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3AZJAHUE
HA BbINOJIHEHHE BBINYCKHOI KBAJIN(PUKAIMOHHONH PadoThI
B dopwme:
‘ bakanaBpckoit paboThI
Crynenry:
'pynna DPUO
5A2B UyeBckomy Auiekcero AJIeKCaHAPOBUYY

Tema paboThI:

HpOGKTI/IpOBaHI/Ie HUCTOYHHUKA IMUTAHUA OJI KACKAaJJHOI'O Ir€HCpaTOpa BEICOKOI'O HAIIPSIKCHUSA
IIOCTOSAHHOI'O TOKa

YTBepxkIeHa MPUKA30M JUpeKTopa (1ara, Homep)  2.02.2016, Ne653/c
‘ Cpok c/1ayul CTyA€HTOM BBIIIOJIHEHHOM pabOThI: ‘ 25.06.2015
TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1anHble K padoTe

ChopoekTupoBaTh U HUCCJIEAOBaTh  OJIOK
YMHOKEHHUS KAacKaJIHOTO reHepaTopa
BBICOKOTO HAMpPSKEHUsSI TOCTOSHHOTO TOKa
JUISL  WCIOJIb30BaHMSI €ro B KauecTBe
7a0opaTOpHOrO  CTE€HJAa W 3apsiAHOTO
YCTPOMCTBA BHICOKOT'O HAIIPSIAKEHUS:

e BpixogHOE HampspKEHUE  reHepaTopa

20 xB;
o [lageHue HampsbKeHHsT HAa BHYTPEHHEM
COIPOTHUBIICHUU reHeparopa AU

He 6omee 10%;

o Kimmaruueckue ycinoBusa Y XJI4;

e Xapakrep Harpy3Ku: aKTUBHas,
conpotuBiiecHueM He MeHee 50 Mowm;
€MKOCTHas1, EMKOCThIO He Oosiee 1 MkD.

JlonosiHuTENbHBIE TPEOOBAHUSL:

e HarngaHOCTh KOHEYHOM YCTAaHOBKU B

KauyecTBEe Ja0OPaTOPHOTO CTEHAA.




Ilepeyens  BONMpPOCOB,

MOAJIEKALIAX

HCCICI0BAHUI0, TIIPOCKTUPOBAHUIO

pa3padorTke

U

CrnpoekTupoBaTh 610K YMHOXEHUS
KACKaJIHOT'O reseparopa BBICOKOTO
HANpsDKEHUs] TOCTOSIHHOTO ToKa. PaccmoTpeTh
BONPOCHI  MPOEKTUPOBAHUS  KACKAJHOIO
reHeparopa, BbIOOpa pexuma ero padoThl B
3aBUCHUMOCTH OT XapaKTEpPUCTUK HMCTOYHHKA
NUTaHUS U TeHEPATOopa.

K 1ononHUTENbHBIM BONpOCaM OTHOCATCS

pasnen «DPHUHAHCOBBIN MEHEI>KMEHT,
pecypcod3pheKTUBHOCTD u
pecypcocoepexeHue, B KOTOPOM
MIPOU3BOJIUTCS TEXHUKO-3KOHOMUYECKOE
000CHOBaHUE HCCIIEIOBATENBCKON paboOTHI, a
TaKXKe paszaen «CounanbHas
OTBETCTBEHHOCTHY, B KOTOpPOM

paccMaTpuBarOTCS MPOOJEeMbl  00CCTICUCHHUS
0€30IaCHOCTH KU3HEIEATEIILHOCTH.

Ilepeyennb rpaguyeckoro marepuajia

KoHcyabTaHThI 10 pa3jieaM BbINYCKHONH KBAJIN(UKAIMOHHON Pad0ThI

Paznen KoncyapTant
BpICOKOBOIBTHBIE
UCIIBITATEIIbHBIE YCTAHOBKU U JlaBpunoBuy B.A.

HN3MCPCHUSA

dunaHcoBBIN MEHEJ[’KMEHT,

pecypcoddexTuBHOCTD
pecypcocOepekeHIe

n

TTorexuna H.B.

ConmanpHas OTBETCTBEHHOCTD

Pomanrnos ..

Ha3zBanus pa3xejioB, KOTOpPbIC JOJKHBI ObITh HANMHMCAHLI HA PYCCKOM U HHOCTPAHHOM

SI3bIKAX:
I[aTa BbIIa4YU 3alaHusA Ha BBIINIOJIHEHHE BI)IHyCKHOﬁ 3.02.2016
KBATH(UKAIMOHHOH padoTHI 10 JTHHEHHOMY rpaduky o

3aganue Bb11AJ PYKOBOAUTEb:

J0/IKHOCTD ouo Yuenas crenent, Hoanuck Hara
3BaAaHHUE
Honent kadeapsr 99C JlaBpunoBuu B.A. npodeccop 3.02.2016
3aganue NPUHSAJI K UCTIOJTHEHHIO CTY/IEHT:
I'pynna DPHO Moanmucy Jara
5A2B Uyesckuii Aneceil AnekcaapoBuy 3.02.2016




3AJIAHME JUISI PA3JEJIA
«®PAHAHCOBBIII MEHE/J)KMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE)

Crynenty:

I'pynna DPUO

5A2B UyeBckoMy Asiekcero AjleKCaHIpOBUYY

Hucturyr SHUH Kadenpa 93C
YpoBenns o0pa3oBaHus BaKaJIaBp HanpasjieHue/cnenuajbHOCTH BBICOKOBOJIBTHAS
QJICKTPOOHECPICTHKA U
QJICKTPOTCXHUKA

pecypcochepexeHne»:

HUcxonnbie naHHble K paszgeny «DPHUHAHCOBBIH MeHEIXKMEHT, pecypcod(PPeKTUBHOCTH H

1. Cmoumocms pecypcos nayunoeo uccieoosanus (HU):
MAMeEPUATbHO-MEXHUYECKUX, IHEPLEMUYECKUX, (PUHAHCOBDIX,
UHDOPMAYUOHHBIX U YETI08EUECKUX

Kanumanvnvie enosicenus 6 npoekm cocmasuiu
318887 pyo.

3apabomuvie naamvr paccuuMvléaniucb HA OCHOBE
oknaooe TITY.

2. Hopmbl u Hopmamussl pacxo008anus pecypcos

30 % npemuu

40 % naobasxu

16% naxnaousie pacxooul
30% pationnwiii koaghpuyuenm

3. chwzwyemaﬂ cucmema Haﬂ02005]l03fC€Huﬂ, cmaeku
HAJ102086, om'mcxzeﬂuﬁ, 0uc;<0Hmup06aHu;l u erdumosaﬂuﬂ

27,1% omuucnenus Ha coyuanrbHvle HyHCObl

Hepeqeﬂb BOIIPOCOB, MOAJICKAIMUX UCCIICTOBAHUIO,

NMPOEKTHPOBAHUIO U Pa3padoTKe:

1. Oyenxa xommepuecko2o nomenyuana, nepcneKmMueHOCMU u
anvmepnamus npogeoenus HU ¢ nosuyuu
pecypcodaghdexmusHocmu u pecypcocoepesicenus

Ananus KOHKyp@HmOCnOCO6HOCmu MexXHUu4YecKozo

peuterusi no mexronozuu QuabD
SWOT - ananusz

2. Inanuposanue u ghopmuposarue 61004cema HayuHbIX
uccne0o8aHuu

Dopmuposanue niana u epapura pazpabomu:
-onpedenenue cmpykmypvl pabom,

- onpedeneHue mpyooemMKocmu pabom,

- paspabomka epaguxa I anma.

