FPUFOPIN FrPABOBOW
Kypc nekuivt B AreHuii MHC Pocii 3 MOHITOPYHIY Ta MPOrHO3yBaHHS
HaA3BMYaNHMX CUTYyaUin Ha TeMy
IppauioHanbHi MeToaM 3anobiraHHsa rnobanbHUM katacrpodam (1)
14, 21.09.2000

3a cnctemoto MopATYHKY Bid MOXIMBUX KaTacTpod
Ta 3@ CUCTEMOIO FAPMOHIMHOr0 PO3BUTKY

A MOYMHAI0 3 TOro

LL{O OroJIoWYH KOHUENUio NpUHUKUNY NigxXoay
KOTpui s nobyaysBaB Ans 3anobiraHHs kaTacTpodam

NPUHUMN 6a3y€ETLCSA Ha TOMY

Lo BCi ABMLWA PeanbHOCTI
CNPUNMAOTLCS NIOAMHOL

y BUrNSAi Aeskux 306paxeHb

Yy BUrNS4i NeBHOrO piBHA ONTUKMK

Lie MOXKHa 3anmMcaTn Tak

o byab-sike siBMLe PeanbHOCTI
cnpuiMaeTbes CBiIOMICTIO NOANHM
y BUrNa4i onTuku

TaKMM YMHOM 4K 4 CKa3aB

byab-sike asue PeanbHOCTI
MOXHa CMPUNHATM

Yy BUrnsai NeBHUX ONTUYHUX SBULL
abo onTn4yHOI cnctemmn

a 6 1i Tak Ha3BaB

i y 3B'13KYy 3 TUM

L0 HeoOXiAHO 3axMLLaTK CaMe NIIOANHY

BiA cucteM rnobanbHOro 3HULLEHHS

TO CaMMM MPSIMUM LLJISIXOM Ta HanbesneyHiwmnm
€ PO3BUTOK TEXHONOTi MOPSATYHKY

3acHOBaHUX Ha CBigoMOCTi Nl0ANHU

Y UbOMy BUMNaaky byab-siki TexHonorii 6yayTb 3aneXxHnMu
Bif, MOYATKOBOIro PiBHS

BiJl IKOr0O BOHW MOXOAATb

TO6TO. Big HaXKaHHS NIOANHK




i MOXXHa nobyayeaTtu Tak
LLO Lji TEXHONOFIT NIIOANHN HE PYMHYIOTb

[AaHa KoHUenuis HayKoBO 0brpyHTOBaHa

S 3axXMLWaB Y BUNA4i LOKTOPCbKOI AncepTadil
uey pobori

«lMpuknagHi cTpykTypm iHcopmadii, o CTBOpoe»

TaM OMMCAHO YOMY SKLLO MU CTBOPHEMO
Ha OCHOBI BnacHol CBiaoMOCTi

TO Ui TEXHOJOTii HE PYVHYIOTb

SIKLLIO BOHM 3anexHi Biga CBigoMOoCTi

Ha Ui OCHOBI 8 NobyayBaB NpuIagoBy CUCTEMY
cnoyaTky 6yB 3aXUCT AOKTOPCLKOI AncepTauii

sIka Ha3nBanacs

«PyHaaMeHTalbHe BU3HAYEHHS OMTUYHUX CUCTEM>
BOHa nepej BaMu €

i osHauae BUKOPUCTAHHS LIX BU3HAYEHb
ANA NPOrHO3Y 3eMNETPYCiB Ta KaTacTpod

Yy OOAATKY Y KOHKpPETHOMY
ue 6yno ans BUpobHU4UMx 06'ekTiB

Te, WO CTOCYETLCA y3arasibHEHHS AaHOI JOKTOPCHKOI
TO HacnpasAi NaeTbcs Npo Te

O Uen niaxia MoXKHa BUKOPUCTOBYBATW ANsl TOrO
wob 3axuwaTn Tam

He TiNlbKn1 BUPOBHMYI 06'eKTH

ane n byab-aKi iHWi 06'ekTN

AKi MalOTb Hanpuknan MEPBUHHY HOPMY

ue Hopma 3a0poB's

HopmMa 6yab-sikoi uinicHocTi 06'ekTa

Ha UbOMY NpuHUMNi 9 nobyaysas npunaa
AKUA Ha KpUCTaniyHin OCHOBI

[03BONSIE pObUTU NpodinakTuKy

i peanbHO NpodintoBaTK Ta 3anobiratu
wanpuknaa, MEBHOIO TUMY MOKW WO KaTacTpodu

B AaHOMY BMMaaKy BoHW 6ynu BunpobysaHi B UMdpoBOMYy BUMNSAI
ui npunagu
Ha 3eMneTpycax Ta Ha AesKUX BUPOOHNUYMX 06'ekTax

OCb NAaTEHT Y NPUHLUMNI Y BaC BiH € NOTIM BM MO0 NOAMBITHCS




onke MPUHLUMMN AAHOIO NATEHTY 3aCHOBAHMIN Ha TOMY
LLIO TaKe MOHATTA K peecTpauis ONTUYHUX SABULL

i 9 AocniaXyeaB BNacTUBOCTI CBIiT/a
AKLIO MW pPO3rna4aEMo npouec

MeHLL Hix 10 17 cTyneHs cekyHau

TO B LbOMY BUMAAKy BUXOAUTb

O efieMeHTM ManbyTHix nogiv

BOHW XKOPCTKO 3aKpinneHi sk 6u

3a Ti e1leMeHTH, AKi iCHYIOTb Y PeanbHOCTI

TO6TO. BUMiIpOM

peasibHOro ONTUYHOrO SIBULLA

MW MOXEMO pobuTu

MPOrHO3HY a3y ManbyTHLOrO SIBMLLA

i NpY LbOMY NPOrHO3 € He IMOBIPHICHUM
a MporHo3 € NpsiMMM

TO6TO. Yy 3B'A3KY 3 TUM, IO MU OTPUMYEMO (haKTUUHY
hakTn4yHO Le iHdopMaLis

npo Ti peanbHi ManbyTHiI aBuULLA

AKi MOXXYTb pO3BMBaTUCA

y UbOMY BUMNAAKY 1 BUKOPUCTAB

npv nobyaosi gaHoro npwnagy

akTn cBOEI poboTn

B 0bnacTi ippauioHanbHMX S Tak Ha3By
TEXHOSOT il

ippauioHanbHi TexHonoril

Lie TEXHOMOrii CEHCOPHOro OTPUMAHHS iHdopMaLlii

TEXHONOrIT NeBHi MPOrHOCTUYHI

TEXHOSOril 3aCTOCYBaHHS CneuiasibHOro MaTeMaTUYHOro anapaty
npu SIKOMy caM anapaT BUAO3MIHIOETbCS

3aNexXHo Bia noail

i Y 3B'A3KYy 3 TUM, IO AaHa CMCTEMa BOHA A03BONWNA
peanbHo 3anobirtu

Ha MOIli KOHKPETHIM NpakTuui

KOHKPETHI KaTacTpocdu NiTakiB aAepHUX CTaHUil TOLLO.
Pi3HNX NPOMMCNOBMX 06'eKTIB

i B TOMY 4mnChi SIKiCb 3MiHM Hebe3MneyHi B OpraHi3mi JIl0ANHN

BECb MaTepian Npo KU S rOBOPHO
BiH BXX€ Ma€ AOCUTb BEIMKY MPaKTUYHY OCHOBY




T€ WO B L nekuii 1 BaM yntatumy

Le B OCHOBHOMY byae BUKOPUCTaHHS

AK y)Ke BifoMuX (haKTiB

TaK i TOro, Wo 3apas € y BUrNa4i TeopeTUYHNX NosioXKeHb

TaK OCb 3apa3 MU nepeﬁ,ueMo [0 TOro
o6 TEOPETUYHI MOSIOXKEHHS BU MO BUMUCATH

npy LUbOMY Balla nekuia byae He NpOCTO NeKUieto
Y BUTNAAI osHauae PO3YMIHHSA

[AESKNX TeOPETUYHUX YM MPAKTUYHUX OCHOB
Hacnpasgi ue 6yae ogHoYacHUM

TPEHiHr 3i cTpyKTypm3adii CBigoMOCTi

Yy MEHE € TaKui KypcC, K1 Ha3MBAETHCS
«CTpykTypun3auis CBigoMocTi 3a cuctemoto MNopsATYHKY Big KaTtacTpod
i 3@ CUCTEMOIO FaPMOHINHOIO PO3BUTKY>»

npv uboMy Bawa CBiAOMICTb po3rnaaacTbCcs
AK Kepyloya cucrema

3 Nornsigy onNTUKK Le AOCUTb NPOCTO 3PO3YMiTH

KO/IU BN Ma€ETe

sIkacb NoAis y cBOEMy CrnpUMAHSATTI

y BUrNg4i ONTUYHOI CUCTEMU

Ha YOMY, Hanpuknaa, MOOYAOBAHUIN CEHCOPHUI NMPUHLUMM YNPaB/iHHS
ab0 rak ckaxemo BMINBIB

To 6yab-sike ONTUYHE ABULLE
3@ CUCTEMOIO CrifIbHUX 3B'A3KIB
BOHO MoB'sA3aHe 3 6yab-9KNUM iHLWINM

TOMY Ballle 3aBAaHHA

Wob nepecTpyKTypyBaTH Lie ONTUYHE SIBULLE
TO6TO. (haKTUYHO BM3HAUUTK NOTPIGHY BaM nogito
Hanpuknag, MopsaTyHOK Big KaTacTpodu

BM SIKUMOCb YMHOM

3MIHIOETE CTPYKTYpPY CBOEI CBiAOMOCTI

i OTPUMYETE ynpaBniHHA

[aHi nekuii 1 NpoBoAMB Y Pi3HNX 061acTsx

AKi MalOTb MiABULLEHY Tak ckaxemo HEOE3MEKY Y BUPOOHULTBI
Le aBiauisi B OCHOBHOMY A1 NbOTUMKIB-BUNPObyBadiB
MOTiM Y BiAICbKOBO-MOBITPSIHOI akaaeMii arapiHa wy i T.4.




TO6TO. TaM ae NoTpibHO

KOHKPETHUI abCONOTHO PiBEHb YNpaB/iHHS

AKUW iHOAI He 3aNeXuTb Bia TOro

LLIO MOXE A03BOSIATU, Hanpuknas, HASSBHUMA TEXHIYHUIA CKNaa
ab0o X NpoCTO HEMAE KOLUTIB

TOAI JOBOAMTBLCS pO3paxoByBaTH NmLle
Ha MOXIMBOCTI AUCTAHTHOrO YNpaB/liHHA
Oropoto AKOro € BracHa CeBigoMiCTb

Y 3B'AI3KY 3 UMM KypC LLO 9 3apa3 YnTaro

BiH SIK FPYHTYETbCS Ha OPTOAOKCaNbHOI TO6TO. BigoMin 6asi
[l MOXXHa BUKOPUCTOBYBATH

npunycumo BiJOMI (Di3MKO-MaTeMaTUYHi OnucK

abo gKiCb iH)XeHEepHO-TEXHIYHI 06'ekTn

a TaKOX Ha TOMY

o Bu byaete oTpuMmyBaTh 3apas

HOBI abCONMOTHO BiAOMOCTI

SKi B1 byaeTe 3acTocoByBaTh

NpUBM3HO B TaKOMy X BapiaHTi

qK ue pO6J'IFITb nanpuknaa MIJIOTU KOCMOHABTU

ane npuv UbOMy pi3HULI NPaKTUYHO TYT He Byae

TOMY LLO S MPOBOAMB KYPCH i B rasny3i MiKpOeneKTPOHIKu

CaM € KepiBHMKOM BiAAi/IeHHSA acnipaHTypu

3HaunTs € TAKE JepXKaBHE MiANPUEMCTBO NEPCNEKTUBHUX AOCNIAKEHb
Ha3nBa€eTbC HaykoBui LIeHTp Y 3eneHorpagi

| TAM Bnacre kaxyun MPALIOKOTb JIIOAM Y MIKPOENeKTPOHiLi

3aaBanocsa 6 gocuTb nacmeHa obnacTb

3 nornagy 6yab-akux Hebesnek

npote obnactb CNpUMHATTS Taka cama

SIK Y KOCMOHaBTIB TaM MifoTiB

Ta OCBOEHHS MaTepiany hae 3 TiEl X LWBMAKICTIO

T06TO. BaM Tpeba po3yMiTu

O MAETHLCS NPO CTPYKTYpu3auito CBigOMOCTi
OTXXe 3aCTOCyBaTH BU MOXETE L0 CTPYKTypu3aLito
BXXe B NPAKTUYHOMY PIiBHiI

TaM [ie BU 3axo4yeTe

i B NpUHUMNI, SKWO roBOpUTH

Npo NpvHUMN iHdopMaUii

TO

KOXeH 06'ekT iHopMaUii Moxe 6yTn piBHUM




Lie € OAMH i3 3aKOHiB iHpopMaLinHMX po3noainis

TO TOAi BUXOANUTb LLIO BU MOoXxeTe nepebyBatoyun aecb
yepe3 CBigOMICTb KepyBaTK TUM
106 He 6yNOo npunycrumo SAEPHOIO BUBYXY HE Byno kaTtacTpod

akTU4HO Kypc MopATYHKY KOTpUK 1 BaM 3apa3s Beay
BiH 3aCHOBaHWI Ha TOMY, LLIO KOXeH 3 Bac

OTPUMYE KOHKPETHUI iIHCTPYMeHT CnaciHHS

KM MOXKe 6yTu BiATBOPIOBAHMI BaMK 0COBMCTO

MOBa MAe NpO CYKYMHICTb TEXHOMOrIN
Lle € Ha yBa3i 5K 51 NOSICHMB
ippaLUioOHaNbHU CNEKTP TEXHOJOT N
Kyau BXOAUTb

Ta CEeHcopvKa

Ta NoriyHe ynpasniHHA

Ta MaTeEMaTUYHUIA anapaT

OTXe KOonn BK byaeTte

Ui nekuii untatn abo iX wanpuknan 3aCTOCOBYBATU
OCHOBHWM 3aBaaHHSAM byae Te

o6 B Manu

abCoNOTHO KOHKPETHUMA MPAKTUYHUIA MEXAHI3M
i 3 UMM MexaHi3MOM npautoBanu

Y peanibHUX YMOBAaX BaLUOro XUTTS

ue paKTU4HO
ynpaBniHHA NoAiAMK Yy BiK IXHBOro TBOPYOIro MnfaHy
ynpaBniHHS 6yab-IKUM piBHEM PO3BUTKY TOLLO.

T06TO. MOBa Mae npo Te
LLI0 OCBOEHHSI MaTepiay Ta Balla NPaKTUKa
e 6yae oIHo4acHO

TOMY NiCNa NepLUol NEKUil osHavae

YCi Kepytoui efieMeHTH

AKi B 3p0BUun npunycrumo Uepes cBoto CBigoMICTb

ab0 > 3HaNLWIM LWOCb

B ranysi metogonorii abo B ranysi koHuenuji

Le noTpibHo byae y Burnagi 3eiTy BXe Nicns nepLuoi nekuii

HACTYMHOro YeTBepra byae apyra nekuis
TO6TO. KOXXEH MAE LLOCb KOPOTKO HanucaTu

Xxo4ya 6 Ha 04HOMY apKyLui
i MeHi y BUrnsaai CBOIX AYMOK YM KOHKPETHOI NPaKTUKK




MOKJIaCTU Ha CTiNn

OCKiNbKK npakTka CnaciHHa roBopuTb Npo Te
wo baraTo peyen NOTPIGHO POBUTK AyXe LBUAKO
TO BXe Nicng nepLuol nekuil BU npakTMKyBaTUMeTe

LSt TEXHOOrSE MHOK OCBOEHA

B obnacTi TaM, Ae npautoTb NiNoTH

B eKCTpeMasibHNX YMOBaX y cdepi BunpobyBanbHUX NONbLOTIB
TOMY BpPaxOBYylO4M, LLO TaM Lie BAaBanocs

nepeaaBaTu L0 TEXHOSIOTIO

Bu byaeTe pobuTtn Te came

i € NEBHMIN NPUHLMN

Lo byab-aKa TEXHOMOrIS

NPV Tomy OFOSIOLIEHHI KOHKPETHOI METH
a MeTo € y Bac CnaciHHs nogen
Mae byTu agekBaTHO

afekBaTHOo MeTolo CnaciHHA noaen
€ iHOZi MUTTEBE YNpaBniHHA

y 3B'A3KY 3 UMM NeKuis

CTPYKTYpHO byae came Tak BUKIAAEHO

LLO BM NOBUHHI ByaeTe

BMITU , nanpuknan, Yepe3 cBoto CBiOMICTb

ab0 WaxoM 6yab-IKMX CUCTEM MAaTEMATUYHUX TEXHIYHUX
pSATYBaTU NIOANHY

i 32 MeTOI
iAeanbHOI METK SIKOI NOTPIBHO 3aBXAKW CnigyBaTu
ue CnaciHHg noanHn y 6yab-SKoMy BUNaaKy

TO6TO. AKLO Ha BiTb znasanocs 6 sik 61
30BHILLUHI O3HaKW iHpopMaLii Taki

O nornepeaHb0 HaaxoauTb iHopMaLis
npo 6e3HaaiiHy cuTyalito

npoTe Le 03Ha4yaE yrnpasniHHA

TIEIO CaMOO ONTUKOIO

npo sKy s CKa3as

Le ynpasniHHA KOHKPETHOW PeanbHicTio

Y 3B'S13KY 3 LM osHauae BU MOXKETE AeChb Lie 3anmcaTu
LLIO AaHa nekuis

[AaHa nekuis

Lle KOHKpeTHa MeToaooris

ynpaBniHHA peasibHUMKU NOoAIAMHK




Ha OCHOBI CTpyKTYypwu3aLii CBigOMOCTI

o6 po3rnsHyTH

SKMM YMHOM BiabyBa€ETLCA Take yrnpaBiHHS
Hacamnepes HeobXifAHO po3nNuncaT CUCTEMY 3B'SA3KiB
Ta (PaKTUYHO BU3HAYUTW L0 CUCTEMY OHOYACHO

