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ITACIIOPT

®OHJIA OHIEHOYHBIX CPEJACTB IO YYEFHOM JUCIAILJINHE
Hnpopmayuonnvie ocHogwbl ducnemuepcko2o u mexHoi02u4ecko20 YnpaeieHusl

(HaMMEeHOBaHUE AUCITUTUTHHBI)

Kox konrposmpyemoii
No KonTposmpyembie pa3aesibl A poHpy HanmenoBanme
KoOMIIeTeHII MM (UM ee
n/n (TeMbI) AN CHUITHHBI OLIEHOYHOT'0 CPe/ICTBA
4acTH)
3aa4ym TUCIETYEPCKOTo
AATH p CobecenoBanue
1. | ynpaBnenus. Mepsl YK-1, [IK-1
KonTponbnas pabota
nHpopmaruu
2 Crioco0sI TpeoOpa3oBaHus VK-1. TTK-1 CamocrosiTenbHas
" | uadopmanuu. KBantoBanue ’ pabora
[lepenocunku nHMHOPMAIHH. CamocrosTenbHas
3. YK-1, [IK-1
CrekTphl IepeHOCYHKOB pabota
4 Mertonbr monyiisiuu. Konbl, VK-1. [IK-1 CamocrosTenpHas
" | oOHapy>XKMBAIOIIKE OMIMOKHU ’ pabora
Kozpb! u xonupoBaHHbIE
5. | curHanbl. OCHOBHBIE YK-1, I1K-1 [IpakTuueckas padbota
XapaKTePUCTHKHU
Passutue cpencrs
HCIIETUYEPCKOTO U
6. | p YK-1, [IK-1 [IpakTnueckas padbora
TEXHOJIOTUYECKOTO
yIpaBIeHUs
NEPEYEHDb OIIEHOYHBIX CPEJICTB
HaumenoBanmue IIpencraBienune
Ne Kparkas xapakrepucruka
OLICHOYHOI0 OLICHOYHOI'0 CpPe/ICTBA
n/n OLICHOYHOI0 CpeACTBA
cpeacrsa B oHae
CpencTBO KOHTPOJIsl, OPraHN30BaHHOE KaK
crenranbHas 6ecesia MpernoaaBaTess C
B Ala TIpEron . Bomnpocs! o remam /
00y4aromuMcsi Ha TEeMBbI, CBSI3aHHBIE C N3y4aeMOi
1 | Cobecedosanue - paznenam
TVICIUTUTMHOM, ¥ PACCYMTaHHOE Ha BBISICHEHUE
. JUCIUTLTAHBI
o0beMa 3HaHUH 00yyaroIIerocs Mo ONpeIeIEHHOMY
pasneny, Teme, mpodjaemMe u T.11.
CpencTBo NpoBepKU YMEHUN IPUMEHSATh KOMILIEKT
Koumponvnas MOJTyYSHHBIE 3HAHUS JIJISl pEIICHUS 3a/1a9
2 KOHTPOJIbHBIX
paboma OTIpEeACTIEHHOTO TUTIA TI0 TEME WU .
. 3aJJaHAi TI0 BapUaHTaM
pasneny y4eOHOM TUCIUIIIAHEI.
p CpencTBo NpoBEepKH YMEHUN IPUMEHSTh KommekT 3aganuii
3 actemno TIOJTyYeHHBIE 3HAHKS 110 3apaHee ONpeIeIeHHOI JUTS BBITTONHEHHS
P ‘é‘ib””ecmﬂ METOIMKE JIJIsl PEIEHNs 3a/1au WM 3aaHui 10 pacyeTHO-
aboma .
p MOJYJIIO WA TUCIHATUIMHE B L[EITOM. rpaduueckoil paGoThI
YacTUyHO perIaMeHTUPOBAHHOE 3aaHHE,
MMEFoIIIee HECTAaHIaPTHOE PEIICHHE 1
B Hap P TeMbl rpynmnoBsIx
MO3BOJISIFOIIEE JUArHOCTUPOBATh YMEHHUS,
Teopueckoe . u/unm
4 WHTETPUPOBATH 3HAHUS PA3ITUIHBIX 00JIACTEH,
3a0anue WHIMBUTYy ATBHBIX
apryMEHTHPOBaTh COOCTBEHHYIO TOUKY 3pEHHUSL. .
TBOPUYECKUX 3aTaHHHA
Mo3keT BBIMONHIATHCS B UHAUBUYaTbHOM MOPSIKE
WM TPYIIOH 00yYaromuxcs.
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BOIIPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIIAN KOHTPO.Ib)

Pa3znen 3agaun aucneryepckoro ynpapJjeHusi. Mepbl uHGopmanuu

1. Ha3HaueHne aBTOMAaTH3UPOBAHHOM CHUCTEeMBbI jaucrierdepckoro ympasinenus (ACHY) B
JHEprocucTeMax

2. Ctpykrypa AC/1Y, KOMIUIEKC TEXHUYECKUX CPEJICTB

Pa3zgen Cnoco0nl npeodopasosanus nadopmanun. Keanrosanue

1. Tlonstue nHpOpPMALTUN

2. Coop, mepenaya, oOpabOTKa M OTOOPAKEHHE OIEPATUBHO-TUCIIETYEPCKON WH(MOpPMAIUU Kak
OCHOBA aBTOMAaTHU3aIMH yIIPABJICHUS SHEPrOCUCTEMAMHU

3. KonnuectBeHHble Mepbl HHPOPMAIIH

4. Ouenka konuvectBa HMH(POpPMAIMK B MHOTODJIEMEHTHBIX COOOMICHUSX HW B TOKA3aHUAX
U3MEpUTENIbHBIX TPHUOOPOB

5. BnusHue moMex Ha KOJIHYECTBO MH(OPMAIIMH B COOOIICHUSX

Pasnen llepenocuuku nndopmanun. CrieKTpbl NEPEHOCYNKOB

1. Bunapl nepeHOoCYnKOB HH(POPMAIIUU, UX OCHOBHBIE XapaKTEPHUCTUKHU

2. Curnainbl, OCHOBHBIE HH()OpPMAIIMOHHBIE M (PU3UYECKHE XaPAKTEPUCTUKH CUTHAIOB
3. Croco0slI MoTy4eHus JUCKPETHBIX U HEMPEPHIBHBIX CUTHAJIOB

Pasznen Metoanl Mmoayasauuu. Koabl, 00HAPY:KMBAIOIIHE OIIHOKH

[TonsiTrie MOAYSILIMK, HENPEPBIBHAS U UMITYJIbCHAS MOYJISALIUSA, CIOCOOBI peanu3auu
Be3n30bITOYHEIN HEMOMEXO3AIMILIEHHBIN JIBOMYHBINA KO

Kozpl, oOHapykuBaromiye omuoKku

Kon ¢ 3amuToit 1o 4eTHOCTH

Kon ¢ npocTeIiM OBTOpEHHEM, C TOBTOPEHUEM U MHBEPCUEH

Koppensunonnsliii Koz

Kox Ha ogHO coueranue

JIBOMYHBI CMEHHO-KA4YE€CTBEHHBIN KO/ ¢ K-KpaTHbIM OBTOPEHUEM CUMBOJIOB

ONoGa~wWdE

Pa3nea Koabl M KOOMPOBAHHLIE CHTHAJILI. OCHOBHBIE XaAPAKTEPUCTHKHU
1. KonupoBanue nHpopMaluu, OCHOBHbIC TTOHSTUS

2. Bunasl xonos

3. OCHOBHBIE XapaKTEPUCTUKH KOJIOB

Pasnen PasBuTHe CpEACTB AMCNETYEPCKOr0 M TEXHOJIOTHYECKOI0 YIIPABJICHHSA
Bunbl momex, nX OCHOBHbBIE XapaKTEPUCTUKU

CriocoObI MOBBILIEHUS] TOMEX0YCTOWYMBOCTH MEpeaun

JlocToBepHOCTH Mepeaaun onepaTUBHO-AUCIETYEPCKON HH(OpMaLUn
CriocoOb! MOBBILIEHUS JOCTOBEPHOCTH Nepeaayn HH(OpMaIUH

[lepenava nHdopmanuy ¢ TOBTOPEHUEM

[Tepenaua nnpopmaru ¢ 0OpaTHOH CBSI3bIO

ocoarwnE

B cooTrBercTBHM C TMOJIO)KEHHEM O OaNIbHO-PEHTHHIOBOM CHCTEME OLEHKH Y4yeOHOM
nestensHoctn cryaeHta [THTY, pacnpeneneHue OaaioB 1O BHIAM CEMECTPOBBIX OTYETHOCTEH
OCYIIECTBIISIETCS CISAYIOIIMM 00pa3oMm:

Buowvt omuemnocmeii bannvi(max)
Ouyenka Ammecmayuu 1 amm 2 amm Bcezo
desmenvrocmy | 1 SKYIHUH KOHTPOIIb 15 15 30
cmyoenma 6 Py6exHbIi KOHTPOIB 20 20 40
npoyecce CamocrosiTenpHas pabora 15 15
( 600]63}; 66’;75106) Hocemaemocts S 10 15




| UTOI'O | 100 |
Kpurepun oueHKu 0TBETOB HA TeOpeTHYECKHEe BONPOCHI (TeKYIIHl KOHTPOJIb):

v pesynbTar, COAEpXKALMH IOIHBIA INPAaBUILHBIA OTBET, MOJHOCTHIO— COOTBETCTBYIOIIUMI
TpeOOBaHUSAM KPUTEPHSI, — MAKCUMAITHHOE KOJIHMYECTBO OAJLIOB;

v/ pesyibTar, coAepKallMii HEMOJHBIA MPaBUILHBIA OTBET (CTENEHb IOJHOTHI— OTBETa — OoJiee
60%) wiM OTBET, CcoAepXKaIlWi HE3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMCIOIIUI
HE3HAYUTENIbHbIE OTCTYIUIEHUsI OT TpeOOBaHUN KpuTepus, — 75% OT MakCUMaJIbHOTO KOJIUYECTBA
0asoB;

v/ pe3ysbTar, CoAepKalluil HEMOJHbINA PAaBHIBHBIA OTBET (CTENEHD MOJHOTHI— OTBETa — OT 30 110
60%) niM OTBET, COEpKAIINI 3HAYNTEIbHbIC HETOYHOCTH, T.€. OTBET, UMCIOIIUNA 3HAYUTEIIbHBIC
OTCTyIUICHUs OT TpeOoBaHuil kpurepus — 40 % OT MaKCUMATBHOTO KOJIHYECTBA OaJIIOB;

v/ pesyibTar, CoAepKallMil HEMOJHBIM NPAaBUIBHBIA OTBET (CTENEHb MOJIHOTHI— OTBETA — MEHEE
30%), HenmpaBWIBHBIA OTBET (OTBET HE IO CYIISCTBY 3aJlaHMsI) WJIM OTCYTCTBHE OTBETa, T.C.
OTBET, HE COOTBETCTBYIOIIMH IMOJHOCTHIO TpeboBaHusAM Kputepus, — 0 % OT MaKCHMalbHOTO
KOJIMYeCcTBa 0aJIjIoB;

HAUMEHOBAHME ITPAKTUYECKHX 3AHSTUN (TEKYIIIUIA KOHTPOJIb)

1. HccnenoBanue moMexo3alMIIEHHOTO0 KoaupoBaHus. OCHOBHBIE MOHATHUS TTOMEXO03AIUIIEHHOTO
KOQUPOBaHUS

HccnenoBanne  momexo3amMIIEHHOTO  KoaupoBaHUsi. (OCHOBBI  OOHAapYy>KMBAIOLIETO |
KOPPEKTHPYIOIIETO MOMEXO03aIHUIIEHHOTO KOUPOBAHUS

WMy ibCHBIC IEPEHOCYUKH HH(OpMAIIHU

CnocoOb1 MOAYJISAIIMMA CUTHAJIOB

[lepenava TenemexaHuveckoi nHpoOpMaIUn

Pa3Butne CpCACTB JUCIETUCPCKOTO U TEXHOJOTUICCKOI'0 yIIpaBJICHHUA. OCHOBHEBIE TCHACHIINU U
MIEPCTIEKTUBBI PA3BUTHUS CPEICTB AUCIIETYEPCKOTO U TEXHOIOTUYECKOTO YIIPABICHUS.

N

o ks W

[IpakTuueckas padora Nel
Ha temy: "HccnenoBanue moMexo3alyIeHHOro KoxupoBaHyst. OCHOBHBIE TOHATHUS
MOMEXO03aUIIEHHOTO KOAUPOBaHUSA"

Henb paboTel: OcBOUTH HEKOTOpBIE 0Aa30BbIe MOHATHUS U3 MPEAMETHBIX 00JacTell "mepenaya u XxpaHeHue
uHpopmanuu" ¥ "MOMEXO3aMMIIEHHOE KOAUPOBaHHE", HEOOXOIUMBIC M NalbHEHUIIEro H3ydeHHs
MaTepHuasoB M0 TEMaTHKE.

1. Bgenenue B HOMEXO03aIMIIEHHOE KOAUPOBAHUE

OOBEeKTOM HUCCIeNOBaHUS, OYIET SBIATHCS JIMHWS CBS3W (IMHHUS TIepeladd JTaHHBIX),
0E30THOCUTENFHO K TOMY, KaKUe JJaHHBIE TI0 Hel TiepearoTcs.

EnuHCTBEHHBIM NOMYIIEHWEM SIBIETCS TO, YTO B yKa3aHUSAX MPEATOJaraeTcsl MpeacTaBICHUE
JaHHBIX B JIBOMYHOM Kone. JlaHHble XpaHsATcs U oOpabaTeiBatorcs Ha OBM B BHIe
MOCJIeIOBAaTEILHOCTH KOJIOBBIX KoMOMHaIui. Kaxmas n3 KooBbIX KOMOWHAIIWNA TIPEICTABIISIECT U3 CeOst
JBOMYHOE YHCIIO, MPEACTABISIONIEE TO WM WHOE MHPOPMAITMOHHOE 3HAYEHUE, KOTOPOE MOXKET OBITh
KaK YMCJIOBBIM 3HAYEHUEM, TaK U —HEUHCJIOBBIM (HaIIPUMED - IBOMYHBIM KOJIOM CHMBOJIA). B Takom xe
BHJIE IaHHBIC U TIEPENAIOTCS MO JIMHUU Mepe/ladyd JaHHBIX - B BUJE IMOCIEI0BATEILHOCTH OTACIbHBIX
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KOJIOBBIX KOMOWHAaIMH. JIMHUS TIepeadyn MOKET ObITh Mpe/ICTaBIICHA!



JInnus nepenauu

TToMexo3amuIEéHHEBIA KO

HWcxoaubeiii koa
Ucxomueiii kox

Y
Y
Y

M cTouHUK JaHHBIX
Konep
Hexoonep

[TpuEMHUK TaHHBIX

Ilomexa

Cnengyer uMeThb B BUJIY, YTO MPOLIECCHI 3alMCH M CUUTHIBAHMS JIaHHBIX HA YCTPOWCTBAxX
XpaHEeHHUs TaHHBIX, TAKXKEe MOXKHO pacCMaTPHBATh Kak IMpOIece Mepeaadn JaHHbIX. B manHOM ciydae
YCTPOWCTBO 3alMCHIBAIONICE JaHHbIE HAa HOCUTEIh — OYIEeT paccMaTpUBaThCs Kak IepelaTdrK
TaHHBIX, YCTPOMCTBO CUNTHIBAIONIEE JAaHHBIE — KaK MPUEMHHK JaHHBIX, IPOIECC XPaHEHHSI TaHHBIX —
KaK Irepeayda JaHHBIX [0 JIMHHUIO CBS3H.