Dopmuposanue 0100xcema 3ampam HA HAYYHOE
uccredoganue:

- Mamepuaibible 3ampaml,

-3apabomuas niama (OCHOBHASL U OONOIHUMENbHAS),
- OMYUCTIEHUsL HA COYUATbHBIE YETU,

- HAKAOHblE PACX00bl.

Hepe‘leﬂb Fpaq)l/l‘leCKOFO MaTEPHUAJIA (c mounvim ykazanuem obazamensHvix uepmedice) .

1. Oyenxa KOHKYPeHmMOCNOCOOHOCTNU MEXHUYECKUX PeleHUll
2. Mampuya SWOT
3. I'pagux nposedenus u 6r0dxcem HU

\ JlaTa BbI1auM 3a1aHMA JJIs1 pa3/ena 1o JUHeHHOMY rpadguky \ 3.02.2016
3ananne BbIIAJ KOHCYJIbTAHT:
J0JZKHOCTH DPUO Yuenas cTeneHb, Hoanucey Jara
3BaHHUEC
Cr. npenoyiaBaTenb ITorexuna H.B. - 3.02.2016
3anaHne NPUHAJ K MCTIOJHEHUIO CTY/I€HT:
I'pynna (/18] Hoanuch Jara
5A2B UyeBckuii Anekcell AleKcaHIpoBHY 3.02.2016




Pedepar

Brimycknas kBanmdukanmonHas padora 82 c., 33 pucynka, 21 Ttabnuna,
WCTOYHHKA.

KiroueBpie  c0Ba:  BBICOKOYACTOTHBIM  TpaHChopMaTop, (eppUTOBBIN
CepJICYHUK, KaCKaaHBI TeHepaTop, NaJCHUE HANPSDKCHHS, IMPOrPaMMHOC
MOJICTUPOBAHUE.

OOBEKTOM HCCIEIOBAHMS SIBIIACTCS KAacKaJHBIA TeHepaTop ISl MOIYy4YeHUs
BBICOKOTO BBITIPSIMIICHHOTO HAIIPSIKCHUSI.

[lear paboTBl — TMPOEKTUPOBAHUE KACKAAHOTO TEHEpaToOpa BBICOKOTO
HAIPSHKCHUS MTOCTOSTHHOTO JJISI MCTIOJB30BAaHMS B KAYECTBE JJaOOPATOPHOTO CTCH/IA U
3apsTHOTO YCTPOMCTBA BHICOKOTO HAMPSIKESHUS.

B mporecce paboThl MPOBOIWIMCH OSKCIIEPUMEHTAIbHBIC HWCCIICIOBAHMS
dbopMBl HamNpsDKEHUS HAa BBIXOAC KAaCKaJHOTO TEeHepaTopa M paboOThl KacKaJHOTO
reHepaTopa Ha Pa3HbIX YaCcTOTaXx.

B pesynbrare wuccrnenoBaHusi Obul pa3pabOTaH W CKOHCTPYHUPOBAH OJIOK
YMHOKCHHSI KaCKaJIHOTO TeHEepaTropa, a TaKXKe OINPEACIICH PEXUM ero padoThl U
uccienoBana (popma BEIXOJHOTO HATPSKCHHUS.

OmnpeneneHbl ONTHUMAJIbHBIC 3HAYCHHS IMapaMETPOB OJIOKA YMHOMXEHUS IS
MOJTYYCHUS 3aJJaHHOTO HATIPSDKCHHS .

VYcTaHOBKAa MOXKET MPUMEHSTHCS KaK B KaueCTBE MCTOYHMKA MUTAHUSA IS
pabOThI TEXHOJIOTMYECKUX YCTAHOBOK, TaK M B KAYECTBE 3aPSAHOTO YCTPOUCTBA IS
UMITYJIbCHBIX YCTaHOBOK.

B nporiecce paGoThl NCITOIB30BAIMCH COBPEMEHHBIC ITPOTrPAMMHBIC MPOAYKTHI
Microsoft Word, Excel, MathCAD, MicroCap, Origin, aHamuTHyYeckue u

rpadoaHaTUTHYECKHE PACUETHBIE METO/IBI.
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Beenenue
B Hactosiiee BpeMsi HaXOJUT IIUPOKOE MPOMBIIIJICHHOE MPUMEHEHUE

AIEKTPOTEXHOJOTMYECKUE YCTAHOBKH, OCHOBAaHHBbIC€ HA MCHOJIb30BAHUM CHUJIbHBIX
anekTpudeckux moneir 3-10 kB/cm. B cBa3W ¢ 3TMUM B OKCIUTyaTtaluud Ha
HECIMEIUATN3UPOBAHHBIX MPEANPUITUIX BO3HUKAIOT MPOOJIeMbl pabOTHI C BHICOKHM
HaIpsDKCHHEM (JIECSITKH KHJIOBOJIBT), B YAaCTHOCTH, IO TEXHUKE OE30MacHOCTH.
MHorue TEeXHOJIOTHYECKHE OTepaluy Il HOPMajJbHOHW paboThl 00OPYIOBAHHS
TpeOYIOT TOKM B JIECSATKA MHUKpOAMIMEp MPU HANPSIKEHUAX B JIECSITKU KHIIOBOJBT,
CJIeIOBaTENbHO, TPeOyeTCs co3Manue 0e30MacHBIX I 00CTyKHUBAOIIETO TIEPCOHAIA
BBICOKOBOJIbTHBIX HCTOYHUKOB MUTaHUA. [IpeaBapuTenbHbIl aHAIU3 JTaHHOW TEMBbI
MOKa3aj, YTO MPOMBIIIJIEHHOCTbIO HE BBIMTYCKAIOTCS CEPUMHO TaKWE YCTAHOBKH, a
€CJIM U BBIITYCKAIOTCSI, TO JIJII OTPAHUYCHHBIX TPYMI 3JIEKTPOOOOPYI0BAHUS, TAKUX
KaK DJJIEKTPONOKpacka. ITO OOBACHAETCS HHAWBUAYAJIbHOCTbIO TpeOOBaHUM
O00BEKTOB HCIBITAHUM WM DJIEKTPOOOOPYIOBAHUS, IS KOTOPBIX IPOCKTHPYETCS
BBICOKOBOJIBTHBI MCTOYHHMK TuTaHus. [loaToMy naHHOW pabOThI 3aKitodaeTcs B
HEOOXOJIMMOCTU OTJEIBLHOTO MPOEKTUPOBAHUS MCTOYHUKA BBICOKOTO HAIPSKEHUS
JUIE TIMTAHUST KOHKPETHOM JJIEKTPOTEXHOJOTHYECKON YCTAHOBKM WM OTICIbHOM
IPYIIBl YCTAHOBOK, OJHUM M3 KOTOPBIX SIBJISIETCS KACKaIHBIA I'€HEepaTop BBICOKOTO
HanpsHKEHUS TOCTOSIHHOTO TOKa (Janee — kackaaHblil reHepatop uian KI).

[IpoexkTrpoBaHUEe KacKaJHOTO TeHepaTopa g paboThl HAa MPOMBIIUICHHON
WJIU BBICOKOW YacTOTe TpeOyeT MPOSKTUPOBAHUS CIIEIIMATBLHOTO UCTOYHHKA MTUTAHMUS.
B cBsi3u ¢ 3TUM B JaHHOW pabOTe MpPECIIeIyIOTCS CIEAYIONIUE UETU U 3a1aUHu:

[enu paboTHI:

CnpoekTupoBaTh OJIOK YMHOXEHHSI KacKaJHOTO TeHepaTopa BBICOKOTO
HanpspKEHUST  TOCTOSHHOTO — TOKa. PaccMoOTpeTrh  BONPOCHI  MPOEKTUPOBAHUS
KacKaJHOTO TeHepaTopa, BhIOOpa pexuma ero paboThl B 3aBUCUMOCTH OT

XapaKTEepUCTHUK TeHepaTopa.



