MuHucTepcTBO 00pa3oBaHus U HayKku Poccuiickoit @enepanun
denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BbICILIEr0 00pa30oBaHUs
«HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUM
TOMCKHWA MOJIMTEXHUYECKWA YHUBEPCUTET»

Wucturyr DQHUH
Hanpasnenue noaroroBku  13.04.02 «9IEKTPOIHEPIETUKA U DJICKTPOTEXHUKAY
Kadenpa DIeKTpOIHEPreTHUECKUX CHCTEM

MATUCTEPCKASA JTUCCEPTALUA

Tema padoTsI

ABTOMaTHYECKasi CHHXPOHHM3ALMS T€HEPATOPOB

YJIK 621.316.71-52

CryneHt
I'pynna [35(0] Hoanuch Jara
5AM5b Uynaes [lasen bopucosuu
PykoBoaurenn
JloKkHOCTH (1115 (0] Y4eHasi cTeneHs, MMoanucey JaTa
3BaHHe
Crapuuit Cseukapes C.B. K.T.H.
penoaaBaTeiib
KOHCVYJIbTAHTHI:
ITo pazneny «OUHAHCOBBI MEHEKMEHT, PeCypcod(PhEKTHBHOCTH M PECYpPCOCOEPEIKEHUE
JlokHOCTH (1% (0] ‘Y4enasi cTeneHs, MMoanucey JaTa
3BaHHe
AccuCTeHT I'paxoBa E. A.
ITo pasaeiry «ConmanbHast OTBETCTBEHHOCTDY
JlokHOCTH (1% (0] ‘Y4enasi cTeneHs, IMoanmucey JaTa
3BaHHe
JlouieHT JamkoBckuit A.T'. K.T.H.
JONNYCTUTD K BAILIUTE:
3aB. kadeapoii DdPUO YuyeHnas creneHb, Hoanuceh Jlata
3BaHHe
29C Cymnaitmanos A. O. K.T.H., JOLIEHT

Tomck — 2017 1.




3amiaHMpOBaHHbBIE Pe3YJIbTAThI 00y4eHHU S

Kon

pesyi
bTaTa

PesynbraT 00yueHus
(BBIMYCKHUK JIOJDKEH OBITh TOTOB)

YHueepcaﬂbeze KomnemeHyuu

P1

Cosepuencmseosams W Pa3BUBaTh CBOW UHMENIEKMYAIbHbIU W 00UWEK)IbMYPHbLL
Vpogenb, NOOMBATBCA HPABCMBEHHO20 U (QUIUYECKO20 COBEPUIEHCMBOBAHUS CBOCH
JUYHOCTH, OOYyYEHHIO HOBBIM METOJIaM HCCJIEIOBaHUS, K MU3MEHEHHIO HAYyYHOIO U
HAy4YHO-TIPOU3BOJICTBEHHOTO MPOQIIIS CBOCH MPOPeCCHOHATHHON AESITEILHOCTH.

P2

C60600HO NOIB306AMBCS PYCCKUM U UHOCMPAHHBIM A3bIKAMU KaK CPEICTBOM
JIEJIOBOTO OOIIEHHS, CIOCOOHOCTBIO K AaKTUBHOM COIMAILHONH MOOMILHOCTH.

P3

Hcnonvsosamy Ha TPAKTHKE HABLIKU U YMEHUs B OpeaHU3Ayuu HAYIHO-
HCCIIEIOBATENIbCKUX M TIPOM3BOJACTBEHHBIX pPAbOT, B ynpasnenuu KOJUICKTHBOM,
UCII0JIb30BATh 3HAHKS MPABOBBIX U STHYECKUX HOPM IIPU OLICHKE IOCICACTBHI CBOCH
poeCCHOHATLHOMN 1eATEILHOCTH.

P4

Hcnonvzoeams TipecTaBIeHUE O METOJI0JIOTUYECKUX OCHOBAX HAYYHO20 NO3HAHUS U
meopuecmea, poiu HaydYHOU HMH(OpPMAIMK B PAa3BUTUU HAYKU, TOTOBHOCTHIO BECTH
paboTy C  TPHUBICYCHUEM  COBPEMEHHbIX — UHPOPMAYUOHHBIX — MEXHOI02Ul,
CHUHTE3UPOBATh U KPUTUYECKU PEIIOMUPOBATH MH(OPMAIIHIO.

IIpogheccuonanvrvle KomnemeHnyuu

P5

Ipumenamo yenyonenuvie ecmecmeeHHOHAYUHble, MamemMamuieckue, COYUaibHO-
9KOHOMUYECKUEe U NPOpecCcUoHAIbHbIe 3HAHUS B MEXIUCIUIUTMHAPHOM KOHTEKCTE B
WHHOBAIIMOHHOW HH)KEHEPHON JAESITeNTbHOCTH B OOJACTH JIIEKTPOIHEPTreTUKU U
3JIEKTPOTEXHUKH.

P6

CraBUTh W pewamsv UHHOBAYUOHHblE 3a0ayu WHKEHEPHOTO aHajau3a B 00acTu
INMEKTPOIHEPTCTUKH W DJIGKTPOTEXHUKH C  HCIOJIB30BAHUEM  TIyOOKHX
(GyHIaMEHTAIbHBIX U CHEIHAbHBIX 3HAHUN, aHATUTHYECKHX METOJOB M CIOXKHBIX
MOJIEJIEN B YCIIOBUSAX HEOIPENEIECHHOCTH.

P7

BreimonHaTh UHIICEHEPHbLE npoeKkmbl C ITNPUMCHCHUCM OpPUTHHAJIIBHBIX MCETOJ0B
MNPOCKTUPOBAHUA JII  JOCTHIKCHHA  HOBBIX  PE3YJIBTATOB, O6€CHC‘II/IBaIOHH/IX
KOHKYPCEHTHLBIC IIPECHUMYIICCTBA JJICKTPOIHCPICTUYCCKOIO U SBJICKTPOTECXHHUYCCKOI'O
IMPOM3BOJICTBA B YCJIOBHAX KCCTKHUX SOKOHOMHWYCCKUX U OKOJOTHYCCKUX Ol"paHI/ILIeHI/II\/JI.

P8

[IpoBOANTh  WHHOBAIMOHHBIE  UHIICEHEpHble  Uccledoéanuss B OOIACTH
AJIEKTPOIHEPTETUKU M DJIEKTPOTEXHUKH, BKIIOYAST KPUTHUYECKUN aHAIIU3 JAHHBIX W3
MHUPOBBIX HH()OPMAIIMOHHBIX PECYPCOB.

P9

[IpoBOAUTE TEXHUKO-9KOHOMUUECKOEe 0O0CHOB8aHUE TIPOEKTHBIX DPEIICHUM; BBIIOIHATH
OpPraHW3allMOHHO-TUIAHOBBIE ~ PACYeThl MO  CO3IaHUI0  WIM  pPEOpraHu3aliu
MIPOU3BOJICTBEHHBIX YJaCTKOB, TNIAHUPOBATH pabOTy repcoHasia u (POHIOB OILIAThI TPY/IA;
OTIPEIETATh M 00ecreurnBaTh 3PPEKTUBHBIC PEKUMBI TEXHOJIIOTHUYECKOTO MPOoIiecca.

P10

HpOBO)II/ITI) MOHMAICHDbLE, pecYyIUpOoB8OUHblEe, UCnblmamelbHble, HAJTaJOYHbIC pa6OTI)I
QJICKTPOIHCPICTUYCCKOT'O U DJICKTPOTCXHUYICCKOT'O O60py,[[0BaHI/I$I.

P11

Ocsausams HOB0Oe SIAEKTPOIHEPIETHUUYECKOE M IJIEKTPOTEXHUUYECKOE 000opydosanue;
MPOBEPATh TEXHUYECKOE COCTOSHHE W OCTAaTOYHBI pecypc 00OpyAOBaHUS U
OpPraHU30BBIBATh NPO(UIAKTUYECKHI OCMOTP M TEKYLHI PEMOHT.