ANSi BU3HAUYEHHS CUCTEMU 3B'SA3KIB
MOTPIGHO 3HAWTWN OMOPHI TOYKM

OMOPHI TOYKM

ue Ti eneMeHTuH iHdopMauii

AKi Ans Baworo CnpunHATTS

MOXYTb CTBOPUTU anropuTM BaLLOro KepyBaHHS

nepLu 3a BCe S 3apa3 BU3Ha4y
caMm anapat
AKUA Ma€ 6yTM 3a Takoi MOCTaHOBKW 3aBaHHS

anapat sKui s 3apa3 NpeacTaBto

y BUrNs4i NeEBHUX MaTEMAaTUYHUX OMNUCIB

NMOBUHEH 3a0BOJIbHATH

YMOBaM peareHTHOCTi Ha CUTYyaUito, WO pO3BUBAETHLCA

TO6TO. HaNpuKag, y NpMHUMNaxX KBAHTOBOI MEXaHiku
€ TaKe MOHATTS, WO iIHCTPYMEHT BUMIpY
BiH MOXe 6yTu rpybiwmnm abo 3MiHIOBaTK CTPYKTYpY PeanbHOCTI

Y Halliv cuTyauii konn naetbes npo CnaciHHs noaen

MW MOBWHHI OYEBWUAHO BM3HAUNTM aIEKBATHO OApa3y 3aBAaHHS
Ta KepyBaTu Byab-sKOK CUCTEMOLO

a OTXKe NOTPibHO MaTK AOCTYN A0 CUCTEMM

TOMY anapaTt KepyBaHHS Kui byae TyT onmcaHui
BiH 3MIHIOETBLCA B 3a/1€XHOCTI Big TOro
Lo BiabyBaeTbCs B PeanbHOCTI, WO 3MIHIOETLCA

TOBTO. KO BN NOYMHAETE poboTy

i us poboTa NnpunycTMMo npueena Ao Toro

L0 SIKaCb YacTuHa poboTu 3i CnaciHHS BMKOHAHA
IHCTpYMEHTaNIbHUI anapaT MOXe 3MiHIOBaTUCS

i y 3B'13KY 3 UMM TyT CNig Biagpasy X
Ae-Hebyapb 3adikcyBaT abCoOMOTHO KOHKPETHO
LLO ue 3MiHa

Ma€ (ikCyBaTUCS Y CUMBONIYHOMY psiay

SIKMIA CNOYaTKy € CTaTUYHUM




TO6TO. 6YyAb-9Ki Nnpouecn
Lo BiabyBalOTbCS Y CTAaTUYHUX PIBHAHHSX
BOHM MOXYTb 6YTU pi3HMMMK

i NPY LUbOMY SKLLIO MW FOBOPUMO MNpo Te

AK 3aCTOCYBaTU KOHKPETHE PiBHSAHHS AN YnpasiHHA
TO MW MOBWHHI OTPUMATK B LA MaTeMaTuLi
(haKTMYHO Te ynpaBniHHS, sIke BU OTPUMYETE

npv Ti caMiln cUCTEMI L0 npunycrumo OPraHi3M NIOANHM

BiH Ma€ oaHy dopmy
ane npuv UboMy BM Ma€Te 6arato MUCIEHHS

TO6TO. NPOCTille Kaxyuu
6araTtoBapiaHTHe MUCNEHHS
Pi3HOMaHITHI 4M 6araToBapiaHTHI BUMHKM

T06TO. 0aHa popMa MicTUTb H6araTo dyHKLUIN
abo 6e3niy pyHKUiN

TO6TO. 3a Takoro nigxoay Ta dopManbHa MaTeMaTuka
abo y cumBONiYHOMY BUrnagi

abo y BUMNSAI KOHKPETHUX MaTeMaTUYHUX 3B'S3KiB
AKi 9 yaBnsio

BOHa bypae 3po3yMina

i TOMy Ha Hei NoTpibHO cnnpaTucs
3 norngaAay Toro Wwo BW Hagasi npocTo ni3HaeTe
€N1eMeHTN pO3BUTKY AaHOI MaTeMaTUKu

i KOXXEH y npyHUMNi MOXe CTaHOBUTU
CBOIO MeTogonoriyHy 6asy ans cebe

TOMY KO/IM MU FOBOPUMO NPO ONTUYHY CUCTEMY
TO MepL 3a BCE MM MAEMO OMNUCaTK
xoya 6 wy ABa piBHi

TO6TO. SKLIO MM Bi3bMEMO npunycrumo PIBEHb NEPLLNIA
Ta 3aikCcyeMO Lien piBeHb

K KOPAOH MiX

CnpuUAHSATTAM

[

PeanbHicTio




[.I'paboBoi IppauionanpHi MeTOM 3anobiranus riobdanbHuM Katactpodam (1)

TO OYEBWAHO LUO iCHYE, wanpuknan, PIBEHb APYrUM

piBEHb APYIMI Lie TaMm

Je 3B'a3kun Mixk PeanbHicTio

i Mk BaWwmM CrpURHATTAM

y3arasibHeHi 3a CUCTEMOLO CMisIbHUX 3B'SA3KiB

TOMY MU MOXEMO Hanpuknag TYT 3alMUCaTU

ApYroto piBHi 3 AesiknM koediuieHToM (K)
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BaM MabyTb He BUAHO
TYT WBMALIE 33 BCE S FOBOPUTUMY BaM

TYyT

f (k(p))

dyHkuUis npocTo Big npoctopy (f)
AKUACb KoedilieHT (K)
ny i MM 6epeMo yHKLIIO Big NpocTopy

SKLLO MU rOBOPUMO Npo CnpuUrHATTA

TO MK 6epeMo Ty X caMy (PyHKLitO

Ta 3anucyeMo 3 neBHUM koediuieHToM (K 1)
ane ue byae

A nuwy dyHkuito sia (1)
dyHKUia iHaMBIAYanbHa

TO6TO. Balla KOHKpPETHA (yHKLis
SIKY BU MOXETE MIHSTH
TOMY LLO BU MOXETE MiHATM CBOE CpUNHSATTS




[.I'paboBoi IppauioHanbHi MeToau 3amodiranus riiodaipHuM kartactpodam (1)

£ (k(I))

Y 3B'S13KY 3 UMM

AKLLIO MW PO3rNSHEMO
6yab-aKuii eneMeHT PeanbHOCTI
KU 3HAXOAMTbCA Ha CTUKY
MK UMMW ABOMa efieMeHTamMu

f (k1))

1,2

b

TO Y3aranbHeHa yHKLUis
NMOBWHHA YTPMMYBaTK OYEBUAHO

t (k(p))

f (k(p))
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y Burnaai HessHoi o6nacTi Bigpasy X oswavae
BiApa3y X Ui ABi no3nuil

£ (k1)) f (k(p))

1,2

g=(f(k(I)-f(k(p))

TO6TO. (PyHKLIA iIHAMBIAYANbHOIO CPUNHATTS
A TYT CTaB/Ii0 3HAK MHOXEHHS

Ha

yHKLUiO 3B'A3KIB

y Y3aranbHeHOMy cerMeHTi iHdhopMauii

npu LbOMY SIKLLO MM XO4eMOo 3'acyBaTmn
SIKUM YMHOM PO3BUBAETHLCS

3aKOH 3MiHM CMifibHUX 3B'A3KIB

ANs L€l KoHuenuii

TO MW MOBWHHI NOCTaBUTK TaM SIKMIACb CTYNiHb
s1 Ha3By i ikc (X) y ctyneHin (x ")




f (k1)) f (k(p))

12

0= (f(k(1) f(k(p))

TO6TO. TYT NanNKuM 3aKpMBaKTbCA X y CTyneHin (X M)

3HaunTb AKLLO BN PO3IrNFHETE

eneMeHTun ceoel CBigoMOCTi

TO6TO. SIK BU NPUAMAETE PilLEHHS

TO AesiKi pileHHs BiabyBaloTbCs HIbU MMMOBONI

TO6TO. BM NPUIMMAETE PilIEHHS
TOMY LU0 BBAXKA€ETE LU0 OCb Lie NOTPIBHO 3pobuT

TaK OCb JOCNIAXEHHSA NMUTaHHSA

YOMY BW MNPUMUMAETE CaMe Lie PillEHHS

Yy UK cuctemi

nepeBa)KHO TaK CKaXEMO

B OnepaTopHOMY Ta (YHKLiOHaNbHOMY BUrNai
3aMMAETbCSA

S1 MOXY Take CI0BO CKa3aTu

Ta YacTMHA MaTeMaTUKK, sika 3aN1IEXUTb Bif CTyneHs
TO6TO. Xy cTyneHin ( x ")




MOHATTSA X BUAO3MIHIOETLCA
B 3aN1eXXHOCTI Big TOro
Sk napameTp CBiAOMOCTi BU TyaM BBOAUTE

XO4a 3apa3 A roBOPH TPOXWU Tak ckaxemo

Hy 3@rasioM 6smkye 4o TOro Wo ocCb 51 3pobuB Y NATEHTI TaM
TaM gocuTb 61m3bka MaTeMaTuka 6yna BUKOpPUCTaHa

Y KpUCTaniyHii cuctemi

TOMY LLO KpUCTasiiyHa cucrtema
nobyaosaHa Tak caMo sik nobyaosaHa CBigoMmicTb

i TOMy KONK BU ByaeTe npauroBaTtu
Hanpuknaa i3 MM NMapaMeTpoM X

BW NOAMBITLCS

LLIO B 3a/I€XKHOCTI Bif TOro

B SIKWM MOMEHT BM BU3HAYAETE PilLIEHHS
napaMeTpuU4Hun paa

AKUN 3'SABNAETLCA Bifi HEABHOI PYHKLT
BiH BeCb Yac 3MiHIOBAaTUMETbCS

HaBITb 419 TOro caMoro npouecy

NpUNyCcTUMO

BM MA€ETe TaM Yy CBOEMY MOAAHHI
CTineub cTin abo BKasiBKy

abo 6yab-KMI y3aranbHeHUN 06'ekT

TO6TO. BCi ABULWA SKi Hanpuknaa
BW HE OMUCYETE Y MOMEHT CnpumiHATTS

OCb KOMN BU NpU3HaYa€eTe X (ikCOBAHOK CUCTEMOLO
TO6TO. BU3HAYAETE KOOPAMHATHU
NPOCTOPY npunycrumo | HACy 06'ekTa

TO TOAi BN MaETe
ynpaBniHHS HeckiHYeHHOlo obnacTio
g y Bac nparHe A0 HecKiH4eHHOCTi

TO6TO. PaKTUYHO g 3B'A3YETLCS

3 TUM HecCKiH4YeHHUM paaoM

AKUWA BU, Hanpuknan, HE CMPUMMAETE

y nepioa »opcTkoi dikcauii CigoMocTi

CrnpaBa B TOMY, WO Mili KypC

BiH Ma€ Ha yBa3i Te, WO NeBHi peudi

Bu ByaeTe NOBWHHI 3HATH

Y BUMNSAI MOXNNMBO 6araTopa3oBoro NpoCcyXoBYBaHHS




i Toai MabyTb g 3pobnito Tak

AKLLO 3apa3 Y TaKoMy PeXxuMi YATaHHS
TaM BaM He BAAETbCA 3aMUCYBaATY tak ckaxemo JOK/IAAHO
a Kpalle caMe c/lyxaTu Te, Lo A KaXky 3apas

TO 51 MPOCTO OCb T€, WO OCb MULLETHLCS HA MIKPOdOH
NnocTaparocs NePeKNHyTU Ha ayaio 3anuc
i y Bac byae sikacb KinbKiCTb ayaiokaceT

BaM Toai Tpeba byae Bce-Taku
OCb Te, WO S KaXy YBa)XXHO NPOCIyXaTy

TOMY WO, wanpuknaa , Ti €1€MEHTN YNPaB/liHHA

AKi 9 NULLY BXe Y 3aKiHYeHOMY BUTrNSAi

BOHM MaloTb Ay>e AeTaNlbHUI hopManbHUA BUrNSA
y UbOMY BUKNagi

i 6barato noHATb, SKi 9 6epy

Hanpvknag, 3 Teopii HeIBHUX YHKLIN
NpUNyCcTUMO 419 AOKasy

LbOro yHKLIOHANbHOIO PiBHSIHHS
BMKOPWUCTOBYBANINCS PIBHAHHA KBAHTOBOI MEXaHIKM

TaK SK y Bac pi3Hi MOXyTb 6yTu
CUCTEMW OCBITU
3vaunts 3 TOYKWN 30PY npunycrumo MATEMATUUHOI OCBITH

A TYT HaAMaraTMMycsi KOpUCTYBaTUCH
TiNIbKM TUMK KiHUEBUMK (DOpMyaMu
AKi NOTpibHI BaM Yy yHKLiOHaNbHOMY aoaaTKy

i Y 3B'I3KY 3 UMM Te, LLO 9 KaXKy ClloBaMu
Le Hacnpaegi byae npu NpociyxoByBaHHi
ANs Bac aHanis

3 IKUX CUCTEM BiAIOMUX OPTOAOKCANbHUX PiBHSIHb
e OTPUMaHO

30KpeMa caMe Le piBHAHHSA
OTPUMAHO 3 Teopii y3arasnbHeEHUX DYHKLUIV

ane TaK K y Bac 9K A CKa3as

MOXKe 6yTu pizHa MaTeMaTM4yHa OCBITa

i Ue He € MeTolo

3aCTOCYBATWU Hanpuknas CaMe€ 3HaHHA
NpUNyCTUMO BULLOI BYAb-SKOi MaTeMaTuKu




B [JaHOMY KypCi

TO NOCUMAKYUCH Hanpuknan HA KOHKPETHI CI)OpMYJ'IM
BaM OCHOBHe OCHOBHUM byae

3aCTOCOBYBATW aHe PIBHAHHSA

y CBOIil NpakTuUi ynpaBniHHA

sHaunts Y 3B'I3KY 3 TUM, LLO S CKa3aB
L0 3BMYaMNHi PyHKLIOHaNbHI 3aKOHM
BigobparkeHi B yMoBax Ui€i PeanbHOCTi

TO Hanpuknan OEPYUM SAKECH PIBHSAHHSA
NPUNYCTUMO MOLUMPEHHS YNbTPA3BYKY

i HACU4YytO4M pO3yMOBO

TO6TO. KOHUEHTPYOUYMCb HA AAHOMY PiBHSAHHI
Ta MOLUMPIOIOYM AYMKY HA KOHKPETHUI 06'eKT

6ynm ekcnepuMeHTn abCoNOTHO KOHKPETHO
NiAHIMAETLCA Hanpuknan TEMMEPATYPA Bif YNbTPA3BYKOBUX KONMMBAHb

TO6TO. haKTUYHO
CBiaOMICTb 3aMiHIOE CTPYKTYpY (i3n4HOro npouecy

abo > CBigoMICTIO BAaBanocs 3 pagio Xsuni
3HIMaTU NpUNYCTUMO iHdOpMaLito
NPUMNYCTUMO KOHKPETHI CNoBa ToLO.

TO6TO. BUXOAMTD LU0 BM MpautoBaTUMeTe
3a LE€0 CUCTEMOIO PiBHSAHb
ANg ynpasniHHA npouecamMn PeanbHOCTI

Y pasi aKWwo nepes Hamu €

Ta iHopMaLia WO € AesKi 03HaKK KaTacTpodu
NpUNyCcTUMO MOXXIMBICTb TOMO

L0 SAEPHMI NPOLIEC SIKMI BiAOYBA€ETLCS B peakTopi
MOXe Npu3BecTun 4o Bubyxy

TOAj Y Wi KoHuenLii

BW BM3HAYa€ETE NApaMeTpu X

3Haunte KOOPANHATU

Hexaln BOHW ByayTb 3BUYaliHI
Hanpuknaa, SAEpHUIA peakTop

ab0 SKLLO Kpalle HaBiTb Le TOYHe
abo xouya 6 OpiEHTOBHE CTaHOBULLE
LbOro npouecy

TO6TO. BM HanawToByeTecs CBigoOMICTIO




Ha Te, WO LeMn SAEepHUA peaKTop 3HaXOAUTLCS AeChb
ue 6yae Bawa dopmanbHa 0bnactb

sk 61 BUXOAAYM 3 AKOI

BM 3MiHIOBAaTUMETE Lien npoLec

y 6ik TOro, wob6 saepHoro Bnbyxy He cTtanocs

MOTIiM B MOBUHHI BUSABUTU €NEMEHT N
TO6TO. WO ANs BaC € CTYMiHb N

N 9K 9 MOSACHMB
ue Moxe 6yTn ikCOBaHUM YMNCIIOM
i Lle BU3HAYAE osHauae NOAIT NOTOYHOI 0bnacTi

TO6TO. KONN BM NPUMMAETE PilLEHHS
BW 3 Nornaay uboro n
MOXXeTe 3MiHIOBaTK pi3Hi cuTyauil

TO6TO. PAKTUYHO 36iMbLUYIOUN YW 3MEHLLYHOUM
LWBUAKICTb MUCNEHHS
BW MOXXETe BiAMNOBiAHO 3MiHIOBATU CUTYaUit0

TOoMY 3 nornaay CnpumiHATTS
HacnpasAi TYT BUXOAUTb
ANs BaLloi pob0TK HIYOro CKNagHOro HeMae

Ballle 3aBAaHHS TiNlbKM BM3HA4aTu
y AaHoMy popManbHOMYy MexaHi3Mi
npsiMe ynpasniHHA 6yab-SKMM NpoLEeCcoM

TaK OCb NpsIME ynpaBniHHA BiAOYBAETLCS AK S NOSICHUB

S cneuianbHO BBIB 061acTb
[e Ui ABa napaMeTpu 3'€aHaHi

X0o4ya B efieMeHTax
KOXXHOro napameTpa
ICHY€E

6yAb-KWUIN iHLWIWK

T06TO0. CNpUNHATTS 3 0AHOro 6OKY
3 iHWOro, AKLWO MM NOCTaBMMO BEKTOPHY (hopMy
MPUNYCTUMO TaM po3BUTOK CrpUAHSATTS
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12

0= (f(k(1) f(k(p))

