TOMSK TOMCKUN
POLYTECHNIC NMONUTEXHUYECKUN
UNIVERSITY IR YHVBEPCUTET

MWHUCTEPCTBO HayKu 1 Bbicllero obpa3soBaHusa Poccuiickon Peaepaummn
denepanbHoe rocyaapCcTBEHHOE aBTOHOMHOE
obpasosaTenbHoe yupexaeHue Bbicluero o6pasosaHus
«HaLunoHanbHbIN nccnefoBatenbCkuii TOMCKUIA MOANTEXHUYECKINIA yHUuBepcuTeT» (TMY)

IIxomna Hunorcenepnas wkKona nepaspyuarouie2o KOHmMpoJs i 0e30nacnocmu
Hanpasnenue noarorosku 11.03.04 Inexkmponuxa u HanoI1eKmpoHuKa
OTnenenue DJICKMPOHHOU UHIICeHepul

BAKAJIABPCKAS PABOTA

Tema padoTbl

3apﬂzmoe yCTpOﬁCTBO HA OCHOBC IMOHMKAKOIIECI0 Hp606pa30BaTeJ'lﬂ

VJIK 621.354.322:681.586

CryneHt
I'pynna DPUO Hoanuch Hara
1A7b I'anmm6un Makcum EBrenneBuu
PykoBogurens BKP
J02KHOCTH [ %(0] Yuenas cTeneHs, Moanucey JlaTta
3BaHHUE
Houent OO WBanosa B.C. K.T.H
KoHcynbTant
J02KHOCTH [ %(0] Yuenas cTeneHs, Moanucey JlaTta
3BaHHE
NHXeHep-KOHCTPYKTOP CaBoukuH H.A. -

KOHCYJBbTAHTBI 110 PA3AEJIAM:
ITo pazneny «PUHAHCOBBII MEHEIKMEHT, pecypcor((HEeKTUBHOCTh U PECypcocOepekeHUe»

JokHocTH [5(0] Yu4eHnas creneHb, Moanuch Hara
3BaHue
[Ipodeccop OCTH ['acanoB M.A. J1.3.H.
ITo pasacity ((COLII/IaJIbHa}I OTBETCTBCHHOCTb»
JokHoCcTH DoUo Yu4eHnas creneHb, Moanuch Hara
3BaHue
Crapuit AsneeBa 1.U. -
npenogasatens OO/

HopmoxonTpons

J0/KHOCTH [%(0] Yuenas crenens, Moanucey JlaTa

3BaHHe

Jouent OOU Apsimena ['.B. K.T.H.

JOIIYCTUTDB K 3AIIIUTE:

PykoBoautens OOIL DdPUO Yuenas creneHb, IMoanuch Jlara

3BaHHe

Houent OO HBanosa B.C. K.T.H.

Tomck — 2021 1.




ILnanupyemsie pesyiabrarsl ocBoeHuss OOII

Kox HaumenoBanue koMnereHuu

KOMIIeTCHIIM U

YHuBepcanbHble KOMIIETEHIIUH

YK(Y)-1 CriocobeH OCyIIeCTBIISATH MOUCK, KPUTHUECKUI aHATTU3 U CUHTE3 MH(OopMaIuy,
IPHUMEHSATH CHCTEMHBII MOIXO/ JUIsl PELICHHs IOCTABICHHbIX 32184

VK(VY)-2 Crioco0eH ompenensaTs KpyT 3a/1ad B paMKax [TOCTaBJICHHOH IIeTTH U BEIONPATh
ONTHUMAJBHBIE CIIOCOOBI UX PEILCHUS, HCXOS U3 ACHCTBYIOIINX IPABOBBIX HOPM,
MMEIOIIMXCS PECYPCOB M OTPaHHYCHHU

YK(VY)-3 Crioco0eH OCYIIECTBISATh COIUAIEHOE B3aMMOCHCTBUE U PEAIN30BLIBATH CBOIO
pOJIb B KOMaH[Ie

YK(Y)-4 Crioco0eH oCyIIeCTBISATh IET0BYI0 KOMMYHHUKAITMIO B YCTHON M MMCEMEHHON
dopmax Ha rocyJapcTBEHHOM M MHOCTPAHHOM (-bIX) SI3bIKE

YK(VY)-5 Crioco0eH BOCIIPHHUMATH MEXKKYIIBTypHOE pa3HooOpa3ue o0ImecTBa B COIHAEHO-
HUCTOPUYECKOM, STHIECKOM H (PUIT0COPCKOM KOHTEKCTaxX

YK(Y)-6 Crioco0eH ynpaBisiTh CBOUM BPEMEHEM, BRICTPAUBaTh U PEATU30BHIBATH
TPAaEKTOPHIO CAMOPa3BUTHS HA OCHOBE MPHHIIUIIOB 00Pa30BaHMs B TCUCHUE BCei
KU3HU

YK(Y)-7 Crioco0eH moaepKUBaTh OKHBIN YPOBEHBb (PM3NYECKON TTOATOTOBIEHHOCTH IS
obecreveHus TOTHOIEHHON COMANBHON U MPO(eCCHOHANBHON e TeIbHOCTH

YK(Y)-8 Crioco0eH co37aBaTh U MOUICPKUBATh O€30MACHBIC YCIOBUS KU3HEACATEIBHOCTH,
B TOM YHCJIE IIPY BOSHUKHOBEHUU YPE3BbIYANHBIX CUTYALMN

OobmenpodgeccuoHaIbHbIE KOMIIETEHIIMT

OIIK(Y)-1 CnocoOHOCTh MPEICTaBIATh a/ICKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUMN
Hay4YHYIO0 KapTUHY MHUpa Ha OCHOBE 3HAHMSI OCHOBHBIX I1OJIOKEHH, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX HAYK U MaTeMAaTUKH;

OIIK(Y)-2 CrocoOHOCTH BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPOoOeMm,
BO3HHUKAIOIIKX B X0/1€ MPO(ECCUOHATILHON 1€ TENbHOCTH, IPUBJIEKATh JIIsS
UX pelIeHUs COOTBETCTBYIOMNN (PU3UKO-MaTeMaTHUECKUH armnapar;

OIIK(Y)-3 CriocoOHOCTh pemIaTh 33/1a4M aHAJIM3a U pacueTa XapaKTepUCTHK
ANEKTPUYECKUX LIETIEH;

OIIK(Y)-4 ['0TOBHOCTB IPUMEHSATH COBPEMEHHBIE CPEJICTBA BBINOIHEHUS U
pellaKTUPOBaHMs N300pakeHUH U yepTexel U MOATOTOBKU
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOW TOKYMEHTAaIUH;

OIIK(Y)-5 CriocoOHOCTh UCTOJIb30BaTh OCHOBHBIE TPUEMBI 00pa0OTKU U
MIPEACTABICHUS SKCIIEPUMEHTAIBHBIX JaHHBIX;

OIIK(Y)-6 CnocoOHOCTh OCYIIECTBIISATh OUCK, XpaHEHUE, 00padOTKy M aHATIU3
UH(OPMALIMU U3 Pa3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX, IPEJCTABIATH €€ B
TpedyeMoM (hopmaTe C HCTIOb30BaHUEM WH(OPMAITHOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTU;

OIIK(Y)-7 CriocoOHOCTh YUYMTBHIBATh COBPEMEHHBIE TCHICHIIMU PA3BUTHS
JNEKTPOHUKHU, U3MEPUTEIHHON U BRIYUCIUTEIbHONW TEXHUKH,
MH(OPMaLIMOHHBIX TEXHOJIOTHH B cBOEH MpodecCHOHATbHON ASITENTbHOCTH;

OIIK(Y)-8 CriocoOHOCTh HCII0JIB30BaTh HOPMATHBHbIE JOKYMEHTHI B CBOEH
JeSITEIIbHOCTH;

OIIK(Y)-9 CriocoOHOCTb UCTOIB30BaTh HABBIKM PAOOTHI C KOMIIBIOTEPOM, BIIAJIETh

MeTOJIaMU HH(POPMAITMOHHBIX TEXHOJIOTH, COOTI0AaTh OCHOBHBIE
TpeboBaHust HHOOPMAITMOHHOW 0€30MMaCHOCTH.




IIpodeccnonanbHbIe KOMIIETEHIIUN

TIK(Y)-1

CnocoOHOCTh CTPOUTH MpPOCTENIINE PU3NYECKUE U MaTeMaTHUYECKHE
MOJIEJTH PUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK JIEKTPOHUKH U
HAHOBJICKTPOHUKHU PA3IMYHOTO (PYHKIIMOHAIBHOIO HA3HAUYCHHUS, a TAKXKE
MCIOJIb30BaTh CTaHIaPTHBIE MPOTPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO
MOJICJIUPOBAHUS

TIK(Y)-2

CriocoOHOCTh apryMEHTHPOBAHHO BBIOUPATH M PEATM30BhIBATh HA MPAKTHKE
3¢ (HEeKTUBHYIO METOIUKY IKCIIEPUMEHTATHHOTO UCCIICIOBAHMSI TAPAMETPOB
U XapaKTEePUCTUK MPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK JIEKTPOHUKH U
HAHORJICKTPOHHUKH Pa3IMYHOTO PYHKIIMOHAIBHOTO Ha3HAYCHUS

TIK(Y)-3

['0TOBHOCTB aHAM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIbTATHI
MCCJIEI0BAHUM, MPECTABISATh MaTepUaIbl BUJI€ HAYUYHBIX OTYETOB,
myOJuKaIui, mpe3eHTaun

TIK(Y)-4

CrocoOHOCTh TIPOBOAMTH MPEIBAPUTEILHOE TEXHUKO-3KOHOMHYECKOE
000CHOBaHHE IPOEKTOB

TIK(Y)-5

['OTOBHOCTH BBIMOJHSATH PacueT U MPOCKTHUPOBAHUE IJIECKTPOHHBIX TIPUOOPOB,
CXEM M YCTPOMCTB Pa3IMYHOTO (DYHKIIMOHAILHOTO HAa3HAYCHUS B
COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM C UCIIOJIb30BAaHUEM CPELICTB
aBTOMAaTHU3alMU [IPOEKTUPOBAHUS

TIK(Y)-6

CriocoOHOCTP pa3pabaThiBaTh MPOCKTHYIO U TEXHUYECKYIO IOKYMEHTAIIHIO,
oopMIIATH 3aKOHUCHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE PaOOTHI

TIK(Y)-7

CriocoOHOCTh OCYIIECTBIISATH KOHTPOJIb COOTBETCTBHS pa3padaThIBaeMbIX
IIPOEKTOB ¥ TEXHUYECKON JOKYMEHTAIMK CTaHAapTaM, TEXHUYECKUM
YCIIOBUSAM U IPYTMM HOPMATHUBHBIM JIOKYMEHTaM




TOMSK TOMCKUNN
POLYTECHNIC MONMUTEXHUYECKUN
UNIVERSITY INBM YHUBEPCUTET

MuHUCcTepCTBO HayKM 1 Bbicluero obpasosaHuaA Poccuinickon Qegepaunm
bepepanbHoe rocygapCcTBEHHOE aBTOHOMHOE
obpasoBaTesibHOe yupexaeHune Bbicliero obpasoBaHua
«HaumoHanbHbIN nccnegoBaTeNbCcknii TOMCKUIN MONMTEXHMYECKNA YHUBEPCUTET (TI1Y)

[Ixomna Huocenepnasa wikona Hepaspyuiaouie20 KOHmMpo.ia u 0e3onachocmu
Hanpasnenue noaroroBku  11.03.04 Inexkmponuka u nanoriekmponuxa
Otnenenue NEKMPOHHOU UHIHCCHEPUU
YTBEPXAIO:
PyxoBonutens OOII
B.C. UBanoBa
(ITommucw)  (Mara) (®.1.0.)
3AJJAHHUE
Ha BbINOJIHEHNE BbIIYCKHON KBAJIH(UKANMOHHON PadoThI
B dopwme:
OakanaBpcKoil paboTHI
(bakamaBpckoii pabOTHI, AUIUIOMHOTO MPOEKTa/PabOTHI, MATUCTEPCKON AUCCEPTALIHHN)
CryneHry:
'pynna (0]5 (0]
1A7b lNanubuny Makcumy EBrenseBuuy

Tema paGoThI:

3ap;1z[Hoe YCTpOﬁCTBO Ha OCHOBC INOHMXKXAKOIICTO npeo6pa30BaTeJ1;1

YTBepkeHa MpUKa30oM JUpeKTopa (1ara, HoMep) 25-15/c o1 25.01.2021

| CpoK cllaus CTY/IGHTOM BBIIIOIHEHHO#H PaGoTHL: 18.06.2021
TEXHUYECKOE 3AJIAHHUE:
Hcxoanblie naHHbIe K padoTe OOBeKT ucchenoBaHUs — 3apsAIHOE YCTPOWCTBO Ha

OCHOBC ITOHMXXArOICro Hpeo6pa30BaTeJ1;1.
(HaumeHoBaHUe 00BbEKMA UCCIeO0BAHUS ULU NPOCKMUPOBAHUSL;

NPoOU380OUMENbHOCHIb UL HAZPY3KA, PEHCUM PabOmbl
(Henpepbl8HbILL, NEPUOOUYECKULL, YUKIUYECKUL U M. 0.), 8UO HCHL HCCIICAOBAaHUA — pa3p360TKa H HCCICIOBAHUC

CbIpbsL WU Mamepuai uzoenus,; mpebosaHus K npooykKmy, 3apsAaHOro YCTpOI\/’ICTBa Ha OCHOBC ITOHMXAKIICTO
uz0enuio un npoyeccy, 0cobvle mpebo8aHus K 0COOEHHOCMAM npe 06p33 OBaTEJISL.

@yHKyuoHUposanus (IKchayamayuu) 06vekma un u3oenus 8
niane 6e30nacHoCmu IKCNIYAmMayuu, 6IUsHUs Ha
OKPYIHCAIOWYIO Cpedy, IHEP2O3AMPAMAM,; IKOHOMUYECKUTLL
ananuz u m. 0.).




IlepevyeHsb MoAIEKANMX HCCTETOBAHMIO,
NMPOEKTHPOBAHMIO M Pa3padoTKe

BOIIPpOCOB

(aHarumuyeckuti 0630p NO IUMEPAMYPHBIM UCMOYHUKAM C
Yenblo BbIACHEHUsL OOCIUICCHUT MUPOBOU HAVKU MEXHUKU &
paccmampusaemoti 061acmu; NOCMaHo8KaA 3a0a4u
uccnedo8anust, NPOEKMUPOSAHUs, KOHCIMPYUPOBAHUSL;
codepaicanue npoyeodypsl UCCIeO08aAHUS, NPOCKMUPOBAHLS,
KOHCIMPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomvl; HAUMEHOBAHUE OONOIHUMETLHBIX PA30EN08,

e AHaMUTHYECKHA 0030p JUTEpaTyphl
U3Y4YCHUS CYLIECTBYIOIINUX
pelieHuid pa3padaTbiBaA€MOT0 YCTPONCTBA;

C IENBI0
CXEMOTEXHUYECKUX

e PazpaboTka CTpyKTypHOW # (YHKIHOHATHHOU
CXEMBbI YCTPOICTBA;

e PazpaboTka M pacuéT NPUHUUNHUAIBHON CXEMBI
YCTPOMCTBA;

noonesicawux paspabomxe, 3aKuioueHue no pabome). ® Tp aCCHMpOBKa MNECYATHOM IUIATBI B CPEAC Altium
Designer;
e Monenuposanue yctpoiictea B MATLAD,;
Hepeqenb rpa([)n'{eucoro mMarTrepualjia Cxema QJICKTpHUYCCKaA NpHUHOUIINAJIbHAA
(C mouHbIM YKazanuem 0653amenvHbIX yepmedicell) dIOPA.565111.004 13-
. . 5

[Tepeuens anmementoB PIHOPA.565111.004 1153

KoHcyabTaHThI 10 pa3iesiaM BbIIIYCKHOH KBATH(PUKANMOHHON padoThl

(c ykasanuem pazoenos)

Pazgen

KoncyabTant

PuHAHCOBBIA MeEHEIKMEHT.
PecypcoapexTuBHoCcTE M
pecypcocoepexeHue.

I["acanos M. A.

ConuajbHas
OTBETCTBEHHOCThH

ABneesa 1.U.

JlaTa BpI1a4u 3aJaHUS HA BHINOJHEHNE BbINYCKHOM 13.02.2021
KBATH(PUKAIMOHHOH PadoThI 10 JUHEHHOMY rpadpuky o
3anaHue BbIIAJ PYKOBOAUTEb / KOHCYJIbTAHT (MPU HAJIUYHH):
JloKHOCTH (1% (0] Yuenas cTenens, Moanucey JaTa
3BaHHUE
Houent OOU Hsanora B.C. K.T.H 13.02.2021
NnxeHep-KOHCTPYKTOP CapoukuH H.A. 13.02.2021
3anaHue NPUHSJ K MCTIOJHEHHIO CTY/IEHT:
I'pynna (07 (0] Hoanuck Hara
1A7b I'amnbun Makcum EBrenpeBnu 13.02.2021




TOMSK TOMCKUNN
POLYTECHNIC MONMUTEXHUYECKUN
UNIVERSITY YHUBEPCUTET

MWHKCTEPCTBO HayKK U Bbicllero o6pa3osaHua Poccuiickoin Mepepaunn

¢e,u,epaanoe rocygapcrBeHHOe aBTOHOMHO€

o6pa3OBaTeanoe yupexjgeHune sbicluero 06pa3OBaHVIFI

[lIxoma MH:KeHepHAA IIK0JIA HEPA3PYIIAIONIET0 KOHTPOJIS U 0€30IaCHOCTH

Hanpasnenue noarorosku 11.03.04 Jj1eKTPOHMKA M HAHOIJIEKTPOHUKA

YpoBeHb 00pazoBaHusi §aKajJaBpUAT
OtneneHue JJIEKTPOHHOU MHKEHEpUH

[Tepron BBITIOTHEHUS

«HauuoHanbHbIN nccnegoBaTeNbCkuin TOMCKUIA MOAMTEXHUYECKA yHUBepcuTeT» (TI1Y)

(ocennuti / Becennuii cemectp 2020 /2021 yueGHoro rozaa)

®dopma npeacTaBiaeHUs] pabOTHI:

O0akasaBpckas pabora

(bakanaBpckas paboTa, TUIIIOMHBIA POEKT/padoTa, MarucTepcKas JucCepTanus)

KAJIEHJAPHBII PEATUHT -TIJIAH

BbINOJTHEHHUS BBINIYCKHON KBAJIM(PUKALMOHHOI padoThI

CpoK cl1au¥l CTYICHTOM BBIITOJIHEHHOUW PabOTHI:

| 18.06.2021

Jara Ha3sBaHnue pa3nena (Mmoay.s) / MagkcumaJibHbII
KOHTPOJIA BHUJI paboThl (MCCICA0BAHNS) Oan1 pazaesa (Moay.is)
15.02.2021 Paznmen 1. O630p nuTepatypsl 10
26.02.2021 Paznen 2. Pa3paboTka CTpyKTYpHOH CXE€MBI yCTPONWCTBA 10
15.03.2021 Paznen 3. Pa3paboTka NpUHIMITHAILHON CXEMBI YCTPOHCTBA 10
24.03.2021 Pasnen 4. IlpoexktupoBaHue TMe4aTHOW IuiaThl B cpeme Altium 10
Designer
01.04.2021 Pazgen 5. MopenupoBaHue yCTpOHCTBa 10
22.04.2021 Paznen 6. duHAHCOBBIN MEHEDKMEHT, pecypcod(HEKTUBHOCTD U 20
pecypcocOepexeHre

03.05.2021 Pasznen 7. ConmanbpHas OTBETCTBEHHOCTD 20
16.05.2021 Odopmnenne BKP 10
COCTABUNJIL:
PykoBoautear BKP

J0/KHOCTH [(%(0] Yuenas crenens, Moanucey JaTa

3BaHHE
Houent OO HBanosa B.C. K.T.H. 13.02.2021

KoncyabTant (npu HaIM4MK)

JoskHOCTH [25(0] YuyeHas cTeneHb, MMoanucn JlaTa

3BaHHUE
HnxeHep-KOHCTPYKTOP CaBoukun H.A. - 13.02.2021




COI'VIACOBAHO:

PykoBoautesas QOII

JokHOCTH

(0] (0]

Yuenas cTeneHs,
3BaHUe

IMoanucn

Jlarta

Houent OO

HBanosa B.C.

K.T.H.

13.02.2021




_ 3AAHME JUISI PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHMUE»
Crygnenry:
I'pynna ouo
1A7b Ianubun Makcum EBrennesnu
IIkona OTtaeaenne mxoanl (HOLI)
YPOBeHb 06pa3onaﬂnﬂ BaKanaBpHa’I‘

Hal’lpaBJ’leHﬂe/Cl'le].[l/laJ'l])HOCTb

11.03.04 DnexTpoHuka
Y HAaHORJIEKTPOHUKA

Hcxoanblie JaHHBIE K pasaeiny «PuHaAHCOBBII MCHECIKMCHT, pecypc03q)(l)eKTl/lBHOCTb H

pecypcocoepekeHue»
1. Cmoumocms pecypcog nayunozo ucciedoganus (HH):

mMamepuaibHO-mexHu4ecKux, sHepeemuiecKkux,
¢uHaH006le, uH(j)OpM(lLﬂ/lOHHbZX u yenoeeuecKkux

2. Hopmbel u Hopmamussl pacxo008anus pecypcos

3ampamer Ha evinonrnenue HUP exntouaiom 6 ceds
3ampamol Ha Cbipbe, Mamepuabl,
KoMniekmylowue uzoeius, CneyuaibHoe
000pyoosanue 0151 HAYYHbIX
(9KCnepuMeHmMAIbHbIX) pabom, OCHOBHYIO U
OONOTHUMENLHYIO 3aPAOOMHYIO NAATbL
ucnonHumeneu, OMYUCIeHUs Ha COYUaIbHble
HY2ICObL, HAKNIAOHBLE PACXOO0bL.
B peanuzayuu npoexma 3adeiicmeoganuvl 08a
YenoeeKa: HaAy4Hblll PYKOBOOUMEND, UHIICEHED
(cmyoenm).

