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uHpOpMaIH
) Crnioco0sI peobpa3oBaHus VK-1. TIK-1 CamocrosTenbHas
" | uapopmanuu. KBantoBanue ’ pabota
3 [Tepenocunku uHbopMaIuu. VK-1. TIK-1 CamocTrosTenbHas
" | CekTpsl MepeHOCUNKOB ’ pabora
4 Meroas! monysanuu. Koapl, VK-1. TIK-1 CamocrostenbHas
" | obHapyKUBaKOIIKE OUTHOKU ’ pabota
Konpl 1 kogupoBaHHbIE
5. | curHansl. OCHOBHBIE VYK-1, TIK-1 [TpakTuueckas pabora
XapaKTEPUCTUKHI
Pa3BuTne cpencts
UCIIETUYEPCKOr0 U
6. | p VYK-1, TIK-1 [TpakTuueckas pabora
TEXHOJIOTUYECKOTO
yIpaBJiIeHUs
NEPEYEHDb OHEHOYHbBIX CPEJACTB
HaumeHnoBanue IIpeacrasiienue
Ne Kparkas xapakrepucruka
OLICHOYHOI'0 OLICHOYHOIO0 CpeJcTBa
n/n OLICHOYHOI0 CpeaAcTBa
cpeacrBaa B hoHzae
CpencTBo KOHTPOJISI, OpPraHM30BaHHOE KaK
crienuanbHas 6eceia mpenoiaBaTess ¢
H /1 TpEron . Bomnpocsl o Temam /
00y4aromuMcsl Ha TEMBbI, CBSI3aHHBIE C U3y4aeMoi
1 | Cobecedosanue o paznenam
JUCLUIUINHOM, U PACCYMTAHHOE HA BBIICHEHUE
. JUCIUIUIAHBI
o0bemMa 3HaHUH 00y4aroUIerocs Mo ONpeAeIEHHOMY
paszeny, TeMe, mpobyaemMe U T.1I.
CpencTBo NpoBepKU YMEHUN MPUMEHSATh KoMIiekr
Konumponvnas [I0JIy4YEHHBIE 3HaHUS JUI PELIEHUS 3a/1a4
2 KOHTPOJIBHBIX
paboma OTIPEIeNIEHHOr0 TUIIA [0 TEME WIIN 9
. 3a/laHui M0 BapUaHTaM
paszeny y4eOHOM JUCIUIUINHBL
p CpencTBo NpoBepKU YMEHUN IPUMEHSATh Kowmrmnext 3aganmii
3 acuemno- TIOJIYUYCHHBIC 3HAHU 110 3apaHCC OHpCHeHeHHOﬁ JJIS BBITIOJIHEHUS
zpcg;buqecmﬂ METOJIMKE ISl PEIEHHUS 3a]1a4 UK 3aIaHui 110 pacyeTHO-
aboma .
p MOJIYJIIO WJIM TUCLUIIIIMHE B LIETIOM. rpaduuecKoil paGoTEI
YacTU4YHO periiaMeHTHPOBAHHOE 33/1aHUE,
MMEIOLIEE HECTAHAAPTHOE PELLIEHUE U
H s1ap P Templ rpynmoBbIx
MO3BOJISAIOIIEE AUATHOCTUPOBATh YMEHHS,
Teopueckoe . W/
4 MHTETPUPOBATh 3HAHUS PA3IIMUHBIX 00JacTeH,
3a0anue VH/IMBUTyaTbHbIX
apryMEeHTUPOBAaTh COOCTBEHHYIO TOUKY 3PEHHSL. .
TBOPUYECKUX 3aJaHUI
Mo3keT BBIOJIHATHCS B UHAUBUAYAILHOM MOPSIKE
VI Tpynnoi oOydaromuxcs.
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BOITPOCHI JIJI1 COBECEJIOBAHUSA (TEKYIIIAIN KOHTPOJIb)

Pa3nen 3agaum qucnerdyepckoro ynpanJjenusi. Mepnl nadopMannu

1. Ha3sHauenue aBTOMATHU3UPOBAHHOW CHUCTEMBbI jaucrieTdepckoro ympasieHus (ACIHY) B
SHEProcucTeMax

2. Crpykrypa ACI1Y, KOMIUIEKC TEXHUYECKUX CPE/ICTB

Pa3nesa Cnoco6bl npeodpa3osanus nnopmanunu. Kanropanmue

1. ITonsarue nudopmanuu

2. Coop, nepenavya, 0OpabOTKa U OTOOPaKEHHE OINEPATHBHO-IUCIIETUCPCKON HMH(MOpPMAIIUU KaK
OCHOBA aBTOMATH3AIIMH YIIPABJICHHS YHEPTOCHCTEMaMHU

3. KonndecTBeHHBIE MEpbI HHPOPMAITIH

4. Ouenka konwuecTBa WHGOPMAIMM B MHOTO3JIEMEHTHBIX COOOIICHHSIX W B TOKa3aHUAX
WU3MEPUTENbHBIX TPHOOPOB

5. BnusiHre momex Ha KOJUYeCTBO MH(POPMAIIH B COOOIICHHSIX

Pa3zpen Hepenocunky nudopmannu. CieKTpbl NEPeHOCYNKOB

1. Bubl nepeHOCYNKOB HHPOPMALINHU, UX OCHOBHBIC XapaKTEPHCTHKH

2. CurHaibl, OCHOBHBIE HH(POPMAIIMOHHbIE 1 (PU3HUECKHE XapaKTEPHUCTUKN CUTHAIOB
3. Crioco0bl oTyyeHUs IUCKPETHBIX U HEMPEPBIBHBIX CUTHAJTIOB

Pa3zpen Metoanl Moaviassnyu. Koabl, 00HAPYVKMBAIOIINE OIITHOKH

[TonsiTve MOmyNSIIINKU, HETIPEPBIBHAS M UMITYJIbCHAS MOAYJISIMSA, CIOCOOBI pealli3aliiu
Be3n30bITOYHEIN HEMOMEX03aIUIIIEHHbIN TBOMYHBIA KO

Konpl, 00HapyKMBaOIINE ONMTHOKA

Koz ¢ 3amuToii mo yeTHOCTH

Kon ¢ mpocTeiM mOBTOpEHNEM, C IOBTOPEHUEM U UHBEPCUEH

Koppensunonnslii ko

Kox Ha oqHO coueraHue

JIBOMYHBINA CMEHHO-Ka4yeCTBEHHBIN KO ¢ K-KpaTHbIM OBTOPEHHEM CHMBOJIOB

S Ao

Pa3nesn Koabl 1 KoaMpoBaHHbIe CUTHAJIBL. OCHOBHBIE XaPAKTEPUCTHKH
1. KomupoBanue nHpOpMaIfii, OCHOBHBIEC TTOHITHS

2. Bunper xogos

3. OCHOBHBIE XapaKTEPUCTUKU KOJIOB

Pa3nes Pa3Burne cpeicTB ANCIETYEPCKOI0 M TEXHOJIOTHYECKOI0 YIIPABJICHHSA
Buel momex, uX OCHOBHBIE XapaKTEPUCTUKU

CriocoObl MOBBILIEHUS] TOMEX0YCTOMUNBOCTH NepeIadn

JIOCTOBEpHOCTD Mepeiaun ONepaTUBHO-AUCIIETYEPCKON HH(POPMAITIH
CriocoObI MOBBILIEHUS TOCTOBEPHOCTH Mepeaadn HHPOpMauu

Ilepenaua nnpopMalyy ¢ MOBTOPEHUEM

[Tepenaua nadopmaiuu ¢ 0OpaTHOM CBSI3BIO
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| UTOIO | 100 |
Kpurepun onieHKkr 0TBETOB Ha TeOpPeTUYECKUE BONPOCHI (TEKYIIHi KOHTPOJIb):

v\ pe3yibTar, COAEpKANIMN IOMHBIA IPABMILHBIA OTBET, IOJHOCTBIO— COOTBETCTBYIOLMIMA
TpeOOBaHUSAM KPUTEPHSI, — MAKCUMATHHOE KOJIMYECTBO OAJLIOB;

v/ pe3yibTar, CoAepKallMil HENOJHBIA MPaBUIbHBIA OTBET (CTENEHb IMOJHOTHI— OTBETA — 0OJIEe
60%) wnm OTBET, COACpIKAIIUN HE3HAYUTEIbHBIC HETOYHOCTH, T.€. OTBET, HWMCIOIIHNMA
HE3HAYUTENIbHBIE OTCTYIUICHUS OT TpeOOoBaHUI KpuTepus, — 75% 0T MaKCUMaJIbHOTO KOJIWYECTBA
0asIoB;

v/ pe3yibTar, COAEpIKaIlnil HEMOJIHbINA TPAaBUIBHBIA OTBET (CTENEHDb IMOJHOTHI— 0TBETa — OT 30 110
60%) uiu OTBET, COACpIKAITUN 3HAUUTEIbHBIE HETOYHOCTH, T.€. OTBET, UMEIOIIUNA 3HAUUTEIIbHbIC
OTCTYIUICHUS OT TpeboBaHuil kputepus — 40 % OT MaKCUMaJIBLHOTO KOJIMYECTBa OAJIJIOB;

v/ pe3yibTar, COAEpKALIMI HENOJHBIA MPAaBUIBHBIA OTBET (CTEHEHb IOJHOTHI— OTBETA — MEHEE
30%), HenmpaBWIIbHBII OTBET (OTBET HE MO CYIIECTBY 33/JaHUS) HJIM OTCYTCTBUE OTBETa, T.C.
OTBET, HE COOTBETCTBYIOIIUI IMOJHOCTBIO TpeOoBaHMsIM KpuTepusi, — 0 % OT MakCHMaIbHOTO
KOJIMYECTBa 0aJlIOB;

HAMMEHOBAHME IPAKTHYECKHX 3AHATHHI (TEKYIIIA KOHTPO.Ib)

1. HccnemoBaHue MoMeX03alUIIEHHOTO KoaupoBanust. OCHOBHBIC TIOHATHS TOMEX03aIIHIIEHHOTO
KOJMPOBaHUS

2. HUccrnenoBanme  momexo3amumIHHOr0 — KomupoBaHws. OCHOBBI — OOHAPYKUBAIOIIETO U

KOPPEKTUPYIOIIEro MOMEX03aMIIEHHOTO KOJUPOBAHUS

My TbCHBIE TIEPEHOCUMKH HH()OPMAITHH

CnocoObl MOAYISIIIMK CUTHAIOB

[lepenaua TenemMexaHnueckor HHPOPMALIUU

Pa3BuTHe cpencTB AUCIETYEPCKOTO U TEXHOJIOTHUECKOTO ypaBieHus. OCHOBHbIC TEHACHIIUU U

MEPCIICKTUBBI PA3BUTHUS CPEICTB IUCIIETICPCKOTO M TEXHOJIOTHICCKOTO YIIPABICHUS.

kW

IIpakTrnueckas pabora Nel
Ha remy: "UccnenoBanue mnoMexo3amuieHHOro KoaupoBanusi. OCHOBHBIE TOHATHS
MTOMEXO03aUILEHHOT0 KOAUPOBaHUA"

Henb pabotbl: OCBOUTH HEKOTOPHIE Oa30BbIE MOHATHS U3 MPEAMETHBIX 00JacTel "mepenavya u XpaHeHHe
uHpopmanun" U "MOMEXO03alMIIEHHOE KOAMpPOBaHME", HEOOXOIUMBIE M JajbHEHIIero M3ydeHus
MaTepHuasoB IO TEMaTHKE.

1. BseneHue B MOMEXO3aMIMIIEHHOE KOTUPOBAHUE

OObekTOM wWccnefAoBaHUs, OyAeT SBIASAThCS JWHUS CBS3M (JIMHUSA TIepeladyd JIaHHBIX),
0E30THOCUTENFHO K TOMY, KaKie JJaHHbIC TI0 Hell TiepejaroTcs.

EnvHCTBEHHBIM JTOMYIIEHUEM SIBJISIETCA TO, YTO B YKa3aHUSX MpeEAIoiaraeTcss MpeacTaBICHHE
JaHHBIX B JBOMYHOM Kkoxe. JlaHHble xpaHarcs W oOpabateiBatoTcss Ha DOBM B Buae
MOCJIeIOBATEILHOCTH KOJMOBBIX KoMOuHanmii. Kaknas u3 KOAOBBIX KOMOMHAIIMI MIPEACTABISET U3 ceOs
JBOMYHOE YHCIIO, TPECTABIIAIONICEe TO MU MHOE WH(OPMALMOHHOE 3HAYCHHE, KOTOPOE MOXKET OBIThH
KaK YMCJIOBBIM 3HaUYE€HHEM, TaK U —HEUHCJIOBBIM (HAIIPUMED - JBOMYHBIM KOJIOM CHMMBOJIa). B TakoM ke
BUJE JAHHbIC U IEPENAIOTCA MO JIMHUU MEPENAYU JAaHHBIX - B BHJE IOCJIEA0BATEIBHOCTA OTAEIIbHBIX
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KOJIOBBIX KOMOMHAIM. JINHUS epejaur MOXKET ObITh MPECTaBIICHA!



Jlunus nepegaumn

Tlomexo3anuInéHHbIN KO

Hcxonabiii Koa
Wcxonabiit Koa

A 4
Y
Y

WcTouHuK JaHHBIX
Kozep
Hexoonep

[TpUEMHHK TaHHBIX

TTomexa

Crnenyer uMeTh B BHUJY, UYTO MPOILIECCHI 3allUCH W CUYUTHIBAHUS JIAHHBIX Ha YCTPOMCTBax
XpaHEHMs JTAHHBIX, TAKKE MOXHO paccMaTpuUBaTh Kak MPOLeCC Mepeladu JaHHbIX. B nanHOM citydae
YCTPOMCTBO 3alMCHIBAIOIIEEe JaHHbIE Ha HOCUTENb — OyIeT paccMaTpHUBAThCs Kak IMepeaaTyuk
JAHHBIX, YCTPOKWCTBO CUUTHIBAIOIIEE JAHHBIE — KAK TPUEMHUK JAHHBIX, IPOLIECC XPAHEHUS TaHHBIX —
Kak nepejaya JaHHBIX 110 JIMHUIO CBS3H.

Ha nuHuM cBS3M MOTyT UMETh MeCTO moMexH. [loMexu MoryT BeI3BaTh U3MEHEHHEOTAETbHBIX OUT
nepe1aBaeMoro cooOIeHus (UCKa3uTh JaHHbIE, WM JPYTUMHU CIOBaMU

— BHECTH B HUX OIIIUOKH).

OOblyHOE KOJIMpOBaHME (HE MMeEIIee IOMEXO3allMIIEHHBIX CBOMCTB, Kakoe 3a4acTyro
WCIIONB3YIOTCS TIPU XpaHEHUH U 00paboTke naHHbIX Ha DBM) mo3BossieT XpaHUTh JaHHBIE KOMITAKTHO
u oOpabarbiBaTh OBICTPO, HO, YBBI, HE IIO3BOJIAIOT, HU BBIABUTH (PAKT BO3HUKHOBEHHS OIIMOOK
(MckakeHUi) TIpU Tiepenadye JaHHBIX, HU, TeMOoJee, UCIIPABUTh JIaHHBIE MMOJYYCHHbBIE C UCKKEHUSIMU
(ommbkamu mepenayn).