SIKMACb BEKTOP TYT MNPOCTO HAaMasltoEMO

ToAi BUAAE WO TYT BCE OJIHO iCHYE
i usa obnactb
Ta 06/11aCTb BCiX 30BHiLLHIX MoAin

TaK OCb KOMM MAETHCS NPO YNpPaBiHHS
npo (yHKUiO iHAMBIAYaNbHOro yYnpaBniHHA

Bu BaunTte
Ha piBHi NepeTuHYy UNX ABOX efleMeHTiB

CUCTEMY 3BOPOTHOMO 3B'SI3KY

TO6TO. PAKTUYHO Lie cucTeMa 3BOPOTHOMO 3B'A3KY
sIKa BaM [03BOJISIE

B peanbHOMY uaci

3MIHIOBaTK XapaKTepPUCTUKN NOTOYHOMO npoLecy

TOMY 4 BBIB
Le rpaHnM4yHa yMoBa
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BPaxoBYOuU
L0 5 Hamaratocs aatm

Y MaKCMMasbHO y3arasibHeHOMY BUTNAAI

Ti CNoBa AKi 9 rOBOpHO

AK MW FOBOpUNN

BM MOTIM NPOCNyXOBYBaTUMETE Ha AMKTOMOHI

a Balle 3aBAaHHs 3apa3 BUSIBUTYU
OCb LLIO KOHKPETHO Ha Ball nornsg
noTpibHo 6yae ansa Toro, Wob 3AIMCHUTM YNpaBiHHS

BUSABUTU Y BCIX KOOpAMHATaX L€l cncremm
TO6TO. TOMY

O MAETHLCS NPO Te
WO AaHa yHKUis g

n
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BOHAQ osHauae OMUCYE
peanbHe MopaTyHOK byab-aKOi cucTeMu

i y 3B'I3Ky 3 UMM
AKLWO MU 3MIHIOEMO KoopanHaTK CBigOMOCTI
MW MOXKEMO AO0CAITM Uboro y byab-akoMy BUNaaKy

OCb TakKa igeonoriyHa NocTaHOBKa LibOro 3aBAaHHS

TO6TO. KON BM 3apa3 ClTyxXaEeTe Lo NeKuito
BV MOBWHHI 30CepeaXyBaTnCsl Ha TOMY
Lo NOTPibHO pobuTn

MOSICHEHHS, AKi 9 NepiognyHO NPOBOAXY

BOHW BaM 6yayTb NOTPI6HI

ANs Toro wob 3HaTn Hagani aetanisauito

ab0 npunycrumo BUKOPUCTOBYBATU SIKMIACb MaT. anapat
ANns aHanisy

BUKOPWUCTOBYIOYMW, Hanpuknaa, TeH30pHVIl7I aHani3




CBOro 4acy s nokasas
LLIO osHauae KON MK 6epeMo

NpUNycTUMO YHKLIO Bia noAin 3 aesknm koedilieHToM k

TO KON MM MULLEMO
Cucremy 3B'a3kiB

Fle(D) |

g = (f(k(I))

T0 ua Cucrema 3B'a3KiB
3piBHIOE KoediLliEHTH

A TYT Hanucae KoediuieHT k

i TYT KoediuieHT k

xouya TyT KoedilieHT K 1

12

f (k(p))

f(k(p))
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TO6TO. € TAaKUN NapaMeTp
AK yHidikauia Cuctemn 3B'a3kiB

TOBTO. MM NMOBUHHI 3HANTU B KOXHIiN noAaii
OMOPHY TOYKY, sika YHiBepcasibHa

i OCb LliED OMOPHOIO TOYKOK
€ Bawa BnacHa CBigoMicTb

TOMY KOnu BKU HaunTte TyT

TOM caMmui KoedilieHT

Lie roBOpUTb NPO T€, LLO B Ljii CUCTEMi PiBHAHb
KOJIY MU MOYMHAEMO LIYKaTK CTyMiHb

MU OTPUMYEMO OAHOTUMHY OAHOTUIMHY KOHCTaHTY

TaK OCb Y ByAb-5Kili CUCTEMI PO3BUTKY
T06TO. Yy 6yab-sIKin cucTemi geTepMiHOBaHOI
TO6TO. NPUYMHHO-HACNIAKOBOIrO

4YM NPSAMOro ippauioHaNbHOro PO3BUTKY




3aBxau icHye HeobXxiaHICTb CTBOPIOBATH
vy DAKTUYHO CBOro poay Cxoau

TO6TO. Ti METOAONOrYHI YMOBU Ta PiBHI
AKi BaM [03BONISATUMYTb
6yayBaTu HaCTynHy CMCTEMY ynpasBfiHHSA

TaK OCb KOMM Lie BUWMLLINO

Y Ui cuCTeMi piBHSIHHS

TO L€ AKLWO MK we 6 po3nuncanu
BCto Cucremy 3B'A3KiB

TO MK 6 Aictann BUCHOBOK
4YOMYy CaMe TaK BUXOAUTb

Fe(D) | f (k(p))

_____ 1,2 Bt

0= (f(k(1)-f(k(p))

Lie MOXHa OTpUMaTK, BUKOPUCTOBYHOUM TEH30PHUI aHani3

TO6TO. BUXOAUTD LLO KOSIN BU OTPUMYETE yrpaBiHHS

a B JaHOMYy BMNaaKy “aeTbcs

vy (PaKTUYHO NPO CMCTEMY yMpaB/iHHA

npaBAa y A0AATKY tak ckaxemo 40 ABOKOMMOHEHTHOI CUCTEMM

i NpY LUbOMY nNapaMeTpu
Kepyrodi napaMeTpu CUCTEMU
AKOIO € NI0ANHA




3aBXAN MAEMO OYTU ckaxivo HA BiNlbLL KOHTPOSIBHOMY PiBHi

i B i1€0NOrii Tak ckaxemo 060B'A3K0BOro CriaciHHSA
Kepyroya cuctema sKoi € NoanHa
3aBXAWN Ma€ KepyBaTu BCIM NMPOLIECOM

Y 3B'S13KY 3 UMM MOHATTS «APYroro piBHS KOHCTAHT»
ue paKTUYHO iaeonoriyHe 3aBaaHHs

sKa y hopManbHOMy MaTeMaTUYHOMY BUIAAi
BMPAXAETbCS K BUPIBHIOBAHHS KoediLieHTIB 3B'A3KyY

BPaxOBYHOUM LLO S ONMUCAB 3HOBY X
y AOCUTb TaKii y3aranbHeHin dhopmi

TO OCb KoediuieHTH 3B'a3Ky uUe (haKTUYHO Ti

ansa sawoi CBigoMoCTi

KOHKPETHI eneMeHTn (ikCoBaHUX NoAin

Lle KOHKpPETHI aKicb nogii

KOHKPETHI SKiCb eNneMeHTH

AKi NOAIT npunyctumo MOXKYTb npunycrumo OPraHi30BYyBaTH

i Y 3B'I3KY 3 UMM KON BU Lii €N1eMEHTU 3HaxoanTe
TO BW Buxoauts wo PEECTPYETECH

TO6TO. pearyete Ha noaii

ock Y LbOMY PiBHI FPaHUYHUX YMOB

F(k(D) | f (k(p))
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[l€ MY MA€EMO SIKUMCb Y3arasibHIoH4YMIA KOMMOHEHT

npunycTumMo Yepe3 CBiJOMICTb MOXHA CKa3aTu
LLIO TaK iCHYE 30BHIWHSA PeanbHIiCTb

iICHYIOTb (hiKCOBaHi iBMLLA 30BHILLUHbLOI peasnibHOCTI
ane MOXJ/IMBO, O LLOCh iCHYE e

WO , vanpuknag, MU HE OMNMUCaIN

3 NOrnsiAy pa3oBoro CrpUNHATTS

TaK OCb iCHYyE NpuHUMN poboTN AAHOI MaTEMaTUKK
SIKUMA FOBOPUTL NPO Te

LLO MOXHa KepyBaTn TUMK 06'ekTamm

iHpopMaLis nNpo SKi He iCHyE

TO6TO. yrnpaBniHHA 06'eKTaMm AKi He iIHPOPMATUBHI

i y 3B'A3KY 3 UMM

TaK K Linni psa noain Moxe 6yTn Takum

LLO MW He MaEMO iHdopmMauii

Tak ckaxemo mwe Ha PIBHI A€AKUX CUCTEM peecTpauii

abo Mun He Maemo iHdopMadito TaM npunyctumo y CBigoMOCTi
NPUNyCTUMO NOANHA CMUTb TaM

abo K cMcTeMM BiAKOYEHI

BHACNIAOK AEAKOro e/1eKTPOMarHiTHOro iMnynbcy

npoTe CTOITb Te CaMe 3aBAaHHS 3a CBOEKD MOBHOTOO
BCE OAHO NOTpibHO psATyBaTU cebe Ta iHWnNX

TOMY AjaHa MaTeMaTuKa
BOHA BU3HA4a€ ynpasfiHHA TUMU CUCTEMAMU
(PYHKUIT IKUX HE BU3HAYEHO

I KOJMU A ozHavae pO6I/IB

HaNpWKIaZ oCb TOM CaMMit NATEHT i3 3anobiraHHs KaTacTpodam

ab0, wanpuknan, OylyBaB MaTeMaTuKy
3 hyHAAMEHTANbHOro BU3HAYEHHSI ONTUYHUX CUCTEM

LS BNacTMBIiCTb Byna cnovaTKy 3aknageHa
| He TiNbKW TOMY, WO Le PeanbHiCTb
TO6TO. NPUPOAHO € CUCTEMMU

(PYHKUIT IKUX HEBU3HAYEHI

a NAeTbCs NPO peanbHUI NOPSTYHOK
3HauY1Tb, MW MOBWUHHI 1X 3HATU Li CMCTEMMU

AK HAMW YNpaBnsTh B LbOMY CEHCI
a BXe Mi3Hile MOXHa iX po3LWndpoByBaTH




ane v CeHC y ToMy

LLIO CUCTEMMU 3 HEBM3HAYEHMMM BNIACTUBOCTSIMM

BOHM MOXYTb BYTU NPUCKOPIOBAYEM KEPYHOUOro iMMybCy
ab0 HaBMaKM CUCTEMOIO HABITb MUTTEBOrO AOCTYMY

4OMY HaBMnaku
TOMY LLO CUCTEMA MPUCKOPEHHS
Lie BEKTOP, SIKUM CNpSIMOBaHUA B 0AMH bik

Fk(D) | f (k(p))
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SKLLO HaBMakKn My 6yayeMo MaTeMaTUKy
TO6TO. BMPILLYEMO 3BOPOTHE 3aBAaHHS

TO B Ui TouyLi
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BX€E ICHYE KepyBaHHS LEI0 CUCTEMOIO
Le BUXOANTb BEKTOPHO-3BOPOTHE 3aBAaHHS

3 Norns4y MaTeMaTuKu Lie BUXOAUTb
PiLLEHHS Y (Pi3UYHOMY PO3YMiHHI
MPOLIECY SIKMI CMPSIMOBaHWM B iHLINIA Bik
NPOCTO HaBITb BEKTOPHO

i TOMY KONMX MW rOBOPMMO MNpO Te
AKUM YNHOM KepyBaTu
BCEe-TaKM npouecamm sKi, wanpuknan, HE OrOJIOLLEHI

TO TYT AOCTaTHLO MOCTaBUTH
Ty X camy (YyHKLUiIO g




[.I'paboBoi IppauionanpHi MeTou 3anobiranus riobdanbHuM KatacTpodam (1)

f (k1)) f (k(p))

1.2

0= (f(k(1)-f(k(p))
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TOAi BUAAE WO SIKLIO MU CTaBMMO L0 (DYHKLIitO

TO MU OTPUMYEMO 3aMUKAEMO CUCTEMY osHavac HESIBHUX 3B'SI3KiB
sIka OpraHi3oBaHa Yy LibOMY piBHi

3 TUMU X NapaMeTpu4yHNMn

Ha piBHi iIHBapiaHTHUX CUCTEM

Tak ckaxemo 3HAYEHHAMU

AKi MaKOTb y npuHumni LIKO CaMy (OYHKLUO

TO6TO. NPOCTille KaXkyyn MM MAEMO
iHBapiaHTHY CUCTEMY PiBHSIHb

| AKLLIO SIKOCb MW 3MIHIOEMO CUCTEMY KoopauHaT
To 6a@30BMI piBEHb BiH 3aBXAW 36epiraeTbcs

BMXOANTb WO NobyaysaBLUM TAKUM YMHOM MaTeEMATUKY
MW MOXEMO OMUCYBaTU SIBMLLA
3 IKMMW NOB'A3aHUN 06'eKT

a SBMLLA 3 IKMMM NOB'A3aHUI 06'EKT
Le B TOMY YMC/i ABULL@ BCIEl 30BHILUHBLOI PeanbHOCTI

TO6TO. NPaKTUYHO BCi siBULLA Mupy
Y UbOMY PiBHSIHHI BiobpaeHi
y BUrNAAi OAHIEN NOoKanbHOI 06nacTi

i BCi 30BHIiLLHI BULLA
CTOCOBHO TO6TO. A0 MPAHNYHUX YMOB AaHUX SIBULL
€ onuc




fhe@) | £ (k(p))
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T06TO. Nnepeknag uiei HesaBHOI cMCTeMM piBHAHb
y cuctemy 1,2

i TOAi BU OTPUMYETE MPAKTUYHO KOHKPETHY
KOHKPETHY nogito

npu SIKiN y 6yab-sIkoMy BUMAAKY

BW focsaraete akTy CrnaciHHSA

ToAi BUXOAUTb WO 3aBAaHHS

SIKi, nanpuknan, HE BU3HAYEHI (PYHKLIOHANIbHO

TO6TO. Hanpuknaa, B1 He MaETe

npunyctumo OYAb-SIKUX KOHKPETHUX KOOpAMHAT

ANs BU3HAYEHHS noail

Ui 3aBAaHHS BUPILWYOTBCS SIK HAacNigky TO6TO. SIK BUCHOBKM
Y LN cuCTeMi piBHSHb

y aoaatky ao Cuctemn 3aranbHux 3B'S3KiB

BPaxXOBYyHOUM, LLO A 3apa3 MOSACHUB

LLO MOXHaA pobuTK MaTemMaTuKy

SIKa BPaXOBYE oswauae BCi 1BULLA PeanbHOCTI
i BpaxoByOuM, LLIO B AaHiN MaTeMaTuLi
KOMMOHeHTa Bawloi CBigoMOCTi

BOHA € OMMCaHo




TO6TO. BM MOXKeTE 3MiHIOKUN CTPYKTYpY CBiAOMOCTI
NPUPOAHO MIHSATK i BCi 3B'A3KM

TO 3PO3YMifI0 YOMY ozHauae SMIHIOKOYN ONTUYHY KOMIMOHEHTY
TO6TO. 3MiHIOYN iIHTEHCUBHICTb MUCNEHHS

a 3Ha4YnTb BUXOAUTb

ONTUYHE BiATBOPEHHSA BaLIOro MuUcneHHs

BW MOXETe MIHATU Ha PeanbHiCcTb

TO6TO. MiHATM TaM HaNpuKIag YNoBifIbHIOBAaTU TaM
LWBUAKICTb npunycrumo NPOLLECY
Y pafioaKkTUBHOMY SIKOMYCb BapiaHTi

ab0 X MOXXHa MpUNYCTUMO BRacHe Kaxxy4yu
KepyBaTu 6yab-sIKOK CUCTEMOLO
CTOCOBHO $IKOi € rapMOHI30BaHUM A0OCTYynN

NMOHATTHA «rAPMOHI30BaHOro AOCTYMny»

Le B/IaCHe Kaxyuu

enemMeHTn PeanbHOCTI, SKi MiHATK He NOTPIbHO

TO6TO. iCHYIOTb AOPOrk i3459Tb MalLMHW POCTYTb Aepesa i T.4.
ane ue Tex BennKkui obcar iHpopmadii

Ta eNeMeHTM A0 SKUX NOTPIBHO MaTh AOCTYnN

Tak OT Wwob oapasy X BUAINUTH
Te, WO Cnif CKopentoBaTu
T06TO. W06 He 6yno 3AiINCHEHO AKOrOCb 3HMLLIEHHS

omxe, TpE6A poO3rnsgaTi ToAi

cucTeMy npsmoro To6To. 6€3yMoBHOro AocTyny
KONW BW NOTpannsieTe B enemMeHT 6yab-aKoi
6e3 ny AKOrocb 4acy HaBiTb

TO6TO. BU

BaM NOTPIGHO 3pobuTH pEKOHCTPYKLIO NoAii
I 4OCArTU CTPYKTYpU MopATYHKY

BM Le pobuTe Bigpasy

Y 3B'SI3KY 3 LIUM ozHavae OCb NOAMBITHCS
Ha OCb Liel Npunag NaTeHT osHavae

€ TYT ckaxemo Tak CNOCIO 3anobiraHHs KaTacTpodam
€ Taka dpasa Ta nNpucTpin aani
ANSt NOro 34iMCHEHHS




TakK OCb €rocib 3anobiraHHsa kaTacTpodam
BiH MoNnsirae came y Ui TexHoMorii
SIKy 3apa3 51 BaM CKa3aB

sHaunts Y 3B'I3KY 3 TUM, LLIO TEXHONOTIS 3aCHOBaHa SK 1 NOSICHMB
Ha peanibHMX 3aKOHax 3a AKMMW BNALLTOBAHO CBIAOMICTb
SIKi anpoboBaHi y NPaKkTUYHIN AiNbHOCTI

nanpuknaa 1 AIArHOCTYBAB NiTaky Pi3Hi cTaHuil
abo X Ha BiacTaHi KkepyBaB
MaTepiaslbHUMN KOHKPETHUMM KOHCTPYKLISIMU

TO A5 pO3YMiHHSA OCb Harnpukiaz B ONMCOBOMY BapiaHTi
K NMpaUIoE Len naTeHT

SIK NpaUoE AaHu Npunag

i K B3arani cnoci6 aie

AOCTaTHbO TiNIbKW NepeKknacTu BCe WO S CKa3as
Ha KOHKPETHI BUC/OB/HOBAHHS
npunycTumMo «®OyHAaMeHTalbHe BU3HAYEeHHS ONTUYHUX CUCTEM>

ane OCKifIbKW B NPUHUMAI TYT LE €

i €AMHE WO A Mir 61 TyT BiA3HAYUTK
ue BaM Tpeba byae noTiM noumTaTn
'y 6inbLUiN KiNbKOCTI po3aam