3. chozzwye/waﬂ cucmema Ha/l02006]l09IC6Huﬂ, cmaeKku

B coomeemcmesue ¢ nopmamu u HopmamugHviLMu
pacxooosanus mamepuanog: I'OCT 14.322-83
«Hopmuposanue pacxooa mamepuanosy, T OCT
31532-2012 «Dnepeocbepesicerue.
Onepeemuueckasn s¢ppexmusnocmo. Cocmas
noxazameneil. Odujue noa0ICCHUAY.

HAJl102086, OmlluCﬂeHl/ﬂZ, auCKOHmLIPOGClHM}Z u er()umoeaHu}z

YCH, cmpaxosvie 63nocol — 30% om POT.

1. OlleHKa KOMMepYeCKo2o U UHHOBAYUOHHO20 nomeHyuaia

Hepeqeﬂb BOIIPOCOB, NMOJIC/KAIMUX HCCICTO0BAHUTIO, IPOCKTHPOBAHUIO H pa3pa60TKe:

HTH

2. Pa3pa60mz<a ycmaea Hay4YHo-mexHu4ecKoco npoexkma

Ilpogedenue npednpoekmnozo anaiusa.
Onpeodenenue yenegozo polHKa u npogedeHue e2o
ceemenmupoganus. Buinoanenue SWOT-ananuza

npoexma

3. Ilanuposanue npoyecca ynpasnenuss HTH: cmpyxkmypa u

Onpedenenue yeneti u odicudanuil, mpeboeaHuil
npoexma. Onpedenenue 3aunmepeco8aHbix
CMOPOH U UX OACUOAHUIL.

epaghux nposedenus, 61004cem, PUCKU U OP2aHU3aAyuUs
3aKYNOK
4. Onpeodenenue pecypcHoul, PUHAHCOBOTU, IKOHOMUYECKOU

Cocmasnenue KarenoapHo2o NiaHa NPoeKma.
Onpeoenenue 6100xcema HTH

agppexmugrocmu

IIpogedenue oyenK IKOHOMUYECKO
aghgexmusHocmu uccred08aHus NOIYUEeHUs

noaumemuimemaxpuiama CyCneH3uOHHbIM

cnocobom
Hepe‘leﬂb rpa([mqeucoro MaATEPHUAJIA (c mounvim ykasanuem obazamenvhvix uepmediceil):

1. Oyenxa xonxypenmocnocobrocmu mexnuueckux peuenuii
2. Mampuya SWOT
3. Tpagpux nposedenus HTH
4. Onpeoenenue 6100xcema HTH

5. Oyenka pecypcnoii, unancoeoti u sxonomuueckoii s¢hgpexmusnocmu HTH




\ JlaTa BpI1a4u 3aJaHus VIl pa3/iesia 1o JuHeiiHoMy rpaguky

27.02.2021

33[[3]-[1/[6 BbI1AJ1 KOHCYJbTAHT:

Jo/2KHOCTH [%(0] Yuenas cTeneHs, Moanucey JaTa
3BaHHE
ITpodeccop I"acanoB M. A. JI-p 9KOH. HayK 27.02.2021
3aaHue NPUHSJ K MCTIOJHEHHIO CTY/IEHT:
I'pynna (07 (0] Hoanucy Jara
1A7b Ianubun Makcum EBrennesnu 27.02.2021




3AJAHME JIJISI PA3JIEJIA
«COLMAJBLHASI OTBETCTBEHHOCTDb»

CryneHnry:
I'pynna (015 (0
1A7b I'am6un Makcum EBrenbeBud
xona HUIIHKB Otnenenne (HOLL) (067}
Yposennb 00pa3oBanus BaKaﬂaBpI/IaT Hanpasyenue/cneunansnocts | 11.03.04
DJIEKTPOHUKA U
HAHOJ3JICKTPOHUKA

Tema BKP:

3apsiiHOe YCTPOHCTBO HA OCHOBE NMOHUKAIONIEr0 Mpeodpa3oBaTeJist

I/ICXOI(HI)IC AJaHHBbIC K pa3aejay «COIIHaJ'IBHaﬂ OTBETCTBEHHOCTb) .

1. XapakTepucTruka 00beKTa UCCIICTOBAHUS
(BemecTBO, MaTepHall, IPUOOP, aJITOPUTM,
METOJINKa, pabovasi 30Ha) U 00JIacTH eTo

MIPUMCHCHUSA

OOBEKT HCCIIeNOBaHUS — 3apsITHOE YCTPOMCTBO, BEIMTOIHEHHOE
Ha OunomnspHoM Tpansuctope, LIIMM-koHTpoiepe, apaiiBepe u
MPOYMX PaJrU0>IEMEHTaX.

Pabouas 30Ha — 1abopaTopusi CUIILHOTOYHON 3JIEKTPOHUKH
npeanpustus AO «HIILL «ITomoc». Ha pabouem mecte
IIPUCYTCTBYET BBITSDKKA. TEXHOIOIMYECKUN IIPOLECC BKIKOYAECT
B ce0s1 paboTy ¢ mpumnoem, GIFOCOM U JICKTPOHHBIM
oGopynosaruem. [T1o1mas OTamuIMBaeMOro nomermenus 30 M2,
ocBeleHne cmemannoe, Hannaue I1K u pabouero crona
orepaTopa.

OO0nacTb NPUMEHEHNS - 3aIUTa SIEKTPOHHBIX YCTPONUCTB OT
KOPOTKOTO 3aMbIKaHUsL.

HepequL BOIIPOCOB, TOMJICIKAIINX UCCIICAOBAHUTIO, IIPOCKTUPOBAHUIO U pa3pa60TI<e:

1. IIpaBoBbIe M OpraHU3alMOHHbIE
BOIIPOCHI o0ecnieyeHusi 0€30MACHOCTH:

CHenuagbHbIe (XapaKTepHbIe
MIPH IKCITyaTalul 00BEeKTa
UCCIIEI0BaHuUS,
MPOeKTUpYyeMoOii paboueit
30HBI) [IPABOBBIE HOPMBI
TPYAOBOTO
3aKOHOJIATeNIbCTBA;
OpTaHU3allOHHBIE
MEPONPHITHS IPU
KOMITOHOBKE paboueii 30HBbI.

[TpaBoBoe obecrnieueHue u OpraHHU3aINOHHBIE
Meponpusatus cormacHo ['OCT 12.4.299-2015 u TK PO
ot 30.12.2001 N 197-®3 (pexn. ot 24.04.2020).
3aKoHOATEIbHbIE U HOPMATUBHBIE TOKYMEHTHI 110 TEME:
I'OCT 12.2.032-78

I'OCT 12.0.003-2015

CHull 23-05-95*

CanlluH 2.2.4.548-96

I'OCT 30494-2011

CanlluH 1.2.3685-21

CI1484.1311500.2020

CIT 485.1311500.2020

CIT486.1311500.2020

I'OCT P 22.0.02-2016

2. [IpousBoacTBeHHAsI 0€30MACHOCTh:
2.1. AHanu3 BBISIBJICHHBIX BPEIHBIX U
OITaCHBIX (haKTOPOB

2.2. O00oCcHOBaHUE MEPOIIPHUITHIN TIO
CHIDKEHHUIO BO3JIEUCTBHS

BeisiBute BpenHble (akTopsl B JIaOOpaTOpUM: IOBBIICHHBINA

YPOBEHb 3JIEKTPOMArHUTHBIX none, HEJ0CTaTOYHAas
OCBEIICHHOCTh paboueil 30HBI, TOBHIIEHHBIN YPOBEHB IIIyMa Ha
pabouem MecTe, HEYJOBIETBOPUTENBHBIH  MHKpPOKINMAT,
BpEIHBIE BEILIECTBA.

Paccmotpers:

1. TpebGoBaHuS K TEXHHKE OE30MACHOCTH MpH paboTe C
JNIEKTPOHHBIM 000PyI0BAaHHEM;

2. Bimsnane ncuxodusndeckux GpakTopoB: MOHOTOHHOCTh
TpyAa;

3. Tlpemmaraemble CpeacTBa 3alIUTBl Uil PabOTHI B
71a00paTOPHH: BEHTWISALIUS, OUYKH, IEPYaTKHU, 3a3eMIICHHE.
BbIsBUTH OnacHsIe )aKTOPBI, OTHOCSIIIUECS K 000pYI0BaHHMIO:




MOBBIIIIEHHBIH YPOBCHb HAIPAKECHHOCTU DJICKTPOCTATUICCKOI'O
TI0JIA, YAAapbl DJICKTPUIYCCKUM TOKOM, KOPOTKOC 3aMbIKaAHHUEC,
MOBEIIIICHHAS TEMIIEpaTypa MOBEPXHOCTH OOOPYAOBAHIS U
WHCTPYMEHTOB.

PaccmotpeTs:

HeoOxogumocTh  TIpUMEHEHHS  CAHWTAPHO-3AIIUTHON
30HBI BCJIEICTBHE BBIOPOCOB BPEIHBIX BEIIECTB, OTXOAO0B;
BriOpocsl BpenHBIX BemecTB B aTtMocepy: HcmapeHue
3. DkoJioruyeckasi 0€30MaCHOCTb: BpPEIHBIX BEUIECTB MPHU MaKKeE;

Bnussune Ha rTuapocdepy: yTHIM3AUMA Mycopa C
pabouero mMecTa;

Heo0xoamMocTh OCyIeCTBIATE pa3ieNbHbIN cOOp
XpaHEeHHE 0TXOJI0B, MIO/IBEPraTh UX nepepadboTke,
YTHIM3aLUHU WIH 3aXOPOHEHUIO.

Ompenenuth TepedeHb Hambosaee BO3MOXKHBIX UC:
Mokap, B3pHIB, BHE3allHOE OOpYIIeHHWe 3TaHUd |
COOpY’KEHHH, METEOpOJIOTHYECKHE u
arpoMeTeOopOJIOTHYECKHE OMTACHBIC SIBJICHUSI.

Haubonee akryansaas UC — BOSHUKHOBEHHE TIOXKapa;
PaccmoTtpets npoQHIaKTHIECKHE MEpPOIIPUSATHS,
TpeOOoBaHUI K OS30MaCHOCTH M MEPHI 10 JIMKBUAAIUU €€
MOCJIEICTBUM:

1. WCTIONIb30BAHUE  OTHETYIIMTENs,  TIecKa,
acOecToBOro ojesyia, MOXApHOTO KpaHa W I0XKapHOTO
IATA;

2. o0OecriedeHne CpelNCcTBaMU WHAWBHUIYaITEHON
3alUTHI;

3. opraHu3alMOHHAs 3BaKyalus pabOTHHUKOB.

4. be30nacHOCTH B Ype3BbIYAHHBIX
CHUTyaLMsIX:

| JlaTa BbI1auu 3aiaHus 1JI8 pa3fesia 1o JuHeiiHoMY rpauky | 01.03.2021 |

33}13HI/I€ BbIJ1AJI KOHCYJIbTAHT:

JloJzKHOCTH [01% (0] YueHnas crenenb, IMoanucs JlaTa
3BaHHuE
Crapmmit ABpeeBa - 1.03.2021
IIperoaBaTeib Wpuna MBanoBHa

3az[amle NPUHAJT K HCIIOJTHEHUIO CTYACHT:
I'pynna [0d5(0] Hoanucek Jata

1A7b6 Naanoun Makcum EBrennesmuu 1.03.2021




Pedepar

Beimycknas kBamudukanumonHas padora couepxkutr: 90 crpanun, 35
PUCYHKOB, 22 TabIUIIbI, 25 UCTOYHUKOB, 4 TPUIIOKCHHUS.

KitoueBbie crnoBa: moHmkaromuil npeodpazosarens, [IINM-kontposep,
TPaH3UCTOP, KOMITAPATOP, APOCCEND

OOBEeKTOM HCCIEAOBaHUS SIBIISICTCS 3apsiIHOC YCTPOMCTBO HA OCHOBE
MOHIKAIOIIETO IPeoOpa3zoBaTes.

Lens paboThl — pazpaboTka 3apsSAHOTO YCTPOUWCTBA HA OCHOBE MOHUKAIOMIETO
npeoOpa3oBates; IPOBEICHUE MOACIUPOBAHUS.

B npouiecc paboThl Haj MPOEKTOM MPOBOAUIIOCH U3YUEHHE MpeoOpa3oBaTeeit
HaIpsDKEHUS, 3aKpelyieHne HaBbIKOB pabotel ¢ mporpammamu CAIIP, MATLAB.
DreKTpUYecKas MPUHIMIHAIbHAS cXeMa U Tutata Oputy BeimoaHeHsl B CAIIP Altium
Designer 19, monenupoBanue cxembl npooauiaock B MATLAB R2020a.

B pesynbrare wuccnenoBaHus Oblla pa3padoTaHa cXxema 3JIeKTpUYecKas
NpUHIMIHAIbHAs, co3aaHa 3D-Mozenb MmeyaTHOTO y3ia YCTpPOMCTBA, MPOBEICHO
MOJICJIUPOBAHUE.

B Oyaymem mmaHupyeTcss JOBECTH YCTPOMCTBO IO TOTOBOTO TPOAYKTa,

CIIPOEKTUPOBATH KOPITYC.



OmnpenesieHusi, 0003HaAYEHUSI, COKPALLICHUS, HOPMATHBHBIE CCHLIKH

B Hacrosimieit paboTe nCnob30BaHbl CCHUIKH Ha CIIETYIOIINE CTaHAaPTHI:

«Tpynooit koaekc Poccuiickoit denepannn» ot 30.12.2001 Nel197-D3 (pen.
ot 30.04.2021).

I'OCT 12.2.032-78 Cucrtema crannaptoB Oe3zomacHoctu Tpyaa (CCBT).
Pabouee MecTo npu BBITTOIHEHUH padoT cujsl. O01IMe SproHoMudeckue TpeOoBaHus .

T P M-075-2003 MexxoTpacieBasi TUTIOBass HHCTPYKIIHAS IO OXpaHE TpyJa
JUTsl paOOTHUKOB, 3aHATHIX MANKOW U Ty>KEHUEM U3CNIUN MasSIbHUKOM.

I'OCT 12.0.003-2015 Cucrema crangaptoB Oe3omacHoctu tpyaa (CCBT).
OmnacHble 1 BpeIHbIC MPOU3BOICTBeHHBIE (hakTOphl. Kitaccudukarms.

I'OCT 12.1.007-76 Cuctema cranmaptoB Oe3omnacHoct Ttpyaa (CCBT).
Bpennsie BemectBa. Kiaccudukanus u oomue TpedoBaHuss 6€30MacHOCTH.

CIT 52.13330.2016 EctecTBeHHOE M  HMCKYCCTBEHHOE  OCBEIICHHUE.
AxtyanuszupoBanHas peaakiusa CHull 23-05-95*.

I'OCT 12.1.003-2014 Cucrema crtangaptoB Oe3omnacHoctu Ttpyaa (CCBT).
[IIym. O6mue TpeboBanus 6e3onacuoctu (I[lepeusnanue).

CanlluH 1.2.3685-21 I'uruenuyeckue HOpPMATUBBI U TpeOOBaHUS K
oOecrieueHnt0 0e30MacHOCTH U (W) OE3BPEHOCTH JIJIsl YelloBeKa (PaKTOPOB Cpeibl
oOuTaHus.

I'OCT 12.1.019-2017 Cucrema crangaptoB Oe3omnacHoctu Ttpyaa (CCBT).
Onextpobe3omacHocTh. OO0mmMe TpeOOBaHWS W HOMEHKIATypa BHJOB 3alllUTHI (C
[TonpaBkoit).

I'OCT P 55102-2012 Pecypcocoepexenue. OOpalieHue ¢ OTXOJaMHU.
PykoBoacTBO Mo Ge3omacHoMy cOOpy, XpaHEHHIO, TPAHCTIOPTUPOBAHUIO U Pa30OpKe
OTpabOTaBIIETO  ANEKTPOTEXHUYECKOTO U  DJJCKTPOHHOTO 00OpyAOBaHHUA, 3a
UCKIIFOUCHHUEM PTYThCOJEPIKAIINX YCTPOUCTB M MPUOOPOB.

I'OCT P 52105-2003 PecypcocOepexxkenne. OOpaiieHne ¢ OTXOJIaMHU.
Knaccudukanus u mMeTonbl mepepabOTKH PTYThCOJASPKAIMMX OTX0H0B. OCHOBHBIC

ITOJIOXKCHUA



I'OCT P 55090-2012 PecypcocOepexxkenne. OOpaimieHne C OTXOJIaMHU.
Pexomenmanmu 1mo yTHiInM3amuy OTX0I0B OyMarm.

®3-123, HIIb 104-03 IIpoexkTMpOBaHHE CHUCTEM OMNOBEIICHUSA JIIOACH O
noXkape B 3/IaHUSIX U COOPYKCHUSIX.

I'OCT P 53429-2009 [Ilmarel mnedarHble. OCHOBHBIE MapameTpPbI
KOHCTPYKITUH.

B nannoii paboTe mpuMeHEeHbI CIeayoIre 0003HAYEHUS U COKPAIICHUS:

COII — cucrema >JIeKTPONUTaHUS

KA — kocmuueckuii anmapar

COC — cuctembl 31EKTPOCHAOKEHUS

K3 — kopoTkoe 3ambIkaHue
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Beenenue

Opna w3 BaxHbBIX OOpTOBBIX cucteM KA - cucreMa 35eKTpOCHAO0KEHHS
aBTOMATUYECKOT0 KOCMMYECKOTO ammapaTa. OTO HaOOp HCTOYHHMKOB 3HEPIrUU U
Harpy3ku, o0ecreurBarouil NOEP/KAHUE HAIPSKEHUS BBIXOAHOW IIMHBI TUTAHUS
Harpy3ku M pacnpejesieHue notoko sHepruu B COII B coriacue ¢ NpuHATBIMU
3aKOHAaMHU  YIpaBJICHUs, pa3pa0OTaHHBIMM Ha OCHOBE 3aJlaHHBIX YCJIOBHUHU
skcruryatannu KA.

Jliist moBeiieHust HajieskHocTH padoTel COII KA Ha opOute Ha Bcex 3Tamax
UCCJIEIOBAHUM, HKCIIEPUMEHTOB W MCHBITAHUA HUCIOJB3YIOTCA CHEUUATIbHBIC
o0opyaoBaHus, 00JIaJalOIIUE€ BBICOKOM CKOPOCTBbIO O0O0paOOTKM HH(POpPMALINH,
OTBEYAIOLINE HBIHEIIHUM TPeOOBaHUSM IO 3JEKTPOMAarHUTHONH COBMECTUMOCTU U
noJpkHOW ycraHoBineHHOM MomHoctH COII KA. B cocraB COII Bxomsar Ttpum
OCHOBHBIX 3JIEMEHTA!

® [IEPBUYHBIN UCTOYHUK SHEPTUU (CoJIHEUHAast OaTapes);
® BTOPUYHBIA UCTOYHHUK DHEPTUH (AKKYMYJIATOpHAs OaTapes);
® KOMIUIEKC aBTOMATHKH, CTAOMIN3AIIMH U 3AIUTHI.

[lenpt0o  maHHOW  KOHCTPYKIIMM  SBJISETCS  TOBBIIICHHE  yJEIbHBIX
Maccorabaputhbeix xapakrepuctuk COII KA, uto mocturaercs 3a cueT CXEMHOIO
COBMENICHHUS CTaOWIM3aTopa TOKA M HAMPSDKCHUS, W 3apSTHOTO yCTPOHCTBA (M WX
dbyHKIMI) B OJHOM »HeprompeoOpasyromiem ysne. l[lpenmaraemas KOHCTPYKIUS
SBIIICTCSI Pa3BUTHEM IMIOTEHIIMANA CHCTeMBI djekTporuTanus KA, cokparieHuem
CPOKOB pa3palOTKM CHUCTEMbl M yMEHBIIIGHHEM 3aTpaT Ha pa3paboTKy W
U3TOTOBJICHUE.

[IpoekTupoBaHWE CHUCTEM DJICKTPONUTAHUS KOCMHUYECKHUX  aIapaToB
BBITIOJIHACTCS. ISl ONPEACIICHUS] WX HAWIY4IIeH CTPYKTYphI, TO3BOJISIONICH
0o0eCIeynTh KJIUCHTOB TPeOYEeMBIMH BHJAMHU  DJIEKTPUYSCKOH DHEPTHH  C
YCTAaHOBJICHHBIMA HOpPMaMH KadecTBa C YYETOM OOOCHOBAHHOTO TIOTPEOJICHHUS
TeHEPUPYEMBIX COJTHEYHBIMU M aKKyMYJSTOPHBIMU OatapesMu MoOIIHOCTEH. Brioop
ctpykTypbl COII Ga3upyeTcsi Ha MPOBEICHUM pacueTa M CPABHUTEIHHOIO aHaIM3a
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albTEPHATUBHBIX  BAPUAHTOB CTPYKTYp C YYE€TOM BEAyLIUX KpPUTEPHUEB
(G ()EKTUBHOCTH CHUCTEMBI W BBHITIOJHACTCS ITyTEM HCCIICIOBAHUS PACTIPEACICHHUS
noToKoB 3Hepruu B COIL.

Hcnonb3oBaHue MOpeACTaBICHHOM CHUCTEMbI B MallblIX KOCMHYECKHUX
anmaparax (MKA), moBbicHT HMHTEpec K amnmaparamM TakKoro kKjiacca B OJHOM U3
HamOoJiee TMEepPCIEeKTUBHBIX TEYEHHM pa3BUTHS PAKETHO-KOCMHUYECKOW OTpaciu

CEroaH:.
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1 JluteparypHblii 0030p cHCTEM 3JIEKTPONMTAHUS KOCMHYECKOIO

almaparta

Jlns  obecrnieueHus: O€30TKa3HOM pabOThl KOCMHUYECKOro 0OO0OpY/I0BaHUS
VUCTOYHUKM TMWTaHUA JOJDKHBI COOTBETCTBOBATH PANY IKECTKUX TPEOOBaHMIA.
WcTOYHMKM TUTaHUS 4YacTO pPaclojaraioTcsi B HEMOCPEACTBEHHOW OJU30CTH OT
MUTaEMOT0  00OpYylIOBaHUS, B TOM 4YHCJIE€ BbICOKOYAacTOTHOro. IlosTomy
npeoOpa3oBaTen JIOJDKHBI OBITh CKOHCTPYHMPOBAaHbI TakKUM 0Opa3oM, YTOOBI
COOTBETCTBOBATh TPEOOBAHUSAM IO YPOBHIO KOHAYKTHBHBIX MOMEX, F€HEPUPYEMBIX
caMuM  IpeoOpas3oBaresieM, U [0 YCTOWYMBOCTH K UMIIYJIbCHBIM  IIOMEXaMm,
HABOJMMBIM cucTeMoi [1].