[Tomexo3anuiméHHOe KOJUPOBaHUE MPE/IONIaraeT UCIOJIb30BaHUE NIPU Mepeaade, Ha BpeMsl mepeiayu,
BMECTO OOBIYHBIX — CHEIUAIIbHBIX, TaK Ha3bIBAEMBIX



"MmoMexo3anumEéHHbBIX KOMOB". DTH KOABI HE yA0OHBI IJisi 00paboTKM AaHHBIX (MOTOMY 00paboTKa
naHHbIX "BHyTpu" OBM mnpoBoauMTCs B OOBIYHBIX KOJaX, HE HMEKOIIMX TMOMEXO03alUIIEHHBIX
CBOMCTB), HO 3aTo o00JaJalOT CBOMCTBAMHM OYEHb TMOJE3HBIMH — TMpH I[eperadye JaHHbIX,
YHUKQJIbHBIMU CBOMCTBaMM (C TOYKM I[OHMMAHUS HHBIX JIIOJE€H HE 3HAKOMBIX C TOHKOCTAMU
MaTEMaTHKH, CBOMCTBaMHU Kak Obl HE "BONIICOHBIME'"). A HIMEHHO: TTO3BOJISIFOT MPUEMHUKY (2 TOUHEE
JIEKO/iepy NPUEMHHUKA) 3aMETUTh 4YTO 4YacTh MOJYYEHHBIX JAHHBIX B IIpoliecce Iepenadyu Oblia
WCKa)XKEHA, WM AK€ IO3BOJIAIOT HCIPABIATh OMIMOKH mepeaayd (BOCCTaHABIMBATH HCXOTHYIO
nH(pOpMaILIHIO, Ty, YTO U3HAYATILHO MOCHLIANACH HA JTMHUIO CBSA3H UCTOYHUKOM JTAaHHBIX, 4TO ObLIa 710
HCKKEHU).

[Tomexo3anuIIEHHOE KOJAUPOBAHHUE MPU3BAHO MOBLICUTH HAAEKHOCTh Nepefiaun cOOOLIeHHH,
3alUTUTh ToJy4yaTess HMHPOpPMAIMK OT TMONY4YeHHs] MCKaXEHHBIX JaHHBIX (emé TOoBOPAT
"opranu3oBaTh KOHTPOJb HaHHBIX mpu nepenade"). C UMX HCHOJIb30BAHUEM, IMPOIECC IMepeaadu
JAHHBIX BBIVIAIUT CIAEAYIOUM 00pa3oM:

1) Tlepen mawanoM Tnepenaud JaHHBIX 110 JIMHUM  CBS3W, HE  HMEIOIIHE
[IOMEXO03aIUILEHHBIX CBOWCTB OOBIUHBIE KObI (IIPUHATO HA3bIBaTh "MCXOAHBIMU'") —3aMEHSIOTCS Ha
KoAbpl ToMexo3amuiéHHble. Kaxnaplii W3  KOJOB, COCTaBISIONIUX HCXOJHYIO  HCXOJHOU
[IOCJICZIOBATEIBHOCTY  JTAaHHBIX, HWHAUBUAYAJIbHO 3aMEHSETCS Ha COOTBETCTBYIOIIMH €My
CIIeIMAJIbHBIN "TToMeX03alTnIIEHHBINA KOa'";

2)  JlaHHbIE IO JIMHUM CBSI3H NIEPENAIOTCS YKE B IOMEXO3AIIUIIEHHBIX KOIAX;

3) A nanee, eciu NpM Nepenavye NPOU3OMAET MCKAKEHHE JAHHBIX, B HMCKOKEHHBIX
JAHHBIX TPUHATHIX MPUEMHUKOM, IEKOAEPOM MOMEXO03aIIHUIIEHHOTO KOJIUPOBAHUS OyIyT BBISBIICHBI,
a BO3MOXXHO JIa)Ke€ U UCIIPaBJIEHbI OIIMOKYU nepenayn. B 3akimoueHunenekogepom OyaeT mpousBeieHa
oOpaTHasl 3aM€Ha, T.€. BPEMEHHO MCIIOJIb30BaBIIMECS JJIS MepeAayd MOoMeXO03allUIIEHHbBIe KOOB,
OyayT 3aMeHEeHbl Ha OObIUHBIE (MCXOHBIC)KO/IBI.

M3BecTHO MHOXKECTBO alNrOPUTMOB (MM ToBOPAT "KOAOB") TMOMEXO3aIIUIIEHHOTO
KoAMpoBaHus. B 3aBHUcHMOCTH OT peraeMoii KoJIMpoBaHUEM 3a7auil, KOAbI KIACCU(PHUIUPYIOTCS:

1. Oénapyscugaroujue — VX IpUMEHEHHE MO3BOJISIET NPUEMHUKY 3aUKCUPOBaTh (PAKT HATUUUA
OLIMOOK B COOOIIEHUH, HO HE ONpPEAEIUTh HOMEpa OLIMOOYHBIX pa3psAoB, a 3HAYUT, TAKHE KOJBI -
HECrocoOHbI NCPaBUTHOIIMOKY. (I10€3HOCTh TAKMX KOJIOB COCTOUT B TOM, YTO B Cllydae €ciu (akT
HaJINYMSL OIIMOKH YCTAHOBJIEH - IPUEMHHMK MOXKET 3aIPOCUThH ITOBTOPHYIO NIepeiayy JaHHBIX.)

2. Koppexmupywuwue — CIOCOOHBI OINpPENENIUTh HOMEpa OIIMOOYHBIX pPa3psAIOB M 3HAUUT,
CIOCOOHBI UCTIPABUThH OLTHOKY.

3. Oénuapyscusaroue-koppeKmupyrowjue — B 3aBUCUMOCTH OT YHCIa OMHMOOK B COOOIICHUU
MPUEMHHK MOKET HCTIPAaBUTh OMIMOKY (IIPU MaJIOM YHUCIIE OINOOK ), N TOIbKO 3aUKCUPOBATH (PAKT
BO3HHUKHOBEHHUS OMMOKH (TIpU OOJIBIIOM YUCIIE OIIHUOOK).

YTOUHUM  HCIOJIB3yEMYI0  IpPU  ONWCAHUU  MOMEXO3AIMIIEHHOTO  KOJAWPOBAHUS
TEPMHUHOJIOTHIO, a TakXe OTMETUM  HEKOTOpble  paHee  OIyIlIEeHHble  MOJPOOHOCTH.
[Tomexo3anuieHHoe KOJUPOBaHUE TIPEAIIOATraeT:

1. Hammune ma cropoHe mpuéMHmka "koodepa'. Komep — ycTpoicTBa WM IIpOrpaMma,
3aMeHstomas (B COOTBETCTBHM C  HWCIOJIB30BAaHHBIM  "'ancopummom  kooupoeanusn')
CTaHJApPTHBIE, WM TaK Ha3bIBaeMble ''ucX0O0Hble K0O08ble KomoOunayuu'' (He TO3BOISIONINE
oOHapyXHBaThb B HHMX OINMOKM TMepefauu), Ha TaK Ha3bIBacMble '3auyuuiéHHble K0O0O0Gble
Komounayuu'', obnagaroniyie Tak HA3BIBAEMBIMH ''momexo3aujumiéHHbimu ceoiicmeamu’’ (To
€CTb, MO3BOJIAIOIINE OOHAPYKUBATh WIIM JIaXKe MCIPABIATH MOSBUBIIKMECS B IpoIlecce Mepeadn
OIIINOKN).

2. Hannuwe Ha cropoHe npuéMHUKa "dexodepa’. Jlexonep — yCTpOMCTBO MIIM IPOrpamMmma, B

9



COOTBETCTBUU C "anzopummom oOekoouposanusa' - aHanvu3upyonias NPUHATHIC 3AIIUIICHHBIE
KOJIOBble KOMOMHALIMK, OOHAPYKUBAIOIIAs UM HCIPABIISAIONIas OUIMOOUYHbBIE pa3ps/ibl, €CIU OHU
UMEIOT MecTO OBbITh B MPUHATOW C JMHUM Mepefadyd JaHHBIX 3allUIIEHHBIX KOJOBBIX
KOMOMHAIMIX, ¥ 3aTeM, B 3aBEpPIICHHH PaOOTHI, BHOBH 3aMEHSIONIAs 3aIIUIIEHHBIC KOJOBBIC
KOMOMHAIIMH Ha COOTBETCTBYIOIIME UM HCXOIHBIE KOJJOBBIC KOMOMHAIIHY.

2. IloMexo3amuIneHHble CBOMCTBA KOAa
Bo3MoXHOCTH MOMEXO03aluIIEHHBIX KOJOB He OecmpenenbHbl. [IpU MCKaXEHWU CIUIIKOM

0oipmIOro  yMcina  OUT  KOMOBOM ~ KOMOMHAIMM  (MPEBBIIAIONIEM  TaKk  Ha3bIBacMble
"nomexozaumuuiénnsle ceolicmea’ TOMEXO03aUUMIIEHHOTO KOJa), JEKOAEp HE cpadaThiBaeT
JOJDKHBIM 00pa3oM, OKa3bIBAETCSl HE B COCTOSTHUM KOPPEKTHOOOHAPYXHUTh M MCIPABUTh BO3HUKIIHE
[pU Tiepeaaye OmuOKy.

CrerneHb UCKa)XEHUS JAHHBIX MIPH Mepeladye XapaKTepu3yeTcs YHCIOBBIMIIAPAMETPOM:

Kpamnocmsy owuoku (K) - 4ucio paspsaoB KOJOBOM KOMOMHAIIMM, MCKA3HUBIIUXCS B
MpoIiiecce nepeaave TaHHON KOJOBOM KOMOMHAITIH.

[Tomexo3amuIEHHbIE CBOWCTBA, JTF000TO U3 aIrOPUTMOB IIOMEXA3aIHIIICHHOT OKOTUPOBAHHUS,
XapaKTepU3YIOTCS ABYMS YHCIOBBIMU TapaMETPaMH:

Makcumanwvhoii Kpamuocmoto oonapyyrcusaemon owuoku (Ko) — TO MakcHUMambHOE
3HaYeHUE KpaTHOCTU OmHOKM K mpu KOTOpOH MaHHBIA alropuTM emié CrnocoOeH TrapaHTUpPOBATh
oOHapyxeHHe (akTa HATUYKUS OMMUOKH HE3aBUCUMO OT TOT'0,KaKUE UMEHHO Pa3psiibl B KOMOMHALIUN
WCKaKEHBI.

Takum o0pa3oMm: HpHU BO3HMKHOBEHMM OIIMOKKM KpaTHOCThI0 Kk < Ko - ommbka Oyner
rapaHTupoBaHo oOHapyxkeHa, npu Kk > Ko - JaHHBIM airopuTMOM OOHApYKEHHE OIIMOKK HE
rapaHTHPOBAHO.

Maxcumanwvhoit Kpammnocmoio Koppekmupyemoun owudoku (Kg) — TO MakcHMaJbHOE
3Ha4eHHEe KPAaTHOCTH omMOKKM K mpu KOTOpOH JaHHBIM anroputMm emeé crocoOeH rapaHTHpOBaTh
ucrpaBieHue (KOPPEeKIHI0) OMMOKM HE3aBUCHUMO OT TOrO, KaKue MMEHHO pa3pssl B KOMOMHAIMU
MCKa)KEHBI.

[Tpu Bo3HMKHOBEHUM OMIMOKU KpaTHOCThIO k<K« - omubka Oyner oTkoppekTupoBaHa, npu k >
K - KOppEeKIHs OMMHOKA HEe TapaHTUPOBAHA, B 3aBUCUMOCTH OT TOTO B KaKMX MMEHHO pa3psaax
MPOU30IUIA OIMMOKA, pe3yabTaT pabOTHl AITOPHTMAa JCKOJUPOBAHUS MOXKET OBITh pPa3HBIM, WU
HempeackazyeM. A UMEHHO: JIeKOJIep, BO3MOYKHO — HE 3aMETUT (haKT HAINYHS OMIMOOK, BO3MOXKHO —
3aMETHT, HO IBITAsCh OTKOPPEKTHPOBATH OIMIMOKY HETPABHIIBHO ONPEICITUT KAaKUEHMEHHO Pa3psiIbl
VCKQ)KCHBI.

Taxum o6pazom, uMeeMm:

1) 151 KOJTIOB HE MMEIOIIMX TOMEX03AIUIIEHHBIX CBOMCTB, cripaBedsiuBO: Ko= 0, kx =0
2) st 00HApYKUBAKOIIMX TOMEXO3ANTUIIEHHBIX KOJOB CIipaBeiiuBo: Ko > 0, k=0

3) Jlns KOPPEKTHPYIOIMX [IOMEXO3ANIUIIEHHBIX KOJIOB CIIPaBeIuBO: : Ko > 0, ki > 0,ko = K«
(npu kpatHocTH ommOKu K < Kk ommOka ucnpapisieTcsi KOPPEKTHO, MPH OOJIbIIeH KPaTHOCTH
OLMOKH pe3ynbTaT paboThl 1eKoiepa HenpeacKa3syem)

4) [lns o0HapyKUBaKOLIee-KOPPEKTHPYIOIIMX TTOMEXO3AIINIIEHHBIX KOJIOB CIPABEIHBO: Ko
>0, ke > 0, ko > ke (npu kxpatHOcTH ommOku K < Kk ommbKka KOppeKTHpYyeTcsi, IpU KPaTHOCTH
ommOku Oonbiield Kk HO emé He mpeBblmaronieii ko ommbOka - Oyaer oOHapykeHa, HO JEKOIep
"3aMeTUT" YTO KPaTHOCTh OIIMOKH CIUIIIKOM BBICOKA JJISI KOPPEKIMH M OTKAXETCS OT TOIBITKU
KOppeKIMH (BMECTO 3TOro mepelaTdyuky OyneT mepenaH ''3ampoc Ha NOBTOPHYIO INepeaavyy
AaHHBIX", T. €. Mpock0a MOBTOPUTH TMepeaady UCKaKEHHBIE TaHHBIC 3aHOBO), U TOJbKO eciu K > Ko -
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pe3yabTaT paboTHI IEKOIepa OKaXKETCS HelpeacKa3yeMbIM (CM. BBIIIIE).

Munumanvnoe ko0osoe paccmoanue (dmin) — BBIYUCISETCS B IPYIINE U3 MHOXKECTBA KOJOB
OJIMHAKOBOH [UIMHHBI, U PAaBHO MHUHUMAJIbHOMY U3 KOJOBBIX PACCTOSHUN B3STHIX MEXKAY BYMS
MIPOU3BOJIBHBIMH KOJOBBIMU KOMOWHAIIMSMU U3TPYIIITHL.

Ilpumep:

ITycts komoBeie kombunarmu K(1) = 0000, K(2) = 1111, K(3) = 0001 Torna:

Konoseie paccrosinus: di2 =4, di3 = 1, d23 = 3MuHHManbsHOE KOAOBOE PaCCTOSHHUE: dmin = 1
OO6paTum BHUMaHKE: YTOOBI TPH UCKAKEHUU JIF0OOT0 KOJ1a U3 TPYIIILI OH MPEBPATUIICS B IPYTOM KOJ
W3 TPYIIIBI, HE0OOXOMMO YTOOBI OBLTM UCKAXXEHBI HE MEHEE dmin Pa3psAI0B.

