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1. OPTAHMU3AIIUSI CAMOCTOSTEJIBHON PABOTHI

1.1. Opranu3anmOHHO-METOANYECKUE TAHHBIC U CITUTIITMHBI
OO61uit 06beM 4acoB MO BUIaM CaMOCTOSITENIbHOM paboThI
(u3 Tabu. 5.1 PITM)
Ne
HaunmenoBanue HOATOTOBK MOJTOTOBK
.10
. TeM a IIOAroToOBKa WHAWBUAYAJIbHBI CaMOCTOATCIIBHO aK
KypcoBoro | pedepara/scc € JoMaIHue € U3ydeHue
3aHATUAM
MPOeKTa e samanus (M13) | Bompocos (CHB) (TTk3)
(paboTsI)

1 2 3 4 5 6 7
1 [IpencraBienue 5

uHbopMaIu

Cucrembl
2 - - - 3 -
CUMCJICHHUS
Jlornueckue
OCHOBBI
3 MOCTPOCHUS - - - 2 -
NIEPCOHAJIbHOT O

KOMITBIOTEPA

4 IlepconanbHbBIM 5
KOMITBIOTED

IIporpammHuoe
5 - - - 5 -

oOecrieueHue
6 ba3bl naHHBIX - - - 4 -

AJropUTMHU3ALMS
u
7 - - - 4 -
MPOrpaMMHPOBAHU
e
OCHOBBI 3aIUTHI

8 - - - 4 -

uHpOpPMaLUU




2. METOAUYECKHUE PEKOMEHJALIUU 11O
CAMOCTOATEJIBHOMY N3YYEHUIO BOITPOCOB

2.1 KayecTBO nHpopMamum.

Penpe3eHTATUBHOCTB -  TMOKAa3bIBa€T  HACKOJBKO  MPEJICTaBUTEIbHA  JaHHAs
uH(popMaIusi, TO €CTh HACKONbKO WH(OpMaIus, MOTydeHHas B pe3ysibTare BHIOOPOYHBIX
HAONMIOJICHUII ~ COOTBETCTBYET  XapaKTePUCTHKAM  CIUIOMIHBIX  HaOmonxeHuwit. Ot

pENpPE3EHTaTUBHOCTH 3aBUCUT HACKOJBKO aJIeKBaTHO HMH(pOpMalus OTpa)kaeéT CBOMCTBA
00BeKTa, ABjeHus (Toro, o 4eM nHpopmanus).

Jlns perpe3eHTaTUBHOCTH MHGOPMAIIMU BaXKHEHIIIee 3HaUEHUE UMEIOT:

- IPaBWJIBHOCTH KOHIEMIINH, Ha 6a3e KOTOpoi copmMupoBaHa nHGopMaIus

- 000CHOBAaHHOCTb OTOOpa CYIIECTBEHHBIX IPU3HAKOB U CBsI3€ll OTOOpakaeMoro
SBJICHUS

CopepkaTeJbHOCTb - OTPakaeT CEMAHTUYECKYI0 €MKOCTb HMH(OpMaluu, paBHYIO
OTHOILEHUIO KOJIMYECTBA CEMAHTHYECKOM HMHPOpMaUuud B COOOIIEHMH K 00BEMY
00pabaThIBaeMBbIX JAHHBIX, TO €CTh!

C=I¢/V,, tae C - comepkaTeabHOCTb,
lc - KOMUecTBO ceMaHTUYECKOM nHpopManuy,
V; - 00beM TaHHBIX

C yBenMueHMEM  COAEPXKATEIbHOCTH HHGPOpPMALMU  PACTET  CEeMaHTUYeCKas
IPOMYyCKHasi CIOCOOHOCTh MH(GOPMAIMOHHON CHUCTEMBbl (T.€. OJHO U TOXE KOJIUYECTBO
CEMaHTUYEeCKOM NH(OPMALIUU COJIEPKUTCS B MEHbIIIEM 00beME JaHHbBIX)

JlocTaTouHOCTD (TIOJTHOTA) - 03HAYAET, YTO MH(OPMAIUS CONCPKUT MHUHHUMAIIbHBIMH,
HO JIOCTAaTOYHBIM I TIPUHATUS TPABUIBHOTO peElHieHus coctaB. [lOHATHE TMOIHOTHI
uH(pOpMAIMU CBA3aHO C €€ CMBICIOBBIM COJep’KaHuEeM (ceMaHTHKOW) u mparmaTtukoi. Kak
HETOoJIHas (HemocraTovHas), Tak " U30BITOYHAS WHpOpM ALK CHIDKAET
3pPEKTUBHOCTH PEIICHHI, TPUHUMAEMBIX €€ ITOJTb30BATEIIEM.

JlOCTYITHOCTH BOCHPUSITHIO - TIOKA3bIBA€T, HACKOJBKO JIETKO MOJIb30BaTENI0 M3BIEYb
CMbICH U3 JaHHOM mHdopmanuu. OHa oOecreduBaeTcsi BBHIIOJHEHHEM COOTBETCTBYIOIIMX
npouenyp MOJIyd4eHHs M Ipeodpa3oBaHMs HMHGOpMAnUM K yJOOHOW JUIs BOCHPUSATHUS
nojb3oBaTensd (opMe (B YAaCTHOCTH, IIYTEM COIVIACOBAHUS €€ CEMaHTHYEeCKOH (OpMBI C
Te3aypycoM NoJb3oBaTesns). Hanpumep, mucbMo Ha MCIIAHCKOM JUISI MEHSI UMEET HYJIEBYIO
JOCTYIIHOCTh BOCHPUSATHIO, TOCKOJbKY SI HE BJIAJICI0 3TUM S3bIKOM, HO NEPEBEIACHHOE Ha
PYCCKHI 53bIK (COTJIaCOBAaHUE C MOUM T€3aypPyCOM) CTAHOBHUTCS BIIOJIHE JOCTYIHBIM.

AKTYaJbHOCTB - CTCIICHb COXPAHCHHS] IICHHOCTH WHQOpMAIMM B MOMEHT €€
uCroibp30BaHus. OHA 3aBHCUT OT JMHAMHUKH M3MCHEHUS XapaKTEPHCTHK, COICPIKAIIMXCS B
UHPOPMAIIUU, U OT MHTEPBaJa BPEMEHH, MPOIICIIET0 ¢ MOMEHTA BOSHUKHOBEHHS TaHHOMN
uHpopmauu.

CBoeBpeMeHHOCTD - [TOCTYIUIEHHE MH(OpPMallUKU HE MO3KE 3apaHee Ha3HA4YeHHOTO
MOMEHTa BPEMEHH, COTJIaCOBAHHOTO C BpEMEHEM pellleHus MMocTaBieHHOoN 3a1aun. (OObIYHO,
HE M03)Ke, YeM €€ MOXKHO Oy/eT 00padoTaTh U UCIIOIB30BATH JIJISl IPUHSATHS WM HAXOXKICHUS
pEILIeHHUS]).

TouHOCTB - cTENEHb OJIM30CTH MOTy4aeMol WHGOPMAIMH K PeaJbHOMY IMOJIOKEHHUIO



BelIei (COCTOSHUIO 00BEKTa, MpoIecca, IBJICHU).

s wadopmanuu, oToOpakaeMol HUGPOBBIM  KOJOM, H3BECTHBI  YEThIPE
KJIacCU (DUKAITMOHHBIX MTOHSTUS TOYHOCTH:

- bopmMasibHAs TOYHOCTh, H3MepsieMas 3HAUCHHEM CIMHHUIBI MIIAJIIIErO paspsia
qHCia;

- peanbHass TOYHOCTH, ONpeAeNsieMas 3HAYCHHWEM CIMHUIBI TIOCIEIHEro pa3psna
YHUCIia, BEPHOCTh KOTOPOTO TapaHTUPYETCS;

- MaKCUMallbHasi TOYHOCTh, KOTOPYIO MOXXHO TONYYHTh B KOHKPETHBIX YCIOBHUSIX
(GYHKIIMOHUPOBAHUS CHCTEMBI;

- HeoOXoauMasi  TOYHOCTh,  ompeneisieMas — (YHKIHOHATBHBIM  Ha3HAYCHHEM
ToKa3aTes

J10CTOBEPHOCTD ONpeNeNsieTcsl  CBOMCTBOM  HH(poOpMammu  OTpakaTb  peajbHO
CYLIECTBYIOIIME OOBEKThl C HEOOXOAMMON TOYHOCTHbIO. OHa H3MepseTcs IOBEPUTENILHOM
BEPOSITHOCTBIO HEOOXOAMMOM TOYHOCTH, TO €CTh BEPOSITHOCTBIO TOr'0, YTO OTOOpaxkaeMoe
uHpOopMaluel 3HaueHne napaMerpa OTIMYAETCsl OT HCTUHHOIO 3HaY€HUs 3TOr0 NapaMerpa B
npezienax HeoOX0MMOM TOUHOCTH.

YeToituMBOCTD - CIOCOOHOCTh MH(POPMALMU pearupoBaTbh Ha M3MEHEHUS HCXOJHBIX
JNaHHbIX Oe3 HapylleHHs HEOOXOAMMOM TOYHOCTH. YCTOHYMBOCTh HMH(pOpPMALUHU, KaK U
penpe3eHTaTUBHOCTb, OOYCJIOBJEHA BBIOpPAaHHOM MeToAuKoW oTOopa U (GOPMUPOBAHUS
uHpopmauu.

WNudopmarimonnsie pecypcbl B CUIly OnpeneneHus MoHATUs "uHpopmanusa", KoTopoe
CBSI3aHO C YMEHBIIECHUEM CTEIIEHHW HEOIPENEIEHHOCTH B CUCTEME '"MeperaTdyuk — MpPUEMHHK"
HEMOCPEICTBEHHO Y MOTpeOUTeNs, MOryT OBbITh OXapaKTepHU30BaHbl PSAIAOM CBOMCTB WU
MIPU3HAKOB, BBIABISEMBIX M OLIGHUBAEMBIX CAMUMH HOTPEOUTENSIMH, a MOATOMY 3TH OLIEHKU
BECbMA CyObEKTUBHBIMH.

Kasxprit moTpeOuTeb, MCXO U3 UMEIOIIErocsl Hero o0beMa 3HaHUM U OIbITa paboThI ¢
nHpopMalueil B ONpENeNeHHOM NpeIMEeTHONH 00JIaCTH, MOXET BBIIEIUTh TE€ CBOWCTBA
nH(popMaIuu, KOTOpBIE, 10 €r0 MHEHHIO, ONMPEACNAIOT CMBICIOBYIO CYITHOCTh 3TOTO pecypca.
[locnenHuii mpu 3TOM MOXET MMETh PA3JIMYHBbIE LEIM MCIOIB30BAHMS, PA3IUYHYIO CTENEHb
HOBU3HBI M JPYIH€ CBOU XaPAaKTEPUCTUKHU, KOTOPbIE MO-Pa3HOMY MOTYT BJIHMATH Ha IIPOLECC
MPUHATHS PEIICHHUS 1O BBINOJHEHHIO KaKUX-TH00 Al CTBUI CO CTOPOHBI MOTPEOUTEIS.

IIpu pabGore c¢ wuHpopmanueil BO3MOXHBI Cllydyau, IpUd KOTOPbIX JUIsI pa3HBIX
norpebuTeneil OAUH U TOT € pecypc MOXKET UMEThb Pa3IMYHble BbISIBICHHbIE NPH3HAKU U
pa3sHyl0 CTeleHb OLEHKM KaXJoro M3 HuX. Tak, K Npumepy, UIsi OJHOrO IOTpeOUTens
npeiaraeMblii ”HPOPMAIMOHHBIN pecypc MOXKET 0Ka3aThCsl COBEPIIEHHO HOBBIM, UpE3BbIYaHO
aKTyaJbHBIM W IIOJIE3HBIM MAaTEpUAJIOM C TOYKM 3PEHUS IOJyYECHHMs HOBBIX 3HAHUW M MX
UCIOJb30BaHUsl HA MpaKkTUKe. J[pyroi »e moTpeduTesh ¢ yUeTOM CTENEHU €ro KBaau(uKauu
WINA B CHITY CJIOKHMBIIMXCS OOCTOSTENBCTB MOXKET HE OLIEHUTh CMBICI COAEPIKAIIErocs B TOM K€
Matepuase U He IpuaaTh JODKHOIO 3HAUEHUs NpeiiaraeMoi HHdopMaiuu.

Kpome Toro, kauecTBeHHast CTOPOHA MH(OPMAIIMK MOXKET PacCMaTPUBATHCS KaK C TOUKU
3peHUss MOTpeOuTeNsi KOHKPETHOM HH(GOpPMALUU, TaK M C TOYKHM 3peHHs HHPOPMALMOHHOU
CIy’)KObl, MH(QOPMALIMOHHOW CHCTEMBbl MJIM JKCIEepTa-ClEelUaINCTa, IEpPealoIinuX JaHHbIHN
pecype Ui NaJIbHEWIIEro €ro NpUMEHEHMs. YUHUThIBas 3TO, OLUEHKY CIEIyeT IPOBOJIUTH HA
OCHOBE Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX MPU3HAKOB, XapaKTEPU3YIOIIUX PAa3InIHbIe (PaKTOPHI
U 00CTOATENbCTBA IPOU3BOACTBA OMPEACICHHOT0 HH(OPMAIMOHHOIO pecypca, 3ampoca
NOTpeOUTENs] Ha IOCIEIHUM, MPOLECCOB €ro mepeaadd, MOJYYeHUS M HEMOCPEACTBEHHOIO
HCIIOJb30BAaHUSI B HAYYHO-TEOPETHUUYECKOM, MPOU3BOACTBEHHO-TIPAKTUYECKON WM COLMAJIBHON
NEeSITENIbHOCTU YEJIOBEKa.