Hcrounnkyn mUTaHUS JODKHBI MMETh PsiJi  JOMOJTHUTENbHBIX (DYHKITUI:
3anuTy oT K3 u nepeHanpsikeHHsl, BHEIIHEW CUHXPOHW3ALWUM, IACTAHIIMOHHBIX
KOMaH/l BKJIIOYEHHUS/BBIKIIIOUEHUS, PErYJIUPOBKUA BBIXOAHOIO HampsbkeHus. Kpome
TOr0, K IpeoOpa3zoBaTesiIM HANpPsOKEHMs], NpPeAHA3HAYEHHBIM JJIs HKCIUTyaTallluu
B OOpTOBOIl amnmapaType aBHALMOHHOM W KOCMHYECKOW TEXHHKH, MPEIbSIBISIOTCS
JIOTIOJIHUTENIbHBIE TPEeOOBaHMSI 110 CTOMKOCTH, MPOYHOCTH M YCTOMYMBOCTH K
BHEILIHUM BO3JICUCTBYIOIIUM (PaKTOpaM.

I'maBHBIM  TpeOOBaHMEM K  DBJEKTPOHHBIM  KOMIIOHEHTaM  SIBJISIETCS
panuanmoHHas croiikocts. [IpeoOpa3oBarenu NOKHBI JIMTEIbHOE BpeMsi paboTaTh
B YCIOBUSX BO3JCUCTBUA IIOJEH HWOHUBHMPYIOIIMX HW3JIYYEHHH KOCMHUYECKOTO
IIPOCTPAHCTBA oe3 YXYALICHUS TEXHUYECKUX XapaKTEePUCTHUK W

0e3 O0TKa30B NpH MNOMVIOUIEHHOW 03¢ B auanazoHe ot 25 npo 100 kpaxm wu

oouee [2].

PaccmoTpum  Hamnbosiee pacnpoOCTpaHEHHBIE CXEMbI BKJIIOUEHHS CHUCTEM

QJICKTPOIMUTAHUA KOCMHUYCCKOI'O allriapara.
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1.1 OnHOTAKTHBIH MPSIMOX0/I0BBII Npeodpa3oBaTesb

OOHOTAaKTHBIA TMPSIMOXOJOBBIM MPeoOpa3oBaTeNlb SBISICTCS OJHOTAKTHBIM
nmpeoOpa3oBaTeeM U MPUMEHSIETCS B KaueCTBE MaJOMOIIHBIX NCTOYHUKOB TTUTAHUSI.

Tpancpopmarop 0IHOTAKTHOTO MPSIMOXOJIOBOTO MpeoOpaszoBarels paboTaeT
«I0 TpaHCPOPMATOPHOMY» W DHEPTHUsS MOCTYIAeT B MOMEHTHI, KOT/Ia K IEepBUYHAS
O0OMOTKa CBsI3aHa KJIIOUEBBIM TPAH3UCTOPOM Ha UCTOUYHUK MTUTAHUSI.

[IpeumyiiecTBaMu JaHHOTO CXEMOTEXHUUECKOTO PEIICHUS SIBIISIOTCS:

® MaJjioe KOJUYECTBO 3JIEMEHTOB;

e MeHblIue rabaputhl TpaHchopmaropa Mo CpaBHEHUIO ¢ 0OPATHOXOIOBBIM
npeoOpazoBareieM, He TpeOyeTcsi HCIOJIb30BaHUE BO3MYIIHOTO 3a30pa, HET
OITACHOCTH HACHIIICHUS] MAaTHUTONIPOBOIa TpaHchopMaTopa,

e Oomnpmas S(PPEKTUBHOCTh TPH HUZKUX BXOJHBIX HANpPSOHKEHUAX (IO
CpPaBHEHUIO ¢ 00PAaTHOXOOBBIM MPeoOpa3oBaTesieM);

e MCHBIIUH  YPOBEHb  IyJbCAIMA  HAMpsSOKEHUS B HArpy3ke W
AJIEKTPOMArHUTHBIX MOMeEX (110 CPAaBHEHUIO ¢ 0OPATHOXOJAOBBIM IIPEOOpa30BaTEIEM);

Henocratku:

®  MaJIONPUTOJICH TSI paOOTHI HA EMKOCTHYIO Harpy3Ky;

e HEoOXOIWMO HCIIONB30BAHNUE TPAH3UCTOPA C PAabOYMM HANPsHKCHHEM, HE
MEHEee yIBOCHHOTO HAIPSHKEHUS NCTOYHUKA TTUTAHUS;

® HYXHa JIOTIOTHUTEIIbHAS oOMOTKa TUTST pa3MarHuYMBaHuUs
MarHuToInpoBojAa TpanchopmaTopa;

e OQoyiee BBICOKAs CTOMMOCTh M YHCIIO OJJIEMEHTOB IO CPaBHEHHIO C
00paTHOXO0I0BBIM TIpeoOpa3zoBaTeeM Mpu OJMHAKOBON MOIITHOCTH.

KIIJI nannoro npeobpazosatens 94,1%.

Ha pucynke 1 mpenacraBieHa diIeKTpHUYeckas cXeMa OJHOTAaKTHOTO

IPSIMOXO0JIOBOTO TIpeoOpa3oBaTes
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Pucynok 1 — Dnekrpuueckas cxema OJHOTAaKTHOTO MPSMOXOA0BOI0
npeoOpa3oBares

Ha Bpixozme TtpaHchopmaropa m000ro HMMIYJIbCHOIO IpeoOpa3oBaTes
OpsIMOTO X0J1a, B TOM YMCJIE JJIi OAHOTAKTHOM MPSMOXOJ0BOM CXEMbI HEOOXOAMMO
ucrosib3oBanue BbixogHoro LC-¢gunbtpa. Jpoccens ¢uiabTpa BBIIOIHIET POJIb
OTPaHUYUTENS aMILTUTY/Ibl UMITYJILCOB TOKA 3apsja BBIXOAHOTrO KoHJeHcaTopa Cout.
D10 TpeboBaHME OOYCIOBIEHO TEM, 4YTO, MPU OTCYTCTBUU CIJIAXKUBAIOIIETO
npocceisi, TpanchopmaTop pakTudecku OyAeT paboTaTh HA €MKOCTHYIO Harpysky,
oOpasyeMmyto KoHaeHcaTopoM ¢unbtpa. Ilpu »3TOM TOK dYepe3 OOMOTKH
TpaHcdopmaropa OyaeT uMeTb (HopMy KOPOTKHUX UMITYJICOB OOJBIION aMILTUTY/IbI,
BEJIMYMHA KOTOPOW OyJIeT OrpaHMYMBATHCS TOJBKO MHAYKTUBHOCTBIO PACCESIHUS U
OMHUYECKUM COIPOTHUBIEHUEM OOMOTOK. B 3TOM cilyuae BO3MOXKHBI KPUTUYECKUE
CUTYyallUM — TIE€pPerpeB OOMOTOK M BBIXOJ M3 CTPOSl KJIIOYEBBIX TPAH3UCTOPOB U

BBIXOJHBIX THOOJO0B BCJICACTBHUEC NMITYJIbCHBIX TOKOBLIX IIEPECTPY30K [3]
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1.2 O6paTHOX0/10BBIIT IPeodpa3oBaTelb

OO6paTHOX0/10BBIN MpeoOpa3z0BaTellb SABIACTCS OAHUM M3 CaMbIX MOMYJISPHBIX
TUTIOB TIpeoOpaszoBareneil Al MOCTPOCHHSI CETEBBIX MAaJOMOIIHBIX HMCTOYHHUKOB
MIATAHUS.

OcHoBHast paboTa 3aKilOYaeTcs B HAKOIUICHUHM SHEPTUUM B TEPBUYHOU
oOMoTke. HakormieHue sHepruu Ha NEpBOM BO BPEeMEHHM CTaJHMM 3apsija U nepeaaya
3allaCCHHOM YHEPTMH Ha MOCIICAYIOIICH CTaIuu repenadn sHepruu [4].

[IpenmyiecTBaMu 0OpaTHOXOIOBOTO MPEOOPa30BATENs SABISIOTCS:

® MaJio€ KOJMYECTBO 3JIEMEHTOB, HE TpeOyercs BBIXOJAHOH Jpoccenb U
M03TOMY TOJIBKO OJJHO MOTOYHOE U3JIEIHE - TpaHC(HOpMATOp;

® [IPaKTUYECKH HeuyBCTBUTENEH K K3 Ha BbIXO/E;

® OTJIMYHO pabOTaeT Ha EMKOCTHYIO HAarpy3Ky;

® JIETKO pealu30BaTb HWCTOYHHKHM C MHOYKECTBOM TIaJIbBAHUYECKHU
pa3BsI3aHHBIX BBIXOJOB, NPU OTOM HANPSKEHUS BBIXOJHBIX OOMOTOK XOpPOILIO
CBSI3aHBI.

W3 HemocTaTKOB SBISETCS MOIIHOCTb, KOTOpas OrpaHUYE€Ha Ha YPOBHE
300 BT, cinemoBarenbHO, €r0 HE XBAaTUT HAa MOIIHOCTH B AaHHOM padote. KIIJI
naHHoro mpeoOpazoBatens 91-93%. Ha pucynke 2 mpencraBiieHa JJIeKTpHUecKas

cxeMa o0paTHOXO0BOI0 IpeoOpazoBaTesl.
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Pucynox 2 — DnekTpruueckasi cxema 00paTHOXOJ0OBOTO MpeoOpa3oBaTeis
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1.3 ITosrymocToBOI npeodpazoBaresb

[TomymocToBOIi mpeoOpa3oBaTenb — JBYXTaKTHas cxema, Mpu paboTe
KOTOPBIX 3HEPIUs NEepeaeTcs B HArpy3Ky B TEUEHHE OOOUX MOJYNEPHOI0B paOOThI
npeoOpaszoBarens. Takoil mpeoOpa3oBareib MCHOJIB3YETCA IPU  MOIIHOCTH
ucrtoynuka nutanus 150-1000 BT u BbICOKOM HamnpsKeHWH NMUTaHus (ObITOBAs CETh
220 wim 110 B). TeopeTudecku, MOKHO HCIIOJIb30BaTh MOJYMOCTOBYIO TOIOJIOTHUIO
JUISL CO3/1aHMs MCTOYHMKOB NUTaHMs Oojbleld mourHoctu (6onee 1 kBT), HO 3TO
OpUBEAET K OOJBIIMM HUMITYJIbCHBIM TOKAaM YE€pe3 KIIOYEBBIE BJIEMEHThl U
KOHJICHCATOpbl IMOJYMOCTa, 4YTO PE3KO yBenuuuT norepu. Ha pucynke 3

MNpCACTaBJICHA JJICKTPUICCKAs CXEMaA IOJIYMOCTOBOI'O HpCO6pa3OBaTCJ'ISI.

[IpeumyiiecTBa TOMOJIOTUH MOTYMOCTOBOTO ITpeoOpa3zoBaTes:

® KECTKOE OrpaHUYEHHWE MAKCHUMAJIbHOTO HAIpsDKEHHUS Ha TPaH3UCTOpaX,
KOTOpO€ HE TPEBBINIACT HANMpsHKCHUE  mHUTaHusa. J[asg  TOJIyMOCTOBOTO
npeoOpa3oBaTesi MOXKHO HCIIONB30BaTh KIIIOUEBBIE TPAH3UCTOPHI C pabounM
HaIpsHKEHUEM MPUMEPHO B JIBa pa3a MEHBIIIUM, Y€M 3TO MOTPEOOBAIOCH ObI Jis
00paTHOXO0/I0BOT'0 U MPSIMOXOA0BOIO MPeoOpa3oBaTEIIs;

e wMmaible rabaputTel TpaHcopmaTopa, dYTO oOOecrmeunBaeTCsl 3a CYET
WCITIOJIb30BAHUS TTOJIHOTO pa3Maxa MHAYKIIMU B MAarHUTOIIPOBO/IE;

® TOJIBKO OJIHA MEpBUYHAS OOMOTKa TpaHc(opmaTopa, 4TO €ro yIpoIaeT
KOHCTPYKITUIO U CHUXKAET Ta0apuThI;

o »HddexkTuBHAS pPEKymnepanus SHEPTUM 3armacaeMoil B WHAYKTHBHOCTH
paccesiHis OOpaTHO B HMCTOYHUK MUTAaHUA 3a CUET OOpaTHBIX JMOJOB CHIJIOBBIX
KJIFOYEH.

Ha Beixome Ttpancopmaropa mr000TO HUMITYJIBCHOTO TpeoOpazoBaTens
IPSIMOTO X0J1a, B TOM YHCJIE MTOJIyMOCTOBOTO 00s3aTeIbHO HEOOXOANMO pa3MeIeHHe
CTJIaXXUBaOMIETo apoccens B coctaBe LC-punbTpa. 310 TpeboBaHue 00yCIOBIEHO,
TeM, 4YTo 0€3 CriaXuBalIero apoccens TpaHnchopmaTtop GakTHIECKH OyaeT
paboTaTh Ha €MKOCTHYIO Harpys3ky, oOpasyemyro KoHJeHcaTopoMm ¢uibTpa. Tok

yepe3 OOMOTKM TpaHchopmaropa Oymer uMeTh (OpMYy KOPOTKHMX HWMITYJIHCOB
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OONBIIOM aMIUIUTYJbl, BEJIMYMHA KOTOPOM OyIeT OrpaHUYHUBATBCS TOJBKO
WHIYKTUBHOCTBIO PAcCCesSsHHUS M OMHUYECKHM COIPOTHUBICHHEM OOMOTOK. B 3TOM
cilydae BO3MOXHBI KPUTHUECKUE CUTYyaIlUU — MEeperpeB 0OMOTOK U BBIXOJ U3 CTPOs
KITFOUEBBIX TPAH3HCTOPOB M BBIXOJHBIX AUOJOB BCJIEACTBUE MMITYJIBCHBIX TOKOBBIX
MEePErpy30K.

OOpatHble AMOJBI CUJIOBBIX KIIOUEH SIBIISIOTCS HEOOXOIMMBIM 3JIEMEHTOM
KOHCTPYKIIMU TOJIyMOCTOBOIrO IpeoOpa3zoBarensi. B kadecTBe 0OpaTHBIX IUOJIOB
MOTYT OBITh UCTIONB30BaHbl mapasutHbie nuoasl MOSFET Tpan3ucTopoB, umu npu

UCTIOJIb30BaHUU B KauecTBe ciIoBbIX Kimtouel IGBT win OUonspHbIX TpaH3UCTOPOB

— H€O6XOI[I/IMO HCITIOJIb30BATH JOIIOJIHUTCJIBHBIC BHCIIIHUC
auoml [5].
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Pucynok 3 — Dnekrpudeckas cxema moJiyMOCTOBOIO IpeodpazoBarens

Kak BugHO, BO BCEX MPEACTABICHHBIX MPEOOPA30BATENAX HCIOIB3YETCS
TpaHchopMaTop, 4TO, He CMOTPSl Ha OINKCAHHBIE MPEUMYIIECTBA, TpeOyeT OObIIHe
MaccorabapuTHbie pa3Mmepbl. B MaHHON BBIMYCKHON KBaM(UKAIMOHHOW paboTe
UCTIONB3YEeTCsl  TMOHIKAIIIUKA  TpeodpazoBaTeb. Teopetnuecku,  Takou
npeobpazoBareib JieT4e W MEHblLIe, IOTOMY UTO BMECTO TpaHchopmaropa
npuMeHseTcs Japoccenb. Kak MHHHMYM, TpaHCchOpMaTop HWMEET BTOPUYHYIO
oOMoTKy. Taxke, HUCHONB3ysS MEHbIIEE KOJIMYECTBO OJJIEMEHTOB Ha CXEMe,
MOBBINIACTCS «3aIMac HAJIEKHOCTH CXEMBI.

Kpome wmaccorabaputHbix pa3zmepoB, paccmaTpuBaeTcs mnapamerp KIIJI,
KOTOpBIE B CBOIO ouepenb umeer 3Hadenne Ha 10-15% Oombmie (95%), dem

IIpe/ICTaBIICHHbIE BhIIIE TPEe0Opa30BaTENH.
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6 DUHAHCOBDBIN MEHE’KMEHT, pecypcod(pPeKTUBHOCTD "

pecypcocOepe:xeHue

B nanHOM paszjene HEOOXOAUMO MPOU3BECTH MCCIETOBAHUE O COOTBETCTBUU
TpeOOBaHMIM pa3pabOTKU U MMPOCKTUPOBAHMS ABTOMATHYECKOTO BBIKJTFOYATEIIS.

Llens uccnegoBaHusi — OMpeNeCHUE MOTPEOHOCTH B MHTEIUICKTYaJIbHBIX U
MaTepHabHBIX pecypcax, HEOOXOAUMBIX JIJIsl TPOBEICHUS KOMIUIEKCA 3THX padoT.

B TtekymeM pazznene HEOOXOIMMO ONPEAEHUTh MPOAOJDKUTEIBLHOCTh padoT,
HEO0OXOJMMO TPOU3BECTU pACUET TPYAOBBIX 3aTpaT MpoekTa. Takke HeoOXOAMMO
3 PeKTUBHO OpPraHU30BaTh MPOU3BOJICTBO I YMEHBIIICHUS S9KOHOMUYECKUX 3aTparT.
Hns »ddexTuBHON OpraHu3alvy MPOU3BOJCTBA HEOOXOAUMO HKOHOMHUYECKHU

000CHOBaTh BCE UHKEHEPHBIE PEIICHHUS.

6.1 OuneHka KOMMeEpPYeCKOr0 TOTEHIHAJAa W TEePCHeKTUBHOCTH

NpoBeAeHNs] HAYYHBIX UCCJIeI0BAHUI
6.1.1 lloTeHUUAJIbHbIE MOTPEOUTEIN PE3yJIbTATOB UCCJIEI0BAHUS

JUia  aHanu3a MOTpeOMTENed pPe3yiabTaTOB MCCIEAOBAaHUS HEOOXOIUMO
pPaccMOTPETh LEJIEBOM PHIHOK U IIPOBECTH €0 CETMEHTHPOBAHUE.

Tema Hay4dHO-UCCIIENOBATENBCKON PabOTHI — pa3padOTKa U NMPOEKTUPOBAHUE
3apsSAHOTO  YCTPOMCTBA Ha OCHOBE MOHMXKAaOIIEro mnpeoOpa3oBatens. JlanHoe
YCTPOMCTBO NPEIHA3ZHAYEHO ISl CUCTEM JJIEKTPOIUTAHUS KOCMMYECKHUX aIIapaToB.
JlaHHOE yCTpPOMCTBO OTJIMYAETCS CBOEU HANEKHOCTBIO, OHO YHUBEPCAIBHO U MOMKET
OBITh HCIIOJIH30BAHO B AKCTPEMAJIBHBIX YCIOBHSIX.

JlaHHO€ yCTpOMCTBO [IOJDKHO NPOWTH dTalbl MPOEKTUPOBAHUS, COOPKHU
MPOTOTHUNA, HACTPOUKH U TecTupoBanus. Ilociie yero He0OX0AMMO MOJTOTOBUTH BCIO
TEXHUYECKYIO JOKYMEHTALMIO HA JAHHOE YCTPOMCTBO.

Pe3ynbTaThl MOCTPOEHUSI KapThl CErMEHTHUPOBAHMS PbIHKA MPEJICTABICHBI B

Tabmie 4.
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Tabmuia 4 — CermeHTanus pbIHKA

O0Js1acTh NPUMEHEHHUS
Bsogno- Pacnpenenurenshbl 3amura
pacIpeneauTeIbHbI € IIUTBI OTZIETBHBIX
€ yCTpoOiCcTBa ANEKTPONPUOOp
OB
Q Ob6mectBenHast | Huskuil ypoBeHb Hwuzkuit ypoBeHb Huzxkun
= KOHKYPEHIUHU KOHKYPEHIIUU YPOBEHB
E{ KOHKYPEHIIMHU
& | [Ipombinuienna | Cpennuiil ypoBenb | CpenHuil ypoBeHb Bricokun
S A KOHKYPEHIUU KOHKYPEHIIUU YPOBEHB
5 KOHKYPEHIIUU
[IprmensaTh pa3paboTKu Ha IPOMBIIIEHHBIX PEANPUATHIX

3aTPyIHUTENIBHO, TaK KaK OOJIBIIMHCTBO MPOMBIIIICHHBIX MPEANPUITUN UCTIOIB3YIOT
TOJIBKO  POCCHUHCKYIO  DJICKTPOHHYIO  KOMIIOHEHTHyI0  0a3y, 4Tto  JyIs
pa3pabaThiBaEMOr0 YCTpPOMCTBA HE TMPEAYCMOTPEHO, OJHAKO B TAaKOM Cllydae
HEO0OXOIUM MEPECMOTP MPUHLIUIHUATBHBIX CXEM U PACYETOB YCUITUTES.

B TakoMm ciiyyae MOXHO cli€JiaTh BBIBOJI, YTO HauOOJEE BHITOJHO MPUMEHUTH

PE3YIBbTATEI HAYYHOI'O UCCIICAOBAHUA OJIA Bap}I6€)KHI>IX ITPOCKTOB.
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6.1.2 AHAJIU3 KOHKYPEHTHBIX TEXHUYECKHUX pellleHuii

JleTanpHBIA aHANMM3 KOHKYPHUPYIOMIUX pPa3pabOTOK, CYIIECTBYIONIUX Ha
pPBIHKE, HEOOXOIUMO MPOBOJUTH CHCTEMATHYECKH, TOCKOJIBKY PBIHKH MPEOBIBAIOT B
MTOCTOSTHHOM JIBMKE€HHUH. TakoW aHajin3 MOMOTraeT BHOCUTh KOPPEKTHUBBI B HAYUHOE
UCCJIEIOBAHUE, YTOOBI YCIIEIIHEE NPOTUBOCTOSNTH CBOMM COINEpHUKaM. BaxHO
PEaTMCTUYHO OLICHUTh CUJIbHBIE U CJIa0ble CTOPOHBI pa3pad0OTOK KOHKYPEHTOB.

