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BBEOEHUE

Metoauyeckue  yKazaHus  SIBIISIIOTCA ~ PYKOBOJACTBOM  JJIso
CTYJICHTOB U PYKOBOJUTEIEH BBITYCKHOW KBaTU(PUKAIIMOHHOM
padotel (BKP) um coxaepxaT HeOOXOIUMBIE CBEICHUS O IOPSAKE
OpraHu3alliy, BBIMOJHEHUS W 3allUThl paOOThl MO HaIpPaBJICHUIO
210700.62«MHPOKOMMYHHUKANMOHHBIE TEXHOJOTHH U CUCTEMbI
CBSI3M)» B COOTBETCTBUM C PEKOMEHJAUAMU HAYYHO-METOIUYECKOTO
copera TYCYPa. B meronuyeckux ykKa3aHWsX IPUBEINCHBI KPAaTKUE
npumepsl BeinodHeHuss BKP mo  mpoduinto moaroroBku OakaiaBpoB
«udpoBoe TenepaanoBeIaHUEe.

1 LUENb U 3A0AYU BbINOJNHEHUA BKP

Brinycknas kBanuduxanronnas padbora (BKP) ssnsercs camo-
CTOSITEIbHOM pPabOTON BBINTYCKHUKA, BBIMOJHSIEMOM MO y4eOHOMY
MJjaHy Ha 3aBepiiaroiieM 3Tane oOydeHus. BKP ciyXuUT OCHOBHBIM
CPEACTBOM MTOTOBOM ATTECTAIlMM BBIITYCKHUKOB, MPETCHAYIOIINUX Ha
MOJTy4YeHHE COOTBETCTBYIOIIEH CTENIEHU «0aKaaaBp.

Breimonnenne BKP mpecnenyer uenp moaroToBKu CTyACHTA
JUIs pelieHusi MpoeCCUOHAIbHBIX 3a7ay B CICAYIOMMX BUAAX Jes-
TEJIBHOCTH:

CCPBUCHO-3KCIINTYaTallMOHHAA ACATCIbHOCTD:

IpHUeMKa U OCBOEHHE BBOJAUMOIO 000pY/10BaHUS;

opranuzanusi paboyux MecT, UX TEXHHYECKOE OCHAICHHEe, pa3MeElIeHHE
TEXHOJIOTUYECKOI0 000PY10BaHHUS;

MOHTa)X, HaJaJKa, HCIOBITAHUS M CJada B OKCIUTyaTallMI OIBITHBIX
00pa3LoB U3/1eNUi, Y3JI0B, CUCTEM U JETalIel BBIITYCKaeMOM MPOIYKINU;

HaJajJKa, HACTPOlKa, PEryJupoBKa U UCHBITAHUS OOOpPYJIOBaHUS U
TECTUPOBAHME, HACTPOIKA U 0OCTYKUBaHHUE aNMapaTHO-IPOrPaMMHBIX CPEJICTB;

BHEJPEHHE U dKCIUTyaTalus MH(POPMAIIMOHHBIX CUCTEM;

oOecrieueHue 3auThl HHPOpMaLUU U 00bEKTOB MH(POPMATU3AIUY;

OpraHu3allisi W BBINOJIHEHUE MEPONPUATHA 110 METPOJOTHYECKOMY
00eCneueHHUI0 IKCITyaTalluy TEIEKOMMYHHUKAIIMOHHOTO 000pY/10BaHMs;

COCTaBJICHHE MHCTPYKUUH [0 SKCIUTyaTallud O0OOpYJOBAaHMS U IMPOrpaMM
HCIIbITAHUM;

IOPOBEJCHUE BCEX BHUJOB U3MEPEHMH MapaMeTpoB OOOpyAOBaHUSA U
CKBO3HBIX  KAHAJIOB W  TPAaKTOB  (HACTPOEYHBIX,  MPUEMOCIATOYHBIX,
AKCILTyaTallMOHHBIX );



OpOBEpKa  TEXHUYECKONO  COCTOSHMSI M OCTATOYHOIO  pecypca
o0oOpy/nOBaHusl, OpraHu3anus MNPOPUIAKTUYECKAX OCMOTPOB U  TEKYIIETO
PEMOHTA; IOUCK U YCTPaHEHUE HEUCIIPABHOCTEN;

COCTaBJICHHE 3adBOK Ha OOOpYJOBaHME W 3alacHblE€ 4YacTH, MOJArOTOBKA
TEXHUYECKOU TOKyMEHTAllM1 Ha PEMOHT;

OpraHu3alys MEpPONPUITHIA MO OXpaHE TPyJla U TEXHUKE OE30IaCHOCTH B
npolecce BBOJA B IKCIUTyaTalldl0, TEXHUYECKOTO OOCIyKMBaHUS U PEMOHTa
TEJIEKOMMYHHUKAIIMOHHOTO 000pY/10BaHUS;

JI0BEJIEHNE MH(POKOMMYHHUKAIIMOHHBIX YCIYT J0 MOJb30BaTENEH;

PpaCUYCTHO-IIPOCKTHAA ACATCIbHOCTD:

U3YyYE€HUE HAyYHO-TEXHWYECKOM uHGOpMalMHM, OTEUECTBEHHOTO W
3apy0eXKHOTO OIbITA IO TEMATHUKE MTPOCKTA;

cOOp W aHajau3 MCXOAHBIX JAHHBIX IS MPOEKTHUPOBAHUSA COOPYKEHUUN
CBSI3U, HHTEIJIEKTYyIbHBIX NTHHOKOMMYHUKAIIMOHHBIX CETEH U UX DJIEMEHTOB;

pacueT W MNPOEKTHUPOBAHUE JETaleil U y3J0B B COOTBETCTBUHU C
TEXHUYECKUM 3aJlaHUEM C HCIOJIb30BAHMEM KaK CTAHJAPTHBIX CPEACTB
aBTOMATH3allUM TPOCKTUPOBAHUS, TAK W CaMOCTOATEIBHO  CO3/1aBAaE€MbIX
OPUTMHAJIBHBIX TPOTPaMM;

KOHTPOJb COOTBETCTBHSI pa3palaThIBAEMBIX IPOCKTOB M TEXHUYECKOU
JOKYMEHTAIIUM TEXHUYECKUM perjiaMeHTaM, Hal[MOHAJIbHBIM  CTaHJapTaM,
CTaHJapTaM CBSI3M, TEXHUYECKUM YCIOBUSIM U JPYTUM HOPMATUBHBIM
JIOKyMEHTaM;

MPOBEJICHNE MPEABAPUTEIHLHOTO TEXHHUKO-DPKOHOMHUYECKOTO O0OCHOBAHUS
MIPOCKTHBIX PACUETOB;

pa3paboTka TPOEKTHOM U  paboyeil TEXHUYECKOW JIOKYMEHTAallUH,
oopMIIEHUE 3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX PadoT;

OIIEHKa MHHOBALIMOHHBIX PUCKOB KOMMEpLHAIN3aUU [TPOEKTOB;

KOHTPOJIb COOJTIOICHHS U 00ecTICUeHUE IKOJIOTUUECKON 6€301acHOCTH;

AKCIEPUMEHTAIIbHO-UCCIEA0BATEIbCKAS JEATEIbHOCTD:

IPOBEJACHUE HJKCIEPUMEHTOB MO 3aJaHHOW METOJUKE U  aHalIu3
pe3yJbTaTOoB;

NpOBEJCHUE U3MEPEHUNM U  HAOMIOACHUM, COCTABJICHUE OMUCAHUS
MPOBOJMMBIX HUCCJEIOBAHUM, MOATOTOBKA JIAHHBIX JJII COCTaBJIEHUSI 0030pOB,
OTYETOB U HAYYHBIX MyOJUKAIIUA;

MaTeMaTH4eCcKoe MOJCIUPOBaHNE MH(GOKOMMYHHUKAIIMOHHBIX MPOILIECCOB U
00bEeKTOB Ha ©0a3e Kak CTaHJIAPTHHIX MAaKEeTOB aBTOMATU3UPOBAHHOTO
IPOCKTUPOBAHMUS M HCCIEIOBAHHMM, TaK M CAMOCTOSTENBHO CO3/1aBAEMbIX
OPUTMHAJIBHBIX ITPOTPaMM;

COCTaBJICHUE OTYETA IO BBINOJIHEHHOMY 3aJaHUI0, YYaCTHUE BO BHEIPEHUU
PE3yIbTATOB UCCIEOBAaHUMN U pa3pabOTOK;

OpraHu3allMOHHO-YIIpaBJI€HYECKAS ACATCIIHbHOCTD:

opraHu3zaius padoThl MaJIbIX KOJJIEKTUBOB UCIIOJHUTENEH;

pa3paboTKa ONEepaTUBHBIX IUIAHOB PaOOTHI MEPBUYHBIX MPOU3BOACTBEHHBIX
IIOJpa3/ICIICHUN;

COCTaBJICHUE TEXHUYECKOM JIOKYMEHTAlluh, a TaKXKe YCTaHOBJICHHOU
OTUYETHOCTH 1O YTBEPKIEHHBIM (hopMam;



BEJICHUE JICJIOBOW MEPEIUCKH;

COCTABJICHHE 3asBUTEJILHON JOKYMEHTAIIMU B HaJ30PHBIE TOCY1aPCTBEHHBIE
oprasbl UH(POKOMMYHHKAIIMOHHOW OTPACIIN;

BBINIOJIHEHWE  pabOT B 00JIaCTU ~ TEXHUYECKOTO0  PEryJupOBaHMS,
CepTUPUKALMU TEXHUYECKUX CPEACTB, CUCTEM, IPOLECCOB, OOOPYIOBaHUA U
MaTepHUaJIOB;

IUTAaHUPOBaHUE PabOThI epcoHana U (POHIOB OIJIATHI TPYA;

OpOBEICHUE  aHalu3a  3aTrpaT W Pe3yJIbTaTOB  JIEATEIbHOCTH
IPOU3BOICTBEHHBIX TOIpa3/ICICHUN;

MOJITOTOBKA MCXOJHBIX JaHHBIX JJIs BBIOOpa W OOOCHOBAaHUS HAYYHO-
TEXHUYECKUX U OPraHU3aLMOHHBIX PEIIECHUM, PUHUMAEMBIX C HCIOJb30BaHUEM
SKOHOMHUYECKUX KPUTEPUEB;

OPOBEICHUE  OpPraHU3alMOHHO-IUIAHOBBIX  PAacy€TOB [0  CO3/IaHHUIO
(peopranuzanym) NPOU3BOACTBEHHBIX YYACTKOB;

oOecrieyeHue 3alluThl OOBEKTOB HWHTEUIEKTYAJIbHOM COOCTBEHHOCTH U
pe3yJbTaTOB  mcCIENOBaHUM U  pa3padOTOK Kak KOMMEPUYECKON  TailHBI
TIPEATPUSATHS;

NOJArOTOBKA JIOKYMEHTalMKW JJig CO3JaHUsl CHCTEMbl MEHEDKMEHTa
KauyecTBa MPEANPUITHS.

IIpu BuinosHenuu BKP cryaeHTrom pemarwresi ciaeayroume
3a1aum:

— 3akpervieHne M Oojee riayOOKoe YCBOEHHE TEOPETUUYECKHUX
3HAHUHN U MPAKTUUECKUX HABBIKOB

— Ppa3BUTHE CaMOCTOATEIHLHOCTH MPU MOCTAHOBKE 3a/laydl MC-
ClieJOBaHUM, BHIOOPE METO/I0B JOCTUXKEHHUS IIEIH U BBISIBJICHUH TBOP-
YECKOM MHUITMATUBBI MIPU PEIICHUN KOHKPETHBIX 3a/1a4;

— HCIOJIb30BAaHUHM METOJIOB aHAJIN3a U CUHTE3a;

— CaMOCTOSITEIbHOE MTPOBEJCHNE HAYYHO-PAKTUIECKUX UCCIIe-
JIOBaHUM;

— 00OCHOBaHHME U HaxXOXJeHHUE >P(EKTUBHOTO MyTH PELICHUS
MOCTABJIEHHBIX 3aJ]1a4 TIPU UCCJICIOBAHUHU U MPOSKTUPOBAHUHU Pa3Iny-
HBIX 00BEKTOB HIU(POBOTO TEJIEPATUOBEIIAHMUS;

— mnoaroroBka kK 3ammre BKP u aprymentupoBanHas 3ammura
pa3pabOTaHHBIX MPEJIOKECHUMN.

Pesynbratom BeinmonHeHuss BKP 10/kHO cTaTh OBIaieHUE CIEIYyHOIIUMA
KOMIIETCHIIUSIMU:

- 00meKyabTypHbIMHU KOMHeTeHIMAMH (OK):

HCIIOJIBb30BaThb OCHOBHBLIC 3aKOHbBI C€CTCCTBCHHOHAYYHBLIX  AHUCHUIIIIMH B
MMETh HABBIKM CaMOCTOSITEIbHOU pa6OTLI Ha KOMIIBIOTCPC H B KOMIIBIOTCPHBIX
CCTAX; OCYHCCTBIIATH KOMIIBIOTCPHOC MOACIIMPOBAHNUC YCTpOﬁCTB, CHUCTCM H
IPOLIECCOB C MCIOJIB30BAHUEM BJIAJIETh KYJIbTYpOH MBIIIJIEHUS, CTIOCOOHOCTBIO K
000011IeHNI0, aHANIM3Y, BOCHPHUATHIO WH(OpPMAIIUHU, TTOCTAHOBKE IIEJIU U BHIOOPY
nytel e€ goctmxkenus (OK-1);



YMETh JIOTUYECKH BEPHO, apTyMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
nucbMeHHyo peub (OK-2);

TOTOBHOCTBIO K KOOTIEpaIuu ¢ Kojuieramu, pabore B kosuiektuse (OK-3);

CIIOCOOHOCTBIO HAaXOJWUTh OPraHU3ALUOHHO-YIPABICHUYECKUE PEIICHUS B
HECTaHJIaPTHBIX CUTYAIUSX U TOTOBHOCTHIO HECTH 3a HUX OTBETCTBEHHOCTH (OK-
4);

CTPEMUTBCSI K CaMOPA3BUTHIO, TIOBBIIICHUIO CBOEW KBaIM(UKAIUA U
mactepctBa (OK-5);

CIIOCOOHOCTBHIO KPUTHUYECKU OIIEHUBATh CBOM JOCTOMHCTBA M HEIOCTATKH,
HAMETUTh TYTH W BBIOpaTh CpPEACTBA Pa3BUTUS JOCTOMHCTB M YCTpPaHEHUS
HenoctatkoB (OK-6);

OCO3HaBaTh COIMAJIBHYI0 3HAUYUMOCTh CBOeW Oyaymied mpodeccun,
0o0amaTh  BBICOKOW  MOTHBAIMIEl K  BBINOJHCHHIO  NPOo(eccHoHaIbHON
nestenbHocT (OK-7);

UCIIOb30BaTh ~ OCHOBHBIC  MOJIOKEHUS M METOJbl  COIMAJTbHBIX,
TYMaHUTAPHBIX Y HOKOHOMUYECKUX HAyK TMpPU PEHICHUU COIUAIbHBIX U
npodeccHOHaIbHBIX 3a/lad, ONPO(PECCHOHATILHOM JESITeIbHOCTH, MPUMEHSTh
METOJIbl MAaTeMAaTHYeCKOro aHaldu3a M MOJEIUPOBaHUS, TEOPETUYECKOrOo U
aKkcnepuMeHTalnbHoro uccienoanus (OK-9);

BJIAJ€Th OJHUM M3 MHUPOBBIX MHOCTPAHHBIX SI3bIKOB Ha YpOBHE HE HUXKE
pasroBopHoro (OK-10);

BJIAJIETh OCHOBHBIMU METOJIaMH 3aIIUThI IPOU3BOACTBEHHOTO NIEPCOHANA U
HACeJeHUs OT BO3MOXHBIX IIOCJIEICTBUM aBapuif, KatacTpod, CTUXHIHBIX
o6enctBuii (OK-11);

BJIQJIETh CPEJACTBAMHU CaMOCTOSITEJIbHOTO, METOJUYECKH MPaBUIBLHOIO
UCIIOJIb30BAHUSI METOJIOB (DM3UYECKOTO BOCIUTAHUS W YKPEIUICHUS 3J0POBbS,
TOTOBHOCTBIO K JIOCTHXKEHHIO JOJKHOTO YPOBHS (PU3MUECKON MOATOTOBICHHOCTH
uist  o0OecrieyeHus  MOJHOLIGHHOM — COUMalbHOM M IpodecCHOHaNbHON
nestenbHoctu (OK-12).

