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1. IIEPEYEHDb

ININTAHUPYEMBbIX

PE3YJIbTATOB

OBYYEHHUA 11O

JUCHUIVIMHE, COOTHECEHHBIX C IINIAHUPYEMBIMHU PE3YJbTATAMU
OCBOEHUA OBPA30OBATEJIBHOM ITPOT'PAMMBI

Buj nesiTeJIbHOCTH BBINMYCKHUKA

Hucuunnuna

OXBAaTbIBACT

KPYr  BOIIPOCOB,

OTHOCAIINXCA K

MPOEKTHOU U

9KCHEPUMEHTAIbHO-UCCIIEI0BATEIBCKUM BUIaM NPO(ECCHOHANBHOM 1eATeNTbHOCTH BBIITYCKHUKA
B COOTBETCTBHH C KOMIIETCHIIUSIMU M BUJAMH JIESITEIBHOCTH, YKa3aHHBIMU B y4eOHOM IUTaHE.
eab AMCHUIIHHBI
®opmupoBanue y 00ydJaromMxcsi 3HaHUM 0 COBPEMEHHOM MH(OPMATHKH KaK KOMILJICKCHON
HaY4YHO-TEXHMUYECKON JUCLUIUIMHBL, Ui PELICHHUS HayYHbIX U TEXHUUYECKUX IIPOOJIEM CO3aHMsl,
BHeIpeHUS U 3()(PEKTUBHOTO MCIIOIB30BAaHHUS KOMITBIOTEPHONM TEXHUKH U TEXHOJIOTUH B 00JacTh
MH(POKOMMYHUKAIIMOHHBIX CUCTEM.
3agauu AUCHMIINHBI
N3yueHune CTpyKTypbl M OOIIMX CBOWMCTB MH(POPMALUU U HMH(POPMALMOHHBIX IPOLECCOB,
OOLIMX MPUHIMIIOB IOCTPOEHMSI BBIYMCIUTENBHBIX YCTPOMCTB, a TaKkKe cucrteM oO0palboTKw,
XpaHEeHUs U nepeaud HHPOpMaLuu.

Kon Conep:xanue IlepeyeHb MIaAHUPYEMBIX
KOMIIeTeHIINH KOMIIeTeHIN I pe3yJibTaToB 00y4eHHs MO
JAMCUMILINHE
1 2 3
OIIK-1 CIIOCOOHOCTH TOHUMATh CYITHOCTh U 3HaTh:
3HaueHue HHPOPMAIH B PA3BUTUU - CyIIHoOCTh U 3HaYCHHE
COBPEMEHHOT0 HH(POPMAIIHOHHOTO uHpopmaruu. OCHOBHBIE
o01iecTBa, 0CO3HABaTh OMACHOCTH M YTPO3bL, | MPOIECCHI, MPOUCXOISIIUE C
BO3HHUKAIOIIKME B 3TOM Tpoliecce, co0o1ath | nH(popmaruen.
OCHOBHBIE TpeOOBaHUSI HHPOPMAITUOHHOMN YmeThb:
0€30MMaCHOCTH, B TOM YHUCJIC 3aITUTHI - Mconb30BaTh OCHOBHBIE
rocyJaapCTBEHHOM METO/IbI TPEOOPA30OBAHUS U
XpaHeHus1 nHpOpMaIuu.
Baagern:
- OCHOBHBIMU TPEOOBaHUSIMU
MHGPOPMALMOHHOM
0€30MMacHOCTH.
OIIK-4 CIIOCOOHOCTh UMETh HAaBBIKU 3Hath:

CaMOCTOSITENIbHOM pabOThl HA KOMIBIOTEPE U
B KOMITBIOTEPHBIX CETAX, OCYLIECTBIISATD
KOMITBIOTEPHOE MOJEIMPOBAHUE YCTPOUCTB,
CHCTEM U IIPOLIECCOB € UCIOJIB30BAHNEM
YHHUBCPCAJIbHBIX ITAKCTOB IMPHUKJIAIHBIX
KOMIIBIOTEPHBIX IPOTpamMM

- bazoBoe ycTpoiicTBO
MEPCOHAIBHOTO KOMIBIOTEPA.
OcHoBHbIE HHPOPMAIIMOHHBIE
MPOLIECCH TPOUCXOASAIINE B
MEPCOHAILHOM KOMITBIOTEPE.
YMmern:

- Mcnonws3oBaTh
MEPCOHAIIbHBIA KOMITBIOTED
JUISL CAMOCTOATENIbHON
paboTHI.

Baaners:

- JlocTaTOuHBIM ypOBHEM
HCIIOJTH30BaHUS
YHUBEPCAIbHBIX MTAKETOB
MIPUKJIATHBIX KOMITBIOTEPHBIX
porpamm.




IK-7 TOTOBHOCTH K U3YUYEHHIO Hay4yHO- | 3HATh:

TEXHUYECKON MHPOPMAIH, OTEYECTBEHHOTO | - OCHOBHBIC TEPMHUHBI,

1 3apyOEKHOT'0 OIbITA [0 TEMATHKE MIPOEKTa | UCHOJb3yeMbIe B HAYYHO-
TEXHUYECKOM JIUTEpaAType MO
nH(popmaTuke.

YmMmern:

- Haxonute noctoBepHyio u
aKTyaJIbHYIO HAy4HO-
TEXHUUYECKYI0 HHPOPMAIUIO
1o nHpOpMaTUKe.
Baagern:

- JlocTaTO4HBIM ypOBHEM
MOHMMAaHUA MaTepuania, u
CHOCOOHOCTHIO
CaMOCTOSITENIbHO BBICKa3aTh
MBICJIb Ha HAYYHO-
TEXHUUYECKOM S3bIKE..

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
IHPOI'PAMMUBI

Hucuunnuna b1.6.8 HpopmaTuka oTHOCUTCS K 0a30BOM YacTu.

JucuunnuHa uHpOpMaTHKa Oa3upyeTcss Ha 3HAHHIX, HOMYyYEHHBIX NpPU H3YUYCHUU
MH(OPMaTUKHU OCHOBHOM 00111€00pa30BaTEIbHON POrPaMMBI.

OcHOBBIBasICh Ha U3YYECHUU MEPEUUCICHHON AUCUUIUIMHBI, HHPOPMATHKA MPEICTaBISIECT
OCHOBY Juisi u3ydeHuss muctuiuinH: b1.5.16 BeramcnurensHas TexHuka M WH(OOPMANMOHHBIC
texnonoruv, b1.B..9 Kowmnsrorepusie TexHonorun, bl1.B..11 CereBbie TEXHOJOTHH
BBICOKOCKOPOCTHOM mepenaun naHHbix, b1.B.JIB.11 OcHoBbl nH(DOpMaMOHHOW 6e30macHOCTH
ceTel U CUCTEM.

Takoe cHCTEeMHOE MEXKIUCIHMIUIMHAPDHOE W3YYEHUE HaMpaBJI€HO Ha JOCTH)KCHHE
tpebyemoro ®I'OC ypoBHs MOATOTOBKH 1O KBaTU(pUKALIMK OaKaiaBp.

3. PACITPEJEJIEHUE OBBEMA JUCHHUIIVINHBI

3.1. Pacnpenenenne o0beMa AMCHHMILIMHBI IO oopMaM 00yUeHH s

Tpyooemkocmob Oucyuniunsl 6 uacax
Kypcosasn
= 3 3 paboma Buo
2 § o N 3 (npoexm), | npomesicy
Dopma S 3 § 3 S KOHmMpPOJ1b mouHou
o0yuenusn § g = § § Han ammecma
g $ §~ s § - § 3 § s paboma, yuu
o | 9 S 5 S |[§§ &8 S § | pegpepam,
S/ 3] 8|2 3 |S8¢ &8 S PrP
0Ol 8 | W 8§ [N K3 S
1 2 3 4 5 6 7 8 9 10 11
Ounasn 1 |12] 252 |105| 35 | 70 - 57 Kp OK3aMeH
3aounas - - - - - - - - - -
3aouHas - - - - - - - - - -
(yckopeHHOe
o0ydeHue)
OuHo-3204Hast - - - - - - - - - -




3.2.

Pacnpenesienne o0bemMa JAUCHUNJIMHBI

no BHAAM

Y4eOHBIX 3aHATHH W©

TPYAOEMKOCTH
6 nm.u. ¢ Pacnpeoenenue
unmepaxkmue no cemecmpam, 4ac
Tpyoo- | noii, akmue-
Buo yueonuvix 3anamuii eMKOCmb | HOll, UHHOG6A-
(uac.) UUUOHHOU 1 2
gopmax,
(uac.)
1 2 3 4 5

|. KonTtakTHasi padoTa 00y4yaromuxcs ¢

npenojaparejeM (Bcero) 105 26 51 54
Hexumm (JIx) 35 8 17 18
JlabopaTopusie paboTsI (JIP) 70 18 34 36
KonTtponbsHas padbota + - - +
Koncynpranun + + +
I1.CamocTosiTeTbHAS padoTa 00yJAOIIMXCSI 57 ) 39 18

(CP)
[ToaroroBka k 1abopaTOpHEIM paboTam o5 - 19 6
[ToAroTOBKa K 9K3aMEHY B TEUECHHE CEMECTPA 26 - 20 6
BrimonHeHne KOHTPOIBHON paboThI 6 - - 6
I11. IIpomexyTouHasi aTTECTANMA dK3aMEH 90 - 54 36
OG1mast Tpy10eMKOCTb AUCHUIUIHHBI ....... Yac. 252 - 144 108

3a4. el. 7 - 4 3

4. COAEP)KAHUE JUCIUITVINHBI

4.1. PacnipeesieHue pa3iesoB IMCHMILUIMHBI 10 BUIaM Y4eOHbIX 3aHATHI
- 1J151 04HOi (pOpMBI 00yUeHMS:

Buowi yueonwvix 3anamuii, 6kniouasn
camocmosmenvHyio paoomy
i o0yuarwuxca u mpyooemKkocmes;
pas- Haumenosanue Tpyooem- (uac.)
oena u pasoena u Kocms, yueduvle 3auamus camocmon
memol mema oucyunIuHbl (uac.) menvnas
exuu nadopamopuvie | padoma
pabomut odyuaio-
wuxcs
1 2 3 4 5 6
1. Nudopmanusi, unHPOpPMaLOHHBIE 12 4 ) 8
MPOoLeCcChl H CHCTEMBI
1.1. [MonsTre uadoOpManyy. 4 1 - 3
1.2. WudopmaiimonHbie Mporecchl 1 4 1 i 3
CHCTEMBI
1.3. WndopmanmoHHble pecypehl U 4 5 i 2
TEXHOJIOTHH
2. HNHpopMannoHHbIE pecypChl U 12 4 ) 8
TEXHOJIOTHH
2.1. VYpoBHu npoOieM nepenadn 3 1 i 2
nHpOpMaLIUH




1 2 3 4 5 6
2.2. Mepbl HHPOPMALIUKA CHHTaKCHYECKOTO,
CEMaHTHYECKOr0 U IParMaTu4ecKoro 3 1 - 2
YpOBHEHU
2.3. KagecTBo nndopmanmu 3 1 - 2
2.4. Buast u hopMbI ipeicTaBICHUS
uHpopMaIuy B HHOOPMAaIIHOHHBIX 3 1 - 2
cucreMax
3. IIpeacraBienue uHopmanuu B 26 6 12 8
uu(poBbIX aBTOMATAX
3.1. | Hemo3unmoHHbIE ¥ TO3UIIHOHHBIE 8 5 4 5
CHCTEMBI CUUCIICHHUS
3.2. JBouuHasi, BOCEMEpUYHAs U
[IECTHAAATEPHUYHAS CHCTEMBI 9 2 4 3
CUUCIICHHS
3.3. [Ipencrarnenue YnCIOBOM,
CHUMBOJILHOM U TpaduuecKoit 9 2 4 3
rH(pOpMaIM B IU(QPOBHIX aBTOMATAX
4. Jlornyeckue 0CHOBBI IIOCTPOEHMSI 34 3 29 9
uu¢poBbIX ABTOMATOB
4.1. OCHOBHBIE 3aKOHBI H TTOCTYJIATHI 8 05 5 25
anreOpbI JJIOTHKI
4.2. [pencrasnenue QyHKIMN anreOpsl 9 1 6 2
JIOTHKH
4.3. | Jlornyeckuii CUHTE3
MIEPEKITIOYATENEHBIX U 8 0,5 5 2,5
BBIYUCIUTEIHHBIX CXEM
4.4, OcHOBBI 37IeMEHTHOH 0a3bl (P POBBIX 9 1 6 2
aBTOMAaTOB
5. KomnsioTepuas 00pabdoTka 50 6 36 3
uH$opmanuu
5.1 OcoGenHoctu KOMIIBIOTEPHOM 12 1 9 5
00paboTku nH(OpMaIUu
5.2. [oxonenus AIIEKTPOHHBIX 13 5 9 5
BBIYUCIUTEIbHBIX MAIIHH
5.3. Knaccuduxanms KOMIBIOTEPHBIX 12 1 9 2
CpeacTB 00paboOTKK HHPOPMAITHN
5.4. Knaccuduxarms IPOTPaMMHOTO 13 5 9 5
o0ecrieyeHusl
6. APXHMTEKTYpa MHKPOTNIPOIECCOPHBIX
9 14 6 - 8
ycrpoiicts u 9BM
6.1. [IpeoOpazoBanue aHaJIOTOBOU 15 05 i 1
nHpopmalun B dpoByo Gopmy ' ’
6.2. OyHKIMOHABHAS W CTPYKTypHas
OpTraHH3aIHS MTPOIECCOPHBIX 2 1 - 1
YCTPOMCTB 00pabOTKH HHPOPMALIUU
6.3. Oo6mas crpykrypa 9BM. 1,5 0,5 - 1
6.4. CucteMbl mnapamienbHOH 00paboTKU 2 1 i 1
JaHHBIX.
6.5. | [Ipoueccopst u MPOIIECCOPHBIE 15 05 i 1
3JIEMEHTBHI BHIYUCIUTEIbHBIX CUCTEM. ' '
6.6. Knaccuduxarms 3aIIOMHUHAIOIINX 2 1 i 1
YCTPOMCTB
6.7. XapakTepuCTHKH W KOH(MUTYpaIust 15 05 i 1
3allOMHHAIOIIMX YCTPOMCTB ' '
6.8. Bremnne 3anoMuHaromuye ycTpoicTsa 2 1 - 1




1 2 3 4 5 6
7. Iepenaya nndopmanuu u 14 6 i 8
KOMIbITEPHBIE CETH
7.1. OO0mas cxema CHCTeM Tepeadn
3 1 - 2
uHpOpMaLUH
7.2. Buasl 1 MOJEM CUTHAIOB 3 1 - 2
7.3. | Kananel nepenauv TaHHBIX U UX 4 5 i 5
XapaKTePUCTUKU
7.4. Kontpons u 3amura nadopmanmu B 4 5 i 5
WH(POKOMMYHHKAIIMOHHBIX CHCTEMaX.
HUTOI'O 162 35 70 57




4.2. Copep:xxaHue NUCHUILUIMHBI, CTPYKTYPMPOBAaHHOE IO pa3aejaM H
TeMaM

PA3JIEJ 1:
MHO®OPMALMS, THO®OPMALIMOHHBIE MPOIECCHI 1
CUCTEMBI

4.2. Copep:xxaHue NUCHUILUIMHBI, CTPYKTYPMPOBAaHHOE IO pasjejiaM U
TeMaMm

PA3JIEJ 1:
HH®OPMAILINA, THOOPMAIIMOHHBIE MPOIIECCHI U CUCTEMbI

1.1. Iousitne uudopmManuu.

Kak nayunas xateropus «uH(pOPMAIHUs» COCTABISAET MPEAMET W3YUCHHUS JUIS CAMbIX PA3IMUHBIX JUCLMILTHH: HHGOPMATHKH, KnbepHeTnkH, Gunocodun, Gpusnku, GHOTOrHH, TEOPHH CBS3N
u . 1. HecMOTpst Ha 5T0, CTPOroro Hay4qHOTO ONpE/IENeHNs, 4To XKe TaKoe HH(POPMAIHs, 10 HACTOSIIEr0 BPEMEHHU He CYIIECTBYET,

BoT HEKOTOpbIE U3 HHX:
COOGU—IEHHE, OCBEAOMIJICHHE O TOJIOKEHUH [IEJI, CBEACHUS O ‘IEM'J'IH60, nepeaaBacMbIC MOJCIIH,
YMEHbLIaEMas1, CHUMaeMas HEOIIPEACIICHHOCTb B PE3YJIbTATEC MOJTY4CHUSA COUﬁI.LlEHHﬁ;
rnepe/aya, OTpaxeHHe pasHooGpasus B MOOkIX Npolieccax H 00beKTax, OTpaKeHHoe pasHooOpasHe;
TOBap, ABJIAIOMMICSA 0GBEKTOM KYIIIH-TIPOIAXKH 3HAHMIT JUIs1 JOCTHIKEHHS ONPEENEHHBIX IeNel;
JIAHHBIC KaK PE3yNbTaT OPraHu3aiu CUMBOJIOB B COOTBETCTBHH C YCTAHOBJICHHBIMHU TIPABHIIAMH;
TPOJYKT B3aNMO/IEICTBHIS JAHHBIX  aJeKBATHBIX HM METOJIOB;
CBEJIHHS O JIHIAX, IIpeMeTax, (aKTax, COOBITHSAX, ABJCHUAX H POLIECCAX HE3ABHCHMO OT (POPMBI HX NPE/ICTABICHHS.

nEpBOHa'“IaﬂBHO CMBICII ClTOBa ((HH(i}OpMaLIHﬂ)) (OT Jiat. Informatio — pa3bpACHCHHUC, “3]10)](61-”/[6) TPAKTOBAJICA KaK HEYTO MPHUCYHICC TOJTBKO YCITOBCYCCKOMY CO3HAHUIO H 06“_[3!-"("0: «3HaHWA,
CBC/ICHUA, COOﬁH.lEHHﬂ, M3BECTHA, NIEPEAABACMBIC JIFOABMH YCTHBIM, MMCbMCHHBIM WIIH IPYTHM Ccrocobom». TaK, Cc ITOZHL[Hﬁ MaTEpMaJ'WICTH‘ICCKOﬁ TCOPHH TO3HAHUA OJTHHM M3 BCeOﬁll(HX CBOJCTB
MatepuH (HapsiTy ¢ JBHKEHHEM, Pa3BUTHEM, IPOCTPAHCTBOM, BPEMEHEM H JIp.) ObUIO IIPH3HAHO OTPAKEHHE, 3aKIOYAIONIeecs B CIOCOOHOCTH aIeKBATHO 0TOOPaXaTh OJTHUM PEATHHBIM 00BEKTOM
Jpyrie peanbHble 0OBEKTHI, a caM (JaKT OTPaKEHHs COCTOAHMIT OIHOrO 0GBEKTA B COCTOSHHAX APYrOro (WM IPOCTO OJHOIO OOBEKTA B APYTOM) H O3HA4aeT NPHUCYICTBHE B HeM MH(OPMALHH 00
OTpaKaeMoOM 0OBEKTE.

Tax, Kycok KamenHO20 yens Hecem 6 cebe «ompasiceHuey coo I, npous X 6 OaneKue 6p m. e. ceoticmeom unghopmamuenocmu. Jlenosoe nucoMo ¢ npeonodceHusMu
compy 'Mea U NOCMONBKY-NOCKOIbKY OMPAdicaen cepbes op p yupesxcoenus unu sedomcmea. Komanoa npucnmynumo k KOHKpemuolm Oeticmeusm (3anycky
< 2pysa, np MBY GbIYUCTEHIL U M. N.) COOEPHCUM UHGPDOP o mu co MEyIoOwUX CyiHco u ¢ mu IPUHUMAEMBIX UIA208.

MHq)OpMﬂHHﬂ HC ABJIACTCA HU MaTepueﬁ, HH ')Hepl‘ﬂeﬁ. B oTanume oT HUX OHA MOXKET BO3HHMKATh M Mc4e3ath. B YKa3aHHBIX ITpUMEpax I/IHCpOpMaL“/Iﬂ B KYCK€ KaMCHHOTO YTJIs WJIH JIEJIOBOTO
TIHCBhMA MOXKET UCYC3HYTH, CCIIH HCYC3HET €€ HOCHUTEIIb, HAITPUMEDP CTOPHT.

OcobeHHocTs HHYOPMALIH 3aK/II0YACTCS B TOM, UTO HPOSBIAETCS OHA TONLKO MPH B3aHMOJEHCTBHM 0OBEKTOB, IpHUeM 0OMeH HH(pOpMalueil MOXKET COBEpIIATLCA HE BOOOIIE MEKILY
TOOBIMU 0OBEKTAMH, @ TOJIBKO MEXKLy TEMH H3 HUX, KOTOPBIE IPEJICTABIAIOT CO0O0If OpraHM30BaHHYIO CTPYKTYPY (CHCTEMY).

Tax, undgoy K 6 KycKe Ka. 20 y2ns np b npu 6 icmeu ¢ M, ap nonyuas uHgoj 0 ceeme, OHeM paACKpviéaem c60u

JIenecmK, a HOYbiO 3aKPbIBAent Ux.
Tlonstre «uH(OpMaLHs» 0OBIYHO PEANOIIAraeT HaIHYNE ABYX 0OBEKTOB — «HCTOYHHKA» HHYOPMALMH U «IIPUEMHHKay (OTpebuTens, aapecara) HHGOpMaLMK

MHC]’)O]’)MEHH;{ nepeacTcs OT HCTOYHMKA K TIPHEMHHKY B MaTCpHMbHO-T)HCp]‘e’FM‘lECKOﬁ (pOpMC B BHJIC CHUTHAJIOB (HanpuMep, ONICKTPUYCCKHX, CBCTOBBIX, 3BYKOBBIX H T. }1.),
PacpoCTPaHAIOIIHNXCA B DTIPCHEJTCHHOﬁ cpene.
Cuenan, (0T J1aT. SIgNUM — 3HAK) — (H3HIECKHiT

p y hop 0 COOBLITHH HJTH COCTOSTHHH 00beKTa HA0TI0/1IeH .
Hrgh K ATpHoyT MHpa, i co0oii ero o0beKT B BHJIE y TH CHTHAJIOB H iicst ipu JiCTBHM ¢
d BBUIEJISITH, per Th 3TH CHTHAIbI H3 OKP) 0 MHP2 H 110 TOMY WIH HHOMY KPHTEPHIO HX HJIEHT
U3 >10T0 OMpeneneHus cuemyer, uTo:
[] nHbopMaLKs 00bEKTHBHA, TAaK KaK 3TO CBOMCTBO MATEPHH — OTPAKEHHE;
L} l/llld)()pMﬂLll/Dl TIPOSIBJISICTCS B BU/I€ CUT'HAJIOB U JIMILIb IPU B'BaMMOACﬁC’l‘BMH 061>em'03;
L] OJIHA U Ta XKC PIHCI)OpMaL“/Iﬂ PAa3IMYHBIMH TTOJTYHATEIIAMH MOKET 6HTB HHTCPNPETHPOBAHA MO-Pa3sHOMY, B 3aBUCUMOCTH OT ((HaCTpOﬁKI/I» «TIPUEMHHKA».

[/[HCPO})MaHHH HMECT OTIPE/ICIICHHBIC beHKl[HI/I W STalnbl Oﬁpa[!.lCHVlﬂ B OGLI.ICCTBC. OCHOBHBIMH M3 HUX SIBJISFOTCS:
®  N03HaBaTeJbHAas, Le]b KOTOPOil — Ioiy4eHrne HoBoi HHpopMaLmu. DYHKIMS peain3yercss B OCHOBHOM 4epe3 TaKue dTalibl NoOparieHus HHPopMALHH, Kak:
— ee cuHTe3 (IIPOU3BOJICTBO),
— TPE/ICTABIICHHE,
— XpaHeHue (mepesiaua BO BpEeMEeHH),
— BocrpusTue (norpedienue);
®  KOMMYHHKATHBHAS — byHKums oOLIeHHs ToJIeH, peanuzyemas
4epe3 TaKue Tanbl oOpalieHns HHOPMAIHH, Kak:
— nepenaya (B MPOCTPAHCTBE),
— pacrnpeiesieHue;
m  ynpaBiieHuYecKasl, Lie/ib KOTOpoil — (HopMHUpPOBaHHE 1eecO00pa3sHOro MOBEICHHs YIPABIISEMOi CHCTeMBI, Nolyyatomieil nHpopmarmio. Ota QyHKIHs HHYOPMALKH HEPa3PbIBHO
CBsI3aHa C MO3HABATENLHON N KOMMYHHKATHBHO# M Pean3yeTcs uepe3 Bce OCHOBHBIC HTAITbI 00paIieHus, BKIoYas 06paboTKy.

1.2. MupopManmoHHbIE TPOLECCH H CHCTEMbI
B 061'.[CM ciayqae poiie uHQ)opMaumI MOXKET OrpaHHYMBATHCA SMOIHOHATBHBIM BOSﬂCﬁCTBVICM Ha 4Y€JI0BCKA, OJTHAKO Hanbosee 4acTo OHa HUCTIONB3YETCA JUIS Bb]paﬁOTK" YIPaBJIAOIIHX

BOBHCﬁCTBHﬁ B a@BTOMAaTHYCCKHUX (LWICTO TCXHH‘ICCKI/IX) M aBTOMaTH3HPOBAHHBIX (L[CHOBCKO-MGLUI/IHHHX) cucrTemax [8] B "O}Z[D6HLIX CHUCTEMax MOJHO BBIJICJIUTH OT/AC/IIBHBIC STallbl (11)335])
obpatuenust HHGOPMALMK, KA Ibli U3 KOTOPBIX XapaKTepPU3yeTcst ONpPeeIeHHbIMU JIeHCTBUAMU.

I 0CTD 1eHCTBHId, ¢ nudoy T ungoy M npoyeccom.
Cucrembl, i 1€ 0] 1, HA3BIBAIOT Urghop mu mu.

OcHoBHbIMH STanamu ((azamu) oOpaiieHns HHPOPMALMK B CHCTEMaX ABJISIOTCA:
cbop (BocnpusiTie) MHGOpMALHH;

noaroroska (npeobpasosanue) nHGopMannu;

niepe/iaya HH(OpMaIIH;

obpaboTka (mpeobpasoBanme) HHOpMAIHH;

XpaHeHue HHGOpMaLUU;

oTobpaskeHue (Bocrpouspeienne) HHopMaLHH.
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Puc. 1.1. Dranbi oOpamenus nHGpopMaIMU B HHYOKOMMYHHKAIIHOHHBIX CHCTEMaX

Ha smane socnpusimus vebopMaIim oOCyIeCTRISETCs HEeleHANPaBIeHHOE N3BICUCHHE U aHATH3 HHOPMALHHN 0 KakoM-H60 00bekTe (mporecce), B pe3ysbTare 4ero Gopmupyercs 06pas
06’55KT€1, TIPOBOJATCA €r0 OMO3HAHUE U OLICHKA.

Ha omane nodzomosxu nu(popManmu 0CyIECTBISETCS ee [epBHYHOE IpeoOpasoBanue. B pesyibraTe BOCHPHSATHS H IOATOTOBKH IOJIY4aeTcsl CUrHAI B GopMe, yIOOHOI Ul nepenadn,
XpaHEHHs WK 00paboTKH.

Ha omane nepedauu mahOpMAaIs MEpechlTacTCs H3 OTHOTO MECTA B APYTOE.

Ha smanax 06[)(160”1’(14 VHd)Opﬂiauuu BBISABIIAKOTCA €€ 061"”6 ¥ CYHICCTBCHHBIC B3aMMO3aBHCHUMOCTH, TIPEACTABIIAOIINE HHTEPEC I CHCTEMBI.

B obuiem ciyyae oz obpabomrkoti unghopmayuu IoHAMAETCs oboe ee npeobpazoBaHye, IIPOBOIMMOE 110 3aKOHAM JIOTHKH, MaTEMATHKH, a TaKke Hedo PMaJIbHBIM MPaBUIAM.

Ha smane xpanenus nabpopManMIo 3aIKCHIBAIOT B 3alIOMHHAIOIIEE YCTPOIMCTBO JUIS TOCIEIYIOMEro HCIIONb30BAHHA.

3man 0”106[]“%@"{115 uH(onpMauuu JIOJDKCH TNIPEAMICCTBOBATE dTAnaM, CBA3AaHHBIM C y4aCTHEM YCIIOBCKA. ]_lCJ'lB ATOTO 3Tana — MPEAOCTABUTH YCIIOBCKY HYKHYIO EMY "HCl)OpMaLU/"O C
TIOMOUIBIO yCTpOﬁCTB, CHOCOGHBIX BO3HEﬁCTBOBﬂTB Ha €ro opraHbl 1yBCTB.

BOJIbLIMHCTBO aBTOMATH3HPOBAHHBIX HH(POPMALHOHHBIX CHCTEM ABIIAIOTCS JIOKANbHBIMU CHCTeMaMH H (YHKIHOHHPYIOT Ha yPOBHE HPEMIPHATHH U ydpekieHuil. B HacTosmee Bpems
NPOHCXOUT HHTCHCHBHBII IPOLIECC HHTErPALINI TAKUX CHCTEM B KOPLIOPATUBHBIE CHCTEMBI H Jlallee — B PErHOHAIBHBIC I [I00AIbHBIE CHCTEMBL.

lepaBneHne u an)opMauux CITy’KaT OCHOBHBIMH TIOHATHAMH KMGCPHCTHKPK — HayKn [ 06L‘.U/IX TIpUHLMIIAX YNPaABJICHHUSA B Pa3IMYHBIX CHCTEMaxX: TEXHHUYCCKHX, 6H0JTOFHLICCKHX,
COIHATBHBIX U JIp.
Yy — b Opranm: X CHCTeM pasJ il mpup ( KHX, OHOJIOTHYECKHX WM 2 ), Hamp Ha Hx ¥ " y
BHyIpﬂnlenpucyuqu CTPYKTYPBbI.
p — HayKa, H3y € eIMHBIX ii cBSI3b M (can JIeHHE) B OpI cHcTeMax /ool pisHyeckoii IpHpoabI.

1.3. UupopmMannonHbIe pecypesl U TEXHOJIOTHH

OcoGEeHHOCTBEO COBPEMCHHOI'O JTana pasBHTHA 06L‘.lCCTBa ABJIACTCA MEPEX0A OT MHIAYCTPHAIBHOTO OﬁmECTBa K HHq)OpMal[“OHHOMy. l'lpouecc, OGECHG‘IHBBIOL!II/HZ 9TOT MNEPEXO0n,
Ha3bIBAIOT HH(OPMATH3AIMCH.

Hupopmamusayus obuiecmea — OPraHM30BAHHBIN COLHMAIBLHO-)KOHOMHYECKHH M HAYYHO-TEXHHYECKHH NpOLECC CO3IAHHS ONTHMAIBLHBIX YCJIOBHii ISl yI0BJIETBOPEHHS
HH(OPMANMOHHBIX MOTPEGHOCTEN 1 PeaJH3AIHH NPAB IPAKAAH.

Hewus6exuocTs HHCI)OPMHTI/BEL]I/IH 06ycnosner—xa PE3KHM BO3PACTAHUEM POJIH M 3HAYCHHUS uchopMaunn,

Hudpopmayuonnsie pecypcot — oTieibHbIe JOKYMEHTHI H 0TAeTbHbIC MACCHBBI JOKYMEHTOB, IOKYMEHThI H MACCHBBI JOKYMEHTOB B HH(OPMAIHOHHBIX cHCTeMax (6nbmoTeKax,
apxuBax, q;onuax, HaHKaX JIaHHBIX, IPYrUX HHPOPMAIHOHHBIX CHCTEMAX).

Hug Qpop — OpraHHu ynops, COBOKYITHOCTh JIOKYMEHTOB, HH(‘)OpMﬁuHOHHle Texnonoruﬁ, B TOM 4HCJ]Ie C HCIOJb30BAHHEM CPEACTB
BBIMHCIHTEILHOI TEXHHKH H CBSI3H, PeATH3YIOIHX HH(OY HEIE TP 1

OCHOBHOI1 0COOEHHOCTBIO HHq)OpMaLIHOHHLIX PECYPCOB ABJIACTCA TO, YTO B OTIIMYMEC OT JIPYTUX BH/IOB PECYPCOB (MaTCpHaJ'ILHLIX, TIPUPOJIHBIX 1 }Z(p) OHH TIPAKTHYCCKH HCHCUCPITACMBI; TIO
Mepe pasBuTHs 00LecTBa 1 po(:la noTpedienns HHGOPMALMH HX 3aI1achl He YOBIBAIOT, @ PACTYT.

Oma ¢ b X pecypcoe Xopoulo uniiocmpupyemcs ciedylomum evickasvieanuem: «Eciu'y sac ecmv no s010Kky u bl obmensemecs umu, y éac onamv 6yoem no
AONOKY, HO eclu y 6ac ecmo no uoee u bl OOMeHACMeCh UMU, MO Y KANCO020 ux 6yoem no o0eey. bonee mozo, 6 npoyecce npumereHus UHGHOPMAYUOHHbLE PeCYPCb NOCMOAHHO PA3BUBAIONCA U
coeep MEYIOMCs, om u ceou napamempei.

Bbinensior naccHBHy0 U akTHBHYIO (GopMbl HHPOPMALMOHHBIX pecypcoB. K naccushotl ¢popme OTHOCATCS KHUTH, KypPHAJIBHBIE CTAThH, NATEHTHI, OAHKH JAHHBIX M T. I [TpuMepamu
AKMUBHBIX (YOPM CITYHKAT: MOJIEIIb, AITOPUTM, IPOEKT, IPOrpaMMa H T. 1.

ba30Boii TeXHHYECKO# COCTABIIAIONICH TIPOIIecca HH(OPMATH3AIMK 00IIECTBA ABIACTCSA KOMITBIOTEPH3AIIHS.

Toxt komnbromepu3sayueri TOHUMACTCS PA3BUTHE U BHEPCHUE TEXHUYECKOH 6a3bl — KOMITBIOTEPOB, 00ECTICUHBAIONIMX ONIEPATHBHOE MOJYUEHHE PE3yIbTaToB TepepaboTKi HHHOpMAIHH 1
ee HaKoILIeHHe.

B undopMaMOHHOil TEXHOIOTH) B KauecTBE HCXOJHOIO MaTepHaia BhICTyraeT mHbopManus. B kauecTBe KOHEUHOro MPOJYKTa — TaKxkKe HHPOPMALMS, HO JTO KAYECTBEHHO HOBas
MH(OPMAIHS O COCTOSHIM 0OBEKTA, MPOIECCA HITN SBICHAS

B nponecce nHpopmaTH3amuu 00mECTBa TPOUCXOUT MPOHHKHOBEHHE MH(OPMAIMOHHBIX TEXHOJIOTHH BO BCe Cephl KU3HENCATETBHOCTH OOIIECTBA, B TOM YMCIIC M CBA3AHHBIC C
HPUHSTHEM OTBETCTBEHHBIX PEIEHHI.

Bo-nepsvix, ebruuciumenshas mexHuka ece 6onee WupoKo 6HeOPAemcst 6 CUCIEeMbL YNp KUMU NPOYECCamil, 8b1X00 )PLIX 30 P 1peoensl eposum

He MOIbKO KPYNHBIMU a8ap HO U Kpyni MU K poghamu (cucmemvl yny 600PYIICEHUEM, AMOMHBIMU P ); um. n,). O i OCOBEHHOCHISIO MAKIX ClicmeM

1P ABNACMCI ocyl CIOICHBIX BUO08 OOPAGOMKU GOTLUIUX 0TLEMO8 UHGOPMaYUL 6 Kpailie 02PaHUdeHHble CPOKU. B cuny smozo crnosicnocmv cucmem HeyKIOHHO

pacmem, a capanmupoeams omcymcmeue ouubokK 6 npocpammHom 066()’16"!6’]4”” ucquciiemom oec X KOMaHd npakmuyecKu Heeo3MOMNCHO. TTomumo 3moeo,

BO3MOJICHBI COOU WU OTNKA3BL ipamypbt, u Ousepc 1e Oelicmeus NepCoHand, 3apajceHue a71eKmp MU eupycamis u m. n. Hempyc)ﬂu npedLmaaumb cebe
803MOVICHbIE NOCTCOCMBUS. MAKUX COOLIMUIL 6 cucmawe 60enH020 HazHauenus. MHbIMU CI06aMU, 8 COBPEMEHHBIX YCIOBUAX HAOO 3AUUAMb KAK CUCTEMbL 00p hoj om

gHewHetl cpedbt, MaK u cpedy om 6030eticmeus uHGopmayuu, Haxoosyelics ¢ cucmemax oopadomku. JJordicna 6vimos obecnedena ne moibko 6e30nacHochb UHPO} 1, X i u

obpabamvieaemoll 6 cucmemax, Ho MaKdice U UHGOPMayuonHas 6Ge3onacHocme OKpydicarouell cpedbl, M. e. NPeOynPedcOeHUe He2AMUBHO20 B030€lCIEUs. HA OKPYICAIOUYI0 cpedy, KOmopoe

MOdicem umenb Mecmo 6 pes) 1pedy p X (0 X WU 3710) 7 X) 611006 00p u
Bo-emopeix, maccosoe uc BbIUUC TbHOU MEXHUKU 8 PASIUYHbIX chepax O M Pe3Ko ) n 803MC MU HAPYUEHUA 2PAICOAHCKUX
npas u ceo600 4enosexka, NOCKOIbKY 6 YCIOBUAX NOBCEMECIHO20 P HOBbIX UHpOP X mexi i pacuiup 5 BO3MOMNCHOCIU 6€0eHUs 00Cbe HA JI00ell, NOOCIYUUBAHUS
h X pa: . HeCaHK p UMeHUst 3. 1p 1 nOumel, poaUp 8K11A008, ocyujec PHOUL CNEHCKIU U M. N.



PA3JIEJI 2:
HH®OPMALIMOHHBIE PECYPCbBI U TEXHOJIOI'MHA

2.1. YpoBuu npo6.em nepeaaun unpopmManuu

Tlpu peanusauun HHGOPMALHOHHBIX IPOLECCOB BCEr A MPOMCXOAUT NIEPEHOC HH(POPMALIMK B IPOCTPAHCTBE H BPEMEHH OT HCTOYHHKA an)upma.uuu K IIPUEMHHKY (TIOJTyHaTeIio).

