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BBEAEHWE

MeTomueckye  yKa3aHUs — SIBJISFOTCS ~ PYKOBOACTBOM ISt
CTYIEHTOB M PYKOBOAMWTEe/ed BbITYCKHOW KBaIU(MUKALIMOHHOM
pabotel (BKP) u copmepkar HeobGxoAuMble CBeleHHSI O TIOpsIKe
OpraHu3alliy, BBIOHEHUS W 3allldThl pabOThl 1O HAaMpaB/IeHUIO
210700.62«NHpoKOMMYHUKALIOHHbIE TEXHO/JIOTUH U CHCTEMbI
CBSI3U» B COOTBETCTBMHU C pPEKOMEH/AlMsMH Hay4YHO-MeTOAUUeCKOro
coeta TYCYPa. B meroguueckux ykasaHUSIX TpuUBe[eHbl KpaTKue
ripuMephbl BbiniosiHeHus: BKP 1o mpodwusio noAroroBky 6akanaBpoB
«undpoBoe TenepaguoBerjaHre».

1 UE/Ib N 3AAAYN BbINO/THEHUA BKP

BrinmyckHas KBanudukaipoHHasi pabora (BKP) siBnisiercs camo-
CTOSITeJIbHOM pPab0TO# BBHIMTYCKHWKA, BBIMOHIEMON II0 yueOHOMY
TJIaHy Ha 3aBepinaroirieM 3Tarnie oOyuenus. BKP caykuT oCHOBHBIM
CpelCTBOM MTOrOBOM arTecTaljiy BBINYCKHUKOB, MPeTEeHAYIOINUX Ha
roJiyueHre COOTBETCTBYIOII[eM CTereHu «0akKasaBp».

Brinosinenne BKP mpeciegyer 1jeib IMOATOTOBKU CTYZEeHTa
[J1s1 peleHusi Mpo(eCcCuoHaNbHbIX 33/la4 B C/eAYIOIIUX BUAAX [es-
TeJIbHOCTH:

CEPBHUCHO-3KCI/IydTdllMOHHAA AeATe/IbHOCTD:

TIprieMKa ¥ OCBOEeHUe BBOAUMOTO 000pY/I0BaHUS;

opraHu3anus paboumx MecT, WX TeXHUUeCcKOoe OCHaIlleHWe, pa3MellleHre
TEXHOJIOTHYEeCKOT0 000pyI0BaHuS;

MOHTaX, Ha/la/ika, WUCOBbITAaHUSI M CJlada B 3KCIUIyaTal[dl0 OIbITHBIX
o0pas31ioB u3aenu, y3/10B, CUCTEM U fieTasiel BbIITyCKaeMO# TIPOAYKIIUHY;

HajajKa, HACTpOWKa, peryMpoBKa M UCIbITaHUS OOOpYyAOBaHUSI W
TeCTUpOBaHHUe, HaCTPOMKa U 00C/Ty>KMBaHUe arrapaTHO-TIPOrPaMMHBIX CPe/ICTB;

BHeJIpeHMe U KCITyaTalys UHPOPMal[MOHHBIX CUCTEM;

obecrieueHue 3aIUThHI THPOPMALIUK U 00beKTOB MHGOpMaTU3aLiul;

opraHu3aliiss ¥ BbIIOJTHEHUME MepOMNpUSTUM [0 MeTpPOJIOTUUeCKOMY
obecrieueHu0 IKCTUTyaTaliy TeJIeKOMMYHHUKAI[MOHHOTO 000pYy/I0BaHMS;

CoCTaB/ieHWe WMHCTPYKLMWA TI0 3KCIUTyaTal[id 00OpYZIOBaHWS U TIPOTpaMM
WCTIBITaHUM;

TpOBe/ieHNe BCEX BHIOB W3MepeHU TlapaMeTpoB 000pygoBaHUsS W
CKBO3HbIX  KaHaJloOB U  TPakKTOB  (HAaCTPOEUHbIX,  MPHUEMOC/ATOUHBIX,
9KCI/TyaTalluOHHBIX);



TIPOBEpPKa TeXHWYeCKOT0 COCTOSTHUSI U OCTAaTOUHOTO pecypca 0b6opynoBaHus,
opraHu3salys Tpo(UIakKTUUeCKUX OCMOTPOB U TeKYyIIlero peMOHTa; TIOMCK U
yCTpaHeHHe HeUCIIPaBHOCTEW;

coCTaB/ieHHe 3assBOK Ha 00OpyJoBaHWe U 3aracHble YacTd, TOJTrOTOBKA
TeXHUYEeCKOM JJOKyMeHTalluh Ha PEMOHT;

opraHu3aliisi MepornpUsTUM M0 OXpaHe Tpy[a U TexXHUKe 0e30MacHOCTU B
rpoljecce BBOAA B IKCIUTyaTal[di0, TeXHWYECKOro OOCTy)KMBaHUSI M DPeMOHTa
TeJIeKOMMYHHUKAL[MOHHOTO 000py/10BaHMS;

JloBeleHre MH(POKOMMYHUKALMOHHBIX YCIYT 10 M0/b30BaTeslew;

pacueTHO-IIPOEKTHas AesATe/IbHOCTh:

H3yueHHe  HayuyHO-TeXHWYeCcKoW  uHdbOpMal[iy, OTeUeCTBEHHOT0 U
3apy0e>KHOTO OITbITA IT0 TEMATHUKe MPOEKTa;

cOOp W aHa/lM3 MCXOAHBIX [aHHBIX [Jis TPOEKTUPOBAHUS COOPY>KeHUH
CB$13U, UHTEJIJIEKTYa/IbHbIX MH(POKOMMYHUKAI[MOHHBIX CeTel U UX 3JIeMEHTOB;

pacyeT U TIPOEKTHpPOBaHWE [leTajied W y3/I0B B COOTBETCTBUU C
TeXHUUYECKUM 3aZlaHMeM C UCIOJb30BaHUEM KaK CTaHAAPTHBIX CPeZCTB
aBTOMAaTU3alliid  TIPOEKTHPOBaHHUs, TaK M CaMOCTOSATE/NbHO CO3/aBaeMbIX
OPUTHMHAJIbHBIX TIPOTPaMM;

KOHTPOJIb COOTBETCTBUSI pa3pabaTbiBaeMbIX IIPOEKTOB U TeXHUUeCKOH
JIOKyMeHTalluM TexXHWYeCKMM perjlaMeHTaM, HallMOHaJbHBIM CTaHJapTaM,
CTaHJapTaM CBSI3M, TeXHUYEeCKUM YyCJIOBUSIM U JPYTUM HOPMAaTUBHBIM
JIOKyMeHTaMm;

TpOBe/IeHHe TIPeJBAapPUTE/IbHOTO TeXHHKO-3KOHOMHUECKOTO0 000CHOBAHHS
MPOEKTHBIX PACUeTOoB;

pa3paboTka TIpOEKTHOW ¥ pabouell TeXHWYECKOH [JOKyMEeHTal[uH,
odopmsieHre 3aKOHUEHHBIX IIPOEKTHO-KOHCTPYKTOPCKUX padoT;

OLIeHKa MHHOBAL[MOHHBIX PUCKOB KOMMepLIMaIU3alii MPOeKTOB;

KOHTPOJTb COO/TIOfieHNs U obecrieueHre IK0JIOTUUeCKON Oe301MacHOCTH;

5KCIepUMeHTaIbHO-UCC/Iel0BaTe/IbCKast [esiTe/IbHOCTh:

TpOBe/ieHre SKCIIePUMEHTOB T10 3a/JaHHOM MeTO/IUKe W aHa/li3 pe3y/bTaToB;

rpoBe/leHWe  W3MepeHWN W HaOMoJeHW#, CcocTaB/ieHHe  OMMCAHUS
TPOBOAMIMBIX MCC/Ie[JOBAaHWM, TOATOTOBKA JAaHHBLIX [Ji COCTaBjaeHHsT 0030poB,
OTUETOB M HAyUHBIX ITyO/TUKALINN;

MaTeMaTHueckoe MoJie/TMpOBaHue WH(POKOMMYHUKAI[OHHBIX TIPOLIECCOB U
00beKTOB Ha 0a3e Kak CTaHAAPTHBIX I1aKeTOB  aBTOMAaTH3MPOBAaHHOTO
MPOEKTUPOBAHUSI M MCC/eIoBaHUM, TaK W CaMOCTOSITeJIbHO CO3/jJaBaeMbIX
OpPUTHMHAJIbHBIX TIPOTPaMM;

COCTaBJ/IeHWe OTYeTa IO BBINOJHEHHOMY 3a/laHUI0, yJ4acTUe BO BHEJADEHUU
pe3y/IbTaToOB MCC/IeZIoBaHUM U pa3paboToK;

OpraHu3al|MOHHO-YIIpaB/eHYeCcKas [esATe/IbHOCTh:

opraHu3alysi paboThl Ma/bIX KO/VIEKTUBOB MCTIOTHUTEIEH;

pa3paboTKa OrepaTUBHBLIX TJIAHOB PabOThI TTEPBUYHBIX TTPOU3BOZACTBEHHBIX
rioipas/ie/IeHui;

COCTaB/IeHWe TEeXHUYEeCKOM [OKyMEHTalluM, a TakKXe YCTaHOBJIEHHOU
OTUETHOCTU MO YTBEPKJE€HHbIM (POpMam;

Be/leHUe [1eJI0BOM TepervcKy;



COCTaB/IeHHe 3asiBUTe/ILHOU AOKYMEHTALIMKX B HAJ30PHbIE TOCYyAdPCTBEHHbIE
opraHbl UH(OKOMMYHUKaI[MOHHOW OTPaC/Iy;

BBITIOJIHEHM € pa60T B obsactu TeXHNUUYEeCKOIo PeryimpoBaHus,
cepTudUKalid TEeXHUYEeCKUX CpPeACTB, CHCTEM, IIPOL[eCCOB, 00OpyJOBaHUS U
MdTepHdJIOB;

IJIaHKUPOBaHHE pa6OTbI rnepcoHasia 1 (i)OH,ELOB OIl/IaThl TPyAd;

IMpoBe/ieHne dHaJ/In3d 3aTpar n pe3yJ/ibTaTOB AedaTe/IbHOCTHU
MPOX3BOACTBEHHBIX MOpa3ieeHul;

MO/ITOTOBKA MCXOAHBIX MJAHHBIX /i1 BbIOOpa M 00OOCHOBAHMS HAyudHO-
TEXHUYECKHNX W OpPraHW3dlIMOHHbIX pEMEHHﬁ, NNPpUHHUMAEMBIX C HCII0/Ib30BaHHEM
SKOHOMHYECKHNX KPUTEPHEB,

poBejieHue OpraHKM3dlIMOHHO-TIJIAHOBLIX pacueToB I1o CO31aHHIO
(peopranu3salnym) NpOU3BOACTBEHHBIX YUAaCTKOB;

obecrieyeHre 3alUTbl OObLEKTOB WHTEJUIEKTYaJlbHOM COOCTBEHHOCTH U
pe3y/ibTaTOB  ucC/IefloBaHUN ¥ pa3pabOTOK KakK KOMMeEpYeCKOoW  TauHbI
TIpeAnpUsITHS;

IMMOoAroTOBKa AOKYMEHTALIUM /I CO34dHUA CUCTEMbI MEHEIPDKMEHTA Ka4eCTBd
TIpe/TIPUATHS.

IIpu BeimosiHeHMun BKP cryseHTOM peluarwTcsa ciaeayroijue
3a/laun:

— 3aKkperuieHre U 0Oosiee T1yOOKOe yCBOeHHe TeopeTHUYeCKHUX
3HaHWHW U MPAKTUYeCKUX HABBIKOB

— pa3BUTHE CAMOCTOSITEJILHOCTU TP TIOCTAHOBKE 3a/laud MC-
C/ie[JoBaHUM, BbIOOPEe METOZIOB IOCTW)KEHMS 11e/IM U BbISIBJIEeHUU TBOP-
YyeCKOU MHULIMATUBHI TIPY PellleHNU KOHKPeTHBIX 3a/iay;

— WCII0JIb30BaHUM MEeTO/I0B aHa/v3a U CUHTEe3a;

— CaMOCTOSITe/TbHOE MPOBe/leHe HayUHO-TPAaKTUYeCKUX UCCe-
JI0BaHUU;

— obocHoBaHMe U HaxokJeHue 3Gh(dEKTHBHOIO TMyTH pellleHus
TOCTaB/I€HHBIX 3a/lau NP WCC/IeI0BaHUU U MPOEKTUPOBAHUY pa3/iny-
HbIX 00BEKTOB 1[M(POBOTO TesiepauoBellaHus;

— mnoarotoBka K 3amure BKP v aprymeHTHpoOBaHHasi 3aluTa
pa3paboTaHHBIX MPeI0XKeHUH.

PesyneraTtom BeinosiHeHWss BKP 1o/mkHO cTaTh oBafieHve cieyroLUMU
KOMIIeTeHL[ASIMU:

- 00meKy/IbTypHbIMH KoMmeTeHIUAMHA (OK):
WCTIO/Th30BaTh OCHOBHBIE 3aKOHBI €CTeCTBEHHOHAYUHBIX AUCLUMIIIMH B
MMETh HaBbIKM CaMOCTOSITe/TbHOM pabOThl Ha KOMIBIOTEPE W B KOMITbIOTEPHBIX
CEeTSIX; OCYIIeCTB/IATb KOMITLIOTEPHOE MOJIe/IMPOBaHHe YCTPOWCTB, CHCTEM U
TIPOL[ECCOB C WCTIO/b30BAHWEM BJIAZIETh KY/IBTYPOW MBIIIJIEHHS], CITOCOOHOCTBIO K
00600111eHMI0, aHa/MU3y, BOCIIPUSATHIO MHGOPMAILMW, TTOCTAaHOBKEe 11eJId U BBIOODY
nyteu eé goctkenus (OK-1);
yMeTb JIOTUYeCKHd BepHO, apr'yMeHTHPOBAaHO U SICHO CTPOUTh YCTHYIO U
MUcbMeHHY0 peub (OK-2);



TOTOBHOCTBIO K KOOIIepaliy ¢ KojuieraMmu, pabote B KosutektuBe (OK-3);

CTIOCOOHOCTBI0 HAXOAWTh OpPraHW3al[MOHHO-YIIPAB/IEHUECKHEe PpeIleHus] B
HeCTaH/IJapTHBIX CUTYal[UsIX U TOTOBHOCTbIO HECTH 3a HUX OTBeTCTBeHHOCTh (OK-
4);

CTPEMUTBLCSI K CaMOpa3BUTHIO, TIOBBIIIEHHIO CBOel KBanubUKALIUM U
MactepctBa (OK-5);

CrOCOOHOCTBI0 KPUTUUECKH OLIeHWBAaTh CBOW JIOCTOMHCTBA M HENOCTATKH,
HaMeTUTb TyTH U BbIOpaThb CpeACTBa pa3BUTHSI JOCTOMHCTB U yCTpaHEHUs
HenocTaTkoB (OK-6);

OCO3HaBaTh COI[MAZbHYIO0 3HAUMMOCTb CBOeMW Oyxymied T1ipodeccuw,
obmazaTb  BBICOKOM  MOTHBAI[ieli K  BBINOJAHEHWIO  TpodeCccHoHalIbHON
nestenbHOCTH (OK-7);

WCIOJ/Ib30BaTb ~ OCHOBHbIe  TOJIOXKEHUs] W MeTOAbl  COL[Ma/bHBIX,
I'YMaHUTAPHbIX M SKOHOMUUECKMX HayK TIpU pelleHUuH COLUaJbHBIX U
ripopecCcMOHa/NbHBIX 3afiay, OrNpodecCcHoHaNbHON JesiTeIbHOCTA, TIPUMEHSITh
MeTO/lbl MaTeMaTMUeCKOro aHajiu3a W MO/le/TMPOBaHusl, TeOopeTUUeckoro u
SKCIepuMeHTanbHOro ucciaefoanus (OK-9);

B/aZIeTh OJJHUM W3 MMPOBBLIX WHOCTPAHHBIX S3bIKOB Ha yYPOBHE He HIDKe
pasroBopHoro (OK-10);

B/IaZIeTh OCHOBHBIMU METOZAMM 3all[UThl MPOM3BOACTBEHHOIO MepCcoHaaa 1
Hace/jleHUs] OT BO3MOXKHBIX TIOC/T€ICTBUM aBapuii, KaracTpod, CTUXUMHBIX
6encteuii (OK-11);

B/aZIeTh CpPeJCTBaMH CaMOCTOSITE/IbHOTO, MeTOJUYEeCKU MPaBUIbHOIO
WCIO0JIb30BaHUsT MeTOZI0B (hM3UUeCKOT0 BOCIWTAHUS W YKpeIlUIeHHs 3710POBbs,
TOTOBHOCTBIO K /IOCTHIKEHUIO [TO/DKHOTO YPOBHSI (PU3MUECKOUW MOATOTOBI€HHOCTU
ans obecrieueHHs1  TOMHOLIEHHOM — COI[MANbHOM W IIpodeccHOHANTbHOM
nesrenbHOCTH (OK-12).

