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Meroanueckue ykazaHusl IMpeIHa3HAYCHBI VISl UCIMOJIb30BAaHUS CTYACHTAMHU U IPEroJlaBaTes MU
IpU TPOBEACHUM KYypCOBOIO IPOEKTUPOBaHUS MO AucHUIIMHE «CHCTEeMOTEXHUKa» H
"[IpoexkTpoBaHUEe pagUMOTEXHUYECKHX cucteMm" (o BBIOOPY) Ha S5 Kypce CHEIHATbHOCTH
«PanoreKTpOHHBIE CUCTEMBI U KOMILIEKCHD» B TOMCKOM roCcyapCTBEHHOM YHUBEPCUTETE CUCTEM
YIpaBJICHUS U PATUOIICKTPOHUKH.

HopMatuBHOEe BpeMs, OTBOAMMOE Ha MPOEKTUPOBAHUE, COCTaBNAeT 16 4acoB KOHCYJIbTALMA U
3aHATHUN B ayTMTOPUU U 18 4acOB caMOCTOSATEIbHOU PabOTHI.

KypcoBoil nmpoekT mo paguoTeXHUYECKUM CHUCTEMaM SBJISIETCS MOCIEIHUM KYPCOBBIM IPOEKTOM,
BBITIOJIHSIEMBIM CTYJICHTaMH B MEPUOJ 00YUEHUS, U HEMOCPEICTBEHHO MPEIIIECTBYET AUILNIOMHOMY
npoekTupoBaHuio. OH BBINONHIETCS OJHOBPEMEHHO C 3aKIIOUUTENBHOW YacThi0 yueOHO-
UCCIIeIOBATEeNbCKOM pabOoThI U, KaK MPaBUIIO, HA €€ OCHOBE.

KypcoBoil mpoeKT BBIMOIHSAETCA MO WHAWBHUIYAIbHBIM HECTAHIAPTHBIM 3agaHusM. Kak mpaswuiio,
Ha OJJHOTO PYKOBOJHUTEINS MPUXOAUTCA HE OoJiee TpeX CTYAEHTOB. B ciyuae, eciau pyKOBOAUTEIEM
KYpCOBOTO  MpOEKTa  sBIsAeTCs  pabOTHUK  CTOPOHHEH  OpraHuM3alMid  WIH  HAy4YHO-
HCCIIEA0BATENIbCKOrO TOpa3/IeJICeHUus] YHUBEPCUTETa, HA3HAYAETCS COPYKOBOAUTENb M3 4YHUCIA
npenonaasatenei kadeapsl PTC, koTopblii HeceT OTBETCTBEHHOCTH 3a COOJIOJIEHHE TPeOOBaHUM,

OMMPECACIICHHBIX HACTOAIINMU MECTOJNYCCKUMHA YKa3aHUSIMU.



Conep:xkanue

1. 3anmaHue Ha KYPCOBOE MPOCKTUPOBAHUE ...uvvunnrenreenneennneennneareneenneennns 4
2. Opranuzanus paboThl HAZ KYPCOBBIM HPOCKTOM .....cuvenenenennennenenenenn. 6
3. M3yueHue 3aaHUS U OOIIEE OTTUCAHUE CUCTEMBI . ..'uvrreneeeenreenneennnnnnns 7
4, TIOCTAHOBKA BAZATI .. ..eennnee ettt e e e e e e e e e e e e et e 8
5. AHQJIU3 JTUTEPATYPHI U TIOUCK AHATOTOB . ..uvneneteneeneanenteneeneanennenns 9
B, IMCTO - ettt ettt e e e e 10
7. MoaenupOBaHUE WITH SKCTIEPHMEHT ...euuurenreenneeenseenneennneenneennenns caes 11
8. Pa3paboTka QyHKIIMOHAILHON U CTPYKTYPHOM CXEM ...venveennnnnnnnnn. 13
9. OmnpeneneHune TEXHUIECKUX TPEOOBAHUHN K DIIEMEHTAM CXEM .......cuvenn.... 14
10. AHAITHB CHCTEMBI ... e .veneentetetet et et et et e et e et e e e e e eeaeene e 14
11. CocTaBiaeHUE U OPOPMIICHUE OTUCTA ...uvvnrrsenrrenneeenreenneeanneenneennnens 15
CIUCOK UCTIOTB30BAHHBIX HCTOUHHKOB. ... .vevrereeeseeseensesssesseensesseenseessesssenns 18
[Tpunoxxenue 1. @opma 3a1aHUST HA TPOCKTUPOBAHUE ...eenvennennnens aennen. 20

[Tpunoxxenue 2. @OpMa TUTYIBHOTO JIUCTA «..euvenveneennennenniiieaniens eeeea 21

[Tpunosxxenue 3. [Tpumep oopmiieHUSI CIIUCKA JIUTEPATYPDI «..onvveneennennn.n. .23



1. 3aganue Ha KypcoBoe NPOEKTHPOBAHME

3ajaHue Ha KypCcOBOH MPOEKT COCTABJIAETCS PYKOBOAMUTEIEM JO Hadaja 3aHSATHH, yTBepXkKaaercs
3aBeyIOUIMM Kaeapoil U BeIJaeTCsl CTYACHTY Ha MEPBOM 3aHATHH MO PACITUCAHUIO.

[lepBoe 3aHsATHE 1O KYpCOBOMY IPOEKTY BKIIOYAET B ce0s OOBSACHUTEIbHOE UTEHHUE Ui BCei
IpYyNIbl CTYACHTOB U BbIauy 3aJlaHUsl HA MPOEKTUPOBAHUE KaXAOMY CTYyACHTY. OObICHUTEIbHOE
YTEHUE MPOBOJIUT IPEIOIaBaTeNlb, OTBETCTBEHHBIN 32 KOHTPOJIb KYPCOBOTO IMPOEKTUPOBAHHS B
nesom 1o kadenape. Beinauy 3amanuii mpor3BOAAT PyKOBOAUTENN MPOSKTUPOBAHUSI.

PykoBonuTens 00s13aH 1MoApOOHO 3aMOJHUTH BCE pa3/ielibl 3aJaHus, MOANUCATh €ro U Pa3bsICHUTD
CTYJCHTY BC€ HETMIOHATHBIE BOIIPOCHI, CBA3AHHbBIE C COACPKAHUEM 3a/1aHus.

CryneHt 00s13aH BHUMATEJIBHO U3y4YHUTh 33/IaHUE, BBISICHUTH BCE HEMTOHATHBIE BOIPOCHI, TOAINCAT
3aJlaHuE U JIOTOBOPUTHCS C MPENOJABATENIEM O MOPSIIKE KOHCYJIbTALUM 10 IIPOEKTY.

dopma OnaHka 3a/aHus Ha KypcOBOE IMPOCKTHPOBAHHE IMpHUBEACHA B MpuiioxkeHuu 1. 3amaHue
MOJKET OBITh OTIEYaTaHO Ha MPUHTEPE WM 3allOJIHEHO Pa30opUMBO OT PYKU. 3aJaHHE XPAHUTCS Y
CTY/IEHTa BECh MEPHOJ MPOCKTUPOBAHUS U TOAIINBACTCS B MOSCHUTEIBFHYIO 3aIIHCKY K KypCOBOMY
IIPOEKTY.

B nepBom nyHKTe 3a7aHusl YKa3bIBa€TCAd HAUMEHOBAaHUE MPOEKTUPYEMOii cucteMbl. HanMmeHoBaHue
JOJDKHO OBITh COZEp)KaTeNIbHBIM, TO €CTh OTpakaTh HE TOJBKO KJIACC CHUCTEM (Hampumep
«Pagnonokarop» mmu «Cucrema CBSI3M»), HO U OCHOBHBIC OTJIUYUTEIIbHBIC TMPU3HAKUA W/WUIIN
Ha3HauyeHHe JaHHOW cucTeMbl: «Paauosiokarop 3aluThl XBocTa camoisieTra», «CKpbITHAs CHCTEMa
CBSI3U C UCIOJIB30BAHUEM CIIOKHBIX CUTHAIOB.

Bo BTOpoM myHKTe 3ajaHusi GOpMyJIUpyeTcs IeJIeBOe HazHau€HHe JaHHOM CHUCTEMBI, KOTOpOE B
JaJIbHENIIIEM MOCTYKUT OCHOBOM JIJIs1 BbIOOpa KpuTepust 3pGEeKTUBHOCTH U OyJEeT UCIOJIb30BATHCA
IpH ONTHUMH3AIMKA TIOCTPOCHUSI CHCTEMBI. K 3TOMYy NYyHKTY HEOOXOAWMO MOJOWTH HambOoiee
BHUMATEJIbHO, IIOMHS O TOM, YTO LIEJI€HANPABICHHOCTD SBJISIETCS OCHOBHBIM YCIOBHUEM CHUCTEMHOIO
M0JIX0/1a K MPOEeKTUpoBaHuto. Llens HeoOxoaumo popMyIpoBaTh Kak MOKHO KOHKpeTHee, n3beras
O0IINX W HEONPECTICHHBIX BIPAKEHUIA.

B Tperbem myHKTE JaeTcs KpaTkoe onmucanue cucreMbl. OHO HE0OXOAUMO IO IBYM Ipu4nHaM. Bo-
NEPBbIX, ONMCAHWE KOHKPETU3UPYET Ha3BaHUE U IIeJIeBO€ Ha3HAYEHHUE CHUCTEMbI U, BO-BTOPBIX,
OYEepUYMBAET OCHOBHYIO O0JIACTH JOMYCTHMBIX PEIICHHH MPU MOCTPOSCHUU CHUCTEMBI, OrpaHHYUBAs
(daHTa3uI0 CTyJAeHTAa WU Jeliasg ero paboTy Oojee KOHKPETHOW, OCOOCHHO Ha TIEpPBOM JTarie
MIPOEKTUPOBaHMS. 3JeCh K€ CIeNyeT yKa3aTh OCHOBHBIE BHEIIHHE YCIIOBUSI pPabOThl CHUCTEMBI,
Omnucanue TakKe OTpaXkaeT OIBIT U 3HAHUS PyKOBOJAUTEIIS, HAMIPABIIAET MOUCK CTY/ICHTA B HY)KHYIO
cropony. IlockonbKy onucanue SBIsSETCS KPaTKUM, Y CTY/I€HTa OCTaeTCsl JOCTATOUHO CBOOOIBI IS

IMPUHATHA CaMOCTOATCIIBHBIX TEXHUYCCKHUX peHIeHI/Iﬁ n BBIGOpa BApHUAHTOB IIOCTPOCHUA CUCTEMBI.



B uerBepTOM mNyHKTE 3aJaHUs YKa3bIBalOTCS TpeOyemble (DUKCHPOBAHHBIE WM MOPOTOBBIC
(MakcUMalibHbIE, MHUHUMAJbHBIE) 3HAYCHUS TAKTHMUYECKUX XapakTePUCTUK - IOKa3aTesnei
Ha3HAYCHUS M KadecTBa padOThI CHCTEMbI. TakTHUECKHE XapaKTePUCTHKU - ITO BBIPAKEHHBIH
KOJIM4YeCTBEHHO 3((}EeKT, KOTOPBIA 3aKa3yMK XOYeT MOJYyYUTh OT pabOThl CUCTEMBI (IajJbHOCTH
NeNCTBHS, CKOPOCTD Nepeaayl HHPOpMaIUH, MOTPEITHOCTH ONpeAe/ieHUs] KOOPJUHAT U TaK Jiajee).
Cnenyer oTiauyaTh TaKTHYECKME M TEXHMUYECKHE XapaKTEPUCTHKU CHUCTEMbl. |E€XHUYECKUE
XapakTepUCTUKA - H3TO T€ MapaMeTpbl ammapaTypbl, KOTOpble HEOOXOAUMBI ISl €€
(GYHKIIMOHUPOBAHMS M TOJYyYEHUS HYKHOTO 3¢ ¢dekra oT ee paboThl. DTU MapaMeTphl B 3a/laHUH,
KaK MpaBWJIO, HE YKAa3bIBAIOTCS, a BBIOMPAIOTCS WJIM PACCUUTHIBAIOTCS CaMUM CTYJIEHTOM B
npoiiecce npoekTupoBanusi. OTAeNbHbIE TEXHUYECKUE XAPAKTEPUCTUKHU, HAPUMED, JUIMHA BOJIHBI
WJIM BHJI UCTIOJB3YEMBIX CUTHAJIOB, MOTYT OBITh YKa3aHBI B 33JJaHUH ISl TOTO, YTOOBI YMCHBIINUTH
00BbeM paboThl CTYACHTA WM CY3UTh KPYT JIOMYCTUMBIX TEXHUYECKHX PELICHHUH U clenartbh padoTy
CTyZeHTa 0oJiee KOHKPETHOM.