IIpu smom onst nepedauu um/mpuauuu UCRONL3YIOM PA3IUYHbIE 3HAKU UL CUMBOTbI, HANPUMED eCmec U UCKYCC (Por ) A3bIKA, NO360 Jue sbipazumo ee
8 poti hopme, a3 c

C dopma b B BHI Y 3HAKOB 3yemast V11 Iep

CoolliieHne Kak COBOKYITHOCTb 3HAKOB C TOYKH 3PEHHSI CEMUOTHKH (OT Tped. SeMeion — 3HaK, MPU3HAK) — HayKH, 3aHUMAIOLLEHCS MCCIIEJOBAHMEM CBOMCTB 3HAKOB M 3HAKOBBIX CHCTEM,
MOJKET H3y4aThCsl Ha TPEX ypoBHsX [8];

n CUHMAKCUYeCKom, TJIE€ pacCMaTpUBarOTCsAd BHYTPEHHHE CBOWCTBa COO6H1€HPli/i, T. €. OTHOIIEHHUs MEKIY 3HaKaMH, OTPaKalUIUE CTPYKTYPY JIAaHHOI1 3HAKOBOM CHCTEMBIL.
Bremninue cBoiicTBa H3Yy4aroT Ha CEMAaHTHYECKOM U IParMaTi4eCKOM YPOBHSAX]

[ ] cemMaHmuyeckom, TIAE aHATM3UPYIOTCS OTHOLICHMS MEXKAY 3HAKaMH M 0003HAYaeMBIMH MMH IpEAMETaMH, JICHCTBHAMH, KaueCTBAMH, T. €. CMBICIOBOE COJACpPKaHHE
COOOIIEHHS], €r0 OTHOIIEHHE K HCTOUHHKY HH(pOpMALHH;

n npazmamuyeckom, TI€ pacCMaTpUBAIOTCS OTHOLUICHHUS MEKIY coobeHneM roJrydarenem, T, €. HOTpe6l/ITCHLCKO€ CcoJiepKaHue COO6].UBHPU{, €ro OTHOLICHHE K
TIOJIy4JaTesnto.

HpoﬁneMu CHHTAKCHYECKOro ypOBHﬁ KacarTcCs CO31aHus TCOPETUUCCKUX OCHOB MOCTPOCHUA l/lHEIJOpMal.[l/lOHHHX CHUCTEM, OCHOBHBIC IMOKa3aTeIn ¢yHKLlHOHI/lpOBaHI/lﬂ KOTOPBIX ObLH ObI
OnM3KN K TIPECTbHO BO3MOJKHBIM, & TAKKC COBCPIICHCTBOBAHMA CYIICCTBYIOUIMX CHCTEM C LECJIbIO MOBBIICHUA BEIJEIJCKTHBHUCTH HUX HCIIOJIb30BaAHUA. 3T0 YUCTO TEXHUYCCKUE ﬂp06J'ICMl:l
COBEpIICHCTBOBAHHA METOJIOB TePe/Iaun COOOIICH I 1 HX MaTepHaTbHBIX HOCHTeNeH — curHaiio. Ha 5ToM ypoBHe HH(OPMAIIHIO, pacCCMAaTPHBAEMYIO TOJIBKO C CHHTAKCHYECKHX MO3HIHIA, 0OBIYHO
Ha3bIBAIOT JAHHBIMH, TaK KaK CMBICIIOBAsl CTOPOHA IIPH STOM HE MMEET 3HAUCHHS.

COBpeMCHHﬂZ Teopusa MHE])OPMEL“/IH HCCIEAYET B OCHOBHOM l'lp(J6J'leMl:] MMCHHO 3TOr0 YpOBHA.

TIpoGneMbl ceMaHTHYECKOr0 YPOBHSI CBsi3aHbI ¢ (hopManu3anmeil M y4yeToM CMbICIa NepefaBaeMoi MH(OpPMALMU, ONPEENeHHs CTENEHH COOTBETCTBHS 0OOD:
obbexTa.

TIpobnembl 5mo20 yposHs 4pe3sbivaiinO CIONCHbL, MAK KAK CMbICI080e codepicanue utg J aBUCUM 0N NOILY , uem om ¢ U o0 npeoc
Ha Kakom-1ubo s3viKe.

Ha nparMaTH4eCcKoM yposne HHTCPECYIOT MOCJICACTBUA OT IMOTYYCHHS H MCIOJIb30BAHUSA ,ElaHHOﬁ l/IH¢0pMaLlHH nOTpEﬁMTE]’ICM. HpO6ﬂ€Mbl OTOrO YPOBHA CBA3aHBI C ONPCACICHUEM
LEHHOCTH H TOJIE3HOCTH HCIIONIb30BaHMsA HH(YOPMAIIMH TIPH BBIPAOOTKE MOTPeOUTEIIeM PElIeH s JUIA JOCTHKEHNS CBOCH IIENH.

OCHOBHASA CLOAHCHOCHTL 30€Ch COCMOUN 6 MOM, YMO YeHHOCMb, NOIe3HOCMb UHPOPMAYUL MOdCem Obimb COBEPUEHHO PASAUYHON Ol PASIUYHBIX NOJyYamenel u, Kpome noz2o, oHa
3asucum om pm)a (l)(le(]}')(]G, makux, Hanpumep, KaxK c60e6pemeHHocms ee DOCMasKu U UCNOAb308AHUS.

00OBbeKTa M caMoro

2.2. Mepsl uH(pOpManHH
J1151 KaX/I0TO U3 PACCMOTPEHHBIX BBIIIE YPOBHEH CYIIECTBYIOT CBOM MOJXOJIbI K M3MEPEHUIO KOIMHECTBA MH(DOPMAIMH U CBOM Mepbl HHYOPMALHH.

2.2.1. Mepbl HHGOPMALMH CHHTAKCHYECKOT0 YPOBHS
KonmuecrBenHas oLeHKa MH(OPMAIHK 3TOrO YPOBHS He CBf3aHA C COJEPXKATENbHON CTOPOHON HMH(OPMAIMHK, a OmepHpyeT ¢ obe3nuueHHOH HH(pOpMalHeil, He BhIpaKarouIei
CMBICJIOBOTO OTHOILICHHS K 0OBEKTY.

B cea3zu ¢ smum 0annas mepa oaem 603 0CMb OYeHKU UHGO} X 6 MAKUX PA3HLIX NO C0€ll NPUPOOe 0OBEKMAX, KAK CUCTEMbL CEA3U, BbIYUCTUMENbHbIE MAUIUHDL,
cucmemt yny 2’ c JICUB020 OpeAHUZMA U M. N.

Jlnst u3meperus MEGOPMALMU BBOIATCA IBa NIapameTpa: 00beM HHpopManuH (1aHHbIX) — V (00beMHBII M0IX0]1) M KOJIHYecTBO HHMOpMALHH — / (SHTPONHITHBII MOJX0).

Obvem ungop V ( i n00x00). Tlpu peanusauny HHGOPMALMOHHBIX MPOLECCOB HHMOPMALHS TEPeaeTcs B BHIE COOOUICHHUS, IPEICTABIAIONIEro co0oil COBOKYITHOCTh

CHUMBOJIOB KaKO]‘O-J’WIﬁO aﬂd)anm‘a. l_lpl/l 3TOM Ka)l(}:[lzlﬁ HOBBIIl CHMBOJI B COOﬁmCHH" YBCIUYHUBACT KOJTUYCCTBO "HQ)OPMHHHH.

B 1BOMYHOM CHCTEMe CUMCIICHHS OJMH Pa3psil HMEET BEC, PABHBIN 2, U COOTBETCTBEHHO SAMHMLEH M3Meperus nHdopmauun Oyxer — 6ut (bit— binary digit — nBowuHsiii paspsin). B stom
clTydae cooOIeHne B BUzE N-pa3psHOTO YKCiIa UMeeT 00beM JaHHBIX V=1 6HT Hanpumep, BocsMupaspsinublit 1Bon4Hbli kox 11001011 mmeer 06beM HaHHBIX V 8 6uT.

B coep i BbIYUC) il mexuuKe Hapaoy ¢ 7] il usMep OanHbIX «OUM» WUPOKO UCNONLIVEMCS VKD, i «baiimy, pasnas 8 6um.
Ilpu pabome c Gomvwumu obvemamu unopmayuu 015 nNOOCHeMa ee KOAUHecmed npumension bonee Kpynuble eOUHUYb! UBMEPeHUs, makue KaKk Kunobaim (Kéaum), Mmeeabaiim (Mbaiim),

im (I'6aiim), mep um (Téaiim):

1 K6aiit = 1024 Gaitr = 2'° Gaiir;

1 Maiit = 1024 K6aiit = 2%° Gaiir = 1 048 576 Gaiir;

1 TGaiit = 1024 M6aiit = 2% Gaiir = 1 073 741 824 Gaiir;

1 T6aiir = 1024 ['Gaiir = 2%° 6aiir = 1 099 511 627 776 Gaiir.

DHTponuitHbli moxxon. B Teopun uHbOPMAME M KOAMPOBAHHs NPHHAT SHTPONMIHBIA TOIXO0A K H3MEPEHHIO HMH(OPMAIMH. DTOT IOIXOJ OCHOBAH HA TOM, YTO (aKT MONydeHHs
MH(OPMAIMHN BCET/Ia CBA3aH C YMEHbIICHHEM Pa3sHOOOpasys HIIM HEONPEeIeIeHHOCTH (SHTPOIHH) CHCTeMbI. ICX0/Id U3 3TOro KOJNMYECTBO HHOPMALHMH B COOOLICHNN OIpPEeNseTcs Kak Mepa
YMCHBIICHHUS HCOTIPEACICHHOCTH COCTOAHUSA }JaHHOﬁ CHCTEMBI MOCIIC TTOTYICHHA COOﬁmCHHﬂ.

Takum 06pa3oM, Tipu 3HTp0|'[H17lHOM noaxoae nmoga HHCl)OpMaLl"EI‘/'l TIOHUMACTCA KOJIMYCCTBCHHAsA BCIIMYMHA HC’“IEQZH}'BHJE!‘/‘I B X011¢ KaKOI'O-J'I"ﬁO pouecca (HC]'H:ITﬂHHSI, M3MCPCHHUA U T. }Zl,)
HEOIPe/IeIeHHOCTH.

1= Hapr —Haps, @®
“ H . — anpHOPHast SHTPOIHS O COCTOSIHHH HCCIIEyeMOii CHCTEMBI HITH IPOIiecca.
Haps— amoctepropHast SHTPOTIHSL.
Anocmepuopu (0t nat. a posteriori — u3 nocieyIoNero) — IPOMCXOIALIEE U3 ONbITA (MCIIBITAHNS, H3MEPEHHs).
Anpuopu — (ot 11at. a priori — u3 Ipe/IeCcTBYIOMEro) — MOHATHE, XapaKTepH3yIoliee 3HAHUE, HPE/IIECTBYIONIEe ONBITY (HCIBITAHHIO), i HE3aBHCHMOE OT HEero.

2.2.2. Mepsbl HHGOPMALMH CEMAHTHYECKOT0 YPOBHS
Jlist U3MepeHnst CMBICIIOBOTO COJEpKaHusi MH(OPMALMK, T. €. ee KOJIMYEeCTBA HAa CEMAHTHYECKOM YpOBHE, HanboJibllee PaclpoCTpaHeHHe MOJydwsia Te3aypycHas Mepa, KOTopas
CBSI3BIBACT CEMAHTHYECKHE CBOICTBA l/lll(b()pMaLlldld €O CIIOCOOHOCTHIO M0JIb30BATEIIsS MPUHUMATD NOCTYIIUBILIEE 0006Lueune
KOJTM'“ICCTBO HHCl)OpMaHVWI CO}JCp)KaLlICCCSI B HEKOTOpOM COOﬁIl(CHPWI MOJKHO OLICHHUTB CTCNCHBIO W3MCHCHHSA HHMBH/IYaJIbHOTO TE3aypyca Mo BO3}Z[CI/ICTBHCM JIaHHOTO COO6H.(CHI/Iﬂ
Tesaypye— 0 0 J; . c
B 3aBHCHMOCTH OT COOTHOIIEHHI MEX/Iy CMBICIOBBIM COZepKaHineM HHbOpPMalMK S M Te3aypycoM II0JIb30BaTelsi SP M3MEHseTCs KOJIMYECTBO CeMaHTH4ecKol uudopmarnu Ic,
BOCIIPHHMMAEMOMN IOJIb30BATENIEM U BKIIOYaeMOH MM B JalbHeHIIeM B CBOIl Te3aypyc. XapakTep Takoil 3aBUCHMOCTH HOKa3aH Ha puc. 2.1. PaccMoTpuM [Ba IpeleibHbIX Cilydas, Koraa
KOJIMYECTBO CeMaHTH4ecKoi nHdopmarn /¢ paBHo 0:
[ ] mpu Sp = 0 MoJIb30BaTENh HE BOCHPHHUMAET (HE MOHUMAET) MOCTYMAIOILYI0 HHYOPMALIHIO;
[ ] pu Sp —> 00 110111;303&1‘6{1, «BCE 3HAETY, U TOCTYMAOIIast HHPOPMALUs eMy He HYXKHa.

I

S’ opt SP »
Puc. 2.1. 3aBUCHMOCTD KOJIMYECTBA CEMAHTHYECKOH HHMOPMALIMH, BOCIIPMHIMAEMOii oTpeburernem, ot ero tesaypyca Ic = f(Sp)
MakcHManbHOE KOJTHIECTBO CeMaHTHYECKOil HHOPMAIH MOTpeOHTENb IPHOOPETACT MPH COrNACOBAHMH €¢ CMBICIIOBOTO COJEpPXKaHus S co cBOMM Tesaypycom Sp (Sp = Sp opt), korma
ToCTymMaromas HH$OPMAIWs MOHSTHA MOJIB30BATEIIO H HECET My PaHee HeH3BECTHBIE (OTCYTCTBYIONIHE B €TI0 Te3aypyce) CBEICHHS.
Ell,fe 00UH NOOX00 K CeMAHMUYECKUM OYeHKam uH(onpMauuu, pa}eueaeumll 6 pamkax HQVKOKE()EHMH, 3aknoyaemces 6 mom, 4mo 6 Kayecmee OCHOBHO2CO noKaszamens cemManmu4eckot
YeHHoCmuU UHGOpMayuY, coO0epIHCawelics 8 AHATUZUPYEMOM OOK) (coo ny ), 5 KOIUYeCmB0 CCbLIOK Ha He20 6 Opyeux ookymenmax. Konxpemmvie
nokasamenu gop 51 HA OCHOGE 1ecKotl 06p U KOIUYECMBA CCHLIOK 6 PAZNIUMHBIX abzoopkax

‘P

2.2.3. Mepbi HH(pOPMAIMH NPAarMaTHYECKOr0 YPOBHS

Ota Mepa ompesesseT Moye3HOCTs HHbopMaLMH (LIEHHOCTD) IS JOCTIXKEHHS 110J1b30BaTeNIeM IOCTaBICHHOI e, OHa TakKe BEJIMYNHA OTHOCUTENbHAS, 00YCIOBICHHAsE 0COOCHHOCTAMU
MCTIOJTb30BAHMSA 3TOH MH(MOPMAIIMH B TOH MM HHOMH CHCTEME.

O}]HMM U3 MEPBBIX OTCYCCTBCHHBIX YYCHBIX K 3TOi HpOGHCMC OﬁpaTl/IﬂCS{ AA. XapKCB"‘I, KOTOpLIﬁ TIPE/UIOKHUII TIPUHATE 32 MEPY HICHHOCTH MHq)OpMaI[VIH KOJIHYCCTBO "Hq}OpMal(HI/I,
Heoﬁxoanmoe JUTSA JOCTHKCHUS MOCTABJICHHOM LEJH, T. €. PACCUUTHIBATH IIPUPALICHUE BEPOATHOCTH JOCTHUKCHUS LIETH.

2.3. KauecrBo undopmauun
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D deKTHBHOCTH NPUMEHEHHS 1 Ka4yecTBO ()YHKIIMOHMPOBAHHS JIOOBIX CHCTEM BO MHOTOM OTIPE/IC/IsAETCS KaueCTBOM MH(OPMAIIMH, Ha OCHOBE KOTOPOl IPUHMMAKOTCS YIPaBIAIOLIHe
pelIeHHs.

Kauecmeo unghop Yy Th CBOHCTB HH(OP XapaKTepusy CcTerieHb ee 'BHSI TOT] IM (LIe/15IM, IICHHOCTSIM) TI0JTh30BaTeIeii (CpeIcTB ABTOMATH3AIMH, IIePCOHATIA
Hp.).
KauecTBo
HHb OpMaLAY
|| !
CoaepxaTensHocTe 3aWNEHHOCTh
{BHyTpEHHEE)} {sHewHee)
] ]
3HaYUMOCTL | | KyMYNATUBHOCTL
/\ /\ E] g
2 & 3
£ o o
= (=] I
] % a
g 2|3 : § 8
z 2 g
o] 5 = = o
X § b4 =) Q =
8 £ 2 o 8
ot F 3 ) =
g 3 % 3
S8 2 ¥
3
Puc.2.2 Cocrapasiomme KadecTa HHGOpMALn
Coxaep:kaTebHOCTb HH( — COBOKYITHOCTb CBEJICHHI1 O KOHKPETHOM 00BEKTe (CHCTEME) HIIH MPOLIECCe, COAEPKAIIAsACS B COOOLIEHHAX U BOCIIPHHMMAEMast TI0JTyqaTelieM.
CU()PHW )CMb UH l’ )2 Sl mAaKumu Laouun«auu Kak 3Havyumocms U KyMyJasamusHocms.
3H2‘-H/IMOCTI: unq)opmauun — CBOHCTBO HHC]')OPM(H.[H" COXpaHAThb LICHHOCTb JUISA TIOTPEGMTE.HS{ C TCYCHUECM BPCMCHH, T. €. HC MOJABECPTaThCsA «KMOPATbHOMY» CTAPCHHIO.
IToanoma MH([)O[),’LialﬂALt — CBOWCTBO CDL(CP)KQTCHLHOPI l/lebOpMauVH/I, XapaxkTepHu3yemMoe MCpOVl €€ JI0CTAaTOYHOCTH Ui PCHICHHA ONPCACICHHBIX 3aaa4. [TonHOTA (,l]OCTaTO‘lHOCTB)
MH(MOPMALIMH 03HAYAET, YTO OHA 0OECTICUNBACT IIPUHATHE IPABHIIBHOTO (ONITHMAJIBHOTO) PEIICHHS.
Hoenmuunocms — CBOMCTBO, 3aKIIOYAIONIEECs B COOTBETCTBHH COJEP/KATENbHOM HMH(OPMAIMHM COCTOSHHMIO oObekra. HapylieHHe HISHTHYHOCTH CBS3aHO C TEXHHYECKMM (IO

PAcCOrIacoBaHUIO MPH3HAKOB) CTApEHHEM HH(OPMAIIHH, IPH KOTOPOM ITPOMCXOAUT PACXOKACHHE PeabHBIX IPH3HAKOB 0OBEKTOB U TeX XK€ MPH3HAKOB, 0TOOpakeHHBIX B HHpopMarii. OObaHO
3aKOH CTapeHHs HHPOPMAIH IPEICTABIISIOT B BUE pHC. 2.4.

At|7 TIPO/JIOJIZKUTEIBHOCTBIO BPEMEHH, B TEUEHHE KOTOPOI0 OLlEHUBAaeMast HHd.)OpMﬂHH}I TIOJTHOCTBIO COXPAHSAET CBOKO UAEHTHYHOCTh,

Aty — IPOIODKUTENBHOCTBIO BPEMEHH, B TEUCHHE KOTOPOTO HACHTHYHOCTh HH(OPMAIINH MAaeT, HO He 6oJIee 4eM Ha OJIHY YCTBEPTh;

A t3 — NPOIOKHUTENBHOCTBIO BPEMEHH, B TEUCHHE KOTOPOTO HACHTHYHOCTh HH(OPMAIINH AT HAMOJIOBUHY;

— MPOJOJIKUTE/IbHOCTBIO BPEMEHH, B TEYHEHHUE KOTOPOTO HAEHTHYHOCTh PlHd.)OpMaHHH TaiaeT Ha TPH YETBEPTH.
i

1,0

0,25

Al

»
i ¢ [ t: f, t
Puc. 2.3. OOuiuii B 3aK0Ha cTapeHus HHOPMALH

KymyasiTuBHOCTH HH(OPMAIMH — CBOICTBO COAEPKATENbHOM HH(pOPMAIMH, 3aKITIOUCHHO B MaCCHBE HEOOIBIIIOT0 00BEMa, JIOCTATOUHO TOJTHO 0TOOPaXKaTh ICHCTBUTEILHOCTD.

3aoauy obec KyMm, MU UHPO) MOJICHO P 6e3 yuema u ¢ y4emom OnbUMa U KEAnug KOHKp 20 nompebumens uHQpoy npumensis
COOmeemcmeeHHo (llop/lfla,'lbHU')?IKXHM‘IE(?KMC’ u coy “UX Kue np K uucay 7{ P MEXHUYECKUX np OMHOCUMCSL, HANpUMep, azpesuposanue — NoayveHue CBOOHBIX
noka i pas; YposHs unu 6bLOOP OMOETLHLIX NOKA3AMENEU U3 MACCUBOS UCXOOHBIX OAHHBIX. Dmu u opyue gop Ha nocmp Modenell
muna «MHo20e 6 00HOM», K020a Oelic cmo op eMCs ¢ NOMOUYbIO MAN020 YUCA cume0106. Takue MoOeu Ha3bIBaomes 20, wo,woqu/-tbwu a coomeemcmeyroujee c60UCME0 —

puzmom ungpoy Dmo oy 0-IMeXHUUECKAs coc: KyM, ocmu ungoy

Tomomoppusm ungpopmayuu — CBOHCTBO coepare/bHOil MHPOPMALIMH, CBA3aHHOE C JOCTATOYHO TOJIHBIM OTOOPaKeHHEM JIEHCTBHTEILHOCTH, MPEICTABICHHOH HH(OPMALHOHHBIMH
MaccHBaMH 0OJIBIIOr0 00BEMA, € HOMOLLBIO MAJIOTO YHC/Ia MH(OPMALMOHHBIX €IMHHLL (CHMBOJIOB) Ha OCHOBE COOTBETCTBYIOLIMX MOJIEIEH arperupoBaHus.

Hugpoy obec P 1peo MOJICem OCYUeCmBIAMbCA C Y4emomM e20 Onbima, Keamuukayuu u Opyeux ceoicme, a maxdice ¢ yHemom peuaemoix um
3adau. Hupopmayus, cneyuansno omoop 0N KOHKD nomp 15, obnadaem onp M ceolicmeom — 7% moi0. DMO  COYUATILHO-NCUXOTOULECKAR
cocmasasowai ceolicmea KYMYAAMUSHOCMU.

3aIMIIEHHOCTh OTPAXKAET BHEILIHEE Ka4eCTBO MH(OPMALMH, ONPEJEIieMOe COBOKYIHOCTBIO CBOMCTB MH(pOPMALNH, 00SCICYNBAEMbBIX CHCTEMOII KOHTPOJISL M 3alIUTH HH(OpMaLUU
(K3M) B KOHKpETHO#H uH(bopMalmoHHou cucTeMe.

AU\I P Th pop — CBOWMCTBO MHCPOpMaIIVWI XapakTepu3yeMo€ CTCTICHBIO COOTBETCTBHSA (B npenenax SQHQHHOVI TOqHOCT") PpeanbHbBIX VIHq)OpMaH“OHHBIX CIAUHHUIL
(CHMBOJIOB, 3HAKOB, 3aIUCEH, COOOLICHHUH, HHYOPMALIMOHHBIX MACCUBOB U T. [I.) HX HCTHHHOMY 3HAYCHHIO.

Kondunenunanbuocrn mul)opmauuu — CBOICTBO MH(MOPMALMH, HO3BOJISIOIIEE COXPAHSTD NPEIOCTABICHHBIH eif cTaTyc.

Hocmynnocme ungoy X pU3yemcsl ¢ 0 paszp Oeticmauii 06veKNM06 UHPOPMAYUOHHOI cuCeMbl (ONEPamopos, 3a0at, Yempoicms, npozpamm, nOOCUCIeM u
0p.) U 3aKAI0UACMCS 8 603MONCHOCMU UCNONIb308AHUS UHGOPMAayUOHHbIX Maccueos (MM) no mpebosanuio 06vekmos cucmembi, X C meyloujue

Crpoimnocmo ungopmayuu Xapaxmepusyemcs Cmenenbio MAckuposku UH@GopMayuu u ompadcaem ee cnocobHoCmb np MOAMb PACKp cmvicna UM (cemanmuueckasn
CKpbIMHOCMb HA OCHOBE 00D MbLX 1peot pas i ungop ), onpeo cmpykmypot xpanumozo UM unu nocumens (cuenana-nepenocuuxa) nepedasaemo2o UM (cmpykmypras
CKpbIMHOCMb HA OCHOBE HEOOp MbIX 1npeodp i, UCHOIIb3 cneiy, (PAMYpPbL, PASIUYHBIX (POPM CUSHANIOE-NEPEHOCHUKOB, 8U008 MOOYIAWUU U OP.) U YCMAHOBNEHUWIO pakma
nepedauu UM no kananam cessu (3Hepeemuueckas ckpblm-HOCHb HA OCHOBE NP, p HbIX CUCHATIO8-NED cuukoe UM, opeanuszayuu KO20 MACKUpyoujezo 06MeHa
UM u op.).

Hmumocmoiikocms ungoy onpeoensemcs ci ) ee ocmu om enedpenus MM, (pyIOUUX (3apecucmpup ) MACCUGbL, U 3aKNI0YAEMCs 6
cnocobHoCmuU He QONYCMUMb HABS3 Oesunpoy U HAPYUEHUs HOPMAT '3 6aHUA UHGO] ucmembl.

Coxpaunocrs undopmanuu — cBoiictBo undopmanuu, He jomyckars paspymenns MM wu3-3a HecOBepUIEHCTBA HOCHTENEH, MEXaHMYECKHX HOBPEXKICHUH, HENPaBHILHOM

9KCIUTyaTall{y, U3HOCA M CTAPEHHS alapaTHbIX cpeacTB. OCHOBHBIMH N0KA3aTEIIMU COXPAHHOCTH SIBIISIIOTCS LEIOCTHOCTD U FOTOBHOCTb HH(OPMALIUH.
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Lenocmuocmy unghop xap. pU3yemcs ¢ ) a) mu (1 ‘mu) UM 6 ungpopmayuonnoii 6ase u ucxoouvix OOK) X (coobwenusix) u 51

1p
cnocobnocmuio K3U obecneuums, HACKOIbKO 2MO B03MOINICHO, (usuueckoe nanuvue ungdop X eounuy 6 ungopm i basze 6 M0G0 MOMeHm 8pemenu, m. e. He OOnYCmums
cayuainbix uckaxcenuil u paspywenus UM uz-3a degpekmos u cboee annapammuwix cpeocms, Oeticmeus «KOMHbIOMEPHbIX BUPYCO8», OWUOOK onep pa (npu 6600e uHg 8 unghop-
yio basy uni K neti), 8 NPOZPAMMHBIX CPEOCmeax ( x cucmemax, CYB]], kom X NPUKTAOHBIX NPOZPAMM U Op. ).
Tomosnocmb ungop xapax syemcsi ci ) P cnocoonocmu MM npu evinonnenui yeneguix u (QyHKYUOHATGHBIX 3a0ad CUCMEMbL U ONPeOesemcs. 603MOICHOCIbIO
K3H obec c60esp npeooc Heobxooumvlx Hepaspyutennvix M.
2.4. Buzbl 1 hopMbl npecTaBiieHnst HHG B HH ) BIX CHCTEMAX

Bce MHOroo6pasue oxpyskaromei Hac HHGOPMALMH MOXKHO KJIaCCH(DHUMPOBATH MO Pa3INYHBIM NpH3HaKaM. Tak, Mo NpH3HaKy «00JacTh BOSHUKHOBEHH» MH(OPMALIMIO, OTPAKAIOLIYIO
TPOLIECCEI, SIBICHUs HEOYLIEBICHHON NPUPOIBI, HA3BIBAIOT YIEMEHTAPHOM, MM MEXaHHYECKO#, MPOLIECCH! JKUBOTHOTO M PACTUTEILHOTO MUPa —OHOIOTHYECKO#, YeT0Beueckoro obmecTBa —
conuanbHoi. MHpopMaInIo, CO3/1aBaeMyI0 H HCIIOJIb3yeMYIO YeJIOBEKOM, 110 00IIIECTBEHHOMY Ha3HAYEHHIO MOXKHO Pa3OHTh Ha TPU BHJIA: JINYHAs, MAacCCOBAs M CIICLMAIbHAS.

HMHbopmanms MokKeT ObITh 00BEKTHBHOI M CyObeKTHBHOI. OOBbeKTHBHAS HHOPMAIIHMS OTPAkKaeT ABICHHS IIPUPOJIBI U HenoBedeckoro obmecrsa. CyObeKTHBHAS HHPOPMALHS CO3IaeTCs
JOIBMH M OTPAKAET MX B3I HA OOBEKTHBHBIC SBJICHHUSL.

Ilpu peammsanun MHOOPMALMOHHBIX MPOLECCOB nepenada HHpopMaruu (CoOOIIEHNs) OT HCTOUHMKA K MPUEMHUKY MOJKET OCYIIECTBIISTHCS C MOMOIIBIO KAKOr0-Inb0 MaTepuaibHOro
Hocurens (OymMard, MarHUTHOH JIGHTBI M T. T1.) WM H3MYECKOTO Tpoliecca (3BYKOBBIX HIIM 3IEKTPOMATHHTHBIX BOJIH).

B 3aBHCHMOCTH OT THITa HOCHTEIIS Pa3IHYaloT CIIeAyIONIHe BUbI HEpopManmu (puc. 2.4):

. JIOKYMEHTAIIbHYIO;
. AKYCTHYECKYIO (PEUEBYIO);
. TEIEKOMMYHHKAIIHOHHYIO.

HHDOpMauma
|
CoolieHne

]
] _1

MaTepviancHbIA Hocurens —
HOCHTENL duranueckwil npouece
" GBymara
*  MarHUTHas AGHTA ] ]
* [WCKeTAUT. M. 3eykopue || InekTpoMardnTHee || SnexTpuieckui
BONHL BOAHG TOK

HoxymerTanoHan Pevesas TenekoMMyHUKAUMOHHAA
HHpOpMauma WHDOPMAUKR HHPOPpMaUMa

Puc. 2.4. Knaccudukanus uHGOPMAIHH B 3aBUCHMOCTH OT THITA HOCHTEJIS

)Zlouymen‘ranbnan VlHd)OpMﬂLU/lH TIpEACTABIACTCA B Fpaq’)“‘leCKOM W 6yKBEHHO-Lﬂ/IfprBOM BH/IC HA GYMHI‘E, A TaK¥KE B DJICKTPOHHOM BHJIC HA MATHUTHBIX U IPYTHX HOCHTEIIAX.

PeueBasi unq)oplwaunn BO3HHKACT B XOJIC BEJICHUSA PAsrOBOPOB, a TAKKE MPH paﬁoTe CHCTEM 3BYKOYCHJICHHSA U 3BYKOBOCIIPOM3BCICHHA. Hocurenem quEBOﬁ HH(I)OPMHLIHH SIBJIAKOTCA
aKyCTHYEeCKHe Kollebanus (MexaHn4YecKue KosieOaHus YacTULl yIIPYToi Cpejibl, pacipoCTPaHsIONIHecs OT UCTOYHUKA KoyeOaHHil B OKpYKalollee MPOCTPAHCTBO B BU/IE BOJIH PA3IMUHOM JUTHHbL)
B manasone yactor ot 200...300 Ty o 4.. .6 kI 1w

Ti Y i /! IMPKYIAPYET B TEXHUYCCKUX CPCACTBAX 06]’)860””(” W XpaHCHHA l/IHCl')OpMaL[HVI, a TAKXKE B KaHaJIax CBA3M TIPU €€ nepeaaqc. Hocurenem
HH(l)OpMaLlHM pu ee 06p360TK€ TCXHUYCCKHMHU CPEACTBAMHM U MEpeaaye 1mo npoBOJAHBIM KaHAJIaM CBA3H ABJIACTCSA ?HEKTquECKHﬁ TOK, a TIpHA TIEpeaaqe no pajgno- U ONTHYCCKOMY KaHallaM
— DJIEKTPOMAarHUTHHIE BOJIHbI.
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PA3JIEJI 3:
MNPEACTABJEHUE UH®OPMALIUU B IU®POBBIX ABTOMATAX

3.1. Hemo3HIHMOHHBIE H MO3HIHOHHBIE CHCTEMBI CUMCIEHHS

Cucmema cYNCIIeHHsT — COBOKYNHOCTH T[] H NpaBHI H Sl YHCEJ, MO3BOJIANIIHNX YCTAHOBHTE B3AaHMHO OAHO3HAYHOE COOTBETCTBHE MEKIY
JII00BIM YHCJIOM H €ro IpeICTaB. B BHJIE '0 YHCJIAa CHMBOJIOB.

Ona Bo3uukia B Mumun u 8 Xl Bexe Gbina nepenecena B Epomny apabamu. I105TOMy JECATHUHYIO CHCTEMbI CYMCICHHS CTAIN Ha3bIBAaTh apabCKOi, a HCMOIb3yeMbIe JUIsl 3aIlHCH YHCe
1uQpbl, KOTOPHIMU MbI TeNephb moJb3yemcs, - 0-9, - apabekumu.

He — CHCTeMa, B KOTOPOii CHMBOJIbI, 0003HAYAIOIME TO HJIM HHOE KOJIHYECTBO, He MEHSIIOT CBOEro 3HAYeHHsi B 3aBHCHMOCTH OT
MECTONOI0KeH s (ITO3HLHH) B H300paKeHUH YHCiIa.

K HEeno3uIMoHHOI cHCTeMe CUMCIIEHHs OTHOCUTCS H PUMCKasi, CHMBOJIBI alihaBUTa KOTOPOit M 0003HAUaEMOE HMHU KOJIMYECTBO MPECTaBaCHbI B Tabm. 3.1.

Tabmuua 3.1
Pumckne nndpst | \Y X L C D M
3HaueHne 1 5 10 50 100 500 1000
(0o6o3HaYaeMoe
KOJIMYECTBO)
3anuck YKMCeN B 3TOH CHCTEME CUHMCIIEHHS OCYIIECTBIISETCA M0 CIleIyFOIIHM MPaBHIIaM:
i} ecnu uudpa ciesa MeHblie, YeM uupa crpasa, To Jesas wudpa BeranTaercs us npasoit (I'Y: 1 <5, cnenosarensHo, 5 — 1=4, XL: 10 < 50, cnegosarensHo, 50 — 10 =40);

2) ecnu uugpa crpaBa MeHbIIIE WM paBHa Ludpe ciesa, To 91h wudpsl cknaasBatores (VI 5+1 =6, VI 5+1 + 1 + 1=8, XX: 10+10 = 20).
Tak, yncno 1964 B pumMckoii cucteme cuncnenns umeer sug MCMLXIV (M — 1000, CM — 900, LX — 60, IV — 4), 31ech «IeBATHCOT» I0JIY4aeTCsi MOCPEACTBOM BBIYUTAHHUS U3
«TBICAYN» YHCIIA «CTOY, CIIECTBACCAT» — MOCPEICTBOM CIOKEHHS CIIATHICCATI U «IECATH», «YETHIPE» — IOCPEICTBOM BEIYHTAHHS U3 «IISTHY» «CIHHHUIIBI».

3.1.1. Io3MUHOHHBIE CHCTEMBbI CYHCIICHHS

Cucremy cunc/IeHusi, B KOTOPOii i) p TCH €e MECTOINOJ10:keHneM (Mo3HIMel) B H300pakeHHH YHCIIA, HA3BIBAIOT HOZUKUOHHON.

Ocnosanue NO3UIHOHHOI CHCTEMBI CYHCICHHS] — KOIHYECTBO PA3IHYHBIX HH(P, HCMOIb3YeMBIX JJIsi H300] yncea B if cucTeMe cunciIenus.

Ee andasur— {0,1,2,3,4,5,6,7,8,9}, a ocHoBanue p = 10, T. €. B 3TO# CHCTEME ISl 3aITHCH JTIOOBIX YHCET HCTIONB3YETCs TOJBKO JASCATh Pa3sHBIX CHMBOJIOB (1udp).

JlecATHYHAs CHCTEMA CYUCIICHHS OCHOBAHA HA TOM, YTO JECATh €IMHUI[ KaKI0T0 paspsjia 00bEMHAIOTCS B OJIHY eMHHUIY COCEJHEro CTapiIero paspsia, Mo3TOMY Ka/Ibli pasps uMeeT
Bec, paBHbiii crenenu 10. Hanpumep, B n3o6pakennu uncia 222.22 mudpa 2 MOBTOPseTCs MATh Pas, IPH 5TOM TepBast clieBa udpa 2 03HaYaeT KOJIMYECTBO coTeH (ee Bec pasen 10%); BTopas —
KOJIMYECTBO JECATKOB (ee Bec paBeH 10), TpeThsi — KONHYECTBO eauHHIL (ee Bec paBeH 10°), ueTBeprTas — KONMYECTBO AECATHIX JoJei eanHuubI (ee Bec paeH 10') u mstas unppa —
KOTMHUECTBO COTHIX /I0JIeH eTMHHUIIEI (e Bec paser 102).

22222 =2x 10%+ 2x 10' + 2x 10° + 2x 10" + 2x 102
B o0uiem ciryyae s 3a1aHus P-MYHOI CHCTEMBI CYHCIICHHs HEOOXOIMMO ONPEIENUTh OCHOBAHUE P  aI(paBHT, COCTOAIIMI U3 P Pa3IMYHBIX CUMBOJIOB (LIU(p) &j; 1=
38 OCHOBAHHUC CHUCTEMBI MOXKHO TIpUHATH JT}OGOC HaTypajbHOC YHUCIIO — JBa, TpH, YCTRIPE u T. A.
Tabauya 3.2

OcoBanye Cucrema cumCIIeHHs AJ(haBHT CHCTEMBI CUHCIICHHS.

2 JBonuHas 0,1

3 Tpownynas 01,2

4 Yerpepuynas 0,1,2,3

5 IIsTepuanas 0,1,2,34

8 BocbMepudHas 0,1,2,3,4,5,6,7

10 Jlecstuunas 0,1,2,3,4,5,6,7,8,9

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

16 IllecTHamHaTepuUHas 0,1,2,3,4,5,6,7,8,9, AB,CD,E,F

Takum 06pa3oM, BO3MOKHO OECUMCIIEHHOE MHOXKECTBO NO3MIMOHHBIX CHCTEM: JIBOMYHAS, TPOMYHAS, YETBEPUYHAs U T. /1. 3alHCh YMCEN B KaXI0H U3 CHCTEM CUHCIIEHHs C OCHOBAHHEM P
03Ha4YaeT COKPAIIECHHYIO 3alTUCh BBIPAKCHHUS:
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10 o= 3X101+ 5x10°

[N &
WS ot S

4x8' + 3x8°

2 10
4 2 0 3,= 2x4% + 0x4' + 3x4°
3210
3 10 22,= 1x3 + 0x3 + 2x3' + 2x3°
5 4 3 2 10
11

2 1 000 = Ix25 + Ox2% + 0x2° + Ox2+ 1x2' +1X2°

Bce m3BecTHbIE MO3HIMOHHBIEC CUCTEMbl CUMCIICHHUS SBIISIOTCS 4 IMNTHBHO-MY/IbTHILTHKATUBHBIME. OCOOEHHO OTYETINBO a/UIMTHBHO-MY/IbTUILTHKATHBHBIH CIOCO0 00pa3oBaHus YHCEN 3
6a3MCHBIX BBIPAXKCH B YHCIUTEIBHBIX PYCCKOTO 53bIKA, HAIPHMEP IISITHCOT MIECTHAECAT BOCEMB (T. €. ISTh COTEH ILIIOC IECTh AECATKOB ILIIOC BOCEMB).