Ha nuHum cBsi3M MOTYT HMETh MecTO TToMexu. [ToMexu MOTyT BBI3BaTh H3MEHEHHUE OT/IEIBHBIX OUT
nepeaaBaeMoro coooueHus (MCKa3uTh JaHHbIE, UM JPYTUMH CIIOBaMHU

— BHECTHU B HUX OLITHOKH).

OObluHOE KOAMpOBaHHE (HE HMEIOIIee IMOMEXO3AlUIIEHHBIX CBOMCTB, Kakoe 3aydacTylo
UCHOJb3YIOTCS NPH XpaHEHUU U 00paboTKke JaHHbIX Ha DBM) no3Bosser XpaHUTh JaHHbIE KOMITAKTHO
u oOpabarbiBaTh OBICTPO, HO, YBbI, HE IO3BOJIAIOT, HU BBIABUTH (DAKT BO3HMKHOBEHHS OIIMOOK
(uckakeHUi) TpU Tiepesade JaHHBIX, HU, TeM OoJiee, HCTIPAaBUTh JAHHBIE MOTYYCHHbBIE C UCKAKEHUSIMU
(ommOkamu nepenayn).

[TomexozamumERHOE KOJUPOBAHNUE TPEATIONaraeT UCIIONb30BaHUe MIPH Niepeaaye, Ha BpeMsl Iepe/iavd,
BMECTO OOBIYHBIX - CTeHATBHBIX, TaK Ha3bIBAEMBIX



"MmoMex03alMIIEHHBIX KOMOB". DTH KOABI HE YIOOHBI I 00pabOTKH JaHHBIX (TOTOMY 00paboTKa
naHHbiX "BHyTpu" OBM mpoBoauTcs B OOBIYHBIX KOJAX, HE MMEIONIMX MMOMEXO3alIUIIEHHBIX
CBOWCTB), HO 3aro OOJaJal0T CBOWCTBAMHM OYEHb IIOJIE3HBIMH — TIpU TMepefaye JaHHBIX,
YHUKaJIbHBIMU CBOMCTBAMHU (C TOYKM TMOHUMAHHUS WHBIX JIIOJCH HE 3HAKOMBIX C TOHKOCTSMHU
MaTEeMaTHKH, CBOMCTBaMH Kak Obl HE "BONMIEOHBIMH"). A KIMEHHO: TIO3BOJISIFOT MPUEMHHUKY (2 TOUHEE
JeKonepy NpUEMHHKA) 3aMETHTh YTO YacTh MOJYYEHHBIX JAHHBIX B Ipollecce Iepenayd Oblia
UCKa)KEHa, WIM Ja)Ke IO3BOJISIIOT MCIPABISTH OLIMOKM Iepenayd (BOCCTaHABIUBATH HMCXOJHYIO
nH(pOPMAIHIO, TY, YTO H3HAYAJILHO MMOCHUIANACH HA JIMHHUIO CBSI3U HCTOUYHUKOM JIaHHBIX, YTO ObLIa /10
HCKa)KCHHUS).

[Tomexo3ammmEHHOE KOMPOBAHNE MPU3BAHO MOBBICUTH HAJIEKHOCTH MEPEIayu COOOIICHUH,
3a0IMUTUTH TONy4yaTenss WHGOpMAIMKM OT TONYYCHUS MCKOKEHHBIX JaHHBIX (eme TOoBOPAT
"opraHn3oBaTh KOHTPOJIb JaHHBIX npu nepenade"). C MX HCHOJIB30BAHHUEM, IPOLECC Meperadyu
JAHHBIX BBITJIAIUT CIACAYIOIUM 00pa3oM:

1) Tlepen wHayajsoM Tepeadyd JaHHBIX 10 JIMHUM  CBA3U, HE MMEIOIIUE
MOMEXO03alIUIIEHHBIX CBOMCTB OOBIYHBIC KOJIBI (IPUHATO HA3BIBATh "MCXOAHBIMH") —3aMEHSIOTCS Ha
KoAbpl momMexo3amuuiéHHble. Kaxaplii U3  KOAOB, COCTaBJISIONIMX HUCXOAHYIO  HCXOIHOMN
MOCNIEIOBATEIbHOCTH  JIaHHBIX, HWHAMBHAYaJIbHO 3aMEHSETCS Ha COOTBETCTBYIOLIUN  eMmy
ClenMaJIbHBINA "'TOMeX03alnIEHHBIA KOI'";

2)  JlanHble 110 TUHUY CBA3HU TIEPEAIOTCA yKe B HOMEXO03aMIHIIEHHBIX KOAX;

3) A nanee, ecnu Hpu Iepenade MNPOU3OMAET HCKAXKEHHUE JAHHBIX, B HCKAKEHHBIX
JAHHBIX MPUHATHIX TPUEMHUKOM, JEKOJEPOM IMOMEXO3aITUIIEHHOTO KOAUPOBAHUS OYyT BBISBICHBI,
a BO3MOXKHO JJa)Ke€ M MCHpaBiIeHbl OIMOKY nepeaun. B 3akimouenue iekogepom OyaeT npou3BeeHa
oOpaTHas 3aMeHa, T.e. BpEMEHHO HCIIOJIb30BaBIIMECS JUIsl Mepefadyd MOMEXO03alUIEHHbBIE KOJOB,
OyIyT 3aMeHEeHbI Ha 0ObIYHbIE (MCXOIHBIC)KOIBI.

M3BeCTHO MHOXXECTBO aJIrOPUTMOB (WM TOBOPAT "KOJOB") IOMEXO3aLIUIIEHHOTO
KoAMpoBaHus. B 3aBHCHMOCTH OT peraeMoil KOIMPOBAaHUEM 3aJjauH, KOJIbl KJIacCU(PUIIUPYIOTCS:

1. Ooénapysycusarowue — Ux NpUMeHEHHE MO3BOJISIET NMPUEMHUKY 3adUKCUPOBATh (aKT HATUYMS
olIMOOK B COOOIIEHNH, HO HE OIpPENIeIUTh HOMEpa OIIMOOYHBIX Pa3psA0B, a 3HAYMUT, TAKUE KOJbI -
HECTOCOOHBI UCTIpaBUTHOUIHOKY. ([ToJ€3HOCTh TaKMX KOJOB COCTOUT B TOM, UTO B CIyyae €ciu (pakt
HaJIM4us OIIMOKU YCTAHOBJIEH - MPUEMHUK MOXKET 3alIPOCUTH OBTOPHYIO Nepeiavy JaHHbIX. )

2. Koppexmupywouwue — crnocoOHBl ONpPENETUTh HOMEpa OMIMOOYHBIX pa3psIOoB M 3HAYMT,
CIOCOOHBI UCTIPABUTH OLIHOKY.

3. Oonapyscusarowe-KoppeKmupyoujue — B 3aBUCHMOCTH OT 4YHCJIa OHIMOOK B COOOIIECHUH
NPUEMHHUK MOXKET UCTIPABUTh OIMOKY (MPH MajOM YHUCIIe OUIMOOK ), UIH TOJIBKO 3aUKCUPOBAThH (HaKT
BO3HUKHOBEHUS OLUIMOKH (IIpH OOJIBIIOM YHCIIE OINOOK).

YTOUHUM  HCHOJB3YyEMYH0  IIPU  ONHUCAHUU  INOMEXO3AIIMIIEHHOIO  KOJUPOBAHHUSA
TEPMUHOJIOTHIO, @ TakXe OTMETUM  HEKOTOpble  paHee  OMNyIIEeHHbIE  MOAPOOHOCTH.
[Tomexo3amuieHHOe KOAUPOBAHUE MPEATOIaraeT:

1. Hanuumwe Ha cropone npuéMHuka ""kodepa'. Komep — ycTpolicTBa WM Iporpamma,
3aMeHstomas (B COOTBETCTBHM C  HCIOJB30BAHHBIM  "ancopummom  koouposanus'’)
CTaHJapTHbIE, WM TaK Ha3bIBaeMble "'mcxooHble K0OOGble KomoOunayuu' (HE MO3BOJSIONINE
oOHapyXuBaTh B HHUX OHIMOKHM Ieperayd), Ha TaK Ha3bIBa€Mble '3aujuuiénnovle KoOOgbvle
KomoOunayuu'', obnagarone TaKk Ha3bIBAEMBIMHU ''momexo3auwyuménuvimu ceoiicmeamu'’ (To
€CTb, MO3BOJIAIOIINME OOHAPYKUBATh WJIU J1aXKe€ UCIPABIATH MOSBUBIIMECS B Mpoliecce Mepeaadn
OIIINOKN).

2. Hanuuue Ha cTopoHe NpUEMHHUKA "dekodepa’’. Jlexojep — yCTPOWCTBO MIIM IIPOrpaMMa, B
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COOTBETCTBUM C "ancopummom Oexoduposanua' - aHAIM3UPYIOIIAs MPUHATHIE 3aAIIUILIECHHBIC
KOJOBbBIC KOM6I/IHaI_II/II/I, O6Hapy)KI/IBaIOH_Ia$I HJIM UCIpaBJIgronias OIITMOOYHBIE paspsaabl, €CJIM OHU
AMEIOT MECTO OBITh B HpI/IHSITOf/'I C JIMHUM nepcaadr HdaHHBIX 3alIUIICHHBIX KOOOBBIX
KOMOMHAIMSX, U 3aTeM, B 3aBEPUICHUH DPa0OTHI, BHOBb 3aMEHSIONIAsl 3alIMIIEHHBIC KOJOBBHIC
KOMOMHAIIMH Ha COOTBETCTBYIOIINE UM HCXOIHBIC KOOBbIE KOMOMHAIIUH.

2. [Tomexo3amuineHHpIe CBOMCTBA KOIa
Bo3MoxkHOCTH MOMEXO03alMINEHHBIX KOJOB HEe OecrpenenbHbl. [Ipy MCKaKEHUU CIUIIKOM

Oompmioro  uyucna  OMT  KOJOBOM  KOMOMHAnuM  (IPEBBIIAIOIIEM  TaK  Has3bIBacMbIe
"nomexozamuuiénnsle ceolicmea’” TOMEXO03aIIMUIIEHHOTO KOJa), JEKoJep He cpabaTbiBaeT
JOJKHBIM 00pa30M, OKa3bIBAETCS HE B COCTOSIHMM KOPPEKTHO OOHAPYKHUTh U MCIPABUTh BO3HUKIIIKE
IIpH [iepeiade OMIMOKH.

Crernenp UCKaXeHU TaHHBIX MPU Nepeaue XapakTepru3yeTcsl YUCIOBbIMIIapaMeTPOM:

Kpamnocmo owmuoku (K) - 4ucio paspsaoB KOJAOBOW KOMOWHAIIMHM, WCKA3WUBIIHUXCS B
rpoIiecce nepeaaye JaHHONW KOJOBOM KOMOMHAITUH.

[Tomexo3amuiEHHBIE CBOICTBA, TI0OOT0 U3 AJITOPUTMOB [TOMEXA3ALUIIIEHHOIOKOIMPOBAaHUS,
XapaKTepU3YIOTCS IBYMS YNCIOBBIMU TTAPaMETPAMHU:

Maxkcumanvhou Kpamuocmolo oounapyscusaemou owuoku (Ko) — TO MakcuMalbHOE
3HAYEHHE KPATHOCTH OIMOKK K TpH KOTOpPOH JaHHBIH aaroputM eimé CrnocoOeH rapaHTHPOBAThH
oOHapyxeHHe (aKkTa HATUYMs OIIUOKU HE3aBHUCHMO OT TOT0,KaKue UMEHHO Pa3psibl B KOMOWHAIIUN
WCKa)KEHBI.

Takum 00pa3oM: Hpu BO3HMKHOBCHHMH OIIMOKK KpaTHOCThiO K < Ko - ommbka Oyner
rapaHTHPOBaHO OOHapyxeHa, npu K > Ko - MaHHBIM ajaropuTMOM OOHApYy)KEHHE OIIHMOKH HE
rapaHTHUPOBAHO.

Maxkcumanvhoi Kpamnocmovio Koppekmupyemoi owiuoku (Kg) — TO MaKCHMalbHOE
3HAYEHHE KPaTHOCTH OmMHMOKKM K mpu KOTOpOiW NaHHBIA aaropuTM emié CrocoOeH rapaHTUPOBATH
UCIpaBlieHHue (KOPPEKIIHI0) OMMUOKA HE3aBUCUMO OT TOTO, KaKMe€ UMEHHO pPa3pslbl B KOMOMHAIIUU
HCK)KEHBI.

[Ipyr BOBHUKHOBEHHH OMIMOKH KPaTHOCThIO K<Kx - O1110Ka OyeT OTKoppeKTHpOoBaHa, mpu K >
Kx - KOppEeKIIUs OIMOKN HE TapaHTUPOBaHA, B 3aBUCHMOCTH OT TOT'O B KaKUX MMEHHO pa3psaax
MPOU30IUIa OMIMOKA, pe3yJbTaT PadOThl AITOPUTMA JCKOJUPOBAHUS MOXKET OBITH pa3HBIM, U
HeTpecKa3yeM. A UMEHHO: JIEKO/Iep, BO3SMOXKHO — HE 3aMETUT (DaKT HAJTUYHS OIMIMOOK, BOZMOMXHO —
3aMETHT, HO TBITAsICh OTKOPPEKTUPOBATh OMMNOKY HETPABWILHO OMPEACTUT KaKHe MMEHHO Pa3psibl
MCKa)KEHBI.

Taxum 0O6pazoM, umeeM:

1) Jlnst K0/10B HE MMEIONTNX MOMEXO3AIIUIIEHHBIX CBOHCTB, CripaBeuBo: Ko= 0, Kk =0
2) J171s1 00HAPYKMBAIOIIMX TTOMEXO03AIIUIIEHHBIX KOJOB cripaBeinBo: Ko > 0, k=0

3) /I KOppeKTHPYIOIIMX MOMEXO03AIIHMIIEHHBIX KOIOB CHpaBemmuBo: : Ko > 0, Kie > 0,Ko = K
(mpu xpatHOCcTH onmOKu K < Kk ommoOka ucrnpasisieTcsi KOPPEKTHO, MPH OOJIbINEH KPAaTHOCTH
OIIMOKY pe3yabTaT paboThl AeKOIepa HEMpeIcKa3zyeM)

4) Ins o6HapyKuBalolIee-KOPPEKTHPYIOIIHX MOMEXO03aIUIEHHBIX KOIOB CHPaBeNIBO: Ko
>0, k>0, ke > ks (mpu kxpatHOCTHM oummbOku K < Kk ommOka KOppeKTHpyeTcs, Npu KpaTHOCTH
omubOku Oosbineii Kk HO emé He mpesbimaromeii Ko omubOka - OyaeT oOHapy)KeHa, HO JEKOep
"3aMeTUT" YTO KPAaTHOCTh OIIMOKU CIHIIIKOM BBICOKA JIJISi KOPPEKIIMH U OTKAXKETCS OT TMOMBITKH
KOppeKIMH (BMECTO JTOr0 MepeAardyuky OyneT mepenaH ''3ampoc Ha MOBTOPHYK mepeaavy
AaHHBIX", T. €. MPOChOa MOBTOPHUTH Nepeiauy NCKaKEHHBIC JaHHBIC 3aHOBO), U TOJIBKO ecin K > Ko -
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pe3yNbTaT paboThI IEKOJepa OKAXKETCs HeMpeICKa3yeMbIM (CM. BBIIIIE).

Munumanvroe Ko0oeoe paccmosanue (dmin) — BEIYUCIISICTCS B TPYIIIE M3 MHOXECTBA KOJIOB
OJIMHAKOBOHM JUIMHHBI, U PaBHO MHHHMAJILHOMY M3 KOJOBBIX PACCTOSHHUHI B3ATBIX MEXKIY ABYMS
MIPOU3BOJILHBIMHU KOJIOBBIMH KOMOHHAITUSIMH U3TPYIIIIHI.