[lenecooOpa3Ho NpOBOAUTH AaHHBIA aHAIU3 C MOMOIIBIO OIIEHOYHON KapThI,
pUMEpP KOTOPOU MPUBEJEH B TAOJIHLIE O.

B kauecTBe KOHKYpUPYIOLUIUX pa3pabOTOK ObLIM BbIOpaHBI: OTEYECTBEHHOE

3apsigHOoe  ycrpoiictBo XL4015, oOo3HaueHHblii B Kapre Kak by, a Takke

3apyOexHbIiii ananmor Sibling Powerswitch-A25, o6o3HadenHblii B kKapTe Kak by, .

I[aHHI)IG YCTpOﬁCTBa HaxoaATCd B OJMHAKOBOM IICHOBOM JHAIIa30HC, a TaKXKC Ha

I[aHHBIﬁ MOMCHT ABJAIOTCA OAHWUMHW HW3 JIYUYIIHUX HpeﬂCTaBHTeHeﬁ 3apAaAHBbIX

YCTPOMCTB.
Tabmuma 5 — OueHoyHas kKapTa i CpPaBHEHUS KOHKYPEHTHBIX TEXHHUYECKUX
CHICHUI
DaKkTOpHBIE Bec banns KonkypenTocnoco6HOC
npusHaku (Pj) KPHTEPHS, W; Th
Etb B K1 B K2 K(l) KK] KKZ
1 2 3 4 5 6 7 8
TexHn4YeCcKrue KpUTEPUU OLICHKU
Be3omacHocTh 0,1 5 4 4 0,5 0,4 0,4
Hanexnaocth 0,06 4 5 5 0,24 0,3 0,3
becnpoBoiHoe 0,05 4 4 4 0,2 0,2 0,2
yIPaBJICHHE
ITomexo3amuineHH 0,1 5 5 4 0,5 0,5 0,4
OCTh
[IpocroTa 0,1 5 4 4 0,5 0,4 0,4
IKCILUTyaTaIiH
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[Tpogomxenue TabIuUIBI 5

[IpumeneHue B 0,15 5 3 3 0,75 | 0,45 0,45
AKCTPEMaIbHBIX
YCIIOBHSIX
DKOHOMHYECKHE KPUTCPUU OIICHKH
Ilena 0,1 5 4 3 0,5 0,4 0,3
Bo3mMosxHOCTE 0,1 4 4 4 0,4 0,4 0,4
MOJICpHU3AITIT
MIPOJTyKTa TIOCIIC
BBIXOJIa
[Ipeanonaraempiii 0,07 5 3 3 0,35 | 0,21 0,21
CPOK
IKCILTYaTaIuu
KonkypeHntocnoco 0,1 5 4 4 0,5 0,4 0,4

OHOCTb MPOYKTA

[Tocnenponaxuoe 0,07 4 4 4 0,28 | 0,28 0,28
00CITy;)KUBaHHE
Hroro 1 51 44 42 | 4,72 | 3,94 3,74

AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PELICHUN onpeensieTcs no Gpopmyre:

K=> BB, (22)
rae K — KOHKypeHTOCTIOCOOHOCTh HayYHOU pa3pabOTKH WM KOHKYPEHTA;
B, —Bec mokasarens (B 1OJSIX €AMHHIIBI);
b, —6amnn 1 -ro mokazarens.
Takum 00pa3oM, KOHKYPEHTOCTIOCOOHOCTh pa3paboTku coctaBuia 4,72, B TO
BpeMsl Kak JByX JApyrux aHaioroB 3,94 u 3,74 cOOTBETCTBEHHO. Pe3ynbTarhbl
MOKAa3bIBAIOT, YTO JIaHHAs HAyYHO-UCCJIENOBAaTeNbCKas pa3pabdoTKa SBISETCS

KOHKypeHTOCHOCO6HOﬁ N UMCCT MPCUMYIICCTBA 110 TAKHUM IIOKA3aTCJIAIM, KaK IICHA U

npezmonaraeMbIﬁ CPOK SKCILTyaTaluu.
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6.1.3 Texnoaorus QuaD

Texnonorus QuaD (QUality ADvisor) mnpencraBiser co0Oll THOKUI

UHCTPYMEHT

N3MCPCHUA XapaKTCPUCTHUK, OIIKNChIBAIOIMNX

Ka4yeCTBO HOBOU

p33pa60TKI/I " €C IICPCIICKTUBHOCTDb HA PBIHKC U ITO3BOJIAIOIINC IIPUHUMATL PCIHICHUC

HeHeCOO6paBHOCTH BJIOKCHHUA JCHCKHBLIX CPCIACTB B HayT—IHO-I/ICCJIeI[OBaTeJIBCKI/Iﬁ

ITIPOCKT. B ocHoBe TexHOIOrHMHU QuaD JCKHUT HaAXO0XKIACHHC CpGI[HeBSBeIHeHHOﬁ

BCJIMYUHBI CJIICAYIOINUX I'PYIIII MOKa3aTesIel:

a) Iloka3zarenu OOCHKH KOMMCPYCCKOI'O ITIOTCHIIMAJIA p33pa60TKI/I:

S T A

BJIMAHUC HOBOI'O ITPOAYKTA HA PE3YyJIbTAThI ACATCIbHOCTH KOMITAHWH,

NEPCTIEKTUBHOCTh PHIHKA,
MIPUTOTHOCTD JIJIST TIPOJIAXKH;

MEPCTIEKTUBBI KOHCTPYUPOBAHUS U TIPOU3BOJICTBA;
¢dbunancoBas 3 PEKTUBHOCTS;

IIpaBOBas 3allIUINCHHOCTD.

0) [TokazaTenu OleHKH KayecTBa pa3pabOTKU:

O N o g k& w b=

JTUHAMHUYCCKHN qUaIa3oH;
BEC;
PEMOHTOIIPUTOTHOCTH;
9Heprod3pHeKTUBHOCT;
JIOJITOBEYHOCTb;
SPrOHOMUYHOCTB;
YHU(PUIIUPOBAHHOCTD;

YPOBEHb MaTEPUATIOEMKOCTH pa3pabOTKH.

C IMOMOIIBIO aHalIi3a KOHKYPCHTHBIX TCXHHUYCCKUX

BBISIBUTH CUJIBHBIC M CJ1a0ble CTOPOHBI Pa3pabOTOK KOHKYPEHTOB

pELICHUN MOKHO

. [IpoBenem naHHbIM

aHaJIN3 C TIOMOIILIO0 OIEHOYHON KapThI, IPEACTABICHHON B Tabnwuiie 6.
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Tabmuna 6 — OneHoyHas kapTa A CPaBHEHUS KOHKYPEHTHBIX TEXHHUYECKHX

CIIICHUM
Kputepuu onieHku Bec | bamnel | Makcu- | OtHO- Cpenne-
KpHUTe- MaJbHBIN | CHTEJIb- | B3BEIICH-
pus Oan HOE HOE
3HaYe- | 3HAYEHHE
HHE
1 2 3 4 5 6
ITokazaTenu OreHKH KauecTBa pa3pabOTKU
1. [ToMex0yCTOMYNBOCTh 0,05 75 100 0,75 3,75
2. Hagexuocts 0,15 90 100 0,9 13,5
3. besonacHoCTh 0,1 85 100 0,85 8,5
4. YpoBeHb IyMa 0,05 80 100 0,8 4
5. IIpocToTa FKCIITyaTaum 0,1 75 100 0,75 7,5
6. PemoHTONIPUTOTHOCTH 0,1 80 100 0,8 8
ITokazaTenn OIeHKH KOMMEPUYECKOTO IMOTEHITaja pa3paboTKu
7.  Konkypenrtocnocoonocts | 0,1 80 100 0,8 8
IPOJIYKTa
8. VYpomenp nponuxkHoBeHus | 0,1 65 100 0,65 6,5
Ha PBIHOK
9. Illena 0,15 90 100 0,9 13,5
10. TIlpemmomaraemerii  cpok | 0,1 90 100 0,9 9
IKCIUTyaTaIiH
Hroro 1 82,25

Omenka kadecTBa M MEPCINEKTUBHOCTH Mo TexHonorun QuaD ompenemnsiercs

o ¢opmyiie:

I,=> BB,
TIe Hcp — CpEIHEB3BCIICHHOE 3HAYCHHE IIOKa3aTelis KayecTBa
MEPCIIEKTUBHOCTH HAYYHOH pa3pabOTKH;
B, —Bec mokasarens (B 101X €AMHUIIBI);
b, — cpennensBemennoe 3HaYeHUE | -ro MOKa3aTes.

[oxkasarens II, =82,25 roBopur o TOM, 4YTO paspaboTka

MIEPCIIEKTUBHON U CIIETyEeT pa3BUBATH €€.

(23)

n

CUHNTACTCA
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6.1.4 SWOT — anaau3

SWOT-ananmu3 (tabnuna 7) OPUMEHSIOT IS UCCIICIOBAHUS BHEITHEH U

BHYTpEHHEN cpenbl npoekTa. OH IpOBOAUTCS B HECKOJIBKO 3TamnoB. llepBwiii 3tam

IIOMOTACT BBISBUTL CHJIBHBIC M CJIa0bIC CTOPOHLI IIPOCKTA, TAKKC BO3MOXHOCTHU H

yTPO3BI.

Tabmuma 7 — SWOT-ananu3

CHITbHBIE CTOPOHBI:

CnaOble CTOPOHBI:

Y1. OrcyrcTBue crpoca
Ha YCTPOMCTBO;

V2. [ToBbilIeHUE
CTOMMOCTH
KOMITOHEHTHOM 0a3kbl;
¥3. HecBoeBpeMeHHOE
¢buHaHCHpOBaHUE
MIPOCKTA.

32 CYET TIPOCTOTHI |
yn00cTBa
WCITOJIB30BaAHUS

MPOAYKIIHH.

Cl. Oddextusnoe | Cinl. OtcyTcTBUE
AHEPronoTpeOsICHHE; U30JIUPOBAHUSI  OT  CETH
C2. DProHOMHKA. | BBICOKOTO HaIPSKECHHUS;
YcerpoiictBo  3anuMmaet | Cn2.  3aBUCMMOCTH ~ OT
Majo MECTa; WHOCTPAaHHON KOMIIOHEHTOM
C3. Huskas cTOoUMOCTh 0a3bl.
C4. Bricokas
HAJICKHOCTb.
BosmoxHocTu: Heb6ounpmas [IpuBneuenne HOBBIX
Bl. HeGounpias | KOHKypeHIus BHYTpH | IOTpeOuTeneit 151
KOHKYPEHIIUS BHYTpPH | CTPaHbI MO3BOJIUT | 3aKa3YUKOB MO3BOJIUT
CTpaHblI; YCKOPUTb  BBIXOJI  Ha | YCKOPUTH BBIXOJ HA PHIHOK.
B2. [losiBeHUE | pHIHOK 51 3aHATh | [loBbIIICHHE
JOTIOJIHUTEIIBHOTO 0O0JIBIIIYIO JOJTIO | KBaTU(UKAUK  TIepcoHasa
cripoca Ha HOBBIM | OTEYECTBEHHOTO PBIHKA. | TO3BOJIUT YBEJIMYUTH TEMIT
IPOJIYKT; [TosiBnenue paboThI HA/l MPOEKTOM.
B3. IToBpIlIEHNE | TOTIOJTHUTEIBHOTO
CTOMMOCTH crpoca  Ha  IPOIYKT
KOHKYPEHTHBIX BO3MOKHO Omaromaps
pa3paboToK. W CITOJIb30BaHUIO
JOCTYMHBIX TEXHUYECKUX
CPEACTB pa3pabOTKH.
Yrpo3sr: CHu3uth KOHKypeHHuio | OTCyTCTBHE  clpoca  Ha

HOBBIE TEXHOJOTHU MOMKET
3aMeJTUTh CPOK BBIXOJIA Ha
PBIHOK u TIOHU3UTH
KBTU(PUKALUIO TEepCcoHaa.
HexBartka ¢punancupoBaHus
MOXKET OTOJBUHYTH CpPOK
BBIXO/Ia HA PHIHOK.

63



BTopoii 3Tam cocTOUT B BBISIBIEHUU COOTBETCTBHSI CUIIbHBIX U CIA0BIX CTOPOH
HAay4YHO-HMCCJIEIOBATEIBCKOIO IMPOEKTA BHEIIHUM YCIOBHAM OKPYXAIOIIEH CpPEJbl.
OTO COOTBETCTBHE WM HECOOTBETCTBHE JOJDKHBI IIOMOYb BBIIBUTH CTEIICHb
HEOOXOJMMOCTH MPOBEICHUS CTpAaTETHYECKUX U3MeHeHuil. IHTepakTuBHAsE MaTpulia

IIPOCKTA IPCACTABJICHA B Ta6J'II/IH€ 8.

Tabnuna 8 — UnTepakTuBHAs MaTpulla MPOEKTa

CuIibHBIE CTOPOHBI Cnabbie CTOPOHBI

Cl | C2 | C3 | C4 Cnl Cn2
BosmoxnocTn Bl + - - + + -
IIPOEKTAa B2 - + + + + -
B3 + - - + 0 -
Yrpo3sl V1 + - - + 0 +
IIPOEKTa V2 + - - - + +
V3 - - - + 0 +

Takum 006pazom, CHIIBHBIE CTOPOHBI MMPOEKTA TIO3BOJISIOT YCKOPHUTH BBIXOJ HA
OTEUECTBEHHBIH PBIHOK, a Takxke, Onarojgaps (QyHKIIMOHAIBHBIM OCOOCHHOCTSIM,
YBEJIUYUTh CIPOC HAa JaHHBIM mpoaykT. OJHako, pa3padaTblBa€MOE YCTPOMCTBO
ySI3BUMO I€pe]l MOBBIIIEHUEM CTOMMOCTH KOMIOHEHTHOM 0a3bl M1 HU3KHM YPOBHEM

(dbrHaHCUPOBAHUS.
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6.2 Il1aHupoBaHUe HAYYHO-HCCJIEI0BATEILCKUX PadoT
6.2.1 CTpykTypa padoT B paMKax HAYYHOI'0 UCCJIeI0BAHUSA

[Ipy co3maHuM HOBOTO MNPOAYKTa MPEAUPHUITHIO HEOOXOIWMO MPaBHIBHO
IUTAHUPOBATh CPOKHU BBITIOJIHEHUS! OTACIBHBIX 3TANOB padOT, YUUTHIBATh PACXO/bI Ha
MaTepuaibl, 3apmiaTy. A TakkKe OLEHMBaTb HaumOoJee MpaBUIbHBIA BapHUaHT
U3rOTOBIIEHHS pabodero mnpoaykra. B mepByro ouepenb onpenensercs MNOJHBIN
nepeyeHb MPOBOJUMBIX pabOT, a TakkKe MPOJOJKUTEIBHOCTh Ha KaXkJIoM dTane. B
pe3ynpTaTe IUIaHUpOBaHUS (opmupyercss rpaduk peanuzauud npoekrta. s
MOCTPOEHUsI padOT HEOOXOJUMO COOTHECTH COOTBETCTBYIOUIME PAOOTHI KAKIOMY
ucnonuutensa. IlepeueHp »sTamoB, pabOT U pacmpelereHue HUCIOJHUTENEH

npejcTaBieH B Tabmmuie 9.

Tabnuna 9 — [lepedyens 3TanoB, padboT U pacnpeeieHre UCTOTHUTENCH

Conepxanue OJKHOCTB
OcHOBHBIE 3Tanbl Ne pa6 AP A
paboT WCTIOJTHUTEIS
PazpaboTtka Bri6o .
P p Crynent, Hayunbiit
TEXHUYECKOTO 1 HaIpaBJICHUS
. PYKOBOJIUTEIb
3aIaHUs UCCIIEOBAHUM
Cocrasienue u
5 YTBEPKICHUE Crynent, Hayunbriit
TEXHUYECKOTO PYKOBOJUTEID
3a1aHus
Br16op [TonGop u
HaIpaBJICHUS H3yUYCHUE
P 3 i CryneHt
UCCJIEIOBAHMUS MaTepuaoB Mo
TeMe
Kanennapnoe .
s1ap Crynent, HayuHnsblii
4 IJIAHUPOBAHUE
PYKOBOJHUTEIb
paboT 1o Teme
S) ITocTpoenue Crynent, Hayunslii
3JIEKTPUYECKON PYKOBOJIUTEID
[IpoekTupoBanue
6 CXEMBI
U pa3paboTKa
. 6 MopenupoBanue CryneHt
YCTpOMCTBA
paboTHhI
YCTPOMCTBA
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[Tpogomxenne Tabauis! 9

7 [Ton6op Crynent, Hayunsrit
KOMITOHEHTOB PYKOBOJUTEIb
8 TpaccupoBka Crynent
MEYATHOM TLJIAThI
9 Nzrorosnenue Crynent
1aThl
10 MoaenupoBanue CryneHnt
Kopmyca
YCTPOWCTBA
11 [TocTtpoenue Crynent, Hayunsrii
MaKeTOB H PYKOBOJHTEIH
MIPOBE/ICHUE
HKCIIEPUMEHTOB
12 Ananus Crynent, Hayunbriit
MOJTYYCHHBIX PYKOBOJHTEIH
O06006uIeHne 1 pe3ynbTaTOB
OLIEHKa 13 Onenka | Ctynent, Hayunsrit
PE3yIbTaTOB s pexTuBHOCTH PYKOBOJIUTEIb
MOJTYYeHHBIX
pe3ynbTaTOB
CocraBnenue
Odopmienue .
14 MOSICHUTEIbHON Crynent
oTyera
3aMUCKU
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6.2.2 OnpenesieHne TPYA0EMKOCTH BbITIOJTHEHHUS padoT

OnHUM U3 BaKHBIX ATAlOB B HAYYHOM UCCJIEOBAHUMU SIBIIIETCS ONPECICHUE
TPYJOEMKOCTH pabOT KaXJOro y4YacTHHKA, T.K. TPYIOBBIE 3aTpaThl 00pasyroT
OCHOBHYIO YaCTh CTOMMOCTH pa3paboTku. TpynoeMKOCTb BBINOJIHEHUS padboT
OLICHUBAETCSl HKCIEPTHBIM IYyTEM B YEJIOBEKO-AHSIX KM HOCHUT BEPOSITHOCTHBIN
XapakTep, T.K. 3aBUCUT OT MHOXXECTBa TPYAHO YUUThIBaeMbIX (QakTtopoB. s
ONpEEICHUS] OXKUJAEMOT0 (CpelHero) 3HA4YeHHs] TPYAOEMKOCTH HCHOIb3YEeTCs

cienytomas Gopmyna:

3t

t — T mini

0K 5

+ 2t i (24)

rae t . — oxugaemasi TpyJOEMKOCTb BBIIOJIHEHHS i-0i paGOThI Yel.-1TH.;

t — MHHHUMAJIbHO BO3MOKHAA TPYAOCMKOCTH BBIIIOJIHCHWA 3aI[aHHOﬁ

min i
I-oif paboThl (ONTHUMHCTHYECKAs OIICHKA: B MPEIINOJIOKCHUH HauOoJee
0JIarONPUSATHOTO CTEUECHUSI 0OCTOSTENIBCTB), YEIL.-TH. ;

t i~ MAKCUMAJIBHO BO3MOXHaA TPYAOCMKOCTH BBIIIOJIHCHHS BaIIaHHOfI

m

I-oif paboThl (TIECCHMUCTHYECKAs OLCHKA: B MPEAINOJOKECHUH Hanbosee
HEOJIaronpusiTHOTO CTEYEHUS OOCTOSTEILCTB), Y.~ /IH.
Ucxons w3  oxuaaeMoil  TPYJOEMKOCTH  paboT,  ompenemsieTcs

MPOJIOJDKUTENBHOCTh  K&KIOH paboThl B pabouux [JHAX T, yduTHIBArOmIas

napaJuiCJIbHOCTDL BBITIOJIHCHUA pa60T HCCKOJBbKHNMMH UCIIOTTHUTCIIAMU:

to (25)

TAie T,; — HPOAOJKUTEIBHOCTD OJIHOM paboThI, pad. JH.;

t .~ — oxumaemas  TPYJAOEMKOCTb  BBIIOJHEHHUS  OJHOW  pabOTHI,

OXKI
Yen.-aH.;
Ui — YHCIEHHOCTh WCIOJHUTENEH, BBITOJHSIOMMNX OJHOBPEMEHHO OJIHY U Ty

e paboTy Ha JaHHOM JTarie, 4ell.
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6.2.3 Pa3zpaboTka rpajduka npoBeieHUs1 HAY4YHOT0 HUCCIeTOBAHUS

Haubonee ymoOHBIM W HArISIIHBIM OTOOpaskeHHWEM Tpaduka MPOBEICHHUS
HAYYHOTO MCCIICJIOBAHMS SIBISIETCSl MOCTPOCHHE JIeHTOYHOro Trpaduka B (opme
nuarpamMmbl ['anTa. Jlmarpamma ['aHTa — ropu30oHTaIbHBINA JEHTOYHBIM rpaduk, Ha
KOTOPOM padOThI [0 TEME MPEICTABISIOTCS MPOTSHKEHHBIMU BO BPEMEHHU OTPE3KAMM,
XapaKTepU3yIOIMUMUCS AaTaMU Hauyajla 1 OKOHYAHUS BBITIOJIHEHUSI IAaHHBIX PadoT.

Heobxoaumo IIUTENbHOCTh KaXKIOTO M3 ATanoB paboT u3 pabouyux JgHEH

MIEPEBECTH B KAJICHAAPHBIC JHU TPU IMTOMOIIN CIAEAYIOMEH (popMyIIb:

TKi =Tpi ) kKaJl’ (26)
rac Tm. — IIPOIJOJIZKUTCIIbHOCTD BBIIIOJIHCHHA I-i pa6OTBI B KAJICHIAPHbIX ITHAX,

Tpi — MPOJIOJDKUATEBHOCTD BBIITOJHEHUS I-i paOOThI B pa0OYHX JTHSAX;

K., —KO3(pHUIHEHT KaleHIapHOCTH.

