YKPAIHA (19) UA (11) 82193 (13) U

(51) MK
HO5B 33/02 (2006.01)

E

OEPXABHA CITY)XXBA
IHTENEKTYAJbHOI
BNACHOCTI
YKPAIHU

RS
[Nz

(12) ONUC OO NATEHTY HA KOPUCHY MOJAEIJb

(21) Howmep 3asBku: u 2013 01336 (72) BuHaxigHuUk(n):
(22) Oata nopaHHs 3asekn:  04.02.2013 “Kn°P°3°B A;_a"'ofliﬁnoneKcmo'(?'Sx)(UA),
" numeHko Bitanin MeTpoBuny ,
(24) ﬁSaT::HZKScI);MZTSHMMM 25.07.2013 Kop6yT Biktop Bopucosuy (UA),
leBnes Mukona lNeoprinioBu4 (UA),

mMogerb: E A P VA
(46) MNy6rnikauis sinomoctein 25.07.2013, Bron.Ne 14 yTko Bonoaumup l'puroposus (UA)
Npo BUAAYY NaTeHTy: (73) BnacHuk(u):

IHCTUTYT NPOBJNNIEM MATEMATUYHUX
MALLWH TA CUCTEM HAH YKPAIHM,
npocnekT Akagemika [Mmywikosa, 42, M. Kuis,
03680 (UA)

(74) TMpepncTaBHUK:
Xyk BikTop OnekcintoBu4, peecTtp. Ne16

(54) cBITNOAIOOHA CUCTEMA OCBITIIEHHA NPUMILLEHDb

(57) Pedpepar:

CeiTnogiogHa cuctema OCBITNEHHS NpUMILLleHb MICTUTb OCBITHOBaNbHY YacTUHY Y BUMA4i CYKYNHOCTI
CBITNOAIoAIB, CUMOBUA BUNPAMNSAY, Ta iMNYyNbCHUI NepeTBopoBaY Hanpyru i3 ctabinisauieto cTpymy,
npunag KepyBaHHS MOTYXHICTHO, 6ok noriku, nporpamoBaHuii 610K KepyBaHHSA OCBITNIEHHAM, AaT4YnK
Yyacy, nynbT nporpamyBaHHsl, 6NOK aBapiHOrO KepyBaHHA, pe3epBHe AXeperno XueneHHs. Mepumn
BXifi Mpunagy KepyBaHHA TMOTYXHICTIO MiAKMoYeHud [0 "nniocoBoro” BUXOAY nepeTsBoproBaya
Hanpyri. Opyrui BXig nNigKnioYeHui 0o nepworo Buxogy 6noka norikv, a BuXig MiAKMHOYeHUA Oo
"nnocoBnx" BMBOAIB YCiIX NapanenbHO 3'eQHaHMX nadutoris ceiTnogiogis, "MiHycoBi" BMBOOM SKUX
nigknoyeHi oo "MiHycoBoro" Buxody nepeTBoptoBava Hanpyru. [Opyrui Buxig ©noka noriku
nigknoyeHMn o Bxony GNoKy aBapiliHOro KepyBaHHSs, BUXiA4 AKOrO MiKMHYEHMI OO ApPYroro BXoay
6rnoka norikv, nepwuin BXig SKOro MiAKMHOYEHUA [0 NEepLlioro BUXOAY MporpamoBaHoro ©Omnoka
KepyBaHHS OCBITNEHHAM, APYrniA BUXiO SIKOTO NiAKMOYEHWA [0 AO0AATKOBOrO BXo4y YMpaBniHHA
nepetBoptoBava Hanpyru. [Jo nepworo BxOA4y NporpamMoBaHOro Onoka KepyBaHHS OCBITIEHHAM
nigknioYeHMn Buxia Aartymka dacy. o gpyroro Bxody MigKNIOYEHMW NynbT nporpamyBaHHA. [o
TPETBLOro BXoAy MiaKMoYeHe pe3epBHE JXKEPEO XUBMEHHS.
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KopucHa Mopene HanexuTb [0 ranysi CBITNOTEXHiKM, a came [0 eHeprosbepirawoumnx
CBITNOQIOAHNX CUCTEM OCBITNEHHS NOBYTOBUX, CNY>XOOBMX Ta AOMNOMIKHUX NPUMILLIEHD.

Haibinbw OnM3bkMM, 3a TEXHIYHOK CYyTTHO A0 Mogeni, wo 3asaensietbes, € "Tlpuctpin ans
OCBIT/IEHHS MOOYTOBMX NPUMILLEHB", 3asiBka Ha BMHaxig u200612555 onyon. 25.05.2007 HO5B 33/02
[maTeHT UA 23364 u].