ConepxaHue KypcOBOTO TIPOEKTa, OINKMCHIBAEMOE B IISITOM IYHKTE 3a/JlaHHs, COOTBETCTBYET
OONICTIPUHATON METOJOJIOTHHM Ha 3Tale 3CKU3HOTO NPOSKTUPOBAaHUS cucTeM. [lo ycMOTpeHHIO
PYKOBOIUTENSI OTHENIbHBIE pa3lelibl coAepkaHus paboThl MOTYT OBITh BBIYEPKHYTHI WM
n00aBJIeHbI, 171 4ero B OJIaHKe 3a/1aHus MPEyCMOTPEHO JTOMOIHUTEIBHOE MECTO.

OcHOBHBIE  pa3feNnbl  OTYe€Ta O MPOEKTUPOBAHWUH, COOTBETCTBYIOIIHME  JICHCTBYIOIIEMY
oOpazoBarensHoMy craHnapty Byza OC TACYP 6.1-97, mepeuuncineHsl B TyHKTe 6 3a/laHuUs.
CornacHo 3TOMy cTaHAApTy, oT4eT uMeHyetcs: «[losicHuTeTbHas 3amMiCcKa K KypCOBOMY MPOEKTY».
dopma TUTYIBHOTO JIUCTA OTYETa MPUBEICHA B IPUIIOKEHUH 2.

B nyHkTe 7 mepeuyucnsiorcs JIUTepaTypHbIE HUCTOYHUKH, PEKOMEHIYEMbIE PYKOBOJIUTEIEM JIs
WCIIOIB30BaHUSI TIPU TPOEKTUpOBaHUU. CHUCOK HOCUT TEPBOHAYAIBHBIA PEKOMEHIATEIbHBIN
XapakTep W HE MCKIIOYAeT CaMOCTOSITENILHOM pabOThl CTYAECHTA MO MOUCKY M aHATUTUYECKOMY
0030py JIUTEPaTypPbl, OTHOCSIIEHCS K TEME MPOEKTA.

B xonme 3amaHust yKa3bpIBarOTCs JaTa BBIJAYM 33/JaHUS W Ha3HAUCHHAs JaTa 3allUThl OTYETa, a
TaKKe TMPETyCMOTPEHBI TIOAMUCH PYKOBOJWUTENS MPOCKTUPOBaHUS W CTynaeHTa. [loamuceiBas
3aJlaHue, CIeAyeT yKa3arh JaTy.

CrnenyeT MOMHHUTH, YTO 3aJaHHE SIBISETCS €IWHCTBEHHBIM JOKYMEHTOM, KOTOPBIA OTPaHUYUBAET
WHULIMATUBY W COOCTBEHHBIC PEIICHUS CTYJIEHTAa. 3a BCE TEXHUYECKHUE PEIICHHUS TpH
MMPOCKTUPOBAHUH TMOJTHOCTHIO OTBEYAET CaM CTYJICHT, M HUKAKHUE CCHUIKH HA aBTOPHUTETHl WJIM Ha
YKa3aHUs PYKOBOAMTENS, €CIM OHM HE OTPAKEHBI B 3aJ[aHUU, HE MOTYT OBITh TPHUHSATHI BO

BHHUMAHHC.



2. Opranmsauus padoTbl HAJl KYPCOBBIM MPOEKTOM

OcHoBHast paboTa HaA KYpPCOBBIM TIPOCKTOM TPOW3BOAMUTCS CTYJSCHTOM CaMOCTOSITEIBHO.
OOs13aTeNbHBIE  KOHCYNBTAllMU  MpernojaaBareis (PyKOBOAWTENS TPOEKTa) MPOBOISATCS IO
pacnucanuio U3 pacueta npumepHo 0,5 yaca Ha OJIHY KOHCYJIBTALUIO JJII OJHOTO CTyJAeHTa. Yackl
KOHCYJbTallMii MOTYT OBITh H3MEHEHBI MO JIOTOBOPEHHOCTH CO CTYIEHTOM C 00s3aTelbHbIM
0OBsIBIIEGHUEM Ha JIOCKE OOBSBICHUN.

[Tocne momydeHus 3amaHUsl CTYACHT JOJDKEH 3aBECTH OCOOyr0 pabouyro TeTpajab, B KOTOPOU
MOCTOSIHHO JIeJIaTh BCE€ 3alMCH, OTHOCAIIMECS K KypPCOBOMY IPOEKTHUPOBAHHUIO: BBINHUCKH M3
JUTEPaTypHBIX HCTOYHUKOB, YEPHOBbIE HAOpPOCKH, BapHAHTHI CXEM, BBIBOJbI (POPMYJ, PacuUeThl,
JAHHBIE O MOJICTUPOBAHUM M OSKCIEpPUMEHTaX W Tak jgainee. [locie KaxaoW KOHCYJIbTalUH
PYKOBOJUTENS HEOOXOAMMO 3alKChiBaTh B pabodyl0 TETpajb OCHOBHOE COJIEp)KaHUE OTOU
KOHCYJIbTAIlMM U CBOE OTHOLICHHE K HeW (MOHMMaHHE OOCYXAAaBIIUXCS BOIMpocoB). Heobxoaumo
yKa3bIBaTh JIaTy KaXKJI0¥ 3amucH, CAeNaHHOM B paboyeil TeTpaiu.

Bce nenoHsATHBIE BOIIPOCHI CJICAYCT 3aaBaTb PYKOBOJUTCIIIO KaK MOXHO paHbIIC, 4YTO AacCT
BO3MOXXHOCTh  CYIIECTBEHHO COKPAaTUTh HAYabHBIM TIEpHOA U OONIyI0 TPYIOEMKOCTh

IIPOCKTUPOBAHUA.

ITpumMepHOe pacripesieieHne BpeMEHH TPOEKTUPOBAHNUS 10 pa3jienaM paboThl yKa3aHO B TaOIHLE

Ne Pa3nesibl padoThbl HAL IPOCKTOM %0
BpeMeHH

1 3y4yeHue 3ajaHus ¥ 00I1ee ONUCaHnue CUCTEMBbI S)

2 [TocTaHoBKa 3a7jauu pa3pabOTKH CUCTEMBI 10
3 AHAJIN3 JIUTEPATYpPhI U IIOUCK aHAJIOTOB 10
4 Pa3paboTka MeTo1a 1 MAaTEMaTHIECKON MOJIEeTH 10
5 MonennupoBaHu€E WIN SKCIEPUMEHT 15
6 Pa3zpaboTka (pyHKIIMOHAIBHON U CTPYKTYPHOH CXeM 10
7 Pacuers u onpenenenue TT k anemeHTaMm cxem 15
3 AHaIN3 NIOKa3aTeNlel CUCTEMBbI 10
9 CocraBneHue 1 opopMIIEHUE OTUETa 15

Bormpocsl, Bo3HHKaromuMe npu padoTe Haj MPOSKTOM, HEOOXO0IMMO 3aIlUChIBAaTh B pabouel TeTpaiu,
OCTaBJIdA MCCTO IJid OTBCTOB, IMOJTy4aCMbIX B IIaJILHeﬁHleM N3 JIMTCPATYPHLIX UCTOYHUKOB UJIKX Ha
KOHCYJIbTalluAgX. OI[HOBpCMeHHO C OTBETOM HGO6XOI[I/IMO YKa3bIBaTh, OTKYAd 3TOT OTBCT IOJYYCH.

He HyXHO crecHAThCS 3a/laBaTh BOINPOCHI CBOMM TOBAapuIIaM, PYKOBOJIUTENIO, APYTUM



npenogasatensiM. Horaa TpyaHas mpobiema uin 3ajada, KOTopyio Bbl HUKak He MOKeTe PeluTh
CaMOCTOSITENIbHO, MOXET OBITh pelleHa B Iporecce Oecelbl WM KOHCYJNBTAIMH 32 HECKOJBKO
MuHyT. [lo cormacoBaHuio C MpENojaBaTeIeM MOXHO 3a/laBaTh BOIPOCHI U IOJIy4aTb OTBETHI B
nucbMeHHOW (opme mo snekTpoHHoi moute. [lucbMenHas ¢opma BOMPOCOB AUCHUIIMHUPYET
CTYIEHTA, 3aCTaBJISIET €ro /10 KOHLA MOHATh TO, Yero OH HE MOHMMAEeT U YTO XOYeT CIPOCUTH Y
pykoBoautens. [lucbMeHHBIN OTBET TakKe SABISIETCS 00J1€€ KOHKPETHBIM U ONPEACIICHHBIM.

B ciyuae, ecniu oguH W3 pas3nenoB pabOTHl HAJ MPOEKTOM OKA3aJICs CIUIIKOM TPYAHBIM U
MIPOJOJKUTENFHBIM, HEOOXOAUMO CHeNaTh MepepblB B paboTe HAll ATHUM pa3JesioM M 3aHIThCS
octanbHbIMU. [locie mepepbiBa TpyaHas mpoOiema OyaeT paccMOTpeHa ¢ APYTUX MO3HUIMMA, U

PEHIUTL €€ OKaXXCTCA HAMHOT'O JICTYC.

3. U3y4enue 3a1aHus M o01Iee ONMCAHHUE CHCTEMBbI

Paboty Haj mpoekToM cieayeT HauMHATh C THIATEILHOTO M3Yy4YEHUS 3aJaHusl U YSICHEHUS LIeNU U
Ha3HAYEHUS TMPOEKTUPYEeMOW cUcTeMbl. Ecnu 1enb W Ha3HaueHHE CUCTEMbI CPOpMyIUpOBaHBI B
3aJJaHUM HEJOCTaTOYHO $ICHO M TIOHATHO, HYXHO IIONBITaThCS CAENaTh 3TO caMoOMy JHOO
o0paTuTbcs K PYKOBOAMTENIO 3a pa3bsiCHeHHsMH. Llenb (QyHKIMOHUPOBAHUS CHUCTEMBI JIOJDKHA
ObITh CQOpPMYJIMpPOBaHA B MUCBMEHHOM BHJE, YTO IO3BOJMT H30€XaTb HEJOTOBOPEHHOCTEH,
HEOIpeAEeNIEHHOCTH U T.II.

Kaxxnoe cioBo B 3a1aHMM MMEET ONPEEICHHBIN CMBICT M HECeT MH(OpMaINIo, KOTopas A0HKHA
OBITh TIOHATA CTYJCHTOM.