B JIBOMYHBIE KOABI TEKCT ¢ aidaBUTOM HCTOYHUKA coolOmeHuss M=32. B stom ciyuae,
JIBOMYHBIE KOJAbI KaKOW UIMHHBI MBI MOXXEM HCIOJb30BaTh MpH KoaupoBaHuu? OTBET — KOJMbI
JUITMHHOH He MeHee 5 6ut (2° = 32). MeHblero yncna GUTIPOCTO HET

3ananus
1) Ilycts ucmons3yercst MOMEXO3AIMMINEHHBIH KO ¢ XapakTepucTukamu Ko = 3.ke = 2. Ilpu
nepenade wHGOpMAIMKM MPOMCXOAUT omuoOka KparHocThio a)k=1;0)k=3;B)k=8;r) k=
4; m) k = 2. OnpenenuTs pe3yabTaT IPUMEHEHHS JAHHOTO KOAUPOBAHUS B KAKIOM M3 CIIy4aeB.
2) [Tycth KOOBBIE KOMOMHAIIMY 00Pa3yIoT Ipynmy u3 cienywmuxkomounanuit: K(1)=00001111,
K(2)=11110000, K(3)=11111111, K(4) =00000011.
OnpenenuTh MUHIMAIIBHOE KOJJOBOE PACCTOSTHUE MKy KOJaMHU TPYIIIIBL.
3) IlycTh MUHMMAIBHOE KOJIOBOE PACCTOSHHUE B IPYIIIE KOAOB PABHO dmin = 8. CKOIBKO OIIMOOK
MO>KHO BHECTH B JIFOOYIO U3 KOJOBBIX KOMOWHAIUN W3 ATOU IPYMIbI, YTOOB MOXKHO OBLIO
rapaHTUPOBaTh, YTO OHA HE MPEBPATUTCS B KAKYIO JHOO
IPYTyI0 KOMOMHALIMIO U3 ATOM )K€ TPYIIbI?

4) [TomobpateTpu KOJIOBEIE KOMOWHAIIMK, MUHUMAJIbHOE KOJOBOEPACCTOSTHUE MEXKTY

KOTOPBIMH, ObLTO OBl : a) dvun =2, 0) dvun =3, B) dwun =4, T) o

[TpakTuueckas padbota 2

Ha temy: «MccnenoBanue momMexo3amuiméHHOro koaupoBanus. OCHOBBI 00HAPYKUBAIOIIETO U
KOPPEKTUPYIOIIEr0 MOMEXO03aUIIEHHOTO KOTUPOBAHUS»

Hens paboTer: M3yunTh NpUHIHUIBI paOOTHI MTOMEXO3AIMMINEHHBIX KOJOB, U YSICHUTh B3aUMOCBSI3b

MCKAY KOPPCKTUPYIOIUMHU CIIOCOOHOCTSAMHM KOoaa, U MUHUMAJIbHBIM KOJOBLIM PAaCCTOAHUCM KOJaA.

1. TMpunuun paGoTel 0GHAPYKMBAIOIIETO KOAMPOBAHUS
OOHnapykuBarolliee  KOJUPOBaHHE  OCHOBAaHO Ha  HCIOJB30BAHUM  IpU  Iepejaue

"u3661mouHbIX UHOpMayUuU K0008'" , TPUIEM He TIOOBIX, a CIIEIHAIBLHO (TPaMOTHO) MOA00PaHHBIX.
Konep, mis mepenaun cumBOJIOB ajidaBuTa, OyIET HMCIOJIb30BaTh HE BCE BO3MOJKHBIE
COCTOSIHUSI IBOMYHBIX KOJIOB, a TOJIBKO M n3 N BO3MOXHBIX cocTosHMi. K mpumepy, KoaoBas
TabnuIa MOXeT OBITh TakoBa, 4YTO JBOWMYHBIE yucia 1, 3, 5, 7 OyAyT HCIONB30BaHBI ISt
KOJMPOBAHUS TeX WM MHBIX CUMBOJIOB anaBura, a yucia 2, 4, 6, 8

- HCT. KOMGI/IHaI_[I/II/I qTo 0T06paHHbI AJI1 UCIIOJIB30BaHU B KAQYCCTBC KOJOB CMMBOJIOB, IIPUHATO
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Ha3wBaTh "pazpewennvimu’’. Octanpabie N — M koMOMHAIMN, HUKOT/Ia OYIyT HE MCIOJb30BATHCS
KOJZIEpOM, OHHM HE COMOCTaBJICHHBIX HUKAKHUM U3 CHMBOJIOB, TaKHME€ JIBOMYHbIC KOMOMHAIMK (KOJBI)
Ha3bIBAIOT "3anpewiennvimu’’.

1) KonoByro KOMOMHALMIO M3 YKCIIA 3ANPENIEHHBIX;

2) KomoBylo KOMOMHALIMIO W3 YHCNIA PA3PELIEHHBIX, MCTOIB3YEMBIX JUIS KOJMPOBAHHUS

JIPYTUX CUMBOJIOB.

B mnepBoMm cnyyae, moinyyuB 3ampeuIéHHYI0O KOMOMHALMIO NPUEMHUK (IeKoAep NPUEMHHKA),
OTpeeNIUB YTO MOJy4YeHHass KOMOMHAIMS M3 4ucia "3anpeniéHHbIX", JIOTUYHO W €CTECTBEHHO -
3adukcupyeT (akT HaTU4Ms OMIMOKU (TaKyr0 KOMOMHAIIMIO KOJEp BBICTABUTH HA JIMHUIO CBSI3U HE
Mmor!).

Bo BTOpOoM ciydae ommOKa, yBBI, OKaXETCS He3aMeYeHHOW. TyT MOXKET MOKa3aThCs, YTO
KOJIbI — TIOYTH OECIoJIe3Hbl, YTO OyAeT U (WM HET) OIIMOKa 3aMeveHa
—  4YHcTasg CIy4aiHOCTh, "Kak moBe3ér". Ha camom nene He coBceM Tak. J[eno B TOM, 4TO MpH
IrPaMOTHOM OTOOpe KOMOMHALMW JUIsl MCIIONb30BaHMS NpPU IEepefjaue B KauecTBE pPa3peLIEHHBIX,
MOXKHO NTOOUTHCA YTO HU OJHA pa3peliéHHas KOMOWHAIMsS HE CMOXET MPEBPaTUTHCS B APYTYIO
pas3pelleHHy0, €clid TOJIbKO KOTa KPAaTHOCTh OIIUOKHU HE MPEB30HAET HEKOTOPYIO Benuuuny ko. [l
OIMOOK K€ MEHBIIICH KPAaTHOCTH, OIIHOKa OyeT oOHapyKeHa — rapaHTHPOBAHO.

2. B3auMOCBS3b MUHMMAJIFHOTO KOJOBOIO PACCTOSHHUS M KPATHOCTH OOHApPYKUBAEMON
OLINOKU

CymectByeT mpsMasi CBsi3b MEXIy ko (MakCHMaabHOH KpPAaTHOCTBIO KOPPEKTHPYEMOMH
OLIMOKN) U MUHUMAJIbHBIM KOJOBBIM PAaCCTOSHUEM dmin, B TPYIIE KOMOMHALMM, UCHOIb3YEMBIX B
3TOM KO/JI€ B KQUECTBE PA3pPEIICHHBIX.

JIro6ast 13 KOAOBBIX KOMOMHAIIMS MOXET MPEBPATUTHCS B IPYryl0 KOMOWHAIIMIO U3 IPYMIIHI,
TOJIBKO €ClIi B Hel OyzieT u3MeHeHO He MeHee dmin pa3paaoB. CieaoBaTenbHO,IPU UCKAKEHUH XOTS
OBl Ha ONMH Pa3psia MEHbIIE YeM dmin Pa3psioB OIMMOKA OYyIET rapaHTUPOBAHHO OOHapyxeHa. U3
4ero cienyer — KpaTHOCTb OOHapyXKMBaeMoil OIIMOKM JJs KOJa C MUHUMAJIbHBIM KOJOBBIM
paccTrostHUEM dmin paBHA:

Ko = dmin — 1

W3 3TOro COOTHOIIEHUS, Janee MOKHO IMOJYYHUTb: JUISl MOJIyYE€HHUSI NOMEXO03aIIUIIEHHOTO
KO/Ia C KpaTHOCThIO OOHapy ) HuBaeMoi omuoku ko, He06X0auMO
UCIOJIb30BaTh pa3pelieHHble KOMOMHAIINY, UMEIOIMe MUHUMAaJIbHO KOJOBOE PACCTOSHUE, HE MEHE
yeM:

dmin=ko +1

Teneps cTano BO3MOXXHBIM YTOUHHTH (DYHKIIHIO, BBITIOJHIEMYIO KOJEPOM: €CIIH COOOIICHHE
y)Xe OBUTO 3aKOAMPOBAHO HEKUM KOJOM emié 10 Tepenayd (a Tak, Kak MpaBWiIo, W OBIBAeT), HO
WCIIOIB30BaHHBIE B TOM KOJIe¢ KOMOMHAIIMK HE 00J1a/1at0T TpeOyeMbIM KOJIOBBIM PACCTOSITHUEM, KOJIEP
3aMEHsIET TIepea Tepefavye KOoJOBble KOMOWHAIMA HWCXOJHOTO KojJa (MCXOIHBIE KOJIOBBHIE
KOMOMHAIMKM) Ha JApYyrue, HMewInue TpeOyemMoe KOJOBOE pacCTOsSHHE (3alIUIIEHHBIE KOJOBBIC
KOMOHWHAITUH ).

3. B3auMOCBS3b MHHUMAJIBHOTO KOJOBOIO PACCTOSHHA W KPaTHOCTH KOPPEKTUPYEMOM
OIINOKY

Ecnu HEoOX0MM KO ¢ KPaTHOCTBIO KOPPEKTUPYEMOI OIMOKH Ky, HEOOXOAMMO 00ECTICUnTh,
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9TOObI JII0OBIE pa3pelIéHHble KOMOMHAIMKM KOJa OTJIMYalUCh He MeHee ueM Ha 2kx + 1 paspsan.
Tonpko B 3TOM ciyyae, MPU UCKAKEHUU Ky pa3psiioB MCKaXEHHAST KOMOMHAIIMS OKa)KeTCsl OJuxKe K
NEePBOHAYAILHOM, 4YeM Jo0ast Jpyras W3 pa3pelieHHbIX KoMOuHaumii. CremoBaTenbHO, IS
MOJIYy4EHHUsI TTOMEXO03AIUIIEHHOTO KOJa ¢ KPAaTHOCThIO KOPPEKTHpyeMoil ommoku ki, HE0OX0IUMO
HCIOJIb30BaTh pa3pelleHHble KOMOMHAIIMH, UMEIOIIEe MUHUMAIbHOE KOJJOBOE PACCTOSTHUE, HE MEHEE
yeM:
dmin = 2kk + 1

13 3TOT0 COOTHOLICHHUSI, MOKHO JIaJIee TMOIYYUTh: KPATHOCTh KOPPEKTUPYEMOH OMIMOKUKO/1a
C MUHUMAaJIbHBIM KOJIOBBIM PAacCTOSIHHUEM dmin paBHA:
i _ | dmin 11
! NER

3amanus

1) Onpenennts KOppeKTHpYIOIIHE CIOCOOHOCTH KOAA C MHHHMAIBHBIM — KOJOBBIM
paccrostHreM a) dmin = 3; 0) dmin = 8: B) dmin = 11: T) dmin = 2; 11) dmin = 1.

2) OnpenenuTs KOPPEKTUPYIOLIUE CIIOCOOHOCTH KOJIa TIOCTPOEHHOro HakoMOuHarmsx: K(1)
=000111 , K(2)=000000, K3)= 111111, K4)=001111

3) Tloka3arh Kak yBeIMYEHHEM Pa3PSAIHOCTH N KOJA, MyTEM J06ABIEHHS TOMOJHUTEIBHBIX
paspsiios k komGumammsv: K(1) = 000111 , K(2) = 000000 , K(3) = 111111 , K(4) = 001111
KOPPEKTUPYIOIIUE CIOCOOHOCTH KO/1a MOTYT OBbITh YIIyUIIEHBIL.

4) PaccumnTath HEOOXOAMMOE MHHUMAILHOE KOJOBOE PACCTOSHHE KO/A, 00€CTIeUrBAIOIIEr0
MTOMEX 03alIUINEHHBIC CBOMCTBA HE XyXke: a) ko = 6, ke = 4;
0)ko=2,ke=2;B)ko=15ke=1; 1) ko =5,ke=2; 1) ko =6, ke = 8.
[TogoGpaTh MO TpU KOMOMHAIIUH IS KQXKIOTO U3 KOJIOB, KOTOPHIE MOTJIN OBIUCIIONB30BATHCS
B KOJIaX B KaU€CTBE pa3peIICHHBIX.

[TpakTryeckas padora 3

Ha TEMY: «ccaenoBanue MOMEX03alIUIIEHHOTO KOOAUPOBAHUA. Pazgenénueie u HEPa3ACIICHHBIC
MNOMECXO03aIINIIICHHBIC KO

Llene pabGoTbl: VYSCHUTH pasiauyhe MeXAY JBYyMsS Ppa3HOBHIHOCTSAMH aJTOPUTMOB
[IOMEXO03alIUIIEHHOI0 KOJIMPOBAHUA, a MUMEHHO "pa3iel€HHbIMU Kogamu' U "Hepas[aenEHHBIMHU
KojaMu'", U U3y4UTh MPOCTEHIINNA aNrOpUTM OOHAPYKUBAIOLIETO HEepa3AeNEéHHOIO KOIUPOBAHUS —
AIrOPUTM "KOHTPOJI YETHOCTH .

[To crocoOy, KOTOPBIM KOJep 3aMEHSIET MCXOJAHBIE KOJOBbIE KOMOMHAIMM Ha 3alMIIEHHbIE
KO/IOBbIe KOMOMHAIINH, aJITOPUTMBI TIOMEXO03AIIUIIIEHHOTO KOAUPOBAHUSMOXKHO TAKKE:

1. Pa3zoenennvie K0oObl - KOACP BBIUUCISET IO AITOPUTMY KOAMPOBAHMS TaK Ha3bIBa€MbIE
"Konmponwvnsvle pa3padet”, U [100aBisASd  BBIYMCIEHHBIE KOHTPOJbHBIE  paspsiabl K
"ungpopmayuonnvim pazpsoam'’’, B3TeiM 0€3 U3MEHEHUN U3 UCXOTHOMKOMOWHAITHH.
2. Hepa3zoenennsle K0Obl — KOJEp TOJydaeT 3AMIMIIEHHYIO KOJOBYIO KOMOWHAIUIO, TTOJTHOCTHIO
3aMeHss UCXOJHYI0 KOMOWHAIMIO, Ha OJHY W3 3apaHee OTOOpPAHHBIX M3 YMCIA 3AIUIIEHHBIX
KOMOWHAITHIA.
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[TycTh mMenacy HCXOHAsE KOMOWHAIUS Pa3psTHOCTHIO 1.

PazneneHHbIit KOJ| TOTOIHUT UCXOJHYI0 KOMOMHAIINIO

| P KOHTPOJIbHBIMU pa3psiiaMy, He U3MEHUB HHPOPMAIIMOHHYIOYACTb.