Ilpumep:

[Tyctps komoBBIe KOMOMHAMK K(1) = 0000, K(2)=1111, K(3) = 0001Torna:

Komossie paccrosuus: di2 = 4, diz = 1, d23 = 3MuHHMAaIBHOE KOJI0BOE PAacCTOAHUE: Umin = 1
OOpatum BHUMaHUE: YTOOBI MPU UCKAKESHHUH JII000TO KOJIa U3 TPYMITH OH MPEBPATUIICS B APYTOHM KOJ
U3 TPYIIIBI, HEOOXOAMMO YTOOBI OBUTH HCKaKEHBI HE MEHEE Umin pa3psiIioB.

B JIBOMYHBIE KOABI TEKCT ¢ andaBUTOM HCTOYHHMKA coodOmieHus M=32. B srom ciydae,
JBOMYHBIC KOABl KaKOW JUIMHHBI MBI MOJKEM HCIOJb30BaTh MPH KoaupoBaHUH? OTBET — KOIbI
JUTHHHOM He MeHee 5 6uT (2° = 32). MeHsblero umcia GUTIPOCTO HET

3amanus
1) TIlycrs mcmomb3yeTcs HMOMEXO3alMIIEHHBIH KoA ¢ XapakTepucTukamu Ko = 3,Kc=2. Ilpn
nepeaadye MHPOPMAIMKM TMPOMCXOAUT ommmbOka KpatHocThio a)k=1;6)k=3;B)k=8;r) k=
4; n) k = 2. OnpenenuTs pe3yibTaT MIPUMEHEHHUS JAHHOTO KOJUPOBAHUS B KaXKJIOM U3 CIIy4aeB.
2) [Tyctb KOOBBIE KOMOMHALIMK 00pa3yIOT Ipymiy U3 cienyromuxkomounnanuii: K(1) = 00001111,
K(2) =11110000, K(3) =11111111, K(4) = 00000011.
Onpenenutb MUHUMAJIBHOE KOJIOBOE PACCTOSIHIE MEXAY KOJIaMU TPYTIIIHI.
3) IlycTh MUHUMAIBHOE KOOBOE PACCTOSHHE B IPYIITIE KOAOB paBHO dmin = 8. CKOJIBKO OMHGOK
MO>KHO BHECTHU B JIIOOYIO U3 KOJOBBIX KOMOWHAIMII M3 3TOW IPyMIbl, 4TOOBI MOXHO OBLIO
rapaHTUPOBaTh, YTO OHA HE MPEBPATUTCA B KaKylO JIUOO
JPYTyI0 KOMOMHAIIMIO U3 3TOM K€ TPYIIbI?

4) TlonoOpaTbTp  KOIOBEIE KOMOMHAIMKY, MUHUMAaJIbHOE KOJJOBOEPACCTOSIHUE MEXKIY

KOTOPBIMH, OBUTO OBl © @) Qyynr =2, 0) Oyun =3, B) wun =4, T) o e

[TpakTuyeckas pabora 2

Ha temy: «MccnenoBanue momexo3amuinéHHoro kKoaupoBanus. OCHOBBI 0OHAPYKUBAOLIETO U
KOPPEKTHPYIOIETr0 MOMEXO03AIUIIEHHOIO KOJAUPOBAHHSD)

HCJIL pa6OTLI: I/I3y1H/ITB IMPUHIUIIBI pa60TBI MMOMEXO03aIUIIEHHBIX KOIOB, U YACHUTHL B3aMMOCBA3b

MCKAY KOPPEKTUPYIOIUMU CIOCOOHOCTSIMHA KOoJa, U MUHUMaJIbHBIM KOJOBBIM PACCTOSAHHUEM KOIa.

1. Ipunuun paboTel 0GHAPYKUBAIOIIETO KOAUPOBAHUS
OOHapykuBaroliee  KOJAWPOBAaHHWE OCHOBAHO HA  HUCMHOJBb30BAHMM IpU  Iepejnaye

"u3061mounbIX uHopmayuu K000s'', NpuuEM He TIOOBIX, a CIIENHATBLHO (TPAMOTHO) MOA00PaHHBIX.

Konep, nns mepemaum cumBosioB andaBuTa, OyJIEeT HCIOIB30BaTh HE BCE BO3MOXKHBIC
COCTOSIHMSI JIBOMYHBIX KOJOB, a ToinbKO M m3 N B0O3MOXHBIX cocTossHuM. K mpumepy, komoBas
Ta0JauIa MOXKET OBITh TaKoOBa, YTO JABOWMYHBIC umcia 1, 3, 5, 7 OyayT HCHOJIB30BaHBI ISt
KOJIMPOBAHUS TE€X WJIM MHBIX CUMBOJIOB alipaBuTa, a uncna 2, 4, 6, 8

- HCT. KOMGI/IHaI_II/II/I qTo 0T06paHHBI AJId UCITIOJIb30BaHUA B KAUCCTBC KOAOB CHUMBOJIOB, IIPUHATO
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Ha3bIBaTh 'paszpewtennvimu’’. Ocranpapie N — M komMOuHaImii, HUKOrAa OyIyT HE MCIOIb30BATHCS
KOJIEpPOM, OHHM HE COIOCTABICHHBIX HUKAKHUM M3 CHMBOJIOB, TaKUE€ JBOMYHBIE KOMOMHAIMH (KOJbI)
Ha3bIBAIOT ' '3anpeujenHbvimu’.

1) KonoByio KOMOMHALMIO U3 YKCIA 3AMPEIIEHHbIX;

2) KomoByro KOMOMHAIMIO U3 YMCNA PA3pelleHHBIX, UCTOIb3YEMBIX ISl KOAUPOBAHUS

JPYTUX CUMBOJIOB.

B mnepBom ciywae, MmojayyuB 3amnpeniéHHYI0 KOMOWHAIMIO NPUEMHUK (IeKoaep NpUEMHUKA),
OINpEeAENUB 4YTO IMOJyYeHHass KOMOMHAIMS W3 yucia "3anpeniéHHbIX'", JJOTUYHO M €CTECTBEHHO -
3adukcupyeT (HakT HaIM4Ms OMMOKU (TaKyr0 KOMOMHAIIMIO KOJEp BBICTABUTH HA JIMHUIO CBSI3U HE
Mmor!).

Bo BrOopom ciiydae ommOka, yBbl, OKa)KeTCS He3aMeueHHOW. TyT MOXET MoKa3aThbCsl, YTO
KOJIbI — TIOYTH OECTIOJIE3HBI, YTO OYJIET JIU (MU HET) OMMOKa 3aMeveHa

—  4ucTas ciaydalHoCTh, "kKak moBe3€r". Ha camom jene He coBceMm Tak. Jlemo B TOM, 4TO HpH
IrpaMOTHOM OTOOpe KOMOMHALMK IS MCIOJIb30BAaHUS IPU Ieperade B KauecTBE pa3pelI€HHBIX,
MOKHO JOOWUTBHCS YTO HU OJHA pa3peméHHas KOMOHMHALMS HE CMOXKET IMPEBPATHTHCA B JPYTYIO
pa3pelIeHHy0, €CIIU TOJIBKO KOTIa KPaTHOCTh OIIMOKH HE MPEB30MIET HEKOTOPYIO Benmn4uHy Ko. st
OIIMOOK JK€ MEHBIICH KPAaTHOCTH, OIIHOKa OyeT 0OHapyKEHA — FrapaHTUPOBAHO.

2. B3auMOCBA3b MHHHMAJIBHOIO KOJIOBOTO pPacCTOSIHAS W KPATHOCTH OOHAPYKHUBACMOU
OILIINOKH

CymectByeT mpsiMasi CBsi3b Mexay ko (MakcMMambHOM KpaTHOCTBIO KOPPEKTUPYyEeMO
OIIMOKN) U MUHUMAIIbHBIM KOJIOBBIM PAacCTOSTHUEM dmin, B TpyIIe KOMOMHALIUNA, MCTOIb3yEMbIX B
3TOM KOJI€ B KAUECTBE pa3pEIICHHBIX.

JIrobast U3 KOJOBBIX KOMOMHAIIMS MOXKET MPEBPATUTHCS B APYTYI0 KOMOMHAIIMIO U3 TPYIIIIHI,
TOJIBKO €ClIi B Hell OyzeT n3MeHeHo He MeHee dmin pa3psaoB. Cie0BaTeIbHO, IPU UCKAXKEHUN XOTS
Obl Ha OJMH pa3psAl MeHbIIE 4eM dmin pa3psAoB omubOka OyJeT rapaHTHPOBaHHO oOHapykeHa. M3
4ero cieayerT — KPaTHOCTh OOHapy>KMBaeMoOil OIMOKM A7 KOoJa C MUHUMAJIBHBIM KOJOBBIM
paccTosiHreM Umin paBHa:

Ko =dmin—1

W3 3TOr0 COOTHOIIEHUS, Jajee MOXKHO TOMYYUTh: AJS TOIYYEHHS MOMEXO3alIUIIEHHOTO
KOJIa ¢ KPaTHOCTBIO OOHApYKHUBaeMoi OmuoOKu Ko, HEOOX0AMMO
UCIOJIb30BaTh pa3pelleHHbIe KOMOMHAIIMN, UMEIOIMEe MHUHHMAIBLHO KOJIOBOE pAcCTOSIHHE, HE MEHe
geM:

dmin=Ko +1

Tenepb crano BO3MOXKHBIM YTOYHHUTH (DYHKIIMIO, BHITIOJIHAEMYIO KOJIEPOM: €CJIM COOOIIEHHE
y’Ke ObUIO 3aKOJAMPOBAHO HEKMM KOJOM emi€ 10 nepenadd (a Tak, Kak MpaBUiIo, U OBIBAaET), HO
HCIOJIb30BAHHBIE B TOM KOJIe KOMOMHAIIMK HE 00J1a1al0T TpeOyeMbIM KOJOBBIM pPacCTOSTHHEM, KOZep
3aMEHseT Tepel Iepeaadeil KoJoBble KOMOMHAIIMM HWCXOAHOTO KojAa (MCXOJHBIE KOJOBbBIE
KOMOMHAIMM) Ha JApyrue, uUMeronie TpedyemMoe KOAOBOE pacCTOsHHME (3alMIIEHHBIE KOJOBbBIE
KOMOWHAIINHN).

3. B3auMOCBsA3b MHUHHMAJIBLHOTO KOJIOBOTO paccTosiHUS U KpPaTHOCTU KOPPEKTUPYEMOi
OLLIMOKH

Ecnu HeoOxoauM Ko ¢ KpaTHOCTBIO KOPPEKTUPYEMOM omnOKkH ki, HEOOXOAMMO 00€CIIeUnTh,
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9TO0ObI JII0OBIE pa3pelI€éHHble KOMOMHAIMKM KOJa OTIMYaIUCh He MeHee 4yeM Ha 2ki + 1 paspsn.
Tonbko B 3TOM cilydae, MpH UCKaXEHUU Kx pa3psiioB UCKaXEHHAs KOMOMHAIMS OKaKeTCs OJIMKe K
NepBOHAYAIBHOM, 4YeM Jro0asi japyras M3 pa3pelieHHBbIX KoMOuHaimii. CremoBaTenbHO, IS
MOJTYYEHHs] TOMEXO3alIMIIEHHOTO KOAA C KPAaTHOCTBIO KOPpPEeKTHpyeMoi omuOku ki, HE0OX0IUMO
UCTIOJIF30BATh pa3pelIeHHbIe KOMOWHAINY, HMEIOIIIe MUHUMAJIBHOE KOJJOBOE PACCTOSIHUE, HE MEHEe
qeMm:
dmin =2k + 1

N3 3TOTr0 COOTHOIICHUS, MOYKHO Jajiee MOMYYHTh: KPATHOCTh KOPPEKTUPYEMOH OMIMOKU KO/
C MUHMMAJIbHBIM KOJIOBBIM PacCTOSTHUEM Omin paBHa:
K :| dmin —11
: L2

3ananus
1) Omnpenenuts KOPPEKTHPYIOIIME CIOCOOHOCTM KOAA C MMHHMAIBHBIM  KOJOBBIM
paccrostHreM a) Amin = 3; 6) Umin = 8: B) dmin = 11: 1) dmin = 2; 1) dmin = 1.
2) OmnpenenuTs KOPPEKTUPYIOLIHE CIOCOOHOCTH KOAa HOCTPOEHHOro HakoMbuHarmsx: K(1)
=000111, K(2) = 000000, K(3) =111111, K(4) = 001111
3) IlokasaTh KaK yBeIMYEHHEM Pa3pamHOCTH N KOJa, MyTéM J00aBIeHHs JOMOTHUTETBHBIX
paspsaoB k kombunarnusm: K(1) = 000111 , K(2) = 000000 , K(3) = 111111 , K(4) = 001111
KOPPEKTHPYIOIINE CIIOCOOHOCTH KOJIa MOT'YT OBITh YJIyYIIICHBI.
4) Paccuntath HEOOXOAMMOE MUHMMAIBHOE KOJOBOE PACCTOSHUE KOJA,00eCHeunBalONIEro
MOMEXO03alMIIEHHBIC CBOMCTBA HE XyXke: a) Ko = 6, K = 4;
0)ko=2,ke=2;B) ko =15, ke =1; 1) ko =5, ke =2; 1) ko =6, ki = 8.
[Tono6paTh MO TpU KOMOWHAIIUY JJI KXKIOTO U3 KOJIOB, KOTOPhIE MOTJIM OBIMCIIONB30BAThCS
B KOJ]aX B KAYECTBE pa3peIlIeHHBIX.

[TpakTuyeckas pabora 3

Ha temy: «MccnenoBanue momMexo3amuinéHHOro KogupoBanus. Pa3nenénupie 1 Hepa3neneHHbIe
[IOMEXO03AIUIIEHHBIE KOIBI»

lenr paGoThl: VYACHUTH pazIuyUe MEXKIy JBYMS Pa3HOBHIHOCTSIMU aJITOPUTMOB
MOMEXO03aIUIIEHHOTO KOAUPOBAHUS, a MMEHHO '"pa3ien€éHHbIMU KoAamMu'" W "Hepa3naen€HHbIMU
KoJamu'", U U3y4HUTh MPOCTEUIIUI aarOpUTM OOHAPYKHBAIOIIETO HEPa3leIEHHOTO KOTUPOBAHUS —
QJITOPUTM "KOHTpPOJIS UETHOCTH".

[To cmocoOy, KOTOPBIM KOJZIEp 3aMEHSET MCXOJHBIE KOJOBbIE KOMOWHAIIMKM Ha 3alUIIEHHBIE
KOIOBBIC KOM6I/IHaHI/II/I, AJITOPUTMBI HOMGXO?;aHII/IHIéHHOFO KOAWUPOBAHUAMOKHO TAKKEC:

1. Pazoenennvie KoOvl - KOIEp BBIYHCISET IO aNTOPUTMY KOJWPOBAHUS TaK Ha3bIBACMbIE
"Konmponwvnvie pazpaoet”, U  100aBIAd  BBHIYKUCICHHBIE  KOHTPOJIBHBIE paspsiibl K
"unghopmayuonnvim pazpsaoam’’, B3ATeIM 06€3 USMEHEHHUI U3 UCXOTHOMKOMOWHAITUY.
2. Hepa3zoenennsle KoObl — KOJIEp TOIyYaeT 3aMIMIIEHHYIO KOAOBYIO KOMOWHAIIHIO, IOJTHOCTHIO
3aMeHss MCXOAHYI0 KOMOHMHALIMIO, HAa OJHY M3 3apaHee OTOOpAaHHBIX U3 YHCla 3alUIIEHHBIX
KOMOWHAIINH.
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HYCTB nMmeiaacb HCXOJHas1 KOM6I/IHaL[I/I$[ PaspAaAHOCTBIO I

PazneneHHbIii KO TOMOJHUAT UCXOTHYH0 KOMOMHAITHIO

P KOHTPOJIbHBIMU pa3psaaaMu, HC U3MCHUB I/IH(I)OpMaI_[I/IOHHYIOLIaCTB.

