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TlosicHUTEIBLHASA 3aIMCKA

Jlexuuu no yueOnoii qucuurummae OO/].08 NnpopmaTuka nperHazHaueHbl A1 OCBOCHUS
IpOTpaMMBbI MOATOTOBKH crieruanuctoB cpeanero 3seHa (IIIICC3) na 6a3e ocHOBHOrO 00IIETO
00pa30BaHUs MPH MOATOTOBKE CHEIHAIMCTOB TEXHUYECKOTO MPOQHIIS C MOTYyYCHUEM CPEIHEro
o0miero o0pa3oBaHus U peanusyercs Ha 1 kypce ouHON HOpMbI 00yICHHS.

Jlekumun 1o yueOHor mucnmmummae OO/[.08 MudbopmaThka BKIHOYAIOT CICTYIOIINE

pa3aciibl:

Pazgen 1 Madopmarnmonnast 1eITeIbHOCT YeJIOBEKa

Pa3z[en 2. Ucnonw3oBaHue IIpOrpaMMHBIX CUCTEM U CCPBUCOB

Paznen 3. UadopmanmoHHOE MOJCITMPOBAHKE
Paznen 4. Pa3paboTka BeO-caiiTa ¢ HCIIOIB30BaHUEM KOHCTpYKTOpa Triibaa

Paznen 5. Beenenue B Be6-pazpaboTky Ha s3bike JavaScript

Jlexumu yuebnoit mucrumimHe OOJ1.08 HWudopmaThka yYUTHIBAIOT —CHeIUPUKY

OCBaMBAaEMbIX CIELHaIbHOCTEH CHO, npeamnojararoT er'IY6J'I€HHO€ HU3YUYCHUC OTHCJIIbHBIX TCM,

Ppa3INdYHbIX BHUJIOB CaMOCTOSITEIbHOM pa6OTbI, HaITpaBJICHHBIX Ha IMOATOTOBKY 06y11aroumxc;1 K

HpO(i)CCCI/IOHaJIbHOI;’I ACATCIBbHOCTHU C UCIIOJb30BAHNECM HKT.

Wzyuenne nexuuit mo yuebnoit maucumumue OOJ.08 HMudopmarnka obecrieunBaroT

JOCTIKEHUE 00YYaIOIIMMUCS CIIEAYIOMNX MPEIMETHBIX PE3YIbTAaTOB:

Kox OK Kon YMeHus Kon 3nanunit 3HaHuA
YMEHHI
OK 01 Y0 01.03 OIIPEAEIATH STAIbI 30 01.02 OCHOBHBIE UCTOYHHUKH
peleHus 3a1a49u UHQOPMAINH U PECYPCHI IS
pelieHus 3a1a4 ¥ npo0ieM B
npoeccnoHaTsHOM W/MITH
COLIMAILHOM KOHTEKCTE
Vo0 01.05 COCTaBJIATh IJIaH 3001.03 QITOPUTMBI BHITIOJHEHUS padoT B
JNEeHCTBUS po¢eCCUOHANBHON M CMEXKHBIX
o0nacTsx
Vo 01.06 OIPEeISTh 30 01.04 METO/1bl pabOTHI B
HEOOXOMMBIC PECypCEHI PO ECCHOHATBHOM 1
CMEXHBIX chepax
Yo 01.07 BJa/I€Th aKTyaJIbHBIMHU 30 01.05 CTPYKTYpY TUIaHa JJIs PEeLIeHUS
MeTOoAaMu paboThl 3a1a4
B ipopecCHOHATEHON H
CMEKHBIX cepax
Yo 01.08 peaNn30BbIBaTh 30 01.06 MOPAJOK OLIEHKH PE3yJIbTaTOB
COCTaBJICHHBIN TJIaH peleHus 3agay
poheCCUOHATBHOMN
JIeSITEIbHOCTH
OK 02 Vo0 02.01 onpeaenaTe 3amaun ans | 30 02.01 HOMEHKJIaTypa
novcka naHdopManuu WHPOPMALMOHHBIX HCTOYHHKOB,
MIPUMEHSIEMBIX B
npodeccuoHanbHON
JeSITEIbHOCTH
Yo 02.02 OTIPEIETISATh 30 02.02 TIPHEMBI CTPYKTYpHUPOBaHUS
HEOOXOIMMBIE UCTOYHUKU nHpOpMAITUH
nHpOpMaLIUH
Y0 02.03 IJIAHUPOBATH npouecc | 30 02.03 ¢dopmar odopmieHus
MOKCKA; CTPYKTYPHPOBATH pe3yIbTaTOB MOUCKa
MOJTy4aeMyo nHpOpPMAITUH, COBpPEMEHHEBIE




nHPOPMALIUIO cpeacTsa u ycTpoiicTBa
rH(OpMaTU3ALIUN
Yo 02.04 BBLIEIIATH Haunbonee | 30 02.04 MOPAJOK MX TPUMEHEHUS U
3HaYMMO€ B  IepedHe mporpaMMHoe oOecriedeHue B
nHpOpMaInm; PO eCCHOHATTEHOM
JESITeIbHOCTH B TOM YHCIE C
HCHOJIb30BaHHEM U(PPOBBIX
CpPEJICTB
Y0 02.05 OIIEHHBATH ITPAKTHIECKYIO
3HaYUMOCTh PE3YJIbTAaTOB
MONCKA
Y0 02.06 oQopMIIATE  Pe3yIbTaTHI
TIONCKA, MPUMEHSTh
cpeacTa
nH(POPMAITHOHHBIX
TEXHOJIOTHH JIJIsl PEIICHUS
npodeccuoHaIbHBIX
3aj1a4
Yo 02.07 HCIIONb30BaTh
COBpPEMEHHOE
MIpOTrpaMMHOe
obecrniedeHmne




Paznesn 1 UndopmaumnonHas 1eITeJIbHOCTH YeJI0BeKa

Tema 1.1. Undopmanus 1 nH(POPMaLOHHBIE POLECCHI

Iian:

1. Nndopmanmsi u mHGOPMAIIMOHHBIE TMPOILECCHI: OMPECIICHUE TOHATUH, CYIIHOCTD,
pOJIb U 3HAUYECHHE

2. Bunpl uadopmanuun

3. OoOecneueHre MHGOPMAIMOHHOTO B3aMMOJEUCTBUS 4YeJoBeka U MHGOPMAIMOHHOMN
cpenbl

4. HWudopmanmoHHOE OOIIECTBO

5. HudpoBuzamus 1 aBTOMaTH3AIMS B AJIEKTPOIHEPTETHKE
6. Bomnpocs! u 3aganus

1. Uudopmanus u uHGOPpMAMOHHBIE NIPOLECCHI: ONpe/ieeHrue NOHATHI, CYIIIHOCTD,
POJIb ¥ 3HAYEHHE

CnoBo «un@opmayus» NPOUCXONUT OT JATUHCKOrO cioBa informatio,uyTo B mepeBoje
03HAYaeT CBEJCHUE, PA3bsICHEHHE, 03HAKOMIICHHUE.

[TonsaTHe «MHPOPMALIUS» UCIIOIB3YETCS B PAa3IMYHBIX HAayKax, PH 3TOM B KaX/I0i HayKe
MOHSTHE «HH(YOPMAIHSINCBI3aHO C PA3INIHBIMUA CUCTEMAMHU TTOHSITHA.

Hugopmayua ¢ oOuonocuu: buonorus u3ydaeT IKUBYIO MPUPOLY U IOHSATHE
«uH(pOpMaIHI» CBA3BIBACTCS C 11€TIECO00PA3HBIM MOBEICHUEM JKUBBIX OPraHU3MOB. B KUBBIX
opranu3Max uH(MOpMaLUg TMeperaeTcss M XPAaHUTbCA C TIOMOIIbI0 OOBEKTOB Pa3TUYHOMN
dbuznueckoit mpupoas! (cocrosiaue JIHK), koTopsie paccMaTpuBarOTCs Kak 3HAKW OMOJIOTHYECKUX
andasutoB. ['eneTndeckas nHGOpMaLIU IEpeaeTCs M0 HACIEICTBY U XPAaHUTCS BO BCEX KJIETKaxX
JKUBBIX OPTaHU3MOB.

Dunocogckuii nooxoo: lunpopmaius — 3T0 B3aUMOJICHCTBUE, OTPAKEHUE, TO3HAHUE.

Kuébepnemuueckuii nooxoo: Vubopmanus — 3TO XapaKTEPUCTUKH YIPABISIOMIETO
CHUTHAJIa, TIEPEeIaBaeMOro 110 JIMHUU CBSI3H

Mooicho gvloenums cedyrowuue nooxoovl K OnpedeieHuo UHpopmayuu.:

—  TpaJMIIMOHHBIN (OOBLICHHBIN) - HCTIOIB3YyeTCs B OUOIOTHHU, HHDOPMATHKE:

Nudopmanusi — 370 CBEACHHS, 3HAHUS, COOOIIECHUS O TOJIOKEHUU JEN, KOTOPHIC
YeJIOBEK BOCIIPUHUMACT M3 OKPYIKAIOIIETO MUPA C IIOMOIILIO0 OPTaHOB YyBCTB (3pCHHSI,
cllyxa, BKyca, OOOHSIHUS, OCS3aHUS).

— BEPOSATHOCTHBIN - UCHOJb3YeTCs B Teopun 00 HHGOpMaIuu:
Nudopmanus — 310 cBeeHuss 00 00BbEKTaX U SBJICHUSAX OKPYXKArOIIel cpenbl, uX
napaMerpax, CBOMCTBAaX M COCTOSIHUHU, KOTOPHIE YMEHBIIAIOT HMMEIOLIYIOCS O HHUX
CTETIEHb HEONPEAEIEHHOCTH U HEMOJIHOTHI 3HAHUIA.
Hnghopmayus obnadaem credyrowumu c8oUCmeamiL:
1) Ampubymusnvle ceoticmea (aTpudyT — HEOThEMIIEMas! YaCTh Yero-mndo). BaxkHeimimmu
CpeaM HUX SBISIOTCS:- JUCKPETHOCTh (MH(POPMALUs COCTOUT U3 OTAENbHBIX YacTel, 3HAaKOB) U
HENPEPHIBHOCTH (BO3MOXHOCTh HAaKaIlJIMBaTh HH(POPMAIIHIO)
2) /lunamuueckue ceoticmea CBSI3aHbI ¢ U3MEHECHHEM HH(POPMAIIUU BO BPEMEHHU:
— KOIHMPOBAHUE,
— pa3MHOXeHHe HHPOpMaLUH,
— 1epejayda OT UCTOYHUKA K MOJIy4aTeto,
— TIEpEBOJ C OJIHOTO SI3bIKA Ha JIPYIOH,
— TIEpEeHOC Ha APYroil HOCUTEb,



— crapenue ((puznyeckoe crapeHue — HOCUTEN], MOPAJIbHOE CTapeHHE — LIEHHOCTHOE).

3) Ilpakmuueckue ceoticmea - THHOPMAITMOHHBIA 00BEM U TUIOTHOCTb.

JlesaTenbHOCTh 000U OpraHM3alMd M €€ YCIeX Ha PBIHKE 3aBHCUT OT MHOXKECTBA
(bakTOpOB OKpyKaroliel cpenbl. IMEHHO MO3TOMY KaK1asi OpraHU3allis B paMKax MEHEKMEHTa
peanmzyeT )YHKIHIO TUTAHWPOBAHHUS, COOHMpAst U aHATTU3UPYs HHPOPMAITHIO 00 YCIIOBUSX BEICHUS
NeSITETLHOCTH. [InanupoBaHne  TOMOTaeT  OpraHM3alMU  NPUHUMATh  peEIIeHUs,
OpeIynpexalonie BOSHUKHOBEHHE M DPa3BUTHE IMPOOJEMHBIX CHTyauuid, Oe3 ymiepba ams
JOCTHKEHUS] OpraHU3allMOHHBIX enel. B mporecce mpuHATHS JII0O00TO PELIeHUs, B TOM YHUCIIe
YIPaBJIEHYECKOT0, UCIIONIBb3YyeTCst HHPOopMalus. TOYHOCTD ¥ IOJTHOTa MHPOPMAIIUHN TapaHTUPYET,
YTO TNPUHITHE pelIeHUus Oyner OOOCHOBAaHHBIM, YYHMTHIBAIOIIMM HAHWOOJbIIEE BO3MOKHOE
KOJIMYECTBO (paKTOPOB.

Ob6ecnevenne aocrtyna kK uHbopmaruu, HeoOxomumon s 3(H(PEKTUBHOTO MPUHSITHS
YIPaBJIEHYECKUX PEIICHUH, Ha3bIBaeTCs WH(POPMAIMOHHO-aHATUTUYECKHUM O0ECIIeYeHUEM.
NudpopmanimoHHO-aHATUTHYECKOE  OOECIIEYeHHE  YNPaBJIEHYECKUX  PEHICHUH  MOXKET
OCYIIECTBIISITHCS CHJIAMH CHEIUAIM3UPOBAHHBIX TOPA3ICIICHU OpTaHU3ali WU OTICIHHO
HAHITHIX CTOPOHHUX KOMITAHHH (MJTH SKCIIEPTOB), OKA3bIBAIOLINX KOHCYIbTAIIMOHHBIE YCIYTH.

CO6op, 06paboTKa 1 MOATOTOBKA HH(OPMAIIUU MOXKET ObITh Tak)Ke (YHKITUECH KaKUX-THO0
0TJes10B KoMmnanuu. OTies1 MOXKET 3aHUMaThCsl COOpPOM M aHAJIM30M MH(OpMAIUK, CBSI3aHHOMU ¢
€ro JIesITeIbHOCTBIO.

WUHdopMaUuMOHHBIMK NpoLeccaMm HasbIBaoT NPoLeccsl, CBA3aHHbIe
C U3MEeHeHneM uHpopmMmaumum N AenCTBUAMM C UCNONL3OBaHMeM

nHpopmaumn.
UHdopmaumoHHbie Npoueccobl

MHGOpMaLK

Cbop

Obpaborka
uHbopMaumuy

+
flony4esne Mamenenne dopmb
HOBOR M OPMILLINM NPEALTARNEH WA
¢ L]

BHYTpEHHAA Brewn s
NEMHT L NEMATE

XpaHenpue
nHpopMaLmuy

Mepepaya He pyotilee Jlesonppyioiiee
MHpOopMaLny yCTpOnTTES VeTpoRCTaD

Pucynok 1. MndopmarionHbie nporeccs

2. Buabl unopmanmnu

CymiecTByeT MHOXKECTBO  KpuTepweB  kinaccudukanuu  uHpopmanuu. Kpome
uccieaoBarenei, padoraronmx B chepe KHOSPHETUKH, YJKOHOMUKH U HHPOPMATUKH, TTOMBITKH
paccMOTpeTh CTPYKTYpY HH(pOpMAlUU NPEANPUHUMAIOT CHEIHATUCTBl IO MacCOBBIM
KOMMYHHKAIUSAM U COI[MAIbHOMY YIIPaBJICHHUIO.

Ecnu xoMMyHMKalMio paccMaTpuBaTh Kak Ipolecc, TO HHpopMauus - 3TO TO, YTO
nepegaeTcsi B Xo/ie AToro mnpoiecca. To, yem oA 0OMEHHBAIOTCS TpH KOMMYHUKanuu. Eciu B



pOJIM HUCTOYHMKA BBICTYNAET CYOBEKT yNpaBIEHUS, TO TOBOPAT 00 yHpaBJIeHYeCKOM
uHopMmanuu.

B 3aBucumocTu 0T HalpaBlIeHUs €€ AEAT Ha BePTUKAJIbHYIO (LIUPKYIUPYIOIIYI0 MEXAY
OpraHaMM YIpaBJIEHUS pPA3HOIO YPOBHS) M TOPHU30HTAJBHYI (LUPKYJIUPYIOIIYI0 MEXIY
CTPYKTypaMu OJTHOTO YPOBHS).

B.AdanacbeB npeanaraeT pa3inyarh ynpaBlIeHYECKYI0 HH()OpMAIUIO B 3aBUCUMOCTH OT
TOr0, Kakue (yHKIUH YIPaBJIEHUYECKOro Impolecca oHa oOciyxuBaeT. MHopmanuio, koTopas
KJIaJeTCsl B OCHOBY IPUHATHS PpEIICHUs, Ha3bIBAlOT HCXOAHOM. HMHpopmanus, KoTopyro
VCIIOJIB3YIOT [P PEANIM3aLUN PELICHMS], BBIITOJIHEHUN KOHKPETHBIX OPraHU3alMOHHBIX ICHCTBUMH,
Ha3bIBAlOT  OpPraHu3auMoHHOW  wHopmanmeii. Jlroboe  ympaBiieHUYecKOe  peLIeHHE
COIIPOBOKIAETCS ONPEICICHHBIME HOpMaMmHM, TNpaBWIaMH, pekoMeHparusmu. HMuadopmarums
TAaKOIro poja Ha3blBaeTcs peryaupymomei. Ha 3aBepiiaromiem 3Tane ynpapiaeHUYECKOIO IUKIA
(GUrypupyer y4eTHO-KOHTPOJIbLHAsA MH(pOpMALUs.

Knaccupukauus ungpopmanun no b. EBnanoBy

b. EBinagoB BblIENSET uembipe OCHOBHBIX 6uda UH@Opmayuu: KOHTPOJIBHO-
U3MEPUTENIbHYI0,  YYETHO-CTAaTUCTHYECKYI0,  HAyYHO-TEXHHYECKYHd U  OOILIECTBEHHO-
HOJIMTUYECKYIO.

Konmponvno-usmepumenvras ungopmayus - Ta, KOTOpas CBs3aHa C IOCTOSHHBIM
TEXHUUYECKUM KOHTPOJIEM Ha NMPOU3BOJICTBE, U Ta, KOTOPast 100bIBAETCS B €CTECTBEHHO-HAYUHbIX
uccienoBanusx. OHa ¢ukcupyercs npubopaMud MU HEPBUUHBIMM YYETHBIMU JOKYMEHTaMH
(Tabmunamu, nephoKapTaMy U T.I1.) U HCIIOJIB3YETCS B IEISX PETYIISIIUUA MPOIIECCOB.

Yuemno-cmamucmuueckas unghopmayusa BKIIIOYAET B ce€0sl JaHHbIE, KOTOPbIE OCTYNAIOT
[JIaBHBIM 00pa3oM B LUGPOBOM BHJAE M OTPAXKAIOT pPA3BUTHE HKOHOMHKH, KYIbTYpHI,
3paBOOXpaHEHUs, 00Opa3oBaHMs U T.A. Tak, Hampumep, NMpH PELICHUM KOMIUIEKCHBIX 3aJad
rOCYyJapCTBEHHOI'O M XO3SIMICTBEHHOI'O yINpaBileHUus B cdepe MpUpoAONOIb30BAHUS HAXOAST
HIMPOKOE NPUMEHEHHE PA3HOr0 poJia KaJacTpbl, PEECTPbl U PErucTpbl B 00JacTH BOJHOIO,
JECHOTO M pBIOHOTO XO3siicTBa, T€OAE€3MUM U KapTorpaduu, TreojJoTMM U HKOJIOTHH,
TUIPOMETEOPOJIOTHH, 3€MIIEYCTPOICTBA M 3€MJIETI0JIb30BaHUs, CTPOMUHAYCTPUH, a TAK)KE TaHHBIE
rOCy/IapCTBEHHOT'O Yy4eTa PECypCcOB >KMBOTHOI'O M pacTuTenbHOro mupa. Haunbonee monnHoe
OTpakeHHE CTaTHUCTUYEeCKas MH(pOpMallns HaXOAUT B ClieU(UIECKUX OTUETaX, UCIOJIb3YEMBIX B
cdepe ynpapieHus.

Hayuno-mexnuyeckaa ungopmayuss BKIO4aeT B ce0sd pa3HOOOpa3Hble JlaHHbIE,
XapaKTepU3YIOIUE COCTOSTHUE TeX UM MHBIX HaYK, TEXHUUECKUE JOCTHKEHHs. DTa nHpopManus
OoTpakaeTcs OOBIYHO B Macce CIEUUAJIbHOW JUTepaTypbl MO pa3HbIM OTpacisiM HayKH,
IIPOMBIIIJIEHHOTO U CEJIbCKOXO3SIIICTBEHHOI'O MPOU3BO/ICTBA U UCIOJIB3YETCSI B OCHOBHOM Y3KHM
KpPYTOM CIIELUAIMCTOB ATUX OTpaciiel.

Obwecmeenno-nonumuyeckas uHgopmayus - 3To CBEICHUS, pOKJaeMbI€ B TOBCEIHEBHOMN
YKOHOMHUYECKOH, TTOTUTHIECKON M KYJIbTYPHOU KU3HHU OOIIECTRA.

JIOKyMEeHTHPOBAaHHAS U HEJOKYMEHTHPOBAaHHAsA HHGoOpManus

Ilo cmenenu opeanuzoéannocmu (ynopsaoouenHocmu) AHGHOPMAIIMIO MOXKHO pa3IeuTh Ha
JIOKYMEHTHUPOBAHHYIO U HEIOKYMEHTUPOBAHHYIO.

B Tpex denepanbHbIX 3aKOHAX ACTCA NOHAMUE OOKYMEHMUPOBAHHOU UHPOPMAYUU.

B onHoMm ciydae (6 yskom cmeicie ciosa) NOKYMEHTHUPOBAaHHAas WHQPOpMAIMS - 3TO
3apuKCUpOBaHHAs HA MaTepUAIbHOM HOCHUTEJE IyTeM JOKYMEHTHpPOBaHHUS HHpopManus c
PEKBU3UTAMHU, MTO3BOJISIIOIIMMU €€ UACHTU(PUIIMPOBATh, ONPEICIUTh TaKyl0 HH()OPMALINIO, UITU B



YCTAHOBJICHHBIX 3aKOHOJATENIbCTBOM Pocculickoil ®enepanuu ciydasx €€ MaTepualbHbII
HocuTelb (cT. 2 3akoHa 00 HHPOPMAIUH).

B npyrom (6 wupoxom cmeicie croea) - MOA TOKYMEHTOM TOHMMAETCS MaTepHUabHBINA
00BEKT C 3apUKCUPOBAHHON Ha HeM wHH(poOpMamMeld B BHIE TEKCTa, 3BYKO3AMUCH WU
M300paKeHUs, IPEAHAa3HAUEHHBIN JUIsl IEpEAAYu BO BPEMEHU U IIPOCTPAHCTBE B LIEJSIX XPAHEHUS
1 0011IeCTBEHHOTO UcToyib3oBaHus (cT. 1 denepanpHoro 3akoHa ot 29 aexadps 1994 r. N 77-03
"O06 00s13aTeIbHOM 2K3eMILIIpe TOKYMEHTOB", cT. 1 denepanbHOro 3akona ot 29 nekadbps 1994
r. N 78-®3 "O 6ubnuoreunom aene").

Takum oOpa3oMm, doxymenmuposanHas uHngopmayus - 3TO 0codas OpraHu3alOHHAs
dbopMa BeIpakeHHS] HHPOPMAIIHH.

WNudopmanoHHbIE pPECypChbl COCTABIISIOT ONPEACICHHBIE JOKYMEHTHI WM MAaCCHBBI
JIOKYMEHTOB, UMEIOIINE PEKBU3UTHI.

HenoxymentupoBanHast nH(GOpMaIHs OCTAETCs 3a peiesiaMy IIPAaBOBOTO PETYIHPOBAHUS.

Knaccupukauus nHdoOpMaALIUM 110 KATETOPUAM J0CTYyIA

[To xaTeropusam goctyna uHGOpMaLUs JEIUTCS HA:

1) uadopManuio ¢ OrpaHUYEHHBIM JOCTYIIOM, KOTOpPasi, B CBOIO OYEPE/Ib, NCTUTCS Ha:

— uHGOPMAIHUIO, CYIICCTBYIOINIYIO B BHJIC TOCYIaPCTBCHHON TailHBI;
— wuH(bOpMAaIHIo, CyIIECTBYIONIYIO B BHI€ KOH(PHICHINATBHON HH(OpMAIIHIH;

2) OTKPBITYIO (0OIIETOCTYITHYIO) HHPOPMAIIHIO.

Cnenyer NOOYEpKHYTb, YTO HCXOAS M3 IMOAX0J]A, IPEANOJIArarollero o0s3aTenbHOe
HaIM4yue cyObeKTa, BOCIPUHUMAIOIIEr0 HH(POpMaIIHIO, 3aKpHITON nH(GOpMaluu He ObIBAET; Tak,
9TO O3HAYaNo Obl, YTO CYIIECTBYET MH(OpMAIUS HE U3BECTHAs HUKOMY, T.e. HHpopMalus 6e3
cyOBeKTa, €€ BOCIPUHUMAIOIIETO.

K omxpvimoii ungopmayuu oTHOCUTCA: BCA HeMpaBoBas HHPOpMAIHUSA, a TaKxKe
uHpopMmanus O BeIOOpax u pedepeHayme; OoQUIHATbHBIE JIOKYMEHTBI, 00s3aTelIbHO
npejcTasisiemMast HHGopmanus.

Crarbs 5 3akona P® ot 21 urons 1993 r. N 5485-1 "O rocynmapcTBeHHOU TaiiHe"
OIpeIENsAeT NEPEUEHb CBEICHUI, COCTABIIIOIINX TOCYIApCTBEHHYIO TalHy. [lepeuens cBeneHni,
COCTaBISIIOIIMX TOCYJAapCTBEHHYIO TalHYy, KOHKDETHU3UPYETCS B YTBEPKICHHOM YKa3oM
IIpesunenra PO [lepeyne cBeneHni, OTHECEHHBIX K TOCYAAPCTBEHHON TaliHE.

K cBeneHnsM KOHQHUIEHIIMAIBHOIO XapaKkTepa B COOTBETCTBHM ¢ YKazoM [Ipe3uaenra ot
6 mapta 1997 r. N 188 "O6 yrBepkaenuu [lepedns cBeneHui KOH(UACHIMATIBHOTO XapakTepa"
OTHECEHBI: IEPCOHATIbHBIE JTaHHbIE, KOMMepUecKas TaiiHa, cirykeOHas TaifHa, IpoQeccuoHaibHas
TalHa.

WNupopmanysg B 3aBUCUMOCTH OT MOPSAJKA €€ MPEAOCTaBICHUS] WIM PacHpOCTPaHEHUs
nojapasjaensercs Ha: 1) wuHpoOpManuio, CBOOOJHO pacmpocTpaHseMyro; 2) HUHGOpMAIIHIO,
MPEIOCTABIIIEMYIO IO COIVIALICHUIO JIMII, YYaCTBYIOIIMX B COOTBETCTBYIOIIMX OTHOLICHHUSX; 3)
UH(OPMAILINIO, KOTOPasi B COOTBETCTBUU € (elepaIbHBIMU 3aKOHAMH MOJISKUT MPEJOCTABICHUIO
WIN pacupocTpaHeHuio; 4) nHdpopmaruio, pacpoctpaHeHue Kotopoii B Poccuiickoit @enepanuu
OTrpaHMYMBAETCS U 3aIPELIACTCS.

Kaaccndukannsa nudopManmu 1o ee pojiu B cucreMe npasa

WNudopmanius nenures no pojau B CHCTEME IIpaBa Ha IPABOBYIO U HETIPABOBYIO.

OmnpeneneHre CYHIHOCTHOM XapaKTepUCTHKHM W COJEp)KaHUE TEepMHHA '"TIpaBOBast
uH(popMalua" 1aHbl KaK B IIUPOKOM, TaK U B Y3KOM CMBICIIE.



Wnorna moxn npasosoti ungopmayueri TOHUMAETCA TOJIbKO HHpOpMaLUsa, KOTopas
COJIEP’KUTCS B HOpMax IpaBa. boiiee mMpokoe NOHUMAaHKE MTPEAINIONAracT IOHUMAaHUE IPABOBOI
uHpOpPMALUK KaK COBOKYIMHOCTH CBEJIEHHH O MpaBe, BCEX IMPOLECCax M SBJICHUSNX, C HUM
cBsi3aHHBIX. HaOmronmaercs TEHAEHIUS HCIOJIb30BAaTh ATOT TEPMUH B emie Oojiee MIMPOKOM
3HayeHud. VM Hapsay ¢ uMerommMcs MWHGOpPMAanMOHHBIM (OHIOM 0003HAYaeTCcs TakKkKe M
COBOKYIHOCTb HOPM, 3HaHMH M HMH(DOPMALUM, ONPECIAIOUIMX I1OBEIECHUE JIMYHOCTH U
pasIMYHbIX COLMAIBHBIX TIPyHnn B MpaBoBoi cdepe. 3xech yxe mnpaBoBas HHPOpMaLUs
paccMaTpuBaeTcs MO YIJIOM COLMAIBbHOTO MEXaHW3Ma JeHCTBUS IpaBa, KOTOPBIA 3aBHCUT OT
MHOI'MX (paKTOPOB.

Takum 00pa3oM, ypOBEHb JOCTYITHOCTH NPaBOBOW WHGOpPMAIMK, B YaCTHOCTH
3aKOHOJIATENCTBA, - 3TO OJWH W3 BAKHEHIIMX IOKa3aTejeld NpaBOBOM KYJIbTYpHI JIIOOOTO
o01iecTBa, CIOCOOHBIN BIUATH HA (DYHKIIMOHHUPOBAHUE BCEX AJIEMEHTOB MEXaHU3Ma COILIMAILHOTO
neiictBuss  mnpaBa. OH onpenensieTcs HE TOJBKO COCTOSHHEM IPaBOBBIX HOPM, HX
CHUCTEMaTU3UPOBAHHOCTBIO U T.JI., HO U (JaKTOPaMH, HaXOAALIMMHUCS B cepe IPaBOBOM KyJIbTYpPbl
JUYHOCTH, (YHKLIMOHUPOBAHUS KAHAJIOB NPABOBOTO MH(GOPMHUPOBAHUS TPAXKAAH, B TOM YHCIE
HNuTepHera.

[ToHATHE NOCTYNHOCTU NPaBOBOMH HMH(MOPMALUU MOXET OBITh OXapaKTEpPU30BaHO U B
HIMPOKOM CMbIciie. B 3TOM ciydae B €ro coiepXaHUM CIEAyeT pas3iudaTh [Ba acleKTa:
IPEINOCHUIKY 3HAHUS JTMYHOCTBIO COAEpPKAHUS IOPUIMUYECKUX HOPM U Pe3ylbTaT pealin3aluu
3TUX MPENNOCHUIOK, ONPEAEIECHHbIH YPOBEHb 3HAHUS IPaBa, JOCTUTHYTHIN B OOILIECTBE.

ObecnieueHre OOCTYIMHOCTH NMPAaBOBOW MH(POPMAILIMU, KOHTPOJIb 332 €€ COCTOSHHEM - 3TO
00s13aHHOCTh TocyaapcTBa. K aToMy ero o0s3bIBaeT HEOOXOJUMOCTh (POPMUPOBaHMS cTaTyca
IpaXkJJaHMHA JIEMOKPAaTHUECKOro OOIIeCTBa, MPEANoaraonero nHGoOpMIUPOBAHHOCTb 110 BCEM
Ba)XHEHIIIMM BONPOCAM OOIIECTBEHHON KHU3HH.

IIpencraBnsieTcs BO3MOKHBIM BBIICIUTD CIEAYIOLINE hakmopvl 00CmMynHOCmuU NPasosol
ungopmayuu ¢ ucrospzoBanueM MurepHera.

DT0, IPEXK/Ie BCEro, KAYeCTBEHHBIN YPOBEHB MTpaBoBoi nHpopManuu. K uucny gpaxmopos,
eausOWUx Ha kavecmeo ungopmayuu, B.M. boep otHOCUT crenyromue:

— Hay4yHOCTb M OOBEKTMBHOCTb. HaydyHOCTh mpezamonaraer ee COOTBETCTBUE
TpeOoBaHUsIM OOBEKTHUBHBIX 3aKOHOMEPHOCTEHN pa3BUTHs 00IeCcTBa, 000OIIEHHOCTH,
CUCTEMAaTUYHOCTH, CKOOPJAMHHPOBAHHOCTH €€ IIOTOKOB M KaHajoB. HayuHoCTb,
OOBEKTUBHOCTh MPAaBOBOM HH(OpMaNMM [OJKHA OBbITh HEpPa3pblIBHO CBsA3aHA C
KHU3HBIO, TPAKTUKOMN CO3/JaHUs IPaskJaHCKOT0 O0IEeCTBa, pealn3anueii COBpEMEHHbIX
3ajau;

— JI0CTOBEpHOCTh. JlaHHOE KayecTBO BOCIMTHIBAET YYBCTBO OTBETCTBEHHOCTH.
VYcnoBuSAMH JTOCTOBEPHOCTH SIBJISIIOTCS IUTIOPAJIU3M MHEHMM, KpPUTHUKA IPaBOBOU
PEAIbHOCTH YCTApEBLINX 3aKOHOB.

JIOCTOBEpPHOCTh - MPEIINOCHIIKA JOBEPHs JHUYHOCTH K TOCYJapCTBY, HEOOXO0IuMOe
CpeAcTBO (pOPMUPOBAHUS MPABOBOM KYJIbTYpHI, NOBBIIIEHUS COIMAIbHON aKTHBHOCTH YJICHOB
00111eCTBA;

— KOHKPETHOCTh (MH(DOpMAaLUs JOJKHA UMETh KOHKPETHOT'O a/ipecara);

— ToJHOTa (CBEeIEHHUs JODKHBI OTIMYAThCS pa3HOOOpa3ueM);

— JIOCTaTOYHOCTH - BO3MOYKHOCTh M3 JIaHHOTO MH(OPMAIIMOHHOTO COOOIIEHUS YSICHUTh

CyTh, CQOPMHUpPOBATH OIpEAEICHHbIE HAaBBIKM, HEOJHOKPATHO BOCIPOU3BECTH
HEKOTOpPBIE MOJIOKEHHUS JUIs JTYUIIEer0o YCBOCHHUS, Pa3bsICHUTh TEPMUHBL;
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— aKTyaJbHOCTh U HOBU3HA. CBOEBpEMEHHOE MOCTYIUICHUE K IpaxkJaHaM MHPOpMaLuu
MO3BOJIIET OBICTPO M A(PPEKTHUBHO pemath HEOOXOoAMMBIC 3amadyu, (HOPMUPOBATH
oOuiecTBeHHOe MHeHHe. Ee oTcyTcTBHE BileYeT HEBO3MOXKHOCTH B IOJIHOM Mepe
peain30BaTh MpaBa rpakJaaH.

D¢ dhexkTuBHOMY YHPaBICHHUIO MPABOBBIMU IMPOIECCAMH MOXKET CIYXHTh TOJBKO
CHCTEMaTH3UpPOBaHHAs, KOMIUIEKCHAas MpaBoBas uWH(poOpMalus, KoTopas coyeTraeT B cebe
pa3MyYHbIE CBEIEHUS, UCTOPUUYECKH U JIOTMUECKH YBA3aHHbIE, IIOCTYIAIOIINE B ONPEAEICHHOM
HOPSJIKE U MOCJIEI0BATEIbHOCTH.

Cobmoienue 3Toro TpeOOBaHMSI MO3BOJIUT JIMYHOCTH BHJETh SBIIEHHE BO BCEH ero
CJIO)KHOCTH ¥ MHOT0OOpPa3uu, B 00IIeH CUCTEME IIpaBa, KOPPEKTUPOBATH €ro (PyHKIIMOHUPOBAHUE
U pa3BUTHE COOTBETCTBEHHO Ka)K/10il KOHKPETHOM CUTYallUu;

—  ONTHUMAJIBbHOCTb, TOYHOCTD, JAKOHUYHOCTD.

IIpasosas ungopmayus co3zaercs B pe3yabTaTe MIPaBOTBOPUYECKOM,
MIPABONPUMEHHUTENHFHOM U TPABOOXPAHUTEIBLHOM JEATEIILHOCTH.

OHa fenuTcs Ha:

a) HOPMaTUBHYIO, T.€. COJEPKAIIYI0 HOPMBI ITpaBa (HarpuMmep, 3aKOH);

0) HEHOPMATUBHYIO, T.€. HE COJIEPIKAIIYI0 HOpMY TIpaBa (HarmpuMep, MPUTroBOP CYy/Ia).

HenpagoBas nndopmanust co3gaercss He Kak pe3ysbTaT MPaBOTBOPUYECKOMN JEATEIbHOCTH,
oOparmraercsi B 00IIECTBE C MPEANTMCAHUEM TIPABOBBIX HOPM.

Henpasoesas ungopmayus, B CBOXO 04epeib, IEIUTCS Ha:

a) MaccoByto uadopmaruio (cogepxurcs B CMU, nampumep);

0) uHdopMalrio, IBISIOUIYIOCS 00bEKTOM I'PaXKIaHCKHX IIPAaB.

3. O0ecnieuenne MHPOPMALMOHHOI0 B3aMMOACHCTBHS YeJI0BeKa U HH(POPMALMOHHOM
cpenbl

CnoxHble KOMITBIOTEPU3UPOBAHHBIE MH()OPMALIMOHHO-YIPABISIOUINE CUCTEMbI OOBIYHO
MPOEKTUPYIOTCS Ha MPEeANpUSATHH COOCTBEHHBIMH CHJIaMH, HO 4allle BCEro Ui 3TOro
npusiekaroTcs ayrcopcunrossie UT (IT-outsourcing — Bua yciryr, mojpa3yMeBaroInii nepeaagqy
3aKa34YMKOM CBOMX TeKylmux (GyHkuui no noanaepxkke MT-cucrem B cnenuanusupoBannyro WUT-
KOMITaHUIO, IPU KOTOPOM HCIOJHUTENb FapaHTHPYET BBINOJIHEHHE 0003HAYEHHBIX B JIOTOBOpE
(GYyHKLUI B COOTBETCTBUHU C YTBEPIKJIEHHBIM YPOBHEM CEPBHCA).

YroObl mporuecc MHGYOPMAIMOHHOTO MEHEIKMeHTa Obll 3((EeKTUBHBIM, HEOOXOAUMO,
4yToOBl Ha 3Tame pa3paboTKH KOHKPETHOro Ipolecca Oyayliue MNoJab30BaTeldd (MX 4YacTo
Ha3bIBalOT KOHEYHBIMHU I10JIb30BaTENIIMU — end user) YeTKO M3JIOKWIH, YTO OHM XOTAT UMETh B
IUIaHe  MHQPOPMAIMOHHOTO O00OecleYeHHus CBOEM JAESITeNbHOCTH OT HMH(POPMAIMOHHBIX
MEHEIKEPOB.

B nneanbHoM citydae Oyyiiye nojb30BaTeNN JOJKHBI caMU (B TOM MJIM HHOM KayecTBE)
SABUTHCS pa3paboTUMKaMHU Mpoliecca THHOPMAIMOHHOTO MEHEIPKMEHTa — Ipolecca pa3paboTKu
UH(POPMALIMOHHON CUCTEMBI.

KoHeuHble moyib30BaTeNy Jy4llle IPYruX 3HAIOT, KAKWe PEIICHUs SIBISIFOTCS TJIABHBIMU U
Kakas uHpopmanus Hy)KHaA I UX npuHATHS. Kpome TOro, ecinu Te pyKOBOJIUTENH, KOTOPBIC
OyAyT MOJIb30BaThCS HHPOPMALIMEil, He TPUMYT OIPEACTICHHOTO y4acTus B IIpoliecce pa3padoTKH,
MOXXET OKa3aThCs, YTO CHCTeMa He OyAeT /aBaTh UM HeoOXxoaummou mH(popManuu uiud OynaeT
neperpyxarb ux OecrosiesHo nHpopmanuer. He ciaemxyer 3a0bBaTh U TO, UTO MPUBICYCHHUE K
MIPOEKTUPOBAHUIO JIIOCH, OTBETCTBEHHBIX 3a BHEAPEHHE, OOBIYHO YMEHBIIAET CONPOTUBIIEHUE
M3MEHEHHUSIM, KOTOpble 0053aTeIbHO UMEIOT MeCTO Ipu nepexojae Ha U T-rexHonoruu.

11



B pspe cnysaeB npu BHeapenunm WT-TexHonmoruit Moryt OBITH CTOJKHOBEHUS |
KOH(JIUKTBI, CyTh KOTOPBIX CBOAMUTCS K HEXKEJIAHUIO HEKOTOPBIX KATErOpUil TOMKHOCTHBIX JIUI]
NEepeXOoAUTh Ha HOBbIE METO/bI paboThl ¢ nHpopmanue. [Ipu 3TOM HexenaHue MepexoauTh Ha
HOBBIE METO/BI pabOThl 0OOCHOBBIBAETCSI HAKOIICHHBIM OIIBITOM, PUCKOM OIIMOOK, 32 KOTOPHIE
JIOJIKEH OTBEYATh HE KTO-TO KOHKPETHO, @ KOMIIBIOTEP UJIU KaKas-TO POrpaMMma.

C oaHOM CTOPOHBI, 3THUX JIFOAEH MOKHO IIOHATbH, HO C IPYrOW — 3TO IPOTUBOCTOSHUE HU
B KOEM Cllydyae HE JIOJKHO OBbITh ONpEAEISAIOIIMM IPU BBIOOPE AajdbHEHIIEro IMyTH pa3BUTHUS
npeanpusaTus ¢ ucnoss3oBanueM U T-rexHonoruit 1 ”HPOPMALIMOHHOTO MEHEIKMEHTA.

CymiecTBeHHBIM (haKTOPOM B3aMMO/ICHCTBHS TI0JIb30BaTeNiel ¢ HMH()OPMAITMOHHOM Cpeoi
SBIISIETCA TIpoliecc oOyueHHs! mojb3oBareneid. Ecim 3TOT mpolecc 3akiovaeTcsi B M3yYeHUU
MHOTOCTPAHUYHBIX PYKOBOJICTB I0JIb30BaTElSA, TO, IOHITHO, YTO HUKAKOW I10JI30BATEIb ITOTO
nenath He 3axoueT. [IoHATHO, 4yTo U pa3paboTunKa HEKOTOPOI0 aBTOMAaTU3HPOBAHHOIO IPOLIECCa,
IPEUIOKUBLIETO KOHEYHOMY  MOJb30BaTeNt0  M3yuuTh  100-cTpaHHyHOE  PYKOBOACTBO
HOJIb30BATENS, BPSIL JIM MOYXKHO CUUTATh XOPOIIUM pa3pabOTUNKOM.

VYMEHbIINTh CONPOTUBICHUE IE€PEMEHAaM MOXHO, €clIu OOydeHHe I0JIb30BaTels
IPOUCXOIUT B (hopMe MOICKAa3KH, PEKOMEHJAIMN U IpYTrHuX "MIrkux" croco6oB ooydenus. Takoe
o0yyeHHe JODKHO YMEHBLIUTh CTPax IMepell HEM3BECTHOCTHbIO, KOTOPBIH BHYIIAET CIIOXKHAS
uHpopmanmoHHast cuctema. OOydeHUE [OJKHO OBbITh MpPEABAPUTEIbHBIM, YTO IIO3BOJIUT
[I0JIb30BATENSIM TJIyOOKO Y3HATh BO3MOXHOCTHU CHUCTEMBl U IIOMOXKET UM u30exaTbh Tex
"oBymmeK", KOTOPBIE SBJISIOTCS CIEACTBUEM MMEIOIIUXCA OrpaHndeHuil. be3 Takoro oOyueHus
[I0JIb30BATEIM MOTYT OKa3aTbCsl BO BIJIACTU OOCIY)KMBAIOLIETO TEXHHUYECKOIO IMEpCOHala U
qyBCTBOBaTh ce0sl Tak, OyATO MH(pOpMAIMOHHAs CHUCTEeMa YIpaBiseT UMM, a He HaobopoT. B
pe3yJIbTaTe MOI'YT BO3HUKHYTH UyBCTBO JOCAJbl U HEXKEIAHUE M10Ib30BATHCSI CHCTEMOM.

B mnnane nosblmeHus >QQPEKTUBHOCTH HH(GOPMALMOHHOIO MEHEIPKMEHTa OCOOECHHO
BaXEH MH(OPMAIMOHHBIN MMOTEHLMA KOMaHAbl MeHe/kepoB. COBOKYIHas CIIOCOOHOCTh BCEX
YJCHOB KOMaHJbl HH(POPMALMOHHBIX MEHE/PKEPOB IMpeoOpa3oBbIBaTh IOCTYyMAroLlee Ha
IOPEINpUsITHE MHOXECTBO HMH(OpPMAIMK B IPOLIECCe NPHUHATHS YIPaBICHYECKUX pPEeLIeHUi
Ha3bIBACTCSI UHPOPMAIIMOHHBIM ITOTEHIIMAIOM KOMaH/Ibl MEHEIKEPOB.

4. UndopmaunoHHoe 00111eCTBO

B pa3Butuu yenoBedecTBa CyLIECTBYIOT YEThIpE 3Tarla, Ha3BaHHbIE MH(OPMallMOHHBIMU
PEBOJIIOLIUAMHU, KOTOPBIE BHECIM U3MEHEHUSI B €0 Pa3BUTHE.

IlepBbiii 3Tam — cBA3aH ¢ H300peTeHHMeM NUCbMEHHOCTH. OTO 00YyCIOBUIO
Ka4eCTBEHHBI TMT'aHTCKUI M KOJIMYECTBEHHBIH CKaueK B Pa3BUTUU OOIIECTBAa. 3HAHUS CTaJIO
BO3MO>KHO HAaKaIllJIMBaTh U MEPEAABATH MOCIEAYIOUIMM ITOKOJIEHUAM, T.€. TOSABUINCH CPENCTBA U
METOJIbl HAKOIUIEHHs MH(pOpMaluu. B HEKOTOPHIX HMCTOYHUKAX CUUTAETCS, YTO COAEpKaHHUE
nepBod  MH(MOPMAIMOHHON PEBOJIOLUU COCTABIIET pACHpPOCTPAaHEHHWE U BHEApPEHHE B
JeSITEIbBHOCTh M CO3HAHUE YEJIOBEKA SA3bIKA.

Bropoii 3Tan — u300peTeHue KHUTONe4YaTaHus. JTO JJaJI0 B PYKU YEJIIOBEYECTBY HOBBIN
croco0 XpaHeHus: HHQOpMaIMH, a TaK ke cAeano 0ojee JOCTYIHBIM KYJIbTypHbIE IEHHOCTH.

Tpernii 3Tan— n3odperenne 1ekTpudecrna. [lossunucs Tenerpad, renedon u paauo,
MO3BOJISIOIINE OBICTPO TepeiaBaTh U HaKaIUIMBaTh HHPOPMALIMIO B J1I000M obwveme. [losBrinch
cpeacTBa MHPOPMALMOHHBIX KOMMYHUKALIUH.

YerepThlil 3TAN — H300peTEHHE MUKPOIIPOLECCOPHOM TEXHOJIOTHH H NEPCOHATBHBIX
KOMIIBIOTEPOB. TOJYKOM K 3TOM PEBOIIOLMU MOCTYKWIO co3aanue B cepeaune 1940-x romos
OBM. OTta nocienHss peBOIIONMSA Jajia TOTYOK YEIOBEYECKOW UBUIIU3AIMU JUISl IEPEXOJIBI OT
UHAYCTPUAJIBLHOTO K HH(POPMAIMOHHOMY OOIIECTBY- OOIIECTBY, B KOTOPOM OOJILIIMHCTBO
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paboTaIIMX 3aHATO MTPOU3BOJCTBOM, XpaHCHHEM, TIEPEPaAOOTKON U peanu3anveid nHPOpMaIIHH,
ocobeHHO BhIcIeH ee popmoil — 3HaHueM. HauaaoMm 3TOro nociyXujiao BHEAPEHHUE B pa3IMyHbIe
cdephl IesITeIbHOCTH YEeJIOBEKa COBPEMEHHBIX CPEACTB 00pabOTKU M mepenadn HHPpOopMaun —
ATOT MPOLECC HA3bIBAETCS HH(OpMaTH3AIHEH.

HNudopmanuonHoe o006mecTBO — 5TO Takas CTagus pa3BUTHS oOIIecTBa, KOrua
UCMOJIb30BaHUE  HMH(POPMALlMOHHO-KOMMYHUKAIMOHHBIX  TexHonoruid (MKT)  oxa3eiBaer
CYLIECTBEHHOE BJIMSHUE Ha OCHOBHBIE COLIMATIbHBIE HHCTUTYThI U CEPhI KU3HU:

— OSKOHOMHKa M JiesioBast cepa,

— TOCYyJapCTBEHHOE YIIPABJICHHE,

- o0Opa3oBanue,

- couuaiabHOe 00CTYKMBAaHUE M MEIUIMHA,

- KYyJbTypa U UCKYCCTBO.