HepasneneHHblil KOl TOTHOCTHIO 3aMEHUT UCXOJHYIO
KOMOWHAIIO, Ha O/IHY U3 3apaHee 0TOOpaHHBIX

pa3penieHHbIX KOJOBBIX KOMOWHAIIUM.

Jlist pa3ieI€HHOTO Ko/, CIPaBEIIMBO:

n=i+p
['me: i — mMHHA UCXOHON KOJOBOM KOMOMHAIIMH, WU YUCIIO UH(POPMAIIMOHHBIXPA3PsIIOB;
P — YHCII0 KOHTPOJIBHBIX Pa3psaoB (3aBHCHUT OT 1, © OT HCIIOJIb30BAHHOTOAITOPUTMA Pa3ICIEHHOTO
KOJTUPOBaHUSI.
n — JJIWHHA  3alIUIIEHHON KOJOBOM KOMOMHAIIHH, WA YHCIO paspsiioB
3aIUIIEHHON KOJOBOM KOMOUHAIIUY.

[Ipu KOIMpPOBAaHUU C UCHOJIB30BAHUEM pa3/IeNIEHHBIX KOJOB, BCErAa MPOUCXOAUT YBEIUUECHUE
JUTMHBI KOJIOBOM KOMOWHAIIUM, MPUYEM TeM OoJiblliee, YeM BhIIIEC 1, 4yeM Oosee BbICOkue ko U Ky
oOecreunBaeT KO, 1 COOTBETCTBEHHO, YeM OobIIe dmin KOA.
Hanpumep, ans koaoB ¢ dmin = 3 cHpaBeyIMBO, MUHHMAJIbHO BO3MOXHOE YHCIIO
KOHTPOJIBHBIX Pa3psiIOB KOJIA Pmin PABHO:

Pmin=[log2 (i +1)+logp (i+1))]
T7Ie: 1 - KOJIMYECTBO Pa3psiIOB B UCXOTHON KOMOHMHAIINY.

JlanHoe umncno, cieAyer CYMTaTh MMEHHO MHHUMAaJIbHO BO3MOKHBIM YHCIIOM pa3psijoB,
MOCKOJIBKY JIJIi HEKOTOPBIX BUIOB pa3/EIEHHOTO KOJAMPOBAHHUS, YMCIO KOHTPOJIBHBIX pa3psioB
MOJKET 0Ka3aThCs BEIIIE 3TOI0 MUHUMAJIBLHOTO 3HAYCHMS.
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B oriauume oT pa3nenéHHBIX KOAOB, NMPU KOJUPOBAHWU C HCIOJIH30BAHUEM pPa3ielIEHHBIX
MTOMEXO03alIUIIEHHBIX KOJOB, HE BCETJa MPOUCXOIUT YBEIUYCHHUE IMHBIKOJIOBON KOMOWHAINH, U HE
TaK IMPOCTO YCTAHOBUTHh B3aUMOCBSI3b JUIMHHBI MCXOJHOH M 3aIMIIEHHOW KOJOBOW KOMOWHAIIWH.
OpHako TPaBHIIO, COIJIACHO KOTOPOMY JUIMHHA 3aIMIIEHHONW KOJOBOM KOMOWHAIIMH, TPU MPOYUX
paBHBIX, TeM Ooubliee, yeM Oonee BbicOKHE Kk, M ki oOecreumBaeT KO, U COOTBETCTBEHHO, YeM
001b111e dmin KOJIa COXPaHSIETCS.

[IpeumyiecTBa Hepa3AeIEHHBIX KOJOB:
1. JoctuxumMpl 3HaYMTENBEHO GOJiee BHICOKHME KOPPEKTHUPYIOLIME CIHOCOOHOCTH, YeM ISt
HepasJeIEHHBIX KOJIOB.

2. bonee xoMITakTHBEI: I[Ipyu IpoYMUX pPaBHBIX N Hepa3aenéHHor0 KOJZa OKa3bIBACTCA MCHBIIIC,
4cM pa3z[enéHHoro.

3. MHOrME  auropuTMbl  HEPA3NEISHHOTO  KOJAMPOBAHHWS,  OJHOBPEMEHHO  MMEIOT
(YHKIMOHATBHOCTD U ITOPUTMOB IU(PPOBAHUS JAHHBIX.

[IpenmyiecTBa pa3nen€HHbBIX KOJOB:

l. AIropuT™MBl J€KOAMPOBAHMS OTHOCHUTENBHO IIPOCTHL, YTO HA IPAKTHUKE O3HAYAET
MECHBIIIHE 3aICPXKKH BPEMEHH Ha JCKOAUPOBAHHUE.

2. IIpUHUMOMANIBHO  JOIyCKAOT BO3MOXKHOCTh 0OpabaThiBaTh IIPUHUMAEMBIE JAHHBIE,
napajuielibHO C MPOBEPKOW HMX KOPPEKTHOCTH, YTO IO3BOJSET emié 0oJjiee MOBBICUTH CKOPOCTD
00pabOTKH JTaHHBIX.

3amanus

l. Paccuurarr MHMHHMMaNTbHO HEOOXOAUMOE  KOJUYECTBO  KOHTPOIBHBIX  Pa3spsoB,
pa3eIeHHOTO KOla ¢ MUHUMAIHHBIM KOJIOBBIM PACCTOSTHHEM KOJa PABHBIM 3 W JTTMHOW MICXOJHOM
koMOuHarmu a) 10; 6) 256; B) 1024 6ura; r) 17 6ut; n) 4 Gaiira.

2. PaccumTaTh [IMHY 3alIMIIEHHOM KOMOBOM KOMOMHALMM Pa3lel]€HHOrO KoJa ¢
MUHUMAaJIbHBIM KOJIOBBIM PACCTOSTHUEM KOJIa PaBHBIM 3 U JJIMHOM MCXOAHON KoMOuHanuu a) 10; 6)
256; B) 1024 GuTa; r) 17 6ur; 1) 4 Gaiita.

3. Ilpu nepemaye npou30ILIa OMIUOKA ¢ KPATHOCTHIO 2. BO3MOXKHO 1M, NPHHIMIIHAILHO,
oOHapyKeHHE WM UCIIPABJICHNE 3TON OMIMOKH pa3aeN€HHBIM KOJOMC XapakTepucTukamu n = 10,
p=47?

4. Onpenennte, BO3MOKHO M, YTOOBI Pa3JeNEéHHBIM KOJ C YHCIOM HH()OPMAIMOHHBIX
pa3psaa0B 12 1 4ucIoM KOHTPOJIBHBIX pa3psAaoB 4 0OHApYKUIOJHOKPATHYIO OIIUOKY?

5. Omnpenennre, BO3ZMOXKHO 1M, YTOOBI pa3AeldEéHHBIM KOJ C JAIMHHON 12 paspsamos, u

YHCIOM MH(POPMALIMOHHBIX pa3psioB 8, 0OHAPYKUI OAHOKPATHYIO OIIUOKY?
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[TpakTuueckas padora 4
Ha remy: «MccnenoBanue noMexo3aumEHHOTO KOAUPOBAHUS. AJITOPUTM KOHTPOJISI YETHOCTH

Lenb paboThi: M3yunth mpocTeiiuii airOpUT™M MMOMEXO3ALUTUIIEHHOTO Pa3/IeIEHHOIO KOJIUPOBAHHUSA:
OoOHapyKHUBAIOIINE KOABI KOHTPOJIS YETHOCTH. AJTOPUTM IIUPOKO MPUMEHSEMBbIE IJIsi KOHTPOJISL
LEJIOCTHOCTU JIaHHBIX NPU XPAHEHUU JIAHHBIX Ha OINEPATUBHBIX 3aMIOMUHAIONIMX YCTPOWUCTBAX H
KOHTPOJISI TPaBWJIBHOCTH TME€pEeAaud JAHHBIX [0 BHYTPEHHUM IIIMHAM W HEKOTOPHIM BHEUTHUM
uHTepdeiicam SBM.

Anzopumm  Konmpona uémuocmu - TPOCTEHIINNA  aNropuT™M  OOHAPYKUBAIOILIETO
KOJUpOBaHUsC mapaMeTpaMu dmin = 2, Ko = 1. UncI0 KOHTPOIBHBIX pa3psaoB p=1 He 3aBUCHUT OT K.

KonuuecTBo equHUI] B IBONYHOM UYHUCIIE HA3bIBAIOT 8€COM K00060U KomOuHnayuu. Eciau yucio
€IMHUI] B KOJOBOW KOMOWHAIIMHM YHWCIIA SIBISETCS YETHBIM YUCIIOM, TOBOPAT O uémmnom eece. Ecnu
HEUYETHBIM YHCIIOM, TOBOPAT O HEYEMHOM gece.

[Tpu mepenaye m006aBHM K MCXOJHON KOMOWHAIIMU JTOTIOJHUTEIBHBIA pa3psiji, KOTOPBIA Oyaem
BBIOMPATh TaKUM 00pa3oM, 4TOOBI BEC YHCIa BMECTE C KOHTPOJBHBIM pa3psaoM Obul deTHbIM. [Ipu
HUCKOKEHUU B IIpollecce IMeperadd OJHOro paspsjaa (WIM HMCKaKEHWU JI000ro HEYETHOro uwucia
pa3psI0B) BEC KOJOBOW 0053aTENbHO CTAHET HEYETHBIM, UYTO U OyAeT 3apuKCHpPOBAHO NMPHEMHUKOM U
MHTEPIPETUPOBAHO KAK YCTaHOBIIEHUE (haKTa HATMYUS OLIUOKU.

ANropuTM™ nepeaaTdyuka
[Tycth ncxoaHas konoBasi komobuHanus (o6o3HauuM e€ I(x)):

i 13 i i1

rzae 1 — yucino uHpopManroHHbIX paspsnos. Toraa:
1. BeruncisieM KOHTPOIBHBIN Paspsii KOHTPOJIS YETHOCTH, KAK CYMMY 0 MOJIYJTIO
7iBa BceX MH(OPMAIIMOHHBIX Pa3psI0B: p=i]l @ip @iz S..Di;

2. BLIUKMCIIEHHBIH KOHTPOJIBHBINA pa3psj A00aBIsSeM K MCXOAHOM KOMOMHAIMM B KPaHHIOI
MPaByI0 TO3UIIUI0, OCTAIBHBIC PA3PsAbl 3aTUIIEHHON KOIOBOM KOMOWHAIMKM (B JaJIbHEHIIEM,
3aluIIEHHbIE KOMOMHauu OyaeMm oOo3HauaTh B(X)) momyyaroT 3HaY€HHs] COOTBETCTBYIOILKE
3HA4YEeHUSIM Pa3ps10B UCXOJHONH KOMOMHALIMY:

1i . 13 L |11 p [IpucBoeHHbIE 3HAYEHUS

Np ng [n3 [n | m Howmepa pazpsaos

ANTOpPUTM NPUEMHHUKA

3. BoruncisieM KOHMpOnbHOe HUCAO KOHMPONA 4émHOCMU KaK CyMMy IO
MOJYJIIO IBa BCEX PA3PsI0B 3aUIMIIEHHON KOMOMHAIMH: x=n1 ®@ny) ®n3 ©..Dny

4. Ananusupyem KOHTPOIBHOE YHCIIO:
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ecnu X =0 => Bec MPHUHSITOTO Koja YeTHBI. CuntaeM: ommOOK MpH rmepeaade HeMmpOU30IILUIO.
ecmi X = 1 => Bec mpuHATOro Kojaa Heu€THbIM. CuMTaeMm: MpH mepepaye MpOoU30IuIa OmKMOKa, H
3arpanimBaeM MOBTOPHYIO Mepeaady JaHHBIX.
5. Orb6pacsiBaeM paspsia ni (KOHTpPOJIBHBINA pa3psiz KOHTPOJII ~ YETHOCTH)
UIIOTy4YaeM UCXOIHYIO KOJIOBYIO KoMOMHanuo I(x).

Pesynbrar paboTh! anroputma
[Tpr BO3HMKHOBEHHHU JTIFOOOTO HEUETHOTO YHUCIIa OMMUOOK (MHBIM CIIOBaMHU: BO3HUKHOBEHUU

OIIMOKY HEUYETHOM KPaTHOCTH) omInbOKa OyeT oOHapykeHa (HO He OTKOPPEKTHPOBAHA).
[Tpr BO3HMKHOBEHHH JIOOOTO YETHOTO YHCIA OMIMOOK OIIMOKH OCTaHYTCs
HE3aMEYECHHBIMHU.

3agadus

1. 3akoauposare B KOx KOHTpOJs 4éTHOCTM KomOumammu a) I(x) = 00001111, 6) I(x) =
110011, B) I(x) = 101010101111

2. BHectu B 3amMINEHHBIE KOMOMHAIMU KOJOB KOHTPONSL YETHOCTH, MONYYEHHBIE IIPU
KOJIMPOBAHUU MCXOJHBIX KOMOMHAIIMK W3 3a/aHus | MPOM3BOJIBHBIC OMMUOKH a) OJHOKPATHYIO 0)
JNBYXKPAaTHYIO B) TPEXKPATHYIO; W JUIA KaXIOrO0 W3 CIy4aeB OCYIIECTBUTH JEKOJIUPOBAHUE
UCKAXEHHOM 3aIAIEHHON KOMOUHAIINH.

[IpakTuueckas padora 5
Ha temy: «VccnenoBanue noMexo3auuimEHHorokotupoBanmst. Kompl XeMMuHra

Hens pabotel: M3yunth mnpocTedIMii anropuT™M KOPPEKTHPYIOIIETO IMOMEXO3alUIIEHHOTO
pa3es€HHOTO KOJMPOBAHUS — KOJbI XAMMUHIA. AJTOPUTM MIMPOKO HMPUMEHSETCS Al KOHTPOJIS
LEJIOCTHOCTH JIaHHBIX IIPM XPAaHEHWM JAHHBIX Ha OIEPATUBHBIX 3alIOMUHAIOIIMX YCTPOWCTBAaX, W
KOHTpOJISI NPABWIBHOCTH MEpPEJayd JaHHBIX 10 BHYTPEHHUM IIMHAM M HEKOTOPBIM W3 BHEIIHUX
untepdeiicos IBM.

Ancopumm Xemmunea - TIPOCTEHIINM aITOPUTM KOPPEKTHPYIOIIETO KOAUPOBAHUS C
napameTpamMu dmin = 3, Kk = 1.
Yuciao  KOHTPOJBHBIX — paspsgoB  3aBUCUT  OT  yHMcila  HMH(MOPMAIMOHHBIX  Pa3psAoB U
OTIPEIENSETCS: p=[logs ((i+1)+logy (i+1))]
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Hcrnonb3yeTcsi Tak Ha3bIBa€MbIA 30HATBHBIM KOHTPOJb YETHOCTU. B HMCXOMHYI0 KOMOMHAIHIO
I[O6aBJI}I€TCSI HCKOTOPOC YHCJIO KOHTPOJBHBIX PAa3pAaAaoB, IMMOJYYCHHAA KOM6I/IHaI_[I/ISI ClICIINaJIbHBIM
o0pa3om pa30uBaeTCsl HA HECKOJIBKO 30H, B KAKJOW U3 KOTOPBIX OCYIIECTBIISIETCA CBOM (OTAENbHO st
pa3psA0B ATON 30HBI) KOHTPOJIBOIIUOOK MO YK€ 3HAKOMOMY HaM aJIfOPUTMY KOHTPOJISI YETHOCTH.

