Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
®denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEXKIEHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

Nuctutyr JQHUH
Hampasnenue noaroroBku 13.03.02 «DnekTpoIHEpPreTuka U JJISKTPOTEXHUKA)
Kadenpa Dnekrposneprernyeckux cucreM (99C)

BAKAJIABPCKASA PABOTA

Tema paboTsl

IIpoekTpOBaHUEe UMITYJILCHOI'O KOH/IEHCATOPa BHYTPeHHell yctaHoBkH Ha 100 kB B
H30JISILMOHHOM KOpIyce

V]IK 621.319.4:621.374
CryneHt
I'pynna DPUO Hoanuch Jarta
5A2B HUrnareeB Muxann Onerosuu
PykoBogurens
J0KHOCTH [5(0] Yuenasn cTenen, Moanucey Jara
3BaHHE
JlomeHT [Tnuyruna M. T. K.T.H.
KOHCYJIBTAHTHBI:
ITo pazneny «M305111s1 371€KTPOTEXHUUECKOT0 000pY10BaHUS BBICOKOTO HAIPSYKEHUS»
J0KHOCTH [5(0] Yuenan crenenr, Moanucey Jara
3BaHHE
JlomeHT Baxos B.D. K.T.H.

ITo pazneny «®@UHAHCOBBII MEHEIKMEHT, pecypcorHEeKTUBHOCTh U PECypcocOepekeHre

Yuyenas creneHb,

J0/KHOCTH DdPUO . IMoanucn JlaTa
Crt. mpenoaBaTeb ITorexuna H.B. -
IIo pasaciny «ConmanbHass OTBETCTBEHHOCTh

JokHoCcTH DoUo Yuenas creneus, Moanuch Hara

3BaHHe

Cr. npenojaBaTenb Pomannos N.1.. K.T.H.

JOINYCTUTD K SAIIIUTE:
o Yuenas cTenens,
3as. Kadenapoii [0d (0] sBanme Hoanucy Harta
29C CynaitmanoB A.O JIOTIEHT, K.T.H.

Tomck — 2016 1.




Munucrepcrso o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
denepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

Nuctutyr JQHUH

Hampasnenue noarorosku 13.03.02 DnekTpodHEepreTuka v AIEKTPOTEXHUKA
Kadenpa Dnekrposneprernyecknx cucreM (39C)

YTBEPX]IAIO:
3aB. kadeapoii

A.O.CymaliMmanoB

(ITogmucs)  (Mata) (®.1.0.)
3AJAHUE
HA BbINOJIHEHNE BbINYCKHON KBAJIN(QUKAIMOHHOMH PadoThI
B dopwme:
\ bakanaBpckoit paboTbl

Crygnenry:

'pynna DPUO

5A2B UrnateeBy Muxauny Oneropuuy

Tema paboThI:

[IpoexTHpoBaHKE UMITYIIBCHOTO KOH/IEHCaTOpa BHYTpeHHel ycranoBku Ha 100 kB B
U30JSILIMOHHOM KOpIyce

YTBepK/IeHa MPUKA30M JUPEKTOpa (1ara, HOMep) | 2.02.2016, Ne653/c

‘ CpOK cavyu CTyJCHTOM BBLITTOJTHEHHOM pa6OTbIZ ‘

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe

B nanHON paboTe paccUMTHIBACTCA U TMPOEKTHPYETCS
AMITYJIbCHBIA KOHJEHCATOP BHYTPEHHEH YCTAaHOBKH C
OyMasKHO-MACIISTHOW M30JISIIHEH C TapaMeTpaMu:
e HowmunanpHoe Hanpsokenue 100 kB;
Emxocts 0,25 Mx®d;
Macino KacTopoBoe;
Kopnyc n30msunoHHbIH;
Hanpspkenue anepuoauueckoe 1,2/50;
Bpemst skuzan 10° umi.;
Yacrora 0,5 umr/c.

IlepeyeHb BONIPOCOB MOMAJIEKALMX
HCC/IeI0BAHMIO, IPOEKTHPOBAHUIO U
pa3padoTke

OCHOBHOI1 BOIIPOC, KOTOPBIM paccMaTpuBaeTcs B JAaHHOU
paboTe — MPOEKTUPOBAHKE MUMITYJILCHOTO KOHIEHCATOpa C
OyMa)XHO-MAacCIIsTHOW HM30JsAIHeid. B Xoxe perieHus 3Toro
BOIIPOCAa TIPOBOAMTCS KpaTKOE W3YYCHHE YCTPOMCTBA
KOHJICHCATOPOB  PA3JIMYHBIX  THIIOB,  IPOU3BOISTCS
JJEKTPUYECKUH, TEMJIOBOM pacueThl, a TaKXe ero
KOHCTPYHPOBAHHUE.

AKTyaJIbHOCTh HMCCJIEIOBaHMS JaHHOW TeMbI 00yCIIOBIIEHA
TE€M, YTO Ha JAaHHBIA MOMEHT KOHJICHCATOPHI ¢ OyMa)kKHO-




MAacCJITHOH HM30JISIAEH SIBISIIOTCS HaubOoee
pacnpocTpaHeHHBIMM B »Heprocucreme Poccuu, u ux
3aMeHa Ha OoJiee COBEpIICHHBIE KOHICHCATOPHI C
OyMa)XHO—IUICHOYHO-MACIISTHOH HU30JIsIeH 3aiiMeT
JIOBOJILHO TIPOJIOJKUTENIHHOE BPEMSL.

K nmonmomHWTENBEHBIM  BOMpOCAaM  OTHOCSTCS — pa3fien
«DUHAHCOBBI MEHEIKMEHT, pecypcod(h(eKTUBHOCTE U
pecypcocOepekeHre», B KOTOPOM MPOU3BOAUTCS TEXHHUKO-
9KOHOMHUYECKOE 000CHOBaHWE HCCIIEIOBATEIHCKON
pabotsl, a Takxke pa3zaen «ColuanbHas OTBETCTBEHHOCTHY,
B KOTOPOM paccMaTpUBAIOTCS NpoOIeMbl oOecreueHHs
0e301MacHOCTH KU3HEIEATENNbHOCTH.

Ilepedyennb rpaguueckoro Marepuasia

KoHcyabTaHThI 10 pa3jeiaM BbINTYCKHONH KBAJIM(PUKAIMOHHOH PadoThl

Pazpnen KoncyabTant
N3omamusa
ANEKTPOTEXHUYECKOTO Baskos B.D.
000pyI0BaHUs BEICOKOTO
HaIpsHKEHUS
DuUHAHCOBBIM  MEHEKMEHT,
pecypcodhheKTHBHOCTD u [Torexuna H.B.
pecypcocOepexeHne
ConuanbpHasi OTBETCTBEHHOCTD Pomantios 1.1.

Ha3Banusi pa3zienioB, KOTOpble J0/LKHbI ObITh HANMUCAHBI HA PYCCKOM U HHOCTPAHHOM
SI3bIKAX:

JlaTa BbI1a4¥ 32/JaHUS HA BBINOJIHEHHE BBINIYCKHOM
KBAJIH(HUKAIMOHHOH! padoThI 110 JMHEHHOMY rpadpuky

3aganue BbIIAT PYKOBOAUTE/Ib:

YuyeHnas crenenb,

Jo/KHOCTH [5(0]
3BaHNe

Hoanuceh JlaTa

JlotieHT [MTuayruaa M.T. K.T.H. 6.03.2016

3a)131me NMPUHAJ K UCIIOJTHEHUIO CTYAECHT:

I'pynna ()% (8) Moanuce Jara

5A2B Urnatses M.O. 6.03.2016




_ 3AIAHME JJISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHMUE»
CTyneHry:
'pynna DPUO
5A2B Urnatees Muxaunir Oneropud
HUneruryr DHepreTU4YeCKHii Kagenpa 29C
YpoBeHb 00pazoBaHust bakanasp HanpagJjenne/cnenuanbHOCTb DIEeKTPOIHEPreTHKA U
AJIEKTPOTEXHHUKA

Hcxoanble nanHble K pa3jey « PHHAHCOBBIH MeHeI:KMEHT, pecypcod(ppeKTHBHOCTH U
pecypcocOepeskeHHne»:

1.

Cmoumocms pecypcos Hayunoeo ucciedosanus (HHU):
MAMEPUATLHO-MEXHUYECKUX, IHEPeMUYECKUX, (PUHAHCOBYIX,
UHDOPMAYUOHHBIX U HETI08EUECKUX

CTOMMOCTh MaTepHaNIbHBIX PECYPCOB OMPEAEIANACh
10 CpeAHEN CTOUMOCTH 110 T. TOMCKy

Oxnazpl B COOTBETCTBUM C OKJIAZaMHU COTPYIHHKOB
HU TITY

2. Hopmbl u Hopmamuebl pacxo008anus pecypcos 30% paiioHHbIH K03 DUITHESHT
30 % npemun
20 % nangbaBku
16% HaxyIagHBIE PACXOAbI
3. Hcnonvsyemas cucmema Han02000104CeHUs, CMAGKU 27,1% oTunciIeHUs Ha COIHATIbHBIC HYXK/IbI

HAJl02086, omquwzeHuzZ, OMCKOHmup06‘aHu}1 u erdumoeaﬂuﬂ

Hepeqeﬂb BOITPOCOB, NMOJIC/KALIIUX UCCJICT0BAHULO,

NPOEeKTHPOBAHHUIO M pa3padoTke:

1. Oyenka kommepueckoeo nomeHyuald, NEPCReKMU6HOCMY U | AHaJIM3 KOHKYPEHTHBIX TEXHHUUYECKHX PELICHUH.
anemepuamus npogedenuss HU ¢ nozuyuu OIleHKH TEePCIEKTUBHOCTH MPOEKTa MO TEXHOJIOTUH
PecypcodPHexmusHoCmu U pecypcocoepedcerus Quab.

