yakpa). [porpamma npegHasHaveHa ansi rpacpmyeckoro
npeacraeneHus pacnpegenerHva PB napameTpoB mMexay 3HepreTM4yeckuMu LieH-
TpamMu Tena - YakpaMu - Ha OCHoBaHuWM obpaboTku MPB-rpamm gecaTy nanbues
PYK.

meoeove

GDV Printing Box (I'PB [leyartsb). [Nporpamma npegHa3HavyeHa ans Hakomn-
neHus 1 nevaTn MaTepuana, NnoaroToBrneHHOro B nporpammax GDV (IPB).
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GDV Video Analyzer (TPB Bugeo-aHanusatop). Mporpamma npegHasHa-
YeHa Ansi aHanusa guHammnyeckux nsobpaxeHun MPB-rpaMM, BbluMCNEHUS X CTa-

TUCTUYECKUX NapamMeTpPpoB N YNCIIOBbIX XapaKTepUCTUK.
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KomnbloTepHbi aHanu3 MPB-rpamm BkntovaeT B cebs CEKTOPHYI0 AnarHo-
CTUKY 1 NapameTpuyeckun aHanus 'PB-rpamm.

CekmopHasi QuaeHOCMUKa OCHOBaHa Ha QuarHoctuyeckon tabnuue, kotopas
CBSI3bIBAET XapaKTEPUCTUKM CBEYEHMUS OTAENbHbIX 30H ManbUEB PyK C yHKLMO-
HanbHbIM COCTOSIHUEM OpPraHoB M CUCTEM opraHuamMa. Ha ocHoBe 'PB-rpamm ctpo-
nTCA MoAenb pacnpeneneHns Nonsa BOKpyr Tena YenoBeka.

lMapamempudeckuli aHanu3 ocHoBaH Ha oueHke 6onee 30 napameTtpos [PB-
rpamm, akToOpHOM U KOPPEensuMOHHOM aHanuse. PaccmartpuBarloTca reomeTpuye-
CKMe, SPKOCTHble, CTPYKTYpHblE, (dpakTanbHble, BEPOATHOCTHBIE U APYrMe rpynnbl
napameTpoB.

PesynbTatbl TPB-uccnegoBaHma. OueHka COCTOSHUSA OpraHM3ma MeToaoMm
'PB npou3BoanTCcsa Ha OCHOBaHUM aHanu3a nony4veHHbIX n3obpaxeHun MPB-rpamm,
06paboTaHHbIX CTaHAAPTHBLIM NAKeTOM Mporpamm. 3aknyveHvue no NpoBeseHHOMY
nuccnefoBaHuo AenaeT Bpay.

Mocne nposegeHHoro obcrnefoBaHNs NpegycMoTpeHa BO3MOXHOCTL pacne-
yaTKu Ha NpuHTEpe n3obpaxeHun 1 AaHHbIX. Pe3ynbTathl 06cneaoBaHns 60MbHbIX
COXPaHATCS B MaMsATU KOMMbIOTEPA, HA AWUCKETax, Nas3epHblX AWCKax U Apyrux
HocuTensx nHgopmaummn. EcTb BO3MOXHOCTb MX CPaBHEHWS Kak B MpoLecce neye-
HWSA, TaK U Npu AMHaMmu4eckoM HabnogeHun. CosgaHHble Bl MOXHO Mcnonb3oBaTh
B NPaKTU4ECKON OEATENBHOCTU U NPU HayYHbIX MCCNEeN0BaHUAX.

TpeboBaHuA k komnbloTepy ans NPB-uccnepgoBaHuns
MuHumanbHble:

Pentium-200MHz v BbiLLe,

onepaTtmBHas namaTb - 32 Mb,

100 Mb cBo60aHOro MecTa Ha XXeCTKOM AUCKe,

MoHuTop SVGA ¢ paspelueHmem He Hke 800x600 n 16 bit colors,

BMAeoKapTa ¢ namatbio 2 Mb,

USB-nopT,

OnepaumnoHHas cuctema Windows 98, ME, 2000.
OnmumansHble:

400 MHz, 64 MB RAM, 500 MB cBobogHOro mecTta Ha >XeCTKOM AUCKe




KomnbloTepHas ncuxoanarHocTuKa
Mcuxonormyeckan NOAroToBKa NMOAPA3AENseTCs Ha NCUXOMOMUK0 FIMYHOCTU U
MCUXONOTMI0 MHTENMeKTa, No3TOMYy, MpPU MOCTaHOBKE 3afayuM Ha KOMMbOTEPHbIE
MCUXONOrMYeckne UccregoBaHns, HEOGX0ANMMO YETKO onpeaenuTbes ¢ TEMU Ncu-
XUYECKUMU Ka4yeCTBaMU U MHTEMMEeKTyarnbHbIMU CNOcOGHOCTSIMU, KOTOpble onpese-
NSKT FOTOBHOCTb K CMOPTMBHOW OEATENbHOCTU, €e HafaexHoCTb. [pyroi npobrne-
MOI siBNsieTcs hopManusaumns nonyvyaemMblx AaHHbIX, UX KOMMblOTEpHas o6paboT-

Ka.

KomnbloTepHass ncuxo-
OMarHoCTuKa Yyxe MHOro net
sBNAeTCs 06nacTbio NpuMeHe-
HUS UHOPMALIMOHHBLIX TEXHO-
nornv. B Hawen ctpaHe nep-

N

KomnbloTepHass ncMxoamMarHocTmka — 9To

ncuxonorn4yeckoe TectuposaHue
cpeacreamm KOMﬂbIOTepHOIZ TEXHUKWN.

Bble TECTbl CTanu NporpaMMmMpoBaTh elle Ha oTe4ecTBeHHbIXx OBM, Ho Bym ncuxo-
NOTMYECKOro TECTMPOBaHUS Mpuwienca Ha pacnpoctpaHeHne B CCCP, a 3artem
CHTI onepauwmoHHon cuctembl DOS gns IBM PC nnm coBmectumbix ¢ Humm TK.
Hanbonee pacnpocTpaHeHHbIMW A7 TECTMPOBaHMS CMOPTCMEHOB CTanu
nporpammsl LecTtHaguaTtndakTopHbln onpocHuk Katrenna (16PF) n BocbmuugeT-

HbIn TecT JTiowepa (puc.4.21).
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Puc.4.21.a. nTepderic nporpammel Lect-
HaguaTndaKkTopHbIN onpocHuK Kattenna

Puc.4.21.6. NHTepderic nporpammbl Bocbmu-
LBeTHbIN TecT JTiowepa.

Bornee no3gHue nporpaMmmMbl NCUXONOTMYECKOro TECTUPOBAHUS, CO34aHHbIE B
onepaumoHHon cpege Microsoft Windows umetot 6onee npuBnekaTesnbHble UHTEp-
cbelicbl, HO MOEOMOrMYECKM B HUX Mano YTo M3MeHwunocb. [porpamm xe Hanpas-
NEHHON MCUXONMOrMYECKOW MOATOTOBKM AN CMOPTCMEHOB M3BECTHO He MHoro. B
cropTe Takue nporpammbl eLle HaxoasaTca B CTaAmMm TeopeTnYecknx paspaboTok.




2.

3.
4.

5.

6.

Jlutepatypa

. FaBpunoea, T.A. Ba3sbl 3HaHul uHTENnNekTyanbHbIX cuctem / T.A. laBpunosa,

B.®. Xopowesckuii. —Cl16.: MNMutep, 2001.-384c¢.

. nywakos, C.B. basbl aanHbix / C.B. Nywakos, [.B. JlomoTbko. —XapbkoB: do-

nvno, M.: ACT, 2000. -504c.

. ok, B.A. KomnbtoTepHasa ncuxogmarHoctuka / B.A. Oiok. -Cl16.: BpatctBo, 1994.
. ok, B.A. MHhopMaLMOHHBIE TEXHOMNOMMK B MEAMKO-OMONOrNMYeCcKnX uccnegosa-

Huax / B.A. Oiok, B.J1. Smmanyanb. —CI16.: MNutep, 2003. -528c.

. MopTHOB, ®.I". AnekTponyHkTypHast pednekcotepanus / ®.I. MopTHoB. —Pura:

3uHaHTe, 1988. -352c.

. WnaxtuHa, C. dutHecc B WHTepHete / C. LnaxtuHa // KomnbioTep Price.

Ne49(469) 24-30 Hos6ps, 2003. —C.378-380.

KoHTponbHbie Bonpochkl k paspeny 4.

. Mepeuucnute un oxapaKTepM3y17|Te (byHKLI,VIVI 06a3 AaHHbIX 1 ANIEKTPOHHbIX CUCTEM

ynpasrneHusi 6asaMmm gaHHbIX.

Mepeuncnnute opmMbl M CpPeacTBa KOMMbIOTEPHONO TECTUPOBAHWSA CepAevHO-
COCYAMCTON CUCTEMBI (KapOnoTeCTMPOBaHUS).

OnvwunTe CyLWHOCTb TENMOBU3NOHHON ONArHOCTUKN.

KakoBbl npeumyLLecTBa 1 NepcrnekTMBbl ANEKTPONYHKTYPHOW OUArHOCTUKM B ¢hu-
31M4eCKON KynbType u cnopte?

MepeyncnmuTe BO3MOXHOCTM MeTOAa ra3opaspsgHon Busyanusauum B dusmye-
CKOW KynbType 1 cropTe.

OnuwnTe CyWwHOCTb N COAEPXKaHNe KOMMbIOTEPHOW MCUXOANArHOCTMKM B n3N-
YecKon KynbType 1 cropTe.




Pasgen 5. UHhopmaUunOHHbIe TeXxHONOrnm
B U3yYEHUU U MOOAENUPOBAHMUUN ABUXKEHUN YernoBeka.

CodepixaHue pasdena: 3D-zpaghuyeckue Memodbl 8 M0020mMoeKe criopm-
cmeHo8. MemoObl 0nMMUKO3/IeKMPOHHO20 U3MepeHuUsi 08uxeHul 4Yesnoseka (3D—
ckaHuposaHue). TexHonoeusi «motion capture». ModenuposaHue OguzamerbHOU
dessmenbHocmu 4erioeeka. PobomomexHuka. PobomomexHuka 6 adanmueHol
¢pusudeckoli Kynbmype.

3D-rpachnyeckmne MeToabl B NOArOTOBKE CMOPTCMEHOB.

OcHoBHble nNoHATUA U onpeaeneHua. 3D-rpadmka (3-dimension) — 310
TpexmepHas KOMMNbloTepHas rpadwka, ucnonb3dyemas nvbo Ans MogenMpoBaHUs
Ha lMK cueH (background), nu6o anst MogenupoBaHus ABWxXeHWI (animation).

Knaccudumkaumsa MO 3D-rpacdvku: a. MynbTUMEAUHbLIE BUPTYarbHbIE CUMY-
naTopbl  (KOMMbOTEPHbIE Urpbl); 6. obyvaowme 1 Moaenupylwme CUCTEMBI;
B. [akeTbl TpexmepHon rpadukn 1 r. CUCTEMbl aBTOMATMYECKOro NMPOEKTUPOBaHNS
(CAIP). Hwxe paccmoTtpeHbl nporpammbl 3D-rpadvkn B cucteme husndeckomn
KynbTypbl 1 criopTa.

a. MynbtTumeauiHeie Bup-
TyanbHble CUMYNATOPbI (KOMMb-
oTepHble wurpbl). CouuanbHas
3HAYMMOCTb CropTa OTpaxkaeT 3ToT
BUA OEATenbHOCTU B KOMMbIOTEp-
HbIX Urpax — ronbd M aBTOFOHKW,
CNOpPTUBHbIE Urpbl M eanHobopcTBa,
BOT [Oaneko He MOSHbIN nepeyeHb
3HaKoMbIX MHOrMM urp. Ux couu-
anbHyto pornb B cucteme UT OKC
MOXHO Ha3BaTb MOTMBUPYHIOLLEN.
OpHor 13 Haubonee TOYHO OTBe-
YalLlyx 3anpocam  HacTosLero
yyebHUKa crnegyeT HasBaTb OETCKYH0 KOMMbIOTEPHYKO Urpy MO CMOPTUBHOW FMMHa-
ctuke «bapbwu ['MmHactTuka» (Barbie: Team
Gymnastics). 3agaya urpbl — COCTaBUTb KOM-
NMAeKCbl BbICTYNIIEHNIN HA CMOPTUBHbBIX CHapsAax u
noaroToBUTbL CMOPTCMEHOK K COpeBHOBaHUsIM. B
namsaTe Urpel BBegeHo Goree cTa rMMHacTuye-
CKUX yNpaXHeHWN AN OMopHOro npbhkka, Gpes-
Ha, 6pycbeB (pnc.5.1), ynpaxHeHuin Ha KoBpe.

6. 3D-rpacdhmuyeckne obGyyarowe M Mo-
Aenvpylouwme cuctemsl. [lonyuuslume pacnpo-
CTpaHeHVe nporpaMMbl MOAENVMPOBaHMA Terna U
OBWKeHUn dernoseka 3D-rpadmka no3BonstOT
pelwaTtb psg 3agay TPEHWPOBOYHOrO 3Tana Tex-




HMYECKOW (M TaKTM4ecKomn) NoarotoBok. Hanpumep, naket ans 3D mogenupoBaHusi
1 aHanusa ABwxeHun yenoseka (puc.5.2) «Solid Dynamics», B KOTOpPbIV 3anoXeHo
bonee 100 napameTpoB YenoBe4e-
cKoro Tena (http://www.solid-
dynamics.fr).

MpekpacHon wnntocTpaumen
3D-rpacdmyeckoro  pelueHuss  no-
CTaBrEeHHbIX 3afay SBMSETCS KOM-
nbtoTepHasa aHuuknoneaus «lpo-
c¢heccuoHanbHbIn 6GOKc». 3aechb
NMOMUMO CrNpaBOYHOrO MaTtepuana o
oonee 4000 noeauHkax u 2300
bokcepax, y4aCTBOBaBLUMX B HUX,
cdoTorpachui  6onee 300 cnopT-
cmeHoB M 30 MUHYT YHUKamnbHbIX
BMOEOCHLEMOK, NpuBeaeH Hebonb- —
IOV y4eOHbIN 6OoK Ans 03HAKOMIIEHUS C OCHOBHBLIMW yaapamu 1 3awmtamm B 60k-
ce. Ha pucyHke 5.3 n3obpaxeH MHTEPdENC KOMMLIOTEPHOW 3HUMKNoneaun «lpo-
deccroHanbHbIi 60Key, rae ABa BUpTyanbHbIX 6oiua B 3D-rpadmke AeMOHCTpU-
pyIOT yAapsbl 1 3amThl.

B. MakeTbl TpexmepHow rpadmkn. Hanbonee pacnpocTpaHeHHbIM Mpo-
rpaMMHbIM MPOAYKTOM ANA peLleHns 3agay MOAENUPOBaHNS 1 aHanusa ABVXKEHWUN
B Hallen cTpaHe criegyeT Ha3BaTb 3D Studio Max (Mopmee L., 2003), xoTa cyLie-
CTBYET U MHOXeCTBO Apyrux nporpamm 3D-rpacukn (cm. Tabnuuy 5.1).

VinoHEKIe BrpasD.
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Tabnuua 5.1.
Haunbonee nonynspHble B Poccuiickon denepaumm nporpammsl 3D - rpadomku
Ne HaseaHue Mpumeyanus
1/3D Studio Max Cospanue npodeccroHansHom 3D cueH, aHuMaumm n cneuaddektos
ons Buaeo www.discreet.com
2|AutoCAD YHuBepcanbHas cuctema aBTomaTnyeckoro npoektuposaHus (CAIMP)
3|Bodypaint [na cosgaHua Tena vyenoseka M aHMMaumm
4|Cinema 4D CeTeBas cTyams Anst aHUMaLMOHHbIX (ounbmMoB www.maxon.net
5|Corel Bryce Mporpamma reHepaumn okpyxatoLer cpeabl: naHawadTos, 06nakos.
6|Curious Labs Poser |MopenupoBaHue ABWXEHNS XUBbIX CYLLECTB  Www.curiouslabs.com
7 |Hash Animation Master|Co3gaHue 1 npeobpasoBaHue noaemn U XMBOTHbIX, PasnnuyHble 0Obek-
Thbl, aHUMALUMOHHbIE CXEMb www.hash.com
8|Lightwave MpodeccuoHanbHbIn pegaktop 3D rpaduku.
9|MAYA 3D nporpamma
10|Terragen [Nporpamma reHepaumm naHawadgTos.

Oenagenne 3D-mynbTMMeava No3BonseT TpeHepy ahdeKTMBHEE peanun3o-
BblBaTb MNeAarorM4eckuin NPUHUMN HarnsgHoOCTU: OEeMOHCTpauus LBUraTesibHbIX
OENCTBUN, TaKTUYECKMX 3aMbICIIOB, CMOPTMBHOIO 060pyaoBaHUsA U TPEHAXEpPOB B
3D-rpachuke, MogennpoBaHWe CMOPTUBHBIX MPOrpaMM — BOT HEMOSHbIA NepeyeHb
BO3MOXXHOCTEN aHUMaLn B (OU3NYECKON KynbType K cnopTte (cM. puc.5.4. u MNpak-
TUKYM).




r. Cuctembl aBToMaTn4yeckoro npoekrupoBaHus (CAINP). Hanbonee pac-
npocTpaHeHHoW nporpammon B Poccuinickon dPegepaumm gns NpOEKTUPOBAHUS
cnopTuBHbIX coopyxeHu aensaetca AutoCAD. [lpyrum ee AOCTOMHCTBOM, A4S Npu-
MEeHeHNs B (OU3NYECKON KyrbType W CrnopTe, SABMNSETCS BO3MOXHOCTb OLMMPOBKM
OBVDKEHUI YeroBeka, Hanpumep, co ctpobodoTorpacdum npy NCNONb30BaHUM ANEK-
TPOHHbIX NM1AHLWETOB (AUrMTan3epoB).
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Puc.5.4. AHumaumsa obopoTta Koeava B Puc.5.5. MNnaH ctaguoHa — 4YepTex,

nporpamme 3DStudio Max ¢ nomoLtbto co3faHHbIn B nporpamme AutoCAD
nnarmHa HumanlK c¢pvpmbl Keydara

MeToAbl ONTUKO3NEKTPOHHOIO U3MEPEHUS ABMKEHUN YeroBeKa —

3D-ckaHupoBaHue. TexHonorusa «motion capture».

MeToAabl ONTUKO3NEKTPOHHOIo U3MepeHnUsi ABMXKEHUI YerloBeKa B Crop-
Te (3D—ckaHupoBaHue). ViccnenoBaHue OBMXKEHUI YeroBeka (CMOPTUBHBLIX B Ya-
CTHOCTK) TpebyeT perncTpaumm, U3MEpPEHUs N aHanu3a xapakTepucTUK NpoLieccoB
pasnuunin npupodbl (bromexaHmdecknx, MU3NONOrMYECKNX, BUOXMMNYECKUX, NCU-
Xornornyeckux n ap.). buomexaHudeckuii npouecc, NpeacTaBnstoLIMin cobon nepe-
MEeLLEHMe Terna YenoBeka u/vnm ero 3BeHbEB BO BPEMEHW U NPOCTPAHCTBE, ABNSAET-
CA OQHWUM M3 TEKYLUMX «BbIXOAOB» OBUraTenbHOW OesTenbHOCTU Yyenoseka. Ha on-
TMmarnsHoe obecneyeHne GMOMEXaHNYECKOW NPOrpaMMbl ABUKEHUSA LOSKHbI ObITh
HanpaeneHol Bce ocTanbHble npouecchl (CyyunuH H.I., Casenbes H.I., [lo-
nos I".U., 2000).

[nsa agekBaTHOM NOCTAaHOBKU LieNM M 3a4a4y CMOPTUBHBIX ABWKEHWI, @ Takke
ONs ONTUMU3aLUKN YrpaBrieHns U KOHTPOMsi B MPOLLECCE X OCBOEHUS N COBEpPLLEH-
CTBOBaHUs HeobxoamMmo uccriegoBatb GUOMeXaHUYeCcKne XapaKTepUCTUKN [ABUXKe-
HWIA, KOTOPbIE PErUCTPUPYHOTCH, N3MEPSIOTCS U aHanU3vpyTCa pasnuyHbIMA Me-
Togamu. B HacToslee BpeMs OOMUHUPYHOT GECKOHTaKTHbIE OMTUKO-3NEKTPOHHbIE
metoabl. OcHoBHble u3 Hux: 1. cTpobockonuyeckass cTepeodOoTorpamMmmeTpus,
2. buomexaHunyeckas knHemaTorpadusi, 3. KOMNbIOTEPHLIN BUAEOAHANN3.