Crnenyer OTMETHTh, YTO KayeCTBO OJHOM W TOH k¢ WMH(GOPMALUU TpPU peasn3aluu
Ppa3IMYHbIX ueneﬁ NJIIM BUO0OB OCATCIIbHOCTHU (B TEXHUKE, METPOJIOIH, SKOHOMHUKE, CONUOJIOTHUN
u 1p.) paznuyHo. OTauvaroTcs U HaOOpsl MapaMeTpoB (TTOKa3aTesei), U METOANKHU ONpEIeIICHUs
KauyecTBa MH(OPMALIUK B Pa3HbIX MPEAMETHBIX 00JACTIX 3HAHUM.

XapaKTepUCTUKH KayecTBa MH(OpPMAIIUK ONPENEIISIOT CYIECTBEHHbBIE CBOMCTBA JAHHOTO
00BbEKTa, KOTOPBI MOXET HaXOAUTHhCA B Pa3HBIX CTAAUAX HH(POPMAIIMOHHBIX TEXHOJIOTHH:
cOopa, XpaHeHHs], TIepepabOTKH, Mepenayu, MONMydYeHUs M HCIONb30BaHHS. VIMEHHO ¢ TaKux
HOSI/IHI/Iﬁ " pacCMOTPHUM OCHOBHBIC XapaKTCPUCTHKHU Ka4CCTBA.

2.2An(paBuT cuCTEM CHUCTEHUSI

Cucrema cUuCIICHHUS OcHoBanue | AndaBut Hudpp

Jlecsatuunas 10 0123456789

JBonuHas 2 01

Bocemepuunas 8 01234567
[Hectnaauarepuunas | 16 0123456789ABCDEF

3anuch yncia B KaKOW-IMOO CHCTEME HCUUCICHHUS C OCHOBAaHHMEM pO3HAYaeT
COKpAIIIEHHYIO 3aIIUCh BHIPAYKEHUS.

an-1- P Han-2- Pt L Aar-plrag-pP+a-pit. tam-p™ (1)

rae ai— 1udpa CUCTeMbl CUYMCICHUS;NUM— YUCIIO IEIBIX U JPOOHBIX pa3psaoB
COOTBETCTBEHHO.

IepeBon mesbIX ynces1 U3 JII000i CHCTEMBbI CYUCICHUS B 1eCATHYHYIO

[lonnas 3amucek B Buae BbIpaskeHus (1) MO3BOMSIET MEepEeBECTH YUCIO B JIFOOOM
CUCTEME CUMCIICHUS B JIECITUYHOE, HATIPUMED,

273=2-8%+7-814+3-8%=1871

IlepeBon meJbIX YK ces1 U3 AECAITUHYHOH CHCTEMbI CUUCIEHUSA

Jlnga mepeBoma 1ENOro JECATUYHOTO 4Yuciaa NB CHCTEMY CUHCICHUS C
OCHOBAaHHEMPHEOOXOIUMO ITOCIEAOBATEIbHO pa3aeauTbNHape ocratkoMm. IlepBoe
HETIOJIHOE YaCTHOE OISITh CIEAYeT MOJACIUTh HAapC OCTaTKOM M TakK jJajee, Moka He
OyJeT TMOJIydEHO HEMOJIHOE€ YacTHOE MEHbIle, 4eM ocHoBaHMe. [lepBhIii ocTtaTok
OyZeT COOTBETCTBOBATH Pa3psly €IWHUIL YHCIa C OCHOBAaHHUEMp, BTOPOH OCTATOK —
crenayroiemMy paspsay u T.1. [locrnenHee HEmolHoOe YacTHOE OyEeT COOTBETCTBOBAThH
CTaplleMy pa3psily uucia ¢ OCHOBaHUEMD.

Hanpumep, nepeegem yucio 187 B BOCbMEPUUHYIO CHCTEMY.

187 : 8 =23 (3 B ocTaTke)

23 : 8 =2 (7 B ocTaTke)

2 : 8 =0 (2 B ocraTke, TaKk Kak 2 < 8)

[Tonmydyaem 4ncino B BOCBMEPUUYHON cucTteMe 2733

CucteMbl CUMCJIEHHS ¢ OCHOBaHHEeM 2"

Takue CHUCTEMBbI CYHMCICHHUS JIETKO TIEPEBOASTCS B JIBOMYHYIO CHUCTEMY
cuucieHus: 1 o0paTHo. Uepe3 IBOMYHYIO CUCTEMY CUMCIICHUS UX MOXKHO CBSI3aTh JIPYT
C IPYroMm.

B Tabn. 2.14 npencraBnensl 1menblie yuciaa oT 0 g0 7 AnA ACCSITHUYHOM,
JBOUYHOW ¥ BOCBMEPUYHOM CHCTEM.



Tabnura 2.14

CBa3b IBOHYHOH W BOCBMEPHYHOM CHUCTEM
p=10 0 1 2 3 4 5 6 7

p=2| 000| 001 o010 O11| 100( 101| 110| 111

p=8 0 1 2 3 4 5 6 7

ITepBbie He3Hawamue Hynu Juisi aBoudHbIX ynces ot 000 no 011 mpuBeneHsb
31ech N7 yIoOCTBa Mepecuera 4yucel M3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO.
Hanpumep, nns mepeBonma yucna 213gB NBOMYHYHO CHUCTEMY CUHUCICHHUS CIIEAYET
3aMEHUTh KXl pa3psi BOCBMEPUYHOTO YMCIa TpUAAoW (TPOHKOM) TBOMYHBIX
yucel. [Tomyuum:

2135 =010001011>

[TepBbIit HE3HAYAIIMIA HOJB PE3YJITaTa MOYKHO OTOPOCHTH, TO €CTh

2135 = 10001011,

B T1abn. 2.15 mpexacraBnensl mensie yucia or 0 mo 15 it AecSTHYHOM,
JIBOMYHOM, IIECTHAIIIATEPUYHON CUCTEM.

ITepBbie He3Hauamme Hyau i aBoudHbIX yucen ot 0000 mo 0111 npuBeneHsl
3/1ech JIsl yA00CTBa Mepecyera Ynuce U3 MIeCTHAIATEPUIHON CUCTEMBI B IBOMYHYIO.

Tabmura 2.15

CBsi3b IBOMYHOM M MIECTHAAUATEPUYHOM CUCTEM
p=10 0 1 2 3 4 5 6 7

p=2| 0000| 0O00O1| 0010 0OO11| 0100 O0O101| O0O110| O111

p=16 0 1 2 3 4 5 6 7

p=10 8 9 10 11 12 13 14 15

p=2| 1000| 1001| 1010| 1011} 1100| 1101| 1110| 1111

p=16 8 9 A B C D E F

Hampumep, mns nepeBona uncna 72Aennu 72 Ah(raehorhexadecimal—
HIECTHAIATEPUYHAs) B IBOMUHYIO CUCTEMY CUHMCIICHUS CIIEyeT 3aMEHUTh KaXK bl
pa3ps]l LIECTHAILATEPUYHOI0 YUCIIa TeTPaJoi (UeTBEPKOil) IBOUYHBIX YUCEIL.
[Homyuum:

72A16 = 011100101010,

[lepBblii He3HAYAIIME HOMb CJIEBA MOXKHO OTOPOCHUTH, TO €CTh

72A16 = 11100101010,

Jliis mepeBojia MeCTHAALATEPUYHOIO YHCIa B BOCBMEPUYHOE YUCIIO
1eJ1IeCO000pa3HO B KAYECTBE MPOMEKYTOUHON UCIOIB30BATh IBOMUHYIO CUCTEMY.

Hamnpumep, s nepeBona uncia
72A16 = 11100101010;




UCIIONIb3YEeM €T0 JBOMYHOE MPEICTABICHHE, B KOTOPOM BBIJICIIUM TPHAIBI
JBOUYHBIX YHMCEJ, HAUMHAS C MJIQJIILIETO pa3psiia e AUHUIL

11'100'101'0102

¥ 3aMEHUM UX BOCBMEPHUUYHBIMU yuciaMu (Ta0u. 2) 3452g

Taxum oOpazom, 72A16 = 34525

2.3l1oHsiTHE MEPEKITIOYATEIbHOI U KOMMYTAIMOHHO¥ cxeMbl. [IpumepsI cxeMm.

B BBIUMCIUTENBHBIX U JPYTUX aBTOMAaTHUECKHX YCTPOMCTBAX IIMPOKO MPUMEHSIOTCS
JNEKTPUUECKUE CXEMBI, COJEep)KaIlMe MHOXECTBO NEPEKIIOYaTeIbHBIX 3JIEMEHTOB: pele,
BBIKIIOUaTeneid u T. m. [Ipu pa3paboTke TakMX CXEM C YCIIEXOM MOXET OBITh HCIOJIb30BaH
amnmnapart anreOpsl JIOTUKH.

[TepexmouaTenpHass CXeMa— CXEMaTHYECKOe H300pakeHWe HEKOTOPOTO YCTPOMCTBA,
COCTOSIIIETO M3 TEpPEKIIoYaTeNiell W COCAUHSIONIMX WX IPOBOJHUKOB, a TaKXe BXOJOB H
BBIXOZI0B, HA KOTOPBIE MOAAETCS U C KOTOPHIX CHUMAETCS dJEKTPUUYECKUN CUTHAIL.

Kaoicovui nepexnrouamens umeem monvko 08a COCMOAHUA: 3AMKHYMOE U PA3OMKHYMOE .
[lepexmtouaTrento X TMOCTaBUM B COOTBETCTBHUE JIOTHYECKYIO TIEPEMEHHYIO X, KOTOpas
NpUHUMaeT 3HaueHue 1 TOIBKO B TOM ciyd4ae, Korja Iepekimouareib X 3aMKHYT M CXeMa
IPOBOJUT TOK; €CJH e MepeKrovaTeslb Pa30MKHYT, TO IIepeMeHHas X paBHa Homo. [Ipu 3ToM
JBa Mepekroyatens X U X CBsI3aHbl TAKMM 00pa3oM, 4To Korja X 3aMKHYT, TO X Pa3OMKHYT, U
Haobopot. CrenoBaTeNbHO, €CIIM MEPEKII0YaTeN0 X MOCTaBJICHA B COOTBETCTBUE JIOTMYECKAs
nepeMeHHas X, TO MepeKIIYaTeN0 X T0DKHA COOTBETCTBOBATH ITEpEMEHHAS X.

Bceill nepexioyaTenbHON CXEME TaKkK€ MOXHO MOCTaBUTh B COOTBETCTBUE JIOTHUYECKYIO
MEPEMEHHYI0, PaBHYIO EAMHHIIEC, €CIM CXeMa MPOBOIUT TOK, MU PaBHYIO HOJIO — €CIU He
MPOBOAMUT. DTa TEepeMeHHas SBIsSeTcsl (YHKIHMEH OT MEepeMEHHBIX, COOTBETCTBYIOLIMX BCEM
MePEKIII0YaTENISIM CXeMbl, U Ha3bIBaeTCsl (DYHKIIHEH MPOBOTUMOCTH.

PaccmoTrpum dyHKIIME TPoBOAUMOCTH F HEKOTOPBIX MEPEKITIOYATEIBHBIX CXEM:

o——->0
Cxema He COIepKHT MepeKIovaTesield 1 MPOBOIUT TOK BCErIa, CaeaoBaTeNbHo, F — 1;

o - 0

Cxema COACPKUT OJUH IMOCTOAHHO paSOMKHyTBIﬁ KOHTAaKT, CJICOOBATCIIbHO, F - O,

O X O
CxeMa IpOBOAMT TOK, KOT/Ia MEPEKII0YaTeb X 3aMKHYT, U HE MPOBOAUT, KOTJIa X PAa30MKHYT,
cienoBarenbHo, F(X)=X;

O X O
CxeMa IpOBOAMT TOK, KOTJa MEPEKI0YaTeIb X Pa30MKHYT, H HE MPOBOIUT, KOT/Ia X 3aMKHYT,
cienoBarensHo, F(X)=X;

O X y —O

Cxema npoBOJIUT TOK, KOr/ia 00a MepeKIovaTelis 3aMKHY ThI, ClieqoBaTelibHo, F(X)=X-Y;

o— —O

v
Cxema TpPOBOJIUT TOK, KOTJa XOTs OBl OJAMH W3 TEPEKIIYaTeNeld 3aMKHYT, CJIEIOBATEIbHO,
F(X)=xvy.



[Ipu paccMOTpeHMH TEpeKIIOYaTeNbHBIX CXEM pEelIaloT, Kak IPaBWIO, OAHY U3
OCHOBHBIX 33/1a4: CHHTE3 UJIM aHAJIN3 CXEMBI.

CuHTe3 NepeK/II0YaTe/IbHON cXeMbI M0 33/IaHHBIM YCJIOBHSIM €€ PaboThl CBOAUTCS K
CJIeYIOIIUM TPeM dTanam:

* cocTaBlieHu e (DYHKIIMH ITPOBOJUMOCTH TI0 33JJaHHBIM yCIIOBUSIM;

* YIPOILEHUE dTOW (PYHKITUH;

* IOCTPOCHHUE COOTBETCTBYIOIIEH CXEMBI.

AHAaJIU3 cXeMbl XapaKTepu3yeTcs CJIeIyIIHMHU dTaNaMu:

ompelieNieHre 3Ha4eHWH (YHKIUW TPOBOAMMOCTH TIPH BCEX BO3MOXKHBIX Habopax
BXOJISAIINX B 3Ty (DYHKIHIO TEPEMEHHBIX;

MOJy4YEeHUE YIPOIIEHHON (hOPMYIIBIL.

PaccMoTpuM  mpumepbl  pemieHHss 3aJad  CHHTE3a W aHaIW3a  HECJIOKHBIX
MIEPEKITFOYATENbHBIX CXEM.

IIpumepsl.