2. IInanuposanue u popmuposanue O100#cema HaAyUHbIX ®dopmupoBaHUE TUTaHa U TpaduKa pa3padOTKHU:
uccnedosanul - OIpeleTIeHIe CTPYKTYpPhI padorT;

- OIpenesIeHIe TPYIOEMKOCTH padoT;

- pa3paboTtka rpaduka ['anTa.

- MaTepuaibHbIe 3aTPaThl;

- 3apaboTHas 11ata (OCHOBHAS M JIOTIOJTHUTEIIbHAS);
- OTYHMCJICHHS Ha COLMAIIbHBIE LEeIIH;

- HaKJIa/IHbIE PACXOJIBL.

3. Onpeodenenue pecypcnoii (pecypcocbepezaiouyetr), Pacuer MHTETPAIILHOTO MoKa3aTeJst
Gunarncogotl, 6100AHCeMHOLL, COYUATLHOU U IKOHOMUYECKOU | pecypcodPPeKTHBHOCTH
aghpexmusrocmu uccied08aHus

Hepeqeﬂb rpac[)nqeacoro MaTEPHUAJIA (c mounvim ykasanuem obazamenbhvlx uepmedicetr)

1. Oyenka KOHKYpPeHMOCHOCOOHOCU MEXHUYECKUX PeUleHUl]

2. Ilepeuens smanos, pabom u pacnpeoenenue UCHOIHUMENEU

3. Kanenoapuwiti nnan-epagpux I'anma

4. MamepuanvHvie 3ampanvi

5. Pacuem 6100axcema 3ampam HTH

‘ JlaTta BbIIauM 3aJaHUA /ISl pa3/iena 1o JuHelHoMY rpaduky ‘
3agaHue BbIIAJ KOHCYJIbTAHT:
Jlo/zKHOCTH [25(0] Yuenas crenenb, IToanucn Jara
3BaHHUC
Crt. mpenoaBaTeb [Torexuna H.B. - 27.04.2016
3az[aH1/le NPUHAJT K UICITIOJTHEHUIO CTYAECHT:
I'pynna DPUO Hoanuch Hara
5A2B HUrnateeB Muxaun Oneropud 27.04.2016




3AJIAHUE JIJISI PA3JIEJIA
«COLUAJIBbHASI OTBETCTBEHHOCTb»

CTyneHry:

I'pynna DUO

5A2B WrnateeB Muxaunn osieroBud
Hucruryr N Kagenpa DIIEKTPOIHEPTETUUECKHUX

DHEPreTUYeCKuii
CUCTEM
Yposens DNeKTpO3HEPreTUKa u
o6pasoBanus bakanaBspuar Hanpas.ienne/cnennaibHOCTh
AJIEKTPOTEXHUKA

Hcxoanble JaHHbIE K pa3geiny «COIII/Ia.TIbHaﬂ OTBETCTBEHHOCTb)» .

1. Onucanue pabouezo mecma (paboueli 30Hbl, MEXHOIO2UYECKO20
npoyecca, Mexanuiecko2o 0b6opy0oeanus) Ha npeomem
603HUKHOBEHUA!

8PEOHBIX NPOAGIEHUL PaKMOPO8 NPOU3800CMEEHHOU CPeObl
(Memeoycogusi, 8peoHble Geulecmea, 0C8eUueHIe, UMb,
subpayuu, INeKMpoMacHUMHbLE NOJISL, UOHUSUPYIOUUE
u3IyyeHus)

ONACHBIX NPOSIGIEHUL (DAKMOPOB NPOU3E00CNBEHHOL
cpeovi(MexaHuuecKkol npupoobl, MepmMuieckKo2o
xapaxmepa, d1eKmMpUiecKoll, NONCaApHOU U 83PbIGHO
npupoosi)

He2amugHo20 8030€tiCMEUsL Ha OKPYICAIOWYIO NPUPOOHYIO
cpedy (ammocghepy, euopocgepy, rumocgepy)
UPe3BLINAUHBIX CUMYAYUL (MEXHO2EHHO20, CIMUXULIHOZO,
IKOIOSUYECKO20 U COYUATILHOZ0 XAPAKMeEPQ)

ITomerieHne 3aKphITOroO TUIA ¢ ECTECTBEHHOMN
BEHTUJIILMEN Bo3nyxa. IloMelieHre nMeeT Kak
HUCKYCCTBEHHBIH, TAK U €CTECTBEHHBIM HCTOUYHUK
ocgemieHus. OcHOBHOE pabodee 0OopyIoBaHUE —
II5BM.

- ®usudeckue BpeaHbie HaKTOPhI: OTKIOHCHHE
MoKa3aTesiell MUKpOKIMMaTa B TOMEIICHUH,
HEJ0CTaTOYHAasl OCBEIICHHOCTD, MOBBIIICHUS
YpOBH: IyMa, MPEBBINICHUC JICKTPOMAIrHUTHBIX U
HMOHU3UPYIOUIUX U3Iy4YeHUI

- [lcuxodm3nonorudeckne BpegHbIe (PaKTOPHL:
MOHOTOHHBIH PEXUM pabOTHI.

-Ousnueckne onacHple (PaKTOPbL: MEKTPHUESCKUI
TOK.

- HeratuBHOe BIMsSHUE HA OKPYKAIOIIYIO CPEILY:
OBITOBBIE OTXOBI.

-UpesBblualiHble CUTYallUU: NI0XKap.

2. 3naxomemeo u 0m60p 3AKOHOOAMENbHBIX U HOpMAMuUuBHbLX
OOKyMEHWZO@ no meme.

I'OCT 12.0.003-74 (c uzmen. 1999 r.), CanlluH
2.2.2/2.4.1340-03,CH 2.2.4/2.1.8.562-96, CH
2.2.4/2.1.8.556-96.

Hepeqeﬂb BOIIPOCOB, NOJIC/KAIUX HCCIACTOBAHUI0, IPOCKTHPOBAHUIO H pa3paﬁoTKe:

1.

Ananu3z 8vis61eHHbIX 6DEOHBIX PaKmMopos

NpOEKmupyemoti npou3800CMEEHHO Cpeobl 8 Cledyiouyel
noCc1e008amenbHOCIU:

Qusuxo-xumuyeckas npupooa 8pedHocmu, eé€ c6ssb ¢
paspabamvleaemol memou;

deticmeue axmopa Ha OpeaHu3M Yeno8eKd,
npuseoenie 0ONYCMUMbIX HOPM ¢ He0OX0OUMOU
PA3MEPHOCHIBIO (CO CCHLIKOU HA COOMBEMCMEYIOUULL
HOPMAMUBHO-MEXHUYECKUTL OOKYMEHN);
npeonazaemvie cpe0Cmsa 3auunmol

(CHauana KoIIeKMUSHOU 3aUuUmbl, 3amem —
UHOUBUOYATIbHBIE 3AUUMHbLEe CPeOCmEa)

- Bpennsie ¢pakTops
- HeratuBHOE BIMSHIE 3IEKTPOMATHUTHOTO U
HMOHU3HUPYIOMIETO U3ITYICHHUS OTPUIIATEIHHO BIUSICT
HAa IMMYHHYIO, HEPBHYIO, SHIOKPUHHYIO U
JIBIXaTeNbHYI0 cUCTeMEL. [IIyM HeTaTHBHO BIUSIOT
HA TICUX0(PU3NOTIOTHUECKOE COCTOSHUE.
- CanlluH 2.2.2/2.4.1340-03. HanpsokeHHOCTB
3JIEKTPUYECKOT0 MOJIS B AMAN030HE 4yacToT 5 ['—
2 x['11 He mo/KHA TpeBsInaTh 25 B/M, a B
nuna3zone yactoT 2 kKI'1p — 400 kI'1; He Gounbire 2,5
B/m.
-CanlluH 2.2.2/2.4.1340-03. Tlpu
KOHCTPYHPOBAHHE M MPOCKTHPOBAHUE YPOBEHD
3BYKOBOTI'O JIABJICHHS HE JOJDKEH MPEeBHIIAThS()
nbBA.
-YMeHbIlIeHHe MOITHOCTH OJIOKA MMUTaHUS
KOMIBIOTEPa, COKpAIllEHHE BPEMEHH MPEObIBAHUS
32 KOMIIBIOTEPOM, ITEPEPHIBHL.

2.

AHanu3 6vis161eHHbIX ONACHBIX q’)akmopog

npoeKmupyemou npou3eedEéHHol cpedwvl 8 cledyrouell

- YcTaHOBIICHBI YJUIMHUTENN B PO3€TKAX (371 CETh
TeperpyxeHa)
-du3nyeckne onacHple (PaKTOPBI: AIMEKTPHIECKHIH




nocnedosamenbHOCmu

— MexaHuueckue onacHoCmu (UCMOYHUKY, CPedcmea
3aUUmbl;

—  mepmuuecKue OnacHOCmu (UCHOYHUKU, CPEOCMEd
3awumel),;

—  91eKmpo6Ee30naACHOCHb (8 M. 4. CIAMUYecKoe
INEKMPUYECMBO, MOTHUE3AUWUMA — UCHIOYHUKU, CPEOCmEd
3awumnol),;

—  no2Hapos3puleoHe30nacHOCmb (MPUYUHDL
npogurakmuieckue Meponpusimusl, NepeuyHsle Cpeocmed
nodxcapomyuienust)

TOK.