[Ipu ompeneneHHOM, MPaBWIBHOM pa3OMTHUH Ha 30HBI, BO3MOXKHO IOJIYYUTh: COIOCTABICHUE
PE3YIbTATOB HPOBCPKU PA3JIMYHBIX 30H IMPU ACKOAUPOBAHWH, ITO3BOJIMT HE TOJIBKO 3a(1)I/IKCI/IpOBaTB
(dakT HaMM4Yus OMMUOKHU (€CIM OHA €CTh), HO U OINpPENeIUTh HOMEP TOTO pa3psia, B KOTOPOM OHIHOKa
IIPOU30IILIA.

Anroputm nepegaTymka

1. TToacunThIBaEM YMCIIO0 KOHTPOJIBHBIX PA3PSAI0B B 3aMIMIIEHHON KOMOUHALWH.
p=[logp (i +1)}+logp (i+1))]
rae [ — aucio pa3psmoB UCX0HON KoMOMHAIMH 1(X)
Ilpumep:
s, x npumepy 1= 8 onpeaenum: p =4

2. IloacuMTHIBAEM JUIMHY 3aMIMINEHHON KOMOMHALMKN =
i+p
Ipumep:
n=1+p=8+4=12

3. Pa30uBaem 3anmménnyro komouHanuio (6yaem o6o3Hayath €€ B(X) ) Ha 30HBL U,

JaJiec, BIACIIACM TC pa3pAaabl, YTO B 3aIHHHIéHHOﬁ KOM6I/IHaIII/II/I 6YILYT HCIIOJBb30BaThCA KaK
KOHTPOJIBHBIC.

IIpaBuio pa3dueHus:

a) CHauara 3anuiieM HoMepa pa3psa0B B BUAC JBOMYHBIX YHCET.

0) Hanee onpenensieM pa3psbl, YTO BOWIYT B IEPBYIO 30HY. B nepByto 30Hy BONAYT pa3pssl, AJs
KOTOPBIX NIEPBBIN OUT ABOMYHOTO TMPEACTABICHUS HOMEpa pas3psijia UMeeT 3HaueHue 1.

B) Jlanee ompenensieM pa3psjibl, YTO BOMAYT BO BTOPYIO 30HY. Bo BTOpYI0 30HY BOMIYT pa3psiibl,
JUISE KOTOPBIX paBeH | Temeps yxKe BTOPOW OMT TBOMYHOTO MIPEICTABICHUS HOMEpa pa3psa.

r) U tak nanee mist kaxaoil u3 30H. COOTBETCTBEHHO B TPETHIO 30HY BOWIYT T€ paspsiibl JUis
KOTOPBIX paBeH | TpeTHii OUT TBOMYHOTO MPECTABIEHNS HOMEpa pa3psiia, B 4ETBEPTYIO. ..

Teneppb B Kax10i U3 30H HEOOXOIUMO BBIACIUTH CBOM, 3TON 30HBI — KOHTPOJIBHBIN pa3psn (B
Ka)KJIOW U3 30H IO OJHOMY KOHTPOJIBHOMY pa3psiiay).

TakoBBIMH JTOJIKHBI OKa3aTbCs T€ pa3psabl YTO MOMNANaeT B COOTBETCTBYIOLIME 30HBI, HO IIPH
9TOM HE IONAJaeT HU B KaKHe IPYrue 30Hbl. 3aMETUM, YTO 3TOMY YCIOBUIOYAOBIETBOPSIOT pa3psabl C
HOMEpaMH, PaBHBIMU LIEJIbIM CTENEHSIMH ABOUKHM (T.€. pa3psnsl 1, 2, 4, 8, 16... u tak nanee). CKoIbKO
y Hac 30H, CTOJBKO OyJeT W KOHTPOJIbHBIX pa3psanoB. OcranbHble pa3pssl — HHPOpMaLuoHHble. X
3HA4YEeHUsl NU3BECTHBI, OHU MEPENNUCHIBAIOTCS B 3aALIUIIEHHYI0 KOMOMHALIMIO B TOM K€ TOPSIJIKE, B KAKOM
CJIEIOBAJI B UCXOTHOM (HE3amUIIEHHON ) KOMOMHAIIMH.

Ipumep pazduenus (011 npumepa npuseoer Ciyuail, K020ad UCXOOHA KOMOUHAyUs umeem OJIUHY
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80ceMb pa3psa008, 3aWUWEHHAS 8 IMOM Clyyae noayuaemces — 12 pa3psoos):

i 7 | 16 |15 | pa | 14 |13 |12 | ps | 11 | p2 | p1 3Ha4eHus pa3psaaoB

nj2 (nj] |nj0 | ng | ng | n7 | Ng | Ns | 4 | N3 | N2 | N Howmepa paspsinos

11001011 {1010 {1001 {1000 (0111 (0110|0101 |0100 {0011 |0010 |0001

3onHal
3oHa2
3ona3
3ona4

B npumepe Buaum:

B nepBoii cTpoke TabnuLbL:

i1, 12, 13 ... — pa3psAabl UCXOAHONW KOMOWHAIIMU, MOXHO BMeCTO 0003HaueHUS (i1, 12, 13

...) Cpa3y MOJCTaBUTh 3HAUEHUS ITUX Pa3psA0B, ST 3HAUCHUS M3BECTHBI alpUOpH, €IIE 10 Hayala
KOJIUPOBAHUSI.
pi, P2, PpP3 ... — KOHTPOIBHBIE pa3psaabl (COOTBETCTBEHHO TMEPBBIA KOHTPOJBHBINA, BTOPOM
KOHTPOJbHBIH. .. ), UX 3HAUEHUS HaM MTOKa HEU3BECTHBI, X MPEICTOUT BBIUMCIHUTD.
Bo BTOpOIi CTpOKE TaOIHUIIBL:
ni, N2, N3 ... — HyMepaius pa3psaaoB 3alUIIEHHON KoMOMHAIMUB TpeThelt cTpoke:
Bunum "naBouuHble TpeNCTaBI€HHS HOMEpPOB paspsaoB" (WM, MO JAPYromMy BO3MOKHO CKa3aTh
"HOMepa pa3psI0B 3aNTUCaHHbIC B ABOUYHOM BHJIE").
B ocrampHBIX  (HWKE) CTpPOKax  3aJ]MBKOW  BBIIENEHBI  pa3psaabl, YTO  BXOJAT
BCOOTBETCTBYIOLIYIO 30HY.

4. ITogcunThIBa€M KOHTPOJIBHBIE PA3PSABI, OTAEIBHO Ul KaXA0W 13 30H. Huuero HoBoro
TyT HeT. KOHTpoIIbHBIE pa3psaabl Ul KaXA0W U3 30H MOJCYUTHIBAKOTCS B COOTBETCTBUU C PAHEE
y’K€ U3YUYEHHBIM aJITOPUTMOM "KOHTpPOJIS 4YETHOCTH". ECTECTBEHHO, I KaXA0H 30HBI IO
MOJYJIO /1B CYMMHUPYIOTCSI TOJIBKO T€ PA3PSAbLYTO BXOAAT B JAHHYIO 30HY.
B namem npumepe ai1s 4eThIpEX 30H HEOOXOIMMO BBIYMCIUTL YEThIPEe KOHTPOJIBHBIX pa3psa.
p1 =n3 Dns @n7 Dng ®npj
p2=n3®ncSny O nygSnyp3 =ns
Dng ©ny @nypp

p4 =ng Onjg ®ny1 Onip
5. TloxacraBiseM MOACYMTAHHBIE 3HAYEHHMS KOHTPOJBHBLIX Pa3psAmOB, U IIOIyYaeM
3aIUIIeHAYI0 KoMOuHamuio B(x).
AJITOPUTM MPUEMHHKA
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1. PaszOuBaeM nonyueHHYIO [0 JTMHUM CBA3H HCKAKEHHYIO 3AIUIIEHHYI0 KOMOUHALIMIO

(0603HaunM e€ B'(x), mTpux Hag B TyT mokaspiBaeT 4To 3Ta KOMOMHALMSIIPOIILIA [0 IUHUU CBSI3H, U,
3HAYUT, B HEH MOTJIM MOSBUTHCS OLIMOKM) Ha 30HbI, pa30reHNe BBIIOIHIEM TOUHO TAKXKE XKe, TAKOe
K€ KaK U MPHU BBINOJHEHUU aJITOPUTMa KOAUPOBAHUS.

2. TloxcunuThIBaEM KOHTPOJBHBIE YUCNIA Xi IS KKIOM M3 30H (B COOTBETCTBHH CYKE
3HAKOMBIM AJITOPUTMOM JE€KOAUPOBAHUS KOHTPOJISI YETHOCTH).

Hamnpumep, nis cimydas AJIMHHBI 3alIAIIEHHON KOJIOBOM KOMOMHAIIMKM XAMMUHTAJIMHHON B 12
pa3psIoB, pacUETHBIE COOTHOIICHUS OYIyT:
x] =ny ©ny ®ns Ony7 O®ng Dnyy

xp) =n) ®n3y Ong ©ny ©nyp Sny1x3=n4
Dng ©ng ®ny Dnyp
x4=ng®ng@njy Ony) Snpp
3. Vcnonb3ys BBIYKCIICHHBIE 3HAYEHUS KOHTPOJIBHBIX YUCEI Xi, KAK PA3PsIIbl IBOMYHOIO

YHCIIa, COCTABISIEM M3 HUX ABOMYHOE KOHMPOAbHOE Yucio Xammunza (KOHTPOIBHOE YUCIIO
X3MMHHTA TPUHATO 0003HAYATH X).

X4 X3 X2 X1

4. Ananusupyem KOHTPOJIBLHOE YMCIIO0 XOMMUHTA, M B 3aBUCKUMOCTH OTPE3yJILTATOB aHAIM3a

BBITIOJIHAEM OJJHO M3 JIBYX :

eciim X = 0 => ommbOKM neperaud HET => IMEPEXOJUM K BBIIIOJHEHMIO MyHKTa 5. ecam X > 0 =>

omKOKa B pa3psjie nx => UHBEPTUPYEM pa3psill nx, UCIPABIAA TEMCAMbIM OIIMOKY Nepeayn TaHHbIX, U
MOJTy4aeM UCIPABICHHYIO 3alUIIEHHYI0 KOMOMHALNIO KoAa XIMMHUHTa (KoMOuHanuio B(X) ).
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5. OtGpaceiBaeM KOHTPOJBHBIE paspsbl (KX HOMEPA MbI 3HAEM, 9TO Pa3PsILI ¢ HOMEPAMH
PaBHBIMU TIEJIBIM CTEIICHSM YHCIIa J1BA), M B UTOTE MOJy4aeM UCXOIHYI0 KoMOuHanuio I(x).

3amanus

1. 3akomuposars B kox XsHMIHa KoMOuHanuu a) I(x) = 00001111, 6) I(x) =110011, B) I(x) =
101010101111

2. BHecTH B 3alMINEHHBIE KOMOMHALMH KOJOB XOHMAHA, MOJy4EHHBIE TPHU KOAMPOBAHUM
UCXOJHBIX KOMOWHAIUN M3 NPEIbIIYIIEro 3aJaHusi — IMPOU3BOJIbHbIE OMIMOKM (HA Ball BKYC,
MCKA3UTE KaKue M3 paspsioB 3AIIMIIEHHBIX KOMOMHAIIMM), CHadana, B KaXIYI0 M3 3aIIWIIEHHBIX
KOMOMHAIIHIA, BHECUTE - OJJHOKPATHYIO, 3aTEM — JIBYKPATHYIO, U Jaliee — TPEXKPATHYIO OmuOKuU. Jlyist
KaXJIOTO W3 BapuaHToB (a, O, B), M I KaXJ0ro u3 ciiy4acB (OJHA, JBE, WJIM TPHU OIIUOKH)
OCYIIECTBUTE JICKOJUPOBAHWE HMCKAKEHHOW  3amumiéHHOW  komOuHarmu. Kaxneni  pas
MIpOaHATU3UPYITE PE3YNbTAT, ClIeJaiTe BEIBO — YAAUHBIM WU HEYAAuHbIM OBbLIO IEKOAHUPOBAHUE.

[IpakTrueckas pabota 6
Ha temy: «MccnenoBanre mnoMexo3amuiiéHHOro KoaupoBanus. MoaugpuIpoBaHHbINA aaTrOpuTM
XOMMHUHTA)

Lenp paboThl: M3y4eHHWE NOMYISAPHOTO W IIUPOKO MPHUMEHSIEMOTO ajrophUTMa Pas3leiEHHOTO
KOAMPOBaHUS: MOAU(DULIMPOBAHHOIO allrOpUTMa XIMMHUHTA.

Moougpuyuposannvuii ancopumm Xommunza (ancopumm M-Xommunza) — nNpocTEUIINN
ITOPUTM OOHAPYKUBAIOIIEE-KOPPEKTUPYIOIIET0 KOJUPOBAHUS ¢ mapaMeTpaMu dmin = 3, kx = 1, ko =2
Uucno  KOHTPONBHBIX — pa3psiioB  3aBUCUT  OT  4Yucia  HMHOOPMAIIMOHHBIX  Pa3psAioB |
ONpeAenseTcs: p=[logy (i +1)+logy (i +1)) 1
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K pa3paboTke MOAM(PHUIMPOBAHHOTO aIrOpUTMa XIHMAHA MOATOJIKHYI CEphE3HBIMHET0CTATOK
anroputmMa X3HMDHa.

MoauuuupoBaHHbI  @ITOPUTM  X3MMHUHIA COBMELIAET CHJIBHBIE CTOPOHBI aJIrOpuUTMa
X5MMUHIa U aJIroputMa KOHTposiss 4€THOCTH. C OIHOM CTOPOHBI, IO3BOJSAET OTKOPPEKTHPOBATh
OJTHOKPATHYIO OIIMOKY (KaK U KoJ X3MMHHT), C APYTrOHCTOPOHBI, P BOSHUKHOBEHHUHU JBYKPATHOM
omnOKH (a Takke omHOKH JTr000# YETHOM CTEeNeHH KPaTHOCTH) — OOHApYKHBAeT OIIMOKY NepeaayH,
3aMe4aeT YTO OHAa, B JAHHOM CJy4ae — MHOTOKpaTHas (M MOTOMY HE MOXET OBITh KOPPEKTHO
UCIIPaBJICHA), U MO3BOJIAET OTKA3aThCs OT MOMBITKUA KOPPEKIHHU (00peuE€HHON HA HEey/lauy) B MOJIb3Y
IIOBTOPHOM IIE€pelauy JaHHBIX.

MexaHu3M paboThl MPOCT: €CNIM 3aKOJUPOBATh UCXOAHYI0 KOMOMHAIMIO B KOJ X3MMHHIa, a
3aTeM IOJIyYEHHYK 3allMIIEHHYI0 KOMOMHAIUI0 X3MMHUHIA JIONOJHUTENBHO 3aKOJUpPOBAThH
(TPOKOHTPOJIUPOBATh) €LIE U MO AITOPUTMY KOHTPOJISI YETHOCTHU, TO MPH JEKOJUPOBAHUM HAINYKE
JIOTIOJIHUTEIILHOTO KOHTPOJIA 10 YETHOCTH, HE BCErJa, HO B PsJE CIy4acB — IO3BOJIMT JIEKOAEPY
3aMeTUTh (DAKT MOTYICHUS JAaHHBIX ¢ MHOTOKPATHON, HEKOPPEKTHPYEMOH ONTUOKOM.