TyT Tpeba byae BiA3HAUMTK HaCTynHe

LLIO KO/ BU MAETe
nanpuknaa, CTPYKTYPY YNpPaBiHHA Takol AKOCTi
L0 BOHa npautoe 3a 6yab-aKnx ymoB

TO Bigpasy X NOCTAE NUTAHHSA

LLIO CTBOpEHI Ti yMOBU

SIKi NOBUHHI 6yTM 060B'A3KOBO 3rapMOHi30BaHi

3 yci€to iHopMaUi€o po3BUTKY

i TaK CaMO MOBWHHI BYTK TakMMm

LLO BM NOBWHHI 3abe3neyyBaTy 060B's3K0BE YrpaBiHHA

T06TO0. 0ocb Y cucteMi CnaciHHS
piBeHb 060B'SI3KOBOr0 YrnpaB/iHHS
BiH € o60s's3k0B1M

i OCb TYT OCb BUXOAUTb
LLLO KOJIN BWN KOTOCb PATYETE
BW NMOBMHHI TOYHO 3HATU




O BU BPSTYETE Y ByAb-IKOMY BUNAAKY

3HauYuTb BiAMNOBIAHO | TEXHIKA
Mae 6yTu TakmMm YnMHOM nobyaoBaHa

Y 3B'A3KY 3 UMM Cnoci6

BiH 6araTto B YOMYy 3aCHOBaHUM Ha LIbOMY MPUHLMMI
TO6TO. BM MOBUHHI BMITK

osHauae 3ACTOCOBYBATW Ta B3arasii BUKOPUCTOBYBATH
TaKy TEXHONOriI0, SIKa Tak CTBOPeHa

i Ler cnoci6 BiH BpaxoBye
MOXXIMBOCTI BaLLoi CBilOMOCTI

KOPOTKO $1 MOSICHIO

nobyaoBaHWIN AaHWIA NpuUnaa Ha OCHOBI KpucTaniB

Le 6yB po3paxyHOK A5 anMasiB UM MiPCbKOro KpULLTaso
Ta NpUHUMNK horo poboTwu

BOHW (PAKTUYHO K S MOSICHUB ozrauae MOAIOHI 4O TEM

3a 9KMMK npautoe Bawwa CeigoMiCTb

Yy 3B'I3Ky 3 UMM 6yab-sIKUA €NEMEHT CNPUNHATTS
y BUrNA4i ONTUYHOrO 3HOBY XX TaKW €/1eMEHTa
PEECTPYETLCA CUCTEMOKO KpUCTasiB
NepeTBOPHOETLCS

i sHauuts TYT OCb NOTPIOHO BiA3HAUUTU Te, WO S CKa3as
NPUHLUMN rapMoHi3auii
TO6TO. Npunag 3MeHLYE cuy 3eMneTpycy

BMNpobyBaHHS NpoXoannn Ha
CBOro 4acy
aaepHux Bubyxis y noniroHax e 3a CPCP

i NpY LbOMY 3MEHLLEHHS osHauae MArHITYau
(ikCcyBanocs B NMpMHUMMI Tak WO Yy Kinbka pasiB

i Npy LbOMY AOCTaTHLO B TBEPAUX YMOBAX

TO6TO. Le no3a onncaHnMm 6yno isnyHMX 3aKOHIB

TO6TO. NOLNPIOETLCS XBUNS BiA ssAepHUX BUBYXiB
BiA NiA3eMHUX siaepHuX Bnbyxis

i Npn LbOMY BOHA osnauae Ha AKOMYCb €/1EMEHTI pyxy
racuTbCA Y Kiflbka pasis

npuyoMy He BiabyBaEeTbCS
6yab-sIknx 0cobnmMBMX TpaHchopMaLlin




Hanpuknag y rpyHTi

TaK 0Cb (PYHKUiS AaHOro npunaay

Lie 3MEHLLUEHHS CUIN SIKMXOCb NPOBIeMHUX HacniaKis
i Apyre ue oswavae (PikcaLis

AKLO osnauae Hanpuknaa PECYPCY Npusiagy HEAOCTATHLO

3Hauute TOMY TYT 4 3apa3 NMNOACHIO

SIK NpaUoE AaHu Npunag

i cxeMaTuyHO 6yae 3po3yMino

AKMM YMHOM MOXKe npautoBaTh Bawa X CBigoMICTb

ANS TOro Wob BM MOMM wanpuknas 3 MPOLLECOM CNPaBASTUCS

piY y TOMY LLO 3aKOHW BOHW OAHOTWUIMHI

TO BMXOAMTb WO MW MAEMO B3arasni-To

TYT CKOPpILLE ny CBOMO PiBHS UM TPEHIHIOBMI Takuii anapaT
SIKUM MOXKHa ByayBaTu BracHe MUCNEHHS

Lie 3BMYalrHO OfIHa 3 MoAenen

TO6TO. SIKLLO BN PO3rAsiHETE iHLWY CUCTEMY PiBHSHb

BN MOXETe oTpuMaTu

TOBTO. NPOCTILLE KaXKyUW iHLLE nanpuknan SKECb NPUNAA0OBE BTINEHHS

npoTe TYT BaXX/IMBUM KOMIMOHEHTOM €
Te WO SAKLLO wanpuknan CKOHLEHTPYBATU AYMKY Y BUMNSAI KOHycCa
i BBECTM npunycrumo Ha TPETIM KPUCTanN LbOro npuniaay

TO 3MEeHLWEHHA CUJTN ock Hanpuknaa MarHiTYLI,M

3pOCTaE iHoAi

3arasioM HaBiTb Y HEMOPIBHAHHO BENNKY KiNbKiCTb pa3iB
TaM TaK CKaXXeMO Ha NOriLi tam Hanpuknan ECATKOBUX MOAiNIB
TaMm 10 Y cTyneHs pasis

AIKLLO BM 3aCTOCYETE KOHLUEHTpaLito YMKN

TO6TO. npunag 3anexwuTb Bif, BALLOro MUC/IEHHS

i ) BB'ﬂ3Ky 3 LIMM OCKIiSfTbKK npoBOANINCA eKCNEPUMEHTHU
Ta TAKoro 3Micty

TO BUABUJIOCA TE€ MNOHATTA AKe

Hy 3BOANTBLCA OO0 MOHATTSA npunyctumo «bionong»

XO4a 4 HaMarakocCd TYT szarani HE BAKOPUCTOBYBATU
ByaAb-IKNX MOHSATb, SIKi HE BU3HAYEHI

NpoTe MOXKHa BBaXaTu

LLLO iCHYE Tam BiOMONE




TO6TO. BBa)arouu, WO BCi BiAOMi cMCTEMU PeanbHOCTI
Ans Bawwoi CBifOMOCTi BOHW iCHYHOTb

TO MUCNEHHS Le CTPYKTYpa sika po3aineHa
Ha Te, Lo BM CIPUAMAETE

NpUNyCcTUMO SIKLLO BU CripuiMaeTe bionone
TO6TO Bif, 6ionons

abo nos'a3aHe 3 6iononem

MoXke byTn Bawe MucneHHs

ane sKLOo BX AyMAETe KaTeropisamm
NpUNycTUMO NOAINHOIO NnaHy

TO Bawe MUCNEHHS cCnpuMaE

B)XE CaMe efIeMEHTU MNoail

TO6TO. Bawa AyMKa ue byae He nuwe Gionone
Ta 3adikcyBaTtu

NPUNYCTUMO Y MeHe € MeToau LUndpoBOI peecTpaulii
KONW BUOHO AyMKY

Tak OT Moxe 6yTu
XapaKTepUCTUKA iIHTEHCUBHOCTI BUNPOMIHIOBaHHSA OYMKM
3arasioM HaBiTb 30BCIM iHLUIA

TO6TO. rOBOPUTKM NpO Te

Wo MucneHHs Le came BiATBOPEHHS 6ionons
npu TakoMy NpuiagHoOMy piBHi BUMIpIB

He MOXHa

TaK OCb TYT S 3apa3 Xo4y onucaTtu

K BiAbyBa€ETbCSA CTPYKTYpa MOAINY CUrHanis

AKE ozauae vy TAK CAMO BUKOPUCTOBYBATUMETLCSA BaMu
Ans Toro, Wwob caMe Tak byaysaTtu csoto CBigOMICTb

Le i Ha3nBaeTbCA CTPYKTypu3auig CeigoMoCTi

TO6TO. 3HaOUKN AaHi 3aKOHM
BW MOBWHHI BMITN KepyBaTu

3Hauutb AKLLO BN MAETE
Hy Hanpuknas 3HOBY npunycrumo TPU BEKTOPHI CUrHaNu




[.I'paboBoi IppauionanpHi MeTou 3anobiranus riobdanbHuM KatacTpodam (1)

9(9)=9(F(k(1))-£(k(p))

MW Ha3BEMO TakK WO Le rpaHn4yHa obnactb
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[.I'paboBoi IppauioHanbHi MeToau 3amodiranus riiodaipHuM kartactpodam (1)

9(9)=9(£(k(1)-f(k(p))

a Lie TpU BEeKTOpPHi CUrHanu
SKi MAayTb Big 6yab-sikoi npobnemu

B AAHOMY BUMaAKY Nepes wanpuian KPUCTANIYHOK CUCTEMOLO

L0 CKNAJAETLCA 3 psaay Kpucranis
BOHM MO-Pi3HOMY pO3TaLlOBaHi
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9(9)=9(£(k(1)-f(k(p))

onke 3HAXOAMUTLCSA KapTa MiCLLeBOCTi

i 4Nns ui€l kKapTu TepuTopil

(pOKYyCYETbCS TaKUM YMHOM PO3MOAIN

3a AOMNOMOIOH0 Sla3epHUX NiACUIIOBAYiB

Lo iHopMaUis Hanpuknag TOKANI3YETbCS

i BOHA NMPOHUKAE Yepes Kpucrtanum

i pO3NOAINSAETLCA TaK

LLIO caMe TaM BUAINSAETbCA npaktnuro AKLLO Ha MaTeMaTuLi
TOW o3Havae piBeHb

SIKMA TOBOPUTb NPO CcTaH Hopmu o6'ekTa




[.I'paboBoi IppauionanpHi MeTou 3anobiranus riobdanbHuM KatacTpodam (1)

9(9)=9((f(k(1))-f(k(p))

TOMY NPUNYCTUMO MU MNO3HAYNMO
Hy Tak ckaxemo IKMACb 06'ekT Y BUrnsai N Hopmu
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n

9(9)=9(£(k(1)-f(k(p))

03Hauae LleVI 0b6'exT

AKLLO MW 6epeMO wanpuknan

Hy MPUNYCTMMO 3aCTOCYEMO PiBHSAHHS MaTEMAaTUYHOI (i3nKK
i MaTeMaTMyHO OMULLIEMO

TO MU MOXeMO 6yab-sIKy CUCTEMY npunyctumo PIBHSHHS
OMMCaTW wy B UMNIHAPUYHIA 06nacTi
sIka roBopuTb Npo byab-gKy cuctemy PeanbHOCTI

TO Ti enemMeHTH iHbopMauii
SKi AYyTb MO BiAHOLLEHHIO A0 PiBHS, WO CNpUiMMaE
wanpuknan I HANWLWLY WO Le Byae cnpuiMalounii piseHb




BY

9(9)=9(£(k(1)-f(k(p))

BOHM MOB'A3aHi Hy CKaXiMO TaK
3 KOXXHOK TOYKOI AaHoro ob'ekta

3 Nornaay MaTteMaTuKu
ue B NpUHUUMI NpMBAaTHE BUPILLEHHSA LbOro PiBHAHHSA
Yy KOHKPETHI obnacTi

TaM obnactb Moxe 6yTu pi3Ha
36inbWwyBaTUCh | T.4. 3MEHLYBATUCS

TOMY MalO4W, nanpuknan, TPU BEKTOPU CI'IpVII\/JIHFI'I'I'FI
AKi BU PEECTPYETE 3a A0NOMOroto cBoei CBif4OMOCTI

Wwo6 BTPYTUTMCS Ta 3MIHUTK Npouec
y 6ik Hopmu
TO6TO. OTPUMATUN 3BOPOTHUI BEKTOP

K S MOSICHMB AOCTaTHbO CKOpUCTaTUCA
CUCTEMOIO HEMpSIMUX 3B'SI3KiB
TO6T0. HEO6OB'A3KOBO AETEPMIHOBAHNX




a MOXHa 3HalTW pilIEHHS
B obnacTi
(byHKUIT K0T B AAHWMI MOMEHT HEBWU3HAYEHI

ane dyHKUia L€l ranysi s« 6u BXXE 34iiCHEHA B TOMY
o ue € Hopma

T06T0. HOpMa rpaHNYHMX yMOB
ue dyHKLUis HeBM3HaYeHoi obnacTi

| TOMY KONW BW1, nanpuknas, ANBITHCS
K MAYTb npunycrumo Li TPU BEKTOPU

_—> — —>|:|
N—>|—>D

BY

9(9)=9(F(k(1))-£(k(p))

TO MW MOXEMO B NMPUHLMMI matematuuro PO3NOAINUTH
NpUNYCTUMO Ha OAMH KpuUcTan




N N
N|—| = U

 ——

BY

9(9)=9(£(k(1)-f(k(p))

Hexal ue byae neplunii Kpuctan
Lie Hexawn byae sakuicb kpuctan ni

B3arani came B LbOMY Npuiaai CiM KpucTanis

3Haunte AJ1€ TOMY LLO 4 CKa3aB

LLIO pO3TallyBaHHA KPUCTANi4yHOI CUCTEMU
3aN1EeXUTb NPOCTO BiA PilLEHHS PIBHAHHS
1 TOMY MUY N-MipHUIA BapiaHT

TO ACHO WO PO3MOAIN Hanpuknas LIUX ABOX CUrHasiB
Ha OAWMH KpucTan
ab0 AKLO MU iX HaBiTb NO3HAYNUMO




1 1

—— —>—3>

N|—=—|—

BY

9(9)=9((f(k(1))-f(k(p))

NpUNycTMMO Ue byae nepLuni Apyruin TpeTih BEKTOP
Lie nepLuni apyruin ue éyae TpeTin BEKTOp

TO SKLLO MW Hanpuknan MEPLUi ABa BEKTOPU
eneMeHTiB Baworo CnpunHATTS

Ta eNleMeHTIB 3arasbHoi PeanbHOCTI
NnoTpannsoTb Ha NEPLUNA KpUcTan

a TPETIl npunycrumo BEKTOP Ha KPUCTan SKUIACb Nl

TO BCi €N1eMEHTU AKi MiXX nanpuknan N BEKTOPIB
MOXXHa BBaXaTu WO BOHM MOTpanuiun
B SIKECb NPOMIXKHE cepeaoBuLe

TakK OT KON MU FOBOPUMO
Npo LEe SKeCb NPOMKHE CEpeNoBULLE
TO CaMe BXe MaTeMaTUYHO




BiANOBIAHO LWMISAXOM HaKaAaHHS peyoBuMHM TOBTO. KpucTanis
MW B MOHATTS LbOro SIKOrocb cepefiosuLLa
a BX€e KOHKpeTHO copMani3oBaHoi y BUrnaai enemeHta Hopmum

T06T0. MNMOpATYHOK Yy Byab-SIKOMY BMMaaKy

1 1
2.
—=>

—3>

BY

9(9)=9(f(k(1))-f(k(p))

Mn 6aunmo Bigpasy X 3Biacu
KOHKPETHI peanbHi noaii
AKi MOXYTb U0 HopMy 3MiHUTH

TaK OCb KOJIM BU BUPILLYETE CUCTEMY PIBHSHb
ckaxivo Y MPOMIDKHIN 06N1acTi
MK NepLlmM i SKUMCb N-HUM KPUCTaIoM




1 1

3
3
E—
BY

n

9(9)=9(£(k(1))-f(k(p))

TO BM OTPUMYETE TOM NapaMeTP AKMN roBOPUTb MpO Te
LLIO AKLLO npuiag BOBIIOE

OCBIT/IEHICTb Hanpuknan TAKUM YMHOM

LLIO BUN/IMBAE AKacb A0-aTasd KOMMNOHEHTa

3Ha4nTb TaM NOYNHAETbLCA Hanpuknan 3EMJIETPYC

ab0 MOXe CTaTUCS wy Hanpuknaa LLIOCb Y BUPOBHNYOMY 06'eKTi

TOMY LUO LEeN naTeHT 6yB BUNPOGyBaHMMI
i AN MOXIMBMX ByAb-KMX HaA3BMYaANHMX CUTYaLn
Ha BMPOBHMUMX 06'ekTax

MpPOCTO TaM Pi3HMIN CTYNiHb IHTEHCMBHOCTI BUMPOMiHIOBaHHS
3MIHIOETBCA

AKLLO Y pa3i 3eMNeTpycis

BOHA MA€E SIKYCb OAHY KOOpPANHATY
TO SIKLLO Npunas HaCTPOEHWIA

Ha cxeMy BUMPobHMYoro ob'ekta
TO IHTEHCUBHICTb MPOCTO iHLWa

i OCb 3a 3MiHOI iIHTEHCUMBHOCTI BUMPOMIHIOBaHHS
MOXKHa 3a CiM ai6 dikcyBaTu
Lo Y UuboMy 06'eKTi BiabyaeTbcs




i KON BN OCb ANBUTECHA HA AAHY wanpuknan CXEMY
TO BM Bigpa3sy MoxeTe nobyaysatu

Ta CTPYKTYpy BnacHoi CBigoMOCTi

040 HOpMYyBaHHS 06'ekTiB iHpopMaLii

TYT Y UbOMY BUNAAKY
npunyctumo SIKLLIO MU M@€EMO SKUIACb K-aTUM KOMIMOHEHT

TyT

1 1 3
N_’z _—2:—>

BY K

9(9)=9((f(k(1))-f(k(p))