- Bo3MOJKHBIC TIPHUYKHBI TI0Kapa: BOSHHKHOBEHHE
K3 B mpoBoke.

3. Oxpana oxkpyosrcaroujelt cpeowl:

—  3qwuma ceaumeOHol 30Hbl

— aHanuz eo30elicmeusi obvekma Ha ammocghepy (8v16pocwl);

— aHanusz e030elicmausi 06vekma Ha 2uopocgepy (copocwl);

— aHanu3z e030elicmeusi 06vekma Ha aumocgepy (0mxoowvt),

— paspabomamy peuienusi N0 06ecneueHuio IKOI0SULecKoU
bezonacrnocmu co ccvinkamu Ha HTJ] no oxpane
OKpYyorcaroujell cpeobi.

- berroBeie oTx0ab1. OTX0/B1, 00pa3yroMUecs Mpu
nonomke [IDBM.

4. 3awuma 6 upe38blualiHbIX CUMYAYUAX.

— nepeuend 603modchvix YC na obvexme;

— 6bi60op Haubonree munuunou YC;

—  paspabomka npeeeHmuEHbIX Mep no NPeoynpedlcoeHUIo
4qc;

— paspabomka mep no NoSLIUEHUIO YCIMOUYUBOCU 00beKma
K 0annoti 4C;

— paspabomka Oeticmsuti ¢ pezyismame gos3nuxwei 4C u
Mep O TUKBUOayuu eé nocieocmeuil

- Bo3mosknsie YC: moxap.
- OnoBeneHus MpH MoKape, JaTINKU IbIMa.
- [Inan sBakyanuu.

5. Ilpasosvie u opeanusayuonnvle 0Npocvl obecneyenus
bezonacnocmu:

— cneyuanvbuvle (XapakmepHule 0/ NPOEKMUPYemoll
pabouetizonsl) npagosvie HOPMbL MPYO08020
3aKOHOO0amMenbCmea,

—  OpeaHU3AYUOHHbIE MEePONPUSIMUsL NPU KOMROHO8Ke pabouell
30HbL

- [IpaBo Ha ycnoBue TpyAa, OTBEYAOIINE
TpeOoBaHUSIM 0€30ITaCHOCTH W TUTUCHBI.
- Mcrionp3oBaTh 000pynoBaHuUs U MEOETb COTIIACHO

AHTPOMCTPUYCCKUM JJaHHBIM.

\ JlaTa BbIIa4M 3alaHUA JJIA pa3/ienia o JHHEHHOMY rpauky \

3agaHue Bb11aJ KOHCYJIbTAHT:

J0KHOCTH [(%(0] Yuenas crenens, Moanucey JaTa

3BaHHE

Crt. npenofaBaresnb Pomannos N.1.

K.T.H. 10.05.16

3azlalme NMPUHAJ K HCITIOJTHEHUIO CTYAECHT:

I'pynna DPUO

Toanucn JlaTa

5A2B HraateeB Muxann Osierosuy




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
®denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEXKIEHUE

BBICILIET0 00pa30BaHuUs

«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKUI YHUBEPCUTET»

Nuctutyr SHUH
Hampasnenue noarorosku 13.03.02 DnekTpodHEepreTuka v AIEKTPOTEXHUKA
YpoBeHs oOpazoBaHus OaKaigaBp

Kagenpa Dnekrposnepreruueckux cucreM (33C)
[Mepuon Beimonuenus Becennwmii cemectp 2015/2016 yueGHOrO roma

®dopma npeacTaBieHus: paboThI:

bakanaBpckas pabota

KAJEHJIAPHBIN PEUTUHT -TIJIAH

BbINIOJIHCHH S BBIIYCKHOM KBATH(PUKANNOHHON PadoThI

CpOK cavyu CTyAC€HTOM BBIITOJIHEHHOM pa6OTBIZ ‘

9.06.

2016

Harta HasBanue pasnena (MoaxyJs) / MakcuMasbHbIit
KOHTPOJIst BUJI paboThl (Mcciel0BaHU) Oas1 pazaesa (Moay.is)
25.03.2016 r. | DnexTpuyeckuii pacuer 6
02.04.2016 r. | TenmoBoii pacueT 6
25.04.2016 r. | YaenbHble XapaKTepUCTUKU KOHACHCATOpA 3
05.05.2016 r. | [TocTpoeHHe cOOPOUHOTO YEPTEKA 5
15.05.2016 r. | ®uHAHCOBBIN MEHEKMEHT, pecypcod(h(HeKTUBHOCTD U 5
pecypcocOepexeHne
25.05.2016 r. | ConmanbHasi OTBETCTBEHHOCTh 5)
04.06.2016 r. | OdopmiieHre pabOTHI 10
09.06.2016 r. | Utor 40
CocTaBuJ npenojjaBaTelb:
Jl0/KHOCTH [(%(0] Yuenas crenens, Moanucey JaTa
3BaHHUE
JoueHT [Inuyruna M.T. K.T.H. 6.03.2016
COI'JIACOBAHO:
3as. Kadenapoii [0d (0] YueHasi cTeneHb, Hoanucy Jara
3BaHHUE
29C CymnaitmanoB A.O. JIOIIEHT, K.T.H.




Pedepar
BrinmyckHas kBanmpukanuonHas padbota, coaepkut 76 nucto, 11 pUCyHKOB,

18 Tabnui, 14 uCTOYHUKOB, 3 IPUIIOKCHHUS.

KitroueBbie citoBa: KOHIEHCATOP, OyMa)KHO-MACIISIHASL U30JISILMS, JUJIEKTPUK,
anepuoIUYeCKUid pasps]l KOHJIEHCATOpa, YacCTUYHBbIC pa3psAlbl, KOHIEHCATOpHAas

Oymara, Tu3JeKTpuIecKas IIEHKa.

OOBEKTOM HCCIIEOBaHUS SIBISIETCS UMITYJIbCHBIM KOHAEHCATOpP BHYTPEHHEU
YCTAaHOBKA ¢ OyMakKHO-MacisHOM wu3oysiiued Ha Hanpspkeane 100 kB B

HU30JEIIMOHHOM KOPITYCC.

Lenp pa®oThl — pacyeT UMIYJIbCHOTO KOHAEHCATOPa BHYTPEHHEN YCTaHOBKH
Ha Hampspkenue 100 kB, a uMEHHO, »JJIEKTPUYECKHM, TEIUIOBOM pacyeTsl
KOHJIEHCATOpa, a TaKXKe pacueT YACNbHBIX XapaKTEPUCTHK WU KOHCTPYUPOBAHHE

KOHJIEHCATOpa.

B nponecce paboThl HCMONB30BATUCH COBPEMEHHBIE TPOTPAMMHBIE TIPOYKTHI

Microsoft Word 2010, Microsoft Excel 1020, MathCAD 14, KOMIIAC.



TepMuHbI U onpeaeIeHUs

B I[aHHOﬁ pa60Te IMPUMCHCHBI CJIICAYIOINUEC TCPMHHBI C COOTBCTCTBYIOIIUMMH

OIPEICIICHUSIMHU:

anepuoAUYecKUid pa3psa KoHAeHcaTopa: Paspsan, npu KOTOpoM He
MPOUCXOANT 3aTyXaIOUINX KOJIeOaHW HampsHKEHUS Ha OOKJIagKkax KOHAEHcaTopa, a

9TO HAIIPAKCHUC ITOCTCIICHHO Y6LIB36T A0 HYJIA.

Oyma:kHo-macasinas m3oasiuuss (BMMUM): Orto wuzonsuus, sBisroniascs
HEOJTHOPOJIHBIM CJIOUCTBIM JUAJIEKTPUKOM, IPEICTaBISAIONIMM co00i cioi Oymaru,
IIPONUTAHHON MHMHEPAIBHBIM MAacCiIOM, W MACISIHBIE IPOCIOMKH, 3aIlOJHSIONINE

3a30Pbl MKy CIOSIMU OyMaru.

aMdJIeKTpuK: BemectBo (Marepualr), MNpakTHYECKH HE IPOBOJSIICE

BJIGKTpI/I‘-ICCKI/Iﬁ TOK.

AUJIeKTpUYecKasi IvieHKa: TOHKMH cloM MaTepuana, oOO0JIaJaronIuii

BBICOKHUMH 3JICKTPOU3OJIAMNOHHBIMU CBOMCTBAMH U MEXaHUYECKOM IIPOYHOCTLBIO.

AUIJICEKTPHYECCKHUE nmorepu: 9HCpFI/IH, pacccuBacmas B QJICKTPO-

HU30JLINMOHHOM MAaTCpHaJIC IO BOSI[CI\(JICTBI/ICM Ha HCT'O JICKTPUYICCKOI'O I10JIA.

H30JIA1UA 9J'I€M€HT, Hp@HHTCTBy}OH_II/Iﬁ MMPOXOKACHUIO JJICKTPHUYCCKOI'O

TOKaA.

KOHJAEHCATOP: YCTPOWCTBO Ui HAKOIUIEHUs 3apsiga W DHEPruu

QJICKTPUYICCKOI'O II0JIA.

KOHJleHCaTOopHasi Oymara: DIJIeKTpOM3OJSAIMOHHAs OyMara C BBICOKUMHU
MOKa3aTesIMU TPOOUBHOTO HAMPSHKEHUS M COMPOTUBIICHUSI Pa3pbIBY, NMPUMEHsEMasI

B KaQ4UCCTBC JUIJICKTPUKA B OJICKTPHYCCKHUX KOHACHCATOpAX.