[IpodeccuonansupiMu komneteHuuamu (11K):

CO3HaBaTh ONACHOCTH MW YIpO3bl, BO3HUKAIOUIME B 3TOM MpOIECCE,
co0JIr0AaTh OCHOBHBIE TpeOOBaHUs HH(OPMAIIMOHHON 0€30MaCHOCTH, B TOM YHUCJIIE
3alllUThl TOCYIapCTBEHHOM TalHbI; BJIaJETh OCHOBHBIMU METOJIaMH, CIIOCO0aMU U
CpeACTBaMHM MOJy4YeHUs1, XpaHeHus, nepepadotku unpopmaruu (I1K-1);

CIIOCOOHOCTHIO MOHUMATh CYIIHOCTh M 3HAY€HHWE UH(POPMAIMK B Pa3BUTUU
COBPEMEHHOr0 HMH(POPMAIMOHHOTO YHUBEPCAIBHBIX IMAKETOB IPHUKIIAIHBIX
KOMIOBIOTEPHBIX porpamm (I11K-2);

CIIOCOOHOCTBIO KCIIOJIb30BaTh HOPMATUBHYIO U MPABOBYIO JOKYMEHTALIHIO,
XapakTepHYI g 00JacTh HMHPOKOMMYHHMKAIIMOHHBIX TEXHOJIOTUH U CHUCTEM
cBs3M  (3akoHbl  Poccuiickoit =~ ®denepanuu, TEXHUYECKHUE  PETJIAMEHTHI,
MEXyHapOJIHbIE W HAIlMOHAJIbHBIC CTAHAAPTHI, peKoMeHAaIuu MexXa1yHapo HOTO
COI03a DJIEKTPOCBS3U, CTAaHAAPTHI CBS3HM, MPOTOKOJbI, TEPMUHOJOTHIO, HOPMbI
Enunoii cructeMbl KOHCTPYKTOPCKOM JIOKYMEHTAIMHU, a TakXKe JOKYMEHTAIUIO 110
cuctemMaM kaudectBa padbotsl npennpusituit) (I1K-3);
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3HaTh ~ METPOJIOTMYECKHE  NPUHIMUIBI M BIAJEET HaBBIKAMH
UHCTPYMEHTAJIbHBIX U3MEpPEHUH, UCIIOJIb3Y EMbIX B o0nactu
MH()OKOMMYHUKAIIMOHHBIX TeXHOJIOTU U cucteM cBsizu (I1K-4);

TFOTOBHOCTBIO K KOHTPOJIO COOMIOJAEHUS M OOECIEUEHUIO 3KOJOTUYECKON
oe3omacuoctu (I1K-5);

B CEPBUCHO-3KCIUTYaTallMOHHOM J1eATETbHOCTH:

FOTOBHOCTBIO K CO3JAHHUIO YCIIOBUM JUIl Pa3BUTUA  POCCHUUCKOU
UHQPACTPYKTYphl CBSI3M, OOECHEUYEHHS €€ HWHTErpald C MEXAYHApPOIHBIMU
CEeTSIMU CBSI3U; TOTOBHOCTBIO COJIEWCTBOBATH BHEJAPEHHUIO MEPCHEKTUBHBIX
TexHosorui u ctanaapron (I1K-6);

CIIOCOOHOCTBIO ~ OCYILIECTBUTH NPUEMKY UM  OCBOCHHE  BBOJAMMOIO
0o0Opy/lOBaHUS B COOTBETCTBUM C JICHCTBYIOIIMMHU HOpMAaTHUBaMH; YMETh
OpraHu3oBaTh pabouuMe MecTa, HX TEXHHYECKOE OCHAIICHHE, pa3MeIleHUe
COOPY’KEHHUM, cpencTB u 00opynoBanus cBszu (I1K-7);

CIIOCOOHOCTBIO OCYILIECTBUTh MOHTaX, HaNaJKy, HACTPOUKY, PEryJIUPOBKY,
OMNBITHYIO MPOBEPKY pabOTOCIIOCOOHOCTH, UCTIBITAHUS M Cady B KCIUTyaTalUIo
COOPY’KEHHUM, CPEICTB U 000pynoBaHus ceTel u opranuzanuii csazu (I1K-8);

YMETh COCTaBJATh HOPMATUBHYIO JIOKYMEHTaUUIO (MHCTPYKIUHU) IO
AKCILTYyaTallMOHHO-TEXHUYECKOMY  OOCIY>KMBAaHHUIO  COOPY>KEHHMH, ceTredl U
o0opyoBaHus CBA3M, MO mporpammam ucneitanuii (I1K-9);

YMETh OPTraHU30BaTh U OCYIIECTBUTH MTPOBEPKY TEXHUUECKOTO COCTOSIHUS U
OLICHUTh OCTaTOK pecypca COOpYXKEeHHH, OOOpyJOBaHUS U CPEACTB CBS3H,
NPUMEHUTh COBPEMEHHBIE METO/IbI UX OOCITY>KMBAaHUS U PEMOHTA; OCYILECTBIAThH
IOMCK W YCTPAaHEHHE HEUCIIPAaBHOCTEH, IMOBBICUTh HAJEKHOCTb W TOTOBHOCTH
CeTeil; yMeTh COCTaBUTh 3asBKY Ha 000pyI0BaHHE, U3MEPUTEIIbHBIE YCTPOMCTBA U
3aMacHble YacTH, HOJATOTOBUTH TEXHUYECKYIO JIOKYMEHTAlMIO Ha PEMOHT U
BOCCTAHOBJICHHE PabOTOCIOCOOHOCTH 00OpPYJOBaHUS, CPEACTB, CUCTEM U CETel
cBsi3u (I1K-10);

YMETh OPraHu30BaTh JOBEACHHUE YCIyT J0 MOJb30BaTeNel YCIyraMu CBS3H;
OBITH CLIOCOOHBIM MTPOBECTH PAOOTHI MO YIPABICHUIO TOTOKAMH TpaduKa Ha CETH
(TIK-11);

yYMETh OPraHU30BaTh U OCYUIECTBUTH CUCTEMY MEPONPHUITHI MO OXpaHe
TpyJa U TEXHUKE O€30MacHOCTH B TPOILIECCE HDKCIUTyaTallud, TEXHUYECKOTO
o0CTy>KMBaHUS M PEMOHTA TEJIEKOMMYHHKAIMOHHOTO o0opyaoBanus (I1K-12);

B PACUETHO-IIPOECKTHOU JIESATEIIbHOCTH

OTOBHOCTTBIO K  M3YyYCHHIO  HAy4YHO-TEXHHUYECKOW  mHpOpmaIuwy,
OTEUECTBEHHOTO M 3apyO0eKHOTO ONbITa MO TEMATUKE WHBECTUIIMOHHOTO (WM
WHOT0) TMPOEKTa; yMETh coOupaTh M aHAIU3UPOBATH WHOOPMAIUIO IS
(dbopMHUPOBAHUS UCXOIHBIX TAHHBIX JUIsl IPOEKTUPOBAHUS CPEJICTB U CETEH CBSI3U U
ux snemenToB (I1K-13);

COOTBETCTBHHM C TEXHHUYECKUM 3a/JlaHMEM C WCIIOJh30BAaHUEM Kak
CTaHJAPTHBIX METOIOB, PUEMOB U CPEJICTB ABTOMATH3AIIUN TTPOCKTUPOBAHMUSI, TAK
U CaMOCTOSITEIILHO CO3/IaBAEMBIX OPUTHHAIBHBIX MPOTPAMM; YMETh MPOBOIUTH
TEXHUKO-JKOHOMHYECKOE€  OOOCHOBaHUsA  #  MPOEKTHBIX  pPacyeToB ¢
UCII0JIb30BAaHUEM COBPEMEHHBIX 1M01X0/10B U MeTO10B (I1K-14);

CIIOCOOHOCTBHIO K pa3pabOTKe TPOCKTHOM U pabouell TEeXHUYECKOU
JTOKYMEHTAIMH, 0POPMIICHUIO 3aKOHYCHHBIX MTPOCKTHO-KOHCTPYKTOPCKUX padoT B
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COOTBCTCTBMM C HOpMaMH MW CTaHJapTaMHM; TIOTOBHOCTBIO K KOHTPOJIIO
COOTBECTCTBUA pa3pa6aTBIBaeMBIX ITPOCKTOB H TEXHUUECKOU AOKYMCHTAalINH
CTaHAapTaM, TEXHUYECKUM YCJIOBHSIM U JPYTrUM HOpMAaTHUBHBIM HokyMeHTaMm (I1K-
15);

B BKCHepI/IMeHTaﬂBHO-HCCHGHOB&TCHBCKOﬁ JACATCIIBHOCTHA:

TOTOBHOCTBIO u3yJarhb HAy4YHO-TEXHUYECKYIO uH(pOpMaIHIO,
OTEUYECTBEHHBIN U 3apyOeKHBII ONBIT 0 TeMatuke ucciiegoBanus (I11K-16);
CIIOCOOHOCTBIO OPUMEHSTh COBPEMEHHbBIE TEOPETUYECKHE U

OKCIIEPUMEHTAJIbHBIE METOJABl HWCCIEIOBaHHWS C LEJIbI0 CO3JaHHUs HOBBIX
NEPCIEKTUBHBIX CPEJCTB AJICKTPOCBSI3W M HHPOPMATHKH; OPTraHU30BBIBATH U
NPOBOAUTh WX HWCHBITAHUS C 1ETbI0 OLEHKH COOTBETCTBHS TpeOOBaHUSIM
TEXHUYECKUX PETJIAMEHTOB, MEXIyHAPOJHBIX M HAIMOHAIBHBIX CTaHIApTOB M
UHBIX HOpMAaTUBHBIX JOoKyMeHTOB ([1K-17);

CIIOCOOHOCTHIO CIUTAHUPOBATH u IIPOBECTH HEO0OXOUMbIE
SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHUS, IO UX pe3yJbTaTaM MOCTPOUTH AJEKBATHYIO
MOJIeNlb, WCIIOJIb30BAaTh €€ B JalbHEWIEM IpU PEIICHWU 3aJady CO3JaHUs U
AKCIUTyaTa HHPOKOMMYHHUKAaMOHHOTO o0opyaoBanus (I1K-18);

TOTOBHOCTBIO K OpraHU3alui padoT MO MPAKTHUYECKOMY HCIIOJIb30BAHUIO U
BHEJPEHUIO pe3ysibTaToB uccieaosanuii (11K-19);

B OpFaHI/I3aHHOHHO-YHpaBHCquCKOﬁ ACATCIIBHOCTU.:

CIIOCOOHOCTHIO M TOTOBHOCTBIO  MOHMMATh W aAHAJIM3UPOBATH
OpraHU3alMOHHO-9KOHOMUYECKHE TMPOOJIEeMbl M OOIIECTBEHHBIE TPOIECCH B
OpraHU3allMU CBSI3U U €€ BHEIIHEHN Cpejie; TOTOBHOCTBIO K YYACTHUIO B JOCTHIKEHUU
KOPIOPATUBHBIX 1I€JIEM W CTAaHOBJIEHUIO OpraHU3alluu CBA3UM KaK AaKTUBHOTO
cyobekTa skoHoMuueckoit aestenbHoct (I1K-20);

CIIOCOOHOCTBHIO NMOHHUMATh CYIIHOCTh OCHOBHBIX JKOHOMHUYECKUX U
(MHAHCOBBIX TIOKa3aTeled NeATebHOCTH OpraHu3aliu CBS3H, OCOOEHHOCTH
YCIYT Kak Crnenupuyueckoro pbIHOYHOTO MPOAYKTa; TOTOBHOCTHIO OpPraHW30BaTh
OU3HEeC-MPOIIECCh pe10CTaBICHUS MH()OKOMMYHUKAITMOHHBIX yCIyT
MOJIb30BaTENIIM, HalleJIeHHble Ha Haubojee 3(PGEeKTUBHOE MCIOJIb30BaHUE
OTpaHUYECHHBIX TMPOU3BOJICTBEHHBIX PECYPCOB; TOTOBHOCTBHIO K 0OECIICUEHHUIO
3¢ exTUBHON U T0OPOCOBECTHON KOHKYPEHIIMH HA phIHKE ycuyT cBsi3u (I[TK-21);

CIIOCOOHOCTBIO YYacTBOBATh B IMPOIIECCE YNPABIEHUs OpPraHU3aIlueil CBI3U
B COOTBETCTBHM C 3aHUMAE€MOW JOJKHOCTHIO; TOTOBHOCTHIO K OpPraHU3allMOHHO-
yOopaBJI€HYECKO  paboTe ¢  MajdbiMM  KOJUIEKTMBAMH  HMCIOJIHUTENECH;
CIIOCOOHOCTHIO OPraHU30BBIBaTh pPa0OTy WCIOTHUTENEH, HAXOJUTh U MPUHUMATh
yIpaBJIE€HYECKHUE PEIICHUs B 00JIaCTH OpraHu3alii, MOTUBALIMM U HOPMUPOBAHHUS
tpyna (I11K-22).

2 OPTAHU3ALUA BbINONHEHUA BKP

K Bemonnenutro BKP gomyckaroTcs CTyIeHThI, YCIENHO 3aBEp-
IIUBIIKE TOJHBIN Kypc oOyueHus (240 3a4eTHBIX €UHUI]) IO OCHOB-
HOI 00pa3oBaTebHOM MporpaMMe M YCIEIIHO MPOIIEAIIne BCe Mpe-
JyCMOTPEHHbBIC YU€OHBIM IIJIAHOM aTTECTAllMOHHbIC UCTbITaHUs. Tpy-
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JOEMKOCTb BBIITYCKHOM KBaTM(DHUKAITMOHHONW pabOTBI COCTaBJISCT
12 3aueTHBIX eauHUII (8 HEIENb).

BKP (BbimyckHasi KBaJau(puKAUMOHHAS Pad0Ta) — BBINOJIHS-
€TCSl BBIIIYCKHUKOM CaMOCTOSITENBHO B (hopMe Oakanaepckoii paoo-
mbpl, COACPKAIIECH aHAIN3 U3BECTHOTO TEXHUYECKOIO PEIICHHUS, U3]IC-
7Y, TEXHOJIOTUYECKOTO Ipolecca, MPOrpaMMHOTO NPOAYKTa U T.A.,
PaCKpPBIBAIOIINN 3HAHUS BBITYCKHUKA, TPUOOPETEHHBIC UM B IIPOIIEC-
ce M3y4eHHUs O0menpoecCHOHAIbHBIX U CHEIHATBHBIX THUCIUILIMH.
BKP MokeT OCHOBBIBaThCS Kak Ha YIIyOJEHUU BBIMOJHEHHBIX paHee
KYPCOBBIX pabOT M MPOEKTOB MO MNPO(WIHHBIM AUCIUILUIMHAM, TaK U
Ha BBIIOJHEHUHA KOHKPETHBIX TEXHUYECKUX 3aJaHUN MPEANPUATHN U
OpraHu3aiui, sSBISIOMMXCS 0a301 y4eOHbIX (B TOM YHCIE U MPOU3-
BOJICTBEHHO-TE€XHOJOTMYECKOI) IPAKTHK.

TeppuropuansHo BKP MoryT BBIIOJIHATHCA:

— Ha kadenpax TYCYP nmoa pykoBOACTBOM IpemnogaBaTesiei,
HAay4YHBIX COTPYIHUKOB, aCIUPAHTOB;

— B HayuHbIX nogpasaeneHusx TYCYPa;

— B HWMW, na npeanpustusx u opranuzanusx r. ToMcka u apy-
TUX TOPOJOB.

B nocnegnux aByx ciaydasx pykoBoautensmMu BKP moryt ObITh
IITaTHBIE COTPYAHUKU ATUX YUYPEKICHUM M OPraHU3alUd, UMEIOIINE
KBaJTU(PUKAIMIO HE HIKE TUTUIOMHUPOBAHHOTO CIICIIHAIMCTA.

Cpoku BeIIONHEHUA U Bpemsda 3amuTel BKP permamentupyercs
y4eOHbIM TuTaHOM (8 Henenb B koHIE 8-ro cemectpa). Tembr BKP co-
racyrorcs ¢ Bbinmyckawmeii kadenpoit. Crenyer OTMETUTh, 4YTO
CTYJCHTY MPEIOCTABISETCS MPABO BbIOOpPA TEMBI BILIOTH O MPEIJIO-
JKEHUS CBOEM TEMAaTUKUA C HEOOXOIMMBIM OOOCHOBAHHEM IIEJIECO00-
pa3HocTH ee pa3paboTku. B ocHoBy BhinojiHeHUs BKP mMoryT ObITH
MOJIOKEHBI PE3yJIbTaThl HApaOOTOK, MOJYYEHHbIC MPHU TPYNIOBOM
npoekTHOM 00ydeHuu (I'TIO) uim BBIMOIHEHUM 3aJaHUS O JUCITUII-
nuHe «Hayuno-uccnenoBatenbckas padbora». Bonpoc 060 u3MeHeHuu
TEMBbI B LIEJIOM TOCJIE €€ YTBEPKICHUS WJIM YaCTUYHOU €€ KOPPEKTH-
POBKH PELIAETCA B KAXKAOM OTACIBHOM ClIydae aJIMUHUCTpALUEH Ka-
dbenpel 1 GUKCUPYETCS TOMOTHUTEIbHBIMU MPUKA3aMU WM PaCTOps-
KECHUSAMMU.

Tema BKP, e€ pykoBoauTe b, KOHCYJIbTaHTHI (ITPU HEOOXOH-
MOCTH) YTBEPXKJAIOTCS MO MPEJICTABICHUIO 3aBEYIONIEro kadeapoit
HE MO3/IHEE, YEM 3a IOJIT0/1a 0 Hadalla U'TOTOBOM aTTECTAllUH.

Boinosinenue BKP cocTouT u3 ciaenyrommx 3Tanos:
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» Bribop memsr BKP cTyaeHTOM MO COrTacoBaHUIO ¢ PYKOBO-
JTATEIIEM.

« ®opmupoBanue 3adanusa na BKP (Ha O0j1aHKe YCTaHOBJICHHOM
(GbOopMBbI) CTYJIGHTOM COBMECTHO C PYKOBOJMTEIEM PabOThl U YyTBEp-
XKJIEHHUE eTo Ha Kadepe.

« Brmonanenne BKP (pabora momkHa OBITH MOJHOCTBIO 3aBEp-
IIIEHA, COOTBETCTBOBATh TEXHUYECKOMY 3aJlaHUI0, UMETh HE0OXOIU-
MBI pa3Iebl U MOApa3Aeibl M HaJIeKauM o0pa3omM ohopMIIeHA).

» Cocrasnenue nucomennozo omssiga 0 BKP pykoBoaurenem.

» IlpencraBieHue BBINIOJHEHHOM W MOINMUCAHHOW PYKOBOJWTE-
aem BKP 3aBenyromeMy kadeapoil ¢ 1elblo pelieHus: Bompoca O J10-
IIyCKE CTYJICHTA K 3aIUTE.

» Pemenue Bompoca o npoonou 3auume BKP B ycTaHOBIICH-
HOE€ BpeMs MEepe] KOMHUCCHUEN B COCTABE JBYX-TPEX MPENOAABATENECH U
CHEHUATMCTOB BBIMYCKAIOIIEH Kadeaphl MO paclopsKEHUIO 3aB. Ka-
denpoii, KoTopasi MOKET OBITh HA3HAYEHA B CJICAYIOMIUX CIyYasx:

1) mo npeacrasiaenuto pykopoautensi BKP;

2) Ipy TOSABJICHUM MOTHUBALMN K JOMOJHUTEIBHOMY OOCYXJe-
Hut0 BKP u camoi nesaTenbHOCTH BBIMTYCKHUKA HA CTaIUsX, KaK BbI-
MOJIHEHUS, TaK U IpeacTaBiaeHus: roroBoit BKP;

3) 1o 3asBJICHUIO CTYACHTA.

» 3awuma BKP nepey arrecTalmOHHON KOMHUCCHEH.

[Tociie mosiydeHus OOMyCKa K 3allUATE, CTYACHT MPEICTaBIISIET
CEKPETapI0 aTTECTALIMOHHON KOMUCCHU C/1e0yloujue 00KYMEHMbl.

— 3a4yeTHas KHMXKa (3aBEpeHHbIC IeUaThiO JeKaHaTa I0 ceMe-
CTpaM pPE3yJbTaThl 3aYETHBIX M SK3aMECHAIIMOHHBIX CECCUM, 3aIUCh
Ha3Banus BKP, 3anuce pykoBogurens BKP o nonycke k 3amure);

— TnoscHuTenbHas 3anucka Kk BKP;

— rpadudeckuit MaTepuan (He MeHee 3-X JucToB popmarta Al);

— 0T3bIB pyKoBoautesss BKP.

B TI'ocynapctBennyto arrectaiimoHHyo komuccuto (I'AK) moryt
OBITH MPEJCTABICHBI U JPYyTHe MaTepHuasbl, XapaKTePU3YIOIIUe Hayy-
HYIO U IIPAKTUYECKYIO JESITEIbHOCTh CTYJEHTA, HAPUMED, MPE3CHTA-
Usl, SKCIEPUMEHTAIbHBIN MAKET U T.J1.

3 CTPYKTYPA BbIlTYCKHON KBAITUGUKALIMOHHON
PABOThI

3.1 Pabota B 00111eM cilyyae JOJIKHA COAEPKATh:
— TtekcToBbli nokymeHT (TJl). TpeboBanus k odopmienuro T/I.
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Oo6pazoBatenbubiii crangapt By3za OC TYCVYP 01-2013. PaGoTsl cTyieHYecKue
10 HaIpaBJICHHUAM IIOATOTOBKHM M CICHUAIBHOCTAM TCXHHUYCCKOI'O HpO(i)I/IJ'ISI.
OO6mue TpeboBaHus W TpaBmiia odopmileHHS. Ilpukas pexropa or 03.12.2013 .
Nel4101.
TexkcToBbIN JIOKYMEHT BKP OakanaBpa MMEHYETCS
«IlosicHuTenbHAs 3amKMCKa K BBIMYCKHOM KBadu(UKAIMOHHOMN
pabote OakanaBpay.

