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BBeneHue

CucreMbl 00pa30BaHusl PA3BUTHIX TOCYIAPCTB MUPA UCTIOIB3YIOT Pa3IUYHbIC TPYIIIIBI
ctanaapToB B obsactu kauectBa MOC u npuMEHSIOT B CBOEHM OCHOBE JIBE€ CTpaTeruu
MOATOTOBKHM KOHTUHIEHTa 00y4JaeMbIX: (PyHIaMEHTaIbHAS — JIOTUYECKas MOCIIEI0BATEIbHOCTD
VRVI0KEHHST MH(OPMAITY TIO CBSI3AHHBIM JIVCIIMTUIMHAM U3 PA3IMYHBIX 00/1ACTel HAYYHBIX 3HAHHH,
00€eCIeunBaroIUX HEMOCPEACTBEHHO MOATOTOBKY CIIEIHUATUCTOB HIUPOKOTO MPOGUIIS;
crieraIbHasi — MOCTPOEHUE 00Pa30BaTEIbHON TPACKTOPUH C OPUEHTHPOM Ha ONPENICIICHHYIO
CreLMAIM3aIMI0 KOHTUHT€HTa 00y4aeMbIX B paMKax Oyyiieit npodeccu (CrenuaibHOCTH).

B OC OVYu paznuuHOro ypoBHSI CUCTEMbI O0Opa30BaHUsI TOCYIaPCTBA UCTIOIb3YIOTCS
TPaIUIIMOHHBIC U KOMITBIOTEPHBIE TEXHOJIOTHH OOYUYEHHUS, IPU STOM OHU OMEPUPYIOT
B paMKax pa3juyHBIX JOMYCTUMBIX ()OPM OpraHuU3alu 00pa3oBaTEILHOTO Mpolecca:
OYHasi — C OTPBIBOM OT OCHOBHOM J€SITEABHOCTH B ayJUTOpPHUAX 6OA30BOTO
y4e0HOTO 3aBeieHus (00Pa30BATENIHHOTO YUPEIKIICHNIS) HITH €10 TEPPUTOPUATHHBIX TPE/ICTABUTEIHCTB,
3a04Has1 — 03 OTPbIBA OT OCHOBHOIO BU/IA IMPO(ECCHOHATBHOM JEATENTBHOCTH C PA3/IENIEHHIEM BO BPEMEHH,
OYHO-3a04YHas — coueTaeT 00e (POpMBbI M YACTO UCHOIB3YETCS JUIsl MOBBIIEHUS KBATU(DUKAIIMN
(mpodeccHOHATBHOTO Pa3BUTHS) TUILIOMUPOBAHHBIX (CEPTH(UIIMPOBAHHBIX) CIICIHATUCTOB.

Nudopmartuzanus yuypexaeHuil cucTeMbl 00pa30BaHUs BBICTYIAET CIOXKHO I
Hay4HOU NpoOJIeMON MHUIIMUPYIOIIEH pacCMOTPEHHE IIMPOKOTO KPyra Hay4YHbIX o0JacTei,
a TaKXe€ CO3/[aHMe MHHOBAIIMOHHBIX MOJIX0JIOB, METOJ0B, TEXHOJOTUN U aITrOPUTMOB
Ipu peanusalnuu cpeacts aBromaruzauuu B ocHoBe MOC, koTopsie obecrneynBaoT
BO3MO>XHOCTh aHau3a U NoBbIeHus 3¢ dextuBHOCTH GyHKIMoHupoBanus cucteM AJJO.

VY4eHble BBIICISIOT 0OJIBIIOE KOJMUYECTBO Y3JIOBBIX acCleKToB nHpopmaruzaiuu OVu:
MOJUTUYECKUM, COUMATbHBIN, pETUOHAJBbHBIA, OPraHU3aIlHOHHBIN, TEXHUYECKUH,
MPOTPAMMHBIN, BHEJIPEHYECKUM, TEXHOJIOTUYECKUH, NEJarorMueCKuid, SprOHOMUYECKHIA,
bU3M0TOTHYECKHI, TICUXOJIOTUYECKHM, TMHIBUCTUYECKUN, YJKOHOMUYECKUN U IpyTHE.

Kaxaplit U3 paccMaTpuBaeMbIX acIEKTOB 00yCJIaBIMBAaET IeHe3UuC (MOSBICHHE)
MHOXECTBa TPAaJAUIMOHHBIX MOJIX0A0B U HanpaBiieHul uccienoBanua MOC:
OpraHMBALMOHHOE, TEXHIUECKOE M MeToueckoe ooecrieuetme (Kpyronepos P, TuxoHoB AH. u mpyrvie);
npoQriemaryka Breperrst v perions3osankst VKT B ahepe oOpasorarwst (Jlorsumio AM., Kureries BI'. v apyrvie);
pa3BUTHE CHUCTEMBI 0Opa30BaHUs ONpPEEICHHOr0 (HE) Pa3BUTOTO rocy1apcTBa Ha QoHe
Kpu3uca HanuoHaIbHBIX PakTopoB (Kamunun B.I1., CagoBauunii B.A. u npyrue);
TOOPHS OTKPBITHIX CHCTEM, MATEMATAYCCKIIC MOJICIIM M METOIbI aHarmi3a (XaxeH I, Aizepmad MLA. v 1pyTie);
TROPHH HICKYCCTBEHHOIO MHTEITIEKTA M arroprmvideckoro ooecriedervst (I ypesua 1B, Iocrienos J1A. v mpyrvie);
MOJIE/TMPOBAHKE U arropuMisarust yaedroro mporiecca (becranbko B.IT., Kmapun M.B. u npyrue);
TEOPHST MHTRJTICKTY/THHBIX CHCTEM M SI3BIKOB IpeicTaryieHms sHanmii (Armpees BIL, [ocriernios JLA. v mpyrve).

MHoT¥E CIeIMATICTBI (IKCTIEPTHI) B 00JIACTH TeOPHH MH(DOPMAITMK 1 UCKYCCTBEHHOTO MHTEITICKTA
AKTyaJIM3UPYIOT Pa3paOOTKy a/IaliTUBHBIX U UHTEUICKTYAIbHBIX CPEICTB U Cpejl 00ydeHus,
MO3BOJISIIOIIMX CYIIECTBEHHO MOBBICUTH TEKYIIMN yPOBEHb KauecTBa (Iepe)noArOTOBKHU
CTIEIMATUCTOB (PKCIEPTOB) TIO IMPOKOMY Habopy crermainbHocTel nocpencteoM yuera MOJICO,
a TaKXKe anpoOUpOBaTh MHHOBALMOHHBIE MOieNH U anroputMbl B ocHoBe MOC cuctemsr AJIO.
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1. CocTofsHUEe nNnpobnemMmbl CO3A4aHNA afanNTUBHDbIX
MHTenNnnekKkTyanbHbBI X Ccpea 06y‘-IeHM$I
['mobanu3anus nHGOPMATMOHHON Cpe/bl BIUSET HA JUMHAMHUYECKH H3MEHSIOIUEC ST

HpeanouTeHNus: noTpeduTeneil oopazoBaTeNbHbIX yCIyr, TPeOOBaHUSA U CTaHIAPT b

CO CTOPOHBI TOCYIAPCTBA, KOTOPbIE HEOOXOMMO YUHTHIBATH TIPH pa3padoTKe MHPACTPYKTYPHI

NOC yupexaeHuil cucteMbl 00pa3oBaHus U peain3alud KoMnoHeHToB cucteM AJ1O.
NOC coBpemennoro OYu paszpabaTsiBaeTcs Ha OCHOBE TpaauUMOHHBIX U UT,

UCXO0/151 U3 HEeOOXOAMMOCTH OCYIIECTBICHUS PAa3HBIX NOMYCTHUMBIX (OPM BEACHUS

00pazoBaTeNbHON NEATEILHOCTU: OUYHASL, OYHO-3a0YHAas U 3a04Has (JUCTAHIIMOHHAS).
JlucranuyonHas popma 00ydeHHs peCTaBIsieT HaMOOJIBbIINI HHTEpeC 11 TOCy1apCTB

Y PErMOHOB C HEPAaBHOMEPHBIM paclipe/ieJIeHNeM Hay4qHbIX U 00pa30BaTeIbHbIX LIEHTPOB.
Nudopmaruzanus MOC u obecneuenne pynknuonupoBanus AJ[O BeicTynamoT

aKTyaJIbHBIMU 3aJJayaMU, YTO MO3BOJISET NEPEUTH OT TPaJULIMOHHBIX METOJA0B

u TexHosoruit kK UKT, HO nHHIIMUpyeT HEOOXO0AMMOCTh MOIEPHU3ALMH CYIIECTBYIOIIETO

OpraHU3alMOHHOT0, METOANYECKOT0, TEXHUYECKOTO U APYTUX BUJOB 00ECTICYCHHUS.
[Tox mHGOpMaTH3aNHe TOHUMAOT OPTraHU3AIMOHHBINA COIUATLHO-YKOHOMUYECKUI

Y Hay4YHO-TEXHUYECKUI MPOIIECC CO3/IaHUs ONTUMAJIbHBIX YCIOBUMN ISl yIOBJIETBOPEHUS

MH(POPMALIMOHHBIX NOTPEeOHOCTEN MpodecCUOHATBHO AP PepeHIIMPOBAHHBIX COLMATbHBIX

CYOBEKTOB U pa3IMYHbIX OpraHu3aluii (pU3NUeCcKUX U IOPUINUSCKUX JIUI] H TOCYIapCTBA)

B OTIPEENICHHBIX MPEIMETHBIX 00JIACTsIX MOCPEACTBOM BHEIPEHHSI CPEJICTB aBTOMATHU3AIMN

NOBHIMAKIMUX 3QPEKTUBHOCTH CO3/AaHUS, pACTIPEICICHUS U UCTOJIb30BaAHUS

MH(QOPMAIIMOHHBIX PECYPCOB, pabOT U yCIIyT, BOCTPEOOBAaHHBIX HA HMH(OPMAITMOHHOM PhIHKE.
[Tponiecc nHpopmMaTU3anUu yUpeKJEHUN cucTeMbl 00pa30BaHUs HANIpABJIEH

Ha noBslieHue ypoBHs opranuzanuu MOC u 3¢ ¢hexTuBHOCTH PyHKIIMOHUPOBAHU S

BCEX €€ KOMIIOHEHTOB 3a CUET BHEJAPEHHS M MNPAKTUUYECKOT0 MCIOJb30BaAHU

WHHOBAIIMOHHBIX JOoCTHXeHUM B o6mactu UKT mo3ponsomux aBToMaTu3upoBaTh

pa3yInuHbIe TEXHOJOTMUECKUE ONEPaALlH, COMMyTCTBYIONIUE Mpolieccy 00yUeHHs U CHU3UTD

BPEMEHHBIE U TPaH3aKLIMOHHbIE 3/IEP>KKH, BOSHUKAIOILE B X071€ 00pa30BaTEeIbHOIO MPOLIECCa.
Nudopmatuzanuss MOC OYy uHUIUUPYET CO3/1aHUE, BHEAPEHHE U UCTIOJIb30BaHHE

CPEICTB aBTOMATU3allUM, a TAKXKE CO3JaHHE U MOAU(DUKALIMIO PA3HBIX BUJOB 00ECTICUEHHUS:

® OpraHu3aluoHHOTO — co3nanue uHppactpykrypsl MOC, BbiaeneHUE KIIOUYEBbIX
HaIlpaBJICHUI U MOJUTUKU BHEJIPEHUSI COBPEMEHHBIX CPEJICTB aBTOMATU3alUN
eTIH, 3aJa4M 1 HarpasieHus nadopmarmzanun OYd mim 00pa3oBaTeIbHOTO IEHTPA;
® TEXHMYECKOTo — pa3paboTKa anmapaTHOro, IpOrpaMMHOTO U aJITOPUTMUYECKOTO
obecnedyeHus, MO3BOJISIIOIIET0 aBTOMAaTU3UPOBATh COBOKYIHOCTh ONEpalui
BbInoNHseMbIX cyObekTamu MOC: APM, JIBC u anmnapatypa nepeaadu JaHHbBIX;
® TEXHOJIOTUYECKOTO — MOMCK HOBBIX MOAXOJ0B, YCOBEPIIEHCTBOBAHUE METO0B
U TEXHOJOTUM (popMUpOBaHUs 3HAHUN 00y4yaeMbIX Npu TpaaumoHHoM U AJ1O;
e MeToaUueckoro — nepeHoc YMK Ha 35eKTpoHHBIE HOCUTENU UHPOPMALIUK
uHpopmarronssie pecypesl, 6ank U b/ u b3 ¢ undopmanmeit pasHoro HazHauYCHHUS.
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1.1. AkmyanbHocmb co30aHusi adanmueHbIX UHmMeJslsiekKmyasnbHblX
cpedcme u cped aemomMamu3upoeaHHO20 oby4yeHuUs

Nudopmatusanus yupexIeHUU cucTeMbl 00pa3oBaHus 00yClaBINBAaET yueT
CYIECTBYIIUX MOTPEOHOCTEN, COBPEMEHHBIX TPEOOBAHUN U OTPaHUUYCHU U
npu pazpadotke komroHeHToB MOC, a Takke HHUIMUPYET BBIPAOOTKY TOIXO/IOB K BHEIPEHUIO
CpEJICTB aBTOMATHU3ALMY B paMKax Pa3JIMYHbIX HApaBJeHUi 00pa30BaTeIbHON JeITETbHOCTH.

CoriacHO MpUHIMIIAM aBTOMATH3UPOBAHHOTO OOYYEHUS U OTKPHITOTO 00pa30BaHMA,
y4eOHbIH npouecc coBpeMeHHOro OY4 0CHOBBIBA€TCS HAa MCIOJBb30BAHUM HIMPOKUX
BO3MOKHOCTEH aBTOMaTH3MpoBaHHOU (oTKpbITON) MOC, mist popMupoBaHus KOTOpOH
TpebyeTcsa akTUBHasA paboTa ceuuaaucTOB MO MOATOTOBKE U CONPOBOKACHH IO
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, HO HEIOCTATOYHO MPOPAOOTaHBI TEXHOIOTHU
CO3/IaHUs TaKUX y4eOHO-METOAMYECKUX MaTepuaIoB (KOMILIEKCOB) HOBOTO MOKOJIEHUS,
YYHUTHIBAIOIIUX MHAUBUAYaTIbHBIE 0cOOeHHOCTH cyObekToB 00yueHus (MMOJICO u YO30).

[Ipu pa3zpaboTke paznuuHbix BUA0B obecneueHus AJIO peanusyeTcs KOMIUIEKC
MEPONPUITUN PA3IUYHOTO YPOBHS: OpPraHU3allMOHHOE — BhIpabOTKa TpeOOBaHUI,
JOJDKHOCTHBIX MHCTPYKLUH, 3a7a4 U PyHKIUN K COTpYAHUKaM U nojapaszaeneHusm OVuy;
TEXHHYECKOE — aHAJIN3 U MOAO0pP TEXHOJIOTUYECKUX HOBAILIWM, BBIICIICHUE HATIPABIICHU i
BHEJIPEHUS alllapaTHBIX CPEACTB U 000pyJoBaHUs uMcnoab3yemoro B ocHose MOC;
MPOrPAMMHOE — IMPOrPAMMHBIE CPEZICTBA, 00SCTICUMBAIOLIME COKPAILICHHE BPEMEHHBIX 1 TPAH3aKIIMOHHBIX
VIIEPKEK TIOCPETICTBOM aBTOMATH3AL AN PA3HBIX OTIEpariviA COIMY TCTBYFOITMX 00pa30BATEIIHOM ST IHHOCTY
METOoIn4YecKoe — moa0op U GopMHUPOBAHUE PA3HBIX HHPOPMAIIMOHHBIX PECYPCOB
Ha pa3nuuyHbIX HOcUTeNnaX U YMK mo HaGopy npenMeToB u3ydeHus (IUCIUIIINH).

CoBpeMeHHOE COCTOSIHHE Ha phIHKE 00pa30BaTENbHBIX YCIYT, CYIIECTBYIOIINE
TpeOOBaHMs U IPOTUBOPEUHs 00YCIIaBIMBAIOT HEOOXOIUMOCTh Pa3pabOTKU KOMIUIEKCHOTO
noaxoja (TeXHOJOTHH) K MOBHIIIEHHUIO 3 dexTuBHOCTH PpyHKIIMOHNpOoBaHus MO C
cucrteM AJIO 1 co31aHMIO apXUTEKTYP UHTEIIEKTYAIbHBIX aJalITUBHBIX CPEJICTB O0yUEHMUSI.

PazpaGoTka, conpoBoXxJaeHHEe U 00CIy>KMBaHUE KOMIIOHEHTOB cucteM AJ[O
00YCJIaBTMBAET MPHBIICUEHNE MPOPECCHOHATHHO-((EPEHITMPOBAHHBIX CIIEIUATHCTOB (KCIIEPTOB),
HCIIOJB3YIOUUX B MPOIIECCE CBOECH pabOThl COBPEMEHHBIE JOCTHXKEHHUS B 00J1aCTH
MHQOPMALIMOHHBIX TEXHOJOTHH, CPEJCTB U CpeJl NPOrpaMMHUPOBAHUS, MYJIbTUMEINA
Y KOMIIBIOTEPHOM TpadrKu, TEXHOJIOT M NICKYCCTBEHHOT'O MHTEIUIEKTA U TPE/ICTABIICHNUS 3HAHUH.

Cucremam AJIO npucyIy OCHOBHbBIE CBOWCTBA OTKPBHITHIX HH()OPMALIMOHHBIX CHCTEM,
K HEKOTOPBIM M3 HUX OTHOCAT: pacIIupIeMOCTh (YHKIMOHAIBHOTO Ha3HAYCHUS,
coCTaBa M MPUKIAJHOTO MPOrpaMMHOT0 oOecrneueHusi, CETEBONU pPEXKUM JOCTyMa
K MH(OPMAIMOHHBIM pecypcaM U y4eOHbIM KypcaM, MacIITaOlpyeMOCTh XapaKTEPUCTHK T10 YHCITY
00CITyKMBaeMBbIX TIOJIB30BATENEH 1 IPOM3BOMTEILHOCTY CEPBEPA, COBMECTUMOCTB IO KO U JTAHHBIM
MEX]y pa3HbIMU apXUTEKTypamMH U IiaT(opMaMu COBPEMEHHBIX BBIYMCIUTEIbHBIX MAIIHH
U crcTeM 00YCIIaBIMBAIOIasl IEPEHOCUMOCTh aNiapaTHOro U MPOrPaMMHOTO 0OecrieueHus,
JpY>KECTBEHHOCTh UHTep(eiica KOHEUHOTO MOJIb30BaTEINsI, THOKOCTh €ro HAaCTPOUKH
aJl€eKBATHO MOTPEOHOCTSAM M YPOBHIO NOJATOTOBKH KOHEYHOTO MOJb30BATENS.
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1.2. AHanu3 cocmosiHus1 ﬂpOGﬂEMbl u cywecmeyrouwue rnpomusope4vus

Ananus coBpemennoro coctosinusg UKT B chepe oOpazoBaHus aKIEHTUPYET

BHUMaHHUE Ha HEOOXOJAMMOCTH PEIICHHS Psija MpoOJieM BO3ZHUKAIOIINUX MPHU pa3paboTke

KOMNOHEHTOB cucteM AJIO u afanTUBHBIX CPEJICTB OOYUYEHHSI HOBOTO MOKOJECHHUS,

KOTOpBIE UCTIOJIB3YIOTCS B ocHOBE MOC 1 1mMo3BOJISAIOT yUUTHIBaTh HE TOJbKO Y O30,

Ho Takke u MOJICO (dusronornyeckue, MCHX0JI0THIeCKUE, IMHIBUCTUYECKUE U IPYTHE),

YTO IMO3BOJIACT BBIACIINTL PA HpOTI/IBOpe‘{I/Iﬁ VMHUIAHPYIOMMX KOMIUICKC pa3jIM4HbIX 3a71a4.

ypoBeHb pa3Butus UT u umeroniuecs: JoCTUKeHUs: UHPOPMAMOHHON UHTyCTpUU
00yCIaBIMBaOT BO3MOXKHOCTb MX MPAKTHUYECKOT0 MCIOJIL30BaHUs B cepe 00pa3oBaHus,
HO OTCYTCTBYIOT a/IeKBaTHbIE (aKTyallbHbIE) TEOPUU U KOHIIETIIIUN MH(POpMAaTH3AIMN
YUpPEKIEHUN CUCTEMBbI 00pa30BaHMsl Jisi co3qanus aBroMarusupoBaHHbeix NOC,
nockoJbKy OY4 Ha pa3IUYHbBIX YPOBHSIX CUCTEMBI 00pa30BaHUsI TOCYAAPCTBA UMEIOT
XapaKkTepHYIO crieliuKy BHEAPESHUS U UCTIOJIb30BAHUS CPEICTB aBTOMATH3AIINH;
COBpEMEHHBIE TPeOOBaHUS TOCYJapCTBEHHBIX U MEXYHapOJHBIX OPraHOB,
pErlaMEeHTUPYIOLINX MOJUTUKY PA3BUTHS CUCTEMbI 00pa30BaHUs U TUHAMUYECKU
U3MEHSIIOIIMECs Pa3Hble TOTPEOHOCTU PA3UYHBIX KaTEropuil moTpeduTenei
0o0pa3oBaTeIbHBIX YCIYT aKTyaTU3uPYIOT HEOOXOIMMOCTh BHEIPEHUSI HHHOBAIIUN
Jyst oBbIieHNs AdekrrBHOCTH (pyHKIMOoHMpoBaHMs KomroHeHToB MOC cuctemsr AJ1O;
CYLIECTBYIOIINE MOJIXO/bI, METO/IbI M TEXHOJOIHU K CO3JIaHHIO AeKTpoHHbIX Y MK,
a Taroke KoMoHeHToB cucteM AJIO npakruuecku He opueHTpoBanbl Ha yuer MOJICO,
XO0Ts pazHble aBToMaTn3rpoBaHHbie TOC HerocpecTBEHHO MCIOBb3YIOT B CBOEH OCHOBE
WHIMBUAYJIbHO-OPUEHTUPOBAHHYIO MOJIEh OpraHu3aIuu y4eOHOoro mnpoiecca,
MOTEHIINATBHO MO3BOJISIONIYIO BHEAPATH CPEACTBA OOYUEHUSI HOBOTO MTOKOJICHHU S
OCHOBaHHbIE HA UHTEJUICKTYATIbHBIX AITOPUTMAX 1 aJIATUBHBIX MOJIENISIX (DYHKUIIMOHUPOBAHKS,
pa3paboTKa apXUTEKTYPBI CPEACTB OOYUCHHSI HOBOTO TIOKOJICHHS aKTyallu3upyeT
HEOOXOIMMOCTh MPOBEACHUS HCCIEAOBaHUN crieiuuKu WHPOPMAIUOHHOT O
B3auMoaeiicTBus Mmexay cyorekramu u cpeacrsamu MOC cuctemsr AJ1O;
noBbimeHue 3P PpexTuBHOCTH GOpMUPOBAHUS 3HAHUK 00ydaeMbIX HA OCHOBE
TEXHOJIOTUN MHAUBHUAYaIbHO-OpueHTUpOoBaHHOTO AJIO ¢ ucnonb3oBaHUEM
aJlafiTUBHBIX MoJiesiell B ocHOBe KoMIoHeHTOB MOC akueHTUpyeT BHUMaHU
Ha HEOOXOJMMOCTh BHECEHHSI MOTU(DHKAIHI B OPraHU3AIIUIO U TEXHOJIOTHIO O0YUEHHS,
BO3HUKAET HEOOXOJAUMOCTh COBEPIICHCTBOBAHUS MPUHIIUIIOB U aJITOPUTMO B
B OCHOBE CPEACTB MOHUTOPUHIAa Y4eOHOr0 Mpolecca, MO3BOJISIIOIIMX THOKO pearnupoBaTh
Ha u3meHeHue coctosius (YO30 u MOJICO) koHTHHTeHTa 00y4aeMbIX B XOJI€
anpoOanuu HOBBIX METOAUK 00yueHHUs, a Takxke Ha Mogudukauuu MOC
cuctem AJIO, oOycinoBlieHHBIE BHEIPEHUEM HHHOBAIIMOHHBIX KOMITOHEHTOB.

CoBpemennbiii ypoeHb pazputusi KT o0ycnaBianBaeT BO3MOXXHOCTD UCIIOJIb30BAHUS

TEXHOJIOTUI HHIAUBUAYAIBHOTO, JINYHOCTHO-OPUCHTUPOBAHHOT'O U aIaAIITUBHOT'O 06yqu1/151

Ipu pa3pa60TKe CpCacCTB 06yquI/m, KOTOPBIC PAHCC MPAKTUYCCKHU HC HUCIIOJIb30BaJINCh

BBHUAY CJIIOXKHOCTHU UX BHCAPCHUSA U HCBO3MOXHOCTHU pC€aln3allul KOMIIOHCHTOB HNOC.
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CymectBytorume UKT AJIO 1 pacnpeieneHHOro ceTeBoro 00y4eHust UIMEIOT psii OCOOSHHOCTEH:
e uH(popMaIMs, BHICTYAIOIIAS arperaToM 3HaHUH 1Mo HAOOpy AMCUMILIMH HepeaaeTcs
BHE 3aBUCHUMOCTHU OT COCTOSIHUSA CPEACTB TEIEKOMMYHHUKAIIUH B PErUOHE

U CTENEHH YJIaJJIEHHOCTU 00y4aeMOro OTHOCUTENIBHO 00pa30BaTebHOTO LIEHTPA;

® JIOCTYIHOCTb, ONIEPATUBHOCTH OOHOBJICHUS U YAOOHBINA CIIOCOO MpeJACTaBICHHU S
U1t 00y4aeMoro cojiepkaHusi 00pa3oBaTEIbHBIX PECYpPCOB, BKIIOUas y4eOHO-
METOAMYECKUI KOMIUIEKC U €r0 MaTeprallbl Ha IEYaTHOM M JIEKTPOHHOM HOCHUTEIIE;

® BO3MOXHOCTH MPENOJaBaTEN0 JUCTAHIUOHHO OCYIIECTBISATh KOHCYJbTAIUU
TEPPUTOPHUATBHO paclpeelieHHbIX 00y4aeMbIX 32 MUHUMaJIbHOE BpeMs.
Hcnonp30BaHne TEXHOJIOTUNA PACIPEIEICHHOTO CETEBOr0 00y4YeHNUsS 00eCeUrnBacT
00y4JaeMbIM OTKPBITHIN TOCTYT K Pa3MIHBIM HH(POPMAIIMOHHBIM PECYpPCaM COCPEOTOYEHHBIM
Ha cepBepe HHPopManuoHHOro neHTpa OVYd no kaHajnaMm CBSI3W pa3HOTO THUIA
HoCcpeICTBOM JioKaibHO#H (“Ethernet”) mu rmobansroi (“Internet’”) BeIYMCIUTEBHOM CETH.
JocTtyn Kk 00pa3zoBaTeNbHBIM pecypcaM C JUHAMUYECKH OOHOBIIIEMOM HHpOpMaLnen
1o HaboOpy AMCLUMIUIMH XpaHsIieics Ha (ailii-cepBepax TEPPUTOPUATBLHO PaCIpeIeIeHHbBIX
0o0pa3oBaTeIbHBIX (HayUYHBIX) EHTPOB HEMOCPEACTBEHHO BO3MOXKEH MOCPEICTBOM
nometeHuit 06opyaoBanHbsix APM ¢ ncnonbp3oBanueM pazHopoanbix TexHomorud AJ10.
BHenpenune TexHOI0rHi IMYHOCTHO-OPUEHTUPOBAHHOTO O0YUECHHS 1 /IAITTUBHBIX MOJIEIeH

P peaIu3aiiy pa3HbIX CpeacTB 00ydeHus: HoBoro nokojenus B ociose MOC AJ1O
aKTyaJM3UPYeT PACCMOTPEHHUE Psi/ia THHOBAIIMOHHBIX TIOIXO0B: TICUXO(MH3HOOTHS BOCIIPUSITHS
(bapy A.B., I'epurynu I'.B., U3maiinos YU.A., Kpons B.M., ®enpamrreita [1.1. u npyrue),
KorHuTuBHasA nicuxonorus (ApmmnoB B.U., Jpyxxunun B.H., 3unuenko T.I1., Pakuros A.W.,
Xaiiver A., Xanonxast MA. u ipyrue) u yrareuctvra (I uk ML, Kooprra H.A., Torarioa PK. u ipyrue).
[Mcuxoduznonaorust BOCIPUATHS MMO3BOJISIET OOBICHUTh HAYUYHO 3aKOHOMEPHOCTHU
TIEPBIYHOTO BOCTIPHSITHSI TOJIMXPOMATHYECKOTO CTIEKTpa (POTOHOBOTO MTyUeHHs M 3BYKOBBIX CUTHATIOB
TpHU TIepeIade CoAEpPrKaHus TIOCEI0BATEIHHOCTHA MH(OPMALIOHHBIX (DPArMEHTOB TI0 IUCLIUILTMHE
IOCPEACTBOM COOTBETCTBEHHO 3PUTEIBHOM U CIyXOBO CEHCOPHBIX CUCTEM YEJIOBEKA.
KorauTuBHas cuXooryst mo3BOSsIeT PaCKPhITh HEMOCPECTBEHHO CYIITHOCTD U CIEIM(UKY
WHINBUAYaTbHOW AWHAMHUKH MPOIECCOB BTOPUUHON 00paboTKu MHPOpMaANUU
IICUXOJIOTHYECKUM KOHCTPYKTOM TOJIOBHOTO MO3ra OpraHMYecKoi ocoOu (4yenoBeka),
a Takke 00ecrneynTh aJeKBaTHOE MpeAcTaBieHre Habopa HHPOPMAIIMOHHBIX (PParMEeHTOB
JUIs TTOBBIIIeHUS 3(pPekTUBHOCTH Mporiecca GOPMUPOBAHUS 3HAHUM KOHTHHI'€HTA 00y4aeMbIX
o Ha0Opy pa3HbIX MPEIMETHBIX o0NacTel (MpeaAMeTOB U3YUECHUS WU AUCIUILIINH).
[pukriaaHast TMHIBUCTHKA OTpaXKaeT HETOCPEICTBEHHO OCOOSHHOCTH TIOHUMAHWS COTICPKaHMS
UH()OPMAIIMOHHBIX (PPArMEHTOB MPEJICTABIEHHBIX KOHTUHTEHTY 00y4aeMbIX Ha Pa3IHUHbIX
YPOBHSIX M3JIOKEHHS MaTepHaja TUCIUILTUHBI C HCIIOJIb30BAaHUEM OIPEIEICHHOTO A3BIKA.
[Ipu peanuzanuu aganTUBHBIX CPEACTB 00yUYEHHUSI HOBOTO MOKOJIEHUS B OCHOBE
NOC cuctem AZ1O kiaccudeckue MOJEIU TEPSIOT CBOIO aKTyanbHOCTH (puc. 1.1):
nuneiiHas moaenb (Ckunnep b.®.), muHeiinas moaens ¢ oopatHoit cesi3bio (IIpeccu C.JL.),
pasBetrBieHHas Mojenb (Kpoyaep H.A.), 9yto oOycnaBinuBaeT mosiBIeHUE Pa3BETBICHHOM
MHOTOYpPOBHEBOM M aJIallTABHONW MOJEJEH, MO3BOJISIOIINX PEATN30BATh MAKCUMAJIbHY O
VH]IMBY Ty TM3ALIHEO Tporiecca (hopMHUpoBaHKst 3HaHMI 00ydaeMbix 1 aaanraiiio Kk Y O30 u MOJICO.
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CpenctBa MOC 06€CH6‘II/IBaIOT\
BU3YyalbHYI U 3BYKOBYIO

PelpeseHTaLMIO CyOBEKTY O0yHeHHsT
CTPOTO ONpPEAECIECHHOU

TIOKJIOBATIIFHOCTH MH(DOPMAI THOHHO-

00pazoBaTeNbHBIX BosﬂeﬁCTBnﬁ/

1T

IIpu BepHOM neiicTBUM (OTBGTQ
cyObekTa 00y4yeHHs aHaJIOTYHA
JIMHEUHOU MO, a B CIydae
HEBEPHOT0 — HHULUUPYETCS
nepexo/] Ha IpeabI Iy I mar
oOpa3oBarenbHON TpaeI(TOpI/II/Ij

Jeiicsue (o1BeT) CyOBCKTA o6yquI/IH\
HHUIUUPYET MEPEXON
K ONpEAeIeHHON BETBH
00pa3oBaTeNbHON TPACKTOPUH
1 00CCIIeYnBaCT PETPE3CHTALIMIO
NOPIUHUH HH(I)opMauHH/

1T

1T

JInHelHas Moaeb
(Cxunnep B.®., CIIIA, I'apsapn)

JIM ¢ o0OpatHOIi CBA3BIO
(ITpeccu C.JI., CIIA, Oraiio)

Pa3BeTBiieHHAsT MOJIEITB
(Kpoynep H.A., CIIIA, VumHo¥ic)

}

]

Jlist penienust mpoOIeMbl aIanTauu

B MOC aBTOMaTU3MpOBaHHOTO

(IMCTaHIIMOHHOTO) O0yYECHHUS

|

i

Y

Pa3BerBennas ['ubpunnas AJanTuBHAg MoJeJIb
MHOT'OYPOBHEBast MOJIEIb MOJEJb (IMack A.I'.C., Bb, Kemopux)
/Hpexly CMATPUBACT PEIPE3CHTALIIO /OGGCHGLII/IBae'ICﬂ 3apaHee 3a,Z[a}H{O€\ (Hpn TEeHEpaLI I/IH(l)OpMaIH/IOHHB
MH(OPMALOHHO-00Pa3OBATEITEHBIX WY IIPOM3BOJIBHOE NIEPEKTIOUEHUE | | 00pa3oBaTeNlbHBIX BO3JIEHCTBUI

BO3ICUCTBUI OJHOI'O U TOI'O K€
bparMeHTa AMCIUTIIUHBI
C PAIMYHBIM YPOBHEM CIIOKHOCTH
@OBHCM MRIIOYKEHHS COTICYKAHKISA)

MEKIY TISPSUNCIICHHBIMA MOZICIISIME
reHepanuy HHHOPMAIMOHHO-
00pa3oBaTeIbHBIX BO3ICHCTBUI

anezmem{bm CPEICTBOM 00y UEHIS /

YUYHTBIBAIOTCS WHIIUBHTY AJTbHBIC
OCOOEHHOCTH JIMYHOCTH CyOBEKTa
O0yHeHI B OCHOBS KOTHUTVRHON MOTRIIA

(V@B@I(Ia 00yuenust (Betpos A.Hy

Knaccuueckue texnonoruu oprannzanu AJIO He OpueHTHPOBaHbI HA MHAMBUY ATTU3ALUIO
00y4eHUs U He YIOBJIETBOPSIIOT COBpeMeHHBIM TpeboBaHusIM K MOC HOBOIO OKOJIEHUS

i%

KrnaccHo-ypounas
TEXHOJIOTUS

IIpoekTHO-TpynIIOBast
TEXHOJIOTUsI

Texuomorus
3209HOT0 00Yy4YEHUS

WuauBuayanbHas opueHTanus HH(HOPMAIIMOHHOTO B3aUMOIEUCTBUS MEXKIY CyOBbeKTaMu
u cpenctBamu oOydenus B MOC mocturaercs 3a C4ET HCIIOIb30BAHUS PSJIa TEXHOJIOTHIA

i%

Texnonorus
WHANBUAYATHHOTO
00yueHus

Texuomorus
VH]JIMBUTyaJTU3UPOBAHHOTO
o0y4eHus

TexHojorus
AXaNTHBHOIO
00yueHus

L1

L

.

PearmzyeT TOMonoruyeckyro cxemy
HH(POPMAITFIOHHOTO B3aMMOZICHCTBII
«CyOBEKT — CPEICTBO O0YUYCHUS
— (mpemonxaBaTenb)»
NPpU NPOXOXJTCHUH

oOpaszoarenbHOH TpaekToprn B IOC

[To3BoNseT yYUTHIBATH
WHIUBUAYaTIbHBIE OCOOCHHOCTH
JINYHOCTH CYOBEKTOB OOyUYCHUS
B XoJe o0pa3oBaTeIbHOTO
mpoiiecca, peain30BaHHOTO
B TpauionHoi um MOC AJ1O

[To3BonseTr peann3zoBaTh KOHTYpP
amanrarmr B MOC AJ1O Ha ocHoBe
0JloKa mapaMeTpHUYECKUX
KOTHUTHUBHBIX MOJAEIEH
CcyOBeKTa U cpeacTBa 00yUYeHUs],
npeaaraeMele B JaHHOW paboTe

Pucynok 1.1. OpranuzaiuoHHbIe MOJIETTU U TEXHOJOTHH B3aUMOJICUCTBUS
CyOBEeKTOB 00yUYEHUS U CPEACTB 00YUCHUS JIJIsl PEIICHUs TPoOIeMbI afanTaluu
B MH(OPMAIIMOHHO-00pa30BaTeNIbHOM cpefie
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[IpeumymectBamu agantuBHoii MOC AJIO BeICTynmaroT: THOKOCTH, OTKPBITOCTb,

YHUBEPCAITBHOCTD, MOJIMCTPYKTYPHOCTh, PACHIMPAEMOCTS, noicTpoiika nmoa Y O30 u MOJICO.

B nacrosmee BpEM:A CYHICCTBYIOT HCCKOJILKO HYTeﬁ HMHAWBUAYAJIU3allUU IIpoHIecca

dbopMupoBaHUS 3HAHUH 32 CYET CPEACTB ABTOMATU3UPOBAHHON 00Pa30BATEIIBHON CPEIbI:

TeHepaTUBHBIN MOX0J] — OPUEHTHPOBAH HAa CAMOCTOSITENIbHBIN BHIOOP MOJIb30BaTENEM
onpeieIeHHON nHpOpMaluu U KOHCTPYUPOBAaHUE 00pa30BaTENbHOM TpaeKTOpUU
UCXO/ISl U3 aKTYaJIbHBIX MOTPEOHOCTEN pa3HbIX MOTpeOUTeNnel B JaHHBIM MOMEHT;
TE€HEPATHBHO-IMATHOCTUUECKUI TTOXO/1 — FEHEpaLsl CTPYKTYPBI U ITOCIIEI0BATENBHOCTH,
BBIOOp MTAPAMETPOB, a TAKKe CrIoco0a OTOOPKEHHS COAEPIKAHUSI TTOCIIEI0BATEIEHOCTH
UH(POPMAITMOHHBIX ()PArMEHTOB OCYIIECTBISIETCS] AITOPUTMAMU CPEACTB 00yUEeHUS
Ha OCHOBe npeasapurenbHoi quarHoctrky apamerpoB MOJICO u BersiBnenHoro YO30;
MOMCKOBBIN (HABUTAIIMOHHBIN) TIOXO/1 — COCTOMT B 00ECTICYEHUH MTOWCKA U HABUTAIU
B mpenenax MHGOPMAIMOHHBIX XPAaHUINI], 0aHKOB JaHHBIX, bl Ha ocHOBeE
AITOPUTMOB 00paOOTKM JTAHHBIX U MOJENEH MPEACTaBICHUS JaHHBIX U 3HAHUH,
BBITIOJIHSAIOMINX JCKJIAPATUBHYIO U IPOUEAYPHYIO QYHKIIMIO IO OTHOMICHHU IO
K UHPOpMALMHU, YTO XapaKTEPHO JJIsl PECYpPCOB 3JIEKTPOHHBIX OMOIUOTEK;
ABPUCTUYECKHUI TIOJIXO]] — MO3BOJIsIET peamzoBark komrioHeHTel MOC A 1O, oniepupyroiime
Ha OCHOBE MHAWBUIYaJIbHO-OPUEHTUPOBAHHON M aJlaliTUBHON TEXHOJIOTHUH,
UCIIOJIb3YsI METOAbl UCKYCCTBEHHOI'O MHTEJUIEKTA U AJITOPUTMBI, TIO3BOJIAIOLINE
peain30BaTh BHIBOJ HA HEIMOJIHBIX JAHHBIX B MPOLIECCE TeHEpAui HHPOPMAIIH;
skcnepTHbIA noaxoa — KoMnoHeHTsl MOC AJIO peanu3yroT aBTOMaTU3UPOBAHHYIO
TEKYIIYIO (MPpoMEeKyTOuHYyF0) ¥ utoroByto auarHoctuky MOJICO u tectupoBanre YO30
B XO0JI€ BCero mpouecca GopMUpOBaHUS 3HAHUN KOHTUHTEHTA 00ydaeMbIX,
YTO MO3BOJISIET BBISIBUTHh OTPUILIATEIBHO BIUAIOMUE (GaKTOPHI (MapaMeTphl),
a TaK)Xe OXapaKTepU30BaTh MPUUYUHBI 3aTPyAHEHUN 00ydaeMbIX B X0/1¢€
MHGPOPMAITMOHHOTO B3aMMOJICUCTBHSI MKy CyOBEKTaMH O0yJEHHS M CPEJICTBAMH O0YUCHUSI
C TOYKH 3pEHUS Pa3IUYHBIX IPEAMETHBIX 00macTelt (MpeIMeToB U3yUeHHUS);
KOMOWHUPOBAHHBIN TTOAXO0]] — MPEATIONaraeT HCTOIb30BaHHE KOMOMHATOPHOTO COUETAHUS
NEPEUNCIEHHBIX MOJX0JI0B, KOTOPbIE MOJ0MPAIOTCSI HEMOCPEACTBEHHO UCXOs
U3 1elnei, 3aaad, yciaoBuil, TpeboBaHuii 1 orpaHnyeHnii k komnonentam NOC,
a Taroke 0COOEHHOCTEN OPraHM3aMOHHOTO, METOJJMYECKOTO U TEXHMYECKOT0 00SCIeUEeHHS.

HpI/I 9TOM BO3MOKHA pCaAlI3alis pa3IMIHbIX PCKUMOB I/H-I(i)OpMEI.I_[I/IOHI-IOFO B3aMMOICHCTBUS

pa3HbIX CyObEKTOB 0OYUEHUS U pa3IMUHBIX CpelcTB 00yueHus mpu ux padore B MOC AJ1O:

BBIOOD TUNOB U mapaMeTpoB renepanuu OB nmonaHocTheio onpenensercs
aITOPUTMAaMU CPEACTB 00yUEeHUs ONMEPUPYIOMINX B aBTOMAaTHYECKOM PEXKUME;
yIpaBlieHHE MPOLEecCCOM O0yUYEHUs pealn3yeTcs Ha airOPUTMUYECKOM YpPOBHE,
a HaBUTalUs OCYILECTBIISIETCS 00y4aeMbIM CaMOCTOSATENIBHO B PyYHOM PEXHUME;
CMEILIAaHHOE YIIPaBJIEHUE MPOLIECCOM O0YUYEHHs: B Hauase 00y4aeMblil OCYIIECTBIISET
HABUTAIMIO BPY4YHYIO (MTaHE b HABUTAIIMU), & B cllydae MPUPOCTa KOJIUIECTBA
HEKOPPEKTHBIX JICHCTBUH peann3yeTcs nepeiadya yupaBiIeHus alrOpuTMy 00yUIEHUs!.
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1.3. CmeneHb pa3pabomaHHocmu npobsieMbl co30aHusi adanmueHbIX
UHMeJNJ1eKmyaJibHbIX mexHosio2uu u cpedcme 06y YeHus
IIpobnema co3naHus MHTEIUIEKTYaJIbHBIX TEXHOJIOIM OCHOBAHHBIX HA SKCIIEPTHBIX 3HAHMSIX

¥ QIalITUBHBIX CPEJCTB 00yUYEHUSI HOBOTO MOKOJIEHHS HE SBJISETCS MPHHIUITHAIEHO HOBOH,

MOCKOJIBKY €€ pelIeHne ONMUpPAeTCsl Ha CYIIEeCTBYONMe GyHIaMeHTaIbHbIE OCHOBHI,

KOTOpbIE B HEKOTOPOW Mepe pa3padaThIBAIUCh PAHEE HEMOCPEICTBEHHO PA3HBIMH YUEHBIMU:

nenaroramMu (dKCrepraMu 1 METOAUCTaMu), (PU3HOIOTaMH, TICUXOJIOTaMH U JIMHTBUCTaMH,

HO B CHJTy BO3PACTAIOIIUX MOTPEOHOCTEN OOIIECTBA U CTPEMUTENBHBIX TeMIioB pa3Butusi UKT

MOSIBJISIETCS] BO3MOKHOCTD MPOTPAMMHOM pealIn3aly pa3HbIX KOMIIOHEHTOB cuctemM AJ1O

U UX MPAKTUYECKOTO UCMOJIb30BaHus (BHEApeHus) B ocHOBe onpeneneHHol MOC OVu.

Hayuno-texHu4eckue, OpraHu3alOHHbIE, TEXHOJIOTMYECKUE, METOAMYECKUE U TeIaroruuecKue

ocHOBbI yHKIIMOHUpOoBaHUs [0 pazpaboTaHbl yUeHBIMH JIUIIb 32 TIOCIEHUE ACCATUIICTHS,

TI03TOMY MHOTFIMH CTICITUATTHCTAMH (SKCTIEPTaMH) TOTIEPKHABACTCS 0C00ast aKTYaTbHOCTh MPOBEICHHS

UCCJIEIOBAaHUM MPH pa3pabOTKE apXUTEKTYpP U 3JIEMEHTOB aBTOMAaTHU3UPOBAHHBIX CPEJCTB

U cpeJ1 00y4YeHHs TOCPEICTBOM HCHOJIb30BAHKS COBPEMEHHBIX MOIX0/I0B B POrPaMMHUPOBAHHH.
Pa3paboTkoit hyHIaMEHTAIBLHBIX U MPUKIIATHBIX HAYYHBIX OCHOB CO3/IaHHS U Pa3BUTHUS

NOC cucrem AJIO 3aHMMaICh MHOTHE POCCUICKUE YUEHBIE U CIEIUATUCTBI (IKCIEPTHI):

AnnpeeB A.A., Anaroa H.B., I'eitn A.I'., I'epmrynckuii b.C., EpmioB A.IL., Jlamuuk M.IL.,

Marpoc JI.IL., Mami6ur E.W., Tonar E.C., Po6ept N.B., Cxubmixwuii .., CoseroB b.4. u npyrue.
PaboTbl oTeuecTBEHHBIX M 3apyOeKHBIX YUEHBIX MOCBAIIEHBI BOIIPOCAM OpraHU3allly,

TEXHHUUYECKoro 1 Meroauyeckoro odecriedenust [10 B chepe Bbiciiero oopazosanus Ha ocHoBe MKT:

I'prorneB A.H., Jompaueer B.I"., XKadsapos A.)K., UBanuukoB A.Jl., Kamunun B.H.,

Kpusomeer A.O., Kpynonepos P.1., Mouceera M.B., [To6enonocues K.A.,

ITonart E.C., Tuxonos A.H., Young D., Muchnis M., Knight P. u npyrue.
Crnenymoimue yuyeHble 3aHUMANUCh NpobiemMaTtukoil ucnonbzoBanus MKT

JUIsE OpTaHU3alMU U aBTOMaTH3aluu oOpa3zoBarelbHOT0 npouecca B OVu:

Axynosa O.B., BuisMm P., losrsuuio A.M., Maknun K., Kunenes B.I'., Kneitman I'.,

Konun K.K., Manymun 2.A., Yundpeit ©., Domun H.B., ®octep k. u apyrue.
[Ipo6Gnembl U MepCNeKTUBHl pa3BUTUSA 0Opa3zoBaHusi Ha GoHE KpU3HUca

B CUCTeME 00pa30BaHMS M HAJWYUA CNEUU(PUUECKUX HAMOHATBHBIX (PAKTOPOB:

Boponuna T.I1., Kamiun B.I1., Momuanosa O.I1., Cagosauunii B.A., CemenoB A.JL. u npyrue.
MeTtogonoruueckiue OCHOBBI pa3BUTHA 00pa3oBaHus B 310Xy (3py) HOBBIX UT:

Aranos 10.B., I'epmynckuit b.C., Kneitman I'.M., Konun K.K., KpuBomees A.O.,

JIsaymuc B.A., Maw6un E.N., [lepmsxos O.E., Pobept U.B., Tuxomuposa O.K. u apyrue —

ABTOPBbI MPEZCTARIISAIOT MH(POPMATU3ALMIO KaK OCHOBHOM MyTh MPEOIONIEHHS KpHU3KCa 00pa30oBaHHs

IyTEM HENPEPHIBHOIO Pa3BUTHS, CO3JaHMsI U PACIIPOCTpaHEHUs pa3HbIX TexHosorui AJ{O,

MCTIOJTb30BaHMsI HOBBIX METOZIOB M CTpATEruii 00yueHwsl, COBEpILIEHCTBOBAHMS TTOJUTUKU PA3BUTHS

cucTeMbl 00pa30BaHuUs M BbIPAOOTKM MHHOBAIIMOHHBIX HarpasieHui aBToMatuzanuu NOC.
B pamkax madopmaTuzanuu obpa3zoBaHus Ha ocHOBe mocTuxeHul UKT

BO)XHBIM TEOPETUYECKUM HANpPaBJICHUEM SBISIETCS] IMYHOCTHO-OPUEHTHPOBAHHOE OOy4EHHE:

bum-ban b.M., bounapesckas E.B., [lerpoBckuii A.B., AAxkumanckas 1U.C. u npyrue.

ABTOpamu onpe/ieNIeHbl U PACKPBITHI IPUHLIMIIBI U TEXHOJIOTHH JIMYHOCTHO-OPUEHTUPOBAHHOTO

00y4eHus, KOTOpPBIE YCTIEITHO UCTIONB3YIOTCS TIPH pa3padoTKe cpeacTB 00ydeHust Ha ocHoBe VKT,
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Oco6o0e mecto npu npumenenun UKT B o0yueHnn 3aHUMalOT HEMOCPEICTBEHHO
BOIPOCHI MCUXO(PU3UOJIOTUNA BOCIPUITUSA pa3HON MHPOpPMALMHU NIPU UCTIOJIb30BAHUU
Pa3IMYHBIX aBTOMAaTU3UPOBAHHBIX CPEACTB 00yuyeHUs: Ha OcCHOBE MHHOBAMOHHbIX UKT:
baymireitn T.A., benropoackuii JI.C., I'enprumena E.A., U3maiinos Y.A., Kaiicuna O.B.,
Kposs B.M., Mattoxun B.B., Cangomupckuit MLE., Cembixuna E.1O., Ycenko A.b. u npyrue.

Peammzanus Texnonormdeckoro nporiecca AJ1O u pa3paboTka METOMIECKOro 00eCTICUeHHS
JUISL IPOBEACHUSA 3aHATUI ¢ Ucnioyib3oBaHueM pa3HbIX KT no pa3zauyHbIM TUCHUIITIMHAM
U JIONIOJIHUTEJIbHBIX YUEOHBIX 3aHATUN B yUpexACHUIX 0011ero (cpeaHero) oopazoBaHus:
uHpopmaruka u teopust uHdpopmanuu (Gunumonenkon /[.0., SAxosnesa T.A. u apyrue),
MaTeMmaTuka u anredpa u Hadano ananusa (Kocrtuna I'.E., MarseeBa T.A. u npyrue),
reometpust (JIazmuna H.I'., Maiiep B.P. u npyrue), pisuka (Muctopa 51.C., Kynpuxuna A, u npyrue),
HaIMOHATLHBIN pycckuit s3bIK (ParbsiHoBa O.U., ScHuikas NLA., Acauxuii FO.I'. u apyrue),
uHoctpanHbii a3bik (I"anbckoBa H.Jl., Konsimesa A.B., Uucnosa A.C., Puruna H.A.,
Cxopomymosa 2.C., Comnonrioa JLIL., Ukosa I"M., 3siruna N.H., bopoBukosa T.M. u npyrue),
uctopus (LLteipoB A.B. u npyrue), my3sika (I'opOynoBa U.b. u npyrue) u apyrue.

CogepirieHcTBOBaHHME TexHONMormaeckoro 1ukiia AJIO 1 pa3paboTka mporpaMMHOTO 00ecTICUeHUST
(JIetora T.A., Jlynesa C.1O., Morunesa A.B., Myxuna H.B., CemenoB B.B. u apyrue),
MyJbTHMEAUHHBIX nprioxeHuit (['epunkoBa T.M., Mapesicuna T.J[. u npyrue)
U TeJleKOMMYyHHKaIMOHHBIX cucteM (AHToHOB C.B., CoBetoB b.. u npyrue) B ocnose MOC.

UccnenoBanus BonpocoB npumeHneHuss KT B 00pa3oBaHWU BHIMOJHSIOTCS
HENOCPEACTBEHHO IO CIEAYIOIUM pPa3HbIM OCHOBHBIM HAayUHBIM HalpaBJICHUSIM:
ricuxorioro-riefarornyeckuie acrekts! 00ydeHnsi ¢ UKT (Gagne R., Jonassen D.H., McKnight C. u npyrue),
TpOrpaMMHPOBaHHOE 00yHUeHHe 1 o0ydarorie cucteMsl (Briggs L., Harrison N., Kearsley G. u apyrue),
TexHosornu o0yueHus Ha paccrosiaud 1 JIO (Harasim L., Knowles M.S., Moore M.G. u npyrue)
1 Bocrpusitre AMekTpoHHou nHdopmarin (Dillon A., Nielsen J., Norman D.A., Salomon G. u npyrue).

Henocrarouno mpopa®oTaHbl MPUHIUIIEI CUCTEMHON uHTerpanuu pasusix UKT
B MH(popMarmoHHyto cpety OV, noj1 KoTopoi OHMMAEeTCs OTKphITast cuctema ([t otkpbrroro AJ10),
AKKyMYJIMPYIOLLAs OTpe/ieIeHHbIE NHTEJUIEKTYaIbHbIE, HAyYHO-TEXHUUYECKHUE, COLIUAIbHBIE,
KyJbTYpHbBIE, allllapaTHbIE, POTPaMMHBIE, OpPTaHU3AIIMOHHBIE U METOIMYECKUE PECYPCHI.

ITo muennto akanemukoB «PAH» Epmosa A.Il. u Apckoro KO.M. otkpsitas MOC
ABJISICTCS IEPEXOHBIM ATANOM HA MYyTHU K CUHTE3y MHHOBAIMOHHON «uHpOCPHEph» —
HETOCPEACTBEHHO JIOCTUTAETCS 3a CYET MHTETPALMU PETUOHAIBHBIX U MexKayHapoaHbix NOC,
BKJIFOYAIOIIUX MHOECTBO MH(POPMAIIMOHHO-00pa30BaTENbHBIX PECYPCOB U TIPOIYKTOB,
dbopMHpyeMbIX pa3HbIMH (MHOCTPAHHBIMHU) 00pa30BaTEIbHBIMUA U HAYYHBIMH IIEHTPaMHU.

Maremaruueckrie METOIbI M MOZIEIH aHAT3a M CHHTE3a IETEPMUHUPOBAHHBIX M CTOXACTUYECKUX
CHCTeM aBToMaTHIecKoro yrparieHus (Aizepman M.A., becekepckuii B.A., TToros O.B. u apyrue),
TeOpUsl OTKPHITHIX (cuHepreTuuecknx) cuctem (Xaken I'., Yemos A.U. u apyrue),
Teoprist MozienUpoBankst yaeOHoro mporiecca (becnianbko B.IT., Kimapyn M.B., Mam6ur E. u npyrue),
TEOpHsl MHTEJUIEKTYaJIbHBIX CHCTEM (OCHOBAHHBIX Ha 3HAHUSAX) U SI3BIKOB IPE/ICTABIICHNUS 3HAHUIA
(Anapees B.II., UBamenko K.U., [Tocnmenos I'.C., [locmenos [.A. u apyrue),
teopus anroputmoB (I'ypesuu U.b., Epumosa C.M., Kypasnes H0.U. u gpyrue),
00bEKTHO-OPUEHTUPOBAHHAS apaJlurMa B COBPEMEHHBIX CpeJlax MPOrpaMMHUpPOBAHU s
(babanoa N.®., 'aymackapos ®.M., 'octeB B.M., 3uxepr K., [I3Bric C.P., Ctuncon K. u npyrue).

AKTyanusupyeTcsi IoTpeOHOCTh pa3pabOTKU alaTUBHBIX HHTEIIeKTyanbHbIX OC.
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[Ipo6nema UT B «amanTuBHOM» 0OYUEHHH €I€ HE JOCTATOYHO LIMPOKO pEIIEHA,
XOTsI €€ NPUKIIaHbIE 33Ja4M, BXKHbIE B CUITy CBOEW (DyHIAMEHTAIBbHOCTH, pa3padaThIBaIiCh
TiesiaroraMu, (PUBHONIOraMH, TICXOJIOraMH, JIMHTBUCTAMH U CTICIMATHCTAMH (KcTiepTamu) B obnactu UT:
aKTyallbHbIE TIPOOJIEMbI TEOPUU O0YyUAIOIIUX CUCTEM U MHHOBAIIMOHHBIX MPOIECCOB
B oOpa3oBanuu (["aneniepun I1.51., 3ares3unckuii B.1., MaxmyToB M.U. u npyrue),
JIMYHOCTHO-OPHCHTUPOBAHHOE 00ydeHre (AmorartBrm 11LA., Borrapesckas EB., Skivarckast VI.C. 1 pyrie),
TEXHOJIOTMH TporpaMMUpoBaHHOro 00yuerwst (becrianbko BIL, Tepriyrckuii b.C., Tanbputa HD. v apyrue),
dbyHIaMeHTalIbHbIE HAyYHBIE MOJIOXKEHHS Pa3HBIX MCUXOJIOTO-TMEAArOTHYECKUX OCHOB
npaktudeckoro ucnojp3oBanus UT (T'eitn A.T'., Epmio A.I1., JleontheB A.A. u apyrue),
mozier MOC u nporpammbt 00ydennst (becniaibko B.IL, Iepriyrekuii b.C., Tarbpuna H.O. 1 qpyrue),
ncuxodusnonorus Bocupustus (M3maiinos Y.A., Kpoas B.M., CmupraoB B.M. u apyrue),
koruutuBHas ncuxosorus (dpyxuuua B.H., 3unuenko T.I1., Xonoanas M.A. u npyrue)
u npukiaaaHas guareuctuka (I'mx M.JI., Koopuna H.A., [Toranosa P.K. u apyrue).

MHorumu aBTOpaMu MOJAUYEPKUBAETCS, YTO HA COBPEMEHHOM dTarle pa3BUTHs HAYKH
u UT nomuepKuBaeTcst TEXHUYECKAs! BO3MOYKHOCTb PEATM3ALMH OTKPBITBIX 00pa30BaTENIbHBIX CUCTEM,
OCHOBaHHBIX Ha MPUHIIUIIE pacipe/IelieHHON apXUTEKTYpPhl U PEaTM30BaHHBIX HEMOCPEACTBEHHO
C HCIIONIb30BaHUEM COBpeMeHHBIX focTikeHnit UT u texnonoruii Web-niporpammupoBanus,
HEJIMHEHHOTO BHJICO-MOHTa)XKa M TIOTOYHOTO BHJIE0, MYJIbTUMEANA U (PIIdII-TIpe3eHTaIi,
MO3BOJISIIOIIUX MPEIOCTABUTh OTKPBITHIA JOCTYIN HIUPOKOMY KpPyry motpeduteneit
K pa3IMyHOMY HaOOpy OMpeaeIeHHBIX HHPOPMAIIMOHHBIX PECYPCOB, TPOAYKTOB U YCIYT,
coJiepKaluX OTOOPAHHYIO U MPEIBAPUTEIHHO CTPYKTYPUPOBAHHYIO HH(POPMAIIU IO
10 COBOKYITHOCTH Pa3HbBIX (IKCIEPTHBIX) MPEIMETHBIX 00acTeil (mpobieMHbIX cdep).

[TockombKy crucTeMa 00pa30BaHMsT KaXKIO0TO OTACIBHO pacCMaTPUBAEMOTO TOCYIapCcTBa
SABJISICTCS YHUKAIBHOM, TO BBIABUTACTCS ONpEJEIeHHas CTpaTeruss nHGopMaTUu3alui,
obecrneynBaromias pa3paboOTKy KOMIIJIEKCA Pa3HBIX IeJield, MEPONPUITHI U 3a1au
HaIlpaBJICHHBIX HA BHEAPEHHUE Pa3IMYHBIX CpelcTB aBToMaru3anuu B ocHoBy MOC OV,
YUUTHIBAOIIAS! CHIEU(PHUECKIE 0OCOOEHHOCTH reorpa(puyeckoro pacroioxKeHUs! KyJIbTYPHBIX,
Hay4YHBIX U 00pa30BaTEIbHBIX LIEHTPOB, MOJIUTHYECKHE, IKOHOMUYECKHUE, COLUAIbHO-
nemorpadudeckue u npodeccuoHanbHbIe (PAKTOPHI TOCYIapPCTBA, HACEICHHUS M OpTaHU3aIINH.

B cBetre rnmoGanu3anuu nHGOPMALMOHHONU Cpebl HHTEHCUPUKAILIUSA pOCTa
Pa3HOPOJHBIX MMOTOKOB HAYYHO-TEXHUYECKOM, SKOHOMUYECKOW, MMOJIMTUYECKOM, METUIIMHCKON
U Ipyrod mHPOpMAIMU KaK MepBOOOpa3HOil arperata 3HaAaHWN oOyciaBIuBaeT
CYIIECTBEHHOE MOBHIIIIEHUE KOTHUTUBHOM (MHTEIIEKTyalbHOMN) Harpy3Kku Ha CyObEKTOB
UHPOPMAIIMOHHOTO OOMeHa: KaKk UCTOYHUKOB, TaK U moTpeduTeneit nadpopmanuu.

3aiaya COKpalleHuss BpeMEHHBIX U TPAaH3aKIIMOHHBIX U3JIEPKEK B MPOLIECCE N3YUYCHUS
coziepkaHusl THQOPMAIIMOHHBIX PECYPCOB, CO3aHMUS MPOAYKTOB MH(OPMAIIMOHHON WHITYCTPHH,
npeoCcTaBIeHUS NH(OOPMAIMOHHBIX YCIYT CyOheKTaM HH()OPMAIIMOHHOTO PHIHKA C IIEITBIO
TIOBBIIIEHHS CBOEH OCBEIOMIICHHOCTH B Pa3JIMUHBIX MPEIMETHBIX 00JIACTSIX U YIOBJIETBOPEHHUS
MOTPEOHOCTEN B MOTyYEHUH aKTyallbHON MH(OPMAIMN HHUIMUPYET BHIPAOOTKY KOMILIEKCA MEp
HalpaBJICHHBIX HAa COBEPIICHCTBOBAHUE CUCTEMbI 00Opa30BaHUS 3a CUET BHEAPEHUS
WHHOBAIIMOHHBIX TIOJIXO/IOB M TEXHOJIOTHH MPH CO31aHuU cpecTB o0ydyeHus B ocHoBe MOC.
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1.4. Jenb u 3a0avyu co30aHusi adanmueHoU UH(OPMaUYUOHHO-
obpasosamesibHOU cpedbl cucmeMbl aemoMamu3upo8aHHO2 0
obyyeHuUuss Ha OCHOB8€e KO2HUMUBHbLIX Modenelu

B naHHO# [mccepTaliiy U3J105KeHbl HEKOTOPBIE Pe3yJIbTaThl MOETO HAYYHOI'O UCCIIEIOBAHNS
HanpaBJIEHHOTO Ha pa3paboOTKy cpeabl aBTOMAaTU3UPOBAHHOIO O0yUYeHUs
CO CBOWMCTBAaMHM ajalTallMy HAa OCHOBE KOTHUTUBHBIX MOJeJIell U €€ KOMIIOHEHTOB.

O0bekT MccaenoBaHnuss — nHQpopmManmoHHO-oOpa3zoBaTeNbHas cpeja
CHCTEMBI aBTOMATH3UPOBAHHOTO (JICTAHIIOHHOTO) 00Y4eHHs 00pa30BaTEILHOTO YUPEKICHNSL.

IIpenMer ucciienoBaHUs — CHCTEMa aBTOMATU3UPOBAHHOTO (JAMCTAHIIMOHHOTO) O0Y4YeHHs
CO CBOMCTBaMH aJjallTallUM Ha OCHOBE OJIOKA MMapaMEeTPUYECKUX KOTHUTUBHBIX MO EeH.

HccnenoBanue HanpaBiIeHO Ha BO3MOYKHOCTh aHAJIN3a aBTOMaTu3npoBaHHbIX 1OC
U pPeaTH3aInIo CPEAICTB 00ydeHUsT 00ECTIeYNBAIOIINX MHINBUAYTbHO-OPUEHTHPOBAHHBIN
npoiiecc GOpMUPOBAHMS 3HAHUIM KOHTHHTEeHTa 00ydaembix ¢ yueroM YO30 u UOJICO.

I'unore3a uccjeqoBaHus OCHOBBIBAETCS Ha MPEIOJIOKEHUAX O HEIPEPHIBHOCTH
pa3Butus HOBbIX UT u pacmupenuun chepsl UX UCMOJIb30BaHUSA B 00pa30BaHUH,
o0ecrmeuynBaOImMMUX BO3MOXKXHOCTh pealM3alMi CPEACTB aJalTUBHOTO OOyUYEeHH 5
B aBToMaru3upoBaHHblx MOC, yunTheiBaromux (pu3HOIOTHYECKHE, IICUXO0JIOTHYECKUE,
JUHTBUCTUYECKHE U IPyrUe 0COOEHHOCTH CyOBEKTOB 00pa30BaTEIbHOIO Mpoliecca,
YTO, B KOHEYHOM CYETE, MO3BOJUT 00ecTieunTh PopMUpOBaAHUE 3HAHUU 00yUaeMoro
C MUHUMAaJIbHBIMH Harpy3KaMmH, TPaH3aKIUOHHBIMH M BPEMEHHBIMU U3/I€P>KKAMHU, a TAKKE
BbIJIEPKaTh TPEOYEeMbIil YPOBEHb IMOATOTOBKHU (TIPO(eCCHOHATLHOM KOMITETEHTHOCTH) 00Y4aeMBbIX.

Lesabo ucce0BaHusA SBISETCS NOBbILIEHHE YPPEKTUBHOCTU (PYHKLIMOHUPOBAHUS
NOC AJ10 3a cuet peanu3zauuy WHAWBUIYAIbHO-OPUEHTUPOBAHHOTO (DOPMHUPOBAHHS 3HAHUI
00y4aeMoro ¢ UCHOJb30BAHUEM aIANITUBHON reHEpalMi 00pa30BaTENbHBIX BO3AEHCTBUN
Ha ocHoBe BIIKM u kommiiekca mporpamm Jiisi aBTOMAaTH3alMU 3a4a4 UCCIIETOBAHU.

CornacHo TurnoTe3e 1 LeJM UCCIIeJOBaHNUS! PELIATUCH CIIEIYIOIIIE 322491 MCC/ICIOBAHMSI
1. AHanu3 cCOBpEMEHHBIX MOJIX0/I0B, METOJIOB, TEXHOJIOTUN U aJITOPUTMOB K CO3/IaHUIO

NOC AO u aganTUBHBIX CPEeACTB 00ydeHUsI 00yClIaBIUBAaET PaCCMOTPEHHUE!
® COBPEMEHHBIX aCIEKTOB U HallpaBJIeHU! MH(POpMaTH3aluy HHPOPMALIMOHHBIX CPE]
OVd4 u yyeOHBIX (Hay4HBIX) LIEHTPOB 3a CUET BHEAPEHUSI CPEICTB aBTOMATU3aLUY;
® TEOPETUUYECKHUX OCHOB MOCTpOeHWsI aBToMaTi3upoBaHHbIX MOC aganTtuBHOTO 00y4YeHHs
C MOjIeNbl0 cyOBbeKkTa o0ydeHus Ha 6a3e TeOpUH aBTOMAaTHUYECKOr0 yIpaBlIeHUs,
HOJAXOJ0B U NIPUHLIUIIOB B OCHOBE QJITOPUTMOB UX (YHKIIMOHUPOBAHUS;
® OpraHu3alMOHHBIX MOJEJEN U TEXHOJOrHi peanuzauuu WHOOPMAIMOHHOTO
B3aMMOJEUCTBUS MeXIy cyObekTamu u cpencrBamu odyuenus B MOC AZ1O;
® OCHOBHBIX MEPONPHUITUNA NPU OPraHU3aALUN MUHIUBUIYATbHO-OPUEHTUPOBAHHOTO
dbopMupoBaHUs 3HAHUN KOHTUHTEHTA 00y4aeMbIX: MOJEJIEH U alrOPUTMOB
penpe3eHTanuy nHHOpMaMOHHO-00pa3oBaTeNbHbIX Bo3iencTBUi B cpene AZlO;
e cnenupuKU peanusanuy aBToMaTusupoBaHHoro ucciaenosanus MOJICO,
MOHUTOPHUHIA YCII€BAEMOCTHU KOHTUHTeHTa o0y4yaeMbIX U oueHku YO3O0.
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2. Co3nmanne ctpyktypbl MOC cuctemsl AJ[O co cBoWCTBaMu ajgantanuu

Ha ocHOBe BIIKM mHuuumupyer npoBeaecHUE psAJga UCCICTOBAHUM!

aHanu3 ocobeHHocTel u pa3paborka Mmoaudukanuit B opranuzanuu MOC,
peazaIysl MPUHLMIIOB U AITOPUTMOB (DYHKIIMOHHPOBAaHMS KOMITOHEHTOB crcteMbl AJ]O,
a TaK)Xe€ YCOBEPIIEHCTBOBAHNWE OCHOBHBIX TEXHOJOTHUYECKUX DTANOB
YIPaBIISIeMOro Tporiecca (GOpMUPOBAHKS 3HAHHUI KOHTUHIEHTa 00y4aeMbIX Ha OCHOBE
MoJiesnelt aganTuBHoOro oOyuenus aius peanuszanuu yaeta MOJICO u YO3O0;
CO3JaHME W aHATU3 CTPYKTYPHI KaHaa HHPOPMAIITMOHHOTO B3aMMOECHCTBU S
cyonsexToB u cpenctB odyuenus B MOC cuctemsr AJ1O, Bkaroyaromieit BITKM;
MOUCK BO3MOXKHBIX IyTeH MoBbIIeHUs 3P PEeKTUBHOCTH (HOPMUPOBAHUS 3HAHU I
00y4aeMbIX C UCMOJIB30BaHUEM MHANBUIYAIbHO-OPUEHTUPOBAHHBIX TEXHOJIOTUN
Y aJlaliTUBHBIX CPeNICTB 00yueHus1, onepupyomux Ha ocHoBe MOJICO u YO30;
BbIJICTICHE (PU3UOJIOTHUECKUX, TICHXOJOTHIECKUX U JTMHTBUCTHYECKUX (DAaKTOPOB,
BJIMSIFOIIMX Ha MOBBIMIEHUE 3((HEKTUBHOCTH MHPOPMAIIMOHHOTO B3aUMOICHCTBUS

Mexay cyobektamu u cpeactsamu MOC, BeicTynamonumu napamerpamu KM.

3. Pazpaborka TKM no3Bositonieil mpoBeCTH KOMIUIEKCHBIN aHanu3 3¢ (HEeKTUBHOCTHU

¢ynxmonnpoBanus MOC cuctemsr AJ1O co cBoiicTBamu aganTanuu Ha ocHoBe KM

U p€aIn30BaThb MMPHUHATHUC pCHIGHI/Iﬁ Ha OCHOBC BBISIBJICHHBIX SaKOHOMepHOCTCﬁ

IMoCpCaACTBOM MaTEeMaTHYE€CKOMU O6pa60TKI/I AIIOCTEPHUOPHBIX JAHHBIX OKCIICPHUMEHTOB.

0 TIPUUMHAX 3aTpyAHEHNH 00yJaeMbIX B Mporiecce nX (popMHUPOBAHMS 3HAHMIA TIOCPEICTBOM
Q7IANTUBHOTO YIEKTPOHHOTO YUeOHHKA, TeHEPUPYHOIIEr0o HA0Op MHPOPMAIIMOHHBIX (hparMEeHTOB
OTPAXKAIOIIUX COJIepKaHUE MpeIMeTa n3yueHus (AucuuIuingbl) Ha ocHoBe BITKM,;
0 HEOOXOIMMOCTH PEKOHCTPYKIMHU CTPYKTYyphl KM B 1MpuHy ¥ MTyOUHY TIOCPEICTBOM
no0aBeHUs] HOBBIX MapaMEeTPOB U yJAJICHUS CYIIECTBYIOUUX MapaMeTPOB.

4. Pazpabotka BIIKM B ocnoBe MOC AJ10O, BKIIIOYAIOIIETO penepTyapsl MapaMeTpoB:

KM cyOnekra o0ydueHus: — xapakTepusyeT COBOKynHOCTh paznuunbix HOJICO;

KM cpeactBa oOydeHust — oTpakaeT 0COOEHHOCTH MPEAbIBICHUS HH(OPMAIUH.

5. Pa3paboTka koMmIuIeKca mporpamm JIjisi aBTOMATH3AIMH 33124 UCCIICIOBAHNS, BKITIOYAs:

aJlalTUBHOE CpeIcTBO 00ydeHwus (DY) peanu3yer MHANBHIYaIbHO-OPUEHTHPOBAHHYIO
reHepaluo 00pa3oBaTeIbHbBIX BO3AEHCTBUI IOCPEICTBOM MIPOLIECCOPA alallTUBHOMN
perpe3eHTauny HHPOPMALMOHHBIX (PparMeHTOB onepupyromero Ha ocHoBe bITKM;
ocHoBHO# JIM obecneunBaer oueHky YO30 mo u3yyaeMblM TUCHUILIMHAM
C HCTIOJIb30BaHUEM HabOpa TECTOB U OATBHOM IIKAJIbl HA OCHOBE BECOBBIX KOA(P(MHIMEHTOB;

npukinagHou JIM npenHazHadeH Ui UCCIIeOBaHMUs BEKTOPOB napamerpos KM.

OCHOBHB MH MeTOAAaM HCCJUEeAOBAaHUA SABIASIWTCI:

TEOPETUUECKIE — TEOPHSI CHCTEM, TeOPHSI YIPABIICHFS, CHCTEMHBIN aHAT3 U MOJICIIMPOBAHIIE,
CTPYKTYpPHPOBAHHE U MPE/ICTABICHUE 3HAHUHN, HHYKEHEPHAs TICUXOJIOTHS U TIe/IarOTUKa;
9KCIIEPUMEHTAIIbHBIE — MPUKJIATHBIC METO Tl UCCIICIOBAHUS (PU3UOJIOTUH aHATTM3aTOPOB

(C@HCOpHI:-IX CI/ICTGM), KOTHUTHUBHOM IICUXOJOTHUHU U HpI/IKJIa,Z[HOﬁ JJMHI'BUCTHUKH.
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1.5. 9manbI co30aHusi u aHanu3a cpedbl aemomMamu3upPo8aHHO2 0
oby4YyeHUsT Ha OCHOB€e KO2HUMUBHbLIX Modeselu

B xone npoBeneHus Moeil MpoAOIKUTEIbHON HAyYHO-UCCIEA0BATEIbCKON pabOThI
U METOJTMYECKON pabOThl MOKHO BBIIESTUTH PSJT 3TAIOB, KAXKbIN U3 KOTOPBIX XapaKTepu3yeTcs
OINpEEIEHHBIMIA HAYYHBIMH TEOPETUYECKUMH U NPAKTUUECKUMU pE3yJbTaTaMHU,
MOJIyYEHHBIMU Ha NPOTSHKEHUHU 00yUYEHUs B aClIMpPaHType U BEICHUS MPENO01aBaTeNbCKON
NEATEIBbHOCTH, KOTOPBIE JIETJIM B OCHOBY MOEH JuccepTaluy, a TaKKe MCIO0JIb30BaIuCh
B yueOHOM mpouecce «CaHKT-I1eTepOyprckoro rocy1apCTBEHHOTO 3JIEKTPOTEXHUUECKOTO
yuupepcuteta "JIDTU" umenu B.U. Viuesauosa (Jleauna)» («CII6I'DTY "JIDTU"»)
U «MexayHapoaHOro 0aHKOBCKOro HHCTUTYTa» («MBW») (P®, r. Cankr-IleTepOypr).
Ha nepsom smane (2003 — 2004 200) ocy1IeCTBIISUICS aHAIIN3 JINTEPATYPHBIX HCTOYHUKOB,
MATEHTHBIE UCCIIEI0BAHUS C 1IENBIO TIOUCKA BOBMOXKHBIX aHAJIONOB pa3paldaThiBaeMbIX OOBEKTOB,
a TaK)K€ BBISABISJIUCH CYLIECTBYIOLIME MPOOIEMBI, BOZHUKAIOIINE HEMOCPEICTBEHHO
IpU CO3JJaHUH, COMPOBOXAEHUU U 00ciyxuBaHun komnoneHToB MOC cuctem AJIO.
CornacHo MpUHLMUITY OTKPBITOT0 00y4YeHUsl, yueOHbIi nporecc coBpeMenHoro OYu
OCHOBBIBAETCS Ha MCIOJb30BAHUM MIMPOKUX BO3MOXHOCTEe oTKpbiTOMl MOC,
u1st hopMUpOBaHUsl KOTOPOU TpeOyeTcs akTUBHAs paboTa Pa3HOPOJHBIX CIELUATUCTOB
0 MOJATOTOBKE M CONMPOBOXKIECHHUIO 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
HO HEJIOCTATOYHO MpOopabOTaHbl pa3HbIE TEXHOJIOTHU U METOJbl CO3JaHUS TAKUX
y4eOHO-METOMUYECKHX MaTepHalioB HOBOTo rokosieHus, yuutbiBaroimx MOJICO nvapsmy ¢ YO30.
[IpoBeeHHBIN aHAIN3 TEOPETUYECKUX OCHOB MOCTPOEHHS aBTOMaTH3MpoBaHHbIX 1OC
a/IalITUBHOTO O0YYEHUsI C MOJIETIbIO 00Y4aeMOro MO3BOJIMI BBIIEIUTD PsiJi OPraHU3aMOHHbIX
MOJIeJIe M TEXHOJIOTUN B3aUMOJICHCTBUSL CyOBEKTOB 00YyUEHHsI CO CPEeACTBaMU O0yUEeHHH,
a TaK€ OCHOBHBIX MEPONPUATUN IPU OPraHU3alMKi UHIMBUTyaJIbHO-OPUEHTUPOBAHHOT O
(hopMupOBaHKs 3HAHHUI KOHTHHIEHTa 00y4aeMbIX KaK YIPaBIISIEMOro TEXHOJIOTMYECKOro mporiecca:
Moienied peripesenTaiu OB, anroputMoB 00ydeHwst, MeTosioB 1 cpencts auarnoctuku MOJICO,
crenu$uKy pean3alii MOHUTOPUHTA ycrieBaeMocTy U orieHku Y O30 B ¢opMe TeCTUpOBaHMS.
[TosnrydeHHble MOU Hay4YHBIE pPe3yJIbTaThl 0OHAPOAOBAINUCH B (POPME BBICTYILJICHU I
U MyOnuKauuii B COOpHUKAX MaTEPHAJIOB CIEAYIOIUX MEXIYHAPOAHBIX KOH(PEPEHUUH,
npoBoaumMblx B «CII6TOTY "JIDTU"» u « MBU» «MAH BIUI»
U «MexXperuoHaaibHBIM 00pa3oBaTeIbHBIM KOHCOPUUYMOM Poccum»:
1. I X" MmexayHapoJgHass HAy4YHO-ME€TOJUUYECKass KOHPEpPEHU U
«CoBpeMEeHHBE TEXHONTOTHUHU OOYydU UeEeHUST»,
npomesmas B «CIIGIITY "JIDTU"», PO, r. Cankr-IlerepOypr, 23" anpens 2003 roza:
e MoU nyONMKalus U Hay4YHBIA NOKJIald B ceKUuHu « TexHonoruu ooyueHus»
Ha TeMy «[IpuMeHeHUEe CUCTEM UCKYCCTBEHHOTO MHTEJJIEKTAa
B NpobieMHOM OOydYeHHUHU: HAa NMpUMEpe NPOTpaMMHO -

JUAarHOCTUPYIOMEro MOAYJs 3KCHEPTHONW 00yUyarImeld CUCTEMBI».
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2. 11*" MmexnyHapoaHas Hay4YHO-TIpaKTHUeCcKass KOHPpEpPEHI U
«AKTyalbHBIE TPOOIEMBl SKOHOMUKH U HOBBIE TEXHOJOTHUH MPENOAaBaHUIY,
npomeamas B «kMbU», P®, r. Cankr-IletepOypr, 127°-13"° maprta 2003 rona:
e Mou IMyOJIMKalMs M HAy4YHBIN JOKIa/ B ceKIu «COBpeMEHHbIE TEXHOJIOTUH 00Y4EHUS»

Ha TeMy «Bnusuaue pa3BUuTHUSA MHPOPMAILHUOHHB X
U KOMMYHUKAIMOHHBIX TEXHOJOTUN HAa 00mECTBO U 0Opa3oBaHUEy;
e MoM NyOnNUMKaAaNMUsl U HaAaYYHB U AOKITaAaja B CEKIHUHU
«O0pa3oBaTeiabHas MOJUTHUKA U HOBbIE TEXHOJIOTUHU MpPENOAaBaHUS»
Ha Temy «KoHnenuus pa3paOOTKH MHTEJUIEKTYyalbHbIX 00y4YalOIUX CUCTEM
Ha OCHOBE TEXHOJOTUH OBICTPOTO MPOTOTUNHUPOBAHUL,
e MOM NyOnIMKAaUMUsid M HAaYUYHB U JOKIAaA B CEKIUUHU
«O0Opa3oBaTeNbHAass MOJUTHUKA U HOBBIE TEXHOJOTUHU MPENOJaBaHUL»
Ha TeMy «/leMCTBYIOIHNI TEMOHCTPALMOHHBIN POTOTUI SKCIIEPTHON CUCTEM bl
00y4eHus KaK MeJarorudyeckoe nporpaMMHO-JUarHOCTUUYECKOE CPEICTBOY.

3. 111" MexayHapoAHass HAYYHO-IpPaKTHUUYECKass KOHPpEpEeHUUS
«AKTyallbHBIE MTPOOJIEMBbl SJKOHOMHKU M HOBBIE TEXHOJOTUH MPENOJaBaHUN»,
npomexamas B «kMbU», P®, r. Cankt-IletepOypr, 117°-13"° mapra 2004 rona:
e MOM NyOnNTHMKaAaUUsS M HAaYUYHB U JOKITAaJg B CEKIUHUHU

«O0Opa3oBaTenbHas NOJUTUKA U HOBbIE TEXHOJOTUU NPENOJaBaHUA»
Ha TeMy «KOrHUTHUBHAass MOJA€nb MOJNb30BATENA KaK CPENCTBO
KOMMYHUKATUBHOTO B3aUMOJICHCTBUS C CUCTEMHOMN JUCTAHIIMOHHOTO OOyUYEeHUSY;
e MOoM NyOnNUKauUuUusl MU HaAayYYHBH AJOKIAaJg B CEKUHUHU
«O0bpa3oBaTeiabHas MOJUTHUKA U HOBbIE TEXHOJIOTUU MpENnogaBaHUI»
Ha TeMy «OCHOBBI TEXHOJOTUMU NMOCTPOEHUSN MapaMETPUUYECKUX
KOTHUTHUBHBIX MOJEJEN I 3a/a4d cpeJbl JUCTAHIIMOHHOTO 00 yUYEeHUs»;
e MOM NyOnTHMKaAaUUsS M HAaYUYHB U JOKITAaJg B CEKUHUHU
«MaTtemaruyeckue MeTobl U HHOOPMALIMOHHBIE TEXHOJOTUH B IKOHOM UKE»
Ha TeMy «Ocob6eHHoCcTU obecneueHuss HHGOPMAIIMOHHON 0€30MaCHOCTH
Ha ypoBHe npunoxeHuit B cpege WWW ¢ ucnonszoBanuem PHP»;
e MoM NMyONTWKanus MU HaAaYYHBH AOKITAaJA B CEKUHUHU
«"'ymaHuTapHbIC U COIMATBHBIC 3HAHUS U UX POJIb B IKOHOMHKE U 00pa30BaHUU»
Ha TeMy «Oco0eHHOCTU NPOPECCUOHATBHON AEATEIBHOCTH JIUYHOCTHU
B YCIOBUSAX Tnob6anu3anuu HHPOPMANMUOHHOMN CpPEaBI».

4. 11*" MexayHapoJIHass HaydYHO-MeToAHYecKass KoOHpepeHUHS
«YnpaBleHHMEe KadyecTBOM B coBpeMeHHOM BVY3e»,
npomeamas B «kMBUy», PO, r. Cankt-IletepOypr, 177°-18" urons 2004 rona:
e Mou myOJMKalus U HAyYHBIN JOKIIA]] B CEKIIUU « Y TIpaBlieHHne KauecTBOM B BY3e»

Ha TeMy «lIpuMeHeHHEe PKCOEPTHB X OOYyYalMMUX CUCTEM
JJ1s aBTOMATHU3aIlMU KOHTPOJISI yPOBHS 3HAHUHU MO MPEAMETHBIM 001acTsIMY;

e Mow IyOJMKaIs ¥ HAyYHBIH JOKIJIAJ B CEKIIMU « YTIpaBieHne kadyecTBoM B BY3e»
Ha TeMy «OCOOESHHOCTH TPUMEHEHHST SKCTIEPTHBIX O0YUAFOIIIHX CHCTEM TSl aBTOMATH3UPOBAHHON
OLICHKH KBaTH(PHUKAIMH MPO(EeCcCHOHANBHBIX YYaCTHUKOB PhIHKA IIEHHBIX OyMar» .
[onroToBneHs! 1 OMyOIMKOBAHBI /IBA MOMX Pas/elia B KOJUIEKTUBHOW HAyYHOH MOHOTpadin

«®DakTophl ycrnexa B 00pa3oBaTeJbHON A€ATEIbHOCTH coBpeMeHHOTo BVY3a»

Ha TeMy « TeHneHIn pa3BUTHs HHPOPMAITMOHHOHN Cpeibl TUCTAaHIIMOHHOTO 00pa30BaHUsI»

u «KorautuBHas mMoJienpb sl aJalTUBHBIX CUCTEM JUCTAHIIMOHHOTO OOy4YEHUS) .

Pa3zpabaTeiBanock Moe MeToAnYecKoe o0ecnieueHue no aucuuruinie « Mapopmarukay:

TEOPETUUECKHI KypC JISKIHI 1 JTa00paTopHbIi MpakThKyM. Ohopmisiiach PyKOIHCh MOEH JIUCCEPTALH.

[TpoBomunack paspaborka TKM (co3nan urepatuBabiii nmkia TKM) u ocyrecTBisiiach
peamm3zanusa komnoHeHToB MOC cuctemsr AJIO co cBoiicTBaMu agantanuy Ha ocHoBe KM:

OCHOBHOM JIM, KOTOpBINI MHOM MPAKTUYECKHU UCIIOJIB30BAJICSA HA MPAKTUYECKUX 3aHATUIX

1o nucuuruinie «IcKyCcCTBEHHBIN MHTEIUIEKT B 3aJja4ax yrnpaBieHus» (THEBHOM MOTOK).

OcyniecTBASIIOCh PYKOBOJCTBO AUMJIOMHBIM MPOEKTUPOBAHUEM HA TEMY

«Pa3zpaboTka mporpaMMHOTO MHCTPYMEHTApUsS OUEHKH

KBaluPuKanuu npodheccCuoHalbHBIX YYaCTHUKOB PhIHKA I[EHHBIX OyMar»

(3unoBreBa H.H., rpynnma 8832, ouenka «I'AK» «oTtnuuno»).
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Ha emopom smane (2004 — 2005 200) ocy1ecTBisiach pa3pabOTKa HEMOCPEIACTBEHHO
ctpyktypsl MOC cuctemsl AJIO co cBolictBamu agantaiuu Ha ocHOBe BIIKM:
UCCJIEA0BAINCH OCOOEHHOCTH CTPYKTYPbl KaHAJIOB MH(POPMAILIMOHHOTO B3aUMOICUCTBUS
pa3HBIX CyOBEKTOB 00ydeHUs (00ydaeMbIX) M pa3dUUYHBIX CPEICTB OOyUeHUs,
crenugurKa opraHu3alii, OCHOBHBIE 3Talbl 00Y4YEHHsI KaK YIPaBIIsSeMOro TEXHOJIOTUYECKOTO
npoiecca U NpUuHIUINB GyHKIIMOHUpOBaHUs KoMmoHeHTOB MOC cuctemsr AJ1O.

[TosnryyeHHble MOU Hay4YHBIE pPe3yJIbTaThl 0OHAPOAOBAINUCH B (POPME BBICTYILJICHU I
U nyOnuKauuii MaTepualioB Ha CIEAYIOMUX MEXAYHAPOIHBIX KOHPEPEHIUAX,
npoBoauMbix B «CII6TDTY "JIOTHU"» uw « MBU» « MAH BII »
U «MexperuoHaaibHbBIM 00pa30oBaTelbHBIM KOHCOpIUYMOM Poccumn»:
5. IV*" MexayHapoaHas HaydYHO-NMpaKTHUYeCcKass KOHpEepeHIU U

«AKXTyalbHBIE IPOOIEMBl SKOHOMUKHA W HOBBIE TEXHOJOTHUH MPEMOAaBaHUIY,
npomeamas B «kMbU», P®, r. Cankt-IletepOypr, 157°-16"° maprta 2005 rona:
®  MOM MyONIMKAIMS ¥ HAYYHBIA JOKIIA B CeKIMH «IHHOBaIMOHHBIE TEXHOIOTHN O0OPA30BAHISD>
Ha TeMy «OCOOEHHOCTH CTPYKTYPbI HH(DOPMAITMOHHOM CPe/Tbl aIaTUBHBIX crcteM J[Oy,

®  MOM MyONIMKAIMS ¥ HAYYHBIA JOKIIA B CeKIMH «/IHHOBaIMOHHBIE TEXHOIOTHN O0OPA30BAHISD>
Ha TeMy «CTpyKTypa KOTHUTUBHOMN MOJIEIMU OIS NOJAAEPKKHU
MHOOPMAUNUOHHON CpeaBbl AafANTHUBHOTO OOy4YeHHUS»,

e MOM NMyONMMKaIMs M HAYYHBIH JIOKITa/T B CEKIUH «/IHHOBAIMOHHBIE TEXHOJIOTMH O0OPA30BAHMSI»
Ha TeMy «MccinenoBaHue KOHBEPreHTHBIX U AUBEPrEeHTHBHIX
MHTENJIEKTyalbHbIX CIOCOOHOCTEH KOTHUTUBHON MOJEIN HCHBITYEMOTO
oS 3a7a4 MHPOPMALMOHHON cpelbl aJallTUBHOTO OOyUYEeHHUA.

6. Il1l* MexnyHaponHass Hay4YHO-METOJAHYECKass KOHPEpPECHUUS
«YnpaBileHHUE Ka4YeCTBOM B coBpeMeHHOM BVY3e»,
npomenmas B «MBU», PD, r. Cankr-IleTepOypr, 217°-22"° urous 2005 rona:
e MOM NyOnNTHMKaAaUUS M HAaYUYHB U JOKITAJg B CEKIUHUHU
«MOHUTOPHUHT M MOAJAEPKKA CUCTEMBbl yIpaBJIEHUSA KaueCTBOM»

Ha Temy «I [prMeHeHne MHTEIIEKTYaNTbHBIX 00YYaOIIMX CHCTEM (I aBTOMATH3UPOBAHHON
OIIEHKU YPOBHS OCTAaTOYHBIX 3HAHUM MO MpeaMeTaM U3yUYeHUS U AUATHOCTHKHU
KOHBEPI€HTHBIX U IMBEPIeHTHBIX MHTEIUICKTYaTbHBIX CIIOCOOHOCTEN KOTHUTUBHOWM MOJIEIN
CyOBEKTOB MH(POPMAIIMOHHOM Cpe/ibl aIAaIITUBHOTO aBTOMATU3UPOBAHHOTO O0YUYEHHS)».

[IpoBomunack pa3paboTka METOMK U aropuTMOB B ocHOBe TKM, mosy4eHb! CTpyKTYpbl
KM cyObexra 00yuenus u cpeacTBa 00yUYeHHsl, pea30BaHbl IPUHIUIIbLI (PYHKIIMOHUPOBAHUS
komrnoHeHTOB MOC cuctembr AJ[O co cBoiicTBamu agantanuu Ha ocHoBe BITKM,
OCYULIECTBIISUINCH TOCTAHOBKA U MPOBEAEHUE CEPUU IKCIIEPUMEHTAIIBHBIX UCCIIET0BAHNN.

Pa3pabaTbpiBanach CTpyKTypa alaiTUBHOTO CPEJICTBA OOyUYEHUSs, peau30BaH bl
ocHoBHOM JIM u npuxiiaguoit JIM, KOTOpbIE BIIOCIEACTBUU IPAKTUYECKH UCIIOJIb30BAIUCH
Ha TMPAKTHYECKHX 3aHATHSAX M0 JUCIUILIMHAM «MHpopMaTrKay (IHEBHOM M BEYEPHHUIA TIOTOKH)
u «HTEeNnneKTyalibHble TEXHOJOTUH NMPEACTABICHUS 3HAHUWY» (AHEBHOU MOTOK).

Co3naHo MHOM MOe MeToJinueckoe odecrneueHue AUCIUIUIMHb «HbpopMaTuka !
pazpaboTaH Kypc JIEKLMI 1 METOMUECKHE YKa3aHUs 11 IPOBEICHHS 1a00paTOpHOIo NPAKTUKYMA.

OcyuiecTBaASIOCH PYKOBOJCTBO JUMIOMHBIM MPOEKTHPOBAHUEM HA TEMBI:

e «Pa3paboTka AMarHOCTUYECKOr0 MOYJSl OTKPHITOr0 00pa30BaTeIbHOIO TopTaga
JUTsL 337124 MH(OPMALMOHHOMN Cpeflbl aBTOMATU3UPOBAHHOTO IUCTAHLIMIOHHOTO O0YyYEHUS»
(bnuuakoB P.IO., rpynnma 9832, ouenka «I'AK» «ortnudno»);

e «Pa3paboTka MPOrpaMMHOI0 MHCTPYMEHTapHs AUArHOCTUKH YPOBHS KOHBEPIE€HTHBIX
UHTENJIEKTYyalbHbIX CIOCOOHOCTEH KOTHUTUBHON MOJEIHN UCHBITYEMOTO
oy 3aga4 UHOOPMAIMOHHON cpellbl afallTUBHOTO OOydYeHUS»
(Tacoesa E.b., rpynna 9832, onenka «['AK» «oTnuuno»);

o «Pa3paboTka MPOrpaMMHOTO MHCTPYMEHTApUsl TUArHOCTUKU YPOBHS JUBEPreHTHBIX
MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH KOTHUTUBHON MOJIEH HCTIBITYEMOTO
nns 3aga4 UHPOpMAaNMOHHON cpenbl aJallTUBHOTO OOYyYEeHU S »
(DenoceeBa H.A., rpynna 9832, ouenka «['AK» «xopomo»).
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Ha mpemvem smane (2005 — 2006 200) ycoBepIIeHCTBOBAINCH HETIOCPEACTBEHHO
OpUHIHUNB QyHKIHOHUpPOBaHUSA pa3HbIX KoMnoHeHTOB MOC cuctemsr AJ1O,
nopabateiBanuck cTpykTypbl KM cybbekra oO0yuenus 1 KM cpenctBa oOydenus,
a TaKxe pa3padaThIBATNCh METOJANKH U allTOPUTMBI B OCHOBE MHHOBannoHHOW TKM.
OcyiecTBisiach pa3padoTKa apXUTEKTYpPhl (CTPYKTYpbl) U (IPOrpaMMHON) peanu3aiuu
npolmeccopa aJanTHBHON penpe3eHTauuu MHPOPMANUOHHBIX (parMeHTOB —
OCHOBHOT'O KOMITOHEHTa aBTOMAaTHU3UPOBAHHOTO aIalITUBHOTO cpeacTBa o0yuyenus (DV).

[TosrydeHHBIE MOM HAY4YHBIC pPE3yJIbTaThl 00HAPOIOBANIHCH B (DOPME BBICTYTUICHHUH
U ITyOJIMKaUiA MaTepralioB Ha CEAYIOLIMX PErHMOHATIBHBIX M MEXTYHApPOIHbIX KOH(EpeHIHSIX,
npoBoaumMbix B «CII6TDTY "JIDTU"» w « MBU» « MAH BII »
U «MexperuoHaaibHbIM 00pa30BaTelbHBIM KOHCOPUUYMOM Poccuuy:
7. 4" BcepoccuickKkasgs HaydHas KOHPpEepEeHINIHUH

«YnpaBneHue U MHPOPMANHUOHHBE TEXHOITOTHUUD,
npowenmas B « HHUUM "Dnekrponpubop"» u «CIIOTITY "JIDTU"»,
P®d, r. Caukr-Ilerepbypr, 107°-12"° okTsa6ps 2006 roma:
e MoM NMyONWKanNuss MW HaAaYYHBH AOKITAaJA B CEKIHUHU
«NHpopManuOHHBIE TEXHOJOTUU YIPABICHUS U MOJCIUPOBAHUSA»
Ha TeMy «AganTtTuBHas mHPOpMAaONUOHHAsSA cpepnga
AaBTOMAaTHU3UPOBAHHOTO OOYYEHHUSI Ha OCHOBE KOTHUTUBHBIX MOJEIEH»;

e MoM NMyONWKanNusd MW HaAaYYHBH AOKITAaJA B CEKIHUMU
«MadopManmoHHBIe TEXHOJTOTHUHU YIPAaBICHHUS U MOJACITUPOBAHUSI»
Ha TeMy «KOoOruHumTuBHOE MOJAZEINIHUPOBAHHE
Nasi aHanu3a UHPOPMAaNHMOHHO-00pa30BaTEIAbHONU CPEBIY.

8. Mexnaynaponnas xkoHpepennus «[IpobmeMsl kubepHETHKN U UHPOPMATHKI ,
niporrieas B «HarmoHamsHOM akazieMun HayK AsepOaiipkaHay, T. baky, 24°-26" oktsiopst 2006 roza:
e MOM NyONTHMKaUUs MW HAaYUYHB W AOKITag B CEKUUH
«[IpoOneMb ynmpaBIEeHHUS M CUCTEMHBH aHAIU3»
Ha TeMy «MHpOopMannoHHas cpeJa aBTOMAaTU3UPOBAHHOTO O0OYUYEHHU S
CO CBOWCTBaAMH ajanTalWy HAa OCHOBE KOTHUTHBHBIX MOJEIECH .

N3nganbl MeToguMYEeCcKHuEe yKa3aHUs K JabopaTopHBIM paboTam

no nucnuniuue «MEbopmMaTuka» AN CTYyAEHTOB MEPBOTO Kypca:

e Berpos A.H. Onepanuonnas cucrema “MS Windows 98 / Me / 2000”:
MeTouecKre ykazaHusi K jaboparopasiv padoram / O.FO. benar, A.H. Berpos, E.E. Kotosa;
not pea. npod. H.H. Ky3emuna. — CI16.: «3a-8o "CIIOI DTY "JIDTHU"», 2005. - 72 ¢.;

¢ Berpop A H. INaker npukiiaaxbix mporpavm “MS Office 97 / 2000 TexcrossIii peraktop “ANVord™
METOIMYECKHE YKazaHus K JlabopatopHbiM padotam / O.FO. benam, A.H. Betpos, E.E. Kotoga;
niox pen. mpod. H.H. Ky3emuna. — CI16.: «3n-Bo "CIIOI 2TY "JIDTU"'», 2005. - 64 c.;

e Berpos A H. Tarer mpuxambix porpaviv “ MS Office 97 /20007 crcrema ariextporHbIX Tammr - Exoel”™
MeToueckre ykazaHust K jaboparopasiM padoram / O.FO. benar, A.H. Betpos, E.E. Kortosa;
niox1 pen. mpod. H.H. Ky3emuna. — CI6.: «M3n-Bo "CITOI DTY "JIDTHU"'», 2005. — 76 c.
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OrmyOyMKOBaHbI 3 MOM Hay4YHBIE CTAaThbU, COJIEPIKAILIME MTOTyUYEHHbIE HAYyYHBIE PE3YJIbTAThI

e Berpos A.H. Ilogxon k cuHTe3y MHPOPMAMOHHO-00pa30BaATEILHON CpeIb
AlanTUBHOTO NUCTAHIUMOHHOTO OOYYEHHUS C UCINOIHb30BAHUEM
METOJOB U TEXHOJOTHUH KOTHUTUBHOTO MoneiaupoBanus / A.H. Berpos //
«3Bectus "MAH BII"» («Ykpaunckoe oraenenue»), Nel, 2005. —
CIIo.: «CTI6I'DTY "JIDTH"», 2005, Kuer: «MAH BIll», 2005. — 21 ¢. (C.102-121);

e Berpos A.H. [loaxon k cunTe3y nHGOpMaMOHHO-00pa30BaTEIbHON CpeIbl
aJalTUBHOTO (JAUCTAHIIMOHHOTO) O0OY4YE€HHS C MCIOJb30BaHHUEM METOJOB

1 TEXHOJIOruii KorautuBHOro Mozemposanysi / A.H. Betpos, E.E. Kotosa, H.-H. Ky3bmus //
«M3Bectrst "Boirorpazckoro rocy1IapcTBEHHOTO TEXHUIECKOro yHuBeperTera'», Ne§, 2006. —
CIIG.: «CIIoI'DITY "JIDTU"», 2005, Boarorpan: «BI'TY», 2006. — 9 c. (C.194-196);

e Betpo A.H. UndopmannonHas cpea aBTOMaTU3UPOBAHHOTO OOyUYEHHU 5
Ha OCHOBE KOrHUTHUBHBIX Mojeneii / A.H. Berpos, E.E. Korosa, H.H. Ky3pmun //
«M3Bectus "MAH BII"» («MockoBckoe otaenenue»), Ne3 (37), 2006. —
CII6.: «CITIOIDTY "JIDTU"», 2006, M.: «MAH BlI», 2006. — 15 ¢. (C.100-112);

e BerpoB A.H. AnantuBHas nunpopManuoHHo-oOpa3oBaTeiabHas cpeaa
ABTOMATHU3UPOBAHHOTO (IMCTAHIIMOHHOTO) 00yYeHHUsI HA OCHOBE MapaMEeTPUUECKHUX
koruuTuBHBIX Moaeneit / A.H. Berpos, E.E. Koroa, H.H. Ky3smun //
«MU3BecTtus "CIIOTDTY "JIDTHU""», Nel, 2006 .-
CIl6.: «CIH6I'DTY "JID3TU"», 2006. — 14 ¢c. (C.101-111).

[TpoBoamiacs 10pabOTKa METOAUK W aJITOPUTMOB B OCHOBE MHHOBaIMOHHOU TKM,
YTOUYHSIIUCH CTPYKTYpbl KM, MOIepHU3UPOBAIUCH TPUHITUTIBI ()YHKITUOHHUPOBAHU 5
komnoHeHTOB MOC cuctembr AJ1O co cBoiicTBamu agantanuu Ha ocHoBe BIIKM,
TPOrPaMMHO PEATM30BaH TPOLIECCOP AIANTHBHON PEMpe3eHTaIMN HH(POPMAIMOHHBIX (hparMeHTOB
B OCHOBE apXUTEKTYpbl aJalTUBHOTrO cpeactBa o0yueHus (JY) yuursiaromero MOJICO.

MonepHusupoBaiachk MporpaMMHasi peaiu3aius aJanTUBHOTO CPEACTBA 00yUYeHUS,
ocymecTBiassaoch HanonHeHue b/l ocaoBHoro M um npuknagnoro AM
HOBBIMU MeTogaMu uccinenoBanus (tecramum) YO30 u UOJICO,
KOTOpBIE€ BIOCJIEICTBUM MPAKTUUECKU UCIOJIB30BAINCH HA MPAKTUUECKUX 3aHATUIX
no nucnuniuae « Mapopmaruka» (IHEBHOW U BEYEPHHUNW MOTOKH).

PaspabareiBasiich MOe METOIMYECKOE MOCOOHe (YIeOHUK) 1 €T0 JICKTPOHHBINA aHaIor
10 cimiHe «MHpOopMaTHKa 11 MOETO Hay4HO-00pas0BaTeIIbHOIO ropTasia WM. Vetrovan.sph.ru.

Hcnonb3ysda METOAMKHU U anropuT™Mbl B ocHOBe TKM Ha mpakTUUEeCKUX 3aHATHUS X
no aucuuiinae «MHadopMaTrka» MOCTaBJIEH aBTOMAaTHU3UPOBAHHBIA AKCIIEPUMEHT
C MCIOJIb30BaHUEM Pa3pabOTaHHOTO KOMILIEKCA MpOoTrpaMM (Cpe/iCTBa aBTOMATHU3AIINH):
chopmupoBanbl CTPpYKTypbl KM cyObekTa o0yuenus u KM cpenctBa oOyuenus,
BKJIIOUAIOIIME aKTyaJlbHOE MHOXECTBO MapaMeTpPOB AJIS L€JIH UCCIECTOBaAHUS;
npoBejieHa aBToMaTu3upoBaHHas guarHoctuka MOJICO, BeicTynaroomux 3Ha4YEHUSIM U
napameTpoB KM cyObexTa 00yueHHs 3a CUET MCIOJb30BaHUA MpukiIagHoro JM;
peaTn30BaHa WHIMBUYaTbHO-OPUEHTUPOBAHHAS TeHepalysi HHPOPMAITMOHHBIX (PparMeHToB
KOHTUHTEHTY 00y4aeMbIX MOCPEJACTBOM aJalTUBHOTO cpescTBa oOyuenus (DY);
MpPOBEJICHO aBTOMaTU3MpoBaHHOe TecTupoBanue Y O30 nocpeactBoM ocHOBHOTO JM;
obecrnedyeH CTaTUCTUUYECKUM aHAIU3 MOJYYEHHBIX PE3YJbTaTOB C MCIOJb30BaHUEM
anropuTMa o0pabOTKH almOCTEPUOPHBIX JaHHBIX TECTUPOBAaHUSA (JUATHOCTUKH).

OcyiecTBIsIach MaTeMaTHUECKasi 00pabOTKa arlOCTEPHOPHBIX TAHHBIX SKCIIEPUMEHTOB.
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Ha uemeepmom smane (2006 — 2007 200) npoBepka TO0CTOBEPHOCTH PE3yIbTaTOB,

CTaTUCTUYECKUM aHAJIU3 U BBISBICHUE 3aKOHOMEPHOCTEM, MHTEPHPETALUS 3aBUCUMOCTEH,

OIpeiesICHUE HampaBJIeHU 1 3a1a4 nanbHeimux ucciaenoBanuii MOC cucrtemsr AJ1O.

[TonyyeHHble HayUHbIEe Pe3yJbTaThl 00HAPOAOBAIUCH B (OpME BHICTYIJIEHH I

U MyOMMKalui MaTepHajIoB Ha CIEeIYIOMUX MEKIYHAPOIHBIX KOH(PEPEHLIUIX TPOBOAMMBIX

B «MbI» «MAH BII» n «MexpernoHanbHbIM 00pa3oBaTeIbHBIM KOHCOPITMYMOM Poccrm»:

9.

10.

11.

VI?* mMexJayHapoJIlHass HaydYHO-IIpaKTHUYecKas KOHpepeHI U
«AKTyallbHBIE IPOOJIEMbl 5KOHOMUKH U HOBBIE€ TEXHOJOTUHU IPENOgaBaHUIY,
npomenmas B «MBU», PO, r. Cankt-IletepOypr, 137°-14 maprta 2007 rona:
e MoM NyOnNMKaAaNMUsl MU HAaYYHB M AOKITajag B CEKUHUH
«O0Opa3zoBaTenbHas NOJUTHUKA U HOBbIE TEXHOJOIUHU NPENOAaBaHUA»
Ha TeMYy «AHalIu3 HHQOPMAIIMOHHOM cpelibl aBTOMAaTU3UPOBAHHOTO O0yUEeHU 5
CO CBOWCTBaMHM ajalTalMyd Ha OCHOBE KOTHUTHUBHBIX MOJEJEN);
e MOoM NyOnNUKauUusd MU HaAayYyYHBH JOKIAaJg B CEKUUHU
«O0Opa3zoBaTenbHas NOJUTUKA U HOBbIE TEXHOJIOTHUH MPENOJAaBaHUA»
Ha Temy «lIporpammHoe oOecrieueHre aBTOMAaTU3UPOBAHHONW 00pa30BaTeIbHOMN
Cpeabl CO CBOMCTBAMHM aJalTalMd Ha OCHOBE KOTHUTHUBHBIX MO eIl .
XIT1** mexnayHapoaHas HaydYHO-NpaKTHUuYecKass KOHPpepeHU U
«CoBpeMeHHOE 0oOpa3oBaHue: COAEp)KaHUE, TEXHOJOTUU U KAYECTBOY,
npomesmas B «CIIGIITY "JIDTU"», PD, r. Cankr-IlerepOypr, 19 anpens 2007 roza:
e MOM NyOnNUKauUuUsl MU HayYyYHBH AOKIAaAg B CEKUUHU
«llepcnekKkTHUBHBE TEXHOINOTITMUHU OOydYEHHSH»
Ha TeMy «llporpaMMHBII KOMIJIEKC A5 UCCIEAOBAaHUS aAalTUBHO I
MH(pOpMaIIMOHHO-00pa30BaTEIbHOM Cpe/ibl HA OCHOBE KOTHUTUBHBIX MOJIEIEH».
V&% MexayHapoJaHass HaydyHO-MeTOoJAHMYeCcKass KoOHpepeHUUS
«YnpaBileHHUE KadYeCTBOM B coBpeMeHHOM BVY3e»,
npomenmas B «MbU», P®, r. Cankr-IletepOypr, 217°-22"° utous 2007 rona:
e MOM NyOnNTHMKaAaUUS M HAaYUYHB U JOKITAJg B CEKIUHUHU
«Co3gaHne cUCTEMB yHONpPaBIEHUSN KadecCcTBOMD>»
Ha TeMy «MeTOOUKHU MU aATOPUTMB B OCHOBE
TEXHOJIOTIMU KOTHUTUBHOTIO MOJIXEINUDPOBAHUSI,
e MOM NyOnNUKaUUsl M HaydYHBH AJOKIAajag B CEKUUHU
«CoBeplHmIEeHCTBOBAHUE CUCTEMBI yIIpaBlieHUs KauecTBOM B BY3e»
Ha TeMy «AJanTHUBHOE CPEICTBO OOy4YeHHUS B aBTOMATHU3UPOBAHHOM
00pazoBaTeNbHOI Cpesie Ha OCHOBE OJIOKA MapaMETPUUYECKUX KOTHUTUBHBIX MOJEIIEN».
Onpenenenue HanpaBiIeHUN U 3a7ay AajbHEHIIEro UCCIeI0BaHUA U PA3BUTU S

NOC AO co cBoiicTBaMHu ajxantaluu Ha OCHOBe mapamerpuueckux KM,

YCOBEPLWIEHCTBOBAHUE METOJMK U AJTOPUTMOB B OCHOBE MHHOBauMoHHOU TKM,

a TakKe MoJy4eHHbIX cTpYKTYyp KM cyO6bekta obyuenust u KM cpencrBa oOyueHus.
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16.MMepeyeHb NONYy4YeHHbIX Hay4YHbIX pe3yJbmamos

B pamkax cucTeMHOro, MOJEIHHOTO M HHPOPMALIMOHHOTO MOAXO0A0B OIMpPEIeTIeHbI
CTPYKTypa, XapaKTepucTHKa U B3auMocBsA3b 3neMeHToB MOC cuctems AJ[O,
BKJIIOYAIOIIEW OpraHU3allMOHHO-METOJUYECKUE U TPOTPAMMHO-TEXHUUYECKUE PECYPCHI,
KOTOpBIE JIETJIM B OCHOBY JIMCCEPTALMU U MTPAKTUYECKU HCTIOIB30BATIUCH B y4eOHOM IpOLIECCe.

OcCHOBHBIC HAY4YHbIC NMOJIOKEHHUSI, MOJYYEHHbIE MHOM KaK aBTOpPOM
B XO0/JI€ HAyYHO-UCCIJIEI0BATEIbCKON U METONYECKON paboThl 3a 4 TOJ]a 1 HX HOBH3HA:
1. Cosnana ctpykrypa MOC cucremsr AJ1O co cBoiicTBaMu afanTtamnui Ha ocHoBe KM,

npeanojararwoias JOMOJHUTEIbHBIN KOHTYp agantanuu Ha ocHoBe MOJICO
U MOTEHIUAJTbHBIX TEXHUYECKUX BO3MOXKHOCTEH cpecTB 00yUueHHs1, KOTOPbIH
oOecrieunBaet nossitenne 3¢ dexruHocTH pyHKronnposanus MOC cucremsr AJ1O:
® QpencTaBlieHbl Mo uKauK B opranu3aimu 1 texuonorun AJ1O, obecrieunBaromye
peaTM3AIIHIO aIalTHBHOM MOJIENN O0YUEHVsI, TIO3BOJISIIOIIIEH OOSCTIeUNTh NHINBUTYAJTHHO-
OPUEHTHPOBAHHYIO T€HEpaIMio 00pa3oBaTeNbHBIX Bo3AeicTBUI Ha ocHOBe BITKM,;

e paspaboraHbl NpUHLIMIBI QyHKIHOHUpOoBaHUs KoMioHeHTOB MOC cuctemsr AJ1O
CO cBoiicTBaMu ajanTtainuu Ha ocHoBe KM (aganTuBHOTrO cpeacTBa 00 ydeHus,
OCHOBHOTO U Ipukiaanoro /IM), a Takke mpoieccop aJaTUBHOMN penpe3eHTaluu
WH(POPMAITMOHHBIX ()PArMEHTOB B OCHOBE a/IalITUBHOTO 3JIEKTPOHHOTO YYeOHUKA.

2. Pazpaborana TKM, xkoTopas mo3BojisieT 00eCNeYnTh KOMIUIEKCHBIA aHATN3
s¢ppexTuBHocTu pynkunonupoBanus MOC AJIO B pamkax cepuu BbIOpaHHBIX
HAYYHBIX aCIEKTOB M MOBbIIIEHUE 3P(PEKTUBHOCTHU TMpolecca (GOpMUPOBAHUS 3HAHUN
koHTHHTeHTa o0ydaeMbIx B MIOC cuctembr AJIO co cBoiicTBaMu afanTaiiuy Ha ocHoBe KM:
e wurepatuBHbIM HUKI TKM, KOTOpBIN BKIIIOYAET MOCIEA0BATEIBHOCTh 3TAIOB;
e wMetonmka ucrnonabizoBanusa TKM gnsg amanuza MOC cuctemer AJIO;
® AJTOPUTM GOPMHUPOBAHUSI CTPYKTYpHhl mapamerpuueckon KM;
e criocoObl npezcTaBiieHus CTpykTypbl KM Ha ocHOBe (popMaTbHBIX KJIACCHYECKHX CIIOCOOOB
NPEZICTARIIEHNS] CTPYKTYPHUPOBAHHBIX JIAHHBIX (JIOTMHYECKast MOJIESb U IPOIYKIIMOHHAS! MOJIENb),
He(hopMaTTbHBIX KITACCHYECKHX CIIOC000B ((ppeiiMoBast MOJIENTh, CEMAHTHYECKast CETh M OHTOJIOTHS)

U TIPEJUI0’KEHHBIX NTHHOBALIMOHHBIX CIIOCOOOB (OpUEHTUPOBAHHBIN Tpad coyeTarommi
TEOPHI0 MHOKECTB I MHOTOYPOBHEBAs CTPYKTYpHas cxeMa 0e3 KaKux-Tuoo CBs3eH);

e MeTOoaMKH uccienoBaHus napamerpoB KM cyObekra oOyuenust 1 KM cpenctBa o0yuenus;
® aNropuT™M oOpabOTKM aNMOCTEPUOPHBIX JAHHBIX TECTUPOBAHMUA.
3. Pazpa6ortan BIIKM coaepxamuii KM, koTopble BBICTYIIaIOT OCHOBOM peann3amuu
KOHTYypa ajanTanuu u ocyuiectBieHus cuctemMuoro ananuza MOC cucremsr AJ1O:
e KM cyOnekTa 00yueHust — akKyMyJIHpyeT napamerpsl, xapakrepusyroiue NOJICO;
e KM cpenctBa 00ydeHus — penepryap napaMeTpoB, OTPAKAIOIMINX MOTCHIIMATbHBIN
Ha0Op BUJOB, TUIIOB U CIIOCOOOB MpEACTaBICHNU WH(OPMAITMOHHBIX ()ParMEHTOB.