1. Tloctpoum cxemy, comepxailyio 4 nepekirodareis X, y, Z U t, Takylo, 4ToObl OHa
IpOBOJMJIA TOK TOT/Aa M TOJBKO TOT/A, KOTJa 3aMKHYT KOHTAKT MEpeKirovarens t U Kakoi-
HUOY/Ib U3 OCTAJIBHBIX TPEX KOHTAKTOB.

Pemenne. B 3TomM ciyyae MOXXHO 0OOHTHCH 0€3 MOCTpOEHHUs TaOJIMIBI UCTHUHHOCTH.
OueBuaHo, 4T0 QyHKIHS mpoBogumoctd umeeT Bux F(X, y, z, t) = t- (X vy Vv z), a cxema
BBITJISIIAT TaK:

X

- t ¥ )

z

2. [Toctporm cxemy C MATHIO TEPEKIIIOYATEIISIMA, KOTOpasi TPOBOJUT TOK B TOM M TOJIBKO
B TOM ciyd4ae, KOr/ia 3aMKHYTBI POBHO UEThIpe U3 dTHX MepeKItoyaTeei.
Pemrermie : Fia, b,c,d,e)=a-h-c'd-eva-b'c-d-evabc'd-evab-c-d-evab-c-de
Cxema umeeT BU:
a—h—c—d—e
a—bh—c—d—e
a—b—c—d—e
a—bh—c—d—e
a—h—c—d—e
3. Haiinem ¢yHKIIMIO TPOBOAMMOCTH CXEMBI:
__a _l_ h—
e
c —L d
Pemenue. Vimeercs deTbipe BO3MOXKHBIX IYTH IMPOXOXKICHHS TOKA IMPU 3aMKHYTHIX
MepeKroyaTeNsx a, b, ¢, d, e : uepe3 nmepeximovarenu a, b; yepes nepexiaoyaTend a, e, d; uepes
nepeKoyaTeNy ¢, d u uepes nmepexinoyaTenu ¢, e, b. ®yHKIus mpoBOAUMOCTH
F(a,b,c,d,e)=a-bvaedvcdvceb.
4. YIpOoCTUTh MEePEKITI0YATEIbHBIE CXEMBI:

) y—X
Pemenne: F(X;y) =X-yvy-x=x-(yvy)=x-1=x.
VYnopouieHHas cxema:

i x 1




e -

t

et | b

0)
Pewenue: F(X;y;z;t) =(xvyvy)-(zvt)=1-(zvt)=zvt.

YrupoiiieHHas cxema:
=

2.4 luckoBasi namMsTh. O3 m-namMiaTb

Hocurensimu uHboOpManuu SBISIOTCS TMOBEPXHOCTH THOKHUX U JKECTKUX JAHMCKOB, B
KAaueCTBE HEMAarHUTHBIX OCHOB KOTOPBIX HCIIOJNB3YIOTCSI COOTBETCTBEHHO Mailnap (Kak U B
MarHUTHBIX JIEHTaX) ¥ AaJIOMUHHEBBIE (B pAIE CIy4yaeB CTEKJSIHHbIE) KpPYTH (IMCKH).
CrexisHHBIE IUCKU SIBJIAIOTCS MEHEE KPUTUYHBIMU K TEMIEpPaTypHbIM M3MEHEHMSIM U
MO3BOJIIIOT YBEJNMYUTh IJIOTHOCTh 3amucu uHpopMauuu. B Hacrosmiee Bpems Haubosee
IIMPOKOE paCHpOCTPAHEHUE MOJYUUIN JUCKHU C HalbUICHHBIM MarHUTHBIM CIOEM, a TOYHEE, C
METaJIJIMYECKOl MIIeHKOH (Hampumep, KoOaibT).

[lepen ocyiiecTBieHHEM 3alUCU HA MarHUTHBIA JUCK OH JOJDKEH OBITh CHELHMAIbHBIM
o0pa3oM UHUIMAIM3UpOBaH — oTopmatupoBaH. B pesynbrare ¢opmaTUpoBaHus Ha
MIOBEPXHOCTH 00pa3yroTCsl KOHIEHTPUUYECKUE OKPYKHOCTU (CUHXPOHU3UPYIOLIHE METKH JUCKa),
HasbBaeMble A0po:kKamu (track). KommuecTBo mHOpOXkKeK 3aBUCUT OT TUMA AMCKA. JOpOXKKH
pa30HMBalOTCS Ha Y4YacTKH (DPMKCHPOBAHHOM /JIMHBL, Ha3biBaeMble cekTopamMu. KommdectBo
CEKTOPOB Ha JIOPOXKKE ONpPEAEIIAeTCS TUIIOM U (p)OPMATOM JMCKA, 1 OHU B OCHOBHOM OJMHAKOBBI
s Beex popoxek. IBM PC-coBmectumbie I1K moryt pabotaTh ¢ HECKOIBKMMH pa3MepaMu
cekTopoB OT 128 no 1024 Gaifr. CtaHZapTHBIM CEKTOPOM CUMTaeTcsi cekTop u3 512 OGailT.
Jannbie r000r0 pasmepa (pa3psSaHOCTH) pa3MEMIAlOTCs B CEKTOopax C (DUKCHPOBAHHBIM
pa3MepoM, a TUCKOBBIE ONEpAUH 3aIIUCH U CYUTHIBAHUS IPOU3BOIATCS C LENBIMU CEKTOPaMHU.

JIOpOXKKHU U CEKTOpa HyMEPYIOTCSl C HyJIsl, HAUMHAs C BHEIIHEro Kpas JUCKa, IIPU 3TOM
CEKTOP C HyJIEBBIM HOMEPOM Ha Ka)KJI0i JOPOKKE PE3CPBUPYETCA I CUCTEMHBIX Liesied. J(ucku
HUMEIOT JIBE€ CTOPOHBI. Tak KaK HAaKOMHUTEIH Ha KECTKUX AUCKAX MOTYT COCTOSATh U3 HECKOIbKHX
JUCKOB (CTOMKAa), TO COBOKYMHOCTh BCEX JOpPOXKEK, MO OAHOW Ha KaXJOll CTOpOHE C
OJTMHAKOBBIMU HOMEpaMH, 00pa3yeT HMJIAHHAP C HOMEPOM COOTBETCTBYIOIIEH TOPOKKH.

®aem-namaThb (auri. flashmemory) - pasHOBUAHOCTB MOTYITPOBOJHUKOBOW TEXHOJIOTHU
anekTpuuecku nepernporpammupyemoir namsata (EEPROM). D10 ke cioBo ucnonb3yercss B
IEKTPOHHOM CXEMOTEXHHKE MJi1 O003HAUEHMsI TEXHOJIOIMYECKM 3aKOHYEHHBIX PpEeLIeHUH
MOCTOSIHHBIX 3alIOMHMHAIOIINX YCTPOMCTB B BUJE MUKPOCXEM Ha 6a3e 3TON MOIyImpPOBOIHUKOBOI
TEXHOJIIOTUU. B OBITY 3TO cI0BOCOUETaHHE 3aKPENUIOCh 3a IIUPOKUM KJIACCOM TBEPAOTENbHBIX
YCTPONCTB XpaHEHHs] HHPOPMAIIHH.

bnaropapsi KOMIAKTHOCTH, JEIIEBU3HE, MEXaHUUECKON IMPOYHOCTH, 00JILIIOMY 00BEMY,
CKOpOCTH PAabOThI M HHU3KOMY JHEPromnoTpedsieHnI0, (IIeHI-MaMsITh MIHPOKO HCIOIb3yETCS B
HU(POBBIX MOPTATUBHBIX YCTPOMCTBaX U HocuTensx MHopMmanuu. CepbE3HBIM HEJOCTaTKOM
JTAHHOM TEXHOJOTUM SIBJISIETCS OTPAaHUYEHHBIM CpPOK JKCIUTyaTallUM HOCUTENEH, a TakxKe
YYBCTBUTEIBHOCTb K 3JIEKTPOCTATUUECKOMY pa3psy.

[Mpunnun paGoThl MOJNYNPOBOJHUKOBOM TEXHOJIOTHUU (JCHI-MaMsATH OCHOBAaH Ha
W3MEHEHUU W PErHCTpPalMK DJIEKTPUUYECKOT0 3apsa B M30JUPOBAHHOW 00acTu («KapMaHe»)
MOJYTIPOBOJHUKOBON CTPYKTYPBHI.

W3menenue 3apsna («3aluch» U «CTUPAHHME») MPOU3BOIUTCS MPUIOKEHUEM MEXKIY
3aTBOPOM U HCTOKOM OOJBIIOrO MOTEHIHANA, YTOObI HANPSHKEHHOCTh JIEKTPUYECKOTO TOJIs B
TOHKOM JM3JIEKTPUKE MEXKIy KaHaJOM TPaH3UCTOpa M KapMaHOM OKa3ajach JOCTATOYHA JUIS
BO3HUKHOBEHHS TyHHEIbHOr0 3¢ dexra. [l ycunenus 3¢ dexkra TyHHETUPOBAHUSI IJIEKTPOHOB B
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KapMaH IpH 3alUCH MPUMEHSETCs HE0O0IbII0e YCKOPEHUE 3JIEKTPOHOB MYTEM MPOMYCKaHUS TOKa
yepe3 KaHajl 10JIEBOI'0 TPAH3UCTOPa (SBJIEHUE MHKEKIIUY TOPSIUUX HOCUTEINEN ).

UreHue BBINOJIHAETCS IOJEBBIM TPAH3UCTOPOM, JJII KOTOPOrO KapMaH BBIIOJHSET
¢bynkumio 3arBopa. [loTeHIMan MjaBaroLIero 3aTBOpPAa M3MEHSET MOPOrOBBIE XapaKTEPUCTHKU
TPaH3UCTOPA, YTO U PETUCTPUPYETCA LEMSIMH YTCHHUS.

OTa KOHCTPYKIHMSI CHaOXaercs SJIEMEHTaMH, KOTOpbIe TO3BOJSAIOT €l paboraTh B
OOJIBIIIOM MacCHBE TAKUX JKE€ SUCEK.

2.5 daiioBble MeHe1KepPbl, YTHJIUTHI H APXUBATOPbI.

QaiinoBeiii  MeHemkep (anrn.  filemannager) - KOMIbBIOTEpHAas — Iporpamma,
MpeoCcTaBIsoNas HHTepdelic moip3oBaTesst A padoThl ¢ ¢aiinoBol cucremol U (anmamu.
@ailIoBbIl MEHEKEpP IO3BOJISIET BBINOJHATH HauOoliee 4acTble ONEpallMM - KOIMPOBAHMS,
nepeHoca, yJnaleHUs, pPedaKTUPOBAaHUS TEKCTOBBIX (ailioB, TMOKOro 3amycka MporpaMMm Ajis
paboThI C 3TUMHU (ailyiaMu. ..

[TomumMo OCHOBHBIX (yHKUIMNA, MHOrue (ailloBble MEHEIKEphl BKIIOYAIOT Pl
JIOTIOJIHUTENIBHBIX BO3MOXKHOCTEH, HampuMep, Takux Kak pabora c cerbio (uepe3 FTP, NFS
U T. II.), pE3€pBHOE KOMMPOBAHUE, YIIPABICHUE IPUHTEPAMHU U TIp.

CymectByer 1Ba BuJa (ailIoBbIX MEHEIKEPOB - HAaBUTALMOHHBIE U OPTOJOKCAJbHbIE.
OcHOBHOE OTJIMYME - B MOCJIEAHUX HMEETCS JBE IaHEIH, pealu30oBaHa COOTBETCTBYHOLIAS
MOJIeJTb PaOOTHI.

Hauboneen3BecTHricopTO0K CabHbIehaiinoBeieMenepxkepbl: Norton Commander, Dos
Navigator, Volkov Commander, PIE Commander, FAR Manager, Total Commander, POSIX
(Linux, BSD wur. 1.), Midnight Commander, Krusader, GNOME Commander.

HaBuranuonusle  (aiijloBble  MEHEIKepbl: npoBoaHuk  Windows (aHrm.
WindowsExplorer) -- sctpoen 8 Windows, Mac OS X, Finder, PathFinder, POSIX (Linux, BSD
u 1.1.), Konqueror -- moctaBmsiercs ¢ KDE, Nautilus (¢aiinoBsiit MeHemKep) -- MOCTaBISAETCS C
GNOME

CoBpemMeHHbIN (DailIoBBIE MEHEKEP JOMKEH: 00ecrnedyuBaTh yIOOHYHO BO3MOXXHOCTH
paboThl ¢ ¢aitmamMu, KONUPOBaTh, yAAJSITh, IEepeMeIlaTh, CO3/1aBaTh PEIaKTHPOBATh TEKCTOBBIE
¢aiinel, 3amycKaTh BHEITHUE MPOrpaMMBbl JJi1 pabOThl ¢ pa3HbIMHU TUIaMH (hailioB, MO3BOJATH C
JIETKOCTBIO U y100CTBOM paboTaTh KaK KJIaBUATYpOH, TaK U C TIOMOIIBIO MBIIIKH, OAAEPKUBATH
TEXHOJIOTHIO MJIATMHOB M HACTPOMKY LIBETOBBIX CXEM.

B cocraB 6azoBoro auctpuOytuBa (halIoOBOro MEHEIKEpa AODKHBI BXOIUTH PsII
MOJyJieH, IIarMHOB, KOTOPbIE HEMOCPEICTBEHHO CBA3AaHbI C paboToH ¢ daitnamu:

1. IIlpocMOoTp ¥ pemakTHUpOBaHHE TEKCTOBBIX (DalijIoB, TMOALIBETKA CHHTAaKCHCA,
MOJIIEPKKa Pa3HBIX KOAUPOBOK (BkItouas Unicode)

2. Ilouck u 3amMeHa 10 MHOXECTBY (haiiJioB, MHOKECTBEHHOE IepeMMEHOBaHNE (aililos,
IIPOCMOTP KapTUHOK, paboTa ¢ apX1UBaMH.