IIpu n3ydyeHnn 3aaHusi Ha IPOEKTUPOBAHUE CIIENYET, MPEXKIE BCETO, CPABHUTH €r0 COAEPKAHUE C
dbopmoii, TpUBEACHHOM B MPUIOKEHHUH | K HACTOSIIMM METOAMYECKUM YKa3zaHusM. Eciu
OTJeNIbHbIE MYHKTHI 33JJaHUsI OTCYTCTBYIOT WJIM HAIMCaHbl HETIOJIHO U HEKOHKPETHO, HEOOXO0AUMO
00paTUTbCS K PYKOBOJIUTENIO C MPOChOOW BHECTH HEOOXOAMMBbIE YTOUYHEHMS WIIM JIOMOJHEHHUS.
OcobeHHo 3T0 OTHOCHTCS K MYyHKTY 3 «KpaTkoe omucaHue HMpoeKTHpyeMol cucteMbl». HyxHO
ObITh HACTOWYUBBIM M JOOUTHCS MOJIPOOHOTO M SICHOTO M3JI0XKEHHS] BO BCEX IYHKTax 3aJlaHusl.
[Toanuck cTyneHTa B KOHLIE 3aJaHUS] O3HAYAET, YTO €MY MOHSITHO COJIepKaHue BCEX MyHKTOB.
Ocob6oe BHUMaHUE TPU U3YYCHHUH 3a/1aHUs ClIeyeT 00paTuTh Ha MyHKT 4 «OCHOBHbIE TAKTUYECKHE
XapaKTepUCTUKH (MOKa3aTenu HaszHaueHHs)». CIO0XHOCTh U TPYAOEMKOCTh MPOEKTHPOBAHHUS
3aBHCST, B OCHOBHOM, OT 3TUX MOKa3areneil. IMeHHO 3TH moka3aTenu JOKHBI ObITh pacCCUMTAHbI B
paszzesne oryeTa «AHAJIU3 KaUeCTBEHHBIX MTOKA3aTeNe CUCTEMBI».

Crnenyer Taike OOpaTUTh BHHUMAaHHE Ha BO3MOXKHO Oojiee IIOJIHOE 3aloJIHEHHE IyHKTa 7
«Pexomennyemast nureparypa». PykoBoauTenbs ropasgo Jydlle CTYJAEHTa OpPUEHTHpPYETCS B
OIMyOJIMKOBAaHHBIX paboTax MO TeMe MPOEKTa, U 3TO €ro 3HAHUE JOJKHO ObITh HMCHOJB30BAaHO Kak

MO>KHO ITOJIHEC.



OO111ee onKcaHre CUCTEMBI COCTABIIECTCS CTYIEHTOM Ha OCHOBAaHUM IMYHKTA 3 3aJaHUsl, paclIupseT
STOT NYHKT 3aJaHUsi U BXOJUT COCTAaBHOW YaCThI0 BO BBEJEHUE MOSICHUTEIILHOW 3amucku. B
MPOLIECCE 3TOTO OIMUCAHUS JIOJDKHBI OBITH TEPEYUCIICHBI W TOSICHEHBI OCHOBHBIC MPU3HAKH
CUCTEMBI: LIeJIeHANPaBICHHOCTh, BBIMOJHSIEMbIE (DYHKLINHU, CIOXKHOCTh, CTENEHb aBTOMATHU3ALIUHU,
HaJIM4YMe TIOMEeX U MetlaroIux GakTopoB U JIp.

[Tpu 060CHOBAaHUM IIENICHANPABICHHOCTH CIEAYET COPMYIMPOBATH LIENb, TOCTHKEHUIO KOTOPOU
CIIy’)KaT BCE YacTH CUCTEeMBI. [Ipu omucaHuu BBIMONHSIEMBIX (QYHKIUH HEOOXOIUMO TEPEUUCIUTH
BCE BXOJHbIE BO3JCUCTBUS HAa CUCTEMY M T€ MPeoOpa3oBaHMs, KOTOPHIM OHU MOJBEPraroTCs s
MOJIy4eHHUs He0OXO0AUMOTO BhIXOAHOTrO 3(ddekra. Ciaenyer yka3aTh, Kakhe BXOJHbIC BO3JEHCTBUS
SIBJISIIOTCA CITydalHBIMH W TiodueMmy. [Ipu oOCy X JAEHHHM CII0KHOCTH CHCTEMBbl HYKHO YSCHUTH U
omucaTh B3aMMO3aBUCUMOCTH TMApaMeTPOB (XapaKTEPUCTHK) CUCTEMBI, UX MPOTUBOPEUYUBOCTH U
HE0OXOIUMOCTh BBIOOpa KOMIIPOMHCCA MEXKIY YIAy4dIIeHHEM OTIENbHBIX mapaMeTpoB. llpu
OTIpeIeTICHUH CTENEHN aBTOMATH3AIMH JOJKHBI ObITh yKa3aHbl (DYHKIIUUA CHCTEMBI, BHIMOIHIEMbIE
aBTOMATUYECKH, 0€3 y4JacTusi omeparopa, M JACHCTBUs (PEIICHHS), BBIMOJIHSAEMBIEC OMEPATOPOM.
Ecnmu cucrema gomkHa paboTaTh B YCIOBUSIX  OPraHM30BAHHOTO WM CIIyYailHOTO

HpOTHBOﬂCﬁCTBHH, TO AOJIXKHBI OBITH OIMKMCAHBI IMIPUHLIUIIBI 1 0COOEHHOCTH 3TOr0 HpOTHBOI[CﬁCTBHSI.

4. IlocTaHoBKa 3a1a4n

[TocTaHoOBKa 3a7a4M SBISETCS YACThIO TaK HA3BIBAEMOTO BHEIIHETO MPOCKTUPOBAHUS CHCTEMBI U
BKJIIOYAET B ce0:

Onwucanue OKPYKCHHUSI CHCTEMBI

Omnpenenenne 001acTH AOMYCTUMBIX TEXHHUYECKUX PEIICHUN, a TaK)Ke MPUHATHIX MPEIIOI0KESHUN
Y JIOMYIIEHUH, OTPAHMYUBAIONTNX BBIOOP CTYACHTA MPU MPOSKTUPOBAHUN CUCTEMBI U €€ COCTaBHBIX
yacTen

Pa3pabotky kpurepus 3pGEKTUBHOCTH IS OLIEHKHU TMPEIaraeMbIX TEXHUYCCKUX PEIICHU.

[Ipy omwWcaHWM OKPYKEHUS CIIEyeT IEePEUYUCIUTh W KOJMYSCTBEHHO OXapaKTEepPH30BaTh BCE
BXOJIHbIC BO3JICHCTBUS HAa CHUCTEMY, B TOM YHUCIIC TIOJIE3HBIC CHUTHAJIBI, TIOMEXH, IMyMbl U JAPyTHE
Memarnme (HakTopbl, XapaKTEPUCTHUKU BXOASINIMX B CHUCTEMY, HO HE TOJJICKAIIUX
MPOSKTUPOBAHUIO TIOACUCTEM (IMHUE cBsA3u, DBM, cucTeM HaBUTAIMM WK TTO3UITUOHUPOBAHHMS,
CHUCTEM THUPOCTAOMIIU3alid W Jp.), YCIOBUS TPUMCHEHHS CHCTEMBI (MECTO pacIOOKEHUS,
BHOpAIMK, paaualus, TeMIlepaTypHbIe YCIIOBUS W TIp.), €CIIM 3TH YCJIOBHS CYIIECTBEHHBI JIJIS
paboThI CUCTEMBI.

[Ipu onpenenenun oOIACTH AOMYCTHMBIX PEIICHUN TEPEUYHCISIOTCS U OOOCHOBBIBAIOTCS TE
JOIYIIEHUS, TPEINONOKECHUS W TEXHHYSCKHUE OTPAaHWYCHHS, KOTOpbIE TPUHUMAIOTCS 0e3

JIOKa3aTelbcTBa M JIMOO 3a/laHbl B 3a/JaHWM, JIMOO TPHHATHI C COTJIACHS PYKOBOIUTENS IS



YIPOILIEHUS 3a/la4d U COKpAIIEHUS BPEMEHHU NpOeKTHpoBaHUsA. OOIacTe JONMYCTUMBIX pEIIECHHUM
MOXET OBIThb OrpaHuueHa M B Ciydae, Korga TpeOyeTrcs Y4ecTb HaIM4YHe ONpeAeTICHHBIX
KOMIUIEKTYIOIIMX, €CIM MpPEAojiaracTcsi M3roTOBJIEHUE (MAKETUPOBAHUE) IPOEKTUPYEMOM
CHCTEMBI.

Kpurepuii s3pdextuBHoCTH pazpadaTbiBaeTcs U (HOPMYIUPYETCs ISl OLIEHKU NMPUHUMAEMBIX IIPU
MPOCKTUPOBAHUN TEXHUYECKUX PELICHH, CPABHEHUU MEXIy COOOH pa3in4HbIX BapuantoB. [lpu
pa3paboTtke Kpurepus 3pPEeKTUBHOCTH, MPEKIEC BCETO, NEPEUUCISIOTCA MOKa3aTeln HazHauCHHUs,
yKa3aHHbIE B 33JaHMM, & TAKXKe JpPYrue KaueCTBEHHbIE I1OKA3aTelH, ONpEeAEIsIoIue, 0 MHEHHIO
cryaeHTa, 3¢dekTuBHOCTE cucteMbl. Kaxaplii W3 NepeyrclIeHHbIX TakKUM OOpa3soM YacTHBIX
KpuTepreB S(P(GEKTUBHOCTH JOJDKEH OBITh KOJMYECTBEHHBIM, MMETh, 10 BO3MOXKHOCTH, MAIYIO
aucrnepcuro (To ecTb OBbITh YCPEAHEHHOM BEIMYMHOM WJIM PAcCUMTHIBATHCS JJIi KOHKPETHBIX
YCIOBUM), JOJDKEH OBbITh NPOCT, UMETb (U3UUECKUH CMBICH, >KEJNaTeJbHO, YTOObl OH HMe
TEOPETUYECKUN Ipeiel.

[Tocne (opMymTupOBKHM YacTHBIX KPUTEPUEB JOJDKEH OBITH OIpPENEeNeH OJUH II0Ka3aTellb, II0
KOTOpPOMY U OyIyT CPaBHHUBATHCS MEXIY CO00 pa3inMyHbIe BAPHAHTHI TIOCTPOCHUSI CUCTEMBL. DTOT
[I0Ka3aTelb MOKET ObITh BBIOPAH M3 YMCIIA YACTHBIX KPUTEPHUEB, IPU 3TOM [yl BCEX OCTaJIbHBIX
KayeCTBEHHBIX IIOKa3aTeled JOJKHBI ObITh yKa3aHbl KpaiiHue JonmycTuMble ((UKCHPOBaHHBIE)
3HaueHus. Bo3MOXXHO Takke BBeneHue LeneBoil (GyHKIuU (QYyHKIUH NOTEPh), QPYHKIHOHAIBHO

CBSISI)IBaI-OHIGI\/'I BCC YaCTHBIC KPUTCPUHU B OJIUH ITOKA3aTCJIb.

5. AHAJIM3 JTUTEPATYPhbI H MOMCK AHAJIOTOB

O030p ¥ aHanmM3 JIMTEPaTYPHBIX HWCTOYHHKOB MPOU3BOJAUTCS C II€TbI0 TOWCKAa aHAJIOTOB
(IPOTOTUTIOB) TIPOSKTUPYEMOM CUCTEMBI H TIOJNyUYCHHUS CBEJCHUN, HEOOXOJUMBIX IS
MPOEKTUPOBAHHSI.

J1is 0630pa 1 aHaNH3a JIMTEPATYPhI UCTIONB3YIOTCS:

Y4eOHUKH U ydeOHbBIe TOCOOHS, B TOM YHCJIe PEKOMEHIOBaHHBIE B TIporpaMMax 10 JUCIUTIIHHAM,
M3YYCHHBIM CTYICHTAMH.

Monorpaduu, peKOMEHJOBAaHHBIE PYKOBOJWUTENEM WJIM HAWJACHHbIE MO0 CUCTEeMAaTUYECKUM
Karajgoram OUOIHOTEK.

CraThy B HAyYHO-TEXHUYECKHUX W HAYYHO-TTOMYJISPHBIX JKypHAIaX, COOPHUKAX W IPYTHX U3JAHUSIX,
HaWJCHHBIE 10 CHCTEMAaTHYECKMM KaTaJoraM >KYPHAJIbHBIX CTaTed WU 10 pedepaTHBHBIM
KypHaslaM, a Takke yepes Internet.