Ipumeuanue
Pabora MoxeT OBITh YaCTUYHO MPE/ICTaBICHA HA TEXHUYECKUX

HocuTensx naHHeiXx D9BM (I'OCT 28388), ecnu 3TO yCTaHOBJIEHO TEX-
HU4eckuM 3aganuem (T3).

3.2 BrimyckHas kBanukaloHHas paboTa 06akajgaBpa J0TKHA

BKJIFOYATH CJIEAYIOIINE PA3JEJbl B YKAZAHHON HUKE
MOCJENOBATEJIBHOCTH :

— TUTYJIbHBIM JIUCT,

— pedepart Ha pyCcCKOM SI3BIKE;

— pedepar Ha UHOCTPAHHOM SI3BIKE;

— texHu4deckoe 3aganue (T3);

— COJEp>KaHUE;

— BBEJICHUE;

— OCHOBHYIO YacCTh;

— 3aKJIIOUYCHUE;

— CIIMCOK UCIOJIb30BaHHBIX UCTOYHUKOB;
— TMPUIIOKEHUS.

Ipumeuanue
[Tocne npunoxkeHudd B paboOTe MOTYT OBITh MOMEIIECHBI CaMo-

CTOSITEJIbHBIE KOHCTPYKTOPCKUE, TEXHOJIOTUYECKHE, ITPOrPAMMHBIE U
JPYTUE MPOEKTHBIE IOKYMEHTHI, pa3pad0TaHHbIC B XOJI€ BHITIOJTHECHUS
TEXHUYECKOTO 3a1aHus.

3.3 K rpapuueckoMy maTepuany OTHOCST:

— YEPTEKU U CXEMBI;

— JIEMOHCTPAIlMOHHBIE JIUCTHI (TIIaKAThI).

YepTeku U CXEMbI, B 3aBUCUMOCTH OT XapakTtepa padoThbl, MOT'YT
MPEACTABISITECS KaK Ha OTMCNIBHBIX JINCTaX, UCIOIb3yEMbIX MPH MyO-
JMYHOM 3aIIuTe, TaK U B cocTare T/I.

JIEeMOHCTpAIIMOHHBIC JTUCTBI CIIY>KaT JJIsl HATJISIAHOTO MPEACTaB-
JICHUSI MaTepualia padoThl MIPHU €€ MyOJIMYHON 3allUTe.

B BKP o6akamaBpa momkHO OBITH He MeHee 3-X dYepTekeit


http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/tech_01-2013_new.pdf
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/tech_01-2013_new.pdf
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/tech_01-2013_new.pdf
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dbopmara Al, KOJIMUECTBO JIEMOHCTPAIIMOHHBIX JINCTOB HE pErjiaMeH-
TUPYETCHI.

4 TPEBOBAHUA K CTPYKTYPHbIM 3JIEMEHTAM
BKP BAKAJIABPA

4.1 OOwue TpeboBaHUSA

4.1.1 IloscuurennsHas 3anucka Kk BKP B o6beme 40 + 60 crpanun
IEYaTHOro TeKcTa JOJDKHA B KpaTKOM M 4€TKOW (opme pacKpbiBaTh
TBOPYECKUM 3aMbIceNl pabOThl, COIEPKATh OMUCAHUE METOJIOB HCCJe-
JIOBaHMS U (WJIM) PacyeToB, CpaBHEHHE PacCMAaTPUBAEMBbIX BapHUAHTOB
pCIICHUI, OINHCAHUE IPOBEACHHBIX HJKCIEPUMEHTOB, aHAIU3 pe-
3yJIbTATOB JKCIIEPUMEHTOB U BBIBOABI MO HUM. Kak mpaBuio, TEKCT
JIOJDKEH COMPOBOXKAATHCS WILTIOCTpanusiMu (rpadukaMu, SCKU3aAMH,
quarpaMMaMiy, CXeMaMu U T.11.).

4 1.2 Pabota nomxHa ObITh BBIIIOJIHEHA HA PYCCKOM SI3bIKE.

JlomyckaeTcst BBIIOJTHEHUE Pad0Thl HA UHOCTPAHHOM SI3BIKE, €C-
JIM 3TO YCTAHOBJICHO TEXHUYECKUM 3aJJaHUEM.

4.2 TUTYNbHbLIA NUCT

OO6pa3er] TUTYILHOIO JINCTAa IPUBEACH B MPUJIOKECHUH A.

4.3 Pechepar

4.3.1 Pedepar (I'OCT 7.9, TOCT 7.32) pa3meniaeTcs Ha OT-
JeJIbHOM JIUCTE (CTpaHUIIE).



15

3aroJioBKOM CIyXuT cioBo «Pedepar» (mis pedepara Ha MHO-
CTPAHHOM $I3bIKE — COOTBETCTBYIOIIUN MHOCTPAHHBI TEPMUH), 3a-
MUCAHHOE C MPOMUCHON OYKBBI CHMMETPUYHO TEKCTY.

4.3.2 Pedepar 10KEH COAEPKaTh:

— CBEJICHMSI O KOJUYECTBE JIUCTOB (CTpaHUI]) pabOTHI, KOJIHYE-
CTBE WJUIIOCTPALIMM, TaOIMIl, UCIOJIH30BAHHBIX UCTOUYHHUKOB, MPUJIO-
KEHUM, JINCTOB rpaUueCcKOro MaTepuara;

— TepeYeHb KIIOUEBBIX CJIOB;

— TEKCT pedepara.

4.3.2.1 IlepedyeHb KIIIOYEBBIX CJIOB JOJKEH BKJIIOYATh OT 5 J0
15 cnoB WM CI0BOCOYETAHMM U3 TEKCTa pabOThl, KOTOPbIE B Hau-
OoJnpIIEH Mepe XapakTEepU3YIOT ero conaepxanue. KiroueBbie cioBa
MPUBOJISITCS B UMEHUTEILHOM TAJICKE U 3aMKMChIBAIOTCS MPOMUCHBIMU
OyKBaMHU B CTPOKY uepe3 3arrhble.

4.3.2.2 TekcT pedepara H0JKEH OTPAXKATH:

— KpaTKoe OMMCaHue 00bEKTa UCCICIOBAHUS WK Pa3padOTKH;

— 1IeJb paboTHI;

— METOJAbl UCCIEAOBAHUS U MEPEUYEHb HUCHOJIb3YEMbBIX NPU HC-
CJICIOBAHUSIX MPUOOPOB;

— TOJYyYEHHBIC PE3yJIbTaThl U UX HOBU3HY;

— OCHOBHBIE KOHCTPYKTHBHBIC, TEXHOJOTMYECKHE M TEXHHKO-
AKCIUTyaTallUOHHBIE XapaKTEPUCTUKY;

— CTENEHb BHEIPECHUS;

— PEKOMEHJAIUU [0 BHEIPEHUIO UM UTOTH BHEJPEHUS PE3YJIIb-
TaTOB PaOOTHI;

— 00JacTb NPUMEHEHUS;

— JKOHOMMYECKYIO 3()PPEKTUBHOCTH WK 3HAYUMOCTh PAOOTHI;

— TMPOTHO3HBIE MPEANOIOKEHUS O Pa3BUTUU OOBEKTa MCCIEI0-
BaHUs (pa3paboTKN);

— JIOTIOJIHUTEJIbHBIE CBEACHUSI (OCOOCHHOCTH BBITIOJHEHUS U
opopmiieHus1 pabOTHI U T.I1.).

Ecnu pabota HE COIEPXKUT CBEICHUHN MO KaKOW-THOO0 U3 Tepe-
YUCJICHHBIX CTPYKTYPHBIX yacTe pedepara, To B TekcTe pedepara
OHA OITYCKAaeTCsl, MPU ITOM IOCIEI0BATEIHLHOCTh U3JI0KEHHUS COXpa-
HSETCS.
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4.3.3 N3noxenne Marepuaina B pedepare AOIKHO ObITh KPATKUM
1 TouHbIM. ClieiyeT n30erath CJII0AKHBIX TPaMMaTHYECKUX O0OPOTOB.

4.3.4 ITpumep coctaBieHus: pedepara NPUBEJICH B MPUIT0KECHUU
I.

4.4 TexHun4yeckoe 3agaHue

4.4.1 B kaxaoit pabote 0okHA OBITH pa3paboTaHa TeMa B COOT-
BETCTBUM C 3aJlaHUEM, YTBEPXKJICHHBIM 3aBEAYIOMMM Kadeapoi.
dopma TEXHUYECKOTO 3aJaHus omnpenenserca kadeapoit. opmynu-
POBKa TEMbI BBITYCKHOW KBaTU(UKAIMOHHON pabOThl B TEXHUYECKOM
3aIaHUU 00JIHCHA NOJIHOCMBIO COOTBETCTBOBAaTh €€ (POPMYIUPOBKE B
IIpUKa3se 1o By3y.

4.4.2 TexHMYECKOE 3aJaHNEC JIOJPKHO OBITH COCTABJIICHO Ha pycC-
CKOM SI3EIKE.

4.4.3 Tlocne yTBepxkaeHus T3 BHOCUTh B HETO UBMEHEHUA U JO-
MIOJIHEHUS He pa3peuiaemcs.

4.4.4 PexoMEeHIalluY 10 3al0JIHEHUIO OJJaHKa TEXHUYECKOTO 3a-
JAHUSL:

« II.1 «Tema BbITyCKHOW KBaTu()PUKAIUOHHON PabOThI

OakayiaBpay.

N3 Ha3BaHUs TEMBbI JOJDKHO OBITH SICHO, YTO KOHKPETHO paspa-
OatbiBaeTCsl B JaHHOW paboTe. He momyckaeTcsi BBINOJIHEHUE PabOThI
Ha OO0OOIEHHYI0 TeMy, Hampumep: «YCUIUTEIb MOIIHOCTHY,
JOJDKHO OBITh TOYHO YKa3aHO MJIg Yero WM JUIsi KOro BeIeTcs

pazpaborka («YCWiIuTedb MOIMHOCTH JUIi  HUGPOBOTO
TEJIEBU3UOHHOIO Bemanus »). He pomyckaercs B Ha3BaHUU paOOTHI
UCroib3oBaTh  ciaoBo  PazpaGorka  (BmMecto — «Pa3paboTka
nepenaTyrka ajas qHUGpoBON paguOCBA3U », HEOOXOIUMO —
«Ilepematumk s 1UGpPOBOM  paauocBsa3u»). HasBaHue Tembl
BBIITYCKHOM KBaIM(UKAIIMOHHOM pabOThl JOJKHO HAYUHATHCS C
UMEHHU CYIIECTBUTEIILHOTO, HAMPUMEDP: HE «ABTOMATH3MPOBAHHAS
CHCTeMa YHNpaBJieHUs 3amuToil uHpopmanmm», a «3ammra
uH(OpMAIMU B CUCTEMAX PaJHOCBI3N.
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» [1.4.1 «TexHnueckue napaMeTpoD».

VkaszbpiBaroTcss He Oonee 10 ocHOBOMOJArarOIIUX TEXHUYECKUX
napaMeTpOB MPOEKTUPYEMOIO yCTPOMCTBA, JOMOJIHUTEIbHBIE TEXHU-
YECKHE TMapaMeTpbl MOTYT OBITh BBEJEHBI B TEKCTOBYIO YacTh COOT-
BETCTBYIOIIUX Pa3JieJIOB paOOTHI.

» [1.4.2 «KOHCTpYyKTOpCKHE MapaMeTPh».

3anoyHAeTCs NMPU HAIMYKMU B paboTe 3aJaHus Ha KOHCTPYKTOP-
CKYIO TpOpaboTKYy.

» II. 4.3 «YcnoBus 3KCILTyaTalum.

3anofHAeTCs MPHU BBIMOJHEHUH pa3pabOTKu i crenuduye-
CKHX KJIMMAaTHYE€CKUX YCIIOBUIA.

» IL.5 «Ilepedens pa3nenoB, moajeKalUX pa3padoTKe» JOJKEH
COJIEPKATh CIEAYIOIINE MYyHKTHI:

O030pHas 4acTh:

— 00OCHOBaHUE aKTyaJIbHOCTH pa3padOTKU;

— 0030p ¥ aHAJIN3 CYHIECTBYIOIINX PEIICHU (aHAJIOTOB);

— BBIOOp KPUTEPHUEB OLICHKHU U aHAJIN3a.

IIpoexTHpyemas 4acThb:

— pa3paboTka CTPYKTypPHOU WIH (PYyHKIIMOHAIBHOM CXEMBbI 00b-
€KTa WJIN CUCTEMBI;

— OIKMCAHUE AITOPUTMOB PaOOTHI;

— pa3paboTka MPUHUUMHAIBHON CXeMbl O0BEKTa WJIHU €ro Co-
CTaBJISIOIINX Y3JIOB, MOTYJICH.

PacueTHast yacTh (pacyeT mapaMeTpoOB AJIEMEHTOB JIEKTPOHHOU
YacTH, CXEMbI YIIPaBJIECHUSI, OTJEIbHBIX OJJOKOB CUCTEMBI):

— 00OCHOBaHUE MPUHSATHIX JOMYIICHUM;

— PpacueT dJICKTPUUECKUX MTapaMETPOB CXEMBI;

— BBIOOp AJIEMEHTOB B COOTBETCTBUU C PE3yJIbTaTAMH PACUYETOB.

KoMmnbroTepHoe MoeIMPOBAHUE:

— BBIOOp cCpelbl MOJCIMPOBAHMS, MO3BOJIAIONICH Hauboliee
MOJTHO OTPa3UTh CHEIUPUKY MPOCKTUPYEMOTO OOHEKTA;

— 000CHOBaHHUE MPUHSITHIX JOMYIICHUH;

— COCTaBJICHHE MaTEMaTUUYECKON MOJIeNIN 00OBEKTA,

— MOJIyYEHHE TPEOYEMBbIX XapaKTEPUCTHUK (MTapaMeTPOB JIEMEH-
TOB CXEMBI, U T.]I.).

IKCIEPUMEHTAJIbHAS YACTh:

— OIKMCaHME MPOBEJACHHBIX IKCIEPUMEHTOB (YCTpONCTBA, 0JIOKa,
CHUCTEMBI);
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— MPOTOKOJIbI HUCIHBITAHUN (TAOJUIIBI PE3YJbTATOB, Tpadukw,
PUCYHKH).

CpaBHUTEJbHBIA aHAJIU3 PE3YJBTATOB pacuyeTa, MOJACIUPO-
BAaHUS, DKCIIEPUMEHTA.

« I 6.1 «Yeprexm».

VYka3pIBalOTCS KOHKPETHBIE HAUMEHOBaHMs uepTexeil. B padore
HEO0OXO0MMO BBHITIOJIHUTh HE MEHEE Tpex ueprexent popmara Al B co-
orBetrcTBUM ¢ ECK/I.

BKP 6Gakanappa qomkHa conepxkath 40+60 cTtpanui; Ma-
IIMHOMUCHOTO TEKCTa, B TOM YHUCJIE:

— 0030pHas yacth — 8+10 cTpaHui;

— TmpoekTupyemas yactb — 8:12cTpanu;

— pacuerHas yactb — 1012 cTpanu;

— JKCHEPUMEHTAIbHAS YaCTh — 5+6 CTpaHUIL.

4.4.5 llIupokuit ciekTp TpoPuIbLHON NOATOTOBKU OaKalaBpOB
1o HarnpayieHU0 « THHOKOMMYHUKAIIMOHHBIE TEXHOJIOTUM)
BKJIFOYAET MHOT000pa3re BapuaHToB BhinmojiHeHus: BKP.
Conep>xaHue OCHOBHOM 4acTH padOTHI JOJKHO COOTBETCTBOBATH
BCEM MyHKTaM T3 U y/IOBIETBOPATH TPEOOBAHUSIM, U3J10KECHHBIM B
HACTOSIIIUX METOAMYECKUX yKazaHusax. B ocnoBy BKP moxet ObITh
MOJIOKEHO TEXHUYECKOE 3aJIaHUE C HATMYMEM PEKOMEHIYEMBbIX HUXKE
OAPa3IeIIOB:

a) NpPH NMPOCKTHUPOBAHUM YCTPOUCTB UM (PPOBOTO

TeJepaaMOBeIIaHUSA

1. ITocTanOBKa 3a71a4d NPOCKTUPOBAHUS:

— aKTyaJbHOCTb NMIPOCKTUPOBAHUS JAHHOT'O YCTPONCTRBA;

— 0030p aHaJOTHYHBIX YCTPOWCTB, PEATU3YIONIMX TMOI00HBIC
3a7]a4u, IO MaTepUaliaM HAy4YHO-TEXHUYECKOMN JTUTEPATyPhl, BKIOYAs
NaTEHTHYIO0 UH(OPMAIIUIO;

— CPaBHUTEIIBHBIA AaHAJIM3 AHAJIOTOB 10 CTPYKTYPHBIM WA
(YHKIMOHAJIBHBIM CX€MaM Ha OCHOBAaHUM BBIOPAHHBIX KPUTEPHUEB
OLICHKH.

2. Pa3paboTka CTpYKTYpHOU MU (PYHKITMOHAIBHOM CXEMBbI

YCTPOMCTBA U ONTMCAHHUE AIITOPUTMA PAOOTHI.

3. Pa3paboTka NpUHIUMIIHAIBHON CXEMbl YCTPOMCTBA!

a) CHUJIOBAs 4acTh;

0) cxema ynpaBJICHUS;
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B) JOMOJIHUTEIbHbBIC OJIOKH (070K MUTaHUSI COOCTBEHHBIX HYX]I,
0o0paTHOM CBSI3U, 3aIIUThI, KOHTPOJIS U T.1.).

IIpumevanme: ecau ycTpoilcTBO (00bEKT) MHOTO(YHKIIMOHAb-
HO, TO OTJHEJIbHBIE OJIOKM MOTYT OBITh MPEACTABICHBI HAa (PYyHKIHO-
HaJbHOM YpPOBHE.

4. PacyeT mapamMeTpoB M BBIOOP AJIEMEHTOB B COOTBETCTBHU C
TexHuuecKuMu yciousamu (TY):

a) CHUJIOBAs 4acTh;

0) cxeMa yIpaBJICHHUS;

B) JOMOJIHUTEIbHbBIC OJIOKH (00K MUTaHUSI COOCTBEHHBIX HYX]I,
0o0paTHOM CBSI3U, 3aIUThI, KOHTPOJIS U T.1.).

IIpumeuanue: npu BeIOOPE 3IEMEHTHON 0a3bl CCHUIKM HA CIpa-
BOYHYIO JINTEPATYPy 00s13aTEJIbHBI.

5. MoaenupoBanue o0beKTa MPOSKTUPOBaHUA (OTACIbHBIX OJI0-
KOB, Y3JI0B):

a) BBIOOp cpeabl MOJETUPOBAHHUS, MO3BOJIAIOUIEH HamOoee
MOJIHO OTPA3UTh CHEHUPUKY NPOCKTUPYEMOTO OOBEKTA;

0) 000CHOBaHWE NMPUHATHIX JOMYIIICHH;

B) COCTaBJICHHE MaTEMaTUYECKON MOJIeTTH 00BEKTA;

I) TIOJIy4eHue TpeOyeMbIX XapaKTEPUCTUK (TTapaMETPOB IJIEMEH-
TOB CXEMBI, U T.]I.).