1. Ctpo6ockonuyeckass crtepeodoTorpammeTpus sBnseTca Haubonee
TOYHbIM METOAOM U3MEPEHUSA KMHEMATUYECKUX XapaKTEPUCTUK OBWKEHUS YernoBe-
ka. AOCOMIOTHbIE MOrPELUHOCTM M3MEPEHUS KOOpPAMHAT TOYEeK Tena CrnopTCcMeHa
coctansaot 0,001 m, ckopoctn - 0,05 m/c n yckopenus - 1,5 m/c2. OpHako aTo goc-
TaTOYHO LOPOrow, rPOMO3AKUA, TPYOAOEMKUA M HEJOCTaTOYHO FMOKMI MeToa, npu-
MEHMMBbIV NULLB B NabopaTopHbIX YCIOBUSIX.




2. BuomexaHuyeckasa kuHematorpadusa. C noseneHmem B 70-x rogax npe-
LIM3NOHHbIX BbICOKOCKOPOCTHBIX KMHOKaMep C BbICOKOW CTabunbHOCTLIO TpaHcnopTa
nneHkn B nnbMoBOM KaHane (+1 kagp npu yactote cbeMkn 50 K/C) n knHoaHanm-
3aTOpoOB (PUIMLMOB, B KOTOPbLIX CTaHAAPTHLIA KUHOMPOELMpYoLWniA 6nok conpsixeH
yepes CMCTEMY aHamnoro-uMdpoBoro NpeobpasoBaHs C MUKPOKOMMbIOTEPOM, 60-
fiee LUMPOKOE PacnpOCTPaHEHME MOMYyYUnn KnHemaTorpaduyeckme MeToabl n3me-
peHusi BMoMexaHNYEeCKUX XapakTePUCTUK ABWKeHun. Bcnegcteme 6onee npocTon
rmbkon npoueaypbl oundpoBKM TOYEK MeTohA GMOMexXaHU4YecKou KMHemartorpa-
¢oumn ctan OMUMHUPOBaATbL B 3KCMEpPUMEHTanbHOM GuomexaHuke crnopta 80-90 rr.
(0cobeHHO Mpy aHanM3e TEXHWKU CMOPTMBHLIX ABWXEHWI). o cpaBHEHWIO co cTe-
peodoTorpaMmmMeTpuyeckuMm MeTodoM MeTon GuomexaHuyeckon KuHemartorpaduu
mMeHee ToyeH. CymmapHasa cpefHss owmnbka TOYHOCTM KuHemaTorpaduyeckoro
MeToda npv onpefeneHnyM KoopauHat Toyek obbekta coctaBnset 4 - 5 mm. Mpu
3a[jaHHbIX MapamMeTpax ABWXKeHUs TecT-o0bekTa (no nepemeleHuio - 0,5 m, no
CKOpOCTHU - 6 M/C N MakcumarnbsHoMmy yckopeHuio 30 M/CZ) abConNTHBIE MOrPELLHOCTY
no nepemeLleHnto cocTaensalT 5 MM, no ckopoctn - 0,1 M/c n No yckopeHuto - 6
m/c?. OTHocUTENbHas ownbKa MeToda Mpu pacueTe KMHEMATUYECKUX XapaKTepu-
CTUK cocTaBnseT no nepemelleHmam 1-3%, no ckopoctn - 3+5% 1 No yckopeHuto -
10+30%.

Mcnonb3oBaHve BuaeonsobpaxeHun ansa GuomexaHn4eckoro aHanmsa ABu-
XXEHUIN coepXvBanocb NMMMUTOM YacToTbl Buaeocbemkm (50-60 'u) n oTcyTcTBrEM
BMAeokamep c 3aTBopomM. [ocne nosiBnexHus Takmx BMaeokamep, obecnevmBaroLLmx
BblaepxKy 0o 1/500 ¢ 1 TeM cambiM CBOASILLUX «CMa3biBaHWE» BUOEOU300paXKeHus
00 MVHMMYyMa MpU BbICOKUX CKOPOCTSIX ABWXEHWS, a TakkKe BbICOKOYACTOTHBIX BU-
Jeokamep 1 BUOeOMarHMTohoHOB, NO3BOMSAOLMX MPON3BOANTE CbEMKY C YAaCTOTON
no 500 lu, NnpumMeHeHWe BMOEOaHANM3NPYIOLWLMX CUCTEM B OMOMEXaHWYECKUX UC-
cnepoBaHusAxX ctano 6onee peanbHbIM U CTaNo MCMONb30BaTbLCA AaXe Npy aHanu3e
ObICTPbIX ABUXEHWI YOAPHOro U TOMYKOBOrO TUNa.

3. KomnbloTepHbin BUAeoaHanua. Ero oCHOBHbIMW LOCTOMHCTBaAMU SABNS-
FOTCA AOCTATOYHO BbICOKAasi TOYHOCTb M3MEPEHU, OTHOCUTENbHAsa NpocToTa U rmb-
KOCTb UCMOSb30BaHMs, BO3MOXHOCTb aBTOMATMYECKON OLMMPOBKN TOYEK ABUXKYLLIE-
rocs obbekTa U ConpsKeHUst BUAEOM300paKEHUS C LUMPOKUM OManasoHOM aHaro-
roBbIX CUrHaroB, Nony4yaemMblX OT ApPYrux CPeACcTB pernctpaumm u nsmMepeHns Osu-
XeHu (TeH3orpadusi, roHmorpadcusi, kapguorpadgusa u T.n.). McxogHeii matepuan
He TpebyeT npeaBapuTenbHON 06paboTky 1 aHanNU3 MOXHO HauYMHaTb cpa3sy nocrne
BMAEOCHLEMKU UMK B MpoLiecce ee (Mpy UCNonb30BaHNM YCTPOMUCTB aBTOMAaTUYECKON
ouuncpoBkm B pexnme «on-liney). Mo cpaBHeHWIO ¢ poTOrpaMMeTPUYECKUM N Kn-
Hemartorpacmyeckum MeToAaMu BUOEOAHANMU3NPYOLME CUCTEMbI OTHOCUTENBbHO
HEZOoPOr! N KOMMEPYECKN OOCTYMHbI.

[o HegaBHero BpeMeHW TOYHOCTb OMpedeneHnst KoopauHaT ToYeK C MOMOo-
Wb KMHO@HaNM3npyloLwwmx cuctemM (16 Mm nneHka) 6bina Bbile, YeM y BuaeoaHa-
NU3NPYIOLLMX CUCTEM. XOTSl pasnuuusi B TOYHOCTU MEXAY HUMK Obinn cTatucTuye-
CKM [OCTOBEpPHbI (CyMMapHasi cpefHsin ouvbka onpefeneHus KoopauHaT Touvek
obbekta 4,8 Mm 1 5,8 MM COOTBETCTBEHHO ANsi KMHO M Bugeometonos, P<0,05), ¢
NpakTU4ecKon TOYKM 3peHust owmnbka Bugeometopa coctaensana 0,29% kanubpo-
BOYHOroO MPOCTPaHCTBA, a knHometoaa 0,24%, - T.e. TOYHOCTb 06enx MeTonoB Obl-
na npakTU4ecku consmepuma.




PesynbTatbl HeaBHUX WMCCNeLOBaHWA MOCNEAHMX BEpCUi BuaeoaHanusm-
pyloLMX cUCTEM, MPOBEAEHHbIX B nabopatopun GuomexaHuku r. Jlagbopo (AHr-
nvsa), nokasanu, YTo UX TOYHOCTb He TONbKO paBHa TOYHOCTW KMHOAHANU3NPYOLLMX
cuctem (16 Mm), TPaAULMOHHO NPUHATLIX B NPUKNaAHbIX BoOMexaHn4yeckux ncerie-
[OBaHuAX, HO U npeBocxoaut ee. dakTopamu, yBENMYMBAKLLMMN TOYHOCTb U3MeE-
pPEeHUst KOOpAMHAT C MOMOLLbIO BUAEOAHANN3UPYIOLNX CUCTEM, ABMAIOTCA BbiCOKas
paspeluarolias crnocobHOCTb Bugeoannapatypbl (Buaeokamepa, BUAEOMAarHuTo-
hOH, MOHUTOP, pa3mepbl MUKCENS) U Ka4yecTBO Buaeou3obpaxeHus. STum Tpebo-
BaHMAM yOOBNETBOPSAET HeAaBHO pa3paboTaHHas BuaeoaHanusvpyLwas cucteMa
Multeped Apex Frame Store, ncrnonb3yemas BMecTe C Buaeokamepoun «Sony
HAD» c dopmatom Bugeosanucu HI 8. [aHHas cuctema ucnonb3dyet 24 6Guta
LBETHOWN NanuTpbl MO CPABHEHWIO C OAHOW M3 MyYLINX BUAEOAHanNU3npyoLwWwmx cnc-
Tem «Milhped Prisma llI». 3mepeHune kypcopa cuctembl «Apex» ocyLecTBrseTcs
C Wwarom, paBHbIM 1/4 nukcensi, BMECTO OAHOMO NMUKCENs B cucteme «Prismay.

ABTOMaTuyeckasi ouncpoBKa ABUXKEHUN OCHOBaHa Ha pacno3HaBaHWWM aHa-
NN3NPYIOLLIEN CUCTEMOW UMM MapKepoB, U3MyYaroLmx MHdpPaKpacHbIn
CBET, UMW CBETOOTPaXKalLUMX OATYNKOB, MPUKPENSIEHHBIX K OMOPHbLIM
TOYKaM Tena YenoBeka CorrmacHo usbpaHHoW mogenu (0OblMHO 3TO
NPOEKLMN LIEeHTPOB BPALLEHNIN CYCTaBOB UMW CYCTaBHbIX OCEW Ha KOXY
UCMbITYEMOTO).

OpHako, Takne cucTembl He MPUMEHUMbI B MPAKTUKE COPEBHOBAHUA U MOTYT
ObITb UCMOMb30BaHblI B OCHOBHOM B flabopaTopHbIX ycrnoeusx. CuctemMsl ¢ aBToMa-
TMYECKON OLM(POBKON He YCTynawT BuAeOaHanusvpylLuMm cuctemam C pyyHoWn
OUMdPOBKOM MO TOYHOCTM M3MEPEHUI KoopauHaT Toyek. OQHAKO OHU CTOAT 3HA4U-
TENbHO JOpOXe W, KpOMEe TOro, Ha aHanu3vpyemble B MpOLecce 3KCNepumeHTa
OBWKEHUS HaKNaablBalOTCA AOMOMHUTENbHBIE OrPaHNYEHNs. TN CUCTEMBI NMOMyYU-
N1 Ha3BaHWe «3axBaT ABWXKeHusi» (motion capture).

CbemMka 0gHOWN KaMepon C onpeaerneHmem ABYX KOOpAMHAT TOYEK OBMXKYLLe-
rocd obbekTa ABnAeTCS NMUMUTUPYIOLLMM (DaKTOPOM AN1S U3YYEHUS CMOXHbIX NPO-
CTPAHCTBEHHbIX ABWXEHUN Yernoseka. [JOCTaTOMHO TOYHbLIM, OTHOCUTENbLHO MpPO-
CTbIM 1 TMOKMM B UCMOMb30BaHMN METOAOM OnpedeneHns TPeXMEPHbIX KoopauHat
TOYEK ABWXKYLLErocs NpoCTPaHCTBEHHOrO obbekTa ABMSETCS MeTod MPAMOWN nu-
HenHown TpaHcdopmauun (DLT-meTton), paspabotanHbii Abdel-Aziz u Karara
(1971), n ero nuHenHasa n HenvHerHas moandukaumm (Hatze, 1988). PekoHcTpyk-
umnsa 3D koopanHat metogom DLT npon3BogMTCs Ha OCHOBE MIOCKUX M306paXkeHun
06bekTa, Nony4YeHHbIX OT ABYX kamep. OCHOBaHHbIA Ha aHanUTUYeckon poTorpam-
MeTpun n paspaboTaHHbIN AN CTEPEOKNHO U BUOEOMETOAOB perncTpaunm asmxe-
Hu, metog DLT gaet AOCTaTOYHO TOYHblE pe3ynbTaTbl U LUMPOKO UCMNOfMb3yeTcs B
COBpPEMEHHOM 9KcrnepuMeHTansHon brnomexaHuke. OCHOBHOE AOCTOMHCTBO MeToAa
DLT coctout B TOM, Y4TO NPV €ro UCMONb30BaHWM, B OTNNYME OT APYrnX METOO0B
NPOCTPaHCTBEHHOW PEKOHCTPYKUMM OObEKTa, BHELUHME WU BHYTPEHHWE MapameTpbl
Kamep (MX MONOXXEHNE U OPUEHTALIMSA MO OTHOLUEHUIO K OOBEKTY CbEMKM, ANCTOPCUS
NMH3 0OBLEKTUBOB M M300paXeHNst) He TPeDYIOT U3MepeHus. ATU NapameTpbl Npea-
cTaBnsATca rpynnor n3 11 Heu3BeCTHbIX KO3 MUUNEHTOB (Tak HasbiBaeMble na-
pameTpbl DLT), koTOpble B MMNAMKaTUBHOM hopMe copepxaT HeoOXooumyto WH-
dopmaumio 0 NnapameTpax Kamep 1 onpefensoT NMHENHYI0 TpaHCOopMaLMio MeX-




Oy TPEXMEepHbIM MPOCTPAHCTBEHHLIM OOBEKTOM M €ro ABYXMEPHLIM MIOCKOCTHLIM
oTobpaxeHuem. [Ins onpenenexusi napametpoB DLT nepen sakcnepnMeHTOM HEOO-
XOAMMO NPOBECTM KanubpoBOYHYIO MpoLeaypy NyTeM CbeMKM CneLuanbHOro TecT-
obbekTa (napannenenunes, Ky6, npuama, nonuagap v T.n.) C paBHOMEPHO pacnoso-
XXEHHbIMW BHYTPMW €ro NpoCTpaHCTBa KOHTPOMbHbIMK TOYKaMmn (Mapkepamu). [encr-
BUTEMNbHbIE KOOPAMHATBI 3TUX KOHTPOMbHbBIX TOYEK B MHEPLMANbHOW CUCTEME KOOpP-
OvHaT cnegyeT onpeaenvTb NPSiMbIM MPELM3NOHHBIM M3MEPEHMEM C TOYHOCTBIO 10
0,5-1,0 mm. lNocne oumMdpOBKN KOHTPOSTbHBIX TOYEK HA OCHOBE AaHHbLIX CbEMKU UX
pacyeTHble ABYXMEPHbIE U OEACTBUTENbHbIE TPEXMEPHbBIE KOOPAMHATLI HEOOX0AU-
Mo BBeCcTM B 12 ypaBHeHun DLT, cocTtaBnsiembix Ans Kaxgon kamepbl. PelweHue
3TUX ypaBHeHMI no3Bonut onpegenutb 11 HemsBecTHbIX napameTtpoB DLT. Ons
onpegenexusa 11-n napametpos DLT Heob6xoouMMo 3HATb OEWCTBUTENbHbIE TPeEX-
MEpHbIE N pacyeTHble ABYXMEpPHbIE KOOPAMHAThI KAk MUHUMYM 6 KOHTPOJSbHBLIX TO-
yek (2 ypaBHeHust DLT gns ogHOM TOYKM X6 KOHTPOMbHbIX Tovek =12). Hannyywme
pesynbTaTbl MOMy4YalTCa NPU MUCNOMb30BaHUM OT 12 A0 22 KOHTPOSbHbLIX TOYEK,
paBHOMEPHO pacrpefeneHHbIX B KOHTPOIbHOM MPOCTPaHCTBE TeCT-00beKkTa, KOTo-
poe [OMMKHO 3aHumaTb OObeM, [A0CTaTOYHbIA Afsi BbIMNOMHEHWUS WUCCIEenyemMoro
OBuxeHus. PekomeHayeTcs n3beratb pacnonioXXeHust KOHTPOSbHBLIX TOMEK B yrrax u
no kpasim TecT-o6bekTa. [ocne cbemkm TecT-00beKT cnegyeTt yopaTb U3 nons 3pe-
HMS Kamep 1 B MeCTe ero ObIBLUEro PacrnofnioXeHns aTUMn xe kamepamm (6e3 nsme-
HEHMS MX MO3ULMIA) NPOM3BECTUM CBEMKY peanbHOro obbekTa (Hanpumep, CrnopT-
CMeHa) ¢ nocneaytoLlern oundpoBKON KOOPANHAT OMOPHbIX TOYEK €ro ABYX MIOCKO-
CTHbIX OTODOpaXXeHW B NMocriefoBaTeNbHOCTU ABWKEHMS (kagp 3a kagpom). Oanee
yXe nssecTtHble napameTpbl DLT BMecTe ¢
paccYnTaHHbIMW  OBYXMEPHBIMU  KOOPAU- |
HaTamMy TOYeKk pearibHOro obbekTa BBO- |
oAatca B Te e ypaBHeHust DLT, koTopble
peLalTcs OTHOCUTENbHO HEWU3BECTHbIX
TPEXMEpPHbIX MPOCTPAHCTBEHHbIX KOOPAU-
HaT X, Y u Z atux Tovek. PaspaboTtaHHoe
MO gna KOMMNbIOTEPOB COBPEMEHHbIX BU-
JeoaHanusvpylwmx cuctem obecneyn-
BalOT HAOEXHYI W [OCTAaTOYHO TOYHYHO
TPEXMEPHYIO PEKOHCTPYKLUMIO  [BWXEHUN
NPOCTPaHCTBEHHOIrO OOBbEKTA.

B T0 xe Bpems Heobxoanmo oTme-
TUTb, YTO ANA WUCCNEeAOBaHUS TEeXHUKU
[0CTaTO4HO BONBLUIOrO YMcna CnopTUBHBIX
yrnpaxHeHun  (Hanpumep,  pasnuyHbIX
«rnagkvMx» 0oBOpOTOB, MPBLIPKKOB M COCKO-
KOB B CMOPTMBHOW MMMHacTuke, akpobaTtu-
YEeCKUX MPbLPKKOB, MPbIKKOB B BOAY U Ha
6aTyge v T.n.) NPOCTPaHCTBEHHAsA PEKOH-
CTPYKUMSA He TpebyeTcs, T.K. 3BeHbdA Tena

Puc.5.6. OgHa n3 coBpeMeHHbIx 3D-

CnopTCMeHa coBepLialT vp,BI/I)KeHVIﬂ B ycTaHosok, VITUS 3D Body Scanner
NIIOCKOCTW, nNapannesibHon  NJ0CKOCTU (FepmaHus) No3BoONALLMX MPOBOAUTL
nepemelteHma ero OLM. MNpu uccnego- aHTPOMOMETpUYECKUE 3amepbl Tena

BaHWU TaKuUX ABWKEHWA AR MOofyyYeHus cnopTcMeHa He Gonee yem 3a 20 cekyHA.




HeobxoamMon GruomexaHu4eckon MHpopmaLum Heobxogmma u JOCTaToYHa OpTOro-
HanbHas cbemka OfHOWN KaMepoW.

Hanbonee n3BecTHbIMM rMpMamu, NPON3BOAALLMMI BUAEOAHaANU3MpyoLmne
nporpamMmMHo-annapaTtHble cpeacTBa B HacTosilliee Bpems saBnstoTtca «Peak Per-
formance Technologies, Inc», «Motion Analysis, Inc», «Northern Digital's
Watsmart», «Oxford Metrics», «VITUS» (pnc.5.6) u ap.

BupeoaHnanusmpytowme cuctembl B h3NYECKON KynbType M CnopTe AOIMKHbI,
npexge Bcero, 0TBeYaTb Ha criegytoLiue Bonpochl:

a) KakoBbl OMOMeExaHW4Yeckue napameTpbl ONTUMU3UPOBAHHON MOLENU TEXHUKU
KOHKPETHOTO ABWXEHUA?

0)B 4YeM TexHuKa [ABUXKEHUN
oTnu4aeTcs OT ONTUMarnbHON?