YTHINTBI

TepMuH «yTHIUTa» TPOUCXOIUT OT AHTJIMICKOrO CIoBa utility — moJyie3HbIi.

YTUAUTBL MOXKHO paccMaTpuBaTh KAaK «Pa3BUThIE» BHEIIHHME KOMAaH/bl ONEPALIMOHHOU
CHCTEMbI, UMCIOIITME XOPOIIO OPraHM30BaHHBIN rpaduueckuii HHTEp(dEic, OpueHTUPOBAHHBIN Ha
pabotry ¢ wmbimblo. OHU cayxaT s pacmmpeHuss Bo3mokHocted OC (mpemocraBiieHUe
pa3IMYHOro CepBuca), a X (PYHKIIMU HOCAT CHELMATM3MPOBAHHBIN XapaKkTep.

CucreMHble YTHJIUTBI — 3TO OOCIYXHBAIOLIME IMPOrpaMMbl BCIIOMOIaTEIbHOIO
Ha3HauYECHMSL.

Yrumutel ponosHAT Bo3MoxkHocTH OC, oOecrieunBasi BBIIOJHEHUE Pa3IMYHBIX
BCIIOMOTaTeNbHBIX JeHCTBUN. OOBIYHO HEKOTOPOE KOJINYECTBO YTUJIMT IIOCTABISIETCS B COCTABE
cootBeTcTBytomeii OC, HO HeManao YTHJIUT CO3/1aHO HE3aBUCHUMBIMU pa3pabOTUYMKaMH H
noctasisieTcsa otnelabHo oT OC.
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YTUAUTBI 9acTO HWCIOIb3YIOT HU3KOYPOBHEBBIC MexaHW3Mbl (pyHkumoHupoBanus OC,
MO3TOMY OHH MOTYT pabotath TONbKO B Tex OC, Ha KOTOpbIE pacCUMTaHbl. T.K. MPUMEHEHHE
YTUIUT B «9yx)oi» st HuX OC MOXET MPUBECTH, HANIPUMEP, K YHHUYTOXKEHUIO JAaHHBIX (3TO
OTHOCHUTCS, IPEK/IE BCET0, K MPOrpaMMamM OOCITYKUBAHHUS JIUCKOB).

[IpumepoM MOXET CIYXHThb KOMIUIGKT CTAHJAPTHBIX YTHJIUT, BCTPOCHHBIX B
MSWindows(rpynna «CmyxeOHble»). Tyna BKIIOYEH CTaHOApTHBIM HA0Op MPUIIOKEHUH,
00ECIeunBAIOIINX BBITTOJIHEHUE CIEAYIOMUX (PYHKITHIA:

. MPOBEPKa U BOCCTAHOBIICHHE COOMHBIX IHCKOB;

ONTHMU3AIUS PACTIONOKEHHS (PaiiioB Ha JuicKe (IedparMeHTanuns UCKa);
oTydeHrne HHQOPMAITIH O KOMITBIOTEPE;

BOCCTaHOBJICHHUE (paiiioB HA AWCKE;
OYMCTKA TUCKA U JIp.

[ ]

[ ]

L]

[ ]

K ytunuram oTHOCST 1 iBa OJI0Ka NMPHIIOKEHHIA: apXUBATOPHI M aHTUBHPYCHBIE TTAKETHI.

ApxuBaTopsl

ApxuBaTop (YMakoBIIMK) — IporpamMma, IO3BOJIAIOIIAS 3a CYET INPUMEHEHHs
CIEMaJIbHBIX METOJI0B CXaTus MH(GOpPMALUU CO3/1aBaTh KOMUM (haiijioB MEHbILEro pa3mepa, a
TaKXke 00bEUHATH KOIUU HECKOJIBKUX (DaiijIoB B OAMH apXUBHBIN (ail.

Bce cymecTByronme Ha CErofHSIHUN JI€Hb apXWBAaTOPbl MOXHO pa3feluTh Ha TpU
IPYIIIbI, KOTOPbIE MOXHO yCJIOBHO Ha3BaTh (ailyioBble, IPOrpaMMHBIE U I CKOBbIE.

1. daiinoBble apXUBAaTOPHI — MO3BOJISIIOT YHNAKOBHIBATh OJAMH MJIM HECKOIbKO (paiyioB B
enuHbIi apxuB. Pa3mep apxuBa, Kak NpaBUJIO, MEHbUIE YEM CYMMAapHBIM pa3Mep HCXOIHBIX
¢aiinos. Bocrmosnb3oBaThcs apXMBHBIMM JAaHHBIMH W IIPOrpaMMaMy IIOKa OHU HAXOIATCS B
apxuBe Henb3d. s pacmakoBku apxuBa TpeOyeTcsl pa3apXUBaTOp, KOTOPBI COBMEILEH C
apXuBaTOPOM B OJHOI MpOrpaMMe.

Kpome sToro mpakTtuuecku B JI0OOW HporpamMMme apxXxuBaTOpe HMMEETCS BO3MOXHOCTb
CO3JJaHMsI CAaMOPACHaKOBBIBAIOLIUXCS (DAIOB, KOTOPBIH MMeeT paciuupenue exe. OH comepK uT
KpOMe€ yITaKOBaHHBIX JaHHBIX pa3apXuBHpymoimuid Mmoayib. (Rar, Zip, Ice, Ain)

2. IlporpaMMHBIE apxXMBAaTOpPhl — TIO3BOJIIOT YIAKOBaThb 3a OJUH IIPUEM OJIUH
€IMHCTBEHHBIH (aiil — BBINONHIEMYIO NpPOrpaMMy €Xe Tulla, KOTOopas TIpH 3alycke
CaMOpACIIaKOBHIBAETCS B ONEpPaTUBHOM MaMATH M TYT >K€ HauuHaeT paboty. I[Iporpamma
CTaHOBUTHCS B J[Ba pa3a MEHbIIE M MpU ITOM coxpaHsieT paborocnocobHocts. (LZEXE —
UNLZEXE, EXEPACK — UPACKEXE)

3. JIMCKOBBI apxXWBaTOp — TMPEACTaBIsIET COOOW PE3UAEHTHBIM JpaiiBep, KOTOPBIH
HE3aMETHO JIJIsI TOJIb30BaTeNs apXUBUPYET JIOOYIO 3alMCBHIBAEMYI0 HAa JUCK MH(POPMALUIO U
pacrakoBbIBaeT ee 0O0paTHO HpH uTeHuu. [Ipu A3TOM Ha JOHCKe CO3AaeTcsl OrPOMHBIN apXuB,
KOTOPBIN 0TOOpakaeTcs Kak elle OJMH JIOTMYECKUH pa3ien BUHYecTepa.

ITpunnun paboTsl apXUBaTOpPa COCTOUT B TOM, YTO IPOrpaMMa HIIET MOBTOPSIOIINECS
¢parmeHTsl B (Qailnax, Mocjie 4ero BCE HailIeHHble IOBTOPEHMsI 3aMEHSIOTCS CChbUIKAMHM Ha
nepsble (parmeHThl. [Ipu 3TOM, 3ammchiBasg HMH(OpMaLMIO MOAOOHBIM O0pa3oM, apXHUBaTOp
00513aTeIbHO JJOJDKEH 3allOMHUTh, YTO U OTKYJa OH «OTpe€3a», YTO U KyJa OH «IIPUKIICUI», U
YTO 3@ YEM CTOUT B ITON OUEPENH.

EctecTBeHHO, /Ul pa3In4HbIX THIOB (ailyioB cTeneHb apxuBanuu Oyner pazHas. Dailisl,
COZlepKalllie TEKCTOBBIE JAHHBIE, CKMMAIOTCS MaKCUMabHO. DaliJIbl -TPOrpaMMbl UMEIOT O4YEHb
MaJEHbKYI0 CTENEHb CXKaTHs M3-3a MaJOro KOJMYECTBAa MOBTOPSIOLIMXCA 3HAUYEHUM.
I'paduueckue dailnpl, comepkaliue MNpocTble rpaduuyeckrue OOBEKTbl HYEpHO-0EIoro IBeTa,
MOKHO CXaTh B MATb-1IeCTb pa3. I'paduueckue ¢aitnsl tuna TIFF Compressed He cxumaroTcs
BOOOIIIE, TOTOMY YTO C)KMMAIOTCS IIPH CO3AAHUU.

XO0Tsl M3HAYAJIHO CJIOXHO ONPENEIUTh IPOLEHT CXKATHUs, HO BCE XK€ HCIIOJb30BaHUE
apxuBaTopa JAAaeT IOJOKHUTENbHBIM pEe3ysibTaT, €CIM BBl INBITAETECH SKOHOMHO pacxoa0BaTh
MECTO Ha JIUCKE.

CambIMU ONyJIIPHBIMUA IIPOrpaMMaMy apXUBHUPOBAHMUS, TTOXKAIYH, MOXKHO cunuTaTh ZIP,
RAR, ARJ.OCHOBHBIM HEIOCTaTKOM apXWBOB SIBJIETCS HEBO3MOXKHOCThH IMPSIMOrO JOCTyHa K
naHHBIM. X cHauana HeoOXoguMO W3BJ€Yb M3 apXuBa MM pacnakoBatb. Onepanus
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pacrakoBKH, BIPOYEM, KaK M YIAKOBKH, TPeOyeT HEKOTOPBIX CHCTEMHBIX PECYypCOB. DTO HE
MI'HOBCHHas oOIcpanus. HOSTOMy APXUBblI B OCHOBHOM IMPUMCHAIOT CO CPABHUTCIBHO PEAKO
HCIOJIb3yEMBIMH JaHHbIMU. Hampumep, U1l XpaHEHHsI pE3€pBHBIX KONUN WM yCTaHOBOYHBIX
(aiinos.

2.6 PeassnuonHasg MoaesIb 0a3bl JaHHBIX.

[Toutn Bce COBpeMEHHBIE CHCTEMBbI OCHOBAaHBI Ha peJsiiuOHHOM (relational) momenmmn
ynpaBieHus 06a3zaMu JaHHBIX. Ha3BaHue pesiiMOHHAsi CBS3aHO C TE€M, YTO Ka)<Aasl 3aluch B
TaKko 0a3e JaHHBIX COJAEPKUT WH(POPMAILIMIO, OTHOCAIIYIOCS TOJIBKO K OJHOMY KOHKPETHOMY
OOBEKTY.

B peasiumonnoii CYB/l Bce oOpabaTsiBaeMble JaHHBIE IPEACTABISIFOTCS B BUJIE INTIOCKUX
Tabmui. MHpopmanus 06 o0bekTax onpeneaeHHOro BUa NpeacTaBisieTcsl B TAOJUYHOM BUE: B
cros0uax TabauIlbl COCPETOTOYEHBI Pa3IuUHbIe aTpUOYThl 0OHEKTOB, @ CTPOKU MpeJHA3HAYCHBI
IUISl CBEJIEHMs ONMCaHUI BceX aTpUOyTOB K OTIEJIbHBIM AK3EMILIIpaM 00 BEKTOB.

Mopenb, co3naHHas Ha 3Tane HHEOOJOrMYECKOro MOJENUpOBaHUsA, B HauOosbIueil
CTEIIEHU YAOBJIETBOPSAET NPUHIMIAM pealuoHHOCTH. OHAKO Ul IPUBEIEHUS 3TOM MOJEIH K
peNLMOHHON HEOOXOAMMO BBINOJIHUTH MIPOLENYPY, HA3bIBAEMYIO HOPpMAaJIH3alUeH.

Teopust HopManu3aUUKU ONEPUPYET C MATHIO HOPMAJBHBIMHU (popMaMu. OTU (HOPMBI
IpelHa3HAa4YeHbl I  YMEHbIIEHHs HM30BITOYHOCTH  HMHPOpPMAIMM, MOITOMY  KaxkJaas
nocieayonas HopMajibHas (opMa [OJDKHA YIOBIETBOPSTh TPEOOBaHMSAM MpeblAyLIed U
HEKOTOPBIM JIOMOJIHUTEIbHBIM YCIOBUSM. [IpM IpakTH4eckoM MpOeKTHMpOBaHMM 0a3 JaHHBIX
yerBepTass M msATas (OpMbI, Kak IpaBWIO, HE MCHOJb3YIOTCA. Mbl OrpaHMYMINCDH
paccMOTPEHHEM IEPBBIX YETHIPEX HOPMAJIbHBIX (POPM.

BBenem mnoHsATHS, HEOOXOOUMBbIE AJI NOHHMMAHUS Ipollecca MPUBEIECHUS MOACTH K
peIAILIMOHHON CXeMe.

OTHomeHne - aOCTpPakIysl OMHMCHIBAEMOT0 OOBEKTa KAaK COBOKYIHOCTH €ro CBOWCTB.
[TpoBoast WH(GOIOTHYECKUI 3Tal MPOSKTHPOBAHUS, MBI TOBOPIIIM 00 aOCTpaklIuUd OOBEKTOB U
NPUMKUCHIBAIMN UM  HEKOTOopble cBoicTBa. Temepp e, TPOBOJAS  KOHIENTYaJlbHOE
MIPOEKTUPOBAHNE, MBI MEPEXOAMM K CIEeNyIolleMy YpoBHIO abcTpakiuu. Ha manHom stare
O00BEKTOB, KaK TaKOBBIX, YXe€ He CyllecTByeT. Mbl omepupyeM COBOKYITHOCTBIO CBOWCTB,
KOTOpPBIE U OIPENEISAIOT O0OBEKT.

JK3eMILISIP OTHOLIEHHS - COBOKYITHOCTh 3HAYEHUI CBOMCTB KOHKPETHOIO OOBEKTA.