3agaum:
AHaJIU3 CXEM MOJIYYEHUs BBICOKOTO BBIIPSIMICHHOTO HAMNPSHKEHUS U BBIOOP
KOHKPETHOM CXEMBI JIJIsl MPOSKTUPOBAHUSI.
Pacuer, KOHCTpyMpOBaHME U HCCIEIOBAaHHE BBICOKOBOJBTHOM 4YacTu
KAaCKaJIHOT'O T'eHepaTopa BEICOKOT'0 HAMPSIKEHUS MOCTOSIHHOTO TOKA.

HcneiTanus KaCKaJIHOI'0O I'CHCpaTOpa U aHAJIN3 IIOJIYUYCHHBIX PC3YJIbTATOB.



O0630p JuTEpaTypHI

[Ipn Hanucanuu AaHHOW PabOTHI OBUIM MCIOJB30BAHBI HAYYHAs] M YYEOHO-
METOAMYECKAs JINTepaTrypa, CTaTbM B MNEPUOAMYECKUX H3HaHuAX Poccuiickon
Qdenepany, HOPMATHBHO-3aKOHOJATENbHbBIE aKThl Poccuiickont  @Denepanuu,
CIpaBOYHAas JUTEPATYpa.

B 0CHOBHOM HCTIONB30BAIMCH UCTOYHUKHU PACKPHIBAOIIIMIMH TEOPETUIECKUE U
KOHCTPYKIIMOHHBIE =~ OCHOBBI ~ KacCKaJHOTO TeHepaTopa Takue Kak, palOoThl
AnpoOepturckoro B.W., CBuabnaa MLIL. [1], [Tamuaa M.M. [2]. 3a ocHOBY pacyera
Oloka yMHOXXEHHS  KacKagHOTO TeHepaTopa Oblla BbhIOpaHa  METOJUWKA,
npeioxeHHas B padore BeneBuesa 1.T., Ckopomuoro .M., Pepyukoro E.N. [3], B
KOTOpOW OBUT TIOKa3aH aHajdu3 TOTeph M IyJIbCAIlMii HAMPSHKEHUS Ha BBIXOJE
KacKaJHOro reHeparopa. B yka3aHHBIX BbIlle paOoTax OBLIM OMUCAHBI MOAPOOHO
MPUHITUI PabOThI, OCHOBHI pacueTa M KOHCTPYHPOBAHUS KacKaaHOTO reHeparopa. Ho
JTaHHBIE PAOOTHI OBLITM M3/IaHBI €IIIe JI0 MOSBICHUS COBPEMEHHBIX cpeacTB DBM, kak
MicroCap, ¢ moMoIIbi0 KOTOPBIX MOXHO MOJCIMPOBAThH PabOTy 3JIEKTPHUCCKUX
cxeM. Orcrona ¢opMupyercss akTyadbHOCTh HCCIEAOBATEIbCKOM YacTh JaHHON
padoTHI.

AKTYaJbHOCTB UCCIIEJIOBATEIBCKOM YaCTH pabOThl COCTOUT B HEOOXOAUMOCTH
aHaJIM3a CYIIECTBYIOMIUX YK€ METOJUK pacdyeTa ¢ MOMOIIBI0 COBPEMEHHBIX CPEJCTB
MOJIETTUPOBAHUS PAOOTHI AJTCKTPUIECKUX CXEM.

OcHoBoil s pacuera TpaHchopmaropa nociayxkuiau padotsl Pycuna 1O.C.
[4] m Yepxammua FO.H. [5], mns BeIOOpa TpaHCchopMmaTOopa HCIOIB30BAICS
TeneBu3noHHbIN cripaBounuk Kysuera JI.M. u CoxonoBa B.C. [6]. Teopernueckue
OCHOBBI 0 paboTe (eppOMarHUTHBIX CEPJACYHUKOB HA BBICOKOM 4YacTOTe
npejcTaBicHbl B pabote Pycuna [7], a uX Mapku U TEXHUYECKHE XaPAKTCPUCTHKH B
SJICKTPOHHOM CITPaBOYHHKE MarasuHa paguorexHuku «Yunum» [8]. Omnaxko,
HEJOCTAaTOYHOE KOJMYECTBO Oojiee MOAPOOHOro Marepuaia 00 OCOOEHHOCTSIX
paboThl BRICOKOYACTOTHBIX TpaHC(HOPMATOPOB HA MIMPOKOH TMOJIOCE YACTOT MPHUBEIIO
K HEOOXOAMMOCTH HCCIEAOBaHUS MW  OOBSCHEHHUS  aMIUIUTYIHO-YaCTOTHBIX

XapaKTEPUCTHK TpaHCPOpMaTOpa, OMUPAsICh HA YYEOHUKH 10 TEOPETUYECKUM



ocHoBaM a3jiekTporexHukd [9], [10], B KOTOpBIX MOAPOOHO ONMHCAHBI PE30HAHCHBIC
SIBJICHUS M YACTOTHBIC 3aBUCMMOCTH 3JIEMEHTOB CXEM 3aMellleHus TpaHchopmaropa.
Br100p 000py0BaHus I KACKaIHOTO T'eHepaTopa U JCIUTENs HAMPSKCHHS

IIPOU3BOIMIICS HA OCHOBE cripaBovHMKOB [11], [12].



DUHAHCOBBIN MEHEIKMEHT, pecypcodpPpeKTHBHOCTH U
pecypcocoepexenue

Jannbiii paznen BKP mocBsilieH BBIMOJHEHWIO aHAIW3a U IJIAHUPOBAHUIO
KOMIUIEKCa pabOT B  pamMKax HaydyHoro wucciemoBanus. I[IpousBeneHo
CTPYKTYpPUpPOBAaHHE  TPOU3BEJCHHBIX  pabOT, oOmpeiecieHue  TPYJOEMKOCTH
BBITIOJTHEHHBIX paboT, pa3paboTraH rpaduk W OIOHKET MPOBEACHUS HAYYHOTO

HCCJICAOBAaHUs.

OuneHka KOHKYPEHTOCIIOCOOHOCTH pelleHui

Ilomenyuanvnuvie nompedumenu pe3yibmamos uccied06anus

HccnenoBanmn METOOMKY pacyeTra KacKaJHOTO TEHEPATopa BBICOKOTO
HANPSDKEHUS! TOCTOSHHOTO TOKA, MOCTPOMJIM pabo4yyi0 MOJEIbh MO pacCUUTaHHBIM
naHHbIM. Clle10BaTeNbHO, IOTEHUUANbHBIMU IOTPEOUTENAMU OYAYyT SBISITHCS
Hay4YHO-HMCCIIEI0BATENBCKHE WHCTUTYTHI, 3aHUMAIOIINECS HCCIIEIOBAHUEM
IPOLIECCOB, MOJyUYE€HUE KOTOPBIX HEBO3ZMOXKHO 0€3 YCTaHOBOK IOJIYYE€HHUS BBHICOKOTO
HarnpsbkeHus, HampuMmep, WHctutyt CuinbHOTOYHOM Onektponnkun CO PAH B

Tomcke.

Texnonozusa QuaD

Texnomorust QuaD (Quality Advisor) mnpeacraBisieT co0oil TruOKMiA
WHCTPYMEHT M3MEPEHHUS  XapaKTEPUCTHUK, OIHUCHIBAIOIIMX  KAa4eCTBO HOBOM
pa3paboOTKH U ee MEPCIEKTUBHOCTh HA PBIHKE U TO3BOJISIONINE MPUHUMATH PEIICHUE
1eaeco00pa3sHOCTH BIIOKEHUS JIEHEXKHBIX CPEICTB B HAayYHO-UCCIEAOBATEIbCKUI
MIPOEKT.