[laTeHTBI W aBTOPCKHME CBUJECTEILCTBA, HAWACHHBIE TIO OMOMMOTpadUUECKHM YKa3aTelsMm

MaTeHTHOM JIUTepaTyphl U uepes Internet.



Hay4yHO-TeXHWUYECKHE OTYETBI M  OTYETHl O HAYYHO-HCCIICJOBATEIILCKUX W  OIBITHO-
KOHCTPYKTOPCKHX  pa0oTax, pEKOMCHIOBAaHHBIC pPYKOBOJIWTEIEM WM  HaWJICHHBIE  TIO
OoubmrorpadguuecKuM yKa3aTesim.

Pexomennayrorcs crnenyrone ondauorpadguueckue u3anus.

Pedeparusnsiii xxypuan (CCCP, Poccust).

PedeparuBupie 0a3pl  JaHHBIX 1O H300peTeHusM (OecruiaTHBIA gocTynm depe3  Internet):

http://www.fips.ru

Crynentsl, sBastomuecs wienamu |IEEE  <http:/www.ieee.org>, mony4aroT AONOIHHTEIBHBINH

noctyn yepe3 Internet x 601b110MY KOJMYECTBY aHIJIOSA3BIYHBIX MAaTEpUANIOB (KYPHAJIbHBIX CTAaTEH,
JIOKJIaJJIOB Ha KOH(EPEHLHMSIX U IIp.) MO0 HAIpPaBJIEHUIO, COOTBETCTBYIOIIEMY TOMY KOHKPETHOMY
obmectBy |EEE, uneHoMm koroporo siBisieTcss CTyAEHT (CM. CTpaHUIly TOMCKOW CTyaeHYeCKOH

rpymmsl IEEE B Internet: http://me.tusur.ru/~tieee/)

Kak mpaBuio, mepBOMCTOYHUKH, HaiiIeHHbIE MO OMOMUOrpaduUecKuM HU3JAHUSM, OKa3bIBAIOTCS
HemocTynmHbIMA. OJHAaKO B OOJIBIIMHCTBE CIIy4aeB YKa3aTeNH SIBISIOTCS aHHOTHPOBAaHHBIMH, U
MMEIOLIUECS B HUX aHHOTAlMU MOKHO HEITOCPEJCTBEHHO UCIIOIb30BaTh MpU pabOTe HaJ MPOECKTOM.
Breimucku M3 nMTEpaTypHBIX HCTOYHHMKOB CIIEAyeT JenaTh B pabouell TeTpaad Ha OTAEIbHBIX
auctax. B Hayanme Kakaod BBINMCKM HEOOXOAMMO yKa3blBaTh OuOIMorpaduyeckue JaHHbIE 00
HCTOYHUKE MO (popMe MPHIIOKEHUS 3 K HACTOSALIUM METOJANYECKUM YKa3aHUSIM.

Jlis HalWJeHHBIX aHaJoroB (MPOTOTUIIOB) TPOEKTHUPYEMON CHUCTEMBbI HY)KHO 3apUCOBBIBAThH
(GyHKIMOHATIBHBIE, @ B HEOOXOAMMBIX CIy4asX U MPUHIMITHAIBHBIE CXEMBbI, 3alIUCHIBATh OCHOBHbIE
TaKTUKO-TEXHUYECKUE I[IOKA3aTelIM, OrPAaHUYEHMs, JOCTOMHCTBA M HENOCTaTKH. TyT xke
PEKOMEHIyeTCsl OTAENbHO 3alUChiBaTh COOCTBEHHYIO OLEHKY M COOOpaKeHMsI 10 IOBOIY
paccMaTpuBaeMoi CXeMbl WM IPYroro MaTepuasia.

ITocne cbopa marepuana HeOOXOAMMO €ro CHCTEMaTU3HpOBATh, JaTh OOLIYIO OLIEHKY U ClHeNaTh
BBIBOJIbI, 0CO00 OTMETHB JOCTOMHCTBAa M HEJOCTAaTKM HAWJEHHBIX AHAJIOIOB C TOYKH 3pEHHUs

3aaHuA Ha IIPOCKTUPOBAHUC CUCTEMEIL.

6. Metoxn

[TonpoOHast pazpaboTka MeToga paboOThl CHCTEMBI, MO3BOJISIFOIIETO PEaTU30BaTh MMOCTABICHHYIO
IIpHU MMPOCKTUPOBAHHUU LECJIb U IMOJTYYUTH HeO6XOJII/IMI)Ie TAKTHYCCKUEC XAPAKTCPUCTUKH, SABIISACTCA
BaXKHEUIIINM DTaIloM MMPOCKTUPOBAHUA. MGTO)I JOJIDKECH OBITH Bblﬁpaﬂ 13 HECKOJIBKHUX BApPHWAHTOB,
CpaBHUBAEMbIX IO HCIOIb3yeMOMY KpuTepHio 3¢ddexktuBHOCTH cucTeMbl. Heobxonumo ommcaTh
BCE CpaBHUBAaeMbI€ METOJIBI U 000CHOBATh CBOM BHIOOp. OCHOBHAs 4acTh BOINPOCOB, 3aJaBacMbIX
CTYJICHTY TIPH 3alllMTE MPOEKTa, OTHOCUTCSA KaK pa3 K 0OOCHOBAHHOCTH BhIOOpa MeToja pabOThI

CHUCTCMBI.
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BriOpanHblii MeToA clieqyeT omucaTrh KadyeCcTBEHHO M KOJM4ecTBeHHO. KadecTBeHHOe omucaHue
METOAa NPEACTaBIsieT COOOW TOCIEIOBaTEIbHOE H3JI0KEHUE CYyIIeCTBa NpeoOpa3oBaHUil U
00pabOTKM CHUTHAJIOB B cUCTeMe. [Ipu STOM OMHCHIBAIOTCS Kak O€3YyCIOBHBIC, TaK U YCJIOBHBIE
(Jloruyeckue) MpeoOpa3oBaHUsS CUTHANOB. YKa3bIBA€TCS, YTO MPOUCXOJUT C Ka)JbIM BXOJHBIM
BO3JICHICTBUEM HA CUCTEMY, M KaKOIl OHO BBI3bIBAET BBIXOIHOM 3(pPexT.

KonnyecTBeHHOE OmmMcaHue METOJa MPENCTaBiseT co00M MaTeMaTHYECKyI0 MOJEIb aIrOpUTMa
npeoOpa3oBaHus U 00OpaOOTKH BXOJHBIX BO3ACHCTBUI. MaTeMaTHUeCKUe MOICTU OBIBAIOT JKECTKUE
U BEpPOSTHOCTHBIE, AHAIMTUYECKHE M YHCICHHbIE. JKECTKHEe MOJEIM OJHO3HAYHO CBS3bIBAIOT
rapamMeTpbl BXOAHBIX M BBIXOJHBIX CHUTHAJIOB, BEPOSTHOCTHBIE MOJENN CBS3bIBAIOT MX 3aKOHBI
pacrnpeiesieHus WIK CTaTUCTHYECKUE XapaKTEPUCTUKU. AHATUTUYCCKHUE MOJIEIH 3alHMChIBAIOTCS B
BHJIE aHAIMTUYICCKUX (DOPMYNT Il aJITOPUTMOB TPeoOpa30BaHUsI CUTHAIIOB, YHCICHHBIC MOJICITH
OMKCHIBAIOT A3TH QJITOPUTMBI B opMe OJIOK-CXeMbl KOMIBIOTEPHOW MPOrpPaMMBI C y4YETOM
JIOTUYECKUX ONEepaLuil.

[Ipexxne yem pas3pabarbiBaTh MOJENb, HY)KHO NEPEUHUCIUTh M O0O3HAYUTH BCE YUUTHIBAEMBIC
BXOJHBIC W BBIXOJHBIC BO3ICHCTBUSA CHCTEMbI, YKa3aTh UX Pa3MEPHOCTH U O0KHIACMBINA JTUAMa30H
BO3MOXHBIX 3HaueHui. [locne pa3paboTku mMonenu cieayeT MpOBEPUTh, BCE JIU BO3IACHCTBHUS OHA
YUUTBIBAET, COOTBETCTBYIOT JHM PAa3MEPHOCTHM BXOJHBIX M BBIXOAHBIX BEJIMYMH MOJYYEHHBIM
npeoOpa3zoBanusiM. OUeHb TMOJIE3HOW SBISIETCS MPOBEPKA MOJEIU MyTEM PACCMOTPEHHS KpailHUX
(BBIPOK/ICHHBIX) CIIy4aeB HM3MEHEHHS BXOJHBIX BO3JCUCTBUN, HAMpuUMep, Ciydas OTCYTCTBUS
MOJIE3HOTO CHUTHAJa WU, Ha00OPOT, OTCYTCTBUS IMOMEX, MOJHOCTHIO HEKOPPEIHMPOBAHHBIX MU
MOJIHOCTBIO KOPPEJIMPOBAHHBIX CUTHAJIOB WJIM IIYMOB B KaHajlaX MHOTOKAHAJIbHBIX CUCTEM M TaK
Janee.

JleranpHas pa3paboTKa MaTeMaTH4YECKONH MOJIETN BeChMa O0JIeT4aeT JajbHellIee NPOeKTUPOBAaHUE,
MOCKONBbKY (DYHKIIMOHAJIbHAS CXe€Ma CHUCTEMBI MPSMO OMpeenseTcs 3To Moaenbio. Kpome Toro,
MaTeMaTHyeckas MOJeNb HeoOXOoauma JUIsl aHauu3a CHCTEMBI, TO €CTh JUIsl ONpEelelCHUs ee
TaKTUYECKUX XapaKTePUCTUK (TIOKazareneld Ha3HAYeHUs) W CPaBHEHUS HMX C YKa3aHHBIMH B

3aJaHNN.

7. MoaeJiMpoBaHHe WJIH IKCIIEPUMEHT

,HJ'IS[ MOJIYYCHHUA HEAOCTAIOIHNX JJIA ITPOCKTUPOBAHNA JAHHBIX MOXKCT IMTPOBOAUTHCA YHNCIJIEHHBIN WITH
¢bu3nyeckuif HSKCIepUMEHT B Ja0OpaTOPHBIX WM HATYpHBIX ycioBHsX. Heob6xoaumocTh
MPOBE/ICHUS HKCIIEPUMEHTA JI0JDKHA OBITh COTJIacOBaHA C PYKOBOJAMTENIEM MPOEKTa M OTPa)kKCHa B
3aJ]aHUN.

[Ipy nnaHMpOBAHUM SKCIEPUMEHTA, MPEXKAE BCEro, HEOOXOAMMO YACHUTh €ro Lejb, TO €CThb

0003HAYUTh T€ JaHHbIE, KOTOPBIE JOHKHBI OBITH IOTYUYEHBI € ero nomoursio. [Ipu npoextupoBanun
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CHUCTEM 3TO OOBIYHO JTMOO HEU3BECTHBIE YCIOBHSI PAO0OTHI CHCTEMBI, JIHOO TOT 3(P(EKT, KOTOPHIHA
BBI3BIBAIOT 33J]aHHBIC BXOJHBIC BO3JICUCTBHS HAa CUCTEMY, HO KOTOPBIE B TO K€ BpPEMS HE MOTYT
OBITh ONpPEEICHBI aHATUTHYECKUM TyTeM. [IprMepaMu HEM3BECTHBIX YCIOBUN pabOTBhI CHCTEMBI
MOTYT OBITh 3aKOHBI pPACIpeAeICHUS U/UIU CTATUCTHUECKUE XapaKTEPUCTUKHU CUTHAJIOB U IOMEX B
TE€X WIM HUHBIX TOYKax (yHKIHOHaIbHOU cxembl, DIIP unu monspu3alnMoHHBIE XapaKTEPUCTUKU
OTPaKCHHBIX CHTHAJIOB B PAJIMOJIOKAIINH, TAPAMETPhI THUIIOBBIX M300pKEHUH MIPH UX Tepeaade mno
KaHajaM CBSI3U, XapaKTEPUCTUKU TOTOKA BXOIHBIX CUTHAJIOB B CHUCTEMax C OOJNBIION HArpy3Kou
(TenedoHHBIE CETH U TMp.), HEU3BECTHBIE TEXHUYECKHE MapaMeTpbl MPUMEHSIEMbIX CTPYKTYPHBIX
AJIEMEHTOB (MHUKpPOCXEM, THIIOBBIX Y3JI0B, OJIOKOB) W Tak jganee. [IpumepamMu He mojjaromierocs
pacdery 3¢ @dekTa, BBI3BIBACMOIO BXOJHBIMH  BO3JICHCTBUSAMH, MOTYT OBITh, HaIpUMep,
pacnpezeneHue pa3HocTH (a3 WiIM APYrux MapamMeTpoB CIy4YailHBIX CUTHAJIOB I1OCIIE CIIOKHBIX
HEIMHEWHBIX WM JIOTUYECKUX MpeoO0pa3oBaHMid, CTENEHb BO3MOXHOTO CxKaTus ¢ailioB
M300paXeHU pPa3IMYHOrO BHAA B KOMIIBIOTEPHBIX CHCTEMaX, B3aUMHOE BIMSHHE PAIOM
PaCIOJIOKEHHBIX aHTEHH U T. II.

