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MeTa npoekxTy:.

[TOOEKTYBAHHA CUCTEMM 3AXUCTY IHCDOPMALL B

ABTOMOTM3OBOHUX MEPEXAX ODAIKY BMKOPUCTAHHS

PECYPCIB XUTAOBO — KOMYHOABHOIO rOCNOAQPCTBA.

- 3AXMCT IHOOPMALIl BIA HECAOHKLLIOHOBAHOTO YUTAHHS TA
MOAMNIKALLT;

- 306e3ne4yeHHsd HEOBXIAHOTO PIBHA AOCTOBIPDHOCTI IHADOPMALLT;

- 30XMCT OOAQAHQOHHS BiA HETATUBHOTO BMAMBY HO HbOTO 3 OOKY

QOOHEHTIB.



NEPEXONAEHHI ADOHEHTOM IHGOOPMALLI, LLLO
BIACUMAQETBCH AIMMABHMKOM, 3 METOIO Tl MOAMNCDIKALL
HOMATAOHHA AOOHEHTA BYAb-AKMM CMTOCODOM
NOPYLLUMTU LLIAICHICTb KOPMYCY AMMABHMKA, 3 METOIO
OAOKYBOHHA MEXAHI3MY ODAIKY;

BIAKAIOYEHHS BOYAb-9KMX PO3'€EMIB AIMMABHUKAO 3 METOIO
OAOKYBAHHA AUMCTAHLLIMHOTO 300PY AQHMX;

BEAMKA IMOBIPHICTb BUHMKHEHHS MOMMAOK B KOHOAI 3B’

93KY.



AA9 300e3nevYeHHsd 30XMCTY IHAOOPMALLI BiA HECOHKLIOHOBOHOIO
YUTAHHSA TA MOAMCDIKALIM OYAO ODPAHO CUMETPUYHMINESZSS AATOPUTM
KPUMTO 30XMUCTY RSA.

OAHIEIO 3 TOAOBHMX NEPEBAT AOHOTO AATOPUTMY HOA CUMETPUYHUMM
METOACOMMU € TE, LLLO BIiA AOMYCKAE MOXAMBICTb MOBHOIO MNEPEXOMNAEHHS
MOBIAOMAEHHS TA BIAKPUTOTO KAKOHA, TAK 9K BIAKPUTMM | 3AKPUTUI KAKOMI

He NMOB'93aHI MK CODOI0.

Biakpuruii kiiou JaxpuTHil K10y
01100010001 (11110101
Kanan
3B'A3KY
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MpUKAQA npoueAypUu WUAPPYBAHHA METOAOM RSA:

P=7753 Q = 8269
N =P*Q = 7753 * 8269 = 64109557
M = (P-1)*(Q-1) = 7752 * 8268 = 64093536
E= 1031 — BIAKPUTUM KAIKOY
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D= P,.; = 16598423 — 30KpPUTUM KAIOM
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Hexam "ABOHEHT" BIANPABAFE "LLEeHTPY" NOBIAOMAEHHS:
e ACOBP =153204#21*¥32 . £ 18*3224-3*323+.20*324 =
=1 +6/2+ 18432 + 98304 + 20971520 = 21088929

3ALMAOPOBAHE MOBIAOMAEHHA MATUME BUTASA:

Sw= |So|, = [21088929'%|  __=8646070

"LLeHTP" NICAS OTPUMAHHS S|;; OO4YMCAIOE:

S 15X R 16598423 Y
Sy = |Su|, = |8646070 | c41005c,— 21088929

PiBHICTb BEAMYUH Sy TA S, MOKA3YE, LLLO 3ALLIMADPOBAHE MOBIAOMAEHHS

PO3LLMAOPOBAHE MNP ABUABHO.



CTiUKICTb KPMNTO AATOPUTMY AO Ail MTOMUAOK Y KAHAAI
3B'A13KY

RSA € OAOKOBMM LUMADPOM, AE BCE TMOBIAOMAEHHI € OAHUM
OAOKOM AQHUX. KoXeH OAOK AQHUX LUMAOPYETLCH HE3ZAAEXHO BIA
nonepeAHix | MOAOQAbLLIMX OAOKIB, YHOCAIAOK 4HOro TPEK MOMMAKU
AOPIBHIOE AOBXMHI OAHOTO BAOKY, TOOTO AOBXMHI MOBIAOMAEHHS.

[or IMOBIPHOCTI MOMMAOK B KOHAAI 3B'43KYy O,1 — 0,4 TO AOBXMHI OAOKY
AQHUX Lg, = 3000iT, B KPALLOMY pPA3i IMOBIPHICTb MOMUAKM B OAOLL
AQHKX DyAE AOPIBHIOBATH:

Pe = (1 — (1 — Py)kea) =1—0,93% = 0,99

ToBT10, Ha KOXHI 100 nepeAaHUX OAOKIB - 99 MICTUTUMYTb MOMMUAKMN.