KoadduimeHT kanennapHocTy onpeaesieTcs mo cieayrolieit hopmyie:

T

k — Kal ,
N (27)

Kan 6blX np

rac TKM — KOJIMYCCTBO KAJICHIAPHBIX HHCﬁ B Troay,

T » — KOJIHMYCCTBO BbIXOJIHBIX I[HCﬁ B Iroay,

6bi

Tn

, — KOJIMYECTBO MPA3JHAUYHbIX JHEH B TOAY.
CornacHO JaHHBIM TPOM3BOJCTBEHHOTO M HAJIOroBOro kKaneHaaps Ha 2020
roJl, KOJUYECTBO KaJCHJAPHBIX JHEHW cocTaBisgeT 365 MHEHW, KOJIUYECTBO paboumx

JHEW cocTaBisieT 247 nHEN, KOJIMYECTBO BBIXOAHBIX U MTpa3AHUYHbIX — 118 nHeil.

( __ 365 _
“ 3655214

Bce nonydennsie 3HaueHus: npuBeaeHsbl B Tadnuie B.1 (Ilpunoxenue B). Tlo

1,22, (28)

pesynbratam Tabauiel B.1 mocTpoeH KaleHnapHbIi MmiaH-Tpaduk, IpeCcTaBIeHHBIHN

B Tabmuue .2 (ITpunoxenue I').
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I'padux mocTpoeH mJii MaKCHMAIbHOTO M0 JIJIUTEIBHOCTH HCIIOTHEHUS
paboThl B paMKax Hay4HO-HUCCIEA0BATEIBCKOrO MPOEKTa ¢ pa30MBKOM 1O MecsUaM H
nexkanam (10 nHeii) 3a mepuoj BpeMeHH AuIuioMupoBaHus. PaboTel Ha rpaduke

BBIICIICHBI PA3JIMYHON IITPUXOBKOM B 3aBUCIMOCTH OT MCTIOJTHUTEIICH.
6.2.4 broxxeT HAYYHO-TEeXHHYECKOT0 UCCaed0BaAHMS

[Ipn nnanupoBanum Oromxera HTU HeobOxomumo obecrneuuTh MOITHOE H

BCPHOC OTPAKCHUC PA3JIMIHBIX BUIOB PACXOA0B, CBA3AHHBIX C CI'O BBIITIOJIHCHHCM.
Pacuer MaTECPUHAIBHBIX 3aTPaT UCCJICA0BaAHUA

Pacder maTepuanbHBIX 3aTpaT OCYIIECTBIISICTCS IO CIEAYIOINIeH dhopmyIie:

m
3M:(1+kT) ) ZHI ) Npacxi ! (29)
i=1
rie M — KOJIMYECTBO BHUIOB MAaTCpUaJIbHBIX PECYPCOB, HOTpe6HHeMBIX IIpr

BBIIIOJIHCHUH HAYYHOI'O UCCIICIOBAHMA

— KOJIMYECTBO MAaTEPHAIbHBIX PECYpCOB 1-TO BHJA, IUIAHHUPYEMBIX K

pacxi
MCIIOJIb30BaHUIO MPU BBIMOJHEHUHN HAYYHOT'O MCCleA0BaHus (IIT., KT, M, M U T.1.);
I]; — uena mpuoOpeTeHHs EIMHUILIBI 1-T0 BUAa MOTPEOISIEMbIX MaTepPHATbHBIX
pecypcos (py6./wrT., py6./kr, py6./Mm, py6./M> 1 T.1L.);
K. — K03 GUIMEnT, yUUTHIBAIONIHMIT TPAHCTIOPTHO-3arOTOBUTENBHBIE PACXOIbL,
MpUHUMAaETCs B npeaenax 15-25% oT cTouMoCTH MaTepuasos.
3HavyeHus 1IeH Ha MaTepUAJIbHBbIE PECYpPChl ObIIIM YCTAHOBJICHBI MO JaHHBIM,
pa3MelIeHHbBIM Ha COOTBETCTBYIOIIMX caiitax B VHTepHETe mnpennpusTUsIMU-

W3TOTOBUTENISIMHU (JTMOO0 OpraHU3alUSIMHU-TIOCTABIIUKaMH). MarepuaiabHbIe 3aTpaThl

npeacTaBiieHbl B Tadauie 10.
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Tabnuna 10 — MarepuanibHble 3aTpaThl

HanmeHnoBaHue Komn-Bo | llena3aen., 3aTpaThl Ha MaTEpUAIIbI,
pyo. (3w, PYO.
Jpoccenn 1 390 390
Mukpocxema IR2125 2 170 340
IToneBoit TpaH3UCTOP 2 180 360
[TneHoyHO# KOHEHCATOD 1 45 45
Pesucrop MJIT-1-10 1 80 80
Pesuctop MJIT-0.5-100 10 2 20
Jlnon 2 4 8
CtabunnTpoH 1 6 6
Konnencarop K-50-35 68 1 36 36
MKD
Konnencarop K-10-17 1 40 40
Konnencarop K50-35 47 5 5 25
MKOD
[TeuaTHas miaTa 1 450 450
[Tpunoi 1 250 250
droc 1 100 100
Htoro 2150

PacueT 3aTpaT Ha cienaJIbHOE 000PYI0BaHMeE /1JIsl HAYYHBIX padoT

B nmanHyto cTaTthio BKJIIOYAIOTCS BCE 3aTpaThl, CBSI3AHHBIC C NMPUOOpETEHUEM
CIEIUATBLHOTO 000pya0BaHUS (mpubOpoB, KOHTPOJIbHO-U3MEPUTEITHLHOM
anmaparypbl, CTCHJIOB, YCTPOHCTB M MEXaHW3MOB), HEOOXOAUMOTO IS MPOBEIACHUS
pabot. Pacuer GromxkeTa 3aTpar Ha MPUOOPETEHUE CIEIOOOPYIOBAHUS ISl HAYIHBIX
paboT npuBezeH B Tadue 11

T.x. HOBOe o00OpyJOBaHME HE 3aKyHajoCch, B BHUAY TOro, 4YTO BCE
HEOOXOJMMOE YK€ HMEeTCS B HaJIMYUM, HEOOXOJAMMO TMPOM3BECTU pacydeT
aMOpTH3aIlM OCHOBHBIX IPOM3BOACTBEHHBIX (hoHAOB. [ pacdyera amopTH3anuu
HEOOXOJMMO HCIIONB30BaTh (opMylly pacueTa JMHEHHOTO METOJa HAYHMCIICHUS

aMmopTu3aiuu oCHOBHBIX cpeacTB (OC), KoTopast UMEeT CASAYIOITUNA BUI:

A Croumcots OC - Hopma amopTuzanuu | (30)
100%
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Tabmuna 11 — Pacuer OrokeTa 3aTpaT Ha MpUOOpETEHHE CrenoO0pyAOBaHUS IS
Hay4YHBIX padboT

HaumenoBanue CtoumMocCTh Hopwma amoptuzamuu | Cpok ciaykObl | AMoOpTH3anus
obopynoBaHus 000opy10BaHus, o0opymoBaHus, | eXKEeMecsIIHasl,
pyo. X0 py6/mec.
biiok nuranus 50000 10 10 417
Ocuusiorpad 65000 10 10 542
Kommnbrorep 35000 33,3 3 963
[MasipHas 10000 6,67 15 56
CTaHIMS
Hroro B Mecsnl 1978
Hroro 3a nepuox uccnenoBanus cr. 1 (9 mecsiien) 17802
Wroro 3a nepuox uccnenoBanus Mcmn.2 (8 mecsiien) 15824

OcHoBHas 3apa00THaA IUIATA UCIIOJIHUTEJ el TeMbI

Pacdyer ocHOBHOW 3apa0oTHYIO IIIaTy paOOTHUKOB, HEMOCPEICTBEHHO
3aHAThIX BbImosiHeHWeM HTU, (Bkirouas mpemuu, O0IUIaThl) W JAOMOJHUTEIbHYIO

3apabOTHYIO ILIaTy 10 (popMyJsie HIKE:
33 = 3ocn + 3non (31)
rae 3,y — OCHOBHAs 3apabOTHAs IUIaTa;
30n — OTONHHUTENbHASA 3apaboTHas miata (12-20 % ot 3y ).

OcHoBHast  3apaborHas mmara (3,oy) pyKoBOAuTEds  (ACCHCTEHTA)

pacCUMTHIBACTCS 1O clieaytomei Gpopmyre:

30CH = 3[[[{ 'TP’ (32)
rae 3, — OCHOBHAs 3apaboTHAs IIIaTa OJJHOTO PabOTHHKA;
T,— npomomkuTenbHOCTh  pabOT, BBIIONHSACMBIX  HAYYHOTCXHUYECKHM
pabOTHUKOM, pad. JIH.;
3.4 — CpenHeIHEBHAs 3apaboTHas Iata paboTHUKA, PyO.

CpennenHeBHas 3apabOTHAs MJIaTa PaCCUUTHIBAETCS 1O (HOpMYJIE:

_3M'M

3w 3 ) (33)

rae 3, — MECSYHBIN JOJKHOCTHOM OKJIa] pabOTHHKA, Pyo.;
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M — xonuyecTBO MecsLeB paboThl 6€3 OTITyCKa B TEUEHHUE T0/1a.

F — JIEWCTBUTEIHLHBIN

A

TO0BOM donx

HAyYHOTEXHUYECKOTO MepcoHana, pad. JH.

bananc pabouero Bpemenu npuBezeH B Tadmuie 12.

Tabnuna 12 — bananc pabouero BpeMeHu

pabodyero  BpeMeHHU

ITokazarenu pabodero BpeMeHH PykoBoauTens CryneHt
Kanmennaproe uncio gHei 365 365
KonuyecTBo Hepabouux nHEN

- BBIXOJHBIE JHU 92 92

- Ipa3IHUYHBIE THU 26 26
[ToTepu pabouero BpeMeHu

- OTIIYCK 48 48

- HEBBIXO/I 110 00JIe3HU 5 5
JleiCTBUTEBHBINA TOA0BOM 195 195

dbonx

MecsuHbIi TOJKHOCTHOM OKJIa paOOTHHKA!

3y =3 - Ak, +k) K,

rae 3;.— 3apaboTHas riara 1o tapuHoil cTaBke, pyo.;

(34)

knp— npeMuanbHbIil K03 duuent pasubiii 0,3 (1.e. 30 % ot 3,.);

K,— koaddurment gomnar u Hand6aBok cocranseT npumepHo 0,2 — 0,5;

kp — paitoHHbIi K03 dunment, pasubiil 1,3 (st Tomcka).

Pacuer ocHOBHOM 3apabOTHOM TJIaThI TPUBEIEH B Tabnuie 13.
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Tabnuna 13 — Pacuet ocHOBHOI 3apabOTHOI MIaThl

Wcnomanremn | Paspsim | 3, | K| K | K | 3y, | 3., T, 3oci s
pyo pyd |pyd | pab.mm | pyo
PykoBogurens | k.T.H. | 15000 | 0,3 | 0,2 ]1,3|31200 | 1664 |48 79872
CryneHT - 15000 (0,3 |{0,2|1,3|31200| 1664 |176 292864
Ucn.1 Utoro 3,y 372736
PykoBogurens | k.T.H. | 15000 | 0,3 | 0,2 |1,3|31200 | 1664 |44 73216
CryneHt - 15000 (0,3 | 0,2|1,3|31200| 1664 |158 262912
Ucn.2 Utoro 3,y 336128

JlonosiHuTE IbHAS 3apa0O0THASI IVIATA UCIIOJIHUTEJIeH TeMbl

3aTpaThl 1O JOMOJHUTEIBHOW 3apabOTHOW IIJIaT€ WCIOJHUTENIEH TEeMBbI
YUYUTBHIBAIOT BEJIMYMHY IPEIyCMOTPEHHBIX TpynoBeIM Koaekcom P® nmormmar 3a
OTKJIOHEHHE OT HOPMAJIBHBIX YCIOBHW TpyZa, a TakKe BBIIUIAT, CBS3AHHBIX C
o0OecrieyeHneM TapaHTUd W KOMIIEHCAaUud (TIpH KCIOJIHEHUH TOCYJapCTBEHHBIX H
OOIIECTBEHHBIX OOS3aHHOCTEM, NpPU COBMELIEHUH pabOThl C OOy4YeHHEM, INpHU
IIPENOCTABIICHUH €KETOJHOIO OIJIAYMBAEMOT0 OTITYCKA U T.1.).

Pacuer nonosiHMTENBHOM 3apaOOTHOM TIATHI BEAETCS MO  CIEAYyroIIeH

bopmyie:
3[10n = kllon ) 3OCH ! (35)
rae K,,- KOOQOHUIMEHT [ONONHUTENbHONW 3apaboTHOI IUaTel (HA CTaguM
NPOCKTUPOBaHUs puHUMaetcs paBHbiM 0,12 — 0,15).
Pacuet nonmonHuTensHOM 3apab0THOM TUIATHI IPUBEICH B Ta0auIE 14.
Tabnuna 14 — PacyeT 10NMoJHATETHLHOM 3apab0THOM TIATHI
Hcn HNcnonnurens OcHoBHas k}JOH JlonmomHUTENBHAS
3apaboTHas 3apaboTHas 1iaTa,
iara, pyo py6
1 PykoBouTenb 79872 0,12 9584,64
CtyaeHt 292864 0,12 35143,68
Hroro 3, 44728,32
2 PykoBoautenn 73216 0,12 8785,92
CtyneHT 262912 0,12 31549,44
Hroro 3, 40335,36
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OTunciieHus1 BO BHeOK/I:KeTHbIE (POHbI
B nanHOM paszgene paccuuMTaHbl OTYHCIEHUS BO BHEOIOKETHBIC (DOHBI

CornacHo 3akoHoJarenbCcTBY P®D, OHM SBISIOTCS 0O0SI3aTEbHBIMM, a HWMEHHO

OTUUCJICHUS OpraHaM TOCYJapCTBEHHOro conuaibHoro crpaxoBanusi (DCC),

nencnonHoro ¢ouaa (I1d) u menunmuackoro crpaxoBanust (POOMC).

BenuumHa OTYHCIIEHUH BO BHG6I-0I[}KGTHBI€ (i)OHIH)I OIIPCACIIACTCA UCXOOA U3

Cﬂe,nyfomeﬁ (I)OpMy.TH)I:
3 HEO = kBH€6 ) (30CH + 3110n) ' (36)

B

rae K, . — K09 uIMEHT OTUMCIEHNH Ha YIUTATy BO BHEOHOKETHBIE (DOHIBL.
OTtunciiennst BO BHEOIOIKETHBIE (POHIBI TIPEICTABIIEHBI B Tabmuue 15.

Tabnuua 15 — OTuncienrs BO BHEOIOIKETHbIE (POH IbI
Hcnonnurens OcHoBHas 3apaboTHas JlononHuTenbHas 3apaboTHas
niara, pyo. niara, pyo.
Hcem. 1 Hcn. 2 Hcn. 1 Hcn. 2
Hayunbiii 79872 73216 9584,64 8785,92
PYKOBOJIUTEIH
CryneHt 292864 262912 35143,68 31549,44
Koaddurment
OTYUCJIEHUUN BO
BHEOIOUKETHBIE 0,3
dbonIbI
Hroro Hcm. 1 Hcn. 2
125239,3 112939
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Pac4yer 3aTpaT Ha HayYHbIe M IPOU3BOJICTBEHHbIE KOMAHINPOBKH

HayT-IHBIG u ITPON3BOACTBCHHLIC KOMaHANPOBKHU HE IIAHUPYIOTCA

MPOBOJIUTHCA HA JJAHHOM 3Tare pador.
KonTparenTHble pacxoabl

KOHTpaFeHTHLIC pacxoabl, CBA3AHHBIC C BBIIIOJIHCHHUCM KaKUX-JIH0O pa60T B

paMKax UCCICAOBaHNA CTOPOHHUMHU OpraHu3alusIMu, HC HOTpe6y10TC$[.
HaKJIaIlHLIe pacxoabl

HaKJ'IaI[Hble pacxoabl YYHUTBIBAKOT IIPOYHUC 3aTpaTbl OpraHu3anyu, HEC
[omaBmi€ B HOPCAbIAYIIMEC CTATbU pacxoAaoB: II€CHATb MW KCCPOKOIIMPOBAHUC
MaTCpuajIoB HCCIICAOBAHUA, OIlLIaTa YCIYI CBA3H, 3JICKTPOSHCPIHH, MOYTOBBIM U

tenerpadHbIi pacxo/bl U T.4. VX BeuurHa onpeaensercs 1no ciaeayromnei Gopmyie:
3HaI<J'I = ka ’ Z’ (37)
raue ka— KO3(PUIIMEHT, YUUTHIBAIOUIUI HAKIAAHbIE PACXOBI.

[Ipn BenmumHe KO3 (dUIMEHTa HAKIAAHBIX pPacxoioB B pasmepe 16 %,
HaKJIaJHble pacxobl cocTaBiaT s uch.l 3nakn = 98303 py06., ais ucn.2 3Hakd =

89458 py6.
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@opMupoBaHue 0I0IZKeTa 3aTPAT HAYYHO-HCCIIeI0BATEIbCKOT0 MPOEKTA

Onpenenenue OroKeTa 3aTpaT HAa HAYYHO-HCCIIEIOBATEIbCKUM MPOEKT

npuBeieH B Tabnuie 16.

Tabnuna 16 — Pacuer 6romxera 3atpatr HTU

HammMmeHnoBaHue craTthu

Cymma, py6

Hcm. 1

Hcm. 2

[Ipumeuanne

1. MarepuasibHbie
3atpatel HTU

2150

2150

[lynkr 4.2.4.1

2. 3arpatsl Ha
CrHieIuaIbHOe
obopynoBaHue IS
HAy4YHBIX padoT

17802

15824

[Tynkrt 4.2.4.2

3. 3aTpaThl IO OCHOBHOM
3apabOTHOM TIaTe
HCTIOJTHUTEICH TEMBI

372736

336128

ITynkr 4.2.4.3

4. 3arpatsl 1o
JTOMOJIHUTEIILHOM
3apabOTHOM TIaTe

VCIIOJTHUTEIIEN TEMBI

44728,32

40335,36

[lynkr 4.2.4.4

5. OTuncieHusa Bo
BHEOIOKETHBIC (DOH/IBI

125239,3

112939

ITynkr 4.2.4.5

6. 3aTpaThl Ha HAy4YHbIE U
IPOU3BOJICTBEHHBIC
KOMaHIUPOBKHU

0

0

[Tynkr 4.2.4.6

7. KoHTpareHTckue
pacxoibl

0

0

[Iynkr 4.2.4.7

8. Hakyagabie pacxoibl

98303

89458

16 % oT cyMMBI CT.

1-7

9. Bromxker 3atpat HTU

660958

596834,36

Cymma cT. 1-8
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6.3 Omnpenesienue pecypcHoii (pecypcocOeperamwoieii), ¢GUHAHCOBOIA,

OI0/I2KE€THOI, COUAIBbHON U IKOHOMUYECKOH I(PPeKTUBHOCTH UCCIIEIOBAHUS

WNuTterpanbHblii  mokaszatrenb  (UHAHCOBOH  A(G()EKTUBHOCTH  HAYYHOTO
UCCIIEJOBaHMs TOJYy4YaloT B XOJE€ OLIGHKM Orojpkera 3arpaT ABYX (win Oosee)
BAPUAHTOB HCIOJIHEHHS HAYyYHOrO wuccieaoBanus. Jnsg »Toro HamOOIbIIMIA
MHTETPAJIbHBIN MOKa3aTeNlb peain3allid TEXHUYECKOH 3a7aun MpUHUMAaeTcs 3a 0asy
pacuera (Kak 3HAMEHATellb), C KOTOPBIM COOTHOCHUTCS (PMHAHCOBBIE 3HAYEHHUS IO
BCEM BapUaHTaM HCNOJIHEHUs. HTerpaibHbI (PUHAHCOBBIN MOKA3aTeNb pa3padoTKU

OIIPpCACIIACTCA KaK:

Ich.i _ chi 38
bunp D ' ( )
max
rae g, — uHTerpanbHblil puHaHCOBBIH MOKa3aTeNh PaspabOTKy;
®,; — CTOMMOCTH i-TO BapraHTa UCTIOJIHEHHS;
® _ — MakCHMalbHas CTOMMOCTH HCIIONHEHHs Hay4YHO-HCCIIEIOBATEIECKOTO

poeKTa (B T.4. aHAJIOTH).
MakcuManibHasi CTOMMOCTb  HCHOJIHEHHMs  cocTaBiser 660958  pyo.,
CJIeIOBATEIbHO, HHTETPAIbHBIA (PMHAHCOBBIN MOKa3aTe b pa3paboTKU JJisl IEPBOTO U

BTOPOI'o UCIIOJIHCHHA COCTABJIACT:

g 660958 L
Pmp 660958
o _ 596834,36 _ 09
660958

]
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[TomydyeHHass  BeIMYMHA  WHTETPAIBHOTO  (DMHAHCOBOTO  TIOKA3aTels
pa3paboTKu OTpa)kaeT COOTBETCTBYIOIIEE YMCIEHHOE yBEIMYEHHUE OIO/KeTa 3arpar
pa3paboTku B pazax (3HaueHHWe OOJbIIe EIUHHIBI), JHUOO COOTBETCTBYIOIIESE
YHCIIEHHOE Y/CIIEBICHHE CTOMMOCTH pa3padOTKM B pa3zax (3HauUCHUE MEHbIIE
eIUHUIIBI, HO Oousbiie HyIst). HTerpanbHBIN MOKazatenb pecypcodrdhHEeKTHBHOCTH
BapUAHTOB HCIIOJHEHHS OOBEKTa HCCICIOBAHUS MOXHO OMPEICIUTH CIICTYIOIIUM

oOpazom:

Ipizzai'bi, (39)

rae |; — wHTerpanbHbI nokasatens pecypcodGPEKTHBHOCTH ISt i-rO BapuaHTa

UCITOJIHEHHSI pa3pabOTKU;

a,— BECOBOM K02()(DUIIMEHT 1-TO BApHAHTA UCIIONHEHHS Pa3pabOTKY;

b’, b” — Gamemas onenka i-ro BapuaHTa HCHOJHEHUsS pa3pabOTKH,

YCTaHAaBJIMBAETCA SKCIIEPTHHIM IIyTEM 10 BEIOPAHHOM IIKaJle OLEHUBAHMS;
N— Y9KCIIO TapaMETPOB CPABHEHUS.
Pacuer wuHTErpanbHOro mnokaszarens pecypcod((EKTUBHOCTH MPUBEIEH B

tabnurte 17.

