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Pe3tome. Crarusita mpecTaBs penanus Mex 1y MophoanHaMUKaTa i HHTEJICKTa
Ha y4eluTe ce B KHurara ,,MopdoaruHaMuKara 3a pa3BUTHETO Ha HOOC(EPHHS UH-
TEJIEKT". AKIEHTBT € C HACOUEHOCT ONTUMAITHOTO Pa3BUTHE HA MHTENIEKTA Tpe3 Lie-
JIs MY KUBOT. OqepTaBaHeTo Ha TO3U ONTHUMAJICH II'bT € CBHP3aHO C BHBEKIAHETO
Ha HOBO KOMITJICKCHO MTOHSITHE, 00XBAIAIIO ICCET HATIOKHIIM CE B HayKaTa MOHSTHSI
U equHangeceT yueOHu cpend. EnHa oT Te3u cpemy — T. Hap. TEXHOJIOTHYHA CPeaa,
o0xBalaiia OCTaHAIUTE JIECET CPEIH, TOCOYCHHU B abpeBUaTypara, € OCHOBEH (yH-
JIAMEHT B Pa3BUTHETO HAa MOpP(HOANHAMHUKATA KATO HAYKa C MHTEPIUCHHUILTHHAPHO
HAaIpaBJIeHHE 32 OBIIA/IIBAHE CHJIaTa HA MUCBHJITA.

JIpyT OCHOBEH aKIIEHT € TIPEIOCTABCH Ha A3-KOHIICIIIIUSITA Ha MATEMATHIECKOTO
MOJIeTpaHe ¢ MHOroo0Opasye OT MaTeMaTHYeCKH MOJICIH, OTTOBOPHA 34 OIMHMCBAHE
JIUHAMHKATA HA PA3IMYHUATE MPOIECH B PA3BUTHETO HA MHTEJICKTA HA YUEIIUTE CE
npe3 Ieus UM KUBOT.

Bcuuko ToBa ce OCBIECTBABA C BbBEACHH TUIAKTUYCCKU (CTPYKTYPHH M KOH-
LENTYaJTHI) MOACIH.

Keywords: Morphodinamics, NDM paradigm, Noospheric intellect

B xnurara ,,MopdonuHaMukara 3a pa3BUTHETO HAa HOOC(HEPHHSI UHTEIEKT  ce
Mpejyiara HoBa napajgurma, HapedeHa NDM napaaurma, B OCHOBaTa Ha KOATO CTOU
HOBa AnHamMu4yHa Moaupukanus (Ha narununa NDM e cpkpaten 3amuc Ha New
Dynamic Modification ¢ u3ka3 eH-I1-€M) Ha peaulia HAJIOKWIN Ce B HayKara Io-
HsTHA. [0 TO31M HaYKMH ce cTUra 10 HOBO KOMIUIEKCHO MOHATHE, 00XBAILAILO AECET
TIOHATHSL: eieTHKa, pedeKkcus, CHHEKTHKA, CHHEpIreTHKa, CHU'MaTHKa, aKMeOoJIo-
T'Hsl, KOUTO B CHHXPOH C TBOPUECTBOTO, KOTHUIIMHUTE, EMOLIMUTE U MOTUBALUTA ca
B CHCTOSTHHE /1a peliaT NpoOieMuTe Ha ONTUMAITHOTO pa3BUTHE Ha UHTEJIEKTA.

OuepTaBaHeTO Ha TO3M ONTHUMAJIEH NBT € CBHP3aHO M C BBBEXKJaHETO Ha 11
yueOHU cpenu, TOCOYCHU B adpeBHaTypaTa, OT KOMTO €HaTa, HapeueHa TEXHOJO-
TM4YHA cpesia, Urpae poiATa Ha OCHOBHA Cpefla B KOHLIENTyalHaTa TEXHOJIOTUs (Ha-
pedena ome NDM cpena), Thii Kato chabpxa octananute 10 cpequ 1 € OCHOBEH
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($yHAaMEHT B pa3BUTHETO HAa MOp(HOIMHAMUKATA, KaTO HayKa, 00XBallalla BCHUKU
OHE3H MOHATHSI, BOACIIHU A0 HAMUPaHEe Ha HEOOXOIUMH U JOCTAThYHHU YCIOBUS 32
HeifHOTO oOorarsiBaHe Karo MHTEPAUCLUIUIMHAPHO HANpaBIeHUE 3a OBJasSBaHE
cunara Ha muchiaTa (I'eopruesa & I'posznes).

Cpo0Opa3siBaiikil ce ¢ MPOLECHTE HAa TPUEMCTBEHOCT MEX/1y MOKOJICHUSITa B MU-
HAJIOTO ¥ HACTOSIIETO, CYUTAME, Y€ 110 TO3M HAYMH M0-0bP30 I11le CTUTHEM JI0 OTITH-
MU3ALHATA B Pa3BUTHETO HA MHTENIEKTa B HACTOSIIOTO U OBJEIIOTO TEXHOJIOTHYHO
00IIECTBO MPH BCe MO-YCIOKHIBAILATA CE€ UHTErpalys B pa3NuIHUTEe HAyYHU 00-
nacty. [logoOHU TBBpAEHHS M3UCKBAT HEMPEKbCHATO M3MEHEHHE Ha MHOTOOPOM-
HUTE 00pa30BaTeIHU MapaguIMU C HACOYEHOCT Ja CE OTHEJNs LEHTPAIHO MSCTO
IIpeay BCUYKO HE Ha JOKA3aTeJICTBEHATA, 4 HA II03HABAaTe/IHAaTa CTpaHa Ha HAayKara C
LeJT 1a ¢€ JOCTHUra Mo-0bp30 10 ONTHMAIHOTO pa3BUTHE Ha HHTEJIEKTa Ha YUEIUTe
Ce BbB BCSIKA Bb3PACT.

B Ta3u Hacoka B ocHoBata Ha NDM cTou moaxox Ha oOydeHHe, CTUMYIHPAIL
WHTEJIEKTYyaJIHOTO pa3BUTHE Ha 00y4yaBaHU W 00y4aBalid, Ha KOUTO c€ ChIIOCTaBs
TepmMuHbT NDM noaxog.

[le 3amounem c ¢axra, ye A3-KOHLENIHATA Ha MaTEMaTHUYECKOTO MOJIEIUpaHe
(MM) (t.e. a3 cbM Ta3u, KOATO ONMKCBaM W3MEHEHUTa Ha MPUPOAATA, CIEA0BATEN-
HO 3acsAraM BCHUKHM IPOILIECH Ha ONTUMH3AIMATa U) U3UCKBA 3a MPEYCTPOICTBOTO
Ha cucreMara ,,00y4asan — o0y4aBaH 4pe3 Mo3HaHMATA OT AuAakTukara (I'eop-
rueBa, 1987) na ce paskpusAT U ONMUIIAT 3aKOHOMEPHOCTHUTE Ha y4eOHHs MpoLec.
Tosa, pa3bupa ce, ce ciyuBa B XOpU30HTAJIECH U BEPTHKAJIEH pa3pe3 U Ha Ta3u 0aza
ce CTHra J0 ThPCEHETO Ha WHTEPIUCUMIUIMHAPEH MOAXOH B pa3pabOTBaHETO Ha
€MHHA METOMO0JIOTHS 32 IPUIIOKEHUETO MY B pa3lIeKJaHATa CUCTEMA.

ToBa HU HaBexxJa Ha MUCBHITa, 4¢ MM HU BOAU [0 ONTUMAIHOTO YIPABICHUE
Ha T€3U CUCTEMHM, U3pa3sBalllo CE B CBOEBPEMEHHO OTKPUBAHE HA U3MECHEHUSATA B
M03HaBaTeIHaTa AeHHOCT Ha yUYelluTe ce Ype3 MareMaTnuecku moaenu. Cienosa-
TEHO A3-KOHLENIUATA My C€ ONpeesis OT U3IIBIHIBAHUTE OT HErO (PYHKLUH — TO
“Ma He CaMo 3a/1a4a Jia [oJly4aBa HOBa, HO U J1a IPOBEPH B HIKAKBA CTEIEH JOC-
TOBEPHOCTTA Ha Beue HaJIMYHATa MMo3HaBaTe’dHa nH(opmanus. Vnu no Apyr HauuH
ka3aHo, MM e cBBP3Balll0 3BEHO MEXAY TCOPETUYHUTE U EMIIMPUYHUTE METOAU
Ha u3cnenBade. C Hero ce oborarsiBa OOEKTUBHATA PEATHOCT, CIEJOBATEIHO U HU3-
ClelBaHaTa OT HAC, B Ta3U KHUTa, CHCTEMA B KOHTEKCTA Ha ONITUMATIHOTO Pa3BUTHE
Ha WHTEJNIEKTa Ipe3 LeNIusl My KUBOT. | TaBHUST KpUTEpHi 32 e(DEeKTUBHOCTTA MYy
Ce ChABbpXKa BbB Bb3MOXKHOCTUTE 3a MPEABUKAAHE, IIIIaHUPAHE U IIPOTHO3UPAHE,
KOWTO B €JHA WJIM JIpyTa CTEIEH ca OTpa3eHH B aOCTPaKTHUTE MaTEMAaTHIECKH MO-
JIeny 4pe3 peanHu JeHHOCTH. YecTo € MHOrO Tpy[QHO, a IOHSIKOTa U HEBB3MOXKHO
MOAIBPKAHETO HAa HAKOM (aKTOPU Ha MOCTOSHHO paBHUILE, Afokaro MM npu om-
PEACIIEHU yCIIOBUS MOXE Jia UTPac Ta3u poJisl.

HayuHo-TexHu4eckaTra eBOIIOLUS B CbBPEMEHHHUs eTall npespbina MM B oc-
HOBHO CBhIbpP)KaHUE HA TBOPUECKUTE ONEpAlMU B Pa3IU4YHUTE IIPOLIECH, B TOBA
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YHCJIO U B Pa3BUTHETO HA MHTEIIEKTA, KATETOPU3UPaHKU IO KaTo TUIHMYHA AEHHOCT
Ha ydYemuTe ce uiu o0ydaBaluTe T'M, KOSITO [0 M3IUra Ha MO-BHCOK Ka4yeCTBEHO
HOB YpOBeH. AKO Tpsi0Ba, HAUCTHHA, 1a OTHECEM MOCOYEHOTO KbM YUEOHHS TPO-
11ec, HECbMHEHO ce nu3npassMme npeg MM Ha nporiecure U siBIEHUATa B HETO. TBBp-
Jle MHOTO HaJIeXK/I CE Bb3JIaraT Ha Bb3MOKHOCTUTE U CUHTE3UTE MY, Ta JOPH U Ha
LSATOCTHUTE MOCTHKEHHSI HAa TIO3HAHUETO.

B 1™ mmaBa akIEHTHT € ¢ HACOYEHOCT KbM HEOOXOAUMOCTTa OT MPUIIOKEHUETO
Ha MM B cucremara ,,00y4aBai — o0y4aBaH mopajau cileIHUTE 00CTOSATENCTBA:

— MHOTO()aKTOPHOCT Ha CUCTEMATa;

— CTOXaCTHUYEH XapaKTep Ha y4eOHHUs MPOLEC;

— HEMPeKbCHATOCT Ha 3aBUCUMOCTHTE MEXAY MPEIUKATH, ONepauu U (GyHK-
UM HA CUCTEMATa;

— HE3HAYMTeNeH Jpeiid Ha u3cienBaHuATa HA MHOTO OT XapaKTepPUCTUKUTE Ha
cucTeMara, BoJella 0 MOJESIMPaHe Ha CTALlMOHAPHU OOEKTH (ITOBTOPSIEMOCT Ha
W3y4YaBaHUTE 3aBUCHMOCTH BbB BPEMETO);

— YIpaBIsieMOCT HA MHOTO OT XapaKTEepUCTHUKUTE HA CHCTEMAara, KOsTO Ce H3-
passiBa BbB BB3JCHCTBHSI BbPXY 00EKTa C 1eJl HOCTUraHe Ha Bb3MOXKHO Hal-I00pu
pe3yniTaru.

