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1. INIEPEYEHb IIJIAHUPYEMbBIX  PE3YJIbTATOB OBYYEHUA 11O
JUCHUIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMUM PE3YJIbBTATAMMU
OCBOEHHA OBPA30OBATEJIBHOM ITPOT'PAMMBI

Buj 1eAATeJbHOCTH BBILYCKHHUKA

JucuunimHa OXBaThIBA€T KPYr BOIIPOCOB, OTHOCSIIMXCS K HAyYHO-HCCIIENOBATEIbCKOM M
IPOEKTHO-KOHCTPYKTOPCKOH ~ BUAaM  NPO(ECCHOHANIBHOM  JEATENbHOCTH  BBIIYCKHHUKA B
COOTBETCTBUH C KOMIIETCHIIMSIMUA U BHJIaMH JIEATEIbHOCTH, YKa3aHHBIMH B YU€OHOM IIJIaHE.

eab AMCHUIIHHBI

dopmupoBaHue y 0OydYaIOUIMXCS 3HAHUM O COBPEMEHHOH MH(POPMATHUKM KaK KOMILIEKCHOM
HaY4YHO-TEXHMUYECKON JUCLUIUIMHBI, Ul PELICHUs Hay4YHbIX M TEXHHYECKHX MpoOJIeM CO3JaHMs,
BHe/IpeHUS U 3()()EKTUBHOTO HCIIONB30BAaHUS KOMIBIOTEPHONH TEXHWKH M TEXHOJIOTHH B 001acTH
MH(POKOMMYHUKAIIMOHHBIX CUCTEM.

3agauu AUCHMIINHBI

N3yueHune CTPYyKTypsl M OOIIMX CBOMCTB MHPOpPMAaLUU M HH(GOPMALMOHHBIX HPOLECCOB,
OOLIMX NPUHLMKIIOB IOCTPOEHUS BBIYUCIUTEIBHBIX YCTPOMCTB, a TaKKE CUCTEM 0O0pabOTKH,
XpaHEeHUs U nepeaud HHPOpMaLuu.

Kon Coaep:xanue IlepeyeHb MJIAHMPYEMBIX Pe3yJIbLTATOB
KOMIIEeTeHI[HH KOMIIeTeHIH i 00y4eHHsI M0 JTUCIUHILINHE
1 2 3
OIIK-9 Cr1ocoOHOCTE 3HaThb:

HCIIOJIB30BATh HABBIKU - CynrHocTh U 3Ha4eHHE WH()OPMALINY.
paboTHI C KOMITBIOTEPOM, OCHOBHBIE TIPOIIECCHI, POUCXOISAIINE C
BJIaJIETh METOAAMU uHpOopMaIue.
MH(pOPMaIMOHHBIX - OCHOBHBIE TEPMHHBI, HCTIOIH3YEMbIE B
TEXHOJIOTHii, COOJIIOAaTh HayYHO-TEXHUYECKOH JINTEPATYPE 110
OCHOBHBIE TPeOOBaHUS uH(pOpMaTHKE.
MH(OPMALIMOHHON Ymersn:
0e30IMacHOCTH - crionp30BaTh OCHOBHBIE METOIBI

peoOpa3oBaHUS U XpaHEHUS HHPOPMAITHH.

- HaxonuTe AOCTOBEPHYIO M aKTYaIbHYIO
HayYHO-TEXHUYECKYIO WH(POPMAITHIO TI0
UHpOpMAaTHKE.

Baagers:

- OcHOBHBIMH TpeOOBaHUSMU UHPOPMAITMOHHOM
0€301acCHOCTH.

- JlocTaTouHbIM YpOBHEM MTOHUMAHHUS
MaTepuasa, U CIOCOOHOCTHIO CAMOCTOSITEIIEHO
BBICKa3aTh MBICITb HA HAYYHO-TEXHUYECKOM

SI3BIKE.

[K-2 CrocoOHOCTh POBOANTH | 3HATH:
BBIUUCIIUTEIIEHBIC - ba3oBoe ycTpoHCTBO IEpCOHATBHOTO
HKCIEPUMEHTHI C KomInbioTepa. OCHOBHBIE HH(OPMAIIMOHHbIE
WCTIOJIb30BaHUEM MIPOIIECCHI MTPOUCXO/IAIINE B TIEPCOHATBHOM
CTaHJIaPTHBIX KOMIIbIOTEpE.
IIPOIPAMMHBIX CPEJCTB C Ymers:
LEJIBIO TTOJTyYEeHUs - Mcnonp30BaTh nepcoOHaNbHbIN KOMIBIOTEDP JUIS
MaTeMaTHYECKUX MOJICIeH | CaMOCTOSITEIIbHON paboTHI.
MPOLIECCOB U OOBEKTOB Buaaners:
aBTOMATH3ALNH U - JlocTaTouHbIM YPOBHEM HCIIOJIb30BAHUS
YIIpaBJICHUS YHHUBEPCAJIbHBIX ITAKETOB IIPUKJIaIHBIX

KOMITbIOTEPHBIX MPOTpamM.




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

Juctunmuaa b1.B.7 MHdopmaTtuka OTHOCHMTCS K BapMaTUBHOW YacTH K OO0s3aTEIIbHBIM
JUCLUILINHAM.

JucuunnuHa wuHopmaruka Oa3upyercs Ha 3HAHUSAX, I[OJYYEHHBIX NPU H3YYEHUU
UH(POPMATUKHA OCHOBHOM 00111€00pa30BaTeIbHON MPOTrPAMMBI.

OcHOBBIBasICh Ha W3Y4YCHHH MEPEUUCICHHOM IUCHUIUIMHBI, UHPOpPMATHKA IPEICTABIISET
ocHOBY aiist u3ydeHust nuctuiuine: b1.b.12 Madopmanmonnsie Texnonoruu, 61.B.15 Ctpykrypsl u
anropuTMbl 00padoTku AaHHBIX, b1.b.13 BeruucnurensHbie MammHbl, cucTembl U cetd, b1.B.16
CucreMsl ynpapieHus: 6a3aMu TaHHBIX.

Takoe cucTeMHOe MEXIUCUUIUIMHAPDHOE M3y4YEHHE HANpaBlI€HO Ha JOCTH)KEHUE
tpedyemoro ®I'OC ypoBHS MOJATOTOBKH IO KBATU(PHUKAIIMK OaKaiaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIJIMHBI

3.1. Pacnpenesnenne od0beMa AMCUMILVIMHBI 110 oopMaM 00yUeHH s

Tpyooemkocmob OucyunIuHbl 6 Uacax
Kypcosasn
3 ® paboma Buo
S
S N . S (npoexkm), | npomedxncy
Dopma § § 3 S KOHmMpOb mounou
o0yuenusn S g S S § Has ammecma
Q -
§~ S & < |§ 2 § 3 § s paboma, yuu
ol S| s | 5| £ |55 E£§ | 35 | pedepam
SIS 3| 2| 518 &3 S S PIP
| O 8 | | 8 8§ KB O ]

1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 (108 | 51 | 17 | 34 - S7 - 3auer
3aounasi 1 - | 108 | 17 8 9 - 87 - 3ager
3aounas 1 - 108 | 8 4 4 - 60 - 3auer
(yckopeHHoOe
o0OyueHue)

Ouno-3a04Has - - - - - - - - - -




3.2. PacnpenesieHue 00beMa TMCUMILUIMHBI 10 BUIAM Y4eOHBIX 3aHATHI H TPYI0EMKOCTH
6 m.u. ¢ Pacnpeoenenue
UHMEPAKMUG | po cemecmpam, yac
Tpyoo- | noii, akmug-
Buo yueonvix sanamuii emMKocmo | HOWl, UHHO8A-
(uac.) UUUOHHOUL 1
opmax,
(uac.)
1 2 3 4
|. KontrakTHas padora o0y4aomuxcsi ¢
npenoaasartejeM (Bcero) ol 27 51
Texaan (JIx) 17 17 17
Jlaboparopusie pacotsl (JIP) 34 10 34
WnauBuyansHble (TPYNIOBBIE) KOHCYIbTALIUN + +
I1.CamocTosITe]IbHAS padoTa 00yYAKIINXCS
57 - 57
(CP)
[ToxroroBka K J1abopaTopHBEIM paboTam 25 - 25
[ToAroToBKa K 3a4€by B TCUCHUE CEMECTPA 32 - 32
I11. ITpomeskyTOUHAsI aTTECTAIUS 3a4ET + - +
OO0miast Tpy10eMKOCTb AUCIUITINHEI . ...... Yac. 108 - 108
3a4. e, 3 - 3

4. COAEP) KAHUE JUCIIUIIJINHBI

4.1. PacnipeesieHue pa3iesioB JMCUMILUIMHBI 10 BUAAM YUeOHBIX 3aHATHI
- 1J151 O9HO# (pOPMBI 00yUCHHS:

Buowl yueonwvix 3anamuil, 6xniouan
Iy camocmoamenvHyio paoony
o
B odyuarowuxca u mpyooemKocmey;
pas- Haumenosanue Tpyooem- (uac.)
oena u pasoena u Kocmbp, yueoHvle 3auamus camocmon
memol mema oucyunIuHbL (uac.) menvnas
[ aabopamopHbvle paboma
" pabomul obyuaro-
wuxcs
1 2 3 4 5 6
1. Nupopmanusi, HHPOPMaLHOHHBIE 10 2 ) 8
NPoLecChl M CHCTEMBbI
1.1. ITonsiTre HGOpMaIHH. 3,5 0,5 - 3
1.2. WNudopmanmoHHbIe 11 bl U
(hopMaITMoHHEIE MTPOIIECC 35 05 ) 3
CUCTEMBI
1.3. WNudopmatimonHbie pecypesl u 3 1 ) 2
TEXHOJIOTHH
2. HNndopmannoHHbIie pecypchl U 10 2 ) 8
TeXHOJIOTHH
2.1. YpoBHU TIpobIeM mepenadn
p p pen 2,5 0,5 - 2
MHQOpMaIH
2.2. Meps! nHPOpPMAIH CHHTAKCHYECKOTO,
CEMaHTHYECKOT0 U IParMaTu4ecKoro 2,5 0,5 - 2
YpOBHEH




2.3. KauecTtBo nndopmarmu 2,5 0,5 - 2
2.4. Bunbl 1 hopMbI IpeIcTaBICHUS
uHbOpMaIi B UH(OPMAITHOHHBIX 2,5 0,5 - 2
cucTeMax
3. IIpeacraBienue uHpopmanuu B 22 9 12 8
U(POBBIX ABTOMATAX
3.1. | Heno3unuoHHbIe U TIO3UIOHHBIC 7 1 4 2
CHCTEMBI CUUCIICHHS
3.2. JIBonuHas, BocbMepHUYHas U
HIECTHAAATEPUYHAS CHCTEMBI 75 0,5 4 3
CUHCIICHUS
3.3. [Ipencrarnenue YnuciIOBOM,
CHUMBOJIbHOM U IpaduuecKoit 75 0,5 4 3
nH()OpMAaITH B MG POBEIX aBTOMAaTaX
4, Jlornyeckue oCHOBBI OCTPOEHUSI 2 3 12 9
uH(poBbIX ABTOMATOB
4.1. OCHOBHBIE 3aKOHBI U ITOCTYJIATHI 6.5 1 3 25
anreOphI JTOTHKU
4.2. [MpencraBnenue GyHKIMN anreOpsl 6 1 3 2
JIOTHKH
4.3. Jlormaeckwnii cuHTE3
MEPEeKII0YaTeNNFHBIX U 6 0,5 3 2,5
BBIYMCITUTEIBHBIX CXEM
4.4, OCHOBBI 2JIEMEHTHOH 0a3bl HHUPPOBHIX 5.5 05 3 2
ABTOMATOB
5. KomnsioTepuas 00pab6oTka 21 3 10 8
HHGopManuu
5.1. OcobeHHocTH KOMIIbIOTEPHOM
5 1 2 2
00paboTKu nHpOpMaUN
5.2. [oxoneHust AIIEKTPOHHBIX 6 1 3 2
BBIYUCIUTEIBHBIX MAIIHH
5.3. Knaccudukarus KOMITBIOTEPHBIX
4,5 0,5 2 2
CpeJICTB 00pabOoTKK WHpOPMAITHH
5.4. Knaccuduxarms MPOrPaMMHOTO 5.5 05 3 2
o0ecrnevyeHus
6. ApXHTeKTypa MUKPONPOIECCOPHBIX
9 11 3 - 8
ycrporicte 1 9BM
6.1. [IpeobpazoBanue aHAJIOTOBOM
2 0,5 - 1,5
uHpopmaiu B 1udpoByo Gopmy
6.2. OyHKIMOHAIBHAS W CTPYKTypHas
OpraHu3aLus MPOLIECCOPHBIX 2 0,5 - 15
YCTpOHCTB 00paboTKN MHGOPMAITHH
6.3. O6mmas ctpykrypa OBM. 2 0,5 - 1,5
6.4. CucremMbl MapajiebHOW 00pabOTKH 2 05 ) 15
JIAHHBIX.
6.5. IIponeccopst u MIPOLIECCOPHBIE 15 05 ) 1
3JIEMEHTHI BBIYUCIUTEIbHBIX CUCTEM. ' '
6.6. KﬂaCC\I:I(i)I/IKaI_II/IH 3aIIOMUHAIOIIAX 15 0.5 ) 1
YCTPOMCTB
7. Ilepenaya ungopmanuu u 10 2 ) 8
KOMIbIOTEPHBIE CETH
7.1. OO01mas cxema CUCTeM Tepeaadu 25 0.5 ) 2
MHQOpMaIH
7.2. Buas! 1 Mozenu CUrHajIoOB 25 0,5 - 2
7.3. | Kananel nepeiaun JaHHBIX U HX 25 05 ) 2

XAPAKTCPUCTUKN




7.4. Kontpo:s u 3amura uadopmanuu B 25 05 ) 2
HHGOKOMMYHHUKAI[THOHHBIX CHCTEMaX. ' '
HUTOIro 108 17 34 57
- 17151 32049HOI (pOPpMBI 00yUeHHS:
Buowl yueonwvix 3anamuil, 6xouan
Y CamMocmoamenvbHyo paoomy
(/]
B odyuarowuxca u mpyooemKocmey;
pas- Haumenosanue Tpyooem- (uac.)
dena u pasoena u Kocitb, yueOHbIe 3aHAMUA camocmosn
memol mema OuCUUNIUHbL (uac.) menvnas
eKunn Jlabopamopnwie | paboma
" pabombt obyuaio-
wuxcsa
1 2 3 4 5 6
1. Nudpopmanusi, uHGOpMALKOHHBIEC 13 1 ) 12
npouecchl M CHCTEMBI
1.1. Toustue nndopmaryu. 4,33 0,33 - 4
1.2. HNudopmamoHHble poreccs U 4,33 0,33 ) 4
CHUCTEMBI
1.3. HNudopmarimoHHbIe pecypehl 1 5,34 0,34 ) 4
TEXHOJIOTHH
2. NHudpopMmanoHHbIe pecypehl U 14 1 _ 13
TeXHOJIOTHH
2.1. YpoBHU TIpoOIEM mepenadn 3,25 0,25 ) 3
nHpOpMaITUN
2.2. Meps! nHpOpMAIK CHHTAKCHYECKOTO,
CEMaHTHYECKOTO U TIParMaTuIecKoro 3,25 0,25 - 3
YPOBHEM
2.3. KauecTBo nundopmariyu 3,25 0,25 - 3
24. Bugpt u hopmbl ipencTaBieHus
nH(pOpMaIH B UHHOPMAITMOHHBIX 4,25 0,25 - 4
crcTeMax
3. Ipencrabiaenue undopmanuu B
16 1 3 12
nH¢poBbIX ABTOMATAX
3.1. | Hemo3uumoHHbIE ¥ TO3UIIOHHBIE 5,33 0.33 1 4
CHCTEMBI CUUCIICHUS
3.2. JBomuHas, BOCEMEepUYHAas U
IIECTHAAIATEPUYHAS CHCTEMBI 5,33 0,33 1 4
CUHCIICHUS
3.3. IIpencraBieHue YucIOBOMH,
CHUMBOJIbHOM U TpadhuvecKoi 5,34 0,34 1 4
uHQOpMaIK B IM(PPOBBIX aBTOMATaX
4, Jlornyeckue 0CHOBBI OCTPOEHHUSI 17 1 3 13
M (pPOBHIX ABTOMATOB
4.1. OcCHOBHBIE 3aKOHBI U TTOCTYJIATHI 4.25 0,25 1 3
anreOpsl JTOTHKH
4.2. [IpencraBnenne GpyHKIMA anreOpsl 5,25 0,25 1 4
JIOTHKH
4.3. Jlormgeckuii cuHTE3
MEPEKIIIOYaTSIIbHBIX U 4,25 0,25 1 3
BBIYMCIIUTEIBHBIX CXEM
4.4, OCHOBBI 27IeMEHTHOH 0a3bl HUPPOBBIX 3,25 0,25 ) 3
aBTOMAaTOB
5. KomnbrorepHas 00paboTKa 18 2 3 13




HHpopManun
5.1. Ocobennoctr KOMITHIOTEPHOH
6 1 1 4
00paboTKN HHGOPMAITHH
5.2. Ioxonenus 3JIEKTPOHHBIX 5 1 1 3
BBIYHCIIUTEIIBHBIX MAIIHMH
5.3. Kiaccudukanms KOMITBIOTEPHBIX
4,5 0,5 1 3
cpencTB 00pabOTKH HHGOPMAITHH
5.4. Knaccudukanms MIPOrpaMMHOI0 35 05 ) 3
o0ecrieyeHust
6. APpPXUTEKTYpa MHKPONPOLECCOPHBIX
. 13 1 - 12
yerpoiicte 1 9BM
6.1. [IpeoOpazoBanue aHAJIOTOBOM 2,25 0,25 ) 2
nHpopmaimu B 1dpoByo hopmy
6.2. | OyHknuoHANBHAs W CTPYKTypHas
OpTraHMU3aIus MIPOIIECCOPHBIX 2,25 0,25 - 2
yCcTpoiicTB 00paboTKU HH(pOpPMALTUN
6.3. O6mas ctpykrypa OBM. 2,25 0,25 - 2
6.4. Cucrempl mapauiensHOW 00pabOTKH 2,25 0,25 ) 2
JIAHHBIX.
6.5. Iporneccopsl u MIPOIIECCOPHBIC 5 i ) 2
HIIEMEHTHI BBIYHCIUTEIBEHBIX CHCTEM.
6.6. Knaccuduxarms 3aIIOMHUHAIOTIIAX 5 i ) 2
YCTPOMCTB
7. Ilepenaya ungopmauuu u 13 1 _ 12
KOMIIBIOTEPHBbIE CeTH
7.1. OO0mmas cxeMa CucTeM Iepeaadn 25 0,25 ) 2
uHQOpMaIH
7.2. Buabl ¥ MOJEIN CUTHAIOB 25 0,25 - 2
7.3. Kanaine! nepenaun JaHHBIX U UX 25 0,25 ) 2
XapaKTEePUCTUKH
7.4. KonTtpomns u 3amura napOpManum B
2,5 0,25 - 1
WHQOKOMMYHHKAIIMOHHBIX CHCTEMaX.
HUTOI'O 104 8 9 87
Buowl yueonwvix 3anamuil, 6xniouan
Mo camocmoamenvhyio paoony
- odyuarowuxca u mpyooemKocmey;
pasz- Haumenoeanue Tpyooem- (uac.)
dena u pazoena u KocHtb, YyueoHbvle 3aHamu camocmos
memol mema OUCUUNIUHBL (uac.) menvHas
o Jlabopamopnvle paboma
“ pabomul o0yuaio-
wuxcs
1 2 3 4 5 6
1. Hndopmanus, uHOpMaNUOHHBIE 11 1 ) 10
MPOILECCHl M CHCTEMBI
1.1. | IlousaTue unpopmanyu. 3,33 0,33 - 3
1.2 WndopmannonHbie npoLecchl u 3,33 0,33 ) 3
CUCTEMBI
1.3. WudopmarimonHbie pecypesl u 4,34 0,34 ) 4
TEXHOJIOTHH
2. HNndopmannoHHbIie pecypehl U 11 1 ) 10
TeXHOJIOTHH
2.1. YpoBHU 1po0JIeM Mepeaadn 2.75 0,25 ) 25
MHQOpMaIIH
2.2. Mepsl HHPOpPMAIIH CHHTAKCHYECKOTO, 2,75 0,25 - 2,5




CEMaHTHUYECKOTO U MParMaTHIeCKOro
YpOBHEU

2.3. KauecTBo nnbopmariuu 2,75 0,25 - 2,5
24, Bunsl 1 hopmbl pencTaBieHus
nHQOpMaUK B UHPOPMAIIMOHHBIX 2,75 0,25 - 2,5
cucTeMax
3. IIpencraBienue ungopmanuu B 12 1 1 10
1 (poOBLIX aBTOMATAX
3.1. | Heno3unuoHHbIe U TO3UIOHHEIE 3,66 0,33 0,33 3
CHCTEMBI CUHCIICHUS
3.2. JIBonuHas1, BOCbMEpUYHAs U
HIeCTHaAIaTepUYHAsT CHCTEMBI 3,66 0,33 0,33 3
CUHUCIICHUS
3.3. [IpencrasieHue YKUCIOBOM,
CHUMBOJILHOM U TpahuvecKoi 4,38 0,34 0,34 4
uHQOpMaIuK B IIM(POBBIX aBTOMATaX
4. Jloruueckune 0CHOBBI OCTPOEHMSI 12 1 1 10
1U(PPOBBLIX ABTOMATOB
41. OCHOBHBIE 3aKOHBI 1 [TOCTYJIAThI 3,08 0,25 0,33 25
anreOpbl JTOTHKU
4.2. [IpencraBnenne GpyHKIHUNA anreOpsI 3,08 0,25 0,33 25
JIOTUKA
4.3. Jlormueckuii cuHTE3
MEPEKIIIOYATSIILHBIX U 3,09 0,25 0,34 2,5
BBIYHCIIUTEIBHBIX CXEM
4.4. OcHOBBI 25IeMEeHTHO# 0a3bl TH(POBHIX 275 0,25 ) 25
ABTOMATOB
5. KoMmnbroTepHas o0padoTka 12 i 5 10
uHGopManuu
5.1. OcobenHoctu KOMIIBIOTEPHOM
3,5 - 1 2,5
00paboTKu HHbOpMALIUU
5.2. Ioxonenust 3JIEKTPOHHBIX 3 i 05 25
BBIYHCIIUTEIBHBIX MAIIHH
5.3. Knaccuduxarms KOMIIBIOTEPHBIX
3 - 0,5 2,5
CpeacTB 00paboTKH HHPOPMAIIUH
54. Knaccudukarus MPOTrPaMMHOTO
2,5 - - 2,5
obecrieueHus
6. APXUTEKTYpa MHKPONIPOLIECCOPHBIX
9 5 - - 5
yerpoiicts 1 9BM
6.1. | [IpeobGpazoBanue aHaJIOTOBOM
1 - - 1
uHpopmaiu B udpposyo hopmy
6.2. OyHKIMOHAIBHA U CTPYKTypHas
Opra"u3aius MPOIIECCOPHBIX 1 - - 1
ycTpoiicTB 00paboTKu nHpOpMAUN
6.3. O6mas ctpykrypa 9BM. 1 - - 1
6.4. CucteMbl mnapamienbHOH 00paboTKH 1 i ) 1
JIAHHBIX.
6.5. IIponeccopst u MIPOLIECCOPHBIE 05 i ) 05
3JIEMEHTHI BEIYMCIUTEIBHBIX CUCTEM. ' '
6.6. Knaccudukarus 3aIIOMHUHAOIINX 05 i ) 05
YCTPOMCTB ' '
7. Ilepenaua unopmanum n 5 i ) 5
KOMIIbIOTEPHBIE CeTH
7.1 OO6mras cxeMa CUCTEM Tiepeiadn 2 i ) 2
uHGOpMaIUH
7.2. Buasl 1 Mmoaeny curHajgoB 1 - - 1




7.3.

Kanansr nepeaavu JaHHbIX U UX

XapaKTePUCTUKH . .
7.4, Kontpoins u 3amura nHGOpMAIHH B 1 1

WH(POKOMMYHHUKAITHOHHBIX CHCTEMaX.

HUTOro 68 60
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4.2. Conep:xxaHue TUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 pa3jejiaM U TeMaM

PA3JEJ 1:
NHOOPMALIUA, THOOPMAIIMOHHBIE ITPOIECCHI U CUCTEMBbI

1.1. Mousitne nugopmanuu.

Kax HayuHas kareropus «MH(GOpPMAaLUI» COCTABISIET MPEIMET M3YYCHHUS UL CaMbIX PA3JIMYHBIX AMCLMIUIMH: MH)OPMATHKH,
kubepHeTrky, Gunocodun, GpuU3NKM, OUONOTHUH, TEOPHHU CBsI3M U T. A. HecMOTps Ha 3TO, CTPOTrOro HAy4YHOTO OMPEAENICHHS, YTO XKe
Takoe NH(OPMAIHs, 10 HACTOSIIETO BpEMEHH! He CYIECTBYeT,

Bot HexoTopble 13 HUX:
coo0IIeHne, OCBEIOMIICHHE O TTOJIOKEHUH JIeJl, CBEICHNUS 0 YeM-JIN00, IiepejaBaeMble MOJIEIIH;
yYMeHBIIaeMasi, CHUMaeMasi HEOIIpeIeNICHHOCTh B pe3yJIbTaTe MOJIyIeH s COOOIIEeHHH;
nepenayda, oTpakeHHe pazHoo0pa3us B JIOOBIX MPOIIeccax U 00bEKTax, OTPaKEHHOE pa3HOoOOpasue;

TOBAp, ABJISIOIIUICT 00BEKTOM KYTUTH-MPOJaXH 3HAHUHN JUIS JOCTKEHHUS OTPEIeIEeHHBIX IIenei;

JaHHbIE KaK pe3yabTaT OPraHU3alH CUMBOJIOB B COOTBETCTBUH C YCTAHOBIECHHBIMH MPaBUIAMHU;

HPOJYKT B3aMMOZIEHCTBHSA JAaHHBIX M aIeKBATHBIX UM METO/IOB;

CBEICHUS O JINLAX, IPeMeTax, (akTax, COOBITHSX, SIBICHIAX U MPOLeccax HE3aBUCHMO OT (JOPMBI MX IPEICTaBICHUS.

TepBoHavyanbHO cMbIC cioBa «uH(OpManus» (oT jar. Informatio — pasbscHeHHe, H3JI0KEHHE) TPAKTOBAICS KaK HEYTO
HPHCYIEe TOJIBKO YEIOBEUYECKOMY CO3HAHMIO M OOIICHHIO: «3HAHMS, CBEJCHMS, COOOIICHMS, M3BECTHs, HepelaBacMble JIOIbMU
YCTHBIM, NTUCBMEHHBIM WM JAPYrUM criocobom». Tak, ¢ MO3WIMi MaTepHaIMCTHYECKOH TEOpHH MO3HAaHHS OJHMM M3 BCEOOIIMX
CBOIMCTB Marepuu (Hapsily C JABW)KCHHEM, Pa3BUTHEM, INPOCTPAHCTBOM, BPEMEHEM M Jp.) ObUIO NPH3HAHO OTpa)KEHHE, 3aK-
JFOYaromieecs B CIOCOOHOCTH aIeKBaTHO OTOOpakaTh OHIM pealbHBIM 00BEKTOM APYTHE peajbHbIe 00BEKTH, a caM (aKT OTPaKEHUS
COCTOSIHHH OAHOTO OOBEKTa B COCTOSIHUAX OPYroro (WM TMPOCTO OJHOTO OOBEKTa B JAPYrOM) W O3HA4yaeT NMPUCYTCTBHE B HEM
nHpopmarmu 00 oTpakacMoM 00BEKTE.

Tax, Kycox KameHHO20 yeiis Hecem 6 cebe «OmpadXdceHuey coOblmutl, NPoU3oUeouUx 8 OdieKue epemMend, m. e. 0o1adaem ceoucmeom
uHgopmamuerocmu. [enogoe NUcbMo ¢ NpeONoNHCeHUAMU COMPYOHUUECMBA UHPOPMAMUEHO, NOCMONLKY-NOCKOIbKY Ompasicaen
cepbesHble HaMepeHUs ONpeoeneHHo20 yupexcoenus um eedomcmea. Komanoa npucmynume K KOHKpemHviM Oelcmeuam (3anycKy
paxembl, OmMNpaAsKe 2py3d, NPOUEOOCMEY GbIYUCIEHUTE U M. N.) COOEPACUM UHPOPMAYUIO O NOO20MOELEHHOCHIU COOMBEMCMEYIOUUX
CyHch u c60e8peMenHOCU NPEONPUHUMAEMBIX UA208.

Wudopmarust He ABIsIETCS HH MaTepHel, HU SHeprueil. B oTnuume oT HUX OHa MOKET BO3HHMKATh M HMCYe3aTb. B yKa3aHHBIX
npUMepax HHPOpPMAIH B KyCKe KaMEHHOTO YIJISl MM IeJIOBOTO MHChMa MOXKET HCUYE3HYTh, €CIIH HCUE3HET €€ HOCHTEIb, HallpuMep
CTOpHT.

Oco0eHHOCTh HH(POPMAIIUH 3aKITI0YAETCS B TOM, YTO MPOSIBISIETCS OHA TOJIBKO MPH B3aMMOJICHCTBIH OOBEKTOB, IPHUEM OOMEH
nH(pOpMaIrel MOXKET COBEpIIATLCSI HE BOOOIIE MEK/TY JTIOOBIMU 00BEKTaMH, a TOIBKO MEXIy TEMH U3 HHX, KOTOPbIE MPECTaBISIOT
c000ii OpraHN30BaHHYIO CTPYKTYPY (CHCTEMY).

Tak, ungopmayus, 3aKN0YeHHAs. 8 KYCKe KAMEHHO20 Yeis NPOSSUMCS Iulb NPU 83aUMOOEUCMBUY C Yel08eKOM, d pacmeHue,
nonyyas un@opmayuio o ceeme, OHeM PACKPbIBAEn C60U TeNeCHKU, A HOUbIO 3aKPbleaem UX.

Tonstne «wHpOpPMaNUs» OOBMMHO MPEAINONaraeT HAIMYHE JBYX OOBEKTOB — «HMCTOYHHKA» WHPOPMALNH U «IIPUEMHHKA)
(moTpeduters, anpecara) HHPOPMAITIH

Wupopmarys nepenaercs OT UCTOYHHKA K MPUEMHHUKY B MaTepHaIbHO-IHEPreTHYECKOH GopMe B BHAE CHUTHAIOB (HAmlpHMep,
JNEKTPUYECKHX, CBETOBBIX, 3BYKOBBIX H T. JI.), PACHPOCTPAHSIIOLINXCS B ONPE/ICNICHHON cpejie.

Cuznan, (ot nart. Signum — 3HaK) — Qu3nYecKuii mpouecc (ABJIeHHE), HecyUMii cooduieHne (MHGOPMANKIO) O COOLITHH WIH
COCTOSIHMH 00beKTa HA0II0JeHUs .

Hngpopmavua — cnemdryeckuii arpudyT peabHOT0 MUPA, IIPEACTABJISIIOILMIA c000ii ero 00LeKTHBHOE 0TPaKEeHHe B BIE
COBOKYITHOCTH CHTHAJIOB H NPOSIBJISTIOLLMIACS PH B3aHMO/IECTBHM € «IIPUEMHHKONM» HHOPMALMH, IO3BOJISIIOLIMM BbIIEIATH,
PErHCTPHPOBATH 3TH CUTHAJIbI 3 OKPY;KAIOILIEro MHPA U 110 TOMY HJIH HHOMY KPHTEPHIO X HIeHTH()HIMPOBATD.

U3 3T0T0 ONMpeeseHus CIeayeT, 4To:

m  uHbopMaIysa 0ObEKTHBHA, TAK KaK 3TO CBOMCTBO MaTEPHH — OTPAKEHHE;

m  uHbOpMANUs NPOSBISETCS B BU/E CUTHAJIOB U JIUIIb IPU B3aUMOJICHCTBUH OOBEKTOB;

u OJIHA U Ta XK€ I/IH(bOpMaLlHﬂ Pa3INIHBIMU MTOJIYYATEIIIMU MOXKET 6]>ITI) HUHTEPIPETUPOBAHA I10-PA3HOMY, B 3aBUCUMOCTH OT

«HACTPOUKM» «IIPUEMHHKAY.

WHpopmanus nmeeT onpeneneHHble GYHKIUH U dTanbl oOpamieHus B o0mecTse. OCHOBHBIMHU U3 HUX SIBIISIFOTCSL:

E TNO3HaBaTeNbHasl, LeJb KOTOPOil — ToydeHHe HOBOH MH(popmaunu. OyHKIMS peaan3yercss B OCHOBHOM dYepe3 TaKue
aTansl NobpatieHns HHHOPMALHH, KaK:

— ee cUHTE3 (MIPOU3BOJCTBO),

— NpeACTaBICHHE,

— XpaHeHHe (Iepeada BO BpEMEHH),
— Bocmpustue (motpedieHue);

B KOMMYHUKATHBHasi — GbyHKIWMA 0OILIEHHS JIIOJIEH, peanuzyemas
Yyepe3 Takue 3Tarbl 00parieHnst HHPOpMaIiH, Kak:

— nmnepenava (B MpOCTPaHCTBE),
—  pacmpe/ierneHue;

E ympaBJeHYecKasi, [IeJb KOTopoil — (opMUpOBaHUE [eecO0OPa3HOTO ITOBEACHUS YIPAaBISIEMOH CHCTEMBI, MOTyJaloIei
napopManmio. JTa GyHKIHS HHGOPMAIMU HEPa3pPHIBHO CBsA3aHA C MO3HABATENHHON M KOMMYHUKAaTHBHON U pealn3yeTcs: 4epe3 Bce
OCHOBHBIE JTaIlbl 00paleHus, BKIo4asi 00padoTKy.
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1.2. UndopManmoHHbIE MPOLECCHI H CHCTEMBbI

B o0meM ciygae poib HHPOpPMAUKM MOXKET OrpaHUYMBATHCSA SMOLMOHAIBHBIM BO3JCHCTBHEM Ha 4eNOBEKa, OJHAKO Hamboee
YacTO OHa MCIOJB3YeTCsd M BBHIPAOOTKH YNPABIAIOIIMX BO3IACHCTBHH B aBTOMAaTHYECKUX (YHCTO TEXHHYECKHX) H
ABTOMATU3UPOBAHHBIX (YEJIOBEKO-MAIIMHHBIX) cucTeMax [8]. B momoOHBIX cucTeMax MOXHO BBIICIHUTH OTICIbHbIC 3Tambl ((a3bl)
oOpameHust HHGOPMaINH, KaX bl U3 KOTOPBIX XapaKTePU3yeTCsl ONpeeIeHHBIMU ACHCTBUAMH.

IocenoBaTenbLHOCTH AeiicTBUI, BLINOTHSIEMBIX ¢ MH(pOpMAaIMeii, HA3LIBAIOT UHPOPMAYUOHHBIM HPOUECCOM.

Cucremsl, peammsyionye HHGOPMAIMOHHBIE MPOLECCHI, HA3BIBAIOT UHGOPMAYUOHHBIMU CUCIEMAMU.

OcHOBHBIMH 3TanaMu ((azamu) obpameHnst ”HGOpPMAIMK B CHCTEMaXx SBISTIOTCS:
c6op (BocmpusATHe) HHPOPMALIUH;

MOATOTOBKA (Tpeobpa3oBanue) nHGOpMaIHy;
nepenada HHGOpMaLUH;

00paboTka (mpeobpa3oBaHue) HHPOPMAIHIH;
XpaHeHne NH(OpPMaIHH;

oToOpakeHue (BOCIPOU3BeIeHIE) HHPOPMAIHH.

MoTpebutens

ObwexT
wHpOopMaunm

(npouecc)

! I

Cbop Oto6paxeHue

(socnpusaiTue) {(BOCNpOU3EE-
nexHuve)
wHdopmaumnn
!
MogroToBka
X - Nepe-
{npeobpasosanune) s Nepenaya |—» “Egﬁadz_ﬁ“ - ?_;f — n‘:p;
uHbOpMaLMK PM

Puc. 1.1. Dransl obpamienus nHGOpManuy B THPOKOMMYHHKAIIHOHHBIX CHCTEMax

Ha amane socnpusmus vHGOpMaIMU OCYIIECTBIISCTCS LieJIEHANPaBICHHOS M3BJICYEHHE M aHAIM3 HH(POPMAIUH O KaKOM-JIHO0
o0BekTe (mpo1iecce), B pe3yabpTare 4ero (opMupyercsi 00pa3 00bEKTa, IIPOBOJISTCS €ro OTIO3HAHUE U OIICHKA.

Ha omane noocomoexu wHOpMAIM OCYIIECTBIAETCS €€ IEepBHYHOE IpeoOpa3oBaHme. B pesymprare BoCHpHATHS H
MOJTOTOBKH MOJyJaeTcs CUTHAJ B (opMe, yAOOHOH! I niepeiadu, XpaHeHUs Wi 00paboTKH.

Ha smane nepeoauu nadopmarys mepeckiraeTcst U3 OTHOTO MECTa B IPYToe.

Ha osmanax obpabomxu ungopmayuu BBIABISAIOTCA €€ O0LIME M CYIISCTBEHHbIC B3aMMO3aBUCHMOCTH, IPEJICTaBISAIONINE
UHTEPEC U1 CUCTEMBI.