P12

Pa3pabatbBath pabouyro npoekmuylo u HAYYHO-MEXHUYECKYlo OOKYMEeHmayuo B
COOTBETCTBUM CO CTaHJApTaMM, TEXHUYECKMMH YCIOBHUSMHU M JIPYTUMU HOPMATHBHBIMU
JOKyMEHTaMU; OpraHHU30BbIBATh METpPOJIOTHYECKOe obecrnieueHue
SNIEKTPOIHEPreTUUECKOTO M DJIEKTPOTEXHUUYECKOrO  00OpYHOBaHMS,  COCTaBJIAThH
onepamueHylo  OOKyMenmayuro,  TPEIyCMOTPEHHYIO  MpaBWJIaMHd  TEXHUYECKOU
SKCIUTyaTallii 000pY/I0BaHUS M OPTraHU3aIMU PabOTHI.




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepannn
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUpEKICHNUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBIN UCCJIEJJOBATEJbCKHI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

Nuctutyt DHEPreTU4eCcKuil
Hamnpagnenue noaroToBku (CrenuaibHOCTh)  ABTOMAaTHKa SHEPTOCUCTEM
Kadenpa DIIEKTPOIHEPTreTUUECKUX CUCTEM
YTBEPXAIO:
3aB. kadenpoiit 29C
A. O. CynaitMmaHOB
3AJAHUE
Ha BbINOJIHEHNE BbIMYCKHON KBAJIN(PUKAMOHHOMH PadoThI
B dopwme:
Marucrepckoil auccepranuu
(baxanaBpcKOi pabOTHI, AUITIOMHOTO MPOEKTa/paboThl, MAarUCTEPCKON TUCCEPTALINH)
Crygnenry:
'pynna (0]5 (0]
5AM5b Uynaes [laBen bopucoBuu
Tema paboThI:

ABTOMaTHYECKasi CHHXPOHHM3ALIHS T€HEPATOPOB

VYTBepxkaeHa MPUKA30M JUPEKTOpa (HaTa, HOMEP)

Ne 593/c

03.02.2017

Cpok cauu CTYJACHTOM BBITIOJTHEHHON paOOTHI:

TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1aHHbIe K padoTe

nPOU3E00UMENLHOCHIb UL HASPY3KA, PEXCUM PabOmbl
(nenpepwignblll, NEpUOOUYecKull, YUKIU4eckuil u m. d.), euo
CbIPbSL WU Mamepuas uzoeaus; mpebosamus Kk npoOyKmy,
u30enUI0 U NPoYeccy; 0cobvle mpedbosanus K 0cOOEHHOCMAM
Gyukyuonuposanus (Gxcnayamayuu) 00veKma uiu usoenus 8
naaHe 6e30NACHOCHIU IKCHILYAMAyuY, GIUAHUS HA
OKPYHCAIOWYIO CPeOy, IHEP2O3AMPAMAM,; SIKOHOMUHECKUT
aHauz u m. 0.).

(naumenosanue 06beKMa UCCACO08ANUS UNU NPOEKMUPOBAHUSL;

1. BcepexxuMHbIE ~ MOJECNUPYIOIIUNA  KOMILIEKC
peansbHoro Bpemenun ODC nans  onpeaesieHHs
ONTUMAJIbHBIX HACTPOEUHBIX I1apaMeTpoB
aBTOMATUKH CHHXPOHM3alMM M UX BIUSHUSA Ha
PEXHUMBI DJIEKTPUUECKON CETH.

2. PexoMeHmOBaHHAs Uil MCIIOJB30BaHHUS HAYYHO-
TEXHUUYECKAs JIUTEPaTypa.

3. PacuerHass Mozenb CHUCTEMBI DHEpPropaiioHa IS
BOCIIPOU3BEICHHSI HEOOXOIUMBIX PEKUMOB PaOOTHI U
MIPOLIECCOB UCCIIETYEMbIX T€HEPATOB, BHIIOJIHEHHAS B
«BMK PB 53C».




Ilepeyens noaJieRaUX HCCIETOBAHNIO,
NPOEKTHPOBAHMIO H Pa3padoTKe
BOIIPOCOB

(ananumuueckuii 0630p o IUMePAMyPHLIM UCTHOYHUKAM C
Yenvio BbIACHEHUS, OOCHMUICCHUN MUPOBOU HAYKU MEXHUKU 8
paccmampugaemoli odoaacmu; NOCMAaHosKa 3a0ayu
UCCIe008anUs, NPOEKMUPOBAHUS, KOHCIPYUPOBAHUSL,
cooepaicanue npoyedypvl UCCIeO08aAHUS, NPOEKMUPOBAHU,
KOHCMPYUPOBanusl; 00cyxHcoeHue pe3yibmamos 6blnoIHEeHHOU
pabomvl; HaUMEeHOBaHUE OONOTHUMETbHbIX PA30eI08,
noonedxcawux paspabomre; 3aKuoveHue no pabome).

I/ICCJIGIIOBaTI: BIIUSAHUC OCHOBHBIX napamMeTpOB

aABTOMAaTHUKH npu CHUHXPOHU3AIUU rCHCPaTOpOB.

ITpoBecTu HcciaenoBaHuE NMEPEXOAHBIX XapAKTEPUCTUK
IpU BXOXACHUM TEHEpaTopa B CHHXPOHHU3M U

NpEaACTaBUTh Fpa(l)I/I‘{CCKI/Ie n AHAJIMTHYCCKUC
PE3yIbTaThbI. HpOBGCTI/I OIMPCACIICHUE OINTHMAJIbHBIX

HAaCTPOCUYHEBIX ITapaME€TPOB aBTOMATHKH.

Ilepeuyenn rpapuyeckoro Mmatepuajia

(c mouHBIM YKazaHuem 06sA3amenbHbIX Yepmediceti)

Pe3yabTarsl Hcciie10BaHUI.

(c ykasanuem pazoenos)

KoHcyabTaHTBI 0 pa3/iesiaM BbIYCKHOM KBAIN(PUKAIMOHHOI padoThI

Pa3nen

Koncyabrant

ConmanpHas OTBETCTBEHHOCTD

A. T'. JIamkoBCKHH, K.T.H., JOIEHT Kadeapbl SKOJOTHUH H

0€30I1aCHOCTH KU3HEIEATETHbHOCTH

DduHAaHCOBBIM MEHEKMEHT,
pecypcorhHeKTHBHOCT U
pecypcocOepexeHme

E. A. I'paxoBa, accucteHT Kadeapbl MCHEIDKMEHTA

Pa3znen BKP, BeimoaHseMbIit
Ha UHOCTPAHHOM SI3BbIKE

M.B.Anzpees, K.T.H., CT.IIPENOIaBaTENb KaQeapsl

QJICKTPOSHECPICTUUICCKUX CUCTEM

Pazngen BKP, BeimonHsseMbIi

Ha HHOCTPAHHOM S3BIKEC

AL BypaH, K.I.H., JOLIEHT

Ha3zBanus pa3aesioB, KOTOPbI€ JOJKHBI ObITH HANIMCAHBI HA PYCCKOM M HHOCTPAHHOM fI3bIKAX:

Generators synchronizing

JarTa Bbl1a4H 3a1aHUS HA BBINOJTHEHHE BBINTYCKHOM
KBATH(UKAIMOHHOH PadOTHI 10 JTHHEHHOMY rpauKky

3aganue BbIgAJ PYKOBOAUTEC/Ib:

JloJzKHOCTH (1% (0] Yuenas crenenb, Iloanucs Jlata
3BaHHe
Crapuuit Cgeukape Cepreit K.T.H.
NIperoaBaTeib Biagumuposug
3amanmue NMPUHHAJT K UICITIOJTHEHUIO CTYAECHT:
I'pynna (0] 7 (0] Hoanuch Hara
5AM5b Uynaes [IaBen bopucosnu




Munucrepcrso odpasoBanns u Hayku Poccuiickoii ®@enepannn
(benepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE

BBICILIET0 00pa30BaHuUs
«HAIHUOHAJIBHBIN UCCJIIEAJOBATEJBbCKHUU

TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

Nuctutyr DHUH
Hanpagnenue noaroroBku (crenuanbHOCTh) 13.04.02 «3AEKTPOIHEPreTHKA U DICKTPOTEXHUKA
YpoBeHb 00pa3oBaHUs MaruCTP