Apmbmemqecmde JISWCTBUSI HAJ YUCIaMH B JIO0OW TO3UIIMOHHOW CHCTEME CUHCIICHHUS TIPOM3BOJATCA II0 TEM K€ IpaBWjIaM, 4TO U B JIECATHYHONH CHCTEMe, TaK KaK BCE OHU
OCHOBBIBAIOTCs Ha MpaBUJIaX BBIMOJTHEHUS JieicTBHIA Ha COOTBETCTBYIOIIUMH TTOJJTHHOMaMH. le/l 9TOM HYKHO TOJIBKO I10JIb30BAaTHCS TEMHU TaOIULAMH CIIOKEHHS 1 YMHOKEHHS, KOTOPBIE HUMCIOT
MECTO NPH JaHHOM OCHOBAHUU P CUCTEMBI CUMCIICHHUS.

-

PECCMUTPHM B Ka4e€CTBC MNpHUMEPA BBINOJIHCHHUE Lipl/ld)MéTH‘léCKMX onepauuﬁ B T]’lUH“HUﬁ u ﬂﬂTequHOﬁ CHUCTEMAxX CYMCIICHHA, Taﬁﬂl/lubl CIIOKCHHUSI U YMHOJKCHHSA IJIs1 KOTOPBIX
HpeJICTaBlIeHbl COOTBETCTBEHHO Ha puc. 3.1 1 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 10 11 2 0 2 11

Puc 3.1. TaGnuupl CIOKEHUs U YMHOKEHHS B TPOMYHOI CHCTEME CUMCIIEHHUS].

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

Puc 3.2. TaGmnuIibl COXKEHHSI U yMHOXKEHHUS B MATEPUIHON CHCTEME CUHCICHHS.

Koo (ot nar. codex) — cucTemMa yCIIOBHBIX 3HAKOB (CHMBOJIOB) [UIsI IPEJCTABIICHHS PA3IMYHON HHOPMALIHH.
JIro6oMy MCKPETHOMY COOOIIEHHIO HIIM 3HAKY COOOIIEHHS MOXHO MPHIIHCATh KaKOH-1100 mopsaKkoBbli HoMep. [lepenada nin XpaHeHHe COOOILICHHIT PH 5TOM CBOJHMTCA K Nepejade
WA XpaHCHHUIO YHCEIT. Yucita MOKHO BBIPA3sUTh B KaKOﬁ-J’WIﬁO cucteMe cuucienus. Takum OGpZ\'SOM 6y}:[CT TIOJIY4€H OZTHH M3 KOJIOB, OCHOBaHHBII Ha ,‘]aHHOﬁ CHUCTEMEC CUYHUCIICHHUA.

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

3anuce 100011
o 28 35 a3 203 1022

{k0R uMcna)

nextpn-
WECKHE
CHIHANG

{KO50B3NA
KO M-
HALKA)

Puc. 3.3. M300paxenue uncna 35 B BUJIC CUTHANIOB TIPH Pa3HBIX CHCTEMAaX CUHCIICHHS.

3.2 ﬂBOM‘lllaﬂ, BOCbMEpPHYHAHA U IIECTHAAUATEPHYHAS CHCTEMbI CHHUC/ICHHSA

TIpumeps! H300paskeHus YiCeN B JaHHBIX CHCTEMAaX CUMCIICHHs IIpeJicTaBIenbl B Tab1. 3.3.
Ta6uya 3.3
CHCTeMBI CHHCIICHHS
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10-uyuman | 2-wynad | B-uunas | 16-nunwas 1Q-suman | 2-vyvaa | 8-uunan | 16-nynaa
0 00000 0 L} 11 01011 13 B

1 00001 1 12 01100 14 C

00016 13 01101 15 D

E

F

—_

2

00011 3 14 110 16

00100 4 15 0111t 17

00101 3 16 10000 20 10
6
7

00110 17 10001 2 11
18 16010 22 12
19 10011 23 13
20 10100 24 14

00111
01000 10
01001 1
01010 2

S oo |~ e W e

oo~ |t e]w]r

—
=]

Kak 0Obu10 0T™MEUEHO BBILIEC, B CUBPCMCHHOFK BBIUNCITHTENBHON TEXHHUKE, B ychoﬁcTBax ABTOMATHUKH U CBA3H UCMIOJIB3YECTCS B OCHOBHOM JBOHYHAsA CUCTEMa CUMUCIICHUS, YTO 06yCu1()Bﬂ€HO
PAIOM IIPEHMYLIECTB JaHHOMN CHCTEMBI CYHCIICHHUS TIepe]l APYTUMH CHCTeMaMH. TaKk, Uil ee peali3aliy Hy)KHbl TeXHHYECKHe YCTPONCTBA JIUILb C ABYMs YCTOHYMBBIMH COCTOSHISIMH, HAIIPHMEp
Marepual HaMarHM4eH MM pasMarHudeH (MarHUTHBIE JIGHTBI, IHMCKH), OTBEPCTHE €CThb WIM OTCyIcTByeT (mepdonenta M mepdokapra). IToT obecreunBaer Oojee HaueKHOE H
l'lOMCXOyCTOﬁ'ﬂ/IBOC TIPEACTABIICHUC anhopMaLmu, J1a€T BO3MOJKHOCThL NTPUMCHCHHUSA amnmnapara 6yﬂ€BOﬁ aﬂreﬁpu JUIS BBITIOJIHCHUA JIOTHYCCKHUX npeoﬁpa’;osaﬂnﬁ MHd)OphlﬂuHH. KpOMC TOrO,
ﬂpﬂ(‘l)MCTVl'“[eCKME omnepanuy B ]Z[BOH'“IHOFI CHCTEMEC CUMCJICHUSA BBITIOJIHAKOTCA Hanﬁonee TIPOCTO.

Henocrarok IBOMYHOI CHCTeMBI — OBICTPBII POCT 4HCIa PA3PsIOB, HEOOXOIMMBIX JUIS 3aITHCH GOJBLIMX YHCEI

Ilepesoo socvbmep X U e P X UuCen 8 OBOUUHYIO CUCTIEMY OCYWeCMBIAemcs nymem 3amMeibl Kajicoou yugpol IKEUSANEHMHON el 060UHOU mpuadotl (mpotkol yugp)
unu ! ( 7 yugpp) c
Ymobul nepegecmu Yucio uz 08OUYHOU CUCIEMbL 6 BOCOMEPUUHYIO UMY UleC PULHYIO, €20 HYIICHO Pa3Oums 6160 U 6Npago om 3animoi Ha mpuaovl (01 60CbMEPUYHOU) Ul
paovl (0115 wecm- f 11) U Kadicoyio maxyio 2pynny 3a. c meyloujeti 60cbMep it unu wec °p 1 yugpotl.

Hanrpamep:
10101001,10111, = 10 1

10101001,10111, = 1010 1

ITpaBuia BBINOJIHEHHs apUPMETHIECKUX ONEPALHIl CIOJCEHUs, BbIYUMAHUA, YMHOJICEHUS U OeleHus B 2-, 8- 1 16-H4HOM cHCTeMax CYMCIIeHHs, KaK ObUIO OTMEYEHO BBILIe, OYIyT TAKHMH
K€, KaK M B JICCATHYHOI CHCTEME, TOJILKO HAJIO T10J1b30BAThCS 0COOBIMH JUISl KaXKIOi CHCTEMBbI TAOIMLAMH CIIOKEHHS 1 yMHOKEHHUS.

Cnoxcenue

TabnuIbl CIOKEHHUS JUTst 2-HYHO#, 8-M4HO 1 16-HIHOM CHCTEM CUHCIICHHS TIPE/ICTaBIIeHb! Ha puc. 3.5. u puc. 3.6.

CAoXKeHHe CAoXKenue
B ABOHUHO# CHCTeMe B BOCBMEpPHYHOH CHCTeMe

+ 0 1

+
o

2 3 4 5 6 7

10

701
7 10 11 12
7 10 1t 12 13
10 11 12 13 14
11 12 13 14 15
12 13 14 15 16

= oM O e WO R e
L=2 B, T - #X
& Ch e

=7}

-]

L=
L e & B = > T & » RN S L Ty N

- P B W = O
Lo =]

~1 T oh b WK = O

Puc. 3.5. TaGnuIibl CIOKCHUS ISl IBONYHOMH, BOCBMEPHYHOM CHCTEM CUHCIICHUS
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+| 0 1 2 3 4 5 6 % 8 ¢ A B C D E F
0|0 1t 2 3 4 5 6 7 89 A B CDE F
1 1 2 3 4 5 6 78 9A B CD E F 10
212 3 4 56 % 8 9 A B CDE F 1011
3 3 4 5 6 7 8 9 A B CDE F 1011 12
4 4 5 6 7 8 9 AB CDE F 10 11 12 13
515 6 72 8 9 A B C DE F 1011 12 13 14
6|6 7 8 8 AB CD E F 10 11 12 13 14 15
7 7 8 9 AB CDE F 10 t1 12 13 14 15 i6
8 8 9 A B CDEF 1011 12 13 14 15 16 17
919 A B CDEF 101112 13 14 15 16 17 18
AlA B CDE F 1011 12 13 14 15 16 17 18 19
BB C D E F 1011 12 13 14 15 16 17 18 19 1A
ClIC D E F 10 11 t2 13 14 15 16 17 18 t9 1A 1B
D{D E F 1011 12 13 14 15 16 17 18 19 1A 1B IC
E{E F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C ID
F1F 10 11 12 13 14 15 16 17 18 19 1A 1B 1C ID 1E
Puc. 3.6 Tabnuua cioxeHus [isl ECTHAANATEPHYHON CHCTEMBI CUUCIIEHHS
Yomoorcerue
Bermonusis YMHOKCHHC MHOTO3HAYHBIX YHCEI B PA3/IMYHBIX MO3UIIMOHHBIX CHCTEMaX CYHMCIICHHSA, MOKHO HCIOJIB30BATH O6BI‘lHl:lﬁ AITOPUTM TIEPEMHOKCHHSA YHCET B CTO.FI6VIK, HO IPpH 5TOM
Pe3yIIbTAThI [IEPEMHOIKEHHSI H CJIOMKEHHs OTHO3HAYHBIX YHCET HOOXOMMO OPaTh M3 COOTBETCTBYIOIINX PACCMATPHBAEMOM CHCTEME TAOIHIL YMHOKEHHS H CIIOXKCHHS.
x 9 1 xf0 1 2 3 4 5 6 F
0 o b olo ¢ o o ©0 0 o0 O
1 1|lo 1 2 3 4 5 6 7
210 2 4 6 10 12 14 16
3]0 3 6 11 14 17 22 25
4 10 4 10 14 20 24 30 34
510 5 12 1% 24 31 36 43
6 |0 6 14 22 30 36 44 52
7|0 7 16 25 34 43 52 61
YMHOXeHHEe B mecmaAna‘repnquoﬁ CACTeMe
b4 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 0 ¢ O 0 O O 0 0 O ¢ 0 0 O 0 O O
1 0 1 2 3 4 5 6 % 8 9 A B C D E F
2 0 2 4 6 8 A C E 10 12 14 16 18 1A 1C 1E
3 0 3 6 9 C F 12 15 18 1B IE 21 24 27 2A 2D
4 0 4 8 < 10 14 18 1C 20 24 28 2C 30 34 38 3C
5 0 5 A F 14 19 1E 23 28 2D 32 37 3C 41 46 4B
i Q 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
8 0 8 10 18 20 28 30 38 40 48 50 58 60 68 70 78
9 Q 9 12 1B 24 2D 36 3F 48 351 5A 63 6C 75 7E 8%
A 0 A 14 1E 28 32 3C 46 50 5A 64 6E 78 82 8C 96
B 0 B 16 21 2C 37 42 4D 58 63 G6E 79 B4 B8F 9A ADS
C 0 C 18 24 30 3C 483 54 60 6C 78 84 90 9C A8 B4
D 0 D 1A 27 34 41 4E 5B 68 75 82 B8F 9C A9 Bs C3
E 0 E 1C 2A 38 46 54 62 7O 7E 8C 9A AB B6 C4 D2
F 0 F 1E 2D 3C 4B 5A 69 78 87 96 A5 B4 C3 D2 E1l

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

Menenue
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ﬂenel—me B JJAHHBIX CUCTEMaX CYHMCJICHHSA, KaK U B moGoii Elpyroi'x TIO3UIIMOHHOM CHCTEME CUUCIICHHS, TIPOU3BOJIUTCA 110 TEM K€ IpaBuIaM, KaK v JICJICHUC YIIIOM B JIeCATUYHOM cucTeme. B
JIBOMYHOM CHCTEME JICNICHHE BBITIOJIHACTCS 0COOCHHO TIPOCTO, TAK KaK o4YepeaHas und)pa YaCTHOTO MOXKET OBITh TOJIBKO HOJIEM WIIH €XMHHLIEH.

JIBOHYHO-eCATHUHAS CHCTEMA CUHCICHHS

JlBonuHO-zecsTHyHas cucreMa cumcienns (JIJICC) mmpoko Mcronb3yeTcss B IH(POBBIX YCTPOMHCTBAX, KOrJa OCHOBHAs 4YacTh ONeEpalHii CBA3aHa He C 00pabOTKONH M XpaHeHHeM
BBOAMMON HH(OPMALIMH, @ C €€ BBOZOM H BBIBOJOM HA KAKHE-TMOO HHANKATOPBI C JACCATHYHBIM [PEACTABICHUEM MOIY4CHHBIX PE3YIbTaTOB (MHKPOKAIBKYISTOPBI, KACCOBBIC AIIIAPATHI H T. IL.).

B nBomuHO-ecsTHuHO# cucteme aecatryHble mbps ot 0 10 9 npeacrasmsior 4-paspsaHbiMu qBondHbME koMOuHammsMu oT 0000 1o 1001, T. €. ABOMYHBIMHU JKBHBAICHTAMH JCCATH MEPBBIX
IecTHaaTepuaHbiX Hdp (cM. Tadn. 3.3). TIpeobpasoBaHus W3 JIBOMYHO-IECATHYHOMH CHCTEMBI B IecATHUHYI0 cuctemy cuncinenns (JICC) (u obparHble mpeoOpa3oBaHHs) HE BBI3BIBAIOT
3aTPYJAHEHUI H BBINIOJHAIOTCS ITYTEM TIPAMOM 3aMeHBI YeThIpeX IBOMYHBIX IMDP OMHO# AecaTHdHOM mpoii (nim oGpaTHoOI 3amenbl). Hanpumep,

JlBe nBOMYHO-AECATHYHBIE [U(PB! cocTaBmsitoT | Gaiit. Takum 0OpasoM, ¢ momomipio 1 Gaiita MOKHO MpeacTaBisiTh 3HaueHus oT 0 10 99, a He ot 0 70 255, KAk NpH UCIONB30BAaHHH §-
PaspsiIHOTO JBOMYHOTO YHCIIA.

Tax, ecru 4rcio

10010101 OOIT 1000
PaccMaTpUBATh KaK ABOMYHOE, TO €rO JECATHYHbII SKBUBANCHT
(100101010011 1000),=(38200),,
B HECKOJIBKO Pa3 GOJIbIIE JIECATHYIHOTO SKBHBATICHTA IBONYHO-IECATHIHOTO YHCIIa
(1001 0101 OOIT 1000)15= (9538) 10.

CrnoxeHne JBOMYHO-AECATUYHBIX YHCEN, HMEIOIINX OJMH JCCATHYHBIH Pa3psjl, BBIIOIHACTCS TAK iK€, KAK U COXKeHNe 4-paspsHbIX IBOMYHBIX uncen 0e3 3Haka, 3a HCKIIOYEHHEM TOTO.

YTO MPH MOJTYYEHHHU pe3ynbTara, npesbimaromiero 1001, Heo6X0aMMO MPOM3BOANTEL KOPPEKLHIO. PesysbTar KoppeKTHpyeTcs myTeM NpHOaBIeHHs JBOMYHOTO Koja uncia 6, T. €. koga 0110.

3.3. Ilpeacrasiienne YNCI0BOK, CHMBOJILHOI 1 rpaduyeckoii nupopmauun B indpoBbIX aBTOMATAX

HMupopmanus B namsatn OBM 3anuchiBaercs B popMe mudposoro aBoruHoro koxa. C 310 nenbio 9BM coieput GoIbIoe KOIHYeCTBO S9eek NaMATH H PerncTpos (OT Jar. regestum —
BHECEHHOE, 3aIMCaHHOE) IS XPaHEHHs ABOMYHON HH(pOPMAIMH. BOIBIIMHCTBO 3THX SYEeK HMEET OJMHAKOBYIO JUIMHY JI, T. €. OHH HCIOJIb3YIOTCA /Ul XpaHEHHS 7 OUT JBOMYHON HH(pOPMAuK
(6uT — ouH ABOMYHEII pa3psn). Mabopmarms, XpaHuMas B Takoi siueiike, Ha3bIBACTCS CIOBOM. [[BOMYHOE CIIOBO, cocTosimiee U3 2 OailT, IPEACTaBICHO Ha puc. 3.7

Crapwvi 6ut BuT Mnanwmi Gur
- e

011011100110110\1

Cncso

Puc. 3.7. but, 6aiit 1 CI0BO
Slueiiku maMsaTH 1 PErucTphl COCTOAT U3 SJIEMCHTOB MaMATH. Ka)K,‘Z[Hﬁ M3 TAKUX SICKTPUYCCKHUX DJIICMCHTOB MOXKET HAXOJIUTBCA B OJTHOM U3 IBYX yCTOﬁ‘WIBHX COCTOSTHHA: KOHJICHCATOP
3apsKCH WM Pa3spsOKCH, TPAH3UCTOP HAXOAUTCS B IMTPOBOAAIIEM HITH HETIPOBOAAIICM COCTOSAHHUH,

Hanpaxeénnwa
L MCTOMHWKA NUTAHWA, B

-] Obnacre
HanprxeHuii,
COOTBETCTAYIOWWX
CMrHany 1"
HaeanbHuli
CHrHan
/)

&~
1

L]
1

PeanoHwi
: CHUrHan
2 i
|
1
Qbnacre
1 Hanpaxeuuﬁ
; coomercrawomux

0 Tl LN%\ Sarnany "0"

non 1 " no

Puc. 3.8. ['paduueckoe n306pakeHne ABONIHOIO CHrHAIA
B BBIYMC/IUTENIbHBIX MAIIMHAX IPUMEHSOTCS BE (POPMBI MPE/ICTABICHAS ABOMYHBIX YHCEI:
m ecTecTBeHHas opma, i Gopma ¢ HPUKCHPOBAHHOI 3anATOH (TOUKOH);
®m HopMalbHast (opMa, Wik (opma C IUIABAOLLEH 3aIIATON (TOUKOM).
C ukcuposannoii 3ansimoii 6ce YUCia u300PANCAIOMCs 8 8UAE NOC “mu yugp ¢ noc IM NS 6CEX YuUcen NOo. i
om Opobnoil. B obwjem ciyuae paspaonas cemrka IBM ¢ pukcuposannoii 3anamoii umeem 6uo, nokazanmwiii Ha puc. 3.9.

' 27 |2

( , jetl yenyio 4acmo

agag | 2 | ... 2t 20

n+1 r

Puc. 3.9. Paspsimas cetka st popMbl ¢ YUKCHPOBAHHOM 3arsTOM

Eciu B Ppe3ynpTaTe ONEPaAIHH MOTYUYUTCS YUCIIO, BRIXOAAIICE 3a )'[OI'[yCTl/IMblﬁ JIara3oH, MPOUCXOJUT IMEPEIOJTHEHHE paB})ﬁ}IHOﬁ CETKH, YTO HApylmIaeT HOpMaJIbHOC q)yHKl[VIOHVIpOBaHHe
BBLIYUCIIMTENbHON MalnHbl. B coBpemennbix 9BM ecrectBennas Gopma npeicTaBieHns HCIIONIb3YETCs KAk BCHOMOTaTe IbHAS M TOJILKO JUIsl LIEJIbIX YHMCel.

C naBarouleii 3ansToil Kaxjoe 4ucio uzobpaxkaercs B Buae AByX rpymi mudp. Ilepsas rpynna uudp Ha3biBaeTcs MaHTHCCOH, BTOpas — HOPSAJAKOM, IIpHYeM aOCONIOTHAS BEIHUMHA
MAHTHCCBHI JIOJIKHA 6BITB MCHBIIIC 1, a TIOPAZI0K — TEJIBIM YHCIIOM.
N=+Mp*, (329
I'ne M — mantucca yncna (|M|<1);
S — MOPAMNOK YHUCIA (S — LENoe YHCI0);
P — OCHOBAHHE CUCTEMBI CUHCIICHHUS.
ITpescTaBneHne CUMBOJIBHOKH HHMOpMAIHH

CumpounbHast (anpasurHo-unpposas) nupopMarus Xpanutes u odpabareiBaercs B 9BM B dopme 1udpoBoro xoa, T. €. Kaxka0My CHMBOJIY CTABHTCs B COOTBETCTBHE OT/ENbHOE OHHApHOE
CIIOBO-KOJI.

Heo6xomMmblit HaGOp CHMBOJIOB, IPEYCMOTPEHHBIH B KOHKpeTHOH DBM, 00bI4HO BKIIIOYAET B ceOst:

[ ] OykBenHo-1upposie 3HaKkN andasura (andaBuToB);

[ crenuanbHble 3HaKu (mpodest, cKoOKH, 3HAKU NPENHHAHKS U 1P.);

[ ] 3HAKH Oneparuii.

Cpeu HaGOPOB CUMBOJIOB HanboJIblIIee pacnpocTpaHenue moiyunin 3Haku koxa ASCII (ASCII — American Standard Code for Information Interchange) — amepukasckuii craHxapTHBIH

ko1 obmena unpopmaumeii u koga EBCDIC (Extended Binary Coded Decimal Interchange Code) — pacuimpeHHblil JBOMYHO-AeCSTHYHBIH Ko oOmena undopmarueir. Habop EBCDIC
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UCIIOJIb3YETCsl TIIaBHBIM 06Pa30M Ha «BOJIbLINXy MalliHaX, Tora Kak Habop ASCII, cosannbiii B 1963 1. u BBeeHHbII B AeiicTBue nHcTHTYTOM cranaaptusamun CIIA (ANSI — American National

Standard Institute), HaxoxuT HanGoee MHPOKOE IPUMEHCHHE B MHHH- 1 MUKpOODBM, B TOM 4HCIIe B IEPCOHANBHBIX KOMITBIOTEPAX.
ASCIl— 3710 cemupaspsiasblii ko, obecriednBaromuii 128 paznuyHbIX OUTOBBIX KOMOHHALMIL.

ITepBeie 32 kona 6a30B0ii TaOMHIIBI, HAYMHAS C HOJIEBOTO, OT/JAHbI IPOU3BOANTEIISAM AlNaPATHBIX CPEACTB. B 3T0it 061acTH pasMeIaroTes Tak Ha3bIBAEMBIE YNpaesasiolyue Koobl, 3TH KOJIbI

HE BBIBOJATCSA HA 3KPaH, HO OHU MOT'YT YIIPABJIATH TEM, KaK IIPOU3BOAUTCS BbIBO/ MPOYHX JTaHHBIX.

Haunnas ¢ xoza 32 10 Koz 127 pasmeleHbl KoJbl CHMBOJIOB aHIJIHIICKOTO alihaBUTa, 3HAKOB IPENMHAHNS, H]P, apuMETHIECKHX JeHCTBUI H HEKOTOPBIX BCTIOMOTaTeIbHBIX CHMBOJIOB.

o0
o1
02
03
04
035
06
o7
o8
09
10
11
12
13
14
15

a)

228 g 2

¢ |@|p| |p |oo
: 1 Al1Q]a q jo1
« |[2]B|R]E |r |O2
#|3]|c|s]c |s |o3
$ |4 1D]|T]a Jt Jo4
% |s |EJule fu |os
E&le gr |v]r {v |os
' 7 1S |wlg |w |07
{ |8 fH]|XxX}n |x |08
y o1 [y | y | o9
- : JF 1Z}] z 10
+1: Pl 111
. <yL |~ ]4 {1 |12
- mIM]] [m1{} |13

=>|IN] " In }- |14
srlr1o]l=]c 15

Puc. 3.15. CrannaprHas koauposka Gpupmsl IBM: a) st kozto 1...127; 6) ans konos 128...255

01
LU
03
04
o3
06
o7
08
09
10
11
12
13
14
15

G)

01
02
03

05
06
07
08
09

10

11

12

13

14

8 T8 &£ 8 3§
< [eEla W[t |YV]e]=
i |l=]i [H|L |T]|BE=x
e lals |R|T|m|rj=
a [o [w [t 1 [w]wl=
ifo |a |t [=]el=]T
a jo |n|1 [+]r]|o])
4]0 | e|y id Al
cu]® AAEE
i EA RSN AN
e o] [3lwEr O]
HlERINERRAE
et alsmls ]y
A EEIIRMEE
L1+ [8 |2 [=[D5] =
AR}« |4 |ar clm
A_f»j*.l"‘l
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B pacimpenHoit Tabnuiie cranIapTHO# koxupoku GupmMbl IBM Tpui cMeskHBIE KOOHKH (Koabl 176...223) 3aHUMAIOT CHMBOJIBI TICEBIOTPaQHKH, KOJOHKH ¢ Kofamu ot 128 o 175 u ot 224 o
239 MCTIONB3YIOTCS [UTsE PAa3MEILCHNs] HEKOTOPBIX CHMBOJIOB HALMOHAIBHBIX al(D)aBAUTOB ,a MOCIE/HssE KOJOHKa (Koabl 240...255) — 1ist pa3MeleH s CIeHHaIbHbIX 3HAKOB.

Jlns npenctaBnenus GykB pycckoro andasuTa neppoHayanbHO Obn paspaboran 'OCTosckuit Bapuant koaupoBkun — KOU-7 (kox obmena nnpopmanmeii 7-6utHsli). Pacmonoxenne
CHMBOJIOB BO BTOPOii I10JIOBHHE TaOJIHIIB! PE3KO OTIMYAETCs OT NpHHATOr0o dupMoii IBM, uto 3aTpymnser ucrnobs3oBanme 3apy0esKHOTO MPOrpaMMHOT0 00ecIeueH s Ha OTedecTBeHHbIX DBM.
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Puc.3.16. TOCT-anbrepHaTHBHAS KOAHPOBKA

G
02
03

05

07
08
09
10
1
12
13
14
15

asi paCIPOCTPaHEHHas KOJMPOBKA HOCHT Ha3BaHHE -8 (k00 obmena ungpopmayueii 6ocbmusnaunbiii) (puc. 3.
KOU-8 (k00 06 3.18
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128 1448 | 160 — [176 } | 19250 | 208nm | 224 1O| 240 1
1201 {1 1450 | 161 E [177 F | 193a | 209s | 225 A | 241 4
1307 | 1468 | 162|178 1| 1946 | 210p | 226 B | 242 P
1317 147 | 1638 [179 B | 1950 | 211¢ | 227 LI | 243 C
132 148m | 164|180 1 | 196 | 2127 | 228 A | 244 T
133 4| 149. | 165 {1814 | 197e | 213y | 229E | 245V
134 | | 150V | 166 7 |182 T 198 | 214x | 230 O | 246K
1354 | 151~ | 167 1 }183 T{199r | 2158 | 231 T | 247 B
136+ | 1525 | 168 7184 7| 200x | 216 | 232X} 248 b
1370 | 1532 | 169 L [185 4| 200 | 217w | 233 M| 249 BI
t38 + | 154 170 L|186 o | 2023 | 2183 | 234 M| 250 3
139=1 155} | 171 L |187 £ | 203k | 219m | 235 K | 25111
140=| 156 | 172 J|188+ ]| 204 | 2205 | 236 A | 2523
141 @ | 1572 | 173 S|189+ | 205m | 221w | 237 M| 25310
1424 | 158. | 174 <1190 + | 2068 | 222w | 238 H| 254 4
143 8 | 159+ | 175 F|191 & [ 2070 | 223% | 239 O] 255 B

Puc. 3.18. Kommposka KOH-8R
B nocnezHee BpeMs Bce Gobliee pacpoCTpaHEHHE NOJTydaeT YHUBEpCalbHas CHCTeMa KoaupoBaHus TekcToBbiX nanHbX — UNICODE. B jpaHHO# crcTeMe CHMBOJIBI KOIMPYIOTCS He
BOCBMHPA3PATHBIMA IBOMYHBIMH YHCIIAMH, a 16‘pa3pﬂﬂHbIMH YUCIIaMH. LUCCTHHJHHTL PaspsAa0B TMO3BOJAOT OﬁeCI'IC‘WITL YHUKQJIBHBIC KOJBI IS 65536 pa3sauYHBIX CHMBOJIOB — 3TOTO
JIOCTAaTOYHO T Pa3sMCIICHUS B OJJHOﬁ TBGJTVILIS BCCX UJVIPOKOyﬂOTpE6ﬂ5{CMLIX A3BIKOB.

TPEJCTABJIEHUE [PAOUUYECKOV MIHOOPMALIN

B oTimuie 0T METOJ0B NMPEACTABICHHS CUMBOJIBHO M YHCIOBOH MH(OPMALHMH, [UTs MPEACTABICHNs H300paKEHNH, ayHo- 1 BHACOMH(POPMALIMH MOKa HE CYIIECTBYET OOMIETPHU3HAHHBIX
CTaHJapTOB.

HauGonee pacnipoctpaneHHbIe U3 CYIECTBYIOIIMX METOI0B NPEICTABIEHUs H300paKeH i MOXKHO Pas3/IeUTh Ha JBe 00JIbIINE KATErOPUU: PACTPOBLIE METO/IbI K BEKTOPHbIE METOJIBI.

Ilpu pacTpoBoM MeToje H300paKeHHEe MPEACTABIAETCS KaK COBOKYIHOCTh TOYEK, Ha3bIBACMBIX mu (pixel — cok ot picture element — snemeHT u300paKeHHs).
IMockonbKy TMHEIHBIC KOOPANHATHI M MHAMBHAYalbHBIC CBOWCTBA KaKIOH TOUKH (IPKOCTh) MOXKHO BBIPA3HTh C MOMOMIBIO LEMBIX YHCETI, TO MOJKHO CKa3aTh, YTO PAcCTPOBOE KOAMPOBAHHE
TMO3BOJISAET UCTIOJIB30BATh JABOMYHBIH KOJI TS TIPEICTABIEHHS rPAQUYECKUX TaHHBIX.

JUnst KOAMPOBAHKS LBETHBIX IPaHuecKuX H300paKeHNI NPUMEHSCTCS npunyun 0eKoMno3uyuy MPOM3BOIFHOIO 1BETa HA OCHOBHBIE COCTABIAIONIME. B KauecTBe TaKHX COCTAaBIAIOMIMX
HCTIONB3YIOT TPH OCHOBHBIX 1BeTa: KpacHbiii (Red, R), senensiit (Green, G) u cuuuit (Blue, B). Ha npaktnke cumuTaercs, 4to 000 LUBET, BUANMBIN Y€I0BEYECKHM TI1a30M, MOXKHO MOJIY4HTb ITyTeM
MEXaHHYECKOTO CMEIICHHS 3THX TPEX OCHOBHBIX IIBETOB.

TIpu 5TOM cucTeMa KoupoBaHus 00eCIeYHBAET OHO3HAYHOE onpesiesienne 16,5 MiIH pa3InYHbIX LBETOB, YTO OJIM3KO K UYBCTBHTENLHOCTH YEIOBEYECKOrO Iila3a.

KpacHbi {255, 0, 0)

MyprypHbiit (255, 0, 255)

Xentoiii (255, 255, 0)

Benbiit (255, 255, 255)

Cwvnnia (0, 0, 255)

3aneHwii (0, 255, 0)

lonyGoi (0, 255, 255)

L{BeToBas cucTeMa RGB
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Puc. 3.20. I{BeroBas cucrema RGB
BexTopHbIe MeTO/IbI NO3BOJISIOT H30EKaTh NPoOIEeM MacmTaOMPOBAHMS, XapPAKTEPHBIX JUIS PACTPOBBIX METOA0B. B 3TOM ciiydae m300paXkeHHe NPEJCTABIISETCS B BUJE COBOKYITHOCTH

JIMHUIT 1 KPUBBIX. BMECTO TOro 4to0bl 3aCTaBIATH YCTPOHCTBO BOCIHPOU3BOAUTH 33JaHHYIO KOHMHUIYPALHIO MTHKCEICH, COCTABIAIOMIMX H300paXkeHue, eMy MepefaeTcs noapoOHOe OIUCAHHE
TOT0, KaK PacosioXkeHbl 00pa3yrolne H300pakeHHe THHHH U KPUBBIC.

PA3JIE 4:

JIOTMYECKHUE OCHOBBI IOCTPOEHUS HU®POBLIX ABTOMATOB

OCHOBY I1060TO JMCKPETHOTO BEIYUCINTENBHOTO YCTPOHCTBA COCTABIIAIOT 3IEeMEHTApHBIC JIOTHYECKHe CXeMbl. PaboTa 5THX cXeM OCHOBAaHA HA 3aKOHAX M NMPABHJIAX areOpbl JTOTHKH,
KOTOpasi ONEPUPYET ABYMs MOHSTHSIMHI: HCTHHHOCTH M JIOSKHOCTH BBICKa3bIBAHHSL.

Anzebpa nozuxku — pasje’ MaTeMaTHKH, H3y4alOIMi BhICKA3bIBAHHS, PACCMATPHBAEMbIE CO CTOPOHBI HX JIOTHYECKHX 3HAUEHHH (MCTHHHOCTH WJIH JIO)KHOCTH) M JIOTHYECKHX
onepauuii Hax HUIMH.

Anmapar anreOpbl JOTHKN {6Oynesoii anreOpel) cosman B 1854 1. Jk. ByleM Kak IONbITKA M3yYeHHs JIOTMKH MBIIIICHHS MaTeMaTHYEeCKUMH MeTOJaMH. BrepBbie mpakTHueckoe
npuMmeHeHne OyneBoit anredps 6but0 caenano K. Illennonom B 1938 r. mis aHammsa u pa3paGOTKH peNeiHBIX NMEPEKII0YATEIbHBIX CETeH, Pe3ylbTaToOM Yero SBHIAch pa3paboTka MeToxa
MPE/CTABICHHUS JTF000M CETH, COCTOSILLEH 13 COBOKYITHOCTH MEPEKII0YATEIeH H pelie, MATeMAaTHYECKMMH BbIPAKCHUSIMH 1 PHHLKMIIOB MX MPE0Opa30oBaHus Ha OCHOBE MPABKII Oy/eBOil anreopsl

IyieMeHThI. CXeMBI BBIYHCIIHTEIBHBIX YCTPOHCTB MOKHO YCTIOBHO Pa3leMTh HA TPH TPYIIIBL: HCIONHATENbHbIC, HHYOPMAIMOHHbIE U yIpaBIsomue. IlepBbie TPOU3BOAAT 06pabOTKy
nHbOpMALHH, IPEICTABICHHON B OHHApHOI (opMe; BTOpBIE CIIyKaT [ nepeaadn OnHapHO#H GopMbl HHGOPMALMH; TPETHU BBINOIHSIOT YIPABIAIOMINE (YHKIUH, TCHEPHPYS COOTBETCTBYIOLIIE
CHUTHAJIBI.

Omnepamun. OCHOBHBIMH, WIH 6a30BBIMH, oriepalsiMi OyiaeBoit miredpsl cayxar (tadn. 4.1): 1 (AND), MJIA (OR) u HE (NOT). Onepanust 1 Ha3bIBaeTCst IOTHYECKHM YMHOKEHHEM

WIH KOHBIOHKIIMEH 1 0603HaYaeTcsl 3HAKOM YMHOKeHHs {*, 1}. Oneparms MJIM Ha3bIBaeTCs JOTMYECKHM CIIOKEHHEM HMIIM TU3BIOHKIMEll H 0003HaYaeTcs 3HAKOM clIoxeHus { +, V}. Oneparms
HE Ha3biBaeTCst IOrMYECKUM OTPHULIAHHUAM WM HHBEPCHEH (IOTONHEHneM) 1 0003Ha4aeTcs 3HakoMm {', -.}.

Tabnuya 4.1
BasoBble JI0rHyecKue onepanun

Oncpanyus Haaganue onepanuu Oboznaversie onepalny
M (AND) JloTHY¢CKOe YMROKEHHE ~— .
KOHBIOHKIHS A
W (OR) Jlorryeckoe croxenne — +
AWIBIOHKLHA v
HE (NOT) JlotHyeckoe oTpHOANHC — !
HHBEDCHS -

4.1. OcHOBHBIE 32KOHBI H MOCTYJIAThI A1redpbl JJOrHKH
AxcuoMl (OCTyNaThl) anreOpbl TOTHKH
1 JIu3bIOHKIHS ABYX MEPEMEHHBIX paBHa 1, eciiu XOTs Obl 0/1HA U3
HHX paBHa 1:
0 +0=0;0+1=1;
1 +0=1;1+1=1.
2 KOHBIOHKIHS ABYX MEPEMEHHBIX paBHa 0, €ciim X0Ts Obl 0J1HA
nepeMeHHast paBHa 0:
0x0 =0;0x1=0; 1x0 =0; 1x1 = 1.
3 VHBepcHs 0JIHOTO 3HAYCHUs MIEPEMEHHOIT COBIA/IACT C ee Apy
THM 3HaUCHHEM:

0=l

4.2. TlpencTaBnenne (pyHKIMI anreOpsI TOTHKH

ByneBoit (mepekioyartenbHON, ABOWYHOI) (YHKIMEH Ha3bIBACTCS ABOMYHAS IMEPEMEHHAs )y, 3HAYCHHE KOTOPOil 3aBHCHT OT 3HAYCHMI APYTMX ABOMYHBIX NEPEMEHHBIX (X,, X ...X;),
UMEHYEMBIX apryMeHTamMu:
Y= Y(X0X2 cornrrennnns %)

3ananue OyneBoi (hyHKIIMHM 03HAYACT, UTO KAXKJIOMY M3 BO3MOMKHBIX COUCTAHHH apryMEHTOB MOCTABICHO B COOTBETCTBUE OMPE/ICTICHHOE 3HAYCHNE Y.
Tpu n aprymentax obiee amco coueranmii N = 2" . Tak Kak KakI0My COUETAHHIO apIYMEHTOB COOTBETCTBYeT /B 3Hauckns dynkuwmu (O, 1), To obiee uncio dymuximii F = 22",
bynesas dynkuus MoskeT ObITh 3a/1aHa Ha CJIOBAX, TAOIMYHO, ANreOpPandecKn WK YUCIIOBBIM CIIOCOOOM.