B oOmem ciy4ae nox ob6pabomxoii unghopmayuu OHUMACTCS M000€ ee mpeodpa3oBaHKe, IPOBOJMMOE MO 3aKOHAM JIOTHKH,
MaTeMaTHKH, a TaKkKe He(hOPMaIIbHBIM MTPaBHIIaM.

Ha smane xpanenus nadopMannio 3amucHBaOT B 3aIIOMIHAIOIIEE YCTPOHCTBO JUIS ITOCIEAYIOIMIET0 UCIONb30BaHHSI.

Oman omobpasicenusn ungopmayuu NOIKEH TPEIIECTBOBATH ITAallaM, CBI3aHHBIM C yJacTHeM denoBeka. Llens sToro stama —
MPEeIOCTaBUTh YETIOBEKY HYXKHYIO €My HH(OPMAIHIO C TOMOIIBIO YCTPOHCTB, CIIOCOOHBIX BO3/ICHCTBOBATH Ha €TO OPTaHBI TyBCTB.

BonbmHCTBO aBTOMAaTH3MPOBAaHHBIX HH(OPMAIMOHHBIX CHCTEM SBIISIOTCS JOKAJBHBIMH CHCTEMaMH N (QYHKIHOHHPYIOT Ha
YPOBHE MNpeanpusATUdl U yupexaeHuid. B HacTosmiee BpeMs NPOUCXOAUT MHTEHCHUBHBIM NpPOLIECC MHTErpalliM TaKUX CHUCTEM B
KOPIOPaTUBHBIC CUCTEMBI U 1aJIEC — B PETUOHAJIBHBIC U rino0aibHbBIE CHCTEMBL.

Vrpasnenue ¥ MHGOPMALUS CIY)KaT OCHOBHBIMH TOHSATHSAMHM KHOCPHETHKH — HayKu 00 OOLIMX NMPHUHIMIAX YHpaBJICHUS B
Pas3IMYHbIX CUCTEMAX: TCXHUYCCKUX, 61/IOJ'IOFI/I‘leCKI/IX, COIMAJIBHBIX U AP.

Ynpaenenue — QyHKuusi OPraHM30BAHHBIX CHCTEM PA3JIMYHOI NPHPOAbI (TEXHHYECKHX, OMOIOTMYECKHX WIH COLMAIBHBIX),
HANPAaBJICHHAS] HA PeATH3AIMIO HX 1ieJIeBbIX YCTAHOBOK U NMOJVIesKaHue BHYTPeHHe MPHCYINeif KM CTPYKTYPBI.

Kubepnemurxa — nayka, u3yqyaioniasi ¢ eMHbIX MO3ULMIA CBSI3b M yNpaBJieHHe (CaMOynpaBjieHHe) B OPraHM30BaHHBIX CHCTeMax
mo0oii pusnyecKkoi Npupoabl.

1.3. Undopmanmonnbie pecypebl U TeXHOJIOTHH

OCOOCHHOCTBIO COBPEMEHHOTO JTama pa3BUTHs OOLIECTBa SBISIETCS MEPEeXoA OT HMHAYCTPUAJIbHOTO o0O0IiecTBa K
nHpopMannonHomy. [Ipouecc, obecnednBaronyii 3TOT NePeXo/l, Ha3bIBalOT HH(POPMATH3ALNCH.

HUngopmamuzayun oéugecmea — OPraHU30BAHHBIN CONHATBLHO-DKOHOMHYECKHII M HAYYHO-TeXHHYECKHUil mpouecc
€O3/1aHHs ONTHMAJIBHBIX YCJI0BHIi /11 yA0BJIeTBOPEHUsI HH(OPMALMOHHBIX NOTPeGHOCTel 1 peaTH3aluy NPaB rPakAaH.

Hewnz6exnocTs nH(bOpMaTH3anuy 00yCIOBICHA PE3KUM BO3pAacTaHUEM POJIH M 3HAYCHUS HH(OPMaLIUH.

Ungopmayuonnvie pecypcvl — 0TAeNbHBbIC JOKYMEHTbI H OTJAeJIbHbIE MACCHBbI JOKYMEHTOB, JOKYMEHTbI H MaCCHBBI
JOKYMEHTOB B MH(OpPMaIMOHHBLIX cHcTeMax (OmOJmoTexkax, apxuBax, ¢oHIaX, 0aHKaX JaHHBIX, APYTHX MHGOPMANHOHHBIX
cHCTEMAaXx).
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Hugpopmayuonnan cucmema — OPraHN3ALMOHHO YNOPS/IOYEHHAS] COBOKYNHOCTH JOKYMEHTOB, WH()OPMAIMOHHBIX
TEXHOJIOTHI, B TOM 4YHCJIe C MCIHOJb30BAHHEM CPEICTB BBIYMCIHTEIBLHOH TEXHHKH M CBS3H, PeaJH3YIOIIUX
HH(POPMALIMOHHBIE NPOLECCHI.

OCHOBHOI 0COOCHHOCTBIO HMH(OPMALMOHHBIX PECYPCOB SABISAETCS TO, YTO B OTIMYME OT JPYTMX BHAOB DPECYpPCOB
(MaTepuanbHBIX, NPUPOIHBIX W Ip.) OHH NPAKTUYECKH HEHUCUEPIIAeMbl; 110 Mepe pa3BUTHA 0OLIecTBA M pocTa MOTPEOICHUS
UHGbOPMALIMH UX 3aIackl He yObIBAIOT, a PacTyT.

Oma cheyuguka uHGOPMAYUOHHBIX PeCyPcO8 XOPOUO UANIOCMPUPYEMCs CIeOyIOWUM 8bicKasbleanuem: «Eciu y eac ecmv no
010K U b1 0OMeHsiemech UMU, V 8acC Onsimb 6yoen no s16J10Ky, HO eClu Y 8ac eCmb o udee U 6bl 0OMEHIemeCh UMU, MO Y KAX 020
ux 6ydem no 0eey. boree mozo, 6 npoyecce npuMeHeHus UHGOPMAYUOHHbIE PeCcypCbl NOCMOSAHHO PA36UBAIOMCA U
COBEPUEHCMBYIOMCS, U30ABIAACL OM OWUDOK U YIMOUHASL C80U NAPAMEMPDbL.

Briensor maccuBHYO U aKTHBHYIO (popMbl HHPOpMAMOHHBIX pecypcoB. K naccuenoii popme 0THOCATCA KHUTH, KYpHAIBHBIC
CTaThH, NIATCHTHI, OAHKU JaHHBIX U T. 1. [IpuMepaMu akmugnbix popm CIy’KaT: MOJEIb, AITOPUTM, TIPOEKT, IpOrpaMma H T. II.

BazoBoii TexHHUecKol cocTaBiAoNIel npouecca HHGOPMATH3AIMK O0IIECTBA SABISIETCS KOMIBIOTEPU3AIIHS.

Tlon xomnviomepuszayueil TIOHNMaeTCsl Pa3BUTHE W BHEAPEHHE TEXHUUSCKOH 0a3bl — KOMIIBIOTEPOB, OOECIICUMBAIONINX
oIlepaTHBHOE MOJIyYeHHE Pe3yNIbTaTOB MepepadOTKH HHPOPMALUH U €€ HAKOIUICHHE.

B nH(pOpMaHOHHO TEXHOJIOTHH B KA4€CTBE HCXOIHOT0 MaTepHaia BEICTyIaeT HHpopManus. B kauecTBe KOHEYHOTO IIPOIYKTa
— Ttakke HHQOpMaLHs, HO 9TO Ka4eCTBEHHO HOBasi HH(OPMALHS O COCTOSIHIU 00BEKTa, MIPOLIECCa WK SBICHHS

B mnporecce nHpopmaruzaumu oOLIECTBA NPOMCXOAUT NPOHMKHOBEHHE HH(OPMAaLMOHHBIX TEXHOJIOTHMiI BO Bce cdeps
JKU3HEACATEIBHOCTH OOIIECTBA, B TOM YUCJIC U CBSI3aHHBIE C IIPUHATHEM OTBETCTBEHHBIX PEIICHHMIL.

Bo-nepsvix, evruuciumenvhas mexmuka 6ce 6oiee WUPOKO BHEOPAEMCA 6 CUCHEeMbl YNPAGIEHUs MAKUMU MEXHOIOSUYeCKUMU
npoyeccamil, 661X00 KOMOPbIX 30 PelaMEHMUPOSAHHbIE NPEOebl ZPO3UN He NMOJLKO KDYIHBIMU A8apUAMU, HO U KPYNHOMACUMAOHBIMU
Kamacmpoghamu (cucmemvl YHpasneHus B0OPYIHCEHUEM, AMOMHLIMU peakmopamy u m. n.). OmiuuumensHot 0COOeHHOCIbIO MAKUX
cucmem YnpasieHust A6NAemcst HeOOX00UMOCHb OCYWEeCMEIIeHUsL CLONCHBIX 81008 00pabomKu OoIbUUX 06BEMO8 UHGOPpMAayUU 8 KpatiHe
ozpanuuenHble CPOKU. B cuny smozo cioscHocms cucmem HEYKIOHHO pacmem, a 2apanmuposams Omcymcmsue ouuboK 6 npospamm-
HOM 0becheueHuy, UCHUCTACMOM MHOUMU OECAMKAMU MUTIUOHOE MAWMUHHBIX KOMAHO, NPAKMUYecKy HeeosmodcHo. Tlomumo smoeo,
B03MOXCHBL COOU UU OMKA3bI ANNAPAMYPb, NPOBOKAYUOHHBIE U OUBEPCUOHHDIE OeliCMBUsl NEPCOHANA, 3aPAdHCEHUEe KOMNbIOMEPOs
NEKMPOHHBIMU supycamu u m. n. Hempyono npedcmasums cebe 603MOXHCHbIE NOCIEOCMEUS. MAKUX CODbIMULL 8 CUCTeMe 80€HHO20
HazHaveHus. VIHblMu crloeamu, 6 COBPeMEHHbIX YCI08UAX HAOO 3auuiyams Kak cucmemvl o6pabomku uHgopmayuu om 8o3oeicmesus
BHewHell cpedvl, MAx u cpedy om 8030elcmaust uHgopmayuu, Haxooswelica 6 cucmemax oopabomxu. [onxcna bvims obecneuena He
MONbKO 6e30nacHocmy UHGOpMayu, HaAKANIUBAEMOU, XPAHUMOL U 00PAbAMbIBAEMOLL 8 CUCMEMAX, HO MAKHCe U UHGOPMAYUOHHAs De-
30NACHOCMb OKpYJICcaloweli cpedbl, m. e. npedynpextcoeHue He2amuseHo20 8030€UCBUs HA OKDYICAIOWYIO Cpedy, KOMOpoe MOdICem
umMemb Mecmo 8 pe3yibmame HenpedyCMOmMpPeHHbIX (OUUOOYHBIX UNTU 3T0YMBIULIEHHbIX) 8U008 00PAbOMKIL.

Bo-emopuix, maccosoe ucnonb3o6anue bIMUCIUMENbHOU MEXHUKU 8 PA3IUNHBIX Chepax OesmenrbHOCmy pe3Ko yeenuuusaem
NOMEHYUATLHBIE BO3MONCHOCIU HAPYWIEHUS SPANCOAHCKUX NPA8 U c80000 Hel08eKd, NOCKONbKY 8 YVCIOBUSAX NOBCEMECMHO20
6HEOPEHUs HOBLIX UHDOPMAYUOHHBIX MEXHOIO2ULL PACUWUPAIOMCA B03MONCHOCU B8e0eHUs 00cbe Ha Mooell, NOOCTYUUBAHUS
menehOHHbIX PA32060PO8, HECAHKYUOHUPOBAHHO2O YMEHUSL SNEKMPOHHOU NOYMbl, KOHMPOIUPOBAHUS BKIAOO8, OCYUWeCMEIeHUs.
KOMNbIOMEPHOU CAEHCKU U M. N.
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PA3JEJI 2:
NH®OPMALIMOHHBIE PECYPCbI U TEXHOJIOI'MHA

2.1. YpoBHU npo0.eM nepenayu nHpopmMauuu

IIpn peamm3anuy MHGOPMAIMOHHEIX MPOLECCOB BCETAa IMPOMCXOAUT IEepPEeHOC MH(OPMAIMH B IPOCTPAHCTBE U BPEMEHH OT
HCTOYHUKA MH(POPMAINH K IPHEMHUKY (ITI0JTyqaTelo).

Ilpu smom 0Ons nepedauu uHGOpMAYUU UCNONLIVIOM PA3IUYHbIE 3HAKU UNU CUMBOIbL, HANPUMED eCMeCMBEeHHO20 UIU
UCKYCCMBEHHO20 ((hopmanbHO20) A3bIKA, NO3BOAAIOUUE BLIPA3UNG ee 8 HEKOMOPOIL hopMe, HA3bI8AEMOU COODUjeHUEM .

Cooouerue — popma npesicTaBiiennst ”HGOPMALKMHI B BH/IE COBOKYITHOCTH 3HAKOB (CHMBOJIOB), HCIIOJIb3yeMast LTSI Tiepeiaun.

Coo0lieHne Kak COBOKYITHOCTh 3HAKOB C TOYKH 3PEHUSI CEMHOTHKH (OT Tped. Semeion — 3HaK, NpU3HAK) — HayKH,
3aHMMAIOIIEHCsl HCCIICI0OBAaHUEM CBOMCTB 3HAKOB M 3HAKOBBIX CUCTEM, MOXKET U3y4aThCs Ha TpeX YpoBHsX [8];

W CcuHmaxcuyeckom, TAE PacCMaTPHBAIOTCS BHYTPEHHHE CBOMCTBA COOONICHWH, T. €. OTHOLIGHHS MEXTy 3HAaKaMH,
OTpakaloIlie CTPYKTYpy IAaHHOW 3HAKOBOH cCHCTeMBL. BHemmHmWe cBoiicTBa H3y4alOT Ha CEMaHTHUECKOM H
IIParMaTHYECKOM YPOBHSIX;

N cemanmuyeckoMm, TJe AHAIN3UPYIOTCS OTHOLIEHHWS MEXIy 3HakaMH M 0003HaYaeMbIMH HMH IIpeIMETaMH,
JIeHCTBUSAMH, Ka4€CTBaMH, T. €. CMBICIIOBOE COAEPKaHHE COOOLICHHMS, €r0 OTHOLICHUE K UCTOUHHMKY MH(OpMaLuy;

W npazMamuveckom, TIE PacCMaTPHBAIOTCS OTHOLICHUS MEXIY COOOLICHHEM H IOJy4aTreleM, T, €. MOTPeOHTENbCKoe
COZIep)KaHHEe COOOLICHNUS, €0 OTHOIICHHE K MOJIy4aTelIio.

TIpo6aeMbl CHHTAKCHYECKOI0 YPOBHSI KacaloTCsl CO3JaHMS TEOPETHYECKHX OCHOB IOCTPOCHHS MH(OPMALMOHHBIX CHCTEM,
OCHOBHBIE TIOKa3aTeNM (hYHKIMOHHPOBAHUS KOTOPBIX OBUIM OBl ONM3KM K IpeNeibHO BO3MOXKHBIM, a TaKKE COBEPUICHCTBOBAHUS
CYIIECTBYIOIMX CHUCTEM C LENbI0 IOBHIIEHHS J()(EKTUBHOCTH HX HCIOJIB30BAHMS. JTO UYUCTO TEXHUYECKUE MPOOIJIEMEBI
COBEPILICHCTBOBAaHMSI METOJIOB Iepeiadl COOOMIEHNH M MX MaTepUabHBIX HOCHTENeH — curHaioB. Ha sToM ypoBHe MH(pOpMaIio,
paccMaTpruBaeMyro TOJBKO C CHHTaKCHYECKHX IMO3MIMH, OOBIYHO HA3bIBAIOT JAHHBIMH, TaK KaK CMBICJIOBas CTOPOHA IIPU 3TOM HE
UMeeT 3HAYCHHUSL.

CoBpeMeHHas Teopusi HHYOPMAIMH HCCIEAYET B OCHOBHOM IPOOIEMbI HIMEHHO 3TOTO YPOBHSI.

IIpo6ieMbl CeMAHTHYECKOr0 YPOBHSI CBsi3aHbl ¢ (GopManu3aleidl M y4eToM CMBbICIa MepeaaBacMoil HH(OpMauuH,
OTIpeNIeNICHUs] CTEIICHH COOTBETCTBHS 00pa3za 00BbEKTa U CaMoro 0ObEKTa.

IIpobnemvl 23mo20 YpOGHs UPe36bIYAUHO CNONHCHBL, MAK KAK CMBICI060€ cooepiicanue ungopmayuu Oorbuie 3aeucum om
nonyvamens, 4em onm CeMaHmuKy cooowenus, npedCmasieHHo20 Ha KaKOM-TUbo s3biKe.

Ha nmparmaTuyeckoM ypoBHe HHTEPECYIOT IOCIEACTBHUS OT IOJIYUSHHUS U HCIIOJIB30BAaHUS TaHHOH nH(OpMaIy moTpeduTenem.
IIpoGyieMbl 3TOTO ypOBHS CBSI3aHBI C ONpEIEICHHEM LEHHOCTH M IIOJIE3HOCTH HCIIOJIb30BaHMsS HH(OpMAalMu NIpH BEIPabOTKe
HOTPEOUTENEM PEILICHHs IS JOCTHKCHUS CBOCH LICIH.

OCHOBHASL CLOJKCHOCHIL 30€Ch COCIOUM 6 MOM, YMO YEeHHOCHb, NONE3HOCMb UHGOpMayuu Modxcem Obimb COBEPUIEHHO
PA3IUYHOU Ol PA3IUYHBIX NOAydAmeneil u, Kpome mo20, OHA 3aeucum om psadd (axkmopos, makux, Hanpumep, Kax
CB80€BPEMEHHOCHTb ee OOCMABKY U UCNONb308AHUSL.

2.2. MepsI unpopmManun
JInst KaXKIoro U3 pacCMOTPEHHBIX BBIIIE YPOBHEH CYIIECTBYIOT CBOU MOAXOJBI K M3MEPEHUIO KOJINYECTBa HH(YOPMAIMU U CBOH
Mepbl nHdopmarmn.

2.2.1. Mepsbl nH(poOpMaIM¥ CHHTAKCHYE€CKOT0 YPOBHS

KosmnuecTBeHHas OlleHKa HH(OPMAIMK 5TOTO YPOBHS HE CBs3aHa C COAEPKATEIbHOW CTOPOHOH MH(pOpMAINH, a OIEPHPYET C
00e3nmueHHO HHpOopMaIiel, He BRIPpaKaIoIIeil CMBICIIOBOTO OTHOIICHHUS K OOBEKTY.

B cesa3u ¢ amum Oannas mepa oaem 603MONMCHOCHb OYEHKU UHQOPMAYUOHHBIX NOMOKO8 8 MAKUX PASHBIX NO C8O€l Npupooe
06beKmax, KaKk CUCIeMbl C6513U, GbIYUCTUMETbHbIE MAUUHDBL, CUCHEMbL YAPAGIEHUSs], HEPEHASI CUCIMEMA JCUBO20 OP2AHUIMA U M. .

Jnst m3mepenuss MHpOpMalMKM BBOAATCS JABa MmapaMerpa: oObeM wuHpopManuu (HaHHbIX) — V (0OBEMHBIH MOIXOX) H
KOJIM4eCTBO MH(MOpMaIMK — / (SHTPONHUIHBIHN MOJAX0M).

O6vem unghopmayuu N (06wemuwiti nooxoo). Ipu peanusaiuu nHHOPMAITUOHHBIX MPOIECCOB UHGOPMAIUS TIEPEIACTCS B BUIC
COOOIIEHNS, TPEACTABISIONIEr0 cO00H COBOKYITHOCTh CHMBOJIOB Kakoro-in6o angasura. IIpu 3TOM KaXAblii HOBBI CHMBOJ B
COOOIIICHUH YBEITMYHNBACT KOJIUYECTBO HHPOPMALIUH.

B 1BOMYHOM CHCTEME CUHCICHHUS OJIHMH pa3ps] MMEET BEC, PaBHBIl 2, H COOTBETCTBEHHO €IMHHMIICH M3MepeHns HH(pOpMaluu
6yner — 6ur (bit — binary digit — nBonuHnsiit paspsin). B atom ciydae coobienune B Bujie N-pa3psIHOTO YUCIIa UMEET 00bEM JaHHBIX
V= n 6ur. Hanpumep, BoceMupaspsansiii qpornyssiid koa 11001011 nmeer o6beM nanusix V = 8 Our.

B cospemennoui 8bluuciumenbHoll mexHuxe Hapsoy ¢ MUHUMALbHOU eOUHUYell UsMePeHUst OGHHBIX «OUMY WUPOKO UCNONb3YEmCs
VKpYRHenHas. eQuHuya usmepenus «baimy, pagnas 8 6um. Ilpu pabome ¢ 6onvuwumu obvemamu ungopmayuu Oisi noocuiema ee
Konuuecmea npumensiiom 6ojiee Kpynivle eOUHUybl usmepenus, maxue xax xunobaum (Kéaum), mecabaum (M6aim), eucabaiim
(I'6aiim), mepabaiim (Toaiim):

1 K6aitr = 1024 Gaiit = 2*° Gaiir;

1 M6aiir = 1024 K6aiir = 2% Gaiir = 1 048 576 Gaiir;

1 T'6aiir = 1024 M6aiit = 2% Gaiir = 1 073 741 824 Gaiir;

1 T6aiir = 1024 T6aiir = 2*° Gaiir = 1 099 511 627 776 Gair.

DHTponuiiHbIA moaxon. B Teopun nHdopManyu ¥ KOAMPOBAHMS MPUHSAT SHTPONUHHBIA MOAXOA K M3MEPEHUIO MHMOPMALUH.
DTOT NOIXOJ OCHOBaH Ha TOM, 4TO (akT mojydeHus MHGOPMAIMU BCErla CBs3aH C YMEHBLICHHEM pa3sHOOOpas3usi WIH
HEOMPEIEICHHOCTH (JHTPOIHMU) CHCTEMBbI. MCXOMsl M3 3TOro KOJMYECTBO MH(GOPMALUHM B COOOLICHHH ONpPEAENSeTCs Kak Mepa
YMEHBILICHHS] HEOIPEIEICHHOCTH COCTOSIHUS JTAHHOW CHCTEMBI IOCIIE TOTyIESHUS] COOOICHUS.

Takum 06pa3oM, IpH SHTPONUHHOM MOAXOE 1T0] HHPOpManUel TOHUMAEeTCsl KOJMYECTBEHHAsI BEIMUMHA HCUYE3HYBIIEH B X0/€
KaKoro-1m6o mporecca (MCIbITaHUs, U3MEPEHHUS U T. J1.) HEONPEJeICHHOCTH.

= Hapr _Hapr (]
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" H,,, — anpHOpHasi SHTPOIIHS O COCTOSIHUH HCCIIELYEMON CHCTEMBI HITH TIPOIIECCa.

H,ps— amocrepuopHas 3HTpOMNus.

Anocmepuopu (0T nart. a PoSteriori — w3 mocieyoero) — MPOUCXOISIIEE U3 OMbITa (UCTIBITAHHUS, H3MEPCHHS).

Anpuopu — (ot nmar. a priori — u3 MPEIIIeCTBYIONIET0) — MOHSTHE, XapaKTepU3yIolee 3HaHHE, MPEAIIECCTBYIOMIee OMBITY
(MCIBITAHHUIO), U HE3aBUCUMOE OT HEro.

2.2.2. Mepsbl nH(pOpMALIHH CEMAHTHYECKOT0 YPOBHS

Jlnst M3MepeHust CMBICIIOBOTO COJIp)KaHMS MH(POpMAamuH, T. €. ee KOJMYeCTBa Ha CEMAaHTHYECKOM YpOBHe, HanOoibliee
pacIpocTpaHeHHe IOTydHiIa Te3aypycHash Mepa, KOTOpas CBS3bIBAET CEMaHTHYECKHE CBOHCTBAa MH(OPMAIUH CO CIOCOOHOCTHIO
M0/Ib30BaTeNs IPHHUMATh ITOCTYIHBILEE COOOIIEHHIE

KomunuectBo HHGOpMaLuy, coaepxkaiieecss B HEKOTOPOM COOOIIEHHH, MOXKHO OLICHUTh CTEIEHbI0 H3MEHEHUS HHANBUIYaILHOTO
Te3aypyca IoJ BO3AEHCTBHEM JAHHOTO COOOLICHHS.

Te3aypyc— coBoKynHocHb ceedeHLl, KOMOopbIMU PACNONIA2aen NOTb308AMeNb U CUCTHEMA.

B 3aBHCHMMOCTH OT COOTHOIICHHII MEXIy CMBICIOBBIM COJCp)KaHHEM HH(QOpPMamUH S M Te3aypycoM IIOJB30BaTels Sp
M3MEHseTCS KOJIMYIECTBO CEMaHTHUYECKON MH(popMaruy /¢, BOCHPHHIMAEMOH ITOJIb30BaTeNIeM M BKIIIOYaeMOW MM B JajbHEHIIEM B
CBOIl Te3aypyc. XapakTep TakoH 3aBUCHMOCTH IOKa3zaH Ha puc. 2.1. PaccMoTpuM 1Ba mIpenenbHBIX Cilydas, KOIrJa KOJHIECTBO
ceMaHTHYecKoi nHpopMmaru /¢ paBHO 0:

m  npu Sp = 0 moap30BaTesb He BOCIPUHUMAET (HE MIOHUMAET) MOCTYMAIONYI0 HH()OPMAIIHIO;
m  1puSp—>00 TOME30BATENb «BCE 3HACT, H MOCTYMAIOMIAs nHpOpPMAI eMy He Hy)KHa.

I
SP opt SP Y
b
Puc. 2.1. 3aBucUMOCTh KONMUYECTBA CEMaHTHUECKOM HHPOPMAINK, BOCIPHHUMAEMOM OTpeduTeneM, OT ero rezaypyca Ic =
f(Sp)

MakcuManpHOe KOJMYECTBO CEMAHTHYECKOW HH(pOpPManuy HOTPeOHTEeNbh HMPHOOpeTaeT NpH COTJIACOBAHUHM €€ CMBICIOBOTO
coziepkanust S co cBouM Tezaypycom Sp (Sp = Sp opt), koraa mocrynaronias HHGOPMAIKs MOHATHA MOJIB30BATEII0 H HECET eMy
paHee HeU3BEeCTHBIE (OTCYTCTBYIOIIHE B €T0 Te3aypyce) CBEACHHSI.

Ewe 00un nooxoo k ceManmuyeckum oyeHKam uH@GopmMayuu, pazeueaemvlii 8 pamKax Hayko8eoeHus, 3aKa04aemcs 8 mom, 4mo
6 Kauecmee OCHOBHO2O NOKA3AMENsT CeMAHMUYeCKOU YEeHHOCMU UHGOpMayul, COO0epAuCAenics 6 AHATUUPYEeMOM OOKYMeHme
(coobwgenuu, nyoaUKayul), NPUHUMAEMCs KOJIUYEeCMB0 CCbLIOK HA He2o0 6 Opyeux Ooxkymenmax. Kowxpemmuvle nokazamenu
dopmupylomest Ha 0CHO8e CMAMUCMUYECKOL 06PABOMKU KOAUYECMEA CCHLIOK 8 PA3IUYHBIX 8blOOPKAX.

2.2.3. Mepsbl nH(pOpMaLMY NPArMaTHYECKOro ypoBHs

Ota Mepa onpeJeNseT Mojae3HOCTh HHOopMaInH (LEHHOCTh) VIS TOCTHXEHHS MOJIb30BaTeleM IocTaBIeHHO! 1ein. OHa Taroke
BEJIMYMHA OTHOCHTEJIbHAsSL, 00YCIIOBIICHHAs! 0COOCHHOCTSIMH UCTIOJIL30BAHHMS TOM HH(OPMAIIUU B TON MM HHOM CUCTEME.

OnHMM M3 MEPBBIX OTEUECTBEHHBIX YUYEHBIX K ATOH mpobiieme oOpatmics A.A. XapkeBHY, KOTOPBII NMPEIOKUI IPUHATE 3a
Mepy HEHHOCTH WH(POpPMAIK KOJMYECTBO WHPOPMAINU, HEOOXOIUMOE ISl TOCTIKEHHS TIOCTaBICHHOHN LENH, T. €. PaCCYUTHIBATH
MpUpAIIeHNe BEPOSITHOCTH JOCTIKEHUS LIEITH.

2.3. KauecTBo nHpopmMannu

Db DHekTHBHOCTH MPUMEHECHHUS M Ka4eCTBO (PYHKIIMOHUPOBAHHUS JIFOOBIX CHCTEM BO MHOTOM OTIPEICIISCTCS KAaueCTBOM
nH(pOpPMAaIIHH, Ha OCHOBE KOTOPOM IIPUHUMAIOTCS YIPABJISIONINE PEIICHNUS.

Kauecmeo ungpopmayuu — coBOKYIHOCTH CBOiicTB MH(OPMAINH, XapaKTePH3YIOIMX CTENeHb ee COOTBETCTBHS MOTPEOHOCTSIM
(11e15IM, IIEHHOCTSIM) NOJIb30BaTeJIel (CpeIcTB aBTOMATH3AIMH, IEPCOHANIA U IP.).
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Puc.2.2 Cocrapnsromue kauecTBa HHPOPMAIHN

Coaep:kaTebHOCT, HMH(pOpPMAaLMH — COBOKYMHOCTh CBEACHHH O KOHKPETHOM OOBEKTE
coziepyKalasics B COOOLICHUSIX U BOCIIPUHUMAEMasi IIOJTy4aTelIeM.

Cooeporcamenvnocms uHGopMmayuy onpedensiemcs maKumi CoUCMEAMU, KAK SHAYUMOCMb U KYMYIAMUSHOCHb.

3HaunMocTh HH(OPMAIIMH — CBOHCTBO MH(MOPMALUH COXPAHATh IEHHOCTh ISl HOTPEOHUTENs C TeYSHHEM BPEMEHH, T. €. He
MO/BEPTaThCsl KMOPATTBHOMY» CTApEHHUIO.

Ioanoma ungopmayuu — CBOUCTBO COZEPKAaTEIbHOH HH(POPMALINY, XapaKTepH3yeMoe MEpOi ee JOCTATOUHOCTH JUIS PEIICHUs
ompezeNieHHBIX 3anmad. IlosHOTa (HOCTaTOYHOCTH) HMHGOpMAaMKM O3HA4YaeT, 4TO OHa oOecHeynBaeT NPHHATHE IPABHIILHOTO
(ONTUMANIBHOTO) PEUICHHUS.

Hoenmuurnocms — CBOWCTBO, 3aKIIIOYAIONIeeCs B COOTBETCTBHM COACP)KATENbHON HH(OPMAIUMH COCTOSHHIO OOBEeKTa.
HapylieHne MICHTUYHOCTH CBSI3aHO C TEXHHYECKHM (II0 PAcCOINIaCOBaHMIO NMPH3HAKOB) CTApeHHEM HHGOPMAIMH, NPH KOTOPOM
MPOMCXOAUT PACXOXKICHHE PEaJbHBIX MPH3HAKOB OOBEKTOB U TEX )K€ MPHU3HAKOB, OTOOpaXCHHBIX B WH(popManmu. OOBIYHO 3aKOH
cTapeHust HH(pOpMaLUH NPEACTABIAIOT B BUIC pUC. 2.4.

At— TPOJOIDKUTENBHOCTHIO BpPEMEHH, B TEYCHHE KOTOPOrO OlieHWBaeMas HH(OpMalys ITOJHOCTBIO COXpPAHSET CBOIO
UJICHTHYHOCTH;

At; — TIPOJIODKUTENBEHOCTBIO BPEMEHH, B TEUEHHE KOTOPOTo MASHTHYHOCTh MH(pOPMAIMK MaJaeT, HO He OoJiee 4eM Ha OJHY
YeTBEPTH;

A t3 — NMPOAOIKUTENBHOCTBIO BPEMEHH, B TEYEHHE KOTOPOr0 HICHTHYHOCTh MH(OPMAIIMH [aaeT HAMOJIOBUHY;

(cucTeme) WM mporecce,

t4 — MPOJOJIKUTCIBHOCTBIO BDEMEHHU, B TCUCHUE KOTOPOTO UACHTUYIHOCTH PIHCI)OpMaHI/II/I magacT Ha TPU YE€TBEPTH.
E

K
1,0

Aty

0.3— - 0’75

o,

0.6 =
0.5

0.4

0,25

Al

'y
i ¢ t t: f, t
Puc. 2.3. O6uwmii Bux 3aK0oHa cTapeHus HH(opManuu
KymyassTHBHOCTH WH(OPMAMM — CBOKMCTBO COAEPKATEIbHON HH(POPMALINH, 3aKIIFOUYSHHOI B MacCHBE HEOOIBIIOr0 00beMa,
JOCTaTOYHO MOJIHO OTOOpaXKaTh ACHCTBUTEIEHOCT.
3aoauy obecnevenus KymynismueHOCHU UHDOPMAyUU MONXCHO pewiams 0e3 yyema u C Y4emoM ONblma U Keanuurayuu
KOHKPEMHO20 nompeoumens ungopmayuu, npumeHsiss COOmeemcmeeHHo PopMaIbHO-MeXHUYecKue U COYUAnIbHO-NCUXONOSUECKUE
npuemvl. K uucny popmanrsHo-mexHuueckux npuemos omHOCUMCS, HANpUMep, azpecuposanue — NoiyueHue C6OOHbIX noKazamenell
PasnutHo20 YposHs 0600wenus un 8b100p OMOeIbHLIX noKA3amenel u3 Maccu8o8 UCXOOHbIX OaHHbIX. Dmu u opyaue gopmansvhble
npuemvl HANpasieHvl HA NOCMpoeHUe MoOeneli MUNA «KMHO20e 8 0OHOMY, K020a OelicIeUmenbHOCMb 0moopaicaemcs ¢ nOMOubIO
Mano2o uucia cumeonos. Taxue mMooenu HA3bIBAMCA 20MOMOPQHbIMU, d COOMBEMCMEYoujee C80UCMBO — 20MOMOPHUIMOM
unghopmayuu. Imo QopmanbHO-MeXHUHecKas CoOCMAagAIOWas KyMyISAmusHOCIMU UHQOpMayuu.
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Tomomoppusm ungopmayuu — CBOUCTBO COmeprKaTeI-HOH MH(GOPMALUH, CBS3aHHOE C JOCTATOYHO IOJHBIM OTOOpaXKeHHEM
JeHCTBUTENILHOCTH, TPEACTABICHHON WHGOPMALMOHHBIMA MaccuBaMH  OOJIbLIOrO 00bEMa, C MOMOIIBIO MAJIOTO  YHCIa
HMH(OPMALMOHHBIX €UHUIL (CHMBOJIOB) HA OCHOBE COOTBETCTBYIOILMX MOJIEICH arperupoBaHHs.

Hupopmayuonnoe obecneyenie KOHKpEMHO20 NOMPEOUMENA MONHCEM OCYWECMBIAMBCA C YUemOM e20 Onblmd, Keaniugurayuu
U Opyeux ceolcms, a Makxce ¢ y4emom pewaemvix um 3aday. Hugopmayusa, cneyuanvbHo omo6panHas Onsi KOHKPEMHO20
nompebumens, obiaoaem OnpeoeleHHbIM CE0UCMBOM — U3OUPAMENbHOCHbIO. DMO COYUANbHO-NCUXOIOUYECKAs COCMABNAIOWA.
c601licmea KyMyIAMUeHOCH.

3amMIIeHHOCTh OTpakKaeT BHEIIHee KadecTBO HMH(OPMAIUH, OINpPENeNsIeMOe COBOKYITHOCTHIO CBOWCTB HMH(OPMAaIUH,
obecrieqrBaeMBIX CHCTEMOM KOHTpOIIs ¥ 3anuThl nHpopmarmy (K31) B KoHKpeTHOH HHPOPMAMOHHON CHCTEME.

JlocToBepHOCTh HH(OPMALMM — CBOHCTBO MH(POPMALINH, XapaKTEPU3yeMOe CTEIICHbI0 COOTBETCTBHSA (B Mpelenax 3aJaHHON
TOYHOCTH) peajbHBIX HH(POPMALMOHHBIX eIMHUI] (CHMBOJIOB, 3HAKOB, 3alMcel, COOOIIeH!H, HH(POPMALMOHHBIX MACCHBOB H T. [.) UX
HUCTHHHOMY 3Ha4€HHUIO.

KondunenuuansHocTs HHPOPMALUU — CBOKHCTBO HH(OpMALIUH, TTO3BOJISIONIEE COXPAHITh IPEIOCTaBICHHBIN el cTaTyc.

Hocmynnocms ungopmayuu xapaxmepuzyemcs Cmenenvlo pasepanudenus 0eticmeuii 00veKkmos UHGOPMAYUOHHOU CUCHEMbL
(onepamopos, 3adau, YCMPOUCMS, NPOSPAMM, HNOOCUCHEM U Op.) U 3AKIOUAEMCs 6 BO3MONICHOCMU  UCNOTb3068AHUS
uH@opmayuonnvix Maccugos (MM) no mpebosanuio 00bekmos cucmemul, UMEOWUX COOMBEEMCMBYIOUUe NOJHOMOYUS. (MAHOAMbL).