He3aBucuMo ue B mociefaHNUTE TOAMHM JUAAKTUYECKUTE TEHICHIIUU 3a ONTH-
MU3aIMA Ha y4eOHUs poliec ce MPOsBsIBAT KaTo TOMUHHPAILH B IIeJarornyeckara
JIUTEpaTypa, B TEOPETUYHATA U IPAKTHUECKaTa UM 0OOCHOBKA BCE OILE MMa KaKBO
Ja ce ycbBbpuIeHCTBa. Ch3aIeHUTe KOHICTIIINH ca LIEHeH TeopeTnyecku QpyHaa-
MEHT, KOWTO MOXE J1a CJIy>KH Karo pbKOBOAHO HAYalo B JEHHOCTTa Ha cyOekTa 3a
eeKTHBHO (YHKIIMOHMPAaHE HA cUcTeMara. B chIIoTo Bpeme uMa peauua ciado-
CTH, CBbpP3aHU C MHIYKTUBHUS TIOIX0J 32 000CHOBaBaHEe Ha MpeIUKaTUTe, omnepa-
muuTe 1 QyHKIMUTE Ha CUCTEMATa.

Wnesra 3a onTuMu3upane CTpyKTypaTa Ha cUCTEMara 4pe3 MOAETUpaHe, Cho-
OpaseHa ¢ TUIAKTHYECKUTE LIEIH, 3HAYUTEIHO OM YCHBBPIICHCTBATa KOMITO3HIIU-
ATa U, PyHKIMOHATHOTO B3aUMOJICHCTBIE HA KOMIIOHEHTHUTE VI TIPU pelIaBaHe Ha
MHOT0 y4eOHO-TI03HaBATEIHH 33/1a4H1, KOUTO MeJarorniecky ejaecho0pa3Ho ya0B-
JIETBOPSIBaT NOTPEOHOCTHUTE HA O0YyUSHHETO.

B T03u acniekT norpeGHOCTHTE OT mpuiokeHrne Ha MM B o0y4eHHeTo ce Haja-
raT " oT:

— u3uCKBaHUATa KbM BVY3 3a moaroroBka Ha ydemuTe ce W yCKOpeHara
ajJjanTanus KbM CHENUaTHOCTTa, CBbP3aHU C MO-yIa4yHO HM3IOJ3BaHE OT 00Yy-
YyaBallUTe Ha CBOEOOpPa3HU TEXHOJOTHHU 3a MPOTHYAHE Ha MPENoAaBaHETO U
YUYEHETO;

— JOCTUTaHe Ha Hali-BHCOKO KaueCTBO HA 00YYEHOCT Ha YYCIIUTE C€ MpPHU Bb3-
MOXKHO Hai-MaJIKO BpeMe U Hail-rojisiMa HKOHOMUS Ha MaTepUaIHU U UHTEIEKTyal-
HU PECYPCH — EMHCTBEHO BH3MOXKHO BHPXY OCHOBaTa Ha €(peKTUBHO MOAEIHPaHE
Y TIPOTHO3UPAHE;
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— MOCTaBsHE Ha (OPMHUTE U METOJHUTE HA y4eOHUs TPy B ONITUMAITHO ChOTBET-
CTBHE ¢ HapacTBamus o0eM Ha HayyHara MH(opmanus 3a GopMHUpaHe Ha crienua-
JIMCTH OT JalieH MpoQuil.

IIpeacrasen e (§1.1, ur. 1) ctpykTypen Moaen Ha Az-KoHuenusTa Ha MM B
rpanunure Ha NDM napaaurmara.

Hanpasenara xnacugukanusi Ha MOJEIUTE Ce OTHACS 10 MOJAEIH B KOHTEKCTa
Ha IO3HABaTEJHMs TPOLEC, KOUTO ce moapasznenar (¢pur. 1) Ha MaremaTHuecKu
MOZETIH CBhC ChIbPIKATETHO-NPEAMETHA HACOUEHOCT U MaTeMaTH4eCKH MOAEIH C
HayYHOM3CJIEA0BAaTEICKa HACOUYEHOCT, HO MPHOPUTETHO B KHUTATa CE€ W3MOJ3BAT
BTOPHUTE MOpaay HEOOXOIUMOCTTA OT TAX B MPEANPHUETOTO H3CIeIBaHE.

[Ipobnemute Ha 0Opa3zoBaTeTHATa CUCTEMA CIIEABAT OT OBbP30 U3MEHSLINTE U Ce
JUHAMUYHU TOTPEOHOCTH € aKLEHT BbPXY NPEYCTPOUCTBOTO BbB BUCIINUTE U HUBA,
PECIIEKTUBHO B MPOMsIHATa Ha POJIsATa Ha 00y4aBaHWUTE M 00y4aBaIIUTE CHIIACHO
HOBHTE U3MEPEHHs, B KOUTO TE MOMAaJaT MPH WHOBAILIMOHHUTE CUTYallud Ha ChBpe-
MEHHHUTE peanHocTu. HancTrHa Te3u CUTyalun ca CJI0KHU CHbBKYITHOCTH OT 00CTO-
ATeJICTBA U (DAaKTH, KOUTO MOPa)KAaT OTHOLICHUS, B3AUMOBPB3KH U B3aUMOJICHCT-
BUSI MEKAY OTIEIHUTE U MOJCUCTEMHU. Te MMaT TpHU Pa3HOBUIHOCTH: CUTyalHs Ha
HEONPEAETICHOCT, CUTYalllsl HA PUCK U CUTYalls Ha CUTYPHOCT.

[TpomenuTe, KOUTO ce MpeaaraT B cucTeMara ,,00y4aBail — o0yyaBaH™, ce OT-
HacsT A0 TpeTara pa3HOBHIHOCT, Thil KaTo T€ ca UMajH aHaJIO3M B MUHAJIOTO U
3aToBa MPH TAX IL€ C€ UMAT MPEeABUJ Bb3MOXXHUTE MOCIEACTBUS, TUHAMHUKATA Ha
OTHOULICHUSATA MIPU U3Y4aBaHETO UM B HHOBAILIHOHHUTE MPOLIECH.

Tyx obaye e penHo 1a 0TOETIEKUM HaJTMYHETO Ha BhHIITHATA U BETPELIHATa MOP-
(doarHaMuKa, IPEAN Ja KOMEHTHpaMe PeNlallMOHHUTE BPB3KU MEKAY OCOYCHUTE
MO-TOpE MOHSATHSL.

BrHiHarta MopdoanHaMuka e pelraBaiia 3a TeHepHpaHeTo Ha BapHaHTH MpU
Pa3sBUTHETO HA MHTEJIEKTA, U MO-TOYHO 3a Pa3BUTHETO HA MOJEIUPAIIUTE MY QYHK-
UM, a TOBa O3Ha4aBa yBEJIMYaBaHE MOILITA Ha BBTpeIIHaTa MopQOAWHAMHKA,
CBbp3aHa C HMjeallHaTa BbTpelrHa oO0paboTka Ha MH(OpManusaTa, UABAIIA OTBBH
(ot BbHIIHATA MOP(HOAUHAMHUKA).

[Tprumnara 3a ToBa €, Y€ YOBEKHT MOXKE J]a YCHbBBPILICHCTBA CBOS MHTEIEKTYa-
JIeH UHCTPYMEHTapUyM Ipe3 Meproja Ha MUCIIEHE, KOTaTo M3M0J3Ba MOCThIIBAIA-
Ta OTBBH MHOpMAaIH, a 00paboTBa BbB BHTPELICH IJIaH HATPYIAHUTE EMITUPHUY-
HU JaHHU.

[To-HaraTwK ce mpeauiara CTpyKTypeH Mofied Ha BbTPEUIHNs MOpQOInHAMUYEH
OUKBI Ha Bpb3kuTe B NDM U choTHacsHEeTO UM KbM (YHKIHHUTE Ha cHCTEMara
,00ydaBail — ooyuyaBan™ (§1.2, pur. 2), kKouTo MHOTO MOAPOOHO ca WU3ACHEHU U
HaMHpaT NPUIoKEHUE B KOHIETITYaIHUsS MOJieNl Ha (YHKLUMHUTE Ha MPOLYKTUBHATA
OpraHu3alys U CaMOOpTaHU3alMATa 32 Pa3BUTHUETO HA WHTEJEKTa Ha CyOeKTHTe
,,00ydaBai u ,,00yuaBan’ B rpanunure Ha NDM (§1.3, ¢ur. 3).
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Konnerusita B To3u Mozaen (¢ur. 3) 3acara NDM cpenara ¢ opopmeHute B
Hes 1Ba Onoka — [ 6rok, oTHacAI ce 10 pa3BUBaIaTa MUCIOBHA cpena, u 1l 0ok,
OTHACHII[ C€ J0 OBJIJsBAIaTa MUCIOBHA CPE/a.

B 1031 paznen BChIHOCT ca KOMEHTHPAHU MHOTO IOIPOOHOCTH NPU OTHCBaHE
3HaYMMOCTTA U Ha JBara Onoka. Jlokato B [ 610K ce akileHTyBa Mpeny BCHYKO Ha
cuMOuo3aTa MKy MPOAYKTUBHATA OpraHHU3aIMsI U CaMOOPTaHu3aluaTa Ha 0a3a-
Ta HA ONTUMAJHOTO CHOTHOIICHUE Ha PAIMOHAIHOTO U €eMOLIMOHAIHOTO BbB BCSAKA
neiHocT, To BbB Il 010K ce HaOmsira Ha MPeoAoNIsIBaHe MPOOJIEMUTE 32 YCBOSIBAHE
Ha HECTaHIapTHOTO, 33 JIa CE CTHTHE JI0 TBOPYECKOTO M aKMEOJIOTMYHOTO Ha 0a3ara
Ha IPO3PEHUETO/NHCalTa.

OO0O0CHOBKaTa Ha KOHIIENTYATHUTE WJIEH M TAXHATa BEpU(UKAIMSA B MPOIECUTE,
MIPOTUYAII B CUCTEMaTa ,,00y4aBali — 00y4aBaH"‘, TO3BOJISIBAT J]a CE pa3KpHUe JIOCTa-
TBHYHO ITBJIHO CHITHOCTTA HA IOCOYCHUTE MOHSITHS U MEXaHU3MBT Ha ONTUMU3UPAHETO
Ha B3aMMO3aBUCUMOCTHTE UM, KOETO CE peaTh3Upa Upe3 AMHAMUKATA Ha TIPEII0KCHHU-
TE TIO-HaTaThbK MaTeMaTruuecku mMosen. KoHrenTyaiHara uaes € CKkpura B Oorarure
10 ChAbPKAaHKUE MOHATHUS — B TMHAMUYHATA UM [IPUPOJIA, BKITIOYEHA B MATEMaTHUECKHU-
Te Monenu. EctecTBeHo, peanu3anusara M Moxke Ja Objie OChIIeCTBEeHA C pa3paboTBa-
HE Ha CHOTBETEH METOAMYECCKU MHCTPYMEHTAPUYM (KOETO € EKCIIEpUMEHTUPAHO Ipe3
2004 t. — I'eopruesa, 2009). Ho Bce mak ga oTOenexum, ue METOAUIECKHUIT UHCTPY-
MEHTapuyM MOXKe Jia ObJIe U3rpajieH, KaTto ce UMarT MPEIBUJT CICIHUTE OPUCHTHPH:

— OIlepHUpaHe C BHHIIHU pPeaTHu 00EKTH;

— HETIPEKbCHAT MPEXO]] OT CEH30MOTOPHHU PEJIAlliU KbM T. HAp. BbTPEelIHAa MOp-
(ponunamuka;

— MOBUIIIABAHE HA eMOLUMOHAJIHATA aKTUBHOCT, CBbpP3aHa C PAllHOHAJHOTO Ha-
4aJ10, U ONTUMU3UPAHE Ha ChOTBETHATA UM peJalus;

— aKIIEHT, OTIIPaBEH KbM CaMOOPTaHMU3AIUATA Ha CUCTEMaTa CJIe/l HapylllaBaHe
Ha PaBHOBECHUETO U, U JOCTUTAHE 0 JeTePMHUHUCTHYEH Xa0C ChIIACHO BOJCIIUTE
LIETU — aTPaKTOPH;

— pa3BUTHE Ha MUCJOBHUTE CTPYKTYPH C TEXHUKH 34 OBIAJsIBAaHE CHUJIaTa Ha
MUCBIITA;

— OCMUCJSTHE Ha HECTAHJApTHOTO U CIa3BaHe NPUOPUTETUTE HA aKMEOJIOTHUATA
B OIPENIETICHH CIIy4au.