IlepBuuHbIi K1Y - MIEHTUQULUPYIOLAs COBOKYNHOCTb aTpUOyTOB, T.€. 3HaAUCHHE
TUX aTpUOYTOB YHHMKAJbHO B JaHHOM OTHOLIEHMH. He cymiecTByeT MABYX SK3eMILISIPOB
OTHOUIEHUS COAEPIKAILIUX OAMHAKOBbIE 3HAYEHUS B IEPBUUHOM KJIFOUE.

IIpocToii aTrpudyT - aTpUOyT, 3HAYEHUS KOTOPOT'O HEIEIUMBI.

Caoxublil aTpuOYT - aTpHOyT, 3HAUEHUEM KOTOPOTO SIBJISIETCSI COBOKYITHOCTh 3HAUEHUN
HECKOJIbKMX Pa3JInYHbIX CBOMCTB 00BEKTA MJIM HECKOJIBKO 3HAYEHUH OTHOTO CBOMCTBA.

TpeGoBaHus K peJsINMOHHBIM MOJEIAM

PanyonanpHble  BapuaHTbl  KOHLENTYaJbHOM CXeMbl 0a3bl  JAHHBIX  JOJDKHBI
YIOBJIETBOPSTH TPEThEH HOPMAILHON (hOopMe, a TAKXKE CIEYIOIIUM TPeOOBaHUIM:

. BriOpaHHBI TIepeUYeHb OTHOIICHHWH JOJDKEH OBbITh MHUHHMMasieH. OTHOIIEHHE
HCIIOJIb3YETCs, €CIIU TOJILKO €r0 HE0OX0AMMOCTh 00YCIIOBJICHA 3aa4aMH.

. BriOpannblii  nepeyeHb aTpuOyTOB JOJDKEH ObITh MHUHHUMAaJIeH. ATpHOyT
BKJIFOYAETCS B OTHOIIEHHE TOJBKO B TOM CIIy4ae, €Clii OH OYAEeT UCIIOIb30BaThCSI.

o [lepBuYHBIN KIIOY OTHOIIEHUS JOJDKEH OBbITh MHHUMAJIBHBIM. ToO ecTh

HEBO3MOKHO MCKITFOYUTh HU OJIMH aTPUOYT U3 HACHTUDHUINPYIONIEH COBOKYITHOCTH aTpUOYTOB,
HE HapyIIUB MIPU TOM OJHO3HAYHOH HJICHTU (PUKAIIHH.
[Ipu BBITOTHEHUM OlEpaIuii Ha/l JAHHBIMHU HE TIOJDKHO BO3HUKATh TPYAHOCTEN
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2.7 IIporpaMMbI HUKJIMY€ECKOI CTPYKTYPBI.

[Ipu pemennu nogaBisAroIIero OONBIIMHCTBA 337249 (B TOM YHCJIE U BECbMa HECIOXKHBIX)
B MpOorpaMMe IPaKTUYECKH HEBO3MOXKHO 3aJaTh B SIBHOM BHJE BCE ONEpalUU, KOTOpbIE
HEOOXOJMMO BBINOJIHUTH. B camom Jnene, mycTb HEOOXOAMMO BBIYUCIUTH CyMMY IEpPBBIX N
YJIEHOB FapMOHMUYecKoro psga: Y= 1+ 1/2+1/3+ ...+ 1/n

Ecnu 3HaueHne n He QuKcUpyercs, a SBISETCS HWCXOAHBIM JaHHBIM, BBOJIMMBIM B
IIPOLIECCE BBINOJIHEHUS NPOrpamMMmbl (M Jake KOHCTAHTOH, ONHUCAaHHOM B IPOrpaMMe), TO
aHAJIOTUYHBIA OIepaTop MPHCBAWBAaHUSA 3amucaTh HEBO3MOXHO. MO0 3ammch Buma Y:=

1+1/2+1/3+...+1/ n B sI3bIKax MpOrpaMMHUPOBAHUS HEJOMYCTUMA.

Jlns ycTpaHeHHs] BOSHUKAIOUIMX TPYAHOCTEH CIIy)KaT orepaTtopsl uKiIa. OHU MO3BOMISIIOT
MOBTOPSITH BHIMOJHEHHE OTAEIBHBIX YacTel mporpaMMbl. MOKHO BBIZEIUTH YETHIPE ONEepaTopa
LUKJIA!

- IpOCTOM apu(MeTHUECKUI OnepaTop LUUKIA (LIUKJI C TapaMeTpoM C 1arom 1),

- CJIOHBIN apuPMeTHYecKUil orepaTop LMKIA (IIUKJ C TapaMeTPOM IIPOU3BOJIBHOIO 111ara),
- UTEPaLlMOHHBII OllepaTop LMKIIA C IPEAYCIOBUEM,

- UTEPallMOHHBIN OIEepaTOp LIUKJIA C [IOCTYCIOBHEM.

ITpocroii apudmerrueckuii onepatop rukia [lackans (LUK ¢ mapaMeTpom)

BepHeMcst kK paccMOTPEHHOM BBIIIE 3aJa4y€ BBIYMCIECHHS CYMMBI IIEPBBIX N YJICHOB
rapMOHMYECKOT0 psijia, INpaBuja KOTOPOW HEBO3MOXHO 3aJaThb B BHJAE apuU(PMETHUECKOro
BBIPAXXEHUSI, €CIIM 3HAUYEHUE N 3apaHee He (PUKCHPOBAHO.

Ha camoMm nene BbIYMCIIEHHE 3TOM CyMMBbl MOXKHO OCYLIECTBHUTH 110 OYEHBb IIPOCTOMY U
KOMIIAaKTHOMY QJTOpPUTMY: IIpeIBapUTENbHO nonokuM y=0 (c momombl omnepaTopa
npucBauBaHus y:=(0), a 3aTeM BBINOJIHUM OINEpPaTOp IMpUCBaWBaHug y:= y+1/ 1 mud
nocjeoBaTeNbHbIX 3HaueHud 1= 1,2,..., n. [Ipm kaxaomM oueperlHOM BBIIOJIHEHUHU 3TOrO
oreparopa K TeKylleMy 3HaueHHI0 y OyaeT npulaBiaThcsa ouepenHoe ciaaraemoe. Kak BuaHO, B
3TOM Clly4ae MPOIECC BHIUMCICHUN OyIeT HOCHTh HMUKIMYSCKUN XapakTtep: omepatop Y:= y+1/i
JIOJKEH BBIMOJIHATHCS MHOTOKPATHO, T.€. IUKIMYECKH, TP PA3INIHBIX 3HAUEHUSX 1.

OTOT NpUMep LUKIMYECKOTO BBIUMCIUTEIBHOIO MpoLecca SIBISIETCA BECbMa TUIIMUYHBIM;
€ro XapakTepHble 0COOEHHOCTH COCTOAT B TOM, YTO

. YHUCIJIO MOBTOPEHUI IIUKJIA U3BECTHO K Hayajy €ro BBIIOJHEHUs (B JAHHOM Ciydae
OHO PaBHO 3HAYEHUIO N, KOTOPOE MPEANOoIaraeTcs 3alaHHbIM K 3TOMY BpEMEHH);

. YIPaBJICHUE LMKJIOM OCYHIECTBIISIETCS € IMOMOILIBIO MEPEMEHHON MOPSAIKOBOrO
THIA, KOTOpas B 3TOM ILUKIMYECKOM IIpoliecce MPUHUMAET MOCIEJ0BATENbHbIE 3HAYEHUS OT
3aJJaHHOT0 HAYaJIbHOTO [0 3aJlaHHOr0 KOHEYHOro 3HadYeHUW (B HalleM ciydae — 3TO
LieJIOUHCIIeHHAs! TIepeMeHHasl 1, IPUHUMALOLas Iocie10BaTebHbIE 3HaU€HUs OoT 1 10 n).

JUIi KOMIIAKTHOTO 3aJaHusl MOJO0OHOr0 poJa BBIYUCIUTENBHBIX IPOLIECCOB U CIIYKUT
OIepaTop LUKJIA ¢ mapaMmerpoM. Yalie BCero UCnoib3yercs ClIeNyOMMi BUI ATOro onepatopa B
[Tackaure:

ForV:=E1 toE2 doS,

rae for (ms), to (yBenuuuBasich k) u dO (BBITOIHATH, 1€IaTh) — CIyX)eOHbIE coBa, V —
IIepeMeHHas IOPsIKOBOr0 THIIA, Ha3plBaeMas nmapamerpoM nukia, E1 m E2 — Belpaxenus toro
e TUIa, YTO U MapaMeTp LMKJIA, S — OmepaTrop, KOTOPBI M BBINOJIHAETCS MHOTOKPAaTHO B
LIUKJIE, HA3bIBAEMBIH TEJIOM LIMKJIA.

3amerum, 4to B [lackane mocne dO J0JDKEH CTOSTH OJMH ONEPaTOp, €CIM HEOOXOAUMO
BBIIIOJIHUTh HECKOJIbKO JE€HCTBUH, TO OHU JOJDKHBI ObITh OOBEAMHEHBI B OJMH COCTaBHOM
oIepaTop MyTeM 3aKJII0UEHUS B OMepaTOPHbIE CKOOKH.

OtoT onepatop nukia [lackans mpenycmaTpuBaeT NpUCBaMBaHUE MapaMeTpy LUKIA V
IIOCJIEI0BATENbHBIX 3HAYEHUH OT Ha4aJbHOI'O 3HAUYEHUs, paBHOIO 3Ha4eHUIO BbIpaxeHus El, no
KOHEYHOI0 3HA4YE€HHs, PaBHOIO 3HAYECHUIO BbIpakeHUs E2, T.e. mpu KaxaoM IOBTOPEHUU
BBINIOJIHSCTCS onepaTop nmpucBauBanus V:=sUCC( V), 1 BBINOJHEHHE onepaTopa S NpH KaxJIOM
3HaueHuM napamerpa uukiaa V. [Ipu 3tom 3HadeHus BeipaxeHuil E1 u E2 BeruucnaroTcs ogux
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pas, IIpu BXOJI€ B OIepaTOp LUKJA, a 3HAaUEHUE MapaMeTrpa IUKIa V He JODKHO W3MEHSATHCS B
pe3yJibTaTe BBINONHEHUS onepaTopa S. Eciu 3a1aHHOe KOHEYHOE 3HaUE€HUE MEHbILIE Ha4aJbHOrO
3Ha4YeHUs (4YTO JOIMYCTUMO), TO ONEPATOP S HE BHITIOJIHSACTCS HH pa3y.

B Ilackane cuurtaercs, 4To MPU HOPMAJIbHOM 3aBEPILEHUU BBIIOJHEHHUS OlepaTopa
[IMKJIa 3HAYE€HHE MapaMeTpa [HUKJIA HE OMPEIENICHO.

C wucnonb3oBaHMEM OIlepaTopa LUKJIA C MapaMeTpoOM alrOpPUTM BBIYUCICHUS CyMMBbI
MIEPBBIX N YJIEHOB FAPMOHMYECKOI'0 Psiia MOXKET OBbITh 3a/1aH CIAEAYIOLUM 00pa3oM:

[Ipumep Kosa mporpaMMsl JIsi CYMMHPOBAHHUS IIEPBHIX N YJICHOB FapMOHUYECKOT O psja

ReadIn(n); Y:=0;

For i:=1 to n do y:= y+1/i;

B HekoTOphIX ciydasx ObIBaeT yqo0HO, 4TOOBI mapameTp Iukia [lackans mpuHUMAI
IocJieIoBaTeNbHbIE, HO HE BO3pacrarolye, a yObIBaroume 3HaueHus. s Takux ciydaeB B
[Tackane npenycMOTpeH onepaTop LUKJa C IapaMETPOM CIIEYIOIIETO BUA:

For V:= E1 downto E2 do S,

rae downto (yMeHbIIasch K) — CIIy’KeOHOE CIIOBO, @ BCE OCTAJIbHBIE CIIOBA M BBIPA)KECHHS
UMEIOT NMPEeXHUIl cMblci. MI3MeHeHne nmapaMeTrpa LUKJIA OT OOJbIIEro 3HauY€HHsl K MEHbLIEMY
IIPOMCXOANUT MPYU BBIOJIHEHUU NpucBauBanus V:=pred( V). 3ameTuM, 4TO HayajlbHOE 3HAUCHUE
MOJKET ObITh MEHbILIE KOHEYHOI' O 3Hau€Hus. B 3TOM citydae onepaTop S He BBIIIOJHUTCS HU pasy.
3HaueHue napaMerpa LUKJA 10 3aBEPLICHUM BBIIOJHEHHS TaKOro IMKJIA TakK K€ CUHUTAeTCs
HEOIPEAETICHHBIM.

Crnenyer 3alOMHUTh M TO, YTO JUIsi OOOMX BapHMaHTOB 3allUCH LMKJA C IapaMeTpoM
CIIpaBeUIMBO: €CIM HayalbHOE M KOHEYHOE 3HAa4YeHMs pPaBHBI, TO TeJlO IUKiIa (omepatop S)
BBIIIOJIHUTCS OJIMH Pa3.

ApudmeTtnueckuil onepatop uukia [lackas ¢ mpou3BOJIBHBIM LIATOM

EctecTBeHHBIM ycloXHEHHEM IpocToro apudmernyeckoro nukia [lackans, sBiasercs
LIUKJ, B KOTOPOM MapaMeTp LUKIa U3MEHsAeTCcd He Ha 1, a Ha MPOM3BOJIBbHYIO BEJIMYMHY — ILar
npupamienus. [Ipy 3ToM B mpoliecce BBINOJIHEHUS LUKJIA IIar M3MEHsSeTcs MO 3aJaHHOMY
3akoHy. CTaHAapTHBIE OINEpaTophl IS peanu3ald Takoro Hukia ectb B dopre, B Apyrux
S3bIKaX UX MPUXOJUTCS OPraHU30BBIBATH U3 MPOCTEHUIIEr0 apu (PMETHUECKOro UKJIA.