4. Pa3zpaboTaH KOMIUJIEKC IpOrpaMM JUisi aBToMatuzanuu ucciaegopanus MOC
cucteMbl AJ1O, KOTOPBII BKIIOYAET HECKOJIBKO NPOrPAMMHBIX KOMIIOHEHTOB!
e ananTuBHOE CcpesicTBO 00yueHus (DY) — peam3yeT aBTOMaTH3MPOBAHHYIO HHIMBHTYATTHHO-
OpPUEHTUPOBAHHYIO T'€HEpALMI0 00pa30BaTENbHBIX BO3JEHCTBUN MOCPEICTBOM
npoueccopa alalTUBHOM penpe3eHTaluu HHPOPMAIUOHHBIX (ParMeHTOB;

e ocHOBHOW JM — peanusyer aBTOMaTu3upoBaHHYyI oneHky YO30;
e npuxnanHoil IM — peanusyer aBTOMaTU3UPOBAHHOE HCCIEIOBAHUE ApaMETPOB
KM cyObekTa 00ydeHHs U NMOCHEAYIOMUNA aHAIU3 allOCTEPUOPHBIX JTaHHBIX.
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Teopernyeckass 3HAYMMOCTDh MCCJEJOBAHUSA 3aKJIOUYaETCH!

1. TIpennoxenst ocHoBbl peopranuzaimu MOC ¢ yuerom peanuzarmu afgantaipm Kk MOJICO:
e cTpykTypa cucteMbl AJIO co cBoiicTBamu agantanuu Ha ocHoBe BIIKM;

e crenuduka o0ydeHHs KaK ynpaBisieMoro npoiecca GOpMUpPOBaHUS 3HAHUH;

e 0COOEHHOCTHU CTPYKTYpPHl M peanu3aluu KOMIOHEeHTOB cuctemsl AJ[O;

® OCHOBBI U3BJICUEHHUS 3HAHUU IO IPEAMETY U3YUEHHUS A LEeJIed TOCTPOEHUS
TEOpEeTUKO-cnpaBouHbix Moayie (TCM) amanTUBHBIX CPeACTB O0yUYeHHUS,
apxuTekTyp (cTpykryp) komnonentos MOC ANO (DY u M)
HOBOTO NMOKOJEHHUS M mapaMeTpoB (KpPUTEPHUEB) UX OLEHKH,

e crnenuduka ucnoysb3oBaHug cpencts myabtumenua 8 MOC AJ[O.

2. Beinenens ocobeHHocTH Moagupukanuu opranuszanuu MOC
U TEXHOJOIMYECKOTo mpolecca ynpasiasieMoro GopMUpOBaHUS 3HAHUI,

a Tak)Xe NPUHUUINB QYHKIHMOHUPOBAHUI KOMIOHEHTOB cuctemMbl AJ[O
IPpHU pealu3aluu KOHTypa agantaunuum Ha ocHoBe BIIKM.

3. IlpeacraBnena cTpyKTypa KaHAJIOB HHPOPMALMOHHOTO B3aMMOJICHCTBUSA CYOBEKTOB
u cpenctB ooyueHuss B MOC cucrembl AJIO co cBodictBamu ananrtaryu Ha ocHoBe BITKM,
BBIJ€JEHBl KJIIOYEBbIE MapaMeTphbl, BIUAOINIUE HAa 3P PEKTUBHOCTH
bopmupoBanusa 3HaHuhi obyuaemoro B MOC cuctemn AJ]O.
IIpakTHYeckass HEHHOCTb IPOBEJECHHOIO UCCJEOBAHUS 3aKJIIOYAETCH!

1. TKM ob6ecneunBaer kommiaekcHbd anann3 MOC cuctemsr AJIO Ha ocHOBe KM.
2. Tlomygennsie ctpykTypsl KM cyObekTa oOydenns 1 KM cpencTBa o0ydeHHs TOCPEACTBOM
anroputMma (popmupoBaHus cTpyKTypbl KM mo3Bonsdi0oT o0ecneynuTh reHepanmio
uH(popmannoHHbIX GparmenToB agexkBatHo MOJICO (3agaroTcst mpeaBapUTENBHO).

3. Pazpaborannbie MmeToanka uccienoBanus napamerpoB KM u anroputm 06paboTku
AalOCTEPUOPHBIX JAHHBIX TECTUPOBAHUSA POPMaTU3YIOT COOTBETCTBEHHO
TIOCJIEI0BATETIHHOCTH TIOCTAHOBKH KCIIEPUMEHTA 1 00pabOTKU arlOCTEPHOPHBIX TAHHBIX.

4. Kommiekc mporpamMm obecrneynBaeT aBTOMATU3AIUIO aJalTUBHON TreHepauu
UH(POPMAIMOHHBIX (PArMEeHTOB MO AUCHHIIMHE Ha OCHOBE MPEABAPUTEIIHLHO
AuarHocTupoBaHHbIX napamerpoB KM u nocnenyronyrwo ounenky YO3O0.
JloCTOBEPHOCTh HAYYHBIX Pe3yJabTATOB o0ecreueHa CUCTEMHBIM MOJAX0I0M

K OIMCaHUIO 00BEKTa MCCIeI0BaHMs, KOPPEKTHBIM HCIIOJIb30BaHNEM (PyHIaMEeHTaIbHbBIX
HOJIOXKEHUW Teopuu MHGopMauuu, GU3UOJOTUN CEHCOPHBIX CUCTEM,
KOTHUTUBHON NMCHUXOJOTUU, NPUKIAAHON JUHIBUCTUKU U 3PTOHOMUKH,
aJIeKBaTHOCTBHIO MOJYYE€HHBIX (KOTHUTUBHBIX) MOJENEell pealbHBIM IpoleccaM,
000CHOBAaHHBIM MPUMEHEHHEM aNpoOOUPOBAHHBIX METOJOB HCCIEIOBAaHUS,
CTPOTroM JNOTHUKOW mpoBeneHUA (aBTOMAaTU3UPOBAHHOTO) MCCIEIOBaHMUS,
pe3yJibTaTaMu MaTeMaTU4ecKol 00pabOTKU allOCTEPUOPHBIX JaHHBIX MOJYUYEHHBIX
Npu MOMOUIM CIelHalbHO pa3dpaboTaHHOTO nporpammuoro obecneuenus (I10),
anpoOanued OCHOBHBIX MOJOXEHUN MOeW nuUcCcepTaULUU
Ha ceMHUHapax U KOHPEepeHUUAX PAa3JTMUUYHOTO YPOBHSI,
BHEJPEHHEM PE3yJIbTaTOB AMCCEPTALMOHHOTO HCCIEI0BaHMs B yueOHBIH Mpolecc.
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IIpakTHyeckoe ncnojb30Banue (BHeApPeHHe) Pe3yJbTAaTOB HCCJIET0BAHU S
ocymecTBiasnoch B «CIIOI'DTY "JIDTU"», « MBU» u apyrux opranusamnusx,
4TO MOATBEPKAAETCSI COOTBETCTBYIONIMMH NPOTOKOJIAMH C allOCTEPUOPHBIMH
pe3yibTaTaMy MCCIICIOBAHUS U aKTaMH O MTPAKTUYECKOM UCTIOIb30BaHUH (BHEAPEHUN).

HccnenoBanre MpoOBOAMIOCH MapalieIbHO ¢ MOATOTOBKOW MOEH AHMCCepTalnH,
a MOJTyYeHHbIC HayYHBIC U TIPAKTHIECKUE PE3yJIbTaThl allPOOUPOBAIICH B yYEOHOM IIpOIIECcCce
«CIIoI ITY "JIDTU"» no auctmrumiHaM «VHTeIIeKTyalibHbIE TEXHOJIOTUY TIPE/ICTARICHHUS 3HAHWID
(mpakTHYeCKHE 3aHATHUSN, AHEBHOE oTneleHue) u « Mapopmartuka»
(TeopeTHUECKHIA KypPC JIEKIHI 1 JJa00paTOPHBIN MPAKTUKYM, THEBHOE M BEUEPHEE OT/ICTICHIS).

[To nucuunnuue «MuHdpopMaTuka» MHOU caMOCTOSITENbHO pa3paboTaHO
MO€ METOJIECKOEe 00eCTIeYeHNEe: TEOPETUIECKHIIA KypC JIEKIHIA 1 JJAOOPATOPHBIN MPAKTUKYM.

IMy6maxaman. [To Teme mucc. onyort. 52 #a 2007 1. (106 Ha 2012 1) [265 Ha 2018 1.] HAYYHBIX PadoT:
01 yueOHMK 11 03 METOIMUYECKUX YKa3aHUS K J1a0. padoTam mo aucipminHe «MHpopMaTrkay,
01 yge6nuk (10 TomoB) mo aucruiuinHe « DUHAHCHI, IEHS)KHOE OOpAIICHHE U KPEIUT,
02 paznena B 01 kovwt. HayuHok MoHorpadem «MAH BID» (¢ dopm. coaBTopamu-TperonaBarelisiMu);
04 (10) yueOHBIX TTOCOOMS(1) U HAYy9IHBIX MOHOTpaduH(if) (C COaBTOPaMHU-IUIUIOMAHTAMH);
12 (29) [49] yueOHBIX MOCOOUM U HayYHBIX MOHOTpaduit (6e3 COaBTOPOB);
01 (02) oruer(a) mo nHAMBUIYTEHOM MHMUIMaTHBHON HAP (2003-2005 1. 11 2006-2008 T.);
01 mpwiokeHHe K OTUETy TI0 MHAUBUAYanbHOM uHUIMaTueHO HUP (2003-2005 1.);
05 (09) [14] HayuHBIX cTaTel B HAYYHBIX XKypHalIaX, peKoMeHI0BaHHBIX «BAK PDy,
u3 HuX 00 (05) mayuHbIX ctaTel memoHnupoBansl Bo «"BUHUTHU" "PAH"»;
22 (48) [182] HayunbIx nokana B Marepuaniax 11 (24) [39] MexayHapomHBIX HAY4IHBIX KOH(EPEHI M,
a Takke ObUIo noiydeHo 04 aBTOPCKUX CBUIETENLCTBA O IENOHUPOBAHUU U PETUCTPALIH
NPOU3BEACHUN — OOBEKTOB UHTEIUIEKTYyalIbHOM coOcTBEeHHOCTU B «PAO» (P®D, r. Mocksa).

B 2005-2007 r. (2012 1.) [2018 .] BeINONHEHA HOpPMA TSI KaH/IaTa (JIOKTOPa) TEXH. HAyK
(TpedoBarnock 02 (10) HayyHBIX CTaTel B HAYYHBIX *KypHajax u3 nepeuns «KBAK POy).

B xoze nccnenoBanys OArOTOBIIEHA PYKOIUCh MOEH JOKTOpckon uccepranmu (2006 r.):

e ToM 1 (OCHOBHAsI YacTh) — MPEZICTABIICHO BBE/ICHHUE, YCTHIPE pasyeria (IJIaBbl), 3aKIIF0UCHHUE,
OubImorpadIIeckuii ClUCOK, BKITFoUarormii 281 HanmeHoBaHue, n3noxerHbie Ha 180 crp.
MAaMUHOMUCHOTO TEKCTa, BKIto4Yass 44 pucyHka u 2 TaOJIULBI;

e TOM 2 (TIpUJIOXKEHUS) — COACPXKUT 14 mpusioskeHuii Ha 246 cTp. MaIlIMHOITMCHOTO TEKCTA,
BKnNwdyasg 89 pucyHkoB u 154 1Tabnuubw,;

e ToM 3 (IPUJIOKEHHS) — COIEPKUT | mprmokeHne Ha 412 cTp. MaIIMHOMMCHOTO TEKCTA,
BKaAwuas 177 pucyunkoB u 169 TtTabnuung.

PaccmarpuBas MeTtoquku u anropuTMmsl B ocHoBe TKM mo oTHOmEeHU 10
K pa3nudHbIM 3Tanam AJIO menecooOpa3HO BBHIACIUTh HANMPaBJIEHHUS U 3aJa4YH
AaJbHEHIINX UCCIeTOBAHHUIA C IICTTHI0 YCOBEPIICHCTBOBAHUS TIOYYCHHBIX PE3YIIbTATOB:

® Ha dTane WACHTH(PUKAIHNHA U KOHIETTYaIU3allui — PeKOMEHAYETCs M0100paTh
IPOTrPaMMHOE CPEICTBO ISl BU3YaJIM3aIliH TPoIiecca pa3paboTKH KOHIIETITYaTbHON
U CTPYKTYPHOH cXeMBbl 00bEKTa HCCIEIOBAHUS B IPEIMETHOW 00macTH
(cyOBeKT 00yUeHHUS U CPEICTBO OOYUYCHHS) U CO3/IaTh METOJ] ¢ (hOpMaIU3allHH;

e Ha 9Tarne GopMHUpoBaHKs CTPYKTYpbl KM — BEIOOp ONTUMATTBHOM MOJIEIN TIPEZICTABIICHUS
(mpemtaraeTcs rpad WK CXema) U yCOoBepIIeHCTBOBaHUE copmupoBanHoi KM;

e Haortane nuarHocTrku MOJICO — ycoBepIiieHCTBOBaHHE METOIUKH MCCIICIOBAHUS
napameTpoB KM cyObekTa 00yueHust ¥ o100p COBPEMEHHBIX METOIOB ISl peaIu3alin
ABTOMAaTH3UPOBAHHOH JUArHOCTHKY 3HAYCHHH IapaMeTPOB, BXOSIIX B OCHOBY KM;

® Ha JTalle IAITHBHOTO 00YYEHHS — MOJICPHU3AIHS aITOPUTMOB U TIPOIEYP B OCHOBE
CTPYKTYPBI IPOIIeCcopa aJIalTHBHOM perpe3eHTalu HH)OPMAITMOHHBIX ()parMeHTOB;

e Ha sTane tectupoBaHuss YO30 — moaepHHU3anus aaropurma o0paboTKu
armoOCTEPHOPHBIX TAHHBIX TECTHPOBAHUS, BHIOOP BH/IA IIKAJTIBI M (DYHKITHMU OICHUBAHUS
JUTSL peaT3alii aBTOMATH3UPOBAHHOTO TECTHPOBAHHS TIOCPEACTBOM OCHOBHOTO /M,
a TakKXe Moa0op aHANUTUYECKUX KODPOUIUECHTOB NI OICHKH
COCTOSHUS UCHBITYEMOTO M Ka4eCTBa MCHNOJIbB3yeMOTrO TecCcTa.
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Ha ocHoBanuu IIPOBCACHHOI'O NCCIICAOBAHUS Cd)ODMI/IDVGM BbIBOJBI IO IEPBOMY PA3aCITy.

VYposens pa3zButus coppemeHHbXx UKT ob6ycnaBnuBaeT BO3MOXHOCTbH
UX MPAaKTUYECKOTO UCIMOJb30BaHUSI B cpepe oOpa3oBaHUs AJs pealin3aluu
MIPUHIHUIA UHUBUTY ATbHO-OPUEHTHPOBAHHOTO 00yueHus B apromatusrpoBanHoi MOC.
Brinenensl npuopuTeTHBIC HANIPABICHUS PA3BUTUSA CUCTEMBI 00pa3oBaHUM
Ha COBPEMEHHOM 3TaIlle COTJIACHO MOTPEOHOCTSIM HHPOPMAIIMOHHOTO O00IIEC TRA.
NudopmaTuzanus ydpexJIeHU cCUCTEMbl 00pa30BaHUS U BHEIPEHHUE CPEICTB
aBTOMATH3aIMU Mpoliecca OOyYeHUs] UHUIMUPYET paCCMOTPEHUE MIMPOKOTO Kpyra
BOIIPOCOB U PEIICHUs 3a7a4 B paMKaXxX pa3jIWYHbIX OTpacjieil Hay4YHOTO 3HAHMUA.
CoumnanpHbie TOTPEOHOCTH B MOCTHHAYCTPHATBFHOM OOIIECTBE aKTyaJlIU3UPYIOT
MEepecCMOTpP HEKOTOPHIX MOJNOXKEHUN U KIACCUUECKUX OCHOB, KOTOpPBIE
HCIOJIb3YIOTCS IpU co3aaHuu aBToMaTu3npoBanHbix MOC B coBpemMeHHbIx OVYu.
Temnsl pazButus UKT u peanusyeMmbie Ha UX OCHOBE CpEICTBA aBTOMATHU3AIU U
OIEPEkKAIT BO3MOXKHOCTH UX MPAKTUYECKOTo HcHoyib30BaHus B ocnose NOC,
o0yciaBiauBas HEOOXOAMMOCTH MPOBEJACHUS JTOTOTHUTEIbHBIX UCCIIEIOBaAHUMN.
Ha coBpeMeHHOM 3Tamne pa3BUTHUS HAYKU U TEXHOJOTUHU O00ycCIaBIUBAETC S
TEXHUYECKasi BO3BMOXHOCTh peanuizanuu komnoneHtoB MOC u cpencts AJO
C apXUTEKTYPOH HOBOT'O MOKOJICHHSI, TIO3BOJISISL IOCTUYb MAaKCUMAIIbHON UHIMBUAYaJIbHOM
OpUEHTAIINH U aJIallTalli¥ aBTOMAaTU3UPOBAHHOTO TIpoiiecca GOPMUPOBAHUS 3HAHUIMA
KOHTHHTEeHTa oO0y4yaeMbIX 3a cuyeT yueTa paznuuasix MOJICO u YO30.
Paccmotpena crpykrypa MOC AJ1O u cymHocts KT B 006pa3oBaHuy, a TakyKE BbIICTICHBI
OCHOBHBIE KOMITOHEHTBI (TEXHUUYECKHM, IPOrPAMMHBIN, OPraHU3aIMOHHBIN 1 METOJMIECKUIN),
CBSI3aHHBIE C YIIPABIIIEMBIM TEXHOJIOTHUECKUM MPOIIECCOM 00yUYeHHs (Ha PACCTOSHUM).
OO6ocHOBaHbl Ha3HAYEHHE, MOTEHIHATbHBIE BO3MOXHOCTH aBTOMAaTHU3UPOBAHHBIX
cpeacTB o0ydeHus u myTH noseieHus dpdexrtuBHoctu MOC npu BHeapenun UKT.
Brinenensr ocHoBHbie 3Tarbl pazsutus AOC Ha ocHoBe KT, a Takke BUABI U 331241
aBTOMATHU3UPOBAHHBIX CPEACTB OOy4YeHUs, 00eCIeUnBAIONIUE MMOBBIIIIEHNE KaueCcTBa
OKa3aHUs Pa3IMYHBIX 00pa30BaTEIbHBIX YCIYT HIUPOKOMY KPYTy MOTPEOUTEIIECH.
PaccMoTpeHBl CYymHOCTh, U OCHOBHBIE nmpuHuunel AJ[O, a Takxe
HOBBIE MOJICITH ¥l TEXHOJIOTHH PeaTU3aIlii COBPEMEHHBIX aJIAIITUBHBIX CPEJICTB O0YUIEHHUSI.
ABToMaTtuzupoBaHHble NOC HOBOTO MOKOJIEHHUSA NPOEKTUPYIOTCS HA OCHOBE
coBpeMeHHBIX TexHoJoru AJIO ¢ UCIIOIB30BAHUEM MOJEIEH U AJITOPUTMOB
JTUYHOCTHO-OPUEHTUPOBAHHOTO U aJlallTUBHOTO OOyUYEHHUS, 00€CTIeYNBAIOIIUE
Bo3MOkHOCTH ydueTa YO30 u MOJICO Ha Beex sranax (GopMUPOBAHKS 3HAHUH 00yYaeMBbIX.
AHanu3 u oneHka 3¢ dexTuBHOCTH HYHKIIMOHUPOBAaHUS aBTOMaTu3upoBanHoit MOC
OVY4Y UHUIUUPYIOT HEOOXOIUMOCTh MPOBEACHUS KOMIUIEKCHBIX MCCIEIOBAHUN,
HampaBJIECHHBIX HA Pa3pabOTKy CIEIHUaTbHBIX MOJAX0J0B, METOJOB U TEXHOJOTHUH,
OPUEHTUPOBAHHBIX HAa MOJEPHHU3ALUIO OPTaHU3AIMOHHOTO, TEXHUYECKOTO,
NpOTrpaMMHOTO, AITOPUTMUUYECKOTO U METOJUUYECKOTO oOecrnedyeHu s
MIPU CO3J]aHUU KOMIOHEHTOB cucTeM AJ[O, BBITIONHSIONMIUX ONpe/ieIeHHbIE (YHKITHH.
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2. AHanu3 nHdopMaUMOHHbIX TEXHONOIMU U TeopeTUYecKue
OCHOBbI CO34aHUA NH(poOpPMaALMOHHO-0OOpa3oBaTeNbHbIX
cpeA M aBTOMaTU3NpPOBaHHbIX cpeaACTB OOy4YeHUA

NuTencudukanus pocta pa3HOPOJIHBIX MOTOKOB MHpOpMAIUU 00yCIOBICHHAS
rnob6anu3zanuei! "HOOPMAUOHHONU Cpeabl HHUINHUUPYET BHIpaOOTKY
MOJIX0JI0B, METOJIOB U TEXHOJIOTHH 00ecrneynBarouuX MoBbIeHHe ) PEKTUBHOCTHU
CO3/IaHMsL, pactpe/IeNICHusI U UCTIOJIb30BaHUsT MH()OPMAITMOHHBIX PECYPCOB, TIPOYKTOB M yCITyT
B Pa3IMUYHBIX c(pepax conMarIbHOW aKTUBHOCTU MOCTUHAYCTPHAIBHOTO OOIIECTBA.
MHorue MexayHapoIHbIE OpraHU3aluy, PErJaMeHTUPYIONIUE MOJUTUKY U CTPATErHI0
Pa3BUTHS CHCTEMBI OOPA30BaHKs B PA3BUTHIX IOCYIAPCTBAX MUPA, BBIIBUTAIOT HOBbIE TPEOOBAHWIS
K OpraHu3aiuoOHHOMY, METOJAUYECKOMY, TEXHUUECKOMY U APYTroMy 00ECTICUCHU IO
CYUIECTBYIOIIMX U BHOBb CO3JIaHHBIX (HOBBIX) HHPOpManuoHHBIX cpeq OVu,
WHUIIMUPYIONIHUE TOSIBICHNE UHHOBAIIMOHHBIX MOJAXO0B, METOJOB U TEXHOJIOTHUU
K pa3pabOTKe aBTOMATU3UPOBAHHBIX CPEJACTB 00y4YeHHs (HOBOTO MOKOJICHHUS)
¥ TOBBIIIEHUIO YPOBHSI KQUueCTBa MOATOTOBKH CHEIMATUCTOB MO Pa3HbIM CHEIMATLHOCTSIM.

[osBrisieTcst KOMMYHHKAIIMOHHAS cperia HoBoro rokoreHns “\WWW? («BeemupHast riaytiHa),
MO3BOJNISOIAS 00CCMEYUTh OTKPBITHIH JOCTYN Pa3JIMYHBIM KaTETOPUIM
TEPPUTOPHUANBHO paclpepeNeHHbIX MOTpebuTene K Hay4YHOW, TEXHUYECKO,
MEJIHUIMHCKOM, 00pa3oBaTeibHOW U APYyrod mHGOpMalUKU KaKk arperata 3HaHUM.
B yupexageHusax cucteMbl 00pa3oBaHHS Pa3HOTO YPOBHS CYHIECTBEHHO
BO3pacTaeT KOTHUTUBHAs Harpys3ka Ha cyObeKTOB 00pa3oBaTeIbHOTO Mpollecca
BBH/IY pPacIIUpPEHUs CleKTpa GyHIaMEHTAJbHBIX U MPUKIAJHBIX 00JIacTeH,
a Tak)Xe MUHHMH3AIUU 00BEKTA UCCICTOBAHUS U MPEeIMETa UCCIETOBAHMUS.

Komuccus no 06pa3oBatenbHbIM TEXHOJOTUSAM MPU MEXKIYHAPOIHON OpraHU3aliuu
“IEEE” (“The institute of electric and electronics engineers leaning technology task force™)
NOAYEPKUBAET 0COOYI0 aKkTyalbHOCTh pa3paboTrku UT oOyueHus, npeanaras
IIPU STOM CJIEIyIOIINE HANIPaBIIEHUs: aBTOMaTU3MpoBaHHbIe 0Oyyaromue cucreMsl (AOC),
HNOC Ha ocHOBe BUPTYaJbHOU peaibHOCTH, HHTEJUIEKTYaIbHbBIE U aJalITUBHBIC MOJICIIH,
METOJIbl U CpeJCTBA OOyUEHHUS, CTPYKTYPUPOBAHUE U NIPEJACTABICHHE 3HAHUM,
MYJIBTUME/IUA ¥ THTIEpMEIa TEXHOIOTUH, KOTHUTUBHAS MH(POpPMATHKa 1 KOMITHIOTEpHAs! TpaduKa,
00BEKTHO-OPHEHTUPOBAHHAS TTAPATUTMA U BEICOKOTEXHOJIOTUYHBIE CPEIbI IPOTPAMMHUPOBAHHS.

CyuiecTBytomue npoodieMbl CUCTEMBI 00pa30BaHUsl U BO3PACTAIOIINE TOTPEOHOCTH
COIMANIbHBIX CYOBEKTOB MHUIIMUPYIOT peopraHu3anuio nHpopMauuoHHbIX cpea OVYuy,
YCOBEPIICHCTBOBAHUE TPAJUIIMOHHBIX (KIaCCHUYECKHUX) TEXHOJIOTUN 00yUueHUs
C 1IEJIbIO BHEJPEHUS CPEJCTB aBTOMATH3aLMK 00pa30BaTEIbHOrO MPOLIECCa, MO3BOISIFOIINX
peasn3oBaTh y4eT MHAMBHUAYAIbHBIX 0COOCHHOCTENH 00y4yaeMbIX U MpernoiaBarenei
3a CYET COBPEMEHHBIX JIOCTHIKEHHI B 00JIACTH HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTHH.

TosIBIISIIOTCS. MHTEIUIEKTYTbHBIE U A/IAITUBHBIE CPEZICTBA OOYUEHHMS B aBTOMATH3UPOBAHHBIX
00pa30oBaTENBHBIX CpeliaX, ONEPUPYIOIHE Ha OCHOBE Pa3BETRIICHHBIX IBPHCTUUECKUX AJITOPUTMOB,
MO3BOJIAIOIINE PEAaTN30BaTh THOKUE METOABl U CTPATETHH NMPEACTABICHU A
WHPOPMAIIMOHHBIX (PPAarMEHTOB MO JAUCIUILUINHE KOHTHUHTCHTY 00y4aeMbIX ¢ yYETOM
WX YPOBHS IMOJATOTOBKH 10 0a30BBIM AMCIUIUINHAM, AuarHocTupoBath Y O30 u MOJICO.
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2.1.CoepeMeHHbIe cmaHlapmblI 6 o6s1acmu KaYyecmea
UHpbopMayUOHHO-o06bpa3oeamesnbHOU cpeodbl
Ceroaus cymecTByeT 0OJbIIOE KOJTUUYECTBO PAa3HbIX CTAHIAPTOB, KOTOPHIE
TPYIIHUPYIOTCS TIO OTHOIICHHIO K ONPEIEIEHHON chepe NX MPaKTHIECKOTO UCTIONb30BaHHS.
Cranpaptusanust koMrnoHeHToB MOC u MHCTpYMEHTaIbHBIX IPOIPaMMHBIX CPE/ICTB
00€CTIeYNBAIOIINX UX PEATH3alMI0 HA OCHOBE COBPEMEHHBIX JocTxkeHui B oonactu UKT
BBICTYNAET CJIOXHOU NpoOiaeMoil U akTyalbHOU 3aaaueil coBpeMeHHbIX OV,
YUMTBIBasl TUHAMUKY Ipoliecca UX pa3pabOTKH, COBEPLICHCTBOBAHMS U MOJIU(DUKALINH.
KauecTBo aBTOMATH3UPOBAHHBIX CPENCTB O0YUYEHHS HA PHIHKE 00Pa30BATENBHBIX YCIYT
¥ TIPOTPAaMMHBIX MPOYKTOB Ha HH(GOPMAITMOHHOM PBIHKE OIEHHBAETCS ITyTEM MPOBEPKU
COOTBETCTBMS Ka)X/I0M HOMEHKJIATYPHOH €IMHUIIBI TPEOOBAHUAM PA3JIUYHBIX CTaHIAPTOB.
Ha npoTsxennn Bcero )KU3HEHHOTO UK OMPEIeIEHHOTO MPOTPAaMMHOTO MPOAYKTa
UCTONB3YIOTCSA pa3lHuYHBIe TPYNNb (MHAYCTPHAJIbHBIX) CTaHIAPTOB,
peryiaMeHTHpyoume TpedyemMblii ypoBEeHb KauecTBa B MIPOLIECCE €ro MPOEKTUPOBAHMS,
NpOTpPaMMHOMN pealu3alUMu, SKCONJAyaTAalUHU U COMPOBOXKICHHUS .
[ToHBIN TEXHOJOTUUYECKHUI UK CO3JaHUs U 00CITy)KUBAHHUS aBTOMAaTU3UPOBAHHBIX
cpencTtB o0ydyeHUs o0ycinaBlIMBAaeT HEOOXOAUMOCTh UCNOJABb30BAHUSA
IIMPOKOTO CIIEKTPa CTaHAAPTOB B paMKaX KaKJI0TO M3 TEXHOJIOTUIECKUX 3a7I€TI0B (ITAIIOB).
[TorpebuTenbckue MPEANOYTECHUS U CBOMCTBA MPOTPAMMHBIX CPEJACTB,
3aKJ1a/1bIBA€MbIE IPOU3BOUTEIIEM CYLLIECTBEHHO CBSA3aHbI C PA3/IMUHBbIMU CTAHIAPTaMU KauecTBa.
HopmartuBHo#i 0a30ii B o6ecneuenuu kauvectsa MOC AJIO aBasoTCs
mexayHapoanbie ctanaaptel [ISO cepuit 9000-14000, ocHOBHBIMH W3 KOTOPBIX SBIISIOTCS:
e |SO 9001:1987 — Cucremsbl kauecTBa. Moaenb i 00ECIIeUeHUsI KayecTBa
TIpH TIPOSKTHPOBAaHKU U (HIN) pa3paboTKe, MPONU3BOICTBE, MOHTAXKE U 00CITYKHBAHUH;
e I1SO 9000-3:1991 — OOmee pyKOBOJACTBO Ka4eCTBOM, CTaHIAPTHI
10 00eCIeueHnIo KauecTBa. PyKkoBosiiie yka3aHusi 1 HOPMaTHUBBI 110 X TIPUMEHEHHIO,
e ISO/IEC 9126:1991 — NndopmarmonHsie TexHOmorii. OrieHKa MPOTyKIHH MPOrPAMMHOTO
oOecrieueHus. XapaKTepUCTHUKA YPOBHs KauecTBa TEXHOJIOTUYECKOTO Mpoliecca
pa3paboOTKH U PYKOBOJSIIME MOJOKEHUS MO UX IPUMEHEHUIO,
e ISO /IEC 9127:1988 — Cuctemb 00paboTku HHPOpPMAUH.
JlokyMeHTaIus moib30BaTels U nHpopmalus Ha 00JI0KKE MaKeTOB IPOTPaMM;
e ISO/IEC TR 9294:1990 — UadpopmManuoHHAsI TEXHOJNOTHS .
PykoBopsiiime nonokeHust 1o ynpasJieHHIO IOKYMEHTAL|EH Ha POrpaMMHOE 0OECTIEUEHHE,
e ISO /IEC 12119:1994 — UadpopManNHMOHHBIE TEXHOJIOTHH.
[TakeTrsl nporpamMm. TpebGoBaHUS K KaUECTBY U TECTUPOBAHHUIO.
B nacrtodamee Bpems Ha tepputopun PP ucnonb3yrTcs ABAa CTaHAapTa
ISO / IEC 9126-1993 u ISO / IEC 9127-1994 (u ux Goyice HOBbIC MOJU(PUKAIINH).
OueHky kauecTBa nporpamMMmHbix cpenactB pernamentupyetr FOCT 28195-89.
K oCHOBHBIM moKa3aTedsiM KauecTBa NPOTPaMMHBIX NPOAYKTOB,
cormacao 'OCT 28195-89, ISO / IEC 9126 u TOCT 28195-89 oTtHOCHT:
HaJIe)KHOCTh, IPOCTOTA OOCITYKUBAHUS, IPOU3BOJUTEIBHOCTD, YA00CTBO, 3((HEKTUBHOCTS,
YHUBEPCAIBHOCTH, TOYHOCTH, HAPAIUBAEMOCTh, aBTOHOMHOCTb H HHTETPUPYEMOCTb.
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Ctaugapt ISO / IEC 9126 onpeaensieT HENOCPEACTBEHHO IICCTh
OCHOBHBIX XapaKTEpPUCTHUK IJIs OLEHKH KayecTBa koMnoHeHTtoB MOC:
GYyHKIIUMOHATBPHOCTh, HAJEXHOCTh, YIOOCTBO CONMPOBOXIECHUS,
UCIOJb3yEeMOCTh, MPOU3BOJUTEIBHOCTh U MEPEHOCUMOCTh (PEEHTEPAOEIBbHOCTH).

PaccmaTpuBas npousBoauTeneil nporpaMMHOT0 o0ecrnedeHus B pa3auyHbIX
rocynapcTBax M pernoHax HabnmogaeTcs Bapuanus HabOpa HCMOJb3YyEeMBIX
CTaAaHIAPTOB U KPUTEPHEB OINEHKH MPOTPAaMMHBIX MPOAYKTOB.
Hnsa onenku MOC u kommoHneHToB cucteM AJIO HeoOXOIMMO YUYUTHIBATH
0COOEHHOCTH OpPTraHU3AIMOHHOTO, TEXHUYECKOTO U METOJUUECKOTO obOecredyeHus,
a Takxkxe cneuunPpuky ucnonbr3doBaHusga pazaudneix MUKT.

Coznannie UOC u ee anpobalus B MpoIecce peabHOr0 UCIO0JIb30BaHUS MHOTUMU
y4eOHBIMH 3aBEJICHUSIMH Pa3JIUIHOTO YPOBHS U MPOQHIIS MO3BOJSIOT BRIpabOTATh
psIZl CTAaHAAPTOB HA MPAKTHKE: CTPYKTypa MpPeCTaBICHUS JaHHBIX, TEPMUHOJIOTHUS,
TexHosoruu noArotoBky Y MK u obecrniedenris, TEXHOJIOIMU OpraHu3aluy y4eOHOTO MpoLiecca,
cricTeMa (YIpaBJieHHsT) MJICKTPOHHOTO JJOKYMEHTO000pOoTa M 00ecTiedeHIe Ka4ecTBa 00y ICHVIS.

Takoil moxo Mo3BOJISET yU4eCcTh MHEHUS IIMPOKOTO Kpyra CIEUAIUCTOB (SKCIEPTOB),
BbIpaboTaTh HanboJiee nmpueMiieMble TpeOOBaHUS JJI1 HCIOJb30BaHUS HA MPAKTUKE
Y KOPHOPAaTUBHBIE CTAHAAPTHI KAUE€CTBA B YUPEKJACHUSAX CUCTEMBbI oOpa3zoBanus PO.
JlanHble cTaHaapThl OyayT OoJiee PYHKIIMOHATIBHBI M KM3HECTIOCOOHBI, YeM CTaHJIapThI,
pa3pabaTbiBaeMble BBICOKOKBATU(PUIIMPOBAHHBIMU CHEIIMATUCTAMUA METOIOM 00CYKICHHI
B XOJI€ 3aCE€JaHU Ha PabOYMX TPYMIaX UM UHBIX MOJIOOHBIX KOJUIEKTUBHBIX MEPOIPUSITHSIX.

AHanu3 TUTEpaTypHBIX HCTOYHUKOB MOKa3aji, 4To npu nocrpoenun MOC
cucteM AJIO pa3paboTYMKK UCTIONB3YIOT CIEAYIOIINE OCHOBHBIC TPUHIIUIIBI M TTOAXO/IbI:

® OpHEHTalMsd Ha METOJIOJOTHUIO CTPYKTYPHOTO aHalM3a U MPOCKTUPOBAHUS,
® ICIIOJIb30BAaHUE CPEJICTB MOJICTUPOBAHUS U BU3YaJIbHBIX CPEJ MPOrPaMMHUPOBAHMUS
Ha OCHOBE BBICOKOYPOBHEBBIX A3BIKOB MPOTPAMMUPOBAHUA IS pealn3alnu
KOMITOHEHTOB cucTeMbl AJ1O 0CHOBaHHBIX Ha 0OBbEKTHO-OPUEHTUPOBAHHOM IOJIXO/IE;
® MpPUMEHEHHE MOAYJIBHOTO MPUHIUIA NPHU MPOCKTUPOBAHUU, peaTU3aAlUU
Y COTIPOBOXKJICHUN KOMIOHEHTOB cucTeMbl AJ[O, yHUpHUKAIHMS OTIEIBHBIX MOTYJICH
C IEJbI0 UX OBICTPOI MHTETPAIUH, MTOCIEAYIONeH MOJEPHU3AIUYN U 3aM €HBI,
® COBEpPIICHCTBOBAHME IMOJI30BATEIBCKAX MHTEP(ENCOB U pa3padoTKa KOMIOHEHTOB
cucreMbl AJ/1O ¢ ucnonb30BaHUEM MPUHIUIIA PACTPEACICHHON apXUTEKTYPHI,
texnosoruii “WWW”, meTo10B pa3paboTKK CTPYKTYp JaHHBIX B pactipeneneHHbix b/,
MH(DOIOIMYECKHX CXEM CIIOKHBIX OaHKOB JJaHHBIX M MOJIETIEH MpeicTaBlIeH s 3HaHuH B b3;
® TIOBBIIICHHUE MTPOU3BOIUTEILHOCTH MH(OPMAITMOHHBIX CUCTEM 3a CUET BHEAPCHUS
COBPEMEHHBIX TEXHOJOTUM MapajiebHbIX U paclpeleIeHHbIX BBIYUCICHUH,
APXUTEKTYPbl «TOHKOTO» KJIMEHTAa-CepBEpPa U «TOJICTOTO» KIMEHTa-cepBepa
TIO3BOJISIFOIIEH peaT30BaTh (TEPPUTOPHATIEHO pacrperielieHHbIN) HH(DOpMAIMOHHbIA 0OMEeH
B Pa3HbIX JIOKAIBHBIX U ITI00aIBHBIX KOMMYHHKAIMOHHBIX ceTsx “Ethernet” u “Internet’;
® COBEPIICHCTBOBAHHUE AJITOPUTMHUUYECKOIO OOECIIEUEHHSI B OCHOBE MPOrpaMMHOM
peanu3zanuu KOMNoHeHTOB cucteMbl AJ[O 3a cueT ucnoib30BaHUS IBPUCTUKHU
Y MHTEJUICKTYaJIN3alliY BRIYUCIIUTENBHBIX TIPOIEAyp 00paboTKH 1 0OMEHA JTaHHBIX.
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I'Ipuopumemele acrieKmbl U HarnpaeJieHus UHd)OpMam usayuu

K npuoputeTHsIM acrexTamM HHPOpMaTU3aLMU 00pa30BaHMS CETOHS OTHOCST!
pPETMOHAJIBHBIN ACMEKT — BKJIIOYAET yUET TEPPUTOPUATBbHBIX 0COOEHHOCTEN
byHkunoHupoBaHuss OY4, HALMOHAJIBHO-3THUYECKUX (HaKTOPOB,
tunoB OY4Y u ypoBHEH MOATOTOBKH 00ydaeMbIX B cCHCTeMe 00pa3oBaHWUA,
HKOHOMHUYECKOT0, TEXHOJOTMUECKOr0 U APYroro o0ecneyeHnss HOBOro MOKOJIEHUS;
COLIMAJTbHO-3KOHOMUYECKHUI aCTIEKT — CBS3aH C OIPEIENIEHUEM POJIM U 3HAYEHHUS CPE/ICTB
BBIYHMCIIUTEIbHON TEXHUKU JJIsl MHTEHCU(UKAIIMU [TPOU3BOJICTBEHHBIX IIPOLIECCOB
B Pa3JIMYHBIX cepax COUaTIbHON aKTUBHOCTH, B TOM 4HCJe B 00pa3oBaHuH,
NPOrHO3UPOBAHUEM BO3MOXHBIX COLMAIBHBIX MOCIEACTBUN MH(pOpMATU3ALNU
3a CUET BHEAPEHUS CPEACTB aBTOMATU3ALUH, AaHAJIM30M CTEPEOTUIIHBIX CUTYalUH,
CBSI3aHHBIX C NMIPUMEHEHHEM MH(POPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUI
B (HE)POM3BOACTBEHHOM chepax AesATebHOCTH (IIOCTHH/IY CTPHAILHOI0) OOIIECTRA;
OpraHU3AIMOHHBIN aCMEeKT — CO3JaHnue MHHOBAUIUOHHOHN nHppacTpykTypsl MOC
Y peam3aliys MoaX00B K yIpaBJISHHIO MporieccoM o0yueHus (Ha pacctosiann) B OVYy;
TEXHUUYECKHN acleKT — BKIIIOYAET B ce0sl XapaKTePUCTHKY TEXHUUECKUX BO3MOXKHOCTEN
COBPEMEHHBIX MEPCIEKTUBHBIX Pa3HOPOAHBIX CPEACTB BBIYUCIUTEIBLHON TEXHUKU
B L[EJISIX aBTOMATHU3allMU PAa3JIMYHbIX TEXHOJOTHYECKUX npoueccoB B OVYuy;
NpOrpaMMHBII aCMEKT — NPOTHO3UPOBAHUE NMOSABIECHUS HOBBIX MOJXO0/0B,
MHCTPYMEHTAJIbHBIX CPEZCTB U CPel IPOrPaAMMHUPOBAHHS, 00ECTIEUHUBAIOIIMX BO3MOKHOCTb
pa3paboTku MHPOPMANIMOHHBIX 00pa30BaATEIbHBIX TEXHOJOTUHN C YUETOM
TEXHUYECKUX BO3MOKHOCTEN U TpeboBanuil npeabsasisiembix k MOC cuctem AZ1O;
BHE/IPEHYECKHI aCMEeKT — paCCMaTPUBAET BO3ZMOKHOCTH U CLIOCOOBI MTPAKTUYECKOTO
UCIOJIb30BaHMsl allllapaTHBIX CPEJICTB BBIYUCIIUTEIBHON TEXHUKH U MPOrPAMMHOIO
obecneyeHuss B 00pa3oBaTeIbHOM Ipollecce, a Takxke o0ecreunBaeT BoIOOP
KPUTEPUEB JJISI OLEHKHU IeJIeC000pa3sHOCTH U 3(HPEKTUBHOCTH UX BHEIPCHMUS,
neaaroru4yeckuii acnekT — o0ycCJIOBIIEH BbISIBIEHUEM TPeOOBaHUN U YCIOBUMI
CMOCOOCTBYIOIIMX peaTn3alii BAKHEHIINX 1IEIEBbIX YCTAaHOBOK MPH UCTIOJIB30BAaHUT
MH(POPMALIMOHHBIX TEXHOJIOTUM U CPEACTB aBTOMATU3ALMU JIs MOBBIILIEHUS
3¢ (HEeKTUBHOCTH MPOLECCOB COMYTCTBYIOIMIMX 00pa30BaTeNbHON NeATEIbHOCTH;
(U3NOTOTHIECKHIA aCTIEKT — UCCIIETYyEeT 3aKOHOMEPHOCTH CEHCOPHOTO BOCTIPHUSITHS
WHPOPMALUH 3PUTEILHON M CIIYXOBOW CEHCOPHBIMH CUCTEMaMH 00ydaemMoro,
0TOOpa’kaeMoi cpe/ICTBaMK OOYUEHHS B aBTOMAaTH3UPOBAHHON 00pa30BaTeIbHOM Cperie;
IICUXOJIOIMYECKHUI aCleKT — pacKphIBaeT 0COOEHHOCTH 00paOOTKH PAa3HOTUITHBIX
00pa3oBaTeNIbHBIX BO3/IEHCTBUI MCUXOJOTHYECKHM KOHCTPYKTOM T'OJIOBHOTO MO3Ta,;
JUHTBUCTUYECKUAN ACTIEKT — aKIICHTUPYET BHUMaHUE Ha crienu(rKe MOHUMaHU
coaepKaHusg UHPOPMAIIMOHHBIX ()ParMEeHTOB MO0 COBOKYMHOCTH AUCIHILINH;
bunocodckuii acmekT — BKJIOYAET B ceO1 paccCMOTpPEHHE OCOOCHHOCTEH
MH(OPMALIMOHHOTO B3aUMOJACHCTBUSA CYOBEKTOB OOYUEHHUSI U CPEJCTB 00yUYEHUs
B MH(OPMALIMIOHHO-00Pa30BaTeIbHOM CpeJie C TOUKU 3PEHNUS CHCTEMbI HAyYHbIX 3HAHUH.
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2.3. OcHO8HBbIE NMPpUHUyUNbl aemomMamu3upoeaHHoO20 06y‘-l eHuUs

Pe3ynsTarsI TeopeTHieckiX U Hay4HO-TPAKTINMECKVX HOCTICTIOBAHHIA MHOIVIX CTICIMATHICTOB (3KCTIPTOB)
NOJYEPKUBAIOT HEOOXOIUMOCTh HCCieA0BaHUs HHPOPMAIIMOHHOTO B3aUMO/IEHCTBUS
MexIy cyObekTamu oOyueHus u cpeactamu o0yuenus B MOC, noucka myTeil MoBbIIICHUS
addexruBHOCTH (yHKIOHNpOBaHMs cucteM AJlO, a Takke CO3MaHusT ONTUMAITBHBIX YCIIOBHIA
s obecrniedeHuss GOpMUPOBAHUSA 3HAHUM M Pa3BUTUSA JUYHOCTU 00yUyaeMbIX.

Crnenunduka AJ1O npennonaraetr opraHu3auio HHGOPMAITMOHHOTO B3aUMOICHCTBUS
CcyObeKTOB 00y4eHUsl NMOCPECTBOM CpelcTB oOyyeHust B aBroMaruszupoBanHoit MOC,
BKHOE 3HAUCHUE MMEET JIMYHASI THUIMATHUBA 00yYaeMbIX, TIOCKOJIBKY mpuoputeT otnaercs CP
0 MHMBUTaJTbHBIM IIPOrpaMMaM ¢ BO3MOKHOCTBEO MOJIU(PHKALIN 00pa30BaTeIbHOM TPAeKTOPHH,
a TaK»e OTKPBIBAETCS BOZMOXHOCTD arpoOalii MHHOBAIMOHHBIX aJITOPUTMOB, MOJIENIEH,
METOAMK U TEXHOJOTUW MpEeACTaBICHUS PAa3HOPOAHBIX MH(OPMAIMOHHBIX ()parMEHTOB
10 COBOKYIHOCTHU NPEIMETOB U3y4YeHHUS (IUCUHUILUINH) B onpeneneHHoM OVYu.

Cpenu MHOKECTBA OpraHU3allMOHHBIX, METOIMYECKUX, TEXHUUECKUX, TIENArOTNYECKUX
U TICUXOJIOTUYECKUX MPUHIUIIOB BBIACISAIOT: aJalTUBHOCTD, THOKOCTb, YIIPABIIAEMOCTb,
JUYHOCTHAS OPUEHTAUMUS U KOMIIJIEKCHOCTh, KOTOPbIE XapaKTEpPHbI HE TOJIBKO
JUTSA TPAIUIIMOHHOTO 00pa30BaHus, a TAKKe IPUOOPETAIOT akTyaibHOCTh B paMkax AJO.

Habop npuHUMIIOB paHXUPYETCS U MOJApa3aeNsieTcs Ha psij OJOKOB, Kax bl
U3 KOTOPBIX BKJIFOUAET HECKOJILKO YPOBHEH COMIACHO MPUOPUTETHBIM HENSIM, POOIeMaM,
3a7a4aM, 0COOCHHOCTSIM BhIPaOOTKH MOAXO0B, aJITOPUTMOB U MEXaHU3MOB PEIICHHUS.

CounasnbHO-NIEAArOrnyeCcKue NPUHUHUIIBI — PETJIAMEHTUPYIOTCS TOCYAapCTBEHHOMN
NOJHUTUKON B oO6macTu mHPopmaTuzanuu chepbl 006pa3oBaHui U BKIIOYAIOT:
CUCTEMHOCTb, HETIPEPBHIBHOCTh, PETUOHAIBHOCTh, HAPOJHOCTh, UCTOPU3M, aAANTUBHOCTD,
JOCTYTHOCTb, OTKPBITOCTh, YHU(PUKALMS, HAYYHOCTb, CTAHAAPTU3ALMS U (PyHIAMEHTAILHOCTb.

[Icuxonornyeckue NpUHUMUIIBI — pa3BUTHE JTMYHOCTH B npouecce AJ1O, BKIo4aroT:
SPrOHOMUYHOCTb, COLIMAIN3ALIMS, PA3BUTUE JIMUHOCTH, MHIMBHUyJIU3aLU U KOMILIEKCHOCTb.

OpraHm3anMOHHO-TEXHOJOTMYECKHE NPUHIUIBI — OTPAXXKalOT 0COOEHHOCTHU
opranm3zaimu uHHoBaIonHoN MOC u TexHomorny mporiecca 00ydeHus (Ha pacctosiaim) B OYy,
BKJIKOYAIOT: 1I€JI€HANIPABIEHHOCTD, YIIPABIIEMOCTh, HA0II0JaEMOCTh U OOpaTHas CBS3b.

Haubonbmmii 3gdext npu pazpadoTke cpeAcTB 00ydeHHs B OCHOBE TPAIUIIMOHHBIX
u apToMatuzupoBaHHbix MOC mocturaercs Koraa MpUHIUIEI PadOTAOT Kak €AuHas CUCTEMA.

Briaensiercs psiji 4aCTHBIX MPUHIMIIOB, XapaKTepHbIX TOJbKO 711 AJ1O, K KOTOpbIM
OTHOCATCS CIEAYIOIIHUE: OTKPBITOCTh, TEPPUTOpPHUANIbHAS pAaCHPEAEIEHHOCTD,
1enecoo0pa3HoOCThb, JIMYHAA WHUIMATHBA U WHTEPAKTUBHOCTH B3aMMOJEHCTBUS,
IPOEKTUPOBAHKE YUCOHO-TI03HABATEIIHHON JICATE/TBHOCTH, CAMOCTOSITEIIBHOCTh (HE3aBUCUMOCTD)
YCBOEHHMS 3HAHMM, aJallTUBHOCTh, KOMINIEKCHOCTh U dKOHOMUYecKas 3Q(eKTUBHOCTb.
Ha ocHOBe crcTeMBI MPUHIIMTIOB PEIaeTCsl KOMIUIEKC OOIINX 1 YacTHBIX 3a1a4 co3manus OC.

B nannoit pabote npeanaraercsi Co3aHue Cpeibl aBTOMATU3UPOBAHHOTO O0YUYEHHUS
co cBoricTBamu ajantanui Ha ocHoBe BIIKM u TKM ns ee ananu3a, oOecrieunBaromnme
noBbleHue 3¢ pexTuBHOCTH HopMuUpoBaHus 3HaHUN 00yyaemoro Ha ocHoBe MOJICO.



32

ABTOMaTI/ISI/IpOBaHHOG O6y‘-I€HI/I€ IMO3BOJIACT MPEAOCTABIIATH I[HCT&HHHOHHBIﬁ A0CTyII

K COBOKYIIHOCTH 06p330BaTCHLHBIX peCcypCoB, npeaAmnmoIaracT UCIIOJb30BaAHHC

CpCacCTB BBIYHCIIUTEIHHOMN TCXHHUKHU, paCCMATPHUBACTCA KaK O6y‘-I€HI/I€ Ha paCCTOAHUUN

H CTPOUTCs Ha OIPCACIICHHBIX TCOPCTUUCCKUX IMOJIOKCHUAX, ITPUHIUIIAX K BUIAX oOecricueHus

(OpraHI/I3aHI/IOHHOC, TCXHOJOIH4€CKOC, TCXHUYCCKOC, MCTOAHNUYCCKOC U I[pyrl/le).

[lepBbIil ypoBeHb 00pa3ylOT COLMANBHO-NEJAarOTUYECKUE MPUHIUIBI —

PETJIAMEHTHPYIOTCS TOCYaPCTBEHHOM MOJIMTUKOM B 00J1aCTH MH(POPMATU3AIMNA 0Opa30BaAHUS:

IOPUHIIUII CHCTEMHOCTH — aHAJIM3 U CUHTE3 KOMIIOHEHTOB CUCTEMBbI 00pa3oBaHus,
obecneunBaromux GopMUpoBaHUE KOMILJIEKCA HAYYHBIX 3HAHUU U d(DPEKTUBHOE
yIpaBJeHUE BCEMH €€ 3BEHbSIMU ISl TIOCTUKEHUS TpeOyeMOro ypOBHs KauecTBa,;
OPUHLHI HEIPEPBIBHOCTU — O00ECleYeHUE LIeJICHANPABICHHOTO MOJTyYEeHU S
¥ COBEPILICHCTBOBAHKS 3HAHWH, YMEHHI 1 HABBIKOB B TEUCHHUE BCEH JKU3HN 00YJaeMbIX,
CO3/1aHH€e YCIOBUH JJIs Iepexo/ia C OAHOTO YPOBHS 00pa30BaHMs Ha JPYroH;
OPUHLUUI TEPPUTOPHAIBHOCTU — yUeT PEruOHaIbHBIX 0COOEHHOCTEH,
B KOTOPHIX (YHKUHUOHUPYIOT YUpPEXKJAEHHUS CUCTEMbl 00pa3oBaHUA:
pacroJioKeHue, HallMOHAJIbHO-3THYeCKHe (aKTOpbl, TUNIBI U ypoBHU OVYy;
OPUHLUI HAPOAHOCTH M UCTOPH3Ma — OPUEHTAIUSI Ha CaMOOBITHOCTh M UCTOPHU3M
B XOJI€ Pa3BUTHUS HALlMOHAIBHOM CUCTEMBI 00pa30BaHuUs, €€ KOPHU U TPAIUIIUY;
NPHUHIMI IEMOKPATH3AIMHI — MPEeIOCTaBIeHUE OTPeOUTEsiIM 00pa3oBaTeIbHbIX YCIyT
Habopa npaB u cB0OOA Npu BeIOOpe pOopMbI U HampaBlieHUS 0Oy4YeHU;

OPUHLUHUI JOCTYNHOCTH — oOecrnmeyeHue oOydaeMblM OTKPBITOTO,
HO MH/IMBUTYJIGHOTO 110 COACPAHUIO U 00beMy J0CTYTa K pa3muHbM pecypcam NOC;
OPUHIMI HAYYHOCTHU U CTAHAAPTHU3ALUU — pa3paboTKa coaepKaHUS
00pa3oBaTeNbHBIX MPOTPAMM aJ€KBATHO COBPEMEHHBIM JOCTH)KEHUAM HAyKHU
1 TpeOOBaHMSM MPEICTABICHHBIM B «[ 0CYapCTBEHHBIX 00pa30BaTEbHbIX CTAHIAPTAXY;

OPUHLMT YHU(PUKALUY — Peau3alis YHUBEPCAIbHBIX U OBICTPO Pa3BEPTHIBAEMBIX
komnoHeHTOB MOC cucrembl AJ1O oTBedaromux COBpEMEHHBIM TPEOOBAHUSM.

BTOpOﬁ YPOBCHDB COCTABIAKT IMCUXOJIOTITHYCCKHUC IIPUHIOUIIBI —

KOMIUIEKCHOE Pa3BHUTHE IMIYHOCTH B MPOIIECCe 00YUeHHs C UCTIONb3oBaHueM TexHosoruid AJ1O:

TPUHIIAIT SPTOHOMUYHOCTH — OPUEHTHPOBATHCS HA YPOBEHBb PAa3BUTHS CIIOCOOHOCTEH,
HNOJICO u YO30 nnsa obecneueHruss KOMPOPTHOCTU U OXPAHBI 30D OB,
NPUHIIUT Pa3BUTHUS JIUYHOCTH — pealu30BaTh KOMIIJIEKC MEPOMPHUATH I
TUTST CO3/IaHMS! YCIIOBHI, OOSCIIeUMBAOIINX (PH3MUYECKOE, ICUXUYECKOE U JIPYTOe PA3BUTHCE;
TPUHIMI COLMATN3AINH — YIUTHIBATh TIOTPEOHOCTH, MHTEPECHI U CBOMCTBA JIMYHOCTH
o0yuaemoro, BEIBIATH (pakTopsl MOC, oka3pIBaloIMe HEraTUBHOE BIMSHHUE Ha HETO;
NPUHLUN UHAUBUIAYATNU3AIMA — OPUEHTUPOBATHCA Ha coBOKynHocTh MOJICO
JUISl TIOBBITIICHUS 3P (HEKTUBHOCTH TIporiecca o0ydeHus npu padbore oOydaeMoro
C cozepkaHreM HH()OPMAIIMOHHBIX PECYPCOB MOCPEACTBOM TpaauunoHHbIX U UT;
HPUHIAI KOMITTIEKCHOCTH — 00E€CTIEYUTh KOMIUIEKCHOCTD Pa3BUTHS JINUHOCTH 32 CYET
UCTIOJIb30BaHMS JOCTIKCHUN CHCTEMBI HayUHBIX 3HAHUH U3 PA3TUUHBIX OTpaciei.
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Tpetuit ypoBeHb 00pa3yroT OPraHU3aIMOHHO-TEXHOJOTUYECKUE IPUHIIUTIBI:

NPUHIINI LEeJICHANPaBIEHHOCTH — OPTaHU30BaTh Ipoliecc (GOPMHUPOBAHUS 3HAHUN
UCXOJSl U3 OCOOEHHOCTEN IeATEIbHOCTU CyOBEKTOB 00yUYEeHHs], CO31aTh yCIOBU S
peanu3anny UX HHTEPECOB, CIIOCOOOB M CTPATETHil TOCTHXKEHUS 1ieNiel 00 yUeHus;
NPUHIMIT YIIPABIsEMOCTH — PEAIM30BaTh BO3ZMOXKHOCTh KOHTPOJIS 32 MPOLECCOM
00y4eHHs B COOTBETCTBUU C OMPEIEICHHBIM 3aKOHOM U aJITOPUTMOM YIPaBIICHUS,
obecrneyuTh BO3MOKHOCTh KBAa3UIMHAMUYECKOTO U3MEPEHUS U OOHOBJICHU S
cocrostHust o0ydaemoro, iodas Y O30 (pesynsratuBHOCTH 00yueHus) 1 MOJICO;
OPUHIMI HAOJII0JaeMOCTH — pa3padoTaTh anmnapaTHble U MPOTpaMMHBIE CPEJICTBA,
obecneunBarpuie ruOKUN U yJOOHBIII MOHUTOPUHT 32 Y4€OHBIM MPOI[ECCOM
U JMHAMUKOW U3MEHEHHUs COCTOsIHUA 00yuaemoro B apTomatuzupoBannoit MOC;
OPUHIUI 00paTHON CBA3M — 00€CIeUYUTh BO3MOKHOCTh aHAJIN3a BBIMOJIHEHHBIX
oreparyii Ha COBOKYITHOCTH ATarioB 00pa30BaTENbHOTO MPOIIECCa MO OMpeAeIeHHON
00pa3oBaTebHON TPACKTOPHUHU U OICHKA UX BIUSHUS Ha moBwimeHue Y O30.

K gacTHBIM IIpUHOUIIAaM OAUCTAHIMIUOHHOTI O O6y‘IGHI/I}I OTHOCATCA CICAYINUEC:

MIPUHIUI OTKPBITOCTH — PEATM30BaTh MPOoIecC (HOPMUPOBAHUS 3HAHUN 00yUaeMbIX
B MOC mocpeacTBOM UCIOJIb30BAHUS aBTOMATHU3UPOBAHHBIX CPEACTB 0OydeHUS,
00€CTIeYNBAIOIINX OTKPBITBIN TOCTYT K COBOKYITHOCTH MH()OPMAIIMOHHBIX PECYPCOB,;
MPUHIUIT TEPPUTOPUATIBHOMN paclpeieIEHHOCTH — COBpeMeHHbIe cuctembl AJ[O
MPENICTABIAIOT co00il pacmpeaeneHHble HHPOPMAIIMOHHBIE CHCTEMBI, COJIEpKaIlie
OaHKV 3HAHUI TI0 MIPEMETHBIM 00JIACTSIM, KOMIIOHEHTBI KOTOPBIX MOTYT PacCIioiaraThCst
B Pa3IMYHBIX MECTaX TJIAHETHI U BBHIMOJHIATH Pa3JUdHbie PYHKIINU U 3371291 ;
MIPUHITAT TEJIECO00Pa3HOCTH — pacimpeHre chepbl MPaKTHYECKOTO HCIIONB30BAHUS
cucteMm AJIO amst penieHrs: pa3IuuHbIX TUJAKTHUYECKUX 33]1a4 C LENbIO MOBBIIICHUS
3¢ dexTuBHOCTH GOPMUPOBAHUS 3HAHUN U PA3BUTHUS JIMUHOCTU 00yYaeMBbIX;
MPUHIUI JTUYHOW WHULIMATUBBI U UHTEPAKTUBHOCTH B3aMMOJICUCTBUSI — CO3/IaHHE
UHTEPGEICOB HOBOTO THIIA W YCIIOBUH TSl TIPOSIBIICHUS IIOCTOSTHHOTO ITO3HABATEIIHHOTO
HHTEepeca obyyaeMbiX, HopMUpPOBaHUE MOTPEOHOCTEN K MOJYUECHUIO 3HAHUM;
MPUHIIKI IPOCKTUPOBAHUS YUECOHO-TT03HABATEILHON JACSITEIBHOCTH — K MPOIECCY
CO3/IaHUsI MOJIENIU MPEenoJaBaHus U €€ MPUMEHEHHE HEOOXOAUMO MOAXOIUTh
KaK K CPEJICTBY CO3HATEJIbHON U aKTUBHOU JIeATeIbHOCTU yuyacTHUKOB AJ[O;
TIPUHLIAIT CAMOCTOSITENTFHOCTH (HE3aBUCUMOCTH) YCBOGHHSI 3HAHUIN — CO3/IAHHE ONMTUMATHHBIX
YCTIOBHIA JTBT CAMOCTOSTTRITHHOTO (HE3ABHCKIMOTO) (hOpMIUPOBAHIST 3HAHHI, YMEHHIH 1 HABBIKOB 00Y9aeMbIM
B KOHTEKCTE WX UCIIOJIB30BaHUs B Oyaymied mpodecCuOHaATbHON AEATEIbHOCTH,
MIPUHIMI 3AANTUBHOCTH — OpraHU3alysl rmpoiecca (opMUPOBAHUSI 3HAHUI 00ydaeMbIX
C UCIOJIb30BaHUEM aJallTUBHBLIX Moaeieil Ha ocHoBe MOJICO u YO3O0:;
MPUHITUIT KOMIUIEKCHOCTH U 9KOHOMHYECKOH 3(PHEKTUBHOCTH — BCECTOPOHHUU
yudeT cnenuduku Bcex KoMmoHeHToB cucteMbl AJIO u TpeboBanuii moTpedurenen
JUJISI TIOBBILIEHUS] PEHTA0ETbHOCTH MPEOCTABICHUS 00pa30BaTEIbHBIX yCIYT.
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24.9man bl pa3eumusa aemomMamu3UPOB8aAaHHEBIX
c pe dc ms u ¢ pe o O 6 y yeH U A
MupoBas npakTHKa UCIOJb30BaHHUSA COBPEMEHHBIX 0oOpa3oBaTtenbHbix UT
B OCHOBE aBTOMaTn3npoBaHHBIX MOC MO3BOMIAET BBIIEIHUTH PSJI ITANIOB B XOJIE MX PAa3BUTHSL.
1% sran (60¢ roasl). Cneyuaruzupogannvie nakemol 00y4AOUWUX NPOCPAMM —
AOC, no3Boasouiue co3napatbh apromatuzupoBanubie Kypcol (KK) B MOC.

B cucremax naHHOro BUIa ONpeeiieHue METOAUKH, cojiepxanus u TuroB OB nenerupyercst
NPEToaBaTeto, a mporecc 00y4YeHHs U OLICHKa ycreBaeMocTH peammsyercs cpencrBamu HOC.
2°% stan (70° roanl). Uumennexmyanvuvie u pazéemenennvie AOC.

B sToT mepuon ocHoOBHBIe ycuiausa tTeopeTukoB AJ[O HanmpaBJeH b
Ha CO3J]aHHUe MoJiesiell 00yUyeHHUs Ha OCHOBE JOCTH)KCHUMN MHKCHEPHUH 3HAHUM.
AKTUBHO pa3BUBAKTCSA MOAXOJbBl U METOJBl MPEACTABICHUS 3HAHUM,
pa3zpaboTaHHBE B 00MaCTU MCKYCCTBEHHOTO HMHTENJNEKTA.
B 3HaunTenbHON Mepe pa3BUBAIOTCS MOJIEIU MPEICTABICHNs 3HAHUHM, BEIOOP U CO3aHUE
KOTOPBIX CBSI3BIBAIOT C MPOOJIEMATHKON cOOpa U CTPYKTYPUPOBaHHUS y4eOHOTO MaTepHaia,
a Tak)ke ONTHMHU3AIMEel OpraHU3aIlMi TEXHOJOTHYECKOTO mpoiecca oO0ydeHus.
OnHa 13 OCHOBHBIX 33/1a4 IUJAKTUYECKOTO IIPOrPaMMHUPOBAHUS — CUHTE3 1IEJICHAIIPABIICHHOM
CHCTEeMBI ONITUMAJbHOTO YHpaBJICHUS YUYCOHBIMH ONMEpalusiMU, MPU BBITOJIHEHHU U
KOTOPBIX COCTOSSHHE 3HAHWN U YMEHUUN 00ydyaeMoro MpuOJHKAETCI K TPEOyeMBbIM.
B HacTtossimee BpeMss COXpaHSAETCSI aKTYaJlbHOCTb PEHICHU A
NEPEUYUCICHHBIX MPOOJeM MHOTHMHU CHENUAJIUCTAMHU (dKCIEepTaMu).

3"% s51tanm (80° roawl). Pazeumue unienepuu 3HAaAHUIU

U uUHcmpymeunmaarvHusx cpedcmeé co30anusas AOC.
[IpoBoasiTcsa rny0oOKHMEe HaydYHBIC UCCIEJOBaHUSI B psage obmacTeu:
MOJAENIUPOBAaHUE pacCyXJIeHUNU U 00bsicHeHU# ans peanuszauuu AOC,
pa3paboTKa UHTEIIEKTYaIbHBIX TEXHOJIOTHI CTPYKTYPUPOBAHUS U MPEACTABICHHS 3HAHUN
10 TPEIMETHBIM 00J1aCTAM, CO3/IaHHE CTpaTeruil 00yueHus u MetooB oreHku Y O30.
HaGmonaercst TeHaeHIMS K pa3paboTKe ¥ BHEAPESHUIO HHTETPUPOBAHHBIX 00Pa30BaTeIbHBIX CPET],
MTO3BOJISIFOIIMX HUCIIOJIB30BaTh HH(OPMAIIMOHHBIC PECYPCHI C PA3HOTUITHOW MH(pOpManuei
(TEKCTBI, ay/IMO-3aIMCH, CXEMbI U H300PKEHIMS ), BKITFOUAIOIINX AaHATUTUYECKIE U UMUTAIMOHHBIC
MOJIEITA H3y9aeMBIX OOBEKTOB U TiporieccoB, b1 1 SKCriepTHRIX 3HAHWH, CHCTEMbI UMUTAITHOHHOTO
MOJICITUPOBAHUS 1 TIOJIIEP>KKU TIPHHSITHSI PEIICHHIA, TIO3BOJISFOIIIIE BHITOHSATE PA3HBIC PACUETHI
Hay4Hble, MH)XEHEPHO-TEXHUYECKHNE, DKOHOMHUYECKUE, MEAUIIMHCKNE U JAPYTHE.

PazBuBarotcs paboThl B 0051aCTH NCHUXO(U3HOTIOIUH BOCTIPUSTHS, KOTHUTUBHOM TICUXOJIOTHA
Y TIPUKJIATHOM JIMHTBUCTUKH, KOTHUTUBHON KOMITBIOTEPHOU TpayKy U MpeCTaBICHHS 3HAHHIA.
KoMnproTepHass aHUMalMd B 00yJamMUX MPOoTrpaMMax CIIOCOOCTBYET Pa3BUTH IO
KOHBEPTEHTHBIX U JUBEPTEHTHBIX UHTEIUIEKTYAJIbHBIX CIOCOOHOCTEN, MOCKOIBKY
AKTUBU3UPYET aCCOIMATUBHOE, MIIOCKOCTHOE U 00bEMHOE MBIIIJIEHUE, CEJIEKTUBHOCTh
npoliecca KOTHUTUBHOW aKTUBHOCTH TICHXHUKH, YTO TIO3BOJISIET BHEIPSTH METO/Ibl KOPPEKITUH.

4 yran (90° romwl). Tosenenue xkomnviomepos u AOC 108020 NOKONIEHUS, ONMOBOTIOKOHHBIX
KAaHATIOB CE513U, BHEOpEHUe U PA3BUIMUE M) IbIMUMEOU, 2UNEPMEOUA U KOMMYHUKAYUOHHBIX IEXHONIOSULL.
N3meHeHwst B COBPEMEHHOM apXUTEKTYpe MH(POPMAIOHHBIX CHCTEM U TEXHOJIOTHSIX PeaTH3allin
hardware, software and brainware nmo3sosstot peanu3zoBatb AOC HOBOTO MOKOJICHUS.
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2.5. OcobeHHOCMU op2aHuU3ayuu UH¢hopMayUuoHHO-ob6pa3oeamersibHOU
cpedbl asmomMamu3upoeaHHO20 0b6yYeHUs1 Ha paccmosTHUU

Ocobennoctu crpyktypbl MOC TecHO cBsizanbl ¢ ypoBHeM OVY4 B cucteme 00pa3oBaHus,
COOTBETCTBUEM €r0 OPraHU3AIMOHHOT0, TEXHUYECKOT'0 U METOJAUYECKOT0 oO0ecreyeHus
Pa3HOPOIHBIM MEXAYHAPOJHBIM CTaHIAPTaM U Pa3IUYHBIM COBPEMEHHBIM TPEOOBAHUIM
OpraHoOB perIaMEHTHPYIOIIUX PA3BUTHE CHCTEMbI 00pa30BaHMsI FTOCY1apCTBA UM PETHOHA.

CeroaHst Ha0JII01al0TCS MPOLIECCH MHTETPAIlMN MEXKIyHAPOIHBIX U PETHOHAIBHBIX
uHpopMaIMoHHBIX cpell OYY HanpaBiieHHbIE HAa CO3IAHKE €IHOTO 00Pa30BATEIbHOIO MPOCTPAHCTBA,
KOTOpOE 00eCeUrBaET JOCTYII MOJIb30BaTENe K COBOKYITHOCTH MH(OPMAIIOHHBIX PECYPCOB
¥ TI03BOJISIET OKa3bIBaTh Nu(pPepeHIInpOBaHHBII Ha0Op 00pa30BaATEIBHBIX yCIYT.

O06o061enHas Tomosoruueckas crpykrypa eaunoit MOC cucremsr AJIO (puc. 2.1)
CBsI3aHa ¢ OCOOCHHOCTSIMU OpraHU3alui U QYHKIIMOHUPOBaHUS ompeaeraeHHbx OYu
Pa3IMYHOrO THITA HE3aBUCUMO OT UX IOJIOKEHUsS B cHcTeMe oOpa3oBanus (Tadu. 2.1).

Tabmuma 2.1
Buabl, popmbl yuacTusi 4 XapakTepHble NPU3HAKHU YUpeKIeHu
No HaumeHnoBanue Onucanue

Easosoe OVu, ocylecTBISIFOIIEe MPOoIecC 00yUYeHUsI (Ha PaCCTOSHHH)
0 CBOMM Y4eOHBIM MJIaHaM UM pabodyuM NmporpamMmaM

o0Opa3oBaTebHOE
1 . WJIA OTACAbHBIM y4eOHBIM KypcaM (mporpaMmam)
' yip C BBIJIaYeH IOKyMeHTa 00 00pa30BaHUU OT CBOETO UMEHH,

VI LEHTP 00ydeHUs
(BOYi) UMerIlee NOTeHIMAIbHYI0 BO3MOXHOCTbh CO3JaHUS

1

) ONpPENETEHHOTO BUPTYaAJbHOTO NPEJCTABUTEIbCTBA
Pernonansnoe OVyu, umeromee ceprudukar PII unu PYI BOY
MPEICTABUTEIHCTBO | U CEPTUGUIMUPOBAHHBIX UM NpemnoagaBaTene-
2. BOYVY (PITj) KOHCYJIbTAHTOB (ThIOTOPOB), TEXHUUYECKUN NepcoHaln,
WM Y4eOHBIN IIEHTp | OpraHu3ytoniee y4eOHblil mpoiecc Mo ero MeToauKam,
(PY1) BblJaBasi JOKYMEHT 00 0Opa30BaHUU OT €r0 UMEHH
Opranuszanus, umeromas ceptuduxkar TIIJ BOVY,
. | obecreuynBaromas moTpeOUTENsIM 00pa30BaATEIBHBIX yCIyT

TeppuropuanbHbIi
TYHKT T0CTYITa BO3MOYKHOCTh OOYYEHHUSI Ha PACCTOSIHUM MOCPEICTBOM J0CTYIa
3. Y Y K HHQOpPMAIMOHHBIM pecypcaM depe3 ceThb “Internet”,

K MH(pOpMAIIMOHHBIM

HO HE BBIMOJIHSIONIAS HUKAKUX 00pa30BaTeNbHBIX (DYHKIIHA.
Ponp TI1/] BOOJHE MOXKET BBITOJIHATH OMOIMOTEKA HIIH IITIKOJIA
¢ kimaccamu [19BM 1 Bo3MokHOCTBIO JTocTyna K cetu “‘Internet”

pecypcam (TTI;;)

Opranuzanusi, o0ecreqnBaroas KOHCYJIbTAIIMOHHbIE YCITyTH
M0 NOTEHUHUAJIbHOMY HCIIOJIb30BAHHUIO AllIapaTHOTO
u nporpammuoro obecneuenuss MOC cuctemsr AJ1O.

KoncanTuHrosslii . .
4, werrp (K1) 3aHnMaeTcsl BHEAPEHUEM HOBBIX TEXHOJIOTUH, pean3aiuei
|

p ! ¥ TECTUPOBAHHUEM MPOTPAMMHOTO 00ECIICUCHUsI, Pa3BUTHEM
u pacmupenuem peruoHanbHbix MOC, (mepe)noaroTroBKon
TEXHUUECKOIO TIEPCOHAIA, SKCIUTYaTHPYOLLIETO pactpererieHHyto IOC
BupryanbHoe [Iporpammusiii komiuieke B MOC obGecnieunBaromei muKJ
00y4eHUsI Ha PACCTOSTHHN KIMOHUPYIOIINIA TSl peaTn3alin

5. | IpeACTaBUTEIBCTBO i P > Gyn yI0 p
(BII;) BO3MOXHOCTH JOCTyNa K HHPOPMAIIMOHHBIM pecypcam

ij

u yciryram bBOY v ero nipencraBurensctBa nocpeactsom MKT
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1. AKEHki; =/« MO "AKER", v\

+HIL; /- BtyaHo-HccnenoBarempekuii OHTp;
BHMU LI — BupTyansaeit HPLL v )
B i —I()BI/IpT.) npencraRuteseTho HILL:
I j— (BUPT.) KOH 11 LIGKTP), !

- . BQY\i— 6azoBoe oOpa3osare

4 (B)PY1Lki— (BUpPT.) perHOHATEHE

g ij — (BUPT.) pCIU 1

L kij'— PETIOHATHHBIA BUPTYTHHRINA

“\PervioH i’ BHPTYaJIbHOE) IIPEJICTaBATENHCTBD
N b — (BUPT.) KOHCYJIbTALIMOHH kI

~ K — mapekc crpaHbl, | — HHIEKC PETHOHA, | — MHAEKC 00JIaCTH;
K — xonmm4gecTBo cTpaH, | — KOJIMYECTBO PErMOHOB, J — KOIMYECTBO 00JIacTei.

Pucynok 2.1. Tononoruueckas cxema HHTErpUPOBAHHOTIO MEKTYHAPOIHOTO HAyYHOI'O KJIacTepa
(Hay4IHO-HCCIIeIOBATENBCKUE IICHTPHI U HH(POPMAIIMOHHBIE IIEHTPHI
aBTOMATH3MPOBAHHOTO 00yYeHHs (Ha PACCTOSIHUN) B HECKOJIBKHUX Te0rpapuueckuX pernoHax):

Ha puMepe HHPOPMaIMOHHO-00pa3oBarenbHOi 1 HayuHoU cpenbl «[MO "AKEH"»
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Oco0eHHOCTH OpraHU3alMOHHON CTPYKTYphl onpeneneHHoro OYu 3aBucst
OT €ro YPOBHS B CHCTeMe 00pa30BaHusL, TPO(UIIS IOITOTABIMBAEMBIX CICIIHATUCTOB (JKCIIEPTOB)
1 Habopa mpeaoCTaBIsIEMBIX 00Pa30BaTENbHBIX YCIYT KOHTUHTEHTY MOTPEOUT enei.

Opranu3zaunuoHHas CTpPyYKTypa onpeneireHHoro 6azosoro OVy
(ero permoHajJbHOrO NMPEACTABUTEIbCTBA) BKIKOYAET COBOKYIIHOCTh MTOJpa3aeieHUu
KOBapHaHTHO HalpaBJCHUSIM 00pa3oBaTeabHOM AesaTeabHOCTH (puc. 2.2),
KOTOpbIE 00ECIEYNBAIOT MOAJIEPKKY TPAAUIIMOHHBIX (popM 00yueHus (Ha pacCTOSHUM),
a TaKXke MPeJOoCTaBIsOT AU HepeHIPOBAHHOMY Pa3HOPOJHOMY KOHTHHI€HTY 00y4aeMbIX
NOTEHLMATBHYIO BO3MOXHOCTh BOCIIOJIb30BaThCS pa3InUHbIMU yciyramu cuctembl AJO.

AnMuHUCTpaTUBHAS - Oren ces3eii ¢ OOLIECTBEHHOCTHIO

nojacucrema (peKropar) (cexperapuar)
|
V4eHpIi duHaHCcoBas IToacucrema Otnen
COBET IoJCUCTEMa pa3BUTHS aBTOMATH3aINMH
= 1
I = g 4 E =l & 2
< o ) S| o ] o T = ®
S 5 2| &z = | & = T 2 Ell 5 c &l =g £ &
2 ofl x|l &2 =l & & =[] o &l &=|| 2 T|| = 2|l 5 5
s=llz 8|l 5¢8 Z|l & & S[lS5Ell€Ell 85| c=||EE| 8%
s 2zl 5 8 N === ol 2 2| & Bl 5 = i
o o 59 < 3] = R C O R = o S0 g ¥ Q )
o gl Ecll5&lle el g =g S = S S gl =2l 5 &
=zl cgll SElloE2<=|CC||EE =Z|58| 228228
o E 2l =3 s © 5 Sl = el gl =& 2 E 85 g B
3 = 2|l & X 2l 5 = HEI = = =l = Efl & S
5] ~ ) E g o = o 2
O =5 O = = = O o = = S S O =
; = &l © 5 X all g Zll g 3
O K O = [l © o a
\ \ \ | | \ \ | |
) 1
on = Q
= o) A @
ol| =
ml|| o 55 = s @ g2l 5 o 5| =
22|22z E8||2_||5¢E SR 2 2|2 ¢
E o Z a g < S g e X /0 A O Z 2
s 22 elld &l sl xS TZ 0 & |l o 5
= all EF|| 5o E & e = g =l 2 % ] 5 =
s || =2 88 = 2| g = o 8 S E|| &=
2 3llee|legl]l 88 ~ = 3 2 Eall 25
o 2|3 sl F B = SIS s E|| 5 5 o = 0'Q
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Sl=Tgg| 28] |cgs @ 5|5
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Pucynok 2.2. CTpykTypHO-(QYyHKIIMOHAIbHAS CXeMa
0a30BOro 00pa30BaTEIBHOTO YUPEXKIECHUS WM €r0 BUPTYaJIbHOIO MPEICTABUTEILCTBA
OTaen acnupaHTypsl U JOKTOPAHTYPBI — OCYIIECTBIISIET BEJIEHUE JIe] aCIUPAHTOB
U COMCKaTeNel KeNauX MOJYyUYUTh YUeHbIe CTENEHN KaHAu1aTa U JOKTOpa HayK.
NH}opMalmoHHO-aHATMTUYECKUI LEHTP OCYLIECTBISIET COOp CTaTUCTUYECKUX JAHHBIX
s ananusa 3¢ppextuBHocTH QyHKIIMOHUpOoBaHU MOC, BBISABISET 3aBUCUMOCTH
Y IPOBOJUT aHAJIM3 CIpOca U NPEJI0KEHUS Ha phIHKE 00pa30BaTENbHBIX YCIYT.
OTtnen pa3paboTKH IPOTPaMMHOTO oOecreueHus: — pa3padaTblBaeT apXUTEKTYPY
U OTJa)XXUBaeT mporpaMMHuyto peanusanuio komnoHeHToB MOC cuctemsr AJ1O.
OTtaen BHEpEHUS U COMPOBOXKJIEHUSI — 00ECIIEYNBAET MHTErPALIMIO IPOrPAMMHOM
peanuszanun koMmnoHeHToB MOC cuctembr AJIO u 0CyIIEeCTBISIET UX COIMPOBOKICHHUE
B TEUECHHUE KU3HEHHOT'O 1IMKJIa MPOrPaMMHOT0 MPOAYKTa, peanuzyromniero komrnoneHt MOC.
OnekTpoHHas OMOIMOTEKAa — CONEPKUT HAOOp MHPOPMALTMOHHBIX PECYPCOB.



38

2.5.1. OTnuunTenbHble 0COO6EHHOCTN MH(pOPMaALMOHHO-OOpa3oBaTesfibHOMU
cpeAbl CAUCTEMbl aBTOMATU3UPOBAHHOIO oby4yeHun

OtnuuurensHbiMu ocoOeHHocTsIMU MOC cuctembl AJIO BBICTYNAOT CIAEAYIONIHE:
e mporecc popmupoBaHus 3HaHUI 00yuaembix nporcxoauT B MOC cucremsr AJ]O,
noJIepKKa (PYHKIIMOHUPOBAHUS KOTOPON TOCTUTaeTCsl OCPEACTBOM Pa3IUUHBIX
cpeacTB o0yueHust (KOMIOHEHTOB), peaJu3yUIUX ONpeleieHHbIe PYyHKINY,
® KOMMYHHMKAaTHBHAas OTPAaHHMYCHHOCTH B CHIy OIOCPEIOBAHHOCTH AYILIEKCHOT O
MH(POPMAIMOHHOTO B3aUMOJICHCTBHSI MEXTY CyObEKTaMK OOYUEHHSI M CPEZICTBAMU 00y UICHYIS;
e HeoOxoaumocTh moaaepkku APM Bcex cyorexktoB MOC B paboTocrocoOHOM
COCTOSTHUM (TEXHUYIECKOE 0OCTy>KUBaHKE aIlliapaTHOrO U MPOrPaMMHOTO 00ECTICUCHHS);
® HEOJHOPOIHBI KOHTUHTEHT IMOJIb30BaTENIEH C Pa3IUYHBIM YPOBHEM BIIAJCHUS
MPOrpaMMHBIMU CPEACTBAMH BBIUUCIUTENBHON TEXHUKH, UcToNib3yeMmbiMu B 1OC
U pealin30BaHHBIMM C MCIIOJIb30BAHUEM COBpPEMEHHBIX nocTtuxeHud MKT;
® IMPOKas HOMEHKJIATypa U Ha3HAYEHHE arapaTHOTO U MIPOTPaMMHOTO 00eCTICUeHH,
obecrieunBaroiero (PyHKIMOHUPOBAHUE PA3HOPOAHBIX KOMIIOHEHTOB cuctemMbl AJ1O;
e cCylnlecTBEHHOe yBeiaudyeHue koiuuectBa cyobektoB MOC oOycnaBiauBaer
BBICOKYIO Harpy3Ky Ha cooTBeTcTByIomue APM 1 TOKaIbHYIO BEIYHCIUTENBHYIO CETh.
CoBpemennoe coctoasnue MKT npenpsiBasger HOBbIEe TpeOOBaHUSA
K 00pazoBaTesIbHBIM TEXHOJIOTUSIM, COACPKaHUIO Y4eOHBIX KYPCOB U CPEACTBAM aBTOMAaTH3AIMU
MPOIECCOB COMYyTCTBYIOMIUX AEATCIBHOCTH pa3HOpOoAHbIX OYd pa3HOTO YPOBHS.
Bormpoc npeaBaputenbHON MTOT0TOBKY, IEPETOATOTOBKH U MOBBIIIICHHS KBATH(DUKAIIT
00cITyKMBarOUIEro NepcoHasia, B YaCTHOCTH KypaTOPOB 3aHATUM B yueOHBIX Ipynmax
U KOMIOBIOTEPHBIX KJlaccaX TpeOyeT pa3BUTHUS HaBBIKOB BiajeHus [I19BM
JUTSL ICTIOJIB30BAHHUS MUHUMAJIBHO HEOOXOJUMOT0 Habopa MporpaMMHOTO 00€CIIeYeHHUS
JOCTATOYHOTO JIS MOAJAEPKKH OMpPEAEIIEHHOTO 00pa3oBaTelbHOTO Mpolecca,
a Taroke odecrieyeHrne (HOPMHUPOBAHKS ITUYECKIX HOPM HEOOXOMMBIX IS HOPMAJIbHOM paboThI
B JIOKQ/TBHBIX U ITI00QTHHBIX BHIMUCIUTEHHBIX CETSIX aJIEKBATHO YPOBHIO MH(OPMAIIIOHHOM KYJIETYPBL.
O6yuaemoro TpebyeTcsi HOATOTOBUThH K OBJIAJEHUI0 COBPEMEHHBIMH CPEACTBAMU
00paboTku nHGOpMALHH, OBICTPOMY BOCTIPHATHIO OOJBIINX 00HEMOB HHPOPMALIHH
AJIeKBATHO MH/IMBU/TyaTbHBIM OCOOCHHOCTSIM BOCTIPHSITHSL, OOPaOOTKY 1 TMIOHMMAHMS €€ COICPKaHHUsI.
Jlannas mpoOiaemMaTuka HakJIaJgbIBaeT ONpee/ICHHbIE OTPAHUYECHHS K OpTraHu3aluu
U TeXHOJIOTHH Ipollecca 00yueHHus B ayJUTOpUU 00opyaoBaHHoOM cpenctBamu UT.
NHHOBaLIMOHHBIE MOAXO0IBI OPUEHTUPOBAHBI HA opranu3annto APM Ha ocHOBe
TEXHOJIOTMI MH/IMBUTy ATbHO-OPUEHTUPOBAHHOTO OOYUEHHS U TIPEIIIONIAratoT paboTy MONb30BaTeNei
pa3HbIX KaTEeropui aJleKBaTHO YCJIOBHUSAM, LIEJISIM U pellaeMblM UMU 3ajJadyaM.
APM HNOC AJ1O (puc. 2.3) obecrieunBaroT pabOTy MOJIb30BaTe/Iei Pa3IMIHbIX KATErOpHiA,
BBICTYMAIONINX aJMUHUCTPATUBHBIM H 00CITYXHBAIOIUM IMEPCOHAIOM, a TaKXKe
noTpeOuTeNIIMU 00pa30BaTENbHBIX YCIYT: COTPYIHUKN PEKTOpaTa, JeKaHAaTOB U Kadeap;
YUTATENN SIEKTPOHHOU OMOIMOTEKH; MpenoaaBareian; odydyaeMble 1 aOUTYPUCHTHI.
Kaxnoe APM coaepxut [I9BM u Habop nporpamMmHoro odecrieueHus Ajisi paboThl.
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Pucynok 2.3. Tunoas cxema B3auMOAEHCTBUSL HHPOPMALIMOHHOTO LIEHTpa
00pa30BaTENbHOTO YUPEXKICHHUS 1 aBTOMAaTH3UPOBAHHBIX PaO0OUYMX MECT CyOBEKTOB O0YyUCHUS
Tepputopuansao pacnpeneneaabie APM cyowektoB MOC AJIO B3auMoAeHCTBYIOT
C onpeIeNieHHbIM MH(GOPMAITMOHHBIM 1IeHTpoM OYd TIoCpeICTBOM MCTIONB30BaHusI ceTH “‘Internet”.
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Tunosas MOC onpenenennoro OVYu Bkiaouyaer MHOKecTBO APM (puc. 2.4).
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Pucynok 2.4. ABToMaTH3MpOBaHHBIE pabovne MecTa CyOBEeKTOB MHPOPMAITMOHHON CPEIbI

00pa30BaTENbHOTO YUPEHKIACHHUS
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Okcmuyartanus pa3Hsix APM cy6bektoB MOC ucnonb3yomux pa3indHbIe

dABTOMATHU3HUPOBAHHBLIC CPCIACTBA O6y‘{eHI/IH HHUIMUPYCT BOSHUKHOBCHHUC PsAa HpO6JICM:

1.

Hanuuue JIBC oOycnaBnuBaeT BO3BHUKHOBEHHUE Psijia JOCTOUHCTB, HETOCTATKOB

)51 OI‘paHI/I‘{eHI/Iﬁ npu nepeaavdc ayano-Buaco I/IH(bOpMaI_II/II/I pPa3JIu4YHOr0 THUIIA.

MO3BOJIIET COBMECTHO McNOJb30BaTh pecypchl JIBC Ha Heckonbkux APM
CO cpeICTBaMK OOYUEeHHS JYIS IEMOHCTpaIMi Habopa (PyHKIMI KaKoH-TMO0 TpOrpaMmel,
peanu3yeT AMCTAHIIMOHHYIO BO3MOXKHOCTh OKa3aHUs NMEPCOHATbHBIA MOMOIIN
CO CTOPOHBI THIOTOPA, UCKITIOYAET HEOOXOIUMOCTh MEepexo/ia MPerno1aBaTes
Ha APM oOydaemoro 1 Bbl1aqy 00BSICHEHHS! 00y4aeMOMY HEIOCPEICTBEHHO Ha ero APM,;
obecrieunBaeT mnepenady n300paxxeHusl ¢ IKpaHa MPEToaBaTesiss Ha MOHUTOPHI
00y4aeMbIX, IMO3BOJISISI TPEABSBIISITE MaTepUall C UCIOJIb30BAHINEM KOMITBIOTEpa
¥ OCYIIECTBIIATH AEMOHCTpAIHIO pHu padote ¢ mporpammami (“NetOp School”);
TPaHCAIHSA COAEPKUMOTo 3kpaHa APM obydaeMoro Ha 3KpaH KOMIIbIOTEpaA
npernojaBaTess ¢ BO3MOXHOCTHIO YIaJ€HHOTO YIpaBJIe€HUS MOCPEICTBOM
KJIaBUATYPbl ¥ MaHHITYJIATOPOB, MO3BOJISIS TIPETIOABATENIO PA00TATh HHANBUYTEHO
C KaxJIbpIM 00yuaeMbIM, He Tokuaas ceoero APM (“Remote Admnistrator”™).

OnepaunoHHbIE CUCTEMBI JJIsl pealu3alUu CPebl IPOTPAMMHOI0 OKPYKEHUS,

obecreurBaroIeil BHIMIOJHEHHE TPOTPAMM I0JIb30BaTENIeH pa3TuYHbIX KaTeTOPUA:

cereBble onepannonnsie cucremsl (“Microsoft Windows 2000 Server” u “Linux™) —
KOMIUIEKC KOH(DUTYpUPYEeMOTO MPOTrpaMMHOTO O00ECIIEYEHUSI MO3BOISIONIETO
peanu3oBaTh HHPOpPMAIIMOHHBINA 00MeH Mex 1y APM monb3oBareneil u 0d6ecrneunThb
noctyn k pecypcam JIBC nocpenctBoM pa3Hoil anmapaTypsbl epeiadun 1aHHbIX;
OIepalMOHHbIE CHCTEMBI TS peaym3aimu (aiinosbix cepepos (“Microsoft Windows 2000
Advanced Server / 2003 Server’) — pa3HOBHUIHOCTb CETEBBIX OINEPAIIMOHHBIX CHCTEM
TPETyCMATPUBAIOIIUX OATAHCHPOBKY CETEBOM HArPY3KH U pacripe/IeTIeHHBIX TPaH3aKIIUA
MHUIUUPOBAaHHBIX APM KOHEUHBIX Mojb30BaTeNel BXoasmux B ganHyto JIBC,
BITOCJICJICTBUH MOJICKAITUX 00pabOTKe MPOrpaMMHBIM 00eCTIeYeHUEM CepBepa;
OlepaMoOHHbIe cuCcTeMbI peanbHoro BpemeHHu (“QNX” u “Unix’) — komIuiekc
nporpaMMHOTO obOecredueHus yaoBieTBopsAwmero ctranaapry “POSIX”,
YCTAHOBJICHHOTO Ha OMPECICHHOM KOMITBIOTEpE JIJIS peaIM3allii BHITIOJTHCHUS
TPOTPAMMHOTO O0SCTICYEHHSI TTOJTB30BATENTS B PEKIME KECTKOTO M MSTKOTO PEATTHOTO BpEMEHH,

crielMaIbHBIE oreparMoHHbIe crcteMsl (“Motorola” u “B&R’) — nporpammHoe odecrieueHie,
MpeTHa3HAYCHHOE TSl YCTAHOBKU HA KOHTPOJUIEPHI, OTIEPUPYIONINE 110 MPUHITUITY
CYNEPBHU30PHOTO, PACIIPEACIICHHOTO 1 JIOKAIBHOTO YIIPaBJICHHS (PEeryJIUpOBaHHS ),
BBINOJHSS (YHKIIMM MOHUTOPUHTA U 0OpaOOTKM TaHHBIX MOJYYEHHBIX MO KaHaTy
nepenauu uHGOPMaIK TIOCPEICTBOM JAaTYUKOB, MHTEP(HEICOB U CETEBBIX Al TePOB,;

OTepaIlMOHHBIE CHCTEMBI JUISl MHPOKOT0 Kpyra mosib3oBateneit (“Microsoft
Windows 2000 / XP / Vista”’) — uHTerprupoBaHHas COBOKYITHOCTh IIPOrPAMMHBIX MOJTYJICH
(HeBBITPYIKAEMbIC M BBITPYKaeMbIe KOMIIOHEHTHI Spa), MOIJACPKUBAIOMIAS
TIEPHO]T UCTTOJTHCHHSI IIPOTPAMMHOTO 00CCTICUCHHMS IS OOBIYHBIX TOJIb30BATEIICH.
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O06o0n0uku U GaloBble MEHEIXKEPHI A pa3JIUYHBIX ONEPAIMOHHBIX CUCTEM !
e 000JI0YKH ONEpAlMOHHBIX CHCTEM ¢ KOMaHIHBIM HHTEp(elicoM MOoab30BaTeN

(“Symantec Norton Commander”, “Volkov Commander”, “DOS Navigator” u “Far”);
e MeHeKephl (aloBOW CHUCTEMBI ONMEPAIMOHHBIX CUCTEM C rpadUIeCKUuM

uHTepdeiicom mompzoarens (“Windows Commander” u “Total Commander”).
[IporpamMmHOe 0OecrieueHHe MPUKIIHOTO Ha3HAYCHHS, [IPETHAZHAYCHHOE VTS PEIICHUSI
JOTIOTHUTENIBHBIX 33/1a4 TMOJb30BaTeNel U CEPBUCHOTO O0CTYKMBAaHUS CUCT EMBI:
® [aKeThl NPUKIAJTHBIX MPOTPAMM JUIsI aBTOMAaTU3alUN JOKYMEHT0000pOTa;
TEKCTOBBE pegaktopse (“Microsoft Word”),;
CHCTEMBl 3IEeKTpOHHBX Tabnun (“Microsoft Excel”);
cuctemb ynpaBiaenus bJI (“Microsoft Access”);
KOHCTPYKTOpHl npesentanuin (“Microsoft Power Point”);
UHTETpHpOBaHHBIEe n3aaTenbckue cuctemsl (“Microsoft Publisher™);

o O O O O

MOYTOBBIC CUCTEMBI JOCTAaBKH 3JIeKTPpOHHBIX ntuceM (“Microsoft Outlook™);
UHTErpUpOBaHHbIC cpebl pazpadotku Web-pecypcos (“Microsoft Front Page”);
e [aKeThl MPUKJIAIHBIX MPOTPAMM JJIsI aBTOMAaTU3UPOBAHHOI'O IIEPEBO/Ia TEKCTa,;
O KOMIOJEKCHBIC CHCTEMBl mepeBoga Tekcrta (“Prompt”);
O CHCTEMBl aBTOMAaTH3allMu mepeBoga Tekcrta (“Socrat”);
o snekTpoHHbIe ciaoBapu (“Translate It” u “Lingvo Dictionary”);
o cucreMsl nepeBona nHpopmarmoHHbix Web-pecypcos («<OPDO» u “Prompt”);
e [MaKeThl MPHUKIAJHBIX MPOTPaAMM IS aBTOMAaTH3aIlMH KOHCTPYUPOBAHUS,
MaTEMaTHYECKOTO MOJICTUPOBAHUS, MATEMAaTUICCKUX M HH)KEHEPHBIX PacieToB;
O CHCTEMa aBTOMAaTHU3aIlMHU MPOIlecca MPOCKTUPOBAHUS U Pa3pabOTKU YepTexe i
CIIOXKHBIX MHKEHEPHBIX 00BEKTOB U coopykeruii (“Mathsoft Autocad / Archicad™);
cHCcTeMa MOAIEPIKKH aHAIMTHYECKU-YMCIeHHBIX pacueToB (“Mathsoft Mathcad™);
HakeThl I MOJICTMPOBAHUS U HH)KeHEepHBIX pacyeToB (“Mathsoft Mathlab™);
HaKeThl I MaTeMaTHYeCKOi 00pabOTKH armoCTepuOpHbIX qaHHBIX (“SPSS”);

o O O O

rpadguueckrue nakeTbl GOPMUPOBAHUA U300PAKEHUI C UCIOIB30BAHUEM
TEXHOJIOTHiA PacTpoBOit 1 BekTopHO# rpaduku (“Adobe Photoshop” u “Corel Draw™);
® MakeThl MPUKJIAJHBIX MPOTpaMM JIJs aBTOMAaTH3alUK HMpoLecca
CO3/IaHUS MyJbTHMEIHUA POJUKOB U 00pabOTKHU ayIHMO- U BUIECO-TIOTOKOB;

o ayauo- u Buaeco-penaktopsl (“Sonic Sound Forge” u “Adobe Premier”);

O MpOTpaMMHBIC CpEabl g pa3pabOTKH JUHAMHUYCCKUX M300pakeHUU
(“Macromedia Dreamwaver” u “Macromedia Flash”);

e MakeTh NpPHUKAAAHBIX HNpOrpaMM JOJs CKaHUPOBAHUSI
YyPOBHS O0€30MaCHOCTHU MHPOPMANMUOHHBIX CHUCTEM,

o ckaHephsl ypoBHs Oe3zomacuoctu (“Shadow Security Scanner”,
“NetQ Security Analyzer” u “McAfee Sniffer Reporter”);
ceTeBbie ckaHephl Oe3omacHocTu (“Retina Network Security Scanner”);
cpeacTBa 0oprObI co ctamoM (“Spam Reporter” u “McAfee Spam Killer”);
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MaKEThl NPUKIAAHBX ODporpamMmM OJIi1 obecnedyeHHus
HHPOpMAIMOHHON 6€30MaCHOCTH M CHUXEHHUS BUPYCHOM OMAaCHOCTH;
O KOMIIJIeKCHBIe cucTeMbl 0e3omacHocTu (“Zone Alarm Security Suite”,
“Trend Micro PC-Cillin”, “McAfee Internet Security” u “F-Secure Internet Security™);
ceteBble 3kpansl (“Outpost Firewall Pro”, “Zone Alarm Pro” u “Symantec Firewall”);
nporpaMMHoe obecneyeHue Al KpUNTorpauyeckoro KOJUpPOBaHUS
(“Encryption Plus Folder”, “F-Secure File Crypt” u “Encryption Plus Hard Disc”);
o antuBupycHbie mporpammsl (“Kaspersky Antivirus” u “Norton Antivirus”).

5. Ilaketsl CCPBUCHBIX IIPpOrpaMM MU YTHIHWUT NPCAHAZHAYCHHBIX IJId ONITUMHU3AllUHU

ONEepalMOHHON CHUCTEMBI U (DaliJIOBOM CUCTEMBI, a TAK)KE OOCITYKUBAHUS KOMIIbIOTEPA:

IMMaKCThl CCPBUCHLIX IIPOI'paMM, IMPEIHAZSHAYCHHBIC IJIA 06CJ'IY)KI/IBaHI/IH 1 JNarHOCTUKU
anmapaTHOTO UM MporpaMMHOTO obecneuyeHus Ha APM mons3oBarteneii;
O CHCTEMBl KOMIIJICKCHOW 3aIIMThl, TUATHOCTHUKU (TECTHPOBAHUS)
u oOcnyxuBaHus komnbioTepa (“Symantec Norton System Works”);
O TAaKeThl IPOrpaMM JJisi CKAHUPOBaHUS U edparMeHTau (paiioBoi CUCTEMBI
U BOCCTAHOBJICHHUS yaaleHHBIX naHHBIX (“Symantec Norton Utilities”);
O Tpoleaypa BOCCTAHOBICHUS MOBPEXKJACHHOTO MPOTPaMMHOT0 o0ecrede Husl
u nanaeix (“Symantec Norton Ghost / GoBack Enterprise”);
npoleaypa pe3epBHOro KonupoBanus qanHbIX (“Symantec Norton Backup Pro”);
cpeactBa AechparmeHTanuu dainmosoi cuctemnl (“Defrag Pro”);
cpeacTtBa BOCCTAHOBIICHHUA HOBpe)I(I[eHHOﬁ q)aﬁHOBOﬁ CUCTEMBbI U JaHHBIX
(“On Track Easy Recovery” u “Zero Assumption Recovery”);
NaKeThl yTUIUT, PEIHA3HAYCHHBIX I KOHPUTYpUPOBAHHS U 0OCITYKUBAHU 5
OTIepallMOHHOM CUCTEMBI, (PailIoBOI CUCTEMBI M IAaHHBIX KOHEYHOTO MOJIh30BaTENS,;
O mnmporpaMMbl CKAHHUPOBAHHWA MOBCPXHOCTH ONTHUHYCCKUX JUCKOB
IS Ja3epHbIX HakonuTened napopmanuu (“Scan CD” u “Scan DVD”);
O mOporpaMMBbl JJIss ONITHUMHU3AIHMHU CTPYKTYPHI U PEIaKTUPOBAHUS peecTpa
(“Active registry monitor”, “Advanced registry optimizer”, “Registry editor” u “Registry vac”);
O TmporpamMMbl JUAaTHOCTUKH alMapaTHOTO O0OECHEUYEeHHUsI KOMMbIOTEpa
(“Sisoft Sandra Delux”, “Memory Diagnostics” u “Dr. Hardware”);
O MpOTpaMMBbl Ui pa3MeTKH Pa3HOPOJHBIX HaKONMHUTeNeld HH(POpMaAIUU
Ha YKECTKMX MArHUTHBIX M MIEKTPOHHBIX iuckax (“Fdisc”” u “Power Quest Partition Magic”);
apxuBatopsl (“Winrar”, “Winzip”, “Winarj”, “Tar”, “Gzip” u “7zip”);
MyJIbTUMEANA IpaiBepbl U OMOTMOTEKH MOMOJHUTEIbHBIX ApaiiBEepoOB
(“Microsoft Direct X”, “Indeo” u “Fraunhofer”);
O KOHGUTYPATOPHl paCIIUPEHHBIX PYHKUIUN ONMEPAIMOHHONW CUCTEMBI
(“Microsoft Plus”, “Microsoft Tum Up”, ““Ashamipoo Win Optimizer”, “PC Booster”u “Win Boost).

6. CpencrtBa pa3paboOTKU U pealiu3aluu NPOTPaAaMMHOTO O0ECIeYeHUS !

Cpe/IbI MPOrPaMMHUPOBAHKS Ha si3bIKax Bbicokoro yposrs (“Borland C++ Builder” u “ASP.Net™);
cpeacTBa pa3pabOTKK apXUTEKTyp U cucTeMbl yrpasienus b/ (“SQL Server”).
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CoBpemennbie cuctembl AJ1O peann3yroTcs Ha OCHOBE TEXHOJIOTMUECKH HAPAIMBAEMBIX
noprainos (puc. 2.5), pasmenieHHbIx Ha Web-cepBepax, mo3BONSIOMUX TPEIOCTABHTD
OTKPBITHIM AOCTYI K HHPOPMAIMOHHBIM pecypcaM 00pa30BaTEIbHOTO I[€HTpPA.

T 1
i HomonnutenpHas - <::>[CTapTOBaH CcTpaHuIa H Hosoctu
| ayTEHTU(HKALUS TOJIb30BATENS I
\] N v N4
—l Nudopmarus —l Hayxka —l OO6pa3oBanue —l dopym
™ Hcropus 1 HesrensHocTs | | Hanpasnenus | [ Tema 1
1 CorpynHuku ™ IIpoexTel 1 IIporpammel ™ Tema 2
~ JlaGoparopuu | [*| IlyOmukammm | Ccao = Tema k
™ Kontakrer | AcnupaHTypa OcHoBaHa Ha (HE)MHTEPAKTHBHOM
MH()OPMALIMOHHOM B3aHMMOJIEHCTBUU
| Pacnucanue Pa3IMYHBIX CYOBEKTOB U CPEACTB 00yUeHHUS

Pucynok 2.5. Ctpykrypa nH(popMarmoHHO-00pa30BaTe/IbHOIO MopTaia 00pa30BaTeIbHOTO IIEHTpa
CepBep OTKPBITOro A0CTyIa 00ecreYrBacT 00paboOTKy 3alpOCOB BHEIIHUX MOTpeOUTENei
Pa3HOPOJAHBIX HMHGOPMAIMOHHBIX PECYPCOB, MPEIOCTaBIIEeMbIX 0a30BbIM OVu,
€T0 OMpENCICHHBIM BUPTYAJIbHBIM UJIM PETUOHAIBHBIM NMPEICTABUTEIHCTBOM.
HemocpenacTBeHHO mociie 3arpy3KU CTaAapTOBOW CTpaHUIBI MpuU paboTe

¢ 00pazoBaTelIbHBIM MOPTATIOM 0OECTIeYNBAETCSI BOSMOKHOCTB MPOCMOTPA PA3JIMUHbIX Pa3/IesoB:
1. Paznen «MHpOpManus» MO3BOJISIET YATATEIIO MOJYYUTh Pa3HOPOIHBIEC CBEACHUSI,
KOTOpBIE OTHOCATCS K uctopuu OYd, ero coTpyIHUKaAM, Ta0OpaTOPHUsIM, KOHTAKTaM

U TO3BOJISIOT CyObeKTaM 00ydeHHUSI 03HAKOMUTHCS C paclMCAaHUEM 3aHATHH:

e wmoayib «McTopus» — COIEPKUT ONMUCAHUE OCOOEHHOCTEHN CO3/IaHUs U PA3BUTHS,

a TaK)Ke 3Ha4YuTelNIbHbIEe (KJIFOUEBbIE) AaThl B UCTOPHUU cyliecTBOBaHus OVYu;

e Moayib «COTPpYIHHKH» — BKIIOYAET PaA3HOPOIHYIO HH(GOpPMAIUIO (CBEICHMS)

0 npoheccopCKO-MPENno1aBaTeIbCKOM COCTaBe pa3InyHbIX noapazaeneHuii OVYy,

e Monyiab «JlabopaTtopuu» — mMepevyuciIeH NepeueHb Pa3HOPOAHBIX
HAyYHO-HCCIIEA0BATEILCKHIX JTa00paTOPHiA, POJT M HATIPABIICHUS UX JIEATEIHHOCTH;

e Monyib « KOHTaKTHI» — MO3BOJAET pPeajnu30BaTh OOpPaTHY CBSI3b
MEXJy COTPYAHUKAMU U MOTPEOHUTENIMHU 00pPa30BaATCIbHBIX YCAYT;

e Monynab «PacnmucaHue» — CONEPIKUT pacNUCaHUE JEKUUM,
MPAKTUYECKUX 3aHSITUHN U ITAHOBBIX MEPOIIPUITHI B 00pa30BaTEILHOM IIEHTPE.

2. Paznmen «Hayka» conepX uT JaHHbIE O TEKyIIel HAYYHOU NEATENbHOCTH,
nepevYeHb MPOEKTOB M OMyOJUKOBaHHBIX padOT, a Takke 00eCTeunBacT BO3MOKHOCTh
03HAKOMJICHHS C YCIIOBHSIMH OOyUYEHUS B aCIIUPAHTYPE U MEPEUHEM CIICITUATBHOCTEH.

3. Pazgen «OOGpa3oBaHuEe» CONEPXKUT NMepeUYeHb HAaNpPaBIECHHUN,
CIEMAIBHOCTEN 1 00pa30BaTEIbHBIX MPOrPAMM MO KOTOPHIM BEIETCS MOATOTOBKA.

4. Paznen «®@opyM» MO3BOJISE€T NPOBOJUTHh OOCYXKJIEHUE PA3TUUYHBIX TEM,
OTHOCSIUXCS K MOATOTOBKE PAa3HOPOJHOTO KOHTUHTEHTA 00y4yaeMBbIX.
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252.Cy6beKkTbl MHPOPMaAaLNOHHO-OOpa3oBaTeNTbHOM
cpeAbl aBTOMATM3UPOBAHHOTIO ob6y4yeHuUHn

Cy6pexktsl MOC BbICTyNarwT B pOJHU Pa3HOPOAHBIX BHEIIHUX U BHYTPEHHUX
UCTOYHUKOB UM moTpebuteneil MHpopMauuu pa3JUYHOr0o Ha3HAYEeHUS,
3aHUMAFOT PA3HOE MOJIOKEHNE B OPraHU3ALMOHHON CTpYKType OYd UM €ro IpeicTaBUTENbLCTBA
Y BBINIOJIHSIOT pa3indHbie QYHKIUU U 3a/1a4H, B TOM uncie B cucreme AJIO (puc. 2.6).

Cy0bexTsl HHGOPMAIIMOHHO-00pa30BaTEIHHON CPeIbl
ABTOMATHU3UPOBAHHOTO (IMCTAHIIMOHHOTO) 00yUYCHUS

i —— i v

Bnytpennue Bnyrpennue Bremnne Bremnne
UCTOYHHKH NOTPEOUTENN UCTOYHHKH HOTPEOUTENH
uH(popMauu uH(bOpMaUU uHpOpMaIuu uH(pOpMauu

ABTOp

™ ( IlpenonaBarens

YuebHO-
METOIUYECKUN
KOMILJIEKC

AOuTypueHT

Knura
WA JOKYMEHT

OO0yuaembIii
10 TPAAULIMOHHON
TEXHOJIOTUHU

Yurarein

OnexTpoHHas
KHHUTA

IIpenonaBarens
croponHero BY3a

KoHcynbranT

OO6y4aeMblii
MO TEXHOJIOTUH
o0ydeHus
Ha PacCTOSTHUN

Pecypc cetn

«HTepHET»
\

Pecypc ‘
BHYTPEHHEN CETH OO6cmyKrBaroIui
TexHuyeckui nepcoHa
DJIEKTPOHHAs Hepconal
OubaMoTEKA "( Metoauct >
! - CucteMHBIN -
OCHOBHBIE OTEJIbI a/IMHHHCTPATOP < Ienxomor >

" moapa3aciacHus . < fra— >
< —»@L{MI/IHI/ICTP&TOP B@
'> PexTopar ) -

"( IIporpammuct ) CrenpamcT o HeNMHEHHOMY

ayJIno- U BUACO-MOHTaXY

Mapxeronor

Cexperapuar (cBsA3u
C OOIIECTBEHHOCTHIO) *CnpoeKTHPOBHIHKD _><
"( V4eHsIil CoBET ) *C Texnux )
./ CHenuamucr 1o cBA3SIM
< N > > C OOIIIECTBEHHOCTREO M PEKIIaMe
DUHAHCOBBII OT/EN CrienuanmcT

V)

110 CHCTEMHOM . 0
"@OﬂCHCTeMa paSBI/ITI/ID WHTerpauuy pHCT
-
"@Tﬂen aBTOMaTI/ISaHI/II/D < DKOHOMHCT
Crenuaiuct L o
"(I[eKaHaT q)aKynLTeTaD 110 CTPYKTypam U3HUOJIOT
JAHHBIX o
->< Kadenpa > < AnHanmuTuk
i
->< TaGoparopus > < IIpenomasarens

Pucynok 2.6. Cy0bexTsl HHPOPMaIMOHHO-00pa30BaTeIbHOM Cpebl

\VAVAVAVAV
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Cyo6bextst MOC paboTamT ¢ pa3iudyHBIMU KOMOOHEeHTaMu cucteMbl AJ[O
B 0a30BoM OVYY MM €ro TePPUTOPHAIBLHO paclpeeNeHHBIX MOApa3AeICHUIX
PETHOHATIFHOE TIPEICTABUTENHCTBO WITM YUEOHBIN IIEHTP, TEPPUTOPHUATIHHBIN IyHKT JOCTYTIA,
KOHCYJIBTAIlMOHHBIN IEHTP WJIM BUPTYaIbHOE MPEICTAaBUTEIHCTBO B ceTH “Internet”.
I'o BemommsiemMbM GyHKLmsM cyOobekTbl TOC crctembt AJ1O auddepeHimpyrorcst Ha IpyTibL:
UCTOYHUKN nHPopManuu (Tadi. 2.2) u norpeburtenu napopmanuu (tadn. 2.3),
AIMUHUCTPATUBHO-YTIPARIICHYECKUI, OOCTY>KUBAFOL I (Ta0J1. 2.4) ¥ TEXHUUECKHiA riepcoHat (Taoit. 2.5).