CpenctBa KOMMYHUKAluM - TenedoOHHUs, paauo, TeleBUICHHE, ceTh HTepHer,
TPaJULIMOHHBIE U IEKTPOHHBIE CPEJICTBA MAcCOBOW MH(OPMAIMK — TEXHOJIOIMYecKas OCHOBA
“H(pOpPMAIMOHHOTO O0IIECTRA.

ITocMoTpuM, KakuM o00pa3oM HMH(OPMAIMOHHOE OOMIECTBO MOXKET HpOSBIATHCA B
pasInYHbIX cdepax Hallel KU3HU.

DKoHOMHUYECKas: HMH(pOpMAIMs HCHOJB3YeTCsl B KadyecTBE pecypca, YCIyr, TOoBapa,
MCTOYHHUKA JOOABICHHON CTOMMOCTH M 3aHSATOCTH, IOJTYYaeT pa3BUTHE FIEKTPOHHBIN Om3Hec. He
HY>KHO KOMaH/JMpOBAaTh MPEACTABUTENS K JAEIOBOMY IapTHEPY U3 APYroro peruoHa, JTOKyMEHTHI
3aBEPSIOTCS JIEKTPOHHON mM(poBOil moanuceio. He Hy)KHO TpaTuTh BpeMs Ha BHIOOp TOBapa,
JIOCTaTOYHO IPOCMOTPETh KaTaJIor 3JIEKTPOHHOro Mara3uHa. He HyXKHO mocemaTh HaJOTrOBYIO
MHCIIEKIINIO, YTOOBI CIaTh HAJOIOBYIO OTYETHOCTh. He Hy)KHO TpaTuTh BpeMs Ha J10poOry, YTOObI
BBINOJIHUTH CBOIO paboTYy (111 HEKOTOPBIX BUJIOB PO ECCHOHATIBLHOM JiesiTebHOCTH). He HykHO
exaTb B Kaccy, 4ToObl KyNUTh OWJIET Ha IOe3],, €ro JOCTaTOYHO 3aKa3aThb U OIUIaTUTh
JUCTAaHIIMOHHO.

[Tonutnyeckas: ceoboaa HHPOpMaLMK, BEAyIas K pa3BUTHIO 3JIEKTPOHHOM 1IEMOKpaTHH,
AJIEKTPOHHOI'O TOCYAApPCTBA, AJIEKTPOHHOIO MpaBUTENbCTBA. UTOOBI BBIPA3UTh CBOE MHEHHUE IO
TOMY WJIM MHOMY BOIIPOCY WJIH C(HOPMHPOBATH TPYIIY €IUHOMBIIUIEHHUKOB ISl BOIUIOILIEHUS
KaKoW-1100 MHUIIMATUBBI, IOCTATOYHO 32T HA COOTBETCTBYIOLIUH caiiT B cetu MHTepHeT. [{ns
HOJIy4EeHHUsl TOCYITapCTBEHHON YCIyTH JOCTaTOYHO AMCTAaHIIMOHHO 3allOJHUTH (OpMY 3arpoca, a
yepe3 ONpe/iesIeHHOE BpeMs MOIy4YUTh HEOOXO MBI JOKYMEHT B CBOM MOYTOBBIN SIIHK.

DNEKTPOHHOE TOCYIapCTBO — 3TO CIOCOO MOBBIMIEHUS d(PPEKTUBHOCTU AEATEIHLHOCTH
rocyJapcTBa, OCHOBAHHBIM Ha HCHOJb30BAHMM HWH(POPMALMOHHBIX cHucTeM. Ilpu »sTOM
nojxpazymeBaercd, 4ro ¢ wucnonb3zoBanueM WKT  ¢dyHKUIMOHMpPYIOT —HCHOTHUTETbHAS
(37IEKTpOHHOE MPABUTENBCTBO), M 3aKOHOJAATENbHAas BJIACTU (DJIEKTPOHHBIM IapJIAMEHT,
AIIEKTPOHHASI IEMOKPATHS), a TAKXKE CyJ€OHbIE OpPTraHbl (JIEKTPOHHOE IPABOCYIUE).

Mo’HO cKa3aTb, YTO B HACTOSALINI MOMEHT MJET MPOLECC CTAHOBJICHUS AJIEKTPOHHOIO
rocy/apcTBa, O YEM CBMJIETENILCTBYET MOsABICHUE EnUHOro mnoprana 3J€KTPOHHOM JEMOKPATHH
Poccutiickoit deneparuu (http://e-democratia.ru/). Cucrema «DIEeKTPOHHON JEMOKPATHUW» JAcT
BO3MOXKHOCTh Y4aCTBOBATh B MPHUHSATHH YIPABICHYECKUX PELICHUH, MyOIMUHBIX 00CYKICHUAX
o(pUIIMANBHBIX TOKYMEHTOB U KOHTPOJIE AEATEIbHOCTH OPTaHOB BIIACTH.

ConumanbHas: MHQOpMAIMs BBICTYNAeT B KAa4e€CTBE BAKHOI'O CTUMYJIATOPAa M3MEHEHUS
KayecTBa >KU3HHU. UTOOBI MOJYyYUTh KOHCYNIBTALUIO CTIELUATNCTA, TAIUEHTY HE HY)KHO €XaTb B
MEAMIMHCKUI IIEHTp, a JOCTaTOYHO OyAeT OCTaBUTh CBOM JOKYMEHThl Ha MOpTajle U B
Ha3HAYeHHOE BPeMsI BBIMTH Ha CBS3b C MPO(UIBLHBIM BpadoM (TesieMeauinHa). YToObl MOTy4dHuTh
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MOMOIIb B YPE3BBIYAWNHON CHUTyallUH, JIOCTATOYHO BOCIIOJIb30BAThCA €IWHBIM HOMEPOM
OKCTPEHHBIX cIayx0 (Hampumep, cucrema «3abota»). UToOBl coOpaTh yueHHKa B MIKOIY,
JIOCTAaTOYHO CKayaTh KOMIUIEKT Y4E€OHHKOB C PErMOHAJIBHOrO 0O0pa3oBaTEIbHOrO MOpTaja U
COXPaHUTh UX B JIEKTPOHHON KHHTE.

KynbrypHast: npu3HaHWe KyJIbTypHOHM II€HHOCTH HWHGopMauuu (Hampumep, MTPOEKT
IOHECKO «IludpoBoe Hacimemaue»). UroObl momoOpaTh JHTEpaTypy IO HHTEpPECYIOIIeH
TEeMaTHKe, OCTATOYHO BOCIOJIb30BATHCS IEKTPOHHBIM KaTaJlOroM JH000H OMOIMOTEKH Ha BCel
TEppUTOpUU CTpaHbl. YTOOBI NOCETUTh 3apyOEKHBIN My3ei, JOCTaTOYHO TMOOBIBaTH Ha
COOTBETCTBYIOIIEM caiiTe. YTOObI MOTYyYUTh OOpa30BaHKE B JIFOOOM YHUBEPCUTETE MHUPA, HY>KHO
00paTUTHCS K €ro pecypcam JAUCTAHITMOHHOTO OOyUEHHUS.

MOXHO cKa3aTb, YTO HHPOPMALMOHHOE OOIECTBO B HAMOOJBINEH CTETIEHU MPOSBISIETCS
B CTpaHax, KOTOPHIC XapaKTEPU3YIOTCS KaK «pPa3BUTOE MOCTHHIYCTPHUAIbHOE OOIIECTBOY,
(Amonwus, CIIA, 3anannas Espona).

[IpuBeneM HekoTOpBIE naThl, cTpaTeruu W nporpammel. B mapte 2000 EBpomneiickum
Coro3om mpunsta 10-nmetHsas pabodas cTpareruss 5SKOHOMHYECKOrO, COLHMAIbHOTO U
9KOJIOTHYECKOro OOHOBIEHUS, MoiyuyuBlias HasBanue "EBpomelickas cdepa uccregoBaHuii”
(ERA - "European Research Area"). Llesbto 310ii ctpateruu siBisiercs nepexoa EC k HayKoeMKoii
HKOHOMHKE, KOTOpas JOJDKHA CTaTh HauboJiee TMHAMUYHON ¥ KOHKYPEHTOCTIOCOOHO! B MHPE.

OmHUM W3 TPOEKTOB, CTHMYJIUPYIOINIMX WHTCHCHBHOE JKOHOMUYECKOE DPa3BUTHE H
ykpermienue no3unuii EC Ha Mex1yHapoAHOM PbIHKE, CTall KPYIHEHIINHI MOIUTUYECKUN IPOEKT
"Onektponnas EBpoma" (eEurope), B paMKax KOTOPOTO MOKET OCYIIECTBISTHCS MHOXKECTBO
mporpaMM Kak BHyTpH cTpal — uieHoB EC, Tak u Ha ypoBHe EBponeiickoit Komuccumu.

B 2000 roay mumaepsl «bonpmoi BoceMepku» mnpuHsiin OKMHABCKYHO XapTHUIO
r106ansHOro MH(pOpPMAIMOHHOTO O0O0IecTBa. XapTUsl YyKa3blBaeT Ha BaXKHOCTb Pa3BUTHUS
MH(OPMAILIMOHHOTO 00IIIECTBA JJIs MOBBIIIEHHUS 01ar0COCTOSHUS TPaKIaH U PA3BUTHS SKOHOMHUKHU
B 1[eloM. B Hell oOBsiCHSETCs, KaK HOBBIE TEXHOJIOTMH U WX PACHpPOCTpaHEHHUE SBJISIOTCS Ha
CETONHSIIHUN JICHb KIIFOYEBBIM JIBIDKYIIMNM JJIEMEHTOM COIMATbHO-DPKOHOMUYECKOTO PAa3BUTHS
CTpaH. XapTusi TakKkKe YKa3blBaeT Ha HEOOXOAMMOCTb BHEAPEHHS HAIMOHATBHBIX U
WHTEPHAIMOHAJIBHBIX CTPATETHH peaTi3alii MOCTaBICHHBIX 3a/1a4.

PazButnem wuzneil MHQPOPMAMOHHOIO OOIIECTBA MOXHO CUUTaTh IOAJIEP>KAaHHYIO
FOHECKO koHuenuuio «o0IiecTBa 3HaHUS», B KOTOPOH JefaeTcsl aklleHT Ha T'yMaHUCTHYECKHe
MPUHIIUITBI. DKOHOMHYECKHE U COIUMANbHbIE (DYHKIIUU KamuTaia MepexoisaT K HHPOopMaIiu, U
ApOM COLIMANBbHOM OpraHu3aliyl CTAaHOBUTCS YHHUBEPCUTET KaK LIEHTP HPOU3BOJICTBA,
nepepadoTKU W HakorjeHus 3HaHus. Ocobo MOAUEepKHBAETCS TO, YTO B «OOIIECTBE 3HAHUS»
NPUOPUTETaMHU JIOJKHBI SIBIISITBCSL KauecTBO OOpa3oBaHMs, CBOOOJA BBIPAKCHHUS MHEHHIA,
YHHUBEPCAJBHBIN JOCTYN K HWH(pOpPMAIMK JUIS BCEX, YBaKEHHE KYJIBTYPHOTO U SI3BIKOBOTO
pazHooOpa3usi.

Pa3Butre nHdopmanroHHOro 061IecTBa HEM30EKHO MPUBOJUT K TOMY, YTO MHOKECTBO
CHELHAINCTOB padoTaloT B c(hepe MPOU3BOJICTBA U paclpocTpaHeHus nHpopmanuu. IT1o Tpedyer
HE TOJIBKO HOBBIX HABBIKOB M HOBBIX 3HAHMIA, HO U HOBOT'O MBIIIICHUS, )KETaHHUSI U BO3MOKHOCTH
YUUTHCS HA MPOTSHKEHUU BCEH JKU3HMU.

[Ipobnembl,  NpPensATCTBYIOIIME  MOBBIIIEHUIO  3((EKTUBHOCTH  HCHOJIB30BAHUSA
WH(POPMAIIMOHHBIX TEXHOJIOTHH B MENSIX IOBBIIICHUS KauyecTBa JKW3HU TpaXkaaH, HOCAT
KOMIUIEKCHBIH ~ xapakTtep. Mx  ycrpaHeHwe  TpeOyeT  3HAUUTENbHBIX  PECYpCOB,
CKOOPAMHUPOBAHHOTO  NPOBEJAECHHUS  OPraHU3allMOHHBIX  W3MEHEHHH U obecreyeHus
COTJIACOBAHHOCTH JECMCTBUI OPraHOB I'OCY/AAPCTBEHHOM BIIACTH.
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B pesynbraTe BhImomHEHUs (enepanibHON LEIEBON MporpaMMbl «IeKTpoHHas Poccus
(2002-2010 rompr)», ObLT CO3aH ONpEACICHHBIH 3aJIe] B 001aCTH BHEIPEHUS HH(POPMAIIHOHHBIX
TEXHOJIOTUH B JICATEIBHOCTh OPTaHOB TOCYJAPCTBEHHOM BIIACTH M OPTaHU3aLUHU TPEAOCTABICHHS
rOCyJapCTBEHHBIX YCIYT.

[Tockonbky pa3BuTHE HHPOPMAIIMOHHOTO OOIIECTBA ABJISCTCS MIATPOPMOM TSl PEIICHUS
3aja4 0oJiee BBICOKOTO YPOBHSI - MOJCPHHM3AIIMA SKOHOMUKHA M OOIIECTBEHHBIX OTHOIICHHIA,
o0ecrieyeHHnsT KOHCTUTYIIMOHHBIX MIPaB TPAKAAH M BBICBOOOXKICHHS PECYPCOB JIJISl TMYHOCTHOTO
pa3BUTHS, npuHsaTel  Ctparterust pa3BUTHA HMH(DOPMAIMOHHOTO  OOIIecTBa U
rocyaapcTBeHHas nmporpamma «MubopMmaironHoe 001ecTBoy (puc. 2).
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Pucynoxk 2. I'ocynapcrBenHast nporpamma «MH}opmanmonHoe o01ecTBo»

5. HlndpoBu3anust 1 ABTOMATH3ALMS B 3JIEKTPOIHEPreTHKeE

Uro Takoe uudpoBU3aLus B 3JIEKTPOIHEPTrETHKE

[udpoBu3zaiys B IEKTPOIHEPTETUKE — ITO MPOLIECC TPUMEHEHUS IIUPPOBBIX TEXHOIOTUH
U cucteM i yaydyimieHus — 3(Q(EKTUBHOCTH, HAJEKHOCTM W YIPaBISIEMOCTH
3JIEKTPOIHEPrETUYECKUX CUCTEM.

OcHoBHast uaes UUQPPOBU3ALMU B DBJICKTPOIHEPreTHKE 3aKIOYAeTCd B 3aMEHe
TPaJUIIMOHHBIX aHAJOTOBBIX CHCTEM U MPOLIECCOB Ha LU(PPOBbIE aHATIOTH, KOTOPBIE TO3BOJISIOT
coOuparb, 00pabaThiBaTh M aHAJIM3UPOBATh OOJbIINE OOBEMBI JaHHBIX JJI MPUHATHS OoJee
TOYHBIX U YPPEKTUBHBIX PEIICHUH.

Hudposuzanus BkIOYaeT B ceOsl MCMONb30BAaHHE TAKUX TEXHOJOTHM, Kak CEHCOpHI,
untepHet Bemei (IoT), uckyccrennsiit uaTeuiekT (M), o6naynple BHIYUCICHUS H aHAIUTUKY
JaHHBIX. OTH  TEXHOJOTUM  TMO3BOJSIIOT  coOMparh  HMH(OpPMALKMIO O  COCTOSIHUHU
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AJNIEKTPOIHEPTETUICCKUX CUCTEM B PEKUME PEabHOIO BPEMEHH, a TaKXKe MpPEJCKa3bIBaTh H
IpeoTBpaLIaTh BO3MOXKHBIE COOU U aBapPHH.

[{udpoBuzarys B 2JICKTPOIHEPTETHKE TAK)KE BKIIIOYAET B €01 aBTOMATU3ALIUIO ITPOIIECCOB
yIpaBJIEHUS! U KOHTPOJIA, YTO TO3BOJIIET ONEpaTopaM SHEProCUCTEMbl MPUHUMATh PEUICHUS
onIicTpee u 3P heKTUBHEE.

[udpoBuzamust B 3JIEKTPOIHEPIETUKE HUMEET MHOXKECTBO INPEHMYIIECTB, TAKUX Kak
MOBBIIIEHUE SHEProdPPEKTUBHOCTH, CHIDKEHHE 3aTpaT Ha AKCIUTyaTaluio U O0O0CIy)XKHBaHWUE,
yIy4IIeHUE HAJSKHOCTH M 0€30ITaCHOCTH JIEKTPOIHEPIETUUECKIX CUCTEM, a TAKXKE YIIydlIeHHE
Ka4yecTBa 00CITY)KUBAHHUS U1 KOHEUHBIX ITOTPEOUTENEH.

[TpenmymiecTBa HUPPOBU3AIMH B DIICKTPOIHEPTETHKE

[MudpoBuzanusi B 3IEKTPOIHEPreTHKE HMEET MHOXKECTBO IPEUMYIIECTB, KOTOPbHIE
3HAYUTEIBHO YITY4IIAIOT paboTy U 3PPEeKTUBHOCTD SHEPTOCUCTEMBL. PaccMOTpUM HEKOTOpHIE U3
HUX:

[ToBeimeHue 3HeProdPHEeKTUBHOCTH

[udpouzamust  mo3Boisier  Oojiee  TOYHO  KOHTPOJIUPOBATh M YIPABIAThH
sHepronorpediienneM. C MOMOIIbI0 COBPEMEHHBIX CUCTEM MOHUTOPHHTA U YIPABJICHUS MOXKHO
ONTUMU3UPOBATh  PACHpPECICHHE JHEPTUH, MUHUMH3HPOBATh TOTEPU H  IPPEKTHBHO
UCTIOJIB30BaTh PECYPCHI.

CHWKEHHE 3aTpar Ha SKCIUTyaTaluo U 00CITyKHBAaHHUE

ABToMaTH3aIys ¥ MUQPPOBHU3AIMS MIPOLECCOB MO3BOJISIOT COKPATHUTh HEOOXOJMMOCTh B
py4yHOIi paboTe U YMEHBIIUTH KOJIHMYECTBO MEPCOHANA. DTO CHIIKAET 3aTpaThl HAa 00CTyKUBAaHUE
¥ SKCILUTYaTalUIO AJIEKTPOIHEPTETUIECKUX CUCTEM.

VYiydiieHue HaJle:xKHOCTH U 0€30MacHOCTH

[udpoBuzamys MO3BOJISIET ONEPATUBHO OOHAPY)KMBATh U TPEAOTBPAIIATH BO3MOXKHBIC
coou u aBapuu. CucTeMbl MOHUTOPUHTA U AUATHOCTUKH MO3BOJIAIOT OIepaTOpaM SHEProCUCTEMBI
OBICTPO pearupoBaTh Ha MPOOJIEMBI U MPUHUMATH MEPHI N0 UX YCTPAHEHHWIO. DTO TOBBIIIAET
HAJIGKHOCTh PA0OTHI JICKTPOIHEPIETHUECKUX CHCTEM U 00eCreunBacT 0E30MaCHOCTh KaK st
NepcoHalla, TaK v JUIsl IOTpeOuTENIEeH.

VYiydiieHue kauecTBa 00CIyKUBaHUS

[udpoBu3zarys MO3BONISET ONEPATOPaM SHEPTOCUCTEMBI 00JIee TOYHO KOHTPOJIHPOBATH U
YIPaBJIATh KAUE€CTBOM 3JIEKTPOIHEPTHH, UTO B CBOIO OUEpE/Ib YIydlIaeT KaueCTBO 00CTyKUBAHUS
JUIT KOHEUHBIX moTpeduteneil. CucTeMbl aBTOMAaTHUECKOTO PETYIHPOBAHHUS W KOMIICHCAIHU
MO3BOJISIOT MOAJEPKUBATh CTAOMIIbHOE HANpPsDKEHWE W YacTOTY, a TaKKe YCTPaHATh MOMEXU U
NepeHaIPsKCHNUS.

OTO IUILIB HEKOTOPBIE U3 MPEUMYILECTB HU(PPOBU3ALMH B dJIEKTpO3HepreTrke. BHenpenue
COBPEMEHHBIX TEXHOJIOTUI M CHCTEM ITO3BOJISET CIeNIaTh YHEPrOCUCTEMBI Ooee 3 peKTHBHBIMH,
Ha/IeKHBIMH U 0€30MaCHBIMH, YTO B KOHEYHOM UTOTE MPUBOAMT K YIIYUIICHUIO KaUeCTBa KU3HHU U
HKOHOMHYECKOMY Pa3BUTHIO.

OCHOBHbBIE TEXHOJIOTMH U(PPOBU3ALMH B HJIEKTPOIHEPTETHKE

[udpoBuzaysi B 3IEKTPOIHEPTETUKE BKIIOYACT B €€OS HCIIOJIB30BAaHUE PA3ITUIHBIX
TEXHOJIOTUI U cucTeM Ui cOopa, nepenadn, oOpabOTKM M aHaIM3a JaHHBIX. BOT HeKoTOpbIe U3
OCHOBHBIX TEXHOJIOTH, KOTOPbIE TPUMEHSIOTCS B 9TON 00JIaCTH:

CuctemMsl cOopa JaHHBIX

Cuctembl cOopa JaHHBIX HCIOJB3YIOTCS UISI CUUTHIBAHHUS WHPOPMAIUH O COCTOSHHUH
AIIEKTPOIHEPTETUUECKOM CETH. ITO MOTYT OBITh JaTYMKH, U3MEPUTEIbHBIE YCTPOHUCTBA, CYSTUMKHU
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U JIpyrHe yCTPONCTBA, KOTOPbIE COOUPAIOT JaHHBIE O HANPSKEHUH, TOKE, MOIIIHOCTH, YaCTOTE U
JIPYTUX MapaMmeTpax 3JIEKTPOIHEPTUH.

Cetu nepenauu JaHHBIX

Ceru mepeiaun JaHHBIX UCTIONB3YIOTCS JUIS epeaadu COOPAaHHBIX JAHHBIX OT PA3IMYHBIX
YCTPOMCTB B ILIEHTPAJIbHYIO CHCTEMY VIpaBIEHUS. OTO MOTYT OBITh TNPOBOJHBIC WU
OecIpoBOIHBIC CETH, KOTOPBIE 00ECTIEYNBAIOT HAACKHYIO U 0€30MacHyI0 Nepeaady JaHHbIX.

OO6nayHble BRIYUCICHUS

OO6nauHble BRIYUCICHHS MTO3BOJISIIOT XPAHUTh M 00padaThiBaTh O0JbIINE 00BEMBI TaHHBIX
B YJJEHHBIX cepBepax. JTO MO3BOJISET 3(PPEKTUBHO HCHOIB30BATh PECYpChl U OOecreuynBaeT
JOCTYTI K IaHHBIM 3 JIFOOOT0 MecTa U B JI000€ Bpemsl.

Nutepuer Bemeit (IoT)

Wutepner Bemreii (IoT) mpencrasnser coboii ceTh GU3NIECKUX YCTPOMCTB, KOTOPHIE MOTYT
B3aMMOJICCTBOBATh 1 OOMEHUBATHCS JAaHHBIMU MEXKTy co00i. B anekTposnepreruke, oT moxer
UCIIOJIB30BAaThCS JUIsl MOHUTOPUHTA W YIPABICHUS PA3IMYHBIMU YCTPOWCTBAMHU, TAaKUMH Kak
CUETYMKHU, T€HEePaTOPbl, TpaHCHOPMATOPHI U APYyTHE.

AHaIuTHKa JAaHHBIX

AHanuTHKa JaHHBIX MO3BOJIIET 00pabaThiBaTh M aHAIM3UPOBATH OONBIINE OOBEMBI
JAHHBIX JUTSl BBIABJICHUS MATTEPHOB, TPEHIOB U aHOMAIMK. DTO MOMOTaeT B MPUHATUH OoJiee
3(h(PEeKTUBHBIX pEIICHHI U ONTUMHU3ALMNH PAOOTHI AIEKTPOIHEPTETUYECKOM CUCTEMBI.

DTO JHIIb HEKOTOPHIE U3 OCHOBHBIX TEXHOJIOTHM HMUGPOBU3ALNUU B DJICKTPOIHEPTETHKE.
KoMmOuHamumst 3Tux TeXHOJIOTUI MO3BOJISET CO3/1aBaTh MHTEIUIEKTyalIbHbIE CUCTEMBI YIIPaBICHUS,
KOTOpBIC TOBBIMIAIOT 3()(PEKTUBHOCTD, HAIEKHOCTh M 0E30MaCHOCTh 3JIEKTPOIHEPTETUICCKUX
ceTen.

Urto Takoe aBTOMAaTH3AIUs B AJIEKTPOIHEPTETUKE

ABTOMATH3aIUsl B JJEKTPOIHEPreTHKE — O3TO TMPOLECC MNPUMEHEHUS Ppa3IUYHbIX
TEXHOJIOTHM W CHCTEeM Uil aBTOMAaTUYECKOTO VYIPABJICHUS W  KOHTPOJS  paboTh
ANEKTPOIHEpreTuuecKux cucteM. OHa BKIIIOYAET B ce0s CIOIB30BaHNE KOMITBIOTEPHBIX CUCTEM,
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IPOrPaMMHOIr0 00€CIIeYeHHs], JaTYNKOB U IPYTUX YCTPOHCTB AJIs1 aBTOMATUYECKOI O BBITIOJTHEHUS
3a/1a4, KOTOPbIE paHee BBIOJIHSINCH BPYUHYIO.

[IpenmyniecTBa aBTOMaTU3aLMU B JIEKTPOIHEPreTUKE

ABTOMAaTH3a1Us B QJIEKTPOIHEPIETUKE UMEET P/l IPEUMYILECTB!

IToBbiienue 3¢ ¢GeKTUBHOCTH: ABTOMATH3alUs I103BOJIAET ONTHUMHU3UPOBaTH padoTy
AJIEKTPOIHEPIETUYECKUX CUCTEM, YIIy4dIllasi IPOU3BOAUTEIBLHOCTD U CHIKAsl 3aTPAThI HA SHEPTUIO.

VilydiieHne HaJeKHOCTU: ABTOMaTHYECKOE YIIPABIECHHE U KOHTPOJIb MTO3BOJISIOT OBICTPO
0OHapy>KUBaTh M MCIIPABISATH BO3MOXKHBIE COOM U MPOOJIEMBI B pab0TE CUCTEMBI, YTO MOBHIIIACT
Ha/IeXKHOCTh U MUHUMU3UPYET BPeMsI IIPOCTOSI.

VBennyenne 0€30macHOCTH: ABTOMATH3AIUS MO3BOJSET YIPABIATh U KOHTPOJIUPOBATH
paboTy »SIIEKTPO’HEPreTHUECKUX CHCTEeM 0€3 y4yacThs UeJIOBeKa, 4YTO CHIDKAeT pPUCK
BO3HHUKHOBEHUS aBapHUil 1 HECUACTHBIX CIIy4aeB.

ViydiieHue ynpaBieHus: ABTOMATU3alUs IMPEJOCTaBIIET OIepaTopaM M HHXKEHepam
Oonbie nHGOPMAIIMM U MHCTPYMEHTOB JUIS MIPUHATHUS PEIICHHUH, YTO YIIydllaeT yIpaBiIcHHE U
IUTAHUPOBaHHUE PAOOTHI CUCTEMBI.

OCHOBHBIE TEXHOJIOTUH aBTOMATU3ALUU B AIEKTPO3HEPI€THUKE

ABTOMaTH3aIMs B 3JEKTPOIHEPreTUKE BKIIIOYAeT B ceOs HCIOJIb30BAHUE DPA3IUYHBIX
TEXHOJIOT U

Cuctembl ynpapieHHMs M KOHTpOJIA: DTO MporpaMMHOE oOecledeHHe W amnmapaTHbIe
CPEICTBA, KOTOpPHIE IIO3BOJISIOT AaBTOMAaTHYECKU YIPABIATH M KOHTPOJUPOBATH pPaldOTy
3JIEKTPOIHEPIETUUECKUX CUCTEM.

JlaTauky ¥ W3MepUTeNbHbIE ycTpoiicTBa: OHU HUCHONB3YIOTCS A cOOpa JTaHHBIX O
COCTOSIHUU U [TapaMeTpax CUCTEMbI, TAKUX KaK HalpsKeHUE, TOK, MOIHOCTb U JpYyTHeE.

AKTyaTOpBl: DTO YCTPONCTBA, KOTOPBIE BBINOIHSIIOT KOMaH/bl, TOJIyY€HHBIE OT CUCTEMBI
yIpaBJIEHUs,, HAIpUMEpP, OTKPBIBAIOT WJIM 3aKPBIBAIOT BBIKIIOYATENH, PErYJIHUPYIOT CKOPOCTh
BpallleHUsl TEHEPaTOPOB U T.1.

Cetu cBsa3u: OHM 00ecrieunBaroT nepeiady JaHHbIX MEKAY Pa3InYHbIMKU YCTPOHCTBAMU U
CHCTEMaMH, 4TO MO3BOJISICT UM B3aUMOJICHCTBOBATh U OOMEHHMBATHCS HH(POPMAITHEH.

OTO NUIIb HEKOTOPbIE U3 OCHOBHBIX TEXHOJIOIWH aBTOMATU3ALUHU B JIEKTPOIHEPTETHKE.
KoMmOuHanust 3Tux TeXHOJIOTUH MO3BOJISET CO3/1aBaTh NHTEIUIEKTyalIbHbIE CUCTEMBI YIIPABIIECHUS,
KOTOpPbIE MOBBIMIAIT 3()()EKTUBHOCTh, HAAEKHOCTh U 0€30MACHOCTH 3JIEKTPOIHEPIreTHUECKUX
ceTen.

[Ipenmy1iecTBa aBTOMaTU3aLUKU B JIEKTPOIHEPIETHUKE

ABTOMAaTH3aIUs B 3JIEKTPOIHEPTEeTUKE MIPEIOCTABIISAET PsiJl 3HAYUTENbHBIX TPEUMYIIIECTB,
KOTOpPbIE CITOCOOCTBYIOT IMOBBIMIEHUIO (PPEKTUBHOCTH, HAJEKHOCTU M O€30MaCHOCTH pabOThI
AIIEKTPOIHEpPreTnYecKux cucteM. Hinke nepedrciieHbl OCHOBHBIE IPEUMYILIECTBA ABTOMAaTU3aLUN
B DJIEKTPO3HEPI€TUKE:

[ToBeiieHne 3¢hpexTuBHOCTH

ABTOMaTH3aIMsl MO3BOJIIET ONTHUMM3HPOBATh PabOTy 3JIEKTPOIHEPreTUYECKHX CHUCTEM,
yIOpaBIATh MpolieccaMu U pecypcamu Oosee 3PpQPeKTHBHO. ABTOMATUYECKUE CHUCTEMBI MOTYT
KOHTPOJIMPOBAaTb W PETYJIHUPOBAaTh HArpys3Ky, ONTHMH3MPOBATh paclpeiciIEHUE DSHEPruuy,
YIOPaBIATh SHEProcOEperarlMMi peKUMaMud U T.J. DTO TO3BOJIIET CHU3UTH IMOTpeOieHue
SHEPIUH, yAYUIIUTh SHEPreTHUECKYI0 3(h(PEKTUBHOCTD U COKPATUTH 3aTPaThl HA AJIEKTPOIHEPTUIO.

VYydienne HaJexKHOCTH

ABTOMaTH3aIUs M03BOJISIET OOHAPYKUBATh U MPEJOTBPALIaTh BO3MOXHBIE COOU M aBapuu
B DJIEKTPOIHEPTEeTUYECKUX CUCTEMaX. ABTOMAaTHYECKHE CUCTEMbl MOHUTOPUHIA M TUATHOCTHKHU
MO3BOJISIIOT ONEPATUBHO BBISBIIATH HEUCIPABHOCTH U MPOOJIEMBI, a TAaKXkKe MPEeANPUHUMATh MEPhI
0 HX YCTPAaHEHHIO. DTO TOBBIIIAET HAJEKHOCTh pPabOThl CHUCTEMBl U CHHUXKAET PHCK
BO3HHUKHOBEHUS aBapUIHBIX CUTYaLUH.

VYayummenue 6€30macHOCTH

ABTOMAaTH3a1Us T03BOJISIET CHU3UTh PUCK BO3HUKHOBEHMSI ONACHBIX CUTYallUi U aBapHil.
ABTOMaTHYECKHE CHCTEMbI KOHTPOJIS U 3alUThl MOTYT OBICTPO pearupoBaTh Ha BO3MOXHbBIE
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yrpo3bl ¥ IPUHUMATh MEpHI M0 UX MpenoTBpalieHuto. Hampumep, crucTeMbl aBTOMaTHYeCKOTO
OTKIIFOYCHUST MOTYT OBICTPO OTKJIIOYUTH OIACHBIC YYaCTKH CETH NpU OOHAPYKCHUU
HEHCIIPABHOCTEW WIIH MIEPErpy30K. ITO CIIOcOOCTBYET oOecrieueHHI0 0€30MacHOCTH TIEpCOHaNa U
IPEJIOTBPALICHUIO BO3MOYKHBIX TIOBPEKICHUH 000y I0BaAHHUSI.

VYirydieHue ynpaBieHHUs 1 KOHTPOJIS

ABTOMATH3alMsl  TO3BOJSICT  YJNYYIIUTh  YOPaBJICHWE W KOHTPOJIb 34
AJNEKTPOIHEPTETUICCKUMHU CUCTEMaMHU. ABTOMAaTHYECKUE CUCTEMbl MOHUTOPHHTA U YIIPABJICHUS
TI03BOJISIIOT ONIEPATHBHO MOJy4aTh HHPOPMAIIMIO O COCTOSIHUU CHCTEMBI, KOHTPOJIUPOBATh paboTy
00OpyIOBaHUs, aHAIM3UPOBATH JIaHHBIE M NPUHUMATh PEIICHHS HAa OCHOBE IOJIYYCHHOU
uH(popMaiuu. ITo obecreunBaet Oosee 3PpPEKTUBHOE U TOUHOE YIPABICHUE CHCTEMOM, a TAKXKe
MIO3BOJISIET OTIEPATUBHO PearupoBaTh HA K3MEHEHUS U TPOOJIEMBI.

B menom, aBTOMaTu3aiys B JIEKTPOIHEPIETUKE SBJISCTCS BaKHBIM WHCTPYMEHTOM IS
NOBBIIIEHUS (PPEKTUBHOCTH, HAJC)KHOCTH W OE30MAaCHOCTH PalbOTHI JIEKTPOIHEPTrETHUECKUX
cucteM. OHa MO3BOJSIET ONTUMH3HPOBATH IMPOIECCHI, YIYYIIMTh KOHTPOJIb W YIpPAaBJICHUE, a
TaKXe MPeI0TBPAIaTh BO3MOKHBIC TIPOOJIEMBI U aBapyH.

OCHOBHBIC TEXHOJIOTUH aBTOMATH3AIIMU B AJIEKTPOIHEPI€THKE

ABTOMaTH3aIMsl B 3JCKTPOIHEPIeTHKE BKIIIOYACT B CeOsl MCIOJIB30BAHHE PAa3JIMYHBIX
TEXHOJOTMH ¥ CHCTEM Uil aBTOMATH3allMd MPOLIECCOB  YNPABICHUS M KOHTPOJIS
AJIEKTPOIHEPIeTUUCCKUMHU cHcTeMaMu. Huke mepeuuciieHbl OCHOBHBIC TEXHOJIOTHH, KOTOPBIC
IPUMEHSIIOTCS B 3TOM 00J1acTH:

CucteMbl cOOpa JaHHBIX M TUCTIETYCPCKOE YIIPABICHHE

Cucrtembl cOOpa [JaHHBIX U JHCICTYCPCKOE VYIPABICHUE SBJISIOTCS  OCHOBOIA
aBTOMAaTH3allMi B 3JeKTpodHepreTuke. OHM TO3BOJISIOT COOMpaTh WHPOpPMAIHIO O paboTe
AIIEKTPOIHEPTETHYCCKOM CHUCTEMBI, aHAJIM3MPOBaTh €€ W IPUHUMATH PCIICHHS Ha OCHOBE
MOJYYCHHBIX JaHHBIX. JlucreTdepckoe yrpaBlieHHE BKIIOYAeT B CeOs EHTPAIBHYIO CHUCTEMY
yIPaBJICHUS, KOTOpask KOHTPOJUPYET M KOOPAMHUPYET pPaOOTy pa3IMYHBIX MOJICHCTEM H
000pyIOBaHUS.

ABTOMaTHYECKUE PETYINPOBOYHBIC CHCTEMBI

ABTOMAaTHYECKUE PETYIUPOBOYHBIE CHUCTEMBI HCHOJB3YIOTCS JUISL  MOJIACPKAHUS
CTaOMJIBHOCTH U HAJIGKHOCTU PaOOTHI 3JIEKTPOIHEPreTHIeCKoi cucteMbl. OHU aBTOMATHUECKH
PETYJIUPYIOT MapaMeTphbl, TAKHE KaK HaNpsHKCHUE, YacToTa M MOIIHOCTh, YTOOBI 00ECIICYHTh
ONTUMAJIBHYIO PA0OOTy CUCTEMBI.

CuCTeMbl MOHUTOPUHTA U TMATHOCTUKU

CucreMbl MOHHUTOPWUHIAa M JUATHOCTHKUA TMO3BOJIAIOT KOHTPOJHPOBATh COCTOSIHUE
00OpyIOBaHUS W TPEIOTBpallaTh BO3MOXKHBIC TMpoOieMbl W aBapuu. OHU OCYIIECTBISIOT
HETPEPHIBHBI MOHUTOPUHT MMapaMeTPOB, TAKUX KaK TeMIlepaTypa, BUOpAIlus, JaBICHHE U TOK, U
HPEAYNPEkKAAIOT OTIEPATOPOB O JIOOBIX OTKIOHEHUSX OT HOPMBI.

CucTeMbl 3alUThI U aBAPUHHOTO OTKITFOYCHHSI

CucTeMbl 3alUThl M ABAapUHHOTO OTKIIOYCHHUS WCIOJNB3YIOTCS Ui OOeCTiCueHHs
0e30macHOCTH pabOThI 3IEKTPOIHEPreTUUECKOr cucTeMbl. OHM aBTOMATHYECKH OTKJIFOYAIOT
000pyIOBaHUE B Cllydyac BOSHUKHOBEHHS OTMACHBIX CHTYallUd, TAKHX KaK KOPOTKOE 3aMbIKaHHE
WIM Teperpy3ka, uYToObl MpPEJAOTBPATUTh IMOBPEXKICHHUE OOOPYAOBaHUS W MPEAOTBPATUTH
BO3MOXKHBIC aBaPHH.

CucteMbl ypaBlieHHs YHEPrONOTpeOICHUEM

CucteMbl  YOpaBJICHHS  DHEPromoTpPeOJICHHEM  TO3BOJIAIOT — ONTUMHU3UPOBATH
UCIIOJIb30BAHUE DJICKTPOIHEPTUH M CHU3UTh dHEPro3arpathl. OHU MOHHUTOPST M AHATU3UPYIOT
DHEPromnoTpeOJiCHUE B PEATbHOM BPEMEHH, W IMO3BOJISIOT NMPUHUMATh MEPHI 0 CHUKCHUIO
NOTPEOJCHUST JHEPTUHM, TaKue KaK aBTOMATHYECKOE OTKIIIOYCHHE HEHCIIOIb3yeMOro
000pYyIOBaHUS WIIM ONITUMU3AIINS PAOOTHI CHCTEMbI OCBEIIICHHSI.

DTO JMIIb HEKOTOPbIe W3 OCHOBHBIX TEXHOJOTHWH, KOTOpbIE MPUMEHSIOTCS B
ABTOMATH3AllMK B DJICKTPOIHEPreTHKe. Pa3BUTHE TEXHOJIOTUI B 3TOM 00JIACTH MPOIOJIKACTCS, U
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HOSIBJISIOTCS. HOBBIE MHHOBALMOHHBIC PEIICHHS VISl MOBBIMECHUS Y3P(PEKTUBHOCTH 1 HA/IC)KHOCTH
paboOThI AIEKTPOIHEPTETUUECKUX CUCTEM.

B3anmocBs3p nupoBU3anny 1 aBTOMATH3AINHN B JJIEKTPOIHEPTeTHKE

[udpoBuzamyst u aBTOMATH3alMsg B  DJIEKTPOIHEPIeTHKE TECHO CBS3aHBl U
B3aUMOJIOTIONIHAIOT Apyr napyra. Lludposusanus npencrasmser co0ol mpouecc MPUMEHEHUS
IUPPOBBIX TEXHOJIOTMH W CcHUCTeM Juii cOopa, o00paOOTKM U aHajgu3a JaHHBIX B
JJIEKTPOIHEPreTHUECKON  cucTeMe. ABTOMAaTH3alus, B CBOIO O4Yepelb, OTHOCHTCS K
UCTIOJIb30BaHUIO AaBTOMATHYECKUX YCTPOICTB M CUCTEM IS KOHTPOJIS M YIIPABJICHUS MTPOLIECCaMU
B 3JICKTPOIHEPTEeTUKE.

[udpoBuzamuss 1o3BOJIsIET coOuparh OONBIIOE KOJMYECTBO JAaHHBIX O pabore
JJIEKTPOIHEPreTHUECKON CUCTEMBI, TAKMX KaK YHEPrornorpediieHue, HapsHKeHHe, TOK U IpyTue
napamMeTpsl. OTH JaHHbIE MOTYT OBITh HMCIIOJIb30BaHBI Ul aHAIM3a M ONTHUMH3AIMU pabOThHI
CHCTEMBI, a TaKKe JJISl MPUHATUS PEIICHUH MO YIYYIIeHHIO 3(PQEKTUBHOCTH U HAIEKHOCTH
HHEPrOCHAOKECHHUSI.

ABTOMaTH3alMsg, B CBOIO OUYEpelb, HCIOIB3YeT 3TH JAaHHBIC Ui aBTOMAaTHYECKOTO
KOHTPOJISI M YIpPaBICHHs IpOLIECCaMUd B 3JEKTpo3HepreTuke. Hampumep, aBTOMaTHYeCKue
CHCTEMbI MOTYT KOHTPOJHMPOBATh M PETYIMPOBATh HANPSHKCHHUE M TOK B CETH, aBTOMATHUECKH
BKJTIOYATh U OTKJIIOYATh 000PYJOBaHUE B 3aBUCUMOCTH OT IOTPEOHOCTH, a TAKXKE MPEIYIPEKIATh
0 BO3MOXKHBIX aBapUITHBIX CUTYaIIHsX.

Takum oOpazoMm, nMppOBU3ALMS MPEIOCTABIACT JaHHBIC, HEOOXOAUMBIC  JUIS
ABTOMAaTHU3AIMH MIPOIIECCOB B AJICKTPOIHEPI€THKE, & aBTOMATU3AIMS HCIIOIb3YET 3TU JaHHbIC /IS
NPUHATHS PEIICHUH U yIpaBiieHus cucteMoil. BMecte onn obecnieunBarot 6oee 3¢ pexkruBHOE U
HaJIe)KHOE (DYHKIIMOHHUPOBAHHE JIEKTPOIHEPTeTUUECKON CHCTEMBI, @ TAK)KE MO3BOJISIIOT CHUZUTD
HHEPro3aTpaThl M MOBBICUTH KAYECTBO SHEPTOCHAOKEHHUSL.

6. Bonnpochl 1 3aganus
3anonaure TadbnunyTabnuuna 1

IlonsiTHeE, CBOMCTBO ‘ Ero onpenenenue, xapakTepucTuka

Pa3nennl napopMaTuku

Teopernueckas nHpopmaTrka

BrraucnutenbHas TEXHAKA

[Ipuknannas napopMaTukKa

HcKkyccTBEHHBIN MHTEIIIEKT

HonsaTne undopmanun

C Touku 3peHus: OUOJIOTHH

C Touku 3peHus GpuU3NKu

C Touku 3peHus punocopuu

C Touku 3peHust aTpuOyTUBHON KOHLIETILIUN

C  ToukM  3peHHs  (PYHKIMOHAIBHOM
KOHLIENIUHU

C Touku 3peHust UHGOpPMaTHKU

CaoiicTBa nH(pOpMaLMHU

OOBEKTUBHOCTH

TlousaTHOCTH

Tlone3nocTn

JlocToBEepHOCTH

AKTyanpHOCTh

TlomHOTA
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Nudopmanu

OHHBIC MTPOLECChI

Xpanenue nHopmanuu

[lepenaya undopmanuu

O6paboTtka nnpopmanuu

[IpeobOpazoBanuu uHHOpMaIIH

JlonostHUTE MTHGOPMAITMOHHBIE MTPOIIECCHI

NudopmannoHHbie peBOJTIOIHA

[TepBas

Bropas

Tperbs

Yersepras

IIaTasa

Kakas mo Bame MHEHHIO MOXET OBITh
cienyromas naopmanus (HampaBlIeHUE)

HNudopmanuonHbie mpoueccsl B 3J1eKTPOIHEPreTHKe

[udposusamms

ABTOMaTrn3anus

JaiiTe onpeneneHue

JlaitTe onpeneneHne

[Ipenmymiecrna Henocrarku

[Ipenmyiecrna Henocrarku
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Tema 1.2. Ilogxoabl K u3MepeHu0 nHGopMaunu

ILnan:

1. TlonsATue KoaMueCcTBa MHPOPMALIUU

2. BeposTHOCTHBIN MOAXO.

3. OOBEeMHBIN ITOIXO0T

4. Bomnpocsl u 3a7aHus

1. IlonsiTHe KoIUYecTBA HHPOPMALNH

Onpenenutb NOHATHE «KOJIMYECTBO MH(OpMaLMU» JOBOJIBHO CIOXKHO. B pemienun 3toi
npo0yieMbl CYHIECTBYIOT JIBa OCHOBHBIX TNojxoja. Vcropuuecku OHHM BO3HHUKIM TOYTH
onHoBpeMeHHO. B konme 40-x romoB XX Beka OIWH M3 OCHOBOIOJIOKHUKOB KHOEPHETHUKU
amepukaHckuii marematuk Kion IIIeHHOH pa3Buil BEpPOATHOCTHBLIM IMOAXOA K HM3MEPEHUIO
KoJinyecTBa HH(popmaruu, a padboTsl o cozganuio DBM npuBenn kK 00beMHOMY MTOIXOY.

2. BeposITHOCTHBII MOAX0]

BeposiTHOCTHBIN MOIX0/T UCTIOIB3YETCS B TCOPUU MHPOPMAIUH.

[Tyctb nmeercs kakoe-nmuO0 COOBITHE MM MPOIIECC, 3TO MOXKET OBITh OMBIT C OpOCAHHEM
UTPATbHOM KOCTH, BBITACKMBAaHUE IIapa OMPEICIIEHHOTO I[BeTa U3 KOPOOKH, MOIy4YeHHE
oTpezieIeHHOM OIIEHKH U T.11. BBeneM 0003HaueHus:

P — éepoamnocme HexoTOpPOro cOOBITHS

N — o6uyee uucio BOZMOXKHBIX UCXOJI0B JAaHHOTO COOBITHS

K — konuuecmeo codvimuii u3z 6cex 603MONHCHBIX, KOT/IA TIPOUCXOTUT COOBITHE

| — konuuecmeo unghopmayuu o codbvITUN

Toraa BeposTHOCTH 3TOro coObITHsI paBHa P=K/n

I =log, {l]

A xonmuecTBO MH(OPMAIIMK O HEM BBIpAXKaeTCsl POPMYJIION: P

(6cnomuum, umo Jao2apugm onpeoeisiem CmeneHb, 6 KOMOPYIO HYHCHO B6036eCmU
OCHO8aHUe Jlo2apugma, 4¥moowvl NOTYUUMb ApeyMeHm)

Ilpumep: ucnpiTanue — mnoAOpachlBaHUE UIpalbHOW KocTu (KyOuKa), coObITHE —
BBINaZieHue Y€THOro KoauuecTBa 0ukoB. Torgan=6,k=3,P=3/6=1/2,
1
I =log.(—)
P =logz(2)=1
IIpu paccMoTpeHun Bompoca O KojuuecTBe HHpopMmanuu |, BBOOAT NOHATHE

HEOIpeIeNIEHHOCTH COCTOSIHUU cucTeMbl —3HTponnu cucremsbl (H). [lonyuenune nadopmanuu o
KaKoW-1100 cucTeMe Beerja CBA3aHO ¢ U3MEHEHHEM CTENIEHU HEOCBEOMIIEHHOCTH MOIY4aTess O
COCTOSIHUU 3TOM CHCTEMBI.