Hepa3zxeneHHLH71 KO IMOJTHOCTBIO 3aMCHHUT UCXOAHYIO

| KOM6I/IHaHI/II-O, Ha OJHY M3 3apaHce OTO6paHHBIX

Pa3spCHICHHBIX KOJAOBBIX KOM6HHaHI/II>'I.

Jlist pa3ien€HHoro Kojia, CripaBeIuBo:

n=i+p
I'me: | — qIMHHA KCXOHON KOJIOBOM KOMOMHAIIMH, MK YHCII0 HH(POPMAIIMOHHBIXPA3PAIOB;
P — YHCIIO KOHTPOJIBHBIX Pa3psAa0B (3aBUCHT OT I, M OT MCIIOJb30BAHHOTOAJTOPUTMA Pa3eaEHHOTIO
KOJIMPOBAHUS.
N — UIMHHA 3aIIUINEHHOM  KOJOBOH KOMOHWHAILIMH, WU YHUCJIO paspsaoB
3aIUIEHHON KOIOBOU KOMOUHAIINH.

[Ipu KOIMpOBaHUU C MUCTHOJIB30BAHUEM Pa3/IEIEHHBIX KOJIOB, BCET1a MPOUCXOIUT YBEIUUEHUE
JUTHHBI KOJOBOWM KOMOWHAI[MH, TIPUYEM TeM OoJiblliee, YeM BBIIIE 1, ueM Oosiee BhICOKHE Ko M Ky
00eceynBaeT Ko, U COOTBETCTBEHHO, YeM Oouble Umin KOza.

Hanpuwmep, mis koa0B ¢ Omin = 3 chpaBeyInBO, MHHUMAJIBHO BO3MOYKHOE YHCIIO
KOHTPOJIBHBIX Pa3psa0B KOAa Pmin PABHO:

Pmin =[1og2 (i +1)+log 2 (i +1))]
rie: | - KOJMYECTBO Pa3ps0B B HCXOAHONH KOMOMHAITUH.

JanHoe uucio, cieayeT CYMTaTh MMEHHO MHUHHMMAJIbHO BO3MOXHBIM YHCJIOM pa3psoB,
MOCKOJIBbKY Il HEKOTOPBIX BHUJAOB PA3ACIEHHOTO KOAUPOBAHMS, YUCIO KOHTPOJIBHBIX PpPa3psiioB
MOJKET 0Ka3aThCs BBIIIE 3TOr0 MUHUMAJIbLHOTO 3HAUCHHS.
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B ormmmume OT pa3naenéHHBIX KOAOB, NPH KOJAMPOBAHHHM C WCIOJIL30BAHUEM pa3lICiIEHHBIX
MTOMEXO03alIMIIECHHBIX KOJIOB, HE BCET/Ia IPOUCXOAUT YBEIMUCHUE JUTMHBI KOJOBOH KOMOWHAIMH, U HE
TaK IMPOCTO YCTAaHOBUTHh B3aUMOCBSI3b JUIMHHBI MCXOJHOW M 3aIlUIIEHHONW KOJIOBOH KOMOWHAIIUH.
OpHaKo TPaBHJIO, COMIACHO KOTOPOMY JITMHHA 3aIIUIIEHHOH KOJOBOW KOMOWHAIIMHU, MPH HMPOYHX
paBHBIX, TeM OoJjbiiee, 4eM Oosiee BbICOKHE Ko, M K¢ oOecreunBaeT KO, ¥ COOTBETCTBEHHO, YeM
Ooutb1ie Omin KOJIa COXpaHSETCs.

[IpeumyniecTBa Hepa3AeIEHHBIX KOJIOB:
1. JocTmxuMBl 3HAYMTENBHO 0OO0JI€e BBICOKHE KOPPEKTUPYIOIIME CIIOCOOHOCTH, YeM JIs
Hepa3AeaEHHbBIX KOJOB.
2. Bonee KOMIAKTHBL: TIPU MPOYMX PaBHBIX N HEpas3[eNéHHOIO KOJa OKa3hIBAETCS MEHBIIIE,
yeM pa3Aesi€HHOTO.
3. MHorue  anropuTMbl  HEpa3JeNEHHOTO  KOAMPOBAHHUSA,  OJHOBPEMEHHO  MMEIOT
(GYHKIIMOHATBHOCTD U aJITOPUTMOB MIN(POBAHUS TaHHBIX.

[IpenmyiiecTBa pa3ne€HHBIX KOJIOB:

1. AJIFOpI/ITMI)I ACKOAWPOBAHUA OTHOCUTCIIBHO IMPOCTBI, YTO Ha IIPAKTUKC O3HA4YaACT
MEHbBIIUE 3a/1€P’)KKU BPEMEHU Ha JEKOIUPOBAHUE.

2. HpI/IHLII/IHI/IaJII)HO AOIIYCKAKOT BO3MOKHOCTH O6pa6aTI)IBaTI) INPpUHUMACMBIC JTAaHHBIC,
napajuielibHO C TPOBEPKOM MX KOPPEKTHOCTH, YTO TO3BOJISET e 0oJiee MOBBICHTh CKOPOCTh
00pabOTKH JTaHHBIX.

Samanus

1. PaccumTaTh MHHMMaIbHO HEOOXOJMMOE  KOJHMYECTBO  KOHTPOIBHBIX  pa3psIoB,
Pa3JeNIEHHOTO KOJIa ¢ MUHUMAJIBHBIM KOJIOBBIM PAacCTOSIHMEM KOZA PaBHBIM 3 U JUIMHOM MCXOAHOU
koMOuHarmu a) 10; 6) 256; B) 1024 6ura; ) 17 6ur; a) 4 Gaiita.

2. PaccunTtaTh JUIMHY 3alIMINEHHOM KOJOBOM KOMOMHAIMM  pa3JeNeHHOTO Koja ¢
MUHHUMAaJIbHBIM KOJIOBBIM PAacCTOSHUEM KOJa paBHBIM 3 U AJIMHON McXoHOW KoMOuHaimu a) 10; 6)
256; B) 1024 Guta; r) 17 OuT; 1) 4 Gaiira.

3. Tlpu nepenaue MpoM30ILIA OIMKMOKA ¢ KPATHOCTHIO 2. BO3MOXKHO 1T, MPUHIMIHATILHO,
oOHapy>KeHHe WIH UCTIpaBJIEHUE STON OLIMOKU pa3/IeIEHHBIM KOJIOMC XapakTepucTukamu n = 10,
p=47?

4. Onpenenute, BO3MOXKHO JIM, YTOOBI Pa3AciEHHBIA KOJ C YHCIOM HH(POPMALMOHHBIX
pa3psaa0B 12 u 4nucIoM KOHTPOJIBHBIX pa3psaoB 4 00HAPYKUIOJHOKPATHYIO OINOKY?

5. Omnpenenure, BO3MOXKHO JIM, 4TOOBI pasfeNéHHBIA KO C JUIMHHOW 12 pa3spsios, u

YHCIIOM HH()OPMAIIMOHHBIX Pa3psIoB 8, 0OHAPYKUIT OJHOKPATHYIO OIIHOKY?
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[TpakTuueckas padota 4
Ha temy: «MccnenoBanne noMexo3ammImEHHOro KOAMPOBaHUs. AJITOPUTM KOHTPOJISL YETHOCTU»

Henp padotsl: M3yunTh NpocTeHImii aropuTM MOMEXO03aUUIIEHHOTO pa3IeIEHHOTO KOJIMPOBAHUSI:
OoOHapyXHUBAIOUINE KOABI KOHTPOJS YETHOCTU. AJTOPUTM IIUPOKO MPUMEHSEMbIE ISl KOHTPOJIS
LEJOCTHOCTA JAHHBIX IPU XPAHEHUHM JAHHBIX Ha ONEPATUBHBIX 3allOMHHAKOLUIUX YCTPOMCTBAX H
KOHTpOJISI TNPaBUJIBHOCTH IE€PEAAYd JAHHBIX [0 BHYTPEHHHUM IIMHAM W HEKOTOPHIM BHEIIHUM
unrepeiicam DBM.

Anzopumm  KOHmMpoasa uémHocmu - TPOCTCUININN  aITOPUTM  OOHAPYKUBAFOIIETO
KoxupoBanusic napamerpamu dmin = 2, Ko = 1. Urca0 KOHTPOIBHBIX pa3psaoB p=1 He 3aBUcHT OT K.

KonuyecTBO €IuHUIl B JBOMYHOM YHUCJIE HA3BIBAIOT 8eCOM K00080U KombuHnayuu. Ecnyu yucio
€IMHUI] B KOJOBOW KOMOWHAIIMM YHUCIIA SIBISETCA YETHBIM YHUCIIOM, TOBOPAT O uémnom eece. Ecmu
HEYETHBIM YUCIIOM, TOBOPSAT O HeuémHoMm gece.

[Tpu mepenaye m00aBUM K HMCXOTHOW KOMOWHAIIMM JOMOJIHUTEIBHBINA pa3psi, KOTOPBIA Oyaem
BBIOMpATh TaKUM 00pa3oM, YTOOBI BEC YHCIa BMECTE C KOHTPOJIBHBIM pa3psaoM ObLT deTHBIM. [lpu
HUCKOKEHUU B IIPOLECCE IMepelauyd OJHOro paspsana (WIM UCKaKEHUU JI00Oro HE4YETHOTO 4ucia
pas3psI0B) BEC KOJOBOM 005S3aTENIbHO CTAHET HEYETHBIM, YTO M OyzaeT 3a)MKCHPOBAHO MPUEMHHUKOM U
MHTEPIPETUPOBAHO KAK YCTAaHOBJIEHUE (haKTa HAIMYHS OIIHOKH.

AJNTOpUTM mepenaTInKa
[TycTh ucxomnas kogoBas komOuHaus (o0o3nauum e€ 1(x)):

ii i3 iz i1

rze i — uucio nH(OopMaIMOHHbIX pa3psaaoB.Toraa:
1. Berumcnsem KOHTPOJIBHBIN pa3ps/ KOHTPOJISA YETHOCTH, KaK CyMMY MO MOJTYJIIO
7IBa BceX MH(POPMALIMOHHBIX pa3psiioB: p=i1 @ip Biz @..@j

2. BbIuHCIIEHHBIH KOHTPOJIBHBIN pasps J00aBiIsSeM K MCXOJHOH KOMOMHAIMHM B KPAHHIOKO
MPaBYIO MO3ULUI0, OCTaJbHbIE Pa3psAlbl 3AIIMIIEHHOW KOJOBOW KOMOMHAIMU (B JalbHEHIIEM,
3aMIIEHHBIE KOMOMHAIMK OynemM o0o3HadaTh B(X)) moiy4aroT 3HaueHHMs COOTBETCTBYHOILUE
3HA4YEHUSM pa3psiioB UCXOAHON KOMOMHAIUN:

ii i3 |2 |01 p [TpucBoeHHbIEC 3HAYCHUS
Nn Ng |N3 [Nz | Mm Howmepa paspsaos
ANTOpUTM IPUEMHHUKA
3. BbUHCIAEM KOHMPOAbHOE HUCIO KOHMPONs 4éMHOCMU KaKk CyMMy IIO
MOJIYJTIO JIBA BCEX Pa3psiIOB 3aIUIIEHHON KOMOWHAIIN: X=n1 ®ny ®ngz .. ny

4. AmanusupyeMm KOHTPOJIBHOE YHCJIO:

16



ecau X =0 => Bec mpUHATOro Koja 4eTHbIM. CuntaeM: omKMOOK MpH Mepenade HeMpOU30ILIO.
ecnmi x = 1 => Bec mpuHATOrO Koja Hed€THBIA. CuMTaeM: NMpH Iepefaue MPOM3O0IIa OmMOKa, |
3arpaliBaeM MOBTOPHYIO Mepeady JaHHBIX.
5. Or6packiBaeM paspsg N1 (KOHTpOJIBHBIN  pa3psin KOHTpPOJISI ~ YETHOCTH)
UIIOJTy9aeM UCXOJIHYIO KOJOBYIO KOMOUHaImio I(x).

PesynbTar paboThl anroputmMa
[Ipy BO3HHMKHOBEHHHU JI0OOT0 HEYETHOIO YMCIa OMMOOK (MHBIM CJIOBaMHU: BO3HUKHOBEHUU

OIMOKHM HEYETHON KPAaTHOCTH) OITMOKa Oy1eT oOHapykeHa (HO HE OTKOPPEKTHPOBAHA).
[Ipy BO3HMKHOBEHWH JIOOOTO YETHOTO YHCIA OIMMOOK OIIMOKH OCTaHyTCs
HE3aMCUYCHHBIMHU.

Samanus

1. 3akoaupoBaTh B KOI KOHTPOJS 4ETHOCTH KomOuHamuu a) I(x) = 00001111, 6) I(x) =
110011, B) I(x) = 101010101111

2. BHecTd B 3alIMINEHHBIE KOMOMHALMM KOJIOB KOHTPOJISA YETHOCTH, IIOJyYEHHBIE HpH
KOJMPOBAHUHU MCXOJHBIX KOMOMHAIMK U3 3a1aHust 1 Ipou3BOJIbHBIE OMIMOKU a) OJHOKpaTHYIO O)
JIBYXKpaTHYI0 B) TPEXKpAaTHYIO; W JUISl KaXJIOr0 W3 CIy4yaeB OCYIIECTBUTH JAEKOJIMPOBAHUE
HCKKEHHON 3alUIIIEHHON KOMOMHAIMY.

[TpakTuyeckas padora 5
Ha temy: «MccnenoBanue nmoMexo3amuiénHorokoaupoanus. Koapr XemmuHra»

Lenp pabotel: M3yunTh mnpocTeHIIMI anropuT™M KOPPEKTUPYIOIIEro IMOMEXO03alUIIEHHOTO
pa3aeNEHHOTO KOJIMPOBAHUA — KOJBl XAMMHHIa. AJTOPUTM LIMPOKO INPUMEHSETCS UIsl KOHTPOJISA
LIEJIOCTHOCTH JaHHBIX IIPU XPAHEHUU [AHHBIX HA OINEPATUBHBIX 3allOMUHAIOIIMX YCTPOWCTBAX, U
KOHTpOJISI TPABWJIBHOCTH IEpPEJadd AaHHBIX 10 BHYTPEHHUM IIMHAM W HEKOTOPBIM M3 BHEIIHMX
untepdeiicos IBM.

Anzopumm Xemmunza - TPOCTEHIINI aITOPUTM KOPPEKTHPYIOMIETO KOJUPOBAHHS C
napamerpamMu dmin = 3, K¢ = 1.
Yucino  KOHTPOJBHBIX — PaspslioB  3aBUCHT  OT  4YHCiIa  WHO)OPMAIMOHHBIX  pa3psiloB |
OTIPEETISETCS p =[logo (i +1)+1logo (i +1))]
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Hcnonp3yeTcst Tak Ha3bIBaEMbIH 30HAIBHBIA KOHTPOJIh YETHOCTH. B MCXOMHYI0 KOMOWHAIIMIO
N00aBIsIeTCSI HEKOTOPOE YHCIO KOHTPOJIBHBIX DPAa3psioB, MOJyYeHHas KOMOMHAIMS CIEUaTbHBIM
o0pa3om pa3z0MBaeTCs Ha HECKOJIBKO 30H, B KaXJIOM U3 KOTOPBIX OCYLIECTBIIACTCS CBOM (OTAEIBHO IS
pa3ps0B ATON 30HBI) KOHTPOJILOMIMOOK MO YK€ 3HAKOMOMY HaM aJiTOPUTMY KOHTPOJISL YETHOCTH.