Tabmuna 2.2
Hcrounnku nngopmanun (arperara 3HAHUIA M0 MPeIMETAM M3YYeHNsI)

No HaumeHoBaHue Onwucanue
[IpoBoauT pa3zpaboTKy yueOHO-METOAUUYECKUX
1 ABTOp Kypca 1 MH(GOPMAIIMOHHBIX PECYpPCOB, UCTIONB3yeMbIX BOY
' (mpemoiaBaTeb) B yueOHOM TMporiecce yepe3 BI, nim npemocTapisieMbIx
YUTATEJISIM Yepe3 2JIEeKTPOHHY0 0ubanorexy BII
2 TrroTop-nipenionaBatens | [Ipenogasarens BOY, obecneunBaroniuii moaaepxKy
" |6a30BOro yueOHOTr0 3aBe/ICHUS | CETEBOT0 YUeOHOT'0 MPOollecca WJIM OYHBIC 3aHSITHS
Ceprudunuporannoe nuio bOY, umeroiiee npaso
TbI0TOP-KOHCYILTAHT BECTHU 3aHATHA (KOHCYIbTALMK) MO MIPOTpaMMaM,
3. PETHOHAIBHOTO METOIMKAM M TEXHOJOTHUAM 3amanHbiM bOY,
npeAcTaBuTenseTsa bOY | 5 ooy ieax mucrummin, onpeiensieMbix cepTudukaramu

Tabnwma 2.3
IHoTpeduTenu nupopmannu (MHPOPMALMOHHBIX PECYpPCOB)

No HaumeHoBaHue Onucanue
[TonyyaeT orpaHMYEHHBIN AOCTYM JJI1 O3HAKOMJICHHUS
¢ Bo3MoxxHocTs MU MOC: nepeyeHs HanpaBIeHUN
1 AGuTYpHEHT (rocTs) U clieluajJbHOCTeH, TpeOOBaHUs K aOUTypuUeHTaM
U yCIOBUS mpenocTaBieHus Habopa
00pa30BaTeNbHBIX YCIIYT, KPaTKOE TEXHHYECKOE ONMCAHUE
GYHKIIMN pa3IMYHBIX KOMIOHEHTOB cuctembl AJIO
YuacTByer B npoliecce aBTOMaTU3MPOBAHHOTO O0yUEHHS,
peain3yeMoM MOCPEICTBOM HCIOJIb30BAHUS
O6yuaembIii TPaJULUOHHBIX U UH(POPMAITMOHHBIX TEXHOJIOTUH,
. BO3MOKEH JOCTYI K MHPOPMALMOHHBIM pecypcam
2. (CTyHeHE Wi yqammic;{) nu ycanyram B MOC onpeaenennoro bOY

OYHOUW WJIM 3a0YHOMI
UM €T0 paclpeleseHHbIX MoApa3AeIeHusAX
¢dbopmbl 00yueHus .
10 METOJTUKaM, YIeOHBIM TUTaHaM U Ha ycioBusx bOY:
oOydyeHHe BEJAETCs HAa OCHOBAHHUH JOTOBOpa
Mexay obyuaeMbiMu (ctyneHtamu) u bOY
O6yuacmbiii [Ipoxonut obyuenue B bOY, ero pacnpeaeaeHHbIX
. noapasaeneHusx uiau yepes BIl mocpencreom
3. 3a0HHOU . anmaparHoro M MporpaMMHOro ooecriedenrs cucteMbl AJ1O
WIH JUCTAHIIMOHHOMN o
MO3BOJISIFOIIETO PEATN30BATh AUCTAHIMOHHBIN T0CTYTI
dbopMbI 00yUeHUS

K Habopy MHGOPMANIUOHHBIX PECYPCOB
[TonyyaeT nocTyn K pa3dHUYHBM
UHPOPMALIMOHHBIM pecypcaM, HaXOasSIUMCS
4. Yurarensb B poHgax 3nekTpoHHoM 6ubnuoreku MOC AIO
Ha OCHOBAHUU JIOTOBOpPA MEXJAY UHUTATENEeM
M OYY uiaum ero npeliCTaBUTEIbCTBOM
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Tabmuua 2.4

AJIMHHHCTPATHBHO-YIIPABJeHYECKMI M 00CTY:KHBAIOLINH IIepCcOHA

HaumenoBanue

Onucanue

Menemxep
110 HHHOBAIIASIM
U pa3paboTKe CTpaTeruil
pa3BUTHS

Corpynnuk BOY usyyaromumii TMHAMUKY W3MEHEHHS
CTPATETMYECKUX U MEPCIEKTUBHBIX HAIPABICHUM
B 001aCTH (PyHAaMEHTAIbHOM U MPUKIIAJIHON HAYKH
NIl BHEIAPEHUSA NOCTUXKEHHUU C LEIbIO
noBbllIeHUs: KauecTBa U opranuzaunun MOC AZ1IO

Metoauct

Cotpynuuxk BOY ocymectistonuii pa3padoTKy
METOJO0B U CTPATETHU HAa OCHOBE JOCTHXKECHUUN
B 00JIACTH TENIArOTUKH JJIsl TIOCIISYIOIIEH peah3alim
anroputmMoB AJIO u xomnonento MOC

Ilcuxomnor

Cotpyauuk BOY BbIsiBIsIOIINI (haKTOPBI, BIMSIOIIIE
Ha noBblilIeHne 3((HEKTUBHOCTH MH(POPMALIMOHHOTO
B3aMMO/JICUCTBUS MEX/y CYObEKTaMHU U CPEACTBAMU
o0yueHus, MoAOUPAIOIIUI 1 KOMIIOHYIOIIUI TECTHI
st quarnoctukd MOJICO (pusmonmornyeckux,
MICUXOJIOTHYECKHX, JTUHIBUCTUICCKHUX H IPYTHUX)

IIporpamMmmuct

Cotpyanauk bOY oprueHTHpyrOIMIiCsS B COBPEMEHHBIX
METO/IaX, TIOJXO/IaX M TEXHOJOIMSIX [POrPaMMHUPOBAHMS,
3aHUMAKIUICS NIPOTPaMMHOM pealu3anueu
pa3Hbex KoMmnoHnentoB MOC AJO

[wu3zaitnep

Corpyanuk bOY Bunageromuii annmapatom
KOTHUTUBHOW MCHUXOJOTUU U JTUHTBUCTHUKH,
COBPEMEHHBIMHU CpeacTBaAaMu pa3paboOTKH
CTATMYECKUX 1 IMHAMUYECKHX TDIOCKUX 1 OOBEMHBIX CXEM
Ha OCHOBE TEXHOJIOTHI BEKTOPHOM 1 PaCTPOBOM rpaukm

Croenuuanuct
110 HEJIMHENHOMY
ayJlIno- U BUJIEO-MOHTAXY

Corpynauk bOY ucnonp3yromuii COBpeMEHHBIE
METO/Ibl, TEXHOJIOTUU U MPOrPaMMHBIE CPEACTBA
CO3J1aHUs M MOHTAXa ayauo- U BUAEO-IIOTOKOB

Mapxketoor

Cotpynauk bOY ocyilecTBasIONMi MApKETUHTOBbIE
UCCIJIEIOBAaHUSl Ha PbIHKE 00pa30BaTENIbHBIX YCIyT
C LEJbI BBISIBICHHUSA NOTPEOUTENbCKUX
MIPEANOYTEHUM U 3aKOHOMEPHOCTEN KOHBIOHKTYPBI
PBIHKA, U3MEHEHUS CIpoOCa U NPEIJIOKECHUS,
pa3pabaTbIBAET MAPKETHHIOBbIE CTPATEIUH TPOJIBIKEHHS
ONpeelIeHHbB X 00pa30BaTeNbHBIX YCAYT

CrenuanaucT 110 CBA3AM
C OOIIIECTBEHHOCTHIO
1 peKIaMe

Cotpyanuk BOY, pa3pabarsiBarominii pekiaMHbIe
aKIMX 1 MEPOTIPHSTHSI, HATPABJICHHBIC HA TIPOJIBIKCHIC
HabOopa o0pa3oBaTeIbHBIX YCIYT HA PHIHKE

Opuct

Cotpynnuk bOY, oTciexuBaronui mocjaeaHue
HOBAIlUM U U3MEHEHUS B 00JIaCTU JACHCTBYIOIIETO
3aKOHO/IaTEILCTBA, 3aHUMAIOIIUMCS COCTABIICHHEM
Y BBEJICHHEM B JICJIOIPOU3BOACTBO JOKYMEHTALIMU
JUIIsi BHYTPEHHUX M BHEIIHUX KOHTPAreHTOB

10.

DKOHOMHUCT

Cotpynnuk BOY, obecneunBaroniuii mpuBieyeHe
MCTOYHHUKOB (PMHAHCHUPOBAHUSI MPOEKTA U pactipesie/ieHre
CpeJCcTB Mo HanmpaBiaeHUsAM pa3Butus AJ1O
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Tabmuua 2.5

TexHn4ecKkuil mepcoHa

No HaumenoBanue

Omnucanue

Anmunuctparop bOY
1. WJIM PErMOHAILHOTO
MIPE/ICTaBUTEIBCTBA

Cotpyanuk bOY obecneunBaromuii TeXHHIECKOE
oocnyxxkuBanue komnoneHtoB MOC cuctembr AJIO
B BOY miu ero peruoHajIbHBIX MPEACTABUTEIBCTBAX

AJIMUHUCTPATOP
PEruoHaIBLHOTO

2. y4eOHOT0 IIeHTpa
WM BUPTYaJIbHOTO
MIPE/ICTaBUTEIHCTBA

CoTpyaIHUK OpraHu3alyuu, NOAJEPKHUBAO I I
pabotocriocooHocTh I10 perroHaBHOrO Y4eOHOro IIeHTpa
unu BII, o6ecnmeynBammuil MOoaAgEPKKY
CO3JIaHHBIX BUPTYaJbHBIX NPECTABUTEIbCTB
1 KOHCYJIbTUPOBAHHE 00CITYKUBAIOIIETO MepcoHaIa

3 AJIMUHUCTPATOP
| KOHCAJITHHTOBOTO LIEHTpa

CoTpyaAHUK OpraHu3aIiuu, oO0ecreYnBarOIN I
obcmyxwuBanue komroHeHToB MIOC, co3manre HoBbIx BIT
Y KOHCYJIbTUPOBAHUE UX COTPYHUKOB MO TEXHUYECKUM
BonpocaMm pyHkunuonupoBaHus cpeacts MOC

Cy6wextel UOC AJ10 nuddepeHuupyroTcs He TOJIbKO MO BO3JIOKEHHBIM (YHKIUSIM
U KpYTY pellaeMbIX 3ajay, HO TaKKe M0 KaTeropusM BbIIEJIECHHBIM B 3aBUCHUMOCTHU
ot YO30 1o ¢axTy u3y4eHus JUCHUILINHBI U3 ONpeAeIeHHON TpymIbl HayK (puc. 2.7).

YpoBHU
3HaHHUMI

CyOBeKThI Ipoliecca Co3/1anus, pacipeIeICHUs
u ucnons3oBanus b/l u b3 B quctaHnimoHHOM 00yYeHHH

@o HE HMeoLee 00pa3oBaHus )

@mnﬁm 06111600 pa30BaTENLHOM HIKOJIbI >

BoinyckHuk 061eo0pa3oBaTeabHON MIKOJIbI >

CryneHT npodeCCHOHATLHOTO O6pa30BaTeJIBHOF@

@CKHHK npo(heCcCHOHATIBHOTO 06pa3013aTem>Ho@

@GHT BBICIIETO y4€OHOTO 3aBENCHUS >

@yCKHI/IK BBICIIETO YYEOHOI0 3aBEACHUS D

@I/I&J’II/ICT BBICILIEH KBATM(HUKALMH C Y. CTCHCH@

‘ [TpenmeTnsie obmactu (I10) 3HaHMIA O rpynIIamM HayK ’

[ [ ]
EctecTBeHHEIE Texuugeckue I'ymanuTapHbie MemunuHckue
U COIIMAJILHEIE

Pucynok 2.7. Kareropun cy0bpekTOB HHPOPMAITMOHHO-00pa30BaTEIHHON CPEIbI
ABTOMAaTU3MPOBAHHOTO OOYYEHHUS U YPOBHHU MX IMOATOTOBKH MO OTPACTISIM HAYYHBIX 3HAHHUH

HecmotTps Ha koMmiekc npo6jieM BO3HUKAIOUIUX B X0J€e HHPOpMAaTU3AIU U
MHPOPMAIMOHHBIX cpea pa3HOpPOAHBIX OYY U NeHTpOB OO0OyUYeHUH,
NpUHUMAas BO BHUMaHUE AONMyCTUMBbIe GOpMBl 00ydeHHsS (HAa PACCTOSIHHUH):
OYHasi, 0YHO-3a04YHas, 3a04Has (JUCTAHIIMOHHAS — OOydYeHHE HA PACCTOSHHH),
BHEJIPEHUE MOJX0/10B, MeTO/10B U TexHojoruii AJ1O npuobperaer 0coOyI0 aKTyaabHOCTb,
MOCKOJIBKY MO3BOJIIET 00ECEeYUTh YUeT NOTPeOHOCTEN HIMPOKOro Kpyra norpedurenei
U HHTEHCU(DULIHPOBATH YIPaBIsEeMbId TeXHOJIOTHUECKUH nukya ooydernus B MOC.
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2.5.3. KOMNOHeHTbI, cpeacTBa U TeXHONOIrMU B OCHOBE MH(POPMaLMOHHO-

ob6pa3oBaTenbHOM cpeAbl aBTOMAaTU3UPOBAHHOIo obyyeHuns

CocrtaB MOC OVYu npegycmaTpuBaeT psi KOMIOHEHTOB (CPEJCTB aBTOMATHU3AIUH):

UHCTPYMEHTAJbHbIE CPEICTBA — 00ECIEYNBAIOT CEPBUCHOE U TEXHUYECKOE
obcy>kuBanre APM u ceTeBbIX cpeicTB 00ydeHus: B OCHOBE aBTomMaTuzupoBanHoi MOC
NEPCOHAJIOM HE UMEIOIIUM clelnuanbHoil moarotoBku B odnactu UKT;
AIIeKTpOHHAs O6ubaumoTeka — orAaea OYd ¢ BO3SMOXKHOCTHIO MOJKIIOUCHHUS
K MUPOBOHW TEPPUTOPHUATILHO pacClpeIeICHHON CETH IEKTPOHHBIX OUOIHOTEK
MOCPEJACTBOM Pa3HOPOJHBIX KaHAJOB Mepeaadyud gJaHHbIX yepe3 “WWW?”,
a TaKXe K OmpeJeleHHbBIM HHGOPMAIMOHHBIM pecypcaM pa3Horo poja;
CpEeICTBa aIMUHUCTPUPOBAHUS KOMIIOHEHTOB — KOoHurypuposanue cpeacts MOC;
Cpe/ICTBa YIpaBJCHUS MPOIECCOM O0yYEHUS U CPeJCTBA WHAUBUIYATBHOTO
KOHTPOJISl YPOBHS OCTATOYHBIX 3HAHUH, TIOJYUYEHHBIX U YCBOEHHBIX 00y4aeMbIMH,
cpencTBa paboThl B TENIEKOMMYHHUKAIIMOHHOM cpefie, JOCTYITHON B TOM peruoHe PO,
riae pacmnoiioxkeH 6a30Bbiit BY3 u ero peruonanbHble NpeACTaBUTENbCTBA.

[ToguepkuBaeTcs HEOOXOAMMOCTBIO ONITUMHU3AIIMN BpEMEHN 00pa30BaTEILHOTO UK

3a CUCT UCHOJb30BAaHHUA MHANWBUAYAJIBHO-OPUCHTHUPOBAHHBIX TEXHOJOTUH

Y aJalTUBHBIX MOJIENICH MpH peanu3aruu pa3nudabix komnoHeHToB MOC cuctemsr AJZ1O.

AHanu3 MHOTo0Opa3HbIX PyHKUUN peann3yembix komnoneHtamu MOC no3Bossier

CTPYKTYpHUPOBATh UX B PSAJ NOACUCTEM B OCHOBE BII, OCHOBHBIMM M3 KOTOPBIX SIBJISFOTCS:

aIMUHHUCTPATUBHAS TIOJCUCTEMa — KOHQUTYPUPOBAHNUE MOJYJIEH UMEIOIINXCS
B ocHoBe OC, peructpanus nojap30BaTesell U pacrpeieseHle Ux npas J0CTyIa;
nojacucTeMa KaagpoBOTO ydyeTa (PJIEKTPOHHBIH OTJEN KajJapoOB) —
BEZICHHE JIMYHBIX JIEJI ITOJTB30BaTes el BCeX KaTeropHii M MOAAEPIKKa HIeKTPOHHOTO apXUBa;
nojacucreMa OyXrajaTepcKoro yuera (3JeKTpOHHAas OyXraiTepus) —
oOecreynBaeT OTpaKEHUE ONEPALMd U Pe3yIbTaTOB (PUHAHCOBO-XO035HUCTBEHHOMN
NeSITENFHOCTH, BKIIOYAsi HAYUCIIEHUE 3apab0THOM TIIaThl COTPYIHUKOB U PACUETHI
¢ 00y4aeMbIMU, BHEIITHUIMH KOHTPareHTaMH, TOCYIapCTBEHHBIMHU OpraHaMH U CITy>KOaMH;
OoubnnoreyHas nojacucrema (JIEKTpOHHAsE OUONIMOTEKA) — HAKOIUIEHHE, XpPaHEHUE
¥ TIpeI0CTaBIICHHE WH(OPMAIIMOHHBIX PECYPCOB B COOTBETCTBHH C ITOJIHOMOYHSIMHU
[0JIb30BaTEJIEH COTIACHO PETJIaMEHTY, OIIPEeICHHOMY B LIEHTpe 00yueHus;
nojgcucTeMa OopraHu3aluu ydeOHOro mpouecca (AeKaHaT) —
bopMupoBaHUEe YyueOHBIX Ipynn, pacuiMCaHUW 3aHATHUH,
KOHTpPOAb 3a XO0OJOM ydueOHOTro mpomecca,;
nojacuctemMa KoHTpoJs 3Hanuit 1 MOJICO (moacucremMa TECTUPOBAHUS) —
ouenka YO30 u MOJICO st Teky1eit u uroroBoii arrecrauuu 1 (popmuposanust KM;
MOZICUCTEMA aHAIM3a B cOOpa CTAaTUCTUKH — cOOp, (GOPMUpPOBaHKE U TIPEIOCTABICHNAE
CTaTUCTUYECKUX JaHHBIX 0 pabore BIl u npoTokonupoBanue paboThl;
MOJICUCTEMAa KOHTPOJIS 32 IOKyMEHTOOOOPOTOM — perucTpalusi J0KyMeHTOB B b/
U BBIMTYCK Ha OyMaXHOM HOCHUTEJIC JIMYHBIX U CIIENUATbHBIX TOKYMEHTOB;

MOJICUCTEMA Pa3BUTUA U MHHOBaUUK — mouck HOBbIX KT mis pazsutus MOC.
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I[Ipu pazpaborke UOC AJIO HEe0OXOAMMO yUYUTHIBATH BO3MOXKHOCTHb

HCIIOJIB30BAHUA pAla TPAAUITUOHHBIX U COBPEMCHHBIX CPCIACTB U TEXHOJIOTHUM.

HCTOYHUKHU M HOCUTENH MHPOpPMAIUU MO NpEeJMETHON obnacTu;

(©)

KHUTA — aBTOPCKUM TPy, arperupyrouMii onucaiue KOHIENIINU, M0AX0/1a,
METOJIOJIOTHH U MIPUHITUIIA PEIICHHS ONPEICTICHHON MTPOoOIeMbl HIIH 3a]1a4H,
CJIOBAph U CIPABOYHHUK — COACPKUT HAOOP KIIFOUEBBIX MOHITHIN U ONIpeIeTICHUH,
UCIIOJb3YEMBIX JJIsI OMUCAHUS NMPEIMETHON 00TacCTU U MO3BOJSIOIIUX
YUTATEI0 PACKPBITH CMBICT U3y4aeMOT0 00beKTa, MPOLecca I SBJICHUS,;

y4eOHUK — OCHOBHOM MCTOUYHUK MH(OPMALIH, COACp AN BepOaTM3UPOBAHHOE
OTHMCaHUe peAMETa U3YUSHUS ISl TIOBBIIICHUS] OCBEIOMIIEHHOCTH YUTATES,

3aJJauHUK — 00ecreunuBaeT BbIpaOOTKY MPAKTUUYECKUX HABBIKOB PEIICHUS
TUTIOBBIX 33J1a4 MIOCPECTBOM CHELUATBHO MMOI00PaHHON COBOKYITHOCTH 3a/I1aHUH;

METOJAMYECKOE MocoOre u J1adOopaTOPHBIA MPAKTUKYM — MO3BOJSET U3YYHTh
3aKOHOMEPHOCTU (QYHKIIMOHUPOBAHUS OOBEKTOB, IMPOIECCOB U SBICHU I
Ha MaKpO- U MUKPO-YPOBHE MOCPEJCTBOM CIEIUANBHBIX MOJIETIEH U ONUCAHUMN
C HCTIOJE30BAHKEM arlaparHoro (MprOOpbIL, MaTepHaIbl M TEXHIUCCKHE CPETICTBA HAOIFONICHHS),
NpPOrpaMMHOTO (MaKEeThl MPOTpaMM JJIsl CTATUCTUYECKOTO aHaau3a,
WHXXCHEPHBIX pacYeTOB, KOHCTPYHUPOBAHUSI U MOJCIUPOBAHUS)
U aJrOpUTMHUUYECKOTO obecniedeHus (PopMau3yroT MPOIECC UCCIEIOBAHMUS);

HOPMAaTHBHBIC TOKYMCHTHI U CHICIHAIbHBIC JUTEPATYPHBIC UCTOYHUKU —
COoIepIKaT CTaHAAPThI, ceuPuKanuu, TPEOOBAHUS M ONMMCAHUS CIOXKHBIX
00BEKTOB HCCIEIOBAHUS, TPUOOPOB, CUCTEM, UX IJIIEMEHTOB U yCTPOUCTB;

TPAaAUIMOHHBIE U PIECKTPOHHBIE HOCUTENU UHDOpPMAUUU —
MO3BOJISIOT PETUCTPUPOBATh HHPOPMAIUIO PA3JIUMYHOTO THIIA
(Oymara, aymro- u Bizeo-kaccersl, CD-ROM, DVD-ROM u Hocutenm uH(popMarmn);

TEXHUYECKHE CPEJCTBAa aBTOMAaTH3allUU OTOOpakeHHUs MHPOpPMAIUHU

u

O

NOoBbIIIEHUS 3G PEeKTUBHOCTHU npouecca GopMUpPOBaHUS 3HAHUH,
CpelcTBa OTOOpaXKeHUsI MHPOPMALMU — MTO3BOJISIIOT OTCIEKHUBATH COCTOSIHUE
U3y4aeMoro o0beKTa, rmpomecca win seicHus (andaBuTHO-1IMppOoBOE TA0IIO,
yCTPOMCTBO Ha MepoICHTE, MOHUTOP, TUATIPOSKTOP U TNIa3MEHHAs TaHEJNb);
Cpe/CTBa BU3yaJIU3alM1 — MO3BOJIIOT 00ECIIEUUTh HATJISIIHYI0 MHTEPIIPETALNIO
npeabsBIsieMOd HHPOpMANUU (TaOIUIBI, CXEMBI, YEPTEIKHU U MOJICIIH);
CpelcTBa U3YUYEHUSI 1 MOHHUTOPUHTA — MO3BOJISIOT HAOIIONATh 33 CIIOKHBIMH
00BbEKTaMU, IPOIECCAaMH U SIBICHUSMU (1a0OpaTOPHBIA CTEH]], CAMOIIHCEI] -
pEerucTpaTop, ocumuIorpad, BOIbTMETP, MUKPOCKOTI, TEISCKOI U MOJICIb);
ayJMalbHbIE CPEJICTBA — OOECTIEUMBAIOT BO3MOXKHOCTh 3aITMCH U BOCIPOU3BEICHUS
ayauo-noToka (MarHuToQoH, TUKTOGOH U TUHTaQOHHBIA KaOUHET);
BUJICO- U TEJIEBU3MOHHBIE CPEACTBA — 00ECIIEUMBAIOT 3aIICh U BOCIPOU3BEICHUE
BHJIEO-TIOTOKA MH(POPMALIMH (BHAE0-MarHUTOGOH, TEJIEBU30pP, MyJIbTUMEIUA-

NPOCKTOP U CIIYTHHUKOBAsI CHCTEMa IMpUeMa TEeJIeBU3MOHHOTO CUTHAJIA).
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CoBpeMeHHbIE TEXHOJOTHUHU peaau3aluyu aJanTUBHBIX CPEACTB OOyUYeHHUS!

® TEKCTOBBIC PEIAKTOPHI U CUCTEMBI AJIEKTPOHHBIX TabauIl (“MS Word / Excel”);

e rpaduueckue penaktops (“Adobe Photoshop”) u cpeactsa anumaruu (“MM Flash”);

e cucremsl yrpasienus B/ (“MS Access”, “SQL”, “Oracle”, “Informix” u “MySQL”);

® TEXHOJIOTHH co3aaHus 1 paboThI ¢ runeprekctoM (“HTML”, “XML”, “Perl” u “PHP”);

e MmynbTuMeaua-texunoaoruu (“Sound Forge” u “Sternberg Video”);
® TEXHOJOTMU U CpeACTBa pa3pabOTKU AKCHEPTHBIX CUCTEM
(TEXHOJOTHUS CO3JaHUS «OBICTPOTO» MPOTOTHIIA IKCIIEPTHON CHCTEMBI);
® TEXHOJOTHUH U CPEJICTBA aHAJIU3a U MHOOPMAIIMOHHON MOAEPKKU aTanTUBHBIX
oOpazoBarenbHbIX cpef (mpeanoxennas aBTopoM TKM u crpykrypst KM cyObekTa

U cpejicTBa 00y4eHHs BBICTYMAOT HHGOpMAIMOHHON ocHoBoM ananu3a MOC).
DnekmpoHHblll YueOHUK — IPOTPAMMHO-METOIUYECKUN KOMILIIEKC, MTO3BOJISIOMIN I
CaMOCTOSITENIbHO M3YUHUTh COJEpKAaHHE Kypca WU pa3jena, BKIIYAIINN CBONCTBA
TPaJIUIIMOHHOTO yUeOHUKA, CIIPABOYHHKA, 33/Ja4HUKA U Ta0OPaTOPHOTO MPAKTUK yMa.
Huaznocmuueckuti MoOyib — NIpOrpaMMHOE CPEACTBO, MPEeIHA3HAYEHHOE

JUIsl aBTOMaTU3UpoBaHHOM oueHkn Y O30, ymenuid, HaBbikoB win quarsoctuku MOJICO.
JlabopamopHulii npakmuxym — CIAY>XXUT AJs IPOBEICHUS HAOIIOACHUN Ha Il
00BbEKTaMHM, TIpoIleccaMi, SIBICHUSIMH, UX B3aUMOCBSI3SIMA U CBOMCTBaMH, 00pabOTKH,
YHCJICHHOTO U rpa(uiyecKoro npeICTaBlIeHuUs Pe3yIbTaToB HAOMOAEHUI U U3MEPEHUI, a TakKe
U3YYEHUS PA3IMYHBIX TEOPETUUECKUX ACTIEKTOB B XOJI€ IPAKTUYECKOTO UCIIOJIb30BAHUS.
Tpenaoicep — BbIpabaThIBa€T CEHCOPHBIE, MOTOPHBIC 1 HHTEIIEKTYalIbHbIE HABBIKH,
BKJIFOYAET CPEJCTBA AJII OLEHKH JOCTUTHYTOI'O YPOBHSI ONBbITa aI€KBATHO U3MEHEHUSIM
WHTEHCUBHOCTH TPEHUPYOIINX BO3CHCTBHH (CJI0KHOCTH, CKOPOCTH PEAKIIUH U IPYTHX).
Hzposvie npoepammel — 00eCTIeUNBAIOT 110 CPABHEHUIO C OOBIYHBIMHU CPEICTBAMHU

U cUCTEeMaMU OOy4YeHHUS JOMOJHUTENbHbIE AUJAAKTUYECKNE BO3ZMOXKHOCTH:
JeJI0OBBIE UTPbl, ODUEHTUPOBAHHBIEC HA MOJYUYECHHE JIYUIIUX PE3YyJIbTATOB PEIICHU 5
CJOXHBIX PAa3HOTHUINHBIX 3a/lad KOHKYPUPYIOUMMHU TpynnamMu o0ydaeMbIX,
a BO3HHKAamIEee NMPU 3TOM HHOPOPMALHMOHHOE B3aUMOJAEHCTBHE
Mexay cyobekTamu oOydeHus u cpeactBamu odyuenus B MOC paccmarpuBaetcs
KaK MOCJIEIOBATEIbHOCTh KOMMYHUKAaTUBHBIX 1IAroB M ONepauuil HalpaBJIeHHAs
Ha ¢dopMHUpPOBaHUE 3HAHUN 00y4YaeMbIX M U3YUYEHHE HOBBIX MPEAMETHBIX obOiacTei
MOCPEICTBOM CHEUHMAJbHBIX OJAXO0A0B, aJITOPUTMOB U niporenyp B cpeae AJ1O.
IIpeomemno-opuenmupogannvie cpedsbl — MO3BOJIAIOT pacCMaTPUBaTh U3ydaeMble
00BEKTHI, MPOLECCHI U ABJIICHUS Ha MUKPO- U MaKpO-ypOBHE pPacCCMOTpEHUs1, o0ecrieunBas
UX MOJIETTMPOBAHKE B PA3IMYHOM MacCIlTa0e MPOCTPAHCTBEHHOI'O U BPEMEHHOTO KOHTUHYYMa
C YU4ETOM Pa3HOPOJHBIX BO3AEHCTBUN pa3NMIHBIX (aKTOPOB BHEIIHEH CpPEIHI.
3aaun 1 TiperonaracMast TiesTb CCIeIoBaHws (popMyspyercst TperoziaparelieM (THIOTOPOM),
a oOy4aeMble IpH 3TOM 00ECIEYMBAIOT UX JOCTHKEHHUE MOCPEACTBOM U CIOJIb30BAHUS
JOMYyCTUMOTO Habopa pernaMeHTUPOBAHHBIX ONEpal Ui BHIMOJHIEMBIX
B CTEPECOTHIMHON CUTYyaIlUu 3a CUET BHIOOpA MOCIETOBATEILHOCTH JACUCTBUH
HaJI MCCIIeyeMbIMUA 00BbEKTaM1, Ha)KMMasi KHOTIKY Ha TTaHeNsIX uHTepderica cpeicTB 00yueHus!.
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Myaromumeoua-mexnonoeuu 00ECNMEUYUBAWT MNOAMEPXKKY
TEXHOJIOTHYECKOTO MPOIlecca CO3JaHUs U BHEIPEHHUS MyJIbTUMEINA-TIPOAYKTOB:
AIEKTPOHHBIX KHUT (Y4eOHUKOB), MYJIbTUME TUA-IHIIMKIIONIC NN, aHUMAIIUU U JIPYTHUX.
XapakTepHOl 0COOEHHOCTBHIO 3TUX NPOTPAMMHBIX NPOAYKTOB SIBISIETCS
oO0benMHEHUE TEKCTOBOM, rpapUuecKoOi, ayaAno- U BUIECO-UHPOPMAIUH.
TexHONMOTUHM MYJIbTHMEINA U KOTHUTHUBHAS KOMIbIOTEpHAas rpaduKka B OCHOBE
apromMarmupoBanHoi MOC Trna «BupTyanbHast pealbHOCTH TTO3BOJIFOT BHEPSTH U alpoOUpOBaTh
MHHOBAILMOHHBIE METOIMKH, AJITOPUTMBI U TEXHOJIOIMH JITYHOCTHO-OPUEHTUPOBAHHOTO O0YUEeHHS,
HpEATNoJIararpe 0TOOpaKeHHs CIeNUaIbHO MOATOTOBIEHHOTO ayH0- U BHJI€0-TIOTOKOB.

TexHOI0TuM MyJIBTUMEINA MPEBPATIIIM KOMIIBIOTEP B TIOJHOIICHHOT'O COOECeIHIKA
U MMO3BOJIMJIM KOHTUHTEHTY 00y4yaeMbIX, HE BBIXOJs M3 yuyeOHOro Kijacca (aoma),
CHUCTEMAaTUYECKH MPUCYTCTBOBATh HA JIEKIUSAX BBIIAIOIIUXCA YUEHBIX U CHEIHMAINCTOB,
CTaTh CBUJECTESIMU UCTOPUUECKUX COOBITUM IMPOILIOr0 M HACTOSIIIET0, MOCETUTh N3BECTHBIC
MYy3€eH U KyJIbTYPHBIE ICHTPBI MUPA, PACTIONOKEHHBIE B PA3HBIX MECTaX 3€MHOTO IIapa.

MynbTMenna-TeXHOJIOTHH 00ECIIeUNIIN TOSBICHHE KHUTH HOBOTO TIOKOJICHHUS —
ANEKTPOHHOUN KHUTH (Yy4EOHUK, CIIOBAPbH, SHIIUKIONEAMS, CIPABOYHUK U 3aJJaUYHHK),
conepyKallieid, Hapsiy ¢ TEKCTOM U TpadMIeCKUMH N300payKeHHISIMI, aHIMALIHEO, TIO3BOJISTIOLILY IO
MIOBBICHTH YPOBEHB BOCIIPHSTHS 32 CUET MapauIeIbHOTO BOCIIPOU3BEACHNUS ayJUO-TIOTOKA.

T'unepmeoua-mexnonocuu — cnocod co3nanus U GOpMaTUPOBAHUS IIEKTPOHHBIX
JIOKYMEHTOB, BKJTFOUAIOIIHX TEKCT, TpadrIecKrue M300paKeHUs 1 KOMIBIOTEPHYIO aHUMAIIHIO,
nepexos Mexay HHPOPMAIMOHHBIMH (parMeHTaMu B KOTOPBIX OCYIIECTBIISETC 5
NOCPECTBOM MCIOJIb30BAaHUS MEPEKPECTHBIX CCHIJIOK B OTJIABICHUHU U COJICPKAHUH.

[IpakTUuYecKkn BCe COBPEMEHHBIC CIIpaBOYHBIC U HHOOPMAIMOHHO -
NOUCKOBBIE CHCTEMBI peaJu3ywTcss Ha ocHoBe Web-TexHonorui.
['unepmenna-npoayKThl y4eOHOTO Ha3HAYEHUSI O3BOJIIIOT 00y4aeMbIM paboTaTh ¢ OOIBIIMM
00bEMOM MaTteprania, IpeCTaRICHHOTO B BUJIE TEKCTA, IPa(hHKH, aKTHBHBIX CXEM, BKIIFOUAst 3BYKOBOE
COIIPOBOYKIICHHE 1 BUZICO-POJIMKH, YTO TIO3BOJISIET HE TOJIBKO YUTATh €0, HO M CITyIIATh, CMOTPETH,
COPTUPOBATh MaTEPUAITBI, IeNIaTh BBIMUCKY U HEOOXOMMBIE JOKYMEHTHI (CTaThH U pedepars!).

['unepMeua-TexXHOIOrMH HHULIMMPOBAIHN Pa3BUTUE T'e€0-UH(OPMAIIMOHHBIX CUCTEM,
koTopbie cTtaiu npuMeHsATbess B MOC AJIO 1 mo3BOJISIIOT KOMIIJIEKCHO MPEACTAaBISATh
WHOOPMAIUIO O CTPYKTYPE U MPUHIHUIIAX GYHKIIMOHUPOBAHUS CIIOXKHBIX CHCTEM.

Cemesvle (KOMMYHUKAYUOHHbIE) MEXHOI02UY — HAIIPpABJIEHNE, 0OeclieunBatouiee
COBEPILICHCTBOBAHKE CIIOCOOOB 00MeHa MH(pOpMAaIIUEH 1 OTKPBIBAIOILIEE HOBBIE BOBMOXKHOCTH
obmenust Mmexxay cyorekramu MOC, kpome Toro, paboTa B JIOKATBHBIX U TII00ATBHBIX CETIX
YIOBIIETBOPSIET pa3jnyHble HH)OpPMALMOHHBIE MOTPEOHOCTH 00yUYaeMbIX, a TAKKE
TIOBBIIIAET YPOBEHb KOMITBIOTEPHOM TPaAMOTHOCTH 32 CYET TEIEKOMMYHHKAIIMOHHOTO OOIIEHNS,
pacmupsieT Kpyro3op ¥ MOTUBUPYET UHTEPEC K MOJYYCHHUIO HOBBIX 3HAH .

OTKpBITHINA AOCTYI K OaHKaM JaHHBIX U b3 mo3Bosiser 00yyaeMbIM 03HAKOMUTBHCS
C Hay4YHBIMU NpobOlieMaMu, UCCIEOBAHUE KOTOPHIX €€ HE 3aBEPIICHHI,
paboTaTrh HEOOJBIIMMHU HCCIIEI0BATEILCKUMU KOJJIEKTUBAMU, JIETUTHCSA JTOCTUTHYTHIMU
Ppe3yIIbTaTaMHU C MPEICTABUTEIISIMU HAYYHOTO COOOILIECTBA HAXO/AILIMXCS B Pa3HbIX TOCYIAPCTBAX MUPA.
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Hayunas nadopmarus, cucreMaTu3upoBaHHAs U XpaHSAIIascsa B OaHKaX JaHHBIX,
MO3BOJISIET HAWTH HOBBIE MOJAXO0Jbl, BEpUPUIUPOBATH COOCTBEHHBIE THUIOTE3HI,
copMHUPOBaTh HABBIKU U MPUEMbI aHATN3a, CPABHEHUS U ITPUKIIAJHOTO UCTIOIb30BAHUS 3HAHMIA.

[TocpencTBoM MCMONBb30BaHUS ceTell TeJNEKOMMYHHUKAIUN MpenojaBaTenu
CYIIECTBEHHO MOBHIIIAIOT CBOK MHOOPMANUOHHYIO KYJIbTYPYy U MOJYYaIOT
YHHUKAJIbHYI BO3MOXXHOCTH OOIIEHUS CO CBOMMH KOJJIETaMU IO BCEMY MHUPY .
310 cO3MACT HICATTbHBIE YCIIOBHS TSI IPO(ECCHOHATLHOTO OOITICHISI, BEICHHSI COBMECTHOM HayIHOH,
NPAKTHYECKON 1 METOIIYECKOH JSSITeNTBHOCTH, OOMEHA 3HAHKSIMH, OTTHITOM 1 HAYYHBIMH PE3YJIETATaMH.

Onexkmponnas nouma (Email) BeICTymaeT 5KOHOMUYHBIM CIIOCOOOM aBTOMATH3AI[HH
JOCTaBKH y4YEOHBIX MaTEPHAIOB P HAJIMIMU KOMMYHUKAIIHOHHOTO 000pY/I0BaHHS
YCTAHOBJEHHOTO y pa3JIMYHBIX MpenojaBaTesieil U pa3HOPOJAHBIX 00yYaeMBbIX.
B mocnennee BpeMs JaHHAas TEXHOJIOTHUS MOJy4yUJia pacupoCTpaHEHUE
KaK JOTMOJHUTENbHBIN c10CO00 KOMMYHHUKAUU Npu Tpaguinuonuom u AJ10.
[Monnepxka yueOHOTO mpolecca MoCpeCTBOM UCIOIb30BAHUS AIEKTPOHHON MOYTHI
o0ycliOBHUJIa HAYall0o BHEJIPEHHUS TEIEKOMMYHUKalu B chepy oOpa3oBaHHUS .
Crnemuduka peanusamnuu mnporecca (aBTOMaTU3UPOBAHHOT0) 00y4YeHHS (Ha PaCCTOSTHUN)
TpeOyer cnenuduueckol OpraHu3anuu U KOOPJAUHAIIUU MOTOKOB MH(pOpManuu,
OKa3bIBas CyIIECTBEHHOE KOMILIEKCHOE BiusiHue Ha pyHkuuonuposanue MOC AJ1O.

“The electronic messaging association” mpoBesia KCCiIeI0OBaHMS, OTPAXKAIOIIKE TCHICHIHIO
K pacmupenuio chepol ucmons3oBanus Email: B 1994 roay uucio norpeburenei
AJIEKTPOHHOM MOYTHI COCTABWIIO 23 MUJUIMOHA ToJib30Batesel, a B 2000 romy — 72 MUUTHOHA.

Bupmyanvnas xongepenyus — N03BOJAET YIAJICHHBIM JIPYT OT Jpyra Ha 3HAYUTEIBHOE
paccTosHUE MpernojaBaTeisaM U 00ydaeMblM OpPraHu30BaTh y4eOHBIN mpoliecc,
KOTOPBINA SBISIETCS aHAJOTOM TPAJAUIMOHHOTO (HE alanTUBHOTO) OOydeHus,
a TaKKe CKOOPIMHUPOBATh KOJUJIEKTUBHYIO PabOTy TEPPUTOPUATBHO PaCHpEIETIEHHBIX 00y4aeMbIX
U peajqn30BaTh OJIHY M3 aKTHBHBIX (OPM KOMMYHHUKATHUBHOTO B3aMMOJICHCTBUS
(KpyTJBIA CTOJI, SKCIEPTHAs WM JeJIoOBas Urpa, MO3TOBOM MITYpM M ApYyTrHE),
pearmzyetcst mocpencTBoM kinacca APM Ha 6aze tene-kondepeHimu u “Internet”’-kondepenimu.

Tene-xonghepenyuss — aktuBHas (popMa opraHuzaiyu guaiora Mexay cyobekramu MOC
NOCPEJCTBOM BUEO-TEPMHUHAIOB MO KaHajJaM CBA3U (CIIyTHUKOBBIN U KaOENbHBIN).

“Internet "-xonghepenyus — npeaCTaBISIIOT COO0N COBPEMEHHYIO KOMMYHHUKAIIMOHHYIO
TEXHOJOTHIO, KOTOpas MO3BOJIAET B PEKUME PEalbHOTO BPEMEHHU IMepeaaBaTh
y4aCTHHUKAM ayJau0- U BHACO-TOTOK, a TAKXKE Pa3JIUUHbIC AJIEKTPOHHBIE IOKYMEHTHI,
BKJTIOYAIOIINE TEKCT, TAOIHIIbI, Tpa(uKH, KOMIIBIOTEPHYIO aHUMAIIHIO U BUICO-(Daiiibl.

Br11ensioT ABa OCHOBHBIX pEXHUMa Tene-KOHPEPEHIINH, OTIMYAIOIIMXCS CKOPOCTHIO
U perjaMeHToM oOMeHa HHpopMaIen Mexy Y4aCTHUKaMH BUPTYaIbHONH KOMMYHUKAIIUK:

e Off-line — cymiecTByeT HEKOTOPHI MHTEPBAI BPEMEHH MEXKIY TPaHCIAIME I
ABTOPCKOM PEIIMKH B KOHPEPEHIIMH U MPOUYTCHHEM €€ JPYTUMH yYaCTHUKAMH,
NpUYEeM 3apaHee HEM3BECTEH OTBET KaXXJA0r0 U3 YUaCTHUKOB KOH(EpeHIUH;

e 0n-line — nmuanor ocyIecTBIAETCS B peaJbHOM MaciiTabe BpeMEHU U 00ydaeMBbIit
B Mpoliecce 00yuyeHHUs] aHAJIOTUYHOM TPaJAULIHMOHHOMY, UMEET BO3MOKHOCTh
BbIOOpA M OJTy4YeHUs] HE0OX0IUMOM HH(POPMAIUK Cpa3y Ha CBOM KOMITBIOTED.
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Yoanennwuii 0ocmyn k b/[ — 103BOJISIET MOJIL30BATENSAM ONEPUPOBATH ¢ MH(OpMaLuei
xpansmeicsa B b/] Ha TeppuTopuanbHO pacnpeesieHHbIX cepBepax ceTtu “Internet”:
YUTaTh, JOOABJIATH, YIAISATh U MOJU(PUIIMPOBATH COAEPKaHNE MH(POPMALIMOHHBIX PECYPCOB.

Pacnpenenennas apXuTeKTypa U TEXHOJOTHUS MapajilelbHBIX BBIYUCICHUN
o0ecrneunBaroT NpUpocT 3PPEKTUBHOCTH (HYHKIIMOHUPOBAHUS HH(POPMALIMOHHON CUCTEMBI.

“WWW ”-mexnonocus — BrICTyHaeT OTKPBITONM CHUCTEMOU THUIIEpMEIUa-pecypCcoB,
o0ecrieunBaroIel repeiady rurnepreKcTa, rpagukyi, aHUMaluy, ayiuo- 1 BUIeO-MH(pOpMaLin
MEKITy COBOKYITHOCTHEO CEPBEPOB, PACTIONIOKEHHBIX B Pa3TMUHBIX CerMEHTax Iio0aibHOM cetu “‘Intemet”,
a Tak)Xe pPa3HBIX JIOKAJbHBIX U pErHOHAJbHBIX CerMeHTax ceTtu “Intranet”,
BhICTyNasi Hanbojee MepPCHeKTUBHBIM CIOCOOOM BUPTYaJlbHOW KOMMYHHUKALUU
ISl COMAIbHBIX, HAYYHBIX, TEXHHYECKHUX, 00pa30BaTEIbHBIX U IPYTUX IEJIECH.

Certp “Internet” siBnsieTcst MpOrpecCUBHON pacnpeieIeHHON HH(OPMAIIMOHHON CUCTEMOM
peanuzoBaHHOM Ha ocHOBe “WWW?”-TeXHOJIOTHH U BBICTYMNAIOIIEH COBOKYMHOCTHIO
pEeruoHalbHBIX (JIOKAAbHBIX) HHOOPMALNIMOHHBIX CUCTEM (CErMEHTOB CETH),
00€eCTIeUnBAIOIINX TTOCPEICTBOM KOMMYHHKAIIMOHHBIX TEXHOJIOTHI MHTEPAKTHUBHBIN JTOCTYTI
K UH(OPMAITMOHHBIM pPecypcam, CoIepKaIiiM HH(POPMAIHFO TIO pa3TUYHBIM MPEIMETHBIM 00JIACTSIM:
HayKa, TeXHHUKa, 00pa3oBaHUE, MEIUIIMHA, SKOHOMUKA, TICUXOJIOTHUs, TOJIUTHUKA, PETUTHUs,
IOPUCTIPYICHIIMS, OMOJIOTHsL, COLIMONIOTHS, Teorpadus, MUHHOPMATHKA, S3bIKO3HAHHUE U JPYTUM.

CormnacHo Tporao3am, HH(OpMaTH3aIsT yIpeKIeH I chepbl 00pa3oBaHks Ha 47 Jrarie pasBUTHS
oOpazoarenbHbIX VT 00yciaRmBaeT TEHIEHIMIO K IIPOIPECCHBHOMY Pa3BUTHIO METOZIOB 1 TEXHOJIOTHN
pa3paboTKu OpraHU3alMOHHOTO0, METOJMYECKOTO U TEXHUYECKOTO o0ecreyeHus
o0pa3oBaTeIpLHOTO Mpoliiecca i MOIePKKH aBToMaTtu3upoBaHHbIX MOC, ncnomb3yromnmx
B CBOEH OCHOBE COBOKYTTHOCTh TEXHHHYECKHX CPEZICTB aBTOMATH3AIMN MH(POPMAIMOHHBIX TPOLIECCOB,
XapaKTepPHBIX I TPAJAUIUOHHON (KJIaccuuecKol) oOpa3oBaTelbHON NesITEIbHOCTH:
Y, nabopatopHbIe MPaKTUKYMbI 1 3a/Ia4HUKH, /M, TiporpamMmHoe odecTiedeH e MPUKIIAIHOTO Ha3HAYCHHS,
peanuzyrolLiee pellieHHe BCIIOMOTaTellbHbIX 3a/1a4 CyObeKTa 00ydeHHsI Kak KOHEUHOTO TOJTb30BATENsI.

Texnonozcuu HeauHenuno2o ayouo- u udeo-mMoHmadica — MOoAJEePKUBAIOT BECH
TEXHOJOTUYECKUN TPOIECC CO3IaHUs U PACTIPOCTPAHEHHS ayJu0- U BUICO-TIOTOKOB
(chaitnbl, BJ] 1 KOMITBIOTEpHBIE POrPaMMbl) HAXOJISAIIMXCS HAa PA3IMYHBIX TUIIAX HOCHTENeH
(MarHUTHBIX, ONTUYECKUX U IJIEKTPOHHBIX), COJAECPKAIMMNX PA3IUYHYIO, B YACTHOCTH,
00pasoBaTeTbHYI0 MH(DOPMAIHEO (MHTEPAKTUBHBIC O0YUJArOIIHE KYPChI, JICKIIHH, PAKTHKYMBI U JIPYTHC),
NpeaHa3HAYEeHHYIO IS IIMPOKOTO0 KOHTMHTEHTa motpedutenei uddepeHnnpoBaHHOTO
10 BO3PACTHBIM IpynnaM, npodecCUOHAIbHOMY CTAaTYCy U POAY AESITEIbHOCTH.

Texnonoeuu cocamusa ungopmayuu — nudphepeHIUPYIOTCS Ha apXUBATOPHI,
ayIMO-KOJEKU M BU/IE0-KOAEKHU, KOTOpbIE 00ECTIEUMBAIOT CYILIECTBEHHOE COKpAILIEHHE pa3Mepa
¢daiinoB XpaHAMKUXCS Ha JIIEKTPOHHBIX HOCUTENSAX 3a CUET CHEIUAIBHBIX aJITOPUTMOB.

Texuonoeuu 3awumsl U 0ZpaHudeHuss 00Cmyna K uH@opmayuy — TO3BOJISIIOT PEaTM30BaTh,
Hapsily ¢ OPraHU3aIMOHHBIMU MEPONPUATUSAMHU, alllapaTHYIO0 U MPOrPAMMHYIO 3aIUTY
KoHpUuAeHUUaNbHON nHpopmanuu xpansmeiics Ha [I9BM u B 6aHKkaxX HaHHBIX
WH(GOPMAMOHHBIX CUCTEM C TEPPUTOPHUATBHO paCIpEeIeTICHHON apXUTEKTYPOH.
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[TorpebHoCcTH moTpeduTeNnel 00pa3oBaTENbHBIX YCIYT B 00J€€ COBEPIIEHHBIX

1 3QdEeKTUBHBIX MOAXO0AaX, METO/IaX U CPEJCTBaX OOy4YeHHUsS] HEMPEPHIBHO BO3PACTAIOT,
TMIO3TOMY HOBOE allapaTHOE, MPOrpaMMHOE U allropuTMIdeckoe odectieuenue st noiepxku MOC
1eJIecCO00pa3HO CO3/1aBaTh TOJNBKO B CIIydae HOCTHKEHUS 3aJaHHOTO YPOBHS KauecTBa
TEXHUYECKUX XapPaKTEPUCTUK CYIIECTBYKIUX CpeACTB U TexHouoruu AJ[O.
AKTyaJIbHOM 3a7a4eil SBIIIETCS MPOTHO3UPOBAHUE JOCTUTHYTOIO PE3yJIbTaTa MOCPEACTBOM
UCIIO0JIb30BAaHMS ONPEAEIECHHOTO cpeAcTBa 00yueHus: ¢ HoBo apxutektypoi B MOC.
Texuonoruu AJIO B oTiHYKMEe OT TPAAUIMOHHBIX (KJIACCHYCCKHUX)
IPEANoiaraloT MHPOKOE UCIOIb30BAHIE CETEBBIX KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
MO3BOJISIONINX MPEAOCTABUTH JOCTYII K pa3INuHbIM HHPopMaIroHHsM pecypcam MOC,
a Tak)Ke BHEJIPATH TEXHOJIOTHHU MHTEIJIEKTYaJIbHBIX CUCTEM OCHOBAHHBIX HA 3HAHUSX
¥ METOJIbI aIalITUBHOTO YIIPaBICHUS (CUCTEMBI YIIPABICHHS aIallTUBHBIM OOYUCHHEM).
AJIO mpennonaraeT caMOCTOSTENbHYI0O paboTy oOyuaemMbix ¢ DV,
COZIEPIKAIUM CTPYKTYPUPOBAHHYIO HH(POPMAIHIO IO MPEAMETY M3Yy4eHHs (IUCIUITINHE),
a Tak)Ke MPEJAOCTABISIONIMM BO3MOXKHOCTH MPENOIaBaTEIsIM HAMOJHATh KOHTCHT
uHpopManueil Mo HOBBIM MPEIMETHBIM 00nacTsAM (mpobiaeMHBIM chepaM),
OPUEHTHUPYSACHh HA CYUIECTBYIOIIHUE PA3HOPOJAHbIE HHOOPMAIMOHHBIE PECypPCHI
M 32 CUET NPHUBJICUYCHUS KBaTU(PUUUPOBAHHBIX CINENUATHUCTOB-IKCIEPTOB.
Benytiyto posib nproOpeTaroT 37eKTpOHHbIE OUOIMOTEKH U BUPTYaIbHbIE YHUBEPCUTETHI,
KOTOpBIE HApSAAY C MPAKTUUYECKHUM UCHNOJIb30BAHUEM TPaJUIMOHHBIX
HAyYHBIX U TEXHUYECKUX JIUTEPATYPHBIX NCTOYHMKOB, METOITYECKHUX MTOCOOHI, MyJIbTUMENA,
ayJuo- U BUJEO-UHPOPMANMOHHBIX PECYPCOB COIECPKAT AIECKTPOHHBIE KHUTH 1 DY .
DY obecneunBaeT HHTCHCUPHUKAIHIO 3G PEKTUBHOCTH (IPOAYKTUBHOCTH)
bopMuUpOBaHUS 3HAHUNW KOHTHUHTEHTAa oOy4yaeMbIX 3a CYE€T TOTO, UTO:
® KOHILEHTPUPYET CTPYKTYPUPOBAHHYIO HHPOPMAIIUIO 110 MPEIMETHOM 001acTu;

e o0ecrneynBaeT NPaKTHYECKU MTHOBEHHYIO OOpaTHYIO CBS3b C 00y4aeMBbIM;
e momMoraeT ObBICTPO HAWTH HEOOXOAUMMYIO MHPOPMALUIO, MOCKOJIbKY

B TPAJULIMOHHOM KHHUT€ TIOMCK O0YCIIaBIMBACT 3HAUUTEIILHBIE BPEMEHHBIE U3IECPKKH;
® TIpW MHOTOKPATHBIX OOPAIIEHUSX K THIEPTEKCTOBBIM CCBUIKAM U OOBSCHEHHSIM
MO3BOJISIET HHAWIIMPOBATH paHee N3yUCHHBIE PyOPUKH OTPEIEICHHBIM [BETOM,

® TO03BOJSIET HHTETPUPOBATh U MUCIOJH30BATH TEXHOJOTUH MYyJIbTUMEOHNA,
obecreynBaOIINe HATTSAAHYI0 HHTEPIPETAUI0O HHOPMAIIUH PA3HOTO POJa;
® COJEPX UT BHIOOPKHU BOMPOCOB B paMKaxX Ka)J0Tro paszjelia, Mo3BOJSIONINE
peanu3oBaTh NPOMEKYTOYHOE U UTOroBoe tectuporanue Y O30 nocpencrsom IM;
® [03BOJISIET MPAKTUYECKH HMCIOJb30BATH MEPEKPECTHHIE CCBHIIKU MEXKAY
pa3sHBIMHU pa3aeiaMu U HMHPOPMAIMOHHBIMUA (pparMeHTaMHu JAUCHUILINHBI,

a TaKoKe aKTUBM3UPOBATh OTOOPKEHHE COJIEPKaHMS BHEIITHUX MH(OPMAIMOHHBIX PECYPCOB.

B nmuccepranyu aBTopoM mnpezicTaBieHa pa3paboTaHHas apXUTEKTypa aJanTHBHOTO DY,
OIEPUPYIOIIETO Ha OCHOBE CO3/IAHHOT'O MPOLIECCOpa aJATUBHON penpe3eHTalu nH(opMaruy,
BKJIIOYAIOIIET0 HA0OP pa3HOPOIHBIX YIPABIAIOLIUX MOAYJIEH, MPOIeAyp U aIrOPUTMOB,

TIO3BOJISTFOLIVX PEATHB0BATH MHIMBHTYTBHO-OPHEHTPOBAHHYEO MOZIENH (POPMHPOBAHKS 3HAHUI 00YJaeMbIX
B aBTOMAaTU3UPOBaHHON oOpa3oBaTenbHOU cpene 3a cueT yuera MOJICO u YO3O0.
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25.4.Mopenn n TexXHONOrMnM opraHMsaumm B3amMmonencTBuSA
CYyObeKTOB M aBTOMaAaTU3NPOBaHHbLIX cCpeaACTB oOy4yeHuUd

®opwmsbl 1O BeIOMparOTCs B 3aBUCUMOCTH OT TpeOOBaHUM, 1I€JIeH U 3a/1a4 00yUYeHus,

IpU 3TOM BHEJPEHUE U NpakTH4YecKoe nucrnoyubp3zoBanue UT cymecTBEHHO 3aBUCUT
OT OTpeNeNIeHHONW (POPMBI OPTaHU3AINU 00YUYEHHs KaK TEXHOJIOTHYECKOTO Ip oIlecca.
Yposens opranuzatmu 1 apromarizaimy MOC onpenensercs crenenpro ucrosb3oBanus 1T,
KOJIMYECTBOM Pa3JIUYHBIX PErMOHAIbHBIX MNPEJCTABUTEIHCTB U NOAPA3AEICHU,
CI0KHOCThIO TonoJiornu JIBC n apXUTeKTypoi UCOIb3yEMBIX CPEACTB O0OyUEHHUS:
e Huskud — UT npakTudecku He UCTIONIB3YIOTCS, HAITpUMep B TpaaumoHubix NOC;

e BbicOKkUH — xapakTepeH ajsg NOC AJIO u BupTyalibHbIX YHUBEPCUTETOB;

B knaccuueckoit MOC Bo3moxHo BHeapenue UT miis peanuzauuu AJIO v nognep:xku
OYHOM, OYHO-3a0YHON U 3a04HOU QOpM mpeaocTaBiIeHUs] 00pa30BaATENbHBIX YCIYT
Pa3HOPONHOMY KOHTHHTEHTY 00ydaeMbIX Kak CyObEeKTOB OOydYeHUS,
a TakXKe MpeycMaTPUBAETCS SKCTEPHAT WIIM COYETaHUE Pa3IMYHBIX (POpM opraHu3aIuu
npoiiecca 00yueHus (Ha pacCTOSIHMM) HA OCHOBE Pa3JIMYHBIX MOJEICH U TEXHOJIOTHUH.
NOC coBpemennoro OVYy 6a3upyercs B OCHOBHOM Ha MCIOJIb30BAaHUU

UT AJO u nonyckaer co3/laHue BUPTYaJIbHBIX NIPEICTAaBUTEIbCTB (YHUBEPCUTETOB),
NPEOCTABIISIONIHX TTOIB30BATENSIM OTKPBITHIN JOCTYII K pa3HbIM HH(POPMAIMOHHBIM PECYPCaM.
Brigensitor psia moaeneit ucnoyib3yeMmbix npu opranusanuu MOC AJ1O:

1. Knaccuyeckue Mojaelu, KOTOpbie MPUMEHSIIOTCS B TpaaunuoHnueix NOC:
® KIJIACCHO-ypOYHAsi MOJIETb — MPUMEHSETCS B YUPEIKICHUAX 00IIEero (CpeIHero)
npodeccuoHaIbHOTO 00pa30BaHus U peaanu3yercs B 000pyIOBaHHBIX Kilaccax;

® I[IPOEKTHO-TPYINIIOBAasi MOJE€JIb — UCHOJIb3YETCS B YUPEKIECHUSAX BBICIIETO

u obmero (cpeaHero) mpogeccuoHaTBLHOTO 00pa30BaHus, MMO3BOJIIET 00SCIICUYUTh
dbopmupoBaHue rpynn oO0yyaeMbIX AJsl ONPEAEIEHHOTO IpeAMeTa U3yUeHUs,

® WHIMBHUAYyaTbHAs MOJEINb — MPUMEHSETCS MPU MPOBEJCHUN UHIUBUAYaTbHBIX
3aHATUN TpenoaaBaTelss HEMOCPEICTBEHHO ¢ 00yyaeMbIM (HepeHTalelbHa);

e KeiicoBasi MOJIENTb — OCYLIECTBIISIETCS IOCPEICTBOM PACCHUIKU MTAKETOB C MaTEpUAIAMHU;

2. CoBpeMeHHBIE MOJIEJIH, KOTOPbIE MPUMEHSIOTCS B aBTOMaTu3nupoBaHHbIx MOC:
® VHTEPAKTUBHAS MOJIEJb aBTOMATHU3UPOBAHHOTO KJIACcCa — 00ECTIEUNBACT CUCTEMATHIECKYTO
paboTy KOHTHHI'€HTa 00y4aeMbIX TIOCPEACTBOM CIIEIHATIBLHO 000pyAoBaHHBIX APM

B 6a30BoM OVY4, ero pernioHajJbHOM MPEICTAaBUTEIbCTBE UM YUeOHOM LIEHTpE
(Tak®)e MOXET yCHEIMHO NPUMEHAThCS B TpaauuuoHubeix MOC);

® MOJEJb PACHPEAETICHHOTO CETEBOr0 0O0YUYEeHHUsI Ha PACCTOSIHUU C CUCTEMAaTHYECKUM
KOHTposieM — obecrieunBaeT nuki AJ1O mocpenctBom cereit “Intranet” / “Internet”

yepe3 TepPUTOpUATbHBIE IyHKTHI IOCTYTIAa K Pa3HOPOIHBIM MH(POPMAITMOHHBIM pecypcam
MOCPEACTBOM HCIOJIb30BAHUS CIIEI[HaIbHO 000py0BaHHBIX APM 00yuyaeMmsbIx,
PACIIOJIOKEHHBIX IO MECTY MPOKXUBAHUS WM OCHOBHOUM paboTHl 00ydaeMoro,
KOTOPBIN CHCTEeMAaTUYECKU MTPUXOIUT B ONPEACIICHHBIN KOHCYIbTAIMOHHBIN IIEHTP
HEMOCPEICTBEHHO JIJIsl MOJIyUEeHUs Pa3bsICHEHUN U OUYEePEIHBIX 3aJaHUM;

® MOJIENh BUPTYATHHOIO YHUBEpcHTETa — odecrieunBaeT norHbii k1 AJIO nocpenctsom KT,
MaKCUMAaJIbHO UCKITFOUAOIIMX OTPBIB 00y4aeMbIX OT OCHOBHOM pabOThI (IESATENbHOCTH).
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2.6.CpaeHumenbHas xapakmepucmuKa 603MOXHocmel
cucmeM aemomMamu3upoeaHHO20 ob6y4YyeHUS

Tabn. 2.6 HEMOCPEACTBEHHO COAEPKHUT CPABHUTEIbHYIO XapaKTEPUCTUKY
GYHKIIMOHAIBbHBIX BO3MOXHOCTEH pa3auuabiXx cucteM AJ[O PO u CIHIA.

Tab6muna 2.6

CpaBHMTeJbHASI XapPAKTEPUCTHKA (PYHKIMOHATbHBIX BO3MOKHOCTE

CucremMbl aBTOMaTU3UPOBAHHOTO (CETEBOr0) 00yUEHMUS

No K OMIOHEHTEL BIT MOC | Cerro Coso Univ_ersity San-_Franc_isco Jo_nes Ipt.
OO P® |Com College, |of California,| University, | University,
(Open Net) USA USA USA USA
1. |CTpyKkTypHBIC €TMHHIIBI B OCHOBE CPEICTBA O0YUCHHUS OTPAKAIOIINE COJEPIKaHUE Kypca

1.1. [YueOHBI MaTepuan + + + + +
12 JIOONMHUTEIbHBIE 4 4 N N 4
JICKIIMOHHBIC MaTePHAITHI
1.3. |[dom. uad. MmaTepuasl + + + + -
1.4. (LlenTpsl uH}. pecypcoB + + + + +
1.5. |CnoBapp + + - + -
1.6. |AHKEeTa CTYJICHTOB + + - - -
2. |Cpencta obecrieunBaroIye aBToMaTu3anuio oomeHus B cetu “Ethernet” u (wm) “Internet”

Komuata o6cyxneHuit

2.1. ; + + + + +
rpynmnsl on-line (uar)

2.2. |Jocka xkypca on-line + + + - -

2.3. |locka BY3a on-line + + + - -

24 Hoctyn k CIUCKY 4 4 4 i i
crynenToB rpyrbl (Email)

2.5. HOCIyHKHpeHOHaBaw.HO + + + + +
nucuumauabel (Email)

26. Hoctyn k KOHCYJIBTAHTY N N i N i
kypca (Email)

2.7. |KoncynbTupoBaHue + - - + -

3. |CpencTBa TeCTHPOBaHUS YPOBHSI OCTATOYHBIX 3HAHUW M WHIMBUIYaJIbHBIX 0COOCHHOCTEH

3.1. |I'padpux mpoxoxxaeHus + + - - -
3.2. |[Tecter YO30, HOJICO + + + + +
4. |BO3MOKHOCTh HCITOJIb30BAHHS JIOTIOTHUTEIBHBIX HHPOpMaIMOHHBIX pecypcoB (/1)
4.1. |Anpeca CTYJEHTOB + + - - -
4.2. |locTyn K OIlEHKaM + + - - -
4.3. |locka o0OBIBICHUU + + + - -
4.4. |Yacro3anaBacMbICBOIPOCHT + + - - -
45 AHKeTa OICHKH Ka4ecTBa + + ) ) )
Kypca (AMCIHUIIINHDI)
Wnterpanbuas ounenka| 20/20 19/20 11/20 10/20 6/20
cucremsl (komnonenta)|  100% 95% 55% 50% 30%

«HayuHo-uccrenoBarenbCKuM HHCTUTYTOM MH(OpMAaTH3aIMK BBICIIIETO 00pa30BaHMSD»
BhIpadartbiBatoTcs TpeboBanusi Kk MOC aBTOMaTH3UPOBAHHOTO (JIMCTAHIIMOHHOTO) O0Yy4eHMUS],
a TaKXKe TpeIaraeTcs TUIOBOM Habop (QYHKIMIA BUPTyaabHOTO npeacraBurenbeTa (BIT)
onpenenecHuoro OYu (o6pa3oBaTelbHOT0, y4eOHOTO MM HAYYHOTO I[EHTpa),
OTIEPHUPYIOIIETO MO MPUHIUITY OTKpbITOro o0yueHus (OO) B rnobansHOi ceTu “Internet”.
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2.7. OcHOBHbIe napamempbl OUEHKU CO8PEeMeHHbIX cpedcme oby4YeHusi
U paseumue ux pyHKUUOHaJIbHbIX 803MOXHoOcmel

CoBpeMeHHBII OTBIT MPAKTHUECKOTO UCTIONB30BAHUSI AJIEKTPOHHBIX CPEJICTB OOYICHUS

B aBTOMAaTHU3HPOBAHHBIX 00PA30BaTENIbHBIX CPeIax MO3BOJISIET BBIIEIUTH PsiI MapaMeTPOB OLICHKH:
® 0COOGHHOCTHU apXHUTEKTYpPhl U TEXHOJOTHUS peanu3anuu komnoneHtoB NOC;

¢ (pyHKIMOHAIBbHBIE BO3MOKHOCTU U OTPEOUTENHCKUE CBOWCTBA CPEJICTB OOYUCHUS;

® 3aTpaThl Ha BHEJPECHHUE U MOBbIMIEHUE YPPEKTUBHOCTU OT UCIOTb30BaAHHUS.
OC00EeHHOCTH apXUTEKTYPhl COBPEMEHHBIX CPEICTB O0YUEHUS UCIOJIB3YEMbIX

B MOC AJIO 00ycioBJieHBI HEMMOCPEACTBEHHO HAJUUYMEM Pa3JIUUYHBIX KOMIIOHEHTOB
(Y, IM, nabopaTopHbIii PAKTUKYM U 3aJJa9HMK), PEATHU3YIOIINX CMEXKHBIE (DYHKITH 1 3a]Ia4H.
1. CpencTBa moaaepxku paboThl mpenogaBates (MpoQUIIUTHOTO CyObeKTa):
e cpezcTBa (GOPMHUPOBAHUS U HATIOIHEHHMS] KOHTEHTA: KOHCTPYKTOPBI, CUCTEMA M3BIICUEHUS

U TpeJICTaBJICHNS 3HAHUH, TEKCTOBBIA U rpadUIECKUN PEeJaKTOPHl U JPYTHE;

® CpeACTBa KOHCTPYUPOBAHUS YUeOHBIX 3aJJaHUN U CO3JJaHUs 1eJiell 00yUueHus,

e cpencrtsa GOpMUPOBAHUS aITOPUTMOB OOYUCHHUSI M PEIBSABICHUS HHPOPMAIIHIH;

e CpeJcTBa AJS peajau3aluu aBToMaTu3dnpoBaHHoU nuarHoctuku MOJICO;

e cpeacTBa AJS NOAJNEPKKH aBTOMATU3UPOBAHHOU oneHku YO30;
® CcpeacTBa MOHUTOpPHUHTA, cOOpa, 00pabOTKM, COPTUPOBKHU, KOMITOHOBKH U aHAJIN3a
nHpopmaiuu, oTpaxarolieit padboty o0ydaeMoro 3a 3aJlaHHbIN MEPUO]T BPEMEHHU;

e cpeacTBa 00pabOTKHU anmocTepuOpHBIX AaHHBIX TecTupoBanus Y O30 u NOJICO.

2. Cpenctsa MoaIep kKM CaMOCTOSITEIBHOM paOboThl 00ydaeMoro (J1e(hUIMTHOTO CyOBbeKTa):

e cpezcTBa 0TOOpaXKeHUsS MH(POPMAIIH, OTPAXKAOIIEH coiepkaHne TUCHUIUTUHEI (DY),

® CpE/CTBA M ATOPUTMBI CTUMYJIMPOBAHMS U3ydeHUsT HH(DOpPMAIK U BRIPAOOTKH €€
MOHUMAaHUS C BO3MOKHOCTBIO MPECTaBICHUS MOSICHEHUH U HABOSIINX BOIIPOCOB,
IPUMEHEHNUE KOTOPBIX IMO3BOJIAET MOBBICUTHh YpOoBeHb Bocnpusitusa u Y O30;

® CpeAcTBa BhIPAOOTKU HABBIKOB PEIICHUS TUMOBBIX 3aJ]au MO OMPEIEICHHOMY
npeaMeTy uzydeHnus (JY coueTaromuii 1a00paTOPHBIN MPAKTUKYM H 33/I1a4HUK);
e cpezcTBa BEIPAOOTKM YMEHHMS PEIIaTh MPUKIIATHBIC 33Ja4H B IPEAMETHOM 001acTH —
CpEeICTBA JI0CTyNa K HAYYHO-TEXHUYECKON MH(pOpMAIIH, CPEICTBA MOJECIMPOBAHUS

U KOHCTPYUPOBAHUS, aHAJTUTUYECKHUE U PACUETHO-JIOTUUYECKUE CUCTEMBI;

® CpeAcTBa reHepaluy 3aJJaHui B 3aBUCUMOCTH OT MHIAUBUIAYAJIbHBIX 0COOEHHOCTEN
obyuaemoro (MOJICO) u 1oCcTUTHYTHIX pe3ynbTaToB B xoae o0ydenus (YO30);

e cpeacTBa BIpaOOTKM PEKOMEHAIMI HA OCHOBE aHaJIN3a COCTOSIHUS 00y4aemMoro;

e cpeactBa onueHkn YO3O0 mo uzyuaemblM aucuuniauaam u MOJICO.
OrneHKa apXUTEKTypbl DY MPOU3BOJAUTCS B COOTBETCTBHHU ¢ HamuuueMm (JJA)

unu orcyrcteueM (HET) B Heil onpeneneHHBIX pPa3HOPOAHBIX KOMIIOHEHTOB,
PEATHM3YIONINX OTpe/ICIICHHbBIC (PYHKIMH B 3aBUCUMOCTH OT moTpeOHocTel cyonekToB MOC AJIO.
[ otpebuTernbckast ToJe3HOCTh KOMITOHEHTOB XapaKTePH3YETCs IEPEUHEM TEXHUUECKIX BOSMOYKHOCTEH,
NPEIOCTABRIISEMBIX MPETOJIABATENIO ¥ 00y4aeMOMY Kak KOHEYHBIM TOJIB30BATENSIM CPEZICTBA 00y UCHHSL.
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[TorpeOuTennsckue cBoicTBa cpeacTB 00yueHus (DY) A mpenoaBaTesis MPOsBISTFOTCS

B IIOAACPIKKE CIICAYIOIUX PA3ZHOPOAHBIX TCXHHUYCCKHUX M MCTOAUICCKUX BO3MOXKHOCTEH

TEKCTOBBIN U rpaMuecKuil peAakTopbl AJIsl 00ECIEUeHUsT HarJIAHOTO MPEACTaBICHUS
pa3iandyHON MHpOpMALMU Ha SKpaHe JUcIIes NpHu pa3paboTKe KOHTEHTA;
ABTOMAaTU3MPOBAHHOE CO3JAHUE CEMAHTUUECKUX (CTPYKTYPHBIX) MOZENIEH TUCLIUIUIHBI,
KOHCTPYHPOBAHUE HOBBIX MOJIECJIEH U AJITOPUTMOB B OCHOBE KOMITIOHEHTOB M1OC;
dbopMupoBaHUE 3aJaHUN I MPOBEACHHUSA 3aHATHM B aBTOMATHYECKOM
(Toz ynpaBiieHHeM CpeIcTBa OOYUESHHUSI Ha OCHOBE MOJIEIH TPEACTABIICHUSI COJICPKaHUS
JUCLUIUIMHBI) U aBTOMAaTU3UPOBAHHOM (T10JI CUCTEMAaTHYECKUM PYKOBOJICTBOM
IPEIo1aBaTelsl) peKuMax, peaTu3yoluX CaMOCTOITENbHYI0 paboTy 00yUyaembIX;
Mo udUKaIUs aITOPUTMOB U METOJI0B, peanusyronux tectupoBanue MOJICO;
allanTUBHAA pernpe3eHTanus napopmaimu ¢ yuetoM napamerpos NOJICO u YO3O0,;
cucremarndeckas oueHka ¥ O30 Ha OCHOBE pa3HbIX MIKaJ U (yHKIUN OLCHUBAHUS,
CTAaTUCTHYECKHUI aHaIN3 alloCTEPUOPHBIX TAHHBIX, XapaKTEPU3YIOUIUX PE3yJIbTaTUBHOCTh
00y4eHus (Ha pacCTOSIHMM) KOHTHHTEHTa 00yJaeMbIX 32 ONPEIEICHHBIH ITEpHO/1 BpEMEHH;

MOJIYUYCHHUC PE3YJIbTATOB TCCTUPOBAHUA 3HAHUU 110 UKITY U3y4YaCMbIX OUCHUIIIINH.

[Torpebutenbckue cBoiicTBa DY 11 00yyaeMoro MposBISIOTCS B MOAAEPKKE

CICAYIOIHNX TCXHUYCCKUX U MCTOANYCCKUX BO3MOXKHOCTEH JaHHOTO CPCACTBA O6y‘1€HI/IH:

1.

[IpenBapuTenbHas MOATOTOBKAa 00y4aeMoro Kk paboTe ¢ aBTOMAaTU3UPOBAHHBIMHU

cpeacTBaMu 00y4YeHUs1, ONepUpyOImMKUME Ha ocHOBe Y MII no nmpenmeTam n3ydeHus:

03HAKOMJICHHE C PA3TUYHBIMU TEXHHUYECKUMU BO3MOKHOCTSIMU CPEACTB 00yUCHUS
00pa30BaTENBHOIO IIEHTPa (BUPTYAILHOTO MPEJICTABUTENHCTBA) TOCPEACTBOM HHCTPYKILIMIA,
peoCTaBIEHUE BO3MOKHOCTH BbIOOpa 00pa30BaTeNbHOM MporpaMmbl (Kypca);
nuddepenunanus nojp3oBaTesiel Ha pa3IM4yHbIe TPYIIIHI 10 YPOBHIO BIIaJICHUS
0a30BBIMU NUCHUILINHAMYU U aBTOMATH3UPOBAHHBIMU CPEJICTBAMU OOyUCHUSI.

PaGota HaJ1 AUCIUILTMHOM 10 YIPABJICHHEM CPEICTB 00yUeHHs (B aBTOMATHYSCKOM PEKUME)

H 110 PYKOBOACTBOM OIIPCACIICHHOI'O ITPCIIOAaBaTCIIA (B ABTOMATU3HUPOBAHHOM pe>1<HMe):

BBIOOp alIropuTMa, METOJMKH U TEXHOJIOTUU U3YyUYEHHUS] MaTepHuasia JUCLUILINH bl
Ha Pa3JIMYHOM YPOBHE M3JI0)KEHHUS MO OTHOLIEHUIO K KOHTUHT€HTY 00y4aeMbIX;
y4eT MHAUBUAYaIbHBIX OCOOCHHOCTEH (MapamMeTpoB) 00y4aeMoro /Il peanu3anun
aBTOMAaTH3UPOBAHHOIO MH/IMBH Ty JIbHO-OPUEHTUPOBAHHOTO U a[JAIITUBHOTO O0YYEHHUSI.

Bosmoxnoctu cpeacts MOC AJIO anist caMOCTOSTENIBHOTO U3yUEHUS JUCHUIIIUHBI:

B PEXXHUME OBIIAJICHUS Pa3HOPOAHON MHpOpManuel (M3ydeHus COAEpKaHUs),
KOTJ]a ONpEJIeJIEHHbIE CPEJCTBA 00YyUYEHUS BBIIOJHSIOT ciaeaytouue GyHKINUN:
TIPE/IOCTABIICHHE JIISl M3YUYCHUsI CTPYKTYPHOM MOJICITH TIPEIMETa W3ydeHUs (MUCIMIITHBI);
HOMCK Pa3HOPOIHOM HH(pOpMaLuH (10 BBEACHHOMY KJIFOUEBOMY IOHSTHIO WU CJIOBY,
110 OTJIABJICHUIO, [0 KAPTOTEKE — MPEAMETHOMY H ajl(aBUTHOMY yKa3zaTelsiM);
reHepauusi “HpopmauuoHHbIX PpparmenToB nocpeactsom HTML u XML kona;
HAYaJIbHBIM, TEKyIIMI 1 UTOrOBBIN KOHTPOJIb YPOBHS YCBOSHUsI MH(OPMALMH (IAHHBIX);

TIPEIOCTARTICHYE TIEPEUHST CChUIOK Ha Pa3HbIE JIMTeparypHbIE ICTOYHHKH M TH(DOPMAILMOHHBIE PECYPCET,
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B peXXUME BbIpAOOTKU nMoHUMaHus (conepxanus) unpopmauuu (BY u M),
KOT/1a pa3iauydHbie QYHKIHUU ONMPEACICHHBIX CPEACTB 00yUYECHUS BKIIOYAIOT!
BbISIBJICHHE UH()OPMAIIMOHHBIX (DPAarMEHTOB OTPAKAIOIIUX TEOPETUYECKYIO YacTh
3aJJaHHOTO MpeaMeTa U3ydeHHus (AUCIUIIIMHBI) ¢ HU3KoH oneHkoit YO30
Ha OCHOBE aHajM3a YPOBHS BJIAJICHUS] MAaTEPUAIOM MOCPEICTBOM HCIOJIb30BaHUS
Habopa 3apaHee MOATOTOBJIEHHBIX TECTOB (METOJOB HCCIEJOBaHUSA);
oToOpakeHNEe OOBSICHEHHH (pa3bsCHEHUI) B clydae HEOOXOUMOCTH (OIMUOKH);
NPENIOCTARIICHHE PEKOMEHIALIHI 110 M3YYEHHUIO cofiepkaHusi MH(OPMAITMOHHBIX (DparMeHTOB
(TPOCMOTP CEMAHTUYECKUX MOJIETIEN TUCIMIUTMHBI, YKa3aHHe BO3MOYKHBIX TPHUMH 3aTPy/IHEHHI,
MPOCMOTP CIIKMCKA BOIPOCOB, HA KOTOpPbIe 00y4YaeMblil 1aj HEMPaBUIIbHBIE OTBETHI;
BbIsIBIICHHE KBaHTOB OU (pa3ziesnioB, MOyJIei M CTpaHHIT) ¢ HU3KMMH Tokasaressmu Y O30
TSl TIOBTOPHOTO TIPE/ICTABIICHNUS ONIPEACICHHBIX HHPOPMAIIOHHBIX (ParMEHTOB);
B pPeXXHME BBIPAOOTKH YMEHHUS PEIaTh THIIOBbIE 3a/1a4l MIpe/IMETa N3yueHHs (3aJa4HHK),
KOTJla pa3jindHble QYHKIHUU OMPEAEI€HHBIX CPECTB 00yUYEeHUS BKIIOYAIOT:
NpeACTaBIEHUE MOCTAHOBOK TUIOBBIX 3aJlay B NPEJAMETHON 00IacTH;
o0yueHue 3ancH (POPMaIBLHOTO OIMMCAHMUS TUIOBBIX 33/1a4 C KOHTPOJIEM KOPPEKTHOCTH;
AeMOoOHCTpanuss Habopa aATOPHUTMOB MU NPOMEAYDP
UX NPUMEHEHHUS AJs pelmleHUs 3ajJay pa3HOro THUIA;
oOyueHue (Ha pacCTOSHUU) PEIICHUIO 3a/Ja4 B NOIIAarOBOM pEeXUME
C KOHTpOJEM JAelcTBUNH 00ydyaeMOoro U yKka3aHueM HNPHUUYUH OMHUOOK;
OMEeHKa HaAaBBKOB pemMeHUSS THUMONDOBB X 3ajgady,;
MOATOTOBKA 3ajJaHuUsd AN peumeHus nocpeactsom DBM;
o0ecrieueHre BO3MOKHOCTH TMATIOTOBOTO BBOIA 33/IaHUsI HA BHYTPEHHEM si3bike DBM,;
noajepkKa aHallu3a Mpolecca BHIMOJHEHUS ONPEACICHHOTO 3aJaHus
B MOIIArOBOM pPEXXHMME€ HEMOCPEACTBEHHO MpPHU HcHoJdb30BaHUU DBM;
0TOOpaXx€HHWe MPOTOKOJa BHIMOJHEHUS ONpeJeTeHHOro 3ananus B OBM;
(mepBUYHBII) aHANU3 PE3yAbTUPYIOLHUX JTAHHBIX B JUAaJIOTOBOM PEXKHUME;
(BTOpUUHBIN) aHAIHU3 MOJYUYEHHBIX PE3yJIbTAaTOB BBHINOJIHEHUS 3aJaHUs;
pa3paboTKa HOBBIX aJrOPUTMOB OTOOpaXeHUsI Pa3HOPOJHON MH(OpPMALINH;
B PEKHMME BBIPAOOTKH YMEHHUS pelIaTh MPUKIIAIHBIC 3a7a4d IpeAMeTa U3yUeHUs
(1abopaTopHBIH MPaKTUKYM paccMaTpuBaeTcs kak rudpung DY u JIM),
KOT/1a ONpe/ieIeHHbIE CPeICTBA 00YUEHUS OIEPKUBAIOT PSiJI PA3IUMYHBIX (PYHKLIIMIA:
TPETIOCTARTICHYE PACIIPEHHBIX BOSMOYKHOCTEH (POPMIPOBAHIST MATEMATHYECKUX TTOCTAHOBOK 337124,
JOCTYI K HHPOPMALMOHHBIM peCypcaM U3 CMEXHBIX MPEeAMETHBIX 00JacTel;
0TOOpaXeHHE CChUJIOK Ha CHelUalbHYI0 (HAy4YHYI0) U CIPaBOYHYIO JIUTEPATYpPY;
BO3MO’KHOCTb BU3yaJIM3allMM NPOLEAYPbl CO3JaHUsl aJITOPUTMa PELICHUS 3a/1a4Hu;
o0ecTieyeHre HAITITHOTO MPE/ICTARTICHHST CTPATeI v PAcCyK/ICHHS B TPOLIECCE BIPAOOTKH PEILICHHST;
NpEJOCTaBICHUE HEOOXOAUMBIX HHCTPYMEHTAJIbHBIX CPEACTB MOJIECIMPOBAHUS
U MaTeMaTuueckoid o0pabOTKM amOCTEPUOPHBIX JAHHBIX dKCIEPUMEHTOB;
COBEPIICHCTBOBAHNE PA3HOPOJAHBIX METO/IOB MPEJCTABICHUS U aHAJIN3a JaHHBIX;
B PSKMME OIICHKH YPOBHS OCTaTOYHBIX 3HAHWM, YMEHHI M HaBBIKOB 0OydaemMoro (JIM)
chOopMUPOBAHHBIX MPU MU3YUCHUU AUCIHHUMIUHBEI (IpeaMeTa U3y4deHUs),
KOTJIa OIpe/IeNICHHbIE CPEICTBA O0YUYECHHUS Pea3yI0T HaOb0p pa3IUYHbIX (PYHKIIHIA:
KOHTPOJIb NPOJIBUKEHUsI 00ydaeMoro no o06pa3oBaTebHONW TPACKTOPHUHU
U BBISIBJIEHUE JOCTHUTHYTOTO UM YPOBHS NMOHMMAaHUs NMpeaMeTa U3yUYEHUS;
onenka YO30 u ¢popMupoBaHuE 3IEKTPOHHOMN 3a4€THON KHUKKH Ha OCHOBE
JOCTUTHYTBIX PE3YJBTATOB U BBISBICHHUE MPUYMH 3aTpyaHeHui ¢ yueroM MOJICO.
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4. B0o3MOXHOCTH U QYHKIIMH COBPEMEHHBIX CPEACTB 00yUEeHHUS IS peaau3aluu

UHIMBUIYaTbHO-OPUEHTUPOBAHHOTO M aJalTUBHOTO O0y4YeHHs (Ha pACCTOSHUM):

B pexxume ananrtanuy nporecca AJIO K TekyieMy ypoBHEo 3HaHHH 00y4daemoro (YO30),
KOT'/Ia OTpe/iesIieHHbIe CpeicTBa O0YUEHHUSI BBITOJIHSIOT PSII PA3IMYHBIX (PYHKIUI:
a"aym3 Texyiiero YO30 no sranam o0ydeHust; cpaBHeHue Texyiero Y O30 c TpedyeMbiM;
U3MEHEHHE AJITOpUTMa OOYUYEeHHUS 0 Pe3ysibTaTaM aHaJIu3a COCTOSHUS 00y4aeMoro
(mon0op ypOBHS CIOXHOCTHU 3aJaHUM, U3MEHEHHUE MOCJIEI0BATEIbHOCT U
BHINIOJHEHUS 3aJlaHUM U MOoIUPUKAL U XapaKTepa peKOMEeHJaluil);
BO3MOXKHOCTh (hopMupoBanus U quddepeHIraliy 3a1aHuil M0 YPOBHIO CIIOKHOCTH
(C 3a71aHHOM KOH(MIyparIvieii 1 OTBETOM, 1 C TUTIOBBIMU 1 SBPUCTHHYECKUMH TPOLIEITyPAMHU PEITICHHI),
COOTHECEHHE BBIPAOOTAHHOTO 00yYaeMbIM PEITICHHS 33/1a9H C STATIOHHBIM HAOOpOM pEITIeHHI;
obecrieueHre MomaroBOro KOHTPOJIS MPU PEHICHUH ONpPEACICHHBIX 3aJaHUM;
pa3paboTKa aArOPUTMOB BEIABICHUS CIOXKHBIX Pa3/JeioB JJIS MOCIEaYOIen
KOPPEKIUHU COJAEPKAHUS CEMAHTHUECKOU (CTPYKTYPHOM) MOJIENN IU CLHUTIIINHBI;
reHepalus cojep:kanusi THPOPMAIMOHHBIX (parMeHTOB B 3aBucuMoctu oT YO30;

B POKUME TAITALIM TPOIiecca 00yHeHHs K MHIMBATYTTHBIM OCOOCHHOCTM JITYHOCTY 00Y4aeMOTO;
AHATVB AHOMATVI BOCTIPHITIVT IH(DOPMALIA 3PHTESTBHOM 1 CITyXOBOM OCHOOPHBIME CHICTEMAMI 00y aeMOTO
(BBISIBIIEHHE aHOMAIMI pedpaKIMy, BOCIIPUATHS IPOCTPAHCTBA U LIBETOBOT'O 3PEHUS);
BbIJI€JIeHHE 0CcOOeHHOCTEeH 00paboTKku MHPOpMALUU ONIPEJIETCHHOTO TUIa
(KOHBEpIreHTHbIE U JIMBEPIEHTHBIE MHTRITICKTYTHHbIE CTIOC00HOCTH, 00yUaeMOCTh M KOTHUTURHBIE CTIIIH),
BBISIBJICHUE OCOOCHHOCTEH MOHMMaHMS COJeP KaHHsI HH(POPMAITMOHHBIX ()parMEeHTOB
(ypoBeHb BIaJeHUS A3BIKOM H3JIOKEHHUS MaTepuala U CIOBapeM
KJII0OYEeBBIX TEPMHUHOB M YPOBEHBb BJaJeHHs dJIeMeHTaMu uHTepdeiica),
a TaKKe y4eT TEXHUYECKUX BO3MOKHOCTEH cpeicTB 00ydueHus npu renepanuun OB:
TIapamMeTPhbl OTOOpakeHHs HH(OPMAITMOHHBIX (pparMeHTOB (TapamMeTpbl (PJOHA: THIT Y30pa, IBET;
napamMerpsl mWpu@Ta: TapHUTYpa, [IBET CUMBOJIOB, pa3Mep Kerjisi CHMBOJIOB,;
IIBETOBBIEC CXEMBbI JITSI aXPOMATOB M IMXPOMATOB: IPOTAHOIIOB, JICHTEPAHOIIOB 1 TPHTAHOIIOB),
tin uHGopMauu (TEKCTOBasi, TaOJIMUYHAs, TJIOCKasA cXxeMa, 00ObeMHas cxema,
3BYKOBas1 KaK OCHOBHAST, 3ByKOBAsT Kak COIPOBOYKIICHIE, KOMOMHUPOBAHHAS U CTICIIMATHHAS CXEMAY);
CTWJIb TIpeAbsBICHNS HHQOpManuK (IIETTOCTHOE / IeTaTM3UPOBAaHHOE 0TOOpaKEHHE,
aBTOMATHYECKOe / pyvHOE MEePEKITFOUCHHE, MTOCTOSHHBIHN / TIepeMEHHBIH TUIT HH()OPMAIHH,
rnybokass KoHkKpeTrusamnus /| aOcTpaKTHOE HM3JOXCHHUEC,
npocToTa / CI0XKHOCTD M3JIOKECHHS, IIUPOKUH HaObop / y3Kkuii HabOp TEPMHUHOB),
CKOPOCTHh HM3JOXEeHUSA MHPopManuu (ObIcTpas U MEeaAJIeHHAaA),
JOMOJNHUTENbHBE BO3BMOXHOCTHU CpeACTBa O0OydeHUH
(KOppeKIus MoCae0BaTeIbHOCTH, HABUTAIIUS 110 KYpCy, T00aBIeHUE MOAYJIEH,
BBIOOp BHJIA U CTWIIA OTOOpaXKeHHUsI HHPOPMALIMHU, BEIOOP CKOPOCTH OTOOPaXKEeHHU,
TBOPYECKHE 3aJaHus, TOMOJTHUTEIbHBIC MOIYJIM U HCTOYHUKHU WH(pOpMAIIHH ),
YypOBEHb M3NOXKEeHUS MHPopManuu (YypOBEHb H3JIOXKEHHS MaTepuana,
Ha0Op KITFOUEBBIX TEPMIHOB U OIPEJICIICHHUIA 1 HA0OP 2JIEMEHTOB HHTepdelica mporpaMMbI).
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COBOKYITHOCTh MOTPeOHUTENBCKHX CBOMCTB KommioreHToB MIOC AJIO (DY, IM u npyrux)
XapaKTepHU3yIT UX KAaYEeCTBO C TOUYKHM 3pEHHUS IpernojaBaTeias U 00ydyaemMoro.
OueHka KayecTBa IPH 3TOM MPOU3BOJIUTCS B COOTBETCTBUHU ¢ Hanuuuem (JJA)
w orcyrctBreM (HET) nmaHHOTrO moTpeOrTeNIbeKOro CBOMCTBA (TEXHUUECKOM XapaKTEPUCTHKH).

D¢ eKkTUBHOCTh MPUMEHEHHS aBTOMATU3UPOBAHHBIX CPEJCTB OOYUEHHUsI OLIEHUBAETCS
C MO3ULUHI TOCTH)KEHUSI KOHEYHOH 1IeTH 00y4eHus: — (OpMUPOBaHMS 3HAHUI 00ydaeMBbIM.
3HaHue paccMaTpuBaeTcs Kak akTUBHas uHdopmanus, chopmupoBanHas B xoae AJ1O
nocpenctsoM komnoHeHToB MOC, cnocoOHas reHepupoBaTh HOBYIO MH(GOpPMAIIH IO
B Mpolecce PyHKIMOHUPOBAHUS MCUXO0(U3HOIOTHYECKOI0 KOHCTPYKTa F'OJIOBHOTO MO3Ta.

Onenka 3HaHui o0yuyaembIx 1o npeameram usydenus B MOC AJ1O nmpousBoautes
Ha ocHOBEe Habopa TecToB mocpeacTBoM JIM u BKIOYAET pAJl MEPOTNPUATHI!

® OLIEHKY YPOBHS BlIaJIeHUs AeKJIapaTUBHON nHPopManuen (GopMyInupoBKaMu);
® OLICHKY HaBBIKOB BJIaJeHUS CPOPMUPOBAHHBIX 32 CYET O0yHAIOIIMUX MPOLEAYP;
® OLIEHKY YPOBHS IOHMMaHUS, KOTJa OLIEHUBAETCSI: CHOCOOHOCTh OTBEUYAaTh Ha BOMPOCHI
U arperupoBaTh HH(GOPMALUIO, (POPMUPOBATH AITOPUTMBI PEIIEHHS TUIIOBBIX 33714,
CIIOCOOHOCTh KOMOMHUPOBATH PA3JIUUYHbIE METO/IBI PEUICHUS HA MPaKTHKE;
® OIIEHKY YMEHHUH pelmarh TeOpeTUYECKUE 3a/lauu B MPeIMETHON 00JacTH
T0 pe3yJbTaTaM u3ydeHus coaepkanus DY u nnpopmaimonaeix pecypco MOC AJ1O;
® OIEHKY HaBBIKOB MCIOJb30BAaHUS TEOPETUUECKUX MOJOKEHUN HAa NPAKTUKE
10 pe3yJIbTaTaM BBITIOTHEHHUS 3a/IaHUH MTPE/ICTABICHHBIX B JAOOPaTOPHOM MPAKTUKYME;
® OIEHKY CIIOCOOHOCTH pellaTh NpUKIAJHbIE 3a1a4l B MPEJIMETHON 00JacTu
II0 pe3yJIbTaTaM BBIIIOJHEHUS! KYPCOBBIX, JONOJHUTENIBHBIX U IPAKTUYECKUX PadoT;
®  TEKYLIYIO, [IPOMEKYTOUHYIO U UTOTOBYIO (SK3aMEHALIMOHHYIO) OLIEHKY OCTATOUYHbIX 3HAHWI
0 pe3yJbTaTaM U3y4eHHs ONpeAeIeHHON qUCHUILIMHEI (1TpeameTa uzydyenus) (AM).

CoBpeMeHHbIE METOAUKH aHAJM3a U OIl€HKU Moka3arenell 3pdekTuBHOCTH
(pe3yIbTaTHBHOCTH) OOYYCHHUSI OCHOBBIBAIOTCS HA Pa3IMIHBIX KPUTEPHSX (ITOKA3ATENSIX),
HNO3BOJISIOIIMX CYLECTBEHHO MOBBICUTh TOYHOCTh U CHU3UTH CIy4alHOCTH OLl€HOK,
NIPH 3TOM OHU MOTYT OPHUEHTHPOBAThCS Ha YT MapaMeTPOB OTPAYKAOIIMX JUHAMUKY M3MEHEHHS
noka3zarenei pynkunonupoBanust komnoneHToB MOC AJIO, a takxxe MOJICO u YO3O0:

e ocoOeHHOCTeH BhIOpaHHOW 00pa3oBaTENbHON TPACKTOPHUH, pEATIOIarae i
OTIPE/ICIICHHYIO CIIeIHANIN3aIHI0, COAepKaHue 00pa30BaTeIbHON ITPOTrpaMMBI,
KaJICHAAPHBIN [JIaH U3yYEHUs1 MaTepHualla ONpeaeIeHHON AUCIMILIUHBL U JPYTO€;

® DPE3yNbTaTOB TECTUPOBAHMUS, KOTOPBIE MOTYT OLIEHUBAThCS KakK 10 OalbHON cUCTEME
(nsaTHOANIBPHOM 1IKaNe), TaK U YPOBHEBOUM cucTeME (pa3IMyHOE YUCIIO YPOBHE I
U3MEpSAEeMOT0o NpH3HAaKa) MOCPEJACTBOM 3aJaHHBIX PYHKIMH OLlCHUBAHUS;

e pesynbraroB quardoctiku MOJICO (pu peanmmzaiiy MHIUBUY ATbHO-OPUEHTUPOBAHHOTO
U aJalTUBHOTO OOydYeHHS ), XapaKTEPU3YIOLIUX OCOOCHHOCTHU BOCHPHUATHS,
00pabOTKM ¥ MOHUMaHUsI HHPOPMAILMOHHO-00pa30BaTEIbHbBIX BO3AEHCTBHUIL.

[Ipu pazpabotke apxutekTypbl KomrnoneHToB MOC HeoOxomM yueT ocobenHocteit AJ1O.
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2.8. OcobeHHOCMU UHGOPMaUUOHHO20 83auMmodelicmeusi cyb6LeKmoe

u cpedcme obyyeHUs1 8 asmomMamu3uposaHHoUl obpa3zoeameribHOU cpede
PaccmarpuBas ¢pyakumonupoBanue MOC cuctembl AJIO MOXHO BBIJACIUTH

psia 0cOOEHHOCTEN, KOTOpPbIE 00YCIIOBIICHBI 1IEJIEBBIM Ha3HAYCHUEM €€ KOMIIOHEHTOB:

1.

Kommonents! cucrembr AJIO B3anMOAEHCTBYIOT MEXKTy COO0M OCPEICTBOM aIapaTyphl

nepe/iayr JJaHHBIX B KOMMYHHUKAIIMOHHOM cpene cetu “Intranet” / “Internet” na ocHoBe

OTIPE/ICIICHHON OpTraHU3aIIMOHHON MOIENH IIPY Niepeade HHHOPMAIMK Pa3IHYHOTO POAA:

[1O uHpopMaMOHHOTO LEHTpa — 00eCcneurnBaeT NOIIEPKKY GYHKIMOHUPOBAHUS
anmapaTHOTO W MpOTrpaMMHOTO oOecnedyeHuss nHHoBanuoHnuo MOC
1 KoMItoHeHTOB cucteMbl AJIO 6azoBoro OYy, ero BUpTyalIbHBIX MPEICTaBUTENLCTB,
KOOPAUHUPYET HANpPaBJIEHUS BHEIPEHHUS U BOMPOCH AKCIJIyaTalUu
CpeIICTB OOYUYEHUs B €r0 PErMOHAIbHBIX MPEACTABUTEILCTBAX U YUEOHBIX LIEHTPAX;
[10 nyianupoBaHus U ynpaBieHUs — MO3BOJISIET cPOpMUPOBATh U 00pabdaThIBaTh
KaJICHIapHBIN M Y4eOHBIH MJIaHbl IO CIIEHUAIBHOCTH, MOJIENb TPEOYEMbIX 3HAHHIH,
MH(popMaLKIo 0 MapaMeTpax alrOpUTMOB B OCHOBE IPOTPaMMHOI0 00ecIeyeHuUs
Y CpeZICTB 00yUeHMs Jj1sl TIOBBIIeHHST 3(h(PEKTUBHOCTH (DOPMUPOBAHMSI 3HAHMI 00YJaeMbIX,
rHbOpMALEO 00 UCTIONBE3yeMoM B Tpotiecce AJIO MareMaTyteckoM 1 porpaMMHOM OOSCTICYEHHN
(MeToIYecKre MaTepHaltbl, KOMITBIOTEPHBIE KyPChI, CHCTEMBI TECTHPOBAHUS M IPYTOE),
Pa3HOPOHYIO YUYeTHYIO HHpopMalnuioo o6 o0ydaeMbIX (CyOBeKTax oOydeHHUs ),
MOJIENb TEKYIIMX 3HAHUI KayKa0ro ooyyaemoro u n3mMeHenue nokasareneit UOJICO;
ITO aBroMarm3anuu 1ukina AJ1O — OV, JIM, BITKM u anekTpoHHas OMOIU0TEKa;
[1O u TexHuyeckoe odecrieueHue, peannsyroliee CBsi3b Mex 1y komrnoneHtamu MOC —
peanu3yet npueM M nepeaavy pa3indHoil mHGOpMaIUuu MO KaHajlaM CBS3H,
OTpaXAIOILEH CoAepkaHKe MPEeIMETa U3yUeHUs (UCIUILIMHBI) U TEXHUYECKUE JaHHbIE,
obecrnieurBasi MAKCUMAIbHYIO HHTEPAaKTUBHOCTh MH(POPMAITMOHHOTO B3aUMOICHCTBHUS
Mexay cyorekTamu u cpeactBamu AJ[O B mpoliecce caMOCTOSITeIbHON paboOThI
C Pa3HOPOAHBIMH MH(OPMALMOHHBIMH pecypcaMu 00pa30oBaTEIbHOTO LIEHTPA,
a Taroke odecrieurBast J0CTyM K nH(popMmaroHHbM b1 npyrix oOpa3oBaTe/ibHbIX IIEHTPOB;
[0 aranmTIHecKOro OT/IENA — 00RCTIEYMBAET 00PAOOTKY MH(DOPMALIN 1 ArIOCTEPHOPHBIX JIAHHBIX,
OTPXKAIOLIMX JUHAMHUKY M3MEHEHUs pe3yJIbTaTUBHOCTU O0YYEHUsI 332 HECKOJIBKO JIET,
a TakXke 00beM MPEeaOCTaBISIEMbIX Pa3HOPOJAHBIX 00PA30BATEIbHBIX yCIYT
M0 Pa3IMYHBIM HAMIPABJICHUSIM U CIIEIUATIBLHOCTAM 00pa30BaTENbHOM MOATOTOBKHY;
ANEKTPOHHAsI OMOJIMOTEKA — MPEIOCTABISIET OTKPBITHIN JOCTYN K 0aHKY AaHHBIX
pacnionoxenroMy Ha ‘MWW -cepepe nadopmarorHoro tieHTpa OYd wm B cet “Intemet”,
cozepxamneMy UHGOPMAIlMOHHO-TIOUCKOBBIN KaTanor uMmermuxcs Y MII,
BCIIOMOTaTeIbHOE MPOrpaMMHOE 00ecTieueHIe, TEXHUIECKOE ONMCaHNe KOMIIOHEHTOB,
BKJTFOUas Ha3BaHUE, aBTOPOB M KPATKyI0 aHHOTAIMIO (OMOIMorpaduiecKyro KapTouky),
a TaKKe AIEKTPOHHBIE BAPUAHTBI TEOPETMUYECKUX KYPCOB JIEKLIMI, aBTOHOMHBIE 1 CETEBBIE
3JIEKTPOHHBIE YUEOHUKH U MIPOTPaMMBI JJIst ocyliecTBieHus guarHoctuku Y 030.
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CyObextnl cricteMbl AJIO peliaroT pasiMyHbIC 3a/1a4 1 BBIIOJHSIOT OIepalyy (OreprupyroT)

B aBromMatu3rposaHHoil MOC nocpeacTBOM anmapaTHOro ¥ MpOrpaMMHOT0O 00ecreyeHusl,

YCTAaHOBJICHHOI'O Ha APM, 4TO AOCTHUTACTCA ITOCPCACTBOM Ha60pa CETCBBIX YCIIYT.

npuem / mepeaada cooOICHUI AIEKTPOHHOM MOYTHI — JaHHAs yCIIyTra peaanu3yeT
pexum “OFFLINE” B oOmene coobmenusiMu mexay pasabivu cyobektamu MOC;

Tene-KOH(PEPEHIIHs B pealbHOM MaclTade BpeMEeHHU — MO3BOJISET Pean30BaTh
pexum “ONLINE” 6e3 mpepsiBanus CBSI3U 10 KOHIIA MHPOPMAIIMOHHOTO 0OMeHa
M0 pa3IUYHBIM KaHajlaM Iepenadynd nHPopMauu (CIyTHUKOBBIN U KaOeIbHBIN);

00OMEH MHTEPaKTUBHBIMU COOOIIEHUSAMH B PEKHUME PEaIbHOTO BPEMEHH — Pealu3yeT
orepaTrBHOE 0OITIeHNE 00yJaeMbIX ¢ mpeniofaBarersivi B pexkive “ONLINE” u “OFFLINE”,
MIO3BOJISISL TIPOBOJIUTH JIOKAIBHBIE U yAAJICHHBIE KOHCYIbTAUU (0OCYXKICHHS),
00CYyXJIeHHE TIPOEKTOB, peaIn3ysl BO3MOXHOCTh COBMECTHOTO MPUHSITHS PEIICHHIA,
a TakXKe MO3BOJISIET MpenojaBaTessiM HaOMI0aTh 3a XOJA0M YCBOSHUSI MaTepHualia
u Koppektuponath npouecc AJLO, obecneuunas ananuiz YO30 u NOJICO;

yAaJICHHBIN JOCTYI K BEIYMCIUTEIBHBIM pecypcaM, XpaHuIuiam nHhopmaiuu,
B/l (6ankaM naHHBIX), (pailIOBBIM cepBepaM, pecypcaM LieHTpa oOyudeHus,
TIO3BOJISIET OOECTICUNTh paIoHATHLHOE Hcionb3oBanue pexuMoB “OFFLINE” u “ONLINE”,
CHIBUTH TpavK IO KaHaIaM Mepe/iadi JAHHBIX 1 00eCTIEUNTh OATAHCHUPOBKY CETEBOM HATPY3KH,

paboTa ¢ pacrpeielIeHHBIMI HH(OPMAIMOHHBIMU PECYPCAMH SIBJISICTCS CETEBOM YCITYTOH,
NPEI0CTaBISIEMO MTOCPEACTBOM MCIOIB30BaHMsI MHPOpMAMOHHOTO 1eHTpa OYyu
u APM cy6sektoB MOC AJ1O, npu 3TOM HE MCKJIIOYAETCs MPEeAOCTaBICHUE
OTKPBITOTO JIOCTyIa KOHTHHTEHTa 00y4YaeMbIX K pecypcaM riiobaibHoi cetu “Internet”.

Kommnonents! cucreMsl A/IO B 3aBUCUMOCTH OT pelIaeMbIX QyHKIUHN U 3a1a4
MO3BOJSIOT HEMPEPHIBHO 00padaThiBaTh 3aMpOChl K Pa3HOPOAHONW MHGOpMAINH,
pacrnojoKeHHO! B OaHKe JaHHBIX, BKIIOUYAIOIIEM HecKosibko b/l mpukiaaHoro Ha3HaueHUsI.

Kanan nadopmaiioHHOro B3auMOCHCTBIS peatn3yeT 0OMEH pa3HOPOIHOM HH(OpMaIeit
Mexy cyobektamu u cpeactBamu UOC AJIO u umeer psf crienuruueckux 0COOEHHOCTEH:
1. B 3aBucHUMOCTH OT OCOOCHHOCTEH peanu3aiuu mnpoiecca HHHOPMAIMOHHOTO 0OMeHa

Mexay cyobrektamu u cpeacrsamMmu MOC B kaHane nepenaue MHPOpMauu:

MpU MPAKTUYECKOM UCTOJb30BAHUU TPAAUIIMOHHBIX (kiaccudeckux) UT;
O CHUMIUJICKCHBIM KaHaJl — JOCTUTAETCs MPHU MCIOJb30BAHNUH JOCKHU U TJIAKATOB,
4TO XapaKTEPHO AJs TUMHUYHOMU JIEKIMU WU OOBIYHOTO CEMHUHApPA;
O JIyIUIEKCHBIM KaHaJl — JOCTUTAETCS IPU UHIUBUIYaIbHOM 3aHATHM IIPETIOAABATENS
1 00yyaeMoro, mo3BOJSIIOIIEM UM B3aUMHO OOMEHHUBATHCS PEMIUKAMH;
NpU NPAKTUYECKOM UCHOJIb30BaAaHUM HOBBIX (MHHOBanmuoHHBIX) UT,;
O CHUMIIJIEKCHBIM KaHall — JOCTUTAETCS MPU UcHodb3oBaHuu DY, JIM,
npyrux komroHeHToB MOC A 1O, mia3MeHHOM NaHeu, ayiio- U BUICO-TPAHCIISLIAY,
MyJIbTUMEAHA-TIPE3CHTAIMU, TUTIEpMEara U GIIII-IPE3CHTAIUH;
O JIyIJIEKCHBIA KaHaJl — Peaau3yeTcsl MPU MPOBEICHUN BUACO-KOH(DEPEHIIHIHA,
a Tak»Ke 3aHATHI mocpeACTBOM Hcnoiab30Banust APM B nuHragoHHOM Kiacce.
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2. B 3aBucuMocTH OT mpeobOaagammero TUMa UCMOJAb3yeMOd HHPOPMAIUH:
® BBIICTSIOT psAig 0a30BBIX CIOCOOOB MpeaAcTaBiIeHUs UHGOPMALIUH;

O BepOalbHBINA — HCIIOJIB3YETCS B OCHOBHOM IPEACTaBICHUE HHPOPMALIMU B BUC
TEKCTa, OTPAXKAIOLIEro MpeaMET U3yyeHus (TyMaHUTAapHbIE OTPACIIN 3HAHUM);

O TaONMMYHBINA — HHGOPMAIHS TTPEICTABIISIETCS TIOCPEIICTBOM HCIIOIB30BAHMS TAOIHI
(ucronp3yercs: B KOMOMHAIMH ¢ BepOAIbHBIM, BU3YAIbHBIM HITH 3BYKOBBIM BHIIOM);

O BHU3YaJIbHBIM CO CTATUYECKUMHU I'paUUECKUMU IJIEMEHTAMH — JOCTUTAETCS
MOCPEJCTBOM OTOOpaKEHUS MIOCKUX U 00BEMHBIX rpauuecKUuxX cxem;

O BHU3YJIbHBIN C JUHAMUYECKUMU IPAPUUECKUMU SJIEMEHTAMU — MOIJICPKUBACTCS
MOCPEJCTBOM OTOOPAXKEHUS IIOCKUX M 00BEMHBIX aKTUBHBIX TPAPUUECKUX CXEM,

O 3BYKOBOW — OCYHIECTBJISIETCS 3a CYET BOCHPOU3BEACHUS ayIMO-IIOTOKA
KOHTHHT€HTY 00y4aeMbIX, OTPaXalollero coAep>KkaHue npeaMeTa U3yueHus;

® BO3MOXHO MCHOJb30BaHME KOMOMHHUPOBAHHBIX BUJIOB C pa3/ieIeHUEM

1 0e3 pazzieneHust BO BpEMEHH B TIEpH0]] 0TOOpakeHHsI 00BEKTa, poLiecca 1 SIBJICHUS;

o0 BepOaNbHBIA CO CTATHYECKUMHU TPaQUISCKUMHU IJIEMEHTAMU — TEKCTOBAS
uH(pOpMaIUs COMPOBOXKAAECTCA TpadudecKoil nHPopManren sl MOBBIIICHU S
adexTuBHOCTH HOPMUPOBAHUS 3HAHUN (TEXHUYECKHUE OTPACIH 3HAHUN);

o BepOaNbHBIM C AMHAMUYECKUMH T'PaQUUECKUMHU 3JIEMEHTaMU — TEKCTOBas
uH(pOpMaLKs CONMPOBOXKIAETCS BOCIPOU3BEICHUEM BHJIEO-TIOTOKA B TEUCHHE
OIPaHUYCHHOTO BPEMEHH (XapaKTepHO JIjIsl €CTEeCTBEHHO-HAYYHBIX OTpacIieii 3HAHHI);

O BepOaJIbHBIN CO 3BYKOBBIM COMPOBOXKACHUEM — UH(OpMAIUS MPECTaBICHHAS

B BUJIE TEKCTA OTOOpa)xkaeTcsi 00yuaeMoOMy M COITPOBOXKAAETCS MOCPEICTBOM
ayAM0-TIOTOKA COAEPIKAIEerocs B MpeIBapUTEIbHO MOATOTOBICHHOM (aiiie;

O BU3YaJIbHBIH MOCPEICTBOM CTATUYECKUX WU JUHAMUUYECKHX T'padUuecKux
AJIEMEHTOB C MapajieIbHbIM BOCIIPOU3BEICHUEM ayIUO-TIOTOKA — JOCTUTAETCS

3a CYEeT OTOOpaXKeHUs CTATUUYECKOTr0 M300pakeHUs UIU aKTUBHOU
rpaduueckoil cxeMbl U MapajaiebHOrO BOCIPOU3BEACHUS ayAu0-TIOTOKA.

