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BBEJIEHUE

Hacrosimue MeToauyeckue pEKOMEHJAllMM COCTaBJIEHbl HAa OCHOBE
OJIHOUMEHHBIX HW3JAaHUN JUIsl CTYIEHTOB cHeluanbHOCTH «PannosnekTpoHHbIE
cucteMb» (2004 1.) ¥ JUISL CTYJIEHTOB CIEIUAIBHOCTH «3alUINCHHBIC CHCTEMbI
ca3m» (2005 1.). «PexkoMmeHmanuu» NpeAHA3HAYEHBI JJIsI OKa3aHHUS TMOMOIIU
PYKOBOJUTEISIM JUIUIOMHOTO TPOEKTUPOBAHUS U CTYACHTAM CHEIUaIbHOCTU
090106 «HMudopmarnmonHass 0€30MaCHOCTh TEJICKOMMYHHUKAIMOHHBIX CHCTEM)
IIPU COCTABJICHUU 3aJ]aHUs HA TUIVIOMHOE TPOCKTUPOBAHHUE.

[IpunsaTeie Ha paAMOTEXHUUYECKOM (HaKyIbTETE TPEOOBAHUSI K BBIMYCKHOU
KBATM(UKAIMOHHON paboTe MHXXEHEpa — JUIJIOMHOMY MPOEKTY WA JTUILIOMHOMN
paboTe, a TaKkKe TOPAJNOK €€ TMPEJACTABICHUS U 3allUThl TPUBEJCHHI B
NPWIOKEHUH A.

Odopmienne BKP nomkno coorBerctBoBarh ctanaapty OC TYCVYP 6.1-
97" «PaGoThI CTY/ICHICCKHE YUeOHBIE U BHITYCKHBIEC KBaIM(HKAHOHHEIE. OOLIe

TpeOOBaHUsA U MpaBuia oQPOPMIICHUS».

2 PEKOMEHJAIIMH 110 COCTABJIEHHUIO
SAJAHUSA HA JUITJVIOMHOE ITPOEKTUPOBAHMUE

3aaHue Ha NUITIOMHOE MPOEKTHPOBAHUE COCTaBIsieTCs Ha OnaHke, opma
KoToporo ngana B mnpunokennn b. I[lpum 3anomnenun OnaHka criemyer

MIPUJIEPKUBATHCS CIAEAYIOIMNX PEKOMEHAALIUM.

1.1 Tema BbinyckHoi kBaJupukanuouHoi padorsl (BKP)

B cooTtBercTBUUM ¢ mpoduiieM MNOATOTOBKH HHXXEHEPOB MO CHEIUAIbHOCTU
075600 (090106) «WuDopmammoHHass O0€30MaCHOCTh TEICKOMMYHHUKAIIMOHHBIX
CUCTEM» PEKOMEHJIIYIOTCSI TeMbl MPOEKTOB, MpeJroiararonme pa3padoTKy Ha
ypOBHE (PYHKIIMOHAIBHBIX CXEM KaKOW-THOO TEIEeKOMMYHHKAIIMOHHOW WIIN
undopmanmonot cucremsl. Hanpumep, remamu BKP (quninomMHBIX MPOEKTOB U
pabotr) wmoryt ObiTh: «KopmopatuBHas cetb HHTEpHET MNpeanpusiTUsY,
«3auuuieHHass MOOWIbHAsL CETh MPEANPUATUSIY, «3allulleHHas (uauaibHas CeTh

MPEANPUATHUS, UCTIONB3YIOMIAs AIEKTPOHHYIO IU(PPOBYIO MOATUCH», U T.1.



OcCOOEHHOCTBIO BBITIOTHEHUS TaKUX MPOEKTOB SIBISETCA HEOOXOIUMOCTh
ONTUMU3AIMU pa3padaThIBAEMBIX CHCTEM [0 3aJlaHHOMY WU BBIOPAHHOMY
aBTOPOM KpuTepuio d>PGHEKTUBHOCTH B paMKaxX 3aJaHHbIX OrpPaHUYCHUMH.
Hanpumep, MOXHO ONTUMH3HPOBATh CTPYKTYPHYIO CXEMY CHUCTEMBI C LIEJBIO
MOJTyYEHHUs HAaUBBICHIEH MPOMYCKHON CIIOCOOHOCTH.

Temoit BKP moxeT ObITh OTJIETIbHBINA OJIOK UM MOJYJIb CUCTEMBI. B 3TOM
Clyyae 3aJlaHhe€ Ha JUIUIOMHOE IPOEKTHUPOBAHHUE JOJKHO IPEAyCMaTpPUBATh
npeacrasieHue Ha 3amute BKP cTpykTypHOIl cXeMbl BCE CUCTEMBI C YKa3aHUEM
HAa HEW MecTa W PO MPOSKTHUpyeMoro OJIoKa, a TakKe pacueT BIUSHHUS €ro
NapaMeTPOB HA XapaKTEPUCTUKHU CUCTEMBI B 1IeJoM. [Ipumepsl Takux TeM: «biioku
MYJIBTUIUICKCUPOBAHUSI U JIEMYJIbTUINICKCUPOBAHUSA PAIUOPEICHHON JMHUU C
HECONPATAaEMBIMU CKOPOCTAMH TpueMa W mepenaun», «Moaynb oOHapyKeHHUsI
aHOMAaJIMi B CETEBOM TpauKe C UCIIOJIH30BAHUEM CTATUCTUUECKUX METOOBY.

[lo cornmacoBanuto ¢ mnpodunupyromed kadeapoil TOMYCKAlOTCS TEMbl
IUIUIOMHBIX ~ TPOEKTOB M JPYroro XapakTepa, €clid 3TOro  TpeOyroT
POU3BOJCTBEHHBIE MHTEPECHI NMPEANPUATHS, HA KOTOPOE HANpaBJE€H NUILIOMHHUK.
Ecnam temoii mpoekTa siBisieTcss pa3paboTka IudpoBOrO yCTPOMCTBA, TO 3aJaHUC
JOJKHO TpeAycMaTpUBaTh ONTUMHU3ALUIO JAaHHOTO YCTPOWCTBA, HAMPHUMED, IO
CTOUMOCTHU U OBICTPOACHCTBHUIO. 3aJaHue TOJDKHO BKIIIOUATh B ce0s pa3paboTKy
anroput™Ma u (W) IporpaMMbl pabOThI YCTPOMCTRA.

B mro0om ciydae 3amaHue JAOHKHO MPEAYyCMATPUBATh PACYETHYH) 4acTh
NMPOEKTA, a HE CBOAUTHCSA K KOMILJIEKTOBAHUIO KaKoil JIMOO cUCTEeMBbI (HAampumep,
BBIYUCIUTEILHON CETH) TOKYIMHBIMU H3ACIUSIMH 0€3 HEOOXOJAMMBIX PACUETOB.
JlpyruM BaKHbIM TpeOOBaHMEM K AMIUIOMHOMY MpOEKTy (paboTe) sBIseTCS
BBIIIOJIHEHUE CTYJACHTOM TMNPAKTUYECKONl peaqu3alludl KakoW-T1MOO YacTu
npejyaraeMol cucteMbl (HampuMep, H3TOTOBIEHHE WJIM HACTpPOlKa MOIys
CUCTeMbl, JIMOO peanu3anus NPOrpaMMHOrO ajlrOpUTMAa Ha S3bIKE BBICOKOTO
YpOBHS), a Takke Ja0OpaTOPHbIe UCNBITAHUA CUCTEMBI WM €€ MOJYJIS, JTU0O
uccijaenosanue 3¢pGpeKTUBHOCTH MpeIIaraeMoro aroputMa. Mtak — AurioMHBIN

IMPOCKT CUUTACTCA BBIIIOJHCHHBIM Ha AOJIKHOM YPOBHC, €CJIM B HEM IIPOBCIACHLI



Pacd€Thbl, CCTh NMPAKTHYECKasdA peaan3alludd 1 BLIIIOJHCHBI HCCJACAOBAHUA WIIN

1a00paTOpHbIC UCTIBITAHUS.

1.2 Cpok caaum padotsl Ha kadeapy
Cpox chauM 3aKOHYEHHOrO NPOEKTa Ha Kadeapy yCTaHABIMBAETCS

3aBeyonuM Kadeapoit mpu YTBEPKICHUH 3a1aHUS.

1.3 Haznauenue 1 00,1aCTh NPUMEHEHHSI CUCTeMBbI (YCTPOIiCTBA)

VYka3plBaeTCs Ha3HAUCHHE W JIa€TCA KpaTKas XapaKTepucTuKa 0O0JacTu
OPUMEHEHHUS] MPOEKTUPYEMOM CHUCTEMbI TakK, YTOObBI MOXXHO ObUIO 0OOCHOBATh
npenbsBiIsIeMble K HEW TeXHu4Yeckue TpeOoBaHUs. Eciu mnpoektupyercs He
CUCTEMA, a YCTPOWCTBO WM MPOrPaMMHBIM MOAYJb, CIEAYeT - yKaszaTh [JIs
paboThl B COCTaBE KakKOMl CHCTEMbl OHO IMpeJHa3HadyaeTcsi U Kakue (yHKIHH
BBITIOJHSET, TaK 4YTOOBI 00OCHOBATH TPEOOBAHUS, MPEIBABIIIEMbIE K €r0 BXOAHBIM

W BBIXOJHBIM ITapaMCTpaM.

1.4 Uctounuku pa3padoTku

VYKa3pIBalOTCS ~ aBTOPCKHUE  CBHJIETENBCTBA, OTYETHl 1O  Hay4HO-
UCCIIEIOBATEILCKUM paboTaM, Hay4yHbIE CTaThU, TEXHHYECKas JHUTepaTrypa — B
KOTOPBIX H3J0KE€Hbl MPUHIMUIB WM 000CHOBaHA HEOOXOAMMOCTh JAHHOU
pa3paboTKH, a TakKe TEeXHHUUYECKas TOKYMEHTAIMsl Ha MPOMBIIIJICHHbBIE U3/eNus
WM MaKeThl anmapaTypbl IPOrpaMMHbBIEC TTPOIYKTHI, SIBISIIONTUECS 0a30BBIMU IS
JAHHOM pa3pabOoTKHU.

He cneagyer npuBOIWTH B 3TOM IIYHKTE BECh IEpPEUYEHb HCIIOIb3yEeMOM

JIATEPATYPBI U TEXHUYECKOW JOKYMEHTALUHU.

1.5 Cragum pa3padorku no ECK/]

Beimmycknas kBaymdukarnonHas pabora (BKP) momkHa B OCHOBHOM
COOTBETCTBOBATh OJIHOMY W3 ITAMOB MPOMBIIUICHHON pa3pabOTKU W3AENHM MO
I'OCT 2.103-68: texuuueckomy mnpemioxenuto (I'OCT 2.118-79), sckuznomy
npoekty (FOCT 2.119-73) wmmm texuuwdeckomy mpoekty (FOCT 2.120-73).

Cramust pa3paOOTKU 3aBUCUT OT CJIOKHOCTH MPOEKTUPYEMOW CHUCTEMBbI



(ycTpoiicTBa) U CTETIEHU €€ TOTOBHOCTH K Hayaly MPOEKTUPOBAHUSI.

OO6bluHO  pa3paboTka  BBIMOJHAETCS  HA  CTaJUM  TEXHHUYECKOro
NpeIoKEeHUs1 WM 3CKH3HOro mpoekrta. Ha »Tux craausx, kak MpaBHIIo,
pa3palaTbiBaeTCsl W YTBEPXKIAETCA CTPYKTypHas WiM (yHKIHMOHAIbHAs cXeMma
cucteMbl. Pa3paboTka MNPUHIMIHUATBHBIX  JJIEKTPUYECKUX CXeM U HX
MaKeTUPOBAHUE MPETyCMATPUBAIOTCS JIHUIIL B TOM 00BbEME, KOTOPBI HEOOX0 UM
JUISL  ONIpeNeieHUs TPUHIUIHUAIBHON  BO3MOXXHOCTH CO3/IaHUSI  CHCTEMBI

(ycTpolicTBa) 10 3alyMaHHOMY BapUAHTY.

1.6 CoctaB npoekTHpyemMoOil cCHCTEMbl M YPOBEeHb pPa3padoTKu
BXOASIIIIMX B Hee 0JI0KOB

CocraB cucTemsbl - mepedeHb BXOAIIMX B Hee YacTeil (0J10KOB, YCTPOUCTB U
T.J.), UMEIIIUX ompeneineHHoe (GyHKIMOHAIbHOE Ha3zHaueHue. Hampumep, B
COCTaB paJAMOPENeHHON CTaHIMM MOTYT BXOAMUTH: IEpElaroliee YCTPOMCTBO,
IPUEMHOE YCTPOMCTBO, CHEUMAIM3UPOBAaHHAs LUGPOBas BbIUUCIUTEIbHAS
MalllMHa UHIWKATOPHOE YCTPOMCTBO, UICTOYHMKH NMUTaHUS U T.A. [Ipoektupyemas
CUCTEMa MOXET TIOJHOCThIO KOMIUIEKTOBAaTbCS BHOBb pa3pabaTbIBa€MbIMU
OJloKaMU WM BKJIIOYATh B ceOsl MOKyIHbIE u3Aenus. B naHHOM myHKTe ciemyet
yKa3aTh CTENEHb pa3paboTKU B MIPOEKTE Kaxa0ro u3 6;10koB cucteMsl. [Ipu sTom
Ha/J0 YYUTHIBAaTh, YTO JUIUIOMHBIA MPOEKT HOCUT Y4YEOHBIM XapakTep, a Takke

OIO/HKET BpEMEHHU CTYACHTA.