CKkpuimHocms  uHoOpMayuu Xapakmepuzyemcs CMeneHvbio MACKUPOSKU UHGoOpMayuu u ompadcaem ee cnocoOHOCmb
nPOMUBOCMosms packpvimuio cmoicaa UM (cemanmuueckas cKpolmHOCMb HA OCHO8e 0OpAmMUMblx npeoopazosanuii ungopmayuu),
onpeoenieHuro cmpykmypul xpanumozo UM unu nHocumens (cuenaia-nepeHocuuxa) nepedasaemozo UM (cmpyKmypHas CKpblmHOCHb
HA OCHOBe HeoOpAMUMbIX NPeoOpA308aHUL, UCNOIb308AHUSL CREYANNAPAMYPLI, PATULHBIX POPM CUSHATOB-NEPEHOCUUKO8, 8UO08
mooynsyuu u 0p.) u ycmawosnenuto axma nepedayu HM no xamanam ceasu (dHepeemuyecKkas CKpblm-HOCMb HA OCHOGE
npUMeHeHUs WUPOKONONOCHbIX CUSHAN08-nepenocuukos UM, opeanuszayuu nepuoouiecko2o mackupyowezo oomena UM u op.).

Hmumocmoiikocmy  ungopmayuu  onpedeisemcs CmeneHvio ee 3awuuyenHocmu om eHeopenus HM, umumupyiowux
a8mMopu30antbvle (3apeucmpuposantble) MACCUEbl, U 3aKI0UAemcs 8 CHOCOOHOCMU He OONYCMUmMb HABA3LIEAHUA 0e3UHPOPMayuL
U HapyweHus HOPMAIbHO20 PYHKYUOHUPOBAHUS UHPOPMAYUOHHOU CUCTIEMDL.

CoxpanHocTs HHGOpPMALUH — CBOHCTBO MHpOPMAINH, HE AOMycKaTh paspymeHns VM n3-3a HeCOBEpIICHCTBA HOCUTENCH,
MEXaHUYECKHX MOBPEKICHHIN, HEIIPAaBUIIbHOI SKCIUTyaTallik, M3HOCA M CTAPEHHs alapaTHbIX cpeicTB. OCHOBHBIMH MOKA3aTEIISIMU
COXPaHHOCTH SIBJISIOTCS LIEIIOCTHOCTh M TOTOBHOCTH MH(OpMAaLyy.

Llenocmuocmy unghopmayuu xapaxmepuzyemcs cmenenvio aymeHmuynocmu (nooaunnocmu) UM 6 ungopmayuonnou 6aze u
UCXOOHBIX OOKYMEHmax (coobwyenusx) u onpedensemcs cnocoonocmoro K3U obecneuums, HACKONLKO 3MO 803MOICHO, PUUUECKOe
Hanuuue UHOOPMAYUOHHBIX eOUHUY 8 UHGOpMaAyuoHHOU Oaze 6 MOOOU MOMEHM 6peMeHU, M. e. He OONYCMUmMb CAYYAUHbIX
uckasicenus u paspywenus UM usz-3a deghekmos u cboeg annapammuuix cpeocms, 0elcmsus. «KOMNbIOMEPHbIX GUPYCO8Y, OUUDOK
onepamopa (npu 6800e uHGopmMayuu 6 UHPOPMAYUOHHYIO 6a3y ulu odpaweHuu K Hell), OwuUbOK 6 NPOSPAMMHBIX CPeOCmEax
(onepayuonnvix cucmemax, CYB/], komnaexcax npukiaoHsix npozpamm u op.).

T'omosnocmy  unghopmayuu  xapakmepusyemcs cmenenvio pabomocnocobnocmu VM npu  @uinonHeHuu yenesvix u
DYHKYUOHANBHBIX  3a0ay  cucmembl U onpedeisemcs: 8o3modxcHocmovlo K3U  obecneyumv ceéoespemennoe npedocmagieHue
HeoOXo0umblx HepaspyuenHvix M.

2.4. Buabl 1 ¢popMsl nipecTaBiaennsi ”HGOpMaHu B HHGOPMAIHOHHBIX CHCTEMAX

Bce MHOroo06pasue okpy»xaromeii Hac HHpOPMAUKH MOXHO KJIAaCCU(HIIMPOBATH 0 Pa3INYHBIM NMpH3HaKaM. Tak, 1Mo NpHu3HaKy
«o0yacTh BO3HMKHOBEHUS» HWH()OPMAIMIO, OTPAKAIONIYI0 MPOIECCH, SBICHHS HEOAYNIEBICHHOW IPHUPOJBI, HA3bIBAIOT
3JIEMEHTApHOMH, NI MEXaHWIECKOH, MPONEecCHl )KUBOTHOTO M PAaCTHTEIFHOTO MHPAa —ONOJIOTHYECKOH, YeIOBEUECKOro 00IecTBa —
coruansHON. MH(OpManmio, co3naBaeMyro U HCHOIB3yEeMYIO YEIOBEKOM, IT0 OOIIECTBEHHOMY HAa3HAYSHHIO MOXKHO Pa3OWUTh HA TPH
BHUJIA: IMYHAS, MAaCCOBAsI U CHEIHATbHas.

Wupopmanuss MoxeT ObITh OOBEKTMBHOH M CyObekTHBHOI. OObekTHMBHas WH(OpMaIMs OTpaXkaeT SBICHUS NPHUPOABI U
yenoBeveckoro obmiectBa. CyObeKTHBHAs HHPOPMALHUS CO3aeTCs JIFObMHU U OTPaXKaeT X B3I Ha OOBEKTHBHBIE SIBIICHHMSI.

Ilpn peannzannyu MHGOPMAIMOHHBIX IPOIECCOB INeperada MHPpopManuu (COOOLIEHHs]) OT WCTOYHUKA K MPUEMHHKY MOXET
OCYIIECTBIIATECS C MOMOIIBIO KAaKOTO-THOO MaTepHanbHOro HocuTens (OyMard, MarHHUTHOHM JIGHTBI M T. M.) WIM (H3HYECKOTO
nporecca (3BYKOBBIX HIIH 3J€KTPOMAarHUTHBIX BOJH).

B 3aBuCHMOCTH OT THITa HOCHTENSI Pa3INYalOT CIEAYIONe BUAbI HHpopMannu (puc. 2.4):

. JTOKYMEHTAJIbHYIO;
. aKyCTHYECKYIO (pEUEBYIO);
. TEJIEKOMMYHHUKAIOHHYIO.
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HHDOpMauma
]

Coolenne
|
| |
MateprancHblid Hocurens —
HOCHTENL duranueckwii npouece

* Gymara

®  MArHWTHas# NeHTa ] ]

* WCKeTAUT. M. 3eykopue || InekTpoMarHnTHEe || SnexTpuieckui

BONHH BOAHG TOK
| i i
HoxymertanoHan Pevesas TenekoMMyHHKAUMOHHAR
HHDOPMauma WHDOPMALUKWSR HHpOpMauMa

Puc. 2.4. Knaccudukarus nHGopManuy B 3aBUCHMOCTH OT THITA HOCHTEJIS

JoxyMeHTanbHasA HHOOpMANUS MPEACTABISAETCS B rpadrueckoM ik OyKBEeHHO-IIM(POBOM BHAEC Ha Oymare, a Takke B
JJIEKTPOHHOM BH/I€ HA MATHUTHBIX U IPYTUX HOCUTEIAX.

PeueBasi uHGoOpManMs BO3HUMKAaeT B XOJE BEICHMS pasrOBOPOB, a Takke IPH paboTe CHCTEM 3BYKOYCHJICHUS H
3ByKoBOcTpom3BeneHus. Hocurenem pedeBoil mH(opMarmu sBISIOTCS aKyCTHUECKne KosieOaHUs (MeXaHWJIecKHe KoieOaHWs
YaCTHI[ YIPYTOW CpeIIbl, pacpOCTPAHSIONINECcs OT UCTOYHHKA KOJIeOaHUil B OKpY’Karollee MPOCTPAHCTBO B BUJIE BOJH Pa3iIMIHON
JUIHBI) B apanazoHe yactoT ot 200.. .300 I'u no 4.. .6 k1.

TenekoMMyHHKanuoHHass HHGOPMALUA IUPKYIUPYeT B TEXHHYECKHX CPEICTBaX 0O0pabOTKM M XpaHeHus nHdopmarmu, a
TaKKe B KaHAJaX CBSI3M IpH ee repenade. Hocurenem nupopmanmy npu ee 00paboTKe TEXHHISCKUMH CPECTBAMH U Ilepeiade
[0 TPOBOJHBIM KaHAllaM CBS3U SIBISETCS 3IEKTPUUCCKUHM TOK, a NPH Iepefade 10 paguo- U ONTHYECKOMY KaHalaM —
JNIEKTPOMATHUTHBIEC BOJHBIL.
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PA3JIEJ]I 3:
MPEJCTABJIEHUE HH®OPMALINHA B [IU®POBBLIX ABTOMATAX

3.1. Hemo3u1iuoHHbIE ¥ MO3NIHOHHBIE CHCTEMbI CUMCJICHHS

Cucmema cuucieHuss — COBOKYNMHOCTH NMPHUEMOB H INPaBUJI HAUMECHOBAHUA H 0003HAYEHHS YHUCEJI, MO3BOJAKIINX
YCTAaHOBUTH B3AUMHO OXHO3HAYHOE€ COOTBETCTBHE MEKIY JHO0BIM YHCJIOM U €r0 NPEACTABJICHUEM B BH/1€ KOHCYHOI0 YHCJIA
CHUMBOJIOB.

Ona Bo3nukia B Uuauu u B Xl Bexe 6pu1a nepenecena B EBpony apabamu. I103TOMY AECATUYHYIO CHCTEMBI CUHUCIEHHS CTaN
Ha3bIBaTh apabCKOil, a UCIIOIb3yeMbIe AT 3aIUCH YHCcel U(PBI, KOTOPHIMH MBI TeIepb Hob3yemcs, - 0-9, - apabekumu.

Heno3uyuonnan cucmema cuucieHus — CHCTeMa, B KOTOPOil CHMBOJIBI, 0003HAYAIOIIME TO MJIH MHOE KOJIHYECTBO, He
MEHSIIOT CBOEro 3HAYeHHUsI B 3aBHCHMOCTH OT MeCTOMOJI0KeH s (T03MINN) B H300pakKeHUH YHCJIa.

K Hemo3snnmoHHOH CHCTeMe CUHCIICHUS] OTHOCUTCSI M pUMCKasl, CHMBOJIBI ajdaBuTa KOTOpoil 1 0003HaYaeMoe HMH KOJINYECTBO
npezcTaByieHb! B Tabm. 3.1.

Tabmuma 3.1
Pumckue | \Y X L C D M
nudpsl
3HaueHue 1 5 10 50 100 500 1000
(o603HauaeMoe
KOJINYECTBO)

3anuck YKCeIN B 3TOM CHCTEME CUMCIICHHS OCYIIECTBILIETCS MO CIEAYIOIIMM HPaBHIIaM:
1)  eciu undpa cnesa MeHble, yeM nudpa crpasa, To esas uudpa BerauTaetes u3 npasoit (I'Y: 1 < 5, cnemoBarensHo, 5 —
1=4, XL: 10 < 50, cienoBatensHo, 50 — 10 =40);
2) ecau mudpa cpaBa MEHbIIE WK paBHa nudpe ciesa, To ot mudpsl cknagsBarores (VI 5+1 =6, VI 5+1 + 1 + 1=8,
XX:10+10 = 20).
Tak, uncno 1964 B pumckoii cucreme cumncienus umeet Bugx MCMLXIV (M — 1000, CM — 900, LX — 60, IV — 4), 31ech
«IEBATHCOTY» TMONYYACTCS IIOCPEACTBOM BBIUMTAHHS M3 «THICSYM» YUCIA «CTO», «ILECTHIECIT» — IOCPEICTBOM CIOKECHHS
CHATHAECATH» U «IAECATHY, «4ETHIPE» — MOCPEACTBOM BBIYUTAHUS U3 «IIATH «CIHHHUIBI».

3.1.1. Ilo3uIMOHHBIE CHCTEMBI CUHCIEHHUS

Cucremy cuMciIeHHUsl, B KOTOpPoOii 3HauyeHne HUGpPHI oNpeaessieTcsi ee MeCTONOJIOKeHUeM (Mo3uiHeil) B U300paskeHUn
4HCiIa, HA3bIBAIOT HO3ZUUUOHHOIL.

OcHosanue NMO3UNHOHHOW CHCTEMBbI CYHCIEHHS — KOJHYECTBO PA3JIHYHBIX HU(PP, HCHOJB3YeMBIX UISI H300paKeHHst
YHces B TAaHHOI cHCTeMe CUHCIeHHS.

Ee andasur— {0,1,2,3,4,5,6,7,8,9}, a ocHOBaHme p = 10, T. €. B 3TOI cucTeMe IS 3aIUCH JIOOBIX YUCET HCIOIB3YETCS TOIBKO
JIECATH Pa3HBIX CHMBOJIOB (D).

JlecsaTHyHas cHcTeMa CUHMCICHHS OCHOBaHA HA TOM, YTO JECSTH SIUHHUI] KaXIOTO pa3psna oOBEIUHSIOTCS B OIJHY €AWHHILY
COCE/IHETO CTapIIero pas3psaa, HOATOMY KaXKIbIi pa3ps UMeeT Bec, paBHbI crernieHu 10. Hampumep, B m300pakennu uncna 222.22
mudpa 2 MOBTOPSETCS MATH pa3, MPU TOM IepBas cieBa Iudpa 2 03HAYaeT KOJUYECTBO COTEH (ee BeC paBeH 102); BTOpast —
KOJIMYECTBO JIECIATKOB (ee Bec paBeH 10), TpeThss — KoimdecTBO eauHuIl (ee Bec paBeH 10°), ueTBepTas — KOJUYECTBO JECATHIX
noneit emuHUIB (ee Bec paBeH 10') U maATast UQpa — KOJHUECTBO COTHIX JIOJCH SMHUIIBI (€€ BEC paBeH 102).

222.22 =2x 10%+2x 10" + 2x 10° + 2x 10' + 2x 10%.
B o0mem ciydae i 3aaHus p-WIHOW CHCTEMBI CUUCIICHUS HEOOXOIMMO ONPEICUTh OCHOBAHKE P U aln(aBUT, COCTOSMINN U3

P pa3IHYHBIX CUMBOJIOB (1udp) aj; i= I,...,p.
3a OCHOBaHHE CHCTEMBI MOJYKHO MpHHATH JitobOe HATypalbHOE YHCIO — JBa, TpH, 4YeThlpe U T. .
Tabauya 3.2
OcHoBaHye CucreMa CUUCTIeHHS AJ(haBUT CHCTEMBI CUNCTICHHS
2 JIBonuHast 0,1
3 Tponunas 0,1,2
4 YerBepuaHas 0,1,2,3
5 [Isrrepuunas 01234
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8 BocbMmepuaHas

10 JHecartudanast

12 JIBeHaquaTepu4Hast
16 [lecTHagHaTepUYHAS

0,1,2345,6,7

0,1,2,3,45,6,7,8,9

0,1,2,3,4,5,6,7,8,9,A,.B

0,1,2,3,456,7,8,9, AB,CD,EF

Takum 06pa30M, BO3MOYKHO O€CUHCIIEHHOE MHOYKECTBO NO3UIIMOHHBIX CUCTEM: NABOUYHAA, TPOUYIHAsA, YETBEpUYHAA U T. 1.
3anuck uncen B Ka)KI[Oﬁ U3 CUCTEM CHUCJICHHS C OCHOBAHUEM P O3HAYACT COKPAIICHHYIO 3allUCh BLIPAKCHUA!

10
8
4
3
3 1
5 402
2 I 00

LU — B S L

0

[N &
WS ot S

-

T o B ]

o= X101+ 5x10°

-

-

4x8' + 3x8°

242 + Ox4' + 3Ix4°

1x3% + 0x3* + 2x3' + 2x3°*

Ix25 + Ox2% + Ox2° + 0x2% + 1x2' +1x2°

Bce n3BecTHBIE NMO3HIMOHHBIE CHCTEMBI CUHCICHUS SIBIIIOTCS aJJUTHBHO-MYJIbTUILIMKATHBHBIMH. OCOOCHHO OTYETINBO
AN THBHO-MYJIbTHIUTMKATUBHEIH CIoco0 00pa3oBaHusl 4ucen M3 Oa3MCHBIX BBIPAKEH B YHCIHUTENBHBIX PYCCKOTO S3BIKA,
HaIpuMep IATHCOT IIECTHIECAT BOCEMB (T. €. TIATh COTEH IUTIOC IIECTh IECATKOB ILTIOC BOCEMB).

Apudmerndeckre IeHCTBUS HaJl YUCIaMH B JIIOOOH ITO3UIMOHHON CHCTEME CYHMCIICHHUS TPOU3BOJISTCS 110 TEM JKE MIPaBHIIaM,
YTO U B JECATUYHON CHUCTEME, TaK KaK BCE OHHM OCHOBBIBAIOTCS Ha MPAaBUIIAX BBHIMOIHEHHS ACHCTBUII HaJ COOTBETCTBYIOLIIHIMH
nonuHOMaMH. IIpu 3TOM HYXHO TOJIBKO IOJb30BAThCS TEMU TaOJNHI[AMH CIOXKEHHS U YMHOXEHHS, KOTOPBIE UMEIOT MECTO TPH
JTAHHOM OCHOBAHHUH P CUCTEMBI CUMCICHHSI.

PaccmoTpuMm B KadecTBe mMpuMepa BBIIOJHEHHE apU(PMETHUYECKHX OMepaluii B TPOWYHOW W TATEPUYHONW CHCTEMax

CUHCIICHHSI, TAOHIIBI CIIOKEHUSI M YMHOXKEHUS T KOTOPBIX MTPECTaBICHBI COOTBETCTBEHHO Ha puc. 3.1 u 3.2.

+ 0 1 2 X 0 1 2

0 0 1 2 0 0 0 0

1 1 2 |10 1 0 1 2

2 2 110 11 2 0 2 |11

Puc 3.1. TaGmuis! CI0KEHUS] 1 YMHOXEHHS B TPOMTHON CHCTEME CUHCIICHHS.

+ 0 1 2 3 4 X 0 1 2 3 4
0 0 1 2 4 0 0 0 0 0
1 1 2 3 4 10 1 0 1 2 3 4
2 2 3 4 10 11 2 0 2 4 11 13
3 3 4 10 11 12 3 0 3 11 14 22
4 4 10 11 12 13 4 0 4 13 22 31

Puc 3.2. Tabnump! cOKEHUS B YMHOXKCHUS B MIATCPUYHON CUCTEME CUHCIICHHS.

Koo (ot nat. codex) — crcrema yCIOBHBIX 3HAKOB (CHMBOJIOB) [UTsl IIPECTABIICHUS Pa3INYHON HH(DOPMALIUH.

JIro60My TUCKpPETHOMY COOOIICHHIO MIIH 3HAKy COOOILICHHUsI MOXKHO MPUIHCATh KaKoi-1100 mopsiikoBelii Homep. [lepenaua
WM XpaHEHHE COOOLICHWH MPH ITOM CBOAUTCS K Iepernade WM XpaHeHUIO 4ucel. YuMcia MOXHO BBIPa3sHTh B KaKOW-JIHOO
cHCTeMe cuucieHus. TakuM o0pa3oM OyneT MoTydeH OJMH U3 KOJJOB, OCHOBAaHHBII Ha TaHHOW CUCTEME CUHCIICHUS.

20




QcHosaHue
CHCTEMK
cwncnenwa | P=12 | P=10 P=8 P=4 P=3 p=2

3anuce
4 2 1622 100011
wwona 26 35 3 03

{k0R uMcna)

nextpn-
WECKHE
CHIHANG

{KO50B3NA
KO M-
HALKA)

Puc. 3.3. U300paxenue uncnia 35 B BUJe CUTHAJIOB IPU Pa3HBIX CHCTEMAX CUHUCIICHHS.

3.2. /IBonyHasi, BOCbMepPUYHAs U IIECTHAALATEPUYHAS CHCTEMBbI CHUCIEHUS

IIpumepsr n300pakeHNsI YHCEN B TAaHHBIX CUCTEMAax CYHCICHUS MpeCTaBIeHb! B Ta0d. 3.3.

Tabruya 3.3
CucremMbl CHUHC/ICHUS
10-uyuman | 2-wynad | B-uunas | 16-nunwas 1Q-suman | 2-vyvaa | 8-uunan | 16-nynaa

0 00000 0 0 1 01011 13 B
1 00001 1 1 12 01100 14 C
2 00016 2 2 13 01101 15 D
3 00011 3 3 14 110 16 E
4 00100 4 4 15 0141t 17 F
5 00101 5 5 16 10000 20 10
6 00110 6 ] 17 10001 21 11
7 00111 7 7 18 16010 22 12
8 01000 10 8 19 10011 23 13
9 01001 1 9 20 10100 24 14
10 01010 12 A

Kaxk OBIIO OTMEYEHO BBIIIE, B COBPEMEHHOH BBIYMCIUTENBHON TEXHHUKE, B YCTPOMCTBAX aBTOMATHKH U CBSI3H HCIIOJIB3YETCS
B OCHOBHOM JIBOWYHAsI CUCTEMA CUMCIICHHS, YTO 00YCIIOBJIEHO PSJOM NPEUMYIIECTB JaHHOW CHCTEMBI CUNCIICHUS Nepe]] IPYruMH
cuctemamu. Tak, JJs ee peann3alny Hy>KHbl TEXHUUECKUE YCTPOMCTBA JIMIIb C ABYMsl YCTOHYHMBBIMH COCTOSTHHSIMH, HAIIpUMep
MaTepuanl HaMarHW4eH WM pa3MarHnueH (MarHUTHBIE JICHTBI, TUCKH), OTBEPCTHE €CTb WIIH OTCYTCTBYeT (mepdoieHTa H
nepdokapTa). ITOT obecneynBaeT Oojee HaIe)KHOE W MOMEXOYCTOWYHMBOE MpEeACTaBlieHHe HMH(GOPMALUK, JaeT BO3MOXXHOCTH
NpUMEHEHHs1 armapata OyneBoi anreOpsl Uil BBIMOJHEHHS JOTHYECKHX mpeobOpaszoBanmii uHpopmammu. Kpome Toro,
apuQMeTHIECKHE OTIepalliy B TBONYHON CHCTEME CUHMCIIEHHS! BBIMOIHSIOTCS HAHO0Iee IPOCTO.

HemocraTok [BOUYHOM CHCTEMBI — OBICTPBINA POCT YKCIA Pa3PsI0B, HEOOXOAUMBIX ISl 3aIIMCH OOJBIINX THUCET

Ilepesod 60CoMEPUUHBIX U UWECTHAOYAMEPUHHBIX YUCE 8 OBOUYHYIO CUCHEMY OCYUeCMEIemcs NymeM 3aMeHbl Kadcoou
Yuppovl IKEUSANEHMHOU ell OBOUUHOU MPUAdOU (MPOUKOU Yyugpp) unu mempaooi (vemeaeprou yupp) coomseemcmeeHHo.

Ymobul nepegecmu YUCIO U3 OBOUUHOU CUCMEMbI 8 B0COMEPULHYIO UNU WUECMHAOYAMEPUYHYIO, €20 HYICHO pa3bumbs 61e60 u
61paso om 3anAmol Ha Mpuaovl (0N 80CbMEPUYHON) Ul mempaodsl (01 wecm-HaAoYamepuyHol) u Kaxicoylo maxyio epynny
3AMeHUMb COOMBEMCMEYIOWell 60CoMEPUUHOU UYL UWeCMHAOYAMepUYHOU Yu@ppol.
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Harpumep:
10101001,10111,

101

0
11
2 5

1,101 110, = 251,56

1 1
S ©

—

10101001,10111, = wlm uim. u;lu 1{:1\{6{}2 = A9,BS ..

A 9 B B8

[paBuia BBIIONHEHHUS apUPMETHIECKUX ONEPALMU CIO0JCeHUsl, BbIYUMAHUS, YMHOJNCeHUs U Oenenus B 2-, 8- u 16-n4HOM
CHCTEMax CUHCIICHHs, KaK ObUIO OTMEUEHO BBIIIE, OYAYT TAKMMH K€, KaK U B JIECATUIHOU CHCTEME, TOJBKO HAJIO IOJIb30BaThCS
0COOBIMH ISl KXKJ0H CHCTEMBI TAOIUIIAMH CIIOKEHHS ¥ YMHOXKCHUSL.

Cnoxycenue

Tabmuup! caoKeHus Ui 2-U9HOH, 8-N9HON U 16-WIHOM CHCTeM CUMCIICHHS IPEICTAaBICHEI Ha puc. 3.5. u puc. 3.6.

CAoXKeHHe CAoXKenue

B ABOI‘.I‘II-IOﬂ CHCTEeMe B BOCbM&pH‘IHOﬁ CHCTEME

+ ] 0 1 +l0 1+ 2 3 4 5 6 7

0 0 1 0l0 1 2 3 4 5 6 7

1 1 10 1|t 2 3 4 5 6 7 10
212 3 4 353 & 7 10 11
313 4 5 6 7 10 11 12
414 5 6 7 10 11 12 13
5|15 6 7 10 11 12 13 14
6|6 7 10 11 12 13 14 15
717 10 11 12 13 14 15 16

Puc. 3.5. Tabnuub! ciioxeHus UIsl TBOUYHOI, BOCBMEPHYHON CUCTEM CUHCIICHHS
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Puc. 3.6 Tabnuna cinosxeHus A MIECTHAIATEPUIHON CHCTEMBI CUHCICHHS

VYmnoorcenue
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Bemmonsss yMHOXXEHHE MHOTO3HAYHBIX YMCEI B PA3/IMYHBIX IO3ULMOHHBIX CHUCTEMAaX CUMCIIEHUS, MOXKHO HCIOJIB30BaTh
OOBIYHBII aJTOPUTM TEPEMHOKEHHS YUCEN B CTOJNIOMK, HO TPU 3TOM PE3yNbTaThl IEPEMHOKEHHS U CIIOXKEHHsI OTHO3HAYHBIX UHCET
HeoOX0MMO OpaTh U3 COOTBETCTBYIOLIUX pacCMaTPUBAEMOIl cHcTeMe TabNUIl YMHOXKEHHS U CIIOKEHHSI.

x o 1 =10 1 2 3 4 5 6 7

0 0 O olo ©¢ 0 0 © O O O

1 0 1 1lo 1 2 3 4 5 6 7
2]lo 2 4 6 10 12 14 16

3|lo 3 6 11 14 17 22 25

4|0 4 10 14 20 24 30 34

slo 5 12 1% 24 31 36 43

6lo 6 14 22 30 36 44 52

7|lo 7 16 25 34 43 52 61

YMHOKeHHEe B mecmaAna‘repanoﬁ CHCTEeMe

x| e 1 2 3 4 5 6 7 8 9 A B C D E F
o|lo o o o o 0 0 0 0 ¢ 0 0 0 O O O
1 1o 1 2 3 45 6 72 8 8 A B C D E EFE
2|l 0 2 4 6 8 A C E 10 12 t4 16 18 1A 1C IE
3|l 0 3 6 9 C F 12 15 i8 1B (E 2t 24 27 2A 2D
4|l 0 4 8 C 10 14 18 IC 20 24 28 2C 30 34 38 3C
5|l 0 5 A F 14 19 1E 23 28 2D 32 37 3C 41 46 4B
6 | 0 6 C 12 18 1E 24 2A 30 36 3C 42 48 4E 54 5A
7| 0 7 E 15 1C 23 2A 31 38 3F 46 4D 54 5B 62 69
g8 | 0O 8 10 18 20 28 30 38 40 48 50 58 60 68 70 78
9| 0 9 i2 1B 24 2D 36 3F 48 51 5A 63 6C 75 7E 87
A|l 0 A 14 1E 28 32 3C 46 50 5A 64 6E 78 82 8C 96
B|l o B 16 21 2C 37 42 4D 58 63 6E 79 B4 8F 9A AS
c| 0 C 18 24 30 3C 48 54 60 6C 78 84 90 9C A8 B4
D| 0 D 1A 27 34 41 4E 5B 68 75 82 8F 9C A9 B6 C3
E| 0 E 1C 2A 38 46 54 62 70 7E 8C 9A A8 B6 C4 D2
F| 0 F IE 2D 3C 4B 5A 69 78 87 96 A5 B4 C3 D2 E1

Puc. 3.6. TaGAHUL YMHONKEHHA AAR 2-HYHOH, B-HYHOH W 16-paH0 cucTeM CYUHCASHHA

Henenue

JleneHne B TaHHBIX CHCTEMaX CUHCIIEHHS, KaK U B JIFO00H IPpyroi MO3UIMOHHON CHCTEME CUUCIICHUS, TIPOU3BOIUTCS TI0 TEM
e MpaBUiIaM, KaK U JICJICHHE YIJIOM B ICCATUYHON cucteme. B m1BOMYHOI cucTeMe JefieHHe BBITIONHACTCS 0COOEHHO MPOCTO, TaK
KakK o4yepenHast U(pa 4acTHOTO MOKET OBITh TOJIBKO HOJIEM WJIH CTUHHIICH.

HBOI/I‘IHO-HGCHTI/I‘IHaﬂ CUCTEMA CHUC/ICHUA

JBomuano-mecaruunas cucrema cumcierns (JJACC) mmpoko mcmonb3yercs B HU(GPOBBIX YCTPOWCTBAX, KOTAAa OCHOBHAS
4JacTh ONepanuil CBsi3aHa HE ¢ 00pabOTKOH M XpaHeHHWEM BBOAMMOI MH(OpMAINHU, a C € BBOJOM H BBIBOJIOM HAa KaKHe-THOO
MHJUKATOPHI C AECATHYHBIM NIPEACTAaBICHHEM MOTyIEHHBIX Pe3yIbTaTOB (MUKPOKAIBKYIATOPHI, KACCOBBIE allllaparsl | T. IL.).

B mBonuno-necsTHuHOI cucteMe fecsitiaHbie UGps! oT 0 10 9 mpencTaBIsoT 4-pa3psaHBIME TBOMYHBIME KOMOWHAIMSAMH OT
0000 o 1001, T. e. TBOMYHBIMH SKBHBAJICHTAMH JECSTH TEPBBIX LIECTHAAUATEPUYHBIX 1Udp (cM. Tabm. 3.3). [IpeoOpasoBanus u3
JIBOMYHO-ACCATHYHOH CHCTeMbl B JecsaThdHylo cuctemy cuucienus ([CC) (u oOparHble mpeoOpa3oBaHUs) HE BBI3BIBAIOT
3aTPYAHCHUH M BBITONHSIIOTCS IyTEM MPSIMOW 3aMEHBI YeThIpeX JBOWYHBIX LU(P OAHOI AecsaTHuHOW Ludpol (Mmu oOpaTHO
3ameHbl). Hanpumep,

JIBe nBOWYHO-AecATHYHbIE HMHGPBI cocTaBnsioT 1 OaiT. Takum oOpa3zom, ¢ momompio 1 OaiiTa MOXXHO TpPEACTaBIATH
3HaueHus ot 0 10 99, a He ot 0 10 255, Kak MpU UCIIOIB30BAHUU 8-pa3psiTHOTO IBOUYHOTO YHCIIA.

Tak, ecnu 9ncito

10010101 OOIT 1000
paccMaTpuBaTh KaKk JBOMYHOE, TO €r0 IECATUYHBIN SKBUBAJIECHT
(100101010011 1000),=(38200),,
B HECKOJIBKO pa3 OoJIbLIIe JeCITHIHOTO SKBHBAJICHTA JBOMYHO-ACCATHIHOTO YHCIIa
(1001 0101 OOIT 1000),15= (9538) 10-

Cro’keHUe TBOMYHO-AECSITUUHBIX YHCEN, IMEIOMNX OJUH AECITUYHBIA pa3psijl, BHINONHSIETCS TAK )K€, KaK U CIOXeHHe 4-
pa3psOHBIX ABOMYHBIX dHceNl Oe3 3Haka, 32 HCKIIOYEHHEM TOTO, 4YTO IpH IIONY4eHHWH pe3yibTara, mpesbmmarormero 1001,
HEOOXOIMIMO TIPOU3BOIUTH KOPPEKIMIO. Pe3ynprar KoppekTupyercs ImyTeM NpHOABICHHs JBOMYHOTO Koja ducia 6, T. €. KoJa
0110.

3.3. [IpeacraBienne YMCJI0BOM, CHMBOJIBHOI U rpaduyeckoii uH(GopManun B HuppoBLIX aBTOMATAX
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WNudopmamma B mamsatu OBM 3amuceiBaercst B ¢opme mudpoBoro asomyHoro komga. C stoit nensto 9BM comepkur
GOJbIIOE KOJIMYECTBO SYEEK MAaMATH U PErucTpoB (OT JaT. regestum — BHECCHHOE, 3alMCAaHHOE) A XPaHCHUs JABOUYHOU
uHbOpMaIMK. BONBIIMHCTBO 3THX SYEEK UMEET OAUHAKOBYIO JUIMHY JI, T. €. OHH MCIIOJNB3YIOTCS JUIS XPAaHCHUS 72 OUT JBOUYHOM
nHpopmarmy (ONT — OAWMH MBOMYHEIN paspsxm). MHbopmanms, XxpaHuMas B TakoH sueiike, Ha3pIBaeTCsS CIOBOM. /IBomdHOe
CII0BO, cocTosmiee 13 2 GaiiT, mpeacTaBleHo Ha puc. 3.7

Crapwvi 6ut BuT Mnanwmi Gur
- e e
271 1 0 171 1 ofo 1 o1 o0 1 1 0
BaiT BaiT
Cncso

Puc. 3.7. bur, Gaift u cioBo
SIdefiku TaMATH W PETHCTPBI COCTOST W3 AJIEMEHTOB MamsaTH. KakIplii W3 TaKUX SJIEKTPUYECKUX DIIEMEHTOB MOXKET
HAXOAUTHCSI B OJHOM M3 JBYX YCTOWYMBBIX COCTOSIHHMN: KOHICHCATOP 3apshKEH WIIH Pa3psDKEH, TPAH3UCTOP HAXOMUTCS B
MPOBO/ISIIEM HITH HEMPOBOMSIIEM COCTOSIHUH,
Hanpaxeénnwa
4 UCTOMHHKA NUTEHWA, B

-] Obnacre
HanpaXeHui,
COOTERTCTAYIOWNX
4- CMrHany 1"
HaeanbHui
3 / curuan
/J /5 PeanoHui
: = CHUrHan
2 -
| .
1 1
! O6nacts
14 / HANPAXEHHRA,
~ — COOTBOTCTAYIHUNK
\1}\\\\‘- % carnany “o”
0 ey — \ »
non - 1 L] 00 t

Puc. 3.8. I'paduaeckoe m3o0paxkeHne JBOMYHOTO CHTHAIA
B BBIYHCIHTENBHBIX MAIIMHAX IPUMEHSIOTCS 1Be GOPMBI MPeICTaBICHHS IBOMYHBIX YHCET:
m ecrecTBeHHas hopma, miu popma ¢ GUKCHPOBAHHOM 3arsiToil (TOUKOIT);
®m HopMaibHas Gopma, niH Gopma ¢ rIaBaroLei 3aniTol (TOUKo¥).
C ukcuposannoii 3ansamoil 6ce YUcia U300PANCAIOMCA 8 8UOe NOCIO08AMENLHOCIU YUPP ¢ NOCMOAHHBIM O 8CEX YUCeN
nojodceHueM 3anamou (Moukou), omoensiowjelrl yeaylo wacme om OpobHou. B obwem cnyuae paspsonas cemxa OBM ¢
@uxcuposantoll 3anamotl umeem U0, NOKA3AHHLII Ha puc. 3.9.

agag | 2 | ... 2t 20 . 2 22 2T

n+1 r

Puc. 3.9. Pa3psinnas cetka it GOpMBI ¢ PUKCUPOBAHHOMN 3aIATON

Ecim B pe3ynbTare oOInepamiy ITOMYYUTCS UHCIIO, BBIXOASIIEE 3a IOIYCTHMBIN HAla3oH, MPOUCXOAUT IEPEHOHEHHE
pa3psITHO CeTKH, YTO HapyllaeT HOpPMaybHOEe (YHKIIMOHHPOBAaHHE BBIYMCIUTENBHOM MammHbel. B coBpemeHHbix DBM
ecTecTBeHHasi popMa IpeCTaBICHHS UCIONB3YeTCsl KaK BCIIOMOTaTeIbHAs M TONBKO JJIS LENbIX YHUCEeIL.

C mnaBaromiell 3amsToi Kakioe 4ducio u3obpakaeTcs B Buae AByX rpynn mudp. Ilepsas rpynma umdp HasbsiBaeTcs
MaHTHCCOM, BTOpas — TIOPSIIKOM, MPpUYEM aOCOJIOTHAsT BEIMYMHA MAHTHCCHI JOJDKHA OBITh MeHbIIe 1, a MOpsSI0K — IeJbIM
YHCIIOM.

N==Mp™, (328)

I'me M — manTHCCa yncna (M[<1);

S — MOPSIOK YHUcHa (S — IeI0e YUCTIO0);

p — OCHOBaHME CHCTEMBbI CUHCIICHHUS.
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IIpencraBnenne cUMBOIBHON HH(MOPMAIIAU

CumBonbHast (anpasutHo-1dpoBas) uHpOpManusi XpaHutcs u obpabateiBaetcs B O9BM B dopme mudposoro xoxa, T. e.
KaXZIOMY CHMBOJIY CTaBUTCSI B COOTBETCTBHE OTJIEIbHOE OHHAPHOE CIIOBO-KOJ.

Heo6xoaumelit HAOOp CUMBOJIOB, IPETYCMOTPEHHBIH B KOHKpeTHOH DBM, 00BIYHO BKITIOYAET B ce0s:

m  OykBeHHO-IIM(POBEIE 3HAKH andasuTa (a1(aBUTOB);

m  crenuanabHbIe 3HAKH (TIpoler, CKOOKH, 3HAKH IPETUHAHAS U JIP.);

m  3HAKHU ONeparii.