TAHI'eHC yrJja AUJIEKTPUYeCKUX nmorepb (tgd): bespazmepHas BennyuHa,

XapaKTCpu3yromiast pacCCAIHUC BHGKTqueCKOﬁ OHCPIrUu B KOHACHCATOPC, CBA3aHHOC C


https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4

MEePEXO0JIOM 3TON PHEPruU B TEIUIOBYIO (HarpeBOM KOHJIEHCATOpA) U PACCESTHUEM B

OKPYKaroUIEU Ccpelie.

yacTuuHblii pa3psaa (UP): OTo uCkpoBOl pa3ps] O4€Hb MaJIOH MOIIHOCTH,
KOTOpBbIA 00pa3yercs BHYTPH H30JSIMM BBOJA WJIM Ha €€ IOBEPXHOCTH H3-3a

HaJIU4UsI MUKPOJIe(DEKTOB.
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Beenenue

BBICOKOBOJNIBTHBIE HMITYJIbCHBIE KOHJEHCATOPHI HAXOAST CAMOE MIMPOKOE
pacmpocTpaHEHHUE B PA3IMUHBIX O007acTsIX HayKM W TeXHUKA. OHHM HIMPOKO
WCMOJIB3YIOTCS B YCTAHOBKAX I BBICOKOBOJIBTHBIX WMITYJIbCHBIX MCIBITAHUN
CWJIOBBIX TpaHCc(OpPMATOpOB , ammapaToB, KaOeiel W BHEIIHEW H30JALMU JIMHUU
DNEKTPONEPENAYHN:  TEHEPATOPbl  UMITYJIbCHBIX  HAIPSOKEHHW,  T'€HEpPaTOphl
KOMMYTAIIMOHHBIX IEPEHANPSKECHUIN, TEHEPATOPBI UMITYJIbCHBIX TOKOB.

NMnynbcHbIE KOHIAEHCATOPHBIE YCTAHOBKM HCIIOJIB3YIOTCS Ui psaa
AIEKTPOTEXHOJOTUYECKUX II€e — MAarHUTHOM IITaMIOBKH, APOOJICHHS MOPOJ,
CEHCMMYECKON pa3BeIKU U Ap. EMKOCTHBIE HAKOIUTEIN SHEPIUU C UCIIOIB30BAaHUEM
UMITYJIbCHBIX KOHJIEHCATOPOB TaK)KE MPUMEHSIIOTCS BO MHOTHX 3JIEKTPODU3UUECKUX
YCTAHOBKaX: IS MOJYYEHHUS U UCCIECHOBAHUS BBICOKOTEMIIEPATYPHOMU IUIA3MBI, IS
CO3[IaHUSI CBEPXCWIbHBIX HMIYJbCHBIX TOKOB M MAarHUTHBIX TMOJEH. OTH
KOHJEHCATOPbl MPUMEHSIOTCSA JJIsl MOJYYEHHS MOIIHBIX HWMITYJIBCHBIX HUCTOYHUKOB
CBETA, B JIJA3€PHOM, B JIOKAIIHOHHON U PAKETHON TEXHHUKE.

My nbCHBIE KOHJIEHCATOPBI JOHKHBI 00J1a1aTh;

1) BO3MOXKHO OOJIBIIIUM 3aIIAaCOM SHEPTUU B CIMHUIIE 00bEeMa,

2) Majoi BHYTPEHHEW HWHAYKTHBHOCTBIO M OTHOCHTEIBHO XOPOIICH
JIOOPOTHOCTHIO;

3) BBICOKOW JMHAMUYECKOH YCTOMYMBOCTBIO BHYTPCHHUX COCTUHCHUMN
CEKIIWU U TPYII CEKIHH, a TAKKE KOHTAKTHBIX COCIUHEHUM;

4) KOHCTpPYKIHMH, OOeCIeuuBaronield BO3MOXKHO MEHBIINE Ta0apuThl U
y100HOE COeIMHEHHE KOHJEHCATOPOB B 0aTapen Majloil MHIyKTUBHOCTH;

5) 0OCTaTOYHBIM CPOKOM CJIYXObI B PEKHME MHOTOKPATHBIX pa3psIoB Ha
MaJTyl0 UHIYKTUBHOCTb.

Kakx mpaBuno, uMITyJIbCHBIE KOHACHCATOPHI pPabOTAIOT B  YCIOBUAX
BO3JICUCTBHS BHICOKOT'O HAIpPSsHKEHHS, YTO BBI3BIBAET HEOOXOAMMOCTH THIATEIHHOIO
Hay4YHO-00OCHOBAHHOT'O TOJIX0/la K BBIOOPY AJIEKTPOU3OJSLUMOHHBIX MaTepUaioB U

paboueit HanpPsPKEHHOCTH € yYeTOM BO3/ICHCTBUS MHOTOYUCIICHHBIX (DaKTOPOB.



5 OUHAHCOBBIN MEHEIKMEHT, pecypco3dpeKTHBHOCTH U pecypcoclOepeskeHue

5.1 OneHka KOMMeEP4YeCKOro NOTEHIHAJIA, IEPCHeKTUBHOCTH U aJIbTEPHATUB

nposenennss HU ¢ no3unun pecypcod(ppeKTHBHOCTH U pecypcocldepekeHust

B nannom paznene BKP nponsBoauTes aHain3 U INIAHUPOBAHUE KOMIUIEKCA
paboT B pamMKax HaAy4yHOTO HccieoBaHus. byayT onpeneneHsl Takue napamMmeTpsl Kak
KOHKYPEHTOCIIOCOOHOCTh  BBIMOJIHEHHOTO TMPOEKTa, TPYAOEMKOCTh IPOBOJUMBIX
pabotr, a Takke Oyaer cosmaH Tpaduk mpoBeaeHUs PabOT, MPOU3BEACH pacyeT
CTOMMOCTH MaTepUalIbHBIX 3aTpaT, 3apa0OTHOW TMUIaThl U CHOPMHUPOBAH OIOKET
3aTpaT Ha IPOEKTUPOBAHMUE.

HeoOxoaumocTh MpoBeNeHUs JaHHOTO aHajau3a O00yclOBJI€HA MOCTOSHHON
HOJIBUYKHOCTBIO PBIHKA, IOSBJICHUEM HOBBIX YCOBEPIICHCTBOBAHHBIX pa3pabOTOK.
Takoil aHanM3 Tak >K€ TO3BOJSET YBUICTh HOBBIE KOPPEKTHBBI, KOTOPHIE MOXKHO
BHECTU B HAyYHOE HUCCJIEI0BAHUE, UTOOBI CJIENATh €r0 YCHEIIHee KaK B TEXHUYECKOM,
TaK U B 9KOHOMUYECKOM IIJIaHE.

B xome mpoBeneHus aHanmm3a BaKHO PACCMOTPETh U OOBEKTHBHO OIECHUTH
CIWIbHbIE U cjal0ble CTOPOHBl KOHKYPEHTHBIX pa3paboTok.  JlaHHBIM aHamu3
MPOBOAUTCS C TOMOIIBIO OILICHOYHOM KapThl, JJIsi 4E€ro HEOOXOAMMO OTOOpaTh
HECKOJIbKO KOHKYPEHTHBIX TOBapOB M pa3pabOToK.

[To3unus pa3pabOTKU U KOHKYPEHTOB OLIEHUBAETCS MO KaXI0My IOKa3aTelto
HKCIIEPTHBIM MYTEM M0 NATHOAUIbHOM 1IKaie, rae 1 — Haubonee cnabas no3uuus, a 5
— Haumbosee cwibHasd. Beca moka3zatenei, ompenenseMble SKCIEPTHBIM IyTEM, B
CYMMe JOJKHBI COCTaBIATh 1.

AHaJIN3 KOHKYPEHTHBIX TEXHUYECKUX PELICHUM orpeensercs no Gpopmyne:

K=> BB, ,

rae K — KOHKypeHTOCIIOCOOHOCTh HAy4YHOU pa3pabOoTKU WU KOHKYPEHTA;
Bi — Bec mokazarens (B 10J151X €IMHUILBI);

B; — 6au1 i-ro mokaszarens.



B Hacrosiee Bpemsi CyHIECTBYEeT HEOOJIBIIOE KOJMYECTBO  THUIIOB
KOHCTPYKITUH M30JSIIUN KOHJIEHCATOPOB, UMEIOIINX Pa3InYHbIe KOHCTPYKTUBHBIC U
DKCIUTyaTallMOHHbIE OcOOeHHOCTH. [l mpoBelneHus aHanu3a ObUIM  BBIOpaHBI
HanOoJiee TOMYJSIPHBIE KOHKYPEHTHBIC pPa3pabOTKH, TakWe KaK KOHIEHCATOPHI C
oymaxkHo-macisHoi (BMU) u GymakHo-TIeHOUHO-MacstHOM u3osiuen (BITMUN).

OneHka KOHKYPEHTOCIIOCOOHOCTH TEXHUYECKHMX PEIICHWM MpejcTaBicHa B
Tabnure 8.