[TpodeccronanbHbiMU KOMMeTeHLUsIMU (TTK):

CO3HaBaTh OIACHOCTA W Yrpo3bl, BO3HHUKAWOIIME B 3TOM IIpoliecce,
cobmoiaTh OCHOBHBIE TpeOOBaHUsI UH(POPMaI[MOHHOW 6e3011acHOCTH, B TOM UHC/Ie
3al[UThI TOCY/IapCTBEHHOM TalHbBI; B/IaJ[eTh OCHOBHBIMM METO/aMHM, CIT0COO0aMHu U
Cpe/iCTBaMU TTO/TyueHUs], XpaHeHus, TlepepaboTku nHbopmarmu (ITK-1);

CMIOCOOHOCTBIO TIOHUMATh CYIITHOCTb Y 3HaueHue UH(POpPMalui B Pa3BUTHHU
COBPEMEHHOr0  MH(OPMALMOHHOTO  YHUBEDPCA/bHbIX [MaKeTOB  TPUKJ/aZHbIX
KOMMbOTepHbIX nporpamm (ITK-2);

CroCOOHOCTBLIO MCIT0/Ib30BaTh HOPMaTUBHYIO U TIPABOBYIO ZIOKYMEHTAlIUIO,
XapakTepHyto s 001acTi WHGOKOMMYHUKALIMOHHBIX TEXHOJIOTUNA W CHUCTeM
cBs3u  (3akoHbl  Poccuiickor — Pefepalyy, TeXHHYECKUE  PerylaMeHThI,
MeXXAyHapoJHble 1 HallMOHA/IbHbIE CTAHapThl, peKOMeHAALMU MeXXayHapogHOTro
COl03a S/IeKTPOCBSI3U, CTAHAAPThI CBSI3U, MPOTOKOJIbI, TEPMHUHOJIOTUIO, HODMbI
EfuHOM cuCcTeMbl KOHCTPYKTOPCKOM [IOKyMEHTal[iH, a TakXe AOKYMEeHTAlUI0 TI0
cucteMaM KauectBa pabotsl npeanpustuii) (ITK-3);

3HaTb  MeTpOJIorMYecKWe  TIPUHLIUMBI U BjafieeT HaBbIKaMU
VHCTPYMEHTaJIbHBIX V3MepeHuH, WCII0JIb3yeMbIX B obactu
MH(OKOMMYHUKAI[MOHHBIX TeXHOMOTUN U cucteM cBs3u ([1K-4);
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TOTOBHOCTBIO K KOHTDOJIIO COOJofieHus U 0becrieueHUI0 3KOJI0rrueCKon
6e3omacHoctu (ITK-5);

B CepPBHUCHO-3KCIUTYaTaluOHHOM JieSITeIbHOCTHU:

TOTOBHOCTBIO K CO3Z,l@HUIO  YCJIOBUM /Ui PasBUTHA  POCCHUKCKOM
MHGPACTPYKTypbl CBsI3U, ObOecrieueHUs ee MHTerpaldd C MeXKIyHapOAHbIMU
CeTSIMU CBSI3W; TOTOBHOCTBIO COZEWCTBOBAaTh BHEAPEHUIO TEePCHEeKTUBHBIX
TexHonoruu u craiaaptos (I1K-6);

CMIOCOOHOCTBIO  OCYIEeCTBUTh TPHUEMKY W  OCBOEHHEe  BBOJUMOIO
o0opyfoBaHUSI B COOTBETCTBMM C [IeWCTBYIOIIMMHA HOpMaTWBaMU; YMeTh
opraHuM3oBaTh paboure MecTa, WX TexXHUUeCKOoe OCHallleHWe, pa3MelljeHue
COOpYKeHHH, cpeficTB 1 obopyaoBanus cBsi3u (ITK-7);

CTIOCOOHOCTBIO OCYIIIECTBUTh MOHTaX, Ha/laJKy, HaCTPOMKY, Pery/iipoBKY,
OTIBITHYIO TIPOBEPKY paboToCrocOOHOCTH, UCTIBITAHUSI U Clauy B SKCIUIyaTalvio
COOpY>KeHHH, cpeficTB U 060pyoBaHus ceTelt v opraHu3aiuii cessu (ITK-8);

yMeTb COCTaB/IATb HOPMATHMBHYK [OKYMEHTALUi0 (MHCTPYKLMM) 10
9KCILTyaTal[MOHHO-TEXHUUEeCKOMY  OOC/Y)KUBAaHUIO  COODY)KEHWM, ceTed U
obopyznoBaHusi CBsi3Y, MO rporpaMMamM ucnbitanuii (ITK-9);

yMeTb OpPraHr30BaTh M OCYILEeCTBUTh MPOBEPKY TEXHUYECKOrO COCTOSTHUS U
OLIEHWTb OCTAaTOK pecypca COOpY)KeHHH, 000opyJoBaHUSI U CpeACTB CBSI3H,
MIPUMEHUTb COBPeMeHHbIe MeTO/[bl UX 00CTY)KUBaHUSI U PEMOHTA; OCYIL[eCTB/ISTh
MOMCK W yCTpPaHeHWe HEeWCIIPaBHOCTeH, MOBBICUTb HaZ€KHOCTb M TOTOBHOCTh
ceTell; yMeTb COCTaBUTh 3asiBKy Ha 000py/j0BaHUe, U3MepHUTe/IbHbIe YCTPOUCTBA U
3aracHble 4acTW, TMOATOTOBUTb TEXHUYECKYI0 [IOKyMEHTAaldi0 Ha DPEeMOHT W
BOCCTaHOBJIEHHE PabOTOCIIOCOOHOCTH 00OpYAOBaHUSA, CPEACTB, CUCTEM M CeTel
cBsa3u (I1K-10);

yMeTb OpPraHuW30Barh Ji0BeJleHre yC/IyT [0 T0JIb30Bare/iel yCayraMy CBSI3H;
OBITb CTOCOOHBIM MPOBeCTH PaboTHI M0 YIIPaB/IeHUIO MTOTOKAaMHU TpadrKa Ha CeTH
(TIK-11);

yMeTb OpPraHW30BaTb U OCYIIECTBUTb CHUCTEMY MEPOIPHUSTHUM IO OXpaHe
TpyJa W TexHUKe 0e30MacHOCTM B TMpoLiecce 3KCIlyaTalid, TeXHWYeCKOro
o0cy)KBaHUS U pEMOHTa TeJIeKOMMYHUKaI[MoHHoro obopyzaoBanus (ITK-12);

B PaCUeTHO-TIPOEKTHOU JIeSITe/IbHOCTH:

FOTOBHOCTTBIO K  M3YyUEHHIO  HAyYHO-TEXHUYECKOW  HH(OopMalu,
OTeueCTBEHHOTO UM 3apy0e)KHOTO OfbiTa T0 TeMaTHKe WHBEeCTULIMOHHOTO (W/H
WHOTO) TIpOEeKTa;, yMeTb CoOWpaTh ¥ aHaJW3MpOBaTh WHGOPMALUIO /s
(hopMUpOBaHUsI UCXOHBIX JAHHBIX /1Jisl IPOEKTHPOBAHUS CPE/ICTB U CeTell CBS3U U
ux snemeHToB (I1K-13);

COOTBETCTBUM C TEeXHUUECKUM 3aZlaHueM C WCIOIb30BaHUEM Kak
CTaHZAPTHBIX METO/OB, IPUEMOB U CPeZICTB aBTOMAaTH3aLlui IPOEKTUPOBAHUS, TaK
Y CaMOCTOATE/IbHO CO3/laBaeMbIX OPWUIMHA/BHBIX MPOrpaMM; YMeTb IPOBOJUTh
TeXHUKO-IKOHOMUUYEeCKOe 000CHOBAHUS # MPOEKTHBIX PACUeTOB C MCII0/Ib30BaHUEM
CcOoBpeMeHHBIX Mo/xozf0B U MeTo10B (ITK-14);

CrocoOHOCTBI0O K pa3paboTKe TmMpoeKTHONW U paboueli TexXHUUECKOM
JOKyMeHTAal1M, 0OPMJIEHHIO 3aKOHUEHHBIX MTPOEeKTHO-KOHCTPYKTOPCKUX paboT B
COOTBETCTBUM C HOPMaMU M CTaHAApTaMH; TOTOBHOCTbIO K KOHTPOJIIO
COOTBETCTBUSI pa3pabarbiBaeMbIX TIPOEKTOB M TEXHUUECKOW [JOKYMeHTal[|uH
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CTaH/apTaM, TEXHUUECKUM YCJIOBUSIM U IDYTUM HOPMaTUBHBIM JokyMeHTam (ITK-
15);
B 9KCHepI/IMEHTaJ'H:>HO-HCCHE,Z[OB&TEHLCKOﬁ AedaTe/IbHOCTH:

TOTOBHOCTBIO v3yuaTh Hay4YHO-TEXHUUECKYO HMH(OpMaLHIO,
OTeueCTBEHHBIN U 3apyOe)KHBIH OIBIT 10 TeMaTHKe ucciaenoBadus (ITK-16);
CMOCOOHOCTBIO TIPUMEHSTh COBpeMeHHbIe TeopeTU4eCcKue u

JKCTIepUMeHTalbHble MeTOAbl HCC/Ael0OBaHUS C 1[eflbF0  CO3[aHUS  HOBBIX
MepCreKTUBHBIX CPEeACTB 37€KTPOCBSI3M W MH(OPMAaTHMKHU; OPraHu30BbIBAaTH M
MIPOBOJIUTh WX WUCIIBITAHUS C 1eJbl0 OLIEHKU COOTBETCTBUSI TpeboBaHUSIM
TeXHUUECKUX periaMeHTOB, MEXAYHapOAHbIX U Hal[MOHa/JbHBIX CTaHJAapTOB M
HMHBIX HOPMAaTUBHBIX AO0KymMeHTOB (ITK-17);

CTII0COOHOCTBIO CTUTAaHUPOBATh 7| TIPOBECTH Heo0XoIUMBbIe
JKCTIepUMeHTa/lbHble UCC/IeZIOBaHUS, TI0 UX pe3y/ibTaTaM TMOCTPOUTh a/leKBaTHYIO
Mo/leflb, MCIOJ/Ib30BaTh ee B JlaibHeHIlleM TIpU pellleHUUd 3ajau Co3[aHusl U
9KCTUTyaTal[ii MTHPOKOMMYHHKAI[MOHHOTO o0opyaoBanus (ITK-18);

TOTOBHOCTBIO K OpraHu3aiiy paboT Mo MpaKTUUeCKOMY HWCIIOb30BaHUIO U
BHe/IpeHUI0 pe3yabTaToB uccnenoanui (I1K-19);

B OpFaHI/IBaL[I/IOHHO-ynpaBJ'IEH‘-IeCKOﬁ AedATe/IbHOCTHU:

CMOCOOHOCTBIO W TOTOBHOCTHIO  TIOHMMaTh W aHA/IM3UPOBATh
OpraHU3aIMOHHO-7KOHOMHUECKHe Tpo0sieMbl U OOII[eCTBEHHBbIe TIPOL[eCCHI B
OpraHu3alliy CBSI3U U ee BHEIlIHel Cpefie; TOTOBHOCTBIO K YUaCTUIO B I0CTW)KEHUU
KOPIOPAaTUBHBIX 1[e/led M CTaHOBJEHHIO OpraHu3al[id CBSI3M KaK aKTUBHOIO
cyObekTa 3KoHOMHUecKol AesitenbHOCTH ([TK-20);

CrOCOOHOCTBI0  TOHMMAaTh  CYI[HOCTb OCHOBHBIX JKOHOMHYECKHUX |
(UHAHCOBBIX TIOKa3aTeseil JesiTeJIlbHOCTU OpraHu3aluv CBsi3d, OCOOEeHHOCTH
yCOIyT Kak creluduueckoro pbIHOUHOTO MPOJYKTa; TOTOBHOCTBIO OpPraHU30BaTh
Gr3HeC-1po1iecchl Trpef0CTaB/IeHUs VMH(OKOMMYHHUKALIMOHHBIX YCIIyT
M0JIb30BaTe/IsiM, HalleJieHHble Ha Haubosee 3(QeKTUBHOe UCII0/Ib30BaHKe
OTPAaHUYEHHBIX TIPOU3BO/ICTBEHHBIX PECYPCOB; TOTOBHOCTBIO K 00eCrieueHUIO
3¢ heKTUBHOU U J0OPOCOBECTHONM KOHKYPEeHIIMU Ha pbiHKe ycayr cBs3u (TTK-21);

CroCcoOHOCTBIO YUaCTBOBaTh B IpOLIeCCe YIpaB/ieHUst OpraHu3alyeil CBs3u
B COOTBETCTBUM C 3aHMMAaeMOU [IOJPKHOCTBIO; TOTOBHOCTBbEO K OPraHW3allMOHHO-
yrpaBieHuecKoi paboTe ¢ MabIMU KOJIJIEKTUBaMU UCTIOJIHUTEIeH; CIoCOOHOCThIO
OpraHu30BbIBaTh PabOTy UCTIOMHUTE/IeN, HAXOAUTh Y TPUHUMATh yIpaB/ieHueCKUe
peliieHUs B 00/1aCT OpraHu3aliuM, MOTHUBallM ¥ HopMupoBaHus Tpyza (ITK-22).

2 OPTAHU3AUUNA BbINOJ/IHEHNA BKP

K BreinonHeHnto BKP gomnyckaroTcs CTydeHThl, YCIelIHO 3aBep-
IIUBIIIME TIOJIHBIN Kypc 00yuenus (240 3aueTHBIX eWHUII) TI0 OCHOB-
HOM 00Opa3oBaTe/ibHON TpPOrpaMMe M YCIEIIHO MpOIIeAlie BCe Ipe-
JyCMOTpeHHbIe yueOHbIM IJIaHOM aTTeCTal[MOHHbIe UCMbITaHUsA. Tpy-
JIOEMKOCTb BBITTYCKHOM KBanuGUKaIMOHHONW paboThl COCTaB/sieT
12 3aueTHBIX efvHUL] (8 Henenb ).

BKP (BhinyckHas KBa/iM(PUKaMOHHAsA pabdoTa) — BBITIOJIHS-
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eTCSl BBIIYCKHUKOM CaMOCTOSITeJIbHO B (popMe OGakas1aepckoli pabo-
mbl, COZleprKallled aHa/Iu3 U3BECTHOIO0 TeXHUYECKOro PelleHus], usje-
JYsl, TEXHOJIOTUYECKOrO MpoLiecca, NPOrpaMMHOIO TIPOAYKTA U T.J.,
PaCKpPBIBAIOIINM 3HAHUS BBIMYCKHUKA, TTPHOOpeTeHHbIe UM B ITIpPOLieC-
ce u3yuyeHHUs1 001ernpodecCHoHaNbHBIX U CIeI[AaJbHbIX JUCLUTIIHH.
BKP Mo)XeT OCHOBBIBaThbCSl KaK Ha yI/yO/JIeHHH BBITIOTHEHHBIX paHee
KYPCOBBIX paboT ¥ TIPOEKTOB IO MPOGUIBHBIM AUCIUIIIMHAM, TaK U
Ha BBIMOJIHEHUU KOHKDETHBIX TEeXHUYECKUX 3aJJaHUuM TIPeANpUsTUN U
OpraHu3alyii, SBAAoIMXCcs 6a30i yueOHbIX (B TOM uMcC/ie U TIPOU3-
BO/ICTBEHHO-TEXHOJIOTMYE CKOW ) TPAKTHK.

TepputopranbHO BKP MOTyT BBINOTHATHCA:

— Ha kKadenpax TYCYP moj pykoBOACTBOM IIperiofiaBaTesiei,
HayYHbIX COTPYJHUKOB, aCIIMPaHTOB;

— B HayuHbIX nogpasjesieHusx TYCYPa;

— B HUW, Ha nipenpudaTHUaX ¥ OpraHu3aluax r. ToMcka U Jpy-
T'MX TOPO/IOB.

B niocsiegHux AByX ciydasix pykoBoguTensmud BKP mMoryT ObITh
LITaTHbIe COTPYAHUKUA 3TUX YUDPEXAEHWU U OpraHu3alui, UMerolue
KBa/IM(HUKALMIO He HWXKe TUTJIOMAPOBAHHOIO CIieljuaucTa.

Cpoxku BbIno/IHeHUsE U Bpemd 3aluTel BKP persamenTtupyetcs
yueOHbIM Ti71aHOM (8 Hezesb B KoHIle 8-ro cemecTtpa). Tembr BKP co-
I71aCylOTCsl C BbImycKawiend kadezapoiu. Cnenyer OTMETHTb, UTO
CTY/JIeHTYy TIpe/loCTaB/sieTCsl MpaBO BbIOOpa TeMbl BIJIOTH A0 Tpeyio-
JKeHUSI CBOeM TeMaTUKU C HeoOXOAMMBIM 0DOCHOBAaHHEM I1]e/1eco00-
pa3sHOCTH ee pa3paboTku. B ocHoBy BbimosiHeHHss BKP moryT ObITh
T0JIOXKEeHbl pe3y/bTaTbl HapaOOTOK, TOJiyueHHbIe TIPH TPYMIIOBOM
ripoekTHOM 00ydeHun (I'TIO) wiu BBITIOIHEHWH 3a/IaHUS 110 AMCITUII-
nuHe «HayuHo-uccenoBaresbckasi paborta». Boripoc 06 n3MeHeHUH
TEeMbI B LIEJIOM MOC/IE ee YTBEpPKIeHUs UM YaCTUYHOM ee KOPPEKTH-
POBKM pellIaeTcss B KaXKJO0M OTJe/JbHOM Clydae aJMUHUCTpalded Ka-
deapsl ¥ (DUKCUPYETCS JOTOTHUTE/IbHBIMU TIPUKa3aMy WIX pacriops-
JKeHUSIMU.

Tema BKP, eé pykoBoauTe/ib, KOHCY/IbTaHThI (TIpH HeoOXoau-
MOCTH) YTBEP)K/JAtOTCS M0 TMpeJCTaB/IeHUI0 3aBeyroilero kaheapou
He M0o3/jHee, UeM 3a MoJIro/ia 0 Hauajia UTOrOBOU aTTeCTalvu.

Beinosinenue BKP cocTrouT U3 c/1eyronux 3Tamnos:

- Bribop membr BKP cTyneHTOM 110 COT/IacOBaHHUIO C PYKOBO-
JATEJIEM.

- ®opmupoBanue 3a0aHus Ha BKP (Ha 6/1aHKe yCTaHOB/IEHHOM
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dopMbI) CTyZIleHTOM COBMECTHO C pyKOBoAuTeremM paboThl U yTBep-
JKJIeHre ero Ha Kade/pe.

- Brmosnenne BKP (pabora go/mkHa OBITH MOJHOCTBIO 3aBep-
I1leHa, COOTBETCTBOBaTh TEXHWUECKOMY 3a/laHHI0, UMeTh HeobXoau-
MbIe pa3ziesibl U ITo/ipasesibl U Hazyiexkamum obpa3om odopmieHa).

» CocragsyieHre nucbmeHH020 om3biéa 0 BKP pykoBoaurteneM.

- IlpencraBneHue BBITIOJTHEHHOW W MOAIMCAHHOM PYKOBOJUTE-
nem BKP 3aBepyroiiiemy Kadepoli C 1ie/ibl0 pellleHus1 Bompoca 0 J0-
TyCKe CTyJeHTa K 3all[uTe.

- Pemienue Bompoca o npo6Hot 3awjume BKP B ycTaHOB/eH-
HOe BpeMs MnepeJ; KOMUCCHeN B COCTaBe ABYX-TPeX MperojaBaresen u
CTeLMaJMCTOB BbIMyCKarollel Kadeapbl MO pacropsbKeHUIO 3aB. Ka-
denpoii, KoTopast MOXKeT ObITh Ha3HaUeHa B CJIe/[yIOIUX C/TydasX:

1) no npexacraBienuto pykoogutesnsi BKP;

2) IpU TIOSIBJIEHUHM MOTMBALUM K JIOTIOJTHUTELHOMY 00Cy»K/e-
Huro BKP v camol gesiTebHOCTH BBIITYCKHUKA Ha CTaJusX, KaK Bbl-
TIOJIHEHUs], TaK U Tpe/icTaB/ieHus rotoBor BKP;

3) 10 3asiBJIeHUIO CTYEeHTa.

» 3awjuma BKP niepep arrecTaljiuOHHOM KOMUCCUEHN.

[Tocne mosyuyeHUs: AOTyCKa K 3aljudTe, CTYAEHT IpejCTaB/isier
CeKpeTapro aTTeCTAlMOHHOW KOMUCCUM c/1edyloujue O0OKYMeHMbl:

— 3aueTHas KHWXKKA (3aBepeHHbIe TeyaThbl0 JileKaHaTa I0 ceme-
CTpaM pe3y/bTaThl 3aYeTHbIX U S5K3aMEHAL[MOHHBIX CeCCHUM, 3aruvcCh
Ha3BaHusi BKP, 3amvicek pykoBogutenst BKP o momycke K 3aiure);

— MOSsICHUTe/nbHas 3anucka K BKP;

— rpaduueckuii MmaTepuas (He MeHee 3-X TUCTOB (popMara Al);

— 0T3bIB pykoBoguresnsa BKP.

B TocynapcTBeHHYt0 aTTecTalioHHYHO komuccuio (I'AK) moryt
ObITH TIpe/iCTaB/eHbl U APyrue mMaTepuasibl, XapaKTepu3yloliie Hayu-
HYI0 U TPaKTUYECKYIO [eATe/IbHOCTh CTY/AeHTa, HallpuMmep, rpe3eHTa-
LIMsl, SKCTIEPUMEHTA/IbHBIN MakeT U T.[.

3 CTPYKTYPA BbINYCKHOW KBAJTM®UKALMOHHOW
PABOTbI

3.1 Pabota B 0011jeM ciyuae 0/DKHA COZlepKaTh:
— TtekcTtoBbiii gokymeHT (T/1). TpeboBanus K odopmnenuro T/I.
O6pa3zoBarenbHbIi cTaHAapT By3a OC TYCYP 01-2013. PaboTel cTyaeHUeCKUe
10 HAarpaB/IeHUsIM TIOATOTOBKH M CIIELMa/bHOCTSIM TEXHHUUECKOTO TPOQHIIS.
OO6ive TpeboBaHus U TpaBWiIa odopmieHUs. Ilpukas pektopa or 03.12.2013 T
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Ne14101.
TekCcTOBbIN IOKYMEeHT BKP OakasaBpa AMEeHYeTCH
«[TosicHuTe/bHAsA 3anMCKa K BBIMYCKHOW KBaJU(PUKALMOHHOU
paboTe 6akaaBpa».