Cpenu HabOpOB CHMBOJIOB Hamboubliee pacrnpoctpanenue nonyumnd 3Hakd koga ASCII (ASCIHI — American Standard
Code for Information Interchange) — amepukaHCKuii cTaHIapTHBI Kox oOMmeHa wHpopMmaimeir u koga EBCDIC (Extended
Binary Coded Decimal Interchange Code) — pacuiupeHHbIH JBOUYHO-ACCITHYHBIN KO 00MeHa uHpopmarmein. HaGop EBCDIC
HCIIOJIBb3YeTCs TNIABHBIM 00pa3oM Ha «OONBILINX» MallkHaxX, Toraa kak Habop ASCII, co3nanusiii B 1963 r. u BBeJCHHbIH B JeliCTBUE
unHctuTyToM cranaaprusamun CIIIA (ANSI — American National Standard Institute), Haxomut HanGosee MUPOKOE PHUMEHEHIE
B MHHH- U MHKpOOBM, B TOM 4HCJIe B IEPCOHAIBHBIX KOMITBIOTEPAX.

ASCIl— s3T0 cemupa3ps bl Koa, odecriednBaronuii 128 pa3nuaHbIX OUTOBBIX KOMOMHAIIH.

TlepBbie 32 koza 6a30Boi TabNHUIIBI, HAYMHAS C HOJICBOTO, OTAAHbI IIPOM3BOIUTENSAM alNAPAaTHBIX CPEICTB. B 3T0i 061acTu
Pa3MEIIAOTCs TaK Ha3bIBACMbIC ynpasisowue KoObl, STH KOIbl HE BBIBOIITCS Ha 3KpaH, HO OHH MOTYT YIPaBISITh TEM, KakK
HPOM3BOJMUTCS BBIBOJ IPOYMX JIAHHBIX.

Haunnas ¢ koma 32 mo xoxm 127 pasmemieHbl KOOBI CHMBOJIOB aHTJIMICKOTO ajdaBuTa, 3HAKOB NpENHUHAHUSA, HUAQD,
apu(METHUCCKUX ACHCTBUI M HEKOTOPHIX BCIIOMOTATEIbHBIX CHMBOJIOB.

a) G)

s$z88¢ 8385858
00 o leler| |p |oo oolc |[E|a [H|L [ L] ef=Joo
o1 |¢ 11Aa]Qla |g |, oo J=]i |H]|L |T]|Bix=01
0z2l« |2 |B|R]b |r |O2 oz|le |lals |B|T|mw]r]=z Yoz
oslz]3]|c|s]c |s |o3 o3[a [a [w [t [1 [w]w]l= oz
04| |4 |D|T |2 ft |o4 o4fa o |a]t [=-]cl=]({oa
os|% |s |JE|u]e fu |os os|a jo [ [H t|rlolt Jos
o6& |6 fF |v]r {v |os 06 [& [0 Ja]yf m ]+ |os
o7 | |7z Jc|w]g [w]o7 o7fc O |2 It T | = o7
osJ( s fH|X|n [x |os o8le 5 1éfa [“F4][=] Jos
09 {) [o 1 |[¥Y|i |¥v Joo oole [O] |3l [G]: |00
0] : B3 |z }i z f1o 10 U=l nlLtclal-|t°
mf+]: P[]k |1 ]t ufrrel| ql=mlal~v]
12 |. <tL |n)4 1] |12 1i2zli (L% ]IFlml|ee]n |12
13- |=]m]l|m]} |13 NI IPE 12k
4], I>|IN]|"|n i~ |14 1a|AfRE« |4 [aF c|mha
sfs [z [o]-1o 15 is[A 7> [ [Z (™| |is

Puc. 3.15. CrannaprHas konuposka ¢pupmsl IBM: a) s komos 1...127; 6) ans kogos 128...255

B pacmmipenHoit Tabmume craHgapTHOH koaupoBku ¢upmbl IBM Tpu cmexHBIE KOJTOHKH (KOmel 176...223) 3aHHMaroT
CHMBOJIBI TICEBAOTpadHKy, KOJOHKH ¢ Kogamu oT 128 nmo 175 m ot 224 no 239 wucnone3yloTcst Ui pa3MEIIeHUs] HEKOTOPBIX
CHMBOJIOB HAIIMOHAIBHBIX al()aBUTOB ,a TOCIeAHs A KoJoHKa (Kobl 240...255) — i pa3MelleHns CreHaIbHbIX 3HAKOB.

Jnst mpencrasieHust OykB pycckoro andaBurta nepBoHayaigbHO Obul paspaboran ['OCToBCKHMiII BapHaHT KOJUPOBKH —
KOU-7 (xox obMeHa uHpopMaiueir 7-0uTHbIiN). PacmosnokeHne CHMBOIOB BO BTOPO#l MOJIOBHHE TaOIUIBI PE3KO OTIHYACTCS OT
npussAToro ¢pupmoit IBM, uto 3aTpynHseT ucmonbp30BaHne 3apyOeKHOTO IIPOrpaMMHOTO 00eCIedeHHsT Ha OTeYeCTBEHHEIX DBM.
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Puc.3.16. 'OCT-anpTepHaTUBHAs KOJUPOBKA

Jpyras pacnpocTpaHeHHas KoaupoBka HocuT HazBaHue KOU-8 (koo obmena ungopmayueii socomusnaunwiti) (puc. 3.18)

128 144} | 160 — 176 t | 19230 | 208n | 224 }O| 240 T
1200 | 1458 | 161 E [177 + | 193a | 209 | 225 A | 241 41
1307 | 1468 | 162|178 1| 1946 | 210p | 226 B | 242 P
1310|1471 | 163 & 179 B | 195y | 211¢ | 227 ]| 243 C
1320 146m | 164 —[180 1 [ 196 | 2127 | 228 A | 244 T
133 4| 149. | 165 1814 [ 197e | 213y | 220E | 245 ¥
134 b | 1504 | 166 1 |182 v} 198 | 214x | 230 @ | 246K
1354 | 151~ | 167 71 {183 T | 199r | 2158 | 231 T | 247 B
136+ | 1525 | 168 7184 7| 200x | 216 | 232X ]| 248D
1370 | 1532 | 169 L 185 & | 200 u | 217w | 233 Wi | 249 BI
138 + | 154 170 L[186 4 | 2024 2183 | 234 M} 250 3
t390=| 155} | 171 L |187 £ | 203k | 219w | 235 K | 25110
140=] 156- | 172 2 188+ | 2042 | 2205 | 236 A | 252D
141 @ | 1572 | 173 |89+ | 205m | 220w | 237 M| 253101
t42 4 | 158. | 174 <1190+ | 206 | 2224 | 238 H| 254 4
143 0| 159+ | 175 F|191 & | 2070 | 2231 | 2390 255 B

Puc. 3.18. Komuporka KOH-8R
B mocneHee BpeMsi Bee OoIbliiee pacipocTpaHeHUE MOTydaeT yHHBEpCcallbHas CHCTEMa KOJMPOBAHUS TEKCTOBBIX JaHHBIX —
UNICODE. B nanHO# cuctemMe CHMBOIIBI KOAUPYIOTCSI HE BOCBMUPA3PSITHBIME JBOMYHBIMH YHCIaMH, a 16-pa3psaHbIMU YUCIIAMH.
[lecTHaAaTh pa3psaoB IO3BOJAIOT 00ECIEUUTh YHUKATIbHBIC KOJBI AT 65536 pa3iuyHBIX CHMBOJIOB — 3TOTO JOCTATOYHO YIS
pa3MelleH:s B OAHOMN TabJIMIIE BCeX IIMPOKOYMOTPEOIIIEMBIX S3bIKOB.

[IPEJICTABJIEHUE I'PAOUYECKO MTHOOPMALIMA

B oTimyre oT METOZI0B MPEACTABICHHS CHMBOJIBHOW U YUCIOBOW HHGOOPMAIIHH, A MPEACTABICHUS U300paKEHHM, ayTHO- 1
BUICOMH(OPMAIINH TTOKa HE CYIIECTBYET OOMIETPH3HAHHBIX CTAaHIAPTOB.

Haubonee pacmpocTpaHeHHbIE W3 CYMIECTBYIONIMX METOJOB IPEICTABICHUS H300paKEHHH MOXKHO DPAa3NeNUTh Ha JIBE
0OJIBIIHE KATETOPUH: PACTPOBBIC METO/IBI U BEKTOPHBIC METO/BL.

Ilpu pacTpoBoM MeTode M300pakeHHE IPEICTABISIETCS KAaK COBOKYIMHOCTh TOYEK, Ha3biBaeMbIX nukcensmu (pixel —
cokpaienue ot picture element — snemenT nzoOpaxkenus). [T0CKOJIBKY JHHEWHBIE KOOPAWHATH U MHIMBUAYaJIbHBIE CBOHCTBA
KaXJI0M TOYKH (SPKOCTh) MOXHO BBIPa3UTh C IMOMOMIBIO LIEJBIX YHCEN, TO MOXHO CKa3aTh, YTO PACTPOBOE KOJIUPOBAHHE
IMO3BOJIAICT UCIIOJIB30BATh JIBOI/ILlelP'I KOA 1A TPEACTaBJICHUA l"pa(bl/llleCKl/IX JAaHHBIX.

JIyi KOMUPOBAHUS IIBETHBIX I'padUUECKUX H300PKECHUN TPUMEHSCTCS NPUHYUn 0ekoMno3uyuu TMPOU3BOJIILHOTO I[BETa Ha
OCHOBHBIE COCTaBJISIOIINE. B KauecTBe TaKMX COCTABISIONIMX HCIIONB3YIOT TPH OCHOBHBIX IiBera: KpacHbii (Red, R), 3enembrit
(Green, G) u cunwmii (Blue, B). Ha npaktuke cumtaercs, 4To JTHOOOH IIBET, BUIMUMBIN YEIOBEUYSCKUM TIJIa30M, MOJKHO ITIOIYYUTH
MyTeM MEXaHHYECKOTO CMEIICHHUS 3TUX TPEX OCHOBHEIX IIBETOB.

[Ipu 3TOM crcTeMa KOIUPOBaHUS OOECIeUuMBAET OJHO3HAYHOE OmnpenelieHne 16,5 MITH pa3miyHBIX [[BETOB, YTO OJIM3KO K
llyBCTBI/ITe.]'lbHOCTI/I YCJIIOBCYECCKOI'O Ijiasa.
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KpacHbii (255, 0, 0)

Mypryprit (255, 0, 255)
XKenmwit (255, 255, 0)

Benbiii (255, 255, 255)

Cunnia (0, 0, 255)
3eneHwii (0, 255, 0)

lonyGoii (0, 255, 255)
LiseToBas cucTeMa RGB

Puc. 3.20. LiseroBas cucrema RGB

BexTopHbIe MeTObI MO3BOJAIOT N30€XKaTh MPoOIeM MacITaOMPOBaHMUS, XapaKTEPHBIX U PacCTPOBBIX METOJOB. B 3TOM
cilyqae M300pa)keHHEe MPEACTABISACTCS B BUAE COBOKYMHOCTH JIMHUH M KPHBBIX. BMecTo TOro 94ro0bI 3acTaBIATh yCTPOHCTBO
BOCIPOU3BOANTD 3aJaHHYI0O KOH(HUIYpalHUio MHUKCEIeH, COCTABIMIONINX H300pakeHHe, eMy IepefaeTcsi MoApoOHOe ONMHCaHUe

TOTO0, KaK PacIoJIokKEHbI 00pa3yromue H300paKeHHe IMHIN 1 KPUBBIE.
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PA3JIEJI 4:

JIOTHYECKHE OCHOBBI IOCTPOEHUS HUP®POBbBIX ABTOMATOB

OcHOBY T1000T0 JUCKPETHOTO BBIYUCIUTEIBHOTO YCTPOWCTBA COCTABIISIOT JIEMEHTapHbIE JJOTHUecKue cxeMbl. PaboTta 3Tux
CXeM OCHOBaHA Ha 3aKOHAX M MpaBMiIaX anreOpsl JOTHKH, KOTOpas OMEpUpyeT ABYMs MOHATHAMH: UCTMHHOCTH M JIOJKHOCTH
BBICKa3bIBAHMI.

Ancedpa nozuku — pa3aes1 MaTeMAaTHKH, H3y4aIOIIHii BHICKA3bIBAHMSI, PACCMATPHBAEMbIE CO CTOPOHBI MX JJOTHYEeCKHX
3HAYEeHMI1 (MCTUHHOCTH WJIH JIO3KHOCTH) M JIOTHYECKHUX ONlepaluii HaJ HUMH.

Arnmapat anreOpsl JIOTHKU {0ynesotl anreOpsl) co3naH B 1854 r. JIx. Bynem kak mombITka M3ydeHUs JIOTHKH MBIIIICHHS
MaTeMaTU4eCKUMH MeToJaMu. BriepBble nmpakTuueckoe npuMeHeHre OyneBoi anredpsl 0b110 caenano K. lllernonom B 1938 T.
JUIL aHalIM3a W pa3pabOTKH peNeHHBIX IEepeKNoYaTeNbHBIX CeTelf, pe3ynbTaToM dYero sBMiachk pa3paboTka MeToja
MpEJCTaBICHUS TI000H CEeTH, COCTOsIIeH M3 COBOKYMHOCTH IMEpeKiodaTenell W pene, MaTeMaTHYeCKHMH BBIPQKEHUSIMU U
MPUHIMIIOB UX MPeoOpa3oBaHKs Ha OCHOBE MPaBHJiI OYyJI€BOH anreOphl

JyemMenThl. CXEMBl BBIYHCIHTEIBHBIX YCTPOWCTB MOXKHO YCJIOBHO Pa3deJIMTh Ha TPU TPYNIBI HCIOJHHUTEIBHBIC,
nH(OpPMaIMOHHbIe W ympasiomue. [lepBrle mpomsBomaT o6paboTKy HH(opMarum, IpencTaBIeHHOW B OMHapHOI (opme;
BTOpBIE CITyXaT Ul Ieperadd OWHapHOW (opMbl MH(OpPMAIMH; TPETHH BBINONHSIOT YIpaBisiomue (YHKIHUHU, TeHEpUpYs
COOTBETCTBYIOIME CHTHAJIBL.

Onepauuu. OCHOBHBIMH, WK 0a30BBIMH, OmepalusaMu OyieBoil mwrebpsr cyxar (tadn. 4.1): I (AND), MJIN (OR) u HE
(NOT). Omepanust I Ha3bIBacTCs JOTMYECKUM YMHOKEHHEM WM KOHBIOHKIMEH W 0003HAYAeTCsl 3HAKOM YMHOXKEHHS {*, II}.
Omnepaunst NJIW HazpiBaeTCs TOTHYECKUM CIIOKCHUEM WM JU3BIOHKLIUEH U 0003HAYaeTCs 3HAKOM CIOKEHHs { +, V}. Onepanus
HE HasbIBaeTCs IOTHYECKUM OTPHL@HHSM WM HHBEPCHEH (JIOMONHEeHHEM) i 0003HaYaeTcst 3HakoMm {', -.}.

Tabnuya 4.1
Ba3oBble Joruyeckue onepanun
Oncpanyus Haaganue onepanuu Oboznaversie onepalny
H (AND) JloTHyeckoe YMEQKEHHE —
KOHBOHKIHA A
W (OR) Jlorryeckoe croxenne — +
AWIBIOHKLHA v
HE (NOT) JlotHyeckoe oTpHOANHC — !
HHBEDCHS -

4.1. OcHOBHBIE 32aKOHBI H MOCTYJIATHI AJredpbl JOTHKH
AKCHOMBI (TTOCTYJIAThI) aNreOphl TOTHKH
1 JIu3b10HKIMS ABYX MEPEMEHHBIX paBHA 1, €ciIn XOTs ObI OJJHA U3
HUX paBHa 1:
0 +0=0;0+1=1;
1 +0=1;1+1=1
2. KoHBIOHKIHA ABYX TepeMeHHbIX paBHa 0, ecu X0oTs OBl 01HA
nepemMeHHas paBHa 0:
0x0 =0; 0x1=0; 1x0 =0; 1x1 =1.
3. MlHBepcHst 0JHOTO 3HAUYEHUS IEPEMEHHOI COBIIAIALT C €€ APY
T'MM 3HaYCHUEM:
1=0,0=1

4.2. Tlpencrasnenne QyHKIMN aareOpbl IOTHKU

byneBoii (mepekiroyaTenbHON, ABOMYHON) (QYHKIIMCH HA3BIBACTCSA JBOMYHAS MMEPEMCHHAS J, 3HAUCHHE KOTOPOM 3aBUCHUT OT
3HaYEHHH APYTHX ABOMYHBIX IEPEMEHHBIX (X,, X" ...,X;), IMEHYyEeMbIX apryMeHTaMH:

y= Y(XnXZ """ xﬂ)

3aganue OyneBod (QyHKIMM O3HA4YaeT, YTO KaXKIAOMY M3 BO3MOXKHBIX COUETAHHI apryMEHTOB IOCTABJICHO B COOTBETCTBHE
OIIpEe/IeNICHHOE 3HAUCHHUE .

[Ipu n aprymenrax oOmee uucio coderanuid N = 2" . Tak Kak KaXAOMYy COYETaHHIO apryMEHTOB COOTBETCTBYET JBa
3nauenus Gpynkuuu (O, 1), To obuee urcio ynkimii F = 22

ByneBast GyHKIMSA MOXET OBITH 3a1aHa Ha CJIOBAX, TAOJIMYHO, AIreOPanyecKy UM YUCIOBBIM CIIOCOOOM.

Omnepanuio 3aMeHbl 0JHOW QyHKIMN APYTUMH QYHKIMSMU HA3BIBAIOT Cynepnosuyuell. ITa omepanus AaeT BO3MOKHOCTD C
MOMOIIBIO (DYHKIUH MaJbIX apryMEHTOB HONYIHTh ()YHKIINU OOJBIIETO YHCTA apTyMEHTOB

HopwmainsHoii popMoit cUnTaloT IpeICTaBIeHNE ITUX (QYHKIUH ITOCPEICTBOM CYIIEPHIO3UINHA BCIOMOTaTeNIbHBIX (YHKITHH —
MHHTEPMOB 1 MAaKCTEPMOB.

Munmepmom HA3BIBAIOT (ynkumio, KOTOpast NPUHUMAET 1 TOJIBKO npu
O/THOM 3HAYEHNH apryMeHTOB U 0 — npu ApYyrux (uHOIIA B JIuTepaType
HCNO/Ib3YeTCsl TEPMMH «KOHCTUTY3HTA eJUHULLD)).

Hanpumep, 1t QyHKIMH ABYX apryMEHTOB HUMEEM:
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x, %, o, c, e, c,
0 0 1 0 0 0
0 1 0 1 0 0
1 0 0 0 1 0
1 1 0 0 0 1

Takum 00pazom, 1st GyHKIMM IBYX APryMEHTOB MMeeM YeThipe MUHTepMa:
v _ T,
Co = xl . .\fz,
Cl=x %,
T B

1 .
C, =x - %,
Cl — .

3 = X)Xy

Maxcmepmom Ha3bIBAKOT yHxmIo, KoTOpast TMPUHUMAET 0 TOJIbKO npu

O/THOM 3HAYEHUH aprymMeHToB U 1 — npu Apyrom (uHorIA B JITeparype
HCMOJIB3YETCs] TEPMHMH «KOHCTHTYIHTA HOJISDY).

Hanpumep, mns GyHKIUK IBYX apryMEHTOB HMEEM:

X £ 0’0 Q 02 603 -
0 0 0 1 1 1

0 1 1 ¢ 1 1

1 0 1 1 ¢ 1

1 1 1 1 1

L]

0 —_

C;] =x) + Xy,

4.3. Jlornyeckuii CHHTE3 MepPeKJII0YATeNbHBIX H BEIYHCIHTEIBHBIX CXeM

4.3.1. CunTe3 nepeKJIIoYaTeJTbHbIX CXeM

Ilepexniouamenvnan cxema — cxemMaTuyeckoe H300paskeHHe HEKOTOPOIO YCTPOMCTBA, COCTOSILLIEr0 W3 mepekjiioyarenei u
COeIMHSIIOINNX MX NMPOBOJHUKOB, a TAK/Ke BXOIOB M BBIXOJ0B, HA KOTOpbIe MOAAETC M € KOTOPLIX CHHUMAaeTCsl 3JIeKTPUYeCKHii
CHTHAJ.

Kaxnprif mepexiroyaTesl UMEeT TOJBKO IBa COCTOSHUS: 3aMKHYToe M pa3oMkHyToe. Ilepexmouaremo X MOCTaBHM B
COOTBETCTBHE JIOTHUECKYIO IEepeMEHHYyIo!, KOTopas NMPUHHMAeT 3HaueHWe | TOJBKO B TOM Cilydae, KOrja Iepekmodarenab X
3aMKHYT M CXeMa IPOBOJUT TOK; €CIM JKe IepeKiIiovaTesb Pa3oMKHYT, TO IIepeMeHHas X paBHa Homo. [Ipu 3ToM IBa
nepekmoyatesns XuX cBsi3aHbl TakMM 00pa3oM, 4To Koraa X 3aMKHYT, TO X Pa3oMKHYT, 1 Hao0opoT. CrieoBaTesibHO, €Clu Me-
pekiroyarenio X MOCTaBlIeHa B COOTBETCTBHE JIOTMUECKash MEpPeMEHHas X, TO Iepekirouyarenio X JOJDKHAa COOTBETCTBOBATH
HepeMeHHas X.

PaCCMOTpI/IM q)yHKHI/II/I IPpOBOAUMOCTH F HEKOTOPBIX MEPEKITIOIATEIIbHBIX CXEM!

VOo—0

Cxema He COICP)KUT MepeKIroyaTeieil 1 MpOBOUT TOK BCera, cieaoBaresbto, F= 1; 0) o " o

CxeMa COZIepHT OJJMH MIOCTOSIHHO PA30MKHYTBIH KOHTAKT, cliefoBarensHo, F=0; B)

O x O
Cxema MIPOBOJAUT TOK, KOr'la NEPEKIOYATENIb X 3aMKHYT, U HE IPOBOJAUT, KOI'Jla X pa30OMKHYT,
cnenoBarensHo, F(X)=X; r) o -
X O

CxeMa MpOBOJIUT TOK, KOT/[a MIEPEKII0UaTellb X PA30MKHYT, U HE IIPOBOJIMT, KOT/[a X 3aMKHYT, CJIeI0BaTelbHO, F(X)= X;
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(@) X y (0]
CxeMa MpOBOJUT TOK, KOT[a 00a MepeKIIFoYaTes 3aMKHYTHI, ClieI0BaTebHO, F(X)=xy, €)
X

o—i o

y
Cxema IpOBOJUT TOK, KOT/Ia XOTsI ObI O/IHH U3 MIEPEKIIoYaTeNeii 3aMKHYT, ClieoBaTeNnbHO, F(X) = Xvy.

IIpn paccMoTpeHHH MepeKIFoYaTeNIbHBIX CXeM PelaloT, Kak MPaBHIIO, OHY U3 OCHOBHBIX 3aJ[ad: CHHTE3 WM aHAIN3 CXEMBIL.
Cunmes nepexnouamenbHoll cxembl N0 3A0AHHbIM YCI06UAM ee pabombl CBOIUTCS K CISIYIOIIIM TPEM TalaM:

1 CocraBnenue GyHKIUHM TIPOBOJUMOCTH I10 331aHHBIM YCIIOBHSIM.

2. VmpoueHnue 3Toi QyHKIHH.

3. TloctpoeHue COOTBETCTBYIOLICH CXEMBI.

Ananus cxembl XapaKTepU3yeTCsl CIIETYIOIUMH STallaMu:

1  Omnpenpenenue 3HaYeHUH (YHKIMH MPOBOJUMOCTH IMPU BCEX BO3MOXKHBIX HaOOpax BXOISIIMX B 3Ty (HYHKUHUIO
HEepPEMEHHBIX.

2. Ilomy4yeHue ynpomeHHOH GOpMyJIbL.
PaccmoTpuM npuMeps! pelieHns 3a1a4 CHHTe3a U aHalIM3a HEeCJIO)KHBIX TIePEeKITI0YaTeIbHBIX CXEM.
3agauy CUHTE3A.
1. TTocTpouM cxemy, coaepialyto 4 HepexarodaTens X, y, Z u t, Takyro, 4ToObl OHA IIPOBOJMJIA TOK TOTJA U TOJBKO TOTAA,
KOT'J]a 3aMKHYT KOHTAKT TIepekitodaTens t 1 kakoi-HUOYyIb U3 OCTaJbHBIX TPEX KOHTAKTOB.

Pemrenne. OyHKIHS POBOUMOCTH JUISl IAHHOTO CiTydast umeeT Bua F(X, y, Z, t) = t(xvyvz), a cxema numeer BU:
: X

O t y O

z

3agaun aHaIM3a
2. Haiinem GyHKITHIO TPOBOTUMOCTH CXCMBI:

a _I_ b
|: | ]—O
C_L_ d
Pemenne. Vmeercst 4eThipe BO3MOXKHBIX ITyTH IIPOXOXKICHHUs TOKA TP 3aMKHYTBIX IMepekimrouarensx a, b, ¢, d, e: gepes
nepekirodarenu a, b, depe3 mepewiovatenu a, e, d; depe3 mepeximrouarenu ¢, d u depe3 mepekirouyarenu ¢, e, b. OyHKuus

nposoxumoctu F(a, b, ¢, d,e)==a-b v a-e-d v c-d v c-e-b.
4, YpocTHM HepeKITtodaTeIbHbIe CXEMBIL:

[y X ]_-0
Pemrenue:

Flx.y)=xyvyx=x(yvy)=x-l=x

31ech mepBoe JIOTHYECKOE CllaraeMoe Z W (X V y) sSBJSIETCS OTPUIIAHUEM BTOPOTO JIOTHYECKOTO cllaraeMoro (Z V X m y), a
JIM3BIOHKIINS IEpEMEHHOM ¢ ee MHBepcHuel paBHa 1.

O X Q

YupomeHHas cxema:

4.3.2. CuHTe3 BLIMMCIUTEIBHBIX CXeM

CuHTE3 BEIYHUCIUTEIIBHBIX CXEM 110 33JaHHBIM YCIIOBHSM PabOThI CBOAUTCS K CIIEIYIOIIMM TPEM dTaram:
1. O6pazoBanne CIJH® (CKH®) ¢yHkimu mo 3a1aHHO# TabnuIle HCTHHHOCTH.
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Tabnuya ucmunnocmu — Ta6JIM4YHOE NPeICTABIeHUE BHIMHCIUTEIbHOMH (JIOTHYecKoi) cxeMbl (onepanuu), B KOTOPOM
nepevyrciaeHbl Bce BO3MOKHbIE COYeTAHHS 3HAYCHNI HCTHHHOCTH BXOJAHBIX CHIHAJIOB (ONePaH0B) BMecTe CO 3HAYEHHEM
HCTHHHOCTH BBIXOHOT0 CHTHA/A (Pe3y/IbTaTa onepanun) /s KasKA0ro U3 3THX COUYeTaHMIi.

2. Vopouienue 3toi pyukuuu (npeobpasosanuio CIH® (CKH®) B popmyny ¢ HAUMEHBIIUM YHCIOM BXOXKICHHI

MepEeMEHHBIX);

Ynpomenne ¢ynkumun. IIpu mpeobpazoBanmn CAH® (CKH®) B ¢dopMyny ¢ HauMEHBIINM YHCIOM BXOXIICHUH
HNEepEeMEeHHBIX (MHHIMHU3ANUs (POPMYITEI) HCTIOIB3YIOT CIEAYIONIIE OCHOBHBIC IIPUEMBI:

m  BbIHOC 32 ckoOku XYV XZ = X(YVv 2); * mnonHoe ckienBanue XYV XY = X;

m  mnoromierne X vV XY = X;

m MUHHMMM3AIMSA C HCHoNb30BaHHeM KapT KapHo nnu quarpamm Beiiga.

Huazpamma Beitua unu kapma Kapno — tadimua, 00/1er4aoias HaXoaeHue CKICHBAIOIINXC KOHCTHTY3HT eIHHHUIbI U
No.JTy4eHre Habopa MPOCThIX HMILTHKAHT.
Tabmuua ans GyHKIME 71 aprymentoB comepaut 2" kietox. Kaxas KiIeTka COOTBETCTBYET OIHOM OMpeIeNeHHOi
KOHCTHUTYJHTE CJUHUILIBL.
CooTBeTCTBHE KIETKH TaOJIHIBI OIpeIeIeHHOW KOHCTUTYIHTE €ANHHIIB! YCTAHABIMBACTCS:
®m Ui guarpaMmel Beifga ¢ momomipio oOpamiieHus TaOMUIEL, TAe KaXIOH KieTKe TalJUIBI COOTBETCTBYET Habop
BCEX apryMEHTOB, B KOTOPBIH KaXIbIi M3 apryMEHTOB BXOAWT WIIM 0€3 3HaKa OTPUIAHHSA, WIH CO 3HAKOM
OTPHUIIAHUS;
m g kapTel KapHO ¢ moMomipio ABYX BXOJOB B TaONHIly, TA€ yKa3aHbI ABE 4acTH HAOOpa 3HAUCHUH apryMEHTOB,
IIPY KOTOPOM COOTBETCTBYIOIIAst KOHCTUTY3HTA €AVHUIIBI IPHHIMAET eANHNYHOE 3HAUCHHE.
ITocTpoeHue cxembl. B kauecTBe Ipumepa JIOTMYECKOIO CHHTE3a BBIYUCIUTEIBHBIX CXEM PacCMOTPUM IIOCTPOEHHE
OJTHOPA3PSIHOTO JBOMYHOIO CYMMATOpa, MMEIOIIErO J[Ba BXOa (X, M X,) U 1Ba Bbixoza (S u P) puc. 4.4.

A ———— 5 —CymMMa
X, i L P —nepenoc
8 CTapLWWA paapsn
Puc 4.4. [IBonuHslil cymMMaTop
3aganuM TaONUIly HICTUHHOCTH CyMMaTopa.

X 0 0 i 1
X, 0 1 0 1
S = fi(x,x) 0 1 1 0
P=fx,x) 0 0 0 1

IMpencraBum BeixoaHble GpyHkmu S u P B Bune CAH®:

S = f(x.%3)=x1x5 +x,2;

P=filx.x)=xx,.

HE |

HIH fP—> 5

HE

-y
[

31



Puc 4.5. Jlornueckas cxema cymmaropa
Jlocuueckuii 3nemernm — 4acTb IEKTPOHHON JJOTMUECKON CXEMBbI, KOTOpasi peajln3yeT JIEMEHTAPHYIO JIOTHUECKYIO
(hyHKIHIO.

R o W
i

L
ul

Puc 4.5. CtpykrypHas cxema cymMaTopa

4.4. OcHOBBI 2J1eMEHTHOI 6a3bI HIPPOBBIX ABTOMATOB

4.4.1. Jlormyeckue 3J1eMEHTbI

K OCHOBHBIM JIOTHYECKHM 3JIEMEHTaM COBPEMEHHBIX BBIYMCIMTEIBHBIX YCTPOWCTB OTHOCSATCS 3JEKTPOHHBIE CXEMBI,
peanuzytomue onepauuu U, NJIW, HE, U—HE, MJIM—HE u npyrue, a Takxe Tpurrep.

C TOMOMIBI0 3THX CXEM MOXHO pPEaln30BaTh JIOOYI0 JIOTHYECKYIO (DYHKIHIO, ONMKCHIBAIOIIYI0 paboTy yCTPOMCTB
koMnbioTepa. OOBIMHO y HUX OBIBAIOT OT JBYX O BOCBMH BXOJIOB U OJVH WIIH IBa BBIXOA.

Cxema M. Dra cxema peanm3yeT KOHBIOHKIMIO JBYX WM OoJjiee JTOTHMYECKUX 3HAUEHHWU. YCIOBHOE 000O3HAYCHHE Ha
CTPYKTYPHBIX CXeMax cXeMbl 11 ¢ IByMs1 BXOAaMH NpeCTaBIeHO Ha puc. 4.7.

XXy

Puc. 4.7 YcnoBHoe 0003HaYeHHE ¥ TaOIUI[A HCTHHHOCTH cXeMbl 1

Enunmna Ha BeIxoe cxeMbl M OyeT Toraa u TOJBKO TOra, KOriaa Ha BCeX BXoaax OynyT enununbl. Korga xots Obl Ha OAHOM
BXO0Jie OyIIeT HOJIb, Ha BBIXOJIE TaKXKe OYyAET HOIb.

CBs3b MEXIY BBIXOJOM Z 3TOW CXEMBI M BXOJAMH X W ) OIMCHIBACTCS COOTHOMIIEHHEM: Z = XXy (UHTAeTCs KakX U Y).
Onepannsi KOHBIOHKIIMM Ha CTPYKTYPHBIX CXeMax OOO3HAdaeTcs 3HAaKOM & (UHMTaeTcs Kak aMMepedHN), SBISIOMIMMCS
COKpAIIIEHHO! 3aIMChI0 aHTITHIHCKOTo ciioBa and.

Cxema NJIH. Dta cxema peann3yeT AU3BIOHKIHUIO IBYX WM OoJee Joruyeckux 3HaueHuil. Koraa xoTs Obl Ha 0JHOM BXoJe
cxemsl MJIN Oyzner eanHuMIa, HA €€ BBIXOJIE TAKXKE OyIeT eUHHIIA.
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XvVy

Puc. 4.8 YcnoBHoe 0603HaueHne 1 TabIMIIa HCTUHHOCTH cxeMbl MJIN

Cxema HE. Cxema HE (uHBepTOp) peanusyeT omnepanuro oTpuuaHus. CBA3b MEKAY BXOIOM X 3TOH CXEMBI U BBIXOJOM Z
MOJKHO 3aIlCaTh COOTHOIICHUEM Z = X, TJIe X YHTACTCS KaK «He X» WU «MHBEPCHS X».

1 x m
x —
Ot 0 1
y
0 1 0
1 0 0
1 1 0

Puc. 4.9 YcnoBHOe 0003HaueHUE U TA0IMIIA UICTUHHOCTH cxembl HE
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PA3JIEJI 5:
KOMIIBIOTEPHASI OSPABOTKA HH®OPMALINU

5.1. Oco0eHHOCTH KOMIIBIOTEPHOI 00padoTKU HHOPMALUK
O0paboTka SBISIETCST OHOI N3 OCHOBHEIX OIIepaIyii, BHIIOJIHIEMBIX HAJl HHPOpMAaIUeH U TIaBHBIM CPEACTBOM yBEIIMUCHUS
ee o0beMa M pazHooOpasms. [yt ocymecTBieHsT 00paboTKN HHPOPMAIINH ¢ TIOMOIIBIO TEXHUYECKUX CPEICTB €€ MPEeICTABIISIOT
B OpMaIN30BaHHOM BHIE — B BHJE CTPYKTYp AAHHBIX («MH(MOPMAINOHHEIX 0OBEKTOBY), IPEACTABILIIOIINX CO00I HEKOTOPYIO
abCTpakIuIo (parMeHTa peanbHOTro MHpa.
Oobpabomka ungopmayuu — nojydeHue OJHUX «UHPOPMAUMOHHBIX O00BHEKTOB» (CTPYKTYP JAHHBIX) M3 JAPYruUx
NMyTeM BbINOTHEHHs] HEKOTOPBIX AJTOPHTMOB.
Hcnonnumens anzopumma — aOCTpaKTHAS WK peajbHAs (TEXHHUYECKas, OMOJIOTHYECKAs MIIM OMOTEXHUYECKas) CUCTEMa,
CIOCOOHAs! BBIOIHUTH JEHCTBUS, IPEANUCHIBAEMbIE ATTOPUTMOM.
B coBpemeHHOIT HHpOpPMaTHKE OCHOBHBIM HCIIOJHHATENIEM aJTOPUTMOB siBisieTcst DBM, Ha3zpiBaeMast Takke KOMIIBIOTEPOM
(OT aHrII. COMPUtEr — BEIYHUCIIUTEIB).
B 3aBucumoctH 0T (OpMBI IpeAcTaBIeHHsT 00padaThiBaeMOi MH(OPMAIMU BBEYHUCIUTENBHBIE MAalIMHBI JEIATCS Ha TPU
0ONBIIKX Kiacca:
®  uudpoBbie BoruucauTeNbHbIe MamuHbl (LIBM), o6pabaTpiBatoine nHGpOpPMAIHIO, IPEICTABICHHYIO B HU(PPOBOA
Popme;

E  aHAJOroBble BBIYHCIUTENbHble MamMHbI (ABM), oOpabarsiBaromue HHGOPMAIHIO, MPEICTABICHHYIO B BHIC
HETIPEePBIBHO MEHSIONINXCS 3HAYCHUH KaKoH-TMO0 (HU3M4ecKoil BENMYMHBI (3JIEKTPUYECKOTO HANpPSHKEHHS, TOKAa U T.
A);

m  rudpuaHblie BeIYHCIHTEIbHbIe MaummHbl (IBM), conepxaniue kak aHAIOroBbIe, TaK U HU(POBbIC BHIYMCIHTEILHBIC

yCTpoiicTBa.

Tlockonbky B HacrosIiee BpeMsi IOAABISIONICEe OOJBIIMHCTBO KOMITBIOTEPOB SIBIAIOTCS LU(POBBIMHU, Jajee CIOBO
«xomnviomepy, wmn «IBM», Oynem ymoTpeOnaTe B 3HAUCHUH «yugposou xomnviomepy. s oOpabOTKH aHAIOTOBOM
HHQOPMAIMK Ha TAKOM KOMITBIOTEpPE €¢ CHavaIa mpeodpa3yroT B HUPPOBYIO GopMy .