1.7 Texunueckne TpeOOBaAHUA

1.7.1 OcHoBHBIE NOKA3aTeJIN HA3ZHAYEHH S

JIoJDKHBI OBITH C(HOPMYIIMPOBAHBI JTIOCTATOYHO ITOAPOOHO, TaK YTOOBI B
COBOKYITHOCTH C COJIep)KaHMeM NyHKTa 1.3 3ajjaHus OHM JaBAJIM BO3MOXHOCTH
CIIPOEKTHUPOBATH CUCTEMY (YCTPONCTBO), COOTBETCTBYIOIIYIO €€ Ha3HAYCHUIO. DTH
TpeOOBaHUS JOKHBI OBITh, C OJHOW CTOPOHBI, BBIMIOJHUMBIMH 3a BpEMS,
OTBEJICHHOE CTYJACHTY Ha JUIJIOMHPOBAaHHUE, C JAPYroil - BBIHYXKIATh €ro MCKaTh
ONTUMAJIBHBIE TEXHUYECKHE PEIICHHS ¢ TPOBEPATh PACUETHBIM IIyTEM MX

BLIIIOJTHCHHUC B IIPOCKTC. Ecau (1)YHKI_[I/II/I, BBIIIOJIHACMBIC TTPOCKTUPYCMbBIM



YCTPOWCTBOM, HE HAILJIU SICHOIO OTPAKEHUS B MyHKTE 1.3 3a1aHMsi, TO OCHOBHBIE
MOKAa3aTeNlM Ha3HaYeHUs CleAyeT HayaTh U3Jarath ¢ UX GOpMyJIUPOBKH.

CoBepiieHHO HE0OXOJAMMO YKa3blBaTh B JIaHHOM IYHKTE KOJIMYECTBEHHBIE
XapaKTepUCTUKH pa3pabaThIBa€MOH ammaparypbl, Tak 4TOOBI IPH 3alUTE MPOEKTa
rOCyJapCTBEHHAs! KOMUCCHS MOTJIa OLEHUTh, KAK CTYJEHT CIIPABUIICS C 3aJJaHHUEM,
HACKOJBKO XOpPOIIO BBINOJHEHBl TpeOOBaHUSA, MpPEAbABIIEMblE K OOBEKTY
npoektupoBaHus. Creayer yAeluTh BHUMAaHUE 3aJaHUIO0 MPEAEIOB NU3MEHEHUS
napaMeTpoB B TEIEKOMMYHHUKAIMOHHBIX CUCTEMAx M YCTPOMCTBAX, BEJIUYUHBI U
JOMYCTUMBIX OTKJIOHEHHH OT HOMHHANa BXOJHBIX M BBIXOJHBIX AJEKTPUUECKUX
HANPsDKEHUM, BPEMEHHBIX PEKUMOB pabOTHI anmapaTypsl, BUja U CTaOMIBHOCTU
UCTOYHUKOB dJIEKTPOIUTAHMUS.

N3noskeHre OCHOBHBIX IMOKa3aTelel Ha3HAYEHUS JIOJDKHO OBITh HACTOJIBKO
MOJIHBIM U SICHBIM, YTOOBI 3aJlayM, MOCTABJICHHBIC Mepe]] NUIJIOMHUKOM, ObLIN
HOHATHBl 0€3 JOMOJHUTEIBHBIX pPa3bsCHEHUM o0oMy crnenuanucty, Hembss,
HarnpuMep, UCIOJIb30BaTh TEPMUHBI, YIOTPEOIII€MbIE TOJIBKO B OpraHU3aLUsX, I71€

BBIIIOJIHACTCA ITPOCKT.

1.7.2 TpeGoBaHusi K KOHCTPYKTHBHOMY HCIIOJTHEHHUIO

B rpade «O6mme TpeboBaHUSI» JODKHO OBITH yKa3aHO, YTO COOOM B I1€JI0M
NOJDKHA MPEACTABIATh MPOEKTHpyeMasl —ammaparypa B  KOHCTPYKTHBHOM
oTHomieHun. Hampumep, 23T0 MoXeT OBITh CTallMOHApHAas  YCTaHOBKA,
MOHTHpYyeMasi B JIa0OpaTOpPUH, OTIAEIbHBIM TEPEeHOCHOW mpubop winu OJIOK,
MpeIHa3HAYCHHBIA NI7I1 pa0OThl B COCTaBe CTaHAAPTHOM cToiku. B mocrnemnem
ciy4ae o0s3aTeNIbHO JTOJDKEH OBITh yKa3aH THN cToWku. OO0mme TpeOoBaHUSA K
KOHCTPYKTHBHOMY  HWCIIOJHEHHUIO  ammaparypbl  ONPENIENICHHBbIX  KIJIACCOB
PErIAMEHTUPYIOTCA CTaHAAPTAMU M BEJOMCTBEHHBIMU HOPMAJSIMU. YKaXeM,
narpumep, ['OCT 22261-82 «CpenctBa usMepeHuil 2IEKTPUIECKIX ¥ MAaTHATHBIX
BennuuH. O0uue Texuudyeckue ycnoBusy, a Takke ['OCT 21552-84E «Cpeactsa
BBIYUCIUTENBHON TeXHUKHU. OO0IMe TeXHUYeCKue TpeOOBaHUs, MPaBUia MPUEMKHU,

METO/Ibl UCIIBITAHUM, MAPKHUPOBKA, YIIAKOBKA, TPAHCIIOPTUPOBAHUE U XPAHCHUE .



Ccbllka Ha OJWMH M3 ATUX CTAHAAPTOB WIM MOAOOHYIO JOKYMEHTALMIO [IJIst
JIPYTOro Kjacca anmnaparypsl J0JDKHA COAEPKAThCS B 3aJaHUM.

B rpade «KoHcTpykTOpcKkoil — pa3pabOTKe  MOJUIEKHUTY  CIEAYET
MPeayCMOTPETh pabOThl, KOTOPBIC AaBalu Obl MPEACTABICHUE O MPOECKTUPYEMOM
HU3CIUU B IICTIOM.

B coorBerctBum ¢ I'OCT 2.102-68 «Bumsl ¥ KOMIUIEKTHOCTH
KOHCTPYKTOPCKMX JOKYMEHTOB» Ha 3Tare ICKU3HOTO MPOEKTAa 3TO MOXKET OBITh
pa3paboTka 001mero Buja U rabapuTHOroO ueprexka wuzzienus. JlomoJHUTETbHO
MOXET OBITb MPEeayCMOTpPEHa KOHCTPYKTHBHAs MpopaboTka Kakoro-1ndo
crienuPUIecKoro y3jia: aHTEHHBI, CBEPXBBICOKOYACTOTHOTO TIEPEKIIIOUATEIs,
NepeaHEN TTaHEU U T. 1.

[lewaTHas iaTta, Kak MpaBUIIO, HE JACT MPEACTABICHUSA HU O KOHCTPYKIIUHU
u3JleNds B IIeJIoM, HU O ero cnernuduke. [loaToMy Henb3s orpaHuYuBaTh €€

pa3pabOoTKON KOHCTPYKTOPCKYIO YaCTh MPOEKTA.

1.7.3 ¥YcaoBus 3kcniayaTanuu

B rpade «OOmue TpeboBaHMS» YKAa3bIBAETCS TOCYAApCTBEHHBIA CTaHIAPT
WIM BEJOMCTBEHHAass HOpMalb M TpYINa anmaparypsl B HSTOM CTaHAapTe
(HOpManH), KOTOPOU JOJHKHO YIOBIETBOPATH MPOEKTUPYEMOE M3ICIHUE B LIETIOM.
BHecenue cTonb cepbe3HOro MyHKTa B 3aJ]aHUE HE 03HAYAET, UTO BCE TPeOOBaHUS
YKa3aHHOTO CTaHaapTa (HOpMalH) JIOJDKHBI OBITH BBITIOJIHEHBI B TMPOEKTE MPH
pa3paboTKe CXeMbl B KOHCTPYKIMH. PaboThI, KOTOPHIE TOJKHBI OBITH BBHITIOJIHEHBI
CTyIEHTOM B COOTBETCTBHM C HMMEIOIIUMCS HAa 3TO BPEMEHEM, YKa3bIBAIOTCS B
rpade «IIpopabotke B mpoekte momnexary. OcTaabHbie TpeOOBAaHMS CTaHIApTa
JOJKHBI OBITh yYTEHBI B HKOHOMHUYECKOW YacTH MPOEKTa MPHU IUIAHUPOBAHUU
MOCJIEAYIOMMNX padoT.

Jl71st 000CHOBAaHHOTO 3a/IaHUs YCIOBHH AKCILTyaTallil MOKHO HCITOIh30BaTh
I'OCT 16962-71 «W3nenvs 3AE€KTPOHHON TEXHUKH U BJIEKTPOTEXHUKH. MeTobl

UCTBITAHUN)).



1.7.4 TpeGoBaHus 10 HAAEKHOCTH

TpeOoBaHus 1O HAJIEKHOCTHU, MPEBABISIEMBIE K annapaType, 0KHbI ObITh
000CHOBaHbBI, COOTBETCTBOBaTh COBPEMEHHOMY YPOBHIO TEXHHUKH U TPaMOTHO
c(OpMyIHPOBAHBI.

3amaBaeMasl KOJIMYECTBEHHAs XapaKTepPUCTHUKA HAJEKHOCTU JOJDKHA
COOTBETCTBOBATh BUJY U YCJIOBHUSIM SKCIUIyaTalluu MPOEKTUPYEMOM ammaparyphl.
Bo mHorux cinyuasx ee MoxHO 3anaTh (ppazoit «Cpemnsis HapaOOTKa Ha OJUH
OTKa3 - He MeHee ... yacoB». OnHako »Ta (opMynuMpoOBKa HaJIEKO HE BCErjaa
XapaKkTepu3yeT MoTpeOuTeNbCcKue KadecTBa ammaparypbl. Hampumep, ecnu sta
ammapaTypa OJHOPA30BOTO HKCIOJIb30BAaHHMS M TIpeAHA3HAdYeHa JIsi paboThl B
TEYECHHUE KOPOTKOTO HMHTEpBaja BpeMeHU. B »ToMm ciydyae pe3oHHee 3ajiaBaTh
JOMYCTUMYIO HIKHIOK TPAHUIlY BEPOSITHOCTH O€30TKa3HOM paboOThl B TEUCHHE
HY)KHOTO BpPEMEHH, CcOoo0pa3ys ee ¢ Ha3HA4YeHHEM CHCTeMbI (YCTpOWCTBA) U
TEXHUYECKUMHU BO3MOKHOCTAMH. KoJlMduecTBEHHBIE XapaKTEPUCTUKH HAJIC)KHOCTH
HEKOTOPBIX BHJIOB ammapaTrypbl perjJaMEeHTUPYIOTCS cTaHaaprtamu. Hampumep,
I'OCT 21552-84E npeaycmaTpuBaeT CIEAYIOIIME IIOKa3aTeau HaJECKHOCTH

CpCIACTB BBIUMCJIIUTEIbHON TEXHUKU:

1) cpennss HapaOOTKa Ha OTKa3;

2) cpeausis HapaOOTKa Ha COOM;

3) cpenHee BpeMsi BOCCTAHOBJICHHS pa00Yero COCTOSTHUS;
4) k03 HUIUEHT TEXHHIECKOTO UCTIOIB30BaHNUS;

5) cpemHMit CPOK CITYKOBI.

B rpade «OO6mme TtpebGoBaHus»  dopMynHpyroTcs  TpeOOBaHUSA,
MpeabIBISIEMbIC KO BCEH ammapaTtype, iMest B BUAY, 9YTO 4acTh paboT, ykazaHHas B
rpade «Pa3paboTke B TPOEKTE TMOJJICKHUTY» BBIMONHICTCS CTYICHTAMH B XOJ€
TUTUIOMUAPOBAHUS, a Jpyras YYHTHIBACTCS TPHU BBIMOJTHEHUH SKOHOMHYECKOM

YacTHU MPOECKTA.



1.8 TpeGoBanuss JIProHOMHKH, TEXHUYECKOH ICTETHKH, TEXHUKHU

0€e30MacHOCTH U MPOU3BOJACTBEHHON CAHUTAPUU

TpeGoBanusi  gaHHOTO  NyHKTa  (QOPMYJIHPYIOTCS  PYKOBOJMUTEIIEM
MPOCKTUPOBAHMS, KOTOPBIM JOJDKEH IPU 1TOM YYHUTHIBATH JICHCTBYIOIIHME B
TYCVYP meronuueckue ykazanus 1mo pa3paborke pazgena «OxpaHa Tpyaa» B
JTUTIJIOMHBIX MPOEKTAX, U COTJIACYIOTCS C COOTBETCTBYIOIIMM KOHCYITAHTOM.