Mmaiiku npeasua B NDM ncuxosoro-negaroru4eckara i METOAM4ecKara Haco-
YEHOCT Ha U3CJIEeIBAHETO, B OCHOBATA HA KOHIIENTyaTHaTa TEXHOJIOTHS ca IpeICcTa-
BEHU U MPUHIUIU, METOIH, POpMH U CpeacTBa HAa U3CIEABaHE, KOUTO MO-HATa-
THK TOAPOOHO ca pasriie/iaHy.

Oco0eH UHTepeC B KHUTaTa MPEICTABISIBAT TPEICTABCHUTE MATEMaTHUECKH MO-
nenu B mect pazHoBuaHocTH (I'eopruesa & I'posaes, 2015), oT KoUTO 1Ie TOCOYUM
camo mbpBara (OCTaHAJIUTE MOXE Jla Ce BUJAT B KHUTaTa). BChITHOCT B Ta3u pas-
HOBHUJIHOCT MOJICTBT, KOWTO CE pa3mieka, 00XBaila JMHEHHO HEXOMOTEHHO YacT-
HO Tu(epEHIIMAIHO YPaBHCHUE OT BUJIA:
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1. Ea—u+ﬂa—u+...+ﬂa—u:R, F(x,u), i=
ox, ox, ox

Y F*#0, i=1n, R(x,,u)#0,i=Ln

F. u R ca QpyHkumm, KakTo Ha HE3aBUCUMHUTE NPOMEHIIUBH X;, | = 1,n, Taka

W Ha Hemo3HaTtarta QYHKUIUS U (xl.), i=1,n Oyskumsra U (X,») Ce HamMmpa OT
YPaBHCHHUETO

2. F(x,,x,,...x,,u)=0.

[IponsBonHuTe Ha U (xl.) cpsiMo X;, [ =1,n umar Buzna

6‘_u__% i=ln —=#0,a aBHEHHETO 1. mpumoOuBa BUIA
ox, oF’ T ou P 1P
ou
3F8_F+F8_F+ +F8_F_R8_F
ox, Ox, " ox, Ou

B ypaBuenueto 3. pyHkImsaTa u(xi) Urpae poyiATa Ha HE3aBUCUMA MPOMEHIIU-
Ba. ToBa ypaBHEHUE € €KBUBAJICHTHO HA CHCTEMaTa

a’xl dx dx, du
4, —L ==
F F, F R
Axo o3HauMM ¢ f, 1 N, I pa3NuyHU IBPBU MHTETPAJIU HA CUCTeMara 4., TO

5. ©(f1> [ f) 0

e o0moro pemrenue Ha 1. (I'eopruesa, 2002: 639 + 640).
Ha Ga3zara Ha TOBa B M3ClieIBaHAaTa MPOOJIEMATHKA TO3U MATEMAaTHUYSCKH MOJIEIT
MOXe J1a e Mpeodpas3ysa Mo CIICAHUS HAUUH:

F, (x,y,z,u)Z—Z+F2 (x,y,z,u)%+ F, (x,y,z,u)Z—:z F(x,y,z,u),

B KOWTO MPOMEHJIMBUTE X, ), Z,U CHOTBETHO O3HAa4aBaT X — 3HAHUS, ) — yMe-
HUSl, z— HaBUIM/OMUT, U — criocoOHOCTU Ha cyOekTuTe B 00yueHuero (¢ur. 3).
OT ypaBHEHHETO 6. Cle/Ba CHCTEMATA:
; dx a’y dz du
FF F F
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AKo HaMepMM TPH Pa3AMYHU bPBU UHTErpana f;, f,, f; Ha 7., 0010TO pere-
HHUE 1€ UMa BUJA

8. ©(f,, f,./,)=0.

Axo onpoctuM QyHKIMHUTE, HATPUMED:
F =K (x), FE=F (y), F,=F, (Z) WU OI1IE TI0-ONPOCTEHO

F=x F,=y,F,=zn F= u(x, y,z), IE MTOJIyYUM CHCTEMATa

dx dy dz du
9. — =— =—=——, OT KOATO HAMHpPAaMe TPH Pa3IHIHH [THPBU UHTETPAIA,
X 'y z u

dc dy vy dx dz z dx du u
KAKTO CIE/BA — = ——=> - =¢, —=—=>—=C, U — =—=>—=C,.
x oy x X oz X X u X

OO0moTo pereHue Ha 6. e

Z U
0.0 2,2 % =0
X X X
Uin

nou=xp| L2
X X

HNma u o1Ie ABC pa3HOBHUIHOCTH, HO no—ﬂ06pe € J1a C€ aKIICHTYBa Ha TOBa 0611_[0
peuieHuce, TBI KaTo yYMEHUATA U HaBI/ILII/ITC/OHI/IT’BT MOrar Ja CC pa3miekKaar KaTto
(bOpMI/IpaHI/I Bb3 OCHOBA Ha 3HaHUATA.

YacTHH peuicHus, Tponu3TudaIl OT O6H_IOTO peumceHue, Morat aa C€ moJjydar
Ipu ONpeACJICHU HaYaJIHU U T'PaHUYHU YCJIOBUS.

OcBeH 110 TO3U HAYKNH 6I/IXMG MOITIH, HU3II0JI3BAalKU 6.,&TO YBEJINYNUM IPOMCHIIU-
BUTCEC, T.C. pa6OTI/IM HE C TpH, a C ICT IPOMCHJIMBU x[ . i= 1, 5, KOUTO CbOTBETHO OIIUC-
BaT 3HaHWATA, YMCHUATA, HaBI/I]_II/ITe/ OImMTa, EMOIIMUTEC U MOTUBaLlUATa U (bYHK]_[I/IHTa
Z, OIIUCBallla U3MEHECHHUETO Ha CHOCO6HOCTI/IT6, Ja CTUTHEM 10 YPaBHCHUECTO:

5 N
12. ZE (xi,z)aa—z = F(xl.,z), i=1,5 ¢ 06mo pemenue
i=1 X _

13. (D( fl)= 0, £, i=1,5, — ner pasnuunn IBPBM MHTErpana Ha CHCTEMATa,
CHOTBETCTBAIIA Ha JAaJIEHOTO ypaBHEHHE 12.

Axo peuinmM aa u3cjacaBame CIIOCOOHOCTHUTE JAUPEKTHO — CaMO Bb3 OCHOBA Ha
CMOIIMUTEC U MOTHBALIMUATA, IIC Tpﬂ6Ba Jia 10JI3BaM€ YPaBHCHUCTO

22 o =
Z .
14. F; (Xi ) Z)g =F (xl., Z), 1= 1, 2, KOETO MOKXEM a 3alIMIIEM BbB BH1A
i=1 i
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15. Xl ﬁ + X2 2
ox, ox,

F X, X,,Z )=2Z, x, — €MOLUuHu, x, — MOTHUBALMUI, Z_CHOCO6HOCTI/I, Ha KOCTO
157729 > 1 ) 2

S ww B(2)=X. A(no)=X

O6H.IOT0 peuieHne € OT Buaa

16. © (fl ) =0, i=1,2, af, i=1,2 ca xBa pasnuunu nbpBU HHTErPANA Cb-

OTBETHO Ha CHCTEMaTa
dx, dx, dz

17. —=—=—.
X X, z

KakTo ce Brk/1a OT TOpEen3I0KeHOTO, C TMHEHHUTE HEXOMOT€HHH YacTHHU Jude-
PEHLIMAIHY YPaBHEHHUSI MOKE MHOTO 100pe Aa ce oOcimyskBa (M3CieBa) cucreMara
,,00yuaBari — o0yuyaBaH".

B Tasu Hacoka MaTeMaTH4ecKOTO MOJETHMpaHe 3acsira pasiuduHd MOJIENU
(§ 1.4 — pur. 4) — anreOpuyHH, TEOMETPUYHH, CTOXACTUYHU U Jp. TyK MOXe 1a ce
TBBPAHU, Y€ OCHOBHA PO Urpae M (pakTagHaTa reoMeTpusi, KOATO Ha Oa3ara Ha
MaTeMaTHYeCKOTO MOJEIMPaHe, BKIIOUBAILO My3HKalHa U XyI0KEeCTBEHA/IBETOBA
raMa (KakTo MpH NPOAYKTUBHATA OPraHM3alysl, Taka W IIPH CaMOOpPTaHU3alMsATa
Ha cucTeMarta ,,00y4aBaml — oOydyaBaH™), MOXe Ja IOTIPHHACS 32 Pa3BUTHETO Ha
WHTEJIEKTa Ha CyOEKTHUTE.

AXO My3WKaJIHU HIOAHCHU C€ OTHECaT/TIPUBBPIKAT KbM OIpe/iesieHa MaTeMaTHIecKa
TPaeKTOpHsl Ha cucTeMara ,,00ydaBail — o0y4aBaH* U C ONpene’eHo M3MEHEeHHe Ha
HavaJTHUTE YCIIOBHUS CE TEHEPHUPA TPAEKTOPHSL, Ha KOSITO Ce IaBa My3HKaIHa HHTEpIpe-
Tauus 1 BETOBO Pa3IMiue 3a BU3yalHa KpacoTa, Ce CTHIa 10 3aHUMAaTEIHA HIOaHCH Ha
MaTeMaTH4eCcKOTO MOJIeTIMpaHe, OTpa3sBally (paKkTaJIHUTE CBOMCTBA Ha Xaoca.

B ToBa OTHOWIEHHE MOXEM JIa C€ TIO30BEM Ha CJIECIHHS MaTeMaTu4eCKu MOJEI
(ITanues, 2001; Deiten, Jurgens & Saupe, 1992) na nuckperna HJ/IC — komruiekc-
HO-JIOTUCTUYHO M300pa’keHre ChC CUCTEMa YPaBHEHHUS
X0 = Xj _YnZ +Cy
Y.=2XY, +C,

KOUTO clie]l BbBE)XJaHE Ha KOMIUICKCHU BETUUYMHH BOJAT 0 €AHOMEPHO JIOTHC-
TUYHO N300pakeHUE C ypaBHEHHE

19.Z . =7"+C, C(C,,C,) e ynpasispai napamersp.
n+l 1 R

JHoOpe e cucremara 18. 1a ce u3cieaBa aHATUTUYHO U YUCIICHO, M3IOI3BANKH
MpeAN3BUKATEICTBATA 32 00pabOTKa Ha JAHHU Ype3 BH3MOKHOCTHTE, KOMTO JIaBar
Grid u Cloud texnonmoruute (§3.3).
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Koraro B ypaBHeHueto 19. C € KOMIUIEKCHO YHMCIIO, C€ OKa3Ba, Ye JUHAMHKA-
Ta, KOSATO TEeHEepHpa, € TBHPAEC MHTEpEeCHa M MOKa3BalKM (PpaKTaJHHUTE CBOIMCTBA
Ha Xaoca, MpeIu3BUKBa 3aHUMATeTHH (HParMeHTH, CTUMYJIHUPALIA U aKTUBUPAIIN
BBTPCUIHUTE MEXaHU3MH B CUCTeMaTa Ha uHTenekra (§1.4 — ¢ur. 4.7, 4.8, 4.9). Tlo-
COYEHOTO, OT Apyra CTpaHa, IOKa3Ba ue B OCHOBAaTa Ha U3SCHIBAHETO Ha QpaKTall-
HUTE CBOMCTBA Ha Xaoca € A3-KOHLENIUITa HA MaTeMaTn4eCKOTO MOZIETTPaHE.