MpucTpi Mae cMNoBUIA BUNPSMIAY, LLIO NEPETBOPIOE 3MIHHUIA CTPYM BMCOKOT HaNpyru B NOCTIMHUN
CTPYM, iMNYNbCHUI nepeTBOplOBaY Hanpyru i3 crabinisauieto cTpymy, BXig sIKOro MigKmtodeHuin Oo
BMXOQY BUNPAMIIAYA, a BUXi4 OO OCBITMOBArbHOI YaCTWHU, WO CKNagaeTbCca 3 AeCATU naparnenbHo
3'e4HaHVX NaHUoriB MO AeCATb NOCMIAOBHO 3'eaHaHux ceitnogiodis Tuny SW4CA-MC y KOXXHOMY.

Binomwnii npucTpii mae pag HeOoNIKIB, Y YACT SIKUX:

- oBMexeHu CBITNOBUI NOTIK, 3@ paXyHOK BUKOPUCTAHHSA CBITNOAIOAIB Marnoi NOTY>XHOCTI;

- obmexeHa KinbKiCTb, $£IK OCBITNtOBanbHUX npunagis (napanenbHo 3'€4HaHUX JaHUHOTIB
cBiTnogioais), Tak i camMyMx NOCMIAOBHO 3'€QHAHUX CBITMOAIOAIB Y KOXHOMY NaHLUOry, WO obmexye
MOXMMBOCTI BMKOPUCTAHHS MPUCTPOID ANS OCBITNEHHA BENUKUX NPUMILLEHb, Hanpuknag [OBrux
Kopuaopis;

- BiACYTHSI MOXIMBICTb PErynioBaHHSA CBITSIOBOro NOTOKY NaHLUOrB CBIiTNOAI0AIB, WO He Aae 3Moru
3MEHLLYBATWN CMOXMBAHHS eNeKTPOeHeprii y HIYHWIA Yac 3a paxyHOK Nnepexoay y pexum "deprosoro”
ocBiTneHHs (i3 3meHweHow Ha 30...50 % OCBITNEHICTIO) y TUX NPUMILLIEHHSX, A€ TaKUA PEXUM
nepenbaveHun;

- HEBMCOKA HafiMHICTb NPUCTPOLO 3-3a TOrO, L0 B MOCAILOBHI NMaHLIOMM CBITNoAio4iB HE BKIIOYEHI
BMPIBHIOKONI PE3NCTOPK, SKi KOMMEHCYTb PO3KUA AUMHAMIYHMX OMopiB CBITNOAIOA4IB Y napanensHo
BKIMIOYEHNX NaHuorax.

3apavelo KOpUCHOI Moaeni € po3pobka BMCOKOHALIMHOI CUCTEMU ANs OCBITNEHHS MPUMIlLEHb
Pi3HOro MPM3HAYEHHs, Ka MOXE XUBUTUCH Big Mepexi NOCTIMHOrO abo 3MiHHOIO CTPyMy, 3 BENUKUM
perynboBaHUM i NPOrpamMHO KEpPOBaHWM CBIiTIOBUM MOTOKOM, BENUYMHA SIKOFO OOMEXYETbCA nuLle
NOTYXHICTIO MepeXi XUBMEHHS Ta iMNyrNbCHOro nepeTBoptoBaya Hanpyru.

MocTaBneHa 3agaya BUPILLYETLCA TUM, LLO BiAOMUI NPUCTPIA OCBITIIEHHS NOBYTOBUX NPUMILLEHD,
KWW MICTUTb OCBITNIHOBANIbHY YacTUHY Y BUMMSAI CYKYMHOCTI CBITNOAIOAIB, CUMOBMIA BUNPSAMIAY, LLO
nepeTBoploE 3MiHHUA CTPYM Y MOCTIHWMA CTPYyM Ta iMNYNbCHUMW MNepeTBoptoBay Hanpyrn i3
cTabinizauieto cTpyMy, OOL4ATKOBO MIiCTUTb Npwnaj KepyBaHHS MOTYXHICTHO, MepLMiA BXig sIKOro
nigkrodYeHnn 0o "nniocoBoro” BMXOAY NepeTBopioBava Hanpyru, Apyrui BXid nigknioYeHun Oo
nepworo Buxogy 6noka norikv, a Buxig nigknoyeHun o "nnocoBux" BMBOAIB YCiX MapanenbHo
3'eQHaHMX naHuloriB cBiTnogiodis, "MiHYCcOBI" BMBOAW SAKUX MigKMOYEHi Ao "MiHycoBoro" Buxogy
nepeTBoOpiloBaYa Hanpyru; gpyruvi Buxig 6noka noriku nigknodeHun o Bxoay 6noka asapivHOro
KepyBaHHS, BUXiO SKOro niAKMioYeHun [o Apyroro Bxogy 6noka norikv, nepluni BXif SKOro
NigKNioYeHMn 4O NepLloro Buxody nporpamoBaHoro 6roka KepyBaHHS OCBITNEHHAM, OPYrMA BuXig
AKOro MIgKMYEHWA [0 BXo4y YNpaBniHHA nNepeTBOpOBaYa Hampyry; OO Meploro BXOAy
nporpamoBaHoro 6510ka KepyBaHHS OCBITNIEHHAM MIOKMOYEHUI BMXi4 AaTymMKa Yacy, 40 APYroro BXoay
NigKIIOYeHWA NynbT nporpamyBaHHs, a [0 TpeTboro BXo4y nNiOKMYEeHe pe3epBHE OKepeno
XUBIEHHS.