Hns cnenmanbHocT 090106 BO Bcex ciydasx 3ajlaHve JOJDKHO OBITh
CBA3aHO CO CXEMOM WJIM KOHCTPYKIIUEN MPOEKTUPYEMOTO YCTPOUCTBA. DTO MOXKET
OBITh, HATIPUMEP, aHATU3 OOBEKTUBHBIX OMACHOCTEH M BPETHOCTEU, CBSI3AHHBIX C
JKCIUTyaTalluel WM UCIBITAHUSIMHU JIAHHOTO YCTPOMCTBA, MpUYEM B XOe
BBITIOJIHCHUSL 3a/JlaHUSl U W3yUYCHHS HOPMATHUBHOW JIUTEPATypbhl, CTYJACHT MOXET
MPUATH K O0BEKTUBHOMY BBIBOJIY, UTO TAKOBBIX HE CYIIECTBYET. DTO MOXKET OBIThH
pa3paboTKa 3alUTHBIX AJIEMEHTOB KOHCTPYKIIMH, HHCTPYKIIUH 10 SKCIUTyaTallud U
T.1. Otmerum, uto ['OCT 2.119-73 «OcKu3HbBI TPOEKT» MNpeayCMaTPUBAECT
POBEPKY pazpabdaThiBA€MbIX BAPUAHTOB U3ENHS HAa COOTBETCTBHE TPEOOBAHHIM
TEXHUKH  O€30MacCHOCTH,  MPOU3BOACTBEHHOM  CaHUTApUH,  HAPrOHOMHKH,
TEXHUYECKOU ICTETUKH.

He pexomenayeTcsi BKIIIOYaTh B 3aJlaHUE BOMPOCHI, HE UMEIOIIHNE MPSIMOTO
OTHOLLIEHUSI K MPOECKTUPYEMOU CHCTEME, HampuMep, aHalu3 YCIOBHH Tpyaa Ha
paboueM MecTe MPOEKTUPOBIIMKA W T.M. He pexoMeHmyercs OpHEeHTHPOBATHCS
TUTUIOMHUKY Tla  ONpEeJeieHHBI  00BEM  COOTBETCTBYIOIIETO  paszfeia
MOSICHUTENIHPHON 3aMKUCKU (HapuMep, BOCEMb CTPAHMIT) 32 CUET MaTepraia O0IIero
XapakKTepa, He CBSI3aHHOTO C CYIIECTBOM pa3padOTKH.

B rpade «OO6mme TpeOGoBaHMS» YyKa3bIBA€TCs, KAKOMY CTaHIAPTy TOJDKHO
VAOBJIECTBOPATh MpOEKTHpyemoe wu3aenne B 1eiaom. Tak, ['OCT 22261-82
COACPKUT 0OIIMe TpeOOBaHUA MO TEXHUKE O€30MacHOCTH, MPEAbSABISIEMbIC K
CpeACTBaM U3MEPEHUMN PIEKTPUUECKUX U MATHUTHBIX BEJIMYHH.

B rpade «Pa3paboTke B MpOEKTEe MOMJICKHUT YKa3bIBACTCA, YTO HWMEHHO

JOJIDKHO OBITh CACIaHO B IIPOCKTC.
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1.9 TpeGoBanusi K OpraHM3alHOHHO-IKOHOMHUYecKkoH YacTu BKP

JlaHHbIA MyHKT 3a7aHus QOpMYIHUPYETCsl PYKOBOAUTENIEM HAa OCHOBAaHUU
nercteyromux B TYCYP MeToanueckux yka3aHuM IO 3TOM 4aCTH U COTIIACYETCs C
KOHCYJIBTAaHTOM.

B nyudmem cinydae 0OOCHOBBIBA€TCS M PACCUUTHIBAECTCS SKOHOMHUYECKas
1eecoo0pa3sHOCTh  Pa3padOTKU U MOCJEAYIONIEr0 HW3TOTOBJICHUS  U3JCIUS,
BKJIIOYass M ucciefoBaHue pblHKA. OpHaKko OoJiblIeH YacThiO pELIEHHE TaKou
3a/1a4M B paMKaxX AUIUIOMHOTO MPOEKTa HE MPEACTABISAETCS BO3MOKHBIM. B 3TOM
cilydae OOBIYHO peIlaeTcs TOJbKO YacTh 3TOM 3aJay, a UMEHHO: IJIAHUPYETCS
BBIMOJTHEHUE KaKUX-JIMOO U3 3TAINOB OMBITHO-KOHCTPYKTOpckoil padoTsl (OKP) u
COCTaBJIEHUE COOTBETCTBYIOILIEH CMETHI 3aTpaT. PEKOMEHAYETCS MIIaHUPOBAThH ITH
pabotel He Tonbko Aig Toro stana OKP, koTopomy, B OCHOBHOM, COOTBETCTBYET
JTUTUIOMHBIN MPOEKT, HO W JJis MOCIEAYIOMMX 3TanoB pa3padoTku. Hampuwmep,
€CJIM IUIUIOMHBIN MPOEKT COOTBETCTBYET, B OCHOBHOM, 3CKU3HOMY, PallMOHAIBHO
BKJIFOYaTh B OPraHU3alMOHHO-DKOHOMUYECKYI0 YacTh U CTAJHI0 TEXHUYECKOTO
npoektupoBaHusg. WHaue cTymeHT OyneT BBIHYXKIEH 3alluiiaTh Iepe
rOCYJapCTBEHHOM aTTECTAIIMOHHOW KOMHUCCHEH TIJIaHbl M CMETY 3aTpaT Ha padoTHI,

KOTOPBIC K MOMCHTY 3allTUTHI (I)aKTI/ILICCKI/I BBIITOJTHWJI OH OAHH.

1.10 TpeOoBaHus K NATEHTHOI YUCTOTE U KOHKYPEHTOCIOCOOHOCTH

Oranbl TexHnueckoro npemnoxenus (I'OCT 2.118-73) u a3cku3HOro npoekra
('OCT 2.119-73) BxmrouatoT B ce0si MPOBEPKY BapHUAHTOB pa3pabaThIBAEMOTO
W3JIeTUsl Ha TTATCHTHYI0 YUCTOTY U KOHKYPEHTOCIIOCOOHOCTH, 0(OpMIIEHUE 3aBOK
Ha n300peTreHus. B pamkax 3TuxX TpeOoOBaHMI U cienyeT GOpMyIHpPOBATh 3a7ady
Ha BBIIOJIHEHUE COOTBETCTBYIOIIEH 4YacTh JUIUIOMHOTO mpoekrta. Ilpu ee
BBITIOJIHEHUU  CIIElyeT PYKOBOACTBOBaThcs  AedctByronumMu B TYCVYP

MCTOAUYICCKHNMHU YKA3aHUAMM 110 JAHHOMY pa3aciy.

1.11 TpeOGoBanus K MAKETHPOBAHUIO, MOJAEJINPOBAHUIO
VYyacTue B HM3rOTOBJICHUHM MAKETOB PAJAMO3IEKTPOHHOM ammapaTypbl, HUX

HaCTpOP'IKa, OTJIaZIKa, UCIIBITAHUS TPUBHUBAIOT CTYACHTY HABBIKU CaMOCTOSTSIILHOMU
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MPaKTUYECKON pabOThl, 3aCTABIIAIOT IN1y0KEe BHUKHYTh B CyTh TEOPUHU, MO3BOJISIOT
IIPOBEPUTH IIPaBUJIBHOCTD pacyeToB. N3roroBneHHbIE MaKETBI U
JEMOHCTPALMOHHBIE MAaTEPHUAJIBI, IMOKA3BIBAIOIINE PE3YyJbTaThl MX HCIBITAHUM,
0e3yclIOBHO, O0JIETYalOT CTYJAEHTY 3alluTy MNpoeKTa, ykpamaroT ee. [lostomy
BKJIIOYEHHE B 3aJjaHUE TPEeOOBAaHUN MO MAKETUPOBAHUIO SIBJISETCA 0053aTEIbHBIM,
32 UCKJIIOYEHHUEM TEX CIIy4aeB, KOI/la 3TO M0 KaKUM-TH00 IpUYMHAM HEBO3MOKHO.

I'OCT 2.119-73 Ha 3CKU3HBIN NPOEKT NMPENTYCMAaTPUBAET M3TOTOBJIEHUE U
UCHBITAHUE MAKETOB C EJIbI0 MPOBEPKU MPUHILIUIIOB pabOThl U3AENUS U (UIH) €ro
COCTaBHBIX YaCTEH.

B »3TMx paMmkax C y4eTOM BpPEMEHH, OTBEAEHHOIO CTyJAEHTaM Ha
NPEIIUIUIOMHYIO TMPAaKTUKy WU JTUIUIOMUPOBAaHUE, a TaKXKe OTCYTCTBHS Y HHUX
OOJBIIOrO OMbITA MPAKTUYECKON paboThl M cieayeT (GOpMYIMPOBATh JAHHBIM
pasnen 3agaHusi. B OoTOenbHBIX CllydasX MaKETUPOBAHHE MOXET ObITh 3aMEHEHO
MOJIETUPOBaHUEM pabOThl ycTpoicTBa Ha DBM, ecnu 3Toro TpedyeT CylIiecTBO
npoekTa. Takasi cuTyanusi UMEET MECTO, B YACTHOCTHU, €CIIU MPOEKT BBIMOIHSAETCS C
IPUMEHEHHEM MPOrPAMMUPYEMBIX JIOTUYECKUX MHTErpasibHbIX cxem (IJIMC) wim
MUKPOKOHTPOJUIEPOB, KOrJa TEXHOJIOTHMYECKUN WUKI MPOCKTUPOBAHHUS U
IPOU3BOJACTBA I[€YATHOM IUIAThl, HAa KOTOPOM pacmojliaraloTcsi HHTETrpajbHas
MHUKpPOCXEMa U €€ OKpYy)XKeHHe, Ooljiee JJIMTENCH, YeM BpeMs, OTBEICHHOE Ha
JUIUIOMHOE IPOEKTUpOBaHWE. B 3TOM ciydae MaKeTHMpOBaHHE 3aMEHSAETCS
mozaenupoBanuemM padoTel [IJIMC (MHKpOKOHTpOIIEpa) C COOTBETCTBYIOIIUM
OKPYKEHHUEM U OTIaaKou nporpamM.  [Ipumepsl 3a1anuii Ha AUITIOMHBIN POEKT

JaHbl B mpuioxenusx B, I
2 OCOBEHHOCTMU 3AJJAHHUSA HA TUIIVIOMHYIO PABOTY

JunnomHuas paboTa OTIMYaeTCsl OT JUILUIOMHOIO MPOEKTa TE€M, YTO €CIIU B
MEPBOM Clly4ae B pe3yJbTaTe IUIJIOMUPOBAHUS JOJKEH ObITh BBIAAH MPOEKT
KaKON-IM00 paguodJIeKTPOHHOM WM TEJIEKOMMYHHUKAIIMOHHOW ammapaTyphl, TO
€CThb KOMIUIEKT YEpTEKEW M TMOSACHUTEIbHAs 3alucKa K HEMY, TO BO BTOPOM

JOJDKHO OBITH MMPOBCACHO HAYYHOC MJIM MHXCHCPHOC NCCIICAOBAHUC, SABJIAIOIICCCA
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IIOATOTOBUTENBHBIM ~ 3TAallOM  NIPOEKTUPOBaHWA.  [E€KCTOBBIM  MaTepuall,
NPEABABIAEMBIM K 3alIUTe, HA3bIBAETCA B ITOM CIIy4a€ HE IOSCHHUTEIBHOU
3aMMCKOM, a TUIJIOMHOM paboToi. B 1MKiIe MpOMBIIUIEHHON pa3pabOTKU HOBOM
annaparypbl JOMIUIOMHass pabora HaubOojee IMOJHO COOTBETCTBYET HAy4HO-
uccienoBaTenbckol pabore. Temarwka uccleqOBaHUM MOXET ObITh BechbMa
pa3HoOoOpa3HOU. DTO MOXET OBITh M3YyUeHHE (PUBHUECKHUX SIBICHUU C IEJbIO
BBISIBJICHUS BO3MO>KHOCTH 170: U CIIOJIb30BaHUs TUISl MTOCTPOCHUS
TEJIEKOMMYHMKAIIMOHHBIX MW HH(POPMALMOHHBIX CHCTEM WJIM YIYYIICHHUS HX
apaMeTpoB, OLICHKA BO3MOXHOCTH CO3[IaHMs DJIEKTPOHHBIX CXEM C 3aJaHHBIMHU
XapaKTepUCTUKaMH, BbISICHEHUE 3()(PEKTUBHOCTU CHCTEMbI B YCIOBUSX IOMEX,
aHanu3 3pHEKTUBHOCTH KPUNTOTPpaPUUECKUX aNTOPUTMOB U T.]I.