IIpumeuarnue

PaboTa mMokeT ObITb YAaCTMUHO TpejiCTaB/ieHa Ha TeXHUUeCKUX
HocuTesnisax gaHHbix OBM (I'OCT 28388), ec/iv 5TO yCTaHOB/IEHO TeX-
HU4YeCcKuM 3aaaHueM (13).

3.2 BeinyckHas KBanuduKalioHHass pabota 6akaiaBpa J0/mKHA

BKJ/IFOUAThb CJIeAYIOIMe Pa3AE/Ibl B YKA3AHHOI HYDKE
MOCJIEJJOBATEJTBHOCTH

— TUTYJIbHBIN JIUCT,

— pedepart Ha pyCCKOM SI3bIKe;

— pedepar Ha UHOCTPAaHHOM SI3bIKE;

— TexHU4Yeckoe 3agaHue (T3);

— COofiepKaHue;

— BBeJIeHUe;

— OCHOBHYIO YacCTh;

— 3aK/IF0YeHue;

— CITMCOK HCII0/Tb30BaHHBIX NCTOUHHKOB;
— TPUWIOXKEeHUSI.

IIpumeuaHnue

[Tocne mpuiokeHW B paboTe MOTyT OBITH MOMeI[eHbI CaMo-
CTOsITE/TbHBbIE KOHCTPYKTOPCKHE, TEXHOJIOTrHUeCcKue, MporpaMMHbIe U
JpyTHe TIPOEeKTHbIe JOKYMEHTHI, pa3pab0TaHHbIe B X0/l BBITOTHEHUS
TeXHUUeCKOTO 3a/]aHusl.

3.3 K rpadrueckomy marepuany OTHOCST:

— YepTeXU U CXeMbl;

— J1eMOHCTpaLWOHHbBIE JIUCTHI (TI71aKaThl).

YepTexxu ¥ CXeMbl, B 3aBUCUMOCTU OT XapakTepa paboTbl, MOT'YT
TIpe/ICTaB/sATLCSA KaK Ha OT/e/IbHbIX JIMCTaX, UCTO0/Ib3yeMbIX TPy My0-
JIMYHOM 3aIluTe, Tak U B coctaBe T/I.

IleMOHCTpalMOHHbIE JIMCTHI CJIYKaT /151 HarJIsiIHOTO TpeJCTaB-
JieHUst MaTeprasia paboThl TIpU ee MyO/IMUHOM 3alluTe.

B BKP 6akanaBpa [0/mKHO ObITh He MeHee 3-X uUepTexeu
(dopmara Al, KOTMUECTBO IEMOHCTPALMOHHBIX JIMCTOB He perjiaMeH-
THUPYeTCS.
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4 TPEBOBAHNA K CTPYKTYPHbIM 3/IEMEHTAM
BKP BAKAJTABPA

4.1 O6wue TpedboBaHUA

4.1.1 TloscuurennHas 3amucka K BKP B o6beme 40 + 60 crpanury
MeyaTHOro TeKCcTa JIO/DKHA B KpaTKOM M UéTKOM (opMe pacKpbIBaTh
TBOpYECKUM 3aMbicen paboThl, CO/lep>KaTh OMUCAHWe MeTO/[0B MCCiie-
[I0BaHUS U (WIM) pacueToB, CPaBHEHME pacCMaTpHUBAeMbIX BapHUaHTOB
pelleHry, OIMCaHWe T[IPOBEJEeHHBIX SKCIIePUMEHTOB, aHalu3 pe-
3yJIbTAaTOB 3KCIIEPUMEHTOB M BbIBOABI 10 HUM. Kak mpaBuio, TEKCT
JIOJDKEeH COTPOBOXK/IATbCS WTIOCTpALUsAMU (TpadukamMu, >CKH3aMH,
yarpaMMaMU, CXeMaMu U T.I1.).

4 1.2 Pabota f0o/mKHa OBIThH BBIMOHEHA Ha PYCCKOM SI3bIKe.

IloryckaeTcsl BbIMOJTHeHHe pab0Thl Ha MHOCTPAHHOM $I3bIKe, ec-
JIX 3TO yCTaHOBJIEHO TeXHUYECKUM 3a/IaHUEM.

4.2 TUTYNbHbIA NUCT

OO6pa3el] TUTY/ILHOTO JIMCTA TIpUBe/IeH B TIPUIOXKEHUU A.

4.3 Pechepar

4.3.1 Pedepar (I'OCT 7.9, 'OCT 7.32) pa3meljaeTcsi Ha OT-
J1eJIbHOM JTUCTe (CTpaHuLIe).
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3arosoBKOM CIYy>KUT coBo «PedepaTt» (7151 pedepara Ha HUHO-
CTPAaHHOM $I3bIKE — COOTBETCTBYIOLIUM WHOCTPaHHbIM TEPMHH), 3a-
TIMCaHHOE C MPOIUCHOM OYKBbI CUMMETPUUHO TEKCTY.

4.3.2 PeepaT JO/KEH COZlepPKaTh:

— CBeJleHUsI 0 KOJIMuecTBe JIMCTOB (CTpaHUI]) paboThI, Kojuve-
CTBe WTIOCTpAL[Ui, Tab/nI], UCT0/Ib30BaHHBIX WCTOYHUKOB, TMPU/IO-
YKeHUH, JIMCTOB rpaduuecKoro MaTepuana;

— TiepeueHb K/IHOUeBbIX CJIOB;

— TeKCT pedepara.

4.3.2.1 TlepeueHb KJIFOUEBBIX CJIOB [OJDKeH BK/IHOUaThb OT 5 10
15 c/loB WM C/IOBOCOUYETAaHUN M3 TeKCTa paboThl, KOTOpble B HaW-
OonbIllel Mepe XapaKTepu3ylOT ero cojiep)kaHue. KitoueBble C/OBa
TIPUBO/IATCS B UMEHUTEbHOM TIaZie)ke U 3alMChIBatOTCS TIPOTHMCHBIMU
OykBaMHU B CTPOKY uepe3 3arsiThie.

4.3.2.2 Tekct pedepara JO/DKeH OTpaXkaTh:

— KpaTKoe ornvcaHue 00beKTa UCC/iefloBaHUsS Wi pa3paboTKy;

— 11e/b paboThI;

— MeTO/bl UCCJIeIOBaHUS U TlepeueHb HCI0J/Ib3yeMbIX MpU HUC-
C/IefJOBaHUSIX PUOOPOB;

— TIO/TyYeHHbIe pe3yJ/bTaThbl U UX HOBU3HY;

— OCHOBHbIE KOHCTPYKTHBHbIE, T€XHOJIOTUUECKHEe U TEeXHUKO-
9KCII/TyaTallMOHHbIe XapaKTePUCTHKY;

— CTeleHb BHe/IpeHUS;

— peKOMeH/al[MK T10 BHe/IpeHUIO WU UTOTU BHeIPEHUsT Pe3yJib-
TaToB pabOoThI;

— 00/1aCTh IPUMEHEeHUS;

— 3KOHOMUYECKYIO 3P heKTHBHOCTb WM 3HAUMMOCTh pabOThI;

— TIPOTHO3HbIE TIPE/II0/I0XEeHUsI O pa3BUTHUU 00BeKTa UCC/iefio-
BaHUs (pa3paboTKN);

— JIOTIOJTHUTe/IbHbIe CBefleHHsI (0COOEHHOCTU BBITIOJHEHUSI U
oopmieHust paboThI U T.I1.).

Eciu pabora He cofepXXUT CBe/IeHUM MO Kakou-1Mbo u3 mepe-
UYMC/IEHHbIX CTPYKTYPHBIX uacTeli pedepara, To B TeKcTe pedepara
OHa OIyCKaeTCsi, TIPU 3TOM T0C/Ie[J0BaTe/IbHOCTh W3J/I0XKEeHUsT coXpa-
HSIeTCS.
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4.3.3 VI3noxxeHre MaTteprasa B pedepare JO/DKHO ObITb KPaTKUM
v TouHbIM. CrieyeT u3beraTh CJI0)KHBIX TpaMMaTUUeCKHUX 000pOTOB.

4.3.4 TIpumep coctaBneHus1 pedepara rpuUBeleH B NPUI0KEHUH
I

4.4 TexHU4YecKoe 3apaHue

4.4.1 B kaxxzmoi pabore mo/mKkHa ObITH pa3paboTaHa TeMa B COOT-
BeTCTBMM C 3a/laHWeM, YTBEpP)KIEHHBIM 3aBeAyIOIUM Kadeapoii.
dopMa TeXHMYECKOro 3aJjaHus oripefessieTcs Kadeapou. dopmynu-
POBKa TeMbl BBINYCKHON KBaIU(HKALIMOHHONW paboThl B TEXHUUYECKOM
3a/]JaHUN 00/1HCHA NO/JHOCMbIO COOTBETCTBOBATH €€ (hOPMY/IMPOBKE B
TIpHKa3se 1o BY3y.

4.4.2 TexHuueckoe 3afiaHue JO/PKHO OBITH COCTaB/€HO Ha PYyC-
CKOM fI3BIKeE.

4.4.3 TTocne yrBepxaeHus T3 BHOCUTb B HEr0 U3MeHeHUs U [0-
TIO/THEHUS He pa3peuwiaemcsi.

4.4.4 PekoMeHJaIMU 110 3ari0/IHEHUIO O/1aHKa TeXHUUECKOT'O 3a-
JTaHUS:

 I1.1 «Tema BbIMyCKHOW KBaU(PUKALIMOHHOU pabOTHI

OakanaBpa».

A3 Ha3BaHUsA TeMbl JIOJDKHO OBITh SICHO, UTO KOHKPETHO pa3pa-
baTbIBaeTcsl B AaHHOM pabote. He [omycKaeTcsi BbITIOJIHEHWE pabOThI
Ha 0000IIeHHyI0 TeMy, HarpuMep: «YCUIUTeNb MOIIJHOCTH»,
JO/DKHO OBITb TOUHO yKa3aHO [/ 4ero WM [Jisi KOro BeJeTcs

pa3paboTka («Ycunureab  MOIHOCTU i 1[M(POBOTO
TeJIeBU3MOHHOTO BelllaHus »). He gomyckaeTcsi B Ha3BaHWUM pabOTHI
WCTONb30BaTh  C/oBO  Pa3paborka  (BMecto — «Pa3paboTka
nepejaTuvdka /s HUPPOBOM paJjMOCBI3U », HEOOXOAUMO —
«[lepematumk pmasg  1u@poBoM pamuocBs3u»). HasBaHue TeMbl
BBITTYCKHOW KBa/MM(UKALIMOHHON pabOoThl JO/DKHO HAauMHAThCS C
VMeHM CYIeCTBUTENbHOI0, HarpuMep: He «ABTOMaTHU3WMPOBaHHasA
ciucTeMa YymnpaB/jeHUsA 3aimgurori wuHopManuu», a «3alurTa
VMH(OpMaIMKY B CUCTeMax pPaIiOCBSI3n».
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» I1.4.1 «TexHuueckue rnapamMeTpbi».

Yka3biBatoTcsl He 6osee 10 OCHOBOMOJIATAIOIIMX TEXHUUECKUX
rapaMeTpoOB MPOEKTUPYEMOr0 yCTPOMCTBA, AOMOJHUTE/IbHbIE TEXHU-
yecKue TapameTpbl MOTYT ObITh BBeZleHbl B TEKCTOBYIO YaCTh COOT-
BETCTBYIOIINX Pa3/le/ioB paboThI.

» [1.4.2 «KOHCTpPYKTOpCKMeE MapameTphbI».

3aroJiHseTCs TPy Ha/uuuy B paboTe 3a/ilaHusi Ha KOHCTPYKTOP-
CKYI0 TIpOpaboTKy.

» II. 4.3 «YcnoBus 3KCIIyaTalin».

3aroJiHsgeTCsl TIPU BBITIOJIHEHUM pa3paboTKu i creruduye-
CKUX KJIMMAaTAYeCKUX YCTIOBUU.

 [I1.5 «Ilepeuens pa3zmenoB, MoOJeXKaIuX pa3paboTKe» JO/KeH
coJlep>kaThb CJie[IyIOIue TTyHKThI:

O0630pHas 4acThb:

— 000CHOBaHHe aKTyaJbHOCTH pa3paboTKy;

— 0030p ¥ aHanM3 CYIIeCTBYIOIMX pellleHUH (aHaIoroB);

— BbIOOD KpUTEpHEB OL[eHKH W aHa/13a.

IIpoexTUpyemasi 4acCThb:

— pa3paboTKa CTPYKTypHOU Win (yHKIIMOHAJLHON CXeMbl 00b-
€KTa UJIU CUCTEMBI;

— omnucaHue arTOpUTMOB pabOThI;

— pa3paboTKa MPUHILUIHANIBHOW CXeMbl 00beKTa WKW ero Co-
CTaBJIIOILUX y3J/I0B, MO/YJIEM.

PacueTHas yacThb (pacueT MapamMeTpPOB 3/IEMEHTOB 3JIEKTPOHHOU
YaCcTH, CXeMbl yTIpaBJ/IeHuUs], OT/IeJIbHbIX 0/I0KOB CUCTEMBI):

— 000CHOBaHUe TIPUHSATHIX JAOMYIeHUH;

— pacueTt 3JIeKTPUUYECKUX MTapaMeTPOB CXeMBbI;

— BbIOOp 3/1EMEHTOB B COOTBETCTBUM C pe3y/ibTaTaMu pacueToB.

KoMnbroTepHoe Mojie/ITMpPOBaHuUe:

— BbIOOp cCpedpl MOZAE/NIUPOBAHUS, TI03BOJIAIONIE HauOosee
TI0JIHO OTPa3UThb CITeLU(PUKY MPOEKTUPYEMOT0 00bEKTa;

— 000CHOBaHMe TIPUHATBIX AOMYIIeHUH;

— COCTaB/IeHHe MaTeMaTHueCcKou mMo/ie/ii 00beKTa;

— Tiony4yeHue TpeOyeMbIX XapaKTepHUCTHK (TTapaMeTPOB 3/IeMeH-
TOB CX€MBI, U T.7.).

JKcrepuMeHTa/IbHasA 4acCTh:

— OIHCaHMe TIPOBe/IeHHBIX SKCIIepUMeHTOB (yCTpoiicTBa, 6/10Ka,
CHUCTEMBI);
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— TIPOTOKOJIbI MCTILITAHWM (Tab/UI[BI pe3y/ibTaToB, TrpaduKH,
PUCYHKM).

CpaBHUTe/IbHBIM aHA/IM3 Pe3y/IbTaTOB pacyeTa, MOJe/IMpo-
BaHUs, SKCIIePUMEHTA.

- II. 6.1 «HepTexu».

YKa3bIBalOTCsI KOHKPeTHble HauMeHOBaHUsI uepTexkeil. B pabote
HeoOX0ZIMMO BBLITIOJIHUThL He MeHee Tpex uepTexkeit ¢opmara Al B co-
orBeTcTBUU C ECK/I.

BKP 6akanaBpa gomkHa cofgep)katb 4060 cTpaHui] Ma-
LIMHOMMCHOTO TEKCTa, B TOM YUCJIe:

— 00630pHas yactb — 8+10 cTpaHuI;

— TpoekTrupyeMas yactb — 8:12cTpaHuL;

— pacuetHas yactb — 10+12 cTpaHuL;

— 3KCIepUMeHTa/IbHas 4aCcTb — 5+6 CTpaHwuLl.

4.4.5 Ilvupokuti crieKTp MpoduILHOM MOATrOTOBKM OaKaaBpOB
110 Haripa/ieHnt0 «TH()OKOMMYHUKALIMOHHBIE TEXHOTOTUI»
BK/IFOUaeT MHOroo6pasre BapuaHTOB BbiTiosiHeHUs1 BKP.
Copiep)kaHrie OCHOBHOM 4YacTh paboThl I0/DKHO COOTBETCTBOBATh
BCceM IyHKTaM T3 U y/10B/IeTBOPATH TPeOOBaHUSIM, H3/10’KEHHBIM B
HACTOSIIIMX METOUUeCKUX yKa3aHusax. B ocHoBy BKP moseT ObITh
TIOJI0’KEHO TeXHUUYEeCKOoe 3a/laHre C HaJIMuheM PEKOMEH/TyeMbIX HIDKe
T0/ipa3iesioB:

a) NpHM MPOEeKTHPOBAHUM YCTPOUCTB HU(PPOBOTO

TejJjepajuoBellaHUS

1. ITocTaHoOBKa 3a1a4uul IPOEKTUPOBAHUA:

— aKTya/IbHOCTh TIPOEKTUPOBAHUS JaHHOI'O YCTPOWCTBA;

— 0030p aHaAJIOTUYHBIX YCTPOMWCTB, pear3yIoIUX TM0J00HbIe
3a/1au¥, M0 MarepuasjaaM HayYHO-TeXHUUYeCKOU JINTeparyphbl, BKIOYast
NaTeHTHYH0 WHGhOPMaLIUIO;

— CpPaBHUTEJIbHBIM aHa/W3 aHajJoroB MO CTPYKTYPHBIM WU
(bYyHKI[MOHA/IbHBIM CXeMaM Ha OCHOBaHWM BbIOpaHHBIX KpUTEpPUEB
OLIEHKM.

2. Pa3paboTka CTpyKTypHOU Win GhyHKIIMOHATBLHOM CXeMbl

yCTpPOMCTBA 1 OMMCaHKe a/iropyuT™Ma paboThl.

3. Pa3paboTka NpUHIMMHaIbLHOW CXeMbl yCTPOMCTBA:

a) CHUJIOBasi 4aCTh;

0) cxema yrpaB/IeHHS;
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B) [IOTIOJIHUATE/IbHBIE 6/10KM (6/10K MUTAHKUS COOCTBEHHBIX HYXX]I,
oOpaTHOl CBsA3M, 3aIlUThl, KOHTPOJIS U T.J.).

IIpumeuaHue: ecii yCTPONCTBO (00BEKT) MHOTO(YHKIIMOHA/Ib-
HO, TO OTZAeJ/ibHble 6/IOKW MOTYT ObITh TIpe/|CTaB/ieHbl Ha (PYHKIMO-
Ha/IbHOM ypPOBHe.

4. PacueT mapaMeTpOB U BbIOOp 3/IeMEHTOB B COOTBETCTBUM C
TeXHAUeCKUMU ycaoBusmu (TY):

a) CU/I0Basi 4acCTh;

6) cxema yrpaB/IeHHS;

B) JIOTIONTHUTE/IbHbIEe 0/10KH (6/10K MUTaHUsS COOCTBEHHBIX HYX/I,
oOpaTHOM CBsI3M, 3al[UThI, KOHTPOJIS U T.1.).

TIpumeuaHue: Npyu BbIOOpe 3/1eMeHTHOM 6a3bl CChIJIKK Ha Cripa-
BOUHYIO TUTEPATypPy 00A3aTe/IbHBI.

5. MopenvpoBaHue 00beKTa MpoeKTUpPOBaHus (OTAebHBIX 6/10-
KOB, y3JIOB):

a) BLIOOD cCpeAbl MOJe/IMPOBAHUs, TI03BOJIsIIONIEN Haubosee
TI0JIHO OTPa3UThb CITeLIU(PUKY MPOEKTUPYeMOT0 00beKTa;

6) o60CcHOBaHMe TIPUHATHIX AOMYIIeHUM;

B) COCTaBJ/IeHHEe MaTeMaTUueCKou Moze/nn 00beKTa;

I) rojiyueHye TpeOyeMbIX XapaKTePUCTUK (TlapaMeTpOB 37ieMeH-
TOB CXEMBI, U T.J.).