B) UTO npou3ongetr B OMOMEXaHMYECKOM MfaHe, €Crv KOHKPETHbIN WHOUBUOYYM
onpegeneHHbIM 06pa3oM U3MEHUT NapameTpbl CBOEro ABVKEHNA?

r) Kak cnegyeT U3MEHUTb NapaMeTpbl OBMKEHUSA KOHKPETHOrO UHAMBMAYYMA, YTOObI
[OCTUYb 3aaHHbIN pe3ynbTaT?

B Poccuiickonn ®enepaumn Tak e CyLlecTBYOT NofobHble TEXHOMOMMK, Ha-
npumep cuctema Motion Capture komnaHum Virtoons ctonmoctbio ot €20.000 oo
€25.000 (cToMmocCTb MMMOPTHbIX pa3paboTok 6onee yem Ha €5.000 gopoxe oTeve-
CTBEHHbIX) — www.virtoons.com. OTnn4me ote4ecTBEHHOW pa3paboTku oT 3apybex-
HbIX aHarnoroB 3aKM4aeTcs B paguyce OEWCTBMS U TOYHOCTM OTCINEXMBAaHUS rne-
pemeLlleHns (cm. Tab.5.2).

KOHKpeTHOro wuHamsuayyma napameTpuyeckmn

Tabnuua 5.2.
MapameTpbl cMcTEM BUPTyanbHOW aHUMaLMn

MapameTp Cucrema (koMnaHus)
Fastrak Flock of Birds Motion Capture
(Polhemus) (Ascension Technology (Virtoons)
Corp.)
Pa,qmyc nencrTeus 0,75 ™ (80 3 C yMEHbLUEH- 0.9 ™ (8o 2,5 npu Hapawwm- 3 ™ ycTonumsoro npuema, 6-8

HOWA TO!

YHOCTbI0)

BaHUN CVICTeMbI)

M paboyasi 3oHa

[nana3oH yrnos

BCE BO3MOXHble Yribl

+1.80° no a3umyTy 1 BpaLle-
Huo, £90" No TaHraxy

nonHeie 360° no Bcem ocam

TOYHOCTb OTCNeXnBaHNUA 0,8 Mm 2 Mm 20 MM

rnepemMelleHns

Pa3spelueHune no nepeme- 0,02 mm Ha 10 cm nepeme- | 0.8 Mm 5 MM

LLIEHUIO WweHns

ToYyHOCTb OTCNeXusaHusa 0.15° 0,5° 1,5° Ha Mo6oM paccTosiHUM
yrnos

PaspelueHuve no yrny 0.025° 0,1° Ha paccTosHuM 30 cm 0,1° Ha nbom paccTosHUM

CkopocTb 06HOBNEHUS!
n3mepeHuii (U3m./c)

120

144

150 ansa yrnos, 100 ansa koop-
AvHaT

BbIxogHble curHanbl

AeKapToBbl KOOPAMHATLI U

Yyrnbl opueHTauumn

AeKapToBbl KOOPAUHATLI U
yrnbl OpneHTaunn

koopAavHaTkl Root n kBaTep-
HUOHbI NOBOPOTA AJIs BCEX
KocTei

WHTtepdpeiic RS-232 nnu RS-232 nnm RS-232
1EEE-448 RS-422/485
dopmaT faHHbIX ASCI! nnn 6uHapHbIi 6uHapHbIA G1HapHbIN

Pexumbl

TOYEYHbIN UMK NOTOKOBbIN

TOYEYHBIN UMW NOTOKOBbIN

pa6ota o 3anpocy

(CHIP mapm 2003)

CuncteMbl 3axBaTa ABWXKEHUN nogpasaenatrTca Ha MexaHun4yeckme, MarHmut-

Hble 1 onTuyeckne. MexaHM4Yeckne cucTeMbl NpeacTaBnsaoT cobOn CKeneT ¢ cuc-
TEMOWN [aTYMKOB, HaEeBaeMbIN Ha YenoBeka. Takum 06pa3oM, OTCNEXUBaAETCS Kak
MOSIOXKEHNE BCEr0 CKereTa B LeNIOM, TaK U MOMOXEHNe OTHOCUTENBbHO ApYyr Apyra
OTAENbHbIX €f0 CETMEHTOB.




MarHuTHble cucTeMbl NpPeaCcTaBnsOT COOOM KOMMNMEKC AAaT4MKOB, 3aKpen-
nsiemMblX Ha Tene YenoBeka, U reHepaTopa MarHUTHOrO Monsl, YCTAHOBMEHHOMO CHa-
pyxu. [latunkn ynaenualoT MarHUTHOE Mnone, 1 no 3agepXxkam 1 HEeKOTOpbIM Apy-
rMm napameTpam OMnpeaenstTcsa NONOXeHNe 1 opueHTauust Aatdvka B NpOCTpaH-
ctBe (Tpu koopamHatel XYZ 1 Tpu yrna Bokpyr aTnx ocer — 6 DOF, wecTtb cTene-
Hel cBoboapl). OTclooa BbiITEKAET OrpaHMYEHME — akTep LOOIDKEH HaxOoAuTbCHA B
30He fencTBusa reHepatopa umnynbca. OBbIYHO 3TO HEBOMbLLOEe 3aMKHYTOE Npo-
cTpaHcTBo nrnowaaeto 3x3 nmbo 5x3 M. Hanuune B MarHMTHOM Mofe NOCTOPOHHUX
MeTannuyeckmx NpegMeToB TakkKe CHMXKAET TOYHOCTb M3MmepeHui. Kpome aToro,
MarHUTHbIE CUCTEMbI Jal0T HE TaKkue Ka4yeCTBEHHblE pe3ynbTaTbl, Kak OMNTUYECKMEe
CMUCTEMbI, NO3TOMY TPebYT MCMONb30BaHUSA CrneuuanbHbiX MUNLTPOB U PYyYHOMU
posogkn. OgHako AaHHble CUCTEMbl NOMYYMIM LUMPOKOE pacrnpoCTpaHeHue B cuny
CBOEWN HeBbICOKOW LieHbl — oT €30 Thbic. 40 70 ThiC. B 3aBMCMMOCTM OT KONMUYecTBa
JatyukoB, 6ecnpoBOAHON NN NPOBOAHON peanu3auum cuctemsl. Cuctemamm aToro
Knacca 3aHMMaloTCs Takue BCEMUPHO U3BECTHble komnaHuu, kak Polhemus (cuc-
Tema Motion Capture Server) n Ascension Technology Corp (cuctema Flock of
Birds) (Ta6.5.2).

Mpu paspaboTke poccuickon cuctembl Motion Capture cneunanucTel ctaBu-
nn nepen cobor HecKonbko BaxHbIX 3agay. OgHa U3 OCHOBHbIX — AaTb BO3MOX-
HOCTb CHUMaTb AaHHble Ha HeorpaHW4YeHHOW MnoLaan: akTep nogHuMaeTcs Mo
necTHMUe B AOMe, akTep MAeT Mo JIecy UMM Xe UrpaeT NepcoHaxa Ha CTaauoHe.
[na atnx uenen Gbina paspaboTaHa anbTepHaTMBHaa cuctema. Ecnu B 3anagHbix
pa3paboTkax eCcTb Hekne pannepHblie (OMOPHbIE) TOYKM, TO B POCCUMACKON cucTeme
€CTb TaK HasbiBaeMble pannepHble HanpaBneHunsi. 3Hasi yrnbl MeXay CermeHTamu,
Mbl MOXEM COPWEHTMPOBAaTb CErMeHTbl CKeneTa OTHOcUTENbHO Apyr Apyra. Ons
TOro 4YTobbl COPMEHTUPOBATHL CKENET B MPOCTPAHCTBE, UCMONb3yeTCsl CpaBHEHMWE
p3nnepHbIX HaNpaBneHU NPOCTPAHCTBA C NOKa3aHUAMU OATYUKOB.

Natumku B cucteme komnaHum Virtoons OTNMYalOTCA BbICOKOW CTEMEHbO
CNOoXHOCTU. OHU COCTOAT U3 Tpex MarHUTOMETPOB, TPEX aKcenepoMeTpoB, TPex
MMPOCKOMOB M OOHOrO MUKponpoLeccopa, obpabaTbiBaloLero gaHHble, MOCTynaro-
LiMe C 9TUX AEBATU YCTPOUCTB. B OTnmumMe OT 3anagHbiX CUCTEM B POCCUIACKON pas-
paboTke UCMOMNb3yTCA €CTECTBEHHOE MarHUTHOE U rpaBUTaLMOHHOE Nonst 3emnu,
TO €CTb OTCYTCTBYET 3aBMCMMOCTb OT BHELUHEro MarHUTHOrO nepepatyvka cucte-
Mbl. CTOMMOCTb OTEYECTBEHHOM pa3paboTku - €20-25 ThiC.

BblgensoT MexaHudeckue, MarHWTHble U OMNTUYecKue cucTembl. [JaHHble
TexHonorum Motion Capture moryTt, Hanpumep, obpabaTbiBaTbCs MakeToM Tpex-
MepHoW rpadvkn 3ds max.

CuncTtemMbl aBTOMATUYECKOM OLMMDPOBKN OBWKEHWUM YeroBeKa - «3axBaT OBU-
xeHusa» (Motion Capture) - nogsunucb B koHue 80-x - Hayane 90-x rogoB NpoLUMoro
Beka. Mcnonb3oBaTbCA B CMOPTE, NPV NOATOTOBKE MMMHACTOB K ONUMMUNCKUM Ur-
pam, oHn Hauyanm ¢ 1993 roga B CLLUA. Torga e, OHM ObInM NPUMEHEHbI ANs CO3-
naHua cmnbma «lMapk topckoro nepuogay.

OpHa 13 OOCTYMHbIX B HACTOsILLEE BPEMS CUCTEM «3axBaTa OBMXKEHUSA» —
aBnseTcs yctponctso Ascension ReActor2

MpuHuMn pab6oTbl. [Npy OTCYTCTBUM CEHCOPOB U kabenew, 3akpenneHHbIX
Ha Tene cnopTcMeHa, ReActor2 npegocTtaBnseT emy MonHylo cBoboay ABMKEHWN.
LindpoBble geTekTopbl 06ecnevmBaloT MOMHbLI OXBAT paboyvero NpocTpaHcTBa C
MUHMMU3aLuelnn GNOKUPOBKU MapkepoB. B aTom cnyyae cuctema pacno3HaBaHus




Instant Marker Recognition (IMR) npon3BoguT noguncTky OaHHbLIX U MOBTOPHbLIN
BBO/A, YTO yMeHbluaeT 06beMbl NOCT-06paboTku 1 noBblwaeT 3PdEKTUBHOCTL pa-
0O0ThI B LIENTIOM.

Ha aKrepe
aakpen-
neHel
HHpa-
KpacHbIe
AaTYMEK

AaHHElE [BK-
HEHWH axTepa
nepepatTc
Ha KOMMbH-
ReActor

LaHHele oundg-
poBEKM nepena-
HOTCH HA KoM-
neOTED ANA

BAONL KAKAOID W3
12 peSep kybBa
pacnonexedsl CoTHKU
netekTopos

AHMMAaLAN
nepcoHaxa

Puc.5.7. YctpoiictBo Ascension ReActor2. Hepoporas cuctema oundpoBku asuxke-
HWUs1 4Nst ogHoro cnoptcmeHa. O6opyaoBaHa 3MEeKTPOHHBIMU KaMepamMu BAOSb KaX-
poro 13 pebep kyba. NonHbii oxBaT paboyero NpocTpaHCTBa 1 ObICTpasi yCTaHOBKa.

PyHKUUU:
CnopmueHbIl u MeQUUYUHCKUU aHanu3
PeabunumayuoHHbie npoyecchbi
MepcoHaxHasn 3D aHnmaums gnst TB, KMHO, KOMMbIOTEPHBLIX UrP
MepdomaHc
OueHka Npon3BoANTENBHOCTU Tpyaa

Bo3moxHocTu 1 npeumywiectBa. PrKCMpOBaHHLIN Habop LMGPOBLIX Ae-
TEKTOPOB: MOJHLIN 0xBaT paboyero MpoCcTpaHCTBa C MUHMMarbHOW NoTepen AaH-
HbIX. MeHbLUMe 3aTpaTbl BpeMeHn Ha kannbposky. IMR: 6nokupoBaHHblE faHHbIE
ObICTPO BBOAATCS MOBTOPHO. PUKCUPOBaAHHbLIM HAOOP kamep: KanMbpoBka He Tpe-
6yetcs Boobuye. MpocTtoTa ucnonb3oBaHusa: paboTaeT npakTuyeckn B nobOM Ok-
py>XeHnn. YOoOHbIN nHTepdeinc. SKCNopT AaHHbIX B 6OMNbLUMHCTBO aHNMMaLNOHHbIX
nakeToB.

XapakTepucTukm
TexHuyeckue:
e  KonunyectBo MapkepoB: 30 akTUBHbIX OMNTUYECKUX MapKepoB; 27 OMOAOB Ha
Mapkep.

e Konu4yectBo geTekTtopoB: Ans mogenu 332 - 448 Ha kapkace kyba, ons moae-
nv 342 - 512.
YactoTta 06HoBneHus gaHHbix: 4o 900 nsmepeHuii B cek.
eHepaumsi oT4ETOB 0 AaHHbIX: 40 30 U3MEepPEHWUIA B CEK.
WHTepdpenc: Ethernet.
MO: nakeT FusionCore™ ansi BU3yanusauum B peanbHOM BPEMEHU, PEAAKTM-
POBaHMs faHHbIX U SKCNopTa B aHMMAaLMOHHbIE MaKeThbI.
e [puknagHoe NO: Kaydara MOTIONBUILDER™ 1 MOCAP™; GOnbLUIMHCTBO
COBPEMEHHbIX aHUMAaLMOHHbIX NaKeTOB.
o [lomexu OT MeTanInM4ecknx noBEPXHOCTEN: HET.
BHeLLHMIA paccesHHbIN CBET: aBTOKOMMEHCAUUSA U3MEHEHMWS CBETA.
Qu3su4yecKue:
e Komnbtotep: Dual Pentium PC c untepdericom ReActor n MO FusionCore.




CHapsikeHne gnsa cnoptcMmeHa: 5.08x2.54x11.7 cm; 900 rpamMmmoB.

Batapeun: 5x13 cm; 227 rpaMMoB; BpeMsi HenpepbiBHON paboTsbl - 30 MUH.
KocTiom ons cnoptcMeHa: 2 yactu, pasmepbl XS, S, M, L, XL.

Kapkac kyba: 12 antomuHueBbix pebep ¢ gatymkamu.

Mopens 332: pa3svep pabouvenn ob6nactm 3.0x3.0x2.4 m; pasmep kyba
4.11x4.11x2.54 m.

e Mopgenb 342: pasvep paboyer obnactn 3.0x4.2x2.4 m; pasmep kyba
4.11x5.31x2.54 m

OpHa u3 nporpamm 3D-rpaduku, koTopas obpabaTbiBaeT AaHHbIE MO CUCTE-
Me «3axBaT ABWXeHus», aBnsetca 3ds max (Cm.MMpaktukym).

MoaenupoBaHue MbIlLEYHON AeATENbLHOCTM.

BbiclUMM NWKOM MOAENUPOBaHUS ABUraTeNbHOW OEATENbHOCTU YeroBeka
sBnseTcsa pobotoTexHnka. OCHOBHOWM MPUYMHON BKIMOYEHWUS HACTOSALLEN TEMbl B
[OaHHbIN 3MEKTPOHHBIN y4ebHMK SBNSIeTCS 40 CUX MOp elle He paspelleHHas npo-
6rnema MogenNMpPoBaHKS MblLLIEYHOW AEATENBHOCTU.

Mpumepom Takoro rnybokoro MbllEYHOro aHanu3a siBnsetcs pabora acnu-
paHTa [aBuga XaHcoHa n3 Texacckoro yHuBepcuteTa B [lannace, KOTOpbIi B Ha-
yane 2003 roga Ha Hay4Howm koHdepeHuumn B [eHBepe, wrtat Konopago, npoae-
MOHCTpupoBan nuuo pobota (www.androidworld.com; ®epbep ., 2003). YTobbi
nvuo pobota (puc.5.8), coctosulee M3 MONMMEPHBLIX MbILL, U3MEHUIIO rpumacy,
3NEKTPUYECKMI CUTHan OT MaHenu ynpaefeHus (He mokas3aHa) 3acTaBnsgeT Bpa-
waTbca cepBomoTop (1), TOT HaTArMBaeT HEWNOHOBYK IECKY, KOTOpasi, B CBOH
oyepeab, NPUNOAHUMAET aHKepPbl, HAXOASALMECH B KOXE U3 rIpe3uHaga B yronkax
pta po6ota (2). Opyrne cepBOMOTOpbI BpallalT rnasHoe A6roKo, OCHaLeHHoe
undposbiMU kamepamu (3); Habop BPOH30BLIX TPYOOK NO3BOMAET HAKMOHATH FONo-
By (4), Bpawartb ee (5), BbiTArMBaTth Wwet (6) n kmBaTb NOAOOHO YenoBeYECKON ro-
nose.

Macka, npukpenneHHasa K AepeBAHHON MraTdopMe, OYEHb MOXoXa Ha Nuuo
yernoBeKa C HEXHOW KOXEW, TOHKMMU YepTamu, BbICOKUMW CKynamMu U GonbLiMmm
ronybbiMy rmasamu. XaHCOH NpUcoeanHSIET ee K CBOeMy HOyTOyKy. 3aTem OH Ha-
XKMMaeT HECKOSbKO KMaBuLL W... Macka HauMHaeT auratbes. OHa noBopaynBaeTcs
HanpaBo W HaneBo, ynblibaeTcs, XMypUTCs, rPMMacHUYaEeT, TPEBOXUTCS. TyT NOCbI-
nanucb BOMPOCHI, HA KOTOPble X3HCOH CTan yBepeHHo oTBeYaTsb. [1o ero cnosam, B
ronoese umeetcs 24 cepBoMOTOpa, NpMBOASLLME B ABUXKEHWE OCHOBHbIE MbILLULIbI
yenoese4vyeckoro nuua. B rmasa BMOHTUpOBaHbI LMGPOBbIE BUOEOKaMepbl, YTOObI
Habntogatb 3a TeMU, KTO paccmaTpuBaeT rofloBy, a HOBOE MporpaMmHoe obecne-
YeHWe MOo3BONUT rONoBe MOBTOPATb YXXMMKM 3puTenen. onoBy 3oByT Kpuc, a ee
npoToTMnom  nocnyxuna nabopaHtka no wumeHn KpuctmHa  HemnbcoH
(www.androidworld.com; ®epbep [., 2003).

«Hanpsmyto» nsgenve XaHcoHa He OTHOCUTCH K (PU3NYECKON KynbType u
CropTy, HO €ero uccrnefoBaHus napannenbHbl UCCeAoBaHUAM YNpaBrieHUs Mbl-
LLIEYHON CMCTEMON YenoBeKa, MO3TOMY He crnefyeT OCTaBnsATb 6€3 BHUMaHUs Takoe
nsobpeterHve. Mogenvpys MMMUKY NUUEBbLIX MbIWwL, [03BMO X3HCOH BbISBUIT psg
HEKOTOPbIX 3aKOHOMEPHOCTEN MbILLEYHOW OEATENBbHOCTM, O KOTOPOWN paHee Cyaunu
UCKIMIOYMTENBHO CYyOBbEKTUBHO. B YacTHOCTM 6bINO BLISIBNEHO, Kakue MbIWLbl NnLa




W KaK pearvpyroT Ha Te WUIN MHbIE 3MOLIMOHAarbHbIE COCTOSIHUSA YernoBeka. Kak oHu
KONMUYECTBEHHO YNpaBnsAlTCS.

Pnc.5.8. aBna XSHCOH CO CBOUM
usgenuem - nuuo pobota (BBEPXY),
UMUTUPYIOLLETO OBWXKEHUS NULEBbLIX
MbILWL, M ero cxeMa (crieea) (Pepbep
[1., 2003).