CyTb NPUCTPOIO NOSICHAETLCS KPECMNEHHSIM, HA SKOMY 300paXKeHo:

1. iMNynNbCHUIM NepeTBOpIOBaY Hanpyru;

2. npunapg KepyBaHHSA MOTYXHICTIO;

3. NaHurm cBiTnoAioais;

4. BNoK Noriku;

5. nporpamoBaHuin 610K KepyBaHHS OCBITIIEHHAM;

6. gaTyuk yacy;

7. NyNbT NpoOrpamyBaHHS;

8. 6ok aBapiiHOro KepyBaHHS;

9. pesepBHe KEPEO XUBIEHHS;

10. nepLumit BXia npunagy KepyBaHHSA MNOTYXHICTIO;

11. opyruni BXig Nnpynagy KepyBaHHSA MNOTYXHICTIO;

12. BuXia npunagy KepyBaHHS NOTYXHICTHO;

13. nepLumii Buxig 6noka noriku;

14. ppyruii Buxig 6noka noriku;

15. nepLumii BXig 6n1oka noriku;

16. gpyruii BXxig 6roka noriku;

17. nepLumii BXig nporpamoBaHoro 6rioka KepyBaHHS! OCBITIIEHHSIM;
18. gopyruii BXig nporpaMoBaHoro 0rioka KepyBaHHS OCBITIIEHHSAM;
19. TpeTin BXig NporpamoBaHOro 6r1o0Kka KepyBaHHS OCBITIIEHHSIM;
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20. nepLwunn BMXig nporpamoBaHoro 6roka KepyBaHHSA OCBITNIEHHSIM;

21. opyrumn BuUXig nporpamoBaHOro 6roka KepyBaHHSA OCBITNEHHSIM;

22. BMXig gaTtyvka yacy;

23. BuXig nynbTa NnporpamMmyBaHHS;

24. Bxig 6noka aBapiliHOro kepyBaHHS;

25. Buxig 6noka aBapiliHOro kepyBaHHS;

26. Buxig mxepena pes3epBHOro XUBMEHHS;

27. pooaTKoBWUA BXiA yNpaBIiHHA NepeTBoptoBaya Hanpyru.

Cuctema OCBITNEHHs BKoYae B cebe nepeTBopioBay 3MiHHOI abo NOCTIMHOT Hanpyrn B NOCTINHY
1. o "nntocoBoro" BMxoay nepeTBoOproBava Hanpyru NigknioyeHnn Nnepunin BXig npunagy KkepyBaHHS
NOTYXHICTIO 2, 0O BMXOAY SIKOrO Y BIiAMOBIAHIM NOMSAPHOCTI NiIAKMOYEHI CBITNOAIOAHI OCBITNOBANbHI
npunagun 3. [lo gpyroro BxoAay npunagy KepyBaHHS MOTYXHICTIO 2 NigKMIOYeHnin nepwni Bmxig 6noka
norikv 4, opyrun Buxia SIKOro nigknYeHnin 4o neporo Bxoay 6roka aBapinHoOro ynpasniHHsa 8, Buxig
AKOro nigknoyeHWn o gpyroro Bxogy 6Gnoka norikm 4. [o nepworo Bxogy 6rnoky norikm 4
NigKITIOYEHNA OPYTUin BUXiA4 NporpamMoBaHOro OfloKy KepyBaHHSI OCBITNEHHSIM 5, NepLUnin BUXiA4 SIKOro
NigKIoYeHnn 0o A04aTKOBOro BXo4y ynpasniHHA nepeTBoploBaYva Hanpyru, 4o NepLioro Bxody SKoro
NiAKNIOYEHN JaTymnK Yacy 6, 40 ApYroro BXo4y MigKloYeHun nynbT NporpaMmyBaHHA 7, a 4O TPETbOro
BXOAY MigKMoYeHe pe3epBHe (He3anexHe BiJ OCHOBHOI MEPEXi XXMBIEHHS) [MKePeno XMUBMNeHHS 9.