6. KoHCTpyKTOpCKMY pa3fen (meyaTHas rjaTa, MOHTaXKHasi Cxe-
Ma, oObeMHasi KOHCTPYKI[Us 0/10Ka).

7. DKCriepuMeHTasibHasi 4acTh (TIPUBOJATCS CXeMBbI SKCIIepUMeH-
Ta, MIepeueHb UCT0/Ib3yeMbIX U3MepPUTEe/TbHbBIX TIPHOOPOB).

ITpumeuanus:

— KOHCTPYKTOPCKUM W 3KCIIePUMEHTAa/IbHbIM pa3ziesibl BbITION-
HSIFOTCSI, €CJIM OHU TIpeAyCMOTpeHbI T3,

— pe3y/nbTaThl 3KCIepMMeHTa TMOATBEPKJAl0TCS TTPOTOKOIOM
HCTIbITaHUM.

PekomeHiyemMbIid rpayuecKuii MaTepHuas:

« CxeMbl 371eKTpUYeCKUe CTPYKTypHbIe ((DyHKI[MOHA/IbHBIE):

a) TIPOTOTUIIOB;

6) pa3paboTaHHOTO yCTPOMCTBA.

- Cxema »3/ieKTpuuecKasi TpUHIUIIAA/IbHAs pa3paboTaHHOTO
yCTPOUCTBA (TIPY HAJIMYUM OPUTMHAJIBHBIX PeLleHuH).

- Mogenb, Gbopmy/ibl, pe3yabTaTbl MO/Ie/IMPOBAHMUS.

- (CxeMma 5KCriepuMeHTa.
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- Crarnueckue (peryJMpoOBOUYHbIE, HArpy30uHble, BXOZHbBIE) U
JUHaAMUYeCKUe XapaKTepUCTUKH YCTPOMCTBa (pacueTHble M IKCTIEpU-
MeHTaJ/IbHbIE).

- [leuarHble 1/1aThl, COOPOUHBIE YePTEXKU yCTPONCTBA (OTAe/b-
HBIX 0JIOKOB).

0) nmpu pa3padoTke MHKpPOMPOIECCOPHBIX CPEJICTB aBTOMa-
TH3al[UM U yIPaB/IeHUsA

1. KoHKpeTu3alusa TeXHUYeCKOro 3aaHus:

— omuvcaHve 00beKTa yIpaB/ieHHs (COCTaB, Pe’KUMbI pab0oThi);

— aKTyaJIbHOCTb TTPOEKTHPOBaHKS MUKPOITPOLIECCOPHOT'O YCTPOM-
CTBa;

— OMMCaHHe MeXaHWYeCKUX U KIMMaTHUYeCKUX yC/IOBHUH pabOThI
yCTPOMCTBA, MaccorabapuTHBIX, SHEPreTHUYeCcKUX, TeXHOJOTHUYeCKUX,
CTOMMOCTHBIX TpeboBaHUM (ITpyU HeOOXOUMOCTH).

2. CuctemMHOe TIPOEKTUPOBAHUE MHUKDOMPOIeCCOPHOTO YCTPOii-
CTBa:

— aHa/IM3 W3BEeCTHBIX MPOTOTUIIOB YCTPOMCTBA U 0OOCHOBaHUe
BbIOOpa ONTUMAa/IbHOT'O BapHaHTa;

— (dopmanu3aiys GYHKIMH, BLITIOTHSIEMbIX 00bEKTOM yIIpaBJie-
HUS;

— paszeneHue PyHKIMI Ha peasii3yeMble:

a) arnrapaTHbIM,

6) MporpaMMHBIM CII0CO60M;

— orpefie/ieHHe apXUTEKTypbl, COCTaBa KOMIIOHEHTOB (MCIIOJI-
HUTe/IbHbIe 37IeMeHTbl, JaTUMKW, UHTepQeiicHble 3/1eMeHTbl, MUKPO-
TIPOLIECCOP) M OCHOBHBIX XapaKTEPUCTHK YCTPOWMCTBA TIPU JaHHOM
criocobe MOCTPOeHus;

— obocHoBaHUe pa3psiAHOCTH 00pabaThiBaeMbIX JAHHBIX, HCXO0-
Il U3 3a/laHHBIX TpeOOBaHMM 0 TOUHOCTH, U BLIOOD Cpe/CTB aHa/Io-
ro-1jidpoBoro u 1ubpo-aHaI0roBoro rpeobpa3oBaHusi CUTHAIOB,

— BBIOOD THIAa MUKDOIIpOlieccopa C y4yeToM HeoOXOAUMOM pa3s-
PSAHOCTH, OBbICTPO/IeNCTBYSI, SKOHOMUUHOCTU TIOTpeb/ieHus, TeMIie-
paTypHOro [uaria3oHa paboThl, HAIMUUS Ha KpUCTasie HeoOXOAMMBbIX
VHTep(EeNCHBIX CPe/CTB.



3. CTpYKTypHO-a/IrOpUTMUYECKOe TPOeKTUPOBaHUe MUKPOIIPO-
L[eCCOPHOI'0 YCTPOMCTBA:

— pa3paboTKa CTPYKTYpHBIX CxeM (2/1eKTpUuecKoi, KUHeMaTu-
YeCKOM, TMpaB/INYeCKOM, THEBMAaTUUYECKOM U [Ip.) YCTPOWCTBA AJIsi
BbIOpaHHOTO BapUaHTa peanv3auuu (Tpu HeobXoJUMOCTH);

— (Qopmanuzalys 3aJaud  anmnapatHbIX W MPOrPaMMHBIX
CPeJCTB;

— pa3paboTKa asropdTMa paboOThI arirapaTHbIX CpeficTB (TpH
HeoOXOIMMOCTH);

— pa3paboTKa CXembl ajJropuTMa TPUK/IAZHOW MpOTrpaMMbl C
pa3bueHreM ee Ha (PyHKLIMOHA/IbHbIE MOAY/IH (TIOATIPOTPaMMBb);

— TIPU WCIIO/hb30BaHWUW BLIUMC/IATELHBIX aJTOPUTMOB HeobXxo-
VMO pacCuuTaThb MOrPEIHOCThb, CBA3aHHYI0 C HaKallIMBarOLLeKnCs
OLIMOKOW OKpyTJ/ieHUs (yceueHUs1) TIPOMeXKYTOUHBIX pe3y/bTaToB, Ha
OCHOBaHHWH KOTOPBbIX C(HOPMY/IUpPOBaTh TpebOOBaHUS K Ppa3psiHOCTH
MUKporipoliieccopa (Tpu HeoOX0AUMOCTH);

— TpyA (YHKLUOHUPOBAHWKA MHUKPOIPOLIECCOPHOTO YCTPOUCTBA
B pPe)XMMe 3aMKHYTOW CHUCTeMbl aBTOMAaTUUeCKOTO YTipaBjieHUsi HeoO-
XOZMMO OCYLLeCTBUTh MOZEe/MPOBaHue 3TOT0 peKhma C OIpefesieHU-
eM CTaTUYeCKUX U JUHaMHYeCKUX XapaKTepUCTUK YCTPOMCTBa, Ha OC-
HOBAaHUU KOTOPBIX CHOpPMyIUpOBaTh TpeboBaHUs K ObICTPOAENCTBUIO
MHKpOIIpoljeccopa (Tipy Heo6X0AMMOCTH).

4. @yHKLIMOHA/IBbHO-JIOTUUECKOe TIPOEKTUPOBAHUE MUKPOIIPO-
1L[eCCOPHOI'0 YCTPOMCTBA:

5. Pa3paboTka NMpUHIUITHAILHBIX CXeM KOHCTPYKTUBHBIX 0J10-
KOB:

— pa3bueHre yCTpoMCTBa Ha OJI0KU 10 KOHCTPYKTUBHOMY TTPU-
3HaKy (MJ1aTa MUKPOKOHTPOJLIEPa, OJIOK TTUTaHUS U T.I1.);

— pa3paboTka TPUHLUITHAIBHBIX CxeM OJIOKOB C TepeuHs MU
3/ieMeHTOB B cooTBeTcTBUU C 'OCT;

— pacyeT TMapaMeTpOB 3JIEMEHTOB MPUHLIMIUAIBHON CXeMbl
(HOMMHa/IbHasA BeJIMUKMHA, OTPEIIHOCTh, MOLLIHOCTD, JIper( HY/1eBOrO
YPOBHSI, OTPELIHOCTH KO3(PuLivieHTa nepeiauu u T.1.);

6. PazpaboTKa ITPUK/IaHBIX [IPOrPAMM:

— MOJArOTOBKA UCXOAHOTO TEeKCTa MPUK/IAJHBIX MPOrPaMM;

— TpPaHC/IALMS KWCXOLHOTO TeKCTa IporpamM, (opmMupOBaHue
JTMCTHHTA C TI0IpOOHBIM KOMMEHTapHeM;



— AaBTOHOMHasl OTJ/IaJIKa TPOrPaMMHbBIX MOAYJIEW MyTeM SMYJIs-
LMA C TIOMOIBbI0 OT/Ia[JOUHBIX CPeACTB. PUKCcalys pe3y/ibraroB OT-
NafIky [711 KOHKPEeTHBIX TeCTOBBIX NPUMEPOB KaK pe3y/bTaToB JKCIIe-
PUMEHTa;

— pa3paboTKa U OT/aJKa MporpaMMHbBIX MOAY/Iel [/l aBTOHOM-
HOTO TEeCTHMPOBAaHUS amnmnapaTHOM 4acTW MUKPOIIPOLIECCOPHOM CHUCTe-
MBI (TIpY HeOOXOJUMOCTH);

— MeTOAMKAa MHTerpalyy MPOrpaMMHBIX U alllapaTHbIX CPeZCTB
MUKPOTIPOLIECCOPHOUM CUCTeMbI TIpU paboTe B peajibHOM BpeMeHU (Tipu
HEeO0OXOIMMOCTH);

— WCIbITaHWe MUKPOIIPOLIeCCOPHOM CcUCTeMbl (Tpu HeoOXoau-
MOCTH).

7. KOHCTPYKTOPCKO-TeXHOJIOrUYeCKoe IPOeKTUPOBaHNe MUKPO-
TPOL[eCCOPHOTO yCTPOMCTBA:

— pa3paboTKa TOMOJIOTMM OJHON W3 TeYaTHBIX IUIaT (CXeMbI
PacCIio/IOXKeHUsI 3JIEMEHTOB M CXeMbl MeUaTHOIO0 MOHTaka) ’KeJiaTelb-
HO C npuMeHeHUeM Kakoi-mbo cuctembl CATIP U COOTBETCTBYIOIIMX
KOHCTPYKTOPCKHX uepTexkei B coorBeTcTBUU ¢ ['OCT (mpu Heobxo-
JAMOCTH);

— pas3paboTka 0011leli KOHCTPYKI[MH YCTPOMCTBA WK OT/JeTbHO-
ro 6/10Ka >keyaTeIbHO C MpUMeHeHHeM Kakou-mni6o cuctembl CAIIP u
COOTBETCTBYIOIUX KOHCTPYKTOPCKUX 4YepTeked B COOTBETCTBUM C
['OCT (ripy Heo6X0AUMOCTH).

TIpumeuaHue: OT/ebHbIe TTYHKTHI T3 OoTMeueHHbIe CKOOKaMH
(rmpy He0OXOAMMOCTH) BLITIOJTHSIFOTCS, €CJTM OHHU TIpelyCMOTpeHbI T3.

nmocTpanuoHHO-rpa¢uuecKud MaTepuasn:

- (CxeMa 37eKTprUuecKasi CTPYKTypHast Wi (DyHKI[MOHA/IbHasl.

- CxeMbl 3/IeKTpUUYeCKHe MPUHLUNHA/IbHbIE C TepeuHeM 3Jie-
MEHTOB.

- CxeMa coefiiHeHuM (TTpy HEOOXOAMMOCTH).

- Cxema pacIiOJIo)KeHUsI 3JIEMEHTOB (MUKPOCXEM U [Ip.) Ha Of-
HOW U3 MJiaT M CXema IMeyaTHOr0 MOHTaXka (PKeslaTeTbHO C UCIO/Ib30-
BaHuem naketa CAIIP) (ripu Heo6XoAMMOCTH).

- Bnok-cxema airoputma NpyK/IaHOW MPOrPaMMBbl.

« JIMCTUHT pe3y/bTaTa TPaHC/SLMU TPUK/IAJHOM MPOrpaMMbl C
KOMMEHTapUsIMM (KaK JeMOHCTPALMOHHbIA MaTepural).



e WnnrocTpaliMoHHBIM TMJIaKaT C OCHOBHBIMHM (POpMYyJiaMu U
COOTHOILIEHUSIMH, TIOSICHSIFOII[UMU aJiTOPUTM paboThbl yCTPONCTBA, WU
pe3y/bTaTaMy SKCIIePUMEHTAIbHbIX UCC/IeOBaHUM.

B) NPH aBTOMATH3alMH TEXHO/IOTHYECKHX TMPOLEeCCOB U
MPOU3BO/ICTB:

1. ITocTaHOBKa 3a/1au¥ 110 aBTOMaTHU3al[iy 00BeKTa yrpaB/IeHMs.
Ilenb pabotel. AkTyanbHOCTh. HoBH3HA. PYHKIMH, BBITOTHSAEMBIE
00bekTOM ympaBieHus. (O6seKmom ynpagaeHust Modxcem S18ASIMbCA:
mexHosno2u4eckull npoyecc, nepeodsUXCHOU Komnjaekc, obpabambi-
garowjuti yeHmp u m.o.)

2. PaszpaboTka TpeGoBaHMi1 K cCTeMe yrpaB/ieHUs] 00beKTOM:

— BbIsIB/IEHWE KOHTPOJIUPYEMbIX ITapaMeTpOB;

— aHa/M3 yCJ0BUM 3KCIITyaTaluuy;

— pa3paboTka GyHKI[MOHA/IBLHOM Criel[iUKaLiy;

— ornpezaeneHve GYHKIWNA AWCIeTYepa, KOTOpble HeOOXOAMMO
aBTOMaTU3MpOBaTh U orpefieieHUe GYHKIWNW, KOTOpble CHUCTeMa
J0JKHA BBITIOJIHATH aBTOMaTHYeCKHU.

3. O630p W3BECTHBIX TeXHUYECKHX pellleHud Mo Marepuaiam
HayYHO-TeXHUUECKOM JIMTepaTyphbl U MaTeHTHOW JOKYMeHTAaL||H.

4. AHanu3 TOCTOMHCTB W HEeJJOCTAaTKOB U3BECTHBIX TEXHUUECKUX
peLIeHnH.

5. Beibop 1 060CcHOBaHME OTHOT'O M3 TIO/IXO/I0B K PeIlleHHIO T10-
CTaB/IeHHOM 3a/1auM:

5.1. Co3manue cucteMbl aBTOMaTUUeCKOTO yIipaBjieHUsl Ha OC-
HOBE JIOTUKHU:

— JIOTHUKU >XeCTKOM, MO0 rnmporpaMMUpyemMoii (B JaHHOM CJlydae
KOppeKTHee TOBOPUThL O CO3/lJaHWM CXeMbI yIpaB/ieHHsI Ha OCHOBE JIO-
THKH);

— pa3paboTKka anroputma paboThl CXeMbl yIIPaBIeHUS;

— pa3paboTKa TIPUHIMITHATBLHOM CXeMbl YITPaBJSIIOIero aBTO-
MaTa (pekomeHOyemcsi peaau3ayusi aemomama ¢ HcECmkol /102UuKoll ¢
obocHoeaHuem 6blbopa muna — asmomam Mypa, aubo asmomam
Munu);



— pa3paboTKa y3710B COTPsyKEHUs YIIPABJSIONIEr0 aBTOMaTa C
00beKTOM yripaBieHusi. Bbribop cxem conpsbkeHust (MHTepdelicoB).
PacuéT »371eKTpUYecKUX IapaMeTpPOB 3JIEeMEHTOB TPUHLUIHAIbLHOM
CXeMbl;

— OT/Ja/iKa UM(POBOro aBTOMAara Ha SMYJISITOpe.

— pa3paboTka TeuaTHOW IIaThl CXeMbl LIU(POBOTO aBTOMATA,
mibo MpoBepKa Ha IMYyJiiTope PabOThI BCell MPUHIUITHATBHON CXeMBI.

5.2. Co3gaHue CUCTeMbl aBTOMAaTUUeCKOIr'o YyIIpaBJ/ieHWs C WC-
T10J/Ib30BaHUEM TPOLIEAYPHOT0 MOAX0/a:

— pa3paboTKa /iepeBa BbI30Ba IPOLIeyD;

— pa3paboTka Ha si3blKe MPOEKTHUPOBaHHUSI MPOTPaMMHBIX MPO-
1jelyp OJHOW BeTBU JiepeBa Bbi3oBa Ipoliefyp. BbiOpaHHasi BeTBb
JI0JDKHa OrpefiesiiTh paboTy I/IaBHOTO TEXHOJIOTMUeCcKOoro mpoljecca
oOBbeKTa yripaBjieHUsi (npouyedypbl HUNMCHE20 YpOBHsl Oepeed 6bl308a
npoyedyp O00/%CHbI npedcmagnsimb coboll peanu3ayuro pacyémHbix
¢opmyn napamempos mexHON02UHeCKO20 npoyecca Ha 53blKe NPOeK-
Mmupo8aHusl);

— pa3paboTKa apXUTeKTypbl CUCTeMbI yripaBjieHus. Pa3zeneHue
TpoLielyp Ha MpoLeAYypPhbl BEDXHEr0 YPOBHS (BBIMOJIHSIEMbIE KOMIIbIO-
TePOM) U MPOLeAYPhl CPeIHEer0 YPOBHS (BBINO/HSIEMble KOHTpOJLIe-
pammn);

— BbIOOp (0O0CHOBaHMe BbIOOpa) KOHTpoJepa (KOHTPO/IEPOB) U
6/10k0B nepudepry. Beibop AAaTUMKOB M UCTIOTHUTETBHBLIX 3/IeMEHTOB;

— pa3paboTka y3/0B COMpsKeHUs1 KOHTpoJiiepa C 00BEKTOM
ynpaBjeHus (C JaTYMKaMU U C UCTIOJTHUTEIBHBIMY 3/ieMeHTaMu). BhI-
6op cxem comnpsbkeHust (MHTepdelicoB). PacuéT 3/meKTpuuecKux Iapa-
METPOB 3/IeMEHTOB MPUHIUIIUA/ILHOU CXEMBI;

— peasv3aljysi NpoLeaypbl HA KOHKPETHOM $i3bIKe TMPOrpaMMMU-
POBaHUS /1 KOMIIbIOTEpa, W00 peasr3aiiusi KOHKPeTHOM (DYHKLIUU B
TIPOrPaMMHOU Cpefie KOHTPOJLIepa.

5.3. IIpyuMeHeHUe WCKYCCTBEHHOI'O0 UHTe/UIeKTa [Ji pelLleHUs
MOCTaB/IeHHOW 3a/lauM.

— cbop, MoAroToBKa M HOpMasv3alius AaHHBIX i oOyueHus
ceTy;

— BBIOOD TOTOIOTUU CETH;

— JKCTiepUMeHTabHbIN 10100p XapaKTepUCTUK U TapaMeTpOB
ceTy;

— obyueHMe ceTy;



— TIOBepKa a/IeKBaTHOCTH 00yueHHs], KOpPEKTHPOBKA IapaMeT-
POB, OKOHYaTe/ibHOe 00yJeHue;
— Bep0Oasr3aljys CeTH.