ITpu ompeneneHHOM, IPaBUJIBHOM Pa30MTHM Ha 30HBI, BO3MOXKHO IOJYYHMTh: COIOCTaBIICHUE
PE3YJIbTATOB MPOBCPKU PA3JIMYHBIX 30H IMPU ACKOIHWPOBAHUH, IMO3BOJIUT HE TOJIBKO 3a(1)PIKCI/IpOBaTL
(dakT HaMM4YMs OMMUOKHU (€CM OHA €CTh), HO U ONpPEIeINTh HOMEP TOTO pa3psaa, B KOTOPOM OIIHOKa
IIPOU301LILIA.

AJroput™m nepeaaTyuka

1. [ToacunThIBaeM YMCIIO KOHTPOJIBHBIX Pa3psIOB B 3alTUIIIEHHON KOMOMHAIIHMH.
p=[logp (i +1+logy (i +1)]

rae | — uncino paspsiioB ucxoaHoi komouHanuu 1(X)

Ipumep:
Jlnsi, x mpumepy | = 8 onpepenum: p = 4
2. TloacunThiBacM JUIMHY 3aIIUIIEHHON KOMOMHAIMUN =
i+p
Ilpumep:
n=i+p=8+4=12
3. Pa30buBaem 3amuménnyro komOuHanuo (0yaem odo3Hauats €€ B(X) ) Ha 30HBI, U,

JAaJjiec, BBIACIIEACM TC pa3pAdbl, 4YTO B SaHIHHIéHHOﬁ KOM6I/IHaIII/II/I 6YJIYT HCIIOJB30BaThCA KakK
KOHTPOJIbHBIC.

[IpaBuiio pazOuenus:

a) CHauana 3anuiiemM HoMepa pa3psiioB B BUI€ ABOUYHBIX YHCEN.

0) [anee ompenenseM pa3psbl, YTO BOHAYT B MEPBYIO 30HY. B mepByro 30HY BOWIYT pa3psiabl, s
KOTOPBIX MEPBbI OUT JBOMYHOIO NpEACTaBICHUS HOMEpa pas3psia uMeeT 3HaueHue 1.

B) Jlanee ompenensieM paspsbl, 4TO BOHAYT BO BTOPYIO 30HY. Bo BTOpyI0 30HY BOHAYT pa3psibl,
U1 KOTOPBIX paBeH |1 Tenephb yke BTOPOi OUT IBOMYHOTO MPECTAaBICHUS HOMEPA pa3psiaa.

r) U rak nanee ansg xaxaoi u3 30H. COOTBETCTBEHHO B TPETHIO 30HY BOMAYT Te€ pa3psibl AJs
KOTOPBIX paBeH 1 TpeTuit OMT MTBOMYHOTO NMPEACTABICHNAS HOMEpA pa3psaa, B YeTBEPTYIO. ..

Tenepb B K10l U3 30H HEOOXOUMO BBIICTUTH CBOU, 3TOM 30HBI — KOHTPOJBHBIN pa3psia (B
Ka)KJIOM M3 30H IO OJJHOMY KOHTPOJIbHOMY pa3psiay).

TakoBBIMU JTOJDKHBI OKa3aThCA T€ Pa3psbl U4TO MOMAJacT B COOTBETCTBYIOIINUE 30HBI, HO IIPH
9TOM HE TIOMaaeT HA B KaKUe APYTHE 30HbI. 3aMETHUM, YTO 3TOMY YCIOBHUIOYIOBIETBOPSIOT Pa3psabl C
HOMEpaMH, PaBHBIMH IIEJIBIM CTETICHIMU JABOUKH (T.e. pa3psusl 1, 2, 4, 8, 16... u Tak naiee). CKOJIBKO
y Hac 30H, CTOJIBKO OyJeT W KOHTPOJIBHBIX pa3psaoB. OcTalbHbIe pa3psasl — HHPopMarmonHbie. Ux
3HAYEHUS U3BECTHBI, OHU MEPEMUCHIBAIOTCS B 3AIUIIEHHYI0 KOMOWHAIUIO B TOM K€ TIOPSIKE, B KAKOM
CJIEIOBAIIA B ICXOIHOM (HE3aIUIIEHHON ) KOMOWHAITHIH.

Ilpumep pazbuenus (0 npumepa npuseoeH ciyuail, KO20ad UCXOOHAs KOMOUHAYUSA umeem OaUH)
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80CceMb pa3ps008, 3aWuUeHHas 6 SMoM caydae noayuaemces — 12 paspsoos):

I8 17 l I5 p4 14 i3 12 p3 11 p2 | p1 3Ha4YeHMS pa3psioB

N2 |N11/N10(ng | ng | N7 | Ne | Ns | Na | N3 | N2 | N1 Howmepa paspsiios
1100{1011 10101001 {1000[0111 (0110|0101 |0100 [0011 |0010 [0001

3onal

3oHa2

3ona3

3oua4

B npumepe Bugum:

B nepBoii cTpoke TabauIb:

i1, Iz, I3 ... — pa3psiabl HCXOAHON KOMOHMHAIIUK, MOYXXHO BMeCTO 0Oo3HadeHus (iy, iz, i3

...) Cpa3y MOJICTABUTh 3HAYCHUS ITHUX Pa3psI0B, TH 3HAYCHHUS M3BECTHBI alipUOPH, CIIE 10 Hayaia
KOJMPOBAHUSI.

P1, P2, P3 ... — KOHTPOJBbHBIE pa3psAapl (COOTBETCTBEHHO IIEPBbIA KOHTPOJBbHBIA, BTOPOI
KOHTPOJIbHBIN. .. ), UX 3HAUEHUSI HAM [T0Ka HEU3BECTHBI, UX MPEICTOUT BBIUNCIHTD.
Bo BTOpOIi cTpOKE TaOIUIIBL:
N1, N2, N3 ... — HyMepawuus pa3psaI0B 3alUIIEHHON KOMOMHAMKUB TpeTheil cTpoke:
BunuM '"nBouYHBIE MpEACTaBIEHUS HOMEPOB paspsanaoB" (Wid, MO APYroMy BO3MOXKHO CKa3aTh
"HOMepa pa3psAI0B 3alMCaHHbIE B IBOMYHOM BUjE").
B ocrampHBIX  (HMXKE) CTpPOKax  3aJMBKOW  BBIACTEHBI pa3psibl, YTO  BXOJAT
BCOOTBETCTBYIOILYIO 30HY.

4, [ToncunTsiBaeM KOHTPOJIBHBIE Pa3psibl, OTAENBHO A KaXA0W 13 30H. Huuero HoBoro
TyT HeT. KOHTpoJIbHBIE pa3psabl A KaXA0M U3 30H MOJCYUTHIBAIOTCS B COOTBETCTBUU C paHee
YK€ U3YYEHHBIM aITOPUTMOM "KOHTpouist YETHOCTH". ECTECTBEHHO, ISl Ka)K0M 30HBI IO
MOJYJIIO 1Ba CYMMHUPYIOTCS TOJIBKO T€ Pa3psiIbL,UTO BXOJAT B JAHHYIO 30HY.
B namewm npumepe 11t 4eThIPEX 30H HEOOXOMMO BBIYUCIUTh YEThIPEe KOHTPOJIBHBIX pa3psijia.
p1 =n3 ®ng ®n7 ©®ng ®nq1
Po=n3®ng@n7®n1g®n11p3 =ng
®ng ®n7 ©nq2

Pg =ng ®n1g ®n1q Sny)
5. TloxcrapiseM IOACYUTAHHBIE 3HAYEHUS KOHTPOJBHBIX Pa3pAloB, M IIOIyd4aeM
3alUIIEeHHY0 KoMOuHanuio B(X).

AJITOPUTM TPUEMHHUKA
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1. Pa3s6uBaem MoaydYEHHYIO MO TMHUH CBA3H HCKAKEHHYIO 3AIUIIEHHYI0 KOMOMHALMIO

(0603naunM e€ B'(x), mTpux Hax B TyT mokas3piBaeT 4To 3Ta KOMOMHAILUSIIPOIILIA IO IMHUU CBSI3H, U,
3HAYMT, B HEW MOTJIM MOSBUTHCS OIMMOKH) HA 30HBI, pa30MEHHE BBIMOIHAEM TOUHO TaKKe XKe, TAKOEe
)K€ KaK ¥ TIPH BBITOJTHCHUH AJITOPUTMA KOJUPOBAHUS.

2. TloacuuThIBAEM KOHTPOIbHbIE YMCA Xi /s KakJI0H U3 30H (B COOTBETCTBHU CYIXKE
3HAKOMBIM QJITOPUTMOM JEKOAUPOBAHUS KOHTPOJISI YETHOCTH ).
Hanpumep, ans ciaydas AIWHHBL 3alIUIIEHHON KOJOBOW KOMOWHAIMM XIMMHHTAUIMHHON B 12
pa3psIoB, paCuUETHBIE COOTHOIICHUS OYIyT:
X1 =n1 ®ng ®ng ®ny @®ng @nqq

X2 =Ny ®ngz @ng ®ny ©n1g ©N11X3 =Ny

®ng ®ng ®n7 ®nqo
X4 =ng ®ng ®n1p ®n1q Onypy
3. I/ICHOJIBBYSI BBIYMCJICHHBIC 3HAUCHUA KOHTPOJIBHBIX YHCEII Xj, KaK paspsAabl JBOUYHOI'O

4lClla, COCTaBIIIEM U3 HUX JBOUYHOE KOHMPOIbHOE Yucio XImmunza (KOHTPOIBHOE YUCIIO
X3MMUHTa NPUHATO 0003Ha4YaTh X).

X4 X3 X2 X1

4., AranuzupyeM KOHTPOJIBHOE YMCI0 X3MMHUHTA, U B 3aBUCHMOCTH OTPE3YJIbTATOB aHAIN3a

BBITIOJTHSIEM OJTHO U3 JIBYX :

ecsim X = 0 => ommOKku mepenaynd HET => MEPEXOAMM K BBINIOJHEHHIO MyHKTa 5. ecom X > 0 =>

omuOKa B pa3psje nx => UHBEPTHPYEM pa3psijl nx, UCIIPABIISIST TEMCAMBIM OIIMOKY Mepeayn TaHHbBIX, U
MOJTy4aeM UCTIPABICHHYO 3alMIIEHHYI0 KOMOMHAIHIO KoJia XAoMMUHTa (KoMOuHaimio B(X) ).
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5. Ot6packiBaeM KOHTPOJIBHBIE Pa3psibl (MX HOMEPA MBI 3HAEM, STO Pa3psAabl C HOMEPAMH
PaBHBIMH IEJTBIM CTETICHSM YHCIIA JBA), U B UTOTE MMOTy9aeM UCXOTHYI0 KoMOuHanuto I(x).

Samanus

1. 3akonupoBats B ko1 X3HM3Ha KoMOuHanuu a) I(x) = 00001111, 6) I(x) =110011, B) I(X) =
101010101111

2. BHectw B 3amUImIEHHBIE KOMOMHALMU KOJOB XOJHMOHA, IIOJIYYEHHBIE HPU KOIMPOBAHHH
UCXOJHBIX KOMOWHAIUP W3 MpeAblaylIero 3afaHus — MPOU3BOJbHBbIE OIIMOKK (HAa Ball BKYC,
HCKa3UTe Kakue M3 pa3psioB 3alIUIIEHHBIX KOMOWHALIMK), CHayaja, B KaXIyH U3 3allUIIEHHBIX
KOMOMHAIIHI, BHECUTE - OJJHOKPATHYIO, 3aTeM — JABYKPATHYIO, U Jajiee — TPEXKPATHYIO otnOku. s
KaXJIOro W3 BapwaHToB (a, O, B), W JUIs KaXIOro M3 ciiy4acB (OJHA, JABE, WU TPU OIIMOKH)
OCYIIECTBUTE  JCKOAMPOBAHHE MCKAXEHHOM  3amMIIéHHOW  KoMmOuHauuu. Kaxnaeii  pas
MIPOaHATM3UPYUTE PE3yNbTaT, CACTIANTE BRIBO — YAAUYHBIM WU HEYJA9HBIM OBLIO JEKOJIUPOBAHHE.

[TpakTuyeckas pabora 6
Ha temy: «lccrienoBanue moMexo3auIéHHOro KoaupoBanust. MoauQuIMpoBaHHbIi alrOpuT™

X3MMHUHTA»

HeJ’IL pa6OTH: HU3YYCHUC TIOMYJIIPHOIO W HIUPOKO IMPUMCHACMOIO aJropuTrmMa paS,Z[CJIéHHOl"O
KOOUPOBAHHA: MOI[I/I(l)I/II_II/IpOBaHHOFO ajiropurma XOMMHUHTA.

Moougpuyuposannwiii  ancopumm Xommunza (anrcopumm M-Xommunza) — TPOCTEUIINN
AITOPUTM OOHAPY)KUBAIOIIEE-KOPPEKTUPYIOIIETO KOAUPOBaHuUs ¢ mapameTpamMu Umin = 3, ke = 1, Ko = 2
Uncno  KOHTPONBHBIX  pas3psOB  3aBUCUT OT  4WciIa  HMH(QOPMALMOHHBIX  Pa3psioB U
OTIpEAeISIeTCSL: p =[logy (i +1)+logs (i +1))]+1
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K pa3paboTke MOAMPUIIIPOBAHHOTO aITOpUTMa XIHMIHA TOITOJIKHYJI CEPbE3HBINHETOCTATOK
anroputMa X3HMBHA.

MonudunupoBaHHbI  AITOPUTM XAMMHUHTAa COBMEIIACT CHIIBHBIE CTOPOHBI aJTrOpPUTMA
XoMMHUHTa U airoput™Ma KOHTPOJst 4€THocTH. C OJHON CTOPOHBI, MO3BOJISIET OTKOPPEKTUPOBATH
OJIHOKPATHYIO OIIMOKY (KaK U KoJ X3MMMHIA), C JPYrOM CTOPOHBIL, P BOSHUKHOBEHUH JIBYKPaTHON
OIMOKH (a TaKXKe OMUOKH JIF0O0H YETHOM CTENEHU KPAaTHOCTH) — OOHAPYI)KUBAET ONIMOKY TIepe1ayH,
3aMeyaeT uYTO OHa, B JAHHOM CIy4yae — MHOTOKpaTHas (M MOTOMY HE MOXET ObITh KOPPEKTHO
MCIIPaBIIEHA), ¥ MO3BOJISIET OTKA3aThCs OT MOMBITKU KOppeKUHuU (0Oped€HHON Ha Hey/aauyy) B MOJb3Y
ITIOBTOPHOM NE€peaun JaHHBIX.

Mexanu3m pabOThl IPOCT: €CIU 3aKOAMPOBATH MCXOAHYI0 KOMOMHALMIO B KOJ XAOMMHHTIA, a
3aTéM IIOJyYEHHYI0 3alUINEHHYI0 KOMOMHAIMI0O XSMMUHIA JOMOJHUTEIBHO 3aKOIUPOBATH
(IpOKOHTPOJIMPOBATH) €€ U MO AITOPUTMY KOHTPOJIS YETHOCTH, TO MPHU JIEKOAUPOBAHUHU HATUYNE
JIOTIOJIHUTEIBHOIO KOHTPOJIS IO YETHOCTHU, HE BCEr/a, HO B PSJE CIydyaeB — IIO3BOJIUT JEKOAEPY
3aMeTUTh (HaKT MOyYEHHUs JaHHBIX C MHOTOKPATHON, HEKOPPEKTHUPYEMOMN OLTUOKOI.

3ananus

1. Mycts BO3HMKIA ommOKa: a)  OJHOKpaTHas, 0) JnByKpaTHas, B)
TpEXKpaTHas, I') 4eThIpEXKpaTHas; CpaBHute pe3ysbTaT  IeKOAMPOBAHUAIIO
QIrOpUTMAaM: KOHTpoJIA  4é€THocTH, Xd3HM3Ha, M-X3HM3Ha. Cnemnaiite BBIBOJ O
KOPPEKTUPYIOIIUX CIIOCOOHOCTSIX KaXKA0r0 U3 KOJOB.