CnopT po60TOB — TEXHMKA U TaKTuUKa. besycrnosHo, cnopT knbopros — mc-
KYCCTBEHHbIX «OpraHM4ecknx» poboToB — N COPEBHOBaHUSA Mexady CnopTCMeHamu
noabM1 1 knbopramm cnporHo3mpoBaHHbie elle 1973 rogy yTyponoroMm v npesu-
[OEHTOM KPYMHOM SANMOHCKON KOMMaHWM No NPOM3BOACTBY aBToMaTukm TaTeucn Kap-
3yma (1992) Ha 2050 roa, oeno BecbMa garnekoe, HO paspaboTka MHOMMX BOMPO-
COB, CBS3@HHbIX C HUM CyTb, HECOMHEHHO, 06nacTb AENCTBUS MMEHHO WHGOpMa-
LMOHHBIX TEXHOMNOMMIN B (PU3MYECKON KynbType U crnopTte. Takve npobnemHbie Bo-
npochbl, Kak MOAENMPOBaHME MbILLEYHON AEeATENbHOCTM U CBSA3aHHbIE C HUM OCO-
6EeHHOCTU TeXHUYEeCKoW NOAroTOBKM CMOPTCMEHOB, TakTUYecKkash NoAroToBka CnopT-
CMEHOB 1 paspaboTka TeopeTMYeCKNX BONPOCOB CMOPTUBHOW TAKTUKK, - BOT AANeKo
He MOSHbIN MepeyeHb obnactew, rae MMeHHO pPoboTbl CMOryT CTaTb OTBETOM Ha
MHOTME W3 HUX.

CnopTuBHbIE COPEBHOBAHUS «Kemne3HbIX» poboToB — yxxe He BbiMbICen daH-
TactoB. YemnuoHatbl no dyTtbony cpean poboToB noa ob6WMM HasBaHWEM
RoboCup npoBogsatcs exerogHo, HadmHasa ¢ 1997 r. B 2003 rogy YyemnuoHat npo-
xogun B ®ykyoke (ANOHWSA) M NpUBMEK y4acTHWUKOB 13 29 ctpaH n 112 Teicay 3pu-
Tenen. CTonb BbICOKMIN MHTEPEC K YEMMNUOHATY MOXHO OOBACHWUTL TPaAMLMOHHOMN
noboBbI0 AMNOHUEB K poboTam, a Takke MPOXOAUBLUMM Ha TeppuTOpUM CTPaHbl
YeMmnMoHaToOM Mupa no dyTbony cpeau noaen (www.compulenta.ru). CopeBHoBa-
HUS NPOBOAATCA B HECKOMbKMX nurax. B nure maneix po6otos (small size) urpatot
MaLnHbl pa3amepom 15 x 18 caHTUMETPOB, KOTOpbIE YNPaBNAOTCA BHELLUHEN KOM-
NbOTEPHON cuctemon. B urpax B nure cpegHux pobotos (middle size) yyactsytoT
6onee MolHbIE aBTOHOMHbIE poboThl pasmepoM 50%50 caHTUMETPOB, OCHALLEH-
Hble COOCTBEHHBIM MOLLHBIM GOPTOBBIM KOMMBIOTEPOM N CUCTEMON TEXHUYECKOrO
3penusi. C HegaBHUX NOP BBEAEHA L€ OfHa fura, B KOTOPOWN urpatoT pobo-cobaku
(pnc.5.9), TpeHupylowmecs y XowwaH Xy 1 Npou3BoAsiLLMECH KOMMaHen Sony.




Hoktop Takkep Boy — Tak e BecbMa HeobblYHbI PyTOONbLHLIN TpeHep. OH
penko nogb6agpuBaeT UrPoOKOB, CTOS 32 OOKOBOWM NNMHUEW, U HUKOTA4A HE 3NUTCS Ha
Hux. [-p Boy He MoTpsAcaeT B BO34yxe Kyrnakamu, HactaBnsisa yTbonmncTos: Bce,
4YTO OT Hero TpebyeTcsi, - 3TO CKMOHUTBLCSI K KOMMBIOTEPY U BBECTU HOBYHKO KOMaHAy.
Ero nogoneyHble Toxe HeobbIYHbI - Bce OHU 00ThI. U Xx0Ta noka

Puc.5.9. HanGonbluee BHUMaHue 3puTe-
nen poctaetcs pobotam-cobakam Aibo,
KOTOpble  WCMOMb3YOT AN HaBWUrauuu
rnasa-kamepbl 1, 3abuB romn, A4EMOHCTpU-
pytoT Bcsideckue Yyxumku. EctecTtBeHHO,
410 MO Aibo cneunanbHO MEHSETCA 3HTY-
3nactamu, 4Ytobbl pobGOTHI MOrNKM B3aMMo-
OencTBoBaTb C MsSiHOM, MNapTHeEpamu Mo
KOMaHAe v conepHukamu. « TpeHep» pobo-
cobak XoLwaH Xy.

YyeHblii-
po6OTOTEXHUK
n3 TexHono-
rmyeckoro
MHCTUTYTa
Dxopmxum B
ATtnaHTe He
BMOMUT 3a XenesHbiMu PyTOonbHbIMK 3BE3aa-
MU Gonblioro cnopTuBHoro Gyayuwiero, B 6nu-
Xavilee BpPeEMS, HO €ro 3KCMEepPUMEHTbl MOryT
NPMBECTU K YOMBUTEMbHBIM OTKPbLITUAM B paboTe MexaHM3MOB YenoBeveckoro 06-
wecrtBa. boTbl, yyacTByllMe B 3KCnepuMeHTax A-pa boua, He Gonee yem He-
CKOJIbKO CTPOYEK MPOrpaMMHOro koda, MOCTEMEHHO U3y4varline WUCKYCCTBO dyT-
OOMbHONM Urpbl HA 3KpaHe MOHUTOpA. ATO BCErO NULIb KOMMLITEPHbIE UMUTALMK
peanbHbix poboTOoB, - MaLUVH pasMepoM C KOPOOKy n3-nog o0yBW, y4aCTHUKOB QDyT-
GONbHBIX COCTA3aHWUIA. Y4YeHbl NnaHupyeT B Gyayllem BOCNPOU3BECTM CBOW KOM-
NblOTEPHbIE 3KCMEPUMEHTbI Ha pearbHbiX poboTax, Y4To, No ero crioBam, NO3BONUT
MaKkcumanbsHO NpMGM3NTbL ero NOUCKM K YCITIOBUSIM COLMANbHbIX peanui.

B komnbloTepHon nmutaumm 60Tkl yd4aTcs urpaTte B pyTbon nyTem BbINonHe-
HWSA cnydYalHoU nocredosameribHOCMU OCHOBHbIX O8UXEHUU - OHU BeayT msd, Ge-
ryT 3a HMM, ObOT MO HeMmy, NepexBaTbiBalT. 3a Kaxayw MNOoCnefoBaTesNbHOCTb
OencTBuin nporpamma nunbo Harpaxgaet, nubo HakasbiBaeT 60Ta, nocbinas emy
undpoBoK curHarn, coobLiaLmi, yganacb nm "ataka" unm xe ee Hago NOBTOPUT.
O-p Bou pasgenset 60ToB Ha ABe KOMaHAbl, MPEACTaBMNEHHbIE KPY>KKaMU Ha 3Kpa-
He MoHuTOpa. BoTbl M3 KOHTPOMBLHOW rPYNMbI MOTYT NepefaBaTh MsY, 3aLUMLLATHCA
W aTakoBaTb C MOMEHTa HayanbHOro CBUCTKA, B MpoLecce pa3BepTbiBAHUS Urpbl
OHW OOJSMKHbI YYMTBCA Ha CBOUX MpOMaxax U nepevrpbiBatb HeyaayHble MOMEHTHI.
Kak oka3anocb, KOHTponbHas Bbibopka 60TOB BeAeT cebs no-pasHoMy B 3aBUCMMO-
CTM OT TOrO, HarpaXxgaeTcsl N BCA KOMaH4a BMecTe NMbo ee Urpoku no oTAenbHO-
ctu. Mo nepBoMy cLeHapuio, MOOLLPUTENbBHbBIA CUrHam MOChINaeTcs TOMbKO TOMY
60Ty, KOTOpbI 3abun ron. B npogomkeHne MaTya KaXabli KOMaHAHbIA UrPOK Ael-
CTBYET MO €4MHOW CXeMe NOBEAEHMUS - YCTPEMIIAETCSA 3a MSAYOM B €4AVHOM MopbiBe

Punc.5.10. ®yTt6onbHas komaHaa 60ToB
pokTtopa Takkepa boya B aTake.




3abuTb MsAY. B pesynbTaTe KpyXKM Ha 3KpaHe MOHWTOpa CKannuBakTCs BOKPYr
€OWHOM TOYKMU - Msl4a, OCTaBnsisi BCE OCTalbHble Yy4acTKU MONs OTKPbITbIMK ANs
aTaku. [No apyron cxeme HarpaxaaeTcsl BCS KOMaHAa, €Cnn KTO-TO U3 ee 4NeHOoB
3abuBaeT ron. Nocne HeCKONbKUX TPEHUPOBOYHBIX LIMKIOB HEKOTOPbLIE BOTLI Haum-
HalT OENCTBOBATb UCKMIOUUTENbHO Kak 3alUMTHUKK, OpYyrue e pByTcA B dopBap-
abl. "KonnekmueHoe rnoowpeHue rnopoxodaem pasHble JUHUS noeedeHusi, - OTMe-
Tun g-p bou, - u amo npuHocum komaHOe nobedy". Pe3ynbTaTbl Takoro poga Ha-
6rrogeHun MoryT yAMBUTL TEX, KTO BEPUT B CUIMY MHAMBWUAYANbHOMO NMOOLLPEHMS KakK
B OCHOBY Kanutanuama, nopoxgatoLLlyto MHoroobpasue naemn, Touek 3peHust, Lenemn
N MEeTodOoB MX AOCTxeHUs. [I-p boy noka He crnewmnT NepeHoCcUTb CBOU BbiBOAbLI Ha
YyernoBeyeckoe OOLLECTBO, TaK Kak, MO €ro CroBaM, Hemnb3s He Y4YUTbIBaTb BCHO
CMNOXHOCTb Y MHOrooGpa3HOCTb YENOBEYECKON HaTypbl, a Takke Takue (akTopsl,
Kak MOTUBaLMS U 3aBUCTb, KOTOPblE HEBO3MOXHO BOCMPOU3BECTU B CUCTEMAX MC-
KYCCTBEHHOIo MHTennekta. OgHako 3asiBMsieT YYeHbll, ero 3KCnepuMeHTbl NoKasbl-
BalOT, YTO U3y4eHne OOTOB MOXET CMYXWUTb OKHOM B MUP MOHVMMaHWS NMOBEAEHUS
yenoBeka. "BOTbl MOTYT Y4NTLCS U NNaHUPOBaTh, U obLaTbca mexay coboto, - oT-
meTun a-p bou. - OHW, BEpOSATHO, NpeacTaBnsoT cOOON HAaMMy4LLY Ha CErofHsILL-
HUA OeHb Modenb ONns NPoBeOeHUsi KOHTPOSIbHbIX 3KCMEePUMEHTOB Hag couunanb-
HbIMK cucTemamm”.

B 2002 rogy cBoeobpasHoe copeBHOBaHME NMPOBOAUIIOCH Cpean aHApPOUA0B
(pnc.5.11). Mpaepa, HacTosAwero yToona B UX UCMOMHEHUN YBUOETb He YAACTCS:
TexHonorunst xoabobl NpopaboTaHa Noka AOBONbHO crabo, Tak yYTo "aHgpouabl" 6y-
OYyT COPEBHOBATLCS B MPOOGUBaHUM LUTPAGHbBIX U1 YMEHUUN XOOUTb.

Kpome Toro, cyuiecrtByet Tak
HasblBaemas nura cumynsatopoB. Ta-
Kne Urpbl SBNSOTCS MOMHOCTBI BUP-
TyanbHbIMU U MPOBOASITCA BHYTPU
pacnpefenéHHon KnMeHT-CepBEPHON
CUCTEMbI, COCTOSLLEN W3 CepBepa,
copepallero nHpopMaumio o cutya-
umm Ha dyTOoONLHOM none, U He-
CKONbKUX KIMMEHTOB, NPEACTaBMsto-
wmx cobon urpokoB (Puc.5.12). dak-
TUYECKM, Kaxkaas Mmonsaolias no K-
paHy "Oykaluka"-urpok sBnsieTcs oT-
OenbHbIM KOMMbIOTEPOM, U BO3MOX-
HOCTU CKOOPAMHUPOBAaTbL CBOW LENCT-
BUS Y HUX He Gonblwne. B npownom
rogy B CUMYNSAUMOHHBIX Urpax y4acT-
BOBarna KomaHAa aHTUBUPYCHOW KOM-
naHum DrWeb. Torga ato Obina eauH-
CTBEHHasi poccuickasi komaHga, W
"BblCTynuna" oHa BeCbMa LOCTOWHO:
el Joctanocb BTOpoe MEeCTO B rpynne
B. KomaHga DrWeb npourpana tonb-
KO cepebpsiHOMy Mpu3epy YeMnumoHa-
Ta mupa, komange "Karlsruhe_Brainstormers".

Puc.5.11. AHgpoung PoHanbgo




B 2003 rogy Poccuio npencraBnsna obbeavHeHHast komaH4a NUTEPCKOWN
komnaHum "HoBasi Opa" n3 CaHkT-leTepbyprckoro rocyqapCTBEHHOrO TEXHUYECKO-
ro yHMBepcurteTta.
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Pwuc.5.13. Pobort Fujitsu HOAP-2

Puc.5.12. 3nn3op 13 urpel ¢ yyactmem komangsl Driveb. AEMOHCTPUPYET NpneMbl Cymo
BBEpPX bpelik-gaHca (BHU3
(!

TpagvumoHHble npeacTtaenexHns B Boc-
To4HOM A3nm 0 BOEBbIX NCKYCCTBaX, Kak O Me-
pune CroXHOCTW OBWXEHWUIA, He OOOLINO BHU-
mMaHmem poboToTexHuky. Ha npolwenwen B
AnoHum BeicTaBke CEATEC 2003 komnaHun n3
CtpaHbl Bocxogsiwero ConHua npegcraBunu
Cpasy HEeCKONbKO HOBbIX pPOHOTOB-aHOPOMOOB.
Ha aTO0T pas B AemOHCTpauun ydacTBoBanu
OBa pobota, Bnagewwmx 60eBbIMU WCKYCCT-
Bamn. OanH 13 Hux, Morph3, pa3paboTaHHbIn
B TexHomormyeckom WHCTUTYTE ropoga Tuba
aHgpowug BbicoTton Bcero B 30 CM, AEMOHCTPU-
poBan npuemsbl kapate. JlIoBKOCTb poboTy npu-
AaoT 14 aneKTpoHHbIX KOHTponnepos, 30 MOTOPOB 1 138 AaTYMKOB AABEHMUS.

BTopoii - po6otr HOAP-2, paspaboTaHHbii B komnanuu Fujitsu (Puc. 5.13).
Mpu "pocte" B 50 CM OH BeCUT 7 Kr, 3HaeT NPUEMbl KUTANCKUX eguMHOBOpPCTB 1
60pbbbl cymo. Beero y pobota nmeetcsa 25 creneHen csoboapl. B HOAP-2 3ano-
XXeHo nporpaMmmHoe obecneyeHme Ha 6ase Linux, a ynpaBneHue poboTom ocylie-
CTBNSIETCS C KOMMbloTEepa no GecnpoBoaHol cetu unu Yepes nHtepdenc USB. UH-
TEpecHO OTMEeTUTb, YTo B Fujitsu He cumTator HOAP-2 yucTo mccrnenoBaTenbCckum
npoektoM. B TeueHne 2004 roga komnaHua HamepeHa npogatb 20-30 Takmx pobo-
TOB y4eOHbIM 3aBeAeHNAM U APYTM KOMMaHUSIM.

B sHBape 2003 roga, no coobuweHunio areHTcTBa CuHbXya, yveHble [eknH-
CKOrO YHMBEpCUTETa HayKu M TEXHUKW MPOBENW WCMbITAHWA 4enoBekonogobHoro
po6ota BHR-1. (Puc.5.14) CosgaHue poboTtoB "no obpasy v nogobuio" yenoseka
YK€ He HOBOCTb, CTOMT BCMOMHUTb XOTS Obl SDR-4x oT komnaHum Sony u Asimo
npounssoactea dupmbl Honda. OgHako Kutanm u 3gecb nowen ceoum nytem. Mexa-
HWU3M, MOCTPOEHHbLIN B paMKax KuTanckomn Nporpammbl UCcCrnegoBaHui U pasBuTus B
cdepe BbICOKMX TEXHOMOrU, BNageeT UCKYCCTBOM O340POBUTENbHON FMMHACTUKM
Tanuyau-LoaHb.

|




Bonee 20 TbicAY amepuKaHCKUX CTYAEeHTOB M3 660 komaHd 3aHMMaroTCs
paspaboTkoi "GoeBbIx" poboTOB AOnNA yyactuda B copeBHoBaHuM Robotics
Competition, nobeantenn koToporo HarpaxgatoTcsa noesgkon B benbii gom. Op-
raHnsaTopamm Robotics Competition sBnsatoTca komnanust FIRST (For Inspiration
and Recognition of Science and Technology) n eé ocHoBaTtens OuH KenmeH, n3o-
bpetatenb Segway. Llenb copeBHOBaHWIA - NO3HAKOMUTb MOSOAbIX SHTY3MACTOB C
TexHapsaAMu-npodeccuoHanamm (Mgev OAHUX, NMOMHOXEHHbIE Ha OMbIT APYrux) u
nonbiTaTbCs O0BLEANHNUTL UX YCUMUS ANS PELUEHUSA TeX UMW UHBbIX TEXHUYECKUX 3a-
[avy: Hanpumep, NoCTpouTb poboTa-noXxapHoro unm poboTa-cnacatens.

[maBHOE UCMbITaHWE - 3TO CNOPTUB-
Hble MNOoeAWHKN Ppob6OTOB, Ha3BaHHbIe
BattleBots (Puc.5.15). [Ins komaHg copes-
HoBaHuWa obxogdatca Hepéweso: $5000 3a
yyacTtue, Nnc AOpora, NpoXuBaHue, geta-
N N UHCTPYMEHTHI - TakMuM obpasom, 3aTpa-
Tbl OLHOW KOMaHAbl UCHUCIATCA OecATKa-
MU TbicsY gonnapos. Ho nomoratoT mMeLeHa-
Tbl W CroHcopbl, a B ux uucrie NASA,
DaimlerChrysler, General Motors,
Johnson & Johnson, Motorola 1 mH.gp.

B cespane 2003 r. B AnoHckom Ha-
LUMOHANbHOM My3ee pas3BUTUS Hayku U MHHO-
Bauui (NMESI) npowen nepBbIiA TYpHUP
no 6osm cpeau po6otoB "ROBO-ONE".
TypHUP COCTOUT M3 ABYX OCHOBHbIX 3TaroB:
Ha MepBOM 3Tane NPOBOAMTCH OEMOHCTpa-
uMsi BO3MOXHOCTEN Bcex poboToB, Aony-

LUEHHbIX K y4acTUI0 B COPEBHOBAHMSIX, a Ha Puc.5.14. MacTepy TanL3u-LoaHb
BTOPOM COCTOMUTCSI KynayHblii 6oit poBoToB. Heobxoanma rnbkocTe, n BHR-1 eto
YFIpaBJ'IeHI/Ie 06na):laeT: €ro KOHCTPYKUMA HACHUTbI-

BaeT 32 couneHeHus. PoCT kutanckoro
poGotamm Bo nepseHuUa 158 cwm, Bec 76 kr - BNonHe
Bpems 605 1 TpaauLUMOHHbIE NapameTpbl Ans cpea-
npeasapu- Hero xutens MNMoaHe6ecHow.
TernbHbIX

BbICTYMN/IEHUA MOXET OCYLLECTBAATLCS Kak npu no-
MOLLM KOMMbloTepa, Tak U NMOCPEACTBOM MCMONb30-
BaHUA MynbTa AWCTAHUMOHHOMO YNpaBrieHus, a ca-
" i MW y4acTHUKK BbicoToi oT 20 o 120 caHTuMeTpoB
[ OOJDKHbI ObITb "ABYHOrMMU" 1 HE OOIMKHbI KOMMIEK-

Puc.5.15. Cxsarka, Hasbl- TOBATbCA HUKAKUMU [OMONHUTENbHLIMU CUCTEMAa-

Baemas Tawke Zone Zeal, i, [O3BOMAIOLMMU UM MOMYYUTb SIBHOE MPEBOC-
npencTaBnsieT cobon Heknmn XOLCTBO Haf CONepHUKaMU.