JlaHHBIE, KOTOpPBIC JIOJDKHBI OBITh IIOJYYEHBI C TIOMOINBIO O3KCICPUMEHTA, JOJKHBI OBITh
KOJMYECTBEHHBIMU. B ciydae mabopaTopHOro OJKCIEPUMEHTAa BCE €ro YCJIOBHUS JOJIKHBI
KOHTPOJIUPOBATHCSA, MEPE]l HA4YaJIOM SKCHEpPUMEHTa CIEAYeT 3a/1aTh BCIO COBOKYIHOCThb YCJIOBHH,
KOTOpasi TOJDKHA OBITh peann3oBaHa. Eciau SKCEeprUMEHT MPOBOAMTCS B HATYPHBIX YCJIOBHSIX, TO
9THU YCJIOBHS YUCJIIEHHO HE KOHTPOJIUPYIOTCS, HO JIOJDKHBI OBITh MAaKCUMAJIHLHO MPUOIUKEHBI K TEM,
KOTOpBIE€ XapaKTEePHBI I MPAKTUIECKON PaOOTHI MPOEKTUPYEMOU CUCTEMBI.

UucneHHbIH SKCIIEPUMEHT (MOJICTUPOBAHHUE) MTPOBOAUTCS C TEMH K€ LETISIMHU, UTO U (PU3UUECKHIA,
HO IIPU 3TOM HCIIOJIb3YETCSl HE pealibHas amnmnapaTypa, a ee MareMaTudeckue mozaenu. Yaie Bcero
NP 3TOM TPUMEHSETCS METOJ CTATUCTUYECKUX HCIBITAHWM, 3aKIIOYAIOIIUNUCS B TOM, YTO B
KOMIIBIOTEPE  CO3/1a€TCS  TEHEpPaTop COBOKYNMHOCTH  CIy4YalWHBIX 4YHCENl, WMHUTHUPYIOIIHNX
JEUCTBYIOLME BXOAHBIE CUTHAJIBI U JPYTUE€ BO3JECUCTBUS U MOJUMHSIOIIMXCS 3aJaHHBIM 3aKOHAM
pactipenenenus. [lomydeHHble TakuM 0Opa3oM MAacCCHBBI peau3alliii BXOJHBIX BO3JCUCTBUI
MIPOITYCKAIOTCS Yepe3 MoJieNlb CUCTeMbl (y3Jla, YCTpOicTBa M T.1.) U IPEBPAIIAIOTCS B MacCUB
BBIXOJHBIX BEIWYMH. DTOT MACCHUB TOJBEPraercs CTATUCTHUECKOH 0oO0paboTke (BBIYUCICHHE
CpeIHUX, IWCIIEPCUH, IPYTMX MOMEHTOB, THUCTOTpaMM U T.1.). TakuMm 00pa3oMm, peallbHbII
OKCIIEPUMEHT 3aMEHSETCS BUPTYaJIbHBIM. AJIEKBATHOCTh TAKOTO YHCICHHOTO SKCIEPUMEHTA
OTIpe/IeIISIeTCS CIPABENIMBOCTHIO HCIIOJIB30BAHHOTO aJITOPUTMA (MOJIENHN).

B ciyuyae npoBegeHust SkCepruMeHTa UM MOACIUPOBAHUS B MOSCHUTEIBHON 3alIMCKE TPUBOIUTCS
ero moapoOHoe ommcaHue B (opme, aHATOTHYHON OOMICTIPUHSATOMY MOCTPOCHHUIO IMPOTOKOJIA

ucnbiTanuii. Oco0oe BHUMaHHME [OJDKHO OBITH OOpaiieHo Ha OMHCaHWE IIeJIH, YCIOBHM
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SKCIIEPUMEHTA, HUCIOJIb3YeMOM ammapaTypbl, METOIWKY OOpabOTKM JaHHBIX U  OIICHKY

IIOIPELIHOCTEM.

8. PazpaboTka pyHKUMOHAJBLHOM U CTPYKTYPHOM CXeM

BHauane npousBoauTcs pa3paboTka (DyHKIMOHAJIBHOW CXEMbl, KOTOpas MpeacTaBiseT coOoi
MEPEYHCICHUE W B3aMMOCBS3b BCeX (YHKIMOHAIBHBIX MPEoOpa3oBaHUN CUTHAIOB B CHUCTEME.
@OyHKIMOHANBHAS CXeMa pa3pabaThIBaeTCs Ha OCHOBE MMEIOUIMXCS aHAJOroB (IIPOTOTHUIIOB) U
MaTEMaTHYECKON MOJENIH CUCTEMBI.

Jlis HaliIGHHBIX aHAJIOTOB (CM. M. 5) yKa3bIBAalOTCS UX HEJOCTATKU M HECOOTBETCTBUE 3a/laHUIO HA
npoekTupoBanue. C y4eToM S3THX HEIOCTATKOB pa3padaThIBaeTCsi HECKOJIbKO BapuaHTOB (2-3)
YCOBEPIICHCTBOBAHHBIX (DYHKIIMOHAIBHBIX CXEM, YJIOBJIETBOPSIOIIUX YCIOBUSAM 3a/laHusl, a 3aTeEM
U3 3TUX BapUaHTOB BBIOMPAETCS HAWJIYYLIMH 1O BBEJICHHBIM paHee KpuTepusM 3¢ ¢dexTuBHocTH. B
nporecce 3TOH paboThl MEpBOHAYaJIbHAS MaTeMaTHUeCKassh MOJENIb CUCTEMbl MOXKET M3MEHSThCS
WM YTOYHSTHCS.

[Tpomiecc BBIOOpa BapuaHTa (YHKIMOHATIHHOH CXEMbl M YTOYHEHHUS MATEeMaTHYECKOH MOJEIH
00513aTeNIbHO JOJKEH ObITh OTpPa)KeH B MOSCHUTENBbHOM 3aIllMCKe, MOCKOJIBKY MO3BOJISIET OLIEHUTD
yCWIMS CTYAEHTa MO ONTHUMM3aluuu cuctembl. CTeneHb aeTann3aiui (QyHKIMOHAIBHOW CXEMBI
OTpeENseTCs TEM, YTO KaXAbId 3JIEMEHT 3TOM CXeMbl JOJDKEH BBINOJIHATH (PYHKIIMOHAJIBHO
3aKOHUYEHHYIO ONEPaIMIO U MOKET ObITh pealM30BaHHBIM B BUJE OT/IEIBHOIO y3J1a alnaparypsbl.
CTpykTypHas cxeMmMa IMpejacTaBiseT co00il COBOKYMHOCTb OJIOKOB (Y3JIOB) CHCTEMBI U HX
B3aMMOCBSI3€H, MPUYEM 3TH CBA3M MOTYT OBITh 3JEKTPUUYECKHMH, MEXaHHYECKUMHU U JIPYTHMH,
NpSIMBIMA WM KOCBEHHbIMH. KaIplii 371€MEeHT OJIOK- CXeMbl JOKEH OBITh KOHCTPYKTHUBHO
peanu3yemMbIM, O 4€M CTYACHT MOXKET CYAMTh 10 MMEronmMMcs a”Haioram. Ha 3ToM stame moxer
MOHAZI00UTHCS BEPHYTHCS K 0030py JIUTEPATYPHI C LIEIbI0 IIOUCKA AHATIOTOB OT/AETIbHBIX Y3JI0B.

B cocraB Onok-cxeMbl MOTYT BXOOUTh MHKpPOIPOLIECCOPHI WM  IIeJible  KOMITBIOTEPHI,
BBITIOJHSIONINE OJIHY WJIM HECKOJbKO (PyHKUIMOHANBHBIX omnepauuid. [IpumeHeHHe KOMIBIOTEPOB
JOJKHO OBITh 0OOCHOBAHHBIM, OHO JOJDKHO YIIy4YIlaTh KaueCTBEHHBIE IMOKA3aTeN CUCTEMBI, HO HE
YBEIMYMBATh CYIIECTBEHHO €€ CTOMMOCTb. LludpoBas oOpaboTka CUrHAJIOB HAaXOAMUT Bce Oosee
IIMPOKOE TPUMEHEHHE B COBPEMEHHBIX paauocuctemax, u OBY Bce Oosiee mpubmmxaroTcs K
aHTeHHaM, 3TOT MPOIECC CAEPKUBAETCS, B OCHOBHOM, JIMIIb HEJOCTATOUYHBIM OBICTPOJEHCTBUEM
ALII. Kpome TOro, HEKOTOpbIE ONEpaIlMU BBIIOJHIOTCA NPOILIE W JELIEBIE C NPUMEHEHHEM
AHAJIOTOBBIX YCTPOWCTB, HAmpUMep YCTPOHCTB NapajieNnbHOH 00paOOTKM CHUTHAJIOB HIIU
CIEKTPAJIbHOM 00pabOTKH C MOMOUIBIO aKyCTO-OMTO-3JEKTPOHHBIX MPUOOPOB, PA3IUYHOrO poJa
¢uibTpoB U T.A. OnHAKO, MO MEpE COBEPLICHCTBOBAHUS KOMIIBIOTEPOB M MMKPOIPOLIECCOPOB

MPOIIECC BBITECHEHMSI QHAJIOTOBBIX YCTPOMCTB OyneT mpomoipKaThes. [1oaToMy KakIblii HOBBIN
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IMIOTOK CTYACHTOB MOOJIKECH OCHOBBIBATH CBOC IIPOCKTHPOBAHUC Ha HOBOHM DJIEMEHTHOH WU

MHUKPOIPOLIECCOPHOH 0a3ze.

9. OnpenesneHne TeXHNYECKUX TPeOOBAHMI K 3JIeMEHTaM CXeM

ITocne cocrtaBiieHUs! CTPYKTYPHOH CXEMBI OINpPENENAIOTCA MOAPOOHBIE TEXHUYECKHE TpeOOBaHUs
(TT) k xaxnoMy u3 ee anneMeHToB. IIpu peanbHOM npoekTupoBanuu cucremsl 3tu TT nepenaroTcs
B OTHENbl M JIabopaTopuu Ui pa3pabOTKM MPUHIUMNHAIBHBIX CXEM, MAaKETHPOBAHMA,
KOHCTPYKTOPCKOM pa3pabOTKU U M3TOTOBJIECHHUS OIBITHBIX 00pa3LoB y3/10B cucTeMbl. [losTomy
OINIpENICJICHUE TEXHUUYECKUX TpeOOBaHMH K 3JEMEHTaM CTPYKTYpPHOW CXEeMbl SIBJISIETCS
OTBETCTBEHHOH U TPYAOEMKOM 3aa4ei.