Ornepaiuio 3aMeHbl 01HOH QYHKIMH APYrUMH QYHKIUHSAMHU HA3bIBAIOT Cynepnosuyietl. JTa ONepalys 1aeT BO3SMOXKHOCTb C MOMOLIBIO GYHKIMI MaIbIX apryMEeHTOB HOJIY4HTb (YHKIHK
GoubIIIero yuca apryMeHToB

HopmaibHO# (hopMOii CUNTAIOT NpeiCTaBICHNE STHX (PYHKIHH TIOCPEICTBOM CYNEPIO3HIIMH BCIOMOTaTebHBIX (DYHKIIHIi — MUHTEPMOB H MaKCTEPMOB.

Munmepmom HA3LIBAIOT ynxanno, KoTOpast TPHUHAMAET 1 TOJILKO npu
O/IHOM 3HAYCHUH apryMeHToB " 0 — npu JPyrux (uHorna B JTeparype
HCIIOJIB3YETCsl TEPMHH «KOHCTHTYIHTA D).

Hanpumep, 11s GyHKIMHK IBYX apryMEHTOB HMEEM:

S % Ce G, G, G
o 0 1 0 ¢ 0
0 1 0 1 0 0
1 0 0 0 1 0
1 1 ¢ 0 0 1
Takum 06pa3om, 1151 QYHKIMH ABYX apryMEHTOB HMeeM YeThbIpe MHHTepMa:
-
c 1 — ) —.
0= ETRE ST
Cl = X, Xy,
R D
Cl N — )
2 =X 0%
Cl=x-x
3 =5 X

Maricmepmom HA3LIBAIOT ynxapmo, KoTopast TIPHHAMAET 0 TOTHKO TipH

oHOM 3HAYCHHH APryMeHToB H 1 — npu JpyroM (morna B JITepaType

HCIIOJIB3YETCS TEPMHH «KOHCTUTYIHTA HOJISD).
Hanpumep, st pyHKIMM ABYX apryMEHTOB HMEEM:
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4.3. Jloruueckuii CHHTE3 MePeK/II0YaTeIbHBIX H BHIYHCIHTEIbHBIX CXeM

4.3.1. Cunre3 nepexoyaTebHbIX CXeM

Ilep cxema— ecKoe POr0 YCTPOICTBA, COCTOSIILIEr0 U3 NepeKodaresei u X HX I} ATaKIKe BXOZ0B M BbIXOZ0B, HA KOTOPbI€ T0JAETCS
CKOTOPbIX CHHMAETCS 3IeKTPHYECKHIi CHIHAJL.

Kax/plii nepeximodarelb UMeeT TOJBKO [Ba COCTOSHHMSA: 3aMKHYTOE M pa3soMKHyToe. IlepekirouaTento X MOCTABHM B COOTBETCTBHE JIOTHUECKYIO MEPEMEHHYIO!, KOTopas MPHHHUMAeT
3HaueHHe | TOJBKO B TOM CiIydae, KOTr/a nepekitodaresb X 3aMKHYT H CXeMa IPOBOJIMT TOK; €CJIH Ke IepeKiIiouaTesb PasoMKHYT, TO MepeMeHHas X paBHa HOJIO. IIpn 5TOM JiBa nepeKiioyaTes

XuX cBsi3aHBI TaKUM 00pa3oM, 4To Kkoraa X 3aMKHYT, TO X Pa3’oOMKHYT, H Hao6opoT. CiieoBaTenbHO, €CIM MepeKmouaTenio X MocTaBieHa B COOTBETCTBHE JIOTHUECKas IEPEeMEHHas X, TO
HepeKToyaTenio X T0/HKHA COOTBETCTBOBATh MEPEMEHHAs X.

PaCCMOTpI/IM d)yHKI.lI/IPl TIPOBOAUMOCTH F HEKOTOPBIX MEPEKIIOYATEIBHBIX CXEM:

a)o o

Cxema He COJIep)KHT MepeKiodareseil i IPOBOJKT TOK BCera, ciefoBaTelbHo, F= 1; 6) C / O

Cxema COJIEPKHUT OJAUH NOCTOSHHO pa’i()Ml(Hyl‘in’l KOHTAaKT, CJI€/10BaTEJIbHO, FZO; B)

O X Q

Cxema
' o b4 o

CxeMa IPOBOJMT TOK, KOTJIa MIEpPeKIIioyaTelh X Pa3OMKHYT, H He IIPOBOJIMT, KOTJIa X 3aMKHYT, cleioBaTensHo, F(X)= X;

MPOBOJIHMT TOK, KOT/Ia MIEPEKIF0YATENb X 3aMKHYT, H He IIPOBOJIUT, KOTJa X Pa30MKHYT, CIeA0BaTelnbHO, F(X)=X;

[¢] X ¥ o
CxeMa [POBOJT TOK, KO/ 00a IepeKmoyaress 3aMKHYThI, ciieoBaTebHo, F(X)=xy, e)
X

o—i o

Cxema IpOBOJIT TOK, KOT/Ia XOTs ObI OJMH 13 TIEpeKITIouaTeseil 3aMKHYT, cieoBatenbHo, F(X) = xvy.
Tlpu paccMOTpeHNH MEPEKITIOYATENbHBIX CXEM PEIAIOT, KaK MPABUIIO, OJHY M3 OCHOBHBIX 3a/1a4: CHHTE3 MIIM aHAIIU3 CXEMBbI.

Cunmes nepexs )il Cxemvl no ) M YCI08UAM ee paﬁombt CBOJUTCS K CIIEAYIOIIUM TPEM dTaram:
1 CocraBneHne CI)y'HKLH/IH TIPOBOJIMMOCTH 110 3a/ITaHHBIM YCIIOBHSM.

2 VYrporenne 310 hyHKImnM.

3 TlocTpoeHue COOTBETCTBYIOIIEH CXEMBI.

Ananuz cxemwl XapaKkTepU3yeTcs CJICAYIOMUMHU dTaraMu:
OHpCﬂCHCHVIC 3HAYCHUI q)yHKLU/IH TIPOBOIMMOCTH TIPH BCEX BO3MOKHBIX HaﬁOan BXOJIAIINX B 3Ty (l]yHKl[l/"O TICPEMCHHBIX.
2 IosydyeHne ynpoueHHo#H GopMyIIbI.
PaCCMOTpMM MPUMEPHI PELICHUS 3a/1a4 CUHTE3a U aHaJIM3a HECJIOKHBIX MEPEKIII0YATE/IbHBIX CXEM.
3ajiaun cHHTE3a.
1. TTocTponm cxeMmy, coiepKaliyio 4 nepekIouarens x, ¥, Z v t, Takyro, 4ToObI OHa MPOBOJIHIIA TOK TOT/IA H TOJIBKO TOT/A, KOT/[a 3aMKHYT KOHTAKT MepeKioyaress t i kakoi-HuOyb 13
OCTaJIbHBIX TPEX KOHTAKTOB.
Pemenne. OyHKIWs IPOBOIMMOCTH sl JJAHHOTO ciryyast umeer B F(X, y, z, t) = t(xvyvz), a cxema umeer B

O t y O

z

3ajauu aHanu3a
2. HaiiieM yHKIIHIO MPOBOMMOCTH CXEMBI:

Pemrenne. MMeercst deThIpe BO3MOXKHBIX ITyTH TTPOXOX/ICHHS TOKA NPH 3aMKHYTHIX MEpeKmodarelsix a, b, ¢, d, e depes mepexmouareny a, b; depes nepekmouareny a, ¢, d; uepes

nepekmouarenn ¢, d u uepes nepexiouareny ¢, e, b. dynkuus nposomumoctu F(@, b, ¢, d,e)==a-b v a-e-d v c-d v c-e-h.
4, YpocTuM NepeKiioyaTe/IbHbIe CXEMBbI:
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x y

X

Pemenne:

Fx.y)=xyvyx=x-{yvy)=x-l=x

31ech nepBOE JOrHYECKOe CaraeMoe Z M (X V y) SBISETCs OTPULAHAEM BTOPOTO JIOTHYECKOTO CIAraeMoro (Z V X M y), a IM3bIOHKIMS NIEPEMEHHOI ¢ ee MHBepcHeit paBHa 1.

O X Q

Ynpomennas cxema:

4.3.2. CunTe3 BHIYMCIHTEIbHBIX CXeM

CHHTE3 BBIYHUCIIMTEIIBHBIX CXEM I10 33IJaHHBIM YCIIOBUAM pa(’mnﬂ CBOAUTCA K CICAYIOLIUM TPEM dTaram:
1. O6pazopanue C/THO (CKH®) dynkuuu 110 3a1aHHO TaGIHIE HCTHHHOCTH.

22



Taénuya ucmunnocmu — TA0IMYHOE NPEICTAB/ICHHE BbIMHC/INTENILHON (JIOrHYecKoii) cxeMbl (omepamuu), B KOTOPOM Hepe4yHc/IeHbl BCe BO3MOKHbIE COYETAHHMS 3HAYEHMIl

UCTHHHOCTH BXO/IHBIX CHIHAJIOB ( P 10B) BMeCTe CO HMCTHHHOCTH BBIXO/IHOI'0 CHI'HAJIA (pe}yvuﬂ ara ouepauuu) IS KaK/10r0 U3 3THX CoYeTaHUIl.
Ynpomenue s1oit Gpynkuun (npeodbpazosannio CAIH® (CKHD) B hopmyiny ¢ HANMEHBIINM YHCIOM BXOKACHHIT EPEMEHHBIX);

Yupowenune pynxuuu. [Ipu npeodpasoanun CAH® (CKH®) B dopmynry ¢ HAUMEHBIINM YHCIOM BXOXACHUH MEPEMEHHBIX (MHUHUMH3AUUS (QOPMYIIBI) MCIONIB3YIOT CICAYIOLINC
OCHOBHbIC IPUEMBI:

[] BBIHOC 3a cKOOKH XYV XZ =_X(Yv 2); * nonHoe ckiensanue XYV XY = X;

[] nornomenue X v XY = X;

n MHHHUMH3ALHA C UCIIOJIb30BAHUEM KapT KﬂpHO WK JuarpamMmm Beiiua.

uazpavma Beiiua unu kapma Kapro — odJter CK KOHCTHTYIHT M NoTyyeHne Haopa MPOCTHIX HMILTHKAHT.
Tabmuua 1 GyHKIHMIA 7 QpIyMEHTOB COACPKHT 2" knerok. Kaknast kiietka COOTBETCTBYET OHOM ONpPEAEICHHON KOHCTHTYIHTE CAMHHULIBL.
COUTEeTCTBHe KIICTKH TBGJ'IHL“:] onpeﬂeneHHoﬁ KOHCTHUTYDHTC €AHHHIIbI YCTAHABINBACTCA:

u JUIA 1uarpaMMbl Beiida ¢ moMoIpio o6pamiieHns TaONMIbL, Te KaKI0H KIeTKe TaOJIMIbl COOTBETCTBYET HAbOP BCEX apryMEHTOB, B KOTOPBIH KaiIblii W3 apryMeHTOB
BXOJIMT MJIM €3 3HaKa OTPHIAHNSA, UJIH CO 3HAKOM OTPHIIAHHS;
n A1 KapThl KapHo C IOMOLIBIO ABYX BXOJOB B TBGHHU}/, TJI€ yKa3aHbl ABC 4aCTH Hﬂ60pﬂ 3HAYCHUH APryMmeHTOB, IIPH KOTOPOM COOTBETCTBYIOLIAsA KOHCTUTYIHTA €AHHHIIBI

TPUMHUMAET €IMHUYHOE 3HAaYCHHE.
HDCTpDEH"E cxembl. B kadecTBe TpUMeEpa JIOTHYECKOTO CHHTE3a BBIYHCIUTE/IBHBIX CXEM PACCMOTPUM MMOCTPOCHHUE OJIHOPA3PSAJHOIO JIBOMYHOIO CyMMaTOopa, UMEHOIIEIo JIBa BXO1a (X, 1

X,) 1 1Ba BeIxoza (S u P) puc. 4.4.

A — 5 — CyMMa

R — )y . P — nepeHoc
& CTapLWKA paspan

Puc 4.4. JIBonunerii cymmatop

3amauM TaGIHIly HCTHHHOCTH CyMMAaTopa.

X, 0
X, 0
0
0

S = fi(x,x)
P=fx,x)

S| =]
(=3 IET N
= =3 .

ITpencrasum Berxomubie Gynkuun S u P 8 une CAHD:

— p—

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

P=folx.x)=xx,.

HE |

HIH fP—> 5

HE

Puc 4.5. Jlorndeckasi cxema cymmaTopa
Jlozuueckuit nemenm — 4acTh EKTPOHHOMN JIOTHYECKOH CXEMBI, KOTOPas peaiu3yeT IEeMEHTapHYIO JIOTHIECKYIO QYHKIIHIO.
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Puc 4.5. CtpykTypHas cxeMa cymMaropa

4.4. OcHOBBI YJ1eMeHTHOI 62361 HH(PPOBLIX ABTOMATOB

4.4.1. Jloru4eckue 3J1eMeHThbI

K OCHOBHBIM JIOTHYECKUM JIEMEHTaM COBPEMEHHBIX BBIYHCIHTEIBHBIX YCTPOHCTB OTHOCSTCS JIEKTPOHHBIC CXeMBl, peanusytoiuue onepaunu U, WINW, HE, U—HE, WJIN—HE u gpyrue,
a TaKKe TPUTTep.

C MOMOIIBIO 3THX CXEM MOKHO Pealn30BaTh JII00YIO JIOTHYECKYIo (hyHKIIMIO, OIUCHIBAIOILYI0 paboTy YCTPOHCTB KoMIbioTepa. OGBIMHO Y HUX OBIBAIOT OT JIBYX 10 BOCHMH BXOJOB H OJIMH
WITH JIBA BBIXOJIA.

Cxema M. Dta cxema peann3yeT KOHBIOHKIHMIO ABYX Min 6ojiee JOTHUECKHX 3HaYeHHi. YCI0BHOE 0003HAUCHNE HA CTPYKTYPHBIX CXeMax CXeMbl M ¢ IByMsi BXOJaMH MPEACTABICHO HA
puc. 4.7.

XXy

Puc. 4.7 Ycnoroe 0603HaueHne 1 TaOIHIIa HCTHHHOCTH cXeMbl M

E}.'lVlHI/ILla Ha BBIXO/IC CXEMbI " 6y,‘JCT TOr/1a ¥ TOJIbKO TOT/Ia, KOr/la Ha BCEX BXO/1aX 6yﬂyT CJIMHULIBI. KOTZ[& XOTs 6!:[ Ha O/THOM BXO/IC 6y}1CT HOJIb, HA BBIXOJIC TAKKC 6yﬂCT HOJIb.

CBsi3b MKy BBIXOJOM Z TOH CXEMbI M BXOJAMHU X U Y OIMCBHIBACTCS COOTHOLICHHEM: Z = XXy (4UTaeTcs KakX M y). Oneparus KOHBIOHKIMH HA CTPYKTYPHBIX CXeMax 0003HauaeTcs
3HAKOM & (YMTACTCS KAK AMIIePCIH), SBIISIOUIMMCS COKPAILEHHOM 3allMChIO aHTJIHiiCKoro cioBa and.

CXCMZ HJIn. 3Ta CXema peanu3yeT AU3BIOHKIHIO ABYX WIH 60:ICC JIOTHYECKUX 3HAYCHHH. KOF;{E} XOTs 6BI Ha O/THOM BXO/IC CXEMBbI W 6y;lCT CIMHMILIA, HA €€ BBIXO/IC TAKKC 6y;lCT
eMHHIIA.

XvVy

Puc. 4.8 Ycenosuoe o6o3uauenne 1 tabnuua ucrunHocti cxemsl MJINA
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Cxema HE. Cxema HE (uHBepTOp) peannsyer onepaiuio oTpunanus. CBA3b MEX/y BXOJOM X 3TOH CXeMbI M BBIXOJIOM Z MOXKHO 3aIHCaTh COOTHONIGHHEM Z = X, TJIC X YHTACTCs KaK «He
X» HIIH «HHBEPCHS X».

o
2% I—2 —

Puc. 4.9 YcnosHoe oGo3HadeHne 1 Tabiuia HCTHHHOCTH cxeMbl HE

PA3JIEJ 5:
KOMITIbIOTEPHASI OBPABOTKA HH®OPMALIMHU

5.1. OcoGeHHOCTH KOMIBIOTEPHOI 00padoTKN HHpOpMAIHH

O6paboTKa ABIAETCS OAHOI U3 OCHOBHBIX ONEPALHIA, BHIIOTHAEMBIX Hal HH(OpPMALEH 1 TIIaBHBIM CPEICTBOM yBETHUEHHs ee 00beMa M pasHooOpasus. [lst ocymecTiaeHust 06paboTkn
HMHGOPMAIHH € TOMOIIBIO TEXHHYECKUX CPEICTB €€ NPEICTABIAIOT B (JOPMATH30BAHHOM BHJIE — B BUJIE CTPYKTYp JAHHBIX («MH(OPMALHMOHHEIX 00BEKTOB)), IPEICTABIIAIOIMX CO00i
HEKOTOPYIo abCTPaKIHIo (hparMeHTa PearbHOro MUpa.

Obpabomka unopmayuu — nojayuenre oJHUX «HHOOPMANHOHHBIX 00HEKTOB)» (CTPYKTYP AAHHBIX) H3 IPYIHX MyTeM BbINO/IHEHHsI HEKOTOPBIX AJArOPHTMOB.

Hcnonnumens anzopumma — aOCTpaKTHas WIM peanbHas (TeXHHYecCKass, OMONMOTHYEcKas MM OMOTEXHHYECKas) CHCTEeMa, CHOCOOHAs BBIMOJHUTH ACHCTBHS, MPEIMHCHIBACMBIC
AIrOPUTMOM.

B coBpemenHoit HHPOPMATHKE OCHOBHBIM HCIIOJIHHTEIIEM alrOPUTMOB siBjsiercst DBM, HasbiBaeMast Takke KOMIIBIOTEPOM (OT aHIII. COMPUter — BBIYMCIIHTEIb).

B 3aBucnMocTH 0T (hOpMBI TIpeICTaBICHHS 06pabaThiBaeMOit HH(POPMAIIMH BBIYUCITHTEIbHBIC MAIIHHBI ASTATCS Ha TP OOJIBUINX Kacca:

[ ] ungporsie BuruncaHTebHbIe MammHbl (LIBM), o6pabaTsiBatontie HHOOPMAIIHIO, IPECTaBICHHYIO B IH(POBOi popme;

[ ] aHAIOr0BbIe BBIYHCIUTENbHbIe MamHHbl (ABM), oOpabatsiBaronine HHYOPMALHIO, [PEJCTABICHHYIO B BUJE HENPEPHIBHO MEHSIOMIMXCS 3HAYCHHH KaKoii-1160 (usnueckoii
BEJIMYHHBI (JJIEKTPUYECKOTO HANPSKEHHS, TOKa U T. J1.);

[] rHOpPHHbIE BhIYHCIHTEIbHBIE MammnHbl (IBM), cozepxaliye kak aHanoroBsie, Tak 1 LU(POBBIE BEIYUCIUTEIBHBIC yCTPONCTBA.

nOCKOJ’lLKy B HACTOALICC BPEMsA MOAABIAIOLICE 6OJTLU.WIHCTBO KOMIIBIOTCPOB  ABJIAIOTCA LlMCl)pOBLIMPI, Janee CI0BO «Komnbromep», WA ((3BM)), 6y}:l€M leDTpC6ﬂ5lTB B 3HAYCHUH
«yugposoii komnviomepy. Jlns 06pabOTKH aHAIOroBOH HH(MOPMALMH HA TAKOM KOMITBIOTEPE ee CHadana npeodpasyroT B uppoByio GopMmy .

OCHOBY COBPEMEHHbIX KOMIIbIOTEPOB 00pasyer ammaparypa (HardWare) — coBOKyITHOCTb 3EKTPOHHBIX H 3JIEKTPOMEXaHHYECKUX 3JIEMEHTOB M YCTPOICTB, a NPHHIHII KOMIIBIOTEPHOI
06]’)&160TKH HHC]’)O]’)MHHHM COCTOMT B BBINIOJITHCHHH TPOTPAMMBI (SOftWﬂre) — (bOpMaﬂ“SOBaHHOM OMHWCAHUH aJIropuTMa OGpaGOTKl/l B BHJC MOCICAOBATCIBHOCTH KOMAH/, YNPAaBJIAIOIIAX
nponeccoM 06paboTKu.

Komanya npejcrasisier co60ii IBOMUHBIH KOJI, KOTOPBII OnpeienseT JeicTBHE BHIYHCIUTENBHON CHCTEMBI 1O BBITNOIHEHUIO KAaKOH-1H00 onepanum.

Onepayus — KOMILIEKC COBEPIIAEMbIX TeXHOJOrHUeCKUX JelicTBHI HaJ HH(OpMaLHeli 10 0HOI W3 KOMaH/I NPOrpaMMBbl.

B 061LlEM ciaydac B BBIYHCIIUTEIIBHOM CHCTEME MOKET OJTHOBPEMEHHO CYILICCTBOBATH IMPOU3BOJIEHOC YHCIIO TTPOLIECCOB, MO3TOMY MEKAY HUMH BO3MOKHA KOHKYPCHIHSA 3a oﬁnaﬂaﬁue TEM
WJIA MHBIM PECYPCOM, B IEPBYIO OYCPEIb BPEMECHEM ITPOLIECCOPA — OCHOBHOTO BBIYHCIIUTEIIBHOTO yCT]’)Of;ICTBa BBM

C TOYKM 3pEHHUS OPraHHU3aLUHI BHIYHCIUTENLHBIX MPOLECcOB B IBM BBIIENAIOT HECKOJIBKO PEKHUMOB:

W OJIHONIPOTPAMMHBIi 0JIHOTIONIb30BATENBCKHI PEKUM, B KOTOPOM BBIYHMCIIEHHS HOCAT MOC/IEN0BATENbHBIN XapakTep, a pecypcsl OBM He pasuensiorcs;

[ ] MyJIbTH3a1auHbli, KOTJa HECKONBKO TMPOTPaMM MOCNENOBATEIBHO HCIONMB3YIOT BPEMs MpPOLECCOpa, MPH 3TOM BO3MOXKHO pa3JeiCHHE KaK anmapaTHBIX, Tak U
TIporpaMMHBIX pecypcos DBM;

] MHOTOIIOIL30BATENbCKHIM, KOTIa KaXIOMy MONb30BaTeNI0 BHIIENAETCS KBAHT (MHTEPBa) BPEMEHH HPOLECCOpa, IIPH TOM 3a1aua pacipeielleHHs PECypCoB, B IEPBYIO
oYepe/ib BpEMEHH MPOLECCOPa U MaMSATH, 3HAYUTETLHO YCIIOKHAETCS;

[ ] MYJTBTHIIPOIIECCOPHBIi, KOT/Ia BEIYMCIIUTEIBHAS CHCTEMA, BKIIOYAIONIAs HECKOJIBKO MPOIECCOPOB, MO3BOJISICT BBITIOTHATE PEATbHBIC APA/UICTBHBIC MPOLECCH, MPH 3TOM

pacnpe/ieNieHHe PecypcoB HOCUT HauboJiee CIIOXKHbIH XapakTep.

TIpu BbINOJIHEHHH 33124 00pabOTKKH HH(OPMALMHK HA KOMIIBIOTEPE BBIAEISIOT MAKETHbIN 1 HHTEPAKTUBHBIH (3aIIPOCHBIH, J{MaIOTrOBbINH) PEKUMBI B3aHMOICHCTBHS 10JI1b30BaTels ¢ DBM.

TlakerHblii PeKHM [IEPBOHAYATILHO WCIIOIB30BAJICS [UIsl CHUKEHUS HEITPOU3BOAUTEBHBIX 3aTPAT MAILLIMHHOIO BPEMEHH I1YTEM 06beuuuenm{ OJIHOTHUITHBIX 33Llalll/ll7l. Ero CyThb 3aKJIKOYACTCs B
CIICYHOIIEM. 321;[21!—"/[5{ TPYNIUPYKOTCA B MAKEThI, Ka)l(lﬂ:lﬁ CO CBOMM OTJICJIBHBIM KOMITHJIATOPOM. K()MI'WU'WTOP 3arpy’KaeTcs OJIMH pas, a 3aTeM OCYIICCTBIIACTCA MOCIICA0BATCIIBHAA TPAHCIALNS
BCEX 3aIaHMH MakeTa.

B Hacrosiiiee BpeMst 10 MAKETHBIM PEXUMOM TaKXKe MOHUMAETCS IIPOLECC KOMIIBIOTEPHONH 00padoTKH 3ajaHuii 6€3 BO3MOMKHOCTH B3aUMOJEHCTBUA ¢ moib3oBateneM. [Ipu stom, Kak
TIPaBUIIO, 3a/JaHHs1 BBOJATCS 110JIb30BATE/ISIMU C TEPMHHAJIOB U 06p363.’l'blBﬂlO'l’C)l HE cpasy, a IOMENIaloTCs CHavyasaa B 04epe/ib 3a/1a4, a 3aTeM I0CTYIarT Ha 06].)360'“()/ 10 Mepe BblCBO60)K,LlellM}i
pecypcos. Takoit pexxnum peaansyeTcss BO MHOTUX CHCTEMaX KOJIIEKTHBHOTO JIOCTYyMa.

MHTEPEKT"BHblﬁ pe?KPIM TpeyCMaTpUBACT HEMIOCPECACTBEHHOC B?a“MO}lCﬁCTB“C T0JIB30BATEIIA C MH(I)OpMaLlVlOHHO-BLI‘WICﬂHTCJTLHOﬁ CHCTEMOW M MOYKET HOCHTh XapakTep 3arnpoca (KaK
NPaBMIIOo, peria-
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MEHTHPOBAHHOTO) My Jmanora ¢ O9BM [12]. 3anpocnbiii pesicun no3sonser muddepeHIMPOBaHHO, B CTPOr0 yCTAHOBICHHOM HOPSIKE MPEIOCTARIATE NOJB30BaTelIAM BpeMs Jyisi o0mieHns ¢ OBM.
Juanoeoswiti pexicum OTKPHIBACT TIOJB30BATENIO BO3MOXKHOCTh HENOCPEICTBEHHO B3aMMOJICHCTBOBATH C BBIYMCIMTEIBHONH CHCTEMOH B JIONYCTHMOM JUIsi HEro Temne paGoThl, peanusys
ﬂOBTOpﬂK)U.lPlﬁCﬂ LMKJI BbIJAAYH 3a/1aHus, [10JIy4CHUS 1 aHanu3a OTBETa.

5.2. IToKoJieHHsI 21eKTPOHHBIX BBIYHCIHTEIbHBIX MAIIHH

PazBuTHE 3]IEKTPOHHBIX BEIYHCINTENBHBIX MAIIHH MOKHO YCIIOBHO Pa3OHTh Ha HECKOJIBKO 3TarnoB (mokoneHuii DBM).

Tepseiii 31an (3BM neporo nokonenus) — 10 koHua 50-x rogos XX Beka.

Toukoii otcyera 3ps1 DBM cumrator 1946 ., korzta ObUT CO31aH NEpBbIii 21EKTPOHHBIN LIppoBOii kommbroTep «Huak» (Electronic Numerical Integrator and Computer). BerduciiresnbHbie MaliHbI
3TOrO MOKOJICHHs CTPOMIIMCH Ha SIEKTPOHHBIX JIAMIIAX, MOTPEOIAIONIMX OTPOMHOE KOJIMYECTBO JEKTPOSHEPTHH H BBIIEIAIONINX MHOTO TEIa.

Yucna B OBM BBOIHIMCH C TOMONIBIO ITep(oKapT 1 Habopa nepekiIrouaTesneii, a mporpaMma 3ajapanach COeAMHEHHEM THE3JI Ha CTeNMalbHbIX HAaOOPHBIX IU1aTaxX. [IPOH3BOINTEIBHOCT
Takoii rurantckoit 9BM Oblna HUIKE, 4eM COBPEMEHHOTO KalbKy/IATOPA.

OCHOBHBIMHU HX NOJIE30BATENAMHU OBLIH yU€HbIE, PelIaBIIne Hanboiee aKTyalbHbIE HAYYHO-TEXHUYECKHE 3a/[aUt, CBSI3aHHbBIC C PA3BUTHEM PEAKTHBHON aBHALIMH, PAKETOCTPOCHHS H T. 1.

Cpedu uzeecmiubix omeuec X Mawun nep < HeobxoouMo om. BOCM-1 (6 ) cuemnas mawuna), Cmpena, Ypan, M-20. Tunuunvie
xapaxmepucmuku OBM nepeoco noKo:eHus (na npumepe BOCM-1, 1953 2.): emxocms namsmu — 2048 cros; ﬁbzcmpw)emmsue — 7000—8000 on./c; paspsonocme — 39 paspsados;
ipug. c el 3anamotl; cucmema KOMaHo — mpexaopecHas; YCmpoucmeo 6600a — Nep@hoieHma; Koau4ecmeo 1eKmy X 1aMn 8 ipamype — oxozno 4000,

GHewHue 3anomunaiowue ycmpoiicmea — bapabanwl na 5120 cnos; macnumunas rewma — 0o 120 000 cnos, 661600 na 6oicmpyio yugposyio newams — 300 cmpok 6 munymy. Omeuecmeennas
DBM M-20 (20 moic. on./c) Gvina 0010l U3 camvix OGbiCmMPOOCUcmMBYIOUUX MAULUH NEPBO2O NOKOIEHUS 8 MUpe.

Bropoii 3tan (OBM BTOpOro nokoneHus) — 10 cepeaunsl 60-x ronoB XX Beka.

PasBuTie SIEKTPOHHKH NPHUBENO K M300peTeHHI0 B 1948 . HOBOrO MOJyNPOBOAHMKOBOTO YCTPOIMCTBA — TPAH3MCTOPA, KOTOPBI 3aMEHHI JIaMIbl (CO3JATeNN TPAH3MCTOpa —
coTpyaHuKH amepukanckoi ¢upmer Bell Laboratories ¢usuxu V. Iloxmu, V. Bparreitn n [ix. Bapaun 3a sto pocrmkenne Obuin ynocroensr HoGeneBckoit npemun). OAHOM U3 nEpBBIX
TpaH3ucTOpHBIX DBM Obl1a co3nanHas B 1955 1. 6oproBas DBM Ju1st MEKKOHTHHEHTaIbHOM Oamncrndeckoii pakers ATLAS.

B pamkax BTOporo nokoseHus Bce 6osiee 4etko npossisercs aupdeperimanns DBM Ha Manbie, cpeiHie i GOIbIINe, TI03BOJHBIIAS CYIIECTBEHHO PAaCIIHPUTE cdepy npuMeHeHns DBM.

B 5T0T mepHox MOSBIIMCH TAK HA3BIBACMBIC AITOPUTMUYECKHE 36l -KlUl BbICOKO20 YPOGHS, CPEACTBA KOTOPBIX AOMYCKAKOT ONHMCAHHE BCEH HEOOXOIMMOM IMOCIEHOBATENLHOCTH
BBIYMCIIMTENbHBIX ACHCTBHIl B HATIISHOM, JIEFKO BOCIPUHUMaeMOM Buze. [IporpamMma, HamucaHHas HA QIrOPHUTMHYECKOM SI3bIKE, HEMOHSTHA KOMIIBIOTEPY, BOCIPHHHMAIOLIEMY TOJIBKO SI3BIK
CBOMX COOCTBEHHBIX KOMaHJI. I103TOMY crienuanbHbIe IIPOrpaMMbl, KOTOPbIE Ha3bIBAKOTCS MPAHCAAMOPAM, TIEPEBOIAT IPOrPAMMY C A3bIKa BBICOKOTO YPOBHS Ha MAIIMHHBII S3BIK.

Tpernii 3tan (OBM Tperbero nokonenns) — 1o Hadana 70-x rogo XX Beka.

DnemeHTHOI 6a30ii B DBM TpeThero nokoeHus SBISIOTCS MHTErpanbHble cxeMbl. CO3aHHe TEXHOJIOTHH MPOM3BOJACTBA MHTErPAIBHBIX CXEM, COCTOSIIMX U3 AECATKOB EKTPOHHBIX
9JIEMEHTOB, 00Pa30BAHHBIX B IIPSIMOYTOJILHOM IUIACTHHE KPEMHHSL, TI03BOJIHIIO YBEINYHTh ObICTPOACHCTBHE U Haje:KkHOCTE DBM Ha ux ocHoBe.

MauiuHbl TPeThero MOKOJIEHHs — 3TO CEMEHCTBO MAllMH C €IMHON apXMTEKTYPOH, T. €. MPOrpaMMHO-COBMECTHMBIX. OHH MMEIOT Pa3BUTHIC ONEPAIMOHHBIE CHCTEMBI, 00NaJaloT
BO3MOKHOCTAMHU MYJIBTUIPOTPAMMHPOBAHHS, T. €. OJHOBPEMEHHOTO BBITIOJIHEHHS HECKOJIBKUX MPOTPaMM.

BhICTpOJCHCTBIE MALIMH BHYTPH CEMEICTBA M3MEHSIETCSl OT HECKOJIBKUX AECATKOB THICSY J0 MHUIUIMOHOB ONEpaLuii B CeKyHIy. EMKOCTb OepaTHBHON NaMsTH JOCTHIAeT HECKOIBKUX
COTEH THICSY CIIOB.

B nepron MauuH TPEThEro MOKOJICHUs MPOHM30IIEN KPYIHBI cABUT B 061acT npumenenns IBM. Eciu panbme 9BM HCNosb30BaIich B OCHOBHOM JUISL HAYYHO-TEXHHHECKHX PAacyeToB,
TO B 60—70-¢ rojipl Bee OoJIbIie MecTa CTalla 3aHUMAaTh 00paboTKa CHMBOJIBHON HH(OPMALIHH.

Yerpeprolii 3Tan (9BM 4eTBepTOro MoKoaeH s ) — M0 HACTOSIIEE BPEMs.

DTOT JTal yC/IOBHO JIETIAT Ha JIBa MEPHOJIA: MEPBbIil — /10 KoHIa 70-X TO10B ¥ BTOPO# — ¢ Havyana 80-X 1o HACTOsIIee BPeMs.

B nepeviii nepuod ycrnexu B PasBUTHH DIIEKTPOHMKH TPHUBENH K CO3JAHMIO GOyblMX MHTerpanbHbiX cxeM (BHC), rae B OJHOM KpHCTaUle pasMeIlanoch HECKONBKO JECATKOB THICAH
JIEKTPOHHBIX YEMEHTOB.

PaspabateiBamice HoBble OC, MO3BOISIONIME MPOrPAMMHCTAM OTJIAXKHBATH CBOM TPOTPaMMBI TIPsAMO 3a aucrieeM DBM, uto yckopsiio pa3pabotky nporpamm. Crana HpoCIeKHBAaThCS
JIpyrast TCHACHIIMS: «BCE, YTO MOTYT JENaTh MAIINHbI, J0JDKHBI IC/IATh MAIIHHBI; JIIO/M BBITIONHSIOT JHILb Ty YacTh PaGOThI, KOTOPYIO HENb3sl aBTOMATH3HPOBATEY.

B 1971 r. Gbln M3rOTOBIEH IEPBBIH MHKpompoueccop — Gonplas uHTerpanbHas cxema (BMC), B KoTOpoi MOJHOCTBIO pasMemiaicst mpoueccop OBM mpocToii apXMTEKTypEI.
Bo3MoKHOCTB cepHitHOrO BbITycKa mpocThix DBM Manoii croumocth.

Bo emopom nepuode ynyuuenne TexHonoruu BUC mo3BoIsio H3roTOBIIATh ACMIEBBIC 2MEKTPOHHBIE CXEMBbI, COAEPIKAIINE COTHH THICSY IEMEHTOB B KPUCTAJLIE — CXEMbl CBEPXO0TBLIOH
crenenn unTerpauun — CBUC

TTosiBHIIaCh BO3MOYXHOCTB CO3/1aTh HACTONIBHBIN IPHOOP ¢ rabapuTaMu TeIEBH30pa, B KOTOPOM pasMellainch MUKpo-OBM, KiaBHaTypa, a Takke CXeMbl CONPSKEHHs ¢ MalorabapHTHBIM
TI€YaTaIOIINM yCTPOHCTBOM, U3MEPUTEILHOH anmaparypoi, apyrumu O9BM u 1. 1.

C TOYKH 3PeHHMsI CTPYKTYPBI MAIIMHBI 5TOTO TOKOJEHHS MPEACTABIAIOT cO00# MHOTONPOLECCOPHBIE H MHOTOMAIINHHBIE KOMIIIEKCHI, paboTalomue Ha o0uIylo namaTh 1 ofuiee moe
BHEIIHUX YCTPOHCTB.

5.3. Knaccuduxauus cpeacts 06padoTku nHdpopmManun

Krnaccndukanus mo npou3BoAHTENLHOCTH H XapaKTepy HCOIb30BaHNs KOMITBIOTEPOB. KOMIBIOTEpHEIE cpecTBa 06pabOTKM MOXKHO YCIOBHO MOAPA3/ACTHTS Ha:

] MHKPOKOMIIBIOTEPBL;
[] MOIHOpeHMBbI;
L] CYNEPKOMIIBIOTEPHI.

LlaHHﬂﬂ Knaccm})m(aum{ JIOCTATOYHO YCJIOBHA, TTOCKOJIBKY HWHTCHCHBHOC Pa3sBUTHEC TEXHOJIOTHI TIPOM3BOJCTBA S3JICKTPOHHBIX KOMIIOHECHTOB H 3HAYNTEITbHBIH Tporpecc B
COBEpIICHCTBOBAHIH apXHTEKTYPhI KOMITBIOTEPOB M HanboJiee BayKHBIX COCTABJISIONIMX HX JIEMEHTOB NPUBOIAT K Pa3MBIBAHUIO T'PAHUI MEK/y YKa3aHHBIMH KJIACCAMH CPEJICTB BBIYUCIHTEIBHOM
TexHukH. Kpome Toro, paccMoTpeHHas KIacCH(QUKalKs y4UTHIBACT TOJIHKO ABTOHOMHOE MCIIOJI30BAHHE BHIYHCIIHTENIBHBIX CHCTEM. B HacTosiiIee BpeMs nmpeoOiiajjaeT TeHACHIHs 00beIMHeH s
PA3HBIX BBIYMCITMTEIBHBIX CHCTEM B 6bIYUCIUMENbHbIE Cemil PA3IMYHOTO MaciITaba, 4To MO3BOJISIET HHTErPUPOBaTh HH(OPMAIIMOHHO-BEIYNCINTEIBHBIC PECYPCHl Ul Hanbonee sddexTnBHOl
peanu3army HHYOPMAITMOHHBIX MPOLECCOB.

Bbl Te/TbHAs q cemp— pp paccp IBM 1 Tep HbIX iiCcTB, X MeKIy co00ii KaHAIaMK NepeayH TaHHBIX.