OCHOBY COBpPEMEHHBIX KOMIIBIOTEPOB oOpasyer ammapatypa (HardWare) — COBOKYIHOCTH 3JIEKTPOHHBIX M
3MEKTPOMEXaHUIECKHUX IJIEMEHTOB U YCTPOWCTB, a IPHHIMI KOMITBIOTEPHOI 00paboTKH MH(OpPMAILN COCTOUT B BBINOIHEHUH
nporpammbl  (Software) — (opMasU30BaHHOM OIMCAHUM AIrOpUTMa OOpabOTKH B BHUJIE IOCIEN0BATEIBHOCTH KOMAH]I,
YIPABISIIOIINX MIPOLECCOM 00pabOTKH.

Komanna npencrasisier co00i JBOMYHBIA KO, KOTOPBII ONpeAesieT AeHCTBIE BEIYMCINTEIBHON CHCTEMBI 110 BBIOITHEHUIO
KaKoH-1100 orepanu.

Onepayus — KOMILIEKC COBePIIaeMbIX TEXHOJOTHYECKHUX AeficTBUIl HaJ nH(popManmeii Mo 0HOH U3 KOMAH/
NporpamMmsl.

B obmem ciyqae B BBIYHCINTENHHOH CHCTEME MOXKET OJHOBPEMEHHO CYIIECTBOBATh MPOM3BOIBHOE UHCIIO IMPOIECCOB,
MOATOMY MEXJIy HHMH BO3MOXKHAa KOHKYPEHIHS 3a OONajaHHe TeM WIM HHBIM PECypcoM, B IIEPBYIO Odepelb BpeMEeHeM
MPOIIECCOPa — OCHOBHOTO BEIYHCIUTENHFHOTO yeTpoiicTBa DBM.

C TOYKHM 3peHUsI OpraHH3alMU BBIYUCIUTENBHBIX MPoIieccoB B DBM BBIENSAIOT HECKOIBKO PEXKUMOB:

N OJIHOTIPOTPaMMHBI OJHOIIOJIb30BATENBCKUN PEXUM, B KOTOPOM BBIYHMCIICHHS] HOCAT MHOCIENOBATENbHBIH XapakTep, a
pecypcsl DBM He pa3aensitorcs;

N MyJbTU3aJa4yHbIH, KOIJIa HECKOJIBKO MPOTPaMM IOCIEA0BAaTEeIbHO HCHONB3YIOT BpeMs MpOLEeccopa, MpU ITOM
BO3MOXKHO Pa3fieNIeHne Kak allapaTHBIX, TaK U IPOTPaMMHBIX pecypcoB OBM;

B MHOTOIOJIB30BaTeNIbCKAH, KOTJa KayKIOMYy ITOJIH30BATEII0 BBIIEISIETCS KBAaHT (MHTEPBAI) BPEMEHH HpOoIeccopa,
TP 3TOM 3ajiada pacIlpeieNieHus] pecypcoB, B MEPBYIO OYepeab BPEMEHHU IIPOIEcCOpa M MaMSITH, 3HAYUTEIHHO
YCIIOXKHSETCS;

N MYJbTUIPOLIECCOPHBIH, KOT/Ia BBIYHMCIHMTENIbHAS CHCTEMa, BKIIFOYAIONas HECKOJBKO IPOIIECCOPOB, MO3BOJIAET
BBINIOJIHATH peajbHBIC MapauieNIbHbIe IPOLIECCH, TIPH 9TOM PACIpeAeeHne PEeCypCcoB HOCUT HanboJee CIIOMHBIN
XapakTep.

Ipu BbIMOIHEHNH 3a7a4 00pabOTKM MH(GOPMAMK Ha KOMIBIOTEPE BBIICISIOT MAKETHBIH M MHTEPAaKTHBHBIA (3alpOCHBIH,
JTNAJIOTOBBIHN ) PEXKUMBI B3aUMOICHCTBHS TONTb30Bateis ¢ DBM.

IMakeTHDBIN pe:KUM IEPBOHAYAIBHO HCIIONB30BAJICS IJISI CHIDKEHHS HENpPOW3BOJMTENBHBIX 3aTPaT MAIIMHHOTO BPEMEHH
myTeM O0O0BeIMHCHNUS OTHOTHITHBIX 3alaHuid. Ero cyTh 3akimodaercs B clemyromeM. 3aqaHus TPyNIUPYIOTCS B MAKETHI, KOKABIN CO
CBOMM OTJEIBHBIM KOMIHIIITOpOM. KoMmmisiTop 3arpykaercst ONUH pa3, a 3aTeéM OCYIIECTBISICTCS IOCNIeOBaTeNbHas
TPaHCISIUS BCEX 3aaHUI MakeTa.

B Hacrosimiee BpeMsi MOJ| MAKETHBIM PEKHUMOM Takke MOHMMAETCsl MPOLECC KOMIBIOTEPHOW 00paboTkM 3amaHuil Ge3
BO3MO>XXHOCTH BSaHMOﬂeﬁCTBHﬂ C MOJIB30BATECJIEM. le/l OTOM, KaK IpaBuJIO, 3alaHrusd BBOAATCA IOJIb30BATCIIAMU C TECPMUHAJIOB U
oOpabaThIBalOTCSI HE cpa3y, a IMOMENIAIOTCS CHayala B odyepelb 3ajad, a 3areM IMOCTYMaloT Ha 00paboTKy Mo Mepe
BBICBOOOJK/ICHUS pecypcoB. Takoi pexuM peaan3yeTcst BO MHOTHX CHCTEMaX KOJUIEKTUBHOTO JOCTYIIA.

HHTepakTHBHBIH PeKHM MpETyCMAaTPUBACT HEMOCPEICTBEHHOE B3aMMOJCHCTBHE IOIB30BATENsI C HH(POPMAIIOHHO-
BBIYHCITHTEIILHON cucTeMoin " MOXET HOCHTh XapakTep 3ampoca (xak TIPaBHIIO, perina-
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MEHTHPOBAHHOTO) WM uanora ¢ 9BM [12]. 3anpocneiii pescum no3Borsier auddepeHmpoBaHHO, B CTPOTO YCTAaHOBICHHOM
MOPSIKE MPEIOCTABIIATE TIONIB30BATENSIM BpeMs Iyt obuienust ¢ OBM. JJuanozoewiii pesicum OTKPBIBAET MONB30BATENIO BO3MOXKHOCTh
HETMIOCPEICTBEHHO B3aMMOJEHCTBOBATh C BBIYMCIMTENBHOM CHCTEMOH B JOMYCTHMOM JUII HETO TeMIle paboThl, peansys
MOBTOPSIIOMINICS UK BBIAAYH 3a/IaHUsI, TOTyUESHHs U aHATH3a OTBETA.

5.2. ITokoJieHHs JIEKTPOHHBIX BHIYMCIUTENbHBIX MALINH

PasBuTne 31eKTPOHHBIX BEIYUCIUTENHFHBIX MAlllMH MOYKHO YCJIOBHO pa30UTh Ha HECKOJIBKO JTanoB (mokojeHnid DBM).

Iepserii 3Tan (OBM nepBoro nokoseHus) — 10 koHna 50-x rogos XX Beka.

Toukolt orcuera 3psl OBM cumrator 1946 1., Korma OBUI CO3MaH TEPBBIM 3JIEKTPOHHBIH IH(GPOBOH KOMIBIOTEp «JHHAK)
(Electronic Numerical Integrator and Computer). BerauciuTesbHbIe MAlIHHBL 3TOr0 TIOKOJIEHHST CTPOMJIMCH Ha SJIEKTPOHHBIX JIAMIIAX,
HOTPEOIAIOMINX OTPOMHOE KOJIMUECTBO NEKTPOSHEPTUH U BBIACIAIOIINX MHOTO TEILIA.

Yucna B DBM BBOIWINCH C NOMOLIBIO MepoKapT U Habopa MepekiaodaTesieid, a mporpaMMa 3agaBajach COeIUHEHHEM
THE3[l Ha CHelualbHBIX HaOOpHBIX Iuiatax. [Ipow3BoauTenpHOCTH Takol ruraHtckoii DBM Obuta HmKe, 4YeM COBPEMEHHOTO
KaJIBKYJIATOPA.

OCHOBHBIMH WX MOJNB30BaTeIsIMH OBUTH y4eHBIE, peIlaBIOIMe HamOolee aKTyalbHbIE HAayYHO-TEXHHUYECKHE 3a/1adH,
CBsI3aHHBIE C PA3BUTHEM PEAKTHBHON aBHAIMH, PAKETOCTPOCHHS H T. .

Cpedu u36ecmubIx 0OMeuecmeeHHbIX MAWUH NePe020 NOKONeHUs: Heooxooumo ommemumv BOCM-1 (bonvwasn snekmpounas
cuemnasn mawuna), Cmpena, ¥Ypan, M-20. Tunuunvie xapakmepucmuxu IBM nepeoco noxonenus (na npumepe 5FOCM-1, 1953
2.): emxocmv namsmu — 2048 cnog; 6vicmpoodeticmeue — 71000—8000 on./c; paspsonocms — 39 paspsioos,; apupmemuxa —
080UYHAA ¢ naasaiowjell 3anAmou,; CUCmeMa KOMAHO — mpexaopecHds; YCmpoucmeo 6600a — nep@oienma; Koaudiecmso
2IeKMPOHHbIX 1amn 6 annapamype — okono 4000; enewnue 3anomunaowue ycmpoticmea — 6apabausl Ha 5120 cros; mae-
Humuas newma — 0o 120 000 cros; 6v1600 Ha 6vicmpyto yugposyio newamv — 300 cmpok 6 munymy. Omeuecmeennas IBM M-
20 (20 muic. on./c) 6vina 00HOU U3 CAMBIX OLICIPOOCUCMBEYIOUUX MAUUH NEPEO20 NOKONEHUsL 8 MUpe.

Bropoii atan (3BM BTOpOTro0 nokonenus) — 1o cepeauss 60-x ronoB XX Beka.

PasBuTHe 3NMEKTPOHUKH MPUBENIO K M300peTeHUI0 B 1948 I. HOBOrO MOJYMPOBOJHHUKOBOTO YCTPOWCTBa — TPaH3UCTOPA,
KOTOPBII 3aMEHJT JIaMIIbI (CO3/IaTeNH TPAH3UCTOpa — COTPYAHUKH ameprkanckoil ¢pupmbl Bell Laboratories dusuku V. [lokiu,
V. Bparreiin u [Ix. bapaun 3a 3to moctikenue Opun yaoctoensl HoGeneBckoit mpemun). OmHON U3 MEPBBIX TPAH3UCTOPHBIX
OBM 6bu1a co3nannas B 1955 r. 6oproBast 9BM aiist MexXKOHTHHEHTaIbHOU Garutuctideckoit paketsl ATLAS.

B pamkax BTOporo mokoneHus Bce Oonee deTko mposeisiercs muddepennumanus OBM Ha manble, cpegHue u OonbIIUe,
M03BOJIMBIIIAS CYIIECTBEHHO paclIupuTh cdhepy npumeHeHust IBM.

B sTOT mepuon MOSBUINCH Tak Ha3bIBAEMbIE AITOPUTMHYECKHE s13bl -KU 6bICOKO20 YPOGHs, CPEICTBA KOTOPHIX JOMYCKAIOT
OIMCaHHe Bcel HEOOXOIMMOI MOCIIeIOBATEIFHOCTH BEIYHCIIUTENBHBIX JEHCTBUH B HATJISAJHOM, JIETKO BOCIIPHHHMAaEeMOM BHIE.
IIporpamma, HamucaHHas Ha aJITOPUTMHYECKOM SI3bIKE, HEMOHATHA KOMIIBIOTEPY, BOCIPHHHUMAIONIEMY TOJBKO SI3BIK CBOHMX
cobcTBeHHBIX KoMaH[. [loaToMy crienmanbHBIE IPOTPaMMBbI, KOTOPBIE HA3BIBAIOTCS MPAHCAAMOPAMU, TIEPEBOAAT MPOrpaMMy C
S3bIKa BBICOKOTO YPOBHS HAa MaIlTHHBIN SI3BIK.

Tpetuii 3Tan (OBM Ttpersero nokonenus) — a0 Hadana 70-x rogoB XX Beka.

DOnemeHTHOU 0a30ii B OBM TpeTbero mokoJeHus SBISAIOTCS MHTETpabHbIe cXeMbl. Co3/IaHHe TEeXHOJOTHH IPOU3BOJICTBA
MHTETPATBHBIX CXEM, COCTOSIINX M3 JIECATKOB AIEKTPOHHBIX JIEMEHTOB, 00pa30BaHHBIX B MPSIMOYTOJIBHOHN TUIACTHHE KPEMHUS,
MO3BOJIMJIO YBEJIUYUTH OBICTPO/ICHCTBHE U Ha/le)KHOCT, DBM Ha ux ocHOBe.

MarmHbl TPEThero MOKOJIEHHs — 3TO CeMEHCTBO MAllMH C €IMHOH apXUTEKTYpOH, T. €. MPOrPaMMHO-COBMECTUMBIX. OHH
HUMEIOT Pa3BHUTHIE ONEPALOHHBIE CHCTEMBI, 00JIafaloT BO3MOXKHOCTSAMH MYJBTHUIIPOrPaMMHUPOBAHHUS, T. €. OJHOBPEMEHHOTO
BBITIOJTHEHUSI HECKOJIBKUX TPOTPaMM.

BricTponeticTBie MammpH BHYTPH CeMEWCTBAa M3MEHSETCS OT HECKONBKHX JIECATKOB THICAY IO MHJUIMOHOB OIEpanuii B
cexyHIy. EMKOCTh onepaTnBHOM MaMsATH JOCTUTAET HECKOIBKUX COTEH THICSY CIIOB.

B meprox mMammH TpeThero MOKOJEHHs MPOU3OMIEN KPYIHBIH cABUT B obimactu mpuMmeHeHns DBM. Ecmu pansme 9BM
UCIIONB30BAMCh B OCHOBHOM JUISl HAy9HO-TEXHHYECKHMX pacdeToB, T0 B 60—70-e roapl Bce Oonple MecTa cTajla 3aHUMATh
00paboTKa CUMBOJIEHOM MH(OPMAIIUHL.

YerepThlii 3Tan (OBM ueTBepTOro NoKoJjIeHus1) — M0 HACTOSIIIee BPeMsL.

OTOT 3Tal YCIOBHO JIEJIAT Ha [jBa IIepUoa: NepBblil — 10 KoH1@a 70-X To10B U BTOpoi — ¢ Havana 80-xX 1o HacTosllee BpeMs.

B nepeviii nepuod ycriexu B pa3sBUTHH DJICKTPOHUKH MPHBENIU K CO3[MaHUIO OobimX MHTerpanbHbiXx cxeM (BUC), rae B
OJTHOM KPHCTAJIIe Pa3MeIIalIoch HECKOJIBKO IECSTKOB THICSY HJIEKTPOHHBIX HJIEMEHTOB.

PazpabateBanice HOBele OC, MO3BOJSIONIME MPOrPAMMHUCTAM OTJIAXKHMBATh CBOW IPOTPAMMEI NMPSMO 3a IuciuieeM OBM,
YTO yCKOpsUIO pa3paboTky mporpamM. Crajia MpOCIEKUBAThCS Apyras TCHACHIUS: «BCE, YTO MOTYT JIeJaTh MAIIMHBI, JOJDKHBI
JIeTIaTh MAIINHBL; JIFOIH BBIOJIHSIOT JIUIIb Ty 9acTh pabOTHI, KOTOPYIO HENb3sl aBTOMATH3HPOBATHY.

B 1971 r. Obl1 M3roTOBJICH MEpPBBIl MHUKpomporeccop — OGonbinas uHTerpanbHas cxema (BMC), B KOTOpo MOJHOCTHIO
pasmentaics npoueccop 9BM mpocToif apxuTekTyphl. Bo3MOXXHOCTH cepHiiHOTO BhIMyCcKa MpocThix DBM Mmanoii crouMoctu.

Bo émopom nepuooe ynyunienue texHonorun BMC mo3Bossuio M3roTOBIATH ACIIEBBIC 3JICKTPOHHBIE CXEMBI, COIEpIKaIIUe
COTHH THICSY 3JIEMEHTOB B KPUCTAJLIE — CXEMBbI CBEpXOo0ubIoi cTenenn uurerpaunu — CBUC.

TlosiBUIack BO3MOXKHOCTH CO3/1aTh HACTOJIBHBIN MPHOOD ¢ rabapuTaMi TEIEeBH30pPa, B KOTOPOM pa3MeNatnch MUKpo-OBM,
KJIaBUATypa, a TaKKe CXEMBI CONPSDKEHUS C MajorabapUTHBIM IEYaTaloMUM yCTPOWCTBOM, M3MEPHUTENHHOH ammapaTypoi,
apyruvu OBM u T. 1L

C TOYKH 3peHHUs] CTPYKTYpHl MAIMIMHBI 3TOTO MOKOJEHHS MPEACTaBISIIOT cOO0N MHOTOMPOIECCOPHBIE M MHOTOMAIIHHHEIE
KOMIIJIEKCHI, paboTaromye Ha o0IIyI0 MamMsaTh U o0liee MoJie BHELIHUX YCTPOUCTB.

5.3. Knaccudukanus cpeacts o0padoTku nHpopmanuu
Knaccnouxamus 1o NpOM3BOAMTEIBHOCTH M XapaKTepy HCHONB30BaHUS KOMIIBIOTEpOB. KOMMBIOTEpHBIE CpencTBa
00pabOTKN MOXKHO YCIIOBHO IOJIPA3IeINTh Ha:

B MHKPOKOMIIBIOTEDHI;
m  MdIHppEHMSL;
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N CYIEPKOMIIBIOTEPBHIL.

Jannas xiaccuUKanus 10CTaTOYHO YCIOBHA, TOCKOJIbKY HHTEHCHBHOE Pa3BUTHE TEXHOJIOTHH MPOU3BOJICTBA 3IEKTPOHHBIX
KOMIIOHGHTOB W 3HA4YMTENBHBIH MPOrpecc B COBEPIICHCTBOBAHMM APXUTEKTYPhl KOMIIBIOTEPOB U Hauboyiee BayKHBIX
COCTABJIIIOIIMX MX 3JIEMEHTOB NMPHUBOIAT K Pa3MBIBAHHMIO TPAHUII MEXIY YKa3aHHBIMH KJIACCAMM CPEICTB BBIYHCIUTEIIBHOMN
TexHUKU. Kpome TOro, paccMOTpeHHas KIacCH(HMKAIMSA YYHUTHIBACT TOJBKO aBTOHOMHOE MCIIOJNB30BaHUE BBIYMCIUTEIBHBIX
cucreM. B HacTosiiee Bpemst peoGiiagaeT TeHACHIMS 00bEIHHCHHUS Pa3HBIX BEIYUCIUTEIBHBIX CHCTEM B GbIUUCAUMENbHbIE CENMU
pasnuyHOro Macmraba, YTO MO3BOJISICT HHTETPHPOBaTh HH(OPMALMOHHO-BBIUHCIUTEIbBHBIE pecypchl [Uisi  Haubonee
addexTrBHOM peanu3anuyn HHPOPMAIMOHHBIX HPOLIECCOB.

BorunciurensHast (KoMnblomepnas) cems — KOMILIEKC TEPPUTOPHAIILHO paccpenoToueHHbIX DBM 1 TepMUHATLHBIX YCTPOICTB,
COETMHEHHBIX MKy c000ii KaHAJaMU NepejaYvu JaHHbIX.

Jns xapaktepuctukn OBM BMeCTO MPOM3BOAUTEIBFHOCTH OOBIYHO YKA3bIBAIOT TAKTOBYIO YacTOTY, Oosee OOBEKTUBHO
OIIPENCTIAIONIYIO

OBICTpOEHCTBHE MAILIMHBI, TAK KaK Kak/as onepanys TpeOyeT Ui CBOEro BHIIOJIHEHHUS BIIOJIHE ONPE/IEICHHOTO
KOJIMYECTBA TAKTOB.

Taxm — Bpemsi OTHOKPATHOI'0 CpadaTbIBAHKs JIOTHYECKOI0 JJIEMEHTA.

Bo Bcex DBM ecTh crienualibHOE YCTPOMCTBO — 2eHepamop maKmoeou 4acmomsl, KOTOPOE BbIIAeT TaK Ha3blBaeMble
TaKTHPYIOIIKE MMITYJIbChl, HHUIMUPYIOWIUE cpabaTbiBaHHe cXeM. T. €. Mpexae 4eM JIOTHYCCKHH 3JIEMEHT CHOBA BBIMOJHHUT
KaKy[0-JIM100 MUHUMANbHYIO (QyHKIHIO — MHKPOOIEPALHIO, JODKHO MPOHTH HEKOTOPOE BPEMsl, HA3bIBAEMOE /MAKMOM.

YacTo IS OLEHKH TPOU3BOAUTEbHOCTH DBM nenonb3yror Hekotopoe gncio MIPS (Mega Instruction Per Second — mimmion
KoMaH/I B ceKyHjty) mim urciio FLOPS (FLoating Operations Per Second — orepariuii HaJt 9uciaMu ¢ IUIaBakoIIEi 3a1Tol (TOYKOi) B
cexyHzy). Hampumep:

— 3armcp 50 MIPS (MUIIC) o3ravaer S0 MILTHOHOB KOMaH/ B CEKYHITY;

— 100 MFLOPS (M®JIOIIC) — cto mwuinoHoB (Mena) omeparuii HaJ YMCIaMHU C TUTABAIONICH 3amsaToil (TOYKOH) B
CEKYyHIY;

— 100 GFLOPS (I'®JIOTIC) — cro mmummapnos (Giga) ormepanuii Haj 4YdciaMu ¢ IUIaBafoNIed 3amsToll (TOYKO#) B
CEKYHILY.

KomnbioTepHoie cpeacTsa
0GpatoTKn ndopMaLK

Mukpo- MaiiHd peiiMet Cynep-
KOMNBIOTeDbE KOMMBIOTEDK

BbiNHCNUTEALHBIE CETH

Puc.5.1. Kinaccndukanus KOMIIBIOTEPHBIX CPEeACTB 00paboTK HH(OPMAIINT

MukpokoMnbioTepbl. [lepBOHAYaIBHO OMNPEACISIONIMM TMPU3HAKOM MHKPOKOMITBIOTEpA CIYXKHJIO HAJMYHe B HEM
MHKDOIPOILIECCOPa, T. €. IEHTPAIBHOTO MPOLIECCOPA, BBITOJIHEHHOTO B BUJIE OHOH MUKPOCXEMBI.

Pa3HOBUIHOCTH MHKPOKOMIIBIOTEpA — MHMKPOKOHTPOJUIEP. JTO OCHOBAHHOE Ha MHKPOIPOLECCOpE CIENUaIN3NPOBaHHOE
YCTPOHCTBO, BCTpaHBaeMoe B CHCTEMY YIIPABJICHHUS HJIM TEXHOJIOTMYECKYIO JIMHHUIO.

Hepconanvuvie komnwviomepsr (IIK) — 3T0 MHUKPOKOMITBIOTEPHI YHHBEPCAILHOTO Ha3HAYEHHUS, PACCUUTaHHbIE Ha OJHOTO
HOJIb30BATEINS U YIPABJIAEMbIC OJJHUM YEIOBEKOM.

ITepcoHabHBIE KOMITBIOTEPBI MOXKHO KJIACCH(HIMPOBATH U [0 KOHCTPYKTHBHBIM 0COOEHHOCTSIM.

MepcoHanbHBIE
KOMNBIOTE PR
' |
CraumoHapHue NepeHocHwMe
{HACTONEHBR)
NopraTHeHbie BAOKHOTE KapmaHHbie
{Laptop} {Notebook) {Palmtop}

Puc. 5.2. Knaccuduxarus I1K o KOHCTPYKTHBHBIM 0COOCHHOCTSIM
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Laptop (HakoneHHHK, OT lap — KosieHO 1 tOP — TOBepX) MO pa3Mepam OJn30K K 06brgHOMY mopTderto. [To 0OCHOBHBIM
XapaKkTepucTukaM (OBICTPOACHCTBHE, MAMITh) MPUMEPHO cooTBeTcTBYeT HacToiabHBIM [IK. Celiyac KOMOBIOTEPHI 3TOrO THIA
YCTYHAIOT MECTO €II1€ MEHBIIINM.

Notebook (6mokHOT, 3amucHas KHIKKA) 1O pasMepaMm ONMKe K KHUTe KpymHOro Qopmara. MMeer Bec OKOJO 3 KI.
[Tomemaercs B moprdens-aummomar. Jias cBsI3M ¢ opHUCOM €ro OOBIMHO KOMIUIEKTYIOT MojaeMoM. HoyTOyku 3agacTyio
crabxatot npusogamu CD-ROM.

Palmtop (HamamoHHHMK) — camble MajCHBKHE COBPEMCHHBIC MEPCOHAIBHBIC KOMIIBIOTEPB. YMEIIAOTCS Ha JIaJOHH.
MarsuTHBIE AUCKM B HHX 3aMEHSCT SHEpProHe3aBHCHMasl JJIEKTpPOHHas IamaATh. Her m HakonmTeneil Ha quckax — oOMeH
uHbOpMaIHel ¢ 0OBIYHBIMH KOMITBIOTEPAMH HIET MO JHHUAM cBsi3d. Eciu Palmtop nomoiHuTs HAOOPOM JIETOBBIX IPOTPaMM,
3aIMCAHHBIX B €r0 MOCTOSIHHYIO MaMSTh, OJIYUUTCS nepcoranvhblil yugposoi nomownuk (Personal Digital Assistant).

Mbiindpeiimbl. [IpeanasHaueHsl Ui pelIeHUs] IIUPOKOTO KiIacca HAyYHO-TEXHUYECKUX 3aJau U SIBISIOTCS CIOXKHBIMU U
JIoporuMu MamuHaMu. VX nieaecooOpa3Ho NpuMeHTh B OOJBIINX cucTeMax npH Hanuuuu He MeHee 200—300 pabouux mecT.

LentpanuzoBanHas 00paboTKa AaHHBIX Ha MdHDpeliMe 00X0IUTCS IPUMEPHO B 5—6 pa3 JemieBie, YeM paclpeaeieHHas
00paboTKa IpH KIHEHT-CEPBEPHOM ITOJIXO0/I€ C UCIIOIB30BaHIEeM MUKpoOBM.

Uzeecmuviii matingpetim S/390 gupmovr IBM obviuno ocnawaemes ne menee wem mpems npoyeccopamu. Maxcumanbhviil
06vem onepamusHo2o Xxparerus docmueaem 342 mepabaiim.

CynepkoMnbIOTepbl. DTO 0YEHb MOIIHBIE KOMIBIOTEPHI C MPOoU3BOANTENbHOCTHIO cBbiie 100 MDJIOIIC. OHu Ha3bIBaroTCA
cBepxObIcTpofeicTByomuMH.  [lostoMy cymepOBM  co3matoTcst B BHAE  BBICOKONAPAIIENBHBIX  MHO2ONPOYECCOPHBIX
svruuciumensuwix cucmem (MIIBC).

5.4. Knaccugukauus nporpaMMHOro odecrneyeHust

ITox mporpamMMHbIM obecriedeHreM (Software) moHuMaeTcsi COBOKYIHOCTh POrpaMMHBIX cpecTB 11t OBM (cucrem 9BM),
obecrieunBaromUX (GyHKIMOHNPOBAaHKE, TMArHOCTUKY M TECTUPOBAHME UX alIapaTHBIX CPENICTB, a TAKXKE pa3paboTKy, OTIaIKy U
BBIIIOJIHEHUE JTIO0BIX 3371a4 M10JIb30BaTENs

Bce mporpaMmbel 1o XapakTepy HCHONB30BAaHMS W KaTErOpHsIM IOJb30BaTeleH IOApas3lIelsIoT Ha JABa Kiacca —
YTHIIUTapHBIE IPOrPAMMBI U IPOTPaMMHBIE IPOAYKTHI (U3EIH).

YTunurapHsie IporpaMMsl («IIpOrpaMMBI Uit ceOs») MpeaHa3HadeHbl I yAOBISTBOPEHHS HYXKA UX pa3paboramkoB. He
HpeIHa3HAYEHBI JUIS ITIPOKOTO PACIIPOCTPAHEHUS.

IIporpaMMHBIE TPOAYKTHI (M3/eNNsl) IpeqHa3Ha4deHBl A8 YAOBIETBOPEHMs NOTPeOHOCTEH MOib30BaTeNeil, IIMPOKOTo
pacipocTpaHeHHs U MPOAAXKHU.

Hcxons U3 3TOro BBIACISIIOT TPHU Kilacca IPOrpaMMHBIX IIPOJIYKTOB:

N CHCTEMHOE IpOorpaMMHOe obecreyeHue;

B HMHCTpyMEHTapHi TeXHOJIOTHH NPOTrPaMMHUPOBAHUS;

B TIaKeThl IPUKIIATHBIX TPOTPAMM.

Cucmemnoe npozpammnoe ovecneuenue (System Software) — coBoKynmHOCTH MPOrpaMM M MPOTrPaMMHBIX KOMILIEKCOB
JJIS1 o0ecneueHusi padoThl KOMNLIOTEPOB M ceTeit JBM.

C CwcTeMHoe nporpamMHoe obecnsyeHns )
I

L 1
Basosoe CepBUcHOe
nporpaMmHoe obecneyenne NPOIrpPamMmMHoe obecneyeHue
Ba3oesan CHCTEMA || MNporpaMmol AHArHOCTHKK
erona-swecna (BIOS) 1 paBoTocnocoGHOCTH KOMNLIDTEDA
AHTUBUPYCHBIE
OnepaunoHHan cucrema || — NDOFpANMME
{CeTeBas onepaunoHHan CUCTEMa)
MNporpaMmbl
ONEepauMoHHbIE oGnyxnaaHna JucKos
06ORoMKM
MporpaMMe

apXMBHPOBAHNA BAHHBIX

MporpaMme
OGCMYKUBAHWA CE8TH

'

Puc. 5.3. Kiaccudukarus CHCTeMHOTO POrpaMMHOTO 00CCTICUCHHS KOMITHIOTEpa

B 6azo60e npocpammnoe obecrieueHre BXOIAT:

m  GasoBas cucrema BBoja-BbiBoa (BIOS-Basic Input/Output System);

m  OonepaiMoHHAs cHcTeMa (CeTeBast ONepalliOHHas CUCTEMA);

B OneparroHHbIE 000IOUKH.

BIOS {Basic Input/Output System — Ga3oBas cucreMa BBOAa-BbIBOIa) — COBOKYMHOCTH MPOrpaMM, MpeIHA3HAYEHHBIX
VISl ABTOMATHY€CKOT0 TECTHPOBAHMS YCTPOMCTB MOC/Je BKJIIOYEHHS] NMUTAHUS KOMIBIOTEPA, 3arpy3KH ONepanuOHHON
cHCTeMbl B ONEPATHBHYI0 NaMsATh W ofGecrmeyeHHs] B3aHMO/EiCTBHS ONEPAlMOHHON CHUCTEMbl W TPWIOKEHHH ¢
Pa3IHYHBIMH YCTPOiCTBAMH KOMITBIOTEpAa.

IMporpamusie Mogynu BIOS naxomsrcs B moctossHHOM 3anomuHaroiieMm ycrpoiictBe — 13V (ecm. m. 7.2.3), oHH UMEIOT
olpe/eeHHbIe agpeca, 61aroaaps 4eMy Bce IPUIIOKEHUSI MOTYT MCIIOJIb30BaTh MX AN Pealn3allii OCHOBHBIX (YHKUMH BBOZA-
BBIBOJIA.
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OnepanuoHHasi CHCTeMa IIpeJHa3HAuCHA 1T YIPABICHHS BHIIIOJTHEHUEM I10JIb30BATENIbCKUX IIPOrpaMM, IIAHUPOBAHUS U
yIpaBiICHUS BBIYUCIUTEIBHBIMU pecypcamu DBM..

B ¢yHkuum onepatnoHHOH cUCTEMBI BXOIUT:

*  OCYLIECTBICHHE AUAJIOTA C TTOJIb30BATENEM;

*  BBOA-BBIBOJ U yIpaBJICHUE JaHHBIMH;

*  IUIAHUPOBAaHHE M OpPTaHU3alys Iporecca 00pabOTKH IPOrpamMM;

*  pacmpeneneHHe pecypcoB (ONEepaTHBHOM MTaMsTH, IPOLECCOPa, BHENIHUX YCTPOHCTB);
*  3aIyCK MPOTpaMM Ha BEIITOJIHEHNE,

OnepanyoHHble 00010YKH — CIIENUaNbHBIE MPOrPaMMBI, IPeAHa3HaYeHHbIE U OOJIerdeHnsl OOIIEeHHs II0JIb30BaTeNs C
KOMaHJaMH OIEpallMOHHON cucTeMbl. OnepalnoHHble 000JOYKH MMEIOT TEKCTOBBI M rpaduueckuil BapuaHThl MHTEp(elica
KOHEYHOTO MOJIb30BaTeIs.

Hauboree momyssipHbI CIEYIOIIHE BUIBI TEKCTOBBIX M rpaduueckux 00ojodek omeparuoHHoi cucremsl Windows (MS
DOS):

s Norton Commander;
m Far;

m  Windows Commander;XTree Gold 4.0;

= Norton Navigator u zp.

Cepeucnoe npozpammuoe ovecneuenue. PaciupenueM 6a30B0ro

MpOrPaMMHOTO OOecHeyeHHs KOMIIBIOTepa SBISETCS HAOOp CEPBUCHBIX, JOMOJHHUTEIBHO YCTAHABIMBAEMBIX IIPOTPaMM,
KOTOpBIE MOXKHO KIacCH(PUIIPOBATH 1O (PYHKIMOHAIFHOMY NPU3HAKY CIEXyIONIM o0pa3zom [14]:

B TIPOrpaMMbl KOHTPOJIS, TECTUPOBAHUS U IUATHOCTUKH,

N TIPOTrpaMMBI-JPABEpEL,

N TIPOTrPaMMBI-YIIaKOBIIMKHU (apXUBATOPEI),

N aHTHBUPYCHBIE IPOTPAMMEIL,

HNHcTpyMeHTapHii TeXHOJIOTMH NPOrPaAaMMHPOBAHUS

WHcTpymMeHTapuii TEXHOJIOTMH MPOTPAMMHpPOBAHHSA OOECIeuMBaeT MpoIEecC pa3paboTKM IporpaMM U BKIIOYAdT
CIEIMANN3HPOBAHHBIEC TIPOrPAMMHBIE IIPOYKTHI, KOTOPHIE SIBISIOTCS HHCTPYMEHTAIbHBIMHU CPEICTBaMHU pa3paboTduKa.

Hucmpymenmapuit mexuono2uu npozpammuposanuss — COBOKYIIHOCTL NMPOrpaMM M NPOrpaMYHBIX KOMILJIEKCOB,
o0ecrneynBaIOIINX TEXHOJOTHIO Pa3padoTKH, OTJIAJKH U BHEJPEHHUS CO31aBAEMbIX IPOrPaMM.
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Briensitor cienyromnuye rpymsl HHCTPYMEHTATIBHBIX CPEJCTB TEXHOJIOTUHU ITPOTPAMMHUPOBAHMSL:

B cpedcmaa Ons cO30anUs NPUL0dHCeHUll, BKIIOYAIOIIe:

— JIOKaJIbHbIE CPECTBA, 00SCIIeYNBAIOIIIE BBIMOIHEHHUE OTICTIBHBIX PAOOT IO CO3AaHHIO IPOTPAMM;

— HMHTETPUPOBAHHBIC CPEAbl Pa3padOTYMKOB MPOTrPaMM, OOECIICUMBAIOLINE BBHIMOIHEHHE KOMIUIEKCA B3aMMOCBSI3aHHBIX
paboT Mo CO3IaHHUIO IIPOrPaMM;

m  CASE-mexnonoeus (Computer-Aided System Engineering), npex
CTaBJIAOIAsA MCTOOBI aHaJin3a, NPOCKTUPOBAHUST n CO3aaHusA apo
I'paMMHBIX CUCTEM u npeaHa3Ha4YCHHast JUI aBTOMaTHU3alluu apo

1ECCOB pa3pa60TK1/I " peajin3anun I/IH(bOpMaIII/IOHHLIX CUCTEM.

( MHcTpymMenTapuit TexHONGIIIM NPOTPAMMIUPOBaHUS )

|
I |
Cpencrtea
ONA CO3AAHWA MHPOPMALIMOHHKIX
cnctem (CASE-TexHoNOrA)

CpeacTtea
ANA CO3OaHWA NPHACKEHNIA

| . | BecTpoeHHule
NoxansHoie HUHTErpMpoOBaHHLEe B CUCTEMY PEanH3aLuimn
cpeacTsa Cpeabt
He3aBUCHUMbIE

A36IKu 1 CUCTEMB 0T CHCTEMBI peanuaauvv
NpPOrPaMMHPOBAHKUA

HMHCTPYMEHTANbHARN
cpena NoNbaceartens

Prc. 54. Knaccrdmkaryis IECTpyMeHTapyis1 TEXHOTIOTHH TIPOTPaMMIPOBAHIS

ITakeTbl NPUKIAHBIX MPOTrPaMM

IMakets! npukaagaeix nporpamm (IIIIIT) ciryaT mporpaMMHBIM WHCTPYMEHTApHEeM pemeHHs (YHKIHMOHANBHBIX 3a1ad M
SIBJIAIOTCS CAaMbIM MHOTOYHCIICHHBIM KJIACCOM TPOTPAaMMHBIX POITYKTOB

ITaxem npuxnaonsix npocpamm (application program package) — komiuieke B3auMOCBSI3AHHBIX MPOTrPaMM ISl PeLeHust 3a1a4
ONpe/IeJIeHHOr0 KJIacca KOHKPeTHOM npeIMeTHOMH 00J1acTH.