3aaHus Ha CTOJIb pa3HOOOpa3HbIE MO TeMaTHKe padOThl TPYAHO BTUCHYTH B
paMKH CTaHJApTHOTO OnaHKa ¢ TeMm, 4YTOObl BO BCEX CllydasXx OH ObUI
pauvoHanbHBIM. [l03TOMY HH)KE IIPUBOAMUTCS TOJBKO IPUMEPHBIA NEPEUYEHD
PEKOMEH1yEMBIX ITYHKTOB 3aJIaHUsI C HEKOTOPBIMHU MOSICHEHUSIMU:

1) damwumusi, ©Ms1, OTYECTBO CTYACHTA, HOMEP Y4eOHOU TPYIIIIHI,

CIICMaJIbHOCTDh, HO KOTOpOﬁ OH OKaAHYMUBACT MHCTUTYT,

2) TeMa IUIUIOMHOW paOoThl, JaTa W HOMEp MpHUKa3a HO HHCTUTYTY,
KOTOPBIM OHA YTBEPKCHA;

3) cpok cmaum roToBOW pabOTHI Ha Kadeapy;

4) menp  WCCIeIOBaHWUS W 00JacTh  BO3MOXHOTO  NPUMCHCHHUS
PE3yNIbTATOB;

5) mcToyHUKHM pa3pabOTKH;

6) BOMPOCHI, TOJJICKAIINE HCCISAOBAHUIO M pa3pabOTKe: yKa3bIBACTCS,
Kakhue BOMPOCHl M KAaKUM TyTeM JOJDKHBI OBITh WCCIIEIOBaHbI
(TeopeTHuecKku, IyT€M  HATYpPHBIX  HWCHBITAHWA  ammmapaTyphl,
MozenupoBanremM Ha 9BM u T.11.);

7) TeXHWYECKUE TPeOOBAaHWSA: YKA3bIBAIOTCS YCIIOBUS  IIPOBEICHUS
AKCIIEPUMEHTOB, TEXHUYECKUE IMapaMeTphl almapaTypbl, BO3SMOKHOCTh

IMOJIYUYCHHUA KOTOPBIX UCCIICAYCTCA, U T.II.,
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8) TpeOoBaHMSI  JIPrOHOMHUKH, TEXHUYECKOH  OICTCTUKH, TCXHUKH
0e30MacHOCTH M MPOU3BOJCTBEHHOM CaHUTapuu (BO BCEX CiIydasx
3a/laHu€ JTOJKHO OBITh CBSI3aHO C CYILIECTBOM HCCIEJOBaHUI MO TEMeE
paboThI);

9) TpeboBaHMS K OpraHU3alMOHHO-DKOHOMUYECKOHW yacTH padoThl. Ecin
paboTa MOCBALIEHA HCCIEAOBAHUIO NMPUHIUIUAIBHOW BO3MOXKHOCTU
CO3JIaHHs TOW WJIM MHOM aImapaTypsl WA MPOrPAMMHBIX CPEICTB, TO
B JaHHOM  pasjefie  1ejecoo0pa3Ho  MOMECTUTh  TEXHUKO-
SKOHOMHMYECKOEe  O00OCHOBaHHME €€  pa3paboTku  (eciaum  3TO
NPEJICTABISETCS BO3MOKHBIM), CIUIAHUPOBATh OJIMH WM HECKOJIBKO
ATarioB COOTBETCTBYIOUIEH OINBITHO-KOHCTPYKTOpCcKoi padotel (OKP)
Y paccYUTaTh COOTBETCTBYIOIIYIO CMETY 3aTpar,

10) TpeboBaHMs K MATEHTHOW YUCTOTE ¥ KOHKYPEHTOCIIOCOOHOCTH;

11) TpeboBaHMs K MAKETUPOBAHUIO, MOJICIIMPOBAHUIO;

[Tpumep 3a1aHMs Ha JUIUIOMHYIO paOoTy AaH B npuiioxeHuu /.
IIpuMep TUTYIBHOrO JIMCTAa IIOSICHUTEIBHOM 3allUCKM  3aJaHus Ha

JTUTUIOMHYIO paboTy NaH B npuioxeHuu E.
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[Ipunoxenne A

(o0s13aTenbpHOE)

TPEBOBAHUA
K (hpopme UTOroBo# arTecTally BHITYCKHUKOB YHUBEPCUTETA

110 CNICHHUAJIBHOCTAM PAJUOTCXHUYICCKOI'O (baKyJ'IBTeTa

1. UtoroBast arrecranusi CTyA€HTOB, okaHuuBaronmux PT®, mpousBoautcs Ha
OCHOBE 3allWThl BBIMYCKHOH KBanudukanuoHHoi padotel (BKP): aummomuoro
npoekta ([AIl) wmm guniomHoit paGorel (JIP) wa 3acemanum oaHOW U3
sKk3aMeHaIMoHHbIX Kkomuccuit (OK), Bxomsmumx B coctaB ['ocymapcTBeHHOM
arrectanmonHoi komuccuu (I'AK) o ganHo# crienuaJbHOCTH.

2. CoctaBel OK exerogHo (opMupyroTcs BbITyCKarOmKUMH Kadenpamu (B
coorBercTBUM ¢ TemMaruko JIII wm JIP) w3 Beaymux CHEIUAIUCTOB MO
paauocucTeMamM, MpudbopamM M YCTpPOWCTBaM, MO CHCTEMaM AaBTOMATH3WPOBAHHOTO
IPOCKTUPOBAHUSI, BBIYUCIUTEIBHON TEXHUKE HU. ceraM OBM, mno 3amwure
uHGOpMAIIMK B JJEKTPOHHBIX CHCTEMaX, IO KOHCTPYMPOBAHUIO M TEXHOJOTUU
IPOU3BOJACTBA  JJIEKTPOHHOM  ammaparypbl, II0  JKOHOMHUKE, MAapKETHUHIY,
MEHEJKMEHTY, 10 oOxpaHe Tpyaa u npupoaHoi cpeasl. CoctaB ['AK mo
NPEJICTABIICHUIO BBIMYCKAOIIUX U mpodunupyromed Kapeap yTBEpKIaeTCs
npukazom 1o yHusepcutety. IIpencenmarens ['AK yTBepkmaeTcss NpuUKa3oM IO
MHHUCTEPCTBY.

3. K Bemonnennto BKP cryaeHT momyckaeTcss mpuKa3zoMm IO YHUBEPCUTETY,
yTBepxkaatomum temy u pykosoautesns 11 (JIP) (mo npencraBieHuto BeIMyCKaOMIEH
Kaeapbl TMOCie BBITIOJHEHHUS CTYJACHTOM BCEX BHUIOB padOT, MPEIIIECTBYIONINX
JTUTIJIOMHOMY HPOEKTUPOBAHUIO).

4. Tema BKP, pykoBoauTenb NpoOeKTUPOBAHUS U KOHCYJBTaHTBI ONPEACIISIIOTCS B
COOTBETCTBUM ¢ METOIMYECKUMHU YKA3aHUAMHU MO TUIUNIOMHOMY HPOEKTHUPOBAHUIO
(MY AIT) u cormacyrTcsi ¢ BbllTycKaromiel kadeapoil B Havayie MPeaIuIlIOMHON
MPAKTUKHU.

5. Texuuueckoe 3amanue (T3) ma Il (JIP) paspabareiBaeTcsi CTyAEHTOM BO
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BpeMsl MPEITUIIIIOMHON MPAKTUKU HA OCHOBE MCXOJHBIX JAHHBIX, MPEICTAaBICHHBIX
pyKkoBoauTedeM U KoHcyidbTaHTamu. Ilpu cocraBienun u odopmuenun T3
CTYJICHTOM JIOJDKHBI YYUTBHIBATbCSI HOPMATUBHBbIE TPEOOBAaHMSI MO HaBbIKAM H
ymeHusM, npegycmorpeHnsie 'OC, MY I, u oOmue TpeGoBaHUS U TMpaBuiia
0o(OpMIICHUST BBITYCKHBIX KBATU(PUKAIIMOHHBIX Pa0dOT, YCTAaHOBJICHHBIE CTaHIAAPTOM
yausepcutera OC TYCVYP 6.1-97 T3 yTBepaacTcsi 3aBeIyIOLINM, BbITYCKAIOMIEHT
kadenapoir. KoHCynbTaHTBI MO  MPEACTABICHUIO  3aBeAyroliero  kadeapoi
YTBEPKAAIOTCS MPUKA30M 110 YHUBEPCUTETY.

6. Bo Bpems JuIIIOMUpOBaHUS  CTYASHT  BBINOJHSAET U odopmiser
aTTeCTallMOHHYI0 paboTy B cooTBercTBUM C TpeboBanusmu ['OC, MY NII, OC
TYCYP 6.1-97". Ha mecte JUATUIOMUPOBAHUS TIOCJI€ 3aBEPIICHUSI aTTECTALIMOHHOM
paboTHl PEKOMEHIYETCSI TIPOBEICHUE €€ TTPEABAPUTEIIHLHOM 3aIUTHI.

7. BeimosTHeHHas B COOTBETCTBUM C YTBEPXKIEHHBIM T3 aTTecTanmoHHas paboTa
B YCTaHOBJEHHBIM T3 CPOK MpeICTaBIseTCS CTyI€HTOM Ha BBIMYCKAIOMIYIO Kadeapy
JUIS  pacCMOTPEHMsSI M YTBEPXKACHHS 3aBeAyroImuM Kadenpoil. 3aBeyromuii
kadeapoit 1o yreepxaeHus Il (JIP) MoxeT mpuHATH perieHue o mpeaBapuTeIbHON
3aIlMTe aTTeCTAIlMOHHON paboThI Ha Kadepe.

8. YTBepknennast 3aBeayromuM  kadenpoil  kBaimuuKalMoHHas — paboTa
CUMTAETCsl JOMYIIEHHOU K 3amuTte B DK 1 HanpaBisieTcst Ha pelleH3upPOBaHuUE.

9. PenienzenTom HazHaudaercs npsmoint cneranuct o teme JI1 (JIP) u3 ciucka
PEIEH3EHTOB BBIMYCKAIOMICH Kadeapbl, KOTOPbIH B COOTBETCTBUU ¢ TemaTukoin JIII
(IP) cocraBmsieTcst BbImyckaromiei kxadenpoit u yrBepxkaaercs aexkanom PTD mo
Hayaza pabotsl 'AK.

10. Tlocne momyueHus pEIEH3WH BBIMyCKaromas Kadeapa yTOUYHSET CTYACHTY
naty, Bpems u mecto 3amutsl JII1 (JIP) B8 'AK ¢ ygetom pabodero rpaduka yqactus
uneHoB ['AK B 3acenanusx.

11. PaGounii coctaB I'AK no paccmorpenuto kaxaoro Il (JIH) momken ObITh
oonmee 50 % COMCOYHOrO COCTaBa MW BKIIOYATh MPSMBIX CHEHUAIUCTOB IO
paccmatpuaemomy JIT (JIP).

12. Ha 3aceganme I'AK mo 3amure JII1 (/IP) BeImyckaromeli kadeapoi depe3
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cekpetaps ['AK nipencrasnsiercs;

» kBaMukanronHas padora (JII nmu IP.);

= ot13bIB pykoBogutens I (IIP);

= o13bIB penensenta 11 (1IP),

" 3ayeTHAs KHUXKKA CTYJCHTA,

" Jpyrde OT3bIBbI, JOKYMEHTHl (KOMUU CTaTel, aBTOPCKUX CBUJACTEIHCTB,
NAaTeHTOB, JIOKJIAJIOB, AKThl BHEAPEHUS W JIPyrH€  JI€MOHCTPALMOHHBIE
MaTtepuasbl B BUJE MOJIEIeH, MAaKETOB U TIp.);

" Ju4Has U yueOHas KapTOYKU CTYJEHTA (CO BCEMU OIICHKAMU, MOOIIPEHUSIMU U
B3BICKAHUSIMU 32 BpeMsl 00yUCHHS);

"  XapaKTEpPUCTHUKA CTYJICHTA CO CBOJIHBIMU JAHHBIMU IO JOCTHUKEHUSAM CTYACHTA
3a BpeMst 00y4yeHus);

" pacrnopsikeHue aekana o gomnycke k 3ammurte 11 (JIP);

= TOC, MY JI1, OC TYCYP 6.1 -97 ;

» mamsaTka npencenarento I'AK o mpouenype 3ammtst 11 (IIP);

" JIMCT AJISI BBICTaBJIEHUS SKCIEPTHBIX OLeHOK wieHamu ['AK;

" KHHWra MpoTokoJioB 3aceganuit I'AK.

13. Unensr 'AK mepen 3acemaHueM 1O 3alluTe aTTECTAIIMOHHBIX pabOT MOTYT
03HAKOMUTKCA ¢ HUMH y cekperaps ['AK.

14. Cekperaps 'AK Ha oTkpbITOM 3acenanuu no myommunoit 3ammre 11 (JIP)
3HakOMUT uieHoB ['DOK u mnOpuCyTCTBYIOIIMX CO CBOAHBIMM JaHHBIMU 11O
JOCTIKEHUSIM CTYACHTA 3a BpeMsi 0Oy4eHHUSI.

15. Tlpencenatens ['AK o0bsaBaseT 3amuty, HassiBaeT Temy I ([IP), bamumnuto,
uMsi, otdectBo 3ammmaromiero JIT ([AP) crymenra, dammimio, UMs, OTYECTBO,
V4eHOE 3BaHWE, YYCHYIO CTENEeHb, OJDKHOCTh M MECTO pPabOThl PYKOBOIUTEIIS
MIPOEKTUPOBAHMS, IPEACTABISAET BpeMs JI JI0KJIaa CTyAeHTY (10 20 MuH.).