2. 3axonupoBaTh KoOMOMHaIMK B ko M-XenmsHa a) 01010111; 6) 00110101;B)

01110001; r) 01100111; x) 00011000.
3. Buectu B 3amumiéHHble KOMOMHAUU KOAOB M-X5SHM3HA, MOIYy4YEHHbIE MPU

KOJIMPOBAaHUU MCXOIHBIX KOMOMHAIMK H3 3amaHusi 2: a) OmMOKY B paspsi no, a TaKxke
MIPOU3BOJIbHBIE OMIMOKH 0) OJIHOKPATHYIO, B) IBYKPATHYIO, I') TPEXKPATHYIO, 1)UEThIPEXKPATHYIO;
JUis  Kaxaoro M3 ClydyaeB, OCYIIECTBUTh JEKOJUPOBAHME HCKAXKEHHON 3aIMIIEHHOU
koMOuHanmu. Kaxaplii pa3 mpoaHanu3upyWTe pe3ynbTaT, caeidaiTe BbIBOJ — YAAYHBIM HIIH
HEeYJJauHbIM OBbLIO JIEKOJUPOBaHHUE.

KpuTtepun oneHky 3HAHMI HA 3a1IUTE NMPAKTHYECKOH padoOThI:

Kaxxnas mpakTudeckast paboTa OleHUBAETCs OT/IEIBHO U 32 Hee MOKHO MOJTYYUTh MAaKCUMyM
— 5 6atoB. KonmnyecTBo 0aioB 3a KayKIblid JIEMEHT OIICHUBAHUS MPECTABICHO HIKE:

«l» Oann - BblnomHeHWe MpakTU4YEeCKOW padOThl (IIOATOTOBIEHHOCTh K BBINOJIHEHUIO,
OCO3HaHME LI PabOThl, METOJ0B COOMPAHUS CXEMBbI, IPOBEICHUE U3MEPEHUI U (PUKCUPOBAHUS UX
pe3yNbTaToOB, NpPUJICKAHHUE, CaMOCTOSTEIbHOCTh BBIIIOJHEHUS, HAJIWYUE U TPaBUIBHOCTh
oopmieHnss HeOOXOAUMBIX MAaTEpHAJIOB JJIsl POBEIEHUS PabOThl — CXeMa COCTUHEHUH, TaOIUIIbI
3anuced  T.IL.);

«1» 6amn — OdopmieHne oTyeTa MO MPAKTUYECKOH paboTe (aKKypaTHOCTb O(QOPMIICHHS
pe3yJIbTaTOB U3MEPEHHM, NPaBUIBHOCTh BBIYUCICHHM, NPaBUIBHOCTh BBINOJHEHHUS TpaduKOB,
BEKTOPHBIX TUarpaMM M J1p.) ;

«1» Oamn — [IpaBUIBHOCT M CaMOCTOSITENBHOCTh BbIOOpa (GoOpMyN A PAacyeToB MpPH
oopMieHnn pe3ynbTaTOB PabOTHI;

«1» Gan — npaBUIIBHOCTh MOCTPOEHUS TpaduKOB, YMEHUE OOBSICHUTD UX XapaKTep;

«1y Gamn — oTBEeThI Ha KOHTPOJIbHBIE BOMPOCHI K MPaKTHUECKON paboTe.



KOMILIEKT 3AJAHUH JIJIsI KOHTPOJBHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

3 cemecmp
Ammecmayuonnsie 60npocol
| pybesrcnaa ammecmavyusn

1. HazoBute ocHOBHY!O 11enb co3nanus LTIC.

2. [losicHuTe KOHCTPYKLMIO U IPUHLIMII JEHCTBUS ONTUYECKOTO ITPE0Opa3oBaTeis TOKa.

3. [losicHUTE KOHCTPYKIIUIO M MIPUHIINII ISHCTBHS onTH4YecKoro npeobdpasosarens Toka NXCT.

4. TlosicHuTe KOHCTPYKIIMIO ¥ MPUHIIMI IEUCTBUS onTuueckoro npeodpaszoparens NXVT.

5. TlosicHuTe KOHCTPYKUUIO W TPHUHIMI JEHCTBUS ONTHYECKOro mpeoOpa3oBareisi ToKa U
HanpspkeHuss NXVCT.

6. IlosicHuTe KOHCTPYKIMIO M MPUHIMUI JEHCTBUS ONTHYECKOTO MOJIYJNsS MJi UHTErpalud B
obopyioBaHue.

7. IlosicHUTE KOHCTPYKLHMIO U IPUHLIUIT ACHCTBUSI KOMILJIEKTA 3JIEKTPOHHBIX OJIOKOB.

8. IlosicHUTEe KOHCTPYKIMIO M MPUHLMII JEHCTBUS MArHUTOONTHUYECKOro MpeoOpa3oBaTeliss TOKa
cepunt MOCT.

9. [TIloscHuTe KOHCTPYKIHMIO W TNPUHIUN JCHCTBUS, KOMOMHMPOBAHHOTO  ONTHYECKOTO
u3MepuTesbHoro ycrporcrsa OMU.

10. [TosicHuTE KOHCTPYKLHMIO U IPUHLUI JEHCTBUS pacipenenuTeabHoro ycrporcrsa PASS.

11. [TosicHATE KOHCTPYKITUIO M IPUHITUI JEHCTBUS pacupeaenuTensHoro ycrpoiictea DTC-126.

12. [losicHuTe KOHCTPYKLMIO U PUHLUIT JEHCTBUA pacupenenureabHoro ycrpoiictea COMPASS.

13. HazoBuTe 0COOEHHOCTH pPa3padaThIBAEMbIX KOHLENTYaJbHBIX MPHUHIMIIOB IOCTPOEHUS
U(POBBIX MOACTAHIIUN B paCIpeIeTUTEIbHBIX CETAX.

14. HazoBuTe OCHOBHBIE 0a30BBI€ MPUHIIUIIBI TOCTPOCHUS TU(PPOBOI MOICTAHIIUH.

15. Jlns yero ucnoip3yeTcsl BTOPUYHOE 000py10BaHNe HU(PPOBOIA MOACTAHIIUU?

1-5 pybexcnas ammecmayus no OuUCYunIuUHe
bunem Nel
«Hnpopmayuonnvie 0CHOBbI OUCNEMUEPCKO20 U MEXHOIOSULECKO20 YNPABIEHUSI»

D.1.0.
Bonpocwi:
1. HazoBure ocHOBHYIO 11eb co3ganus [{I1C
2. JInsg 4ero ucmnonb3yercst BTOpUYHOE 000pyAoBaHUe HU(BPOBOM MOACTAHIUN?
1-s pybeoscnas ammecmayusa no oucyuniune
bunem Ne?2
«HHnhopmayuonnvie 0CHOBbI OUCIEMUEPCKO2O U MEXHOL0SULECKO20 YNPABTIEHUSLY
D.1.0.
Bonpoceui:
1. Ilosicaure KOHCTPYKIHWIO U TPHUHINIT I[CI>'ICTBI/I$I OITHYECKOT'O npeo6pa3OBaTen51
TOKa
2. Ha3zoBure ocHOBHEIE 0a30BbIE HMPHUHOUIIBI ITOCTPOCHUA I.IPI(I)pOBOﬁ IIOACTAaHIIUH.
1-5 pybescnas ammecmayus no oucyuniune
Bunem Ne3
«HHhopmayuonnvie 0CHOBbI OUCIETNUEPCKO2O U MEXHOL0SULECKO20 YAPAGLEHUSY
D.1.0.
Bonpocui:

1. ITosicuute KOHCTPYKIHMIO W TPHUHIUIT JENCTBUS OINTHYSCKOrO Hp606pa3OBaTCJ'I${ TOKa
NXCT

2. Kak nasnIiBaeTcs HCHTPAJIM30BAaHHOC HCIIPCPBIBHOC Ha6J'IIOIlCHI/IC, KOHTPOJIb U
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D.U.0.

Bonpocwi:

D.U.O0.

Bonpocu:

D.N.0.

Bonpocwi:

D.N.0.

Bonpocwi:

D.N.0.

Bonpocwi:

=

ONIEPaTUBHOE PETYJIUPOBAHHE XOJa TPOM3BOJCTBA, OPraHU3yeMOE Ha OCHOBAaHUH
YCTAQHOBJICHHBIX ~KaJICHAAPHBIX IUIAHOB, CMEHHO-CYTOYHBIX 3aJaHHid B LEJsX
oOecrieyeHHss  PaBHOMEPHOTO W KOMIUICKTHOTO  BBIIIYCKAa  MPOJYKIHH  C
UCIIOJIb30BAaHUEM CPEJICTB ONEPATHBHOIO YIIPABICHUSA?

1-5 pybescnas ammecmayusi no OUCYUNIUHe
bunem Ned
«HHnpopmayuonnvle 0CHOBbI OUCIEMUEPCKO20 U MEXHOL0SULECKO20 YNPABTICHUSLY

[TosicHuTe KOHCTPYKIHIO U MPUHIIMII ACUCTBUS ONTHYECKOT0 IpeoOpa3oBaTeis
toka NXCT?

[TosicHUTE KOHCTPYKLHUIO U IIPUHLUII JEHCTBUS PACIIPEACIUTEIBHOIO YyCTPONCTBA
COMPASS

1-a pybescnas ammecmayus no oucyuniune
bunem NeS
«HUHnhopmayuonnvie 0CHOBbI OUCIEMUEPCKO20 U TEXHOIO0SUYECKO20 YNPAGLEHUS

[TosicHUTEe KOHCTPYKIIMIO U TIPUHIIMIT JCUCTBUS ONTHYECKOr0 IpeoOpa3oBaTeis
Toka 1 HanpsbkeHust NXVCT.
Uro BKIIOYaeT B ceds mojeBoe 00opyaoBaHue?

1-5 pybescnas ammecmayus no oucyuniuxe
Bunem Neb
«HHpopmayuontvle OCHOBbL QUCIEMYEPCKO2O U MEXHON02UUECKO20 YRPAGLEHU»

[losicHuTe KOHCTPYKLMIO M MPUHIMI JEHCTBUS ONTHYECKOIO MOAYJS  JUIsS
MHTETpaluy B 000py10BaHUE.

Jis yero TpeOyercs CHHXpPOHM3AlMsI BpPEMEHHBIX BBIOOPOK Ha IUPPOBOI
MOJACTAaHIIUU?

1-5 pybexcnas ammecmayus no OuCYunIuUHe
Bunem Net
«Hnpopmayuonuvie 0CHO8bI OUCNEMUYEPCKO20 U MEXHOIOSULECKO20 YAPABLEHUS»

IlosicauTe KOHCTPYKIOHWIO U ITPUHIHAIT HGfICTBI/ISI KOMIIJICKTAa 3JICKTPOHHBIX 0JI0KOB
IlosicauTe KOHCTPYKIHWIO U TPUHIUAIT ,Z[CﬁCTBPIH pacnpeaciimTCIbHOTO YCTpOﬁCTBa
COMPASS

1-5a pybescnas ammecmayust no oucyuniune
bunem Ne8
«HHnhopmayuonrvle 0CHOBbI QUCIEMUEPCKO20 U MEXHOL02ULECKO20 YNPAGTICHUSLY
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D.U.0.

1. [loscHuTe  KOHCTPYKUMIO W  TPHHIOMUI  JACHCTBUS  MarHUTOONTHYECKOTO
npeodpaszoarens Toka cepun MOCT.

2. IlosicHUTE KOHCTPYKLHUIO U IPUHLIUIT ACUCTBUS pacpeesIuTeIbHOIO yCTPOCTBa
DTC-126

1-5 pybescnas ammecmayus no OUCYUNIUHe
bunem Ne9
«Hnpopmayuonivle 0CHOBbL QUCIEMUEPCKO20 U MEXHOLO2ULECKO20 YAPAGLEHUSLY

Bonpocwi:

D.U.O0.

1. [losicHuTe KOHCTPYKIMIO U MPUHLUIT JEHCTBUS, KOMOMHUPOBAHHOTO ONTHYECKOTO
U3MepuTesbHoro ycrporicrea OMU

2. TlosicHUTE KOHCTPYKILMIO ¥ IPUHIIUIT ACHCTBHSI PACIIPEICIUTEIILHOTO YCTPOHCTBA
PASS.

1-s py6escnas ammecmayus no OUCYunIUHe
Bunem Nel0
«HHnpopmayuonnvie 0CHOBbI OUCIEMUEPCKO20 U NEXHOLOSULECKO20 YAPABTICHUSY

Bonpocwi:

N

ROONOO AW

11.
12.

13.
14.

15.

0.

1. HazoBuTe 0cOOEHHOCTH pa3padaThiBa€MbIX KOHIIETITYaIbHBIX IPUHIIUIIOB MTOCTPOCHHS
U(POBBIX NMOACTAHIUN B pacpeieIUTENbHbBIX CETAX
2. TlosicHUTE KOHCTPYKIHUIO ¥ IPUHIIMIT ACHCTBHSI ONTHYECKOTO IIpeoOpa3oBaTelis TOKa

Ammecmayuonnuvie 60npocol
2 pybesicnan ammecmayus

Kakue TpeboBaHus NpeabsIBISIOTCS K UHPOPMAIIMOHHBIM MOJIEINISM, IPOTOKOJIaM oOMeHa?
YTo AOIKHBI MOAJIEPKUBATh MH(POPMAIMOHHBIE MOJEIM M IPOTOKOJIbI B3aUMOJIEHCTBUSA
cornacHo [EC 618507

YTo JOHKHO MOIePKUBATH BTOPUUHOE 000PYJ0BaHUE YPOBHS PUCOEAUHEHUS?

Uro nomKHO NoJiepKUBaTh 000pyI0BaHKe ypoBHs npucoeauHenus 110 kB?

I'ne pazmeriaercs o0opyioBaHue ypoBHs npucoequHenus 35 — 6(10) kB?

Uewm 10mKHO OBITH OCHAIIEHO TIEPBUYHOE 000PYI0BaHUE YPOBHS mpoliecca?

Yro obecrieunBarOT MOACTAHIIMOHHAS [IIMHA U IIMHA IPUCOEIUHEHU?

Uto obecnieunBaeT nHGOpMAIIMOHHAS IIIMHA YPOBHS Tporiecca?

Ha uém ocHoBaHa equHast nH(popMalMoHHas 1aTgopma Ha IUPPOBON MOACTAHIIMH?

Jlnst yero TpedyeTcss CHHXPOHU3AIMSI BpEMEHHBIX BRIOOPOK Ha IUPPOBOI

MOJICTAaHIIUU?

[IpuBenuTe TUMOBYIO CTPYKTYpPy KOMIUIEKCA aBTOMAaTH3UPOBAHHOM CHUCTEMbI YIPaBIIECHUS
TEXHOJIOTMYECKUMH MTPOLIECCaMHU.

Uro BKIIOYAET B cebs mosieBoe o0opyaoBaHue?

[TpuBeauTe KIaccu(pUKAINIO COBPEMEHHBIX CUCTEM YIIPABIICHUS IPOU3BOACTBOM.

Kak Ha3bIBaeTCsl LIEHTpaJIM30BaHHOE HENPEPHIBHOE HAOIIOJEHHE, KOHTPOJIb U ONEepaTUBHOE
peryiMpoBaHie XoJa IPOU3BOJCTBA, OpPraHU3yeMOE€ HAa OCHOBAaHUM YCTaHOBJIEHHBIX
KaJIeHJAApHBIX IJIAHOB, CMEHHO-CYTOYHBIX 33JJaHUI B LEsIX 0OecredyeHus: paBHOMEPHOTO U
KOMIUIEKTHOTO BBIITyCKa IPOIYKLUHU C UCIIOJIb30BAHUEM CPEJICTB ONIEPATUBHOTO YIIPaBJICHUA?
Kto pykoBoaut Bceit paboToil o onepaTUBHOMY YIpaBJIEHUIO?
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2-51 pybesicnas ammecmayusi NO OUCYUNIUHE
Bunem Nel
«Hngpopmayuonnsie 0CHOBbI OUCNEMUEPCKO20 U MEXHOTOZUHECKO20 YAPABIEHUS»

D.1.0.