JHTPONHA CHCTEMbI, HUMEIOUIEHNBO3MOXKHBIX COCTOSIHUM, KOTJa pa3IU4HbIE HCXOJbI
OTbITa HepasHoeepoamHubl (HATIPUMEpP, IMOJIyUYEHHUE IOJIOKUTENBHON OLIEHKHM Ha HK3aMEHEe —
BEPOSTHOCTD MONTydeHUs 3, 4 niau 5 pa3Hast) BEIYUCIAETCS 10 (hopmyie:

Yy

H=1=Xp, lug.,L L
i Pil | rnePi— BeposTHOCTBI-IO HCXOJA.

OT0 BeIpakeHHE Has3bIBaeTcs (popmyJioi IllenHona.

Yactupiii cnyuait ¢opmynsl Illennona s3to ¢opmynaa Xapram, Korjna coOBbITHS
PaBHOBEPOSITHBI:

H =1 =log, N

22



o —
To ecTh HY)KHO PELIUTh TI0KA3aTeNIbHOE YPaBHEHHE OTHOCHTENLHO HensBecTHOM I: 2 =N

BaxHbIM TIpu BBEJICHUN KAKOK-JINOO BETMUYMHBI SBJISIETCS BOIIPOC O TOM, YTO MPUHUMATh
3a eauHUIly ee u3Mepenus. M3 dopmynsl Xaprimu cieayer, uro H=I=1 npuN=2 (21=2). HUupiMu
CIOBaMM, B KaueCTBCeAUHHMUBITPUHUMACTCS KOJIMYECTBO HWH(GOpPMAIMM, CBS3aHHOE C
IIPOBEJICHUEM OIIbITa, COCTOSIIEr0 B IOJIYYEHHHU OJHOTO U3 JIBYX PaBHOBEPOSATHBIX HMCXOJI0B
(mpuMEpOM TaKOTO OIbITA MOXKET CIYXHUTh OpOCaHHWE MOHETBHI, IPU KOTOPOM BO3MOXKHBI JBa
UCXOJla: «openy», «peiikay). Takas enuHuIa KoiuuecTBa HH(OpManuu Ha3bIBaeTCs -OMT.
CooOuienne, yMeHbIlao1Iee HeonpeaeIeHHOCTh 3HaHU YejoBeKa B JBa pas3a, HeceT i Hero 1
OouT nHbOpMAITUH.

PaccMmoTpuM npumepsl Ha MMOACYET KOJMYeCTBa HH(OpMAIIH.

Ilpumep 1.B OGapabGane s po3birpbimia Jjoreped Haxogutcs 32 mapa. CKOIbKO
UH(POPMALIUU COJIEPKHUT COOOIIEHUE O IEPBOM BhINIABILIEM HOMEpe (Hampumep, Boiraix Homep 15)?
[TockonbKy BBITACKHMBAaHKE JIIO00TO U3 32 MIApOBPABHOGEPOAMHO, TO KOJIMYECTBO WH(OpMAIHN
00 0JIHOM BBINIABIIEM HOMEPE HAXOJUTCS U3 YPaBHEHHUSI:

Pemienwue.Ilo dbopmyie Xaptnul=logz32, CIIEJIOBATEIBHO, KOJIMYECTBO
uH(popMannulpaBHsaeTcs Yncity, B KOTOPOE HYKHO BO3BECTH 2, UTO0 MOMYyYUTh 32 —3TO0 5, TaK KaK
2°=32.

Otger.I=5 6ur.

Ilpumep 2. B xopoOke nmeercs 50 mapos. 13 Hux 40 Genbix u 10 gepHbIx. OnpenenuThb
KOJINYECTBO MH(OpPMAIMK B COOOIICHNH O BBINIAAaHUU O€JIOTO 1Iapa U YepHOTo Iapa.

Pemenne. O603HaYMMpy— BEPOSITHOCTH BBITACKMBAHUSI YEPHOTO IIApPa,ps- BEPOSITHOCTH
BBITaCKMBaHUs Oeroro mapa. Torna

p« = 10/50 = 0,2;ps = 40/50 = 0,8.

Teneps, 3Has BEpOSATHOCTU COOBITUN, MOXHO ONPEAETUTH KOJIWYECTBO MHGOpMAIUU B
COOOIICHUH O KaKIOM M3 HUX, UCTIOJB3Ys hopmyry [=logz(1/p):

lu = logz (1/0,2) = log2 5 = 2,321928;

16 = log2 (1/0,8) = logz (1,25) = 0,321928.

3. O0beMHBIH MOAX0/

OObemMHBIN  SBIIIETCA  CaMbIM  TPOCTBIM  CIIOCOOOM  M3MepeHus  HHGOpMaIlUH.
COOTBETCTBYIOUIYIO KOJIUYECHEEHHYI0 OUWeHKYUH(OPMAallUd E€CTECTBEHHO Ha3BaTh O00BEMOM
UHpOpMaLUH.

O0vemM uH(pOpMAIUM B COOOIIEHUH — O3TO KOJIUHUECHIBO0 CUMBOI08 6 COOOujeHUlU.
ITockonpKy B BBIUMCIMTEIBHOW TEXHHUKE MCIIOJIB3YETCS JBOMYHAs CHCTEMAa CUUCIIECHMS, TO
MUHHMMAaJbHAas €AMHUIA HH(OpMAIUU — OUT.

AndaBut, UCIONB3yEeMbI IS MpPECTAaBICHUS TEKCTOB B KOMIIBIOTEPE, BKJIIOYAET 256
CHMBOIIOB, HH(GOPMALMOHHBIH BEC KaKI0T0 U3 KOTOPHIX paBeH 8 6ut (28=256), T.e. ams 3amucw 1
cuMBoja |3 andaBUTa MOITHOCTRIO 256 TpelOyercs 8 aBOMYHBIX pa3psgoB. OTcrona
cootHouieHuel daiim=8§ oum.

Taxoe cooTHoIIEHNE OBLTO MPUHATO HE Cpa3y: i Pa3IUYHbBIX BBIYMCIUTENbHBIX MAIIUH
JuinHa Oaiita Obla pasziauuHoi. Ho B koHIle 60-X rooB noHsTHE 6aliTa CTajio yHUBEPCATbHBIM U
MallMHHO-HE3aBHUCUMBIM.

Bosee kpynHbIe €qMHUIIBI H3MEPEHUS 00BbeMa JaHHBIX:

1 Kéaiim (kunobaiim) = 1024 6aiim = 2*° 6aiim

1 Méaiim (mecabaiim) = 1024 Kéaiim = 2?° 6aiim
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1 I'6aiim (cucabaiim) = 1024 Mb6aiim = 2°° 6aiim

1 Tepabaiim (Téaiim) = 1024 I'baiim = 2*° 6aiim,

1 Hemabaiim (Il6aiim) = 1024 Téaiim = 2°° 6aiim.

NudopmanuoHubiii 06beM coodueHusi(MHPOPMANIMOHHASI eMKOCTh COOOIIEHHsT) —
KOJINYECTBO HMH(OpMaIMy B COOOLICHWH, M3MEpEeHHOe B OuTax, OaliTax WM MPOU3BOIHBIX
eqununax (Koairax, MbaiTax u T. 1.).

Ilpumep.Kuura, HaOpaHHas ¢ TOMOIIBID KOMITbIOTEpa, coaepkuT 150 crpanui; Ha
Kax10i ctpanuie — 40 CTpok, B Kaxaou cTpoke — 60 cumBosioB. KakoB 00beM nHpopmaiuu B
KHUTE?

Pemennie. MomHOCTh KOMITBIOTEPHOTO anihaBuTa paBHa 256. OauH cuMBOI HeceT 1 Oaift
uHpopmanuu. 3Ha4ynT, ctpanuna cojepxut 40 x 60 = 2400 Oaiit nnpopmauuu. O6beM Bceit
uHpOpMaLUU B KHHUTE (B Pa3HBIX €AMHUIAX):

2400 x 150 == 360 000 Gaiit

360000/1024 = 351,5625 KoGaiit

351,5625/1024 = 0,34332275 M6aiit.

4. Bonipochl U 3a1aHUS

3anpanue 1. [lepeBectn 2 M6 B KO, 6aiiThl, OUTHI.

3aganue 2. OnpeaenuTh KOJIUISCTBO WHPOPMAIIUU, KOTOPOE COJEPIKUTCS HA IMEYaTHOM
mucre Oymaru (ABYCTOpOHHSS 1e4aTh), €CM Ha OAHOW cTopoHe ymemaercs 40 cTpok mo 67
CUMBOJIOB B cTpoke. OTBeT momyuntcs B Oaiirax. [lepeBequte ero B Kb u OUTHI.

Pemenue:

OmnpenenuM KOJIMYECTBO CUMBOJIOB Ha OJTHOM CTOpOHE JTUCTA
OmnpenenuM KOJIMYECTBO CUMBOJIOB Ha 2-X CTOpPOHAX JIUCTa
KonunuectBo undopmarmu

[TepeBoaum B KO

ok wbdPE

[TepeBoaum B OUT

3aganue 3.

Kaxoe xonnuectBo nH(popMannu OyaeT coaepkaThCsl Ha CTPAHUILIE TIEYaTHOTO TEKCTa MPU
UCIONIb30BaHUU 32-X CUMBOJIbHOTO andaBuTa (Ha ctpanuie 60 ctpok mo 56 cumBoisioB). OTBeT
nosyuntcst B ourtax. [lepeBeaure ero B 6aiitel u KO

Pemenue:

1. KosndecTBO CUMBOJIOB Ha CTPAHULIE

2. Tlo ycnoButo ucnosb3yercst 32-X CUMBOJIBHBIN ali(haBUT (T. €. MOLUIHOCTH alpaBUTA =
32 cuMBOIIA).

KonnuectBo nndopmarnyu npuxoaurcs Ha 1 cumBoit 32-X CHMBOJIBHOTO andaBuTa
KonnuectBo nndopmanmu, coaepsxaiieecs Ha CTpaHULEe
[TepeBoaum B GaiiTh

o gk w

ITepeBoaum B K6

3ananmue 4. Andasut conepxut 32 Oyksbl. Kakoe konndyecTBo MH(OpMAIMK HECET O/IHA
OykBa?

3apanmne 5. Coobienue, 3aniucanioe OykBaMu U3 16 CUMBOJIBHOTO anaBUTa, COAECPKUT
10 cumBonoB. Kakoit 00beM nHpOpMaIuu B OUTaxX OHO HeceT?

3apanue 6. UudopmarmonHoe coobmenue ooremom 300 6ut comepxut 100 cuMBOIOB.
KaxoBa momnoCTh andapura?

3aganue 7. Ectb TekcT o0beMoM 64 cumBoia. TpeOyercs HallTH MHPOPMAIIMOHHBIN Bec
OJIHOTO CHMBOJIA.
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3apauya 8. [loHnMas, 94TO OAMH CHMBOJI BO3MOJKHO 3aKOJUPOBATh BOCEMbBIO OWTaMH,
TpeOyeTcs OnmpeIenTh, CKOJIBKO OUT COCTABIISIET U3MEPEHHE HHPOPMAIINH CIEAYIONIETO TEKCTA!

"VyeHbe — cBET, a HE yueHbe — Thbma!"
3agaua 9. 13 32-cumBonpHOTO andasurta 3anucaHo coodmenue u3 10 cumposos. Kakoi

00BeM HH(POPMAITUH OHO HECeT?
3apava 10. Onpeaenure o0beM coobmenus (B 0aiitax), cocrosiiero u3 130 cuMBOJIOB,

€CJIM BEC OJTHOr0 cMMBoOJIa 4 OuTa.
3agaya 11. CKOJBKO CHMBOJIOB COACPKUT COOOIIEHHE, 3alMCAaHHOE C TMOMOIIbI 16

CHMBOJILHOTO ajihaBUTa, €CITM 00BEM €ro COCTaBUI 26 6aiT?
3apaua 12. B xuure 145 crpanun. Ha xaxnoit ctpanuie 50 crpok no 90 cuMBOJIOB B

cTpoke. Berancnnts nHpOpMamoHHbI 00beM KHUTH (B KHII00ATaX).

3aganmue 13. Bripasure 00bEM HHPOPMALIUH B PA3TUYHBIX SIUHHUIIAX, 3aMIOTHS TaOIHILy:
Tabnuna 1

but Baiit Kbaiit

1 536

16 384

2 560

3agnue 14. Onpenenure 00bEM HMHPOopManuu B coodmennn u3 K cuMBosiioB andaButa

MOITHOCTBIO N, 3a10JHSIST TaOIHILY:

Tabmuma 2
) N N=2' 1 (Ouros) ) K =K 1(6uros)
8 400
16 200
32 100
64 100
128 100
256 100

3ananue 15. Hexoropsiii andasut comepxxut 128 cumosnoB. CooOmieHue conepxut 10

cuMBOJI0B. Omnpenienure HHPOPMATMOHHBINH 00BbEM COOOIIEHUS.
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Tema 1.3. Komnbiorep u nmudpoBoe mnpeacrabjienne uHGopMauuu. YCTPOHCTBO
KOMIIbIOTEpa
Iliaan:
1. Ob6paboTtka u XxpaneHue HHGOpMaITUH
2. Tpunuunsr 00paboTKH HHPOPMALUU KOMITBIOTEPOM
3. Ilpumepsl cuTyanuii, CBA3aHHBIX ¢ 00pabOTKOM HHpOpMaTUK
4. Bomnpocsl u 3a7aHus
1. O6padoTka n xpaHenue uHGoOpMaAUKN
NudopmaninoHHbie TPOLECCHl SBISIOTCS IPEeIMETOM HH(POPMATUKH.
[lepenaya, 06paboTka W XpaHeHUE WHPOPMAIUHU MPOUCXOAUT B (HOPME CUTHAIIOB WIIU
3HAKOB.
CursaJibl: MOXHO pa3eIuTh Ha HECKOJIbKO THUIIOB:
— 110 pU3HYECKOU Mpupoie (3JIEKTPOMarHUTHBIN, CBETOBOM, TEIJIOBOM, 3ByKOBOM,
— OMOXMMHYECKHUH);
— 10 crioco0y BOCTIpUATHS (3pUTEIBHBIN, CITyXOBOM, OCsA3aTENIbHBIN, BKYCOBOM, O0JIEBOH,
—  (usHonOrNYeCKHii).
3HaKaMH MOXKHO CUMTATh aj(aBUT Jt0OOTO S3BIKA, 3HAKH SI3bIKA KECTOB, JIFOOBIE KOJIBI U
UQPbI, HOTHI U T.1.
Paccmotpum 1o otnenbHOCTH niepenady, 00paboTKy U XxpaHeHrne HHPOpMaIuu.
O06paboTka HHPOPMAIIH — 3TO MOTy4YEeHUE OJTHUX UH(POPMAIIMOHHBIX OOBEKTOB U3 JPYTUX
MyTE€M BBIMOJHEHHS] HEKOTOPBIX JEHCTBHIA.
Pa3Butne yenoBeuecTBa He ObUIO ObI BO3MOXHO 0€3 coxpaHeHus 3HaHui. B pesynbrare
MBI TaK MHOTO 3Ha€M O MUHYBIIIMX BeKax. YenoBedecKuil pa3yM SIBISETCS] CAMBIM COBEPIICHHBIM
MHCTPYMEHTOM IIO3HAHMSI MUpa. A MaMsATh YEJI0BEKA — BEJIMKOJIEIIHOE YCTPOMCTBO Ui XpaHEHUs
MOJTy4YeHHOU NH(pOpMAIUH.
Uro6sl uHGpOpManusg cTana JOCTOSHUEM MHOTUX JIIOJeH, HEoOXOIMMO HMETh
BO3MOXXHOCTh XPaHWUTh €€ IIOMHUMO IaMATH OJHOro uenoBeka. HeoOxomum kakoil-nu6o
MaTepuaiabHBIA O0O0BEKT, TMpeIHa3HAUEHHBI [UIsI XpaHeHWs HWHPOpPMAIMH — HOCHUTEINb
UHpOpMaLUH.
XpaneHue nHpopMaluU — 3TO €€ HAKOIJICHUE Ha Pa3JInYHbIX HOCUTEIISX.
bnaronaps ruOKocTH KOMIBIOTEPHI MOTYT B3aUMOJIEHCTBOBATh HE TOJIBKO C YEJIOBEKOM,
HO U C JIOOBIMH JAPYTMMU TEXHUYECKUMHU YCTPOHMCTBAMH, B TOM 4HCI€ U C JPYTHUMH
KOMIIBIOTEpaMH — TaK 00pa3yroTcsi KOMIIbIOTEpHBIE ceTH. VIMeHHO Oaroiapsi HEOrpaHUYEHHBIM
BO3MOXKHOCTSIM paboOThl C JIOOBIMH YCTPOMCTBAMHM KOMIBIOTEP U CTal YHHUBEPCAIbHBIM
puOOpoOM, CIIOCOOHBIM BBINOJIHSTH CTOJIb PA3HOPOAHbIE QYHKIMH, KaK PETUCTPALINs, XPAHEHUE,
0o0paboTka, mpuem, nepeaaya U BOCIIPOU3BEICHUE JAHHBIX.
2. IlpyHuMnbI 00padoTKH HHPOPMALIMH KOMIIBIOTEPOM.
[Tpununst Jxona ¢on Helimana /Ui KoMnbroTepa
— CHauaja C IOMOIIBI0 BHEIIHETO0 YCTPOWCTBA B MaMATh KOMIIBIOTEPA BBOAUTCA
MpOrpaMMma;

— YCTPOMCTBO YIIPaBJICHMSI CUUTHIBAET COACPKUMOE SIUEHKHM MaMsITH, Te HaXOAUTCS
nepBasi UHCTPYKIMS MPOTrPaMMbl, U OPraHU3YyeT €€ BBINOJIHEHUE (apupMeTHUecKue
WM JIOTUYECKUE OTepaliy, YTeHUEe JAHHBIX C BHEUTHUX YCTPOWMCTB WU M3 MaMSITH,
BBIBOJI JAHHBIX HA BHEIITHHE YCTPOMCTBA UJIHU 3aIUCh B MTAMSITB);
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Nepexo/l Ha CICAYIOIYIO (WM 3aJaHHYIO) STYCHKY MaMSITH U BBITIOJIHEHHUE CIICAYIOIIEH
MHCTPYKIINH;
MOBTOPEHUE MPEIBLAYIIHX IIAr0B.

I'maBHBIE DJI€MEHTHI KOHIIEIINHN:

1.

2.
3.
4

C

JBOUYHOE KOJMpPOBaHUE UH(popMauy;

[IPOrpaMMHOE YIpPaBJICHUE;

IMPUHLUI XPaHUMOH MPOrPaMMBbl;

IIPUHLIMII MTapaJJIEIbHONM OpraHU3alyy BBIUMCICHUH, COIJIACHO KOTOPOMY OIlepaliu
HAaJ| YUCJIOM IIPOBOJSATCSA 110 BCEM €0 pa3psiiaM OJIHOBPEMEHHO.

TEX TMOp CTPYKTYpPY (APXUTEKTYPY) COBPEMEHHBIX KOMIIBIOTEPOB YacTO HAa3bIBAIOT

HEIMaHOBCKOW. OTO B MOJHONW MeEpe OTHOCUTCA M K IEPCOHAIBHBIM KOMIIBIOTEPAM Kak

WHCTPYMEHTY IIKOJbHOU MH()OPMATUKH.

LleHTpanbHaa 4acTh

YcrpoicTeo
YyNPaBNEHUA

BBOAA 1 :
ApupmeTuko-

NCX0AHBIX noruyeckoe
| AHHE YCTPONCTEO

OnepatueHoe MocToanHoe
3anoMuHaloWee | 3anomuHalwee
YCTPOMCTBO YCTPOMCTEO

(03Y) (nN3y)

BHeWHSN S namsThb

Pucynok 1. OGmmas cxema KOMITbIOTEpa

[Nepconanpubrii komnbioTep (1K) B cBOEM MUHHMAIHHO HEOOXOJMIMOM COCTAaBE COTJIACHO
JTOM CXEM€ BKJIIOYAET:

B

OCHOBHBIE YCTPOMCTBA BBO/IA: KIAaBUATYPY U MAHUITYJIATOP «MBIIIbY;

OCHOBHO€ YCTPOMCTBO BBIBOJIA: MOHUTOD;

LEHTpaJIbHAs YacTh PACIIOJIaraeTcs B CHCTEMHOM OJIOKE;

BHEILIHSS MaMsTh PaclojiaraeTcsi Ha HOCUTENSAX — JIMCKaX U MPUBOAUTCS B JIEUCTBUE
CHelHabHBIMU IPUBOIaMHU — TUCKOBOIAMU;

B enuHyl KoHurypauuiro Bce yactu [IK coennHEeHBI C TOMOIIBIO YCTPOWCTB
COTIPSIKEHHUSI.

ocHoBe cTpoeHusa IIK smexar nBa BaKHBIX MNPUHIHUIA: MaruCTPAIbHO-MOMYJIbHBIN

MPUHLINI ¥ IPUHIMI OTKPBITON apXUTEKTYphl. COrIacHO MarucTpaabHO-MOAYIHHOMY MPUHIIUITY

BCE YACTH W YCTPOMCTBA M3TOTABIMBAIOTCS B BUJAE OTIENBHBIX OJOKOB, HH(POpMAIUS MEXKIY
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KOTOPBIMU TIepeaéTcsl M0 KOMIUIEKTY COSIUHEHUN, 00BbeAMHEHHBIX B MarucTpaib. [Ipu sTom
o6mryro cxemy [1K MOXHO TIpeICTaBUTh B CIIEAYIOIIEM BUJIE:

Mpoueccop
MarucTpansb
! ‘ 1
Knaswarypa, MoruTop, Mopemb,
Molwb, MpwiTep, Auckm (mbxme, MNopTel,
LoxooTu, MnoTrep, KECTIME, Mnate!
TpexGon, AKyCTHHECKaa ONTU-ECKME, pacumpeHna,
Cxanep, cucTeEma nasepsbie), Cetespie
Mukpo dom, Auncrosoasl (FDD, KOMUEHTPATOREI,
W dposan kamepa, CD-ROM, ZIP- bt 1 kaGenn
TV-ToHep drive),
KapTpugxm,
CTpMmepsl

Pucynox 2. MaructpaiabHO — MOYJIbHBIA TPUHIINAT

[TpuHIMI OTKPBITON apXUTEKTYpPhI IPEAINOIaraeT BO3MOXHOCT COOPKH KOMIBIOTEPA M3
HE3aBUCHMO M3TOTOBJICHHBIX 4YacTei, IIOCTYIHYIO BCEM JKEIAOmUM (IOJ00HO JETCKOMY
KOHCTPYKTOPY).

Takum o00pa3oM MOKET OBITH OPraHM30BaHO aBTOMAaTH4ecKoe (0e3 BMeEIaTeNbCTBA
YEJIOBEKa) BBIIIOJIHEHUE BCEX MHCTPYKLUMM HporpaMMmbl. 3aTeéM pe3yNbTaTbl BHIIOJHEHHOU
IPOTPaMMBI JI0JKHBI OBITh BBIBEACHBI HAa BHEITHHE YCTPOICTBA (IKpaH TUCILIES, JIUCTH OyMaru
OpUHTEpa WM BHEUIHSS MaMATh), U KOMIBIOTEpP MEPEXOJUT B PEKUM OXKHUIAHHUS CUTHAIOB
BHEIIIHUX YCTPOMCTB.

JIro60i1 BapuaHT npouecca 00paboTKH MHPOPMALIMU ITPOUCXOIUT IO CIEAYIOLIeH cxeme

(puc. 3):

MexogHan Ucnonuurens | Hrorosas
MHPOPMEUMA obpaborxn WhHOpMaL NS

Pucynok 3. O6mias cxema npouecca 00pab0oTku HHpoOpMaUu

B mo0om ciiydae MOXKHO TOBOPHTH O TOM, YTO B Ipouecce oOpaOoTKu MH(pOpManuu
pemiaercss HeEKOTopas HMH(QOpPMAIMOHHAs 3ajada, KOTOpas IpeABapUTEIbHO MOXKET ObITh
MOCTaBJIeHa B TPAAUIIMOHHOW (opMe: TaH HEKOTOPBIM HAOOP MCXOIHBIX JAHHBIX — HUCXOJIHOU
uH(popManuy; TpedyeTcs MOJyYUTh HEKOTOPbIE Pe3yJbTaThl — WUTOroBYH HH(popmanuio. Cam
Ipoliecc Mepexo/a OT UCXOAHBIX JAHHBIX K Pe3yabTaTy U €cTh mporecc 00padoTku. ToT oObeKT
WK CyOBEKT, KOTOPBIH OCYIIECTBIsET OOpabOTKy, MOMKET OBITh Ha3BaH HCIOJHHUTEIEM
00paboTku. McrioHUTENh MOXKET ObITh YETTOBEKOM, a» MOKET OBITh CHIEIIMaTbHBIM TEXHUYECKUM
YCTPOHCTBOM, B TOM YHCIIE KOMITBIOTEPOM.

O6bruHO 00paboTKa MH(MOPMAITUU — 3TO IEJICHANIPaBIEHHBIN mporiecc. st ycrnenrHoro
BBITIOJTHEHHS 00pa00TKH HHGOPMAITIH UCTIOTHUTEIO JOJKEH OBITh M3BECTEH CIIOCO0 00paboTKH,
T.€. TIOCJIEJIOBATEIILHOCTh JICHCTBHMA, KOTOPYIO HYXHO BBIOJHHUTH, YTOOBI TOCTHYH HYKHOIO
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pesynbTaTa. Onucanue Takou MoCIe0BaTeIbHOCTH IEUCTBUI B MH(POPMATHUKE MTPUHSATO HA3HIBATh
QITOPUTMOM 00pabOTKH.

3. Ilpumepbl cUTYalHIi, CBA3AHHBIX ¢ 00padoTKOii nHGOpMaMu.

Takue cutyalu MOXHO pa3AeauTh HA B THUIA.

IlepBorif THI 00paboTKU: 00paboTKa, CBSI3aHHAs C MOJYYEHHEM HOBOH MH(oOpManuwy,
HOBOTO COJIEpP KaHUS 3HAHU.

K stomy Ty 00paboTKu OTHOCUTCS pelleHre MaTeMaTuuecKux 3aaad. Hanpumep, qansl
JIBE CTOPOHBI TPEYroJbHUKA M Yrojl MEXIy HHMH, TpeOYyeTcs ONpEeNeNUTh BCE OCTaJbHBIC
napaMmeTpbl TPEYrojbHUKA: TPEThI0 CTOPOHY, YIUIbI, IUIOIA/lb, nepumeTp. Criocod 06paboTky, T.€.
QITOPUTM PELICHUS 3aJaud, ONpeeNsieTcs MaTeMaTHYeCKUMHU (opMysIaMu, KOTOpPbIE TOJDKEH
3HaTh UCIIOJIHUTEIND.

K mepBomy ke Tumy o0pabOTKM MH(POPMALMU OTHOCUTCS PEIICHHE PA3IUYHBIX 33134
IyTeM IIPUMEHEHUs JIOTHYECKUX paccyxieHuil. Hampumep, cienoBarens 10 HEKOTOpOMY Habopy
YIUK HAXOJTUT MPECTYIMHUKA; YEJIOBEK, aHATU3UPYS CIOKUBIIUECS 00CTOSATENbCTBA, TIPUHUMAET
pellleHre O CBOUX JalbHEUIIUX ACHCTBUX; YUEHBIH pa3rajbplBacT TaillHy JIPEBHUX PYKOMHUCEH U
T.II.

Bropoit Ttun oOpaboTku: oOpaboTka, CBsi3aHHAsA C HW3MEHEHHEM (GOpMBI, HO HE
M3MEHSIOIAs COJIePIKaHNUS.

K sTomy Ty o6paboTku HHGOpPMALIMK OTHOCUTCS, HAIIPUMEp, IEPEBO] TEKCTA C OJHOTO
s3bIKa Ha Apyroil. Mzamensiercst popmMa, HO TOJDKHO COXPAHHUTHCS cofiepkaHue. BaxkHbIM BUIOM
00paboTku s MHOOPMATUKH SBIsIETCS KoaupoBaHue. KoaupoBaHue — 3T0 mpeoOpa3oBaHUe
nH(pOpMaIlMK B CUMBOJIbHYIO GOpMY, YIOOHYIO Ui €€ XpaHeHUs, Tepeadu, 00pabOTKH.

KoaupoBanue akTUBHO UCIIONB3YETCS B TEXHUUECKUX CPEACTBAaX paboThI ¢ MH(OpManuen
(Tenmerpad, paano, KOMIIBIOTEPHI).

Hpyroii Bug o0paboTku nHGOPMALIUU — CTPYKTYypUpOBaHUe JaHHBIX. CTPYKTypUpOBaHUE
CBS3aHO C BHECEHHMEM ONPEICICHHOTO MOpPsSAKa, ONPEICICHHON OpraHu3alud B XPaHUJIMILE
uH(popManuu. PacnionoxeHue NaHHBIX B al(aBUTHOM MOPSJIKE, TPYNIHUPOBKA MO HEKOTOPHIM
pHU3HaKaM Ki1accu(UKalyy, UCI0JIb30BaHNE Ta0IMYHOTOo WK (rpad)0BOro NpeCTaBIECHN — BCE
3TO MPUMEpPHI CTPYKTypupoBanus. Emie oauH BakHbINH BUJ 00pabOTKH MHPOPMAIIMH — IOUCK.

3amauya moucka OOBIYHO (OPMYIHMPYETCS TaK: HMEETCS HEKOTOpOe XPaHWIIUIIE
uHpopMaluu — HHGOPMALMOHHBIN MaccuB (Tesne(OHHBIM CIpaBOYHMK, CIOBAPb, pacCHUCAHUE
HOe3/I0B U 1Mp.), TpeOyeTcss HaWTH B HEM HYXHYI MH(OPMAIUIO, YIOBIETBOPSIONIYIO
OTIpeIeIEHHBIM YCIIOBUSM MOHUCKa (TeseOH JaHHOW OpraHU3alliM, IepeBo]l JaHHOTO CIIOBa Ha
AQHTJIMMCKUHN SI3BIK, BpPEMs OTIPABJICHUS TaHHOT'O 110€3/1a). AJITOPUTM MOMCKA 3aBHCUT OT CIIocoba
opranuzanuu nHpopmanuu. Ecnu nHdopmanus cTpyKTypupoBaHa, TO MOUCK OCYHIECTBIISETCS
ObICcTpee, 1 MOXKHO MOCTPOUTH ONTHUMAJIbHBIN aIrOPUTM.

4. Bonpocs! u 3a1aHus

1. JlaiiTe ompeneneHne MOHATHIO «00paboTKa HHGOPMAITII

2. aiite onpeneneHne MOHATHIO «XpaHeHHE HHPOPMALITN

3. Tlepeuncnure npuniuns! xona ¢on Heitmana ans komnprorepa

4. Tlepeuncnute YCTPOWCTBA, BXONAIIME B MHUHUMAJIbHO HEOOXOJMMBIH COCTaB

KOMIIBIOTEpA.

5. B uém 3aximouaroTcs MarucTpalbHO-MOIYJIBHBIM MPUHIMII W HTPUHLHUI OTKPHITON

apXUTEKTYphl, KOTOPHIE JIEKAT B OCHOBE CTPOCHHSI KOMITbIOTEpa?

6. Apxutekrypa OBM:

a. IlonsTME apXHUTEKTYpHI.
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C.
d.
e.

[Tpunnumner apxutektypsl J>kona ¢don HeitmaHa (3HaTh X OCHOBHBIC UJIEH U
JIBa JTIOOBIX 00JIee TOYHO).

Cxema kinaccuyeckoi apxurekrypsl OBM.

Cxema MarucTpaabHO-MOAYJIBHOM apXUTEKTYpsl DOBM.

[TonsiTHE M cOCTaB MarucTpaiu.

7. CocraB 1 Ha3HA4YECHHE YCTPOUCTB MepcoHanbHOro KommberoTepa (I1K):

a.

© oo o

[lepedyeHb yCTpOWCTB, BXOAAIIMX B 0a30BYI0 (THIOBYI) KOH(MUTYpAIHIO
coBpeMenHoro I1K.

[lepeuenp ycTpONCTB, pacoOKEHHBIX Ha MATEPUHCKOH IIaTe.

Haznauenue, coctaB 1 XapaKTEepUCTHKH MTPOIECCOPa.

HasnaueHue u BHJIbI TAMSTH.

YcTpolicTBa BHEIIHEW maMsITH (OKECTKME W THOKHE MAarHUTHBIC JIUCKH,
Ja3epHbIe TUCKH, (PIAII-NAMSITh — 3HATh 00OOIICHHYIO CTPYKTYPY U IPUHITUTIBI
3anucu / CYMThIBaHMs HHPOPMAIIHK).

Bunel ycTpoilcTB BBOJA-BBIBOJA, BHUJIBI W XAPAKTEPUCTUKH MOHUTOPOB U
MIPUHTEPOB.
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Tema 1.4. KonnpoBanue napopmanuu. CucremMbl CUMCIEHUS

Ilian:

1. TlousiTe CUCTEMBI CUUCICHUS

2. TlepeBoa Mexay CUCTEMaMU CUHCICHUS

3. Apudmerndeckue onepamnuu B BT

4. Bomnpocsl u 3a7aHus

1. IlonsATHE CHCTEMBI CYHCICHUSA

Nudopmanus B8 IBM koaupyeTcsi B ABOMYHON CUCTEME CUMCIICHHS.

CucremMa CcYHCJIEHUS] — 3TO CIOCOO 3alMCHU YHUCEN C TMOMOIIBI0 33JaHHOrO Habopa
CHeLHATbHBIX 3HAKOB (IIUD).

Cy1iecTBYIOT O3ULIMOHHBIE U HETO3UIIMOHHBIE CUCTEMBI CUUCIICHUS.

B neno3uyuonnpix cucremax cumcieHUs U(PHI HE MEHSIOT CBOETO KOJIMYECTBEHHOTO
3HAUYCHUS MIPU U3MEHEHUHM WX PACMOJIOKEHHs B uucie. PUMckas cuctema CUMCICHUS SIBISETCS
HEeMO3UIMOHHOK. 3HayeHue mudpsl X B unciae XXI ocraeTcs HEM3MEHHBIM IIPH BapHallMH €€
MOJIO’KEHUS B YHCIie (3HaUeHUE B JIF000i MO3UILIMU PaBHO JECATH).

B nosuyuonnsixcucremax cyucieHuss KOJMYECTBEHHOE 3HAYCHHE Kaxaoh wuudpsl
3aBHUCUT OT ee MecTa (mo3unuu) B uwucie. JlecaTuyHas cucTeMa CUUCICHUS SBISETCS
no3uuMoHHou. Hanpumep, B unciie 757,7 nepBasi ceMepka 03Ha4aeT 7 COTeH, BTopasi — 7 €IMHUL,
a TpeThs — 7 AECATHIX JOJEH €IUHUIIBI.

Cama xe 3anuch yncia 757,7 o3Ha4yaeT COKpAILEHHYIO 3alUCh BBIPAXKECHUS

700+50+7+0,7 = 7*10%+ 5*101+7*10%+ 7*10?

3necy 10 cayUT OCHOBOM CHCTEMBI MCYHCIEHUS, a TOKa3aTesb CTENEeHH - 9TO HOMEP
NO3UIMH HU(PHI B 3aMKMCH YKCIIa (HyMepalus BeIeTCs clieBa Ha MPaBo, HAYUHAS C HYJIA).

JIro6ast MO3ULIMOHHAS CUCTEMA CUMCIICHHSI XapaKTepU3yeTCsl CBOUM OCHOBAHHUEM.

OcHoBaHMe MO3MLIMOHHOI CHCTEMBbI CYUCIEHHUSI — 3TO KOJMYECTBO PA3IMYHbBIX 3HAKOB
WJIM CHMBOJIOB, UCTIONIB3YEMBIX JIJIsl H300pakeHus udp B TaHHOM CHUCTEME.

B necstuuHoM cucteM cuncieHus ucnosb3yercs aecath mudp: 0, 1, 2,..., 9; B 1BOUYHOI
— nBe: 0 u 1; BocekMepuuHoii — Bocemb: 0, 1,2,..., 7. B o0mem cimydae, B cucteMe CUUCIEHUS C
OCHOBaHHeM qUcIoib3yroTces nudpst ot 0 10 (q— 1).

3a OCHOBaHME MOXHO TMPHUHATH JIO00E HATYpAIbHOE YHCIIO — J[BA, TPH, YETHIPE U T.II.
CrnenoBarenbHO, BO3MOXXHO OECUMCICHHOE MHOXXECTBO MO3UIIMOHHBIX CHCTEM: JBOHMYHAS,
TPOWYHAsI, YETBEPUYHAS U T.J. 3alHUCh YUCEN B KAXKJOH M3 CUCTEM CUUCIEHUS C OCHOBAaHUEM
(O3HAYaeT COKPAILIEHHYIO 3alUCh BbIPAKEHUS

an10™ + an2q™? + ... + arg™+ aoq® +aaqt + ... +amq™,

rae ai— UUQpPbBl CUCTEMBbl CUYMCICHHUS; N U M — YHCIO IEIbIX W JAPOOHBIX pa3psIoB
COOTBETCTBEHHO.

Hanpumep:

1011,12= 1%23 + 0%22 + 1*214 1*2041%2 1

276,525= 2*8% + 7*8 + 6*8 0 + 5*8 1+ 2*82

B BT npuMeHSIOT MO3ULMOHHBIE CUCTEMBI CUHUCICHHUS C HEACCITUYHBIM OCHOBAHUEM:
JIBOMYHYIO, BOCBMEPHUYHYIO, IIECTHAALATEPUUHYI0 cHCTeMbl u Ap. Jnasg oOo3HaueHus
UCIIONB3YEMON CHCTEMBbI CYHCIICHHS YMCIAa 3aKII0YaloT B CKOOKM M HHJEKCOM YKa3bIBAIOT
OCHOBaHHUE:

(15)10;(1011)2;(735)s;(1EA9F ) 1s.

HNHorma ckoOKM OIMYCKarOT M OCTABIISIOT TOJIBKO WHJIEKC:

1510;1011;7355;1EA9F 1.
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B OBM wucnons3yoT 0eouunyio cucmemy MOTOMY, UTO OHA UMEET DS HpeuUMyuiecme
nepeja IpyruMu CUCTEMaMH:
- JUIsl ee pealu3allid HY>KHbl TEXHUYECKHUE DJIEMEHThI C JIBYMs BO3MOXHBIMHU

COCTOSIHUSIMU(ECTh TOK - HET TOKa, HAMarHW4YeH — HE HAaMarHW4eH W T.I.), a HE C
JIECATBI0, HAIIPUMED, KAK B JECATUYHOM - U 3TO HAMHOTO IIPOLIE;

- TpeAcTaBiieHHE WH(OpMAIMM TOCPEICTBOM TOJBKO JBYX COCTOSHUN HAIACKHO M
IIOMEXOYCTOMYHBO;

— BO3MOXXHO TPUMEHCHHE almnaparta ajreOpbl JOTMKHU JUIsS BBIIOJHEHUS JIOTHUYECKUX
npeoOpazoBaHuii HHGOPMAIIHH;

— aBouYHas apudMeTHKa HAMHOTO MPOINE JECATUIHOMN (IBONYHBIC TAOIUIIBI CIIOKEHUS

1 YMHOXCHHS ITPEICIILHO MPOCTHI):
Tabnuua 1

JBonynas Tabnuua cnoxxeHus |/{Bomdnas Tabinna yMHOKECHUS
0+0=0 1+0=1 0*0=0 1*0=0
0+1=1 1+1=10 0*1=0 1*1=1

Heoocmamok nBOMYHON CUCTEMBI —OBICTPBIM POCT YHUCJIA Pa3psIOB, HEOOXOIUMBIX IS

3arrcCH 4yucjia.
HJ’IH COKpallCHUA 3allMCH aJIpC€COB U COACPKHUMOI'O OHepaTI/IBHOﬁ maMATH KOMIIBIOTCPaA

VICTIONIB3YIOT WIECHHAOUAMEPUYHYIO U 60CbMEPUYHYIO CYICTEMBI HCUHCIIEHHUS: TTOCKONbKY 23=8,
a 2*=16, T0 Kaxcovle mpu deouunbIX pazpada(Tpuazia) uucIa 0OPA3YIOT OOUH 60CbMEPUUHDLIL, A
Kajcowvlx yemulpe 060UUHbBIX pa3pada (TETPAIa) -00UH WeCHHAOUamepuyHblil.
Huxe, B Tabnuie 2 mnpuBeieHbl nepBble 16 HaTypaJbHBIX 4YMCEN 3alUCaHHBIX B
JIECATUYHOM, IBOMYHOM, BOCbMEPUYHOW U IECTHAAUATEPUYHON CUCTEMAX UCUUCIIEHUS.
Tabnuma 2

CHCTEeMBI CUNCIICHUS

Hecsatnunas |[IBonunas |(BoceMepuunas |lllecTHannarepuynas
0
1
10

11

100
101
110
111
1000
1001
1010
1011
1100
1101

~N|[o|oal bW DN| L] O

=
o

Ol N0 P W|IDN|FL|O

-
-

[N
o
[N
N

[N
[EEY
[N
w

[N
N
[N
SN

[N
w
[N
a1
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14 1110 16
15 1111 17 F

2. IlepeBoa MeKI1y CHCTEMAMHU CHUCTIEHUS
Takum o0pa3zom, 1Jis1 NepeBoa YN CJIa U3 JIIO0O0H CUCTeMbI CUMCIEHHS B 1eCATHYHYIO

cienyer:

1. mpoHymepoBaTh pa3psiIbl UCXOIHOTO YHCIIA,

2. 3amucath CyMMy, cllaraeMble KOTOPOH MOJydaroTcs KakK MPOU3BEACHUS OYEPEIHON
1M (peI HA OCHOBAHWE CUCTEMBI CUHCIICHUS, BO3BEJCHHOE B CTENICHb, PABHYIO HOMEPY
paspsna;

3. BBINOJIHUTH BBIYMCIICHHSI M 3alKCaTh IMOJYYEHHBINM pe3ynbrar (yka3aB OCHOBAHHE
HOBO# cucTeMbl cuucienus — 10).

10910=11011012

40:816

12 =
1243 |16 4310
1232 77|16

11 B4 4 (10
o

3 2.
4

PI/ICYHOK 1. HepeBo,ua YKCIIa U3 JTI000I CUCTEMBI CUMCIIEHNS B ACCATHUYHYIO
Taxkum 006pa3om, 1UIsi mepeBoAa YNCIA U3 JeCATHYHOI CUCTEMbI CHHCIEHUS B JIIO0YI0
APYIyI0 HEOOXOAUMO:
1. BBITOJHUTH JACJIICHHUE Ha COOTBETCTBYIOIICC OCHOBAHUC CUCTEMBI CUUCIICHUS
2. 3ammucath OTBET B OOPATHOM ITOPSIJIKE
100101011 =
) 876543230 =
=125+ 0274+ 0:2°+1:25+0.2% +1-2% 4+ 027 +1-27 +1.2%=

=256 +0+0+32+0+8+0+2+1=299

Q=

265.=1:8%4+2.8%4+6:8"+5-8°=
2508

=1:'5124+2:64+6-84+5-1=512+128+ 48 +5=693m

A2E =10-16"+2-16"+14-16"=
21016

=10-256+2-16 +14-1=2560+32+14 =26061(
Pucynox 2. IlepeBona ynicia u3 AeCITUIHON CUCTEMBI CUUCIIEHUS B JIIOOYIO IPYTYIO
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3. Apupmernyeckue onepanuun B BT

B BT c nenpio ynpoleHus peanu3alud apu(pMETHUYEeCKUX ONepanuidl MNPUMEHSIOT
CIEIUAIILHBIE KOJIBL: NPAMOU, 00pamHblil, OONOJIHUMENbHBILL.

Ilpsimoui k0O CKJIaIbIBAaeTCSl W3 3HAKOBOTO paspsaa (crapuiero) m COOCTBEHHO YHCIA.
3HaKOBBIN pa3psa uMeeT 3HaueHue: 0 — IS MOJIOKUTENBHBIX YKced; | — JUIsl OTpUIATeNbHBIX
YHCe.

Hanpumep: npsimoii ko aiis ynucesn —4 u S:

-4 10=10021_100; 510=101,0_101

Obpammuwiii k00 o0pa3yeTcss U3 IPSIMOTO KoJia 3aMEHOM HYyJIeH - eMHUIIAMU, a SUHUIL -
HYJISIMU, KpoMe [udp 3HAKOBOTO paspsiaa. JlJis mOJ0KUTENBHBIX YHCeT 0OpaTHBIN KO COBIAIaeT
¢ mpsiMbIM. Mcrionb3yeTces Kak MPOMEKYTOUHOE 3BEHO ISl TOJIYYCHHS IOMIOJIHUTEIIBHOTO KOJ1a.

Hanpuwmep:

IIpsmoii kog 1 100 1 101

O6parsbiii kox 1 0111 010

JononrnumenvHoiti ko0 obpa3yercs U3 oOpaTHOro koja aoOaBieHueM 1 K miagmemy
paspsny.

Hampumep: HalTH TOMOJIHUTENBHBIN KOJT

-710=111»

[Ipsmoii ko 1 111, O6pathsiii kog 1000

Jononuurensusiil koa :1_001 (1_000+1)

Ilpasuno cnoscenuss 080UYHBIX YUCEN:

[Ipu anreOpanvdeckoM CIOKEHUH TBOMYHBIX YUCEN C UCIIOJIb30BAaHUEM JOTIOJHUTEILHOTO
KOJIa TIOJIOXKHUTENIbHBIC CjlaraeMbie MPEACTABISAIOT B NPSIMOM KOJE, a OTPHIATCIIbHBIE — B
JOTIOTHUTEIFHOM KOZ€. 3aTeM MPOHM3BOASIT CyMMHPOBAHHE STHUX KOJOB, BKJIIOYas 3HAKOBBIC
paspsiabl, KOTOpPBIE MIPH 3TOM PAcCMaTPUBAIOTCSA Kak cTapiiue paspsabl. [Ipu BOZHHKHOBEHUH
MepeHoca M3 3HAKOBOTO pa3psijia €QUHMILY IepeHoca OTOpachiBaroT. B pesynbTaTe monydaroT
anreOpanvecKyro CyMMy B MPSIMOM KOJI€, €CJIM 3Ta CyMMa TMOJIOKUTEIbHAs, U B JIOMTOJIHUTEIIEHOM
KOJie, €ClIi CymMMa oTpularenbHas. YTOObl TEepeBEeCTH YHCIO U3 CHUCTEMBI CUHCICHHUS C
OCHOBaHHEM ( B OdecamuuHylo, HAJI0 OSTO YHCIO TPEACTaBUTH B BHUJE CYMMBI CTENEHEH
OCHOBaHUsI(.

Hampemaep: 1) HafiTi pasgocTe 1315-12 9
B meomuH0of cHCoTEME
131u=1 1”13 H 1210=1 mﬂg
Oma 13 -12
[Tpaiod xog 0_11m 1_ 1100
DbpaTHEE Kof 1 o011
JononHHTENEHEIA Koy 1 0100
BEMHTAHNE SaMEHAC CIIOE CHHEM:
0_11m
+1 0100
100001 , TIEPEVED EMMEELY oThpackEaen i pesymetar =0 0001,
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EOfIE.