U ome, B Ta3n Hacoka ©Ma MHOTO Jia c€ pabOTH, 3al]0TO HAPUMEp MPaBHIHO
B nuteparypara (Ilanues, 2001) ce orOens3Ba, ue ,,He € Taka OYEBUAHA BPb3Kara
Ha My3HKaTa ¢ MaTeMaTHKara ¥ no-TouHo Ha teopusata Ha H/IC u xaoca®, kosTo B
MHOTO CIIy4ad Ille MOTHBHpaA y4ELIUTE Ce, a TOBA € BXOJ KbM Pa3BUTHETO HA UHTE-
JIEKTa UM.

KazanoTo 3a My3uKaJIHOTO H3KYCTBO CE€ OTHACS U 3a Xy[A0)KECTBEHOTO U3KYCTBO.
BspHo e Hanpumep, 4e XyI0KEeCTBEHOTO BbOOpaKEHHE efBa JIN MOXE /1a C€ KOH-
KypHpa ¢ MareMaThKaTa U HOBUTE KOMIIOTbPHU TE€XHOJOTHHU B TOBA OTHOLLICHHE.
3aroBa B Mozena B (§1.4 — ¢ur.4) BnussHEETO HA LIBETOBATa rama (€CTeCTBEHO, pa3-
Oupa ce, U Ha XyI0KECTBEHOTO U3KYCTBO) € BaKHO B A3-KOHLIENIIMATA HA MaTeMa-
Tudeckoto Moaenupane Ha H/IC, onucBaiia Bph3kUTe Ha ONTUMHU3UPAHE B CUCTE-
Mara ,,00yuyaBan] — o0y4yaBaHn* B rpaHunuTe Ha NDM.

[To-00m0 ka3aHo, ¢ppakTalIHUTE CTPYKTYPH B IPAaHULIUTE HA MATEMaTH4eCKOTO
MoJleTTpaHe, KOUTO OTpa3siBar cBoiicTBara Ha xaoca B HC (Henuneiina nuHaMuy-
Ha CHCTeMa), HAaCTUHA MOTar Aa ObAaT OLCHSBAHHU U OT €CTeTHYHA IJIeJHa TOUKa,
Taka 4e MoJeNbT B (§1.4 — ur. 4) monpuHacs, HAUCTHHA, TBHPJIE MHOTO 32 Pa3BH-
THE Ha CyOeKTHTE ,,00y4aBaml u ,,o0y4aBan".

AHaJOTMYHO C€ pa3ChKJaBa U B OCTAHAINTE NMET Pa3HOBUAHOCTH Ha MaTeMa-
tuueckute monenu ([eoprueBa & I'poznes, 2015). Teepue noapoOHO ca pasriie-
JaHW U 3aHMMATeHUTE HIOAHCH HAa MaTeMaTHYeCKOTO MOJIENHpaHe B OCHOBHMUTE
MHCTPYMEHTH Ha Xaoca B KoHTekcTa Ha NDM napagurmara.

WNnesara na NDM B Ta3u Hacoka e:

— J1a ce OChUIECTBABA LIeNTa Ha e(heKTUBHO 00yUYeHHE C KOHKPETHA HACOYEHOCT
KbM MPWIOKEHHUS HA 3aHUMAaTEITHOTO, KOETO MOTHBHpA U CTUMYIIHpa yUeIlnuTe ce
KbM TpHaJara ,,eHUrMaTuka — TBOPUYECTBO — aKMEOJIOTHS;

— AVMHAMUYHHTE TPOIIECH ca B OCHOBaTa Ha MaTeMaTHMYeCKOTO MOJEIHpaHE U
B TO3HM KOHTEKCT 3aHUMATEITHOTO, aKO CE€ BHEIPH B €KeJHEBHATa yueOHa JEHHOCT,
0Cc00€HO B ChYETaHUE C MY3HKAJIHO U XyIOKECTBEHO U3KYCTBO, MOXE /14 CTUTHE 0
LieJITa Ha TI0COYeHaTa Mo-rope Tpuajaa — Gur. 4;

— MpeUIoKEeHaTa TpUajaa upe3 3aHUMAaTeTHOTO, HOCELO B ce0e CH MO3UTUBHU
KOTHUIIMM 1 €EMOLINH, 11I€ MOTUBHUPA yUYEIINUTE C€ KbM ONTHMAIHO Pa3BUTHE HA UH-
TENEKTa;

— IUIAKTHYECKUAT MOzieN — Gur.4, moka3sa MbTs B TEOPUSTA HA Xa0ca KbM A0C-
TUTaHE Ha )KeJlaHaTa HOBa CTPYKTypa C HACOYEHOCT 3a ONTHMAIHO Pa3BUTHE Ha
WHTEINIEKTA;
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Hoga cTpykTypa
0BO MaKpopaBHuLLe)
NDM | 6nok - PMC NDM Il 6nok - OMC

| Eiigetvka i__)l Pechnekcus I | EHumaTuKaI |TBop||ec'rBoI |Ameonorm||
[\

CuHeKTUKa CuHepreTuka
| I | I | OenapnBaHe cunata Ha MUCBLNTa I

0O6yyaBauwa cpeaa - 06C

3HaHua Ymenun Hasuuu/onut

o
1
i
H
1
1
1
1
5,

Wndopmaumonta cpepa - UC

Kornuyuu/emouun

MoTtuBaumsa

3

XyAOXeCTBEHO U3KYCTBO
(uBeTOBa NanuTpa)
My3ukanto nskycrso
(My3aukanHa rama)

3aHumaTentm
HioaHcu Ha MM

®pakTanHa cpepa - ®C

M,

M M,
i=lLn j=lm k=1p
Anre6puyHu ppaktanu eome Tpu4HM thpakTanm CToxacTu4Hu (hpaKTanm

J

®pakTanHa reometpust

Marematuko-moaenmpauwa cpeaa — MMC

WHcTpymeHTH Ha xaoca
(ATpakTopu 1 ¢hpakranm)

ATpakropeH

®nykTyauun Budypraunm

#
i
i
H
i
i
T
i
i
i

oo

OpraHu3aumonHa cpeaa — OpC

nPOAYKT“BHa
opraHusaums
| Cucrema o6yyaBaly - 06y YaBaH Hayanna cTpyktypa

®urypa 4. 3aHUMaTeIHA HIOAHCH Ha MaTeMaTHYeCKOTO MOJIETUPaHe
B OCHOBHHTE MHCTPYMEHTH Ha TEOpHATA Ha Xaoca B KOHTekcTa Ha NDM
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— cneun(pUUHUTE TEXHUKH, Ipeylarand B rpanuuTe Ha NDM mo oTHomieHue
Ha 3aHUMAaTEITHUTE HIOAHCH Ha MaTEeMaTH4eCKOTO MOJEIIMPaHe, 3aJI0KEHU B OCHOB-
HUTE HHCTPYMEHTHU Ha TEOPHUATA Ha Xa0ca, ChbC CUTYPHOCT LIe TOTNPHHACHT 32 OBJa-
JsIBaHE CHUJIaTa Ha MHUCBJITA.

Ha ¢urypu 4.7, 4.8 n 4.9 ca nocouenn gppaxTanu ¢ HACOUEHOCT 3aHUMATEIHUTE
HIOAHCH Ha MaTeMaTHYeCKOTO MOJIEIUpPaHe, KOUTO MOPaKIAT NO3UTUBHH KOTHH-
LUK U eMOLNN

(http://www.fractalmagics.com; http://www.fractalmagics.com; http://www.
fractalmagics.com).

p(z) =0.p(z)=2" -1 p(z)=2"-1

Zp.1=25+C, Zg=x+yi,¢ = a + bl (PuKCHpaHO

®urypa 4.8. Opaxranu Ha G. Julia
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Zp1=22+4C, 2o =X +yi,C = Zy (NPOMEH/IHBa)

®urypa 4.9. Opaxranu Ha B. Mandelbrot

Thil KaTo KHUTAaTa € Ha XapTUEH HOCHUTEN, TOBA HE MOXE Jla CE OCHINECTBH,
3aToBa B Kpas Ha §1.4 ce mpejyiara cnuchbk Ha web caliToBe, B KOUTO YUEIIUTE Ce
e BUIAT OOraToTO MPUIIOKEHHE HA MATEMaTHYECKOTO MOJICIIMPAHE B Pa3IUYHU
Hay4HU 00J1aCTH, U TIO-KOHKPETHO 1€ YCETSIT 3aHUMATEIIHUTE My HIOAHCH B Chye-
TaHHUETO UM C XYJI0O’)KECTBEHOTO U MY3UKaJIHOTO U3KYCTBO.

[To-mataTthk 2P* rmaBa oOXBallla METOOJIOTHSATA U METOAMKATA Ha H3CIeaBa-
Heto. CHcTeMaTH3UpaHyu ca IMPUHIUIATE, METOAUTE, OPMHUTE U CPEICTBaTa, 00-
ciyxBaiy u3cieaanero. Ilpeamoxken e TexHonorudeH moxaen (§2.2, ¢ur. 1).

[TompoOHO ca M3sICHEHW KOMIIOHEHTHTE MY Bb3 OCHOBA Ha ChINECCTBYBAIIUTE B
HACTOAIIETO Tpaauiuu, Ho B NDM cTui, u € BKIIOUeH METOAUYECKH HHCTPYMEH-
TapuyM Ha Tema ,,[10JOOHOCTH ¥ €HAKBOCTU C MOCTUTHATH ONTUMAIIHU Pe3yaTa-
TH oT emnupuydHU u3cnensanus ([eopruesa, 2009).

Tyk OuxmMe HCKaly Ja TIOAYEPTAEM U TOBA, Y€ TEXHOJOTHUHUSAT MOJICIT JIaBa OIIE
1 uH(OpMAIU 32 CHHEPTUATa MEXIAY WHBAPHAHTHUTEC U BapUATUBHUTE KOMIIO-
HEHTH Ha pe(dIeKCUBHUTE CITIOCOOHOCTH Ha CyOSKTHTE, KaTO U €IHUTE, U IPYTUTE
BOJST IO CAMOPa3BUTHE, CAMOYCHBBPILIEHCTBAHE U CAMOPETYIIallts.