Kadenpa 20C

HCpI/IO,I[ BBITIOJTHEHU A

(Becennuii cemectp 2016/2017 yueGHOro roga)

®dopma npeacTaBieHus: paboThI:

Marucrepckas guccepranus

KAJIEHJIAPHBIU PEUTUHT -TIJIAH

BbINOJIHCHH S BHIIIYCKHOM KBAJTH(PUKANNOHHON PadoThI

‘ Cpok c/1auM CTY/IEHTOM BBIIIOJIHEHHOM pabOThI: ‘

Jara HasBanue pasnena (MoaxyJst) / MaxkcuManbHbIIi
KOHTPOJISA BHUJI paboThl (MCCIC0BAHUS) 0an1 pa3aena (MoayJis)
24.03.2017 r. | O630p IUTEpaATYPHI
30.03.2017 r. | O0OBEKT 1 METOIBI MCCIIEJOBAHUS
7.04.2017 r. | M3yueHue mporpaMMHOTO 0OeCIieueHus
1.05.2017 r. | HccnenoBanue NepexoaHBIX XapaKTEPUCTUK
10.05.2017 r. | MccrnenoBanue BIUSHHS MTApaMEeTPOB
20.05.2017 HccnenoBanue METOUKU
30.05.2017 UccnegoBanue METOOUKH — OMNpENEICHUS  ONTUMAJIbHBIX
HACTPOEK
12.05.2017 r. | ®UHAHCOBBIM MEHEKMEHT, pecypcodpPEeKTUBHOCTh U
pecypcocOepekeHne
26.05.2017 r. | ConmanbHasi OTBETCTBEHHOCTD
09.06.2017 r. | OdopmiieHre pabOTHI
CocTaBuJ npenojjaBaTelib:
JloJzKHOCTH (1% (0] Yuenas crenenb, Iloanucs Hara
3BaHHUEC
Crapmmnit Cseukapes C.B. K.T.H
MpenojaBaTelib
COI'TIACOBAHO:
3aB. kadeapoii DdUO Yuenas creneHb, Hoanucn Jlarta
3BaHHUE
29C CynaitmanoB A. O. | K.T.H., JJOLIEHT




3AJTAHUE JIJISI PA3JIEJIA

«®UHAHCOBBIM MEHE’KMEHT,

PECYPCO2®PEKTUBHOCTb 1

PECYPCOCBEPEXEHUE)»
CryneHry:
I'pynna DPUO
SAMSb Uynaes [laBen bopucosuu
HucTuTyT TIY Kadenpa 99C
YpoBeHb 00pa3oBaHus MaFI/ICTp aTypa HanpagsiieHue/cnequaabHOCTh OJeKTpOIHepreTHKa U

SHCKTpOTeXHI/IKa/ ABTOMaTHKA
OHCPTOCUCTEM

pecypcocOepekeHne»:

Hcxoaublie 1aHHbIe K pa3aeny «PUHAHCOBbIH MEHEIKMEHT, pecypcod(pPeKTUBHOCT U

1. Cmoumocmv pecypcog Hayunozo uccaedosanus (HHU):
MamepuanbHO-MexXHU4ecKUx, IHePeemuyecKux,
PuUHANCOBBIX, UHPOPMAYUOHHBIX U YETOBEHECKUX

Ilpu nposedenuu uccredosanusn ucnoivsyemcs 6aza
aabopamoputi  DHHUH TIIV; 6 uccredosanuu
3a0elicmgogansl 2 yenoeeKka.: cmyoeHm-uchoIHUmeb
U HAYUHBLU PYKOBOOUMED.

HAJl102086, OMHMCﬂeHMIZ, @MC’KOHmZ/lPOGQHu}Z u eréumoeanuﬂ

2. Hopmbl u Hopmamuebl pacxo008aHusi pecypcos HP 34-70-32-83, P[] 34.10.301, P/ 34.10.102-91,
I'OCT P 51387-99, MY 34-00-094-85, I'OCT P
53905-2010

3. Hcnonvsyemasn cucmema Hano2o0010ceHust, CMasKu Omuucnenus 6 coyuanvhole Gonowt - 30 % om @OT.

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX UCCIICTOBAHUIO,

MPOEeKTHPOBAHHUIO H pa3padoTKe:

HTH

1. OMQHKG KOMMepUYeCcKoco U UHHOBAYUOHHO20 nomernyuaia

Onucanue nomenyuanvrozo nompeoumens, SWOT
ananusz

2. Paspabomxa ycmasa nayuno-mexnuyeckozo npoexma IInanuposanue HayyHO-UCCIE008AMENLCKUX pAOOM,
onpedenenue O0elcmeyiowux auy, OIUMENbHOCU U
mpyodoemKocmu pabom.

3. IInanuposanue npoyecca ynpasnenus HTU: cmpykmypa u Onpeodenenue mamepuanvuvix sampam HTH, sampam
epagux nposedenus, 6100HCeM, PUCKU U OPeAHU3AYUS Ha cneyuanrbHoe 000pyO06anue, pacuem OCHOBHOU
3AKYNOK 3apabomHol NAAMbL U HAKIAOHBIX PACX0008

4. Onpeodenenue pecypcHoil, puHaAHCOBOI, IKOHOMUYECKOU Oyenxa yenecoobpashocmu u  3¢pgdexmusnocmu
appexmusnocmu HAYYHO20 UCCIe008anUs. AHANU3 U OYEHKA HAYHUHO-

MEXHUHYECKO20 YPOBHSL Uccae008aHusl. OL;QHKLZ PUCKOE.

Hepe‘lel—lb rpaq)mlecxoro MATECPHUAJIA (c mounviv yrasanuem 06s3amenvHbIX uepmedicetl):

‘ JaTa BbI1auu 3a1aHusA JJIA pa3jiesia no JuHeiHoMy rpaduxy ‘

Sana}me BbIJIAJ KOHCYJbTAHT:

JlokHOCTH (1% (0] ‘Y4enasi cTeneHs, Ioanucey JlaTa
3BaHHe
AccucteHT Kadeapsl I'paxoBa E.A.
MeHekMenTa TITY
3a11a1me NMPUHHAJT K UICITIOJTHEHUIO CTYAECHT:
I'pynna (0] 7 (0] Hoanuch Jara
5AMSb Uynaes I1.b.




3AJJAHUE JIJISI PA3JIEJIA
«COLUAJIBHASI OTBETCTBEHHOCTb»

CryneHry:
'pynna DPUO
SAMSb Uynaes [laBen bopucoBuy
Hucturyt Ty Kadenpa 93C
Yposenb 00pa3oBanus MarHCTpaTypa HanpagJieHne/cneuajabHOCTh | DJNEKTPOIHEPIETUKA u
SIEKTPOTEXHUKA/ ABTOMAaTHKa
SHEProCHCTEM

I/ICXOZ[HLIC AAaHHBIC K pa3aejry «ConuajabHasi OTBETCTBEHHOCTD |

1. Xapakrepuctruka 00beKTa HCCleAOBaHMS (BEIICCTBO, Paboma svinonnaemcsa é 3akpuimom nomeuyeHuu
MaTepual, IpUOOp, aAIrOPUTM, METOAUKA, pabodasi 30Ha) U | (AyOUmopus) Ha nepcoHaIbHOM KOMRbIOMEpE.
00J1acTH €ro MPUMEHEHUS

Hepeqeﬂb BOIIPOCOB, MOAJICKAINUX UCCICTOBAHUI0, IPOCKTUPOBAHUIO U paspaGOTKe:

1. Ilpou3BoacTBeHHAs1 0€30MACHOCTD

1.1. AHanu3 BBISIBICHHBIX BPEIHBIX (PaKTOPOB MPH
pa3paboTKe u IKCIUTyaTalluy MPOEKTUPYEMOTO PEIICHHUS. pabouezo  mecma  Oducnemuepa, 0vli0  peuieno

1.2. AHanu3 BBISIBICHHBIX OMACHBIX ()aKTOPOB MPH
pa3paboTKe U HKCIUTYaTaliu IPOEKTUPYEMOTO PELICHNS. cpeobl bbLIa 8bI0PAHA INeKMPOOE30NACHOCb.