Bug 6ackeTtbona: paguo- =
yNpABRAeMii poBoT Aon- B tabnuue 5.3 npuBedeHbl kpaTkue onwuca

eH 3abpachiBaTb MsiY B HUS NATM pobOTOB pPasnUYHbIX UPM, KOTOpbIe,
KOP3WHY 1 NP1 STOM MoCTa- npexae Bcero, MoAenupyloT ABUXEHNA Yenoseka, B
paTbCA BbITONMKHYTb KOHKY- TOM 4HuCne n CNopTMUBHbIE.

peHTa 3a npegenbl nona




Haubonee nsBectHble po60Tbl «ryMmaHOUAbI»
(Mo gaHHbIM xXypHana «471o HoBoro B Hayke 1 TexHunke» Ne10 (12) oktabpb 2003 ¢.96)

Tabnuua 5.3.

DB

Robovie [

RoboSapien

)

Moxanyn, Hanbonee
NPOBOPHbIA ryMaHouz,
YenoBeyeckoro pocra,
CO3AaHHbIN KOMNaH1en
«Capkoc». Moxet
YOEpXuBaTh B pyke
NanoyKy, XOHrnMpo-
BaTb NpeamMeTaMu n
MCTOJTHSATb HapOAHbIi
TaHeLl} ocTpoBa OkuHa-
Ba. MoxeT Takke
3aHMMaTLCA HayKoM -
rpynna CtecbaHa
LWaans n3 FOxHokanw-
POPHUINCKOTO YHNBEP-
cuTeTa Ucnonb3yert
aToro po6ota Ansa
npoBepku Teopuin
ynpaBrneHUs MoTop-
HbIMU PYHKLMAMU
(T.e. kakum obpazom
MO3F NnaHupyeT n
reHepvpyeT ABUXEHUS)

Robovie 6bin co3naH Kak|
KOMMaHbOH rpymbl
Xupowwu Uwurypo ns
MexayHapogHoro
MHCTUTYTa UcCrieaoBa-
HUS TENeKOMMYyHMKaLWit
B Kunoto - Anonus. OH
noBopaynBaeT rofosy
K coGeceHUKY, Aep-
XKWUTCS Ha MOYTUTENb-
HOM paccTosiHMK BO
BpemMs pasroBopa
noka3sbiBaeT nanbLem
Ha npeMeT U HaKo-
HSIeTCSi BO BPEMS Urp C|
AETbMU.

Bnarogaps ukxeHep-
HOMY WCKYCCTBY
RoboSapien o6y4yeH
BOCTOYHBIM €iMHO-
GopcTBaM (KyHr-cpy)
nogHUMaeT npeame-
Tbl C 3eMNU MeHee
YeM 3a CEeKyHAY W, Kak
YTBEPXXAAET ero co3-
patens unank Mapk
TunbaeH, «6eraeT Tak
BbICTpO, YTO faxe
nyraeT kowwek». Bme-
CTO BblYMCNIEHUSA
TpaeKkTopuu ABUXe-
HUSA C NOMOLIBIO
koMnbloTepa RoboS-
apien pearupyert Ha
CUrHanbl OKpyxato-
wero Mmupa, UCnosnb-
3yA aHanoroBble
TpaH3ucTopbl. PocT
RoboSapien - 36 cm (B
npoJaxy OH NoCTynuT
B KoHUe 2003 roaa) a
npeanonaraemas
PO3HWYHas LeHa
coctasuT $80 CLUA

HanomuHaeT ABmXy-
Lytocs rpyay xeneaa,
HO HeKasncTbIN Bua
po6oTa KoMneHcupy-
€TCs UHTENNEeKTOM.
Co3gaHHbI AnaHom
MeTepcom u ero kon-
neramu U3 yHuBepcu-
TeTa BaHpgepbunbTa,
ISAC moxeT Bblpaxarb)
npocTble 3MoLUK U
obnapaeT Kak kpat-
KOBPEMEeHHOW, TaK 1
[AONroBpeMeHHon
namsTbro. Bckope oH
CMOXeT Aaxe «BUAEeTb|
CHbI», NepeTacoBbIBast
CBOU HepBHbIE CBS3N
nofo6HO TOMY, Kak Mbl
[fenaem aTo BO BpeMsi
cHa. Bo3MoxHo, 3T0
MOMOXeT HaiTi TBOp-
Yeckoe pelueHne
CINOXHbIX NpoGnem

HecmoTpsi Ha cBon
ManeHbKuiA pocT
(okono 60 cm), po6oT
MeuTbl OT Sony MoXeT
pasbyauTb Bac yTpoMm,
NocTaBUTb KacceTy B
BMAEOMarHUTooH u
CnpocuTb, Kak npoLuen
neHb. MocnegHas
Bepcus CPM-4X noer,
TaHLUyeT U pacno3Ha-
eT ronoca u nuua. OH
NOSIBUTCS HA amepu-
KaHCKOM pbIHKE B
TeyeHue GnmkanLLmx
AByx neT. Ero uexa
6yneT conoctaBumMon ¢
LieHOW POCKOLLHOTO
aBTOMOGMNS.

Mpumeyanue: MonyXMpHbIM LWPUPTOM BbiAENEHbI MOTOPHbIE (PYHKLIMM POBGOTOB «ryMaHOWOO0BY.

Po6GoToTexHuka B MeguLMHe M aganTMBHOW (hU3nyeckon KynbType
Po6GoToTexHuka B meguumnHe
MeauumHcknin uHCTUTYT [koHa XonkuHca (Bantumopa, CLIA) npeacra-
BWI pesynbTaThl UCCNEA0BaHNS NO NMPUMEHEHMIO PpOO6OTOB B XUpypruun. Kak 6birno
3as1BNIEHO, UCMONb30BaHNe PoBOTOB M KOMMbIOTEPHOW TEXHUKM MO3BOSIUT OCYLLECT-
BUTb MpoBefeHue ornepauuii B nmobor Touke 3eMHOro Lwapa CaMbiMy JyYLIVMU
crneynanncTaMmy npu NOMOLLM CETEBbIX TEXHOMOrMNn. Kpome Toro, BO3MOXHO co3aa-
HME MUHWATIOPHbIX YNpaBnsieMblX YCTPOWCTB, KOTOPbIE CMOryT NPOBOAMTL Onepa-
unn, 6yay4m NnoMeLLeHHbIMY B OpraHn3mM 6e3 CoBEPLLEHMS BHELLHUX HaapEe30B.




C ceHTA6psa 1998r. no uone 2000r. uccnegosatenu nHctutyta [. XonkuHca
NpoBenu cCepuio yaaneHHbIX XUPYPru4ecknx 3KCNepuMEeHTOB, UCMONb3ys KOM-
NbIOTEPHYIO TEXHWUKY, CPEACTBA CBA3U U BUOEOKOHM(EPEHLNA U XUPYPrMYECKNX PO-
00TOB NocneaHero nokoneHus. Kak nokasan onbIT 3KCNEPUMEHTOB, XUpYypruyeckme
po60Tbl MMEIT HEOCNOPMMOE MPEUMYLLIECTBO, MOCKOSbKY OHM CMOCOOHbLI obecne-
4nTb Gonee TOYHblE TPAEKTOPUM LABWKEHMS MHCTPYMEHTOB, TPEXMEPHOE n3obpa-
)XEHVe onepupyemMoro yyacTtka, a Takke n3baBneHbl OT eCTECTBEHHOro ANS Yeno-
BEKa TpeMopa pyK.

Yxe nosiBuncsa npoobpas Takoro yCTponcTea
- pobOT Os COBEpPLUEHNST onepauuii Ha Mo3re pas-
pabotkn Armstrong Healthcare Ltd. MNpeacrasus
Ha BbicTaBke B JloHooHe po6ota "PathFinder",
KOMMaHus 3asiBuna, 4Yto obecrneyvnmT XupyproB Tex-
HOMOrMem TOYHOrO YMpaBfeHUs WMHCTPYMEHTaMu
npu onepaumsx Ha y4yacTkax FONIOBHOrO MO3ra,
CBOAALLEN K MUHUMYMY MOPaXKEHUS MNpunexalimx
TKaHen.

3kockeneTbl

CoBpemeHHble poboTexHonorun npegnara-
10T ANS WHBanNMAoOB YCTPOWCTBA, MOMyYvBLUME Ha-
3BaHMe «3KockeneTbl» (pnc.5.16), KoTopble Yyxe
nnaHupyeTcs BblnyckaTb B AnoHuu ¢ anpensa 2004
ropa (PoseHsans0 M., 2004). Wowwiokn CaHkau -
npocpeccop YHusepcuteTta Llykybbl (AnoHus) - 3a-
SIBNSET, YTO co3fan MOTOPU30BaHHbIE HOMM MIu
9K30CKENET, KOTOPbI BEPHET MHBanMaam BO3MOX-
HOCTb XOAWTb, MOAHMMATLCH MO NMECTHULE U faxe i
3aHVIMaT:(l)F| Tﬂ)Ke'ch10|7| aTneTukon (pmc.;17).HYCT- Mitsui & Co, inokus) nomora-

~ €T MHBanuay nepemMeLllatbca
poucTeo, HaseaHHoe HAL-3, coueTtaeT B cebe poc- CO CKOPOCTBIO 710 4 KM/Y
TUXKEHUS HerMpoHaykm, ruonorum, poboTOTEXHUKM U
HEMHOro HayyHon cpaHTacTmkn. K ocHaweHHoMy
6aTaperikaMmm NNacTMaccoBOMY KapKacy MPUKPEMIEHbl KOXHbIE AaTYMKW, KOMMbO-
Tep, BbICTyMalwLue HapyXy MOTOPU3OBaHHbIE CyCTaBbl U NMPUBOAbI, ABUXYLLMECH
CUMHXPOHHO c nonb3oBatenemM. KoHuepH Mitsui & Co (oauH M3 nuaoepoB SIMOHCKOW
3NEKTPOHMKN) NNaHMpyeT HavaTb cepuiiHbii Bbinyck HAL-3 B anpene 2004 ropa.
Annapat 6yget ctouTb HepelweBo. «[1pMMEpPHO CTOMbKO Xe, CKOMbKO aBTOMO-
Ounby», - rosoput CaHkau.

LLlecTb KOHCTPYKTMBHbLIX 6riokoB HAL-3 onucaHbl Hwke (pyc.5.18):

1. Cuctema ynpaBneHus. «Mosr» HAL-3 HocuTCA Kak plok3ak - Ha CruvHe.
OH cogepXuT KOMMbIOTEP C OnepaumMoHHOM cuctemown Linux, 6ecnpoBonoyHyto
MECTHYI0 CETb, MOTOMPUBOAbI U NpOorpaMMHOe obecneveHre AN N3MEPEHNS CUTbI.
Bcsa macca prok3aka-komnbloTepa NpuxoanTcs Ha paMmy, BHYTPY KOTOPOW HAaXxoauTcst
WHBanua.

2. MoTopu3oBaHHble cycTaBbl. YeTbipe MNpuBOAa, KaxAdbll W3 KOTOPbIX
CHabXXeH MUHUaTIOpHOW KOpOOKoW nepenay u npukpennsoTca B obnactu tasobea-
PEHHOIO N KOMEHHOrO CYCTaBOB, 06ecrneynmBaroT MMABHOCTb ABWKEHWUW. YTNOBblE
CEHCOpbI M3MEPSIOT POTaLMIO U CTeNeHb CrnbaHns B cycTaBax.

_,
Pwnc.5.16. Okockenet HAL-3
WMowmtokn CaHkan (KoHLEepH




Pnc.5.17. HAL B TpeHaxepHoMm 3ane ObpaTute BHUMaHMe Ha CrIOKOMHOe BblpaXXeHue nuua
YyenoBeka, M306pa)KeHHOI'O Ha (i)OTO cnpaea: cneuuanbHO I'IOJJ,OI'HaHHbIVI MOTOpVI3OBaHHbIl7I
HAL-3 no3BonsieT atomy uHxeHepy u3 Llykybbl 6e3 Tpyaa nogHumaTs Horamu rpy3 Ao 180 «kr.

3. UcTtouHuk nutaHusa. HAL-3 cHabxeH HukeneBbiMM GaTapenkamu, KOTO-
pble kpensaTcs kK nosicy. OHM paccyuTaHbl Ha TpU Yaca xoAbbbl UK Ha Yac cuaeHust
Ha KOPTOYKax.

4. Pama wu3rotoBneHa u3
nnacrTmaccsl, Nerkoro cnnasa arto-
MUHMSA 1 xpoma. Mo cnosam CaH-
Kau, «Bbl YyBCTByeTe cebs Tak, Kak
OynTo Hagenu ropHonbbkHble 60-
TuHKM». HAL-3 TpebyeT nHonsuay-
anbHOW MOArOHKM, HO B Oyagyliem
mogenu 6yayT yHuBepcanbHbIMU.

5. MblweyYHble OaTUYUKW.
[atuukn,  pacnonoXxeHHble  Ha
MbILILAX, yrnaBnuealT uaywime ot
MO3ra [ABuratenbHble WMMYIbChl.
Cuctema obpaTHOM CBSI3M 3K30CKe-
neta AOMXKHa YETKO COOTBETCTBO-
BaTb HaMepeHusAM Mnofb3oBaTens.
«MHave - roBoput aBTOp, - YCTPOK-
CTBO CTaHET He CTOSIbKO nomorarb,
CKOMbKO MellaTb».

6. Onopa ana cronbl. HAL-
3 He HocuTcs, a, kak roeoput CaH- =
Kan, «NpuKpennsaeTcs, Kak TpaHc- Pwuc.5.18. MpuHumnnuaneHasa cxema ycTponctaa
MOPTHOE CPeacTBO». YCTPOMCTBO akockeneTa HAL-3.

BecoM okorno 20 Kr nogaepxuBaeT-

ca OBYMS «4allevkamu» B obnacTtu nogbbkek. PasmelleHHble BHYTpU WHAMBUAY-
anbHO U3roTOBIEHHbIX KPOCCOBOK AATUYMKM MO3BOMAIOT KOMMbIOTEPY U3MEPATL AaB-
rnieHve NoAOoLUBLI Ha Mor.

[pyron skockeneT, Takke co3faHHbIN B ANOHUKU, NO3BONSET YenoBeky noj-
HAMaTb rpy3bl, NpeBbIlAlOLNE €ero COBCTBEHHbI Bec. [pynna y4YéHbIx U3
KaHaraBcKoro TexHONIOrM4eckoro MHCTUTyTa B ANOHUM NOA PYKOBOACTBOM
Kengsnpo fAmamoto paspaboTana 3KockeneT, Mo3BONSWNiA MeacécTpaMm U
dusnoTepanesTaMm NOAHUMATb NAUMEHTOB, HE Npunaras K 3TOMY HUKaKux yCunum
(pnc.5.19). Bo Bpems ucnbiTaHn ycTponcTBa MeAcecTpa Becom 64 kunorpamma
CMOrna nofHATb U NepeHecTy naumeHTa, Becswero 70 kunorpamm.




OTOT a3KockeneT npeacTaBnseT coboi Me-
TannuMyeckui kapkac C NATbIO MHEBMAaTUYECKMMMU
npuBogamu: Mo OHOMY ANS KaXAOro FOKTA U KaX-
[Oro KoreHa u ogvH Ha nosicHuue. CurHansl, npu-
BOASILLME WX B [ABWXEHWE, MOCTYNalT OT MUKPO-
KOMMblOTEPA, KOTOPbIA CYATHIBAET OaHHbIE C YyB-
CTBUTESbHBIX NMACTUHOK, PasMELLEHHbIX Ha BCEX
OCHOBHbIX Fpynnax MbllL, W MbITAETCSA ynpaBnsATb
3KOCKEeNeToM Takum o6pa3om, YToObl OH KomMpoBan
OBWXEHUS1 0JeTOoro B Hero 4enioBeka. YCTPOWCTBO
rpynnel AAMaMoTo NoKa He CRULWKOM MPaKTUYHO:
OHO BecuT 16 kunorpamm, U YenoBeky, odeBLIEMY e
ero, npuxoauTcsi Tackatb 3a coboi MHOXEeCTBO Puc.5.19. QkockeneT cosaaH-

NMPOBOAOB W LUMIAHIOB, MO KOTOPbIM K CepBOMeXxa- HbIW rpynnov YHEHbIX NOA
HM3MaMm nodaérca cxaTbli Bo3gyx. Ero ctoumocTb pykoBoACTBOM Kelasnpo
B HacTosllee Bpems- Gonee $21 Thic. K 2005 roay Amamoto & KaHarasckom

TEeXHOJIOrM4eCkoOM UHCTUTYTE

CTOMMOCTb yCOBEpPLUEeHCTBOBAHHOIO 3KOCKeneta (SinoHns)

coctaBuT 250-300 nonnapos.
TNutepatypa
1. Kynarun, B.FO. 3ds max u character studio 4. AHumauus nepcoHaxen / B.1O. Ky-
narvH, [.E. Moposos. —Cl16.: BXB-IMeTepbypr, 2004. -224c.+CD.
2. MupowHuyeHko, A. HoBoe nsmepenue. MNepebie warn B VR / A. MUpoLUH1YeHKo
Il «<4UMM», 11, 2002 cTp. 64-67. (Wwww.virtusphere.com)
3. MupouwHuyeHko, A. BupTtyanbHas xu3Hb. Cuctembl Motion Capture / A. Mupolwu-
HuyeHko // «4M», 03, 2003 cTp. 56-61.
4. PoseHBanbg, M. 3nektpoHHble 6ptokn / M. PoseHBanbg //«4T0 HOBOro B Hayke u
TexHuke», Ne1 (15) aHBapb, 2004. c.54-55.
5. CyuunuH, H.I'. ONTMKOSNEKTPOHHbIE METOAbLl U3MEPEHUSA OBMKEHUI Yenoseka /
H.I". Cyuunun, H.I'. CaBenbes, I"./. Monos. - M.: $OH, 2000.-126¢.
6. ®epbep, . UcTopusa o Tom, kak xeHux coenan poboTa ua HesecThl / [1. Pepbep
/l«YT0 HOBOrO B Hayke 1 TexHuke», Ne10 okTs6pb, 2003. ¢.90-98.
WHTepHeT

—_

http://www.virtoons.com

KoHTponbHble Bonpockl k pasgeny 5.
Kakue 3agauu pewatotcs 3D-rpaduyeckumm nporpaMmmHbIMU NPOAYyKTamMmn?
Mepeuncnute MmeToabl ONTUKOINEKTPOHHOIO N3MEPEHUS ABUXEHUI YenoBeKka
OnuwnTe OCHOBbI TEXHOMOMMUN «3axBaT ABWKEHUS»
MpuBeanTe Npumep MOAENMPOBAHUSA MbILLEYHOM OEATENbHOCTY.
Kakve 3agaum pelsatotcs B cnopte poboToB?
Kakue 3agaun pewatotcs pobOTOTEXHMKON B MeAMUMHE U afanTUBHOW duU3m-
YecKow KynbType?

D0k WN =




Paspgen 6. UHcpopmaumoHHas cuctema
ONEeKTPOHHbIN CNOPTUBHBLIN 3an
Ha 3Tane CNOPTUBHOMN TPEHUPOBKU

CodepxxaHue pa3sdena: Knaccugukauuu UHEPHOPMaUUOHHbIX cucmem u
mexHosioaull 8 hududeckol Kyrnbmype u criopme; UHOUBUOYallbHbIE 3IIEKMPOHHbIE
8pa’yebHO-KOHMPO/IbHbLIE Kapmbl;, WHMepHem 8 cucmeme ¢umHec-UeHmpos;
CnopmUHgpopmCucmema ¢pupmbl  Netpulse Communications, Inc.; CrnopmUH-
gpopmCucmema «371EKMPOHHbIL CIOPMUBHBIU 3asl».

Knaccudukaumm nHcgopmMaLMOHHbIX CUCTEM U TEXHONOIMMN
B huanyeckom KynbType u cnopre

B HacToswee Bpemsa atan hOPMMPOBAHUSA KOHUENUUM MHEOPMALMOHHbIX
TexHomnorun B duanyeckon kynotype n cnopte (MTPKC) xapaktepusyetca kak Ha-
yanbHbii. ObpaweHne k UT B dum3nyeckon KynbType M CrnopTe MpakTUYecku OO
Hayana XX| Beka HOCWUMO CMOpaguYecKMin XxapakTep, a B KayecTBe annapaTypHo-
nporpammHoro obecnevYeHnss MCrnonb3oBanmcb, B OCHOBHOM, NGO cTaHgapTHas
MeduLMHCKasa annapatypa, uMerolas cobCcTBeHHoe nporpaMMHoe obecneveHue,
nvbo annapaTtypa, co3gaBaemMas ONsA pelueHns y3KuX 3afad Takke C opurnHanb-
HbIM MPOrpamMMHbIM obecneyeHnem.