16. ITocne nokiama mpeaCcTaBiIsSIETCS BO3MOXKHOCTD 33/1aTh BONPOCHI PELICH3EHTY,
yieHaMm ['OK, mpucyTcTByrOmuyM Ha 3amiuTe, a CTYJIEHTY - OTBETHUTh HAa BOIPOCHI.
Bomnpocer moryt 3amaBatbest kak 1o teme II (JIP), Tak u a1si BBISCHEHHS CTETICHU

BIIQJICHUSI HaBbIKAMU U YMEHUSMH, MPeaycMOTpeHHbIMU TpeboBanusimu 'OC, MY,
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JIIL, OC TYCYP 6.1-97".

17. Tlpencenarenr I'AK mpeacTtaBiasieT BO3MOXXHOCTH CJ€JIaTh  HUTOTOBBIC
3aMeYaHus Mo KayecTBeHHOMY aHanu3y BbinosHeHHoro JI1 (IP), ero odpopmienuto
Y 3alIUTe, M0 YPOBHIO MOJATOTOBKYU CTYJEHTA!

" peleH3eHTY (B TOM Yuciie JUIs OTJIallleHUs TeKCTa PEICH3HHN );
= yjeHaMm ['AK;
" [PUCYTCTBYIOIIUM.

18. Ilpencenarens 'AK ob6bsiBasier pemenue ['AK 00 okoHYaHUU TUCKYCCUH U
MPEJCTABISET 3aKJIIOUYUTEIIBHOE CI0BO CTYICHTY, 3amuinatomemy BKP.

19. Ilpencenatenr ['AK BbIsiIcHAET Hamuyue NPETEH3WM 10 3allUTe W TI0
nporueaype 3amutel BKP, pa3zpemiaet ux uim pekoMeHyeT BHECTH UX B TPOTOKOJ.

20. Ilpencenarens I'AK o0bsaBaset 3amuty AI1 (JP)
3akoHuUeHHOU. UYneHbl ['AK BBICTaBJISIOT SKCHEPTHBIE OLEHKM MO TMOJHOTE U
KauecTBY BbINOJHEHUA, Mo 3ammTe BKP, mo ypoBHIO MNOArOTOBKH CTYyJIEHTAa B
cootBeTcTBUHM ¢ TpeboBanusmu ['OC.

21. Ha 3akpsiToM 3aceganuu ['AK, rae MoryT npucyTcTBOBaTh PyKOBOAUTEL U
peleH3eHT, o0cyxmaroTcs pe3ynbTaThl 3amutbl I (JIP), cormacyercs wroroBas
ornenka JII1 (JIP) mo ueThipexOamuibHOM cucTeMe. BbIcKas3pIBalOTCS 3aMe4aHUs H
npemioxenns wieHoB ['AK B azapec Bellyckaromeld kadeapbl, oQpOpMIISIOTCS
rpotokoibl ['AK.

Ecniu  wutoroBas oumenka ['AK  okazanacbk  HEyJOBJIETBOPUTEIHHOM,
OTIPENICIIAFOTCS : TIEIECO00Pa3HOCTh MOBTOPHOM 3ammThl Toro xe JI1 (JIP), mepeuenp
OCHOBHBIX Jopabotok 1o 3tomy Il ([AP) wnam npuHuUMaercss pelieHue o
HeoOxoaumocTu BeimoaHeHus JI1 (JIP) Ha apyryto temy.

22. Tlocne 3akpeiToro 3acemanus mnpexacemarens ['AK ormamaer pe3ynbTarhbl
3amut I (JAP) cTyneHTOB, OCHOBHBIC 3aMe€4aHUs IO 3alydTaM, IO3]IPaBISET
YCIICIIHO OKOHYMBIIMX YHHUBEPCUTET M Bpy4YaeT UM Harpyanbele 3Haku. [lo
HeyaoBieTBopuTenbHO 3amuineHHsiM I (JIP) mpencenarens orjamiaet pelieHue
I'AK o HeoOxomumbix nopabotkax »tux Il ([AP) wimm o uemecooOpazHOCTH

BoinosiHeHUss HoBoro JII (JIP). Ortmeuaer, uro B coorBercTBHU ¢ llonoxkeHuem
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OKOHYMBIINNA TEOPETHUUYECKUM Kypc OOydEHHS MMEET MPaBO HA MOBTOPHYIO 3alIUTY
JII (JIP) B TeueHue Tpex Jer.

23. [lpengocraBnsieTcss BO3MOXHOCTH JUIsl UTOTOBBIX BBICTYIUICHUH 110
npociyianHbM 3amuram BKP;

= yjeHaMm ['AK;
"  MOJIOJBIM CIEHHAIHNCTAM;
" [PUCYTCTBYIOIIUM.

24. Beinmyckatomasi kageapa COBMECTHO C JIEKaHATOM OQOpPMIISIET JUIUIOMBI U
NPUJIOKEHUS K HUM JJISl YCIICIIHO OKOHYMBIIIMX YHUBEPCUTET.

25. JlexaHaT opraHU3yeT TOPKECTBEHHOE COOpaHHWE IO BPYYECHHUIO IUIUIOMOB
BBIITYCKHUKAaM YHUBEPCUTETA.

26. ITocne oxonuanus cpoka pabotel 'AK mpencemarens 'AK coBmecTHO ¢
BBIMyCKarouel kadgeapoit cuctreMatuzupyet pe3ynbrarsl 3amutT BKP, noctikenus u
HEJOCTAaTKU B TIOJIFOTOBKE CIIELUAIUCTOB U TIO TUMOBOM (hOpMe IMPEACTABIAET OTYET
npencenatens I'AK Ha npodunupyroiryto kageapy.

27. lIlpencematens I['AK coBmecTHO ¢ mnpodunupyromiein  kadeapoit
CHUCTEMATH3UPYET pe3yabTaThl paboThl Becex I'AK mo gaHHOM crieruaibHOCTH B BHJIC
utoroporo otyera mpenacenarens ['AK. Hroroseiii otuer mnpenceaarens ['AK
paccMaTpuBaeTcsi Ha coBeTe (akyiabTeTa, W TIIOCIE€ BHECEHHS H3MEHEHUU W
JOTIONHEHU TmonanuckiBaerca mnpencenatenem ['AK, nekanom dakynpTeTta U

MPEICTABIACTCS B YUCOHBIN OT/IETT YHUBEPCUTETA B IBYX DK3EMILIAPAX.

19



IIpunoxenue b

(oOs13aTepHOE)

BJIAHK 3AJAHUA HA TUITJIOMHOE ITPOEKTHUPOBAHUE
MunucrepcTBO 00pa3zoBaHus U Hayku PO

TOMCKUI TOCYJIAPCTBEHHbBI YHUBEPCUTET CUCTEM
VYIIPABJIEHUA U PAJVUOSJIEKTPOHUKIA

Pannorexuuueckuit pakynbTeT

YTBEPX/IAIO
3aBenytomuii kadenpoit
I'.C.lllapeirun
« » 2012r.

3AIAHUE
Ha JUIUIOMHBIN IPOEKT CTYJEHTY IP.

OKaHYHMBAIOIIEMY YHUBEPCUTET 10 crienuanbHoCcTH « HpopManmonHas
0€301aCHOCTh TEJIEKOMMYHHUKAITMOHHBIX CHCTEM.
1.Tema qUIJIOMHOTO TTPOEKTA

1. Cpok cnaum npoekTa Ha Kadeapy «  » 2012 r.
2. Hasnauenue u 061acTh MpUMEHEHUS! CUCTEMBI (YCTPOHCTBA)

4. VicTouHuKu pa3pabOTKH:

5.Craguu pazpabdotku o ECKJ]
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6.CoctaB NpoeKTUPYEMO CUCTEMBI (YCTPOMCTBA) U YPOBEHb Pa3padOTKU BXOIALIUX
B Hee OJIOKOB

6.1.B cocTtaB npoeKTUPYEMOI CUCTEMBI BXOJISAT:

6.2.Pa3paboTke Ha ypOBHE CTPYKTYpPHBIX CXEM IMOAJIEHKAT:

6.3.Pa3paboTke Ha ypoBHE (PYHKIIMOHAIBHBIX CXEM IMOJIEHkKAT:

6.4.Pa3zpaboTke Ha ypOBHE NMPUHLUITUAIBHBIX CXEM TOJJIEKAT:

7. Texunueckue TpeboBaHUs
7.1.0cHOBHBIE MTOKA3aTeN Ha3HAUYECHUS (TAKTUKO-TEXHUYECKHE TPEOOBAHUS K
cucteme, TpeOOBaHUS K BXOJHBIM U BBIXOJAHBIM 3JIEKTPUUYECKUM MapaMeTpam
YCTPOWCTB, ICTOUHHKAM 3JIEKTPOIUTAHUS U T.1.)

7.2. TpeOGoBaHUS K KOHCTPYKTUBHOMY HCIIOJTHEHUIO
7.2.1. O6wmue TpedoBaHuUs

7.2.2. KoHCTpYKTOPCKO# TPOpabOTKE B MPOEKTE MOIJIEHKAT:
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7.3. YcnoBus dKCIUTyaTaluu

7.3.1. OOuue TpeboBaHUs

7.3.2. IlpopaboTKe B MPOEKTE MOAJIEIKAT:

7.4. TpeboBaHus K HAJACKHOCTH
7.4.1. O0uue TpeGoBaHUS:

7.4.2. TIpopaboTKe B MPOEKTE MOIJICIKHUT:

8. TpeOoBaHUs SPrOHOMHKH, TCXHHUECCKOW 3CTETUKH, TEXHUKH 0€30MTaCHOCTH U
IIPOU3BOJICTBEHHOW CAaHUTAPUHU
8.1. O6mme TpedoBaHmsA

8.2. Pa3zpaboTke B MPOEKTE MOTIEHKUT:

9. TpeboBaHuUs K OpraHU3alMOHHO-DPKOHOMHUYECKOMN 4acTH MPOEKTa

9.1. O6uue TpedboBaHus

9.2. Pa3zpaboTke B MPOEKTE MOJICKHUT:

10. TpeboBaHusl K TATEHTHON YUCTOTE U KOHKYPEHTOCTIOCOOHOCTH
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10.1. O6mme TpeboBaHuUs

10.2. Pa3paboTke B MPOEKTE MOJIECKAT:

11. TpeGoBaHuUsl K MAKETUPOBAHHIO, MOJICTUPOBAHUIO

11.1 O6mwme TpedoBaHMs

11.2. Pa3paboTke B IPOCKTE MOJICIKUT:

12. Tlonnexut pa3paboTke cienyromnas Jo0KyMeHTaIHsI
A. Ueprexu

b. JleMoHCTpalmOHHBIE WILTFOCTPALIAH

B. IlosicauTenpbHasa 3anucka

B nosicHuTenbHOM 3aMKMCKe TOKHBI OBITh MPUBEICHBI BCE MaTEPHUATIbI
MPOCKTUPOBAHUSA B COOTBETCTBUU C 3aJITaHUEM U METOJIMYECKUMU YKA3aHUSIMH, B TOM
qUCie

23



3agaHue corjiacoBaHo:
KoHCynbTaHT 0 KOHCTPYKTOPCKO-TEXHOJIOTHUECKON YacTH MPOEKTa

(®.11.0., nomxHOCTB, MECTO pabOoTHI)

« » 200 r. (momnuch)

KoHcynbTaHT 110 BompocaM oXpaHbl TpyJla U TEXHUKU 0€30MacHOCTH

(®.1.0., D0ImKHOCTH, MECTO pabOThI)

« » 200 r. (momuch)

KOHCYJIBTE[HT 110 OpI‘aHI/IBaHI/IOHHO-BKOHOMHqCCKOﬁ YaCTH IMPOCKTA

(®.11.0., nomxHOCTB, MecTO paboTHI)

«_» 200 r. (moamnucs)

PykoBoauTenb NpoeKTUpOBaHUS

(®.11.0., nomKHOCTB, MecTO paboThI)

« » 200 . (momuch)

3aiaHue MPUHATO K UCTIOTHEHUIO
« » 200 r.  CTyHmeHrT rp.

(moamucek)
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IIpunoxenne B
(o0s13aTenbpHOE)

IMPUMEP 3AJJAHNA HA IUTTJIOMHOE ITPOEKTUPOBAHUE

MunucrepcTBO 00pa3zoBaHus U Hayku PO

TOMCKUI T'OCYJIAPCTBEHHbBI YHUBEPCUTET CUCTEM
VYIIPABJIEHUA U PAJVUOSJIEKTPOHUKIA

Pannorexuuueckuit pakynbTeT

YTBEPXJIAIO
3aBenytomuii kadeapou
I'.C.IIapbirun
« 20 » nekabps 2011r.

3AJIAHUE
Ha JTUTUIOMHBIN TPOEKT CTYAEeHTY Ip.1CS
Jlenenénry Ceprero BaagumMupoBuay

OKaHYHMBAIOIIEMY YHUBEPCUTET 10 crienuanbHoCcTH « HpopManmonHas
0€301aCHOCTh TEJIEKOMMYHHUKAITMOHHBIX CHCTEM.
2.Tema MTUTUIOMHOTO TIpoeKTa MYJIBTUILIEKCOP ITU(DPOBBIX TOTOKOB PAJAMOPEIECHHBIX
CTaHIIMM IJIC3MOXPOHHON MEPAPXUH.