C ToOukHM 3peHHs] MH)KEHEpa-CUCTEMOTEXHHUKaA Ipu omnpeneneHuu TT K aneMeHTaM CTPYKTYPHBIX
CXeM Heo0XO0MMO, IPEXk/Ie BCEro, YUUThIBATh, KAK 3T TPEOOBaHMS MOBIUAIOT HA pabOTy CUCTEMBI
B IIeJIoOM, Ha ee 3(()EeKTUBHOCTh M INOKa3aTeau HazHaueHus. Tak Kak Jiro0as CUCTeMa COAEPIKUT
MHOKECTBO OOpaTHBIX CBS3€HM, M3MEHEHHE IapaMeTPOB OJHOrO y3Jia HEU30E€KHO NPUBOJUT K
W3MEHEHUIO TapaMeTpoB JpyrHX Vy3JI0B U cucTeMbl B 1einoM. Hanpumep, yBenuueHue
KodppUIMEeHTa YCHUJIEHHS YCWIMTENEeH MOXET MpPHUBECTH K HEyCTOMuuBOW pabore MM K
YMEHBIIEHUIO AWHAMHMYECKOTO [Mana3oHa CHUCTEMBI, a, CJIEJOBATEIbHO, K HCKAKEHUSAM WIN
YBEJIMUEHHUIO BEPOSATHOCTH TMpOMycKa CcUrHaioB. [lo 3TUM ke mNpuUuMHaM [Uid  KaKJIoro
TEXHUUYECKOI'0 IapaMeTpa OJI0Ka WM y3ja 3a/1at0TCsl TOMMYCTUMbIE OTKJIIOHEHUS (JIOITYCKH).

IIpu onpenenennu TT K 3y1eMeHTaM CXEMBI ITOJIE3HO HA ATOM CXEME B KaKJJOM COEIMHEHUU yKa3aTh
napaMeTpbl CUTHAJOB: YacTOTy WJIM YaCTOTHBIM Juana3oH, (GopMy WM HapamMeTpbl (HOpMBI,
aMIUIUTYly, TMHAMUYECKHI Tuana3oH U T.11.

B TekcTe MOSCHUTENBHOM 3alMCKU Kaxaoe TpeOoBaHME K OJIOKY WM Y31y JOJKHO OBITh
000CHOBAHO: JINOO PACCUUTAHO, JIMOO MPUHATO HA OCHOBAHUHU YKA3aHHBIX TaM e MPUYUH MU

COOOpaKCHHIA.

10. Anasm3 cucrembl

[IpoexTupoBaHuE CUCTEMBI 3aKAHUMBACTCS €€ aHaIU30M. Llenbro aHanm3a SBISETCS pacdeT BCeX
KayeCTBEHHBIX XapaKTEpUCTHK (IMOKa3aTejell Ha3HAueHHs) CHCTEMbl C YYETOM IapaMeTpoB U
XapaKTEPUCTUK BXOJHBIX BO3ACHCTBUM, MPUHATHIX TEXHUUYECKUX PEIIECHUN M MPEITyCMOTPEHHBIX
(GYHKIIMOHATBHBIX MpeoOpa3oBaHUM, TEXHUYECKUX XapaKTEPUCTHK JIIEMEHTOB CTPYKTYPHOMI
CXEMBI.

IToCKOIBKY NMPAaKTUYECKU I KaXIOW CUCTEMBI P BXOAHBIX BO3IACHCTBUNM HUMEET CIy4alHYIO
IPUPOJY, AaHAIU3 CUCTEMBI IPECTABIIET cO00M cTaTHCcTHYECKYIO 3anauy. [Toka3arenyu Ha3HaueHMs

CUCTEMBI, IIoJIy4acMBbIC B PE3YIbTATC aHaJIn3a, SABIIAKOTCA oo CTaTUCTHYCCKHUMU
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XapaKTepUCTHUKAMU HEKOTOPBIX BEJIIMYMH, JIUOO caMH MPEACTaBISAIOT cOO0M ciydaliHble BEJIMYUHBI,
KOTOpBbIE MOYKHO XapaKT€pU30BaTh TOJIBKO CTaTUCTUYECKU. B 11000M M3 3TUX CilydaeB aHalIu3
OOBIYHO CBOJUTCS K OIPEICIICHUIO CTATUCTHYECKUX XapaKTEPUCTHK MM 3aKOHOB pacIpeeseHus
(GYHKIIMOHATBHBIX  MPEOoOpa30BaHUl  COBOKYIMHOCTH CIYYalHBIX BETUYMH WIH  (DYHKUIUH.
CooTBeTCTBYIOIIME 3aJa4d PEHIalOTCd METOJAMH TEOPUM BEPOSTHOCTEH, TEOPHM CIy4YahlHBIX
¢byHKUIMH (TPOLECCOB) U MATEMAaTHYECKON CTAaTHCTUKHU.

B cnydae cinoxHBIX (DYHKIMOHAIBHBIX MPEOOpa3oBaHMi (CIOKHOW MAaTEMaTHYECKOW MOJENn
CUCTEMbI) aHallu3 MOXET ObITh IMPOBEIEH IMyTeM YHCICHHOTO MOJEIUPOBAHUA (METOJIOM
CTaTUCTUYECKUX HCIIBITAHUMN ), aHaJIOTUYHO OMUCAHHOMY B II. 7.

Pesynprarel aHaim3a CpaBHUBAIOTCS C IOKA3aTeIsIMU Ha3HA4YCHMs, 3aJaHHBIMM B 3aJaHUHU, U

J€1acTCs BBIBOJA O BBIINIOJHCHUHU 3aJaHUs B IICJIOM.

11. CocraBienue u opopMJIeHHE OTHETA

CocraBienue ordera (MOSICHUTEIBHOM 3aMUCKU) CIIAyeT HAaYWHATh C CAMOT0 Hadaia paboThI HaJ
npoektoM. [Ipexae Bcero, HEOOXOIUMO COCTaBUTh OIJIABJIEHUE OTUETa, OCHOBBIBASICH HA pa3jeiax
paloThbl, yKa3aHHBIX B 3aJaHMM. B0O3MOXHO, YTO 3TO MEpBOHAYAIBHOE OIJIABICHHE OYyIeT B
JambHEUIIeM CKOPPEKTHPOBAHO MM M3MEHEHO, OJJHAKO €ro Hajauuue OyneT IUCHHUILIMHUPOBATH
CTyJIeHTa, HAllOMHUHAaTh eMy 00 o0beme mpeacrosieid padoThl U CIOCOOCTBOBATH IIEJICBOMY
(cucreMHOMyY) moAXony K pemraeMoil mpobOieme. Ilocnme cocraBieHus OrJaBiEHUS CIEAYET
IPUCTYIUTH K MOCIIeI0BAaTeNbHOM pa3paboTKe TeMBbI MPOEKTa U MapaJljIeIbHO MUCATh TEKCT OTYETA.
OtnenbHble KYCKH (pa3fienibl) TEKCTa HYXKHO cTaparbcsi oQOpMIIATH TakK, Kak 3TO JOJDKHO OBITh
HanucaHo B oryere. Jlyumie Bcero cpasy HaOupaTh 4acTH (OTPBIBKHM) TEKCTa Ha KOMIIBIOTEpE.
Henenecoob6pa3Ho oaHy U Ty *e paboTy AenaTh ABa)KIbl, TO3TOMY HY)KHO CTapaThCsl BCE 3alUCU
JenaTh B pacueTe Ha OKOHYATEeNbHBIM BapHaHT, 0e3 MpOmycKoB M cokpauieHuid. Heobxomumo
YYUTBIBaTh, YTO MWCIpaBIEHHE 000 HETOYHOCTH WM, HAlpUMEp, MOUCK HEJIOCTAIOLINX
M(POBBIX JAHHBIX HJIM M3TOTOBJIEHHE PHCYHKa MOTpeOylOT B JaibHeWmeM ropasao Oosblie
BpPEMEHH, YEM €CIId CAeNaTh 3Ty paboty cpady. HyxHo ¢ camoro Hayana paOoTbl IPeIyCMOTPETh
OTAENbHBIA (ailn (cTpaHUIly) AN CIUCKA JHUTEPAaTyphbl, U OGOPMIIATH 3TOT CIHUCOK TaK, Kak
II0JIO’KEHO 10 CTaHAApTy (CM. IpUIIOKEHUE 3).

Takum o0Opa3om, OTHET NUIIETCS HE B KOHIE MPOEKTHPOBAHMUS, a B Ipolecce paboThl Hal
MIPOEKTOM, HAYMHAs C CaMOT0 Hayaia 3TOl paboThlI.

B xonme pabotel criemyer cdopmarupoBaTh (IE€penucaTtb) OKOHYATEIbHBIA BapHaHT OTYETa
(mosicHuTeNnbHOM 3anucku). B cooTBeTcTBUmM ¢ OOpaszoBarenbubiM crangaprom OC TACYP 6.1-97
u I'OCT 2.105, nosicuuTtenibHas 3aMcKa JOJIKHA COJEPKATh:

TUTYJBHBINA JTUCT (TI0 PopMe TpHIIoKEHUs 2),
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3a/laHKe Ha MpoeKTHpoBaHue (o popme mprtoxeHus 1),

coJIepKaHue,

BBEJICHUE,

OCHOBHYIO 4acTb,

3aKJIIOYEHHE,

CIHMCOK MCII0JIb30BAaHHBIX UCTOYHUKOB (110 (popme npuioxenus 4),

IIPUJIOKEHUS.

[TosicHuTenpHas 3amucKa JOJKHA OBITh COCTaBJIEHA HA PYCCKOM si3bIKe. JlomycKaeTcs BBIIOJHEHHE
3aIlMCKU Ha HHOCTPAHHOM SI3bIKE, €CJIM 3TO YCTAHOBJICHO 3aJaHUEM.

B conepxaHuu nepedMcisioTCs 3arojOBKM paslienoB, MOJPA3/eioB, CIMCOK HCIOJIb30BAHHBIX
HCTOYHUKOB U KaXJ10€ MPUIIOKEHHE.

Bce pasnensl, BKiIroYas BBEAECHHE U 3aKIHOYEHHUE, MOJPA3ieiabl M IYHKTHl JOJDKHBI HMETh
HyMepauuio. Bce 3aronoBku pasfesioB M MOAPA3ZeNoB pPa3MEUIaloTCs IOCPEaU CTPOKH U
MeYaTaroTcs CTPOYHBIMH OyKBaMHU (HAaYMHAs C TPOMHCHOW) MOJYXHPHBIM HIPUPTOM TOTO Ke
pa3Mepa, 4TO U TEKCT.

Bo BBeieHHMH yKa3blBalOT OCHOBHYIO II€JIb IIPOEKTa, O0JIACTh HNpPHUMEHEHHs (Ha3HAuYEHUE)
IIPOEKTUPYEMOl  CHCTEMBI, €€ Hay4dyHOE, TEXHMYECKOE 3HA4YeHHME U HKOHOMMUYECKYIO
11e7IeCO00Pa3HOCTh (JIJ1s1 CHCTEM HAPOIHOXO035HCTBEHHOTO Ha3HAUCHUS ).

Conep:xaHve OCHOBHOW YacTH pabOThl JIOJKHO COOTBETCTBOBATh HACTOSIIIUM METOJUYECKUM
ykazaHusM. PyOpuKkanys oCHOBHOM YacTH MPOU3BOAUTCS MO YCMOTPEHHUIO CTyAEHTa. TeKCT JensT
Ha paslienbl, MOoApa3/ensl, MyHKThl. Pa3aensl U noapasaensl JODKHBI UIMETh 3arojOBKH; MYHKTHI,
KaK MpPaBUJIO, 3ar0JIOBKOB HE NMEI0T. Kaxablil pa3/ien 10JKeH HAauMHAThCS C HOBOTO JIUCTA.
UYepTeku, pUCYHKH, CXEMbI M TaOJIULIBI BKIIOYAIOTCS B TEKCT MOSICHUTEbHON

3anucku. Tabmunp! (Tabn. ) U Bce MIUTIOCTPALIUK, BKIIIOYAs CXEMbI U TpapUKU

(Puc. ) momxHbI OBITH MPOHYMEPOBAHBI U UIMETH 3aTOJIOBKU: JIJIs1 TAOIUI] -

BbIIIIE€ TaOJIUIBL, 1J11 PUCYHKOB - HHXKE N300pakKeHHUs.