TO B3$51BLUM MPOCTO OCb L0 HaBiTb CXEMY
i npunyctumo I30/1HOBABLLIN D,O-aTMVI 06'ekT
abo X 3B'sA3aBLM 1Oro 3 HopMoto nogain

BM OTpUMaETe (haKTU4HO
osrauae PO3MOAIN y cBOiv CeBigomocTi Tiei Hopmu
sIKa Npu3BoAMTb A0 61aronosyyHoro pesynstaty

TO6TO. He BiAbYBA€ETLCS SIKOICh pyWHaLii

T06TO. LUe Moxe 6yTn




abo nonepepkyBasibHa iIHPOPMALLS osHauae AIATHOCTUYHOMO TUMY
KON MOXXHA BXXUTU 3axOAiB

AKLLO Le
BXXWUTU TaKMX 3aX0AiB HE BUXOAMTb 3@ YacoM
3Ha4UTb Le NpsiMe yrpasniHHA Yepe3 Bawy CBigoMiCTb

NPaKTUYHO B LbOMY BMMAAKY TaK K S Aal0 BaM
efleMeHTU Ta JIOriYHi Ta MaTeEMaTUYHI

Ta piBHi NPAMOro yrnpasniHHA

SIKi 9 BiAHOLWY A0 ippauioHanbHoI obnacTi

TO Bawle 3aBAaHHS nobyayeaTtu CTpykTypy CBigOMOCTI Tak
o6 enemMeHTH 3B'A3KYy YN takumm
OCb 4K Hanpuknag 1 MOACHUB 3apas

i TOMY KONW BU1 Ui eneMeHTu
Ha poboTi HaBiTb Npunagy 6aunTe TakMMK, WO NOBTOPHOKOTLCS
TO BW 3HAaXOAUTE SAKiCb 3aKOHOAABUI PiBHI

TObTO. cncteMy 3aKkoHiB sika 6 nosicHoBana
YOMY TaK B/lalLTOBaHa LS CXeMa

i OCb KON, Hanpuknag, MM MO3HAYMMO

1 - hanpuknan LIE €M1EMEHTU ckaxemo Tak MUHYJTNX I'IO,EI,il\/'I
2 - MOTOYHUX MOAIN

a 3 - vanpuinap, LIe €N1EMEHTU ManbyTHIX noain

TO B JaHOMYy BUMAAKy MAETHCS

npo Cucremy ONTUYHMX 3B'A3KIB

a SIK BiJOMO OMTUYHI eneMeHTH

BOHW HaMnbiNnbll 04EBMAHO MOXYTb IEMOHCTPYBATH
Cucremy 3B'a3kiB

o6'eqHaBLLUN Ui TPY BEKTOPU
Takor cobi npunyctumo CUCTEMOKO
1 Ha3BYy Tak Cuctema ONTUYHKUX 3B'A3KIB




1 1

3
] 3
BY K

9(9)=9((£(k(1)-f(k(p))

MPOCTO NULLIE MU 3'€AHYEMO rEOMETPUYHO

TO OTPMMAEMO LLO NoAii NOTOYHOro 4vacy (2)
y TOMY YMCTli 3aNeXHi Y XOpCTKin Cuctemi 3B'a3kiB
BiA nogivi ManbyTHLOro Yacy (3)

y 3B'I3Ky 3 UMM MM MOXXEMO CKa3aTy
WO LUen Kpuctan




9(9)=9((£(k(1)-f(k(p))

BiH pPEECTpYE NoAii MpOCTO HABCbOro
MabyTHIX eneMeHTIB pO3BUTKY
i BCE

TOMY KOJIN MU BUMIPIOEMO IHTEHCUBHICTb
[AesKy IHTEHCUBHICTb
TO npunyctumo IHTEHCUBHICTb MOMHOXeHa Ha [1o




[.I'paboBoi IppauionanpHi MeTOM 3anobiranus riobdanbHuM Katactpodam (1)

1 1

3
] ZE ==

BY i+ K

9(9)=9((£(k(1)-f(k(p))

y cucTeMax peectpauii
BiApa3y AA€ HASIBHICTb wanpuknag MEBHOI Npo6neMun

Ta OTPUMYHOUN LIKO IHTEHCUBHICTb

Y BUrNA4j iHTEHCUBHOCTI wanpuknan j 1
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9(9)=9((f(k(1))-f(k(p))

npwunag NoyvMHae npauioBaTu
3a NPWHLMMNOM BUPIBHIOBaHHS k
SIK S OCb TYT NOSICHVB

TO6TO. 3piBHAHHS KoediuieHTiB Hopmu

i OCb Lie OCb 3piBHAHHS KoediuieHTiB HopmMu
BiAbYBA€ETbCSH TaKUM YNMHOM

O NMOHATTA k sike 9 BUABKB AK

y BUrNSAI MOXNMBOI Npobnemu

BOHO He 3[iNCHIOETbCS 3 TOYKM 30pYy BalLoi CBigOMOCTi
TOMY WO Bawa CBigoOMICTb OpieHTOBaHa Ha Hopmy

i TOAI BUXOAUTL

LLIO KOJIN OCb BU Y BUMNAAI OYMKM

TaM NpUNyCcTMMO Yy KOHYycoiAasibHOMY BUINA4i
Ha 6yab-sKkui Kpuctan

CKaxiMo Tak CI)OpMYETe AOYMKY K KOHYC

i BBAXKAETE, LIO LA YMKA 3HAaX0AMThLCS
Ha BXOZi B SIKMIACb KpUCTan




TO B/ MOXETe MoCu/ItoBaTn napametpn 1 2
T06T0. HOpMY, sika byna BusiBneHa
Y MUHYIMX Y NOTOYHMX MOAisiX

i ua Hopma
BOHa 3a Cuctemoto 3aranbHux 3B'a3KiB
NOLUMPIOETLCS Ha3aA Ha 06'exT

TaKMM YMHOM CUJa 3EMMNETPYCY MOXE 3MEHLLIYBATUCh

i Y 3B'A3Ky 3 TUM, LIO AaHWI npunag

BiH 3aneXuTb BiA Bawoi CBiAOMOCTI

TO BiAMNOBIAHO SIKLLO BW AOBro TaM KOHUEHTpYeETecs
BW ICTOTHiLLE 3MEHLUYETE

MEHLLUEe 03Ha4YaE MeHLe

AAHUMW TEXHONOrISIMUN BXKE

CKaXXiMO TaK y BapiaHTi, sikuin 6yB BUNpobyBaHWiA
3Hauute BAABAJTIOCHA

He TiNIbKM npunycumo SMEHLLYBATU CUY 3EMNIETPYCY
TaM 3MeHLLYyBaTh MOXHa 6yno

[>Xepeno pafioakTUBHONO BUNPOMIHIOBaHHS
MPUYOMY AyXKe MOTYXXHUM

TaM CUJTy Na3epHOro BUNMPOMIHIOBAHHS TOLLO.

3Haunute CBOIO YacCy NpoOCTO A 3arMaBcs AOCUTb AOBIro
3aXUCTOM Pi3HMX KOCMiYHMX 06'eKTiB
Bif, 3HULLEHHS Y TOMY YMCAi NTa3epPHOro 3HULLEHHS

i Y 3B'A3KY 3 UMM LS TEXHIKa

BOHA BJIACHE KaXXyun [03BOJISIE NEBHI e/leMeHTH
Hy ckaximo TAKI SIKi Hanpuknaa MOXXYTb BUHUKATU

abo panToBo abo He NpuAayLLYOTLCS

AKLLO, HAaNpWKNag, Bi4 Na3epHOro BUNPOMIHIOBAHHSA
MOXXHa nobyayBaTu cuctemy

Hy npunyctuvo TEPMO PO3LLMPIOOYOro rpadity

SIKUN CUNbHO PO3LLMPIOETHLCS

Ta NnasepHe BMMNPOMIHIOBAHHSA B MPUHLMII racUTbCA

TOB6TO cucTemMm
Hanpuknaa TaM sikacb 60nBaHKa, WO NeTUTb CAaMOHABIAHOIO.
NPOCTO MeXaHi4yHOro Tuny

i AKLWO peecTpauis byna 3pobneHa npaBuIbHO




TO HisIKi XMOHI Lini
BOHM He 3MilLytoTb AaHi 601BaHKK

TaK OCb BMSIBUIOCA WO 36yayBaBLUM

Hanpuknan CUCTEMY 3@ CUCTEMOH XKOPCTKMUX XKOPCTKOrO 3B'A3KY
Hanpuknag, €1€MEHTU TaK 3BaHOr0 yrnpasniHHA

yepes KOLUTU wy ckaxivo CNIAYOT NPUIAA0BOI OpraHisauii
TO6TO. Npunagu NiAKMYaTLCS YWe B TOMY BUMNAAKY
AKLWO 6bonBaHKa He Biaxunuiacs

Ta B YMOBAX npunycruvo MiABULLEHOMO PiBHS 3B'A3KY
KO/ MU 3MYLUEHI Hanpuknan 3aMMATUCS TUM

LLO BpaxoBYyBaTW abCOMOTHO Pi3Hi CUCTEMMU 3B'A3KY
Ans 3abe3nedeHHs vy O4HOMO NnLe piBHA Hbesneku

TO6TO. W6 3abe3neunTn SKLWO Tak OCb MO CyTi

XUTTS B peanbHin 6e3neui oaHiel nioanHmn

Tpeba BpaxoByBaTh Te

OO npunycrumo IECH HE cnpadtoBania CynyTHMKOBa CUCTEMaA

Ha Te wob He 6yno caMo3anycKy, wanpuknas, SAEPHOI PaKETU

Aecb Tpeba BpaxoByBaTH LLOCb

W06 BUOYX npunycrumo AIKUMCb BUBYX AEPHOr0 peakTopa

He BMK/IMKaB 3HOBY CAMOHaBeEHHS MPUMYCTUMO paker iHLUMX AepKaB

i 6ynu X yxxe BapiaHTK i caMo3anycKiB pakeT
AKi BAABASIOCH ny sk 3YNMUHUTH

TO6TO. TEXHIKA MOXE CNpaLbOBYBaTU BXE HE3ANEXHO Bif TOrO
Xoye LbOoro NoANHA Ym Hi

TO6TO. TEXHIKa BUXOAUTb Ha piBEHb HE3KOHTPOSIBLHOI CUCTEMM
Hy IK BU 3HAETE TaM Y Teopii HaAiINHOCTI

NPUPOAHO Y 6araToOKOMMOHEHTHIM cucTeMi

abCoNIOTHO CTINKKX

nobyayeaTtu ue y npuHumni

3a TaKOK TEOPIEI0 HE MOXXHA

3 L€I0 TEXHIKOIO

TOMY ynpasniHHAM € 061iK yCixX (akTopis
Hacamnepeg Tux

AKi peanbHO MOXYTb Hanpuknaa 3abe3neunTn
XWUTTS KOHKPETHIW NtoAnHi

B YMOBAX npunyctumo ICHYBAHHS 3€MHOI Ky/li

TOMY SIKLLO MW FOBOPMMO NPO YNpPaBiHHS
TO MM MAEMO roBOpUTU 060B'SI3KOBO




Npo peanbHe yrpaeniHHA 3 nornsay CnaciHHS

a y 3B'3Ky 3 UMM MAETbCS Npo Te

LLO K S NOSICHUB

NPWIAA- os+auac OPIEHTOBAHI CUCTEMU

ane SKi osqauae CNPALIbOBYIOTH TifIbKM B TOMY BUMNAAKY
AKLO TaM U5 60nBaHKa pyxa€eTbCs

Yy 6iK wanpuknan 06'€KTA CynyTHMKOBOIO

a60 Hanpuknag HAPOCTAE MOXK/IUBICTb Tak
aaepHoro Bnbyxy Ha peakTopi
ane Tpeba TOYHO 3HATWN YN BUOYXHE BiH UM Hi Tak

TOMY LLO SIKLIO MU LLOCb 3p06buMo

i NpY LbOMY 3anyCTATbCS iHLWi CUCTEMU
TaK CaMo K S MOSICHMB

Ha 3afa4i 3aXMCTy KOCMiYHOro 06'ekTta

TO BUXOAUTH LLIO MU MOXEMO CUTYyaLito

nepe- Yn gasnm TO6TO. 3pOBUTU CUNBHILLIOKD

Ty CUTYyaUilo, IKa Hacnpasai

He noTpebyBana wanpukian AJOAATKOBOIO YNpaBAiHHA
abo MoxxHa 6yno kepyBaTu MisHiwe

TO6TO. OCb 3aBAAHHSA TOYHOCTI PO3B'A3aHHS
Y KOXXHOMY KOHKPETHOMY BUMaaKy

ue cneuianbHe 3aBAaHHSA

06niKy BCix 3B'A3KiB

i OCb Liel 0b6nik 3B'A3KiB

BUPOBNAETLCS sHauuts

Ha PiBHi 1 MOro Tak Ha3BY oswavac K-aTOO E/1IEMEHTA
[AAHOro KpUcTaniyHoro Moayns




gk, N |F— —

9(9)=9((f(k(1))-f(k(p))

KU came BUBUpaE
Hopmy nogii

Mo BiAHOLIEHHIO

Jl0 BCiX nogain

SIKi iCHYIOTb Bi 06'ekTy
AKMM BU 3aMaETeCs

TO6TO. K-aTU enemMeHT
BiH (PAKTUYHO MaE wy IKECH TE Came
(yHKUiOHaNbHe BiATBOPEHHS
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9(9)=9((f(k(1))-f(k(p))

1 Moro Ha3By Tak g Bia K j
ane MaeTbCA Ha yBasi
L0 B LIbOMY BUMAAKY Lie BXe (hyHKLiOHaNbHUIN psij,

i NPV UbOMY SIKLLO S MO3HAYy
y Hopmi MOAIN Hanpuknan 0611ACTb
OCb LieN Biapi30K KOHKpeTHMIN AB Biapi3ok




ak) |N |FP—| =

9(9)=9((f(k(1))-f(k(p))

AKLWO g onuwy AK g Bia K j
TO MU Bigpasy XX OTPUMYEMO TOYHE pillEHHSA
B YMOBax KOHTPONbOBaHUX 3B'A3KiB

T06TO. Ue sk 61 ckazaTu

MW MOXEMO Hanpuknaa Mi3HiLLE YNOBIILHUTU SAEPHUIN PeaKTop
abo MM MOXEMO He CTaBWUTU 3aXUCT Ha SAKUACb 06'ekT

TOMY WO 06'eKT y NpuHUMNI BiH BCe 0AHO nepebyBac B 6e3neui
TO6TO. Us X 60nBaHKa, wanpuknas, MPONITAE i BCe i T.A.

TO6TO. OCb Lie OCb HA3MBAETbLCS

piBE€Hb AKICHOrO pilleHHS

SIKMIA AO3BOJISIE HAaM

abCoNTHO TOYHO CyAUTU NPO CUTYaLito, IO BUHWUKNA

Tak oCb (OYHKLIi AaHOro Npunagy s BBaxkato
6yab-sIKOi TEXHIKK

SIKa 3rapMoOHi30BaHa 3 MOANHOI0

nosisira€e came B TOMy

wob6 Bu oTpuMyBanu

KOHTPOJIbOBaHe Bif NMOANHN PilLEHHS




TO6TO. NpUNagn He NOBUHHI 3HULLMTU Hanpuknaa LLIO-HEDYAb
i nnroc 3abe3neunTu 3B'A30K
3 YCI€I0 30BHILLHLOIO PeanbHICTIO

TO6TO. NpMNYCTUMO SIKLLO MU Bi3bMEMO

LLLOCb NiBOpYY

AKLLO PO3rNsSIHEMO SIK cepeny

TO Lie MOXe 6yTU HeCKiHYEeHHa KinbKiCTb 3B'A3KiB

Tak ocb g Big K j -Tn 3rapMaHi3oBaHO 3 TUM
Lo XoZAeH 06'ekT 3niBa BiH HE PYMHYETLCA

i TOMY KO/M BU pobuTe rapMoHisauito

TO6TO. 3MEHLUYETbCS CMna

Hie B IHCTPYMEHTaNbHUX BUMipax Ta B PO3paxyHKax
He BUSIBUIOCS MOCUSIEHHS

Hanpuknag MArHiTyau B SIKOMYCb iHLLOMY perioHi

TOBTO. TOMY CUTYyaUis TYyT Taka

WO A 3pobuB Taky cuctemy LUmMcpoBOro aHanisy
sIKa A03BONSIE pOBUTK peecTpauito

3 YCiX Tak ckaxemo 30BHILLHIX SBULL

TyON BXOAWUTb Tak ckaxemo LMPpOBa 06pobka
BCbOr0 KOCMiYHOIo NpocTopy
MOHITOPWHI MOBEPXHi NJaHeTH Ta iH.

i MPU LUbOMY $1 osHauae HQ OCHOBI CBOIN

(popMynu 3aranbHoi PeanbHOCTi

3pobumB TEopit0 XBUTbOBOIO CUHTE3Y

SKMN NPU NOCUNEHHI Hanpuknaa LIbOr0 K-aTOr0 KOMMOHEHTa
Hanpuknaa , 4ATYUMKOM NIa3€PHOr0 BUNPOMIHIOBAHHS

MM MOXXeMO HopMy nogin

we Ginble 3adikcysaTty

ane AKMMOoCb IHCTPYMEHTANbHUM MNiACUNIOBAYEM
npunyctumo TUM XK€ KOFEPEHTHWUM JTA3EPHUM NMPOMEHEM

i BUXOAWTD L0 KOSIM Na3epHUI NPOMiHb

npu NeBHOMY HasnalTyBaHHI

OMWUCYE TPAEKTOPILO

3HiMaloumM BXe y 3acobax BMMipy y 3acobax iHamkaLwlii
snaune | 0OPOBNIAOUM Ha KOMN'tOTEPI

iHopmMaLito

MM MOXEMO Lo HopMy nocuntoBaTtu




B33aEMO3BOPOTHMUM CMOCOOOM

i NpY LUbOMY NpU BCbOMY

OTPUMYBATU Te pillEHHSA

AKe vy B OKPEMOMY BUMAAKY MU MOBUHHI MaTu
3 UI€I CUCTEMU PIBHAHHSA

TakvMM Y/MHOM MU Makouum AaHy
y BUrNAa4i CMcteMn piBHSAHb
Y BUrNSAI HeABHOI YHKUT