2) HafiTH pasHOCTE S1p-131n

IS t -13
[Ipmaof xog 0 1000 1 11m
ObpaTHER Kop 1_0o10
JOIOMHMT eNEHEH K07 10011
BEMHTaHHE JaMEHASM CI0NEHHEL:

n_1aaao

+ 10011

1_1011
B 3HaK0oEOM paspane CTOHT eJHHHIA H, SHAYHT, PEIYILTAT NOJIYHEH B JIOMONHHT ETHH O

[Tepefigent 0T MOIOIHETEIEHONO Koga & obpatHony: 1 1011 -1 =1 1010,
[Tepefinen oT obpaTHoro Koga K mpamongy: 11010 — 1 0101 = -5

Pucynox 3. Apudmerndeckue oneparuu B BT

4. Bornpocsl 1 3aJlaHus
1. IlepeBeauTe U3 AECATUYHON CHCTEMBI CUMCIICHUS Ynciia B 2, 8, 16, pe3yJIbTaT 3auIimTe

B Ta6J'II/II_[y. Pemenne pacnurcarb, a OTBET 3aHCCTH B Ta6n1/1uy

Tabmuma 3

10-cc 2-cc 8-cc 16-cc

24

67

89

456

347

2. HepeBeI{I/ITe qucia B ACCATUYHYHO CUCTEMY CUHUCIICHUC. Pemenue paciucaTtb, a OTBET

3aHCCTHU B Ta6nnuy

Ta0nuua 4

563

F6716

111001

111100002

5673

FA416
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Tema 1.5. DieMeHTbI KOMOMHATOPHUKH, TEOPHUHM MHOKECTB M MAaTeMAaTHYeCKOM
JIOTHKHU

Iian:

1. OcHOBHBIC IOHATHS: KOMOMHATOPHKA, IEPECTAHOBKA, COUCTAHUE U Pa3MEIICHHE.

2. Jloruka. Jlornueckue ornepauuu

3. OCHOBBI TEOPUU MHOYKECTB

4. Boripocsl 1 3aJlaHust

1. OcHoBHbIE MOHATHS: KOMOMHATOPHUKA, MIEPECTAHOBKA, COUeTAHHE U Pa3MelleHue.

KombOunaropuka - 3T0 paszznen MaTeMaTHKH, B KOTOPOM H3Y4YalOTCS BOMPOCHI O TOM,
CKOJIBKO Pa3JIMYHbIX KOMOMHAIMH, MOJYMHEHHBIX TEM WJIA UHBIM YCJIOBHUSM, MOKHO COCTaBUTh
U3 33JIaHHBIX OOBHEKTOB.

DneMEeHTHl KOMOMHATOPHKY SIBIISFOTCS BaXKHBIM HHCTPYMEHTOM B MAaTEMAaTHKE U HAYKe O
JaHHbIX. OHU MO3BOJISIIOT HAM paccMaTpUBaTh pa3IMYHble KOMOWHAIMKM M TEPECTAaHOBKU
00BEKTOB, a TAK)KE aHAJIM3UPOBATh UX CBOWCTBA U BEPOSTHOCTH.

OcHOBHbIE TIOHATHS KOMOMHATOPUKH BKJIIOYAIOT IEPECTAHOBKH, COYETAaHUS U
pa3mernienus. [lepectaHoBKa - 3TO YHOPSAJOYEHHOE PACIIOIIOKEHHE O0BEKTOB, HAOOP KOTOPBIX
MOKeT ObITh mepeymnopsanodeH. CouetaHue - 3T0 HAOOp OOBEKTOB, BHIOPAHHBIX M3 33JaHHOTO
MHOKECTBa 0e3 ydera mopsjka. Pa3menieHue - 3TO yHmopsigoYeHHBbIE HA0OpPBI OOBEKTOB W3
3aIaHHOTO MHOJKECTBA.

[MpuHIMIT CyMMBI W TPHHIMII TMPOU3BEACHUS SIBISIOTCS OCHOBHBIMU TPHHIIUATIAMHU
KOMOWHATOpUKHU. [IpUHIIMI CyMMBI YTBEp)KIAaeT, YTO €CIU 3a/adya MOKET OBbITh BBIMOJHEHA
HECKOJIbKUMH PA3IMYHBIMU CIIOCO0aMHU, TO 00Ilee KOJUYECTBO CIOCOOOB PaBHO CyMMe
KOJIMYECTBA CIIOCOOOB BBIMOJHEHHS KaXKIOTO OTIENBbHOTO crocoba. [IpuHuun mpousBeneHus
YTBEpXKAAeT, 4YTO €clU 3a7adya MOXKET OBbITh BBINOJHEHA TIOCIEeI0BAaTEIbHO HECKOJIbKUMU
HE3aBHCHUMBIMH dTamamu, TO oOllee KOJIMYECTBO CIOCOOOB BBHINIOJHEHUS 3a/a4dl PaBHO
MPOU3BEICHUIO KOJMUYECTBA CIIOCOO0B BBIMOIHEHHSI KXKIOTO JTara.

KomOunaropuka Takke MIMPOKO MPUMEHSETCS B 3a/adyax BEPOSTHOCTH W TEOPHUH WID.
Hanpumep, nmst onpeneneHuss BEpOATHOCTH ONPECIICHHOTO CX0/1a B CIIy4aifHOM SKCIIEPUMEHTE,
KOMOWHATOPHUKY MOKHO HCIIOJIB30BATh /IS OINPEACIICHUs KOJIMYEeCTBA BO3MOXHBIX MCXO0/0B. B
3a/1auax TEOPHH UTP KOMOMHATOPHKA YaCTO MCIOJb3yeTCs IS OIICHKU KOJIMYECTBAa BO3ZMOMKHBIX
CUTYaIlui U pa3UYHbIX CTPATETHIl HTPOKOB.

Bce aTu aciekTsl KOMOMHATOPUKY UMEIOT HTUPOKOE MPUMEHEHUE B PA3IUYHBIX 00JIaCTIX
3HaHMUS - OT MaTeMaTHKU U (U3UKU 10 MHPOPMATHKU U dKOHOMHUKHU. [loHMMaHHWE OCHOBHBIX
MOHITUIA U MPUHIIMIIOB KOMOMHATOPHKHU TO3BOJISIET HAM pelIaTh CIOKHBIE 3a7aud U HAXOJIUTh
ONTUMAJIbHBIC PEIICHUS B PA3IUYHBIX CUTYaIIHIX.

IlepecranoBku

Ompenenenue: llepecTraHoBKaMU W3 N AJIEMEHTOB HA3bIBAIOTCS KOMOWHAIMK M3 N

SJICMECHTOB, OTJIMYAIOIIHUEC APYT OT APYyra TOJbBKO MOPAAKOM pacCIlOJIOXKEHUA B HUX 3JICMCHTOB.
P,=n!

n

Dopmyia
Tunuunas cmoicnosas Haepyska: « CKOIbKUMU CHOCOOAMU MONCHO nepecmasums N

00beKmos? »
CKOJBKMMH CTIOCO0AaMH MOKHO PACcCTaBUTh 3 pa3IMyHble KHUTH Ha KHUKHOM MoJKe?
Pemienue: BeiOupaem oHy U3 3-X KHUT U CTAaBHM Ha TIEPBOEC MECTO. ITO MOXKHO CIENIaTh
3-Ms criocobaMu.
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BTopyro kHUTY MBI MOXEM BBIOpATh U3 2-X OCTABIIMXCS ABYMS CIIOCOOaMHU, mojrydaeM 3 -2
CIOCO0OB.

TpeTbro KHUT'Y MBI MOXeEM BBIOpaTh 1 criocobom.

[Monmyuures 3-2-1=6 cioco6oB.

Ortsger: 6.

[Ipumep 1. CkonapkuMHU croco0aMu MOKHO PAacCTaBUTh &8 YYaCTHUKOB (PUHAIBHOTO
3a0era Ha BOCHMHU OETOBBIX JOPOXKKAX?

Pemenue: Pg=8!=1-2-3-4-5-6-7-8=40320.

Otset: 40320.

[Tpumep 2. CkonbKUMHU CIOCOOAMU MOXHO COCTaBUTh PAaCIMCAaHUE HA OJUH JE€Hb, €CIIU B
3TOT AEHb MIPENYCMOTPEHO 6 YPOKOB 10 6 pa3HbIM Npeameram?

Pemenue: Pe=6!=1-2-3-4-5-6="720.

Otset: 720.

[Tpumep 3. CKONBKUMH Pa3IUYHBIMH CIIOCOOAMH MOYKHO Pa3MeCTUTh Ha ckameiike 10
YeJoBeK?

Pemenwne: Pg=8!=1-2-3-4-5-6-7-8-9-10=3628800.

Otsert: 3628800.

[Tpumep 4. CKOABKO CIIOB MOKHO TOJIYYUTh, IEPECTaBIIsisi OyKBHI B ciioBe ['opa?

Pemenue: Ps=4!=1-2-3 -4 =24,

Otser: 24.

[Tpumep 5. CkoJIbKO pa3IMYHBIX IIECTU3HAYHBIX YUCEIN, KPATHBIX 5, MOKHO COCTaBUTh U3
uudp 1, 2, 3,4, 5, 6 npu ycioBuu, 4To HUQPHI B YUCIIE HE TTOBTOPSIFOTCS?

Pemenne: UToObI uncio ObUI0 KpaTHBIM 5, b pa 5 OIKHA CTOSTH Ha OCIEAHEM MECTE.
OcranbHple 1UGPBI MOTYT CTOATH HAa OCTaBUIMXCA ISITH MeCTax B JIIOOOM TOpSAKE.
CrnenoBarenbHO, HMCKOMOE KOJIMYECTBO IIECTU3HAUHBIX 4YHCEN, KpPaTHBIX S5, PaBHO YHUCIY
MEPECTaHOBOK U3 5 JIIEMEHTOB, T.€.

Ps=5!=1-2-3-4-5=120.

Otser: 120.

Pasmemenus

Omnpenenenne: PasmerenremM u3 N anemenTtoB 1o K (K<n) Ha3biBaeTcs 1000e MHOXKECTBO,

cocrosiee u3 K 211eMeHTOB, B3ATHIX B ONPEACIEHHOM NOPSAKE U3 JAHHBIX N 2JIEMEHTOB.
k n!

A= i

Tunuunasn cmvicnosas HazcpysKa.: «CKOMbKUMU CNOCODAMU MONCHO 8bl6paI’Hb k o6wexmos

®opmyna:

U 8 Kaxcooli 8blOOpKe nepecmasumy Ux Mecmamu? »

HMmeeTcss 5 KHUT U O/1HA NIOJIKA, TaKasl YTO HA HEH BMEIAETCS JINIIb 3 KHUTH.

CKOJNBKMMHU CIOCO0aMH MOKHO PACCTaBUTh Ha MOJIKE 3 KHUTH?

DTO0 3a7a4a Ha pa3MeIlCHUE.

Pemenue: Boibupaem oiHy U3 5-TH KHUT U CTaBUM Ha IEPBOE MECTO Ha IMOJIKE. ITO MOYKHO
cenarhb 5-10 Croco0amu.

Bropyto kHUTY MBI MOKeM BBIOpaTh 4-Msi crioco0aMu U MOCTaBUTH PSAIOM C OJHOU U3 5-
TH BO3MOJKHBIX IIEPBBIX.

Takux map Moxer ObITh 5-4.

TpeTbto KHUT'Y MBI MOKEM BBIOpaTh 3-Ms CLIOCO0AMH.
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[Tonmyuutcst 5-4-3 pazHOOOpa3HBIX TPOEK. 3HAYUT BCETO CIIOCOOOB pa3MECTUTh 3 KHUTH U3
5-tn 5-4-3 = 60.
Ortgert: 60.
ITpumep 1. Yuammecss Broporo kiacca u3y4aroT 9 npeameroB. CKOIBKMMHU criocobamMu
MO>KHO COCTaBUTh pacHucaHue Ha OJIUH JIeHb, YTOOBI B HEM ObLIO 4 pa3IMYHBIX MpeaMeTa?
s+ 9 1.2.3-4.5-6-7-8-9

=—= =6-7-8-9=3024.

Pewrenue: 5! 1.2:3-4-5
Otser: 3024.
[Tpumep 2. CKOJIBKO TPEX3HAYHBIX YUCET MOXKHO COCTaBUTh U3 udp 2, 4, 6, 7, 9?7

I

A§:5=3-4-5=60.

Pemenue: !
Otser: 60.

[Tpumep 3. B copeBHOBaHUAX BbICIIeH nurH 1o (Gyrdory ydactByroT 18 komana. boprba
UJCT 3a 30JI0ThIe, cepeOpsiHbie W OpoH30BbIe MeAanu. CKOJIBKAMHU CHOCOOAMH MOTYT OBIThH
pacrpeiesieHbl MeJaIi MEeX1y KOMaH aMu?

s 18!
=22 _16.17-18 = 48%.
Permienue: 15!

Ortgert: 4896.
[Tpumep 4. CkoIpKUMHU CIIOCOOAMU MOKHO OIYCTUTH 5 mHceM B 11 IOYTOBBIX SIIUKOB,
€CJIM B KaXKIbIH SIIUK OIyCKAIOT He 00siee 0JHOTO muchMa’?

|
N =_7.891011-5500.
Perenue: 6!

OtBeTt:55440.
[Ipumep 5. bops, duma u Bonoas cenu urpare B KapThl. CKOJIBKMMHU CIOCOOAMHU KM
MO>KHO CJIaTh T10 OJIHOM KapTe? (kor00a codepacum 36 kapm)

Pemenne:

|
A§6=%:34-35-36=42840

— croco0aMu MOKHO pa3ziaTh 3 KapThl UTPOKaM.
Otset: 42840.
[Ipumep 6. B maccaxupckom mnoe3ne 9 BaroHoB. CKOJIBKMMH CIIOCOOaMH MOYKHO
paccaanuTs B IOC31€ 4 YCJIOBCKA, IIpH YCJIOBHHU, YTO BCC OHU JOJI’KHBI €XaTh B Pa3JINYHBIX BaroHax?
Pemenue:
A;‘=%=6-7-8.9:3024

5 — crocobaMu MOKHO PaccaauTh B IOe3/€e 4 deaoBeka.

Otsert: 3024.

Coueranus

Omnpenenenne: CoueranueM u3 N snemeHToB 10 K (K<N) HaspiBaeTcs 11000€ MHOXKECTRBO,
COCTaBIICHHOE W3 K 3IIeMEHTOB, BRIOPAHHBIX W3 JAHHBIX N 3JIEMEHTOB (HE MMEET 3HAYCHUsI, B
KaKOM MTOPSIIKE YKa3aHbI DJIEMEHTHI).

Ck _ n!

dopmyna: | (N—KL-K

Tunuunas cmvicrnosas Haepyska: « CKOTbKUMU cCnocobamu ModcHo eblopams K o6vexmos
uz N?»

CKOJIBKUMHE CITOCOOaMH MOXKHO PACCTaBHTh 3 TOMa Ha KHIDKHOM ITOJIKE, €CIIH BBIOMPATH
UX M3 UMCIOIIMXCS B HATMYMH BHEIIHE HEPA3THYUMbBIX 5 KHUT?
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9TO 3a7a4a Ha COYETaHHUA.

Pemenue: Kuuru BHemHe HepaznuuuMbl. Ho oHM pasnuuarorcs, U cymiecTBeHHo! Ot
KHUTH pa3HbIe TI0 COAep KaHuI0. BO3HMKaeT cuTyarusi, Korja BayKeH COCTaB AJIEMEHTOB BHIOOPKH,
HO HECYILIECTBEHEH MOPSA0K UX PaCHOIOKEHNUS.

123 124 125 134 135 145

234 235 245
345
Ortser: 10.
[Ipumep 1. B knacce 7 4enoBeK YCIEIIHO 3aHUMAIOTCA MaTeMaTukoi. CKOJIbKUMH

cnoco0aMu MOIKHO BbI6paTb W3 HUX OABOUX JIS Y4aCTHA B MaTeMaTHUECKOM OHI/IMHI/Iaﬂe?
7 567 67
2 - >l

G35 285 2

Pemenue:
Otser: 21.
ITpumep 2. Ha TpenupoBkax 3anumaiorcsi 12 GackeT0omucToB. CKOJBKO MOXET OBITh
OpPraHU30BaHO TPEHEPOM PA3HBIX CTAPTOBBIX MATEPOK?
C15 _ 122 71.8-9-10-11-12 =8~9~10~ll~12

= =8-9-11=792.
St 71 ST 120

Pemenue:

Otset: 792.

[Tpumep 3. B smuke Haxomutcs 15 meraneit. CKOJIBKMMH CIIOCOOAMU MOXKHO B3SITh 4
neranu’?

15 111-12.13.14-15 12.13-14.-15

S B 4.11 24

Pemenne:
OtBeT: 1365.

[Tpumep 4. CkobKUMHU CITOCOOaMH U3 KOJIObI B 36 KapT MOKHO BBIOpATh 3 KapThl?
36! 331-34-35-36 34-35-36

= = =T7140.
¥ 33.3 333 6

Pemenne:

Ortset:7140.

[Ipumep 5. [Ins ygactus B komaHje TpeHep oroupaer 5 manbuukoB u3 10. Ckoabkumu
crocob6aMu OH MOKET CPOPMHUPOBATH KOMaH/Y, €CIH 2 ONPEIEICHHBIX MAIbUMKa JOKHBI BOUTH
B KOMaHAay?

Pemenue: T.k. 1Boe MaTbYMKOB BOMAYT B KOMaHJy, TO OCTaeTcsi otooparh 3 u3 8. st
BBIOOPKHU Ba)XXKEH TOJIBKO COCTAB (10 YCIOBHIO BCE UJIEHBI KOMaH bl HE Pa3IMYalOTCs 110 POJISIM).

C3: el :5!-6-7-8:6-7-8:

8 3.5 3.5 1.2.3
Otser: 56.
[Ipumep 6. B maxmaTHOM TypHUpE NPUHUMAIM ydacTHe 15 mIaxMaTHCTOB, MpHUYEM

56.

KaKJIbIN U3 HUX CBITPAJI TOJIBKO OJHY MAPTHIO C KAKBIM U3 OCTabHBIX. CKOJIBKO BCETO MapTUi
OBLJIO CBITPAHO B 3TOM TYpHHpE?
Pemenue: B onHOM urpe yyacTBYIOT 2 4ellOBEKa, CIEJOBATEIbHO, HY>KHO BBIYUCIIHT,

CKOJILKHMMH CII0OCO0aMU MOYKHO OTO6paTB 2-X YeJ0BEK U3 15, IpHUYCM IOPAJAOK B TAKUX ITapax HE
(- 18 131415 1415
52113 213 1.2

Otset: 105.

=105.
BaXXCH.
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[Tpumep 7. CKOIBKO pa3IuYHBIX APOOEH MOXKHO cOCTaBUTh U3 umcen 3, 5, 7, 11, 13, 17
TaK, YTOObI B KXY JIpoOb BXOAMIM 2 pa3iauyHbiXx uyncia? CKOIBKO cpeau HUX Oyaer
NpaBUIBHBIX APOOeii?

Pemenwue: Paznuunbix apoOeit u3 6 yucen: 3, 5, 7, 11, 13, 17 MOXHO COCTaBHUTH
2 ,_ 68 ,_ 456

Co2=qa?= g g 27°0=%0

2
mTyK ( Ce crioco0aMu BBIOMpaeM JBa 4yucia u3 6, u
JIBYMsI CIIOCOOaMM COCTaBJIsieM M3 HUX ApoOb, CHayajla OJHO YHMCIO — YUCIHUTENb, APYroe —
3HaMEHATEeJIh ¥ HA000POT).

N3 stux 30 qpobeii 15 OyayT npaBUIIbHEIC.

OtseTt: 30; 15.

ITpumep 8. bops, Juma u Bomons cenu urpats B KapThl. CKOJIBKMMHU CIIOCOOAMHU UM
MO>HO CJIaTh MO0 OJHOM KapTe? (ko100a codepacum 36 kapm)

Penrenue:
3 36!
Cs= 333 7140

— crnoco0amMy MOYKHO M3BJICYb 3 KapThl U3 KOJIOABL. Teneps paccCMOTpUM,
KaKylo-HHOYIb OIHY U3 ceMu mulcAy cma copoka KOMOMHAIMN, HapUMep: KOPOoJIb MUK, 9 uepBeit
, 7 uepBel. OTu 3 KapThl MOXHO «mepecTaBuTb» Mexay bopeii, Jumoit u Bonogeii

3
Ps=3!=6crocobamu. Toraa CuPa=7140-6=42840 (1o 5anm moxkmo crath Mo ommoit KapTe 3-M
UTPOKAM.
OtBet:42840.

k

[Momyuunu Gpopmyiny: Cn Pu= An,

2. Jloruka. Jloruyeckue onepanuu

Jloruka sBiIsieTCSI OAHOM M3 JUCLMIUIMH, OOpa3yIoIMX MaTeMaTHYecKud (yHIaMEHT
WH(POPMATHKH .

TepmuH «I10rHKa» NPOUCXOAMUT OT JIPEBHErPEUEcKoro logos — «CiioBO, MBICIb, TOHSTHE,
paccyxaeHue, 3aKOH».

Jlornka — 3TO Hayka O 3akoHax MU (opmax MbiuieHHs. OHa u3ydaeT aOCTpaKTHOE
MBIIIEHUE KaK CPEACTBO MO3HAHUS OOBEKTUBHOTO MHUpA.

Bbicka3biBaHue

Jns uHQOpPMAaTHUKM Bak€H pasfell MaTeMaTHKH, Ha3blBaeMblii aireOpoil JIOTHKY;
00BEeKTaMU aJIreOphI JIOTUKHU SBIISIIOTCS BBICKA3bIBAaHUSL.

Bbicka3blBaHHE — O3TO TIOBECTBOBATENBHOE NPEUIOKEHHE, IPO KOTOPOE MOXKHO
OIPEEIIEHHO CKa3aTh MICTUHHO OHO WJIH JIOKHO.

He Bcsikoe moBecTBOBaTeNnbHOE MNpPEAJIOKEHUE SIBISETCS BbICKa3zbiBaHMeM. Hampumep,
npeiokeHne «ITO MPEUIOKEHHUE SBISETCS JOXKHBIMY» HE SIBISIETCA BBICKa3bIBAaHHEM, TaK Kak
OTHOCHUTEJIbHOTO HETO HEeJb3sl CKa3aTh, UCTUHHO OHO WJIU JIOKHO, 0€3 TOro yToObl HE MOIYYHUTh
IIPOTUBOpPEUHE.

[ToGynuTenbHbIE U BOMPOCUTENBHBIE IPESIOKEHHSI BHICKA3bIBAHUSAMU HE SIBIISIOTCS.

Bricka3piBaHUS MOTYT CTPOHMTHCS C UCIOJIb30BAHUEM 3HAKOB PA3IUYHBIX (POPMaIbHBIX
S3BIKOB — MaTEMaTUKH, (PU3UKU, XUMHUH U T.I1.

He siBnsitoTCA BBICKA3bIBAHMSIMY YHCIIOBBIE BEIPAXKEHM S, HO U3 IBYX YHCJIOBBIX BBIPQXKEHUI
MO’KHO COCTaBUTh BbICKa3bIBaHHE, COCTMHUB UX 3HAKAMU PaBEHCTBA WJIM HEPABEHCTBA.

He sBastoTcst BhICKa3bIBaHUSIMU PaBEHCTBA WIIM HEPABEHCTBA, COJIEPIKALIIE TIepEMEHHBIE.

Anrebpa JIOrMKM OTBJIEKAaeTCS OT CMBICIOBOM coepX aTelbHOCTH BbicKasbiBaHUM. Ee
MHTEPECYeT TOJIbKO TO, MCTUHHO WJIM JIOXKHO JaHHOE BbICKa3biBaHUE. B anrebpe soruxu

40



BBICKa3bIBaHUS 0003HAYAIOT OYKBaMU U HAa3bIBAIOT JIOTUYECKUMU TIepeMeHHbIMU. [Ipu 3TOM eciu
BBICKA3bIBAHUE HWCTUHHO, TO 3HAUEHHUE COOTBETCTBYIONICH €My JIOTMUECKOH MepeMEeHHOI
o6o3HauarT enunuieit (A = 1), a eciiu n0xH0 — HyneM (A =0). 0 u 1, o6o3HavaroNMe 3HAYEHUS
JIOTUYECKUX TIEPEMEHHBIX, HA3BIBAIOTCS JIOTHYECKUMU 3HAUYCHUSIMU. ANreOpa JOTHKHU OMpeIeisieT
MpaBUJIa 3aMKCH, YIPOIICHUS U MpeoOpa30oBaHMs BHICKA3bIBAHUI M BBIUMCICHHS MX 3HAUYCHUH.
Onepupyst TOTHYECKUMU TEPEMEHHBIMU, KOTOPbIE MOT'YT OBITH paBHBI TOJIbKO 0 miu 1, anreOpa
JIOTUKUA TIO3BOJIAET CBECTH 00paboTKy MHGOpManuu K ONepanusM C JBOMYHBIMH JAHHBIMU.
HmenHo ammapatr aiareOpbl JIOTUKH MOJI0XKEH B OCHOBY KOMITBIOTEPHBIX YCTPOWCTB XpaHEHUS U
00pabOTKHN JaHHBIX.

Jlornyeckue onepauuu

BrickaspiBaHUs OBIBAIOT MPOCTHIC U CIIOXKHBIC.

— DBeicka3piBaHue Ha3bIBae€TCA MPOCTHIM, €CIM HHUKAaKas €ro 4acTb caMa He SIBIISETCS

BBICKA3bIBAHUEM.
— CrnoxHble (COCTaBHBIC) BHICKA3bIBAHUS CTPOSITCS U3 MIPOCTHIX C TOMOIIbIO IOTHYECKUX
oIeparuu.

Jlormueckue omepanuud — MBICIUTENbHbIE JEUCTBUSA, PE3YyJIbTATOM KOTOPBIX SBISETCS
WU3MEHEHUE COJICp)KaHus WM 00beMa IMOHSATHH, a TaK)Ke 00pa30BaHUE HOBBIX MOHSATHH.

Jlormdeckoe yMHOKCHHE WJTH KOHBIOHKITUS

KoHbIOHKIHS — JIOTUYECKast OTepallis, CTaBsAas B COOTBETCTBHE JIBYM BBICKA3bIBAHUSIM
HOBOEC BBICKa3bIBaHUE, SBJISIONICECS MCTUHHBIM TOTJIa U TOJBKO TOTJIA, Korma 00a MCXOTHBIX
BBICKA3bIBAaHUSI UCTHHHBI.

Oo6o3nauenue: A 11 B, AAB, A'B, A&B.

Tabnuia HICTHHHOCTH )11 KOHBIOHKIIAN

Tabnmna 1
A B A&B
0 0 0
0 1 0
1 0 0
1 1 1
Jlornueckoe Ca0KeHue UIN TU3BIOHKIIHS
JIM3BIOHKIMST - JIOTHYECKash Olepamus, KOTOpas JBYM BBICKa3bIBAHHMSIM CTaBUT B

COOTBETCTBHE HOBOE BBICKA3BIBAHME, SIBIISAIONIEECS JOKHBEIM TOIa M TOJBKO TOrJAa, Korma oba
HCXOJIHBIX BBICKA3BIBAHUS JIOKHEI.

Oo6o3nauenue: A JIM B, AvB, A+B.

Ta6J'II/IHa UCTUHHOCTHU IJId AU3BHOHKIINNU

Tabmuma 2
A B AvVB
0 0 0
0 1 1
1 0 1
1 1 1

Jlornueckoe OTpUILIaHUE WIIHM HHBEPCHS
I/IHBepCI/IH — JIOTHUYCCKas onepaum{, KOTOpaH CTAaBUT BBICKA3BIBAHHUIO B COOTBCTCTBUC
HOBOE BBICKA3bIBAHKE, 3HAUCHHE KOTOPOTO MTPOTHUBOIIOIOKHO UCXOTHOMY.
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O6o3nauenue: HE A, A, —A.
Tabnuiia KICTUHHOCTH TSI HUHBEPCHH

Tabmuna 3
A A
0 1
1 0

Jlornueckoe cie0BaHUE WA UMILTUKALHS

NMnukanust - 3TO JOrMYecKasl onepanus, KOTopas JIBYM BBICKa3bIBaHUSIM CTAaBUT B
COOTBETCTBUE HOBOE BBICKA3bIBAaHHUE, SBJIAIOIIEECS JIOKHBIM TOTAA U TOJIBKO TOTJa, KOrja W3
UCTHHBI CJENYeT JIOKb. 1O €CTh JaHHas JIOTMYECKas OIepalusl CBSA3bIBAET JBa IPOCTBIX
JIOTUYECKUX BBIPAKEHUS, U3 KOTOPBIX MEpBOE sBisieTca ycnoBueM (A), a Bropoe (B) sBisiercs
CJICZICTBUEM.

O0o3Hauenue: eciu...,70..., A — B.

Tabnuua HCTUHHOCTH JUI UMILTUKALUH

Tabnuma 4
A B A—B
0 0 1
0 1 1
1 0 0
1 1 1

Jlornueckoe paBeHCTBO MJIH SKBUBAJIEHTHOCTh

DKBUBAJIEHTHOCTH - ATO JIOTHUECKAs orepalusi, Kotopas IByM BbICKa3bIBAaHUSIM CTaBUT B
COOTBETCTBUE HOBOE BBICKA3bIBAHUE, KOTOPOE CUMUTACTCS MCTUHHBIM, €CITM 00a BBICKA3bIBAHHS
7100 OJHOBPEMEHHO WMCTHUHHBI, JIMOO OJHOBPEMEHHO JIOKHBI, U JIO)KHBIM BO BCEX OCTAJBLHBIX
CiIyJasix.

OO6o3HaueHue: Toraa 1 TOJIBKO Toraa, korga, A < B, A~B.

Tabnuia HICTHHHOCTH ISl 9KBUBAJICHTHOCTH

Tab6muna 5
A B A<~ B
0 0 1
0 1 0
1 0 0
1 1 1
[Tops 10K BBIMOTHEHUS JOTHYECKHUX OMEPAINi B CJIOKHOM JIOTUYECKOM BBIPAKEHHUH:
1. WNHuBepcus;
2. KoHbIoHKIINS;
3. JIM3BIOHKIINS,
4, Wmmikanus;
5. OKBUBAJICHTHOCTb.

JI1st ©3MEHEHHsl YKa3aHHOTO MOPsJIKA BBIITOIHEHUS JIOTHYECKUX OIepaliil UCIIOJIb3YIOTCS
CKOOKH.
IHocTpoenue Tad M MCTUHHOCTH JIS1 JIOTHYECKUX BbIPAKEHH I
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,HJ'I?I JIOTUYCCKOI'O BBIPAXKCHUA MOKHO ITIOCTPOUTH Ta6n1/1uy HCTUHHOCTH, ITIOKA3bIBAIOIIYIO,

Kakue 3HAYeHHs NPUHMMAET BhIpa)KEHHE NpU BceX Habopax 3HAYEHUH, BXOAALIMX B HETO

[IEPEMEHHBIX.

Jjis moCTpOCHHUSI TAOIUIIBI HCTUHHOCTH CIIEIYET:

IMOACYMTATh N - YUCJIO IEPEMEHHBIX B BBIPAXKCHHUU,

IIoACUYMUTAaTh 061_1_[66 YHUCJIO JIOTUYCCKUX onepaunﬁ B BEIPAXKCHHUU,

YCTAHOBUTH IOCJICAOBATCIBHOCTL BBIIIOJIHCHUSA JIOTMYCCKHUX onepaunﬁ C Yy4YCTOM

CKOOOK U IPUOPUTETOB;

OIIPEIEIUTh YUCIIO CTOJIOLOB B TAOJIUIIE: YUCIIO IEPEMEHHBIX 1 YUCIIO ONEpalHii;

3aIIOJIHUTD IAIIKY Ta6J'II/II_IBI, BKJIFOYHMB B HEC IICPEMCHHEIC U OII€paAlii B COOTBETCTBHUU

C IOCICI0BATCIBbHOCTBIO,

OIPEICIIUTh YUCIIO CTPOK B TabuIle (HE CUUTas IIanky Tabaumbl): m = 2";

Jis  ¢dopMylibl, KOTOpasi COACPXKHUT JBE IIEPEMCHHBIC, TaKMX HAOOpOB 3HAYCHUU
nepemeHHbIX Beero ueteipe: (0, 0), (0, 1), (1, 0), (1, 1).

Ecim dopmyna comepkuT TpuU TNEepeMEHHBIC, TO BO3MOXKHBIX HAOOpOB 3HAYCHUU
nepemMeHHbIX BoceMs: (0, 0, 0), (0, 0, 1), (0, 1, 0), (0,1, 1),(1,0,0), (1,0,1), (1,1,0), (1,1, 1).

- BBIITMCATb Ha60p51 BXOJAHBIX ICPECMCHHBIX

- IPOBECTU 3aIllOJIHCHHC Ta6J'II/II_[I>I 110 CTOJ'I6I_[8.M, BBIIIOJIHAA JIOTHYCCKHEC OIICpallii B
COOTBCTCTBHHU C YCTaHOBHCHHOﬁ IoCJIICAOBATCIbHOCTBIO.

IIpumep. IlocTpouM TabIUIly UCTUHHOCTH JIs JTOTHYECKOro BbipaxeHuss AV A A B

B mem ABC MEPEMCHHBIC, IBC OIICpalluH, IMIPUYCEM CHA4dajla BBIMIOJIHACTCA KOHBIOHKIMWA, a

3aTeM — AM3BIOHKIHA. Beero B Tabmume 6yzer 4 cton6ia. Uncno ctpok B Tabnuie pasHo 22 = 4.
3amnoiHeHHas Ta0IUIa HICTHHHOCTU UMEET BU/I:

Ilpumep. TlocTpoum TabIMIy ICTUHHOCTH JIJIs1 JOTUYECKOTO BBIPAKECHHUS

A B ANB AVANANB
0 0 0 0
0 1 0 0
1 0 0 1
1 1 1 1

F=A~BA(CVB)
B Hem Tpu nepemeHHbIe, YETHIPE ONepaliy, IpuueM CHavalla BellosiHsgercs orpuianue C,
JTU3BIOHKIMS (T.K. B CKOOKax), 3aTeéM — KOHBIOHKIIMS ¥ SKBUBAJIEHTHOCTh. Beero B Tabnuie Oyner

7 cTon6uos. Uncio cTpok B Tabmuie pasro 23 = 8.

3anonHeHHas TadJaIUIa ICTUHHOCTA UMEET BUI:

Tabnuua 6

Tabmnuua 7

C CvB

BA(CVB)

Rlrlrlololololx
ool rlololwm
olr|lolrlolrlon
I = =1
Rlolkr|kr|lrlolkr

R OOk kF OO

R OO O OoO|kF|kF
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1 1 1 0 1 E 1
CBolicTBa JI0OrH4eCKHX ONepanuii
OCHOBHBIG CBOﬁCTBa JIOTHYCCKUX onepaum‘/'l HAa3bIBAKOT TAKIKXC 3aKOHaAMNU a.HI‘CGpBI JIOTUKHU.

Tabnuna 8

Ha3zsanue K ana W [ ana
ABOFHOTO OTOWAHKA A=A
HCKNMOHaKHS TpeThern A-A=0 A 4 K =1
st A-0=0, A-1=A | A+0=A, A+1=1
NoSTOPEHHA A-A=A A+A=A
NomowyeHmus A-(A+B)=A A+A-B=A
NeperecTHTeNsHsl A-B=B-A A+B=B+A
COYETATENbHbIA A-(B-C)=(A-B)-C A+B+C)=(A+B}C
paCNpeneniTenb=bii | A+B.C=(A+B)-(A+C) | A-(B+C)=A-B+A-C
32KOHBI 16 Mopraxa | A-B=A+B A+B=A-B

3aKoHBI areOpsl JIOTUKKA MOTYT OBITh JIOKa3aHBI C TIOMOMIBIO TaOJIUI] HCTHHHOCTH.

3. OCHOBBI TEOPUH MHOKECTB

[TonsTHe MHOXECTBa MPUHAANEKUT K 4YUCIHY (YHIAMEHTAIBHBIX HEONpPEAeIsieMbIX
NOHATUI MaTeMaTuku. O MHOKECTBE M3BECTHO, KAK MUHHUMYM, YTO OHO COCTOUT M3 IJIEMEHTOB.
MOHO cKa3ars:

Omnpenenenuel : MHOXXeCTBOM Ha3bIBaeTCs Jit00asi COBOKYITHOCTh KaKHX-TH00 0OBEKTOB,
00aaromuM oO0IIUM ISl BCEX XapaKTePUCTHUECKUM CBOMCTBOM.

Omnpenenenne2: MHOXECTBO — 3TO HEONpEAETseMOe IOHATHE, KOTOPOE 3a/JaeTcs
NEPEYHCICHNEM MIPEIMETOB, BXOASIINX B HETO, THOO MX CBOHCTBAMH.

Ompenenenue3: OOBEKTH, W3 KOTOPBIX COCTABIEHO MHOXECTBO, HA3bIBAIOTCS €ro
DIIEMEHTaMHU.

DONeMEeHTBl, COCTABISIOLIME MHOXECTBO, OOO3HAYAIOTCSI CTPOYHBIMM JIATUHCKUMH
OykBamu: , b, m, X, y ...; MHOXeCTBO 4acTO 0003HAYAIOT MTPOMUCHBIMH JIATHHCKUMH OyKBaMH A,
B,M, X, V....

3HaK € 0003HaYaeT BXOXKICHUE WU IPUHAIICKHOCTD; 3alIUCh X € E YUTAETCs: «3JIEMEHT
X TPUHAJICSKUT MHOXKECTBY E», WM Kopode: «x—>JIeMeHT MHoxectBa E». Ecmm x He
npuHanexuT E, Oynem nucath x & E, 4TO UuTaeTCs «x He SIBJISETCS JIEMEHTOM MHOXKecTBa E»
WIH «X HE IPUHAJIC)KUT MHOKECTBY E».

CymiecTByeT /iBa criocoba 3aaHusi MHOKECTBA!

1) mepeuncieHUe AIEMEHTOB (TOJIBKO JJISi KOHEYHBIX MHOXKECTB):

M ={1,2,34,5}

2) yKa3aHWe XapaKTePUCTHYCCKUX CBOWCTB:

M={x / xeN,x<6}

CBOMCTBOM X<6, TJI¢ X — HATypAJIbHOE YHCJIO.

- MHOXecTBO M COCTOUT M3 TaKHUX 3JIEMEHTOB X, O6J'I8.,Z[aIOI_I_II/IX

IIpuMepsl MHOXKECTB:
1) V= {12,345, }

2) Z — MHOXECTBO LEJIbIX YHCET,

— MHOXXCECTBO HATYpaJIbHBIX YHUCECII;

3) R — MHOXECTBO BEIIECTBEHHBIX YHCEIT;
4) MHOXECTBO CTYJICHTOB B TPYIIIIE.
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Onpenenenne 4: MHOXECTBO Ha3bIBAETCSI KOHEUHBIM, €CJTM OHO OJIEPKUT KOHEUHOE YU CIIO
3JIEMEHTOB. Bce ocTanbHbIe MHOMKECTBA HA3BIBAIOTCS 66CKOH€‘-IHBIMI/I.

[TepeunciienrieM MOXHO 3a/1aBaTh TOJIbKO KOHEUHbIE. beCKOHEUHbIE MHOXKECTBA 33/1at0TCSI
XapaKTePUCTUUECKUM CBOMCTBOM (ITPEAMKATOM) WM MOPOKAAIOIIEH POLEypOil.

Ompenenenue S5: MHoxecTBa, HE COJAEpXKaIIUE BJIEMEHTHI, HA3bIBAIOTCS IMYCTHIMU
MHOXecTBaMu. [lycToe MHOKECTBO 0003HAYAIOT CUMBOJIOM & WIIH {}.

Onpenenenue 6: YHUBEPCATbHOE MHOKECTBO (YHUBEPCYM) — B MaTeMaTHKE MHOXKECTBO,
coJieprkaiiee Bce OOBEKTHI M BCE MHOXKECTBA. B Tex akcMOoMaTnkax, B KOTOPHIX YHHUBEPCAIbHOE
MHOECTBO CYIIECTBYET, OHO €MHCTBEHHO.

YHHUBepcallbHOE MHOXECTBO 00bIYHO 0003Hauaercss U (ot aHri1. universe, universal set),
pexe E.

Onpenenenue 7. MHOKECTBO A Ha3bIBAETCA MOJIMHOKECTBOM MHOXECTBA B, eciiu BCakuii

3JIEMEHT U3 A SIBiIgeTCS dIeMeHTOM B. O603Haqa}0TA cB .

[Tpumep: 1)B={1,2,3,4,5,6,7}, A={2,4,6}, TO Adc B; 2) [IpuHsATO CUUTATh, YTO IIYCTOE
MHOKECTBO SIBIISIETCS IIOIMHOKECTBOM JIF000I0 MHOXKECTBA, J < A, rae A — m000e MHOXKECTBO;
3) caMO MHOXECTBO A SIBJISICTCSI CBOMM ITOJIMHOKECTBOM,

T.e. A C A; 4) YHUBepcanbHoe MHOXKecTBO U 00J1a71a€T CBOHCTBOM: BCE pacCMaTPUBaEMbIE
MHOKECTBA SIBJISIIOTCS ero noaMHokecTBoM A C U, riae A — 11000€ MHOKECTBO.

Omnpenenenue 8. MHOXecTBa A ¥ B cunTaroTCs paBHBIMH, €CJIM OHM COCTOST M3 OJHHUX U
TeX JKe DIIEMEHTOB.

PaBencTBo MHOXKECTB 0003HaUarOT Tak: A = B.

Jist TOTO, 9TOOBI JOKa3aTh PABEHCTBO MHOXKECTB A B B HyXHO:

1) mokasaTh, UTO KaXIbIid SJIEMEHT MHOXKECTBA A SIBJISIETCS SJIEMEHTOM MHOXeCTBa B;

2) oKas3aTh, UTO KaXKIbI SJIEMEHT MHOXKECTBA B sIBIII€TCS 371IeMEHTOM MHOXECTBa A.
AcBu BcA.

u A # B, To 3T0 3anuCBIBalOT AcB Y TOBOPSIT,

To €CTh, MHOXXCCTBA A u B cuurarorcs PaBHbBIMH, C€CJIN

Onpenenenne 9: B cnywae, korma 4 S B

4TO A €CTh COOCTBEHHOE ITOAMHOXKECTBO B.

Omnpenenenue 10: MomHocTh MHOXKECTBA A 0003Hauaercs | A |.

JI71s1 KOHEUHBIX MHOKECTB MOIITHOCTB — 3TO YHUCJIO €r0 3JIEMEHTOB.

[Mpumep: 1) B={1,2,3}, | B|=3; 2) | Z |=o0; 3) | & |=0.

Omnpenenenrie 11: PaBHble MHOKECTBA SIBISIOTCS paBHOMOIIHBIMU. Eciin A=B, 10 |A| =
|B|.

Onepanum HaJl MHOKeCTBAMH

Juarpammbl Diinepa-BeHHa — reoMeTpudecKkue MmpeAcTaBieHuss MHOXeCTB. [locTpoenue
JUarpaMMbl 3aKJTIOYaeTCs B HM300paKEHUU OOJBIIOrO MPSIMOYTOJIBHHUKA, TMPEACTABISIONIETO
YHHUBEpcadbHOEe MHOKeCTBO U, a BHYTpU €ro — KpyroB (WM KaKUX-HUOYIb APYTUX 3aMKHYTHIX
buryp), IpeacTaBISIONINX MHOKECTBA.

Jlnst  monmydeHus HOBBIX MHOXECTB U3 YK€ CYIICCTBYIOIIHUX,

WCTIOJIB3YIOT ONEpallii HaJl MHOKECTBAMHU. PaccMOTpUM OCHOBHBIE U3 HUX. F 3
II,4 | .I i
Onpeodenenue: Obvedunenuem MHOXECTB A ©W B Ha3bpiBaeTcs L 4

MHOXECTBO, COCTOAMIECC U3 BCEX TEX DJIEMCHTOB, KOTOPBIC ITPUHAJJICIKAT XOTHA o

OBl OIHOMY U3 MHOXKCCTB A nim B 6e3 MMOBTOPCHMU:
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AUB={x|xe A uwu x e B}.

[Tpumep, A={1,2,6,7}, B={2,4,6,8}, Torna AU B={1,2,4,6,7,8}
Ilepeceuenuem wmHOXecTB A u B HasbiBaercs

Onpeoenenue:

MHOXCECTBO, COCTOALICC M3 BCCX TEX U TOJIBKO TEX 3JICMCHTOB, KOTOPLIC
InpuHagIe)Kar OAHOBPEMECHHO KaK MHOXECTBY A, TaK M MHOXCCTBY B:

ANB={x|xeA u xeB}.

[pumep, A={1,2,6,7}, B={2,4,6,8}, rorna AN B ={2}
Onpeoenenue: Pasnocmoblo MHOXKECTB A U B Ha3bIBaeTCsI MHOXECTBO
BCEX TEX M TOJIBKO TE€X 3JEMEHTOB A, KOTOphIC HE cofepkarcs B B (puc. 3):

A\B={x|xe A u x¢B}.

TTpumep, A={1,2,6,7}, B={2,4,6,8}, Torma A\B={1,6,7}, B\A={4,6,8}

Onpeodenenue: JJononnenuem MEOKeCTBA A Ha3bIBAETCA MHOKECTBO A
(wmm A') BceX TeX DIEMEHTOB VHUBepCyMd,

MHOECTBY A
A=U\A
A\B=ANB

Onpeoenenue: Cummempuueckol pazHo

3ameuanue.

MHOKECTB A 1 B Ha3bIBa€TCS MHOXKECTBO 3JIEMEHTOB 3TUX MHOXECTB, KOTOPBIE
MIPUHA]UICKAT JIMOO0 TOJIBKO MHOXKECTBY A, THOO TOJIEKO MHOKECTBY B (puc. 4):

A® B ={x| b0 x € A, mbo x € B}.
A®B=(4A\B)U(4\B)

v !
' .,-I i
I'I. .-'l
KOTOpBIE HE MPUHAMIEKAT 0 v’
Pucvynok. 4.
] 5l
CMoio (Uil KOAbYesou CymMmoll) Sl
v
Pucynok. 5.

Tpumep, A={1,2,6,7}, B={2,4,6,8}, Torna 495 ={1,4,7,8}
OcHOBHBIE TOXK/AECTBA AJIred0pbl MHOKECTB
Jl1is mpor3BoNBHBIX MHOXECTB A, B, u C cripaBeIJIMBBI CIEIYIONINE COOTHOMIEHUS (Ta0M.

1):
Tabmuma 8

1. KoMMyTaTuBHOCTH OOBbEIMHEHUS 1. KoMMyTaTUBHOCTb I€peceyeHUs
AUB=BUA ANB=BNA
2. ACCOIMAaTUBHOCTh OOBETMHEHUS 2’. AcconMaTuBHOCTD MEPECCUEHUS
Au(BUC)=(4uB)uC AN(BNC)=(4nB)nC
3. JIucTpuOyTUBHOCTD o0bemuHeHus | 3. JucTpuOyTUBHOCTD NepPECEUCHHUS
OTHOCUTEIILHO MEPECEUEHUS OTHOCHTEIIbHO 00BETUHEHNS
AU(BNC)=(4UB)N(4ULC) An(BUC)=(4nB)u(4nC)
4. 3akoHbl JedcTBHS C TOycThiIM W | 4’. 3aKkoHBl JCUCTBUS C TYCTBIM W
YHUBEpCAITHHBIM MHOXKECTBAMH YHUBEPCATHHBIM MHOXKECTBAMH
AuTd=A ANU =A
AUA=U ANA=
AuU =U AN =Y
5. 3aKOH UIEMITOTEHTHOCTH O0bCTMHCHUS 5’. 3aK0H UIEMIOTEHTHOCTH NIEPECEUCHUS
AUA=A ANA=A
6. 3akoH ne Moprana 6’. 3akoH 1e Moprana
AUB=ANB ANB=AUB
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7. 3aKOH MOIJIOIIEHUS
AU(ANB)=A

7’°. 3aKOH MOTJIOICHUS
An(AUB)=A

8. 3aKoH CKJIEMBaHUSI
(AmB)u(AmE): A

8’. 3aKoH CKJIEMBaHM
(A UB)N (A UE): A

9. 3akon Ilopenkoro 9°. 3akon Iloperkoro
Au(ZmB):AuB Am(ZuB):AmB
10. 3akoH ABOMHOTO JTOMOJIHEHUS

A=A

OpHrM W3 BaXHBIX TMOHITHA TEOPUH MHOXECTB SBJSICTCS TOHITHE JCKapTOBa
NPOM3BEICHUST MHOYKECTB.
Onpeodenenue: [exapmosvim (npsamvim) npouszsedenuem MHOXKECTB X W Y Ha3bIBaeTCA

MHOYECTBO YIIOPSIIOUEHHBIX Map Buja (X,Yy), TaKuX 4To X € XyYeEY,

XxY ={(x,y)| xe€X u VeV,

[pumep. IMycts X={1,2}, Y={3,4,5}. Torna X*xY ={(1,3), (1,4), (1,5), (2,3), (2,4), (2,5)},
YxX={(31), (32), 4.1), (42), (51), (52)}, XxX={(1,1),(1.2), (21), (2,2)}

JIBe mapsl (X,Y) 1 (U,V) CYUTAIOTCS paBHBIMH TOT/Ia U TOJIBKO TOT/Ia, Korjaa X=U u Y=V

X, X
AHAIOTHYHO MOKHO ONPEJIENUTD JEKAPTOBO POU3BEIECHHE N MHOKECTB * L
Xy x Xy X Xy = {(%4, Xg ..o X)) X1 € Xq, Xp € X, X, € Xy 1

Ecimn Xy =Xp ==Xy =X

X"=XxXx...xX.
%/—/

Mpumep. Myers X={1,2,3}, Torma X?>={(1,1),(1,2),(1,3),(2,1),(2,2),(2,3),(3,1),(3.2),(3,3)}
. Boipocs! 1 3a1anus

, TO N-1 CTCHEHb MHOXECTBA X OMpeaACIACTCA Kak

Jlaiite onpeneneHre KOMOMHATOPUKH.
B kakux cdepax npuMeHUMBbI 3aKOHBI KOMOUHATOpUKH. [IpuBeanTe MpUMeEpHI.
[lepeuncnure 2 BU/1a OCHOBHBIX COEIMHEHUN KOMOMHATOPUKHU.