BbinmyckHasi KBa/iv(UKallMOHHAs paboTa MOXKeT Tpe/CTaB/sATh
co- 0ol W aBTOMaTM3UPOBAHHYIO (a He aBTOMAaTUYECKYH0) CHUCTEMY
yrnpaB- JieHus. B 3ToM ciayuae paborta ¢dakTUueCcKu CBOAMTCS K
CO3/JaHMI0 aB- TOMAaTU3HWpOBaHHOTO pabouero Mmecta (APM)
oreparopa. B 3TomM 1y- yae, NyHKTbI 5.1—5.3 MOTYT BBIIVISEThb
c/ieIytoIM 00pa3oMm:

— BoibOp SCADA-cuctembl, b0 cpefibl ITPOEKTUPOBAHUS
APMa;

— CO3[laHle MHEMOCXEMbI CUCTEMBI;

— CO3JaHue CBfi3eM 3/IeMEHTOB MHEMOCXeMbl C arrapaTHo-
TporpaMMHBIMU 0/10KaMU CHCTEMBI;

— pacueT BpeMeHM peaklUM CUCTEMBbI yIIpaB/eHUsI Ha CUTHA/ C
Haubosiee yialeHHOTO 37ieMeHTa 00beKTa yIpaB/ieHus;

— pacueT BpeMeHHU peakI[Mu CUCTeMbl yrpaB/ieHHs Ha HauboJiee
TIPUOPUTETHBIV CUTHAT,;

— pa3paboTKa MepoTpHUATHN TI0 TIOBBIIIEHUIO OLICTPOAEUCTBUS
CUCTEMBI;

— MporpaMMHasi peajav3alusi MOZieJii CUCTEMBI yIpaBieHUs Un
Co3/laHHe MaKeTHOTo 00paslia;

— aHa/M3 MOJIYUeHHbBIX Pe3yJIbTaTOB, BIBO/BL.

OpHeHTUPOBOYHBIM MepeuyeHb W/IFOCTPaTUBHO-TpadrueCcKoro
MaTepHasa K BbIITyCKHOM KBainudUKaI[MOHHOUW paboTe:

- CrpyKTypHasi cxeMa 06beKTa yrpaBeHUs..

- MHeMocxeMa CUCTeMBI.

» CTpyKTypHas cxemMa CUCTeMbI yIipaB/IeHUs.

» [lepeBo BbI30Ba IPOLIEAYP.

« HelipoHHas ceTb.

- bok-cxeMa anropuTMoB paboThl CUCTEMBI YITpaBIeHUS.

» OcHoBHbIe 5KpaHHbIe (opmbl APMa.

» @OyHKIWOHA/bHAA WM TIPUHLMIIMAJIbHAS DJIeKTpUUYeCKue
CXeMbl CUCTeMbI YIIpaB/IeHUS.

» Pe3ysbraThl 3KCII€PUMEHTOB.



r) Ipu pa3paboTKe NMpPOorpaMMHOro odecreyeHUs CPeiCTB aB-
TOMAaTH3aI[U{ YCTPOMCTB WIH MPOU3BOACTBEHHBIX KOMILJIEKCOB:

1. ITocTaHoBKa 3a/1a4ul IPOEKTUPOBAHUA:

— Ha3HaueHHe MPOeKTHUPYeMOro MPOrpaMMHOTO TIPOJYKTa;

— 0071acTh MpUMeHeHUSs TIPOrPaMMHOTO MPO/YKTa;

— ¢opmHpoOBaHUe YTOUHEHHBIX apaMeTpoB HMHTepdeliCoB Mo-
Ay/ier TIporpaMMHOTO KOMIJIeKca.

2. O630p aHA/MIOTUYHBIX MPOTrPaMMHBIX MPO/YKTOB, UCTIOJIb3ye-
MBIX ZIJIs peliieHus TToJ0OHbIX 3afiau:

— BbIOOp KpUTEpHUEB aHaM3a;

— COMOCTaBUTE/IbHBIM aHa/IM3 U3BECTHBIX PellleHUM C yKa3aHWeM
MX JOCTOMHCTB U HEJ0CTaTKOB (BO3MOJKHO TIpeZiCTaB/ieHe CTPYKTYp-
HBIX CXEM).

3. PaspaboTtka cTpykTypHOU ((DYyHKIMOHA/IbHOM) CXeMbl TIpO-
IrpaMMHOTO KOMIIJIEKCa, B COCTaB KOTOPOT'O BBOAMUTCS pa3pabarbiBae-
MBI MOJY/Ib:

— oripefie/ieHMe XapaKTepUCTUK BXOAHBIX U BBIXOJHbIX UH(OP-
Mal[MOHHBIX TIOTOKOB pa3pabaTbiBaeMOro MoJy/s;

— ¢opMyarpoBKa TpeboBaHHU K T/1aTdhopMe peasn3aljii C yKa-
3aHWeM OCHOBHBIX (DYHKIMI OTeparjuOHHON CHCTeMbI, HeOOXOANMBIX
A5t paboThl MOIY IS,

— BbIOOp CcocTaBa MoAy/iel, HeOOXOAUMBIX IS peasi3aljiu 1o-
CTaB/IeHHOU 3a/1auM;

— obocHoBaHMe 1]e/1eco00pa3HOCTH pa3pabOTKH OPUTHHAIbLHBIX
Mo/y/iel MporpaMMHOr0 obecrieueHus.

4. Beibop TeXHOJIOTUM MIPOrPaMMUPOBaHUS:

— obocHoBaHUe BbIOOpa cpe/ibl pa3paboTKH;

— BO3MO)KHOCTU BbIOPAaHHOM TEXHOJIOTHH.

5. Pa3zpaboTka hopM opraHu3ariv BXOAHBIX, BLIXOHBIX U TTPO-
Me)XKyTOUHBIX (BHYTPUMOZY/IbHBIX) UH(POPMAI[MOHHBIX TOTOKOB.

6. OlleHKa HeOoOXOAMMBIX PeCcypCcoOB OIepaTHBHOM W JHCKOBOM
namMsiT, 060CHOBaHMe HeO0OXOAMMOCTU TIPOMEXYTOUHOM Oydepu3a-
1[UY JJaHHBIX.

7. Pa3pabotka uHTepdeiica Mob30BaTeIs C Y4ETOM 3PrOHOMMU-
yeCKUX KpuTepueB (BbIOOD LIBETOBOM TaUTPbl 9KPaHHBIX (hOPM, pac-
TOJI0’KeHHEe 3/IEMEHTOB yIIpaB/eHWs Ha HUX, MCIIO/b30BaHUE «TOpsi-
yuXx» KJIaBUIL aKCeJiepaTOPOB, BbINAJal0IIUX MEHIO U T1p.).



8. Co3jaHre CripaBOYHOM CHCTEMbI T10JIb30BaTess Ajs pa3paba-
ThIBAEMOTO MOJy/s U (popmy/iMpoBaHHe TpebOBaHUN K YPOBHIO KBa-
muUKal1y M0/Ib30BaTe/Isl.

9. Co3gaHve TIporpaMMbl C KOMMEHTapusiMH, TOSICHSIOLUMU
paboTy OCHOBHBIX 0JI0KOB.

10. IIpencraBneHre OpPUTMHANIBHBIX a/JrOPUTMOB pabOThI IPO-
rpaMMHBIX MOZly/ieM B BUjle 670K cxeM (1- 3 G/10K-CXeMbl, KaXK/iasi He
6osee uem Ha 1 cTp. popmata A4).

11. Anpob6aius (TecTUpOBaHKHE) pa3pabOTAaHHOrO MPOrPaMMHO-
r0 MOZYJISL.

12. OnpeneneHuve U pacyeT MUHUMAJLHBIX PeCypcoB 000py/io-
BaHWMSI.

WnnrocTpaliuoHHO-rpadgruecKuid MaTepUat:

- CTpyKTypHas W/WiM (PyHKLMOHA/IbHAsS CXeMbl TTPOrPaMMHOTO
obecrieyeHusi, B COCTaBe KOTOPOro (yHKIMOHUDYeT pa3pabarbiBae-
MBIV MOZY/Ib.

- CrpykTypHas u/unu dbyHKIMOHaIbHasi CXeMbl pa3pabaThiBae-
MOT0 TIPOrpaMMHOI0 MOAY/sST C 0003HaueHWeM BXOZSIIUX B Hero
(YHKLIMOHA/IbHBIX 3/IEMEHTOB U CBsi3el MeXJy HUMHU.

- OcCHOBHbIE MaTeMaTHuyeCKHe COOTHOILIIeHUs B Buje ¢hopmys U
BbIPDa)KeHUM.

- bok cxema anroputma paboThl OpUrHMHANIBHBIX MOJYJIEH.

- Marepuan, WITIOCTpUpPYIOIMI paboTy mMporpaMMmbl  Ha
TeCTOBOM WM peasbHOM TIpUMepe, C WCMO0JIb30BaHUEM TIpa(UKOB,
Tabu1L U TIp.

- IIpu pa3pabotke nHTepdelcHBIX MOAYyIel W300pakeHUs K-
paHHBIX (GOpM (CKPUHILIOTHI) B pa3/MUHBIX peKuMax pabOThbI TIPO-
rpaMmbl (TIpeiCcTaB/IsIeTCsl Kak AeMOHCTPAL[MOHHBIN MaTepuan).

/) Ipu pa3padoTKe CHCTeM ynpaB/ieHus: 0a3aMu JaHHbBIX:
OTarbl MPOeKTHPOBAHUS:

1. Hdonornueckoe mNpoeKTUPOBaHWe ([eTaJbHOe OINuUCcaHue
rpeiMeTHOM 006/1aCTH C BbiZie/IeHUEeM CYIIHOCTel TpeAMeTHOU obsiac-
TH, 3a/laHWEeM OTrpaHUUYeHMM CYIHOCTel U aTpuOyTOB, CBSI3eld MEXIY
CYLIJHOCTSIMH, OTpejie/ieHe MHOTO3HAUHbIX U 3aBUCUMBIX aTpUOyTOB,
onpezeneHue JoMeHOB U 3HadeHn NULL).



Ecmu pa3pabarbiBaemasi cricTeMa SIBJISIETCSI UaCThIO JIPYTO CHC-
TeMbI (SIBJISIeTCS MIOACUCTEMOM, K TIPUMepY, periMKaiius 0a3bl JaHHBIX
WM COCTaB/ieHWe Ha3HaueHHBbIX 3aflaHuii), HeoOXOJWMO OIHCcaHue
BXO/IHBIX U BBIXOAHBIX MMapaMeTPOB ([aHHbIX) [JiI COTPSDKEHUsI C CHUC-
TeMOUW BepXHero ypOBHS,

2. ®opmupoBaHve ER-Moenu JaHHbBIX.
3. JlaTosiornyeckoe TpoeKTUPOBaHUE.

4. Pa3paboTKa CTPYKTYpPHOI CXeMbl 0a3bl JJAHHBIX C TOSICHEHHEM
cBsizell MeXkay TaOsuriamu (poAWTeTbCKasi-IouepHsis), OIpe/eeHne
BCEX BO3MO)KHBIX KIIIOuel, BbIJe/eHHe TMePBUUHBIX Kiouei, (yHK-
I[MOHA/IbHBIX 3aBUCUMOCTEM MeXKAy aTpuOyTamMu U Ompe/eseHre HOop-
MabHbIX (OpM TabmuI].

5. OpraHu3saiusi CeTy U MoJib30Bare/iei B CETH.

6. O6ocHoBaHue Boibopa CYB/l (0630p cymiectByromux CYB/],
niperMyiiiectBa BeiOpanHoii CYB/] mepes CyIeCcTBYIOIUMU /IS pe-
LIeHWST KOHKPETHOM 3a/1auM ).

7. Bei6op u o6ocHoBanue mozenu CYB ]I «KnueHT-cepBep».

8. AAMUHHCTpUPOBaHUe 0a3 JJaHHbIX:

a) 3alIyTa OT HECAHKLIMOHUPOBAHHOIO AOCTYTIa;

0) aJMUHUCTPUPOBaHMWE TOJIb30BaTe/ell U OpraHu3alys IpaB
[IOCTYIIa K/IMeHTOB K JaHHBIM;

B) a/MUHUCTPUPOBaHNE 1aHHbIX;

') apXUBUPOBaHKe W BOCCTAHOBeHWe 0a3 JaHHBIX, OpraHU3alus
rpaduka pe3epBHOTO KOMMpOBaHUs 6a3 JaHHBIX.

9. INogneprkka 11eIOCTHOCTH IAHHBIX M CCHIJIOUHOU L1€/TOCTHOCTH
Ha YpOBHe OIlpe/le/ieHUs JJaHHbIX M Ha YPOBHe IporpamMm (co3iaHue
XpaHUMBIX MPOLeAYP, TPUTTePOB 0a3 AaHHbIX).

10. O6ocHOBaHMe [JOTIOJHUTEBHBIX 00HeKTOB 6a3 JaHHBIX (MH-
JIeKCOB U TIpe/ICTaB/IEHUN ).

11. Opranusauys JOCTyma C yAaJleHHbIX KOMITbIOTEPOB
(K/TMEHTOB).

12. KnveHTCKoe rpuioKeHue.

13. OreHKa HeOOXOIUMbIX PeCYPCOB OMepaTUBHON U [IHCKOBOM
MaMsITH U Ji71s oA Aep>KaHusi pa3pabaTbiBaeMOi CUCTEMBI.



14. O6ecmneuenne Heobxomumoro oOvicTpozeiicTBusi CYB/] (oco-
OeHHO K ylajeHHOH 0a3e JaHHBIX), OpraHW3aIlks TeCTUPOBAHMS IPO-
rpamMm.

15. Pa3paboTka dopMm BBOJja M pejaKTUPOBAHUS JJaHHbIX, OTUe-
TOB BbIBO/IA.

K pacuetHou uactu BKP wMoXHO oOTHecTH ornpeneneHue
HOpMa/bHbIX (QopM Tabsuil, BbIUKUC/IeHHe TpadrKa pe3epBHOTO
KOITMPOBaHUsl, OrpefeseHUe ObICTPOAENCTBUS CUCTEMBI,
oripesie/ieHe HeoOXOAUMOW TIaMsITU KOMIIbIOTepa, MpPOrpaMMHOe
TIPUJIO’KeHUEe MPOeKTa.

W nntocTpaliioHHO-TparuuecKuii MaTepuya:

- CTpyKTypHasi cxeMa IpeZiMeTHOU 06/1aCTH CO CBSI3SIMU MEX[y
CYII[HOCTSIMH.

- ER-mopesnb 1aHHBIX.

- OpraHuzaijusi KOMIIbIOTEDHOW CeTH B MOJe/Id «KJIMeHT-
cepBep».

 PensiiuonHasi cxema 6a3 JJaHHBIX C BbIJIeJIEHUEM CBsI3eid «po-
JATeNbCKUN-0UepHHI», TIEPBUUYHBIX U BHEIIIHUX K/TIOUei.

- CxeMma BocCCTaHOBJIeHUs1 0a3 JlaHHBIX C OTpa)keHHWeM rpaduka
apXHWBUPOBAHUSI.

- brok-cxema anropuTmMa mporpaMMbl KJIMEHTCKOTO TPUJIOXKe-
HUSI.

- ®opmbl BBOZIA-pelaKTUPOBaHUS [JaHHbIX.

4.5 CopepxaHue

4.5.1 CopepkaHue AO/DKHO OTpakaTb BCe Marepuasbl, Mpef-
CTaB/isieMble K 3aIuTe padoThI.

4.5.2 CnoBo «CopeprkaHve» 3anvCbIBalOT B BUE 3aro/iOBKa,
CUMMETPUUHO TEKCTY, C IIPOTMMCHOM OYKBHI.

4.5.3 B copep)XaHUU Mepeuurc/IsaioT 3aro/iOBKU paszesioB, TO/-
pa3zenoB, CIMCOK WCIOIb3YeMOU JIATEPAaTYyPhbl, KaKI0e TIPUI0KEeHUe



paboThl M yKa3bIBalOT HOMepa JIMCTOB (CTpaHHII), Ha KOTOPBIX OHU
HAUMHAIOTCS.

[Ipy HaMMUUM CaMOCTOSITE/IbHBIX KOHCTPYKTOPCKHX, TE€XHOJIO-
TMYeCKUX, TTPOrPAMMHBIX M UHBIX JOKYMEHTOB, TTIOMeIllaeMbIX B pabo-
Te, UX MEepPeunC/IsSioT B CO/lep>KaHUM C YKa3aHueM 0003HaueHW U Ha-
VIMEHOBaHUM.

Martepuanel, TIpefiCTaB/sieMble Ha 3/IEKTPOHHBIX HOCHUTEJISIX,
JIOJDKHBI OBbITH TIepeurc/ieHbl B COZlep)KaHWM C YKa3aHWeM BHZa HO-
cuTesiss, 0003HaUeHUs 1 HAaUMeHOBaHUs JOKyMeHTOB, UMeH U (hopma-
TOB COOTBETCTBYIOIUX (haii/IOB, a TAK)Ke MeCTa pacrio/ioKeHHst HOCH-
Tensi B BKP 6akasnaBpa.

B KoHIle cojeprKaHUs Mepeuyrc/IsstoT rpadyuueckuid Marepual,
TIpe/ICTaB/IsieMblll K MyO/IMUYHON 3aIluTe, ¢ yKasaHueM: «Ha otaenb-
HBIX JINCTax».

5.5.4 Tlpumep odopmieHus coiep>kKaHus TIPUBe/leH B MPUIOKe-
Huu /1.

4.6 BBegeHue

4.6.1 B pa3nene «BBeneHue» yka3biBalOT OCHOBHYIO 1]e/ib pabo-
Thbl, 00/1aCTb TIpUMeHeHMs1 pa3pabaTbiBaeMOi Mpob/ieMbl, €€ Hay4yHOoe,
TeXHAYECKOe 3HaueHre W SKOHOMMUECKYIO 1ie/iecoo0pa3HOCTh [jIs
HapOJHOT0 X03UCTBA.

4.6.2 3aronoBok «BBemeHMe» 3amHCHIBAIOT C ab3alla C IPOITHC-
HOU OYKBBI.

4.7 OCHOBHasA 4YacCTb

4.7.1 IlocnegoBaTe/IbHOCTh BbINO/THEHHUSI 0OCHOBHOH YaCTH
BKP

Ha puc. 1 cxemaTtvuecku NpejcTaB/ieH IMOPSJOK IPOBeNeHUs
paboT MO0 OCHOBHBIM TYHKTaM 3a/laHUsi Ha TpUMepe MPOeKTHPOBa-
HMSI 3/IEKTPOHHOI'0 YCTPOMCTBA.
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4.7.2 AHa/IU3 TeXHUYECKOIr'0 3a/iaHUA

Ha ocHOBaHMM TeXHUUECKOTO 3aJaHusi orpeje/nsieTcss 00/acTh
TIpUMeHeHUs1 TIPOeKTUPYeMOro yCTpONCTBa M Ha 0a3e 3a/laHHBIX Xa-
PaKTepPUCTUK OTpeessieTCs ero KjaacC U 3aTeM TPOBOAUTCS ToA00p
JIUTePaTyPHbIX UCTOUHUKOB Y TTIOMCK MPOTOTHUIIOB.

4.7.3 O030p TeXHUYECKHUX PellleHU# 1Mo 3a/JaHHOH TeMaTHKe

Haunnasi pabory Hag BKP 6akanaBpa, HeoOxomuMmo momo0OpaThb
UTepaTypy TI0 TeMe pa3paboTKM W 10 HeW O03HAKOMUTLCS C
CYIIIeCTBYIOIIMMUA TeXHUUECKUMH pelleHusIMu. Pe3yibratoM u3yue-
HUSI IUTEPaTyPhI I0/DKeH CTaTb 0030p.