[TokazaTtenu OIEHKM KauecTBa W TMEPCIEKTUBHOCTH HOBOM pa3pabOTKu
noAOUPAIOTCA MCXOJsI W3 BBIOPAHHOTO OOBEKTAa HCCIENOBAHUS C YYETOM €ro
TEXHUYECKUX M DKOHOMUYECKHUX OCOOCHHOCTEM pa3pabOTKH, CO3JaHUs U
KOMMeEPIUaTU3aI1u.

B coorBerctBuu ¢ TexHonorueir QuaD Kakapli IOKa3aTellb OIICHHUBACTCS

HKCIIEPTHBIM MYyTEM M0 CTO OajuIbHOW uKane, rae 1 — Hanbonee cinabas mo3uuus, a



100 — manbonee cunpHas. Beca mokazatenei, onpenensieMble SKCIIEPTHBIM ITyTEM, B

CyMME€ JIOJIPKHBI COCTABIIATH 1.

Tabmuma 1 - OeHka TeXHUYECKOTO YPOBHS HOBIIIECTBA

Bec OtHOCUTETND
bann (MakcumaibH CpenHeB3BeleH
moKasar N HOC
KpuTepuii oueHKu ereit Bl BIi Oas sHauerpe | O 3HAUEHHE

dil % I:,i I:)100 Qi Hcp
1. HapexHocThb 20 100 100 1 20
2.

5 40 100 0.4 2

YHudumupoBaHHOCTH
3. YpoBeHb
MaTepPUaIOEMKOCTH 10 10 100 0.1 1
pazpaboTku
4. ®dyHKUIMOHAIBHAS 10 20 100 0.2 2
MOIITHOCTh
>. 10 | 90 | 100 0.9 9
PemoHTOIIPUTrOAHOCTH
6.
Konkypentocnoco6noc| 10 90 100 0.9 9
Th TIPOJTYKTa
7. YpOBEHD
POHUKHOBEHUS HA 10 50 100 0.5 5
PBIHOK
8. I[lepCreKTUBHOCTD 10 50 100 05 5
pBIHKA
9. IleHa 10 80 100 0.8 8
10. ®unancoBas
3 PEKTUBHOCTH 5 60 100 0.6 3
HAy4HOU pa3paboTKu
HTtoro 100% | 590 1000 5,9 64




SWOT-ananus

SWOT — npencraBinser coOOHM  KOMIUIEKCHBIM — aHalu3  Hay4HO-
uccienoBarenbckoro mpoekra. SWOT- aHanu3 NPUMEHSIOT [JI8 HMCCIEIOBaHUS

BHEIIHEHU U BHYTPEHHEH Cpebl IIPOEKTA.

Jlyist Toro 4To OBl HAWTU CWIIbHBIC U CJIa0ble CTOPOHBI, TJIA3MEHHOTO METO/Ia
nepepabOTKU U METOJI0B-KOHKYpEHTOB nposesieM SWOT—ananus.

Tabnuua 2 - Matpunia SWOT

Caalble CTOPOHBI HAY4YHO-

CuibHble CTOPOHBI HAY4HO-
HCCJIeI0BATEIbCKOI0 NMPOEKTA: HECICAOBATCIALEKOTO
NMPOEKTA:
e Hamnune 0r0KETHOTO e Pa3BuUTHE HOBBIX
(buHaHCUPOBaHMUS. TeXHOJOTHIA
* Hanmune onbitHOrO e BEICOKas CTOUMOCTb
PYKOBOAHTEIA Ja3epHOro 000pyA0BaHUs
e licnonb3oBaHuEe COBPEMEHHOTO
06OpYI0BAHHS e OrtcyrcTBHE
e Hanuuue coBpeMEHHOrO KBaJIH(PUIPOBAHHOTO
IpOrpaMMHOTI0 MPOAYKTA nepcoHaa.
Bo3Mo:kHOCTH:
o COTpyIHUYECTBO C
3apyOeKHBIMU
npodeccopamu B 3Tl |~ Bo3MmoxHO, co31aTh TapTHEPCKUE
obacTu OTHOIIEHUS C PSJIOM BEAYILIUX
e VCHONB30OBAHUE BY30B JIJIsl COBMECTHBIX —  CHIKXeHUE IcH Ha
MHHO-BAITHOHHOM HCCIeI0BaHus B 00J1aCTH JTa3epHOM Ja3epHBIE TEXHOJIOTHH;
MH(PACTPYKTYPbI 00pabOTKH JeTaleH; —  COTpYIHHYECTBO C
Ty — Ilpu nanuuun 3apyOeKHBIMU
e TlosBrcHHE BBINIETICPEUNCIICHHBIX TJOCTOUHCTB npodeccopamu u
JOTIOTTHHTEITBHOTO MBI MIM€EM OOJILIION MOTEHIIHA TIOBBIIIICHUE KBATM(PUKAITAN
crIpoca Ha HOBBIit JUTS TIONTYYEHHMSI TeTalei ¢ repcoHaIa.

MPOAYKT BBICOKMMH IKCINTYaTallUOHHBIMU

e TIOBBIMICHIIE CBOMCTBaMH.
CTOMMOCTH
KOHKYPEHTHBIX

pa3paboToK.




Tabmuna 2 - Matpuria SWOT

Cnalble CTOPOHBI Hay4HO-
HCCIIe0BATE/ILCKOI0
NnpoeKTa:

CuibHble  CTOPOHBI  HAY4YHO-
HCCI1e10BATE/IbCKOI0 MPOeKTAa:

Yrpo3sbr:

— TlosBrneHnue HOBBIX
TEXHOJIOTUI

— HecBoeBpemennoe du-
HAHCOBOE O0ECIEUEHHE | [[oppimene KBaTMbHKALHH — Pacumpenue o6iactu
HAYYHOTO NepcoHaa. MPUMEHEHHUS 33 CUET
UCCJIETOBaHHUSI CO pa3BUTHUS HOBBIX
CTOPOHBI TOCYIapCTBA. TEXHOJIOTHUH.

— Bsenenune
JTOTIOTHUTEIHHBIX
rOCy/IapCTBEHHBIX
TpeOOBaHUH U
cepTuduKauu
IIPOTPaMMBI.

dopmupoBaHue MJIaHa u rpaguka pa3padoTku

Onpedenenue cmpykmypuot paoom

J1J1s BBITIOTHEHUST HAYYHBIX HCCIIEIOBaHUMN c(hOpMHUpOBaHa pabouas TpyIma, B
COCTaB KOTOPOM BXOJSAT PYKOBOJAWUTENIb M uHXeHep. I[lo kaxagomy BHUIY
3alUIAHUPOBAHHBIX ~ PabOT  yCTaHABIMBAETCS  COOTBETCTBYIOMIASl  JIOJDKHOCTD
VICTIOJIHUTEJIEH.

B nanHom pasnmene ObUT COCTaBJEH IMEpPEUEHb JTAlloOB W pabOT B paMKax
MPOBEICHUS HAy4YHOI'O0 MCCIEIOBAHUs, a TAaKXKe IMPOBEICHO pPAaClpeleiIiCHue
UCTIOJIHUTENIEH 110 BUJaM paboT. [IpumepHbIl MOPSA0K COCTABJICHHS TAOB U padoT,

pacnpeieJIieHue UCIIOJHUTENEH 0 JaHHBIM BUAaM padoT NMpUBEAEH B Ta0. 3.