6. KoHCcTpyKkTOpCKMil pa3nien (meyaTHas MjaTta, MOHTaKHasl cXe-
Ma, 00beMHasi KOHCTPYKIIUS OJI0Ka).

7. DKcriepuMeHTalIbHas 4acTh (MPUBOJATCS CXEMbI SKCIIEPHUMEH-
Ta, IEPEUYCHb UCTIOIb3YEMbIX U3MEPUTEIIHHBIX TPUOOPOB).

Hpumeuyanus:

— KOHCTPYKTOPCKHMU W SKCIEPUMEHTAIBHBIN pa3Aesibl BBINOJ-
HSIOTCSI, €CJIM OHU MIPEyCMOTpEHBI T3.

— pe3yabTaTbl AKCIEPUMEHTA MOATBEPKIAIOTCS MPOTOKOJIOM
VICTIBITAHUM.

Pexomenayembiil rpaguueckuii MmaTepuaJ:

« (CxeMbl 3JIEKTPUYECKUE CTPYKTYpHBIC (PYyHKIIMOHATILHBIC):

a) IPOTOTUIIOB;

0) pa3paboOTaHHOTO YCTPOMCTBA.

- CxeMa »dJeKkTpUYecKas MNPUHIUIIHAIbHAA Pa3pabOTaHHOTO
yCTpOMCTBA (IIPU HAJIMYUHU OPUTUHATBHBIX PEIICHUN ).

e Mogaenb, GbopMyIIbl, pe3yabTaThl MOJACIUPOBAHUS.

» (Cxema 3KCIepuMEHTA.
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e Crartuueckue (peryJMpoBOYHBIC, HArpy304HbIC, BXOJHBIE) U
JTUHAMUYECKUE XAPAKTEPUCTUKU YCTPOUCTBA (pacyeTHbIC U IKCIEpPHU-
MEHTaJIbHBIE).

- [Ileuarnsie TIaThl, COOPOYHBIC YEPTEKU YCTPOUCTBA (OTACIb-
HBIX OJIOKOB).

0) nmpu pa3padoTKe MMKPONPOLECCOPHBIX CPEACTB aBTOMA-
TU3ALUM U YIIPABJIECHUSA

1. Konkperuzanus TEXHAYECKOTO 3aJaHU:

— omnucaHue 0o0bEKTa yIpaBleHUs (COCTaB, PEKUMBI PaOOTHI);

— aKTyaJdbHOCTh HNPOEKTUPOBAHUS MHUKPOIPOLECCOPHOIO YCTPOU-
CTBa;

— OINHUCAHWE MEXAaHUYECKUX M KIMMATUYECKUX YCJIOBUH pabOThI
YCTPOMCTBA, MacCOrabapUTHBIX, PHEPrEeTUYECKUX, TEXHOJIOTUUYECKUX,
CTOMMOCTHBIX TpeOOBaHUi (Mpu HEOOXOIUMOCTH).

2. CucteMHOE MPOEKTUPOBAHUE MUKPOIPOLECCOPHOTO YCTPOU-
CTBA:

— aHaJIu3 U3BECTHBIX MPOTOTUIIOB YCTPOUCTBA U OOOCHOBAHUE
BBIOOPA ONTUMAILHOT'O BAPUAHTA,

— (opmanuzanusa QyHKINUMI, BBITOJHIEMbIX 00BEKTOM YIpaBiie-
HUS;

— paszaeneHue PyHKIMN Ha peaiu3yeMble:

a) armnapaTHbIM,

0) mporpaMMHBIM CIIOCOOOM;

— OIpENCIICHUE ApXUTEKTYPhI, COCTaBa KOMIIOHEHTOB (MCIOJ-
HUTEJIbHBIE 3JIEMEHTHI, JaTYUKH, UHTEpP(dEHCHbIE 3JIEMEHThI, MUKPO-
MPOIECCOP) U OCHOBHBIX XapaKTEPUCTUK YCTPOMCTBA MPU JAHHOM
crioco0e MOCTPOCHUS;

— 000CHOBaHHE Pa3psIHOCTH 00pabaThHIBAEMBbIX JAHHBIX, UCXO-
I U3 3aJlaHHBIX TPEOOBAHUM 110 TOYHOCTH, U BBIOOP CPEJICTB aHAJIO-
ro-udpoBoro u 1U¢ppo-aHaIOTOBOTO NMPeoOpa30BaHUsI CUTHAJIOB;

— BBIOOp THIIA MUKPOMPOIIECCOPA C YUETOM HEOOXOJUMOM pas-
PATHOCTH, OBICTPOAECHCTBUS, SKOHOMHUYHOCTH MOTPEOJIEHUS, TEeMIIe-
paTypHOro JMamna3oHa paOOThl, HATMYUS HA KPUCTAJIE HEOOXOIUMBIX
UHTEp(ENCHBIX CPEICTB.



3. CTpyKTypHO-aJITOPUTMUUYECKOE MPOCKTUPOBAHUE MUKPOMPO-
LIECCOPHOTO YCTPOUCTBA:

— pa3paboTKa CTPYKTYPHBIX CXe€M (DJIEKTPUUYECKOUN, KUHEMATH-
YECKOM, THUIAPaBINYECKON, MTHEBMATHYECKOW U Ap.) YCTPOMCTBA IS
BBIOpAHHOT'O BapyaHTa peanu3aiuu (Mpu He0OXOJUMOCTH);

— (Qopmanuzanua 3amayd  anmapaTHbIX W MPOTPAMMHBIX
CPEICTB;

— pa3paboTka ajropuT™Ma pabOTHl anmapaTHBIX CPEACTB (Ipu
HEOOXOJIUMOCTH);

— pa3paboTKa CXEeMbl aJrOpUTMa MPUKIATHONW MPOTPAMMBI C
pazoueHreM ee Ha PyHKIIMOHATIbHBIC MOTYJIU (TTOAPOTPAMMBI);

— TIPYU UCHOJB30BAHUM BBIYMCIUTEIBHBIX aJTOPUTMOB HEOOXO-
JUMO pPacCYUTaTh IOTPEIIHOCTh, CBS3aHHYIO C HaKaIUIUBAIOIIEHCS
OIIMOKON OKpYTJeHUs (YCEUEHHUs) MPOMEXKYTOUHBIX PE3yIbTAaTOB, Ha
OCHOBAaHMHU KOTOPBIX C(HOPMYIUPOBATH TPEOOBAHUS K Pa3psiIHOCTU
MUKpoTporieccopa (Impyu HeOOXOAUMOCTH);

— Tpu (PYHKIIMOHUPOBAHUM MHKPOMPOILIECCOPHOTO YCTPONCTBA
B PEXHUME 3aMKHYTON CHCTEMbI aBTOMATHYECKOI'O YIpPaBJIEHUSI HE0O-
XOJIMMO OCYIIECTBUTH MOJICIUPOBAHUE ATOTO PEXUMA C OIpPEICIICHU-
€M CTaTUYECKUX U JUHAMUYECKUX XAPAKTEPUCTUK YCTPOMCTBA, HA OC-
HOBAaHUHU KOTOPBIX CHOPMYIUPOBATH TPeOOBAHUS K OBICTPOACHCTBUIO
MUKpoTpoiieccopa (IIpyu HEOOXOAUMOCTH).

4. OyHKIMOHAIBHO-IOTUYECKOE MPOEKTUPOBAHUE MUKPOIPO-
LIECCOPHOTO YCTPOUCTBA:

5. Pa3paboTka MPUHIMIUAIBHBIX CX€M KOHCTPYKTHBHBIX OJIO-
KOB:

— pa3OueHHe yCTpOoNCTBA HA OJIOKU MO KOHCTPYKTUBHOMY IMpHU-
3HaKYy (IJ1aTa MUKPOKOHTPOJUIEpa, OJTOK MUTAHUS U T.I1.);

— pa3paboTka MNPUHIUIIHAIBHBIX CXE€M OJIOKOB C TEpPEYHAMU
ssieMeHTOB B cooTBeTcTBUHU ¢ 'OCT;

— pacueTr mnapaMeTpoB DJJIEMEHTOB MPUHIMIUAIBHON CXEMBI
(HOMUHaJIbHASI BEJIMYMHA, IOTPEITHOCTh, MOIIIHOCTh, Apeiid HYJIEBOTO
YPOBHS, MOTPEINTHOCTH KOA(DPUIIMEHTA NTepeaadu U T.11.);

6. Pa3zpaboTka MpUKIaIHBIX TPOTPaAMM:

— MOJATrOTOBKA UCXOJIHOTO TEKCTA MPUKIAJIHBIX POrPaMM;

— TPAHCJSUUSI HUCXOJIHOTO TEKCTa Mporpamm, (popMupoBaHHE
JUCTHUHTA C NOJAPOOHBIM KOMMEHTAPUEM;



— AaBTOHOMHAsI OTJaJIKa MPOrPaMMHBIX MOJIYJIEH MyTEM AMYJIf-
OUA C TOMOUIIBIO OTIANOYHBIX cpeacTB. Dukcanus pe3yiabTaToB OT-
JaJKHU JUISI KOHKPETHBIX TECTOBBIX TPUMEPOB KaK PE3YJIbTATOB KCIIE-
PUMEHTA,;

— pa3paboTKa U OTJIaJiIKa IPOrPaMMHBIX MOJYJIEH JJIsl aBTOHOM-
HOIO TECTUPOBAHHS alIApaTHOM YaCTH MUKPOIPOLECCOPHOM CHUCTE-
MBI (TIpH HEOOXOIMMOCTH);

— METOAMKA MHTETPALMM IPOTPAMMHBIX U annapaTHBIX CPEJCTB
MUKPOTIPOIIECCOPHOM CUCTEMBI ITPU PabOTE B pealiIbHOM BpeMeHU (Ipu
HEOOXOJIUMOCTH);

— WCHBITAHHUE MHKPOIPOIECCOPHOU CUCTEMBI (MPU HEOOXOIU-
MOCTH).

7. KOHCTPYKTOPCKO-TEXHOIOTUYECKOE MPOCKTUPOBAHUE MUKPO-
IIPOLIECCOPHOTO YCTPOMCTBA:

— pa3paboTKa TOMOJIOTMM OJHOM W3 TEYAaTHBIX IUIAT (CXEMBI
PACIIONIOAKEHUS FJIEMEHTOB U CXEMbI MEUaTHOTO MOHTAaXa) >KeJIaTelb-
HO C NIpUMeHeHueM Kakou-mbo cucteMbl CAIIP 1 cOOTBETCTBYIOIIUX
KOHCTPYKTOpCKHX uepTexeit B coorBeTcTBUU ¢ ['OCT (mpu HEoOXO0-
JTUMOCTH);

— pa3zpaboTrka oO0I1Iei KOHCTPYKIUH YCTPONCTBA WIH OTJEIBHO-
ro 0J0Ka *xejaaTelbHO ¢ MpUMeHeHueM Kakoil-nubo cuctemsl CAIIP u
COOTBETCTBYIOIINX KOHCTPYKTOPCKHX YEPTEKEM B COOTBETCTBUU C
I'OCT (mpu HEOOXOAUMOCTH).

IIpumeyanme: oTAeIbHbIE MYHKTH T3 OTMEYEHHBIE CKOOKaMHU
(mpu HEOOXOAMMOCTH ) BBITIOJIHSIOTCS, €CJIM OHU MPETyCMOTPEeHbI T3.

NimrocTpanuoHHO-rpadpuyecknii Marepua:

« (Cxema 2JIeKTpUYeCcKasi CTPYKTYpHas WM (PYyHKIIMOHAJIbHAS.

» CxeMbl 3JIEKTPUUECKUE MPUHIMUIHUAIBHBIE C MEPEYHEM 3Jie-
MEHTOB.

« (CxeMma coerHEHUM (MIpU HEOOXOIUMOCTH).

» (Cxema pacroJio)KeHHUs 3JIEMEHTOB (MUKPOCXEM M JIp.) Ha O-
HOM M3 IUIAT M CXeMa IMEeYaTHOr0 MOHTaXa (PKEeJaTeIbHO C MCIOJIb30-
Bannem naketa CAIIP) (mpu HE0OXOAMMOCTH).

» bIlok-cxema anropurMa IMpUKIaIHOU IPOrPaMMBbI.

 JlucTuHr pesynbTaTa TPAHCISALMHU MPUKIATHONW MPOTrpaMMbl C
KOMMEHTApUSIMU (KaK JEMOHCTPAIIMOHHBIA MaTepHran).



» NnnrocTpallMOHHBIN IUTaKaT C OCHOBHBIMH (OpMyJIaMH U
COOTHOILICHUSIMH, MOSCHSIOUIMMU aJITOPUTM pabOThl yCTPOMCTBA, WU
pe3yabTaTaMy 3KCHEPUMEHTAIBHBIX UCCIEA0BAHUN.

B) NPH AaBTOMATH3allMd TEXHOJOTMYECKUX MPOIECCOB H
NPOU3BOACTB:

1. ITocTanoBKa 3ajauu 10 aBTOMATHU3alUA O0BEKTa YIPABJICHHUS.
[leas pabothl. AkTyanbHOCTh. HoBHM3HA. DYHKIIMHU, BBITIOIHSEMbIC
00beKTOM yrpaBiieHUs. (OObeKmom ynpasienus Moxcem AeNsambCs:
MEeXHONI02UYECKULL NPOYecc, HNePeoBUNCHOU KOMNIEKC, 00pabambi-
8arOWUL YeHMp U m.o.)

2. Pa3paboTka TpeboBaHUM K CUCTEME yIPaBICHUS 00BEKTOM:

— BBISIBJICHUE KOHTPOJIMPYEMBIX apaMeTPOB;

— aHaJMu3 YCIIOBHUH DKCIUTyaTalllu;

— pazpaboTka GYHKIIMOHAIBHOM crielu(pUKaIINY;

— omnpexaeneHrue GYHKIUA AUCIETYEpa, KOTOPhIE HEOOXOAMMO
aBTOMATU3UPOBATh U ONpejeieHue (QYHKIHM, KOTOphIE CHCTEMa
JOJKHA BBITIOJHATH aBTOMATUYECKHU.

3. O030p U3BECTHBIX TEXHHYECKHUX PEUICHHN MO Marepuanam
HAyYHO-TEXHUYECKOH JTUTEpPaTyphbl M TATEHTHON JOKYMEHTAIIUH.

4. AHanu3 JOCTOMHCTB U HEJIOCTATKOB U3BECTHBIX TEXHUUYECKUX
pELIEHUM.

5. Be1i6op 1 060CHOBaHUE OJHOTO M3 MOJXOJ0B K PEUICHUIO T0-
CTaBJICHHOU 3a/1a4U:

5.1. Co3nanue cucTemMbl aBTOMAaTHUYECKOTO YNPaBJICHUS Ha OC-
HOBE JIOTUKH:

— JIOTHKH >KE€CTKOM, JIMOO MpOorpaMMUpyeMoii (B JaHHOM ClTydae
KOPPEKTHEE TOBOPUTH O CO3JaHUM CXEMbI YIPABICHUS Ha OCHOBE JIO-
THUKH);

— pa3paboTKa alropuT™Ma paboThl CXEMbI YIIPABJICHNUS;

— pa3paboTka MPUHLIUMHATBHON CXEMBbI YIPaBJAIONIErO aBTO-
MaTa (peKoMeHOYemcs pealu3ayus a6momMama ¢ HCECMKOU J02UKOU C

obocHoganuem evlibopa muna — asmomam Mypa, aubo asmomam
Munu);



— Ppa3paboTKa y3JI0B COMPSDKEHUS YIPABISIONIETO aBTOMaTa C
00BbEKTOM yIpaBjeHus. BbeiOop cxeM compsbkeHus (MHTEpQErcoB).
Pacuér 3eKTpUYecKHX MapaMeTpoB 3JIEMEHTOB MNPUHIUIIAATIBHON
CXEMBI;

— oTJaJKa nu(ppoBOTO aBTOMATA HA IMYJIATOPE.

— pa3paboTKa IMEYaTHOM IUIaThl CXeMbl ITM(PPOBOTO aBTOMATA,
a1n00 MpoBEpKa Ha AIMYJIATOPE PabOTHI BCEW MPUHIMITUATIBEHON CXEMBI.

5.2. Co3pgaHue cHCTEMBbl aBTOMATHYECKOTO YIPABJICHUS C HC-
MOJIb30BaHKUEM IPOIEAYPHOTO MOIX0/a:

— pas3paboTKa JepeBa BhI30Ba MPOILEAYD;

— pa3paboTka Ha SA3bIKE€ MPOEKTUPOBAHHUS MPOTPAMMHBIX IPO-
eyp OJHOM BETBU JiepeBa BbI30Ba Mpolieayp. BoiOpaHHasi BETBb
JOJDKHA OMPEACNATh padoTy TJIaBHOTO TEXHOJOTMYECKOTO Mpoliecca
00bEKTa YHpaBICHUS (Hpoyeodypbl HUIICHE20 YPOBHS 0epesd 6bl308d
npoyeodyp OO0JIICHbL NPeOCmAasisimsb CoOO0U peanu3ayuio pac4eémHnvix
Gdopmyn napamempos mexHoN02UYeCK020 NPoyecca Ha s3blKe NPOoeK-
MUpoBaHnus);

— pa3paboTKa apXUTEKTYphl CUCTEMBI yIpaBiieHus. Pa3znenenue
IpOIEYyp Ha MPOLETYPhl BEPXHETO YPOBHS (BBIOIHAEMbIE KOMIIBIO-
TEPOM) U TPOLEAYPHl CPETHETO YPOBHS (BBITIOJIHIEMbIE KOHTPOJLIEC-
pammu);

— BBIOOp (00OCHOBaHKE BHIOOPA) KOHTpOJLIEpa (KOHTPOJUIEPOB) U
0s10k0B nepudepun. BeIOOp JaTUMKOB M UCIIOJHUTEIBHBIX 3JIEMEHTOB;

— pa3paboTKa Y3JIOB COMNPSKEHHS KOHTpoOJIEpa € OOBEKTOM
yIpaBJiieHUs (C JaTYMKAMU U C UCIIOJHUTEIBHBIMU dJIEMEHTaMHM ). Boi-
O0op cxeMm conpsixeHus: (MHTepdericoB). Pacuér snekTpruyueckux mnapa-
METPOB JIEMEHTOB MPUHIUITUATBHON CXEMBI;

— peanu3aius Mpoleaypbl Ha KOHKPETHOM SI3bIKE MPOrpaMMHU-
POBaHUS JJIs1 KOMITbIOTEPA, IUOO peanu3anusi KOHKPETHOW (QyHKIIMU B
IIPOrpaMMHOU CPEJZIE KOHTPOJLIEpA.

5.3. IlpuMeHEeHNE HMCKYCCTBEHHOIO WHTEIUIEKTA ISl PEIICHUS
IIOCTABJICHHOMN 3aIavu.

— cOOp, MOATOTOBKAa W HOpPMaJM3allUsl JAHHBIX JJIs OOy4YeHHS
CETH;

— BBIOOp TOIOJIOTUH CETH;

— JKCIMEPUMEHTAIBHBIN MOA00P XapaKTepPUCTUK U TapaMeTpPOB
CETH;

— 00y4YeHue CceTH;



— TOBEpKa aJICKBaTHOCTU OOYyYEHMS, KOPPEKTUPOBKA MapaMeT-
POB, OKOHYATEILHOE 00yUCHNE;
— BepOanu3aius CeTH.