Tabmuua 17 — CpaBHUTENbHAsE OLEHKA XapaKTePUCTUK BapUAHTOB HCIOJHEHUS
IIPOEKTA

OOBEKT ucclIeNOBaHUS Beconoit Hcm. 1 Hcm. 2

Kpurepun KodpureHT
rapamMeTpa

1. CnocoOcTBYyeT pocTy 0,1 5 4
IIPOM3BOIUTEIILHOCTH TPYyAa
2. Y100CTBO B DKCILTyaTalluu 0,15 5 5
3. [ToMex0yCTOMYMBOCTH 0,15 5 5
4. JHeprocobepekeHre 0,2 4 5
5. HanexxHocTth 0,25 5 5
6. MaTtepuaioeMKoCTh 0,15 5 5
Hroro 1
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Takum 006pa3zom, mokazaTenb pecypcodrhHEKTUBHOCTH paBEH:
lp-uem=5-0,1+5-0,15+5-0,15+4-0,2+5-0,25+5-0,15=4,8,
Ip-ncnz :4'0’1+5'0’15+5'O;15+4°0,2+5°0,25+5'O,15=4,7.

WNurerpanbHbiii  mokasarenb A(PQPEKTUBHOCTH BApUAHTOB  UCIIOJTHEHUS

pazpabotku (lucmi.) ompezgensieTcss Ha OCHOBAaHUM HMHTETPAIBHOTO TOKAa3aTes

pecypcoddHEeKTUBHOCTH ¥ HHTETPAIBHOTO (PMHAHCOBOTO IMOKa3aTes o Gopmyie:

I _Ip—I/ICH.l :498:

uer.l”  quenl 1 4a8a

(unp
I _ Ip-I/ICl'[.Z _417_52
ue.2 IHCH.Z - O 9 T e
(urp !

CpaBHEHHME MHTErpajbHOro IMokaszatens 3(P(OEKTUBHOCTH  BAPUAHTOB

UCIIOJTHEHUST pa3paOOTKU IO3BOJIMT OIPEAEIUTh CPaBHUTENbHYIO 3()()EKTUBHOCTH

IpOeKTa U BbIOpaTh Haubojee I1enecoo0pa3Hbli BapHAHT W3 NPEIJIOKECHHbIX.
CpaBHutenbHas 3p(EeKTUBHOCT MPOEKTA OIMpeEsIeTCs 0 popMyJIe:

9 _ Incn.l 40

cp ) ( )

ucI.2

Torna nyst 1 v 2 ucnoaHeHU cpaBHUTEIbHAS Y(PPEKTUBHOCTH paBHa!

_Incn.l _49 ~0.92
Cpl_II/Icn.Z_Saz_ T
3y =z 222 _j g

P 4,8

ucrr. 1

CpaBaenne 3(pPeKTUBHOCTH pa3pabOTOK MPEACTaBICHO B Tabymie 18.
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Tabnuna 18 — CpaBuutenbHas 3¢p(GEeKTUBHOCT pa3pabOTKU

Ne [Tokazarenu Ucm. 1 Ucm. 2
/11
1 WuTerpanbHblil pUHAHCOBBIIHA 1 0,9
MoKa3aTeNnb pa3paboTKu
2 WHTerpaibHbIi TOKa3aTeIb 4.8 4.7
pecypcoddHEeKTUBHOCTH
pa3paboTKu
3 WHTerpanbHbIi TOKa3aTeIb 4.8 5,2
s hexTuBHOCTH
4 | CpaBHutenbHas 3pPEKTUBHOCTD 0,92 1,08
BapUAHTOB UCIIOJIHCHUS

BbiBoja mo pasaeny

B  xome pabGoret mo  pasmeny — «DUHAHCOBBIH  MEHEIKMEHT,
pecypcodPheKTUBHOCTh U pecypcocOepekeHre» Obll MPOBEAEH CpPaBHUTEILHBIN
aHaJIM3 JABYX BapUAHTOB UCIIOJHEHUS] HAYYHO-HCCIIEIOBATEIbCKON paboThl. bromker
nepBoro ucnoyinenus cocrabui 660958 pyo., a Broporo — 596834,36 py6. cxoas u3
CPaBHUTEIBHOW ONEHKH 3(PQGEKTHBHOCTH W TIOJYyYCHHBIX PE3YJIbTaTOB, MOXKHO
clenatbh BbIBOJA, 4TO HamOoisiee 3(G(HEKTUBHBIM BapHAHTOM HCIIOJIHEHHUS] HAay4YHO-
WCCJICIOBATEeILCKOW PabOThl  SBISETCS 2 BapuaHT, B KOTOPOM yMEHBIICHO

KOJMYECTBO BpPEMEHHU JUIsi OTamoB  pa3pabOTKHA  3apsAHOTO  YCTPOMCTBA.
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7 CoajibHAs OTBeTCTBEHHOCTH

Hayuno-uccnenoBatenbckas paboTa HampaBiieHa Ha pa3pabOTKy 3apsiIHOTO
YCTPOMCTBA HA OCHOBE MOHWXKAIOLIErO MpeoOpa3oBaTesisi BBITOJIHEHHOTO Ha
ounonsspHom  Tpansucrope, LIMM-koHTposmiepe, AOpaiiBepe U OPOYUX
paarodIeMEHTaX.

B nanHoM pazzgene paccMaTpuBarOTCS BOIMPOCHl TEXHUKH O€30MacHOCTH,
OXpaHbl OKpYKAIOIIEH Cpemapl W TOXKApHOW MpOoQMIakTUKA. Takke B HEM
MIPEACTABIEH KOMIUIEKC MEp OpPraHU3allMOHHOTO, IPABOBOTO, TEXHUYECKOTO H
PEXKUMHOIO XapakTepa, KOTOpPblE MHWHUMH3UPYIOT HETATHBHBIE IIOCIEACTBUS

pa3pabOTKK U M3TOTOBJICHHUs ycTpoiicTea [11].

7.1 IlpaBoBble MW OpPraHM3alMOHHbIE BONPOCHI  o0ecrevYeHUs

0e30macHoCTH

7.1.1 CnenunajbHble (XapaKTepHbIe JJIsl IPOEKTHPYeMOil padoyeil 30HbI)

NPaBOBbIe HOPMbI TPYI0BOI'0 3aKOHOAATEJIbCTBA

Cornmacho TK P® N 197-®3 pabotHuk mnaboparopuu CHUIBHOTOUYHOM
anexktpoHuku npeanpuatus «HIIL «Ilomroc» umeer mpaBo Ha:

a) pabouee MeCTO, COOTBETCTBYIOLIEE TPEOOBAHUAM OXPaHbI TPYAQ;

0) oO0s3aTeNbHOE COLMAIBHOE CTPaXxOBaHHE OT HECYACTHBIX CIyyaeB Ha
MIPOM3BOJICTBE M MPO(DECCHOHATBHBIX 3a00JICBaHUN B COOTBETCTBUU C (hesiepaabHbIM
3aKOHOM;

B) OTKa3 OT BBIMIOJIHEHHUS PAOOT B Cilydae BO3SHUKHOBEHHUS OMACHOCTH IS
€ro JKM3HU W 3JI0POBBSI BCJIEACTBHUE HapylIeHUs TpeOOBaHUW OXpaHbl Tpyda, 3a
UCKJIFOYEHHUEM  CIIy4aeB, TMPEAyCMOTPEHHBIX (enepaqbHbIMU  3aKOHAMH, 10
YCTpPaHEHHUs TAKOW OMacCHOCTH;

r) obecneyeHrue CpeACTBAMH WHIWBUAYAJIbHOM W KOJUICKTUBHOM 3alllUThI
B COOTBETCTBUU C TPEOOBAHUSIMHU OXPaHbI TPY/Ia 32 CUET CPEACTB pabOTOIATENS;

1)  BHEOUYEPEIHOM  MEAUIMHCKMHA  OCMOTP B  COOTBETCTBHU  C

MCIUIIMHCKMMH PCKOMCHIAAUAMKU C COXpPaHCHHUCM 34 HHM MCCTa pa60TI>I
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(TOIKHOCTH) W CpelHero 3apaboTka BO BpeMs MPOXOXKACHUS YKa3aHHOTO

MEAMIIMHCKOro ocMoTpa [12].
7.1.2 Opranu3anyoHHble MEPONPHUSATHA IIPH KOMIIOHOBKE padoyeii 30HbI

Pabouee mecTo B J1a0OpaToOpvH CUIBHOTOYHOW 3JIEKTPOHUKH MPEINPUATHUS
«HIIL «ITomoc» momxHO cooTBeTcTBOBaTh TpeboBanusm ['OCT 12.2.032-78. Ono
JIOJKHO 3aHUMATh IUIoNaAr He MeHee 4,5 M2, BhICOTa MOMEIICHUS J0JIKHA OBITh HE
MeHee 4 M, a 00beM - He MeHee 20 M° Ha OHOTO YenoBeKa. BEICOTa HaJ ypOBHEM
noja paboyell MOBEPXHOCTH, 32 KOTOPOM paboTaeT omeparop, AOJDKHA COCTABISAThH
720 mm. OntumanbeHble pasMepsl noBepxHocTy crosa 1600 x 1000 xB. mMm. Ilox
CTOJIOM JIOJDKHO UMETHCSI IPOCTPAHCTBO JIJIsl HOT ¢ pazMepamu 1o riryouHe 650 M.
PaGoumnii cTon JOJDKEH TakKe MMETh IMOJCTaBKY JJIsi HOT, PAacIOJIOKEHHYIO TOJ
yrioM 15° k moBepxHocTu crona. JinmnHa noxacraBku 400 MM, mupuHa - 350 mm.
VY naneHHOCTh KJIaBHATYphl OT Kpasi cTojla JojibkHa ObiTh He Oosnee 300 mm, yTO
obecieunT yIO0OHYHO oOmopy Juisi Tmpearuieunit. PaccTrosHue Mexay TIazaMu
omepaTopa M SKpaHOM BHUJCOAUCIUIES OKHO cocTaBiarh 40 - 80 cm. Tak xe
pabounii CTON JOJKEH OBITh YCTOWYMBBIM, UMETh OJHOTOHHOE HEMETAJUTMYECKOE
MOKphITHE, HEe  oOJjajarpIiiee  CHOCOOHOCTbIO  HAKaIUIMBaTh  CTaTHYECKOE
ANEKTpUYeCcTBO. Paboumii cTyn MOKEH MMETh JW3aiiH, MCKIIOYAIOMIUA OHEMCHHE
TeJla W3-3a HapyIIeHUsI KpOBOOOpAIICHUS ITPU MPOIOTKUTEILHON paboTe Ha paboueM
mecre [11].

JlanHoe pabodee MecTo (J1abopaTopusi CHJIBHOTOYHOM  BJIEKTPOHUKHU

npeanpusatus «HIIL «ITomoc» coorBeTcTBYeT TpedboBanusim ['OCT 12.2.032-78.
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7.2 Ilpou3BoacTBEeHHAsI €30MACHOCTH

B nanHoM monpazzele aHaTu3UPYIOTCS MOTEHIIMAIBHBIE BPEIHBIC U OMTACHBIE
(bakTopel, KOTOpHIE MOTYT BO3HHKAaTh TIPH TMPOBEACHUU WCCICIOBAHUN B
nabopaTopuu, Mmpu pa3pabOTKe WM SKCIUTyaTalldd MNPOEKTUPYEMOTro YCTpOMCTBa
[11]. Jns waeHTHQHUKAIMK TOTEHIIMAIBHO OMACHBIX M BPEIHBIX (HDaKTOPOB
ucnosbzoBad ['OCT 12.0.003-2015 «OmnacHble W BpeaHbIE IPOU3BOICTBEHHbBIC
daxTopsl. Knaccudukarus.

PaGoTbel 1mpu  NPOEKTUPOBAHUM U  M3TOTOBJICHUU  ABTOMATUYECKOTO
BBIKJIFOUATENST TI0JIpa3yMEBAIOT MCMOJB30BaHKEe MepcoHanbHOro kommbioTepa (I1K),
NasyIbHOM CTaHIMK W JIA0OPaTOPHBIX OJIOKOB MHUTAHUSI U TEHEPATOPOB, a TAKXKE

M3MEPUTEILHON anmapatypsl (ocuusiorpad), MyJIbTUMETP).

7.2.1 AHaju3 BpeIHbIX U ONMACHBIX (PAKTOPOB, KOTOPbIe MOKET CO3AATh

00bEeKT HCCJIeI0BAHNSA IpH cﬁoplce, HCCJICIOBAHUM M IKCILIYaTalluH

Jlist Bei6opa daktopoB ucrnonb3oBajics ['OCT 12.0.003-2015 «Omacuble u
BpeJlHble Mpou3BOACTBEeHHbIC (hakTopbl. Knaccudukammsy. [lepeueHb omacHbIX U
BpEAHBIX (HaKTOPOB, XAPAKTEPHBIX [JISI MPOCKTHUPYEMOM MPOW3BOJICTBEHHONU Cpeibl

npejcTaBieH B Buje Tabuiel 19 [13]:

Tabnuna 19 — OnacHele U BpenHbie (haKTOPHI MPU BBHITIOJIHEHUH Pa0oT 10 pa3paboTke
IPOTPAMMHOTO MOJTYJISI

®akropsl  (mo ['OCT | Drambl paboT HopmatuBHbIe
12.0.003-2015) JTOKYMEHTBI

1 o 1

<S & o L =

= |E,3 |Z:

S = A = ™ E =
HeynosnersopurenbHbin CaulluH 2.2.4.548-
MUKPOKJIUMAT + + + 96
IToBbIIIEHHBIN YPOBEHB Canllun 1.2.3685-
nryma + + + 21
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[Tponomkenue Tadbmmip! 19

[ToBBILLIEHHBI  YPOBEHB
AIEKTPOMArHUTHBIX
1oJIen

+

I'OCT 12.4.011-89

HeynosnerBopurenbsHoe
OCBEILICHUE paboueii
30HBI

CHull 23-05-95*

MOHOTOHHOCTB TpyJa

TK P® ct. 108

[ToBpiieHHAs
TeMIiepaTypa
MOBEPXHOCTH  U3JIETHS,
000opynoBaHus,
UHCTPYMEHTA u
pacIuIaBoOB IPUIIOEB

TN P M-075-2003

IIoBBIIIEHHBIN  YPOBEHB
HaIpsKEHHOCTH
ANEKTPOCTATUYECKOIO
IOJIs

'OCT 12.4.011-89

[Topaxenue
AIEKTPUYECKUM TOKOM

I'oCT 12.1.019-
2017

KOpOTKOG 3aMbIKaHHUC

I'OCT 12.1.030-81

Bpennbie BemecTa

TN P M-075-2003
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7.2.2 OO0ocHOBaHHEe MepONPHUATHH 10 3alIUTEe MCCJAeJ0BaTeJsl OT

NefiCTBUS ONMACHBIX U BpeAHbIX (GaKTOPOB

B coorBercTBUM ¢ TmOCIEOOBATENbHOCTHIO B Tabmume 1 omucaHsbl

BBIAIBJICHHBIC BPCAHBIC U OITACHBIC (I)aKTOpBI. B onucanuu 34aTPOHYTHI:

® JCTOYHUKU BO3HUKHOBEHUS (aKTOPa;

e Bo3jeHCTBHE (DaKTOpa Ha OpraHU3M YeJIOBEKa,;

® [IPUBEJECHUE JOIMYCTUMBIX HOPM C HEOOXOJMMOH pa3MEPHOCTHIO, a
TaKkkK€ MpPHU BO3MOKHOCTM IPOBOJUTCS aHaJIU3 HAa COOTBETCTBHE
HOpMaM;

e [IpeJlaraéMble CpPeICTBa 3AIIUTHI (KOJUIEKTUBHBIE U UHAUBUAYaJIbHBIC)
T MUHAMHM3aluu Bo3neicTeus dakropa [11].

HeyIIOBJIeTBOPI/ITeJILHBIﬁ MHUKPORKJINMAT

Cormacio CaunlluH 2.2.4.548-96 «l'urnenunueckue TpeOOBaHUS K
MUKPOKJIMMATy TPOU3BOJCTBEHHBIX MOMEIIEHUI» JTabopaTtopus CHIBHOTOYHON
anektpoHuku npeanpustus «HIIL «Ilomroc» otHOcuTcs k kareropuu I a. B Hei
MPOU3BOASATCS pabOThl C MHTEHCUBHOCTHIO AHEpro3arpat 1o 120 kkan/a (no 139 Br),
IPOM3BOJAUMBIE CHJIS U COMPOBOXKAAIOIINECS HE3HAUNUTENBbHBIM  (DU3MUECKUM
HampspkeHueM  (mpodeccud  Ha  TPEANPUATHSX  TOYHOTO  MPUOOpPO- |
MaIIUHOCTPOEHUS ).

B Tabmume 20 mnpeacTaBieHbl ONTHMAJIbHBIC BEIWYMHBI ITOKa3aTelen
MUKpPOKJIMMAaTa Ha pabo4MX MeCTaxX MPOM3BOJCTBEHHBIX MOMEIICHUIN KaTeropuu la
corinacHo CanlluH 2.2.4.548-96 «I'urnennueckue TpeOOBaHUS K MHUKPOKIMMATY

IMPOU3BOACTBCHHBIX HOMGm@HHﬁ)).
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Tabnuna 20 — OnTuManbHble BEMTWYHHBI MOKa3aTesled MUKPOKJIMMara Ha pabodmnx
MECTax NMPOU3BOACTBEHHBIX MOMEIIECHHIA

[Tepuon Kareropust | Temmepaty- | Temmiepatypa | OTHOC. CKkopocTh
roja pabor pa BO31ayXa, | IOBEPXHOCTEH, | BIQKHOCTD | JIBFOKCHHS
110 °C °C BO3ayXa, % | BO31yXa,
YPOBHIO M/C
9HEPro-
3arpar
Xononublii | la 22-24 21-25 60-40 0,1
Teruteiit la 23-25 22-26 40-60 0,1

JUIsi MUHAMH3alUU BIUSHUS JAHHOTO (pakTopa B JIaOOpaTOpUU MPOBOIUTCS
eKEJTHEBHAsl BJaKHAs yOOpKa M CHCTEMaTH4YECKOE IMPOBETPUBAHME IOCIE Ka)I0TO
yaca pa0doT, MPUCYTCTBYET BOJSHOE OTOIJICHUE U KOHIULIMOHUPOBAHUE.

MUKpOKIMMAT MOMEIIEHUS COOTBETCTBYET ONTUMAJbHBIM IOKA3aTelsiM, a
UMEHHO OTHOCHTENIbHAsi BJIAXHOCTh Bo3ayxa — (40-54) %, CKOpPOCTh JBUKCHUS
BO3JYIIHBIX TOTOKOB — MeHee 0,2 M/c, TeMmmeparypa BO3AyXa B TEIUIbIH
nepuon — (+18-22) °C, temmepaTypa BO3AYIIHBIX IIOTOKOB B XOJIOJHOE BpeMsI

roga — (+20-22) °C.
YpoBeHb Hmiyma

I[Ipu paGore ¢ DOBM B 5abopatopul CHJIBHOTOYHOW 3JIEKTPOHHUKHU
npeanpustua  «HIIL «Ilomroc» xapakrep 1myma — IIMPOKOMOJIOCHBIM C
HETPEPBIBHBIM CIIEKTpoM Oostee 1 okTaBbl [15].

CornacHo CanlluH 1.2.3685-21 «uns kosjeOmromierocss BO BpPEMEHH W
IPEPBIBUCTOTO IIyMa MaKCHMalbHbI YpPOBEHb 3ByKa HE JOJDKEH mpesbimath 80
nbA, 4TO COOTBETCTBYET TpeOOBaHUSAM PaOOThL. YPOBEHH IIyma npu padote ¢ OBM
Haxoautes B ipeaenax ot 35 1o 50 gbA. [Ipu BKIIOUEHHOH BBITSIKKE YPOBEHb IITyMa

nocturaeT 60 n1bA, 4TO COOTBETCTBYET HOPMaM.
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HeynoBJieTBopuTe/ibHOE OCBellleHHE padoyeil 30HbI

B nabopaTopun cunbHOTOUHOM 3neKTpoHUKH npeanpustus «HIIL «ITomrocy»
UMEETCsl  €CTeCTBEHHOEe OOKOBOE  OJHOCTOPOHHEE OCBEIIEHHE, a  TaKke
HCKYCCTBEHHOE oOcBelleHue. Paboume CTONbl pa3MelleHbl TakKuM 00pa3oM, YTOOBI
mouuTOpbl [IK OblTH OpHEHTHPOBaHBI OOKOBOM CTOPOHOW K CBETOBBIM IMPOEMaM,
YTOOBI €CTECTBEHHBIN CBET Ia]1aj]l MPEUMYIIIECTBEHHO CJICBA.

st paGodero Mmecta ¢ TasIbHOM CTaHIMEH MPEIyCMOTPEHO OT/AEIbHOE
uckyccrBeHHoe ocsemenne. Cormacao THU P M-075-2003 «MexoTpacneBasi TUTIOBAS
UMHCTPYKIHUSL 1O OXpaHe Tpyda Uil paOOTHUKOB, 3aHATBHIX MaWKOW M JIy)KEHHEM
U3JIENA TMassIbHUKOM» JIII MECTHOTO OCBEIIEHHs pabodynMx MeCcT Mpu Maike
NasUIbHUKOM TPUMEHSIOTCSI CBETWJIBHMKH C HENPOCBEUMBAIOIIMMU OTPAKATEISIMH.
CBETUJIIBHUKHM PACIIONIAraloTCsl TaKuM o0pa3oM, YTOOBI MX CBETSILUE AJIEMEHThl HE
MOTAaId B TOJIe 3peHUs] paOOTHUKOB. Y CTPOWCTBO JUIS KPEIUICHUSI CBETHIIHBHUKOB
MECTHOI'O OCBEIICHUS 00ecTieunBaeT (GPUKCALMIO0 CBETUIILHIKA BO BCEX HEOOXOIMMBIX
nosokeHusix. IlogBomka HSIEKTPONPOBOAOB K CBETWIBHHKY HAXOIWUTCS BHYTpPHU
ycTpoiicTBa. OTKpbITast MPOBOKA He Jormyckaercs [16].

Cornacao «CHull 23-05-95* EcrecTBeHHOE M MCKYCCTBEHHOE OCBEIICHUEC)»
OCBEILIEHHOCTh Ha TOBEPXHOCTH CTOJIa B 30HE pa3MelIeHUs pabodyero JOKyYMEHTa
nomkHa ObiTh 300 - 500 nk. OcBenieHwe He JOHKHO CO3/1aBaTh OJMKOB Ha
MOBEPXHOCTU FKpaHa. OCBELIEHHOCTh MOBEPXHOCTU AKpaHa HE JOJKHa ObITh Oosee
300 sk [17].