3HaunTs, MM B JAHOMY BMMAAKY BXe MOXEMO onncaTu
AesiKi OAHOTUMHI 3aKOHM, LLIO rapMOHI3YIOTb

AK Bawwa CeigoMicTb

TaK i npunycrumo MPUNAA0BY (hasy po3BuTKy CBiAOMOCTI

ane npu UboMy cTpyktypa CBifoMOCTi
AK CuCTeMa peecTpadii
AKa 3aKnageHa Tyt

ak) [N | —

9(9)=9((f(k(1))-f(k(p))

i IK cMCTeMa ynpasniHHA
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9(9)=9((£(k(1))-£(k(p))

ue Haabyaosa Hag npuiagoM

i Konu byab-sika cuctema byayeTbes Tak

3aBXAN MOXXHA paxyBaTu i 3HaTU

3aKNaBLUN npunycrumo Y CTPYKTYPY CBigOMOCTI
€JIEMEHT AaHOro npunaay npunycrvmo tam 3 KAPTUHKU

i 3aKNaBLWK y CTPYKTYpy 06pa3y noavHu y npunag
MOXXHa CKa3aTu LU0 BiH rapMOHINHO aAeKBaTHUM

OCb MOHATTA «rapPMOHINHOI aAeKBaTHOCTI»
Le AoCuTb credianbHa rany3b 3HaHb

ane 3 nornagy cucremu CrnaciHHSA

Lle ManbyTHIN po3BUTOK iHGopMaUii

| TOMY OCKIfIbKW osnauae MAMBYTHI pO3BUTOK iHOpMaLii
Ma€ 6yTu 30BCiM

abo iHAMBIAYanbHUM YK y3arasbHEHUM

a iHoAji 1 iHAMBIAYaNbHUM Ta y3arajbHEHUM

TO BCe, L0 3HAX0ANTbLCS
MiXX IHAMBIQYaNbHICTIO Ta y3ara/lbHEHHSAM
Lie TaK camo piBeHb rapMoHi3auil




OT i3 YCiX MOX/IMBUX TOYOK PO3BUTKY
6yayeTbCs el piBeHb rapMoHi3aLii

| IKWWO MW, wanpuknag, BI3bMEMO
npunyctumo TY XK CaMy CbYHKLl,iIO g
TiNbKM SIK (PYHKUIIO Big NpocTopy
arne nNpocTopy Baworo MmncneHHs

B 1 1

E(id nhmd™
g(ki)N3_)_>

—_

By j.sz]_

g(m(p))

9(9)=9(f(k(1))-f(k(p))

TO6TO. NO3HAYMBLUM MUCNEHHS
y NEBHOMY NPOCTOPi
3 nornsay CnpuiHATTS

MM OTPMMAEMO LLO Lien KoedilieHT
TO6TO. SKacb y AaHOMy BUNaaKy He Hopma




[.I'paboBoi IppauioHanbHi MeToau 3amodiranus riiodaipHuM kartactpodam (1)

2 ;—> i O -
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9(9)=9((f(k(1))-f(k(p))

sIKacb BiAMIHHICTb Big Hopmun
Ma€ Take oCb NPU6IM3HO NOEAHAHHS

vy HANPUKNaa S Hanuuy Tak
(const) koHCTaHTa 6yab-ika KOHCTAHTA ckaxemo Tak
noaineHa Ha K
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g(n(p)) = const/K

9(9)=9(£(k(1)-f(k(p))

i AKLWO MM 33 NpeaMEeT Li€l KOHCTaHTH
6epeMo CnpUMHATTS iHLLOI NHOANHM
abo uinicHicTb 6yab-sKkoro iHworo 06'ekta iHpopmaLii

TO SIK TiNbkn Mn [1o

B A@HOMYy BMMaAKy BUIMLLNAG Y HAC Y AAHOMY BUpa3i
(byHKLiOHaNbHWUI 3B'A30K

3aNeXNUTb Bif, KOHCTAHTU




[.I'paboBoi IppauionanpHi MeTOM 3anobiranus riobdanbHuM Katactpodam (1)

ak;

1 1
| = m— =
i

g(u(p))-= const/K

9(9)=9((f(k(1))-f(k(p))

ane 3MiHHOK YacTuHoto € 1o
AKLWO MU [1o BU3HauMMo 6K [1o j -Ta
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g(n(p)) = const/K

9(9)=9(£(k(1)-f(k(p))

TaK OCb CUCTEMOIO BU3HAYEHb iCHYHOUMX 3B'A3KIB
Yy CUCTEMi pPiBHAHb

caMe BU3Ha4YeHb 3B'A3KiB

3Haunte MOXXHA OTPUMATU

H6araToBapiaHTHICTb

HECKiHYeHHa KiNbKiCTb pilleHb

Hanpwuknaa, 3HOBY A A0 TOro X NOBEepHYCH
N0AMHA MOXKe AyMaTu Npo Lo BOHa 3axo4e
TO6TO. BU3HAYaTU CBOE MUCNEHHS K BiH 3axo4e

Te CaMe BM3Ha4alouu Len enemeHT
TO6TO. BU3HAYaouM NPOCTip MUCNEHHS BXe




gk | N %’ —
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g (_E_( P)) = const/K
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9(9)=9((f(k(1))-f(k(p))
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g(m (_R)) = const/K

9(9)=9(f(k(1))-f(k(p))
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y 3B's13KY

3 NMPOCTOPOM Hanpuknas MOAIN

Yy BUMNSAI NOBHICTIO ¢hikcoBaHOI 06nacTi
wanpuknaa OOPMU NIOANHN

i 3aKagaoyn TyAU KOMMOHEHTY [ -TU

Ta nepeknagaroun

npasga TaM iCHYE creuiasibHe pilleHHSA

B ranysi Teopii yHKUil KOMMNAIEKCHOro 3MiHHOIO

nepeknagawum ue
Y CUCTEMY HESABHUX (PYHKLiN

MO>XHa OHO3HA4YHO [0BECTU

o 6yab-sike pilleHHs

3 nornsaAay agekBaTHOI rapMoHisauil

abo npocTo rapMoHii Ta cnuctemu MNopsaTyHKY
BOHO 3aBXAW 3AiNCHEHHE

TO6TO. BUXOAMTb OCb MaTEMaTUYHO (POPManbHO
1 B MaTemaTuui 4OBIiB
LLO BPATYBaTM MOXHa 3aBXAan

MUTAHHSA NONSraE TiNbKK
y nofaTky TexHonorii, To6To. hakTUYHO Yy 3HAHHAX

i BUXOANUTD LUO AKLLO MU
Hanpuknan FOBOPUMO HaBIiTb NPO NobyA0OBY TEXHIKK

TO6TO AOCUTbL NPOCTUIA NPUHLMN
OCb Y PO3YMiHHi TOro SIKOK Ma€ byTu TexHika
B/1acHe, 3 TOYKM 30py 6e3nekun Ans noanHu

wy HANPWKNag B3STW TakMi NOCTynat
Lo

bor cTtBOpMB NtOANHY

ane noanHa He MoXke 3HUWKTK bora

TEX caMe Len NpuUHLMN

CTBOPUBLLM TEXHOJOTII, WO BKOYAOTb TexHonorii CBiaoMOCTi
T06TO. hopMy NtoaANHU

Moro BiATBOPEHHS

BCE, O MOB'SA3aHO 3 NOANHOLO

Ta 3aKNaBLWK A0 CTPYKTYpU yrnpaBniHHA

AaHoro 6yab-sKoro npunagy




MO>XHa CTBOPIOBATU TEXHONOr i
SIKi pearytoTb Ha L0 CUCTEMY Ta HE PYMHYIOTb

Yy pa3i BXXe CTBOPEHO BflaCHe uin

AKNN o3navae BMKOPUCTOBYBaABC4 MNMpaBAa

nig Yac nepeBe3eHHs NeBHUX 06'eKTiB

ane BiH Y XXOAHOMY pasi He pyMHYeE caM 06'ekT
TO6TO. BiH NEPETBOPIOETLCS i A€ BCIO CUCTEMY TaK
o6 06'ekT He 6yB 3pyNMHOBAHMM

3apas y pamkax MHC

Le ocb y Munxanna AHgpinosnya LLlaxpamaHsiHa
TYT NpoBOAMTLCSA poboTa NoB's3aHa 3 TUM

wob nepeTBOPIOBATM CUrHAs

i OTPUMYBATW, wanpuknaa, iIHPOPMaLLitO

ane NepeTBOPEHHSI CUrHany nae
Ha OCHOBI ikcauii MucnedopM

TaK 0Cb MUcNedopMm BOHU BUXOAATb TAaKUM YMHOM
L0 SIKWO BN MaEeTe Mucnehopmm

NpUNycTUMO NOB'AA3aHi 3 TUM

LLIO NOTPIGHO Hy 3AIMCHUTK SKMACL akT CraciHHA

TO AaHi Mucnedopmu

BOHW 3aK/1aAaloTbCs

Tak ckaxemo Y Ballle ManbyTHE y Bally iHpopMaLlito
i BUXOAMTb WO BiANOBIAHO A0 LIbOro

B/ OTPUMYETE peanbHe pilleHHS

He TifIbKn TOMY, LLO BU

wanpuknan LLLOCb Hy IK 61 3pobunm

LLIOCb BU3HAYUNU

3HaunTD | TOMY TaK

ane v Tomy, WO Le icHyBano

TO6TO. 3aKNaBLIM CNOYATKY LLOCh
y ManbyTHbLOMY Lie BXe MOr/0 iCHyBaTK

OCb Ll TEXHOJIOrIA BOHA B LibOMY MiKpOUini BUKOPUCTOBYETLCA

TO6TO. SKLLO BW Hanpuknan 3aKNaJAETE

AK efleMeHT CBiT/1a

LLO MOTPIOHO TaM wanpuknaa OANHY BPATYBaTU
abo BpsTYBaTU CUCTEMY

3a6e3Mne4nTN rapMOoHiNHUIA PO3BUTOK
3akafanTe 3apas




TO BiANOBIAb Y BaC NpUX0AnUTb Y LIbOMY MiKpouini
TaK K 61 3 MaNBYyTHBLOMO

ane BiH i peanbHO MOTIM Y MabyTHLOMY LIEM NapaMeTp BUMIPIOETHCS

Yy UiV YyacTuHi nekuii

B OCHOBHOMY §1 3apa3 BaM [aBaTUMy
MeToaMn CTPyKTypu3auii CBiaoMocTi

AKi 34e6inbLloro BOHN ONUCYIOTHCSA C/I0BaMm

i TOMY Nig4 CTPYKTypu3aUi€lo
MaETbCA Ha yBa3i
AK OCb Ha TOMY >X MPUHUMNI 5K A NOSCHUB

skwo 10 "1/ cryneHs cekyHam

CBIT/I0 NpaLOE TakK

LLIO KOXEH CYCiAHIN eneMeHT

noaii

abo ue ManbyTHs noais

abo MuHyne

abo noTtoyHe

B3aEMONOB'sA3aHi Y BUrNsSAi okpeMux 6510KiB

Le BCe OAHO WO B3ATU TaM
PO3TalLyBaTU Tak ckaxemo Y XOPCTKIN CUCTEMI 3B'A3KIB
[eLlo vy YMOBHO Oyab-SIKMX XKOPCTKUX e/TEMEHTIB

AKLWO Aecb BiabyBaeTbCs

TaM y ManbyTHbOMY €leMEHT SIKOCb AedOpPMYETHLCS
Lie 3a CUCTEMOIO XKOPCTKMX BaXKenis

nepeaaETbCsl B AaHUM yac

i Te came

He TiNIbKM MOXXHa MaTu Take po3rasy>XeHHs1 B ManbyTHbOMyY
MOXHa MaTh B AaHWU Yac

ny | MPUPOAHO MOXHA MaTtu | B MUHYNe

OTXe BUXOAUTb
LU0 3MiHIOYM B AaHMI Yac cTpyKTypy CBiZOMOCTI
BM MOXeTe KepyBaTu npouecamu 6yab-9Koro yacy

i ue 3 nornagy yacy

ane nig 4yac BKNaAa€eTbCA NoAdieBa YaCTUHA
3HauNTb | ByAb-IKOro NPOCTOpYy




MPOCTip MAEeTbCA Ha YBas3i iHpopMaTUBHMN
ae € i3nyHMin NpocTip
abo x NpocTip CI'IpVIVIME]ETbCFl BAMW Tak ckaxemo

TO6TO. B AaHIiM YaCTWHI NeKuii 1 KOpUCTyYBaTUMYCSt TUM
LLIO PO3MEXYE ozHauae ABULLA PeasibHOCTI

Ha Ti, IKi BU CNpUMMaETe

i Ti AKi BM @HANI3yeTe Ta SKUMU BU KepyeTe

TO6TO. PAKTUYHO CaMe PO3MEXYBAHHS
TiNbKM BiabyBa€eTbCA BCcepeanHi piBHA CnpunHATTS

CnpuiHATTA Le K eneMeHT PeanbHOCTI
0O3Hayae aHani3 abo BUCHOBKWM Ta yrnpasiHHA

TaK K BM 3a/Ma€ETecs cuctemoto came CnaciHHs
i Len Kypc came 3a cucteMoto CnaciHHs

TO LWOAO CTPYKTypu3aUil CBIAOMOCTi po3MeXXyBaHHA TaKi
Lo He NoTpibHO dikcyBaTH
sk 61 HEFATUBHUIM CTaTyC NoAii

a Bawwe CnpunHaTTa Ma€e 6yTn Taknm

o6 oapasy X y MOMeHT CnpUiHATTS

BW KepyBanu

TO6TO. Bigpasy X OTpUMyBaNn Kepytode pilleHHs

i Npy UbOMy CTPYKTYpu3aUis CBiAOMOCTI

Y Ui 3aranbHii CXeMi XXOPCTKUX 3B'sA3KiB
BOHa Taka

LLO SKLLO 3 Mornsgy onTukn

ab0 Tak ckaxemo ONMTUYHOI CUCTEMU

MOXXHa CKa3aTh OMNTMKKU Baworo CNpunHATTS

TyT MOBa A€ BCbOro JiMwe npo Te

Wo6 AOMNOBHUTU SKYCb (hOopMYy

ab0 3anoBHUTW 4OAATKOBOIO

a60 snaunts MOXKE BYTU BHYTPILLUHBOK IHTEHCUBHICTIO
SAKUACb ONTUYHWUIA 06'EKT

AKLIO Le MOXHa YSBUTU TaK
AIKLO HaM NOTPIBHO oTpUMaTK
BinobparkeHHs Big NeBHOI chepm
3HaunTs I3 [PKEPEsIOM CBiTNa

yepes pag A3epkan
BigobpakeHHs1 B IKOMYCb MicLi




MW BCbOrO JIMLLIE HABCbOro

abo nepecTaBnsEMO A3epkana

a60 36inbWYEMO IHTEHCMBHICTb

Wwob oTpmuMaTh y BiagbUTOMy NpoMeHi
HeobXiAHY IHTEHCUBHICTb

OCb i BCe

TOMY WO S Aato CNpUAHATTS

SIKE PEECTPYE wanpuknan ABMLLA PeanbHOCTI

€ TaKi MOHATTH K NMPUNYCTUMO SICHOBUAIHHS eKCTPaceHCopmKa
Ta NMoAibHi NOHATTA BKAOYaOUYM MUCNEHHS NOAUHN

TO KOJIM BU 3aMUCIIOETECH HaZ TUM
abo B3arasi SKWO NOCTaBUTK MUTAHHS MPOCTO

o coboto NpeacTaBnsAoTb 3 nornsay CnpunHATTS
yCi AaHi gBuLa

TO Hanpwuknag sicHoBuaeLb BiH LWOCb 6aunTb
y CeHcopuUi LWOCb MOXe BigyyBaTH

ane NepeBoaMTY B Bi3yasibHMI 06pa3 Tam
X04a SICHOBUAIHHS B CEHCopULi ae
CeHcopuKa Moxe ByTn niapo3ain CeHCOPUKN

AKLO 6aUnTM MaNByTHE TeX AesKi ONTUYHI ENEMEHTU
NpoCTo NuLe abo AKicb 0bpasu curHanm
po3rnaaanTe y cBOEMy CripUAHSTTI

TOMY BUXOAUTb

Lo 6yab-sKy cucteMmy PeanbHOCTI
MOXXHa NepeBecTn B ONTUYHY CUCTEMY
Anst Baworo CnpunHATTS

i KON BW AyMaETe Hag TUM

wanpuknan , HA SIKY NEKUIO UTK abo Ky poboTy 3pobuTtu
BM CMOYaTKy AyMaETe

NoTiM WoCb pobute ianyHo

NpUNycTUMO naete

TO6TO. BM peani3yeTe L0 CncTemy yrlpaBJ'IiHHﬂ
AKa JIOKAJIbHO ozHauae IK BU BBAXXA€ETE

Ai€ BOHa Ha Bac

Y UbOMY BUNAAKY

ane no Cucremi 3aranbHux 3B'A3KiB
SIKLLO HaBiTb BAYMATUCS Y (Di3NYHMIA 3MICT LbOrO SIBMLLA
MOKMW BM MAETE KOPUAOPOM Ha SIKYCb NEKLItO




3 BaMW XTOCb 3xauuts MO AOPO3i 3YCTPIHAETLCS

| BUXOAUTb WO BU MIHSIETE
Y CTPYKTYpi NIOKanbHUX NOAiN Lo-Hebyab

ue B Cucrtemi 3aranbHux 3B'd3KiB
NEBHUM YMHOM MNPOSBSETLCH

BMXOAUTb Byab-sika nogis BOHa Aa€
napameTp NeBHOI TPAEKTOPIT un
YN ONHAMIKN PO3BUTKY

TPAEKTOPIi 3 TOYKM 30pY, wanpuknan, KBAHTAC
KBaHTa OMTUYHOrO efleMeHTa

BUXOAMUTb LU0 419 TOro, Wwob noaito 3MiHBaTh
NoTpibHO Tak po3TallyBaTh CBOKO cuCTeMy MUCIEHHS
TO6TO. Tak BUBECTM ONTUYHUI Aiana3oH MUCNEHHS

y Kepyto4dy obnactb

wob ui noaii cranu KepoBaHi

TakK 51K NOTPibHO BaM

i 3waunte CEHCOPHI AIBMLUA, SIKi BU3HAYEHI TUM
L0 BMHMKAE ANCTAHTHE YNPaBniHHA wanpuknan
AKLLO Lie NiKyBaHHSA

abo NpUNyCcTMMO AKLO Le 3MEHLUEHHS
o3Hauae IHTEHCMBHOCTI [)Xepesia pafioakTUBHONO BMMNPOMIHIOBAHHS TOLLO.