YTBepkKAeHA IPUKA30M 10 HHCTUTYTY Ne

2. Cpok cauu mpoekTa Ha Kadeapy « » suBaps 200 r.
3. Haznauenue u 061acTh IPUMEHEHHUS CUCTEMBI (YCTPOUCTBA)

Y CTpOHCTBO [IPEIHA3HAYECHO JUIsL MYJIbTUILIEKCUPOBAHUS 51
AEMYJIbTUTIIICKCUPOBAHUS U(GPOBBIX  TMOTOKOB  MHGOPMAIMK  C  TEIbI0
dbopMuUpOBaHUS TOJHOTO ITM(POBOTO CUTHATIA 1101aBa€MOro B IPUEMO-

OepenaTuuK paguopesieiinon crtannuu. llpemHasHayeHo JUIsI HMCHOOJL30BAHUS B
PAaUOPETEHHBIX JIMHUIX CBA3HA B COCTABE CUCTEMBI Mepeadr MMM POBBIX MTOTOKOB.
4. VicTouHuKHU pa3pabOTKH:

5. Craguu pazpabotku no ECKJ] acku3HbIi mpoekT (FOCT 2.119-73)

6. CocTaB MPOEKTUPYEMOM CUCTEMBI (YCTPOUCTBA) U YPOBEHb pa3pabOTKU BXOASIIUX
B Hee OJIOKOB
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6.1. B cocraB npoeKTUpyeMON CUCTEMBI BXOJSAT:

[lonHBIA cOCTaB CUCTEMBI Mepeaadyd HUQPOBBIX MOTOKOB: OJIOK (hOpMHPOBAHUS
IIUTAIOIUX  HaOpsHKEHHUH, 0JI0K MYJIbTUINIEKCUPOBAHUS, 010K
JEMYIbTUILNICEKCUPOBAHHS, OJOK  yOpaBJCHHUS ¥ CUTHAJIM3AIIUH, 010K
TEJICYIIPABJICHHS U TCJIICCUTHAIM3AIMU. BIIOK MYJIBETHINIEKCUPOBAHUS  ITIMGPOBOTrO
MHOOPMAIIMOHHOTO IMOTOKA a00HEHTA B MOJHBIM IU(POBOM ITOTOK HA NEpEAaroIeM
KOHIIC PpaguOpEICHHON JMHUKM W OJOK JIEMYJbTHUILJICKCUPOBAHUSA aO0OHECHTCKOI'O
IIOTOKA U3 IIOJIHOT'O ITOTOKA Ha NMPUEMHOM KOHIIE pa3padaThIBAaIOTCs HOJHOCTBIO.

6.2. Pa3paboTke Ha ypOBHE CTPYKTYPHBIX CXEM TOJJICIKAT:
BCS cHCTeMa Iepeiayu 1u(poBbIX TOTOKOB

6.3. Pazpaborke Ha ypoBHE (YHKIIMOHAIBHBIX CXEM IOJJICKAT:
0JIOKM MYJIbTUILUICKCUPOBAHUS M JICMYJIbTHUILICKCUPOBAHMSL.
6.4. Pa3paboTke Ha YPOBHE MPUHIUITHAIBHBIX CXEM TOJIJIC)KAT:
0JIOKM MYJIBTHILICKCUPOBAHUS M JIEMYJIbTHILICKCUPOBAHHMSI

7. Texuuueckue TpeOOBaHUS

7.1.0cHOBHBIC TIOKa3aTeJIM Ha3HA4YeHUsl (TaKTUKO-TEXHMYECKHE TpeOOBaHUS K
cucrteMe, TpeOOBaHWS K BXOAHBIM M BBIXOJAHBIM SJEKTPUUYECKUM TapaMeTpam
YCTPOMCTB, ICTOYHUKAM DJICKTPONUTAHUSA U T.JI.)

1. MYJIBTHIIEKCHPDOBAHHIO MOICKHUT IU(PPOBOH IMOTOK COOTBETCTBYIOIIMH
PEKOMEH AN ITU-T G.742 (eBpormeiickuii cTaHAapT IM(GPOBOrO ITOTOKA
E2);

2. HOMHHAaJIbHAsI CKOPOCTh BXOJIHOI0 IIHM(poBoro noroka — 8448 kbut/c;

3. MaKCMMaJIbHOE OTKJIOHEHHE CKOPOCTU BXOJHOI0 HU(POBOro moroka - + 675 but/c
(80 ppm);

4. IMIYJILCHO-KO0Bas MOJIYJISIIIMS BXOJHOI0 1oToka — kog HDB-3;

5. YpOBE€Hb MMOYJIHCOB BXOJIHOI'O IIOTOKA — B COOTBETCTBHH ¢ pekoMenaanmen | TU-T
G.703;

6. BeanuuHbl (ha30BOr0  APOKAHUS M Jpedida — B COOTBETCTBUU C MAaCKOM
PEKOMEHIAITNHI ITU-T G.823;

7. ICTOYHMK BXOJIHOI'O IIOTOKA — cTaHgapTuzupoBannoe obopynosanne MKM-120;

8. MoJIyyaTeslb IIOTOKAa Ha BBIXOJE — CTaHAapTHU3UpoBaHHOE oOopyaoBanue MKM-
120;

9. TpeboBaHMA K mapaMeTpaM IOTOKA Ha BBIXOJE — HE XYK€ YEM B COOTBETCTBHUH C
pexkomenaamusamu I TU-T G.742, G.703, G.823;

10. mcroynuk mutanusg — -60 B (crangapTu3npoBaHHBIE HCTOYHUKH NUTAHUS CUCTEM
CBS3H);

7.2. TpeboBaHUsl K KOHCTPYKTUBHOMY HCIIOJIHEHUIO
7.2.1. O6ume TpeboBaHMs ['OCT P 51386-99
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7.2.2. KOHCTPYKTOPCKOM MPOpadOTKE B MPOCKTE MOJIEKAT:
PUCYHKH MEYATHBIX MJIAT OJIOKOB MYJIbTUIIIEKCUPOBAHUS U IEMYIbTUILICKCUPOBAHUS
W3OTOBJICHHBIX 110 cTanaapty 2206100 mwm.

7.3. YcnoBus dKCIUTyaTaluu
7.3.1. O6mue TpedoBaHus B cooTtBeTcTBUM ¢ ['OCT 16962-71

7.3.2. IIpopaboTKe B MPOEKTE MOIJICIKHUT:
obecrieyeHune paboTOCIIOCOOHOCTH OJIOKOB MVYJIbTUTUIEKCUDOBAHUS U
JIEMVJIbTUILIEKCUPOBAHMs B auamna3one remreparyp +30 °C.

7.4. TpeboBaHus K HAJAC)KHOCTH
7.4.1. O6mue TpeboBaHUs: B coorBeTcTBUU ¢ 'OCT 25359-82

7.4.2. IIpopaboTKe B MPOEKTE MOJICIKHUT:
pacuer u obecrnieueHre TpeOOBaHUN HAIEKHOCTH OJIOKOB MYJIBTUILIIEKCUPOBAHUS U
AEMYJIbTUTIIICKCUPOBAHUS

8. TpeboBaHUsA SPrOHOMHKH, TEXHUUYECKON ICTCTUKH, TCXHUKU 0€30MaCHOCTH U
IIPOU3BOJICTBEHHOW CAHUTAPUHU
8.1. O6mme TpedoBanmsi_B coorBeTcTBUM ¢ ['OCT 12.1.019-79

8.2. Pa3zpaboTke B MPOEKTE MOJICHKUT:
omIpeeJICHUE pexXnuMa pa0OTEI 0JIOKOB MVJIBTAUTUIEKCUDOBAHUS u
JIEMVIIbTUILICKCUPOBAHUS B COCTABE CUCTEMBI Iepeaaun udPOBLIX TOTOKOB.

9. TpeboBaHuUs K OpraHU3alMOHHO-DPKOHOMHUYECKOMN 4acTH MPOEKTa
9.1. O6mue Tpe6oBanusi B cooTBeTcTBUU ¢ ['OCT 2.119-73. DCKU3HBIA TPOCKT

9.2. Pa3zpaboTke B MPOEKTE MOJICKHUT:
1. TeXHHKO-D)KOHOMHYECKOE 000CHOBAHHE pPa3pabOTKH;

3.pacyeT CMETHI 3aTpaT Ha U3TOTOBJICHUE M MCIIBITAHUE MAaKETa CUCTEMBI Ha CTaIMH
TEXHHUYCCKOTO MPOCSKTA.
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10. TpeGoBaHUs K MAKETUPOBAHHIO, MOJIETUPOBAHUIO
10.1 O6mue TpeboBaHus B cooTtBeTcTBUU ¢ ['OCT 2.119-73. DCcKU3HBIN
IPOEKT

10.2. Pa3paboTke B MPOEKTE MOJICIKHUT:
M3TOTOBJICHWE MAKETOB OJIOKOB MYJIbTUIICKCUPOBAHUS U ICMYJIbTUILICKCUPOBAHUS
U MCTIBITAHNE UX B Ta0OPATOPHBIX YCIOBUSX.

11. [Mognexut pa3paboTke cieayromas JOKyMEHTaIUsI
A. Ueprexu
1. Cucrema nepemaun UG POBBIX MOTOKOB. CXema JIeKTpUYecKas CTPYKTypHas
- 1 nucr.
2. bJoKY MyJTbTUIIIIEKCUPOBAHUS U JIEMYJIbTUIIEKCUpOBaHUs. Cxema dIeKTpudecKas
dbyHKIIMOHANbHAS - 1 AUCT
3. briok MynbTHIIIEKCUpOBaHus. CxeMa 3JeKTpuYecKas IpUHIUNUaibHas - 1 JucT
4. briok neMynbTUiieKcupoBanus. Cxema 3JaeKTpudeckas NpuHIMnuaibHas - 1 Juct

b. JleMOoHCTpalmOHHbIE UITFOCTPALIAN

1.CxemMa anroputMa paboThl paaAuoOpeICHHON CTAHIINI - 1 gmcr.
2. CxeMbl __ alrOpuTMOB __ palbOTBl _ OJOKOB _ MVJILTHILUIEKCUPOBAHUS |
JIEMYJIbTUIUICKCUPOBAHUSA - 1 JIKCT.

3. INosicuenue paboThl cTadPUHr-COrIaCOBaHUI CKOPOCTEN - 1 jgwmcr.

4. YcTporcTBO noaasiieHus ¢ha3oBOro ApoxkaHusd v apeida dhasel - 1 JTUCT.

B. IlosicauTenpHas 3ammmcka.

B moscHuTENbHON 3ammMcKe JOJDKHBI OBITh TNPHUBEACHBI BCE MAaTEpHAIBI
MMPOEKTUPOBAHUS B COOTBETCTBUU C 3aJJaHMEM M METOJAMYECKUMHU yKa3aHUSIMHU, B TOM
YHCJIIE BOIPOCHI OIITUMH3AIINHU (b VHKIIMOHAJIBLHBIX CXEM OJIOKOB
MYJIbTUILIEKCUPOBAHUS M JIEMYJIBTUIICKCUPOBAHMS, PACUETHI BDEMEHU BXO0XKJICHHUS B
CHUHXPOHH3M _0OJIOKA JICMVJIbTHINIEKCHPOBAHUS, PAacUYSThl BEPOSTHOCTH JIOKHOT'O
3aXBaTa CHUHXPOHHM3AIIMM M €€ IOTEPH, HIPOTOKOJ JIA0OPATOPHBIX HCIBITAHUI
pa3pabaTbIBacMBIX 0JIOKOB.
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3agaHue corjiacoBaHoO:
KoHCynbTaHT 0 KOHCTPYKTOPCKO-TEXHOJIOTHUECKON YacTH MPOEKTa

(®.1.0., n0ImKHOCTH, MECTO pabOoThI)

« » 200 r. (momnuch)

KOHCYJIBTB,HT IO BOIIPOCAaM OXpaHbI Tpyada U TCXHUKH 0e30IMacHOCTH

(®.1.0., D0ImKHOCTH, MECTO pabOThI)

« » 200 . (momuch)

KOHCYJILTE[HT 110 OpFaHI/IBaIII/IOHHO-BKOHOMH‘IGCKOﬁ YaCTH IIPOCKTA

(®.11.0., nomxHOCTB, MecTO paboTHI)

«_» 200 r. (moamnucs)

PykoBoauTenb NpoeKTUpOBaHUS

(®.11.0., nomKHOCTB, MecTO paboThI)

« » 200 . (moamnucek)

3aiaHue MPUHATO K UCTIOTHEHUIO
« » 200 r.  CTyHmeHrT rp.