MepeTBoptoBad Hanpyrn 1 Moxe OyTM BUKOHAHUA MO KMNACWU4HiA  cxemi iMMyrnbCHOro
nepeTBopioBaya 3MiHHOI Hanpyr B MOCTiHY, abo MNOCTIMHOI HanpyrM B MOCTINHY i3 3BOPOTHUM
3B'A3KOM MO BWXigHOMY CTpyMy abo no BWXigHIM Hanpysi, TO6GTO MOXe mnpautoBaTh y pPexXuMi
"cTtabinbHoro BuxigHoro ctpymy" abo "crabinbHoi BuxigHoi Hanpyru". Tpeba sigmiTuTh, wWo Ans
CUCTEMW OCBITNEHHS, SIKa 3asIBISIETLCS, HE Ma€ 3HAYEHHS, B SKOMY PexXuMi npauloe nepeTsoploBad
Hanpyru, ane nepeTBoOpOBaYyi NEPLIOro TUNy AOPOXYi, HX APYroro. Y BUMAAKY XUBNEHHS Big Mepexi
3MiHHOTO CTpyMYy B CXeMi nepeTBoptoBaya MPUCYTHIA BUNPAMASY 3MiHHOI Hanpyru, a y Apyromy BiH
BiACYTHIN. BenuunHa Ta Bug (3miHHa abo nocTiHa) BXigHOT Hanpyry nepeTBoptoBava 3anexuTb Bif
TOro, slka MepeXa >XMUBMEHHs NPUCYTHA Ha OO0'eKTi, SIKM OCBITNIOETbLCA. € 00'ekTW, Hanpuknag
noxexoHebe3neyHi abo BUbyxoHebe3neyHi, CUCTEMU OCBITNIEHHS SIKMX MalOTb MpawutoBaTh Big mKepen
XMBMEHHA HU3bKOI Hampyrn nocTiHoro cTpymy. CyyacHa cxeMoTexHika nepeTBoptoBadiB Hanpyru
[O3BOMSIE OTpUMATM HEeobXigHYy Y KOXHOMY KOHKPETHOMY BWMNagKy TOMOMOri0 OCTaHHLOMoO -
nigeuytody abo 3Hwkytody. BenuumHa BMXigHOI Hanpyrn NOBMHHA BigNOBiAATU KiNMbKOCTI MOCMIA0BHO
3'eAHaHUX CBITNOAIOAIB Y OAHOMY CBITUNBHMKY, @ BEeNMYMHA BUXIOHOrO CTPYMYy nepeTBoproBaya
NOBWHHA BigNOBIAATW KiNbKOCTI napanenbHo 3'€aHaHnX CBiTUIbHUKIB. Lii napameTpu nepeTtsoptoBada
Hanpyrn po3paxoBYHOTbCH, BUXOASAYN 3 XapaKTePUCTUK CBITNOAIOAIB - BENUYMHM NafiHHA Hanpyrm Ha
cBiTnogioAi nNpu 3aBgaHOMy NPAMOMY CTPYMi Yepe3 HbOro. XapakTepuCTUKU CBITMO AioAiB 3aBXau
HaBoOATbCA y [AOKyMeHTauii BupoOHuka. [lepeTBopioBay Hanpyrm Mae AodaTKoBWW BXid, Ans
ynpasniHHA pexnmamu noro pobotu. Cnig BigMITUTKY, WO HOMEHKNAaTypa NepeTBOpOBaYiB Hanpyru,
[OCTYNHUX B YKpaiHi, 403BoNsiE y BinbLIOCTi BUNaaKiB BUKOPUCTATU SAKEChb CTaHAAPTHE PilLEHHS.

Ak npuvnag KepyBaHHSA MOTYXHICTIO 2 Hamkpawe 3actocyBatu MOSFET TpaH3uctop 3
BiANOBIOHUMM XapakTepUCTUKAMU - HANPYroto CTiK-BUTIK, NOCTIMHUM CTPYMOM BUTOKY i, AK HAMMEHLINM
Onopom nepexony CTiK-BUTIK Yy BiOKpUTOMY cTaHi. MiHiManbHa BenuuMHa OCTaHHBLOro napameTpy
O03BOMUTb 3MEHLLUTU NOTYXHICTb, SIKY PO3Cit0OE TPAH3NCTOP.