B pasnoit mepe 3 deKkTUBHOCTh MHDOPMAITMOHHOTO B3aUMOJICHCTBHUS MEXKIY
cyObekTaMu oOy4YyeHHs U CpeaCcTBAMU OOyUYEHHs] U MPOMYCKHAasg CIOCOOHOCTH
KaHas1a HH(OpMAIMOHHOTO oOMeHa Mexkty KomrioneHtamu MIOC AJ1O B cetr “Intranet” / “Internet”
omnpejeNsieTcss TEMIIOM M3JI0XKeHUs (penpe3eHTanuu) BepobanbHON HHPOpMaIUH,
CKOPOCTBIO BU3YQITLHOIO M 3ByKOBOIO COIPOBOXKJICHHUSI MaTepraia (MH(OOPMAIMOHHBIX ()parMeHTOB)
OTPAXKAIOIIEro CoJepKaHUe ONMPEeICHHOr0 NpeaMeTa U3yueHus (JUCLUTINHBI),
a TaKKe CKOPOCTHIO 3aIIOMUHAHUS (KOHCIICKTUPOBAHUS) JICKIIMU KOHKPETHBIM 00y9JaeMBIM.
HaubGonee cinoxHOW N5 aHanu3a BBICTYNAaeT ceTeBas paclnpeaelieHHas
UHPOpPMaLMOHHAs cUcTeMa O0y4YeHUs, MOCKOJbKY aKTyallu3upyeTcs 3ajaada
B3aMMHOro ooMeHa nHpopmanuein Mmexy komnonenramu MOC B Heckonpkux OVYu.
B wactHocTH, HH(DOpMaIHen oTpakarollen: cojiepxanue Habopa NPOPMILHBIX TUCIUILINH,
3naueHusa napametpoB MOJICO, YO30, nepeueHb 00pa3oBaTEIbHBIX MPOTPAMM
U ClleMaJIbHOCTEN, yueOHbIe TUIaHbl U paboure MporpaMMbl, HHAUBHUAYaIbHbIE TPAPUKU
NPOXOXKAEHUS MPOTpaMMbl 00yUYEHUs, CY)KEOHYI0 U BHYTPEHHIOI HHPOPMAIUIO.
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Haubonbimit vHTEepec HEMOCPEACTBEHHO MPEACTABIISET HHPOPMAIMOHHOE B3aUMO/ICHCTBHE

cyonekToB 00ydeHus 1 cpencts o0ydeHns B IOC AJ1O npu m3ydeHnr TEXHUIECKUX TUCITUTIIAH:

Ha mepBOM dTane (0oToOpaxeHUe OCHOBHOTO OJoka mHGOpMANUuU) —
CHayasia OCYILECTRIBIETCS MPEICTaRIIEHH e MH(OPMAIIMOHHBIX (PparMEeHTOB B BepOATbHOM BUJIE,
TEMIT UICHTH(HIAPYETCS THEOTOPOM U (WJTH) aBTOMATH3UPOBAHHBIM CPEJICTBOM OOYUCHHS;
O 3aBHUCHUT OT CJIOKHOCTH U MH(OPMATUBHOCTU MH(POPMALMOHHBIX (PPAarMEHTOB,
OTpaXKaIOUIUX COJEpKaHUE AUCIUIUIMHBI MPEJICTABICHHBIX MpPernoaaBaTeeM
UJIM SKCIIEPTOM B NMPEAMETHON 001aCTH: YEeM BBHILIE YPOBEHb M3JIOKECHUS
JUTSL U3yYEHHST MaTepraia, TeM HIKE CKOPOCTh 00pabOTKH M 3alIOMUHAHMS,
MIOCKOJIbKY BO3HUKAIOT TIOBTOPKI TIPY M3JI0KEHUSI JJOTIOTHUTEIBHBIX (DParMeHTOB,;
O OoIpeAenseTcss TEXHUYECKUMHU BO3MOXKHOCTSIMH KoMnoHeHToB NOC AJ1O —
HabopoMm ¢yuknuit Y u JIM, mapameTpamMu alropuTMOB oOydeHUs,
JIMArHOCTHIKON 1 0TOOpaKeHreM MH(OPMAIIMOHHBIX ()ParMEHTOB KOHTUHTEHTY 00yJacMblIX,
XapaKTepPUCTHUKAMU anmapaTypbl epeaadn JaHHBIX U KaHaa Mepeadu JaHHbIX;
o 3aBucut oT UOJICO — onpenenseTcs CKOPOCTbIO BOCHPUATHS, 00pabOTKH,
MOHUMAHUS U KOHCTIEKTUPOBAHUS COJepKaHus MH(POPMALIMOHHBIX (PparMeHTOB,
YBEJIMYHTH KOTOPYIO HEBOBMOKHO O€3 TIPUMEHEHHS CIIELMATIBHBIX TEXHIUYECKUX CPEJICTB
(yCTpO¥CTB ayano-, Bujieo- ¥ (OTo-perucrpanyu nHpopManun B GopMe JaHHBIX);
Ha BTOpOM »Tane (Bocnpusitue u obpaboTka conepxanus Habopa
UHPOPMAIMOHHBIX QPAarMEeHTOB, OTPAKAIMUX TEOPETUUECCKYIO YaCTh) —
OCYIIIECTBIIIETCS BBIOOP CII0C00a MPE/ICTARICHHS 1 TTApaMeTPOB OTOOPKEHHST HH(POPMAITAH
anexkBatHo MOJICO, uTo peanu3yeTcsi Ha NPOrpaMMHOM YPOBHE B OCHOBE DV
o 00paboTka (pU3NOIOTUIECKUX, ICUXoNorndeckux u tuHreuctudeckux MOJICO;
o BBIOOp oNTUMaNbHOTO Habopa 3HaYEHUU MapaMeTPOB OTOOpaAXKEHU S
MH(GOPMAIMOHHBIX (ParMEHTOB C YYE€TOM TEXHUYECKUX BO3MOXKHOCTEH
cpenctBa ooyuenus (DY) anexBaTHO HaOOpy MapameTpoB, xapakrepusytormx MOJICO;
Ha TpeTheM dTame (BocmpusitHe U oOpaboTka coaepkaHusa Habopa
MH(OPMAIOHHBIX (PparMEHTOB C TApa/UIEIBHBIM BOCIIPOM3BE/ICHIEM BUIIC0- H Ay IMO-TIOTOKA);
O BO3HHUKAET CII0)KHOCTh CUHXPOHHU3ALMH 3arpy3KU U OTOOPAKEHUS 3JIEMEHTOB
MH(POPMAITMOHHOTO KOHTEHTA Ha ypoBHE uHTepdeiica DY U MoceIyroIero onpeeieHus
CKOPOCTH TPEICTABICHUSI TEKCTa M BOCIIPOU3BEICHUS MyJIbTHMeANna (ailyios,
COJIepIKalINX COMPOBOXKACHNE OCHOBHOTO 0J0Ka nH(popmanyu ((pparMeHToB);
O aHaM3 AWHAMUKU 3P PEKTUBHOCTH (hOPMHUPOBAHMS 3HAHWI KOHTUHI€HTa 00y4aeMbIX
O] BIMSTHUEM PA3JTUUHBIX (DAKTOPOB ¥ BHISIBIICHHUE CTETICHHU BIUSHUS (PAaKTOPOB;
Ha YeTBEPTOM dTare (BpIpaOOTKa HABBIKOB PEIICHHS TUTIOBBIX U MPHUKJIAIHBIX 33/1a4);
o moabop Habopa TUMOBBIX 3aJ]a4 U HAMOJHEHHE KOHTEHTA (a1anTUBHOI0) DY
COYETAalollero pa3jnynble QYHKIIMH 3aJJayHIKa Ha IPOTPAaMMHOM yYPOBHE;
Ha niaToM 3Tane (onenka YO30 nocpeacTBoM Habopa 1mogo0paHHBIX TECTOB);
O BBIOOp CTpaTeTUU peanau3aluy Npoueaypbl TECTUPOBAaHUA B ocHOBe [IM
U aJropuT™Ma 00pabOTKHU allOCTEPUOPHBIX TAHHBIX TECTUPOBAHUS (TUATHOCTHKH).
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2.9. ®akmopsbl enusiroujue Ha aghghekmueHocmMb hopMuUpPOBaHUsi 3HaHUU
obyyaembix 8 aemomMamu3uposaHHoOUlU obpa3zoeamesnbHOU cpede
Cucrema AJIO paccmatpuBaeTcst OJHOBPEMEHHO: BO-TIEPBBIX, KAK CAMOCTOSATEIbHBIN

KOMITOHEHT MH(PacTpyKTypbl OV MOAIEpKUBAOIIMI PEATH3ALIMI0 PA3IUUHBIX (OpM 00yUeHHs

1 00eCreYnBaOIIMI aBTOMATH3ALMIO OTEpalvii COIMYTCTBYIOIMX 00Opa30BaTeNbHON JIESTENBHOCTY;

BO-BTOPBIX, Kak HeoTbheMaemas 4acTb MOC OVYu, mo3Bonsgmmas o0ecneunuThb

OTKPBITHINA JOCTYI TU(PEepeHIIMPOBAHHOMY KOHTUHIEHTY MOTPEOUTENEeH K COBOKYITHOCTU

MH(POPMAIMOHHBIX PECYPCOB, MPOAYKTOB U YCIYT 3a CUET CPEJACTB aBTOMATHU3ALNU

peanr30BaHHBIX Ha 0a3e pa3JUYHBIX COBPEMEHHBIX AocTUKeHUl B oOnactu UKT.
TexHomnoruueckuii porecc GopMUpOBaHUs 3HAHUN 00y4YaeMbIX B aBTOMATHU3MPOBAHHOM

o0pa3oBaTeIbHON Cpeae BBHICTyMaeT KaK CIOXHBIH U MHOTO(AKTOPHBIN:

BHEIIHHUE (aKTOPHl — TPEOOBAHMS TOCYJapPCTBEHHBIX U MEXKAYHAPOIHBIX OPTaHOB,

3aMHTEPECOBAHHBIX MpoOIeMaTUKON kKauecTBa pyHKUHOHUpOBaHUS U pa3Butus MOC,

a Tak)Ke MpeJNnoUYTeHUs Pa3HOPOAHBIX NOTpeOuTeNel oO6pa3oBaTeNbHBIX yCIYT,

BHYTpeHHUE (HaKTOPBI — 0COOEHHOCTH OPTaHU3AINH TeXHOIOrHIecKoro nporecca AJJO

Y UCI0JIb3y€Mbl€ TEXHOJIOTUH NIPU peain3aluuu u conpoBoxaeHuu cpeacts MOC.
Pa3HOpoIHOCTh M Pa3HOCTOPOHHOCTH aHAINM3a JaHHOW MPOOJIEeMbI 00yCIaBINBACT

HEOOXOIMMOCTh BBIPAOOTKH i epeHIHATHEHOTO MOIX0Ia K PACCMOTPEHHIO KITFOUEBBIX (haKTOPOB

U TpyI GakTopoB, BIUAIOMMX HA 3PHEKTUBHOCTh HHPOPMAIIMOHHOTO B3aUMO/ICHCTBUS

cyosextoB MOC u ¢popmupoBanue 3Hanuil 00yyaeMbIx mocpeacTBoM cuctemMsl AJ[O:

® BO-NMEPBHBX,- 00mMHUEe UIU CUCTEMHBE PakKTODpHSH;
O CYWIECTBEHHO 3aBUCIT OT ocobeHHocTel opranuzanuu MOC —
y4eT TUIOB M 0cobeHHocTel OYU Ha pa3HBIX YPOBHSAX CUCTEMbI 00pa30BaHUA;

O 00yCIOBJIEHBI MOJICIIIMA U TEXHOJOTUSMH, UCIIOJIb3YEMBIMU NPU pa3paboTKe
cuctem AJ1O — pyHKIIMM CpeicTB aBTOMAaTU3AIMKM 00pa30BaTEIHbHOTO TIPOIECcCa,;
O ONpenensioTcs NPeANOYTeHUIMH MOoTpeduTeneil 00pa3oBaTeNbHBIX YCIYT

U TpeOOBaHUSAMHU TOCYJAPCTBEHHBIX OPTaHOB (PETJIAaMEHTHPYIONIUX TOJUTHUKY );

® BO-BTOPHIX,- YACTHBIE, TEXHUUYECKUE U JUUYHOCTHBIE (HAaKTOPHI;
O OMpEeAeNsIoTCS CI0XHOCThI0O KoMmoHeHTOB MOC u cpenctB oOydeHwus,
ompenenasiemMoid HabopoMm QYHKIIMHA M KJIAacCCOM pelIaeMbIX 3ajaady,

O XapaxkTepu3yrTcs cnocoboM mpeacraBieHus OB KOHTUHTEHTY 00ydaeMbIX

o 00yclOBJIEHB UHAUBUAYATbHBIMH OCOOEHHOCTSIMU CyOHEKTOB 00yUeHUS,

® B-TPETHHX,- YACTHBIE, (PAKTOPHI CITYUAHHOTO MPOUCXOKICHUS, YPOBEHb BO3/ICHCTBUS
KOTOPBIX NPEHEOPEKUMO MaJl IO CPABHEHUIO CO cTeneHblo BausHus OB,
renepupyemsbix cpeactBamu MOC AJIO (Bo MHOTHX CITydasix OHH HE YUUTBIBAIOTCS):

O 00yCIOBIIEHBI OIIMOKAaMU, BOZHUKAIOIIMMU B MPOIIECCE U3MEPEHHUS TapaMeTpPOB;

O 3aBUCAT OT OCOOCHHOCTEH, YCIIOBH U TPEOOBaHMIA OpraHM3allMU SKCIIEPUMEHTA;

O 00yCIJIOBIIE€HBI KOPPEKTHOCTHIO MOI00pa COBOKYITHOCTH PA3JIMYHBIX METOJIOB
JUISL ICCTIEIOBAHUSI KOHTUHICHTA UCTIBITYEMbIX, X BAJIMTHOCTHIO U HAZEKHOCTBIO;

o Ha0OpPOM METOJOB U OCOOCHHOCTSIMU 00pPa0OTKH aOCTEPHOPHBIX JAHHBIX;

O HEMPOTUBOPEUYHBOCTHIO U MHTEPIPETAINEH BBISIBICHHBIX 3aKOHOMEPHOCTEH.
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2.10. BnusiHue KOMNOHEHMO8 cucmeMbl agMoOMamu3UupPo8aHHO20
obyyeHuss Ha 30opoebe nompebumeneldu

Obecneuenne KOMPOPTHOCTH pabOTH M yUeT BIUSHHSI KOMIOBIOTEpaA
Ha 3/I0POBbE YEJIOBEKA U3y4YaeT IPrOHOMUKA, MOJ0KEHUSI KOTOPOU TO3BOJISIFOT TOBOPUT,
4YTO HerpamMoTHas pa3paboTka Au3aiiHa uHTepdelica NporpaMMHOro obecrnedyeHus
u opranuzaiysi APM nosb3oBatenieil pa3HbIX KaTeropuii 00ycaaBIuBaOT MaryOHOE BIIMSIHUE
Ha OMOJIOTVIMeCKHIA KOHCTPYKT OpraHi3Ma, ObICTPYFO (DH3AQIIONMECKYEO U TICIXOJIOTFYECKYEO Y TOMIIIEMOCTb.
OcHoBHBIE MPOOIEMBl BbI3BaHBI CyllecTBEHHBIM HecooTBeTcTBHEM ['OCTam
CpEelICTB aBTOMAaTHU3aIMHU Mpoliecca 00yueHus, MCTI0Ib3yeMbIX 0oO0ydyaeMbiMu B OV .
Bropuunsiii Habop rpo6sieM 00yCIOBICH HAPYIICHUSIMUA KOHEUHBIMH OJIb30BATEIISIMU
TEXHUKH O€30MacHOCTH NP UCTIOIBb30BaHUH AaBTOMATH3UPOBAaHHBIX cpeacTB o0yuenus B MOC,
nockoyabky 91% npenonaBareneil He 3HaOT «CaHUTApPHBIX NPAaBUJ U HOPM»
no 6ezonacHomy ucnolsib3oBanuo [I9BM B cnennanbHo 060pyA0BaHHBIX Kilaccax.
Heobxommumo noHumarh, 4To BUIEO-THUCIUIEHHBIE TEPMUHAIBI B MH(POPMAITMOHHBIX Cpeax
OVY4 nMeroT HapyITIeHHs 1IBETOBOM TaMMBbI TIOMMXPOMATHYECKOIO CIIEKTpa Py OTOOPaKEHHH MH(DOpMALTHH,
NPUBOJIAIINE K UHTEHCU(DUKAIIMN YTOMIICHUS 3PUTEILHON CEHCOPHOW CHCTEMBI YeJIOBEeKa
¥ HETaTUBHOMY BIIMSHHUIO HA MCUXHUKY YeJOBeKa (ICUXO(PU3UOJIOTUS BOCTIPUSITHS).
Hayuno-uccnenoBarensckumu opranuzanusiMu PO mocTossHHO COBEPIICHCTBYIOTCS
MOAXO0/bl, METOJbl U TEXHOJIOTUHU MO3BOJIAIOUIUE UCKIIOUYUTh U CKOMIIEHCUPOBATH
HEraTUBHOE BO3JEHCTBUE HA 3JJOPOBbE YEJIOBEKA, HAIpUMEP, IPU OPraHU3aluu
dbopmupoanus 3Hauuil B MOC cuctemsl AJIO ¢dyHkunonupytomeit Ha ocHose UKT.
Cnenuanucramu B 001acTd 0(pTaTbMOIOTHU MOAYEPKUBACTCS CYIIECTBEHHOE
BO3pacTaHUE HATPY3KU HA 3PUTEIbHYI0O CEHCOPHYIO CUCTEMY MpPH paboTe ueIoBeKa
3a BUJEO-IUCIUICHHBIM TEPMUHAIIOM, YTO CIOCOOCTBYET CUHIPOMY 3pUTEIBHOMN YCTAOCTH.
C Touku 3peHust NCUX0(PU3NO0JIOTUH BOCIPUITHUS, TPOBEICHHBIE IKCIIEPUMEHT bl
CBUJIETEIHCTBYIOT O BO3PACTaHUU yTOMIISIEMOCTH HEPBHOW CHCTEMBI 00ydyaeMoro
npu paboTe B OOBIYHBIX U KOMITBIOTEPHBIX KJIaccax cojepkamux obopyaoBanusie APM:
e Ha ocHoBe TpaauuoHHbix UT — ¢ yBennueHuem BpeMeHH paboThl HAOIIOJaeTCs
oOmas yromasieMocTb y 19% u yromasemocTs rina3 y 8,6% o0ydaeMbix;
® MOCPEJACTBOM MHHOBAIMOHHBIX KOMIBIOTEPHBIX TEXHOJOTHUN OOyUYeHUS —
HaOr0aeTCs aHaloTU4YHAas 3aBUCUMOCTh ¥ 24,2% 1 38,3% CcOOTBETCTBEHHO.
MHoOrumMu crenuajlnucTaMu aKIeHTUPYEeTCs BHUMaHUE Ha 3TOW mpobieMaTuke,
npeJIaraloTcsl oAX0/bl, METO/bI, TEXHOJIOTUHM HCCJIEAOBAHUS U YCOBEPIIICHCTBOBAHU 5
BUJIEO-IUCIUIEHHBIX TepMuHaIoB (Anapuanos FO.H., Apumnos B.J., bpynep [x., Bekkep JLM.,,
Kpose B.M., Jlomos b.®., Haiiccep V., Pakuto A.U., Cyxob6ckas I'.C., XaiimeH A. u apyrue).
OcHOBHasI IpUYMHA PA3BUTHS MTATOJIOTHI 3aKITFOYAETCS] B HECOBEPIIEHCTBE TEXHOJIOTUNA
TIPOM3BO/ICTBA YCTPOMCTB OTOOpakeHUsT nHpopMarmy (0COOCHHO Ha 3Tare X MOSBICHUS),
YTO MO3BOJISIET TOBOPUTH O CYILIECTBEHHO HU3KOM KayeCTBE BBIITYCKAeMOUN MPOAYKIUHU
U y3KMM HaOOpOM HKCITyaTallMOHHBIX XapaKTEpUCTHUK (pa3pelniaromniasi criocoOHOCTb,
riTyOrHa 1IBETa M YacTOTa pereHepanun n300paxxeHus GopMrupyeMoro Ha SKpaHa AUCILIEs).
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B wactHoCTH, Hanmuuue y o00py/I0BaHMs PACIIONIOKEHHOIO Ha onpeeiaeHHbIX APM
Pa3IMYHBIX CePTHU(UKATOB COOTBETCTBUS COTJIACHO pa3pabOTaHHBIM JACHCTBYIOIIUM
«CaHUTapHBIM NpaBUJIaM U HOPMaM» rapaHTUPYeT 0€30MacHOCTh MCIOJIb30BaHUS
BUICO-TUCIJICHMHBIX TEPMUHAIIOB TIPY BU3YAIIbHOM OTOOpaKeHUU MH(GOpPMAIU KOHEUHOMY
TIOJIL30BATEITIO B PA3TMYHBIX PEXKUMAX CUMBOJIBHOTO U TPaUIEcKOro 0ToopaxkeH st HHQOpMAaIHH.

CeronHs K OCHOBHBIM HOPMHUPYEMBIM NapaMeTpaM XapaKTEPHU3YHOIIUM
BUJEO-JUCHIECHHBIE TEPMUHAJB 3KCINEPTHBIE OPraHU3alUU OTHOCST:
YPOBEHB AJEKTPOMArHUTHOTO ¥ MOHU3HUPYIOIIETO U3ITyUYeHHs, YaCTOTY PEreHepaIii N300paKeHuUs
Ha AKpaHe MpU pa3INYHbIX MMOKA3aTesIX Pa3peLIeHus U ITTyOUHbBI IIBETA, I1ar TOYKH Ha JIFOIM,
OMMOKY CXOAUMOCTH MPSIMOW JINHWUH, HEPABHOMEPHOCTh PACIpEeNeIeHHs IPKOCTH
10 TOBEPXHOCTH JTUCIUIES, YPOBEHb KOHTPACTHOCTH, HAIMYME pa3MarHUYMBaHUS U JpyTHE.

[Ipu 3TOM cyliecTBEHHOE 3HAUYECHUE UMEET pallMoHalibHas opranu3anus APM.

BriOpaHnHOE pacmojokeHue MOHHTOpa (BUACO-IUCIUICHHOTO TepMHUHAa)
J0JDKHO oOecreunBaTh NaJleHNe CBETOBOTO MOTOKA CIIpaBa Ha MOBEPXHOCTh dKpaHa,
a ypOBEHb OCBELIEHHOCTU MOMEIIEHHUS JI0JHDKEH 00eCeunBarh J0MyCTUMOE COOTHOILICHHUE
KOHTPACTHOCTH U SIPKOCTH TPY OTOOPAKEHHUH SIIEMEHTOB M300PKEHHUS HA TIOBEPXHOCTH JTUCTLIIES.
He pekoMeHnayercs paboTaTh B TEMHOM MOMEIIEHUH, & OCBEUICHHE B TOMEIICHUU JOHKHO
OBITh CMEIIAaHHBIM: €CTECTBEHHBIM (HE IMyJIbCUPYIOLIUM) — JIaMIla HaKaJIUBaHUs U APYyTUE,
UCKYCCTBEHHBIM (MYJbCUPYKOUIMM) — JIOMHUHECLEHTHAs JaMIla U Apyrue.
Hanuyne ecTecTBEHHOTO OCBEIICHHUS M OKHA B TIOMEIIEHUH CO3/Ia€T ONTUMAIIbHBIE YCIIOBHUS
JUTsl HOPMAJTbHOTO (DYHKIIMOHMPOBAHHUSI MEXaHM3Ma AKKOMOZALIN 3PUTETLHOM CEHCOPHOM CUCTEMBI,
HIOCKOJIBKY 00€CTIEYMBAET BO3MOYKHOCTB TTOJTB30BATENIO MIEPUOIMIECKH TIEPEMENaTh TOUKY 0030pa
Ha 3HAUMTEIHHO Y/IAICHHBI MPEIMET 110 OTHOIIEHUIO K 0TOOPKAeMOMY Ha JTUCTUIeE H300payKEHHIO.
PexoMeHmyemoe paccTosiHEE OT T71a3 /10 TIOBEPXHOCTH JIUCILIES! IOJDKHO COCTARIBITH He MeHee 50-60 cwm,
a reOMETpUYECKHE pa3Mephl CTOJA U CTYJIA I0JKHBI COOTBETCTBOBATH POCTY MOJIb30BATEIS.

BaxxHoit mpobiiemoit siBisieTcs 00ecedeHne dIeKTPOMarHuTHOH COBMECTUMOCTH
B3aMMOJICHCTBUS CyOBEKTa U CpeJCTBA 0TOOpakeHus: nHpopmauuu (rpu oOydeHUn).
Kaxnoe APM B aucIuieifHOM Kilacce CO3/1aeT AEKTPOMAarHUTHOE TIoJiE ¢ paanycom 1,5 M u Gortee,
M3ITyYeHHE UCXOAUT HE TOIBKO OT JAMCIUIES, HO M OT PasiIMIHOTO NEprU(epritHOr0 000pyI0BAHHSL.

[TpoGrieMbl BO3HUKHOBEHHSI BPETHOTO HOHMZUPYIOIIETO U3TyUYEHHS PA3TMYHOM JUTHHBI BOJTHBI
00YyCJIOBJIEHBI HECOBEPIIEHCTBOM TEXHOJIOTMU M3TOTOBJICHUS, OIIIMOKAMU COOPKHU U MPUHITUIIOM
(GYHKIIMOHUPOBAHUS 3JIEKTPOHHOM MYIIKHA B OCHOBE 3JIEKTPOHHO-Ty4€BOI'0O MOHUTOPA.
Kunko-kpucrainnueckass MaTpulia B OCHOBE YCTPOMCTB oToOpakeHust HHpopManuu
NPaKTUYECKU HCKITIOYAET 3Ty TEXHOJIOTMYECKYIO POOIeMy /Uil KOHEYHOTO MOJIb30BATEIS.

YpoBeHb ANEKTPOMATHUTHOTO U MOHU3UPYIOIIETO U3JTyYEHUSI PETUCTPUPYETCS
CHelMalIbHBIMUA MPUOOpPaMH U JIOJKEH COOTBETCTBOBATH JIOIMYCTUMBIM JI03aM JIJIsl YeJIOBeKa
cornacHo «CaHUTapHBIM NIpaBUJIaM U HOpMaM» JIEHCTBYIOLIUM Ha Tepputopun PO.

ITonHbIi epeueHb peKOMEHAALMI MOKHO HallTH B «CaHUTapHBIX NPaBUIIaxX U HOpMax
2.2.2.542-96 (03)» «['uruennuyeckue TpeOOBaHMsS K TEPMUHAIAM, MTEpCOHAIbHBIM DBM
U OpraHu3anuu paboThl», BKIIOYasd MOCIEAYIONIME UX U3MEHEHUS U JTOTOJHEHUS.



70

Ha ocHoBanuu IOPOBCACHHOI'O NCCICAOBAHUS Cd)ODMI/IDVGM BbIBOJBI IO BTOPOMY PA3ACITY.

[IpoBenen aHanm3 COBPEMEHHBIX CTaHAAPTOB B 001acTH KauecTBa pazHopoaHbix MOC,
perJaMeHTUPYIOUIUX CO3/IJaHUE U MCIOJIb30BaHUE aJalTUBHBIX CPEJCTB 00ydeHus,
HO3BOJISIIOIINX PEATN30BATh MHUBUYJIbHO-OPUEHTUPOBAHHOE (POPMUPOBAHUE 3HAHUN
KOHTUHTEHTa 00y4yaeMbIX B aBTOMAaTU3UPOBAHHON 00pa3oBaTelbHOU Cpeie.
[IpencraBnens! OCHOBHBIE HAaMpaBIeHU HHPOpMaTH3ay HHYOPMAIOHHBIX cpex OV,
BbIJI€JI€Ha NMpoOIeMaTuKa BHEJAPEHUS U NPAKTUYECKOTO0 UCMOJIb30BAHHU A
Pa3HBIX CPEICTB aBTOMATU3aLMH ISl PEIIECHUS PAa3JINYHbIX 3a]a4 [10Jb30BaTEIEH.
Ilepeurcnensl ocHOBHBIE puHIMIIEI opranu3auny MOC, MonepHA3auy CyIeCTBYOIIUX
¥ BHEJAPEHUS HOBBIX KOMIOHEHTOB cucteMbl AJ[O, 0COOCHHOCTH COPOBOXKACHUS
¥ 00CITy’>KMBaHUsI aBTOMAaTU3UPOBAHHBIX CpeIcTB 00ydeHus Ha ocHoBe HOBBIX UT.
[TpencraBineHbl OCHOBHBIE ATAlbl Pa3BUTHUS PA3HBIX MH(POPMALMOHHBIX TEXHOJOTUN
u cpeactB aproMaruzanuu MOC, a Takke XxapakTepHble OCOOCHHOCTH U MPUHIIUIIBI,
KOTOPBIE YUUTBIBAIOTCS TIPH pa3pabOTKe pa3InIHbIX KOMIIOHEHTOB B 0cHOBE cructeMbl AJ]O.
[IpeacraBieHsl pa3anvHble OTIUYUTENbHBIE 0COOeHHOCTH TTpU opranu3anuu MOC,
peanm3anuu 1 uenoib3oBaHuu cucteMsl AJ1O, a Takke BBIIENICHbI OCHOBHBIE KOMIIOHEHTHI,
MOJIENTM M TEXHOJIOTHH UCTIONIB3yeMBbIe ISl 00ecTieyeH sl TH(HOPMAIMOHHOTO B3aUMOCHCTBUS
MEX/Iy Pa3HbIMU TEXHUYECKUMH CPEACTBAMU U CyOBEKTaMH Pa3IMYHBIX KATETOPUN.
[IpuBenena knaccupukanus cyorekroB MOC 3aneiictBoBanHbIX B cucteme AJ1O,
pelamuux pa3juyHble 3aa4yld U BBINOJHAIOIMIUX ONpeaeNeHHble PyHKIUU
npu paboTe co CpeicTBaMU aBTOMATH3aLUU, B KAUECTBE KOTOPBIX BBICTYIAeT HA0OP
anmapaTHOTO ¥ MPOrPaMMHOTO 00eCTICUeHHs HCIIOIb3YeMOro Ha 000pyaoBaHHbIX APM.

[pencrasnena opranusarus u cocraB MOC, BbizieneHb! (QyHKIMN OTIEIBHBIX KOMIIOHEHTOB,
pa3HbIX MOJCUCTEM, CPEACTB aBTOMATHU3aLMHI, UCTOUHUKOB U HOCUTEIEH HH(POPMALUH.

PaccMoTpens! cienm@uka UCIOIb30BaHUs U OTIIMYUTENIbHBIE OCOOEHHOCTH HCTOYHUKOB
Y HOCHTeNIei MH(OpMAIHH, a TAkoKe CPENICTB aBTOMATH3AIINH TexHommormaeckoro mporecca AJ10.
[TpoBeneH aHaMM3 U CUCTEMATH3AIMUS CYIIECTBYFOIINX KIACCHIECKUX (TPaIUIIMOHHBIX)
Y COBPEMEHHBIX (KOMIBIOTEPHBIX) MOZENEH 1 TEXHOJIOIMIA OpraHU3aliy U peaan3aliu

MH(POPMAITMOHHOTO B3aMMOJICUCTBHS MEXKITy CyObeKTaMu 00y4dEHHS M CpeICTBAMH OOYICHHIS.

10.ITpuBeaeHbI pe3ynbTaThl CPABHUTEIBHOIO aHAIN3a TEXHUYECKUX XapaKTEPUCTHK

H 3KCITYyaTallUOHHBIX BO3MOXXHOCTEH HCKOTOPLIX CUCTCM AZ[O N X KOMIIOHCHTOB.

11.TIpencraBieHbl OCHOBHBIC MMapaMeTphbl OIEHKH COBPEMEHHBIX CPEJICTB O0yUYEHU S

HCIIOJIb3YCMBIX B OCHOBC aBTOMaTHSI/IpOBaHHOﬁ I/IOC, a TaKXXC UX BO3MOKHOCTH.

12. BeimeneHnbl 0cCOOEHHOCTH HH(GOPMAIIMOHHOTO B3aUMOJICUCTBUS MEXKYy CYOBEKTaM U

u cpencreamu o0ydenust B MOC AJ1O, a Taxoxe (pakTopsl, OKa3bIBAIOIINE CYIIECTBEHHOE
BIIMsiHUE HA 3(P(PEKTUBHOCTH (POPMHUPOBAHUS 3HAHUNA KOHTUHI€HTAa 00y4YyaeMbIX.

13.060cHoBaHO BiusiHUE KOMIOHEHTOB cucteMbl AJ1O Ha 310poBhe MOTpeduTENeH,

pPaccMOTPEHbI HEKOTOPbIE MON0XKEHUsI «CaHUTaApHBIX MPABUI U HOPM», NEHCTBYIOLIUX
Ha Tepputoprr PO u permameHTHpyronmx opranmsanyio APM HermocpeicTBeHHO TipH paboTe
Ppa3HbIX KaTerOpHid MOJIb30BaTENEH C BUJICO-TUCIUICHHBIMU TEPMUHATIAMH PA3JIMYHOIO THIIA.



71

3. Cpena aBTOMaTU3NPOBAHHOIO OOy4YeHMsA CO CBOMCTBaMu
apantauMum Ha OCHOBE KOFTHUTUBHbLIX Mopaeneu
Coznanme xontypa amantanun B MOC cucremsr AJIO nrnmmmpyet nodasnenne BITKM,

cogepxamero KM cy0bekra oOyueHnus (mapamerpsl, orpaxarmue MOJICO)

u KM cpencrBa o6yueHusa (mapaMeTphbl, XapakKTEepHU3yOIHMe TOTEHIIUAIbHO

BO3MOXHBIN Habop TumoB u BunoB OB renepupyembix cpeacTBaMu 00ydYeHUs).

[Ipu 3TOM NpUMEHEHHUE TPAJUIMOHHBIX OPraHU3ALUOHHBIX MOJEIEN U TEXHOJIOTUN

(kmaccHOo-ypouHas U npoekTHo-TpynmnoBasi) B ocHoBe MOC cuctembr AJ[O

co cBoiicTBamu ajanrtanuu Ha ocHoBe BITKM mpuobOperaet 0coObIii HHTEPEC, TOCKOIBKY

HO3BOJISIET BHEJIPUTH U AIIpOOMPOBATh MHHOBALMOHHBIE TOXObI, METOIbI, MOJIEN U TEXHOJIOTUH

TPY PEATH3AIN TIPOTPAMMHOT0, METOIMYECKOTO 1 IPYTHX BUIOB 00SCTICUCHISI IIPOLIECCa OOy ICHHSI.
Peamuzarms cucremsr AJIO co cBoiictBamu agantanmu Ha ocHoBe BIIKM otpaxaercs

Ha OPraHU3allMOHHOM, TEXHUYECKOM U METOJINYECKOM 00ECTIeYeHNH, & TAKKe CBOJUTCS K:

e co3nanuto HoBoW (MHHOBamMoHHOW) MOC OVYy — pa3paboTka HHOPACTPYKTYPHI
oOpazoBarenbHOU cpeabpl OYVY U pa3NUYHBIX KOMIIOHEHTOB cucteMbl AJ[O;

e wmoaudukanuu cymectByronieid MOC (MoaepHU3aIys 1 KOHBEPCHS KOMIOHEHTOB) —
V3MEHEHHUE 1 JI00ABIEHNE KOMITOHEHTOB, MX /ITOPHTMOB M TIPHHITATIOB (DYHKIIMOHHPOBAHHS,
MOBBITIAIONIMX A(PEKTUBHOCTD (PE3yJILTATUBHOCTH) (hyHKIMOHUpOoBaHus cucteMbl AJ]O.
AJ1O nmpencraBiseT co00# ypaBlIsieMbIi TEXHOJIOTHUYECKHUI TPOLIECC BKIFOYAFOIITHI

COBOKYITHOCTB 3aIeJIOB (3TamoB, (a3) 0O0eceunBaronHX TPaHC(OPMALIMIO U TIEPEHOC UCXOTHBIX

CTPYKTYPHPOBAHHBIX JTAHHBIX (MH(OPMALIHH) U3 CO3HAHMS IPETO/IABATENS B CO3HAHUE 00YJaeMOro:

U3BJIeYEeHUE NMEePBUUHON MHPOpMaLUuU (3HAHUN dKcHepTa B MpeJMETHON 00JacTH);

NpeJICTaBICHUE CTPYKTYPUPOBAHHON MHGOPMAIIUU MTOCPEICTBOM OINPEACTIEHHOM MOIEIH,

OTpa’Karollel coziepskaHue MpeMeTa U3ydeHust; coxpaHeHue nadopmanmu B b/l ¢ HanoHeHneM

(KOHTEHTOM) TIO TIpeMEeTaM M3ydeHust; u3BJeueHre unpopmanun 3 b1 cpeacrtBom oOyueHws;

00paboTka uHGOpPMAIIMU C YYETOM 3aJaHHOTO MHOKECTBA MapaMeTpOB OTOOpPAKEHUS;

reHepartysi HHPOPMAIMOHHOTO (hparMeHTa (MOCIeI0BaTENTFHOCTH MH(OPMAIMOHHBIX (hparMEHTOB);

Bocrpusitie OB 3puTeNbHOM 1 CITyX0BOM CEHCOPHBIMU CHCTEMaMH 00y4aeMOor0 (CyOBheKTa 00ydeHus));

00padoTKa MH(OPMALTM TICXODIBIQTIOTNHECKIM KOHCTPYKTOM TOFIOBHOMO MO3ra 00y4aeMOTO 1 €€ TIOHHMAHYE,

BBIOOpKA OTEPAIOHATEHBIMU CTPYKTYPaMH MO3Ta aKTyaJTbHOM MH(OPMAIIIH U €€ UCTIOIB30BaHNe

B pa3JIMYHBIX 00pa30BaTEIbHBIX CUTYAIMsIX; BIpaOOTKa pemieHus (0TBeTa Ha BONIPOC);

aHaJIM3 KOPPEKTHOCTH MOJTYUYEHHOTO pellieHus (0TBETAa), CoJIepKaHe KOTOPOTO CYIIECTBEHHO

BIUsIeT Ha 3P PEKTUBHOCTH POPMUPOBAHUS 3HAHUIN, HABBIKOB U OINBITa 00y4aeMoro.
[Tpu peanuzammu MOC neobxomumo yuutbiBath MOJICO u cneunduxy mpouecca

UH(GOPMAITMOHHOTO B3aUMOICHCTBUS MEXIY CyObekTamu u cpenctBamu cuctemsl AJ1O.
B ocnoBe cozgannol ctpyktypsl MOC HaxoauTcs komnberoTepHas cuctema AJ1O,

peanuzyemasi o MOAYJILHOMY NPUHIUIY (KJIaCCUYECKH), HO, Hapsaay ¢ OV u [IM,

CTPYKTYPHO BKJItOHarmas Moayab agantauuu Ha ocHoBe BIIKM, uto nmo3Bosser

peann30BaTh WHINBUAYAIbHO-OPUEHTHPOBAHHYIO MOJIENb O0OYYEHHS ¥ TIPOBECTH alpOOAITHIO

HOBBIX JITOPUTMOB U TEXHOJIOTUN B OCHOBE aBTOMATHU3UPOBAHHBIX CPEJCTB 00yUEHHUS.
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3.1.CywuHocmb nodxo0da K KOMNJI€eKCHOMY peuweHUHr
npobnemMbl u nocmaHoeka 3aday4y uccnedosgaHus
[pemnaraemselii MOIX0/ K aHAIN3Y U MOBBIIIEHHIO 3P (PEKTUBHOCTH (PYHKIIMOHHPOBAHUS
HNOC cucremsl AJJO co cBoiicTBaMM aJanTalii Ha OCHOBE napamerpuueckux KM
SBIIICTCS CJIIOXKHOW HAay4YHOW MpoOJIeMOl, MHUIIMUPYIOIIEH KOMILJIEKC Pa3IMYHbIX 3a]1a4,
OPHEHTUPOBAHHBIX HA CO3/JaHUE HOBBIX M MOAM(PUKAINIO CYIIECTBYIOIINX KOMIIOHEHTOB:
e BHeceHue Moaudukanuili B opranuzanuio AJIO — noGaBieHre HOBbIX (QYyHKIHMI
Pa3HOPOIHBIM CTPYKTYPHBIM mojipazzieiicHusaM OV (y4eOHOro Wil Hay4HOTO [IEHTpa);
® BHECEHME M3MEHEHHUI Ha pa3lIMYHBIX dTanax TexHoyoruyeckoro npoimecca AJIO —
no0aBlIeHNE B KaJleHJapHbIE IIaHbl HOBBIX MEPONPUSATHM, MO3BOJISIIOIINX PEATU30BaTh
KoHTYp ananTtaimu Ha ocHoBe BITKM (KM cyObekra 00y4enust u KM cpenctBa oOyueHusi);
®  COBEPIIICHCTBOBAHME AJITOPUTMOB U MPUHIMITOB (DyHKIIFOHMpOBaHHst koMrioHeHToB IOC —
peanu3anus apXUTEKTyphl afanTuBHOro DY (cpeacTBa 00y4eHNs) ONEPUPYIOIIETO
Ha OCHOBE IPOIIECCOPa aATUBHOM perpe3eHTau HHHOPMAIMOHHBIX (hparMeHTOB,
obecneunBaroriero yuet u oopadotky MOJICO u YO3O0, conepxkamuxcs B BITKM,;
e coznanne TKM, Bkiroyast psij METOAMK U aJITOPUTMOB B €€ OCHOBE, IMO3BOJISIOIINX
NPOBOJUTH aHAIU3 U OlleHKY 3 pekTuBHOCTH DyHKunoHupoBanus MOC AJ1O;
e (¢opmupoBanue cTpykTyp KM cybbekra o0ydenus u KM cpeactBa oOydeHus,
e pa3paboTKy KOMIJIEKCA MPOrpaMM JiJIsi aBTOMATHU3AIMU 3a7a4 UCCIEeT0OBAHUS.
TKM npenna3zHaueHa Ajs CO3/JaHUs, aHAIW3a U MOBBIIIECHUS 3P PEKTUBHOCTH
dbynknuonupoBanus MOC cuctemsr AJIO co cBoiicTBamMu agantanuu Ha ocHoBe KM.
Mertoauka ucrnonszoBanus TKM dbopmanusyeT mocieaoBaTeabHOCTh 3TanoB TKM,
Ha3HAYCHHE U 0COOEHHOCTH MCITONIb30BaHus it cucteMHoro ananusa MOC cucremsr AJLO.
Anroput™ dopmupoBanus cTpyKTypbl KM mo3BosisieT pou3BecTH (Pe)KOHCTPYHUPOBAHHE
KM npeacTaBieHHONH TOCPEACTBOM OJHOTO M3 CO3/JaHHBIX CIIOCOOOB MPEICTABICHUS
(OpueHTUPOBAHHBIN rpad ¢ AIEMEHTaMH TEOPUH MHOXKECTB, CTPYKTYpHAs CXeMa U IPyTHe).
Metoauka uccnenaoBanusi napamerpoB KM obecrieunBaeT MocTaHOBKY U MPOBE/ICHUE
CepHUH IKCIIEPUMEHTOB HAMPABICHHBIX Ha UccieaoBaHue napamerpoB KM nmocpenctBoM
npukianuoro M coaepxamero B b/l Habop crenmanbHBIX METOJIOB UCCIEIOBAHUS.
AnropuTtM 00pabOTKH allOCTEPUOPHBIX JAaHHBIX TECTUPOBAHHS (JIHATHOCTUKH)
no3BOJIsAET CHOPMHUPOBATH UHTEPBATBHYIO MKAJNy U QYHKIIHMIO OICHUBAHHUS,
a TaK)Ke paccuuTaTh 3HaueHUs Habopa koddduimenToB (Ha ocHoBe napamerpoB KM),
MO3BOJISIIOIIUX OLEHUTH KaueCTBO OMNpPEAEICHHOr0 TecTa (MeToa MCCIeIOBaHus),
BKJIIOYAIOIIEro Habop BonmpocoB u coctosiHue odyuaemoro (YO30 u MOJICO).
[IpennoxeHHbIe 1aree METOIMKY U aJITOPUTMBI HCIIOJIb3YIOTCS HA Pa3IMYHBIX dTarax
urepatuBHoro 1ukiaa TKM, oGecrieurBasi KOMIUIEKCHOCTh CHCTEMHOT'O aHAIN3a MOCPEICTBOM
UCIIOJIb30BaHUS PEKOHCTpYHUpyeMoro penepryapa napamerpos KM u mogudukarmm NOC
cuctembl AJIO co cBoiicTBamu agantanuu Ha ocHoBe BIIKM, Bkimrouaromei gse KM.
CTpyKTypa KOMIUIEKCHOTO MOJIX0/a K aHAJM3Y, CHHTE3Y M MOBBIIICHUIO 3()(EKTUBHOCTH
¢bynkunonupoBanusg MOC cuctemsr AJIO co cBoiictBamu agantanuu Ha ocHoBe BITKM
npeJicTaBIeHa HeMoCcpeACTBeHHO Ha puc. 3.1, Bkimouas TKM, KM u koMIieke mporpamm.
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Perienre koMIIeKCHOM 3a1aun cuHTe3a HHpOpManoHHO-00pa3oBarensHOU cpessl (M1OC)
ABTOMATH3HUPOBAHHOTO O0YUYEHHS CO CBOMCTBAMMU a1AITTAllMK HA OCHOBE OJI0Ka KOTHUTUBHBIX MOJIENIeH

Tepesouii Hayunwlil pezyromam (meopemudeckuit) no cney. 05.13.01 ! l_(meop.)nocnm 05.13.01u 19.00.02

|
|
|
|
|
|
|
|
|
|
: JUIA CUCTEMHOI'O aHAI3a KOTHUTHUBHOM nmapamMeTpoB AIlIOCTCPHUOPHBIX
|
|
|
|
|
|
|

YUpEKICHUS ajanTaluu

ﬂ

‘pemuti HayuHbli pe3yibmam

BaeceHune nzmeHneHuin Cucrema aBTOMAaTU3MPOBAHHOIO| | BHECEHME HOBBIX KOMIIOHEHTOB
B CTPYKTYpY, OPTaHU3alUI0 [ 0Oy4YeHUs CO CBOMCTBAMH [~ | B CUCTEMY aBTOMATU3UPOBAHHOIO
Y TEXHOJIOTUIO 00yUeHHUs amanTanuu Ha ocHoe KM o0y4eHus
f i v !
Jon. meponpusitusi | | Moaudukanuu Monudukanun brox
B OpraHH3aluu 3JIEKTPOHHOTO JIMAarHOCTHYECKOTO napamMeTpUYeCKUX
U TEXHOJIOTUH yueOHuKa MOy ISt KOTHUTHBHBIX
o0ydeHus QY) (IM) Mojenei
=== S ———fF—————————————f-—————= oo ————————————————
e I
4 N /- RN KOrHUTHBHAS |-
Momdwnpporassast | [ Momadvmporanssii | | MompdwipposaHHb i | | ] MOJIETTD
CTpyKTypa TPUHLAIT (UTOPHTM) | | TIPHHLIVI (Q7TOpHT™) | | cyGbekTa 06ydenus
nH(OpMALMOHHOH | | (DyHKIMOHMPOBAHWS | | (DYHKIMOHMPOBAHUS | |1 |
|
Cpeibl 3JIEKTPOHHOTO ymarHoctideckoro | | )
il KoruutuBHas |
ABTOMAIVVPORHHOIO yueOHHKa MOy IS 1
1 MOJIeNTh
o0y4eHus IS peasTu3aliiu JUIS1 TUArHOCTHKH | || O
MOJICO o (P YHEHI)
1
1
11

3HAYCHU NMMapaMCTPOB AJIs aHaJIM3a

Texuonorust kKorHuTUBHOTO MozaeaupoBanus (TKM)

2 heKTUBHOCTH (DOPMHUPOBAHUS 3HAHUI

Meronnka Anroputm Meronuku Anroputm
ucronb3oBanus TKM (dbopMupoBaHus HCCJIEI0BaHHUS 00paboTKn

9 HNOC A1O mozenu (KM) KM JIAHHBIX TECTUPOBAHUS

(Pe)KOHCTPYHPOBAaHHE CTPYKTYPb] KOTHUTUBHON MOJIEIIH |

Kommekc nporpaMm Ajid aBToMaTu3alnuu 3agaqd uCCJICIOBaHUA

-

AJIaITUBHOE CPEJICTBO OcHoBHOM quarHoctuueckuil || [pukiiamHoii uarHocTiyecKuii
o0OyudeHus — aanTuBHAs MOJYJIb — OIICHKa YPOBHS MOJTyJIb — UCCIIEJIOBAHNE
(pe)ripesenTarms OCTaTOYHBIX 3HAHHM napameTpoB KM cyOnekTa
\I/H{q)opMaH,I/IOHHI)IX (parmMeHTOB o0y4aemMoro obyuenus (MOJICO)

aroCTEPHOPHBIC JaHHbIC [FCCIeI0BAHMSL,
XapaKTEPU3YIOIINE COCTOSTHIE 00ydaeMoro

‘I/IH)II/IBI/IJJ;y AJIbHO-OPUCHTHPOBAaHHAA
reeparnus 00pa3oBaTeIbHBIX BO3IEHCTBAN

Yemeepmulii Hayunblil pe3yrvsmam (npaxmudeckuti) no cney. 05.13.01, 05.13.05 [05.13.11, 05.13.18]
Pucynok 3.1. KommiekcHBIN TTOIX0/T K CO3/ITaHUIO U aHAIHM3Y HH(POPMAITMOHHO-
00pa3oBaTeIBLHOM Cpe/ibl aBTOMATU3UPOBAHHOTO OOYUYEHUS C AJIEMEHTAMHU aJIalTalluu

Ha OCHOBE OJIOKa MapaMCTPpUICCKNUX KOTHUTHUBHBIX MoJeleH

e O S |
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32.Moducgpukayuu e opeaHu3zayuu UHOPMaAaYUOHHO -
obpa3zoeamenbHoOU cpedbl 0N peanu3layuu ydyema
UHOueudyasibHbIx 0co6eHHocmel KOHMuUH2eHma oby4aeMbl x
Ocobennoctu opranuzanuun MOC cuctemsr AJIO co cBoiicTBamMu agamnTaiuu
Ha ocHoBe KM mpennosnaratoT BHECEHHE psiia MOAU(DUKAIMI TpeACTaBIEHHBIX Ha puc. 3.2.

{7‘ NHudopMaluOHHBII : Tepmunan
nentp AJ10 o0y4yaemoro
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_>[ ATTecTaius ABTOMAaTH3UPOBaHHOE
00pa3oBaTeNIbHOTO
_>[ Dopmiposanie YMII - pabodee MecTo 00ydaeMoro
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Pucynok 3.2. Moaudukanuy B opraHu3aiui nHOOPMAIIMOHHOMN Cpe/Ib
00pa30BaATENBHOTO YUPEKACHUS A1l OOECTIeUeHHs ydueTa
WH/IMBUYaJTbHBIX OCOOEHHOCTEHN TUYHOCTH CyOBEKTOB 00yUEeHHUS

NI11 OVYu Beicuiero oO0pa3oBaHUsl WM €T0 PETUOHAIBLHOTO MPEACTABUTEILCTBA
00CITy’)KMBaeT COBOKYITHOCTD MOJpa3eieHui: yueOHo-MeToanaeckuii otaen (YMO),
nekaHat gakynpTeTa, Kadeapy, JabopaTopuro, oOeceUrBaroIue 00pa3oBaTEIbHBIA UK
10 KOMIUIEKCY JUCIUIUIMH COTJIacHO YueOHOMY IIaHy, UCIOJIb3Ys AJig 3ToM nenn YMK
M0 IMCUUIIMHAM U TIPUBJIEKasl pa3iuYHbIX IpenojaBareseil, Biaaeomux UT obydenus.

UL OYu conepsxut APM npenonasaresneii 1 00y4aeMbIX, 000pyI0BaHHbIE TEXHUIECKUMHU
cpencTBamMu Aoctyna kK ocHoBHbIM KoMmmnoHeHTaM MOC cuctemsr AJIO (Y u JIM)
1 o0pa3oBaTeIbHBIM pecypcaM (IJIEKTpOHHass OMOIMOTeKa U pecypcehl cetu “Internet”).

Jns peanuzanu JOMOJHUTEIBHOTO KOHTYpa aaantaiuu Ha ocHoBe MOJICO B MOC
OpTaHU3aIMOHHBIM €IUHUIIAM HEOOXOIUMO BBITIOJHUTE PsAJI MEPONPUATUM ((PyHKITUH):

e HHQOpPMAUMOHHBINA LHEHTP — obecneduTh NoATroToBKY TectoB MOJICO
(kadenpa wnu nonpazenenue), ocyiectsuthb TectrpoBanre MOJICO (nmpenopasaresb);
e APM (tepmuHan) o6yyaeMoro — Ha Ha4aJbHOM 3Tare BhIMOIHUTH TecThl NOJICO
U npu HeobxoaumocTu TecThl pa3BuBawmue MOJICO (oOyuaemslii).



75

3.3. Modugpukayuu e mexHoOs1I02UuU a8MOMamMuU3UpPO8aHHO20 0byYeHUsI
dr1s peaytusauuu KoHmMypa adanmauyuu Ha OCHO8e KO2HUMUEGHbIX Modersieli

AJ10 — nHbOopMaLMOHHBIN MPOIIECC, MTOCTPOCHHBIN MO0 MPHUHIIUITY 00paTHOM CBS3U
¥ BKJIIOYAIONIUI MOCIEA0BATEIbHOCTD 3TanoB 00paboTku uHpopmanuu (puc. 3.3):
® [UIAaHUPOBAHUE IpoIEecca 0OYUEHHUs HAa CEMECTP — OCYILECTBIISIETCS J€KAHATOM;
e mnoxaroroBka YMK mo nucuunnunam — popmuposanune YMK nHa xadenpax;
e ¢aza AJIO no aucuuninuHam — peanusyerca [10 noanepxku nukia oOydeHus
U aJalTHUBHBIM CPeACTBOM oOyueHUs (DY), OCYyIIECTBIAIONIUM yIIpaBICHUE
nporeccom AJIO nHa ocaoBe YO30 u MOJICO B npornecce CP o6ydaemoro Han
KOMIUIEKCOM JIMCLUILINH, UcTob3yst Y MIT Ha OymMa)kKHOM U 3IEKTPOHHOM HOCHUTEJISX;

® AHAJIM3 U KOHTPOJIb — IIPEnoJjaBaTesb OOIAeTCss ¢ KOHTUHIEHTOM 00ydaeMbIX
nocpenicTBoM Habopa Texurdeckux cpeacts MOC AJIO, a Takke pu IMYHOM KOHTAKTE:
NPOBOJAUT KOHCYJIbTALlUU, JONOJHUTEIbHOE 00yueHue u oueHky YO3O0.

[TnarupoBaHue |! TToaroroBka YMK 1| daza AJIO |t Amnanu3 u KOHTPOJIb
Yuebunle : VueGHBI : OO6y4aeMbIii : IIpenogaBaTensb
IJIAHEL C YYETOM || rpaduk : f A A
mepompusTHiE [T ™ 110 mic av [ i _’[Moz[em) TpeGyeMBbIX 3HaHH171]
1 m 1 1
JUYHOCTHO- | S Kkadeapsl : : _>[ ]
OPHEHTHPOBAHHOIO | | g Koucynpranuu
D3 i) !
GO EECE P YaeOubrit | | _’[ KOHTPOJIb BBINIONHEHHSI ]
- rpaduxk : :
i TTAHOBBIX ' ' _'[ Tectuposanne YO30 ]
5 | MEpONPUAITUHI || !
1 AN /1 1
= | /—" | | Tectuposanue MOJICO
2 : Co3pnanue : : et
N ; YMII 5 =
!| Mo mUCIMITIMHAM : : \331( (SMART-KapTaD
i | Kabemps : 1P \
VyeGHbII : : : ) Mogenb TeKynmx 3HaHUM
rpaduk i "QMH 1O TMCUUTIIHHE ) | i 00y4aemoro )
TIO CHICIMATIBHOCTA | ' ' BripaboTka pekoMeHIaIHiH,
Ha CEMECTp ! KP o gucoumniubne )! Hmg AHATH3 W POTHO3MPOBAHIE
B | {HP o zmcunnmzme) : 1IN OneHKa 3HaHUM ¢ y4eTOM
B yueGHbI : { : : WHIUBU]. TPACKTOPUHU
: I3 no pucuuniuHe )| oo = S
rpaduk il ! 1|, Pexomenmyemslii ciib
MEPOTIPHATHHI | | - 1| | npencrapnenus undopmarmmn
TI0 OPraHU3allvy | TecTrI IO IpeAMETaM : 1 1
aJIaTUBHOTO | | - - _,| Tlpuaunst satpynsennit
00yJeHHS ; —’C Tectsr UOJICO ) i i B IIpoIiecce 00yICHUS

Pucynok 3.3. Monu¢ukanuy B TEXHOJIOTHIECKOM Tporiecce GOopMUPOBAHUS 3HAHUNA
IpU peaanu3alii aBTOMaTU3UPOBAHHOTO JIMYHOCTHO-OPUEHTUPOBAHHOTO O0YUYECHHMSI
Ha stane nmoaroroBku YMK tpebyercs moarorosuts tectsl MOJICO,
Ha 3Tamne a”Haiau3a M KoHTpouas nporectupoBats MOJICO, a 3areM BBIABUTH
PEKOMEHAYEMbIN CTHIIb MPEACTaBICHUsI HH(OpMAIMY, TPUYUHBI 3aTPyAHEHUH 00y4aeMoro
B IIpoliecce 00YUYEHUs U 3aHECTH PE3YJbTAThl B AJIEKTPOHHYIO 3a4eTHYI0 KHHKKY (D3K).
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3.4.Cmpykmypa cpedbl aeémomMamu3upoeaHHoO20 o6y4YyeHUs
co ceolicmeamMu adanmayuu Ha OCHO8e KO2HUMUEBHbLIX Moderieli

Wundopmarnmonnas cpena AJIO co coiictBamu aganTaiu Ha ocHoBe KM uHTErpHpyer

B CBOEH OCHOBE ammapaTHOE, MPOTPAMMHOE M aJITOPUTMHUYECKOE OOeCIeueHu e
IpU peanu3aluu pa3IMYHBIX KOMIOHEHTOB (KaK TeXHHYECKas CHCTeMa)
U CyOBEKTOB O0OyUYE€HHUS pa3HbIX KaTEeTrOpuil, BRIMOJHIIOIMINUX ONpeIeIeHHBI A
Hab0op GYHKIMHA B IpoIecce pemeHus 3agad (Kak coluaibHas CUCTEMA).
O6mas cTtpykrypa cucteMbl AJIO co cBoiicTBaMM ajJanTalliu Ha OCHOBE
niapameTprdeckux KM (pric. 3.4) BKTrodaeT 6 KaHaIoB 1 2 YPOBHS HH(DOPMAITMOHHOTO B3aUMOJICHCTBHS
(uccnenyroTcs npsiMas U oOpaTHas CBSA3HM MPU PACCMOTPEHUH 3aKOHOMEPHOCTEH
WH()OPMAIIMOHHOTO B3aUMOICHCTBUS CYOBEKTOB OOyYEHHS U CPEICTB OOyUCHHUS):
® [epBbIN YPOBEHb — KaHAJI MHKAICYJISIUN HHPOpPMALIUK KaK IepBOOOPA3HOI 3HAHUI
(ceMaHTHUECKass MOJIENIb COJIEPKAHUS TUCLUIUIMHBI), KaHaJ aHajJIu3a IapamMeTpoB

KM cy6bekra oOyueHus u kanai ananusa 3¢pdexrusaoctu ooyuenus (Y 030);

® BTOpPOU YPOBEHBb — KaHAJ PENpEe3eHTAMH CTPYKTYPUPOBAHHON MH(POPMALHNU
Kak arperata 3HaHui, kaHai auarHoctuku MOJICO u kanan tectupoBanus Y 030.
[Iponiecc nHGOPMAMOHHOTO B3aUMOJAEHCTBUS KaK 0OMEHa COBOKYITHOCTBIO
UH(pOpPMAIMOHHBIX (PParMEeHTOB (COOOIIEHMIT) MEX Ty CyObEKTaMU U CPEICTBAMH 00yUCHHUS
B onpenenieHHoil MOC cuctembl AJ[O siBAseTCS CYIIECTBEHHO OMOCPETOBAHHBIM —
UCTOYHUKH MH(OPMAIHH (TIPETIOIaBaTeNH, SKCIICPThI B MPEAMETHON 001aCTH U METO/IUCTHI)
B3aMMOJICHCTBYIOT ¢ MOTpeOuTEeaAIMU HHPOpManuu (a0UTYPHEHTHI B 00yJYaeMbie)
HOCPEICTBOM MCIOJIb30BAHUS PA3IMYHBIX alMapaTHBIX U MPOrPaMMHBIX KOMIIOHEHTOB.

Ha6op ¢ynkmmii u 3a1a49 1mMo3BOJSET BBIACTUTE onpeneiaeHHabie kommoneHTsl MOC AJ1O.

:["A,_Z[-IVII_/II-I-I/_IC:F‘;JB._TO_ _]_[AI;"I:OI_)]_[:ITBI_OT(;D_]E :[ TI'ocTb ] [ Aourypuenr ] [OquaeMLIﬁ ];
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Pucynok 3.4. CTpykTypa cucTeMbl aBTOMAaTU3UPOBAHHOTO (IUCTAHIIMOHHOTO) O0YUYCHHUS

CO CBOIICTBAMH aJallTallii Ha OCHOBE KOTHUTHUBHBIX MOJIEJIEH
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[Ipennoxennas ctpykrypa MOC cucrembr AJ1O co cBoMCTBaMH ailanTalliy HA OCHOBE
KM Bxitouaer psig KOMIOHEHTOB U KaHAJIOB MH(OPMaIIMOHHOTO 0OMeHa U o0Opa3yer
3aMKHYTBIN KOHTYP, B KOTOPOM LIMUPKYJIUPYET MH(POPMALIKS B BUJE TAHHBIX PA3IMYHOIO THIIA.
Kaxnplif u3 paccMaTpuBaeMbIX KaHaI0B MH(POPMAIIMOHHOTO B3aUMOJEHCTBH s
paccMaTpuBaeTcs o0 OTHOIIEHUIO K onpeneneHHomy komnoHeHTy MOC cuctembr AJZ10O,
BBITTOJTHSAIOMEMY Habop dhynkmwmii u 3anad: DY, BITKM, ocHoBHO# JIM 1 npuknagxoi JIM.
Kanan makancynsauuu Mojeiau TpeOyeMbIX 3HAHUN MO3BOJSET MPENoaBaTeNio
(aKcmepTy, METOAUCTY WM ncuxojory) BeecTu B bl cuctembr AJIO npenBapuTeabHO
CTPYKTYPHPOBAHHYO MH(POPMALIHIO, OTPAKALOLLLYEO COIEPHKAHKE OIPEIEIEHHOTO MPEIMETA U3y YEHHISL.
Kanan penpesenranuu nHGopManuu peairnzyeT 0TOOpaxeHue COBOKYIHOCTH
UH(POPMAITMOHHBIX (hparMeHTOB oOecrneunBaomux GopMupoBaHue 3HAHUH 00y4aeMbIX.
Kanan aumarsoctuku MOJICO obGecneunBaeT HENPEPHIBHOE MOCTYIJICHUE
anoCTEPUOPHBIX JAHHBIX ABTOMATU3MPOBAHHOI'O UCCIIEA0BAaHMS 3HaYeHnH napameTpoB BITKM.
Kanan ananmusa mapamerpoB KM mo3BossieT o6ecniednTh BO3MOXKHOCTh HAUTHU
CTaTUCTHYECKHE 3aBUCHMOCTH U BBIIBUTH 3aKOHOMEPHOCTH HA OCHOBE AIIOCTEPUOPHBIX JTAHHBIX
NOJIy4eHHBIX B X0J€ uccienoBanus napamerpoB KM, coaepxamuxcs B BITKM.
Kanai tecrupoBanust Y O30 no3BOMSET peami30BaTh TPAHCISIAIO PE3YTIHTUPYHOIIMX 3HAYCHHUIA
NOJTyYEHHBIX B MPOLIECCE aBTOMATU3UPOBAHHOM IMarHOCTUKU YPOBHSI OCTATOYHBIX 3HAHUN
KOHTHHT€HTa 00y4aeMbIX Ha OCHOBE MHTEPBAIbHOM IIKaNbl U (YHKIIMH OLEHUBAHUS
nocpeacTBoM chOpMUPOBAHHOTO HabOpa TECTOB MO U3yYaeMbIM AUCIUIIUHAM.
Cyo6sextsl MOC cuctembr AJIO nudpepeHnupyrorcs Ha ABEe KaTETrOpPUU:
MCTOYHUKH HH(POPMAIMH (THIOTOP, MPENOAABATENb M 3KCIEPT) U MOTpeduTenr nHpopMaumn
(rocTh, abuTypueHT U 00ydaeMblil) Kak arperata 3HaHHU MO0 HAOOPY AUCIUIIIINH.
OnocpenoBaHHOCTh WH(OOPMAIIMIOHHOTO B3aUMOJACHCTBUS MEXKIy CYObeKTaMU 00y4YeHUs
pa3JIMUHBIX KaTeropui, B3auMoiericTByronmx nocpeactsom cpeacts MOC cucremsr AJIO
CYILLECTBEHHO BJIMSIET HA YPOBEHb (POPMUPOBAHMSI 3HAHUI, HABBIKOB U OIbITAa 00y4aeMoro,
MIO3TOMY aKTYaJIM3UPYyeTCsl HEOOXOAMMOCTh PACCMOTPEHHS (PU3HOIOTNUECKHX, TICHXOIOTMYECKHX
Y JIMHTBUCTUYECKUX 0COOeHHOCTEN KaHasa nHpopmarpionHoro oomena B MOC cuctemst AJ1O.
Hcnonws3oBanue npeacraBieHHon cxembl opranuzanuun MOC cuctembr AJ1O onpasaaHo,
€CJIH YnCII0 00ydaeMbIX (M) CyIIeCTBEHHO MPEBOCXOAMUT YUCIIO TpernoaaBartenei (N).
Kaxxmpiii 13 npernicraineHHbIx komroHeHToB MIOC nperonaraeT pasrpaHiyeHue 1pas I0CTyTa
K MH(OpMAIK pa3HOTO BUJa CofIepyKallieiicsl B OaHKe TAHHBIX, BKIIOYAIOIIEM COBOKYTTHOCTB B/
BJ1 nonp3oBaterieii oOy4arortiei cricteMbl, b1 ¢ HarommHeHreM (KOHTEHTOM) TIO TpeIMeTaM M3ydeHus DY,
B/1 TecroB no npeameram usyduenust (YO30), BJI meronos uccienosanus (tecros) MOJICO,
BJI anoctepropHbBIX pe3ysIbTaTOB UCCIEN0BAHNUS (AMarHOCTUKU B (DOPME TECTUPOBAHUS).
Cuctema AJ1O — Heorbemnemas yacTb coBpeMmeHHOM MOC OV, uto oTpaxaercs
Ha MPOTrPaMMHOM peanu3aluy €€ KOMIOHEHTOB U opranuszanuu APM mnosb3oBarteneu,
IpHU ATOM MpPENyCMAaTPUBAIOTCA pa3IMYHbIE TEXHOJIOTHUHU JOCTYIa K €€ pecypcam:
JIOKaJIbHBIM — HEMOCPECTBEHHO U3 ceTu “‘Intranet” o6pazoBaTeiabHOro (HAyYHOTr0) LIEHTPA;
OTKPBITHIN — MMOCPEICTBOM PETHOHATIBHBIX 00pa30BaTeNIbHBIX CETe U Mo0ATbHOM ceTtu “Internet”.
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3.4.1. HasaHa4yeHue N (pyHKLMMN afanTUBHOIO 3JIEKTPOHHOro y4yebHuUKa

AnarmmuBHeIi DY BeicTynaeT HernocpeacTBeHHO komrioneHToM MOC cuctembl AJ1O u peamizyer

WH/IMBU/TyaJIbHO-OPUEHTUPOBAHHYIO MOJIENb 00YYeHHUs TIOCPEICTBOM MPOIIECCOpa aIalTHBHOM
penpeseHTanuu HHGOpMaMOHHBIX (parMeHToB, onepupyromero Ha ocHose BITKM.

CoxpaHeHHE U H3JICUCHHUE MPEABAPUTEIILHO CTPYKTYPUPOBAHHON MH(pOpMaIU 1

B aJJaliITUBHOM cpeacTBe oOyuenus (DY) peannzoBaHo nocpeactsoMm b/l mo3Bomstomnieit
MCTOJIb30BATh CEMAHTHUYECKYIO MOJIEJIb MPEACTABICHUS COAEPKAHUS JUCIUTIIIUHBI.
OO6mue xapakKTepUCTUKU U TpeOOBaHUA K COBpEeMEeHHOMY DY BKIIOUYAIOT!

1. HeoOxomuMo oOGecnieunTh BO3MOXKHOCTD MPEJACTABICHUS KaXA0r0 HH()OPMAIMOHHOTO

(hparmMeHTa pazIMYHBIM CIIOCOOOM: TEKCT, TAaOJIHMIIA, CTATHYECKOE TpadidecKoe N300paKeHne
(mmockast cxema uiu 00bEMHAsI CXeMa) U JUHAMHYECKOE rpaduueckoe n300pakeHHE.

2. Peanuzaius MakcMManbHOW MHAMBUAYaABLHON OpHEHTAlMK U ananrtaimu mnporecca AJ1O
K COCTOSTHHIO 00y4daeMoro (CyObekTa 00ydeHus) qocturaetes 3a cueT yuera Y030 u MOJICO.

3. Pa3zpaboTka anroputTMudeckoro obecrneueHus 1 NTporpaMMHON peanuzanuu DY

C LEJIbI0 BOBMOXHOCTU JJOCTHKEHHUSA U MpEBbIIIeHUs 3a1aHHoro Y O30 conocTaBUMOro

C JIOCTUTHYTHIM TIOCPEZICTBOM HCIIONb30BAHMSI TPAAMIIMOHHBIX TEXHOJIOIMH (JISKLIMS U CEMUHAD).

4. Jlnsg moATOTOBKHU W HamoJHEHUs DY colepKaHUEM MO AUCHUNINHE TpeOyeTcs

NPEIBAPUTENIBLHO CTPYKTYPHPOBATh MMEFOLIYHOCS MH(OPMALMEO HA OCHOBE OIPEIEIICHHON MOJIENH
TIpE/ICTaBJICHUS 3HAHHH (CTPYKTYpPHUPOBAHHBIX JAHHBIX ) HCIIOJIB3yEeMOM B apXUTEKType DY,
peasyrolLiyto ruOKuii 1octyr K b/] ¢ HaronHeHreM (KOHTEHTOM) 110 MPeAMETaM U3yYeHHSI.

5. Jns manonuenust DY copep:kaHUEM TEOPETUUYECKOIro Kypca JEKIHi ero HeoOX0uMo
TpaHchOPMHUPOBATH I XPAaHEHUS TAHHBIX HA 3JIEKTPOHHOM HOCUTeNe MHGOpMaIIUH,
KOTOPBIA BINOCIEACTBUU MOXHO INpakTuuecku ucnonas3zoBat B MOC AJ1O,

a TaKoKe OBICTPO pacreyaTaTh ero COJEPIKaHne, UTo SIBISIETCS YAOOHBIM IS TMHAMUYECKA
W3MEHSIIOITMXCS TUCHUTUTNH, HaJl KOTOPBIMU Pa0OTaeT KOJUIEKTUB aBTOPOB (CIICIIUATIUCTOB).

6. Ha mmmoctpanusx B DY, oTpayKarouMx CIOXKHBIE MOJIENH, TIPOIIECCHI WK YCTPOMCTBA,
HEOOXOJIUMO MPENyCMOTPETh BO3MOKHOCTh M3MEHEHHUsI MaciiTaba pacCMOTpEHUs,

MTHOBEHHO BCIUIBIBAIOIINE TOJICKA3KH, MOSBIISIONIMECS WM MCUE3aI0NUe CHHXPOHHO

C IBMDKEHHUEM Kypcopa MO0 OTACIbHBIM 3JICMEHTaM KapThl, IJIaHa, CXEMbI, YepTexk a
cOOpKH U3JIeNHs, yJIbTa YIPABICHUS 00BEKTOM, SJIEMEHTA CUCTEMBI U JPYToTO.

7. PaccMoTpeHHE CIIOXKHBIX 00bEKTOB B DY TpeOyeT UCIOIb30BaTh MHOTOOKOHHBIN

uHTepdeiic, Korga Kaxaoe Nocilenyouee HaxKaTue KHOMKU MOJb30BaTeIeM
WHUIIMUPYET OTKPBITHE HOBOTO OKHA COJEPIKALIETO CBA3aHHYIO MHPOpPMAIUIO:
0a30BOE OKHO — OOIIMIA ITIAH 3/IAHKSE, TIEPBIYHOE MPOMBBOIHOE OKHO — IUTAH KOMHATHI HJTH €€ TIAHOpaMa,;
BTOPHYHOE MTPOU3BOJHOE OKHO — JIOTIOJTHUTENbHAS HH(POPMALIUS U TIOCIIEAYIOIINE OKHA.

8. DY tpebdyetcst CHAOUTH CIIOBapEM C MEPEUYHEM KITFOUEBBIX TEPMHHOB U OTIPE/ICIICHUM,
andaBUTHBIM yKa3zaTeJaeM, TOMCKOBOU MOJCUCTEMON IO COBOKYITHOCTH UHAEKCOB,

a oToOpa)xaeMblii B ero OKHax WHTepdelica TEKCT HOJKEH COMPOBOXKIATHCS

MHOTOYHCIICHHBIMU TIEPEKPECTHBIME CCHUTKAMH, TIO3BOJISTFOIIIMMH OOJIETYUTh HABUTAITUIO

M0 CTPYKTYpPE Kypca M COKpAaTUTh BpEeMs MOUCKA HEOOXOIUMOU UH(POPpPMAIIUH.
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OTAMYUTENBEHBIMU OCOOEHHOCTSIMH pa3pabOTaHHOTO aJanTUBHOTO DY BBICTYMAOT!

1. OcobenHocTH peanusaluu apXUTEKTYphl aAanTUBHOTO DY (cpencTBa oOyueHus):

apxutekTypa DY BKIIFOUYAET psiji ypOBHEN: HHTEp(ENCHBIN — 00eCTIeYMBaET B3aMMO/IENCTBIE
Pa3MMYHBIX KaTeropuid MOJb30BaTesiel B pa3HbIX peskiMax (DyHKIMOHMPOBAHKS IPOrPaMMBI;
sIpa — HAOOp TIPOIIEYP Y ATOPUTMOB, PEATTHBYIOIIMX YIIPaBICHHE U 00pabOTKy TaHHBIX,
a Tak)Xe COOBITUM MHULIMUPOBAHHBIX KOHEUHBIM MOJIb30BAaTENEM U CUCTEMOM;
JOCTyTa K JAaHHBIM — COAEPKUT MPOTPAMMHBIN MeXaHu3M 00pabOTKHU 3alpOCOB
JUTSI TIOMCKA, COXPAHEHUS U YAAJICHUS COACPKMMOT0 HH(POPMAITMOHHBIX ToJiei B B/I;

MOJ/JIEpKKa ayTeHTU(UKAIIMN KOHEYHBIX TMOJIb30BATEEH pa3IMUHbIX KaTErOpui,
PEruCTpaIy HOBBIX ¥ MOIM(DMKAIMH JINYHBIX TAHHBIX CYILECTBYIOIINX MOJIb30BATEIIEH,
DV onepupyer Ha OCHOBE MpoIleccopa aAanTUBHOM perpe3eHTali HHHOPMAIIMOHHBIX
dparmentoB yuntsiBas MOJICO copepkamuecs B BIIKM, BeicTynaeT KOMIIOHEHTOM
pa3pabOTaHHOTO KOMIUIEKCA MPOrpamMM JJis aBTOMAaTH3alluu 3a7a4 UCCIeI0BAHUS
NOC AJIO u peann3oBaH ¢ UCHOJIB30BaHUEM O0BEKTHO-OPUEHTHPOBAHHOTO ITOIX0/Ia
B uHTerpupoBanHor RAD-cpene nporpamvupoanmst Borland C++ Builder (u ASP.NET);
apxurekrypa JY o0ecreunBaeT NOTEHIMATEHYIO BO3MOYKHOCTD €ro (DYHKIIMOHUPOBAHKS
COTrJIacOBaHHO ¢ JIM, 4TO MO3BOJISET BBISIBUTH CJIOKHBIE I U3YUEHUS pa3eibl
JMCIMIUTAHBI TOCPEICTBOM MPOMEKYTOYHOTO ¥ UTOroBOro KOHTpostst U otieHku Y O30,
peanuzyst 0OpaTHYIO CBSI3b IPENOIABATENSI C 00y4aeMbIM JUISl CHATHSL HEOTIPE/IENIEHHOCTEN
B ClIyyae BOSHMKHOBEHUS 3aTpyAHEHUH (OILIMOO0K) Ha MpoTskeHuu Beero nukia AJ1O.

2. TpeboBanws K HH(OPMAIIIH, OTPAKAIOIIEH COIEPYKaHUE TIPEIMETa N3yYeHHUs (IUCIATITAHD):

BO3MOYXHO COXpaHEHHE MH(POPMAIIUU PA3TUIHOTO THIMA MO MPEAMETY M3yUeHUSs :
TEeKCT, Tabnuia, rpaguyueckoe n300pakeHnue, ayIuo- U BUICO-TIOTOK JaHHBIX
WH(pOpMaIIHIO MO OMpPEIeIEHHON AUCIUIUITMHE WK Y4eOHOMY KypCy HE0OXOIUMO
ri1y00KO CTPYKTYpPUPOBATh U MPEACTABUTH B BUJIE MHOXECTBA 3aKOHYEHHBIX
MH(OPMALIMOHHBIX (PParMEHTOB, BKITFOUAFOIIIHX PSiT HOBBIX MOHSITHI (JI00ABISIFOTCS B IIEPEUCHD);
Heo0xoauMo o0ecneyuTh nNoA00p MOJAEIU NMPEACTaBIECHUS 3HAHUI C yUeTOM
MIOCJIEYIOIIETO CTPYKTYPUPOBAHHUS M UCTIONH30BaHMS MH(DOpMAIIUH IO AUCIUTUIAHE.

3. OcoOGeHHOCTH 0TOOpakeHUsI TTOCIE0BATEILHOCTU HH(OOPMAITMOHHBIX (DParMeHTOB:

nojAepkKKa CMEHbI criocoba npejacTaBieHus HHPOPMAIIMOHHBIX (pparMeHTos,
OTPaXKAOIIHX CO/CPKaHNE TUCIUIUIMHBI (TEKCT, TUIOCKas cxeMa, 00beMHas cxema,
TabnnIa, aymo-, BUACO-MOTOK, aKTHBHBIC rpad)UueCKHUE SJIEMEHTHI U JAPYTHE);
npeabsiBieHNe HHPOPMAILMK Pa3HOTO THIA C pa3/JeieHuEeM BO BPEMEHU —
0TOOpaskeHHE CoIepKaHusI HH(POPMALIMOHHOTO (hparMeHTa OIPEIEIEHHBIM CIIOCOOOM
aJIeKBaTHO OCOOEHHOCTSIM BOCHPUSITHS M 00pabOTKH MH(pOPMAIMU CyObeKTa 00yUYEeHHS;
BO3MOJKHOCTb pernpe3eHTanuu nHpopManuu 0e3 pa3aeaeHuss BO BpeMEHH —
KOMOMHHPOBAHHOE OTOOpaykeHrne MH(POPMAIIMOHHBIX ()parMEHTOB MPEACTABICHHBIX
pPa3NUYIHBIM CIIOCOOOM /ISl MOBBIMICHUSI YPOBHS BOCIIPUATHS HHPOPMAILINH,
npeaBapuTeSbHAs YCTAHOBKA MapaMeTPOB aJITOPUTMOB M OMpPEICICHUE
TMOCIIEIOBATENTHHOCTH OTOOpasKeHUsI MTHYOPMAIMOHHBIX ()parMEHTOB PA3IMIHOTO THUIIA.



80

4. TIporpamMmHas peanusanus OV npeaycMaTpuBaeT HaOOp pa3IMYHbIX QYHKIHI:

NOJ/IepKKa OBICTPOM ayTeHTU(UKAIMK T0JIb30BaTEIeH Pa3IMUHBIX KaTeTOpUid
(rocth, abUTypUEHT, 00y4aeMbIid, aBTOp Kypca, THIOTOP U aJMUHHUCTPATOP);
BO3MO>KHOCTB 3arpy3KH JUYHBIX JaHHBIX 00yyaeMoro, BkiItoyas napamerpsl KM
PETYUPYIOIIME CIIOCO0 U MapaMeTpbl 0TOOpaKeHHsI HH()OPMAIIMOHHBIX ()parMeHTOB
aJIeKBaTHO MHIUBHUYyaJIbHBIM 0coOeHHOCTsIM oO0ydaemoro (MOJICO u YO30);
MaKCUMAaTbHAsI THOKOCTH TP BBOJIE TPEIBAPUTENHHO CTPYKTYPUPOBAHHOM MH(OpMALHH,
OTpaXkarollel CoJepIKaHKue MpeaMeTa U3yueHus (IUCIUIUIMHBI) 32 CYET JOCTYITHOTO
B peKUME aIMUHUCTPUPOBAHUS KOHCTPYKTOpa 0TOOpakaeMoro KOHTeHTa DY
TOICP’KUBAET MHTETPALIMIO C KOMIIOHEHTAMH PEATH3YFOIIMMH JIA00PATOPHBINA MPAKTUKyM
U 3aJlauHUK, oOecrneyuBas MakcuMalbHbIi 3@ ekt Bocnpusarusa B xoae AJLO.

5. Oco0OeHHOCTH peanu3aluy 1 UCIoIb30BaHus nHTepdeiica DY (cpeacta oOydeHus):

MHOTOSI3bIKOBAS TIOIAICPYKKA OTOOpaskeHUs UICHTU(HUKATOPOB AJIEMEHTOB MHTEpderica
C MOTEHI[UATBHON BO3MOXKHOCTHIO TOOABJICHUS U YIaJICHUS A3BIKOBBIX CIIOBAPEH;
peaym3yercsi 0TOOpakKeHHE BCIUTBIBAIOIINX MOACKA30K (OOBSICHEHHIT) HEOCPEICTBEHHO
IIPH 3aITyCKE W BBITIOJTHCHUHU TI0JTb30BaTeNIeM HEKOPPEKTHBIX ACHCTBUN U OTIEpaIlni;
TUHaMHUYeCcKue GOpPMBI ISl KaXKJOTO U3 pEKUMOB GYHKIIMOHUPOBaHUS DY
Kaxas (hopma uHTEpdEiica MporpaMMbl CETMEHTUPOBAHA HA PA3HOPOIHBIC TPYTIITHI,
B KOTOPBIX PacIOIOAKEHBI AJIEMEHTHI, BHITIOJIHSIOLIHE ONpe/IeieHHbIN Ha0op QyHKINH;
HaJU4Yue 3JIEMEHTOB HAaBUTAILIMH, TTO3BOJISIONINX MEPEKII0YATh PEKUMBI pabOThI
Y BBIOUPATH 151 IPOCMOTpPA JUCIUILINHY, pa3/eil, MOIyJIb, aparpad Wiv CTpaHuUILy.

6. OcoOeHHOCTH peanu3anuu peKuMoB GyHKIIMOHUpoBaHus DY (cpeacTBa oOydeHus):

PEXKUM aJIMUHUCTPUPOBAHUS TIO3BOJISIET BHOCUTH MEPEUEHB TPYII MOJIH30BATEICH,
MOJAHQPUIIUPOBATH UX MAPAMETPHI K COXPAHATh CTPYKTYPHPOBAHHBIN MaTepua,
PEXKUM aIalITUBHOTO O0YUYEHHUS TTO3BOJISIET 00ECIIEUUTh aIANITHBHYIO T€HE PAIUIO
nHpopmaoHHbIX GparmeHToB anaekBatHo MOJICO (mapametpst BITKM) u YO30.

7. Peanmzauus xpaHeHus U u3BinedeHus napopmamnuu B DY (cpeactBe oOyueHus):

CeMaHTHYECKasi MOJEb COXPAHEHHUS M M3BJICUEHUS] HHPOPMAIINU TTO3BOISET
o0ecrnevyuTh HAMOJHEHUE KOHTEeHTa DY U 00ecneuuTh Mociae 0BaTeIbHOE
oTtoOpaxkeHue Habopa MHPOPMALMOHHBIX (PPAarMEHTOB PA3TMYHBIMH CIIOCOOAMU
(TexcT, TabuIla, TUTOCKas cxema, 00beMHas CXeMa, ayIH0-TIOTOK M BUIECO-TIOTOK);

HETIOCPEICTBEHHOE COXPAHEHHE U M3BJICYEHHE JJAHHBIX HH(POPMAIIMOHHBIX (PparMeHToB,
coJiepyKalxcs B MH(PopMAaIMOHHBIX TIOJsIX (popM uHTEpderica mporpaMMbl OCYILECTRIIETCS
B pasnuuHbie B/, onepupyromnme Ha OCHOBE PEIISIIUOHHONW MOJEIN JTaHHBIX:
BJ1 yuersbix 3armicei nons3oaresielt, b/l ¢ HaronmHeHneM (KOHTEHTOM) TI0 TIpe/IMETaM M3y UeHIS,
B/] TectoB no npeameram uzydenusi, bJ[ trecro (Mmeronos uccnenosanus) MOJICO,
b1 HeakTHBHBIX TIONB30BaTeNEl U pe3epBHast b1 cucteMbl aBTOMaTH3MPOBAHHOTO 00y YCHUS,

B/1 nomeprkrBaeT HEeCKOIIBKO (hopMAaTOB M pea3oBaHa Ha ocHose “Paradox for Windows™
u “MS SQL Server”, a (MHKpO-)porpaMMHOE OKPYKEHHUE U Cpely €€ HCIOTHEHHUS
obecrieunBaeT oneparronHas cucrema “MS Windows 2000 / XP / Vista/8.1 /107,
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3.4.2. HazHauyeHne n (pyHKLUUN OCHOBHOIro JMarHOCTUYECKOro moayns
Monutopusr o0y4deHust (Ha pacCTOSHUM) KaK YTIPaB/IsIEMOro TEXHOIOTMYECKOTo Mporiecca
obecrieunBaronero (OpMUPOBAHUE 3HAHUN KOHTHHI€HTa 00y4aeMbIX TpeOyeT peanu3aiyu
TeKkylen 1 uToropoit oueHkn Y O30 nocpenctBoM JIM 1 KOHTPOJIUPYIOIIMX IPOTrPaMM.
OcHOBHbIE XapaKTEepUCTUKHU U TpeOOBaHUS K coBpeMeHHOMY JIM BKiIOUaroT:

1. B03MOXHOCTH HCIOJIB30BaHUS MH(GOPMAIIUK PA3TIMYHOTO TUMA (TEKCT, IMI0CKA T
U 00beMHAs cXeMa, CTATHYECKOE M JUHAMHYECKOE rpauuecKoe n3oopakeHue)
pY OTOOPAKEHUH COZIEPKaHMS Ka)10r0 BOIPOCA M BAPHAHTOB OTBETA UCIIBITYEMOMY.

2. Pa3zpaboTtka nporpaMMmHoO# peanusanuu JM Ha OCHOBE HHHOBAlIMOHHBIX AJITOPUTMOB,
o0ecrneurBaroIuX pa3inyHble CTPATErnd OTOOPAKEHHS TECTOBBIX 3a/IaHUM U CO3JJaHKe
METO/IOB 00OpabOTKH OTBETOB UCTILITYEMOTO Ha OCHOBE PA3TUYHBIX KA U (DYHKLIMI OLICHUBAHKS,
HETOCPEACTBEHHO 00ECTIEUHBAIOIINX MAKCUMAIbHO BO3MOXKHYIO TOYHOCTh oLieHKH Y O30.

3. Peanusamus HOBBIX aJTOPUTMOB B OCHOBE CPEJICTB MOHUTOPUHTA U 00pabOTKHU
arnoCTEPUOPHBIX PE3YJIbTATOB TECTUPOBAHMS HAKOIJIEHHBIX HA MPOTSHKEHUH HECKOJIBKUX JIET.

4. OO6ecnieyeHHE CTPYKTYPUPOBAHUS JIEMEHTOB TECTOBOTO 3aJlaHUsl HA OCHOBE OJHOM
U3 MOJIeJIeH MPEeACTaBICHUS JaHHBIX (3HAHUN) JJIsI ONTUMH3AIUU XpaHeHus B b/,
BpeMeHHU (OPMUPOBAHUS NIEPEYHSI BOPOCOB M YCTAHOBKH 3HAYCHHUH MX MapaMeTpOB
(KOJTMYECTBO BO3MOXKHBIX BAPUAHTOB OTBETA, TUIl CEJIEKTOPA MPABUIIBHOIO BapUAHTA OTBETA,
WHTEPBaJ BPEMCHH Ha BBIPaOOTKY NMPAaBHJIILHOTO OTBETA U JIPYTHE MapaMeTphl).

5. Peanu3anust HeNpepbIBHOW PErUCTPaLU JAHHBIX, OTPAXKAIOUIUX OTBETHI UCIIBITYEMOIO
U 0TOOpaXkaeMble BOIIPOCHI, TEHEPUPYEMBbIE AITOPUTMOM (popmupoBanus 3aganuii JIM

C MOANEPXKOM GYHKIMU aBTOMAaTUYECKOTO Moadopa nmepeyHss BOIPOCOB

C YUYETOM HECKOJbKHUX BaAapMaHTOB OoTBeTa ucnsityemoro u Y030,

a TakXe MOJJIEPKKA UX COXpPaHEHHUS Ha AJEKTPOHHOM HOcHUTelle HHPopMaLuu

U BBIBOJA HA MeYaTh NPU HEOOXOJUMOCTHU A1 KOHEYHOTO MOJb30BATEIA.

6. Ilognmepkka BO3MOXXHOCTH HaBUTAIlMM U MacIlITaOUpOBaHUS OTOOpax)aeMbIX
rpau4ecKux 3JIEMEHTOB COMPOBOMKAAOIINX (POPMYITUPOBKY BOIMPOCOB TECTOBBIX 33 JaHUIA,

a Takxe peanu3anusa QYHKIHH OTOOpaXeHUS OO0BSACHEHHS COAEpIKalero
KOPPEKTHBII OTBET HA BOIPOC (C KOMMEHTApHSIMH B CITydae HEBEPHOTO OTBETA HCITBITYEMOTO).

7. Obecneuenue Bo3MOKHOCTU M (yHKUIMU MEpPEKITIOUYESHUS MEXKIY BONPOCAMU
B TEUCHHUE OTBEJACHHOTO MHTEPBaJia BPEMEHHU Ha BHIPAOOTKY OTBETOB UCIIBITYEMBIM.

8. B03MOXHOCTB MPUHYIUTEIHFHOTO OTPAHUYCHHS UHTEPBAIA BpEMEHH (33aeTcs 3apaHee),
HEMOCPEACTBEHHO OTBEJICHHOIO Ha BECh IIMKJI aBTOMATU3UPOBaHHOM tuarHoctuku Y O30

¥ (WIK) Ha BBIPAOOTKY OTBETA, KOTOPBIi JTAETCSl HCTILITYEMbBIM Ha KaXK/IbIi BOIIPOC B OT/IETBHOCTH.

9. Peanuzanusi coxpaHeHUs MapaMeTpoB cTaTyca ucnbityemoro B bBJ[, BO3MOXHOCTD
KOMITOHOBKH arlOCTEpHOPHBIX TAHHBIX M CO3/IaHUs BBIOOPOK IS TOCIIETYIOIIEr0 aHaIn3a.
[Monnepxka IM BO3MOKHOCTH OTOOpaKEHHS IEpeyHsl JUCHUILIINH, Pa3IesioB, MOJTyJICH,
naparpadoB 1 uHGOPMAIMOHHBIX (PparMeHTOB AUCIUIUIMHBI ¢ HU3KOM oneHkoi Y O30,
TIOJIJICXKAIIMX TIOBTOPHOMY (JIOTIOJTHUTEIEHOMY) U3yUYEHHIO 00yJaeMbIM (CYOBEKTOM 00YYEHHs),
a TaKke obecrieueHue ObICTPOTo Mepexo/ia K UX COAEPIKaHUI0 OCPEACTBOM UCIIOIB30BAHMUS
CHCTEMBI CChUIOK OTHOCHTEITHHO CEMAHTUYECKOM MOJIENT COZIEPKaHMS MPEMETA U3y4eHHsI B OCHOBE DY .
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K 0CHOBHBIM OTIMYUTEIBHBIM XapaKTCPHUCTUKaM OCHOBHOI'O I[M clIeayeT OTHECTH.

1. UnTepdeiic ocaoBHoro JIM pa3paboTraH ¢ y4eToM MHOTOS3BIKOBOW O JJEPKKHU

KaK Ha YpOBHE UACHTH(PUKATOPOB 3JIEMEHTOB MHTEp(eiica, TaK U Ha YPOBHE COJCPIKAHUS

OTO6pa)KaeMLIX BOIIPOCOB U OTBCTOB, 4 TAKIKXC MMCCT BCIJIBIBAIOMINUC ITOJCKA3KH.

JIM npenycmaTpuBaeT ayTeHTU(QUKALUIO MOJIb30BaTENEH Pa3IuYHbIX KaTEropui,

BBIMOJHSIOMUX pa3MyHble 3a1aud U QYHKIUHU NpU paboTe ¢ OCHOBHBIM J[M.

OcHoBHoit JIM onepupyeT B HECKOJIBKUX peKUMaXxX (BbIOMPAIOTCS MOJIb30BATEIEM):

PEKHM aIMAHUCTPUPOBAHKS — [O3BOJIIET O0ECTIEYUTh KOHCTPYHPOBAHKE BOIIPOC-OTBETHBIX
CTPYKTYp TECTOBBIX 3aJ[aHUH, 33/1aTh IapaMETPbl OTOOPAXKEHUS KaXJI0T0 BOIIPOCA,
HACTPOUTh MHTEPBAJIBHYIO MKy U (PYHKIIUIO OLIEHUBAHUS OTBETOB UCIIBITYEMOTO,
BBECTH U MOAM(PUIMPOBATH MEPEUEHb TPy U JTUYHBIX JAHHBIX HCIIBITYEMBIX,
a TaKXe€ IpOoaHaAJIM3UPOBATh AlIOCTEPUOPHBIE JaHHble TecTupoBaHus Y O30;
PEXUM MarHOCTUKU — pealu3yeT aBTOMaTU3UpoBaHHOE TecTupoBaHue Y O30
U popMHUpOBaHUE CTAaTyCca UCHBITYeMOro (CyOobekTa 00yyeHHUs ), BKIIOUAIOIIETO
KOJINYECTBO MPABUIbHBIX U HEMPABWIBHBIX OTBETOB, CYMMYy HaOpaHHBIX 0OaJljIoB,
YO30 m3MepeHHbIH M0 pazTIHbIM IIKajIaM, 00SCTICYMBAOIM TPYOYIO M TOYHYIO OIICHKY.

KoHcTpyKkTOp TECTOBBIX 3a/1aHUil aBTOMAaTU3UPYET TEXHOJIIOTMYECKHUI MPOILIECC CO3TaHMUS

BOIIPOC-OTBETHBIX CTPYKTYP U MO3BOJISIET MOU(DUITMPOBATH Psifl TAPAMETPOB AUATHOCTUKH:

KOJIMYECTBO BAPUAHTOB OTBETA HA KKJIBIN BOIIPOC B COCTAaBE TECTA (METO/Ia MCCIICIOBAHMS);
THII CEJICKTOPa OTBETA Ha BOIPOC — OJTHO3HAYHBIHN BBIOOP (1 mpaBriibHbI 13 N BO3MOKHBIX)
uiau MHOTo3HauHbIM (M mpaBuiibHBIX OTBETOB U3 N MOTEHIIMATBHO BO3MOXKHBIX);

THI BapuaHTa OTBETA: (UKCUPOBAHHBINA OTBET — UCIBITYEMbII BBIOMpPAET OJUH
MWW HECKOJhKO BAPHMAHTOB OTBETA M3 NMPEAYCTAHOBJICHHOTO MEPEUHS
OTKPBITHIN (CBOOOHBII OTBET) — BBOIUTCS UCIIBITYEMbIM (KOHCYHBIM ITOJIb30BATEIICM)
MOCPEACTBOM KJIAaBUATYPHl B CHEIHAILHOE IyCTO€ HHPOPMAIIMOHHOE TOJIE;
aCCOLIMAaTUBHBIA OTBET — JJOCTUTAETCS 32 CUET YCTAHOBKHU MPHUHAJIEHKHOCTH
KaXXJ0T0 3JieMeHTa (0TBETa) U3 OJHOTO0 cTOJ0ma (MepeUYHs OTBECTOR)
PJIEMEHTY PAaCHOJOXKEHHOTO B APYroM cTonOIe (mepedyHe OTBETOB);
BHJT MH(GOPMAIIHH, UCTIOJIB3yeMOl B (JOPMYITUPOBKaX BOIIPOCA U TIEPEUHS OTBETOB:
TEKCTOBBIN — COJIEPXKUT (DOPMYJIUPOBKH B BUIE TEKCTA (TEKCTOJIOTUIECKOE COJICPYKAHKE);
rpaduYecKuii — COIEPKUT CTATUUECKUE U TMHAMHYECKHE rpaduuecKue 371€MEHThI
U ay/MO-BU3yaTbHBIN — IPETyCMATPHBACT BOCIIPOM3BE/ICHUE Ay MO~ WITH BUZIEO-TIOTOKA ((paiina);
HaJIMYKE MOJICUCTEMbI OOBSICHEHHS — MO3BOJISIET OTOOpaXkaTh 00y4aeMOMY TOSICHEHHS
K OIpeIeTICHHBIM BOTIPOCaM B ciTydae BEIOOpa HEBEPHOTO BapUaHTa OTBETA HA BOIIPOC;

BCIUIBIBAIOIINE TIOICKA3KN — 00ECTIEUMBAIOT OTOOpaKEHHE KOMMEHTapHEeB O Ha3HAYEHUU
aneMeHTOB uHTepdeiica JIM u BOZHUKAIOMUX OMUOKAX MPU BHIMOIHEHUU
MIOJIB30BATENEM HEKOPPEKTHBIX OMEpPAlMil WU MOCIEI0BATEIbHOCTH IEHCTBUN.

[Ipoueaypa TecTHpPOBaHHS C HCIOJb30BaHHEM OCHOBHOTO JIM peanusyercs

MOCPEJICTBOM MCHOJIb30BaHUs HA0Opa TECTOBBIX 3aJaHUi U anropuT™oB olieHKH Y O30,

KOTOpbIE peaT30BaHbI HA OIPEIENICHHOM SI3bIKE TIPOrpaMMHUPOBaHUS U A depeHIIpyOTCsS

B 3aBUCUMOCTH OT Ha0oOpa MCMOJIb3yEMBbIX MapaMeTpoOB (KPUTEPHUEB OLICHKH).
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3.4.3. HazHayeHne u PyHKLUMM NPUKNAZHOIo AMarHocTUYeckoro moayns
[Mpuknamgnoit IM obGecneunBaeT aBTOMaTU3UpOBaHHYI0 nuarHoctuky MOJICO
HOCPEACTBOM HCTIOIb30BAaHMS HAO0Opa CIIeHMATN3UPOBAHHBIX METOJIOB, TIO3BOJISIFOLIUX BBISIBUTD
bu3roNIorYecKre, NCUXOIOTMYECKHIE U IMHMBUCTUYECKHE OCOOEHHOCTH KOHTUHTEHTa 00Y4aeMBbIX.
K OCHOBHBIM OTJIMYHUTEIBbHBIM XapaKTEPUCTUKAM MpuUKIagHoro JIM oTHocsATCS:
1. UnaTtepdeiic npuknagnoro IM ananoruueH uutepdeiicy ocaoBuoro M —
NOJJIEP>KMBAET HECKOJIBKO SI3BIKOB, 0OecrneunBasi BBIOOp M3 UMEIOLIETOCs MepeyHs,
no0OaBleHUE UJIN yAaleHUue SI3bIKOB U COOTBETCTBYIOUIUX UM CJIOBapeu:

e qpolenypa ayTeHTHU(PHUKALMH [10JIb30BaTENEH MTpelycCMaTpUBaeT J0OaBICHUE HOBBIX

U PErHCTPALMIO B CUCTEME CYIIECTBYIOIIMX MOJIb30BATEIEH Pa3IMYHBIX KATETOPUH.

2. Tlpuknanuoi JIM GyHKIUOHUPYET B HECKOJBKUX Pa3JIMYHBIX pEKUMaX:
® DPEXUM aJMUHUCTPUPOBAHUS — MO3BOJISIET HEMOCPEICTBEHHO 00ECIEUYUTh
KOHCTPYHMPOBaHUE BONPOC-OTBETHBIX CTPYKTYpP TE€CTOBBIX 3aJaHHUII,
3a/JaTh nmapaMeTpbl OTOOpa’Xe€HU KaxJ0ro Bonpoca (3agaHus),
HACTPOUTHh MHTEPBAJbHYIO MIKaNy U QYHKIHIO OLEHUBAHUS HCIBITYEMBIX,
BBECTH U MOAUDUIIUPOBATH IEPEUCHb IPYII U JUYHBIX JTAHHBIX UCTIBITYEMBIX,

a TaKXe NpOoaHaJIU3UpPOBaTh AIOCTEPUOPHBIE NaHHBIE TecTUpoBanus YO30;

®  POKHUM IMArHOCTUKH — pearsyer TectrpoBanre Y O30 u (hopMHUpOBaHKE CTaTyca HCIBITYEMOTO,
BKJIFOYAIONIETO KOJMYECTBO (HE)IIPaBUIILHBIX OTBETOB, CYMMY HaOpaHHBIX 0aJIJIOB,

Y O30 13MepeHHbIi [0 pa3TMYHbIM ILIKaIaM, 00ECTIEUHBAOLIMM IPyOyIO U TOUHYIO OLICHKY.

3. KOHCTpyKTOp TECTOBBIX 3a/1aHUI1 ABTOMATU3UPYET TEXHOJIOTUYECKUH MPOIIECC CO3aHuUs
BOIPOC-OTBETHBIX CTPYKTYP U MO3BOJISIET MOAM(DUIIMPOBATD PsiJl TAPAMETPOB TUATHOCTUKY

e J[IepECUYCHb HAUMEHOBAHUM JIOKAJIU3allUM U aJalTalui METO1a UCCIIEJOBAHHS,

e [iepeyeHb HAMMEHOBaHMI OJIOKOB BOIPOCOB (CyOTECTOB) METO1a UCCIIEI0BAHUA;

e [apaMeTpbl OTOOpa)keHHUs KaXJ0ro BoIpoca (3JIEMEHTAPHOTO 3aJaHus);

o Ttun uHbopMaIllUK coJiepKalieics B GopMyIUpPOBKE Bompoca (3agaHus);

O mapaMeTpbl oToOpaxeHus rpaduku (mepea Uil CHHXPOHHO C BOMIPOCOM);

o BUJI MHPOPMAIIMH, UCTIONIB3yeMOH B (hOPMYIHPOBKAX BOMPOCA U MEPEUHs OTBETOB:
TEKCTOBBIN; rpaduueckuil; ayuo-BU3yalbHblil; CMEIIAHHBIA U JPYTHUE;

e [apaMeTpbl BApUAHTOB OTBETAa HA BOMPOC METOJa HcclieJoBaHus (TecTa);

O KOJHUYECTBO BAPMAHTOB OTBETA Ha BOMPOC (3aJaHKE) BXOASIIUN B CyOTECT;

TUN UHGOPMAIIUU COoJiepKalelcsi B KOHTEHTE BApUaHTOB OTBETA Ha BOIPOC;

(@]

THII BapHaHTa OTBETa: (PMKCUPOBAHHBII, OTKPBITHIH (CBOOOIHBII) 1 aCCOIMATHBHBIN;

O

croco0 0TOOpaKeHHsI BApUAHTOB OTBETA HA BOIIPOC METO/Ia UCCIICI0OBaHMS (TECTa);

O

THUII CEJICKTOpa OTBETA Ha BOMPOC — OJJHO3HAUHBIN BIOOD (1 mpaBunbHbIi 13 N
BO3MOJKHBIX ) HJIM MHOTO3HauHbIN (M mpaBuibHBIX 0TBETOB U3 N BO3MOKHBIX).

[Ipouenypa TecTUpOBAHUS C UCIIOJb30BaHUEM NpUKIagHOro M peanusyercs
MOCPEICTBOM HCIOJIb30BaHUsI HA0Opa TECTOBBIX 3aJlaHUi U anropuTMoB otleHku Y030,
KOTOPBIC PEATM30BaHbI HA OIPECTICHHOM SI3bIKE IMPOrPAMMHUPOBAHUS M TUPPEPEHITUPYIOTCS
B 3aBHCHMOCTH OT Ha0Opa UCIIOJIb3yEMbIX MapaMeTPOB (KPUTEPHEB OLICHKH UCITBITYEMOTO).
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3.4.4. HasHa4yeHue n coctaB Groka napamMmeTpnieCKnx KOrHuTUBHbIX Moaeneu
Pazpaborannsiii BIIKM nHemocpeacTtBeHHO oOecneynBaeT PyHKIIMOHUPOBAHUE
aJanTUBHOTO cpencTBa oOyueHus (DY) u BMecTe ¢ HUM pacmnojaraercs
B ocHOBe cTpyKTypbl MOC cucremsl AJ1O co cBoiicTBamu agantaiuu Ha ocHoBe BITKM.
BITIKM cnyxut ocHOBOM 1715 peanm3anuu KouTypa agantanuu B MOC cucremsr AJ1O:

e KM cyOnekra 00yueHust — MOTU(UIMPYEMBIi B IIMPUHY U TITyOHHY periepTyap NapameTpoB,
XapaKTEPU3YIOLIMX WHANBUTYATbHbIE OCOOCHHOCTH BOCIIPUSATHSI, 0OpAOOTKH M TOHUMAHUS
coaepKaHusg HHPOPMAIIMOHHBIX (parMeHToB, 0TOOpakaeMbIX 00ydaeMoMy;
e KM cpeacra o0yyeHus: — akKyMyJIMPYyEeT MHOKECTBO PA3HOPOJHBIX TapaMeTPOB
BU3yaJbHOW M 3BYKOBOUM penpe3eHTanuu MHGOpMaALUKU Pa3IUudHOTO BUJA,
npejacraBisieMoil o0ydaeMoMy (CyObeKkTy 00ydeHHs1) pa3HbIM CIIOCOO0OM
MOCPEACTBOM UCTIOJIb30BAHMS OIPEIETIEHHOIO CTUJISL C TIPEIyCTAHOBJIEHHON CKOPOCTBIO,
KOTOpBI€ OTPAXKAIOT TEXHUUYECKHE XapaKTEPUCTUKHU CpEJACTBA OOyUYeHU S

IPY UHAMBU/1YaJIbHO-OPHEHTUPOBAHHOW TeHepaluy HHPOPMAIIMOHHBIX ()parMEHTOB.
Crpykrypa obenx KM (pe)koHCTpyHnpyeTcsi TOCPEICTBOM HCIIONIb30BaHUS allTOPUTMA
dbopmupoBanus ctpyktypbl KM, Bxoasiuiero B ocHoBy TKM (mpennaraercs ganee).
[Tpu pazpabotke cTpyKkTypbl napamerpudeckort KM yuuThiBannch Hay4HbIE OCHOBBI
NICUXO(U3UOIOTHN BOCTIPUSITAN, KOTHUTUBHOM TICXOJIOTUH U TIPUKIIAJHON JTMHTBUCTHKH.
Ha6op napamerpoB KM cpenctBa 00y4eHus: MOCTOSSHHO YTOYHSIETCS HA MPOTSXKEHUU
YKU3HEHHOTO IUKJIA MPOrPaMMHON peain3aluu afantuBHoro DY (cpeacTBa 00yudeHus),
a UX 3HAYCHUs BBIOMPAIOTCS U YCTAHABIMBAIOTCS Ha OCHOBE TEXHUYECKOTO OMUCAHMUS.
[Tapametpsr KM cyObekTa 00yueHHss HEOOXOAUMO MPEABAPUTEIILHO AUATHOCTUPOBATD
nocpenactBoMm npukiagHoro [IM, BJ] koToporo comepxut 3apanee mogoOpaHHBIN
Ha0Op METOJIOB TO3BOJISOIINX UCCIIEIOBATH OCOOCHHOCTH BOCTIPHSTHS, 00paOOTKU 1 TIOHUMAHHST
OMpeeIEHHOMN MOoCIeI0BaTENbHOCTU HHGOPMAIIMOHHBIX (PparMeHTOB U3 00JacTH
(bU3MOJIOTMU CEHCOPHBIX CUCTEM, KOTHUTUBHOW MICUXOJIOTUU U MPUKIIAIHON JIMHTBUCTUKH.
O6e KM KOHUEHTpUPYIOT napaMeTphbl, XapakTepu3youe (GakTopbl, OKa3bIBaIOIINE
CYIIIECTBEHHOE BIMSHUE Ha SPPEKTUBHOCTh (POPMHUPOBAHUS 3HAHMI KOHTUHI€HTa 00y4aeMbIX
IIOCPE/ICTBOM UCIIOJIb30BaHUS CPeACTB 00ydeHus, pacnosoxkeHHbIX B ocHoBe NOC AJIO.
AnantuBHbI OV peanu3yeT MHAWBUAYaJbHO-OPUEHTUPOBaHHYIO Mojeinb AJO

U COJIEPYKUT B CBOEH OCHOBE TPOLIECCOP a/IANTHBHOM PEIpe3eHTAIHI MHPOPMAITMOHHBIX ()parMeHTOB,
BKJIIOYAIOLIUI HEMOCPEACTBEHHO JIBE MPOLEAYPbl U3BICYEHHS 3HAUCHUN MapaMeTPOB
¥ TPU YOPABISIONINX MOAYJIS 00ecTednBarommx 00paboTKy B YCTaHOBKY ONTHMAaIbHOTO
coyeTaHUusi PU3MOJIOTUUECKUX, ICUXOJOTUYECKUX U JTUHTBUCTUYECKUX MapaMeTpoB
otobpaxkenust uHpopmanuu agexksatHo MOJICO nmocpeactsom alropuTMoB U MpoLeayp.
[Tpu BBHIKIIOYCHHUH PEeXUMa aJalTHBHOTO o0ydeHus DY (cpeacTBa oOydeHUs)
3arpy3ka u o0paborka 3HaueHuid napametrpoB BIIKM He ocymecTBasieTcs,
a MPOLIECCOp AJaNTUBHON perpe3eHTalH OCIIeI0BATENFHOCTH NH()OPMALMOHHBIX ()ParMEHTOB
HCTIONB3YET 3HaYEHHsI IapaMEeTPOB OTOOPKEHHS 110 YMOTUAHHIO (TPE/IBAPUTENTHHO YCTAHARITUBAFOTCS).
BIIKM HenocpeacTBEHHO MO3BOJISET OCYLIECTBUTH KOMIUIEKCHBIM CUCTEMHBIN aHAJIN3
MH(POPMAIFIOHHOTO B3aHMMOJICHCTBISI MEX]TY PA3HOPOIHBIMU CYOBEKTAMH 1 CPEZICTBAMH OOYUCHHS,
a TaKXKe OXapaKTepr30BaTh 3 HeKTUBHOCTH (hopmupoBanus 3HaHui 00ydaembix B TOC AJIO.
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3.5. O6pabomka u useneyeHue uHghopmayuu, CmpyKmMypupoeaHue GaHHbIX

u npedcmaeneHue 3HaHuU Orisl HaroJsIHeHuUs1 SJIeKMPOHHO20 y'-l96HUKa
[1pu pa3zpaboTke aJanTUBHBIX HHTEIIEKTYaJIbHBIX CPEJICTB U CPEa O0yUEeHU S

u3BJeYeHnEe UH(POPMALIUK, CTPYKTYpUpOBaHUEe U hopMaIu3alus MoJydeHHbIX JaHHBIX

BBICTYIAET CJIOXHOM HaydyHOU mpoOiieMolt (TEOpeTHUYECKON U MPaKTUUYECKOH),

IMOCKOJIbKY MHUIIUUPYCT HOJI60p M HUCIIOJIB30BAHUC CIICHUAIIBHBIX MECTOA0B U IIPOLCAYP,

Inpeamnojiararomux MnmpakTU4CCKOC UCII0JIb30BaHUC PA3JIMYHBIX CPCACTB aBTOMATHU3alIUNU

Ha OCHOBE COBPEMEHHBIX J0CTKeHuH B 001actu UT, npuMeHsieMbIx B cepe 0Opa3oBaHusl.

Pemenune nanHoi npo6iaemMbl HHUIUUPYET aHAIN3 pa3audHbiX 3TanoB AJ1O:

1. Ha srane pa3paboTku, MOJE€pHHU3aMU U peopranuizanuu komnoHeHtos MOC

C YUCTOM HAJIHWYHUA MHHOBAOMOHHOI'O KOHTYpa agallTAllUKM HAa OCHOBC BIIKM:

BbIJICJICHUE TPEeOOBaHUM, 3a/]a4 U OTPaHUYEHUN K UH(GOPMAIUHU, UCTIONIb3YEMOU
B omnpeeneHHoM koMmoHeHTe cucteMbl AJIO Bxozsmieit B ungpactpykrypy MOC;
peopranuzanus u Mmoaudukanus apxutekTypsl koMrnoHeHToB MOC u BeieneHue
CTPYKTYpPbl HH()OPMAITMOHHBIX MOTOKOB MEXIAy MHPOPMALIMOHHBIMHU pecypcamMmu
U CpeJICTBaMH 00YUYEHHSI B OCHOBE aBTOMATU3UPOBAHHON 00Pa30BaTENbHOM CpE/bI,
MHTErpalus HOBbIX KOMIIOHEHTOB Ha OCHOBE ocoOeHHocTel apxutektypsl MOC
cucteMbl AJIO 00pa3oBaHHON CyIIECTBYIOUIMMHU Pa3HOPOJHBIMU KOMIIOHEHTAMH;
BBIJICJICHUE CYIIECTBEHHBIX HEJOCTATKOB B aJITOPUTMUUYECKOM OOECIIEYCHU U
Y IPOrpaMMHOM peanu3anuu cymectByromux komnoneHToB MOC cucremsr AJ1O;
MOJIEpHU3ALIMS aJTOPUTMOB U MPUHUIHUIIOB (DYHKIIMOHUPOBAHUS Pa3HOPOTHBIX
KOMITIOHEHTOB cucTeMbl AJIO ¢ yyeToMm BHECEHHbIX u3MeHeHui B ocuose MOC;
yCTaHOBKa 00JIacTeH TOMYyCTUMBIX 3HAUCHUM U TIPEICIIOB BapHalliy B TapameTpax
MO3BOJISIFOIINX HACTPaWBaTh aIrOPUTMbI (PYHKIIMOHUpPOBaHUS kKommoHeHToB MOC
cucteMbl AJ[O u BIUAOMUX HA TOA00P ONTUMAIIBHOTO COUYETAHUS 3HAYCHUM
napaMeTpoB Mpu reHepanuu nHopmaoHHbIX pparmentoB ageksaTHo MOJICO.

2. Ha srane kondurypuposanus agantuBHbIX cpeacts MOC A1O na ocaose BITKM:

BBIOOP ONTUMAITLHOM KOH(UTypalmu ammapatHoro odecrieueHus [I19BM u noaroropka
ONEepPAIMOHHON CUCTEMBI JJIs pealiu3aliu Cpebl IPOrPaMMHOTO OKPYKEHUs,
TO3BOJISIFOLIEH HACTpanBaTh, 3AITyCKaTh U BBIIOIHATE pazimuHble koMnoHeHTsl MOC AJ1O,
00eCTeunBaroIIUe MOAICPKKY TEXHOIOTMYECKOTO0 mpoliecca JOpMUPOBAHUS 3HAHUMH;
AHAJIN3 TEXHUYECKUX BO3MOXKHOCTEH OTOOpaKEHVS HH(POPMAIIMHU Pa3HBIMU CTIIOCO0aMuU
¥ ToA00p aKTyaJIbHOTO MHOXecTBa mapaMmeTpoB KM cpeacTBa oOydeHus;
BBOJI HAeHTU(UKATOPOB napameTpoB KM cyObekTa 00ydeHHs XapaKTepu3yroIux
NOJICO npu ucnoib30BaHUM aBTOMAaTU3UPOBAHHOTO CPEJACTBA OOyUEHU A
C DJIEeMEHTaMU amallTalluu HAa OCHOBe MHHoOBanmuoHHoro BIIKM;
pa3paboTka pyKOBOJCTBA JJIS MOJb30BaTEICH U TEXHHIECKOT O OMMUCAHUS
Ha IporpaMMHOE obecreueHue, pealul3ymiiee pa3iudabie QYHKIINHA,
cO3/JaHue MaOJIOHOB, COJCPKANMMUX MapaMeTpbl aBTOMAaTHU3HPOBAHHBIX
cpencTB oOydYeHHs JNJs Pa3JHYHBIX KAaTETrOPUH MOJNIL30BaTEICH.
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Ha srane HanonHenus b/[ pacnosokeHHBIX B OCHOBE KOMIIJIEKCA MPOTPaMM:

nojiyueHue nHpopMaIuu — npeamnojgaraetT oToop HHPOPMAIMOHHBIX PECYPCOB,
IOUCK U U3BJI€UCHUE HHOOPMAIUU U3 PA3IMYHBIX HCTOYHUKOB U HOCUTENEH;
CTPYKTYpUpPOBaHUE AAaHHBIX — BBIJICJIICHHE KITIOYEBBIX O0OBEKTOB M UX CBOMCTB,
CYIITHOCTEH M MOHITHHA, OTHOCAIIUXCS K PACCMaTPUBAEMOMY MPEIMETY U3yUCHNUS;
(dopmanu3anys Mmoy4eHHbIX METaIaHHbIX — UCTIONB30BaHUE OJTHON M3 (POPMAaTbHBIX
WM HeOopMaIbHBIX MOJICNICH MPEJACTABICHHS TaHHBIX U 3HAaHUH (METaIaHHBIX );
BBOJ] 3HaYEHUI MapaMeTPOB XapaKTEPUIYIOIINX MePEUCHb IPYIII MMOIb30BaTeNE |
pPa3IMYHBIX KAaTeTOPHUU M UX oTnuuuTenbHbsie ocodoennoctu (MOJICO);
BBOJ aKTyaJIbHOTO MHOYECTBA MapaMeTPOB XapaKTEPUYIONIUX 0COOCHHOCTH
reHepa HHPOPMAIMOHHBIX (PparMEeHTOB aJalNTUBHBIM CPEJACTBOM OOYUCHHUS
¥ OTIPE/ICIISTIOIINX BUJT IPETBSIBIIIEMON HH(DOPMAIIUH, CTUITH M CTIOCO0 €€ 0TOOPayKeHHUS.

Ha sramne npeasapurtensnoii nuarnoctuku Y O30 u MOJICO B Gpopme TeCTHpOBaHHS

MCTOJb30BaHuEe OCHOBHOTO JAM 1y ¢popMupoBaHusi BEIOOPOK BOIIPOCOB TECTa
MIOCPEACTBOM ONPEIEIEHHOTO KOHCTPYKTOpPA MOCIEA0BATEIBHOCTH BOIIPOCOB,
KaXXIbIM U3 KOTOPBIX MPEAINOIaraeT OJUH UMW HECKOJIbKO BADHAHTOB OTBETA;
noa00p mapaMeTpoB BXOAAIIMX B ONPECICHHBIN aITOPUTM TECTUPOBAHHUS,
HACTpPOWKa MKl U QYHKIUNA OlleHUBaHUs ocHOBHOTO JIM n mpuknanuoro JIM;
o100 JTOKAJIM30BAHHBIX M aJalITUPOBAHHBIX JIJIs1 HCTIOJIB30BaHUs B ONPEICTICHHOM
rOCy/apCTBE U PETMOHE CIIEHUAIbHBIX METOA0B U MeToauK uccienoBanus MOJICO
(busmosornyeckux, NCUXOJOTHUYCCKUX, JUHTBUCTUUCCKUX U APYTHX),
MO3BOJISIFOIINX PEAJM30BaATh COOP JOCTOBEPHBIX alOCTEPUOPHBIX JaHHBIX
MOCPEACTBOM NPUKIIAAHOTO JIM peanm3yroniero aBToMaTu3upOBaHHYIO JTUATHOCTUKY,

MIPOCMOTP anocTepruopHbIX AaHHbIX AMarHoctuku MOJICO u nanonnenue bITKM.

Ha srane AJIO ¢ ucnojap30BaHUEM ajanTaliid Ha OCHOBE MHHOBAIIMOHHOTO BITKM:

HACTpOIKa aJanTUBHOTO cpeacTBa oO0yueHus (DY), mpeanonararomas MpoBepKy
KOPPEKTHOCTH aKTYaTbHOT'O MHOYKECTBA ITAPaMETPOB C YUETOM HCTIONB3YEMbIX TPeOOBAHHIA
K OTOOpakeHHIO0 HH(OpMaLlMK, BBEIEHHBIX OTPAaHUYEHNUN U YCIOBUN HAa 3HAYEHUS,
XapaKTEepU3yOUIUX MAaTEMaTHYECKUE JOMYCTUMBIE IPENEIbl UX BapHALIUH;
IIPOBEpPKA CTPYKTYPHOU LIeTTOCTHOCTU b/l coneprkaiiein MHOKECTBO MPEIBAPUTEIBHO
YCTaHOBJICHHBIX HOMUHAJIbHBIX 3HaueHUI napametrpoB KM cpeacTBa oOyueHus
1 riapamerpoB KM cyOnekTa 00ydeHu st TMarHOCTUPOBAHHBIX TIOCPEICTBOM HabOpa METOIOB
Ha JTane NpeJBapUTEIbHOr0 TECTUPOBAHUS IMOCPEACTBOM NpUKIagHoro JAM;
nepsuyHas nHunuanuizanusd bIIKM 3HadueHussMu napaMeTpoB IO YMOJIYAHHUIO
B CJIy4ae OTCYTCTBHUS allpUOPHO 33/JaHHOI0 HOMHUHAJIBHOTO 3HAYEHUS OIPEIETIEHHOIO
napametpa B b/ kommiekca nporpamMm, mo3BoJIsAs peajlnu30BaTh aJlalTalHIo;
3amyck DY (cpencrtBa 00yuyeHHs) B peXUME aJalTHBHOIO 00YUYEHHUs MTO3BOJISIOIIErO
KOHTMHI€HTY 00y4aeMbIX M3Y4HTh MOCIIEI0BATEIbHOCTh MH(POPMALMOHHBIX (hparMeHTOB,
KOTOpBIE OTOOPAKAIOTCS MHAMBUIyaNTbHO-0prueHTHpoBaHHO ¢ yueroM MOJICO u YO30.
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Ha stane texyniero (mpoMexyTO4YHOT0) U UTOTroBOTO TectupoBanus Y O30:

bopmMupoBaHUE BHIOOPOK COJAEpKAMMUX HAOOP KOHTPOJBbHBIX BONPOCOB
aJleKBaTHO CTPYKTYPHUPOBAHHOMY COJEpP>KaHUIO MPEACTABIAIOIEMY CO00 M
COBOKYITHOCTh YacTei, pa3/ienoB, riaB, MoAyJiel, 0JI0koB, naparpados, ad3aieB
¥ MH(GOPMAIIMOHHBIX (PParMEeHTOB (CTPAHMIT) MIPEAMETA U3YUCHHUS (IUCIIUATIIIUHBI);
pazpalboTKa ATOPUTMOB IEHEPALIMHI U TPESIBSRTICHHS TIOC/IEIOBATEITBHOCTY KOHTPOJTBHBIX BOIPOCOB,
MIO3BOJISIIONINX PEATM30BaTh aBTOMATU3UPOBAHHYIO AHAarHOCTUKY (orieHky) YO30;
pa3paboTKa ¥ yCTaHOBKA 3HAYEHUI MTapaMeTpOB OTHOCAIIMXCSA K IIKanaM U (DyHKLUSAM
orneauBanus Y O30 mocpeacTBOM Habopa METOJ0B UCCIICOBAHUS (TECTOB);
YCTaHOBKA SI3bIKA U3JI0KEHUS, BADUAHTA U CJIOKHOCTH TECTA, MO3BOJISIOLIETO
peann3oBaTh aBTOMATU3UPOBaHHYI0 TUarHoCcTUKy Y O30 KOHTUHIeHTa 00ydaeMbIX;
BLIOOP HOPMATHBHO €JMHCTBEHHOTO MJIM HECKOJIBKUX KOPPEKTHBIX BapUAHTOB OTBETA
Ha KaXIBIH BOIIPOC 0TOOpa)kaeMblil HCTIBITYEMOMY U3 3apaHee c(hpopMUpOBaHHOMN
BBIOOPKH BOITPOCOB OTHOCSIIIMXCS K OTPE/IETICHHOMY TIPEAMETY U3Y4YeHUS (JUCITIIMHE).