BrinmyckHas kBanupukalMoOHHasE pabOTa MOXKET NPEACTaBIISIThH
co- 00 M aBTOMAaTU3UPOBAHHYIO (a HE ABTOMATHUYECKYIO) CHUCTEMY
ympaB- JieHus. B 3Tom ciydyae paboTa (PakTHUUECKH CBOJUTCS K
CO3JaHUI0  aB- TOMAaTU3UPOBaHHOrO pabouero mecta (APM)
oneparopa. B srom cny- 4dae, myHKTHl 5.1—5.3 MOTryT BBITJISIETH
CJIEIYIOIIUM 00pa3oM:

— BoIOOp SCADA-cuctemsl, 1100 cpeabl MPOEKTUPOBAHUS
APMa;

— CO3/1aHHE€ MHEMOCXEMBI CUCTEMBI;

— CO3/IaHME CBS3€H DJIEMEHTOB MHEMOCXEMBI C allapaTHO-
MPOrPAMMHBIMH OJIOKAMH CUCTEMBI;

— PpacyeT BPEMEHU PEaKIMU CUCTEMbl YIPABJICHUS HAa CUTHAI C
HanOoJiee yJaJIeHHOT0 3JIEMEeHTa O0BEKTa YIPABICHUS;

— pacyeT BPEMEHH PEaKIMU CUCTEeMbI YIPaBJICHHs Ha Hanbosee
IIPUOPUTETHBIA CUTHAT;

— pa3paboTKa MEPONPHUATUI MO IMOBBIIMICHUIO OBICTPOJICHCTBUS
CUCTEMBI;

— MpOrpaMMHasi peaau3aius MOACIN CUCTEMbI YIIPABICHUS UIIN
CO3JJaHUE MAaKETHOTO 00pa3la;

— aHaJU3 NOJIyYEHHBIX PE3yJIbTAaTOB, BHIBOBI.

OpHEeHTUPOBOYHBIN TEpeUeHb WILTIOCTPATUBHO-IpaUIECKOro
MaTepuaia K BbIITYCKHON KBAIM(UKAMOHHOMN padoTe:

- CTpykTypHas cxema 00bEeKTa yIpaBICHU.

» MHeMmocxema CUCTEMBL.

» CrpykTypHas cxema CUCTEMbI yIIPABJICHUS.

» JlepeBo BbI30Ba MPOLEAYP.

- HeupoHHas cersb.

» biok-cxema anropuTMoB pabOTHI CUCTEMBI YIIPABIICHUS.

« OcHoBHbI€ 3KpaHHbIe (hopMbl APMa.

 QOyHKIMOHAJbHAA WIM TMPUHLUIHUATIBHAS DIIEKTPUUYECKUE
CXEMBbI CUCTEMBI YIIPABIICHUS.

» Pe3ysbTarsl 3KCIIEPUMEHTOB.



r) Npu pa3padoTke NPOrpaMMHOI0 o0ecrne4YeHnsi CPeACTB aAB-
TOMATH3AIMU YCTPOMCTB MJIM MPOU3BOACTBEHHBIX KOMILJIEKCOB:

1. ITocranoBKa 3a1a4vl TPOEKTUPOBAHHSL:

— Ha3HA4YC€HHUE MPOCKTUPYEMOTr0 IPOTPAMMHOIO MIPOIYKTA;

— 00J1aCTh MPUMEHEHHS TPOrPAMMHOTO MPOYKTA;

— (¢opMHUpOBaHHE YTOUHEHHBIX MapamMeTpoB MHTEP(EHCOB MoO-
yJied TporpaMMHOI0 KOMILIEKCA.

2. O630p aHAJIOTUYHBIX MPOTPAMMHBIX MPOAYKTOB, UCIOJB3Ye-
MBIX JIJIsSI pEeIIeHUs MOA00HBIX 3a/1a4:

— BBIOOP KPUTEPUEB AHAIIN3A;

— COIOCTABUTEIIbHBIN aHAJIN3 U3BECTHBIX PEIICHUN C YKa3aHUEM
UX JJOCTOMHCTB U HEJOCTATKOB (BO3MOKHO MPEACTABIEHUE CTPYKTYP-
HBIX CXEM).

3. Pazpabotka cTpykTypHOM ((PYHKIIMOHAIBLHOW) CXEMbI MPO-
IPaMMHOT0 KOMILIEKCA, B COCTaB KOTOPOT'0 BBOJUTCS pa3padaThiBac-
MBI MOJTYJIb:

— OINpENICJICHUE XapaKTEPUCTUK BXOJHBIX U BBIXOJAHBIX UH(OP-
MaIMOHHBIX MTOTOKOB pa3padaThIBAEMOT0 MOTYJIS;

— (¢opmynupoBKa TpeOOBaHUH K IIaTGopMe peain3aliu ¢ yKa-
3aHUEM OCHOBHBIX (DYHKIMU ONEPAlMOHHOW CUCTEMbI, HEOOXOIMMBIX
TU1s1 pabOThI MOTYJIS;

— BBIOOp cOCTaBa MOJyJIeH, HEOOXOAUMBIX JIJIsl peau3aliuu mo-
CTaBJICHHOM 3aJ1a4M;

— 000CHOBaHUE 11€JIECO00PA3HOCTH Pa3pabOTKH OPUTHHATIBHBIX
MOyJIel MPOTPaMMHOTO 00EeCTICUEHU .

4. BeiOOp TEXHOJOTUU TPOTPaMMHUPOBAHUSL:

— 000CHOBaHUE BbIOOpA Cpelibl Pa3padOTKH;

— BO3MOKHOCTH BBIOPAHHOM TE€XHOJIOTUH.

5. Pa3zpaboTka GopmMm opraHuzaiiuv BXOJHBIX, BBIXOJHBIX U MPO-
MEXYTOUHBIX (BHYTPUMOIYJIbHBIX) HHPOPMAITMOHHBIX TOTOKOB.

6. OrieHKa HEOOXOAUMBIX PECYpPCOB OMEPATUBHOM W JUCKOBOM
namMmsTd, 000CHOBaHHE HEOOXOIUMOCTH MPOMEXYTOUHOU Oydepusa-
IIUU JTAHHBIX.

7. Pa3paboTka uaTepdeiica moib30BaTels C y4eTOM dPrOHOMU-
YECKUX KpUTEpUEB (BHIOOP LIBETOBOW MAIMUTPHI 3KPaHHBIX (HOpM, pac-
MOJIOKEHUE DJIEMEHTOB YMNPABJICHHUS HA HHUX, UCIOJb30BAHUE «TOpPS-
YUX» KJIABUII aKCEJIEePaTOPOB, BHIMAAAIOIINX MEHIO U TI.).



8. Co3nmaHue CIpaBOYHOM CHCTEMBI MOJIb30BATENs AJis pa3pada-
THIBAEMOT'0 MOJYJISI U (OPMYJIUPOBAHHE TPEOOBAHUN K ypOBHIO KBa-
AuUKaIMU OJIb30BaTEN.

9. Co3gaHue mporpaMmbl C KOMMEHTapUsSMH, MHOSICHSIOIIUMU
paboTy OCHOBHBIX OJIOKOB.

10. IlpencraBieHrue OPUTHHAIBHBIX aJITOPUTMOB pabOTHI MPO-
IPaMMHBIX MOAYJIeH B Bujie 010k cxeM (1- 3 OJI0K-CXeMbl, KaxKaas He
oosiee uem Ha 1 cTp. popmata A4).

11. Anpobanus (TecTupoBaHuE) pa3paObOTaHHOTO MPOrPAMMHO-
o MOJIYJIS.

12. Onpenenenue U pacueT MUHUMAIIBHBIX PECYpCOB 000PY10-
BaHMUSI.

NnnroctpaliuoHHO-TpapuYeCKuil MaTepua:

« CrpykTypHas W/win (QyHKIMOHATIbHAS CXEMbl TPOTPAMMHOIO
obecreueHusi, B COCTaBe KOTOpOro (yHKIIMOHHMPYET pa3padaThIBae-
MBI MOJYJIb.

« CrpykTypHas /i QyHKIHOHAIbHASI CXEMBbI pa3padaTbiBae-
MOI'0 MPOrPaMMHOTO MOJYJS ¢ O0O3HAYEHUEM BXOMSIIMX B HETO
(GYHKIIMOHAJIBHBIX 3JIEMEHTOB U CBS3EH MEXIY HUMH.

» OCHOBHBIC MaT€MaTUYECKHUE COOTHOIICHUSI B BUAEC Popmys U
BBIPAKECHUN.

- brioxk cxema anroputrma paboThl OPUTHHAIBHBIX MOJTYJIEH.

- Marepuan, WUIFOCTPUPYIOIMIMK paboTy TMporpaMMmbl  Ha
TECTOBOM WM peajJbHOM IIPUMEpPE, C HCIOJb30BaHUEM TI'paduKOB,
TaOJINI U TIP.

e Ilpu pazpaboTtke mHTEpPEHCHBIX MOTYIEH U300paKEHUS K-
paHHbIX (OpM (CKPUHIIOTHI) B Pa3IMYHBIX PEKUMAX PadOThI MPO-
rpamMMbl (TTPEJACTaBISETCS KaK JEMOHCTPAIMOHHBIA MaTepuan).

1) pH pa3padoTKe CUCTEM YIPaBJIeHUs 0a3aMM JAHHBIX:
DTarnbl IPOECKTUPOBAHHUS:

1. Uudonornyeckoe mNpoeKkTUpoBaHUE (JETaTbHOE OIMUCAHUE
IpeAMETHON 00JaCTU ¢ BBIACICHUEM CYIIHOCTEHM MpeaIMeTHOM olJac-
TH, 33JIAHUEM OTPAHWUYEHUU CYIIHOCTEW M aTpUOYTOB, CBSI3EH MEXKITY
CYIIHOCTSIMH, OTNPEICICHUE MHOTO3HAYHBIX U 3aBUCHUMBIX aTpuOyTOB,
omnpezeneHue 1oMeHOB U 3HaueHuit NULL).



Ecnu pa3pabatreiBaemasi cuctema SIBJISIETCS YaCTbIO JIPYroM CHC-
TEMBbI (SIBJISIETCS MOJICUCTEMOM, K MPUMEPY, peITUKaIus 0a3bl JaHHbBIX
WIM COCTaBJICHHME HA3HAUYCHHBIX 3aJaHUi), HEOOXOJWMO OIMCAaHHE
BXOJIHBIX Y BBIXOJHBIX MApPaMETPOB (JIAHHBIX) JJIs1 COMPSIKEHUS C CUC-
TEMOM BEPXHETO YPOBHS,

2. ®opmupoBanue ER-Mo1e/11 1aHHBIX.
3. Jaromoruyeckoe NpoeKTUPOBAHUE.

4. PazpaboTka CTpYKTYpHOM CXeMbl 0a3bl JaHHBIX C MOSICHEHUEM
CBS3eM MeExay TaOnuiaMu (poAauTEIbCKas-I0UEpHsIs), ONpEeNeIICHUue
BCEX BO3MOXKHBIX KIIIOYEH, BBIJCIICHHE MEPBUYHBIX Kito4YeH, (yHK-
[IMOHAIBHBIX 3aBUCUMOCTEN MEXIy aTpuOyTaMu U ONpeiesIeHUe HOP-
MaJbHBIX (OpM TaOJIHIL.

5. Opranuzanuus CETH Y MOJIb30BaTEeIeH B CETH.

6. O6ocHoBanue Bribopa CYBJ] (0030p cymectByromux CYB/I,
npeumyiiectBa BoiOpanHoit CYB]] mepen cyIiecTBYOIUMU IS pe-
[IEHWSI KOHKPETHOM 3a/1a4M ).

7. Be1oop u obocHoBanue monaenu CYB/] «kiIneHT-cepBepy.

8. AIMUHUCTpUpPOBaHKE 0a3 JaHHBIX:

a) 3alIUTa OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA;

0) aAMUHUCTPUPOBAHME MOJIb30BATEIECH M OpraHu3alus MpaB
JOCTYIA KJIINEHTOB K JIAHHBIM;

B) aJIMUHUCTPUPOBAHUE JIAHHBIX;

I') apXMBUPOBAHKE U BOCCTAHOBJICHUE 0a3 JTaHHBIX, OpraHU3aIUs
rpaduka pe3epBHOr0 KONMUPOBaHUs 0a3 JaHHBIX.

9. Ilognepxka 1EJIOCTHOCTH IAHHBIX U CCBUIOYHOW LETOCTHOCTH
Ha ypPOBHE ONpPEIEICHUS JaHHBIX W HA YPOBHE MpOorpaMm (Co3aaHue
XPaHUMBIX MPOLEYP, TPUTTEPOB 0a3 TaHHBIX).

10. O6ocHOBaHNE AOMOJIHUTENBHBIX O0BEKTOB 0a3 JaHHBIX (MH-
JIEKCOB U MPEJICTABICHUI ).

11. Opranuzanus ocTyna ¢ yIaI€HHbIX KOMITbIOTEPOB
(KJTUEHTOB).

12. KnmueHnTckoe nNpuiiokeHue.

13. OneHka HEOOXOIUMBIX PECYPCOB ONEPATUBHOM U JUCKOBOM
MaMsTH U JUIs IOJIIep KaHus pa3padaThiBaeMOMl CHCTEMBI.



14. OGecneuenue Heobxoaumoro OwvicTpoaeiicTBuss CYB/] (oco-
OCHHO K yJaJIeHHOM 0a3e JaHHBIX), OpraHu3allds TeCTUPOBAHUS MPO-
rpaMM.

15. PazpaboTtka ¢hopM BBOAA U PEAAKTUPOBAHUS TAHHBIX, OTUE-
TOB BBIBOJIA.

K pacuernoit wactu BKP MOXHO OTHecTHM omnpeesieHue
HOPMaJIbHBIX (OpM TaOJMI, BBIUHUCICHHE TpaduKa PE3ECPBHOTO
KOITMPOBAHUS, OMNpEAeICHUE OBICTPOJICUCTBUS CHUCTEMBI,
omnpeaeieHUe HEOOXOAMMON MaMsITH KOMIIbIOTEpa, ITPOTPAMMHOE
MPUJI0KEHUE MPOECKTA.

NnnroctpaliuOHHO-TpapUyYECKuil MaTepua:

« CrpykTypHas cxema NpeAMETHOU 00JIaCTH CO CBSI3SIMU MEXKY
CYIIHOCTSIMH.

- ER-Monenp jaHHBIX.

e Opra"uzaiuss KOMIOBIOTEPHOH CETU B MOJEIU «KJIMEHT-
CEpBEPY.

» PensiuronHas cxeMa 0a3 IaHHBIX C BBIJICTICHUEM CBSI3€U «po-
JTATEIbCKUU-TOYEPHUIN, IEPBUYHBIX U BHEIIHUX KITHOYEH.

- (Cxema BoccTaHOBJIEHUSI 0a3 JAHHBIX C OTPAXKEHHEM Tpaduka
apXUBUPOBAHUA.

» brok-cxema airoputMa MpOrpaMMbl KJIMEHTCKOIO MPHIIOKE-
HUS.

» @OopMbI BBOJIa-pPENAKTUPOBAHUS JAHHBIX.

4.5 CopepxaHue

4.5.1 CopepxxaHue HOJDKHO OTpa)kaTb BCE MaTEpHUalbl, MPE.-
CTaBJIIEMBbIE K 3aIUTE PaOOTHI.

4.5.2 CnoBo «CopaepkaHHWe» 3alHCHIBAIOT B BHUJIE 3aroJIOBKA,
CUMMETPUYHO TEKCTY, C MPOMUCHON OYKBHI.

4.5.3 B coaep:XaHUU NEPEUUCISIOT 3aroJIOBKU Pa3JIeNiOB, MOA-
pa3nesioB, CIHUCOK MCIOIb3YEMOW JUTEPATypPbl, KAXKI0€ MPUI0KEHUE



paboThl M yKa3bIBalOT HOMEpA JUCTOB (CTpPaHUII), HA KOTOPBIX OHU
HAYUHAKOTCA.

[Ipy HanMMYUKU CaMOCTOSTENBHBIX KOHCTPYKTOPCKHUX, TEXHOJIO-
TUYECKUX, MPOrPAMMHBIX U UHBIX JIOKYMEHTOB, IIOMEINIAEMbIX B pado-
T€, UX MEPEUUCISIOT B COJCPAKAHUM C yKa3aHHEM 00O3HAUYCHUU U Ha-
VMEHOBAHUM.

Marepuainsl, NPEACTaBISEMbIE HA JJICKTPOHHBIX HOCHUTENSX,
JOJDKHBI OBITh MEPEYUCIICHBI B COJICPKAHUM C yKa3aHHMEM BHUJA HO-
cutensi, 0003HaUYCHUS U HAMMEHOBAHMS JJOKYMEHTOB, UMEH U (popMma-
TOB COOTBETCTBYIOIIUX (PaiijioB, a TaKKe MECTa PaCIOIOKEHUS HOCH-
tens B BKP 6akanagpa.

B koHlle coaep:kaHHMs IEPEUUCISIIOT rpauyeckuii marepual,
NpeCTaBISIEMbId K MyOJIMYHOM 3amuTe, ¢ ykazanuem: «Ha otneinb-
HBIX JIMCTAX.

5.5.4 Ilpumep obopMIIeHUS COJIEpKaHUS PUBEICH B IIPUIIOKE-
Huu /1.

4.6 BBegeHue

4.6.1 B paznene «BBeneHue» yka3pIBalOT OCHOBHYIO II€JIb pado-
ThI, 00J1aCTh NMIPUMEHEHHUS pa3pabaThiBaeMoil MpoOJIeMbl, €€ Hay4YHOE,
TEXHUYECKOE 3HAYCHHE M HSKOHOMHUYECKYIO IEIeCO00pa3HOCTh st
HapOJHOI'0 XO35MCTBA.

4.6.2 3aronoBok «BBenenue» 3anmuchiBaloT ¢ ab3ara ¢ Mpormc-
HO1 OYKBBI.

4.7 OcHOBHad 4YacTb

4.7.1 Ilocjie0oBaTEJIHLHOCTH BBHINOJHEHUS OCHOBHOM YaCTH
BKP

Ha puc. 1 cxematndecku MNpEACTaBIEH MOPSIAOK IMPOBEIACHHUS
paboT MO OCHOBHBIM IyHKTaM 33JlaHHsl HAa MPUMEPE NMPOEKTHUPOBA-
HHUS JJICKTPOHHOI'0 YCTPOMCTBA.
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4.7.2 AHAJIN3 TEXHUYECKOI'0 3aJlaHUus

Ha ocHOBaHMM TEXHMYECKOrO 3aJaHusl Ompelessercs 00JacTh
NPUMEHEHHS] TTPOCKTUPYEMOTO YCTPOWCTBA M Ha 0a3e 3aJlaHHbIX Xa-
PAKTEpUCTHK OMNPEACIISIETCS €ro KJIacc M 3aTeéM IPOBOAMUTCS MOAOOD
JUTEPATYPHBIX UCTOYHHUKOB U IIOUCK IPOTOTHUIIOB.