Jlns xapakrepuctukn OBM BMeCTO HPOU3BOJUTENLHOCTH 061,1'1110 YKa3bIBAIOT TAKTOBYIO YacTOTY, boliee 061,e|<muuo OINpeIENAIOLLYI0

6BIC1])O;.'ICVICTB"C MAaIIHHBI, TAK KaK Kaxkaas onepanus TpC6yCT JUISL CBOCTO BBITIOJTHEHHS BIIOJTHE OTNIPEICJICHHOTO KOJTMYECTBA TAKTOB.

Taran — Bpems 0THOKPATHOIO CPAOATHIBAHMSI JIONHUECKOI0 dJIeMeHTa.

Bo Bcex DBM ectb crienuaibHOe YCTPOHCTBO — 2eHepamop makmosoli 4acmonivl, KOTOPOE BbIJAET TAK HA3bIBAEMbIE TAKTHPYIOI[HE UMITY/IbChI, HHULIMUPYIolHe cpabarbiBanue cxem. T.
€. Ipekae Yem JIOTMYECKHUii SJIEMEHT CHOBA BBITIOJIHUT KaKle'JlMGO MHUHUMAIbHYIO dJyllKLll’llO — MHUKPOOII€paLHIO, I0JKHO llpOﬁ’l‘M HEKOTOPOE BPEMsI, HA3bIBAEMOE MAaKmMoM.

YacTo uisi OLCHKH Mpon3BojmTenbHOCTH DBM nenonb3yror Hekotopoe uncio MIPS (Mega Instruction Per Second — musumion komanz B cekyHay) win uucino FLOPS (FLoating Operations Per
Second — orepariiii Hajt YMCIIaMK C TUIABAFOLLCH 3aMsTo (TOYKOM) B cekyHyty). Hanpumep:

—  zamich 50 MIPS (MUTIC) o3sadaer S0 MIUTHOHOB KOMAH){ B CEKYHILY;

— 100 MFLOPS (M®JIOTIC) — cro MumumonoB (Mejia) orepaluii Ha/| YMCIaMH C IUIaBaIoLIeil 3a1sMToi (TOYKOi) B CEKYHIY;

— 100 GFLOPS (I'®JIOTIC) — cro Muumapoe (Giga) oneparuii Ha/| YHCIaMH ¢ MIaBAOLIEHi 3asTOM (TOUKON) B CEKYHJLY.

KoMnboTepHsie cpeacrea
oGpatoTk ndopMaLK

Muipo- MoiiHd peiimet Cynep-
I(DMnblOTepht KOMI"II:IOTEDH

Bot4HCAUTEALHDIE CETH

Puc.5.1. Knaccudukanus KOMIBIOTEPHBIX CPEICTB 06pabOTKM HH(OPMAIK

MHuKpPOKOMIbIOTEPHI. [1epBOHAYATBHO ONMPEIENSIONIMM TPU3HAKOM MHKPOKOMITBIOTEPA CITY)KHIIO HAaJIMYHe B HEM MHKPOTIPOIIECCOPa, T. €. HEHTPATbHOTO MPOIECccopa, BHITIOIHEHHOTO B
BUJIE OJIHOI MHKPOCXEMBL.

Pa3sHOBHIHOCTS MHKPOKOMIBIOTEPa — MHKPOKOHTPOIUIEp. DTO OCHOBAHHOE HA MHKPOIPOLECCOPE CIENHATH3MPOBAHHOE YCTPOHCTBO, BCTPAHBAEMOE B CHCTEMY YIPABICHHS HIM
TEXHOJIOTHYCCKYIO JTHHHIO.

Hepconanvuvie komnvromepot (1K) — 5T0 MHKPOKOMITHIOTEPBI YHHBEPCATTBHOTO HAa3HAYCHHSA, PACCYHTAHHBIC HA OJIHOTO MOJIB30BATEIIA H YIPABIACMBIC OTHAM UEIOBEKOM.

Tlepconanbibie KOMIBIOTEPb MOJKHO KIACCH(HIMPOBATH U [0 KOHCTPYKTHBHBIM 0COOCHHOCTAM.
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MepcoHantHue

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

Puc. 5.2. Knaccnduxanus ITK 10 KOHCTPYKTHBHBIM 0COOEHHOCTAM

Laptop (uakoneHHHK, OT lap — xoneHo u tOp — moBepx) mo pasmepam OGAM30K K 00brdHOMY Hoptdento. [1o ocHOBHBIM xapakTepucTHkaM (ObICTPOACHCTBHE, NMAMATH) MPUMEPHO
coorBerctByet HacTobHBIM [TK. Ceiiuac KOMIBIOTEpBI HTOTO THIA YCTYMAKT MECTO CILE MEHBIINM.

Notebook (GroxHOT, 3amicHas KHIDKKa) [0 pasMepaM Oirke K KHATe KpynHoro dopmara. Mmeer Bec okoio 3 kr. ITomemaercst B moprdens-aumiomar. JUist CBs3u ¢ 0HCOM ero 06bIMHO
KOMILIEKTYIOT MozieMoM. Hoyr6yku 3adacryio cHaOxatoT nprBogamu CD-ROM.

Palmtop (HanaoHHHK) — CaMble MaJICHbKHE COBPEMEHHbIE MIEPCOHAIBHBIC KOMITBIOTEPHL. Y MEIIAIOTCS HA NaZ0HH. MarHUTHBIE JUCKH B HHX 3

DHEPIC MMast SEKTPOHHAs
namsth. Her n Hakomnureneit Ha quckax — 06MeH unbopMaruei ¢ 0OBIMHBIME KOMITBIOTEPAMH HIET 10 ITHHMAM cBsi3u. Eciu Palmtop nomonuuts Habopom AeT0BBIX IPOrPaMM, 3aMHCAHHBIX B
€r0 MOCTOSHHYIO AMSITh, TIOJlyYHTCS. nepconabhbiii yugposoii nomownux (Personal Digital Assistant).

Mbiindpeiimbr. Tpemma: 1 I P MHPOKOr0 KJIacca HAyYHO-TEXHMYECKHX 3a1a4 M SBJISIOTCS CJIOKHBIMH M JIODOTMMH MallmHamH. VX nenecoo0pasHO NMPHMEHATH B
Gonpuux cucTeMax npu Hanmuunu He MeHee 200—300 pabounx mecT.

LlenTpanu3oBanHas 00paboTka MaHHBIX Ha MOiH(peliMe 0OXOAHTCS NMpUMEpPHO B 5—6 pa3 JemieBie, 4eM pachpejcieHHas oOpaboTka NpH KIHEHT-CEPBEPHOM MOAXOAE C
HCIOJIb30BaHHEM MUKpoDBM.
Hzeecmuviit moungpetin S/390 gupmor IBM o6viuno ocnawaemes ne menee uem mpems npoyeccopamu. Makcumanviwiii 06vem 20 Xp Odocmueaem 342 mep i

CynepKoMNbIOTepPbI. IT0 OUYEHb MOIIHBIE KOMITBIOTEPBI ¢ IPOM3BOANTEILHOCTBIO cBbile 100 MPJIOIIC. Onu Ha3biBatoTcst cBepXObicTpoaeicTByrommMH. [Tostomy cyrepdBM cosnarorces B
BHJIE BBICOKOTIAPAIITICIIBHBIX IPOYCCCOPHBIX BbIYUC x cucmem (MIIBC).

5.4. Knaccupukauusi nporpaMMHOro odecnevdeHns

ITox mporpammHubeiM obecriedeHnem (Software) moHnmaercsi COBOKYITHOCTb MPOrpaMMHBIX cpeacts aisi OBM (cuctem DBM), obecrnieunBaromux (GyHKIHOHUPOBAHHE, AHATHOCTHKY H
TECTHPOBAHHE HX alNapaTHBIX CPEJICTB, a TAKKE Pa3pabOTKy, OTIIAJKY U BBITIOJIHEHHE JIFOOBIX 3a/1a4 MOJIb30BaTENs
Bce nporpammel 1o Xapakrepy HCIONIb30BaHHs M KaTEroOpHsIM I0JIb30BaTeseil noapasaesioT Ha iBa KJlacca — YTHIIMTapHbIE IIPOrPaMMBbl H IIPOrPaMMHBIE HPOIYKThI (H3/1em1Hs).
VTuautapHsie mporpaMMbl («IIPOrpaMMBbl JUTs ce0s1») MpeHa3HaYeHBI ISl YOBIETBOPEHHS HyXK/ HX pa3paboTunkoB. He mpeHasHaueHb! Ul IIMPOKOTO PacpoCTpaHEHHS.
IporpamMMHbIe TTPOYKTHI (M3AENS) IPEAHA3HAYCHBI TS YAOBICTBOPEHHS MOTPEOHOCTEH MOMb30BaTENEH, IIMPOKOTO PAaCpOCTPAHEHHS H MPOJAKH.
Hcxons u3 5T0ro0 BHIICIAIOT TPH KJIACCa MPOIPAMMHBIX MIPOJYKTOB:

L] CHCTEMHOE NPOrpaMMHOE 0OecTIedeHHE;
L] MHCTPYMEHTapHii TEXHOJOTHH TIPOrPAMMHPOBAHHS;
[ ] TaKeTBI IPUKJIATHBIX TPOTPAMM.

Cucmemnoe npozpammnoe obecneyenue (System Software) — coBOKYNHOCTH MPOrpaMM H MPOrPAMMHBIX KOMILIEKCOB /UIs 00ecneyennsi paoTel KOMNbLIOTEPOB M ceTeii IBM.

C CHCTeMHOE NporpaMmHioe obecnesenus )

|
| - 1
Basosoe CepBUcHOe
nporpaMmHoe obecnedyeHne nPOrpaMmHoe obecneyeHne
Ba3oesan CHCTEMA || MNporpaMmol AHArHOCTHKK
erona-swecna (BIOS) 1 paBoTocnocoGHOCTH KOMNLIDTEDA
AHTUBUPYCHDBIE
OnepaunoHHan cucrema — npoFpamMMe!
{CeTeBas onepaunoHHan CUCTEMa)
MNporpaMmbl
OnepaunoHHbIe ofGnyxuBaHua JUCKOB
06ORoMKM
- MporpaMMe
apXMBMPOBaHNA BAHHbIX
MNporpaMme
OGCMYKUBAHWA CE8TH
YPuc. 5.3, Knaccu(yrar st CHCTEMHOTO TIPOrPAMMHOTO 00eCTIeHeHHS KOMITHIOTEpa
B dazoeoe npozpammnoe obecrieyenne BXOIAT:
[] GasoBas cicrema BBoJa-BbiBoJa (BIOS-Basic Input/Output System);
L] omnepanrMoHHas cucTemMa (CCTCB&H ornepanroHHas CHCTCMa);
L] onepaloHHbIe 060I0YKH.

BIOS {Basic Input/Output System — 6a3oBasi cucTeMa BBOJA-BbIBOJA) — COBOKYIMHOCTH NMPOrpaMM, NMpPeIHA3HAYEHHDbIX VIS ABTOMATHYECKOr0 TECTHPOBAHMS YCTPONCTB mocie
BKJIOYCHHS NMHTAHHA KOMIBIOTEPA, 3arpy3skn Oﬂepall"OHHOﬁ CHCTEMBbI B ONEPATHBHYI NMaMATHL H 00€C] iicTBUs ) il cucreMbl M npuﬂomenuﬁ c
PAIHYHBIME YCTPOHCTBAME KOMIBIOTEPA.

TTporpamueie Moayan BIOS HaxomsTes B MOCTOSHHOM 3amoMHHaoNIeM yetpoiictBe — I13Y (cM. m. 7.2.3), OHH HMEIOT OTpesie/ieHHbIe apeca, Oiaroaps uemMy Bce TPHIOKEHUS MOTYT
UCIIONBb30BATh MX JUIsl Peali3aliii OCHOBHBIX (ByHKIMI BBOIA-BBIBOIA.

OnepanuonHasi CHCTEMA NpeIHA3HAYeHA /U YIIPABJICHHS BBIIOJIHEHHUEM IIOJIb30BATEIBCKHX IPOrPAMM, [UIAHUPOBAHHS U YIPABICHUS BHIYUCINTEILHBIMU pecypcaMu DBM..
B q)yHKIH/"/I OﬂepaI[HOHHOﬁ CHCTEMBbI BXOIUT:
. OCYIIIECTBJICHHE JINAJIOTa C TI0JIb30BaTeNeM;
BBO/I-BBIBO/1 M YIIPABJICHUE JAHHBIMH]
[UIAHUPOBAHUE M OPraHU3aLus Ipolecca 00paboTKH IporpaMm;
pacrpe/iefieHie pecypcoB (OnepaTHBHO# MaMATH, MPOIECCOPa, BHENTHNX YCTPOHCTB);
3aMyCK NMporpaMM Ha BBITIOJTHCHHE,

Onepauuonnbie 000/104KH — CIELHAIbHBIE IPOrPaMMBbl, NPEIHA3HAYEHHBIE IS 0ONeryenus oOIeH s M0J1b30BaTesl ¢ KOMaH/aMH ONepalnoHHOM cucTeMbl. Onepannonubie 060104k
HMEIOT TEKCTOBBIIT 1 rpaduyeckuii BapuanTsl HHTEpdEiica KOHEYHOro MOJIb30BATEIIS.

HauGonee momysspHEI CIIC/IyIONHE BHIBI TEKCTOBBIX I rpadudecknx o6onouek onepamnonHoii cuctemsr Windows (MS DOS):
] Norton Commander;
[ Far;

= Windows Commander;XTree Gold 4.0;

m  Norton Navigator u ap.
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Cepsucnoe npozpammnoe obecneuenue. Pacumpernem 6a30Boro
NPOrpaMMHOTO 00ECIIeYeHHs KOMIBIOTEpA SABJISACTCA HAOOp CEPBHCHBIX, JOTOJIHHMTEIBHO YCTAHABIMBACMBIX MPOrPaMM, KOTOPbIC MOXKHO KJIaCCHOMIMPOBATh MO (YHKIMOHATBHOMY
NPHU3HAKY CICAYIomuM obpasom [14]:

L} nporpamMMbl KOHTPOJIsL, TECTUPOBAHUSA U TUATHOCTUKH,
] NpOrpamMMBI-JIpaiiBepbl,

] TPOrpaMMBI-YNaKOBIIMKH (apXHBATOPBI),

[ ] AHTUBUPYCHBIE TIPOTPAMMBI,

HHcTpyMeHTAPHIi TEXHOIOTHH IPOrPAMMHPOBAHMS

MucTpymeHTapuil TeXHONOTHH HPOrPaAMMUPOBAHHS 0OECIEUNBAET MPOLECC Pa3pabOTKM MPOTpaMM H BKIIOYACT CIEHMATH3HPOBAHHBIC MPOIPAMMHBIC MPOIYKThI, KOTOPbIE SBIAIOTCS
MHCTPYMEHTAIBHBIMHU CPEACTBAMH Pa3pabOTUHKa.
Hucmy it mexi npozpammuy — COBOKYNHOCTh HPOrPaMM H NPOrPaMMHBLIX KOMILIEKCOB, 00ecleuyHBAIOMIMX TEXHOJIOTHIO Pa3padoTKH, OTIAAKH M

BHEPEHH CO31aBaeMbIX MIPOrpaMMm.

Beiensior cieayomme rpynnsl HHCTPYMEHTAIbHBIX CPEICTB TEXHONOTMH MPOTPAMMHPOBAHHUSL:

B cpedcmea O co30aHUA NPUNONCeHUll, BKITIOYAIONIHE:

—  JIOKallbHbIE CPEJICTBA, 00ECIIeYNBAIOIINE BHITOHEHHE OT/CIBHBIX PAGOT 1O CO3JaHMIO IPOTPaMM;

—  MHTErpHPOBAHHbIE CPE/Ibl Pa3pabOTUNKOB IIPOrpaMM, 0OECIEUHBAIOIINE BHIMOTHEHHE KOMILIEKCA B3aHMOCBA3aHHBIX PabOT MO CO3IaHHIO IPOrPaMM;

m  CASE-mexuonozusn (Computer-Aided System Engineering), npex
CTaBJAOLas METO/IbI aHalmsa, TIPOCKTUPOBAHUS " CO3aHusAs po
TPaMMHBIX CHUCTEM " TIpeIHa3HaYCHHAas Juist AaBTOMaTH3alUHA po

1IECCOB Pa3pabOTKH U peanu3alii HHHOPMALHNOHHBIX CHCTEM.

HMHCTPYMEHTAPWI TEXHONGr MU NPOrPaMMUDOBEHNS

Cpencrea
CpencTtsea
ONA CO3AAHWA MHPOPMALIMOHHKIX
AR CO3AANNA NPANOXEHHA cnctem (CASE-TexHoNOrA)
L |
| | BecTpoeHHule
NoxansHoie HUHTErpMpoOBaHHLEe B CUCTEMY PEanH3aLuimn
cpeacTsa Cpeabt
He3aBUCHUMbIE
A36IKu 1 CUCTEMB 0T CHCTEMBI peanuaauvv
NpPOrPaMMHPOBAHKUA
HMHCTPYMEHTANbHARN
cpena Nonbaceartens

Py 54 Koo v BSIHCIy MEHT VS TeXHOONHHTPOTPAVMFDORAHE B

IakeThl NPUKJIAAHBIX TPOrPAMM

INakersr npukaagueix mporpamm (ITIIIT) ciyKaT MPOrpaMMHBIM HHCTPYMEHTAapHEM PEIICHMS ()YHKIMOHANBHEIX 3a7ad ¥ SBIAIOTCS CAMBIM MHOTOYHCIICHHBIM KIIACCOM TPOTPAMMHBIX
THPOJYKTOB

Taxem npuxnadusix npogpavm (application program package) JIeKe TPOrpavM JUTsl PeLLIeHNsI 337124 ONPE/IETEHHON0 KJ1acca KOHKPETHOI IPeIMeTHOii 001acTH.

Emmnyto knaccudukanmro IIIT mpoBecTH 3aTpyHUTENBHO BBUIY OONBIIOTO pa3HOo0Opasus pemaeMbix Ha OBM 3anau. B o6mem cinydae TIIIT MoryT GbITh pas/ie/ieHbl Ha 1Ba GOMBIINX
KTacca: 00IIero Ha3HauCHHS M CTICHMATBHOTO HA3HAYCHHS.

K TIIIT o6wezo nasnauenus MOXKHO OTHECTH HauGojiee PACHPOCTPAHEHHbIE IIPOrPaMMHbIE TPOJYKTHI, TAKHE KAK TEKCTOBbIE M TAOIMUHBIE IPOLECCOPHI, rpauuecKue peraKTopsl,
CHCTEMBI YIPaBIIeHHs 6a3aMu JAHHBIX, PA3IHUHbIE MHTErPHPOBAHHBIE TAKETHI H 1P

TIIIT creyuansHo2o HasHawenus NPeHA3HAYCHBI JUIS PEIICHUS 3a/1a4 B HEKOTOPO#H NpeIMETHOH 06nacTu.

PA3JIEJI 6:

APXUTEKTYPA MUKPOIIPOLIECCOPHBIX YCTPONCTB U OBM

6.1. MIPEOBPA30BAHME AHAJION'OBO HHOOPMALIMH B IUPPOBYIO ®OPMY

TIpu wucnonb3oBanun OBM i 06paboTki MHQOPMALMH OT PA3IMYHBIX YCTPOHCTB (OOBEKTOB, MPOLECCOB), B KOTOPHIX MH(pOPMALMS MPEACTABICHA HENPEPLIBHBIMU (AHAJIOrOBBIMH)
CHTHaJIaMH, TpeOyeTcs mpe
00pa3oBaTh aHATOTOBKIH CHTHAJI B IIM(POBOH — B YKCII0, MPOTIOPHHOHATEHOE AMILTUTY/IC 3TOTO CHTHANNA, M HA060POT.

B o0uiem ciryyae npomeypa aHauoro-uugppoBoro nmpeodpasoBaHus COCTOMT U3 TPeX STaros [8]:

L} JIUCKPETHU3ALUH
[ ] KBaHTOBAHUS 10 YPOBHIO;
[ ] KOMPOBaHHMS.

Tlox wickperH3ayeii OHUMAKOT npeoGpasoBaHie (YHKIMK HEIPEPIBHOIO BpeMEHH B (hyHKLIIO JIMCKPETHOO BPEMEHH, @ CaM TPOLIECC IMCKPETU3ALIMH COCTOMT B 3aMeHe HelPepbIBHO (DYHKLIH ee OT/Ie/bHbIMH
3HA4YEHHUSIMU B dml(cnpoualmue MOMEHTBI BPEMEHH.

LlVlCKpCTVl'ZaLlMﬂ MOXKET 6LITL paBHOMCpHOﬁ " HCpaBHOMCpHOﬁ. l'[pu HCpaBHOMCpHOﬁ JIICKPETH3AalMN JUTHTCIIBHOCTE MHTEPBAJIOB MCEKAY OTCUYCTAMH pasjinvHa. Ha”GOﬂCC qacTo
TIPUMCHACTCA paBHOMEpHAs THCKPETH3ALNH, ITPH KOTOPOﬁ JUTATEIIBHOCTE HHTEPBAJIA MEXKIY OTCUCTAMH I" noctosiHHa.
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Puc 6.1. ITponecc aHanoro-uudposoro npeodpasopanus
Tlox xeanmosanuem TOHUMAIOT IPe0OPa3OBaHIE HEKOTOPOii BETUYHHBI C HEMPEPHIBHO IIKANO# 3HAYCHHIT B BETMYHHY, HMEIOIIYIO THCKPETHYIO KAy 3HAYEHHIL.
Jlnst oToro Bech IMana3oH 3HaYeHHit curuana U(t), HaspBaeMblii IIKAJIOl, IEUTCA Ha PaBHbIE YaCTH — KBAHTHI, N — IIar KBAHTOBAHHS
Tabmuya 6.1

3naueHue JAponuHOe
YPOBHA OpeacTaBNeHHe

3HAUSHUA YPOBHS

011

101

001

101

011

111

Takum 06p3.30M, B pe3yJib] € JUCKPETHU3alUM, KBAHTOBAHUs U KOJMPOBAHHUS AHAIIOTOBOI0 CHUrHaja I0Jy4yaeM 11ocue.u,oua're.'1buocrbn-pa'spm.mblx KOJIOBBIX KOMGMU&LUA;I, KOTOpbIE
CIeJyIOT C TIepHoIoM Juckperusauuu I'. TIpu 5TOM paloHaIbHOE BBIIIOIHEHHE OIEPALHil JUCKPETU3ALNN 1 KBAHTOBAHMS PHBOIUT K 3HAYMTEILHOMY SKOHOMHYeCKoMy S deKTy Kak 3a cyer
CHHWJKCHMS 3aTpaT Ha XpaHCHHUC U 06[32160'"()7 TIOJ'Iy‘laCMOFI “Hq)()pMaL[VlVl, TaK W BCJICJICTBHE COKPANICHUS BPEMECHH 06pa60TKVl VIHCb()pMaLlVH/I.

Ha npakTuke mpeoOpa3oBaHie aHATIOTOBOTO CHTHANA B U(POBYIO (hOPMY OCYIIECTBIACTCSA C MOMOMIBIO aHANOro-1u(ppoBoro npeobpazosarens (AL). Jlna peurenns oOpaTHO# 3aaaun
npeobpa3oBaHus YMC/Ia B HPONOPUMOHAILHYIO AHAJOTOBYIO BEJHYHHY, NPEICTABJIEHHYIO B BHJE JJIEKTPUUYECKOIO HANPSIKEHHs, TOKA M T. I. CIYKHT UM(PoaHa-JIOroBbli npeodpasoBares
(ITAIT). B IJATT xakaas jBoMuHas KoJ0Bas KOMOMHALMs IIpeoOpasyercsi B aHAJIOTOBbIH CUIHAJI M HA BBIXOJIE CO3/IA€TCS 110CIIEI0BATENLHOCTh MOIYIMPOBAHHBIX [0 AMILIUTY/IE MM-II1Y/IbCOB C
TIEpHOIOM T . BoccraHoBIieHHE aHATIOTOBOM CTPYKTYPbI IPOU3BOIUTCA TIPH TTOMOIIIH CTICITHAIBHBIX CXEM, Oﬁccﬂcq"Ba}OmVlX q)HJ'ILTpaLlI/IlO J'H/I60 OKCTPANOJIAINIO 3THX CHTHAJIOB.

~l|anfon] ]| o

6.2. ®yHKUMOHAILHAS H CTPYKTYPHASi OPraHH3AIHs NPOIECCOPHBIX YCTPOHCTB 00paGoTKH HHpOPMANHH

B OCHOBY ITOCTPOCHHUSA TOJAABJIAIOLICTO 60HBLUHHCTB8 COBPEMEHHBIX KOMIIBIOTEPOB TOJIOKCHBI OﬁlLlVlC TIPUHIIATIBI q)yHKHHOHHpOBaHI/Iﬂ YHHUBEPCATIBHBIX BBIYHCITHTCIBHBIX yCTpOﬁCTB,
chopmynuposannble eme B 1945 r. amepukanckum yuensim Jlzxonom don Heiimanom.

CornacHo don Heiimany, st toro uto6sl OBM ObUia yHHBepCAIbHEIM M 3(PQGEKTHBHEIM YCTPOHCTBOM 00palOTKM MHMOPMALKH, OHA JOJNKHA CTPOUTHCS B COOTBETCTBUH CO
CIICAYONIUMH MTPUHIIUTIAMHA

1 ”HCPOPMBHHH KOMpYyeTCs B HBOM‘{HOﬁ li)()pMC W pasaensaeTCsa HaCAHHUIIBI (3J'ICMCHTLI) l/IHCl]OpMaLlVWI, Ha3bIBACMBIC CIIOBAMH.

2 PasHoTHIHBIE C/I0BA HHDOPMALIMH XPAHSTCS B OJHOI 1 TOM 5KEMAMSTH U PA3/IHYAIOTCs 110 Coco0y HCIONB30BAHMS, HO HE 10 CII0CO0Y KOIMPOBAHHSL.

brarozapst TakoMy «0HOOOPa3MIO» CJIOB OKA3bIBAETCS BO3MOMKHBIM MCIOJIL30BATh OJHU M T€ XK€ onepaluu Ui o6paboTKH CJI0B PasMyHOM IPUPOJIbI, HAlpuMep s 00paboTKu 1
YUCECJI, © KOMaH/I.

3 CJTOBa ”Hq)OpMallVl" pasmenarTcsa B sUeiKax MmamMsTH MalIMuHBl 1 H,‘]CHTI/I(I)HL[MpyK)TCﬁ HOMEpaMH AYECK, HA3bIBACMBIMH a/IpECaMH CIIOB.

6.3. O6mas crpykrypa 9BM.
CrpykrypHnas cxema [I9BM

Hepconansnoiii komnviomep (I1K), vwnn nepconansias OBM (ITDBM) — sekTpoHHast BBIYHCIMTEIbHAS MAIMHA, C KOTOPOH MOXKET paboTarh MONB30BATENb, HE SBISIOMIMIICS
npohecCHOHAIBHBIM POrPAMMHCTOM.
mukponpoueccop (MII), mm uentpanbubiii npoueccop (CPU, or anrn. Central Processing Unit) — ocHoBHON paboumii KOMIOHEHT KOMIIBIOTEPA, KOTOPBIHA BBINOJIHSAET

apu(MeTHIECKHe 1 JIOTHYECKHE OTIePalnH, 3a/[aHHbIC MPOrPAMMOI, YIPaBIIseT BRIYUCITHTEILHBIM MPOIIECCOM U KOOPIAHHHUPYET PabOTy BCEX YCTPOICTB KOMITBLIOTEPa;
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Puc. 6.21. Baok-cxema I[TIBM

nopTH

{ IO DB TBHEIE,

KoMMyHAKaLHOHHBIE

CucTeMHLIH 610K KOMILIOTEpA
TB3

CHCTeMHAs MarkcTpaib (LumHa)

ye

JononuHTEN L RS

Cucmemnan (Mamepunckan) nrama

Mondrop

Puc. 6.2. Briok-cxema [I19BM

. namsTh (BHYTPEHHsSl — chcTeMHast, Biodatomas O3V u [13Y u BHewnsist auckosas). 73V (ot anrn. ROM, Read Only Memory — mamste TOJIBKO JUISt YTEHHS) CIYKHT JUIst
XpaHeHHs: HEM3MEHSCHOH (IIOCTOSHHOM) MporpaMmHoil U cripaBousoi uudopmanmn. O3V (ot anrn. RAM, Random Access Memory — namsthb ¢ IPOH3BOJIBHBIM JOCTYIIOM)
TPe/IHA3HAYEHO JUIs OIIEPATUBHOMN 3aIIMCH, XPAaHEHHS ¥ CUATHIBAHNS NHQOPMALKH (IIPOrPaMM M JAHHBIX), HEIOCPEACTBEHHO Y4aCTBYIONIEH B HH(POPMALMOHHO-BBIYHCIHTEEHOM
nporecce, BoimonaHsemom ITK B Tekymuit mepioa BpemeHH.. B kauecTBe ycTpOMCTB BHENIHEH MaMsTH, pa3MEIIaeMbIX B CHCTEMHOM OJIOKe, MCMOJB3YIOTCS HAKOMUTENH Ha
skectkux (HKMJ) i rubknx (HI'M/I) MarauTHeIX AMCKaX, HAKOTTUTEIN Ha ONMTHYECKHX anckax (HO/) wu np;

KOHTPOJIIEPHI (alanTephbl) CIyKaT /Ui HOAKIIOYEHHs epu(epHiiHbIX (BHEIIHUX 110 OTHOLICHHIO K NPOLECCOPY) YCTPOMCTB K IIMHAM MHKPOIIPOLIECCOpa, 0becrednBasi COBMECTHMOCTD

ux nHTepdeiico. OHM OCYIIECTBIISIOT HENOCPEACTBEHHOE YIIPaB JIeHHe eprupepHitHbIMU YCTPOICTBAMH TI0 3aIIPOCaM MUKPO MPOLECCopa.
CHCTeMHAas INHHA — OCHOBHAs HHTep(eliCHas cHCTeMa KOMITh F0Tepa, 00eCTIeuHBAIOIAs CONPSIKEHHE U CBA3b BCEX €r0 YCT POHCTB MEXTy cO0OiL.

YerpoiicTBa BBOAa-BbIBOAa HHpOPMAIMH

YerpoiicTa BriBoAa HHpopManuu. OCHOBHBIM YCTPOICTBOM BBIBOIA MH(popMary B [I9BM sBnsercst nucnneii. Jucnneti (monumop) — ycTpoicTBO BU3YalbHOTO OTOOPaKEHHs TEKCTOBO#
n rpauyeckoii nHpopmanum Ge3 ee 0ITOBPEMEHHOH (HKCaIH.

Hucnaeit na 6aze snexkmponno-nyueeoti mpyoxu. OCHOBHOM 2JIEMEHT TaKOIo JUCILIes — JJIeKTPOHHO-JIydeBas TpyOka (puc. 6.23), a NpuHIHII ero paboThl aHAJIOrHYEH NPUHIIKIY PadoThl
Teneuszopa. PopMUpoOBaHNE N300PaKEHHs IPOU3BOMTCA HA BHYTPEHHEH MOBEPXHOCTH JKPaHA, MOKPBITOTO CIIOEM JIIOMHHO(pOpA — BEIECTBA, CBETALIErOCS 110]1 BO3IEHCTBUEM dJIEKTPOHHOTO
Jyda, TeHePUPYEMOTO CTICIHAIBHOM «3IEKTPOHHOM TTYIIKO» M yIPaBIsSEMOr0 CHCTEMaM# TOPH30HTAJILHOH H BEPTHKAIBHOM Pa3BEePTKH.
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Crexnannaa konba
xopnyca 3NT

NMokpoitue

INEXTPOHHLIE M3 AIOMUHOGOPE

Macka

OnexTpoHHLIe
NYuKW

Puc. 6.3. Cxema 211eKTPOHHO-TTY4€eBO#T TPYOKH

KonnuecTBO 0TOOpaKEHHBIX CTPOK B CEKYHIY HA3bIBACTCS CTPOYHOM YaCTOTOM Pa3BEPTKU. A YacTOTa, ¢ KOTOPOH MEHSIOTCS KaJpbl M300paKCHHs, HA3bIBACTCS KAAPOBOIl 4acTOTOI
passepTky. KaxpoBast 94acToTa pa3BepTKH JOJDKHA OBITH TAKO, 4TOOBI [JIa3 YeIOBEKa He 3aMedall IIOCIeN0BATEIbHONH CMEHBI KaJpoB. (ACCOLHALHs BHACOICKTPOHHBIX cTaHxapTos (VESA —
Video Electronics Standards Association) pekomeHzyer 4acTory He Hibke 75 KaIpoB B CEKYHIY).

CHHXPOCHTHANBI CTPOYHON M KaJpOBOH Pa3BEpTOK, a TAKXKE CHUTHAJIBI YNPABIEHMs SIPKOCTHIO Jydel (OPMHPYIOTCS BHACOKOHTPOJIIEPOM, YACTO HA3BIBAEMBIM BHICOKAPTOM, WIIH
BHACOAANITEPOM. OCHOBHBIM KOMIIOHEHTOM BHICOKAPTLI (pHC. 626) SABJIAICTCA IMAMATH, I'IE€ XPAHATCA NEPEAABACMBIC TPOLIECCOPOM YHUCIIA, XaPAKTEPU3YIOLINEC Ki:DK,ELl:lﬁ TMHUKCEIIb MOHHUTOpPA.

OCHOBOIT JKHJIKOKPHCTA/UINYECKOI MTAHEIH CIY)KaT TaloKe JBe IUIOCKONapallieNbHble CTEK/IAHHbIe IIacTHHBL Ha oJIHy M3 HMX HaHECEHBI IPO3PayHbIe TOPH3OHTANIBHBIC H BEPTHKAIbHBIC
TOKOMPOBOJSIINE JIEKTPobl. B MecTax MX mepeceyeHus yKperUleHbl IIEHOYHbIE TPAH3HMCTOPBI, JIBa BBIBOJA KOTOPBIX COEIMHEHbI C DJIEKTPOJAMH Ha CTEKIe, a TpeTui obpasyer oOKIaaKy
KOHJCHCATOpa. BTOpy}O TUTACTHHY KOHJCHCATOpa TNPEACTaBIACT npo3paqm>n71 MC’FBJ'UTH:}HPOB&HHBlﬁ Cloi Ha BTDPDI‘;I CTEKJISIHHON TI1aCTUHE, pacnonomem—loﬁ TiapaniaesibHO nepnoﬁ Ha
PAacCCTOSAHNH, U3MECPACMOM MHKPOHAMH. MC)K,I]y TIaCTHHAMH TIOMEIICHO OPraHnu4eCKoe BEIICCTBO ()KVU.'[KMﬁ KleCTa_TUT), TIOBOPAYMBAIOIICE TI0T }Z[CﬁCTBHeM DIICKTPUYECKOTO TIOJIS MIOCKOCTh
TOJISIPH3ALIMH IPOXOJIALIEro Hepe3 Hero cBeta. C IBYX CTOPOH NAHENH YKPEILICHbI MOJIA-POHIHBIC IUICHKH, TIOCKOCTH IOJIAPU3ALMN KOTOPBIX MOBEPHYTHI Ha 90° OTHOCHTENBHO APy Apyra .

Tlpunmep — neyaraiolniee yCrpoiicrBo Visi perucTpamyy HHGopMAaIy Ha TBeP/bIii, KAaK NPABHJI0, GYMAKHBIH HOCHTEIb.

Cyﬂ.leCTByeT OrpOMHOE KOJIHYECTBO HaUMEHOBaHUI TIPUHTEPOB. Ho ocHOBHBIX BHJIOB MIPUHTEPOB TPH: MATPHIHBIC (H]‘OJ’[L‘]&T’HC), JIa3CpHBIC 1 CprﬁHLIC,

Kuasuamypa POICTBO 151 Py i ii 1 ynpas i uHd B IIK, ono obec JMa/IoroBoe oduenne nojab3opareis ¢ I9BM.

Marunynsamops (MbIIb, TPEKGOI M JIP.) — ClEIMATBHbIE YCTPOICTBA BBO/A M YNIPaBJIeHHsl, 00.1er TBHE 3oBarensi u [I9BM.

6.4. Cucrembl MapaJie/ibHOI 06PaGOTKH AaHHBIX.

Jhiobast BeluMcinTenbHas cucreMa (Oymb To cynepdBM MM nepcOHANbHBI KOMIBIOTEP) JIOCTHraeT CBOeil HauBBICHICH NPOM3BOAMTEIBLHOCTH OJarofaps HCIOIb30BAHHIO
BBICOKOCKOPOCTHBIX JIEMEHTOB M MApaJIEIbHOMY BBITOJIHEHHIO OOJIBIION0 YHCIIA Onepaluii. IMEHHO BO3MOXKHOCTb NapalIebHOM PaboThl pas3IHYHbIX YCTPOHCTB CHCTEMbI SIBISETCS OCHOBOM
YCKOPEHHsI OCHOBHBIX OTICpaIlHid.

P W i) (mporpamm).
TTapasnenbHOE BBIIOIHEHHE HECKOJIBKHX IIPOLECCOB MOKET ObITh PEAI30BAHO ITyTeM CIIEJyIONINX alapaTHbIX PELICHHUII: @ MHOTOMAIIMHHOCTH;
320
[ ] MyJIBTHIpOLIECCOpPHOE™;
[ ] OJIHONPOLIECCOPHOCTH € HECKOJILKUMHU HCIOJIHUTENBHBIMHU YCTPOCTBAMM;
L] KOHBEﬁCpHBaH"H 06pa60'n<u JIaHHBIX.

TUNUYHBIMKM TIPUMEPaMH JBYX MOCIEAHMX MOAXONOB SBIAIOTCS CHEIHAIN3UPOBAHHBIC BEKTOPHBIC MPOLECCOPHI, HCIONB3YIOIINE MapamienHsM o0paboTKH, AOMYCKAEMbIH BEKTOPHO-
MaTpUYHBIMH BbIMUCIICHUAMH.

0CTel JAHHBIX, BCTP Kak TIPH MAHMITY. (anemeHTaMM p BEKTOPbI) WIH
Jpyravu uHG o HBIMH
Konseitepnas oopadomia— By 06padoTKu, npu poM 00padoTka B ¢; JIHOM Y3/Ie BbIMHC/THTEIbHO CHCTeMbl Pa30MBAETCs! HA HECKOJILKO ITAI0B.
6.5. ITponeccopsl M MPOLECCOPHBIE )IEMEHThI BHIYHCIHTEIbHBIX CHCTEM.
Muxkponyg PbI C | p itu T HOIi cHCTEeMOI KoMaH]

B xo/1e BbINOIHEHHs 331aHHON NPOTrPaMMBI POLECCOP 0OCITYKHBACT JaHHbIE, HAXOISIIMECS B €r0 PErUCTpPaX, B 110J1e ONEPATUBHON MaMsITH, a TAKKE JIaHHbIE, HAXOIAIIMECS BO BHELIHUX
noprax rporneccopa. YacTb JaHHBIX OH MHTEPIPETHPYET HEMOCPEJACTBEHHO KaK JaHHBIC, YaCTh JAHHBIX — KaK aJpeCHbIC JaHHBIC, @ YacTh — Kak KoMaHbl. COBOKYITHOCTb BCEX BO3MOXKHBIX
KOMAHJI, KOTOPbIE MOKET BBITOIHUTH TIPOLECCOP HA AaHHBIMH, 00pa3yeT Tak HA3BIBACMYIO CUCHEMY KOMAHO NPOYeccopa.