CeiTnogiogHun oceiTnioBanbHUM npunag 3 sBnse cobol CyKyrnHICTb Hag'ACKpaBMX CBITNOAIOAIB 3
npsamum ctpymom Big 350 ma Ta BigNoBigHMM CBITSIOBUM MOTOKOM, BKITHOYEHMX NOCAIAOBHO. [Jo naHkm
CBiTNoAiodiB TakoX MNOCMIAOBHO MNiAKMIOYEHUA BUPIBHIOYMA pe3ncTop RI1, 49kMiA  KOMMeHcye
HEeO[HaKOBICTb MapamMeTpiB CBITNOA4IOAIB Y BKMIOYEHUX MapanesibHO OCBITNOBaNbHUX MNpunagax.
KinbkicTb CBITNOAIOAIB Y KOXXHOMY CBITUITBHUKY 3anexuTb, Hacamnepea, Big nagiHHa NpsamMoi Hanpyrm
Ha 0AHOMY CBITNOAIOAI MpM 3a4aHOMy MPSAMOMY CTPYMi Yepes HbOro i BENMYMHI BUXIGHOT Hanpyru, siky
3abe3nevye nepetBoptoBad  Hanpyru. KinbkicTb  CBIiTNOAIOAHWMX  CBITUNBHUKIB,  MiAKMHOYEHUX
napannensHo, 3anexuTb Big CTPyMYy, CNOXUBAHOrO OAHUM CBITUMbHUKOM Ta MakCUMarnbHOro CTpymy,
AKMIA MOXe 3abe3nednTn NnepeTBoploBaY Hanpyry.

Po3paxyHok cucTemMu CBIiTNOAIOAHOrO OCBITMEHHA MOYMHAKTL 3 TOro, WO NOo 3aBAaHiv
OCBITNIEHOCTiI MPUMILLEHHS BMOUPaOTb TUN CBITNOAIOAIB, KiNbKICTb OCTAHHIX Y OAHOMY CBITUIIBHUKY i,
HapeLwUTi, KiNbKICTb CBITUMNbHUKIB. [TOTOMY BUPaxoBYOTb HaMpyry XXWBMAEHHS OOHOrO CBITUMbHUKA i
CTPYM, SIKMWA BiH CMOXMBA€E. 3HAKOUM KifbKICTb CBIiTUINBHUKIB BUPAxXOBYIOTb CTPYM, SKUA MOBUHEH
3abe3neynTn NepeTBOPIOBaY HaNpyru Ha CBOEMY BMXOZi NPV 3afaHin BUXigHIA Hanpyasi.

Bnok norikn 4 6e3nepepBHO KOHTPOJIKE HASABHICTb LUMPOTHO-IMMYITLCHOTO MOAYIbOBAHOMO
CUrHany Ha BuXofi MporpamMoOBaHOro NPUCTPOI KepyBaHHA OCBITNEHHAM 5 i nNpu NMOro 3HUKHEHHI
CUrHanoOM Ha CBOEMY APYroMy BMXOi BKMYae Orok aBapiiHOro ynpaeniHHA 8, siKMi OO0 TOro
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3Haxo4MBCA y "cnnsyomy" pexumi, i nigknioyvae BUXiA4 OCTAHHBOrO A0 BXOAY Npunagy KepyBaHHSA
NOTYXHICTIO 2. Moxe 6yT1 BUKOHAHWUI Ha NOriYHMX MiKpOoCXeMax.

MporpamoBaHuii 610K KEpYBaHHA OCBIT/IEHHAM 5 HalKkpalle BMKOHATWM Ha MiKPOKOHTpOepi, Skui
NMOBMHEH MaTuM [JocTaTHiM ob'eM nam'aTi Ta MOXINUBICTb anapaTtHOro ¢OPMYBaHHS LUMPOTHO-
iMMYNbCHOrO MOAYMNbOBAHOrO CUrHamy Ha CBOEMY BMXOAi. Taka 4AKiCTb [JOMOMOXe ChnpocTUTU
nporpaMmyBaHHs.

Akwo 6roK KepyBaHHSI OCBITNIEHHSIM 5 BMKOHAHWMIA Ha MIKPOKOHTpPOMeEpi, TO 9K gaTyuK yacy 6
Hankpalle BUKOpUCTATM OOHY 3 MIKPOCXEM Tak 3BaHOro "rOAWHHMKA peanbHOro 4vacy", wWwo
BUMYCKaKTbCA PisHUMU pipmammn. 3 yciel HOMeHKNaTypu Takux Mikpocxem Tpeba BubupaTtu Taki, ki
HaWKpalle MOXYTb CMifKyBaTUCb 3 BUOpPaAHUM MIKPOKOHTPOMEPOM.