Ha srane maremarudeckoit 00pabOTKM MOCPEACTBOM HA0OPa CTATHCTUYECKUX METO/IOB:

pa3paboTKa IUIaHa CTaTUCTHUYECKOI0 aHaJIu3a, MPEANoIarallero UCrojib30BaHre
pa3MUYHBIX MATEMAaTHUYECKUX METOJIOB 0OpabOTKH allOCTEPUOPHBIX JaHHBIX
dbopmupoBanue u GUILTpPaIUs BEIOOPOK, BHISIBJICHUE BEIOPOCOB U apTe(HaKTOB;
BBISIBIIEHHE COOTBETCTBUSI HOPMAJIbHOMY 3aKOHY paclpeAesieHus OCIIEA0BATEIbHOCTH
HOMHHAJTLHBIX 3HAYEHHH B BRIOOPKAX MOKA3aTelel MOISKAIIMX CTATUCTUYECKOMY aHATU3Y
C UCTIONB30BaHHEM PATMYHBIX MATEMATHUYECKHX METOJIOB 00paOOTKH arloCTEPHOPHBIX JAHHBIX;
1o/100p ONTHUMAILHOTO COYETAHUSI MATEMATHUECKIX METOJIOB U3 00JIACTH CTATUCTUKU
JUIs1 0OPaOOTKH MOTYYEHHBIX BBIOOPOK JAHHBIX C YUETOM X CBOMCTB M OCOOCHHOCTEH;

q)OpMyJ'II/IPOBaHI/Ie MpCABApUTCIIbHBIX BBIBOJAOB ITOCPEIACTBOM CTATUCTHUYCCKUX MCTOIOB.

BrlisiBieHre CTaTUCTHYECKUX 3aKOHOMEPHOCTEH M 000CHOBAaHME MPUYHH 3aTPyTHECHUN

B nporiecce GOpMUPOBaHUS 3HAHUM KOHTUHI€HTa 00y4aeMbIX C y4€TOM KOMOWHAIIUU

NpEABAPUTEIBLHO BBIABIEHHBIX 3HaueHUM xapakTepusyromux NOJICO u YO30:

BBISIBJICHUE CYLIECTBEHHBIX (PaKTOPOB BJIMSAIOLIMX HA MOBBIIIEHNE 3PPEKTUBHOCTU
MH()OPMAIIMOHHOTO B3aUMOJEHCTBUA Mexay cyobekTamu 1 cpenctamu MOC AJ1O;
aHAJIMW3 U yCOBEpIIEHCTBOBaHUE CTpYKTypbl KM mocpencTtBoM penykuuu
1 pacipenust Habopa napametpoB KM B ocHoBe BIIKM B 3aBHCHUMOCTH OT CTENEHH
UX BIUSHHA Ha 2pPekTUBHOCTh pyHKHoHupoBanus nukiaa AJLO B UOC;
pa3paboTKa HOBOTO M MOJEpPHHU3AIHUs CYNECTBYIOMIET0 aJITOPUTMHUIECKOT O
U [IPOrpaMMHOr0 obecrieueHus, uHTepdeiica B3auMoIeHCTBHS CyOBEKTOB 00yUYEeHUs
u cpencts o0yuenus B MOC AJ10, no3sosstomiero yuutsisate MOJICO u YO3O0;
HOJTy4YEHHUE BBIBOJIOB O BO3MOYKHBIX IPUUMHAX 3aTPYIHEHUI B TEXHOJIOTMYECKOM MPOLIECCe
(bopMupoBaHus 3HaHHUI 00Y4aEMBIX HA OCHOBE MOJYYEHHBIX CTATUCTHYECKUX JTAHHBIX
¥ MoucK nmyTei nmoBbimeHus d3gdektuBHoctn GyHkiuonuporanus MOC AJ1O;
pa3zpaboTka U MOJAEpPHHU3ALUSA AITOPUTMOB B OCHOBE aBTOMAaTU3UPOBAHHBIX
CpencTB 00y4YeHHs, MOA00p ONTHUMAIBFHBIX 3HAYEHUH TTapaMeTPOB OTOOPaKECHHS.
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TexHomorus U3BJICYEHUS 3HaHUM dKcnepTa 1 coznanus TCM DY nocpenctsom
MOIeJIeH IPEACTaBICHNS 3HaHN OCHOBaHA HA TEOPHH UHTEIUIEKTYIbHBIX CUCTEM, YUUTHIBAS:
e (opmanu3zanrio 00yUYeHHs] KaK TEXHOJIOTHYECKOI0 MPOIEecca OPraHu30BaHHOTO
[0 MPUHIUIY 00paTHON CBA3M, BKJIIOYAIOLIET0 MMOCIEeA0BATEIbHOCTh ATAIOB;

o opranuszauus MOC, Bkiro4aromen pa3inyHble CTPYKTYpHbIE KOMIIOHEHTHI,
BBINIOJIHSIIOLIME pa3inuHble PYHKIUU IpHU peanu3aunu ooMeHa nHpopmanueit
pa3IMYHOrO Ha3HAUYEHUsS MEX]y pa3HOPOAHbIMU cyObekTamu npouecca AJZlO;

o mmanupoBanue npouecca AJ[O, npeanonararoiiee pa3paboTKy y4eOHbIX IJIAHOB,
paboYnX IporpaMM, METOIMIECKOTO 00eCTIeUeHHSI Ha SJIEKTPOHHBIX HOCUTEISIX,

a Take METOJIOB, aJITOPUTMOB U aBTOMAaTHU3UPOBAHHBIX CPEACTB OOyUEHUS;

O pa3palboTKa MOIXO0B, IPUHLIMIIOB M METOJIOB IOAOO0PA, PACIIPENIENIEHHS M UCTIONb30BaHN]
cpeacts aBTomaruzanuu AJlO Kak ynpaBiisieMOro TEXHOJIOTHYECKOT0 MpoLecca,;

O TIOMCK aJeKBaTHOTO arapaTHOro, MPOrpaMMHOTO W METOJMYECKOT0 00eCIEUECHUS

Ha OCHOBE CYIIECTBYIOIIMX U MHHOBAIIMOHHBIX JOoCTHxeHui B obnactu UT,
no3BoJisitoniero peanuszonatbh AJIO ¢ UCNIOIBR30BAaHUEM MOJIENIECH U TEXHOJIOTUIA
VHIUBUTy aJIbHO-OPUEHTUPOBAHHOTO U aIalITUBHOIO O0Y4€HUs (Ha pacCTOSHUM);

o (¢opMHpOBaHHE 3HAHUH 00y4aeMOTO0 IS JOCTHKEHHS Pa3IMIHbIX YPOBHEN 3HAHUIA:
V3y4YeHHE MPE/IMETHOM 00J1aCTH, BBIPAOOTKA MOHUMAHUS CYIITHOCTH TIPEIMETa U3y UCHUST

U BbIpa0OTKa YMEHHUS peniaTh TUMOBBIE 3aJjayd MpeJMETHON 00yacTu,

® 110J00p UCTOYHUKOB M HOCUTENEH MH(POpPMAIMK PA3JIMYHOIO TUIIA U HA3HAYEHUS,
o0ecrneunBaroIIuX HEMOCPEICTBEHHO NoAiepKKy pyHkuuonupoBanus MOC AJ1O;

e BBIOOp pa3NUYHBIX KPUTEpHEB 0TOOpa MH(OpMALMHN OTpakarolieil Haubomee
WHTEPECHBIE 3aKOHOMEPHOCTHU B MpeaMeTHOU obactu (mpobiieMHou chepsl);

e pa3paboTKy Mojieell OTpakaroIIMX CMBICIOBOE OMUCAHUS CYIIHOCTEH U 0OBEKTOB

B IIpeAMETHON 00JIaCTH JJIsl peaiu3aluy CTPYKTYPUPOBAHUS U MOJICTIUPOBAHUS

C MCIIOJIb30BaHUEM JocTUKeHUM B o6mactu UT u cpeacTs aBTomMaTu3amuu.

TCM oGecrieunBaeT NOAIEPHKKY Mpolecca 00yueHHs: Ha dTare 1noaoopa uHpopmau,
HAIOJIHeHUsI KOHTeHTa DY (cpencTBa 00ydeHus), pernpe3eHTaliuy 1 OBJIaJICHUs] MH(OpPMAaLIeH.
W3BnedeHue M CTpyKTypHpOBaHUe MH(OPMALMH, OTPKAIOLIEH COlepyKaHUe TUCLUIIINHBI
HEOOXO/IMMO MPOM3BOIUTH C YYETOM CEMaHTHYESCKOM MOJIENN TIPEIMETa N3yUeHHs! (IMCIUILIHHEI),
TIO3BOJIIFOITICH OOCCTICUHTH COXPAHEHHE U BRIOOPKY TaHHBIX 113 b1 ¢ HaronmHe v eM 110 rpeveTaM M3ydeHust
HOCPECTBOM Ipolieccopa alaliTUBHOMN penpe3eHTaluu HHPOPMalMOHHBIX (ParMEeHTOB
B mpolecce QyHKIMOHUPOBAHUS aJallTUBHOTO cpeacTBa oOydeHus (DVY).
W3Bnedyenune 3HaHUM MpenoiaraeT Npoueaypy, OpUeHTUPOBAHHYIO Ha MOJIy4eHUE
uH(pOPMAIUU U3 PA3TMYIHOTO POJIa UCTOUHUKOB: KOMIIETEHTHBIN CIEeIHaTNCT-IKCIEPT
B [IPEIMETHON 00JIACTH M TPaJAUIIMOHHBIN UM 3JEKTPOHHBINA HOCUTEIb HH()OPMALIUH.
OCoOEHHOCTH apXUTEKTYPhl U NPUHIUI (YHKIUOHUPOBAHUS alalTUBHOIO DY
00YCJIaBTMBAIOT HEOOXOIMMOCTH TPEIBAPHUTEIIFHOTO CTPYKTYPUPOBAHKS M3RIICUEHHON MH(OpMaIin
u ee (hopManM3zanuu MOCPEeACTBOM OJHOW M3 MOJIENEN MPeICTaBIECHUs JaHHbIX (3HaHUM),
YTO MO3BOJISIET OOJErYUTh €€ MOCIeIyIollee COXPAHEHUE U UCIOJIb30BaHUE.
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351 Knaccmdmkauma MCTOUYHUKOB MHpopmMaummum
CymecTByeT 00JbIIOE KOJIUYECTBO PA3JIMYHBIX UCTOUHUKOB UHPOpMAILUH,
o0ecneynBaINX BO3MOXKHOCTh UCIOJBb30BaHUs ux cogepxanus 8 MOC AJ1O.
BrigenuM HECKOJIbKO KpUTEPUEB KilacCU(UKALIUMU HCTOYHUKOB UHPOPMAIUMU:

1. [To npoucxoxaeHHO (THITY HOCUTESI HHPOPMAIUU WIH UCTOYHUKA HHDOpMAIUK):
®  ©CTECTBEHHBII HCTOUYHMK MH(OPMAITIH — TIPENoiaBaTeib (SKCIIEPT M aBTOP YUEOHOTO Kypca),
BBICTYTIAFOI I HOCUTEJIEM PEIKMX 3HAHHMI B OJTHOM WJIM HECKOJIBKUX TIPEIMETHBIX 0071aCTsIX;

®  VCKYCCTBEHHBII HCTOUHMK MH(POpMALIMH — TPAULIMOHHbIE M WIEKTPOHHBIE HOCHTENX MH(pOpMALY,
CHCTEeMa UCKYCCTBEHHOTO MHTEJIEKTa (MOJeNb NesATEeIbHOCTH JKCIEepTa),
BBICTYIAKOIass UHHOBALMOHHBIM alNapaTHO-NIPOTPAMMHBIM KOMILIEKCOM,
GyHKIMOHUPYIOUIMM Ha ocHOBe BJl U HaKOMJIEHHBIX 3HAHUN IKCIEpPTa

U OTPAHUYEHHOTO MOJIMHOKECTBA 3HAaUYCHUHN (HAKTOB MO JOCTHUKEHUIO €U
NOCPENCTBOM HMCIOJB30BAHUS PEIIAIOMET0 YCTpoiicTBa (pemarens).

2. ITo mo3unuu (pacnoyiokKEHHI0) B CTPYKTYpe Npolecca HHPOPMAITMOHHOTO OOMEeHa!
® TEpPBUYHBIA UCTOYHUK MHPOpMAIMU — 0OBEKT, MPOIECC WU SBJICHUE,
BBIUYMCIUMBIN (HabltoqaeMbiii) n30MOP(PU3M KOTOPOTO COMPOBOKIAACTCS
resepanueil curianoB (MHGOpMalUs IPECTaBISETCA B CUTHAIIbHOU (opme),
PErUCTPUPYEMBIX MTOCPECTBOM JIATYMKOB, & 3HAYCHHST HAOIFOIAeMOro (aKTyaJIbHOTO)
MHOKECTBA [IAPAMETPOB XaPAKTEPH3YIOT €10 HAYAIBHOE, TEKYILIEE WM KOHEUHOE COCTOSHHE;

® BTOPHUYHBIA UCTOYHUK HHPOPMAIINHU — COJNEPKUT UH(POPMAIUIO, TTOTYUECHHYIO

¥ HAaKOIUIEHHYIO OT MEPBUYHOTO UCTOUYHHUKA, BEIPAXKEHHYIO B (OpME JAHHBIX

U TIpeTHA3HAUYEHHYIO 151 00pabOTKH MOCPEICTBOM UCTIONB30BAHMUS TEXHUUECKUX CPEJICTB
BBIYHCITUTEITHHON TEXHUKH ¥ €€ TTOCIIETYIOIICH PETPaHCIISIINN TOTPpeOUTENTo (aapecary).
OOBEKT, MPOLIECC WM SBJICHUE BBICTYNAET HCTOYHUKOM MH(OpPMAIK U NpeBpalaeTcs

B M3y4aeMblil (DEHOMEH, a TEKYIIME JAHHbIE O €r0 COCTOSIHUM PETUCTPUPYIOTCS M aHATTU3UPYIOTCS
HaOro1aTeeM (IKCIIEPTOM MJTH JIATYUKOM ), COXPAHSIIOTCS Ha HOCHUTEIe HHPOpMaInH,
CTPpYKTypupytoTca s ueneit ucrnonbzoBanus B MOC AJIO u B BUA€ COBOKYITHOCTHU
MH(POPMAIIMOHHBIX (hparMEHTOB OTOOPAXKAIOTCS 00y4aeMoMy pa3HbIM criocoOoMm (puc. 3.5).

MpeICTaBlIeHUE
HaOJrromarens

npCACTaBJICHUC
KOTHHUTOJIOTa

MMpeaACTaBJICHUC
ITOJIB30BATECIIA

CtpykTypupoBaHue

Tekymue CtpyKTypHI HudopmaroHHb i
TaHHBIC —l/ JTAHHBIX —l/ ¢dbparment

iI JlaHHBIE ﬁ iI

dopmanuzanus

OOBeKT,
poIece,

I . =| Yenaopek ~ B N I 6
CPBUYHBIH |y o TOPUYHBIH »| [loTpeduTens
HMCTOYHHK —| Jlarunk »| HCTOYHHK uHbOopMaIuH
] Y CTpyKTypHUpOBaHHBIE ¥
AHHbBIE
Nudopmarms Wudpopmanus o Hocurens a | HakorieHHb1e
B BUJE CUTHA/IOB| B CUTHATIBHOM (opme nHbOpMaIHH 3HAHUS

Pucynok 3.5. Tpanchopmarus naGopMaIFi B TEXHOIOTHYECKOM Tporiecce (GopMUpOBaHKsI 3HAHUI



90

AHanu3 CymecTBYWIIUX pa3HbIX UHPOPMAIUOHHBIX PECYPCOB,

BHEIIIHUX U BHYTPEHHUX UCTOYHUKOB MH(POpPMAIUU, OTOOP aKkTyaabHON MH(MOpMAINH,
ee mocienyimee CTPYKTypUpOBaHUE U MpEACTaBICHUE IS GOPMUPOBAHUS
B/l ¢ HamonHeHHeM (KOHTEHTOM) IO MpeaMeTaM H3ydeHHUs (IAUCIHUIINHAM),
a TaKX€ peaju3aluio BO3MOXHOCTHU €€ UCNoJdb30BaHuA B pexume AJ[O
PEKOMEHIyeTCS MPOBOAUTH HEMIOCPEICTBEHHO B CIEAYIONIENH MOCIEI0BATEIbHOCTH !

MOUCK UCTOYHUKOB MH(GOPMAIH B II100aTbHOM HH(DOPMAIIMOHHOM ITPOCTPAHCTBE,
pPErHMOHANBLHBIX XPAaHUIIUIIAX U JOKaNbHBIX Oankax u b/, ananus ee comepkanus;
MpoBeieHHE KiIaccu(uKauuu HHPOPMAILIMOHHBIX PECYPCOB U3 Pa3HBIX OTpaciei
HAYYHOTO 3HAHUS (€CTECTBCHHBIC, TEXHUUYCCKHE, TyMaHUTAPHBIC U APYTHE HAYKH);
MpOBEpKa aJIeKBaTHOCTU HaWACHHOW MH(pOpMALUU TPEOOBAHUSM, OTPAHUUYCHUSIM,
3ajlayaM M 1eJsIM, BbIJICICHHE BO3MOKHOCTeH ee ucnoiab3oBanus B MOC AJO;
(dopmupoBanue HHPOPMAIIMOHHBIX MAacCMBOB U Y MK, B 4aCTHOCTH OTpa)karolux
coJiep>KaHKe OTJIeNbHON TUCHUILIMHBI (Kypca) JUisl HAllOTHEHUs pa3iudHbiX b/l;
CTPYKTypHpOBaHHE MH(OPMAITN HA COBOKYITHOCTH KBAaHTOB O (MH(OpMAITMOHHBIX (hparMEHTOB),
OTHOCSIIIIUXCS K YaCTH, pasJielty, TJiaBe, MOyJIro, 010Ky, naparpady (ad3aity) u crpanuiie
(BbI0Op MOzTEenH ee mpecrapienust B 6ankax u b/ kommonenroB MOC cucremsr AJ1O);
noa00p U YyCTaHOBKA HaYallbHBIX 3HAUCHUI MapamMeTpoB, XapaKTEepU3YIOIIHN X
crocoObl 0ToOpaxeHus: UHPOPMALIMOHHBIX (DParMeHTOB pa3jauyHoro tumna DY,
MOJrOTOBKA HA0Opa KOHTPOJIBHBIX BOMPOCOB ISt (POPMHUPOBAHUSI TECTOBBIX 3a/IaHUH,
NO3BOJIAIOLIMX HEMOCPEICTBEHHO PEAIM30BaTh CUCTEMATUYECKUI KOHTpoib Y O30.
Kommnonentst MOC AJIO B pa3HbIX pexkuMax MO3BOJISIIOT HAKAIIIUBATh U 00padaThIBaTh

Pa3HOTUIHYIO MH(POPMALHIO TOCPEICTBOM MCIONIL30BAHMS HOCHTENEH pa3Horo posa (Tadm. 3.1).
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3.5.2.MeToAbl NOQIy4eHUSA 3HAHUWN NO NpeaMeTHOM obnacTwu
N3Bneuenue nHpopManuu (JaHHBIX) IKCIepTa A nenei cozpanus TCM DY
Ha ocHOBe M T3 BKJTFOYAET aBTOMATHU3UPOBAHHOE (DOPMUPOBAHNE CEMAHTHIECKOM (CTPYKTYPHOIA)
MOJIETIM TpeIMETa N3yUYeHUs! (IMCLMIUIMHBI) TOCPEICTBOM PA3IMYHBIX METOJIOB U MPOLETYD,
BKJIFOUAsi IOJ00P KOHTPOJIBHBIX BOIPOCOB JIsi 00eCneYeHUs MPOLE ypbl TECTUPOBAHMUSL.
Apxutektypa DY (cpeacTBa oOydeHus) NpearnoiaraeT JuajJoroBoe B3auMoiecTBue
cyowekToB u cpenctB ooyuenus B MOC AJIO nmocpenctBom Habopa popm unrepdeiica
coJepiKalluX pas3inuHble HH(GOPMALUMOHHBIE NOJS M 3JEMEeHTH HHTepdeiica,
npeJHa3HadYeHHbIe JJs BBOJAa U O0TOoOpa)xeHuss MHPOpMAUUU pa3JIuYHOTO BUJA,
a MepeKIIIoYeHNe MEXTy CTpaHUIIAMH C WH(OPMAITMOHHBIMH ()ParMEHTaMHU JIOCTUTAETCS
NIOCPEACTBOM HUCIOJIb30BAHUS PA3JIMUHbIX [TAHENIEH HABUTALMK JJ1s1 KOHEYHOT'O M0JIb30BaTEs.
[lon ungpopmayuonnvim ppaemenmom NOHUMAETCS dIEKTPOHHAS KHUTra,
€e 4acTh, pa3Jel, riaBa, MoAyJb, 010k, maparpad u a63am, To ecth kBaHT OMU,
UMEIOLIHI CMBICIIOBOE COZIEpKaHKE, JEKOMITO3ULIMS KOTOPOTO HEBO3MOXKHA HITH HELlesiecoo0pasHa,
HpeJICTaBIIsIEMbIN pa3HbIM CLIOCOOOM B IpeJiesiax 0JTHOM 0TOOpaXaeMoi SKpaHHOH CTPaHULIBL.
dopmupoBaHUe U HaNoOJHEHUE HHPOPMAIMOHHBIX ()ParMEHTOB COAEPKAHUEM
[0 OINpEeeICHHOMY MpPeAMETY U3yUEHHUs OCYILIECTBISAECTCS Ha OCHOBE MH(POpMaINH,
TIOJTyYeHHOM OT JKCIiepTa (KOMMYHHKATUBHASI OCHOBA — B MPOLIECCE IUATIONa) HITH M3 OMPE/IETICHHOTO
MCTOYHUKA (TEKCTOJIOTHYECKasi OCHOBA — B TIPOIIECCE N3YUYCHUSI ICTOYHUKOB MH(pOpMaInH).
Jlnst onTUMHU3anMu U aBTOMAaTH3aIUK MpoIecca u3BJIeUYeHUuss nHpopmanuu
NPUMEHSAIOTCS Pa3JIMYHbIE METO/Ibl, IOIXO/Ibl, TEXHOJOTUU U TEXHUYECKUE CPE/ICTBA.
BriaensdioT paa npakTUYECKUX METOJI0OB H3BJeueHus nuHdopmamuu (puc. 3.6):
1. KoMmMyHHMKaTHBHBIE METO/IbI — COBOKYITHOCTb METOZIOB, OOECTIEUMBAIOILIMX M3BIICUCHUE 3HAHHI
HOCPEICTBOM HEMOCPEICTBEHHBIX KOHTAKTOB C HOCUTENIeM HH(pOopMaIiu (3HAHUK),
KOTOPBIM BBICTYNAET ONPEAEICHHbIH CIeHaINCT-3KCIEPT B IPEAMETHON 00IacTH.
2. TexkcTonoruueckrue MeTOo bl MOTyUYeHHsI HH()OPMAaLliK — OCHOBAHBI HA MCIIOIb30BAHUU
TPaJAMIIMOHHBIX U AJIEKTPOHHBIX HOCUTENEH (BTOPUUYHBIM MCTOYHHK MHGPOPMALINHN),
IIPU 3TOM UMEIOT CYIIECTBEHHBIM HETOCTATOK — OTCYTCTBUE YCTOMYMBOM M ITOCTOSTHHOM
00paTHOM CBSA3W C MEPBUYHBIM HCTOYHUKOM HHPOpMANHHU (CIIEIUATHCTOM).,
[porieypsl 00pabOTKH TPaIUIIMOHHBIX M AIEKTPOHHBIX HOCHTENEH cliabo (hopMai3yroTcs,
TpeOYIOT NOArOTOBKU U UMEIOT 3HAYMTEIbHbBIE BPEMEHHBIE U TPAH3aKLIMOHHBIE U3JCPKKH,
BBICOKOW OCBEJOMJICHHOCTH M KBAIM(UKAIIMK NTEPCOHANIA B IaHHOM IpeAMETHON 00JI1acTH,
IO3TOMY TEKCTOJOIMYECKHE METO/bI N3BJICYECHUS 3HAHUN MEHEE NMPEANOYTUTEIBH bl
10 OTHOLIEHUIO K Pa3IMYHBIM KOMMYHHUKATUBHBIM METOJaM U3BJIECUEHUS 3HAHUH.
KoMmMyHHKaTUBHBIE METOABI TPEOYIOT MPEIBAPUTEIBHON MOATOTOBKH IEPCOHAA:
(opMHpOBaHKE AMTOPUTMA U PETTIaMEHTa MPOBEACHNS U3BJICUCHUSI 3HAHUN C UCTIONb30BaHUEM
OJTHOTO M3 METOIOB MOTydeHus1 MH(popmanyu, GOpMHPOBaHHE TIEPEUHSI BOIPOCOB C YIETOM
Tesield 1 3a1a4 coopa nHGOpMaIUK, a TaKKe TPEOOBAHUN W OTpaHUYCHUN TT0 OTHOIIICHUIO
K BO3MOXXHOCTH UCTIOJIb30BaHMS ONIPEIETIEHHOTO METO/1a B 33JaHHBIX YCIOBUSX (CUTYaIUH).
Tekcronornueckre METOIbl MPEANOIaraloT MOUCK U CUCTEMATU3ALIMIO COIEPKAHUS
MHOYECTBA Pa3JIMYHbIX UH(GOPMAIIMOHHBIX PECYPCOB COACPIKALINX MHPOPMALIMIO BETyIIUX
CMELMAIMCTOB B IPEJAMETHBIX 00JIaCTX, OCTYII K KOTOpol peanusyetcs nocpeacrtsom UT.



3aJ]aBaTh BOMPOCHI CIIEIHATUCTY-IKCIIEPTy U OKa3bIBaTh Pa3IMYHbIC BO3JACHCTBUS
Ha 00BEKT MCCIeIOBAHUA AJIsl HHTEHCHU(DHUKAIIMK OTy4YeHHUs: Heo0X0 1Mo nH(popManuu:
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Pucynok 3.6. [IpakTudeckne METOIBI U3BIICUYCHUS U TTepenadn nHHOpMaIuu

KOMMYHI/IKaTI/IBHI)IC METOAbI Hauboiee NpCANOUYTHUTCIIbHBI, ITOCKOJIBKY IMO3BOJIAIOT

MACCHBHBIE METOJIbI — PEATU3YIOT CUMIUICKCHBIM KaHa TOJy4YeHHs] HH(POPMAIUH,
IpHU KOTOPOM HaOI0AaTeNb HE 3a/1aeT BOMIPOCOB DKCIEPTY U HE OKAa3bIBAECT
HUKAKUX BO3JICHCTBHI Ha OOBEKT UCCIICIOBAHMS B X0/ U3BJICUCHUS WH(OPMAIINY;
aKTUBHBIE METOJbI — 00YCIaBIMBAIOT BO3MOKHOCTh MOJy4YeHUsI HHpopManu
(3HAHWI) B mpollecce KOMMYHHUKATHBHOTO aKTa CO CHEIHAINCTOM-IKCIIEPTOM
B IIPEAMETHON 0OJIACTH WJIW TPH peau3alui AYIUICKCHOTO0 WHPOPMAITMOHHOT O
B3aUMO/ICUCTBUS MEXTy 00OBEKTOM HCCIIECIOBAHMS U HAOIOJAI0IIEM YCTPOUCTBOM;
O UHJAMBHIYyalIbHbIE METOJbI — MOJIy4ueHUE UHPOPMAIUU peannu3yeTrcs
B IPOIIECCE TNAIOTa TOIBKO C OJJHAM HOCHTEINIeM 3HAHHI MJIH 32 CUET PETUCTPAIN
COCTOSIHHSI €ITMHCTBEHHOTO 00BEKTa UCCIIEIOBAHUS MPHU €T0 BEIYUCIUMOM
m30Mop(r3Me OCPEICTBOM HCTIONB30BAHUS CTICIMATIBHBIX IATYMKOB (PETUCTPATOPOB);
O TPYIMIIOBbIE METOBI — U3BJICUCHUE MHPOPMALIUH HETIOCPEICTBEHHO 00ECIIEYNBACTCS
napajieJbHO MJIM MOCIEN0BATEIbHO Y HECKOJIbKUX HOCUTENEH 3HaHUU
B JTAHHOW MTPEIMETHOM 00J1acTH, 100 MOCPEICTBOM HAOIIOACHUS 32 HECKOJILKUMU
pearbHBIMU 00BEKTaMU, IPOLIECCAMH HIIH SIBICHUSIMU, & TAKXKE UX MOJIEISIMHU.
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Kaxxap1ii KOMMYHUKATHBHBIA METOJI UMEET CBOU MPEUMYILECTBA U HEJOCTATKU
® KOMMYHHMKATHBHBIC TACCHBHBIC METO/IbI (HAOJIOICHHE, TIPOTOKOJIMPOBAHKE U JICKIIHST) —
JOTYCKAIOT MCIOJIb30BAHUE TEXHUYECKUX CPEJICTB perucTpanuu uapopmaiuu,
OTpasKaroIiel 3HaHUs dKCIepTa (KOMIIBIOTED, BHIC0-KaMepa, TUKTO(MOH U IPyTHe);

e T[polieaypa u3BJIeUeHHUsI HHPOPMAIUU OCPEICTBOM aKTUBHBIX METOJIOB JIETKO
MOJITAETCS AJTOPUTMHU3ALMH, TOATOMY ONPaBJAHO MPUMEHEHUE IPOrPAMMHOTO
obecrieueHus, aBTOMaTU3UPYIOIIETO MPOIIECC U3BIICUEHU HHPOPMAITIH IKCIIePTa,;
O WHAMBHIyaJbHBIC METO/IbI (AHKETHPOBAHKME, HHTEPBLIOMPOBAHUE U JIUAJIOT) —
HETMOCPEJICTBEHHO CBOJATCS K (POPMUPOBAHUIO U TIOCIEAYIOIIEMY 3aIIOTHCHHUIO
CHEIUAIMCTOM B MIPEMETHON 00J1aCTH CHEIMAIBHBIX aHKET U (JOpM ISt Ompoca,

COJICp KAIIIX BOIIPOCHI U MTO3BOJISIONIHE TIOTYIUTh HHTEPECYIOIITYH0 HH(OPMAIIHIO;
O TPYIIOBbIC METOJIBI (MO3TOBO# IITYPM, KPYIJIbIN CTOJI, SKCIICPTHAS M POJICBAsT HTPbI) —
MO3BOJISIIOT PEATU30BaTh MOJyuYeHUE UH(OPMALIUY TIO OIPEIeTICHHON MpoliIeme,

a TakK)Xe OPraHu30BaTh MEPOMPHUITHUS JJSI COBMECTHOTO OOCYXKJICHHUS
HMHTEPECYIOIINX BOIMPOCOB U MPo0sieM chOpMHUPOBAHHOM IPYIION CIEIIMATUCTOB.
Habmronenue — o0ecrneunBaeT OTCICKUBAHUE TEKYIIETO COCTOSIHUS UCIBITYEMOTO,
00BEKTa WIIM TEXHOJIOTUIECKOTO TIPOIIeCcCca, a TAKXKE ONepaTopa, CIEHaIiCcTa Wik SKCIepTa.
[IporokonmpoBanye — peroiaracT MOHUTOPHUHT U HEPEPBIBHYIO PETUCTPALMEIO COCTOSHHUS
00BEKTa, Mpollecca WK SIBJICHUS, a TaAK)KE MPOTOKOJHUPOBAHUE MOCIEI0BATEIHLHOCTH
JEUCTBUM CHEIMAJNCTA, BHIMOJHAIOIMIET0 ONPEaEICHHBIN BUJ N€ATEIbHOCTH.
Jlexnus — eqMHOBpPEMEHHAS UJIM CUCTEMAaTH4YecKass TPAHCISAIUS UHPOPMAIHU

0 OTpEIeNIEHHON PEeIMETHOM 00JaCTH MOCPEACTBOM CHMILICKCHOTO KaHalla Mepeaayu.
AHKeTHpOBaHWE — MPeIoiaraeT MpeBapruTeIbHBIN MOJ00p aKTyaJbHBIX BOIIPOCOB

Mo mpeaMeTHON obnacTu U GopMHUPOBAHUE HA UX OCHOBE CIEIUATILHON aHKETHI,
MIOCPECTBOM KOTOPOM pEANU3y€eTCsl PyYHOU I aBTOMATU3UPOBAHHBINA OMPOC IKCIEPTA.
HNHTepBprOMpOBaHNE — OITPOC HOCUTEINS 3HAHUW MOCPEACTBOM HCIOIB30BaHUS 3aPAHEE
c(hOopMHUPOBAHHOTO MEPEUHS BOIPOCOB, KOTOPBIM MOKET MOJAU(PHUIIUPOBATHCS B MPOIECCE
KOMMYHHMKAaTHUBHOT'O aKTa HA OMPEACICHHOM IIIare JUajaora COrjlaCHO Pa3BUTHIO CUTYalIUH.
Jluanor — npeamnosnaraeT nHHOPMAITMOHHOE B3aUMOICHCTBHAE HCTOYHUKA W TIOTPEOUTENS
uH(popManyu (3HAHHUI) €CTECTBEHHOTO U MCKYCCTBEHHOTO MPOUCXOKICHUS TIOCPEICTBOM
TYIUIEKCHOTO KaHaja mepeaayu nHGOopMaIuu B poIecce KOMMYHUKAaTUBHOTO aKTa
BKJIIOYAIOIIETO MHOXECTBO IIaroB C pa3JieJeHueM U 0e3 pa3eJeHus BO BpEMEHH.
Mo3roBoii mTypM — npeuiaraeTcst npodiaemMa akTyalbHasl 1J1 aHAJIN3a U HECKOJIBKO
YYaCTHUKOB aKTHBH3UPYIOT AKCIIEPTa C IeJIbI0 HAUCKOpeHIIel BrIpaOOTKH pEeIIeHUS.
Kpyrnsliii cTonn — periiaMeHT npesnosiaraeT HadaibHyr0 (OpPMYIUPOBKY MPOOIEMBI,

ee TocJeI0BaTeIbHOE 00CYKIEHNE HECKOIBKUMH CyObeKTaMU U TIOJTYUYCHHUE PEIICHMUS.
Ponesas urpa — npouenypa npeanonararmas IpeaBapuTeIbHOE PaCIpeeTICHUE PO
MEXJly YHYaCTHHUKAMHU, a TaKXe€ MOCJIEYIOIlee UCI0JIb30BAHNE U COBEPIIICHCTBOBAHUE
TEOPETUUECKHUX U MPAKTUIECKUX HABBIKOB HEOOXOJUMBIX JIJIsl PEIICHUS TPOOIEMBI.

SKCHepTHaH HUrpa — a”HaJior pOJICBBIX UT'P, HO SKCIICPTHI ABJIIAIOTCA YHACTHUKAMU.
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353.0cCHOBHbIE MOaoenNun nNnpeacTaBNeHUMA 3HaAaHUMN
B TGOpI/II/I I/ICKyCCTBCHHOFO HNHTCIJICKTAa U I/IH)KCHepI/II/I 3H&HPII>1 BBIACIIAKOT

MHOJ€E€CTBO MOJEJIEH NPEACTABICHHUS AaHHBIX U 3HAHUMU, CPEAU KOTOPHIX:

MOJEJH JJIs IPEACTABICHHS IPOLIEAYPHBIX JaHHBIX (AJITOPUTMBI U MPOLEAYPHI);

(@)

dbopmanbHas JIoruyeckass MOJIeNb — UCIOJIb3yeT byneBy anreOpy JOoTUKH,
OCHOBaHHYIO Ha UCUYHMCIIEHUH BbICKa3bIBAHUSMU U IIpeaukaTamu 1™ u 2 nopsiika;
MPOAYKIIMOHHAs MOJEJIh — OCHOBaHA Ha COBOKYITHOCTH MPOAYKIIMOHHBIX SIAEP,
KaXJ10€ M3 KOTOPBIX 3KBUBAJIECHTHO MPaBUJIy ONPEACICHHON CTPYKTYPHI
«Ecnu [ycnoBue], To [aelicTBUe], MHa4Ye [adbTEpHATUBHOE JAEHCTBUE]»,
BKJTIOUAIOIIEMY aHTEIIEACHTHYIO (YCIOBHE) U KOHCEKBEHTHYIO (IeCTBHE) YacTH,
KOTOPBIEC TaKkK€ MOTYT COJEpPkKaTh JOTUUYECKHE ONEPAIMU U BBIPAXKCHHUS,

MOJICIIN I MPEACTABICHUA ACKIAaPaTUBHBIX JaHHBIX (JlaHHBIe u MCTa-HaHHIﬂe);

O

dpeiimoBast Moenb — MpeacTaBiIsieT co00i nepapxum, oOpa3oBaHHYIO
nporodpeiiMmaMu BepxXHEro ypoBHS U (ppelMaMU-IK3EMIJIIIpAMH,
NpeACTaAaBIAAEMYK B BHJAEC TaONHUI HMIU KOPTEXKEH:
uaeHTHpUKaTop (PperiMa COOTBETCTBYET HAUMEHOBAHUIO 00BEKTA (CYIIIHOCTH);
UJICHTU(PUKATOPBI CIIOTOB (TI0JICiT) 0003HAYAFOT HAMMEHOBAHUS CBOMCTB (TIPH3HAKOB)
B MIape C X HOMUHAIBHBIMH 3HAYCHUSMU (MH(OPMAITMOHHBIMU AJIEMEHTAMH );
CeMaHTHUYecKas CeTh — MpeNCcTaBisieT coboi rpad, B BepmImHax KOTOPOTO
pacroaratoTCst OHSATHUS (CYIIIHOCTH), @ €0 AyTY OTPKAIOT OTHOIICHHS MKy HUMHU;

MOZCIIN IJIA IIPCACTABJICHI JJAHHBIX B cnabo (bOpMaJ'II/I?:yeMBIX MMPSIMCTHBIX O6.]'IaCT}IX;

@]

(@)

OHTOJIOTUSI — He(POPMAIbHBIN CIOCOO CXEMATUYECKOrO MPEICTABICHUS CTPYKTYPbI
KOHIIETITOB, OTPAXKAIOIIMUX CBSI3M U 3aKOHOMEPHOCTHU B MPEIMETHON 001aCcTH;
YHUBEpCAJIbHOE 110JI€ 3HaHUN — (POPMHUPYETCs] HA OCHOBE THOPUAHBIX MOJIeei
NpeACTaBJIEHHUS 3HAHUN 00EClNeynBalOMMX HE TOJbKO BBICOKMN YPOBEHbB
BU3YIIM3alMH U UHTEPIIPETALMH ICKIAPATUBHBIX 3HAHWM, HO TAKXKE MTO3BOJIIOLINX
BKJIFOYATh MPOILEIYPHl U METOIbI 00paOOTKN MMEIOITUXCS CTPYKTYP JaHHBIX
II03BOJIsIA COYETATh B CBOCH OCHOBE HECKOJIBKO TPAJAULIMOHHBIX MOJEIEHN
(JTormdeckas, MpoAyKIMOHHAS U ppeliMOoBasi MOJCIU H CEMAaHTHYECKAs CETh).

Mopenu npeacraBieHus NIPOLEAYPHBIX JaHHBIX UCIIOJIb3YIOTCS IPU MPOIPAMMHO M

pean3aliiy pa3INdHbIX MPOLEIYP U aJrOpUTMOB, OOECIICUMBAIOIINX 3arpy3Ky, 00padoTKYy,

npeoOpa3oBaHue U BRITPY3KY HH(pOpMaIuK B mpolecce GyHKIMOHUPOBAHUS Pa3TMYHBIX

xoMrioHeHToB B ocHoBe IOC AJIO, 1o3Bos1sis pean3oBaTh yIpaBlieHHe MOTOKaMy WH(opMaIn

HpeHCTaBHeHHOﬁ MMoCcpcaACTBOM MoJeien npeaACTAaBJICHUA ACKIIAPATUBHBIX JaHHBIX.

MOI[CJ'II/I npeacCTaBJICHUA ACKIAPATHBHBIX JAaHHBIX IMO3BOJJAKOT 00ecrmeyuTs

CTPYKTYpUPOBaHUE, COXPaHEHUE U M3BJIeUCHHE MHPOpMAIIUU, TPETHA3ZHAYCHHOU

JUTSL UCTIONIb30BaHus paznuyHbiMu komnoneHTamu MOC AJ1O, onepupyronyMu Ha OCHOBE

ITOPUTMOB U MPOLIETYP PEATH30BAHHBIX TIOCPEICTBOM IMPOLIETYPHBIX MOJIEIEH TPEACTARIIEHHS JAHHBIX.
Nurerpanus paznuuasix komnoHeHToB MOC cuctemsr AJIO obecrieunBaet nepenavy

I/IH(i)OpMaI_[I/II/I MCIKAY HUMH, a4 TAKIKC IIO3BOJIACT pACHIMPHUTD IICPCUCHDb PCIIACMBIX 3ada4

N BBIIIOJIHACMBIX (1)YHKHPII>'I ITIOJB30BATCJICM, OTHOCAIIIUMCA K onpez[eneHHoﬁ KaTCTOpHH.
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354 WHdpopMaLuMOHHAA CTPYKTypa 3NeKTPOHHOro yyebHukKa

TpaguuroHHbIl 1 DY BKIOYAOT psii HHGOPMAIIMOHHBIX 3JIEMEHTOB (puc. 3.7):

TUTYJIBHBIN JTUCT U 3aryiaBue — 00J0KKa (CTpaHUIa) cojepikailas HAMMEHOBaHUE,
AaBTOPOB U BBIXOJHBIE CBEJICHHUS O JAHHOM UCTOYHHUKE JUTEPATYPHI;
aHHOTaIMs (MPEUCIOBUE) — OTPAKACT HA3HAUEHHE M KPATKOE OMUCAHUE UCTOYHUKA,;
coJiep)KaHHue — OTPakaeT HAUMEHOBAHUE CTPYKTYPHBIX €IUHUIl UCTOYHHUKA,
BBEJICHHE — COJIEPKUT BBOJHYI MH(DOpMALNIO MO IPEAMETHONW 00IacTH;
OCHOBHA$1 YaCTh — COJICPYKUT YacTh, PA3IIEII, TJ1aBy, MOITYJIb, OJIOK, raparpad (ad3air) u apyrue;
3aKJIIUYEHUE — COJIEPIKUT MEePEUCHb MOJYUYCHHBIX BHIBOJIOB U PE3YJILTATOB;
(ceuunanbHbBIM) CI0BApPh C MEPEUHEM KIIFOUEBBIX TEPMHUHOB U ONIPEACICHUMN —
TIO3BOJBIET OCYILIECTBUTH MEPEXO] K CTPAHHLIE COZIEPKAILIEH OIMICAHKE OMPEEICHHOTO TEPMHHA;
NpEeIMETHBIN yKa3aTellb — BRICTYMAET MPEeAMETHBIM pyOpPUKATOPOM UCTOYHHKA;

OoubnmorpaduUecKuii CIUCOK — BKJIIOYAET MePEeUueHb UCTOYHUKOB JINTEPATYPHI.
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Pucynok 3.7. MapopmanmonHas CTpyKTypa npeaMeTa H3y4eHUs (JUCIIUTUTAHE),

oTtoOpaxkaemasi Ha ypOBHE MPEICTaBICHHS JAHHBIX MIOCPEICTBOM JIEKTPOHHOTO YUeOHUKA
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OcHOBHast 4acTh B OCHOBE CTPYKTYpbl DY BKJIIOYAET MOCIEJ0BATEIbHOCTb
UH(pOpMAIIMOHHBIX (PparMeHTOB, OTpaXAIOIUX COAEPKaHUE YacTH, pa3aesa, TJIaBsl,
Moy, 6y10Ka, maparpada (ad3aia), psja npuMedaHuid, oToopaxaeMbIx 00y4aeMomy,
a TakXe BKJIIo4as MHGOPMALMOHHBIA OJIOK KOHTPOJBHBIX BOMPOCOB ISl peaau3anuu
IpOLENYyPhl TEKYIIEr0 U IK3aMEHAIIMOHHOT0 (ABTOMAaTU3UPOBAHHOT0) TECTUPOBAHMUS.

Nudopmarnmonnsie pparMeHThl, COAECpKAIINE OCHOBHYIO U IONOTHUTEIbHYIO YaCTH
uH(pOpPMAIHH, OTOOPaXKAIOTCS PA3TMYHBIMHU CITIOCO0AMU Ha cTpaHule DY MOCpeaCTBOM
TPOLIECCOpa AJIAITTVBHON pepeseHTal A MH(POPMALMOHHBIX (DparMeHToB, orieprpyroriiero Ha ocHose BI TKM.
[lepexkniouenue Mexay HHPOPMAUUOHHBIMU (pParMeHTaAaMH OCYIIECTBISAETCS
au60 BPYUYHYIO C UCIOJb30BaAaHUEM CIHEIHAIbHON HABUTAallMOHHOW MaHEJH,
100 aBTOMAaTHUYECKHU MOCPEICTBOM alirOpUTMa 00yUeHHs 1 apaMeTpoB coseprkaruxcs B b/1.

Jlns ueneil coxpaHeHHs U U3BJIEYECHUS] MHPOPMALMU BaXXHOE 3HAUYEHUE UMEET
npeJcTaBiIeHne HHPOPMALIMOHHOM CTPYKTYPHI IIPeAMETa U3yUeHuUs1, KOTOpas MO3BOJISET:

e pa3paloTaTh CCMAHTUHUECKYFO MOJIC/h IPEIMETA M3YUCHHS (JIMCLIATUTMHBI), IPETyCMATPHBAIOLITYFO;
O JEKIJIapaTUBHYIO YacTh, MPEICTABICHHYIO OCPEACTBOM (peiMOBOI MOJEH

U BKJIFOUAroNIei MHPOPMAIMOHHYIO CTPYKTYpY TpenMeTa nu3ydenus (puc. 3.7),
a(paBUTHO-TIPEIMETHBIN yKa3aTellb U JepeBo Lenel o0yueHus (Ha pacCTOSHUN);

O TpOLENYPHYIO OCHOBY, BKIIOYAIONIYI0 HA0Op MpoLeayp U aJrOpUTMOB,
obecrieynBarOUIMX COXpaHEHUE, U3BJIeYeHrne, o00pabOTKy U MHAUBUYAJIbHO -
OpPUEHTUPOBAHHOE OTOOpaKeHHE CoAep aHUs MHPOPMALMOHHON CTPYKTYPBI
npeaMeTa U3ydeHus (IIpoIeccopoM aJaNTUBHOM Perpe3eHTany HHPOpMaIn);

® pealn30BaTh BRIYHUCIUTENBHBIN MPOIIECCOp (SAPO) B OCHOBE MPOrPAMMHON peaTi3aliiu
cpeacta oOyuenus (DY), nmpeacTapistomumii codoit Habop Mpoueayp 1 aaropuTMOB,
00€CTIeUMBAIOIIMX YIPABJICHUE MPOIIECCOM 00pabOTKU JEKJIapaTUBHOM U MPOLIE Y PHOM
4acTel JAaHHBIX PACHOJOKEHHBIX B CEMAHTUUYECKON MOJENIHN NUCIUTINHBI;

e co3/1aTh UH(POIOTHYECKYIO CXeMy OaHKa JTaHHbBIX, BKIIOYAOUIEro Heckonbko b/,
obecreunBarOIUX OBICTPHIA MOUCK, COXpPAHEHHUE U U3BJIeUCHUE UH(POpMaALUU
Pa3IMYHOrO HA3HAYEHWS, COJEPKALLCHCA B BUJIE 3HAYECHUI TOJIEH, PACIOI0KEHHBIX

Ha pa3nuyHbIX popmax uHtepdeiica, ucnonaszyemoit komnonenramu MOC AJ1O.
OcHoBHO¥ 6110k HH(popManmy BKItoyaeT Habop nopuuit OB ({1, M}), oTpaxaromux

peBapUTEIbHO CTPYKTYPUPOBAHHOE OCHOBHOE COJIEp)KaHUE MPEIMETa U3yUCHUS,
oToOpaxaemoe obydyaeMoOMy B ONpEEIEHHON MOCIEeI0BATEIBHOCTH COTJIACHO
napamMeTpam aJropruTMa OOyUeHHS M pe3yiibTaTaM BBITOJIHEHHST Ha0Opa KOHTPOJIBHBIX 33 JaHHH.

JlonoTHUTENBHBIN 070K MHPOpMaIK BKIOYaeT MHOKecTBO nopiuii OB ({1, N}),
OTpaXKalIHUX COJCPKaHUE PACIIMPEHHBIX Pa3/IeiOB MpeaMeTa U3y4eHHUs, KOTOpbhIe
0TOOPaXKaIOTCS WK HE 0TOOPaXKatOTCs B 3aBUCUMOCTH OT OTBETOB 00y4aeMOro Ha BOIIPOCHI.

b0k KOHTPOJBHBIX BOIPOCOB BKJIOUAET 3apaHee cHOpMUPOBAHHBINA HabOP
KOHTPOJBbHBIX BonpocoB ({1, K}), mo3Bonstomux peaan3oBarh quarioctuky Y030
1o (pakTy U3ydeHus ColepKaHus MaTeprala, IpeabsIBIIEMOT0 KOHTUHTEHTY 00y4aeMbIX
MOCPEACTBOM AJITOPUTMOB U Mporieayp B ocHoBe DY (¢ yueroMm u 6e3 yueta NOJICO).
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355.MocnepoBaTenbHOCTb HANONMHEHNSA KOHTEeHTa
3NeKTPOHHOro y4yeOHMUKa CTPYKTYpUpOBaHHOMU UHdoOpMaumen

[Nomnyqennast ux(OpMALIFS TTOCPESICTBOM HCTIOMBE30BAHFS OTHOTO M3 METOZIOB M3RIICUCHHS IAHHBIX
(3HaHMIA) MOUTISKUT coxpaHeHuto B bJl ¢ HamomHeHneM (KOHTEHTOM) TI0 TIpeIMETaM M3y4eHHMs],
BXOJAIIEH B apXUTEKTYpy ananTuBHoro Y, pacnojoxenHoro B ociose MOC AJ1O.

Nudopmanus u naHHbIe, C KOTOpbIMU omnepupyetr DY nuddepenuupyercs
Ha JIeKJIapaTUBHYIO (3HAYEHHUS NTapaMEeTPOB, OTPAKAIOIINX COEP)KAaHUE YacTel, pa3/esos,
TJIaB, MOAyJIcH, 0J10Kk0B, maparpados, adb3a1eB U APyrux HHHOPMAIMOHHBIX JIEMECHTOR)
U MPONEAYyPHYIO (MPOLIEayPhI, METOAbI U AITOPUTMBI 00PaOOTKH Pa3HBIX JTaHHBIX).

TunoBas apxutekrypa DY HE3aBHCHUMO OT €r0 (YYHKIIMOHATBHBIX M TEXHUYECKU X
BO3MOXXHOCTEH MpeAmnoiaraeT HaIMdhe HECKOJIbKUX CTPYKTYPHBIX SJIEMEHTOB!

e IpoO, BKIIOYawInee Habop mpoueayp U aJropuTMOB, 00€CIeYnBaIOIIN X
00paboTky mHpoOpManuu pa3aUYHOTO TUIA (MpoleAypHas OCHOBA) —
NpeJIoaracT UCTob30BaHUe (POPMATTLHOM JIOTHYECKOHN MITH MPOTYKIIMOHHON MOJIENH,

e (0aHK JaHHBIX, BKJIIOYaAKOMKN Habop paznuuHbix BJl (nexinapaTuBHas oCHOBA) —
COJEPKUT CTPYKTYpPUPOBAHHBIE JaHHbIC PA3JIMUYHOTO TUIA U Ha3HAYCHHUS,
dbopmanu3oBaHHbIE TOCPEACTBOM OJHOM M3 MOJeNel mpeCTaBICHUS JaHHBIX
((peiimoBast MOIEIb, CEMAHTUYECKAs CETh, PACILIMPEHHOE M0JI€ 3HAHUIA WITX OHTOJIOTHS);

e uHTEpdEHC TOIB30BATENS (yaTbHAs OCHOBA) — BKITIOYACT HAOOp 37IEMEHTOB HHTEpderica
PacIOIOYKEHHBIX Ha (hOpMax MPHIIOKEHNST (MH(OPMAIMOHHBIX TIOJEH, MEHEO, KHOTIOK U JIPYTHX),
a Takxxe mporeayp oopaboTku cOOBITHI, MHUIIUUPOBAHHBIX MOJIL30BATEIEM,
obecreynBarIUX TUHAMAYECKOE OTOOpakeHHe pa3audHOd HH(POpPMAIIUH.

B ocnoge B/] cpenctsa obyuenust (V) conep>kuTcst onpeeneHHas MOJIeI b MPECTaBICHUS
3apaHee CTPYKTypHUpPOBaHHON MHGOpMaUUU (TaHHBIX U METa-CTPYKTYp JaHHBIX).

[Ipn HanonHeHnu KOHTeHTa DY mpeiiaraeTcs NpUAEePKUBATHCS Clenylole i
MOCTIEI0OBATENIbHOCTU ACUCTBUM U ONlepallnii, MOAJIEKAITUX BBITOIHEHHUIO MOJIb30BaTEIIEM:
1. Hakonnenue uHGOpMaALHHU MO MPEIAMETY U3YUECHUS pPealM3yeTcss MOCPEACTBOM

UCIIOJB30BAaHMS OJJHOTO M3 METOJO0B U3BIICUCHHS TAaHHBIX (3HAHHUI CIIEIUATUCTA).

2. ®opmuposanrie M T3 Ha OCHOBE MMOTy4YeHHOM MH(DOPMAIHH TT0 JTAHHOMY TIPESIMETY H3yJICHHUS
(aucuuniauHe), BKIOYas 1€, 3aJa4u, TpeOOBaHU, OTPAHUYEHUS U APYTroOe€.
3. Crpykryprpopanre HHHOPMAITAH TI0 MPEIMETY M3ydeHrs Ha ocHoBe M T3, Beinernienue kBaHToB O],

HH(OPMAIMOHHBIX (PparMEHTOB (YacTel, pas/iesioB, I7iaB, MOJyJIeH, GJIOKOB 1 Haparpados (ad3arieB))

U KOHTPOJBHBIX BonpocoB s TectupoBanus YO30 u UOJICO, npu 3ToMm

chopMupOBaHHBIE BEIOOPKH BOIIPOCOB UCIOB3YIOTCS BIOCIIEICTBUU B OCHOBHOM J[M.

4. CoxpaHeHre c(hOPMHUPOBAHHON METa-CTPYKTYPhI JaHHBIX B BJ] ¢ HamomHeHneM (KOHTEHTOM)

TIO TIPe/IMETaM M3YUYEHHsI TIOCPEZICTBOM PEeKHMMA aIMAHHCTPHPOBAHMS CpezicTBa 00ydeHus (DY),

OIIEPUPYIOIIETO HAa OCHOBE CEMaHTUYCCKOW MOJICIIH TIPEAMETA U3yUYCHUS (IUCIMILUIAHBI),

HETOCPEICTBEHHO o0OecmeunBammieil ero a¢ppexkTuBHOE QYHKIMOHUPOBAHUE.

5. MopnepHu3aiysi CeMaHTUYECKON (CTPYKTYpPHOI) MOJIENH MPEAMETA U3YUEHHUS C YUETOM
BHEJIPEHHBIX HOBAIUI HA MPOTSHKEHUH KU3HEHHOT'O [IUKJIA POrPaMMHOM peamr3aiiu DY .
6. Moaudukanus Habopa napaMmeTpoB B ocHOBe CTpYKTypbl KM cpenctBa oOydeHus
u KM cy6bekTa 00ydeHus (TONBKO JJid peXuMa aJanTUBHOTO OOyUYEeHHS).
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OcHOBHBIE TpeOOBaHUS K CTPYKTYpE U COJIEpKaHUI0 HH(OpPMALIMU B OCHOBE DV !
Heobxonumo obecneunTs CTpYKTypUpOBaHHUE MOTy4YEHHON MH(OpMaMKU pa3HOro poja
U €€ NOCIEAYIOLIYI0 (POPMATM3ALMI0 HA OCHOBE OMPEIEICHHON MOJIEH MPEICTABICHUS
JTAHHBIX, 00ECTIeYNBAIOUIYIO €€ MocieayolIee 0ToOpakeHne NocpeacTBOM DY !

® CTPYKTypUpOBaHHE MH(GOPMALUU HEOOXOIUMO MPOU3BOJUTH aJIEKBATHO
npecTaBIeHHONH HH)OPMAIIMOHHOM CTPYKType npeameTa uzydenus (puc.3.7);

® CTPYKTYpPHI JaHHBIX COXpaHAOTCA B b/] mocpencTBoM npoueayp Ha OCHOBE
CEMAHTHYECKOW MOJIENH TIpe/IMETa U3yUYeHHs], @ U3BIICUEHUE JTAHHBIX U TOCTIEIYIOIIee
OTOOpa)KEHHE pean3yeTcs MPOLIECCOPOM aIANTUBHOM perpe3eHTalii HH(HOPMALIUH.
Peanuzanus nponecca AJJO nmocpeacTBoM HCMoAb30BaHusA DY BKIHOYAIOIIETO
CJIOBaph KITFOUEBBIX TEPMUHOB U OMPETICTICHHH 1151 00y4aeMbIX ¢ 0a30BbIM YPOBHEM TO/ITOTOBKH,
KOTOpbIE BEIOMPAOTCS U AOOABIISIOTCS] aBTOPOM, a 3aTEM aBTOMATHYECKH OTOOPaKatoTCsI
B KOHTEeHTE DOV U MO3BOJIAIOT MOBBICUTh YPOBEHb BOCHPHUITHUS COJCPKAHUS.
[IpyHUIMO TPOCTPaHCTBEHHOM COBMECTUMOCTH PACIIOJIOKEHHSI 3JIEMEHTOB, TOIIEKANX
0TOOpaYKEHUIO — IOCTIDKEHHE ONTHMAIBHOTO YPOBHSI BOCHPHSTHS COACPKaHus HH(popMarin
3a c4eT noA0opa ONTUMAIBHOTO PACTIONOKEHUS HH()OPMAIIMOHHBIX TOJIeH U 001acTe,
comepkamux nHGopManmuoOHHbIe PparMeHTHl Pa3JIMYHOTO BUAa U HA3HAYCHUSI.
[puHIIMIT BpeMEHHOM COBMECTHMOCTH TP (DOPMUPOBAHMH TTOCIIEIOBATEIBHOCTU CIIE/IOBAHHS
UH(POPMAIIMOHHBIX (ParMEHTOB — OTOOpaKEHUE TEKCTa, rpaUIECKUX U300paKeHHIA,
ayauo- U BUJAEO-NMOTOKA peanudyercs nubo 0e3 pa3aeneHuss BO BpEMEHU
(mapaywiebHOE BOCTIPOM3BEICHHE C TTO00POM KOMOMHAITMH HCTIONB3YEeMOro THIa MH(OpMAITHIK),
aubo ¢ pa3aejeHHEM BO BpeMeHHU (moclie0oBaTelbHOE BOCIPOU3BEEHUE
HHGOPMAIMU PA3JMYHOTO TUIA PEalu3yeMoOe aJrOPUTMOM B OcHOBe DVY).
Hcnonp30BaHKe BCIUIBIBAIOIIUX MOJCKA30K C MOSCHEHUSMH MPU BOCIIPOU3BEIACHUU
ay/aMo- ¥ BUJIEO-TIOTOKA, a TAaKXKe MPHU OTOOPAKEHUU CTATUUYECKUX U AUHAMUYECKUX
WHPOPMAIMOHHBIX PparMeHTOB, COAEPKAIMUX MJIOCKUE U OOBEMHBIE CXEMBI.
[Ton6op onTUMaIbHOTO COYETAHHs TUMA (TApHUTYPHI) U pazMepa mpudra:
nuGpbl NpaBUAbHOW GpopMBI, cCoOnep)kammue B CBOEH OCHOBE
NpsSMble JUHHUHU U CTPOUYHBIEC OYKBB BOCIPUHUMAITCS Jydlie,
MpU 3TOM OTHOIIEHHUE TOJIUIMHBI JUHUNA K BhICOTE MIPUPTA AOJKHO OBITH 1:5,
a OTHOIIEHHUE BBHICOTHI KETrJs CUMBOJIa K HHTEPBAJIY MEXAY CUMBOJAMH
peKOMeHAyeTCs ycTaHaBiauBaTh B npengenax ot 1:0,375 nmo 1:0,75.
[Ipu popmaTupoBaHHM KOHTEHTA B TPAAUIHMOHHOM DY HEOOXOIUMO YUHUTHIBATH
NCUX0()U3NOTOTHIECKUE OCOOCHHOCTH CEHCOPHOTO BOCTIPUSATHUS PA3IMYHBIX IIBETOB
TIONIAXPOMATAYECKOTO CIIEKT]A, AKTUBVBUPYFOLTIHE U TI00Y KIAFOIIME PARTYHBIE TICHXMUYECKUE COCTOSHST.
CTUMYJIMPYIOILHE [IBETA BOICHCTBYIOT KaK Pa3ApaKUTENN (KPACHBIHN, OPAHYKEBBII 1 HKEITHIN),
Ne3UHTETPUPYIONINE [[BETA YCIOKAWBAIOT U BHI3BIBAIOT COHHOE COCTOSIHUE
(¢rioNeTOBBIM, CMHMIA, TOTYOOI 1 3eJIeHBIH), HEUTpaATHHBIC 1IBETA (PO30BbIi, KOPUUHEBBIN 1 CEPBIi),
HEKOTOpble KOMOMHAIMU PA3JIMYHBIX IBETOB CYIIECTBEHHO MOBBIIIAIT
YTOMIISIEMOCTh U MOTYT OOYCJIOBUTH cTpecc (IpeaMeT 3PTOHOMUKH),
0COOEHHO MpPU UCMOJb30BAHUU TEXHOJOTHUHN BUPTYaJIbHOU peanbHOCTH.
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[TonGop onpeneseHHOro ONTUMAJILHOTO COYEeTaHUA LBeTa PoHa U wpudTa
(Genblil Ha TEMHO-CUHEM, JKENITBIN Ha ITyPITypHOM, JKEJIThII HA CHHEM U YEPHBIA Ha OesioM).
Co3nanue BHICOKOMH(OPMATUBHOTO ABYX- U TPEX-MEPHOT0 rpa)uecKoro n300pakeHust
IIPU pacCMOTPEHUHU MH(DOPMALIMOHHOTO B3aUMOIEUCTBUS B 3PIOTUYECKON CUCTEME,
onepupyromeil B MHTEpaKTUBHOM peXHUMe NOCPEACTBOM OTOOpaKEeHU A
CTaTU4YECKOro rpaduyeckoro n3odpaxenus (pexkomeHayemsuiii pazmep 200 X 150 mm)
¥ BOCIIPOU3BEICHHUE 3ByKOBOTO MOTOKA (pEKOMEHyeMas JIMTEIbHOCTh | MUH)
HEpEeJIEBAHTHOTO MpeIMETy U3ydeHUs] 00ycCIaBiIuBaeT pacceMBaHUE BHUMAaHUS,
CYLIECTBEHHOE CHM)XeHUE 3P PEeKTUBHOCTU (HOPMHUPOBAHUS 3HAHUN 00ydaemoro,
€ro OBICTPYIO 3PUTENbHYIO, ICUXUYECKYIO U COOTBETCTBEHHO OOIIYI0 yTOMIISIEMOCTb,
a BOCIPOM3BE/ICHUE BUICO-TIOTOKA TAPAUIEITHHO C ay/IHO-TIOTOKOM (BHICO-(DHITEM M MYJIET-(DHITEM)
MO3BOJISIET OKA3bIBATH CYIIIECTBEHHOE BIMSHUE HA MOJICO3HAHKE 00y4aeMOoro 1 00ecrieunBaeT
BO3MOXHOCTb CYyIIECTBEHHO MOBBICUTH 3} (PEKTUBHOCTH (OPMHUPOBAHUS 3HAHUM.
Jnst coznanus bJ] ¢ onmucannemM HOBBIX MPEIMETOB U3yUeHHs TpeOyeTcsl HCIIOIb30BaTh
TEKCTOJOTUYECKUE UJIM KOMMYHHUKATUBHBIE METO/bI MMOJTYyYEHUsI HUHPOPMALINU
® TEKCTOJIOTMYECKHUE TPAJULIMOHHBIE METO/IbI IIPEIIOIAratoT U3yYEHUE PA3IUUHBIX
HocHTelnel nH(opMaIy (MHCTPYKIWH, TTIOCOOMSI, PYKOBOJICTBA, MOHOTPAa(UH U CTaThH),
NPUMEHSAIOTCS B ClIydae OTCYTCTBHUS HEMOCPEACTBEHHON BO3MOXKHOCTH
MCIIOJb30BAHUS KOMMYHHKATHBHBIX METOA0B st popmupoBanus bJ

[0 XOPOIIO CTPYKTYPUPYEMBIM (DyHIaMEHTaIbHBIM IPEIMETHBIM 00J1aCTAM;

® TEKCTOJOTHYECKHE COBPEMEHHBIE METO/IbI TIOJTy4eHHs] MH(OPMALIK TIPEIIOIaraloT
aHaJIM3 COJIeP>KaHUS CIEeUATU3UPOBAHHBIX HH(POPMAIMOHHBIX PECYPCOB
(xpamununy, 6aHkoB AaHHBIX, bJ[, pecypcoB ceTu “Internet”

U MHPOPMANUOHHO-TOUCKOBB X CHCTEM),
NPUMEHSIOTCA MO0 OTHOIIEHUIO K BHICOKOTEXHOJIOTUYHBIM M JHUHAMUYHO
Pa3BUBAIOILMMCS IEPEJOBBIM MPEIMETHBIM 001acTsIM (IpoOeMHbIM chepam);

® KOMMYHHKATHBHBIC ITACCHBHBIC METOJIbI (HAOIFOICHHE, POTOKOJIMPOBAHIE H JICKIIS)
PEKOMEH/Iy€eTCsl UCIIOIb30BaTh B CIIy4ae HEBO3MO>KHOCTH OTPbIBA CIIELIUAINCTOB
OIpeIeTIEHHON Npodeccy, BBICTYNAIOIIMX HOCUTEISAMHU PEAKUX 3HAHUM U OIIBITA,
BBITIOJIHSIOIIUX OINpEAeIeHHBIE BBl MPOGECCUOHATFHON NESITEIHbHOCTH

B CJIO’KHBIX TEXHOJOTHMUYECKUX Mpoleccax (He)MaTepralbHOrO MPOU3BOACTBA,;

® KOMMYHUKAaTUBHbBIE aKTHUBHbBIE MHIAUBUAYAJTIbHBIE METO b
(aHKeTHpOBaHUE, UHTCPBBIOUPOBAHME, MEPENHUCKAa U JHAJIOT)
UCMNONBb3YITCS AJS OpraHu3aluu U3BJIedeHUS UHPOpMALUU

B JIIOOBIX yCIOBHUAX 0€3 OTPaHUYEHUN y CHEUHAJIUCTOB BBICTYHAIOMIUX
HOCHTENSIMH PEIKUX 3HAHUN U NPOPECCHOHANIBHBIX HABBIKOB;

® KOMMYHUKAaTUBHBE aKTUBHBIE TPYHNMNOBBIE METOJ bI
(MO3TOBO¥M MITYypM, KPYTABIH CTOJI, polieBasi U dKCIEPTHAS UTPHI)
WCIIOJIB3YIOTCSA TPH MOJYUYSHUU WHPOPMALIHH MOCPEICTBOM MPUBICUYCHUS
IPYMIIbI CIIEHUATMCTOB MO PA3JIMYHBIM MPEIMETHBIM O0JIACTSM U MOCIIETYIOIIEro
KOJIJIEKTUBHOT'O OOCYXJEHHUsI IUHAMUKHU Pa3BUTHUSI CIOKUBIIEHCS CUTYyalluH

uiIu QYHKIIMOHUPOBAHUS CIOXHOTO 00BEKTa, MPOI[ECCa UM SIBJICHUS
COTJIACHO yCcTaHOBJIEHHOMY TexHoyornueckomy pernamenty (TOCT u (R)ISO).
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3.5.6. 0OcCO6eHHOCTN apXUTEeKTYpbl aAaNTUBHOIO 3NEeKTPOHHOro y4ebHUKa
ApxurtekTtypa agantuBHoro DY (puc. 3.8) BKIOYaET HECKOJIbKO KOMIOHEHTOB:

o yHTEpEHCHBIN MOIYJIH — COAEPYKUT HECKOJIBKO MHTEP(EHCOB IS Pa3HBIX MOJIK30BATENEH;

®  BBIUMCIIUTENBHBIN MOIYIIb (SIIPO) — YIPABISAIOLIME POLEAYPbI, AITTOPUTMbI U MOJTYJIH;

®  CEMaHTUYECKas MOJIEIb MPEeMETa M3yueHNs (UCIMITTAHBI) — ACKIIapaTUBHAS U TIPOLICTypHAs
YaCTH JJAHHBIX, OTHOCSIIMXCS K COJICPIKAHHIO AUCIUILTUHBI ([TpeMeTa H3ydeHus);

e bIIKM — Bknrwouaer KM cyO6bekra oO0yueHuss u KM cpeacTtBa oOydueHus,

e (0aHK JaHHBIX — BKIO4YaeT Habop b/l paznuuHoro pyHKIMOHAIBHOTO HA3HAUYCHHUSI.

WuTepdericHblit MOYIb

| |
' |
: Unrepdetic Wnrepdetic WnTepdetic Unrepdetic |
|| agMuHHCTpaTopa npenoaBaTens CrienuannucTa 00y4aeMoro :

BeruncnurensHeli MOAYIb (40P aAaNTHBHOTO IEKTPOHHOTO yueOHHUKA)

| |
| |
: PaGouas Wntepdeiicubin || Pabouas PR IMpouenypa :
: BUJICO-TIAMSATD MOJIYJIb CONPSDKECHHS naMsITh ayTeHTH(PHUKALIH :
| ! ‘} i ! |
: \ \ | :
| algpouec%%% Monyns | BoIMHCTUTENbHBIH || AITOPHTM NPOBEKH| |
: PeIPE3CHTALHH OTOOpaKEHUS nporieccop (sapo) MO/UTMHHOCTH | |
|
: 1\ \ 1 } |
| | | T 1 | 1Y |
» |
: AJropum™ reHeparmm [Ipouemypa 3arpy3ku JIuarsuctuueckuit Iporiemypa 0opaboTkH :
: 3arpocoB ;_( BITIKM JIaHHBIX r:_peﬂMeTa MpoLeccop JIAHHBIX [OJTE30BATEIICH | |
______________________________________________ _4 —_—_———
r-r—-————=—=—=—=—— *__________________________________C______________I
| | Asropumv oGpabotku e »| Anroput™ GpOpMUPOBAHHUS CMaHTHICCKas MONICID,
l 3a1poCcoB [’ KOMIOHOBKH JAHHEX [+ Mpe/IMeTa U3y 4CHHs
l :
: AJTOPUTM PEKOHCTPYKLIUU AJ‘IFOpHTl\:[ BbIOOpa |
| MeTaMOJEeH peaMeTa YIpaBIISIEOIIEH TPOEeyphI :
| - —— e 7 -
r I [
: : JexmnapaTuBHas 4acTh [TaHHBIX : : [IpouenypHas 4acTh AdHHBIX : :
I |
I bubmuoreka | |,|  bubmmoreka | bubmiorexa | | | BuGmmorexa '
K || BBIYMCIHUTENBHBIX
|| 00BEKTOB TEpPMHUHOB : | HPOLIEYD METOJIOB aHaTU3a : :
I |
| I
: : bubnnorexa AR bubnnorexa | | | Bubmorexa metozios |, | | brubmiorexa amropumvos | !
: : CBOMCTB ONHMCaHUM | : 00pabOTKHU TaHHBIX 0TOOpakeHust X
| N
I |
I bubnnorexa AN bubnoreka 1 bubnnorexa MR bubmorexa : :
: : M300pakeHUH’ neseu u 3axaq : : ITOPUTMOB 00padOTKH Mozenen : :
[

|
| | :
: ,| Asropumv 00paboTKI : | Asroputv 00paboTKH |, |
: JarHbx BITKM : : 3arpocoB K b/ i
' I b |
| BJl c KM J_, BJl c KM | B/l ¢ y4eTHBIMH . anomep’gopmw !
|| cpencTBa oOy4deHuHs cyObekTa 00yueHns | | : 3aMHUCSIMU JTAHHBIMH :
- 4

I B/l ¢ HanonmHeHneM BJ] TectoB YO30 :

'|  mo mpesveram u NOJICO |

e 4

Pucynoxk 3.8. OcobeHHOCTH apXUTEKTYPBhI aIallTABHOTO JIEKTPOHHOTO Y4eOHUKA
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NuTepdeiic anmuHucTparopa obecneunBaetT MOAU(PUKALINIO YUETHBIX 3aIIUCEH .
WuTepdeiic mpenoaaBaTes M03BOJsAET 00€CIEUUTh MOJAEPHU3ALUIO TapaMETPOB.
Nurepdeiic cnenmamicTa (3Kcnepra) peamusyeT BO3MOKHOCTh IIPOCMOTPa M MOAU(UKAITAH
MH(POPMAITMOHHBIX (DPArMEHTOB OTPAXKAOIIHMX COCPKAHUE MPEAMETa U3yUCHUS (TUCIUILIAHB ).
PaGouast Buzieo-namMsIth npeaHa3HAuCHA IS XPAHSHUSI TPOMEKYTOUHBIX (BPEMEHHbIX)
HOMUHAIBHBIX 3HAYEHUI MAapaMeTpPOB, XapaKTEPU3YIOIIUX COCTOSHUE 3JIEMEHTOB MHTepderica
Ha JUHAMHAYECKH (HOpPMUPYEMOil popMe MPOrpaMMHON peann3anuu aJanTuBHOTO DY .
WurepdeiicHplii MOTyITb CONPsDKEHST 00eCTIeUMBACT PETPAHCIISIINIO 3HAYESHUH TTapaMeTPOB
u3 paznuuHbix B/l mocpencTBoM ceMaHTUYECKOW MOJIENU perpe3eHTaluyd nHPpopManuu
aganTuBHOoro DY u Habopa ynpaBisSIONIMX MOIYJEH U MPOIEAYP B €0 OCHOBE.
PaGouast mamsTh npeHa3HayeHa Ul XpaHEHNs! IPOMEXYTOUHBIX HOMUHAJIBHBIX 3HAYEHHUI
IIapaMeTPOB, UCIOJIBb3YEMBIX BBIUMCIMTEIbHBIMU IIPOLEAYPAMU U aJITOPUTMaMU sipa Y.
[Ipouenypa ayTeHTH(UKALIMN PEATU3yeT PETUCTPALINIO HOBOT'O U CYIIECTBYIOILETO
M0JIb30BaTelIs, pa3rpaHUYCHHE MPaB JIOCTYINa K HHPOPMALUU PAa3IMYHOTO Ha3HAUCHHUS.
AJITOpUTM NPOBEPKH MOJIMHHOCTU OOecreynBaeT BepUPUKALNIO BBEJEHHBIX
JAHHBIX I0JIb30BATEIEM Ha COOTBETCTBUE 3a/IaHHOMY 11a0JI0OHY M yuyeTHOM 3anucu B B/I.
[Ipouenxypa 0o6pabOTKM JAaHHBIX MOJIb30BaTeNe GopMHUpyeT U oOpabaThiBaeT
3anpocsl K b/[ 1u1st coxpaHeHus U U3BJIEUYEHUS 3HAUEHUN TapaMETPOB YUYETHBIX 3aIMHMCEN.
[Iponeccop aganTUBHOW penpe3eHTAallUU UHOOPMALMOHHBIX (PAarMeHTOB
peanusyer MHIUBUIYaJIbHO-OPUEHTUPOBaHHYIO reHepauuto OB nocpenctsom noabdopa
ONTHUMAJIbHOT'O COYETAaHUs 3HAUYEHUU mapaMeTpoB oToOpaxeHus uHpopmanuu DY
Ha OCHOBE y4YeTa NMOTEHIUaJlbHBIX BO3MOXHOCTEH cpeJcTBa OOydeHUs
(HoMuHanbHBIE 3HAUYEeHUS mapamMeTpoB KM cpencTtBa oOyueHUs)
u MOJICO (HomuHanpHble 3HaYeHUs napameTpoB KM cyObekTta oOyueHus).
Monyne oToOpaxkeHuss GopMupyeT ouepeab HHPOPMAITMOHHBIX (PparMeHTOB
NOJUIeKAIMX OTOOPaXKEHUIO aJallTUBHBIM DY ¢ y4eTOM ONTHUMAJIbHOTO COUYETAHUS
paccuMTaHHBIX 3HAYEHUM apaMeTpoB oToOpakeHuss nHpopmaunu Ha ocHoBe BITKM.
BeruncnurenbHbli Ipoueccop (BBIYUCIUTENBHOE SAp0) 00ecneunBaeT yIpaBieHUe
Y KOOPJIMHALIMIO TIOTOKOB JIEKJIApaTUBHBIX JTAHHBIX U CITy>K€OHOM MHpOpMaLuK OCPEICTBOM
YHOPABJISIOMIMUX TPOLENYpP U aIrOPUTMOB, pEalIu3yeT COINIACOBAHHOE (PYHKIIMOHUPOBAHUE
BCEX Pa3JIMYHBIX KOMIIOHEHTOB UMEIOIIMNXCS B OCHOBE apXUTEKTYpPhI aJallTUBHOTO DY .
Anroputm reseparuu 3anpocoB K BITKM peamzyer popmupoBanue 3amnpocos k BIIKM
JUTSL 3arpy3KU U COXPaHEHUH 3HAUCHU MapaMeTpoB, coaepxarmxcs B KM cyobekra 00yueHust
1 KM cpencrBa 00ydeHws, TIOIepyKUBast PEXKHM aJalITHBHOTO 00y4eH s cpezicTBa 00ydeHus (OY).
Anroputm o6pabotrku ganHbsix BIIKM peanu3yer mociaenoBaTelbHY O
00paboOTKy 3ampoCOB, MOUCK JaHHBIX 0O0ydaeMoro (cyobekTa obyuenus) B BITKM,
M3BJICUECHUE U COXpAaHEHMUE 3HAUYCHUM mapaMeTpoB xapakTepusytomux MOJICO
(busuonoruyeckme, NCUXOJIOTHUYECKHNE U JUHTBUCTUYECKHUE), a TaKXKe
HO3BOJIET 3arpy3UTh U MoAM(UIIMpoBaTh 3HaueHus napamerpoB KM cpenctBa oOyueHus
OTpaXarolhe NOTEHIHaJbHble TEXHUUYECKHE BO3MOXHOCTHU CpeACTBA 00yUYeHUs.
JIMHrBUCTUYECKHIA TIPOIIECCOpP peaTn3yeT MHOTOSI3BIKOBYIO MOJIEPKKY UHTEpdeiica,
M0JIb30BaTENb UMEET BO3MOXKHOCTh BHIOOpA ONPEIEICHHOTO sA3bIKa MpHU padorte ¢ DY.
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357CeMaHTMN4YecKas Mmoaenb NpeapcrtTaBneHns,
CoOXpaHeHMA M Ma3BnNevYyeHnMsa MHpopmMaumm
CrpykrypHas (cemaHTrAYecKast) Moziesib DY (puc. 3.9) — ocHOBaHA HA MH(OPMAIMOHHOM CTPYKTYpe
(MeTa-MoyIeNH) TIpeIMETa M3YUYCHHS! (JIMCIMIUTAHB), BHICTYTIACT YHUBSPCATBHOM CTPYKTYPOU JAHHBIX
Y TIOJYICPYKHBACT BOSMOYKHOCTh MHKATICYJIS N MH(DOPMALAH TI0 PSyTy AUCIAIUTHH (IPSIMETOB U3YUCHHS).
Mera-mozers npeaMera u3ydeHust (prc. 3.9) npeacrasisier co00i HEpapXHUi0 U BKITIOYACT:

UH()OPMALIMOHHYIO CTPYKTYPY — arperupyeT CChUIKU, MO3BOJSIONINE MOJIYYUTh

JOCTYI K COJIEPIKaHUIO OCHOBHBIX 3JIEMEHTOB METa-MOJICIIH MTPEAMETa U3YUCHHUS;
O OTrJaBJICHHE — COJCPKHUT CUCTEMY CCHUIOK, OTPaXKaIIIy MepPeYeHb
[gacTeii], paznenos, [r1aB], moayneit, [0mokoB], maparpados, [a03ares]
Y 3JICMEHTAPHBIX CTPAHHUIL COJCPKANTUX UHPOPMAIIHIO TIO TIPEIMETY H3YUCHHUS,
O  CBSI3BU MEXTy MHGOPMAITMOHHBIMH (hparMeHTamMy — HabOp TIEPEKPECTHBIX CChUTOK MEKITY
HECMEKHBIMU HH(POPMAITMOHHBIMY (pparMeHTaMH, 00eCTIEUMBAIOIIMMYI HABUTAITHIO;

andaBUTHO-TIPEIMETHBIN yKa3aTeslb — BKJIIOYAaeT HabOp KIIOUYEBBIX TEPMHUHOB,

IMOHSATHUI U UX 3HAYEHUH, a TaKKe 00BEKTOB, X CBOHCTB U OMMCAHUH.

PaGota nperogaBatersi CONPOBOKIAETCS U3BJICUCHUEM €TI0 3HAHHUM U MPe/ICTaBIsieT co00i

UTEPALMOHHBIN IPOLEcC, Ha KaXJA0i UTepaluy KOTOPOro peajnu3yeTrcs 3alojHEeHue
CIIOTOB (peiiMa, COOTBETCTBYIOLIET0 TeKylIeMy HHGOPMAlMOHHOMY (pparMeHry.

bubnmnoreka pparmenTapubix ¢ppeitmon

Anroput™m (popmMupoBaHUs
(akTyanbHON 4acTu

OrnaBieHue

CBsi3u (parMeHToB

bubnnorexa noHATHIA

bubnrorexa 00bEKTOB

-

Bubimorexa CBOMCTB

N

Bubnmoreka onucanuii

Jlutepatypa

MCT&-MOI{CHB nmpeamMmeTa

+— AJIropuT™ HM3BICUCHUS HHPOpMAIU [
bubnmoreka neneBsix (ppeitMos
< p.| AJITOPUTM PEKOHCTPYKLHUH
MeTa-MOJIEIH
1 —_———— e —
N 1 < I | r |
S 5 a I .
<o 2 S 2| | e TR, JlepeBo tierneit ]4:—
7 1 O I I 1 ~ = |
‘ :? S % :: ! l Bup penpeszenryemont |
<1< &5 || |__ mndopvaunn B KoHTeHTE |
| 1
- - - - — - - - i Korautusnas ;| | KoruutusHas
: ! MOJEIIb MOJEIIb
o 1 g
- |i cyObekra cpencTaa
< % _ :: O0yJeHus oOydeHus
1
)1, BB Bbaok mapamerpuueckux
le- & é 20 KOTHUTHBHBIX Mo eJiei
J s 2 F
Y rEE R I
< _g E = :: i~ Hpvoueccop
) 2 2 g n aJanTHBHON PETpPe3CHTANN <
a 1
«- 50 ' uH)OpMALKOHHBIX (parMeHTOB
1 <Y ~ !
B : A
1
| | Anroputm 00pabOTKH COOBITUI
< WHUIUUPYEMBIX TI0JIb30BaTEIEM
1
1

Pucynok 3.9. CtpykrypHas (ceMaHTHYECKas ) MOJICb PEIPE3CHTAIIN HHPOPMAITUN
B aJJalITUBHOM CpEJCTBE 00yueHHUs (JIEKTPOHHOM y4eOHHUKE)
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[TocnenoBaTensHOCTD ONEpaIiid OIB30BATENS CBOASATCS K BBIIa4e OTBETOB HA BOIPOCHI,
dbopmMupyeMbie U3 ONMpPENETCHHBIX CMBICIOBBIX CBSA30K NPOU3BOIHBIX GpeiiMOB.
Iporierypa M3BIEUEHHs CTPYKTYPHUPOBAHHBIX JIAHHBIX HAYMHACTCS C MH(OPMALIMOHHBIX (PparMeHToB
BEPXHETO YPOBHS U MOCIEOBATEIBHO MEPEXOAUT HA PACCMOTPEHUE €TI0 KOMIIOHEHTOB.

@opMUpPOBAHHE YAaCTEH CEMAHTUUYECKON CTPYKTYPHOU MOJEIU NPOUCXOAUT
HA OCHOBE COOTBETCTBYIOIIMX MPOU3BOAHBIX (PPEHMOB MOCPEACTBOM Pa3IMUHbIX AITOPUTMOB!
¢peiima, Tpou3BOASLIETO (aKTyaTbHYIO YacTh CTPYKTYPHOH MOJIENHU MpeIMETa U3yUYeHUs
(bparmentHOrO dpeiimMa) u GpperiMa, MPOU3BOASIIIETO ASPEBO HeleH (1eaeBoro gpeiima).

TexHomnorust popMUpOBaHUS JepeBa Lieeil BKIOYAeT BHIOOD LI€JIEBbIX Ha3HAYEHUHN
UHPOPMALMOHHBIX (pparMeHTOB U3 (aKTyalbHON YaCTU CTPYKTYPHOH MOJENH,
B pe3yjabTare 4ero GOopMHUpYETCs ONpEeAeIeHHBIH CIUCOK IEJEBbIX Ha3HAYCHUH,
BBIOOP M3 CIIMCKA IEJIEBOTO Ha3HAUCHUS U 3alOJHEHHS IS HETO IelieBoTo (peiima
(bopmupoBanue KnaccupuKalii, BblJIeIEHUE TOHATHII-KaTETOPH B 11€JIEBOM Ha3HAYCHUH,
JISKOMITOZHLS TIEICBOTO HA3HAUCHISL, KPUTHYECKVIA aHATV3 COOTBETCTBES LIEIEBOrO HABHAYEHY 1 (DparMeHTa);
¢dbopMHpoBaHUEe HA OCHOBE TOIYYEHHON MH(POPMAIIUH TEKYIIETO COCTOSHUSA AepeBa LeNeH;
BBIOOP CJICTYFOIIETO 1IEJIEBOr0 HA3HAYCHKS IIPU OTOOpaskeHNH MH(OPMALIMH TTOCPEACTBOM DY.

Anroputm o0pabOTKH COOBITHM HHUIMUPYEMBIX MoIb30BaTeiaeM (puc. 3.10) —
Ho/IepKKa pabOThI MPEToIaBaTelIs MO HAOIHEHHIO (PparMeHTHBIX (peiiMOB 1 JiepeBa LieseH.

™| AITOPUTM WHULMATN3ALAH OTIIHI [ AJITOPUTM TIOJIEPKKH OMLKH MOTb30BATENS
'd N\ : ( N\
| Uewm sBIsIeTCA | Amamms Buja it Orobpaxenne uHp.
BBIJICJICHHBIN 3JIEMEHT? uH}. JIIeMeHTa | 3JIeMEHTa OIpe/. BUJa
| H3meneH naHHbIi o O0paboTunk * JlexoMmo3uIns
uH(. 2IeMEHT? | | cTpykTypsI nemenTa [—#~|  CTPYKTYpBI (dparmeHnTa )
o Kakoe neneBoe .| Ompenenenne [ IeneBoe Ha3HAUCHUE

| Ha3HAuCHHE I/IH(I)OpMaI_II/II/I?/ LIEJIEBOTO HA3HAYCHUS

BriOpano kiroueBoe O6paboTurk
MOHSITHE BO ()parMeHTe? KJIFOUEBBIX TOHSITHI
A J

»! (parmeHTa nHpopManun

N

i

OtobpakeHne CyIHOCTH
= KJIIFOUYCBOT'O ITOHATUSA
A\

J

e N e N

1
1
1
!
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
1| OroOpaskeHue nepedHs
1
1
1
1
]
1
1
:
1
1
1
1
]
1
1
1
1
1
1
1
1

o BLI6paH repeveHb o O6pa6OT‘{I/IK <
KJIIOYEBBIX IMOHITHI? HEePEYHs MOHATUIH > KITFOYEBBIX MOHATHI
o BriOpans! cBoiicTBa . O6paboTunx il OToOpakeHue CBOWCTBA
B TaHHOM UH(. 371-Te? CBOMCTB 3JIEMEHTA > nH(. aIeMeHTa
o Bri6paHno MeToany. . O6paboTunk * OrobOpaxkeHune
ommcaHue 1o uHd. 31-Ty? METO/I. OITUCAHUS p| PEKOMEHITAITUI 10 ATIEMEHTY
| [Tepexon Ha apyroi o AHamuz cBszet [ OTtoOpakeHue mpebI.
YpOBEHB Hepapxuun’? uH(}. >IeMeHTa > WK CJIeNI. YPOBHS
] BriOpana nmurepartypa | Amnanus mutep. * OrobpaxkeHne JuTep.
1o uH@. 3yIeMeHTy? WCTOYHUKOB 3JI-TA | ICTOYHHKOB 110 (bparMeHry

Anroputm BeIOOpa HH(OPMALIMOHHOTO (pparMeHTa H HNudopm. pparment ’

Pucynoxk 3.10. Anroputm 006paboTKH COOBITHI HHUITUUPYEMBIX MOJIb30BaTEIeM
B aJIalITUBHOM CPEJICTBE O0y4CHHS (JIEKTPOHHOM YUCOHHKE)
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PaboTa nomnb30BaTelisi ONEpUpPYIOLIEro B ONPEAETICHHOM peKuMe (QyHKIIMOHUPOBAHUS
IPOrpaMMBbI COMPOBOXKAACTCS HAKATHEM KHOTIOK, MOIM(uKalieii cofepkaHus mosuei popmsl,
YTO MHULIUHUPYET 3alyCK Pa3JUUHBIX NPOLUEAYP U aJIrOPUTMOB, BBIMOJHSIONIHN X
00pabOTKy JaHHBIX U BOSHUKAIONIUX COOBITHI B CpeJie MPOTPAaMMHOTO OKPYKCHUS.

ANTOPUTM H3BICYCHUS MHPOPMAIIUHN OMEPUPYET B COTITACOBAHHOM PEKUME
C TPOIECCOPOM ATANTUBHON perpe3eHTau HHGOPMAIUU U 00ecreynBaeT 00paboTKy
nepeBa 1esnei 00yyeHust ¥ (paKTyanbHYIO YacTh CEMAaHTHYECKON MOJIEIH MPEMETa U3YUCHUSI.

Anroput™ hopmupoBanys (pakTyaTbHOM YacTh CeMaHTHYECKOH MOJICIH TIPEIMETa U3yUYCHHS
peanu3yeT BEIOOPKY coaepkaHusi HHYOPMAMOHHOTO (pparMeHTa, BKIOYAIOIIET O
KOMIIOHEHTHl MHPOPMAIIMOHHON CTPYKTYpHl DY u OMOIMOTEKH TEKCTOB, a TAKXKeE
SIIEMEHTHI AJI(PaBUTHO-TIPEIMETHOTO yKa3aTels (MOHATHS, OOBEKTHI, NX CBOMCTBA M OTMCAHMS).

AnroputM 00pabOTKH COOBITHI MHUIMUPYEMBIX MOJIB30BaTEIEM YIPaBIIsICT
00paboTKON COOBITHI COMPOBOXKAAIOIIMX ACSITEIILHOCT MpenoaaBaTelis npu oopadboTke
CymecTBYIOMHUX (parMeHTHBIX PpeiiMOB U MOIU(UKAIIUN AepeBa Ielieil 00yueHus.
OH BKJIIOYAET aJropUTMbl HHOOPMAIIMOHHON MOJJIEPKKU ONEepaluil Mojabp30BaTes,
WHUIMAIMN OTICPAIINiA, U3BJICUCHHUS M COXpaHEHHsT MH(OpMaIu mpy paboTe TperoaBaTess
C CeMaHTHYECKOH (CTPYKTYpHOM) MOZIEITBIO (MO(HKAIIKS (PparMEHTHBIX M LIETIEBBIX (DPEHMOB).

ANTOPUTM MHHUIIMAIN3AINH ONepamnuii oroOpaxkaer nHGpOpMaIMOHHbIE (GparMeHTHI
(MOJTy/ M ¥ BOIIPOCHI /171 TECTUPOBAHUS ) IIPETIOABATENIO IS TOCIIEAYIOIIEH MOAN(DHUKALIUH.

AnropuT™M HHGOPMANMOHHONW MOAJACPKKHA ONEepaluid MOJIb30BaTEN,
GYHKIIMOHUPYIOUIUH COBMECTHO C MPOIECCOPOM AJAaNTUBHOM penpe3eHTaluu
Y AITOPUTMOM H3BIICUCHMSI MTH(DOPMAIHN W3 CTPYKTYPHON MOJICIH, TIPEIOCTABIISET TIOTPEOUTEITIO
HEOOXOMYFO HH(POPMAITEO O TEKYITIEM COCTOSHHM JIepeBa 1TIei 1 (PaKTyarbHOM YacTy CTPYKTYPHOM MOTIRIIHL

AHaJOTUYHO OpraHM30BaHa AITOPUTMHUYECKAs MOIEPKKA padOThI TP enoIaBaTes
npu pOpMUPOBAHUY JIepeBa LiesIei MOCPEICTBOM aIrOPUTMa PEKOHCTPYKIIUN METa-MOIEIIH.

CeMaHTHUYeCKass MOJEJb MOJICKHUT aBTOMATHIECKON MPOBEPKE HA MOJHOTY
Y HETIPOTHUBOPEUNBOCTH JAHHBIX COJEPIKAIIUXCS B HEH, UTO PEATH3YETCSl allTOPUTMOM
BbIOOpa MHPOPMAIIMOHHOTO (pparMeHTa, KOTOPBIN OnpeeisseT OCOOCHHOCTH €ro 00paboTKH.

TCM DY MOXeT UCIOJIb30BaThCS 00yUaeMbIM JJI CAMOCTOSITEIbHONU PabOTHI
B pekuMe 00ydeHHs, a TAK)KE B PEKUME YIPABIIEMOTO OBIaJeHU HHPOpManen,
OCYIIIECTBIISIEMOTO TIO MPUHIMITY 00paTHOM cBsi3H (11 3ToM pearmzyercs yuer Y O30 u MOJICO).
B sTom pexxume pparMeHTHBIE U 1IeJIeBbIe GPEHMBI, 3aII0JIHEHHBIC aBTOPOM, SIBIISTFOTCS
OCHOBOW I TeHEPAIMK BOIPOCOB 00yd4aeMOMY M KOHTPOJISI TPABHIIBHOCTH €TI0 OTBETOB.

Hcnonp30Banne JaHHOW TEXHOJIOTHH 3HAYUTEIHLHO OOJErduT MPOILEIypy aHalu3a
NOC cuctembr AJ10O, a Takke TpyJ NpenogaBaTesisi HallpaBJIECHHbBIA HA co3aHue JY.

PaccmarpuBasi 0COOCHHOCTH peain3aiuy KOMIOHEHTOB cructeMbl AJ{O BbLIeseTCs
HEOOXOMMOCTH MCIIOB30BAHUS CTPYKTYPBI SKCTIEPTHON CUCTEMBI, KOTOPast HAMITYYIIINM
00pa30oM IMO3BOJISIET BOILIOIIATH BCE MEPEUHCIICHHBIC BBIIIIE MPHHIUITHI ()YHKIIMOHUPOBaHUS B DY .
[enepanus onpeneiaeHHbIX HHGOPMAMOHHBIX ¢parMeHToB agekBatHo MOJICO
¥ aBTOMATHYECKOE MIOCTPOCHHUE JIAJIOTa PEATH3YIOTCS HA OCHOBE 3BPUCTUUECKUX AITOPUTMOB.
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3.6. PopmanbHOoe onucaHue adanmueHoOU UH(POPMAUUOHHO -
ob6paszoeamenibHOUl cpedbl Ha OCHO8€e Mmeopuu ynpaeseHus
['maBuoe TpeboBanue k coppemeHHBIM MOC cuctem AJIO 3aknrodaeTcs

B oOecreueHuU MaKCUMaJIbHON CTeNEeHN UMHAUBHUAYAIU3alluu poluecca o0ydeHus

nocpezacTBoM peanuzanuu aganrarmu K MOJICO no oTHomeHH o K KaXka0My KOHKPETHOMY

o0y4aeMoMy, YTO HE OCYIIECTBUMO P TPAAUIIMOHHBIX METOJIaX MACCOBOTO 00 yUYeHUSI.
NOC u cucrema aBTOMaTU3UPOBAHHOTO 00y4eHUs! (Ha PACCTOSIHUM) MOYKET BKJIFOYATh
00JIBIIIOE KOJTMYECTBO PA3HBIX KOMIIOHEHTOB, PEANU3YyIOMMUX pPa3INdHble PYyHKIHNH.

CrnoxxHocTh (hopManu3alviy ¥ aHaIM3a MHOTO-KOMIIOHEHTHBIX M MyJbTU-areHTHbIX NOC,

a TaKXke peaju3alus KOHTYpoB aaantaiuu B cucteMax AJIO cyliecTBEeHHO BO3pacTaeT

C YBEJIMYEHUEM AKTYaTbHOIO MHOXKECTBA MapaMmeTpoB xapakrepusytommx Y O30 u NOJICO,

ATAOKE OTPKAFOLLIVX TEXHAYECKHE XapAKTEPHICTHKK 1 CTIOC00BI TPETHIRIICHHST MH(DOpMAI TMOHHBIX (DparMEHTOB.
OOy4aemblii BBICTYTIAET CIIOKHBIM OOBEKTOM MCCIISIOBAHMS 1 €10 TOUYHOM alpruOpHON MOJICIH

HE CYIIECTBYET, HO, COTJIACHO TEOPUU aBTOMATUUYECKOTO YIpaBleHUs, Oe3 aganTaiuu

HEBO3MOXXHO MTOCTpOoeHUE 3PPEKTUBHOTO yIpaBICHUS JaHHBIM 0ObEKTOM HCCIICIOBAHNS.

Jnst popmupoBanust MoJienH 00y4aeMOro UCTIONB3YIOTCS PA3IMIHbIE TTOXObI M IIPUHIIUTIBI,

B YAaCTHOCTH MPHUBJICUECHNE NHHOBAIMOHHOTO arapaTa IMCUX0(pU3U0IOTHN BOCTIPUSATHS,

KOTHUTHUBHOM TICUXOJIOTUU U MPUKIATHONW JTUHTBUCTUKH SIBIISIETCS 1EJIECO00Pa3HBIM.

dopmanuzaiusi ¢ TOYKU 3PEHUS] TEOPUU aBTOMATUYECKOTO yIPaBICHUS 00YyCIIaBINBAET

paccMOTpeHHe o0IuX NpUHUUIOB ocTpoeHus cucreM AJ1O ¢ Mozaenpio 00yyaeMoro
¥ criel(MKY CUHTE3a CTPYKTYPbI MOJIETISH, BKITEOUAst TIOA00P (HOMUHATTBHBIX 3HAYEHHH ) TApaMETPOB.
Iposenenue nccnenoranns MOC OY4 00ycaBnyBaeT BbIIEICHUE CUCTEMbI 00yUEHHUS U3 CPETIbL.

OYHKIMOHUPOBAHUE CUCTEMbl 00yUeHHUs (Ha PacCTOSIHUM) HEOOXOAMMO paccMaTpUBaTh

C YUETOM OIPEJICIICHHBIX Pa3HOPOIHBIX CBsI3eH ee KOMIOHEHTOB onepupytouux B MOC.
Cucrema AJ10 Bitrouaet DY, ocHoBHOM JIM 1 npukiiaHoit JIM, BbICTyNaeT 3aMKHY ThIM KOHTYPOM:

3V renepupyetr MHOXKecTBO OB OpHEHTHPOBAaHHBIX Ha CyObekTa 00ydeHus (00ydaeMoro)

1 00eCTIeUNBAIOINX TEXHOJIOTHUYECKHI TPOIIECC YIPaBIsieMOro (POPMUPOBAHNUS €T0 3HAHUIA,

JIM oGecrieurBatoT MarHoCTHIKY TIApaMETPOB, XapakTepryror X coctosiHue 00ydaemoro (YO30 u OJICO).
MHorue monararoT, 4TO HOHITHS «CUCTEMa 00yUEHHUS» U «00ydaromas cucTemMa»

HE SBISIOTCS WJACHTHYHBIMH: MOJ CHCTEMOW 00OydYeHUs MOHUMAIOT 00ydaeMoro

u oOyyvaromym cuctemy (ero), onepupyromux B MOC onpenenennoro OVu.
OOyuaroiniast CHiCTeMA BHICTYTIACT CHCTEMOM YITPARTICHHST CJIOPKHBIM OOBESKTOM — 00YHUaEMBIM C €10 MOTIIIHEO.

Jns neneit popmanuzanuu o0yyaronasi CHCTEMa arperupyer B cBoeil ocHoBe DY

¥ Kak MUHUMYM onuH JIM (dakTuueckm HeoOX0qUMO UCcTONB30BaTh 00a JIM).
OOyuarol1iast cricTeMa Ha OCHOBE /TTOPUTMA 00y UCHHS (JIMHCHHBIH, PA3BETRICHHBIN 1 TAITTHBHBIIA)

o0ecneyrBaeT TeHepanui0 onpeeleHHbIM 00pa3zom nogoOpannoro Habopa OB

OpPUEHTUPOBAHHBIX HAa 00y4yaeMoOro aJeKBaTHO 3aJJaHHOMW LeJu OOydYeHUSs .
Ilenp oOyuyeHus BoICTynaeT MHOTO(AKTOPHOMN, MOCKOJIbKY BBIOMPAETCS HA OCHOBE

TpeOOBaHMIA M3JI0)KEHHBIX B 00pa30BaTEIbHBIX CTaHAApTaX, MPEANOYTEHUI oTpeduTenen

00pa3oBaTEeNBHBIX YCIIYT, MOTEHIIMATFHBIX TEXHHYECKUX BO3MOKHOCTEH CPEACTB O0yICHMS,

a Takke Bo3MOkHOTO coctostHus o0ydaemoro (YO30 u MOJICO) nocturaemoro B MOC.
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Chopmynupyem Tenepb 3agady oOydeHUSI KOHKpeTHee U GopMalu3yem:
e 1e/b 00yUEHHs Z — ONPENEIAETCA METOUYECKMMI PEKOMEH IAIMSMK 1 TPEOOBAHUSIMU
K IIpo(hecCHOHATBHOM U CTIEHMANIBbHON MOATOTOBKE CIIEUUAIMCTOB, ONpPEAeICHHBIMU
rocyJapCTBEHHBIMH 00pa30BaTENbHBIMU CTAHJAPTAMH U BEAYILIMMHU SKCIIEPTAMU;

e OU — HaGop nHPopMaUMOHHBIX (parMeHTOB, OTPaXKAIOUIUX COJAECPKAHUE
npeaMeTa U3yUYeHus, MPeabsIBIsIEMbIX 00y4aeMOMYy, O] BO3I€MCTBUEM KOTOPBIX

y Hero obecrieuynBaeTcs GOpMUPOBAHHUE OMPEIEICHHOIO YPOBHS 3HAHUN, YMEHUN

Y HEOOXOAMMBIX HaBBIKOB, BEIPA0ATHIBAEMBIX COTJIACHO UCXOIHOM 11eTU 00yUYeHus,;

e KM — Habop mapameTpoB XapakTepH3yHOLIX OCOOSHHOCTY BOCTIPUSTIESL, OOpaOOTKM 1 IOHUMAHKsI
coJepkaHusi MHPOPMAUOHHBIX (DparMeHTOB CyOBEKTOM OOYyYE€HHS, a TaKXKe
OTPaKAFOIINX MOTCHIMATHHBIC TEXHUUECKHE BO3MOYKHOCTH IPY OTOOpayKeHNH MH(OpMAITIH
pa3’IMYHBIMU cioco0aMu ompeieIeHHBIM cpeacTBOM oOydeHus (DY);

e airoput™m oOyueHus — pemaet ayainbHyto 3agauy B MOC cuctemsr AJ1O;
O BO-TIEPBBIX, OH BBICTYIAET MPABUJIOM IeHepalnuu ouepennoi nopuuu OU

B npomecce AJIO mocpeactBom popmupoBatens nopuuu OU (DY),
OTIpE/IeTISIET aJIpec U MapaMeTpbl 0TOOpakeHUs WH(OPMALIMOHHBIX (PparMeHTOB,
OTPKAIOIIMX COJIEpKaHKe MpeaMeTa u3ydeHust 1 xpausiimxcst B bJ1 cpenctea oOyuenus,
O BO-BTOPBIX, peanu3yeT (GopMUpoBaHUE MOCIIEI0BATEIBHOCTH BOPOC-OTBETHBIX
CTPYKTYp B COCTaBe TECTOBBIX 3aanuii (JIM), a Tarke oOecrieunBaeT reHepaluio
CCBHIJIOK M apaMeTpOB OTOOpakeHUSI HHPOPMALMOHHBIX (pParMeHTOB
OTPaXKAIOLIUX COJEPIKaHHE KOHTPOJIBHBIX BOMPOCOB M 33JaHUM BXOJSIINX B TECT.
OOyuaromasi cucTemMa Kak 3JIEMEHT CUCTeMbl 00yueHus moka3aHna Ha puc. 3.11.

noc H— P by
! b OGyuaembiii & ---i,
o, |1 | eno | OT |1
o [T } "lamw, |
' A A b
Moneinb " ! U Voo
TpeOyeMbIX : > bOU i :
3Hanuii (MT3) ' ¥
X |
] . — Anroputm DoHE
Z - oGydenus ¢ -
MeTtoauueckue ! Y !
yKa3aHus : x* [u v |y |y :
Y UHCTPYKITUH, : Y Y VY Y : o
coJiepIKaIrecs i brok mapameTpuyeckux —
B YMK . KOTHUTUBHLIX Moaelied F . C

___________________________________

PI/ICYHOK 3.11. Biok cxema aJIalITUBHON CUCTEMBbI O6yquI/I}I C KOTHUTUBHBIMH MOJCIAAMHA
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Cucremy 00y4eHus1 00pa3yroT 00ydaemMslii U cpeactsa o0yuenus B MOC (natuuk D, ).

K snemeHnTam 06yqafomel71 CHCTCMBI OTHOCAT HEHNOCPECACTBECHHO.

e KM — onuceiBaeT OeHKY Y BeKTOopa cocTossHHA Y oOyyaemMoro
B QyHKnuu coctosuusg uHpopmanuonunout cpeas (MOC) X u OB U:

Y=F (X",U,V,Y"), acocrosuue Y 00ydaeMoro mpH 5TOM OIpeIeNsercs oneparopom F°:
Y =F%X,U"), rae oneparop F moxenu o6yuaemoro (cybnekra o0yueHus)
MOJJIC)KUT OMPEICTICHUIO U alalTalluy B Mpoliecce o0yueHust (Ha pacCTOSIHUN);
® greopumm obOyueHUss MMEeeEeT JNyallbHOE HaAa3HauYeHUEC.
Bo-mepBBiX, OH onmpeaensieT TO, Y€MYy CJEAYeT yYUTh 00ydaeMoro
(bopMupyer nmocnenoBatTeanbHnocTb OB):
U, =e(X Y ,,Z:,C.,), TIe ¢ — aITOPUTM 06ydeHHUs (HA PACCTOSHUH);

AN

Y — OIICHKa COCTOSIHUS 3HAHWH 00y4aeMoro, MmoJlyudeHHas ¢ MOMOIIbI0 Mojenu F;

Z" — ueab o0yueHHs, 3a7aHHas THIOTOPOM (METOJAUCTOM HMJIM HEAATOTOM);

C — pecypc o0y4eHHUs, COCTOSAMMUN U3 ABYX KoMnoHeHT: C=(C,C"),

rae C — BHEUIHMH PECYPC, ONPeEEIIeMbI BOZMOKHOCTIMH CHCTEMBI O0yYEHHMS,

C”" — BHYyTperHui pecype, Bbll, 00ydaeMbiM F° Ha 00ydeHme (HapumMep, Bpemsi Ha 00ydeHHE).
Bo-BTOpBIX, anTOpUTM 00YYCHHUS ONMPEALTICT TECThH V , OTBETHI Ha KOTOPHIE
HecyT uHpopmanuio o KM F o6yuaemoro: V, =¢o(X Y. ,,Z°,C.,),

raie ¥ — alTOPUTM CHHTE3a BOMPOC-OTBETHBIX CTPYKTYp TecTa V;

o oanx ooyuarowert unghopmayuu (POH) coneprxut Habop MHMOPMAITMOHHBIX (pparmeHToB | |
HEOOXOMHMMBIX JJs YCBOCHHUS 00y4yaeMbIM B mpoIecce oOydeHH;

® ¢opmuposamensy nopyuu ooyyenus (PI10) onpenenser NOpIUUO0 HHPOpMAIUH,
nepeaaBaeMyro o0y4aeMoMy Ui U3ydeHus Ha mare obyuenus: U =¥, U, 1),

rae ¥, — anroput™ dopmupoanus nopimu, U — aapeca B BOU, a U™ — coneprxanue;

e dopmupoeameny mecmos (O@T) paboraer ananoruuno: V =¥, (V,I).
OOyyaeMbili B cucTeMe 00yueHUs MPEACTaBIsieT cO00M «IpeoOdpazoBaTeb»
coctosinusg MOC X wu nopuuu oby4aromei nadopmanuu U™ B coctosnue Y .
NudopMammro 06 3ToM COCTOSHMH MOYKHO TIOIYHHUTh € OMOIIBIO TECTOBBIX BOMPOCOB V

Y =D,(Y,V"), rne D, — onepaTop npeoOpa3zoBaHus TECTOBOW 3agauu V'

1 cocTossHus Y 00y4aeMoro B oTBET Y (OH peaNu3yeTcs caMUM 00yd4aeMbIM).
Bo3Moxken ciaydait U =V , 4TO 3HAYUTEIHHO yIPOIIAET 00YJaIOUIyI0 CUCTEMY.

B npexncraBieHHON CTPYKTYPHOU CX€M€ KIJIFOUEBBIMU 3JIEMEHTAMHU BBICTYIAIOT
MOJIENL 00y4aeMoro F , almopit™ 0Oy4UeHHS ¢ B OCHOBE aJIallTUBHOIO cpezicTBa 00yueHus (DY)
U aJITOPUTM THArHOCTUKHU ¥, peanusyemsbie B ocHOBHOM JIM u mpukmnagnom M.
Jlnis mpocToTel Oyaem mpeamnonaraTte, 4tTo umeeT mecto U =V, T.e. o ={¥,¥,}.
[IpeaBapuTeaIbHO CTPYKTYPHPOBAHHBIN MaTepuan NUCIHUILIHHBI pa30UBacTC I

Ha COBOKYITHOCTh MH(OPMAIIOHHBIX ()parMEHTOB (OCHOBHO# OJIOK ¥ JOIOIHUTCIIBHBIN OJIOK),

KaXXJIOMY U3 KOTOPBIX COOTBETCTBYET BbIOOpKaA (HAOOp) KOHTPOJIBbHBIX BOMPOCOB.
KoHTponbHbBIEe BOPOCH 00ecneurnBaOT BO3MOXHOCTh olleHUTh Y O30.
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3.6.1. Buabl anroputmoB PYHKLLMOHUPOBAHUA OCHOBHbLIX KOMNOHEHTOB
CUCTEeMbl aBTOMaTU3NPOBAaHHOTIO oby4yeHuUs

WNnen aBToMaTtu3auuu oOy4eHHUs OTCIIEKUBAIUCh B TEOPUU U MPAKTUKE 00yUECHU 5T
JI0 BO3HUKHOBEHMSI KHOEPHETUKH (KOTHUTUBHON MH()OPMATUKHM) KaK HAYYHOTO HAIpaBJICHUSI.
B cepemune 20* 1. Hatiero cronetus [peccu C.JL (CIIA) coznan nepByro 00ydaroliyto MalliiHy.
OO6yyarwmue ycTpoicTBa U MpOrpaMMbl pa3BuBaiuch B 50° r. psaaIoM y4eHBIX:
Cxunnepom b.®. (CILIA), Kpoynepom HA. (CILIA), ITackom A.I'.C. (BenmkoOpuranust) ¥ Ipyrumu.
[NonsiTrie 1 TepMUH «TIPOrpaMMHPOBAHHOE 00ydeHre» BBofsITCs B 1954 1. B padote Cxunnepa b.O.,
KOTOPBIA M3JI0KUJI OCHOBHBIE PUHIUITBI KOHIIETIINH TPOrPaMMUPOBAHHOTO O0YUYEHUSI .
B nartiem rocyriapetse paboThI B 0QUiacTy IPOrpamMMHPOBAHHOTO 00YHeHHsT HaUaich B O60F T. psizioM yUeHbIX:
bepr AN, bectiambko BIL, Tambniepyn 151, Iyiikos BM., Jlontmio AM,, EpiiioB AL, Mrerscon JLB.,
Jleontses A.H., Marui6u EN., Tocrienos JLA., Cxubraii D1, Tamsprma H®., FOmenko EJL u mpyrivu.

Pa3BuTre cpeacTB BBIUUCIUTEIBHON TEXHUKH O0YyCIIaBIMBAET NMPUMEHEHHE UJeH
nporpamMmupoBaHaoro ooyuenus B MOC AJ[O, koTopsie B HacTosIMee BpeMs
HIMPOKO pa3pabaThIBAIOTCS U AKCILTYaTUPYIOTCS B HAIlIEM T'OCYJIapCTBE U 3a pyOeKoM.
AOC — 3T0 COBOKYIMHOCTh OPTaHU3AIIMOHHBIX MEPOTIPUSTUMA, CPEJICTB aBTOMATU3AIUH,
METOANYECKUX MaTepHalIOB, ICUXOJIOTO-NEeIaroTHYeCKUX U MaTeMaTHYECKUX METOJIOB,
MO3BOJISIOIINX OCYIIECTBUTH UHIUBUAYAU3AIUIO TIpoliecca 00yueHust (Ha pacCTOSIHUMN).
AOC BTrOUR€ET B 08051 KOMITHEOTEPHBIE CPEIICTBA 00YUCHISI C COOTBETCTBYIOI MM TSPMUHATHHBIM O00PYIOBAHHEM,
npukiaaHoe [10 obpazoBarenpHOro HazHaueHus U KOHTPOoJst Y O30, AIieKTpoHHYH0 OMOIHOTEKY.

CoBpemMeHHOE anmnapaTHOe, MIPOTPaMMHOE U aiTOPUTMUYECKOE OOecreueHmne
MO3BOJISIET peaJin30BaTh pa3iudHble MHHOBaMOHHbIe kKoMmoHeHTH NOC AJI1O.
[Tpu peanuzanuu DY u [IM xinrodeBoe 3HaYCHHE UMEET AITOPUTMHUECKOE 00ecTIieueHHe,
M03BOJISIOIIEe HEMOCPEICTBEHHO 00ECIEYUTh pa3IMuHbIe CTPATETUU NPEIbIBICHUS
nopuuit unpopmanuu (ON), oTpaxarouieil cogepxanue TUCHUIINHBI, a TaKXe
pa3iauyHbie MeToAbl olleHKH YO30, COBEpIIEHCTBOBAHUIO KOTOPHIX MOCBSIIECHO
00nbIIOE KOJUYECTBO HAYUHBIX pabOoT MHOTUX crnenuanuctoB B obmactu UKT.

[Iponecc obyuenus (Ha paccrosiaun) B AOC ocylecTBIsIETCS MO TUIIOBOM CXEMe:
00y4yaeMOMYy MPEIBIBISETCS OJMH WU HECKOJIbKO MHPOPMAIIMOHHBIX (DparMeHToB,
KOTOpBIE OH JIOJKEH U3YUUTb, a 3aTEM OIPEAECIISAETCS KaYeCTBO MX YCBOEHUs rocpenctsoM JIM
00ECTIEUMBAFOITIETO OTOOPKEHHE PSiIa BOMPOCOB M PEITVICTPHPYIOILIETO OTBETHI, BBEJICHHBIE HCTIHITYEMBIM.
B JIM peanu3yercst aBTOMaTU3UPOBAHHAs IPOBEPKA KOPPEKTHOCTH OTBETOB Ha BOITPOCHI,
a DY renepupyer ouepeanyto nopuuto OB, oka3siBaembix Ha o0yuaemoro B MOC AJIO.
IpoBepka KOPPEKTHOCTH OTBETOB O0YYaEMOTr0 peain3yeTCs OCPECTBOM Pa3INUHBIX aJlTOPHUTMOB.