Ecim siBa mpornieccopa MMEIOT OJMHAKOBYIO CHCTEMY KOMaHJ, TO OHHM IIOJIHOCTBIO COBMECTHMBI Ha HPOIPaMMHOM YPOBHE. DTO O3HAYaeT, YTo MPOrpaMMa, HalMCaHHas Ui OJHOIO
Mpoueccopa, MOKET UCIIOJHATLCS M JIPYTHM IPOLIECCOPOM.

[TpUHIMIT COBMECTUMOCTH «CBEPXY BHH3)» — 3TO MPUMEP HEMOJIHOH COBMECTHMMOCTH, KOTJIa Ka/IbIif HOBBIN MPOILIECCOP «TIOHMMAET» BCE KOMAHJbl CBOMX MPEIIICCTBEHHHKOB, HO HE
HaoGopoT. Brarogaps Takoil COBMECTHMOCTH Ha COBPEMEHHOM KOMITBIOTEPE MOYKHO BBITIOJIHATH JIIOOBIC MPOTPAMMBI, CO3J@HHBIC JUISl JTFOOOTO M3 TIPEANIECTBYIONMX KOMIBIOTEPOB,
HPHHAUIEKAILEro TOM JKe annaparHoii miarhopme.
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6.6. Kitaccupukanus 3a10MHHAIOINUX YCTPOCTB

OcHOBHBIM KJIacCH(UKALMOHHBIM Tpu3HakoM 3Y sBisercs cnocobd aoctyna k jganHeiM. Ilo stomy npusmaky Bce 3V gmenstcs ma 3Y ¢ npsmbiM jgocrynoM (aapecHsie) u 3V ¢
MOCIIEI0BATEIBHBIM JOCTYIIOM (IOCiIe10BaTenbHbIe) (puc. 7.1) .
Tpamoii docmyn peanusyeT BO3MOXKHOCTh HENOCPEJCTBEHHOTO OOpaleHHs K 3JIEMEHTaM NaMATH, COJCPXKAllliM MCKOMYH0 MH(OPMAIMIO WM NpPeJHA3HAYCHHBIM IS 3allCH HOBOMH
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MH(i)OpMaLlVWI TI0 aaApeCy 3THX DJIIEMEHTOB MaMATH.
Puc. 6.4. Knaccugurayus 3V

ITocnedosamenvhblii docmyn pean3yer NOCIeI0BaTeIbHOE cunThiBanie HH(opMaLuy 13 3Y B NOpsIKe 3aIMCH WK B 0OPAaTHOM HOPSIJIKE.

BLIEISIOT TaKKe accoyuamuenbiii 00cmyn, pealu3yomni MOUCK HH(OPMALIUH 110 HEKOTOPOMY NPH3HAKY, a HE [0 €€ PACIOI0KEHHIO B IaMSTH (apecy — HPSMOii J0CTYIl WK MeCTy B
ouepean — ﬂOCHCﬂOBaTCJ’ILHHﬁ }ZIOCTyl'I). B stom Cliyqae BCE XpaHHUMBIC B MMAMATH CJI0BA OJTHOBPEMEHHO MPOBEPAIOTCA HA COOTBETCTBHC NMPHU3HAKY, HAIPUMEP HAa COBMNAJICHUC OTPEACICHHBIX
moJieit cioB (TCTOB — OT aHrJI. fag) C MPHU3HAKOM, 3a/1aBAEMbIM BXO/IHBIM CJIOBOM (TCI"OBHM ﬂ;:[pCCOM).

OmnepatuBuble 3anomuuaomme ycrpoiicrsa (O3V, wm RAM, Random Access Memory — mnamsth ¢ HPOM3BOJBHBIM JOCTYIIOM) HpEAHA3HAYEHBI Ul XPAHEHHs [epeMEeHHOH
nH(OPMALMK: IPOrPaMM U YHCe, HEOOXOAMMBIX Ul TEKYIHX Bbiuucienuii. I[To ciocoby xpanenus uxdopmaunn O3Y paspeinsior Ha cratndeckue (SRAM — Static RAM) u ninamuyeckue
(DRAM — Dynamic RAM). B nepBoM ciyyae 3aOMHHAIOIMMH 3IEMEHTAMH SBIISIOTCS TPHITEPbI, COXPAHSIONINE CBOE COCTOSHUE, MTOKA CXeMa HAXOJHUTCS MO MHTAHHEM H HET HOBOH 3ammucn

JIaHHBIX. BO BTOpOM — 1aHHBIC XpaHATCS B BHJE 3apsAN0B KOHAeHcaTOpoB. CamMopasps KOHIEHCATOPOB BENET K PaspyNICHUIO JAHHBIX, MO3TOMY OHM JIOJUKHBI MEPHOIMYECKH (KaXple
HECKOJIbKO MUJIUCEKYH]I) PEreHEPHUPOBATECS.
MocrosiHuble 3anomuHawmme yerpoiicrsa (I13VY, wm ROM, Read Only Memory — namsith TOJBKO Ul YTEHHMs) — SHEPrOHE3aBHCHMas MaMsTh, MCIONb3yeMas Ul XpaHEHHS
HEH3MEHSEMBIX JIaHHBIX: TIOANPOrPaMM, MUKPOTIPOTPaMM, KOHCTAaHT H T. TI.
. macounslie [13Y, 1. e. nporpammupyembie npu usrotosienuu. Jannas pasnosuanocts I13Y nporpaMmupyercs 0JHOKPATHO M HE JOMYCKAEeT I0CIEeyIOMEro H3MeHEeH s
uHbopMaLnu;
. MpOrpaMMHpyeMble TIOCTOSIHHBIE 3anoMuHaromue yerpoiictsa (IT3Y, wim PROM—Programmable ROM) — nocTosiHHBIE 3alIOMHHAIONIME YCTPOICTBA € BO3MOKHOCTBIO

OJTHOKPATHOT'O SJICKTPHYECKOrO MpOrpaMMHPOBAHUA; OHH OTIHYAIOTCA OT MaCOYHBIX l'I3Y TEM, 4YTO TO3BOJISAIOT B TIPONECCE NMPHUMEHEHHUS MHKPOCXEMBI OJIHOKPaTHO
M3MEHHUTb COCTOSIHUE 3aIIOMUHAIOIIEH MATPHIBI YIEKTPHYECKHM IYTeM [0 3aJaHHOI mporpamme;
JluckoBble 3Y, Wi HAKOIHTENH, NPESICTABISIOT CO00IT COBOKYITHOCTb HOCHTEISI i COOTBETCTBYIOIIErO IPUBOJA U IPEIHA3ZHAYCHBI [JIs 3aIIUCH, CYUTHIBAHUS U [OCTOSIHHOTO (IHTEIBHOIO)
XpaHCHHs 60J'I}>IIIHX OGBEMOB HHCl)OpMZHIVH/I. HHCKORHC HAKOIIUTEIHN ABJIAIOTCA SHEPrOHE3aBHCHMBIMH 3y

6.7. XapaKTepHCTHKH H KOH(UIypanus 3aNI0MHHAIOIMX YCTPOiicTB

”H(‘)DpMall"OHHafl €MKOCTh — MaKCHMaJIbHO BO3MOJKHBII 06'BCM XpaHMMOﬁ HHq)()pMa"VWL EmKocTh mamsTH BBIPAKACTCSA B KOJIMYCCTBC 6VITOB, 6aﬁTOB WIIK CJIOB, COCTOSIIUX H3
OMPE/ICICHHOTO YnCIIa GaiToB.
Bpewmst 1octyna — BpeMEHHOI MHTEpBaJl, ONpe/ie/iseMblii 0T MOMEHTA, KOI'JIa POLECCOP BBLICTABMII HA aJPECHOi IMHe ajapec TpeOyeMoil sueiiky NaMsITH ¥ OCIal 0 IHMHE yIPaBlIeHHs

NPHKA3 HA YTCHUE MM 3aIUCh JAHHBIX, 0 MOMEHTA OCYLICCTBIICHUS CBSI3H apeCyeMOil sSiMeHKH ¢ LIMHON NaHHBIX (pHC. 7.2).
*l
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Uwkn cHMTBIBAHKMA Uwxkn sanucum

Anpec / Anpec
WuHa _A cuntoisaemoro cnosa _ _A 3anvcuiBagMore cnosa
anpeca

Curnan HTEHME / Curnan 3ANUCH

WuHa  _§  y3 npoueccopa L 4 nanpousccopa | \{—
ynpasneHua I
CunTutgagmoe JanucwiBaemoe
[Liuxa I L
CnoBo - cnoso N
AaHHEX

RuHna W/R
B NAMATH

3anncu -

Wunwa |
ynpaeneHus

Mpouec-
cop

Bpemn Bpemn
A0CTYNa AocTyna

Bpema BOcGTaHOBNEHUA
Onepauwn 3AMNNCH

Puc. 6.5. TunuuHbIe BpeMEHHbIE UarpaMMbl pabOTHI ¢ MAMSTHIO

Bpemsi 3anmuMcH — MHTEpBAI BPEMEHH, HEOOXOMMMBIH JUIs Mepe3anucH COAEPKMMOIo MIMHBI JaHHBIX B CBA3aHHYIO C Hell sueliky mamsaTn. MHHHMMaibHas BEIMYMHA 3TOr0 MHTEpBajia
onpeaeasaeTcsa ('l’WBM‘lCCKI/IMVI CBOMCTBaMH JIEMEHTOB TTAMSITH.

Tun namsitu — 0603Ha‘laCT CTAaTHYCCKYIO WK IMHAMHYCCKYIO ONICPATHBHYIO NAMATh, HIIH l'[3y

CTpyKTypa — 0003Ha4aeT KOJIMYECTBO SYEEK MAMATH M PaspsIHOCTb KakIoi sueiiku. DTo JaerT HHYOPMAIMOHHYI0O eMKOCTh 3V, 0JIHAaKO IIPH OJHOI U TO# e HHPOPMALMOHHOH eMKOCTH
opranuzanus 3Y MoxkeT ObITh pa3anyHOI.

CTOI'IMOCTI: 1 6"T2 OnpeaAcnAaACTCsa OTHOMCHUEM CTOMMOCTH MaMATH K €€ HH(‘I)OPMELI"OHHOIZ CEMKOCTH.

6.8. BHelHMe 32aN0OMHHAIOLIHE YCTPOiicTBA

HaxonuTenb Ha JKECTKMX MarHUTHBIX auckax (ot anrn. HDD — Hard Disk Drive), mu Buntectep (puc. 7.13) — 9T0 3amoMuHaomIee YCTPOICTBO GOIBIIOI eMKOCTH, B KOTOPOM HOCHTEISMU
MH(DOPMAIMH ABIAIOTCSA KPYTJIbIC JKECTKHE MIACTHHEI (MHOT/Ia HA3BIBACMBIC TAK)KE IMCKAMH HIH TIJIATTEPaMH ), 06¢ MOBEPXHOCTH KOTOPBIX TIOKPBITHI CIOEM MarHUTHOIO Matepuara. Biruectep nernormsyer
U1 IOCTOSIHHOTO (JUTENBHOT0) XPAHEHHs MH(MOPMAIMH TIPOTPAMM H JIAHHBIX.

B npuHIHIE KecTKHe JUCKH MOA0OHBI JucKeTaM. B HUX MH(OpMAaIms TakKe 3aMiChIBACTCS HA MArHHTHBIH COi Jucka. OJHAKO ITOT JWCK, B OTIMYHE OT JMCKET, C/CTaH M3 XKECTKOro
Marepuaa, yalie BCcero amoMuHus (otcroja n Hassanue Hard Disk). B kopryce 0Obe/IMHEHbI TAKHE JIE€MEHThI BHHYECTEPa, KaK YIPABJISIOLIMiA JBUraTelb, HOCHTEb HHPOPMALMH (JICKH), TOTOBKH
3aMUCH/CYUTHIBAHNSA, IO3HIHOHUPYIOLIEe YCTPOHCTBO (IIO3ULIMOHEP) M MUKPOCXEMBI, 00ecreurBalomie 00paboTKy JaHHbIX, KOPPEKLHIO BO3BMOXKHbIX OIHGOK, yIpaBIeHNE MEXaHHYECKOH 4acTbio, a
TAKKE MHKPOCXEMBI KAILI-TIAMSTH.

Ecnu smckeTa (pM3HUIECKH COCTOMT U3 OJIHOTO JHCKA, TO BUHYECTEP COCTOUT M3 HECKOIBKHX OJMHAKOBBIX JIUCKOB, PACTIOIOKEHHBIX APYT MO APYTOM.

Iepsoiit MaccoBeiit HXKMJI, Beimymennsiii ¢pupmoit IBM eme B 1973 r., BMeman 30 MarHuTHBIX HHIHHAPOB no 30 nopoxkek Ha KakaoM. CxoactBo oTuX mudp ¢ mapkoit «30/30»,
COOTBETCTBYIOLIEH 3HAMEHHTOH BUHTOBKE «BUHYECTEPY, U SIBUIIOCH IIPUYHHON BToporo Hassanus HIOKM/I.
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PA3JIEJI 7:
NEPEJAYA UH®OPMALIMU U KOMIIbIOTEPHBIE CETH

7.1. O6mas cxemMa cHCTeM Nepeiayn HHpopMauuu
O6061meHHas CTPYKTypHas cxema cuctemsl nepenaun napopmaruu (CITH) uzobpakena na puc. 7.1. B ee cocTaB BXOAAT HCTOYHHK COOOLICHNMH U TOMTydaTeNb COOOLIEHH I, nepeaaloniee i
NPUEMHOE YCTPOICTBA, JIMHHUS CBA3H. Bo3lelicTBie noMeX yca0BHO Ha cXeMe H300pakeHOo B BU/IE HCTOYHMKA IIOMEX.

CooGueHue Cursan

NCTOMHMK COOBLUEHWA MNepegavuiee YyCTPOUCTBO

Np.C of KY M
MM =1 k) 1 (KK

Koa Nepawuneii curHan  BTORUYHLIA Cyurnan

t uft}
ar 01011 — -EFH:LS“» DA

Fliuvn cBA3MN o
| WMCTOuHMK NOMax I
I‘Ipuemuoe ycrpoﬁcrao Moayuarens coobUEHMG
| " Peluanouan cxema | |
» SK o AM AKY . » AC —d
1
b oo e o owr omn e = =
CHrHan + nomexa CoobueHn
MpwHATbIA HexoanpoBanHbii
MpUHATLIA CUrHAN  NEPBWYHLIA CHFHAN NEPBUYHBIA CHUrHaN Kon,

A AR O\~ ‘EFH:" -+ 01011 =pear

Puc. 7.1. Crpykrypras cxema CITH

Tlepenatomee ycrpoiictBo obecrneunBaer npeodpazoBaHue cOOOIIEHHs B CUIHAJ, INEpelaBaeMblii 10 JMHMH CBSI3H, B TO BPeMs KaK NPUEMHOE YCTPOICTBO IpeoOpasyeT NPHHATBIH CHrHA
00paTHO B IepeiaBaeMoe CooOLICHHE.

Jlunus ceaszu — 310 cpea, uCroJp3yeMas JUIA 1nepeiaqi CUrHAJIOB OT MEpeaaTYnKa K MPUEMHHKY.

Takoit CpC}JOVl MoryT 6HTL Ka6CﬂL BOJIHOBO/1 UJIH obmacts TIPOCTPAHCTBA, B KOTOPBIX PACTIPOCTPAHAIOTCS SJICKTPOMATHUTHBIC BOJTHBI OT NEPEAaTIYnKa K T[p]/ICMH"Ky

G op — COBOKYITHOCTb TEXHHYECKHX CPE/ICTB (TIepeIaTymK, Inp JIMHHSI CBSI3H), 00€C] it oT HC K IOJIy4aTesTio.

HUcrounnk L006Lueum4 B ofuieM ciydae oOpasyeT COBOKYIHOCTh McTouyHHka uH(opmaimn MU (ucciexyemoro wim HaGI0gaeMoro 061>ema) n npeobGpasosarens coobuienuii (IpC).
IIpeoGpa3soaTeb COOOIICHNH MOKET BBINONHATE B¢ ByHKIMK. OHOI U3 STHX (QYHKIMI AByseTca npeobpasoBanue cooOIIeHns Moboi (u3nueckoi MpUpoE! (M300pakeHne, 3BYKOBO# CHIHAINT,
1) B IIePBHYHBI dnmekTprraeckuii curnan S(t). Jlpyras ne menee Baxuas Gynkims [IpC — mpeoGpasosanne 6071b10ro 06beMa andaBnTa COOOIICH I B MayIblii 06BbeM aT(aBiTa MEPBAYHOrO CHTHANA
(KomMpoBaHHUe).

Tlepenatomiee ycrpoiicTBo ocyuecTBisieT npeodpazoBanue COOOIEHNH B CUTHAIBI, YA0OHbIE JUIs IIPOXOXKIEHHs 10 KOHKPETHOH JIMHHM CBsA3H. B €ro cocraB MOKET BXOIMTH YCTPOHCTBO,
obecreunBaoniee MOMEX0yCTORYNBOE KOJMPOBAHHE. ITO yCTPOHCTBO HA3BIBAIOT KOAMpPYrommM ycrpoiictoM (KY) min koxepom kanana (KK).

l'lchuquﬁ 3HCKTpMLICCKVIﬁ CHTHAJI, KakK TPaBHJIO, HCIOCPEJACTBCHHO HE TMEPEAacTCs MO0 JIMHUM CBA3H. B TiepeIaTInuKe I'[CpBI/I‘lHHﬁ CHUTHAJI S(t) ﬂpCOGpa3yCTCH BO BTOle‘IHLIﬁ
(BBICOKOYACTOTHBII) chruan U(t), pHroHbIi Uls [epeiadn 1o JHHAN cBs3u. Takoe npeodpa3zoBaHue OCYIECTBISETCs OCPEACTBOM MoayisTopa (M).

TIpuHUMaeMblil 110J1€3HBIH BBICOKOYACTOTHBIN CHrHAI (GUIbTpYeTCs U ycuiuBaercs nuHelHsiMu kackagamu (JIK) npuemuoro ycrpoiictBa u nocrymaer Ha aemonyisrop (M), B koTopom
BBICOKOYACTOTHBIN CHTHAIT ﬂpC06pa3yCTCﬂ B HU3KOYaCTOTHBIH ﬂCpBquHBlﬁ CHUTHaJI.

B nexoaupytotiem yerpoiictse (JIKY) HU3KOUaCTOTHBIH CHIHAM MpeoOpa3yeTcs B KOAOBYIO KOMOMHAIMIO CHMBOJIOB MEepBUYHOTO chrHana. OxHoBpemento B JIKY ocymiecTBisoTest 0OHapyxeHne
M UCIIPABJICHUE UCKAKEHHBIX CUMBOJIOB IIEPBHYHOI0 CUI'HAJIA.

Ta yactb TIPUEMHOTO yc*rpoﬁcma, KOTOpasi OCYLIECTBJISAECT aHAIN3 IPUXOJAIIEr0 CUrHalla U IPUHUMAET PEIICHUE, HA3bIBACTCS peu.lalou.Leﬁ cxemotl.

B cucremax nepeavyn TUCKPETHBIX COOGLLICHI/Iﬁ pemaromas cxeMa COCTOMT M3 JIBYX qacreit — JIEMOTyIATOpa W ACKOAUPYHOIIETO yCTpOﬁCTBa, 3aMCTI/IM, YTO B HEKOTOPBIX CIU poie
peu.lalou.Leﬁ CXEMBI IOJTHOCTBIO WK YAaCTUYHO BBINOJIHAET YEJI0BEK.

Jerekrop curnana (JIC) npeoGpasyeT K00BYI0 KOMOHHALMIO CHMBOJIOB NIEPBUYHOIO CHIHANA B COOTBETCTBYIOLIEE COOOLIEHHE, KOTOPOE IIOCTYIAeT Ha BXOoA noutydaresns uadopmaunu (ITH),
KOTOpoMy OblTa azipecoBaHa MCXOIHas MHpOpMAIHs.

7.2. BHbI M MO/I€JIH CHTHAJIOB

OO0uiue cBeIeHUs 0 COOOLIEHUAX M CUTHAIAX

B IITHPOKOM CMBICJIE CJIOBA IMOJ CHTHAJIOM TIOHUMArT MaTepﬂaJ’lBHlﬂﬁ HOCHTEIIb MH(‘]}O})MKI[I/IVL B COBPEMEHHBIX CHCTEMax Mnepeaaqyn MHCbOpMaIH/H/I HCTIOJIB3YIOTCA SJICKTPUYCCKUE CHUTHAJIBI.
Dusngeckon Reﬂ"lI"HOﬁ, Oﬂpefleﬂﬂ}oll[ei/l] TaKoit CHTHAJI, ABJISCTCSA TOK MIIH HANPSAKCHHUE.

Ha puc. 7.2 B xauecTBe mpuMmepa HM300paKeH DJIEKTPUYECKHUIl CHIHAI B BHIE BHACOUMITY/IbCA CAMHHYHOI aMIUINTY[bl, a TAaKKe MOIYIMPOBAHHOE II0 AMILUIMTYIAE ITHM CHIHAJIOM
cuHyconaabHoe Koiedanue. JanHoe Konebanue (PafHOUMITYIIEC) MOJKHO 3alIUCaTh B BUIE:
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u(t) = Urecty (t ~ At) sin(wf — ¢, ),

rae U — aMIIAMTYAQ;.
T — AAMTEABLHOCTE;
At — BpeMeHHOe MMOAOKeHHe;
() — 4acToTa;
¢, — HayaAbHast Pasa;
rect_— eAMHWYHAs NIPAMOYTOAbHAS QYHKIIHA (PHC. 8.2 qa).
rei:t,{t - At) ult) &

ul- - -

0 -
'ﬁl.l
0 At

a) 6)

Puc. 7.2 Buzsl curnanos:
a) SNMEeKTPUYECKHit cHrHal; 6) cHHyconaanpHoe Konebanune

>
t

a) JMeKTPUYECKuii curHam; 6) cuHyconaanbHoe konebanue B obmem ciayuae y atoro konebanust (puc. 7.2 6) MOXKHO H3MEHATh B COOTBETCTBHH C MEPEIaBaeMbIM COOOIICHHEM JI000# 13 ero
MapamMeTpPOB: MPH H3MEHEHHH aMIUTHTY/IbI TOTyYaeM aMILTHTYIHO-MO/IY/IHPO-BaHHbIi cHrHaT (AM), eciii H3MEHHTB YacTOTy WK (a3y, TO COOTBETCTBEHHO YaCTOTHO-MOAYIMpoBaHHbIil (UM) u paszo-
MozynupoBatHblil (PM) curnassl. IIpn M3MEHEHHH JUIMTEILHOCTH TI0JIy4HM IIHPOTHO-MMITYJIbCHYIO MOYJIALIMIO, H3MEHsisi BDEMEHHOE T10JI0KEHHE — BPeMsi-HMITYJIbCHYIO MOLYJISLMIO.

Hapsizty ¢ noHsTHeM MOZIISLHMHE B TEOPHH Iepenadn HHGOPMALMH CYLIECTBYeT IIOHATHE MAHHUITY/IALMHA. MaHUITY/IsSUKs [peJCcTaBiseT coboil 10 CBOeH CyTH JMCKpeTHyio Moayisuuo. [Ipu
JIMCKPETHOH MOYISIHN COOOIICHNE BHICTYAET KaK MOCIE0BATEILHOCTh KOJOBBIX CHMBOJIOB (Harpumep, «O» i « 1»), KOTOPBIM COOTBETCTBYIOT HMITYJIbChI TOCTOSTHHOTO HATIPSDKEHNUS C OJIMHAKOBO#H
JUINTEITBHOCTBIO, HO Pa3IMYHOI MOIAPHOCTH. DTa MOCIEI0BATENBHOCTh HMITY/IBCOB MOCPEACTBOM MaHHITYJISATOpa MPeobpasyercst B MOCIE0BATEIHOCTh IEMEHTOB CHIHaNa. B 3ToM citydae MOXHO
OJIY4HTh AMILIUTYHYIO, YACTOTHYIO U (pa30BYIO MOIYJIALMH (MAHHITYJISLIN).

o
AM

YM |

OM |

Puc 7.3. Bujibl IBOMYHBIX CUTHAJIOB

Haubosee moMmexoycToiiunBoii siBisieTcs (pa3oBast MOAY ALK Witk MaHUTynsiiwst (PMH). DT0 0OBSCHACTCS «aMIUTHTY/HBIMY XapaKTepoM BO3/ICHCTBYIONINX TTOMEX, H TAKOi mapameTp, Kak (hasa
Hecyllel, MeHee APYTHX NapaMeTpoB MOABEPTaeTCsl 3TOMY BO3/JICHCTBHIO.

IIpu ®MH mensiercst dasza konebanns Ha 180° mpu kaxaoM nepexoje ot cuMBouia «1» k «0» u ot «0» k «1». B BekropHOii hopMe 9TO MOXKHO H300pasUTh TaK, KAk I10Ka3aHO Ha puc. 7.4 a.
Takoe reoMeTpuUdecKkoe MPEACTABICHHE CUTHAIOB MO3BOJISET JErko MOHsATh, nodeMy ®MH curHan ¢ aBymsi 3HaueHHsIMH (asbl OKasbBaeTCsi Haubolsiee MOMEXOyCTOiuMBBIM. Jleno B TOM, 4TO
TIPUEMHHUK TPH ITPUEME CUTHAJIOB pEIIAcT 3aj1a4y: B Kakou u3 OﬁﬂaCTeﬁ PCIICHUS HAXOJIUTCS CUTHAT (BB’pXHeﬁ W HH)I(Heﬁ, puc. 74 U). B Tom cirydae, Korja 06]'[80’1'5 TIDUHATHSA PEIICHUS COCTOUT TOJIBKO
U3 JIBYX YacTei, BEPOATHOCTh OMMOKH HauMeHbIas. OJIHAKO eClM JIBYXKpATHAs MaHHITY/IALMs EPEHOCHT OJIMH CUTHAJ, TO 4-KpaTHas IIEPEHOCHUT cpasy JiBa cHrHaia (puc.7.4 6), 8-kpaTHas — 4eTbIpe
cursaina (puc. 7.4 6).

35



2 OMH 4 OMu 5 PMn

a) 6) B)
Puic. 7.4. ®a3oBble IHarpaMMsl 2-KpaTHOIA (a), 4-kpaTHoii (6) 1 8-KkpaTHOii (B) (pa30BOi MAHUITYIIALHI

7.3. Kanajbl nepeiayu JaHHBIX H UX XapAKTEPUCTHKH

Kananom nepeziaun HH(OPMAIII HA3HIBAIOT COBOKYITHOCTD KHX CPEJICTB, 00ec] DITYIO Tepesiady MEeKTPHYECKHX CHTHAJIOB OT OJIHOTO IYHKTA K JIPYTOMY.

OI{HOﬁ M3 I'TIaBHBIX XapaKTEPUCTHUK KaHala SABJISICTCA CKOPOCTh nepeaavin HHdJOpMaLU/lH.

MakcuMabHO BO3MOYKHAsK CKOpOCTB Iepeaadu l/lHdJOpMﬂLU/H/l (J:laHlelX) TI0 KaHay CBSA3M NPH d)l/lKCl/lpOBaHHl:lX OrpaHHYCHUAX HA3BIBACTCSA €MKOCTBIO KaHaia, o6o3Havaercs quepes C " UMEET
pasMepHOCTh OUT/C.

B o01mem cirydae eMKOCTh KaHaJla MOKHO ONPEIENUTh 110 GopmyIie:

C=I/T, 822)
roe — KOJIMYECTBO nepe}laHHoﬁ 3a BpeMs r HHCI]OPM&I.[HPL
K 0CHOBHBIM XapaKTepPHCTHKaM KaHAJIOB CBSA3H OTHOCATCS:

[ ] AMIUIUTYIHO-4acTOTHas Xapakrepucruka (AUYX);
L] TI0JI0Ca MPOTTYCKAHUSA,

L] 3aTyXaHue;

[ ] TPOITYCKHAs CIOCOGHOCTB;

[ ] JIOCTOBEPHOCTH IEpe/laull JaHHbBIX;

[] TIOMEXO0YCTOHYHBOCTS.

Jlnst ompesieneHns XapakTepHCTHK KaHama CBSI3M MPUMEHSETCS aHAIN3 ero PeaKInyi Ha HEKOTOPOe STAIOHHOE Bo3/eicTBHe. Yalle BCero B Ka4eCTBE STATOHA HCIIOJB3YIOTCS CHHYCO MATbHBIC
CHTHAJIBI Pa3HbIX 4acTOT.

AUX nokasbIBaeT, Kak H3MEHACTCS aMILINTY/[a CHHYCOH/IbI Ha BBIXOJIE JIMHUH CBSI3H [0 CPABHEHHIO C aMILTHTY/IOH Ha ee BXOJIe JUIsl BCeX 4acTOT Nepe/laBagMoro CHrHala.

ITos10ca NPOMyCKAHUS — 9TO JMANA30H YACTOT, UTSl KOTOPBIX OTHOIICHHE aMIUTHTY/IbI BEIXOJHOTO CHTHAJA K BXOJHOMY TPEBBIIIACT HEKOTOPBII 3a/[aHHBIH Mpeies. DTa Mooca YacToT OHpeensier
JIMAIa30H YaCTOT CHHYCOMIAMBHOTO CHTHAIIA, TIPH KOTOPBIX 9TOT CHTHAJ IIEPEIACTCS MO JIMHUM CBSI3H 0€3 3HAYHTENIbHBIX HCKaKCHHIT.

3aTyxaHue — Onpe/eNseTcs Kak OTHOCHTENbHOE YMEHbIIEHHE aMILIMTY Ibl MIIM MOIIHOCTH CHI'HaJla [P Tepeiaye Mo JIMHUH CBS3H CHIHaJIa ONpe/Ie]IeHHOH YacTOThI.

IIponyckuas cniocobHocTh JmHuH [throughput] xapakTepusyer MakCHMaIbHO BOBMOXHYIO CKOPOCTB Tepe/ladl JaHHBIX 110 JIMHAK CBS3U U M3MepsieTcs B OMTax B ceKyHIy (OMT/C), a Tak Xke B
TIpou3BOAHBIX enuHnnax Kout/c, Mour/c, I'éur/c.

Ha nponyckuylo cnocobnocms nunuu okasviéaem 61usHUE (UIUYECKOe U N02UYECKOe i . Cnocob npeoc OUCK] i uHghoy 6 6ude cuzHan X Ha
JIUHUIO CBA3U, HA3bIBACMCA (PusUYecKuM IHBIM KOOUP Om 6b16p cnocoba 7% 3a8UCUM CREKMpP CUSHANA U COOMEEMCMEEHHO NPONYCKHAs cnocobnocme aunuu. Takum
0bpasom, 0131 00H020 il Opy. cnocoba p JUHUS MOJICEM UMEMb PASHYIO RPONYCKHYIO CROCOOHOCMb.

JI0CTOBEPHCTH Mepeiavyn JaHHBIX XapaKTePH3yeT BEPOSTHOCTh MCKAKEHHS JUIS KaKIOTO MEpefaBaeMoro Ourta maHHbIX. ITokaszaTeneM JOCTOBEPHOCTH SIBIISETCS BEPOSTHOCTH OMIMOOYHOTrO
TpreMa HHYOPMAIHOHHOTO CHMBOJIA —

7.4. Kontpouib v 3ammTa uudoyp B HH( YHHKALHOHHBIX CHCTEeMaX.
b dop — COCTOSIHHE 3AIMIIEHHOCTH HH(OPMAINH NPH ee NMOJIy4eHnH, 00padoTKe, Xp P! M HCIIO. OT Pa3/IHYHOr0 BH/IA YIPoO3.

Hcrounnkamu yrpo3 HH(OPMALKK SIBISIOTCS JIIO/H, allllapaTHbIe i POrPAMMHBIE CPE/ICTBa, UCIONb3yeMble NIpH paspabotke u skciuyataunn VIC, dakropsl BHeiuneil cpesbl. [Toposxkaaemoe
JIAHHBIMH HCTOYHHKAMH MHOKECTBO Yyrpo3 6030naCHOCTH "H(l)DpMaL[HH MO’KHO pa3/IC/INTh Ha JIBa KJIacCa: HCNIPCIHAMCPEHHBIC H TIPCTHAMEPCHHBIC.

HC]'IpC}lHaMCpCHHBIC Yrpo3el CBA3aHBI TTTABHBIM 06pa30M CO CTHXMHHBIMHA GC}ZICTBI/IﬂMVI, CéOﬂMVl M OTKa3aMH TCXHHUYECKHX CPEJ/ICTB, 4 TAKKE C DLLIH6K3MPI B pa6DTC TIEpCOHAJIa W anmapaTHO-
HPOrpaMMHBIX CPEJCTB. Peannsaliis 9Toro Kiacca yrpo3 HpHBOUT, KaK MPABHIIO, K HAPYIIEHUIO JOCTOBEPHOCTH M coXpaHHO cTH HHpopmanuu B MC, pexe — K HapyLICHHIO KOHGUICHIHAILHOCTH,
O/IHAKO IIPH 3TOM MOT'YT CO3/1aBaThCs MPEAINOCHUIKH VIS 3JI0YMBILLIEHHOTO BOSLLSEC'[’GMX Ha uud)opmaumo,

prOBH BTOPOTO Kj1acca HOCAT HpCHHaMCpCHHb‘ﬁ XapaxkTep M CBA3aHBI C HE3aKOHHBIMH ;(CﬁCTBHSIMI/I TIOCTOPOHHHUX JIMIl U TIEpCOHAIa l/]C B 06H.(CM Cliyqac B 3aBHCHMOCTH OT CTaryca 1o
OTHOILICHHUIO K [/[C 3JI0YMBIIIICHHUKOM MOXKET GLITB' p&paGOTqHK l/IC TI0JI30BATE/Ib, MOCTOPOHHEE JIUIO HJIH CIICIIHATTUCTHI, 06CJ'Iy)KI/IBal0H.(HC 9TH CUCTCMBI.

Peanusauust yrpos 6e3onacHocTH MH(GOPMALMHK TPUBOJUT K HAPYILICHHIO OCHOBHBIX CBOMCTB MH(MOPMALHMH: 0OC PHOCIU, COXD mu u huo norocmu. TIpu 9TOM 0ObeKTaMU
BO3JEHCTBHS yrpo3 sBJIAIOTCS AlNApaTHbIe W IPOrpaMMHbIE CPEACTBA, HOCHTENN HH(OPMALNH (MaTepHaibHble HOCHTENH, HOCHTEIN-CUTHAIbI) 1 uepcouaJl HC. B pesynbrate Bo3ueicTBUS Yrpo3
YXyAmaeTcs Ka4ueCcTBO Cl)yHKL“/IOHI/IpOBaHVIﬂ anmapaTHeIX CPEACTB M XapaKTCPUCTHKH OﬁpaﬁaTLlBaCMOM PIH(l)DpMaL[PIH, YTO B KOHCYHOM HMTOIC NMPHUBOJNT K YXYAIICHHIO KaueCTBa Cl)yHKl[HOHHpOBaHHi{
MC, cumxennio S3p(eKTHBHOCTH PEIIAEMBIX CH0 3a/1ad M TeM CaMbIM K HAHECEHHIO yiep0a ee Tob30BaTeNIsAM MM BIIa/Ie/bIaM.
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4.3. JlabopaTopHbie padoThI

Buo
3aHAmMUA &
» Homep ) Obven uHMeEpaKmusHol,
paszoena Haumenoeanue nabopamopnoii padvomot aKmueHoil,
n/n (uac.) .
oucyuniunbl UHHOBAUUOHHOTL
dopmax,
(uac.)
1 3. Apudmerndeckre 0CHOBBI ITU(DPOBOI 12 Pabota B Manbix
TEXHUKHU rpymnmnax, 2
2 4, Konuposanue uncen 16 Pabora B MasieIx
rpymnmnax, 2
3 4 Jloruyeckre OCHOBBI IIU(PPOBON TEXHUKH 6 Pabora B ManbIx
rpymnmnax, 2
4 . P
> Beenenue B Microsoft Access. 6 aboTa B MabIX
rpynnax, 2
3) 5 6 Paborta B ManbIx
OcHOBBI pabOTHI ¢ TAOJIUIIAMH.
rpymnmnax, 2
6 5 6 Pabora B ManbIx
Pabora ¢ 3ampocamu.
rpynnax, 2
7 S. 6 Pabota B manbix
Coznanue OT4ETOB.
rpymnmnax, 2
8 5 Pa6ora ¢ popmamu. 6 Pabora B ManbIx
rpymnmnax, 2
9 5. Knaomounsie popmbl 6 Pabota B Manbix
rpynnax, 2
HUTOro 70 18

4.4. CemuHapbl/ NIpaKTHYECKHE 3AHITHSI
y4e€OHBIM TIJIAHOM HE MPETyCMOTPEHO

4.5. KoHTpo/1bHbIe MepONPUSITHS . KOHTPOJIbHAsA padoTa

L[em,: [To3HaKOMHTBLCS C OCHOBHBIMH JIOTHYSCKUM JJIEMEHTAMU U IMOJIYYUTb NPAKTUYCCKNEC HABBIKU
CHHTEC3a KOM6I/IHa]_[I/IOHHLIX JJOTHYCCKUX CXEM.

Crpykrypa: Kaxxioe nHIMBHyaabHOE 3aJaHUE MPEATIONAraeT BBIIIOJIHEHNE CTYACHTOM
CIIEYIOIINX Pa3/IEI0B:

— TIOCTPOEHHUE TAOJIUIBI UCTUHHOCTH OYyJIeBOM (PYHKIIMU HECKOJIIBKUX NTEPEMEHHBIX,

— MUHUMHU3ALUA JOTHYeCKON (QYHKINH,

— Tepexoji OT JOTUYEeCKON (PYHKIUU K JIOTHUECKOH cxeMme,

— CHHTE3 JJOTHYECKHUX YCTPOMCTB B 33JaHHOM Oasuce.

OcnoBHas Tematuka. CUHTE3 IOTHYECKHUX (I)yHKI_II/II/I " CXEM..

Pexomennyemerit oobem: [losicHuTenbHas 3anvucka oobeMoMm 15 - 20 cTpaHuIl J0DKHA
COJIepXKaTh TUTYJbHBIN JINCT, 3a/IaHUE, ONMMUCAHNE BBITIOJHIEMBIX JCHCTBUHN MO0 KAXKIOMY pa3aeny u
MOJIyYEHHBIE PE3YJIbTaThI.