Enmnnayto xnaccudukanutio IIII1 mpoBecTH 3aTpyIHUTENEHO BBUIY OONBIIOTO pa3HOOOpa3us pemaeMbix Ha OBM 3amad. B
o6rrem ciayuae [ITIT MoryT ObITH pa3zeneHbl Ha 1Ba OOJBINUX Kiacca: OOIEro Ha3HAYCHHUS U CTIICIIUATBHOTO HA3HAUCHHS.

K IIIIT 06wezo nasnauenus MOXKHO OTHECTH HanboJIee pacpoOCTpaHeHHbIE IPOrPAMMHBIE TPOIYKTHI, TAKHE KaK TEKCTOBbIE
U TaOJIMYHBIE TPOIECCOPHI, rpaduueckre PeaakTOpbl, CUCTEMBl yHpaBJeHUs 0a3aMH JaHHBIX, Pa3JIMYHbIE WHTETPHPOBAHHBIC
HaKeThbl U p

TIIIII cneyuanvrozo HasHauerus IpeTHA3HAYEHBI U PELICHUS 3aad B HEKOTOPOU MPEeIMETHON 00IaCTH.

PA3JIE] 6: 3
APXHTEKTYPA MUKPOITPOLIECCOPHBIX YCTPOICTB ¥ DBM

6.1. MIPEOBPA3OBAHHUE AHAJIOITOBO TH®OPMAILIMU B [IU®POBYIO ®OPMY
ITpu wcnone3oBannn OBM st 06pabotkn MHGOpPMALMK OT Pa3IMYHBIX YCTPOICTB (OOBEKTOB, MPOLECCOB), B KOTOPBIX
nH(pOpMaIys IpecTaBiIeHa HelpephIBHEIMU (aHAIIOTOBBIMI) CHTHAJIAMU, TpeOyeTcs mpe
00pa30BaTh aHAJOTOBEIN CUTHAT B U(PPOBOH — B YHCIIO, TPONOPIHOHATEHOE aMIUIUTY € STOTO CUTHAJA, 1 HA00OPOT.
B o6mem ciryuae nponenypa aHanoro-nugpoBoro mpeodpa3oBaHUs COCTOUT U3 TpeX ITaroB [§]:
B JIUCKPETH3aINH;
B KBaHTOBaHMSA IO YPOBHIO;
B KOAUPOBaHUS.
[Ton mMckperu3anyeli TOHUMAOT Ipeodpa3oBaHKe (QYHKIMH HEMPEPHIBHOIO BPEMEHH B (DyHKIIHEO JIMCKPETHOTO BPEMEHH, & CaM MPOLIECe
JIMCKPETU3ALIMH COCTOUT B 3aMEHE HETIPEPHIBHOW (DYHKIIMH e OTACIbHBIMY 3HAUSHUSIMU B (PUKCHPOBAHHBIE MOMEHTHI BPEMEHH.
Jluckpern3anust MOKeT OBITh PaBHOMEPHOH M HepaBHOMepHOIl. [Ipw HepaBHOMEpHOI AWMCKPETH3AaIUH UTUTENHFHOCTH
MHTEPBAJIOB MEXIy OTCYeTaMH pa3nudyHa. Hambomee dWacTo mpHMeHSeTCs paBHOMEpHAs IUCKPETH3AIMH, INPH KOTOPOit
JUTITENIBHOCTh MHTEpBaja MEX Iy oTcdeTaMu I mocTosHHA.
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Puc 6.1. [Iponecc ananoro-mudppoBoro npeodpa3oBaHus
Ilon xkeanmosanuem mMoHUMAIOT MpeoOpa30BaHHE HEKOTOPOW BEIMYHMHBI C HEMPEPHIBHOM INKAIOW 3HAUYCHHH B BEIHMYUHY,
HMEIOIIYI0 JUCKPETHYIO IIKaTy 3HAYCHHUH.
Jlist aTOTrO Bech JAMAaIa3oH 3HaucHU curHana U(t), Ha3pIBaCMBIil IIKAJOMW, JCIUTCS HA paBHbIC YaCTH — KBaHTHL, h — mar
KBaHTOBaHUs

Tabnuya 6.1
3HaueHune JponuHoe
YPOBHA OpeacraBieHye
3HAUEHHA YPOBHA
6 011
5 101
4 001
5 11
& 011
7 111

Takum o0pa3om, B pe3yibTaTe AWCKPETH3allMM, KBAaHTOBAaHHMS M KOAMPOBAaHMS aHAJOTOBOTO CHUTHAjJa MOJydaeM
MOCJIE/IOBATEILHOCTHN-Pa3psIIHBIX KOJIOBBIX KOMOMHAIMM, KOTOpbIE CIEAYIOT C mepuoioMm auckperusamuu [. Ilpm stom
paloHaNbHOE BHIMOJIHEHNE ONEepalii IUCKPETU3aluy 1 KBAHTOBAaHHS PUBOJUT K 3HAYUTEIEHOMY 3KOHOMUYECKOMY 3 heKTy
KaK 3a CYET CHI)KCHHS 3aTpaTr Ha XpaHeHHe U 00paboTKy Mmoiy4aeMoil HHGOpPMAIMH, TaK ¥ BCICACTBHE COKPAIEHHs BPEMEHH
00paboTKN HHPOPMAIIHH.

Ha mnpakTuke npeoOpa3oBaHHE aHAIOrOBOTO CHrHajia B HU(MPOBYIO (OPMY OCYIIECTBISETCS C IIOMOIIBIO aHAJIoro-
udposoro mpeodpasosatens (ALIT). [lns pemreHnst oOpaTHOH 3amaudl MpeoOpa3oBaHHs 4YUCIA B MPONOPLHMOHATBHYIO
QHAJIOTOBYIO BENMYHMHY, MPEACTABICHHYIO B BHJC 3JCKTPHUECKOTO HANpPSDHKCHHS, TOKAa U T. II. CIYXHT HHU(poaHa-JOTrOBBI
npeobpasoBarens (LIAIT). B LIAIT kaxnast 1BondHas Ko/0Basi KOMOMHAIMS ITpeoOpa3yeTcs B aHAJOTOBBIN CHTHAN M Ha BBIXOJE
CO3/1aeTCsl MOCIIEA0BATENIbBHOCTh MOAYJIMPOBAHHBIX IO aMIUIMTYJE MM-IyJabcoB ¢ mepuoziom T . BoccraHoBieHHe aHAIOroBoi
CTPYKTYpPBI NPOM3BOIUTCS TNPU IOMOILIM CIEHHUAIBHBIX CXeM, oOecreyuBaronMXx (GUIbTpannio JHOO ASKCTPANOSILUI0 ITHX
CHTHAJIOB.

6.2. DyHKIMOHANBHAS U CTPYKTYPHAsA OPraHU3AIUs MPOLECCOPHBIX YCTPOIicTB 00padoTku HHpOpMALUU

B OCHOBYy MOCTPOSHHSI TOJABJISAIONIETO OOJNBIIMHCTBA COBPEMEHHBIX KOMIIBIOTEPOB TIOJIOXKEHBI OOIINE IMPUHIHUIIBI
(YHKIMOHHPOBAHUS YHUBEPCAIBHBIX BBIYMCIHUTEIBHBIX YCTPOUCTB, chopMyarpoBaHHbIe eme B 1945 1. aMeprKaHCKUM y4eHBIM
JxonoM ¢on Heilimanom.

CornacHo ¢on Heiimany, mis toro utodsl DBM Obuma yHHBepcanbHBIM U 3()(EKTHBHBIM YCTPOWCTBOM 00pabOTKH
nH(OPMAIHH, OHA JOJDKHA CTPOUTHCS B COOTBETCTBUY CO CIEAYIOIIMMH IIPUHIIAIIAMHE:

1.Wndopmarnust kogupyercs B IBOMYHOW (OpMe M pasmeNsieTcss HACOUHHUIBI (JIEMEHTHI) MH(GOPMAIHMH, Ha3bIBaeMbIe
CJIOBaMU.
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2. PazHOTHITHBIE CTIOBa HH(OPMAIIMU XPAHSITCS B OJJHOH M TOH )KEMaMATU U Pa3IMIaroTCs 0 CHOCO0Y HCIONB30BaHMs, HO HE
0 CIIOCO0Y KOANPOBAHUS.

bnarogaps TakoMy «0HOOOPA3HIO» CIIOB OKa3bIBAETCS BO3MOXKHBIM HCIIOIb30BATh OHU M T€ JKE ONEpaluu A1 00paboTKu
CIIOB PA3JIMYHON MPUPOJIBI, HAIPUMED U1t 00OPaOOTKH M YUCeN, 1 KOMaHI.

3. CnoBa MHpOpMaIUK pa3MeIlaloTCs B SYCHKax MaMATH MAIlUHBI U MICHTU(GUIMPYIOTCS HOMEpaMH siueeK, Ha3bIBACMbIMU
aJipecaMH CIIOB.

6.3. Odmas crpykrypa OBM.

CrpykrypHasn cxema [I9BM

Ilepconanvnwtit komnwviomep (IIK), niu nepconanpHas OBM (IIDBM) — snexTpoHHast BBIMHCIWTENbHAS MAlIMHA, C
KOTOPOI MOKET paboTaTh MOJIb30BATElb, HE ABISIOIIUNCS TPO(ECCHOHATEHBIM IPOrPAMMHUCTOM.

mukpomnpoueccop (MII), nnu uenrpanehbiii mporeccop (CPU, or anrn. Central Processing Unit) — ocHoBHO# paGounii
KOMIIOHEHT KOMIIBIOTEPA, KOTOPbIH BBINOJIHACT apU(PMETHUYECKUE U JIOTHYECKUE OTlepallii, 3aJaHHble IIPOrPaMMOH, ynpaBisier
BBIYHCIUTENIBHBIM MTPOLIECCOM U KOOPAUHUPYET paboTy BCEX YCTPOHCTB KOMITBIOTEPA,;

CucreMHLIH oK KOMOBIOTEPA

CucmeMHan (Mamepunckan) nitama

Kowtponnep
WIABAATYPH

Konrponnep
npeps BaH Hi

CHeTeMHAs MAarucTpais (WHHA)

KomMyHRKALHOHNBIE

JONONHHTENbRME YerpolicTea, DOIKIONACMEE
MotuTop yeTpoicTeS YEPEI IOPTH MHLDE, NPHHTEP, CKAHED,
MOoaeEM H .

Puc. 6.21. Baok-cxema [MTIBM

Puc. 6.2. bnok-cxema II9BM

. namsTh (BHyTpeHHsss — cucteMHast, Bkiarouatomas O3Y u 13V u BHemnsist auckosast). [73V (ot anrin. ROM, Read
Only Memory — mamsiTh TOJNBKO YISl YTCHHS) CIYKHUT JUISL XPaHEHHs] HeM3MEHSCHON (TIOCTOSIHHOW) MPOrpaMMHOMN U
cripaBouHoil uapopmarmu. O3V (ot anria. RAM, Random Access Memory — mamsTh ¢ HPOM3BOJBHBIM JOCTYIIOM)
NpeIHAa3HAYeHO JUIS OIEpaTMBHOM 3alllCH, XpPaHEHHWS W CUYUTHIBAHUS HMHGOpManuu (IporpaMM M JaHHBIX),
HETIOCPE/ICTBEHHO yJaCTBYyIOMmEell B MH(OPMAIMOHHO-BBIUUCIUTENFHOM Mporecce, BoimonHsemMoMm 1K B Texymuii
HepHuoJ| BpeMeHH.. B KadecTBe ycTpOWCTB BHENIHEH IaMsTH, pa3MEIlaeMBIX B CHCTEMHOM OJIOKE, HCHOJB3YIOTCS
Hakonutenu Ha xecTkux (HXKMJI) m rubxux (HI'MJI) MarHUTHBIX AMCKaX, HAaKOMUTENIM HAa ONTHYECKUX IUCKaX
(HOL) w np;

KOHTPOJIIepbI (afanTepbl) CIyXaT Uil TOIKIIOUeHUs Mepu(epuiiHbIX (BHEUIHUX NO OTHOLICHHIO K IPOLECCOpPY)
YCTPOWCTB K INMHAM MHKpOIpoIleccopa, oOecreuynBas COBMECTUMOCTh HMX uHTepdeilicoB. OHH  OCYIIECTBISIIOT
HETIOCPE/ICTBEHHOE YIPaB JICHHE MepH(epuifHBIMA YCTPOHCTBAMH 10 3aIpOcaM MUKPO MpoIieccopa.

CHCTeMHAasl IIMHA — OCHOBHAs MHTep(eHCHas CHCTeMa KOMIIb I0Tepa, 00eCe nBaroNIasl CONPsDKEHNE U CBS3b BCEX €T0 YCT
POHCTB MeXITy COOOM.

YerpoiicTBa BBoAa-BbIBOAA MHH(OPMaLHMH
YerpoiictBa BbiBoAa nHpopmanuu. OCHOBHBIM YCTpOicTBOM BbIBoza MH(popManuu B [I19BM spnserca mucrnet. Jucnneit

(Monumop) — yCTPOWCTBO BHU3YyalIbHOTO OTOOpa)KeHHs TEKCTOBOIl W rpaduyeckoil mHpopMmanuu 0e3 ee J0IrOBPEeMEHHOM
¢buxcauum.
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Hucnneti na 6ase snekmponno-ayuesoii mpyoxu. OCHOBHOH 3JIEMEHT TaKOTO JUCIUIEs — YIICKTPOHHO-IIydeBast TpyOka (pHc.
6.23), a mpuHIMI ero padOThl aHAJIOTHYEH MPUHLIMIY PaboThl TeneBuszopa. PopMupoBaHue H300paKEHUS MPOU3BOIUTCA Ha
BHYTPCHHEIl TOBEPXHOCTH 9KpaHa, IOKPBITOTO CJIOEM JIIOMHHO(Opa — BEIIeCTBa, CBETAIICrOCs IOA BO3JCHCTBHEM
3JIEKTPOHHOTO JIyya, TEHEPHUPYEMOr0 CIEUUATBHON «3JIEKTPOHHOM IMYLIKOM» M YNpaBIsieMOro CUCTEMAaMU TOPU3OHTAIBHON U
BEPTUKAJILHON PA3BEPTKHU.

Crexnannaa konba
xopnyca 3NT

NMokpoitue

INEXTPOHHLIE M3 AIOMUHOGOPE

Macka

OnexTpoHHLIe
NYuKW

Puc. 6.3. Cxema 37€KTpOHHO-ITy4eBOH TPYOKH

KommdecTBO 0TOOpakeHHBIX CTPOK B CEKYHIY Ha3bIBAETCS CTPOYHOM YacTOTOW pPa3BepTKU. A 4acTOTa, ¢ KOTOPOH MEHSIOTCS
KaJIpbl M300pa’keHUsI, HA3BIBACTCS KAaIpPOBOIl 4acTOTOl pasBepTku. KampoBas wacTtoTa pa3BepTKH OOKHA OBITH TaKOH, YTOOBI
r7Ia3 YelloBeKa He 3aMeyall MOCIeI0BaTeIbHOM CMEHBI KaapoB. (Accolpanus BHICOdIEKTPOHHBIX cTannaproB (VESA — Video
Electronics Standards Association) pekoMeHIyeT 4acTOTy HE HIDKE 75 KaJpoB B CEKYHIY).

CHHXpOCHTHAIIBI CTPOYHOH W KaJpOBOH pa3BEepPTOK, a TAaKXKe CUTHAIBI YHPABICHUS SPKOCTBIO Jyded (GopMHPYIOTCS
BUJICOKOHTPOJUIEPOM, YacTO Ha3bIBAEMBIM BHUJICOKApTOH, WM BHIcoaganTepoM. OCHOBHBIM KOMIIOHEHTOM BHICOKapTHI (pHC.
6.26) siBIsIETCS TAMATh, T/Ie XPAHSTCS NepejaBaeMble IIPOLECCOPOM YUCIIa, XapaKTePH3YIONIHEe KaX IbIil THKCEIb MOHHTOPA.

OCHOBOH JKHIKOKPUCTAJUTMIECKOH MaHENHN CIIyXaT Takke JBE IUIOCKONapalleNbHble CTEKIITHHBIC IIacTHHBL. Ha ommy n3
HUX HAHECEHBI IPO3PavyHble TOPU3OHTANBHBIE M BEPTHKAIBbHBIC TOKOMPOBOAAIINE MIEKTPOAbl. B MecTax HMX mepecedeHus
YKpETIIEHB! IUIEHOYHbIE TPAH3UCTOPEI, 1BA BBIBOJA KOTOPBIX COEIMHEHBI C JJIEKTPOIaMHU Ha CTEKJIe, a TPETHH 00pasyeT o0KIagKy
KOHZeHcaTopa. BTopyio minacTuHy KOHAEHcaTopa NPeACTaBIseT NPO3PayHblii METAJUIM3UPOBAHHBIN CIIOH HA BTOPOH CTEKIISTHHOM
IUTACTHHE, PACHOJIOKEHHOH MapauielbHO MEepBOil Ha PAacCTOSHHUM, U3MEPSEeMOM MHUKpOHaMH. MeX1y IIacTMHaMH IOMEIIECHO
OpraHNYecKOe BEIIECTBO (KUAKUH KPUCTAJLT), IOBOPAYHBAIOIIEE MO]] ISHCTBUEM DIIEKTPUYECKOTO OIS UNIOCKOCTD HOJISPU3aUH
HpoXosIero yepe3 Hero ceera. C AByX CTOPOH MaHENH YKPEIUIEHB! MO -POUIHBIE TUICHKH, INTIOCKOCTH MOJISIPHU3AIMU KOTOPBIX
MoBepHYTHI Ha 90° OTHOCHUTENBHO JIPYT ApyTa .

Ilpunmep — neyaraloinee yCTpoicTBO 1151 perucTpaniy HHGOpMAaILMK HA TBEPbIH, KaK NPaBHJI0, 0yMaKHbIIf HOCHTE/b.

CyImecTByeT OrpOMHOE KOJMYECTBO HAMMEHOBAaHMH INpUHTepoB. HO OCHOBHBIX BHJOB MHPHHTEPOB TPU: MaTPHIHBIE
(uronpyaTeie), Ta3epHBIC H CTPYHHBIE.

Knasuamypa — xnaBMILIHOe YCTPOICTBO /LISl Py4HOI0 BBOAA YHMCJIOBOI, TeKCTOBOH M ynpasjsowmeil nugopmanuu B 11K, ono
o0ecnieyuBaeT TUATOroBoe 001IeHne noas3oBares ¢ [I9BM.

Manunynamopet (MbILIb, TPEKOO U /IP.) — CleHUATbHbIE YCTPOWCTBA BBOJIA M YIIPaBJIeHus], odjieryaioniie B3anmoeiicteue
noJb3oBates u [I9BM.

6.4. CucTeMsbl mapajieJbHOit 06paGoTKH AaHHBIX.

Jlrobas BerumciUTeNbHAS cucTeMa (Oyap To cynepOBM mim mepcoHaNBHBIN KOMITBIOTEpP) IOCTHTAeT CBOEH HAMBBICIIEH
MPON3BOJUTEIBHOCTH OJIaroapsi UCIOIb30BAHUIO BEICOKOCKOPOCTHBIX JIEMEHTOB U MapajlieIbHOMY BBIMOIHEHUIO OOJBIIOrO
grcna onepanuid. IMeHHO BO3MOKHOCTB IapajuieNnbHON paboThl pa3INYHBIX YCTPOUCTB CHCTEMBI SIBISICTCSI OCHOBOH YCKOPEHUS
OCHOBHBIX OIepanuil.

Hapannenuzm — napajutelibHOE BbITIOJTHEHHE IBYX WIH §oJlee IPOLieccoB (IIporpamm).

[TapamnensHoe BBIIOJHEHHE HECKOIBKUX MIPOLIECCOB MOKET OBITh PEAIM30BaHO ITyTEM CICAYIONIMX allapaTHbIX PeLICHHH:
B MHOTOMAaIIMHHOCTH,

320
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E  MyJbTUIpOLECCOpHOE™;

B OJHOIPOLECCOPHOCTH C HECKONBKIMH UCTIONHUTENBHBIMU YCTPOHCTBAMU;

m  KoHBelepuzanuu 00pabOTKU TaHHBIX.

TunuuHBIME TpEMepaMu  JIBYX TOCIECIHUX IOAXOJOB SBISIFOTCA CHEUUATM3UPOBAHHBIE BEKTOPHBIE IIPOIECCOPEI,
HCIIONB3YIOIINE apajliesn3M 00paboTKH, TOIMyCKaeMblii BEKTOPHO-MATPIIHBIMI BEIHCIICHHSIMUL.

Bexmopnan oopabomka — eqMHOO0pa3Hasi 00pPa0oTKA IOCIEIOBATEILHOCTEN NAHHBIX, BCTPEYAIOLIASICH, KAK NMPaBWIO, NPU
MAHHITYJIMPOBAHUI MATPHIIAMH (3JIeMeHTAMH KOTOPBIX SIBJISIIOTCS] BEKTOPbI) IJIH APYTHMH HH(OPMAIOHHBIMH MacCHBAMM.

Kongeiiepnaa o6padomka — Buj 00padoTKH, IPH KOTOPOM 00padoTka B (PyHKIHOHAILHOM y3/1¢ BbIYMCJIUTEILHON CHCTEMBbI
paz0uBaeTcsi HA HECKOJIbKO 3TAMOB.

6.5. IIpoueccopsl U MPOLECCOPHBIE 31EMEHTHI BLIYHCIUTEIbHBIX CHCTEM.
Muxkponpoueccopbl ¢ pACHIMPEHHOM U COKPAIICHHOM CHCTeMOl KOMaH]

B xone BEIMONHEHWS 3agaHHOW HMpPOTrpaMMbI Iponeccop OOCIy)KHBaeT NaHHBIC, HAXOJIINECS B €r0 PErucrpax, B IOJe
OIlEpaTHUBHOM MaMATH, a TaKKe JAaHHBIC, HAXOAALIMECS BO BHEIIHUX HOpTax Ipoueccopa. YacTh AaHHBIX OH MHTEPIPETHPYET
HEIMOCPE/ICTBEHHO KaK JaHHbIE, YacTh JAHHBIX — KaK aJpECHbIE JaHHBbIE, a 4acTh — Kak KoMaHJbl. COBOKYIMHOCTb BCEX
BO3MOXKHBIX KOMAaHJ, KOTOPBIE MOJKET BBIIIOIHHTH MPOLECCOpP HaA JAHHBIMHU, 00pa3yeT TaK Ha3bIBAEMYIO cucmemy KOMAaHO
npoyeccopa.

Ecmu nBa mponeccopa UMEIOT OMHAKOBYIO CHCTEMY KOMAaH[, TO OHH IOJTHOCTBIO COBMECTUMBI Ha MPOrPaMMHOM ypOBHE. JTO
03HAYaeT, YTO MPOrpaMMa, HAMMCaHHAs IS OJTHOTO MPOIIeccopa, MOKET HCIIONHATLCA M APYTUM TIPOIIECCOPOM.

IIpuHIMIT COBMECTUMOCTH «CBEPXY BHHU3)» — 3TO IPUMEP HENOJIHOH COBMECTUMOCTH, KOTAa KaXKAbI HOBBIM Ipoleccop
«MOHMMaeT» Bce KOMaHIBl CBOMX IPEIIIECTBEHHHKOB, HO He HaoOopoT. biaromaps Takoii COBMECTUMOCTH Ha COBPEMEHHOM
KOMIBIOTEPE MOJXKHO BBINOJHATH JIFOOBIE TPOrPaMMBL, CO3JAaHHBIE IS JIFOOOr0 W3 MPENIIECTBYIOIMX KOMIIBIOTEPOB,
MPUHAUIEKAIIETr0 TOH XKe anmnapaTHOH miaTdopme.
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6.6. Kinaccudukanus 3anoMHHAIOLIMX YCTPOIiCTB

OCHOBHBIM KJIaCCU(UKAIIMOHHBIM IpU3HaKoM 3Y sBIIsieTCsl cocod gocTymna K JaHHbBIM. [To sToMy mpusHaky Bce 3V nerstces Ha
3V ¢ npsiMbIM TocTynoM (apecHsle) 1 3Y ¢ mocne1oBaTeIbHBIM JOCTYIIOM (TIociIenoBaTenbHbie) (puc. 7.1) .

Ilpsamoti docmyn peann3yeT BO3MOXKHOCTh HEMOCPEICTBEHHOTO OOpamieHHs K 2JIeMEHTaM IIaMsTH, COJACpKalliM HCKOMYIO
UHGOPMALIMIO ~ WIM  INIPEAHA3HAYEHHBIM  JUIi  3al0MCH  HOBOH  MHpOpManumM 1O  ajapecy  3THX  SJIEMEHTOB
HaMSITH.

3anomuHaowWe yCTPORGTEA

| i

Cno
C npAmMeim AOCTYROM n c’;e‘nc :orsz;id"bnun ACCOUMATMBHBIE
03y nay BAHcroBHIE PexToqHbe Monynposon.-
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Puc. 6.4. Knaccugpuxayus 3y

Tocnedosamenvulii docmyn peaqn3yeT IOCIECAOBAaTEeIbHOE CYMTHIBAaHWE HHGpoOpManuu U3 3Y B IOpSAKE 3allCH HIH B
00paTHOM MOpSAKE.

BBIZCISIOT TaKkKe daccoyuamugHvlll 00CHyn, PEaNu3yIoNMil NOMCK HH(OpMAlMU 1O HEKOTOPOMY INpPU3HAKy, a He IO ee
PACIIOJIOKEHHIO B MAMATH (agpecy — NPAMOH JOCTYH WIIM MECTy B OYEepeAd — IOCIe0BaTeNbHbI nocTym). B aTOM ciydae Bce
XpaHUMbIE B MAaMSTH CJIOBAa OJHOBPEMEHHO IPOBEPSIOTCS HA COOTBETCTBHE NPU3HAKY, HAIPUMED Ha COBIMAJCHHE OINMpEETCHHBIX
noJieit cioB (TeroB — ot aHri. fag) ¢ npu3Hakom, 3a1aBaeMbIM BXOJHBIM CJIOBOM (TETOBBIM aJ[pecoM).

OnepaTuBHble 3anomunaromme ycrpoiicrea (O3Y, wm RAM, Random Access Memory — mnamsrth ¢ HPOM3BOJIBHBIM
JOCTYIIOM) TpeAHa3HauYeHbl Uil XpaHEHWs IepeMEeHHOH WH(GOpMalMu: TMPOrpaMM M YHCET, HEOOXOAMMBIX JUIl TEKyLIHMX
Boiumcienuid. [To croco6y xpanenus unpopmanuu O3V pasgensior Ha crarmdeckue (SRAM — Static RAM) u guHaMudeckue
(DRAM — Dynamic RAM). B nepBoM cityuae 3aoMHUHAIOIIMMHU 3IEMEHTAMH SIBJISIOTCS TPHITEPBI, COXPAHSIOIIHNE CBOE COCTOSHUE,
MOKa CXeMa HaXOAWTCS I0J] MUTaHHEM ¥ HET HOBOM 3amicH JaHHBIX. BO BTOPOM — JaHHBIC XpaHATCS B BHAE 3apsOB
KOHJIeHcaTopoB. Camopasps/i KOHJCHCATOPOB BEIET K Pa3pyLICHUIO JAHHBIX, II0O9TOMY OHH JOJDKHBI MEPHOJMYECKH (KaXable
HECKOJIbKO MHJUTUCEKYH/T) PereHEePHPOBATHCSL.

IMocTosinnblie 3anomuHaomme ycrpoiictea (II3Y, wm ROM, Read Only Memory — mamsite TONBKO A YTEHHS) —
SHEproHe3aBHCUMAsl TaMsTh, UCTIONIb3yeMasl Il XpaHEeHHsT HeM3MEHIeMBIX JaHHBIX: TOAMPOrpaMM, MUKPOIIPOrpaMM, KOHCTAaHT H T.
.

. macounsle [13Y, 1. e. mporpammupyemble npu u3rotoBieHuu. [lanuas pasHoBugHocTh [I3Y mporpammupyercs
OJTHOKPATHO H He JIOMYCKaeT MOCJIeYIOIIEero N3MEeHEHHsI HH(POPMAIUH;
. porpaMMHpyeMble MOCTOsIHHBIE 3amomuHaromue ycrpoiictea (IIII3Y, wm PROM—Programmable ROM) —

MIOCTOSIHHBIE 3allOMHUHAIOIINE YCTPOMCTBA C BO3MOXKHOCTBIO OJHOKPATHOIO JIEKTPUYECKOrO MPOTrpaMMUPOBAHUS;
OHM OTIHMYAIOTCA OT MacouyHslX [I3Y Tem, WTO MO3BONSIOT B MPOIECCE MPHMEHEHHS MHKPOCXEMBI OJHOKpPATHO
HM3MEHHUTh COCTOSIHUE 3alIOMUHAIONIEH MAaTPULBI JEKTPUYECKUM IIyTEM I10 3aJaHHOU IIPOrpaMMme;
JuckoBbie 3Y, WM HAKOIUTENH, IPECTABIIAIOT COO0H COBOKYIMHOCTh HOCUTENS U COOTBETCTBYIOIIETO MPUBOJA U NPEIHA3HAYEHBI
JUISL 3aIUCH, CYMTHIBAHMS M MOCTOSHHOTO (JUIMTENBHOr0) XpaHeHHs OoJibIIMX 00BeMOB HH(OpMaiyu. J[MCKOBbIE HAKOMHUTEIH
SBJIAIOTCS YHEPTOHE3aBUCUMBIMH 3Y.

6.7. XapakTepucTHKHU U KOHUTYpaIUs 3alI0MUHAIOIIUX YCTPOIiCTB

HNHpopmannoHHasi eMKOCTh — MaKCUMAaJIbHO BO3MOXHBIH 00beM XpaHHMOW MH(opMamu. EMKOCTh MaMATH BBIpaKaeTcs B
KOJIM4eCTBE OUTOB, 0ATOB MITH CJIOB, COCTOSIINX U3 ONPEIEICHHOTO YHCia 0alTOB.

Bpemsi 1ocTyna — BpeMEHHON MHTEpBaJI, ONPEACIAEMbI OT MOMEHTa, KOTJa MPOIIECCOp BBICTABUJ Ha aJIPECHOM IIMHE aJipec
TpeOyeMoil sueliku maMATH U Mocjaji MO LIMHE YIpPaBIeHHs NPUKa3 Ha YTEHUE WM 3aluCh JaHHBIX, 0 MOMEHTA OCYLIECTBICHHS
CBSI3M a/IPECYeMO SUEHKH ¢ IIMHOM NaHHbBIX (puc. 7.2).
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Puc. 6.5. TunnuHbie BpeMEHHBIE THATPAMMBI paOOTHI C TAMSATHIO

Bpems 3amucum — WHTEpBAI BPEMEHH, HEOOXOAWMBIN I MEpe3alliCH COJACPKUMOTO IIWHBI JaHHBIX B CBS3aHHYIO C HEH
STYEeHKy MaMsAaTH. MUHHMabHasl BEJIMYMHA 3TOT0 HHTEPBAJIa ONpEAesieTcsl GU3MYECKIMU CBOHCTBAMH 2JIEMEHTOB aMSTH.

Tun namMaTn — 0003HAYaET CTATHYECKYIO WIN JMHAMUYECKYIO OITEPAaTUBHYIO aMsTh, wiu [13Y.

CtpykTypa — 0003HauaeT KOJMYECTBO SUEEK MAMITH U Pa3psIHOCTh KKAOW sueiiku. DTo aeT NHPOPMAIMOHHYI0O €eMKOCTh
3V, ofHAKO TIPU OJHOM U TOM ke MH(GOPMAITMOHHON EMKOCTH OpraHu3anus 3Y MOXKeT ObITh Pa3IMIHOM.

CrtoumocTth 1 6uTa onpenensieTcss OTHOIIEHHEM CTOMMOCTH MAMATH K €€ HHPOPMAIIHOHHOH €MKOCTH.

6.8. BHelIHMe 3aTI0MMHAIOLIHE YCTPOICTBA

Hakonwurenp Ha ecTkuX MarHuTHbIX auckax (ot amrin. HDD — Hard Disk Drive), win Bunuectep (puc. 7.13) — a3rto
3a[IOMHHAIOIIEe YCTPOMCTBO OOJNBIION €MKOCTH, B KOTOPOM HOCHUTENISIMH MH(OPMAIWH SBIAIOTCS KPYTJble XKECTKHE IUIaCTHHBI
(vHOTa Ha3BIBaeMBIE TaKKe IMCKAMH WM IUIATTepaMH), o0e MOBEpXHOCTH KOTOPBIX IMOKPBITHI CIOEM MAarHHTHOTO Marephaia.
Bunyecrep ucnons3yer it HOCTOSIHHOTO (UIMTENBHOTO) XpaHeHHsT  MH(pOpMaliM  NporpaMM W OaHHBIX.B mnpuHImne jxectkue
JIICKH TIOJ00HBI AUCKeTaM. B HUX MH(OpManus Taxke 3alUChIBaeTCsl HA MArHUTHBIHN cII0# qucka. OHAKO 3TOT JWCK, B OTIANYHE OT
JIMCKET, CIENaH U3 KECTKOro MaTepHasia, Jarie BCcero amomuHus (orcrona u HasBanue Hard Disk). B kopmyce o0beMHEHBI TaKHe
JJIEMEHTHI BUHYECTEPA, KaK YMPaBISIONIMN JBUTaTeNlb, HOCUTENs WH(YOPMAIUK (JUCKH), TOJTOBKH 3alMCH/CUUTHIBAHMS, MTO3HIIH-
OHHUpYIOIIEE YCTPOHCTBO (MO3UIIMOHEP) U MHKPOCXEMBI, 0OecrieynBarone 00paboTKy AaHHBIX, KOPPEKIUIO BO3ZMOYKHBIX OHIHOOK,
yIpaBJIeHHEe MEXaHUUECKOH YacThI0, @ TAKIKE MUKPOCXEMBI KIII-TTaMSITH.

Ecin nuckera (U3MYECKH COCTOMT M3 OJHOTO JHMCKAa, TO BHHYECTEP COCTOMT W3 HECKOJBKHX OJUHAKOBBIX JIMCKOB,
PAacIOJIOKEHHBIX APYT O] APYTOM.

IMepssiii Mmaccosbiit HYKM/L, Bemmyniennsiid pupmoii IBM emme B 1973 r., BMeman 30 MarHUTHBIX HHIMHAPOB 110 30 T0pOoXKeK Ha
KaxaoM. CxonctBo 3tux mudp ¢ Mapkoit «30/30», cooTBeTCTBYIONIEH 3HAMEHUTOH BHHTOBKE «BUHYECTEPY», W SBIJIOCH MPUYMHON
Broporo Ha3Banus HXXM/I.
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NNEPEJAYA UHOOPMAIIMU U KOMIIBIOTEPHBIE CETH

7.1. O6mas cxema cucTeM nepegadu HHGOPMAHH

O06o0uieHHas CTPYKTYpHast cxeMa cucteMsl nepeaaun nudopmaruu (CITN) nzobpakena Ha puc. 7.1. B ee cocraB Bxomst
HCTOYHHUK COOOIICHU U MoTy4yaTenb COOOIIEeHHH, Tepeatoliee i MPUEeMHOE yCTpOIcTBa, IUHUS CBA3U. Bo3aelicTBue momex
YCJIOBHO Ha CXeMe N300pa’keHO B BU/IE HCTOUHHKA [TOMEX.

CooGueHue Curnan
MCTOMHMK COOBLLEHUA Nepeaauiee yCTRONCTEO
np.C of ¥ || m
ni (K1) ™l (kK

Koa Nepawuneii curHan  BTORUYHLIA Cyurnan

t uit)
car = 01011 = S, —OerAFg+

Nuava ceasu

| WMCTOuHMK NOMax I

NpwemMHoe YCTPOWCTEO Monyqatens coobuLeHni
" Peluanouian cxema |
:Il K |—' oM AKY . » AC —d

1

b oo e o owr omn e = =
CHrHan + nomexa CoobueHn

MpwHATbIA HexoanpoBanHbii
MpUHATLIA CUrHAN  NEPBWYHLIA CHFHAN NEPBUYHBIA CHUrHaN Kon,
A AN

- 01011 = uan

- -

Puc. 7.1. CipykrypHast cxema CIT1

IMepenatomee ycTpoiicTBO oOecrieynBaeT nNpeoOpa3oBaHNe COOOLIEHHs B CUTHAN, IepeaBaeMblii 110 JIMHHUU CBSI3H, B TO BPEeMs
KaK IPUEMHOE YCTPOUCTBO MpeodpasyeT NPUHATHIA CUI'HAI 00paTHO B IIEpeaaBacMoe COOOIICHHE.

Jlunus céa3u — 3T0 cpefa, UCIoNb3yeMast IS Iepeladll CUTHAJIOB OT NepeaTIuKa K IPHEMHUKY.

Takoii cpenoit MOryT OBITH Kabellb, BOIHOBOA MIX 00NACTh MPOCTPAHCTBA, B KOTOPBIX PACTIPOCTPAHSIOTCS MEKTPOMArHUTHBIE
BOJIHBI OT MepejaTINKa K IPHUEMHUKY.