B kauecmee ochosHbix  6pednvix  haxmopos
npoeKmupyemou  Npou3go0CMEEeHHOU  Cpeovl,

paccmompembsb 6030elicmaue uyma oceeujeHus,
INIEKMPOMACHUMHO20 U3IYHYEeHUsl, Hecoomeemcmeue
napamempoe MuKkpoxiumama.

B xauecmee ocHOBHbIX BbIAGIEHHBIX ORACHBIX
Gaxmopog npoexmupyemol npou3800CHMEEHHOU

2. DkoJioruyeckasi 0€30MacCHOCThb:
— aHanu3 BO3AeWcTBHs 00beKTa Ha aTMochepy;

— pa3paboTaTh penieHus Mo 00eCIECYCHUIO
9KOJIOTHYECKON 0€301MacHOCTH CO CChUIKAMH Ha
HT/I no oxpaHe okpy»Karouieil cpespl.

Brvimoguvie omxodvr. Omxoovl, obpazyowuecs npu
nonomke [I19BM.

3. be3onacHOCTH B Ype3BbIYAHHBIX CUTYALUSIX:
— mepedeHb Bo3MOXHBIX YC mpu pa3zpaboTke u
IKCIUTyaTallMy MIPOEKTUPYEMOTO PELICHHS;
— paspaboTka JIeHCTBUI B pe3y/ibTaTe BO3HHUKIIEH
YC u Mep no TUKBUJAIMY €€ MOCIEICTBHM.

Haubonee geposimnvin YC 6 30anuu modxcem Ovimy
nodcap 8 30aHuu

4. IIpaBoBble ¥ OpPraHu3alOHHbIE BONPOCHI
olecrieyeHns 0€30MACHOCTH:
—  OpraHU3alMOHHBIC MEPONPUATHS IPU KOMIIOHOBKE
pabodeii 30HBI.

- Op2aHU3aYUOHHbIE MEPONPUAMUS NPU
KOMNOHOBKe paboyetl 30Hbl:
Opeonomuueckue mpebosanus k pabouemy mecmy

| laTa BbIxaum 3a1anusi [UIsl pas/ieia 1o JTMHeiHOMY rpaduKy |

3agaHue BbIAAT KOHCYJBbTAHT:

JoKkHOCTD (115 (0] ‘Y4enasi cTeneHs, MMoanucy JlaTa
3BaHHe
JlonieHT JamxoBckuii A. T K.T.H.
3aganue NPUHAJT K HCIOJHCHUIO CTYAECHT:
I'pynna DPUO Hoanuch Jara
SAMSb Uynaes [lasen bopucosnu




Pedepar

BrimyckHas kBanmu¢pukanuonHas paboTa, coctosamas u3z 122 crpanun, 34
pucyHkoB, 28 Tabmuiiel, 20 HCTOYHUKOB, 2 IPUIIOKCHHIA.

KiroueBbie crmoBa aBTOMaTWdeckass CHHXPOHHM3ALMS TeHEeparopa, Opocok
yIapHOTO TOKAa, IEPEXOAHbIE XapaKTEPUCTHKHU, DPEXKUM, MapajuiesbHas padoTa,
KAa4aHUs YaCTOTHI, IIEPEXOIHBIE IIPOLIECCHI.

OOBEeKTOM  UCCIEIOBaHMUS  SIBISAETCA  HMCCIEIOBAaHUE  OMpPEEICHUS
ONTUMAaJIbHBIX TAPAMETPOB BKIIIOUEHUS T€HEPATOPA HA NapaJuIeIbHYI0 padoTy.

Lenp paboOThl — MpOBEpPKA BIMSHUS OCHOBHBIX MapaMETPOB MPH BKIIOUYECHUU
reHeparopa Ha MmapauielbHy0 paboTy C CEThIO Ha BO3HUKHOBEHHE YAApHBIX TOKOB.,

B nmponecce wuccnenoBaHus NPOBOAWINCH — ONBITBI IO  OIPENEICHUIO
ONTUMAJIbHOM HACTPOWKH NapaMeTpPOB ABTOMATUYECKOW CHHXPOHU3ALMHU I'€HEepaTopa
yTeM MOCJIEJ0BATEIBLHOTO MPUOIMKEHUS TapaMeTpa K ONTUMaJIbHOMY 3HaueHu1o. B
KAauecTBE  almaparypbl JUlsl  HMCCIEJOBAaHUS  MCIOJB3YETCSd  BCEPEKUMHBIN
MOJEIUPYIOINN KOMIUIEKC PEAIBHOTO BPEMEHM DJIEKTPOIHEPTETUYECKUX CHCTEM
(BMK PB 23C).

OcHOBHBIE KOHCTPYKTHBHBIE, TE€XHOJIOTUYECKHE U TEXHUKO-
DKCIUTyaTAllMOHHBIE XApAKTEPUCTHUKM — MPOTrPaMMHBIM QJITOPUTM  peaU3aALMH
METOJMKHU BBIIIOJIHEH B BUJE CLEHApPHUEB. BBHINOIHEHHE CLiEHApUs NMPOU3BOJUTCS B
TEMIIE BPEMEHU BOCIIPOU3BOIMMOTIO ITPOLIECCA C MTOTYUYEHUEM KOHEYHBIX PE3YJIbTATOB.

Crenens BHenpeHus - [lomydyenHble B paboTe MpaKTHUYECKHUE PE3YJbTaThl
no3BOJAKOT ux wucnons3oBate B BMK PB O3C OHUH nns HayyHbIX w
HICCIEI0BATEIbCKUX IIEIICH.

OOnacTe NpPUMEHEHHS — TOJYYEHHbIE pe3yJlbTaThl  MarucTepPCKOM
JUCCEPTALIMM MPEJOCTABISIIOT BO3MOXHOCTh NPUMEHEHHS MX B IMPOMBILIIECHHBIX
nporpamMmax Jijisi JHEPreTHYeCKUX NPeIITPUATU.

OxonoMuueckast 3QPEKTUBHOCTh WJIM 3HAYUMOCThH paboThl — Onpenensercs
MUHUMH3AIMEN yiiepba B pe3yibTaTe HENpaBUIBHOM HACTPONMKH aBTOMATHYECKUX

CUHXPOHHU3aTOPOB T€HEPATOPOB.



OmnpenesieHusi, 0003HaAYEHUSI, COKPALLICHUS, HOPMATHBHBIE CCHLIKH
O3C — 3AEKTPOIHEPTETUUECKUE CUCTEMBI;
ACI — apTOMaTH4eCKasi CHHXpOHHU3AIUsI Te€HEepaTopa,

BMK PB 93C — BcepeKUMHBINM MOJIETUPYIOITUNA KOMIUIEKC PEaTbHOTO

BPEMEHHU AIIEKTPOIHEPTETUUECKON CUCTEMBI;
PM - peakTuBHAs1 MOIIHOCTH
CI'- cMHXpOHHBIN T€HEPATOP
OJ1C — 3neKTpoABHKYIIAsl CHUJIa
BJI — Bo3nymiHas nuHus
I1C — moacraHIus.

K3 — kopoTkoe 3ambikaHne
APY — aBTOMaTn4eCcKOE pEryaIupOBaHNE YAaCTOTHI
P3A — peneitnas 3amura 1 aBTOMaTHUKA

APB — aBTOMaTHu€CKOE PEryIMpOBaHUE BO3OYKICHUS
CM — cuHXpOHHas MallnHa

P3A — peneitnas 3amura 1 aBTOMaTHUKA

ITA — nmpoTuBOaBapuiiHas aBTOMaTUKA
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Beenenue

Cpenu MHOXKECTBa OTpaciedl HapOJHOIO XO3fAHCTBA JHEPreTHKa OJHA W3
HEMHOTHX 3aHUMAET JHAUpYoiee nojioxkeHue. CTeneHb pa3BUTOCTH SHEPIETHKU U
aneKTpuuKanud B HauOoJiee TOJHOM BHJE TMOKAa3bIBACT JOCTUTHYTHIA YPOBEHB
TEXHUKO-9KOHOMUYECKOT0 TMOTEHIMalla 00N CTpaHbl. DHEPreTuka I03BOJISIET
o0ecreunBaTh JIEKTPOIHEPTUEH U TEIIIOM MTPOMBIIIJICHHBIE ¥ BOSHHBIC MPEAIPUATHS,
CEJIbCKOE XO35HCTBO, TPAHCHOPT, KOMMYHAaJIbHO-OBITOBBIE HYXJbl TOpPOJIOB U
MOCENKOB. ONEKTpU(UKALUA OKa3bIBACT OCHOBHOE BIIMSHHE Ha pPa3BUTHE BCEX
OTpaciiel HApOJHOTO XO34MCTBA, OHA ABJISETCSA CTEPKHEM CTPOUTEIIHCTBA IKOHOMUKH.
Otctona OOBEKTUBHO CJEAYyeT HEOOXOJUMOCTh OIEPEXKAIOIIUX TEMIIOB Pa3BUTHUS
DHEPreTUKU U AIIEKTPU(PUKALMH, HENPEPHIBHOTO POCTAa IMPOU3BOACTBA SHEPTUU U

TCILJIA.