Brinaua 3aganust v mpreM Kp IpOBOAMUTCS B COOTBETCTBUE C KaJIEHAAPHBIM Y4€OHBIM rpa@KoM
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Ounenka

Kpurtepun onenkn

3a4TCHO

KonTponpHas paboTa ciaHa B IEpBYIO HEEIIO 3alUT. B KOHTpOIbHON
paboTe MOTHOCTBIO pacKphITa TeMa padoThl. MUHUMU3AIMS (DYHKIHH
BBINIOJTHEHA CAMBIM ONTUMAJIBHBIM criocoboM. Jlormueckas cxema
HApUCOBaHA aKKypaTHO M 4eTKO. CHHTE3 JIOTHUECKUX YCTPOICTB
IPOM3BEICH MPABHIBHO.

HC 3a4TCHO

KonrtposnbHas paboTa He cjaHa B YCTAHOBJICHHBIN CPOK.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu

Komnemenyuu

Buo
N, naumenosan Kon-6o OIIK | IIK 22 t. wac| yuebnvix Oyenka
Pazoenoe OuUCyuUnIuUHbl wacoe 1 4 2 Komn. P sansmuii | Pe€3yivmamos
1 2 3 4 5 6 7 8 9
1. Wndopmarus, WH(POPMAIIOHHBIS 12 + + + 3 4 JIK,CPC DK3aMeH
MPOIIECCHl M CUCTEMBI
2. Koyin4yecTBO ¥ KauecTBO HHGOPMAIUH 12 + + + 3 4 JIK,CPC DK3aMeH
3. Ilpencrasnenne nHPpOPMALIUH B 20 + + + 3 6,6 JIK,JIP, DK3aMeH
U POBBIX aBTOMAaTaX CPC
4. Jlormueckne OCHOBBI TIOCTPOCHHS 34 + + + 3 11,3 JIK,JIP, Dx3aMeH
(G POBEIX aBTOMATOB kp, CPC
5. KomnprorepHast 00paboTka HHpOpMAaIMn 50 + + + 3 16,6 | JIKJIP, DK3aMeH
CPC
6. ApXUTEKTYpa MUKPOIIPOLIECCOPHBIX 14 + + + 3 4.6 JIK,CPC DK3aMeH
ycTpoiicts 1 O9BM
7. llepenaua mHGOpPMAIINN ¥ KOMITEIOTEPHBIE 14 + + + 3 4.6 JIK,CPC DK3aMeH
ceTH
6cezo uacos 162 54 54 54 3 54

39




6.
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITIJINHE

INEPEYEHDb VYYEBHO-METOAUYECKOI'O OBECIHEYEHUWA [JJIA

1. Axynos, O. A. UadopmaTuka: 6a30BbIi Kypc : yaeOHHK 1715 By30B / O.A.AKyIOB,
H.B.Mengenes. - 2-¢ uza., uctp. u nom. - M. : Omera-JI, 2005. - 552 c. (c. 24, 53, 114, 175, 343,
383, 484)

1.

IIEPEYEHDb OCHOBHOM ¥ JONOJHHUTEJIBHOW JHUTEPATYPBI,
HEOBXOJIMMOMU 1JIsA OCBOEHUA JUCHUITJINHBI

Buo | Konuuecmeo
No Haumenosanie u3oanus sana- | 2K3emnnapos | Obecneuen-
(asmop, 3aenasue, blX00HblE OAHHbLE) ( J’T':)"J;’P, 6u61ml(;)me1<e, (3::7:21 )
KP) IIT.
1 2 3 4 5
OcHoBHas IMTEparypa

L WNudopmaruka. bazoBslit Kypc : yaeOHUK 1151 BY30B /
ITox pen. C.B. CumonoBuua. - 2-e uzn. - CIIO. : JIk, JIP 77 1
ITutep, 2009. - 640 c.

2. Oensies, [1. A. Undopmaruka : yaedHoe mocodue / I1. T 81 1
A. ®@enges. - bparck : bpl'Y, 2013. - 86 c. - b. 11.

JlonoJIHUTeIbHAS JTUTEpaTypa

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

4. Anekcees, A. I1. Uadopmatuka 2003 : yued. mocodue
ms By3oB / A. I1. Anekcees. - M. : COJIOH-IIpecc, JIk 10 0,5
2003. - 464 c.

5. OCHOBBI IOCTPOEHUS TEIEKOMMYHHKAITMOHHBIX
CHUCTEM U ceTell : yueOHUuK 115 By30B / B.B.
Kpyxmanes, B.H. I'opauenko, A.Jl. Mo4eHoB u p.; JIk 24 1
ITon pen. B.H. 'opauenko. - M. : I'opsuas muHuUs-
Temexom, 2004. - 510 c.

6. Kocunnesa, E. B. OcHoBBI 11u(ppOBOIt TEXHUKH :
yuebHoe nocobue / E.B. KocunuieBa, A.Jl. 'yakos. - JIP 50 1
Bpatck : bpl'VY, 2008. - 93 c.

7. VYabsaoB A.Jl. Pensiimonnsie 6a3bl 1anHbIX B CYB/]
Microsoft Access : 1abopaTOpHBI TPAKTHKYM. — JIp 23 1
bparck: U3n-Bo bpl'Y, 2015. — 53 c.

8. NEPEYEHbDb PECYPCOB NH®OPMAIIMOHHO -
TEJEKOMMYHUKAIITMOHHOMN CETH «MHTEPHET» HEOBXOJINUMBIX
AJIs1 OCBOEHUSA JUCHUITIJINHBI
1.OnexTpoHHbIN KaTaJjor OoubIMOTEKN bpl'Y

http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.
2. DnextpoHHas oubnuoreka bpl'yY
http://ecat.brstu.ru/catalog .
3. DaexTpoHHO-OMOIMOTEeYHAs
http://biblioclub.ru .
4. DnexTpoHHO-0MOMoTeuHas cucrema «M3narenbeTBo «JlaHby»
http://e.lanbook.com .

cucremMa  «YHUBepcuTeTckas  Oubnmoreka  online»
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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

5. Wndopmarmmonnas cucrema "EamHoe OKHO 1ocTyma K oOpa3oBarelbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snekrponnas 6uommoreka eLIBRARY.RU http://elibrary.ru .

7.  VYuuepcurerckas  uH(popmammonHas cucrema POCCHUA (YUC  POCCUS)
https://uisrussia.msu.ru/ .

8. HanmmonanpHast 3nexkTpoHHas oubnmmnorexka HOb

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

9. METOIMYECKHUE YKA3AHUS JUIS OBYYAIOIIUXCSA MO OCBOEHUIO
TACIATITAHBI

9.1. MeToan4yeckne yKkazaHus 1Js1 00y4arOmUXCs M0 BHINOJHEHHUIO J1a00PATOPHBIX padoT

JlabopaTopnas padora Nel
ApudmMernyeckue 0OCHOBbI HM(PPOBOIl TEXHUKH
[{enb pabOTHI:
N3yunTh NMO3UIIMOHHBIE CHCTEMBI CUMCIICHUS, ITOIYYUTh MPAKTUYECKUE HABBIKU 110 IIEPEBOAY
qucel U3 OJHOW CHUCTEMbl CUUCIIEHHUS B APYTylO, BBIIOJHHUTH apuU(pMeTHUYecKue NeHcTBUSA Hajl
JBOMYHBIMH YHCIIAMHU.

3amanue:
1. M3y4uTh NO3UIIMOHHBIC CUCTEMbI CUMCIICHUS

2. TlomyuuTh MpaKTHYECKUE HABBIKY I10 MIEPEBOAY YMCEI U3 OJJHON CHCTEMBI CUUCIICHHS B

APYTyrOo
3. BemonHuTh apudmMeTndecKue NeHCTBUS HAJ JTBOMYHBIME YUCIIAMU

I1OpsAOK BBINOJHEHUS:

[TpuBoasATCS ompeneneHUs MO3UIUOHHBIX, HEMO3UIMOHHBIX cucTeM cuncieHuss(CC), ocHoBaHHUA
CUCTEMBI cuuclieHus. PaccmarpuBaioTcss METOAMKY nepeBojia B AecsTuunyo CC, U3 necsTUUHON B
mo0yro apyryto CC, nepeBoj U3 ABOMYHOM B BOCBMEPUYHYIO U IIECTHAALATEPUYHYIO U HA000POT,
apudmernueckue aericteus B qsonunoit CC.

PopmMa OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE U CIaeTcs B Ie4yaTHOM Buje. B oTyere OMKHBI
IPUCYTCTBOBATH!

1. Howmep Bapuanra

2. llenb paboTsI

3. 3amanue

4. TlosTamHoe BBITIOJHEHNE BCEX 3a/IaHN BapruaHTa
5. 3akmoueHwue.

3aiaHus JUIsS CaMOCTOSITENIbHOU PabOThI:
IIpenycMOTpeHBI BAPUAHTOM CTY/ICHTA.

PexkoOMEHIalMU 110 BBINOJHEHUIO 3aJaHui M IOATOTOBKE K JjaboparopHoil pabore/ cemuHapy/
PAKTHYECKOMY 3aHATHIO

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

OcHoBHast TuTepaTypa
1. Nudopmaruka. bazossrit kypc : yueonuk s By3oB / [lox pen. C.B. CumonoBuya. - 2-¢ u3.
- CII6. : ITutep, 2009. - 640 c.
JlonomHUTEIbHAS JTUTEPATypa

1. Kocunuesa, E. B. OcHoBsl udpoBoii Texuuku : yueonoe nocodue / E.B. Kocunuesa, A.Jl.
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I'ynkxos. — bparck : bpI'Y, 2008. — 93 c.

KoHTpoibHbIE BONIPOCHI /111 CAMOIIPOBEPKHU
1. Yro Takoe CC?
B dyem otiinune no3unronHsix CC ot Heno3unnoHubix? [IpuBeaute npumepsl Takux CC?
Urto Ha3biBaeTCsi oOcHOBaHHEM no3uimoHHo CC?
KaxkoBbl 0o011ue npaBuiia nepeBoja uncel B aecatuunyr CC?
KaxkoBs! 001ue npasuiia nepesoja uucen B apyrue CC?
KaxkoBbl o011ue npaBua nepeBoja unceln u3 1sondHoii CC B BOCBMEPHUHYIO U
HIECTHAALIATEPUYHYIO?
7. Kak BoimonHst0oTCSA apudpmMeTnueckue nerctpus B qonanon CC

SE A

JlaGopaTopHas paGora Ne2
Konuposanue yncen
[{enb pabOTHI:
OcBoUTb METOJIbl NPEJCTaBICHUS 4YHMCEI CO 3HAKOM B KOJMPOBAaHHOM Buje. llomaydutsb
IIPAKTUYECKHE HAaBBIKU IO BBIOJHEHHMIO CIIOKEHUS M BBIYUTAHUS JBOMYHBIX YHUCIE B IPSIMOM,
00paTHOM M JIOTIOJIHUTEITLHOM KoJiaX U B kojie 8421

3ajaHue:
1. OcBoutb nepeBo/ ABOMYHBIX YHCIIE CO 3HAKOM B IIPSIMOi, 0OpaTHBIN U TOTIOJIHUTEIbHBIN
KOJL
2. W3yuutb apudMeTHueckue 1eiCcTBUS ¢ KOAUPOBAHHBIMH YHCIAMHU.
3. M3yuuTth nepeBoj ACCATUYHBIX Yncie B Ko 8421 u apudmMeTnueckue NeiCTBUS Ha/l HUMH.

I1OpsIAOK BBINOJHEHUS:

ITpuBonsaTCs ompezneneHue koaupoBaHue uucen. [IpoBuzaarcs npumepbl KOAUPOBKM B IMPSIMOH,
oOpaTHBI M JTOMOJHUTENbHBIM KOJbl. M3yuaroTcsd cio’keHus M BBIYMTAaHHE B COOTBETCTBYIOIIMX
kogupoBkax. [lpuBomutbes — ompepenenue  koaupoBku  8421.  M3ydaroTcsi  OCHOBHBIE
3aKOHOMEPHOCTH TNPU MEPEBO/IE AECITUUHBIX YHCET B KOIUPOBKY 8421.

PopMa OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE W CcJaeTcsi B IeYaTHOM BuJe. B oTuere AOIKHBI
IPUCYTCTBOBATH!

1. Howmep Bapuanra

2. llenb paboTsI

3. 3amanue

4. TlosTamHoe BBITIOJHEHNE BCEX 3a/IaHN BapruaHTa
5. 3akmoueHwue.

3aaHus JUIsS CaMOCTOSITENIbHOU PabOThI:
IIpenycMOTpeHBI BAPUAHTOM CTYJIEHTA.

PexkoMEHIalMy 110 BBINOJHEHUIO 3aJaHui M IOATOTOBKE K JjaboparopHoil pabore/ cemuHapy/
NPAKTHYECKOMY 3aHATHIO

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

OcHoBHast TuTeparypa
1. Nudopmaruka. bazossrii kypc : yueOnuk ais By3oB / [lox pen. C.B. CumonoBuya. - 2-¢ u3.
- CII6. : ITutep, 2009. - 640 c.
JlonomHUTEIbHAS JTUTEPATypa
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1. Kocunuena, E. B. OcHoBsl 1tnpoBoit Texuuku : yaueobnoe nocooue / E.B. Kocunrnena, A./l.
I'yaxos. — bparck : bpI'V, 2008. — 93 c.

KOHTDOJIBHLIC BOITPOCHI AJId CaMOIIPOBECPKHU

Urto Takoe KOJUPOBAHUE YHCET?

KaxoBbl mpaBuiia cjI05K€HHS YUCel B 0OpaTHOM U JIOTIOJTHUTEIIBHOM KOJ1aX?
KakoBbI nipaBuiia BEIYUTAHKS YUCEN B 0OPATHOM U JIONOJHUTEILHOM KOJ1aX?
Yrto Takoe oOpaleHne 1 JOMOTHEHUE Yuces?

KakoBbl ipaBuiia 00panieHus 1 B3ATUS JONMOJHEHUS IBOUYHBIX YUCEI?
Kakum 00pa3om mpeacTaBisitoTcs IeCATHYHbBIE Ynciia B kKoje 84217

KakoBbl nipaBuiia CJI0’KEHUS U BBIUUTAHUS Yncen B Koje 84217

NoakownE

JlaGopaTopHas paGora Ne3
Jlornueckue ocHOBbI LM (POBOIl TEXHUKHU
[{es1b pabOTHI:

[To3HaKOMUTBCSI C OCHOBHBIMU IMOHSTHSIMH alNreOpbl JOrMKU. M3yunTh OCHOBHBIE omnepanuu
OyneBoil anreOpsl. [losydyuTh NpakTHUECKHUE HABBIKM B IMOCTPOCHHE TaOIMIl UCTHUHHOCTH HU
OyIneBbIX BbIpaXeHUH. MI3yduTh OCHOBHBIE 3aKOHBI U COOTHOIICHUS OyineBoi anreOpsl. [lomyunTts
IIPAaKTUYECKHE HABBIKM 110 MPEoOpa3OBaHUIO M YIPOLICHHIO OyJEeBBIX BBIPAKEHUH MeETOJaMU
HENOCPEACTBEHHBIX ITpeodpa3oBanuii u kapT KapHo.

3ajiaHue:

1. TloctpouTs TaOIUIy HCTUHHOCTH MO 3aJJaHHON OyneBOr (YyHKIUH.

2. Tlo 3amaHHO¥ Ta0JHIIe UCTHHHOCTH ITOCTPOUTH OYyJIEBHI BBIPAXKCHHUS: B (hopme
KaHOHWYECKOH CyMMbI MUHTEPMOB, B (hOpMe KaHOHUYECKOTO ITPOU3BEICHNSI MAaKCTEPMOB.

3. Hcmonb3yst OCHOBHBIE 3aKOHBI M COOTHOIICHHUS OYIIEBOM anreOpbl, BBITOTHUTD
HKBUBAJIEHTHBIE MPe0Opa3oBaHusl OyIEeBBIX BHIPAKECHUH.

4. MuHuMu3MpoBath OysieBble QYHKINU 3aJaHHbIE B (POpME KAHOHUUECKON CyMMBI
MHUHTEPMOB, HCIIOJIb3YsI METO]I HETTOCPEICTBEHHBIX MTpeoOpa3oBanuii u metox Beliva-
KapHho.

I1OpsIAOK BBINOJHEHUS:

[TpuBoasATCS ompeneneHue JOTMKH, MaTeMaTH4YecKoM JIOrMKH, anreOpel joruku. IlpuBoasrcs
IIpUMepbl OCHOBHBIX JIOTHYECKHX orepaluil. [laetcs onpenenenne Tabauie UICTUHHOCTU U CIIOCOObI
paboTsl ¢ Hell. [IpuBoaUTHCS CBOAHAs TabIUIA OCHOBHBIX 3aKOHOB U CJIEACTBUIN OyseBOi anreOpsl
C TIPUBEICHHBIMH NpPHUMEPAMH HX UCHONb30BaHuA. Jlaerca omnpeneneHue KOHBIOKTHBHOU
HOpMaJibHOU (opme (IIpou3BeACHNE MAKCTEPMOB) M JM3BIOKTUBHOM HOpMaibHOH (hopme (cymme
MuHTepMOB). [IpuBoauThes onpenenenus meroaa Beitua-Kapno u crocoba ero mpumeHeHust amis
MUHHPOBAHUS OyJIEBbIX (QYHKIUH.

Popma OTYETHOCTH
Otuer HaOupaeTcs Ha KOMIIBIOTEpE M CAAeTcs B TIeYaTHOM BuAE. B oT4yere JOKHBI
IIPUCYTCTBOBATH:

1. Howmep BapuanTa

2. llenb paboTsl

3. 3Baganue

4. TlosTamHoe BBIMOJIHEHUE BCEX 3a/JaHHI BapHaHTa
5. 3akmoueHwue.

3aaHus JUISL CAaMOCTOSTEILHON paOOTEL:
IIpenycMOTpeHBI BAPUAHTOM CTYICHTA.
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PekoMEHIAIMY 110 BBLINOJHEHHIO 3aJIaHMM M IOJAIOTOBKE K J1abopaTopHOM pabore/ ceMuHapy/
[IPAKTUYECKOMY 3aHATHIO

O3HAaKOMHUTBCSA C TEOPETHYCCKUM MATEPHAJIOM, MPEACTABICHHBIM B YCTBEPTOM pasjeiic JaHHOU
JOUCIHUITIIINHBI.

OcHoBHast TuTeparypa
1. Nudopmaruka. bazossrit kypc : yueOnuk st By3oB / [lox pen. C.B. CumonoBuya. - 2-¢ u3.
- CIIO. : ITutep, 2009. - 640 c.
JlonomHUTEIbHAS JTUTEPATypa
1. Kocunnesa, E. B. OcnoBsl idpoBoii Texuuk : yueonoe nocodue / E.B. Kocunnesa, A./l.
I'ynkoB. — bparck : bpI'Y, 2008. — 93 c.

KoHTpoILHBEIE BOIPOCHI JIUISL CAMOIIPOBEPKH

Yro sBnseTcs 00BEKTOM HCCIEI0BAHUS B alredpe JIOruku?

Urto Takoe KOHBIOHKIIMS, TU3BIOHKIIMS, HHBEPCHS?

KakoBbl mpaBuia nocTpoeHus TabIUIbl HCTUHHOCTH 110 0YJI€BOMY BBIP)KEHUIO?

Kakue skBHBaneHTHBbIE TPe0Opa30BaHUS MOYKHO MPOU3BOJIUTH C MIOMOIIBIO 3aKOHOB U

COOTHOIIIEHUH OyneBoit anredpsi?

5. B uem cymHOCTh MeTOJa HENOCPEICTBEHHBIX NpeoOpa3zoBaHuil M Merona Beitua-
Kapno?

6. Yro Takoe kapTel KapHo?

PO

Jladoparopnasi padora Ne4

Beenenue B CYB/JI Access
[{enb pabOTHI:
[TomyuuTs 6a30BbIX HaBBIKOB paboThl ¢ CYBJ] Access. Co3nanue 6a3bl TaHHBIX U3 TOTOBOTO
nrabsoHa. 3anonHeHue 6a3pl JaHHbIX. Co3aHNe OTYETOB M0 TOTOBOW 0a3e NaHHBIX.

3ajaHue:
1. Co3parp 0a3y naHHBIX «Yyaluecs» U3 npeaiokeHHbIx maodaonoB B CYBJ[ Access.

2. 3anoiaHUTh UHPOPMALIUIO, C TOMOIBIO IPEIOKEHHBIX (POpM, Kak MUHUMYM 0 10
YUEHHUKaXx.
3. Co3patb Bce MpeIoKEHHbBIE OTYETHI.

ITopsiA0K BBINOJIHEHUS:

Bamyctuth mporpammy Microsoft Access. BreiOpath W3 NpemioKeHHBIX MIA0JIOHOB BbIOPATh
«Yuammecs». B cozmanHoii 6a3e naHHBIX 3amoidHUTh HHPopManuio o 10 yuenukax. Co3naTh Bce
MIPEIOKEHHBIE OTYETHI TTO 3TON 0Oa3e JaHHBIX

dopma OTYESTHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE M CHAETCSd B TMEYaTHOM BHUAE. B oT4eTe JOKHBI
MIPUCYTCTBOBATH:

1. Howmep Bapuanra

2. Ilenb paboThI

3. 3amanue

4. TlosTamHoe BBITIOJHEHNE BCEX 3a/IaHN BapruaHTa

5. 3akmoueHue.

3aaHus A8 CaMOCTOSITEILHON paOoTHI:
[IpenycMOTpeHbI BapUaHTOM CTYIEHTA.

PexoMeHmaMy 10 BBITIOJHEHUIO 3aJaHUKA M HOATOTOBKE K jaboparopHou pabore/ cemuHapy/
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MPAKTUUYECKOMY 3aHSITHIO
O3HaKOMUTBCA C TEOPETHMUYECKUM MaTepHalioM, MPEACTAaBICHHBIM B MSTOM pasjeiie JaHHOU
JIUCILIUILINHEL.

OcHoOBHas uTepaTypa
1. Hudopmaruka. bazosslit kypc : yueOnuk s By3oB / [lox pea. C.B. CumonoBuya. - 2-e u3.
- CII6. : ITurep, 2009. - 640 c.
JlononHuTenpHas tuTepaTypa
1. VaesnoB A.Jl. Pensumonnsie 6a3e1 nanubix B CYBJ] Microsoft Access : mabopaTopHbIi
npakTukyMm. — bparck: M3a-so bpl'VY, 2015. - 53 c.

KOHTDOJIBHLIC BOITPOCHI AJId CaMOIIPOBECPKHU

1. Kaxkue nomns sSBiIsroTCsa 00s13aTelIbHBIMU K 3aII0JIHEHUIO?
2. Kax ¢popmupyrorcs otuetsi?
3. EcTb 11 HECOOTBETCTBHE OTYETOB U 3aIIOJIHCHHOW paHee nHopmarmu?

JlaGopaTopHas paGora Ne5

OcHoBBI padoTHI ¢ TAOAMLIAMU
[{enb paGOTHI:
[Tony4yeHne HaBBIKOB pabOTHI 0 CO3JAHHIO CTPYKTYPBI TaOIHIl, MOAU(HUKALINN CTPYKTYPBI TAaOJIHIL,
3anojHeHuo Tabaui. Co3aaHue KIIIOUYEeBBIX M0JIeH, HHAEKCUPOBAHHBIX I0JICH, yCTaHOBKA CBA3EH
MeXy TabnuuaMu. Y aaneHue HHQpOpMaluy U3 CBSI3aHHBIX TaOJIMIl U BOCCTAHOBJIEHHUE ITOU
uHpopmanuu.

3amaHue:
Co3nath CTPYKTYphI TaOJHII, KIIFOUEBBIC U WHIEKCHBIC TTOJIS.

2. 3anoaHUTL TAOIUIBI JAHHBIMU.
3. VcTaHOBUTH CBA3M .
4. Cpenatb KacKaJHOE yJaleHUE JaHHbBIX.

=

[TOpsI0K BBIMOJTHEHHUS:

3anyctuth nporpammy Microsoft Access. Co3nate HOBy0 0a3y naHHbIX. [0 BapuaHTy BBIOpaTh
npeaMeTHyro oonactb. Co3[arh W 3aMOJNHUTH TAOJUIBL. YCTAHOBUTH CBSI3H MEXIY TaOJIHIAMHU.
[IpoBeputh paboTy KaCKagHOTO yJIaICHUS JaHHBIX

PopMa OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE U CIaeTcs B IeYaTHOM BuAe. B oTyere OMKHBI
IPUCYTCTBOBATH!

1. Howmep Bapuanra

2. llens paboTbl
3. 3ananue
4
5

[TosTanHO€E BBHIMOJIHEHUE BCEX 3aJJaHUI BapUaHTA
3akiIoueHue.

3aiaHus JUIsS CaMOCTOSITENIbHOU PabOThI:
IIpenycMOTpeHBI BAPUAHTOM CTYJICHTA.

PexkoMeHIalMy 110 BBINOJHEHUIO 3aJaHui M IOATOTOBKE K JjaboparopHoil pabore/ cemuHapy/
[IPAKTUYECKOMY 3aHATHIO

O3HAaKOMHUTBCSA C TEOPETHYCCKUM MaTepUAIOM, MPEACTABICHHBIM B IIATOM pasleie JaHHOU
JOUCILUITIIINHBI.
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OcHOBHas uTeparypa
1. Hudopmaruka. bazosslit kypc : yueOnuk s By3oB / Ilog pen. C.B. CumoHoBHYA. - 2-€ U3,
- CII6. : ITurep, 2009. - 640 c.
JlononHuTenpHas tuTepaTypa
1. VawsnoB A.Jl. Pensuronnsie 6a3b1 nanubix B CYBJ] Microsoft Access : 1abopaTopHbIii
npakTukyMm. — bparck: M3a-so bpl'VY, 2015. - 53 c.

KOHTDOJIBHLIC BOITPOCHI AJId CaMOIIPOBCPKHU

Kakwue TuIibl TaHHBIX OBUTH UCTIOJIE30BaHbI B pa0OTE U MMOYEMY.
Kakue ObIBarOT THITBI IAHHBIX U Y€M OHH OTJIMYAIOTCS JIPYT OT JApyra.
Jlyist 9ero HeoOXOAMMO KITFOYEBOE TIOJIE.

B kakux ciaydasx He0OX0JIUMO COCTABHOE KITIOUEBOE ITOJIC.

Kaxkue ObIBaIOT BUJIbI CBS3CH.

OT yero 3aBUCHUT BHJI CBSI3H.

oukrwnE

JladopaTopHuas padora Neb
Pabora c 3anpocamu.

[{enb paOoOTHL:

HonyquI/Ie HaBBIKOB pa6OTLI 110 CO31aHUIO 3aITPOCOB.

3ajaHue:
1. Co3znats 3ampoc Ha BRIOOPKY HHPOPMAITUU W3 OCHOBHOM TAOJIUIIE.
2. Co3spats 3anpoc Ha BEIOOPKY HHGOPMAIIMU U3 CBA3aHHBIX TaOIUII.
3. Co3narh nmapamMeTpuvecKuii 3anpoc.
4. Co3gath 3ampoc I BbIOopa HHGOPMAIUH 711 CO3/IaHUs CI0KHOTO OTUYETA.
5. Coznatp 2 3ampoca caMOCTOSITENBHO, UCTIONIB3YIO JPYTHE ONEePaTOPhI 3aIPOCOB.

ITopsI0K BBINOJIHEHUS:

OTKpBITh CO3MaHHYIO paHee 0a3y HaHHBIX. V3y4yuTh NpPEUIOKEHHBIE OINEpPaTopbl 3ampoCoB.
N3yuuts paboTy KOHCTpYKTOpa 3ampoca. [lo mpumepy co3aath 3ampockl Ha BEIOOPKY HH(pOpMAIIUH,
napameTpuuecKue 3anpockl U T.J1. CaMOCTOATENbHO CO3/1aTh 2 3ampoca ¢ Oleparopamu 3anpoca He
MIPE/ICTABJICHHBIMUA B METOJUYECKOM TTOCOOUH.

PopMa OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE U CJaeTcs B IeyaTHOM Buje. B oTyere OMKHBI
IPUCYTCTBOBATH!

1. Howmep Bapuanra

2. llenb paboTsI

3. 3amanue

4. TlosTamHoe BBITIOJHEHNE BCEX 3a/IaHN BapruaHTa
5. 3akmroueHue.

3aaHus JUIsS CaMOCTOSITENIbHOW PabOTHI:
IIpenycMOTpeHBI BAPUAHTOM CTYJICHTA.

PexkoOMEHIalMU 110 BBLINOJHEHUIO 3aJaHui M IOATOTOBKE K JjaboparopHoil pabore/ cemuHapy/
PAKTHYECKOMY 3aHATHIO

O3HaKOMI/ITI)C$I C TeOpeTquCKHM MaTepI/IaJ'IOM, Hpe}ICTaBHeHHLIM B IIATOM pa3)1ene )IaHHOﬁ
JOUCILUITIIINHBI.

OcHoBHast TuTeparypa
1. Nudopmaruka. bazossrii kypc : yueOnuk s By3oB / [lox pen. C.B. CumonoBuya. - 2-¢ u3.
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- CII6. : TTutep, 2009. - 640 c.
JlomomHUTENBHAS TUTEPATYpA
1. VaesnoB A.Jl. Pensumonnsie 6a3el nanubix B CYBJ] Microsoft Access : mabopaTopHbIi
npakTukyMm. — bparck: U3a-so bpl'VY, 2015. - 53 c.

KOHTDOJIBHLIC BOITPOCHI AJId CaMOIIPOBCPKHU

Kak dopmupyrotcs 3ampocsr B ACCeSS?

Kakwue onepatops! Bbl HCIIOJIB30BATN B pabore?
Hanucats 3anpoc no 3ajaHuio NpernoiaBaTesl.
Kak paboTarot ciosxHbIe 3ampochi?

el N =

JladopaTopuas padora Ne/
Pabora c 3anpocamu.

[{enb paboOTHL:

HonyquI/Ie HaBBIKOB pa6OTLI 110 CO31aHHUI0 OTYCTOB.

3ajanue:
1. Cospmath IpOCTO# OTYET HAa OCHOBE IPUMEPa, 0TOOpaKAIOIINI pe3yIbTaThl 00Pa0OTKH
WHQOPMAIUK JJ1sl TPUKJIAAHON 001acTH, BBIOpAaHHOM B COOTBETCTBHHU C BAPHAHTOM 3aJIaHHSL.
2. Cozaarb BTOPOH OTYET CAMOCTOSITEIBLHOM.

[Tops10K BBINOJIHEHMUSL:

OTKpBITH CO3/1aHHYIO paHee 0a3y AaHHbIX. M3yunTh npeiokeHHbIl npuMep co3aaHus otdera. Ha
OCHOBE ATOr'0 IPUMEpa CO3/1aTh OTYET AJS cBOeH 0a3bl JaHHbIX. CaMOCTOATENIBHO CO3/1aTh BTOPOH
OTYeT, B Ka4eCTBE NMPUMEPOB MOXHO HCIOJIb30BaTh OTYETHI U3 4 1abOpaTOpHON pabOThl JAHHON

Kypca.

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

1. Howmep BapuanTa

2. llenb paboTsl

3. 3amganue

4. TlosTamHoe BHIMOJIHEHUE BCEX 3a/IJaHHI BapHaHTa
5. 3akioueHwue.

3agaHus Ui CaMOCTOATENBHOM Pa0OTHI:
[IpenycMOTpeHbl BAPUAHTOM CTYJICHTA.

PexoMmeHpany 10 BBINOJIHEHUIO 3aJaHUM M MHOATOTOBKE K HaGODaTODHOﬁ Da6OTC/ CeMI/IHaDV/
OPAKTUYICCKOMY 3aHATUIO

O3HaKOMUTBECS C TCOPCTUICCKUM MATCPUAIIOM, IMPCACTABIICHHBIM B IIATOM pasaciic JTaHHOM
JUCIMITIIMHBI.

OcHOBHas uTeparypa
1. Undopmaruka. bazosslii kypc : yueoHuk juist By30B / [Tox pea. C.B. CumonoBuua. - 2-¢ u3.
- CII6. : TTutep, 2009. - 640 c.
JlononHuTenbpHas IUTEpaTypa
1. VawsuoB A.Jl. Pensumonnsie 6a3e1 nanubix B CYBJ] Microsoft Access : mabopaTopHbIi
npakTukyMm. — bparck: M3a-so bpl'VY, 2015. - 53 c.

KOHTDOHBHLIG BOITPOCHI AJI CaMOIIPOBCPKHU
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Kak pa3nenuts nose 3arojioBka u 1noJje 3HaueHue?

Kaxk mepenecTu oJ1HO U3 TIOJICH B IPYryr0 4acTh paboueit o0nacTu?

Kakne ¢pyHKIMH MOXHO HCIIOJIB30BaTh B OTYETAX?

Pacckazarp kakyro HH(POpPMAIUIO MIPEIOCTABIIAET KaXAbli OTUYET B Ballleil padore.

RN

JlaGopaTopHasi padora Ne8
Pabora ¢ popmamu

[lenb paGoTHI:

[TomrydeHne HABBIKOB PaOOTHI IO CO3/IAHUIO SIKPAHHBIX (OPM.

3amanue:
1. Coznarb ¢popMy aiist BBos1a MH(POpPMAIIUK B TaOIHITEI B YAOOHOM JJIS ITOJIB30BATEIIsS

dopmare.
2. Cosznath crnoxnyto hopMy, 00beTMHUB (HOPMBI, CO3TAHHbBIE TS Pa3HBIX TAOJIHII.

[Tops/I0K BBIMIOJIHEHHS:

OTKpBITh CO3/IaHHYIO paHee 0a3y NaHHBIX. M3y4nuTh npemioKeHHble puMepsl co3aanus Gopm. Ha
OCHOBE ITHUX HMPUMEPOB CO3/1aTh COOCTBEHHBIC (OPMBI. Y OJHOW U3 CO3JAaHHBIX (HOPM M3MEHUTH
odopmIIeHHE Ha CBOM BKYC.

Popma OTYETHOCTH:
Otuer HaOupaeTcs Ha KOMIBIOTEpE M CHAeTCid B TMEeYaTHOM BuAe. B oT4yere JOKHBI
MIPUCYTCTBOBATH:

1. Howmep BapuanTa

2. llenb paboTsI

3. 3anmanue

4. TlosTamHoe BBITIOJHEHNE BCEX 3a/laHUN BaprUaHTa

5. 3axiroveHue.

3aiaHus A CaMOCTOSTENILHON paboTHhI:
[IpenycMOTpeHbI BAPUAHTOM CTYICHTA.

PexoMeHanuy o BBIIOJIHEHHUIO 3aJaHUM M IOATOTOBKE K jaboparopHoil pabore/ ceMuHapy/
IPAKTUYECKOMY 3aHATHIO

OSHaKOMI/ITBCH C TeOpeTI/IquKI/IM MaTepI/IaJ'IOM, HpeI[CTaBJ'IeHHI)IM B IIATOM pa3nene I[aHHOf/'I
IUCIHTIINHEL

OcHoBHasl TuTEpaTypa
1. Wndopmaruka. bazossii kypc : yaeOHuk st By30B / [Ton pea. C.B. CumoHOBHYA. - 2-€ H3I.
- CIIG. : ITutep, 2009. - 640 c.
JlonmonHuTenpHas TUTEpATypa
1. VneauoB A.Jl. Pensumonnsie 6a3s1 nanHbix B CYBJl Microsoft Access : mabopaTopHBIii
npaktukyMm. — bparck: M3a-Bo bpl'Y, 2015. — 53 c.

KOHTDOJ'IBHI)IG BOIMPOCHI 1JI1 CaMOIIPOBEPKH

Jy1g yero HeoO6X0AUMBI GOPMBI?

Kakue anemMeHThI ABISI0TCS 00s13aTeIbHBIMU B (hopme?

UYem otnnyarorcss O0beauHeHHble GopMmbl U CBsi3aHHBIE (HOPMBI?

Kakum 00pa3oM NpOM3BOAMTCS 3alOJHEHHS HOBOTO 3JIEMEHTHI TAaOJMIBI NMPU MOMOIIU
dbopmbI?

5. Kak MOXHO OTpeJaKTHPOBATh yXKe UMEIOIIMNICS JIEMEHT TaOIULIbI TPU TOMOIIU (POPMBI?

PN E
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JlaGopaTopHasi padora Ne9
Pabora ¢ popmamu

[lenb paGoTHI:

[Tony4yeHne HaBBIKOB pabOTHI IO CO3JaHUIO KHOMOYHBIX (HhOpM.

3ajaHue:
1. Coznarb kHOMOUHYIO (hOPMY JUTsl pabOTHI C CO3JaHHBIMU 00BEKTaMH 0a3bl JAHHBIX

(Tabmunsl, popmsbl, oTyeThl, hopMmel). [IpenycmoTpeTs Boixoa u3 b1,

ITopsimoK BEIIOJHCHHS:

OTKpBITh CO3/IaHHYIO paHee 0a3y JaHHBIX. M3ydnTh npeniokeHHbIN MPUMEp CO3aHusT KHOTIOUHBIX
dopM. Ha ocHOBe 3TOTrO mpuMepa co3aaTh COOCTBEHHYIO KHOMOUHYIO (hopmy. IIpoBeputh padboty
KaKIOU CO3JaHHON KHOIIKU.

dopma 0TYETHOCTH:
Otuer HaOupaeTcs Ha KOMIIBIOTEpPE M CHAETCA B IE€YaTHOM BuAE. B oTdyere JOIKHBI
IPUCYTCTBOBATH!

1. Howmep BapuanTa

2. e paboTsr

3. 3aganue

4. TloatarHoe BBITOJHEHUE BCEX 3aJaHUI BapHaHTa
5. 3akmoueHwue.

BaﬂaHI/Iﬂ JUISL CaMOCTOSITCILHOMN Da6OTI)I:
HpeHYCMOTpeHH BApHUAHTOM CTYJCHTA.

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

O3HaKOMUTBECS C TCOPCTUYICCKUM MATCPUAIIOM, IMPEACTABIICHHBIM B IIATOM pa3aciic JTaHHOM
JUCIHHMITIIMHBI.

OcHoBHast TuTepaTypa
1. Undopmatuka. bazosslii kypc : yueoHuk 1t By30B / [Tox pea. C.B. CumonoBHua. - 2-¢ U3.
- CII6. : TTutep, 2009. - 640 c.
JlononHuTENBbHAS IUTEPATYpa
1. VapanoB A.Jl. Pensunonnsie 6a3nl nanusix B CYBJl Microsoft Access : mabopaTopHbIii
npaktukyMm. — bparck: M3a-Bo bpl'Y, 2015. — 53 c.

KoHTpOJabHBIE BOIPOCH! JJI CAaMOIIPOBEPKH

Kakne MOXHO co3/1aTh KHOIIKM B KHOIIOYHOH (opme?

Kak co3gaTe KHONIKH /171 BBINIOJIHEHUS 3aIIPOCOB?