WHBapuaHTHUTE KOMIIOHEHTH XapaKTepU3UpaT MOCTOSHCTBOTO Ha (popMute U
CpeICTBaTa Ha W3CIeNBaHUS MPOOJIEM KaKTO MO OTHOIICHWUE HA MPOIECYATHHUS,
TakKa ¥ 10 OTHOIIIEHUE HAa KOHTPOJHHS OJIOK, IOKaTO BAPUATUBHUTE KOMIIOHCHTH
UMaT ChABPIKATEIHO-TTPEIMETHA HACOYCHOCT U OCHIICCTBIBAT BapHpaHe Ha pera-
IIMOHHUTE BPB3KU B TPUWICHHATA Pelialiusl OpraHu3alus — MPOAYKTUBHA OpTaHU-
3alys — CaMOOpPraHU3aIisd U KaTo TaKMBa UTPasT PoJsiTa HA MapaMeTpy Ha pena
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Pa3BuTue Ha nHTenekra CuHepretnyHa cpepa— CuC

MakpopagHuLie (HOBO) <—|

emd [1apameTpy Ha pepaR a8

HoBga cTpykTypa Ha Cuctema

o6yu4aBaly — 06y 4aBaH

MakpopaeHuLue (CTapo geemd MukpopasHUwe MerapaBHuLye

NDM MucnogHa cpega - MC

{ NDM | 6ok - PMC % { NDM 1l 6nox - OMC ;
| 1 | EdigeTua E | Pedpriexcus i Enurmatuka TBopu4ecTBO Axmeonorms E
E N P v i
i | CuHekTuka Cunepretuka i E |OBnaAﬂBaHe cunata Ha MUChLNTa i
i' CTvmynupalua cpeaa — CTC i O6y4aealua cpena — 06C
» / N N ( )
i orHuLumnemoLun ; | Camono3HaHue I | MeToau l
H ; |CaM0aK‘ryanM3aum|| | ®opmu l
M ——— - I Camopeanusauus I | CpeacrtBa I
—>:
WUHdopmaumnorHa cpeaa — UC Mpouecyanex MeToanyecku KoHTponen
6nok MHCTPY MEHTapuym 6ok
\_ / \ py puym /- { J
OCHOBHM NPUHLMNYK
OpraHu3saumoHHa cpega — OpC

YnpaBnsBaum
napameTpu

i

opraHusauusa

Cuctema obyyaBauy — 06y yaBaH

MatemaTtnko-mogenupaiya cpesa — MMCE

ATtpakTopeH
CNeKTbP

I Budyprauun |<—| dnykTyaunu

R ———

HavanHa cTpykTypa

®urypa 1 (1. 4). TexHonoruueH Mozaen
Ha cucreMara ,,00y4yaBau] — oOy4yaBaH* B rpaHuuuTe Ha NDM
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Ha cucTemara ,,00y4aBami — o0y4aBaH“. B cbiioTo Bpeme, Moxe Jia ce TBBPIH, Ue
WHBapMAHTHHUTE KOMIIOHEHTH Ca YIPABJIIBALIUTE I TapaMeTpPH.

[To-o61mo ka3aHo, crnensa, 4e CTPYKTypara Ha OTACTHUTE KOMIIOHEHTH Ha TeX-
HOJIOTMYHUS MOJIENI U B3aUMOJICHCTBUATA HA MHBAPUAHTHUTE U BApUATUBHUTE UM
XapaKTepUCTUKU HA pa3IMYHU paBHUIIA B TpaHuiute Ha NDM ocurypssar camo-
Pa3BUTHETO U CAMOAKTyaIN3alMATa Ha MHTENEKTa Mpe3 LeNus My )KMBOT, KOETO ce
M3SCHSBA MO-TIOAPOOHO B 4™ TIaBa.

BoB 27 maBa, §2.3, ce akIeHTYBa CHIIO U Ha MAaTEMaTHYECKOTO MOJECIHUPAHE,
HO C HACOYEHOCT B MPOLIECUTE Ha EMIUPUYHUTE U3CIEIBAHM, 32 KOUTO € Xapak-
TEpHO, Y€ aKo He ca ¢ IBJIHO, & CaMO C YaCTHUYHO MpHIaraHe Ha CTaTUCTHUYECKH
METOIH, T€ ca HE3aBbpIICHH, O0SIBEHUTE NMPUHOCH Ca HEAOKa3aHH, a €3MKbT Ha
HayKaTa € €3UKbT Ha JJOKa3aTeJICTBaTA.

CucrtemMaTH3MpaHHu ca METOJU 3a MPEACTaBsIHE HAa CTAaTUCTHYECKH pe3ynTa-
TH, CTaTUCTUUYECKHU pA3MpeAeNeHHs, €Tall Ha CTATUCTUYECKH aHajlu3 3a 3aBU-
CUMOCTH — AMCIIEPCHOHEH, KOpPElaluOHEeH, pErpecHOHEH U (aKTOpeH aHau3.
BxmroueHu ca npuiokeHus B IPEANPUETOTO U3CIEIBaHE YpE3 MaTEMaTHUYECKO
Moxenupane. IIpeanoxxeHusT Mozien € CBbpP3aH C MACUBEH €KCIIEPUMEHT, B OC-
HOBaTa Ha KOMTO CTOM CTaTHCTHYecKa 00paboTKa upe3 perpecMOHHH MOJEIH.
[To-HaTaTBK ce aKLEHTyBa Ha MO, CBbp3aH ¢ (opMUpaHe €THOPOAHOCTTA Ha
u3clenBaHUTE IPYIH NPHU nenarornuecku uscneasanus B NDM ctuin. Ilocoue-
HUSAT MOJICJN € aKTyaJieH, 3all0TO, KaKTO IMOKa3Ba MpaKTUKara, B mpeoliagaBa-
II0TO MHO3MHCTBO OT MO-CJIOKHU CUTYyallid €IHOPOJHOCTTA HA U3CleBaHUTE
IpynH TOJIeKH HAa ChbMHEHHUE TIOpaay rojsiMaTa 103a CyOSeKTUBHOCT OT CTpaHa
Ha U3CJIEeA0BaTENNTE.

KazanoTo 1oTyk BoAu 10 U3BOJA 3a ThPCEHE HA a/IEKBaTHU 3a CbOTBETHOTO
u3cienBaHe Pa3HOOOPa3HU MATEeMaTHYECKH MOJENH, KOUTO B MPEANPUETOTO
u3clenBaHe ca MbTeBOJUTEN KbM BbPXa/aKMEOJIOTHYHOTO U TBOpUECKaTa Jei-
HOCT.

HoBuTe B3aMMOOTHOIICHUS] MEXKIY YUCIIUTE C€ M MHPOPMALIMOHHUTE TeX-
HOJIOTHH B YCJIOBHSATA Ha ChbBPEMEHHATa aBTOMATU3allMsl MOCTaBsAT ¢ ocoOeHa
OCTpOTa MpobieMu B 00pa3oBaTeaHaTa CUCTeMa, peCIIeKTUBHO B MOJICHCTEMaTa
u ,,00yuyaBamy — oOyuyaBan®. [locieqHuTe BMHArm omocpeiacTBaT pa3paboTBa-
HETO Ha y4yeOHH CTpaTeruu, AuQepeHuupaliy ce Ha HepapXW4ecKd paBHHIIA
C Pa3IMYHO CHIBPXKAHUE M U3UCKBAIIU MOPAAN BEPOSITHOCTHUS XapaKTep Ha
crucTemara ch3/1aBaHe Ha MIMPOK CIEKThP OT MOJEIHU 32 JOCTUTaHE Ha KpalHaTa
uen. M ToBa HaucTHHA € Taka, 3aI0TO MOACIUPAHETO B yUeOHUs Mpoliec TpsOoBa
Jla € TACHO CBbP3aHO C HEroBaTa ONTHUMHU3AIHUsA, KOATO C€ CbCTOU B MO-TOJIAMO
CHOTBETCTBUE HA NEAAroru4eckKuTe BB3AECHCTBUA Ha Bb3MOXKHOCTHUTE Ha yue-
LIUTE CE.

B 3™ maBa ce ThpcHu A0 KaKkBa CTENEH TO3M ONTUMAJIEH ITBT, IPEANIPUET B KOH-
uentyaiaaus moxen (§1.3, ¢ur. 3), 3aBUCH OT U3MOJI3BaHETO HA HH(POPMALTUOHHHUTE
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TEXHOJIOTUHU B CHCTEMara ,,00y4aBaml — o0yyaBaH U KaK €BOJNIOMpA MaTeMaTH4e-
CKOTO MOJIETUPAHE B Ta3u HACOKA.

EctecTBeHO € €KCIIOHEHIMATHOTO HapacTBaHe Ha MH(POPMALMITA, KaTo 3aKO0-
HOMEPHOCT B ChbBPEMEHHOTO TEXHOJOTHYHO OOIIECTBO, 1a HATOBAPBa/IPETOBapBa
yuemute ce. CienoBaTeIHO HalMLE € HeOOXOAMMOCT OT IMOMOILTa Ha HH(OopMa-
LUOHHHUTE TeXHONIOTHH. Pa3bupa ce, BCIKO HOBOBBBEACHUE MMa U MO3UTHUBHU, U
HETaTHBHU CTPaHH, T.€. TPAOBA J1a CE THPCAT HEOOXOAMMH M TOCTATHYHH YCIOBHUS
3a OajaHcupaHe B ynoTpedara um.

CncraBsHeTo, pa3pabOTBaHETO HA MUIAKTHYECKH MOJAENH MOCPEICTBOM HH-
(OopMalIMOHHH TEXHOJOTHWH JaBa NMPHUHLWIIHO HOB OONUK TPU H3SICHSABAHE Ha
mpoOneMuTe Ha pa3OMpaHeTO Kak Ja ce CTHTHE Mo-Obp30 10 MHCAUT/Mpo3peHHe
U y4eluTe ce Ja ce MOTOIAT B TBOpUECKUTE cu uaeu. 1 ToBa Moxe na ce ciydu
HWMEHHO 4pe3 NPOAYKTUBHATA OpraHU3al|sl U CAMOOPTaHU3aLUs — IPH HATUYHETO
Ha MOAXOAALIN UH(POPMAIIMOHHU TEXHOJIOTHH, KOETO TIOTBBPIK/AaBa, Ye T ca Hauc-
THHA IJIOOTBOPEH €Tall B Pa3BUTHETO Ha 00pa30BaHUETO U MMaT CBOE MSCTO BHB
BCHYKH NPOLIECH U SBICHUS B HETOBUTE IPAHUIIN.

O06pa30BaHUETO MO MPUHLUI € TEXHOJOTHUYEH MPOLEC C U3BECTHA HACOUYEHOCT
KbM KpeaTWBHaTa JEHHOCT. B Ta3n Hacoka B memarormyeckara JUTepaTypa cTaBa
BBIIPOC 3a ,,TEXHOJOT'HsI B 00pa30BaHUETO U ,,TEXHOJIOTHsI Ha 00pa3oBaHUETO™.
U B enunus, v B Apyrusi ciydaid MHGOPMAIMOHHUTE TEXHOJIOTHUH HABISA30Xa C
Obp3u TeMIoBe B 00YUEHHETO W 3all0YHAXa J1a UIpasT poiisiTa Ha 0Opa3oBaTeHU
TexHonoruu. ToBa, HAaCTHHA, € MPEAU3BUKATEIICTBO 3a IOCTUTAaHE HA PEaULa JH-
JAKTUYECKH LEIH.

B Ta3u Hacoka cumOno3ara Ha HOBUTE HH(OPMATMIOHHH TEXHOJIOTHH U MEaro-
THYECKHUTE TEXHOJIOTMH OYepTaBa Bb3X0/1a Ha IO3HAHUETO U CTENIEHTA Ha OCUTYpe-
HOCT Ha IeJarornyeckara AeHoOCT.

B 37 maBa e mpencTaBeH CTpPYKTYpeH Mozed Ha GyHKIMHUTE Ha 00y4aBamius B
ChBpEeMeEHHara nefarorndyecka rexsonorus (§3.1, ¢ur. 1).