Urepanmonnslie onepatops! 1ukia [lackans

WtepanimonHble MUKIBI OTIIMYAIOTCS OT LIUKIOB C TapaMeTPOM TeM, YTO B HUX 3apaHee
HEU3BECTHO YK CIIO TOBTOPEHUI.

Paccmorpum Tenepp martematuueckyro 3agady. [lycTb HaM HEoOXOAMMO BBIYUCIIUTH
CyMMY TEpBBIX YJICHOB FapMOHHUYECKOIO psla, yAOBIETBOPSIOMUX ycinoBuio 1/i>= e, rue 0<
e<l, a 1=1,2,3.....0Ty 3amadyy MOXHO PEUIMTh IO CJICAYIOIEMY AaJI'OPUTMY: IOJOXKHUTh
npenBaputenbHo y=0 u i=0, a 3aTeM B IUKJE YBEIMYUBaTh 1 Ha 1, K 3HaueHHIO y 100aBIATH
odepesiHoe ciaraemoe 1/ 1 10 Tex mop, Noka Tekyliee 3HaueHue 1/ 1 BrepBble okaxeTcs 0oiblie
3agaHHoro 3HadeHus 0< e<].

OueBHIHO, YTO YMCJIO MOBTOPEHUM ATOro LMKJA 3apaHee HE M3BECTHO. B momoOHoro
poda ciydasX Mbl MOXKEM JIMIIb CHOPMYJIMPOBATH YCIOBUE, MPU BBIIIOJIHEHUH KOTOPOIO
nporecc 100aBIEHUS K CYMMeE O4EPETHOTO CJIaragMoro J0KEH 3aBepPILIUThCSL.

JUtst 3ajaHKs TAKMX BBIYMCIIUTENIBHBIX MPOLIECCOB U CIIY)KUT onepaTop 1ukia [lackans c
MIOCTYCJIOBUEM. DTOT ONEPAaTOp UMEET BHL:

RepeatS1; S2;...; SiuntilB,

rae repeat (mostopsith) U until (m0) — ciyxeOHbIe cioBa, uepe3 Si 0003HAUYCH JIHOOOI
oneparop I[lackans, a yepe3 B — noruueckoe BbIpakeHUE.

IIpu BBIMOJHEHMM ATOrO ONEpaTopa IUKJIA IOCIENOBATEIBbHOCTE  OMNEPATOPOB,
HaXOJAIIUXCS MEXK/y CJIOBaMHU repeat U until, BEIOJHUTCSA OJWH WM Oojiee pa3. ITOT MPoIecc
3aBepulaeTcs, KOrja TI0cCiI€ OYEpEeJHOrO BBINOJHEHMS 3aJaHHOW I0CJIE€I0BATEIbHOCTU
OIepaTopoB JOrMuYecKoe BhIpakeHue B mpumer (BrepBwie) 3HaueHue true. Takum obpazom, c
MTOMOIIBIO JIOTUYECKOT 0 BhIpaskeHUsl B 3amaercs yciaoBue 3aBeplleHUs BBIIOIHEHUS orepaTopa
nukia. [TockonbKy B JaHHOM cllydyae MpOBEpKa YCIOBHUS MPOU3BOIUTCS IMOCIE BBIMOJIHEHUS
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NOCJIEIOBATEIBHOCTH ONEPaTopoB (Teda ULHMKJIA), 3TOT ONEepaTrop LUKIA W Ha3bIBAETCS
OIIEpaTOPOM LIUKJIA C IIOCTYCIOBUEM.

C wucronp30BaHMEM 3TOrO BHJA omeparopa nukia Ilackang 3agadya o CyMMHPOBaHUU
MIEPBHIX YJIEHOB FApMOHHYECKOI0 psijia, yIOBJIETBOPSIOLUIMX 33JaHHOMY YCJIOBHIO, MOXET OBbITh
peaim3oBaHa CIeAYIOIUM 00pa3oM:

3ameTuM, 4TO OIepaTop IUKIA C MOCTYCIOBUEM SBJISETCS 00Jiee OOIIUM, YeM OmepaTop
[UKIA C MapaMeTpoM — J00O0N NHUKIMYECKUH Mpollecc, 3aJaBacMblii ¢ TIOMOIIBIO IUKIA C
MapaMeTpoM MOXKHO MpEICTaBUTh B BUJE LUKJIA C MocTyciaoBueM. OOpaTHOe yTBEpXkIACHUE
HeBepHO. Hampumep, 3amaua o CyMMHMpOBaHMHM TEPBHIX N YJIEHOB TapMOHHYECKOrO psja,
paccMOTpeHHas paHee, C OIepaTopOM IHMKJA ¢ TOCTYCJIOBUEM Oy/eT BhITJIAACTh TaK:

Omnepatop nukia [lackans ¢ npenycioBuem

B cnyuae omeparopa nukina Ilackans ¢ mocTycioBueM BXOAsIas B HETO
MIOCJIEIOBATEIbHOCTh OIIEPATOPOB 3aBEIOMO OyJIET BBIMOJIHATHCS XOTSI OB OJIMH pa3. Mexay Tem
JIOBOJIBHO YaCTO BCTPEYAIOTCS TaKUE LUKINYECKUE MPOLIECChI, KOTIa YMCIO0 MOBTOPEHUH IHKIIa
TOK€ HEU3BECTHO 3apaHee, HO NpPU HEKOTOPbIX 3HAYEHMSX MCXOJIHBIX  JIAHHBIX
peAyCMOTpPEHHBIE B IIUKJIE ACWCTBHUS BOOOIIE HE JODKHBI BBIMOIHATHCS, U AaKe OJHOKPATHOE
BBIIIOJIHEHHUE ITUX AEHCTBUIM MOXKET IPUBECTU K HEBEPHBIM MJIM HEONPEAECIEHHBIM PE3yJIbTaTaM.

[lycte, Hanpumep, naHo BemecTBeHHOE uncio M. Tpebyercs HailTu HauMeHbILee 1eI0e
HeoTpularenbHoe 9ucio k, mpu koropom 3 k> M. D1y 3amaqy MOKHO PEIIUTH MO CIECAYIOLIEMY
aNrOPUTMY: MPENBAPUTENBHO MONOKUTE y=1 u k=0; 3aTem B LWKIIe JOMHOXKaTh 3HaYEHHE Yy Ha 3
U yBenuuuBaTh 3HadeHue k Ha 1 70 Tex mop, moka TeKylee 3HauYe€HUE Y BIIEPBbIE OKAXKETCS
Oonbire 3HaueHus M. Ha mepBblil B3I/, 31€Ch MOYXKHO BOCIIOJIb30BATHCS OMEPATOPOM IUKJIIA C
MIOCTYCJIOBUEM:

Jlns 3ajaHus MOJOOHOIO pojia BEIYMCIUTEIbHBIX MPOIECCOB, KOI/Ia YUCIIO MOBTOPEHUM
LMKJIa 3apaHee HEU3BECTHO U JACHCTBUs, NPEAYCMOTPEHHbIE B IMKJIE, MOTYT BOOOIIE He
BBIMIOJIHATHCS, U CIYKUT OINEpaToOp LUKIA C MPEAyCIOBHEM. DTOT ONEpaTOp LHUKIA UMEET B
ITackane cnexytonuii BUI:

While B do S,

rne While (moka), do (menath, BBIMONHATE) — CiIyxeOHbIE clioBa, B — mormyeckoe
BBIpOKEHUE, S — omepatop. 37eCh OnepaTop S BHITOJTHSAETCS HOJb WIKM Oojiee pa3, HO Tepen
Ka)KIbIM OYEpEIHBIM €ro BBIIOJHEHHEM BBIUMCISIETCS 3HAUeHHE BbIpakeHus B, u omepaTtop S
BBIIIOJIHSETCS TOJBKO B TOM cilydae, KOrjJa 3HaueHUEe BbIpakeHUs B true. BrimonHeHue
orepaTopa IMKJIa 3aBepIIaeTcs, Korjia Belpakenue B Bepsrie npuHuMaeT 3Hauenue false. Ecim
9TO 3HAauY€HHE BhIpake€HHE B mpHHMMAeT NMpu IEepBOM € €ro BBIYMCIEHUH, TO ONEpaTop S HeE
BBIIIOJTHUTCSL HU pasy.

Omnepatop nukia [lackans ¢ mpeaycioBieM MOKHO CUUTaTh HanOoyiee YHUBEPCAIbHBIM
— C UCIOJb30BAHUEM TaKUX OINEpaTOPOB MOXHO 33JaTh M LHUKJIMYECKHE IIPOLECCHI,
olpesesieMble olepaTopaMy LIMKJIA C TapaMeTPOM U ITOCTYCIOBHEM.

OTtmeruM OTIMYMS U OCOOEHHOCTH XOpOILIEro CTUJS pabOThl € PAacCMOTPEHHBIMU
LHUKIMYECKUMHU OepaTOpaMHu.

[ukn ¢ mpenycnoBuem While ukn ¢ moctycnoBuem Repeat
(TIoKa ycimoBue HCTUHHO) (10 ICTUHHOCTH YCJIOBHSI)
1. Jlo Hayaja IMKJIAa JODKHBI OBITh CHEJaHbl HadyaJbHbIC YCTAHOBKH IEPEMEHHBIX,

YIIPABJIAOIHNX YCJIOBHUEM HUKIIA, JId KOPPCKTHOTO BX0O/Ja B LIUKJI

2. B Tene umkia JOKHBI IPUCYTCTBOBATH ONEPATOPHI, U3MEHSIOIINE TEPEMEHHBIC YCIIOBHS
TaK, YTOOBI LIMKJI Y€pe3 HEKOTOPOE YU CIIO UTEpAIil 3aBEPILIUIICS

3. Iluxn paboraer nmoka ycioBue uctuHHO, 3. Llukn pabGoraer moka YCIOBHE JIOXKHO

(moka True) (moka False)
4. Hukn 3aBepmiaercs, korna ycioeue 4. Ilukn 3aBepuiaercs, Korja ycClIOBHUE
CTaHOBUTCS JIOKHBIM (10 False) CTaHOBUTCS UCTUHHBIM (710 True)
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5. [luki MOXeT He BBIOJIHUTHCS HU Pasy,
€CITM UCXOJHOE 3HAUCHUE YCIIOBHSI ITPU
BXOJI€ B UK False

5. Hwukn o00s13aTenbHO BBIIOTHUTCS Kak
MHUHUMYM OJIMH pa3

6. Ecim B Teme mmkiaa Tpedyercs
BBIMIOJIHUTE 0OJiee OJHOTO Omeparopa,
TO HE00XO0AMMO M CII0JIb30BATh
COCTAaBHOW omnepaTop

[{uki co cuetynkom (c mapamerpom) For

6. He3aBucumMo oT KoJMuYeCTBa ONEPATOPOB
B Tele LUKJIa, UCIOJIb30BaHUE
COCTaBHOIO OIepaTopa He TpeOyeTcs

o HavanbHas ycTaHOBKA IepeMEHHOI CUeTYMKa LIMKJIA JI0 3ar0JIOBKA He Tpedyercs

o lI3MeHeHMeE B Teje LUKIIa 3HAaYEHUH NEPEMEHHBIX, CTOSILIMX B 3aI0JIOBKE HE JIOMYCKAETCs

o KonnuecTBo uTepanuii Mukia HEU3MEHHO U TOYHO ONpenessieTCsl 3HaUeHUIMU HIKHEH U
BEPXHEH rpaHMmIl U 11ara npupameHus

o HopmanpHplii Xox paboThl LUKJIA MOXKET OBITh HapyllleH OIepaToOpoM goto WM
nponenypamu Break u Continue

o Iluxn MOXET HE BBINOJIHUTHCA HU pasy, €C/IM IIar HMKjiIa OyAeT U3MEHATh 3HaueHHE
CUETYMKA OT HWXKHEH I'paHMLIbl B HAIPaBJIEHUH, IPOTUBOIOJIOXKHOM BEpXHEH IrpaHuLe

OnepaTtop, KOTOPBIN BBIIOJIHSAETCSA B LIUKJIE, CAM MOXKET OBbITh LIMKJIOM. DTO OTHOCUTCS
KO BCEM BHUJaM ILUKJIOB. B pe3ynbTare Mbl MOJydaeM BJIOKEHHBbIE LMKIbI. MexaHu3M paboThl
BJIOXKEHHBIX IIMKJIOB YyJO0OHEE BCEr0 pacCMOTPETb HA MPUMEPE BIOXKEHHBIX IUKIOB C
napametpoM. IlycTb HamM HYXKHO omucaTh pabOTy AJIEKTPOHHBIX YacOB, HAUYWHAs C MOMEHTa
Bpemenu 0 yacoB, 0 munHyT, 0 cekyHa. 3HaueHHE MUHYT CTAHET PaBHbIM | TOJBKO IOCIIE TOTO,
KaK CEeKyHJBI «Ipo0eryT» Bce mocienoBarenbHbie 3HaueHus oT 0 1o 59. Yackl UBMEHAT cBOE
3HayeHue Ha | TOJBbKO IMMOCNE TOro, KaK MUHYTBI «IIpOOEryT» BCE MOCJE0BAaTEIbHbIE 3HAUEHUS
or 0 1o 59. Takum oOpa3zoM, BBIBOJ BCEX 3HAUEHHUI BPEMEHHU OT Hayaja CyTOK JI0 KOHLA CYTOK
MOJKET OBITh NPEICTABIIEH CIEAYIOIUM (GparMeHTOM MPOrpPaMMBbI:

For h:=0to 23 do

For m:=0 to 59 do

For s:=0to 59 do

Writeln(h,”:”,m,’:’,s);

Jlna ynoGcTBa peanm3aluy [MUKIAYECKUX CTPYKTyp Ha Ilackane B mocienHHX BepcHsX
s3bIKa BBENEHBI orepaTopbl break u continue, mpumeHsieMble BHYTPH UKIOB. OHH pacHIMPSIOT
BO3MOXHOCTH UCITOJIb30BAHUS IIUKJIOB M YJIYUYIIAIOT CTPYKTYPY MPOrPAMMBI.