Tabnuma 3 - [lepeuens 3TanoB, paboT U pacrpeneacHre UCIIOTHUTENEH

Ne JlOmKHOCTD
OcCHOBHBIE 3TaIbl Copneprxanue padot
pab WCTIONTHUTES
Pa3paboTtka TexHMUECKOTO CocraBiieHrE U YTBEPKJIEHUE
1 PykoBonurens
3a/laHus TEXHUUYECKOT'0 3aJaHUsI
[Ton6op u u3yueHue MaTepuaIos Mo
2 Ao0P y p WNnxenep
TeEME
Bri0op HarpasieHus 3 Br16op HanpaBiieHus McCIeI0BaHUI Umkenep
UCCIIEA0BaHUI
KanengapHoe ruianupoBaHue padoT o
4 ap P p PykxoBoautens
TeEME
ITpoBeeHue TEOPETUUECKUX PACUETOB U
5 POBEA p uxp Nnxenep
000CHOBaHUN
6 Pacyer ncrounuka nutaHus Nuxenep
TeopeTnueckue u
HCCIIEI0BAHUS 7 Pacuer kackagHOro reeparopa Nuxenep
s |k Nuxenep
OHCTPYHUPOBAHKUE U MOHTaX reHepaTopa
pynp patop WNuxenep
OKCIepUMEHTAJILHOE UCCIIEA0BAHNE
9 Nuxenep
OKcrepUMeHTalIbHbIe XapaKTEePUCTUK UCTOYHHMKA MUTaHMSI
MCCJIEIOBAHMSI OKCIepUMEHTAJILHOE UCCIIEA0BAHNE
10 Nuxenep
KaCKaJHOI0 reHepaTopa
CpaBHEHHE TEOPETUUECKUX U
O06o001eHue 1 oleHKa P P
11 JKCIIEPUMEHTAJIbHBIX IaHHBIX U AHAIU3 Nuxenep
pe3yIbTaTOB .
MOTPEIIHOCTEN
Pa3paboTka TexHH4YEeCKOM CocraBieHne NOSICHUTEIbHON 3alIUCKH
JOKYMEHTAIUHU U 12 (9KCIITyaTallMOHHO-TEXHUYECKOM Nnxenep
IIPOEKTUPOBAHKE JTIOKYMEHTALIUH)

Onpeoenenue mpyooemkocmu pavom

TpynoBeie 3aTparbl 00pa3ylOT OCHOBHYIO 4YacThb CTOMMOCTH pa3pabOTKH,
MO3TOMY BaKHBIM MOMEHTOM SIBJISIETCA OMPEACIICHUE TPYJOEMKOCTH PadOT KaXKa0ro
U3 YYACTHUKOB HAYYHOTO MCCJICTOBAHMS.

Tpyn10eMKOCTh  BBIMIOJIHEHUSI HAYYHOTO  MCCJICIOBAaHUSI  OIICHUBAETCS
HKCHEPTHBIM IMYTEM B YEJIOBEKO-IHSAX U HOCUT BEPOSTHOCTHBIA XapakrTep, T.K.
3aBUCUT OT MHOXECTBa TPYAHO YUHUThIBaeMbIX (akTopoB. s ompeaeneHus

OXHNIacMOro (cpenHero) 3HAYCHUA TPYAOCMKOCTHU t0>i<i HCIIOJIB3YCTCA CJICOYHOIIAasa

dbopmyna:

t _ 31:mini + 21:maxi (1)
0oK1 5 !

rae t,.; — oKumaeMas TPyI0EMKOCTD BBINOJIHEHHS i-0i pabOThI YEL.~1IH.;




t

mini — MHHUMAJILHO BO3MOJXKHAsi TPYJIOCMKOCTh BBITIOJHEHUS 3aJaHHOM I-0if
paboThl (ONTUMUCTUYECKAS OLIEHKA: B MPEANOJI0KEHUH Haubosiee OnaronmpusiTHOrO

CTCUCHUA 06CTO}IT€J'IBCTB), qCJI.-IH.,

axi — MAKCUMAaJbHO BO3MOYKHAs TPYJOEMKOCTh BBHINONHEHMS 3aJaHHOM i-0if

pa6OTI>I (HGCCI/IMI/ICTI/ILIGCKEUI OIICHKA: B IMPCAITOJIOKCHUN HanooJee

HEe0IaronpusITHOTO CTEYEHUSI 0OCTOSITEILCTB), YEJI. - TH.

Ucxonss w3 oxumaemMoll — TpyJoeMKOCTH  paboT,  ompeaessieTcs
IPOJO/DKUTENBHOCT KaKA0i paboThl B pabounx AHAX 1,. Takoe BbluncieHHE
HE00X0IMMO /i1 00OCHOBAaHHOTO pacyeTa 3apa0OTHOW IUIAThI, TaK KaK yJEIbHBIH
BEC 3apIuiaThl B OOIIEH CMETHOW CTOMMOCTH Hay4YHBIX HCCIIEIOBAHHUI COCTaBJISET

0K0J10 65 %.

T_ — 0>1<i’ (2)

rie Tpi — IPOJOJDKUTENLHOCTD OJHOM paboThI, pad. JH.;
t,.q — OXKuIaeMas TPyJOEMKOCTh BBINONHEHHS OJHOI PabOTHI, Yel.-IH.

qi — YHUCJICHHOCTD HCHOHHHTCHCﬁ, BBIMIOJTHAOIINUX OJHOBPCMCHHO OOHY U TY

e paboTy Ha JaHHOM 3Tarie, Yell.

Pa3zpabomka cpaghpuka nposedenusn HayuHo2o0 ucciedo8anust

Haunbonee yqo0HBIM U HArJISHBIM MPEJCTABICHUEM TpadUKOM MPOBEIACHUS
paboT SABISIETCSI TIOCTPOCHUE JICHTOYHOTO Tpaduka MpoBEACHUS HAYYHBIX PabOT B
dbopme auarpammel ['anra.

Juazpamma I'anma — TOPU3OHTAIBHBIA JIEHTOUYHBIM rpaduk, HA KOTOPOM
paboThl MO TeMe MPEACTABISIIOTCS TNPOTSHKEHHBIMH BO BPEMEHU OTpE3KaMu,
XapaKTepU3yIOUIMMHUCS JaTaMy Hayaja U OKOHYaHUS BBIMIOJHEHUSI TAHHBIX PadoT.

s ymobctBa mocTpoeHus rpaduka, JIATEIBHOCTh KaXKIOTO W3 DTArloB
paboT u3 pabouyux JHEH CclelyeT IMepeBecTd B KaleHAaapHble AHHU. Jljis 3TOTrO

HEO0OXOIMMO BOCIIOJIB30BATHCS CIIEIYIONMIEH (POpMYJIION:



TKi = Tpi ’ kKaJ'I’ (3)

e Ty — NpOoaOJDKUTEILHOCTD BBIIIOJHEHUS I-i paOOThI B KaJCHAAPHBIX JTHIX;
T\ — IPOIOTKUTEIBHOCTD BBIMOIHEHHUS I-i pabOThl B pabOUUX THAX;

K ar Kyar— KOXPOUIMEHT KaJIeHAapHOCTH.

KoaddunreHT kanenmapHocTy onpeaeisieTcs o cieayolieit hopmyiie:

T

KaJl

Kan TK T _T ! (4)

al BBIX p

rae T — KOJMYECTBO KaJCHJIAPHBIX JTHEU B TOAY;

me — KOJIMYCCTBO BBIXOAHBIX THCH B I'OAY,

T, — KOJIMYCCTBO IIPAa3aAHUYIHBIX I[HGﬁ BTronay.

PaccunTanHbple 3HAUY€HHUS B KaJEHAAPHBIX IHAX IO KaXJI0d padore T

OKPYTJIICM 0 LECJIOT0 Yrciia.