3ananus

l. Iycrs Bo3HMKIA omuoOKa: a) OJIHOKpaTHasl, 0) nAByKpaTHas, B)
TpEXKpaTHas, ') 4eThIpEXKpaTHas; CpaBHute pe3ysibTar  JIeKOJUPOBAHUSAIIO
alrOpUTMaM: KOHTPOJIA  4Y€THOCTH, X3HMAHA, M-X3HM3Ha. Craenaiite BBIBOL O
KOPPEKTUPYIOIMIHMX CIIOCOOHOCTAX KaXX0T0 U3 KOJOB.

2. 3akonupoBarh kKomOuHauu B Koa M-XenmsHna a) 01010111; 6) 00110101;B)

01110001; ) 01100111; 1) 00011000.
3. Buectn B 3amuméHHble KOMOWHANMM KoJOB M-X3HMdHa, IMOJIy4YeHHbIE NpHU

KOJAMPOBAHUHM HUCXOJHBIX KOMOWMHAIMA M3 3ajaHus 2: a) OWMOKY B pas3psa no, a Takke
IIPOM3BOJIbHBIE OIIMOKH 0) OHOKPATHYIO, B) IBYKPaTHYIO, I') TPEXKPATHYIO, J1)4ETHIPEXKPATHYIO;
JUis  KaxkIoro M3 CIyd4aeB, OCYIIECTBUTh JEKOJUPOBAHME MCKAKEHHON 3alMINEHHON
koMOuHanmu. Kaxaplii pa3 mpoaHanu3upyiTe pe3ynbTaT, clieslaiiTe BbIBOA — YJauHBIM WIIH
HEyJITaYHbIM ObLIO AEKOIMPOBAHHUE.

KpuTepnu OLIEHKH 3HAHMI1 HA 3a1IUTe I[paKTI/I‘-IeCKOﬁ paﬁDTbI:

Ka>1<)1a$[ IMPpaKTUYCCKasa pa60Ta OLCHUBACTCA OTACJIBHO M 3a HEC MOXKHO IOJTYUYUTh MaKCUMYyM
— 5 6amnoB. KonmnuectBo 0aios 3a Ka)KI[LIﬁ QJICMCHT OLCHUBAHUSA TPCACTABJICHO HUXKC!

«l» Oamn - BeIMoNHEHHE NPAKTUYECKOM pPabOTHl (MOATOTOBIEHHOCTh K BBINOJIHEHHIO,
OCO3HAHHE IIETTH PaOOTHI, METOJIOB COOMPAHUS CXEMBI, IPOBECHHE U3MEPEHUA 1 (PUKCUPOBAHUS MX
pe3ysibTaToOB, MPHIEKAHUE, CAMOCTOSTENBHOCTh BBIMOJHEHUS, HaJMYyue M MPAaBUIBHOCTH
odopmIteHHUsT HEOOXOAMMBIX MAaTEpPUAJIOB ISl TIPOBEACHUS PAaOOTHI — CXeMa COCIWHEHHUM, TaOIUIIbI
3amnucei u T.1.);

«l» Gann — OdopmiieHue oTueTa MO MPAKTUYECKOH paboTe (aKKypaTHOCTh O(GOpMIICHUS
pe3yNbTaTOB W3MEPEHH, MPaBUIBHOCTh BBIYUCICHUH, MPaBUILHOCTh BBITIOJHEHUS TpadUKOB,
BEKTOPHBIX THarpaMM | JIp.) ;

«l» Gamn — IlpaBUIBHOCTH M CaMOCTOSITEIBHOCTH BbIOOpa (GOpMyN A pacueToB HpU
0hOpMIIEHUH PE3YIIHTATOB PAOOTHI;

«1» 6ann — npaBUIBHOCTh OCTPOCHUS IPaUKOB, yMEHUE OOBSICHUTD X XapaKTep;

«1» 6ann — oTBETHI HA KOHTPOJIbHBIE BOIIPOCHI K MPAKTUYECKOM paboTe.



KOMILJIEKT 3AJTAHUM JJ1S1 KOHTPOJBHOM PABOTHI (PYBEXKHBIM KOHTPO.Ib)

3 cemecmp
Ammecmayuonnsie 60npocwyl
1 pyoesxcnaa ammecmayusn

1. HazoBute ocHoBHY1O 1iesb co3aanus LITIC.

2. [losicHuTe KOHCTPYKIUIO U MIPUHIIUI JEHCTBUS ONTHYECKOT0 IMpeodpa3oBaTelis TOKa.

3. IlosicHUTE KOHCTPYKIMIO M IPUHIIUIT JeHCTBUS onTHYecKoro npeodpaszoBatens Toka NXCT.

4. ITosicHUTE KOHCTPYKIIUIO ¥ IPUHITUIT JCHCTBUS ONTHYeCKOro nmpeodpazoatesst NXVT.

5. TlosicHUTe KOHCTPYKIIMIO W TPUHIUI JCHCTBHUS ONTHYECKOTO IMpeodpa3oBaTens TOKa U
HanpspkeHuss NXVCT.

6. lloscHUTEe KOHCTPYKLMIO M IPHUHLHUII JAECUCTBUS ONTHYECKOTO MOAYJA Jil MHTErpaluu B
o0opya0BaHueE.

7. IlosicHUTE KOHCTPYKIIMIO U MPUHIIMIT JEHCTBHS KOMIUIEKTA 3JIEKTPOHHBIX OJIOKOB.

8. IlosicHUTE KOHCTPYKIHUIO W MPUHIUI JEHCTBUS MAarHUTOONTHYECKOrO MpeoOpa3oBareis TOKa
cepun MOCT.

9. [TIloscHuTe KOHCTPYKIMIO W TNPUHLIMII  JEUCTBUS, KOMOHWHUPOBAHHOIO  ONTHYECKOTO
U3MepUTeNbHOro ycrporctea OMU.

10. TTosicHUTE KOHCTPYKLIMIO U IPUHLIMII AEUCTBUS paclipeeuTesbHOro ycrpoiictsa PASS.

11. ITosicHuTE KOHCTPYKLMIO U IPUHLIMI IEUCTBUS pacipeaenureasaoro yerpoicrtsa DTC-126.

12. TlosicHuTE KOHCTPYKLMIO U IPUHLIUII AEUCTBUSA pacipeaenuTenbHoro ycrpoiictsa COMPASS.

13. HazoBure o0coOE€HHOCTH pa3pabaThiBa€MbIX KOHILENTYAJIbHBIX MPHUHIUIOB IOCTPOSHUS
U (POBBIX MMOACTAHIUI B paCIPEIEIUTEIbHBIX CETAX.

14. HazoBuTe 0OCHOBHBIE 6a30Bble IPUHIUIIBI TOCTPOEHUS LU(POBON MOACTAHIIUH.

15. Jlns1 yero ucnonb3yercss BTOpUYHOE 000py10BaHUE IU(PPOBOM MOJICTAHIUU?

1-5 pybesicnas ammecmayusi no OUCyuUnIuHe
bunem Nel
«HHopmayuoruvle 0CHOBbL OUCNEMUEPCKO20 U MEXHOLO0SUUECKO20 YNPABTIeHUSY

@.U.0.
Bonpocui:
1. Hasosure ocHOBHYMO 1enb co3nanus LIIC
2. Jlns 4ero ucnojp3yeTcsi BTOpH4YHOE 000py0oBaHNue U(POBOM MOACTAHIIH?
-5 pybexcnas ammecmayus no Oucyuniune
Bunem Ne2
«Hnghopmayuonnvie 0CHOBbL OUCNEMUEPCKO20 U MEXHOLOSULECKO20 YNPABTIECHUSLY
D.1.0.
Bonpocui:
1. Tloscaute KOHCTPYKIHWIO U TPUHIUIL ﬂeﬁCTBHH OIITHYCCKOTI'O HpeO6pa30BaTCJIH
TOKa
2. HazoBute 0CHOBHEIE OA30BLIE MMPUHIUIIBI TIOCTPOCHUS I_II/I(I)I)OBOI\/'I HOACTaHIINHU.
-5 pybesxcnas ammecmayus no OuCyuniune
Bunem Ne3
«Hnghopmayuonnvie 0CHOBbL OUCNEMUEPCKO20 U MEXHOLOSULECKO20 YNPABTIECHUSLY
@.1.0.
Bonpocut:

1. TlosicHUTE KOHCTPYKIMIO W TPHUHIIMI JEUCTBHUS ONTHUYECKOTO MpeoOpa3oBaTesisi TOKa
NXCT

2. Kak Ha3bIBaeTCs LIECHTPAIM30BAHHOE HEMIPEPhIBHOE HAOII0IEHIE, KOHTPOJIb U

23



@.1.0.

Bonpocui:

@.1.0.

Bonpocui:

D.1.0.

Bonpocui:

@.1.0.

Bonpocuwi:

D.1.0.

Bonpocui:

—

OIEpaTUBHOE PEryJIMPOBAaHUE XOJa IPOU3BOJCTBA, OPraHU3yeMOE Ha OCHOBAHUU
YCTAQHOBJICHHBIX K&JIEHAAPHBIX IUIAHOB, CMEHHO-CYTOUYHBIX 3aJaHUid B ILEIAX
o0OecrieyeHHss  PAaBHOMEPHOIO M KOMIUIEKTHOTO  BbIIyCKa  MPOAYKIUH  C
UCIIOJIb30BAaHUEM CPEJICTB ONEPATUBHOIO YIPABICHUS?

1-5 pybeosicnas ammecmayusi RO OUCYUNIUHE
Bunem No4
«HHhopmayuoruble 0CHOBLL OUCNEMUEPCKO20 U MEXHON0SUUECKO20 YNPABIeHUSAY

[TosicHuTe KOHCTPYKLMIO M TIPUHIIMII ACHCTBHSI ONITUYECKOTO Mpeodpa3oBaTeis
toka NXCT?

[TosicHUTE KOHCTPYKLUIO Y IIPUHLIMII JEHCTBUS PACIIPENEIUTEILHOTO YCTPOUCTBA
COMPASS

1-5 pybesicnas ammecmayusi No OUCYUNIUHe
bunem Ne5
«Hnghopmayuonnvie 0CHOBbL OUCNEMUEPCKO20 U MEXHOLOSULECKO20 YNPABTICHUSLY

[TosicHuTEe KOHCTPYKIMIO M TIPUHLIUIT ACHCTBUS ONITUYECKOTO Ipeo0pazoBares
Toka u HanpsbkeHust NXVCT.
Yro BKIIOYAET B ce0s mosieBoe 000pynoBaHue?

1-5 pybesicnas ammecmayusi no OUCyuUniIuHe
bunem Ne6
«HHpopmayuoruvle 0CHOBbL OUCNEMUEPCKO20 U MEXHOLO0SUUECKO20 YNPABTIeHUSY

[losicHuTe KOHCTPYKLIMIO Y MPUHLUMN JEWCTBUS ONTHYECKOTO MOIYIS  JUIs
MHTETpaluy B 000py10BaHHUE.

Jns  yero TpeOyercs CHHXPOHHM3AlMsi BpPEMEHHBIX BBIOOPOK Ha IU(PPOBOH
MIOJICTAHLIUU?

-5 pybexcnas ammecmayus no OuCyuniune
Bunem Ne7
«Hnghopmayuonnvie 0CHOBbL OUCNEMUEPCKO20 U MEXHOLOSULECKO20 YAPAGICHUS

[TosicauTe KOHCTPYKIHIO U ITPUHIUIT JIeNCTBUS KOMILIEKTa OJICKTPOHHBIX 0JIOKOB
IlosicauTe KOHCTPYKIHWIO U IIPUHIUIL JIeicTBUA pacupeCaACIMTCIBHOTO YCTpOﬁCTBa
COMPASS

1-5 pybesicnas ammecmayusi no OUCYUNIUHe
bunem Ne§
«Hnghopmayuonnvie 0CHOBbI OUCNEMUEPCKO20 U MEXHOLOSULECKO20 YPABIECHUSY
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@.1.0.

1. TlosicHuTe  KOHCTPYKUMIO UM TOPUHLIMI  JEHCTBUS ~ MAarHUTOONTHYECKOIO
npeobpazoBarens Toka cepuu MOCT.

2. TlosicHuTe KOHCTPYKILUIO U TPUHIUN IEUCTBUS pACIIPEACIUTEIILHOIO YCTPONCTBA
DTC-126

-2 pybeosicnas ammecmayus no OUCYUNTUHE
Bunem No9
«HHhopmayuoHHble 0CHOBLL OUCNEMUEPCKO20 U MEXHON0SUUECKO20 YNPABIeHUSAY

Bonpocui:

@.1.0.

1. INosicHUTE KOHCTPYKIIUIO U TIPUHIIMIT ICHCTBHSI, KOMOMHHPOBAHHOTO ONITUYECKOTO
M3MEPUTENIBHOTO ycTpoiictBa OMU

2. Tloscuure KOHCTPYKIHUIO U IIPUHIUIL JeHUCTBUS pacupeaciauTCIbHOIrO YCTpOﬁCTBa
PASS.

-5 pybedsicnas ammecmayusi RO OUCYUNTUHE
Bunem Nel(
«Hnghopmayuonnvie 0CHOBbL OUCNEMUEPCKO20 U MEXHOLOSULECKO20 YNPABTICHUSLY

Bonpocwi:

N —

=0 0N U AW

11.
12.

13.
14.

15.

1. HazoBuTe 0COOEHHOCTH pa3pabaThIBAEMbIX KOHIENTYAIBHBIX PHHIIUIIOB TOCTPOCHHS
UG POBBIX MMOJACTAHIINN B PACTIPEICITUTEIBHBIX CETAX
2. TlosicHUTE KOHCTPYKLMIO M IPUHIUI JEHCTBUS ONTHYECKOTo IpeoOpa3oBaTelis ToKa

Ammecmayuonnvie 6onpocol
2 pybesxcnaa ammecmavusn

Kakune TpeOoBaHNs NpeabsABISIOTCS K HHOPMALMOHHBIM MOJIENISAM, IPOTOKOJIaM oOMeHa?
UTro MOIDKHBI MOJIEPKUBATh MH(OPMAIIMOHHBIE MOJIEIH M MPOTOKOJIBI B3aMMOICHCTBHS
cornacHo IEC 618507

UTo 10JKHO MOAJIEP/KUBATh BTOPUYHOE 000PYI0BaHUE YPOBHS IPUCOETUHEHNS?

YTo H0IKHO NOIep)KUBAaTh 000pyIoBaHHEe YpOBHA npucoeauHenus 110 kB?

I'nme pazmemaercs 06opynoBanue ypoBHs npucoeaunenus 35 — 6(10) kB?

YeM 10KHO OBITH OCHAIIIEHO MEPBUYHOE 000pYI0BAaHUE YPOBHS Iporiecca’?

Yro o0ecrieynBarOT MOICTAHIIMOHHAS IIIMHA U ITUHA IPUCOSTNHEHUI?

Yro obecrnieunBaeT MHPOPMAILIMOHHAS ILIMHA YPOBHA Ipoliecca’?

Ha yém ocHoBana ennHas nH(opMaronHas miardgopma Ha UPPOBOI MOACTAHIIN?

. s gero TpeOyercsi CHHXpOHM3ALMs BPEMEHHBIX BBIOOPOK Ha ITU(PPOBOHA

HOJICTaHIN?