Tabnuna 8 — OueHka KOHKYPEHTOCIIOCOOHOCTH TEXHUUECKUX PEIICHUM

bamnel KoHKypeHTOCITOCOOHOCTh
Bec
Kpurepuu onenku
KPHTCPHA bBMHA BIIMUA BMHA BIIMU

HanexxHocTh paboThI 0,091 5 4 0,455 0,364
["aGapuTHBIE pa3mMepsl 0,073 4 3 0,291 0,218
JIeKTPUICCKas 0,091 4 5 0,364 0,455

MPOYHOCTD U3OJISAIUH
I'MrpOCKOITUYHOCTD 0,055 4 4 0,218 0,218

HU30JIALUN
Mexanuteckas 0,091 4 4 0,364 0,364
POYHOCTh

[Tpocrora U3roToBICHUS 0,055 5 3 0,273 0,164
[ToxxapoGe30nacHOCTh 0,091 5 4 0,455 0,364
IddexTuHoCTE 0,091 5 4 0,455 0,364

CHCTEMBI OXJIAXKICHUS
[Ipocrota oOciyKkuBaHuUS 0,073 4 3 0,291 0,218
Ilena 0,091 5 4 0,455 0,364
[Ipennonaraemelii Cpok 0091 5 5 0 455 0455

HKCIUTyaTaIH ' ’ '
3aTparet na 0,055 5 4 0,273 0,164
o0CITy’)KUBaHHE




[Tpogomxenue TabauIb! 8

bamer KoHKypeHTOCITOCOOHOCTh
Bec
Kpurepuu onenku
Kputepus | pMU | BIIMU BMU BIIMU
Punancupoanye 0,055 3 3 0,164 0,164
Hay4YHOU pa3pabOoTKu
1 4,509 3,927

[lo pe3ynpTaTaM NpOBEIECHUS aHAIW3a MOXKHO CKa3aThb O TOM, YTO B JIaHHBIN
MOMEHT MpPOEKTUpYeMasl pa3paboTKa, a WMEHHO HWMITYJIbCHBIM KOHIEHCATOp C
OyMa)XHO-MacCJIIHOM  M30JiALUeH, SBIsSIETCs Haumbojee KOHKYPEHTOCIIOCOOHOM.
Jpyroii MeTOI OLEHKHM IEPCIEKTHUBHOCTH MpoeKTa — 3TO TexHosorus QuaD. Ona
npejacTaBisieT  co0o TMOKMH — MHCTPYMEHT  M3MEPEHHs  XapaKTEpUCTUK,
OMKCHIBAIOIINX KayeCTBO HOBOW pa3pabOTKH M €€ MEpPCHEKTHBHOCTb HAa PBIHKE U
MO3BOJISIIOIIME TMPUHUMATHh PEIICHUE IeJeCO00pPa3HOCTU BIIOXKEHUS JIEHEKHBIX
CPEIICTB B HAYYHO-HCCIIEOBATENBCKUI ITPOEKT.

[loka3aTenn OIEHKM KadyecTBa M MEPCHEKTUBHOCTH HOBOW pa3pabOTKu
NoJOMpaOTC MCXOJs W3 BBIOPAHHOTO OOBEKTa MCCIEAOBAHUS C YYETOM €ro
TEXHMYECKUX U HIKOHOMHUYECKHMX OCOOCHHOCTeM pa3paboTKu, CO3JaHus U
KOMMepLHaIU3aluu.

B coorBerctBun ¢ TexHonorueir QuaD kakaplii IOKas3aTelb OLICHHWBACTCS
HKCIIEPTHBIM MyTEM MO CTOOAJIBLHOM IiKane, rae 1 — Hanbonee cnabas mo3uuus, a
100 — naubonee cunpHas. Beca mokazarenei, onpeaensieMbie IKCIIEPTHBIM ITyTeM, B

CYMMC OOJIDKHBI COCTABJIATDH I.



Tabmuma 9 — Ouenounas kapta QuaD

Bec Makci- Otnocute | CpenHeB3Belle
o JIBHOE€ HHOC
Kpurepuu onenku kpurepu | bamisl MaJIbHBIN
q 6a 3HAYCHUC 3HAYCHUC
X
(3/4) (5x2)
1 2 3 4 5}
Ilokazarenu OILICHKHU Ka4y€CTBa p33pa6OTKI/I
HanexnocTs paboTer 0,089 90 100 0,9 0,080
T'abapurmaie pasmeps! 0,071 70 100 0,7 0,050
9J'IeKTpI/I‘leCKa$I IMPOYHOCTb
T — 0,071 80 100 0,8 0,057
TexHnueckne XapaKTECPUCTHKHU 0.089 90 100 0.9 0.080
Mexanuueckas IMPOYHOCTb 0.089 80 100 0.8 0.071
HpOCTOTa HU3roTOBJICHUA 0.054 65 100 0.65 0.035
[Toxapo6e30macHOCTh 0.089 80 100 08 0.071
[Ipocrora 00cay)xuBaHuUS 0,071 65 100 0,65 0,046
Ilokazarenu OLCHKHW KOMMCPYCCKOTI'O ITOTCHIHAJIa p33pa6OTKI/I
Hena 0,089 80 100 08 0,071
[Ipennonaraemblii Cpok
SKCIUTyaTaIuH 0,089 70 100 0,7 0,063
3arpathl Ha 00CTyKUBaHHE 0.054 60 100 06 0.032
PuHaHCUpPOBaHUE HAYYHON
pagpa60TKH 0,054 60 100 0,6 0,032
KoHkypeHTOCTI0COOHOCTh
IPO/IyKTa 0,089 90 100 0,9 0,080
Hroro 1 77,05 56
OneHka KauecTBa U MEPCIEKTUBHOCTU 1O TexHojorun QuaD ompenensiercs
o opmyiie:

rae I,

1_Icp :ZBi .Bi ,

NEPCIEKTUBHOCTU HAYYHOU pa3paboTKy;

CPC€AHCB3BCHICHHOC 3HAYCHUC II0KA3aTCId KadeCTBa U




Bj — Bec nmokazarens (B 105X €AMHULBI);

bj — cpenneB3BenmeHHOE 3HAUEHHE I-TO TTOKA3aTEs.

5.2 HJIaHI/IIJOBaHI/Ie HAYYHO-HUCCJIEA0BATC/IbCKUX pa60T

5.2.1 Ctpykrypa padoT B paMKax HAYYHOI'0 UCCJIeI0BAHUA

[LmanupoBanue

CJIEIYIOLIEM MOPSIJIKE:

KOMIIJICKCAa IIPCANIOJIAracMbIX pa60T IIPOU3BOAUTCA B

- OIIpeieNieHrue CTPYKTYPhI paboT B paMKaX HAy4YHOT'O UCCIEAOBAHMUS;

- OIIPCACIICHUC YHAaCTHHUKOB Ka)KIIOﬁ pa6OTI)I;

- YCTAaHOBJICHHUC ITPOJOJDKUTCIBHOCTH pa60T;

- HOCTPOCHHUC rpa(bHKa IMPOBCACHUA HAYUYHBIX HCCHGHOB&HHﬁ.

JUist BBITIOJIHEHHSI PadOT O MPOEKTUPOBAHHUIO (OPMUPYETCS TpyIma, B

COCTaB KOTOPOW BXOJAT PYKOBOAMTENb M MHXeHep. IlepedeHb »TanoB u paboT B

paMKax  IIPOBCIACHUA

Hay49HOTI'O HCCIICAOBAaHM:I, a TaKXKC

WCITOJTHATEJIEH TI0 BUIaM padoT npuBeeHb! B Tabmute 10.

pacrpeneneHue

Tab6muma 10 — [1epedeHs TamoB, paboT U pacrpeaesieHne UCITOTHATEIEH

No JloIKHOCTD
OcHOBHBIE ATarbl Conepsxanue padboT
pab WCTIOJTHUTEJIS
Pa3paboTka TexHHUECKOro CocraBieHue u yTBEpKJIeHUe
1 PyxoBonurens
3aJJaHMs TEXHUYECKOTO 3a/laHus
[Ton6op u U3ydyeHne MaTepuasIoB Mo TEMe Wnxenep
Br16op HanpaBieHus »
. Br10op HanpaBiieHus HccieJ0BaHUM Wnxenep
UCCIIeI0BaHUM
KanennapHoe mianupoBanue padot no teme | PykoBoaurens
[TpoBeneHue TEOPETHUECKUX PACUECTOB U
) P P . P WNnxenep
000CHOBaHUH
Teopernueckue u -
DNEeKTPUYECKUI pacueT KOHJeHcaTopa Wmxenep
AKCTIEPUMEHTAIBHBIC
TennoBoi pacdeT KOHIEHcAaTopa Nuxene
WCCIIEIOBAHHS P - P p
Pacuer yaenbHBIX XapaKTEPUCTHK
8 Y PaicTep Nuxenep
KOHJIeHCaTopa




[Tponomkenne Tabnuipt 10

Ne JlomxHOCTD
OCHOBHBIE HTarbl Coneprxanue padbot

pab UCTIOJTHUTEIIS

O06o01eHne 1 OleHKa Amnanus u oneHka 3¢ hekTuBHOCTH
9 PykoBoguTenn

pe3yNbTaToB MOJIyYEHHBIX Pe3yIbTaTOB
Pa3zpaboTka TexHuuecKon
JTOKYMEHTAIIUU 1 10 PazpaboTka cOopouHOTro yepTexa WNnxenep
MIPOCKTUPOBAHHE
Odopmrnenue oTdera HO CocrapiieHue MOsSICHUTETBHOM 3aMUCKU
HWP (xommuiekra 11 (3KCIUTyaTallMOHHO-TEXHUYECKOM Nuxenep
nokyMmeHnTauu no OKP) JIOKYMEHTAI1H )

5.2.2 Onpenesienne TPYA0EMKOCTH BbINOJIHEHUSI padoT

TpyaoeMKOCTb  BBIIOJIHEHUS HAYYHOTO  MCCIEOBAaHUS  OLICHWBAECTCS
DKCIIEPTHBIM IIyTEM B YEJIOBEKO-IHSAX W HOCHT BEPOATHOCTHBIM XapakTep, T.K.
3aBUCHUT OT MHOKECTBA TPYAHO YUUTHIBAEMBIX (PAKTOPOB.