[Ipumep pacyera (COCTaBICHUE U YTBEPKICHUE TEXHUYECKOTO 3a/1aHHUS ):
3t +2-t, 3-5+2.10
0oHC - 5 - 5

T :'[fJ_DfC:Z:3,5z4OH}Z;
qy 2

=1 yen—oOueu,

) T, 366
“ T, -T,. -T, 366-119

T,=T, k, =4-1553=6,212 ~ 6 dneil.

Bce paccuntannbie 3HaUue€HUs CBOAUM B TaOIuUILy 4.



Tabnuma 4 - Bpemennsie nmoka3aTeny MPOBEIEHUS HAYYHOTO UCCIIeI0OBAHUS

TpynoémkocTs pador JnuteabHocTts | JlIuTEILHOCTD
tmin, tmax, Yoorcis padoTt B padort B
YeNn-JIHA | YeN-JHUA | 4Yel-AHH | PadodyMx JHAX KaJIeHIapPHbIX
T i JTHAX
Ha3Banue P
Ki
PadoThl
¥a] [ea] A [4a] ¥a]
5 5 5 5 5
= & = & | B2 & & o = 53
=~ e ~ e =~ e =~ e =~ as)
= ) = ) = 5} = O = 5}
e % e % e % e % e 5%
a o a o a I a o a T
g =2 g =2 g |= |g < 2 <
> > > > >
A A A A A
CocTaBienue u
YTBEPKIACHHUE 2 4 3 3 4
TEXHUYECKOTO 3aaHUs
IToxbOop u u3yuenne
p 1 13y 5 8 6 6 9
MaTEpHasIoB MO TEME
Br10op HamnpasieHns
P Halpasic) 3 4 3 3 5
HCCIIENOBAHUI
Kanennapnoe
iaHupoBanue pador no | 10 15 12 6 9
TEME
IIpoBenenue
TEOPETUIECKUX PACUETOB 8 14 10 5 8
1 000CHOBAaHUH
Pacuyer ncrounuka
10 15 12 6 9
[IUTAaHU
Pacuer kackamgoro
. 7 10 8 8 12
reHepaTopa
KouctpyupoBanue u
pYHP 15 20 17 9 13
MOHTaX T€HepaTopa
DKCIEePUMEHTATBHOE
HCCIIENOBAHNE 6 13 9 4.4 7
KAaCKaJHOTO TeHepaTopa
CpaBHeHue
TEOPETHYECKUX U
AKCIIEPUMEHTAIILHBIX 17 20 18 9 14
JTAHHBIX U aHAJIN3
MOTPEIIHOCTEN
CocraBieHue
MOSICHUTEILHON 3aIIMCKU
(9KCTITyaTallMOHHO- 5 8 6 3 5
TEXHUYECKOU
JIOKYMEHTAI1H )

Ha ocnoBe Tabnumsl 4 mocTpouM KaleHAapHbi TuaH-Tpaduk ['padux

CTpOUTCA A1 MAKCHUMAJIbHOI'O II0 JJIMTCIIBHOCTH HMCIIOJIHCHHUA pa6OT B paMKax




HAyYHO-UCCIIEIOBATEILCKOTO TPOCKTa Ha OCHOBE TaOmwmbl 4 ¢ pa3OWBKON TIO

MecsiiaM u aekaaam (10 gHeit) 3a nepruoj BpeMEeHH TUTLIOMUPOBAHMS.

Tabnuua 5 - Kanengapubiil miian-rpadguk nposeaennss HUOKP no teme

Bun pador

Hcnoanuren
7|

Ki’

KalJl.

IH.

IIpoao/KUTEJIbHOCTH BHINOJIHEHUsI pa00T

besp

Maprt

anpesnb

Mau

HUIOHb

2|3

1

2

3

1

2

311

2

1

2

Cocrasiienne u
YTBEPKICHHE
TEXHUYECKOr'0

3aJIaHus

PykoBogurens

[TonGop n
U3y4CHUE
MaTEPHAJIOB 10
TeMe

HNnxenep

Br16op
HaIpaBJICHUs
HUCCIIEI0OBAaHUN

HNuxenep

Kanennapnoe
IUTAHUPOBaHUE
paboT mo Teme

PykoBoautenn

IIpoBencHue
TEOPETUYECKUX
pacueToB U
000CHOBaHUH

HNnxenep

Pacyer ucrounuka
IIUTaHUA

HNnxenep

Pacuer
KaCKaJIHOT'O
reseparopa

HNuxenep

12

Konctpyuposanue
Y MOHTaX
reHeparopa

HNuxenep

13

DKCrepUMEHTaIbH
0€ UCCIIeIOBaHHE
KacKaJHOTO
reHeparopa

HNnxenep

10

CpaBHeHue
TEOPETUYECKHUX U
AKCTIEPUMEHTAITb-

HBIX JIaHHBIX U
aHaIu3
MOTPEIIHOCTEN

PyxoBogurens

14

11

CocraBiieHue
HOSICHUTEIHLHON
3aIMCKHU

HNuxenep

5

— PYKOBOJHUTCIIb, . — UHIKCHCD.




Hroro JINTCIIBHOCTD pa60T B KAJICHAAPHBIX IHAX PYKOBOJUTCIIA COCTABIIACT

27 nHeH, a uHXKeHepa 75 nHew.

dopmMupoBanue 0K0IKeTa 3aTPAT HA MPOEKTHUPOBaHME

Pacuem mamepuailos

Tabnuma 6 - Pacuetr marepuaion

En. Komn- LleHa, Bcero,
HaunmenoBanue
U3M. BO. pyo. pyo.
I'eHepaTop HU3KOYACTOTHBIX CUTHAJIOB - 1 35000 35000
I-109
Konnencartopsr K15-4 1T 10 100 1000
Huoner 112236 IIT. 400 2 800
BricokouacToTHBIN Tpanchopmarop IIIT. 1 1500 1500
Jlenurens HaPsHKEHUS IIT. 1 1500 1500
Kopmyc IIT. 1 500 500
Wroro 40300

Pacuém 3ampam na cneyuanvHnoe 060pyoosanue

B JaHHYIO CTAaTbIO BKIIIOYCHBI BCC 3aTpaThbl, CBA3AHHBIC C HpI/IO6peT€HI/IeM

CHEeIUANIbHOTO O0OpYJIOBaHUS, HEOOXOAMMOro IS TPOBEAEHUsS paboT 1o

KOHKPETHOM TEME.

Tabnuna 7 — 3aTpaTel Ha cienHaIbHOE 000PYI0BAHUE

Hena  emuuunpl | OOIAs CTOUMOCTH
HaumenoBanue Kon-Bo equnnin
Ne obopynoBaHus, o0opyIoBaHus,
000pyI0BaHUS 000pyI0BaHUS
THIC. pyO. ThIC. pyO.
1 KommbroTtep 2 22 42
2 Ocmnorpad 1 125 125
3 KunoBonsT™meTp 1 30 30
Hroro: 197 ThIC. PYO.
AMopTu3anus: 8,2 ThIC. pyO.