DNEeKTpOo’HEepreTUiecKass CUCTEMa COCTOUT U3 BCEro 0o0OpyJoBaHUS,
ydacTBylollee B paboTe, HaxoZslleecs B Ipoliecce IeHepaluu, paclpeiesieHus U
NOTPEOIEHUS SJIEKTPOIHEPTUU U PACCMATPUBAETCA KAK €IMHOE 1I€JI0€ IO OTHOLIEHUIO
K NPOTEKAIIIMM B HeM IMporeccoB. OCOOCHHOCTH 3THUX MPOILIECCOB, TAKUE KakK:
W3MEHSIOIIAsACA MOIIHOCTh HArpy3KH, BOZHUKAOIINE KOPOTKHAE 3aMbIKaHHUs, BBICOKAS
OBICTPOTEYHOCTh  3JEKTPOMArHUTHBIX W DJEKTPOMEXAaHUYECKUX  IPOLIECCOB,
OOyCNOBWJIM pa3BUTUE TEXHUYECKUX CPEACTB aBTOMATHYECKOIO  YIpPaBICHUS

pekruMaMu pabOThI AIEKTPOIHEPTETHUECKOM CUCTEMBI.

OCHOBHBIM  aBTOMATHYECKH  YIPAaBISIEMBIM  3JIEKTPOIHEPreTUUECKUM
OOBEKTOM 3JIEKTPUYECKOM CTaHLMUM SBISIETCS CHHXPOHHBIA reHepatop. OH
IIPUBOJUTCA BO BPALIATENIBHOE JBWKCHHE THAPABIMYECKOM MApOBOW WM Ta30BOU
TypOouHoi. IlosTomy mnpexzae Bcero HEOOXOIMMO AaBTOMATHYECKOE YIpaBJICHHE
IIyCKOM CHHXPOHHOIO reHeparopa. OH OCYIIECTBISETCS NPU KOOPAMHUPOBAHHOM
B3aMMOJICHCTBUM aBTOMAaTHYECKUX YCTPOMCTB KOHTPOJS COCTOSIHUS TEXHUYECKOIO

o0opyaoBaHus1, 00ECIEYNBAIOIIETO PA0OTOCIIOCOOHOCTh TEHEPATOPA.



ABTOMaTHYECKOE BKJIIOUYEHHE T€HEpaTopa B CETh SIBISETCS HEOTHEMIIEMOM
YacThl0 HOPMAaJbHOW paboOThI JHOOOW 3JeKTpocTaHIMK. Tak Kak BbIpaOaThiBaeMast
Harpy3ka Ha 3JIeKTPOCTaHIMSIX M3MEHSETCS B TEUCHHE JIHS, TeHepaToOpbl U Mpouee
000py1I0BaHUE BHIBOJIUTCS B TUTAHOBBIM PEMOHT, BO3MOKHO BOZHUKHOBEHHE KOPOTKHX
3aMBIKAaHUHA M JPYTHX aBapUHHBIX CHUTyallud, TO TpaBWiIbHas paboTa U TOYHOE
NOHUMaHHE TPOTEKAIOIIUX MPOIECCOB Ba)KHAs COCTABIIAIONIAS HAIEKHOW pabOThI
sHeprocucTeMsl. HempaBuibHBIX HACTPOIKA WM UCIIOJIb30BAHUE MOXET MPHUBECTH K
HapYyLIEHUIO YCTOMYNBOCTH pabOThI TEHEPATOPOB, UTO MPUBEIET K MEPEHAIPSIKEHHUIO,
IPOCAJKU HAMpPSKCHHsI, BBINAJCHUIO TEHEPATOPOB M3 CHHXPOHM3MA U JPYTUM

aBapUMHBIM PEKAMaM.

HO3TOMy 3aJladya HUCCIICAOBAaHUA IMMPOUCCCOB, IMPOTCKAIOINX CHHXPOHHU3AINU
CUHXPOHHBIX I'CHCPATOPOB, U HaCTpOﬁKa HX IIapaMCTPOB ABJLACTCA BOCTp€6OBaHHOﬁ )51

aKTyaHBHOﬁ C C006pa)KeHI/ISI HX BJIWAHUSA Ha PCKUMBI CCTH.

Henbo padoThl ABISIETCS HCCIEAOBAaHUE IEPEXOJHBIX XapaKTEPUCTHUK
aBTOMATHYECKOT0 BKJIIOYEHHUS T'€Heparopa Ha MNapalielbHyl0 paboTy M OILIEHKa
BIUSIHUA HACTPOEUHBIX KO3(P(PUUMEHTOB Ha NapamMeTpbl CETH M TIeHepaTopa B

HOPMAJIBHBIX PEKUMaX paOdOTHI.

O0bekT wuccIen0BaHMS. Bnusane mnapaMeTpoB  aBTOMAaTHYECKOIO
CUHXpPOHHU3AaTOpa U peryisiTopa BO30YXKJIEHUS CHHXPOHHOTO TEHeparopa Ha
MPOTEKAIOLIUE MPOIECChl MPU BKIIOUYEHUH T€HEpaTopa Ha MapajuiebHyI padoTy ¢

CCThBIO.

IIpeamer  uccaegoBaHms.  AHanu3  MEPEXOAHBIX  XapPaKTEPUCTHUK
aBTOMAaTHUYECKOM  CHUHXPOHM3allMM TIEHeparopa MW BIUAHUE  HACTPOCUHBIX

KO3((PUIIMEHTOB HA PEKUMBI paOOTHI CHHXPOHHOTO TeHepaTopa.

IIpakTnyeckass 3Hayumocthb pesybraToB BKP. [lonydenneie nanHbeie n
MPaKTUYECKUE PE3yJIbTaThl B OYIyIIEM MOTYT UCIOJIb30BAThCS KaK JIJIsl HAYYHBIX TaK

U Y4eOHBIX LieJIeil.



Peanu3anusi u anpodamusi padorbl. B Xo0xe BBIIOJHEHHS Hay4HO-
UCCIIEIOBATENbCKOM paboThl B mporpamMmmMHoM komiuiekce BMK Obuta uccrienoBana
MOJIeSIb TTOBEJCHUSI BKIIIOUEHHsI T€HepaTopa B CETh M M3YyYEHbl MPOTEKAIOUIUE MpU

9TOM IIPOLCCCHI.



1 O0630p auTEpaTYpHI

[Ipouiecc  BKIIOUEHHS TeHepaTopa Ha MapaulelibHyl0  pabotry ¢

HYHEPrOCUCTEMON HA3BIBAETCS CUHXPOHU3ALMEH.

CymiecTByeT aBTOMaTHyecKas: CHHXPOHHM3aUus, IIPU KOTOPOM BCE Ollepaluu
npoucxoaaT  0e3  BMelIaTeNnbCTBAa  pabodero  MepcoHaja  ClEeHUaIbHBIMU
aBTOMATUYECKUMU 000PYI0BaHUEM, U M1OTyaBTOMATUUYECKYIO, IPU KOTOPOH IENHCTBUS
paboyero nepcoHasna CBEIEHbl K MMHMMYMY U OTPaHMYEHBI TOJIBKO BBIIOJIHEHHEM
4acTH onepauun (Hanpumep, pEryJINpOBAaHKE CKOPOCTH BpAaIlCHUS
CUHXPOHU3MPYEMOI'0 TeHepaTopa), B TO BpeMsl KaK JApyrue onepanuy Mpou3BOIATCS

ABTOMAaTHUYCCKHU.