TO BM NpaLUIOETe TiNIbKN Yepe3 cBoo CBiAOMICTb
i OCb NMPOMIXKHI 3B's13KK
BOHM 3AiNCHIOIOTLCS 6e3nocepeHbo Ta NPAKTUYHO MUTTEBO

TaK OCb KOMM A1 CTAB OMUCYBATK SK LIE BiiOYBa€ETbCS
Takun BNIvB

TO TYT BUSIBUANUCb Y BawoMy CRpUAHATTI
061acCTi SKi osHauae NPUMMAOTb CUTHANN
Bif Kepyto4oro enemeHTta CBiTy

PO3rNSAHYBLUN SIK BNawToBaHuin CBiT
i CNpUMatoun To eneMeHT
Aae THdopMauis cTBoptoe PeanbHiCTb

NnoCTaBmBLLK Nepes coboto 3aBAaHHS
PO3rNAsiHYTH
Ta ainsHka IHdbopmadii




[e CTBOPIETLCA PeanbHiCTb

BW osHauae Bipasy X BUSABUTE
o y CnpunHATTI € cneuianbHUA piBEHb

vy PAKTUYHO SIK AeTeKTop
AKUN B3aEMOJIE
caMe 3 UMM eneMeHToM PeanbHOCTi

TaM e SKWO BX MIHSETE OYMKY
Lie nepexoanTb

abo Ha ¢isnyHy

abo Ha iHdopMaTUBHY PeanbHIiCTb

i TOMy OCb Y CTpyKTypu3adii CBigoMOCTi
3a MO€lo cuctemoro CnaciHHA

BV MOBWHHI ByaeTe nobaunTn
abCoNOTHO KOHKPETHUI 3B'A30K

LLIO osvauae PO3TALLYBABLUN OYMKY
Y piBeHb ynpasniHHA
BW MOBWHHI OTpMMATK ynpasBniHHSA

TO6TO. Hanpuknag, SKWo NoTpibHO

He aonyctuTtn Bnbyxy B SAepHOMY peakTopi

SKLLO NOTPIGHO 3aMMaTnCs TUM

LLIO HaBiTb ny B3arani kKaxyum noTpibHo 3aMMaTnca TMM
wob craBuTK 3a MeTy

MopsaTyHOK Y 6yab-KOMY BUMaAKy

OCb Y MeHe B npakTuui 6ynm
Te WO TaM y NagakyoMy NiTaky s HapoLlyBaB naaTu
AKi neperopanu

AaHWI Npunag npu Moro po3LMnpeEHHi
S sraunts BaM L0 CTATTIO MPUHECY

Y XypHani «MikpoeneKkTpoHika»
BOHa 6yna Topik onybnikoBaHa

TAM osnauae PO3TALlyBaHHA

Hanpuknag AKOrOCb €/1eMeHTa Y NnaTu

HaA TPETIM KpUCTanoMm

MW OTpMMYyBanun akTUYHO MaTepianizauito Uiei nnaTtu
abo AKorocb enemMeHTa

TO6TO. Npunaa MoXe HapoLLyBaTH PEYOBUHY




i TOMY OCKiNlbKM 51 MOSICHIOBaB
CTPYKTYypytoun CBiOMICTb Tak caMo
BW MOBWHHI BMITW HapoLLyBaTN peyYoBUHY

ANA MNopATYHKY Hanpuknan NiTaka

abo gKLO WoCh neperopae

3HAYMTb BM MOBMHHI KEpyBaTH

NpOCTiWe Kaxyun 6yab-akumm ob'ektamm iHbopmadii

y 3B'I3Ky 3 UMM CUTYaLisl TYT Taka

LLIO TOWN eNeMEHT Lo S onucaB

SIK €NeMEHT CNpUMHATTS TO6TO. Ha nepexiaHin obnacri
osHavae , LLIO BM3HAYaE CaMe yrpaB/liHHSA

BiH Ma€ 6yTu BusBNeHnn y Bawin CBigoMOCTi

K TifIbKM BU NOro BUSIBNSIETE

TO BUHWKAE 3aBAaHHS

pO3MOoAiN MOro TakuM YNMHOM

y BawoMy eneMeHTi CnpumnHaTTS
o6 ynpasniHHA 6yno NO3UTUBHUM
i He 6yno AOMNYLLEHO 3HMLLEHHS

TaK OCb 3 LbOro nornsaay
ynpaBniHHS MoXe BiabyBaTUCS
no-nepuue 6e3nocepeHbo Yepe3 hopManbHUA MeXaHi3M

npunyctnmo Bu 6epete dopmyny
AKY 1 Hanucas y BUrnaai yHKuii
| osrauae BU3HAYAETE MOAII0 B NapaMeTpi g

SKLLO Lier napaMeTp BaMu ONMCaHUM
TO KOHLEHTPYOUNCb MPOCTO KOHLIEHTPYHOUNUCH

Ha 3HauKy X

i BBogsiuM " TaM Big oavHWUI fo aecsTy
BM MOXETe L0 NoAito HOpMyBaTun

TO6TO. Lie HaMNpOCTiWKMI piBEHb

Konu opMasibHa YacTvHa

TaM e CnpuiHATTS BUXOAUTb Ha 3B'A30K i3 PeanbHIcTIo
BMAINEHO Y BUrNAAI (hOpManbHOro MexaHiamy

Aesiki Tunu opmyn, K 9 NOSICHUB

TaM XBWJIbOBE MOLIMPEHHS

NiAKOPAIOTLCA LbOMY XX 3aKOHY

TO6TO. nNpautooun 3 hopMynaMmn HaBiTb OCb BUBYAKOUM i3nKy




BV MOXXETE BCe Lie Big4yTN Ta NpoeKCnepnuMeHTyBaTu
3Haunts KOJIMW MU TOBOPUMO MNpPO TE

SKMM YMHOM Ma€ 6yTu Balle CnpUAHATTS
3 norngaay sawoi CBigoMoCTi

TO Ae CBigOMICTb Ma€ Ha yBaa3i
6inbwe 3aranbHy GopMy BaLloi 0cobu

dopMy iHdpopmaulii

TO TYT 3p03yMino Wwo Tpeba BCbOro nuwie HaBCboro
BUAINUTN Yy CNPUMHATTI €N1EMEHTU 3B'A3KY

MiXK BawmnM MUCneHHaM

i Ae mucnuTte To6TO. NPOCTip MUCNEHHS

Ta eNeMeHTH 3B'A3KY
MK

BaWMM MuUcCneHHsM

i

€1eMeHTOM PeanbHOCTI

TO6TO. Hanpuknag, Ae 3HaXoAMTbCS eneMeHT PeanbHOCTI
Y BaLLOMy X NpocTopi MUCNeHHs

TakvM YMHOM SIKLLO B MOAYMaETe

LLIO iHOA4i BM AyMaETe

| npunycrumo HACTAE Bif LbOro NeBHa CUTyaLuis
sKka 6 Bam xoTinocs 6 wob BoHa HacTana

T06TO BM Bynun
B ranysi yrnpasniHHSA nogiamu
i MpPaBWUILHO MPOMUCINAN L0 CUTYyaLito

AKLWO NpocTo MucneHHs
AKE HE CTaBUTb 3a METY Hanpuknaa YI'IpaBJ'IiHHFI
TO BOHO MOXe He nepebyBaTu B ranysi ynpasniHHS

TOMY 3aBAaHHSM
ynpas/iHHA PeanbHICTIO Ta peanbHUMK MoAiaMu
byae osqauae B TOMY UNCHI

Ta opraHisauig MncneHHs

B rany3si yrnpasniHHSA nogiamu

TOMY KOJIU Hanpuknaa MM TOBOPUMO MPO T€E
Lo NoTpibHO 3arMaTnca CnaciHHAM ntoaen




3 AKMXOCb KOHKPETHUX ozxauae MPOSIBM SKOICb aHOManii

TO MepL 3a BCE CTOITb MUTAHHA

npo MopATyHOK YCix i Bigpasy

3 TOYKW 30pYy TOro, Wob He aonyCcTUTH
npunycrumo HAMSIBHILLMX €/TEMEHTIB PYMHYBaHHS

TaKUX K, wanpuknan, Fo6anbHa KaTtactpoda
BiZl BE/IMKOrO pecypcy npunycrumo SAEPHOT 36poi

TOMY KOJIM BN CTPYKTYpYETE
Caigomictb no cuctemi CrnaciHHA
Hacamnepen HeobxiaHO

CTBOPUTM TOW ONTUYHMIN (POH

Ha PiBHI ynpaBniHHS

KM 61 BpaxoByBaB 3arajibHUN CTaTyc

TO6TO. BM MOBWUHHI 3aBXAM NpaLoBaT 3i CBIAOMICTIO AYMKU
Lo Hacamnepep ue CnaciHHA BCiX

Hanpuknag Biﬂ Haﬁnepmmx MOXJTNBUX

Hanpuknag MOXK/IMBO BiIOMUX CUTYaLIiN

TaKUX AK npunyctumo AAEPHE 3HULLIEHHA

abo gKicb rnobanbHi kKaTacTpodu BXXE HACTYMHOrO NOPSIAKY
y TOMy uncni Ti, ki MOXyTb 6yTu He BigoMi 3apa3

Ha PiBHi NOrikn

KONW BU CTaBUTE TaK CBOKO AYMKY
BM BiApa3y notpannsere y cdepy ynpasniHHA

TO6TO. NPOCTille 3aAa€ETe ONTUYHE CBITIHHSA
y uin cepi

TO6TO. SIKLIO YSIBUTM OCb Y MEHE CTOITb SIKacb JlaMna
CTaBUTLCSA CUCTEMa A3epKan

TO A 9K 61 BKJIHOYAOUM LIKO TAMMY OCb TaKOK lyMKOIO
TO6TO. S MOYMHALIO 3TN CUCTEMY YNPAB/iHHS

snaunTs A1 TAK 1K BU 3HaXoauTeChb

y Cuctemi 3aranbHux 3B'a3KiB

TO6TO. KOXHa /I0AMHA BOHA MO-CBOEMY 3aLlikaB/ieHa B TOMY
o6 He 6yno TaM 3a CeKyHAY 3HULLEHHS NNaHETH

TO BiH H6epe y4acTb
ale sHaunts HE 3aBXAU YCBiHOMﬂeHO
LLIO O3Ha4a€ He 3aBXAaW sk 6v Lie 3aBAaHHA nepea coboto CTaBUTb




npote B CucteMi 3aranbHuX 3B'a3KiB
Tak yu iHakwe BiH 6epe y4acTb

TOMY ApYrnM 3aBAaHHSM byae

BUSIB/IEHHS

iHAMBIAYa/TbHUX XapaKTEepPUCTUK CBOIX BIACHUX
snaune SIKi 6 BU3HauUNNn

BCe-TakW iHAMBIAyanbHWUIA HaNPsSMOK

BaLLOro KOHKpeTHOro MmncneHHs

Ans Toro, Wwob nepeaatu Bxe

Bia cdepwm, WO BUHMKNA

iHdopMauito aani

SIK 61 vy 4O HACTYMHOro piBHS HaNpuWKIaa A0 A3epKana
sIKa 3HAX0AUTbCA Ha BiacTaHi 20 CaHTUMETpPIB YMOBHO

3Haunts YOMY caMe 20

TOMY LLO §IK TiNIlbKW BM CTaBUTE

KOHKpeTHe (pikCcoBaHe YnNCno, wanpuknas, 20 CAHTUMETPIB
BM Bigpasy X (ikcyeTe iHTepBan

TOBTO. vy IKYCb pOBUTE ONOPHY TOUKY

3a popMyolo, Ky S TYT Nnokasas
ue dhakTMYHO napaMeTpusauis

TO6TO. BM 3afa€ETe napamMeTp
3afla€Te napamMeTpu B CUCTEMI PIBHAHDb
AKi 3anexaTb Bif LWe rpaHNYHUX NOYATKOBMX YMOB

ANS BUpILLEHHS Byab-9KOro i3MyYHOro 3aBAaHHs SIK BU 3HAETe
NoTpibHI NOYaTKOBI Ta rPaHMYHI yMOBM abCONOTHO KOPEKTHI
o6 OTpMMATK KisfbKiCHe pilLeHHSs

MW MAEMO swaunts 3aDiKCyBaTU

Y 3B'AA3KY 3 UMM HACTYMHUM €/IEMEHTOM
€ (pikcauis piBHS ynpasniHHS

TOBTO NMpOCTiWe KaXy4un, SKLWO BaM He AyXe SICHO
WO AecCb Aali osqauae OCBIT/IEHOCTI BUCTAYaE
wob nepegatn 4O HACTYMHOro A3epKana

TO BM MOBUHHI SKOCb MOCUIUTH
abo niaceiTMTK A3epkano abo 3aTEMHUTU 30BHILLHE cepeaoBumLle
TO6TO. 3MEHLIUTYU 30BHILLHE OCBIT/IEHHSA

T06TO. Ue dikcauis obnacTti ynpaBniHHS




Tenep My NPUMXoAMMO 10 TOrO, L0 HaM NOTPIGHO 3pobUTH

TO6TO. 3 OCTaHHLOroO A3epkana
AKE BXXE NepexoanTb
Ha piBeHb peecTpauii

MOHATTS i3 A3epKanamMy 3BMYaNHO Lie JOCUTb CXEMATUYHO
ane ue NTMMe 3apas HUTKOI

AN4 3iCTaBNIeHHS npoLlecy

MucneHHs

ynpasniHHA

3 TakMM NPOLIECOM SIKUW BiabyBaEeTbCA B ONTULI

3Haute MM MAEMO 3 OCTAHHLOIMO A3epKasna
OTPUMATN IHTEHCUBHICTb Hanpuknaa MOTOKY CBIT/IOBOIO
SIKMA 61 rOBOPUB NPO Te, L0 BCE HABKOJIO B MOPAAKY

ANA uboro
3Haunte HACTYMHUM PIBHEM €
NposiB BNacHOro cratycy

TO6TO. € TAaKMN NpUHLMN
O pSATyBaSIbHUK MA€E BPSATYBaTMUCS CaM

sHaunte BU HApoLLyETe apyry cdepy
y BUrNs4i Uboro craTycy

TO6TO. AKepeno wWo nae Bif iIHTEHCUBHOCTI BUNPOMIHIOBAHHS
B ANBUTECDH Hanpuknag HA AKUICH 0AaTYUK TaM Ha ocumnorpad) npunycTuMo
SIKUIA PEECTPYE IHTEHCUBHICTb

abo x g 3apa3 baraTo cuctem

1 BXX€ KOHKPETHO HaBiTb rOBOPMB
LLLO € TaM abCONOTHO Pi3HI cucTeMm
peecTpauii IHTEHCUBHOCTI

i 1 B3arani roBopto B A0AaTKy A0 LbOro npunaay
TOMY Te Npo WO 5 rOBOPHO
6a)kaHO SIKOCb BHYTPILLIHbO osHauae YCBIAOMMIOBATU Nepernsaaatu

LLLO osrauae NMPY POBOTI AAHOro npuniagy

ue npubnun3Ho Tak BiabyBaeTbCs

BUSIB/TIEHHS! ONTUYHOIO PiBHS

arne TaM Ha BiAMiHY Big A3epKan y npuxuuni MPOCTO CTOITb KPUCTasn

Tak OCb YOMY CaMe [3epkana
TOMY LU0 B KpUCTanax




BCE OAHO BiAbYBA€ETLCA BiAOOpaXKeHHS
TOMY 91 No4YaB po3bupatu

caMe NpuHUMN BiaobpaXxkeHHs!
BiA AESKMX CTaTUYHMX obnacTtei

TaK OCb NEPEMLLOBLUM [0 LUMX A3epKan

MOXXHa No6aynTK WO BCi BOHWU SK 61 B34ITi 3 OAHIEI KyNKK
AKa 3HAaXOAUTLCA Ha PiBHI peecTpauii

TaM [€e oznavae MM BUMIPIOEMO IHTEHCUBHICTb BMMPOMIHIOBAHHS

i OCb KON MU BXe (haKTUYHO

IHTEHCMBHICTb BUNPOMIHIOBaHHS 3aMipsaiv Ha CaMOMy Mo4YaTKy
konn 6yna Hopma

LLIE KOMW, nanpuinag, X)XOAHMX Npobnem He Biabysanocs

Bil AKOroCb 30BHILLIHLOIO AKepena, Wo 3HAaX0AUTbLCS

npunyctumo NMEPEA TUM A3E€PKAJIOM

sIke BiH Hac Ha BiacTaHi 20 caHTUMeTpiB

TaK OT SKLLO Le 30BHILHE AXepesno

MOYMHAE AKOCb Y MalbyTHLOMY BUAO3MiHIOBATUCS

abo B AaHUM yac

ab0 HaBiTb AKLO BiH 6yB 3MiHEHWUIA Y MUHYIOMY

AK S MOSAICHUB NpPO NAaTy niTaka

[e nnaTa neperopina Ta ii noTpibHO 6yno mMaTepianizysaTn

ToAi BeCb NakeT A3epKarn

KU 3HAXOAMTLCA Ha LWNSXY NPSMYBaHHS
BiH Ma€ ByTn Takum

akum 6yB We B enemeHTax Hopmu

TO6TO. HacTynHWI piBeHb (OpPMyBaHHS Bawwoi CBiAOMOCTI
Lie opraHisauist BXXe HacTyrHa TpeTa cdepa