[TpuBennuTe TUNOBYIO CTPYKTYpPY KOMILJIEKCAa aBTOMAaTU3MPOBAHHOM CHCTEMBI YIPABJICHUS
TEXHOJIOTUYECKUMH MPOLIECCaMHU.

UYro BKIIIOYAET B cebsl moseBoe 00opyaoBaHue?

[TpuBenute knaccuduKalo COBPEMEHHBIX CUCTEM YIPaBIECHUS IPOU3BOJCTBOM.

Kak Ha3pIBaeTCsl LIEHTPAIN30BAaHHOE HEMPEPHIBHOE HAONIOJICHHE, KOHTPOJIb U OIEpPaTUBHOE
peryliupoBaHue XoJa IPOU3BOJACTBA, OPraHM3yeMOe€ Ha OCHOBAHUU YCTAHOBJIEHHBIX
KaJICHJApHBIX IJIAHOB, CMEHHO-CYTOYHBIX 33/IaHUl B IIeNsAX 0OECIeYeHHuss paBHOMEPHOTO U
KOMIUIEKTHOTO BBITyCKa MPOIYKIIMH C UCIIOJIb30BaHUEM CPEICTB ONEPATUBHOTO YIIPABIECHUS?
Kto pykoBoauT Bceit paboToii 110 onepaTuBHOMY YIPaBICHHIO?
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2-51 pybescHas ammecmayusi N0 OUCYUNTIUHE
Bunem Nel
«HHnpopmayuoruvlie 0OCHOBbI OUCNEMUEPCKO20 U MEXHONOSUUECKO20 YAPABTICHUSD

D.U.0.

Bonpocubt:
1. Kakue TpeOoBaHuUs NPeAbSIBISAIOTCS K HH(HOPMALMOHHBIM MOJEIISAM, IPOTOKOIAM
obmena?
2. KTo pykoBOAMT BCEil pabOTOM 110 ONEpaTUBHOMY YIPaBICHUIO?

2-51 pybesichas ammecmayusi N0 OUCYUNIUHE
Bunem Ne2
«Hnghopmayuonnvie 0CHOGbL OUCNEMUEPCKO20 U MEXHON0SUYECKO20 YRPAGTICHUSD)

D.U.0.

Bonpocsi:

1. UTo moimKHBI MOAAEPKUBATh HHOOPMAITMOHHBIE MOJIEIIM U IIPOTOKOJIBI
B3auMopaencTeug coriiacHo IEC 618507

2. Kak Ha3pIBaeTCsi LEHTPAIM30BAHHOE HEIMPEPHIBHOE HAONIOJCHUE, KOHTPOJIb U
ONEpPAaTUBHOE PEryJIMpPOBAHHE XOAa MPOU3BOJICTBA, OPraHM3yeMOE€ Ha OCHOBAHUH
YCTAaHOBJICHHBIX KAJICHIAPHBIX IUJIAHOB, CMEHHO-CYTOUYHBIX 3aJaHUN B IEJSIX
o0OecrieueHrs  PaBHOMEPHOTO M  KOMIUIEKTHOTO  BBIMYCKAa  MPOIYKIMH  C
WCIIOJIb30BAaHUEM CPEJCTB ONIEPATUBHOTO YIIpaBIEHUA?

2-5 pybexcuas ammecmayus no OUCYUniuHe
bunem Ne3
«Hnghopmayuonnvie 0CHOGLL OUCNEMUEPCKO20 U MEXHONOUYECKO20 YRPAGTIEHUSD)

D.1.0.

Bonpocut:
1. UTo A0MmKHO MOAEPKUBATH BTOPUYHOE 000PYI0BAaHNE YPOBHS IPUCOSTUHEHHUS?

2. IlpuBeaure KaaccUPUKAINIO COBPEMEHHBIX CUCTEM YIIPABIIECHUS POU3BOJCTBOM.

2-5 pybexcuas ammecmayus o OUCYUniuHe
Bunem Ned
«Hnghopmayuonnvie 0CHOBbL OUCHEMUEPCKO20 U MEXHOLO2UHECKO20 YNPAGTIECHUS

D.U.0.

Bonpocut:
1. T'ne pasmemaercst o6opyaoBaHue ypoBHs nmpucoenunenus 35 — 6(10) kB
2. Yro BKIIOYAET B cels moneBoe o0opyaoBaHue?

2-s pybesicnas ammecmayust no OUCYUNJIUHE
Bunem Ne5
«Hnpopmayuonuvie 0OCHOBbI OUCNEMYEPCKO20 U MEXHOIOSUUECKO20 YNPABLCHUSL

D.U.0.

Bonpocut:
1. T'ne pasmemaercst obopyaoBaHue ypoBHs npucoenuaenus 35 — 6(10) kB?
2. [lpuBemuTe TUMOBYIO CTPYKTYpPY KOMIUIEKCA aBTOMATHU3UPOBAHHONH  CHCTEMBI
yIpaBiIeHUs! TEXHOJIOTMYECKUMHU IPOIECCAMU
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2-51 pybescHas ammecmayusi no OUCYUNIUHE
bunem Ne6
«Hnpopmayuoruvle 0OCHOBbI OUCNEMUEPCKO20 U MEXHONOSUUECKO20 YNPAGICHUS

D.1.0.
Bonpocubt:
1. YeM noimkHO OBITH OCHAILIEHO MTEPBUYHOE 000PYI0BaHHE YPOBHS Iporiecca’?
2. Yro obecrieunBaeT HHPOPMAIIMOHHAS [IIHA YPOBHS TIporiecca?
2-51 pybescnas ammecmayusi N0 OUCYUNIUHE
bunem Ne7
((HHd)OpMaUUOHHble OCHOBbl ducneml{epacoeo U MexXHOI02UHeCKO20 YynpaeieHus»
D.N.0.
Bonpocsi:
1. Yrto obecrieunBarOT MOACTAHIIMOHHAS IIUHA U [IMHA TIPUCOCTUHEHUH?
2. lns dvero TpeOyercs CHHXPOHM3AIMsI BpPEMEHHBIX BBIOOPOK Ha IUQPOBOI
HoacTa”mu?
2-1 pybescnas ammecmayus o OUCYUNIuHe
bunem Ne§
((HH([)OpMaL;MOHHble OCHOBbl 0ucnemuepc;<oeo U MEXHOI02UHECKO20 YNpaeieHusl»
D.N.0.
Bonpocui:
1. Kakue TpeboBaHuUs MPeAbSIBISIOTCS K HH(HOPMAIIMOHHBIM MOJENSAM, POTOKOIAM
obmena?
2. Yo BKIIOYaET B ceds mojeBoe obopynoBanue?
2-s pybescHas ammecmayusi N0 OUCYUNTUHE
bunem Ne9
((HHd?OpMClL{MOHHbZe OCHOBbl ducnemuepcxozo U MexHoJI02U4eCcKo2o YynpasieHus»
Q.U.0.
Bonpocut:
1. Ko pykoBoauT Bceil paboToii o onepaTUBHOMY YIpPaBJIEHHIO?
2. YTo HOMKHO MOAEP>KUBATh BTOPUYHOE 000PYI0BAaHNUE YPOBHS MPUCOCTUHEHUS?
2-s pybesichas ammecmayusi no OUCYUNJIUHE
Bunem Nel0
«I/Iquopmauuounble OCHOBbl ducnemqep(moeo U MmexHoa02U4eCcKo2o ynpaeilenus»
Q.N.0.
Bonpocui:

1. YTo 1oMmKHBI MOAJEPKUBATH HH(POPMAITMOHHBIE MOJIETH U MIPOTOKOJIBI
B3aumoaercTaus cornacHo IEC 618507
2. IlpuBeauTe KIACCU(PHUKAIMIO COBPEMEHHBIX CUCTEM YIPaBIICHUS IPOU3BOICTBOM.
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Kputepun oneHKH BbINOJTHEHUs] MUCbMEHHOH KOHTPOJIbHOM padoThl (PyOesKHBII KOHTPOJIb):

Kpurepun onieHkH 0TBETOB HA TeOpeTHYECKHUE BONPOCHI:

pe3yJIbTaT, COACPKAIIMA ITOJHBIA MPABWIbHBIM OTBET, IOJHOCTBIO— COOTBETCTBYIOIIUMI
TpeOOBaHUSAM KPUTEPHSI, — MAKCUMATHHOE KOJMYECTBO OAJLIOB;

pe3yNbTaT, CoAepKAIIMN HETOMHBIN MPaBUIbHBIA OTBET (CTENEHb MMOJHOTHI— OTBETa — OoJiee
60%) wiM OTBET, COAEp)KAIMKA HE3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIUN
HE3HAYUTENIbHbIE OTCTYIUICHUS OT TpeOoBaHuil kKputepus, — 75% OT MaKCHUMAalbHOTO
KOJIMYeCTBa 0aJIjoB;

pe3yibTaT, COACPKAIINN HEMTOHBIA MPaBUIBLHBIN OTBET (CTENEHb MOJHOTHI— OTBeTa — OT 30
no 60%) wnum OTBET, COJEpXKAIlUKA 3HAYUTENTbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIHMA
3HAYUTENbHbIE OTCTYIUIGHHS OT TpeOoBanuit kputrepuss — 40 % OT MakCUMAalbHOTO
KOJIMYeCTBa 0aJIjIoB;

pe3yNbTaT, COEPKALINI HETIOJIHBIN MPAaBUIIbHBIN OTBET (CTENEHb MOJTHOThI— OTBETa — MEHEE
30%), HenpaBUIIbHBINM OTBET (OTBET HE MO CYIIECTBY 3aJaHUs) WK OTCYTCTBUE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOIIUI MOJIHOCTHIO TpeboBanusiM kputepus, — 0 % oT MaKCUMaJIbHOTO
KOJIM4YecTBa 0aJioB;

bannwet 3a meopemuueckue 60onpocwvl 6vb1600AMCA KAK CPEOHUN 0anl NO 3A0AHHLIM CHLYOEHMY
6onpocam, He CHUMAA KOUUECMEO «KHABGOOAUUX) U YIOUHAIOUWUX BONPOCOE.

KpnTepml OI¢HKH BBINIOJIHECHUSA 3aJaYH:

Onenka XapakTepuCTUKH AeCTBUI 00y4aromerocs
10 OOyyaromuiicss caMOCTOSITENIbHO U MPaBWJIBHO PeIIni yu4eOHO- MPOPEeCcCCHOHATbHYIO
6astop | SAAATY, YBEPEHHO, JIOTHUHO, MOCTENOBATENLHO H apryMEHTHPOBAHO M3arai CBoe
pelIeHue, UCIoNb3ys MpodecCHOHANBHBIC TOHATHSI.
3 OOyyaromuiicss CcaMOCTOSITEIbHO M B OCHOBHOM HPaBWIBHO pemuia y4eOHo-
GAILIOR npodecCHOHATBHYIO  337ady,  YBEPEHHO, JIOTUYHO, IIOCIENOBATEIbHO U
apryMEHTHPOBAHO M3JIarall CBOE PEIICHHE, CIIOb3Ysl MPodecCHOHANbHBIC TOHSATHSI.
6 OOyuaromuiics B OCHOBHOM PEIIMI y4eOHO-NPO(ecCHOHANBHYIO 3a/iady, JOMYyCTHII
Gamtop | FECYICCTBCHHbIE ommOKu, cmabo apryMeHTHpPOBAl CBOE pEIIeHHE, HCIONB3Ys B

OCHOBHOM HpOCI)eCCI/IOHaHLHLIe TIOHATHS.

0aJ1J10B

OOyuaromuiics MpaBUIBHO peIln yueOHO-IpodeCCHOHATBHYIO 3a/1auy He MeHee 2/3
3 BCel pabOThl WM AOMYCTUII HE Oosiee 0JHOM IpyOOi OMIMOKHM U IBYX HEJI0YETOB, HE
Oosee ogHOM TPyOOIi M OHOM HETpyOO# omMOKH, HEe 0oJiee TPeX HEerpyObIX OMHOOK,
OIHOI HerpyOoOil OmMOKM M TpeX HEAOYETOB, MpPU HAJTUYUU YEThIPEX-TISTH
HEJIOYETOB.

0 OObyuaromuiics He permi yueOHO-po(ecCHOHANBHYIO 3a1auy.

Nk W=

3 cemectp (OPO,03P0), 1 cemectp (3PO)
Bonpocuwl k sx3ameny

HazoBure ocHoBHY10 11€16 co3nanus LIIC.

[TosicHuTEe KOHCTPYKLUIO M IPUHIHI ACHCTBUS ONTUYECKOTO IpeoOpa3oBaTes TOKa.
[TosicHuTe KOHCTPYKIMIO M IPUHIIUI JeHCTBHUS onTH4eckoro nmpeodpazoaresns Toka NXCT.
[TosicHUTEe KOHCTPYKLUIO M IPUHIUI JeHCTBUS onTHYeCKOoro mpeodpaszoBatens NXVT.
[TosicHuTe KOHCTPYKUMIO M NPUHIMII JEHCTBHS ONTHYECKOro IpeoOpa3oBaresis TOKa U
HanpspkeHuss NXVCT.

[TosicHUTE KOHCTPYKLIHMIO W IPUHLMII JCHCTBHS ONTHYECKOIO MOXYJA Ul MHTErpaluu B
00opyI0BaHuE.
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10.
11.
12.

13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.
29.

30.