AAS NIABULLIEHHS AOCTOBIPHOCTI  IHADOPMALUIT OYAO MPUUHSITO
PILLEeHHS nNPO 3ACTOCYBOHHA HE KOAOBOrO METOAY, 4 Came -

LLIYAMOMOAIDHOTO CUTHAAY.



LLIMPOKOCMYTOBMMM (CKAQAHMMM, LLIYMOMOAIBHUM) curHaaamm (LUTMC)
HA3MBAIOTb TAKI CUTHAAM, Y GKMX AOOYTKM AKTMBHOI LLUMPKMHKM CrekTpa F Ha
TPUBAAICTb T HOOAraTo OiAbLLIE OAMHMLIL. Llen AOBYTOK HA3MBAETHCA OA300
CUTHAAY B, aag LUMC:

B=FT>>1

LLIMPOKOCMYTOBMAMM CUTHOAM IHOAI HO3MBAKOTb CKAQAHUMM HA BIAMIHY BiA
NPOCTUX CUTHAAIB (HAMPUKAQA, MPAMOKYTHI, TOMKYTHI i T.A.) 3B = 1.

Y cucrtemax 38'a3ky 3 LUMNC wmprHG CrekTpy BUMMPOMIHKOBOHOIO
CUTHAAY F 30BXAM HAOArato OiAbLLE LLUMPUMHKM CREKTPY IHAOOPMALLIMHOIO
NOBIAOMAEHHS.

LLINC oTPMMOAM 3ACTOCYBAHHS B LLIMPOKOCMYTOBMX CUCTEMOX 3B'A3KY.



AA AOCTOBIPDHOCTI IHADOPMALII MPOUMEHEH MOAYABOBOHMM MO OA3I
LLIMC. 9Kmn YTBOPKOETLCH CKAQAOHHIM 30 MOAYAEM ABA OITIB NEPEAAHMX
AQHUX Ta 1Bl Hecyyol.

[Moun 6a3i b=11, 3actocyBaHHs LUMC AQAO HACTYMHI PE3YABTATH:
1) iIMOBIPHICTb BUHMKHEHHS BiTOBOT MOMMAKM — 10°8,;
2) iIMOBIPHICTb BAOKOBOT MOMMAKM — 3*¥107%.

Lle o3Ha4YaEe, WO AMLle 3acTOCYBAHHA LUMC 3HMXYE 3HAYEHHS
IMOBIPHOCTI MOMUAKM (MO BAOKOX) AO 3HAYEHHS HE BiAbLLE 3 MOMMAKOBMX
OAOKIB HO MIABMOH NEPEAQHMX OAOKIB.

IMOBIPHICTE 6E€30LLMOOYHOTO MPUEeMa BAOKA AQHHbIX
P(0) = g3 = 0,9991
IMOBIPHICTb BUHEKHEHHS OAMHAPHMX MOMMUAOK B OAOLL :
P(1) = C]SOO * p! *g?? = 0,000899



Q =P(0)+P(1) =0,9991 + 0,000899 = 0,999999 — iMmoOBipHiCcTb MPaBUJIBLHOTO
MPUHOMY OJIOKY, FKLLLO BiH MICTUTb O MOMMAOK QOO 1 MOMMAKY.

BIANOBIAHO, IMOBIPHICTb MOMMAKOBOTO MNPUMOMY OAOKY AQHUMX 3
BUMPOBAEHHIM OAMHAPHMX MTOMMUAOK PIBHA:
P.=1-Q =1-0,999999 = 10°¢, w0 6iabLL sk B 100 pa3iB NEPEBULLLYE 30AQHI
BUMOT .

AAS BUMPABAEHHS OAMHAPHUX MOMMAOK MCMOAb3OBOH CTOHAQPTHMK BYX

KOA 3 MOAIHOMOM G(x)=X1¢ + X2 + X5+ 1,



KoA boy3a — Yoyaxypi — XOKBiIHFeMa B PeXXUMi
KOpeKLLil TOMUAOK

,OAHUM K13 OCHOBHbIX MPEUMYLLLECTB BHYX KOAOB 9BAFETCH TO, 4YTO CUHAPOM
OLLIMOKM Sx) =A(X)|¢x) TA€ A(x) — MHGOPMALUOHHDBIA MOJHUHOM, G (X) —
KOZ0BbIM NOJUHOM. HE 30BUCUT OT MHADOPMALIMOHHOM YOCTM OAOKQA AQHHbIX, O

L

OMNPEAEAIETCH TOABKO BEKTOPOM OLLIMOKM .DTO 3HAYMUT, Y4TO S(x) = z aj-ej,
J=1

A€ aj- MPUMMTUBHBIMOAEMEHT KOAbLIO BbIMETOB, ej- 3HAYEHWUE BEKTOPA

nomexm &(x) AA9 OUTA «j» B OAOKE, L- AAMHO DAOKQ (OUT).