MareMaTnyeckoTo MoJeIupaHe, KOETO MMa CBOS JIOTMKAa U CBOM 3aKOHH,
ype3 WHGHOPMALMOHHUTE TEXHOJIOTHH Ie MO3BOJIM Ha 00y4aBaHUTE, U3BHPII-
BaliK¥M TOCJIEJOBATEIHU ACHCTBHS C U3MEHEHUE Ha HAKOU IIapaMeTpH, Ja CTHUT-
HaT caM¥ 10 €HU WIH IPYTH 3aKOHOMEPHOCTH, KOUTO ChILECTBYBAT B peaHUs
o0ekT. [Ipu ToBa mocnexgnuTe mie ObAaT IBIOOKO OCMHUCICHH U pa30paHu KaKTo
Ha PaBHUIIETO Ha UHTYUTUBHATA JIOTUKA, TaKa M B 00JACTTa HA CH3HATEITHUTE
MPUYUHHO-CIIEJCTBEHU 3aKOHOMepHOCTH. C M3MOI3BaHETO HA TOAOOHU MOAENN
WHOOPMALIMOHHUTE TEXHOJOTHH MPUA0OMBAT TUAAKTUYECKHA CBOHCTBA, KOUTO
peamHuTe 00CKTH HE MpUTEKaBaT. IMEHHO MO TO3W HAYMH MOTaT Jja ce U3TPpaxk-
JaT MEXaHM3MH Ha MHCIIeHE 1 00ydaBaHHTE, IPEMHUHABAWKYU Mpe3 AUAaKTHYEC-
CKOTO MOJIeNMpaHe, Ja MOoraT Ja CTHTHAT 0 T. Hap. Y4eOHO-U3CIeI0BaTEICKO
Mozenupane. Hanpumep upe3 KOMIIOTBpHA CUMYNAIUs ce OCh3HABa UJEATA 32
Hal-100po pemaBaHe Ha AajaeH npobieM. CinenoBaTelHO Moaenupamara GpyHk-
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r 3

Meparormyecka TexHonorus

1
[ | [ |
TexHonorus Ha
AuarHoctmkata u
OuaaKToMeTpusTa

TexHonorus Ha
ynpaBneHueTo

TexHonorms Ha f§ | TexHonorus Ha
Bb3NUTaHNETO 00y 4eHueTo

s
]

0O6yyaBalua cpeaa — 06C
Opranu3aumoHHa/
ynpaBnsBauwa hyHKuma

Yye6Ha
¢yHKLUMA

WUscnepoBarencka
¢yHKuUMA

BbanutatenHa
ykuus

.-------.-----------.

WndopmaumonHa | Mopenupawa i O6yyasawa | KoHTponHa
¢yHKLUMA ¢yHKUMA ¢ yHKLmA ¢yHKLUMA
WHdhopmaumoHnHa cpepa - UC

®@urypa 1 (. 3). CtpykrypeH Moneln Ha QyHKIMATE Ha 00ydaBaIys B ChBpeMEHHATA
TIeIATOTMYECKA TEXHOJIOTHS (B KOHTEKCTA HA HH(OPMAITIOHHUTE TEXHOJIOTHH )

o
S

MoTuBaumoHHa
ctepa

EmoumnoHanHa
ctepa

]

%

s Ha HHPOPMALIMOHHUTE TEXHOJIOTHUHU € OCHOBA 3a H3cjenoBaTesckara QpyHk-
s Ha oOydyaBamus.

AHaJIOTUYHO ce pa3miexaT U ocTaHAIUTe QYHKIMH Ha 00y4aBalivs KakTo B
nHpOpMaIMOHHATa, Taka U B oOy4aBamiarta cpena. IIpencTaBeH e ciuchbK Ha MyI-
TUMEIUEH cOPTyep CbC CUCTEMaTU3UPaHu U3BOAM OT IMPWIATaHETO MY, KOUTO BO-
JIAT 10 pa3BUTHETO Ha HOBH CTPAaTErvy 3a MPEroJiaBaHe U yueHe.

SABHO, oOpa3oBaTenHaTa cUCTEMa B ChBPEMEHHOTO OOILECTBO € H3MpaBeHa
npe] HOBH NpeIu3BHKATENCTBa. ToBa HU HAaBEKAa HA MUCHJITA B TPAHUIUTE Ha
NDM ga TepcuM He caMo HeoOXoauMaTa MOAr0TOBKa Ha MOAPACTBAIINTE, HO U /13
HaIpaBUM TAXHOTO ITOKOJIEHUE aJIEKBaTHO KbM H3MeHsImara ce cpeaa. [lpennara-
HaTa KOHIIETILUS MMa IPeTeHINH a Obe CTpaTerus, OCUTypsBalia ONTHMAaIIHO-
TO pa3BUTHE HA WHTeNeKkTa. IMeHHO MH(pOPMALIMOHHUTE TEXHOJIOTHH B TOBA OT-
HOILIEHHE CTUMYJIHMpAT HaJexaara 3a epeKTUBHOCT B 00pa3oBaTeIHaTa CUCTEMa,
3al]0TO MYATHILTUIHUPAT eeKTa OT HayYHOU3CIIEN0BaTEICKOTO ThPCEHE U BOISAT
JI0 CaMOIIO3HAHUE.
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Hoga cTpykTypa

NDM | 6nok - PMC NDM Il 6nok— OMC

| EiieTnka f al Pedpnexcns I EHurmarmka |TBOp'-IeCTBOI |Ameonorv|;|l

i
CiHekTuKa I CMHepre'ruKa OenaaseaHe cunara Ha MUCBITa

MatemaTuko-mogenuvpaila 'E WUHdopmaumnorHa cpena — UC
cpepga - MMC :

M,

CHUCTEMEH CHHTE3
M,=f(M,).i=Ln-1

computing

Community cloud
Cloud 2.0 Hybrid cloud

Cloud 1.0 Private cloud

L ........coo.. SOOI i Public cloud

llkee nokonexune

II=° nokoneHue

|-e° nokoneHue

computing

computing

O6pa3oBarenHa
cuctema

CTpykTypa Ha Cepeu3-opueHTMpaHa
& EBONIOLIMA Ha UT &3
HauanHa cTpykTypa Graeweto apxuTekTypa

®urypa 4 (r. 3). Konnenryanen monen, cebp3at ¢ UT, oOcmy»xBar oopazoBarenHara
CHCTEMa B TPAHUIIMTE Ha A3-KOHILIETIIMATA HA MAaTEMaTHYECKOTO MOZIETTPAHE
B koHTekcTa Ha NDM (X-computing — u3mosn3sai ObeIiy Bepcur Ha codTyep)
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[To-nararbk B 3™ maBa, §3.2, ca M3sICHEHN CHHEPTUMHUTE BPB3KH IIPH HATTTYHETO
Ha MH(OPMAIIIOHHHU TEXHOJIOTMH B KOHTEKCTa Ha MaTeMaTHIeCKOTO MOJIITUpaHe.

OOmara cBeTOBHA BbJIHA Ype3 HABIM3aHE Ha MHPOPMALMOHHUTE U KOMYHH-
KallMOHHUTE TEXHOJIOTUU B 00pPa30BaHMETO C€ CHII'BTCTBA C MOSIBATA HA MHOXKeE-
CTBO MPOOJIEMH OT XapAyepHO M cO(TyepHO e€CTECTBO, HO HE MO-MAJIKO Ba)KHU
ca ¥ MpoOJIeMHTe 338 COLUATHO-TICUXO0JIOTO-NIEarOrHYeCKUTE U3MEPEHHS Ha TO3U
MPOLEC, KOWTO OYEBUAHO THPITH U 1€ THPIIU CEPUO3HH CHIBPKATEITHH U OpraHu-
3allMOHHU poMeHH. [IoCBETeHOTO BHUMAHKE HAa YYEHHUTE B Ta3u 00IacT mocTaBs
HAyaJI0TO Ha MHTEPHET Oa3upaHa rmegaroruka, KosaTo, Makap /a € B 3apOAMIL, UMa
obemagamio 0bneme (Pachler, 1999). B To3u naparpad ce o0pbina BHUMaHUE U
Ha T. Hap. JEJIOBU UTPH.

B Ta3u Hacoka 1enTa Ha W3CJIEABAHETO € Jla Ce MOKaKaT Bh3MOKHOCTUTE Ha
UTPOBOTO MOZAETIHPAHE B MPAKTUICCKHUTE 3aHATHS Ha YUUTEICKUTE CIICIUATHOCTH,
Ype3 KOUTO ydeluTe ce GOpMUpaT W pa3BUBaT YMEHHs M HABUIIM 3a TIpaBUIIaTa,
METOOUTE U HaUMHHTE 32 MPUJIOKEHUE W Ha MPUAOOUTUTE 3HAHHUSA B MPAKTHKATa
— anpoOupa ce koMruiekceH NDM moaxon npu B3eMaHe Ha PELIeHUs B pa3InyHH
CUTYyaLlUH.

Cucremarusupany ca 1 0COOCHOCTHTE Ha TaKa HapeueHUTE JEJIOBH MIPU KaTo
cBO€0Opa3HU AUAAKTUUECKH (POPMHU, CBBP3aHU C TEOPUATA HA MOJEIUPAHETO.

Tebpae ronsiMo BHUMaHUe ce oTaes u Ha T. Hap. Grid u Cloud TexHomoruu
B KOHTeKkcTa Ha NDM B rpanunute Ha A3-KOHIENIHITa HA MAaTEMaTHYECKOTO
moxenupane (§3.2, ¢ur. 4). C npaBo TO3u MOJIE] € HAPEUYCH KOHIIETITYalleH MO-
Je, CBbp3aH C MH(QOPMALMOHHU TEXHOJIOTHH, OOCTyXBall oOpa3oBaTenHATa
CHUCTeMa B TPaHULUTE HAa A3-KOHIENIUATA HA MAaTEMaTUYECKOTO MOZEINpaHe B
koHTekcTa Ha NDM. B mMoznena ce oOpbIilla BHUMaHUE HA T. HAP. CEPBU3OPUCH-
THpaHa apXUTEKTypa, KOSITO € OTTOBOPHA 3a MPEATOKEHUTE Pa3IndyHU BUAOBE
kommioTuHrU: Grid-computing, Cloud-computing u X-computing (mociegHusT
HOCH TOBa Ha3BaHHWeE mopanu (axra, ye uU3Moia3Ba ObJCIIN Bepcuu Ha copTyep,
HEU3BECTHHU B HACTOSILETO).

B mopmena ca cuctemarusupaHu W paznuyHuTe BHIoBe oOmamm (Community
cloud, Hyprid cloud, Private cloud, Public cloud), xouTto ce moapasnensar Ha kare-
TOpHUH CIIOpe]] TUIIa Ha mpeacTaBeHara yciyra (SaaS, PaaS, [aaS).

[TocoueHOTO AOTYK MOKa3Ba, Ye CHHEPTHMHUTE BPB3KU HA PA3TUYHUTE TEXHO-
JIOTMX B TPaHULUTE HA MAaTeMaTH4YeCKOTO MOJENHpPAaHe IIe BOIIT U cera, U B Ob-
Jlellle 10 pean3upaHe, OChIIECTBIBAHE HA LIEIUTE Ha MPEAJOXKEHUTE B KHUTAra
KOHLENTyaTHu Mofenu. [lo-HaTaTbk cTaBa BBIPOC 3a MPEIUIOKEHUS B TPAHUIIUTE
Ha NDM X-computing, KO#TO Iie HaArpaxa I0COYEeHOTO M0-TOpe, U Ce HasBaMe,
4 KOMIIOHCHTHTE My [, j =1,pn, C MHOXCCTBO yJa4HH XapaKTCPHCTHKH, o0cyx-
BaIllM TO3UTUBHOTO B €BOJIIOLIMOHHOTO MY pa3BUTHE, [a BOASAT IPU BCUUKH CIIy4aH,
Ha I00ATHO HHUBO, 10 OCBILECTBSIBAHE HA HEOOXOAUMUTE U JOCTAThYHU yCIOBUS
3a ONTUMAJIHOTO Pa3BUTUE HA MHTEIICKTA.
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ToBa HM HacouBa 1a OObpHEM BHUMaHHE Ha X-computing, KOHTO 11e 00CITyX-
Ba oOpa3oBarenHaTa cucreMa B Opaemero. EctecTBeHo e Toi aa Obae ¢ Hacoue-
HOCT €JIEKTPOHHOTO O0ydYeHHEe, Ha KOETO B KHHUTraTra € 0ObpHATO TBHPIE TOISIMO
BHUMAaHHE.