Cucmema nepedauu ungopmayuu — COBOKYIIHOCTh TeXHHYECKHX CpPeICTB (IlepenaTyuK, NPHEMHHK, JHHHUS CBSI3H),
00ecreYHBaIOIIX BO3MOKHOCTH NIePeiavd COOOIEHNI OT HCTOUHHUKA K IOJTyJaTesTIo.

Hcrounuk coobmieHnit B o0mieM ciaydae oOpa3yeT COBOKYIMHOCTh HCTOYHWKA uHpopmammu WU (uccremyemoro wumu
HabmroaeMoro obbekta) u npeobpasosarens coobienuit (IIpC). [peodpazoarens COOOIIECHUI MOKET BBITOIHATE JBE (QYHKIIHUH.
OpnHoii 3 3THX QYHKIHHI SBISIETCS MMpeodpa3oBaHue cOOOIIEHHS 000 (HU3nIecKol TpUpoabl (M300pakeHNe, 3ByKOBOW CHUTHAJINT,
) B MepBUYHBIA 3ekTpudeckuii curran S(t). Jpyras we menee Baxuas (ynkims [IpC — mpeobpasoBanue GoibIIoro oobema
anasuTa cooOmeHnit B Mablii 006eM adaBruTa MEPBUYHOTO CHTHANA (KOAUPOBAHHUE).

INepenatormee ycTpOHCTBO OCYIIECTBISET MPE0OPa30BaHNE COOOIICHNI B CHTHAIIBI, YIOOHBIE JUISt IIPOXOXKICHUS TT0 KOHKPETHOM
JIMHUHU CBA3U. B €ro cocTaB MOXET BXOJHUTh YCTPOWCTBO, 0OCCIICUMBAIOIEEe MOMEXOYCTOMYMBOEC KOJUPOBAHUE. DTO YCTPOHCTBO
Ha3bIBAIOT KoaupyromuM ycrporctBoM (KVY) mm konepom kanana (KK).

ITepBUYHBIA SIEKTPUYECKHMIl CHTHAJ, KaK IPaBHJIO, HEMOCPEACTBEHHO HE MepelaeTcs Mo JIMHUM CBs3U. B mepenarunke
nepBuuHbIi curHai S(t) mpeobpasyercst BO BTOPHYHbIN (BBICOKOYACTOTHBIN) cHrHai U(t), MpUroAHbIi IUIs Hepeadu 1o JIMHHU CBSI3H.
Taxoe npeoOpa3oBaHne OCYIIECTBIIETCS MTOCPENCTBOM MOAysTopa (M).

[MpuHIMaeMBIiA MONIE3HBIN BRICOKOYACTOTHBIA CHTHAN (HIBTPYETCS M YCHIHMBaeTca MHHEHHBIMU Kackamamu (JIK) mpuemnoro
ycTpoiicTBa W mocTynmaer Ha aemonymarop (JJM), B KOTOpOM BBICOKOYACTOTHBIA CHTHANl IMpeoOpa3yercss B HU3KOYACTOTHBIN
MEePBUYHBINA CUTHAIL.

B nexommpyromem ycrpoiictse (JJKY) HI3K09acTOTHEIN CUTHAI IpeoOpasyeTcss B KOJOBYI0 KOMOWHAIIMIO CHMBOJIOB IEPBHIHOTO
curnana. OgaoBpemenHo B JIKY ocymniecTBisiioTcst 0OHapyKeHHe M UCIPaBIeHNE NCKa)KEHHBIX CHMBOJIOB IEPBUYHOTO CUTHANA.

Ta gacTth IPUEMHOT0 yCT‘pOI\;ICTBa, KOTOpast OCYIICCTBJIACT aHAJIN3 MPUXOAANIETO CUTHAJIA U NIPUHUMACT PEIICHUE, Ha3bIBACTCA
peuaroiei cxemotl.

B cucremax mepenaud IUCKPETHBIX COOOIICHMII pemraromias cxeMa COCTOMT M3 [JBYX 4acTedl — JeMOIyJsiTopa |
JIEKOIMPYIOIIEro ycTpolcTBa. 3ameTnM, 4To B HekoTopbix CIIM poip pemraromed cxeMbl MOJHOCTBIO WIIM YAaCTHYHO BBIIOJHSET
YeII0BEK.

Jerexrop currana (JC) npeobpasyeT Ko10ByI0 KOMOMHAIIMIO CHMBOJIOB IEPBUYHOTO CHUTHAIA B COOTBETCTBYIOIIEE COOOIIEHHE,
KOTOpOe MOCTymnaeT Ha BXoJ noxydaresns nHpopmanun (I[1H1), koropomy Oblta agpecoBana HCXoaHas HHPOPMAIIHS.

7.2. Buabl 1 MOJ€JIM CHTHAJIOB
OO1Ke cBeAeHUs O COOOIIEHUSIX U CUTHAJIAX
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B mmpokoM cMbIcie CI0Ba I0J CHUTHAJIOM NOHMMAIOT MaTepHAJbHBIH HOcHTedb MHGOPMAIMH. B COBpEMEHHBIX cHCTeMax
nepenady MHYOPMAIUH UCTIONB3YIOTCS SIEKTPHIECKHe CUTHANIBL. PH3u4ecKoil BeTMINHON, ONpeeIOmel Takoil CUrHaI, SIBISIeTCS
TOK WJIM HAIPSDKEHHUE.

Ha puc. 7.2 B KadecTBe npumepa 1/1306pa>i<eH BHGKTpI/I‘IeCKI/Iﬁ CUT'HAJI B BUA€ BUACOUMITYJIbCA €IMHUYHOMN AMIUIUTYbl, a TaK¥KE

MOAYJIUPOBAHHOC 10 aMIUTUTYJAC STUM CUTHAJIOM CUHYCOUAAJIbHOEC KosiebaHue. Z[aHHoe KoJjiebaHue (pa[II/IOI/IMHyIII)C) MOXHO 3aItucaTb
B BUJC!:

u(t) = Urect, (t — At) sin(wt - @),

rae U — aMIIAMTYAQ;.
T — AAMTEABHOCTH;
At — BpeMeHHoOe IIOAOKEeHHEe;
) — 4acToTa;
¢, — HayaAbHadA ¢asa;
rect, — eAMHUYHAS IPAMOYTOABHAS QYHKIMA (pHC. 8.2 a).

l’ECtT{l = At) u(t) &
'y
U---
‘! - -
0 TN "
0 >
.-ﬂ.tl ¢ T N t

a) 6)

Puc. 7.2 Buzap! curnanos:
a) DIICKTPUYCCKHUI CHTHAI; 0) CHHYCOHIAILHOE KOJeOaHne

a) DNIEKTPUYECKHH cUrHai; 0) CHHyconpanbHoe Konebanue B obmeM ciydae y atoro konebanus (puc. 7.2 6) MOXKHO U3MEHSTH B
COOTBETCTBHH C IEpeAaBacMbIM COOOIICHHEM JIF000# M3 ero mapaMeTpoB: MPH W3MEHCHHH aMIUIUTYIbI TOJyd4aeM aMIUIUTYIHO-
MOZAYIMPO-BaHHBIN curHai (AM), eciii U3MEHHTh 9acTOTy WM (a3y, TO COOTBETCTBEHHO YaCTOTHO-MoAynupoBaHHbIH (UM) u daso-
MoxynupoBaHHblil (OPM) curHasnel. [IpH HW3MEHEHHH UIMTEIBHOCTH IOJIYYHM IIMPOTHO-MMITYJIBCHYK MOJYJISLHIO, H3MEHSSA
BPEMEHHOE ITOJI0KEHHE — BPEMSI-UMITYJIbCHYIO MOIYJISLHIO.

Hapsny ¢ moHATHEM MOIYJSIMM B TEOPUM Iepenadd MH(GOpPMAalMU CYIIECTBYET MOHATHE MaHHUMYISUWUH. MaHHIyISIus
npeacTaBinsier coOol MO CBOEH CYTH ITUCKpETHYIO Moayasanuioo. [Ipm AWCKpeTHON MOZymsnuu cOOOLICHHE BBICTYNACT Kak
HOCJIE/I0BATENBHOCTh KOJOBBIX CHMBOJIOB (Harpumep, «O» U « 1), KOTOPbIM COOTBETCTBYIOT UMITYJIbChI TOCTOSTHHOTO HATIPSKECHUS ©
OJIMHAKOBOH JUTUTENIBHOCTBIO, HO PA3JIMYHON MONSAPHOCTH. IDTa MOCIEIO0BATEIBHOCTh MMIYJILCOB MOCPEACTBOM MaHHITYIISATOPA
npeobpasyercsi B IOCIENI0BATEIBbHOCTh 3JIEMEHTOB CHIHAlA. B 3TOM cCilydae MOXHO MOJYYHTh AMIUIMTYIHYH, YaCTOTHYIO H
(bazoByr0 MOAYJISAIMH (MAHUITYJISIINH).

K
00 1 1
.
- t
oth)
AM Dy VU:
w.%vbvﬂ%-»t

Puc 7.3. Buapl IBOMYHBIX CUTHAJIOB

Haubonee momexoycroitunBoii sBisercs ¢asoBas MOAYISIM WK MaHUIyIsius (OMH). 310 0OBSICHIETCS «aMIUTHTYIHBIM»
XapaKTepoM BO3/ICHCTBYIOIINX TOMEX, W Takoil mapaMerp, kak (a3za HeCyllei, MeHee IPYrHX MapaMeTpoB MOJBEPraeTcsi STOMY
BO3JIEHCTBUIO.

[Ipu ®MH mensiercs ¢asza konebanus Ha 180° mpu kaxaoM nepexone oT cuMBoia «1» k «0» u ot «0» k «1». B BekropHOii
(hopme 3TO MOKHO M300pa3uUTh TakK, Kak MOKa3aHo Ha puc. 7.4 a. Takoe reoMeTpruYecKoe MPeICTaBICHAEe CUTHATIOB ITO3BOJISIET JIETKO
HOHSTH, modeMy OMH curHan ¢ AByMs 3HaYSHUSIMH (Da3bl OKa3bIBaeTCsl HAHOOJIee TOMEX0YCTOHIHUBEIM. J[e10 B TOM, 4TO MPUEMHHK
[P TIpHeMe CUTHAJIOB peIlaeT 3ajady: B Kakoil U3 00JacTell pelmeHns HaxoAUTCsl CUTHAI (BepXHeH mim HikHel, puc. 7.4 a). B Tom
Cydae, KOrJa 0OJacTb NPUHSTHS PEHICHHs COCTOUT TONBKO U3 JBYX YacTed, BEpPOSTHOCTh OMMOKM HamMeHbImas. OIHAaKo eciH

JBYXKpaTHasi MAaHUITYJISILHsS IEPEHOCUT OJMH CUTHAJ, TO 4-KpaTHas EPEHOCHT cpa3y ABa curHaia (puc.7.4 6), 8-kpaTHas — 4eTsIpe
curHana (puc. 7.4 s).
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2 OMH 4 OMu 8 M

a) 0) B)

Puc. 7.4. da3oBbIe 1uarpamMMel 2-KpaTHO (), 4-kpaTHoi (0) u 8-kpaTHOi (B) (a30BOi MaHHITYIISIUN

7.3. Kanaael nepegayn JaHHBIX H HX XapaKTePHCTHKHA

Kananom nepeiaun nH(OpMAIH Ha3bIBAIOT COBOKYITHOCTh TEXHHUECKHX CPE/ICTB, 00ECIIEUNBAIOILYIO Iepeiady MEKTPHISCKHX
CHTHAJIOB OT OJTHOTO ITyHKTa K JAPYTOMY.

OnHOIt U3 TIaBHBIX XapaKTEPUCTHUK KaHaja SBISIETCS CKOPOCTh Mepeaady HH(pOPMALUH.

MakcuMansHO BO3MOXKHas CKOPOCTh Tepefadd MHGOpManuy (IaHHBIX) MO KaHAIy CBSI3H MPH (HKCHPOBAHHBIX OrPaHUUEHHSX
Ha3bIBACTCS] EMKOCTHIO KaHala, 00o3Hadaercs uyepe3 C 1 MMeeT pa3MepHOCTh OUT/C.

B 001em ciyyae eMKOCTh KaHalla MOXKHO ONPEENIUTb 110 Gopmyie:

C=1I/T, 822

T/l /— KOJIMYECTBO NepeanHoi 3a Bpems [” mHpopManmm.

K 0CcHOBHEIM XapakTepHCTHKAaM KaHAIOB CBSI3H OTHOCSTCS:

N aMIUIMTYJHO-4acTOTHas xapakrepucruka (AUX);
0JI0ca MPOITYCKAaHUS;
3aTyXaHHE,;
MPOITYCKHAsl CTIOCOOHOCTH;
JOCTOBEPHOCTD TEPeau JaHHbIX;
B IIOMEXOYCTOHYMBOCTb.

Jlns onpezeneHusl XapaKTepUCTHK KaHajla CBA3M NPHUMEHACTCS aHallM3 €ro peakind Ha HEKOTOpPOE 3TAIOHHOE BO3ZeiCTBHE.
Yaine Bcero B KauecTBE ATAJIOHA UCIIONB3YIOTCS CHHYCOMaJIbHBIE CUTHAIBI PAa3HBIX YacTOT.

AUX noka3sIBaeT, Kak N3MEHsETCs aMIUIUTYIa CHHYCOHIBI Ha BBIXOJIE JIMHUH CBSI3HU 110 CPaBHEHHIO C aMIUIMTYAOH Ha ee BXoje
JUISL BCEX YacTOT MepeiaBaeMoro CUrHaa.

Ilosioca mpomyckaHusi — 3TO [IHMANA30H 9YacTOT, U KOTOPBHIX OTHOIIEHHE AMIUIMTYIbI BBIXOAZHOTO CHTHANa K BXOJHOMY
MPEBBIIIAeT HEKOTOPBIH 3aJaHHBINA Ipeaes. DTa MoJIoca YacTOT ONPEeNseT JUaa3oH YacTOT CHHYCOMAAIBHOTO CHIHANIA, IPY KOTOPBIX
3TOT CHTHAI TIEPEAACTCS MO JINHUH CBA3M 03 3HAUNTENIbHBIX HCKAXECHHH.

3aTyxaHne — ompeensieTcs Kak OTHOCUTENbHOE YMEHBIICHHE aMILUTUTY (bl WIIM MOIIHOCTH CHTHAJA IIPU Iepefade Mo JTHHUU
CBSI3U CHT'HAJIA OIPE/ICNICHHON YacTOTHI.

IponyckHas cnocodoHocTh JuHUU [throughput] xapakrepusyer MakcHMaabHO BO3MOXKHYIO CKOPOCTh MEpeadil JaHHBIX 10
JIMHUH CBSI3H ¥ U3MepseTcs B OMTax B ceKyHIy (OHT/C), a Tak *e B IPOM3BOIHEIX exunHunax Kout/c, M6ur/c, ['our/c.

Ha nponyckuyio cnocobnocmu aunuu oxazeieaem uusnue usuueckoe u ao2uveckoe koouposanue. Cnocob npedcmaegnenus
Oouckpemuoll ungpopmayuu 8 gude CUSHAaNIO8, hepedasaemvlx Ha TUHUIO CEA3U, HA3bIGACMCS PUIUYECKUM TUHEHbIM KOOUPOBAHUEM.
Om ebibpanno2o cnocoba KOOUpOBAHUs 3ABUCUM CHEKMP CUSHANA U COOMBEMCMEEHHO NPONYCKHAA cnocobHocmb aunuu. Taxkum
00pazom, 01151 00H020 UAU OPY2020 CROCOOA KOOUPOBAHUS TUHUS MOXCEN UMEMb PA3HYIO NPONYCKHYI0 CHOCOOHOCTb.

JlocToBepHCThL Mepegayd JAHHBIX XapaKTEpH3yeT BEPOSTHOCTh HCKAKEHUS Ul KaXIOTO IepefaBaeMoro OWTa MaHHBIX.
IToka3zareneM TOCTOBEPHOCTH SIBIISIETCS BEPOSITHOCTD OIIMOOYHOTO MpreMa HH()OPMAI[HOHHOTO CHMBOJIa —
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7.4. KontpoJs u 3amuTta nHpopManuu B HHPOKOMMYHHKAIIHOHHBIX CHCTEMAaX.

bezonacnocmy ungpopmayuu — cocTosHUe 3aIMIICHHOCTH MHGOPMALUU NP ee MOJIy4eHHH, 00pa0oTKe, XpaHeHHUH,
nepejgayde 4 CHOJb30BAHUHU OT PAa3INYHOIO0 BH/IA YIpo3.

Hcrounnkamu yrpo3 HHGpOpMaLUK ABIAIOTCS JIFOJM, alllapaTHbIe M HPOrpaMMHBIC CPE/ICTBA, UCIOIb3YyeMble IIPH pa3paboTke U
skcrnyatauun MC, dakropsl BHemHeil cpensl. IlopokmaeMoe DaHHBIMH HCTOYHHKAMH MHOXECTBO YIpo3 0€30MacHOCTH
UHGOPMAIIMI MOXKHO pa3JelnTh Ha JIBa KJlacca: HelpeIHaMepeHHbIE U peHaMepeHHBbIE.

HenpennamepenHsle yrpo3sl CBsI3aHBI TTaBHBIM 0Opa3oM CO CTUXHHHBIMH O€ICTBHAMH, COOSMH M OTKa3aMH TEXHHUYECKUX
CPEeICTB, a TaKXKe C OIMMOKaMH B paboTe IepcoHajla M amlapaTHO-IPOrpaMMHBIX CpencTB. Peanmsamms 3TOro Kiacca yrpos
NPUBOJAUT, KaK MpPaBWIO, K HApYNIEHHIO JOCTOBEPHOCTH W CcOXpaHHOCTH HHOpopMammu B MC, pexxe — K HapylICHHUIO
KOHQUICHIIMAIBHOCTH, OAHAKO IIPH 5TOM MOTYT CO3/1aBaThCs MPEATIOCHUIKH JUIS 3JI0yMBIIUICHHOTO BO3/IeicTans Ha HH(OPMAIIHIO.

VYrpo3sl BTOpOro Kjacca HOCST NpEeJHAMEPEHHBIH XapakTep M CBS3aHbl C HE3aKOHHBIMHU JAEHCTBUSAMH IOCTOPOHHHX JIUI U
nepconana MIC. B o6mem cirydae B 3aBUCHMOCTH OT cTaTyca 1o oTHomeHuio K MC 310yMBIIIIIEeHHHKOM MOXKET OBITh: pa3paboTduk
HNC, nonp3oBatenb, MOCTOPOHHEE JHI0 UM CHELUATNUCTHI, 00CITYKHBAIONIHE 3TH CUCTEMBI.

Peanusarus yrpos 6e3omacHOCTH MHGOPMaLUH MPUBOAUT K HApYIIEHUIO OCHOBHBIX CBOMCTB MH(OpPMALUU: 0ocmosepHocmi,
coxpannocmu u koH@uoenyuansHocmu. IIpu 3ToM 00bEKTaMU BO3JCHCTBUS yrpo3 SBISIOTCS alllapaTHBIC U NPOrPaMMHBIE CPEICTBA,
Hocutesnn MHGOpMalMu (MaTepHaibHble HOCHTENH, HOCHTENU-CHrHanbl) M mepcoHan MC. B pesynbrate BO3IEHCTBHSA yrpo3
YXyAIIaeTcsl KadecTBO ()YHKIMOHMPOBAHWS aNlapaTHBIX CPEACTB M XapaKTepHCTHKH oOpabaTeiBaeMOil HMHpopMarumu, 4To B
KOHEYHOM HTOTe IPHBOIUT K YXYALIEHHIO KadecTBa (yHKuuoHHpoBaHus MC, cHbKeHHIO 3)(HEeKTHBHOCTH pelIaeMBIX €10 3a/1ad U
TEM CaMbIM K HaHECCHHIO yIepOa ee IoJIb30BaTelIsIM MIIH BIIaIelIbIIaM.
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4.3. JlabopaTopHbie padoThI

Homep
pazoena
oucCyuUnJIUHbL

Haumenosanue nadopamophnoit paoomot

Oobvem
(uac.)

Buo
3auaAmMuUA 6
UHmMEPaKmueHoil,
aKmueHoil,
UHHOGAUUOHHOIL
dopmax,

(uac.)

Apudmernieckre 0CHOBBI IU(PPOBOI
TEXHUKU

12

Pabora B MasieIx
rpymnmnax, 3

Konuposanue gucen

10

Pabora B ManbIx
rpymnmnax, 3

Jlornyeckre OCHOBBI IU(PPOBON TEXHUKH

12

PaGora B ManbIx
rpynmnax, 4

HUTOro

34

10

4.4. CemuHapbl/ NpaKTHYECKHE 3aHATHS
y4eOHBIM IUTAHOM HE TPETYCMOTPEHO

4.5. KoHTpoJIbHbIEe MEPONIPUSATHSA: KYPCOBOI MPOEKT (KypcoBasi paboTa), KOHTPOJIbHAS

padora, PI'P, pejepar:

y‘le6HHM IJIaHOM HC IPEAYCMOTPCHO
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenyuu Komnemenyuu
Ne, naumenoeanue Kon-60 OIIK 1K 2 t wac Buo } Ouenka
Pazoenoe OucyunIuHbsl uacoe 9 2 Komn. | ~P yueonvix 3anamui pe3ynbmamos
1 2 3 4 5 6 7 8

1. Hadopmanusa, wHPOPMANUOHHBIE TPOLECCH U 10 + + 2 5 JIK,CPC 3auer

CHCTEMBI

2. Koyin4ecTBO M KauecTBO HHGOPMAIUH 10 + + 2 5 JIK,CPC 3ayer

3. lIpencraBnenue UHPOPMAIHHU B 22 + + 2 11 JIK,JIP, 3auer

IUQPOBBIX aBTOMATaX CPC

4. Jlornueckne OCHOBBI TIOCTPOEHHUS 24 + + 2 12 JIK,JIP, 3auer

U POBBIX aBTOMAaTOB CPC

5. Komnbroreprast 00paboTka HHpOpMAaIMn 21 + + 2 10,5 JIK,JIP, 3auer
CPC

6. ApXUTEKTypa MUKPOIIPOIECCOPHBIX 11 + + 2 5,5 JIK,CPC 3auer

ycTpoiicts 1 O9BM

7. Ilepenaua nH(OPMAIIUH U KOMITBIOTEPHBIC 10 + + 2 5 JIK,CPC 3auer

ceTu

6cezo uacos 108 54 54 1 108
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6. IEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHHUS JJIs1
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. Akynos, O. A. Undpopmaruka: 6a30Bblil Kype : yueOHUK 1715 By30B / O.A.AKyJOB,
H.B.Mengenes. - 2-¢ uza., uctp. u nom. - M. : Omera-JI, 2005. - 552 c. (c. 24, 53, 114, 175, 343,
383, 484)

/. IIEPEYEHb OCHOBHOM ¥ JOHNOJHHUTEJIBHOW JUTEPATYPBHI,
HEOBXOJIMMOMU 1JIsA OCBOEHUA JUCHUITJINHBI

Buo | Konuuecmeo
No Haumenoeanue uzoanus sann- | YK3emnanpos | Qbecneuen-
0 m P Hocmy,
(asmop, 3aenasue, blX00HblE OAHHbLE) (ﬂk)";P’ Gubruomexe, | (o3 aen.)
KP) IIT.
1 2 3 4 5
OcHOBHas JuTepaTypa

1 Nudopmaruka. bazoBblit kKypc : y4eOHUK 11 BY30B /
[Tox pen. C.B. Cumonoswuua. - 2-¢ uzn. - CIIO. : JIk, JIP 77 1
[Tutep, 2009. - 640 c.

2. Oensies, [1. A. Uadopmaruka : yaedHoe mocodue / I1. T 81 1
A. @enses. - bparck : bpl'Y, 2013.-86 ¢. - b. 11.

JlonoJIHUTeIbHAS JTUTEpaTypa

3. Axynos, O. A. Undpopmartuka: 6a30Bblif Kypc :
yaeOHuk i By30B / O.A.Akynos, H.B.Mensenes. - Jx, 38 1
2-¢ u3., uctp. u jgom. - M. : Omera-JI, 2005. - 552 c.

4. Anekcees, A. I1. UadopmaTuka 2003 : yued. mocodue
muis By30B / A. I1. Anekcees. - M. : COJIOH-IIpecc, JIx 10 0,5
2003. - 464 c.

3. OCHOBBI IOCTPOEHUS TEIEKOMMYHHKAITMOHHBIX
CHCTEM H ceTel : yueOHUK 11 By30B / B.B.
Kpyxmanes, B.H. 'opauenxo, A.Jl. MoudeHoB u 1p.; JIk 24 1
ITon pen. B.H. 'opauenko. - M. : I'opsyas nuHus-
Temexom, 2004. - 510 c.

7. VbsHOB, A. JI. OCHOBBI IU(PPOBOI TEXHUKH :
METOJIMYECKUE YKA3aHUs K BHIMOTHEHUIO P 24 1
nmabopaTtopHbix padot / A. 1. YibsHos, E. B.
IIpycenkosa. - bparck : bpl'Y, 2017. - 56 c. - b. 1.

8. NEPEYEHbDb PECYPCOB NHO®OPMAIIUOHHO -

TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJUMBbIX
JJIs1 OCBOEHUSA JUCHUITJIMHBI

1.2neKkTpoHHbII KaTaJjor OoubIMOTEKN bpl'Y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z721ID=.

2. DnextpoHHas 6ubauoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DIeKTpOHHO-OMOMMOTEYHass  CUCTeMa  «YHUBEpPCUTETCKass  Oumbnmorexka  online»
http://biblioclub.ru .

4. DnexTpoHHO-O0MOmMoTeyHas cuctema «M3aatenscTBo «JlaHb)»

http://e.lanbook.com .

5. Undopmanmonnas cucrema "EguHoe OKHO JocTynma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru .
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D1%8F%D0%B5%D0%B2%2C%20%D0%9F%2E%20%D0%90%2E

7.  Vauepcuterckas  uHpopmamumonHas cucrema POCCHUA  (YUC  POCCHS)
https://uisrussia.msu.ru/ .

8. HanmonanpHas snexkTpoHHast oubdiamorexka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOJUYECKHUE YKA3AHHUSI JUISI OBYYAIOIIUXCSI MO OCBOEHHUIO
JTUCHUIINHBI

9.1. MeTonnueckne yKazaHus J1JIs1 00y4aOIIMXCs 110 BBINOJTHEHHUIO JIA0OPATOPHBIX padoT

JladopaTopHas padora Nel
Apupmernyeckue 0CHOBBI IU(PPOBOH TEXHUKH
[{enpb paboOTHL:
N3yuuTh MO3UITMOHHBIC CHCTEMbBl CUMCIICHUS, MOJIYYUTh MPAKTHYECKUE HABBIKH IO MEPEBOIY
9HCceNl U3 OJHOW CUCTEMBI CYHCIEHUS B JPYTyIO, BBHIMOJIHUTH apu(MeTHYeCKue ICHCTBHS HaJ
JBOUYHBIMM YHCJIAMH.

3amaHue:
1. W3y4yuTh NO3ULUOHHBIE CUCTEMbI CUUCIICHHS

2. HOJ'Iy‘lI/ITB MPAKTUYCCKUEC HABBIKHU I10 NMIEPCBOAY YUCCIT U3 OI[HOI71 CHUCTEMBI CUHMCIICHUA B

JIPYTYIO
3. BrmmomHuts apI/I(I)MeTI/I‘IeCKI/IC ﬂeﬁCTBHH HaJd ABOWYHBIMHU 4YHUCJIaMHU

[TopsioK BEIIOIHEHMS:

[IpuBoasTCSl OnpeeneHus] MO3UIMOHHBIX, HEMO3UIMOHHBIX cucTteM cuncieHus(CC), ocHOBaHMS
cucTeMsbl cuucienus. PaccmaTtpuBaroTcs METOAMKHY nepeBosa B aecarnunyto CC, U3 1ecATUYHOM B
mo0yro apyryro CC, mepeBoj] U3 TBOMYHON B BOCBMEPUYHYIO U IIECTHAIIATCPUIHYIO H HA000POT,
apudmMernueckue nerictus B aponunon CC.

dopma 0TYETHOCTH:
Otuer HaOupaeTcs Ha KOMIIBIOTEpE M CHAETCAd B IE€YaTHOM BuAe. B oTdyere JOIKHBI
IIPUCYTCTBOBATH:

1. Howmep BapuanTa

2. llenb paboTsl

3. 3aganue

4. TlosTamHOoE BBHIMOJIHEHUE BCEX 3a/laHHI BaprHaHTa
5. 3akmoueHwue.

3aaHus Ui CaMOCTOSTEIbHONW PaOOThI:
[TpenycMOTpEHbI BapUaHTOM CTY/IEHTA.

PekoMeHIaluy 10 BBINOJIHEHUIO 3aJaHUM M IOATOTOBKE K Ha60DaTODHOI>'I pa60Te/ CCMI/IHaDV/
OPAKTUYICCKOMY 3aHATUIO

O3HaKOMHUTBECS C TCOPCTUUCCKUM MATCpUATIOM, IMPCEACTABJICHHBIM B TPETHEM pPA3ACIIC JTaHHOM
JUCHHMITIIMHBI.

OcHOBHas uTeparypa
1. Hudopmaruka. bazosslii kypc : yueOnuk ans By3oB / [Tox pen. C.B. CumonoBuya. - 2-e 3.
- CII6. : TTutep, 2009. - 640 c.
JlononHuTenbpHAs IUTEpATypa
1. VYabsnos, A. JI. OcHoBBl LHU(POBON TEXHHUKH : METOAMYECKHE YKA3aHMSI K BBINOJTHEHUIO
nabopatopubix padot / A. /1. YnesHos, E. B. IlpycenkoBa. - bparck : bpl'Y, 2017. - 56 c. -
b. o
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KoHTpoibHbIE BONPOCHI /1151 CAMOIPOBEPKHU
1. Yro Takoe CC?
B dyem otinune no3unroHnHsix CC ot Heno3unuoHHbIX? [IpuBeaute npumepsl Takux CC?
Urto Ha3biBaeTCsi OCHOBaHUEM no3umoHHo CC?
KaxkoBbl 00111ue npaBuia rnepeBoja uncel B aecatuunyro CC?
KaxoBs! 001iue npasuiia nepesoja uucen B apyrue CC?
KaxkoBbl 0611ue npasuiia rnepeBoja unceln u3 1sondHoii CC B BOCBMEPHUYHYIO U
HIECTHAALIATEPUYHYIO?
7. Kak BoimonHstoTcs apudpmMernueckue nerctpus B 1sondHon CC

SER A

JlaGopaTopHasi padora Ne2
KonupoBanue unce
[lenb paGoTHI:
OcBouTh METO/ABI MPEJCTABICHUS YHCEJ CO 3HAKOM B KOAMpPOBaHHOM Buie. [lomyuuts
MPAKTHYECKUE HABBIKW IO BBIMOJIHEHHUIO CJIOKCHHS M BBIYUTAHUS JBOMYHBIX YHCIIC B IMPSMOM,
00paTHOM M JIOTIOJIHUTENTLHOM KOJ1aX U B Kojie 8421

3amanue:
1. OcBOHMTH IEPEBO] IBOMYHBIX YUCIIC CO 3HAKOM B MPSIMOM, OOpPaTHBIN M TOMOTHUTEIbHBIN

KO
2. W3yuutb apudMeTHuecKue IeMCTBUS C KOJUPOBAHHBIMU YHCIAMU.
3. M3yuuTth nepeBoj ACCATUYHBIX Yncie B Ko 8421 u apudmMeTnueckue NeiHCTBUS Ha/l HUMH.

I1OpsIAOK BBINOJHEHUS:

ITpuBonsaTcs ompezneneHue koaupoBaHue uucen. [IpoBuzadrcs npumepbl KOAUPOBKU B IPSIMOH,
0oOpaTHbI M JTONOJHUTEIbHBIM KOJbl. M3yuarorcs clokKeHHs U BBIYMTAHUE B COOTBETCTBYIOLIUX
kogupoBkax. [lpuBomutbes — ompepenenue  koaupoBku  8421.  M3ydaroTcsi  OCHOBHBIE
3aKOHOMEPHOCTH NP NEPEBOIE JECATUUHBIX YHCET B KOAUPOBKY 8421.

PopMa OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE U CIaeTcs B Ie4yaTHOM Bue. B oTyere OMKHBI
IPUCYTCTBOBATH!

1. Howmep Bapuanra

2. llenb paboTsI

3. 3aganue

4. TloaTamHoe BBIITOJIHEHUE BCEX 3aJJaHUI BapHaHTa

5. 3akioyeHue.

3aaHus A CaMOCTOSTENILHON paboTHhI:
[IpenycMOTpeHbI BApUAHTOM CTYICHTA.

PexoMeHanuy 1o BBIIOJIHEHHUIO 3aJaHMM W IOATOTOBKE K JjaboparopHoil pabore/ ceMuHapy/
IPAKTUYECKOMY 3aHATHIO

O3HaKOMI/ITI)C$I C TeOpeTquCKHM MaTepI/IaJ'IOM, Hpe}ICTaBHeHHLIM B TpeTBeM pa3)1ene }IaHHOI)’I
IUCIHTIINHEL

OcHoBHas nuTepaTypa
1. Undopmaruka. bazossiii kypc : yaeOnuk st By3o0B / [Ton pea. C.B. CumoHOBHYA. - 2-€ H3I.
- CIIG. : ITutep, 2009. - 640 c.
JlonmonHuTenpHas TUTEpATypa
1. VabsuoB, A. JI. OcHOBBI U(POBOM TEXHUKU : METOJUYECKHE yKa3aHMs K BBITOJIHEHUIO
nabopatopHbix pabot / A. JI. YnesHoB, E. B. IIpycenkosa. - bparck : bpl'Y, 2017. - 56 c. -
b. .
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KOHTDOHBHLIG BOITPOCHI AJI CaMOIIPOBECPKHU

Yrto Takoe KoJupoBaHUE Yncen?

KaxoBbl mpaBuiia c10K€HHS Yucesl B 00paTHOM M JIOMOJIHUTEIIbHOM KoJax?
KaxoBbl npaBuiia BHIYMTaHUS YKCENl B OOPATHOM U JOTIOJHUTEIHLHOM KOJ1ax?
Yrto Takoe oOpaleHue u JOMOTHEHUE Yuces?

KakoBbl ipaBuiia 00panieHus 1 B3sATUS JOTOJHEHUS IBOUYHBIX YUCEI?
Kakum 006pa3om mpeacTaBistoTcs NeCATUYHBIE Yncia B Koje 84217

KakoBbl nipaBuiia CJI0’KEHUS U BBIUUTAHUS Yncen B Koje 84217

NoakownpE

JlaGopaTopHas paGora Ne3
Jlornyeckue ocHOBbI LM (POBOIl TEXHUKHU
[lenb paOoThI:

[T03HAKOMUTBCS C OCHOBHBIMH TOHSITHUAMHU alreOpbl JIOTUKU. M3yduTh OCHOBHBIE ONEpPAIUH
OyneBoil anreOpsl. [losydnTh NpakTHUECKHME HABBIKM B IOCTPOCHHME TAaOIMIl UCTHUHHOCTH H
OyIneBbIX BbIpaXEeHUN. MI3yuynTh OCHOBHBIE 3aKOHBI U COOTHOIICHUS OyneBoi anreOpsl. [lomyunts
IIPAaKTUYECKHE HABBIKM 110 MPEOoOpa3OBaHUIO M YIPOLICHHIO OyJEeBBIX BBIPAKEHUH MeETOJaMU
HENOCPEACTBEHHBIX ITpeodpa3oBanuii U kapt KapHo.

3ajaHue:

1. TloctpouTs TaOIUIy ICTUHHOCTH MO 3aJJaHHON OyneBON (yHKIUH.

2. Tlo 3amanHo¥ TabaMIle ICTUHHOCTH MTOCTPOUTH OyJIeBBI BRIpaKEHUS: B (popme
KaHOHUYECKOH CyMMbl MMHTEPMOB, B (hOpMe KaHOHUYECKOT'0 ITPOU3BECHNSI MAaKCTEPMOB.

3. Hcmonb3ysi OCHOBHBIE 3aKOHBI M COOTHOIIICHHS OYJIEBOH aareOphl, BHITOIHUTD
9KBUBAJIEHTHBIE IIPe0oOpa3oBaHusl OyIeBbIX BHIPAKECHUN.

4. MuHUMU3UPOBATH OyJeBble QYHKINU 3a1aHHBIE B (POpPME KAHOHUIECKOH CyMMBI
MHUHTEPMOB, HCII0JIb3YsI METO] HEITOCPEICTBEHHBIX ITpeoOpa3oBanuii u metox Beliua-
KapHo.

I1OpsIAOK BBINOJHEHUS:

[TpuBoasATCS ompeneneHue JOTMKH, MaTeMaTW4eCKOM JIOrMKH, aiaredpsl Jjoruku. IlpuBoxsrcs
IIpUMephl OCHOBHBIX JIOTHUECKUX ornepanuil. Jlaetcst onpenenenre Tabaune MCTUHHOCTH U CIIOCOObI
paboTsl ¢ Hell. [IpuBoaUTHCS CBOAHAS TaOIUIA OCHOBHBIX 3aKOHOB U CJIEACTBUIN OysieBOi anreOpsl
C TMPUBEICHHBIMA INPUMEPAMH UX HCIONb30BaHuA. Jlaercd omnpeneneHue KOHBIOKTHBHOU
HOpMaJibHOU (opme (IIpOou3BEACHNE MAaKCTEPMOB) M AM3BIOKTMBHON HOpMaibHOU (opme (cymme
MuHTepMOB). [IpuBoguThes onpenenenus merona Beitua-KapHo u crocoba ero npumeHeHus amis
MUHHPOBAHUS OyJIEBbIX (QYHKLUH.