4
1
2
3.
4. PasmenieHue — 310
5. TlepectanoBku — 3TO
6. Coueranwus - 3TO
7. UYrto Ha3bIBaeTCs BBICKA3bIBAHHEM?
8. Kakue nepeMeHHbIE Ha3bIBAIOTCS JOTMUECKUMU?
9. Yro nzyuaer anredpa JOTUKHU?
10. ITepeuncnnute OCHOBHBIE JTJOTMUECKUE OIEPALIHH.
11. Ha3oBuTe NOPSIIOK BBITOTHEHHS JTOTHYECKHUX OTEPaIuii.
12. Kak mocTpouTh TaOIUIy HCTUHHOCTH IS JIOTHYECKOTO BBIPAKEHHS?
13. Ha3oBuTe 3aKOHBI anTeOphl JTOTHKH.
14. 3aganus
— OnpenenuTh Bce MOAMHOXKECTBa MHOXKecTBa B={a,b,c}

- HpI/IBCIlI/ITe MMPUMCPhbI OCCKOHEYHOr0 MHOKECTBA.
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Tema 1.6. KomnbrorepHble ceTH: JIOKaJbHbIE CeTH, ceTb UHTepHeT
Ilian:

BBenenue B KOMIbIOTEPHBIE CETH

CTpyKTypa KOMIBIOTEPHOU CETH

Krnaccudukanus KOMIOBIOTEPHBIX ceTei

Tononorus cere

Bonpocs! u 3aganus

o wdhE

1. BBegeHue B KOMIILIOTEPHBIE CETH

C KaxxIbIM IOZIOM KOMIIBIOTEPHI Bce 00JIbIIe U OO0JIbIIE BXOAAT B JKU3Hb U JEATEIBHOCTD
yenoBeka. KommproTep — mpekpacHoe cpeiacTBO 0OpabOoTKH HH(OpPMAILMU, HO OYEHb YacTO
TpebyeTcs nepeaarb HHPOPMALHUIO APYTHM JIIOJSM MU MOJIYYUTh OT HUX Kakue-InOo JaHHBIC.
D10l MOTPEOHOCTHIO U OBLIIO OOYCIOBIEHO pOKIeHUE KoMmmbloTepHbIX cereid. C 40-X romoB
JIBA/ILATOTO BEKA Pa3BUTHE TEIIEKOMMYHHKAIIMIA TPUBEIIO K CO3JJAHUI0 OTPOMHBIX, MTOPAKAIOIINX
BOOOpakeHUe, KOMIIBIOTEPHBIX CETEH U B3pBIBHOMY Pa3BUTHIO ME€pelaul JaHHBIX BO BCEM MHUPE.

KomnblotepHasi cerb— 310 Habop DBM, cBsi3aHHBIX MEXIy COOOH JMHMUAMU CBSI3U U
COBMECTHO HMCIIOJIb3YIOIIUX CBOU JIAHHBIE U YCITYTH.

KomnbroTepHast ceTh MO3BOJSET NepelraBaThb MH(MOPMALMIO C OJHOTO KOMIIBIOTEpA Ha
JPyroii W COBMECTHO HCIOJB30BaTh OOMIME pecypchl (IPUHTEPHI, MOJEMBI M YCTPOMCTBa
XpaHeHHUs HHPOPMALINN).

B mporecce pa3BUTHSI CETEBBIX TEXHOJOTUH OBUIO BBIIEIEHO TPH BBIYUCIUTEIHHBIC
CHCTEMBI:

—  LIEHTPaJIM30BaHHBIC BHIYMCIICHHUS;

— pacrnpeneneHHbIe BEIYUCICHMS;

—  KOJUICKTUBHBIE BBIYMCIICHHUS.

LlenTpan3oBaHHbIEe BHIYHCICHUSA

C 1950 r. ucnonp3oBaBIIKecs B paboTe KOMIBbIOTEPhl ObUIM OY€Hb OOJBIIMMHU M MOTJIH
3aHMMAaTh IUIOMIAJb B HECKOJBKO KBAJPATHBIX METPOB. Takue KOMITBIOTEPH HA3bIBAIOTCS
maiindpeiimamu. MboitHdpeiim  (oT anrmr.mainframe) — 3To0  BBICOKOIPOU3BOIUTEIBHBIN
KOMITHIOTEp O0IIEro Ha3HAuYSHHsI CO 3HAYUTEIBHBIM 00bEMOM OTIEPAaTUBHOW M BHEIIHEH MaMSTH,
NpeHa3HAYCHHBIN /IS BBITIOJHEHUS WHTCHCHUBHBIX BBIYMCIUTENBHBIX paboT. OOBIYHO C
MAH(ppeiiMoM paboTaloT MHOXECTBO I0JIb30BAaTeNeH, KaXIbli U3 HHUX COCIUHACTCS C
MIHH(peliMoM Yepe3 HWHIMBHIYaJbHOE YCTPOMCTBO, Ha3biBaeMoeTepMuHaiaom(terminal).
Tepmunan mnpexacraBiser coOOW COBOKYMHOCTh YCTPOWCTB BBOJAa W BbIBOAA (Hampumep,
KJIaBHATYpBI U IUCIUIES) U YCTPOICTBA epeaayun JaHHbIX Ha MaiHpelmM. Ero MoXxHO MOHMMATh
KaK yIQJICHHYIO KIIaBHATYPY C AUCIUICEM.

Cam 1o cebe onuH MAIUHGPENHM ¢ TepMHUHAIAMHU €I1Ie HE SIBJISETCS KOMITBIOTEPHOMN CEThIO
[0 ONpEACNCHUI0, TaK KaK €JIMHCTBEHHBIM HHTEIUICKTYaIbHBIM YCTPOWCTBOM SIBIISETCS
MAIHGpelM, Ha KOTOpBIA oOcyliecTBiIseT 00paboTKy MHGOpPMALUU M XpaHEHUE NaHHBIX, a
TEpPMUHAJIBI IPEJCTABISAIOT COO0I HE UTO HHOE, KaK YCTPOMCcTBa BBOJIa-BHIBO/IA.

B nporecce pa3BUTHS CUCTEM LIEHTPAIU30BAHHBIX BBIYUCICHUH HECKOIBKO MIHH(pPEHMOB
CTaJll COEAMHATH MEXIy co0oi s ooMmeHa mHpopmanued. Takylo CTpyKTypy YxKe MOXKHO
CUUTATh KOMIBIOTEPHOH CETHIO.

PacnpenesieHHbIe BHIYUCTEHUS

B nauane 80-x rr. XXB. ®upma IBM Havana npous3BOACTBO MEPBBIX MEPCOHAIBHBIX
KommbioTepoB (personal computer). TlepcoHanbHBIH KOMIBIOTEP — 3TO YHHBepcaiabHas DBM,
npeIHa3HauYeHHAs JUTsI MHIUBUAYAJTHLHOTO HCIIONB30BAaHMS, OTCIOa W TPOW3OIDIO Ha3BaHUE
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«IIepCOHANBbHBIN».  VICIIONB30BaHME NEPCOHAIBHBIX  KOMIBIOTEPOB, IMOJKIIOYEHHBIX K
MAHH(ppeiiMy, TO3BOJIMIO CMEHUTh TEPMUHAJIBI MAallMHAMM, OONAJAIOUIMMHU  CBOEH
BBIYMCIIATEIILHON MOIIIHOCTBIO.

B Takoil BBIUNCIUTENBHOM CHCTEME NEPCOHAIBHBIE KOMIIBIOTEPHI OOBIYHO HA3bIBAIOT
padouumu craHuusaMu. Paboume craHIuuM, Kak [paBWIO, SBISAIOTCA KIMEHTaMHu, T. €.
HOTPEOIISIOT YCIYTH CETH, IPEOCTaBIIsieMble HEeHTPAIbHBIM cepBepoM. LleHTpanbHbIil cepBep
B CHUCTEME DPACHpPEJCIICHHBIX BBIYMCICHUN BBINOIHAET OpPraHU3alMOHHBbIE U OOCIYKUBAIOIINE
GyHKIIHH.

Paboune craHuMm 007a1alOT CBOEH BBIYMCIUTEIBHOM MOIIHOCTBIO, M AKLUEHT IpHU
BBITOJIHEHUH O0pabOTKM HMH(OPMALMU CTajl MOCTENEHHO CMEUIaTbCs B CTOPOHY pPabOYHMX
CTaHIIHUH.

B Mognenu pacnpelieneHHbIX BBIUMCIIEHHH CEpBEP pasleisieT 3aJaHue Ha HECKOJBKO
pabouyuXx CTaHLUH, U OHH BBIMOJHAIOT €r0 HE3aBUCUMO JIpYT OT Apyra. [Ipu nobanenun padoueit
CTaHLIMM IIPOU3BOJUTEILHOCTD BCEH CUCTEMBI yBelnuuBaeTcs. [Ipu nomomke ogHON JIOKaIbHON
CTaHLIMU CUCTEMa MPOAOIIKAET (PYHKIIMOHUPOBATb.

KomnbroTepHast ceTb B 3TOM cilyyae HeoOXoAMMa /sl nepetadyd MHPOpPMALUU MEXay
CTaHLMAMM U JUIS UCIIOJIb30BAaHUS YCIIYT, IPEAOCTABIAEMBIX KaXKIOMY OTIEIbHOMY KIMEHTY.

KonniekTuBHbIE BHIYMCIICHUSA

OTy cucTeMy TaK)Ke Ha3bIBAIOT KOONEpaTUBHOM 00paboTkoi. Eciu npu pacrpeneneHHbIX
BBIUMCJICHUSIX paboyue CTaHLMU BBIIOJHSUIM 33JaHME HE3aBUCHUMO JpYr OT Jpyra, TO IpH
KOJUIEKTUBHBIX BBIYHUCICHUSIX OHU KOOPAUHHUPYIOT IEHCTBUS ApYr Apyra. To ecTh IpHU TaKou
MOJIeNI BbIUMCIIEHUH 3aaHue Oyaer Oosiee 3((EeKTUBHO paclpesieeHo 0 pabounuM CTaHLIMSAM.
KoiekTHBHbIE BBIUMCIICHUS SBIJIAIOTCS HanOoJjee MOy IspHBIM ceiiuac METOIOM.

B coBpeMEHHBIX KOMIIBIOTEPHBIX CETSAX MOJKHO BCTPETUTH BCE TPU INEPEUHUCICHHBIE
BBIUMCJIUTEIbHBIE CHCTEMBI. B TUIIMYHON KOMIIBIOTEPHOU CETH, KaK MIPaBUJIO, MOYKHO BCTPETUTH
OJIMH WJIM HECKOJIBKO CEpPBEPOB, paboune CTAHLUU U Pa3IMUHbIE YCTPONCTBA, CBA3AHHBIE MEXKIY
co0oii kakoil-mubo cpenoii nepenaur HHGOpPMaILUU.

2. CTpyKTypa KOMNBIOTEPHOIi cCeTH

J71st paboTHI KOMITBIOTEPHOM CETH HEOOXOAMMO HECKOJIBKO BasKHBIX 3JIEMEHTOB!

1. ITo kpaiineii Mepe ABa CyOBEKTa, KETAIOUUX YeM-TH00 OOMEHSATHCS.

2. Meron, Wiy 1MyTb, C IOMOLIbIO KOTOPOTO OYyAET MPOU3BEIEH OOMEH.

3. IlpaBuia, Mo KOTOPBIM CMOXET IPOU30MTH OOMEH.

Takum 06pazom, eciau paccMaTpuBaTh CTPYKTYPY KOMITBIOTEPHOM CETH, TO B HEM MOXHO
BBIJICJIUTH TPU 0A30BBIX JIEMEHTA:

— CeTeBble CpPEJCTBA U CIYXKObl (KOMIBIOTEPHI C YCTAHOBJIEHHBIM CIIELIMATIBHBIM

MPOTrpaMMHBIM O00eCIIeYeHUEM),

— HOCHUTENH U yCTPOWCTBA Ui Mepe/iadul JaHHBIX,

—  CeTeBble MPOTOKOJIBI.

3. Knaccudukanusi KOMNbIOTEPHBIX ceTeil

KomnbroTepHble ceTH KIaCCU(PHUIUPYIOT MO Py IPU3HAKOB!

1. Tlo ux pa3mepaM, WM 3aHHMAaeMOMY HMH MPOCTPAHCTBY. XOTS TaKylo

KJ1acCU(UKALMIO TI0J19ac TPYAHO MPOU3BECTH, IPUHSTO MOAPA3AETATh CETH Ha!

a. JokaiabHbie ceru(LAN-local area network) — oOBEIUHSIOT KOMITBIOTEPHI,
HaxoJsIIMecs Hedaleko JApyr OT Jpyra, HampuMep, CTOAIIUME B COCETHHUX
KOMHaTaX, B OJHOM 3JaHuM (Oosblasi CKOPOCTh Iepeiaydl JaHHbIX, HU3KUN
YpOBEHb OIIMOOK U UCIOJIB30BaHUE JICIIEBOM Cpe/ibl Mepeaauu JaHHbIX);

49



b.

ropoackue ceru(MAN-metropolitan area network) — moryr oO0BEIUHSTH
KOMIIBIOTEPHI, HAXOMSIIUECS HAa Pa3HbIX KOHIAX Tropoja (CodeTaroT IydIlne
xapaktepuctuku JIBC — Hu3Kkuii ypoBeHb OIIMOOK, BBICOKA CKOPOCTh IEpeaayu ¢
OosbIel reorpapuuecKoi MPOTsHKEHHOCTHIO);

riaodanbubie cetu(WAN-wide area network) - cBs3bIBalOT JIOKaJbHBIC CETH,
KOTOpBIE MOTYT HAXOAHUTbCS Ha OYEHb OOJIBLIOM PACCTOSHUM JIPYr OT Jpyra,
HaIpUMep Ha Pa3HbIX KOHTUHEHTAaX WM B Pa3HbIX MECTaX OJHOTO TOCyJapcTBa
(MemyieHHass CKOPOCTh Tepeiauu U 00j1ee BRICOKHI YPOBEHB OIHMOO0K).

— KopnopaTuBHble ceTu (cemu npednpusimuil) - TPUHAIICKAT KaKOH-TO
OIHOI  OpraHW3aluy, U CBS3BIBAIOT (uiauansl WKW  yAaJCHHbIC
MOIpa3/iesieHus;

— AefiCTBUTEJILHO TJIO0ATbHbIE CETH- TIEPECEKA0T TOCYAapCTBEHHBIC
rpaHUIBl U  OOBIYHO CBA3BIBAIOT MHOXKECTBO JIOKQJIBHBIX ceTel
opraHu3aIi Mexay coOoHu.

2. Ilo crpykrype (cmoco0y ympasiienus). B 3aBucuMoctu oT cnoco0a yrpaBiieHHs

Pas3IndarOT CCTU:

a.

CeTH HA OCHOBe cepBepa («KJIHEHT-CepBep»)- B HUX BBLACISIETCA OAUH WU
HECKOJIBKO Y3JI0B (MX Ha3BaHHE - CEPBEPHI), BBIMOIHAIOUINX B CETH YIPABIIAIOIINE
WIA CIEUUAIbHBIE OOCITY)XUBAIOMKe (YHKIUU, a OCTAJIbHBIE Y3JIbl (KIHECHTHI)
SIBJIAIOTCSI TEPMUHAJIBHBIMM, B HUX pa0OTalOT MoJb30BaTesIn. CeTu KIMEHT-CEpBEP
pasnuyaroTcd IO XapakTepy paclpelesieHus (QyHKIUI Mexay cepBepami,
JIPYTUMHU CIIOBaMH, 110 TUIIAM CepBEpOB (Hampumep, (aitin-cepepsl, cepBepsl 0a3
naHHbIX). [Ipy cnenuanusanuu cepBepoB M0 ONpeIeICHHBIM PUIIOKEHUSIM UMEEM
CeTb pACHPEIEICHHBIX BblUMCICHUN. Takue ceTM OTIMYAOT TakKke OT
LEHTPAJIN30BaHHBIX CHCTEM, 10 CTpoeHHe Ha MiiHOpeiimax. [IpeumyiecTBa u
HEJ0CTaTKU TaKUX CETel OTpakKeHbI B TaONIHIIE:

Tabnuna 1
Ipenmymecrsa Hepocrarku
— ILEHTpaIu30BaHHOE YIPaBIECHHUE | — HEUCIPABHOCTh CEPBEpPa MOXKET
YYETHBIMU 3aIUCAMHU c/ienaTh ceTh HepaboTOCIIOCOOHOM
HI0JIL30BaTENEH, OE30MacCHOCTBI0 M [— TpedyeTcs KBaTM(DUIMPOBAHHBIM
AOCTyIIOM HepCoHaN JUIsl 00CTYKUBAHUSI UTO
— Oonee [IPOU3BOAUTEILHEIE YBEIIMYMBAET CTOUMOCTh
MOCTaBIIMKH YCIIYT — BBICOKasg CTOMMOCTb — HU3-3a
— TOJIB30BaTeNlb JOJDKEH 3allOMHUTH CHENHaTbHOTO 000PYI0BaHUS
TOJBKO OJMH I1apOib
— LEHTPaJIU30BAHHOE pPE3EPBUPOBAHUE
JIaHHBIX

«OTHOPAHTOBBIE»- B HUX BCE Y3JIbI PAaBHOIPABHEI; MTOCKOJBKY B O0IIEM Ciydae
MoA  KJIMEHTOM TIOHMMaeTcsi O00BeKT (YCTpOMCTBO WM  MporpaMma),
3ampalvBarOIUMi  HEKOTOpbIe  yCAyrd, a TMOJ CepBepOM —  OOBEKT,
MPEIOCTABIISAIOMIUN 3TH YCIYTH, TO KAXK/BIM Y37 B OJHOPAHTOBBIX CETAX MOXKET
BBITIONHATH (DYHKIIMK U KJIMEHTa U cepBepa. [IpenMyinecTBa u HEIOCTATKU TaKUX
CeTel OTpa)keHBI B TAOIHUIIE:
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Ta0mnuma 2

IIpeumymecrBa HenocraTkn
—  JICLIEBBI — cereBast 0€30I1aCHOCTh YCTaHABJIMBACTCS K
— TIIPOCTBI B  YCTAHOBKE U KaXXJIOMY pecypcy OTIEIbHO
HaCTPOMKE KOMIIBIOTEPHOU CETU | — HYKHO IIOMHUTb  CTOJIBKO  Iapojei
— IIOJI30BaTEIn camu CKOJIBKO €CTb PECYPCOB
KOHTPOJIAPYIOT CBOM PECYPCBI | — PE3EPBHOE KONHUPOBAHUE ITPOU3BOIUTCS
— HE HYXHO JOIOJIHUTEIIBHBIX OTZEJIBHO Ha KaKJIOM KOMIIBIOTEpE
pecypcoB (BBIIEIEHHOIO | — Majlasi IPOU3BOAUTENIBHOCTD IIOCTABLIIMKOB
cepsepa, aAMUHUCTPATOpA, yCIIyr
cnenuanuzupoanHoro I10) — 3aMeJuleHue paboThl KOMIIbIOTEPA IIPH €r0
— KOMIIBIOTEPBI HE 3aBUCAT OT HCIIOJIb30BAaHNUHU B Ka4eCTBE CEpBEpa
BBIJICJICHHOTO CepBepa — HET LEHTPAJIM30BAHHOM CXEMBI JUIsl IIOUCKA
Y YIIPaBJICHUS JOCTYIIOM K JaHHBIM

4. TomoJsorus cereii

CeTeBasi TONOJI0TUS — CIIOCOO ONMUCAHMS KOHPUTYpAIlUU CETH, CXeMa PaCIOJIOKEHUS U
COEIMHEHUS CETEBBIX YCTPOMCTB.

CeTeBasi TONNOJIOTHS MOKET OBITh:

— @Du3NYECKON — OINUCHIBAET PEATbHOE PACIIOJIOKEHUE U CBA3U MEXKAY y3J1aMH CETH.

— Jlornueckoil — ONUCHIBAET XOXKJACHUE CUTHAJIA B paMKax (PU3UYECKOM TOIOJIOTHH.

— MHWudpopmanmoHHoii —  OmMCHIBaET  HANpaBJICHUE IOTOKOB  WH(pOpMAIUH,

Mepe1aBaeMbIX 110 CETH.

— VYmpaiaeHus 0OMEHOM — 3TO IPHUHITUII TIEPEIayy IIpaBa Ha MOJb30BaHUE CEThIO.

Cy1iecTByeT MHOXECTBO CIIOCOOOB COEIMHEHMSI CETEBBIX YCTPOMCTB. Bwimensitor 3
0a30BLIX TOIOJIOTUH:

— Iluna

— Komb1o

— 3Be3na

Tonoaorusa «IInnax»

[Ipu mocTtpoeHHMH ceTH MO MIMHHOM CXEME€ KaXKIbli KOMIIBIOTEP MPUCOCIUHSIETCA K
o0miemy kKabento, Ha KOHI[aX KOTOPOTO YCTaHABIMUBAIOTCS 3ariayIIKu

[una (bus), mpu KOTOPOH BCe KOMIBIOTEPHI MApAIIENBEHO MOIKIIOYAIOTCS K OJTHOM JINHUU
CBsI3H, U HH(GOPMAIIUS OT KKIOT0 KOMITbIOTEpPa OJJHOBPEMEHHO TMepe1aeTcsl KO BCEM OCTAIbHBIM
KOMIIBIOTEPAM.

A B AGA

Pucynok 1. Tonomorust mmua
Joctouncrra:
— Hebonbioe BpeMsi yCTaHOBKH CETH;
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— JlemeBu3sHa (TpeOyercs Kabeab MEHBIIEH JAJTMHBI U MEHBIIIE CETEBBIX YCTPOUCTB);
— IIpocrora HacTpOUKHY;
— Bpixoa u3 cTpost oHOM paboyeit CTaHIIMK HE OTpakaeTcsl Ha paboTe BCEHl CeTH.

Henocrarku:

— Henonaaku B ceTu, Takue Kak OOpbIB KaOesis WJIM BBIXOJA M3 CTPOSI TEPMUHATOPA,
MOJIHOCTHIO OJIOKHPYIOT paboTy BCeil ceTu;

— 3arTpyJHEHHOCTH BBISIBICHUS HEUCIIPABHOCTEI;

— C noGaBieHneM HOBBIX pabounX CTaHIMU MagaeT o0mIas MPOU3BOAUTEILHOCT CETH.

Tonoaorus «3Be3na»

Tomonorust «3Be3ga» - cxeMa COEIUWHEHUS, IPU KOTOPOM KaKIbl KOMIIBIOTEP
MOJICOEIMHACTCS K CETH IIPU IIOMOIIY OTAEIBHOTO COeTUHUTENBHOT0 Kabens. OnuH KoHel kabens
COEUHSETCS C THE3[I0OM CEeTEeBOr0 ajamnTepa, APYrol MOJCOECTUHSETCS K IEHTPaIbHOMY
YCTpOHCTBY, Ha3bIBaeMOMY KOHIIeHTpaTopoMm (hub).

Opnna u3 HanboJee pacrpoCcTpaHEHHBIX TOMOJIOTHH, MOCKOIBKY MPOCTa B 00CITY)KUBaHUH.
B ocHoBHOM wucnosb3yercsi B CeTsX, IJIE HOCHUTEIEM BbIcTynaer kabenb BuTas napa UTP

Kareropuu 3 wiu 5.
=
Y —/tf‘/.
= -~

Pucynok 2. Tononorus 3se3na
JIOCTOMHCTBA:
— Bsixoa u3 cTpos oHOM paboueil CTaHITUU HE OTPaXKaeTcsl Ha paboTe BCEH CETH B IIEJIOM;
— Xopotas MacIITadbupyeMoCTh CETH;
— JI€rkwuii nouck HeMCIpaBHOCTEW U OOPHIBOB B CETH;
— BeIcokast mpou3BOAUTENBHOCT CETH (IIPU YCIOBUH MPABUIBLHOTO TPOEKTHPOBAHMUS);
— T'ubkue BO3MOXKHOCTH aIMUHUCTPUPOBAHHUS.
Henocrarkn:
— BbIXog M3 cTpos LEHTPabHOTO KOHIIEHTpaTopa O0O0epHETCS HEpabOTOCIOCOOHOCTHIO
ceTH (MM CErMEHTA CETH) B LIEJIOM;
— Jlng mpoknaaku ceTd 3adacTyro TpeOyercst Oosblie kalens, 4yeMm Juis OOJbIIMHCTBA
JIPYTUX TOIOJIOTHH;
— Koneunoe uymcno pabouux cTaHUMH B ceTH (WIM CETMEHTE CETH) OrPaHUYEHO
KOJIMYECTBOM IIOPTOB B LIEHTPAIbHOM KOHIIEHTPATOPE.
Tononorus «Koabuo»
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Pucynok 3. Tononorus kKoJypLo

OTa TOMOJOTHS NPEACTaBIseT co00il MOCIeNOBATENbHOE COSAUHEHHE KOMITBIOTEPOB,
KOrja MocjieIHUd coeauHEH ¢ mnepBbiM. CHUrHal HPOXOAMT IO KOJIbIYY OT KOMIIBIOTEpA K
KOMIIBIOTEPY B OJJHOM HarpaBieHUH. Kaxablii KoMIIbIOTep paboTaeT Kak MOBTOPUTEIIb, YCUIIUBAs
CUTHAJ U niepenaBas ero ganbiie. [IockoibKy CUTHaI MPOXOIUT Yepe3 KaIblii KOMIBIOTEp, COOM
OJIHOTO M3 HUX MPHUBOJIUT K HAPYIIEHUIO PaOOTHI BCEH CETH.

HaubGonee mmpokoe mpUMEHEHHE TONy4YWsia B BOJOKOHHO-ONTUYECKUX  CETSX.
Hcnonwsyetcs B crangaprax FDDI, Token ring.

Jocrouncrna:

— Ilpocrora ycTaHOBKHY;

— IlpakTHuecky MoJIHOE OTCYTCTBUE JIOIOIHUTEILHOTO 000PY10BaHUS;

— Bo3moxHOCTb ycTONWUYNMBOM paboThI 0€3 CYIIIECTBEHHOTO MaJIeHUs CKOPOCTH Mepeadn
JAHHBIX TPU WHTEHCUBHOW 3arpy3Ke CETH, ITOCKOJIbKY HCIIOJb30BaHUE MapKepa
HCKJIFOYAET BO3MOKHOCTb BO3HUKHOBEHMS KOJUIU3HM.

Henocrarku:

— Boixon u3 cTpost omHON paboued CTaHIIMU U APYTrHe HEmoyagku (0OphIB KaOess)
OTpa)karoTcsi Ha pabOTOCIIOCOOHOCTH BCEH CETH;

— CrnoxHocTh KOH(UTYPUPOBAHUS U HACTPOUKH;

— CH0XHOCTb ITOMCKA HEUCITPABHOCTEH.

— Heo6xoaumocTs UMETH JIBE CETEBBIE IUIATHI, HA KAKI0W pabodel CTaHIIUH.

. Boipocs! ¥ 3a1aHus

Yro Takoe J0KalbHas CETh?

Kakune cioco0bl coeiMHEHUI YCTPONCTB CYILECTBYIOT
ITonsTHE, IUTFOCHI U MUHYCBI TOTIOJIOTHH ILINHA
[TonsTHE, IUTFOCHI U MUHYCBI TOTIOJIOTHH KOJIBIO

a0 EO

HOH?ITI/IG, IJIFOCBI 1 MUHYCBI TOITOJIOTUH 3BE3/1a
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Tema 1.7. Cnyx0b1 UHTEpHETA

ILnan:

CerteBble CITyKObI

CoenMHUTENbHBIE CUCTEMBI
CoenuanTenEHOE 000PYAOBAHUE
CeTteBbie MPOTOKOJIHI (tcp/ip)

«VIHTEpHET BelIei» B AJIEKTPOIHEPTETUKE
6. Bompock! u 3aganus

Ok w0 E

1. CereBble Ci1yKObI

CeteBble cpecTBa U CIY:KObI — 3TO Cy0ObeKTbl, MPOU3BOAsIIIUE YCIAYTH B ceTu. OHU
SABJIIAKOTCA  COCHUAJIBHBIMH  IIpOrpaMMaMMd W MO3BOJIAIOT HPHIIOKCHUAM  IMOJIB30BATCIIA
UCIIOJIb30BaTh YCIyTu ceTh. CeTeBble CITYKObI BBITIOTHSIOTCS «IIPO3PAYHO» IS ToJib3oBares. To
€CThb TOJIB30BATENb HE BUIUT HEMOCPEACTBEHHO MX paboTy M HE MOXET B IOJIHOM Mepe UMHU
yrpapisaTh. CeTeBble MPUIOKEHNS 00BIYHO BXOAST B COCTAaB CETEBOI OMEPallMOHHON CUCTEMBI.

CereBble OnepalMOHHBIE CHUCTEMBI CIIEIMAIBLHO pa3padoTaHbl, YTOOBI KOOPAUHUPOBATH
HCIIOJIb30BaHUE PECYPCOB CETH.

CambIMU pacpOCTPaHEHHBIMU SBIISIOTCS CIIEAYIOLINE CETEBbIC CAYKOBI:

- Qaiinossie cinyxObI (file services)

- CuyxObl Ie4aTH

- Cuyx0Obl Iepeiaun cooOIIeHUM

- CpencrBa npuiI0KEeHUN

— Cpexacrta 6a3 JaHHBIX.

daiijoBble CayxK0bI 00CCIICUNBAIOT XpPaHEHUE U Niepeaauy (aiyioB B CETH.

Jlo mosBIEHMS KOMIBIOTEpHBIX ceTell HMHpopMmalus MeperaBajach BPYUHYIO. OTO
3aHuMano MHoro BpeMeHH. CayxOamu mnepenaud (QaijioB MOXKHO JIETKO MOJIb30BAThCA
HE3aBUCHMO OT pa3Mepa (aiina, ynaieHHocTH uctouHuka U naxe OC uctounuka. K tomy xe,
daiinoBble CIy)KOBI TPEJOCTABISIOT CPEACTBA OTPAaHWUYEHHS MpPaB JOCTYHNAa K XPaHSIIAMCS
daiinam.

CereBasi ciay:k0a meyaTtm oOecneduBaeT JOCTYN K yIaJI€HHOMY IMPUHTEPY IO CETH
(cereBOMY MIPUHTEPY).

DyHKIIUHN CeTeBOM CITy»KObI MeyarTu:

— OOecrneynBaeT AOCTYN K MPUHTEpAM OOJBIIOMY YHCIY TOJIb30BaTeIeH. Y KaKI0TO
MPUHTEPA €CTh CYIIECTBEHHOE OrpaHWMYeHHEe — OH oOyajaer | WM HECKOJIBKUM
uHTepdeiicamu (MOpTaMu), TO €CTh C IPUHTEPOM MOXKET pabOTaTh TOJILKO KOMIIBIOTED,
NOJKIIOYEHHBI dYepe3 OSTOT MOpT. 3HAUUT, HPUHTEPOM MOXKET I0JIb30BaThC
OrpaHUYEHHOE YHCIIO KIIMEHTOB. B ciryyae jxe ncnoab30BaHUs CETEBOIO MPUHTEPA YKe
HECKOJIbKO MOJIb30BaTeNe MOT'YT UCIIOJIb30BaTh | MPUHTEP, UCTIONB3YS TOT Ke CaMblit
opT;

— VYcrpaHsieT orpaHUYeHUs 0 pacCTOsIHUIO. HemoaKIIIoueHHbIH K ceTH PUHTEP JOTKEH
OBITH CBS3aH C KOMITBIOTEPOM KOPOTKUM KaleseM, YTO IPUHOCUT HEeY100CTBO;

— VYmpaenser odepenpio mevatd. Kaxkmoe 3amaHWe, OTOCIAHHOE Ha IPHHTED,
MIOMEIIAETCS B ouepedy neuwamu. I1ociie 3aBepIiieHus EPBOro 3aJaHus Ha TPUHTEpE
Oy/leT BBINOJHATHCSA CIlEAyIOllee 3aJaHue W3 OYepenu; ceTeBas chyxba mnedaTH
MOJIIEP>)KUBAET YIIpaBJIEHUE OYEepPE/IbI0 TIeUaTH: MOXKET YCTaHABIMBATH IPHOPUTET Ha
3aJJaHHs], MOXKET 3aMOPAXKUBATh M YIAIATH 33aHUS U3 OYCPE/IN.
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— OGecneynBaer OOMmMMHA AOCTYN K CIEHMAIM3UPOBaHHOMY oOopynoBanuio. Ecnu B
OpraHu3alK CYIIECTBYIOT CIICIUATM3UPOBAHHBIC MPHHTEPHI (IIHPOKO(OpPMATHEIE,
[[BETHBIC, C TOBBIIICHHOW CKOPOCTBIO TI€UaTH M Jp.), TO KOMIIbIOTEPHAs CETh
MOBBIIACT YPPEKTUBHOCTh MX UCIOJIB30BaHUs. [101b30BaTEIb MOKET BBIOpPATh THIT
MIPUHTEPA, Ha KOTOPBI HYKHO OTIIPABUTH 3aJ[aHUE.

Cayx0bl mepegauym cooOIeHMH OOECIEeUMBalOT XpaHEHUE, JOCTaBKY COOOIIEHUN U
JOCTYT K HAM.

B orimume ot ¢aitnoBeIx ciyx0 ciy:kObl mepenaud COOOIICHUIH HE MPOCTO MepenaroT
UHpOpMaIHIO, 2 UHHOPMHUPYIOT TPUIIOKEHHE TI0TH30BATENSI O MTOCTYITHBIIEM COOOIIICHHH.

K ciy>x6am nepenaun cooOIIeHU  OTHOCSTCS:

—  aJeKkTpoHHas moura (e-mail);

- TroyocoBas mourta (voice mail) — ciuyx0a mnepemauyd TroJjioca, HMCIOJIB3YHOIIas

CIeUaIbHOE TPOrPaMMHOE U alllapaTHOe 00eCIeueHHE.

CpeacTBa NpUJIOKeHHUH TTO3BOJISIOT 3aITyCKAaTh IPOTPAMMBbI Ha YIaJIEHHOM KOMIBIOTEpE
B CETH.

CpencrBa 0a3 maHHBIX oOecrieuMBarOT pabOTy CETEeBBIX 0a3 JAHHBIX: KOOPAUHUPYIOT
U3MEHEHHS B paclpelelieHHOW 0a3e JaHHBIX M CHHXPOHU3UPYIOT W3MEHEHHS B HECKOJIBKHX
JIOKAJIBHBIX KOMHIX 0a3 JaHHBIX.

Hocurenu u ycTpoicTBa IS Niepeadu TaHHBIX

2. CoelMHUTEIbHBIE CHCTEMbI

OOMeH JTaHHBIMU MEKIY KOMITBIOTEpAaMH B CETH OCYHISCTBIISCTCS IO JIMHUSIM CBs3H. B
Ka4yecTBE JIMHHUW CBSI3M NPUMEHSIOT Kak (U3UYECKHE MPOBOJA PA3IMYHOTO THUNA (CETeBbIE
Ka0enn), Tak ¥ OECIIPOBOJIHBIC CHCTEMBI. PacCMOTPUM 3TH CHCTEMBI.

IIpsimoe kalejibHOE coeluHeHue. [ coeuHeHUs IBYX KOMITBIOTEPOB MEXIY CO00i

HCIIOJIB3YIOT IIOPTHI KOMIIBIOTCPA:

Tabnuna 1
nocnenosarenbHelii  (COM- | ~148 Kourt/c 15 merpoB
opT)
napamiensueiii (LPT-mopr) ~250 Kbéut/c He 6onee 300 metpos
USB-nopt ~1 Moaiit/c He Gonee 5 meTpoB

Taxkoi Bua cBsI3U y,HO6eH AJIL COCAUHCHUSA BCCI'O JIMIIb ABYX KOMIIBKOTCPOB, U K TOMY KC
OTrpaHHUYCH PACCTOSIHHUEM.
KaleabHoe coeanHeHHE. I[J'IH TAaKOro COCAWHCHHA HYXHa CCTCBAA KapTa HA KaXIOM

KOMIIBIOTEPE U CETEBOW Kaleb.

B nHacrosiee BpeMst MpUMEHSIOTCSI TPH OCHOBHBIX BUIa KaOes:

— BHTas napa — kabenu Ha OCHOBE CKPYYEHHBIX Map MEAHBIX MPOBOI0B. CKpyuynBaHUE
MPOBOJIOB  YMEHBINAET BIUSHUE BHEUIHUX HJICKTPOMATHUTHBIX TIOJIEW Ha
nepeaBaeMble CUTHAITBI. (JCIIeBU3HA, HU3Kasl 3alUTa OT MTOMEX, CKOPOCTh Mepeavn
narabix 10-100 Mowut/c, MmakcumaiibHOe pacctostaue - 100 m).

— KOAKCHAJbHBIIN Ka0elb Ha OCHOBE MEIHON KHJIbl — MEIHbIH MPOBOJHUK
OKpY>KEHHBIN HECKOJIbKHMU 3alIUTHBIMUA obomoukamu (bosree BBICOKAs
MTOMEXO03aIUIIIEHHOCTh, MEXaHHUECKas MPOYHOCTh, CKOPOCTH Mepeiadu JaHHbIX 10 10
Mo6wut/c, MakcuManbHOE paccrosHue - 500 m).
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BOJIOKOHHO-ONITHYECKNH Ka0eJbCOCTOUT M3 MEHTPAIBLHOTO CTEKJISSHHOTO WIIH
IUTACTUKOBOTO TPOBOJHMKA, OKPYKCHHOTO TOKPBHITHEM M BHENIHCH 3alllUTHOM
oboiytoukoii. JlaHHBIE TIEpenaroTCsAs IO KaOelo C IOMOIIBI0 JIa3€PHOrO MU
CBETOJIMOJIHOTO IepPeJIaTYMKa, KOTOPBIH IIOCBIJIACT CBETOBBIC HMIIYJbCHI 4Yepes
[IEHTPATBFHOE BOJIOKHO (MaKCHMaJIbHAS 3aIIUTa OT TOMEX, CKOPOCTh Mepeiadn JaHHBIX
1o 2 I'6ut/c, MakcumanbHOE paccTostHue 10 2 kKM). OIHAKO 3TOT TN Kabess Hanbomee
KECTOK U CJIOKEH B YCTAHOBKE, YTO JIEJIAET €r0 CAMBIM JIOPOTHM.

BecnpoBonHoe (OeckabesbHoe) coeiHenne. /s COeqMHEHMS HA KaXKbli KOMIIBIOTED

YCTaHaBIIMBAIOT crieuanbHbie DM (37eKTpOMarHuTHbIE) MepeIaTIUKH.
Jliig nepenayu CUTHAJIOB UCTIOJIB3YIOTCS BOJHBI PA3IM4HOM YaCTOTHI:

1.
2.

PaAMOBOJHBI(MOTYT [IPOXOJUTH CKBO3b MPEMATCTBUS, JOPOTasi TEXHOJIOTHS)
MMKPOBOJIHBbI(CITYyTHUKOBAs CBSI3b, UCIOJIBL3YIOTCS MapaboIMuecKue aHTeHHbI, paboTa
3aBUCHUT OT IOT0JIbI)

uHpakpacHoe wu3aydYeHHe(yabT JUCTAHIMOHHOTO YIPABICHUSA, HE MOXKET
MIPOXOAUTH Yepe3 MPEMATCTBHE)

Texnoaorusa Bluetooth

Ckopoctb nepeaaun JanHbIX — A0 723,2 Koaiit/c. BoaMoskHa nepenada 1aHHBIX U TOJIOCA.

MaxkcumanbHoe paccrosinue - oT 10 go 30 metpoB (BeayTcss pabOThl HaJ YBETUUYEHHUEM 3TOTO

paccrosinus 10 100 merpoB). JlaHHas TeXHOJOTUS HE TpeOyeT MpsAMOil BUAMMOCTH WM KaKOM-

§19%(e]0) HaHpaBHeHHOﬁ AHTCHHBI, COCANHCHHUEC MOXCT OBITE YCTAHOBJICHO AK€ 4€pC3 CTCHY.

OcobGennocts TexHonmoruu Bluetooth: pazmuunsie Bluetooth-ycrpoiictBa coenunsitorcs

Apyr € ApYromM aBTOMAaTHUYCCKHU, CTOUT UM TOJIBKO OKAa3aThbCA B IpCACIax JOCATAaCMOCTHU.

3. CoennHuTeIbHOE 000pPyI10BaHME
CoequHuTe/IbHOE O000OPYIOBAHUENCIIONB3YETCS [UIL COCIMHEHUS KOMIBIOTEpa |

HOCHUTCIIA IJIA Iepeaadn JaHHbIX.

1.

CereBasi kKapTa — IpeJHa3HAYCHA JUIS [TOJCOEAMHEHUS KOMITbIoTepa K kabemo. OT
IIPOU3BOIUTEIILHOCTH CETEBOM KapThl 3aBUCUT NIPOU3BOAUTENBHOCTD CETH B LIEJIOM.
Mopem — npenHasHadeH Ul MOAKIIOYEHUs KOMIbloTepa K cetu Internet uepes
tenedponnytro auHM0. [lo HocuTenmo wuH(popManMs TMeperaeTcs C  OMOIIbIO
aHAJIOTOBOTO CHUTHaja, a B KOMIbIOTEpe XpaHHUTcs B IudpoBoM Buae. IlepeBon
aHAJIOTOBOTO CUTHaJla B LU(pPOBON Ha3bIBaeTcss MOIYJIALMEH, a IUPPOBOTO B
AQHAJIOTOBBIM — JEMOJYJISUHUEH. YCTPOMCTBO, OCYHIECTBIISIIOIIEE 3TH MPOLIECCHI,
Ha3bIBAETCSI MOJIEMOM (MOJYJIATOP-AEMOAYIATOp) MoeMbl MOTYT UCHOJIB30BaThCS
JUISL CBA3U KOMIIBIOTEPOB U JIaXK€E LIETBIX CETEH.

IToBTOpPHUTENL — HCHONB3YETCS Ui YBEIMYEHUS MaKCUMAJIbHOM AJIMHBI Kabemns
(MakcuManbHOM AMUHBI cerMeHTa). Kaxplii kabeab MMeeT MakCUMAaJIbHYIO JUTMHY
CETMEHTA, HO ATY OTPaHUYEHHOCTb MOKHO IIPEOA0JIETD, UCIIONIb3Ys IOBTOPUTEND. JTO
YCTPOMCTBO TMOMEIIAETCS B KOHIIE CErMEHTa, M IOChUIA€T MOBTOPHO CHUTHAJl Ha
cnegyronmid cermeHT. M Tak manee. Ho cymecTtByer mnpeaen HMCIOIb30BaHUSA
MOBTOpUTENIEH, TaK KaKk HUX HCIOJIb30BaHUE YBEJIWYMBACT BpeMs Iepeaadu
unpopmanuu. Eciu BpeMst 10BOJIBHO OOJIBIIOE, TO COSAMHEHHS HE TPOUCXOIMT.
Konnenrparop(Hub) — ucnones3yercst st 00beAMHEHNST KOMITBIOTEPOB B €INHYIO
CeThb TOIOJIOTUH «3Be3/a» (CM. pazzen «DPu3udeckas TOMOJIOTHS CETH).
MapupyTHu3aTop — COEIUHSET MEXIy COO0OW HECKOJNbKO JIOKAJIbHBIX CeTed u
npeJHa3HaueH Ui MoUCcKa HauboJiee OMTUMAIBHOTO MYTH J10 KJIMEHTA B CETH.
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4. CetreBble NPOTOKOJIBI (tcp/ip)

IIpomokonst — 5T0 HAOOP MPABUI U IPOLEAYP, PETYIUPYIOMIUX MOPSIOK OCYIIECTBICHHS
HEKOTOPOH CBSI3U.

PabGora npoTokoJioB

[lepenaya naHHBIX MO CETH, C TEXHUYECKON TOUKH 3PEHUS, TOJKHA OBITh pa3OuTa Ha psi
MIOCJIEIOBATEIbHBIX IIArOB, KaXJA0MY M3 KOTOPBIX COOTBETCTBYIOT CBOM IIpaBUJjIa U IMPOLENYPHI,
win npoTokod. Takum oOpa3oMm, coxpaHsercs crTporas oOuepEéIHOCTb B BbBIOJIHEHUU
onpeAeEHHbIX 1CUCTBUM.

Kpome Ttoro, »tu neiictBus (1maru) IOJDKHA OBITH BBITIOJHEHBI B OJHOHW M TOW XKe
IIOCJIEIOBATEIbHOCTH HAa KaXkJIOM CETEBOM KoMibroTepe. Ha koMmmbrorepe — oTmpaBuTesne 3TU
JICUCTBUS BBITIOJHSAOTCA B HAIIPABJICHUU CBEPXY BHU3, & HA KOMIIBIOTEPE — IMOJIy4aTelIe — CHU3Y
BBEPX.

IIpuMepsI NPOTOKOJI0B

TCP/IP (Transmission Control Protocol / Internet Protocol) — mpoMsbliIeHHbIH
CTaHJapTHBIA HA0Op MPOTOKOJIOB, KOTOPhIE OOECIIEUNBAIOT CBSI3b B HEOJHOPOAHOM cpene, T.e.
o0ecreynBaroT COBMECTUMOCTh MEKYy KOMIBIOTEpaMH Pa3HbIX TUIIOB. COBMECTUMOCTh — OJHO
u3 ocHOBHBIX npeumyiects TCP/IP, mostomy 6onbmuucTBO JIBC moanepxkuBaer ero. Kpome
toro, TCP/IP mpemocraBiser noctym K pecypcam MHTepHETa, a Takke MPOTOKOJ JUIsl ceTe
Macirada npeanpusTus.

FTP (File Transfer Protocol) — 310 mpoToko1, O3BOJISIFOLIHIA JIETKO MepechuiaTh (ailibl 1
nokymentol. CymectByior FTP — cepBepbl, KoTopbeie conmepkaT OO0JIbIIOE KOJIUYECTBO
uHpopmanuu B Bune ¢aitnos. K qanasiM 31X (haiijioB HelMb3s 0OpaTUTHCS HANPSAMYIO,- TOJIBKO
nepenucaB ux mneaukoM ¢ FTP — cepBepa Ha sokanbsHbIM cepep. FTP — nporpamma nepegauu
daitnoB ans cpen, Takxke ucnonbdytomux TCP/IP. FTP — camblit pacnpocTpaHEHHBIN TPOTOKOI
nepenaun (HpaiaoB MeXKAY KOMIBIOTEPAMH.

S5.«HTepHeT Bewlieii» B 3JIeKTpoIHepreTuke. [lpuMmenenue n nepcneKTUBbI

Ha ceronnsamHnii 1eHb B POCCUMCKON JHEPreTHKE
loT-rexnonoruu (Internet of Things) npumenstoTcs B 1ByX
OCHOBHBIX HaIpPaBJICHUSAX: CHUKEHUE SHEPronoTpeOaeHus
Y KOHTPOJIb TEXHUYECKON MCIPAaBHOCTH 000pYyJOBAaHUS IS
MPENOTBPALICHUAS] aBapUMHBIX CHUTyallMid. TexXHOoJoruu
MHTEpHETA BELIEH OCHOBAaHBI Ha TEJIEMETPUH
U TEJEYIIPaBICHUH, II03TOMY HCIIONIB3YIOTCA B OTPACIN JUIS
MOCTPOCHUST «YMHBIX» ceTell W MH(pacTpykTypbl Smart
Grids mpu TOMOIIM AATYUKOB U CEHCOPOB, MOJIKJIIOUEHHBIX
K 00111eMy 00JJaUHOMY MJIM OHJIAHH-CEPBUCY.