MoegHaHHs  MiKpOKOHTponepa 3 "rOAMHHUKOM peanbHOro 4acy" [03BONSE CTBOPUTU
©araToyHKUIOHaNbHMI NPUCTPIN, BUXIAHWA LUMPOTHO-IMNYMBbCHOMO MOAYNbOBAHWA CUrHamN $KOro
Oyaoe dopmyBaTtuCh Mig BAAMBOM PIi3HUX YaCOBMX YMHHUKIB, Hanpuknag AHS TuxHa (pobouun,
BUXiAHWI, CBATO), Yacy 0obu, nopu poky i T.n. Moxnmeun, npu HeOBXIAHOCTI, aBTOMATUYHUI nepexia
Ha "sumoBmMIr" Ta "NiTHIN" Yac.

MynbT nporpaMmyBaHHs 7 $BMAsie COOOK CYKYMHICTb AMCKPETHMX Ta aHaroroBuxX OpraHis
nporpamyBaHHs  (NepemMuKadiB, KHOMOK, MOTEHUioMeTpiB) Ta iHAuKauii (ciTnogiogis  manoi
MOTYXXHOCTI), sIKi 4O3BONATb ONEPaATUBHO 3MiHIOBaTV NapaMeTpy KepyBaHHS OCBITIIEHHSAM.

brnok aBapiniHoro ynpaeniHHA 8 Mae y CBOeEMy cCKnadi LWMPOTHO-IMMYNbCHUIA MOAYOHYNIA
reHepartop i3 CXxeMoto yrnpasriHHS, 40 OAHOro 3 BXOAIB SKOT NiAKITYEHWIA CBITNOYYTNNBUIA eNeMeHT (Y
HaMnNpOoCTiLLOMY BMNadKy hOTOPE3NCTOP), a A0 APYroro ii BXOAY NiAKMoYeHUn 0anH 3 BUXOAIB 6roka
norikn 4. HannpocTiwe BWKOHATW MOro CXemy, BUKOPUCTOBYIOYM BiAMNOBIAHWMI MIKPOKOHTpOMEp, SKWM
AO3BOMWUTL NporpamHoO peanidyBatn BCi dyHkuii. Llen 6nok sasnde coboi OOMOMKHWMIA naHuior
KepyBaHHS OCBITNEHHSAM y BUNagKy BigMOBM NporpamoBaHoro 6roka kepyBaHHS OCBITAEHHSAM 5.

PesepBHe mxepeno xuBneHHsa 9 npu3HadeHe pana 3abesnedveHHs 6esnepepsHoro "xogy"
roAvHHUKa/KaneHgapsi HaBiTb Y BUNAAKYy 3HUKHEHHSI CTPYMY B OCHOBHI MepeXi XUBIEHHs. 3a3Buyan
ue akyMynsiTop BiAMNOBIAHOI HaMpyrn, €EMHICTb SKOro BUOMPAETBCA 3 PO3PaxyHKY >KUBIEHHSA
MIKpOKOHTpoOnepa Ta "rogMHHMKa peanbHOro 4acy" npoTArom ABOX-TPbOX Aib, abo 6Ginbwe. [MNpu
XWBMEHHI CUCTEMU OCBITNEHHS Bi OCHOBHOI Mepexi Lier akyMynaTop NigTpPUMyeTbCs Yy 3apsaKeHoMy
CTaHi. Y BWNagKy BIiACYTHOCTI pe3epBHOrO [pKeperia >KUBMEHHS MNpU  KOXHOMY  BUNagky
BiKIMIOYEHHS/BKIMIOYEHHS CUCTEMU HEODXiAHO CMHXPOHI3yBaTU i "BHYTPILWHIN" KaneHaap 3 NAVHHOW
AaTolo Ta 4acom.

Mepen nigknioYeHHsAM OCBITMOBANbHOI CUCTEMM A0 Mepexi MOCTIHOrO abo 3MIHHOrO CTpymy
nporpaMmyeTbCsl  MIKPOKOHTporep ©Onoka KepyBaHHS OCBITIIEHHAM | 32 [OMOMOrok nynbTa
nporpaMmyBaHHA "BHYTPIWHIA" KaneHgap CUCTEMM CUHXPOHI3YETbCHA i3 MMWHHOK [aTolo Ta 4YacoMm.
MoTim, BUOMpalouM BpyyHy 3 NynbTa MNporpaMmyBaHHS OAWH 3a OAHWMM 3anporpamoBaHi pPexumu
OCBITNEHHS, BUCTaBNAOTL 3a4aHi ANA A4aHOro NpUMILLLEHHS PiBHI OCBITNEHOCTI B KOXXHOMY 3 PEXWUMIB.
Hanpwuknapg, 3rigHO i3 caHiTapHMMKM HOpMamu i NpaBunNamMu, piBEHb HOPManbHOI OCBITNEHOCTI And
kopugopis cknagae 50 nk Ha piBHI nony, a piBeHb "4eproBoro" OCBITNEHHS MOXe ckrnagaTu BCbOro
15...20 nk. |, HapewrTi, NpMMycoBO, 3 MynbTa NPOrpaMmyBaHHs, MNEepPeBOAATb CUCTEMY B PEXUM
aBapiiHOro ynpaeniHHSA Ta BCTAHOBMIOTbL HeOOXigHI piBHI OCBITNEHOCTI "OeHb/HIY" opraHamm
KepyBaHHs Ornoka aBapifiHOro ynpaeniHHA. HeobxigHo BigmiTuTh, wo 6nokm cxemu 3 4 no 8
XUBNATLCA BiJ OKPEMOTIO [)KEPEria XXMBIEHHS, SIKe Ha KPECIEHHI He NoKa3aHe.