4.7.3 O030p TeXHMYECKHUX PEeLICHUI M0 3aJaHHOH TEeMATHUKeE

Hauunas paboty nam BKP GakanaBpa, He0OXoIuMo moaoOpaTh
AUTEpaTypy MO TeMmMe pa3pabOTKh M 10 HEH O3HAKOMHUTHCA C
CYIIECTBYIOIIUMU TEXHUYECKUMH pEIICHUsIMU. Pe3yiapTaToM wusyue-
HUS TUTEPaTypbl JOJDKEH CTaTh 0030p.

O030p mpencTaBisgeT coOOM KpaTKUW JHUTEpaTypHO OoOpabOTaH-
HBIM KOHCIIEKT HAay4YHO-TEXHUYECKHX cTaTed u MoHorpaduii. OH A07-
KEH Ha4YMHAThCA BBEJICHHEM, B KOTOPOM JaHO OIpEACIICHUE
AIIEKTPOH- HOTO YCTPOWMCTBA JAaHHOTO BHJA, yKa3aHbl 0O0JIACTH HX
OPUMEHEHUs W 3aJaud, peliaeMble ¢ UX noMouislo. O030p 0OBIYHO
COJICPXKUT aHaJiu3, BEIOOp W 00OCHOBaHWE HauOoJiee PaIMOHAIBHOTO
METO/Aa, crmoco0a M pelieHus MocTaBiIeHHOW 3amaud. [IpuBomsrcs
OMMUCAaHUSI HECKOJIbKMX (HE MEHee JBYX) CXeM (IPOTOTHUIIOB),
MO3BOJIAIOIIMX PEIIaTh 3aJaud, OJU3KUE TI0 CYTH K TEXHHUUYECKOMY
3aIaHUIO Ha Pa3palboTKy.

PabGoTta Hag 0030poM MO3BOJSET CTYACHTY IMOJHEE BHUKHYTH B
MOCTABJICHHYIO Tiepel HUM 3a7ady. B mporecce paboThl OH HaYMHAET
OIICHUBATH IIOJOKHUTEIIbHBIC M OTPUIATEIIbHBIC CTOPOHBI M3BECTHBIX
YCTPOMCTB, TEM CaMbIM, Kak Obl YK€ pelllas 4acTh MMOCTaBJICHHOM Iie-
pell HUM 3aJlauM, CBSI3AaHHOW C BHIOOPOM M OOOCHOBAHUEM CTPYKTYp-
HOM CXEeMBI YCTPONCTBA, KOTOPOE €My HEOOXOIUMO CITPOCKTUPOBATD.

O0630p BXOAUT B paboOTy Kak cCyllecTBEHHas 4dacTth. CpemHuid
00beM o030pa — 8+10 cTpanuil. B xoxae BbinojHeHUsT 0030pa (dop-
MUPYIOTCS KPUTEPUHU OIEHKH, MO KOTOPHIM MPOBOJIUTCS COIMOCTABH-
TEJIbHBIN aHAJIU3.



4.7.4 Bo10op 1 000CHOBaHME CTPYKTYPHOUI
(pyHKUMOHAIBLHOI) CXeMBI YCTPOIiCTBA

[enpto ananu3za gBisieTca pa3paboTKa CTPYKTYpPHOU ((PyHKIIHO-
HaJbHOI) CXEMBbI YCTPOICTBA.

Teopernuecku paccMmaTpuBas CTPYKTYPHBIE CXEMBbI 3JIEKTPOH-
HBIX YCTPOMCTB, OMHCAHHBIX B 0030pe, CTYJACHT CTapaeTcsl HAUTH Te
U3 HUX, KOTOPBIE YJIOBJIETBOPAIOT OJTHOMY WJIM HECKOJbKUM TpeOoBa-
HUSM TEXHUYECKOT0 3aJIaHMUs.

AHau3 NPOBOJUTCS MPUMEHUTEIHLHO KO BCEM MYHKTaM CBOETO
TEXHUYECKOro 3ajaHus. Ha ocHoBaHMM aHanu3a pa3padOTUUK Mepe-
XOJIUT K CHHTE3Y CBOEW CTPYKTYpHOH ((YyHKIIMOHAIBHOM) CXEMBI
0o0beKTa IS peasin3alliy MOCTAaBJICHHOM 3a71a4i B COOTBETCTBUM C T3.

B npuHImMie BO3MOXKEH TaKOW BapuaHT, KOTJa CBOE YCTPOUCTBO
CTYJICHT MOXET BBITIOJHUTH MO YK€ HU3BECTHON CTPYKTYpPHOH CXeMme,
KOTOpasi MOKET OOECIEeUUTh BBIMOJHEHHE TPeOOBAaHUM €ro TeXHUYe-
ckoro 3ananus. Ho npu 3ToM HE0OXOAMMO MPUBECTH COOTBETCTBYIO-
niee 00OCHOBAaHME BBIOOpA YK€ M3BECTHOM CTPYKTYPHOM CXEMBI IJIs
BBIITOJIHEHUS CBOETO TEXHUYECKOTO 3aJaHUs.

Ecnu mpoekTtupyemoe 3JIEKTPOHHOE YCTPOWCTBO MPEICTABIISICT
co0ol cucremy, KOTopas COCTOMT M3 PsJa MOCIEA0BATEIbHO COEIU-
HEHHBIX MOJICUCTEM (y3JIOB MU OJIOKOB), TO CUHTE3 €€ HAYMHAIOT C
CUHTE3a TOM moAcucTeMbl (y371a, OJ0Ka), BBIXOJ KOTOPOH SIBIAETCA
BBIXOJIOM BCEU CUCTEMBI (BCErO YCTPOMCTBA).

Takol MOPsAIOK €CTECTBEHEH, TAK KAK I'JIABHBIMHU SIBIIAIOTCS TpE-
OOBaHMSI K BBIXOJHBIM MapameTpaM YCTpPOMCTBA, UYTO NAET BO3MOX-
HOCTh CUHTE3UpPOBaTh CHayaja BbIXOJIHOM OJIOK, y3el.

B mponecce cuHTe3a BRIXOAHOUW MOACUCTEeMBI (y37a, 0j10ka) Oy-
nyT chopMUpoBaHbl TpeOOBaHUS K €€ BXOJHBIM Tapamerpam, KOTO-
pblE B CBOKO OYEPEAb SBIAIOTCS BBIXOJHBIMHU IMApAMETPAMH IPE/IbI-
nymied moacuctemsl (y3na, 0joka). Tenepb CTaHOBUTCS BO3MOKHBIM
CUHTE3 BCEHl 3TOM MOACUCTEMBI U, TAKUM OOpa3oM, CHHTE3 MOCIEI0-
BaTEJIbHO COEAMHEHHBIX MojcucTeM (y370B, OJOKOB) MPOU3BOJAUTCS
OT BBIXOJ]a CUCTEMBI K €€ BXOJ1Y.



4.7.5 llpuHUMNIMAJBbHBIE CXEMbI, 3JIEMEHTbl HACTPOUKH,
ylnpaBJ/ICHUSI, KOHTPOJIA U 321U THI

Ha ocHoBe cTpykTypHOU ((HYyHKIIMOHATBHOM) CXEMbI pa3padaThl-
BaeTcs MpUHLMMOUAIbHAA cxeMa ycTpoiictBa (oObekTa). Ilonmnas
NPUHIUIHAIbHAS CXeMa YCTPOICcTBA COCTaBIIAECTCS Tocie pa3padboT-
KA TPUHIUIMHAIBHBIX CXEM OTIEIbHBIX (DYHKIIMOHAIBHBIX OJIOKOB.
EcTecTBEHHO, CHHTE3 CXEMBbI IPOUCXOJIUT B MPOIIECCE BCECTOPOHHETO
aHaJli3a CBOMCTB U MapaMeTPOB OMKHCAHHBIX B JIUTEPATYPE CXEM.

Pa3paboTka mpuHIMMHATIEHONW CXeMbl (DYHKIIMOHAJIBLHOTO OJIOKa
(y351a) 3aKyIro4aeTcs B BBIOOpE OJIHOM M3 M3BECTHBIX CXEM, KOTopas
Oyner HaubOoJiee TMOJHO YIOBJIETBOPSITH COBOKYIMHOCTH TEXHHUKO-
HPKOHOMHUYECKUX TPeOOBaHMI MPU MAKCUMAaJILHON €€ MPOCTOTE M Ha-
JEKHOCTH.

Jlis HEKOTOpPbIX (YHKIIMOHAJIBHBIX 3JIEMEHTOB Takue TpeOoBa-
HUSL MOTYT OBITh C(HOPMYJIUPOBAHBI JHIb TOCIE AICKTPUUIECKOTO
pacueTra NPUHLMIHAIBHBIX CXE€M JPYruX (QYHKIUMOHAIbHBIX YacTeu
(Y3710B) yCTpOICTBA.

be3 mupoKoro MCHoJib30BaHUs JIMTEPATYPHBIX JAHHBIX OYEHb
Majia BEpOSITHOCTh BBIOOpA XOPOIIEH CXEMbl YCTPOICTBA COTJIACHO
NPEIJI0KEHHOMY TEXHUYECKOMY 33JIaHUIO.

Bo MHOrux ycrpoiicTBax NpPUXOAMUTCA MperycMaTpUBaTh 3Iie-
MEHTBHI HACTPOWKHU U PETYIUPOBKHU, B KaU€CTBE KOTOPBIX BHICTYMAIOT
OOBIYHO TIEPEMEHHBIC PE3UCTOPHI, KOHJAECHCATOPHI IEPEMEHHOM €MKO-
CTH U MOJCTPaNBaeMbI€ KaTYIIKH UHIYKTUBHOCTH.

DneMeHThI, 3HaUeHUsT KOTOPBIX M3MEHSIOT B MPOIECCEe MPOU3-
BOJICTBA WJIM PEMOHTA, HA3bIBAIOT I1EeMEHMAMU HACMPOUKU. DIie-
MEHTBI, 3HaYEHUsI MapaMeTPOB KOTOPBIX MEHSIOT MPH SKCILIyaTaluHu,
Ha3bIBAIOT PE2YIUPOGOUHBIMU.

B kadecTBe »jeMeHTa HACTPOWKH KENAaTebHO BHIOMPATH TOT
AJIEMEHT CXEMBbl, U3MEHEHHNE MapamMeTpa KOTOporo B Ooiibliei crere-
HU BIUSET HA HACTpauMBaeMBbIN BBIXOJHOM MapaMeTp, HO Majlo BIUSET
Ha JpPYyTrHe BBIXOJHbIE MapaMmeTpbl. OpraHbl ymnpaBlIeHUS PEryIupo-
BOYHBIMU 3JIEMEHTAMHU BBIBOJAST Ha JIMIIEBbIE MaHENH YCTpOWCTBA, B
TO BpeMsi KaK OpraHbl PEryJMpOBaHUS SJIEMEHTOB HACTPOWKHU (ocH



MOJACTPOCUYHBIX PE3UCTOPOB M T.N.) OOBIYHO PACHOJIATaIOT BHYTPHU
YCTPOMCTBA.

K sneMeHTaM ymnpaBieHUs, KPOME AJIEMEHTOB PEryJIMpPOBaHUS
BBIXOJIHBIX MMapaMeTPOB, OTHOCATCS TyMOJIepbl, KHOIKH, MHOTI'OIIO3H-
LIUOHHBIE TEPEKIIYATEIN U Jp., CIyXKallue I MOAKIIOYECHUS YCT-
pPONMCTBA K MCTOYHUKAM MHUTAHMS, ISl BKIIOUEHHS pe3epBa U BKIIIOUE-
HUS OTAEIBHBIX YaCcTeW yCTPONCTBA B HEOOXOIWMOW MOCIIEIOBATEIb-
HOCTH H T.II.

DieMEHTaMH KOHTPOJISl SIBJSIFOTCS CTPEJIOYHBIE MU3MEPUTEIIbHBIC
puOOphI, CBETOBBIC Ta0J0, HWHAUKATOPHI M TAHEIM, CHUTHAJIbHBIC
CBETOIMOALI M Jp. OJIEMEHThl KOHTPOJS JIal0T BO3MOXKHOCTH
omneparopy MoJy4aTh HEOOXOAUMYIO HH(POPMAITHTO 0
(YHKIIMOHUPOBAHUM YCTPOUCTBA.

[Ipu BBIOOpPE 27EMEHTOB KOHTPOJISI MOYKHO BOCITOJIB30BaThCS Ta-
KUMH PEKOMEHIAIUSIMU:

1. KomnuecTBO KOHTPOJHUPYEMBIX ITapaMETPOB JIOKHO OBITh
MHHUMAaJIBLHBIM.

2. Uadopmarusi, momydaemas OT dJIEMEHTa KOHTPOJIS, JOJKHA
OBITh MUHUMAJIPHO HEOOXOIMMOM MJis 3aJaHHBIX ycioBui. Hampu-
Mep, Uit “HGOPMALMM O HAJIUYUW HAMPSHDKEHUS] MUTAHUS JOCTATOYHO
CUTHaJbHOTO cBeToAuona. Ho ecnum pa3paboTaHHOE YCTPOMCTBO
MATAETCS OT aKKyMyJsITOpa, TO IMPUMEHEHHE CTPEJIOUYHOro mpuodopa
MOXET JaTh 0ojiee BaXXKHYIO0 MH(OPMAIIMIO: O BKIIOYEHUH YCTPOUCTBA
Y O BEJIMYMHE HAIPSHKECHUS TUTAHUS.

3. IloTpebiieHrE PHEPTrUU FIEMEHTAMU KOHTPOJIS JOJDKHO OBITh
MHUHUMAaJIbHBIM. DJIEMEHTHI 3JICKTPUYECKON 3augumsl BXOJSAT B CXEMY
JUISl TIPEIOTBPAICHUS BBIXOA U3 CTPOS U THOCIN YCTPONCTBA MPH OT-
KJIOHEHUM 3HAYECHUU GHEUIHUX napamempos:. HANPSKCHUS MUTAHUS,
CONPOTHUBJICHUS HArpy3Ku, U3MEHECHUSI TeMIepaTyphl U T.M., OT CBOUX
HOMMHAJIBHBIX BEJIMYMH, a TaKXKe MPU BO3HUKHOBEHUM aBapUMHBIX
PESKMMOB B CaMOM YCTPOMCTBE BCJEJCTBHE OTKa3a KaKoro-inbOo u3
€ro 3JIEMEHTOB.

Takum 00pa3zoM, MOJHOCTHIO pa3paboTaHHAs MPUHITAITHATHHAS
cXeMa yCTPOMCTBa IO KHA OBITH JOMOJIHEHA 3JIEMEHTaMU HACTPOMKH,
peryJaupoBaHusl, yIpaBJI€HUs, KOHTPOJIS U 3alUTHI.



4.7.6 DieKTpUYeCKH pacyeT NPUHIUNUAIBHBIX CXeM

OcHOBHOI 3aja4yeld pacyeTra SIBJISIETCS OMNPENCJICHHE 3HAYCHUU
ANEKTPUYECKUX MApAMETPOB KOMIIOHEHTOB MPUHIUIUAIBHON CXEMBI.
3agady pacueta IoJjararoT PelIeHHOW, €Clid BhIOpaHbl aKTUBHBIC dJIe-
MEHTBI CXE€Mbl U OINPEACICHbl HOMUHAIbHBIC 3HAYEHUS MapamMeTpoB
BCEX IMACCUBHBIX 3JIEMEHTOB CXEMBbI, ONPEAECICHBI UX THUIIBI C YYETOM
TpeOOBaHMI TEXHUUYECKOTO 3aJIaHMUs.

PacdeT mr000ro CiI0XKHOIO yCTPOHCTBAa CBOJUTCS K IOCIIEIOBA-
TE€JILHOMY PacyeTy y3JIOB, U3 KOTOPBIX JAHHOE YCTPONUCTBO CHUHTE3H-
poBaHO. B HacrosIiee BpemMs B TEXHUYECKOU JIUTEPATYPE NMPUBEIACHO
MHO>KECTBO METOJIOB pacuera cXeM (BBIIPSIMUTENEH, TE€HEPaTOpOB
UMITYJIbCOB, CHHYCOUJAIbHBIX T€HEPATOPOB, ycunurenei u 1.1.). Uc-
MOJIb30BAaHUE TOW WM MHOW METOIUKHU pacyera JICKTPUUECKUX CXEM
OCHOBAHO Ha TPHUHITUU psAlla JNOMYILICHUH, W, KaK MPaBUJIO, HOCUT
UTEepalMoOHHbIN XapakTtep. [lociie BBINOTHEHUS psila paCYETOB BO3HH-
KaeT HEOOXOAMMOCTh MOBTOPUTH MPEIBIAYIIME ONEpPALUH IS yIyd-
IIEHUS peKUMOB OJI0Ka (y371a) WU U3MEHEHUS CTPYKTYPHI.

B cniucke pekoMeHIyeMOU TUTEPATYPbl UMEETCA Pl TAKUX I10-
coOuii 1Mo pacyeTaM IJIEKTPOHHBIX CXEM.

PacdeT ycTpoicTBa COCTOSIIIEro U3 psjia MOCIEAOBATEIbHO CO-
CAMHEHHBIX (YHKIIMOHAIHHBIX OJIOKOB (Y3JI0B) HAUMHAIOT CO CTOPOHBI
€ro BbIXOJia (Harpy3ku). TO MOTOMY, UYTO BBIXOJAHON (PYyHKIIMOHAJIb-
HBII OJIOK (y3€J1) SIBJISIETCA €IMHCTBEHHBIM B YCTPOMCTBE, NI KOTO-
poro B T3 chopmMyaupoBaHbl 10CTaTOYHbBIE TPEOOBAHUS.

4.7.7 Bb10oOp 3J1eMeHTOB

[Ipyu mpoeKTUpPOBAHUM BO3HUKAET 3ajaya BbIOOpA IJIIEMEHTOB W3
OYEHb MIUPOKOTO accopTUMeHTa. [Ipu BbIOTHEHUU pabOThI CTYJICHTY,
HE UMEIOIEMY HEOOXOJAMMBIX 3HAHWU W OMBITA, MPABUIBHO BHIOPATh
3JIEMEHTHI B CIIPABOYHOM JIMTEPATYPE HE MPOCTO. B CBA3M C 3TUM HU-
K€ MPUBOIATCA HEKOTOPBIE PEKOMEHIALNH.

1. B copaBouyHMKax NPUBOMASTCS 3HAYEHUS IMAPAMETPOB IONTY-
ITPOBOJIHUKOBBIX JIEMEHTOB JJII COOTBETCTBYIOIIETO ONTUMAJIBHOTO
peXumMa dKCIuTyatanuu (Wik JJis MpeaesibHOro pexkuma). Padouuit
peKUM



AJIEMEHTOB B ITPOEKTUPYEMOM Y3JI€ YCTPOWMCTBA Yalle BCETO OTJIMYa-
€TCSl OT yKa3aHHBIX B CIpaBOYHUKE. [Ipy HEOOXOIMMOCTH MO HMEIO-
HIMMCS JTaHHBIM B CIIPABOYHUKE XapaKTEPUCTUKAM U (hopMmynam (WiH
METOJAOM HHTEPHOJIALMN) ONPEACIISIIOT 3HAYEHUS NapaMeTpoB 3lie-
MEHTOB, COOTBETCTBYIOIIME BEIOPAHHOMY PEXKUMY .