Cucrema TesneynpaBlIeHUS B 3JIEKTPOIHEPreTHKE
MI03BOJIIET MOHUTOPUTH COCTOSIHUE CETEN B PE)KUME OHJIAIH

Cucrema TeneynpaBieHUsl B 3JEKTPOIHEPTETUKE
MO3BOJIIET MOHUTOPUTH COCTOSIHUE CETEH B pEeKUME
OHJIaliH, COXpaHsATh JaHHbIE Ha OOJAUYHBIX CEpBHCAX, ONMPEAENATh CTENEHb PUCKA JajbHeien
HKCIUTyaTallM 00bEKTa U HEOOXOAUMOCTh SKCTPEHHOI'O BMENIATEIbCTBA PEMOHTHO-CEPBUCHBIX
CITYX0.

CozaHne yMHBIX CUCTEM Ha OCHOBE TEJIEMETPUM MO3BOJINT CHU3UTHh TEXHOJIIOTMUYECKUE
PHUCKH, TOBBICUT TOYHOCTH YU€Ta U pacnpezeneHus pecypca. Hanpumep, B ctonuie yxxe pabotaet
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ceTb i cOopa JaHHBIX O MOTPEOJICHWH OAJIEKTPOIHEPTUHU JOMOXO3SCTBAMU Ha OCHOBE
MOJKJIIOYEHHBIX K CIICIHATM3UPOBAHHOMN OECIIPOBOAHOM CETH aJalTHPOBAHHBIX CYETYUKOB.

Poccuiickue mpousBoguTend 00OPYAOBAHUS U MPOTPAaMMHOrO OOecreueHus: Jyis
npeanpustiii TOK akTuBHO pa3pabaThiBalOT MHHOBALIMOHHBIE MPOXYKTHI Ul TPUMEHEHUS
BO BCEX CErMEHTAaX dHEPIreTUKHU:

1. renepanus,

2. mepenaya u pacrpejeiacHue,
3. cOsIT,

4. motpebIieHHE.

Cornacuno pacnopsokeHuio npesuaenta PO, sneproxkommanuu 00s3aHBI TpUOOpETATH
poccuiickoe [10 1 3neKTpoHHbIE KOMIOHEHTHI Jii BHEAPEHUS HWHTEIJICKTYaJbHBIX CHCTEM
YIPaBJICHUS DJIEKTPUYECKHUMH CETSIMH. JTO CTUMYJIMPOBAJO YBEIMYECHHUE CIPOCa Ha TaKhe
oTedecTBeHHbIC pa3paboTku, kak LPWAN-TexHOMIOrHH, CHCTEMBI MPOTHO3HOTO MOHHUTOPHHTA
HHEPreTUYECKOro 00OpYIOBAaHUSI W JPyrue WHHOBAIMOHHBIE NpoAyKThl. B 2021-2022 romax
JOJKHBI CTApTOBATh MUJIOTHBIE MPOEKTHI JJIsi cOo3[aHusi poccuiickoro «lHTepHeTa sHeprum»
(MicroGrid, manasi pacmpeneneHHas »dHepreTuka). TectmpoBaHue obOopynoBanus u loT-
TEXHOJIOTHI IUlaHuUpyeTcss MpoBOoAUTH Ha 6aze MOU «TexHomoruu TpPaHCIOPTHUPOBKHU
DIIEKTPOIHEPTUU W PACIPEICIICHHBIX  WHTEIUICKTYaJbHBIX ~ JHEPrOCHCTEM», B IIEHTpPE
komrierenm HTU.

Ceituac npumepHo 60 % mnpoMbIIUIEHHBIX Npeanpusatuil B Poccum wucmonb3yroT win
tecTupytoT loT-Texnonoruu. Oxunaercs, 4ro B 6muxaiimme 2-3 roga 060poT pelHKa HHTEPHETA
Bemieit B Poccun yBenmmumtes B Tpu pasa: ¢ 93 muipa go 270 mapn py6seit. OCHOBHBIM JIpaiiBepoM
pa3BUTHUSA CTAHET MACIITaOHBIN 3aITyCK CeTel MATOro MOKOJIeHH MOOUIIbHOM cBs3U (5G), KOTOpbIe
HanOoJiee MOAXOAAT I Nepeaadn OOJIbIINX JAHHBIX B 00JIAYHBIX CHCTEMAX.

3a cuer 00beIMHEHUS Y BHEJPEHUS 3TUX JBYX WHHOBAIIMOHHBIX
TEXHOJIOTUH IJIAHUPYETCSI KyMYJISITUBHBIA 3 QeKT B pazmepe 2,8 TpiaH pyOJsiell cpa3y B IIECTH
OTpacisaX IKOHOMUKH Poccuu, U3 HUX B 3JIEKTPOIHEPreTHKe — 532 MIIpJI, B TOPOACKOM cpene —
375 mapn pyonei xk 2025 rony.

Buenpenne  loT-TexHomoruéd B POCCHUICKYIO  JHEPIeTUKY MO3BOJUT  MOBBICHTH

3¢ (PEeKTUBHOCTH paboThl OTpacnu Ha BCEX JTanax, ONTUMHU3UPOBATH pacxobl
Y IPOCTUMYJIMPOBATH PA3BUTHUE HOBBIX HCTOUHUKOB YHEPTUU.
Hamnpuwmep, WCITIOJIb30BaHUE TeIEeMETPUHI U TeJIeyNpaBiIeHUs Ha 00BEKTaX

SHEPreTHKu B 15 pa3 yckopsT nepenavy nHpopManuu 0 BO3MOKHOM BO3HUKHOBEHUH aBapUHHON
CUTyallud, COOTBETCTBEHHO, W BpeMsl Ha yCTpaHEHHE yrpo3bl. lIporpamMmMHO-TEXHHUYECKHE
komriekcsl (ITTK) paznuuHoro Ha3HaueHUs, TOKAIbHBIE CUCTEMbI aBTOMATUYECKOI'0 YIIPaBJIEHUS
(CAY) nmns KOTEeNbHBIX W HACOCHBIX CTaHIUH, Oasupyromuecs Ha TexHoiorusx «HTepHera
BEIIel», TO3BOJIAIOT OOpOThCA C MOTEPSMH  pecypca B CEeTIX, a Takke 00ecrneyuBaroT
CTaOMJILHOCTH SHEPTO0OECIICUCHHUSI.

6. Bompocsl u 3a1aHus

1. TloHsTHE KOMIBIOTEPHOU CETH.

2. BpraucnuTensHbBIE CUCTEMBI (IICHTPATM30BAHHBIE, PACTIPE/ICTICHHBIC W KOJIJICKTHBHBIC
BBIYHCIICHHUS).

3. Oo6mras crpykrypa KC (Tpu 6a30BBIX 2JI€MEHTA).

4. CereBble CpelCTBA U CIY)KOBI: TIOHSATHE, TPUMEPHI U Ha3HAYEHUE OCHOBHBIX CETEBBIX
ciryxO0.

5. Hocurenu mis nepemaum manHbix B KC: mpsMoe kaOenbHOE CoeqUHEHHE (Kak
yCTaHABIMBAETCS, KOTJa IPUMEHSETCs), KabenbHOe coeAMHEeHHe (BUIbI Kabemneu, ux
KpaTkoe CpaBHEHME B IJIaHE MMOMEXO3ALIUIIEHHOCTH U CTOMMOCTH), OECIpOBOJHOE
coeIluHEeHHE (IPUMEPHI).

6. CoemuHuUTEIHHOE 00OPYIOBAHHE: OCHOBHBIE YCTPOWCTBA M X HA3HAUCHHE.
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10.

11.

CereBble IPOTOKOJIBI: IOHATHE, HA3HAUYEHUE, IPUMEPBI.

Knaccugpukamuss KC mno pasmepam: HaszBanuss tunoB KC, ux mnpumepHas
IPOTSKEHHOCTU U IPUMEHEHHE.

Knaccugukanus KC no crpykrype: HazBanust TunioB KC, IpUHIMITBI UX OpraHU3aIHH,
IIPEUMYILIECTBA U HEOCTATKHU.

Knaccudukanuss KC mo ¢usmveckoit Tomonoruu: HazBaHus tomojoruii KC, wmx
OpraHu3alys, NPEeuMyIeCTBa U HEJJOCTATKH.

Anpecarus B KC: Tpu Tuna anpeca (pusnyueckuii, CETEBOM, JOMEHHBIN ), MPUHIIAITBI KX
Ha3HAYCHHUS.
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Tema 1.8. CeTeBoe XxpaHeHHe JaHHBIX U HM(PPOBOTr0 KOHTEHTA
Ilian:

1. XpaneHue JaHHBIX B HH)OPMAITMOHHBIX CUCTEMAX

2 OcHOBHEIE IMPUHIUIIBI OPraHru3aluy XpaHUJIWII JaHHBIX

3. Opraam3anusi KOpIopaTUBHOTO JEKTPOHHOTO apXHBA.

4. Bomnpocsl u 3a7aHus

1. XpaHeHue JaHHBIX B HHPOPMAIHOHHBIX CHCTEMAaX

XpaHEHHE U HAKOIUICHUE SBIIAIOTCS OJNHUMH U3 OCHOBHBIX JCHCTBHM, OCYILECTBISAEMBIX
HaJ nH(pOpMaIMel U TTIaBHBIM CPEIACTBOM OOECIIEUeHHUs €€ JOCTYIHOCTH B TeUEHHE HEKOTOPOTo
IIPOMEXYTKA BPEMEHH.

basza naHHBIX MOXET OBITH OIpeJeeHa KaK COBOKYITHOCTb B3aUMOCBSI3aHHBIX JaHHBIX,
UCTIOJIb3YEMBIX HECKOJIBKUMH TOJIb30BATEISAMU U XPAHSIIUXCS C PETYIUPYEMON H30BITOUHOCTHIO.

BaHk mpaHHBIX — cucTema, NPEICTABIAIOIIAS ONPEAEICHHBIE YCIYTd MO0 XPaHEHUIO U
IIOMCKY JAHHBIX OIIPENIEIICHHOM IPYIIIIE II0JIb30BaTENIECH 110 ONIPEIEICHHON TEMaTUKE.

Cucrema 0a3 JaHHBIX — COBOKYIHOCTb YIPaBJIIOIIMX CUCTEM, NPUKIAIHOIO
IpOrpaMMHOro obecrieueHusi, 6a3bl JaHHBIX, ONEPALUOHHON CUCTEMBI U TEXHUYECKHX CPEJICTB,
obecreunBaronux HHPOPMAIIMOHHOE 00CTy>KHBaHUE TI0JIb30BATEIICH.

Xpanuaume gaHHbIX (XJ[ — ucnone3yroT Takke TepmuHbl Data Warehouse, «ckman
JAHHBIX», «UMH(OPMALMOHHOE XPaHWIUIIE») — 3TO 0aza, XpaHsllas JAaHHbIE, arpEerUpOBaHHbIE
(0ObeIMHEHNE HECKOIBKTX 3JIEMEHTOB B OJIHO 1I€JI0€) TI0 MHOTUM U3MEPEHUSIM.

ANbTepHATUBON XpaHWIUIILY JaHHBIX SBJSIETCS KOHLENUS BUTPUH AaHHbIX (Data Mart).
BuTpHHBI JaHHBIX — MHOKECTBO TeMaTHueckux b/, cogepxkammx nHdopMaruo, OTHOCALIYIOCS
K OTJeJIbHBIM UH(QOPMALMOHHBIM aCIEeKTaM IpeAMETHON 001acTH.

Eme ogHMM BaXHBIM HalpaBJIEHUEM DPa3BUTHUs 0a3 JaHHBIX SBISIOTCS PEHO3UTAPHU.
Peno3urapuii (XpaHuiaMie — MECTO, I'/Ie XpaHATCS U MOAJCPKHUBAIOTCA KaKue-I1M00 JaHHbIE),
b1, npenHazHaueHHast JJi1 XpaHEHUs HE MOJIb30BaTEIbCKUX, @ CHCTEMHBIX JaHHBIX. Kaxkablil u3
YYaCTHUKOB JeMCTBUs (I10JIb30BaTENb, IPyINNa MOJIb30BaTeNel, «(pu3nueckasl naMsarTb») UMEeT
CBOE€ IpejicTaBIeHNe 00 UHPOPMAIIHH.

[Io oTHOWIEHWIO K NOJB30BATENSIM IMPUMEHSIOT TPEXYPOBHEBOE MPEACTABICHUE IJIf
OTNKCaHM IPEIMETHOM 007acTH: KOHLIENTYaJIbHOE, JIOTHYECKOEe U BHyTpeHHee ((puznueckoe).

1. KoHuenTyanbHbIl ypOBEHb CBA3aH C YACTHBIM IPEJICTaBIEHHUEM IaHHBIX TPYIIIbI
MoJIb30BaTesIel B BUE BHEIIHEH CXeMbl, 00bETUHAEMbIX OOIHOCTHIO UCIIOIb3yEMON
uHpopmanuu. Kaxaplii KOHKpPETHBIM moJib3oBaTenb paboraer ¢ uacTbio bJ[ u
MpEJCTaBIsieT €€ B BUJE BHEUIHEH Mojaenu. DTOT YpOBEHb XapaKTepHU3yeTcs
pa3zHoO0pa3ueM HCIONIb3yeMbIX MOJENe (MOAENb «CYIIHOCTh — CBs3b», ER-Moznens
(ot auru. entity-relationship model), monens UYena), OunapHeie ¥ WHPOIOTHUESCKUE
MOJIETIN, CEMAaHTUYECKHE CETH.

2. Jloruueckuil ypoBeHb sBIseTCS OOOOIIEHHBIM MPEJCTABICHUEM JaHHBIX BCEX
nojp3oBareneid B abcrpakTHOM (opme. Hcmonb3yroTcs Tpu  BUAAa  Mojeneil:
HEpPapXUUECKHE, CETEBBIE U PEIISLIMOHHBIE.

CereBast MOZIETIb SIBJISIETCSI MOJIENIBIO OOBEKTOB-CBSA3EH, OMyCKAOIEi TOIBKO OMHAPHBIE

CBSI3M «MHOTHE K OJTHOMY» U HUCIIOJIb3YeT JIJIsl ONMCAHUS MOJIEIb OPUEHTHPOBAHHBIX I'padoB.

Hepapxuueckas  Mozenp  ABJISIETCS  PAa3sHOBUIAHOCTBIO  CETEBOM,  SBIIIOIIECHCS

COBOKYITHOCTBIO JIEPEBBEB (JIECOM).
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Pensumronnas Moens HCTIONB3YyeT MPEICTABIICHNE TaHHBIX B BHJIEC TAOIUII (pesIuii), B €€

OCHOBC JICXKUT MATCMATHYCCKOC TMOHATUC TCOPCTUKO-MHOXCCTBCHHOI'O OTHOIICHHA, OHa

0asupyeTcs peNsIIIHOHHON anredpe U TEOPUH OTHOIICHHH.

3.

dusndeckuii (BHYTPEHHHI) YPOBEHb CBSI3aH CO CIIOCOOOM (PAKTUUECKOTO XPAHCHHUS
naHHbIX B puznyeckoit namsitu [1K. OcHOBHBIME KOMITOHEHTaMH (PU3HUYECKOTO YPOBHS
SIBJISIFOTCS:

— XpaHUMBbIC 3aIUCH, O0bEIUHSIEMbIC B OJIOKH;

— yKaszaTelld, He0OXOAMMBbIE JIJIsl IOUCKA TaHHBIX;

— JIJaHHBIE NEPEIIOIHEHUS;

— TMPOMEXKYTKH MEX1y OJIOKaMu;

— ciyxeOHas nHpopMaIusl.

2. OcHOBHBIE NMPUHIHUIIBI OPraHU3allui XpaHUJIUII JAHHBIX CJIEAYIOIue.

1.

[Ipenmernas opueHrtanus. B omeparuBHO# 6a3e MaHHBIX OOBIYHO MOJIEPKUBACTCS
HECKOJIbKO TPEAMETHBIX o00ylacTeil, Kaxzaas W3 KOTOPBIX MOXKET IOCITYKUTh
HCTOYHUKOM JaHHBIX 11 X /1.

CpencrBa uHrerpauuu. llpuBenenue pasHbIX INPEACTABICHUN OJHUX U TEX K€
CYIIHOCTEH K HEKOTOPOMY O0LIEMY THITLY.

[TocTosHcTBO nmanHbIX. B XJI He mHOJAEp)KUBAIOTCS olepaluud MOAU(UKAaLUU B
CMBICJIE TPAAULIMOHHBIX 0a3 TaHHBIX.

XpoHosorusi  NaHHBIX. biaromaps  cpexcrBaM  MHTETpalUMU  PeaIU3yeTcs
OIPEIEICHHBIM XPOHOJIOTMYECKUI BPEMEHHOM AaCIIEKT, NPUCYIIUNA COAEPKUMOMY

X1,

OcHoBHbIE QYHKITUH PENO3UTAPUEB:

napajurMa BKJIIOUYCHHS/BBIKIIOUEHUSI M HEKOTOpbIe (hopManbHbIE MPOLEAYpHI IS
00BEKTOB;

MOJIEP)KKa MHOXKECTBEHHBIX BEpPCHI OOBEKTOB W TPOLEAYPHI  YIIPaBICHHS
KOHPUTYpAIUSIMU ISl OOBEKTOB;

OTOBEIIEHHE MHCTPYMEHTAJIbHBIX ¥ pab0YMX CHCTEM 00 HHTEPECYIOIINX UX COOBITUSX;
yIipaBJIeHUE KOHTEKCTOM U pa3HbIe CIIOCOObI 0030pa 00BEKTOB PEIIO3UTAPHS;
orpezieNieHUe MOTOKOB padoT.

PaccMoTpuM KpaTKO OCHOBHBIE HalpaBleHUS HAay4YHBIX HCCIIENOBaHUII B oOjacTH 0a3

JaHHBIX:

pa3BUTHE TEOPUU PEIISIIIUOHHBIX 0a3 TaHHBIX;

MOJIETTMPOBAaHUE JAaHHBIX W pa3paboTKa KOHKPETHBIX MOJENel pa3sHOoOpa3zHOTro
Ha3HAYCHUS,

OoTOOpakeHHe MOJeNell JaHHBIX, HalpaBICHHBIX Ha CO3/aHHE METOJ0B HX
peoOpa3oBaHus U KOHCTPYHUPOBAaHUS KOMMYTAaTHUBHBIX OTOOpaskeHUH, pa3paboTKy
APXUTEKTYPHBIX aCMEeKTOB OTOOpaXEHUS MOJENeH JaHHBIX | crheruduKanui
ompeereHusT 0OTOOPaKCHHH I KOHKPETHBIX MOJIEJICH TaHHbBIX;

co3nanne CYBJ/| ¢ MynbTHMOJENBbHBIM BHEUTHUM YpPOBHEM, O00ECIEeUHBAIOIINX
BO3MOKHOCTH OTOOPaKEHHS IIIMPOKO PACTIPOCTPAHEHHBIX MOJICTIEH;

pa3paboTKa, BEIOOp U OllEHKAa METOJIOB IOCTYIIA;

CO3JJaHUE CaMOONHUCHIBAEMBIX 0a3 MaHHBIX, MO3BOJSIOMIUX TPUMEHSITHh EIUHBIC
METO/IbI JOCTYIIA JIJIsl JaHHBIX U METaJaHHBIX;

YIPaBJICHUE KOHKYPEHTHBIM JOCTYTIOM;
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3

pa3BUTHE CHUCTEMBbl NPOTPaMMHUPOBaHHUS 0a3 JMaHHBIX M 3HAHWH, KOTOpbIE
obecrieunBany Obl equHYI0 A(Q(PEKTUBHYIO Cpealy Kak Il pa3paboTKH MPUIIOKECHHM,
TaK W JUIs YIIPaBJICHUS TaHHBIMU;

COBCPUICHCTBOBAHUC MAIlIMHBI 6213 JaHHBbIX,

pa3pa60TKa ACAYKTUBHBIX 63,3 JaHHBIX, OCHOBAHHBLIX Ha MNPHMCHCHUH allllapara
MaTEMaTHYECKON JIOTMKM M CPEJICTB JIOTHYECKOTO NPOrPaMMHUPOBAHUS, a TaKKe
IMPOCTPAHCTBCHHO-BPECMCHHBIX 0a3 JaHHBIX,

WHTETPaIus HEOJHOPOIHBIX HH(POPMAITMOHHBIX PECYPCOB.

. Opranmaunﬂ KOpPHOPAaTUBHOI'O 3JICKTPOHHOI'O apxXuBa.

CrtpemiieHHe pEmHTh MPOOJEeMYy XpaHEHHs OrPOMHOTO KOJHMYECTBa HH(pOpMaIuu

KOMMEPUYECKUX MPEINpUITUA M TOCYAAPCTBEHHBIX CTPYKTYp TMPHUBEIO K Tepexoay K
AIEKTPOHHBIM apXUBaM.

KopnopaTuBHblii 3JIeKTPOHHBII apXHB — 3TO HA/Ie)KHAS [IPOBEPEHHAs CUCTEMa, KOTOpas
MO3BOJIUT COKPATUTh PACXO/IbI HA COJIEP>KaHUE TUTAHTCKOTO OyMa)KHOTO apXHBa.

BHelee}me JICKTPOHHOI'0 apxXuBa COCTOMUT M3 CJCAYIOIIUX IAroB:

1. Omnpenenenue CTPYKTYphl OyAYIIETO apXUBa;
2. TloxroroBka JOKYMEHTOB: COPTHPOBKA, YAAJICHHE CKPETIOK U T.1.;
3. Hacrpoiika nporpaMMHOTo o0ecrieueHus 1 000pyI0BaHUS;
4. CkaHMpOBaHHE JOKYMEHTOB M BBOJI JAHHBIX B CUCTEMY;
5. Pa3menienue mporpaMMbl yAanEéHHO WU BHYTPU KOMITaHUU.
lllu:::::::l,::::::‘n-u Chnispinanas & epannur 8 NienTpaMES
P = &
2 ®
2
iz =] EL
Retoonood Oparman Tepwuuanmn Janns
Pucynok 1
Bepudukanus (ot ynar. Verum «ucTHHHBI» + facere «memaTb») - TIpOBEpKa,

MOATBCPKACHUC, METOJ HOKa3aTCIIbCTB KaKHX-IIH00 TCOPCTUUCCKHUX HOHOH(CHHﬁ, AJITOPUTMOB,
nporpaMmm u MHIpoucayp HYTCM HUX COIIOCTABJICHUA C  OIIBITHBIMHU (3TaJ'IOHHI:>IMI/I 50051
BMHI/IpI/I‘leCKI/IMI/I) JaHHBIMHU, AJITOPUTMAaMU U IIPpOrpaMMamMu.

Co3nanne 2JICKTPOHHOI0 apXHBa

1.

CKaHI/IpOBaHI/IC JIOKYMGHTOB HpI/I IIoOMOI1IIn HpOMBIHIJ'IeHHBIX CK&HGpOB U UX BBOJ B
CHCTEMY

Pacno3naBanue copepkanusa ¢ nomoinpto cnenuainbHoro [0 U co3manne KapTOUKU
JIOKYMEHTA, 00JIETYAIOIIET0 €T0 MadbHEUITHIA TTOMCK

Cozanue  BBICOKOTIPOM3BOAUTENHHOW CETH B  KOPIOPATUBHBIX  MacIiTadax,
MO3BOJISFOIIEH MOJIYYUTh JOCTYI K apXUBY BCEM COTPYIHUKAM

COBpeMCHHBIe yCTpOI\/'ICTBa XpaHCHUA I/IH(I)OpMaI_[I/II/I BMCIIAKOT B ce0sl MHOTOJICTHHE

APXUBLbI, 3aHUMAIOIHEC LCIIbIC KOMHATHhI, a HOpOﬁ, " 3TaXXH.

KopnopaTuBHblii 3J1eKTPOHHBIN apXHUB pemiaeT nNpodJjeMbl XpaHeHUs HHGoOpMALNH:

OcB00OXk/1a€T MPOCTPAHCTBO U COKPAIAET 3aTPAThl HA €r0 COJAECPKAHUE;
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- VYcrpanser OyMakHBIE 3aBaJIbl HA pa00OYHX CTOJIAX;

-~ YcrpaHsieT pUCK MOTEPH WIIM TOPYH JOKYMEHTA;

- He umeer BpeMEHHOTO OTpaHUYEHUS, TIO3BOJISET IOKYMEHTAaM XPaHUTHCS BEYHO.

CopepxaHre  KOPHOPATHMBHOTO  JJIEKTPOHHOTO  apXWBa TakkKe HE MOTpedyeT
JIOTIOTHATEIIFHBIX (PMHAHCOBBIX 3aTpaT — Ka) bl HOBBIN JOKYMEHT Oy/IeT B paboueM HopsiaKe
00pabaThIBaThCS U BBOJUTHCS B CUCTEMY.

BHenpeHue 1eKTPOHHOI0 apXUBa

Ycnyru oka3pIBaOT Takue opranusaiuu, kak ReDocs, beorg, Digital Design u apyrue.

DTAITLI BIEPEIFs DIICKTPOIIIOrO apXHBa

JakinoueHe
Jor onopna ©
NCTIO T e S Ie N

Clocrasiiere Bribop 110 11
TeXIIMECKOro 00 MECTA XPAarers

==
Ilepeaauan peaymraTon Texinraeckas CrRarmponarmme 1

FAKNIUKY TIO e PACK ) HALO S IHeHI e
JAOKYMeMTon

Pucynox 2
4. Cnenuduka TaHHBbIX B He(pTerazoBoM cerMeHTe

[peanpustus He(TETa30BOrO0 CEKTOpPAa 3aHUMAIOTCS TEOJIOTOPA3BEAKONH W JTOOBIYEH,
XpaHEHHEM U TPAHCIOPTUPOBKOH J0OBIBa€MbIX MPOJIYKTOB M CHELMAIM3UPYIOTCS Ha paboTe C
00BEMHON T€0JIOro-reopu3nuecko MHPOpMaIel, TPOMBICIOBBIMA JaHHBIMU, UH(OpMaIMEn o
Iporeccax XpaHEHUs M TPAHCHOPTUPOBKH, COMPOBOXKIAIOIIMX HX PHUCKAX, TUArHOCTHUYECKUX
poBepKax 000pyIOBaHUS U T. 1.

3aHuUMasACh MEepepabOTKOM M COBITOM, OpraHM3alMd aKTUBHO pPabOTalOT C OrPOMHBIMU
MacCcHBaMHU JIaHHBIX T10 3aBOJIaM, CKBAKHHAM, TPyOOIIPOBOIaM, a TaKkkKe ¢ MHPOpMaLUei 0 TOProBbIX
napTHepax, AUCTPUOBIOTOpaxX, KOMMEPUECKMX M OBITOBBIX IOTpPEOHTENsAX, O00beMax MpoaxK,
ajZipecam OTTPY30K, pacdeTaM — TO €CTh C HOpMaTHUBHO-CIpaBOYHOM nH(popmanueit. Kpome Toro,
TaKkMe KOMIIAHMM aKTUBHO B3aUMOJIEHCTBYIOT C IpaBWJIAMM, perlaMeHTaMu, WHCTPYKLHUSIMHU B
o0acTi 6e30MaCHOCTH M OXPAaHbI TPy/a U TIp.

Pabota ¢ nnpopmarnueit B He(Tera3oBoM CEKTOpEe UMEET CBOM 0COOEHHOCTH. Bo-TiepBhIX, y
HOPENPUATUN OTpaciad TPaIUIMOHHO CBEpXOOJBIION 00bEM pPa3HOPOIHBIX JaHHBIX, YaCTh W3
KOTOPBIX OBICTPO yCTapeBaeT UM IMOCTOSIHHO OOHOBIIsIETCS. BO-BTOPBIX, KMH YacTO MCIIOIB3YIOTCS
pa3NMyHble MCTOYHUKM JIAQHHBIX — 3TO MOTYT OBITh JECSATKH, COTHH I[T-poayKToB W
CHeLMaIN3UPOBaHHbIX penieHni. B-TpeTbux, s dexTruBHas paboTa OTpaciiu CTPOUTCS Ha CIO0XKHBIX
Y MHTEHCHUBHBIX Ipolieccax 00pabOTKy, aHAIN3a TAaHHBIX U CO3/1aHHS OTYETHOCTH.

VYnpasienue HHPOPMAIMOHHBIMU PECYpCaMH U aHAJINU3 TaHHBIX

[peanpustus HedTera3oBo OTpaciy MOTYT CTAIKUBATHCSA C MPOOIEMON pa3po3HEHHOCTH
0O0JIBIIOrO KOJMYECTBa OM3HEC-IAaHHBIX, UX HECTPYKTHPOBAHHOCTBHIO U OBICTPBHIM YCTapeBaHUEM,
NyOIMpOBAaHMEM  CIIPaBOYHOM MH(OpMAlWHM, YacThIMH HM3MEHEHHUSMH B  NPHIOKECHUSX,
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HEJIOCTOBEPHOI OTUETHOCTBIO, & TAKKE OTCYTCTBUEM €JMHBIX CTAHAPTOB U BBICOKOH CTOMMOCTBIO
COIIPOBOXKACHHUSA UCTIONb3yeMbIX IT-cucrem.
ITpu 5TOM KOMIIaHMK MOTYT UCIBITHIBATH IOTPEOHOCTH:

1. B co3maHuM €AMHON LEHTPATM30BAHHOW CUCTEMBI YIIPABIEHUS JAHHBIMU C «OAHOI Bepcuen
npaszabD (YIpaBlieHHE NPOLecCaMu pa3paboTKH) U TpeOyeMbIM YPOBHEM KauecTBa JIJaHHBIX;
peanuzanuu 3 (HEeKTUBHBIX MEXaHU3MOB COOPa, XPAaHEHHSI U YIIPABJICHUS JAHHBIMH;

3. MOHETHM3alMM JJAHHBIX 32 CUET MOBBIMLEHUS 3(PHEKTUBHOCTH U ONTUMU3AIMU IPOLIECCOB HA

OCHOBE JTaHHBIX;

4. (opMHpOBaHMM OMNEPATUBHOM KOPIOPATUBHOM OTYETHOCTH ISl TOAJNEPIKKU TPHUHATHSA

pELICHUI U MOJICTMPOBAHUS CLIEHAPHEB;

5. BO3MOXHOCTH YIIPaBJIEHHs AKCIUTyaTalMell MpPOM3BOACTBEHHBIX OOBEKTOB B PEalbHOM

BPEMEHHU.

YroO0Bb! 3aKPBITh 3TU NOTPEOHOCTH, HY’KHO KOMIUIEKCHOE PELLICHUE 110 YIPABJICHUIO JAHHBIMU
Ha BCEM IMPOTSHKCHUH >KM3HEHHOTO LKA, BKIIOYAIOIIEr0 METOAOJIOTHI0, cOop, 00paboTKy,
XpaHEHHe, YNpaBJIeHUE, BU3YaJIU3allMI0, a TaKkKe aHalu3 M IporHozuposaHue. C MOMOLIBIO
MHCTPYMEHTOB aHAJIM3a KOMIIAHMHA UMEIOT BO3MOXKHOCTh KOHCOJIMIUPOBATH JIaHHbBIC M M3BIICYb U3
HUX MakCHMaJIbHYIO Beiroay. Hanpumep, HedrerazoBble KOMIAHUM MOT'YT IPOTHO3UPOBATH JOOBIUY
peCypcoB, BECTH BHU3yaIbHBIi MOHHUTOPHHT, pACIIO3HABAaHHE W KIACCU(PHKALUIO OOBEKTOB,
IpOBOAUTH APPEKTUBHOE AUATHOCTUIECKOE OOCITYKUBAHNE U OLIEHKY PUCKOB.

ABTOMaTH3aIMs Mporecca: aThopma JaHHBIX

N

s MakcuManbHOM 3(PQPEKTUBHOCTU TMpoLiecca YIPaBICHHUS IaHHBIMU TpeOyeTcs psia
OpraHU3aIMOHHO-METOJOJIOTUIECKUX M MTPOTrPAMMHO-TEXHUYECKUX PEIICHUM.

[TockonbKky COBpEeMEHHbIE XpaHWIWINA [JAHHBIX M aHAJTUTUYECKHE CHCTEMbl JUIA
He(Tera3oBoil OTpaciii BCE Yallle MPEACTaBISIIOT U3 Ce0s CIIOXKHBIE KOMIUIEKCHBIE DPEIleHUS,
komaHga IBS pemmmna co3marh MPOAYKT, KOTOPBI oObeauHs1 Obl B cebe Bce HEOOXOAUMBIE
KOMITIOHEHTBI, UMENl MOIYJIbHYIO CTPYKTYpy, Oa3upoBaJicsi Ha HMMIIOPTO3aMEIIEHHOM CTBIKE
nporpammHoro obecrniedenus. Tak y IBS nmosiBunace coocrBennast [Tnatdopma qaHHBIX, pemaromast
OOJBIIYI0 YacTh 33/1a4 KaK MPEIUKTUBHON M PETYISTOPHOM aHAUTUKU, TaK U B YaCTH XPaHEHHUS
uH(opmanmu. [Ipraem mo60it — CTPYKTYpHpPOBaHHOM, HECTPYKTYPUPOBAHHON, OONBIIAX M MAJTBIX
00BEMOB.

DTO KOMITJIEKCHOE MH(PACTPYKTYPHOE PEIICHNE BKITIOYAECT BECh HAOOP MpenonpeaeieHHbIX
KOMITOHEHTOB, HEOOXOJTUMBIX JIJIS:

1. cOopa naHHBIX U3 CUCTEM-UCTOUYHUKOB C YYETOM MX JOCTYITHOCTH, B TOM YHCJIE B PEKUME
peasbHOTO BPEMEHH;

2. TEPCHCTEHTHOI'O XPAaHEHUS JIAaHHBIX C JOJDKHBIM YPOBHEM JCTATH3ANUU M M30BITOYHOCTH,
KaK Ha YpOBHE HAKOIUIEHUs JAaHHBIX, TaK U HAa YPOBHE MX IMPEJCTABICHUS Uil BHEITHUX
CHUCTEM;

3. BBIOOpa BHYTPEHHETO ONTHMAaJIbHOTO MEKKOMIIOHEHTHOTO JBMeHus NaHHbIX (Dataflow)
JUTSL KKJIOM HOBOM TIPEIMETHOM 00J1acTH;

4. peanuzani UMMaHEHTHOW aJaNTUBHOM MOJENM JAaHHBIX, CIY)Kalled HWCTOYHHUKOM IS
peanuzaiu OM3HEC-3a/1a4 BHEITHUMH CPEJICTBAMHU aHATUTHYECKON OTYETHOCTH;

5. 0o0cnmyXHBaHUS aHATUTUYECKHX CEPBHUCOB W BHEIIHUX CHUCTEM-TIOTpeOuTeNneil 3a cuer
CTaHJIAPTH30BAHHBIX M OTKPBITHIX MPOTOKOJIOB B3aUMOJICHCTBUS, @ TAaK)KEe HHCTPYMEHTOB,
00eCTIeunBaOIINX 3arPy3Ky IaHHBIX B IIETICBBIEC CUCTEMBI.

[Tnardpopma mannabix IBS pemaer 3amady mo MMIOPTO3aMEIICHHUIO, TaK Kak aOCOIIOTHOE
OOJBIIMHCTBO KOMITOHEHT MPOJAYKTa COCTABIISIIOT OTEYECTBEHHBIEC pemieHust u3 ExauHoro peectpa
POCCHIICKHX TPOTPaMM JUTS AJIEKTPOHHBIX BBIUMCIIUTEILHBIX MaIvH ¥ 0a3 JaHHbBIX. Kpome TorO,
OUYEHb MHOTHE U3 HUX OTHOCATCS K Open Source-mpuioKeHus M (C OTKPBITHIM UCXOIHBIM KOJIOM).

Coznannas Ilnardopma maHHBIX MOXKET BMeENIaTh HECKOJIBKO MOJYyJIEH WM paboTaTh Oe3
1r000ro (JTI00BIX) U3 HUX — KOJMYECTBO JIETKO BapbUPYETCs B 3aBUCUMOCTH OT MOTpPeOHOCTE
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O6u3Heca. braromapsi THOKOCTH M MacIITaOMPYEeMOCTH OHAa CIIOCOOHA periaTh Camblii IMUPOKUN
CIIEKTP 3a/1a4.

OCHOBHBIEC KOMITOHEHTBI CUCTEMBI: YE€THIPE MOJIYJISI — YEThIPE BO3MOKHOCTH

[Ipu pa3zpaboTKe apXUTEKTYphl pelieHus KoMaHia 3kcnepTtoB IBS pykoBoacTBoBanach
OCHOBHBIMH TIPUHIIUIIAMH, C(HOPMYIMPOBAHHBIMU MEXTyHAPOTHON acCcOlMAIMEit yIpaBICHUS
nanaeiME DAMA  International. ITosromy B Ilnmardopme naHHBIX YeThlpe OOJbIIMX OJIOKa:

Puc.3 KonuentyansHas apxutextypa MNnatdaopme: AaHHeIX

W TOMMam e s s Mnrerpaumoimadd CNow Cooh xDa ML) N e CROS 2ANMTHIOCIMX COPIMCON
ERP PICTDYMOWTI HCTopsmocts Moas
NOTOKOOOM W Nano THOR 9 HEAINASIHOC T X
JArpYINn
hm Ynpasesie NpegusTwenan
Npeobpazoeasimwe MOLCNBIO DAY DHANMTHND
Farenix
DiomymenTo000poT YIDASHEMIN0 A0CTYNOM MLIDS Copomcu
Ynpaunciese
3 npous<cavn
CMCTEM
Morurtapvier
e YNDAONCWHE 100 hevin
Karanoe Kouectoo Ynpannevwe Catn
Anrmmin I HCH Uneage

MHTETrPaLMOHHbINA CJI0H, CI0M XpaHWINILA JAHHbBIX, CJIOW aHAJMTUYECKHX CEPBUCOB U YIIPABICHUS
JAHHBIMU. MOKHO MOJIKIIFOYATh BCE U3 HUX WM TOJIBKO TO, B YEM €CTh HEOOXOUMOCTb Ha TaHHbIN
MOMEHT.

[lepBbIil MOAYIIb — 3TO MHTETPaLMOHHBIN c10i. OH NpenHa3HaueH sl B3aUMOJEUCTBUS C
MCTOYHHMKAMH JIAHHBIX, pEaIM3allMi BHYTPEHHUX aJTOPUTMOB B PEKUME PEATbHOIO BPEMEHHU U IO
pacnucaHuio, BBICTPauBaHUsl OPKECTPALIMMU U MOHUTOPUHIa UHTETPALlMOHHBIX IIPOLIECCOB.

B cnoe xpanwuina JaHHbIX XpaHUTCS MH(OPMALHSL, TOTy4YEHHAs U3 pa3JIMuHbIX BHEIIHUX U
BHYTPEHHUX HCTOYHUKOB (CHCTEMBI IPOMBICIOBBIX JAHHBIX, KAaINUTAIbHOE CTPOUTENBCTBO,
reojliokalust U pa3paboTKa, (PUHAHCOBBIE CHCTEMbl, KOPIOPAaTHBHBIE CHCTEMbI YIpaBJCHUS,
HOPMaTHBHO-CIIPaBOYHass WHGpopMarms u ap.). IIpu sToM naHHBIE HE M3MEHSIEMBbI, HICTOPHYHBI H
pacHpeseNsoTcs 0 «TeMIepaTypHbIM CIIOSAM» B 3aBUCUMOCTH OT TPeOOBaHUH K JJOCTYITHOCTH.

Crnolt aHaATMTUYECKUX CEPBUCOB — 3TO HA0Op CpPEACTB BHU3yalu3alUH, OHOIMOTEK
MAIIMHHOTO 00y4YeHus1, 00acTeil MpoBeAeHHs SKCIIEPUMEHTOB € JAHHBIMH U pa3pabOTKU CEPBUCOB.

B Giioke yripaBieHus TaHHBIMU MPOUCXOINUT OTCISKUBAHUE KAaYeCTBA U BCETO KU3HEHHOTO
LIMKJIa JaHHBIX. TaM jke XpaHUTCs €AMHOE OIpe/ieNieHre OU3HEC-TEPMUHOB.

D¢ deKTUBHOE HCMOJIB30BaHUE JAHHBIX YIydllaeT padoTy MpeAnpuaTHs HedTerasoBoro
CErMEHTa, COKpALIAeT U3JUIIHUE PACXO0/Ibl, YBEIHMUUBAET A3PPEKTUBHOCTH JOObIUM HE(PTHU U ra3a Ha
JEUCTBYIOIIUX MECTOPOXKJICHHUSAX, MOBBIACT OE30MaCHOCTh W MHOIoe Apyroe. A OIpeAeiuTb
3HaYMMbI€ JaHHbIE, BBIOpaTb W HACTPOMTHh HEOOXOIUMBIE MOAYJH, MOCTPOUTh U MPOBEPHUTH
TUIIOTE3bI, NUCTIONB3YS AHATUTUYECKUE PELLICHNS, TIOMOXKET [IPOBEPEHHBIN BHEIIHUI MTApTHED.

Pesynprarsl ncnonb3oBanus [Inargopmbl naHHBIX:

1. noBbllIEHHME TNPOU3BOJACTBEHHOW M SKOHOMHUYECKOW 3(¢eKTUBHOCTH (32  cyUeT
MCTIOJIb30BaHMSI TOJIBKO HEOOXOJUMBIX MOJYJEN);
HOJJIepKKa TPeOyeMOro ypOBHS KauecTBa JaHHbIX;
THOKOE yIIpaBJIEHUE CEPBUCAMU;
KOHCOJIMJALIUS U MeTa-olicaHre HHHOPMAIK JJIs yI00CTBa UCTIONb30BAaHHS;
MUHHMH3ALUS ONIEPAIIMOHHBIX U CAHKIIMOHHBIX PUCKOB;
COKpalleHue 3arpar Ha Biaaenue [T-pemennsamuy;
COKpallleHHe BpeMEHH Ha MPUHATUE PEILICHUH.
KiroueBble mpenmyniecTsa:
o0ecreyrBaeTcsi BHICOKasi IPOU3BOIUTENILHOCTh U MACHITA0OUPYEMOCTh PEILICHHIA;
IIPOBEpKAa TUIIOT€3 W BBIIBIEHHE IPUUYMHHO-CIEJACTBEHHBIX CBA3EH CPEICTBAMH
MHOTOMEpPHOTO aHaJIN3a JaHHBIX;
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3. HacTpoiika ImporeccoB cOopa JaHHBIX C paclpeieeHHbIX OPraHNU3allMOHHBIX CTPYKTYP U UX

COIJIACOBAHMUE;

4. perieHue 3aa4 HECKOJIBKUX MOPa3IesIeHH KOMIIAaHUH B paMKax OJTHOM IIaT(OpMBI;

5. pabora uepe3 uHTepHET-Opayzep O€3 YCTaHOBKH JIOMOJHUTEIHLHOTO IPOrPAMMHOTO
o0ecrieueHus;

6. paboTa c BepCUsIMHU TaHHBIX U CTPYKTYp, THOKas CHCTeMa XpaHEeHUs! TOKa3aTesel;

7. TIOJHOCTBIO poccuiickas pa3paboTka, HalleleHHasi Ha UMIIOPTO3aMelleHHE.

NHHOBanMOHHBIE TEXHOJIOTHH B YJICKTPOIHEPreTHKe

Ha cerogusimnuii 1eHp B YUClie IPUOPUTETHBIX 33/1a4 Pa3BUTHUS HU(POBON SKOHOMUKH B
nenoM, (opmMupoBaHue HUGPOBON SHEPreTUKU 3aHUMAeT 3HauuMoe Mecto. Lludposuszanms,
KOTOpasi MpeamnojiaraeT BHEApeHHE IU(GPOBBIX TEXHOJOTUH B TEKYIIYIO OIEPAlOHHYIO
JEATETbHOCTh PHEPreTHYECKUX KOMIAHUN M OTKPBHIBAET BO3MOXKHOCTH JUIsl PA3BUTHS HOBBIX
OousHec-mozeneil Ha 0Oaze HUGPOBBIX pelIeHUH, 0003HAUE€HA OJHUM M3 KIIOUEBBIX TPEHJIOB,
OKAa3bIBAIOLINM HaMOOJbIIEEe BIUSHUE HAa Pa3sBUTHE AJIEKTPOIHEpreTuku B Oymaymem. Wneu u
noTeHUuan UuGPOBU3AIMK HACTOJIBKO IPHUBJICKATENbHbBI, YTO IMOSBWJIACh HAI[MOHAJIbHAs
nporpamma «l{udposas s3xonomuka Poccuiickoii Deneparum.

[Tepexon Ha mMQpPOBBICE TEXHOJOTHMH B CHCTeMax cOopa m o0pabOTkKH WHGOpMaIUH,
yIpaBJIEHUS U aBTOMAaTU3al[UK B AJIEKTPOIHEPreTUKE HavaThlil Oonee 20 jieT Ha3a B HACTOsILIEE
BpeMsl TONy4YWs IMUpoKoe pa3BuTue. OMHAKO JOCTHUKEHHS TEXHOJOTMH HCKYCCTBEHHOTO
UHTEJJIEKTA, aHajau3a OONbIIMX JIAHHBIX, MAIIUHHOTO OOY4YEeHHMs] U HMUTAIMIOHHOTO
MOJICJIUPOBAHUS, UIUPOKO MPUMEHSIEMbIE B TAaKUX OOJACTAX Kak OaHKOBCKOE J€JI0, CTPaxOBOU
Ou3HEC, NPOMBILUIEHHOCTh M MEAMIMHA, B HACTOSIIEE BPEMsS MaJlo HCIHOJB3YIOTCA B
anekTpokomnanusax Poccuiickoit @eneparnun. K unciny oCHOBHBIX OOBEKTUBHBIX IPUYUH TAKOTO
MIOJIO’KEHHUS JIEJI MOXKHO OTHECTH OTCYTCTBHE HEOOXO0IMMOT0 KOJIMYECTBA KAYECTBEHHBIX JaHHbIX,
MO3BOJIAIOIIKX 3(PPEKTUBHOE MPUMEHEHUE MUPPOBBIX TexHONoruil. Ha ceroansimuuii 1eHbp B
MH(POPMALMOHHBIX CHUCTeMaxX M 0a3aX JaHHBIX HET HEOOXOIUMOro Habopa JAHHBIX UMEIOIIETro
JOCTaTOYHYIO TIyOMHY HCTOpUM, HEOOXOOUMYIO JIMCKPETHOCTh HW3MEHEHUH, Yy KOTOPBIX
o0ecrieyeHa COMOCTaBUMOCTb METOJOB M3MEpPEHUs, HAIWYUE BCIOMOIAaTEIbHOW HMH(OpMALIUU.
JlaHHbIE COCTaBIIAIONINE KOMMEPUECKYIO TailHy He MPEeACTaBIEHBI Ui aHAIN3a U3 OMACeHUIl, YTO
MOTYT OBITh MCTOJB30BaHbl KOHKypeHTaMu. Ha maHHBIIT MOMEHT OTCYTCTBYET PBIHOK IMPOJIaXKU
JTAHHBIX, UIMEIOIIUX IIEHHOCTh, HE CYIIECTBYET CTUMYJIOB U MOTHBAIIUU JJISi B3aHMOBBITOJHOTO
oOMeHa JJaHHbIMH, METOJIMKaMH U Pe3yJbTaTaMH MPOTHO3UPOBAHUS.

Jlpyroit mpuuuHOM SABISETCS TO, YTO 3HAUUTENbHBIEC YCIIEXU B DHEPI€TUKE JTOCTHTHYTHI
MyTEM HCIOJIb30BAaHUS KJIACCUYECKUX CTATUCTUYECKHX METOJOB M PacueTHBIX 3ajjady, OCHOBOM
KOTOPBIX SBJSIOTCS (PU3NYECKHE 3aKOHOMEPHOCTH, T.€ 3/10pOBBIN KOHCEPBATU3M OTPACIIH.

N cnenyromas mnpoOiema — B HEAOCTAaTKE CHEUAINCTOB, XOPOIIO MOHHUMAIOIIUX
peIMETHYIO0 00JIaCTh M OJHOBPEMEHHO XOpOIIOo BiIaaewmux | T-rexHomorusamu.