ABTOMaTI/I3aI_[I/IH BCCX onepaunﬁ IIpu CHHXPOHH3AaIlUKM U B OCOOCHHOCTH
Han0oJiee OTBETCTBEHHOM — BKIIIOUCHMUS CHHXpOHHOﬁ MalllMHBI ITO3BOJIACT UCKIIOYUTH

TAXKCIIBIC ITIOCJIICACTBHA OIINOOYHBIX I[GﬁCTBPIﬁ IICpCoOHAJIA.

JUIsi BKJIIOYEHUSI CUHXPOHHBIX T€HEPAaTOpPOB Ha MNapajlielbHYIO0 paboTy B
HACTOAIIEE BpeMsi MPUMEHSIOTCA JiBa CHoco0a: CaMOCHMHXPOHHU3alUs M TOYHas

CUHXPOHU3AlNA.

[Ipy camMoOCHHXpOHM3AaLMU HEBO30YXKIACHHBI T'€HEpaTOp pacKpyuyUuBaeTCs
TypOMHOHN O CKOPOCTH, OJIM3KOW K CHHXPOHHOMW, U TIPU OMPEIAEICHHOM CKOJIbKEHUH
U YCKOPEHHHM €r0 pOoTopa IO OTHOLIEHHIO K POTOPY IKBUBAJIEHTHOIO I'e€HEparopa
HHEProCUCTEMBl BKIIIOYAETCSI B CETh, MOCIE YEro B MOMEHT OECTOKOBOH IMay3bl

mogacTcsa B036Y)KI[CHI/I€ H IPOUCXOINUT BTATMBAHHUC POTOPA B CHHXPOHU3M.

[Ipy  TOYHOM  CHHXPOHM3AIMK  TEHEpPaToOp  pa3BOpayumBacTcs 10
MOJACUHXPOHHBIX 00OPOTOB M BO30YXJaeTcs. B MOMEHT ero BKJIIOUYEHHUS B CETh

HE00XO0MMO 00€CTICUNTD BBHITIOJIHEHHUE CIIEAYIOIINX YCIIOBUIA:
* PAaBEHCTBO YacTOT I'eHEpaTopa U CETH;

* PaBEHCTBO HAIPSKEHUN TeHepaTopa U CETH;



* OTCYTCTBHUE Cc/IBHUTa (a3 CHHXPOHU3UPYEMBIX HAMPSKEHHI.

JUIsL BBINIOJIHEHUS YKAa3aHHBIX YCJIOBUM TOYHOM CHHXPOHH3ALUMM JaXe B
HOPMAJIBHBIX pEeXHMaxX TpeOyeTcss MpOAODKUTENIbHOE BpeMs. B aBapuiiHbIX
CUTyaIusiX, KOTJAa HEOO0XOAMM OBICTpBI BBOJ JOMOJIHUTEIHHON MOIIHOCTH U
BO3MOYKHBl 3HAQUUTEJIBHBIC W3MEHEHMS BEIMYHMHBI M YacTOThl  HAIPSDHKEHUS
YHEPrOCUCTEMBI, BKIIOYEHUE TE€HEPATOPa CIIOCOOOM TOYHOW CHHXPOHHU3ALUU MOXKET
3aTSHYTHCS WJIU )K€ IPOU30UTH B HEAOIYCTUMBIX YCIOBUAX. BO3MOXHOCTH OBICTPOTO
BKJIIOYEHHSI TEHEPATOPOB B aBAPUIHBIX YCIOBHSIX, & TAKKE 3HAUUTENBHOE YIIPOILICHUE
YCTPONCTB aBTOMAaTUKHU, 00YCIIOBIEHHOE OTCYTCTBHEM HEOOXOAMMOCTH COOJIIOJICHUS
YCIOBUI TOYHOM CHUHXPOHMW3ALMH, SIBISIOTCS TJIABHBIMU MPEUMYIIECTBAMH CIIOC00a
CaMOCHMHXPOHM3allMM IO CPAaBHEHUIO C TOYHOM CHHXpoHM3auuen. HemocraTok
CAMOCHUHXPOHM3allUM  COCTOMT B  BO3HUKHOBEHHM 3HAUUTEIIBHBIX  TOJIYKOB

YPaBHUTEIHHOT'O TOKA, MOIITHOCTH H AJICKTPOMArHUTHOTO MOMEHTA.
CamMoCHHXPOHU3AIUSI TeHepaTopa

[Ipouecc  MOAKIIOYEHUST TE€HEpAaTOpa METOJOM  CaMOCHHXPOHHU3alUU

MIPOUCXOIUT CICAYIOIIIM 00pa3oM:

1) Fo = Fc¢, moakioYaeMblii IeHepaTop pacKpydHWBaeTCs TYypOUHOW 0
yacToTsl cet 50 1.

2) Ruw = 10 Ruom, MOAKIIOYEHHBIH K OOMOTKE pOTOpa HIYHT O0OECreYHBacT
3aIUTy TeHepaTopa OT YPaBHUTEIHLHOTO TOKA B MOMEHT MOKITIOUCHUS.

3) OtcyrcrBHe BO30Y)aeHMs Ha TeHepatope, Uf = 0.

Jlanee myTeM BKIIFOUCHHS BBIKITFOUATeNss Q reHepaTop MOIKIIOYASTCS K CETH.
B sTOT MOMEHT B 00OMOTKE BO30YXKIEHHUS BO3HHMKAET TOK, OOpaTHOE MPOTEKAHHE
KOTOPOTO OTPAaHWYUBACTCS JUOJOM, B PEe3yjbTaTe Yero B OOMOTKE BO3HUKACT TOK

NOKa3aHHbIA HAa PUCYHKE 1.



I
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Pucynok 1 — I'paduk nporekanus Toka B 0OMOTKE BO30YKIESHUS.

ABTOMaTHKA Cpa6aTLIBaCT B MOMEHT 0E€CTOKOBOM IMay3bl, U IIOJaCT CUTHAJI HAa
nmogagy B036y}KIIeHI/ISI B I'CHCPATODP. B03HI/IKaI-OHII/I€ B 3TOT MOMCHT B I'CHCPATOPC
QJICKTPUICCKHNC MOMCHTBI 00€eCITIeYnBaIOT IMOATATMBAHUEC POTOpa K CHHXpOHHOfI
9aCTOTC BpalllCHUA U CI'0 BTATHUBAHNC B CHHXPOHU3M. HpH IIEUIBHCfIIHGM YBCIMYCHUHU
OTKPBITHA PCTYIIMPYHOHICTO MCXaHHW3Ma Typ6I/IHBI reHeparop Ha4YuMHACT IMPHUHUMATb

aKTUBHYIO Harpy3Ky u paboTaTh NapajuIesIbHO C IPYTUMH F'€HEepaTOpaMHu.

Bxitouenre HEBO30YKAECHHOIO TIe€HEpaTopa B CETh AKBUBAJICHTHO ISt
HPHEPrOCUCTEMBI  BHE3aMHOMY  Tpex¢a3HOMYy  KOPOTKOMY  3aMBIKAHHMIO  3a
COMPOTHUBJICHUEM TreHepaTtopa. Bo3HukaeT 00JbIoil ypaBHUTEIbHBIH TOK B MOMEHT

MOAKIIIOUCHUS TeHEpaTopa K CETH.

E(;C kyd JE

I, =— —,
X, +x +E, (1)

MakcuMalibHOE 3HaY€HUE yIapHOTo ToKa onpezensercs o ¢popmyne (1). ['ne,
E"dc - mpomompHas 3JIC SKBUBAJEHTHOTO TE€HEpAaTopa 3a CBEPXIEPEXOIHBIM

WHYKTUBHOM CONPOTHUBJIEHUEM X' 'dc;

Xc - OJKBHMBAJICHTHOC HMHIAYKTHBHOC CONPOTHBIICHHEC CCTH, 4Y€pe3 KOTOpoOe

TCHEPATOP CBSI3aH C YHEPrOCHUCTEMOI;

X"dz X"dc; - cBepXIepexoqHble MHIYKTUBHBIE COIIPOTUBIICHUSI MTOAKIIOYAEMOTO

Y DKBUBAJICHTHOTO TE€HEPATOPOB IO MPOJI0IHHOM OCH

Kyo - koadduimeHT, yYUTHIBAIOIMIUM  HAJU4YUE  alepUOIUYECKOU

cocTaBJIgIonNIei Toka, 00braHO Kyo =1,8-1,95.