B nporecce BbImoHeHUs Tea UKIIA 10 MTOJHOT0 3aBEPIICHHS IIUKIIA MOT'YT BOSHHUKHYTh
JOTIOJTHUTENIbHBIC YCIIOBUSA, TPEOYIOIIKE 3aBEPIICHUS UKIA. B 3TOM cilydyae UK MOXET OBbITh
npeKpalieH onepaTropom break.

B xone BbIMOJIHEHHUS IUKIA MOXET BO3HUKHYThH YCIOBHE, NMPU KOTOPOM HEOOXOAMMO
IPOMYCTUTH BCE WM HEKOTOpHIE ACHCTBUS, IPENyCMOTPEHHBIE B IUKIIE, HE MpeKpamias paboTy
LuKJIa coBceM. /171 3TOro ucnonb3yercs ornepaTop continue, KOTOpbIH IepenaeT yrnpaBJeHUE B
TY TOYKY IPOTpaMMBl, TJI€ IPOBEPSIETCS YCIOBUE MPOLODKEHUS WM IPEKPALLEHUs LIUKIIA.

2.8 Kpunrtorpaguueckasi 3aiuTa nHpopManuu

[IpoGnema 3ammtel WHPOPMAMK TYTEM €€ MPEoOpPa3oBaHUs, MCKJIOYAIOIICTO €¢
MIPOYTEHUE TOCTOPOHHUM JIMI[OM, BOJIHOBAJia YEJIOBEUYECKUIl yM ¢ AaBHUX BpeMeH. Mcropus
Kpuntorpadguu - poOBECHHUIIAa HMCTOPUU YEIOBEYECKOro s3bika. boiee Toro, mepBoHa4aabHO
MMCbMEHHOCTh camMa Mo cebe Obuia Kpunrorpauueckod CHCTEMOW, TaKk Kak B JAPEBHUX
o0IIecTBax €[ BIAJENU TONbKO M30paHHBIe. CBsimieHHble KHUTU JpeBHero Erumra, J{peBHeit
Nuauu ToMy nnpumepsl.

Kpunrorpadguueckne MeToAbl 3amuThl WH(POpPMANMM — 3TO CIEHHAIBHBIE METOJIBI
mm@poBaHus, KOAUPOBAHUS UM MHOTO MpeolOpa3oBaHus HH(GOPMaLMY, B pe3yJbTaTe KOTOPOTo
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€e coiepKaHUe CTAHOBUTCS HENOCTYNHBIM 0€3 NpPEeabsSBICHUS KII0Ya KPUINTOIPAMMBlI U
oOpatHoro mnpeobpazoBanusi. Kpunrorpadudeckuii MeToa 3ammTbl, OE3yCIOBHO, CaMbId
HAJISKHBIM METOJ| 3alllUThl, TAaK KaK OXpaHsETCSd HEMOCPEICTBEHHO caMa HH(popMauus, a He
JOCTYN K Hell (Hampumep, 3amu(poBaHHBIN (aill HEIb3sl MPOYECTh AK€ B Ciydae KPaKH
HOcUTeNs ). JJaHHBII METO/T 3aIIUThI PEaTU3yeTCs B BUAE TPOrPaMM HIIM MTAKETOB MPOTPaMM.

CoBpeMeHHas KpunTorpadus BKIIOYAET B ce0s YeThIpe KPYIMHBIX pas/ena:

1. Cummempuunvle Kpunmocucmemsvl. B CUMMETPUYHBIX KPUIITOCHCTEMaX M IS
umdpoBaHus, U I8 Aemr(poBaHUS HCHONAb3yeTcss oAMH M TOT ke kitou. (udposanue -
peoOpa3oBaTeIbHbIN MPOIECC: UCXOAHBIM TEKCT, KOTOPBI HOCUT TakKe Ha3BaHHE OTKPHITOTO
TEKCTa, 3aMeHseTcs IU(POBAHHBIM TEKCTOM, JAemudpoBaHue - oOpaTHBIH MIH(PPOBAHUIO
nporecc. Ha ocHoBe kito4a 1 ()poBaHHBIN TEKCT IPeoOpa3yercsi B UCXOIHBIN);

2. Kpunmocucmemvr ¢ omxpuimuim Kaouom. B cucremax ¢ OTKPBITBIM KIIFOUOM
HCIOJIB3YIOTCS JIBa KJIIOYA - OTKPBITHIA M 3aKPBITHIA, KOTOPblE MAaTEMATHUUECKU CBS3aHBI IPYT C
npyrom. Mudopmanus mudpyercs ¢ MOMOIIBIO OTKPHITOrO KJH04a, KOTOPBIA JOCTYIEH BCEM
KENMarolmMM, a paci(pOBBIBAETCS € MOMOUIbIO 3aKPHITOrO KJI0Ya, H3BECTHOI'O TOJIBKO
nonydarenmto coobmieHus. (Kmou - umHbopManms, HeoOXomammas il OECHpPEnsITCTBEHHOTO
mu@poBaHus U AeU(pPOBaHUSA TEKCTOB);

3. Onekmponnas noonuco. CHUCTEMOH 3JEKTPOHHOM IOAMMCH. Ha3bIBAETCS
IIPUCOEINHIEMOE K TEKCTy €ro Kpunrorpapuieckoe npeodpazoBaHue, KOTOPOE MO3BOIAET IpU
MOJYyYEHUH TEKCTa APYTUM MOJIb30BAaTEIEM IPOBEPUTHh aBTOPCTBO U MOIJIMHHOCTD COOOIICHUS.

4, Vnpaenenue knrouamu. ITO Tpolecc CHCTEMbl 00pabOTKM HWHMOpMaLKH,
COAEpKAaHUEM KOTOpPBIX SIBIISETCS COCTaBJICHHME U  paclpeldelieHHe KIIo4Yed Mexay
M10JIb30BaTEISIMH.

OcCHOBHbIC HamNpaBleHHUS MCIOJIb30BAaHUS KpUNTOrpaduyecKux METOJO0B - Mepenada
KOH(MUIEHIMATFHOH WH(GOpPMAIIMKM TI0 KaHajaM CBsA3W (HampuMmep, OHJIGKTPOHHAS I04YTa),
yCTaHOBJIEHU € MOJJIMHHOCTHU NIEpeaBaeMbIX COOOIIEHH, XpaHeHrne uH(opmanuu (JOKyMEHTOB,
0a3 NaHHBIX) HA HOCUTENAX B 32l ()POBAHHOM BH/IE.

Xom-GpyHKuHun

B caMmbIX pa3nmuyHBIX OTpaciiX HH(OPMALMOHHBIX TEXHOJIOTHH HaXoOAT CBOE
npuMeHeHue xdom-QyHKuud. OHM TpenHa3HaueHbl IS TOro, 4YTOOBI, C OJHOH CTOpPOHBI,
3HAYUTENBHO YIPOCTHUTH OOMEH JaHHBIMH MEXAY I0JIb30BAaTENsIMH M 00palboTKy (ailnos,
UCIOJBb3YEMBIX B TEX WJIM MHBIX LEJSIX, C IPYrod - ONTMMHU3UPOBATH aJITOPUTMBI 0OecTiedeHUs
KOHTPOJSI JIOCTyNa K COOTBETCTBYIOIIMM pecypcaM. XdomI-QyHKIHS - OJUH M3 KIHOYEBBIX
UHCTPYMEHTOB OO€cledeHHs] MapoJbHOM 3alUThl JAaHHBIX, a TaKXe€ OpraHu3aluuu OOMeEHa
JTOKYMEHTOB, noAnucaHubix ¢ momouipio DI, CymiectByeT 60bI10€ KOJTUYECTBO CTAaHAAPTOB,
MIOCPEICTBOM KOTOPBIX MOXKET OCYIIECTBJIATbCS KdIIMpoBaHue ¢aiiaoB. MHorme u3 HHX
pa3paboTaHbl POCCHMCKUMH CHeUUaIucTaMH. B Kakux pa3HOBUIHOCTAX MOTYT OBITH
npeacTaBieHbl Xa1-QyHKIUN? KakoBbl OCHOBHBIE MEXaHNU3MbI UX IIPAKTUYECKOT'O IIPUMEH EHUs?

Jlnsg Havana uccienyeM HOHATHE Xdu-QyHKuMH. Ilox NaHHBIM TEPMHUHOM IPUHATO
[IOHUMATh AJNTOPUTM MpPeoOpa3oBaHUs HEKOTOPOro odbemMa MHGopManuu B 0ojiee KOPOTKYIO
MIOCJIEIOBATENIbHOCTh CHMBOJIOB IOCPEACTBOM MAaTeMaTH4YECKUX METON0B. IIpakTuueckyro
3HAYUMOCTh XAII-QYHKIIUH MOXKHO TPOCIEIUTh B CaMBIX pa3HbBIX 001acTsaX. Tak, UX MOXKHO
3aJIcCTBOBAaTh MpU TIpoBepke (aiaoB M MporpaMM Ha TPEIMET LEIOCTHOCTH. Takke
Kpunrorpagpuyeckue  Xem-QyHKUMM  3aJeHCTBYIOTCS B airopuTMax  IMQpoBaHUS.
XapaxTtepucTiuku PaccMoTpuM KillOU€EBbI€ XapaKTEPUCTUKH MCCIEAYEMbIX allrOpUTMOB. B uncie
TaKOBBIX: HAJM4YM€ BHYTPEHHUX aJITOPUTMOB IPeoOpa3OBaHUs JJAHHBIX MCXOIHOW JIMHBI B
Ooslee KOPOTKYIO MOCIEIOBAaTEIbHOCTh CHUMBOJIOB; OTKPBITOCTh JUJIsI KpUOTOrpaduyecKoi
MIPOBEPKH; HAJMYUE aJITOPUTMOB, MO3BOJIOMMX HAJISKHO HMIM(POBATH M3HAYAJbHBIC JTAHHBIC,
aJIalITHPOBAHHOCTh K paciMpoBKEe IMpU 3aJeHCTBOBAHUM HEOONBIIMX BBIYMCIUTEIBHBIX
MoIIHOCTeN. B uncie nHbIX BaKHEUIINX CBOMCTB X3II-(PyHKIUU:

TpeboBanus Kk X31I-QyHKIIUAM
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CymectByer psaa TpeboBaHMN K X3UI-QyHKIMAM, peJHa3HAUCHHBIM JJI1 IPAKTUYECKOT 0
3aJleficTBOBaHUs B TOW WJIM MHOM oOiactu. Bo-mepBhIX, COOTBETCTBYIOIUN aJTOPUTM JOJKEH
XapaKTepU30BaTbCsl YYBCTBUTEJIBHOCTbIO K HM3MEHEHHUSM BO BHYTpPEHHEHl CTpyKType
XEIIMPYEMBbIX TOKYMEHTOB. TO €cTh B X31I-(QDYHKIUHU JOJDKHBI PaclO3HaBaThCs, €CIU PeYb UJET
0 TEKCTOBOM (paiisie, mepecraHoBKM ab3areB, mepeHockl. C OAHOM CTOPOHBI, COIEPKUMOE
JOKYMEHTa HE MEHAETCS, C IPYrOol — KOPPEKTUPYETCS €ro CTPYKTYpa, U 3TOT MPOLIECC TOJDKEH
pacrio3HaBaTbCid B XOAE XCEIIMPOBAaHUSA. BO-BTOpPBIX, pacCMaTpUBAEMBIH aJITOPUTM J1OJKEH
peoOpa3oBbIBaTh JaHHbIE TaK, YTOOBI 0OpaTHas ornepalus (MpeBpalleHue X31Ia B U3HaYalbHbIH
JIOKYMEHT) ObLla Ha MpaKkTUKEe HEBO3MOXHA. B-TpeThux, X31-(QyHKIMS AODKHA MPEArnosarath
3a/lefiCTBOBaHME TaKUX aJFOPUTMOB, KOTOpblE€ MPAKTHUECKH HCKIIOYAIOT BEPOSTHOCTD
(dbopMHpOBaHUS OAMHAKOBOW ITOCIEIOBATEIBHOCTH CHUMBOJIOB B BHJE XOII, HHBIMH CJIOBaMH -
MOSIBJIEHUS TaK Ha3bIBa€MbIX KOJUIM3UH. VX CYIIHOCTh MBI PACCMOTPUM UYTh IO3XKE.

B uyncne rnaBHBIX TpeOOBaHMM K pacCMAaTpUBAaEMbIM alIropuTMaM - oOecreueHue
OJTHOHAIpAaBJIEHHOCTH MM (ppoBaHud. UYenoBeK, MMEIOMUNA B PACHOPSHKEHUH TOIBKO X,
IIPAKTUYECKU HE JOJKEH UMETh BO3MOKHOCTH MOJIyYUTh HA €0 OCHOBE UCXOAHBINA JOKYMEHT. B
KaKOH CTPYKType MOXKET ObITh IIPECTAaBIICHA UCIIOJIb3yeMas B MOJO0HBIX LEIsIX Xel-(QpyHKuus?
[Ipumep ee cocraBnenus moxet 0Tk TakuM: H (hash, To ects, xam) = f (T (Tekcr), H1), rae H1
— anroput™M oOpabotku Tekcra T. JlanHast QyHkuus xemmpyer T Takum oOpazom, uto Oe3
3HaHuss H1 OTKpbITH €ero Kak NOJHOLEHHBIM ¢ailn OyneT NpakTHYEeCKH HEBO3MOXKHO.
Hcnonp3oBanue X31-(GyHKIMHA HA IMpakTUKe: ckauuBaHue (aiinoB M3yunm teneps moapoOHee
BapUaHThl MCIOJIb30BaHUS XdII-(QyHKIMH Ha HpakTuKe. 3aJelCTBOBAaHME COOTBETCTBYIOLIMX
QJITOPUTMOB MOKET MPUMEHSATHCSA IPU HAIMCAaHUU CKPUITOB CKauMBaHMs (DailioB ¢ MHTEpHET-
CEpPBEPOB.