OCHOBEH € IPHUHOCHT Ha MareMaTHYeCKOTO MOAeINpaHe B ocHoBaTa Ha NDM
3a ONTHUMHU3MpPaHe MOTEHIMANa Ha MHTENIEKTa Ha CyOeKTuTe ,,00ydaBail’ u ,,00y4a-
BaH" B T. Hap. yueHe Npe3 IeNus )KUBOT. ToBa € oTpa3eHo B 4™ raBa.

B §4.1 ce onmcBa quHaMuKara, OCBHIIECTBIBaHA B IIpolieca Ha 00y4YeHre Ha yde-
muTe ce B KoHTekcra NDM B rpaHAndTe Ha MaTeMAaTUYECKOTO MOZCIIUPaHE.

H3scHsABaA ce ChUIHOCTTA HA YYEHETO MIPE3 LEIUs KUBOT, a UMEHHO — TO € IIPO-
Lec Ha NpuaoOMBaHe M YCBOSIBAHE HA 3HAHHSA, YUCHHUS, OMUT B MPOABIDKEHUE HA
LsJ1aTa )KU3HEHA NEHHOCT Ha YOBEKA.

[To-TouHO MpeAcTaBeHH ca ABa JUIAKTHYECKH/KOHLIENTyanHu Moaena (¢ur.l n
¢wur.2), ouepraBaiiy ONTUMAIHUS BT HA Pa3BUTUE HA MHTEJIEKTA, KATO HA BCEKH OT
TSAX ca CBHIIOCTABEHU CHOTBETHU MaTeMaTH4ecKH Monenu (JudepeHuuanHy ypas-
HEHHS U CUCTEMHU JuQepeHLUalH! YpaBHEHHs), ONMCBAIIY AMHAMHUKATa B Pa3BH-
THETO HA MHTENECKTa. BHUMAHUETO € HACOYEHO KbM Ch3[aBaHETO Ha €IIEKTPOHHU
MPOIYKTH — HEOOXOJMMOCT 32 ONTUMATHOTO Pa3BUTHE HA HOOC(HEPHHSI MHTEIEKT
Ha YOBEIUKWS MHIWBHUJ B TPaHULMTE Ha TpUTe GopMH Ha yueHe — hopMaliHo, He-
¢dbopmanaHO M UHPOPMAIHO yueHe, 00CTYKBalll 00YyYEHHETO B KOHTEKCTa HA Bb-
BeaeHara NDM napanurma, Bogemia 1o Moje3HOCTTa Ha ,,KpaiHus eQeKT™, a ToBa
MOKE /14 C€ IIOCTUTHE Upe3 UHTErpalys Ha PA3IIMYHU XapaKTEPUCTUKU, CBbP3aHU C
MaTeMaTU4eCcKOTO MOJEIMPaHe Ha MPOLECUTE U SBJICHUSITa B 00YUEHHETO, KaKTO €
nocoueHo ome B 1™ raga, (§1.1, c. 12), ,,ue TBbpJE MHOTO HAJCKIU CE Bb3JIarar
Ha HETOBUTE Bb3MOKHOCTH, HA HETOBUTE AHAJIU3U U CUHTE3H, Ta JJOPU U 32 LsUIOCT-
HUTE MOCTI)KEHUS Ha MO3HAHUETO .

OnTUMamHOTO pa3BUTHE HA MHTEJEKTa U3MCKBAa CBOEBPEMEHHO OTKPHUBaHE Ha
W3MEHEHMATA B I03HABAaTelIHATa JEWHOCT Ha WHTENEKTa, KOATO € CBbP3aHa U C
€BpPUCTUYHATA NEWHOCT Ha ydemuTe ce. Moxe 1a ce 04akBa, 4e TOBa IIE CE OCh-
LIECTBH, KO THPCEHUAT ONTUMAJIEH IIbT HA PAa3BUTHE TPBIHE OT CUCTEMEH aHAIIU3
U CHHTE3 KbM JIMHaMHU4YHU Mozenu Ha NDM crpareruu ¢ HaCO4eHOCT KbM €BpUC-
THKAaTa, 3aIbJDKUTETHO HE0OX0AMMa 3a Pa3BUTHUETO HA HHTEIECKTA.

B yHHCOH ¢ Ka3aHOTO OT IPEACTAaBEHUS KOHLIENITYaleH MOJE] Ha eBpUCTHYHATA
JeiHoCT Ha oOy4aBaHu M oOydaBamy B rpanunute Ha NDM — ¢wur. 1, ce Bmxna, e
OpraHu3alysaTa, MPOAYKTHBHATA OPTaHU3aIMsl M CAMOOPraHU3alUATa MPEIIIECTBAT
eBpUCTUYHATA IEMHOCT. 3a Ta3u 1e] MMa He0OXOAUMOCT OT OOraTHTe 0 ChABpKa-
nue noHsaTus Ha [ u Il 6ok — ¢ur. 1. Tosa ca eiinetuka, pednekcusi, CHAHEKTHKa, CH-
Hepreruka (I 650k) n eHurmMaruka, TBopuectBo, akmeosnorus (11 61ok). Penanmonnu-
Te BPB3KU MEXIY TE3H MOHATHUS ca MOAPOOHO U3sicHeHH ome B §1.2, ¢ur. 2.

Jpyru BaskHM MHCTPYMEHTH B Mozeia oT ¢ur. 1 (¢ MCUXoJIoro-neaarorniecka
HACOYEHOCT) €A KOTHULIMUTE/€MOLMUTE U MOTHUBAIMATA B TPAHULUTE HA MO-TOPE
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Hoga cTpyktypa

MatemaTuko-Mopenvpaia cpena - MMC

EBpuctuyHa cpepa - EC

EBpucTUYHN
cTpateruu

EBpuctuyHa EBpuCTUYHU
neiHocT noxsartu

ATpakTopeH

cnexTD l«—] Budypkaumm

_--....--.....--....-.
~...........I..........0

NDM Il 6nok - OMC

| EHurmatuka l | TBOpyecTBO I |Ameonoma|
v

| OBnapsBaHe cunara Ha MUCbNTa I

NDM | 6nok - PMC

Epetuka

Pecpnecin
Pecdhnekcushn
cnocoGHoCTH

AHTMLMNATMBHYU
MexaHu3mmn

Camoakmyanusay usi
Camopezynayus

Camopassumue

CamooueHsisaHe
CamokoHmposn

e ——————

WHBapmaHTHU
BapuaTuBHu

CuHeKTHKa
CuHepreTnka

!

O6yuaBalya cpeaa - 06C

l 3HaHuA H YMeHus HHaBMuM/onuTI

OpraHu3aumoHHa cpepa — OpC

opraHuzaums

,...--....---.
i

Cucrema
WndopmaumonHa cpeaa - UC 0byvaBaly - 0byyaBaH
WTIVKT L
KorHuuumn/emouumn O6pasoBatenta
cuctema

MoTuBaums

Hauanna cTpykTypa

(Ctapo makpopaBHMLLe)

®urypa 1 (1. 4). Konuenrtyanen Moien Ha eBpUCTHYHATA JEHHOCT
B rpanunute Ha NDM
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MOCOUEHHTE MOHATH. PolisiTa M 3amo4Ba Bce TIOBEUE Ja ce Haara nopaau Gaxra,
4ye pa3BUTHETO M MPOMEHUTE B KOTHUTHBHATA OOJIACT BCE OLIE ca HEAOCTaThYHO
e(eKTHBHU 3a MMPOLYLHUPAHETO HA YCIEX B KHUBOTA.

[IpaBmiiHO ce cunTa, ye eMOIMUTE HAIPUMEpP ca OPTAaHU3HPALIUTE U MOTHU-
BHUpAIlM MEHTAJHU MPOIECH, YNETO BIUSHHUE C€ peanu3upa upe3 Bb3AeHcTBUE-
TO UM BbPXY KOTHHULHUATA U JEHCTBHUETO. 3aTOBAa MHOTO YECTO (BMXK MEXKIyHa-
ponHuTe TECTOBE, cBbp3aHu ¢ PISA, 3a oueHaBaneTo) ce oOpblia BHUMaHHE Ha
ydeHerto upes AeiictBue. C Apyru Aymu, B KOHLENTYaJHUs MOJEN ce HalmsAra
BBPXY €MOIMOHAIHATAa MOJYJallKs, OCUTypsBalla YyBCTBO Ha cebepedepeHt-
HOCT B JIMYHO 3Ha4€HHUE.

B u3cnenBanero ce oOpblia BHUMaHHE U Ha T. HAp. BETPEIIHA MOTUBALIUS I10-
paay MONE3HOTO U JIeHCTBHE BbPXY TBOPUECTBOTO, KOETO € B OCHOBATa Ha €BpHC-
TUYHATa JEUHOCT.

[To-nararbk B §4.2, pazriexaaiki eBpUCTHKUTE KaTO METAcIIOCOOH 3a pelia-
BaHEe Ha peArIia MpoOJIeMH, ca MPEACTaBEH! EBPUCTUYHU CTPATETHH U MOXBATH,
ype3 KOUTO MOJKE J1a C€ CTUTHE 10 ONTUMAJIEH KpaeH pe3yJTar, T.e. MOXe Ja ce
TBBPJH, Y€ EBPUCTUYHATA JEHHOCT € OTTOBOPHA 32 MHTENEKTYalHUs TBOPUYECKH
npouec (Bux 11 610k Ha NDM, cBBp3aH ¢ Tpuajara ,,eHUrMaTuKa — TBOPUYECTBO
— akMeosiorus‘). Bp3 ocHOBa Ha eKCIEpUMEHTAIHU U3CJIEIBAHUS CE MOTUEp-
TaBa TBBPJEHUETO, Y€ €BPHUCTHKATA € €IHO OT Hal-Ba)KHUTE HANpPAaBICHUS B
n3y4yaBaHe CTPYKTypara Ha MUCJIOBHATa AeiHocT (Bux §4.2.2.3 — Moxe nu na
ce MOATOTBS AOCEIlaHeTo?), T.e. CTUTa ce 0 3aKJIIOYEHUETO, Ye Tpuajara, 3a
KOSITO cTaBa BbIpoc BeB 1l 610K, HaucTHHA, B rpaHUIMTE HA T. Hap. NDM mnoxa-
X011 B 00y4eHHEeTOo, BbB BCAKA Bb3PAacT MOXKE /1a € H3TOYHHUK Ha T. Hap. 03apeHue
— MPEeANoCcTaBKa 3a TBOPYECKO peliaBaHe Ha peauua npobnemu. Mnu mo-obmio
Ka3aHO, B KHUTaTa ce MPaBM OMUT Jla C€ OCHIIECTBHU IIe/ITa Ha eBpUCTHUKATA J1a
u3clie[iBa IpaBuiia U METOIH, BOJACIIN JO OTKPUTHUS U M300pETEHUS B IPaHULIN-
Te Ha NDM napanurmara.

B §4.3 e npencraBeH koHienTtyaiaeH Mozen (¢pur. 2) 3a yueHeTo mpe3 Ie-
st )kuBOT. OUepTaHUAT ONTUMANCH BT Ha Pa3BUTHE Ha HOOC(HEPHHUS UHTE-
JIEKT UMa U3BECTHH pasznuuus oT mojaena B §1.3, dur. 3, mopaau dakra, ue
ce BKJIIOYBAT ¥ GOpMHUTE HAa HEPOPMaITHOTO U HHPOPMAITHOTO yueHe. MHOTO
moApoOHO ce cuupa BHUMAHUETO Ha KOMIUIEKCHOTO moHsTue NDM, o6xBa-
mamo 107 moHATHUs, BKIOYEHH CHOTBETHO B | 670K — OTTOBOpEH 3a pa3BUBa-
mata MUCJIOBHA cpefa, u BB Il 010K — OTrOBOpEH 3a OBJiaAsBaIaTa MUCIOB-
Ha cpena. Onucano e u pasznuuneto B NDM cpenara, oOxBamaiia u3BeCTeH
Opoli yueOHHM cpeay ¢ Mo-pa3auyHa HACOYEHOCT MOpaaH pa3ndyHuTe GopMuU
Ha y4YeHe.