DopMyJIbl BBIAEIAIOTCA U3 TEKCTA B OT/IEIbHBIE CTPOKH U HYMEPYIOTCSI IBOMHBIM UMCIIOM: MEPBOE -
HOMEp paszjena, BTOpO€ - TOPSIKOBBIA HoMmep Qopmynsl. B Tekcre mpu HeoOXoAMMOCTH
MPUBOASTCS CCHUIKM Ha HoMepa (popmyi. Eciau Gpopmyria ucnomnb3yercst 1Sl YUCIOBOTO pacyera, To
nocyie Gopmysbl 4yepe3 3HAK PAaBEHCTBA 3allMCHIBAIOTCS YUCIIOBblE 3HAYEHHE BCEX BXOJAIIUX B
dbopMyIlly BEIMYMH, UX PACIOJIOKEHHUE JOJKHO CTPOTO COOTBETCTBOBATH MOPSIKY OYKBEHHBIX
obo3nauenuid. Ilocrme BTOpOro 3HaKa paBEHCTBA NPUBOAMUTCS OKOHYATEIBHBIN pe3yibTar (0e3

MPOMEKYTOUHBIX PACUETOB) U Pa3MEPHOCTh (HAUMEHOBAHHE SAMHUIIBI (PU3UUECKON BETUIHHBI).
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Jlis 1eMOHCTpaluy Npyu MyOIMYHON 3allluTe MOTYT M3rOTaBIMBATHCS AEMOHCTPALMOHHBIE JIUCTHI,
BKJIIOYAIOIIME B ce0si HEKOTOphle rpaduyeckue MaTepuaibl, (GOpMyJbl U APYrde OTPHIBKU W3
ITOSICHUTEIIbHOM 3aIIUCKHU.

3aKII0YeHHE JOJKHO COJIepKaTh KPAaTKUE BBIBOABI 110 PE3YJIbTaTaM BBIIIOJIHEHHOW pabOoThI, OLIEHKY
IIOJTHOTBl PELIEHUs IIOCTABJICHHBIX B 3aJaHUU 3a/a4, PEKOMEHJAllMU 10 KOHKPETHOMY
HCIOJIb30BAHUIO PE3YJIbTATOB MPOCKTUPOBAHUS, OLEHKY SKOHOMUYECKOW, HAy4HOM, COLUUAIBHOU
W 00OPOHHOW 3HAYMMOCTH POEKTA.

B cnucok Mcnonb30BaHHBIX HUCTOYHMKOB (CM. NMPHIIOKEHHE 4) 3alMChIBAIOTCA BCE MCTOYHMKH, HA
KOTOpbIE UMEIOTCS CCBUIKM B TEKCTE IOSICHUTENBbHOM 3amucKu. VICTOUHMKH, Ha KOTOpPbIE HET
CCBUIOK, B CIIMCOK HE BKJIIOYAIOTCS. VICTOUHMKYM B CIIMCKE HYMEPYIOTCS B MOPSAKE UX YIIOMUHAHUS
B TEKCTE MOSICHUTENIbHOM 3amucKu. B TekcTe 3amucKku cChUIKM HA HOMEP UCTOYHHMKA MPUBOASTCS B
KBaJpaTHbIX cKoOKax. CiefyeT yuuThIBaTh, YTO BCE MOJIOXKEHUS U YTBEPXKICHUS, COJleprKalluecs B
3allMCKe U HE UMEIOIINE CChUIOK HAa MCTOYHHMKH, CUUTAIOTCS COOCTBEHHBIMU MaTepHajaMy aBTOpA.
Ecnu cTyneHT npuBen JaHHbIE M3 KaKOro- JIMOO MCTOYHUKA O€3 CChUIKM, TO OH MOXET OBITh
OOBMHEH B IUIaruare.

B mpuwioxkeHuss K IMOSCHUTENBHOM  3allMCKe  PEKOMEHAYEeTCs  BKIIOYaTh  MaTepHajbl
WITIOCTPATUBHOIO M BCIIOMOTATENILHOTO XapakTepa. B mpuiioskeHUst MOTYT OBITh MOMEIIEHBI
Tabnuupl 0oJbIIOro QGopmara, JTOMOJHUTEIbHBIE PAacyeThl, OMHMCAHUSA NMPUMEHSEMOTO B INPOEKTE
HECTaHJapTHOTO 000PYyI0BaHUS, MPOrPaMMbl U pacredaTtku ¢ DBM, mpoTOKOIbI UCTIBITAHUN, aKThI
BHEJPEHHUS, OTYETHl O MAaTEHTHBIX HCCIIENOBaHUAX M T.I. Ha Bce NMpUIIOKEHUS B TEKCTE 3aIUCKU
JOJDKHBL OBITH CChUIKHM. Kaknoe mnpuiioskeHHe J0JDKHO HMMETh COJepKaTeIbHbIN 3arojoBOK U
HA4YMHATHCA C HOBOT'O JIMCTA.

[MosicHuTenpHas 3amucKa, KaK MpaBwWio, JODKHA ObITh HaOpaHa Ha KommbloTepe B popmare Word
wi PDF u otnieyarana Ha nmpuHTepe Ha JucTax ¢popmara A4 Ha oJJHON WM 00EUX CTOPOHAX JIMCTa
yepe3 1,5 wmaTepBama mpudrom Times New Roman wnm Arial pasmepa 12. Bcee nuctor
MOSICHUTENIbHOM 3alMCKH JODKHBI MMETh CKBO3HYIO HyMmepaiuio. IlepBbIM JHCTOM sBIsieTCS
TUTYIBHBIA TCT. OpUEHTHPOBOUHBIA 00HEM NOSCHUTENBHOH 3amucku - 30-60 JmcToB.
JlonmyckaeTcs, B MOPSJIKE UCKIIIOUEHUS], aKKypaTHOE BBIIIOJHEHNE 3aIMCKU PYKOITUCHBIM CIIOCOOOM,
1100 BNUCHIBAHUE OT PYKH (POPMYI M COCTaBICHHUE PUCYHKOB U IpauKOB.

[TosicHutenpHast 3amucka JOJKHA ObITh cIIMTa (TMeperuieTeHa) U MUMETh OOJIOKKY W3 TUIOTHOM
Oymaru, KOTopasi OJHOBPEMEHHO MOXKET OBITh TUTYJIbHBIM JIUCTOM.

[ToompsieTcss OTHOBPEMEHHOE IMPECTABICHHE MOSCHUTEILHON 3aIIMCKH B JIEKTPOHHOU (hopme Ha
JMCKETe, KOTOpasi IOJDKHA OBITh MPH 3TOM BCTaBJIEHA B CIICIUAIBHBIA KOHBEPT B KOHIIE 3aIHUCKU.

OnHako, mpeicTaBIeHUEe TBEPOW KOTIMH B JIIOOOM CiTydae SIBIISIETCS 0053aTEIbHBIM.
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bonee monpoOHbIe cBeneHns 00 OOMMX TPeOOBaHMAX W MpaBHiIaX O(POPMIICHHUS MOSCHUTEIHHOU
3alUCKM MOXKHO TIOJNIy4uTh U3 oOpazoBarenbHoro crangapra OC TACYP 6.1-97 wm wu3
FOCYI[apCTBeHHBIX CTaHAapTOB, HA KOTOPBIC €CTh CCHIIKH B 3TOM JOKYMCHTC.

[Tocne okoH4aHUsT HAOOpa MOSICHUTENBHOW 3alMCKH CIIEAYyeT BHHMATEIBHO TpouuTarh ee. [lpu
TOM MOTYT OBITh BHECCHBI HEOOXOIUMBIC JOTIOJIHECHUS WIH Pa3bsiICHEHUS, a TAKKE yCTPaHEHBI
IOBTOPBI HWJIKM JIMIOHUC MAaTCpuajibl, HC HMUMCHOIIMC MpAMOro OTHOIICHHA K 3aJaHUI0 Ha
IMPOCKTUPOBAHUC. Cﬂe;[yeT TaK¥XKEC O6Hapy)KI/ITB " UCIPABUTHb CTUIIMCTUYCCKUC U I'PaMMATHYCCKUC

OILINOKH.

CnMcoK MCIo/Ib30BAHHBIX HCTOYHMKOB

1.Yepnsime A.A. OC TYCVYP 01-2013 «PaboThl CTyAeHYECKHE 10 HANIPABICHHUSIM OJTOTOBKH H
CHELUAIBHOCTAM TeXHUYecKoro npoduius. O6mue TpedboBanus U mpasuia opopmieHus». ToMck,
2013. Pexum  moctyma:  http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/ 120
documents/inside/tech_01-2013_new.pdf

2. TOCT P 7.0.5-2008 Cucrema cTaHIapToB 10 HHPOpPMAIHH, OMOIUOTEIHOMY W H31ATCIHCKOMY
neny. bubnmuorpaguueckas ccpuika. O0ure TpedoBaHus U MTpaBUiia COCTABICHHUS.

3.TOCT P 7.0.11-2011 Cucrema crannaptoB 1o uH(GopmMaiuu, OnGINOTEUHOMY U U3/1aTEIbCKOMY
neny. Jluccepranus u aBropedepat nucceprauuu. CTpyKTypa U npaBuiia opopmIIeHus.

4. TOCT 2.105-95 Enunas cucrema KOHCTPYKTOPCKOM mokymeHTarnuu. OOmue TpeOoBaHHS K
TekcToBbIM pokymeHTaM. 6. OCT 2.106-96. Ennnas cucreMa KOHCTPYKTOPCKOH TOKYMEHTALUH.
TexkcToBbIE TOKYMEHTHI.

5. I'OCT 2.201-80 Enunas cucreMa KOHCTPYKTOPCKOW TOKyMeHTauuu. OO603HaueHue u3JIenuil u
KOHCTpyKTOpckuX gokymeHtoB. 8. ['OCT 2.501-88 Enunas cuctemMa KOHCTPYKTOPCKOM
nokymeHrtanuu. [IpaBuna yuera u XxpaHeHus.