[Tockonpky maHHOE OOOPYIOBAaHHE WCHOJB3YETCd B TEUCHUE ITUTEIBHOTO

Nnepuoa BpEMCHHU, B 3aTPAThI BKIIIOYAOTCA aMOPTHU3AIMMOHHBIC OTUUCIICHHA.
Pacuer AMOPTHU3AIUHU ITPOBOANIICA CIICAYIOIIUM 06pa30M:

1
=5=05 (5)

H,. = =
A 2 ’

S|

rae H,— HopmMa aMOpTH3aLUY;
N — CPOK MOJIE3HOT'O UCIIOJIBb30BAHUS B KOJIMYECTBAX JIET;

H.H 05197
12

A -2 =28,2 muic.pyo, (6)

rjie M- uroroas cymMma B ThIC. pyo0.;

m — BpEM: UCIIOJIB30BAHUA B MECALAX;

OcHoenasn 3apa6omuaﬂ naama ucnoiHumeJiei memol

B nmanHyro craTtbi0 BXOAMT OCHOBHas 3apabOTHAasl IulaTa HAyYHBIX U
WH)KCHEPHO-TEXHUYECKNX  pPAOOTHUKOB, HEMOCPEJACTBEHHO  yYacCTBYIOIIUX B
BBITIOJTHEHUU PAOOT MO JAaHHOW TeMe MPOeKTUpOBaHUA. BennunHa pacxolioB IO
3apabOTHOM IJIaTe OMPEAECTCS UCXOs U3 TPYJAOEMKOCTH BBITIOIHSAEMBIX padoOT U
JNEHUCTBYIOIEH CHUCTEMBbI OKJIQJ0B M TapudHBIX CTaBOK. B cocraB OCHOBHOM
3apa0OTHOM TUTaThl BKJIIOYAETCS MPEMUsi, BbIIJIauMBaeMasi €XKeMECSYHO U3 (QoHaa
3apabotHo# maTtel B pazmepe 20 —30 % ot tapuda wim okinaga. Pacuetr ocHOBHOM

3apa0O0THOM TIaThl MPUBECH B Ta0buIe 15.



Tabnuma 8§ - Pacuer ocHOBHO# 3apab0OTHOM TIATHI

3apaboTHas Bcero
Ne HaunmenoBanue Hcnonaurenn Tpyzo- foiara, 3apadoTHas nata
€MKOCTb, | MPUXOSIIASACS Ha o Tapudy
- ATAIoB 10 KaTeTOPUSIM
L Yyes.-TH. OJMWH YeJl.-JH., (okmamam), ThIC.
THIC. pyO0. pyo.
CocraBnenue u
1 YTBCPXUICHHE PykoBonurens 4 1617 6468
TEXHHYECKOTO
3aaHus
[Ton6op u u3ydeHue
2 Nuxenep 9 520 4680
MaTEPHAJIOB 110 TEME
3 | BeOop manpasxemist |y 5 520 2600
UCCIIeTOBaHUM
Kanennapnoe
4 | manupoBaHue pador | PykoBomutens 9 1617 14553
o TeMe
IIpoBeneHue
5 TEOPCTHHCCIHX Uiokenep 8 520 4160
pacueToB u
000CHOBaHUM
5 Pacuer ucrounuka Virkenep 9 520 4680
U TAaHUS
7 Pacver kackaagoro Wmxenep 12 520 6240
re’epaTopa
g | Komcrpymposamnew | oo 13 520 6760
MOHTaX TeHEepaTopa
DKCIIepUMEHTAIIBHOE
9 HecHieaoBate Usienep 7 520 3640
KacKaJHOTO
re’epaTopa
CpaBHeHHe
TEOPETUIECKHUX U
10 | skcmepuMeHTanbHBIX | PykoBOauTENb 14 1617 22638
JAHHBIX U aHATH3
MOTPEIIHOCTEN
CocraBnenue
MOSICHUTEIBbHOM
11 SanHeid Wroxerep 5 520 2600
(9KCIUTyaTallOHHO-
TEXHUYECKON
JIOKYMEHTAI1H)
Uroro: 79019




CraThsi  BKIIOYAET OCHOBHYIO  3apal0OTHyI0  Iary  paOOTHHKOB,
HEINOCPEACTBEHHO 3aHATHIX BbinoiaHeHneM HTU, (Bkmrowass mpemuu, AOIUIATHI) U

JOTIOJTHUTENbHYIO 3apab0THYIO TIIaTy:

3311 - 3OCH + 3D;OH’ (7)

rae 3o — OCHOBHAS 3apa0oTHAas IJ1aTa;

3,0n — AOTIOJTHUTENBbHAS 3apaboTHas mata (12-20 % oT 3.y).

OcHoBHas 3apaboTHas miata (3,c;) PyYKOBOAUTENS (JJabOpaHTa, MHXKEHEpa) OT
npeanpusaTus (Mpyu HATUYUH PYKOBOJIUTENS OT MPEINPHUSATHS) PACCUUTHIBACTCS TI0

cienyrlieit hopmyiie:
Boen =3 1,5 (8)
rine 3, — OCHOBHAs 3apabOTHAs TiaTa OJHOTO PAOOTHHKA;

Tp — HPOAOJIKHTCIIBHOCTD pa60T, BBIIIOJTHACMBIX HAYYHO-TCXHHYCCKHM

paboTHuKOM, pad. aH. (Taba. 16);
3.m— CpeaHeIHEeBHas 3apaboTHas 1aTa paboTHHKA, PYO.
CpenHenHeBHAs 3apa0bOTHAs IJIaTa PACCUUTHIBACTCS 1O GOopMYyIIE:
_3.M
mo F ’

it

3 9)

rae 3, — MECSIYHBIN JTIOJKHOCTHOM OKJIa/l paboTHUKA, PYyoO.;
M — konmu4ecTBO MecsIeB paboThl €3 OTITyCKa B TEYCHHUE TOA:
pu oTIycke B 24 pab. nua M =11,2 mecsma, 5-1HeBHAs HEEs;
npu otnycke B 48 pab. queit M=10,4 mecsiia, 6-1HEeBHAs HEJES;
F. — nelicTBUTENbHBIN r0/10BOM (HOH pabovero BpeMEeHU HAyYHO-TEXHUYECKOTO

nepcoHana, pad. JH.
MecsiuHbIl TOJDKHOCTHOM OKJIaJl paOOTHHUKA:
3, =3Tc-(l+knp+kﬂ)-kp, (10)

rae 3. — 3apaboTHas miarta mo TapudHon cTtaBke, pyo.;



Kyp — IpeMuansublii ko3 duiuent, pasusiii 0,3 (1.e. 30% ot 3,);

Kk, — KoaddurmeHT goriat u HaadaBok cocTapisger npumepro 0,2 — 0,5 (8 HUU
¥ Ha MPOMBIIUICHHBIX MPEANPUATHAX — 3a paclIupeHue cdep oOCIyKUBaHHS, 3a
po(heCCUOHATTLHOE MACTEPCTBO, 3a BpeaHbie ycioBus: 15-20 % ot 3,.);

K, — paifonHbIil Ko duiment, paBublii 1,3 (n1a Tomcka).

[Ipumep pacyeTa 3apabOTHOI MIIATHI 17151 PYKOBOJIUTENS:

3, =3, -(I+k, +k)-k =
=33162-(1+0,3+0,4)-1,3=73288 pyo,

3,-M _73288-3.16
"R 95

pis

3 = 2437 pyo,

Boen = 3 - T, = 2437-27 = 65799 py6.

Tabmuma 9 - Pacué€t 3apaboTHO T1aThI

3 3 | 3w | P | Bum | 3o
Wcnomaurenu Kup Ky Kp pab.
pyo. py6 | py6. . py0. | pyo.
PykoBoauTenb 33162 0,3 0,4 1,3 73288 | 2437 27 7895 | 65799
Umxenep 14874 0,3 0,2 1,3 32871 | 1093 68 |12460 | 103835
Hroro 189989

,ZIonwmumeJleaﬂ 3apa60muaﬂ naama

3aTpaThl MO JOMOJHUTEIbHOW 3apabOTHOW IIJIaT€ HCIOJIHUTENIEH TEMBbI
YUYUTBHIBAIOT BEJIMYMHY TPEAYyCMOTpPeHHbIX TpynoBbiM koaekcom P® nommar 3a
OTKJIOHEHHE OT HOPMAaJbHBIX YCJIOBUW TpyJa, a TaKXKE BBIIUIAT, CBS3AHHBIX C
oOecrieyeHueM TapaHTUA W KOMIIEHCAlui (IPH HCTIOTHEHUH TOCYIapCTBEHHBIX U
OOIIIECTBEHHBIX O0S3aHHOCTEN, TPU COBMEIICHUM pabOThl ¢ OOydYCHHEM, TpH

NpCa0CTaBJICHNUU CKETOJHOI'O OINIAYMBACMOTO OTITYCKa U T.I[.).