(moamuchk)
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[Ipunoxenue I
(pexoMeHayeMOe)

I[MPUMEP 3AJJAHUA HA TUITJIOMHOE ITPOEKTHUPOBAHUE

MunucrepcTBO 00pa3zoBaHus U Hayku PO

TOMCKUI TOCYJAPCTBEHHbBIN VHUBEPCUTET CUCTEM YIIPABJIEHUS
U PAJIMODJIEKTPOHUKY (TYCYP)

Pannorexuuueckuit pakynbTeT

YTBEPX/IAIO
3aenytomuii kadenpoit PTC
[Tapeirun
I'.C.
« » 2011r.
JAAAHUE

Ha JTUTUIOMHBIN TPOEKT CTyeHTY Ip. 1C6

Koponésy Auapero CepreeBuuy

OKaHYMBAIOLIEMY  yHHBEpCHTET 1O  crnenuanbHocTH  «MHDOpManmonHas
0€30MacHOCTh TEIEKOMMYHUKAIIMOHHBIX CHCTEM).

1. Tema mpoekra: Kopmopatusueiii monynbs HWutepuer PI'VII “Cubupckuit

Xumunyeckuit KomOuuar”.

YT1BepxkaeHa MIPUKA30M pexTopa o YHUBEPCUTETY Ne OT
« » 200 .
2. CpoK cia4yu 3aKOHYCHHOTO MPOCKTA: « » 200 .

3. HasHauenume wu 00JacTh TPUMEHEHWS CHUCTEeMbl: KOpmopaTUBHBIH MOYIIb

NutepHer mnpenHazHaueH st OOECHEUEHMsS HAJEXKHOrO U 0e30MacHOro

noakoueHus kopnopatuBHoi cetnu CXK k cetu obmiero nonbs3oBanusi UHTepHET.
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4. VIcTouHMKHY pa3pabOTKH:.

4.1 Ido Dubrawsky, Paul Gray CCSP CSI Exam Certification Guide.-

Indianapolis:Cisco Press, 2003.-375¢.:u.

4.2 Yauctpom M. Opranusanus 3amuthl ceteit Cisco.: [lep. ¢ anrn.-M.:

M3parenbckuii nom “Bunbsamc”, 2003.-768 c.:un.-Ilapan.tut.aHriu.

4.3 CreunanbHble TPEOOBAHUS Y PEKOMEHAIIUU 110 TEXHUYECKOU 3aIUTE

rKoH(puaeHmanpHO# nHbopmaru-http://www.confidentiality.strongdisk.ru/

4.4 SAFE:A Security Blueprint for Enterprise Networks-

http://www.cisco.com/go/safe/

5. Cragus paspaborku mo ECKJI: ackuznblii mpoekt ('OCT 2.119-73)

6. Cocras MMPOCKTUPYEMOM CHUCTEMbl U YPOBEHb Da3Da6OTKI/I BXOJAIIIMX B HEC

OJIOKOB:

6.1 B cocraB mpoekTHpyeMoOi CHCcTeMBbI BXxoasar: kommytatopsl Cisco Catalyst,
meskcereBbie kpanbl Cisco PIX Firewall, cercopsr Cisco IDS 4200, TepMUHAIBHBIN
cepeep Cisco 2610XM-16TS, cepsepsr Hewlett-Packard, PC crammaptHoii

KOMIIJICKTAaIluH.

6.2 Pa3paboTke HA YPOBHE CTPYKTYPHBIX CXEM MOJUIEKAT: BCA CUCTEMA.

6.3 Pa3paborke Ha ypoBHE HYVHKIIMOHAIBHBIX CXEM MOJUICKAT: BCI CUCTEMA.

6.4 Pa3paboTke HA YPOBHE HNPUHIIMITHAIBHBIX CXEM ITOJUIEKAT

7. Texanueckue U HYHKIIMOHAJIBHBIE TDEOOBAHUA

7.1 TDe6OBaHI/I$I K OCHOBHBIM TCXHHYCCKHUM XaPAKTCPHUCTHUKAM MOAYJIA:

7.1.1 KopnopatuBubli Moaynb VHTEepHET JOMKEH  COOTBETCTBOBATH
pexomenaamusaM Cisco SAFE mo co3manuio 3aliyIleHHBIX CUCTEM CBSI3U C CETAMHU

00I1IEr0 MOJIL30BAHMS.

7.1.2  KopnopatuBHbli Moaynb WHTEepHET JOMKEH  COOTBETCTBOBATH
tpedoBanusamM CTP Tloctexxomuccun P® no obecrnieueHUio 3amuThl UHPOpMaUU

Ipu  B3aUMOJCHUCTBUM aOOHEHTOB C HH(DPOPMAIMOHHBIMM  CETSIMH  OOIIEro
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IIOJIBb30BaHMA.

7.1.3 KopnopatuBubli Moaynb WHTEpHET JOMKEH COOTBETCTBOBATH
TpeboBaHusIM UHCTPpYKIMKU MuHatoma P® no obOecrniedeHUIo 3amuThl HHOOPMALIUU
Ipy  B3aUMOJACHCTBUM aOOHEHTOB C HMHGOPMALMOHHBIMU  CETAMU  OOIIEro
MOJIb30BaHUS.

7.1.4 Uudopmanus, uupkynupytomias B cetd CXK: ¢ rpudom, He Boie “ACIT .
7.1.5 IIponyckHasi cmocOOHOCTh KOPIOPATUBHOTO MOAYJis IHTEpHET: HE MEHee
10 Mo6ut/c, ucxoasd U3 UMEIOIIMXCS Bo3MOKHOcTel 1iexa cBsa3u CXK.

7.1.6 NuTtepdeiic nns MOAKIIOYEHHUS] KOPHOpaTUBHOTO monyns MHtepHer K
cetu CXK: Fast Ethernet (100 Mourt/c), o crnenudukaimu (GU3MIECKOTO YPOBHS
100Base TX.

7.1.7 UuTepdeiic nns MOIKIIOUEHHUS KOpHOpaTUBHOTO monyns MHtepHeT K
nexy csa3u CXK: Gigabit Ethernet (1000 Mout/c), o cnerudukauu Ghu3HIeCKOro
ypoBHsa 1000Base LX.

7.1.8 Hcnonb3yeMble MPOTOKOJbI: IPOTOKOJIbI cTeka T CP/IP.

7.2 TpeboBaHMs K COCTABY 00OPVIOBAHUS .

JlommyckaeTrcss ~ WCIONB30BaHWE  OOOpYAOBaHUS  TOJBKO CHEAYIOLINX

MIPOM3BOIUTEIICH:
1. KommyraTtopsr Cisco Catalyst

2. Crenmasmm3upoBanHoe obopynoanue Cisco Systems

[9)

. CepBepnl Hewlett-Packard

4. PC cTraHmapTHOM KOMIUIEKTAIIMU C CETEBBIMU aJlalTepamMu

W

. llIxadbr kommyTanmonnsie APC ¢ mpuHaIIEKHOCTIMHA
6. Uctounuku 6ecnepedoitnoro nutanus APC
7. BcnomorarenbHoe 000py0BaHUE PA3IMUHBIX TPOU3BOAUTENCH

7.3 OYHKIIMOHAIbHBIE TPEOOBAHMS
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7.3.1 ObecneueHre HaJEKHOTO U O€30MACHOIO MOJKIIOUEHUSI KOPIOPATUBHON

cet CXK k cetu oOuiero nosib3oBanus IHTEpHeT.

7.3.2 IlpenycMoTpeTh BO3MOXKHOCTh MOJKJIIOUEHUS M30JIMPOBAHHOTO CETMEHTA

JIBC x kopniopaTuBHOMY MOyst0 IHTEpHET.

7.3.3 IlpemycMOTpeTh  HCHOJBb30BAaHHE  MPOrPAMMHOIO  OOecCIeueHus,
00€eCreynBaroIero BO3MOKHOCTh 0€30MaCHOr0 MOHHUTOPUHIA U YIPaBJIEHUS BCEM

MOAYJIEM C UCIIOJIb30BAHHUEM aYTCHTI/I(pI/IKaL[I/II/I MOJIb30BaTEJICH.

7.3.4 KopnopatuBHblii MOAynb MHTEpHET MOKEH MPEAOCTABIISTH BHEIIHUM

KiMeHTaMm 6a30Bbii Habop ciyx6: Web, DNS, FTP, SMTP.

7.3.5 BHyTpeHHHME TMOJB30BATEIM JOJDKHBI HMMETh BO3MOXKHOCThH IMOJyYaTh

JOCTYT K JTIOOBIM MPOTOKOJIAM U Pecypcam BHEUTHUX CEPBEPOB.

7.3.6 A}IMI/IHI/ICTpaTOpLI MOyl  HOJKHBI HMCTH BO3MOXHOCTDH rHOKOro
YIIPABJICHUA OOCTYIIOM I0JIb30BaTeNIEd K BHEIITHUM pecypcaM — Ha OCHOBC YUYCTHBLIX

3anucen, aapecos, mopToB win URL.

7.4 TD€6OBaHI/I}I K KOHCTPYKTHBHOMY HUCIIOJHCHUIO.

7.4.1 O6mmme TpeOGoBaHMS:

O6opynoBaHue KOPIMOPATUBHOTO MOl IHTepHET HOHKHO OBITH pa3MENICHO B

OTJCJIEHOM ITOMEIICHUH, JTOCTYIT B KOTOPOE UMEET OTPAaHUICHHOE YMCIIO I,
7.4.2 KOHCTpYKTOPCKOM MPOPaObOTKE B IPOCKTE MOJICIKHUT:

1. OOmmit Bux kKoMMmyHHKanuoHHbIX mmkagoB APC Netshelter VX ¢

000pyI0BaHHEM.

2. Cxema coenWHEHHS OOOpPYAOBaHHMS B KOMMYHHKAITMOHHBIX MkKadax APC

Netshelter VX.

7.5 YcimoBud dKCIUIyaTalvm.

7.5.1 O6mue tpedoBanms: B coorBeTcTBUU ¢ ['OCT 16692-71.

7.5.2 TIpopaboTKe B MPOEKTE MOJICIKAT:

O6ecnieueHne paboOTOCIOCOOHOCTH 000PYIOBaHUS MPU TEMIIEPATYPE BO3/1yXa OT
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5° o 40° C, pu Bnaxuoctu 10-90 %.

7.6 TpeboBaHUSA K HANCKHOCTH .

7.6.1 OOuue TpeGoBaHus:
JHomxHa ObITh 0OecrieyeHa paboTa KoprnopaTUBHOro Moayinst MHTepHer B ciyyae

€AMHUYHOIO 0TKAa3a aKTUBHOTO 000py0BaHus 1100 0OphIBa JIMHUU CBS3H.

7.6.2 CpenHee BpeMsi BOCCTAHOBJIEHMS MOJIYJISI NIPU €JUHUYHOM OTKas3e: HE

6osee 12 vacos.
7.6.3 KoaddurmeHnt roropHoCTH: HE MeHee 99,99%.

7.6.4 TlpopaGoTke B TPOEKTE MOJICKHUT: 00ECTICUCHUE BBITIOJTHEHUS ITYHKTa

7.6.1 u pacueT HaIEe)KHOCTHBIX XapaKTEPUCTHUK.

8. TD€6OBaHI/IH OPrOHOMUKM, TEXHUYECKOM HCTETUKHM, TEXHUKHU 0€30IMacCHOCTH M

IIPOU3BOACTBEHHON CAHUTAPUU:

8.1 O6mue TpedboBanus: B cootBercTBuU ¢ ['OCT 22261-82.
8.2 Pa3paboTke B MPOEKTE MOJICHKHT:
8.2.1 AHaii3 0ObEKTUBHBIX (DAKTOPOB IMPOU3BOICTBEHHOM OIMACHOCTH.

8.2.2 PaspaboTka pekoMeHAAIUH, MEPONPUITHH, YCTPOHCTB M  CHUCTEM

0€30MacHOCTH KUZHEICATETLHOCTH.
8.2.3 Pa3paboTka MHCTPYKIIMH 110 OXpaHe Tpy/a.

9. TDG6OBaHI/IH K OpraHM3allMOHHO-3KOHOMUYECKOM YaCcTH MPOCKTA .

9.1 OOwue TpeboBaHUsA: B COOTBETCTBUU CO CTaauel pa3pabOTKH.
9.2 Pa3paboTke B MPOEKTE MOJJIeXKAT:

9.2.1 TexHUKO-IKOHOMHUYECKOE 0OOCHOBAHHE IEI€CO00Pa3HOCTH TTOCTPOCHUS U

JKCIUTyaTauuu kopriopatuBHoro moxayiist Marepuer CXK.

9.2.2 Opranmzanmuss W IUIAHUPOBAHHE KOMIUIEKCA padoOT, CBSI3aHHBIX C

MPOEKTUPOBAHUEM M BHEJIpEHUEM KopropaTtuBHOro moaynist Marepuer CXK.
9.2.3 PacueT cMeThI 3aTpaT Ha peaanu3aluio MPOEKTa.
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9.2.4 Pacuet 5KOHOMHYECKOU 3(PPEKTUBHOCTH.

10. TpeboBaHUSA K MATEHTHON YHUCTOTE U KOHKYPEHTOCIIOCOOHOCTH

10.1 O6uue TpeOoBaHUA: HE PEABSIBISIIOTCS.
10.2 Pa3paboTke B MPOEKTE MOAJIEKAT: OTCYTCTBYIOT

11. TpeboBaHUSA K MOAECIUPOBAHUIO, MAKETUPOBAHUIO:

11.1 OOuue TpeOoBaHusA: B COOTBETCTBUU CO CTAAUEH MPOSKTUPOBAHMS.
11.2 Pa3zpaboTke B IPOEKTE MOAJICIKUT:
11.2.1 Co3znanne makera kopnopatuBHoro moayis Murepuer CXK.