Cormacao CHull 23-05-95* cBeroBas cpena B 1abopaTopuu CHIBHOTOYHOM

anekTpoHuku npeanpuarusa «HIIL «Ilomxrocy» cooTBETCTBYET HOIIYCTUMBIM HOPMAaM.
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IloBbllIeHHAasA TeMmepaTypa IOBEPXHOCTH M3AeJHus, O0OpPYyI0OBaHUS,

HHCTPYMEHTA M PacIIaBOB NPUIIOEB

HcrourrkomM BO3IEHCTBHSI 3TOro (hakTopa CTAaHOBUTCS paboTa ¢ MasyIbHON
CTaHI[MEN B TMpoiriecce cOOpkU ycTpoicTBa. Bo3zneiicTBue nanHoro ¢akrtopa Ha
YeJoBeKa MOXET ObITh BBIPAKEHO BO3HMKHOBEHHEM OXOTOB BIUIOTH 10 4, caMoi
BBICILICH, CTETICHU TSKECTH.

JIns MUHUMM3alMKM TaHHOTO (hakTopa ciaeayeT pykoBojcTtBoBaThes TU P M-
075-2003 «MesxoTpacieBasi TUIIOBAsE HHCTPYKILMS 110 OXpaHe TpyZAa /sl paOOTHUKOB,
3aHATHIX MAMKOW M JIy>)KeHUEM H3JeNui masuibHUKOMY. OOmme TpeGoBaHUsl ATOU
WHCTPYKIHUH 3aKITIOYAIOTCS B CICAYIOIIEM:

K BbImosiHeHHIO paboT MO maiike MasuIbHUKOM JOMYCKAaloTCs PaOOTHUKU B
BO3pacTe He Mojoxe 18 mer, mpomieamue oO0ydeHUE, MHCTPYKTaX M IPOBEPKY
3HaHUU MO OXpaHEe TPYJla, OCBOMBIIKE 0€30MaCHBIE METOAbI U MPUEMbI BBINOTHEHUS
paboT, METOJAbl W TMPUEMBbI MPABUJIBHOTO OOpalleHuss C MPUCITIOCOOICHUSMH,
WHCTPYMEHTAMU U TPYy3aMH.

PaGoTHUKY, BBITIOHSIONINE MaliKy NassIbHUKOM, JOJKHBI UMeTh 11 rpymimy mo
AIEKTPOOE30MIaCHOCTH.

B ciyyae BO3HMKHOBEHHSI B TIpollecce MaWKu NasJIbHUKOM KaKUX-JTUOO
BOIIPOCOB, CBSI3aHHBIX C €€ 0€e30MacHbIM BBHIMOJHEHUEM, PAOOTHUK JOJHKECH
00paTUTHCS K CBOEMY HEMOCPECTBEHHOMY WJIM BBIIIIECTOSAIIEMY PYKOBOIUTEIIO.

PaGoTHMKM, 3aHATBIC TAMKOM MasJIBHUKOM, JOJDKHBI OOCCIICUMBATHCS

CpPEACTBAMH MHANBUIYAIBHOMN 3aINATHI, TAKUMH KaK 3alIUTHBIE OYKHU U MIEPYATKU.
ITopaskeHue 3J1eKTPUYECKUM TOKOM

HUcrounrikamMu  BO3HUKHOBEHUS  (akTopa, TO  €CTh  OCHOBHBIMHU
HEMOCPEACTBEHHBIMU MPUYUHAMHU JJIEKTPOTPABMATU3MA, SIBJISIFOTCS:

— IPUKOCHOBEHUE K TOKOBEIYIIIUM YaCTSIM 3JICKTPOYCTAHOBKH, HAXOASAIICUCS
TMIOJ] HAMIPSIKEHUEM;

— MOPUKOCHOBEHHE K METAUIMYECKUM KOHCTPYKUHSAM SJICKTPOYCTAHOBOK,

HaxoasmuruMCs oA HAIIPSAKCHUCM
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— omMOOYHOE BKIIOYEHHE DJIEKTPOYCTAHOBKM WM HECOTJIACOBAHHBIX
JEeNUCTBUN 00CITY>KMBAIOIIETO MePCOHAIA.

JUtsi mpenoTBpallleHHus] MOPaKEHUsI AJIEKTPUUYECKUM TOKOM B JabopaTopuu
CUILHOTOUYHOM dnekTponuku npennpusatus «HIIL «Ilomrocy, oOopymoBanue
OCHAIIEHO 3AIIUTHBIM 3a3€MJICHHEM, 3aHYJICHHEM B COOTBETCTBHHM C TEXHHUYECKUMH
TpeOOBaHUAMM 110 IKCIUTyaTanuH [18].

JUist  mpenynpexaeHus SJIEeKTpOTpaBMaTH3Ma HEOO0XOJUMO  MPOBOJIUTH
COOTBETCTBYIOIIME OPraHNU3aMOHHBIE U TEXHUYECKUE MEPOIIPUITH:

— oopmiieHre pabOThl HAPSAJOM UM YCTHBIM PACTIOPSKEHUEM;

— IPOBEJICHUE UHCTPYKTAXEH U JOMyCK K padoTe;

— Ha/A30p BO BpeMs palbOTBHI.

[lo omacHOCTM TOpaXeHHUs  DJIEKTPUUYECKHMM  TOKOM  JlabopaTopus
CUIBHOTOYHOU 3neKTpoHUKH npeanpusatus «HIIL[ «Ilomroc» oTHOCHTCA K EpBOMY
KJIacCy — MOMEIIEHUsI O€3 MOBBIILIEHHON OMacHOCTH (CyX0€, XOPOIIO OTAIJIMBAEMOE,

MOMEIICHHE C TOKOHETPOBOMAIIMMH TIOJIaMH, C TeMIiepaTypoit 22-24°, c

BiaxHoCThIO 40-60%) [19].

3ﬂeKTpOMaFHI/ITHOG H3JTYYCHHE H HaNpPAKCHHOCTD

AIEKTPOCTATUIECCKOIO ITOJIHA.

Ucnons3oBanue 11K MoxkeT npuBecTH K HATUYUIO TAaKUX BPEIHBIX (PaKTOPOB,
KAaK TNOBBIIIEHHBI YPOBEHb CTATHYECKOTO JJIEKTPUYECTBA, IMOBBIIIEHHBIA YPOBEHb
AJIEKTPOMArHUTHBIX I10JIEH, MOBBIIIEHHAS! HANIPSXKEHHOCTD JJIEKTPUUYECKOTO TOJIS.

Ha npeanpusitun 9BM cootBetrctBytoT TpeOoBanusmu CanlluH 1.2.3685-
21, HacTOSAUIME CAHWTAPHBIC MNPABWJIA W KaXKIbIM MX THI HOJICKUAT CAaHUTAPHO-
AMUIEMUOJIOTUYECKON SKCIEPTH3€ C OLEHKON B HCIBITATENBHBIX JIaOOpaTOPHSX,
aKKPEAUTOBAHHBIX B YCTAHOBIEHHOM  mopsake. JlomycTumble  ypOBHH
AIEKTPOMArHUTHBIX U  DJIGKTPOCTATUYECKUX TMOJield, co3aaBaeMbix OBM Ha

NPEANPUATHH, HE MPEBBIIIAI0T 3HAYCHUH, TPeACTaBIeHHbIX B Tabuie 21 [19].
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Tabnuna 21 — lonyctumeie ypoBau OMII, coznaBaembix 9BM

HaumenoBanue Jranazon JIY OMII
1apaMeTpoB
Hanpsxkennocts B nmanazone wactor 5|25 B/Mm
BJIEKTPUYECKOTO TTOJIS ITu—-2xlo
B nmanasone yactor 2 | 2,5 B/Mm
k['11 — 400 xI”
[ImotHOCcTE MarmutHoro | B nmanaszone uactor 5| 250 vTn
IIOTOKA ITu—-2xl'o
B nmmamazone wactor 2 |25 HTn
K[’ — 400 xI'1g
HanpsixenHoctsb 15 kB/m
AIEKTPOCTATUYECKOTO —
T10JIS

Yposauu OMII, OCII B nabopaTopuud CHUIBHOTOYHOM  3JIEKTPOHUKH
npeanpusatus «HIIL «[loxtoc», mepeunciennbie B Tadmauie 4, COOTBETCTBYIOT
nomyckam CanlluH 1.2.3685-21.

[Ipy BO3HUKHOBEHHWH CTATUYECKOIO HAMPSHKEHUS, HUCIOIB3YIOT OJIUH W3
CJIEYIOIMX METOAOB COXpaHEHMs pabOTOCIIOCOOHOCTH MIIM UX COUETAHUS:

1. HcknroueHue oOpa3oBaHUs IEKTPOCTATUUECKUX 3apsIOB;

2. bnoxupoBaHue UX MONaJaHus Ha pabodee MecCTo;

3. TloBblleHne CTOMKOCTH MPUOOPOB M KOMIUIEKTYIOIINX MPHUCIIOCOOICHHINA
K JICHCTBUIO pa3psioB.

[lepBbie nBa crioco0a MO3BOJISIIOT MPEIOTBPATUTHh WJIM YMEHBIIUTH MPOIECC
o0pa30BaHUs CTATUYECKUX 3apsA0B M YBEIMYUTh CKOPOCTh MX CTeKaHud. Tperuit

MIPUEM 3alUIIaeT MPUOOPHI OT BO3ICUCTBHS 3aPSAA0B, HO OH HE BIUSET HA UX CTOK.
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VY Ay4muTh CTeKaHue pa3psa0B MOKHO 3 CUET:

1. CoznaHus KOpOHUPOBAHUS,

2. TloBbllIeHHs TPOBOJMMOCTH MaTEpUAiOB, Ha KOTOPBIX HAKaILJIMBAIOTCS
3apsbl.

Pemarot 3T1 BOIpOCHI:

1. Honuzamuei Bo3ayxa;

2. TloBbimieHneM pabodnx MOBEPXHOCTENH;

3. ITlopbopom MaTepuasnos ¢ dydiieid 00bEMHONU TPOBOAUMOCTBIO.

Takxxe 3(pPpexkTuBHBIM CIOCOOOM MOKET OBITh PETYJSIPHOE MPOBETPUBAHUE
MOMEIICHHUS] WA HCIIOJb30BAHUE B HEM CHUCTEMbl BEHTWISIUM, KOTJa BO3AYX
OPOXOIUT 4epe3 (UIbTPbI, MOHU3UPYETCS U CMEIIMBAeTCsi, OOeCreurBas TaKUM
00pa3oM HEUTpaIU3aIMI0 BOSHUKAOIINX 3aPSAI0B.

JUIsL CHMKEHMS NOTEHIMAIA, HAKAIUIMBAEMOI'O TEJIOM YEJIOBEKOM, MOTYT
OPUMEHATbCS OpacieTsl, JONOJHSIOUME KOMIUIEKT aHTUCTAaTHMYECKON OJEXIbl U
o0yBU. OHH COCTOSIT U3 TOKOMPOBOSIIEH MOJIOCHI, KOTOpasi KPEMHUTCs Ha PYyKe C

IMMOMOMIBIO ITPSKKH. HOCJ’I@I[HSIH IMOAKJIIIOYCHA K IIPOBOAY 3a3CMIICHUS.

IIcuxopusnosornyeckue neperpysKu

PabGora 3a IIK moHOoTOHHA, TpeOyeT BBICOKOW KOHIICHTpPAIUU, BHI3BIBAET
Hanpspkenue. [Ipu padore 3a [IK pazpaboTuvk HaAXOIUTCS B CUISIYEM IOJOXKCHUH,
YTO HETaTUBHO CKa3bIBACTCS HA COCTOSHMM 370pOBbs. Takke pa3paboTuuK
BBITIOJTHSET YMCTBEHHYIO paOOTy, YTO BIUAET Ha (PYHKUUM HEPBHOW CHUCTEMBI,
BIIMSIET HA 3PEHUE U CIyX U HA ICUXUYECKOE 3I0POBBE YEIOBEKA.

Cocrosiane yromieHus (yCTaJloCTh) XapaKTEPU3YyeTCA OMNpeAeTICHHBIMU
O0OBEKTUBHBIMH TMOKA3aTEISIMU U CYOBEKTUBHBIMU OIIYIIICHUSIMHU.

[Tpu nepBBIX CUMIITOMAaX MICUXUYECKOTO TIEPEHANPSKEHHSI HEO0X0TUMO:

- IaTh HEPBHOM CHCTEME pacCIaOuThCS;

- palMoOHaJIbLHO Yepe/oBaTh NEPUOJABl OTAbIXa U PabOTHl C TMOMOIIBIO
pErIaMEHTUPOBAHHBIX TIEPEPHIBOB;

- HAa4aTb 3aHUMATbCs CIIOPTOM;
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- JIOJKUTBHCA CIIATh B OJTHO U TO KC BPCM;

- B TSDKCJIBIX CJIydasaXx 06paTI/ITBC$I K Bpauy.

]_IJ'ISI CHMKCHUA HCI/IXO(bI/ISI/I‘-ICCKI/IX q)aKTopOB Ha3HA4YCHbI KOPOTKHC
AOMOJHUTCIIbHBIC IICPCPBIBLI JJIA OTAbIXA pa6OTHI/IKa. ITomumo 9TOIr0, BBCIACH
INepeprIB Ha T'HMHACTUKY HW KOMMYHHKAIIUIO pa60qer0 KOJUICKTUBAa B BHJC
I[O6pOBOJII>HI>IX TPCHUHI'OB B HA4YaJIC pa60qero AHs, B HCJAX CINIOYCHUA KOJIJICKTHBA
N CHWKCHHA YMCTBCHHOI'O IICPCHAITPSKCHUA.

IloBbINIeHHAA 3ara30BaHHOCTD U 3aNILIJIEHHOCTDH BO31yxa paﬁoqeﬁ 30HBI

HcTounukomM (hakTopa Ha pabodyeM MECTE SIBISIETCS MPOLIECC MallKK, KOTOPBI
COIIPOBOXAATHCA 3arps3HEHUEM BO3IYITHOW CPEAbl CBUHIIOM KaK HEMOCPEIACTBEHHO
IpU Maike, Tak U B NEPUO/bI, KOTJa MasJIbHUKA U BaHHOUKU HaXOZATCs B pabouem
coctosiuu [16].

K 3ambpiieHHOCTH BO3AyXa MOXET TMPUBECTH TPOIECC PACTUIMBAHHS
CTEKJIOTEKCTOJINTA /ISl U3TOTOBJICHUS NI€YATHBIX IUIAT.

CBHUHEIl M €ro COCOUHEHMs, HaXOIIHUecs B BO3AYyXEe B BHUJAE adpO30Jid,
OTHOCSITCSI K TIEPBOMY Kjaccy omacHOCTH. [IpemensHO momycTumasi KOHIICHTpAIUs
cBHHIIA B Bo3ayxe — 0,05 Mr/m’,

Ha mpeanpusitun cormacao TU P M-075-2003 mpumeHsitoTcsi clieayromue
MepbI 3aLIUTHI:

1) Okcmimyarauus wWiIM BBOJ B OKCIUTyaTalldI0 y4YacTKOB TNailku, He
000pYy1I0BaHHBIX BEHTUJISIIUEH — 3aIIPEIICHO.

2) BeHTUNSMOHHBIE YCTAaHOBKM BKJIIOYAIOTCS JO Hauyaia paboT W
BBIKJTIOYAIOTCSI TIOCT€ MX OKOHYaHWsA. Pa0oTa BEHTWISIIMOHHON yCTaHOBKHU
KOHTPOJIMPYETCS C TIOMOIIBIO CTICIUATbHON CUTHATU3AIINH.

3) PabGoune mecta 00OpYyIOBaHBI MECTHBIMHU BBITSDKHBIMHU YCTpPOMCTBaMH,
00€eCTIeUNBAIOIIUMU CKOPOCTh JBMKCHHS BO3/IyXa HETIOCPEICTBEHHO HA MECTE TalKu
He menee 0,6 M/c, He3aBUCUMO OT KOHCTPYKLUU BO3yXOTPUEMHHUKOB.

4) Bce BEeHTWIISIIIMOHHBIC YCTAHOBKH, OOCITY)KMBAIOIINE YIAaCTKH, HA KOTOPBIX
MPOM3BOJUTCS TMakika, UMEIOT MacropTa ¢ yKa3aHHEM CKOPOCTH BO3JyXa Ha MecTe
naiiku — 0,6 m/c [16].
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7.3 DKoJ0orn4ecKas 0e30MacHOCTh

B nmanHOM mompaznene  paccMaTpUBAaeTCs  XapakTep — BO3JEHUCTBHSA
IPOEKTUPYEMOTO PELIECHUS HAa OKPYXAIOLIYI0 cpeny. BrIBIsAIOTCA MpeanogaracMbie
UCTOYHUKU 3arpsi3HEHUS OKpYXaloulell cpeabl, BO3HUKAIOIIME B pe3yibTarTe

peanu3anuu npeaiaaraembix B BKP perenmii [11].
7.3.1 AHaau3 BJMSIHUS Tpouecca COOPKH HA OKPY:KAIONLYI0 Cpexy

ABTOMaTHUYECKUI BBIKJIIOUATENIb MPEJCTABIACT COO0OM MEYaTHYIO IUIaTy C
BCTPAMBAEMbIMHU JJIEKTPOHHBIMU KOMIIOHEHTamMu. IIpu TpOU3BOJCTBE [TaHHOTO
YCTpOMCTBa B Tpollecce MalKu HEUM30€KHO MPUCYTCTBYET 3ara30BaHHOCTH BO3/yXa
paboueil 30HbI MapaMu BPEIHBIX XUMHUECKUX BEILIECTB.

Cormacko THU P M-075-2003 g MHHAMHA3ALUKA —~ [OCJIEICTBUI
3ara30BaHHOCTU BO3/lyXa Ha NPEANPUITHU MCHOJIB3YEeTCS CHCTEMa BEHTUJIALINM,
OpUYeM KOHCTPYKIMS UM  pPa3BOJKAa BEHTWIAIIMOHHONW ceTu oOecreunBaer
BO3MOXXHOCTbh PETYJISIPHON OYHMCTKHA BO3AYXOBOJOB, & BHYTPEHHHE MOBEPXHOCTH
BO3/JYXOBOJIOB BBITSIKHBIX CHCTEM M BEHTHJISTOPHl MEPUOJAMYECKH OUYMINAKOTCA OT
duroca, 3arpsi3HenHoro csunma [16].

B paboueil 30He ¢ mNasyIbHOM CTaHULEW J1IAOOPATOPUM CHIIBHOTOYHOMN
anektpoHuku npennpustus «HIIL «Ilomroc» mpucyTcTByeT MecTHas BBITSKHAS

BEHTUJISIIINSL, YTO cCOOTBeTCTBYeT HopmaMm TU P M-075-2003.
7.3.2 AHaJau3 BJIMSHUS 00bEKTA NCCJIEI0BAHUS HA OKPYKAIOLIYI0 Cpeay

[IpoaykThl NPOW3ZBOACTBA JJIEKTPOHUKH COJEpXKAT OCpHIUIuid, KaJaMUH,
MBIIIBSK, TTOTUBUHWIXJIOPUI, PTYTh, CBUHEI, (hTajgaThl, OTHE3AITUTHBIE COCTAaBhl Ha
OCHOBE OpoMa U peaKO3eMeNbHbIE MUHEPATTBI.

VYrTunuzanus — KOMIIBIOTEPHOTO  OOOpYJOBaHUS  OCYIECTBISIETCS B
cootBerctBu ¢ ['OCT P 55102-2012 «PecypcocOepexxkenue. OOparenue ¢

orxonamu. PykoBoicTBO 1o Ge3omacHoMy cOOpy, XpaHEHHIO, TPAHCTIOPTUPOBAHUIO U
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pa3bopke oTpabOTaBIIErO 3MEKTPOTEXHUUECKOTO M AJIEKTPOHHOT'O 000pyA0BaHus, 3a
UCKITFOUCHUEM PTYThCOJAEPIKAIINX YCTPOUCTB B IPUOOPOBY.

VYerpoiicTBo, BhIIeaiee u3 skciuryaranuu corsiacio I'OCT P 55102-2012
JOJDKHO TMPOUTH CIEAYIOIIME CTaauu: cOOp, XpaHEHHE, TPaHCIOPTUPOBAHUE H
pazbopka 0320  (orpaboraBiiee  dSIECKTPOTEXHUYECKOE U DIIEKTPOHHOE
obopymosanue) [20].

[Ipuopurerom pa3dooOpku SIBISETCS 00€CIeUYeHne BO3MOXKHOCTH MOBTOPHOTO
ucnosb3zoBanuss 0230 15 epBOHAYATBHBIX M UHBIX 1€JeH mocie JOMOTHUTEIbHON
00paboTKH.

IIpr oOTCyTCTBMM BO3MOKHOCTH HOBTOPHOroO wucnons3oBanus 03290
MOJICKUT JIPYTUM  crocobam  yTWIM3alUU, TpPU OTOM CHKUTAHHUE JOJIKHO
paccMaTpHUBATLCSA KaK HaWUMEHEE MPEANOUTUTEIbHBIN BapHAHT YTHIIM3AIINN, TaK Kak
BCE TMOJY4YEHHbIE B XOJ€ NEpepabOTKHM Marepuajbl BTOPUYHO HCIOJB3YIOTCS B
Pa3IMYHBIX TPOU3BOJICTBEHHBIX MPOIECCaX.