BosHukwure BHavane de facto, ctaHgapTbl KOMMbIOTEPHOW TEXHUKM M MPO-
rpamMmmMHoro obecrneveHusi B HacTosiLLee BpeMs yxe npuobpeTaroT cratyc de jure.
EcTecTBEHHbIM 0O6pa3oM MPWKUBAIOTCA TEXHOMOMUW, BblAEPXKaBLUME 3K3aMEH XKU3-
Hb}O.

Pa3BuTnE KOMMBIOTEPHOW TEXHWMKM W OMbIT, HAKOMIMEHHLIA B CUCTEME WH-
hOpMaLMOHHBIX TEXHOMOMMIA B (PU3NYECKOW KyNnbType n cnopTe, ABUNUCL Npeano-
CbIJIKOW BKIMOYEHUS AUCLUNINHBI « MH(DOPMAaLMOHHBbIE TEXHOMOIMN. ..» B rocyAapcT-
BEeHHble obpasoBaTernbHble CTaHAAPThI MOATOTOBKM cneunanvictoB 1 6akanaspos B
PU3nYeCKon KynbType 1 crnopTe.

[o cnx nop He peLleHHbIM SBMNSETCH BOMPOC O Knaccudurkaumm nHdopma-
LUMOHHBIX CUCTEM U TEXHOMOTUMA B (OU3NYECKON KynbType U CropTe.

B HacTosiLleM 3nekTpoHHOM y4ebHuKe npegnaraeTcs, No MeHblUein mepe,
Tpu hopmMbl Knaccudukaumm MHPOPMaLNOHHBLIX CUCTEM B (DU3NYECKOW KyNnbType u
cnopTe M CBA3aHHbLIX C HUMU MHADOPMALIMOHHBIX TEXHOMOMMIA:

e Knaccudukaums no dpyHkumam (cm.pasgen 3);
o Knaccudukaumsa no metogam (cm. pasgen 4);
e Knaccudmkaums no atanam y4eOHO-TPEHNPOBOYHOIO MpoLiecca.

XOTH MOXHO 3a OCHOBY Krnaccudukaumm B3siTb U gpyrue wwkansl. Hanpumep,
BUAbl PU3NYECKON MOArOTOBKWU, WMK, YTO MMeeT elle GOonbLUy MNPUKIagHOCTb,
KOMMIieKCcupoBaHne MeToaoB No Buaam hranyeckomn KynbTypbl 1 cnopTa.

Hwxe npuBegeHa knaccudukaums WHAOOPMALMOHHBIX CUCTEM MO BuAaM
NMOArOTOBKN B cchepe dhm3nyeckon KynbTypbl 1 cnopTa (cMm. Tab.6.1 1 1a6.6.2):




1.06wan dwmsnyeckaa nogrotoBka (ODI1) — duanyeckas NOOroTOBMNEHHOCTb
YenoBeka, COOTBETCTBYIOLLAs €ro BO3PacTHbIM, POCTOBLIM M BECOBLIM MOKa3aTe-
nsm;

2.CneumnanbHasa cdmsmnyeckas nogrotoBka (CPI) — dmanyeckas noaroToBneH-
HOCTb YenoBeka, COOTBETCTBYHIOLLAA €ro Buay AeATeNbHOCTY;

3. TexHun4yeckas nogrotoBka (Tx[I1) — npoYyHOCTbL OBNageHus aBUraTenbHbIMU Oei-
CTBVSIMU, XapakTepHbIMU A5si KOHKPETHOIO BUAA AEATENbHOCTY;

4. Taktnyeckasa nogrotoBka (Tk[1) — ymeHvue BapvaTMBHO MPUMEHHATb CUCTEMY
OBUraTenbHbIX OEWCTBUN C LIEMbI HAXOXOEHMS ONTMMAnbHOro BapvaHTa pelle-
HWSI KOHKPETHOW 3aa4M B KOHKPETHbIX YCIOBUSX (Hanpumep, B YCMNOBUSAX NMOMEX,
aeduumTa BpeMeHu, NpoTUBOAENCTBUS NPOTUBHMKA U M. );

5.Mcuxonoruyeckas nogrotoska (Mcl1) — NPOYHOCTb NCUXUYECKMX NMPOLECCOB B
YCMNOBUAX BO3OENCTBUSA CMOPTMBHBIX CTPECCOPOB.

A Tak xe:
6.Cypenckaa cnoptuBHasa noarotoBka (CCIl) — cneuvanbHas MoaroToBIEH-

HOCTb ANsi KOHTPONsS NMPOBeAEHWsI CMOPTMBHbLIX COPEBHOBAHMI MO MpaBunaMm u
perucTpauun pesynbraTa.

7. TpeHepckas nogrotoBka (Tpll) — cneumanbHas NogroToBrneHHOCTb AN oTbopa,
TPEHMPOBKM, BbIBOAA Ha COPEBHOBaHWS U peabunuTtaumm CnopTCMEHOB U hU3-
KYNbTYPHUKOB.

8.MpenoaaBaTtenbckan nogrotoska (Ipll) B By3sax dpumanyeckon KynbTypbl — cne-
unanbHaa NoAroTOBNEHHOCTb ANs MpenogasBaHus 00y4varommca AUCLMNMWH B
COOTBETCTBUM C [OCyaapCTBEHHLIMU OOpa3oBaTernbHbIMY CTaHAapTamu npodec-
CMOHarnbHoro obpasoBaHus.

9. HayuyHo-nccnepoBartenbckaa nogroroBka (HWI) — cneumnanbHas nogrotos-
neHHocTb Ansa npoeaeHnss HWOKP B oTpacnu chmanyeckon KynbTypbl U cnopTa.
10. OpraHusatopckass nogrotoBka (Opll) B oTpacnu du3nyeckon KynbTypbl U
cnopta — cneumanbHas NOArOTOBMEHHOCTb ANS OpraHv3auMn v NpoBEeAEeHMIo

CMOPTUBHbLIX COPEBHOBaHNM

11. YnpaBneHueckas nogrotoBka (Ynll) — cneumansHas noaroToBNEHHOCTb ANS
peLueHus yrnpaBrieHVs nepcoHanom 1 npoueccamu B oTpacnv usnyeckas Kynb-
Typa v cnopr.

B cTpykType y4yebHO-TPEHUPOBOYHOrO npoLiecca B hmanyeckon KynbType u
crnopTe Kaxabli BU4 NOArOTOBKM (3TO OTHOCUTCS K NEPBbLIM MSATU BUAAM) NPUMEHS-
eTCsl B TOW UMy MHOW CTENEHU Ha crieaytowmx atanax (cMm. Tab.6.1): 1. HaYanbHOro
oTbopa; 2. Ha4yarnbHOM TPEHWPOBOYHOM; 3. TPEHUPOBOYHOM; 4. NpencopeBHOBa-
TenbHoM; 5. copeBHoBaTenbHOM; 6. peabunuTaumMoHHOM.

Kaxabivi 13 nepeyrcrneHHbIX 9TanoB UMeeT OpUrMHarnbHble 3a4ayv U MeToAb
ux pewenus. MNMpumeHenne UT B KayecTBe MHCTPYMEHTa pPeELLEHUSA MOCTaBMEHHbIX
3a4ay No3BonseT ONTUMU3NPOBaTb y4EOHO-TPEHNPOBOYHBIN MpOLIECC, caenaTb ero
WHAMBMAYaNbHBIM A9 KaXXO0ro 3aHMMalowwerocs usnM4eckon KynbTypoW, Crop-
Tom. UHpMBuagyanusauusa y4eOGHO-TPEHMPOBOYHOIO npouecca ABNAETCA oA-
HOW U3 aKTyanbHbIX 3a4a4y npumMmeHeHus UT B comsnyeckon KynbType u cnopre
— co3faHve e nHanBMayanbHO pas3paboTaHHbIX PEXUMOB (PU3NYECKUX YnpadkHe-
HUIN, TEXHUYECKUX N TaKTUYECKMX OEWCTBMIN CMOPTCMEHOB, BUAOB U (hOPM ero ncu-
XOIOrMYecKov MOATOTOBKM B KaXXAOM BuAe cnopTa v u3nyeckon KynbTypbl, Npo-
deccroHanbHON 0bnacTv AedTenbHOCTU YernoBeka BO3MOXHO TOMbKO NUWb Ha
ocHOBe 06beMHbIX B[], obpadatbiBaembix AT.




MnaHupyeTcs, 4TO C 3TON 3agayen cnpaBuTCs cuctema y4yeb6Ho-o6pa3oBa-
TeNbHbIX aBTOMaTU3NPOBAHHbLIX CMOPTUBHbLIX KOMMMEKCOB «JNEKTPOHHbIN
cnopTuBHbIN 3an» (BC3), ueHTpanbHbIM 3BEHOM (YHKLMOHUPOBaAHWUS KOTOPbIX
crnegyeT cuuTaTb MHAMBUAYanNbHbIW 3MEKTPOHHbLIM 4un (cmapT-kapTa) ¢us-
KyNbTYPHUKa U CMNOPTCMEHa.

CnctemMa wuHAMBUAYaANbHbIX 3J1EKTPOHHbLIX BpPaYeO6HO-KOHTPOSbHbIX
KapT Uy UHAMBUAYANbHbIX 3JNIEKTPOHHbLIX YuMnoB (3Y) yxe nonyuyuna pacnpo-
CTpaHeHue B o13M4eCcKon NOAroToBKE B HEKOTOPbIX 0OMacTsX AeATENbHOCTM Yeno-
Beka. BnepBble oHa Gbina npyMeHeHa B KOCMOHaBTUMKe (puc. 6.1).

B cucreme dusmnye-
CKOW MOAroTOBKM KOCMOHAaB-
TOB [daHHble NEepPBUYHOrO
TECTUPOBaHMSA - OLeHKa hu-
314EeCKON NOAroTOBIIEHHOCTU
— 3aHocAtca Ha A4 un, Ha
OCHOBE 3TOW WHpopmauun
dopmupyeTcss  nporpamma
WHAMBMAYANbHbIX  TPEHMPO-
BOK C Y4e€TOM WMEeLUnXcs
cpeacTs. TpeHaxepHo-
ONarHoOCTUYECKUA  KOMMITEKC
C MoMOWpbI0  cneumansHO
pa3paboTaHHbIX MynbTUME-
OWAHBIX nporpamm obpaba-
TbiBaeT MHdOpMaumio, 3aHe-
ceHHylo B 34 u uHdopma-
uMo, MmocTynawlylo ¢ aat-
4MKOB B npouecce usnye-
CKUX ynpaxHeHuin. Ha ocHo-
BE MOJTYYEHHbIX AAHHbIX NPO-
rpaMma B pearlbHOM Bpeme-
HU KOpPEKTUPYET MHAUBWUAY-
anbHyl Harpysky Ans KOH-
KpeTHoro yenoseka. Y wuc-
nonb3yeTcsl Ha TPEX OCHOB-
HbIX 9Tanax duanM4yeckon
NOArOTOBKU aCTPOHABTOB MU
KOCMOHaBTOB: Ha Mpepano-

Puc.6.1. ABTOp HacTosiLiero y4ebHO-MeToaNYEeCKoro

neTHou, ynpaxHeHus B YycC- noco6us Ha 6eroBomn JOPOXKKE, YCTAHOBNEHHON B
JIOBUSAX KOCMWYECKOro none- POCCUICKOM cermeHTe «3Be3a» MexayHapoaHou
Ta, nocrnenoneTHon peabdu- KOCMmM4YecKkomn ctaHuun «Anbgax». Komnbtotep 6ero-
nuTauun, a Tak xe B nepuon BOW JOPOXKM CYMTbIBAET MHCpOPMaLIMIO CO creumarnb-
BOCCTAHOBMEHUS nocne HbIX 3MEKTPOHHbIX YMMOB, NOAGUpas ANs Kaxaoro

TpaBM MM 3aBoneBaHuii acTpoHaBTa MHAMBUAYANbHYIO Harpysky.

(Mpoepamma chusuyeckoli nodeomosku acmpoHasmos, 1997). B HacTosiLee BpeMs
3afjadva co3faHusa MHAMBUAyanbHbIX HOCUTENEN MELMLMHCKOM MHopMauun cTa-
BUTCS M Nnepes UHPOPMALMOHHLIMIA TEXHOMNOMMSIMU B MeAUKO-OMONormyeckmx nc-
cnepoBanusx (Jok B.A., OmaHyans B.J1., 2003).




Pa3paboTka Nogo6HbIX TPEHaXXePHO-ANarHOCTUYECKNX KOMMIIEKCOB B APYrnX
BMOax AeATenbHOCTN, OCOBEHHO B 9KCTPeMasibHbIX, MO3BOMUT CYLLECTBEHHO MOBbI-
CUTb 9 (PEKTUBHOCTL AENCTBUI CNEeLnanncToB, CHU3UTb 3aTpaThl Ha NpoBedeHue
MOArOTOBKW CMELManncToB K AeaTeNbHOCTH.

OcobeHHo BocTpeboBaHHOW cuctema Y, kak aHanor BpayebHo-
KOHTPONbHOW KapTbl pM3KynbTypHUKa u cnoptcMeHa (dopma Ne 61), moxeT oka-
3aTbCA B CMOPTE BbICLUMX AOCTWKEHWW, rAe MMEHHO usmyeckas NOArOTOBIIEH-
HOCTb SIBMSIETCH OOHUM M3 OCHOBHbIX KpUTepueB JocTmkeHns nobeapl. besycnos-
HO, MHOrOrpaHHas CropTUBHas AeATellbHOCTb He OrpaHNYMBaETCa TONbKO dur3nye-
CKOWM MOAroTOBMEHHOCTbI0. TexHuyeckas, TakTuyeckass v ncuxonormyeckasi Noaro-
TOBKa, BKyne C (OU3NYECKON — 3TO Te€ HEeM3MEHHbIe crnaraemble CrnopTa, KoTopble
BbIBOOAT aTnerta Ha nbegecrtan nobenpl, KOTOpble CO3Aal0T apeon npuTsaraTenbHo-
CTW AN MHOTOYUCIIEHHOW apMuW 3puTenen, AenatoT CnopT 3penuLiHbIM, AenatoT
CNoOpT NCKYCCTBOM.

CynencTBO B CMopTe — OOHA U3 CIOXHEWLWMX OTpacnen OesATerbHOCTU.
OMNEeKTPOHHAas cUcTeMa CrieXxeHus 3a AeNCTBMAMMW CMOPTCMEHOB MO3BOMSET BECTU
6one 0OBLEKTUBHYIO OLIEHKY 3TUX OEeNCTBUW. MIHDOpMaLMOHHbIE TEXHOMOIMKN, NpU-
MeHsieMble B OpraHu3aumu 1 MpOBEAEHUM COPEBHOBAHMWI, MO3BOMSIOT HE TOMbKO
0ObEKTMBHO OLEHUBaTb BbICTYMNMEHNS B HEKOTOPbIX BuAax cnopta, Ho u 6Gonee
TOYHO OLeHMBAaTb, HaNpuMep, CKOPOCTHLIE XapakTepuUCcTUkn atneTos. B HacTosLwee
BPEMS Ha KPYMHbIX MEeXAYyHapOAHbIX COPEBHOBAHWUSIX UCMONb3yeTcs annapartypa,
Mo3BONAKLLAA OLEHNBATb BPEMS NMPOXOXOEHUA ANCTaHUMU aTneToB C TOYHOCTbIO
[0 OOHOWN OECATUTLICAYHOWN CeKyHabI.

TpeHepckas AeATenbHOCTb, Kak MpaBuo, CKpbITasd OT rna3 MHOrOYUCIEH-
HbIX 3puTenen, TpebyeT yyeTa MHOXeCTBa (haKTOpPOB, KacaloLUMXCA Kak Henocpea-
CTBEHHO aTtneTta W ero CropTMBHOIO pPa3BUTUS, Tak U YCIOBUS MPOBEAEHUS TPEHU-
POBOK, COPEBHOBaHWI, peabunuTaumoHHbIX MeponpusaTuii. MiidpopmaumoHHble cuc-
TeMbl M TEXHOMOrMU MPU3BaHbl Y4nTbiBaTb MHOrMe (pakTopbl: CKOPPEKTMPOBaTb
METOAMUKY NOArOTOBKM atneTa W onpefenuTb HoBble, 6onee addekTnBHblE, Ans
Ka>KObIX KOHKPETHbIX YCIOBMI, (hOpPMbl U cpeacTBa y4ebHO-TPEHNPOBOYHOIO Mpo-
Liecca.

MpenopaBaTenbckas AeATENbHOCTb (Y4eOHbIM Npouecc B By3ax huaunye-
CKOWM KynbTypbl, CNOpTa WU Typu3ma) NOCnefHWe rofdbl He TOSIbKO WHTEHCUBHO Ha-
CbiLlaeTcs TeCTUPYLWMMN U y4ebHbIMM MporpammamMu, KoTopble MOryT peluaTb
HeKOoTOpble BONPOCHI, CBA3aHHbIE C BCTYNUTEMbHBIMU, MPOMEXYTOYHBIMU U BbINyCK-
HbIMW 3K3aMeHaMu, a TaK Xe C NNaHUPOBaHUEM U KOHTporem y4yebHoro u y4yebHo-
TPEHMPOBOYHOIO MPOLIECCOB B By3ax, HO, BcrieAcTBue BcTynnexwus Poccum B Bo-
MOHCKMI Npouecc, 34eCb HaMe4valTCa TEHAEHLUMU NOCTENEHHOro 0Txo4a OT Tpaau-
LVNOHHOWN aBTOPUTAPHOWN KITACCHO-YPOYHOM CUCTEMBI K HOBbIM Neaarormyeckum Tex-
Honorusim: oby4eHuio B COTPYAHMYECTBE, MEeTOoAdy MPOEKTOB, Pa3HOYPOBHEBOMY
0By4YeHunto; NOAKPEnneHneM 3TUX HOBLUECTB WMHMOPMALMOHHBIMU TEXHOMOTNAMMU,
npoTeKalLWmMy B COOTBETCTBYIOLLMX MHAPOPMAaLMOHHBIX cucTemax (Hosebie neda-
202uyecKue U UHGopMayUoHHbIe mexHo0auu 8 cucmeme obpasosaHusi, 2002).