2. He pomyckaercsi NMpeBBIIEHWE MAKCHUMAaJIbHO JOIYCTUMBIX
3HAYEHUW TOKOB, HANPSHKEHUM, MOLIHOCTH PACCESHUS U TEMIIEPATy-
pbl. Jly1g HajgeXHOUM pabOThl IEMEHTOB BEJIMYMHBI BCEX MapaMeTpPOB
Ha HEM JIOJDKHBI COCTaBIATh He Ooisiee 70+80 % OT MakCcMMaJIbHO J10-
nycTuMbIX 3HaueHui. He cienyer 3a0bIBaTh, 4TO pacceMBaemas MOII-
HOCTh MHOTHX 3JIEMEHTOB B CIPABOYHOU JIMTEPATYyPE YKa3bIBACTCS C
y4E€TOM 3JIEMEHTOB TEIIOOTBOJA (paaraTopOB).

4.7.8 OueHka norpemHoCcTy H3MepeHu

Hepenxo temamu BKP 0OakanaBpoB paboT SBISIIOTCS pa3iuyHbIC
U3MepUTEeNIbHbIE yCcTpoicTBa. I[locine mpoBeneHHsT SIEKTPUUYECKUX
pacyeToB MPUHLMIHAIBHBIX CXE€M OJIOKOB U Yy3JI0B YCTpOMCTBa
HEOOXOIMMO TPOBECTH OLEHKY MOTPEHIHOCTH H3MEPHUTEIHHOrO
YCTPOWCTBA.

Kak W3BeCTHO, MOTPEUIHOCTHIO W3MEPEHUS HA3bIBAECTCSI OTKJIO-
HEHUE 3HAYEHUS BEJIMUYUHBI OT €€ UICTUHHOTO 3HAUECHUSI.

[TorpemHOCTH U3MEPEHUM CUCTEMATU3UPYIOTCA MO PALY IpHU-
3HAKOB.

[To cnocoOy BbIpa)k€HHS MOTPEIIHOCTH Pa3aestoTcs Ha adco-
JHOTHBIE U OTHOCUTEJIBHBIE.

Abconwomnas nozpewtnocms A paBHa pa3HOCTH MEX]Y 3Haue-
HUEM BEJIUYUHBI Xy M €€ UCTUHHBIM 3HaueHueM X U UMEET pa3mep-
HOCTb U3MEPSIEMOM BEJINUNHBI

A=Xy—X

OmHnocumenvnasa nozpewiHocmsy 0 pPaBHA OTHOLIECHHUIO abCoO-
JIOTHOM MOTPEIIHOCTH K UICTUHHOMY 3HAYEHUIO U3MEPSIEMOM BEJINYH-
HbI M BBIPA)KAETCSI B OTHOCUTENBHBIX €IMHUIIAX

0=A/X.

[To xapakTepy U3MEHEHHUs MOTPEMIHOCTH MOAPA3ACIAIOTCS Ha

CHC-

TEMaTHYeCKue U ciydaitHele. Cucmemamuueckas TOTPEMIHOCTh —
COCTABJISIFOIIAS TTOTPEMIHOCTH U3MEPEHHUsI, KOTOpasi MPHU MOBTOPHBIX



U3MEPEHUSIX OJHOM M TOW K€ BEJIWYMUHBI MPU HEU3MEHHBIX YCIOBHUAX
OCTAaeTCsl MOCTOSIHHOM WJIM U3MEHSIETCS 110 M3BECTHOMY 3akoHy. Ciiy-
YyaiiHaa TOTPEITHOCTh — COCTAaBJISIONIAS MOTPEITHOCTH W3MEpEHHS,
KOTOpas MpU MOBTOPHBIX U3MEPEHUSIX OJHON M TOU K€ BEJIUYUHBI U3-
MEHSETCS CIIy4YaiHbIM 00pa3oM.

[To MecTy BO3HUKHOBEHHUS MOTPEIIHOCTH U3MEPEHUN MOApa3ie-
JSIFOTCA HA UHCTPYMEHTAIbHbBIC U METOAUYECKUE.

Hncmpymenmanvnple TOTPEIIHOCTH BO3HUKAIOT HU3-32 HECO-
BEPILIEHCTBA CPEJICTB HM3MEPEHUsS: OT HECTAOWJIBLHOCTU MapaMeTpoB
CXEM M MEXaHU3MOB MPUOOPOB BO BPEMEHU, OT MOJBEPKEHHOCTU UX
JNEUCTBUIO BHEIIIHUX M BHYTPEHHUX BIIMSIONIMX BEJIMYUH (TEMMepary-
pBI, BIQXKHOCTH, U3MEHEHHUI HANpPSHXKECHUNM MCTOYHUKOB MUTAHUS, Mar-
HUTHBIX U 3JIEKTPUYECKUX MOJIEH).

Memoouueckue TOTPEIIHOCTH BO3HUKAIOT M3-32 HECOBEPIICH-
CTBA HW3MEpPEHHUS KaKk METoJa , M3-3a HECOBEPIIEHCTBA METOJa
KOCBEHHOTO U3MEPEHHUs, METOJa COBOKYIMHOTO WJIM COBMECTHOIO
U3MEPEHHUS], & TAKXKE BCJIEIACTBHE HECOOTBETCTBUSI MOJIENIM H3MeEpsie-
MOW BEJIMYUHE.

[To 3aBUCUMOCTU @dcoIl0mMHOU TIOTPEITHOCTA OT 3HAYCHUU W3-
MEpSIEMON BEJIIMYMHBI X MOTPENIHOCTH MNOAPA3NECISIIOTCA HA a00u-
mMugHble — HE 3aBUCUMBIC OT X U MYJIbTUILUIMKATUBHBICE — MPOIIOP-
HHOHaJbHbIE X.

[Ipu oreHke MOTpemHOCTH pa3pabOTaHHOIO YCTPOHCTBA HEOO-
XOJIUMO OMPENETUThCS C BHUAAMHU MPEOoOIaaoNIuX MOTPEITHOCTEMH,
JaTh UM OLIEHKY. bojee moapoOHO 3TO ONKMCaHO B TEXHUUYECKOU JIUTe-
parype, K KOTOPOU CTyIEHTY HEOOXOAMMO OOpATUTHCS.

4.7.9 OneHKa TOYHOCTH MOAACPKAHMSA 3aJaHHBIX
napaMeTpoB B YCTPoOiicTBaX cTa0MJIN3alNU
HAINIPSI2KEHUS (TOKA)

Temoli paboOThl MOXET OBITh MPOSKTHPOBAHHUE Y3JIOB YIIpaBJic-
HUSL pa3HooOpa3HbIX cucteM ynpasieHusa (CY) B 3aMKHYTBIX MPeoo-
Pa30BaTENBHBIX YCTPOUCTBAX.

[Ipu pa3paboTke TakuX YCTPOMCTB HEOOXOAUMO HE TOJIBKO
obecnieuuTh TpeObyeMbiit asiroput™ padotsel CY, HO U oOecreduTh 3a-



JTaHHYI0 TOYHOCTH TMOJJECP)KaHUS BBIXOJIHBIX MapaMeTpoOB, HAIIPUMED,
HaIPsDKEHHUST TPH HaJWYMU BO3MYIIAONIMX BO3JEHCTBUH (TOKa Ha-
I'PY3KH, HAMPSDKCHUS TTUTAHMS U T.11.).

Jlns pereHnss mogoOHBIX 3a7ad TpeOyeTcs ompenesiecHue Heoo-
X0auMOro koddduiimeHTa yCUJICHHsI CHUTHajla PacCOIIaCOBAaHMS TPH
BBITIOJTHEHUU YCJIOBUSI YCTOMYMBOCTU 3aMKHYTOM CHCTEMBI MO METO-
TUKaM, HM3yYCHHBIM B JHUCIUIUIMHE « Teopws aBTOMATHYECKOIO
yrnpasiieHus»(PagroaBTomaTrka).

4.7.10 Ctunb U37105KeHHs1, COKPAIICHUSA

[Ipu paboTe Haj TEKCTOM MOSICHUTEIBHOM 3alKUCKU CIEAYET J0-
OMBaTHCS TOUHOTO, 3aKOHYEHHOTO M, B TO € BpeMs, HauboJiee Mmpo-
CTOTO Y MOHSITHOTO MOCTpOeHUs (Ppa3, GOPMYIHUPOBOK U BHIBOJIOB.

B Hay4YHO-TEXHUYECKOM JUTEPATYpPE NMPUHATHI HEOIPEIEIEHHO-
JUYHOCTHAsT W Oe3nuuHass (QopMbl HU3IO0KEHHUSA, MOAUYECPKUBAIOIINE
OOBEKTUBHBIA XapakTep SIBICHUN M IPOIECCOB, OOIICTPHUHATHIA Xa-
paKTEP AEUCTBUU U PEILICHUM.

YacTo CTyAEHTHI MUIIYT TaK, HAPUMEpP: «BBIOUpPAIO HO...»,
«paccunThiBaro o Gopmysne...» u T.0. [IpaBuibHO mucaTh B 3aBUCH-
MOCTH OT BPEMEHH CBEPIICHUS JCHCTBUS: «BHIOUpPAETCS TUO/...» WU
«BBIOpAH JAMOM...», «KOI(POUIIMEHT HEIMHEWHOCTH HAXOIUTCS IO
dbopmyie [3]».

Ecnu B coctaB npeasioxkeHuid BXoAIT POPMYIIbl, TO UX HEOOXO-
JIUMO CTPOUTH TaK, 4TOOBI CIIOBA, CUMBOJIBI U 3HAaKU (OPMYJIBI CO-
CTaBJISUIM TPAaMMATHUYECKH MPABHIBHYIO KOHCTPYKIHMIO C 3aKOHYEH-
HBIM CMBICJIOM.

He cienyet 310ynoTpeOisiTh COYETAHUSIMU «UMEET MECTOY, TJla-
rojlaMl «UMEETCS», «IPEAYyCMOTPEHa», «OBIBAIOT» B 3HAYCHUH
«ECTh».

bykBeHHbIE MHIUBHIYalbHbIE a00OpEeBUATYPHI HIUPOKO MpPUME-
HSIOT, KOTJIa B TEKCT€ MHOTOKPATHO BCTPEYAIOTCS YCTOWYHBBIE CJIO-
BocoyeTanusi. HIMBUIyalIbHBIE COKpAIEHUS CIEAYET OrOBapUBAThH
py MEPBOM YIIOMHHAHHWH, TTIOMECTUB 32 COKpAICHHBIM COYETaHHEM
CJIOB ero ab0peBuaTypy, HaMMCAHHYIO TPOMUCHBIMU OYKBaMH B CKOO-
kax. Hampumep, MotHbIi BeicokouacToTHBIN Kackaa (MBUK) u T.1.



4.7.11 CcblIKH HA UCTIOJIb3yeMble HCTOYHUKH

[Ipu pa3paboTke MPOEKTOB, CO3/laHUH HAYYHBIX TPYJOB U T.II.
IIUPOKO KMCHOJIB3YIOT Pa3IMYHBbIE JUTEPATypPHbIC UCTOUYHUKH, U3 KO-
TOPBIX 3aUMCTBYIOT TEOPETHUYECKUE MOJIOKEHUS, PE3yJIbTAThl KCIIE-
PUMEHTAJIbHBIX HCCIICIOBAHUN, METOJIbl pacuera, IIUTaThl, OCHOBHBIC
(dbopMyIIbl, CIPaBOYHBIE JAHHBIC U JIP.

[IpuHATO yKa3plBaTh UCTOYHUKH 3aMMCTBOBAHHUS, T.€. JIEJIATh Ha
HUX CCBUIKH, I[O3BOJISIFOIIME YHUTATENK IO3HAKOMHUTBCS C HSTUMH
UCTOY-

HUKaMU MPU KPUTUUYECKOM paz0ope padOThl WU JIJIsL IPYTHUX LIEJICH.

CchbUTIKM Ha JIUTEPATYPHBI UCTOYHUK B TEKCTE COMPOBOXKAAIOT
HOPSAKOBBIM HOMEPOM, IO KOTOPBIM 3TOT UCTOYHHK BKJIFOYEH B 00-
AN CIIUCOK JUTEepaTypbl. HOMEp UCTOYHHMKA B TEKCTE 3aKIOYAIOT B
npsiMbIE CKOOKH.

Hampumep:

«PacueT MHOTOKAcKaJHOTO YCWJIUTENS HAYMHAIOT C OMpejesie-
HUS YHCiIa KackagoB [28]....».

Ecnu ccbuika gaetcst ¢ ykazaHueM CTpPaHMIIbI, TO, KpOME HOMepa
MO CIHCKY, BHYTPU CKOOOK CTAaBUTCS HOMEpP CTpaHUIIbl, HapUMED,
[28, c. 2].

Henonyctumo ornepupoBaTh HOMEPHBIMU CCHUJIKAMU Ha HMCTOY-
HUK, KaK CJI0BaMU JIJIsI IOCTPOCHUs ¢pa3.

Hampumep:

HenpaBuiabHO IIpaBUIBbHO

«B [28] mokazaHo, 4TO y «Ilokazano [28], uTOy
YCHJIUTENA. ... » YCUJIUTENSA. . »

Yacto cryaeHThl OyKBajdbHO Mepell Kaxaou (popmysoil nenarot
CCBUIKM Ha JIUTEPATYPHBIA UCTOUHUK. [Ipu pacuere kakou-1u0o0 3JeK-
TPOHHOM CXEMBI CCBUIKY HAa MCTOYHHMK CIEAyeT AENaTh TOJIbKO OJWH
pa3, B Hayaie pacuera. Hanpumep: «Pacuer mynbTUBHOpaTOpa mpo-
BOJIUTCS 1O MIMPOKO U3BECTHOM [31] MeToaUKE...».

W cTOUYHUKY ClIeNyeT pacloiarath B MOPSJIKE MOSIBIICHUS HEPBBIX
CCBUJIOK Ha HUX B TEKCTE.

4.7.12 PUCYHKM B TEKCTE, YEPTEKH

B B K P 6akanaBpa wWLIIOCTpaIiiyd HE3aBUCUMO OT UX
cojiepkaHus (cxema, 4epTex, nuarpamma, ¢ororpadus)
Ha3bIBAIOT PUCYHKOM.



Hpyrue o0o3HaueHUs] HE JIOMYCKAIOTCA. PUCYHKM HyMepyloTcs B
NOPSIIKE PACHOJIOKEHHUS] WX B TEKCTE, B KOTOPOM O HHUX YIIO-
MUHAETCS.

Yepresxxu BKP 0GakanmaBpa , kak ObUIO CKa3aHO BBIIIE, BBI-
HOJIHSIIOTCSL Ha JucTe BatMaHa ¢opmaTtoB Al—A3, KOTOpble MOTYT
OBITH pa3zjielieHbl Ha Oosiee Menkue (opMaThl pa3TPaHUUYCHUEM HX
TOHKUMH JIMHUSIMHU.

[IpaBusia MOCTPOEHUSI U BBHIMOJHEHUS MPUHIUIHUAIBHBIX JJICK-
Tpuueckux cxeM ycraHoBieHsl cranaapramu ECKJL (I'OCT 2.701-76,
2.705-75).

4.8 3aknoyeHue

4.8.1 3akiroueHue NOJDKHO COJIEPKATh KPATKHUE BBIBOJIBI IO Pe-
3yJIbTaTaM BBITIOJIHEHHON Pa0OThI, OIEHKY MOJHOTHI PEIIEHUs TIO-
CTaBJICHHBIX 3aJ1a4, PEKOMEH/IAIIMNA M0 KOHKPETHOMY HCITOJIb30BaHUIO
pe3yJIbTaTOB PalOThI, €€ 3KOHOMHUYECKYIO, HAYYHYIO, COLMAIBHYIO
3HAYUMOCTb.

4.8.2 3aroyioBoK «3aki0YEHHE)» 3aMMCBHIBAIOT C ab3ama Cc Ipo-
NUCHOMN OYKBBI.

4.9 CnUCoOK UCNosib30BaHHbIX UCTOYHUKOB

4.9.1 3aronoBok «COHUCOK UCIOJb30BAHHBIX UCTOYHHUKOB)> 3aIlH-
ChIBAIOT CUMMETPHUYHO TEKCTY C MPOMUCHON OYKBHI.

4.9.2 B cnucoK BKJIIOYAKOT BCE UCTOYHHUKH, HA KOTOPBIE UMEKOT-
cst ccuikd B T/, ICTOYHUKY B CIIUCKE HYMEPYIOT B MOPSAKE UX YIIO-
MuHaHuA B Tekcte TJI apadckumu nudpamu 60€3 TOUKH.

Ilpumep — Cnucox ucnonb308aHHbIX UCTOYHUKOS

1 luno B.JI. Ilonyaapusie yugposvie muxpocxemol. — M..: Pa-
ouo u cesazv, 1989. — 240 c.

2 I'OCT 28388-89 Cucmema obpabomku ungpopmayuu. /{oky-
MEHmMbl HA MASHUMHBIX HOCUMENAX OanHblX. 11opsaook evinoaHeHus u

obpawenusl.
3... um.o.



4.9.3 Cenenust 00 MCTOYHUKAX NPHUBOJAT B COOTBETCTBUU C
tpeboBanusimu ['OCT 7.1. Ilpumepsr Oubnuorpaduueckux OnucaHum
HMCTOYHUKOB MPUBEJICHBI B MpHiiokeHuM XK.

4.10 MpunoxeHus

4.10.1 B npuioxkeHuss PEKOMEHAYETCS BKIIOYATh MaTepUaibl
WJUTIOCTPATUBHOTO U BCIIOMOTaTeJIbHOTO XapaKTepa.

B npunoxxeHust MOTYT ObITh TOMEIICHBI:

— TabauIbl 00JIBIIOTO (hopMaTa;

— JIOTOJIHUTENBHBIE PACUETHI;

— OMNHCAHUS MPUMEHSIEMOro B pabOTe HECTAHAAPTHOTO 000pY-
JIOBaHMS;

— pacnevatku ¢ OBM;

— MPOTOKOJIbI UCTIBITAHUM;

— aKTbl BHEJPEHUS;

— OTYETHI O NATEHTHBIX UCCIENOBAHUSIX.

4.10.2 Ha Bce mpuioxkenus B TekcTe T/l m0KHBI OBITH JaHBI
CCBLIKH.

4.10.3 Ilpunoxenus pacnonararoT B T/ 1 0003HayaroT B MOPsII-
K€ CChUIOK Ha HUX B TEKCTE.

4.10.4 ITpunoxxeHus 0003HAYAIOT 3arjIaBHBIMU OyKBaMH PYCCKO-
ro andaBuTa, HaunHAsA ¢ A, 3a uckmodyeHuem Oyks E, 3, U, O, Y, b,
bl, 'b. Harmpumep: «IIpunoxenne by.

4.10.5 Kaxpoe npunoxkenue TJ[ cremyer HauMHaTh C HOBOI'O
aucTa (CTpaHMIlbl) C yKa3aHHEM HaBEpXY IO LEHTPY CTPaHUIIbI CJIO-
Ba «IIpunoxkeHue» U ero oOO3HAYEHHMS, a MOJ HUM B CKOOKax —
«00s13aTeNbHOE» (€CIM €ro BBIMOJHEHHUE MPEIyCMOTPEHO 3aJaHUEM)
WJIA «CITIPABOYHOE.