JIromuHeCHIeHTHBIE JlaMIbl yTum3upytotcest corimacao ['OCT P 52105-2003
CHEIUATN3UPOBAHHBIMA W HMMEIONIUMU JIMIICH3WIO HA JIaHHBIA BUJ JESTEIBHOCTH

opranuszanusimu [21].
7.3.3 AHaJau3 BJMSIHUSI TpoLecca pa3padoTKH HA OKPY:KAIOUIYIO Cpeay

[Ipouecc wuccnenoBaHusi MPEACTaBIseT M3 ceds paboTy ¢ HMHPOpMaLMEH,
TaKOU KakK TEXHOJIOTUYECKas JATEPATYPA, CTaTbhH, I'OCTw 151
HOPMATUBHOTEXHUYECKAsl JOKYMEHTAIlMs, a Takke pa3paboTka MaTeMaTH4ecKOu
MOJIETTM C TIOMOIIBIO0 PAa3IMYHBIX MPOTPAMMHBIX KOMIUIEKCOB. Takum oOpa3om,
npouecc pa3pabOTKU YCTPOICTBA HE HMMEET BIIMSHUS HETaTUBHBIX (PAKTOPOB Ha
OKpyXarollyto cpeny. lcmnonb3oBaHHash MakyjaTypa YTHIM3UPYETCS COTJIacHO

['OCT P 55090-2012 u B mocieacTBUM BTOPUYHO UCTOJB3yeTcs [23].
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7.4 be30nacHOCTH B Ype3BbIYAHBIX CUTYAUSIX

B nanHOM moppasznenie onucaH KpaTKWid aHajanu3 BO3MOXHBIX UPE3BbIYANHBIX
cutryaruii (UC), koTopble MOTYT BO3HHUKHYTH MpPH pa3pabOTKe, MPOU3BOJCTBE WU

AKCIUTyaTali MIPOECKTUPYEMOTO YCTPOUCTRA.

7.4.1 Ananu3 BepossTHbIX UC, KOTOpble MOKET MHUIMMPOBATH 00BEKT

HCCJIeJ0BaAaHUA

Paznuyarot upe3BblyaiiHble CUTYalMK IO XapaKTepy UCTOYHUKA (TPUPOJIHBIE,
TEXHOTEHHBIE, OHOJIOTO-COIMAJIbHBIE U BOCHHBIC) M MO0 MacmTabaMm (JIOKaJbHBIE,
MECTHBIC, TEPPUTOPUATIbHBIC, PETHOHANIBHBIC, PefepalibHbIC U TPAHCTPAHUYHBIE).

JUisi maHHOro OO0BEKTa HCCIEAOBAHMS HauMOOJEe XapaKTEpHBI JIOKAJIbHbBIE
texHorennble Buabl UC. Bee ocranbabie Buabl YC ManoBeposiTHBI MpU pa3padboTKe,
W3TOTOBJICHUH U DKCIUTyaTalluy yCTPOMCTBA.

Ucxons w3 Toro, 4tro OOBEKT UCCIENOBAHUN MPEJACTaBIseT H3 ceds
aBTOMATHUYECKUN BBIKJIIIOYATEIb, dJIEKTPOHHBIE KOMIOHEHTHI KOTOPOTO HEOOXOAMMO
MPUCOEAUHATh C MOMOIIBIO Maiiku, TO HamoOoJsiee BeposaTHOM YUC B JaHHOM ciydae
MOYHO Ha3BaTh M0Xap, BOZHUKIIEH B pE3yJIbTaTE KOPOTKOTO 3aMbIKaHUS B MASIIbHOM
000pyZOBaHUYU WM MPU CTOPAHUU JOPOKEK MEYATHOTO y3J1a MPU MPOXOKIACHUH T10
HUM CJIMIIIKOM OOJIBIIIOTO TOKA.

O6ocHoBanue MeponpusiTHii mo npeaorBpanieHuto YC u pazpaboTka mopsiaka
NENCTBUSA B cilydae BOZHUKHOBeHUs YC.

Mepamu, KOTOpBIE CleAyeT MPOBOAUTH Jyisl peaoTBpaineHuss YC, a UMEHHO
noxkapa, sIBJISFOTCS:

— [IpoBenenue moxapHOU MPOPIITAKTHKY;

— YCcTaHOBKA NOXKapHBIX U3BELIATEIICH;

— OcHacTka ayIuTOpUI IEPBUYHBIMU CPEJICTBAMU MOKAPOTYIICHHUS.

[Tox mosxapHO¥ TpOodUIAKTUKON TTOHUMAETCsl 00y4eHHE TOKAPHON TEXHHUKE
0e30MacHOCTH W KOMIUIEKC MEPOIPHUSTUH, HANpPABJICHHBIX Ha MPEAyNpeKICHUE

I10’KapoB, B TOM YMCJIE HHCTPYKTaXU COTPYAHUKOB.
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[ToxapHas 6e30macHOCTh 00eceUnBaeTC KOMIUIEKCOM MEPOIIPHSITHIA:

— oOydeHue, B T.4. paclIpocCTpaHEHHWE 3HAHUU O TO0KapoOe30MacCHOM
MTOBE/ICHNUH;

— MOXapHbIA HAJA30p, MpeIyCMaTpUBAIOIIUN pa3pabOTKy roCyJapCTBEHHBIX
HOPM TIOKapHOW O€30MacHOCTH U CTPOUTEIBHBIX HOPM, a TaKXkKe IMPOBEPKY HX
BBITIOJTHEH NS,

— obecrnieueHre OOOpYAOBaHHEM M TEXHMYECKHE pa3paboTku (yCTaHOBKA
MIEPEHOCHBIX OTHETYIIUTENEH.

B coorBerctBun ¢ TP «O TpeboBaHMSAX MOXapHOW OE€30MACHOCTUY IS
aIMUHUCTPATUBHOTO JKWJIOTO 3/IaHUA TpeOyeTcs YCTPOWMCTBO BHYTPEHHETO
IIPOTUBOIIOKAaPHOTO BOAOIPOBOIA.

Cornmacao HIIb 104-03 «IIpoekTtrpoBaHue CHUCTEM OMOBELICHUS JIIOACH O
II0Xape B 3JAHUSX U COOPYKEHHUSIX» JUISI ONOBEIICHUS O BO3HUKHOBEHUU MOXKapa B
KKJIOM TMOMEIICHUU JOJIKHBI OBbITh YCTAHOBJICHBI JIBIMOBBIE ONTHKO-3JICKTPOHHbIC
ABTOHOMHBIC IIOKApHBIE M3BEILIATENIM, a OIOBELICHHWE O II0XKape JOJDKHO
OCYILECTBIISITECA NOJAYEN 3BYKOBBIX W CBETOBBIX CHTHAJIOB BO BCE NOMEMICHUS C
MOCTOSTHHBIM WJTH BPEMEHHBIM ITpeObIBaHUEM JTHOCH [24].

Jlabopatopusi cuinbHOTOUHOU AnekTponuku npeanpustus «HIIL «Ilomrocy
OCHAIlleHa TEPBUYHBIMU CPEJCTBAMHU TOXKAPOTyIIeHUs: orHerymwurensmMu OVY-3
lurr., OI1-3, lmr. (mpeaHa3HayeHbl A TYIIECHUS JIFOOBIX MaTEePHAJIOB, MPEIMETOB U
BelllecTB, npumensierca s tymenus [IK u oprrexnuku, kimacc noxapos A, E). B
Tabnuie 22 NpeacTaBiI€Hbl THUIbI WCIOJIb3YEMbIX OTHETYIIUTENEH NpH IMOXape B

SJICKTPOYCTAaHOBKAX.
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Tabmuna 22 — Tumsl UCHOJB3yeMBIX OTHETYHIMTENEH Mpu  TOXape B
HIIEKTPOYCTaHOBKAX

Harmpsixenue, kB Tun orHerymuresns (Mapka)
10 1,0 nopo1nikoBoii (cepuu OII)
1o 10,0 yriekucaoTHeIN (cepun OY)

Cornacio HIIb 105-03 «OmnpeneneHne Kateropuil MOMENICHHUM, 3MaHUN U
Hapy>XHBIX YCTAHOBOK MO B3PBIBOMOXKAPHON U MOKAPHOU OMACHOCTU» MOMEIICHHUE,
MpEeIHA3HAYCHHOE IS Pa3pa0O0TKH, W3TOTOBJICHHSI W DKCIUIyaTallMH PE3YJIbTaTOB
npoekTa, oTHocuTcs K Tuny [1-2a. JlaHHbIM 0003HaUYEHHUEM XapaKTEPU3YIOTCS 30HBI,
PACIIOJIOKEHHBIE B TIOMEIIEHUSX, B KOTOPBIX OOpAaIllalOTCA TBEPJblE TOPHOYHE
BEI[ECTBA B KOJUYECTBE, ITPU KOTOPOM YJeIbHAas MOXKapHasi Harpy3ka COCTaBIIsI€T HE
MeHee 1 MerapkoyJIsl Ha KBaapaTHbIid MeTp [25].

B cnydae cpabarbiBaHMs CUCTEMBI TMOXKAapHBIX H3BelIaTesied HE0O0XO0IUMO
MO3BOHUTH MO HOMEpaM: ¢ Jiroboro Tenedona — 112; ¢ mobmnbHOro Tenedona — 101;
¢ ropoackoro tenedona — 01. OOecTOUUTH INEKTPOOOOPY/IOBAHUE, OTKIIIOYUTH
CUCTEMY BCHTWIAIIMHM, TPHUHATHL MEpPHl TYyIIeHUs (Ha Ha4YaJdbHOW CTaguu) U
00€eCIeYuTh CPOYHYIO HBaKyallMI0 CTYACHTOB W COTPYIHHUKOB B COOTBETCTBHE C
IJJAHOM 9BaKyallud, KOTOPBIA TMPEICTaBiIeH B J1a0OpPaTOpPUM  CUIILHOTOYHOM

anexkTpoHuku npeanpusatus «HIIL «ITomrocy.
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7.5 BeiBoJ 1o pa3jaeny

B paznene «CounanbHasi OTBETCTBEHHOCTh» ObUIM PaCCMOTPEHBI OMAacCHbIE U
BpeaHble (haKTOphI U pabOTHUKA B Ipoliecce pa3paboTKu, COOPKU U DKCIUTyaTalluu
YCTPOMCTBA aBTOMATHYECKOTO BBIKIIOUYaTeNst. Ha OCHOBE MOJTy4eHHBIX TaHHBIX ObLIH
HaWJEHBI CIOCOOBI YMEHBINEHUS BIUSHUS BpPEAHBIX (AKTOPOB M CIOCOOBI
yCTpaHEHHs] omacHbIX. Tak ke ObulM pa3paboTaHbl MEpPbl IO YMEHBIICHUIO
HEraTUBHOTO BIUSHUA (AKTOPOB TPOU3BOJICTBA HA 3J0pPOBbE 4YEJIOBEKa U
OKPY’KAIOLIYIO CpENy.

B cnydae  BHeapeHMs = BBILIEU3JIOKECHHBIX  METOAOB  BO3MOXHO
MpeOTBpAIllCHUE BIUSIHUS BPEAHBIX U OMACHBIX (DAKTOPOB Ha YEIOBEKA U HKOJIOTHUIO.
JlaHHBIN pa3fen U BBIBOABI B IPOLIECCE HAIMCAHUSA HMMEKOT OIPOMHYIO BaXKHOCTb,
IEIbI0 KOTOPOTO SIBISIETCA CO37aHuEe O€30MacHbIX YCJIOBUHM JJIsi 4YeJOBEeKa U
OKPYKaIOUIEH CPEIBL.

JlabopaTtopust cuinbHOTOYHOM 3nekTpoHuku npeanpustus «HIIL «Ilomrocy
COOTBETCTBYET  HOPMAaTMBHO  TEXHUYECKOM  JOKYMEHTAMM WU MOXKET

IKCILTYaTHPOBATHCS C HAJJISKAIIEeH TEXHUKOMN MO O€30MacHOCTH.
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3ak/IroueHue

Brimmycknast paboTa mocBsiIieHa MOJCIUPOBAHUIO CUCTEMBI AJICKTPOIUTAHUS
KOCMUYECKOTO arlfapaTa Ha OCHOBE MOHMKAIOIIET0 IpeoOpa3zoBaTetsl.

B xome paboTel mpoBeneH aHAIM3  OJHOTAKTHBIX  MPSIMOXOJIOBBIX,
00paTHOXO/OBBIX, MOJIYMOCTOBBIX npeoOpa3oBareneil. CnopoekTupoBaHa
CTPYKTypHasi U GyHKIUOHATbHAS CXEMBI.

BelllonHEH ~ pacyeT  NOHMXKAIOLIEro  IpeoOpa3oBaTeiss  MOCTOSHHOIO
HaIpspKeHUs, HauuHasg ¢ Kod(d@uimeHTa 3amojiHeHUs umiysibca. B dopmyse mbl
ONpEeNsieM CaMblil XyAIIMKA BAapUaHT Uil pacyeTa JAPOCCENs], YTOObl €ro SHEpruu
xBatwiio it padotel [ITTH. Ecu on Oyaer HerocTaTouHbIM, TO OH HE BbIgacT 95B.

CropoekTupoBaHa CX€Ma CHCTEMBbl YIPaBJICHUS 3apsAIHOIO YCTPOMCTBA, C
MTOMOIIIBI0 KOTOPOU BBIMOJHAETCS 3allUTa MO TOKY (KOMIIapaTop) U OrpaHUYEHUE 110
HAIpPSHKEHUIO C TIOMOIIBI0 YMEHBIICHUS MIUPUHBI UMITYJIbCa (YCUIUTENb OIIMOKH).
st atoro BeiOpan IIMM-konutposep UC1842 u HeoOxonumbii apaiisep IR2110
JUJISl yCUJICHUS 10 TOKY.

Pa3zpabortana 3] monens 3apsIHOTO YCTPOWCTBA, MEPBUYHBIM HCTOYHUKOM
SHEPIUHU KOTOPOTO CIIY>KAaT COJHEUHbIE OaTaper. BTOpUYHBIM HCTOYHUKOM DHEPTUU B
COIl KA sBnsercs akkymynaropHas Oatapes. CraOwimzanuio M0 TOKY U
HanpspkeHuto BoinosHsieT [IIMM-kouTpomuiep UC1842. JlocTUrHYyTO MOBBIIIICHUE
yAeNbHbIX TabapuTHO-mMaccoBbIXx xapakrtepuctuk COII KA 3a cuer cxemHOro
COBMEINICHUS CTaOWIIM3aTOpa TOKAa M HAMNPSDKEHUS, W 3apsIHOTO YCTPOMCTBA (M MX
(GyHKUHMIA) B OTHOM 3HEPronpeoopa3yroniem y3ie.

Hcnonb3oBaHue JaHHOW CHCTEMBbI Ha TPOU3BOJICTBE MO3BOJMUT MOBBICUTH
KaueCTBO M HAJECKHOCTh CO37]aBaeMOTo OOPTOBOTO OOOPYIOBAaHUS W armapaTypbl B
OpOUTANIbHBIX YCIOBUSX AKCIUTyaTalluM, a TAaKKe MEPEeUTH Ha MCIOJIb30BaHUE HOBBIX
KA ¢ Gosiee mpo10KUTENEHBIM CPOKOM IKCILTyaTaI|u.

Co3pnaBasi JaHHOE YCTPOWMCTBO, y MPOU3BOJAUTENICH MOSIBUTCS BO3MOXHOCTh

MOAU(PUIIUPOBATH CUCTEMY AJIEKTPOCHA0XKEHUS HA €r0 OCHOBE.
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OTpacnau NpUMEHEHHs MpenaraéMoil CXeMbl SBISIIOTCS MPEANPUSATHS U
CTPYKTYphl ~KOCMHMYECKOH  OTpaciv, NPOU3BOISAIINE U  SKCIUTyaTUPYIOIIUE
CIIyTHUKOBBIE aIaparsl.

Bricokass moTpeOHOCTh Ha MOJEPHHU3HPOBAHUE CHCTEMBI SJICKTPONMUTAHUS
OIIpENENAETCs CAEAYIOIUMU (PaKTOpaMU:

- JUHAaMUYECKOE PAa3BUTHUE CIIyTHHUKOBBIX CHCTEM pPa3HOTO poja
(HaBUTallMOHHBIE, CBS3HBIE, METEOPOJIOTUYECKWE U T.1.) M pacHIMpeHHEe HX
(YHKIIMOHAJIBHBIX MOTEHIUAJIOB;

- BHeapenue Manbix KA, KOTOpble CTpeMsTCs YBEIWYUTh CPOKOB
IKCIUTyaTalllH;

- MOBBILLIEHUE TPeOOBAaHUI K YKa3aHHBIM CIYTHUKOBBIM CHCTEMaM B ILUIaHE
HEOOXOAMMOCTH o0ecreyeHus: OONBIINX CPOKOB S3KCIUTyaTalluh B OPOHUTAIBHBIX
yCIOBUSX (FrapaHTUIHOTO pecypca);

- YBEIUYEHHE TpPEOOBAHMN K HAJEKHOCTH, KayeCTBY, U BO3MOKHOCTU
OOpTOBOM ammaparypsl 1 000pyI0BaHUsl, NpUMEHsIeMBbIX st KA.

Bce BhienepeuncieHHbpie (akTopbl MO3BOJIAT YBEIUYUTH BO3MOKHOCTH U
KOHKYPEHTOCTIOCOOHOCTh MPEANPHUATHH, pEeaTH3yIne MPOAYKIINIO B KOCMUYECKON

cdhepe, 9TO MO3BOIUT MOBBICUTH ITPUOBLIB.
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Ipusoxenue B
(00s13aTesIbHOE)

Ta6JII/IIIa B1 - BpCMeHHLIe IMOKa3aTCJIN ITPOBCACHUA HAYYHOI'O HCCICAOBAHUA

HasBanue paboTsr TpynoemkocTs paboT HUcnonuutenu JmuTenpHOCTh JImuTenpHOCTh
T min, Ye-1HU T max, 9€a-THA T oxi, YEI-THU paboT B paboumnx pabot B
aHAX Tpi KaJIeHAapHBIX
maax Ty
Ucn.1 | Hcmn.2 Ucn. 1 Ucn.2 Ucn. 1 Ucn.2 Ucn.1 Ucn.2 Ucn.1 Ucn.2 Ucn.l | Ucn.2
Bri6op 20 15 30 20 24 17 2 2 12 8,5 18 13
HaIpaBJICHUs
WCCIIETOBAHUS
CocraBnenue " 5 5 15 15 9 9 1 1 9 9 13 13
yTBEpXKICHUE
TEXHUYECKOTO
3a/laHus
[Toxbop n u3ydeHwue 5 5 15 10 9 9 2 2 4,5 4,5 7 7
MaTepUasoB MO TeMe
Kanennapuoe 10 10 25 20 16 14 1 1 16 14 24 21
TUTAaHUPOBAHHE
paboT 1o Teme
[TocTpoenue 30 30 45 45 36 36 1 1 36 36 53 53
BJIEKTPUYECKON
CXEMBI
MonenupoBanue 5 5 15 15 9 9 1 1 9 9 13 13
paboThI ycTpoiicTBa
[TonGop 5 5 15 10 9 9 2 2 4,5 4,5 7 7
KOMITOHCHTOB
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[Tponomxenue Tadauib Bl

Hassanue TpynoemkocTs paboT HUcnonuutenu JnuTenbHOCTh JnuTenbHOCTh
paboThI T min, Yen-IHA T max, Y€a-aHU T oxi, YCHI-THU paboT B paboumnx pabot B
X T KaJICHJapHBIX
IasIX T
Hcnm. Ucm. Hcn. Ucm. Hcn. HUcm. Hcn Hcn. Hcm. Hcn. Hcm. Hcnm.
1 2 1 2 1 2 1 2 1 2 1 2
TpaccupoBka 10 10 25 20 16 14 1 1 16 14 24 21
revyaTHOM
TIJIAThI
H3rorosicHue 30 30 45 45 36 36 1 1 36 36 53 53
TIJIAThI
MopenupoBanu 20 20 35 30 26 24 1 1 26 24 39 36
e Kopiyca
YCTPOMCTBA
[MocTpoenwme 20 20 35 35 26 26 2 2 13 13 19 19
MaKeTOB u
MIPOBE/ICHHE
SKCIEPUMEHTOB
Ananmms 10 10 20 20 14 14 2 2 7 7 10 10
MOJTy4YEHHBIX
pe3yIbTaToOB
OrneHka 3 3 10 10 58 58 2 2 2,9 2,9 4 4
s pexTuBHOCTH
MOJTy4YEHHBIX
pe3yIbTaTOB
CocraBieHue 15 10 20 15 17 12 1 1 17 12 25 18
MOSICHUTEILHOU
3aITUCKH
Hroro 260 233
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Ipunoxenue I

(00s13aTeIbHOE)
Tabmuna I'l — Kanennapusiit mnan-rpaduk nposenenuss HUOKP
Ne Bun pabor Hcnonuurenu Txi, [Tpoa0oIKUTENEHOCTD BHITIOIHEHUS padoT
Kall. CEHTS0pb OKTSIOpb HOSIOPB nexadpb SHBaph beBpainb MapT anpenb Mmait
AHOb1 23|12 |3 123|123 |1|2|3|1]|]2]3 213|123
1 | BriOop HampaBICHUS Crynent, Hayunsiit 3
HCCIICJIOBAHHS PYKOBOJUTEIH
2 CocraBienue u Crynent, Hayansrii 6 ==
yTBEpXKICHHE PYKOBOAUTEIH =
TEXHUYECKOTO 3aJaHUS i
3 [TonGop u u3zyueHue CryneHt 36
MaTEepHAaJIOB IO TEME
4 Kanennapuoe Crynent, Hayunbrit 3
IUTaHUPOBaHHUE PadOT PYKOBOJIUTEID
10 TeMe
5 [Toctpoenue Crynent, Hayunbiit 18
IIEKTPUIECKON CXEMBI PYKOBOJUTEIH
6 MonenupoBanue Crynent 13
paboTHI yCTpoiicTBa
7 | TlonGop KOMIIOHEHTOB Crynent, Hayunbrit 7 O
PYKOBOTHTEITh HH
8 TpaccupoBka CryneHt 24
II€YaTHOM IIAThI
9 | MsrorosieHUeE MIaTHI CryneHt 53
10 MonenupoBaHue Crynent 39
KopIlyca ycTpoiicTBa
11 | TlocTpoeHue MakeToB Crynent, Hayunsiit 19
U NIPOBEJICHNE PYKOBOJUTEIH
HKCTIEPUMEHTOB
12 | Ananu3 nosyueHHbIX Crynent, Hayunsiit 10
pe3yIbTaToB PYKOBOJIUTEIH
13 Onenka Crynent, Hayunsiit 4 i
3} pekTUBHOCTH PYKOBOJIUTEITH HH
MOJIy4EeHHBIX H
PE3yIbTATOB HH
14 CocraBiieHue Crynent 25
MOSICHUTEIbHOU
3aIUCKU
212 - Crynenr;

- CTyZleHT U Hay4HBIH PyKOBOAUTENb.
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