11.2.2 TIpoBeneHne KOMILJIEKCHBIX UCTIBITAHUM MaKeTa KOPHOPATUBHOTO MOJTYJIsI
Nutepuer CXK Ha mpeamMeT COOTBETCTBUS TPEOOBAHUSM TEXHUUYECKOTO 3aJaHUS U

HOpMaTHBHOﬁ AOKYMCHTAIIUN.

12. [Hoamexur D&SD&60TKG B ITPOCKTE CIACAYIONIAs NOKYMCHTAIINUA .

A. YUeprexu:

1. Kopniopatusnbiii Moayns MaTepHeT CXK. CxeMa CTpyKTypHas KOMILIEKCA

TCXHUYICCKUX CPCACTB

2. Kopnoparusubiii Mmonyns Matepuer CXK. Cxema coeamHeHUs KOMILIEKCA

TCXHUYICCKUX CPCACTB

3. Kopmoparususiii momaynbs HMuatepuer CXK. Cxema ¢yHKIIMOHAIBHOU
CTPYKTYpbL

4. lkadbl KOMMYHHKaAIMOHHBIE. OOITHI BT

5. lllxkadsr koMmmyHHKaIMOHHBIE. CXeMa coeqMHEHUsT 000PyA0BaHUS

b. I[GMOHCTDaHI/IOHHBIe WJJIIOCTPAllUU .

1. [TpuHIIMTT TOCTPOCHUS KOPIOpPaTUBHEIX ceTei Cisco
2. Kopnoparusnbiii Moayinb Matepaer CXK. CtpykTypHas cxema
3. Kopniopatusssiit Moayiis MaTepHeT CXK. OyHKIIMOHANIBHAS cXeMa

B. llogcHuTenpHas 3anmmicka.
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B mnoscHUTEnbHOM 3alMCKe JOJIDKHBI OBITH IMPpUBCIACHBI BCC MaATCpHAJIbI
IMPOCKTHUPOBAHUA B COOTBETCTBHUH C 3adaHUCM U MCTOANYCCKNMHA YKA3aHUAMU, B TOM

YUCJIC PC3YyJIbTaTbl MAKCTUPOBAHMA.

13. 3agaHue corjiiacoBaHo:

KoncynbTaHT MO Opranu3aloOHHO-
SKOHOMUYECKON YaCTU MPOEKTa
JOTIEHT Kadeapbl SKOHOMUKHU

IHoTanuusina Jlrogmuiza MuxaiinoBHa

« » 200 .
KoHcynbTaHT 110 BompocaM oXpaHbl Tpyia
U TeXHUKe 0€301MacHOCTH
cT. ipen. kadeapsr POTOM
Konomnosa JIro60oBs M1BanoBHA
« » 200 .

PykoBoauTenb TUIIIIOMHOTO MTPOCKTUPOBAHUS
ActadbeB Buranuit Auapeesud,

pykoBogutenab npoekToB OO0 «HTanT-CepBucy»

« » 200 r.

14. 3amanue NpUHATO K UCTIOJIHEHUIO:

CryneHr rp. 1¢c6

A.C. Koponés
« » 200 .
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IIpunoxenue /1
[NPUMEP 3AJJAHNA HA IUIVIOMHVYIO PABOTY

MunucrepcTBO 00pa3zoBaHus U Hayku PO

TOMCKUI T'OCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJIEHWSI

N PAIINOSJIEKTPOHUKHA

Pannorexuuueckuit pakynbTeT

YTBEPXIAIO
3aBenytomuii kadenpoit
I'.C. llapeirun
« » 2011r.

3AJIAHUE

Ha JUIUIOMHYO paboty cryaeHTke rp._1C6 VBanosoii ["anune [leTpoBHe,

OKaH‘{I/IBaIOHIGﬁ YHUBCPCUTCET 110 CIICHUAJIBHOCTH «SIHBAPIA».

1.

4.2,

Tema nurmomHuo# paboTel UcciienoBanne v IporpaMMHasl peasin3alius
AJICOPUTMA DJIEKTPOHHOM 1M POBOI MOANKUCH, OCHOBAHHOTO HA

HCIIOJIB30BAaHUH 3JUIMIITHYCCKUX KPUBBIX

Cpok cnauu npoekTa Ha kadenpy « » 200 T
Hasnauenue u obnacts mpumeHeHus: MccaenoBanue u mporpaMMHast

pcajan3anusia aJJropurmMa OTCUHCCTBCHHOI'O CTaHaAapTa QHH, OCHOBAHHOI'O Ha

HCITI0Jb30BaHUH 3JUIMIITHYCCKNX KPHUBBIX, B V“IG6HOM IporpaMMHOM

koMIuIekce. O0JIAaCTh MPUMEHEHUS — 3AIUAIIEHHBIA DJIEKTPOHHBIN

JIOKYMEHTOO00DOT, JA00OPATOPHBIN MPAKTUKYM O U3YVUYEHUIO XAII-OVHKIIMH U

DI Ha YUTUNITHYECKUX KPHUBBIX

Nctounuku pazpaboTku:

[IporpaMMHpoOBaHUE ANTOPUTMOB 3aIIUTHI MHPOpMAIMK. Y4eOHOE Tocooue
/ A.B. Jlomames, M.M. I'pynrosud, B.O. ITonos, JI.W. ITpaBukos, 1.B.
[Ipokodres, A.1O. Illepbakos. — M.: Hommxk, 2002. — 416 c.

Iuaiiep b. INpuknaguaas kpunrorpadus. [IpoTOKOIBI, AJITOPUTMEIL,
UCcX0JaHbIE TEKCTHI Ha A3bIKE Cu. — M.: TPUYMOD, 2002 — 816 c.

37



4.3. TOCT 28147-89 Cucremsl 00padoTku nHMOpMaANUU. 3aImTa
kpunrorpadbuyeckas. AJITOPUTM KPUIITOrpadUIecKoro mpeodpa3oBaHus

44, TOCTP34.10-2001 Madopmarmmonnasa rexuoaorus. Kpunrorpaduueckas

3aiauTa I/IH(bODMaI_II/II/I. IIpoueccrl d)ODMI/IDOBaHI/ISI U IIPOBEPKU DICKTPOHHOM

(b pOBOI IMOJITUCH

45, TOCTP 34.11-94 Uadbopmanmonnas texunonorus. Kpumnrorpadbuueckas
sammra nHhopMarmn. OyHKIMS XOMIUPOBAHUSA

5. Bonpocsl, mopsiexaiine uccie10BaHuIo U pa3paboTke:
5.1.Pa3paboTka mporpaMmebl, peajJn3yIoNeld OTeYeCTBEHHBIM CTAHAAPT X3III-
dyakimu 'OCT P 34.11-94.
5.2.Pa3paboTka nporpaMMmel, peaan3yIolieii oreuecTBeHHLIN ctanaapt 11T

I'OCT P 34.10-2001.
5.3.UccinenoBadre CBOMCTB XAII-()VHKIINHA.

5.4.0neunka xkpunrocroiikoctu DI

5.5.Pa3paborka narepderica yaeOHOro mporpaMMHOI0 KOMILIEKCA IS
ucciaenoBanud xem-Gyaxkumu u DI

6. Texunueckue TpeOOBAHUSA:
6.1.1urepdeiic yueOHOTO IpOrpaMMHOI0 KOMIIIEKCA JOJDKEH OBITh BBIIIOJIHEH Ha
sa3pIKe Iporpammuposanus Builder C
6.2.YueOHblii IporpaMMHBIN KoMIIIeKe nospkeH paborats B OC Windows

6.3.BxoaHbie mapaMeTpsl J0JHKHBI ObITh OPEICTABJIEHBI B IIIECTHAIIIATEPUIHON

CUCTCMC CUHMCJICHHUA B BUJAC d)aﬁJIOB

6.4.UccienoBarh cBOMCTBA XAI-GDYVHKIMU T8 dhaiiIoB pazMepoM 10 SMoOait

30
6.5.BepostHOCTE B3jioMa X31I-hyHKIIMHU HE MeHee 10

6.6. TpyrnoemkocTs B3sioMma DI He MeHee 10%° onepanum

7. TpeboBaHUs SPrOHOMHUKH, TEXHUYECCKON ICTETUKH, TEXHUKHA 0€30IMacCHOCTH 1
MPOU3BOJICTBEHHON CAHUTAPHU:
7.1. AHaTM3 OnacHbBIX ¥ BPEAHBIX IIPOMU3BOJICTBEHHBIX aKTOPOB

7.2. TpedoBanus 0€30IIAaCHOCTH K VCTPOUCTBY

7.3.Pa3paboTka 3aUTHBIX YJIEMEHTOB KOHCTPYKIIMU YCTPOMCTBA

7.4.Pa3paboTka MHCTPYKIIMHU 110 OXPAHE TPVYIA

8. TpeboBaHUs K OPraHU3AIMOHHO-YKOHOMUYECKON YaCTH MPOEKTa
Pacuer 3aTpar Ha pa3paboTKy y4eOHOTO MPOTrPaMMHOTO KOMILIEKCa

9. TpeboBaHUs K MAaKETUPOBAHUIO, MOACITUPOBAHUIO
[IporpaMmMHas peann3anus B COOTBETCTBUH C II. 5

10.TTommexuT pa3paboTKe Clemyromas JOKyMEHTAITUS
A. Ueprtexu
Asroput™M xom-gyvakimu. Cxema padoTsl aaropurtma — 1 JImucT
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AnroputMm dhopmupoBanus DII1. Cxema padoTsl aniroputMa —1 JIMcT

AnroputMm npoepku DI, Cxema padoThl aaropurMa — 1 JIUCT

b. JleMOHCTpaliMOHHBIE UILTIOCTPALUN
MexaHn3M IUIHNTUYECKUX KPUBBIX — | JINCT

HHTGDd’)GﬁC V‘IG6HOF0 IPOrpaMMHOI'O KOMIIICKCA JJIA UCCICAOBAHUA X311~

dbyvakmmuu u DUIT — 1 guct

Pesynbprarsl uccnegoBanuii — 1 auct

I'paduxu Tpynoemkoctu padot — 1 nuct

3aIIaHI/Ie COrJj1IaCOBaHO:
KOHCYJII)TaHT I10 BOIIPOCAaM OXpaHbl Tpyada U TCXHUKH 0e30MMacHOCTH

Kononosa JIro60Bs MIBaHOBHA, cTapmiuii npenogasarens POTOM
(®.11.0., nomxHOCTB, MecTO paboThI)

« » 200 . (moamnucek)

KoHcynbTaHT MO OpraHru3allMOHHO-PKOHOMHUYECKON YacTH MPOEKTa
IMoranuuwiaa Jlroamuiaa MuxaitJloBHA, TOIEHT Kad. DKOHOMUKHA

(®.11.0., nomKHOCTB, MecTo paboThI)

« » 200 . (moamucek)

PykoBoauTens mpoeKTUpOBAHUS
I'onukoB Anexkcanap Muxannosud, noueHt kad. PTC

(®.11.0., 1omKHOCTB, MECTO paboThI)

« » 200 . (moamnuck)

3aI[aHI/Ie MNPUHATO K UCIIOJJHCHHUIO

« » 200 r.crymentkarp. 1CS5 T.1I1. MBaHOBa

(moamnuch)
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IIpunoxenue E
(pexoMeHayeMOe)
[IprMep TUTYIBHOIO JIUCTA MTOSICHUTEIBHOM 3aIIUCKU

MunucrepcTBO 00pa3oBaHus U Hayku PO

TOMCKUI TOCYJAPCTBEHHbBIN VHUBEPCUTET CUCTEM VIIPABJIEHUS
U PAJIMODJIEKTPOHUKU (TYCYP)

Kadenpa pagnorexunueckux cuctem (PTC)

K 3AIIUTE JOITYCTUTD
3aenytomuii kadenpoit PTC
I'.C. lIapbirun
« » 2011 r.

UCCJIENOBAHME U ITPOI'PAMMHAS PEAJIM3ALIUA AJI'OPUTMA
SJIEKTPOHHOUN IU®POBOU ITOAITMCH, OCHOBAHHOI'O HA
NCITIOJIb3OBAHNUU SJUTAIITUYECKUX KPUBbBIX

[TosicHuTeNBHAS 3amKCKa K TUTNIOMHOM paboTe
PT® JIP.71501-01 81 01

CornacoBaHo
KoHCynbTaHT 10 3KOHOMUKE Crynentka rp. 1C6
JlotieHT Kadeapsl DKOHOMUKH I'.Il. BaHnoBa
« _» 200 1.

_JIM. IloranuupiHa _
« » 200 r.
Koncynprant no 6e3omnacHoctu PykoBoaurens
KU3HEAEATEIbHOCTH Jonent xadpeapsr PTC
Crapmmii npenogasatens kadeapsl POTOM A M. TolliKos

JI.N. Konomosa «_”» 200__r.

«_» 200 .

2011
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