Kak no6asuts lucnerdyep KHOMOYHBIX (OpM, eciiu e€ cpa3y HeT B IporpaMme?
Jly1g yero coznaroTcss KHONOYHbIE (hOpMBI B 0a3e JaHHBIX?

el N

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIIJINHE

NudopmannonHo-kommynukanuonnsle Texnonorun (MKT) — mpenonpaBarens wucmosb3yer
JUISL:

. MoJiydeHus: UH(GOpPMaIuu MPU MOJATOTOBKE K 3aHATUSAM,
. CO3/1aHusl TPE3EHTALIMOHHOTO COMPOBOXKACHUS JICKIUH;
. MHTEPAKTUBHOTO OOILEHUS;
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. OC Windows 7 Professional;
. Microsoft Office 2007 Russian Academic OPEN No Level ;
. AHTHBHUpYCHOE TporpaMMmHoe obecrieuenue KasperskySecurity

11. OMACAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMN
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo

Haumenoeanue

Hepeuenb OCHOBHO20

Ne JIP unu JIk
3auamus ayoumopuu 0bopyoosanus
1 3 4 5

JIk Jucnnennele Kinaccsl IIepconanbHble JIx 1-18
KOMITBIOTEPBI

JIP Jucnnennple Knaccsl IlepconanbHbIE JIP 1-9
KOMITIBIOTEPBI

KP Jucnnennple Kinaccsl IlepconasibHbIE
KOMITIBHOTEPBI

CP Y31, 433
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHUSA

Ipunoxenne 1

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIUXCA IO IUCIHUILINHE

1. Onucanue ¢GoHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne 3
JIEMEHT
KOMIIET Pazagen Tema DOC
KOMIIETEHI[HH
€HINHU
1. Huadopmarus
(bopmars, 1.1 IloHsTHe | DK3aMEHAIIMOHHBI
WH(POPMAITUOHHBIC N
nHpOpMaITHH. i Omet
MIPOIIECCHl M CHCTEMEBI
2.1. VYpoBHu mpobieM | JK3aMEHAIMOHHBI
niepeaay HHpopMaIu i1 outer
2. KommuectBO ¥ [ 24, Bugsi u  (opMsl
Karieetso NPEACTABICHUA DK3aMeHaIINOHHBI
uH(bOpMAaIH uHQOpMaITUH B| .
i Onyer
“H(OPMAITMOHHBIX
CHCTEMaX
3. IIpencrarnenue | 3.1. HemosunuoHnusie wu
DK3aMeHaIINOHHBI
nH(pOpMAITUH B | MO3HUIIMOHHBIE  CHCTEMBI | .
CnocoOHOCTh IMOHHMATh 1 OmteT
U(POBBIX aBTOMATaX | CUMCICHUS
CYITHOCTh W 3HAYCHHE
uHQOpMaIH B 4.1. OcHOBHBIE 3aKOHBI U
DK3aMeHaIINOHHBI
Pa3BUTHH COBPEMEHHOTO MTOCTYIIATHI anreOpsr | .
4. Jloruueckue i oumer
WH(GOPMAITMOHHOTO JIOTHKHU
OCHOBBI  ITOCTPOCHUS =
o01ecTBa, OCO3HABaTh 4.4. OCHOBBI 3JIEMEHTHOM
U (POBBIX aBTOMAaTOB DK3aMEHAIIMOHHBI
OMAacHOCTH W YTPO3BI, 0a3bl IUQPOBBIX i GrIeT
OIIK-1 | BO3HMKAWOIIKE B 3TOM aBTOMAaTOB
mporecce,  COOMOAATh 5.1. OcobenHoctu
N DK3aMEHAIIMOHHBI
OCHOBHBIC  TpeOOBaHHMS KOMIIbIOTEPHOM o
N 5. Kowmmsrorepras it Ouner
WH(POPMAITMOHHOM o6paborka 00paboTKu uHbOpMAUU
0€30IIaCHOCTH, B TOM P 5.4. Knaccudukarms
UHpOpMaIUH OK3aMeHaIlMOHHBI
qucie 3aIIUTEI IIPOrPaMMHOTO U
roCy1apCTBEHHOM obecreueHus
6.1 [IpeobpazoBanue
o OK3aMEHAIIMOHHBI
aHAJIOTOBOW WH(MOpMAaIUH | .
i oumer
B ¢ poByto hopmy
6.4. CucreMebl
° Apxirextypa nmapaieiabHOl 00paboTKU IK3AMCHAIMOHHE!
MHKPOMPOLECCOPHBIX p P i GrIIeT
ycTpoiicts u OBM JaHHbIX.
6.7. XapakTepucTuku W
KOH(UTYpanus DK3aMeHAIIMOHHBI
3aIIOMUHAIOIINX 1 omer
YCTPOMCTB
7. [lepenmaua | 7.1. O0mas cxema cucteM | DK3aMEHAI[HOHHBI
HHpOpMAIUH U | mepenaun nHGOpMaIUN it Ouner
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KOMIIBIOTCPHBIC CCTHU

7.4. KoHTpons W 3amura

nHpopMaIun B | DK3aMEHAITMOHHBI
WHPOKOMMYHHUKAIMOHHBIX | i Ouner
cucTeMax.
1. Wndopmanus
(bopmar, 1.2. HudopmaimoHnHsie | DK3aMEHAIIMOHHBI
MHPOPMaIIMOHHEIE o
IIPOLIECCHI U CUCTEMBI it Ouner
MPOIIECCHI M CUCTEMBI
2.2. Mepbl uHpOpMALUH
2. KonnyecTBO ¥ | CHHTaKCHYECKOTO,
OK3aMeHalMOHHBI
Ka4ecTBO CEMaHTHYECKOTO uj| .
i omter
CriocobHOCTh uMeTh | nHpopMauu parMaTHYecKoro
HAaBBIKH YpOBHEH
CaMOCTOSITEIbHOM 3 I 3.2. JlBonuHas,
pabOTEl Ha KOMITBIOTEpE H'H o Maie;{;TaBneHHE BOCHMEpHUYHAS 1 | OK3aMEHAIlMOHHBI
u B KOMIBIOTCPHBIX i EBHX apToMatax | ECTHAATEPHUHAS i1 Guner
ceTsx,  ocymwecTiiTh | [HM®OP CUCTEMBI CUMCIICHUS
KOMITBIOTEPHOE
4. Jlornyeckue
OIIK-4 | monenupoBaHue 4.2. IIpencraBnenne | DK3aMEHAITMOHHBI
. OCHOBBI ~ ITOCTPOCHUS . =
YCTPOMCTB, CHCTEM H (hyHKIMI anreOphl TOTUKH | i OMIIeT
U(PPOBBIX aBTOMATOB
IPOLIECCOB c
5. Kommerorepras | 5.2. [Toxomenus
UCIIOJIb30BaHUEM OK3aMeHaIMOHHBI
obpaboTka AIEKTPOHHBIX N
YHUBEPCAIbHBIX o it Ouner
UHPOpMaIIH BBIYMCIUTEIBHBIX MAIIHH
NaKeTOB  MNPUKIAJHBIX opman clmTen a
KOMITBIOTEPHBIX 6.2. OyHKUMOHAIBHAS WU
nporpaMm CTPYKTypHasi OpraHu3anusi | JK3aMeHaIMOHHBI
6. ApxurekTypa | POLECCOPHBIX yCTPOHCTB | i ouner
MHKPOTIPOIIECCOPHBIX 00pabotku nH(popMauu
yctpoticts 1 IBM 6.5. Ilpomeccoper u
OK3aMeHaIMOHHBI
MIPOLIECCOPHBIE 3JIEMEHTHI | .,
i Ouner
BBIYMCITUTEIBHBIX CHCTEM.
7. [lepenaua
pel 7.2. Bupnsl um Momenn | Dxk3aMeHAIMOHHBI
nHpOpMaIUU u N
CUTHAJIOB it Ouner
KOMITBIOTEPHBIE CETH
1. Nudopmanus
(popmars, 1.3. HudopmanmonHsie | DK3aMeHAIMOHHBI
MH(POPMAaIIMOHHbIE o
PECYpPCHI U TEXHOJIOTUH it Ower
MIPOIIECCHl M CHCTEMBI
2.  KommuyectBo u
2.3. KauecTBo | DK3aMeHAIIMOHHEBI
Ka4eCcTBO o
nHpOpMAITUH it Ouner
['0TOBHOCTH K M3y4eHHIO | MH)OpPMaLUH
HAyYHO-TEXHUYIECKON 3.3. [IpencraBnenne
nH(pOopManun 3. IIpencraBneHne | YUCIOBOM, CUMBOJIBHOW H
T1K-7 o pea >, DK3aMeHAIHOHHEI
OTEYECTBEHHOTO U | nHpOpMaLUHU B | rpaduyeckoit i GrIeT
3apy0eKHOro OmbITa Mo | HU(POBHIX aBTOMaTax | MHGOPMALUHU B HIH(POBBIX
TEeMaTHKe MPOEKTa aBTOMAaTax
4. Jlornyeckue | 4.3. Jlorumyeckuii CHHTE3
DK3aMeHaIMOHHBI
OCHOBBI  IIOCTPOCHHUS | MEPEKIII0YATEIbHBIX M| o eer
UQPPOBHIX aBTOMATOB | BBIYHCIUTEIBHBIX CXEM
5. Kommsrotepras | 5.3. Kiraccuduxarms
OK3aMeHaIOHHBI
00paboTka KOMNBIOTEPHBIX  CPEACTB | o o
uHpOpPMaINH 00paboTku nHhopManru
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6.3. OOmas cTpykTypa | DK3aMEeHAIHOHHBI
OBM. U ouset
6.6. Knaccudukarms
. ApXUTEKT DK3aMeHAI[MOHHEI
6 PXUTCKTYPA | o oMuHarOIIHX  GrIeT I
MHKPOIIPOLIECCOPHBIX "
p . poIL p YCTPOWCTB
yctpoiicts u O9BM
6.8. Buermraue
DK3aMeHAI[MOHHEI
3aIIOMHHAIOLIE N
o i OmteT
yCTpoiicTBa
7. Hepenaua | 7.3. Kanamel mnepegauu
HHpopMaIUH per M | JaHHBIX " Pt X OK3aMCHAIIHOHHEL
pman 1 Ouser
KOMIIbIOTEPHbIE CeTH | XapaKTePUCTUKHU

2. 3K3aMeHaHI/IOHHbIe BOITPOCHI

Komnerenuun 3K3AMEHAIIMOHHBIE
Ne Ne © HaMMeHOBaHHe
n/n BOIPOCHI a3zeJia
Kon Onpenesenne p
1 2 3 4 5
1. Wudopmarus,
1. TTonsrue napOpMALIUH. WHPOPMAaIMOHHEIE
IPOLECCHI 1 CHCTEMBI
Crocobrocts 2. YpoBHH 1IpobiieM nepenadn HHGOpMaLuH
MOHHUMATh 2. KonnuectBo u
3. Bumer u QopmbBl TpencTaBICHUS
CYIIHOCTb u Ka4ecTBO MHPOPMAIIUH
nH(opMaLK B HHPOPMAMOHHBIX CHCTEMAX
3HaYCHUE
3. [pencrasnenue
UHpOpMAIUH B | 4. Heno3umuoHHble W  TO3UIMOHHEIC
HHpOpMAIUH B
pa3BUTHU CHCTEMBI CUUCIICHUS
1 (POBBIX aBTOMATAX
COBPEMEHHOTO
5. OcHOBHBIE 3aKOHBI M TIOCTYJIATHI ANTeOpBI
MH(OPMAITMOHHOTO HOMHKH 4. Jloruueckue OCHOBBI
oOrmiecTBa, v MOCTPOeHUsI LU(POBBIX
6. OcHOBBI 3JeMEHTHON 0a3bl IH(POBBIX
0CO3HaBAaTh aBTOMATOB
aBTOMAaTOB
OIIK- | omacHoCTH u v
1. 7. Oco0eHHOCTH KOMIBIOTEPHON 00paboTKU
1 YTPO3HI,
BOSHUKAIOLIIE s nHpOpMaIUU 5. KommproTepnas
8. Knaccudukanms nporpaMMHOro | 00paboTka HHGpOpPMAUU
3TOM mponecce, | & (rxany POTPaMMHOTO P (bopwar
obecrieueHust
CcoOIr01aTh 5 T -
OCHOBHBIE . 5 peo pa3q(:BaHI/Ie " aHaJIOrOBOM
uHpopmaiu B 1udpoByro Gopm
TpeoBari 10 léI/ICTeMBI HapaHJ}I]eHBHOI;I y06 aboTKH 6. ApXHTEKTYPa
MH(POPMALMOHHOH ai_IHHX P p MUKPOTIPOLIECCOPHBIX
0€30IIaCHOCTH, B ill X' yerpoiicts 1 DBM
TOM 9HCIE 3AIIATHI . ApaKTEPUCTHKH | KOH(Urypanus
rOCY1apCTBEHHOI 3alTOMUHAOIIUX YCTPOWCTB
12. OOmiass cxema CHCTEM Ieperayu
7. Ilepenaua
MHPOPMaIIH
HHpOpMAIUH u
13. Konrpoms u 3ammra uHpOpMALUU B
KOMIIbIOTEPHBIE CETH
WH()OKOMMYHHKAIIMOHHBIX CHCTEMaX.
CrniocoOHOCTB 1. Wudopmarus,
UMETh HaBeiky | 1. MHGOpMannoHHbIe mpoLecchl U CUCTEMBI | HHPOPMAOHHbIE
2 OIIK CaMOCTOSITEIbHOM MPOLECCH M CUCTEMBI
ab0THI Ha | 2. Mepbl uMHpOpPMANUU CHHTAKCHYECKOTO
4 p p (bopmar | 2. Komuuecro i
KOMIIBIOTEPE W B | CEMAHTUYECKOrO " IparMaTu4ecKoro
. KadecTBO MHPOPMAITUN
KOMITBIOTEPHBIX YpOBHEH
CeTsX, 3. JBonunas, BOCbMEPHUYHAS u| 3. [Ipencrasnenue
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OCYIIECTBIISATh HIeCTHAAaTepUYHAsl CHCTEMbI CUMCIICHUS HHpOpPMaIUH B
KOMITBIOTEPHOE U(PPOBBIX aBTOMATAX
MOJIEJINPOBaHNE . 4. Jlormueckue OCHOBBI
N 4. IlpencraBieHne QYHKUUE — anreOpsl
yCTpodcTs, cherem | o MOCTPOEHUSI LH(POBBIX
U TPOLECCOB € aBTOMAaTOB
HCIIOJIb30BaHUECM 5. [Noxonenus ANEKTPOHHBIX | 5. Kommnerorepnas
YHHBEPCAIBbHBIX BBIYUCIINTEIbHBIX MAIIMH 00paboTka MHpOpMAMHU
MaKeTOB 6. @yHKkOMOHANBHAsT W CTPYKTypHas
PUKIIaTHBIX OpraHu3anusi  MPOLECCOPHBIX  YCTPOMUCTB | 6. ApxutexTtypa
KOMIIbIOTEPHBIX 00paboTKu uHpOpMaLUU MHUKPOTPOLIECCOPHBIX
Hporpamm 7. TIporieccopsl ¥ TPOIIECCOPHBIE 3JEMEHTHI | ycTpoiicTB 1 OBM
BBIYHCIIUTEIBHBIX CUCTEM.
7. ITepenaua
8. Buzpl 1 MOJEeNN CUTHAIIOB HHpOpPMaLTUH u
KOMIIbIOTEPHBIE CETH
1. Nndopmanus
1. WNudopmarnmonnsie pecypchl u bopmars,
WHPOPMAaIMOHHEIE
TEXHOJIOTHH
IPOLECCHI M CUCTEMBI
2. KauectBo nndopmaunu
Gop 2. KonuuecTso u
3. Bumel wu ¢opMBl  TNpeNCTaBICHUS
KadecTBO WHPOpMAIN
uHPOpMaIK B ”HPOPMAIIMOHHBIX CHCTEMaX
I'oroBHOCTB K | 4. IIpencraBnenue YMCIOBOM, CUMBOJIBHON U | 3. IIpencraBnenue
W3YYEeHHIO HAy4HO- | rpapuyeckoil uHpopManuu B LUQPOBBIX | HHYOPMALHU B
TEXHUYECKOH aBTOMAaTax UPPOBBIX aBTOMATAX
HHpOpPMALTUH . 4. Jlormueckue OCHOBEHI
3 [1K-7 (popmaryt, 5. Jloruueckuil cuHTE3 NMEpeKIoYaTeIbHbIX U
OTEYECTBEHHOTO U MOCTPOEeHUSI LU(POBBIX
BBIYUCITUTEIBHBIX CXEM
3apy0exHOTO aBTOMATOB
omeiTa 110 TeMatuke | 6. Kmaccudukanus KOMIBIOTEPHBIX CPEACTB | 5. Komnrerorepnas
MPOeKTa 00paboTKu HHOpMaLIUU 00paboTka nHbopMaIHu
7. O6mas crpykrypa 9BM. 6. Apxurekrypa
8. Knaccuduxanus 3aMMOMUHAIOIIUX | MUKPOIIPOLIECCOPHBIX
YCTPOMCTB ycTpoiicts 1 OBM
7. Ilepenaua
9. Kanamel mepenauum JaHHBIX H = HX
nHpOpMaITUU "
XapaKTePUCTUKU
KOMIIBIOTEPHBIE CETH

3. Onucanue nokasareseiil 1 KpUTepHeB OLEHUBAHUS KOMIIeTeH Mt

MPOLIECCHI TPOUCXOASIINE
B TICPCOHAIIEHOM
KOMITBIOTEPE ;

Iloka3zaTenu Ounenka Kpurepun
3HaTh CryneHT JOIDKEH BO BpeMs OTBETa
(OTTK-1): II0Ka3aTh 3HaHUS: CYIIHOCTH
nHpOpMAIMK, OCHOBHBIX MPOIECCOB
— CyIHOCTb U 3HaYCHHE (opmaum, o poreccol

. MIPOUCXOJIAIINX uHpopManueit

MH(pOpMaLNY | p S . PMaLUHCH,
0a30BOTO  YCTPOMCTBA KOMIIBIOTEPA,
— OCHOBHBIE ITPOILIECCHI,
OCHOBHBIX TE€PMUHOB HCIOJb3yEeMbIE B
MPOMCXOISIIINE C .

. HAyYHO-TEXHUUYECKOW JUTEeparype IIo
MHOpMaIHCi. nnpopmaruke. CTyIeHT TOKEH UMETh
(OIIK-4): OTJIHYHO P F 1Y

. HaBBIKM  BIIQJICHUS:  HCIIOJIb30BAHHS
— ba3oBoe ycTpoiicTBO
YHUBEPCAJIbHBIX MIPOrPaMMHBIX
MEePCOHAIBHOTO

i npoayktoB  Ha  IIK, noHumanus
KOMITBIOTEPA;

N MaTepuana u CIIOCOOHOCTH
- JCHOBHBIC BBICKa3bIBaHUSI MBICIIE Ha HAy4YHO-
MH(GOpPMaIMOHHbIE

TEXHUYECKOM si3bIKe. CTYJEHT BO BpeMsi
OTBETa JOJDKEH HPOAEMOHCTPUPOBATH
YMEHHS: HCIIOJIb30BaHHUS 1K,
WCIIOJIb30BATh ~ OCHOBHBIE  METOJbI
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IK-7):
— OCHOBHBIE TEPMUHBI,
MCIIOJIb3yeMble B HAyYHO-
TEXHUYECKOU JINTEPATYpE
o nHPOPMATHKE |
Ymern
(OIK-1):
— Hcnonp30Bath
OCHOBHBIC METOJIbI
npeobpazoBaHus U
XpaHEeHUs1 HHPOpMaIUH ;
(OIIK-4):
— Mcnonp30Bath
[IEPCOHAIILHBIN KOMIIBIOTED
J1s CAMOCTOSITENIbHOM
paboTEHL;

IK-7):
— Haxonuts
ITOCTOBEPHYIO H
AKTYalbHYIO HAyYHO-
TEXHUYECKYIO
MHOOpMAITHIO 110
HH(POPMATHUKE. ;

Baanern
(OIIK-1):
— OCHOBHBIMH
TpeOOBaHUSIMH
MH(pOpPMaIlMOHHON
0€30I1aCHOCTH. |
(OIIK-4):
— JlocTaTOYHBIM YpOBHEM
MCTIOTTB30BaHUS
YHUBEPCATBHBIX ITaKETOB
MPUKIIATHBIX
KOMITBIOTEPHBIX
porpamm. ;

[K-7):
— JlocTaTOYHBIM YpOBHEM
MOHMMAaHUS MaTepuana, u
CIIOCOOHOCTBIO
CaMOCTOSITENTLHO BBICKA3aTh
MBICJTH Ha HAyYHO-
TEXHUYECKOM SI3BIKE. |

npeoOpazoBaHms u
uH(pOpMaIHH.

XpaHeHUus

OTBeT COOCPIKUT HCTOYHOCTHU.

XO0po1o JlonomHUTENbHBIE BOIPOCHI TpeOyeTcs,
HO CTYJCHT C HUMH CIIPABIISETCS
OTJIIMYHO.
OTBeTUI TOJIBKO HA OJIMH BOIPOC, TUO0
YI0BJIETBOPHUTEIbHO ciabo oTBeTHI Ha 00a Bompoca. Ha

JIOTIOTHUTEIIbHBIE BOIPOCHI OTBEYAET
HEYBEPEHHO.

HEYAOBJIETBOPUTEC/ILHO

Ha o6a Bompoca cTyneHT oTBeuaeT
HeyoenuTensHO. Ha momosHuTENbHBIC
BOMPOCHI MTPEToaBaTelis TAKKE He
MOXECT OTBCTHUTD.

4. MeToauyeckue MaTepuabl, ONpeae/soNde MPolueaypbl OlleHHBAHUS 3HAHUIM,
YMEHH, HABBIKOB U ONBITA A TEeJbHOCTH

JucuumnnuHa nHPOpMaTHKa HaMpaBieHa Ha O3HAKOMIIEHHE C HayKoW MH(opMaTukoi, u eé
MPAKTUYECKUM MPUMEHEHUEM B COBpPEMEHHbIX DBM; Ha moiydyeHHE TEOPETHYECKUX 3HAHUU U
MPAKTUYCCKUX HABBIKOB UCITIOJIB30BAHUS COBPECMCHHBIX 5BM JJIA UX I[&HBHGP'ILLIGFO HUCITIOJIb30BaHUA
B IIPAKTUYECKOHN JESITEIbHOCTH.
W3yuenne qUCUUIUTMHBI HH(POPMATHUKA IPEyCMaTPUBACT:
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— JIeKLHH,

— J1abopaTtopHbIe PabOTHI,

— KOHTPOJIbHYIO paldoTy,

— CaMOCTOATENIbHYIO padoTy,

— DJK3aMeH.

B xonme ocoenus paznmena 1 «Mudopmanus, nHOpMAIMOHHBIE TPOIECCHl U CHCTEMBD»
CTYIEHTBl JOJDKHBI YSICHHUTH: OIpeneieHre uHpopmanuu, ompeaesieHne UHGOPMAIUOHHOTO
nporecca M MHPOPMALMOHHBIX CHUCTEM, OJTambl oOpamieHuss uHpoOpMamuu B CHCTEMaXx,
KOMIIBIOTEPHU3AIUIO O0IIeCTBa.,

B xone ocoenust paznena 2 «KonuuecTBo M KauecTBO MH(GOPMAIMKU» CTYACHTHI TOJIKHBI
VSCHUTH: TIOHATHE COOOIlIEHHE, TPU YPOBHSA HU3Y4YeHHs HHPOpMALUU, Mepbl HHPOPMAIIH
CHHTAKCUYECKOTO YpPOBHsS, O0O0bEM W KOJMYECTBO HWHPOpManMH, Mepbl HHGPOpMAIUU
CEMaHTHYECKOT0 YPOBHS, Mepbl HHPOPMAIIH MPAarMaTUYECKOro YPOBHsI, OIIPEICICHHE MOJIE3HOCTH
uHpOpMaLnH.

B xome ocBoenus pazmena 3 «lIpeacraBnenue mHbopManuu B HU(PPOBBIX aBTOMATAX»
CTYJEHTBI JOJDKHBI YSICHUTD : OIIPENIETICHUE CUCTEMBbl CUMCIIEHUS, UCTOPUIO BOZHUKHOBEHUS CUCTEM
CUMCIICHUS, N300pakeHHe YHClieé B JIBOMYHOW, BOCBMEPUYHOW M IIECTHAALIATEPUYHON cHCTeMax
CUHCIICHUS, TOHATUS OWT, OAlT, MAllMHHOE CJIOBO, M300pa)KEHUE JIBOMYHOIO CHUTHANA, (opma
MpeJICTaBICHUS YUCIOBOM nHpopManuu ¢ GUKCUPOBAHHOM 3aIATOM.

B xone ocBoenms pasnena 4 «Jlormyeckre OCHOBBI MOCTPOCHHUS HU(POBBIX aBTOMATOB)
CTYJEHTBI JOJDKHBI YSICHUTD: OIpe/ieJIeHHe anreOpbl JOTUKH, UCTOPHS BOSHUKHOBEHUS, JIOTHUECKHE
omepanuu, OyneBa QyHKIusS, (QYHKIUH C (QYHKIMOHAIBLHO TOJTHBIM HAOOpOM, OMpECIICHUE
MEePEKITI0YATEIbHBIX CXEM, CXEMbI M TaOIuIIbl uICTHHHOCTH Jornueckux U, NJIN, HE.

B xone ocBoenus pazznena 5 «KomnbrotepHas 00paboTka HHPOPMALUN) CTYIACHTHI TOJIKHBI
VSCHUTB: 00paboTka WH(OpPMAIMK, HUCIOIHUTENb anroputma, IBM, knaccudukauus 3BM 1o
dbopMme mpezacTaBieHuss 00padaTeiBaeMoi HHPOpPMAIHH, KIACCH(PHUKAIUS 110 MPOU3BOAUTEIHHOCTH,
BBIUHCIIUTENbHAS CETh, TAKT, ONPEIeTICHHE MPOTPAMMHOTO O0ECTIeUeHUSI.

B xome ocBoenms paznmena 6 «ApXHTEKTypa MHUKPOIPOIECCOPHBIX YCTpOWCTB 1 DBM»
CTYJEHTBl JTOJDKHBI YSICHHUTBH: JAUCKPETH3allUs, KBAHTOBAHHE MO YPOBHIO, KOJIHWPOBAaHHE, OOIIas
CTPYKTypa TMPOIECCOPHBIX YCTPOMCTB 00pabOoTKM HHGOPMAIMKN, TEPCOHATBHBIN KOMIIBIOTED,
CHUCTEMA KOMaH] POLIECCOPA, COBMECTUMOCTH IPOLIECCOPOB.

B xozne ocBoenus pasgena 7 «llepegaua nHpopManuu U KOMIBIOTEPHBIE CETU» CTYIEHTHI
JOJKHBI YACHUTB: CTpYKTypHYIO cxemy CIIW, nunHus cBsi3u, cucreMa mnepeaadud HHQPOpPMAIUH,
CUTHAJ, BUJABl CUTHAJIOB, MOJAYJSALUS CHUTHala, MaHUMYJSIUS CUTHANA, (a3oBas MOAYISIMS
CUTHAJA.

B mnpomecce mnpoBeneHust 1a0OpaTOPHBIX pabOT MPOUCXOJUT 3aKPEIUICHUE 3HaHUM,
dbopMupoBaHHEe YMEHUN W HAaBBIKOB pealu3allid MpeAcTaBiIeHHUs 00 pasTUYHBIX CHUCTEMax
cuMcieHusi, paboTtoil ¢ anreOpoi Joruku M (GopMHUpOBaHMSI O0a30BBIX HAaBBIKOB pPAOOTHI C
nepcoHaibHbIMU DBM.

Pabora ¢ nuTepaTypoil SIBISETCS BaXXHEHITUM DJJIEMEHTOM B TMOJIYYEHHUUW 3HAHHWKA 110
mucuuruinbe. [Ipexae Bcero, HE0OOXOAMMO BOCIIONIB30BAaTHCS CIIMCKOM PEKOMEHyeMOi 1o JaHHOU
JTUCIUIUIMHE JUTEepaTypol. JlOMONHUTENbHBIE CBEACHHS MO H3ydaeMbIM T€MaM MO>KHO HaWTH B
nepuoanydeckoy neuatu u MHTepHeTe.
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Ipunoxenne 2

AHHOTAIIUA

paﬁoqeﬁ NnporpaMmbl JTUCHHUILIIMHBI
HNudopmaruka

1. Hesab n 321244 TUCHUIJIMHBI

[lenpto u3y4eHUsS ITUCLUILUIMHBI fABIAETCSA: (OPMUPOBAHHE Yy OOy4YaIOIIUXCS 3HAHUUA O
COBPEMEHHOUW MH(DOPMATUKH KaK KOMIUIEKCHON HAYYHO-TEXHHUYECKOHN MUCIUIUIMHEI, JUIS PEIICHUS
HAy4YHBIX M TEXHUYECKUX MpoOjeM co3naHusi, BHeApeHHs U 3(G(EKTUBHOIO HUCHOJIb30BaHUA
KOMIIBIOTEPHON TEXHUKH U TEXHOJIOTHIA B 00J1aCTH HH()POKOMMYHUKAIIMOHHBIX CUCTEM

3amaueil W3ydeHHs] AMCUUIUIMHBI SIBIISICTCS. W3YYEHHE CTPYKTYphl M OOIIMX CBOWCTB
uHpopManu 1 MHGOPMALMOHHBIX MPOLECCOB, OOINX MPUHIUIIOB IIOCTPOCHUS BBIYMCIUTEIBHBIX
YCTPOKCTB, a TAK)Ke CHCTEM 00pabOTKH, XpaHEHHS U TIepeiayn HHPOopMaInu.

2. CTpyKTypa IMCHHUIIHHBI
2.1 Pacmpenernenue TPYIOEMKOCTH 10 OTIACIIbHBIM BHJAM y4eOHBIX 3aHATHH, BKIIOYAs
camoctosTenbhuyto padory: JIK — 35 gacos, JIP — 70 gacoB, CP — 57 yacos.

OO01mast TpyA0eMKOCTh JUCIUTUIMHBI COCTaBisieT 252 4yacoB, 7 3a4ETHBIX CIUHUIL
2.2 OCHOBHBIE Pa3JIeNbl TUCIUILIIHHBIL:

1. Wudopmanms, nHHOPMAIMOHHBIC TIPOIECCH M CHCTEMBI
KonnvecTBo 1 kauecTBO HH(pOpMALUU

[TpencraBnenue nHpopmanuy B HU(POBBIX aBTOMAaTax
Jlornueckre OCHOBBI OCTPOCHUS LIU(PPOBBIX AaBTOMATOB
KomnrelorepHast 06pabotka nHpopmanuu

ApXHUTEKTYpa MUKPOIPOLIECCOPHBIX YCTPOHCTB 1 DBM
[lepenaua nadopmauu 1 KOMIBIOTEPHBIEC CETH

Noakown

3. [lnanupyeMsble pe3yJbTaThl 00yueHHs (MepeyeHb KOMMETEeHIHI)
[Tponecc n3yueHust JUCUMIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHUE CIIETYIONINX KOMITETEHIIUHI:

1. OIIK-1 - CnocoOHOCTh MOHMMATh CYIIHOCTh W 3HAY€HHE MH(OpPMAIMK B Pa3BUTHUU
COBPEMEHHOI0 HMH()OPMAIMOHHOTO OOIECTBa, OCO3HABAaTh OMACHOCTH U YTPO3bI,
BO3HHUKAIOIIIME B 3TOM IpOLIecce, CO0JII01aTh OCHOBHbBIE TpeOOBaHUS MH(OPMALIMOHHON
0€30I1aCHOCTH, B TOM YHUCII€ 3aIUThI TOCYAapCTBEHHOM

2. OIIK-4 - CtocoOHOCTh UMETh HaBBIKH CaMOCTOSATEIBHOI paboThl Ha KOMITBIOTEPE U B
KOMIIBIOTEPHBIX CETSX, OCYLIECTBIISATH KOMIIBIOTEPHOE MOJEIMPOBAHHE YCTPOMCTB,
CUCTEM M TPOIECCOB C HCIOJIBb30BAHUEM YHUBEPCAJIbHBIX MAKETOB MPHUKIATHBIX
KOMIIBIOTEPHBIX TPOTrPAMM

3. TIK-7 - TOTOBHOCTh K U3yYEHHIO HAyYHO-TEXHUYECKOW MH(pOpMALUU, OTE€YECTBEHHOTO
1 3apyOEKHOTO OIbITA [0 TEMATHUKE MMPOEKTa

4. Bux npoMeKyTOYHOI aTTecTallMu: dK3aMeH
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IIpunoxenue 4

OOHJA OEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JAUCHUIIJIMHE

1. Onucanue (hpoH/Ia OLIEHOYHBIX CPeACTB (MACIIOPT)

Ne DJIeMeHT
KOMIIETE | KOMIIETEHI] Paznen Tema DPOC
HIMHU U
3. [IpencraBnenue Heno3umnmmonuesie u OT4eTEI IO
uHpopMauy B MO3UIIMOHHBIE CUCTEMBI | 1a00paTOPHBIM
U(POBBIX ABTOMATaX | CUUCIICHUS pabotam
4, Jlornueckue ocHoBbl | IIpencraBnenue pynkuuit | OTYeTHI 11O
HOCTPOECHHS anreOpe! JIOTHKH 1a60PaTOPHBIM
1. OIIK-1 1M(POBBIX AaBTOMATOB paboram
Kontponbnas
pabora
5. Komnerorepnas Ocobennoctu OTuetsl 10
o0OpaboTka KOMIBIOTEPHOH 1a060paTOPHBIM
rHpOpMAIIHN 00paboTku HHpOpMALUH paboram
3. IlpencraBienue JlBonyHas, Otuers! 10
uH(popMaluu B BOCBMEpUYHAs U 1a00pPaTOPHBIM
UGPOBBIX aBTOMATaxX | MIECTHaIaTepHyuHas pabotam
CHCTEMBI CUHCIICHUS
4. Jlorndeckue OCHOBBI | Jlornueckuii cunTes OT4eTsI 10
5 OITK-4 MOCTPOCHUS NCPCKITIOYATEIbHbIX 1 1abopaTOPHBIM
' U(POBBIX aBTOMATOB | BRIMUCIUTCIILHAIX CXCM pabotam
Kontponbnas
pabota
5. Komnelorepnas OcobennoctH OTuetsl 110
o0paboTka KOMITbIOTEPHO 1a00paTOPHBIM
rHGOpMAIIHN 00paboTku HHpOpMALUH paboram
3. Ilpeacrasnenue JlBonyHas, Otuersl O
uH(popMaluu B BOCBMEpUYHAs U 71a00pPaTOPHBIM
U(POBBIX aBTOMATaxX | MIeCTHaIaTepHyuHas pabotam
CHCTEMBI CUHCIICHUS
4. Jlornueckue OCHOBBI | OCHOBBI 2JIEMEHTHOM OTtuersl 110
HOCTPOEHUS 6a3bl M (PPOBBIX 71a00paTOPHEIM
3. [1K-7
U(POBBIX aBTOMATOB | ABTOMATOB pabotam
Kontponbnas
pabota
5. Komnerorepnas OcobennoctH OtyeTsl 11O
o0paboTka KOMITbKOTEPHO 1a00paTOPHBIM
HHbOPMALIIH 00paboTku nHpOpMAIUH pabotam
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2. Onucanue noka3aresieil 1 KpUTEpHeB OLleHNBAHUS KOMIIeTEeHIIUIt

IToxazaTenn

Onenka

Kpurepun

3Hatp
(OTIK-1):
— CylrHocTh U 3Ha4eHne nHhopMaluu
;
— OCHOBHBIE ITPOLIECCHI,
MPOUCXOSIINE C HHPOPMAITHCH.
(OIIK-4):
— ba3oBoe yCcTpOoiCTBO MEPCOHATBHOTO
KOMITBIOTEPA;
— OcHOBHBIE HH()OPMALIMOHHBIE
MPOIIECCH TPOUCXOAIINE B
MePCOHATEHOM KOMITHIOTEPE ;

IK-7):
— OCHOBHBIC TEPMHUHBI, UCITOJIb3yEMbIC
B HAYYHO-TEXHUYECKOM JINTEPATYPE O
nH(pOpMaTHKE |

Ymern
(OITK-1):
— Hcrnonp30BaTh OCHOBHBIE METO/IbI
npeoOpa3oBaHus U XPAaHCHHUS
uHbOpMAaIUH ;
(OIIK-4):
— Hcrnonp30BaTh NepCOHAIBHBIN
KOMIIBIOTEP ISl CAMOCTOSTEITbHON
paboThL.;

[K-7):
— HaxoauThs 10CcTOBEpHYIO U
AKTYalbHYI0 HAYYHO-TEXHUYECKYIO
MH(pOpMaIMIO 10 HH(OPMATHKE.;

Baagernb
(OIIK-1):
— OCHOBHBIMH TpeOOBaHUSIMU
MH(POPMALIMOHHOM O€30MaCHOCTH.;
(OIIK-4):
— JlocTaTouyHBIM YpOBHEM
MCTIOJTb30BaHUST YHUBEPCAIbHBIX
MaKeTOB MPUKJIATHBIX KOMITBIOTEPHBIX
porpamm. ;

[K-7):
— JlocTaTOYHBIM YpOBHEM MOHUMAHUS
MarepHasa, ¥ ClloCOOHOCTbHIO
CaMOCTOSITEITLHO BBICKA3aTh MBICIIb Ha
HAYyYHO-TEXHUYECKOM SI3BIKE.

3a4YTCHO

Bo Bpewms 3amuThI 1a00paTopHBIX padboT
CTYJEHT OTBETHJI Ha TIOCTABJICHHbBIE
MPEro/iaBaTesieM BOMPOCHI.
KonTponbHas paboTa ciaHa B IepBYIO
HEJIeNo 3auT. B KoHTposbHOI paboTe
MIOJTHOCTBIO PACKPBITA TEMa PabOTHI.
Munumu3zanus QyHKIIUY BBIIOJTHEHA
CaMbIM ONITHMAJILHBIM CITOCOOOM.
Jlormueckasi cxema HapuCOBaHa
aKKypaTHO ¥ 4eTK0. CUHTE3 JJOTUYECKUX
YCTPOMCTB MPOU3BEJIEH MTPABUIIBHO.

HE 3aYTCHO

Bo Bpems 3a1muThl 1a00paTOpHBIX paboT
CTYACHT HC CMOT" 1aThb OTBCTHLI Ha
MOCTaBJICHHBIE TIPENoaBaTeeM
Bonpockl. JInGo oTyer no
1a00paTOpHBIM paboTaM BBI3BIBACT
HapekaHus. KonrponpHas pabota He
C/laHa B YCTaHOBJICHHBIH CPOK.
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HporpaMMa COCTaBJICHA B COOTBCTCTBHUMU C (bellepaJ'H)HI)IM rocy1apCTBE€HHbLIM 06pa30BaT€J’ILHLIM CTaHJapTOM BBLICHICTO
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