Bo3moxHa cutyanusi, Korjga MakCUMaJIbHOE 3HAYEHUE YPABHUTEIBHOTO TOKA
paBHO 3HAUEHUIO CBEPXIIEPEXOAHOTO TOKA Tpex(a3zHOoTo K.3. Ha BBIBOJAX reHepaTopa.
OT0 BO3MOXKHO B cllydae BKJIIOYEHHUs reHepatopa Ha cOopubie LIIBM, korna
COITPOTUBIICHUE T'€HEPATOPA U CETH PaBHBI HYJIIO. [[aHHBIN Cllydald CUMTAETCS] OJHUM

13 HanOoee TSHKEIIBIX.

_Ek,\2
ya X (2)
dz
HOCKOJII)Ky B HeﬁCTBHTCHBHOCTH COIIPOTHUBJIICHUA BSHEProOCUCTEM HEC PAaBHO
HYJIIO, TO 3HAYCHUA YPABHUTCIIBHOI'O TOKA M 3JICKTPOMAarHuTHOI'O MOMCHTA Ha Bally
reaepartopa 1npu CaMOCHUHXPOHU3AIMK HE IPEBBIMIAOT COOTBECTCTBYIOIIUX 3HAUECHUH

IIpH K. 3. HA BBIBOJAAX I'CHCPATOPA, HAa KOTOPLIC OH paCCUUTAH.

B mo6oM BO3MOKHOM ClIy4aC BO3HHMKHOBCHHC OONBIIINX YPaBHUTCIIbHBIX
TOKOB IIOABCPIracT rcHepaTop OO0JIBIINM Harpy3kaM, 4TO H ABJIACTCA HCOOCTATKOM

CaMOCHHXPOHH3AIHH.

Eme oanum conytcTBytomuM 3(PEHEKTOM CaMOCHUHXPOHU3AIUU SIBIISICTCS

MaJACHUC HAIIPSIKCHUA Ha C60pHBIX IMIHAaX 3JICKTPOCTAHIIUU 1 B OHCPIrOCUCTEME.

UZ :UC_IZ.XC (3)

YPpaBHUTENBHBIN TOK, TPOTEKAIOIINI YePE3 TEHEPATOP:

|, =—<—; (4)

Peuienue ypaBHeHuii 3 u 4 npuBOJIMUT K:

XC
X+ X,

U, =U -, (5)



HaI[CHI/Ie HAIIPSKCHUA HA BBIBOAAX I'CHCPATOPA OIIPCACIIACTCA:

AU =U, T, (6)
X, +X

c

Orcroga BUAMM, YTO TAJCHUE HANPSKEHUS 3aBUCUT OT COMPOTUBIICHUI
PHEPrOCUCTEMBI U TreHepaTopa. B  OOJbIIMHCTBE CIIly4aeB CONPOTUBIICHHE
HSHEPrOCUCTEMBI MEHBIIIE COMTPOTUBIICHUS T€HEPATOPA, TOITOMY MaJCHUE HATIPSAKEHUS
BenMUYMHA HeOonbluasg. Tak ke 1o Mepe yJaleHuss OT TeHeparopa CHUYKEHUE
HaIpsHDKEHUST B DHEProCUCTEME CTaHOBUTCA MeHblne. [loatomy Takoi sddekr

JOIYCTUM.

C MOMeHTa BTATUBAHUS I'CHCpaTopa B CHHXPOHHN3M HAIIPAKCHUC HA C60pHBIX
IIMHAX IIOCTEIICHHO BOCCTaHaBIMBacTcsa. B ICPBYIO O4CPCIAb 3a CUCT YBCIMUCHHA

COIIPOTHUBJICHUSA I'CHECPATOPA.

BropeiMm MoMeHTOM, Onarogaps KOTOpPOMY OCYLIECTBISIETCS BTATMBAHHE,
SBIIIETCS. — PEryJSTOpP HANpsDKEHUsST M yCcTpoicTBa (OPCUPOBKH BO30OYXKIIEHUS.
['enepaTop BTATMBaeTCss B CHUHXPOHM3M mopsaka 1 — 2 ¢, mosTomy mnaaeHue
IIPOUCXOJUT TAK XK€, B CYUTAHHBIE CEKYH/bI, U B CIECICTBUU, HE CYLLICCTBEHHO BIIUACT

Ha PEXUM PabOThI IHEPTrOCUCTEMBI U TTOTPEOUTENECH.

B macrosimee Bpemsi BKJIIOYEHHE TE€HEPATOPOB Ha MapajuiebHYI0 paldoTy

CIIOcOOOM CAaMOCHHXPOHU3AIUU JOMYCKAETCSI TPUMEHSTh:
*  Ha CHHXPOHHBIX KOMIIEHCATOpax JIt000H MOIIIHOCTH;
*  Ha TypOoreHeparopax MonrHocThio 10 3000 kBT;

*  Ha BCEX reHepaTtopax B aBapUilHBIX pexuMax 0e3 OrpaHMYeHHI MO TOKY

BKIIFOUCHUA, 4 TAKIKC BO BCCX OCTAJIBHBIX ClIydasX, KOI'Jad ,HCfICTBYIOHIee 3Ha4YCHHUC



NEPUOINYECKON COCTABIIAIOIIEN YPaBHUTEIBHOIO TOKA HE JOJDKHO IMpEBbIIATH 3,5

KpaTHOI'O 3HAYCHNA HOMHWHAJILHOT'O TOKAa IrC€HCPpaTOopa,

I :iSS,SI

y X(yj + XC T.HOM (7)

ITo 34aBOJICKUM PCKOMCHIAUIWAM JIS Typ6oreHepaT0pOB C HCMMOCPCACTBCHHBIM

OXJIQXKJICHHEM OOMOTOK BMECTO 3HAUEHHsS KpaTHOro 3,5 cieayeT OpaTh KpaTHOCTh

2,8.

JlaHHOe yCJOBHE JIONMyCKAaeT CaMOCHHXPOHHU3AIMI0 TYpOOTEHEPAaTOPOB,
paboTaromux B OJIOKe ¢ TpaHchopMaTtopaMu, a TakKe THAPOreHEepaTOpOB JH0OOMH
MOMTHOCTH. OTHAKO B HOPMAJIBHBIX YCIOBUAX JKCIUTyaTaIluu sl TypOOTEHEpaTOPOB
C HEIMOCPEJCTBEHHBIM OXJIAKIECHUEM OOMOTOK W JIJI THJPOTCHEPATOPOB OOJBIION
MomgHocTH (Oonee 100 MBT) npumeHsieTcsi, Kak MpaBUiIO, CIOCOO0 TOYHOMU
CHHXPOHM3allMM, a BKJIIOUCHHE TEHEPATOPOB CIIOCOOOM CaMOCHHXPOHM3AIUH

OCYHICCTBJIICTCA B aBapHﬁHBIX CUTyalluiaXx.

Jlns TuaporeHepaTopoB MEPEXoIHOE COMpOoTHBICHHE cocTaBisier X'd = 0.3.
Otcroja MOXKHO CJieflaTh BBIBOJI, 4YTO Jaxke B ciydae korma Xc = 0, TOMYOK
YPaBHUTEIBHOTO TOKA y THAPOTCHEPATOPOB HE MPEBBICUT 3,5 KPATHOTO 3HAYCHUS, H

HNX MOJXHO 3aIlyCKaTb CIT0COOOM CaMOCHHXPOHHU3alH.

N3MeHeHne 4acToThl BpallleHUs] arperata B MPOLECCEe CaMOCHHXPOHU3ALNU
MIPOUCXOAUT MOJ AEHCTBUEM MOMEHTOB, JACHUCTBYIOIIMX Ha €ro porop. Paccmorpum
oIpOOHO OCHOBHBIE JEHCTBYIOLME HA POTOP Te€HEpaTopa MOMEHTHI B mponecce. Ha

XOJIOCTOM XO0J1y M30BITOYHBIM MOMEHT UJIET Ha YCKOPEHUE arperara.