HayuHo-uccnepoBaTenbckas AeaTenbHOCTb B (hu3nmyeckon KynbType u
crnopte onpegensetca 12-om ctatben «HayyHo-mMeToguuveckoe W TexHUYeckoe
obecneyeHne pa3BuTMa HU3NYECKON KynbTypbl U crnopTa» degepanbHOro 3akoHa
Poccuiickon ®epepaummn ot 27.01.1999 «O cmsuyeckon KynbType u crnopte», B
KoTopow ykasbiBaeTcs: « 1. B coomeemcmeuu ¢ @edepasbHbiM 3akoHOM "O Hayke




u 2ocydapcmeeHHOU HayYHO-mexHUYecKoU nonumuke" opeaHu3ayuro, nposedeHue
pyHOamMeHmarbHbIX, MOUCKO8bIX, OfbIMHO-KOHCMPYKMOPCKUX, MEXHOI02UYECKUX,
npuknadHbIX u Opyaux Hay4yHo-uccriedogamesibCKux pabom e obnacmu ¢husuye-
CKOU Kynibmypbl U criopma ocywecmesnsitom 20cy0apCmeeHHbIe HayYHble UEHMPHbI,
Hay4yHo-uccrnedosamesnbcKue UHcmumymbl, nabopamopuu, obpa3ogameribHble
yupexoeHus 8 obnacmu ghusuyeckol Kynbmypbl U criopma, cO30aHHble 8 ycma-
HOBIIEHHOM rOPSIOKE U OCYu,ecmerisirujue ceo 0essmesibHOCMb Ha OCHOBaHUU
20ocy0apCcmeeHHbIX U UHbIX 3aka3o8. @uHaHcuposaHue makux UeHmpos, UHCMU-
mymos, obpa3ogameribHbIX y4Ypex0eHul ocywecmernsemcs 3a cyem 6r0XemHbIX
accuzHosaHul, 00x0008 om 8bIMOMIHEHUS] 3aKa308 ¢hU3KYIbMYypPHO-CrIOPMUSHbLIMU
opeaHu3auusamu, npednpuHuMamesibckol OessmesibHOCMU HayY4HbIX rodpa3sdesie-
HUl U UHbIX, HE 3arfpeweHHbIX 3aKOHOM UCMOYHUKo8. 2. HayuHo-
uccriedogamersibCKUe op2aHu3ayuu u ux rnodpasdeseHusi 8 obiacmu ¢husuvyeckol

Kynbmypb! U criopma 8edym pa3pabomky u 8HeOpeHuUe 8 MPaKMmMuKy KOHKPEMHbIX

npozpammM, criocobcmsyrowux yKpereHuo 300p08bs HacesieHusi cpedcmeamu

gusuyeckol Kynbmypbi C y4acmuem 8 peanu3dayuu makux rnpospamm chedeparib-

HbIX U peauoHarbHbIX Cryx6 menegudeHusi u paduosewaHusi, cogepuieHcmayrom

Hay4yHoe obecriedeHue Mod2omosKU CropmMuUBHbIX pe3epsos U COOPHbIX KOMaHO

Poccutickoli ®edepayuu K mMexOyHapoOHbIM CopesHosaHuUsM. 3. ®edeparsibHbil

opzaH ucrionHumernsHoU eracmu 8 obracmu ¢hududeckol Kyrbmypbl U Criopma,

Onumnudickuli komumem Poccuu, UHble 3auHmMepeco8aHHble opaaHbl 20cydapcm-

8eHHoU ernacmu u ¢bu3KybmypHO-criopmuseHble 0bbeduHeHus codelicmeyom Ha-

YYHbIM ope2aHu3ayusiM u ux rnoodpasdesieHusM 8 obrnacmu guu4eckol Kyrnbmypbl U

criopma 8 ¢hopMupoB8aHUU 20CyO0apCMBEHHbIX U UHbIX 3aKa308 Ha aKmyaslbHble

Hay4Ho-uccriedosamesibckue pabomebi, OKa3bl8arom MOMOWb MaKuM Hay4YHbIM Op-

eaHu3ayusm u ux rnodpasdesneHusiM 8 rnpuenedyeHuu O0noMHUMENbHbIX UCMOYHU-

KO8 (bUHaHCUpPOBaHUS, aHanu3upyrm umoau Hay4YHo-uccriedoeameribCKux pa-

6om».

OfHVMM 13 NEepPCneKTMBHBLIX HampaBfieHWn B Hay4YHO-UCCMEeAoBaTeNbCKON

OeATENbHOCTU B (PU3NMYECKOM KYNbTYPE U CNOPTE B HACTOSILLEE BPEMS CHUTAKOTCS:

e Pa3paboTka KOHLEeNUUM NPOrHO3npoBaHNs CMIOPTUBHOW Kapbepbl;

e PagpaboTka KoHuenuun rnsn4eckoro BOCNUTaHUS OeTeNn, NoAPOCTKOB, yYallen-
Cs1 MOSIOAEXM, ML, 3pENOro, NOXMIIOro U CTapYeCKOro BO3pacTa;

o Co3paHne 6aHKa faHHbIX SIUTHbIX CIOPTCMEHOB;

¢ KomnnekcHoe onpegeneHve KpuTepmeB CNOPTUBHON NPUIrOAHOCTY:

= YPOBEHb AOCTWXEHUN;
" TeMn MNOBbILEHNS PE3ynbTaToBs;
= CTAbUNbHOCTb AOCTUMXKEHWUIA.

o KomnnekcHoe onpegeneHne ypoBHSA 340pOBbA, (h3NYECKON MOATOTOBNEHHOCTMH;

o [lcuxonornyeckoe TECTUPOBAHWE;

e OnpepeneHve ypoBHEN TPEHMPOBAHHOCTMU U BbISIBIIEHNE ONTUMASIbHbLIX PEXMMOB
TPEHMPOBKMY;

e Co3faHve HOBOro CMopTMBHOIO MHBEHTaPsl U 060pyA0BaHuUS;

o CoBepLUEHCTBOBaHME Hay4HOro obecneveHns NoaroToBKN COPTUBHBIX PE3EPBOB
n cbopHbIx KomaHa Poccuiickon Penepaummn Kk MexayHapoaHbIM COPEBHOBaHU-
aMm;

o KoHTponb adpeKTMBHOCTM BHEOPEHUS Hay4HO-UCCINEAOBAaTENBCKUX pa3paboTok
B CUCTEMY CMOPTMBHbLIX COPEBHOBAHWN;




e BbisBneHne nyTen COBEPLUEHCTBOBAHWSA YMNpaBneHWs Yy4ebOHO-TPEHUPOBOYHBIM
npoueccom B (hn3nM4ecKomn KyrnbType v crnopre.

Korga ke o cnopte roBopaT kak 06 O4HOW M3 MpuBbLINbHBIX OTpacnen Aes-
TEnbHOCTN YenoBeka, TO 3a LeHoW nobedbl 34ecCb CTOAT KOHKpPEeTHble Ludpbl, OT-
paxatowume Te MaTepuarnbHble, YenoBeyeckue U MHAOPMaLMOHHbIE pecypchl, Ko-
Topble ObINn 3aTpayeHbl AN AOCTUXeHWs nobeapl. B HacToswee Bpems LeHa no-
6edbl Ha NPECTWXHbIX COPEBHOBaHWAX, UCUHUCHSEMas B OEHEXHOM 9KBUBANeEHTe,
JocTturaeT OecsTKOB, a TO U coTeH munnuoHoB (!) gonnapos. CyllecTBeHHO yae-
LIEBMTb 3TOT NPOLECC BO3MOXHO C MPUMEHEHMEM, B TOM YucCre U MHOPMaLIMOH-
HbIX TexHonorun. OpraHnM3aTopckas NOAroToBKa CNeLnanvcToB No NPOBEAEHUIO
CMOPTMBHBIX COPEBHOBAHUI NOCTENEHHO BbIAENSAETCA B OTAENbHYO Npodeccnio —
npoAtocepa. [lencTBna CNOpTUBHOMO MPOAIOCEpPa CBA3aHbl C HOMbLUMM KONMYecT-
BOM pasnuyHon nHdopmauum, Kotopas MoxeT bbiTb 06paboTaHa Ha kKoMnbloTepe ¢
MOMOLLbIO CrieuuanbHbIX NPorpamm.

C apyrovi CTOpoHbI, Bce MeTodbl u opmbl UT, onncaHHble B Tabnuue 6.2,
MOXHO pasfenuTb, N0 MeHbLUEN Mepe, Ha TPU KPYMHbIX Knacca:

1. AmarHocTuyeckue (NepBuYHas 1 NPOMEXyToYHasa AMarHocTuKa);
2. Ob6yuvarwowme (TpeHupytoLme);
3. BocctaHOBUTENBbHbIE N CTUMYNIMpPYHOLUKE.

K nepBomMy knaccy yHKUMOHaNbLHO MOXHO TakK Xe OTHECTU CyAencTBO, KO-
TOpoe B TOM uuUChe pPerucTpupyet ypoBeHb MOArOTOBMIEHHOCTUM CMOPTCMEHOB M
PM3KYNbTYPHMKOB B YCIOBUSIX CMOPTUBHBLIX COPEBHOBAHWMN, T.€. «ANarHOCTUPYeT.

B tabnuue 6.1 kpaTko onucaHbl 3agaudv, pelsaemble UHHOOPMaLMOHHLIMN
cuctemMamn B (DU3MYECKOM KynbType M CMnopTe Ha pasnu4yHbIX 3Tanax y4ebHo-
TPEHMPOBOYHOIO Mpouecca, a B Tabnuue 6.2 KkpaTKo NpeacTaBrieHbl HEKOTOPbIe
BMAbI MHOPMALIMOHHBIX TEXHOMOIIA, MCNOSb3yeMbIX B KOHKPEeTHbIX VIC npu pelue-
HWW 3afay Ha COOTBETCTBYIOLUMX 3Tanax y4ebHO-TPEHMPOBOYHOrO npouecca B du-
3U4EeCKON KynbType 1 crnopTe.

Pa3sutne nHdopmaLmOoHHbIX CUCTEM U TEXHOMOIMUIN B (ON3UYECKON KyrnbType
N cnopTe MOpoXAaeT COBEPLUEHHO HOBYIO POPMY OTHOLLEHMWI YernoBeka ¢ MHAop-
MaLMOHHBLIM MOfieM B oTpacnu hr3nYecKon KynbTypbl 1 cnopTta. ATy opmMy OTHO-
LWEeHUA Ha3blBalT MH(OPMaLMOHHbIE CUCTEMbI U TexHonorum B ¢usnyeckomn
KynbType 1 cnopTe unu, Ansa kpatkoctu, CnoptUHdopmCucremsl.

UHTepHeT B cucteme (pUTHEC-LLEHTPOB

Bce cantbl, wuMelollue OTHOLWIEHWE K
duTHECY, MOXHO pas3genuTb Ha Tpu 6Gonblive
rpynnbl. K nepson OTHOCATCA canTbl
WH(OPMALMOHHOTO  XapakTepa, [4e  MOXHO
noYyeprnHyTb Hemano nonesHon wuHdopMaumm o
KynbType duTHeca, ero ocobeHHOCTAX, hunococum,
OTAENbHbIX HanpaBneHUsax, NUTaHun 1 T.N. 3gecb Xe, Kak
npaBuIio, MOXHO MO3HaKOMUTBCA C PEKOMeHAYyEeMbIMU
nporpammamu, a Mnpu XenaHuum W Hawtu Haunbonee
nogxopdawmi ansi cebsa BapmaHT. B nogasnstowem 60nbWLINHCTBE CryYyaeB AaHHbIE
pecypcbl NPeAOCTaBMAT BO3MOXHOCTb 3afaTb BOMNPOCHI B OHMaHe 1 noobLiaTbes
C €OVHOMBILLINEHHMKaMKN Ha hopyme.




BTopyto u Hanbonbluyto rpynny canToB COCTaBNSAT web-canTbl KOHKPETHbIX
(PUTHEC-LEHTPOB UMK CNpPaBOYHMKN NO oUTHEcC-LeHTpam. [Npu noncke nogxoasie-
ro Bam LieHTpa Nnyylle, KOHEYHO, BOCNOMNb30BaTbCs NOAOOHBIM CNpaBoOYHMKaM.

W, HakoHeL, K TpeTbeln KaTeropum OTHOCATCSA CalTbl KOMMAHUNA, cneunanmaun-

pylowpmecs Ha MocTaBKax
obopynoBaHMsa Ons 3aHATUN
UTHECOM.

Hanpumep, Ha cante
http:.//www.global-
fitness.com/index.html  Ha-
rMSAHO B BuAE AEMOHCTpa-
LUMOHHBIX  PONWKOB  Mpea-
cTaBrneHbl Bce 5 "kutoB"
COCTaBNAKLLNX duTHeca:
cunoBasd TpPEHWpOBKa, Tpe-
HMpPOBKa Ha BbLIHOCIUBOCTb
MbILLLL, CTPETYMHT (MNn Tpe-
HWHI Ha MOBbILLEHUE rMOKo-
CTW),  KapAMOTPEHMPOB-Ka,
dopmupoBaHne  penbeda
mbiwy  (T.e. obGecneveHve
naeanbHOro  COOTHOLLEHWS
MbILLEYHON W XXMPOBOW TKa-
HW) n nutanue. lNpu xena-
HAM Ha caWiTe MOXHO 3aka-
3aTb  aHanWUTUYECKYID  WH-
dopmaumio no uTHecy u
duTHeCc-kaneHgaps Ha 12
Hefenb, W B npuaady cka-
yaTb NPOOHY Bepcuo Mpo-
rpammbl Protrack gnsa pas-
paboTkn  MHOUBUAOYanbHbIX
nTHEC-TPEHNPOBOK
(http://www.global-
fitness.com/fitnesstracker.html).
A MoxHo 1 npamo B CeTun Ha
OCHOBE psiia WCXOAHbIX CO-
cTaBngawWwmnx GbICTPO cocTa-
BUTb MHOMBUAOYanbHYK MpO-
rpammy COGCTBEHHbIX 3aHs-
M (pnc.6.2) n TyT Xe mno-
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Pwuc.6.2. Cant http://www.global-fitness.com/index.htm/
1 ero nporpammbl h3N4eCKON NOSrOTOBKN.

CMOTPETb OCOBEHHOCTM BbINOMHEHNSA TOFO UMW MHOTO YNPaXKHEHUS.

OOHUM U3 NyYLIKX PYCCKOSI3bIYHBbIX PECYPCOB MO (PUTHECY CUMTAETCS Y-
Hbln cant Hatanbu Kum OH Haxogutcst mo agpecy http://www.myfitness.ru/. Ha
cainTe perynsipHo OCBeLLalTCs PUTHEC-HOBOCTU U NMPUBOAATCS MHTEPBbLIO C UT-
Hec-3HaMEHUTOCTAMU, pacCMaTPUBAKOTCS pEKOMEHAYEMbIe nuTepaTtypa u Buaeo. A
camoe rnaBHoe, 34ecb nogpobHO pacckasbiBaeTcs O huTHeCe Kak obpase >KU3Hw,
pa3bupatoTcs 0COGEHHOCTU (PUTHEC-TPEHMHIa B 3aBMCUMOCTU OT TEMOCMOXEHUS,




JalTcs nonesHble pekoMeHaauumn B 06nactu uTHeC-NMTaHus, QUET, BATAMUHOB U
nuuieBbix gobaBok. B pasgene "Bupgeoknunbl" Bbl BOOUMIO CMOXETE M3Yy4uTb BU-
AeomaTtepuarnbl peKoMeHAYeMbIX yrnpaxHeHun. 30ecb e MOXHO nocMoTpeTb "AT-
nac mbiWLy" Y COPUMEHTMPOBATLCH, 3a YTO OTBEYaEeT Ta UMW MHag rpynna MbiLL.
Kpome TOro, nHtepecyoLwmecs MOryT 03HaKOMUTbCS C OCOGEHHOCTAMU MpoBede-
HWUS1 COPEBHOBAHUN MO OUTHECY M NPaBuiam OLIEHKN Y4aCTHUKOB.

KoHKpeTHble nporpammbl TPEHMPOBOK MOXHO MOCMOTPETh U Ha canTe Cyabu
yemnuoHaTtoB MockBbl 1 MockoBckorn obnactu no 6oanbunguHry u cdutHecy, Mu-
xauna [bsikoHoBa http://www.dyakonov.ru/tren.html

A, 3arnsHyB no agpecy http:/fitnesskaluga.narod.ru/, Bbl cMOXeTe AeTanbHO
O3HAKOMUTBLCS C COBPEMEHHON utHec-nporpammon "Moean" (puc.6.3), kotopas
MOXeT 3auHTEepecoBaTb Kak HaudMHawLmx, Tak U npodeccuoHanos. Kcratu, noa-
pobHoe pyKoBOACTBO MO paboTe Hag AaHHOW MPOrpamMmMoN MOXHO 3akas3aTb B OH-
naviH.

Macca nonesHbix CoBeTOB
no opraHu3auuMm U MpoBEeAEHUI0
UTHEC-TPEHMPOBOK NPUBOAUTCS
n Ha caunte Ediet.Ru
(http://www.ediet.ru/p.php/7/ ). A
HaWTW OTBETbl Ha MHOrOYUCIEH-
Hble BO3HUKaWLIME B XOA4e Tpe-
HUPOBOK BOMPOCbI MOXHO Ha
cante "KoHcynmbTauus duTHec-
TpeHepa" (http://www.pemt.ru/ ) -
npu HeobxoaAMMOCTM Tam Xe
MOXXHO 3aJaTb BOMPOC B pexume
OHManH.

W, HakoHeLl, OKOoH4YaTerb-
HO pasobpatbes € nuLesbiMu Pwnc.6.3. MhamBuayanbHasa nporpamma
pobaBkamMy 1 MUTAHNEM MOMOXET "Vinean" ot Bnaaumupa JNydenHosa.
nHopMauus canta
http://www.supplements.rul ,roe noapo6HO ocBeLlaTCss 0COOEHHOCTU NUTAHNUS ANs
obecneveHnss apPeKTUBHOTO PUTHEC-TPEHMHTA.
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CnopTthHdopmCucrema compmsbi Netpulse Communications, Inc.

MN3BecTHas dmpma Netpulse Communications, Inc. (CLUA) o6bsiBuna o
CBOEM HamepeHun uapacxogoBaTb $100 MAH. Ha OCHalLeHME HEeCKOMbKMX ThICAY
TMMHAaCTUYEeCKNX KryboB u puTHec-LeHTpoB VIHTEepHeT-TepMnHanamv, BMOHTUPO-
BaHHbIMW B TpeHaxxepHoe obopyaoBaHue (puc.6.4).

CeHcopHble 3KpaHbl 3aMeHAT COOOW MPUBLIYHLIE KOHTPOMbHbLIE MaHenu, u
mup WWW, co BcemMu ero BO3MOXHOCTAMMW, ByaeT psaoM v B CMOPTMBHOM 3are.
Camble cBexue HOBOCTW, TerneBuaeHue, My3blka. Ona nwobutenen "cxuraHusa"
NULWLHNX Kanopui NosSiBUTCA BO3MOXHOCTb (PUKCUPOBATbL pe3ynbTaTbl TPEHNPOBOK U
oLeHuBaTb JOCTWXKEHMS 3a onpeaerieHHbIN NPOMEXYTOK BpeMeEHU (Heaens, mecsu,
roa). TpeHep CMOXeT nony4nTb AocTyn K B[l n Ha ee OcHoBe crneauTb 3a TOYHbIM
cobniogeHnemM pexmma 3aHaTUA 1 AaBaTtb pasnuMyHbie pekoMmeHgaumm (puc.6.5).




Puc.6.4. NepBble MOAenn NHTEPHET-TPEHAXEPOB

Mo 3asBneHuto npesvaeHta komnaHuvi Netpulse, xenawwym coxpaHuTb
KpacoTy M YKpenuTb 340poBbe Oomnbliue He NpUOETCS XarnoBaTbCs Ha CKYKy Mpu
3aHATMAX crnopToM. A Tem, KOMy pgopora kaxaas muHyta, Netpulse Station™
npegnaraet NPOCMOTPETb 3MEKTPOHHYK MOYTY, O3HAKOMUTLCS C KOTUPOBKaAMMK aK-
UM, NoYmTaTh ra3eTky - U BCE 3TO, HE OTpbIBas HOM OT neJarnen BenoTpeHaxepa.

A codTBepHas komnaHusi SingleTap v oguH 13 KpPyMHEWLIMX NpOu3BOAUTE-
nen cnopTMBHbLIX TpeHaxEépoB Star Trac Tenepb COBETYHOT X0AUTb B (PUTHEC-KNYO C
KapmaHHbIM KoMnbloTepoM Palm. B atom crnyyae HoBble 6eroBblie JOPOXKM CepUm
Pro u Pro Elite obecneyaT nonb3oBatensm HanagoHHMKoB Palm nonHoueHHbIN
KOHTPOSb HaZ TPEHNPOBKaMM.

TexHuyeckn Bce ByaeT BbirnaaeTb npuMepHo Tak. Brnageney KIMK gomkeH
3anTn Ha cant Star Trac n 3arpy3utb crneuunanbHylo nporpammy. 3atem B TpeHa-
XXepHoM 3ane HeobxoaMMo OyaeT yCTaHOBUTL HanagoHHWK, Hanpaeue ero UK-nopt
Ha NopT KOHcomny 6eroBon JOPOXKM, 3aNyCTUTL MPUINIOXEHWE U MPUCTYNUTb K 3aHs-
TUSIM.

Bce nonyyeHHble gaHHble — OT CKOpOCTM 6era A0 KOMMYECTBA COXOKEHHbIX
kanopun - nepegatotca B Palm u dukeupytotca. MNMocteneHHo HakonneHHas cratu-
CTMKa AAET BO3MOXHOCTb HarnsaHO OTCNeXnBaTb pe3ynbTaTel TPEHUPOBOK.