O630p mpexcTapsieT cob0l KpaTKuii UTepaTypHO 00paboTaH-
HBIM KOHCTEKT HayuHO-TeXHUUYeCKUX crtarteid u MoHorpaduii. OH 1071-
)K€H HauHMHaThCSl BBeIeHWEeM, B KOTOPOM JIaHO OTpeZie/ieHre 3/1eKTPOH-
HOTO yYCTPOMCTBA JIaHHOT'O BHU/IA, YKa3aHbl 00/1aCTU UX TPUMEHEeHUs 1
3a[auM, pellaemMble C UX NMoMolbio. O630p 0OLIYHO COAEPXKUT aHAJIU3,
BLIOOpP M 000CHOBaHHe Haubosiee palioOHAJIBLHOTO MeToja, Criocoba u
pellleHHsI TTOCTaB/IeHHOW 3ajaud. [IpUBOASTCS OIMMCaHHS HEeCKOJIbKUX
(He MeHee JBYX) cxeM (TIPOTOTHMIIOB), TTIO3BOJISIIOIIMX pelllaTh 3a/lauH,
GnM3KuMe Mo CYyTH K TeXHUYeCKOMY 3a/laHHI0 Ha Pa3paboTKy.

PaboTta Haj 0630pOM MO3BOJISIET CTYAEHTY T0JHEee BHUKHYTH B
TIOCTaB/IEHHYIO Tlepesi HUM 3a/iady. B ripoiiecce paboThbl OH HauMHaeT
OLIEHWBATh TI0JIOXKUTE/IbHbIE W OTPUIaTe/IbHbIe CTOPOHBI M3BECTHBIX
YCTPOMCTB, TEM CaMbIM, KaK ObI yKe pelllasi YaCTb ITOCTaBJIeHHOM ITe-
pesi HUM 3a/lauk, CBs3aHHOW C BbIOOPOM U 0OOCHOBaHWEM CTPYKTYP-
HOI CXeMbl yCTPOMCTBA, KOTOPOe eMy Heo0X0JUMO CITPOeKTUPOBATh.

O630p BxOoAWUT B paboTy Kak cyijecTBeHHass 4acTb. CpegHuit
obbeM 0630pa — 8+10 crpanuil. B xoze BwinosiHeHUs: o63opa dop-
MHUDYIOTCSI KDUTEPUH OL|eHKH, TI0 KOTOPBIM TPOBOJUTCS COIOCTaBU-
Te/IbHbIA aHa/u3.



4.7.4 Bb10op 1 000CHOBaHHe CTPYKTYPHOM
(byHKIMOHA/IBHOM) CXeMBI YCTPOMCTBA

[lenpto aHanM3a ABASETCS pa3pabOTKa CTPYKTYpHOU ((yHKIHMO-
HaJIbHOW) CXeMbl YCTPOMCTBA.

TeopeTuueckd paccMaTpuBasi CTPYKTYPHble CXeMbl 3JIeKTPOH-
HBIX YCTPOMCTB, OINMCAaHHBIX B 0030pe, CTY[eHT CTapaeTCs HaWTU Te
13 HUX, KOTOPbIE Y/IOBJI€TBOPSIIOT OJJHOMY W/ HECKOTbKUM TpeOoBa-
HUSIM TEXHUUECKOT0 3a/laHus.

AHanu3 NpoBOAUTCS TIPUMEHUTEIbHO KO BCEM MYHKTaM CBOEro
TeXHUUeCKOro 3aj/laHus. Ha ocHOoBaHMM aHanM3a pa3paboTuvK mepe-
XOOAUT K CUHTe3y CBOel CTPYKTypHOM ((PYHKIIMOHAIbHOM) CXeMBbI
oObeKTa /i1 peasM3alliy TTOCTaB/IeHHOM 3a/jaul B COOTBeTCTBUM C T3.

B npuHIune BO3MOXKeH TaKOW BapuaHT, KOrJa CBOe YCTPOWMCTBO
CTYZIeHT MO)KeT BBITIOJTHUTBb TI0 y>Ke U3BEeCTHOM CTPYKTYPHOM CXeMe,
KOTOpasi MOKeT 00ecCrieunTh BBIMIOJIHEHHe TpebOoBaHUM ero TexHUue-
cKoro 3ajaHus. Ho mpu 3ToM HeoOXoguMO TIPUBECTH COOTBETCTBYIO-
iee 000CHOBaHHWE BbIOOpA y)Ke W3BECTHON CTPYKTYPHOM CXeMbI /ISt
BBITIO/THEHHSI CBOEr0 TeXHUUEeCKOT0 3a/laHusl.

Ecnu mpoekTHpyeMoe 3/IeKTPOHHOEe YCTPOMCTBO IIpe/iCTaBsieT
coboii cuctemy, KOTopasi COCTOWUT W3 psijla TIOCe0BaTe/IbHO COe/u-
HEHHBIX ToAcUcTeM (y3/10B WX OJI0OKOB), TO CHHTe3 ee HauWHAIOT C
CHMHTe3a TOW mojcucTeMbl (y37a, 0/10Ka), BLIXOJ, KOTOPOM SIB/SIETCS
BBIXO/JOM BCe€HM CUCTEMBI (BCEro yCTPOUCTRA).

Takoli MopsiIoK ecTeCTBeHeH, TaK KaK IVIaBHBIMU SIBJISIFOTCST Tpe-
O6oBaHUS K BBIXOJHBIM MapaMeTpaM YCTPOMCTBa, UTO /aeT BO3MOXK-
HOCTh CMHTE3HPOBATh CHauasa BLIXOZHOU O/I0K, y3ell.

B mporjecce cuHTe3a BBIXOJHOM MojcucTeMbl (y371a, 610Ka) Oy-
oyt chopMupoBaHbl TpeOOBaHUSI K ee BXOJHBIM TapamMeTpaMm, KOTO-
pble B CBOI Ouepe[b SIBJISIOTCS BBIXOAHBIMU MapamMeTpaMy Mpe[lbl-
ayied moacuctemsl (y3ma, 6710ka). Temepb CTaHOBUTCS BO3MOXKHBIM
CUHTe3 BCel 3TOM MOJCUCTEMBI M, TAKUM 00pa30oM, CHHTe3 I0C/e/0-
BaTebHO COeJAVHEHHBIX MojcucTeM (y3710B, OJI0KOB) IMPOW3BOJUTCS
OT BBIXO/Ia CUCTEMBI K ee BXOJY.



4.7.5 TllpyHIMNIUaIbHbIE CXeMbl, 3/IeMeHTbl HaCTPOMKH,
ynpaB/ieHUs, KOHTPOJISl ¥ 3alMThI

Ha ocHoBe cTpyKTypHOM ((PYHKIMOHA/IBLHOM) CXeMbl pa3pabaThl-
BaeTCsl TPUHIUMNMUaNbHas cxema ycTpoiictBa (o6bekTa). I[lomHas
MIPUHLIUIIMA/IbHAs CXeMa YCTPOMCTBA COCTaB/sieTCs mocje pa3pabor-
KA TIPUHLIMIIHANBHBIX CXeM OT[ieflbHbIX (YHKI[MOHA/IBHBIX OJIOKOB.
EcTecTBeHHO, CHHTe3 CXeMbl TIPOUCXOJUT B TIPOLieCcce BCECTOPOHHEro
aHa/iM3a CBOKCTB M MapaMeTpPOB OMUCAHHBIX B JIMTEPATyPe CXEM.

Pa3paboTKa TIPUHLIUIIUAAIBHOU CXeMbl (PYHKIIMOHAIBHOTO 0Ji0Ka
(y3/1a) 3akmrouaeTcss B BbIOOpe OAHOM W3 HM3BECTHBIX CXeM, KOTopast
Oyzer Haubosiee TIOJIHO YJOBJIETBOPSATb COBOKYITHOCTH TEXHUKO-
9KOHOMUYEeCKUX TpeOoBaHMI MpPHM MaKCUMalabHOUW ee TIPOCTOTe U Ha-
JIe’KHOCTH.

17151 HeKOTOPBIX (DYHKI[MOHA/NbHBIX 3/IeMEHTOB Takue TpeboBa-
HUSI MOTYT OBITb C(OPMYIUPOBAaHbI JIUIIL T10C/TE 3/IeKTPUUeCKOro
pacueTa TIPUHLIMIMAJBHBIX CXeM [JPYTMX (PYHKIMOHAIbHBIX UYacTeu
(Y3710B) yCTpOMCTBa.

be3 MMIMPOKOro MCIOJ/Ib30BaHUS JINTEPATYPHBIX [aHHBIX OYE€Hb
Majia BepOsITHOCTh BbIOOpa XOpOIlled CXeMbl yCTPOMCTBAa COIVIACHO
Tpe//IOKeHHOMY TeXHAUEeCKOMY 3a/JaHUIO.

Bo MHOrux yCTpOMCTBax MNPUXOAUTCS TpeAyCMaTpyuBaTh 3Jie-
MEHTbl HACTPOMKU U PETYJIMPOBKH, B KaueCTBe KOTOPBIX BBICTYIIAOT
00OBIUHO TlepeMeHHble pe3UCTOphI, KOHJeHCaTOPhl NlepeMeHHON eMKO-
CTHU Y TIOACTPanuBaeMble KaTyLIKWA UHAYKTUBHOCTH.

OneMeHThl, 3HaueHUs1 KOTOPBIX M3MEHSIOT B TpoLiecce TpOou3-
BO/ICTBA W/IM PEMOHTA, Ha3biBAlOT 3/71eMeHmamu Hacmpouku. Diie-
MEHTbI, 3HaueHUsl [MapaMeTPOB KOTOPBIX MEHSIOT TPU SKCIUTyaTaluu,
Ha3bIBalOT pe2y/1UpO8OYHbIMU.

B KkauecTBe 3/7ieMeHTa HACTPOWKM KejlaTe/JlbHO BbIOWpaTh TOT
3/IeMeHT CXeMbl, U3MeHeHre TMapaMeTpa KOTOporo B OoJibliieii cTerie-
HU B/IMSIET HAa HaCTpauBaeMbIl BBIXOJHOW MapaMeTp, HO Majio BJIUsieT
Ha [Ipyryve BbIXOJHbIe MapaMmeTpbl. OpraHbl yIipaB/ieHUs PeryJyupo-
BOUHBIMU 3JIeMEHTaMU BBIBOJAST Ha JIMLIEBbIE TlaHe/d YCTPOMCTBA, B
TO BpeMsi KaK OpraHbl PeryJMpOBaHHUs 3/IeMEHTOB HaCTPOUKU (OCH



TO/ICTPOEUHBIX PEe3UCTOPOB U T.I.) OOBIUHO pacrojiaraloT BHYTPU
yCTPOWCTBA.

K s71eMeHTaM yripaB/ieHUWsI, KDOME 3JIEMEHTOB pery/JIupOBaHUs
BBIXO/IHbIX TapaMeTpPOB, OTHOCATCS TyMOJsiepbl, KHOMIKA, MHOTOTIO3U-
LIMOHHbIE TEPEeK/IIYaTe/ i U Ap., CAyXKalque /sl MOAKIOYEHUs YCT-
pPOMCTBAa K UCTOUHWKAM MUTaHWS, /I BKIIOUEHUsI pe3epBa U BKIIIOUe-
HUSI OTJeNbHBIX YacTell yCTPOMCTBa B HeOOXOAMMOM TOC/Ie[ioBaTe/Tb-
HOCTHU U T.II.

OJleMeHTaMU KOHTPOJISL SIBJISIFOTCS CTPeJIOYHble HM3MepuTe/ibHbIe
npubopbl, CBeTOBble Tab/I0, WHAMKATOPbI M TIAHENW, CUTHabHbIE
CBETOAMOAbI W [p. OJIeMeHTbl KOHTPOJIA [JarT BO3MOXHOCTb
oreparopy T10/Ty4arhb HeoOXOAUMYHO MH(OpMaLuio 0
(YHKLIMOHMPOBAHUM YCTPOMCTBA.

[Tpu BbIOOpE 371EMEHTOB KOHTPOJISi MOXKHO BOCII0/Ib30BaThCs Ta-
KM PeKOMeH/JalusIMHU:

1. KomuecTBO KOHTPOJMPYEMBIX TapaMeTpOB JO0J/DKHO OBITh
MUHUMaJ/TbHbIM.

2. udopwmanys, rnosiydyaeMasi OT 3/1eMeHTa KOHTPOJISI, [O/DKHA
ObITh MUHMMAaJbHO HeOOXOAMMOW /s 3a/laHHbIX ycjoBuUM. Harpu-
Mep, 47151 MHQOPMalM O HaJIMUMU HanpspKeHUsl MUTaHUs JOCTaTOYHO
CUrHajbHOTO CBeToAuoAa. Ho eciu paspaboTaHHOe yCTPOMCTBO
MUTAeTCs OT aKKyMYJ/ATOpa, TO MPUMeHeHWe CTPeoyHoro rpubdopa
MOXKeT JaThb Oosiee BaXkKHYIO MH(OPMALIMIO: O BKIFOUEHUH YCTPOUCTBA
Y O BeJIMUMHE HaTPSKEHUS TIUTaHUS.

3. ToTpebneHue sHepruM 37emMeHTaMH KOHTPOJIS [OJDKHO OBITh
MHUHUMAJIbHBIM. DJIEMEHTBI 3/IEKTPUYEeCKOM 3auwjumbl BXOJAT B CXEMY
IS TIpe/IOTBpallieHus BbIX0/la U3 CTPOsi U rubesii yCTpoCTBa MpU OT-
KJIOHEHVH 3HAYeHWW 6HEeWHUX NapamMempoe:. HarpsDKeHUsl MMUTaHWS,
COTMIPOTUBJ/IEHUS] HArPY3KH, U3MEHEHUS] TeMIepaTypbl U T.M., OT CBOUX
HOMUHA/IbHBIX BE/IMUWH, a TakK)Xe TPHA BO3HUKHOBEHUM aBapUUHBIX
DPEXKMMOB B CaMOM YCTDOMCTBe BC/e[CTBME OTKa3a Kakoro-iubo us
ero 3/1eMeHTOB.

Takum 00pa3oM, MOMHOCTHIO pa3paboTaHHasi TPUHLIUIHATBHAs
CxXema yCTpPOMCTBaA [J0JKHA OBITh ZIOTIO/IHEHA 37ieMeHTaMU HaCTPOMKY,
peryJMpoBaHus, yIipaBeHUsl, KOHTPOJIS U 3alUTHI.



4.7.6 DneKTprueCcKum pacyeT NPUHLUNMNATBHBIX CXeM

OCHOBHOU 3a/laueld pacyeTa SIB/ISIETCS OIpefie/leHre 3HAaYeHUM
3JIEKTPUUYECKUX MapaMeTPOB KOMITOHEHTOB TIPUHLIMITUA/IbHOM CXEMBbI.
3ajjauy pacueTa I0JiararoT pellieHHOM, ec/id BbIOpaHbl aKTUBHBIE 31e-
MEeHTbI CXeMbl U Orpe/ie/ieHbl HOMMHabHble 3HaueHHWsl TapameTpOB
BCeX TAaCCUBHBIX 3/IEMEHTOB CXeMbl, OIpejie/ieHbl UX THUIIbl C yUeTOM
TpeboBaHUIN TeXHUUECKOT0 3a/laHusl.

PacueT nm000ro C/I0)KHOTO YCTPONCTBa CBOAWUTCS K IIOC/e/I0Ba-
Te/IbHOMY pacyeTy y3J/I0B, U3 KOTOPbIX /laHHOEe YCTPOMCTBO CHHTE3U-
poBaHO. B HacTosiiijee BpeMsi B TeXHHUUECKOW JTUTepaType IpHBe/leHO
MHOXECTBO METOZOB pacueTta CxeMm (BBITIPSIMUTE/IE, TeHepaTOpOB
VMIYJ/IbCOB, CUHYCOUJaTbHbIX TeHePaTOPOB, ycuaurenen u 1.m.). Uc-
MO/Ib30BaHWe TOW WIW WUHOW METOAWKM pacueTa 3JIEKTPUUeCKUX CXeM
OCHOBaHO Ha MPUHATUM psila [OMNYIIeHUM, W, KaK MpaBWIO, HOCUT
WTepaliMoHHbIN xapakTep. [loc/e BbINO/MHEHUs psifia pacyeTOB BO3HU-
KaeT HeoOXOAMMOCTb TOBTOPUTHL TIpeAbIAYIIHe OIepaljdd [Js yayd-
11IeHUs1 pe)KUMOB 0/10Ka (y3/1a) WU U3MeHeHUs CTPYKTYPhI.

B crnivicke pekomMeH1yeMOM JINTepaTypbl UMeeTCs psifi TaKuX T10-
cobuii 1o pacueTam 3/IeKTPOHHBIX CXEM.

PacueT yCTpoWCTBa COCTOsIILEro M3 psifla MoC/aef0BaTebHO CO-
eIlMHeHHbIX (YHKIIMOHAIBHBIX 6/I0KOB (Y3/710B) HAUMHAIOT CO CTOPOHBI
ero BbIXo/la (Harpy3ku). ITO MOTOMY, UTO BBIXOJHOMW (DYHKI[HOHA/Ib-
HbI 610K (y3es) sIB/IeTCS eIMHCTBEHHBIM B YCTPOMCTBe, AJisl KOTO-
poro B T3 chopmy/ipoBaHbl AOCTaTOUHbLIE TPeOOBAHUS.

4.7.7 Bbi0op 3/71eMeHTOB

[Tpy MpoeKTHPOBaHUM BO3HUKAET 3a/laua BhIOOpa 371€MEHTOB W3
OYeHb IIMPOKOTO acCOpTUMeHTA. [Ipy BbITIO/IHeHUU PabOThI CTY/IEHTY,
He HMeloIeMy HeoOXOAWMBIX 3HAHWM W OIbITa, TPAaBU/IBHO BLIOPAThH
57IeMeHThI B CIIPAaBOYHOU JIUTEpaType He TPOCTO. B CBA3U C 3TUM HU-
’Ke TIPUBO/IATCSI HEKOTOPbIe peKOMeH/al[iu.

1. B crnpaBouHMKax MPUBOASATCS 3HAueHWsl MapamMeTpOB IMO/Y-
TIPOBOJHUKOBBIX 3/IEMEHTOB [IJI1 COOTBETCTBYIOIIEr0 ONTUMAaIbHOTO
peXXuMa SKCITyataly (MW /i TIpefielbHOro peskuma). Paboumnii
peXXUM



3/IEMEHTOB B MPOEKTUPYEMOM Yy3/ie YCTPOWMCTBA yallle BCEro OT/iMva-
eTCsl OT yKa3aHHBIX B CIpaBOYHMKe. IIpy HeoOXOAMMOCTH TI0 MMero-
I[AMCSI JJaHHBIM B CIIPAaBOYHHKE XapaKTePUCTUKaM U (Gopmynam (KUiu
MEeTO[IOM MHTEPNOJSALMK) Onpee/stoT 3HAadeHUs TapamMeTpOB 3Jie-
MEHTOB, COOTBETCTBYIOIIIMEe BLIOpaHHOMY peXXHUMYy.