lMicnsa 3aBepLUeHHS nporpamMmyBaHHs 6110ka aBapiHOro ynpasriHHA MOBEPTAOTb CUCTEMY B PEXUM
aBTOMAaTUYHOIO KepyBaHHSA OCBITNIEHHAM Ta HaTuckyloTb kHomky "TTYCK". lMepeTBoptoBad Hampyru
BUXOOUTB i3 "CNNSYOro” pexunmy i BKMYae OCBITNIEHHSA Y TOMY PeXuMi, SK1iA BigNoBigae NNWHHIA Aari
Ta vacy.

MporpamoBaHnii GNOK KEpyBaHHSA OCBITNIEHHSM MOXe 3abe3neunTn 6Garato BapiaHTIB
aBTOMaTUYHOI 3MiHW PEXMMIB OCBITMIEHHA NPUMILLEHb, ane HanyacTille BUKOPUCTOBYKOTbLCA TpU-
yotupu. Hanpuknag, npotarom poboyoro gHs (pexum "poboynin") oCBITNEHICTb NIOTPUMYETHCHA Ha
33[laHOMYy CaHiTapHUMKM HOpMamu | npasBunaMym piBHI, MiCMS MOro 3aBeplUEeHHS1 OCBITMEHHS
nepeBoauTbLCA B "4eproBumn" pexum 3 BABOE UM BTPOE MEHLUMM CMOXMBaAHHAM enekTpoeHeprii; y
BUXiOHI Ta cBATKOBI AHi BOeHb "poboude" OCBITNEHHA MOXe B3arani He BKMYaTUCb, a BBeuepi
BKIIOUMTBCS "yeprose”, abo "yeproBe" moxe OyTu BkrodeHe Bcto fob6y. Baarani, 6mok kepyBaHHS
OCBITNIEHHAM MOXe 3abe3neynTn, B 3aneXxHOCTi Bif BUMOr 4O OCBITIIEHHS] KOHKPETHOIO MPUMILLIEHHS,
3MiHY OEKifTbKOX PeXnMIB OCBITIIEHHS KOXXEH AEHb MPOTSAroM PoKY.

Cunctema OCBITNEHHS MpUMILLEHb, WO 3aaBnseTbes, 3abesneyye Ha 20...25 % Ginbly eKOHOMIo
enekTpoeHeprii, HbK BigoMa, nNpu PpIiBHIN 3 OCTaHHLOK OCBITAEHOCTI MNPUMILLEHHS, Oe BOHa
3aCTOCOBYETbLCS, OCKINIbKM B Hill BUKOPUCTOBYIOTBCHA Ha4'sAICKpaBi CBITNOAIOAN 3 eHeproedeKTUBHICTIO
noHag 100 nm/BT. ToBHICTIO aBTOMaTU4HEe GaraTOpeXnMHe KepyBaHHSI OCBITIEHHSAM [O3BOJISIE Lie
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OinbLue CKOPOTUTU BUTPATU €neKTPoeHeprii TOMy, LLO MOBHICTIO BUKMIOYAETbCS TaKUMA YMHHUK, SIK
"pydHe" kepyBaHHA ocCBiTNneHHAM. MawwuHa He 3abyge nepekniounTn abo BUMKHYTM OCBITNEHHS.
HasBHiCTb 4BOX NaHUOriB KepyBaHHS OCBITIEHHAM (MporpamoBaHoro 60Ky KepyBaHHS Ta Oroky
aBapiliHOro KepyBaHHS) MigBULLYE (OYHKLiOHANbHY HaOiMHICTb CUCTEMM, a BKITOYEHI MOCMiQOBHO i3
cBiTnogiogamu pe3nctopu NigBULLYIOTb HAAiNHICTb eKcnnyaTauinHy.