JUis ompeneneHns O0XXUAAeMOro (CpPEeIHEro) 3HAYEHMsI TPYJOEMKOCTU oy

UCIIOJIb3YyETCs cleaytomnas popmya:

t _ 3tmini + 2tmaxi
0Kl 5 !

rae t,.i— OKumaemas TPy I0€MKOCTb BBIITOJTHEHHUS 1-0i pabOThI Yes.-/H.;
tmini — MHHUMAJIBHO BO3MOXHAs TPYJIOEMKOCTh BBITIOJHEHHUS 3aJJaHHOU 1-0f1 paOdOoThI
(onTEMHUCTHYECKAs OLICHKA: B TIPEAMNOJIOKEHUN HanboJiee O1aronprusaTHOTO CTCUSHUS
00CTOSTENIbCTB), Ye.-IH.;
tmaxi — MAKCUMaJIBHO BO3MOXKHAsI TPYIOEMKOCTb BBITIOJTHCHUS 3aIaHHOM 1-0M padOTHI
(meccMMHUCTUYECKasl OIICHKA: B TMPEAMNOJIOKEHUM Haubojee HeOJIaronpusTHOro
CTEUYCHHUS 0OCTOSATEIBCTB), Y.~ /IH.

Ucxons w3  OXMAaeMOW  TPYJOEMKOCTH  paboT,  ompeensieTcs
MPOJIOIKUTELHOCTh KaXJA0W paboThl B pabodyux HgHSIX T,. Takoe BeIUMCIEHHE

HE00XO0MMO JIsl 000CHOBAHHOTO pacyeTa 3apabO0THOM TIATHI:




rae Tp — IPOAOIKUTENILHOCTh ONHON paboThl, pad.aH.;
toxi — OKUIaeMast TPYIOEMKOCTb BBITIOJTHEHHSI OJHOW paOOThI, YeIL. - TH.
Yi— YUCICHHOCTh HWCIOJHUTENCH, BBITIOTHSIONINX OJHOBPEMEHHO OJHY M Ty XK€
paboTy Ha JaHHOM JTarie, yedl.

[Tpumep pacuera (COCTaBJIICHHUE W YTBEPIKICHHUE TEXHUYECKOTO 3aaHUS), IS
OCTaJbHBIX PaOOT pacyeT MPOBOJAUTCS aHAJIOTHYHO:

3t 421, 3-2+2.7
0oHC 5 5

= 4 yej-nHE;

4
T =-2¢=—=2 nus,
Ty T

5.2.3 Pa3paboTka rpaduka npoBeeHHsI HAYYHOT0 MCCJIeI0BAHUSA

I'padux mpoBeneHWS HAYYHOTO WCCIASAOBAHHWS TIPEACTaBUM B (opme
nuarpaMMbl ['aHTa, TOPU30HTAIBHOTO JIEHTOYHOTO Tpaduka, Ha KOTOPOM PabOTHI 1O
TeMe MIPEICTABIISIFOTCS MPOTSHKEHHBIMU BO BpEMCHU OTpE3KaMH,
XapaKTEPHUIYIOITUMUCS JaTaM{ Hadalla 1 OKOHYAHHSI BBITOJTHEHHBIX Pa0OoT.

st ynoOctBa moctpoeHusi rpaduka, JIUTEIBHOCTh KaXKIOTO U3 STaIoB
paboT u3 pabouux JHEW CclielyeT MepeBecTH B KajeHaapHble AHU. s 3TOTO

HEO0OXOIMMO BOCIIOJIBL30BATHCS CIICYIONMICH (hOpMYJITON:

TKi :Tpi k

Kai !

riae Ty — IpOIOIKUTEIBHOCTD BBITIOJIHEHUS 1-i paOOThI B KaJCHIAPHBIX JTHSX;

Tpi — IPOIOIKATENILHOCTD BBIITOJHEHUS 1-i pa0OTHI B paOOYMX JTHAIX;

Kall —go3(PUIIMEHT KaleHIapHOCTH.

KoaddurmenT xkaneHaapHOCTH onpeAessieTcs mno cienyroiei hbopmyre:

k _ Tlcan
t o oo
Kai BBIX np
T o .
ra€ = — KOJMYECTBO KaJICHAAPHBIX THEU B TO1Y;

Ty — xommuecTBO BBIXOJHBIX JHEHN B rOJY;



T

T

Kai

P — KOJMYECTBO IMPasaAHUYIHBIX HHeﬁ BTronay.

366

k =
“.r -T. -T  366-119

np

Kan B8bIX

T

Kan

366

k =
“or -T, -T  366—66

np

Kan B8blX

=1,48 s S5-mHEBHOU paboyel Henemnu;

=1,22 s 6-7HEBHOM pabodeil Helemnu;

Paccuntannbie 3Ha4YeHHWs B KaJIGHAAPHBIX MHAX MO Kaxkaor pabdore T

OKPYTJIACM O OCJIOro 4Yuciia. Bce paCcCHUUTAHHBIC 3HAYCHUA CBOJHUM B Ta6JII/IIly 11.

Tabmuma 11 — BpeMeHnHbIe OKa3aTeau MpOBEICHNS HAYIHOTO UCCIIEAOBAHUS

TpynoémkocTs pabot JmrensHocTs | JUIMTEIBHOCTH
tmin, tmax, tooci, pabot B pabo- paboT B KaJIeH-
qyea-AHW | YelI-AHM | 4YeJ-JHHU YuX JHAX HapHBIX JHAX
T . .
pl Kl
Ha3Banue
paboTsl 2 = = = 4
S IR B B Bl
2|5 g|= g|=f g | = : | =
& £ & £ £
CocraBnenue 4 6 5 3 4
TEXHUYECKOI' 0 331aHus
[Ton6op u n3yyenue ma- 6 8 7 4 6
TEPUAJIOB TI0 TEME
Be100p HanpasieHus uc- 3 4 3 2 3
CJIeI0BaHUU
Kanennapnoe mianupo- | 11 15 13 7 8
BaHUe pPadoT MO TeMe
IIpoBencHue
TEOPETUYECKHX PACUETOB 9 12 10 5 7
1 000CHOBaHUI
DNEeKTPUUECKHUI pacyeT 10 14 12 6 9




[Tponomkenne Tabmumpr 11

TpynoémkocTs paboT JmuTenbHOCTD JmuTenbHOCTD
tmin, tmax, toocis pabot B pabo- paboT B KaJIeH-
yela-gHA | 4Yel-AHM | 4YeJ-IHU quX JHAX HAapHBIX THAX
T . T.
pl Kl
HasBanne
paGors! 2 2 : = 2
g glg Elg & | 8 & 8
= s = o) = o) = = = an)
= ) = 5} = 5} = 9] = 5}
2 ¥ 2 ¥ 2 ¥ 2 % 2 ¥
g T 8 T g T 8 T g T
Sl= g |=]¢g|= 2 < g <
> > > > >
=% =% A A =%
TeroBou pacyer 12 16 14 ! 10
Pacuer ynenpHbIX
XapaKTEPUCTHUK 15 21 18 9 13
KOHJIEHCATOpa
Ouenka >¢pdexTuBHOCTH | 11 15 13 7 8
MOJIyYEHHBIX PE3YJIbTATOB
[TocTpoenue cOOpOYHOTO 16 20 18 9 13
yepTexka
CocraBiieHue NOsSICHU- 7 9 8 4 6
TEJILHOM 3aITNCKH

[Ipumep pacuera (cocTaBlIeHHE U YTBEPKICHUE TEXHUUECKOTO 3a/1aHus ), s
OCTaJbHBIX PabOT pacyeT MPOBOIAUTCS aHAJIOTHUYHO:

T.=T, k,, =3122=3,66~4 nus.

Ha ocHoBe Tabmuupbl 4 CcTpoMM KalleHOApHBIA IUIaH-TpaduK  IJIs
MaKCHMaJbHOIO MO JUIMTEIBHOCTH UCHOJHEHHs paboT B paMKax Hay4yHO-
HCCIIEIOBATENIbCKOTO MPOEKTa ¢ pa3douBKoOM mo MecsauaMm u aekaaam (10 gHeit) 3a
nepuoj BpeMeHU nuruioMupoBaHud. llomyueHHbli rpaduk mnpeacTaBieH B BHUIE

Ta0uIe! 12.



Tabmuma 12 — Kanenpapusiii mian-rpaguk ['anta

i IIpoa0KUTETHHOCTH BHINOJIHEHHS PadoT
o %‘-’()T Buy paGor HCH?IJ:IH“Te K;(H beBp | mMapT anpenb Maifi UIOHBb
m | 21]3]1]2)13]1]23 2 1|2
CocrasinieHue u o
1 yTBEpXKIeHHE TeX- | PykoBoau- 4 3
HUYECKOIo 3a]1a- TeNb
HUS
[TonGop u uzyue-
2 HHUE MaTepHaJloB Wmxenep 6
10 TeMe
Br160op Hampasie-
3 HUS Wuxenep 3
HUCCIEeN0BaHUN
Kanengapnoe mna-
4 HUpOBaHUE padoOT Pyxosonu- 8
10 TeMe rerb
[IpoBenenue Teo-
PETHUYECKHX pac-
5 YETOB M 00OCHO- Nnxenep 7
BaHUM
6 DIIEKTPUYECKUI Vikerep 9
pacuer
7 TeroBo# pacuer Vokerep 10
KOHJICHCATOpA
VY nensHble
8 XapaKTePUCTUKU Wnxenep 13
KOHJICHCATOPa
Onenka ¢ ¢ek-
9 TUBHOCTH TOJTY- PyxoBou- 8
YCHHBIX Pe3yJIbTa- TENb
TOB
10 [Toctpoenue cbo- Vrxenep 13
POYHOTO YepTekKa
Cocragnenue mno-
11 | scHUTENBHOM 3a- Wnxenep 6
MTUCKH)

— PYKOBOJIUTCIIDb, . — MHIKCHCD.