[lon OAMHOYHOM OLLIMOKE  TOABKO OAMH OUT BEKTOPA OLLUMOKKM paBeH 1,

nostomy S(x) =a; ., 4O U SBAIETCA AOKATOPOM  OLLIMOKMK, KOTOPAHS

MCMPCOBASIETCS..



AAg obecrnedyeHUns IAEKTPOMATHUTHOM COBMECTUMOCTU OMPEAEAEHO
MNOAOXEHUNE AMHEMHOIO CMNekTpd HA YACTOTHOM OCKM MPU UMCMNOAb30OBAHMM
CAEAYIOLLMX AMHEWNHBIX CUTHOAOB:

- HOTYPOABHUM ABIMKOBMI KOA,;
- BIIMMYABCHUM KOA,;
- KBA3ITPOIYHUM KOA,;
- MOAYABOBAHA (HAMPUKAQA, MO doA3i) FAPMOHIMHA HECYHQ.
HambBIAbLL OMNTUMAABHUMM AAd CUCTEMU ODAIKY € 3ACTOCYBOHHS4
OiiMMYAbBCHOIO KOAYBAHHS.

AAS 300€e3MeYeHHs eAEKTPOMATHITHOI CYMICHOCTI HEODOXIAHO 3BECTM AO
MIHIMYMY MO30 CMYTOBI EAEKTPOMATHITHI BUMPOMIHIOBAOHHSA. 3A3HAYEHA MeTa
AOCArAeTbCs 30 PAXYHOK BBEAEHHS COOPMYIOHOTO APIABTPA B AOOHEHTCbHKMM
TEPMIHAA, MOAQBAJIOYOrO MO3A CMYTOBY KOMMOHEHTY 49K B ODAQCTI HMXKHIX

4acCTOT (A0 3 KI'LL) TOK | B OOAQCTb BEPXHIX YHOCTOT (MOHAA 9 KFLL).



OBAAAHOHHA AOBTOMAOTU3OBAHOI CUCTEMU ODAIKY BMKOPUCTAHMX
PECYPCIB € AOCUTb BPA3AMBUM AO Ait QDOHEHTIB, 9KI CNPIMOBAHI HA
NOPYLUEHHI HOPMAOABHOI PODOTHU OKPEMMX HOCTMH TA BCIEI CUCTEMM
B LLIAOMY.

Cucrema 3axmcty ACOBP BumpiLLyE ABI OCHOBHI NPOBAEMU:

- 3abe3nevyye 3axXMCT IHJOPMALUIl BIA HECOHKLIOHOBAHO!
MOAMAIKALLIT;

- pobUTb TAK, WO OYyAb — 4KMM BMAMB (KOHTAKTHMM YU
OE3KOHTAKTHMIM) HO ODAQAHAHHS BIAPA3Y BIACAIAKOBYETHCH.

3actocyBaAHHA Y ckKAaal ACOBP Cy4YOCHMX AIMUMABHUKIB AO
MIHIMYMY CKOpOYYyE Hebesrneky, 9Ky MOXYTb HAHECTM AOOHEHTU
OOAQAHAHHIO CUCTEMMU, MAKOYM MPU LLbOMY HA METI 3A0LLLOAUNTMH

6y.A.b — AKMUM HEHECHUMM LLAAXOM.
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OxopoHa npaui Ta 6e3neka B HAA3BUHAOUHUX CUTYALLIAX

MpuHUUN po6oTHU
Yepes NprucTpin NPOXOAMTb ABA MPOBIAHWMKM - HYAb | G0a3d. B iIAEQAl CTpyMU, LLLO

MNPOXOAATb MO OOOX MPOBIAHMKOX, OAHAOKOBI. AKLLLO BUHMKAE PI3HULIA - LLe O3HAYAE, LLO B
AKOMYCb i3 MPOBIAHMKIB € BUTIK CTPYMY. CTPYM BUTOKY BUMHUKAE Y BUMNAAKOX MOPYLLUEHHS
I30A4LIT B0 MOAIBGHMM. [lpM LUbOMY B KOTYLULL AMAOEPEHLLIMHOIO PEAE BUMHMKAE
AMPDEPEHLLIMHMIN CTPYM, CMPALLLOBYE LUTOBXAY TA CTPYM BIAKAIOYOETHCA. [TOBTOpPHE

BKAIOYEHHS [13B MOXXAMBE TIABKM AIOAMHOIO.
CTPYMOM BUTOKY HA3MBAKOTb OYAb-SIKMI

CTPYM, KM MAE "HA CTOPOHY' OMMHAKOYM LLUTATHUX
CMOXMBAYIB. Lle BIABYBAETbCH MPM MOTAHIN I30ASLLI

kabealo 170 / abo npu BUMAAKOBMX AOTMKAX AO

‘2 ) 1a100as
C G = e
o 3 MESH NS
OITrOAEHMX I'IpOBIAHl/IKIB, ad B AedKMX BUHUTMAAKAX I'IpM 3 Uoren 2658 toren <0,5¢
ORHODANOT
. v30-BA2r
cnpo®ax  HECAHKLIOHOBAHOIO  BMKOPWCTOHHS '\ m—swezpromzpA

eAekTpoeHepril, TOBTO B OBXIA AMMABHMKA.