2. He pormyckaercsi TpeBblllIeHMe MaKCUMAaJIbHO JOIYCTUMBIX
3HAaUeHUW TOKOB, HarlpsDKeHWM, MOIIIHOCTH pacCesiHUsI M TeMIlepary-
pbl. 1151 Haze>XHOH paboThl 371eMEHTOB BeTMUMHBLI BCEX ITapaMeTPOB
Ha HeM JIO/DKHBI COCTaB/IATE He 6omee 70+80 % OT MaKCMMa/lbHO J0-
MyCTUMBIX 3HaueHud. He cnepyeT 3a0bIBaTh, UTO paccerBaemast MOIII-
HOCTh MHOTUX 3JIEMEHTOB B CIPAaBOYHOW JIUTEPAType YKa3bIBaeTCs C
y4eTOM 3JIEMEHTOB Telj00TBo/a (pajruaTopoB).

4.7.8 OueHKa NorpeniHOCTA W3MepeHuu

Hepenko Temamu BKP GakanaBpoB paboT SIBASIFOTCSA pa3/iMiyHble
v3MepuTe/ibHble yCTpoMcTBa. [locie TipoBefeHUs 3/IEKTPUUYECKUX
pPacueToB TPUHIUIIMANBHBIX CXeM OJIOKOB M y3/I0B YCTPOMCTBa
HeoOX0MMO TPOBeCTU OLIeHKY TIOTPEeITHOCTH  W3MepUTeIbHOr0
YCTPOUCTBA.

Kak 13BeCTHO, TOrpeLlHOCTbI0 U3MepeHUs1 Ha3bIBaeTCsl OTKJIO-
HeHMe 3HaueHUs BeJIMUMHbBI OT ee UCTUHHOIO 3HaueHus .

[TorpemiHOCTM M3MepeHUH CUCTEeMaTU3UPYKOTCA MO PsANY TpU-
3HAKOB.

[To criocoby BbIpa)keHUs TIOTPEILTHOCTU pa3/ie/sitoTcsi Ha abco-
JIFOTHbIE ¥ OTHOCUTEJIbHbIE.

A0con0omHas nozpewHocmb A paBHa Pa3HOCTU MeXAy 3Haue-
HUEeM BeJIMUMHbl Xy U ee UCTUHHBIM 3HaueHueM X U UMeeT pasMep-
HOCTb U3MepSieMON BeJIMUUHBI

A=Xy—-X.

OmHocumenbHasi nozpewHocmb § paBHa OTHOLLEHUIO abco-
JTFOTHOM TIOTPEIIHOCTH K UICTUHHOMY 3HaueHUI0 U3MepsieMOU Be/TUH-
HbI U BbIpaXkaeTCs B OTHOCUTEJIbHbIX eIMHULIaX

S=A/X.

[Io xapakTepy M3MeHeHHs TMOrPeIIHOCTU MOAPa3e/aroTCA Ha

CUC-

TeMaTuueckue U ciaydaHble. Cucmemamuueckasi NOrpelHoCTh —
COCTaBJISAFOLLAst TIOTPEIIHOCTH M3MepeHUs, KOTopas TPU TTOBTOPHBIX



M3MepeHUsAX OJHON M TOH ke BeJIMUMHBI TIPU HEeW3MEHHBIX yC/IOBUSIX
OCTaeTCsl TIOCTOSIHHOM WM W3MeHsIeTCs 110 U3BeCTHOMY 3akoHy. Ciy-
yaiiHas TIOTPeITHOCTb — COCTAaBJISIIOIIAs TIOTPeIITHOCTU M3MepeHus,
KOTOpasi MpHY TOBTOPHBIX U3MEPeHUsIX OIHOW U TOM Ke BeJTMUUHbI U3-
MeHsIeTCsl C/TyuyaiiHbIM 006pa3oM.

[To MecTy BO3HUKHOBEHUS TIOTPEIITHOCTA U3MepeHH mozpase-
JISIFOTCS Ha MHCTPYMEHTa/IbHbIe U MeTOIUUeCKHe.

HHcmpymenmasabHble TIOTPEITHOCTH BO3HMKAIOT U3-3a HeCo-
BepIlleHCTBa CpeJCTB H3MepeHUs: OT HeCcTabWILHOCTH MapaMeTpOB
CXeM U MeXaHU3MOB INPUOOPOB BO BpeMeHH, OT TOZBEP>KeHHOCTH HX
JeHCTBUIO BHEIITHUX W BHYTPEHHUX B/USIOIIUX BeMUUH (TemriepaTy-
Pbl, BI@KHOCTH, U3MeHEeHUH HaMnpsKeHUM UCTOYHMKOB TTMTAHUS, Mar-
HUTHBIX U 3JIEKTPUUECKHX TTO/TEeN).

MemooduuecKue TOTPeITHOCTH BO3HUKAIOT H3-3a HeCcoBepIlleH-
CTBa M3MepeHMs] KakK MeTola , W3-3a HeCOBepIleHCTBa MeToja
KOCBEHHOTO U3MepeHMsl, MeTo/la COBOKYITHOTO WM COBMECTHOTO
V3MepeHUs, a TakKKe BCJIe[ICTBUe HECOOTBETCTBUS MOJe/NU H3Mepsie-
MOM BeJINUKHE.

[To 3aBUCMMOCTH a6CO/I0MHOU TIOTPEIITHOCTH OT 3HAUeHUH M3-
MepsieMOM BeJIMUMHBI X TIOTPELIHOCTH TI0/IpasfieNisifoTCs Ha aoou-
mueHble — He 3aBUCUMbIe OT X U MYJ/bTUTIMKAaTUBHbIE — TPOTIOP-
LIMOHA/IbHBIE X.

[Tpu o1jeHKe TIOTPEITHOCTHA pa3paboTaHHOTO yCTpONCTBa Heob-
XOIUMO OIIpe/IeJIUTECA C BHUAAMU TTpeo0sIa/jaroliX TOTPEeITHOCTeH,
JaTb UM O1leHKY. boJsiee mogpo6HO 3TO OMUCAHO B TEXHUUECKOM JIUTe-
parype, K KOTOPO# CTy[eHTy Heo0X0JuMO 00paTUThCSI.

4.7.9 OneHKa TOYHOCTH MOAJepPKaHUs 3afaHHbIX
MmapaMeTpoB B YCTPOWCTBAX CTa0M/IHU3ALMH
HanpsnoKeHus (TOKaA)

Temoii pabOTbI MOKeT ObITb IPOEKTHUPOBAHHE Y3JI0B YIIpaBjie-
HUs1 pa3HooOpa3HbiX cucteMm yrpaeaeHus (CY) B 3aMKHYTBIX ITpeo0-
pa3oBarebHbIX YCTPOWUCTBAX.

[Ipy pa3paboTKe TakKWX YCTPOMCTB HEOOXOAWMO He TOJIbKO
obecrieunTh TpebyeMbiii airopuT™M padboTtel CY, HO U 00ecreunTh 3a-



J@AHHYI0 TOUHOCTb MOJJep>KaHUsl BbIXOJHBIX MapaMeTpOB, HarpuMep,
HarpspKeHusi MPU HaJlMuuy BO3MYLLAIOLIMX BO34euCTBUM (TOKAa Ha-
I'PY3KH, HallpSUKeHUS TINTaHUA U T.[.).

s pelieHyst MOAOOHBIX 3a/au TpeOyeTcs orpezesieHre HeoO-
XOAUMOro Ko3(duiirieHTa yCWU/eHUs CMTHa/la pacCoIr/IaCcOBaHUSI MPU
BBITIOJITHEHUHY YCJIOBUS YCTOMYMBOCTU 3aMKHYTOM CHUCTEMBI TI0 METO-
JVKaM, W3y4YeHHbIM B [UCLUIIMHE « Teopus aBTOMaTU4eCKOro
ynpaBieHusi»(PaguoaBToOMaTrKa).

4.7.10 CTuip U3/10)KeHUs, COKpaLieHus

[Tpu paboTe Ha/i TEKCTOM TOSICHUTE/bHOW 3alliCKU C/ieyeT /0-
OUMBaTLCA TOYHOTO, 3aKOHUEHHOTO U, B TO >Xe BpeMs, HauOoJsiee IMpo-
CTOT'0 U TIOHSITHOTO TIOCTpOeHus ¢pa3, (OpMYyJIMPOBOK U BLIBO/IOB.

B Hay4HO-TeXHWYECKOW JuTepaType TPUHATHI Heorpe/e/leHHO-
MUYHOCTHAs W Oe3nmuHass (GOpMbI H3/I0KEHMs], TTOZUepPKUBAOIIHE
00BeKTUBHBIN XapaKTep SBJE€HWM U TPOILeCCOoB, OOIIENPUHSTHIA Xa-
paKkTep AeUCTBUM U PEIleHUN.

YacTto CTy[eHThbl MUILYT TakK, HalPUMep: «BbIOWpPAIO AUOI...»,
«paccurThiBaro No (opmyse...» U T.0. [IpaBUIbHO NUCaTh B 3aBUCU-
MOCTH OT BPeMeHM CBepIIeHUs JIeNCTBUS: «BbIOMpaeTCs AUOI...» WIN
«BBIOpaH [AMOM...», «KO3(POUIMEHT HEeIMHEHHOCTH HaXOAUTCS TI0
dbopmyne [3]».

Eciu B cocTaB TIpe//io>KeHH BXOAT hOpMY/Ibl, TO X He00X0-
JUMO CTPOUTH TaK, UTOOBI C/I0Ba, CUMBOJIBI M 3HAaKW (DOPMYJIbI CO-
CTaB/IsUIM TPaMMaTUYeCKH TPaBU/IbHYI KOHCTPYKLIMIO C 3aKOHYEH-
HBIM CMBICJIOM.

He cnexmyeT 310ynoTpebasiTh COUETaHUSIMU «UMEeT MeCTO», TJla-
roflaMM  «HAMeeTCs», «IpelyCMOTpeHa», «ObIBalOT» B 3HaueHUU
«eCTb».

BykBeHHble WHAWBHAYa/lbHbIe abOpeBHAaTyphbl IIMPOKO TMpHUMe-
HSIOT, KOTZla B TE€KCTe MHOTOKpPaTHO BCTPEUYarOTCs yCTOWYMBBIE CJIO-
BocoueTaHusl. VIHAVMBU/ya/bHble COKpAIlleHUs C/ieflyeT OroBapuBaTh
TpU TEePBOM YIOMHWHAHWM, TIOMECTHB 3a COKpAIlleHHbIM COYeTaHHWeM
C/IOB ero abbpeBHaTypy, HalMCaHHYIO MPOIKUCHBIMU OyKBaMHU B CKOO-
kax. Hanpumep, MOLLIHBINM BbICOKOUaCTOTHBIM Kackas (MBYK) u T.11.



4.7.11 CchI/IKM HA UCII0/Ib3yeMble HCTOYHUKU

[Tpu pa3paboTke TPOEKTOB, CO3/laHUM HayUHbIX TPYJOB W T.II
IIIMPOKO HCITO/Ib3YIOT pa3/iiuHble JUTepaTypHble WCTOYHUKM, U3 KO-
TOPBIX 3aWMCTBYIOT TeOpeTHUeCKHe TO0JIOXKeHHs, pe3y/bTaTbl 3KCIie-
pPUMeEHTAa/IbHbIX MCC/e/I0OBaHUM, MeTO/Ibl pacueTa, LIUTaThl, OCHOBHbLIE
cdbopMyJibl, ClIpaBOYHbIe JJaHHbIE U [IP.

[TpuHATO yKa3blBaTh UCTOUYHMKHM 3aMMCTBOBaHMS, T.e. Je/laTb Ha
HUX CCbUIKM, TI03BOJISIFOIME UWTATeIt0 ITI03HAKOMHUTBCA C ITUMH
HCTOU-

HUKaMU TIpHU KpUTHUYECKOM pa3bope paboThbl WU [I/1s1 APYTHX Liesei.

CCBIIKM Ha JMTepaTypHbI MCTOYHMK B TEKCTe COMPOBOXK/AIOT
TIOPSIIKOBBIM HOMEpOM, T10/] KOTOPbIM 3TOT UCTOYHHUK BKJIIOUEH B 00-
IITUA CTIMCOK JUTepaTyphbl. HoMep MCTOUHMKA B TEKCTe 3aK/IHvaioT B
TIpsiMble CKOOKHU.

Hanpumep:

«PacueT MHOrokKackaJiHOrO yCHUIWTeNs HAUMHAKOT C OrpejeJie-
HMSI UMc/ia KackaznoB [28]....».

Ecnm ccblsika fiaeTcsi ¢ yKa3aHueM CTPaHMI[bl, TO, KpoMe HoMepa
M0 CIUCKY, BHYTPHU CKOOOK CTaBUTCSI HOMep CTPaHMIIbl, HaTIpumep,
[28, c. 2].

HepnonycTmo omnepupoBaTb HOMEPHBIMM CChIJTKAMH Ha MCTOU-
HUK, KaK CJIOBaMHU /151 TIOCTpoeHus ¢pas.

Hanpuwmep:

HernpaBuibHO IIpaBUIBHO

«B [28] moka3aHo, uTO ¥ «IToka3aHo [28], uTOy
YCUJTUTEJIS. ... » YCUJTUTEJIA. . »

Yacto cryzmeHThl OyKBanbHO mepe]; Kaxk[ou dhopMmysou [enaroT
CCBITKA Ha MUTepaTypHbIid UCTOUHUK. [Ipy pacueTe Kakou-1nO0 3/1ek-
TPOHHOM CXeMbl CChUIKY Ha HWCTOUYHHUK CJieflyeT [e/laTb TOMBbKO OAWH
pa3, B Hauase pacueta. Hampumep: «PacueT mynbTHBHOparopa Ipo-
BOZMTCS MO LIUPOKO U3BeCTHOM [31] MeToauKe...».

M cToOYHUKY C/ie[lyeT pacrno/iarath B MOPsi/iKe MOsIBJIeHUs TIePBbIX
CCBIJIOK Ha HUX B TEKCTe.

4.7.12 PUCYHKH B TEKCTe, YepTeXHU

B B KP 6akasnaBpa uWUTIOCTpal[id HE3aBUCHMO OT HX
cozepkaHus (Cxema, yepTex, Auarpamma, portorpadus)
Ha3bIBalOT PUCYHKOM.



HOpyrue o6o3HaueHUsi He MAOMYyCKAalOTCs. PUCYHKU HyMepyrOTCS B
TOpsiiKe PAacIlojIo)KeHUsT WX B TeKCTe, B KOTOPOM O HHUX VIIO-
MUHAeTCH.

Yepresku BKP 0akanmaBpa , Kak ObIZIO CKa3aHO BbIle, BBbI-
TIOJTHSIFOTCSL Ha JIMCTe BarMaHa ¢opmaroB A1—A3, KOTOpble MOTYT
ObITh pasziesieHbl Ha Oosiee Meskue (opmaThbl pa3rpaHUUeHHEeM HUX
TOHKHWMU JIMHUSIMU.

[IpaBua MOCTPOEHUS U BbBINOJHEHUS TPUHLIUIIHAA/IBHBIX /1eK-
TPUYECKUX cxeM ycTaHoB/eHbl ctanaapramu ECK/ (I'OCT 2.701-76,
2.705-75).

4.8 3aknrwyeHuve

4.8.1 3ak/aroueHue [O/DKHO COJeprkaTb KpaTKve BbIBOJBI M0 pe-
3y/bTaTaM BBIMIOJIHEHHOW paboThl, OLIEHKY TIO/IHOTHI pellleHusi TIo-
CTaB/IEeHHbIX 3a/iau, peKOMeHJaluyi 10 KOHKPEeTHOMY UCII0J/Ib30BaHUIO
pe3y/ibTaToB paboThl, €€ IKOHOMUUECKYI0, HAayYHYIO, COLUabHYIO
3HAYMMOCTh.

4.8.2 3arosoBoK «3aK/IHOUeHHe» 3alMChIBAIOT C ab3alia C Ipo-
TIMCHOM OYKBBI.

4.9 CnNNcokK UcnoJsib3oBaHHbIX UCTOYHUKOB

4.9.1 3aronoBoK «CITMCOK UCII0/Jb30BAHHBIX UCTOUYHUKOB» 3allu-
CBIBAalOT CUMMETPUYHO TEKCTY C TIPOMMCHOM OYKBBI.

4.9.2 B cniMcok BK/IHOUAKOT BCe UCTOUYHUKHM, HA KOTOPble UMEIOT-
cs1 ccoikd B T/, ICTOUHUMKY B CITUCKE HYMEPYIOT B MOPs/IKe UX YII0-
MuHaHus B TekcTe T[] apabckumu 1iudpamu 6e3 TOUKH.

ITpumep — Cnucok ucnonb308aHHbIX UCMOUYHUKOB

1 luno B.JI. IlonyasipHble yugdposbie mukpocxembl. — M.: Pa-
ouo u cea3b, 1989. — 240 c.

2 T'OCT 28388-89 Cucmema obpabomku uHgopmayuu. [Joky-
MeHMbl HA MA2HUMHbIX HOcume/six OaHHblx. TIopsi0OK 8bINOAHEHUs U
obpawyeHusl.

3... um.o.



4.9.3 Ceenenusi 00 MCTOYHUKAX TIPUBOAST B COOTBETCTBUU C
tpeboBanusamu 'OCT 7.1. TIpumepnl 6ubnrorpadruyeckux onvcaHui
HCTOUHUKOB TIpUBeZieHbI B MpuiokeHuu XK.

4.10 MpunoxeHusn

4.10.1 B mnpunoxkeHUsi peKOMeHAYyeTCsl BKJ/IKOYaTb MaTepualibl
W/UTFOCTPaTHBHOIO M BCIIOMOTaTe/IbHOT'O XapakTepa.

B ripuiokeHus MOTYT OBITb TTOMEIT|eHBbI:

— Ttabmuiiel 601B11I0TO0 (hOpMarTa;

— JIOTIOJTHUTe/IbHbIe pacueThl;

— OMMCaHUs MPUMeHseMOoro B paboTe HeCTaHJJaPTHOTO 060py-
JIOBaHUSI;

— pacrieyatku ¢ OBM;

— TIPOTOKOJIbI UCTILITAHUH;

— aKTbl BHeJIpeHUS;

— OT4YeThl O TTaTeHTHBIX UCC/IeIOBAaHUSIX.

4.10.2 Ha Bce mpuiokeHust B TeKcTe T/l MO/DKHBI ObITb [JaHbI
CCBUIKHU.

4.10.3 TIpunoxxenus pacrionaratoT B T/ 1 0603HauaroT B TIOPS/I-
Ke CChIJIOK Ha HUX B TEKCTe.

4.10.4 TpunoxxeHusi 0603HavarOT 3arjaBHbIMU OyKBaMU PYCCKO-
ro andaBuTa, HauMHasA C A, 3a uckmouenuem O0yks E, 3, U, O, U, b,
bl, 'b. Hannpumep: «IIpunoxeHnue b».

4.10.5 Kaxpoe mipunokeHue T[] ciefyeT HauvMHaTh C HOBOTO
nucTa (CTpaHULbl) C yKa3aHWeM HaBepXy M0 LeHTPY CTPaHULIbl CJIO-
Ba «[IpunoxxeHve» u ero obo3HaueHUs, a TOJ, HUM B CKOOKax —
«0bs13aTenlbHOE» (€C/TM ero BBITNOJIHEHHEe TPeyCMOTPEHO 3aJjaHueM)
WU «CTIPABOYHOEY.

4.10.6 TlpunoxkeHve NOJDKHO MMEThb 3arojIOBOK, KOTOPBIM 3aru-
CBIBAIOT CHMMETPUUYHO OTHOCHUTE/IbHO TEeKCTa C MPOMHUCHON OYKBBI OT-
Jle/TbHOU CTPOKOU.