Bonpocwi:
1. Kakwue TpeOoBaHUS NPEIBSBISIOTCS K HHPOPMAIIMOHHBIM MOJEIISIM, TIPOTOKOIaM
oOMeHa?
2. KTo pyKoBOIUT BCeil pabOTOM 1O ONEpaTUBHOMY YIIPABICHUIO?

2-51 pybesicHas ammecmayus N0 OUCYUNTIUHE
bunem Ne?2
«HUHnpopmayuonnvle 0CHOBbI OUCIEMUEPCKO20 U MEXHOL0SULECKO20 YNPABTEHUSLY

@.U.0.

Bonpocwi:

1. Yrto AOMKHBI MOAACPKUBATh HHPOPMAIIMOHHBIE MOJICTH U TIPOTOKOJIBI
B3auMoiericTBus corjiacHo IEC 618507

2. Kak Ha3pIBaeTCs IIEHTPAIM30BAaHHOEC HEMPEPhIBHOC HAOIIOJICHHE, KOHTPOJIb M
OTIEpaTHBHOE PETYJUPOBAHUE XOJAa IPOU3BOJICTBA, OPraHU3yeMOe Ha OCHOBAHHH
YCTAaHOBJICHHBIX KaJICHIAPHBIX IIJIJAHOB, CMEHHO-CYTOYHBIX 3aJaHHi B IEJAX
o0OecrieyeHHsT  PaBHOMEPHOTO ¥ KOMIUICKTHOTO  BBIYCKAa  MPOIYKIUU  C
MCIOJI30BAHUEM CPEJICTB ONEPATUBHOTO YIPaBICHUS?

2-51 pybesicnas ammecmayus N0 OUCYUNTIUHE
Bunem Ne3
«Hnpopmayuonusie 0CHO8bI OUCNEMUEPCKO20 U MEXHONOSUUECKO20 YNPABTICHUSI»

D.N1.0.

Bonpocwi:

1. Yrto A0mKHO MOJAEPKUBATH BTOPUIHOE 000PY0BAHUE YPOBHS MPUCOCTUHEHUS?
2. [puBenure KIacCUPHUKAIUIO COBPEMEHHBIX CHCTEM YMPABICHHS MPOU3BOICTBOM.

2-5 pybeosicnas ammecmayusi N0 OUCYUNIUHE
Bunem Ne4
«Hnpopmayuonnvie 0CHO8bI OUCNEMUEPCKO20 U MEXHOIOSULECKO20 YRPABLEHUSI»

D.1.0.

Bonpocwi:

1. I'ne pa3memaercs 06opynoBanue ypoBHs npucoenuuenus 35 — 6(10) kB
2. Uro BKJIIOYAET B cebst moseBoe o0opyaoBaHue?

2-5 pybesicHas ammecmayus O OUCYUNTIUHE
bunem Ne5
«Hnghopmayuonnsie 0cHoGbl OUCNEMUEPCKO20 U MEXHOL0SULECKO20 YNPABTIEHUSY

D.U.0.

Bonpocwi:
1. I'me pasmemaercs o6opyaoBanue ypoBHs nmpucoenuuenus 35 — 6(10) kB?

2. IlpuBeauTe THUNOBYIO CTPYKTYpy KOMIUIEKCA aBTOMAaTH3UPOBAHHOM CHCTEMBbI
YIPAaBJIEHUS! TEXHOJIOTMUECKUMU IIPOLIECCaMH
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2-51 pybesicnas ammecmayusi NO OUCYUNIUHE
bunem Ne6
«Hnpopmayuonnvle 0CHOBbL OUCNEMYEPCKO20 U MEXHON02UHECKO20 YRPAGTEHUA»

D.UN.0.
Bonpocwi:
1. Yem 10mKHO OBITH OCHAIIIEHO MEPBUYHOE 00OPYAOBaHUE YPOBHSI Mpoiiecca’?
2. Yro obecnieunBaeT MHPOPMAIIMOHHAS [IIMHA YPOBHS Iporecca?
2-1 pybesicHas ammecmayus nO OUCYUNIuHe
bunem Ne7
«HHd)OpMalﬂ/lOHHble OCHOBbl OucnemuepCKoeo U Mexnoa02u4ecKo2o ynpasieHus»
D.U1.0.
Bonpocni:
1. Yro obecrieunBarOT MOCTAHIIMOHHAS IIIMHA U IIIMHA TIPUCOCSTMHCHUN ?
2. lna uero TpeOyeTcs CHUHXPOHHU3AlUsi BpPEMEHHBIX BBHIOOPOK Ha UUGPOBOH
MOACTAHIU?
2-5 pybesicHas ammecmayus NO OUCYUNIUHE
bunem Ne§
«HH¢0pMa14MOHHbl€ OCHOBbl OucnemuepCKoeo U MEexXHONI02UUEeCKO20 YnpaesieHus»
D.U.0.
Bonpocwi:
1. Kakue TpeOoBaHUS NPEIbSBISAIOTCI K HHPOPMAIIMOHHBIM MOJAEISAM, IPOTOKOIaM
oOMeHa?
2. Uro BKIIIOYAET B ceOs mMosieBoe 000pymoBaHue?
2-5 pybesicHas ammecmayus o OUCYUNTIUHE
bunem Ne9
«Hh@op/wauuoynbze OCHOBbl ()ucnemttepa(oeo U MmexnHoa02u4ecKo2o ynpaesieHus»
D.U.0.
Bonpocwi:
1. Kto pykoBOAMT BCeM pabOTOM 10 ONEPaTUBHOMY YIPABICHUIO?
2. YTo TOMKHO MOAEPKUBATh BTOPUYHOE 000pyA0BaHNE YPOBHS MPUCOECTUHEHUS?
2-51 pybedsicnas ammecmayusi N0 OUCYUNIUHE
Bunem Nel0
«HHd)OpMLlL[MOHHble OCHOBbl ()ucnemttepcxoeo U MexnHo102u4ecKo20 ynpaesieHus»
D.U.0.
Bonpocwi:

1. Yto moymKHBI OICPKUBATH HHPOPMAIIMOHHBIC MOJICTH M IPOTOKOJIBI
B3aumoaeicTaus coritacuo IEC 618507
2. [MpuBenuTe KIacCCH(PUKAITUIO COBPEMEHHBIX CHCTEM YIPABJICHUS POU3BOICTBOM.
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Kpurepun oueHKH BHINOJHEHUS NMCbMEHHON KOHTPOJILHOM padoThl (PyOesKHbII KOHTPOJIb):

KpuTtepun onieHKH 0TBETOB HA TeOpeTHYECKHE BONPOCHI:

pe3yJIbTaT, COJAEPIKAIUKM TOJIHBIM NPAaBUJIBbHBIA OTBET, MOJHOCTbIO— COOTBETCTBYIOLINN
TpeOOBaHUSAM KPUTEPHs, — MAKCUMaJIbHOE KOJIMUECTBO OaJLIOB;

pe3yJIbTaT, COACPIKANINN HETIONHBIN MPaBUIBHBIN OTBET (CTETICHD MOJIHOTHI— OTBETa — OoJee
60%) wnaM OTBET, COACp)Kallui HE3HAYUTEIbHBIE HETOYHOCTH, T.€. OTBET, HMEIONIUH
HE3HAYUTENIbHBIC OTCTYIUICHUS OT TpeOoBaHWM kputepusi, — 75% OT MaKCHMAaJIbHOTO
KOJIM4YecTBa 0aJioB;

pe3yibTaT, COACPKAIINN HEMOHBIA MPaBUIIBLHBIN OTBET (CTETIEHb MOJHOTHI— O0TBeTa — OT 30
no 60%) wiam OTBET, COAEp)KAIMKA 3HAYUTEIbHBIE HETOYHOCTH, T.€. OTBET, WMEIOLIUN
3HAYUTENIbHbIE OTCTYIUIGHUS OT TpeOoBaHuii kputepus — 40 % OT MaKCHUMaJbHOTO
KOJIMYeCTBa 0aJIjoB;

pe3yJIbTaT, COAEPIKALIUI HEMOJHBIM MPAaBUIbHBIN OTBET (CTENEHb MOTHOThI— OTBETa — MEHEE
30%), HenpaBUIILHBIA OTBET (OTBET HE MO CYIECTBY 3aJaHMsl) UJIU OTCYTCTBHE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOILIUI MOJHOCTBIO TpeOoBaHUsAM Kputepus, — 0 % OT MaKCUMaIbHOTO
KOJIMYeCTBa 0aJIjIoB;

bannvt 3a meopemuueckue eonpocvl 6v1600AmMCA KAK CPEeOHUl 0411 NO 3A0AHHBIM CHYOEHMY
60npoCcam, He CYHUMAA KOJIUYECHE0 «HABOOAULUX) U YHIOUHAIOUWUX 80NPOCOS.

KpnTeplm OIl€HKHU BBLINIOJHEHUSA 3a1aYH.

Ouenka XapakTepucTHKH JelicTBHI 00yUyaomerocs
10 OOyuaromuiics caMOCTOSTENbHO U MPABUIBHO pellnl y4eOHO- MpodecCHOHATIBHYIO
6amiop | 3331y, YBEPEHHO, JIOTHUHO, IOCIE/0BATENLHO 1 apryMEHTHPOBAHO U3jarajl cBoe

pPEICHUC, NCIIOJIb3YS HpO(beCCI/IOHaJ'IBHBIe ITIOHATHSA.

0aJ1710B

OOyuyaromuiicss C€aMOCTOSITEIBHO M B OCHOBHOM IPaBWJIBHO pemnil ydeOHO-
npopecCHOHATBHYIO  33/ady, YBEpEHHO, JIOTUYHO,  I[OCJIEIOBAaTElIbHO U
aprYMEHTHPOBAHO M3JIarall CBOE PEIICHHE, MCIIOb3Ys MpodecCHOHANBHBIEC TOHSATHSI.

0a/1J10B

OOyyaromuiicss B OCHOBHOM pelIni y4eOHO-TpOPEeCCUOHANBHYIO 3aJady, JOMYCTHII
HECYIIECTBEHHbIE OLIMOKM, €1a00 apryMEHTHPOBAJ CBOE pELICHHE, HUCHOJIb3ys B
OCHOBHOM NpOo(heCcCHOHATbHBIC TOHSITHSI.

0a/1J10B

OOyuaromuiics MpaBUJIBHO peIn y4eOHO-IpoecCHOHANbHYIO 3a1auy He MeHee 2/3
Bcel pabOThl WM AOIYCTUII HE Oosiee 0 JHOU Tpy0o0il OmMOKK U JBYX HEJIOUETOB, HE
Oonee oHOI Tpy0oii U OHON HEerpyOOl OMMOKU, HE OoJiee TpeX HErpyObIX OMINOOK,
OIHOI HerpyOoil OmMOKM M TpeX HEAOYEeTOB, MPU HAJIMYHUU YEThIPEX-MATH
HEJI0UETOB.

OOyuarommiicst He penrui yueOHo-podheCCHOHATBHYIO 33129y .

agrownE

Sk

3 cemectp (OPO,03P0), 1 cemectp (3PO)
Bonpocul k sxzameny

HazoBure ocHoBHy10 11enb co3aanus LIIC.

[TosicHuTe KOHCTPYKIMIO U MPUHIIMII ASHCTBUS ONTHYECKOTO TpeoOpa3oBaTelis ToKa.
[TosicHuTEe KOHCTPYKIIMIO U IPUHLIMIT AEMCTBUSI onTHYecKoro npeodpazoBatesns Toka NXCT.
[TosicHuTEe KOHCTPYKIMIO U MPUHIIMIT ASHCTBHS onTUYeckoro npeodpaszoBatens NXVT.
[TosicHuTe KOHCTPYKIMIO M TIPUHIMI JEHCTBUS ONTHYECKOTO NpeoOpa3oBaTeniss TOKa H
HanpspkeHuss NXVCT.

[TosicHuTe KOHCTPYKIMIO W TIPUHIIMIT JCHCTBHSI ONMTUYECKOTO MOMAYJS Ui MHTETPAIlH B
o0opyoBaHue.
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~

10.
11.
12.

13.

14

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

26.
27.

28.
29.

30.

[TosicHuTE KOHCTPYKLIMIO U IPUHLIUIT JEMCTBUSI KOMILJIEKTA 3JIEKTPOHHBIX OJIOKOB.

[TosicHuTEe KOHCTPYKIUIO M TIPUHIIMI ACHCTBHUSI MAarHUTOONITUYECKOTO MPeo0pa3oBaress TOKa
cepun MOCT.

[TosicHuTe KOHCTPYKLUMIO M TPUHIUN JCHCTBUS, KOMOMHHPOBAHHOTO ONTHYECKOIO
U3MepuTesbHOro ycrporictea OMU.

[TosicHuTE KOHCTPYKLIMIO U IPUHLIMII JEUCTBUSI pacpeesInTeabHoro ycrpoiictsa PASS.
[TosicHUTE KOHCTPYKITMIO U MIPUHIIMIT ISHCTBUSI paciipeAesuTebHoro ycrpoiictsa DTC-126.
[TosicHuTe KOHCTPYKLIMIO UM MPUHLMII JEHCTBUS  paCHpPENENIUTENbHOIO YCTPOMICTBa
COMPASS.

HazoBute ocoOeHHOCTH pa3pabaThiBaeMbIX KOHIETITYaJbHBIX MPUHIMIIOB MOCTPOCHHS
UM (POBBIX MOACTAHIUN B paCIpeleTUTEIbHBIX CETAX.

. HazoBuTe ocHOBHBIE 0a30BbIEC MPUHIIHIIBI IOCTPOSHUS U(POBOI MOICTAHIINY.
15.
16.
17.

Jly1s yero ucnonb3yercs BTOpUYHOEe 000pyoBaHKe U(POBON MOACTAHIIMH?
Kakue TpeboBaHMs MPeIbBIAIOTCS K HHPOPMAITMOHHBIM MOJEIISM, IPOTOKOIaM oOMeHa?
UTo IOJKHBI TOJJCPKUBATh HMH(DOPMAILIMOHHBIE MOJEIM U TMPOTOKOJIBl B3aUMOJACHCTBUS
cornacHo IEC 618507
YTo 10KHO MOAJIEPKUBATh BTOPUYHOE 000pYJ0BaHKE YPOBHS MPUCOESIUHEHUS?
Uro n0omKHO NoJiepKUBaTh 000py10BaHKe ypoBHs npucoeanHenus 110 kB?
['ne pa3memniaercst o0opynoBaHue ypoBHs npucoeaunenus 35 — 6(10) kB?
YeMm 10DKHO OBITH OCHAIIICHO TIEPBUYHOE 000pyI0OBaHNE YPOBHS Iporiecca?
Yro obecrnieunBaroT MOACTAaHIIMOHHAS IMHA U [IIMHA TPUCOSAMHEHUI?
Uro obecnieunBaeT nHGOPMAIIMOHHAS IITMHA YPOBHS Ipoiiecca’?
Ha uém ocHoBana enunas nndopmannonHas miatdopma Ha TUPPOBOM MOACTAHITUN?
Jist gero TpedyeTcs CHHXpOHU3AIHs BPEMEHHBIX BBIOOPOK Ha IHU(POBOA

a. TOACTaHIUU?
[IpuBenuTe TUIOBYIO CTPYKTYpYy KOMIUIEKCA AaBTOMAaTH3MPOBAHHOM CUCTEMbI YIPaBIICHUS
TEXHOJIOTUYECKUMH MPOLIECCaMHU.
Urto BKITIOUAET B ceOs mosieBoe obopyoBanue?
[TpuBeauTe K1accu(pUKAMIO COBPEMEHHBIX CUCTEM YIIPABICHHSI TPOU3BOACTBOM.
Kak Ha3blBaeTCsl LIEHTPaJIM30BAHHOE HEIMPEpPhIBHOE HAOJIOJEHHE, KOHTPOJIb U ONEpPaTUBHOE
perylIMpoBaHie XoJa IPOU3BOJCTBA, OPraHU3yeMOE€ HAa OCHOBAaHUM YCTaHOBIEHHBIX
KaJIEHJAApHBIX IJIAHOB, CMEHHO-CYTOYHBIX 33aJaHUIl B LENSIX OoOecredyeHus: paBHOMEPHOTO U
KOMILUIEKTHOTO BBIITYCKa MPOAYKIUHU C UCIIOJIb30BAaHUEM CPEICTB ONEPATUBHOIO YIIPABICHUS?
KTto pykoBoaut Bceit paboTo# 1O ONepaTUBHOMY YIIPaBICHUIO?