[TosicHuTE KOHCTPYKITUIO ¥ IPUHITUI IEHCTBUS KOMILIEKTA JIEKTPOHHBIX OJIOKOB.
[TosicHuTEe KOHCTPYKLHUIO U IPUHLIUII JCHCTBUSI MArHUTOONITHYECKOT O IipeoOpa3zoBaTelis ToKa
cepunt MOCT.
[TosicHuTe KOHCTPYKIMIO ¥ TPUHIMI JCHCTBUS, KOMOMHHUPOBAHHOTO  ONTHYECKOTO
U3MepuTeNbHOro ycrporctsa OMU.
[ToscHUTE KOHCTPYKIIMIO U IPUHIIMI ACHUCTBUS paclpeneuTeIbHOro ycrpoiictBa PASS.
[TosicHuTE KOHCTPYKLUIO M IPUHIMI JAEHCTBUS pacupenenurenbHoro yerpoicrsa DTC-126.
[losicHuTe KOHCTPYKIHMIO W TPUHLWN JIGHCTBUS  paclpeleNUTENIbHOTO  YCTPOWCTBA
COMPASS.
HazoBute ocobGeHHOCTH pa3pabaThiBAEMBIX KOHIIENTYAIbHBIX MPUHLUIOB TMOCTPOCHUS
U (POBBIX MOACTAHIIUN B paCIIPEICTUTEIBHBIX CETSIX.
HazoBuTe ocHOBHBIE 0a30BbIe MPUHIIMITBI TOCTPOSHUS LIUPPOBOI MOJICTAHIINY.
J1J1s 4ero ucnombp3yeTcsi BTOPUYHOE 000pyA0BaHHE TU(PPOBON MOACTAHLIUH?
Kakue TpeGoBaHus NpeabaBIAIOTCS K HH()OPMALIMOHHBIM MOJIEISIM, TPOTOKOJIaM OOMeHa?
UTO MOKHBI MOAIEPKUBATh WHPOPMAIMOHHBIE MOJCIN M MPOTOKOJIBI B3aUMOICHCTBUS
coriacHo [EC 61850?
YTo 10MKHO MOAEPKUBATH BTOPUYHOE 000PYIO0BAHKUE YPOBHS MPUCOSAUHEHUS?
YTo 10JKHO MOAAEPKUBATh 000pyioBaHue ypoBHs npucoeauHenus 110 kB?
I'ne pa3meraercst o6opyioBaHue ypoBHs npucoeannenus 35 — 6(10) kB?
YeMm 10KHO OBITH OCHAILIEHO NEPBUYHOE 000pYI0BaHUE YPOBHS Iporecca’?
Uro oOecrieynBaroT MOACTAaHIIMOHHAS IMHA U IIMHA TPUCOCANHEHUN?
Yro obecnieunBaeT MHPOPMAIIMOHHAS IIIMHA YPOBHS mporiecca?
Ha uéMm ocHOBaHa enuHas HHGOpMaIMOHHAs Tu1aTGopma Ha UPPOBO IMTOACTAHITHN?
st yero TpeOyeTcsi CHHXPOHHU3ALUS BpPEMEHHBIX BIOOPOK Ha HU(POBOIA

a. IMOACTaHIUU?
[IpuBenuTEe TUNOBYIO CTPYKTYPY KOMILUIEKCAa aBTOMATHU3UPOBAHHON CHUCTEMBI YHPABIICHHS
TEXHOJIOTUYECKUMH IPOLIECCaMHU.
Yro BKIItOYAET B ce0s moseBoe 00opyoBaHue?
[TpuBenute knaccuduKalo COBPEMEHHBIX CUCTEM YIPaBIEHUS IPOU3BOJCTBOM.
Kak Ha3pIBaeTCsl IIEHTPAIM30BAHHOE HEMPEPHIBHOE HAOIIOJIEHUE, KOHTPOIb U OMEpPaTHBHOE
peryivpoBaHMe XoJa IpPOMU3BOJCTBA, OPraHU3yeMO€ Ha OCHOBAHWU YCTAHOBIIEHHBIX
KaJleHJAApHBIX TJIAHOB, CMEHHO-CYTOYHBIX 3aJlaHUi B LIETsAX 0oOecredeHus paBHOMEPHOTO U
KOMIUIEKTHOTO BBITYCKa MPOIYKIIMH C UCIOJIb30BaHUEM CPEACTB ONEPATUBHOIO YIPaBIECHUS?
Kto pykoBoauT Bceit paboTol 1o onepaTUBHOMY YIPaBICHHUIO?

T'PO3HEHCKHH I'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHUU YHUBEPCUTET

umenu axaoemuxa M.J]. Munnuonuwukosa

BUJIET Ne 1

ﬂucuunﬂuHa HH(bODMaquHHbl@ OCHO6bL ()ucnemqepCKozo U MEexXHOJI02Uu4eCKo20 ynpaeieHuA
Huemumym U3 npohuL N0020MOBKU cemecmp __3

1. HasoBute ocHOBHY10 1enb co3nanus LIIC.
2. Ko pykoBomuT Bceli paboTo# 10 ONIEpaTUBHOMY YIPABICHUIO?

3aB.xadeapoit DOI1 P.A-M. MaromaznoB
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T'PO3HEHCKHH IT'OCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonwukosa

BUJIET Ne 2

ﬂucuunﬂuH(l HHd)ODMaquHHble OCHO6bl OucnemqepCKoeo U MEexXHOoJI102Uu4eCKo20 ynpaeieHuA
Hnemumym U9 npouie N0020MosKu cemecmp __ 3

1. TlpuBenute KIaccu(UKAIUIO COBPEMEHHBIX CUCTEM YIPABJICHHUS IIPOU3BOJICTBOM.
2. TlosicHMTE KOHCTPYKIMIO U IPUHLIUI JIeHCTBUS ONITUYECKOr0 IIpeodpa3oBaTesis TOKa.

3aB.xadenpoit IOI1 P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYIJAPCTBEHHBIA HEDQTAHOH TEXHUYECKHUH YHUBEPCHUTET
umenu axaoemuxa M.J]. Munruonuwukosa

BUJIET Ne 3

ﬂucuunﬂuHCl HHd)OlJMaMMOHHbl@ OCHO6bl ducnemuepcxoeo U MEexXHOoJI02u4eCKo20 ynpaeileHu:
Huemumym U9 npouie n0020mosKu cemecmp __ 3

1. IlosicHuTE KOHCTPYKLMIO U IPUHLKII AEHUCTBUA pacnpenenuTenbHoro ycrpoiictsa COMPASS
2. TlosicHUTE KOHCTPYKIIMIO U IPUHLIMII IEUCTBUS oNTUYECKOro npeodpaszosarens Toka NXCT.

3aB.xadenpoit 3211 P.A-M. MaromasoB

T'PO3HEHCKHUH T'OCYJAPCTBEHHBIA HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Muniuonuwukosa

BUJIET Ne 4

ﬂucuunﬂuH(l HHd)ODMdquHHble OCHO6bl ()ucnemqepcm)eo U MEXHOJI02UYeCKO20 YnpaeileHUuA
Hnemumym U2 npoghub n002omosKu cemecmp __ 3

1. TlosicHHMTE KOHCTPYKIMIO U IPUHLIUII AEUCTBUS onTUYecKoro npeodpazonarens NXVT.
2. llpuBenuTe THUIOBYIO CTPYKTYPY KOMIUIEKCA aBTOMAaTHU3MPOBAHHOM CHCTEMBI YIPaBICHUS
TEXHOJIOTUYECKUMH IPOLIeCCaMHU.

3aB.xadeapoit IOI1 P.A-M. Maromanos
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T'PO3HEHCKHH I'OCYJAPCTBEHHbBIN HEDTAHOH TEXHUYECKHUU YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonwukosa

BUJIET Ne 5

ﬂucuunﬂuH(l HHd)ODMaquHHble OCHO6bl OucnemqepCKoeo U MEexXHOoJI102Uu4eCKo20 ynpaeieHuA
Hnemumym U9 npouie N0020MosKu cemecmp __ 3

1. TlosicHMTe KOHCTPYKLIMIO M TPUHIUI ACWCTBUS ONTHYECKOTO Ipeodpa3oBareis TOKa H

HanpspkeHus NXVCT.
2. Jlns gero TpeOyeTcs CHHXPOHHU3AINS BPEMEHHBIX BEIOOPOK Ha MU (PPOBOIA
noacTa”mu’?
3aB.xadenpoit D011 P.A-M. MaromasoB

T'PO3HEHCKUW IT'OCYJAPCTBEHHbBIF HED®TAHOH TEXHUYECKHUU YHUBEPCUTET
umenu axaoemuxa M.J]. Munruonuwukosa

BUJIET Ne 6

ﬂucuunﬂuHCl HHd)ODMaMMOHHbl@ OCHO6bl ducnemuepcxoeo U MEexXHOoJI02u4eCKo20 ynpaeileHu:
Huemumym U9 npouie n0020mosKu cemecmp __ 3

1. TlosicHUTE KOHCTPYKIIMIO M MIPUHIIMII JEHCTBHUS ONTHYECKOTO MOYJIS Al MHTETPAIlK B
o0opyoBaHue.
2. Hauyeém ocHoBaHa eaunHasi uH(popManoHHas miatdopMa Ha HU(PPOBON MOACTAHITUU?

3aB.kadenpoit 3311 P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYJAPCTBEHHBIH HEDTAHON TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Munnuonwukosa

BUJIET Ne 7

ﬂucuunﬂuHa HHd)ODMGquHHble OCHOBbl ()MCH@m’%eDCKOZO U MEexXHOJI02UYeCKOo20 ynpaeierus
Huemumym U3 npohuL N0020MOBKU cemecmp __3

1. TlosicHHTE KOHCTPYKIMIO U MPUHIIMIT IEHCTBHSI KOMIIEKTA 3JIEKTPOHHBIX OJIOKOB.
2. Yto obecnieunBaeT nH(GOpMaLlMOHHAS IIIMHA YPOBHS Iporiecca?

3aB.xadeapoit IOI1 P.A-M. Maromanos

31



T'PO3HEHCKHH IT'OCYJAPCTBEHHAIH HE®TAHOH TEXHUYECKHU YHUBEPCUTET
umenu axaoemuxa M.J]. Munntuonwukosa

BUJIET Ne 8

ﬂucuunﬂuH(l HH@OﬁMaUMOHHble OCHO6bl OucnemqepCKoeo U MEexXHOoJI102Uu4eCKo20 ynpaeieHuA
Hnemumym U9 npouie N0020MosKu cemecmp __ 3

1. TlosicHUTE KOHCTPYKITUIO M MPUHITUT ACUCTBUS MAarHUTOONITUYECKOTO Mpeodpa3oBarens ToKa
cepun MOCT.

2. Yro obecnieunBarOT MOACTAaHLMOHHAS IIMHA U IIMHA IPUCOCIUHEHUI?
3aB.kadeapoit D11 P.A-M. Maromanos

T'PO3HEHCKHUH IT'OCYIJAPCTBEHHBIA HEDQTAHOH TEXHUYECKHUH YHUBEPCHUTET
umenu axaoemuxa M.J]. Munruonuwukosa

BUJIET Ne 9

ﬂucuunﬂuHCl HHd)ODMaMMOHHbl@ OCHO6bl ducnemuepcxoeo U MEexXHOoJI02u4eCKo20 ynpaeileHu:
Huemumym U9 npouie n0020mosKu cemecmp __ 3

1. TlosicHuTe KOHCTPYKIMIO ¥ TIPHHIMII JEWCTBUS, KOMOMHHPOBAHHOTO  ONTHYECKOTO
nu3MepuTeNbHOro ycrporctsa OMU.

2. Yem m0mxKHO OBITH OCHAIIIEHO IEPBHYHOE 000PYAOBaHKE YPOBHS mpoiiecca?
3aB.kadenpoit D911 P.A-M. MaromanoB

T'PO3HEHCKUH T'OCYJAPCTBEHHBIA HEDTAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M.J]. Muniuonuwukosa

BUJIET Ne 10

ﬂucuunﬂuH(l HHd)ODMdL{uOHHble OCHO6bl ()ucnemqepcm)eo U MEeXHO102U4YeCKOo20 YnpaeieHus
Hnemumym U2 npoghub N0020mMosKu cemecmp __ 3

1. TlosicHUTE KOHCTPYKIMIO ¥ IPUHIIMI JIEHCTBHS PaCIpPEAEIIUTENBHOrO ycTpoiicTBa PASS.

2. lloscHUTEe KOHCTPYKIMIO M TPUHUUN JEHCTBUSA  PACHPENEIIUTENIBHOTO  YCTPOWCTBA
COMPASS.

3aB.xadeapoit IOI1 P.A-M. Maromanos

Kpurepun oneHok MTOroBOro KOHTPOJIA (3a4eT):

3auTero BBICTABIISIETCS [IPU YCIIOBUH, €CIIH CTYJICHT ITOKa3bIBAECT XOPOIINE
3HaHUs U3YYEHHOro y4eOHOT0o MaTepuaa
BBICTABIISIETCS [IPU HATWMYNH CEPHE3HBIX SHHH B Tporecce
He 3aureno P p yoym pont
U3JI0KEHHUsl yueOHOro MaTepuasa
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KpnTeme OICHOK UTOIrOBOI'0 KOHTPOJIHA (3K3aMeH):

OO OTBETHI COZIEPIKATEIBHBI U HE CO/IEPIKAT OIINOOK, TaHBI OTBETHI HA
JIOTIOJIHUTEJIbHBIE BONPOCHI 110 APYTHM TEMaM Kypca

Xopo1io OTBETHI COACPHKAT HETPHUHLIUITHATIEHBIC OIINOKH

Y I0BIETBOPUTENBHO OTBETHI COZiepkKaT rpyOble OIOKH

HeynosnerBopurensno HET CO/Iep KaTeIbHOr0 OTBETAa Ha OJIMH U3 BOIPOCOB OMJIETA

CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPbI
a) OcHoBHas JUTEpPaTYypa

1. IleBuona, T. I'. Cucremsl yrpaBiieHUs] TEXHOJOTHUECKUMHU TpolieccaMy U MH(OpMaIMOHHbIE TeXHOJIoruM : yueoHoe nocobue / T. I'. IlleBuoBa.
— KemepoBo : KeMepoBCKHil TEXHONOTHYECKUI MHCTUTYT MUILEBOU MpoMbIlIeHHOCTH, 2014. — 82 c.

2. TIlepyxun, M. IO. TexHuueckue cpeacTBa KOHTPOJS B CHCTEMax YIpPaBJIEHUs TEXHOJIOTMYECKUMH IpoleccaMu : ydueOHoe mocobue / M. HO.
[lepyxun, B. I1. IBmmH. — Kazans : Kazanckuii HallMoHaIbHBIN HCCIE10BaTENbCKUI TEXHOJIOTHYECKUI YyHUBEpcUTeT, 20. — 147 c.

3.  VYmnpaBieHue JOITMCTUYECKUMHU U TEXHOJOTUYECKUMH MHHOBALMSIMU B MPOMBIIIJIEHHOM KOMILIEKCE : IPaKTHUKyM / coctaButenu A. A. JIyOHuHa,
®. ®@. lNamumynuna. — Kazans : Kazanckuil HallmOHAIBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUN yHUBEpCUTET, 2016. — 84 c.

4. Tepacumos, A. B. [IpoekTupoBaHie aBTOMAaTU3UPOBAHHBIX CHCTEM YIIPaBJIEHUS TEXHOJOTMUYECKUMH IpolieccamMu : ydyeOHoe mocobue / A. B.
I'epacumos. — Kasans : Kazanckuii HallMOHaIbHBIN UCCIIEOBATEILCKNN TEXHOJIIOTHUECKUH yHUBEpcuTeT, 2016. — 123 c.

0) lonoiHuTeIbLHAS JIUTEPATYpPa

1. TpeHnsl u cuieHapuH pa3BUTHS MUPOBOM 3HepreTuku B nepBoil nonoBuHe XXI Beka (kuura), benoropses A.M., bymyes B.B., I'pomoB A. 1.,
Kypuues H.K., Macrenanos A.M., 2011, Oueprus, IHCTUTYT SHEPreTUUECKON CTPATETHH.

2. JumukoB A.E., Teopus um mpakTuka NpUMEHEHHS BO30OHOBISEMBIX MCTOYHHUKOB 3Hepruu. CrucremMa KOMIETEHTHOCTHO-OPUEHTHPOBAHHBIX
3amannii. YueOHo-MeToandeckoe mocooue (kuaura), 2016, Yausepcurer U'TMO

3. CrosnoB H.M., Cmupnos C.C., CmupnoBa A.B., Mcnonb3oBaHue BTOPUYHBIX YHEPrOPECYPCOB U BO3OOHOBISEMBIX MCTOYHUKOB YHEPIHH.
OHeproaynut. YuebHoe nocobue (Kypc nekuuil) (kaura), 2019, Cesepo-Kapkasckuil penepanbHblii yHUBEPCUTET

B) UHTEepHeT-pecypchI:
1. http://www.kodges.ru/nauka/182219-vvedenie-v-specialnost-yelektroyenergetika.html
2. http://www.twirpx.com/file/1050374/
3. http://fondknig.com/books/apparatura/electotech/232026-
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