Wwmaiiku npenBua, 4e yCBOSBAHETO Ha 3HAHHUA U (OPMHpAHETO HA YMEHHS IO
CBOATA CBIIHOCT € TI03HABATENIEH MPOLIEC U 3aTOBa, B KOHTekcTa Ha YLK, aknen-
THT B KHUraTa € HaCOUeH KbM:
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HoBa cTpykTypa
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Cucrema O6pasoBatenHa HavanHa cTpykTypa
006y yaBall - 06y 4aBaH cucrema (Ctapo makpopaBHuLLe)

®urypa 2 (1. 4). Koruentyanen monen Ha YLK B rpannuute Ha NDM npu
HaJIW4Ke Ha Tpuajaata ,,popMaIHo, HeOpMaTHO U MH(YOPMATHO ydeHe B KOHTe-
KCTa Ha A3-KOHLIEMIMATA HA MaTeMaTu4ecKoTO MOeTUpaHe

302



NDM penayusima ,, moppodunamura — Hoocgepen unmenexm

— TBbpPCEHE Ha TaKWBa CTPYKTYpH Ha 3HaHUs, KOMTO Ja pa3KpHBaT CIIOCOOHO-
CTUTE HA yYEIUTE CE YPE3 Hal-MAJIKO YCUJIMsL, BpEME U €HEPIeTUYHU PECYPCU BbB
BCsIKa Bb3PACT HA U3IIBIHABAHUTE OT TAX NCUHOCTH;

— ThpceHe (0COOEeHO B KOHTEKCTa Ha EHUTMaTHYHHUTE POOJIeMH) Ha JIOTHYecKa
CTPYKTypa Ha MoJHacsHaTa HHPOPMAIHs, KOITO Hali-Obp30 BOAM 10 OCHILIECTBSBA-
HE Ha pelIeHHsITa Ha HECTaHAaPTHUTE Npobiemu;

— Tpu yuyemuTe ce (0COOEHO B 3psiia Bb3pacT) a ce MPOBOKHpA HEMPEKbC-
HAaTO MPOTUBOPEUUETO MEXK]Yy 3HAHUETO U HE3HAHUETO, 3a J]a CE OTKPUBAT 3aKO-
HOMEPHOCTHUTE, IIPU KOUTO BB3MOXKHUTE MPOTUBOPEUHS CE MPEBPHILAT B JACUCT-
ButenHocT. U Tyk, pa3bupa ce, B HacTOAIIETO U OBACLIETO, TPsiOBa a ce ThpcH
KaueCTBEH TUAAKTHYECKU cOPTyep, KOMTO Ja paboTH B MHTEPaKTHBHA CpeAa, 1a €
eKCIepTEeH ChbBETHHK, Aa € 0Obp TUAarHOCTHK, Ja JaBa Bb3MOXXHOCT 32 pa3iInuHU
CHUMYJIALINH, YPE3 KOUTO CE IPABAT €KCIIEPUMEHTHU ChC CHbOTBETHU UJEU U XUIIO-
te3u (I'eopruesa, 2008).

Upes akmeonorusara B rpanuuute Ha YI[DK B xoHTekcra Ha NDM ce ThpcaT
3aKOHOMEPHOCTUTE U MEXAHU3MHTE 34 PAa3BUTUE HA MHTEIEKTA HA YUYELIUTE CE B
TSAXHATA 3PSJIOCT U IPEJU BCUYKO 3a JOCTUTAaHE HAa ONTUMYMA Ha TOBA Pa3BUTHE.
B u3ciensaHeTO MHTEpPECHT € OTIPAaBEH KbM BbIPOCA: B KOs Bb3pacT yuelmwure
ce OT pa3NMYHUTE NPOPECHOHATHN O0NACTH JOCTUTAT, HAUCTHHA, BbPXa B CBOETO
HMHTENIEKTyaaHO pa3BUTHE? A TOBa M3MCKBa Mpe3 Is1aTa CH )KU3HEHa JIeHHOCT /1a
Cra3BaT CEHTEHLMSATA ,,/[a ce Hayuuw 0a Jcugeewt, mosa 03HA4A8A 0a ce HAYy4uw
oa yyuw ‘. ToBa cpoOpaxkeHue uaBa OT (akTa, ue B ChLIECTBYBAIIUS B HACTOSIIIC-
TO BUPTYaJICH CBSAT, 3aBJIaJsBalll YOBCIIKUS MHIUBUJ, YHUBEPCAIU3MBT HU3UCKBA
OpHEHTAIMs KbM OBJIaJsIBaHE Ha LIeHHAa HH(OpPMAaLUsl, OCUTYPSBaIla ThPCEHHS BT
Ha pelIeHUs Ha CTOSIIUTE mpes Hero npobnemu. [IpaBuiHO B Ta3u Hacoka pa3BH-
BAaIl[OTO CbBMECTHO MHUCIEHE U KPEATUBHOCT y YYEILUTE C€ BOIAT A0 CTPATEruu,
OTIPABAIIY I'¥M KbM ONTHMAJIHO PA3BUTUE HA UHTEJIECKTA UM U JABallKU Bb3MOX-
HOCT 3a OTKpUBaHEe Ha COOCTBEH BT B JKUBOTA, IIOPAXKIaT TyXOBHOTO UM pa3BUTHE,
T.€. CTUI'a C€ J0 aKMEOJIOTHYHOTO U 10 T. HAp. BUTAJIHO U3KYCTBO.

Kazanoro 3a mocouenoto ot II 6110k monsite akmeosnorusi cbotacsi NDM kM
TPAHCAUCHHUILIMHAPHO HAIPAaBICHUE 32 HAYYHO M3CIIE[IBAHE, OPUEHTUPAHO KbM
M3y4aBaHE €BOIIOLUATA HA CIOKHUTE HEJIMHEHHU CUCTEMU, KAKBBTO € UHTEIEKTHT
Ha YOBEILIKWS UHIUBUL.

[To-HaraThk ca cUCTEMAaTH3UPAaHU HAKOM OCOOCHOCTH MPH YUEHETO Mpe3 LEeus
KUBOT B TpaHULIUTE HA TpUTE PopMU Ha ydueHe: popmaniHo, HeOopMaIHO U HHPOP-
ManHo. HampaBeHu ca U3BOAN 32 HEOOXOIUMOCTTa OT HHTETPALIUsATA UM.

Upes ouepTaHUsl ONTUMACH MBT B PA3BUTHETO HAa HOOC(HEPHHS HMHTEIEKT
A3-KOHIIENIUATA HA MAaTeMaTUYeCKOTO MOJENHpaHe HauCTHHA BOAM O OMNTH-
MHUCTHYHA MHQOpMaLUs 3a JOCTUTaHE Ha HOBa CTPYKTypa Ha oOpa3zoBareiHaTa
cUCTeMa, pECIIEKTUBHO Ha TOicKcTeMara U ,,00yudaBail — 00ydyaBaH® ¢ TO3UTUBHA
HACOYEHOCT, KOETO € LIeJITa Ha IPEANPUETOTO U3CIEABAHE.
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3akiouenue

B 3akmroueHneTo Ha KHMTaTa akleHTHhT € OTHOBO KbM NDM moaxonda, 3a Ja
C€ MOoAYEpTae OUIE BEIHBXK, UE TOBA € KOMIIEKCEH MOIAXOMA, Thid Karo pasmiiexia
o0eKTa B HeroBara ISJI0CT, U PYHKIIUUTE MY Ca METOJIOJIOTHYECKH, KOETO 00yCIIaBs
HEroBaTa €BpUCTUYHA POJIA.

[IpaBunHO B 3aKJIFOUEHHETO € MOCOYEHO KOM Ca OCHOBHUTE MHCTPYMEHTH Ha
TO3U IOAXO..

Yoenenu cme, ue u3cnenapanata NDM mapaaurma € B ChCTOSHUE Jia pa3penin
MapaOKCUTE Ha HACTOSAIIOTO 00pa30BaHUE U JIa CE TIOCTUTHE JKETaHaTa ONTUMHU3a-
1Sl Ha HOOC(EPHUS MHTEIICKT.

OCBeH TOBa B IHEIIHOTO TEXHOJOTMYHO O0MIECTBO MH(OPMAIIMOHHUTE TEXHOJIO-
YU TIO3BOJIABAT Ja CE€ MOJEIUPAT NPELU3HO PAa3IMYHU UAEU U TIO TO3U HA4YMH J1a Ce
pelaBaT MHOTO OT CTOSIIIIUTE MPe]| YUeIIUTe ce Ipo0ieMu, OUI0 TO BB (JOPMAITHO-
TO, HE(POPMATHOTO MITK HH(DOPMAITHOTO YUCHE.

Paborara ¢ aBromMaTu3upaHuTe CUCTEMHU Ha OOYYCHHE C HAJMYMETO HA Mare-
MAaTUYECKOTO U AUAAKTHUYECKOTO MOAEIMPAHE MPUCHCTBA BCE MOBEUE BBB BCSAKA
HMHTEJIEKTyallHa JEMHOCT ¥ 3aTOBa BOAM JI0 FOJIEMU Bb3MOKHOCTH 32 aKTUBU3UPAHE
Ha YYEIIUTE CE.

O0001aBaliki MOyYEHUTE PE3yATaTH OT H3CIEABAHUATA, CTHTaME JO 3a-
KiIroueHrueTo, ue NDM nogxonsT 1aBa OCHOBAaHHME Aa ThPCUM B CIEABAIIUTE HU
W3CIeBaHUs, OTHACSHKU TH KbM MOp(oAMHAMUKATA, HAATPAKIAHE, CBHP3aHO C
oboraTsiBaHe Ha TOCOUYCHUTE MOJICIIH 32 Pa3BUTHETO HA HOOC(EPHUS UHTEIICKT, He-
00XOJIMMO B CBBPEMEHHOTO TEXHOJIOTHYHO OOIIECTRO.

BEJIEXKH

1. B crarusita cTaBa BBIPOC 32 OCHOBHUTE MPUHOCH Ha KHUTaTa ,,MopdoauHamu-
Kara 3a pa3BUTHETO Ha HOOC(EepHHs MHTENeKT ¢ aBropu Mapra ['eopruesa n
Casa I'po3nes.

2. Homeparusita Ha GUTypuTE € CBbp3aHa ¢ O3HAUCHUETO Ha maparpadure oT KHH-
rara.

3. 3a U3MOJI3BaHUTE KOJIOBE HA YUEOHUTE CPElIU B TEKCTa — BHXK abpeBuarypara.
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THE NDM - RELATION
“MORPHODYNAMICS - NOOSPHERIC INTELLECT”

Abstract. The article presents the relation between morphodynamics and
students’ intellect studied in the book Morphodynamics in the Development of
the Noospheric Intellect. The book’s main focus is on the optimal intellectual
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development of students throughout their lifetime. The delineation of this op-
timal trajectory is related to the introduction of a new complex concept which
comprises ten other scientifically established concepts as well as eleven learn-
ing environments. One of these eleven learning environments (The Technological
environment), also called NDM-environment is fundamental in the development
of morphodynamics as an interdisciplinary scientific approach to mastering the
power of thought.

The book also studies the Self~Concept of mathematical modelling through a
variety of mathematical models describing the dynamics of various processes in the
development of students’ intellect throughout their lifetime.

All of the above is realised through introducing both structural and conceptual
didactical models.
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