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

ﬂucuunﬂul‘la HHd)ODMaL{MOHHble OCHOB6bl ducnemttepcxozo U MEXHOJI02UHECKO20 YnNpAaeBJIeHUA
HUnemumym U npoghuib n0020mosKu cemecmp 3

umenu axaoemuxa M. J{. Munnuonwuxosa

BUJIET Ne 1

1. HazoBure ocHOBHYIO 11eh co3aanus L{I1C.
2. Kto pykoBoauT Bcel paboTo# 10 OMepaTUBHOMY YIIPABICHUIO?

3aB.kadenpoit D311 P.A-M. MaromanoB
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T'PO3HEHCKHUH I'OCY/IAPCTBEHHBIH HE®TIHOW TEXHUYECKHH YHUBEPCHUTET
umenu axademuxa M.J]. Munnuonwurxosa

BUJIET Ne 2

ﬂucuunﬂuHCl HHCbOp/l/laul/lOHHble OCHOB6bl Oucnemltepa(ozo U MEeXHOI02UUYeCKo2o ynpaeieHusd
Hnemumym U3 npoghutb no02omosKu cemecmp 3

1. IIpuBenure knaccu(pUKaUO COBPEMEHHBIX CUCTEM YIIPaBJICHUS IPOU3BOACTBOM.
2. TlosicHUTE KOHCTPYKIMIO ¥ IPUHIHIT JHCTBUS ONTHYECKOTO Mpeodpa3oBaTesis ToKa.

3aB.kadenpoit D311 P.A-M. MaromanoB

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M. J. Murnuonwuxosa

BUJIET Ne 3

ﬂucuunﬂuHCl HHd)ODMaL{MOHHble OCHOB6b! ()ucnemuepcmeo U MEeXHOI02U4YeCKO20 ynpaeieHuA
Hucmumym U3 npoguns nodcomosku cemecmp __3

1. TlosicHuTE KOHCTPYKILMIO U MIPUHLIMI JEHCTBUS pacupenenurenbHoro ycrpoiictsa COMPASS
2. TlosicHUTE KOHCTPYKIMIO U IPUHIMI JeHCcTBUS onTHYecKoro mpeodpasosarens Toka NXCT.

3aB.xadenpoit II11 P.A-M. MaromaznoB

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HED®TAHOU TEXHUYECKHU YHUBEPCUTET
umenu axademuxa M. J]. Murnuonwuxosa

BUJIET Ne 4

ﬂuclx;unﬂuHa HH(bODMaMMOHHble OCHOBbl ducnemueDCKoeo U MEexXHONI02UYeCKO20 ynpaeieHuA
Hucmumym U3 npogpuns noozomosxu cemecmp __3

1. TlosicHuTe KOHCTPYKIMIO U MPUHIMII ASUCTBUSA onTHyeckoro nmpeoOpaszosarenss NXVT.
2. IlpuBemuTe TUNOBYIO CTPYKTYPY KOMILIEKCAa aBTOMATH3WPOBAHHOW CHCTEMBI YIPABICHUS
TEXHOJOTHYECKUMH MPOIECCAMHU.

3aB.kadenpoit D311 P.A-M. MaromanoB
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T'PO3HEHCKHUH I'OCY/IAPCTBEHHBIN HE®TAHOH TEXHUYECKHUN YHUBEPCUTET
umenu axademuxa M.J]. Munnuonwurxosa

BUJIET Ne 5

ﬂucuunﬂuHCl HHCbOp/l/laul/lOHHble OCHOB6bl Oucnemltepa(ozo U MEeXHOI02UUYeCKo2o ynpaeieHusd
Hnemumym U3 npoghutb no02omosKu cemecmp 3

1. TlosicHute KOHCTPYKIMKO W IIPHUHIIUIT HCﬁCTBHH OIITHYCCKOTI'O npeo6pa30BaTeJm TOKa H

HanpspkeHuss NXVCT.
2. Jlis yero TpeOyeTcs CHHXPOHM3AIMs BPEMEHHBIX BRIOOPOK Ha UG POBOH
MOACTaHIU?
3aB.kadenpoit D311 P.A-M. MaromanoB

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M. J. Murnuonwuxosa

BUJIET Ne 6

ﬂucuunﬂuHCl HHd)ODMaL{MOHHble OCHOB6b! ()ucnemuepcmeo U MEeXHOI02U4YeCKO20 ynpaeieHuA
Hucmumym U3 npoguns noocomosku cemecmp __3

1. TlosicHUTE KOHCTPYKIIUIO U IPUHIUIT ACHCTBUS ONTHYECKOTO MOIYJIS I UHTETpAIluH B
o0opyi0BaHue.
2. Hauéwm ocHoBaHa equHas HHGOpMAIMOHHAs TuTaTGopma Ha TUGPOBOI TOICTAHITHH?

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

T'PO3HEHCKHUH IT'OCYHAPCTBEHHBIH HE®TAHON TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M. J{. Munnuonwuxosa

BUJIET Ne 7

ﬂucuunﬂul‘la HHd)ODMGL{uOHHble OCHO6bl ()uCI’l@m’J@DCKOZO U MEXHOJI02UHECKO20 YnpaeJIeHUA
HUnemumym U npoghuib n0020mosKu cemecmp 3

1. TlosicHuTe KOHCTPYKIMIO U MPUHIUI JEHCTBUS KOMIIEKTa JJIEKTPOHHBIX OJIOKOB.
2. Yro obecneunBaeT nH(pOpMaIMOHHAsI IIMHA YPOBHS Ipoliecca?

3aB.kadenpoit D311 P.A-M. MaromanoB
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T'PO3HEHCKHUH I'OCY/IAPCTBEHHBIH HE®TIHOW TEXHUYECKHH YHUBEPCHUTET
umenu axademuxa M.J]. Munnuonwurxosa

BUJIET Ne 8

ﬂucb}unﬂu’ia HHCbOp/l/laul/lOHHble OCHOB6bl Oucnemltepa(ozo U MEeXHOI02UUYeCKo2o ynpaeieHusd
Hnemumym U3 npoghutb no02omosKu cemecmp 3

1. TlosicHuTEe KOHCTPYKLHUIO U MPUHIIMI JEHCTBUS MarHUTOONTHYECKOTO MPeoOpa3oBaTess ToKa
cepurt MOCT.

2. Yro obecreynBarOT MOJCTAHIIMOHHAS IITUHA U IIIMHA PUCOSANHEHUH ?
3aB.xadenpoit II11 P.A-M. Maromazos

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET
umenu axaoemuxa M. J. Murnuonwuxosa

BUJIET Ne 9

ﬂucuunﬂuHCl HHd)ODMaL{MOHHble OCHOB6b! ducnemuepcxoeo U MEexXHOI02UYEeCKO20 YNpaesieHuA
Hucmumym U3 npoguns nodcomosku cemecmp __3

1. TlosicHuTe KOHCTPYKIHMIO ¥ TPHUHIMN JIEUCTBUS, KOMOMHMPOBAHHOTO OMNTHYECKOTO
U3MepUTeNbHOro ycrporictea OMU.

2. UYem 0IDKHO OBITH OCHAIIEHO MTEPBUYHOE 00OPYIOBAaHUE YPOBHS Iporiecca?
3aB.xadenpoit 3911 P.A-M. MaromasoB

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET
umenu axademuxa M. J]. Murnuonwuxosa

BUJIET Ne 10

ﬂuclx;unﬂuHa HH(bODMaMMOHHble OCHOBbl ducnemueDCKoeo U MEexXHOJI02UHeCKO20 ynpasjieHu:A
Hucmumym U3 npogpuns noozomosxu cemecmp __3

1. TlosicHUTE KOHCTPYKIMIO U MPUHIIMII ASUCTBHS paclpeieuTenbHoro ycrpoictsa PASS.

2. [TloscHUTE KOHCTPYKIWIO W TPUHIUI JCHCTBHSI  PACIPENCIUTEILHOTO  yCTPOMCTBA
COMPASS.

3aB.kadenpoit D311 P.A-M. MaromanoB

Kpurtepun o1eHOK HTOrOBOro KOHTPOJIA (3a4eT):

3a‘ITeH0 BBICTABIISICTCA HpI/I YCJ'IOBI/II/I, €CIIN CTYJIGHT TIIOKA3bIBaACT XOpOIHI/Ie
3HAHUS U3YYSHHOTO yUeOHOro MaTepuasia
BBICTABJIICTCA IIPU HAJINYHUH CCPHC3HBIX VII HI@HI/II)II B IIpoLecce
He 3aureno p p yiy p
M3II0KEHHUs yueOHOro MaTepuana
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Kpurepun oumeHOK MTOrOBOro KOHTPOJISA (IK3aMeH):

OO OTBETHI COJICPIKATEIBbHBI U HE COJIEPKaT OIMOOK, TaHbl OTBETHI Ha
JIOTIOJHUTEIbHBIE BOIIPOCHI 10 IPYTUM TEMaM Kypca

Xopouio OTBETHI COJIEPKAT HENPUHIMITHAIBHBIC OITHOKH

Y 10BIETBOPUTEIBHO OTBETHI coiepXkaT rpyOble OIIUOKU

HeynioBneTBopUTEIBHO HET COJIePKaTEeIHbHOr0 OTBETA HA OJIMH U3 BONPOCOB Omiera

CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPBI

a) OcHoBHAasA JMTEpaTypa

1.

leBuoBa, T. I'. Cuctemsl ynpaBieHHUs TEXHOJIOTMYECKMMHM IpolLeccaMd U MH()OpMAaIOHHBIE
TexHosoruu : ydeOHoe mocoome / T. I. IlleBmoBa. — KemepoBo : KemepoBckuii
TEXHOJIOTUYECKHUI HHCTUTYT MUIIEBON MpOMBINUIeHHOCTH, 2014. — 82 C.

[Tepyxun, M. 1O. Texuudeckue cpeacTBa KOHTPOJIS B CUCTEMAX YNPABICHUS TEXHOJIOTHIECKUMU
nporeccamu : yuebnoe nocodme / M. 1O. Ilepyxun, B. II. UBmun. — Kazanp : Kazanckwmii
HallMOHATBHBIN UCCIIEOBATEILCKUNA TEXHOJIOTUUECKU yHuBepeuret, 20. — 147 C.

VrpaBneHue JOTUCTUUYECKUMH M TEXHOJOTWYECKUMHM HWHHOBALUSAMH B TPOMBIIICHHOM
KOMIUIEKCE : MpakTHKyMm / coctaButenu A. A. Jlyouuna, @. @. Nanumynuna. — Kazasp :
Kazanckuii HalMoOHaNBHBIN HCCIeI0BaTENbCKUI TEXHOIOTHYECKH yHuBepcureT, 2016. — 84 c.

I'epacumoB, A. B. [IlpoexktupoBaHue aBTOMAaTU3UPOBAHHBIX CHUCTEM  YIIpaBJICHUS
TEXHOJIOTHYECKUMH Tpolieccamu : yueoHoe nocodue / A. B. ['epacumon. — Kazans : Kazanckuii
HAI[MOHAJILHBIA UCCIICIOBATEILCKUIA TEXHOIOTHUSCKH yHIBEepcuTeT, 2016. — 123 C.

0) JonosHuTeILHASA JIUTEPATypa

1.

TpeHpl U cLieHapuK pa3BUTHS MUPOBOM SHEPTETUKH B epBoM nojoBuHe XXI Beka (KHUTa),
benoropreB A.M., bymyes B.B., I'pomoB A.l., Kypuue H.K., Macrenanos A.M., 2011,
Oueprusi, UHCTUTYT SHEPreTUYECKOMN CTpaTeruu.

HunukoB A.E., Teopust u npakTuka NpuMEHEHHUs] BO3OOHOBIIIEMBIX UCTOYHUKOB SHEPTHUU.
Cucrema KOMIETEHTHOCTHO-OPUEHTHPOBAHHBIX 3aJaHUN. Y4eOHO-METOINYECKOoe 1Mocodue
(xnura), 2016, Yausepcurer U”TMO

CrosnoB H.M., CwmwmproB C.C., CmupHoBa A.B., lcnonp3oBaHue BTOPUYHBIX
HHEPropecypcoB U BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUU. DHEProayuT. YueOHOe mocooue
(xypc nekmuit) (kaura), 2019, CeBepo-KaBkasckuii penepaabHbIii YHUBEPCUTET

B) UHTepHeT-pecypcesbi:

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-
vvedenie_v_specialnost_jelektrojenergetika.html
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PETJIAMEHT
6a/I/IbHO-PETUHIOBOM CUCTEMBI OLLeHKH Y4e6GHOM AeATEe/bHOCTH CTYAEeHTa
JvcuunanHa HHdopmayuoHHbIe 0CHOB8LI duchemy4epckKo20 U MexXH0./102u41eck020 ynpag.AeHus

Kadenpa_«I1ekmpomexHuka u 31ekmponpugogd»

['pynna (['pynmnbi) AHII WUucTuTyT H3 Yu.rop, CemecTp 3
CocraBuTe b (Beayuiui npemnojjaBartenb)_Amxaee T.1II. PykoB. npakT. (y1a6.) 3aHsatuii__Amxaee T.III
. Makcum-oe
Ammecmay Bud desmeavHocmu Budwi pa6om, nodexcaujue oyeHke
nepuod K0./1-80 6411108
Texviutl KOHMDOAS OTBeTbl Ha NPAKTUYECKUX U JIEKI[MOHHBIX 3aHATUAX — 3 6as1a 15
v p [IpakTu4eckue paboTsl - 12 6a10B (4 paboTsl 1o 3 6a1/10B)
[lucbMeHHas KOHTpPOJIbHAsA paboTa:

1 Py6excnas ammecmayusi 2 TeopeTHdeckux Bonpoca — 20 6a/110B (1 Bonpoc - 10 6asioB) 20
CamocmosmenvHas paboma 0
Ilocewaemocms 5

. OTBeThbI HAa NPAKTUYECKUX U JIEKI[MOHHBIX 3aHATUAX — 3 6as1a
Tekywuti KoHmpo.1b 15
[IpakTuveckue paboTsl - 12 6ai0B (4 paboTsl no 3 6asia)
[lucpMeHHast KOHTPOJIbHAsSA paboTa:
Py6excHas ammecmayusi 2 TeopeTHYecKux Bompoca — 20 6asu10B (1 Bonpoc - 10 6ayioB) 20

2
CamocmosamenvHas paboma Pedepart + npeseHTanus 15
Ilocewyaemocmbob 10
BCEI'0 100

3 Teopueckas pacoma Jokian Ha KoHepeHIWH, y4yacTHe B OJIMMIHAJE, MOATOTOBKA TEMAaTHYECKOH 20

npe3eHTalu
3aeedyrowuii kaghedpoii 3311 Mazomados P.A-M. Pocnucy, HAama
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