Takum 00pa3oM, MOXXHO CKa3aTh, YTO OCHOBHOM MPOOJEMON SBISETCS HEIOCTATOK
HEO0OXOUMOT0 KOJIMYEeCTBa KAYECTBEHHBIX JAaHHBIX, JUIS PEIICHUs] KOTOPOW HYKHBI HOBBIE UIEU
U TOATOTOBJIEHHBIE CIELUAINCTBI, CIOCOOHBIE WHTETPUPOBATH KOHCEPBATH3M OTpPACiIH C
COBPEMEHHBIMH HH()OPMAIIMOHHBIMH TEeXHOJOTUSIMU. [103TOMYy akTyalbHOCTh MPOOIEMaTHKU
BOIPOCOB MOJIyYE€HUSI U 00pabOTKMU JAHHBIX, OOJBIIOE KOJIMYECTBO HEPEIIEHHBIX 3334 Kak C
TEXHUYECKON TOUKH 3pEHUS, TaK U B MJIaHE HAKOIUICHUS 3HAHUH, BKIIIOYasi MOATOTOBKY KaJpOB,
HE BBI3bIBAET COMHEHUU.

Ecnu paccMOTpeTh COBpeMEHHbBIE TEXHOJIOTHH 00paOOTKM JAaHHBIX M pellaeMble 3a7aun
B Pa3JMYHBIX O0JIACTAX POCCHICKOM 3JIEKTPOIHEPreTUKHU, TO HUX MOXKHO CrpYIIHUPOBATH B
CJIEYIOIINE TPYIIIIbI:

BrisiBnenue anomanuit — npu 00CITYXKMBaHUH 110 COCTOSHUIO 10 JETEKTUPOBAHUS YIpo3
UH(POPMALIMOHHOM 0€30MacHOCTH.

[Touck 3aBucUMOCTEN U B3aUMOCBSI3€H HEOOXOJUM IMPHU  MPEATI0KEHUU HOBBIX YCIYT H
JI0 ONITUMU3ALUHU ONIEPALIMOHHOMN JESITEIbHOCTH.

KrnacTtepuzanus cnoco0CTBYeT NOCTPOCHUIO TUIIOTES.
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JUis TpUHATHS ONTUMANbHBIX pElIeHUM, pa3pabOTKU SKCIEPTHBIX CUCTEM, COBETYHKA
TUCTIeTYepa M ONTUMHU3AIMHU HEOOXOAMMO PEIIUTh 3aJauyd  PErpeccHd U HaTJsSIHON
BU3YaIH3aIUH.

OOpaboTka EeCTECTBEHHOTO S3bIKa HEOOXOAWMMAa TpPH KOPIIYCHOM aHAIM3€ TeKCTa
TEXHUUYECKUX TPOEKTOB, W3BJICUCHUS 3HAHMN, NATEHTHOTO Moucka, MoHutopuHra CMU u
YeJIOBEKO-KOMITBIOTEPHOM B3aUMO/JICHCTBHH.

Ha nannsiif MOMEHT B mpolieccax oOpaOOTKH M aHaJIM3a JaHHBIX B 3JIEKTPOIHEPreTHKE
UCIIOJIB3YIOTCSI HECKOJIBKO IPYIII MHHOBAIIMOHHBIX TEXHOJIOTHI:

[IpukiagHoii ¥ KOMMEPYECKHH acleKT TEXHOJIOTHH 00pabOTKH JaHHBIX, KOTOPBII
BKIIIOUAeT B Cce0S TEepexo]l K CEPBHCHBIM MOJENSIM, MpeAcKazaHue cOOEB W Tepexoj] Ha
NPEeIMKTUBHOE  OOCIYy)XMBaHHE, HOBble MOJAENM  Ou3Heca, LENOYKH  KOOIepaluu,
nH(OPMAIIMOHHBIE YCIYTH, OIUIaTa TOJIBKO IIEJIEBBIX CBOMCTB HIIM PE3YIHTATOB.

COop, HOAroTOBKA, XpaHEHHE JaHHBIX: HMHTEPHET BeIIeH, CEeTeHEeHTPUUYECKUEe U
MHUKPOCEPBUCHBIC aPXUTEKTYPhI, MyJIbTHATCHTHBIC U KHOCP(HU3HMUECKHUE CUCTEMBI, 0aHK JTaHHBIX.

AHanu3, UMUTAIMOHHOE MOJEJIIMPOBaHME, aBTOMAaTH3allus, BOOpaBmIMii B cels
MaKCHUMaJIbHO€ YUCJIO BUJIOB MHHOBALIMNA, TAKUX KaK UCKYCCTBEHHBIN MHTEIJIEKT U €ro 4acTHas
o0nacTh — MalIMHHOE OOyuYeHHue, OTMOJIHEHHAs U BUPTyallbHasl peaibHOCTh, WH()OPMAIIMOHHO
YIOPABJISIIOLIME CUCTEMBI, CUCTEMBI CBSI3M M KOMMYHUKAIIMHA, KOMMYHUKAIIMOHHBIE IILTIO3bI U
JIOKaJlbHasl aBTOMATHKa, paclpeielIieHHbIH peecTp, YMHbIE CEHCOPBI U OKOHYEHHBIE YCTPOUCTBA.

B coBpemMeHHBIX yCcIoBHSX Mpu 00pabOTKe U aHATN3e JaHHBIX OCHOBHBIC MPEUM YIIIECTBA
U BO3MOXHOCTM HMHUTAIMOHHOTO MOJEIUPOBAHUS PACKPBIBAIOTCS TMOJHOCTHIO, TaK Kak
MOJICIMPOBAHUE TIO3BOJISIET MPOAHAIM3UPOBATh  pa3WYHBIC CIICHApUM O€3 PUCKOB U
HEOMpeAeNeHHOCTU. BupTyalibHble SKCIEPUMEHTHl ¢ MMUTAIMOHHBIMU MOJENSMHU OOXOJSTCS
JIEIIeBIIe W IPOXOJAT ObIcTpee, mpenacTarienue moaeneid B 2D u 3D dopmarax caenmaet aro0bIe
UAeH U KOHIEMIMH HAarJAIHBIMU W JOCTYINHBIMH ISl OOCYXJCHHUS, MOJEIHPOBAHUE [1aeT
BO3MOJKHOCTh TIPEJICKa3aTh MOBEACHHE PEaJTbHOM CUCTEMBbI TOYHO M JUHAMHU4YHO. [Ipouemypbr
KaIMOpPOBKH, BepU(DHKAIMM W BaIWJAIlMA MOJCIHM JalT HauOoiabmuii  3¢p@dekT ot
MOJICTTUPOBAHUS, HO JJISI 3TOTO TPEOYIOTCS 3HAYUTEIIbHBIC 00BEMBI AKTyaIbHBIX JaHHBIX. PemmTh
JaHHYIO MTPOOJIEeMY MOXHO IyTeM co37aHus Hu(poBoro qBoiHKUKA. Pa3BuTHe uaet ot nudpoBbIx
Mojielield, B KOTOPBIX HET aBTOMAaTHYECKOW CBS3M  MEXKAYy (GU3HYECKUM  MHUPOM U
U(pOBBIM TMpEACTaBICHUEM, Yepe3 «IU(POBYIO TEHb», Korja HH(OpMalnus O COCTOSHUU
00BbeKTa TIepeIaeTcsl B pealbHOM BPEMEHHU, HO HE aBTOMAaTU3UPOBaH 0OpaTHBIN MOTOK JaHHBIX U
YIPaBISIONIUX BO3ICHCTBUH, 10 MOTHOIEHHOTO IM(POBOTO TBOMHMKA YCTPOHCTBA HIIM CEPBUCA,
MIPOM3BOJICTBA WIIN (DYHKITUH, aKTHBA WM TIPEATPUSTUS

[ToaBoOas UTOT MOKHO CKa3aTh, UYTO B YCIOBUSX IIUGPOBOH TpaHchopmariu HabIoqaeTes
pocT MOTPeOHOCTH K MPUMEHEHHIO IU(POBBIX MHHOBALMH UM HOBBIX TEXHOJOTHI 00paboTKu
JMaHHBIX, TOTEHIHUAIbHO TPUMEHUMBIX K OJJeKTpodHepretuke. [loaToMy mpobieMaTuku
BOIIPOCOB TIOJIYYEHHUSI U 00paOOTKHU JAaHHBIX, OOJBINIOE KOJUYECTBO HEPEHICHHBIX 3a7ad Kak C
TEXHUUYECKON TOYKH 3PEHHUs, TaK U B TJIAHE HAKOIUICHUS 3HAHUH, BKJIIOYAs MOJATOTOBKY KaJpOB
OCTAIOTCS aKTyaJIbHBIMHU.

[IpoBeneHHBIC HCCIETIOBAHUS TOKA3BIBAIOT, YTO CIEIIMATU3UPOBAHHbBIE HHPOPMAIIMOHHO-
AHAJTUTUYECKUE CEPBUCHI JIsI POMBIIIJIEHHBIX TIPEANPUATUA U KOMIIAaHUN, paboTaronux B cepe
AIIEKTPOIHEPTETUKH BOCTPEOOBAHBI M TPEOYIOT JabHEHIIIETO COBEPIICHCTBOBAHMSI.

6. Bonpochl 1 3a1aHus

1. [Haiite ompeneneHus: OaHK JaHHBIX, CUCTeMa 0a3 JaHHBIX, XPaHWIUIIE AHHBIX,
BUTPUHBI JAHHBIX, KOPIIOPATHBHBIN 3JIEKTPOHHBINA apXHB, BEPHPHKAIIHSI

2. OcHoBHBIE (DYHKITH PETIO3UTAPUEB

3. Illarum BHeapeHUE AIMEKTPOHHOTO apXHBa

4. Drambl co3aaHue 3JIEKTPOHHOTO apXHUBa

Tema 1.9. UnpopmannonHas 6e30acHOCTD
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IInan:

[TonsiTue nH(pOPMAIIMOHHOHN 0€301MacHOCTH

3ammra uHGOpMaLun

Cucrema 6e30macHOCTH HH(POPMAIUN

Mertoap! obecrieueHuss HHPOPMAIMOHHON 6€30MaCHOCTH
[IpaBoBas oxpaHna uH(pOpMaALUH

3amuTa HHGOPMAIMK OT KOMITBIOTEPHBIX BUPYCOB

No ook owhe

Kak 3amutuTe KoMIaHuio He(hTera3oBoro ceKTopa oT kudeparak

8. Bomnpocs! u 3ananus

1. Ilonsitue HH(pOPMALIMOHHOM 0€30IIACHOCTH

Nudopmanuonnass 6e30MacHOCTh - 3AIIUIICHHOCTh WH(POPMAIMOHHBIX PECYPCOB M
CUCTEM OT BHEIIHUX M BHYTPEHHHUX IOCATATEIbLCTB M Yrpo3 Uil Tpak[aH, OpraHu3aluil U
rOCYJapCTBEHHBIX OPTraHOB.

Jns rpaxknan nHGOpManMOHHAasi 0€3011aCHOCTh BBIPAXKAETCS B 3alLUILIEHHOCTH:

— MX [E€PCOHAIBHBIX KOMIIBIOTEPOB;

— UX JUYHOM nHpopManuu B UHGOPMAIIMOHHBIX CUCTEMAX U CETAX;

— Ppe3yJbTaTOB UX MHTEJUIEKTYaJIbHOHN I€ATEIbHOCTH.

J1st opranu3anmi — 3alUIEHHOCTB!

— OT BHEUIHUX MOCATATEIBCTB Ha CIIYKEOHYIO HH(POPMAIIHUIO;

— KOPHOPAaTUBHBIX HH(OpMAIIMOHHBIX cucteM U cetH 1K

— IpHUHAUIeKALECH UM UHTEIIEKTYaIbHOM COOCTBEHHOCTH.

Juis1 rocynapcerBa — 3amura:

— OT BHEIIHUX M BHYTPEHHMX YIpO3 HAIMOHAIBHBIX MH(POPMALMOHHBIX PECYPCOB U

rOCyJJapCTBEHHbBIX HHPOPMAILIMOHHBIX CUCTEM;

—  TEJIEKOMMYHMKAIIMOHHBIX HH(PACTPYKTYp, OpraHU3alui U CIIyxk0.

Pa6ora na IIK — 570 pabota ¢ nporpamMmamu, gaiiamu, T0OKyMeHTaM1 1 6a3aMu JTaHHbIX,
xpansmumucs B namatu 11K, HenmpaBunbHoe oOparieHne ¢ HUIMU WIH C KOMITBIOTEPOM MOXKET
NPUBECTH K UX yTpaTe WK K HepaboTocnocobnoctu T1K.

Nupopmanusa B IIK — B IMUHBIX WM CITY>KEOHBIX KOMIIBIOTEPAX, HA CETEBBIX CEpPBEpAX
npuoOpeTaeT Bce OOJBIIYIO IIEHHOCTh, W €€ yTpaTa WIM MOAU(UKAIUS MOXKET MPUHECTH
3HAYMMBIA MaTepUaIbHBIN yIIepO.

Jisi Hane:kHoCTH XpaHeHUsi MH(poOpMalus KOMUPYETCs Ha KOMMAKT-IAHWCKH, JHOO
KECTKHE TUCKH CeTeBbIX cepBepoB. Oco00 1eHHas nH(popMalys KOMUPYETCs B IBYX IK3eMILIsIpax
Ha pa3HbIX HOCUTEIISX.

J1si maKeToB MPOrpaMM CpEACTBOM XpaHEHWs M BOCCTAHOBJICHMsI KOIMH Ha
NIEPCOHAIBHBIX KOMIBIOTEPAX CIIyXKaT KOMMAKT-IUCKH, a B cetn [IK — apxuBHbIE KOnuu Ha
0OLIETOCTYITHBIX CepBEpax.

Jusi  orpaHMYeHMsi [JOCTyNa BO BCEX ONEPANMOHHBIX CHUCTEMax U CETEBBIX
MH(OPMALIMOHHBIX CUCTEMAaX MPUMEHSETCS perucTpaius nojab3oBaTesiell ¢ MpoBEepKoil maposeit
JIOCTYIIa K TeM WK NHBIM pecypcam 11K.

2. 3ammTa uHpopMaNuu

Lenu u HanpaBIeHU 3aIUTHl HHPOPMALIUN

IIporpammubie mpoayktel (ITIT) m xommbrorepHbie 06a3bl gaHHbX (BJl) sBistorcs
IIPEIMETOM HHTEIJIEKTYaJbHOrO TpyAa crnenuanucToB. llpomecc ux co3maHus CBs3aH C
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MaTepuaibHBIMU U TPYAOBBIMU 3aTpaTamMu. [loaToMy HE0OX0IMMO MPUHUMATH MEPHI 110 3aIUTE

MHTEPECOB pa3pabOTYMKOB MPOrpaMM U co3laTeneil KoMnbploTepHbIX b1

Kpowme toro, mporpammuoe obecriedenne (I10) siBisieTcss 00bEKTOM 3alTUTHI U B CBS3H CO

CIIOKHOCTBIO M TPYJOEMKOCTHIO BOCCTaHOBJIICHHSI €r0 pabOTOCIOCOOHOCTH, 3HAYUMOCThIO [10

JUIA pa6OTBI MHOT'MX COBPCMCHHBIX CUCTCM.

3amuta uapopmaruu u [10 npecnenyet caeayronme OCHOBHBIE LEIH:

IIPEJOTBPALLCHUE YTeUKH, XUILEHUS, YTPaThl, UCKaKEHUsI, TOJAEIKU UH(OopMaIHy;
IIPEJOTBpALEHUE YIpo3 0€30I1aCHOCTH JIMYHOCTH, OOILECTBA, TOCYapCTBa;

3alMTa KOHCTUTYLMOHHBIX IIpaB TIpakJaH Ha COXPAHCHUE JINYHOW TaWHBI H
KOH(HICHIIMATLHOCTH TEPCOHATBHBIX JaHHBIX, WMEIOUIMXCS B MH(POPMALMOHHBIX
CUCTEMAX;

COXpaHEHHE TOCYJApCTBEHHON TaWHBI, KOHPHUICHIIMAIHHOCTH JTOKYMEHTHPOBAHHOU
nH(pOpPMAIUU B COOTBETCTBHHU C 3aKOHO/IATEIICTBOM;

UCKJIIOYEHUE HECAaHKLIMOHMPOBAHHOIO JOCTyIa K MPOrpaMMaM, MX pa3pylICHUs U
XUILEHUS;

UCKJIFOUYE€HUE HECAaHKIIMOHUPOBAHHOTO KOMPOBAaHUS (THUPAKUPOBAHMSI) IPOTPAMM.

HpOFpaMMHHe INpOAYKTBLI U EI[ JOJIDKHBI OBITE 3allMIICHbBI II0 HCCKOJIBKHUM

HaIpPaBJICHUSAM:
1. om eo30eiicmsus uenosexa— xueHue Hocureneil u gokymentauuu I10; Hapymenue
paborocrioco6nocTu I1IT u np.;
2. om 6030elicmsus annapamypbi— MOAKIIOUCHHE K KOMITBIOTEPY aIlllapaTHBIX CPEICTB
JUISL CYUTBIBAHUS IPOTPaMM U TAHHBIX WM UX (PU3UUECKOro pa3pylIeHuUs;
3. om eo030eticmsusi cneyuanuzuposarnvlx npocpamm— npuseaenue I[II1 wmm BJl B

HepaboTOCIIOCOOHOE COCTOSIHHE (Hanpumep, BUPYCHOE 3apakeHue),
HECAaHKIIMOHMPOBAHHOE KOMMpOBaHue nporpamm u b1 u T. 1.

3. Cucrema 6e3onacHocTa nHpopManun

[IpenoTBpamarbk pacCMOTPEHHBIE BUABI yrpo3 HWHPOpPMAUN TpHU3BAHA cCUCHeEMA
0e3onacnocmu ungopmayuu.

Cucmemy b6e3onacnocmu oopazyrom.

OpraHbl 3aKOHOJIATEJILHOM, NCIIOJHUTENBHOM U Cy/1Ie0HOM BiacTel, TOCyJapCTBEHHBIE,
OOIIIECTBEHHbIE U MHBIE OpPraHU3aluu U 00bEIUHEHMS,

rpaxjaHe, IPUHUMAIOLINE ydacTue B o0ecreyeHnH 0e30IacHOCTH B COOTBETCTBUU C
3aKOHOM,

3aKOHOJIAaTEIbCTBO, PErJIaMEHTHPYIOIee OTHOIIEHUS B cpepe 6€30MacHOCTH.

Cucmema He3onacnocmu ungopmayuu npuszeana odecneuums:

o

MOATBEPKJICHUE TOJUIMHHOCTH TOTO, YTO OOBEKT, KOTOPBIA MpesiaraeT cels B

KaueCTBC OTHPABUTECIIA I/IH(i)OpMaHI/II/I B CCTH, I[CI;'ICTBHTGJIBHO UM ABIIACTCA,
OEJIOCTHOCTH HH(bODMaHI/II/I, BBIABJISASA UCKAXKCHHA, BCTABKH, ITIOBTOPLI U YHUUYTOXKCHUEC

AAaHHBIX, MIEPCAABACMBIX B CCTAX, a4 TAKKC IMMOCICAYIOIICC BOCCTAHOBIICHUC TAHHBIX;
CCKPCTHOCTD BCCX JAHHBIX, MCPCAABACMBIX 110 KaHAJIaM BbIYUCIIUTCIIbHBIX CCTeﬁ;
HEUTpaIn3al1I0 MONBITOK HECAHKIIMOHUPOBAHHOTO HCIIOJb30BaAHHUSI PECypCoOB 9BM,
HEUTpaIn3alyi0 YIrpo3bl 0TKa3a OT I/IH(I)OpMaI_II/II/I CO CTOPOHLI €€ OTIIPABUTCIIA WA

moJrydaTeJiA.

. MeToasbl o0ecrieyeHust HH(POPMALMOHHOM 0€30IIACHOCTH:
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1. ABropu3zanus - 3TOT METOJI TO3BOJISAET CO3/aBaTh IPYIIbI 10JIb30BaTEIECH, HANETIATh
3TH TPYIIIBI PA3HBIMH YPOBHIMH JIOCTYIA K CETEBBIM U MH()OPMAIIMOHHBIM pecypcam
Y KOHTPOJINPOBAThH JOCTYII MOJIb30BATENSA K ITUM peECypcam;

2. UWnpentudukamms wu ayreHtudukamus. MneHTUUKANUS TO3BOJSET OMPEACIUTH
CyOBeKT (TepMHMHAI IMOJB30BATENs, MPOIECC) M0 YHHUKAILHOMY HOMEPY, CETEBOMY
UMEHHU U IpYTUM MpU3HaKaM. AyTeHTH(QHUKALNS — IPOBEpKa MOJIMHHOCTU CYOBbEKTa,
Hanpumep, 1o napoito, PIN-koay, kpuntorpadpudeckomy K4y U T.1.

MeToabl ayTeHTH(PUKALMH:

1. [lapoabHasi ayreHTUUKAIAS

B HacTosimiee Bpemst maposibHast ayTeHTU(UKALMS SBIIIETCS HanboJiee pacpoCTpaHEeHHOH,
npexe Bcero, Ojaromaps CBOEMY €AMHCTBEHHOMY JOCTOMHCTBY — MPOCTOTE HCIIOJIb30BAHMUSL.
OpnHako, naposbHas ayTeHTU(UKAIUS UMEET MHOKECTBO HEJJOCTATKOB:

B ornmume ot ciywaiiHO (QOpMHPYEMBIX KpHUITOrpaduyeckux Kirouel (KOTophIe,
HalpuMep, MOXKET COJEp)KaTb YHUKAIbHBIM MpenMeT, MCIOJIb3yEeMbIH JUIsl ayTeHTU(UKALUN),
[apoJIu MOJIb30BaTelIsl ObIBAET BO3MOXKHO OJ00PATh M3-3a JIOCTATOYHO HEOPEKHOTO OTHOLICHHUS
OOJBIIMHCTBA I0JIb30BaTeNel K GpopMupoBaHuio maposs. YacTo BCTpedaroTcsl ciiydau BblOOpa
I10JIb30BATEIISIMU JIETKO MIPENYTrablBAEMbIX MApPOJIEH.

CymecTBYIOT ¥ CBOOOTHO JOCTYITHBI pa3IMYHbIE YTHIIUTHI 10100pa MapoJieii, B TOM YHUCIIE,
CHEeHaIM3UPOBAHHbIE Ul KOHKPETHBIX LIMPOKO PACIPOCTPAaHEHHBIX MPOTPAMMHBIX CPEICTB.
Hanpumep, Ha caiite www.lostpassword.com ornucana ytuinTta noa00pa mapoJist JUist JTOKyMeHTa
Microsoft Word 2000 (Word Password Recovery Key), npeaHaznadeHHast it BOCCTAaHOBIICHUS
JIOCTyNa K JOKYMEHTY, €Clid ero Biajesel 3a0bul maposib. HecMOTpss Ha JlaHHOE IOJIe3HOEe
Ha3HaueHHUe, HUYTO HE MEIIAeT UCIOJIb30BaTh 3Ty M NOJ00HBIE €l YTUIMTHI JJIs B3JIOMa 4Y)KHUX
naposieit

[Taposib MOXeT ObITh MOJIyYEH ITyTEM IPUMEHEHUS HACUJIMSL K €r0 BIIaJIeIbILy.

ITaposib MOXeT ObITh MOACMOTPEH WIIM NIEPEXBAUYCH NP BBOJIE.

Buomerpunueckas ayreHTugUKanus

Hcnonp3yercss ayTeHTHUQUKALUS 110 T€OMETPUU PYKH, PATYKHOM OOOJIOUYKH CEeTYaTKU
In1a3a, Ki1aBuaTypHblil nouepk (KnaBuaTypHblii Mmodyepk — 3TO HE TOJBKO CKOpPOCTH BBOJIA
uH(pOpMallMi, HO M MHTEPBAJIbl MEXAY HaKaTUEM Ha KJIABUIIM M YUCIIO MEPEKPHITHH MEXAy
HUMH, BpeMs yJep>KaHHs MBIIIH, CTEIeHb apUTMHUYHOCTH MIpU HaOOpe TEeKCTa M UCIOJIb30BAHUE
(YHKIMOHATIBHBIX KJIABUILI. DTO Ja)Ke€ YaCTOTa BOZHUKHOBEHUS OLIMOOK MpH BBOJIE!), OTHEUaTKH
NaJbILEB U T.II.

TexHn4yeckue cpeacrsa ayreHTUHUKALUU

1. SMART-kapThl - HHTEVIEKTYAJIbHbIE KAPThI - TUIACTHKOBBIE KAPTHI CO BCTPOCHHOM
MUKpocxeMoil. B OoJbIIMHCTBE CiIy4aeB CcMapT-KapThl COJep’KaT MMKpPOIpOLEeccop U
OTEPALIMOHHYIO CUCTEMY, YIIPABJISIONIYI0 YCTPOUCTBOM U KOHTPOJIMPYIOLIYIO JOCTYN K 00BEKTaM
B ero namsaTH. Kpome Toro, cMapT-KapThl, Kak MpaBuiio, 00J1aat0T BO3MOKHOCTbIO MPOBOJIUTH
KpUNTOrpaduyeckre BEIYUCICHUS.

Haznauenue cMmapT-kapT — OJHO- M JBYX(aKTOpHas ayTeHTU(UKALUs MOJIb30BaTeseH,
XpaHeHHe KIH04eBOi MH(OpMAIMK U IPOBEIEHUE KpUNTOrpauuecKuX Onepaluii B JOBEpeHHOM
cpene.

CmapT-KkapThl HaxoAsaT Bc€ OoJiee IMIMPOKOE NMPUMEHEHHE B PA3JIMYHBIX 00JacTsIX, OT
CUCTEM HAKOMHUTENbHBIX CKHJIOK J10 KPEOUTHBIX M JeOETOBBIX KapT, CTYJEHYECKHX OWJIETOB,
tenedonoB cranmapra GSM u mpoe3THBIX OUIIETOB.

70


https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%83%D1%82%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B1%D0%B5%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/GSM

CwMmapr-kapra Oonee 0e30macHOe XpaHWIMIIE 3aKpbITOro kimova. Jlisg goctyma K
3alIUIIEHHON HMH(OpMAUK, XpaHsSIIEHCs B MaMATH CMapT-KapTbl, TpeOyercss MapoJb,
Ha3biBaeMblid PIN-kozoM.

2. e-Token (3exkTpoHHbIii ka04), USB-kmou - anmapatHoe yCTpPOKHCTBO,
npecTaBisionee co60ii KOMOMHALIMIO CMAPT-KapThl M YCTPOHCTBA YTEHUSI CMAPT-KapT.

3. OTP-Token, OxHopa3oBelii maposs (One time password) — MoOuIBHOE ITEPCOHATBLHOE
YCTPOMCTBO, NMpHUHAJUIEXkKAIEe ONPEAEeICHHOMY IOJIb30BAaTENI0, I€HEPUPYIOLIEEe OJHOPA30BbIE
[apoJiv, UCIOJIb3yeMbIe I ayTeHTHU(PHUKALMK JaHHOTO Nojb3oBarens. [leiicTtBue o1HOpa3oBOro
[apoJis TAKXKE MOXKET ObITh OIPAaHMUYCHO OIPEACIIEHHBIM IPOMEXYTKOM BPEMEHHU.

AyTeHTH(HKAIMS ¢ OJHOPA30BBIM MaposieM 00JIaJaeT yCTOMYMBOCTHIO K aTake aHaJIn3a
CETEBBIX MAKETOB, YTO JACT €i 3HAYUTEIBHOE IPEUMYIIECTBO MIEPE]] 3alIOMHUHAEMBIMHU TTAPOIISIMH.

Onpenenenue KOOPANHAT MOJIb30BATENSA:

1. GPS (Global Positioning System — cucrema ri100aabHOTO MO3UIMOHUPOBAHMS) —
CIyTHHKOBAs CHCTEMa HaBHUralMM, OOecleYMBaIOLas W3MEPEHUE pPACCTOSHHUS, BPEMEHU U
OIpeseNAoNasl MECTOIOJ0KEHHE BO BCEMHUPHOW cucTteme KoopauHat. Ilo3Bosser mourtu npu
110001 morojie onpenessITh MECTONOJIOKEHUE B JIIOOOM MecTe 3eMiu (MCKIIIouasi IPUIIOJIIPHbIE
00J1aCTH) U OKOJIO3EMHOTO KOCMUYECKOT0 IpocTpaHcTBa. Cucrema pa3paboTaHa, peaau3oBaHa U
sKcIuryatupyercs MunuctepctsoM 060ponsl CHIA, mpu 3TOM B HacTosimee BpeMs JOCTYITHA IS
UCTIOJIB30BAaHUS /ISl TPAKIAAHCKUX IIEJIe — HYKEH TOJIBKO HaBUTATOP WJIM JIPYTOil ammapat
(manmpumep, cmapTtdon) ¢ GPS-npuémankom.

2. GSM (Groupe Spécial Mobile, no3xe nepeumenoBan B Global System for Mobile
Communications) (pycck. CITIC-900) - rmoGanbHbIi cTaHmapT UPPOBOH MOOUIBHOW COTOBOI
CBSI3U C pa3ZieJIeHMEM KaHaJIOB [0 BpeMeHHU M yacrore. Pa3paboran mon srunoit EBpomneiickoro
UHCTUTYTa cTaHmaptu3anuu nekrpocsssu (ETSI) B konie 1980-x romos).

Kpunrorpadus

Hayka o meromax oOecrneueHusi KOH(UAECHIMAIBHOCTH (HEBO3MOXXHOCTH MPOUYTEHHUS
UH(POPMALIUU TIOCTOPOHHHM), IIETIOCTHOCTH JAaHHBIX (HEBO3MOKHOCTH HE3aMETHOTO U3MEHEHHUS
uH(popMalnu), ayreHTudukanuu (IpOBEpPKU MOIJIMHHOCTH aBTOPCTBA WJIM HMHBIX CBOMCTB
00BeKTa), a TAaK’KEe HEBO3MOXHOCTU OTKa3a OT aBTOPCTBA.

N3navanbHo Kpunrorpadus n3ydana METOAb! MHUPPOBaHUSI HHPOPMAIIUTH — O00paTUMOTO
npeoOpa3oBaHus OTKPHITOTO (MCXOIHOTO) TEKCTa HA OCHOBE CEKPETHOT0 aIrOPUTMa MITH KJItoYa B
mudpoBanHbli  TekeT (mmdporeker). TpaauuumonHas kpuntorpadus oOpasyeT pasaen
CUMMETPUYHBIX KPUIITOCUCTEM, B KOTOPBIX 3aIIM(POBBIBAHNE U PACIIU(POBBIBAHUE TPOBOAUTCS
C UCIIOJIb30BaHUEM OJIHOT'O M TOTO )K€ CeKpeTHOro kitoya. [TomMrMo 3Toro pasaena coBpeMeHHas
Kpunrorpadus BKIIOYaET B ceOS aCHMMETPUYHBIE KPHUIITOCHCTEMBI, CHCTEMBI SJIEKTPOHHOU
nugpposoit nonmucu (DLII), xem-¢pyHKIMU, yHpaBleHHE KIIOYaMH, MOJIYyYEHHE CKpPBITON
uH(pOopMalii, KBAaHTOBYIO KPUIITOTpaguIo.

Kpunrorpadust He 3aHUMaeTcsl 3alIMTON OT OOMaHa, MOJKYIa WM MaHTa)Xa 3aKOHHBIX
aOOHEHTOB, KpaXH KIIOUeHl M JAPYruX yrpo3 HMH(OpMAIMM, BO3HUKAIOMIMX B 3alIMIIEHHBIX
cucTeMax nepeaayu JaHHbIX.

Kpunrorpadus — osHa U3 crapeimx HaykK, €€ UCTOPUS HaCUUTHIBAET HECKOJIBKO THICSY
JeT.

IIporokoMpoBaHue U ayauT

[Ton mpoToko/MpoBaHHeM IMOHUMAETCS cOOp U HAKOIJIeHHEe UHPOPMAILIUU O COOBITHSIX,
MPOUCXOAAIINX B MHPOPMAIMOHHON cucTeMe. Y KaKIOTO CepBHUCAa CBOM Ha0Op BO3MOXKHBIX
COOBITHII, HO B JIFOOOM CiIy4ae UX MOXKHO pa3JeluTh Ha BHEUIHHWE (BBI3BAHHBIC IEHCTBUSIMHU
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BD%D0%B0%D0%B2%D0%B8%D0%B3%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BE%D0%B1%D0%BE%D1%80%D0%BE%D0%BD%D1%8B_%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D0%BE%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D0%BE%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/1980-%D0%B5_%D0%B3%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%84%D0%B8%D0%B4%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D1%83%D1%82%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D1%8E%D1%87_(%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BC%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%BD%D1%8B%D0%B5_%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81_%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D1%8B%D0%BC_%D0%BA%D0%BB%D1%8E%D1%87%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D0%B4%D0%BF%D0%B8%D1%81%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BE%D0%B4%D0%BF%D0%B8%D1%81%D1%8C
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D1%88%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D0%BB%D1%8E%D1%87%D0%B0%D0%BC%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D0%B9_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D0%B9_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D1%80%D0%BE%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%B8

JIPYTUX CEpBHUCOB), BHYTPEHHHUE (BBI3BaHHbBIC JIEHCTBUSMHU CaMOIO CEpBHCA) M KIHUEHTCKUE
(BbI3BaHHbBIE JICUCTBUSIMU TIOJIb30BATENE U aAMUHUCTPATOPOB). AYAMT — OTO aHaIMU3
HaKOIIJICHHOHM MH(OpPMAIIUH, TPOBOAMMBII ONEPaTHBHO, B pEAIbHOM BPEMEHH MITH IEPUOTUIECKU
(Harmpumep, pa3 B jAeHb). OmnepaTHBHBIA ayJuUT € aBTOMAaTUYECKHMM pearupoBaHMEM Ha
BBISIBJICHHBIC HEIITATHBIC CUTYaIIMU HA3bIBAETCS AKTUBHBIM.

JKpaHUpPOBaHUE CHMBOJIOB - 3aMEHAa B TEKCTE YIPaBISIIONIMX CUMBOJIOB Ha
COOTBETCTBYIOIIME  TEKCTOBbIE  MOACTaHOBKU. OOuH W3 BUJOB  YNPaBISIOMIMX
nocneaoBarenbHocTell.  OOBIUHO  SI3BIKM  NPOTPAMMUPOBAHMSI, TEKCTOBBIE  KOMaHIHbBIC
uHtepdeiicel, s3piku pasmerok Tekcra (HTML, TeX, wiki-pasmerka) uMeOT AeI0 CO
CTPYKTYPUPOBAaHHBIM TEKCTOM, B KOTOPOM HEKOTOpble CHUMBOJBI (M HMX KOMOMHAIIMH)
MCIOJIb3YIOTCSl B KAYECTBE YIPABJISAIOIINX, B TOM UUCIIE YIPABISIOUIMX CTPYKTYPOH TEKCTA.

Paznenenne WHQPOPMALMOHHBIX IOTOKOB MEXIY Ppa3IUYHBIMUA HH()OPMAIIMOHHBIMU
CUCTEMAMHU.

Pdu3znyeckas 3aMTA

Ou3nyeckue yCTpONCTBA 3aIIUTHI:

— @u3nueckue yCTpoicTBa JOCTYITHOCTU K CETEBBIM y3J1aM U JIMHUSIM CBSI3U

— IIpoTuBomnoxapHbie Mepbl

— 3ammTa noAnepKku HHPPaCTPYKTYphI (ANEKTPONUTaHHE, KOHAUIIMOHUPOBAHUE

— 3ammTa MOOMJIBHBIX U PaJlO CUCTEM.

— 3ammra OT epexnara JIaHHbIX.

IMopnep:xka Tekyiei padoTocnoco0HOCTH

Pe3epBHOE KOonMpoBaHUE.

— YnpaBieHUE HOCUTEISMHU.

— PernamenTtupoBaHHbIE PaOOTHI.

5. [IpaBoBas oxpaHa HuH(poOpMaALHHU

ITpaBoBas oxpana nporpamm i I1IK u 6a3 nannbix BBeneHa B Poccuiickoit @enepanuu
3akoHOM P® «O mpaBoBoil 0XpaHe mporpaMm AJisi 3JIEKTPOHHBIX BEIYUCIUTEIBHBIX MAIIUH U 0a3
JAHHBIX», KOTOPBIN BCTYNUII B cuily B 1992 rony.

[IpenocraBisiemas HACTOSALIUM 3aKOHOM IIPaBOBAsi OXPAHA PACIIPOCTPAHSIETCS HA BCE BUJIBI
nporpamm s IIK. IIpaBoBasg oxpaHa HE pacIpoCTpaHsAETCS HAa UAECH U NPHUHIIMIIBL, JIEKAIUe B
ocHoBe nporpammsbl uig 11K, B ToM yncie Ha Waen U NPUHLMIIBI OpraHu3aluu UHTepdelica u
anropuTMa.

ABTOpCKO€ NpaBo

Nudopmanus Ha I1K, a Takke nporpammsl u 6a3sl ganHbIx uist [1IK cormacHo poccuiickum
3aKOHAM U MEXIYHapOJHOMY IpaBy SBISIETCS NPEAMETOM aBTOPCKOrO MpaBa M OO0BEKTaMU
UHTEJUIEKTYaJ IbHONH COOCTBEHHOCTH.

Ha snektponHble KHUTH, cailThl, 0a3bl JaHHBIX U porpaMmsbl ais [1K pacnpoctpanstores
T€ K€ aBTOPCKHE IpaBa, YTO U Ha OOBIUHBIE JIUTEPATypHbIE, HAyYHBIE U XYIOXKECTBEHHbBIE
IIPOU3BEICHNUS.

Jns mpusHaHUA M OCYLIECTBIICHHsI aBTOPCKOro mpasa Ha nporpammel s [IK wHe
TpeOyeTcs ee perucrpaius B kKakoil-mu6o opranuzanuu. OHO BO3HUKAET aBTOMATUYECKHU MTPHU UX
CO3aHMH.

ABTOPOM CUMTAETCSl JUIO, TBOPYECKUM TPYAOM KOTOPOIO CO3HAHO NPOU3BEIECHHE.
ABTopckue npasa pukcupyorces 3HakoM © copyright — npaBo xonuit (alt + 0169) ¢ ykazanuem
damunuu (ICeBIOHUMA) U TO/1a CO3/IaHMSL.
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https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D1%8E%D1%89%D0%B0%D1%8F_%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D1%8E%D1%89%D0%B0%D1%8F_%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/HTML
https://ru.wikipedia.org/wiki/TeX

Caiitpl B UHTEepHeTe SBIAIOTCS 00BEKTaMU aBTOPCKOTO TIpaBa. T.K. BCAKHI THIEPTEKCT
— 9T0 mporpamma i kiueHTckux I1K, a camu caiiTel — 3T0 6a3bl JAHHBIX, MPEACTABIISAIONINE
COBOKYITHOCTb TMIIEPTEKCTOB Ha CETEBBIX CEPBEPAX.

ABTOpPY mporpamMmbl  IPHUHAUIEKUT  HMCKIIOUUTENBHOE  IPAaBO  OCYLIECTBIISTH
BOCIIPOM3BEICHHUE U PACIIPOCTPAHEHHUE IPOTPAMMBI JIFOOBIMHU CLIOCO0AMHU, a TAKKE MO (DUKAITUIO
IPOrpaMMBl.

Opranuszanus Wid IM0Jb30BaTElb, IPABOMEPHO BIIAJCIOIINN 3K3EMILIIPOM IPOrPaAMMBI
(KynUBIIMHM JIMIIEH3UI0O Ha €€ HCIIOJIb30BaHME), BIIpaBe O€3 IMOJIy4eHHUs JTOMOJHUTEIBHOTO
paszpeleHus pa3padoTyuKa OCYIIECTBISATH JIIOObIe NEHCTBUS, CBSI3aHHBIE C (PYHKIIMOHUPOBAHUEM
IIPOrpaMMBbl, B TOM 4HciIe €€ 3anuch U XxpaHeHue B namsaTu [1K. 3anuce u xpanenue B namsaru 11K
Jonyckarorcss B oTHomieHun oaHou IIK mnm ogHOro momnws3oBaTenss B CETH, €CIIM APYroe He
IPEIYCMOTPEHO TIOTOBOPOM C Pa3pabOTUNKOM.

B oTHOmIEHNM OpraHu3anuil WA MOJIb30BAaTENEN, KOTOPhIE HAPYIIAOT aBTOPCKUE ITPaBa,
pa3paboTUMK MOXET MOoTpeOoBaTh BO3MEIICHHUS MPUYMHEHHBIX YOBITKOB ¥ BBIIUIATHI
HapylIUTEIeM KOMIIEHCAIMU B OIIPEAEIIAEMOM 10 yCMOTpeHU0 cyaa cymme oT 5000-kpatHoro a0
50 000-kpaTHOTrO pazMepa MUHUMAaJIbHOW MECSYHOM OIIaThI TPYy/a.

DJIeKTPOHHAS MOANUCH

B 2002 roxy 61 npunsAT 3akoH PO «O06 31meKTpOHHO-TIM(PPOBON MOIIMCHY», KOTOPBINA
CTaJl 3aKOHOJATEeJIbHOM OCHOBOM AJIEKTPOHHOIO TIOKyMeHTooOopoTta B Poccuu. 1o atomy 3akony
QJIEKTPOHHAsT LM(pPOBas MNOANUCH B JJIEKTPOHHOM JOKYMEHTE IPHU3HACTCS HOPUINYECKU
PaBHO3HAYHOM MOJIMCH B TOKYMEHTE Ha OyMa>KHOM HOCHUTEIIE.

[Ipu peructpauuu 3JIEKTPOHHO-IMGPOBON MOAMKUCH B CIEHUATU3UPOBAHHBIX IIEHTpPaX
KOPPECIOH/IEHT MOJIy4aeT JABa KJIH0Ya: CEKPETHbIA U OTKPBIThIA. CEeKpEeTHBIN KIIH0Y XpaHUTCS HA
JUCKETE WM CMapT-KapTe U IOJKEH ObITh U3BECTEH TOJILKO CaMOMY KOppeCcTIOHACHTY. OTKPBITHIN
KITIFOY JIOJDKEH OBITh y BCEX MOTEHUHUANbHBIX MONydYaTesield JOKYMEHTOB U OOBIYHO PaCChLIACTCS
10 3JIEKTPOHHO MOYTe.

[Ipouiecc 3MEKTPOHHOrO MOAMMCAHUS JOKYMEHTa COCTOUT B 00pabOTKE € IMOMOIIBIO
CEeKpETHOTO KJIIo4ua TeKCcTa coodOmenus. [lanee 3ammdpoBaHHOE COOOIIEHHME IMOCHUIAECTCS T10
AIIEKTPOHHOM TMouTe abOHEHTy. [[is mpoBepKM MOAIMHHOCTU COOOIIEHHS M 3JIEKTPOHHOM
NOJANUCH a0OHEHT UCIIOJIb3YET OTKPBITHIN KITHOY.

6. 3amuTa HHGOPMALIU 0T KOMIIbIOTEPHBIX BUPYCOB

Komnvilomepnuwiii e6upyc— 510, Kak IpaBWwiio, HeOosbliasgs mo o0bEMY Iporpamma,
oOajaroas ClieAyoIUMU CBOHCTBAMMU:

—  BEJET K OTPULATEIbHBIM MTOCIEICTBUAM NPH (PYHKIIMOHUPOBAHUU;

— e€ nelCTBUSMU HE MOXKET YIPaBJIATh MOJIb30BaTENb;

—  MOXET CO3/1aBaTh CBOM KOIIMU U BHEAPATH UX B JPyTrue NpOrpaMMsl;

—  CKpBITO CYILIECTBYET IO OIPEEIEHHOIO MOMEHTA (JJATEHTHOCTH).

OcHOBHbIE NPU3HAKH TIOSBIICHUS BUPYCOB B KOMITBIOTEPE:

— HEOXUJaHHas HepabOTOCIIOCOOHOCTh KOMITBIOTEPA HIIM €T0 KOMIIOHEHTOB;

— HEBO3MOYKHOCTb 3arpy3Ku OIE€pallMOHHONW CUCTEMBIL;

—  3aMeJyuieHue paboThl KOMITBIOTEPA;

— YacTble «3aBUCAHU» U COOH;

— HUCKaxkeHHe (DaliyIoB U UX MMapaMeTPOB WM UCUE3HOBEHHUE (ailyioB;

—  BBIBOJ] Ha 9KpaH HEMPEIyCMOTPEHHBIX COOOIIEHUI U N300paKeHUH.

OcHoBHbIEe MepbI 110 3a1IMTe 0T KOMIIbIOTEPHBIX BUPYCOB
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— OCHACTUTE CBOM KOMIBIOTEP COBPEMEHHBIMM AHTHBHPYCHBIMH IPOrpaMMaMu H
MIOCTOSTHHO OOHOBIISIUTE UX BEPCHH;

— HCIONB3yWTE AHTUBHUPYCHBIC MPOTPAMMBI JUIS BXOJHOTO KOHTPOJNS BceX (hailiios,
I10JIy4a€MBbIX U3 KOMIIBIOTEPHBIX CETEH;

— IepeJ CUMThIBaHUEM MH(OpPMAIMH CO ChEMHBIX HOCUTEINIEH BCETa MPOBEpsiiTe UX Ha
HaJINYMe BUPYCOB;

— IIpM IepeHoce Ha CBOM KOMIbIOTEp (hailioB B apXMBUPOBAHHOM BH/JIE IPOBEPSANTE UX

cpa3sy e Iociie pa3apXUBalK Ha )KECTKOM JHCKE;

— 00s3aTenbHO JenaiiTe apXMBHBIE KOIUM HAa BHELIHMX HOCUTENIAX LIEHHOW JUIsl Bac

nH(popMaINK;

— HE 3aIyCKaiiTe Ha KOMIBbIOTEPE MPOrpaMMbl, Ha3HAUEHUE KOTOPbIX Bam Heu3BecTHO

WM HETIOHSTHO;

— HE pacKpbIBalTe BIOXKEHUS 3JIEKTPOHHBIX ITUCEM, €CIIM UX Halnuue BaMm He NOHSTHO.

CBoeBpeMeHHOE OOHapy>KE€HHE 3apaKCHHbIX BHpycaMu (ailoB M JUCKOB, IOJHOE
YHUYTO)KEHUE OOHApYXEHHbIX BHUPYCOB Ha KaXIOM KOMIIBIOTEpPE MO3BOJSAIOT M30eXkKaTh
pacrpoCcTpaHeHUs BUPYCHOM 3MUJEMUN Ha JPYTUe KOMIIBIOTEPHI.

7. MudopmanmoHHasi 6€30NMacCHOCTDb B 3JIEKTPOIHEPreTHKe

DHepreTudeckass orpacib Poccuiickoit denepaniiid UMEET peElIAlOIIee 3HAUYCHUE IS
OusHeca, HHPPACTPYKTYpbl, NPOMBIIUIEHHOCTH U IOBCEIHEBHOH JEATENHOCTH Hallel
cTpaibl. KoMnaHuM JHepreTuku SBJISAOTCH OCHOBHOM MMHINEHBIO Jsi Kuleparak co
CTOPOHBI IOCYAAPCTB U KHOEPNPEeCTYNNHUKOB, CTPEeMSIIIUXCH MCIO0Jb30BaTh 3TOT CEKTOP B
CBOMX MOJMTHYECKHX WJIM IKOHOMUYECKHUX I eJIsIX.

CoBpeMeHHas YHepreTHUecKasi IPOMBIIUIEHHOCTH NpeTepresna ObICTpyo LU(POBU3ALIHIO,
NPEOCTaBUB HOBBIE BO3MOXKHOCTH KHOEPIIPECTYITHUKAaM. ATAKH CIHPOBOLMPOBAHBI BbHICOKOIi
CTOMMOCTbI0 AKTHBOB M [JAHHBIX JHEPreTHYecKoil OTPaciM, a TaKke CHJIbHO
aBTOMATU3HPOBAHHBIMH M CJIA00 3a1UIIIEHHBIMHU NIPOLECCAMH M CeTAMH. XOTS aTakl B ’TOM
CEKTOPE 3epPKAIIbHO OTPAXKAIOT aTaKU B JPYTUX OTPACISAX, CTABKM 3HAYUTEIbHO BBIILIE.