6. 'OCT 2.316-2008 Enqunast cucreMa KOHCTPYKTOPCKON JokyMeHTanuu. [IpaBuna HaHeceHus Ha
yepTexxax HaAMnucen, TeXHUYeCKUX TpeOOBaHUM U TabIuIL;

7. TOCT 3.1201-85 Enunas cuctema TeXHOJOTHMUYECKOW JOKyMeHTamuu. Cucrema 00O3HAYEHUS
TEXHOJIOTUYECKON JOKYMEHTAIINH;

8. 'OCT 7.1 -2003 Cucrema cTaHzapToB Mo HMHGpOpMALUU, OUOIMOTEYHOMY U U3JATEIBCKOMY
neny. bubnmorpaduyeckas 3amuck. bubmmorpaduueckoe omucanue. OOmme TpeOOBaHHUS W
MIpaBUJIa COCTABIICHMUS;

9. T'OCT 7.9-95 (UCO 214-76) Cuctema ctannapToB 1o uHpOpManru, OMOINOTEYHOMY U H3JATEIbCKOMY

nemy. Pedepar u annoTarms. O0mue TpeboBaHus;
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10. TOCT 7.12-93 Cuctema ctanaapToB 1o nH(GopMaIuu, OMOJIMOTEIHOMY U U3AATEIIbCKOMY JIETy.
bubmmorpaduueckas 3ammch. CokpaimieHue CJIOB Ha pycckoM si3bike. OOmme TpeOoBaHus U
MPaBUIIA;

14. TOCT 7.32-2001. MexrocynapcTBeHHbIH cTtangapT. CucreMa CTaHIapTOB MO WHGOpMAIUH,
OuOIMOTEeYHOMY U U3/aTeNbcKOoMY Jieny. OT4eT 0 HaydyHO-HCCIeA0BaTenbcKoil padote. CTpykTypa
U mpaBuIa o(hopMIICHHUS;

11. TOCT 8.417-2002 TI'ocynapcTBeHHasi cucTeMa OOecreyeHus: €AMHCTBA U3MepeHuid. EauHuIb
BEJIMYMH;

12. TOCT 19.103-77 Enunasi cucteMa mporpaMMHOM AoKyMeHTaruu. O003HaYeHUs MpOrpaMM U
MIPOrPaMMHBIX JOKYMEHTOB;

13. TOCT 34.201-89 HWadopmanumonHnas TexHoJIOoTHsA. KoMIUlekc  CTaHIapTOB  Ha
aBTOMATHU3HPOBAaHHBIE CHUCTEMBbl. BuAbl, KOMIUIEKTHOCTh M OOO3HAUYE€HHE JIOKYMEHTOB IpHU
CO3JJaHUU aBTOMAaTU3UPOBAHHBIX cucTeM; 121

14. OK 012-93 OOmepoccuiickuii K1acCUPUKATOp HU3ACTUH U KOHCTPYKTOPCKUX JOKYMEHTOB
(xmaccuduxarop ECK/);

15. P 50-77-88 Pexomenmauuu. Enunas cucrema KOHCTPYKTOpCKOW noKymeHTauuu. [IpaBumia

BBIITOJIHCHUS AUarpamMm.
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[Tpunoxxenue 1
Dopma 3a0aHus HA NPOEKMUPOBAHUE
MunucrepcTBo oOpazoBanus U Hayku Poccuiickoit deneparun
TOMCKHWH TOCYJAPCTBEHHBIMI VYHMBEPCUTET CHCTEM VIIPABJIEHUSA U
PAJUOBJIEKTPOHUKHA
Kadenpa pagmoTeXxHUUECKUX CHCTEM
YTBEPXJIAIO
3aBenyroumii kadeapoit PTC
«» 20 1.
3AJAHUE
Ha KypCOBOE€ MTPOEKTUPOBAHKE TI0 AUCHUTUTNHE «CUCTEMOTEXHHUKA» CTYIIEHTY TP.
1. HaumeHoBaHMe mMpoeKTa
2. Ilesib (Ha3HAYEHHE) POEKTUPYEMOI CHCTEMBI
3. KpaTkoe onucanue npoeKTupyemMoii cucTeMbl
4. OcHOBHbIE TAKTHYECKHE XaPAKTEPUCTHKH (IIOKA3aTe/IM HA3HAYEHHA)
5. Conep:kaHue NPOEKTHPOBAHUS
5.1. OOmee omnMcaHMe CUCTEMbl C  XapaKTEpUCTUKOH €€  OCHOBHBIX  IPU3HAKOB:
IEJICHAIPABICHHOCTH, BBIIIOJTHAEMBIM (PYHKIIUSAM, CJIOXKHOCTH, CTETIEHH aBTOMATH3AIMH, HATMIHS
MOMEX U MEMIAIMnX (PakTopoB H Jp.
5.2. TlocraHoBKa 3aJayM: OINUCAHHE OKPY)KEHHUS CHUCTEMbI C TEPEUUCIEHHMEM BCEX BXOIHBIX
BO3JCUCTBUI W ONpeleNeHUEeM HMX IapaMeTpoB (YMCIOBBIX XapaKTEPHCTHK), MEpEeUYHCICHUE U
OIMCaHHWE BBIXOJOB CHCTEMBI, 3aJJaHHe OOJIACTH JOMYCTHMBIX TEXHHUYECKHX pEIICHUH, BBIOOD
KpuTepHsi 3Q(HEKTUBHOCTH [T ONITUMHU3AIIH CUCTEMBI.
5.3. Pa3zpaboTka MeToa paboThl U MAaTEMaTHYECKONW MOJIENIU CUCTEMBI.
5.4. IlnanupoBaHHe U TPOBEJIEHHE HKCHEPUMEHTa (B TOM 4YHCIE KOMIIBIOTEPHOTO) C LEJbI0
MOJIy4YEHUsI HEOCTAIOIIUX JI MPOEKTUPOBAHUS JaHHBIX, 00paboTKa pPe3yabTaTOB IKCIEPUMEHTa
(BBITIOJIHSAETCS TPU HEOOXOITUMOCTH).
5.5. CocraBienue 1 000CHOBaHHE (DYHKIIMOHAJIBHOW CXEMBbl CHCTEMBI, pa3paboTka CTPYKTYpPHOH
CXEMBI.
5.6. Onpexnenenre u 3a1aHNe TEXHUIECKUX TPEOOBAHUH K DJIEMEHTAM CTPYKTYPHOH CXEMBI.
5.7. AHanM3 CUCTEMBI: pacyeT OCHOBHBIX KaUeCTBEHHBIX MTOKa3aTeseld Ha3HAYCHHUS.
5.8.BbIBOJIBI O JOCTOMHCTBAX, HEJOCTATKaX M MyTAX JAIbHEHIIIEr0 COBEPLUICHCTBOBAHUS CUCTEMBI.
5.9.
5.10.
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6. OcHOBHbBIE pa3/iesibl 0TUeTA:

6.1.BBenenHue (MOCTaHOBKA 3a/1a4H )

6.2. Metoa paboThl CUCTEMBI U €T0 MATEMAaTUIYECKOE ONMCAHNE
6.3. ®yHKIIMOHANEHAS U CTPYKTYPHAS CXEMBbI

6.4. Texuuueckue TpeOOBAHUS K JIEMEHTaM CTPYKTYPHOMH CXEMBI
6.5. AHanM3 KaYECTBEHHBIX IMOKA3aTEICH CUCTEMBI

6.6. 3aKr0YCHHE U BBIBOJIBI.

6.7. CIMCOK HCITOJIb30BAHHOM JIUTEPATYPHI.

6.8. ITpwioxenus (mpu HEOOXOIUMOCTH ).

6.9. Pekomenayemas Jqureparypa

Jlara BbI1aUN 3a/1aHUs

JlaTa 3amuThl oTYETa

PykoBomuTeNnb NPOSKTHPOBAHUS

[Toanucek cTynenra
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[Tpunoxenue 2
Dopma mumynbHo20 AUCma
MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannn
TOMCKUIU TOCYJJAPCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJIEHUSA U
PAJUODJIEKTPOHUKHA

Kadenpa paanoTeXHUYECKUX CUCTEM

(Ha3BaHME MPOCKTA)
[TosicuutenpHas 3aMUCKa K KypCOBOMY IIPOEKTY MO AUCIUILIINHE
«CuCTEeMOTEXHUKA»
ABTOD IIPOEKTA - CTYAEHT Ip.

Iloamuce ®.1.0. crynenTa

PykoBoguTens npoekra -
JIOJKHOCTB, y4. CTEIIEHb, 3BAHUE,

®.1.0. npenonasarens

Tomck -20 T

22



[Tpunoxenue 3
IIpumep ogpopmnenus cnucka 1umepamypul
CnHcoK MCIo/Ib30BAHHBIX HCTOYHMKOB
Oonomomnoe uzoanue
[uno B.JI. I[Tonynsipublie miudpoBbie MEKpOcXeMbl. - M.: Panno u cBs3b, 1989. - 240 c.
OcHoBbl Teopum 1eneit: YueOnuk s By3oB / [.B.3eBeke, I1.A.Monkun, A.B.Herymm,
C.B.Crpaxos. - M.: Dneproaromusaar, 1989. - 528 c.
OYHKIIMOHAIBHBIC YCTPOKUCTBA CUCTEM dJIeKTponuTanus HazeMHord POA / Ilox pen.
I"''Koctukona. - M.: Pagno u cBsa3p, 1990. - 158 c.
Bano D.0. BnusHue 2JIEKTPOMArHMTHBIX IOJIEH Ha JKpaHUpoBaHHbIE Kabemu / Ilep. ¢ aHrm.
I"'M.Mocumna; ITox pen. JI.[I.PazymoBa. - M.: Cs3b, 1983. - 150 c.
Munozomomnoe uzoanue
CrnpaBounuk no paauonokauuu / [lox pen. M.Ckonnuka / Ilep. ¢ anri. (B yeTblpex ToMax) Mo
obmieit pen. K.H. Tpodpumosa. Tom 1. OcuHoBsl panuonokanuu / [Tox pen. S.C.Uuxoku. - M.: Cos.
Panmo, 1976. - 456 c.
Hopmamueno-mexnuueckue u nameHmHsle 00KyMeHn bl
I'OCT 7.32-91 Otuer 0 Hay4HO-UCCIIE0BaTENbCKOM padoTe. CTpyKTypa U npaBuia opopMIIeHHUs.
A.c. 1834631 CCCP, MIIK 5 HOS5K 7/12. Amoptusupytoiee yctpoiictBo / B.B.Moxpsiiies. - Ne
4753276/21; 3ass. 24.10.89; Ony0:. 30.12.94, bron. Ne 24.
ITat. 2025839 PO, MIIK 5 HO1P 9/00. KoppekTop rpynnoBoro BpeMeHH 3aMeaIeHus /
B.[poranes, H./[.Mamtotun, U.M.Bepmmnann, B.H.Penko. - Ne 5006466/09; 3ass. 18.07.91;
Ony6:. 30.12.94, Bron. Ne 24.
Cocmasnan wacme 00Kymenma
Anppromenko b.JM. TpaH3uCTOPHO-IaMNOBBIM BBIXOAHON Kackaj YCHIMTENS MOIIHOCTH //
Paguomntobutens. - 1992. - Ne 6. - C. 38.
JlorunoB E.A. TIpo6nemsr cucrematuku u kinaccudukarnuu // Te3. Jlokn. Ha Hayd.-Teoper. kKoH(.,
11 nek. 1978 r. - HoBocubupck, 1978. - C. 12-20.
PemuzoB K.C. Hopmuposanue tpyaa // I'ypesroB C.X., [TonskoB U.A., Pemuzos K.C. CripaBouHuk
HKOHOMHMCTA TIO TPYAY. - 5-€ U3/., I0m. u niepepad. - M., 1982, I'n. 1. - C. 5-58.
/lenonuposannasa nayunaa paboma
Ky3znenos 10.C. u np. U3mepenne ckopocTtu 3Byka / MOCK. XUM.-T€XHOJ. UH-T. - M., 1982. - 7 c. -
Hen. B BUHUTH 27.05.82, Ne 2641.
Heonyonuxosannulii 00Kymenm
Mumypa O.C. IlpenensHble TeopeMbl Tl GYHKIIMOHATIOB OT CIIYYalHBIX ToJIel: JIuc... KaHa. TexH.

Hayk. - M., 1982. - 163 c.
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OnTuueckas mamsaTh Ha AJIEKTPOONTHYECKHX KpHCTajulax. JJeMeHTHas 0aza accoluaTHUBHBIX
YCTPOMCTB paclo3HaBaHUsS OOPa30B M ONTHUECKUX KOMITBIOTEPOB Ha uX ocHoBe. Otuer o HUP /
TomMmckasi rocynapcTBEHHasl akaJeMus CUCTeM yhpasieHuss u paguodnekrpoHuku (TACYP);
PykoBoautens C.M.Ilangapos. - HUY-35: Noe I'P 01910057002; unB. Ne 02.9.40 001988. - ToMmck,
1994. - 35 c.

Dnekmpounwlil pecypc yoaieHHozo 0ocmyna

byropuna O.B. BamotHbiii TeaTp: npama 0e3 3puteneil [Dnektponnblii pecype]| // Poccus B
robanpHOM monutuke. - 2008. - T.6.- Ne 2. - C.167-181. - Pexum pgocryna:
http://www.globalaffairs.ru/numbers/31/9483.html

Martha Olcott A New Direction for U.S. Policy in the Caspian Region [Electronic resource] /
Carnegie Endowment for International Peace. - Washington, DC, 2009. - 7 p. - Mode of access :
http://www.carnegie.ru/en/pubs/briefings/80665.htm
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