Htoro JIUTCIBHOCTD pa60T B KAJICHAAPHBIX JHAX PYKOBOJAHUTCIIA COCTABJIACT

20 nHel, a uHXXeHepa 67 aHel.



5.3 BrokeT HayYHO-TeXHUYeckoro ucciaenopanus (HTH)

5.3.1 Pacuert maTepuaabubix 3aTpat HTU

JlaHHast cTaThs BKJIIOYAET CTOMMOCTh BCEX MAaTepHUasIOB, UCIOIb3YEMBIX MPHU
pazpaboTke TipoekTa. K HHUM OTHOCSTCS MaTepuaibl, HEOOXOIUMBIE IS
W3TOTOBJICHUSI TIPOJYKIMH, MOKYIHBbIE MaTepHallbl, HUCIOJIb3yeMble B IIpoliecce
MPOU3BOJCTBA MPOAYKIUU JJIsi OOECrleueHuss HOPMaJIbHOTO TEXHOJOTHYECKOIro
npoiecca.

MarepuanbHble 3aTpaThl, HEOOXOAUMBIE JJIsl TaHHOU pa3pabOTKU, 3aHOCHUM B

Tabnuiy 13.

Tabnuna 13 — MatepuanbHbie 3aTpaThl

3arpatbl Ha
Enunnna Ilena 3a en.,
Haunmenosauue KomnuectBo marepHaisi (3,),
U3MEPCHHS pyo.
pyo.
bymara nisa
pUHTEpa, T 200 2 400
dopmar A4
Kaptpuoi a1 It 1 2000 2000
pUHTEpa
Habop
HACTOJIbHBIA 106y 1 200 200
KaHUEISAPCKUI
Hroro 2600

5.3.2 OcHoBHasi 3apadoTHAasI MJIATA UCTIOJTHUTEJIel TeMbl

Benmnuuna pacxofoB mo 3apa0OTHOM IUIaTe€ OMPENENseTCs HCXO0Isd U3
TPYIOEMKOCTH BBIMOJHAEMBIX paOOT U JCUCTBYIOIIEH CHUCTEMbl OKJIQJIOB U
Tapu(HBIX CTAaBOK. B cocTaB OCHOBHOHM 3apabOTHOM IUIATHI BKJIIOYACTCS MPEMUS,
BhHITJTaUMBaeMasi €KeMecsdYHo 13 QoHma 3apaboTHo 1iaTel B pazmepe 20 —30 % ot

Tapuda Wi OKJIaja.




Mecstunbli TOTKHOCTHOW OKJIAA I PyKOBOIUTEIIA:

3,=3,. A+k, +k,) k,=23264,86-(1+0,3+0,2)-1,3= 45366 pyO.

Mecs4HbIN TOKHOCTHOW OKJIAJ ISl MHKEHEPA:

3,=3,.-U+k, +k) -k, =14584,32.(1+0,3+0,2)-1,3= 28439 py6.,

rae 3, — 3apaboTHas 1maTa 1o TapudHoOi cTaBke, pyo.;
Knp — IpeMuanbHblii kodddunuenT, papuslit 0,3;
k, — ko3 dunmenT nomnar u HagoaBok cocraniser 0,2;

K, — paifonnslil koapdunrent, paBuslii 1,3 (114 ropona Tomcka);

CpennenneBHas 3apabOTHasI MIaTa pacCUUTHIBAETCS 1O hopmyJie:
_3,'M
i F

a

3

rae 3, — MECSUHBIN JOJKHOCTHOM OKJaa paboTHHKA, pYO.;

M — KoJIM4YecTBO Mecs1EB pabOThI 0€3 OTITyCKa B TE€YEHHUE TOfa:

npu otiycke B 24 pab. nueit M=11,2 mecsua, S-1HeBHas HElEIs;

npu otiycke B 48 pad. nueit M=10,4 mecsua, 6-1HeBHas HEAEIS;

F. — nelicTBuTenbHBI ro0BOM (POHI padoyero BpPEMEHU HAYYHO-TEXHUYECKOTO

nepconaia, pad. a. (Tabnuna 14).

Tabnuua 14 — bananc paboyero BpemeHu

[Tokazarenu pabodyero BpeMeHu PykoBogurens Nuxenep

Kanennapnoe uucino guei 366 366

KonnuecTBo Hepabounx JAHEH:

e BEIXOJHBIE THU 52 105

e Tpa3JHUYHBIC THH 14 14
[Totepu paGouero BpeMeHHU:

® OTIYCK 48 24

® HEBBIXOJbI IO 00JIC3HU 7 7

JleiicTBUTENBHBIN ro10BOM (OHA pabouero BpeMeH! 245 216




Taxum oGpazom, A pyKOBOAUTENS U UHKEHEPA COOTBETCTBEHHO:

3.-M  45366-10,4
o F -

0

3, =1925,7 py0.,

_3,-M 28439.11,2
o F, 216

OcHoBHasi 3apaOoTHas 1miata (3,,) OT MPEANPHATHS PACCUUTHIBACTCS TIO

=1474,6 py6.,

cienyromieit hpopmyie:
3OCH :3,Z[H .Tp;

rne 3o — OCHOBHAs 3apaboOTHAs TuIaTa OJJHOTO paOOTHHKA;

T, — IpOIOIKUTENBEHOCTD PAOOT, BHINOIHAEMBIX HAYYHO-TEXHUYECKUM PAOOTHUKOM,
pad. ax. (Tabmuma 15);

3. — CpeaHenHeBHas 3apaboTHas 1iaTa paboTHUKA, PYO.

JIJ1st pyKOBOAMTEIS ¥ MHKEHEPA COOTBETCTBEHHO:
3w =35, - T, =1925,7-20=36588,3py0.;
3o =3, - T, =1474,6-67 =98798,2py0.,
rae 3,.,— OCHOBHas 3apa00THas IJlaTa OJHOTO PaOOTHHKA;
T, — IpOAOIKATENBHOCTh PA0OT, BBINOJIHAECMBIX HAyYHO-TEXHUYECKUM PAOOTHUKOM,

pab. JH.

3y, — CpenHeIHEBHAsI 3apaboTHas 11aTa paboTHHKA, PYO.

Tabnuma 15 — Pacder ocHOBHO# 3apabOTHOI TIaThI

HcrnonauTenu ;;g Krp Ky Kp 193;’6 l?;%’ pa g p:HH- 2;’%{
PykoBoauTeNH 2326486 0,3 | 0,2 | 1,3 | 45366 | 19257 20 36588,3
Wuxenep 14584,32| 0,3 | 0,2 1,3 | 28439 | 1474,6 67 98798,2

Hroro 3oy, pyd| 135386,5




5.3.3 lonoiHuTE IbHASA 3apa0O0THAS IVIATA UCIIOJHUTEJIe TeMbl

3arpaThl MO JOMOJHUTENBHON 3apaOOTHOM IJlaTe€ WCHOJHUTENEH TeMbl
YUYUTBHIBAIOT BEJIWYMHY IMPEIYyCMOTPEHHBIX TpynoBeIM Koaekcom P® nommar 3a
OTKJIOHEHHE OT HOPMAJIbHBIX YCIOBUW TpyJa, a TakKe BBIIUIAT, CBS3AHHBIX C
oOecrieyeHueM rapaHTUi U KOMITEHCAIIUH.

Pacuer nomosiHMTENbHOW 3apaOOTHOM TUIAThl BEAETCS MO CIEAYIONICH
dbopmye:

3()0n:kdon 'BOCH’

rie Kon — Ko3(hGUIMEHT IOMOJHUTEIBHON 3apa0OTHOM IUIaThl (Ha CTaauu
NPOCKTHPOBaHUs puHUMaeTcs paBHbiM 0,12 — 0,15).

Torz[a AJI PYKOBOAUTCIIA U MHKCHCPA COOTBCTCTBCHHO!

3 =k, -3 =0,14-36588,3=5122,36 py6.;

odon oon 0

=k, -3, =0,14-98798,2=13831,75 py6.;

oon

3

odon

e Kion — KO3 GUIUEHT TOMOTHATEILHON 3apa0b0THOM I1IaThl, paBHbIi 0,14,

5.3.4 OT4ucIaeHns BO BHeOIOAKeTHbIE (DOHIBI (CTPAXOBble OTYHCICHHA)

B naHHOW cTaThe pacxolOB OTpaXkaroTcs 0Os3aTeNbHbIE OTYUCIEHUS IO
YCTAHOBJICHHBIM 3aKOHOJATENbCTBOM Poccuiickoit ®enepannyu HOpMaM OpraHam
rocyaapcTBeHHoro coruaiabHoro crpaxoBanus (PCC), nencuonnoro donna (I1D) u

MenuuuHckoro crpaxoBanus (ODDOOMC) ot 3aTpart Ha oriaTy TpyJaa pabOTHUKOB.