OcHoBHbIE YA3BUMOCTH JHEPreTH4ecKoil oTpacin:

* Ycrapesiee [10

» OTcyTcTBHE 0€30MaCHOTO YAAJIEHHOTO JIOCTYIa

* OTCYTCTBHE PETYJISPHOrO KOHTPOJs KoHpurypauuit u [10

» OTcyTCTBHE pa3rpaHUYEHHUs [IpaB JA0CTyIa

* OTCyTCTBHE PEIIEHUI 110 KOHTPOJIIO 3aIIycKa NPUIIOKEHUN

* OTCYTCTBHE CPECTB PETUCTPALIUU COOBITUN MH(POPMAITMOHHOM 0€301MacHOCTH

3agaun uHpOpMALMOHHOM 0€30NTACHOCTH B JHEPreTHKeE:

* 3a1uTa TEXHOJIOTMYECKUX Y4aCTKOB T€HEpaliy AJIEKTPOIHEPTUN U JOCTaBKH KOHEUHBIM
nonb3oBatensm (ACY TI);

* O0GecnieueHne  0O€30MAaCHOCTH  KOPHOPATHBHBIX  pecypcoB  (MH(MOpMalMOHHAS
UHPPACTPYKTYpa, BEO-pecypcChl);

* 3aimuTa KOHEUYHBIX YCTPOUCTB;

* 3a1uTa 9yBCTBUTEIBHON HH(POPMAIINH U IEPCOHAIBHBIX JIaHHBIX;

* CoOTBETCTBHE TPEOOBAHUSAM PETYIIATOPOB;

* [IpenoTBpateHye yreuek HHHOpMaIm;

* BrisiBneHue BHyTpEeHHUX 3710YHOTPEOICHUI U HENOSIbHBIX COTPYAHHUKOB.

[ToHnMaHue TOro, Kakue BEKTOPHI aTak HauOoJjiee 4acTo BIMAIOT HA OTpacib, SIBISETCS
MEPBBIM [IaroM B OCTPOEHUHU 3(H(HEKTUBHON CUCTEMBI 3alIUThI. VI3BECTHO, UTO SHEPreTUYECKUIl
CEKTOp MEJUIEHHO OOHOBIJISIET MH(PACTPYKTYpPY U MPOrpaMMHOE OOecredeHue, 4To JAeaeT ero
OCHOBHOI1 muIIeHbto ans atak DDoS u skcnnoiitoB. PerymsipHoe 0oOHOBIIEHHS ONEpallMOHHBIX

74



CUCTEM M HMCIIOJIb30BaHKUE PA3IMYHBIX CPEICTB 3aIIUTHI HHPOPMAINK YIPEKIAOMIeH 3aIIUThI OT
KOMITPOMETAIINH CETH.

[locrosiHHOE OTCIEKMBAaHME PUCKOB C TIOMOIIBIO HCTOYHHUKAa HHOpMaALMM O
KnOepyrpo3ax MOXET IOMOYb OpraHH3alMsM IOIYYUTh JOTOJHUTEIBHYI0 HH(pOpMAIUIO O
XapakTepe MOTEHIHUANbHBIX aTaKk M HUX YYacTHHUKAaX, O TOM, Kakhe OTpaciid WM KOMIIAHUU
ABIIAIOTCS UX OOBEKTaMMU.

DddexkTrBHOE 00yUeHHE MO BOIpocamM KHOepOEe30macHOCTH - €Ile OJHAa BaKHas Mepa
oOecrieyeHns 6e€30MacHOCTH opraHu3anuii. Hayunte cOTpyaHMKOB BBISBIATH Yrpo3bl (PUIIKHTA,
COLIMATILHONM MHXKEHEPUH, 4TOObI 00ecreunTh 0e30MacHOCTh HHPOPMAIIMN U YUYETHBIX 3alHCeH,
TEM CaMbIM CHH3HUB PUCK B3JIOMa.

[Tonyyas nHpOpMAIUIO O HOBEHIINX YTpo3ax 0€30M1aCHOCTH, YCTaHABIIMBAs COBPEMEHHbBIE
CpeZCTBa 3alUTH MH(POPMAIIUHU, COXPaHss BUAMMOCTb cBoei i ctoponHer UT-undpactpykrypsi,
a TaKKe MOJJIEP)KUBas MPOAKTUBHYIO OE30MACHOCTh U CHUJIbHYIO KYJIBTYPY OCBEIOMIIEHHOCTH O
puckax Wb, opranusanuy B 3HEPreTUYECKONM OTPaACIM MOTYT IPEJOTBPATUTh BO3MOKHBIEC aTaKU
Ha CBOU PECYPCHI..

8. Bonnpochbl 1 3agaHus

1. Ilenwm 3ammTel HHDOpPMAITUH.

2. Hamnpasienus 3amuthl UHGOpMALIUH.

3. TlonsTue cuctembl 6€30MacCHOCTH HH(POPMAITUH.

4. TlpaBoBble METOIBI 3alIUTHl HH(OpPMAIMH: ABTOPCKOE IMpaBo (TMOHSATHE aBTOPA,
MMYILECTBEHHbIE M HEHUMYILECTBEHHbIE IIpaBa), MAaT€HTHAas 3aliuTa (IOHATHUE),
rOCyJapCTBeHHAsl TailHa M MPOW3BOACTBEHHBIE CEKPETHI (TIOHATHSA), JTUIICH3UMOHHBIE
COTJIAIIEHUS! U KOHTPAKTHI (TIOHSATHE JIMIICH3UH, TUIIBI JIMLIEH3UH, THITBI TIPOTPAMM IO
IOPUJIMYECKOMY CTaTyCy).

5. Ilporpammuble METOABI 3alIUTHl MHGOPMAIUH: 3aIIUTAa OT HECAHKIIMOHUPOBAHHOTO
noctyna (MOHATHS M Ha3HAUEHUE MapOJIbHOM 3allUThI, SJICKTPOHHBIX KIIOYEH,
OpeHaMay’poB, KpUnTorpadhudeckux METO0B), 3alIUTa OT KOMIBIOTEPHBIX BUPYCOB
(TOHATHE KOMIIBIOTEPHOTO BUPYCA, IPU3HAKH «3aPAKEHUSY).
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Pasznen 3. UndpopMannmonHoe MoaeTUpOBaHHE
Tema 3.1. Moaean u MoeIMpoBaHue. ITanbl MOACTHPOBAHUSA
Tema 3.2. Cniuckn, rpadnwl, nepeBbs Ilinan:
ILnan:
1. TlonsTue monenu
OOnexT, cuctema, MOZIeIb
Bunwr monenei
Oranel MOAEIUPOBAHUS

ok wd

Cnuckuy, rpagpl, AepeBbs
6. KonTponpHBIE BOIIPOCH

IHonsTHe MoOaeIH

Mopnenb- 3T0 UCKYCCTBEHHO CO3JaHHBIA OOBEKT, MAIOIIMNA YIPOIICHHOE MPEICTaBICHHUE O
pealbHOM 00OBEKTE, ITPOLIECCE WIIN SBJIEHUH, OTPAXKAIOLIUM CyIlIECTBEHHbIE CTOPOHBI U3Y4aEMOT0
00BEKTa € TOYKHM 3pEHMs LENH MOJCIUPOBAHMS. OJEIMPOBAHUE- ITO MOCTPOECHUE MOAEIEH,
OpeJHAa3HAYCHHbIX  JUIi  W3YYeHUs] M MCCIEeJOBaHUSA  OOBEKTOB, MPOLECCOB MU
aBineHUd.  OOBEKT, 17151 KOTOPOTo CO31AaeTCsl MOJIENb, Ha3bIBAIOT OPUTMHAIOM MJIM IPOTOTHUIIOM.
JIrobass Mojens He sBsieTcs aOCOJMIOTHOM KOMHEH CBOEro OpUrMHajia, OHA JIMIIb OTPa)kaer
HEKOTOphIE €ro KayecTBa W CBOWMCTBA, HamOoJiee CYIIECTBEHHbBIC JUIsi BBIOPAHHOW NN
uccienoBanus. [lpu co3ganuu Monenu Bceraa NPUCYTCTBYIOT OINPEAENICHHBIE AOMYLIEHUS U
TUIIOTE3bI.

MonenupoBanue (3KCIEPUMEHT) MOXKET ObITh HE3aMEHUMO. MBI HE MOXEM, HAIpUMeED,
YCTPOUTh SJIEPHYIO KaTacTpody, 4TOOBI BBIACHUTH MAacCIITAObl BO3MOXKHOT'O 3apa’keHHs, a ¢
IIOMOIIIBI0 KOMIIbIOTEpAa BO3MOXKEH pacueT (M JOCTaTOYHO TOYHBIM) HHTEpPECYIOIIHUX
uccieoBareseil napaMeTpoB.  MozennpoBaHHE - MCCIENOBAaHUE SIBJICHUM, IIPOLECCOB WU
cUCTeM OOBEKTOB IyTEM ITOCTPOEHUS U U3YUEHHs UX MOJEJIeH - 7TO OCHOBHOM c110cOO Hay4YHOIo
no3HaHus. B uH(opMaThke naHHBIA CIOCOO HA3bIBACTCA BBIUMCIUTENBHBIA AKCHEPUMEHT U
OCHOBBIBA€TCSI OH Ha TPEX OCHOBHBIX MOHSTUSIX: MOJIENb — AJITOPUTM-TIpOrpamMma.

Hcnonp30BaHne KOMIBIOTEPA IPU MOAEITUPOBAHUU BO3MOKHO 110 TPEM HAIPABICHUSM:
1. BeruucnuTenbHOe - IpsIMbIE pacyeThI IO IPOIPAMME.

2. UHcTpyMeHTallbHOE - TMOCTpoeHue 0as3bl 3HAHUM, UId MPeoOpa3oBaHUsA €€ B alrOpUTM U
IIpOrpamMmy.

3. lnanoroBoe - nojaep:xanue nuTepdeiica Mex 1y uccieoBaTesieM U KOMIBIOTEPOM.

Buani moaesien.

WNHdopmannonHas Moaenb

Mogenp - oOlieHaydyHOE TMOHSATHE, O3HAUAIOIIee KaK HACATbHBINA, TaKk M (U3UYECKUU OOBEKT
aHain3a. BaxkHBIM Ki1accoM HiealbHBIX MOJENIEN SIBISETCS MaTeMaThdeckas MoJielb - B Hel
M3y4aeMoe SBJIEHUE WJIM MPOLIECC MPEACTaBIEHb! B BUIe a0CTPaKTHBIX 0OBEKTOB MM Hanbosee
o0UIMX MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, BbIpa)karolMX JMOO 3aKOHBI MPHUPOABI, JTHOO
BHYTPEHHUE CBOWCTBA CaMUX MaTEeMAaTHYECKUX OOBEKTOB, JUOO TMpaBWiia JIOTMYECKHX
pacCyKIECHUH.

I'panuiel MeXAy MOJEISAMH PA3JIMYHBIX TUIIOB UJIM KJIACCOB, @ TAKXKE OTHECEHUE MOJEIN
K KaKOMY-TO THITy MJIH KJIaCCy Yallle BCEro yCJIOBHBI. PaccMoTpuM Hamboliee pacipocTpaHeHHbIe
MPU3HAKHU, 10 KOTOPBIM KJIACCUPUIIUPYIOTCS MOJEIHN:
1eJIb UCTI0JIb30BAHMUS;
001aCTh 3HAHMIA;
dakTop BpeMeHH;
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croco0 MpeICTaBICHHUS.

[To mensiM MCHOIB30BAHUS BBIIEISAIOTCS MOJETH YY€OHBIC, OIBITHBIC, UMUTALMOHHBIE,
UTPOBbIE, HAYYHO-TEXHUYECKHUE. [lo oOnacTu 3HaHUHN BBIAENAIOTCS MOJEIMONOIOIMUYECKHUE,
HSKOHOMUYECKUE, UICTOPUUYECKUE, COLIUOJIOTUYECKUEH T. 1.

ITo dakTopy BpeMeHU pa3aesatoTcss MOACTU TMHAMUYEecKHe U cTratuueckue. Ctatndeckas
MO/JIeJIb OTPa’KaeT CTPOEHUE U MapaMeTpbl 00bEKTa, IOITOMY €€ Ha3bIBAIOT TAKXKe CTPYKTYPHOIL.
Ona onuchiBaeT OOBEKT B ONpPEIEICHHBII MOMEHT BPEMEHH, JaeT cpe3 MH(OpManuu O HEM.
JluHaMuyeckass MOJeNb OTpakaeT Ipouecc (PyHKIHMOHUPOBAHHUA OOBEKTa WIM W3MEHEHHs U
pa3BUTHSL IIpOLEcca BO BPEMEHHU.

JIrobast MoJiesib UMEEeT KOHKPETHBINH BH, OPMY HIIH CITOCOO MPEACTaBICHHS, OHA BCETIa
U3 YEero-To M Kak-TO CJAejlaHa WM IpEeJCTaBlIeHa M onucaHa. B aTom kiacce, mpexie BCero,
MO/JIEJIM pacCMaTpUBAIOTCS KaK MaTepUallbHbIE U HEMaTEpHUAJIbHBIE.

MarepuanbHble MOJIEIH- 3TO MaTepHAIbHbIE KOMMU OOBEKTOB MOJICIIUPOBAHHUSL. Onu
BCErJja MMEIOT pealbHOE BOIUIOLICHHE, BOCIPOM3BOJAT BHEIIHUE CBOMCTBAa WM BHYTPEHHEE
cTpoeHue, au0o aelcTBus oOobekra-opuruHana. Ilpumepsr: riodyc - Moaenb (HOpMbI 3eMHOIO
11apa, KykJja - MOZIeJIb BHEIIIHEr 0 BUa YeJI0BeKa, poOOT - MOAEIb ACHCTBUI UeloBeKa Ha BpeTHOM
IPOM3BOJICTBE. MarepuanbHOe MOJCIUPOBAHHE MCIIOJIB3YET 3KCIEPUMEHTAIbHBIA (OMBITHBIHN)
METO/] IO3HAHMS.

HematepuanbHoe MojeIMpoBaHUE HCHOJIb3YET TEOpeTUYeCcKHil meron mo3HaHus. Ilo-
JPYroMy €ro Ha3bIBalOT, a0CTPAKTHBIM, MICAIbHBIM. AOCTpaKTHBIE MOJIEIH, B CBOIO OUYEpElb,
JIeIISATCsl Ha BOOOpaskaeMble i HH(OPMAIIMOHHEIE.

WNudopmanronHas MoJielb- 3TO COBOKYITHOCTb MH(pOpMaIM1 00 00BEKTe, ONMChIBAIOIIAs
CBOWCTBAa M COCTOSIHHE OOBEKTa, MpOLEecca WM SIBICHUS, a TAKKE CBA3M M OTHOIICHUS C
OKpY’KalolMM MupoM. BooOpaskaeMoe(MbICIIEHHOE WM MHTYUTHBHOE) MOJICIMPOBAHUE - 3TO
MBICJIEHHOE NpeicTaBieHue 00 oobekre. Takue Mmoaenu GopMUPYIOTCs B BOOOpakeHUH YeI0BEKa
U COIYTCTBYIOT €r0 CO3HATeJbHOM JesTenbHOCTH. OHHM BCeraa IMpelIIecTBYIOT CO3/1aHUI0
MaTepuaIbHOro 00BbEKTa, MaTEPUATILHON U UH(POPMALIMOHHONW MOJIENH, SIBJISISICH OJHUM U3 3TAIlOB
TBOpYECKOTO Mpolecca. Hanmpumep, My3blKalibHasg TeMa B MO3Ty KOMIIO3UTOPA - MHTYWTHUBHAs
MoO/JIeJb MY3BIKAJIbHOTO Mpou3BeeHUs. BepOanbHoe MoienpoBaHue (OTHOCUTCS K 3HAKOBBIM) -
3TO IpeJICTaBlIeHNE HH(OPMALIMOHHON MOJIEIH CPEICTBAMU €CTECTBEHHOI'O Pa3rOBOPHOTO SI3bIKA
(ponemamn). MbiciieHHast MOJIENb, BRIpaK€HHAs B Pa3roBOPHOI (hopMe, HazbIBaeTCs BepOaIbHOM
(ot naTuHCKOrO cinoBa verbalize - ycTHbli). Popma npeacTaBIeHUs TAKOW MOJIENH - YCTHOE MU
nucbMeHHOe coolieHue. [lpumepamu SBISIOTCS IUTEpAaTypHbIE IPOU3BEACHUS, HH(pOpMALUs B
y4eOHBIX TOCOOUIX U CIOBapsX, MHCTPYKLUHU MOJIb30BAaHUS YCTPOHCTBOM, MpaBHiia JOPOKHOTO
nBrkeHus. HarnsaHoe (BbIpaXkeHO Ha SI3bIKE NMPEACTABICHUS) MOJIEIUPOBAHUE- ITO BBIPAXKEHUE
CBOICTB OpuTrMHalla ¢ MOMOIIbI0 00pa3zoB. Hampumep, pucyHKH, XyIO’KECTBEHHBIE MOJOTHA,
¢dororpaduu, KHHOPHUIEMBI.

Croma e OTHOCATCA TE€OMETpUYECKHE MOJeNUu - HHQOPMAIMOHHbIE MOJEINH,
NpeJCTaBICHHbIE CPEACTBAMU TpaPUKH.
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O&pa3HO-3HAKOBBIE MO, eJTH

UepTexru I'padura

ILmaHEI Kapte!

L

CIPYKTYpHBIE MOJETH

TadmIHbIe Hpyrue

CereBble B pH1e rpajon

O06pa3Ho-3HaKOBOE MOJCIMPOBAHUE HCIIONB3YET 3HAKOBBIE 00pa3bl KaKOro-immbo BUiA:
cXeMbl, Tpadbl, YepTeKH, TpaduKy, miaHbl, kKapTel (cM. Puc.3). Hanpumep, reorpaduueckas
KapTa, MJIaH KBapTUPBI, POJOCIOBHOE JIepeBO, OJI0K-cxeMa anroputma. K 3Toif rpynne oTHOCATCS
CTPYKTypHble HMH(OpPMAIIMOHHBIE MOJENHU, CO3/1aBaeMble JJs HarisgHOro H300paKeHUs
COCTaBHBIX 4acTel U cBs3el o0ObekToB. Hambonee mpocTeie M pacmpocTpaHEHHbBIE
WH(OPMAaLIMOHHBIE CTPYKTYPHI - 3TO TAOIHIIBI, CXEMBI, Tpadbl, OJI0K-CXEMBI, IEPEBbS.

3HaKoBOE (CHMBOJMYECKOE BBIPAKEHO Ha S3BIKE OMUCAHUS)MOJCIUpOBaHUE (puc. 4)
UCTIONB3YeT ai(haBUTHl (DOPMABHBIX S3BIKOB: YCIOBHBIC 3HAKH, CIICIIHAIBHBIE CHMBOJIBI, OYKBBI,
uu(psl U IpeaycMaTpuBaeT COBOKYITHOCTD MPABUJI OTIEPUPOBAHUS ¢ STUMH 3HaKaMu. [Ipumepsr:
CIEeIHaJIbHbIE S3bIKOBbIE CUCTEMBI, (PU3MUECKHE WIM XUMUYECKHE (POpMyJsibl, MaTeMaTHYECKHE
BbIpaXeHHS U (OPMYIIbI, HOTHAs 3amuch U T. 1. [Iporpamma, 3amucaHHas o MpaBUjaM S3bIKa
IIPOrPaMMUPOBAHHS, SIBIISIETCS 3HAKOBOM MOJEIIBIO.

3HaKOBbI€ MO emH

MaTeMaTHIeCKH e JImnmA %11\1&1}1};1& TEKCThI dpyrue

OnHuM 13 Hanbosee pacpoCTPAHEHHBIX (POPMATIBHBIX SI3BIKOB SIBIISIETCS adreOpandecKuit
A3bIK (hOPMyJT B MaTeMaTUKE, KOTOPBI MO3BOJISET OMUCHIBATh (PYHKIIMOHAIbHbBIE 3aBUCUMOCTHU
Mexny BennuuHamu. CocTaBlIeHME MaTeMaTMYeCKOM MOJENM BO MHOTMX — 3aJadax

MOJIEJIMPOBAHUS XOTh M MPOMEXKYTOUYHAsl, HO OY€Hb CYLIECTBEHHasl craausi. MaTemaruueckas
MoOJIeIb- CIIOCO0 MpPEACTaBIECHNU NHPOPMAIMOHHON MO/, OTOOpaXaroIUi CBA3b PA3IMYHBIX
napaMeTpoB 00bEKTa yepe3 MaTeMaTHueckue (GOpMyIIbl U MOHSATHUS.

B tex ciywasx, korga MoJenupoBaHHE OPHUEHTHPOBAHO Ha MCCIENOBaHUE MOJENeH ¢
MIOMOIIBIO0 KOMITBIOTEPA, OJJTHUM U3 €T0 3TArOB SBISIETCS pa3paboTka KOMIBIOTEPHONU MOJIEIH.

KomMmmbrotepHast Mozieb- 3TO CO3[JaHHBIN 3a CYET PECYpCOB KOMIIBIOTEPA BUPTYyalbHBIN
o0pa3, KayecTBEHHO M KOJHMUYECTBEHHO OTPaXaIOUIM BHYTPEHHUE CBOHCTBA U CBS3U
MOJIETUPYEMOTO 00BeKTa, MHOTJa nepeJaronil U ero BHEIIHHE
XapaKTEPUCTUKH. KommnbroTepHass MoJenb MpeacTaBisieT COOOW MaTepUalbHYI0 MOJIEINb,
BOCIPOM3BOJSAIIYI0 BHEUIHUN BUJA, CTPOCHHE WIM JEWCTBUE MOJEIUPYEMOro OOBEKTa
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IOCPEICTBOM  DJIEKTPOMAarHUTHBIX ~ CUTHalOB.  Pa3paboTke  KOMIBIOTEPHOM  MOJENIN
IPEIIECTBYIOT MBICICHHBIE, BepOallbHbIE, CTPYKTYpPHBIE, MAaTEMAaTHUYECKUE U allTOPUTMHUYECKUE
MOJIEIIH.

IIponecc pemieHust 3a1a4 0CyLIECTBJIsIETCH B HECKOJIBKO 3TAIOB:

CopepxarenpHasi IIOCTaHOBKA 3aJayd. BHauane HYXHO OCO3HAaTh 3a7ady, YETKO
chopmynupoBarts ee. [Ipu 3ToM onpenensrores Takke 00bEKThl, KOTOPbIE OTHOCATCS K peliaeMoi
3aJa4e, a TaAK)Ke CUTyallMsi, KOTOPYIO HY>KHO PEaJIn30BaTh B PE3YyJIbTATE €€ PEUICHUs. JTO - 3Tall
coJepKaTeNbHOM MOCTaHOBKM 3anaud. [lig Toro, 4roObl 3ajady MOXXHO OBUIO ONMCaTh
KOJIMYECTBEHHO M HCIIOJIB30BATh IIPH €€ PELICHUH BBIYMCIUTEIBHYI0 TEXHHUKY, HYKHO
IPOM3BECTH KAUECTBEHHBIM M KOJIMYECTBEHHBIN aHAN3 0OBEKTOB M CHUTYallUl, UMEIOIINX K Hel
otHomeHue. [Ipu 3TOM CloKHBIE 00BEKTHI, pa30MBAIOTCS HA YaCTU (JIEMEHTHI), OTPEACISIOTCS
CBSA3M ATHX 3JEMEHTOB, UX CBOMCTBA, KOJIMYECTBEHHbIE M KAaYECTBEHHbIC 3HAUEHUS CBOMCTB,
KOJIMYECTBEHHBIE U JIOTMUECKUE COOTHOILLIEHUS MEXy HUMH, BbIpaKacMble B BUJIE YPAaBHEHUH,
HEpaBEHCTB U T.I. DTO - 3Tall CUCTEMHOrO aHaju3a 3a/adyd, B Pe3yjbTaTe KOTOPOr0 OOBEKT
OKa3bIBAE€TCsI IPEACTABICHHBIM B BUJI€ CUCTEMBI.

Crnenyronym 3Tanom sABJIE€TCS MaTeMaTH4ecKas IOCTaHOBKA 3a/1a4H, B IIPOLiEcCce KOTOPOH
OCYILECTBIISICTCSI TOCTPOCHHUE MaTeMaTHYeCKOM MoJenu OO0bEeKTa U OINpe/elieHue METO/0B
(aropuTMOB) MOJTYYEHUS PEIICHUs 3aJlaud. JTO - 3Tall CUCTEMHOI'O CHHTE3a (MaTeMaTHu4ecKoi
OoCTaHOBKM) 3anaud. Cienyer 3aMeTuTh, YTO HA 3TOM 3Tale MOXKET OKa3aTbCs, UYTO paHee
NPOBEICHHBI CHUCTEMHBIM aHadM3 TMpHBE K TakoMy HaOOpy »JJIEMEHTOB, CBOICTB U
COOTHOILLUEHUH, AJIi KOTOPOTO HET MIPHUEMJIEMOT0 METOJa pEIEHUs 3aJayd, B pe3yJibTare
IIPUXOJUTCS BO3BPALaThCs K dTally CUCTEMHOIO aHanu3a. Kak npaBuiio, peniacMble B IIPAKTHKE
3aJa4d CTaHJApPTU30BaHbl, CUCTEMHBIA AaHAIU3 IPOU3BOAUTCA B pacueTre Ha H3BECTHYIO
MaTeMaTHYECKyl0 MOJEIb M aJIrOpUTM €€ peUleHus, NpolsieMa COCTOMUT JMIIb B BBIOOpE
HNOAXOIAUIETO METOAA. Craenyroomum 3TanoM SBISIETCS pa3paboTKa MPOrpaMMbl PELICHUS
3ajaun Ha OBM. [l ClHOXHBIX OOBEKTOB, COCTOSIIMX M3 OOJBLIOIO 4YHCIa 3JIEMEHTOB,
00J1a7at0UX OOJBIITUM YHCIIOM CBOMCTB, MOKET NOTPEOOBATHCS COCTaBJIEHUE 0a3bl JaHHBIX U
CpEICTB pabOThI C HEN, METOOB U3BJICUEHUS ITaHHBIX, HY)KHBIX JUIsl pacdueToB. [{1s cTaHaapTHRIX
3a/1a4 OCYILECTBISIETCS HE pa3paboTKa, a BBIOOP MOIXOISAIIET0 MaKeTa MPUKIaJAHbIX IPOrPaMM U
CUCTEMBI yIipaBjieHUs 0a3aMy JaHHbBIX.

Ha 3axmounTensHOM JTame NPOM3BOAMTCS O3KCIUIyaTallds MOJAEIU U IOJIyYE€HHE
pe3yibTaroB. Takum 00pa3oM, pelieHue 3a/1aun BKIYAET CISYIOIIUeE ITaIbL:

1. ConepxarenbHas-IOCTAaHOBKA-3a1a4H.

2.CucTeMHbIN-aHAIN3.

3.CucreMHbIiI-cUHTE3(MaTeMaTHUECKasg-I0CTAHOBKA-3a/1a4uH )

4. Pa3paboTka uimu BIOOp IPOrpaMMHOT0 0OecTIeueHusl.

5. Pemrenne 3amaun.

KomnblorepHoe MmoaeiupoBanue

PaccmoTpuM nocnenoBaTeabHOCTh 3TallOB KOMIIBIOTEPHOTO MOJIETIMPOBAHUS Ha IIPUMEpE
BBIUMCJICHMS IIOIAAN TPEYTOJIbHUKA.

IlocraHoBKa 3a1a4u.

BbruucnuTh 1UIomans TpeyroibHMKa S MO 33JaHHBIM cTopoHama, b, c¢. OOBekT
MOJIeJIMPOBaHUSA- TpeyroJbHUK. /[l comepxkarenbHOro onucaHusi o0beKTa HaJl0 OTBETUThH Ha
CJIETyIOIINE BOIPOCHI.

a) Uto moipkHa nenath mporpamMma?

6) Kakue y Hee nucxoHbIe JaHHbIE, U KAKUE Pe3yNIbTaThl?
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Ilo BO3MOXHOCTH HEOOXOAMMO CHOPMYJIHUPOBATH YCIOBHSA, KOTOPBIM JOJKHBI
YIIOBJICTBOPATh HCXOJHBIC JaHHBIE W pe3yabTaTbl pabOThI TporpaMMel. PaspabarbiBaemas
IporpaMMa JI0JKHA BBIUMCIIATH IIOLAAb TPEYTOJIbHUKA IO TPEM cTOpoHaM. VicxoiHbIe JaHHbIE:
nepeMeHHble a, b, C- CTOPOHBI TpPEYrojbHHKA. BBIUHCIsSeMBIH pe3yibTar: S- mIomanb
TpeyroiapHuKa. [1o cmbicity 3amaun a, b, ¢, S TOJTOKHUTENBHBI, IPUYEM HE BCSKas TPOWKA YHCEI
0o0pa3yeT JUIMHBI CTOPOH TPEYTrOJIbHUKA.

YroObl umucia a, b, cMOraM ObITh AJIMHAMU CTOPOH TPEYroJbHUKA, HEOOXOIUMO HU
JIOCTaTO4YHO, 4TOOBI OoJiblliee M3 HUX OBbUIO MEHbBIIE CYMMBlI JBYX JAPYIMX (M3BECTHOE W3
reoMEeTpUH HEPaBEHCTBO TpeyrosibHuka). Ho BOT Bompoc: cieyer Jin c4uTaTh, YTO BBOAUMBIE
3HA4YeHHUA a, b, C yJOBIETBOPSIIOT 3TOMY YCJIOBHIO, WJIM IPOTrpaMMa JO0JDKHA MpPeayCMaTpUBaTh
JIOTIOJTHUTEIIBHYIO MTpoBepKy? OTBevasi Ha HEro, Mbl OOHAPYKHBAEM, YTO MTOCTAHOBKA 33a4YH HE
ABJIIETCS CTOJIb SICHOM, KaKOW OHa MOKa3aiach Ha MEPBBIN B3IIsSIA. A 3HAUUT, B HEE HY)KHO BHECTU
OJTHO W3 JONOJHEHHWH: "a, b, ¢ 3aBeOMO SBISIOTCS CTOpOHaMH TpeyronbHuka" wim "Criemnyer
BBIYUCIIUTH IUIOLIA/b, €CIU a, b, C- CTOPOHBI TPEYTOJIbHUKA, @ B IIPOTUBHOM CJy4ae BbIIaBaTh
cooOuieHue:a, b, cHe SIBIIAIOTCA CTOPOHAMM TpeyroibHUKA". Tenepps OT Hallero BbIOOpa 3aBUCUT
pabora Oyaymeit nporpamMmel.  OOBIYHO HporpamMMa JAOJDKHA MpelycMaTpUBaTh 3aIIUTy OT
HENpaBWIbHBIX JIaHHBIX, pearupys Ha HUX BblJauyell COOTBETCTBYMOILIEro coobuenus. Iloatomy
BbIOMpaeM BTOpoe jaonojiHeHue Buibop mertona mnum mocrpoeHue monenu. IIpoananusupoBas
IIOCTAHOBKY 3a/1a4M, IPOIPaMMUCT BHIOMpPAET METO/ peleHus. B HalieM nprumMepe B CBSA3U C 3TUM
HY’)KHO PAacCMOTPETh JiBa BoIpoca. Bo-mepBbIX, KaKUM CIOCOOOM JIydllle OMNPENENIUTh, YTO
3HAQYeHUs a, b, CMOryT OBITh JWHAaMH CTOpPOH TpeyronbHuKa? [lo ompenenenuto,
HEOoTpULaTeNbHbIE YKcia a, b, CMOT'YT OBITh JUIMHAMH CTOPOH TPEYroJbHHUKA, €CIIH MaKCUMAaIbHOE
U3 HUX MEHBIIE CYMMBI JIBYX APYTHX.

Opranusauus JaHHbeiX. Ilpexne yem mnpuctymate K pa3paboTKe ajlroputma, claeayer
IPOAyMaTh, KaKHe IepEMEHHbIE, MACCUBBI UJIH IPYTHe BU/IbI JAHHBIX B HEM OYAYT UCIIOJIb30BaHBI.
310 BO MHOroM ompezaenser Oyaymmid aiaroput™m. K 3Tomy sTanmy Hepenko HpPUXOAUTCS
oOpaiatecsi U BO BpeMs pa3pabOTKHU ajlrOpUTMa, KOrja MOSBIAETCS HEOOXOAMMOCTh BBECTU
HOBBIE ITEPEMEHHbIE, UCIIOIb3YEMbIE ISl IOTYYEHUSI HEKOTOPBIX MPOMEKYTOUHBIX PE3YyIbTATOB.
Wnu, Hao00poT, HEKOTOphIE NTEPEMEHHbBIE BBEJAECHBI HEONPABAAHHO, U UX HYXHO UCKIIOYUTH. B
XO0/J1€ OPTaHU3AlIMY JAHHBIX HYKHO HE TOJBKO MPUBECTH CIIUCOK MCIIOIb3yEMbIX TEPEMEHHBIX, HO
U ONpENEIUuTb HX CMBICH, TUI M YCIOBUS, KOTOPBIM OHHM JOJDKHBI YIOBJIETBOPATS.
AnropurMmusanms. Ha stanm mocTpoeHus aaropuTtMa HHOTJA CMOTPST KaKk Ha HEKOTOPOE
BCIIOMOTaTEJIbHOE JIEHCTBUE, BBIIIOJIIHAEMOE HETIOCPEACTBEHHO Iepes MporpaMMupoBanueM. Ha
caMoM Jielie yCrelHast pa3paboTKa alropuTMa mo3BosiseT n30ekaTh MHOTUX OLIMOOK, TOCKOJIBKY
MMEHHO Ha 3TOM 3Talle ONpeaeNsieTcs JIoTuka Oyayuieil mporpaMMbl. A, Kak U3BECTHO, TPYyJHEE
BCEro HaXOAUTh U UCHPABIIATH JOTMUECKHUE OIINOKH.
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Tema 3.3. [loHsiTHE AJITOPUTMA U OCHOBHbBIE AJITOPUTMUYECKHE CTPYKTYPBbI
Tema 3.4. AHaIn3 aJIropuTMOB B IPO(PheCCHOHATBLHOM 00J1aCTH
ILnan:
1. OcHoBHBIE BUIBI ATOPUTMOB (UITOPUTMHUECKUX CTPYKTYP):
2. JIMHEWHBIN anropuT™ (eIe Ha3bIBAIOT CJICJOBAHHCE);
3. LIMKIM4ecKuii anropuTM;
4. Pa3BeTBIISIFONTUICS aTOPHUTM;
5. BcnomoraTenbHBIN alTOPUTM.
6. KoHTpoJibHBIE BOIIPOCHI
JInHeHHbIi a1ropuT™M
JIMHENHBIN aNrOpUTM — ONUCAHME JACUCTBUM, KOTOPHIE BBIIOIHIIOTCA OJHOKPAaTHO B 3aJaHHOM
nopsiake. McnoiaHuTens BHITOJIHAET AEUCTBUS ITOCIEA0BATENBHO, OJJHO 33 APYTUM B TOM HOPSAIKE
B KOTOPOM OHH CJIEJYIOT.
e

., \

{ hasano | ' hayano | DJOK-CX€Ma JMHEWHOIO alrOpuTMa:
A

\
" IMKJIMYeCKHH aJIrOPUTM

- -~ -

nocne .:Jﬁl:mbl L qumee KadeCTBa KOMIIBIOTCPOB IIPOABJIAIOTCA HE TOraa,
KomaHga 1 o
way rynAaTe A Korga OHM paCcCUHUTBIBAIOT 3HAUCHUA CIIOKHBIX BBIPAXKCHHUH, a
+ ¥ KOoraa MHOI'OKpaTHO, € HCE3HAYUTCIIBHBIMU HW3MCHCHUAMM,
BOIEPALANCE )

oMol KoMaHaa 2 [IOBTOPSAIOT CPaBHUTEIBHO IIPOCTBIE onepanuu. Jlaxke odeHb

J' ' MPOCTHIC PACUYETHI MOT'YT IIOCTAaBUTH YEJIOBEKA B TYITHK, €CITH UX

Aena yporm komanga 3 HAAO TOBTODHUTH TBICSYM pa3s, a TMOBTOPATH ONCPALHK

"MUJIJIMOHBI Pa3 YCJIOBCK COBCPIICHHO HE CIIOCOOCH.

Y / 4\. C H606XOI[I/IMOCTBI-O IOBTOPAIOIIHUXCA BBIYHCIICHUI

| EoHey | WoHew

! ,
- - -

HAJ0 TOJCYUTATh, CKOJBKO pa3 OykBa "o" BcTpedaeTcsi B TEKCTe HEOOXOAMMO mepedparh Bce
OykBbl. [lpu Bceil mpocToTe 3TON MporpamMmbl UCHOIHUTH €€ YENOBEKY OYeHb TPYIHO, a s

IporpaMMHUCThbl CTAJIKUBAKOTCA ITOCTOAHHO. HaHpHMep, €Clin

.,

KOMITBIOTEPA 3TO 33]1a4a Ha HECKOJIBKO CEKYH]I.
[ukInyecKuit anropuT™M — OMUCAHKUE AEHCTBUI, KOTOPBIE JOJKHBI IOBTOPSITHCA YKa3aHHOE YHCITIO
a3 WK ITOKA HE BBIIIOJIHEHO 33/IaHHOE YCIIOBUE.

IlepedyeHb NOBTOPSAIOIIMXCA ACHCTBUM HA3bIBAIOT TEJIOM LIMKJIA.

Mukanyeckue aJIropuTMbI

[{uknuyeckue anropuT™Mbl ObIBAIOT ABYX THIIOB:

I{UKJIBI CO CYETYMKOM, B KOTOPBIX KaKME-TO JEHCTBUS BBIIOIHAIOTCS ONPEAEICHHOE YUCIIO Pas;
[{ukibl ¢ ycloBHEM, B KOTOPBIX TEJIO IMKJIA BBIIOJHIETCS, B 3aBUCUMOCTH OT KakKoro-ianbo
yCIIOBHS. PaznuyaroT HUKIIBI C IPEyCIOBUEM U ITOCTYCIOBUEM.

[{MKJIBI CO CYETUMKOM MCIIOJIB3YIOT KOT/Ia 3apaHee U3BECTHO KaKOE YMCIIO IOBTOPEHM TeNa UK

HeoOX0IUMO BBIMOJIHUTH. Hampumep, Ha ypoke \ ,
| Havano ) { Hauano )

(GU3KYIBTYPHI BbI TOJKHBI TPOOEKATh HEKOTOPOE
KOJIMYECTBO KPYTOB BOKPYT CTaJHOHA. =
B o0mem cirydae cxema IMUKIMYECKOTO alropuTMa < C?;;:;g: : < CYeTUMK
CO  CYETYMKOM  OyaeT  BBIIVIAAETh  TakK: — — ' :
Y I
Gery kpyr TENO yukna
Y
[ xoHey ) [ koHey
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Hasano | [ wWawano
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A3~ jeHswe —.HeT Ra__~ ~HeT
> ¥ ycnoene >
nonyroun? Yoo :
cuotpro TV Teno ywkna
] ‘ |
r S A
KoHey | [ woHey

Jlyist cyeTynKa OT Hay. 3HAYEHUS [0 KOH. 3HAUYEHUS BBIIOJIHUTH ICHCTBUE.
Yacto ObIBaeT Tak, 4TO HEOOXOIMMO MOBTOPUTH TEJIO IMKJIA, HO 3apaHee HE M3BECTHO, KAKOEe
KOJIMYECTBO Pa3 3TO HAJ0 CleliaTh. B TaKMX ClOydasX KOJHYECTBO IMOBTOPCHUU 3aBHUCHT OT
HEKOTOPOTO yci0Bus. Takue MUKIIbl Ha3bIBAIOTCS IIUKIIBI C yeJIoBHEeM. [{UKIIBI B KOTOPBIX CHaYasa
IPOBEPSETCS YCIOBHE, a 3aTe€M, BO3MOKHO, BBIMOJIHAETCS TEIO IMKJIAa HA3bIBAIOT LUKJIBI C
npeayciaoBueM. Eciu ycroBue mpoBepsieTCst Mocye MEPBOTO BBIMOJIHEHUS TeJla IIUKIIA, TO [IUKIIbI
Ha3bIBAIOTCS IIUKJIBI C TOCTYCIOBUEM.
Hamnpumep, B cy000TY Be4epoM Bbl CMOTPHTE TEJIEBU30p. Bpemsi oT BpeMeHH MOTJIsAbIBacTe HA
Yachl ¥ €CJIM BpPEMSI MEHbIIIE TIOJYHOUYH, TO MPOI0JIKAETE CMOTPETh TEIEBU30P, €CIIU 3TO HE TaK,
TO BBI IIPEKpAIIlaeTe MPOCMOTP TeJIenepeaay.

— ) { e ) B 001mem citydae cxema MUKIHYECKOTO ajlrOpUTMa
' ' -1 C yCJIOBHEM OYJIET BBITIISAICTh TaK:

I AR -
! IIoka YCJI0BHUC NTOBTOPATH ACHUCTBUC.
> cumotplo TV > Tenoywkna

[Ipu cocraBieHHM NHUKINYECKUX aJITOPUTMOB
$ . X BaYKHO yMaTh O TOM, YTOOBI LIUKJI OBLJT KOHEYHBIM.

_ HeT Aa ~.__ HeT o
= yenoswe —— CHUTyanus, NIpH KOTOPOW BBINOJHEHUE LIMKIA

a -
A " MeHblWe
Te_nonyHoum?

HHUKOrJga HE 3aKaH4YMUBacTCA,

Ha3bIBAETCS 3aL[UKIMBAHUEM.
( xowey ) ( wowey Pa3BeTBISIOMINICS aITOPUTM
' Bo MHorux ciyyasx tpedyercs, YTOObI IPU OAHUX

Havano |

'

pa 7 T HeT
C yenosue o

¥oMmanja ‘

=

v

{ komey )
Havano
Y
T HeT
" ycnosue j
xomaHaa 1 ‘ KomaHaa 2
I S
! womey |
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YCII0BHUAX BBITIOJIHATIACh OJIHa IOCJIC10BATCIIbHOCTD

Havano o o
JIEUCTBUU, a IPU APYTUX — APYras.

|

fa "~ HeT Ecnu nomen 10%/1b, TO HaJI0 OTKPBITH 30HT.
——<_ beTpewy? > Ecnu mpo3BeHen OyAnIbHUK, TO HAaJI0 BCTABATh.
c.::w-,- B ' Ecnu Bctpeuy Carry, TO CKaxy emy ...
- Ecnu Bctpeuy Camny, TO CKaxy €My ..., HHa4e 3ally K HEMY
L cam.
. Pa3BerBJsilOIIMiicH AJITOPUTM - aJTOPUTM, B KOTOPOM B
st 3aBHCHUMOCTH OT YCJIOBHS BBINOJIHSETCA JMOO OAHA, JTMOO
{ wavano ) JIpyras NOCJIeI0BaTENbHOCTD ICUCTBUM.
1 OTU TpeIoKeHUST HAYMHAIOTCA C MPOBEPKU KAKOTO-ITHOO
M N YCIOBMS: IIOLIEN JO0X/Ib, HPO3BEHEN OYIMILHHUK, BCTPETHII
v Bapef‘>' : v Camy... [laiee B 3aBUCUMOCTH MBI JIUOO BBUIMHSAEM Kakoe-
°"'af’:'~' — | EMYESM 6o melicTBHE, MO0 HE BBINOJHAEM €ro (WM BBIIOJIHAEM
\ KaKoe-TO Jpyroe JeicTBue).
. KommproTep Toke B 3aBUCHMOCTH OT KaKOTO-THOO YCJIOBUS
vowey | MOJKET BBIMIOJIHATD WM HE BHIMOJIHATH T€ WU UHBIE ACHCTBHUS.

Anroput™M, B KOTOPOM HCIOJIb3YETCSl YCJIOBHE, IOJIYYUII
Ha3BaHME PA3BETBIISIIOIIETOCS, TAK KaK B 3aBUCUMOCTH OT 3HAYEHUSI YCIIOBUS BBIOUPAIOTCS TE MU
VHbIC ICHCTBUA.
B oOmem ciaydae cxemMa pa3BETBISIONICTOCS —alropuTMa OyAeT BBINIAACTh  Tak:
«eCJM ycIIoBHE, TO JeiictBue 1, nnade aeictue 2» (Ecnu Betpeuy Camty, To ckaxy emy ...,
MHaue 3aiiry Kk HeMmy cam.). Tak 3Ke MOXHO MCIOJIBb30BaTh HENOJHYK (opmy:
«eciu ycioBue, To neiicteue» (Ecim Berpeuy Camry, To ckaxy emy ...). B atom ciydae He
npeaycMaTpuBaeTcs AeHCTBUI Ha Cllyyail HEBBIOJIHEHUS YCIOBHSL.
YcnoBue — 3TO BBICKa3bIBAaHHE KOTOPOE MOXKET OBbITh 100 HCTUHHO, TH00 J0XKHO.
Eme pa3 oOparuM BHHMaHuE, YTO CYILECTBYET JBe (OpPMbI BETBIIEHUS — HEMOdHas (Kornaa
IPUCYTCTBYET TOJBKO OJHA BETBb, T.€. B 3aBUCUMOCTH OT HUCTUHHOCTH YCJOBHS JHOO
BBITOJIHSETCSI, MO0 HE BHINIOJIHSAETCS ACUCTBUE) U MOJIHAs (KOTa IPUCYTCTBYIOT JIBE€ BETBH, T.€.
B 3aBUCHMOCTH OT UCTUHHOCTH YCJIOBHUS BBITIOTHSETCS JTMOO OJTHO, JIMOO APYyroe AeHCTBUE).
BcenomorareabHbIH AJITOPUTM
BcrniomoraTenbHbIi aITOPUTM — aIITOPUTM, KOTOPBII MOKHO UCIIOJIb30BAaTh B IPYTUX AJITOPUTMaX,
YKa3aB TOJIBKO €ro UMs.
BceriomoraTtenbHbIi  alrOpuTM, 3alMCaHHBIA Ha S3bIKE IPOIPAaMMHUPOBAHMS, HAa3bIBAETCS
noxnporpamMMoil. [Ipu coznaHum cpenHUX MO pa3Mepy IPOrpaMM HCIONb3YeTCs CTPYKTYpHOE
IPOrpaMMHUPOBAHUE, UJES KOTOPOTO 3aKIIYaeTCs B TOM, YTO CTPYKTypa MpOrpamMmbl JTOJIKHA
OoTpaXkaTb CTPYKTYypy pellaeMoM 3ajaud, 4TOObl aJTOPUTM pEeUIeHHs ObUl SICHO BHJIEH U3
ucxoaHoro tekcra. [Iporpamma pazOuBaercss HA MHOKECTBO MOANPOTPaMM, Kaxk/ias U3 KOTOPBIX
BBITOJIHAET KaKOE-TO JIEUCTBUE, IPEAYCMOTPEHHOE UCXOHBIM 3aJaHUEM.
KomOunupys noamnporpaMmel, yaaercsi copMHpPOBATh UTOTOBBIA aJrOPUTM HCIONB3YS OJIOKU
Ko/1a (TOANPOrpaMMBbl), UMEIOIINX OMPEAETICHHYIO CMBICTIOBYIO Harpy3Ky. OOpamarhscsi K 3TUM
MOANPOrpaMMaM MOXKHO IO MX MMEHU. O4eHb BakKHAs XapaKTEPUCTUKA MOANPOTpamMM - 3TO
BO3MO>XHOCTh UX TOBTOPHOT'O UCIIOJIb30BaHUS.
Paccmorpum mpumep ¢ rpaduueckum ucnonautenem ['PUC. Ilycte tpebyercss cocTaBUTH
ITOPUTM PHUCOBAHMS YEThIPEX3HA4YHOIO yncna 1919.
MOXHO COCTaBUTh OJWH JJMHHBIA aNrOpPUTM, MO KOTOPOMY HCIHOJHUTENb IIar 3a LIarom
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Hapucyet 3ty 1udpel. Ho Benp nudper 1 u 9 moBTopsitorcst mo aBa pa3a. AJITOPUTM MOKHO
COKpaTUTh UCIOJIb3YsI BCIOMOTATEIbHbIN aJITOPUTM.

KouTtpoJibHbIe BOIPOCHI:

1) Kako# anroput™ Ha3bIBaeTCs JINHEHHBIM?

2) Kakoii anroput™ Ha3bIBaeTCs Pa3BETBIISIOIIAMCS?

3) Kakoii anroput™ Ha3bIBACTCS IUKIHYCCKUM?

4) Tlepeuncaute pa3HOBUIHOCTH IUKINICCKUX AJITOPUTMOB
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