4.10.6 IIpunoxxeHue TOIKHO UMETh 3ar0jJ0BOK, KOTOPBIM 3aIu-
CBIBAIOT CHUMMETPUYHO OTHOCUTEIIBHO TEKCTa C MPOMUCHON OYKBBI OT-
JEIIBHOW CTPOKOM.



5 3ALLUUTA BblINMYCKHOWU KBANTM®UKALIMOHHON
PABOThI

3ammra BKP npoBogutcs Ha oTKpbITOM 3acenanuu ['ocymapcr-
BCHHOM aTTeCTallMOHHOW Komuccuu. Ha 3amurty a0J5KeH ObITh
NpeaCTaBJieH B 00513aTeJIbHOM MOPSIAKe rpapuyecKknii Mmarepuasl.
[Ipouenypa 3amuTel MOXKET MPOTEKATH C MCIIOJIB30BAHUEM IPE3CHTA-
IIMU, ¥ BKJIOYAeT B ce0s JOKJAJ BBIMYCKHHKA U OTBETHI HA BOMPOCHI
yieHoB ['AK. Ilpu He0OXOAMMOCTH MOKET OBITh OIJIAIIEH OT3BIB PY-
KOBOJUTEIISI, BO3MOXKHO BBICTYIUIEHUE HAYYHOTO PYKOBOIUTEIIS.

Ha noxman crymenry maercda 5+7 MuHyT. JlOKiag HauuMHaeTCA
CIOBaMH «YBaxaemasi KoMuccus, Bamemy BHUMaHUIO NpeaCcTaB-
Jasiercs ...». /lanee:

— Hna3biBaeTcsd Tema BKP;

— (opmynupyroTCcsa 3amaud MPOBOAUMON pabOThl (0OOOCHOBBI-
BAETCS €€ aKTYyaJbHOCTh);

— 000CHOBBIBAIOTCS (Ha OCHOBE BHIOOpA M3 HECKOJBKUX BapHU-
aHTOB, PEATU3YIOIIUX IMOJI00HBIC) MYTH PEIICHUs MOCTABJICHHON 3a-
Ja4u;

— (opMyIUpPYIOTCS KPUTEPUHU BBIOOpA pElICHNUS;

— M3JIaraeTcs Xo]1 MPOBEJAEHHBIX PadoT;

— YKa3bIBa€TCS JIMYHBIA BKJAJl CTYJICHTA B PEIICHUE IOCTAB-
JICHHOH 3aJ1a4H;

— M3JIaraloTCs OCHOBHBIC Pe3yJIbTaThl paOOThI, ACJIAIOTCS OKOHYA-
TEJIbHBIE BHIBOBI MO MTOTYYEHHOMY PEIICHUIO TTOCTABICHHOM 3a/1a4H.

[To xomy nmokiama HEOOXOAMMO OCYIIECTBIIATH CChUIKU Ha rpa-
buueckuii MaTepual U JI€MOHCTPALIMOHHBIE JIUCTHI (OMUCHIBATh, YTO
M300paKeHO Ha TOM WJIM UHOM JIUCTE HE CIICTYET).



NMPUNOXXEHUE A
(o0s13aTeNbHOE)
dopMa TUTYJIBHOI'0 JIUCTA

MunucrepcTBo o0pa3oBanus U Hayku P®

denepaibHOE TOCYAAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPEKICHNE
BBICIIETO MPO(HECCHOHATBHOTO 00pa30BaHUs

TOMCKU T'OCY JAPCTBEHHbBIN YHUBEPCUTET CUCTEM
YIIPABJIEHUA 1 PAJIUOSJIEKTPOHUKU (TYCVYP)

Kadenpa TeneBuaenus u ynpasnenus (TY)

( HaMMeHOBaHUE TEMbI PAOOTHI IPOMTUCHBIMU OYKBaMH )

[losicHuTeNnbHAS 3aMKUCKa K BBITYCKHON KBAIH(PUKALIMOHHOM

paboTte OakanaBpa
PT® BP . XXXXXX . 001 I13

CryneHr rp.
N.0. Gamunus

MMOAINUCH
maTa

PykoBonurens BKP
N.0. damunus

MMOAINUCH
narta

2015



NMPUNOXEHUE b
(o0s13aTeNbHOE)
DopMa TEXHUYECKOTO 3aJaHUS

MuHucTepcTBO 00pa3zoBaHusi U Hayku P@®
denepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE 00pa30BaTEeIbHOE YUPEKICHHUE
BBICIIETO MPO(DHEeCCHOHATHFHOTO 00pa30BaHMUS

TOMCKUM I'OCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PAJJUOSJIEKTPOHUKU (TYCVYP)

Kadenpa TeneBunenus u ynpasinenus (TVY)

YTBEPXJIAKO
3aB. kadenapoit TY

1.T.H., mpodeccop
N.H. ITycTeiHCKMIA

TEXHUYECKOE 3AJJAHUE

Ha OaKaJIaBPCKYIO paboOTy CTYACHTY

_Tpymnmna bakyabTeT

1. Tema paboThI:

(yTBepxaeHa npuka3zom o BY3y Ne OT « _» 20 1.
2. Cpok cl1auu CTYJAEHTOM 3aKOHYEHHOW PadOThI
3. Haznauenue u 0611aCcTh IPUMEHEHUS CUCTEMBI (YCTPOMCTBA)

4. TPEBOBAHIA K PABOTE
4.1. TexHnueckue napaMeTpsl:




4.2. KoHCTPYKTOPCKHE MapaMeTPBhI:

4.3. YcnoBus dKCIUTyaTaln:

4.4. JlonoNMHUTENbHBIE YCIOBUS:

5. IEPEYEHD PA3AEJIOB ITOJIEKAIIIMX PASPAGOTKE

6. IOJIEXKUT PASPABOTKE CIIEAYIOIIAA JOKYMEHTALIA
6.1. YUeprexu:

(BLIHOJIHHIOTCS[ B cootBetrcTBUM ¢ [OCT 1 ECKZ[)

W N =

6.2. JleMOHCTpallMOHHBIE UILTIOCTPAIIHN:

3AJAHUE COI'JTACOBAHO:
Koncynbrant no nHopmam u tpedoanusim ECKJI

PykoBoauTenb npoeKTupoOBaHUs

®.1.0. 10KHOCTD, MECTO PAOOTHI
« » 20 1. [Toanuce

3ajaHue MPUHATO K UCTIOJTHEHUIO
« » 20 T Crynent

MOITHACH



NMPUNOXEHWUE B
(cipaBOYHOE)
[Hpumep opopmienus pparmenra TeKcToBoro fokymenra (T/1)

Kpau aucma I'panuya mexcma Howmep aucma (cmpanuywt)

/$ / 3

I
I
I3 IIpaBuia npueMku Tpancpopmaropa i

|

! \I 15—17 (nsamo yoapos) 75

i “13.1 O0béM NpUEMO-CAATOYHBIX W IMEPHOIMYECKHUX____

IpcnbiTamm !~ 8
15

I :3 1.1 IIpoBepka cooTBeTCTBHS TPEOOBAHMAM $

:KOMq.HeKTa AOKYMEHTAI[UM: I

| |- MADKHPOBKH; :

ﬁ| |- ymakoBkmu; >
I . kommIexTHOCTH.
|

I
I3 .1.2 UcnbiTaTesbHOE 000pyaOBaHHEe, HE0OX0AMMOE I

JIs1 [fpOBeJIeHNsI HCTIBITAHMUIA, JOJIKHO 0TBe4aTh TpeGoBa- I
UM TeXHHYECKOil JOKYMEeHTAIMH HA JAHHLI BHA o6opy- |
jloBahus: :
la) mo pyHKIMOHANIBLHBIM MOKA3ATEISAM: |
I

I

I

I

I

|

Tﬁ_

I
| 1) 00mmumM TpedGOBaAHUSAM;

I 2) cennaJbHbIM TPeOOBAHMSIM;
l [0) TpeOoBaHUAM 0€30MACHOCTH.
o
| Mpumevanus

I I1 CpeacrBa m3mepenmii 10/KHBI GBITH IPOBEPEHBI "
TTecTOBaHBI. I
| |2 Jlonyckaercsi 3aMeHa YKa3aHHBIX B Nepevne npuéopod
:n 006qpy/10BaHHSI. |

I ;|%,15
:3.2 Hcxoanbie naHHbIE AJA NJIAHA MCIBITAHWN a

15
:3.2.1 IIpnémouHbIii ypoBeHDb 0e30TKa3HOM paﬁona_%
pangcdopmaropa npuaumaercsa pasHbiM 0,97 3a 2000 4.
[3.2.2 bpakoBOoYHBIii YPOBEHb NPHHHUMAETCS I
aBHibIM 0,7 32 2000 4. I
|HpnMeanne — Puck  morpeduTens npunumaercs!
|PABHBIM 0,2.

—_—————

1————="




NMPUNOXEHUE T
(cipaBOYHOE)
IIpumep opopmiienust pedepara

PED®EPAT

Brimycknas 6akanaBpckas padora XX crp., XX puc., XX uc-
TOYHHUKOB, X MPUJIOKEHUH, 3 ucTa rpaduuecKoro Marepuania.

NCTOYHUK ITUTAHUA T1IK, CUJIOBAA YACTD, ITPAMO-
XOJ1I0BbI [TIPEOEPA3OBATEJIb, IIMM-KOHTPOJIIEP.

OO0BEeKTOM TPOSKTUPOBAHMS SBISICTCA UCTOUYHUK MHUTAHMS IS
NEPCOHAIIBHOIO0 KOMITBIOTEPA.

Ilens paboThl — pa3paboTaTh JBYXKaHAJIbHBIM MCTOUYHHUK ITHUTa-
HUS, BXOJOM IMOJKJIOYEHHBIM K MPOMBIIUIEHHON CETH MEPEMEHHOTO
HanpsikeHuss ~Uc = 220 B, 50 ['n, ya0oBJIETBOPSIOMMN CTaHIapTaM
coBpeMeHHbIX [IK.

B mporiecce paboThl MPOBOAMICS CPAaBHUTEIBHBIN aHAIU3 CYIIIe-
CTBYIOIIUX PEIICHUM, BHIOpAHBI KPUTEPUHU UX OLIECHKH, pa3paOOTaHbI
GbyHKIIMOHANBHAS U IPUHIUIHATbHAS DJICKTPUUECKUE CXEMbl HCTOY-
HUKa, MPOBEJCH PacyeT MapamMeTpPOB dJIEMEHTOB CHJIOBBIX IIENEH, MO-
JETMPOBAHUE OTACIBHBIX y3JI0B UICTOYHUKA U KaK KOHEYHBIN pe3yJib-
TaT BHIOOP AJIEMEHTOB.

JIOCTUTHYThIE TEXHUKO-IKCIUTyaTallMOHHbIC PE3yJIbTATHI:

— OTIBITHBIHN (PKCTIEPUMEHTAIbHBIN) 00pa3el] UCIOJIb3yeTCs B Ka-
yecTBe UCTOYHMKA nuTanus B 11K,

Pabota BeIIIOIHEHA B TEKCTOBOM pemakTope Microsoft Office
Word 2003 u npencraBinena Ha CD gucke (B KOHBepTe Ha 000poTe
00JIOKKH).



NMPUNOXEHWUE [
(cipaBOYHOE)
IIpumep opopMiieHus COAEPKAHUSA

Conepxxanue
I BBEIEHHE ...coueiiiit ittt e 5
2 Ha3nauenue u 0071aCTh MPUMEHEHUS YCHITATEII. ...eevvveenereenereennnenns 6
R oL (11 2 SO ST PURRPPP 8
3.1 DIIEKTPUYECKHI PACUET CXEMBI YCUITUTEIS. «..eeenevveeanereenneeeesananees 8
3.2 PaACUET HAZECTKHOCTH . ...nneeeeneeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeseeaeeenaeeennaees 12
4 Pa3paboTKa MeYaTHOMN TUTATHI YCHUITUTEIIS . ... vt neerereeeeveeennnneenns 30
5 BAKITHOUECHUEC. .....eeeueeieeiiiieeieteesiiteeeiteeeesaeeeeesateeesnaeteesasbeeennteesenneeas 35
6 CIIUCOK UCTIOJIB30BAHHBIX UCTOUHUKOB. ....ccvuvereeurreeaineeennnneeennaneeas 40
[Tpunoxenne A MeToauka pacyeTa HAICHKHOCT . ....vevveeeernrrreeeeannnn. 45
[Ipunoxenue b [Iporpamma pacuera HaIe)KHOCTH
YCHITATEIIS .vvveeenevvveeeeeannrenreeeansnreeessennnssneessanseneeesanns 50

DOOT BP.468740.003 YCUIUTEID ..eeevuvveeririeaniiieeniiieeeiieeeeieeeeeieeees 52
OOT bP.468740.0031123 Ycunurens. [lepedyeHb 371EMEHTOB .......... 54
®OT bP.468790.001 Inara ycunutens (cienuPUKALUS) ............... 56
YMeHbIIEHHbBIE KON JOKYMEHTOB:

®OT bP.468790.001 Ilnara ycunurens. COOpOUYHBIN YEPTEK........... 58
DOOT BP.758724.007 TIIMATA.....ccceeeeiiieeeeeeiieee e 59
CD nuck B xonBepte Ha 060poTE 00JI0KKH

OOT BbP.468790.001 I1nara ycunutens. COOpOUHBIA UYEpPTEK.
@aiin plus.pkg B popmate PCADS.5
®OT BbP.758724.007 Ilnara. daiin plus.pcb B popmare PCADS.5

I'paduaeckuit maTepuar: Ha otnenbHbIX HcTax

®OT BP.468740.003BO Ycunurens. YepTex oOIero Buaa

OOT bP.468740.00393 Ycunurens. Cxema 3JIEeKTpUYECKasi IPUHLIMIINATIBHAS
OOT bP.468740.003 IlewaTHas nara yCHIUTENSA



NMPUNOXXEHUE E
Ipumep odopMiIeHUS TEXHUYECKOT0 3aJaHUS

MunucrepcTBo 06pa3oBanus U Hayku P®
denepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIbHOE YUPEKICHNE
BBICIIIET0 MPO(EeCCHOHATBLHOTO 00pa30BaHUS

TOMCKU T'OCY JAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VYITPABJIEHUA U PAAMOSJIEKTPOHUKU (TYCVYP)

Kadenpa TeneBunenus u ynpasienus (TY)
YTBEPXIAIO

3aB. xkadenpoit TY
1.T.H., mpodeccop
N.H.IlycTeiHCKNMI

3AJTAHUE

Ha OakanaBpckyto padbory cryaenty  HWsanosy [lerpy CunopoBuuy

rpymma 111 dakynapTeT PTD

1. Tema paboter: cTOUHHUK TUTAHUS TSI IEPCOHATBHOTO KOMIIBIOTEPA
(yrBepxkaeHa npukazom mo BY3y Ne 1111 __ ot « 5 »_ampens 2015 .

2. Cpok c/iauu CTYJIEHTOM 3aKOHUYEHHOUN pabOThI 10.06.2015.

3. Haznauenue u 0671aCcTh IPUMEHEHUS CUCTEMBI (YCTPOMCTBA)

HcTtouHuk npeHa3zHayeH JJIsl IUTaHUSI CUJIOBBIX LETIEN U CUCTEMBbI yIIPaBICHUS
nepconansHoro KommbioTepa (I1K). Mosker ucnonb3oBaThes aisi muTaHust POA
C COOTBETCTBYIOIIMMU HAMPSHKEHUSAMH U OTPEOIIEMbIMU TOKAMH.

4. TPEBOBAHHMA K PABOTE
4.1. TexHn4YECKHUE MTAPAMETPHI:

- HAlIpsDKEHUE MATAaHUA  ~ 2208 i}g %, 50 I'L];

- Hanpsikenue 1 kamana — 5 B+ 5% ;
- Hanpskenue 2° kaHana — 12 B+ 5% ;
-Tok 1" xamama — 100 4 ;

-Tok 2"’ xaHama — 1 4 ;

- K03 ULKEHT MyJIbcaluii BEIXOAHBIX HAPsLDKEHUH — 5% .
4.2. KOHCTPYKTOPCKUE MapaMETPhI:

4.3. YcnoBus SKCIUTyaTalln:

4.4. IonOJHUTENBHBIE YCIOBUS:




5. IEPEYEHDB PA3JIEJIOB ITOJIEXKAIINX PASPABOTKE
5.1 — O0630p cylIECTBYIONIUX TEXHUYECKUX PEIICHUN, 00ECIIeUYNBAOIITUX
TpeOyeMble XapaKTePUCTUKHU BBIXOIHBIX HATIPSHKCHUH;
- BBIOOp KpUTEPHUEB OIIEHKH UCTOYHUKOB ruTanus [1K;
- CPAaBHUTEJbHBIN aHAIN3 aHAJIOTOB MO (DYHKITMOHAIBHBIM CXEMaM.
5.2 — pa3zpaboTka PyHKIIMOHATHHOU CXEMbI HCTOYHUKA MIUTAHUS U OTIHCA-
HUE aIropuT™Ma padoTHI.
5.3 — pa3paboTka NPUHIUNHAIBHON CXEeMbl HCTOUHUKA MUTAHUS:
a) CUJIOBOM YacCTH;
0) cxeMbl yIipaBJeHUsI.
5.4 — pacueT napameTpoB IJIEMEHTOB:
a) CUJIOBOM 4acTH;
0) cxeMbl yIIpaBJICHUS;
5.5 — MopenupoBaHue CUIIOBOM €U UCTOYHHUKA TUTAHMUS:
a) BBIOOp cpeabl MOAEIIUPOBAHNS, ITO3BOJISIONIECH HAaHOO0JIEE MOIHO OTpa-
3UTh CIIeU(PUKY TPOCKTUPYEMOTO 0OBEKTA;
0) 000CHOBaHME MPUHATHIX JIONYIICHHH;
B) COCTaBJICHHE MaTEMaTHUUECKON MOJIeNIN O0BEKTa;
T') MOJTy4YeHre TpeOyeMbIX XapaKTepUCTHUK (ITapaMeTPOB DJIEMEHTOB CXe-
MBI, U T.J.).
5.6 — COIOCTaBUTENBbHBIN aHATIU3 PE3yJIbTATOB PACUETOB U MOJICIIUPOBAHMUSL.
5.7 — BBIOOD AJIEMEHTOB UCTOYHUKA MTUTAHUSI.

6. IOJIEXKUT PASPABOTKE CIIEAYIOIIAA JOKYMEHTALA
6.1. Yeprexu:
(BermosiHsroTes B coorBeTcTBUU ¢ [[OCT 1 ECKJI)
1. Cxema snexTpuueckas (pyHKIMOHAIbHAS aHAIOra UCTOUHUKA MMUTAHUS.
2. Cxema ucroynuka nutanus 1K snekrpuueckas GyHKIMOHATbHAS.
3. Cxema ucrounuka nurtanus [IK snexkrpuyeckas NpuHIANIHAIBHAS.
6.2. JIeMOHCTpalMOHHBIE NIUTFOCTPALIMHN:

3AJAHUE COI'NTACOBAHO:
Koncynbrant no Hopmam u tpedoBanusim ECKJI

PykoBoauTenb npoeKTupoBaHUs

®.1.0. 101KHOCTh, MECTO PAOOTHI
« » 20 r. ITonnucs

3ajaHue MPUHATO K UCTIOJIHEHUIO
« » 20 1. Crynent

MOJIITHCH