[TocnenoBaTenbHOCTh NPEABIBICHUS 0O0yuaeMoMy nopuuil uHGopmanuu,
OTpaXkaromie coaepkaHue AUCHHUIINHBI OMpeaeseTcss o0yydaromeil mporpaMMoHu.
Obyuaroliasi mporpaMmma CTpOUTCSI Ha OCHOBE aJITOpUTMa 00yUYEeHUSsI, KOTOPbII MpPEICTaBIsIeT
co0ol TpaBUIIO CHHTE3a U MOA0Opa MapaMeTpoB ATOPUTMa YIIPABICHHS MPOIIECCOM 00Yy4eHHS,
MO3BOJISIIOLIETO ONMPENENsATh Ha Ka)XJIOM ILiare npouecca ooyuenus ouepenuoe OB.
HawnGoree pacripocTpaHeHs! /1Ba TUTA 00YYaIOIIMX MPOrpaMM — JIMHEHHBIC U Pa3BETBICHHEBIE.
Pa3BeTBIIeHHBIE MPOTPAMMBI JESATCS HA BHYTPEHHE U BHEIIHE PETryJIUPYEMBIE.
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B nuneiHbIx 00yyaronmx nporpaMmax npeabsBieHue onpeneneHubix nopuuii OB
OCYIIIECTBJISICTCS TIOCJIEI0BaTEIbHO, HHBAPUAHTHO OTBETaM 00y4aeMOro Ha BOMPOCHI.
B nanHoM criydae nHAMBHTyaM3alysi O0y4eHHs HE PeaT3yeTcsl — Pa3HUIla MEXKTY 00ydaeMbIMU
BBIPAXKAETCS B MPOJOKUTEILHOCTH MIPOXOKICHUS 00pa30BaTEIbHOM MPOTPaMMBbl —
BCE 00y4daeMble TIPOXOIAT EIUHYO TPACKTOPHEO HE3aBUCHUMO OT CTETICHN YCBOeHHs v riopiwii OB.

AHABUPYSI TMHEHHBIE 00YYAIOITHE TIPOTPaMMBI C TIO3HINA TeOPHH (ABTOMATHHYECKOTO) YITPARIICHIS,

BbIIIBIOT AKECTKOE (IPOrpaMMIEPYEMOE) YITPARTICHHE TIPOLE000M 00y UeHHSL, KOTOPOS PearvByeTcs Oe3 00parHOM CRT3IL
OOy4eHne CTPOHTCS] HE3aBUCUMO OT COCTOSIHUS CyOBEeKTa O0YUeHUSL, IPIYEM MOJIETb 00y4aeMoro

npejrnojaraeTcs U3BeCcTHOM (6€3 3TOro NporpaMMHOE yIpaBieHUE HEBO3MOXKHO).
OO6yyaeMbiii (CyOBbeKT 0O0yueHHS) ToJydaeT ouepeanyr nopuur OW HezaBUCHUMO
OT YpOBHS ycBOoeHHUs npenbiayieid nopuuu OU, a pesynbrat pukcupyerca B 33K.

B nuHeitHOI iporpamMme OTCYTCTBYET sIBHAsI MOJIENb 00y4aeMoro (CyobekTa o0ydyeHusl),
HO OHA HESBHO MPUCYTCTBYET B MOJICJIU YIpPaBICHUS 00y4eHUEeM (Ha pacCTOSHUM).
[opiu OU cTposTcst Ha OCHOBE OIBITA U MPEANOYTEHUI MPENOoAaBaTENs B PEANOJIOKEHHH,
Y10 00y4aeMBbIiA, BOCTpUHMMaS TIOpLE0 OB, 00sBATITEHO ©€ YCBAMBACT 1 TIePEXOMUT K crieryroriei ropiir OB.
[To TakomMy mpUHLIKUIY TPOBOATCS JICKIIMU, CEMUHAPBI, TEJIE-MOCTHI U KOH(PEPECHIUH.

Bcs OU pa36buBaercs Ha N moprnuii, nepeHymepoBaHHbiX oT 1 1o N:
| =<U;,U,,...,U,, >, KOTOpbIE BBIIAIOTCS TIOCIIETIOBATEIHHO 00y4AEMOMY B MOMEHTBI BDEMEHH 1 ..., ty,

(B PTOM M COCTOMUT cnenuuka aJropurMa NpOoTrpaMMHOTO OOYYECHUS).
OHaKo U B JIMHEMHYIO POrpaMMy MOYKHO BBECTH OOPaTHyIo cBsa3b Y (OHA MokaszaHa Ha puc. 3.12),
KoTopast uHpopMupyeT o (pakte ycBoenus ouepenHou nopimu OU o6ydaembiv B MOC AJ1O:

*

0
Y = L > ©C7TH HOpIHA nH(pOpMAIIMK HE YCBOCHA U yCBOEHA COOTBETCTBEHHO.

NocC X > OOyuaeMblii Y >
! fu..
Mogens | i . i
TpeOyeMbIX : » BJ0U 1, dIIO |
3HaHUHU : :
e tu
Z : Anroput™ 00ydeHus [

: (mporpamma)

Pucynok 3.12. brnok-cxema o0ydaromieil CucTeMBbI C TMHEHHON MpOrpaMMoi
Toraa B MomenTsl t, (i =1, N) dakt ycBoenus nopuuu OB onpezensercs: anropurMom

00ydYeHHs ¥ OTPaXKAEeTCs eIMHUYHBIM ypoBHeM curHana (Y =1) B 00paTHOMU CBS3H.
Moaens o6ygaemoro F(X,U”) m0/KHA OTpa)aTh €ro BPEMEHHBIE BO3MOXKHOCTH

110 YCBOEHHIO onpejiesieHHol uupopmanun: F(X,U) <t —t , T.e. yKa3biBaTh Bpewmsl,

HEOOXO0IMMOE JIJISl YCBOSHHUS onpejiesieHHoi nopuuu U; B yenosusx cpeast (MOC) X .
. . 0
Torta curan ooparHoii cBs3U Y, Ha i  3rane 00ydeHus onpenensercs Tak: Y, (t) = {1 ,aput, <t <t .

Lens oOyueHus B TMHEWHON 00ydaroImed mporpamme: 00ydaeMoMy HEOOXOIUM O
nocyeoBaTesbHO 0To0pasuth Bce N nopimii nadopmarmu (OB) n quarsoctuposars YO30.
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PasBeTBlIeHHBIE BHYTPEHHE PETYJAUPYEMble 00yUYalOmue NPOTrpaMM bl
paboTaroT HEMOCPEACTBEHHO JJIsl KOHEUHOTO MOJIb30BaTEeNs 110 PACIIUPEHHON CXeMe:
o0yyaemoMy renepupyercst nopius OB, 3arem 3amaercst psa Bonpocos [yt iposepku Y O30
nocjie yCBOCHMsI JaHHON MH(pOpMalliH, 3aTeM, B 3aBUCUMOCTH OT OTBETOB 00y4aeMoro:
NpaBUIBHBIN OTBET — cpa3y GpopMupyeTcs ciaenyomas onpenenennas nopuus OU;

HEeNMpaBUJIbHBIA OTBET — OTOOpa)kaetrcs AUOO JONMOJHUTENbHAS HHPOpMaALHs
(pa3bsiCHEHHE) ¥ CHOBA 3aJaeTCs BOIPOC, TMOO0 MOACKa3Ka (MPaBIILHBIA OTBET HA BOIIPOC).
Ha puc. 3.13 nmoka3zaHbl mMpUMEPHI CXEM BETBICHHS aITOPUTMUUYECKON CTPYKTYPHI.

Y Y

|
|
I" moprus : I" moprms
ou | onu
|
| Y
|
: Bompoc
|
1 ' 1
JlomonHUTEIbHAS : JlonmonHUTEIbHAS
nHpopMaIus | nHpopMaLus
|
\— |
|
0
| Bormpoc
i+1" nopuus |
on I 1 ITomoms
| (mopckaska)
|
| |
: ¢
! Y
: i+1" mopuus
: on

Pucynok 3.13. Cxembl peanu3aimu BeTBieHusI (1 — paBUIIbHBIN OTBET, () — HENPABIJILHBINA OTBET):
clieBa — TMHEWHAs MOJIENb U CIpaBa — Pa3BETBICHHAS MOJICIb
OOyueHue (Ha PacCTOSIHUM) MO pa3BEeTBICHHOW mporpamme (aJITOPUTMY)
B OTJIMYHME OT JHUHEHHOW MpOrpaMMbl (aJIrTOPUTMaA) CTPOUTCS B 3aBHCUMOCTHU
oT (pakTa ycBoeHust o0y4aeMbIM TeKyiero OB, 4To onpesensieTcs 1Mo ero OTBeTaM Ha BOIIPOCHI.
Kaxnoe nocnenyrwomee OB obecneunBaeT popMupoBaHue 3HaHUN 00yyaeMoro.
Ha puc. 3.14 dopmupoBarens nopuuu obyvarwmeit napopmanuu
HEMOCPEACTBEHHO obecneynBaeT GOpMHUPOBAHUE ONPEACICHHON MOPUUHU
JNOMOIHUTENbHON nHbopManuu a1as N nopuun ocHoBHOM uHGopManuu U, .

O0o03HauuM MX HENOCPEACTBEHHO Yepe3 mapaMeTpsl ¢ uHaekcamu U U ,,..,U

nl?
rae | — yucno nmopuuil nononnutrenbnor OU ans ocuoBHou OMU.
Kaxxnas nopuus gonosHutenbHoit O KoHKpeTH3upyer nopuuto ocHoBHo OU.

Kaxpgas mopuus (BkJIrouass OCHOBHYIO) COMPOBOXKJIAETCS TECTOM (BOMPOCOM),
HenmocpeacTBeHHO popmupyeMbiM O01okoM DT (popmMupoBaTeseM TECTOB).
Ha cxeme kanainbsl U u V pabGoTamT OJJHOBPEMEHHO C pa3JeliIEeHUEM BO BPEMEHHU,
no3tomy nopiuu OU copepxatr TecToBbIC 3aJaHus (BOIPOC-OTBETHBIC CTPYKTYPHI)
JUISl peanu3anuy (aBTOMaTU3alK) TEKYLIETO (IPOMEKYTOUHOT0) U UTOTOBOTO KOHTPOJIS.
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(mporpamma)

NocC X - OOyuaeMblii X
A A

| S Vo -
Mogenn I*i |
TpeOyeMBIX — BJIOU — OIIO T
3HAaHUUI : ‘ ‘ |
i U Y |
Z | AJrOpHTM 00ydYeHHs

Pucynok 3.14. biok-cxema oOy4aromieii cucTemMsl
C Pa3BETBJICHHON BHYTPEHHE PETYINPYEMOM IPOrpaMMOM
KonnuecTBo nmopuuii ¢, AONOJIHUTENLHON MH(OpPMAIMHY, BbIIaBaeMON 00ydaeMoMy,

3aBUCHT OT €r0 OTBETOB Ha BOIPOCKHI TECTOB 110 3Toi N mopuum OU (0<q, <I).
[Ipomecc oOyueHuss (Ha pacCTOSIHHHU) HENMOCPEACTBEHHO pealiu3yeTrcs
QJIrOpuTMaMHM aBTOMATU3UPOBAHHOTO cpeJcTBa 00yueHHUs (Ha PacCTOSHUH),
GopManu3ywImUMHU MociaegoBaTenbHocTh map: <U,,y, > (i=01..q,),
rae i — ompeAeIEeHHBI HOMEP MOPUHUU AONMOJHUTENbHOW HHDOpMAIUHU

(npu i=0 — OCHOBHAas mMoOpuUMA); Y, — OLEHKAa OTBeTa Ha i Bompoc:

*

0
Yoi :{1, €CJIM OTBCT HCHNPABUJIBbHBIN U MPABUIBbHBIN COOTBCTCTBCHHO.

[pu vy, =0: g,=q,+1, T.e. ¢, paBHO Yucny (He)BEPHBIX OTBETOB IOAPSAI.
Ilpu y,, =11 g, =mMax JOMOIHUTEILHON HH(OPMALIMH HE JAeTCs U CHCTEMA IIEpEXOIMTK U, , .
KauecTBo ycBOoeHUsI MaTepuasna CBsI3aHO C YUCIOM (,, KOTOPOE XapaKTepU3yeT

yPOBEHb 3HaHUA 00ydaeMbIM (cyObekTOM 00ydeHus) N mopuuu nHGpOpMaLKH,

HO HAa ONpeJelieHUuEe caeaywmed nopuuu ociHoBHnon O U,
BE€JIHMUYUHA (, CYIIECTBEHHOIO BIUAHUNUSA HE OKAa3bBAaceT

(B 3aBUCUMOCTH OT OCOOEHHOCTEH HCHMOJIB3YEMOTO aJITOPUTMa OOYUYCHUS).

B pesynbrare KaxAbli ompeaeIeHHbIH 00ydaeMblid (CyOBEeKT 0OyUeHUS)
npoxoauT (u3ydyaer) Bce onpeneaenusie nopuuu O ot mepsoi 10 N,
HO TPaeKTOpus 0OyueHHUS MO KaXKJAO0H MOPLUMHU pa3IUyueH A Pa3HbIX 00ydaeMbIX.

®opmanpbHo YO30 B JaHHOU cXeMe OMUCHIBAETCS BEKTOPOM P = (0, Uy, ey Upyreees Ay ) -

DTOT BEKTOP MO3BOJIIET CPABHUBATH PA3IMYHBIX 00y4aeMbIX U3 00IIEeTro KOHTUHI€HTA.
[lenp 0oOydeHUs B pa3BETBICHHOU cXeMe, KaK M B JUHEWHOW, TpUBHAIbHA —
NPOWTHU BCI MOCIENOBATEINbHOCTh ONpeneneHHbx nopuui OU u3 1,

a Tak)X€ OTBETUTH HAa HaAMOOJbIIEee KOJIHYECTBO TECTOBBIX BOIIPOCOB 0e3 omuooK.
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PasBeTBIeHHBIC, BHEIIHE PETrYJUPYEMble O0YVYAKMMUE MPOTPaMM bl
OTIEPUPYIOT TIPH YCIOBUU TOTO, YTO 00ydaeMbIe IETSATCS M0 YCIIEBAEMOCTH HA M TPYIIIL.
Jnga xax oW rpynnbel uMeeTcCs omnmpeqieleHHas oOydawmnias nporpaMma
CO CBOUM CIocoO60oM (YypOBHEM) U3J0XKEHHUS OJHOTO M TOTO XK€ MaTepuana.
Hanpumep, npu m=3: B nepBOil mporpaMme MaTtepual MpeacTaBisieTcs
OYeHb MOJAPOOHO MU paccUUTaH Ha cjJaboO MOATOTOBIECHHBIX 00y4YaeMBbIX;
BO BTOPOH 3TOT Marepuai 0ojiee CKaT U PaCCUUTaH Ha CPETHE MOITOTOBIICHHBIX 00Y4YaeMBbIX;
B TPEThEIl OH M3JIO’KEH KOHCIIEKTUBHO M PACCUMTaH HA CUIILHO TIOATOTOBIICHHBIX 00yYaeMbIX.
J1nist onpezienieHust MPUHAIIEKHOCTH 00y4aeMoro K TOW WIIM MHOM MOoArpymme Ha n-+1" miare
00y4eHHs BBIUHCIISETCS OTHOCUTENLHOE YKCIIO TPABWILHBIX OTBETOB Ha TeCThI 110 N ' opim O,
Ecau sTa BenmnunHa BBIXOJUT 3a MpeJeibl HEKOTOPOTO 3apaHee 3aJaHHOT0 MHTEpBaa,
TO 00yuaemMoro (CyObekTa 00y4eHus1) MEPEBOAAT B APYTYIO MOATPYIITY — JIyUIIe WITH XyXKe
MOATOTOBJIEHHBIX 00y4aeMbIX B 3aBUCUMOCTH OT omnpeaeseHHoi onenku Y 030.

B paccmarpuBaemoM ciydae Best ociiesioBarensHocts OB pazouta Ha nopiyn U ,..., U .

N3ydenne oOyyaembiM Beex mopuuit O cooTBeTCTBYeT 00yueHUIO (Ha pacCTOSHIH)

TI0 TIPOTPaMMe C CaMbIM TTOJJPOOHBIM YPOBHEM M3IIOKEHHUS MaTepHaia 1o TPEIMETy U3YICHHUSI.

Menee oapoOHBIe CIOCOOBI M3TI0KEHHS Oy/TyT OTIIYATECS OTCYTCTBUEM HEKOTOPBIX ropiirii OM.
Jls xaxxpod nopuun O 3agaercst Habop MOPOroB ' <...< @, <...<a, , HOCPEICTBOM

KOTOPBIX 00y4YaeMblii COOTHOCUTCSI K ONPEAETICHHOM Tpymie K, Mo penaineMy npaBuiy:
a', <q,<a"'=>k, €[Lm], rne k, — HOMep rpymnbl, B KOTOPYIO NEPEBOIUTCS 00yUaeMbli,
CleNaBIIMi (, HEMPaBUJILHBIX OTBETOB HA BONPOCHI T€CTOB 1Mo N mopuuu OMU.

brok-cxema crcteMbl 00y4eHHs 110 pa3BETBICHHON BHEIITHE PETYIIMPYEMOM ITPOrpaMme
HE OTJIMYAETCs OT MPUBEJICHHON Ha pHC. 3.14 uig BHYTpEHHE PEryIMpyeMOil TPOrpaMMBbl.
Anropurm o0yuenus ananuzupyet Y O30 u MOJICO, onpenensist Homepa rpynn 00y4aeMblX,
B KOTOpbI€ OHU NepeBoAsATCA Mo pakTy u3yueHus ouepenHou nmopuuu OU,
NO3BOJSIA paccuuTaTh HenmocpeacTBeHHO BekTop P=(k',k;,. k", K"),
e k" e {l,m}, i e {11} oBpasyercs B mporiecce 0GyUeHHs U TI03BONISET CPABHHBATE Pl 00yAEMBIX.
[enb 00y4eHus 3aKTI0UAETCS B «IOBEACHUI 00ydaeMoro A0 nocieanei mopiuu OU.
OOyuaromue CUCTEMBI C JIMHEHHBIM U PAa3BETBICHHBIM aJITOPUTMOM B OCHOBE
oOyyaroleil MporpaMMsl SIBJIIIOTCS YaCTHBIM M BBIPOKJIEHHBIM CIIydaeM OO0IIeil cXeMbl
oOydeHus, a IeJu 00yUYeHHS ¥ MOJIETTH 00y9aeMbIX IPHU STOM SIBIISIIOTCS TPUBUATIBHBIMH.
ABTOp Kypca (TperoziaBaresib) He TOBKO 3371aeT MapaMeTphbl AIMOpPUTMa O0YUAFOITICH TIPOrpamMMBI,
HO U (POPMUPYET MOCIIEI0BATENBHOCTh clienoBaHus OW moanexamux oToOpaXeHuro.
KauecTBo Takoil mporpaMMbl 3aBUCUT OT KBAJIM(UKALINY [IPENogaBaTens (3KCIepTa).
OMnBIT NOCTPOEHUSI ONTUMATBHOM MOCIEA0BATENBHOCTH MpebsiBieHus nopuuii OU
TpeOyeT MoJenu NMpeaMeTa U3ydeHUs, IpuueM MOCIeI0BATEIbHOCTh NPEIbIBICHUS
nopuuit OU ctpoutcs go Havana o0yueHuss B AOC, a o0yueHue oCyIecTBISETC s
7100 MO JIMHEHHOM, TMOO0 N0 Pa3BETBICHHOM cxeMe ¢ Bo3MOXKHOCThIO yueta TOJICO u YO3O0.
O6yuarmmue nporpaMMsbl (cpeacTBa oOydyeHHUs) cO3Aal0TCA 10 Havyajla
npoiecca o0ydeHus (Ha pacCTOSSHUM) MM B mpolecce ux BoinmodHeHus B8 AOC.
[Ton renepupyromed odydammeid CUCTEMOM HEMOCPEACTBEHHO MOHUMAIOT
ee CcrocoOHOCTh POPMHUPOBATH OMPEACICHHYIO TTOCIEI0BATEILHOCTh peabsiBiaeHust OB
¥ 33/1aBaTh MMapaMeTpbl alropuT™Ma PyHKIMOHUPOBAHUS €€ KOMIIOHEHTOB B npoiecce AJ1O.
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3620 cob6beHHOCTHN peanus3aunMmum agpanTtTauyuummu
B aBTOMaTu3MpoBaHHOM obGbpa3oBaTenbHOMU cpene
I'maBHoe TpeboBanue k coppeMeHHbIM AOC 3akiaro4aeTcs B 00ecreueHu "
MaKCUMaJIbHOM CTENEHU MHANBUAYAINU3AIUHU Ipolecca o0yuyeHus (Ha pacCTOSIHUM),
€ro aJamnTaluH K KaXJO0My KOHKpEeTHOMY oOydaeMoMy (cyOBeKTy oOydeHus),
YTO HE OCYMECTBUMO MPHU TPAJUIHOHHBIX METOIaX MacCOBOTO OOyUYECHHS .
OO0yuaemblil BHICTYIIACT CIIOXKHBIM OOBEKTOM U €0 TOYHOM alpUOPHOM MOJIEIN HE CYIIECTBYET,
HO, COTJIACHO KOHIEMIHMHU KJIACCUYECKON TEOPUH aBTOMATHUYECKOIrO yIpaBieHUS,
0e3 ajanTauy HEBO3MOYKHO MOCTpOeHHE IPPEKTUBHOTO YNPABICHUS TaHHBIM OOBEKTOM.
[Ton agantanueil B KJaCCUYECKON TEOPUM aBTOMATUUYECKOTO yIpPaBJICHUS MOHUMAIOT
«TIpoIIeCcC M3MEHEHUS MapaMeTPOB U CTPYKTYPhI CUCTEMBI, YIPABIISIOMINUX BO3ICHCTBUN
Ha OCHOBE TEKYIICH MH(POPMAIMHU C LENbI0 JOCTHKECHHSI OIPENICIICHHOTO (ONTHMATBHOTO)
COCTOSIHMSI CUCTEMBI [IPY HAYaIbHOM HEOIPEIEIICHHOCTH U M3MEHSIOLIMXCS YCIOBUSIX CPEJIBDY.
[IpumeHnsist 3TO TpaAUIIMOHHOE OTMPEeIeICHHE K Mpolleccy 00yueHus (Ha pacCTOSIHUM),
TOBOPST, YTO aJanTalys B (ABTOMaTU3MPOBAHHOW) 00yyJaroleil cuctemMe (Ha pacCTOSIHUN) —
IpPOLECC U3MEHEHHS CTPYKTYPhI H MapaMeTpoB MoJieiu cyObekTa (00ydaemMoro)
u OB Ha ocHoOBe Tekyiiel nHhpopMaum, NoIy4yaeMol B Xo/1e 00y4eHus (Ha pacCTOSHUM),
C LEeJbI JOCTUXKEHUS ONTHUMAJIBHOIO COCTOSHHUS 00BEKTa ynpaBJIEHUS
IpU €ro HavajabHOU (anmpuopHOM) HeompeaeneHHocTH B u3mMeHnuuBoil cpene (M1OC),
KOTOpasi CBSI3aHa C MOYTH MOTHBIM OTCYTCTBHEM B 00y4aroILIeH chcTemMe MHQOpMALK 00 00y4aeMOM.
ApanTarys IMeeT HECKOJIBKO NePapXUUeCKUX YPOBHEH, COOTBETCTBYIOIIMX PA3INIHBIM
JTanaM ymnpaBJIEeHHUs CI0XHBIM 00OBbEKTOM: MapaMeTpuuecKkas ajanTaluus MOJENu,
CTPYKTYpHasl aJlanTalus MOJIeNH, afanTanus 0ObeKTa U aJlanTaius 1esiei yrnpaBiaeHus.
[TapameTpuueckas ajgantauus cBsi3aHa ¢ KOppeKIUEH mapaMeTpoB MOJEIH.
Ecnu B nmponecce 3BONIONUHN 00bEKTa yHIpPaBICHUS MEHSETCS €ro CTPYKTypa,
napaMmeTpuyecKast alanTalys He BCer/ia Mo3BOJISIET MOCTPOUTh MOJIENTb, aIEKBATHYIO OOBEKTY.
Torna peann3yroT HENOCPEACTBEHHO CTPYKTYPHYIO aJlalTalMI0 MOJEIU O0BEKTa YIPABICHUS.
Hanpumep, ucronbs3yroT npoueaypy BblOOpa Ha KaXkJIOM IlIare yrnpaBjeHus U3 Habopa
albTEPHATUBHBIX MOJIeNIed HauJy4dne (B cMbiciie OJIU30CTH K 00BEKTY) MO JEJIH.
[Tpy 3TOM pa3aMyHBIMM METOJAMU MapaMeTPUUYECKON aJanTalluy OCYIIECTBIAETCS
UJIEHTU(UKALUSI MHOXECTBA 3HAUYEHUN apaMeTpPOB aJlbTEPHATUBHBIX MOJAEIIEH.
Ecm u ctpykTypHas aparrraipisi MOJIev He TIOBBIIAST P(EKTUBHOCTD YIIPABIICHUS OOBEKTOM,
TO aJIalTUPYIOT HEMOCPEACTBEHHO CTPYKTYPY OOBEKTa YIPaBJIECHHs OCPEICTBOM U3MEHEHUSI
CBsI3el MEXy dJIEMEHTaMU U MepecMOoTpa FpaHuIlbl, pa3enstoneil 00beKT U cpeay.
Ecnu 310 HEe mpuBHOCUT JOJDKHBIN 3 (PEKT, TO OCYIIECTBIAETCS afanTaius eaeu
YIpPABJIEHUS 3a cUeT (OPMUPOBAHUS HOBOI'O MHOKECTBA LieJeH, JOCTHKEHHE KOTOPBIX
o0ecrnieynBaeTcs HEMOCPEACTBEHHO CUCTEMOM YIPaBJIeHUs C paHee CO3/IaHHON CTPYKTYpOl.
PaccMoTpuMm, Kak pealin3yroTcs 3TH YPOBHU ajgantanuu B TpaauiiuoHHbIX AOC.
B nuneitHo# oOyuaromieil mporpaMmMe ajanTaius B IBHOM BUJIE OTCYTCTBYET.
[TockobKy anmpruOpPHO U3BECTHBI TOYHBIE MOJIEN O0yYaroIIel CUCTEMBI M 00BEKTa 00yUeHMS],
Ha OCHOBAHHWHU KOTOPBIX CTPOUTCS ONMTHUMAaJbHasi B CMBICIE HEKOTOPOTO KPUTEPHUS
(BpeMeHu npoxoxkaeHust kBantoB OM) nocnenoBaTebHOCTh U3NI0KEHHUS y4eOHOro MaTtepraia.
MuoxectBo OB popmupyercs B mporecce 00ydeHus (Ha pacCTOSHUM) IO )KECTKOM 3apaHee
oTpe/ieTICHHOM cxeme 0e3 peanu3aluy 0OpaTHON CBSI3U HAa OCHOBE TEKYILEH HHPOPMAIIHH.
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OOyyaroliue nporpaMMbl ONEPUPYIOIINE Ha OCHOBE Pa3BETBICHHOIO AITOPUTMa 00YUEHHS
BKJIFOYAIOT MOJIEIb 00ydaeMoro (CyObeKTa 00yUeHHs1) Mpeoararollyto MHOKECTBO OTBETOB
Ha T0CJIEI0BATEILHOCTh BOIIPOCOB, KOTOpask MPEABIBIACTC 00ydacMoMy (CYOBEKTY 00ydeHHs)
no GakTy 3aBEepUICHUS M3YYEHUS KaXJ0W ompenenenno mopuuu OU.
B 3aBHCMMOCTH OT KOJIMYECTBA IPABUIIBHBIX OTBETOB Ha BOIPOCHI METO/Ia MCCIICIOBAHMS (TECTa)
bopmMupyercs BoIBOJ 00 YypOBHE yCBOEHUSA JaHHOU mopuumu OU
U IPUHUMAETCs pelieHrue 0 He0OXOJUMOCTH Iepexoa K cienytoueit nopuuu OU.
JIuHeNHBIN pa3BEeTBICHHBINA AITOPUTM OOYUYEHUS SIBISIETCS YIPOILIEHHBIM, TOCKOJIbKY TaKKe
HE TIpeJIonaracT HATMYWs 00PaTHOM CBSI3H, UTO MO3BOJISIET TOBOPHUTH O HU3KOM YPOBHE a/IalTALH.

B oOyuaromux mporpaMmax Ha OCHOBE Pa3BETBIECHHOTO aJITOPUTMaA OOyUYEHU 5
IPEANOoJararoero HeCKOJIbKO CIIOCOO0B M YPOBHEH HM310KEHUS yueOHOTO MaTtepuana
MOJeJIb 00y4aeMOoTO OTMpeaeIsieTCs OJTHIM MapaMeTPpOM — PaHTOM HJIM KaTeTOpHen
oOydaemoro (rpynmnsl 00y4aeMbix), BeluuciaeHHBIM Ha ocHoBe MOJICO u YO3O0.
B nanHOM ciyyae npoiiecc 00y4eHus MPearoiaraeT 0JHO-MapaMeTPUIECKyIO aJanTaluio,
KOTOpas BBICTYNAET YACTHBIM CITy4aeM MapaMeTpUdecKol alanTaliii MoJIein 00y4aeMoro.

OrpeienyB paHr WK KaTeropyio 00y4aeMoro, peainsyroT rporiece (GOpMUPOBAHUS 3HAHUIA
rpynmel 00y4aeMbIX Ha OCHOBE OJIHOTO M3 ONMTHUMAJbHBIX aJITOPUTMOB O0yUYEHUS,
HE YYUTHIBAIOIETO TICUXO0JIOTHIECKHE, (PU3HOIOTHIECKUE U JTMHTBUCTUUECKUE MTaPAMETPHI.

Pe3ynbpTaThl aHanW3a pa3aUYHBIX AJITOPUTMOB B OCHOBE CYIIECTBYIOIIUX
00yYarMMUX CUCTEM TMO3BOJAIOT CAeIaTh CICAYOIIHNEe OCHOBHBIC BBHIBOIbI:

e 00yuyarIune CUCTEMBI C TMHEHHBIM M Pa3BETBICHHBIM AJITOPUTMAMU O0yYCHU 5T
SBJISIIOTCSL YACTHBIM ClIy4aeM OOIIel CXeMbl peain3aluy 00y4aroux Iporpamm;
® [IPUMEHEHHE OCHOBHBIX MMOJIOKEHUI TEOPUH aBTOMATUYECKOT0 YIPaBJICHHUs B 00yYCHUH
IpeAroaraeT yueT crielpIecKix 3akOHOMEpPHOCTEH mporiecca (popMHUpOBaHKs 3HAHUI;
e 0030p NMPUHLHUIIOB, MOJIETIEH U aNTOPUTMOB (POPMHUPOBAHUSA 3HAHUN 00ydaeMBbIX
MOKA3bIBAET, YTO TMOKA HE CYIIECTBYET YHUBEPCATHHOW MOJIENH, a OONBIINHCTBO
MOJeJIeil MOCTPOEHO B KOHKPETHON CUTYyaIlMu JUISl PEIICHUS YaCTHBIX 3a]a4;
® OTCYTCTBYIOT MHIWBUIYaJbHO-OPUECHTUPOBAHHBIE MOJEIH U AJITOPUTMBI
B OCHOBE€ aBTOMAaTU3UPOBAHHBIX CPEACTB 0O0ydeHUs (HAa PACCTOSHHUH),
KOTOpBIE UMEIOT Hay4HOE 0OOCHOBAaHHME B PaMKax ariapara KOTHUTUBHOW HH(OPMAaTHKH,
YaCTHOM (PH3HOJIOTH aHATM3ATOPOB, KOTHUTUBHOM TICHXOJIOMMH Y TIPUKJIATHOM JIMHT BUCTHKHY,
TI03BOJIFOT YUHTHIBATh JUHAMHUKY COCTOSIHUS TICUXHMKH 00y4aeMoro (CyOneKTa 00yueHus)
1o/ Bo3/ielicTBHEeM Habopa oToOpaxaeMbIx HH(popMarmoHHbIX ¢pparmentoB OU;
e peamuzanusg NOC AJIO Ha ocHOBE aJanTUBHBIX CPEACTB O0yUYEeHUS MHULUUPYET
YTOYHEHHUE CTPYKTYpPHl 00ydarOIIeld CHCTEMBI, €€ 2JIEMEHTOB U IMapaMeTpPOB,
a TakXe pa3paboTKy Mojelu o0ydyaemMoro ajis noBbimieHUs 3)PEKTUBHOCTH
(pe3yIbTaTUBHOCTH ) Mpo1iecca GopMUpOBaHUS 3HAHUN KOHTHHTEHTa 00y4aeMbIX;
e Ha HauabHOM 3Tane AJ1O HeoOxoanmo obecnieunTh yCTaHOBKY Tpedyemoro Y O30,
NEePBUYHYI0O MHUIIHAIU3ANMNIO U JUATHOCTUKY 3HaueHUu# nmapamerpoB KM;
e orieHKa 3((HEeKTUBHOCTH 00ydeHUs TpeOyeT MOCTAHOBKH IIEJIH U aJITOpUTMa 00yUeHHS,
a Taroke Kkputepus ((PyHKIIMOHAIIA) TTO3BOJISIONIETO UHIUIIMPOBATH JOCTHKCHUE 1IEITH.
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VYka3zaHHble BBIBOJIBI MHULIUHUPYIOT MOJU(DHUKALINIO TOCTAHOBKH 3aJja4u 00y4YeHU s

U 1oax0/10B K peanu3anun cTpykrypsl MOC AJ1O, Britouaroiieid Ha6op KOMIIOHEHTOB,
PEATM3YIOIINX aBTOMATU3UPOBAHHOE YIIPABJICHHUE TEXHOIOTMYECKUM IPOLIECCOM MHINBU Y ATHHO-
OPHEHTHUPOBAHHOTO (hOPMUPOBAHUS 3HAHWI 00yIaeMOTr0 KaK CJIOKHOTO OOBEKTA YIIPABICHHUSI.
OOyuaroiasi cucTema MpeiCTaBIsieT CO00M CUCTEMY YIIPABICHUS CJIOXKHBIM OOBEKTOM, -
00y4aeMbIM C €r0 MOJIEINBI0,- CHOPMYITHPYEM 3a/1a4y 00YUEeHHUsI KOHKpETHEE U (hOpMaITU3yeM:
e 1eb 00ydYeHus Z — OnpeaeseTcs pasHbIMH METOANYECKUMH PEKOMEHIAUSIMU

U TpeOOBAaHUSIMU CIIELUAIHUCTOB K MPO(eCcCUOHANLHOM (CrienanbHOM) MOATOTOBKE;

o OU, npenpsBisieMyro 00ydaeMoMy (CyOBEKTy 00yUeHHS) IOCPEACTBOM CPECTBA O0yUEHNH,
M0J1 BO3JIEHCTBHUEM KOTOPOM peanusyercs npouecc GOpMUPOBAHUS €r0 3HAHUH,
YMEHHUI 11 HEOOXOIMMBIX HaBBIKOB, OIPE/IEIIEMbIX 33/IaHHOM 11EITBIO0 U 33/1a9aMH 00yUEHNS;
e MoJenb o0ydyaeMoro (cyObekra 00yuyeHus) — Habop MapaMeTpoB XapaKTEPU3YIOIINX
OCOOCHHOCTH BOCTIPHSITHSE, OOpAOOTKM 1 TIOHUMAHWSI COZIEpYKaHNst MH(DOPMAIIMOHHBIX (hparMeHTOB,

® anropuT™M o0ydeHus — npaBuiio reHepanuu nopuuit ON B nmpouecce o0yueHus.
Ipotiecc 00y4eHMs (Ha pacCTOSIHKM) TPEICTABUM B BUJIE TTOCTIEIOBATE/IEHOCTH CEAHCOB (YPOKOB),
HaYMHAIOIIHUXCSI B MOMEHTHBI BpemenH t,,t,,...,1,,..., B o01eM ciIydyae HEe paBHOOTCTOSIIINE.
B HavyabHBIIl MOMEHT BpeMeHH CyOBeKT (00ydaeMblil) HAXOIUTCS B HEKOTOPOM COCTOSIHHU Y, .
TpeOyeTcs mocTpouTh onpeaereHHy nociaegosarenbnocts OB {U,}, n=01,...,

KOTOpast IIEpeBEIET 00yJaeMoro (CyObeKTa 00ydeHys) B 3apaHee 3aJaHHOE KOHEUHOE COCTOSHUE Y .
[Tpuyem (AMCTAHIIMOHHBIN) MPOIECC MEPEBOJA 00yIaeMOro U3 COCTOAHUA Y, B Y
JOJDKEH OBITh, B ONMPEICICHHOM Hay4YHOM CMBICIIE, ONTUMaIbHBIM (3()(HEKTUBHBIM).
B 3amauax oOyueHus (Ha pacCTOSIHUM) JIyYILUM CJIETYET CUUTATh TOT AJITOPUTM OOyUEHHH,
KOTOPBI OCYIIECTBIISIECT JAHHBIN MIEPEBO/I 3a KpaTyaiiiiee BpeMst (ONTHUMYM 10 BpEMEHH).

Jlnia ananuza 3QpekTuBHOCTH 00yueHus BBeaeM (pyHkuuio kayecTBa Q oOyueHus,
KOTOpasi 3aBUCUT OT TEKYIIETO COCTOSIHUSA CyObekTa oOyueHus (obyuaemoro) Y,
U 6y216M BBIYHCIIATH €€ HOMUHAJIBHBIC 3HAYCHUS B IMCKPETHBIE MOMEHTBI BpEMEHH 1, t;,..., T ,...

Q. =Q(Y,),
rae Y, — cocTosHUE CyObekTa 00ydeHus (00ydaeMoro) B MOMEHT Hadaia N ™ ceaHca o0ydeHws t, .
Kpurepuit Q, xapaktepusyer ypoBeHb 00YUEHHOCTH CYObeKTa OOy4eHHs B MOMEHT t, .
Be3 orpaHMYeHus M CyIECTBEHHOM MOTepU 0OMIHOCTH moyaraeM, 9to QY )=Q",
rae yposeHb Q° OyJeT COOTBETCTBOBATH AOCOIKOTHOM 00YYEHHOCTH CYOBEKTa 00yUYEHHS.

[lens 00yueHus (Ha paccTosHMM) Z COCTOMT B IOA0OPE ONTHMAILHOTO 3HAUECHHS
GbyHKIMM KadyecTBa Q € MOMOIIBI0 MUHUMAIBHOTO KoJIMuecTBa onpenesieHHbix OB U :

Q(Y) =min,
uel
rae U — MHOKecTBO (Habop) OB, a U — MHOMKECTBO JIOITYCTUMBIX MH(OPMAIIOHHBIX (PParMEeHTOB,
MEPEBOIANIMX 00YUaEMOT0 U3 COCTOSHUSA Y, B Y  — COCTOSIHHME aOCOIOTHOM 00YYEHHOCTH.

BBuy peanbHBIX CBOWCTB NMaMsATH 4YeloBeKa (CyObekTa 00ydeHus) cocTosHue Y
¥ COOTBETCTBEHHO YPOBEHD a0COIOTHON 00YYeHHOCTH Q  MPAKTMYECKU HE JOCTHIKUMBI,



116

(ABTOMaTH3UPOBAHHOE) OOYUYCHHUE (HA PACCTOSIHUN) HETIOCPEICTBEHHO CIIETyeT 3aBEpIIaTh,
KOT'/Ia KpUTEpHil KauecTBa 00yueHus: Q, IOCTUTAET 3a/IaHHOTO MOPOTOBOTO 3HAYEHUS O '

Q,=~0o,
rae 6— nomuHanbHoe 3Hauenre Y O30 (KoHTUHIeHTa 00ydyaeMbIX), Onu3Kkas Kk Q.

Llesn (aBTOMATH3MPOBAHHOIO) 00y4EeHHsI (Ha PACCTOSHMM) Z  3aKIIFOYAETCs B JOCTYKEHUN
MIOPOTOBOT'0 3HAYEHUS & 332 MUHUMAJIbHO BO3MOXKHOE KOJIMYECTBO I1aroB (CEaHCOB 00yYEHHs).
[Ipu 5TOM moJsiaraem, 4TO aJITOPUTM OOy4YeHHsS A Iydlle aaropuTMa oOyueHus A,,

€CJIM OH 00eCIIeYnBaeT JOCTHKEHHE TTopora (YPOBHS) & 3a MEHBIIHI MPOMEKYTOK BPEMEHH
WJIM MEHBIIIee YUCIIO aroB (CEaHCOB 00YUCHHS) OCPEACTBOM orpeiesieHHoro Hadopa OB,
[lens (aBTOMAaTU3UPOBAHHOIO) 00y4eHuUs (Ha pacCcTosHUK) Z~ (HOpMaan3yeTcs:

L[
T(Y") > min,’
rae T(Y') — BpeMs (4ucio ceancoB) 00ydeHus, 3a KOTOPOe 00y4aeMblii qocturaer Y .

®opmanuzyem renepanuio OU: Oyaem paccMaTpuBaTh TaKHe MPOLECCH 00yUeHHS,
B KOTOpBIX omnpezenaeHusie O M0XHO MpeACcTaBUTh B BUJE KOHEYHOTO MHOXKECTBA
TIEPEHYMEPOBAHHBIX HIEMEHTAPHBIX MOpLwi (MH(popMarmonHbIx (parmentoB): U ={U,,U,,...,U}.

ConepxarenbHblii cMbicit OB onpenensercst mpeMeTHO 00acTbio 00ydeHus (Ha PaCCTOSHUM).
N3 maOXecTBa mopuuit U Ha kaxaoM n ceaHce C MOMOIIBIO aiTOPUTMa 00ydEeHU S

CTPOHUTCSI HETIOCPEACTBEHHO MOAMHOKECTBO U, ={u;,U,,...,Uy }, U #U; pr i # j, U, €U,
conepxamiee M, snemeHTapHbIX nopuuii (snementoB) O ¢ nomepamu 1., M,

oOpa3zytronux o0beM Matepuaia i n'° ceanca o0yueHus (Ha paccrosiuumn) (L<M, <N).

Paccmotpum o6ydaemoro (cyObekTa oOydeHus1), COCTOSTHUE KOTOPOro Ha nN™ ceaHce
OyJeM ONMUCHIBAaTh BEKTOPOM BEPOSITHOCTEH HE3HAHUS KaXJ0T0 U3 aeMeHToB OU:

Yo =B ={p, p;, pi's P}

rae pl— BEPOATHOCTHL He3HaHwus i mopruuun OU B n® momenT Bpemenu t (0< p! <1).
AGconoTHOE 3Hanue Beex nmopuuit OW onucbiBaeTCs HyJIeBbIM BEKTOpoM P =0.

Cocrosanue ™ oOyyaeMoro (cyObekTa 00ydyeHHs1) U3MEHSIETCS HEMOCPEACTBEHHO
MOCPEACTBOM HCMOJIb30BaHUs pa3nuuHbiX mopuuid ON u onuceiBaeTcsa B BUAE:

Pnj = Fnj (Pnj—1’Unj J an—l)’

rie FI— omepatop mMmomenu j'° o6yuyaemMoro (cyObekTa oOydeHHS);
PJ — cocTostHue 06ydaemoro nocie uzyuenus U ' mopruu oOyuaronieil nHpopMauy;
CJ), — mapametpsl 06ydaemoro (cy6bekTa 00ydeHHs1) HEIOCPEACTBEHHO TIepe] TEM,
KaK OH mpoiizeT n' ceanc oOyuenus (Ha paccTossHMM) nocpeacTsoMm Habopa OB U/ .

Monens HEnoCPEACTBEHHO NPEACTaBIAET cO00M peKyppeHTHYI0 (hopMyTy mepexoaa
U3 OHOTO cocTossHusA P, B npyroe P, mon Bo3aevictBuem U, npu mapamerpax C, .
Nunekc o0ygaeMoro j jIst MPOCTOTHI HE UCTIONB3YeM, TaK KaK OH JIMIIb KOHKPETU3UPYET 3a7ady.

[Toatomy cocTostHMe J1H000T0 00yUyaemoro nocie uzydenus nopuuu OU BeipaxkaeTcs:
P=FFP,U,C.).
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Bun oneparopa F Mopenu cyobekTa oOyueHus CleayeT 3a/1aTh aJIeKBaTHO Crien(uKe
NaMsTH YeJIoOBeKa MPU 0O0OyYeHHHU MaTepuaidy 3aJlaHHOW CTPYKTYPhl U CEMaHTHUKHU.
Bun onepatopa F MOXET U3MEHATHLCS MTPU U3MEHEHUU CTPYKTYphl OU U ee ceMaHTHKH.

Cocrosiaue Y, <> P, o0y4aemoro (cyOnekTa 00y4eHusl) HETIOCPEICTBEHHO He HAOIFOIaeTcs,

MI03TOMY HEOOXOIMMO MMETh CHIELMAIBHBIE CPECTBA U3MEPEHUS ISl OLEHKH 3TOTO COCTOSTHUSL.
Takum cpelncTBOM U3MEPEHUS SBISIOTCS METOJbI HCCICIOBAHUS (TECThI) U BOIPOCHI,
OTBETHI HA KOTOPbIE HECYT UH(OPMALIMIO O COCTOSTHUM 00y4yaemMoro (CyObeKTa o0yueHus).

Pacemotpum npocreiinmii Tect B BUzE npoBepku Y O30 B pesynbrare nzydenus nopivi O U, .

n n
Peakuwst o0yyaemoro R, =(r,..., r,,, ) OCHOBBIBACTCS HA COBOKYITHOCTH OTBETOB UCIIBITYEMOTO

Ha Borpockl Tecra o OM U, kotopas mveer Bun: R, = F°(P,,U, ) ,rme F °—omneparop oGydaemoro.
0
[apamerp r;' = {1 XapaKkTepu3yeT pe3ysbTaT BBHIMOJHEHUS T€CTa: €clii 00ydaeMbIi

JIaJI IIPaBWJIbHBIN WJIM HENPABWIBHBIA OTBET IIOCIIE N3y4eHus U; ™ anemenTa U Ha n™ mare.
Ora nH(opMars BbICTYTAET UCXOIHOM T afanraryi napamerpos mogem: C, = 7(C, ,,R,),
IJie y — aIrOpUTM aJalTaly O3BOJIAET OLEHUTh cocTosiHue o0ydaemoro P, = y(P,,,U,,R,).
31ech y — aJITOPHUTM OIEHKH COCTOSHHUS 00ydaeMoro (CyObekTa oOydeHM)
0 pe3yJbTaTaM MpeabLAyILero mara ooyuenus <U R, > u npenpiayiero coctosuus P, .
AnropuTMm o0OydeHHUS MO3BOISET ONPENEIUTh OUepeaHy0 nopuuw U
U 3aKJI04YaeTcs B MUHMMHU3AaLUUM NMoKa3zaTenass Q Ha KaXJ0M mare oO0y4yeHHus.

Torz[a 3aJa4da OIITUMHU3aAllnU aJ]FOpI/ITMa 06y‘leHI/I$[ CBOJHUTCA K CJIe,Z[YIOIHeMy BI/IIIy:
Q(P,,)=Q(F(P,,U,,,C.))—»> min =U’

Un+1€(p(Rn+1) nl?
raie @(R)— mHoxecTtBo nopuuit O, ynoBnerBopsitomux pecypcy R;

R,— ompeeseHHbI pecypc, BbIIEIEHHbIM Ha N ceanc 00y4yeHus (Ha pacCTOSHUN)

(TIpemonaracMast JUTMTEIIBHOCTD YPoKa T MJTH MAIlIMHHOE BPEMsl, JIOCTYITHOE 00y4acMOMY U JIPYTOg);
U ..., — JIOKabHO-ONTUMaitbHast tiopiwst OV, BbliaBaeMast 00y4aeMoMy Ha N +1% cearce 00ydeHusl.
OOy4eHue (Ha pacCTOSIHUM) C TIOMOIIIBIO TAKOTO AJITOPUTMA O0YYEHHSI HEOCTATOYHO XOPOIIIO
00ECIIEUMBAET PEILIEHNE 3a1a4H JOCTYDKEHHS 3aJaHHOM LIETM 00ydeHns Z , KOTopast ObLia IOCTABIICHA.
Jleno B TOM, YTO YHCIIO CEaHCOB (aBTOMATHU3MUPOBAHHOTO) 00y4YeHUs (Ha PACCTOSTHHH),
MOJTY9YEHHOE TI0 ATOMY JITOPUTMY OOyUYEHHS, HE MOXKET ObITh MUHIUMAIBHBIM BO BPEMEHH.
Ho Munumuizanus kputepus Q Ha Kaxaom mare odyuyeHus, 6€3yCI0BHO,
JaeT ONTUMajlbHOE HOMHUHAJILHOE 3HAUCHUE pElIeHUs], 0JIM3K0e K MUHUMAIbHOMY,
TaK KaK BEIWYMHA Q C KaXKJIBIM ceaHcOM OoOyueHHs (Ha pacCTOSHHHU) YMEHbIIACTCS
CaMbIM MHTEHCUBHBLIM 00pa3oM 1 MOMeHT BpeMenu Q(Y ') ~ § HACTyImaer JA0CTATOYHO OBICTPO.
[Ipu >ToM OyaeT moiaydeHo KBa3u-oNTUMAaIbHOE pelieHne (HOMUHAIbHOE 3HAYCHHE),
KOTOPOE B psiJie CllydaeB HEMOCPEACTBEHHO COBIAJIAET C ONTUMAIBHBIM (10 BPEMEHH).
JInist KaXI0ro npenMera u3ydeHus: onTUManbHbIi (Tpedyemsblii) YO30 MoxeT BapbHpOBaTh
B CIUTy Pa3IMUHBIX (haKTOPOB, OATOMY HEOOXOIMMO 3apaHee YCTaHOBHTH JIOTYCTUMBIH THara3oH
OTKJIOHEHUS PE3YJIbTATUBHOCTU 00yUYeHHUs [T 00ydaemMoro onepupyroiero B cucteme AJlO.
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3.6.3.Cneundunka anroputma obyuyeHusa c mogenbio obyyaemoro

Bo3moxkHa mapaMmeTpuueckas U CTPYKTypHas afanTtanus MoJeln o0ydaeMoro.
B nocnietHeM ciydae cTpyKTypa MoJey CyObeKTa 00yUeH s U3MEHSIETCS B Ipoliecce 00ydeHus.

Cocrosiare 00y4aeMoro (CyonekTa o0ydeHus) Ha n™ ceance 00ydeHHs (Ha PaCCTOSHHM)
OIHUCBHIBAETCS HEMOCPEACTBEHHO BEKTOPOM BEPOSTHOCTEW HE3HaHWs 3neMeHTOB OU.
OnementoM OU MoxeT ObITh NOHSATUE, IPABUIO, ONIPEEIICHHE, 3a/laya U JPYyroe.
B 3amaue 00yuyeHUs] MOHUMaHUIO TEKCTOB HA ONMpeAeICHHOM si3bike rneMeHTamu OU
SABJISAIOTCS JTEKCUYECKHUE €AUHUIIBI: OTACIbHBIE CIOBA UM CIOBOCOYETAHUS.

B pesynbrare 3anomunanus ooydaembiM nopiuu OU Ha n™ ceance oOydeHus,
OH BJIAJICET BJIEMEHTAMU JAHHOM NOPLUMHU C BEPOSITHOCThIO eauHuua: p,(t,)=0, ieU ,
T.€. BEPOSITHOCTH HEe3HAHUsI MH()OPMAIIMOHHBIX ()parMeHTOB U3 U, B MOMEHT t, paBHBI HYJIIO,
OJIHAKO C TEYEHHEM BpEMEHM NPOUCXOIUT MH(pepeHUuuss Ha3ana (3a0biBaHUE).
Hcnonb3ys naHHble (KOTHUTUBHOM) MCUXOJIOTHUH B 00J1aCTH UCCIEAOBAaHUS MaMSTH,
B KadecTBe MoJenu o0yuaemoro F, BbIOMpaeM HKCIOHEHIMAIbHYI 3aBUCUMOCT.
Torna BeposiTHOCTU He3HAHUS 3eMeHTOB OU U3MeHsI0TCs 10 MpaBuily (3aBUCUMOCTH):

pl=p ") =1-e " i=1.,N; n=12,..,

T7ie @' — CKOpoCTh 3a0bBanus | ™ uH(popMarmonHoro memenTa O Ha n™ ceance 0Oy4eHUs;
t'— Bpemsi C MOMEHTA MOCIICHETO TTOIX0/1a K M3y4eHuIo | ™ uHpopMarmoHHoro 3neMenTta OU.

EctecTBEeHHO NpeanoON0XUTh TEOPETUUYECKH (C HAYYHOU TOYKHU 3pEHUS),
YTO CKOPOCTH 3a0BIBaHMS KaXJO0TO MHPOpMAIMOHHOTO 3ieMenTa OU yMeHbImaercs,
€CJIM 3TOT UH(MOPMAIIMOHHBIN 3JIEMEHT BhIAACTC 00yuyaeMoMy (CyOBEKTY OOyUCHUS)
JUJI 3alIOMUHAHUS, U MPAKTUUYECKU HEe U3MEHSETCS, €ClId OH OOJIbIlle HE U3Yy4YaeTCs !

ain’(i ¢Un)7
_n+l — 7'ain’(i eUn,I’in :0)’

al
yo,(ieU,,r"=Ln=12..)

e y 7 o (i =12,..., N) —napaverpbl, OTpaKarolFe MHIMBATYTbHbIE OCO0CHHOCTH TAMSITU CyOBEKTa;
0<y <y <1, af >0 —HavaabHAs CKOPOCTH 3a0bIBaHMs i ™ MH(pOpPMALOHHOrO d1emenTa O,

Tak Kak Ha KaKI0M ceaHce 00ydenus (Ha paccTosiHuy) i ' uadopMaruonnsii snement OU
6o BbIIaeTcs A 3anomuHanus (i €U ), mu0o He Bbiaaercs aist 3anomunanus (i ¢U ),

TO B MOJ/ieTI 00y4aeMoro (CyOobekTa 00y4eHHs) HEMOCPEACTBEHHO HEOOXOANMMO YUUTHIBATh
BpeMst 3a0bIBaHuST MH(OPMAITIHY (MHPOPMAIFIOHHOTO IEMEHTa) TIOCIIE €€ TIOCIISTHETO U3YUeHHS t'

At (ieU));
t™ + At (igU, ),n=01,...

rae At, =t, —t, ,— UHTEepBaJ BpEMEHU MEXIY ABYMsI ceaHcaMH 0OydeHHs (Ha pacCTOSHHN);

tn+1 _

(t,,t,,..., t,) —MOMEHTBI BpeMeHH MpeIbsiBIeHHs U u3ydeHyst opivii O B mperierniax ceaHcoB 00yUeHHsL.

BeposaTHocTu HesHaHus 1™ uHpopmanunonnoro snementa OU npenmera uzyueHus
0 MEpPBOTO M3yUYEeHUA HAa h™ ceaHce M3ydeHUsd (0OydeHUs) paBHBI €IUHHUIIEC
(o Havana 00yueHus i " uHpopMarmoHHbIi 3nemMeHT OV HEM3BECTEH ¢ SIMHUYHON BEPOSTHOCTHIO):

pi(tik) = Iing pi(tk -7)=1

n-1
pas k=01..n, ieU ((U,. Opu n=0, p,(t’)=1 nuast Bcex i=12,..,N nunu P, =1.

k=0
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N3menenue BeposiTHOCTEM He3HaHUS eMeHToB OU 3aBUCHT OT CKOPOCTEH X 3a0bIBaHMS,
KOTOpbIC OIMPE/IEIISFOTCS MHIMBUTyaIbHBIMI CBOMCTBAMH MAMSITH 00ydaeMOoro (CyObeKTa 00y eHHS)
Y BpeMeHeM 3a0bIBaHusI MTHPOPMAITMOHHBIX 31ieMeHTOB ON mocsie ux npeTbsSBIeHUS sl U3y YeHUSL.

[porremypa KOppEKIMK ¥ ONTUMHU3AINHI 3HaYEeHHUI CKopocTel 3a0bBanus «; (i =1,2,..., N)
peanusyercs anroputMoM ajnanranuu Ha ocHoBe bIIKM, conepxkamero napamerpst C, .
Ha nepBom ypoBHE oCylIecTBIsSIETCS afanTanus CTPyKTyphl Mojelnn ooyyaemoro F, .

BTopoii ypoBeHb CBsI3aH ¢ MapamMeTpUdIeCcKo aganTainueil Mojesiu cyObeKTa 00yueHus.

Kpurepuem kauectBa o0yueHus (Ha pacctosiHuM) Q, BbIOMpaeTcsa TakoM,
KOTOPBIH XapaKTepH3yeT yPOBEHb 3HAHMI U COCTOSIHHE O0Y4EHHOCTH 00y4aeMOoro (CyObeKTa O0yUeHHs).
Hns 3agaum oOyueHus (Ha pacCTOSAHUHN) MMOHMMAHHUIO TEKCTa Ha OMPEIACICHHOM SI3BIKE
JAHHBIM YPOBEHb XapaKTEepU3yeTCs BEPOSITHOCTHIO He3HaHuUsA nopuuu OU,
BBIOpaHHOW cayuyalHbM oOpa3oMm HemocpeacTBeHnHno u3z bJ[ OU:

Q.= Z P (t")a;

rae p;(t') — BepostHOCTh He3HaHuUs |1 uHpopmannonHoro snementa O (0< p,(t") <1);
0, — yacTtoTa nosABieHUA i'° amementa O B pacCMOTPEHHOM TEKCTE
(6e3 moBTOpPOB HnanemMeHnaTosB OMWU q=1) .
Bennuunbl yactor Q,(i=12,..,N) onpeaensaOTCs N0 ONPEAECIECHHOMY TEKCTY,
OTpaKaroIIeMy Cofiep KaHHe TIpeIMEeTa U3yUeHusI 10 Havasa rporiecca 00y4eHus (Ha pacCTOSHUM).
N N
Ipun=0,Qy=>.0i=0, Ry =>; pi(tio)zl TIPE/IIL., 9TO 00YJACMBI HUYETO HE 3HACT.
i=1 i=1
Jns npyrux 3aa4 oOydeHust BENTMUKMHA (; MOMKET XapaKTepru30BaTh BKHOCTD | ™ MOHSATHS U APYTOE.

Ilens o0yuyenus (Ha paccTOsHMU) Z , JJIS JOCTHIXKEHHUS KOTOPOM Mpeaaraercs
Ha KaXJIOM mare o0Oy4yeHHUS peliaTh JOKaJlbHYIO 3ajJauyy ONTUMHU3ALUH,

N
KOTOPYIO AJisl Kputepust Q, MOXKHO mepenucars B Buae Q, = Z p,(t")a, — Um(pi(rl ):> u.
i=1 n€Pn

Pe3ynbTaToM pelennst JaHHOM 3a1a4u SBIAETCS JIOKAIbHO-OITrMasibHast ropiust OU U,

KOTOpasl BbIIaeTCsT 00ydaeMoMy (CyObekTy o0ydeHus) Ha n ™ ceaHce oOydeHus (Ha PaCCTOSHUM).
Kputepuit Q, BoluucasieTrcss K MOMEHTY t Hayana n'° ceaHca oOy4YeHHS.
[Tpu 5TOM 33aUa ONTUMHU3AIIMN AITOPUTMA OOYUCHHSI MOXKET UMETh HECKOJIBKO PEIICHUH.
Hanpumep, MOKHO BKJIIOYATh B MHOKecTBO U, Tonbko Te OB, 3anoMuHaHKE KOTOPBIX

Ha n™ ceaHce 00yueHHs1 oOecrieunBaeT Hanboblliee yMeHbIleHne Q, K KOHITy ceaHca 00y4eHus.

Ha3oBeM HenmocpeACTBEHHO 3Ty NpOUEAYpPY ONTUMU3ALUUMN «HYJIb-IIATOBOU.
JIpyTviM PELIEHIEM 371891 OIMTYMUBALIAK MOKET ObITh BKITFOUEHHE B MHOKECTBO U | Tombko Tex OB,

3alOMHMHAHKNE KOTOPBhIX Ha N ™ ceaHce oOyueHust obecrieuuT HanboJblee yMeHblleHue Q. ., ,

T.€. 3HAYCHUS KpUTEpHsI KauecTBa 0OyUeHHs K Hadaly cieayrouero n+1™ ceanca o0y4yeHusl.
OTy nporeaypy Ha30BEM «OIHOIIATOBOI. AHAIOTMYHO MOYKHO MOCTPOMTH K -IIArOBYO IPOLIENYPY,
10 KOTOPO# CTPOUTCA MHOXKECTBO U, ¢ HEIbK0 MUHUMHU3AIUKU KpUTEPUS Q

n+k
K Ha4dYally I"]+kFO c€aHCa o6yquI/151 nmocpeacTBoM CpeaAcCTBa o6yquI/151.
I[JISI pGH_IeHI/IH 3aa4Yu 6YI[CM CTpOI/ITB Hy.]'IB-HlaFOBYIO npouez[ypy
KakK CaMYIO HpOCTYIO U HC TpC6y10H_IYIO TPYI[OCMKI/IX BBI‘-IHCJ'IGHPIIZ.
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Jnist mopOopa oNnTUMAabHOTO 3HaYeHUs! (MUHUMAIBHOTO) Q, K KOHILYy ceaHca O0y4YeHUst
ecrectBenHo B U |, Brimogarorcs OB, nMeroniye HanMeHbIlee 3Hadenne npousseaenus p, (t')q;

TaK KaK B pC3YJIbTATC UX 3alIOMWUHAHUA 3TO MPOU3BCACHUC CTPCMUTCA K HYJIIO
U TCM CaMBIM CYHICCTBCHHO BJIIHNACT HAa CHUXKCHHNC HOMHWHAJIBHOTO 3HAUCHHUA Qn'

Jns obecnieyeHuss ONTUMAIbHOTO 3HaueHUus: Q, K KOHIY n'® ceaHca oOyueHus,
pacnousaras pecypcom L., Heo6Xxonumo HaWTU M, MakCUMallbHBIX YJIEHOB B CyMME,
MHAEKCHl KOTOPBIX M ONPENEISIT OUEepENHYIO oNpeaeiaeHHyo nopauw OU,
IPEIbSIBISIEMYI0 00y4aeMOMYy ISl H3YUEHUs,- 3TOT AJITOPUTM 3aIIUCHIBAETCS B BUJIE:

u, = E% P (tin)qi

u; = max pi(tin)qi

b a<isN(izg)

Uy, = max P (tin)qi

nIKisN(izug, =12, M)

rae i— uHgekec U eU MaKCHMalbHOTO 3HAYEHHUA @, T.€. a =maxa,,
1<i<N

a {u,,U,,..,u, }=U, — 1a nopuus OU, KoTopas BIAAETCA JUIA U3YUYEHUS HA N™ ceaHce.
OO0bem nmopuuu M, HEMOCPEACTBEHHO 3aBUCHUT OT OMpEAeJIeHHOTO pecypca L, .
Ilycte L, =T

uiu BpeMs (MHTEpBajl BPEMEHHU), OTBEeJIeHHOE Ha u3ydeHue nopuuu ON U, ,

— IPOJOJKUTENIBHOCTh N'° ceaHca 00ydyeHHs (HAa pacCTOSIHUM),

n

a BpeMs u3yueHusa i'° unpopmanuonHoro snemedtra O npeamera uzyueHus
O0OpaTHO MPONOPUHUOHAIBHO BEPOSITHOCTHU €Tr0 HE3HAHMUS.
OT0 mpeanosoxkeHne 0a3upyeTcss Ha eCTECTBEHHOM OCHOBAHUU (C HAYYHOM TOUKU 3PEHUSI):
YEeM MEHBbIIE BEPOSITHOCTh HE3HAHUS MHPOPMAINMOHHOTO 3JEMEHTA,
TEM MEHBIIE BPEMEHH HEOOXOINIMMO Ha €ro HM3y4YeHHUEC.
Torpa o6bem M | ouepenHoit mopiuu U onpenensieTcs U3 CIeIyIolero COOTHOICHUS:

M, =max{M:T, >k > p,t"},

n
1<M<N ]
ifuy,...un 3

rae T, —cpemHee BpeMs 3aromMuHaHus demeHta O mpu riepBoM €ro MpebsiBIIeHHH 00y4aeMOMYy;;
u;,U,,...,U,, —HOMEpa HHPOpPMALUOHHBIX AnneMeHToB OU, onpenensieMbIX O MpaBuiy.
[TapameTp k ampuOpHO HEM3BECTEH U MO3TOMY JIOJDKEH OIICHUBATHCS aJalTUBHO
B Ipoliecce (aBTOMaTU3UPOBAHHOI0) 00yUeHHUsI (Ha pacCTOSIHUM) B 3aBUCHUMOCTH OT BPEMEHH,
3aTpayuBaeMoro o0y4aembIM (cyObekToM 00y4YeHus1) Ha BbINoJHeHue (M3yuenue) nopuuu OU:
K,,=k,+v(T.-T,),

e V— 6e3pasMepHbIid KodDUIMEHT CKOPOCTH aalTaIK TEXHOJIOTHYECKOTO TPOIIecca 00yJeHHs,
a T, — BpeMs, 3aTpadeHHOE 00ydaeMbIM (CyObEKTOM 00ydYeHus) Ha 3anoMuHanue U .

OOyueHue 3akaHUUBaeTCs, Koraa Q, nocTuraer TpeOyeMoro ypoBHs 00Y4EHHOCTH & .
Yucno ceancoB oO0y4yeHus (Ha pacCTOSHUH) N, 32 KOTOpPOE JOcTHTaeTcs Q, -7,

OTpeIeNIIeT MPOJOJKUTEBHOCTD (aBTOMAaTU3UPOBAHHOT0) 00yUeHUs (Ha PACCTOSHUN).
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Takum 006pazom, alropuT™M 00yUEHHS BKIIIOYAET IMOCIEAOBATEIIBHOCTh HTEPALIHANA
e npexabssisercs Habop OB otHocsAmmxcs k npeamery nzydenus ¢ yaerom MOJICO;
® peanusyercs MpoBEepKa YPOBHS OCTATOYHBIX 3HaHUU 00ydaeMoro mo (akty

uzyuyenus nopuuu O U, B pe3yabTaTte KOTOpOi 00pa3yeTcss MHOXKECTBO R, ;

® OCYIIECTBISETCS ajanTanus napaMmeTpoB ooydyaemoro (cyobekra ooyuenus) C, ;

e KoppekTupyeTcs U GOPMHUPYETCS BEKTOP BEPOSITHOCTEH HE3HAHUS
nHpOpMaUMOHHBIX deMeHTOB O P, mpenmera n3zydyeHus (QUCIUIIIAHEL);

®  BBIUKCISIETCS KPUTEPHI KauecTBa (AaBTOMATU3UPOBAHHOIO) 00y4UeHus (Ha pacCcTosiHumn) Q,, ;
® eCIlU IOCTHraeTcs HOMHUHAJIBHOE 3HaUeHue Q, ~ &, To 00y4YeHre 3aKaHYNBAETCH.

Ilpu Q,., > & onpenensercs ouepeanas nopiyst OM U, , KoTopast BbLIAETCs VTSl U3yYEHUSL.

n+l>
3aTeM Ha clieyIolIeM IuKie o0ydeHus (Ha pacCTOSIHIHM) CHOBA MOBTOPSIOTCS 1. 1 — 5.
TodHOCTH MOTy4EeHHOTO BEKTOpa R, 3aBUCHT OT CI0KHOCTH, BAIUAHOCTH ¥ TOYHOCTH

VICTIONTE3YEMBIX BOIPOCOB B METOJIE MICCIIEIOBaHMS (TecTe), uto 0coOeHHO BavkHO 11pu orteHke IOJICO.
PaccmarpuBas cucremy oOyueHus (Ha pacCTOSITHUM) HEOOXOAUMO BBIJICIUTD JBa MMyTH
TO3BOJISIFOLLIME OTPA3HTH A7IEKBATHOCTB Pa3pabOTaHHBIX IPUHLIAIIOB, & TAKKE CTEIEHb HX JIOCTOBEPHOCTH:
® aHAJUTHUYECKUH croco0 Ha OCHOBE (GopManu3aluu KOHTypa ajanTaluu;
O Heo0XO0JMMO OCYIIECTBUTH BHIOOp alropuTMa 0Oy4YeHHUs U ero mapameTphl
Ha OCHOBE IMpeJACTaBIeHHOW popmanu3anuu oOydyarmIeld CUCTEMBI,
reHepupymoiiei nHpopmMamoHHbie (HparMeHTbl MOCPEICTBOM UCIOJIb30BAHMUS
dopmuposarestst mopiwii OB, OprieHTHPOBaHHBIX Ha 00y4aeMoro (CyObeKTa 0OydeHwst),

a Taroke n3mepsrorreit YO30 u MOJICO c ucr. oopmupoBatesisi TECTOBBIX 3a1aHHIA;

O PpeaM30BaTh MOJICTMPOBAHKE (aBTOMATH3UPOBAHHO) CHCTEMBI 00YUCHHS (Ha PACCTOSTHIM)

0 PA30MKHYTOMY MPHHIIMITY C LIEJIbIO BBISIBJIEHHUS JAOITYCTHUMBIX MPEZIENIOB OTKJIOHEHUSI
pe3yNbTaTUBHOCTU OOyueHUs (Ha pAaCCTOSHUU) KOHTUHT€HTA 00y4aeMbIX;

o chopMHupOBaATH CTPYKTYpPY MoJesin oOydaemoro (cyobekTa oOyueHus),
KOTOpast alprHoOpHO Hem3BecTHa (00yciIaBiIMBaeT MOAOOP CTPYKTYpHI orieparopa

B OOJIbIIel Mepe OMHUCHIBAIOIIET0 CBOMCTBA pealbHOr0 00y4yaeMoro);

O BbIOpaTh HAOOP MapaMeTPOB, XapaKTEPU3YIOIIHNX 0ocoOeHHOCTH TeHepaluu OB;
OCYIIECTBUTH yCTAHOBKY HauaJbHBIX HOMHUHAJIBHBIX 3HAYCHUH MapaMeTpPOB,

O peanu30BaTh MOJEIUPOBAHHE [0 3aMKHYTOMY MPUHIIUIY C TOAKIIOYEHUEM
aJalTUBHOTO AJITOPUTMA Ha OCHOBE HAYAJIbHBIX 3HAYCHUN MOJAETH 00y4aemMoro;

® SKCIEPUMEHTAIbHBIN CII0CO0, TO3BOJIAIONINI OTPa3UTh NOBbILIEHHE F((HEKTUBHOCTH
(opmHpoBaHKs 3HAHWIT KOHTHHTEHTAa 00yJaeMbIX Ha OCHOBE CTATHCTUYECKOTO aHAIN3a
ANOCTEPHUOPHBIX AAHHBIX CEPUU IKCIEPUMEHTAIBHBIX UCCIEAOBAHUIN;

O Ui peau3allii KOHTYpa ajanTtaluu TpeOyeTcsl peaarn3oBaTh HEMOCPEACTBEHHO
JMarHocTuKy 3HaueHuil napametpoB KM, orpaxatromnx MOJICO u YO3O0;

o o00ecneyuTh aHaNU3 MOJYYEHHBIX 3HAYCHUM Il UCKIIIOYEHUS U BKIIOYCHHU S
paznuuHbIx napameTpoB KM, mo3Bosisist cpopMupoBaTh aKTyalbHOE MHOMXKECTBO
napaMeTpoB BIUSIOMMUX HA 3(QPEKTUBHOCTh 00yUEHUS B pa3IMYHON Mepe.
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3640ueHKa napamMmeTpoB (KOFTHUTUBHOW) MoAaenwu

[Ipu uccnenqoBanuu MoAedu oOydaeMmMoro (cyobexkTa oOydeHHS)
BO3HUKAET 3aJ]a4ya OI[CHKU HOMUHAJBHBIX 3HAYCHHUN €€ HeHM3BECTHBIX MapaMeTPOB.

TakuMu mapamMeTpaMy MOJENH SABJISIOTCS ¥ M ¥y KOPPEKLUHU CKOPOCTEH 3a0bIBaHus,
a TaK)Ke HayajbHbIE HOMHHAJIBHBIE 3HAUEHHUS DTHX CKOpoCTed a' =(a],a53,... ay,).

[TapameTpsl y , ¥ , o' OTpP@KArOT UHAMBUIYAIbHBIE OCOOEHHOCTH NIAMATH 00y4aeMOro.

HavanbHble 3HaYEHUsT CKOPOCTEN 3a0bIBAHMS @' MOYKHO OLEHUTH B IIPOLIECCE 00yYEHHs
o pe3yJibTaTaM MePBOro K3aMeHa METOJIOM MaKCHUMaJbHOTO MPaBAOTOA00uS .

[Tyctb Ha n™ ceance 0OyyaeMoMy BIIEpBbIE BbIIAIOTCS HH(POpMaLIMOHHbIE 371eMeHThl OU,
obpasyomue MHOKECTBO HHGOpManuOHHbIX pparmenTtoB U, ={u,,U,,...u, }cU.
Jlns naHHbIX MHGPOPMANUOHHBIX 37eMeHTOB OU o =" =..=af =a(i€U,),
a oOyyaeMbIil u3y4yaer nopuuto nHpopmanuu U, npeaMera u3ydeHus (AUCIUILINHBI).
PesynsTaT mpoBepku 3HaHHUS nmopuuu (MHGOpManuoHHOTO PpparmenTta) U,
4yepes BpeMs (MHTepBajl BPEMEHHU) t TOcIie U3ydeHusl MPEIICTABISIETCS B BUIE BEeKTOpa R, .
Hdns ieU, BplunCIsAeM BEpOSTHOCTH He3HaHus: p(t)=1-e“=p,(ieU,).

3anumeM GyHKOuIO npasgonogodus: P=p*(1- p)“*, MUEMMHu3anKa KOTOPOU
Mo P JaeT BO3MOXKHOCTh OIEHUTh HOMHHAJIBHOE 3HAaUCHHE P, a clieIoBaTeNbHO, U « .
3nech X:Zri" — YHUCJIO HE 3alIOMHEHHBIX HHPOPMAIMOHHBIX 3JieMeHTOoB OU

ieU,

u3 K, BrmepBbie M3ydaeMbIX WHPOpPMAIMOHHBIX 3yieMeHToB OU npenmera usydeHus.

st ynobceTBa BeruKcieHui 3amMeHsieM P Ha InP , ocre yero Jyist HaxoKJIeHUs 3HAYeHUs « ,
npu KotopoM GyHKIHUS P mpuHHMaeT HauOOJbIIee HOMUHAJIbHOE 3HAUCHUE,
OepeM Mpou3BOAHYW0 OT INP mo ¢ u npupaBHUBaeM €€ K HYJIIO:

olnP  xe ™™t
= —+(x—K)t=0.
oa l-e
~ 1 K,-X
OTcroa mojryyaeM OlleHKY HOMHUHAJILHOTO 3HAYCHUS IMapameTpa o @ o = —= InK— )

n

OlieHKa IapaMeTpoB ¥ | ¥ B TIPOLIECCE 00YUEHMs IPEICTABISETCS IOCTATOYHO CIIOKHOM.
[ToaTOMY /IS UX OI[EHKH IpeJyIaraeTcs mepea HadyajaoM o0ydeHHs (Ha PacCTOSTHHH)
HPOBOJUTHh KOPPEKTUPOBOUYHBIN IKCIEPUMEHT (MACHTUPUKAIUIO TAPAMETPOB).

Jn 3aaun 00y4YeHHs! HHOCTPAHHOM JIEKCUKE JAHHBIN SKCIIEPUMEHT UMEET OCOOEHHOCTH.
OGy4aembIii ronmydaeT N HE3HAKOMBIX CJIOB HA HFHOCTPAHHOM S3bIKE U JIOJDKEH 3alIOMHHTH X TIEPEBOLL.
3yuenne oCyIeCTRIAETCS €KeJHEBHO B TEUEHHE HEKOTOPOTO (PMKCHPOBAHHOTO MHTEPBATIA BPEMEHH,
OJMHAKOBO HEMOCPEACTBEHHO AJs KaXXJ0To o0ydaemoro (cyObekTa oOydeHus).
Ilepen n3ydeHreM NpoBOUTCS SK3aMEH, PE3YJIbTAThl KOTOPOTO MPECTABIISIIOTCS B BUJIE BEKTOPA

0 . . ,
R, ={r",r,) ...y}, toe r" = {1 , eciu o0yJaeMblil 1ajl MpaBUIIbHBINA MepeBo 1'° cioBa

B N™ ucnblTaHUU (11are oOy4eHus) ¥ HeNpaBUJIbHBIN EPEBOJ COOTBETCTBEHHO.

3ateM oOyuaeMblil (cyObeKT 00yueHus) JOyYHBaeT HE 3alIOMHEHHBIE CJIOBA,
U Ha JpYyroi aeHsb (MpH ciaeayroueM N0AX0/€) IPOBOJAUTCS 3K3aMEH IO BCEM CIIOBAM.
3TO MOBTOPSIETCSI IO TEX TIOP MOKa 00y4yaeMslii (CyOBeKT 00yUueHus) He 3aTIOMHUT BCE CIIOBA,
T.€. TIOCJI€ DK3aMEHAa HETIOCPEICTBEHHO BCE HOMHUHAIBbHBIC 3HaueHus 1" =0,i =12,..., N .
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AniocTepuOpHBIE JAHHBIE ABIISIOTCS MPOU3BOJAHBIMU PACCMATPUBAEMOU MO/ EJIH.
B namHoM cinyuae HemocpeacTBeHHO M, < N u At, =1 nusg Bcex n=01..,K,

rae K — uucio ucnelTanuil (MoJX00B) 0 MOJHOTO 3aOMUHAHUS BceX N CIIOB, T.€.
N
H . n
K =min{n:) r" =0}.
i=1

7/'ain ) (rin =0)
y'ain!(rin =1

CKOpoCTH 3a0bIBaHUS U3MEHAKOTCSI B JaHHOM clydae: o' =

rne 0<y <y <1,(i=12,..,N;n=12..,K),

a BEPOATHOCTU HE3HAHMS IPUHHMAIOT BH/ pin =1-e % (i=12,..,N;n=12,...K).
Kaxnabiit nenp (At,=1) u3ydarTcs U 3alOMHHATCs Bce cioBa M, < N.
Tak KaK Jy1sl 3aNOMHMHAHUS JAFOTCA HE3HAKOMBIE CII0Ba 00ydaeMoMy, To p. =1 mBeex i =1,2,..., N .

HaqanLHon CKOpPOCTH 3a0bIBAHUS @ MOJKHO OLCHUTH IO pE3yJIbTaTaM 3K3aMCHaA,
OCyHIECTBIIACMOI'0O HA prrOﬁ JACHB IOCJIC N€PBOHAYAJILHOTO 3alIOMHUHAHHUA CJIOB:

N
. N-2r°
a=-In—"=—
N
[TapaMeTphl ¥y M y OLIEHUBAIOTCS METOJOM MaKCHMalbHOTO MPaBIOIOg00HS.
JU1s aHATM3a OLIEHKH HOMHUHAIILHOTO 3HAYEHHUS ¥ BBEIEM A — MHOYKECTBO HOMEPOB CJIOB,
KOTOpBIE 00ydaeMblii He 3aOMHIII 10 N ™ UCIIBITAHMs; S, — YKCIIO TAKUX CIIOB, T.€. |A =S, .
Torma nansga Bcex I€eA HENDOCPEIACTBEHHO MUMEEM !
al =y )" e,
pr=1-e“ =1-e0""*=p (n=12.)
DKCIEpUMEHTAIbHEBIE JaHHBIE MIPEACTABIISIOTCS MHOXKECTBOM R peanmsanuii "
CIly4alHBIX BEIUYMH &, UMEIONINX CIEAYIOIEEe MATEMATHUECKOE PACIIPEIEIeHHE!
P{é:in =0= pin'
P{&" =0}=1-p",(i=12,.,N)
Benuunua X, onpengensiTcsd Kak cyMMa xn:Z(l—ri”) BhIpa)»aruias
icA,
YKUCJIO CJIOB M3 S,, 3aIIOMHEHHBIX B ONpPEAEIEHHOM N™ ucnbiTaHun (MOAXO0MIE).

CtpouM ¢pyHKUHMIO MpaBAONON00US B BUAE BEPOSITHOCTH MOJYUYEHHUS BCETrO

BO3MOYKHOTO MHOXKECTBA JAHHBIX R, 3KCIIEPUMEHTA,- OHA 3aBMCHUT OT IIapaMeTpa ¥ .

n
: S,—X, X, £ )"t 1S,-x )"t x
n~”n n — - a n~"n - a 7%
P=TTpr™@-p) =]]0-e"" Pt “]".
n=1 n=1
NieM 3HaueHHMe mapaMeTpa y , IPH KOTOPOM INP gocTuraer MakcuMmyma.

JlorapudpmMupys molydeHHOE MaTEeMaTHYIE€CKOE BBIpaXEeHHUE, MOJydyaeM:

InP = ZK‘,{(Sn —x)IN[l—e = x () a}.
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Jns HaxoxaeHus MmakcuMmyma InP GepeM (BbIUHCIIsiEM) HENMOCPEACTBEHHO

YACTHYIO IPOU3BOHYIO 10 7 1 MPUPABHUBAEM €€ HYJIO ((hopMHpyeM anreOparueckoe YPaBHEHHE):.

oInP & S, —x, iy, . .
5~ 2 ) e, (=00 ) Fe] =0,
n=2 -

OTcrona ais y MmolydaeM HEMOCPEACTBEHHO alre0pandyeckoe ypaBHEHHE!
Kb S —x

—r e T (-1 ()" = ZX (n-H( )™

—=l-e )
OquI/I,Z[HO, qToO HOquI/ITB TOYHOC peI_HeHI/Ie 3TOTr O TpaHCHeHI[eHTHOFO ypaBHeHI/IH

OTHOCHUTEIBHO ¥ HEBO3MOXKHO yXe npu K>=6, IO3TOMY yIPOCTHM €TO0.

A A
N3 oneHKM HadyaJlbHOU CKOpPOCTH 3a0BIBAHUS « ciaeayer, 4Tro a>1

N
r

pH % >1-=, T.e. TOT/1a, KOT/Ia JIOJISl He 3aIIOMHEHHBIX MH(POPMAITMOHHBIX 31eMeHToB O
€

Ha JIpyroi neHb (MOAXOJ) MOCJie U3ydeHHUss Ooabiie mpuMepHo Ha 2/3.
Kax rokazasnu 3KCreprMEHTHI TI0 3aIIOMHHAHKMIO MTHOCTPAHHOW JIEKCUKH, 9TO ObIBACT KpaiHe PEIIKO.
[ToaToMy B nanpHeWmeM BeCh aHAJU3 1eIECO00pa3HO MPOBOAUTH AN a<l.

Kpowme Toro, ¢ poctom n BenuuuHa ¢ He Bo3pacTaet, T.e. 0< ¢« <1,(i=12,..,N).

Takkak 0<y <1u 0<(y)'a<1,10: e 21— (3 ).
K K

Monywaem ) (S, —x,)(N-1)=a) S, (n-1)(y)"".
n=2 n=2

[TocTpoum nmpubIMKEHHOE PEIICHUE JaHHOTO aaredpamdeckoro ypaBHEHUS.
Jnst 5TOTr0 HEMOCPEACTBEHHO PAaCCMOTPHUM CHauajla ONpPEACICHHBIN cay4dai,

KOoraa HCIIOCPCACTBCHHO BCIMYMHA HOMUHAJIBHOI'O 3HAYCHUA ]/" OJM3Ka K CINHUIIC.

Pasnoxum (y )" B anreOpandeckuit psajg Telnopa B OKPECTHOCTH €JIMHUIBL:

G =[l-1-y)] =1-n0—y") +....

HOZ[CTaBI/IB 3TO B NMPCABIAYIIECC MATEMATHYECCKOC BBHIPAXKCHUEC, MMOJYUYHUM:
K K
DS, —x)-D~a) S, (n-H-(n-1@a-»)],
n=2 n=2
OTKyagda MOXHO HEIMOCPEACTBCHHO OOUCHUTHh HOMHUHAJIBHOC 3HAYCHHUC ]/

N Z[S (@-D+x,](n-1)
y =1-

aZS (n—-1)°

Ecniu HOMHHAlIbHOE 3HAYEHHE Y CHUJIBHO OTIAUYAETCS OT €AMHHIIBI,

TO TOJYYCHHYIO GOPMYITY MOKHO HCITOJIL30BATh JUUISI IEPBOTO MPUOIMIKEHHSA K 7 .
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JUIst OLICHKH T1apaMeTpa ¥ HEOOXOAMMO HAWTH CPEIHeE M0 BCEM HUCIIBITAHUSM YHCIIO
HE 3alIOMUHAHUH cJI0B (0003HAYUM €ro uepe3 O ) U ero MaTeMaTu4eckoe oxuganne Mo .

ITo OKCIICPHUMEHTAJIBHBIM JaHHBIM HCIMOCPEACTBCHHO MOXXHO BBIYHUCIUTD (O

MatemaTu4ecKkoe OXXKHIaHNuE CPpCAHCTO YnCiia HC 3alIOMMHAHUM CJIOB UMEET BU/I .
K N

_ 1 1 K N
G):WZ. M§i”:WZZMp{'.

n=l i=1l

Tak kak HemoCpeACTBEHHO HOMHUHAJIbHOE 3HaUYeHue P =1-e™™ ~q, TO!

K

MO zizi Ma; .
N n=1 i=1

Haiinem HenmocpeacTBEHHO MaTeMaTHUECKOe 0KHIaHUe CKOPOCTH 3a0biBanus Ma' .

Hcnonb3yeM npeacraBieHue MaTeMaTHYECKOTO OKUIAHUS CITyYailHOM BEJTMYMHBI B BUJIE!
MS =M{M (S| B)},

e M (& | B) —yCJIOBHOE MATEMATAYECKOE OYKUTIAHFIE CITy Al iHOM BTFYMHBI & OTHOCHTEITHHO COOBITYS B .

al

Tak kak o= C BEPOATHOCTAMHU €“ U 1-e“ COOTBETCTBEHHO,

7"05in

TO Main+l =M{M (ain+l l o)} = M{V'O‘inewin + 7"05in (- e )}~ V‘Main + (7" - 7‘)M (ain)z_

Orcrona BUIHO, 4TO Ma™ 3aBUCHT OT BTOPOTO clIaraeMoro,- Haigem M (a/)?.

MeTo10M MaTeMaTHYECKONH MHAYKIIUMM HEMOCPEJACTBEHHO MOJXKHO MOKa3aTh,
4ro Ha K" MOMEHT BpeMeH! HOMMHAJILHOE 3HAYEHHE CKOPOCTH 3a0bIBAaHMS UMEET BUJL:

M) =) M) +[(7 ) = () IM (™).
OueHKYy HOMUHAJILHOTO 3HAa4YE€HUs IMapaMeTpa y IOJIydaeM U3 paBEHCTBA:
M@ ~ ©.

[Ipu 3TOM HEMOCPEACTBEHHO CTPOMM IOCJIEAOBATEIbHBIC MPHUOIHUIKECHUS .
Tak kak Mo; = o, (i =1,2,..., N), To nosy4aem Boipakenne Mo/, onpenensem MO mis K = 2
¥ [OJTyYCHHBIIl pe3y/IbTaT IPUPABHUBAEM K © , BHIYHCICHHOMY Takxke npu K = 2.

AN

[Tonyyaem TiepBoe NPUOJIMKEHIE HOMUHAIILHOTO 3HAYEHHUS ¥, , KOTOPOE MCIOJIB3YEM

nas Beluuciaenus M (a’)?, mocie 4ero mMOBTOPAEM ONMCAHHYIO NPOUENYDPY.

A

B pesynbTare mojyyaeM NPUOIMIKEHME HOMHUHAIBHOTO 3HAYCHUS 7, .

AN

Tak moBTopsiem 10 n =K, B pe3ysbTaTe Yero mojay4yacM HOMHUHAILHOE 3HAYEHHE ¥, , ,

AN

KOTOPOC HCIIOCPCACTBCHHO IIPHHUMACM 3a OLICHKY HOMHUHAJIbHOI'O 3HAYCHUA I1IapaMCTpa y .

Taxum oOpa3zoM, mo pe3yiabTaTaM OPEABAPUTEIBHOIO dIKCIEPUMEHTA
MOYKHO CTPOMTH ONEHKH HOMHUHAJbHBIX 3HAUYECHUN MapaMeTpoB y U ¥ ,

d 3aTCM HCIIOJIb30BAaTh B IIPOLECCCC O6yLICHI/I}I JJI1 agalnTaiouu CKOpOCTeﬁ 3a0bIBaHHUA.
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Ha ocHoBannmu IIPOBCACHHOI'O NCCJICAOBAHNS Cd)ODMI/IDVGM BBIBOJbI I10 TPETHEMY PA3ACITY.

N3n0xkeHa CyuiHOCTh KOMIUIEKCHOTO MOAX0/a K PEHIEHHUI0 MPOoOJIeMbl CO3JaHu s
cpeabl aBTOMaTU3UPOBAHHOTO OOYUYEeHHS CO CBOMCTBAMU ajantanuu Ha ocHoBe KM,
Mpeanojaaralero BHECEHUE pa3IuyHbIX Moaudukanuii B opranusanuio NOC
U TEXHOJIOTUIO ()OPMHUPOBAHUS 3HAHMI KOHTUHIeHTa 00y4yaeMbIX (CyOBbEKTOB 00ydeHHs),
peaau3youero CUCTEMHbBIN aHanu3 UHGOPMAIIMOHHOTO B3aUMOJEHCTBUSA
MEXIy cyObeKkTaMu OOy4YeHHS U CpeACTBAaMU OOYUYEHHS HaNpaBICHHBIN
Ha TOBBIIEHNE YQPEKTUBHOCTH PYHKIIMOHUPOBAHUS AJITOPUTMOB U MPOIEAYP
B OCHOBE pPa3HBIX KOMNOHEHTOB cuctembl AJ[O mocpeacTtBoM
BHEJPEHUS METOAOB KOTHUTUBHOW mHbpopmatuku u TKM.
[IpeacraBnens! paznuynbie Moaudukanyu B opranmzanuu MOC u TexHomoruu nporecca
(dbopMUpOBaHUs 3HAHWN KOHTHHI'€HTA 00y4YaeMbIX MPH peaTn3allii Pa3HbIX KOMIIOHEHTOB
cuctembl AJ[O co cBolicTBaMu ajnanTtanuu Ha ocHoBe KM ¢ ucnonap3oBaHuem
coBpeMeHHBIX AocTmwxkeHui B oonactu UKT, nozBonsttomue yuntsisath MOJICO.
Ormmucana cneryguka aBTOMaTH3UPOBAHHOTO MHAMBUIYJIbHO-OPUEHTUPOBAHHOTO O0YUEeHHS
KaK yIpaBJsIieMOro Tporiecca (OpMUPOBAHUS 3HAHUN KOHTUHTEHTa 00y4aeMbix B MOC:
crpykrypa npouecca AJIO, 0cOOEHHOCTH CEeMaHTHUYECKON MOJIENT COXPAHEHUS. M M3BIICUEHUSI
NpeABapUTEIbHO CTPYKTYPUPOBAHHBIX JAHHBIX OTpPaXKalOUIUX COJEpKaHUE
npeaMeTa U3yYEeHHUs Ha pa3HbIX fA3bIKaX U YPOBHIX M3JIOKEHHUS MaTepuana.
[IpencraBiena cTpykTypa U OCOOEHHOCTH peaiu3aluy KaHaiaa HH(HOPMaIMOHHOT O
B3aMMO/JICHCTBUA MEXKIY cyOobekTamu U cpeactBamu ooydenus B MOC cucrembr AJIO
co cBoiicTBamu ajnanTtanuu Ha ocHoBe KM, oxBaTtsiBatomiero sech nuki AJ[O.
[pencraBneHo Ha3HAueHYE, 3a/1a4H, TPUHIMI (DYHKIIMOHMPOBAHKS 1 HA0Op periaeMbIX 3a71a4
aJanTHUBHBIM cpeacTBOM oOyudenus (OY), ocHoBHbIM M u npuknanasim M,
a TakXe OTpa)XeHa CTPYKTypa W Ha3HadeHue pa3zpaboranunoro BITKM.
[IpeactaBieHsl ocobeHHOCTH cOopa MHDOpMANUU U3 Pa3HBIX UCTOYHUKOB,
ec MEePBUYHON 0OPAOOTKH U CTPYKTYPUPOBAHUS I UCTIONIb30BaHus KoMrioHeHTamu MOC:
KJacCUPUKAUUSI UCTOUYHUKOB MHPOPMALUKU U METOJbl MOJYUYECHUS JAaHHBIX,
TIEpEUHCIIEHbI CYIIECTBYIOLIME U MPE/I0AKEHbI pa3pabOTaHHbIE MOJIENH MPE/ICTABIICHNS IAHHBIX,
MH(POPMAIMOHHAS CTPYKTYpa DY U alITOpPUTM €T0 HANIOITHEHHsI CTPYKTYPUPOBAHHBIMU JTAHHBIMH,
OTpaXkaroIMMH HETIOCPEICTBEHHO COJIEpKaHue MpeIMeTa U3y4eHUs (IUCIUIUIMHBI).
[IpencraBnena apxurektypa OY HOBOTO MOKOJIEHUS (DYHKIIMOHHUPYIOLIETO HA OCHOBE
pa3zpaboTaHHOTO IMpOLIEcCopa aJaTUBHON perpe3eHTaly HHPOPMALIIOHHBIX (PparMeHTOB,
M03BOJIsTIONIEro yuuThiBaTh paznuunsie MOJICO, a Takke ceMaHTUYECKast MOJEIb
Npe/ICTaBIICHHS, M3BJICUCHHUS U COXpaHEHUsI HH(OpMAIK B OCHOBE CPeICTBA 00yUCHHSI.
[pencrarneHo popMaTbHOE ONMCAHKE aTATUBHBIX CUCTEM 00YUYEHHS C MOJICIIBEO 00y4aeMOro:
anroput™Mbl 00yueHust B AOC, amanrarust B MOC AJIO, crienuduka anroputmMa o0yueHHs
C MOJIEINIBbI0 00y4aeMoro (cyObekTa 00y4deH s ) 1 OCOOEHHOCTH OlleHKH mapameTpoB KM.
B Tpethem paznene nosyyeHsl 1Ba HayyHbIX pe3ynbTara: crpykrypa MOC u npuHIMIbL

byHKIMoHpOoBaHus KoMITOHEHTOB crcTeMbl AJ1O co cBolicTBaMu afanTtaryu Ha ocHoBe BITKM,

NO3BOJISIOLIME PEATN30BaTh MHHOBAIIMOHHBIN KOHTYp afgantauuu Ha ocHoBe MOJICO,

obecrieurBatomyii nossienue sgpdexrusHoct pynkumronnpoBanus MOC cucremsr AJ1O.
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4., TexXHONOrust KOrHUTUBHOTO MooernunpoBaHua ans
CUCTEeMHOIo aHalin3a MHd)OpMaLIMOHHO-06p83OBaTe.I1bHOﬁ cpeabl
TKM npezcrapmnsier co00i UTepaTHBHBIN UK — 3AMKHYTYIO TIOCIIE/IOBATEIILHOCTD 3TAIIOB,

NpelyCMaTPUBAIOLIMX BO3BPAT Ha3a/l Ha OIHY W OoJiee UTepaluu JJisl BHECEHUs] MOTU(pHUKAIIA

C LEJBIO BBISIBJICHUS U UCIPABICHUS BBISBICHHBIX OMMUOOK M HECOOTBETCTBUI.
TKM npenna3HadeHa 1jid NpOBEAEHUS NEPBUUYHOTO cucTeMHoro anaiusa MOC,

BBIPAOOTKHM TPeOOBAHUM U OTPAHUYCHUM, CTPYKTYPUPOBAHHUS IMOJTYUYCHHBIX JaHHBIX,

opvrporarist KM cyOrexra 00y4erst 1 KM opericTa 00yHeHIs1 C CTINE30BAHIEM JIBYX CTI0C000B IMPETICTARTICHIS

(opueHTHpPOBaHHBIH Tpad U CTPYKTypHast cxeMa 00beKTa B JJAHHOM 00J1acTi), pasmertietnst BITKM

B OC cucremsl AJ1O, MoneMpoBaHys, CTATUCTHYECKOTO aHATIM3a M BEISIBIICHUSI 3aKOHOMEPHOCTEH.
KonTyp ynpaBinenus cucreMoil AJJO sBasieTcs 3aMKHYTBIM KOHTYPOM,

npeAycMaTpUBalIIUM 00paTHYIO CBsI3b (cOOp M HakomJeHHE MH(OpPMAIHH,

renepanus OB, auarsoctuka YO30 u MOJICO u BBIsSIBICHHE 3aBUCUMOCTEN).

MOHHTOPHUHT U KOHTPOJIb MpoLiecca 00yUeHHs 3aKIF0YaeTCsl B LIEICHAPABIEHHOM HAKOILIEHUN

uH(pOpMAaIMK C MOCTEYIONIEH ee KnaccuduKalel, yrnopsaoueHUeM U CTPYKTYPUPOBAHUEM.

CTpykTypupoBaHHas UHPOpMALUsI O COCTOSSHUU CyOBbEKTa 00yUYEHUs MO3BOJISAET

chopMupoBaTh HOBBIE U MOJIU(PHUIIUPOBATH CYIIECTBYIOIINUE aNropuTMbl reHepanun OB

B yNPaBJIsIeMOM IPOIECCE KOHTPOIUPYEMOTo (POPMUPOBAHUS 3HAHHIM, YMEHUN U HABBIKOB,

yuutsiBass MOJICO npu pabore ¢ YMK, monepHu3zupoBaTh aJropuT™Mbl 00ydeHHUs,

aHaIM3UPOBATHh 00pa30oBaTENbHBIC MPOTPAMMEI, AJaNITUPOBATH KOMIIJIEKC MPOTPaMM,
BHEJIPSITh HOBBIC CPEICTBA, METObI U AJITOPUTMBI OOYUECHHs B 00pa30BaTEIbHBIN MPOIIECC.
Coznmanrie TKM niernecooOpasHo st mpoBeieHust KomruiekcHoro reenenoBanrst MOC cuctemsr AJ1O.
[IpencraBnennas texuosnorus (TKM) oTpaxkaer nmociaeaoBaTeabHOCTh 3TAMOB,
o0ecrneyuBaOMIUX PSIJA MEPONPUSTHHA JJId NPOBEACHUSA CUCTEMHOT0 aHalu3a:
e CcOOp MEpBUYHBIX CBEAECHUN 00 0OBEKTE MCCIECTOBAHUSA C YUECTOM
nenei, 3ajgja4y U OTPAaHUYECHUN B JaHHOU MpPEeIMETHON oOnacTH;
e 1moA00p COBOKYMHOCTH HaYUYHBIX aClEeKTOB PAaCKPHIBAIONIUX CBOMCTBA
U IUHAMUKY QYHKIIMOHUPOBAHUS ONPEEICHHOTO O0OBEKTA UCCIEIOBAHUS;

e 10a00p HE0OXOAMMOTro KoandecTBa mopTpeToB KM Heo0Xo1umMoro A aHalu3a,
¢ (pe)xonctpyupoBanue cTpykrypsl KM u n3aMenenune cnocoba ee npeacTaBieHus;
® OCYIIECTBIIEHHE CTPYKTYPHOTO M MapaMeTpudeckoro aHamusa copmupoBanHoi KM;
e ucnosub3oBanrne KM oObekTa ucciaeqoBaHus B cpejie ero QyHKIMOHUPOBAHUSA,
¢ MOJEJMPOBAaHMUE, HAIIPABICHHOE HA JUATHOCTUKY 3HaueHUU napamerpos KM;
® aHaJW3 allOCTEPUOPHBIX JAHHBIX MOCPEACTBOM CTATUCTUUYECKUX METOJIOB IS
BBISIBJICHUS 3aKOHOMEPHOCTEH B Tpoliecce (PyHKIIMOHUPOBaHHS OOBEKTA UCCIIEIOBAHNS;

® UHTEPIpETAIus BHISBICHHBIX 3AKOHOMEPHOCTEH € 1eJbio popMantu3anuu
JIOCTOMHCTB M HEJIOCTAaTKOB OOBEKTA UCCIIEIOBAHUS B CPEJIE €ro (PyHKIIMOHUPOBAHNUS;

® HAaKOIUICHUE HOBBIX 3HAHUI 00 0OBEKTE, MPOIECCE UITU SBJICHUU UCCIICIOBAHMUS.
TKM peanu3yer BO3MOKHOCTh CUCTEMHOTO aHaJIM3a U MOBBIIEHUS () ()EKTHBHOCTH
yrnpaBiasgemMoro GopMuUpoBaHUs 3HaAaHUM KOHTHHTeHTa oOyuaembix B MOC AJIO.
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4.1. MmepamueHblL“l UUKIT mMexHoJ102UU KOcHUMUBHO020 MOdEﬂUpOGaHUﬂ
TKM BbICTyIIa€T UTEPATUBHBIM IIUKIOM, KOTOPBIM BKIIOYAET MOCIEA0BATEIbHOCTD
ATANOB pealu3yUMX MPOBEICHUE CUCTEMHOIO aHalln3a, MpelyCMaTpUBaeT BO3BpAT
Ha MpeJbIAYIINe Tanbl 1Sl KOPPEKTUPOBKH BBISIBICHHBIX HECOOTBETCTBUM U OMIMOOK,
SIBJISICTCS] YHUBEPCAJILHON MO OTHOIIEHUIO K OOBEKTY MCCIIEIOBaHMS U TIPEIMETHOM 001acTy,
NOJIJIEP’KUBAET KOMIUIEKCUPOBaHUE (BKIIOUEHUE U UCKITIOUEHHE) Habopa pa3paboTaHHbIX
METOJMK U aIrOPUTMOB, KOTOPbIE MMO3BOJIIOT PEATU30BaTh INTyOOKUI CUCTEMHBIA aHAU3
BBIOPAHHOTO 00BEKTA UCCIENOBAHUS U 00OCHOBAHUE MOJYUYEHHBIX PE3YyJIbTAaTOB
C TOYKH 3pEHUS MIUPOKOTO CIIEKTPA Pa3IMYHBIX HAYYHBIX aCTIEKTOB €ro pacCMOTpPEHUS,
a TaK)Ke BBISIBUTDH (DAKTOPHI BIMSIONIME HA MOBBIIIEHUE 3(D(HEKTUBHOCTH (PYHKIIMOHUPOBAHUS
00BeKTa B cpe/ie U BbIpadOTaTh pa3InyHbIe MOAXO/bI K MOJIEPHU3ALUU €TI0 CTPYKTYPHI.
[IpakTrueckoe ucnoabzoBanue TKM nocturaercsi B pa3HbIX MPEAMETHBIX 001aCTsIX:
e 1OC cucrembr AJIO [cucTtemHbIN aHaM3] (BbIOpaHa sl POBEICHUSI HCCIICIOBAHMI) —
aHaM3 MHGOPMAIMOHHOTO B3aUMOJICHCTBHSI MEXTY CYOBEKTaMH U CPEICTBAME OOYUCHUS,
BBISIBJICHUE PA3JMYHBIX (aKTOPOB OKA3bIBAIOIINX CYIIECTBEHHOE BIHSHUE
Ha noBbiieHne dddextuBHOoCTH hyHKIMOHUpOoBaHUS MOC u olieHKa CTeneHu uX
BIIMSIHUS HA PE3YJIBTATUBHOCTB Iporiecca ()OpMHUPOBAHKS 3HAHNM KOHTHHI€HTA 00Y4aeMblIX;
e uHbDopManuOHHAs cpena GUHAHCOBOTO phIHKA [(DUHAHCOBBIA aHaNuU3]
(Tpebyet BkitoueHus B TKM HOTOTHUTEIBHBIX METOJIUK U aJITOPUTMOB) —
CO3/IaHNe METOAOB M MOJXOJ0B K pealu3aiu NOAACPKKA MPUHATHUS pelIeHU N
npu GOPMUPOBAHUH TOPTQENS MOKYIKA U IPOAAKU (PUHAHCOBBIX HHCTPYMEHTOB
oOpamaeMbIX Ha BaJIOTHOM M (OHIOBOM (pPBIHOK KamuTala) pbIHKaX
U pBIHKE JParolleHHbIX METalJ0B, MIPOTHO3UPOBAHUE TEHACHIIUH K POCTY
UIU cnajgy TeKyumed polHOYHOU (KOTUPOBOUYHONW) CTOUMOCTH
Pa3IMYHBIX (PUHAHCOBBIX HHCTPYMEHTOB (OCHOBHBIX M ITPOU3BOIHBIX ICHHBIX Oymar);
e MH(OPMAIMOHHAS CPE/IA OPTAHM3AIIOHHON CTPYKTYPBI OPraHH3AIH [(PMHAHCOBBII aHATH3]
(Tpebyet no0aBIEHUS B TEXHOJIOTHIO TOTIOJTHUTEIBHBIX METOJUK U aJITOPUTMOB) —
dbopMupoOBaHHE CUCTEMBbI CTATUYECKUX U JUHAMUYECKUX (BPEMEHHOMN (akTop)
HoKasaTesiell OTpaKaIoIIUX HEMOCPEICTBEHHO 3(p(HEKTHBHOCTE (PE3yJIbTATUBHOCTB)
(HHAHCOBO-XO3IUCTBEHHON JIEATENIHHOCTH OIPENIEICHHON (KPEAUTHOW) OpraHn3alum
(ko3 duneHTH OBICTPON U TEKYIIEH JUKBUIHOCTH M ILUIATERKECIIOCOOHOCTH
B KPaTKOCPOYHOM U JIOJITOCPOYHOM TIEpHOJIE, TOKa3aTell 0e3yObITOYHOCTH TIPOM3BOJICTBA,
XapaKTEePUCTUKU YPPEKTUBHOCTH WHBECTHPOBAHMS H 000PAYMBAEMOCTH KarnTaja)
3a OMpeesICHHbIN epuoJl BpEMEHH OCPEICTBOM METOJ0B BEPTUKAIBHOTO,
TOPU30HTAJIBHOTO U TPEHIOBOTO (PMHAHCOBOTO aHalW3a U MJIAHUPOBAHUS;
e uH(pOpPMAIMOHHAS cpeAa OyXTralTepcKOro y4yera u ayauTa (KpeIuTHOM) OpraHu3alyu
[punancoBBIW aHanu3] (HeoOXOOQUMMO AOOABHTH HEMOCPEACTBEHHO
JIOTIOJTHATETLHBIC METO/IMKY U AITOPUTMBI JIEKBAaTHO CTICHM(UKE PeIMETHOM 00J1acTh) —
(uHAHCOBBIN aHATHU3 U AyIUT NPUHIATON MOJETH BEACHHS OyXTaaTepCKOro y4yeTa
pe3yIbTaToOB (PMHAHCOBO-XO3SMCTBEHHOM JESTEIIFHOCTA OPraHU3aMOHHON CTPYKTYPHI
MIOCPEZICTBOM COBOKYITHOCTH CTaHIAPTHBIX (DOPM OTUETHOCTH U TIOCIIEIYIOIIEE BbISBICHHE
HECOOTBETCTBHI Ha OCHOBE CHCTEMB! JICHCTBYFOLLMX IPABIUT M HOPM BEZICHHSI Oy XTTTEPCKOIO YUeTa.
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Wreparusnblil nukia TKM (puc. 4.1) oTpakaer nociaeoBaTenbHOCTh OCHOBHBIX ATaIlOB,
00CCIICUMBAIOIIINX CUCTEMHBIN aHAM3 BhIOpaHHOTO 00bekTa nccienoBanus (MOC cucrembr AJ1O).
Ha xaxnom srane npumenenuss TKM ucnons3yrores pa3inyHble METOAUKN U AIITOPUTMBI,

Ha0Op KOTOPBIX ONPE/IENIACTCS BEIOPAHHBIM OOBEKTOM MCCIICIOBAHMS U IPEIMETHOM 00J1aCThIO.