Pacuer nomosHuTENnbHOW 3apa0OTHOM IUIAThI BEIETCA MO CIEIyHoUIer

bopmyiie:
(11)

J101T J1011 OCH 2



rne Kpon — KO3(p(dUIMEHT IOMONHHUTEIBHONW 3apa0OTHOM IUIaThl (Ha CTaJuH

IPOEKTUPOBaHUs puHUMaeTcs paBHbiM 0,12 — 0,15).

I[OHOJIHI/ITGHBHBJI 3apa60THa;1 iara ajisi pyKOBOIOUTCIIA:

3., =0,12-65799 = 7895 py6.

I[OHOJIHI/ITGJIBHEUI 3apa60THa51 IiaTa JJisl HHXKCHCpPA:

3,00 = 0,12-103835=12460 pyo

Omuucnenus ¢ coyuanvHvie POHObL

B naHHOW cTaThe pPAacXoAOB OTpakaroTCs 00s3aTENbHbIE OTYHCICHUS I10
YCTAaHOBJICHHBIM 3aKOHOJATENBbCTBOM Poccuiickonn Penepanuym HOpMaM OpraHam
rocy1apcTBeHHOro couuanabHoro crpaxoanus (PCC), neHcuonHoro ¢pouaa (I1P) u

MeauuuHckoro crpaxoBanus (ODDOOMC) ot 3aTpar Ha omiaTy TpyJa paOOTHUKOB.

Benuunna otunciieHnii BO BHEOIOKETHBIE (DOHIBI ONPEEseTCS UCXOs U3

ciemytonei (OpMyIIbI:

3 - kBHe6 ’ (300H + 311011 )’ (12)

BHEO
e Kgweg — KOOUIHMEHT OTYMCICHHI Ha YILIaTy BO BHEOIOKCTHBIC (POHIBI

(nmeHcuoHHbIN (HoHA, POH 003aTENBHOTO MEITUIIMHCKOTO CTPAXOBaHUs U TIp.).

Ha 2016 r. B coorBeTcTBUU ¢ @enepanbHoro 3akona ot 24.07.2009 No212-®3

., 1
YCTaHOBJIEH Pa3MepP CTPaXOBbIX B3HOCOB paBHbIi 27,1%"..

OturicrieHuss BO BHEOIO/KETHBIE (DOHIBI PEKOMEHIYETCS TMPEACTaBIATh B

tTabnnyHoi dopme (Tabiwuma 18).

! ®enepanbubiii 3akon or 24.07.2009 Ne212-®3 «O crpaxoBbIX B3Hocax B IleHcuoHHblii (oHx Poccuiickoii
Oenepanuyn, DoHx conmaabHOrO CcTpaxoBanus Poccuiickoii ®enepanuun, Degepanbhbiii GoHA 00sI3aTEIHLHOIO
MEUIIMHCKOTO CTPaxOBaHUS



Tabnuna 10 - OTurcnenrs Bo BHEOIOHKETHBIE (POHTBI

OcHoBHasi 3apadoTHas JonosiHUTeIbHAA 3apa00THAs
Hcnonnureanb
miara, pyo. miara, pyo.

PyxoBoauTens 65799 7895
Wmxenep 103835 12460
Koadduiment oruucnenuit

0,271
BO BHEOIOPKETHBIE (DOH/IBI

Hroro
PykoBoauTenn 17831
WNnxenep 28139
Haknaonwie pacxoowt

HaKJIaI[HBIC pacxoabl YYHUTBLIBAIOT IIPOYHUC 3aTpaTbl OpraHu3anuu, HE
[momnaBmuce B HIPCABIAYIONUC CTATbH PpPAaCXOdOB: II€YaTb H KCCPOKOIIMPOBAHUC
MaTCpUuaJIOB HCCIICAOBAHUA, OILIaTa YCIYTI CBA3HU, JJICKTPOOIHCPIUH, ITOYTOBBLIC H
TenerpadHble  PAacXoIbl, Pa3sMHOKCHHE MaTepuanoB W T.0. WX BennumHa
ompeensieTcs 1o cieayoiei hopmye:

3 = (cymma crateii 1+4) -k, (13)

rae  Kyp — KO3 QUIUEHT, yIUTHIBAIOIIMI HAKIaJHbIE PACXOIBI.

Bennuuny kosdduimenta HakIagHBIX PacXxoJ0B MOXKHO B3SIThb B pa3Mepe

16%.
3. =189989-0,16 = 30398 p)6.

Dopmuposanue 0100x3cema 3ampam npoeKma

PaccuuTannas BeIM4MHA 3aTpaT HAYYHO-UCCIEIOBATEIHCKON pabOThI (TEMbI)
SBJISIETCS OCHOBOM s (hopMUpOBaHUs OrO/KETa 3aTpaT MPOEKTa, KOTOPBIM Mpu
dbopMHpOBaHMK JOTOBOpPA C 3aKa3YMKOM 3allUIIACTCs HAyYHOW OpraHu3anuei B

Ka4CCTBC HUIKHET'O IIPCACIIA 3aTpaT Ha pa3pa60TKy HaquO-TGXHquCKOﬁ MMpOAYKIHH.




Onpenenenue OroKkeTa 3aTpaT Ha HAYYHO-UCCIIEIOBATEIbCKHM IMPOEKT I10

Ka)KJIOMY BapuUaHTy UCIIOJHEHUS NMpUBeJIeH B Tabmuie 11.

Ta6muma 11 - Pacuer 6romkera 3atpat HTU

HaumenoBanue cratsu CymmMma, py0. %
1. 3arpats! Ha MaTepualbl 40300 12,8
2. 3aTpaThl 110 OCHOBHOM 3apabOTHOM TUTATE UCTIOTHUTEIICH TEMBI 169634 53,3
3. 3aTparthkl 10 JTOMOJHUTEIILHOM 3apa00THOH TUIaTe UCIIOTHUTEIICH TeMbI 20355 6,4
4. OtumciieHust BO BHEOIOHKETHBIC (DOH/IBI 45970 14,7
5. AmopTtu3anus 000pyJ0BaHUS 8200 2,6
6. HaxmagHbie pacxoisl 30398 9,7
7. Bromker 3arpar HTU 314857 100

B pesynbTate BBINONHEHUS 3aJaHUsl JAHHOrO pasjena Obula MpOHU3BEICHA
OLICHKAa KOHKYPEHTOCIIOCOOHOCTH TEXHUYECKOTO peIleHUs. 3HauyeHUs IOoKazaTess
MEPCIIEKTUBHOCTH COCTaBISIET 64% — 3TO TOBOPUT O TOM, YTO MEPCIEKTUBHOCTH
HTU Brimie cpennero. Takxke OBUIO OCYIIECTBICHO IJIAHUPOBAHWE padoOT, MO
pe3ysibTaTaM pacyeToB ObLIO YCTAHOBJIEHO, YTO JUIMTEIBHOCTh PAa0OT B KaJEeHIapHbBIX
JTHAX JUIsI pyKOBOJHWTEIS COCTaBIISIET 27 NHEH, a Ui MHXKeHepa 68 nHel. bromxer

npoekta HTU cocraBun 314857 pyouei.