Y pavioHi nepLuoi

TO6TO. BU NPOCTO NOAYMKM Ha BiACTaHi 5 caHTUMeTpiB
xi6a uo BBAXKAETE WO Y UK cepi To6TO. Byaymnte ii

3HAX0AWTLCS PiBEHb TOM

Ae enemeHT ¢ikcadii, To6To. enemeHT Bawoi CBigOMOCTI
€ OPraHi3yt4ymM efieMeHToOM

3HaunTs IKUN npmBoaAnTb A0 HOle/I

sk 61 T€, WO Ha LWIAXY PO3BMTKY Bawoi CBiAOMOCTI
3ycTpiyanocs

npocTiwe Kaxyun, ae 6 sn CBigOMICTIO HE TOPKHYIUCA
TaM Mae 6ytn Hopma




OCb U TpeTs cdepa
BOHa NepexoauTb sk 6n BCepeanHy nepLuoi chepu

i 4OOQE CBITiHHA
TOBTO. Yy Bac y>e NOCUIOETLCS 3arasibHa OCBITNEHICTb

ane CBIiTiIHHA BOHO NMOCWUJTIOETLCA HE MpocCTe
a BOHO BMXOAUTb CrielianbHe

e HOpMyBaHHS BMAiNeHo b6inbl CyTTEBO
HiDX MPOCTO HOpManbHWI NOTIK iHopMaUii

TO6TO. BUXOAMTD L0 HOPMYBaHHS
ue Te, wo 6yno 3aknageHo cno4vaTky
y nepBuHHY HopMy o06'ekTa

i OCb Aani g9 3apa3 CKaxy
NPo 3aKOH NOLIMPeHHS iHdopMauii
3 nornsaay CeigoMocTi

Tak ocb 3 nornagy CeigoMoCTi

NoOLMpEHHS iHdopMaLlii Take

LLIO BM KiHLIEBUI piBeHb iHdopMaLlii

wanpunan , IKLLO BiH NPeACTaBMEHWUI Y MAKETHOMY BUrNAAi

Hanpuknag, BU TOBOPUTE CNTOBO abo Tam I'IpOI'IO3VILI,i$|

Tak OCb

OCTAHHE CNOBO Y peYeHHi

BOHO HOPMOBaHe Mo BiAHOLIEHHIO 0 NepLIoro Cs10Ba
y cdepi Bawworo CnpumiHATTA

T06T0. HOopMa BinbyBa€eTbCs TaM, A€ BN CPUNMAETe

i y 3B'A3KY 3 UMM
obnactb CnpunHATTA
TaKUM YMHOM BW BMAINUAN

3aMKHYBLUM BCi ef1eMeHTH

Hanpuknag , Ha TY X nepLy ccbepy

BY BUAINNAN HOPMYIOYY KOMMOHEHTY

[Ka Bi4 NpMpoAM BOHA NMpocCTo Big Teopus
TaM iCHye

TOMY BUXOAUTb
L0 BUAINEHHA
Kepyto4oro piBHS CnpuMHATTS




Lie OCb TaKUW TEXHOMOMYHWUIA NpoLiec
Nnpo sKe 5 3apa3 po3roBiB

ane npv uboMy npu BCbOMY

Lieil TEXHONOrYHMIM NpoLEC BiH (hakTUYHO TakKuii

LLO BM B L0 TEXHOSIOTIIO 3aKNafa€ETe BXXe HOPMYyBaHHS

y cdepi po3suTKy Bawwoi CBigoOMOCTi

TO6TO. BUXOAUTD IO HANpUKNag Te XX CEHCOPHE YNpaB/liHHA TaM
abo SKLIO TaKk MOXHa Ha3nBaTu

X04a A TyT Ha3nBalo BOHO
Y UbOMY BMMAAKY Y MeHe

MOro He MOXKHa Ha3BaTK

wanpuknan , CAME CEHCOPHWM YNpPaBAiHHAM

TOMY WO

ab0 NpOCTO CEHCOPHUM

TOMY LU0 MAETLCA Npo Te

LLO LIO TEXHOSIOrI0 MOXE OCBOIOBaTU byab-sKka ntoanHa

NaeTbCs Npo Te, WO € Npuiaam

AKi 3aikcyBann HasiBHICTb ONTUYHUX €N1EMEHTIB
SIKi QIMCHO B3a€EMOAI0Tb

3 i3NYHO0 YK IHPOPMATMBHOI PeanbHICTIO

A€ npunycrumo IHOOPMATUBHY PeanbHICTb
NOAINSAETLCA HA DI3NYHY i Hanpuknan craximo Tak IHLLIY

| AKLLO 3MIHIOETLCS OMTUKA

TO6TO. 3MIHIOETLCA MUCNEHHS
CUHXPOHHO 3 LIEI0 ONTUKOIO

TO i PeanbHiCTb NPOCTO 3MIHIOETLCA

TO6TO. Lie NPOCTO SIK BUA NEBHUX 3aKOHIB

i HACKINbKM Lie NOoB'S13aHo i3 CEHCOPUKOLO

CEeHCopuKa Ma€ Ha yBasi geski 6ionons

npunyctumo AESKY IHTEHCUBHICTb JOCUTb TaM BUCOKY

Tak TaM MabyTb SIK OCb BBaXaloTb OCb Y TakKii Teopii 6ionons Tam
L0 MA€E BOHA SIKOCb 3pOCTaTH UM 3MEHLLYBaTUCS

B J@HOMY BMMaAKy S FOBOPIO HE MpO L0 YaCTUHY
NPOABU npunyctumo opraHi3My JOANHN

1 rOBOPIO B A@Hi TEXHONOri

Npo ynpaeniHHS iHopMaLieto noaii

a iHdbopmauisa nogii
BKJ/IIOYQE TaM BCi MOXX/TMBI NOHATTS




BK/OYatoum bionone ceHCopuKy TaM (i3nyHi nons
3arasioM BCi LLIIKOM MOHSATTS SKi TiNbKU MOXYTb 6yTH

TOMY Te, LU0 S KaXy
Le ynpasniHHS noaieBoto 0b6nacTto

i Y 3B'A3KY 3 MM KON MW Hanpuknan PO3MNSIAAEMO

B3arasi Kaxkyum 6yab-sky dyHKUilO noaiv

TO Kepyloya KOMMOHeHTa

BUSIBIEHa

abo B TouUi, HaNpvKnaa , BUXiaHii Touui-axepeni

ab0 y TouLi po3BUTKY NOAiN

Ae iMnynbLcamMn yrnpasniHHA

MOXYTb 6yTn abcontoTHO Byab-sKi KOHCTPYKLUIT 3aaBanocs 6

vy TOMY OCb Ballie 3aBJaHHS

HaCTyMNHWI piBEHb

AK TifIbKW BU TaKUM YMHOM

BUSIBU/IN

eneMeHT CNpUrHATTS SIKUN € KEPYHOUUM

Ballle 3aBAaHHs KepyBaTu Ha Byab-IKOMy eTani po3BUTKY MOAiT

a Le 03Ha4ae, WO BCi ppKepena

NMOBWHHI 6yTW HanawToBaHi

Hy Hanpuknag, B OAHY AYMKY TaM

o6 He BUBYXHYB tam AAEPHUIN peakTop

o6 He BMaB NiTaK WO wanpuknan Tam IFOANHA HE 3arnMHyNa

i TO4I HABKONO Ui€l cuTyauil

BV NOYMHaETe 6yayBaTn No3nuito vy NobyaoBaHy 3a NPUHLMIMNOM
mxepeno iHgopmadii

abo cTik iHbopMauii

TaK OCb NO6yAyBaBLUM €NeMEHT MNOAii aK aAxepeno
TO6TO. PO3rNsHyBLUKM TaK 36yayBaBLUN

LLIO KOXKEH efnieMeHT MOoAil € AXKepenom

i 3BIATU ozHavae HIBW BUXOASATD Hy ckaxemo Tak POMEHI

BM OTPUMAETE L0 CTOKOM Y CBOI1 CBiAOMOCTi
TaK BnawwToBaHo CBigoMICTb

6yae HopMa paHoi noaji

ane gKa 3HaxoAMTbCs Ha BiACTaHI

sk 61 B MPOCTOPi MucneHHs 6amxye

HDDK CaMa noaid 3 SKOK BW MNpautoeTe

npocTip MucneHHs Moro MoXHa BUAINSATH
Hanpuknaa 3pobusluM HaBkono cebe yMOBHO




AecCb Y pagiyci MeTpa onucasLLn
yMOrnsgHo Taky cobi nosuuito

AK NPUMYCTUMO pesikoro KOHTYPY
Ta npautoBaTh Ha BiacTtaHi 20-30 caHTUMeTpiB Bia cebe

0Cb Yy Lin 6polwypi «YHidikoBaHa cucteMa 3HaHb»
TYT € NEBHI MOMEHTU
AIKi NOB'A3aHi 3 reoMeTpielo poboTN AyMKM

snaunts J1€ B LbOMY BMNAAKy MAeTbCA
npo HopMyBaHHS 06'ekTa iHbOopMaUii
i MpY UbOMY AaHe HOPMYBaHHS BOHO Y3arasibHIOETbCS

KOXEH MOoXe BUpobuTn
CBOKO CUCTEMY YMNpaBniHHS
Hanpuknag 3iCTaBUBLLA [l,aHVIl‘;I npuHUUN

TO6TO. PO3BMBAIOUN TEXHOMOMYHO SK S MOSICHIOK
CBOE MUCNEHHA Ha piBeHb yrnpasBniHHS

i OTPUMYIOYM L0 Lie YNpaBniHHA

BOHO ozauae (DAaKTUYHO NPU3BOAUTDL A0 TOro

L0 BN MOXETE KepyBaTu

SIK MIKPOCTPYKTYPOK PEYOBUHU mpunycruvo TOHTO. MikponpoLecamm
AK wanpuknag AEAKUMU MaKPOCUCTEMaMM

SIKi MOBUHHI peecTpyBaTmcsa byab-knuMm abo Bamu

AKLWO Ue isnyHa PeanbHiCTb

abo sKkuWwo ue iHhopMaTMBHa PeanbHICTb
BW MOBUHHI

TOMY LU0 BM 3HAETE O BM MpaLoETe

y cucTeMi ynpasniHHA

TO 6aunTte

Lo Moxe B6yTn abo noxexa abo Bnbyx
3MilllyBaTyK L0 Noaito

TaK OTaK 5K Y MEHe KypcC NeKLuii

3a cucteMolo NopATyHKY

i BM FOTYyETECHA 3aCTOCOBYBaTH Lie
nanpuknaa Y Fasy3i MateMaTukm

MO>KHa 3aCTOCOBYBaTuU

B 06NaCTi saranom PO3BUTKY BYAb-SKOI HAayKu

TO S Aalo BaM nepLu 3a Bce
ue MNopATyHOK Big MOXIMBOI robanbHOI KaTacTpodu




LSt TEXHONOrIN
BOHA BCe-Takn Moxe byTu cneuianbHO
iHOAi BOHa € nuwe cneviasibHo

TO6TO. NpMnycTuMo CnaciHHS OAHIET NOANHN
NOTPIGHO UMM y Byab-KOMY BMNAAKy 3aMMaTuCs
iHOAI B3arasi KaXkyuu ue pi3HWIA piBeHb BUKOHAHHSI 3aBAaHHS

ane ue oAHe i Te, WO TaM ogHoro abo BCiX Bigpasy
3 nornsgy CeBigoOMOCTi Lue 04HaKoBO
i 3 nornagy mMoparni

a OCb 3 nornagy TexXHosnorii
MopATYHOK BiA 3HULLEHHSA BCiX
ue cneuiasibHa TEXHOSOrIS

TOMY LLO TaM BM MOBUWHHI byaeTe

Hacamnepen nNpuainaTu yeary

NOPATYHKY BiA rnobanbHOi KaTacTpodu MOXIMBOI
AKa MOXe BCiX 3HULWMNTH

i YacTo Ue BU3HAYaE

MeBHY CTPYKTypy
BALLIOro ONTUYHOrO piBHA CNpUAHSTTA

TaK ocb poboTa ans CnaciHHs
Big rnobanbHOI MOXNBOI KaTacTpodu
Lie HaCTyMHWI piBeHb BU3HAYeHHS1 CNpUMHATTS

T06T0. CNpUNHATTA B TOMY PiBHI, A€ BM MOrO 3HAMLLNN
3HaunTs MOAINSAETHCA

Ha eneMeHT BiNbLU Tak ckaxemo BEPXHIM

HibW niBcdepa BepxHs

ue MNopATyHOK Big MOX/IMBOI rnobanbHOI KaTacTpodu
BCiX

Ta HMXHS niBcdepa
Le BXe npueaTHi enemMeHT CnaciHHA

TaK OCb W06 OTpMMaTV NPUBATHUIA MNOPATYHOK

Y NOTPIOHWUI YaC Hanpuknan Bif, YOroCh i Ae-HebyaAb

noTpibHO B ByAb-IKOMY BMMNaAKY BPaxoBYBaTH

KepyBaHHS 30BHiLLHbOI TOBTO. BEPXHLOK YaCTMHOLO cdhepu

ANS Uboro
IJ.|,06 TexHonoriuvo BCE OAHO KEpyBaTu LLUBUAKO
TaMm, e BaM noTpibHO




Ta PATYBaTU CBOEYACHO

ICHYIOTb CreuianbHi MeToau nepexoay

Bia Bawworo CnpuiHsaTTa CnaciHHs Big rnobanbHoi kaTacTpodu
Jile]

MOPSATYHKY JIOKa/IbHUMK PIBHSIMU AESIKMX NOAIN

omxe, LIEN Nepexia pobuTbCs TakKMM YMHOM
O BU CTPYKTYpYETE CBii NpocTip CnpuniHATTS
3a MPUHLMUMOM HACTYMHUM

€ NPUHLMN NPUYNHHO-HACNIAKOBUN

TO6TO. BU BBaXA€ETE LLO

i TaK i €

nanpukiaa Bifi CBiIOMOCTI BaLLIOro

TaK caMo A0 pevi B ranysi Bawworo CnpumiHATTS

T06TO. 10 NOHATTA CNPUNHATTS BXOASATb
6yab-saKi eneMeHTn PeanbHOCTI

ane nepebyBaroum Ha AKOMYCb piBHI LbOro CNpuUNHATTS
BiAAOYBAETLCS KEPYOUUI iMMNYbC

AAHUI iIMNYNbC Hanpuknan Y BUFNAAT AYMKM

Tpeba WocCb BpATyBaTH

LLLOCb KOHKPETHO

abo iHdpopmMaTMBHO abo Bxe Bigdynocs abo Biabynocs
K 61 BUNpaBuTH

Len iMnynbC NpoXoanTb

y cdepy rnobanbHOro ynpasniHHS
pO3MoAiNseTbCs BHN3

i noTpannse

sk Y BUrNS4I ONTUYHOMO PiBHA

Ha AKiCb NapaMeTpu NpuBaTHOI noail

TOMY LLO S BXXe CKa3aB BW BXE 3HAaXOAUTECh
y cepi ynpasniHHS
byab-sike Bawwe MucneHHs byge ynpasnsounM

i OCb KOMN BM, HanpwKiag, notpannsere
Y U0 cpepy NpnBaTHOro ynpasiHHS
TO TYT BaXX/IMBa LIBUAKICTb

TaK OCb Ler NPUHLMM NPUYMHHO-HACTiAKOBUIA
BiH MOyke ByTV peanizoBaHMI SIKLLIO Y Bac € Yac vanpuknan

ane Konu ayxe 6araTto nogin ogHoYacHo




TOMY LLO S Ka3aB Wo 1MaeTbcs Npo CnaciHHS

noanHa y byab-sKoMy BUMAAKY Ha MaKpOPIBHI
TO6TO. KOXHa ntoamHa 6epe yyactb y MakpocucTeMi yrnpaBniHHA

TO BM NOBUHHI OTPUMaTK AOCTYN A0 NOAii
6e3yMOBHMM YMHOM
TO6TO. B/ MOBUHHI OTPUMATU AOCTYMN NPAKTUYHO MUTTEBO

Hanpvknag, 6auuTte
i Bigpasy X Bi4 TOro, WO BN AMBUTECH
Ma€ BMAO3MIHIOBATUCA CTPYKTYpa MNoAil

NOHATTA «6aunTe» Lie 03HaYaE MUCAITb Y LM ranysi

MOTIM KOMM BM MOYHETE NPaKTUKyBaTy
BU Lie 3pO3yMieTe

CBOro 4acy B MeHe 6yna cutyauisi
KOJIN ozravae S sk SMEHLUYBAB IHTEHCUBHICTb
TaM pagfioaKTUBHOMO SKLLO NOTPIGHO BMMPOMIHIOBAHHS

npunyctumo 3 MOrNAAY MaTepil
NoAuBITLCA MOTIM A MPUHECY BaM MaTepianu
no MaTepiani3aL1i9|M NpUNycTMMo

3apa3 y MY ocb € poboTn
[l Y BaKYYMi swaunrs MOXKHA OPraHi30BYBaTW KMCEHb
3a paxyHok pob6otu CBigoMocTi Ta iH.

TO6TO. 51 3aMMatocs NpuHUMNaMmn yHAaMEeHTaNbHOMO ynpaBiHHS
KYOW osrauae BXOAUTb MEPLUNA MPUHLIMN

ue MopAaTyHOK Ta rapMOHIMHWUI PO3BUTOK

a NoTiM Le AKiCb KOHKPETHi TeXHOosoril

OCb Y KOHKPETHUX TEXHOJOriAX
TaM [0BOAUTLCA 40 AOCKOHAOro yrnpasiHHSA
TaM XiMiYHMMUM MiKponpouecaMm

NOTIM NOAMBITLCS Lii MPOTOKONU

TaM UAETbCA NPO Te, Lo

Lo MiKpocepeaoBuLe

L0 MaKpocepeaosuLLe

3 nornaay ynpasniHHA

y 6araTbox BMNaakax ue byeae Te came

ronoBHe BMpobuTn CTpykTypy CBigOMOCTI




[.I'paboBoi IppauionanpHi MeTou 3anobiranus riobdanbHuM KatacTpodam (1)

TO6TO. NOKNACTN AYMKY
y NoTpibHy 06nacTb yrnpasniHHA
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