®OPMYIA KOPUCHOI MOJENI

1. CeiTnoaiogHa cuctema OCBITNEHHS MPUMILLEHb, SiKa MICTUTb OCBITNIOBanbHY YacTUHY Yy BUMAi
CYKYMHOCTI  CBIiTMOAIOAIB, CWUMNOBMMA BUNPAMNAY Ta iMNYNbCHUMM MepeTBoOploBaY  Hanpyru i3
crabinisauieto cTpymMy, sika BIiAPI3HAETbBCA TWM, WO [O0OATKOBO MICTUTb Mpunag KepyBaHHS
MOTYXHICTIO, GnOK norikM, nporpamMoBaHWii GNOK KepyBaHHS OCBITNIEHHAM, AaTyuk 4vacy, nyneT
nporpamyBaHHs1, 610K aBapiNHOro KepyBaHHs, pe3epBHE MXKEePEeno XUBMEHHSA, NepLni BXia npunagy
KepyBaHHS NOTYXKHICTIO NigknoYeHnin OO "NnocoBOro” BMxody nepeTBoptoBaya Hanpyru, Apyrum Bxig
NigKItoYeHnid oo nepLuoro Buxogy Grioka norikv, a BMXig nigknoveHnin o "nntocoBux” BMBOAIB YCiX
napanenbHo 3'€AHaHNX NaHUoriB CBITNOAI0AIB, "MIHYCOBI" BUBOAM SIKMX NigKMO4YeHi 4o "MiHycoBoro"
BMXOOY MNepeTBOplOBaYa Hanpyru; Apyruin Buxig ©Onoka noriku nigknodeHnn [o Bxody 6roka
aBapiliHOro kepyBaHHS, BMXig SIKOro MigkmnoYeHnin oo gpyroro Bxogy 6noka noriku, NnepLinin BXig sikoro
NigKITIOYEHNA OO0 NepLUoro BMXody MporpaMoBaHOro Grioka KepyBaHHS OCBITIIEHHAM, OPYruin BUXIA
SIKOro MigKOYeHMI 0O OAATKOBOro BXo4y yrnpaBniHHA nepeTsBopioBada Hanpyru, 4o NepLioro BXxogy
nporpamoBaHoro 6noka KepyBaHHS OCBITNIEHHAM MiAKMIOYEHUN BMXi4 AaTymka Yacy, 40 APYroro Bxoay
NigKNYeHMn NynbT MNpOrpamMmyBaHHSA, a [0 TPeTboro BXOAy MiAKMIOYEeHEe pes3epBHEe [MKepeno
XUBNEHHS.

2. CeitnogiogHa cuctemMa 3a n. 1, sika BiAPI3HAETbLCA TMM, LLIO OCBITNIOBasibHa YacTuUHa MicTuTb N
napanenbHWX NaHUoriB CBITNOAIOAIB, KOXEH 3 AKMX MICTUTb Mo M nocnigoBHO 3'egHaHUX CBITNOAIOAIB,
ae M i N yncna He MeHLi ognHUL.

3. CeiTnogiogHa cuctema 3a n. 1, sika BigpPIi3HAETLCA TMM, LLIO OO0 NOCNIAOBHO 3'€AHAHUX CBITNoAaionis
NOCniZOBHO MiAKMIOYEHI BUPIBHIOKOYI PE3NUCTOPN.

4. CsitTnogiogHa cuctema 3a n. 1, ska Bigpi3HAETbCA TUMM, LU0 NEepeTBOpHBaAY Hanpyru mae
[00aTKOBWUIA BXif, yrnipaBniHHS.



UA 82193 U

17

18

19] §

154416

1314

11

27

|
% ' - -
= <3
3 !
— =t B——ti
| " | = g m g I
| g A e -
| I
| |
B N sesaaune T _
| 12
$ L1
T <———-——-- ,_”
@ — g g0 gt ._
1 =
o e e, e
bm mS ||||| :
Y T~ “
|- wx ¥ Rk |
1
T z g g I
R—— BT
o0 e - |
Y. T~ “_
| o ¥ ¥ xR !
~ =t mDMm_ mm_ Mm_ I
% e et e B e e
S

e mapass e wfo
NOCTIRACID CTrywy

Komm'toTepHa BepcTka I. MNasnbHikoB

[epxaBHa cnyba iHTenekTyanbHOi BNacHoCTi YKpaiHu, Byn. Ypuupkoro, 45, m. Kuie, MCI1, 03680, YkpaiHa

OI “YkpaiHCbKni iHCTUTYT NPOMMCAOBOI BNacHocTi”, Byn. [Ma3syHoBa, 1, M. Knis — 42, 01601