B GonpimHCcTBE ciyyaeB s Kaxaoro ¢aiiia onpenensercs Hekas KOHTPOJIbHas CyMMa
- 3T0 ¥ ecTh x311. OHa 10/HKHA OBITh OJMHAKOBOMW /Il 00BEKTa, Paclojaraoerocs Ha cepBepe
U CKauaHHOTO Ha KOMIIbIOTEp IoJsib30BaTelss. Ecnu 310 He Tak, TO (ailin MOXKeT He OTKPBITbCA
00 3amyCTUTHCS HE BITONMHE KoppekTHO. Xomi-GyHkius u D11 Mcnonp3oBaHne XAmI-QyHKIIHMA
pacmpocTpaHEeHO NpU OpraHu3alud OOMEHa JIOKYMEHTaMHM, COJEpXKAIIUMHU 3JIEKTPOHHO-
U (pOBYIO MOANUCH. XAUIMPYETCsl B JAaHHOM cllydae MOANMUChIBaeMbIi (ailsl, 111 TOro 4yToOsl
€ro Mmojy4aTelb MOI yJIOCTOBEPHUTHCS B TOM, YTO OH MOJJUHHBIA. XOTS (OpPMaIbHO X3II-
(GYHKIMS HE BXOJUT B CTPYKTYPY DJIEKTPOHHOTO KJIIOYa, OHA MOXET (UKCHPOBATHCSA BO (et -
MaMATH alnapaTHBIX CPEACTB, C MOMOIIBI0 KOTOPBIX MMOJNUCHIBAIOTCS JOKYMEHTHI, TAKUX Kak,
Hanpumep, eToken. DiekTpoHHas MONNMUCH NPEACTABIsIET coOOil mmdpoBanue Qaiina mpu
3aJ1elICTBOBAHUH OTKPBITOI'O U 3aKPBITOro KJitouei. To ecTb K HCXO0qHOMY (aiiily NpUKpersieTcs
3aM(poBaHHOE € MOMOIIBIO 3aKPBITOro Kitouya cooduieHue, a nposepka DT ocymecTBisercs
IIOCPEACTBOM OTKpBITOro Kito4a. Ecim xsmi-yHkuus o00MX TOKYMEHTOB COBIAfaeT - (aiii,
HaXOAILIUICS y MOIy4aTelis, NPU3HAETC MOJIMHHBIM, a MOANKMCH OTIPABUTENS PACIO3HAETCS
KaK BepHasl.

XenmpoBaHHUe, Kak Mbl OTMETUJIM BBILIE, HE SBJSETCS HEMOCPEICTBEHHO KOMIIOHEHTOM
OUII, ongHako mo3BosisieT BecbMa 3()(PEKTUBHO ONTUMHU3HUPOBATH AITOPUTMBI 331 CTBOBAHUS
3NIEKTPOHHOM moanucu. Tak, mM@poBaThCI MOXKET, COOCTBEHHO, TOJBKO X3II, a HE caM
JIOKyMeHT. B urore ckopocth 00paboTku (ailIoB 3HAUYUTEIBHO BO3PACTAET, OJHOBPEMEHHO
CTAaHOBMTCS BO3MOXKHBIM obOecrieunBath Oonee 3(dexTuBHbIe MexaHu3Mbl 3anmTel DLII, Tak
KaK aKIEeHT B BBIYMCIHMTEIBHBIX OMEPAlMsIX B ATOM Ciiydae OyJIeT CTaBUThCA HEe Ha 00paboTke
UCXO/JHBIX JaHHBIX, a Ha OOeCleuyeHUH KpuUnrorpapuyeckod CTOMKOCTH MOAMUCH. XO3II-
(GYHKIMS K TOMY JK€ JieJaeT BO3MOXHBIM IOJANUCHIBATH CaMble pa3Hble THUIbI JAHHBIX, a HE
TOJIKO TEKCTOBBIE.
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3. METOAUWYECKUE PEKOMEHJIAIIUU
MO NOATI'OTOBKE K 3AHATUAM
3.1 JIaGopaTopubie pa6oThl o TeMe «IIpeacraBiienne nHdpopMaITHN»

HpI/I IIOATOTOBKH K 3aHATHUIO H€06XOI[I/IMO 06paTI/ITI> BHUMAaHHUC Ha CJIICAYIOIIUC MOMCHTEIL.

1. Wudopmaruka kak Hayka. HMHdopmanus: omnpeneiaeHue, (OPMBI PEACTABICHHUS.

[Tepenaua nabopmanuu.

CurHnanel 1 fanHble. OCHOBHBIE CTPYKTYpPBI JaHHBIX. Dalibl.

Bune nundopmanuu. CoiictBa nuHopmarum.

4. KommuectBo wuHpOpMAIMU (BEPOATHOCTHBIA © OO0BEMHBIN moaxonbl). EnuHUIBI
M3MepeHust HH(OpMAIIHH.

5. KomupoBanme wuHbpopmanuu. KoaumpoBanue pasnudHbIX (OPM  IIPEACTABICHUS
nHpOpMaLuH (YMCIOBOM, TEKCTOBOM).

6. KommpoBanme wuHpopmanuu. KomgupoBanue pa3inyHbIX (GOpPM  IIPEACTABICHUS
nHdopmaruu (rpaduaeckoi, 3ByKOBOK ).

7. KauectBo nndopmarum.

wmn

3.2 .JIaﬁopaToprle paﬁoTbI no TeMe «Jlormyeckue 0CHOBBI MOCTPOCHUSA NMEPCOHAJTBHOI0
KOMIILIOTEPA»
HpI/I IIOAT OTOBKHU K 3aHATHUIO H€O6XOI[I/IMO O6paTI/ITB BHUMAaHHUC Ha CJIICAYIOIIUC MOMCHTEIL.

[IpencraBienue nHpopMauu B KOMIIBIOTEPE.

[To3nMOHHBIE U HETTO3UIMOHHBIE CUCTEMBI CUHCIICHUS.

JIBouuHBI andaBur.

JIBonuHasi, BOCbMEpUYHasi, NIECTHAALATEPUYHAS CUCTEMbl CUMCIICHHUS.

[IepeBon ymcen U3 ABOMYHOM, BOCBMEPUYHON, MIECTHAALATEPUYHON CUCTEM CUMCIICHUS
B JICCATUYHYIO U OOPATHO.

AR A

3.3 JIaGopaTopHbie padoThbl 0 TeMe «IlepcoHaANIbHBIN KOMIIbIOTEP»
HpI/I IIOJATOTOBKH K 3aHATHUIO HCO6XOI[I/IMO O6paTI/ITB BHUMAaHHUC Ha CJIICAYIOIIUC MOMCHTEI.

1. KommnbloTep: ompezeneHue, cOCTaB, MUHUMalbHas M pacllMpeHHas KOHQUTypaius.
YcrpoiicTBa BBO/Ia U BBIBOJIA HH(OPMALIUH.

2. Tlpomeccop: Ha3HAUEHHE, YCTPOWCTBO, BAXKHEHIIINE XapaKTEPHCTUKH.

3. CrpyKkTypa namsiTd KOMIbloTepa. BHyTpeHHSS aMsATh.

4. Buemmnsis namsatb. OCHOBHble HOcUTeNM HMHGOpMAMM W MX  BaxkHeimme
XapaKTEPUCTUKH.

5. ®opmatupoBaHHE AMCKA.

6. HWcropus co3naHus BEIYACIUTEILHON TEXHUKH.

7. Kpatkas ucropus pa3sutus OBM.

8. Baxwneiimme 3Tanbl KOMIBIOTEPHON HAYYHO-TEXHUYECKOH PEBOIIOIIHH.

3.4 JIaGopaTopHbie padoThl o TeMme «[IporpammHoe odecrieueHne»
[Ipu MOATOTOBKH K 3aHATHIO HEOOXOIUMO OOpaTUTh BHUMAHHE HA CIEAYIOIINE MOMEHTHI.

1. ®ynkuumoHanpHAsg OpraHu3alMs KOMIbIOTEpa (MarucTpajbHO-MOAYIBHBIM MPUHIIUI
noctpoeHust komnetoTepa). [lpunnun @ou-Heiitmana.

2. Ilporpammuoe  ofOecrmeueHne  KommbioTepa.  Kiaccudukamus — mporpaMmmHOrO
obecrieyeHusl.
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10.
11.
12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.

23.

OnepaliOHHbIE CUCTEMBI. 3arpy3Ka OrnepalMOHHON CUCTEMBI.

OnepanuonHnas cuctema MS DOS. CoctaBublie wactu MS DOS.

Hauanpnas 3arpy3ka MS DOS. Pa6ora ¢ daitnamu u katanoramu B MS DO S(komaH/1bI).
DopMbI IpeICTaBICHUS U CTPYKTYPbl HH(POPMAIIMOHHBIX MOJICIICH.

TekcroBeiii npoueccop WORD. Ero Bozmoxnoctn Co3gaHue MPOCTBIX TEKCTOBBIX
JIOKYMEHTOB. Y CTaHOBKA [1apaMETPOB CTPAHULIbI, KOJIOHTUTYJIbI, HyMEpaLUs CTPAHHUILL.
Tekcrosiit mporieccop WORD. Co3naHue coCcTaBHBIX TEKCTOBBIX JIOKYMEHTOB: padoTa C
TabIMIamMu, quarpaMmbl. @OpMYyIIbl, BEIYUCIISIEMbIC TaOTUIIBI.

TekcroBenii mpoueccop WORD. Co3ganme MapkUpOBaHHBIX, HYMEPOBAaHHBIX U
MHOTOYPOBHEBBIX CITUCKOB. CO3/1aHNE OTJIABJICHUS.

TexcToBbiit npoueccop WORD. I'nnepccbuiku 1 MakpoOCHhI.

OCHOBBI KOMITBIOTEPHOM T'pahuKy.

[IpodeccrnonanbHble rpauuecKue peaaKTOpsl.

dopmatel rpaduueckux (haityios.

OnexTpoHHbIe Tabauubl. OCHOBHBIE MAHUIYIALMU ¢ Tabmuuamu. bioku, abcomoTHas U
OTHOCHTEJIbHAS aJipecanus, 3anuck uncen u popmyn B Excel.

MS Excel. ®yHkuun: MaTeMaTUYECKUE; CTATUCTUYECKNE; (YHKIIUU J1aThI.

MS Excel YcnoBubie (Jiornueckue) GyHKIUH.

MS Excel. CoprupoBku nannbix. OuibTpaius AaHHBIX B CHIUCKe. [IpoMexyTOdHbIE
UTOTH.

MS Excel Conusie Tabimusl. KoHcomupamnusi.

MogenupoBanue. HupopMannoHHbIE MOAENU. ITambl MOCTPOCHUS KOMIIBIOTEPHOU
1H(OPMALMOHHON MOAEIH.

DopMbI IpeICTaBICHUS U CTPYKTYPbl HH(POPMAIIMOHHBIX MOJIEIICH.

Ocnosusie nousatust bJ[. Knaccudukanms.

CYB]Jl MicrosoftAccess — oOCHOBHbIE BO3MOXHOCTH. ba3oBeie 00bekThl CVYBJL
MSAccess.

Tuns! ganaeix B MSAccess. Cs3u B B/I. LlenoctHocTh B/I.

3.5J1ab6opaTopHbie padoThl N0 TeMe «OCHOBBI AJITOPUTMHU3ALUM H MPOTPAMMHPOBAHUS

oakrwnpE

HpI/I IIOJATOTOBKH K 3aHATHIO HCO6XO)II/IMO O6paTI/ITB BHHMAHHUC Ha CJICAYIOIIINC MOMCHTEI.

TexHosmornu nporpaMmMupOBaHUsl.

SI3BIKM TPOrpaMMUPOBAHU, X Ha3HAUYEHHE, 0COOEHHOCTH.
Knaccuukarus a35IK0B IporpaMMUpoBaHus. TpaHCIATOP U KOMIUJIATOP.
CTpyKTypHOE IPOrpaMMHPOBAHUE.

OCHOBHBIE TOHATHS 00BEKTHO-OPUEHTUPOBAHHOT'O [TPOrPAMMUPOBAHUS
Komnsrorepnast rpaduxa. Buabl koMnboTepHO rpaduky.

3.6 JlaGopaTopHbie padoThl 10 TeMe «OCHOBBI 3aIMTHI HHPOPMALIHI)

arwbdE

[Tpu MOATOTOBKH K 3aHATHIO HEOOXOAMMO 0OpaTUTh BHUMaHUE HA CJICIYOLIAE MOMEHTHI.

3anpocsl. Onpeaenenne yciaoBuit oToopa.

[lepenaua nnpopmannu. JIokanbHbIe KOMIIBIOTEPHBIE CETH.

Knaccudmukanus cereii. CeTeBble TOMOIOTHH.

I'moGanbubIe ceTn. OCHOBHBIE BO3MOXKHOCTH, IPEOCTaBiIsIeMble CeThio VIHTEpHET.
TexHuueckue u nporpaMMHble pecypcsl HTepHeTa.
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6. Undopmarnmonnas cucrema. OCHOBHBIE CBOMCTBA HH(POPMAIIMOHHBIX CHCTEM.
7. JInueH3uoHHbIE, YCIOBHO OecIulaTHbIE U O€cIJIaTHbIE IPOTrpaMMBbl.
8. 3ammra nndopmanuu. Kpunrorpaduueckue cpeacTna 3amuThl HHGOOPMALIHIH.
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