OpaHako 1 370 elwé He Bcé. CyacTnmBble 0OnagaTenu kKapMaHHoro "TpeHepa"
MOFyT CaMOCTOSATENbHO BbiOUpaTb TeMN ABWXEHUS GEroBON OOPOXKWU, perynmpo-
BaTb Harpy3Ky, MHbIMW CINIOBaMu, CO34aBaTb U KOPPEKTUPOBATL CBOK COBCTBEHHYHO
nporpammy 3aHsiTUA Ha TpeHaxépe. B cnopTt3ane octaétca nNpocTo nepegatb Mo
MK-nopTy HoBOe 3agaHune 6eroBomn JOPOXKKeE.

3anycTuTb HOBbIN CepBUC NapTHEpbI cobupatoTca B KoHue 2003 roga Ha
nepBbIX 6eroBbIX MHTENNEKTyanbHbIX gopoxkax Star Trac cepun Pro Elite n Pro B
duTHec-knybax CLLA.




(@) Netpulse - (@) Netpulse
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Puc. 6.5. OkpaHHble hopMbl MOHUTOPA MHTEPHET-TPEHAXEPOB




CnopthHdopMCucrema «3NeKTPOHHbLIN CNOPTUBHbLIN 3an»

Bynywee CnopthHMopmCuctem BuamMTcs B hOpMe «3NEKTPOHHOIO Crop-
TuBHoro 3ana» (Electronic Gymnasium) - y4yebHo-06pa3oBaTenbHbI aBTOMaTU3U-
POBaHHbIN CMOPTUBHbLIV KOMMNIEKC «3NEKTPOHHLIV CNOPTUBHBIN 3an» (3C3).

Bo3MoHbIE 3KCneprMeHTanbHbIe NCCNefoBaHns, Npy pa3paboTke 1 Npoek-
TMPOBaHUO y4ebHO-06pasoBaTenbHOrO0 aBTOMAaTU3NPOBAHHOIO CMOPTUBHOIO KOM-
nnekca 9C3, [OMKHbI ObITb CKOHLIEHTPUPOBAaHbI HAa B3aUMOAENCTBUN €r0 OCHOBHbIX
noacTpykTyp (puc.6.6):

1). JNeKLMOHHO-KOMMBIOTEPHbIA KMNacc, KOTOPbIA MO3BOMUT BECTU NEKLMOH-
Hble 1 MeToauyeckme 3aHsaTusi no PKnc;

2). TpeHaxepHbIN CMOPTUBHLIN 3an, rge yCTaHOBKa CUNOBLIX W KapauoTpe-
Ha)XepoB MO3BONUT pellaTb 3agayn obuwiei n cneunansHOW (U3n4. NOArOTOBKM
3aHMMalLLUXCH, B pearnibHOM BpEMEHU KOPPEKTMPOBATb AO3VPOBKY Harpysku;

3). UrpoBon cnopTuBHBLIA 3an, NO3BOSMSOWUA, C O4HOW CTOPOHLI, pellaTb
3agayn aspobHow Harpy3ku (aspobuka, wennuHr, Tanbo n np.), ¢ 4pyron — TEXHU-
KO-TaKTU4ecKue 3agayun UrpoBbix BUAOB cropTa U eguHOBOopCTB, C TPETbEN — MM-
HacTuyeckue BuAbl crnopTa (XygoXXecTBeHHas TMMHacTuka, 6anbHble TaHubl 1 np.);

4). TUMHacCTUYECKUIA CMOPTUBHBLIN 3an ANs 3aHSTUA CMOPTUBHOW TMMHacTU-
Kow;

5). BacceliH — BogHbIe BUAbI CNOpTa;

6). MeguuunHckMIn KabuHeT;

7). MOGUNbHbBIA 3MEKTPOHHBIN NYHKT ynpaeneHna (M3r1Y) Ha 6a3e aBToMO-
6una Tna MMKpoaBTOOYC, ONSA KOHTPONSA (OU3KYNbTYPHUKOB M CMOPTCMEHOB Ha
CMOPTUBHBIX COPEBHOBaHUSIX (Ha Bble3ae), MPW 3aHSATUSIX HA CBEXEM BO3ayxe (Ha
CTagnoHe, BO BPEMS KPOCCOB, MbDKHbIX MPOOEroB, 3aHATUIA 3MMHUMW BUAaMKU Cnop-
Ta, TYPUCTUYECKUMU NOXOL4AMU U Mp).

8. PensiuvonHas b 1. JIeKLMOHHO-KOMMbIOTEPHbI Knacc
«3NEeKTPOHHOro CrnopTUBHOIO 3ana»

9. PensAunonHas B[] anekTpoHHoro _

KaTanora 6ubnuoTeku y4ebHoro
3aBEAEHUS «3NEKTPOHHOTO CMOPTUB-
HOro 3ana»

10. PensiuvonHasi B[] otaena avc-
TaHLMOHHOTO 06pa3oBaHus

Punc.6.6. MNpumepHas dyHKUMOHanNbHas cxema
CrnopTtHMOopMCurCTEMBI «3NEKTPOHHBIN CMOPTUBHbIV 3a»




NHdopmaumoHHas nopgaepxka YHKUMOHMPOBAHNSA «3MEKTPOHHOIO Cnop-
TUBHOrO 3ana» OyaeT BO3MnoxeHa Ha:

8). pensunoHHyto B[l «3neKkTpoOHHOro COPTUBHOIO 3ana;

9). penauuoHHyto B[l anekTpoHHoOro katanora 6uGnvoTekn yvyebGHoro 3aBe-
[OEHUSA, NPU KOTOPOM HaXOOMUTCS «3NEKTPOHHBIA CMIOPTUBHBIV 3any;

10). penaunoHHyto B[] otaena AMCTaHUMOHHOTO 06pa3oBaHus;

11). penaumoHHyto B[l cetu Internet.

NHavBmayanbHbI KOHTPOMNb 3a (OU3NYECKUM PasBUTMEM 3aHMMAIOLLMXCH
OyOeT ocylwecTBAATLCA NOCPEACTBOM WMHAMBUAYASNbHbIX 3NEKTPOHHbLIX MEeAULIMH-
CKMX KapT (M3KYNbTYPHMKA M CMOPTCMEHA U 3NEKTPOHHBIX YMMNOB 3aHMMalOLLMXCS B
OC3. Obuwee ynpaeneHne 3C3 nnaHuMpyeTcs OCYLLEeCTBNATbL NOCPEACTBOM CTa-
LIMOHAPHOro LEHTPanbHOro 3feKTPOHHOro nyHkta ynpasnenusa (LSMY), nnbo c
MOOMIBLHOTO 9MEKTPOHHOro MyHKTa ynpasneHus (M3MTY).

JNlutepatypa
1. Aok, B.A. lHbopMaLMOHHbIe TEXHOMOMMN B MeLMKO-O1onormieckmx nccrenoa-
Husax / B.A. Oiok, B.J1. Smmanyanb. —CI16.: MNutep, 2003. -528c.
2. Xape, [1. YyeHue o TpeHuposke / [1. Xape. —M.: ®uskynbTypa un cnopt, 1971.
3. WnaxtuHa, C. dutHecc B WHTepHete / C. LnaxtuHa // KomnbioTep Price.
Ne49(469) 24-30 Hosbps. 2003. 378-380c.

KoHTponbHble Bonpockl K pasgeny 6.

1. OnuwmnTe knaccudukaunum MHPOPMALMNOHHBLIX CUCTEM U TEXHOMOTMA B husmnye-
CKOW KynbType U CropTe;

2. Y7o Takoe nHomBMAayanbHble 3NEKTPOHHbIE Bpa4eBHO-KOHTPOSbHBIE KapThl;

3. KakoBbl yHKLMU MHTEpHETa B cucTeMe PUTHEC-LIEHTPOB;

4.Mepeyncnnte ocHoBHble npeumyiectsa CnopthHopmCucrtemsl upmbl Net-
pulse Communications, Inc.;

5. OxapakTtepusynte cTpyktypy CrnopTHPOpMCUCTEMBI «3MEKTPOHHbBIN CMOPTUB-
HbIN 3an».




«YTBEPXIAIO» «YTBEPXJIEHO»

Pextop CIIOI'YOK um. I1.D. Ha 3aceJaHuu Kadeapsl
Jlecradra, npodeccop ot 06.04.2007 mpoto-
KOJI Ne9
B.A. TaiimazoB  3aB. ka¢. OMoMexaHu-
KH, JTOIICHT
« » 2007 r.
CamconoBa A.B.
BUJIETHI
st 'ocyrapcTBEHHOTO 3K3aMeHa 10 CHeuaibHOCTh
521907
«MHbOpMAIIMOHHBIE TEXHOJIOTUHU B (PU3UYECKOUN KYJIBTYypE
U CIIOPTE»

JUISL CTYZEHTOB 6 Kypca MarucTpaTypbl

BUJIET Ne 1
1. Omnpenenenne nHGPOPMAITMOHHBIX cucTeM. [IpuMepsl oTpacieBbIX WH-
(hOpMAITMOHHBIX CHCTEM.
2. Knaccudukanus BuI0B HHGOPMAIIMOHHBIX TEXHOJIOTHH.
3. Kiaccudukamus wuHOOPMAITMOHHBIX cHCTeM B cdepe (U3HUecKou
KYJIBTYPBI M CIIOPTA 110 BUJIAM MO OTOBKH.
BUJIET Ne 2
Oomonus nHpopMauoHHbIx cucteM B CCCP+P®.
[IpeumyiiecTBa M MEPCHEKTHBHI HIEKTPOIYHKTYPHOH IHAarHOCTUKU B
(bu3nYecKol KyIbType U CIopTe.
3. Kiaccudukanuss mHOOpMANMOHHBIX cHCTeM B cdepe Quzmueckoi
KYJIBTYPBI M CIIOPTA 110 BUJAM MOATOTOBKH.
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BWJIET Ne 3
[Tpoueccrl B HHGOPMALIMOHHBIX CUCTEMAX.
BosMoxkHOCTH MeTOAa Ta30pa3psIHON BHU3yalIH3alud B (PU3UIECKOI
KYJbTYpPE U CIIOpPTE.
Knaccudukanuss nHGOPMALMOHHBIX CHUCTEM W TEXHOJOTHH IO BHIAM
WH(POPMAaTH3ALKN OTPACIN «(PU3NUECKas KyIbTypa U CIIOPT.

BWJIET Ne 4
Bo3moxxHOCTH HH()OPMAITMOHHBIX CHCTEM.
CyIHOCTb U COAepKaHHe KOMIBIOTEPHOH IICUXOAUArHOCTUKH B (huzu-
YECKOH KyJNbTYpE U CIIOPTE.
[IporpammHOe obOecriedeHne AeIONPOM3BOACTBA IIenarora, TpeHepa-
MpenojaBatelis, HaydHOro pabOTHHKA, CTYCHTA.

BUWJIET Ne 5
OxwunaemMblit 3QPeKT OT BHeAPEHU NH(OPMAITIOHHBIX CHCTEM.
Kakue 3agaun pemarorcsi 3D-rpaduuecKMMy MPOrpaMMHBIMU TIPOAYK-
Tamu?
Bo3moxHOCTH MHGOPMALMOHHBIX CUCTEM B OOCIY>KHBAaHUU CIOPTHUB-
HBIX COPEBHOBAHUM.

BUWJIET Ne 6
CrpykTypa HHQOPMALIMOHHBIX CUCTEM.
MeTopI OITUKOAIEKTPOHHOTO U3MEPEHHS IBM)KEHNH YeTI0BeKa.
OyHKIMH WHPOPMAIMOHHBIX CHCTEM B HAYyYHO-METOIMYECKOM obec-
MEYEHUH MOATOTOBKH CIIOPTCMEHOB, (PM3MYECKOM BOCIIUTAHUU JETEH,
MOIPOCTKOB, yJaleHcs MOJIOIEKH.

BUWJIET Ne 7
Knaccuduxauns nHQOPMAIIMOHHBIX CUCTEM.
TexXHOIOrus «3aXBaT IBHKCHUSD.
OyHKIMKH UHPOPMAIMOHHBIX CHUCTEM B y4eOHOM IIpOIEeCcCe B BY3ax
¢$u3nUecKor KyJIbTYpHI.

BWJIET Ne 8
WudopmanioHHbIe TEXHOJIIOTHH: OIpEIeIeHne, KIIacCU(pUKAIHS.
MopenupoBaHue MBIIIEYHON 1eATEIbHOCTH HA OCHOBE UCKYCCTBEHHBIX
MYCKYJIOB.
Hcnonp3oBanue  MHPOPMAIMOHHBIX  TEXHOJOTMH B  Hay4HO-
HCCIIEN0BATEIbCKOM, OPraHU3allMOHHOW W YIPABJICHUYECKON IEsTElNb-
HOCTH.
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BUJIET Ne 9
BrusiHre nHG)OPMAITMOHHBIX TEXHOJIOTHI Ha 0OIIECTRO.
Kaxkue 3amaqn permarorcst B criopre poooToB?
Kakue rpynnsl yciayr HaceneHuto B Poccuiickoit denepaniud OTHOCST-
Csl K CIIOPTUBHO-03/I0POBUTEIBHOMY CEpPBHUCY?

BUJIET Ne 10
DBoJTroNHS HHPOPMAITHOHHBIX TEXHOJIOTHIA.
Kaxkue 3amaun permarorcsi poOOTOTEXHUKON B MEIUITMHE U aallTUBHON
¢usnueckont KyabType?
Oyaknmn 0a3 JaHHBIX W DIEKTPOHHBIX CHCTEM YIIpaBIIEHHS Oa3zamMu
JTaHHBIX.

BUJIET Ne 11
CpencrBa HHGOPMAIIMOHHBIX TEXHOIOTHIA.
Kaccuduxamus nHOOPMAITMOHHBIX CUCTEM W TEXHOJIOTHHA B (hu3mde-
CKOH KyJbTYpPE U CIIOpPTE.
@opMBI W CpEACTBA KOMIBIOTEPHOTO TECTHPOBAHUS CEPIEYHO-
COCY/IMCTOW CUCTEMBI (KapAHOTECTUPOBAHU).

BUJIET Ne 12
[MpuHIUTIBEI NHPOPMAITMOHHBIX TEXHOIOTHIA.
WnpuButyansHbIe 2IIEKTPOHHBIE BPadeOHO-KOHTPOIbHAS KapTa.
TemnoBu3nOHHAS] TUATHOCTHKA.

BUJIET Ne 13
®DopMBbI TPOSKTUPOBAHMS HH()OPMAITMOHHBIX TEXHOJIOTHH.
Oyuakunn MHTEpHETA B cCHcTeMe (hUTHEC-IIEHTPOB.
[IpenmymiecTBa U MEPCHEKTUBHI AIEKTPOMYHKTYPHON JMATHOCTUKU B
(hu3nYecKor KyJIbType U CIIOpTE.

BUJIET Ne 14
Kaccuduxarus BunoB nHGOPMAITMOHHBIX TEXHOIOTHH.
CrnopthHpopMCrcrema pupmsr Netpulse Communications, Inc.
Metona ra3opa3psoHON BU3yalu3aluud B (U3NYECKOH KYyNbType U
CriopTe.

BUJIET Ne 15
HNudopmarmonsbie pecypchl.
CuHecTe3us B CHCTEME HOBBIX 03/I0POBUTEIFHBIX TEXHOJIOTHIA.
KommbroTepHas mcuxonuarHocTuka B QU3NIECKON KyIbTYPE U CIIOPTE.
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BUWIET Ne 16
Knaccudpukanus wHQOpPMAMOHHBIX cHCTEM B cdepe (uzndeckoit
KyJIBTYPBI M CIIOPTA 110 BUJAM [IOATOTOBKH.
CrnopthabopMCHucTeMa «3JIEKTPOHHBIN CIIOPTUBHBIH 321,
Kakue 3agauun pemarorcsi 3D-rpaduuecKMMy MPOrpaMMHBIMU TIPOAYK-
Tamu?
BUJIET Ne 17
Knaccuduxanms nHGOPMAIIMOHHBIX CHCTEM W TEXHOJOTHH MO BHIaM
UHPOPMATH3ALUU OTPACIU «(pHU3NUECKas KyJIbTypa U CIIOpT»
Omnpenenenue MHPOPMAMOHHBIX cuCTeM. [IpuMepbl oTpacieBbIX HH-
(hOpMAaIMOHHBIX CHCTEM.
MeTonb! ONTUKO3EKTPOHHOTO U3MEPEHUS ABUKCHUHN YEI0BEKA.
BUJIET Ne 18
[IporpammHOe obecriedeHne AeIOMPOM3BOACTBA IIenarora, TpeHepa-
MIperoAaBaTesl, HAyyHOro pabOTHHKA, CTyEHTA.
Oostorniust nHGopMarnoHHbX cucteM B CCCP+P®D.
TexHomorus «3axBaT IBUKEHUSD.
BUJIET Ne 19
Bo3moxxHOCTH MHGOPMAMOHHBIX CHCTEM B OOCITYXHBAaHHWU CIIOPTHB-
HBIX COPEBHOBAHUM.
[Tpoueccsl B HHQOPMALIMOHHBIX CUCTEMAX.
MogenupoBaHie MBIIIEYHON AEATEIbHOCTH HA OCHOBE UCKYCCTBEHHBIX
MYCKYJIOB.
BUJIET Ne 20
OyHKIMM WHPOPMAIIMOHHBIX CHCTEM B HAayYHO-METOIMYECKOM obec-
MEYEHUHU TOATOTOBKU CIIOPTCMEHOB, (PM3NYECKOM BOCIMUTAHHUU JETEH,
MOAPOCTKOB, YUaIleucss MOIOAEHKH.
Bo3MmokHOCTH HHPOPMAITIOHHBIX CHCTEM.
Kaxkue 3amaun permarorcst B criopte poOoToB?
BUJIET Ne 21
OyHKIMM MHQOPMALMOHHBIX CHCTEM B Y4eOHOM MpoLecce B By3ax
(m3nIeCcKON KyJIbTYpPHI.
OxwunaemMblit 3QPeKT OT BHeAPEHU NH(POPMAITIOHHBIX CHCTEM.
3agaun poOOTOTEXHUKU B MEAMLIUHE U aJaTUBHON (PU3NUECKON KYJIb-

Type.




BUJIET Ne 22
WHdopMarioHHbIE TEXHOJIOTHH B HAYYHO-HCCIIEIOBATENbCKOM, Opra-
HU3ALMOHHOM U YIIPaBIEHUYECKOU NS TEIbHOCTH.
CtpykTypa HH(GOPMAIIIOHHBIX CHCTEM.
Onwuimre KiaccupuKaud HHPOPMALUOHHBIX CUCTEM U TEXHOJOTHI B
¢u3nUecKol KyJIpType U CIOpTe.
BUJIET Ne 23
I'pynnel yenyr Hacenenuto B Poccuiickoit @enepanny, OTHOCSIINAECS K
CIIOPTUBHO-03/10POBUTEIBHOMY CEPBUCY.
Kiraccndukanum nHGOPMAITHOHHBIX CHCTEM.
Oyukunn MHTEpHETA B cCHCTeMe (DUTHEC-IIEHTPOB.
BUJIET Ne 24
Oynkiuu 0a3 JaHHBIX W AJIEKTPOHHBIX CHUCTEM yIpaBieHHs Oazamu
JTAHHBIX.
HNHdopManoHHbIe TEXHOJIOTHHU: ONPEAeTICHUE, KIacCHPUKAIIHS.
CrnoptHhupopMmCucrema dpupmer Netpulse Communications, Inc.
BUJIET Ne 25
@opMBI M CpEICTBAa KOMITBIOTEPHOTO TECTHPOBAHHS CEpIEYHO-
COCYAHMCTOM CUCTEMBI (KapAHOTECTUPOBAHU).
Knaccudukanns MHPOPMAIMOHHBIX TEXHOJOIWH IO MX BIMSHUIO Ha
00I11eCTBO.
CnoptUupopMCrcTeMa «3JIEKTPOHHBIA CIOPTHBHBIN 3aJ1».




YyebHoe nsgaHve

Cs.. nnaH 2005

Uropb AHaTtonbesny BOPOHOB

MHcopMaLMOHHbIEe TEXHOOruun
B hn3n4eckom KynbType u cnopre

ONEeKTPOHHBIN Y4eBHMK

KomnbloTepHasa BepcTka aBTopa

B aBTOpCKOWM peaakuumn
Koppektop H.J1. )KypaBneBa
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