1] [lepBuuHbIC NPEACTABIEHUS | ok | 1a|Msmenenue 3axau
Wnentudukanus 00 00BeKTe, mporecce Y OTPaHUICHUI l
e WJIH SIBIICHUU WICCIIEIOBAHUS WCCIICIOBAHUS
KonnenryanbHast cxema
KonuenTyanuszarus 00 g a ycc €ZI0Ba X 22| Monuduxams
LCITY: a bEKTa NCCIICIOBAHMA Ha0opa KOHIICTITOB, [~
\/ B IPCAMCTHOU obsactu OITHCHIBAIOIIMX OOBEKT
3
c R ‘JCprKTypI/IpOBaHHbIe sHaHMA) 3a] Moaudurarms
TPYKTYPHPOBAHHE 00 o0BeKTe uccnes1oBanus [~ KOHLIEIITYaJIbHOii CXeMbI [~
T B [IPEJIMETHON 00s1acTH 00BEKTa HCCICIOBAHMS
4
N Toctpoerwe riepeoro 1 BIoporo K+(MN) [4a] V3menenue
dopmanuzanus YPOBHS CTPYKTYPHI - CTI0C00a TPe/ICTABIEHHS |~
T — KOTHUTHBHOU MOJCJIN KOTHUTHBHOM MOJIEIIN
. 5
CtpyKTypHBIT Bepuduxarys nepsoro K+A | 5a | Momdmkarwst iepBoro
aHau3 YPOBHA CTPYKTYPBI YPOBHS CTPYKTYpBI [
KOTHUTHBHOU MOJCIIN KOTHUTHUBHOHU MOOCIN
N 6
[MapameTpuueckuii 6] Bepugmxaus sroporo K+A | 6a |Momudukarmst BToporo
aHaIu3 YPOBHA CTPYKTYpPBI YPOBHS CTPYKTYPBI [~
— KOTHUTHBHOHN MOJIeNN KOTHUTHUBHOUN MOJETH
Peanuzanus MOJEIU B OCHOBE = Wl 3TpYy/IHCHHS -
T Cpeabl HCCICA0BaHUA ITPH UHTErPAIlii MOJETH
8] MopaenupoBanue 3+K+A | 82 IIpoGembl
MOHCHHPOBaHI/Ie OCHOBAHHOC o W3MEPEHUS U yUeTa [
\/ Ha OEJIOCTHOM IMOAXO0AEC rapameTpoB
|9 | Cratucruueckas o6pabotka| 5 [92]  Brmmsromue
AHnanu3 JIAHHBIX ITOJTYYCHHBIX 3aKOHOMEPHOCTEH  [—
[Ipenmernas 10] Wurepnperanus a+A 193] Hayunoe o6ocHOBaHMe
MHTEpIpETAIHS MOJTyHEHHBIX 3aBUCUMOCTeH MOJTYYEHHBIX —
M 3aKOHOMEPHOCTCH (3HaHI/II/I) (HaquBIX) pe3yNIbTaTOB
11 Hogrie 3ranus 0 nuHAMIKE 3+A |L18] Io6asnenne HoBBIX
Cunres Pa3BHTHS 00BCKTA HCCIICTIOBAHIS aCIIEKTOB PaCCMOTPEHUA [
B TIPEIMETHOH 061acT 00BEKTA MCCIICIOBAHUS

Pucynok 4.1. TepaTuBHBINA HUKIT TEXHOJIOIMU KOTHUTUBHOTO MO/IETUPOBAHMS
s «cnoxubix» MOC A/IO TKM npenycmaTprBaeT HENOCPEACTBEHHO MPUBJICUECHUE
pslla CIeIUaIuCTOB-KOHCYIbTAHTOB, KOTOPbIE 0003HAUYEHBI Pa3IMYHBIMU JTUTEPAMH:

npenonaBaTeNb, GU3UOIOT, MCUXOJIOT, JUHTBUCT UJIU METOAUCT (D) —
9KCIEPT B ONMpEeACICHHON nmpeaMeTHOW oOnacTu (nmpobinemHol chepe);
koraurosor (K) — cnenmanuct B 061acTi MHXEHEPUH 3HAHUM (MCKYCCTBEHHOTO MHTEIJIEKTA),
obecreuynBaIIUN KOPPEKTHOCTh MOJYYEHHOW CTPYKTYphl apamerpuueckoit KM;
CHCTEMHBIN aHATUTUK (A) — CTICLIMATIUCT B 00JIACTH CUCTEMHOTO aHam3a 1 MoenpoBans MOC;
rporpavmicT (1 T) — KBaHIPOBAHHBIH CIISTMATHCT, RIITICFOITIFIA COBPEMEHHBIMI METOTIAMH H TIOZXO/IAMI
K peaTu3aliii BEICOKOTEXHOIOTHUHBIX cpecTB MOC nmocpencTBoM cpes; mporpaMMUAPOBAHHUSI.
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4.2. Memoduka ucrnosb308aHUs MEXHOJI02UU KO2HUMUBHO20 MoaenupoeaHun

MCTOIII/IKa ucnoan3opanus TKM (bOpMaJII/I'}.yeT IMOCJIICAOBATCIIbHOCTD IIPOBCACHU A

CHCTEMHOT'0 aHAJTI3a OPUEHTUPOBAHHOTO HA MOBBIIICHNE AP HEKTUBHOCTH (PyHKIIMOHHUPOBAHHS
00BbEKTa HCCIIEIOBAHUS B paMKax ONpeJIeIeHHON (3aJaHHOM) mpeaAMeTHON o0nacTu
(mpenmaraercs peanusoBath cucTeMubli ananu3 MOC cuctemsl AJ]O Ha ocHoBe KM):

npeaBapUTEIbHBIH aHalu3 00bEKTa UCCIECAOBAHUS U CTPYKTYPUPOBAHUE
HOJYYEHHBIX JTAHHBIX aJ€KBATHO CII0cO0y MpencTaBieHus napamerpudeckoin KM —
peanu3yeTrcsa Ha nepBbrIX Tpex 3tanax TKM ¢ ucnonb30BaHHEM OJHOTO
WM KOMOMHAIMK METOOB MOTy4YeHUs1 MH(QOPMaIMK U3 Pa3iIMyHOro Pojia UCTOYHHUKOB,
HaKOTJICHUE JTAHHBIX XapaKTEePU3YIOIIUX COCTOSHUE 00BEKTa MCCIEA0BAHUS
BBIJIEJIEHHOTO U3 CPEJbl Ul aHAJU3a UJIU JUHAMUKY Pa3BUTHUSA CUTyalUU
HEMOCPEACTBEHHO B paMKax ONpeJeIeHHOW NpeaAMEeTHON obnacTu
(KakIOMy Hay4HOMY acleKTy aHali3a o0beKTa uccienoBanus BBogurcs noprpetr KM);
O uIeHTU(UKALMS — pean3yeTcsi COOp CBEICHUI MOCPEICTBOM HCIIOJIB30BAHKS OTHOTO

Y3 METOJIOB MOJTyueHHst MHPOpMAIIH (KOMMYHHKATHBHBIC WM TeKCTOJIOTAYSCKHE METOJIBY)
U3 Pa3IMYHOTO POJa UCTOUYHUKOB (CHELUAIUCT-HOCUTENb PEAKUX 3HAHUUN
WM TPAIVIMOHHBIE U YICKTPOHHBIC HOCUTETN MH(OPMAIIN BHIPRKESHHOH B JTAHHBIX),
nocnenyoiiee GOpMUPOBAHUE ONMMCAHUMN U crielMPUKaUi HA BbIJICICHHBIN
00BEKT HccaeoBaHus (CUTYyalUIO) sl MPOBEIEHUS CUCTEMHOTO aHaJN3a,
KOHIIETITyaIn3aIus — BbIZeJIeHUE (I00aBIeHHE U yIaICHHE WM MOAU(UKALINS)
KJIFOUEBBIX MTOHATUU U CYLIIHOCTEN, CBOMCTB U 3JIEMEHTAPHBIX MTAPaMETPOB,
XapaKTEPU3YIOMHUX 00BEKT WJIM CUTYAIUIO MOJJIeKAIINE UCCIeTOBAHUIO,
(hopMHpOBaHKE K3 HUX TPYIIIT (IOPTPETOB ¢ HAYYHBIM OOOCHOBAHHUEM H BUJIOB CBOICTB)
U cnenupruudecKkuXx moarpynn (BEKTOPOB mapaMeTpPOB)
Ha OCHOBE MPUHIIUIIOB MOJUYMHEHUS, BKIIOUYCHUS, 00BEIMHECHUS U JIPYTHUX,
a TAKKE BBEJICHUE CUCTEMbBI 0003HAYCHUH (MICHTU(PHUKATOPOB U KOJU(PUKATOPOB)
JUTSL KaXXJ1O0TO BBEJIEHHOTO (HOBOTO) MH(DOPMAIIMOHHOTO dJIEMEHTA
C YYETOM MPUHAUISKHOCTH K ONPEIEICHHOHN IpyTIie NH)OPMAIIMOHHBIX JIEMEHTOB
U TIOCIIETYHOLLEE OTPEJIETICHUE IOy CTAMBIX NPELIETIOB OTKIOHEHNS] 3HAYEHUIN KKTIOTO U3 HUX,
MIOCJIEAYIOIIIEE CO3/IaHNE KOHLIENTYalIbHOM CXEMbI HEIIOCPEACTBEHHO BBICTYIIAFOIIEH
dbopManbHBIM OMUCAaHUEM HCXOJIHOTO O0BEKTa WM aHAIU3UPYEMOUN CUTYyaIlUH
HA OCHOBE MHOYKECTBA IMOJTy4EHHBIX MH(DOPMALIOHHBIX WIEMEHTOB 1 OTHOLIICHUI MEX/TY HUMY,
CTPYKTYpPUpPOBaHUE — YTOUHEHHUE KOJHUYECTBA BBIJEIECHHBIX IPynI
MH(POPMAIMOHHBIX JIEMEHTOB (TIOPTPETOB U BUJIOB CBOWCTB) HA BBICILIEM YPOBHE HEpapXHH,
TIOJIPYTIT MH(POPMALIMOHHBIX IEMEHTOB (BEKTOPOB [MAPAMETPOB) HA CPEITHEM YPOBHE HEpapXun
COEPKAIIMX TOTUMHEHHbIC HHOPMAIIMOHHBIC 3JIEMEHTHI (CBOICTBA U ITAPAMETPhI)
pacnoJIOKEHHbIE HAa HUJKHEM YyPOBHE paccMaTpUBAaeMOW HMepapXuw,
a Tak)Ke ompejeseHre KOJIMYECTBAa HEOOXOIUMBIX UEPAPXUUECKUX YPOBHEH
B IOJTyYEHHOM KOHIIENTYaJIbHOM cXeMe 00BEKTa, MPOLIecca WK SBJICHHUS UCCIIEI0BAHNS
(mockobKy TpeIaraeMslii ajiee Croco0 MmpeIcTaBiIeHus mapamerpudeckoir KM
JIOITYCKAET PEITyKIMFO HEKOTOPBIX MH(OPMAIOHHBIX AIEMEHTOB Ha PA3HBIX YPOBHSIX HEPaPXHH),
(pe)KOHCTPYHpPOBaHKE MOITyUYEHHOH (pe3yIbTHPYIONIEH) KOHIENTYaTbHON CXEMBI
T0 pe3yJIbTaTaM YTOYHEHHSI OTHOLLEHHH, CBSI3EM M 3aBUCUMOCTEN MEKITy BBIJIETICHHBIMU
B Hell MH()OPMAIIMOHHBIMU JIEMEHTaMU (UCTIONB3yeTcs mpu Gpopmamzauuu KM);
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(dopMupoBaHue 1 BEIOOP criocoOa MpeacTaBIeHus CTPYKTYpbl napamerpudeckoir KM —
pean3yeTcs OCPEACTBOM MCIIONIB30BAHMS alropruT™Ma (opMHUpOBaHUs CTPYKTypbl KM
Ha OCHOBE OMNPEJIEICHHON MOJIENIN IPECTABICHUS CTPYKTYPUPOBAHHBIX JaHHBIX;
o (opmarmzarws — BEIOOp crioco0a (MOJIENH) TPeICTaRIeH s TIOMy4eHHOM CTpyKTyphl KM:
OJIHA U3 CYILECTBYIOLIMX MOJIEJIeH MMPECTaBIeHNs] CTPYKTYPUPOBAHHBIX JTAHHBIX
((popmanbHas Jtormdeckast Wim (hperiMoBasi MOJIEIIb, CEMAHTUUYECKAS! CETh M OHTOJIOTHsA)
UM OJJHA U3 MHHOBAIMOHHBIX (pa3pabOTaHHBIX) M MPEI0KEHHBIX
(rpad coueTarorumii TECOPHUIO MHOXKECTB M MHOTOYPOBHEBAsI CTPYKTYpHAsI CXEMa);
O CTPYKTYpHBIN aHaJIN3 — MPOBEJICHUE CTATUCTUYECKOTO aHallu3a JIJIsl BBISIBJICHHUS
KOPPEJSILIMOHHBIX 3aBUCUMOCTEH U CBSI3ei MeX Ty MH(GOPMAIMOHHBIMU AieMeHTamu KM
O TapaMeTpUYEeCKUi aHaIu3 — BBISIBICHUE U UCKIIIOUEHHUE (ITPU HEOOXOIUMOCTH)
IPOTUBOPEUYUBBIX UH(POPMAILIMOHHBIX 3JIEMEHTOB B OCHOBE MoiaydyeHHo KM,
COINIOCTABJICHUE HOMUHAJIBHBIX 3HAYCHUM MapaMeTpoB napamerpudeckorn KM
U obyiacTell X NONMYyCTUMBIX 3HaUCHHUH, BBISIBJICHUE NIPEAEIOB BapHalluy,
uccienoanue napamerpoB KM cyOnekra oOyuenus u KM cpencra oOyueHus —
npeJJIaratoTcsi HEMOCPEICTBEHHO JIB€ METOJAUKHU UCCIIEJOBaHUS [1apaMeTpOB;
o peanuzanus — noiayuyeHHas KM pa3meniaeTcst B OCHOBE Cpeibl UCCIIEIOBaHUS,
BBISIBJISIIOTCSI HOMUHAJIbHbBIE 3HAYEHUSI TapaMETPOB U BEPUPULUPYIOTCI UX
JONMYyCTUMBIE MpPEeAeabl OTKIOHEHUS MOCPEJACTBOM NPHUBICYEHUS
CHEIHMATUCTOB U aBTOMATHU3UPOBAHHBIX CPEJICTB JUATHOCTUKU (TECTUPOBAHUS),
ONMEepUPYIOUIMX Ha OCHOBE Habopa METOA0B HccCieqOoBaHUs (TECTOB);
O MOJICIUPOBAHUE — PEAIM3YETCS peabHOE UM UMUTAIIMOHHOE MOAECTUPOBAHUE,
KOTOpOE HAMNpaBJEHO Ha BBISIBIIEHHE MOTEHI[MAJIbHO BO3MOXKHBIX COCTOSHUM
00BEKTa UCCIIEIOBAHMS C yIETOM TPeOOBAHMI 1 OTPaHUYSHHI B TIPEIMETHOM 00J1acTH;
MaTemarrdeckast 00paboTKa aroCTEPUOPHBIX IAHHBIX TTOCPEICTBOM CTATUCTUUECKHX METOJIOB
obecreynBaeTcs Ha OCHOBE alrOpuTMa 0OpabOTKH amOCTEPHOPHBIX JaHHBIX
MOJYYEHHBIX B X0/1€ pa3pab0TaHHON CeprH aBTOMATH3UPOBAHHBIX SKCIIEPUMEHTOB;
O aHanM3 — MmpeaBapuTenbHas 00paboTka BHIOOPOK € allOCTEPHOPHBIMH TaHHBIMH,
BBISIBJICHHE TUIIA PACIIPEIeNICHHs] HOMUHATIBHBIX 3HAYECHUI U3MEpSEeMOro TPU3HAKa,
aHAI3 OIPAHMYEHHA 1 OQVIACTEH MPHMEHEHHSI CYITIECTBYIOLIX METOZIOB 0O0pabOTKH TIAHHBIX,
1oA0Op MHOXKECTBA CTATUCTHUYECKUX METOJIOB 0OPAOOTKH arloCTEPHOPHBIX JaHHBIX,
PeATRAL S MATEMATHHECKO 00paOOTKH C HCTIONE30BAHKEM TIOTIOOPAHHBIX CTATVICTHYECKHX METOTIOB,
NpOBEpKa aJeKBaTHOCTU U JJOCTOBEPHOCTH IMOJYUYEHHBIX Mapamerpuueckux KM
Ha OCHOBE COJIEPKAIUXCS B HUX HOMUHAJIBHBIX 3HAUEHUM U BTOPUYHBIX JaHHBIX
TIOJTyYEHHBIX B PE3YJIBTATE HCTIOB30BAHMS CTATUCTUYECKUX METOJIOB 00PaOOTKH IAHHBIX,;
O TpeaMeTHas UHTepHpeTalys — HaydHoe 0OOCHOBAHUE BBISIBICHHBIX Pa3IUYHbIX
KOPPESALMOHHBIX CBSA3EW M 3aBUCHMOCTEN, TEHAECHIIMA U 3aKOHOMEPHOCTEN
C TOYKH 3pEHMsI COBOKYITHOCTH Hay4YHBIX OOJIacTel aIeKBaTHO MOAOOPAHHOMY
MHOXECTBY HAyUYHBIX aCI€KTOB pacCMOTpPEHHSI 00BEKTa HUCCIEJOBAHUS,
3aJI0’KEHHBIX HETIOCPEJICTBEHHO B OCHOBE KAK0I0 MopTpera napamerpudeckoil KM;
CHUHTE3 HOBBIX 3HaHUU — 0OHapOJOBaHKE B (IEPUOAMYECKUX) HAYUHBIX U3JAHUSIX
U peructpanus B opraHax (0aHKax) HayYHO-TEXHUUYECKON MHDOpMaAIUU
MOJATBEPKACHHBIX TEHICHIIUM, 3aBUCUMOCTEN, 3aKOHOMEPHOCTENH U CBA3EH
U OTHOCSIIUXCS K OCOOCHHOCTSM (PYHKIIMOHUPOBAHUS BBIJEICHHOTO
00BEKTa, TIPOLIeCCa WITH SIBJICHHIS! FICCIIETIOBAHKSI B ONPEJIETICHHOM cperie (MPeMETHOM 00MIacTH).
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Meromuika ucrions3oBanust TKM dopMamzyeTr HCTonb30BaHkE MOCTIEIOBATeNTbHOCTH 3T1aroB TKM
JUTSL pELICHUS pa3JIMYHBIX KJIACCOB 3aja4 B xoz1e cucteMHoro ananusza MOC cuctemsr AJ1O

nmocpcaACTBOM MMPHUMCHCHHA MCTOAUK U AJITOPUTMOB COACPKAMMNXCA B €€ OCHOBC,

npeICcTaBICHHBIX Ha pUc. 4.2 cneBa U BHIJENECHHBIX MITPUXOBOU JTUHUEH
(momyctumo no0aBiIeHNE HOBBIX U yJAJIEHUE CYLIECTBYIOUIUX METOJUK U aITOPUTMO B
IpU CMeHe 00BbeKTa, MPOoIlecca WIIH SIBJICHHUS UCCIICI0OBAHUS B IIPEAMETHON 00J1acTH).

Jl1s1 uCTIONTb30BaHMsI TEXHOJIOTUHA KOTHUTUBHOTO MOJISTUPOBAHMSI 10 OTHOIICHUIO
K 00BEKTY HCCIICIOBAHHS B TPEIMETHON 00JIACTH HEOOXOIUMO BBITIOJIHUTE PSAJT YCIOBHN Ha KaXKIOM dTare

T |1 MoCTAaTOuHbIX /TS YOPMHUPOBAHKS CTPYKTYPbI KOTHUTUBHOM MOJIETH (TIPe/lyCMATpPHBAETCS

1| O6ecnieunaetcs cOop cBenermii (Lieneit, 3atau 1 orparmuernii k MOC) HeoOXOIMMBIX

TIPUBIIEYEHHE SKCTIEPTOB MPX HEOOXOIMMOCTH), orpeziensiercst Habop noptperos [ 1P monenm

| 2| Beiensiorest kimoueBble nousTust (cBoiictBa Ck 1 mapametpsl [1m), oTHOCSIIHECS
K OCOOCHHOCTSIM OOBEKTA HCCIL. B IIPEJIMETHON 00JIaCTH, ONPEIEIISIFOTCS KIIACChI TOHSTHIA
(noptpets! IP; 1 Buzp1 cBoticts BC)) 1 rpymmbl napam. (Bextops! napam. Bl ), zanarorea O3

T |1 mapameTpb), MX Kiaccamu (TOPTPEThI M BUIIbI CBOHCTB), & TAKKE IPYITIAMU NApaMETPOB

3 OﬂpeﬂGHFHOICﬂ OTHOLICHVA U CBA3U MEKITY BbIICTICHHBIMI KITFOUCBbIMU TTOHATAMA (CK)ﬁCIKl

(BEKTOpBI IMapaMeTPOB), XapaKTEPH3YIOIIMMI OOBEKT HCCIISIOBAHMSI B TPEMETHOM 00J1acTv

4| O6ecneunBaetcs mocTpoeHye (JONOTHEHHE) CTPYKTYPbl KOTHUTHBHOM MOJIENH
TIOCPEICTBOM HCIIONB30BAaHUS OJHOH M3 (hOpMaNbHBIX (HeOpPMaIBHBIX) MOJENeH
NpeaCTaBICHU JaHHBIX U 3HAHUM U3 00J1aCcTH TCOPUHN MHTCIUICKTYAJIbHBIX CUCTEM

| 5] Heo6xommo TIPOBECTH aHAII3 CBS3CH 1 KOPPEILILIIOHHBIX 3aBICHMOCTEH MEKITy
BBIJICJICHHBIMU TIOHATHSIMU (TIapameTpaMu): Kaxasii noptpet (I1Pi) B cTpykType
KOTHUTHBHOM MOJIEJTH IOJDKEH BKITFOYATH COBOKYITHOCTH BEKTOPOB mapametpos (BIT))
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6 [MHosKecTBa TIapaMeTpoB B paMKax pasTHHBIX TIOPTPETOB HE JIOTKHBI [EPECeKaThCs
1 OBITH MPOTVBOPEUMBBIME, A TIQIYHCHHAS CIPYKTYPa KOTHHTVIBHOK MOTISTH JIODKHA YIIORTIETBOPSITH
L5V, TPeOOBAHHSIM M OTPAHMYEHHSIM, BHIPAOOTAHHBIM 110 OTHOLLIEHHFO K OOBEKTY HOCIIETIOBAHMS

Ha sramne

peann3anuu

7 | OcymiecTRIIsIeTCst NIPAKTHYECKOE UCTIONB30BAHKE KOTHUTUBHOM Mojier B octose IOC,
TIOJTy4eHHas! CTPYKTYpa HAIOJHACTCS 3HAYEHMSIMH [TapaMeTPOB, KOTOPBIE YIUTHIBAIOTCS
TIpU TeHepariy HHOPMALMOHHO-00pa30BATEIBHBIX BO3ACHCTBUI CPEICTBAMH 00yUCHHS

Ha »Tame

MOJCJIMPOBAHUA

8 OcyIIIeCTBJ'ISIeTCSI HAKOIIJICHUEC I/IH(I)OpMaU,I/H/I 0 COCTOSIHHM 00BEKTa HCCIICAOBAHMA
KaK IIEJIOCTHOM CHCTEMbI U €0 JJIEMEHTaxX B YHaCTHOCTH, a TAKXKE aHAJIM3 aICKBATHOCTHU

Y B3aMMHOTO BIHSTHUS TIAPAMETPOB, XapaKTEPUBYFOLIMX TMHAMUKY €10 (hyHKIIMOHUPOBAHKST

ﬁHposozmTCﬂ cTaTHCTHUYEeCKas 00paboTka almOCTEPHOPHBIX JaHHBIX
MOJICITHPOBAHKS U (POPMYIUPYIOTCS BEIBOABI 00 3(h(eKTHBHOCTH (PYHKIMOHUPOBAHIS
00BeKTa, TIPOLIecca FITH SBJICHHS HCCIISZIOBAHMS B LIETIOM U €10 JIEMEHTaX B YaCTHOCTH
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5 g

i3 8

& E Ha "
) JTare IpeIMETHON
: E MHTEPIIPETALN

10| ®opmynmupytoTcst 06bEKTHBHEIE BBIBOIBI HA OCHOBE MOJTYYEHHBIX JTAHHBIX
C TOYKH 3PEHMS Pa3IIYHBIX NIPEIMETHBIX 00IacTell (COrIacHO BRIOPAHHOMY CIIEKTpY
HAy4HBIX ACMEKTOB PACCMOTPEHUS OOBEKTA, TIPOLIECCA MU SIBIICHHS UCCIIEIOBAHMS)

Ha »>Tame
CHUHTE3a

H DOpMYIMPYIOTCS 33491 O COBEPLICHCTBOBAHHIO CTPYKTYPbI KOTHUTHBHOW MOJIEA
|B IMPHHY Y TITYOUHY C Y4ETOM Pe3y/IbTaToB MPEIMETHON HHTEPIPETalMK 1 JMHAMUKH

(TpOrpeCCHBHOM 1 PErPECCHBHON) pa3BUTHSI O0KEKTA, TPOIIecca HITH SBIICHFS MCCIICIOBAHHST

PI/ICYHOK 4.2. MCTOI[I/IKa HCITI0JIb30BAHUA TCXHOJIOTHMHN KOTHUTHUBHOI'O MOACIIMPOBAHUA



133

4.3. Cnocobbl npedcmaesieHUs1 cmpykmypbl KOGHUMU8HOU modenu

KM — (pe)xoHcTpyHupyeMblii penepTyap nmapamMeTpoB B MIUPUHY U TIyOUHY,
OTPAXKAIOIINI COBOKYITHOCTh aCIIEKTOB CUCTEMHOTO aHaIM3a 00bEKTa UCCIEJOBaHMUS,
AIICJIOHUPOBAHHBIN Ha psia noptperos (/IP,,IIP,,..., IIP,,...) ¢ Hay4YHbIM 00OCHOBaHHEM

U CTpaTUPUUUPOBAHHBIA HAa HECKOJHBKO MATEMAaTHUYECKUX MHOXKECTB!:
MHOJXeECTBa BUJOB CBONWCTB (BCl,BCZ,...,BCj,...) u csouctB (C,C,,..,C,.),

MHOX€ECTBA BEKTOPOB napamerpos (BI1,, Bll,,..., BIl,,..) n napamerpos (/1,,11,,...,.11,...) .

s popmanuzanuy NOIyYeHHON CTPYKTYphI mapamerpuaeckoit KM mpemnaratorcs
nBa crocoba (Moaenu) mpeacTaBiICHUS pernepTyapa (Mepapxuu) mapamMeTpoB:
OpPUCHTUPOBAHHBIN rpad COYCTAMIINNA TEOPHIO MHOXKECTB (hopMabHAsT MOJIEIb)
U MHOTOYPOBHEBas CTPYKTypHas cxema (HehpopMalbHBIH C10c00).

Hcnonw3ys annapar Teopun rpados, napamerpuueckas KM npeacrapiser coboit
OPHUEHTUPOBAHHBIN Irpad, B BEpIIMHAX KOTOPOTO COCPEIOTOUYECHBI (CBEPXY BHU3):!
HOPTPETHI, BUIbI CBOMCTB, CBOMCTBA, BEKTOPHI IAPAMETPOB U MapaMeTpbl, KOTOPbIE 00pa3yroT
COOTB. MHOYKECTBA, XapaKTePU3YIOIIME OOBEKT HCCIICIOBAHMS B IIPEIMETHOM o0acT (puc. 4.3).

<___ BobiOpanHblii 00bEKT HCCIEI0BAHNS PACCMATPHBACTCS B PAMKAX Psiia aClIEKTOB

IIepBb1it aciekT Bropoii acriekt i" acniexT

Hayunas ocnoBa nepBoro || Hayunas ocHoBa BTOporo Hayunas ocnoBa N™
aCIIEKTa UCCIICIOBAaHMS aCIIEKTa UCCIICIOBAaHM aCIIEKTa UCCIIEIOBAHUS

KorautruBHas Moieh XapakTepU3yeT CreupUIecKie 0COOCHHOCTH (PYHKITMOHUPOBAHUS (TIOBEIICHHSI)
00BbeKTa HCCIICIOBAaHUS B pacCMaTpUBaeMoi cpesie (001acT) ¢ TOYKH 3PEHHS BRIOPAHHBIX aCIEKTOB
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Pucynok 4.3. PexomeHtyemasi OCHOBA JIJIsl IOCTPOCHUS CTPYKTYPbl KOTHUTHBHOM MOJICTTH
B BHJIC OPUEHTHUPOBAHHOTO rpada (hopmanibHOE MPEICTABICHHE)
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Ha puc. 4.4 npencrasnen cnocod npeacrasienus KM B BUsie CTpyKTYypHOU CXEMBI.

- ~

IlepBblii acriekT Bropoii aciekt i" acexT

N

Hayunast ocHoBa i
acrieKTa UCCIICIOBAHMUS

J

Hayunas ocHOBa nepBoTO

aCIICKTa UCCICA0BaHUsA ACIICKTa UCCJICJOBaHUA

[ Hayunast ocHoBa BTOpOTO ]

KoruuTtrBHas MOIEIb XapakTepu3yeT CrelpuIecKre 0COOCHHOCTH (YHKITMOHUPOBAHHS (TTOBEICHES)
00BEKTa MCCIIEIOBaHMS B pacCMaTpUBaeMoOl cpeie (001acTH) C TOUKHU 3pEHHUS BEIOPAaHHBIX aCIEKTOB

[epssiii noprper I1P, Bropoit moprper /1P, i" moptper 7P,

[epserit Bux cBoiicts BC, Hepssrii Bz cBoiicTs BC;

| |

' |

' | .

: @apaMeTp 2-1-0-0-D | (l_lapaMeTp |-1-0-0-D
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' |

|
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| |
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Q’[apaMeTp 1-1-1-1 2)
Q’[apaMeTp 1-1-1-1 D
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: @apaMeTpZ 1-0- 1D :
E Q’IapaMeTpZ 1-0- 12> ;

I

' I" BexTop
1

i napameTposB BlI|
1

1

1

\

(HapaMeTp i-1-0-0-5>

Bropoii BexTop
napameTpos BI1,

G[apaMeTp 1-1-1-2 D:

ITepBoe cBoiictBo C,;

é (HapaMeTpl 0-1-0- D é

Q’IapaMeTp 1-1-1-2 2)

: Q’[apaMeTp i-O-l-O-rTD
Q—[apaMeTp 1-1-1-2 D
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__________________ L_________________: Q’IapaMeTp i-O-O-O-rD

Pucynok 4.4. PekoMenayemMasi OCHOBa JJIsl IOCTPOEHUS CTPYKTYPbl KOTHUTUBHOM MOJENN
B BUJIE CTPYKTYPHOM cxeMbl (HehopMaabHOE MpeACTaBICHHE)
PexomeHyeTcst Kax/10My HayYHOMY acIleKTy pacCMOTPEHUsI 00BEKTa UCCIIEIOBAHUS
CO31aTh U B JAJILHEUILIEM acCCOLMUPOBATL C HUM olpenerneHHbld noprper KM, B npenenax
KOTOPOI'0 PacIoiaratoTCs BUAbI CBOMCTB U CBOMCTBA, BEKTOPHI IIaPAMETPOB U ITapaMETPBI.
B npouecce (pe)xonctpyuposanust KM nornyctuma peayKuus U HapalleHue ee CTPyKTYpBbI.
Ha puc. 4.3 u 4.4 BBeZIcHBI U UCTIONB3YIOTCS CIAEAYIOIIME 0003HAYCHUS 711 MHOXKECTB
¥l CUETHBIX MHJIEKCOB Ha pa3HbIX YpoBHIX KM: I7P; — MHOMKeCTBO MOpTpeToB | 1 MHIeKe nopTpera i,

BC; — MHOXECTBO BUJOB CBOHWCTB J M MHJOEKC BUJa CBOHMCTBa |,
C, — MHoxXxecTBO cBolcTB K M mHagexc cBoicTBa K,
BII, — MHOECTBO BEKTOpPOB nmapaMeTpoB L m mHmekc Bekrtopa nmapameTpos |,

II, — MHOXecTBO napamMmeTpoB M m mHOekKc mapameTpa m.

m
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4.4. Anzopumm ¢hopMupoeaHusi CmpyKmypbl KO2HUMU8HOU modenu

Anroput™m dopmupoBanus CTpyKTypbl KM 0XBaThIBacT HECKOJILKO MepBbIX 3TaroB TKM

u obecneynBaeT MOJACPKKY Mpoueaypsl (pe)KOHCTpyupoBaHus cTpykTypbsl KM

Ha OCHOBE OJTHOTO M3 MPEJJIOKEHHBIX CIOCOO0B NpeAcTaBieHusl CTPYKTypbl KM:

UJICHTU(UKALUS — HA OCHOBE COOpaHHBIX CBEJICHUM, 3a1a4 U OTPAHUYCHU U
noI0MpaeTcsl MepeueHb HaAyYHbIX 00JacTell pacCMOTpPEHHsI 00bEKTa UCCIEAOBaAHUS
U noadupaercs HeoOxoauMoe KosinuectBo noptpetoB KM (77P;) nocratouHoe

JUTSL peai3aliii CUCTEMHOTO aHAIN3a 00BEKTa, MPOLIECca WU SIBJICHUSI UCCIIE/IOBaHUS;
o ausa cuctemHoro aHanuza MOC cuctemsl AJIO u noBbiieHus 3pHEKTUBHOCTH
UH()OPMAIIOHHOTO B3aUMOJICHCTBUS MKy CyObEKTAMHU U CPECTBAMU OOyUYCHUSI
npeiaraeTcs B JalbHeleM cpopMupoBaTh ABe napamerpudyeckue KM
(cyOBekTa u cpesncTBa oOy4eHHs) U BBECTU B KaXIyI0 MOJENIb TpU MOPTpeTa
(prBHoNOrNYeCcKUi, MCUXOJIOTUIECKUN U JIMHTBUCTUUECKUI ), KOTOPBIE TTO3BOJISIFOT
o0ecreynTh ee HaydYHOe 00OOCHOBAaHME B PaMKaxX TPEX MPEJAMETHBIX o0nacTeit
((pr3HOTIOTHISt CEHCOPHBIX CUCTEM, KOTHUTUBHASI TICUXOJIOT VS Y TIPHKIIATHAS JIMHTBUCTHKA);
KOHLENTYyaJu3alus — B 00bEKTE MCCIIEJOBAHUS BbIIEISAIOTCS KIHOUYEBbIEC TOHATHS
Y HAUMEHOBAHMSI CYITHOCTEH (dJIeMEHTapHbIEe TapamMeTpsl — 1, u cBoiicTBa — C, )

M UX KJIACChI, TPYIIbI IPU3HAKOB (BUbI CBOKMCTB — BC | M BEKTOPHI IapaMeTpoB — Bl );

O Ha OCHOBE BBIJICJICHHBIX KJIACCOB U IPYIII MPU3HAKOB 00BEKTA MCCIICAOBAHHMS
(opmupyrorca Habopbl BUIOB cBOKCTB ( BC ;) U d1eMeHTapHbIX CBOKCTB (C, );

O U3 Habopa KJIIYEBbIX MOHATUH U HAMMEHOBAHUN CYIIHOCTEN (POpMUPYIOTCS
Habopbl BEKTOPOB mapaMeTpoB ( BI1,) u 3jeMeHTapHbIX napameTpoB (I1,,);

CTPYKTYpUpPOBaHHUE — HEOOXOIUMO CPOPMUPOBATH CTPYKTYPY CHOCOOHYIO
arperupoBath BblIE/IEHHbIE HHPOPMAMOHHbIE dneMenTrl ( BC;, C,, BII,, II,),

KOTOpasi B JAJIbHEUIIIEM JIOKUTCS B 0cHOBY KM ¢ opManu3oBaHHYIO MMOCPEICTBOM
OJIHOM M3 CYIIECTBYIOIIUX MOJIENIeH MPECTaBICHUS TaHHbBIX, TU00 MOCPEACTBOM
MPEJIOKEHHBIX Jajiee Mojeliel (rpad codeTaroniuii TEOPH0 MHOXKECTB U CXeMa),
IIPU 3TOM HEOOXOMMO MPUJIEPKUBATHCS UEPAPXUUECKOTO MPUHIIUIA TTOCTPOCHUS
ctpykTypbl KM (BBOASITCA Ba YPOBHS COJEpKAIKE MO JIBA CIOS B KAXKJIOM);
o mnockoibKy KM sBaseTCAa peKOHCTPYUPYEMBIM pENEPTYyapoOM MapaMeTpPOB

(37IEMEHTOB BXOJISIIIMX B OCHOBY €€ UePapXUH) MPEIyCMATPHBAIOIIMM BO3MOKHOCTb

pacIMpeHust B IMPHHY U [TyOUHy, TO oOecrieurBaeTcs 100aBienue noprpera (/1P,)

O IJISIKAIIETO MTPOLIEAYPE JTATBHEUIIICTO HAMTOJIHEHUS Pa3TUIHBIMK SJIEMEHTAMHU
pacrnoyiaraloMMHUCs Ha Pa3IMYHbIX YPOBHSAX UEpapXHUU U 00pa3yomuMu
PSIIT MHOJKECTB, KQXKJIO€ U3 KOTOPBIX XapaKTEPU3YETCsl ONPEIETICHHON MOIITHOCTHIO:
MHOKECTBO BHJIOB CBOKCTB ( BC | ) € MOIIHOCTEIO J, MHOYECTBO CBOHCTB (C, ) ¢ MorHocTIO K

MHOJXECTBO BEKTOpPOB mapameTrpoB (BIll,) ¢ MmoumHocThio L,

MHOXECTBO 3JIECMEHTAapHBIX mapaMeTpoB (/1) ¢ MOmMHOCThIO M;
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O B HayaJle paccMaTpHUBaEeTCs NMEPBbII ypoBeHb Hepapxuu B popmupyemoir KM
XapaKkTepU3yIoLuil OCHOBHbIE (0a30BbIC) MPU3HAKH BBICIEHHOTO IS aHAIHN3a
00beKTa MCCIeJOBAHMS U BKJIIOYAET JBa CJIOS Ha KaXJOM M3 KOTOPBIX
BBIJICJISAIOTCS. COOTBETCTBYIOLME MHOXKECTBA HH()OPMAIIMOHHBIX 3JIEMEHTOB —
BUJIB CBOHcTB (BC;) m »nementapuse cBolictra (C,),

a COBOKYIIHOE€ KOJIMYECTBO MH(OPMAIMOHHBIX 3JIEMEHTOB COJEPKALIUXCS
Ha JTaHHOM YpPOBHE€ HE OTPAaHUYEHO U PACCUUTHIBAETCS HA OCHOBE
MOUIHOCTEN KaXJAO0ro M3 paccMaTpuBaeMblx cinoeB J+K;
O 3areM MPOM3BOJUTCS HANIOJHEHUE BTOPOrO YPOBHA Uepapxuu B popmupyemoit KM,
a KaXJbIM 3JIEMEHT JaHHOI'O0 YPOBHS ONMCBHIBAET U YTOUHSET HA3HAUCHUE
paHee BBEJAECHHBIX 3JI€EMEHTOB PACIMOJOXEHHbIX Ha MEPBOM YPOBHE!
BBOJATCS napameTpsl ( /7, ) U BEKTOPHI apaMeTpoB ( BI1, ) XapaKTepus3yromme

Kaxxaoe 3leMeHTapHoe cBoicTBO (C,) 00BbEKTa UCCIENOBAHMUS,

KOJIMYECTBO 3JIEMEHTOB COJIEPKAIMXCA Ha JAHHOM ypPOBHE HE OTPaHHUYEHO,
MOIIHOCTh MHOXECTB BTOPOTO YPOBHS paccuuThiBaetrcs L+M;
O COBOKYITHasl MOIIIHOCTh BCEX MHOYKECTB MH(OPMAIIMOHHBIX 3JIEMEHTOB HAXOISAIIIXCSI
Ha JIByX ypoBHsX Bxoaamux B KM paccuutsiBaercs no gopmyne J+K+L+M;
dbopmanuzanus — BHIOUpPAETCA ONTUMAIbHAS MOJENb MPEACTABICHUS JTaHHBIX
(mpennaraeTcss OpUEHTUPOBAHHBIN I'pad coUeTAIOIMUN TEOPHIO MHOXKECT B
¥ MHOTOYpPOBHEBasl cxema) HeoOXoumasi U JocTaTouHas Juis npeacrasienns KM
Ha OCHOBE IOJIYYEHHON NEPAPXUUECKON CTPYKTYPBI, BKJIFOYAIOLIEH JBA YPOBHS;
O mpu BeIOOpe OpUEHTHpPOBAHHOTO rpada nns obecnedyeHUs
npeacTaBICeHUSA CTPYKTYypo popmupyemoit KM (puc. 4.3) —
KaXIbli MHPOPMALIMOHHBIN 3JIEMEHT MPEeACTaBIIsIeT cO00M BepmnHy Trpada,
KOTOpas pacmnojlaraeTcs Ha ONPEJECIEHHOM YyPOBHE HEpapXuHu
U NIpUHAIJCKUT onpeneireannomy MHoxecty (I, J, K, L, M),
a OTHOIICHHS (HAa OCHOBE MPHHIIMIIA COTIOJYMHEHUS, BKIIOYCHUSA U IPYTHX)
MEXIy 31eMEHTaMU C(OPMUPOBAHHOM HEPAPXUH OTPAXKAIOTCSI IIOCPEACTBOM JyT rpada
(MICHTU(PUKATOPHI YT [0 YMOIYAHHIO HE BBOISITCS, HO MPEyCMaTPUBAIOTCS);
O TMPH UCTOJIB30BAHUH MHOTOYPOBHEBOW CTPYKTYpHOUH cxeMbl (puc. 4.4)
7 0ToOpakeHus mojaydyeHHOU cTpykTypbl KM HeoOXoamMo 3amoIHUTH
3Ha4YEHMs B CJIOTaX COOTBETCTBYIOIIMX HopTpetaM (IIP;), Buiam cBoiicts ( BC ),

cBorictBaM (C, ), BekTopam mapameTpam ( BI1, ) v 3lieMeHTapHbIM TiapameTpam (11,,),

a cierukoit TaHHOTO crioco0a rnpeacraBieHuss KM sBisiercst oTcyTcTBHE CBSI3el
MexTy MH(OPMALIMOHHBIMY TIEMEHTAMH PACTIONIOKEHHBIMU HA PA3HBIX YPOBHSIX HEPapXUIH,
JerKas mporpamMMHas peaju3alusi, HNOBBIMIEHHASA HArJIsJHOCTb
U ObICTpasi UHTEPIIPETALUS IPEACTaBICHHBIX HH(POPMAIIMOHHBIX 3JIEMEHTOB,
BO3MOYKHOCTb PETYKIIMA HEKOTOPBIX HH(POPMALIMOHHBIX 3JIEMEHTOB HAXOISAIIUXCS
Ha pa3JU4YHBIX YPOBHAX HEPAPXHUHU BHE 3aBUCHUMOCTHU OT UX THUIA,
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npu BeiOOpe (ppeiiMOBON MOJIETHN NMPEACTABIEHUS! CTPYKTYPUPOBAHHBIX TAHHBIX
dbopmupoBanue cTpykTypsl KM cBOOUTCS K yKa3aHUIO UJIEHTUPUKATOPOB
¥ 3HAYCHUI TIOJIeH HepapXUIECKU COTIOMMHEHHBIX TOMMEHOBAHHBIX Ta0uvII (puc. 4.5);
* yaeHTUUKaTOp (ppeliMa BEpXHEro ypoBHs (MpOTO-(peiiM) COOTBETCTBYET
HaMMEHOBAHHIO O0BEKTa HCCrierioBaHus (HanveHoBaHHio KM onpeiesieHHOro o0beKTa),
a ero MH(OpMAaIMOHHBIE OIS COAEPKAT MepeueHb HAMMEHOBAHUH [TOPTPETOB,;
uneHTudukaTop ¢peitma nepBoro cios (MepBblii YpOBEHb) COOTBETCTBYET
HauMmeHoBaHuIO optpera KM (71P,), a ero nHGOpMaIMOHHBIC TIOJIS COJIEPKAT

nepeyeHb UMEIOIUXCS BUJIOB CBOMCTB (BC ;) M X onucaHuil (3HAUEHHUIA);

uaeHTuuKaTop GperiMa BTOpOro ciost (MEpBBId YPOBEHBb) COOTBETCTBYET
HAMMEHOBAHUIO OMPEJIENIEHHON0 B CBOKCTB ( BC | ), a ero MH(QOPMAIHOHHBIE TIOJIs

BKJTFOUAIOT MIEPEUCHb 3JIEMEHTapHBIX CBOMCTB (C, ) M UX omucaHui (3HAYCHHIA);

uneHTHduKaTop ¢pperimMa TPEeTbero ypoBHs (BTOPOH YPOBEHB) COOTBETCTBYET
HAaMEHOBAHHMIO OTIpelieieHHOro cBoicTBa (C, ), a ero HH(POPMAIMOHHbIC OIS

COJIEpKaT TepedeHb BEKTOPOB rnapaMeTpoB ( Bl ) v UX ONMCaHUH (3HAYCHHN);

UIeHTUHUKATOP PpeiiMa-dK3eMIUIIpa YETBEPTOro YPOBHsI (BTOPOIl YPOBCHB)
COOTBETCTBYET HAVMEHOBAHHFO BEKTOA IapaMeTpoB ( BI1, ), a ero MH(GOPMAIFIOHHBIE TIOTIST

BKJIFOYAIOT TMIEPEUYCHB dJIEMEHTAPHBIX MmapaMeTpoB (/7,) U UX 3HAYCHHI
(Bkmrouasi 061acTU NOMYyCTUMBIX 3HAYEHHUN U MpeJesbl Bapualum);
*—/
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CsoiictBo Kk
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3HauyeHue 1

3HAYEHHE |
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3HaueHue BekTop napameTpos

HaunmenosaHue

3HayeHne

Bexrop napam. 1 HaumeHnoBanue]

3HayeHue 1

spavenne | | | 11apamerp 1 3HavyeHue 1

Bekrop napam. |
O P Hap:
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ITapameTp m
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Pucynok 4.5. IpezcraBnenue CTpyKTypbl KOTHUTHBHON MOJIENH MIOCPEACTBOM (PpeiMOBOIA Mozien
O IIpU HCTIOJIB30BaHUM CEMAHTUYECKOMN CETH JUIs IpeACTaBiIeHUs CTpyKTypsl KM
00BEKTa HUCCIIEIOBAaHNUS BBOJUTCS HAOOP BEPIIMH KaKasi U3 KOTOPBIX COOTBETCTBYET
ATIEMEHTaM PaCTIONIOYKEHHBIM Ha Pa3iIMYHBIX YPOBHSX Hepapxuu copmupoBanaoii KM,

3aTeM OTOOPAXKAIOTCA CBSI3U MEXKTy HUMU UMEIOIINE Pa3IMUYHbIE UIEHTU(PUKATOPBI,

KaX/IBI U3 KOTOPBIX OTPaYKaeT B3aUMHYIO COMOAYMHEHHOCTh WHPOPMAIIMOHHBIX
AJIEMEHTOB APYT OTHOCUTEIBHO JIPYTa, IPU MOCTPOCHUN CEMAHTUYECKOU CETH
HEOOXOJMMO OPUCHTUPOBATHCS HA MPUHIHI HepapXxudHocTu (puc. 4.6);
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XapaKTepu3yeT
BKJIFOYAET BKJIIOYAET BKJIIOYAET
TAKKE COTCPIKHT, TAKKE COJICPIKUT,
1IP, = 1P, = [IP,
oTpaxkae oTpaxae oTpaxkae
KM — xOorHHUTHBHAS MOJENIH
UMECT UMECTy UMeCT 00bEKTAa UCCIENOBAHUL,
OKM —onvcanyie KOTHATVBHOM MOJIETHA
TaKOKE TaKOKE ]
BC, BC, 00BeKTa, MpoIecca UM SIBJICHUS;
IIP, — mneatuduxartop
OTpaAET .

P OTpaxact OTpaxacT (HaumeHoBaHue) I'° moprpeta
KOTHUTHUBHOW MOJOCIU,
OIIP, — onucanue i'° moprpera
KOTHUTHUBHOW MOJIENH,
BKJIIOYACT | BC;, — mapentudukarop

C,— uageHtTudukartop
(naumenoBanue) K™ cpoiicTBa
KOTHUTHUBHOUW MOZEIH,

COZIEPIKHUT OC, — onucanue K'® cBoiicTBa

\
(HauMeHOBaHuE) | BUAa CBOWCTB
C TAROKG TAROKG KOTHUTHUBHOW MOJOEIU,
1 .
OBC; — onucanue J'° Bunaa
OTpayyaeT . . )
p oTpaKaer oTpakaer CBOWCTB KOTHUTUBHON MO/JIENN;
\

KOTHUTUBHOW MOJEeNnu,
BIl, - mpentuduxkarop
(naumenoBanue) ™ BexTOpa
MapaMeTpoB KOTHUTUBHOM MOJIENH;
OBII, — onucanue |" BekTopa

OTpa}faeT
OTpakaeT

rapaMeTpOB KOTHUTUBHOM MOJIEIH,
17 UOEHTHUPUKATODP

(HauMeHOBaHUE) M mapamerpa
KOTHUTUBHOU MOOENH,

Oll, — onucanue m"°

’ rapaMerpa KOTHUTUBHON MOJEIIN.
e

OTpaxaeT

m

V BKJIIFOYACT

OTpaxac

Pucynok 4.6. [IpencraBnenne CTpyKTypbl KOTHUTUBHOW MOJIENTH B BU/IE CEMaHTUIECKOM CETH
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CTPYKTYPHBIN aHalu3 — pealnu3yeTcsl aHalau3 MNepBOro ypoBHs cTpykTypsl KM
(pa3aesibHO WJIM COBMECTHO T0 OTHOIICHHUIO K KaXIOMY MOpTpeTy [IP,) ¢ LeIbio

BBISIBJICHUSI CTETICHU TITYOMHBI M TTOJTHOTHI OTIMCAHUS BRIOPAHHOTO TSI UCCIICAOBAHHSI
o0beKTa, mpoiecca uinu sipiaeHus (npeanaraercs ucciengosate MOC AJ1O);
o npu uccnegopanuss MOJICO uHTEpec nMpeACcTaBIsIFIOT 0COOCHHOCTH BOCTIPUSATHS
(aHomanuu pedpaxkuuu, BOCHPUITUS MPOCTPAHCTBA U I[BETOBOTO 3PEHUS),
00padOTKY (KOHBEPIHTHBIC U JIMBEPICHTHBIE CIIOCOOHOCTY, TIO3HABATRIIBHBIC CTVIIN M 00YHAeMOCTE)
U noHuMaHus uHpopmanuu (YpOBEHb BIIAJCHUSA SI3bIKOM H3JIO0KECHUS
MaTepualia U IporpaMMHBIMH cpeacTtBaMu B ocHoBe MOC AJIO);
O JJIS MCCJENOBaHUs MOTEHUHAJIbHBIX BO3MOXHOCTEN CpeACTBA O0yUECHU S
npeagaraeTcs pacCMOTPeTh 0OCOOCHHOCTH BU3YaIbHOM penpe3eHTaluu
(mapameTpsl ¢doHa, mpudTa, HBETOBAST U 3BYKOBAasA CXEMBI),
croco6 0TOOpaKeHUS MOCIIEeI0BATEILHOCTH MH(OOPMALIMOHHBIX (ParMEeHTOB
(BH, CTHITH M CKOPOCTB TIPEZICTABIEHS HH(OPMAIMH 1 JOTIOJTHUTENBHBIE TAPAMETPHI),
YPOBEHb MpeacTaBiIeHU HHPOpMannu (YPOBEHBb M3JI0KEHUS MaTepuaia
1 HabOp AIIEMEHTOB B OCHOBE MHTep(eiica mporpaMmmHoro komroHeHTa crcrembl AJ1O);
napaMeTpUIECKU aHaJTN3 — OCYILECTBISIETCS aHAJIU3 BTOPOT0 YPOBHSI CTPYKTypsl KM
C LIEJIbIO BBISIBIICHUS CTETICHH COTJIACOBAHHOCTH HAXOSIIUXCS B €€ OCHOBE JIEMEHTOB
YTOUHSIFOIIMX CBOMCTBA OOBEKTA MCCIIEOBAHKS M TTO3BOJISTFOIIME HAKAITMBATH MH(OPMALIHIO,
ITO3BOJISIIOLLYIO ONPEAEIINTh TECHOTY CBSI3EH MEXKAY dJIEMEHTaMU CTPYKTypsl KM
HEIMOCPEICTBEHHO MOCe MaTeMaTHYeCKoi 00pabOTKN almoCTEPUOPHBIX TaHHBIX
C UCMOJIb30BAHUEM PA3JIMYHBIX CHEIUATbHBIX CTATUCTUYCCKUX METOOB;
O TPOBOJMUTCS AHAIU3 MOJHOTHL, HENPOTUBOPEUMBOCTU U COITIACOBAHHOCTH TOTYYEHHBIX
BEKTOPOB MapameTpoB ( Bl1, ) XapaKTepu3yOIIHX KOKIOE eMeHTapHOe CBOMCTBO (C, )

WU BUJ CBOWCTB (€CJIM UMEET MECTO PEAYKIIHs ONMPEICICHHOrO CBONCTBA)
00pa3ymwIMUX MAaTEMAaTHYECKOE MHOXECTBO C MOIMHOCThIO L;
O TPOBOJUTCS aHAJIM3 COOTBETCTBHSI 3HAUCHHS dJIeMEeHTapHOro mapametpa (17,,)

3HaY€HHE KOTOPOro U3MEPEHO B XOJI€ IKCIEPUMEHTA C 3apaHee 3aJaHHBIMU

npejaenamMu Bapuanuu (0071aCThIO0 JONMYCTHUMBIX 3HAUYCHUH MmapameTpa);
peanu3anus — Ha OCHOBE MOJIYYEHHOU TEOpeTUYEeCKOU cTpykTypbl KM
UMEETCS BO3MOXKHOCTH CHOPMHUPOBATH IKCIIEPUMEHTAIbHYIO0 CTPYKTYpY KM
BKJIIOYAIOLYI0 HA0Op mapaMeTpOB aKTyaJdbHBIX AJs NPOBEIECHUS aHANIU3a
spdexTuBHOCTH GYHKIIMOHUPOBAHUS O0OBEKTa MCCIECIOBAHUS MOCPEICTBOM
UCIIOJTb30BaHMS CPEZICTBA aBTOMATH3AINH (CTICIIHATBHON KOMITBIOTEPHOU MPOrPaMMBbI);
O OCYHIECTBISIETCS HACTPOWKA MPOTPAMMHOTO 00ECIICUCHUS JJIsl peanu3aiuu

NpouLeayphl UCCIeoBaHUs (AUAarHOCTUKHU), HanpuMmep M, a 3atem DV
o mpu paszpadboTke uHdosornueckon cxembl bJ] peanusyromeit xpaHeHue

U U3BJICUCHUE 3HAUCHUN COOTBETCTBYIOIIUX dJIEMEHTaM CTPYKTypsl KM

YYHUTBIBAIACh BO3MOKHOCTh €€ PACHIMPEHHS B IUPUHY U TIIyOuRny (puc. 4.7).
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4 KornutusHas_mopeib N
HaumenoBanue Tun |Pa3m.
NJI_KoruutuHoi moxenuUucn| 10
Hawum._xoraut._monemu  |Ctp. | 100 4 [TopTpeT_KOTHUTHBHOW_MOJEIN )
HaumenoBanue Tun |Pa3m.
\_ J |—> WJ1_Korautusaoi moxenmuUucm| 10
—= UJI_Iloptpera Uucn} 10
4 Bu_cBoiicTB N HauMm._moptpera Crp. {100
HaumenoBanue Tun |Pa3m.
N_Tloptpera Uucn| 10 \ /
NJI_Buna_csoiicTs Yucn] 10 / \
HauMm._Buga CBOMCTB Crp. | 100 CpoiicTso
Haumenosanue Tun |Pa3m.
\ / |—> NJI_Buna_csoiictB Yucn| 10
—=1 11JI_CBoiicTBa Yucn] 10
/ Bekrop_mapamerpor \ Haum._cBolicTBa Crp. (100
HaunmenoBanue Tun |Pa3zm.
= 1JI_CgoiicTBa Hucn 10 \ /
NJ1_Bexropa_mnapamerpos|[Uuca| 10
Haum._Bektopa_mapam. |Ctp.| 100 / Hapaserp \
\ / HaumenoBanue Tun |Pa3m.
—=| 11J_Bexkropa_mnapamerpos|(Uucn| 10
NJI_ITapameTpa Yucn| 10
Haum. mapamerpa Crp.| 100
3Hau. napameTrpa Crp. | 100

S )

Pucynok 4.7. adonorudeckas cxema 0a3bl JaHHBIX

JUISL IPE/ICTABJICHUSI CTPYKTYPbl KOTHUTUBHOM MOICTH
Ha puc. 4.7 npencrasinen ¢gparmMeHT uHposoruueckoin cxemol bJl, BKirouaromiei
HECKOJbKO MOMMEHOBAHHBIX TAa0IUIl 1 HA0Op MHPOPMALMOHHBIX MOJIEH, HEKOTOPHIE
U3 KOTOPBIX BBICTYMAIOT KIFOUEBBIMHU U 00ECTICUMBAIOT CBS3b MEXKIY Pa3HBIMU TaOIHUIIAMU:
e Ttabnuna «KOrHUTHBHAS_MOJIETIb» — COACPKUT nepeueHb KM pa3indHbIX 00BEKTOB,;
e Ttabmia «[lopTper KOrHUTUBHOW MOJENI» — OTpaskaeT MepeueHb MOPTPETOB BXOAIIMX
B onpexaeneHHyo KM kaxablil 13 KOTOPBIX UMEET HayuyHOe 00OCHOBAHUE;
e Tabnuna «Buag cBOWCTB» — BKJIKYAaEeT COBOKYNMHOCTh BUJOB CBOUCTB;
e Tabmuna «CBOHCTBO» — MHOKECTBO CBOMCTB, BXOAIINX B KaXKJbIH BH] CBOMCTB;
e Ttabnuua «BekTop mapamMeTpoB» — COAEPKUT MEepeUeHb BEKTOPOB MapaMeTPOB;

e Tabmuma «IlapameTp» — Ha0Op HACHTH(PUKATOPOB MAPAMETPOB U UX 3HAUCHUH.
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Hns dopmanuzanuu nociae0BaTeIbHOCTH (PE€)KOHCTPYUPOBaHUS CTPYKTYyphl KM
npeayiaraeTes anroput™ GopmupoBanus cTpykTypsl KM (puc. 4.5), KOTOPBI 1O3BOJISET
copmupoBaTs KM Ha ocHOBe ABYX criocoOOB (MOJieseil) MpeCTaBIEeHUs €€ CTPYKTYPBbI:
OPHEHTHPOBAaHHBIN I'pad) COUSTAOIIHIA YTIEMEHTHI TEOPHH MHOXKECTB U CTPYKTYPHAs CXeMa.

Ha sTane 1 |Wcxons 13 NOMyYeHHBIX TIEPBHYHBIX MPEICTABIICHHH, TpeOYeTCs ONpeIeNTh He0O0XOIMOe
MACHTHOHKAIHN KOJIFHECTBO TOPTPETOB (//P}) B OCHOBE CTPYKTYPbI KOTHATVBHOM MOZIETH JIOCTATOYHBIX JJTST TPOBETICHIS
aHaM3a 00bEKTa UCCIIeIOBaHMS, pACCMATPHBAEMOT0 B PAMKaX psijia HAYYHBIX aClIEKTOB
Ha srame 2 |Heo6x0auM0 BBIAEIHUTH (M06aBUTH) MHOXKECTBO BUIOB cBoiicTB (BCj),
KOHIIETITYATH3AIHH KOTOpPBIC XapaKTEPU3YIOT OOBEKT HccneHOBaHHfI C TOYKH 3pCHUS onpezleiieﬂﬂoro
HAYYHOTO aCIeKTa ¥ BHECTH UX B COOTBETCTBYIOIMI TOpTpeT (//P;) KOTHUTHUBHON MOJIEITH
Ha mepsom 2.1|TpeOyercst oxapakTepru30BaTh Kax bl B cBOHCTB (BCj) 00BEKTa HCCIEA0BAHMS
maIlze Ha00OpOM 3neMeHTapHbIX CBOMCTB (Ck): €clii B BUE CBOWCTB HEBO3MOXHO BBIACIHUTH
9JeMEHTapHble CBOHCTBA, TO OH SIBJISETCS BJIEMEHTAPHBIM CBOMCTBOM
Ha 5To 2.2 |Kaxmoe anementapruoe cBoiicTBo (Ck) 00beKTa HCCIETOBAHUS HEOOXOIMUMO

BTOPOM "
P 0XapaKTepU30BaTh BEKTOPOM napameTpoB (BI1)): eciiu B 3IeMEHTapHOM CBOMCTBE

mare

HEBO3MOXHO BBIJCJINUTH BEKTOP MapaME€TPOB, TO OHO ABJIACTCSA BEKTOPOM IMapaMETpPOB

2.3|Tpebyercs onpenenuTs dieMeHTapHblie mapaMeTpbl (I7m) BXOASLIME B OCHOBY
Ka)XI0ro BeKTopa mapaMmetpoB (BI])): eciu B BEKTOpE HapaMeTpOB HEBO3MOXKHO
BBIICTUTD 3JIEMEHTAPHBIC TAPAMETPhI, TO OH SABJISIETCS JIEMEHTAPHBIM MapaMeTPO M

Ha tpetpem
miare

Ha srame 3 |Heo0X0mMo 00BEIMHATS TONTyHYEHHBIE PE3YTIBTATHI TIPEIBUTYIIIETO TEXHOIOTHYECKOTO JTaria

CTPYKTYpHPOBAHUA |1 chOpMUPOBATH CTPYKTYPY KOTHUTUBHOM MOJIENH (BHOBb CO3ABAEMYIO MITH AEKOMIIO3UPOBATh
CYIIECTBYIONIYIO C YYETOM HOBBIX KOMIIOHEHTOB U BO3MOYHBIX OTPaHHYCHHUH )

Ha sTame 4 | HeoOxomimo BeIOpaTs 01HY 13 (hOpMaTTBHBIX (JIOrHUeckast, IpahoBast, TEOPHst MHOYKECTB U T.I1.)

(bopmazaLuu " |wm HehOpMATbHBIX (KOHICITYaIbHAsS MOJIE/b, OHTOJIOTHS OOBEKTa MCCIICAOBAHMUS U T.I1.)
MoOJeJIeld IpeACTaBICHHS CTPYKTYPHBIX KOMIOHEHTOB KOTHHTUBHOM MOJAEIH

Ha nepBom 4.1 |HeoGXOmMMO CO3/IaTh TIepBbIA YPOBEHb KOTHUTHBHOM MOJIEIIH: COITIACHO BBIOPAHHBIM aCIIeKTaM

are WCCIICIOBaHUS U TIOJTyYEHHBIM paHee pe3ysibTaTaM HeoOX0auMo cHOpMUpPOBATH MHOKECTBO
noprperoB KM (1), 3arem 3a1arth MHOKECTBO BUIOB CBOMCTB (J) 1 MHOMeCTBO cBOHCTB (K)

Ha sropom 4.2 TpeOyertcst co3narh BTOPOH YpOBEHb KOTHUTHBHOW MOJIEIH: HEOOXOIUMO JOTIOHUTh

are MOJYYEHHYIO CTPYKTYPY KOTHUTHBHOW MoJienu (MepBbld ypOBEHb), chopMUpOBaB
MHO€ECTBO BEKTOpOB mapameTpoB (L) u 3agaB MHOKecTBO apameTpoB (M)

Ha srane 5 |OcymiecTBIsETCS CUCTEMHBIN aHAIM3 CTPYKTYPhI IOMY4eHHOM KOTHUTUBHOM MOJIEIIH
CTPYKTYPHOTO [~ |Ha MEpBOM ypOBHE — MHOXECTBO BUJOB CBOMCTB (J) 1 cBoiicTB (K): KOMIOHEHTHI

aHaym3a

B COOTBETCTBYIOIINX MHOXKXECTBAX KAYCCTBCHHO XapPaKTCPU3YIOT 00BEKT HUCCIICA0BAHUA

Ha srane 6 | Peamusyercs anam3 CTpyKTypbl HOTy4€HHON KOTHUTHBHOM MOJEIM Ha BTOPOM YPOBHE —
NapaMeTpruiecKoro MHOKECTBa BeKTOpoB rapamerpos (L) 1 mapamerpos (M): 3Ha4eHMs TapaMeTpOB BTOPOTO YPOBHST
w CTPYKTYpBbI KOTHUTHBHOM Moziery xapaktepr3ytoT MOJICO u He T0/mKHBI ObITh ITPOTHBOPEUNBEI

7 | OcyIecTBIsIeTCsl HHKATCYIIIUS TIOTY4eHHOW CTPYKTYPBl KOTHUTHBHOM MOZEIH B OCHOBY:!
MH(OPMALIMOHHO-00Pa30BATENBHON Cpelibl, HANONHEHHE NapamMeTpoB MOIEH allOCTEPHOPHBIMU
--------------------------------------------------- JIaHHBIMH MOJIETTMPOBAHUS, UX CTATUCTUYECKUH aHAIN3 U IPEeMETHAsI HHTEPIPETaLUs

Ha srane peamzaiym

Pucynok 4.8. Anroputm (popMUPOBaHUS CTPYKTYPbl KOTHUTUBHON MOJIETTH
PexomenmyeTcs Kaxa0My HayYHOMY aCIEKTy pacCMOTPEHUSI 00bEKTa UCCIEI0OBaAHUS
acCcoIMMPOBaTh (BHECTU B COOTBETCTBUE) OMPEICICHHBIN MOPTPET mapamerpuieckoin KM,
B IIpeJieNiax KOTOPOIO PacIosiaraloTcs pasindHble BUb! cBoicTB (BC ;) u cBoiictBa (C, ),

BeKTOpbl mapamMeTpoB (BIl)) u snemeHTapubsie napamerps (I7,).

B npouecce (pe)konctpyupoBanusi KM gonycTtuma penyKius €€ CTPyYKTYpHI,
HEKOTOpbhle HHPOPMAIIMOHHBIE 3JIEMEHTHl B €€ OCHOBE MOTYT OTCYTCTBOBATh.
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45 Memoduka uccnedoeaHuss napamMempoae

KoO2HUMuUeHOU Modenu cybbekma oby4dyeHuUs
HpGI[J'IO)KeHHaSI MCTOAWKA BKIIOYACT HCCKOJIBKO 3TAallOB B paMKaX KOTOPBIX

pCan3yCTCA TEXHOJIOTUUCCKUI mpouecC MOATrOTOBKH U IMOCTAHOBKN CCPUMN SKCIICPUMCECHTOB,

HaCTPOﬁKH IIporpaMMHOI'0O O6€CH€‘I€HI/IH, IMPOBCACHHUA SKCIICPUMCHTA IHJIA oOecrieueHus

BO3MOKHOCTH MOCIENyIoEel 00paboTKN anoCTEPHUOPHBIX JaHHBIX HAKOIJIEeHHBIX B B/I:

Npe/IBApUTEIBHBIIA 3Tl — HACTPOWKA MPOrPAMMHOTO 00ECTIEUeH s AJIsl aBTOMaTH3aIN
npoBeneHUs ucciaegoBanus napametpoB KM cyO6bekTa oOyueHus;
o wucxonHas (TeopeTuyeckas) cTpykrypa KM moaiexuT nepeHocy (BBOAY)
B b/l nporpamMMHBIX cpeACTB, 00€CTICUNBAIOIIUX TTOJTHBIA IIUKJ UCCIEIOBAHUS,
O  3allyCKaeTCsl PSKUM aJIMAHHCTPUPOBAHKIS IIPOrPAMMHOIO CpelCcTBa (MpUKIaHoro JIM)
U aKTUBU3UPYETCS NaHe b BBOJA UACHTU(PUKATOPOB U 3HAYEHUHN MMapaMeTpPOB
KM cyOnekTa oOydeHus, 3a4at0TCsl HOMUHAJIbHbBIE 3HAYEHUS 110 YMOJIYAHHUIO;
MOATOTOBUTENBHBIN 3Tal — COIIacHO c(hOPMUPOBAHHOMY perepTyapy napamerpoB KM
(mapameTpbl UMEIOIIHMECS PaHEee U BBEJICHHBIC B X07I¢ MOIH(UKAIIMU €€ CTPYKTYPHI)
noJ0MpaeTcsi HEMOCPEACTBEHHO HA0Op METOJIOB MCCIIEA0BaHUS B (JOpME TMarHOCTUKU
(HaOnroeHue, NMPOTOKOJIUPOBAHUE, OMPOC B POpME €CTECTBEHHOTO IHAJOora,
00CY’K/IeHHE B paMKax KpPYIJIOrO CTOJIA, aBTOMATH3UPOBAHHOE TECTUPOBAHKE U JIPYTHUE)
MIO3BOJISTFOLLMX OIPEIENUTh 3HAYEHHS KyKI0T0 MapaMeTpa MOJVIEKAIEro HCCIIEIOBAHHUIO;
o o0ecrneynBaeTcsl pa3padoTKa CHENHATIBHOIO AJITOPUTMUYECKOTO O0ECIICUEeHHUS,
NpOrpaMMHast peazallyisi U MOCTIeTyIoLee I00aRIeHHe HalIeHHOTO METO/IA MCCIICIOBAHIST
JUISL TMarHOCTUKM 3HAYEHUI HOBOT'O IlapameTpa BHeCeHHOro B b/] nmpukaanoro JIM;
o peammsyercs aHanu3 B/] coneprkareit pasnmunbie Meto bl uccnenosanus MOJICO,
a TaKKe BBIBIIEHUE U MOCIIEYIOILIEE Y IAJIEHHUE YCTAPEBIIMX METOJIOB UCCIIEIOBAHUS;
O  OCYLIECTBIIIETCS KOITMPOBAHHUE BPEMEHHO HEHCIIONB3yEMbIX METOIOB IPEHA3HAYEHHBIX
JUISL TOAAEPKKH aBTOMAaTU3UPOBAHHON AMAarHOCTUKU B pe3epBHYI0 B/I;
Tal TECTUPOBAHUS — IPUMEHsIETCs npukiaaanon M nis aBToMarusanuu
npolecca IMarHoCTUKM 3Ha4YCHHUU mapamMeTpoB xapaktepusyrmux MOJICO
IIOCPEJICTBOM MCHOJIb30BaHUS ONPEACIECHHOTO MeToAa coaepxamerocs B b/1;
ATall aHaJn3a — peallu3yeTcs MaTeMarniyeckas 00paboTKa anoCTEPUOPHBIX JaHHBIX
C UCIIOJb30BAHUEM OINPEJIEJIEHHOTO METOJAA CTATUCTUYECKOTO aHaIMU3a,
O OcylecTBIAeTCS (OPMUPOBAHUE BHIOOPOK C allOCTEPUOPHBIMU JAHHBIMH,
KOTOPBIE XapaKTEePU3YIOT AMHAMHUKY OTOOpaHHOTO Habopa moka3aTelei;
O peanu3yeTrcs MEepBUYHBIA aHAJINW3 HOMUHAJIbHBIX 3HAUYEHUU MOKa3aTelei
B MOJYYEHHBIX BHIOOPKAX C allOCTEPUOPHBIMHU JNAaHHBIMHU
(mouck BeIOpOCOB, apTe(aKTOB, ONpeeIeHNEe KOPPEKTHOCTHU
U NpeaejoB BapualUu 3HAYEeHHUU HaONIOJaeMbIX MPU3HAKOB,
BBISIBJIEHUE COOTBETCTBUS OIPEICICHHOMY 3aKOHY paclpeiesieHus 3HauYeHUu
NPU3HAKOB MOJJICKAIIUX aHAINU3Y MOCPEICTBOM Habopa METOJO0B);
o obOecneyuBaeTcd BTOPUUYHBIM MaTeMaTHUUYECKUU aHaAIuU3 BBIOOPOK
C aroCTEPUOPHBIMH IAHHBIMH TTOCPEICTBOM OIPEENIEHHBIX CTATUCTHYECKUX METO/IOB.
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Meroarka 1no3BoJisierT 00ecneunTh MOCIeA0BaTEIbHOCTh MEPONPUATHI HAIIPaBICHHBIX
Ha OPraHM3aIMIO U MPOBE/ICHHE aBTOMATH3UPOBAHHON JTUArHOCTHKH (B (hOpME TECTHPOBAHHS)

3HaueHui mapamerpoB KM cyObekta 00yueHHs ocpeacTBOM mpHuKiaanoro JIM (puc. 4.9).

1 |PaspaGoTannas cTpyKTypa NapamMeTpHueckoi KOTHUTHBHON MOJIENH TIPH TIOMOILH
pexuMa afMUHHUCTPUPOBAHUSA MPUKJIATHOTO AUATHOCTUIECCKOTO MOIYI S
MIEPEHOCHTCS U COXpaHsieTcs B 0ase JJaHHBIX METOJI0B HccienoBanus (tecto) NOJICO

Ha npenBapurensHoM
JTane

Ha menBon 1.1 Beibupaercst umm MoaubuIupyeTcs OnpeeeHHblit Jlo6asrenue / yiaenue
mall?e noptpet (/7Pj) KOTHUTUBHOI Mozenu, 00padaThIBAIOTCS CTPYKTYPHOTO KOMIIOHEHTA
BCE BXOAsIINE B HETO BUIK cBoicTB (BCj) MOJIENH H / Wi MOMbHKALS
" €ro napameTpoB
1.2| Beibupaercst umm MoguduImpyeTcs onpeeneHHbIi PaMeTp
Ha Bropom o -
are Buja cBoictB (BCj), obpabareBawTCs
BCE BXOJSINKE B HEro aneMenTapHusie cBoiictaa (Ck)
Pexum
Ha Tpetben 1.3| Beibupaercst Wit MOAU(GHUIMPYETCS ONPEICTICHHOS| || aJIMUHHCTPUPOBAHHUS
Lfare aneMmenTapHoe cBoicTBO (Ck), 06pabaTeBalOTC s rectoB MOJICO
BCE BXOJSIINE B HETO BEKTOPHI mapametpos (BI1))
1.4| Beibupaercs wii MOAU(PUIUPYESTCS ONPEICIICHHBIH
Ha getBeprom
are BekTOp mapameTpoB (BIl)), o6pabaThiBatOTC[] basa JaHHBIX
I
BCE BXOJISIIME B HETO dJIeMeHTapHbIe mapameTpsl (I1m) TECTOB
1.5 » HOJICO
Ha mstom .9| BeiOupaercst wim MoANGUIIUPYETCS ONPEICIICHHbIH
mare aneMeHTapHbIi apamerp (I1m) u yeranarmisaeres ero O/13
2 | TIpoussoautcs non6op MeTomo0B mccienoBanus (tectos) MOJICO
Ha noaroroBuresisHOM o .
yrane JUIS aBTOMaTH3UPOBAHHOW JUAarHOCTUKHU IapaMeTpoB KOTHUTHBHOI MoJenu,
a TakoKe TIOCTaHOBKA, OPraHM3alsl ¥ IIPOBENICHHE YKCIIEPUMEHTAIBHBIX UCCIIeOBAHMIH
2.1| Ocymrectrisercs nondop u nodasienHye B 6a3 aHHLIXJ
Ha nepsom Y P Y 1 HoBas nporeypa
miare tectoB MIOJICO HOBOTO METO/Ia HCCIIeIOBAHKS TIapaMeTpa(oB) JMArHOCTHKH
apaMmeTpoB
Ha BTOpOM 2.2|ObecmeynBacTCsl MPOTPAMMHAs PeaTn3alu sl
Iare MeTonma ucciunegoBanuga (tecra) MOJICO
B OCHOBE ITPHUKJIAJHOTO JUAarHOCTHYECKOTO MOJYJI s
" IIpuxknannon
Ha tperbem OcCyILeCTRITETCS MHTeTpaLis IIpOrpaMMHOH peai3aLiii .
JMarHOCTUYECKUH
Iare HOBOro MeTona uccienoBanusa (recra) MOJICO MOIVIIE
B CTPYKTYpPY MPHKIATHOTO TUATHOCTUIECKOTO MOIYJIS ok

3 | Peanusyercs aBTOMaTU3MPOBAHHAs JHATHOCTHKA HOMHHAIBHBIX 3HAYCHMI
" |mapameTpoB KOTHHTHBHOU MoOIenu CyObeKTa 0OyUYEHUS MOCPEACTBOM
MIPUKJIaHOTO AUATHOCTUYECKOTO MOYIISl, HAXOJLIIEr0Csl B COCTaBE KOMIUIEKCA IIPOrpamMm

Ha stame
TECTHUPOBAHHSI

Ha niepsom 3.1| JnarHocTrKa rapamMeTpoB TIePBOTO TOPTPETa KOrHATABHOM PexxuM THArHOCTHKH
are mozenu (/1P1) nocpencTBoM Habopa MPUKIIAIHBIX METO/IOB HapamMeTpoB ]
WCCIIEIOBAHMS, coziepyarmxcst B 6aze naHHbIX TectoB IOJICO KOTHUTHBHOMH MOJIEITH
Ha i 3.1 | Jlnarsoctrka mapamMeTpoB i IOpPTpeTa KOTHMTHBHOM baza naHHBIX
are Mozem (11P;) mocpeicTBOM Habopa MPUKIIATHBIX METOZIOB aroCTEPHOPHBIX
HCCIIeIOBaHMs, comepkanmuxcs B 6ase TectoB MOJICO PE3YIBTATOB HCCIICIOBAHFIS
Ha sramne 4 | ABTOMaTH3MPOBAHHB I (PYUHO#) pacyeT PeKOMEHIYeMbIX 3HAYCHHIA [IapaMETPOB KOTHATHBHOI
AHAIM3a MOJIET CPE/ICTBA 00ydeHNs (THITbL, BUAIIBI U CTIOCO0BI OTOOPaKEHHST MH(POPMALH) HA OCHOBE aHATIH3A
— 3HAMCHHAN TIAPAMETPOB KOTHATABHOM MOTIIIH CYOReKTa 00yueHw s (TapaveTpbL, xapaktepriyrore TOJICO)
Ha srane S |Peaym3yeTcst aBTOMATH3MPOBAHHAS MHIMBH/IyaIbHO-OPHEHTHPOBAHHAS PEITPE3EHTALHS
AIAIITUBHOTO “HGOPMAITMOHHBIX (PParMEHTOB IMTOCPEACTBOM AAIITUBHOTO AJICKTPOHHOTO YUCOHUKA,
\063”161{“’[/ (YHKIIMOHUPYIOIIETO HAa OCHOBE 0JI0OKA MapaMETPUUECKUX KOTHUTUBHBIX MOJIENE i

Pucynok 4.9. MeTtoarka nccieioBaHus mapamMeTpoB KOTHUTUBHOW MOJIEIN CYOBeKTa 00yIeHHS
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Memooduka uccnedoeaHus nNnapamempoae
KoO2HUMuUeHOU Modesnnu cpedcmea oby4yeHuUus

[IpencraBienHass METOAMKA MO3BOJSAET 00ECTIEYUTh YCTaHOBKY mapaMmeTpoB KM

cpencTBa 0Oy4EeHHs XapaKTePU3YIOIMUX TEXHUISCKHUE BO3MOKHOCTH CPEJCTBA O0yUEHUS
NIPH pENPE3EHTALIMH [TOCIIEA0BATENFHOCTH MH(OPMALMOHHBIX (PParMEHTOB pa3iIliHbIM CIIOCOOOM:

TpeIBAPHTEIIBHBIN 3Tall — 00ECIICUMBACTCS TIOTOTOBKA aJIAlTUBHOIO cpezicTBa 00ydeHus (DY)
OTIEPHPYHOITIETO HA OCHOBE TPOLIECCOpa a/IAITTVBHOM PEIPE3eHTALIK MH(OPMALTMOHHBIX (hparveHTOB
U peaju3ylollero HHANBUIYaJbHO-OPUEHTUPOBAHHOE (OPMUPOBAHUE 3HAHUN
KOHTUHI€HTa 00y4YaeMbIX C Y4ETOM TEXHHYECKHX BO3MOKHOCTEH cpe/icTBa 00yueHUs
(mapaMeTpbl pacnojoKeHHbIe B mapaMeTpuueckoit KM cpeacTBa oOydeHus )
u MOJICO (mapameTpsl B mapamerpuueckoir KM cyObekTa 00OydeHHUs);
o Tteopernueckas cTpykrypa KM cpencrBa oOyueHHs] yTOUHSIETCS Ha OCHOBE
UMEIOIIUXCSl TEXHUIECKAX BO3MOXKHOCTEH OTIPENIENIEHHOTO CPECTBAa 00ydeHus,
a sKcnepuMeHTaibHas cTpykrypa KM cpezcrsa 00ydeHnst BKiTrodaeT Habop IapamMeTpoB
XapaKkTepU3YIOIIUX OCOOEHHOCTH O0TOOpaXkeH!sI MH(POPMALIMOHHBIX (PparMeHTOB
(prBronormeckye: 1BeT (hoHa, IIpHQTa, IBETOBBIC CXEMBI TS TPUXPOMATOB U JIMXPOMATOB,
rPOMKOCTh, TEMOp, TUN MOTOKa, 3BYKOBas cxeMa U JpYyTHE;
NCUXOJNOTHUUYECKHE: BUA MUHPOpMANUU, CTHUIb U CKOPOCTH
npeAacTaBileHUd MHPOPMANMUOHHBX (GpParMeHTORB;
JUHTBUCTUUYECKHUE: YPOBEHDb U3JIO0XKEHHUSN, HAOOP KIIOUYEBBIX
TEPMHUHOB M ONpeacicHU, HAOOp 2JIEMEHTOB MHTepdeiica);
o nmpu paboTe ¢ aJaNTUBHBIM CpeACTBOM oOyueHnus (DY)
B peXHME aflMUHUCTpUpOBaHUA b/l nis KaX Q0 NUCHUNJIUHBI
3a/lal0TCs mapaMeTpbl oToOpakeHuss HHGOpMalUU MO YMOJIYaHHUIO,
KOTOPBIE UCTIOJIB3YIOTCS B CITydae €CIIM PEKUM aJIAIITHBHOTO OOYUCHUS BBIKITIOUCH
UJIM HEBO3MOJKHO PacCYMUTATh ONTHMAaJIbHble HOMHHAJIbHbIE 3HAYECHUS
napamMeTpoB oToOpaxenus mHbopmanuu Ha ocHoBe MOJICO,
a 3aTeM BBOJSTCS MpPEIBAPUTEIbHO CTPYKTYpUPOBAHHBIEC JaHHBIE,
KOTOpbIE XapaKTEePH3YIOT COIEPYKAHNE OTHOTO HITM HECKOJIBKUX MPEMETOB H3yUCHHS,
MOJrOTOBUTEIBHBIHN TAll — BBISIBIISIOTCS U YTOUHSIOTCS] TEXHUYECKHE BO3MOKHOCTH
aJIaTUBHOTO cpezicTBa 00ydeHus (DY), AOMyCTUMBIEC PEXKIMBI €10 ()YHKIIMOHUPOBAHHUS
Ha OCHOBE TEXHHUYECKOTO OMHCAHUSI M PYKOBOJCTBA MOJHh30BATEIS,
a TaKoKe 3aJal0TCA U KOPPEKTUPYIOTCs 3HaueHus mapameTrpoB KM cpenctBa oOydeHus
(o pe3ynpTaTaM MpeIBapUTEIHLHOTO aHAN3a) U BBOJSATCS 3HAUCHUS MTAPaMETPOB
KM cy6nekTa o0ydenus (1o pesyabratam npeasapurenbHoi nuarnoctrku MOJICO);
O TIpOBepKa KOPPEKTHOCTH BBEJICHHBIX 3HauUeHU napametpoB KM cpenctsa oOyueHust
XapaKTEepU3YIOILIMX BO3MOKHBIM HA0Op 0COOEHHOCTEH, CrI0COO0B, METOJIOB M CTHUIIEH
oToOpaxeHus HHGOPMAIIUU MTOCPEICTBOM 00ECIIEUEHHUS COTTOCTABICHU S
uX ¢ (paKTUYECKUMHU TEXHHUYECKUMH XapaKTePUCTUKAMH CPEACTBA 00YUCHUS,
o nmobaBieHWE B OCHOBY Npoleccopa aJanTHBHON pempe3eHTAUH
MH(POPMAIMOHHBIX (PparMEHTOB MPOLIEAYP U (WIIK) AITOPUTMOB 00ECTIEUMBAIOIIINX
MOJIZICPAKKY pacuera 3HaueHUsI HOBOTO MapameTpa 0ToOpaskeHus1 HHPOpMaIHu;
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3Tal OTJaJKU IPOTPAMMHOIO CPEJCTBAa — MOMCK BO3MOKHBIX HECOOTBETCTBUMI
Y HEKOPPEKTHOCTEN B aITOPUTMUYECKUX CTPYKTYpax U JAHHBIX MOJACPKUBAIOIINX
npornecc GyHKIUOHUPOBAHHS aJalTUBHOTO cpeacTtBa oOydenus (DY)
ONEPUPYIOLIETO B Pa3IMUHBIX JOIYCTHUMBIX PEXUMaX HEMOCPEICTBEHHO HA OCHOBE
npolieccopa alaiTUBHON penpe3eHTaluy HHPOPMALMOHHBIX (DParMEeHTOB, a TAKKE
BBE/ICHHBIX 3HaueHni napamerpoB KM cyObekTta o0yuenus u KM cpencrsa oOyueHus
conepxamuxcs B BITKM ans uckioueHnss HEKOPPEKTHOTO OTOOpaXKEeHU A
NOCJEA0BATEIbHOCTH Pa3JUYHBIX UHOPOPMALMOHHBIX PpParMeHTOB;
O TpOBEpKa COOTBETCTBHS 00JACTEN JOIMYyCTUMBIX 3HAYEHUH Ka)I0r0 MMEIOLIErocs
3HaueHus: napamerpoB KM cpenctBa oOyuenus u KM cyObekra o0yuenus,
KoTopeie coaepxkarcs B B/l agantuBHOTO cpencrBa oOyueHus (3Y), a Takxke
KOHTPOJIBHBIA pacueT ONTUMAIBHBIX 3HAYCHUN TTapaMeTpoB oToOpakenus OB
¢ yuetoM MOJICO u TexHUYECKUX BO3MOKHOCTEH cpeicTBa OOyUeHus;
O BBISIBJIEHHME U YCTPAHEHUE HECOBMECTHMBIX NI CyObEKTa peXHMOB
U [1apaMeTpoB O0TOOpaKeHUsI HHPOPMAILMOHHBIX (PAarMEHTOB MOCPEICTBOM
co3JaHus M 100aBIECHUS MPAaBUJI OIPAHUYUBAIOIINX BBOJI HEIOMYCTUMBIX
COYETaHMI 3HAYEHNI TTapaMETPOB OTOOPKEHNST MH(POPMALIMI KOHTUHTEHTY 00y4aeMbIX;
Ha 3Talle aHajJlu3a — peaju3yeTcs NOCIeN0BaTEIbHBII PYYHOU BBOJ
(3HaYCHUS NIPEIBAPUTEILHO PACCUUTBIBAIOTCS M BBOISTCS CIICHUATNCTOM-IKCIIEPTOM)
W aBTOMATVBUPOBAHHBIA PacyeT 3HAUCHH TapaMETPOB OTOOpaKeHV MH(OPMALIMOHHBIX (JparveHTOB
(peanu3yeTcst HEOCPEACTBEHHO Mepel 3aIllyCKOM peKUMa aJaliTUBHOIO 00y4€eHUs));
Ha JTare aJanTUBHOIO OOY4YeHUs — pealu3yeTcs UHIMBUIYaIbHO-OPUEHTUPOBAHHAS
reHepauuss OB mocpencTBoM nmpoueccopa aganTUBHOW penpe3eHTALUHU
uHpopmanuoHHBIX GparmMenToB DY ¢yHKUHOHUpYIonero Ha ocHose bIIKM;
O HEIMOCPEJCTBEHHO IOCe 3allyCcKa IPOrpaMMHOr0 CpeICTBAa aBTOMATU3ALUH,
BBIOOpA MpEeIMETa N3YUeHHS M PETHCTPAIINN TTOTb30BaTeNs 00SCIeurBaeTC s 3arpy3ka
3HaueHuit napameTpoB KM cy6nekra oOyuenust 1 KM cpenctBa oOyuenus;
O 3alycK peXuMa aJanTUBHOTO O0OydYeHHS BO3MOXKEH €CJIHU JOCTHUTHYTO
HanodHeHue b/l npenBapuTeNbHO CTPYKTypUPOBAHHBIMHU AAHHBIMU,
KOTOpBIE OTPAXKAIOT COAEPKAHNE OJHOTO MM HECKOJIBKUX MPEIMETOB U3yUYEHNs,
a TaKoKe eCJIM BBEZICHBI 3Ha4YeHus napamerpoB KM cpenicta 00ydeHus o yMOITYaHHIO
OTpaXkarollue JOMyCTUMbII HabOp croco00B 0TOOpaXKeHUsI HHPOPMALUH IS
KaKJI0M JMCLMIUIMHBI U €CJIM 33/1aHbl 3HaueHus1 napamerpoB KM cyObekTa oOyueHust
orpaxatmue MOJICO koTopbie HEOOXOAUMO MPEABAPUTEIHHO
JUAarHOCTUPOBATh NOCPEICTBOM MCIOJb30BaHUSA NpukiaaaHoro JAM;
O TOCJe 3allyCcKa peXxuma aJanTUBHOTO 00yUeHUs MPOLIECCOPOM aJaNTUBHOM
penpe3eHTa HHYOPMAIIMOHHBIX (PParMEHTOB 00ECTIEUNBACTCS ABTOMATHUECKUAN
pacyeT onTHUMalbHBIX 3HAUEHUI MapaMeTpoB 0TOOpaxkeHuss UHPOPMALIUK I
onpeneneHnoro ooygaemoro ¢ yaerom ero MOJICO (KM cyOnekra o0yueHus)
U TEXHUUYECKUX BO3MOXKHOCTEH cpenctBa o0yuenus (KM cpenctsa o0yuenus);
O B peXHME aJallTUBHOTO 00y4YEeHHUs peaanu3yeTcs 0ToOpakeHue Mo ICKa3oK.
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ITo3BoJISICT OTCIIEKMBATh TEXHUUECKUE BO3MOKHOCTH AIalTUBHOIO CPCACTBA O6y‘—I€HI/I$I
B TCUCHHUH €TI0 XU3HCHHOTO IIMKJIa U HAIIOJIHATH EH €ro HpOFpaMMHOﬁ pcaln3annuu

3HAYCHHUSIMH ITapaMeTpPOB Ha OCHOBE CTpYKTYpbl KM cpenctBa 00yuenus (puc. 4.10).

Ha npe/iBapUTe/IsHOM 1 |PaspaGoTannas cTpyKTypa KOTHUTHBHOM MOJIENH CPEACTBA 00yUeHHs MPU MOMOIIHI
STame peXuMa aAMUHUCTPUPOBAHUS TIPUKIIAJHOTO TUArHOCTHYECKOTO MOJIYJISI IEPEHOCUTCS
M COXPAHSETCS B HACTPOHKAX aJallTHBHOTO CPEICTBA 00yUEHHs (JIIEKTPOHHOTO YUeOHHKa)

1.1{ Beibupaercs minu MOgupUIEPYETCS ONPENENEHHBIIH Jlo6assenne / yaaenne
noptpeT (/1Pj) KOTHUTUBHON MOJieH, 00pabaThIBaAIOTCSI— CTPYKTYPHOTO KOMIIOHEHTA
Bce BXxojasmue B Hero BUAbl cBoiicTB (BCj)| ||momemmu/wm MoTHDUKAIs

Ha nepsom
miare

€ro IapaMeTpoB

Bujg cpoiictB (BCj), o6pabaThBalOTCsI—

1.2| Bri6upaercs wim MOTHMDUIHPYETCS OMPEAeICHHBIIN
Ha BTOp0M> p nuduuupy pen

nrare N
BCE BXOJAINKE B HETO diieMeHTapHbIe cBoicTBa (Ck)
Pexum
Ha ToeThem 1.3| Beibupaercst niu MOIUMDUIUPYESTCS] ONPEICTCHHOES| || aIMHHHCTPHPOBAHHUS
LLFare anemeHtapHoe cBoiicTBo (Ck), odpabaThIBatOTC A cpecTBa 00ydeHHs
BCE BXOJIAIIHME B HETO BEKTOPHI mapameTpos (BI))
q 1.4| Beibupaercst uin MOTUPUIMPYETCS ONPEIeICHHbIN
a "ACTBCpTOM BeKTOp mapametrpoB (BIl), o6padaTsBatOTCsI— CoxpaHeHue
tnare BCE€ BXOJAIIHNE B HETO JIEMCHTAPHBIC MapaMETPhbL (Hm) rapaMeTpoB
HaCTpOMKHU

[Iare aneMeHTapHbIi napameTp (//m) u ycranasmiBaetcs ero O/13 [

Ha msiToM > 1.5| Bri6upaercsa uny MoaupuuUpyeTcs oIpeaeneHHbIi

2 | TIpoBoMTCS! aHATM3 HKM3HEHHOTO MKJIA TIPOrPAMMHON PEATH3AIM AIAITUBHOIO CPENICTBa|
00y4eHUs 1 BBISIBISIOTCS (DYHKIIMOHAIBHBIE BO3SMOXKHOCTH OTOOpa)keHHsT HH(OPMAIIH
Ha OCHOBE TEXHUYECKOTO OIFICaHus [Tt MoprKarwn Habopa napamerpo KM cpezictsa 00ydenmst

Ha mepBom 2.1|AHann3 BO3MOXXHOCTH TEXHUYECKOH peann3amuu
NpeacTaBlicHUS Pa3HOPOJHOU MHPOPMAIUU, Hogast mporieypa B 0cHOBE
mare

YUYHTHIBAas HOBBIM MmapaMeTp oToOpa)XeHHs| [ mpoueccopa alanTUBHOI

Ha Bropom 2.2] O6ecrieunsaetcs TIPOrpaMMHAs pEaT3aLsl POLIEypPhI peripeseHTauyi HHpopvaH
[Iare (arroprT™Ma) B OCHOBE MPOLIECCOPA AIANTUBHOM perpe3eHTar || ]

HHDOPMAIMOHHBIX (PPArMEHTOB CPEeACTBA O0yUCHHUS J
AnmantusHoe
CpencTBO 00yUYeHUs
(2NeKTPOHHBIN yIEOHHK)

Ha noarorosuresisHOM
Jramne

2.3| Ocy1iecTBisiercss MHTErpaLs MporpaMMHON peai3aliu
HOBO# NIPOLIEAYPHI (AIrOpUTMa) OTOOPAKEHHUS B CTPYKTYPY[—
Iporeccopa aJanTUBHON penpe3eHTalny HHPOpMannu

Ha srane 3 |Peanmsyercst MpoBEpKa HOMHHAIBHBIX 3HAYEHUH MapaMeTPOB KOTHUTHBHON MOJIENH
OTIL " |cpemcTBa 06yUeHHsI HCIIONB3YEMBIX AIAIITUBHBIM CPEICTBOM O0YUCHHSI, BO H30EKaHUE

Ha tpetsem
iare

HEKOPPEKTHOTO 0TOOpakeH!s1 H(OPMAIIMH B ITPOLIECCE aBTOMATH3UPOBAHHOTO O0YUEHUS

Ha nepsom 3.1| Bepudmkarmst 3Ha4uSHMIA TTapaMeTPOB TIEPBOTO TIOPTPETA| Tporig/Typa aBTOMATHYECKOrO
mallze KOTHUTHBHOHN Mozenu (//P1) yCTaHOBIEHHBIX BPYYHYIO pacyera 3HaYCHMI
WITK TIOCPEJICTBOM IMPOLEAYPhI aBTOMAaTHYECKOTO paciera TIapaMeTPOB OTOOPAKEHHST
Ha i 3.i | Bepudukanus 3HaueHHI mapaMeTpoB i mopTpera L dopma Jiis YCTaHOBKH
are KOTHUTHBHOW Mojenu (/1Pij) ycTaHOBJIECHHBIX BPYYHYIO 3HAYEHUI TapaMeTpoB
mrar
WM TIOCPEJICTBOM TPOIIETyPHI aBTOMATHUYECKOTO pacdera BPYYHYIO
4 | Peam3yeTcst aBTOMATH3UPOBAHHBIH (PYUHO#) pacieT PeKOMEHIYeMbIX 3HAUCHHH MapaMeTpOB
Ha srane - o
AHATI3A KOTHUTHBHOM MOJICJIH CPEIICTBA 00YUCHHS (THITHL, BUITHI 1 CIIOCO0BI OTOOpaKeHHsT MH(DOPMAITHIH) HA OCHOBS
aHAI3a 3HAYCHUH TTapaMeTpOB KOTHATABHOM MOZIEIH CyOBeKTa 00yderws (xapakreprytor TOJICO)
Ha srane S | Peanmsyercs aBTOMaTH3UPOBAHHAsA MHIMBHyaIbHO-OPUEHTHPOBAHHAS PEIPE3CHTALUS
aJIAIITUBHOTO MH(POPMALIMOHHBIX ()ParMEHTOB MOCPEJCTBOM AJANTHBHOTO 3JIEKTPOHHOTO YUeOHHKA,
\063’[“"1“’1/ (GYHKIMOHUPYIOMIETO Ha OCHOBE OJI0KA MapaMEeTPUIECKUX KOTHUTUBHBIX MOJEICH

Pucynok 4.10. Metoika Bcce[oBaHs TapaMeTPOB KOTHUTUBHOM MOJIEIH CPEZICTBA 00y UCHHS
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4.7. Anzopumm ob6pabomku anocmepuopHbIx OaHHLIX MecmupoeaHusl
Ilo3Bomser C(l)OpMI/IpOBaTL HHTCPBAJIbHYIO IIKAJIY OLICHKHU U Q)YHKHI/II-O OLICHUBaHMUA,

peann3oBaTh Ha €e OCHOBE TECTHPOBaHUE (AITOPUTM peair30BaH B OCHOBE MPOrPAMMBbI),

a 3aTeM OCYIICCTBUTH aHAN3 COCTOSIHUSI HCITBITYEMOT'O M OIICHUTh KauecTBO TecTa (puc. 4.11).

Ha oM 1 |B pesynbrare aHanmi3a BOIPOC-OTBETHBIX CTPYKTYP TECTA JIOCTHIAETCS b, =0;
TIPETRAPUTEITHHOM |2 9 ;
pacuer mokasarejiei HeoOXOAMMBIX IS POBEJACHUSA TECTUPOBAHUS:
3Tane b _=n
bopMHUpyeTCS HHTEPBallbHASA IIKajda U QYHKIMSI OLCHHUBAHUS max

Ha mengo 1.1] Onpenensercst MakcMMATEHO 1 MAHMMATBHO BosMokHoe| ([0, = 0] — oyenxa(nomunan) = 1;
IIEPBOM
maI;e YUCIIO MPABMIBLHBIX OTBETOB JUIS NPOUENYPHI |[b, b, ] - oyenka(Homunan) = 2;
OLICHUBaHUS U (HOPMUPOBAHUS (DYHKITHH OIICHUBAHHUS
[b,,b,]— oyenxa(nomunan) = 3;
1.2
Ha sopos 3amaroTcs HYKHEE M BEpXHEE TOPOTrOBBIC 3HAYCHIS [b,,b,1- oyenxa(nomunar) = 4;
CYMM TIPaBUITLHBIX OTBETOB (OAJLIOB) TSl BHICTABIICHUS b b 5
fuare COOTBETCTBYIOINIMX HOMUHATBHBIX 3HAUCHHI OI[CHOK [b,,bs = n] - oyernxa(nomunaz) =5,
b, <b, <b, <b; <b, <b,
1.3| DopMHpyFOTCS TPOMEIKYTOUHBIC TPAHKIIH HHTEPBAIOB 1b b -
Ha tpetbem \ |na ocHOBe cyMM NpaBHIIBHBIX OTBETOB (6aIOB) D < X<By,
lrare JUTs1 3a71aHKS [IPOMEYKY TOHHBIX HOMVHATTBHBIX 3HAYEHHI OLIEHOK 2,b, <x<b,;
OpMHpYyeTCs HHTEepBaIbHAS IIKala OLMECHKH - .
(opmupy p UCHKH) | 1(x) =43,b, < X <b,;
Haverseprom \ [1.4| Ha ocHOBe MHTepBambHOMN IIKANBI 3a03€TCS 4,b, <x<by;
mare (hyHKIMS OLIEHUBAHUS JUATHOCTUYECKOTO MOTYJIS 5, b4 < X< b5 =n
Ha >rame [2] OcyIIecTBRIISETCS MOTOTOBKA IPOrPAMMHOTO 00CCTICUCHHSI K TECTUPOBAHHIO I1EJICBBIX
TeCTHPOBAHMA TIOKa3aTeyieH: MHTePBATHHAS IIKATIA U (DYHKIIMS OLICHUBAHKS B PEKUME aIMAHHCTPAPOBAHHST
BHOCHTCS IS o0ecTiedeHus (PYyHKITNOHUPOBAHUS aITOPUTMHUICCKON CTPYKTYPBI
Ha srane 3 | HakoruieHHbIe anocTepHOpHbIC TaHHBIC MTOIBEPralOTCs CTATUCTHICCKON 00paboTKe,
atajnsa MO3BOJITIOIIEH TIPOBECTH aHATH3 U CHOPMYIUPOBATH BHIBOJIBI O TEKYILIEM COCTOSHUM
€3yJIETATOB .
BEHb OCTATOYHBIX 3HAHUH HUCIIBITYEMOTO U €T0 JINTHOCTHEIE XapaKTePUCTHKH
pesy OBEHB OC a c e ero ) € XapakTe

MKOB@)@)HHI/EHT CJIOXKHOCTH 3aJIaHMSI, UCXOJIS M3 3HAUCHHUST KOTOPOTO OTPEJIEIIACTCS: K m
ipu K>0,9 — 3ananue sisisiercst cnoxkabiM, ipu K<0,2 — 3a1anvie sBisieTcs JIETKUM ! N

M
MCyMVJapHmﬁpe}wmarH,mmm Y, :Zx” Clam:mmoeommmpmmm 5 2\151-2
BCeX 3aJaHuil i™ HCTIBITY eMBbIM =l |tectupoBanus no j* 3amaHnio N

N N (Xi‘ yi )2
3.3] Cynvapem it pesymsTar oo X; = > X, |13:10] Oueria casmn sevigroro o st ; : _p Y
J* 3aaHKs BCEMH HCIIBITY EMBIMHU =L |c cyMMO¥ GaisioB o BCeMy TeCTy |y _ N L N

N ] 2
o0 N-1
3.4] CpeHuii ypoBEHb TECTHPOBAHMS]| Z yi (8.1 Cpennee apudmeTruecKoe N Y
i=1
TIOPE3yIIBTATaM Bb IO THEHYIS BOSX 33/ iAHI Y= N [HE3aBHCHMBIX OKCTIEPTHBIX OICHOK | _ Zzi
7 = i=1
3.5|Cpemrit ypoBEHb BBITIONTHEHHS p, = X 13.12|CrannaprHoe oTRiIOHEHVE N
J™ 3a1aHKs BCEMH HUCTIBITYEMBIMU 'EI DKCHEPTHBIX OLEHOK o, =
Y
3.6|Tucrieperst cymmapHbIX GasuioB 52— ; (v =) 13. 13)Koadpp pierr koppersiwm| ZN:(Z- v)
BOCK ACTIBITYeMbIX (CyObekToBOOyuers) | ¥ N —1  |PE3YJIBTATOB TECTHPOBAHMUS R
Y HE3aBHCHMBIX SKCIIEPTHBIX v N -ZY N

MCTaHnapTHoe OTKJIOHEHHUE 5, = s 5 OLICHOK (BaJIMIHOCTB TecTa) | ¥~ 5,9, N-1
CYMMApHBIX 0aJIJIOB HCTIBITYEMbIX

N

2

Mﬂncnepcm{ pe3yNbTaTOB| Zl: (% = py)
TeCTUPOBaHus 1o J™ 3a1aHHI0 oy == N—1

Pucynok 4.11. Anroputm 06pabOTKH anioCTEPUOPHBIX TaHHBIX TECTUPOBAHUS

KOHTHUHI'CHTA O6y‘-IaCMLIX
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I[J'I)I MOBBINICHWA Ka4C€CTBA NPOUCAYPHI TCCTUPOBAHUSA KIHOYCBOC 3HAYCHHUEC UMECT

MCTOAOJIOTUA MMOCTPOCHHUA BOIIPOC-OTBCTHBIX CTPYKTYP BXOAANINX B OCHOBY TCCTa

Kak 10 (hopMe TaK 1 TI0 COZIEPYKAHUIO, TIOCKOJIBKY 3TO BIMSIET HA PEAKLIMIO 00Y4aeMbIX U TOUHOCTb

MOJIYYEHHBIX allOCTEPUOPHBIX TaHHBIX, a Takxke KauecTBO olleHkn Y O30 u NOJICO.

BoinensitoT psii peboBaHui, PEABIBISIEMbIX K KAUECTBY METO/Ia MCCIICIOBAHMS (TECTa):
BAJTMTHOCTh — KOMIUIEKCHAsI XapaKTEPHCTHKA TECTa, OTPECIISIONIast €ro CrIocCOOHOCTh
BBISIBJISITH 3HAYEHUS KIJIIOYEBBIX MOKa3aTeliell B Mpolecce NUarHoCTUKH,
O cojep)KaTebHas — ONPEIEIICTCS aBTOPOM TecTa, GOPMHUPYIOITUM BBEIOOPKY

BOIIPOCOB U OTPaXaeT CTEINEHb aJI€KBATHOCTU MOJOOPaHHBIX BONIPOCOB
3aj1a4aM JIMarHOCTUKH M COJICPYKaHMIO TIPeIMETa N3yIeHHS (IUCIUILTAHBI ), KOTOPOE
dhopmHpyeTcst Ha OCHOBE TPeOOBaHHIA 1 TOCYIAPCTBEHHBIX 00Pa30BaTeIbHBIX CTAH IAPTOB;

O TPOTHOCTHYECKAsI — BO3MOKHOCTh ITPOTHO3UPOBAHUS PE3YITBTATUBHOCTH OOYICHHUS
Ha OCHOBE IMOJYYCHHBIX allOCTEPHOPHBIX JAaHHBIX MOCPEICTBOM TECTA;

o nuddepeHnnanpHas — COUYETACT B CBOCH OCHOBE JBa MPEABLAYIIUX BUA;
HAJIGKHOCTh — YCTOMYMBOCTb MOJTyYEHHBIX PE3YJIbTATOB C UCTIOIH30BAHUEM TECTA;
O peTecToBas — yCTOWYUBOCTH PE3yJIbTATOB TECTUPOBAHUS BO BPEMEHH
IIPY BBITTOJITHCHUH TTOBTOPHOM JTMarHOCTHUKH C UCITOJIb30BAaHUEM JIAHHOTO TECTA;

O BHYTpEeHHSS — GOpMUpPOBaAHUE BHIOOPKU 3aJlaHUM TecTa, MPU KOTOPOM
HAOJIFOJaeTCs MOJOXKUTEIbHAS KOPPEIANMUsS MEXAY pPe3yabTaTaMu
MOJIYYCHHBIMH HCTIBITYEMBIMH B BYX U O0Jiee TPyIIax U UX YCTOHIUBOCTb;
JTUCKPUMHUHATUBHOCTH — CITOCOOHOCTh HCIIOIB3yeMOro tecta quddepeHmpoBaTh
UCITBITYEMBIX OTHOCHTEIbHO MUHUMAJTLHOTO ¥ MAKCUMAITbHOTO HOMHUHAJTBHOTO 3HAYCHHS
OIIEHKH C YYETOM BHIOpAaHHOUW MKaNbl U GYHKIIUU ONECHUBAHUS.
B xone aBromaTtuzanuu npoueaypsl tectupoBanus YO30 u UOJICO

MMoCpecaACTBOM IIPpOTrpaMMHOTIO oOecrneyeHHs MOKHO BBIACIHUTH Pl NIPECHUMYIIECTB.

00BEKTUBHOCTh TECTUPOBAHUS — HE3aBUCUMAsl OLICHKA PE3yJIbTAaTOB BBHINOJTHEHUS
3aJIaHUI UCIBITYEMBIM C HCTIOJIb30BAaHUEM PA3JIMUHBIX aJTOPUTMOB U METOJIOB;
BO3MO’KHOCTb HCITIOJIb30BAaHUS HECKOIBKUX KOHCTPYKTOPOB TECTOBBIX 3a/IaHUM;
nuddepeHnuanbaas OeHKa U BO3MOXHOCTh MOAKIIOUCHHS U M CIOJb30BaHMS
Pa3IMYHBIX IKaI, QYHKIHNA, METOIOB U aJTOPUTMOB MPOIIEyPHl OLICHUBAHUS;
ONTUMHM3ALUS BPEMEHHBIX U3/AE€PKEK U SIKOHOMUS pa3JIUUYHBIX BUJIOB
PECYpPCHOTO 00ECTICUEHHS 3a CUET COKpALEHUs] TPY103aTpar Ha MOArOTOBKY M 00paboTKy
OJ1aHKOB COZIEpXKAIIUX arocTepruopHbIe pe3ybTarsl TectupoBanus Y O30 u MOJICO;
aBTOMATUYeCKasi perucrpanusi, o0padoTka U COPTUPOBKA AITOCTEPUOPHBIX JTaHHBIX —
aHaIN3 OTBETOB HCIBITYEMOI'0, X CoXpaHeHHe B b/l ¢ anocTepuopHbIMU pe3ysbTaTaMu,
BBHIOOp mKanbl U GYHKIUU OIIEHHWBAHUS, MaTeMaTuueckas oOpaboTka
BBIOOPOK JAHHBIX C MCIOJb30BAHUEM Pa3IMYHBIX CTATUCTUYECKUX METOJOB;
BO3MOXHOCTb MCIOJIb30BAHUS MyJIbTUMEANA U TUIIEpPMEIUA TEXHOJOTUHN —
MO3BOJISIFOT BOCTIPOU3BOUTH ayAHO- U BUICO-TIOTOK MapauIeIbHO ¢ OTOOpayKEHHEM
3aIaHus, YTO MPAKTHYECKH HEJOCTHKUMO MPH TPAAUIIUOHHOM TECTHPOBAHUM.
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Tectrl g5t ouenku YO30 u MOJICO oTHOCATCS K KATETOPUU TECTOB JOCTHKECHUM

U CIIOCOOHOCTEH UCTIBITYEMBIX, BBIICISIOT PA3IMYHbIE BAPUAHTHI IIPOBEICHUS KOHTPOJIA !
® BXOJHOM KOHTpOJIb — peanusyercs Ha nepBom stane AJlO nocpeactsom M
1 3aKJII0YAETCS B MOCTIEI0BATEIBHOM BBITIOJTHEHUH UCIIBITYEMbIM MHOXKECTBA 3a/1aHUI
chOpMHUPOBAHHBIX AJTOPUTMOM, MpEANOJIaraeT NePBUUHYIO JUATHOCTHKY
HavanbHbIX 3HaueHn Y O30 u MOJICO, xotopeie 3anocsatcs B KM cyObekTa 00ydeHus;
® TEKYIIM KOHTPOJb — BBITTOJIHACTCS CUCTEMATHUECKHU 0 (PaKTy H3yUeHUs KaXKI0ro
uH(popMaIFoHHOro (hparMenTa (riaparpada Wik CTpaHMIbI), TPEITOJIararoIero HaIuure
Habopa KOHTPOJbHBIX BOMPOCOB, KOTOPBIE MPEABSABISIOTCS aliropurmMomM J[M;
e pyOeXHBIN KOHTPOJb — JIOCTUTAETCS 32 CUET MPOXOXKIECHUS UCHBITYEMBIM
HPOLIEyPbI TECTUPOBAHKS HA OCHOBE PE3YIIBTHPYIOLIEH BBIOOPKH KOHTPOJIBHBIX BOIIPOCOB
COZIEpYKALIMXCS B KOHIIE KaXKI0T0 pazzieia (MOAyJIs) MpeAMETa U3ydeHus (UCIUILIMHBI);
®  UTOrOBBIM KOHTPOJIb — OCYILECTBISIETCSA MOCPEACTBOM UCHOIb30BaHus JIM Ha ocHOBe
KOHTPOJIGHOM BRIOOPKH BOTIPOCOB CTEHEPUPOBAHHOM Ha 0a3e BCEX KOHTPOJIBHBIX BOIPOCOB
COJepKAIUXCs B KOHIIE KaXJI0TO U3 BCeX MHDOPMAIIMOHHBIX PparMeHTOB.
CeroaHs cyuecTByeT MHOXECTBO MOJAX0JI0B K UHTEPIPETALUU CYMMBbI 0ajaoB
HaOpaHHBIX HCIIBITYEMBIMH B XOJIE TECTUPOBAHHUS, CPEM KOTOPBIX BBIICTISIOT ABA OCHOBHBIX !
® HOPMAaTHUBHO-OPUEHTHUPOBAHHBINA MOJXO/ — MMO3BOJISIET CPAaBHUBATH MOKA3aTeIn
PE3yIBTATUBHOCTHU BBIMIOJHEHUS 3aJJaHUN HECKOJIBKHX 00yd4aeMbIX MEXy CO00i

Ha OCHOBE COITOCTABJICHUSI TIOJIyYEHHBIX U TpeOyeMbIX (3aaHHbBIX) YPOBHEH (OIICHOK);
® KPUTEPUATBHO-OPUEHTUPOBAHHBIN MOAX0]] — PEATU3YET OLEHKY CTEIIEHHU BBIOTHEHHUS
Habopa MpeaT0KEHHBIX 3aJaHui (TECTOB) KaXXJAbIM 00y4aeMbIM Ha OCHOBE
OTpEeeTICHHOTO KpuTepus ((DyHKUMH OLIEHUBAHUSI ), TO3BOJISIET (POPMUPOBATH IPYIIIIHL.

JIJ1s1 OLICHKY CTENEHU BBITIOIHEHUS TECTA OIMPEEIISIETCS] KOJIMYECTBO TECTOBBIX 33/IaHH,
MO3BOJISAIONIEE ONMPEACIUTh CYMMY HaOpaHHBIX OalJIOB MCHBITYEeMbIM Ha OCHOBE
KOJIMYECTBA MPABHIBHBIX OTBETOB U COOTBETCTBYIOIICE €1 MOPOrOBOE 3HAUCHHE (OLICHKY)
JUTsI OTCEBA UCTIBITYEMbBIX HE TPOIISANINX TECTUPOBAHNE HA 03¢ BRIOPAHHOTO KPUTEPHSI.
Jns peanu3anuu NpoueAypbl TECTUPOBAHUSA C Hedabto oueHku YO30
HE0OX0auMO chopMUPOBATh UHTEPBAJIBHYIO MKANYy U GYHKIIUIO OI[CHUBAHUS .
NuTepBanbHas mkajna GOpMHUPYETCS UCXOAs M3 KOJMYECTBA YPOBHEH,
ONPEACIISIONINX FPpaJalnio nokaszarens xapakrepusytomiero oueHky ¥ O30 uimu NOJICO.
OyHKIUS OLEHUBAHUS IMO3BOJIIET YCTAHOBUTH OJHO3HAYHOE COOTBETCTBUE
MEXy KaXIbIM HOMUHAIbHBIM 3HaueHueM oneHku Y O30 unu MOJICO u unteppanom,
BKJIFOYAIOIIMM MUHUMAIGHOE U MAKCUMAIBHOE MTOPOrOBbIE 3HAYEHHSI CYMM PABUIIBHBIX OTBETOB
UiIu HaOpaHHBIX 0AJITOB HCOBITYEMBIM B X0J€ MPONEAYPHl TECTHPOBAHHUS.
[To dakTy 3aBepiieHUs MPOUEAYPHl TECTUPOBAHUS UCIBITYyeMbl HabupaeT
OTPE/ICTICHHOE KOJIMYECTBO MPABIJIBHBIX OTBETOB HA BOMPOCHI TECTa (METO/Ia UCCIICIOBAHYIS)
uiu HaOupaeT onmpeJeNecHHYIO CyMMy 0aliloB B pe3yJibTaTe BeiOOopa
KaXJ0T0 MPaBUJIBHOTO BapMaHTa OTBETA HAa BOMPOCHI TecTa (METOAa UCCIEIOBAHUS).
PesynbraTsl coxpansawTcs B bl ¢ anmocTepUuOpHBIMU TaHHBIMU TECTUPOBAHUSA

Y TIOJTSKAT NalTbHEHIIeH 00paOboTKe (BBISIBICHUAE TCHICHIIN, 3aKOHOMEPHOCTEH H JIPYToe).
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Ha ocHOBaHMH IIPOBEJICHHOIO KCCIICIOBAHMS C(hOPMHMPYEM BEIBOBI ITO YETBEPTOMY Pa3JICITy.

1. MpencraBneno onucanue TKM Bxitogaromnieit Habop METOAUK U aJITOPUTMOB
Jutst peanu3anuu cucreMHoro ananusza MOC u oGecrieunBaronieil HenocpeCTBEHHO
noBblIIeHHe 3PPEKTUBHOCTH (QYHKIHMOHUPOBAHUS KOMIIOHEHTOB cucteMbl AJ10,
a TakXe MO3BOJIAIOIIENH MPOBOJUTH AaBTOMATU3UPOBAHHBIE UCCIETOBAHU A
MH()OPMALIMOHHOTO B3aUMOICUCTBUS MEXY CyObEKTaMH U CPEACTBAMU 00 yUEHUS.

2. TlpencraBnen utepatuBHbIN UK TKM oTpakaromuil mocienoBaTeIbHOCTh 3TAIOB,
peanusyromux koMmiuiekcHbeid ananu3 MOC cuctembl AJIO Ha ocHoBe BITKM.

3. IlpencraBnena meroauka ucnoib3oBanus TKM, kotopas popmannzyer ocoOEHHOCTH
npumenenuss TKM mis ananu3a o6beKTa UCCIe0BAHUS B MPEIMETHON 00JacTH.

4. TlpemnokeHsl qBa crioco0a (MOJIENN) MPEACTABICHUS CTPYKTYPBI IapaMmeTpuieckoir KM:
rpadg couetaroUuii TEOPUIO MHOXKECTB U MHOTOYPOBHEBAsI CTPYKTYpHasi CXeMa.

5. IIpencraBnen aaroputMm popmupoBaHus cTpykTypsl KM obGecneunBaroniu it
(pe)xonctpyupoBanue KM mocpeacTBOM MCIOJIB30BAHUS CYIECTBYIOIIMX MOJENEH
(bpeiiMoBasgs MOoOagenb MU CEMaHTHUYECCKAss CETh)
WJIM OJTHOTO U3 MPEAJIOKEHHBIX aBTOPOM WHHOBAIIMOHHBIX CIIOCO00B (Moeneit)
(rpad coderaroniuii TECOPUIO MHOXKECTB U MHOTOYPOBHEBAasI CTPYKTypHasi CXeMa)
NpPEACTABICHUS CTPYKTYPUPOBAHHBIX JAHHBIX, UMEIOIINX JICKIAPATUBHYIO OCHOBY.

6. Ilpennmoxxena mMeTtoauka ucciaemaoBanus nmapamerpoB KM cyObekTa oOyueHus
dbopmanu3yromnlas npouecc NOCTAaHOBKU U MPOBEJECHUS CEPUHN IKCIIEPUMEHTOB,
KOTOpbIe HarparieHb! Ha iMarHocTuky MOJICO mocpencTBoM KCToNb30BaHys MpUKiiaaHoro [IM.

7. IlpeacraBiena MeToAuKa ucciaeaoBanus napametpo KM cpencta o0ydeHu s
OTpa)karolas MoCIeJ0BaTEIbHOCTh UCCIEIOBAHUSA TEXHUUYECKUX BO3MOXKHOCTEMN
cpenctsa o0yuenus (OY) Ha IPOTSHKEHUH KM3HEHHOTO 1IMKIIA €0 IPOrpaMMHON PeaT3aLHu.

8. Ilpennoxen anropuT™M 00pabOTKM amOCTEPUOPHBIX TAaHHBIX TECTHUPOBAHUS,
KOTOpbI€ MOJIy4eHbl B X0J€ uccienoBanus Y O30 nocpeactBoM ocHoBHOTO JIM
u (W) HaKorwieHs! B rportecce quarHoctrki MIOJICO npu uctionk3oBanuu npukiiaiHoro JIM.

B uerBepTOM pazzene noimyveH KOMIUIEKCHBIN Hay4HbIN pe3yasrar — TKM, BiIrodarommas

HaboOp METOAUK U aNTOPUTMOB (IMOJAOUPAIOTCS IS KaXKJI0TO 00HEKTa UCCIIEIOBAHUS

B ONpEJeICHHON MpeIMeTHON 00acTH), KOTOphIe MpeaHa3HAYCHBI IS pean3aluu

cuctemuoro ananuza MOC HampaBieHHOTO Ha moBbIIIeHUE dpPekTuBHOCTH

HHOOPMAIIMOHHOTO B3aMMOJAECUCTBUSA MEXAY CyObEKTaMH M CPEACTBAMU OOYyUCHH 5

B Ipoliecce (PYHKIMOHUPOBAHUS Pa3IMUHbIX KOMIIOHEHTOB crcTteMbl AJIO mcnonb3yronmx

B CBOEH OCHOBE pa3HbIe MPOLEYPhl U KOHPUTYpUPYEMOE aIrOPUTMHUECKOE 0OECIIEUeHHE:
e MeTonuKa ucnonb3zoBanuss TKM uist ananuza BIOpaHHOTO 00BEKTA UCCIIeI0BAHUS

B OTIpE/IeTICHHON npeaMeTHOM obnactu (peanusyercst ananu3 MOC cuctemsr AJ1O);
e 1Ba cnoco0a (MoJenu) mpeacTaBiIeHUsl CTPYKTYphl mapameTpuueckoir KM
(rpad coueTarommii TEOPHIO MHOXECTB 1 MHOTOYPOBHEBAs CTPYKTypHas CXeMa);
e anroput™m ¢popmupoBaHus cTpykTypbl KM Ha 0OCHOBE MpeioKeHHBIX CIOCO0O0B;
® METOAMKH HccienoBanus napamerpoB KM cyObekTa o0ydeHus u cpesicTBa 00yUyeHus;
e anropuT™ 00paboTKu anocTepruopHbIX AaHHBIX TecTupoBanus MOJICO u YO30.
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5. bnok napamMmeTpu4yecKux KOrHUTUBHbIX MoAaeneu Ans
aHanusa v noBbliweHus1 3dphpeKTUBHOCTU PYHKLIMOHMPOBaHUSA
aBToOMaTU3MpoOBaHHOMN obpa3oBaTeNbHOMU cpeabl
TKM coaepxut MoaupuiupyemMbiii HabOp pa3HbIX METOJUK U AJITOPUTMOB,
KOTOPBIE TTO3BOJISIFOT PEAIM30BaTh CUCTEMHBIN aHa3 Ha ocHOBe BIIKM, conepxanmmit KM
(pe)KOHCTpYHpPYEMBIE TTOCPEICTBOM UMEIOIIIETOCS alropuT™Ma (hopMUpOBaHUs CTPYKTYpsl KM.
KM BricTynaetr yHuBepcalbHOW MHPOPMAIMOHHON OCHOBOMW ISl MPOBENICHU 5T
CHCTEMHOIO aHaJIN3a BEIOPAHHOTO JIEMEHTA, CUCTEMBI, 00BEKTa, MPOLIECCA WU SIBJICHHS1, KOTOPBIH
HarpasJieH Ha TMOBbIIIeHNE () (HEKTUBHOCTH (PYHKIIMOHMPOBAHUS 00BEKTa UCCIICAOBAHMS,
SIBIISIETCS] PEKOHCTPYHPYEMBIM PEIepTyapoM MapamMeTpoB PaCIIMPSIEMbIM B IIUPUHY U TIIyOUHY,
TIPE/ICTABISIETCSI 32 CUET WCIIOJIb30BAHUS OJHOW M3 CTAHJAPTHBIX MOJIENEH MpeCTaBICHHS
CTPYKTYPHUPOBaHHBIX JaHHBIX ((ppeiiMoBast Moesb — puc. 4.5 ¥ ceMaHTHYeCKas ceTh — puc. 4.6)
WIN TIOCPEICTBOM MCIIONIB30BAHUS OJHOTO U3 MPEIOKEHHBIX HHHOBAIIMOHHBIX CIIOCOOOB
(rpad coueraronIuii TCOPHIO MHOXKECTB — pUC. 4.3 1 MHOTOYpOBHEBas cxema — puc. 4.4).
Jns coznanust, aHanu3a ¥ noBbleHus 3¢ dexrusHoctu pyHkurnonupoBanus NOC
cuctembl AJ1O npennaraetcs paspadorats BIIKM Bkmrovaromuit KM nByx TUMNOB:
e KM cyObekTa 00yueHusl MO3BOJISIET MTPOAHAIU3UPOBATh 3()(HEKTUBHOCTH Mpoliecca
dbopmupoBaHus 3HAHUM 00ydaeMbIX, MOCTYHAOIIUX U3 MOTOKOB MHPOPMAIUH
renepupyembix cpencrBamu MOC AJIO u agcopOupyromuxcss Ha ypoBHE
NCUX0()U3MOIOTUIECKOTO KOHCTPYKTa F'OJIOBHOTO MO3Ta CyOBbeKTa 0O0ydeHus,
BbICTYTIAET NAPpAMETPHZ0BAHHBIM PETIEPTyapOM, SIIETIOHUPOBAHHBIM Ha COBOKYTTHOCTh TIOPTPETOB;

O  (PUBHOIOTUYECKHI — TTO3BOJISIET OOBSCHUTH OCOOEHHOCTH CEHCOPHOTO BOCTIPUSTHS
UHPOpPMANUU 3PUTEIBHBIM U CIYXOBBIM aHANM3aTOPAMH YEJIOBEKA,;

O TICUXOJIOTHYECKUI — OTpakaeT KOHBEPIeHTHBIC U TMBEPTeHTHBIC NHTEIUICKTyaIIbHBIC
CMoCcOOHOCTH, 00Yy4aeMOCTh U KOTHUTUBHBIE CTUIIN CyOBbEeKTa O0yUeHUS;

O JIMHIBUCTHYECKHMH — €CTECTBEHHO-S3bIKOBBIE aCIIEKThI BUPTYAJIbHON KOMMYHHUKAIIUH
(YpOBeHb BIIaJICHUS SI3bIKOM H3JI0KEHHUS U HAOOPOM 3JI€MEHTOB HHTepdeiica);

e KM cpencrtBa 00yueHHs aKKyMyJIHPYET MapaMeTphl XapaKTepu3yoomme Habop
TEXHUYECKUX XAPAKTEPUCTHUK CpeJICTBA OOyUYEHHUs BIUSIOMIMX HA OTOOpakeHue
MOCJIEIOBATEIbHOCTH MH(POPMAIMOHHBIX (PParMEHTOB OTPAKAIOIIUX COJEPIKaHUE
npeaMeTa U3yueHHs pa3HbIM ciocoOoM U tuddepeHurpyercs Ha psiji HOPTPETOB;

O  (U3NOJIOrHMYECKUN — XapaKTepU3yeT OCOOCHHOCTH BU3YaJIbHON perpe3eHTal|H:
napaMeTpbl poHa, mpudTa ¥ IBETOBBIE CXEMBl OTOOpPaKeHHUS KOHTEHTA,

O TMCHXOJIOTHYECKUM — crnocol penpezeHTannd OB KOHTUHTEHTY 00y4aeMbIX !
BUJ oToOpaxaemMoil nuHGoOpMaLUU, CTUIb U CKOPOCTh MpeJCTaBICHUS
MOCJIEA0BATENbHOCTH HH(OPMALMOHHBIX ()PArMEHTOB aJITOPUTMOM IIPOTPAMMBI;

O JIMHTBUCTUYECKHUI — OTpaXaeT s3bIKOBbIC acniekThl koMmMyHuKaru B UOC AJ1O.
[Tapamerpst KM otpakaroT Hanbosee BOXKHBIE aCTIeKThI MH(OPMAITMOHHOTO B3aUMOICHCTBUS
cyobekToB 00ydenus u cpeactB ooyuenust B MIOC AJIO, no3BoisieT KaueCTBEHHO OOBSCHUTH

OpPUYUHBl 3aTPYAHEHUHN B nmponecce oOpMHUpPOBaHUSA 3HAHUN 00OydaeMBbIX.
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CornacoBaHHOCTh TeHepauuu MHpopManuoHHbIX Bo3aeicTBuil 1 MOJICO
JOCTUTAaETCAd MNOCPEACTBOM OJHOBpPpEMEHHOTO ucnonab3oBanus B UOC
KM cy0OnekTa o0yuenus 1 KM cpencra o0ydenus pacroiioxkeHHbIX B BIIKM cucremsr AJ1O.