Benuuuna otuncieHuit BO BHEOIOKETHBIC (DOHIBI ONIPEACNICTCS UCXOMIS U3
cieayronieit GopmyJb:

3 ne6 ksne& ) (3ocy + 300;1 )’

B

e Ky — KOI(DOUIMEHT OTYMCICHUN Ha yIUIaTy BO BHEOIOKCTHBIC (POHIBI
(merncuonnbId (HoHA, HOH 0053aTEITHPHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).
Ha 2016 r. B coorBercTBUU ¢ DenepanbHbIM 3aKOHOM OT 24.07.2009 Ne212-

®3 yCTaHOBJIEH pa3Mep CTpaxoBbIX B3HOCOB paBHbIN 30%. Ha ocHOoBaHnM myHkTa |



cT.58 3akoHa Ne212-O3 nnst yupexIeHuN OCYHIECTBISAIOMNUX 00pa30BaTEeNbHYIO U
HAy4YHYIO JesATeIbHOCTh B 2016 romy BoauTcs moHukeHHas ctaBka — 27,1%.
OTtuuncnenust BO BHEOIOKETHBIC (DOHJIBI TIPEICTaBIeHbI B TabuIe 16.

Tabmuna 16 — OTuncnenus BO BHEOIOIKETHBIE (DOH/IBI

OcHoBHas 3apa0oTHas 11aTa, JomnonnurensHas 3apaboTHas
Hcnonuurens
pyo. miaTa, pyo.
PykoBonuTens 36588,3 5122,36
WNnxenep 98798,2 13831,75
Koaddurnuent oruncnenuit
0,271
BO BHEOIO/KETHBIE (DOH/IBI
Hroro
PykoBonuTens 11303,6
Wnxenep 30522,7

5.3.5 Haksagnsblie pacxoabl

HaknaaHple pacxoJpl YYHTHIBAIOT 3aTpaThl OpPraHU3AIMH, HE IOMNABIINC B
IOPEIbIIYIIAE CTAaThH pPACXOJIOB: TIeYaTh W KCEPOKONHMPOBAHUE MaTepUAIOB
WCCJICIOBAHMS, OIUIaTa YCIYT CBSI3HM, JJICKTPOSHEPIHM, IMOYTOBBIC M TelerpadHbie
pacxonpl, pa3sMHOXEHHE MaTepuaioB W T.O. VX BenwuuHa omnpeaensercs IIo
cneayrlieit hopmyiie:

3, = (Cymma crareri 1+4)-k, ,

rae Ky, — KO3 PUIUEHT, yUUTHIBAIOIIHI HAKIAAHBIC PACXOIbL.
Bemmunny kod(d¢unmenta HakIaTHBIX pPacXoJ0B MOXKHO B3SITh B pa3Mepe
16%.
3,4 = (cymma crareit 1 +4) -k, =(3, + 3., + 3,,, + 3,.)- 0,16 =

oon

= (73805 +135386,6 +18954,11+ 41826,3) - 0,16 = 43195,5 py6.,

rae Kyp — K03 QUIUEeHT, yUUTHIBAIOIINIA HAK/IAAHBIE PACXO/BL.

Bennuuny ko3¢ duiinenta HakJIaJHBIX PAcX0JA0B MOXHO B34Th B pazmepe 16%.




5.3.6 ®opMupoBaHue OIO/KETA 3aTPAT HAYYHO-HCCJIEI0BATEIbCKOI0 MPOEKTA

PaccuntanHas BenmMuuHA 3aTpaT  HAYYHO-HMCCIEIOBATEIBCKOW  PabOTHI
SBJIIETCSI OCHOBOW JuTsi (hOpMHpOBaHUs OOJKETa 3aTpaT IMPOEKTa, KOTOPHINM TpH
GbOpMUPOBaHUN JIOTOBOpPA C 3aKAa34MKOM 3alIHINASTCS HAyYHOW OpraHM3aiiei B
Ka4yeCTBE HIDKHETO Tpe/iea 3aTpaT Ha pa3padoTKy HAyYHO-TEXHUYECKON TIPOTYKIIHH.

Onpenenenue OmoKeTa 3aTpaT HAa HAYYHO-HCCIIEIOBATEIbCKUM MPOEKT

npuBeJieH B Tabsmie 17.

Ta6nuna 17 — Pacuer Grokera 3arpatr HTU

HaumenoBanue cratbu Cymma, pyoO. %
1. Marepuansubie 3atpatel HTU 2600 1,1
2. 3atpaThl 110 OCHOBHOM 3apabOTHOM
135386,6 56
IJIATE UCTIOJIHUTENEH TEMBI
3. 3aTpatsl 10 TOTOTHUTEIHLHOM
18954,11 7,8
3apabOTHOI T1aTe UCIIOTHUTENEH TEMbI
4. OtunciieHHsI BO BHEOIOKETHBIE (DOH/IBI 41826,3 17,3
5. HakmagHbie pacxo sl 431955 17,8
6. bromxker 3atpar HTU 241962,51 100

B pesynbrare npoBe/ieHHs] pacuyeToOB [0 OCHOBHBIM CTAaThsIM, COCTABIISIOIIUM
OIO/DKET HAy4YHO-UCCIIENOBATEIbCKOIO MPOEKTa, OblIa COCTaBJIEHa WTOrOBas
Tabnuila, TJIe HArJsAHO TIPEICTaBlIeHo, yTo cymma Oroketa 3aTpat HTU cocraBuna
241962,51 pyOsneii, nmpuyeM HauOOJbINAS YacTh 3aTPAT MPUXOJIUTCS Ha BBITLIATY

OCHOBHOM 3apa0O0THOM TIaThl UCTIOJHUTEINAM TeMBI (56%).




9.4. Onpenesenue pecypcHoii 3¢ppeKTUBHOCTH UCCIeT0BAHUSA

Onpenenenne  >PPEKTUBHOCTH  MPOUCXOAUT HA  OCHOBE  pacuera
WMHTErpaJIbHOTO  TMMOKa3aTens A(Q@PEeKTUBHOCTH HAyyHOro wuccinefgoBaHus. Ero
HAaXOXJICHUE CBS3aHO C OINpPEACICHUEM JIBYX CPEIHEB3BEIICHHBIX BEIMYUH:
dbunancoBoit »ddexkTuBHOCTH U pecypcodddexkTuBHOCTH. Tak Kak ompenesieHHe
¢unaHCcOBON 3(PPEKTUBHOCTU HE MPENCTABISETCS BO3MOXHBIM B JTaHHOM CiydYae,
MPOU3BEIEM OLIEHKY pecypcod(h(PeKTUBHOCTH HAyUYHOU pa3pabOTKHU.

WuTerpanbHbiil oka3atens pecypcodPPeKTUBHOCTH BapUAHTOB UCTIOTHEHHUS

06’bCKTa HNCCIICOAOBAHUA MOKHO OIIPCACIUTD CICAYIOIINM 06p3.30M:
Ipi = § :ai 'bw
I

rae P’ — WHTerpalbHbIA IOKa3aTelb pecypcodPdEKTHBHOCTH Ui i-r0 BapuaHTa

UCITOJIHEHHSI pa3pabOTKU;

a; o .
' — BecoBOM KOA((DUIIMEHT 1-r0 BapHaHTa UCIIOJHEHUS pa3paboTKH;

bia biP

— OasibHas OLIEHKA 1-T0 BapHaHTa UCIIOJHEHUS pa3pabdO0TKU, YCTaHABIUBAETCS
HKCIIEPTHBIM IyTEM IO BRIOPAHHOI 1IKaJle OLIEHUBAHNUS;

N — 4KCII0 MApaMEeTPOB CPABHEHMUS.

Pacuet uHTErpanbHOro mokazatelis pecypco3pPpeKTUBHOCTU NMPEACTABICHBI B

dbopme TabauIp! (Tabnuma 18).



Tabnuna 18 — CpaBHHUTENbHAS OLIEHKA XapaKTEPUCTUK BAPHAHTOB UCTIOTHEHHUS

IIPOEKTa
OOBeKT nccienoBaHus Becosoii Hcn.1 Hcn.2
KodhuUmeHT BMUA BIIMU
Kputepun rapamerpa

HanexHocTh paboThl 0,147 5 4

["aGapuTHBIE pa3mepsl 0,118 4 3

DneKTpuyuecKas MPOYHOCTh U30JISILIUU 0,118 4 5)

TexHuueckue XxapakTepUCTUKU 0,147 3) 5)

Mexanuyeckasi IpOYHOCTb 0,147 4 3

[IpocToTa U3roToBICHUS 0,088 5 3

[Toxxapo6e30macHOCTh 0,147 5 4

[TpocTota oOcyKuBaHuUs 0,088 4 3

HUTOTI'O 1 4,529 3,824

B pesynbpTaTte BHINOIHEHHs 3aJaHUil JAHHOTO pasjenia Oblia MPOU3BEACHA
OIlCHKa KOHKYPEHTOCIOCOOHOCTH. 3HaueHHe NoKaszarens nepcrektuBHocTd (I1g,)
COCTaBJISIET 56 - 3TO TOBOPUT O TOM, 4TO nepcrekTuBHOCTh HTU BoIme cpennero. I1o
pe3yapTaTam pacyeToB ObLIO YCTAHOBIEHO, YTO JUIUTEIHHOCTH PA0OT B KaJICHIAPHBIX
JTHAX JJI1 pYKOBOAMTEINS cocTaBiisieT 19 nHeit, a nns uHxeHepa 67 aneil. Cymma
oromkera 3atpatr HTU cocrtaBuma 241962,51 pybneii. C ToUku 3peHHs] pecypcHOU
3 PEKTUBHOCTH, JJI PEIICHUS TTOCTaBJICHHON B 0aKajgaBpCKOM paboTe TeXHUYSCKOM
3amaun ObUT BEIOpaH HamOoJee MOIXOMIINA U BRITOAHBIA BapUaHT, TaK KaK UMEHHO

OH MMeeT HauOOoJIBbIINN UHTETPATBHBIN MoKazaTeNnb pecypcoddextuBHocTu (4,529).