Popma OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE M CHAETCs B IEYaTHOM BuAE. B oTdyere JOIKHBI
IIPUCYTCTBOBATH:

1. Howmep BapuanTa

2. llenb paboTsl

3. 3Baganue

4. TlosTamHoe BBIMOJIHEHUE BCEX 3a/IJaHHI BapHaHTa
5. 3akmoueHwme.

3aaHus Ui CaMOCTOATENBHOM Pa0OTHI:
[IpenycMOTpeHbl BAPUAHTOM CTYJICHTA.

PexoMeHmalMy 10 BBINOJIHEHUIO 3aJaHUM M MHOATOTOBKE K Ha60DaTODHOI>'I Da6OTC/ CCMI/IHaDV/

OPAKTUICCKOMY 3aHATUIO

O3HaKOMHUTECS C TCOPCTUYCCKUM MATCpUaioM, MPCACTABJICHHBIM B YCTBCPTOM pa3aciic JIaHHOM
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JIUCLIUILINHEL.

OcHOBHas uTeparypa
1. Undopmaruka. bazossiii kypc : yueonuk it By30B / [Tox pea. C.B. CumonoBHua. - 2-¢ u3.
- CII6. : TTutep, 2009. - 640 c.
JlononHuTenpHas tuTepaTypa
1. VaesuoB, A. JI. OcHOBBI IH(PPOBON TEXHUKH : METOJIWYECKHE YKA3aHUS K BBITTOJIHCHHIO
naboparopubix pador / A. JI. YnesHoB, E. B. TIpycenkosa. - bparck : bpl'Y, 2017. - 56 c. -
b. .

KoHTpoILEHBEIE BOIPOCHI JIUISL CAMOIIPOBEPKH

Yro aBnseTca 00BbEKTOM HCCIIeI0BaHUA B allre0pe JTOruKku?

UTto Takoe KOHBIOHKIMS, TU3BIOHKIIMS, UHBEPCHUS?

KakoBbl mpaBuia nocTpoeHus TaOIULbI HCTUHHOCTH 110 0YJI€BOMY BBIPa)KEHUIO?

Kakue skBHBaneHTHbIE TPe0Opa30BaHUS MOXKHO MPOU3BOIUTH C MOMOIIbIO 3aKOHOB U

COOTHOIICHUH OyeBO# areOpbI?

5. B yeM cymHOCTh MeTOAAa HEMOCPEACTBEHHBIX IpeoOpa3zoBaHMii M MeTona Beiiua-
Kapno?

6. Yro Takoe kaptel KapHo?

NS

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX ITPH
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O TIPOLECCA 11O JUCHUIIVIMHE

NudopmannonHo-kommynukanuonnsie Texnonorun (MKT) — mpenomaBarens wucmosib3yer

JJIsI:

d MMOJIYYCHU I/IH(I)OpMaI_II/II/I IIpHU MMOAT'OTOBKE K 3aHATUAM,

d CO3aaHus MPE3CHTAINOHHOTO COITPOBOXKACHU A JIGKHI/If/'I;

d HHTCPAKTHBHOI'O O6H.I€HI/I}I;

. OC Windows 7 Professional;

. Microsoft Office 2007 Russian Academic OPEN No Level ;

. AHnTHBHpYCHOE nporpaMMmHoe obecnieuenue Kaspersky Security

11. OMUCAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOM
JJIs1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITO AMCIUIIJIMHE

Buo Haumenosanue Ilepeuensy ocrnosnozo Ao JIP
3aHAmMUSA ayoumopuu 060opyoosanus B
1 2 3 4
JIP JIeKIIMOHHBII [lepconanbHble JIP 1-3
KaOuHeT/AucTeHbIN KOMITBIOTEPBI
KJIacC
CP 433 - -
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHUSA

IMpunoxenne 1

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIMUXCA MO JUCIHUILJINHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne
KOMIIET JuremenT Pazgen Tema POC
KOMIIETeHIIMH
eHIUHU
1 ndopmays, 1.1. ITonsarue
nHPOPMALIUH.
uH(pOpMAITHOHHbIE Bomnpoc k 3auery
MPOLIECCHI U CHCTEMBI 1.2. Mnopmarmonnic
MIPOLIECCHI M CHCTEMBI
2.1. VYpoBuu mpobiem
nepeaayr vHPOpMaLUH
2.2. Meps! uaopmanmu
2. KomgnuecTBO M | CHHTAaKCHYECKOTO,
Ka4ecTBO CEMaHTHYECKOTO 1 Bomnpoc k 3auery
HHpOpMaIIH parMaTHYecKOro
YpOBHEH
2.3. KauectBO
uHQOpMaITUH
3.1. Henosunuonuele u
MO3UIIMOHHBIE ~ CHUCTEMBI
3. [Ipencrarnenue | CUMCIEHUS
uHpopmanuu B | 3.2. JIBouuHas, Bomnpoc k 3auery
CrocobHocTh H(POBBIX aBTOMATaX | BOCBMEPHYHAS U
HCTIOJIb30BAaTh HABBIKU LIECTHA/[ATCPUYHAS
paboThI c CHCTEMBbI CUHCIICHHS
KOMIBIOTEPOM, 4.1. OcHOBHBIE 3aKOHBI U
BJIAJETH METOAAMH | 4. Jlornueckue | HOCTYJIATHI areOphI
OIIK-9 | nHpopMaMOHHBIX OCHOBBI ~ IOCTpOEHHMs | JTOTHUKH Bomnpoc k 3auery
TEXHOJIOTH, uugpposbix aBromaros | 4.2. [lpencrasnenue
co0Jr01aTh OCHOBHBIE (ymKimit anredpeI orMKH
TpeOoBaHUS 5. Kommnerorepnas | 5.4. Knaccudukarms
MH(pOPMALOHHON o0OpaboTka IPOrPaMMHOI0 Bomnpoc k 3auery
6e30MaCHOCTH UHpOpMaINH obecrieyeHust
6.1 [IpeobpazoBanue
aHAJIOroBOW WMH(OPMAIHH
6. ApxuTekTypa B n$poByI0 opmy
6.3. OOmas CcTpyKTypa
MHKPONPOLECCOPHBIX | o 1 Bomnpoc k 3auery
ycTpoiicts u O3BM
6.5. IIpoueccopet  u
NPOIIECCOPHBIE AIEMEHTHI
BBIYHCIIUTEIBHBIX CHCTEM.
7.2. Bunel 1 Monienu
CUTHAJIOB
7.3. Kanans! nepenaun
7. [lepenaya | naHHBIX U X
nHpopManuu U | XapaKTePUCTUKH Bomnpoc k 3auery
KOMIIBIOTEPHBIE CETU 7.4. KoHTponp ¥ 3amura
nHpOpPMAITUH B
WH(POKOMMYHHUKAIIMOHHBIX
cucTeMax.
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[K-2

CnocoOHOCTh
IIPOBOIMTH
BBEIYHCIIMTELHEBIE
9KCIIEPUMEHTHI c
HCIIOJIb30BaHHEM
CTaHIAPTHBIX
IPOTrPaMMHBIX
CPEeICTB ¢
MOJTyYCHUS
MaTeMaTHYECKUX
MOJIENEN MPOLIECCOB U
00BEKTOB
aBTOMAaTHU3aI[UH u
yIpaBJICHUS

LIETBIO

1. HNudopmarus,
WH(POPMAITUOHHBIC
MPOTIECCH U CUCTEMBI

1.3. HudopmarmonHbIe
pecypchl M TEXHOJIOTHH

Bompoc k 3auery

2.4, Bumei u dopmb
2.  KommyectBo W | mpeAcTaBICHHUS
KauecTBO nH(pOpMaIuu B | Bompoc k 3auery
nHpopMaIuu nHPOPMAITHOHHBIX
CHUCTEeMax
3.3. [IpencraBnenue
3. [IpencraBnenue | YUCIOBOM, CUMBOJIBHOU U
HH(POPMAIUH B | rpaduyeckoit Bomnpoc k 3auery

IUQPPOBBIX aBTOMATax

nHpOpMaLUH B TU(HPOBBIX
aBTOMAaTax

4.3. JlJornyeckuii CUHTE3
MEPEKITFOYATENBHBIX 1

4. Jlorngeckue
BBIYUCIUTEIBHBIX CXEM
OCHOBBI  ITOCTPOCHHS — Bomnpoc k 3auery
4.4. OcHOBBI >IIEMEHTHON
IUPPOBBIX aBTOMATOB
0a3bl IHA(QPOBBIX
aBTOMAaTOB
5.1. OcobenHoctu
KOMIIbIOTEPHOU
00paboTku nH(pOpMaITUu
5. Komnerotepnas | 5.2. [Toxonenus
obpaboTka JNIEKTPOHHBIX Bomnpoc k 3auery
nHpopManuH BBIYHCIIUTEIBHBIX MAIIH
5.3. Knaccudukarms
KOMITBIOTEPHBIX ~ CPEJCTB
00paboTKu nHhOopMau
6.2. DOyHKUHOHAIbHAS U
CTPYKTYpHast OpraHu3aIys
IIPOLIECCOPHBIX YCTPOMCTB
00pabotku nH(popMauu
6. ApxuTexTypa
p YPa g 4. Cuctemsl
MHUKPOTIPOLIECCOPHBIX . Bomnpoc k 3auery
9 napaiebHONH 00paboTKH
ycTpoiicts © O9BM
JTAHHBIX.
6.6. Knaccuduxarms
3aIIOMHHAIOIINX
YCTPOICTB
7. Ilepenaua
pes 7.1. O0mas cxema CHUCTEM
HHpOpMAITUH u Bomnpoc k 3auery

KOMIIBIOTCPHBIC CCTU

nepeaayn uHGopMayu

2. Bonipochl K 3aueTy

Komnerenuun
Ne Bomnpocs! k 3x3aMeny Ne 1 HauMeHOBaHMe
n/n asjena
Kon Omnpenesnenune pasi
1 2 3 5
CHoco6HOCTD 1. TTonsTue nabOpMALIUH. 1. Nudopmanus,
HCIIOIB30BATh 2. ndopManuoHHbIe IPOLECCHI M CUCTEMBI MH(OPMAHOHHBIC
HABBIKH PAGOTHI ¢ MTPOIIECCHI M CHCTEMBI
KOMIIBIOTEDOM 3. YpoBHuU npobiieM nepeaayr nHOpMaLuu
1 OIIK- POM, 4. Mepbl nH(DOPMALIMH CHHTAKCUYECKOT O, 5 K
' 9 BIaJCTh CEMaHTHYECKOT0 U IIParMaTu4ecKoro ' OJTMICCTBO =
METOJAMU ypoBHeii KauecTBO MHPOPMAIUU
MH(DOPMAUMOHHE! 5 KauecTso nHpopMALU
X TCXHOIIOTHN, |6 Hemo3uuuoHHble ¥ [O3ULMOHHEIE | 3. IIpencrasnenue
cobironath CHUCTEMBI CUNCIICHUS nHbOpMaITUU B
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OCHOBHbBIE 7. JIBon4HAas, BOCBMEPHYHAS U U pOBBIX aBTOMaTaX
TpeGOBaHUs HIECTHAIIATEPUYHAs] CHCTEMbI CUMCIICHUS
MH(OPMAIOHHOI 8. OcHOBHBIE 3aKOHBI M MTOCTYJIATHI ANreOph
4. Jlormueckue OCHOBBI
0e3omacHoCTH JIOTHKH
9. IIpexncrapnenne GyHKIMHI anreOphl MOCTPOEHUs  IH(POBBIX
TTOTHKH aBTOMAaTOB
10. Knaccudukanus mporpaMMHoro | 5. Komnerorepnas
obecrieueHus 00paboTka HHPOPMAITHH
11. [IpeobpazoBanue aHaJIOroBOM
nH(popMaIuu B upoByto hopMy 6. Apxurekrypa
12. Obmias ctpykrypa D9BM. MHKPOITPOIIECCOPHBIX
13. TIporeccopsl U MPOLIECCOPHBIE 3JIEMEHTHI | yCTpoiicTB 1 OBM
BBIYHCIIUTEIIBHBIX CHCTEM.
14. Buasl 1 MOJEIN CUTHAJIOB
15. Kanansl nepeiauy JaHHBIX U MX 7. Iepenaua
XapaKTEPUCTUKH uH(opmarK u
16. KonTpoms u 3ammra uHpopmamuu B | KOMIBIOTCPHBIC CCTH
WHQOKOMMYHHKAIIMOHHBIX CHCTEMaX.
17. NndopmaiinoHHBIE pECYpCHI U 1. Nudopmarus,
TEXHOJIOTUH nH(pOopMaMOHHbIE
MPOIECCHI U CUCTEMBI
18. Bumet u ¢opMmbl TpeAcCTaBICHUS | 2. KomnuuecTso u
nH(pOpMaI B THOOPMAITMOHHBIX CUCTEMaX | KadyecTBO MHPOpMAIHH
19. IlpencraBnenne YHUCIOBOM, CHMBOJIBHOM | 3. [Ipencrasienne
CrniocobHocTs u rpadudeckoil mHpopMmanuu B HUPPOBHIX | HHQOpMAIHN B
HpOBOANTD aBTOMAaTax UPPOBBIX aBTOMATAX
BRIMUCIUTEIBHBIC | 90 Jlormueckuii cMHTE3 TIEPEKITIOYATENBHBIX 4 I
OKCIIEPUMEHTDI C | i BHIYMCIUTEIBHBIX CXEM + JTOTHHCCKHC OCHOBAI
HUCIIOIB30BAHUEM | 21. OcHOBBI 3SneMEHTHOW 0a3bl IH(POBBIX NOCTPOCHHS - 1IH(POBHIX
aBTOMAaTOB
CTaHJAPTHBIX ABTOMaTOB
MIPOTrPaAMMHBIX 22. OcobeHHOCTH KOMIIBIOTEPHOH 00paboTKH
IMK-2 | cpencts ¢ nenpio | MHGOpmanuu
TIOJYYEHUS 23. [Tokonenus 3JIEKTPOHHBIX | D. KommproTepras
MaTeMaTHUecKux | BPIYMCIUTENBHBIX MAINH 06paboTka HHpOpMALUU
Moieneit 24, Knaccuduxarms KOMITBIOTEPHBIX
MPOLIECCOB I cpenicTB 00paboTKK WHpOPMAIHH
0GBEKTOR 25. OyHKIMOHANBHAS W CTPYKTypHas
apTOMaTH3amuu | CPTAEF3AIA  TPOLECCOPHRIX  yCTDOHCTR
00paboTKu nHpOpMAUN 6. Apxurekrtypa
YHpaBJICHUA 26. CucrteMbl napaUieIbHON 00pabOTKM | MUKPOIPOLECCOPHBIX

JIAHHBIX. ycTpoiicts 1 OBM
27. Knaccuduxkarus 3aIIOMHUHAIOIINX
YCTPOMCTB
7. Ilepenaua
28. OOmas cxemMa CHCTeM TIepeaadu pel
HHpOpPMAITUH u
nHpOpMaIUN

KOMITBIOTCPHBIC CCTU
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

Iloka3zaTenu Onenka Kpurepun
3HaTh CTryaeHT [OOMKEH BO BpeMs OTBETa
(OIIK-9): IOKa3aTh 3HAHUS: CYIITHOCTHU
— CyIIHOCTb U 3HaYCHHE uH(pOpMalliK, OCHOBHBIX IPOLIECCOB
uHbOpMaIuH ; OPOUCXOANIMX ¢ uH(pOpMaIueH,
— OCHOBHBIE IIPOLIECCHI, 0a30BOro  yCcTpoOMcTBa  KOMIIBIOTEpA,
IPOUCXOISIINE C OCHOBHBIX TE€PMHHOB HCIOJb3yEMbIC B
uHGbOpMaLne. Hay4YHO-TEXHUYECKOM JMTepaType IO
— OCHOBHbIC TEPMHHbL, uHpopmaruke. CTyIEeHT JODKEH UMETh
ICIIOJIb3yeMbIC B HAYYHO- JaaTeno HABBIKM  BIAQJCHUS:  HCIIOJIb30BAHUS
TEXHUYECKOM JIUTEPATYPE 10 YHHUBEPCAIBHBIX PpOTPpaMMHBIX
MHQOPMATHKE | npoayktoB  Ha  IIK, noHumanus
[1K-2): MaTtepuana u CIIOCOOHOCTH

— ba3oBoe ycTpoilcTBO

[IEpPCOHAIBHOTO KOMIIBIOTEPA,;

— OCHOBHbIE

MH(OPMALMOHHBIE TTPOIIECCHI

POMCXOJAIINUE B

MEePCOHATBHOM KOMIBIOTEPE ;
Ymers

(OIIK-9):

— Hcnonb30BaTh OCHOBHBIE

METO/1bI TpeoOpa3oBaHus U

XpaHEeHUs1 HHPpOpMaIuH ;

— Haxoauts nocroBepHyto u

AKTYaJIbHYIO Hay4HO-

TEXHUYECKYIO UH(POPMAIIHIO T10

nH(OpMaTHKE.;
[1K-2):

- Mcrionp30BaTh NMepCOHAIBHBIN

KOMITBIOTEP IS

CaMOCTOSITETbHON PabOTHI.;
Baanern

(OIIK-9):

— OCHOBHBIMHU TPEOOBaHUSIMH

MH(GOpPMaIlMOHHON

0€30I1aCHOCTH. |

— JlocTaTOYHBIM ypOBHEM

MOHUMaHHS MaTepuana, u

CIIOCOOHOCTBIO

CaMOCTOSITENTFHO BBICKA3aTh

MBICJIb HA HAyYHO-

TEeXHUYECKOM SI3BIKE.;

[1K-2):

— JlocTaTOYHBIM ypOBHEM

MCTTOJTb30BaHUS

YHUBEPCAIbHBIX TAKETOB

MPUKIIAHBIX KOMITBIOTEPHBIX

pOTrpaMM. ;

BBICKA3bIBaHUSl MBICIEH Ha Hay4HO-
TEXHUYECKOM si3bIKe. CTYJEHT BO BpeMs
OTBETA JIOJDKEH IPOJAEMOHCTPUPOBATH

YMEHUA: HACTIOIB30BaHUSA IIK,
UCIIONBb30BaTh ~ OCHOBHBIE ~ METOJIbI
npeoOpa3oBaHUs u XpaHeHUst
uHdopmauu.

He 3auTeHno

Ha Bompocsl CTyIeHT oTBe4aeT
HeyOenutensHO. Ha nonmonHuTenbHbIE
BOMPOCHI MIPETIOAaBaTENs TAaKKE HE
MOXKET OTBCTUTD.
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4. Meroanveckue MaTepuabl, ONpeae/A0Nde NMPoUeAyPbl OLeHNBAHUS 3HAHUM,
YMeHHUii, HABBIKOB H ONBITA J1eSITeJIbHOCTH

JucuunnuHa uHGopMaTHKa HalpaBieHa Ha O3HAKOMIIEHUE C HayKoW MH(opmaTuko, u eé
IIPAKTUYECKUM IIPUMEHEHHEM B COBpeMEHHbIX DOBM; Ha moiydyeHHe TEOPEeTHMUECKHUX 3HAHUM U
MIPAaKTUYECKNX HABBIKOB UCIIOJIB30BaHUs COBpEMEHHbIX DBM 11 MX anpHENHero uernoab30BaHMs
B [IPAKTHUYECKOMN JEATEIbHOCTH.

N3ydenue quctuminHel nHQOpMaTUKa IpeayCMaTPUBAECT:

— JIEKLHUH,

— nabopatopHbie pabOTHI,

— CaMOCTOSTENIbHYIO paboTy CTy/EHTa,

— 3a4er.

B xone ocBoenus pasznmena 1 «Mudopmanusi, nHGOpMallMOHHBIE MPOIECCHl U CUCTEMbI»
CTYACHTBHI JOJDKHBI YSICHUTB: OIpenesieHue HH(OpMAIMH, OIpeneseHue HH(OPMAIIHOHHOTO
mpouecca M HH(OPMALMOHHBIX CHCTEM, OTambl oOOpamieHuss HHPOpPMAIMK B CHUCTEMaXx,
KOMIIBIOTEpPU3ALMI0 OOLIECTBA.,

B xozxe ocBoenus pasnena 2 «KonuuecTBO UM KauecTBO MHGOPMALUK» CTYIEHTHI JTOJKHBI
VSCHUTB: TIOHSATHE COOOIICHWE, TPU YPOBHS H3ydyeHUs HHPopManuu, Mepsl HHOOpMAIUU
CUHTaKCHYECKOIO0  ypOBHS, 00beM M KOJIM4ecTBO uHpopmanmu, Mepsl HHpOpManuu
CEMaHTHUYECKOTO YPOBHS, MEPHI HHPOPMALIUN TPAarMaTHIECKOTO YPOBHS, ONPEACICHHE MOJIE3HOCTH
uHpopmanuu.

B xome ocBoenus pazmena 3 «lIpencraBnenue mHbopManuu B HU(PPOBBIX aBTOMATAX»
CTYJEHTBI JOJDKHBI YSICHUTD : OIIPENIEIIEHUE CUCTEMbI CUMCIIEHUS, HCTOPUIO BOSHUKHOBEHUS CUCTEM
CUMCIICHUS, N300pakeHHe YHClie B JIBOMYHOW, BOCBMEPUYHONW M IIECTHAALIATEPUYHON cHCTeMax
CUHCIICHUS, TOHATUS OWT, OAT, MAlllMHHOE CJIOBO, M300pa)KEHUE JBOWYHOIO CHUTHANA, (opma
MpeJICTaBICHUS YUCIOBOUM nHpopMannu ¢ GUKCUPOBAHHOM 3aISATOM.

B xone ocBoenms pasnena 4 «Jlormyeckre OCHOBBI MOCTPOCHHUS LU(POBBIX aBTOMATOB)
CTYJEHTBI JOJDKHBI YSICHUTD: OIpe/ielIeHHE anreOpbl JOTUKH, UCTOPHS BOSHUKHOBEHUS, JTOTHUECKHE
omepanuu, OyneBa QyHKIuS, (QYHKIUH C (QYHKIMOHAIBLHO IIOJIHBIM Ha0OpOM, OIpeaeiicHUe
MEePEKITI0YATEIbHBIX CXEM, CXEMbI M TaOuIIbl UICTHHHOCTH Jorndeckux U, NJIN, HE.

B xone ocBoenus pazznena 5 «KomnbrotepHas 00paboTka HHPOPMALUK) CTYICHTHI TOJIKHBI
VSCHUTB: 00paboTka WH(OpMAIMK, WUCIOIHUTENb aiaroputMa, IBM, knaccudukanus 9BM mo
dbopme tnipeacTaBieHus: oOpadbaTsiBaeMoil HH(pOpMaIUU, KIacCU(UKAIUS TI0 TPOU3BOIUTEIHHOCTH,
BBIUHCIIUTENbHAS CETh, TAKT, ONPEIETICHHE MPOTPAMMHOTO O0ECTIeUEHUSI.

B xome ocBoenms paznmena 6 «ApXHUTEKTypa MHUKPOIPOIECCOPHBIX YCTpOWCTB 1 DBM»
CTYJEHTHl JTOJDKHBI YSACHHUTBH: JUCKPETU3allvs, KBAHTOBAHME 1O YPOBHIO, KOJHWPOBAaHHE, OO0IIas
CTPYKTypa IMpPOLIECCOPHBIX YCTPOMCTB 0O0paOOTKM HH(GOpMaLUU, NEPCOHAIBHBIN KOMIIBIOTED,
CHUCTEMA KOMaH] POLIECCOPA, COBMECTUMOCTH IPOLIECCOPOB.

B xozne ocBoenus pasgena 7 «llepegaua nHGopManuu U KOMIbIOTEPHBIE CETU» CTYIEHTHI
JOJKHBI YACHUTB: CTpYKTypHYI0 cxemy CIIW, nunHMs cBs3u, cucTeMa mepeiadyd HHQPOpMAaIUH,
CUTHAJ, BUJABl CUTHAJIOB, MOJAYJSALUS CHUTHala, MaHUMYJSIUS CUTHANA, (a3oBas MOAYISIMS
CUTHaA.

B nmnpomecce mnpoBeneHust 1a0OpaTOPHBIX pabOT MPOUCXOJUT 3aKpEIUICHHE 3HaHUM,
dbopMupoBaHHEe YMEHUN W HaBBIKOB pealu3allid MpeAcTaBiIeHHUs 00 pazTUYHBIX CHUCTEMax
cuucieHusi, paboTtoit c¢ anreOpoil Joruku M (GopMHUpOBaHMS O0a30BBIX HAaBBIKOB pPAOOTHI C
nepcoHaibHbIMU DBM.

[Ipn moAroToBke K 3a4eTy pPEKOMEHAYeTcs 0co00e BHUMAaHHE YACIUThH CIEAYIOIUM
BOIIPOCAM: OCHOBHBIE 3aKOHBI U TOCTYJIAThI aIreOpsl IOTUKH, YPOBHH Ipo0ieM nepenaun HHGOpMaluu.

Pabora ¢ nuTepaTypoil SIBISETCS BaXXHEHITUM DJJIEMEHTOM B TMOJIYYEHHWU 3HAHHUKA 110
mucuuruinge. [Ipexe Bcero, He0OXOAMMO BOCIIONB30BAaThCSI CIIMCKOM PEKOMEHIYeMOi 1o TaHHOU
JUCIUIUIMHE JIUTEpAaTypoil. [[omoNHUTENbHBIE CBEAEHUS MO M3Yy4aeMbIM TE€MaM MOXHO HAWTH B
nepuoanydeckoy neuatu u MHTepHeTe.
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Ipunoxenne 2

AHHOTALIUA
padoyelt NporpaMmbl JUCHUILIHHBI
Nudopmaruka

1. Ieas u 3a7a4M AUCHUILIUHBI

Llenpto W3y4eHHS AUCLUILTUHBI SBISETCS: (OPMUPOBaHME Y OOYdYaIOUIMXCS 3HAHUH O
COBpPEMEHHOH MH(OPMATHKN KaK KOMIUICKCHOM HAyYHO-TEXHHYECKOW AMCIMIUIMHBI, Ul PEIICHHS
HaYYHBIX M TEXHHYECKHUX MpoOieM co3aaHusi, BHeApeHHs U 3()()EKTUBHOTO HUCIOIB30BAHUS
KOMITBIOTEPHOI TEXHUKH U TEXHOJOTHH B 0071aCTH HHPOKOMMYHUKAIIMOHHBIX CUCTEM

3amaueil W3ydeHHs] AUCUUIUIMHBI SIBIISICTCS. W3YyYEHHE CTPYKTYphl M OOIIMX CBOWCTB
uH(popManuy 1 MHGOPMAIMOHHBIX IMPOLECCOB, OOIMX MPUHIUIIOB IIOCTPOCHUS BBIYMCIUTEIBHBIX
YCTPOMCTB, a TAK)KE CHCTEM 00pabOTKH, XpaHEHHS U Tepeiaud HHPOpMAaLnH.

2. CTpyKTypa IHCHHUIIHHBI

2.1 PacmpenerneHue TpPYIOSMKOCTH TIO0 OTICIBbHBIM BHJIAM Yy4YEOHBIX 3aHATHH, BKIIOYAs
camocTrosTenbHyI0 padory: JIk — 17 wacos, JIP — 34 gacos, CPC — 57 4acos,

OO61mas TpyA0eMKOCTh AUCUUIUINHBL cocTaBisier 108 wacoB, 3 3a4eTHBIX €IUHUIL

2.2 OCHOBHBIC pa3/ieibl TUCIUIUIAHBIL:

HNudopmanus, vHGOpMaIMOHHBIE POLIECCH U CUCTEMBI
KonmdecTBo 1 kauecTBO HH(pOpMAIN

IIpencraBnenue nHGpOpMaLuU B HU(POBBIX aBTOMATAX
Jlormueckuie 0OCHOBBI NOCTPOEHUS U(POBLIX aBTOMATOB
KowmmprorepHas o0paboTka nHGOpMAIH

ApXUTEKTYpa MUKPOIPOLIECCOPHBIX YCTpoiicTB 1 DBM
[Tepenaya nHpopMaIM U KOMIIBIOTEPHBIE CETH

NoabkowhE

3. Illlanupyemble pe3yJbTaThbl 00y4eHHUs! (lepeyeHb KOMIeTeHIHiA)

[Tpouecc u3yueHus: AMCUUILIIMHBI HANpaBieH Ha (pOpMHUPOBAHHE CIAEAYIOUINX KOMIETEHIIHIHA:
OIIK-9 - CriocoOHOCTh HCIIONIB30BaTh HAaBBIKH PA0OTHI C KOMIIBIOTEPOM, BIIAJIETh METOJIAMH
UH(POPMALIMOHHBIX TEXHOJOTHH, cOOJI0aTh OCHOBHBIE TpeOOBaHUS HHGPOPMALMOHHOM
0€e30I1aCHOCTH
[1K-2 - CnocoOGHOCTh NPOBOAMTH BBIYHUCIUTENIBHBIE SKCIEPUMEHTHl C HCIOJIb30BaHUEM
CTaHJApPTHBIX TPOTPAMMHBIX CpPEJCTB C IEJIbl0 MOJIYYeHHs] MaTeMaTUYeCKUX Mojene
IPOIIECCOB U 00BEKTOB aBTOMATHU3allMU U YIIPaBIECHUS

4. BuJa NpoMe:KyTOYHOI aTTeCTAllMU: 3a4eT
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IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue poH/Ia OLIEHOYHBIX CPEACTB (MACIOPT)

Ne DJIeMeHT
KOMIIeTe | KOMIIETEHI] Paznen Tema DdPOC
HUMHU HHU
3. [Ipencrasnenne | HenosuuuoHHBIE ¥ TO3MIMOHHBIE OTt4eTsl 110
I/IH(bOpMaI_II/II/I B CUCTCMbI CHUCIICHUSA na6opaTopH
I (BPOBBIX JIBonuHas, BocbMepHYHast U BIM paGoTaMm
ABTOMATAX IIECTHA/IATePUIHAS CHCTEMBI
CUHCIICHUS
[IpencraBneHue 4MCIOBOM,
CHMBOJILHOM M TpapuIeCKOM
nH()OpMAaIUH B ITUGPOBHIX
aBTOMarTrax
1. ONK-9 [ Jormueckue OCHOBHBIE 3aKOHBI U TIOCTYJIATHI OTYeTHI 110
OCHOBBI anreOpbI JJOTUKHU nabopaTopH
[IOCTPOEHUS Ipencrapienne QyHKIHiA anredpe! BIM paboTam
H(POBBIX JIOTHKH _
aBTOMATOB Jlornueckuit cuHTE3
HEePEKITI0YATEIbHBIX U
BBIYHCIIUTEIBHBIX CXEM
OCHOBBI 2JIEMEHTHOH 0a3bl
IUPPOBBIX aBTOMATOB
5. Komnetorepras | Ocobennoctu KOMIIBIOTEPHOH | OTYETHI 10
00paboTka 00paboTky HHDOpMALIH nabopaTopH
uH(pOpMaIuK IToxonenus JNEKTPOHHBIX | LM paboTaM
2. HK-Z BbIYUCINTECIIbHBIX MAalllH
Knaccugpukanuns KOMITBFOTEPHBIX
cpeJicTB 00paboTKK WHpOPMAITHH
Knaccudukanus MPOTrpaMMHOTO
obecrieyeHust

2. OnucaHue nMoKa3aresiei u KPUTEPHUEB OLICHUBAHUSA KOMIIeTeHII it

Ilokazarenu Onenka Kpurepun
3HaTh
(OIIK-9):
. Bo Bpewms
— CylHocTh U 3Ha4eHne HH(OpMalny ;
. 3aIUTHI
— OCHOBHBIE ITPOLIECCHI, TPOUCXOAIINE C HHPOpMaUEH. 1a6OPATODHEIX
— OCHOBHBIE TEPMHHBI, UCTIOIb3YEMbIE B HAYYHO-TEXHUYECKOU
] 3a4TeHo | padoT CTYAEHT
nmuTeparype 1no MHQoOpMaTHKe ;
. OTBETHUJI HA
[1K-2):
5 . _ MIOCTABJIEHHBIE
— ba3oBoe ycTpoiicTBO IEepCOHAIILHOTO KOMIIBIOTEPA; MperoaBaTese
— OcHOBHbIE HH(POPMAILIMOHHBIE TPOLIECCHI TPOUCXOIAIINE B M BOTIPOCHL.
[EPCOHAIIBHOM KOMIIBIOTEPE ;
Ymernb
(OTIK-9): Bo Bpems
— Hcrnonb30BaTh OCHOBHBIE METO/IbI Pe0Opa3oBaHuUs U He 3auTeno | SPLHTH
XpaHeHUs] HHPOpMAIIHH ; 1ab0paTOPHBIX
— HaxoauTh JOCTOBEPHYIO U aKTyaJIbHYI0 HAYYHO-TEXHUYECKYIO paboT cTyneHT
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MH(POPMALIUIO IO HHPOPMATHUKE. ;

[1K-2):
- Mcrionb30BaTh MEPCOHABHBIN KOMIIBIOTEP IJISI
CaMOCTOSITENILHON pabOTHL.;

Baanern
(OT1K-9):
— OCHOBHBIMH TPeOOBaHUSIMH WH(GOPMAITMOHHOH
0€30I1aCHOCTH. |
— JlocTaTo4HbIM ypPOBHEM MIOHUMAHUS MaTepuaia, u
CIIOCOOHOCTBIO CAMOCTOSITEIILHO BBICKA3aTh MBICIIb HA HAYYHO-
TEXHUYECKOM SI3BIKE.

I1K-2):
— JlocTaTo4HBIM YpOBHEM HCIOJIB30BaHUS YHUBEPCATHHBIX
MaKeTOB MPUKIIAJHBIX KOMIIBIOTEPHBIX IPOTPaAMM.;

HE CMOT J1aTh
OTBETHI Ha
MOCTaBJICHHBIC
npernojaBaTesne
M BOIIPOCHI.
JIu6o oryer mo
J1a60paTOPHBIM
paboram
BBI3BIBACT
HapeKaHUsl.
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[TporpamMa cocTaBieHa B COOTBETCTBUHU C (pelepanbHBIM TOCYAAPCTBEHHBIM O00pa3oBaTEIbHBIM
CTaHJAapPTOM BBICHIETO OOpa30BaHUs IO HampamieHHIo moarotoBku 27.03.04  VYmpaBineHue B
TEXHUYECKUX cucTemMax oT «20» Hosops 2015 r. Nel1l171

s Haoopa 2014 roaa: u yueOusM mwianom ®I'BOY BO «bpl'Y» nns 3aounoii popmbl 00ydeHus
oT «3» urosa 2018 r. Ne 413

st Haoopa 2015 roaa: u yueOnbm mwianom @I'BOY BO «bpl'V» mist ounolt hopmbr 00ydeHus OT
«04» nexadps 2015 1. Ne 768 , 3a0uHOl popmbl 00ydeHus ot «04» nexadps 2015 1. Ne 768

s Hadopa 2016 roaa: u yue6usM manoM @I'BOY BO «bpl'V» ans ounoit ¢popmbl 00ydeHus ot
«06» nrons 2016 1. Ne 429 | nyst 3a04HOM hopMbl (YCKOpeHHOTO 00yueHus) oT «06» urons 2016 .
Ne 429

s Hadopa 2017 roaa: u yuebusm mwianom ®I'BOY BO «bpl'Y» st ounoit popmbl 00ydeHus ot
«06» maprta 2017 1. Ne 125 |, 3aounoit ¢opmbl 00yueHus ot «06» mapra 2017 r. Ne 125 nns
3a04HOM (hopMeI (yckopeHHOTO 00ydenus) oT «04» anpens 2017 r. Ne 203

s Hadopa 2018 roaa: u yueousm mwianom ®I'BOY BO «bpl'Y» st ounoit popmbl 00ydeHus ot
«12» mapta 2018 r. Ne 130 , 3a0uHoit popmbl 00yueHus ot «12» mapra 2018 r. Ne 130

IIporpammy cocraBu (u):

VYbsHoB A.Jl. ctapuuii npenonaBarens kapeapsl YTC
@.N.0., donzxcrocms, yueHoe 386aHue, (CmeneHs) (noonucw)

Pabouas nporpamMmMa paccMOTpeHa M YTBEPKJIeHA Ha 3aceaHiH Kadeaphl YTC
(coxpawennoe naumenosanue)

ot «28» gexabdps 2018 r., mpotokon Ne 6

3asenytomuii kapeapoit YTC Hrnatees 1.B.
(paspabomuux) (noonucw) (D.1.0.)
COI'JTACOBAHO:
3aBeyromuil BeIMycKaroen kapeapoin Urnarses U.B.
(noonucw) (©0.1.0.)
Hupextop OuOIMOTEKH Cotnuk T.®D.
(noonucwv)

Pabouas nporpamMmMa oj00peHa METoTM4ecKoi komuccued JuA dakynprera
(coxpawennoe naumenosanue)

oT «28» gexabdps 2018 r., mpoTokoi Ne 6

[Ipencenarens METOAMYECKONH KOMUCCHH (PaKyIbTeTa VaesaunoB A/l
(noonucw) (D.1.0.)

COT'JIACOBAHO:

Havanpauk

y4eOHO-METOIUUECKOr0 YIpaBICHUs I'.II. Hexesen

Peructpanmonssiii Ne