KM cyObekTa oO0ydeHus TexHojgorudecku npumenuma B koutype MOC A0,
€CII CpejICTBa 00yUYeHHs CIIOCOOHBI T€HEPUPOBATh MH(DOPMAITMOHHO-00pa30oBaTEIbLHbIC
BO3JICHCTBUS corjacoBaHHO ¢ nmapamerpamu KM cpeacTBa oOydeHHs, UTO TOCTUTAETCS
MOCPEJICTBOM IIPOLIeCcCcopa aIaliTUBHON pernpe3eHTalui HHHOPMAIIMOHHBIX (PparMeHToB.

Metonuka ucciaegopanus napamerpos KM cyObekTa 00ydeHus mO3BOJISIET
peanu3oBaTh Npouenypy uccienoBanus napamerpoB KM cyObvekta oOydeHu
NOCPEACTBOM HMCIOJNB30BaHUA NpHUKIangHoro JIM onmepupyromero Ha OCHOBE
Habopa crenuanbHbBIX METOJOB U3 psAla MPUKIATHBIX 00JacTel, MO3BOISIFOIINX MOIYYUTh
JIOCTOBEPHBIEC allOCTEPUOPHBIEC JaHHBIE U HAYYHO OOOCHOBATH BBISIBJICHHBIE 3aBUCUMOCTH:
YacTHas (PUBHOIIOTHSI CEHCOPHBIX CUCTEM, KOTHUTHBHAS TICXOJIOTVST M TIPHKIIATHAST TMHTBUCTHKA.

Meronuka uccienoBanus napametrpoB KM cpenctsa oOydeHus periaMeHTHPYET
noclieJoBaTeNbHOCTh HcclieqoBaHus napamerpoB KM cpeactBa oOyueHus,
KOTOPBIE 33/1at0TCs 10 pe3yJIbTaTaM aHaIN3a TEXHUYECKUX BO3MOKHOCTEN aBTOMAaTU3UPOBAHHBIX
CpelicTB 00yUeHUs U MOAUPUIIMPYIOTCS MapaUIeIbHO KU3ZHEHHOMY IIUKITY OMPEeTICHHON
TIPOTPAMMHO PeaT3AI AN CPETICTBA 00yHeHsI (B YacTHOCTH, DY), BhicTyraroriero komrioreHrom MOC AJIO.
Jlnsg kaxaoro onpeaeleHHOTo cpeacTBa o0yueHus co3naercsa oraenbHas KM
U XapaKTepHU3yeT ONMpeJeIeHHbIH HAOOp €ro TeXHUYECKUX XapaKTEePUCTHK.

Jns peanuzanuu KoHTypa agantanuu Ha ocHoBe BIIKM Heobxonumo npoBectu
MOJIEPHHU3ALIMIO IPOTPAMMHOMN pPean3aliiid COOTBETCTBYIOLIETO CPEACTBA OOYUEHHS C LIENBIO
pea3alMy Npe/ICTaBICHHBIX paHee MPUHIMIIOB (DYHKIIMOHUPOBAHUS PA3IMYHBIX KOMIIOHEHTOB,
oOecneynBaIIUX BBHIMTOJHEHUE ONpeaesieHHbIX 3ajau cyobrekTtoB MOC AJIO.

[Tockonbky TKM BbICTymaeT yHUBEPCAIBLHOM MO0 OTHOIICHUIO K OOBEKTY UCCIECIOBAHUS
(MOXeT MPUMEHATHCSA HE TOJBKO Iisi cucremHoro ananu3za MOC AJ1O)
U SBJISIETCS. UTEPATUBHBIM IIUKJIOM, BKJIFOYAIOIIMM 3aMKHYTYIO I1OCJIEI0BATEILHOCTh 3TaOB!

e Ha dTanax WIeHTU(UKAIUY, KOHLENTYaIU3alluid U CTPYKTYPUPOBAHUS — JOMYCTUMO
M3MEHEHHE MCXOJHBIX 3aj7ia4, TPeOOBaHUI U OrpaHUYEHUM, YTO 00yCIaBIUBAET
HEO0O0XOIMMOCTh YTOUHEHHS TAPaMETPOB OTPAXKAIOIIMX COCTOSIHHIE U CBOMCTBA OOBEKTA;

e Ha dTanax (popManuzanum, CTpPyKTYPHOTO aHajK3a ¥ MapaMeTpUIecKOro aHalu3a —
BO3MOXHO M3MEHEHHe crocoba mpenctaBieHnss KM mocpeacTBoM HCHoOIb30BaHUS
bpeiiMOBON MOJEIU MPEACTABICHUS JaHHBIX, CECMAHTHYECKOUN CETH,
rpada codeTaroniero TEOpUI0 MHOKECTB U MHOTOYPOBHEBOM CTPYKTYPHOU CXEMBI,
TIPY ATOM JIOMyCTUMA MOAU(HKAIUS TIEPBOTO U (FJIH) BTOPOTO YPOBHSI CTPYKTYphl KM;

® Ha dTanax peaju3aliy U MOJIETMPOBAHUS — BBISIBIICHUE HECOOTBETCTBUM U 3aTPyAHEHUI
npu unrerpaunun KM, pemienune npo6iem u3MepeHus U yuyeTa napaMeTpoB;
® Ha dTanax aHaJlM3a U NPeAMETHON UHTEPIpPETAIH — BbISBJICHHE 3aKOHOMEPHOCTEM
¥ HEOJHOPOJHOCTEH, a TaK)Ke HayuyHOe 000CHOBAHHE MOJIYYEHHBIX PE3YJIbTATOB,;

® Ha dTame CUHTE3a HOBBIX 3HAHUU — ,Z[O6aBJIeHI/Ie HOBBIX HAYYHBIX ACIICKTOB.
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[Tpu pazpabdorke KM cyObekTa 00yueHrs HeOOXOAMMO YUUTHIBATh Psi TpeOOBaHUI
Y OTPAHUYEHUH, MO3BOJISIOIINX MOBBICUTh YPOBEHb €€ aJI€KBATHOCTHU, a TAKXe
BIIOCJIEICTBUM 1MOA00PATh METO/ABI UCCIIEIOBAHUS €€ apaMeTPOB JUIS MOBBIIICHUS
JIOCTOBEPHOCTH M TOYHOCTH allOCTEPUOPHBIX JAHHBIX MOy4aeMbIX B XOJI€ AMArHOCTHKH (puc. 5.1).

Xapakrep CreneHb MOTHBALIUU

OCHOBHBIE CBOMCTBAa BHUMAaHUI

ObyuaemMocThb

Tun HepBHOU CHUCTEMBI Tun TemnepaMmenTa

MueMoHMKa 1 MBIIIICHHE

Tlo3naBaTenbHBIN CTHIIE

HHTGJ’IJ’IGKTY&J'H:HBIC CIIOCOOHOCTH

ypOBGHB KpEaTuBHOCTH

I[Ipu pa3zpaboTke MU BHEJIAPEHUHU TEXHOJIOTHUHU
VHTUBHTYJTA3UPOBAHHOTO 00yYEHHsI HEOOXOIMMO YUUTHIBAT
WHJIUBUTyaJIbHbIE OCOOEHHOCTH JINUHOCTU CyObeKTa 00yUeHHUs

[Tpu pa3paboTke CTPYKTYphl KOTHUTHBHOM MOJICNI HEOOXOIUMO YUUTHIBATh
psn cnenuduueckux TpeOoBaHUM

i%

PeseBanTHOCTD

AIEKBaTHOCTEH

CoCTOATENBLHOCTD

/ NOC nomxHa yuuThIBaTh
TOJILKO T€ WHAWBUAYAJIbHBIE
0COOCHHOCTHU CYyOBEKTa,
KOTOpBIE CYLIECTBEHHBI
JUTSL JOCTHKECHUS] HAMEUEHHBIX

kueneﬁ mporiecca 00y4eHus

NOC pomxua OGGCHC‘II/IBaTB\

COOTBETCTBUE MOJIEN CYOBEKTa
€€ OPUTHHAITY, UCKITIOUHTEILHO
Ba)XKHO pa3JieieHue
YCTONYUBBIX H CUTYaTHBHBIX

YHTUBUTYATHHBIX OCO6eHHOCTeI71/

NOC momxua HO,Z[,Z[Cp)KI/IBaTL\
KBa3uIMHAMHYECKOE
OOHOBIICHHE MOJIENTH CyObeKTa
3a CUET CUCTEMATHYECKOTO
OOHOBJIEHHUS ¥ HAKOIUJICHHMS

JIaHHBIX O €T0 COCTOSIHUH /

CuHTe3 cucTeMbl aBTOMAaTU3UPOBAHHOTO O0YUYEHHsI CO CBOMCTBAMU aJlaliTallud Ha OCHOBE
0J10Ka MapaMeTpUIECKUX KOTHUTUBHBIX MOJieNiel TpeOyeT BbIpaOdOTKH KOMILIEKCHOTO M0/1X 0112

i%

Texnonorusg
KOTHUTHUBHOTO
mozenupoBanus (TKM)

Meromuka ucrionbs3oBanys TKM
U alropuT™ (POPMHUPOBAHUS
KOTHUTHBHOU MOJIEIHN

Korautususie Monenu
cyObeKTa 00yueHus

U CpecTBa 00yUeHUs

/ﬂBHﬂCTC}I yHI/IBCpcaHLHOI\/'N

M0 OTHOIICHUIO K 00BEKTY
HCCIIeIOBaHMs, IPEICTABISET
c000¥ UTEPaTUBHBIN ITUKI,
BKJIIOUYAIOIINI COBOKYITHOCTD
3TAroB 1 MO3BOJISIONIHNIA
HE TOJIBKO MOTYYHTh NIEPBUYHbIC

TIPEZICTARIICHHS, HO M OCYILIECTBUTH
CTPYKTYPHBIN aHAIIN3 /

ﬁazpa&nam,l Ty (bopMamam/h
MIOCJIEA0BATENBHOCTH
HCIIOJIB30BaHUS TEXHOJIOTUU
KOTHUTHUBHOTO MOZIETUPOBAHUS
C LEJIBIO TIOCTPOCHMS
CIPYKTYpbI KOTHUTUBHOM MOZIEIU
JUTSE 3a/1a4 aHaIHu3a

J L

@Huempnpy}or B CBOEH OCHOQ
COBOKYITHOCTBH APaMeTPOB,
xapakrepusyronux MOJICO
(KM cy6mbexta oOyueHus)
Y TEXHUYECKHE BOZMOXXHOCTH
CpENCTB OOYUYCHUS, HA OCHOBE
KOTOPBIX PeaTH3YeTCsl TeHeparyst

HMH(pOPMAIIOHHO-
o6pa3oBaTenbHON CDGZ[LI/

@®?W%}§40mmmp

Pucynoxk 5.1. OcHoBHBIE TpeOOBaHUS K CTPYKTYpPE KOTHUTUBHON MOZETH
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[Ipobnemaruka vcciaeqoBaHus Mpouecca HHPOPMALMOHHOTO B3aUMOJIEHCTBUSL MEKIY

cyobekTamu o0ydeHus u cpeacrsamu ooydenusi B MOC AJIO opueHTHpYET Ha pacCMOTPEHHE
nporiecca (popMUPOBaHHSI 3HAHUI KaK TEXHOJOTMUYECKOTO MPOIIECCa B Pa3IMUHBIX PaKypcax:

1. ®usnonornueckue Gakropsl (mapaMeTpsl) (MCHXOPU3UOTOTHUS aHATU3ATOPOB):

HaJIMYKMe aHOMAJTU CEHCOPHOTO BOCTIPUATHSL MH(DOPMALMY 3pUTEIBHBIM aHATU3aTOPOM
y OJIHOTO M3 CyOBEKTOB JIMAJ0Ta €CTECTBEHHOI'0 MPOUCXOXKICHUS (UET0BEK):
aHoManuu pedppakiuu MY4YKOB CBEeTa B MPOBOASIIIEH cpeae riasa,
aHOMAaJIUM BOCTHPHUSITUS NMPOCTPAHCTBA OOYCIOBJIECHHBIE CMEUIEHUEM
HOPMAaJbHOTO MOJOXEHUS GOKYyCa CXOXJIEHUS My4YKOB CBETa
OTHOCUTEIILHO TTOBEPXHOCTH CETUYATKU T1a3a (MUOTHUS U TUIEPMETPOTIHSA),
AHOMAJHUHU IIBETOBOTO 3pCHUS OOYCIOBICHHBIC YACTHYHOU
(aHOMaJdbHAsA TPUXPOMATHUS HUJU HE3HAUYHUTEIbHAS TUXPOMATHS,
IPU KOTOPBIX BO3MOIXKHO IMPUMEHEHHE CXEM I[BETOBOW KOMIICHCAIIMH)
WY TIOJTHOM TMCYHKIIMEH OHOTO M3 KOMIIOHEHTOM KOJIOOYKOBOTO ariapara CeTYaTKy 1i1aza
(AuxpoMaTus: NPOTAHOMNUSA, NEUTEpaHONUS U TPUTAHOMNUS,
IPU KOTOPBIX MPUMEHSIETCS CXeMa 3aMelIeHHUs ONPEEICHHOTO I[BETA);
HAJIMYME aHOMAJIUI CEHCOPHOTO BOCTIPUATHS UH(POPMALIMHU CITYXOBBIM aHAITU3aTOPOM
y OJIHOTO M3 CyOBEKTOB JIMAJIOTa €CTECTBEHHOT'O MPOUCXOXKICHUS (UETOBEK):
AaHOMaJIMM BHYTPEHHETO, CPEJTHETO U HAPYXHOTO yXa HJIM €ro PaKOBUHBI
CYUIECTBEHHO MCKa)karonnue adCONIOTHYIO CIYXOBYIO HyBCTBUTEIbHOCTH
(MUHUMAaJAbHYIO CHJIY 3BYKOBOW BOJHBI PETHCTPHUPYEMYIO YXOM),
MOPOTH YYBCTBUTEJIHLHOCTH HA Pa3JUYHBIX YaCTOTaX 3BYKOBOUH BOJIHBI
NPH pa3iIMYHBIX YPOBHSIX TPOMKOCTH U TEMOpa 3ByKOBOTO TIOTOKA (3BYKOBOT'O JIABJICHMSA);

3aHW)KEHHbIE TEXHUYECKUE XapaKTePUCTUKHU CPEACTB cOOopa U perucTpaiuu
uHbopMaluu nmepegaBaeMoOld B BUJE BUJIEO-TOTOKAa JAaHHBIX:
radbapuTHBE pa3Mepbh CHUXAKWIMMUE MOOUIBHOCTH ;
BBICOKOE DHEPromoTpedIeHUEe CHHXAONEEe aBTOHOMHOCTH;
HEOOXOMMOCTb TIOKITFOUCHISI K KAaHATY TIEpPE/Iady TAHHBIX B OMPETIENICHHON (DM3UYECKOU Cperie
(paamo4acTOTHBIN HIMPOKOBEIIATEIBHBIN: CITyTHUKOBBIM, COTOBBIN; MTPOBOJIHOM
KOAKCHAITbHBIN KaOellb, BUTAS T1apa; ONTHICCKUI: MH(PAKPACHBIIA, OITOBOJIOKOHHBIN);
HU3Kasl pa3peliaronias cnocoOHOCTb, ITyOUHA LBETAa U YaCTOTa IUCKPETU3ALU U
BUJICO-KaMephl ITPU PETUCTPAIMK CTATUYSCKOTO U JUHAMHUYECKOTO U300pasKCHU S
i Web-kamepsl T03BOJISIFOIIEH peann30BaTh qUajor B riiobdansHoi cetu “Internet”;
OrpaHHueHHBIA HAOOp (DYHKIMI B TIPOrpaMMHOM OOCCTICUSHHH [T peai3aliii 00pabOTKI
JIMHAMUYECKUX N300payKEHHI MOCPEICTBOM TEXHOJIOTUI HETMHEHHOTO BU/ICO-MOHTAXA;

TEXHHYECKHE mapaMeTphl cpeAcTB cOopa, HAKOMJIEHUS U Nepeaadu
MHPOpPMANUHU NPEACTABIASKMEN COO0ON ayaumo-mTaHHBIC:
HU3Kasl YyBCTBUTEJIBHOCTh MUKPO(OHOB, TATYMKOB U TOJIOBOK JIJIsi CHATHSI 3BYKa,
HU3Kas YacToOTa JUCKpPETHU3AalNHUHU 3BYKOBOTO MOTOKA,
Yy3KUH YaCTOTHB U JAUMAaNMa30H CTAaHJAAPTHB X TUHAMHUKOB
U HEKOPPEKTHOE PacCHOJIOKCHUE PJIEMECHTOB aKyCTHUYCCKUX CHCTEM
(ctepeodonnueckux 2.1, kBaapopoHUIECKHX: CTaHAaPTHBIX 4.1 U pacimupeHHbIX 8.1).
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2. llcuxomoruueckue GpakTopsl (mapaMeTpsl) (KOTHUTHUBHAS TMCHUXOJOTHSA):

Bapuanus 3HAYCHUH MMoKa3aTeseld B BHIOOPKAX JaHHBIX XapaKTCPU3YIOIIUX
KOHBEPI€HTHBIC M IMBEPTEHTHbIC MHTEIUICKTYaIbHbIE CIIOCOOHOCTH CYOBEKTOB JUasIora:
pasznuums B MPEAPACIOIOKEHHOCTSIX BOCTIPHUITUS HHPOPMAIIUUA PA3HOTO THUIIA
(TexcT, Tabnuia, CTAaTUYECKOE U JUHAMUUYECKoe rpadudeckoe u3o0paxkeHmne
PEACTAaBICHHOE TOCPEACTBOM ILTOCKOW MIIM 00bEMHOM IrpaduuecKoil CXEMBbI),
a Tak)Xe MOTCHIMAJbHAs BO3MOXHOCTh UCIOJb30BaHUS ayJAHO-IIOTOKA
KaK OCHOBHOTO (0€3 BKIIOUYECHUSI BU3YaJbHOTO KaHaja) U KaK COMPOBOXKICHUS
(mapasuienbHO Oe3 pa3esieHHst BO BpeMEH! HITH TOCIIEIOBATEIBHO C pa3/Ie/IeHHEM BO BpEMEHN);
NpeapacnooOKEHHOCTh 00yd4aeMOT0 K HMIJIMIUTHON 00ydaeMOCTH:
B OJTHOM CJIy4ae ajrOpUTM B OCHOBE aBTOMAaTH3MPOBAHHOTO CPENICTBA OOyUYCHU S
peamyeT ObICTPOe OTOOPaKEHUE TTOCIICIOBATETEHOCTH MH(POPMAITMOHHBIX (PparMeHTOB
(XapakTepHO Ui METOJIOB MCUXOJOTUYECKON KOPPEKIIUU U PA3BUTHS);
B [PYT'OM cllydae 00ydaeMblil paboTaeT caMOCTOSTEIBHO M IPH 3TOM aJITOPUTM
oOydJaromuied mMporpaMMBbl peain3yeT MOHUTOPHUHT MOCJIEA0BATEIbHOCTH
BBITIOJTHSIEMBIX JCHCTBUI U aHAIU3 UX KOPPEKTHOCTH, OTOOpaXKaeT MOCKa3KH;
Haju4ue y 00y4aeMoro SKCIUIMIUTHON 00y4aeMOCTH 00yCIaBIMBAeT BO3MOKHOCTh
NMJIAaHOMEPHOTO MOCTENEHHOTO GOPMUPOBAHUS 3HAHHK 00ydyaeMor o
10 3apaHee ChOPMUPOBAHHOI MPOrpaMMe C HapaIIEHUEM YPOBHS CIIOKHOCTH MU3TIOKEHHS
coziepyKaHusl TIpeIMeTa M3yUeHHs (TIMCIUITIMHBI) TIOCPEICTBOM CpeicTBa 00ydeHwus (DY),
KOTHUTUBHBIC CTHJIM ONPEACISIOT COBOKYITHOCTh OUITOJIIPHBIX CBOWCTB JIMYHOCTH
c(hOPMHUPOBAHHBIX B pAHHEM OHTOTCHE3€ W BIHUSIONIUX HAa HHIWUBHIYIbHBIC
croco0bl 00pabOTKHM HENMPEPHIBHO MOCTyNal0Ie nHpopMaIuu pa3Horo BUaA.

3. JluarBuctudeckue GakTophl (mapaMeTphl) (IpUKIagHass TUHTBUCTHKA):

THIB CYOBEKTOB — MO UX MPOUCXOKJICHUI BBHIJCISIIOT YEeJIOBEKaA
(HOCHTENb PEIKKX 3HAHUI M MX TIOTPEOUTENb) FUTH aBTOMATH3UPOBAHHOE CPEJICTBO OOYUECHHUS
(cucTeMa ocHOBaHHAs Ha 3HAHUSX) 0OECICYMBAIOIIEE MOJICITMPOBAHUE JHAIOTA;

Ha3HAuYCHHE Jquajora — Ha0op 1enel, 3a1ad, QyHKIuH 1 pe3yIbTaToB JUAJIO0Ta;

YCJIOBUS U OTPAaHUYCHHUS JHAJIOTa — CTpaTerndecKkas M MpaKTH4YecKas 1elb
KaXJI0T0 CyOBEKTa IHAJIOTa; TeMa Juajiora (MOHO-TEMAaTHKa U TIOJIM-TEMATHKA);
KOMNO3MUMA KOMMYHUKATUBHBIX IMIaroB MU OpraHU3amus Auanora
(cxema arora v IMHAMHKA OOITICHYIS ), PEYEBO CTHITh U CTEIEHb MCKYCCTBEHHOCTH JIUATIONa,

cpena nuaynora — TPaJAUIIMOHHAS WX aBTOMATU3HPOBAHHAS, TOJICPKUBAIOIIINE
BO3MOXHOCTh CHMIIJIEKCHOTO HJIM NYIMJIEKCHOTO 0OMeHa HHpopManuei,
0COOCHHOCTH JTMAJIOTa — CBOMCTBA, BHJI HCTIOB3YeMOI HH(OPMAITIH 1 CTTOCO0 €€ Tiepeiaun
(ectecTBeHHAsI peyb U MMCHMO WM BUPTyalbHas KOH(EPEHIUS U AJIEKTPOHHOE TIHCHMO),
00beM nHpOpMAITUH TIepeaaBaeMoi MeXKIy CyObeKTaMu (BUPTYaJIbHOTO) INAJIOT;
XapaKTEPUCTUKU CYOBEKTOB qUAOTa — CONMHUAJbHBIEC OTHOMICHUS,
HAKOIUJICHHBIN ONBIT B3aUMOJICHCTBUS C COOECETHUKOM (4eoBeKOM U DBM),
CTETIEHb MO3HABATEIFHOM aKTWBHOCTH, XPOHOJIOTWYECKHM TIEPUO/T K MIHTEPBATT TEUCHUS MO A.
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5.1. Cmpykmypa KkoecHUmueHou modesniu cyb6bekma oby4yeHus

KM cyb6bekta o0yueHHs pazpaboraHa mocpeJacTBOM HcHob30BaHus TKM:

KM cyOnekTa o0yueHrs HEMOCPEACTBEHHO BHICTYIAET MH(DOPMAITMOHHON OCHOBOM
s nposeneHust cucremHoro ananusza MOC Ha ctopoHe cyObekTa 00ydyeHHs
MO3BOJISIIOMIET0 BHIABUTH (AKTOPHI BIUAIOMUE HA PE3YyJIbTAaTUBHOCTH
TEXHOJIOTHYECKOr0 mpoliecca GOpMUPOBAHUS 3HAHUI KOHTUHIEHTa 00y4YaeMBbIX,
obecnieyuThb MoBbllIeHHE 3PHEKTUBHOCTH UHPOPMAIMOHHOTO B3aUMOICHCTBU S
MEKITy CyOBEKTAMH U CPEZICTBAMU OOYUEHHSL, YCOBEPIIICHCTBOBATH ATTTOPUTMIUECKOE 00SCTICUCHHE
¥ TIPOTPAMMHYI0 PEaH3alfi0 Pa3INIHbIX KOMIIOHEHTOB B 0CHOBE cucTembl AJ[O);
npu co3nanuu cTpykTypsl KM cyObpekTa 0OyueHus B €€ OCHOBY BBEJEHBI
Tpu nopTpera (GU3NOTOTHYECKHI, ICUXOTOTUYCSCKHI U JTUHTBUCTUYCCKHH)
U COOTBETCTBEHHO MCIOJBH30BAaHBI TPU PAa3JIMYHBIE HAaydYHBIE 00IaCcTH
(busmonorus aHATM3aTOPOB, KOTHUTHUBHAS TICUXOJIOTHSI U TIPUKIIaIHAS TMHTBUCTHKA)
TIO3BOJISTFOLIME CPOPMHUPOBATH U (PE)KOHCTPYHPOBATH PeriepTyap MapameTpoB BXosiimx B KM,
ATAKKE 000CHOBATH CTATHCTHHECKHE 3ABHICHMOCTH H 3AKOHOMEPHOCTH Bb BIRTICHHb I BATIOCTEPHIOPHB IX JIAHHBIX;
nporecc (pe)KOHCTpyHpoBaHus CTpyKTypsl KM pernameHTupyeTcs 1 KOHTPOIUpYyeTcs
anroputmMoM GopmupoBanus cTpykTypsl KM (puc. 4.8), koTopslii
npeaycMaTpuBaeT BOZMOXKHOCTD npezacTaBieHuss KM nocpencTBoOM HCIob30BaHus
OJHOHW M3 TPaIUIIMOHHBIX MOJEJIeH MpeJACTaBICHUS AEKIapaTHBHBIX JaHHBIX
(ppeiimoBast mogens — puc. 4.5 unu cemMaHTU4YecKas ceTh — puc. 4.6),
700 OTHOTO U3 MPEYIOKEHHBIX MHHOBAIMOHHBIX CIIOCO00B TpeicTaBlIeHus CTpyKTypsl KM
(rpac coueTaroI i TEOPHEFO MHOKECTB— PHC. 4.3 WM MHOTOYPOBHEBASI CIPYKTYPHasI cxeMa—pric. 44);
TIOCTAHOBKA U MTPOBECHNE CEPUH IKCTICPUMEHTATHHBIX HCCIICIOBAHNI HAIPABICHHBIX
Ha JJMarHOCTUKY HOMHUHAJIBHBIX 3HaUeHUI napameTpoB KM cyObekTa 00yueHus
perylaMeHTUPYETCS METOIMKOM HccrieioBanyst apamerpoB KM cyOnexra 00yuers (pric. 4.9)
U peanu3yeTcsl NOCpeCTBOM MCIOJb30BaHUs Npukiagnoro JAM Bxoasuiero
B KOMIUJIEKC MPOTPaMM IS aBTOMAaTU3allUU 3aaa4 uccienoBanus (puc. 6.1),
AP0 KOTOPOTO BKJIOYAaeT HAOOp alropuTMOB U nporuenyp, a bl cogepxur
NpeBapUTEIHHO CTPYKTYPHUPOBAHHBIE JaHHBIE METOJIMK MCCIIEIOBAHMUS TAPAMETPOB.

KM cy0ObekTa 00ydeHus BBICTYyHAeT pernepTyapoM napaMeTpoB, SIIETIOHUPOBAHHBIM

Ha COBOKYITHOCTh OpTPeTOB ( /7P;) ((pr3HONIOriuecK id, IICUXOIOTHIECKHI 1 JIMHTBUCTUYCCKHI)

U cTpaTHQUIMPOBAHHBIM Ha PsIJT MaTeMaTUYECCKUX MHOXecTB (J, K, L, M):

MHOKE€CTBO BUJ0B CBOHCTB (BC;) U MHOXECTBO dJ€MEHTapHEIX cBolicTB (C,),

MHO>KECTBO BEKTOPOB MapameTpoB ( BI1;) U MHOXECTBO dJIEeMEHTapHBIX rapameTpos (17,,),

1o3BoJisieT BeIIBUTH psijl cyiiecTBeHHbIX MTOJICO, a Takxke obecrieunTh HAydHOE OOOCHOBAHKE

AIIOCTCPUOPHBIX NAHHBIX W BBISBJIICHHBIX HA UX OCHOBC 3aBUCUMOCTEH U SaKOHOMepHOCTeﬁ:

NEePBUYHOTO BOCIPUITHA nHPpopManuu (MCUXoOU3MOTOTHS BOCTIPUATHA);
00pabOTKM HAa YPOBHE NMCUXUUYECKOTO KOHCTPYKTA (KOTHUTUBHAS MICUXOJIOTHS);

MOHUMaHHMS COoZiepKaHusI MH(POPMALIMOHHBIX (PparMeHTOB (MPHUKJIaIHAS TUHIBUCTHKA).
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[Tonyuennas ctpykrypa KM cyOnekTa oOyueHus mpeacTaBieHa Ha puc. 5.2 u 5.3.

DU3NOIOrNYECKUN aCIIEKT JIMHTBUCTUYECKUN aCIIEKT IIcuxomoruueckuii acneKkT

YacTHas ¢puzHoIorus [Mpuxknagnas Korantusnas
aHAJIN3aTOPOB JIMHTBUCTHKA MICUXOJIOT U

KoruutusHast Mozienb cyObekTa 00ydeHHsl XapakTepu3yeT HHIAUBUAYaTbHbIE OCOOCHHOCTH BOCTIPHSTHS,
00pabOTKU ¥ MOHUMaHUsI HH)OPMAITMOHHBIX ()PArMEHTOB, TCHEPUPYEMBIX 00pa30BaTEILHBIMU CPEJICTBAMHU
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DneMeHTH penepryapa napameTpoB KM cyObekTa 00yueHust umeroT uuaexc 1.

1. ®usnonornyeckue napamerpsl (7P, ) OTpakaroT ceHcopHoe Boctpusitie ( BC, ) nndopmarmn

3purestbHOl (C; ) ¥ cyxoBoii (C, ) CEHCOPHBIMK CHCTEMAMH (aHATH3ATOPaMHK) CYOHEKTa 00y UEHHST:

anoMau pedpaxiyu rasa ( BI1,) 00ycIoBIEHbI HEOCPEICTBEHHO MATONOTUSAMH I71a3a

KaK OHMOJIOrHYECKOro KOHCTPYKTA, 4TO IIPUBOAUT K ITOABJICHHIO HCO,Z[HOPO,Z[HOCTeﬁ

B IMPOBOJISILIEH CpEJIe T1a3a KaK ONTUYECKOro MprUOopa MpH MPOXOXKICHUH ITyYKOB CBETA;

O

acrurmarusM ( [1;) — aHoMasusl I71a3a Kak ONTUYECKOro MprOopa, 00yCIOBICHHAS

CYIIECTBEHHBIM OTKJIOHCHHEM €CTECTBCHHOM HEPaBHOMEPHOCTH KO3 HUIMeHTa
npeJoOMJICHHSI CBETOBOT'O My4Ka B MPOBOSIICH cpelie Tiia3a yejloBeka
KaK OMOJIOTMUECKOTr0 KOHCTPYKTA, IPHBOJISINIAS K CHIDKCHHIO YCTKOCTH BOCTIPHSTHS;

MUOIHS. M OJU30PYKOCTE ( 17, ) — 00yCII0BIEHa HETOYHOCTEIO TTIO3UIMOHUPOBAHUS
CBETOBBIX IIYYKOB Ha YyBCTBHTEJIbHYIO IIOBEPXHOCTb IJ1a3a M PACIIOIOKECHUEM
(boKyca CXOKICHHUS CBETOBBIX IMMyYKOB UCXOAIINX OT HAOII01aeMbIX 00HEKTOB
J10 CETUYATKHU TJa3a HaXOIsAMIErocs B pacciabICeHHOM COCTOSHHH;

TUIIEPMETPOIIUS WK AajbHO30PKOCTh (/15) — aHOMANIUs IPOBOISAIIEH CPEIbI

rjia3a 4CJIOBCKaA, CTCIICHb BBIPAXKCHHOCTHU KOTOpOﬁ 06YCJ'IOBJ'IeHa HETOYHOCTBHIO
npocuupoBaHuA CBCTOBBIX IMYYKOB HCXOAAMNX OT MPEAMCTOB, KOTOPEIC
Ha6JIIOI[aIOTC}I BOJIH3U BCJICACTBUC PACITIOJIOKCHUA q)OKy'CHOFO pPacCTOosAHUA
3d TOBCPXHOCTBIO CCTYATKU I'JIa3a HAXOAAIICTOCH B paCCHa6JICHHOM COCTOSIHUH,

AHOMAJIMU BOCTIPHATHS POCTpaHcTBa T1a3oM ( BIT; ) 00yCIIOBIIEHbI HEMOCPEICTBEHHO

HEBO3MOXXHOCTHIO OJTHO3HAYHO UACHTU(PUIIUNPOBATH IpaduuecKkoe n300pakeHne

Ha6n10z[aeM0ro npeaMeTa BCJICACTBHE CHMXKXCHUA YCTKOCTH €r0 BOCHPHATHA,

O

ocrpora 3penus (II;) — moTeHNUalbHAas CIOCOOHOCThL Iia3a

KaK ONTHUYECKOTro mpubopa perucTpUupoBaTh B3aMMHOE
pPacnoNoOXEeHUE ABYX CBETSIMUXCSH TOYEK PacHOIOXEHHBIX
IPYr OTHOCUTEJIBbHO Apyra Ha paccTOAHUU | yraoBOil MUHYTHI;

none 3penus (1;) — HIOHUMAIOT CBOWCTBO 3pUTENBHON CEHCOPHOM CUCTEMBI,

XapaKkTepu3yoiee CoCOOHOCTh MPSMO CMOTPSIIETO TJia3a perucTpUpoOBaTh
pacmoyio)KeHUEe COOTBETCTBECHHO YEePHO-0€I0 (axpoMaTHYECKOE)
WU IIBETOBOMW (XpOoMaTHUYE€CKOE€) MUIIEHU B MPOCTPAHCTBE
OCHOBHB X (BEpPTHKAJAbHB W M TOPHU3OHTAJTbHBIH)
U JIOTMOJIHUTEJbHBIX (MHOXECTBO JHUATOHAJbHBIX) MEPUJUAHOB;

oreHka paccrostuus ( I1;) — cnocoOHOCTD TIEPBOrO I BTOPOTO (MOHOKYJISPHO)

WIH JIBYX TJIa3 OJJHOBPEMEHHO (OMHOKYJISIPHO) MAECHTU(DUIUPOBATh PACCTOSTHHE
10 HablogaeMoro o0beKTa, H300pakeHue KOTOPOTO MPOCIHUPYETCs
COOTBETCTBEHHO Ha MEPBYIO0 WJIM BTOPYIO MU cpa3y o0e MOBEPXHOCTH
CETYATKH 3PUTEITEHON CEHCOPHON CHCTEMBI OPTaHIIECKOM OCOOH, B YaCTHOCTH YEJIOBEKA
(CTEpEOCKOMUYECKOEC 3pCHUE UJIHU 3pCHUE OOOMMH Tiia3aMu);
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e AHOMAJIMU LBETOBOIO 3peHus riasa ( BIl;) HENOCPEACTBEHHO 00YCIOBIEHDI

YaCTUYHOUN WM MOJIHOM nucyHKIuen (quctpodueil) koinboyKoBOro amnmapara
CeTYATKHU Tyia3a dyenoBeka (poTommyeckoe UIU JHEBHOE 3pPEHHE),

oaxpomasusa (II;) — aHOMANTHUSA 3PHUTENbHOIMH

CEHCOpPHOMWU CHUCTEMB, NPOSABISLIIMMAasc s
B OTCYTCTBUU NMOTCHIMAJbHONH BO3MOXHOCTH BOCHPHUATHS
BCEX XPOMATHYCCKHX OTTEHKOB TPEX OCHOBHBIX IBETOB
COTJIACHO TPEX-KOMMNOHCHTHOW TEOPHUH IMBETHOTO 3pCHHS,
o0ycrnoBIeHHAass TUCPYHKIMECH KOTOOYKOBOro ammapara
(poTommueckoe 3peHHNE) CETUATKH Trjla3za 4eJIOBEKa;
O YacTHYHAs WIH TIOJHAS JIMXPOMATHS — AaHOMAJIHS 3PUTEITLHON CEHCOPHOW CHUCTEME,
00yCIIOBI€HHAsA HEMOCPEJACTBEHHO YAaCTHYHOMW MJIU MOJHOM
AuchPyHKIHUEH OAHOTO THIHA TAaHTIMO3HBIX KIETOK,
BBHICTYHAWIUX pEHNEeNTOpPaMU B OCHOBE CETYAaTKH riasa,
* nporanonusa (/l;) — OTCYTCTBHME YyBCTBUTEIBbHOCTH
K KpPaCHOMY IIBETYy M OTTEHKAaM KpPacHOTroO IBeTa,
BXOJSIIAM B MOJHUXPOMATUUECKUH CIEKTP GOTOHOBOTO U3JIy4YCHHS,
BMECTO KOTOPOTO CeTYaTKa TJia3a peruCTPUPYET MOJIYyTOHA CEPOTo I[BETA;

» jeiirepanonus (I7;) — BeI3BaHA MOBPEXKAECHUEM TPAKTa CETYATKM IJasa,

O6€CHC‘-II/IB3.IOH_I€FO perucrpanuio 3€JICHOIro U OTTCHKOB 3€JICHOI'O IIBCTOB,

» rpuranonus ( I1,,) — HEBO3MOXKHOCTH BOCIIPHUSTHS KOJOOYKOBBIM aIaparom

CeTYaTKH Ija3a (puojIeTOBOTO U CUHEIro I[BETOB, & TAK)KE UX OTTEHKOB;

e HapymeHHus QyHKIUH HapyKHOTO, CPEJAHEr0 M BHYTpeHHeTo yxa ( BIl})
00yCIIOBJIEHBI BPOXKJIEHHBIMU U IPHUOOPETEHHBIMU aHATOMUYECKMMH aHOMAJIUSIMU
PacIoJIOKEeHUs] KOMITIOHEHTOB YJIUTKH (BHYTPEHHETO, CPEIHETO M BHEITHETO yXa);

0 abCONMOTHAs YYBCTBUTENBLHOCTD (7}, ) — XapakTepu3yeT MUHMMAIIHOE 3HAYEHHE

YPOBHS 3BYKOBOW BOJHBI pErUCTPUPYEMOE TPAKTOM YJIUTKHU yXa,
O TOPOrW 4yBCTBUTENLHOCTH ( IT;,) — onpeelieHue Habopa Juana3oHoB 4acTor,

MMEIOUIUX HENOCPEICTBEHHO ONpPENECIECHHBIE HOMUHAJIBHBIE 3HAYECHUS
BEpXHEW M HUXKHEW IpaHUUB BOCHPHUATHUSI, HAa KOTOPBHIX
CIIlyXOBasi CEHCOpPHAas cUcTeMa 4YesioBeka (OpraHuueckoi ocodu)
CHOCOOHA PErUCTPUPOBATH ONPENECIEHHYI COBOKYINHOCTbH
KoJIeOaHUN 3BYKOBOW BOJHBl C MUHUMAJbHBIM 3HAUEHUEM YPOBHS,

O MaKCHMaJbHasi YyBCTBUTEIBHOCTD ( [1,,) — ONpeeeHre CTENEHN OTKIOHEHHS

MUHUMaJbHOTO U MAaKCUMaJbHOTO NOPOTOBBIX 3HAYEHHUN YAaCTOTHI,
B UHTEPBAJIE MEXJY KOTOPBIMH CIIyXOBasi CEHCOPHAs CHUCTEMA YeJOBEKa
obnagaer HauOONbMIEe YYBCTBUTEIbHOCTHIO HENOCPEICTBEHHO
NPY pErucTpalyu KoiaeOaHuil 3ByKOBOM BOJIHBI (3JIEKTPOMArHUTHOTO M3ITyYEeHHUs).
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2. Tlcuxosnoruueckue napamerpbl (/1P;) OTPaKAIOT UHTEIUIEKTYaIbHbIE clIocoOHOCTH ( BC),

B YaCTHOCTH KOHBEPIreHTHBIE CrIOcOOHOCTH (C;) M AUBEPreHTHBIE CriocoOHocTH (C; ),

KOrHMTHBHBIE cTiH ( Cy ) 1 00ydaeMocTh (Cy ) CyOBbeKTa 00ydeHust Iy 00paboTKe MHDOPMALIK

YPOBHEBBIE CBOMCTBa MHTE/MNEKTa (BI1;) HEMOCPEACTBEHHO XapPAKTEPUIYIOT

WHIUBUAYaJIbHYIO IPOYKTUBHOCTH JEAYKTUBHOTO MBIIUICHHUS U TOTCHIIMAIBHYIO
CITOCOOHOCTH CyOBEKTa BEIOMPATh HOPMATUBHO €AMHCTBCHHBIN BapHaHT OTBETA
CpeIH HECKOJIbKUX MPEAIOKEHHBIX, CBSI3aHBI CO CTETICHBIO (YPOBHEM) Pa3BUTHS
nuddepeHINaIbHOTO Habopa CTPYKTYPHBIX KOMIIOHEHTOB MHTEJJIEKTa
KaK TICUXOJUHAMUYECKOTO CBOMCTBA TOJIOBHOTO MO3ra 4eJOoBEeKa, KOTOPHIE
AKTUBHU3HUPYIOTCS B TIPOIECCE BHIMOJHEHUS UCTIBITYEMBIM OJIOKOB OJHOTUITHBIX
3a7aHui (CyOTECTOB) M HEMOCPEICTBEHHO U3MEPSIOTCS B BUC HaOOpa 3HauYCHHU I
K03(p(PHUIIMEHTOB pacCUYMTHIBAEMBIX B MPOLIECCE OIIEHKH KOPPEKTHOCTH BBHITIOJTHEHUS
Ka)XJIOTO 33/IaHMsI BXOJISIIETO B TECT, MO3BOJITIOT OMPEICHUTE TPEAPACION0KEHHOCTD
cyObeKkTa 00yUeHHUs TIPY BOCHPUSATUN U 00padoTKe MH(POpMAIUY ONPEeTICHHOTO BU/IA,
NPEeABABISIEMYIO Pa3IMYHBIMU CIIOCO0aMH (IUATHOCTUPYIOTCS MOCPEICTBOM
Mmeroaa AMtxayaspa P. B mokanmsarmu u aganrtaiui Boponrna A.H., «"UIT" "PAH"»);
o BepOanbHbIi UHTEILIEKT ( [1),) — 00yCI0BIIEH 3HAHKEM OOJIBILOrO KOJIMYECTBA

3HAYCHUH TIOHSATHIA U ONPEICTICHNH, a TAK)Ke CIIOCOOHOCTBIO CyObeKTa 00yUeHHSI
OTIEPUPOBATH JICKCHYCCKUMH CAMHUIIAMH M3 Pa3HBIX MPEAMETHBIX 00JIacTeu
B YCTHOM PEUM U MUCHME, OTPEICIISCTCSI TOCPENCTBOM CyOTecTa (0JI0Ka BOIPOCOB)
«Jloruueckuit oTOOp (JOMOTHEHHUE TIPEIUIOKEHHU )» U M3MEpSETCs KOAPPUITEHTOM
3HAYeHHE KOTOPOTO MHKPEMEHTUPYETCS NP MPABUIHBHOM OTBETE HCIIBITYEMOTO;

o BepOanpHOE AeayKTHuBHOE MbIuieHue ( I7..) — 00YCIOBICHO CIIOCOOHOCTHIO
15

cyOBbeKTa o0y4eHHs: K OBICTPOMY PacKpBITHIO CMBICTIa Habopa MOHATHH,
uX 00OOINEHHIO U BBISBICHUIO HECOOTBETCTBHMA 1O ONPEACICHHOMY KPHUTEPHIO,
ompenessieTcsl Ha OCHOBe cyOTecta (010ka BorpocoB) «IToMck OOIIMX MPU3HAKOBY;
0 BepOaNTbHBIE KOMOMHATOPHBIE CIIOCOOHOCTH ( /75, ) — 0OYCIIOBIEHBI CIIOCOOHOCTBIO

cyObpexkTa Oo0Oy4YeHUS HAaXOJIUTh AaHAJOTHUU U BBIABIATH
CBSI3W MEXJAY Pa3HBIMH NMOHSATHUSAMHU M UX 3HAYCHUSAMU,
KOTOPbIC UMCIOT Pa3JMYHBIM PaHT ONPEICICHHOCTH U OMPEACISTIOTCS
TIOCPEIICTBOM KCIIOIBE30BaHusI CyoTecta (O11oka BorpocoB) «I lonck BepOaTbHBIX aHATIOTHID,
O CIOCOBHOCTH K paccyxaeHuro (17;,) — 00yClIoBIeHa BO3MOKHOCTBIO BBIIEIATh

U COOTHOCUTH KJIACChl MOHATHHA U UX ONpe/esIeHUI, HaX0IuTh 0a30BbIN Kilacc,
KOTOPBII 0000I11aeT 3HAYEHHS] HECKOJIBKHX MOHSITHIA, 3HAUYEHHE KOTOPOH TUarHOCTHPYETCSI
nocpeacTBoM cyorecrta (610ka BonpocoB) «Kitaccupukamus mOHITHIY;
o aHanmuTHudeckoe Mblienue (I;;) — aKTUBU3UPYETCS NPU PELICHUH

MaTeMaTHYECKHX 33/1a9 HAIPABJICHHBIX Ha AHATN3 COJICPYKAHMS 1 BHIPAOOTKY PEIICHHSI
B BHJIC HOMHHAJILHOTO 3HAYCHHS, KOTOPOE BBICTYIIAET OTBETOM K 3ajaue,
OIpeIeIISIeTCS TOCPEICTBOM cyOTecTa (0J10Ka BOIPOCOB) «ApH(DMETHIECKIE 3a1a4m,
O MHAYKTUBHOE MbluLienue (I7;,) — aKTUBU3UPYETCS IPHU PEIIEHUH 33124
HEMOCPECTBEHHO OPUCHTUPOBAHHBIX HAa HAXOXJCHHE 3aKOHOMEPHOCTH

bopMHUpPOBAaHUS NMOCJIHEAOBATENbHOCTHU (psAga) YucCe
U OTIpeJIeNIsieTCs MOCPeICTBOM cyOTecTa (010Ka BOpocoB) «HUCTOBBIE PSIIBI»;
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O  MHEMOHHMYECKHE CTIIOCOOHOCTH ( 75, ) — 00YCIIABIMBAKOT CIIOCOOHOCTH CYOBEKTa 00y YEHH S

BOCIIPUHHUMATh OOJIBIIIOE KOJMYECTBO MHPOpMAIuu (MKOHUYECKAs MMaMsTh),
3allOMUHATH €€ (CpeIHECPOYHasi U JOITOCPOUYHAs MaMsTh) U (MIIH) STIH30AUYECKH,
au00 accolMaTUBHO BOCCTAHABJIMBAThH €€ MO MEpPEe HEOOXOTUMOCTH,
JMArHOCTUPYETCS TOCPEICTBOM cyOTecTa (0J10Ka BOMpocoB) «IMHEMOHHMKA U MTAMSIThY,
O IUIOCKOCTHOE MbIiIeHHe ( I7;,) — AKTUBU3UPYETCS IIPU BBITOIHEHUHU UCIIBLITYEMbIM

3aJIaHil OPUEHTUPOBAHHBIX HA CTPYKTYPHYIO IEKOMITO3UIIMIO U UHTETPALIUIO
pPa3pO3HEHHBIX IUIOCKUX IpauuecKrX N300paKeHUM B €UHYI0 KOMITO3UIIHIO,
u3MepseTcs MmocpeacTBoM cyoTecta (610ka BonpocoB) «Ilmockue Gpurypoi»;
o 00beMHOE MblnuieHue (I71;,) — aKTUBU3UPYETCS B IPOILIECCE PEIICHUS 3a1aHUNI
NpeanoIararimuXx NPOCTPAHCTBEHHOE (PE)KOHCTPYUPOBAHUE
O0BEMHBIX TEOMETPUUYCCKHUX M300paxeHUU (PUCYHKOB)
U HaXOXJCHUE CTCNMECHH COOTBETCTBHUSI HEMOCPEACTBEHHO
MEXAy ABYMs U Oojiee reoMeTpUUYeCKUMU purypamu (pUcCyHKaMu),
ompenensieTcs mocpeacTtBom cyobrecra (6imoka BompocoB) «KyOoukm»;
BepOaIbHas KPEaTUBHOCTh MIIM BepOajbHble TBOpYECKUe crocobnoctu (BIT,) —

MOTEHIIMaJIbHAasl CIOCOOHOCTh UCMBITYEeMOTO T'€HEPUPOBATh COBOKYITHOCTh
OPUTUHAIBbHBIX MU OTIHUYAKWIMUXCSI OT TPaAHUILHUOHHDBX
BApUAHTOB OTBETA BHICTYNAMUX 0000MAIMUMUA NOHITHUSIMHU
OIS KaXJAO0TO MPEeABbSIBICEHHOTO BepOalbHOTO CTUMYJa
MIPEICTaBIISIFOIIETO COO0M CIIOBECHYIO TpUaAy (TPOMKY CIOB) U3 Pa3HBIX 00JACTEH;
O accomMaTHBHOCTH ( I1;,) — mapameTp, HOMMHAIbLHOE 3HAYeHHE KOTOPOIo

paccUMTHIBACTCS HA OCHOBE OTHOIICHHSI OOIIET0 KOJIMYECTBA BAPUAHTOB OTBETA
BBEJICHHBIX (C(HOPMYTUPOBAHHBIX ) KOHKPETHBIM (OMPEIeTICHHBIM) UCITBITYEMbIM
K OOITIEMY KOJIMYECTBY 3a/IaHUH MPE/ICTARIICHHBIX B TAHHOW YaCTH METO/IA FICCIICIOBAHMS,
O OopuruHanbHocTh (I1,,) — mapaMeTp PaCCUUTHIBAETCS IMOCPEACTBOM

CYMMHUPOBAHMS 3HAYEHUN MHIEKCOB OPUTMHAJIBHOCTH BCEX OTBETOB
BBE/JECHHBIX UCIBITYEMBbIM MOCJEA0BATEIbHO B KaX/J0M 3aJaHUU,
TIPY 3TOM OPHTMHATBHOCT KK/IOTO BApHUaHTa OTBETa C(hOPMYIIMPOBAHHOTO HCTIHITYEMbIM
U HaXoJsILEeMCs B pe3yiabTHUpYIOIIeil BEBIOOPKE €ro BapUaHTOB OTBETA
PacCUMTBIBACTCS KaK Be/IMUMHA OOpaTHasi 4acTOTe BCTPEYAEMOCTH IJAHHOTO BapHaHTa OTBETA
B OTIPEICICHHOM 3a/I1aHUH, BXOSIIIEM B METO]T UCCIICIOBAHUA (TUATHOCTUKH);
O YHHKaImbHOCTH ( I1;;) — HOMUHAIBHOE 3HAYEHHE ITaAPaMETPa PACCUUTHIBAETCS

B BHJIC OTHOIICHVS CYMMBI YHUKAIGHBIX BAPHAHTOB OTBETOB OMPEIIENICHHOTO HCTIBITYEMOrO
(MHIIEKC OpPUTHHAIBHOCTH BapHaHTa OTBETa MPUMEPHO PaBEH CIUHUIIE)
K 00IIIeMy KOJIMYECTBY BapHAHTOB OTBETa CHOPMYIIPOBAHHBIX ATUM UCITBITYEMBIM,;
O CEJIEKTMBHOCTH WM MHJIEKC CEJIEKTMBHOCTH (MBOMPATEITLHOCTH) TIporiecca MbIuieHnst (17,5 ) —

3HAYEHHUE IIapaMeTpa PaCCUNUTBIBACTCS IMOCPEACTBOM CYMMUPOBAHUS BCEX CaMBIX
OPUIMHAIBHBIX BapUAHTOB OTBETA BHIOPAHHBIX UCIIBITYEMBIM B KaXKIOM 3aJJaHUH,
UJEeHTU(PUKATOPHI (HAUMEHOBAHHUS) KOTOPHIX HEMOCPEACTBEHHO COBMAIAIOT
C BBEJCHHBIMU DKCIIEPTOM BapUMaHTaMU OTBETA HA KaXJ0€ 3ajJaHue,
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0OpasHast KpeaTBHOCTL ( BIT; ) — XapaKTepu3yeT NOTEHIMATBHYO BO3MOYKHOCT HCITLITYEMOIO
BOCHPUHMMATH 3PUTEITHHON CEHCOPHOM CHCTEMOM KOKIBIN MPEIbSIRICHHBIN BU3yaTbHbINA CTAMYIT
U TeHEPUPOBATh COBOKYMHOCTh PE3yJIbTUPYIOIUX IpaPuuecKux U300pakeHun
BBICOKOW KOMITO3UIIMOHHOMN CIIOXKHOCTH (OTAMYHBIX OT TPaJAUIIMOHHBIX)
MOCPEJICTBOM PEKOHCTPYKIIMU MPEIBIBICHHOTO U300paKEHUSI C UCTIOIb30BaHUEM
HPOCTHIX TEOMETpUUYECKUX Guryp (Kpyr, KBaapar, 3JUIMIC U APYyTHUe)
U DJIEMEHTOB (TOYKa, mpsMas JIMHUs, KpUBas JIMHUS U JAPyrue), a TakkKe
CocOOHOCTh c(hOpMYITUPOBATH HA3BAaHUE K TIOJYYEHHOMY B pPE3yJIbTaTe PUCYHKY;,
O acCOLMATVBHOCTS (175, ), OpUIVHATHLHOCTS ( 175, ), YHUKATBHOCT ( 175, ) Y CelleKTMBHOCTS ( 115, );
KOTHUTUBHBIE CTHIIH ( Ct ) — BBICTYIIAIOT COBOKYITHOCTBIO TEHETUYECKH 00YCIIOBIIEHHBIX,

OTHOCHTEJIbHO YCTOWYMBBIX U Pa3BHBAIOIINXCS B PAHHEM OHTOTCHE3€ OUTIOJISIPHBIX
CBOWCTB JIMYHOCTH CYOBEKTa O0yUCHUS OTPAXKAIOIIUX €TI0 MOJIXO0JbI, CIIOCOOBI
U WHIUBHUIAYaJIbHBIE 0COOCHHOCTH 00pabOTKM HEMPEepPhIBHO MOCTyMa e
nWHPOpMAIIMKU PA3HOTO TUIIA HA YPOBHE ONMEpPaIlMOHAIbHBIX CTPYKTYP
TICHXMYECKOrO KOHCTPYKTA ToyioBHOro Mosra (Xonomsast MA., lpysxurma B.H., « 'UIT* "PAH™);
O OWIONAPHBIN CTUIIL «IOJIE3aBUCHUMOCTD / TIOJIEHE3aBUCUMOCTEY ( BIT;);
" nosie3aBUCUMOCTD (I7;,) — IPEAIOoAraeT CTPOryI0 HOCIEA0BATENBHOCT
cinenoBaHus MHOOPMAMOHHBIX (PParMEHTOB OTPAKAIOIINX COJICPIKAHM
npeaMeTa U3ydyeHuss GOPMHUPYEMYIO0 aITOPUTMOM CpPEACTBA O0yUCHHS
BCJIEZICTBHE HECTIOCOOHOCTY 00YHAEMOT0 «TIEPEKITFOUATHCSD MEXKITY MPEMETAMHU U3yUEHNST,

" [I0JIEHE3aBHCUMOCTS ([T}, ) — ONpeenseT CllocOOHOCTh CyObeKTa 00yYeHuUs
OBICTPO MEPEKITIOYATHCA MEXKIY PA3IMYHBIMHU MPEAMETHBIMH 00JIaCTIMHU,

9T0 00yCIaBIMBAET BO3MOKHOCTh MCIOJIB30BAHUS dKCIIEPUMEHTATBHBIX

U WHHOBAIIMOHHBIX aJTOPUTMOB B OCHOBE CpPEJICTB OOydYeHHS,

00eCTICYMBAIOIINX TIOIEPAKKY Perpe3eHTaIK Habopa MHPOPMAITMOHHBIX (DparMeHTOB
B IPOU3BOJBbHON mocaenoBarenbHoctu ¢ yuetom MOJICO;

0 OHMIOJAPHBIA CTHIIb «KAMIIYJIbCUBHOCTE /| pedekCuBHOCTY ( BII;);
"  UMIYJIbCUBHOCTD ( [1;,) — 00yCIaBIMBAET MOTEHIHAIBHYIO CIIOCOOHOCTD
cyObekTa 00y4yeHus ObICTpo (GOPMHUPOBATh MHIMBH Iy aIbHBIN arperaT 3HaHUii

Ha OCHOBE MHPOpPMAIMU OTpa)kalwllel coaepkaHue OJHOTO

WM HECKOJIBKUX TIPEMETOB U3YUECHHS U OBICTPO F€HEPUPOBATH YMO3AKITIOUCHUS,

* peduiekcuBHOCTD ( I73,) — UCTIBITYEMBIH TPEAPACTIONONKEH K JUTUTEIBHOMY
03HaKOMIJICHHUIO C cojiepkaHneM (HOpMYITHPOBKH 3amaHus (MH(POpPMAIINN)
TIOZJIEKAIIIETO BBIMOJHEHHIO, a TAKKE ME/ITIEHHOW BEIPA0OTKE CaMOTO PEIIECHHS,

O OMNONAPHBINA CTHUIbL «KPUTUAHOCTL /| TubkocTh» ( BI;);

* puruaHocTh (115 ) — HECIOCOOHOCTH CyOheKTa O0YUEHHsI CAMOCTOSATENLHO

dopmMupoBaTh N0JIE 3HAHUNW HEOOXOUMOro JJIsl peanu3aluu mnpolecca
MHTEPIIPETALMU U PACKPBITHS 3aBUCUMOCTEN B Ipyroil mpeaAMeTHOMN 001acTH;
* tubkocth (I1;) — BeICOKAs ajanTanus cyobekra o0yuenus B MOC
U CIIOCOOHOCTH «OBICTPO MEPEKITIOYATHC MEXKIY PA3HBIMU MPEIMETAMI U3YUeHHS,
cpenctBamMu o0ydeHUss U anroputMaMu oOyuyenus B cuctreme AJ1O;
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O OMIONAPHBIA CTUIL «KOHKpeTusanus / abctparuposanue» ( BIl));
» gounkperusanus ( I7;,) — MOTEHIUATIbHAs CIIOCOOHOCTh CyOheKTa 00yUeHuUs
BOCTIpUHUMATh WH(POPMAIIMOHHBIE (PPArMEHTHI, OTPAKAIOIINE COACPKAHHE
npeMeTa U3ydeHUs (IMCIUILTIHBI) Ha OMPE/ICIICHHOM YPOBHE KOHKPETU3AIINHY;

» abcrparupoBanue ( [15,) — ONPENENseT CIIOCOOHOCTh CyObEKTa 00yYeH s
BOCIIPUHUMATH HH(POPMAITHIO, OTPKAIOIIYIO COICPYKaHUE MTPEMETa N3y UCHHUS
(ICIMTLIMHBI ) IPEICTaBICHHBIE Pa3IMYHBIM 00pa30M (a0CTPaKTHOE M3IIOKEHHE);

O OWIIOJSIPHBIN CTHIIb «KOTHUTUBHAS TIPOCTOTA / KOTHUTHBHAS CIIOKHOCTEY ( BIT),);

*  KOrHUTHBHAs OpocToTa ( I13, ) — 00YCIIOBIEHA CIIOCOOHOCTBIO CyOBEKTa O0YUEHHS
BOCIIPUHMMATh UH()OPMAIIMOHHBIE (PPATMEHTHI, OTPAXKAIOLIUE COJEPIKAHNE
npeaMeTa U3YUEeHHs C UCIOJIb30BAHUEM HU3KOTO YPOBHS M3JIOXKEHUS,

"  KOTHMTUBHAS CJIOXKHOCTH (15, ) — MCIIOIB3YETCs BHICOKUI YPOBEHD U3JI0KEHHS
COZIEpYKaHMS TIPEIMETA M3YUCHHS B 0TOOpayKaeMbIX MH(POPMAITMOHHBIX ()parMeHTax;

O OWIOJSIPHBIN CTHJIb «KaTeropuaibHas y30CTh / KareropuaibHas mupotay (Bl );

" KaTeropHabHas y30CTh (I7;,) — IPH W3JI0KEHUH COIEPYKAHKS TPEAMETA U3y UEHHS
UCTOJb3yeTCs OTPAHUYCHHBIH HA0Op MOHATUH U ONpENCICHUN;

»  KareropuaibHas mMpota ( 17;,) — UCTIOMb3yeTCs GOIBILIOE KOIMUECTBO PAa3INIHbIX
KOHIIENITOB, PACKPBIBAIOIINX CYIIHOCTh ONPEICICHHOTO MPEeIMETa H3yICHUS;

e Bujg oOyuaeMocTH cyObekTa oO0Oyuenus ( BI,);
O WMMIUIMIUTHASA 00y4aeMocTh ( 1, ) — HO3BOJSIET 00y4aeMOMy paboTaTh CAMOCTOSTEIHHO
1o HaOJII0ICHUEM aJITOPUTMa 00YyUaroIIer MporpaMmbl (CpeacTBa O0yUCHHS)
peanu3yIonero MOHUTOPHUHT MOCIE0BATEIbHOCTH BBITIOTHAEMBIX ACHCTBU I
(mpoBepKa KOPPEKTHOCTH U OTOOpa’KeHUE MOJICKA30K) M PeaTn3yeT BO3MOKHOCTb
WCTIOJB30BaHUS &ITOPUTMA OOYUEeHHS, KOTOPBI 0OecreunBaeT ObICTPOE TMEPEKITFOUCHIE

npu 0TOOpaXKEHUH MOCIEI0BATEIHbHOCTH NH(POPMAMOHHBIX ()ParMeHTOB;

O OKCILTMIMTHAs 00y4aeMocCTh ( 17, ) — 00yCIaBIMBaET BO3MOKHOCTD [TAHOMEPHOTO
MOCTENEHHOro (POPMUPOBAHKS 3HAHUN 00y4aeMoro 1o 3apaHee choOpMUPOBAHHOM
nporpamMMe ¢ HapameHueM YPOBHS CI0XHOCTH HU3T0KEHUS CONECPKAHUS
npeaMeTa U3yUeHHs MOCPEICTBOM OIpEAETIEHHBIX cpelicTB 00yueHus (JY);

3. Jlvmrsuctvueckue niapametphl (/1P ) XapaKTepu3yroT 0COOSHHOCTH S36IKOBON KOMMyHMKaIm ( BC )

TIOCPEICTBOM HALMOHATBHOTO WM (MEYKIyHAPOIHOI0) MHOCTPAHHOIO SI3bIKa m3noxkerus (C5 )

pU MOHUMAHHUH CYOBEKTOM OOyUEHHsI COJepKaHUsI MHPOPMALIMOHHBIX (PparMeHTOB:
® YPOBEHb BIIAJEHHS SI3bIKOM U3JIOKEHUS COAEPKaHUs npeamera usyuenus (BI1,;);

O YpOBEHb BIIAJEHUS A3BIKOM U3JI0KEeHHUs MaTepuana ( I1;;) — 00ycaaBauBaer

TIOTEHIMATILHYIO CIIOCOOHOCTB CyObeKTa 00yUeHHUS M3y4daTh MH(DOPMAITMOHHBIE (hparMeHThI
OTpaXKarolue COoACpKAHKUE MPEAMETa N3YUCHUS (JIMCIUILTUHBI) U3JI0KCHHBIC
Ha OMPE/ICIICHHOM HAIMOHAJIHLHOM SI3BIKE M YPOBHE MPEACTABICHHS MaTepHaa,;
O YPOBEHb BIAJIEHNUs KIFOUEBBLIMH TEPMUHAMK U onperenenusvu ( 17, ) — XapakTepu3yercs
00IMM KOJMYECTBOM MOHITHH 3HAUCHUS KOTOPBIX 3HACT 00ydJaeMBbIii;
O YpOBEHb BIaJIeHUs djIeMeHTaMu uHTepdeiica nporpamMmsl ( 17;,) — onpenensercs
YPOBHEM 3HAHUW, MaCTEPCTBOM U BhIPAOOTaHHBIMH HABBIKAMH TPH padoOTe
¢ uHTEep(dericoM ONpPeIeICHHOTO MPUIOKEHHUS (IPOrPaMMHOTO 00SCIICUCHHS ).
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5.2.Cmpykmypa KkoecHUmueHolU modesiu cpedcmea oby4yeHus
ITonydennas ctpykrypa KM cpencrBa o0ydeHus mpeacTaBieHa Ha puc. 5.4 u 5.5.

Ddusnonornyeckuii acueKkT JIMHTBUCTHYECKUI aCIIEKT IIcuxomoruueckuii acrekT

YacTHast pU3HOIOTHS ITpuxnannas Kornurtusnas
aHaJIM3aTOPOB JMHIBHCTHKA HICHXOJIOTUst

KoruurusHas MoJiesb cpecTBa 00YUEeHHS XapaKTepHU3yeT NOTEeHIMAILHO BOSMOXKHBIN BH, CTHIb X 0COOCHHOCTH
reHepaniy HHHOPMAIIMOHHO-00pa30BaTeNIbHBIX BO3ICHCTBHH B IpOIIecce aJanTHBHOTO (GOPMHUPOBAHHUS 3HAHUI
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Pucynok 5.4. KorautreHast MOZIEIb cpe/icTBa 00yUeHHs (MHOTOYPOBHEBAsI CTPYKTYpHast CXeMa)
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DneMeHTH penepryapa napametpoB KM cpeactBa o0yueHUs UMEIOT UHICKC 2.

1. ®usuonoruyeckue napamerpsl (I7P) oTpaxaror BusyanbHyo (C;) u 3BykoByo (C7)

penpesenTanuio nHGOopManuoHHbIX pparmenToB ( BC?) cpeacTBOM 00ydeHHS !

napaMmeTpsl Gpona (BII}) — peanusyercs ycTaHoBKa tuna yzopa (11}),
usera Gouna (I72) u xom6buHauuu uBeToB (/17) npu O0TOOpaKEHUU
UHPOPMAIMOHHBIX QpPAarMeHTOB NMpeaMeTa U3ydeHUs (AUCUUTIINHBI);
napameTpbl mpudra (BI17) — ycraHoBKa rapautypbl mwpudra (777 ), pasmepa kerus (177)
¥ 1BeTa cuMBOIIOB (17 ), 00pasyroLX HpeyIoKenust (PUCYHKH) M OTPaXKAFOLLIX COIEPYKAHNE,
LIBETOBBIE CXEMBI 0TOOpaskeHust uH(popManuy (MEGOPMAMOHHBIX (hparmenTos) ( BT )

(A1 YaCTUYHOW AUXPOMATUHU UCIOJIB3YETCSI IPUHLIUIT KOMIIEHCAIUU I[BETOB,
B CIlydae MoJHOM auxpomaruu (177 ) peamsyercs CielMabHas CXeMa 3aMEILEHHS LIBETOB

TIPH OTOOpaKEHHH Hab0pa MH(OPMALIFOHHBIX (hparMeHTOB U IpH reHepariii OB pasHoro turia);
o s npoTaHomoB (77 ) — cxeMa KOMIIEHCAIUK MJIM 3aMEIEHHs KPACHOTO [[BETA;

o s aeiirepanonos (/17 ) — cxema KOMIIEHCALMM MM 3aMELIEHHS 3€JIEHOTO 1IBETA;
o s TpuTaHonos ( [72) — cxemMa KOMIICHCALIMH WM 3aMEIEHHs (PHOJIETOBOTO LBETA;

TapaMeTpPBI BOCIIPOM3BEIEHHS 3ByKOBOIO TI0TOKa ( BIT. ) — 0becieunBaeTcsl yCTaHOBKA
rpomkoctu ( I7)), Tem6pa (I7),), Tuma notoka ( /15) u 3ByKoBOM cxemsl ( 117)
BOCIPOM3BEIICHHSI Ay THO-TIOTOKA TTPY OTOOpayKeHNH Habopa MH(OPMAITMOHHBIX (DparMeHTOB.

2. Tlcuxonormaeckue napamerpsl (/7P ) oTpakaroT criocod pernpesentamuu uadopmaryu ( BCY),

B yacTHOCTH I uHpopManuu (C. ), JOMOIHUTENLHbIE BO3MOKHOCTH (C.), ctuib (C7)

1 ckopocTh ( C? ) mpecTaBieHust MHPOPMALMOHHBIX (PPArMEHTOB CPEACTBOM OOYUYEHHS:

BUJI IPEACTaBIAeMOM napopmanun (MHPpOpManuOHHBIX GpparMenToB) (BI17);
o  Tekcronornueckuii (17) — uH(opMalOHHbIE (hparMeHTBI NMPEICTARISIOTCA B BULIE TEKCTA,
0TOOpaxaeMoro Ha CTpaHUIle alaliITUBHOTO cpeacTBa oOydyeHus (2OY);
o Tabmuunbi (777 — nHpOpPMALMOHHBIE (PParMEHTHI PE/ICTABIISOTCS B BHJIE TAONIMIIB,
BKJIFOYAIOMEH COBOKYMHOCTh MHPOPMAIMOHHBIX MOJEH, BHICTYMAIOMHX
UJICHTH()UKATOPAMH CTOJOIOB M UX 3HAUYCHUN 3aMMMCAHHBIX TOCTPOYHO
U 00pa3yromux Habop 3anuceil, cofepKalyux JaHHbIe Pa3IMYHOr0 Ha3HAYCHHUS;
o mwiockas cxema ( 117;) — oroOpakeHure HH(POPMAIMOHHBIX (PPArMEHTOB IOCPEICTBOM
MJOCKUX CXEM OTPaXarlUX CTPYKTYpy 00BEKTa, Mpolecca Uin sSBJICHUS,
o obObemHas cxema (17;) — peacTasieHie MHPOPMALMK B TPEXMEPHOM IPOCTPAHCTBE
KOOPJMHAT, MO3BOJISIONIEM OTPaXaTh COJAEpKaAaHUE MpeIMeTa U3yUeHUS,
O 3BYKOBOM IOTOK Kak OCHOBHOM ( /7., ) — Bocripom3BeeHue (haiiia co 3ByKOBBIM IIOTOKOM,
OTpa)xarwlieM oONrcaHue TUHAMUKH 00beKTa, Mpolecca UJiu IBJICHUS,
O 3BYKOBOM IIOTOK KaK CONMPOBOXIEHHE ( I75,) — BOCTIPOM3BEIEHHE 3BYKOBOIO TTOTOKA
UL peaT3aliiy COMPOBOKICHHS TEKCTOIOTMYECKOT0, TAOMYHOTO MITH CXEMaTUIeCKOrO
NpEeACTaBICHUS CONEpKAHUSA NpeAMETa U3YUEHUS (QUCUUIIIUHBI);
o KOMOMHMpOBaHHas cxema ( 112,) — BBIOOp COUETaHHsI ABYX CIIOCOOOB MPEICTABIECHHS
UH(OPMAIIMH C TTOCIEI0BATEIBHBIM WU MapaJJICTbHBIM BOCIIPOU3BEICHUEM ;
o cnenuanbHas cxema ([12,) — yCTaHOBKA MapaMETPOB aJrOpUTMa MEPEKITIOUEHHS
cxeM oToOpakeHus: THpopMaIwn (MHPOPMAIMOHHBIX (PParMeHTOB) AUCIUITIHHBL,
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JIOTIOJIHUTENBHBIE TAPAMETPBI OTOOPAKEHHS HHPOPMALMOHHBIX (pparmeHToB ( BI1{);

(@)

(@)

(@)

KOPPEKLIMS MOCIIEN0BATENBHOCTU MPEABSIBICHUS] MH(POPMALMOHHBIX ()ParMEHTOB —
MO3BOJISICT PeaTn30BaTh py4yHOE (MTaHeIb HABUTAIMN) WIH aBTOMAaTHYECKO e
(anroput™ cpencTBa 00yueHHs) MePEeKIToUeHIe HHPOPMAITMOHHBIX (PParMEeHTOB,
TIOCJIeIOBATENIbHOCTh KOTOPBIX MOJ00paHa MHI. T KKIO0ro 00y4aeMoro MiH BCeX;
HaBUrALWs 10 Kypey (112,) — pean3yeT NOTEHIMAILHYIO BO3MOKHOCTh HABUTAIlMH
TI0 CTPYKTYPHBIM €MHULIaM DY, KOTOpbIE OTPKAIOT COZIEPKAHKE NPEIMETA U3yUEHUs,
JIOCTHTAETCS TOCPEICTBOM MCIIOJIb30BaHUS NTAaHEIeH HABUTAIMH JIBYX THUIIOB;
no6asnenne moaynei (I1,,) — mo3BoaseT oOyyaeMbIM 100aBIATH
HOBBIC pa3Jenbl, MOAYJH, CTPAHUIBI U KOHTPOJBbHBIE BOTMPOCHI
MJIW CCHIIKUM Ha MHPOPMAIMOHHBIE pecypchl (GparMeHTHl),
a MpernojaBaTesiM YCOBEPIICHCTBOBATh COAEPKAHNUE TPeaAMEeTa U3ydeHHS,
BbI00p BUna (172 ) v covst ( 112, ) IIpeZiCTaRIeH st MH(OPMALIAK — IPEIOCTARIEHHE BOSMOKHOCTH
00y4aeMOMy CaMOCTOSITETIbHO BBIOMPATH BHJ ¥ CTWJIb TIPEACTaBICHUS MH(POpMAIIH
U OTCJEXHBAaTh MHAUBUJYAJIbHYIO JUHAMUKY PE3yJIbTATUBHOCTH
(opdexTuBnoctu) dopmupoBanus 3HaHun B MOC cuctemsr AJ[O;

BBIOOD CKOPOCTH MpescTaByieHust ( 115, ) — MpeocTaBIeHie BOSMOXKHOCTH 00yJaeMOoMy
BBIOMpATH 3HAUYEHUE UHTEpPBaja BpeMEeHHU oToOpakeHuss nHGoOpManuu;
TBOpuecKue 3ananus ( [7},) — MpegoCcTaBIeHHe BO3MOKHOCTH 00y4aeMOMy
BBIOMpaTh HAOOP TECTOBBIX U IOTOJHUTEIBHBIX 3aJaHUN MPEAMETa U3YUCHHUS,;
JIOTIOJTHUTENbHBIE MOy ( 112, ) — peau3alyst alrOPUTMOB U METOJIOB IS TICUXO-
KOPPEKTHPYIOUIETO U pa3BUBarolero ooydeHus B aBromarusupoBannoit MOC;
JNOMOJNHUTENbHAsA auTeparypa ( [12) — BO3MOKHOCTh MOA00pa HMEPEUHS
JIOTIOJIHUTENBHBIX JINTEPATYPHBIX UCTOYHUKOB aJIeKBaTHO BbIsiBIIeHHOMY Y O30;

OMITONSIPHBIA CTIIL NpescTaBienys napopmarmu (C; ) — OHpenernseTcs: CpeacTBOM 00ydeHus
Ha OCHOBE MH/IMBUTyJTHHBIX OCOOCHHOCTEH 00paboTK! HH(OPMAITIH CYOBEKTa 00y ICHHS;

(@)

(@)

(@)

uenoctHoe (172,) wm neramsuposannoe ( 112, ) npencrasienye uapopmarmu ( BI12 ) —
M3y4EHHUE CUCTEMbI HOBOIO KA4eCTBa KaK €IMHOTO LIENIOr0 COCTOSILIENO U3 PA3HbIX YacTeii
WIN CTPYKTYpPHasl JEKOMIIO3ULMS OOBEKTA, POLIECCA UIIH SBIICHHS UCCIIEI0BAHUS
Ha COBOKYITHOCTB 4acTei s MX MOCIIEI0BATENHHONO M3y YEH s CyOBEKTOM 00y YeHN S,

aBromarvueckoe ( 112, ) wm pyuroe ( 1712, ) nepexioduenye Mexy crpanuuamu ( BI17 ) —
peaH3yeTCs aBTOMATIYECKH a/ITOPUTMOM CPEJICTBA 00YUEHHS! I BPYYHYFO IOJIB30BATENEM,

nocTosHHbA ( 75, ) i nepemenbii ( 175, ) Bun uadopmaryu (BI7; ) — BbI0Op IOCTOSHHOTO
WJTH TIEPEMEHHOTO BUJIa MH(POPMAITIN TIPU OTOOPOKEHAH MHPOPMAITMOHHBIX (DParMeHTOB;
riy6okas Koukperusanus (112,) wiu aberpaktaoe usnoxenue (11%) (BI1L) —
CTPYKTYpHasi IEKOMIIO3UIHS 00BEKTa, POLECC Ml SBJICHHS HCCIIENOBAHMS
Ha COBOKYIHOCTH YacCTeW JJs UX HE€TAJIM3MPOBAHHOTO M3YUYCHU S

niIM a0CTpaKTHOE U3YyYEHUE CUCTEMbl HOBOTO KayecTBa Kak €JUHOTO 1eJ0T 0
COCTOSIIETr0 U3 Pa3HbIX YacTel (CTPYKTYPHBIX KOMIOHEHTOB);

npocrota (172, ) Wi croxksocTs (117, ) manoxkenyst ( BI1/,) — peanmmsyercst TIOCPEICTBOM
HCTIOJB30BAHMST HECKOJIBKHX YPOBHEN M3IIOKEHHS MATEPHANIA IIPEIMETA M3YUEHHS,
tmpokuii (777, ) v y3kuii (177, ) Habop TepMutoB ( BI1/,) — IMPOKKi W Y3KKii Ha0Op
KJTFOUEBBIX CJIOB U OMPEIENICHNH TPpY 0TOOpaKeHNH MH(GOPMAITMOHHBIX (PparMeHTOB;

® CKOPOCTbH MIPEACTaBIICHHS (pernpe3eHTamu) nHbOPMAaITMOHHBIX hparmMeHToB ( BIT%);
13

@)
(@)

oObIcTpast ckopocTk (112, ) — ObicTpoe 0ToOpaXkeHHs HHQOPMAIMOHHEIX (PParMeHTOB;
MeJUIEHHAsS CKOPOCTS (112, ) — MEUIEHHOE NEPEKIIIOUEHUE CTPaHuULL (MHPOPMALIUN).

3. Jlunrsuctuyeckue napamerpsl (/IP7) oTpaxaroT A3bIKOBYI0 KOMMyHuKanuio ( BC?),

B YACTHOCTH S13bIK M3J10%kenus (C? ) pu 0ToOpaXkeHry MH(OPMALIK CPEICTBOM OOYyUEHUS
YPOBEH MEIOKER Marepriaria (77 ;. )— Py HOM HTH aBTOMATHHECKHA BbI00p yPOBHS M3/ KVKEHIS MATEP VAT,
Ha0Op KIIOYEBBIX TEPMHUHOB U onpenaenenuil (I12,) — aBTOMaTH4eCKH BEIOOD
1 (GOPMHUPOBAHKE MTEPEUHS KITFOUCBBIX CJIOB M OMPEICICHUI peIMeTa U3yUCHHS;
Habop DIEMEHTOB B cocTaBe uHTepdeiica B3aumonericTus (I72,) — aBTOMATHYECKUI
BbIOOp THIAa HHTepdeica mporpaMMbl © KOMIIOHOBKH €r0 3JEMEHTOB.
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Ha ocnoBannu TIPOBCACHHOI'O NCCJICIOBAHMA Cd)ODMI/IDVGM BBIBOJBI IO IIATOMY PA3aACIy.

1. Tpennoxen BITKM Bxmrouarommii KM cyOnekTa o0yuenus u KM cpencrta o0ydenus,
npeqHa3HAYEHHBIN JUIS peaju3aluu JOTOJHUTEIFHOTO KOHTYpa ajanTanuu
MO3BOJIIONIET0 peanu3oBarh cucteMHbli ananu3 MOC u obecnieunTs HHAWBUAYAIBHO-
OpPUEHTHPOBAaHHOE (OPMHUPOBAHKE 3HAHHI KOHTHHIeHTa 00y4yaeMbix B cucteme AJlO.

2. CozpaHue ¥ Mocieayonas peKoHCTPYKIus cTpykTypsl KM cyObekTa o0yueHu s
u KM cpenctBa 00ydeHUsI OCYIIECTBISIETCS MOCPEACTBOM UCIOIB30BAHMU A
NPEIOKEHHOTO alropuT™Ma popmupoBanus cTpyktypsl KM, Bxoasiero B ocHoBy TKM.

3. KM oTo6pakaeTcsi MoCpeICTBOM UCIOJIb30BaHUS Pa3InIHBIX CIIOCOO0B (MO/IeIei )
npencTaBieHus (cymecTByromue — ¢ppeiiMoBas MOAETb U CEMaHTHYECKasi CEeTh
W TIPEIOKEHHbIE — rpad)y COUETAIOIINI TEOPUIO0 MHOXKECTB 1 MHOTOYPOBHEBAsI CXEMA),
npeJCTaBIsieT cOOOM (Pe)KOHCTPYUPYEMBIN B IIMPUHY W MIyOHHY penepryap MapameTpoB
SILIEJIOHAPOBAHHBIN Ha Psif TIOPTPeToB (/7P ) 1 CTpami(VIIMPOBAHHBINA HA COBOKYITHOCTH MHOMKECTB:
MHO3KECTBO BUJIOB CBOMCTB ( BC ;) U MHOXECTBO 2JIeMEHTapHEIX cBoMcTB (C, ),
MHOJXECTBO BEKTOPOB mapameTpoB ( BIl,) u MHOXecTBO nmapameTpoB (11,).

4. Tlpemnoxxena KM cyObekTa oOydeHHs] aKKyMyJMPYIOIIas apaMeTphbl XapaKTepU3YIOIIIe
WHJIUBUTyaJIbHbIe OCOOEHHOCTH CEHCOPHOI'0 BOCHIPUATHSA ((PU3MOIOrHYecKuil MopTper),
00paboTku (MCUXOJOTUYECKUN MOPTPET) U MOHUMAHUS CONCPKAHUS
MHGOpPMAaUUOHHBIX GpParMeHTOB (JUHITBUCTUYECKHUHN MOPTPET).

5. Jlnst quarHocTuku 3HaueHui mapametrpoB KM cyObekTa 00yueHHs UCTIONb3YyIOTC S
NPUKIIaIHbIE METO/IbI UMEIOIIE 0OOCHOBAHUE B paMKaX (PM3HOJIOTHH CEHCOPHBIX CUCTEM,
KOTHUTHUBHOMW MCUXOJOTHHA U NPUKIATHOW (KOTHUTHBHOMN) JTUHTBUCTHKH.

6. IlpencraBnena KM cpeacrBa oOydeHus] KOHIIEHTPUPYIOIIAs apaMeTphl OTPasKaIOIIHe
HOTEHIMAIbHBIE TEXHUUECKHE BO3MOXKHOCTH CpeicTBa 00ydeHus (DY) (yHKLIHOHUPYIOLIEro
Ha OCHOBE MPOIECCOPa aTaNTUBHON PENpPe3eHTAIINN MHPOPMAIIMOHHBIX (ParMeHTOB,
KoTOpblil reHepupyetr OB pa3ubsiM cocobom cornacuHo uzmepenasiMm MOJICO.

7. Insa uccnenoBanus 3HaueHui mapametpoB KM cpeacTtBa oOydeHus He0OX0 MO
MPOBECTH aHAIU3 TEXHUYECKUX BO3MOXKHOCTEH cpe/cTBa 00YUYEHHUS UCTIONb3yEMbIX
B ocHOBe aBToMatusupoBaHHoi MOC, B yacTHOCTH peann30BaTh yTOUHEHUE
3HAYEHHI apaMEeTPOB B TEUEHHUH KU3HEHHOIO ITUKJIA IPOTPaMMHOM peanu3anuu JY.

B nmatom pasgene nmonydeH HOBBIM HaydHBIUM pe3yabTar — BIIKM,

Bknoyaromuid KM cy6bekTta o0yuenus u KM cpencrtBa oOyueHus.

BITIKM BbICTyIIaeT OCHOBOM U1 poBeieHns cucteMHoro anammsa OC HarpaBiieHHOro

Ha TOBbIIeHUE Y()PEKTUBHOCTHA QYHKIIMOHUPOBAHUS KOMIOHEHTOB cuctembl AJ[O,

oOecneuynBaeT NOANEPKKY PYHKIIMOHUPOBAHUS Mpolleccopa alalNTUBHO U

penpeseHTanuu WHGOPMAMOHHBIX ()parMEHTOB PACIOJIOKEHHOTO B OCHOBE DY

Y TIO3BOJISIET Pean30BaTh TEXHOJIOTHIO MHIUBUAYJIbHO-OPUEHTUPOBAHHOTO O0YUEHHUS.

Pa3zpa6orannbie KM mo3Boasi10T mogo0paTh ONTHUMAalbHOE COYETAHUE

HOMMHAJIbHBIX 3HAYEHHI MapaMeTpoB O0TOOpakeHUs] MH(POpMAIMOHHBIX (parMeHTOB

C yYETOM TEXHUYECKHX BO3MOYKHOCTEH HCIOJIBL3yeMbIX cpeacTB 00ydeHust Ha ocHoBe MOJICO.
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6. KoMmnnekc nporpaMmMHOro o6ecnevyeHusd
ANA aBToMaTuM3auuum 3apjay mccnepgoBaHud

ApXUTEKTypa NpOrpaMMHOI0 KOMILJIEKCA BKJIKOYAaeT TPU pPa3HbIX YPOBHSH!
ypoBeHb UHTepQeiica — noanepKkuBaeT B3auMOJI€HCTBUE HEMOCPEICTBEHHO MEXAY
komMnoHeHTaMu MMOC v KOHEYHBIMH IOJB30BATEISIMHU PA3JINYHBIX KaTErOpUH;
YPOBEHb siipa — HAOOP cHeUaANbHBIX (BBIYUCIUTEIBHBIX) IPOLEAYP U aJrOPUTMOB,
obecneynBaomux 00pabOTKy COOBITHI MHUIUHUPOBAHHBIX KoMHnoHeHTamu MOC
cuctembl AJIO u BeimonHeHUe paaa GQyHKIUN U 3a1a4 Opu paboTe MoJib30BaTelNei;
YPOBEHb XPaHWJIUIIIA TAHHBIX — OAHK JIAHHBIX, COZIeprKalii Heckoiibko bJl pasHoro HazHadeHwMsI.

YpoBeHb nHTEpdeiica KOMIIEKca POrpaMM MoAAEPKUBAET pabOTy HECKOJIbKUX
KaTeropuii 1oJib30Batesieid (rocTb, 00y4aeMblii, IPENoIaBaTellb, KOHCYJIBTAHT H aJIMAHHCTPATOD)
B Pa3IMYHBIX peKUMax (pyHKIMOHUpOBaHUA (amanTiBHOE 00yueHue, nuarnoctuka MOJICO,
tectupoBanue Y O30, mpocMOTp U aHAIU3 allOCTEPUOPHBIX JAHHBIX HCCIICIOBAHMS).

Jlns Hayana paboThl KOHEYHOI'O MOJIb30BAaTENs B CUCTEME HEOOXOAUMO IPONTH
npouenypy ayrTeHTu(UKanuu, KOTopas BbIIIOJHIETCA ABYMsI OCHOBHBIMU CIIOCOOaMU:
HepBIYHAs (B CITydae OTCYTCTBHS yUETHOM 3armvicy nosb3osatesisi B bJ1) 1 ocreyroriiast peructpariysi.

[Tocne ayTenTrdUKauu KOHEYHOTO MOJTH30BATENS IPEATIOIAraeTCs Nepexoa
B OJJMH M3 BO3MOXHBIX PEXHUMOB (D)YHKIIMOHUPOBAHUS KOMIIJIEKCAa IPOrpamMM,
peaJu3yeMbli ONpPENENEHHBM CTPYKTYPHBIM KOMIOHEHTOM:
aJjalnTUBHOE cpelacTBO oOyueHus (DY) — pexuUM afanTUBHOTO OOyUYeHUS
U PEXKUM aJMUHUCTPUPOBAHUS HAMOJHEHHUS (KOHTEHTA) MO MpeJMeTaM U3yueHus,;
ocHoBHOU JIM — pexwum nuarHoctuku YO30 (B hopme TecTUpPOBAHHUS)
U pEXHUM aJMUHUCTPUPOBAHUS TECTOB MO M3yUYaeMbIM AUCHUIIUHAM,
npuknanHoit JIM — pexxum aumarHoctuku napamerpoB KM (B popme TecTupoBaHus)
U PEXXUM aIMUHUCTPUPOBAHUS TECTOB, MO3BOJIsItOIIME 0becnieunTs uccnenaoanre MOJICO.

3anyck onpeJeeHHOro pexnMma GQYHKIIMOHUPOBAHUSA KOMILIEKCA MPOrpaMm
UHULMUPYET BHINOJHEHHUE NMPOUEAYPbl NIEPBUYHON MHUIMAIU3ALUN TTapaMETPOB
1 00paboTKK COOBITHIA, 00YyCaBIMBas BO3MOKHOCTh BBINIOJIHEHMS] HA0Opa MPOLIEAYP BXOASIINX
B OCHOBY fJIpa CHCTeMBI 1 o0ecrieurBas AocTyn K b/I, Bxoasmum B cocTaB 0aHKa JaHHBIX.

Y poBeHb si/ipa CUCTEMBI BKITIOYAET CBSI3aHHYIO COBOKYITHOCTH IPOIPAMMHBIX KOMIIOHEHTOB,
BBIIIOJIHSIIOUIUX 00pabOTKY pas3iMYHbIX JAHHBIX W ONEpaluii KOHEYHOTO MOJIb30BATEN:
NPOLIECCOP AJIANTUBHOM perpe3eHTalMi HH(POPMAIMOHHBIX (parMEeHTOB CPEICTBA 00yUCHUS,
npolenypa ayrTeHTuQuKau U J00aBIeHUs MOJIb30BaTeNeil (CyObeKkToB 00yUYeHus),
npoueaypa ynpaBJieHHUs MNPOUECCOM IMArHOCTUKU (B GopMe TECTUPOBAHUSA),
MOJyJIb S3bIKOBOW MOAJEPKKU MPHU OTOOPaKEHUH 3JIEMEHTOB HHTepdeiica,
npomnenypa oo6paborku cobbiTuil moab3oBaTedss (cyobexkra oOyueHus),
nponeaypa BelOopa M aHajdu3a alOCTEPUOPHBIX JAaHHBIX TECTUPOBAHUA,
nporeaypa moaudukanuu ((pe)KoHCTpyupoBaHus) CTpyKTypbsl KM cyObekTa oOydeHus,
nporeaypa moaudukamnuu ((pe)koHcTpyupoBanus) cTpyktypel KM cpeactBa oOydenus,
nporeaypa amMuaucTprpoBanus TectoB Y O30, mpoueypa aqvuauctpupoBanust tectoB MOJICO,
IpoLEeypa NPOBEPKH KOPPEKTHOCTH IaHHBIX U MPOLIEAYPa PE3EPBHOIO KOITMPOBAHUS TaHHBIX.

[Ipoueccop ananTUBHOUN pempe3eHTANUU WHPOPMAIMOHHBIX (parMeHTOB
SBJIIETCA NHHOBALlMOHHBIM KOMIIOHEHTOM B OCHOBE apXUTEKTYpPbl aBTOMaTU3UPOBAHHOIO
cpeacTBa 0Oy4eHHs U O0ECIEUMBAET MHAMBUAYAIbHO-OPUEHTUPOBAaHHYIO reHepanuto OB
C YYETOM 3HaueHHi1 mapameTpoB, Bxosumx B KM cyObekra 00y4enus u KM cpencrsa o0yueHws.
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[Ipouenypsl obecneyeHuss AOCTyla K AaHHBIM U 00pabOTKHU 3ampoCcoOB
oOecnedynBalOT B3aUMOJEcTBHE ¢ OAHKOM JaHHBIX, BKJIOUYawomum psaa b/L:
B/l (koHeuHBIX) MOJIb30BaTENel 00yyaromel noAcucTeMbl (CUCTEMBl 00yUYeHUs),
B/l ¢ HaronmHeHreM (KOHTEHTOM) TIO TIpE/IMETaM U3YUeHHSI aIalTUBHOTO cperictBa 00yueHus (DY),
B/l TecToB (METOMOB MCCICAOBAHUS) MO NMpeaAMETaM M3yYCHUS (IUCIUTIIHHAM)
u bJl ¢ amoctepuopHsiMu pedyibratamu ucciiegoBanus YO30 u MOJICO.

BJ1 monp3oBaTenei coaep>KuT Habop YUETHBIX 3aMUCel MOJIb30BaTeNIel U MO3BOJISET
pa3rpaHUuMTh UX paBa A0CTyIa K pa3nndHoi naopmarmu ucnoiaszyemoit B MOC AJIO.

B/l ¢ HanosHEeHrEeM (KOHTEHTOM) I10 MPEAMETaM U3Y4EHUS BKIIFOYAET IPEABAPUTEIBHO
CTPYKTYPUPOBaHHYIO MH(POPMALHIO, OTPAKAIOLIYIO COAEpKaHUe HaOOpa MPEeIMETOB U3yUYEHHS
TIPE/ICTABIICHHYO IOCPEZICTBOM CEMAHTHHUECKOM (CTPYKTYPHOI) MOJISITH Tpe/IMETa M3ydeHust (puc. 3.9).

B/1 TecToB o npeaMeTaM U3y4eHHUs COAEPKUT MHOKECTBO BOIPOC-OTBETHBIX CTPYKTYP,
BXOJISIIIIMX B TECTOBBIE 3a/IaHUSI 110 pa3zeiy, MOAYIIO, maparpady U CTpaHUIE TUCIUIUIMHBI,
NO3BOJISIIOIINE PeaTU30BaTh TEKYyIIEe (MMPOMEXYTOUHOE) U uTorooe tectupopanue Y O30.

b1 TectoB OJICO coneprxut HabOp BOMPOC-OTBETHBIX CTPYKTYP, BXOMSIIIMX B TECTOBbIC 3a/IaHKS,
OTHOCSILIIMECS K OTPEIEIICHHOMY METOTY MCCIIE/IOBAHUS TTO3BOJISIFOIIEMY HCCIIE/IOBATH AapaMETPB],
xapakrepusytomue MOJICO u Bxonsmue HenocpeactBeHHo B KM cyObekTa oOydeHusl.

B/ ¢ anocTepropHbIMU pe3ybTaTaMH HCCIIEI0BAHUS COIEPKHUT CUCTEMAaTU3HPOBAHHYIO
COBOKYMHOCTh 3HaueHU napametpoB KM cyObekTa 0O0ydeHus, XapaKkTepu3yomu X
NOJICO u mapamMeTpsl, OTpaKaIOIIUE PE3YIbTATUBHOCTH OOYUEHHUS 110 [IUKITY TACITUTUINH.

B nensx obecneueHuss apXxuBUPOBAHUS U PE3EPBHOTO KONMUPOBAHUS JAHHBIX
apXUTEKTypa KOMILIEKCA IMPOTpaMM IPEAYCMATPUBAET PE3EPBHOE XPAHWINILE TAHHBIX:
B/1 BpeMeHHO HeaKTMBHBIX TIOJB30BATENeH, pe3epHas b/] ¢ nahopmMarmeit o mpeMeTam u3ydeHus,
pesepBHas b/ rectoB MOJICO u apxuB ¢ pe3yibTaTaMy TECTUPOBAHUS MPOILIBIX JIET.

b/] HeaKTMBHBIX MOJIB30BATEIIEH COAEPKUT COBOKYITHOCTD YUETHBIX 3aIMCEN TIOJIb30BATEIIEH,
KOTOPBIM BPEMEHHO MO KaKUM-IUOO MpUUYMHAM HE pa3peliaeTcs UCIOJIb30BaTh
KOMIIOHEHTHl U peCcypchl aBTOMAaTU3UPOBAaHHONW 00pa3oBaTeIbHOMN Cpebl.

Pesepsnas B/l undopmaruu mo npeameraM H3ydeHHs (IUCHUIINHAM) peaan3yeT
pe3epBHOE KOMMPOBAHHUE U apXUBUPOBAHUE CTPYKTYPHUPOBAHHON MH(POPMAIMH, OTPasKaroIei
coziepkaHue Habopa TUCLUIUINH, TTO3BOJISIS YBEIUYKMBATh CBOOOJHOE IMCKOBOE MPOCTPAHCTBO.

PesepsHast B/] TecToB 1o npeaMeraM u3ydeHus (UCIUILIMHAM) TI03BOJISIET apXUBUPOBAThH
HaOOp TECTOB MO IUKITY MPEIMETOB U3yUEHUs, MO3BOJISIONIUX peasin3oBath oiieHky Y O30.

Pesepsuas BJ] rectoB NOJICO oOGecmeynBaeT pe3epBHOE KOMUPOBAaHUE,
apxuBupoBaHue u xpaneHue tectoB MOJICO, no3BosisieT npu HEOOXOAUMOCTHU
BOCCTaHABIMBATh UH(OpMALIUIO B ciydae ee noBpexenus B ocHoBHOI b/l TectoB MOJICO.

ApXUB ¢ pe3yapTaTaMy MPOUUIBIX JIET aKKYMYJIMPYET XPOHOJIOTMYECKH YIOPSIOYEHHBIN
Ha0op 3amucei, coaepkauux pe3ynbraTsl TectupoBanus Y O30 u nuarnoctuku MOJICO.

[IpakTUuyeckoe MCHOJIb30BaHUE NMPEJCTABICHHOTO0 KOMIIJIEKCA MPOrpaMm
ocymecTBiasiigock B yueoHoM npouecce «CII6TDTY "JIDTU"» u « MBNy,
a moclyenymrilas MaTeMaTudyeckass oopaboTka anmoCcTEpUOPHBIX JAHHBIX MOKazala
TIOBBIITICHUE PE3YIIFTaTUBHOCTH 00y YCHHSI KOHTHHICHTa 00y4aeMBbIX B SKCIIEPUMEHTATTHHBIX TPYTIIaX.
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6.1. Komnnekc npo2pamm 0151 aemomamu3ayuu 3aday ucciedosaHusi
Ha puc. 6.1 orpaxkena cTpykTypa komIuiekca nporpamm is noaaepxxku MOC AJ1O.

OO0yuaeMbIif (MCIIBITYEMBIil)

oOygaemoro

: WuTepodeiic >

WuTepdeiicHbil MOAYIb

TrroTop (TIperoraBaTelib)

HuTepoeiic
TBIOTOPA

1
OkcnepT (KOHCYJIBTAHT)!
1

Hutepodeiic
SKCIepTa '

.

__________________

.
'
1 1
Pexum i Pexxum Pexum :i Pexum Pexxum !
AAMUHUCTPHU- |1 _|n aAMUHUCTpHU- ||
Pexxum pOBaHIH i IUATHOCTUKHU aIMUHUCTPHU g IUArHOCTUKHA DORAHHA |
1 1
(amanTUBHOTO) HanonHeHus || TaPaMETpoB poBaHus - YPOBHS TECTOB :
o0yueHHs 0 TIpEAMETaM |1 | KOTHUTUBHON TECTOB | OCTaTOYHBIX || IO MpeaAMeTaM |!

1 1 o
uzydeHns |1t |\momerm (MOJICO) HOJICO  |[i 3HaHUi M3ydeHus |

1 < 1

Anarrrustioe cpeictBo 00yudkrst (DY) i [Iprxriamkoii mparHoCTHHeCKAA MOTYIh ' OCHOBHOM AMATHOCTIYCCKUA MOIYITb |
1 " 1

_____ . ____ A K A _ A AN A A F A
— 1 1 | ¢
1| IIpoueccop [poneaypa Monyinb Iponenypa |1
: aJanTUBHOU ay]?r eHTHZE/I_ IIpouenypa SI3BIKOBOM Hporuenypa I;H 6 op};p :
|| PeripeseHTalnK P yIIpaBICHUS TOJICPKKA 00paboTKH uanamsa ||
| (nHbopMmarmu DY 1 HPOLIECCOM TIpH COOBITHI !
i| (mpouenypa U 100aBICHUS J— 3JIEMEHTOB - JTAHHBIX |
|| ynpasnenus) |1l monszosatens uHTepeiica TECTHPOBAHHUS ||
' [
| . [Iponenypa [Iponenypa IMponenypa [Iponenypa I
I o) aJIMUHHUCTPH- [Ipouenypa I
: = MoIuGUKAIUY | | MOTUpUKAIIH POBAHHS AJIMUHUCTPH- poBepKH |
£ CTPYKTYpBI CTPYKTYpBI '
L2 PYKTYP PYKTYP TCCTOB POBAHHA KOPPEKTHOCTH '
| o KM cy6nexra | | KM cpeactsa | | mo mpeameram TECTOB AHHBIX :
: gf 00yuenus 00yuenus U3Y4CHUS NOJICO s !
[
3 | | | | |
: |
| [pouenypa obecneueHns TOCTYIA K JAHHBIM !
L ________________ 1} _________________________________ _'
- Yy - -l
[
i [Ipouenypa BeiOOpa u 00pabOTKH 3apPOCOB K OAHKY JaHHBIX !
| % 5 % |
' [
: E baza manabIx I
L basa nannbIx baza naHHbBIX ba3za naHHbBIX [
I Z |nombsosareneii| |© ANOTHEHHEM TECTOB baza nanHex CaroCTepHOPHBIMI l
| = oOydarorei (komTeHTOM) 0 TIpeIMeTam Tecros €3yJIbTaTaMU |
- 10 IIpeIMeTaM p NOJICO pesy |
[ CHCTEMBI H3YUYEHHS HCCIIeIOBAHUS |
! 3] uzydenus OY |
e e e e
[Tpouexypa MpoBepKH HETOCTHOCTH TaHHBIX
T N — .
! [
! Ipouexypa apXUBUPOBAHUS U PE3EPBHOTO KOTIMPOBAHHUS TAHHBIX !
| { |
g s |
: é E[ x| basa nanneix | | PesepBHast Oaza | | Pe3epBHas 6a3za PesepBHast ApxuB l
| @ 5§ 2| BpeMeHHO JAHHBIX (KOHTCHTA)| | JAHHBIX TECTOB 0a3a TaHHBIX '
&= E C pe3yJIbTaTaMu '
| % % S| HEAKTHBHBIX IO MpeIMeTaM | | II0 IpeaMeTam TECTOB DOLUILIX 1eT :
e & | nonb3oBareneii H3y4YeHHs U3y4eHHs HOJICO P !

Pucynok 6.1. CtpykTypHO-GyHKIIMOHAIbHAS CXeMa KOMIUIEKCa MpoTrpaMm
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HenocpeacTBeHHo mocie 3amycka OJIHOI0 U3 KOMIIOHEHTOB KOMILJIEKCa MporpaMmm
(aganTuBHBH DY, ocHoBHOW JM u npuknaguHoun M)
oToOpakaeTcs IJ1aBHas KHOMOYHAs (hopMa MpriIoKeHHs (MIPOTPaMMHOI0 00eCTieUeHHs),
KOTOpast MO3BOJIIET BBIOPATh ONMpeeIeHHBIN PeXUM (PYHKLIIMOHMPOBAHHS 3aITYILEHHOTO KOMIIOHEHTA
(amvaMCcTpUpoBanue KonteHTa DY win JIM, anarrmisHoe 00ydenvie u apardoctiika YO30 u MOJICO),
peaNu3yIomero BhIMOJHEHHE ONPEICIEHHBX (YHKIUNH U pa3HBIX 3aj7ay4
npu paboTe KOHEYHBIX MOJNb30BaTeNel Pa3IMUYHBIX KATETOPHM.

Ha puc. 6.2 npeacraBiieH adropuT™ MEePEKIIOYEHUS PEKUMOB QYHKIIMOHHUPOBAHU S
KOMILJIEKCa MPOrpaMM, Ha OCHOBE KOTOPOI'O OOECTIEYMBAETCS 3aIlyCK PA3HbIX KOMIIOHEHTOB.

Hauano

[oaxmnrouenune nporpamMmmubix moaynen, b/ u b3
C MOCTIETYFOIIMM KOHTPOJIEM LIEIOCTHOCTH KOMIIOHEHTOB (M 1)
ANTOPUTM ayTeHTU(UKAIIUH TTOTH30BATENSI B CHCTEME:
PpervcTparyist HOBOTO U 3aperHCTPUPOBAHHOIO Hoib30Barets (M2)

VYcTraHoBKka cienM(pUKaTopoB 10CTyNA K JaHHBIM
JUTS pa3fIMYHBIX KaTErOpUil MoIb30BaTENeH

'
IIpopucorka opMBI TTO3BOJISIFOIICH BEIOPATH PEKHM
(YHKIIMOHUPOBAHUS TPOTPAMMHOT0 MOAyJIs (M3)
!

Br16op monp3oBaTenemM pexnma
(YHKIMOHUPOBAHUS CHCTEMBI

pAacIioyIoKEeHHbIE Ha TIIaBHOM
KHOTIOYHOH (hopMe IporpamMMbl

Hauramnuto monbp3oBaTens
00€eCEeYnBaAOT MUTAIOIINAE
HUICHTU(PUKATOPBI-TTOACKA3KH,

AnanTuBHOE
obydenne?

1

1
ANropuT™ IOJIEPKKH (QYyHKIIMOHUPOBAHUS | !
pexuMa aJlanTUBHOTO 00yUeHUS |

1

1

1

1

CpenctBo 00ydeHus (3JIEKTPOHHBIN YICOHHK)

AATOpUTM MOANEPKKH (HYHKIIHOHUPOBAHUS

1 1
1

TectupoBanue | i
1

: pexxnma tectupoBanus Y030 !
| |
1 1
1 1

YO30?

OcHOBHOH JUArHOCTUYECKUI MOOYJIb

AJTOPUTM MOANEPKKH (HYHKITMOHUPOBAHHS

1

1

Junarnoctuka !
pexuma nuarHoctuku MOJICO |
1

1

1

1

HNOJICO?

[IprknanHONW TUAarHOCTUYECKUA MOIYIIb

3aBeplIeHNe

PucyHok 6.2. AITOpUTM MEPEKITIOYCHUS PEKUMOB (DYHKIIMOHUPOBAHUS

IPOrpaMMHOI0 KOMILJIEKCA
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HenocpencTBeHHO Mociie 3airycka CUCTEMBbI 00yYEHHsT OCYIIECTBIISETCS MOAKIFOUCHHIE
nporpaMMHbIX Moaysiel, bJ], B3 u 3amyck nponenypsl ayTeHTU(HUKALINHT TTOJIE30BAT eJIs.
AnropuTM ayTeHTHU(HUKAIMK TI0JIH30BATENS B CHCTEME MPECTaBICH Ha puc. 6.3.

Hauaino '
3aBepiieHne coequHeHUs ¢ 0CHOBHOM b/]

Ounctka rosneit Gopmsl U NOAKIIOYEHUE K PE3EPBHOMY XPaHUIULTY
Y MTHUIMATTN3aUs 3HaAYeHUH i
)
- TTouck mapameTrpoB B B]] HeakKTUBHBIX
BBop peructpaiinoHHbIX MOJIb30BATENIEH CHCTEMBI
JTAHHBIX TTOJTH30BATEIS
f — alJICHbI JaHHBIC
ITonck B ocHOBHOM B[ Jla

peructpanun

HOJIL30BATEIIEN CUCTEMBI
0JIb30BAaTEJICH CHUCTE 0JIL30BATEIIS 2

i

OTtnpaBka cooOIICHHS
B HH(OPMAITMOHHBIHA IIEHTP
0 HEOOXOIMMOCTH
AKTUBH3AIMH YIETHOM
3aMKCH TI0JIb30BATEIS

L

alIeHbI JaHHbBIE
perucTpanuu
OJIB30BaTENs .

Her]

Pazperena
perucTparyst HOBbIX
0JIE30BaTENICH?

Jay
OTtobOpaxkenue Gpopmsl 1 BeIOOpa
(BBO/IA) MapaMeTPOB MOJIB30BATEIS

I
Br16op u BBOJ

Jla

Oro0GpakeHne (GopMBI T periCTpaln
HOBOTO TI0JIB30BATEIIs

n
1
Ne rpynmer, ®UO, !
napos. .. BriBog HauMeHOBaHUM BBox mapamerpos
«HEKOPPEKTHBIX» MO AU peTUCTpallun
MOJIb30BATEIIS

JlanHbIe
KOPPEKTHBI?

IIpoBepxka
KOPPEKTHOCTH?

Ha
3anuck BpeMEHHU BX0/1a B CHCTEMY
u noaxroyerue b1 u B3 g padoTel

BriBog HanMeHoBaHUi
«HEKOPPEKTHBIX» MO
CoxpaHeHue napaMmeTpoB

MOJIBE30BaTeNsI B OCHOBHOM BJI
3aBepiieHue |

Pucynok 6.3. Anroputm ayTeHTH()HUKAIMH MTOJIB30BATEIIS B CUCTEME

[Tocne 3armycka mporeaypsl ayTeHTU(UKAIMA KOHEYHOTO MOJIb30BaTENsI TIPOUCXOIUT
NepBUYHAS UHUIMATHU3ANNS 3HAYEeHU WHPOPMAIIMOHHBIX TTosiel ¢popmbl uHTEepdeiica,
oOecrmevynBasi MTOUCK OMPEACICHHON YYeTHOMN 3aMUCH KOHEYHOTO MOJbh30BaTEs
B Hauvasie B OCHOBHOM b/l cucremsl, 3aTteM B b/] BpeMEHHO HEAKTHUBHBIX ITOJIb30BATEIECH.

Ecnu onpeneneHHas ydyeTHas 3alMCh NOJb30BATENS HE HaWJgEHA
B ocHOBHOM b/l monb3oBartener u B b/l BpeMeHHO HEaAKTUBHBIX MOJb30BATEIEM,
a TakXe HE pa3peluieHa pPEerucTpanus HOBBIX MOJb30BAaTEIECH,
TO OCYIWIECTBIISIETCS OTHpPaBKa COOOUIEHUSI B UHPOPMAUUMOHHBIN HEHTP
0 HEOOXOJUMOCTHU MPUHYAUTEIbHONW aKTUBU3AINN YUETHON 3aNUCH TTOJIH30BATEIIS.

Ecnu naHHble mOJIb30BaTEJIsl HAWIEHBI, TO MOJIB30BATENI0 NIpeAIaraercs
BBIOpATh TPYNNY M BBECTHU MapoJib JAJS OCYIIECTBJICHHUS BXOJIa B CUCTEMY,
MpU 3TOM peajiu3yeTcs 3aluch JaThl U BPEMEHHM BX0Ja MOJIb30BATEJSI B CUCTEMY,
a Takke nojakiodyeHue Heooxoaumeix b/] u b3 nms paboTsl B paMKax JaHHOTO CEaHca.

Jla
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62A0anmnmueHbll 31TeKMPOHHbBLI U y4ye 6 HUK

AnantuBHOe cpeacTBo 00yueHus (DY) BeIcTynaet kiro4deBbiM KoMrnonentom NOC
cucteMmbl AJIO co cBolictBamu ajgantanuu Ha ocHoBe BIIKM, oGecneunBaromuMm
UHAMBUAYaTbHO-OPUEHTUPOBAHHOE (pOpMHUpPOBaHUE 3HAHHUI 00y4aeMOro MocpesiCTBOM
UCII0JIb30BaHMS MPOIIeccopa aJanTUBHON penpe3eHTaluu HHHOPMAIIMOHHbBIX ()ParMEeHTOB,
pPacIoJIOKEHHOTO B OCHOBE €ro pa3pabOTaHHON MHHOBALMOHHOW apXHUTEKTYpHI.
AanTuBHOE CPECTBO OOYUEHHsI ONEPUPYET B HECKOJIBKHUX PeXUMax (PyHKIIMOHUPOBAHUS,
oOecrnieunBast BHIIIOJIHEHUE PAa3HbIX 3a/1a4 KOHEUHBIX MOJIb30BaTENIel Pa3HbIX KaTEerOpUH.

[Mpunun (anroput™m) QyHKIMOHUPOBAHUS AAANITUBHOTO cpecTBa o0yueHus (DY)
Ha ocHoBe BIIKM npeaycmartpuaet yuer MOJICO u npencrasiieH Ha puc. 6.4.

biok napamMeTpu4ecKuX KOTHUTUBHBIX MOZENIECH

MeTonuyeckre yKa3aHus, MeTtonsl

! 1
i :
! 1
MHCTPYKLHMH ¥ TPEOOBaHHUsI cruMynupoBanud (| KorautueHas mogens | | KorauTtuBHas Moaens |!
(v} 1

K Mozier TpebyembIx 3Hannii (MT3) | | yueGHoro mpoecca | | cyGnexra obyuerus cpezncTBa obydenus |
! 1

\
[Tpomeccop
aJJalITUBHOM perpe3eHTaluu

Anroputm
dbopmupoBaHUL

Nudopmanus
$op Hanonxnenue

koHTeHTa DY

KaK arperar

i MT
SHaHHH u sojia MT3 3 UH(POPMAIMOHHBIX ()PArMEHTOB
110 IIpeaAMeETam A +
4 4 N\
Otobpaxenune OTtobOpaxeHue OcHOBHOM JlomomHUTETEHBIN

pa3bsCHEHUH npeaynpexacHuit | | Onok napopmanyd || 610K HHPOPMALUH
. J

A +

Anroputm AnropuT™M 00pabOTKH orepanuii 00y4aeMoro
KOHTPOJIA B E— B IpoIIecce U3y4eHHs: HHpopMauu

.

Pucynok 6.4. Cxema, oTpakaroiasi IpUHIUI (JITOPUTM) PYyHKIIMOHUPOBAHUS
aIalITUBHOTO CPEJICTBA O0YUYCHHUSI

CoriacHo mpeacTaBICHHOMY MPHUHIUNY (aATOpPUTMY) QYHKIIMOHUPOBAHUS
aJIANTUBHOTO CPEZICTBA OOYUEHHsI TIpero/iaBareib, OpueHTHpysch Ha YMK 1o Habopy JUCIMIUTH
(MEeToMYeCKHe yKa3aHusl, HHCTPYKIIMH U TPEOOBaHUS K MOJEIH TPEOYEMbIX 3HAHHN ),
OCYILIECTBIISICT HAIIOJTHEHNE KOHTEHTA aJJallTUBHOTO cpenicTBa o0yuenus (DY) undopmarueit
NOCPEACTBOM aJiropuTMa GOPMHUPOBAHKS U BBOJA MOJCIH TPeOYyEe