5 SALLUTA BbINYCKHOWN KBATM®UKALMOHHON
PABOTbI

3auura BKP npoBoguTcs Ha OTKPBITOM 3acegaHud ['ocymapct-
BEHHOW arTecTal[MOHHON Komuccuu. Ha 3amuTy [Jo/DKeH ObITh
npejAcTaB/ieH B 00s3aTe/IbHOM MopsAAKe rpaduuyecKuil MaTepuall.
[Ipoueaypa 3allUTBl MOXKeT MPOTeKaTb C UCIO0J/b30BaHHWeM I[pe3eHTa-
I[M{, U BK/IOYaeT B cebsl /JOK/Iaj, BLIMYCKHUKA W OTBETHI Ha BOMPOCHI
yieHoB 'AK. ITpy Heo6X0AMMOCTH MOKeT ObITb OrjiallleH OT3bIB PY-
KOBOZUTeJIsl, BOSMOXKHO BBICTYI/IEHWUE HAYYHOI'O PYKOBOJUTEJIS.

Ha pokinapg crygeHTty gaetrca 5+7 MUHYT. loKiaa HauyWHAeTCs
C/I0BaMU «YBakaeMas KOMHUCCHsA, BaieMy BHHMaAHHUIO IpeACTaB-
asiercd ...». [lanee:

— Ha3biBaeTcsa Tema BKP;

— (dopMynMMpyIOTCS 3a/lauM MPOBOAUMOM PaboThl (060CHOBBI-
BaeTCs ee aKTyaJIbHOCTh);

— 000CHOBBIBalOTCS (Ha OCHOBe BbIOOpa M3 HECKOJIBKUX BapH-
aHTOB, peasM3yIoIIUX T000HbIe) TyTH pellleHus] MOCTaBIeHHOM 3a-
Jlauu;

— (popMynUpPYHOTCS KpUTEpPUM BbIOOpA pellieHus;

— W3/1araeTcsi X0/ MpoBeZieHHbIX paboT;

— YKa3bIBaeTCd JIMYHBbIA BK/aJ, CTy[AEeHTa B pelleHue TOCTaB-
JIeHHOH 3a/1auy;

— H3/IaraloTCsi OCHOBHbBIE pe3y/bTaThl paboThI, /le/latoTCsl OKOHYa-
TeJIbHbIE BLIBO/bI M0 MOJyYEHHOMY PeIlIeHHI0 TTIOCTaBJIeHHOU 3a/jauH.

[To xony Aokiazia HeOOXOAMMO OCYILeCTB/ISTh CChITKU Ha Tpa-
(bruecKkui MaTepuaa U JeMOHCTPAL[MOHHbIE JTUCThI (OMUCHIBATh, UTO
1300pakeHO Ha TOM W/ UHOM JIUCTe He CefiyeT).



NMPNNOXXEHUE A
(obs13aTenbHOE)
dopma THTYJILHOI'O JIUCTA

MuHucTepcTBO 00pa3oBaHusi U HayKu PD
CDe,qepaJIbHoe rocyaapCrBeHHoe 6}0,Z[>KETHOE O6p&30BaTEJII:>HOe yupexjaeHnue
BBICITIET0 TIPo(eCcCOHaILHOTO 00pa30BaHus

TOMCKU IT'OCYIAPCTBEHHBIM YHUBEPCUTET CUCTEM
YIIPABJIEHVA 1 PAIVNOSJIEKTPOHUKU (TYCYP)

Kadenpa TeneBugenus u ynpasnenus (TY)

( HaMeHOBaHUe TeMbl pabOThI MPOMMCHBIMU OYKBaMH)

[MosicHUTe/TbHAs 3aMKCKa K BbIYCKHON KBaTM(PHUKALIMOHHOMH
paboTte OakanaBpa
PT® BP . XXXXXX . 001 I13

CrypeHT rp.
N.0O. ®amunus

TTO/ITINCh
JaTa

Pykosogurens BKP
N.0. ®amunus

TIO/ITIHCh
Jlata

2015



NMPUNNOXEHVE b
(obOs13aTennbHOE)
dopMa TeXHUUYECKOI'0 3a/iaHUs

MuHHCTEpCTBO 00pa3oBaHuA U HayKu PD
denepanbHOE TOCYJaPCTBEHHOE OFO/PKETHOe 00pa3oBaTe/ibHOe YUpeXKIeHHe
BBICITIETO TIPO(eCCHOHATLHOTO 00pa30BaHus

TOMCKU TOCYZIAPCTBEHHEI YHUBEPCUTET CUCTEM
YITPABJIEHUA U PAOVOSJIEKTPOHUKU (TYCYP)

Kadenpa TeneBugenus v ynpasnenusi (TY)

YTBEPXIALO

3aB. kapeapou TY
J.T.H., mpodeccop
N.H. IlycTbiHCKMMA

TEXHUYECKOE 3AJAHUE

Ha 6akasiaBpCKyto paboTy CTyZeHTy

rpyrina dakynbTeT

1. Tema paboOThI:

2. CpoK c/lauM CTy/IeHTOM 3aKOHUeHHOU paboThl

(yTBepxkaeHa nprka3om no BY3y No OT « __» 20_r

3. Ha3HnaueHue 1 006/1acTb TIpUMeHeHUsI CUCTeMbI (YCTPOMCTBA)

4. TPEBOBAHUA K PABOTE

4.1. Texunyeckue rapameTpsl:




4.2. KOHCTPYKTOPCKUe TTapaMeTphbl:

4.3. YcnoBus 3KCIuTyaTaLuu:

4.4. [Joro/IHUTe/IbHbIe YC/I0BUS:

5. [IEPEUEHD PA3IEJIOB ITOJIEXKAIIINX PASPABOTKE

6. IIOJIEXKUT PASPABOTKE CIIEAYIOIIAA JOKYMEHTALINA
6.1. Ueprexu:

(BLIHOJ‘[HHI-OTCH B cootBeTcTBUU € 'OCT 1 ECK,Z[)

W=

6.2. [JeMOHCTpaLMOHHBIE WITFOCTPALN:

3AAOAHUE COI'JTACOBAHO:
KoHcynbraHT 1o HopMaMm 1 TpeboBanmsm ECK/]

PykoBoauTe b MPOEKTHPOBaHUS

®.1.0. 10/DKHOCTh, MECTO pabOThI
« » 20 T [Toanuck

3aziaHrie NPUHATO K UCTIOJTHEHUIO
« » 20 CtygeHTt

ToAIINCh




NMPUNOXXEHNE B
(cripaBOYHOEe)
IIpumep odgopmieHus pparmenTa TeKCTOBOro JoKymenTa (T/1)

Kpaii aucma I'panuya mexkcma Homep aucma (cmpavuybt)
L4 /
/ ]

15 | 25 I
| |3 ITpaBuia npueMKu TpaHcopmaropa il
!/ \| 15—17 (namb yoapos) 15
i “13.1 O0béM NPUEMO-CAATOYHBIX U MEPHOJMYECKHX_
pcnbiTaHuMi !~ 8
' : 15
I I3.1.1 IIpoBepka cooTBeTCTBUA TPeOOBAaHUAM_
IKOMqJIeKTa JAOKyMeHTaI|Huu: |

30 . | |- MAPKUPOBKH; — )/ :
<> |- ymakoBkwu; 9|—7-0—-é

| | komruIekTHOCTH. A

I 3.1.2 VicnibITaTe/1bHOE 000pyJOBaHHEe, HE00X0 uMOe :
s [POBe/ieHHs1 MCIIBITAaHUH, JO/DKHO 0TBeYaTh TpeboBa- I

MAM TeXHHYeCKOH JOKyMeHTalliH Ha JaHHbIA BHJ oGopy- |
poBahus: :
| la) mo pyHKIMOHANLHBIM MOKa3aTe/IAM: |
| 1) 06mu™M Tpe6oBaHUAM; |
[ | 2) cienia/IbHBIM TPe0OBaHUAM; I
l |0) TpeGoBaHUAM 0e30MaCHOCTH. [
I | I
: MIpumeuanus :
I I1 CpepcrBa M3mepenmit A0/DKHBI GBITH NIpOBEpeHbI 7]
aTTeCTOBaHBLI. I
| 12 [omyckaeTcs 3aMeHa YKa3aHHbIX B mepeuHe npu6opos

:u 00QpPy/10BaHHUA.

' §|%:15
:3.2 HcxopHble AaHHbIE AJisl MJIaHA UCHBITAHUM_
15
:3.2.1 IIpuémouHbIi ypOBeHb 0e30TKa3HOM pa60n.1_®
paHcdopmaTopa npuHuMaercs paBHbIM 0,97 3a 2000 u.
[3.2.2 BpakoBOYHbIH YPOBeHb TMPHHHUMAETCHA I
aBabiM 0,7 3a 2000 u. I
|l'[pnmeqa1me — Puck morpeéurens npuHuMaercs!
|PaBHBIM 0,2.

—_————

1————="




NMPUNOXEHUNE T
(cripaBOYHOEe)
IIpumep odopmiieHus pedepara

PED®EPAT

BrimyckHasi 6akanaBpckasi pabora XX crp., XX puc., XX uc-
TOUYHUKOB, X MPUI0XKeHUM, 3 rMcTa rpadrueckoro Marepuasna.

NCTOYHUK IMUTAHUA T1K, CUJIOBAA YACTBD, ITPAMO-
XOIOBEIN ITPEOBEPA3OBATEJIB, INMM-KOHTPOJIJIEP.

OOBeKTOM TIPOEKTUPOBAHUSI SIB/ISIETCSI UCTOYHUK TMMUTAHUS IS
IIepCOHAIbHOTO KOMIIbIOTEPA.

Ilenb paboThl — pa3paboTaTh JBYXKaHAJbHbIM UCTOUHUK ITHTAa-
HUS, BXOJIOM TOJK/IIOYEHHbIM K MPOMBIILIEHHOM CeTU MepeMeHHOro
HaripspkeHuss ~Uc = 220 B, 50 I', yzoBieTBOPSIOIMK CTaHJapTam
coBpemeHHbIX [1K.

B miporiecce paboThl MPOBOAWJICS CPaBHUTE/IbHBIN aHA/IU3 CyIIe-
CTBYIOIIIMX pellleHuM, BbIOpaHbl KPUTEPUM UX OLIeHKH, pa3paboTaHbI
(YHKI[MOHA/IbHAS U TIPUHLMITAA/IbHAS 3JIEKTPUUYeCKHe CXeMbl KCTOY-
HUKa, MPOBeJIeH pacyeT MapaMeTpOB 3/1eMEHTOB CUJIOBBIX Lieren, Mo-
JleTMpOBaHue OT/le/IbHBIX Y3/I0B MCTOYHMKA U KaK KOHEUHbIM pe3y/ib-
TaT BbIOOD 371eMEeHTOB.

ITOCTUTHYThIe TeXHUKO-3KCITyaTallMOHHbIE pe3y/IbTaThl:

— OTBITHBIN (3KCIIepUMeHTa/IbHbIN) 00pa3el] UCIOMb3yeTCs B Ka-
yeCTBe UCTOYHUKA nuTaHus B I1K.

Pabota BbITIOIHEHA B TeKCTOBOM pegakTope Microsoft Office
Word 2003 u npeacrasinedHa Ha CD aucke (B KOHBepTe Ha 000poTe
0010)KKH).



NMPUNOXXEHWE L
(cripaBOYHOEe)
IIpumep o opmiieHUs cofeprKaHus

CopepykaHue
I )= Te)i (233 1 (I 5
2 Ha3HaueHue 1 06/1aCTh IPUMEHEHUS YCHUTTUTE IS, ..ccuveenveeveennreneeenns 6
3 PACULTBL....eeeiiiiiieieee ettt ettt e s e s 8
3.1 DNeKTPUUECKUM PACYET CXEMBI YCUITATEMS . ..cenuveeeureeanreeeneenneeennne 8
3.2 PACUET HAZIEIKHOCT . ... .ceeeeeeeeeeeeeeeeeeeeeeeeeeeaseeeeassesessssessssssesssasnaas 12
4 Pa3paboTKa 1eyaTHOM TI/IaThl YCHITATE . . ..vennve e neereeecveessneeenneeenn 30
O BAKITHOUCHUIL. ... .ueveeeeirereeeeeaitteeeeesirreeeeeesentteeesennnnseessssnseeeesssnnnnne 35
6 CIMCOK UCTIO/Ib30BAHHBIX UCTOUHUKOB. ......veeeeeeuenreeeeeaneeeeeeaannnnees 40
[Tpunoxenue A MeToauKa pacueTa HaZeKHOCT . ..ceeuuuereeeeeeeeseannnns 45
IIpunoskenue b IIporpamma pacyera Ha/leXXKHOCTH
YCOHITATEIIS . vveeeenevrreeeennnnrrreeeessnseeesssssssseesssssseesessnns 50

@OT BP.468740.003 YCUITUTEIID .....eeeeevuvieraiieeneiieeenieeesineeeeeneeeens 52
®IT bP.468740.003I133 Ycunuresns. [lepeueHs 3/1eMeHTOB .......... 54
®3T BP.468790.001 I[Tnara ycunutens (criequPUKaLUs) ............... 56
YMeHbllIeHHbIe KOTUU JOKYMEHTOB:

®3T BP.468790.001 ITnara ycunurtesis. COOPOUHBIN UepPTeXK........... 58
@OT BP.758724.007 TIHATA......ceiiiuieeaiiieeeeteeeeee e eeeeeeee e e 59
CD puck B koHBepTe Ha 060poTe 06/10KKU

®3T BP.468790.001 ITnara ycunurens. COOpOUHBINA uepTeX.
®aiin plus.pkg B hopmare PCADS8.5
®3T BP.758724.007 I1nara. ®aiin plus.pcb B popmate PCADS8.5

I'paduueckuii MaTepua: Ha otpenbHBIX ucTax

®3T BP.468740.003BO Ycunutens. UepTex o011ero Buja

®IOT bP.468740.00333 ¥Ycunurens. CxeMa 371eKTprUeCcKas IIpUHLUITHA/IbHAs
®OT BP.468740.003 [TeyaTHas niata yCUIATe IS



NMPUNOXXEHWNE E
IIpumep o¢opmIeHUsA TEXHUUECKOTO 3a/IaHUA

MuHucTepcTBO 00pa3oBaHusA U HaykKu PO
CDe,qepaanoe rocyaapCcrBeHHoe 6}0,Z[>KETHOE O6paBOBaTEJII:>HOE yupexziaeHue
BBICITIET0 TIpo(ecCoHaILHOTO 00pa30BaHus

TOMCKU IT'OCYIAPCTBEHHBIM YHUBEPCUTET CUCTEM
YIIPABJIEHUA 1 PAIVNOSJIEKTPOHUKU (TYCYP)

Kadeapa TeneBugenus u yripaBiaenus (TY)

YTBEPXIAIO

3aB. kadeapou TY
I.T.H., mpodeccop
N.H.IlycTbiHCKMM

SAOJAHNE

Ha OakanaBpcKyio pabory cryzenty  VBanoBy Iletpy CugopoBuuy

rpymma 111 dakynsrer PTO

1. Tema paboTsl: VICTOUHMK MUATaHWS JJ1sI TIEPCOHATBHOTO KOMITBIOTEpPA
(yTBepkaeHa npuka3oMm o BY3y Ne _1111___ oT « 5 »_anpensa_2015T.

2. CpoK c/lauM CTy/IeHTOM 3aKOHUeHHOU paboThl 10.06.2015.

3. Ha3zHaueHue 1 00/1aCTb TIPUMeHeHUs] CUCTeMBI (YCTPOMCTBA)

VcTouHuMK npejHa3HaueH [/11 TIMTaHUsI CUJIOBBIX L[efleld U CUCTeMbl yIIpaBJ/IeHUs
nepcoHabHOr0 Kommnetotepa (ITK). Moxker wucrnonb3oBarbcs st mutanuss POA
C COOTBETCTBYIOLUMH HaMpsOKeHUSIMU U IOTPeb/IsieMbIMU TOKaMH.

4. TPEBOBAHUA K PABOTE
4.1. Texunyeckue rapameTpsl:

- HampsDKeHWe MUTaHu  ~ 220B +0 %, 50 I'L] ;

- Hanpskenue 1 kamana — 5B+ 5% ;
- HanpskeHue 2 kaHana — 12 B+ 5% ;
-Tok 1° kaHama — 100 A ;

-ToK 2" KaHama — 1 A;

- KO3 (PULMEHT MyJ/IbCaL BBIXOJHBIX HaMpsUKeHn — 5% .
4.2. KOHCTPYKTOPCKUE TTapaMeTphl:

4.3. YciioBus 3KCIUIyaTalum:

4.4. [Joro/IHUTe/IbHbIe YC/I0BUS:




5. [IEPEYEHDB PA3IEJIOB IIOJIEXKAIIINX PASPABOTKE
5.1 — O630p CyIIeCTBYIOIIUX TeEXHUUECKUX pellleHnH, 00eCrieurBaromx
TpeOyeMble XapaKTePUCTUKH BBIXOAHBIX HAIIPSHKEHUI;
- BLIOOp KpUTepHeB OIleHKU UCTOYHUKOB TNuTaHus [1K;

- CPaBHUTeJIbHBIN aHa/IU3 aHaJI0ToB TI0 (PYHKI[MOHAbHBIM CXeMaM.
5.2 — pa3paboTka GhyHKI[MOHA/LHOW CXeMbl NCTOUHUKA TTUTAaHUS U OTTHCa-
HUe a/JiropyuT™Ma paboThI.
5.3 — pa3paboTKa MPUHIUITNAILHON CXeMbl HCTOUHMKA TUTAHHS:
a) CU/IOBOW UacCTH;
6) cxeMbl ymipaB/ieHUsI.
5.4 — pacuyeTt rmapamMeTpOB 3/IEMEHTOB:
a) CUJIOBOU UacCTH;
0) cxeMbl yIIpaB/IeHUS;
5.5 — MozenvMpoBaHue CUJIOBOM 1€l UCTOYHUKA MUTaHUS:
a) BEIOOD cpefibl MO/Ie/TMPOBAHMS, TTI03BOJISIOIIEl HarboJiee TIOTHO OTpa-
3UTh CTIEIUGUKY TIPOEKTUPYEMOTO 00BEKTa;
6) o60cHOBaHUe MPUHSTHIX JOMYILeHNH;
B) COCTaBJIeHHE MaTeMaTHUeCKoi Moiesiid 00beKTa;
T) TioyiyueHue TpeOyeMbIX XapaKTepUCTHK (TTlapaMeTpOB 37IeMEeHTOB CXe-
MBI, U T.JI.).
5.6 — comocTaBUTE/IbHBIN aHaJ/M3 Pe3yAbTaTOB PACUeTOB U MO/Ie/IMPOBaHMUSI.
5.7 — BBIOOp 3/1EMEHTOB UCTOUYHHMKA TTUTAHUS.

6. IIOQJIEXXUT PASPABOTKE CIIEAYIOIIAA JOKYMEHTALIUA
6.1. Ueprexu:
(BeImosiHsitoTCsA B cooTBeTcTBUM ¢ ['OCT u ECK/I)
1. Cxema snekTpuueckasi GyHKIMOHA/IbHAsA aHa/I0ra UCTOUHKKA MUTAHUS.
2. Cxema ucrounuka nuranusi [1K snekTpudeckast pyHKIIMOHaIbHaSI.
3. Cxema vcrouHuka nutanus [1K s/ekTprueckas npuHLMIIMaJIbHas.
6.2. JleMOHCTpaLMOHHbIE WIFOCTPAL[AU:

SAJAHNE COI'VTACOBAHO:
KoHcynbraHT 1o Hopmam u TpeboBanusim ECK/I

PykoBoauTe /b MPOEKTHPOBAHUS

®.1.0. 10/KHOCTB, MECTO PabOThI
« » 20T [Toamnuck

3aziaHrie NPUHATO K UCTIOJTHEHUIO
« » 20 T CtypeHT
TMO/IMKCh