Yac cnpauboOBYBAHHS
BusnaueHa 3atpvMa® crnpauboByBaHHA XxapakTepusyeTbcs TEPMIHOM -

rPaHNUYHNN Yac HEBUMUKAHHS . [TpOoTSArom LbOro HopmMoBaHoOro Biapi3ky Yacy [13B He
NOBUHEH CnpaubOoBYBaTWU HaBiTb MPU BenUKOMY aOudepeHuinHomy cTtpymi. [lpu
KOPOTKOYaCHOMY IMMynNbCi AUMEepPEeHLINHOINo CTPyMYy eHeprisa iMnysibCy HeaoCTaTHSA
Onga 3apsiay KoHAeHcaTtopa OO0 PiBHA rpaHWYHOI Harnpyrn nepekugHoro opraHa, a
OTXXe, He BiabyaeTbcs cnpavuboBYyBaHHS BUMUKAOYOro pene i BumMmmnkaHHs MN3B.
MeTow 3aTPUMKKM CripaubOoBYBaHHS € YCYHEHHA NOMUITKOBMX BUMUKaHb, LLO

Oynu i goTenep 4YacTto € apryMeHToM NpoTun BukopuctaHHs MN3B.

Tun N3B Yac BUMKHEHHS, C, NpU

=21, , =5, 1,=500mA
<0,15 <0,04 <0,04

0.01+0,3 0.01+0,15 0,01+0,04 0.01+0,04

0.13+0,5 0,06+0,2 0,05+0,15 0,04+0,15
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BuUtpat HO HOBY PO3POOKY:

Butpatu

OCHOBHA 30POBITHA MAQTA
PO3POOHMUKIB

OCHOBHA 30POBITHA MAQTA
POBITHMKIB

AOAQTKOBA 3apOBITHA
nAQTa

HapaxyBaHHS HO 3APOBITHY
nAQTy

AMOPTU3ALLIS 93

BuUTpaTtt HO KOMMAEKTYIONI 275000

Butpartm Ha 18
EAEKTPOEHEPTIO

[HLUi BUTPATH 37400

Bcboro 340547

EKCNAYyQTALIMHI BUTDATH

Butpatu

3apobiTHO NAAQTA
OOCAYroByOHOro
NEePCOHAAY

AOAQTKOBAO 3aPOBITHA
nAQTA

HapaxyBaHHSA HO 30pPOBITHY
nAQTYy

AMOPTU3IALMHI
BIADOXYBOHHS

[HLLi BUTPQTH

Bcbhoro

[ToOBEAEHI PO3PAXYHKM MOKA3AAM, LLLO BMPOBAAXKEHHST AQHOI
CUCTEMU € EKOHOMIMHO ECPEKTUBHMM, TAK 9K LLIASXOM MOAMADIKALLIM
OYAO 3HAYHO 3MEHLLEHO EKCMAYATALIMHI BUTPATHU HO BUKOPMCTAHHS
CUCTEMM B MOPIBHAHHI 3 I AHOAOTAMM.



BUCHOBKMU

B pe3yAbTaTi MPOEKTYBAHHA CUCTEMMU 3OXMCTY AQHMX
OYAO BUPILLIEHO TAKI OCHOBHI MPOBAEMM:

- 30XMCT IHGOOPMALLT BIA HECAHKLLIOHOBAOHOTO AOCTYMY AO
HEl QOOHEHTIB, 3ALIKAOBAEHMX Y NEPEAQY HEMPABAMBMX
AQHUX;

- 300e3rneyYeHHs HeODXIAHOTO PIBHY AOCTOBIPHOCTI
IHODOPMALLI NPKW NEPEAQY AO LLEHTPY 300pPY AQHMX;
- 30XMCT OOACAHQOHHS, MOro 30BHILLHIX TO BHYTPILLHIX

YACTMH, BIA HEFTOTMBHOTO BMAMBY OOOHEHTIB.

AMMAOMHMI MPOEKT BUMKOHOHO B TMOBHIM BIAMOBIAHOCTI 3

TEXHIYHMM 3QBAOHHAM.




AJKYytO 30 yBary!