1,99 M, -M, =am (8)
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Cnyyail koraa, U30BITOYHBIA pa3BUBAEMbIi TYpOWHON MOMEHT MOJHOCTBIO
UIET HA NPEOJOJICHUE MOMEHTA COIPOTUBIICHHUS, a CICNOBATEIBHO, IOCIEAYIOLINE
M3MEHEHHUE YaCTOThI BPAIIEHUsI UMEET MECTO OBITh JIMIIB 33 CYET DJIEKTPOMArHUTHBIX

MOMEHTOB, 03HAYaeT YTO U30BITOYHBIA MOMEHT TypOHHBI paBeH 0.

AcuHXpoHHBIE ~ MoOMeHT Mac: Omnpenensitonuii  MOMEHT,  KOTOPBIU
o0ecrieunBaeT BXOXKJIEHHWE TeHepaTopa B CHHXPOHHU3M. VIMEHHO 3TOT MOMEHT
MOJATSTUBAET POTOP reHepaTopa K CHHXPOHHOM YacToTe BpaiieHus. Yem Oosibliie 3TOT
MOMEHT, TEM JIETYe MPOXOJUT MPOLIECC MOATATUBAHUSA K CHHXPOHHOM YacToTe. 3aTeM
BCTYNA€T B CHJIy CHHXPOHHBI MOMEHT M BTSITHBAET I€HEPATOpP B CHHXPOHHM3M. 3a
CO3JaHME ACUHXPOHHOT'O MOMEHTA OTBEYAET BPAILAIOIINI MATHUTHBIN MIOTOK CTaTOpa

Y TOKa, HaBEICHHBIC UM B 0OMOTKE BO30YXKICHUS U YCIIOKOUTEIIbHOU OOMOTKE pOTOpa.

PeaktuBHbpiii MoMeHT Mp (MoMeHT sBHomoJtOCHOCTH): OOycloBIeH
B3aMMO/ICHCTBUEM BPAIIAIOIIETOCS TOJISI CTATOPA C SIBHO BBIPAKEHHBIMH MOJTIOCAMHU
poropa. JlaHHBIE MOMEHT HE HOCHUT CYIIECTBEHHOIO  XapakTepa Ipu
CaMOCHMHXPOHU3AIIMHI I'eHepaTopa, h3-3a CBOCH MaJICHbKOMN BEJTMYMHBI, KaK y CPETHETO
ACMHXPOHHOTO MOMEHTa. BaxkHbIM (hakTOpOM SIBISIETCS TO, YTO HM3MEHEHHE BO
BPEMEHU PEAKTUBHOTO MOMEHTA OCYILECTBIISECTCSA C JBOMHON YaCTOTOW CKOJIbKEHHS.
3a cueT 4ero reHepaTop MOXKET BTSHYTCS B CHHXPOHU3M Kak Ipu yrie B 0=0 rpaaycoB
Tak u npu 0=180 rpamycax. ITO SBISETCS MUHYCOM, TOCKOJIbKY BXOXKJEHUE B
CUHXpPOHM3M TIpu 0=180° HEAOMyCTUMO, B CBSA3M C TE€M YTO IIOCJIE IOJa4H
BO30YXKJIEHUsI TE€HEpaTOP OKa3bIBACTCS BKIIIOUEHHBIM B poTtuBodase. [loa aeiictBuem
CUHXPOHHOTO MOMEHTA POTOP T€HEepaTopa I0JKEH OyAeT moBepHyTCs Ha yrou 6=180°,
4yTO OYJIET COMPOBOXKAATHCS JOTIOJHUTEIHHBIMU KaUEHUSIMU POTOPA, 3HAYUTEIbHBIMU

TOJTYKAMH TOKa U aKTUBHOM MOIIIHOCTH.

CunxpoHHBIH MOMEHT Mcun: OTBEYaeT 3a BXOXKJICHUE B CHHXpPOHU3M. [Ipu
HAaXOXXJEHUU JAaHHOTO MOMEHTAa HEOOXOAMMBbI YYUTHIBATH TO, 4YTO 3a CUET
3ama3pIBaHusl B 0OMOTKE BO30YKICHHsI, TOK BO30Y>KJEHUS HAPACTAET MOCTEIECHHO.

910 3HA4YUT, 4TO ITOCJIC ITIOJa4YU B036Y)K)IGHI/I$I CI/IHXpOHHBII\/'I MOMCHT YCTaHAaBJIMBACTCA



HC MI'HOBCHHO, 4 HApaCTacCT 110 SKCIIOHCHINAJILHOMY 3aKOHY C MMOCTOSIHHOM BpPCMCHH

Td.

IIpn noaTArnBanmy reHeparopa K CHHXpOHHOM 4acTOTE BPALIEHUS €T0 POTOP
JBUYKETCS C HEKOTOPBIM YCKOpPEHUEM. B cBs3U ¢ 3TUM OyAyT IPOUCXOAUTh KadyaHHUs
CPEIHETO 3HAYEHMs YIJIa O B IEPBbII MOMEHT CUHXPOHHOM pa0oThl, 3a CUET UHEPLIUU
poropa. 3aTyxaHue KoJjeOaHUIl ocylecTBiseTcss B OoJyblIed Mepe 3a cyer

YCHOKOHTCHLHOfI OOMOTKH.
TouHnasn CUHXPOHHU3aNHUs reHeparTopa

Tounas cMHXpOHM3aLMs T€HEPaTOpa OCYLIECTBISAETCS CIETYIOUUM 00pa3oM.
Potop reneparopa pa3BopauuBaeTcsi TypOMHOW H BO30yxkmaerci. Heobxommmo

BBIIIOJTHUTH CICAYIOINHC YCIOBUA IICPCI BKIIIOYCHUCM I'CHCPATOPA B CCTh!:

U, =U_ - HanpsbkeHue reHepaTopa MOAroHsSIeTCs K HalPsHKSHHUIO CETH;

f, = f, - gacrora reneparopa BEIpaBHUBACTCsI C YaCTOTOM CETH;

0 = 0 - BeiOupaeTcss Hanbosee OJArONpPUATHBIA MOMEHT BKJIIOUEHHUS, KOT/Ia

yToJ MEX]ly BEKTOpaMU HaNpsDKEHUS] TEHEpAaTOpa U CETU PABEH HYJIIO.

JlaHHbIC BEIMYUHBI MOTYT OBITH TIOJIOTHAHBI KaK BPYUYHYI0, 00CTYKUBAIOITUM

NepCcoHalioM, TakK U IMOCPECACTBOM aBTOMATHUUCCKUX YCTpOfICTB.

BxmroueHne  BO30YXKIAEHHOIO TIE€HepaTopa B  CEThb  CONPOBOKIACTCS
YPaBHUTEJIBHBIM TOKOM. [ lapaMeTppl JaHHOTO TOKA 3aBUCAT OT TOYHOCTH BBITTOJIHEHUS
YCIIOBUM CUHXPOHM3ALMHA. YPABHUTEIBHBIM TOK BBI3BIBAET TOJYKM MOIIHOCTH.
['eneparop nepenaeT TOMUKU aKTUBHOW MOILHOCTH Ha TypOuHY. TOTYOK peakTUBHOU

MOIDHOCTH HUJACT TOJIBKO Ha I'CHECPATOP.

"

B cnyuae E,, = E, = E, BenuuunHa ypaBHHUTEIHHOTO TOKA PaBHA:

_2E, 182 5
X, +X, +X, 2
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rae E"d-u E"dc - mpononbubie DJIC 3KBUBaIE€HTHOTO U CUHXPOHU3UPYEMOTO
TEHEPATOPOB AHEPIOCUCTEMBI 32 CBEPXIIEPEXOAHBIM UHIYKTUBHBIM COMPOTUBICHUEM

X"d> 1 X"dc 110 TIpOI0IBLHOM OCH;

X"ce - SKBHUBAJICHTHOC MHIYKTHBHOE CONPOTHBIICHUE CBSI3H;
o0 - yrox casura ¢a3 mexay E"d- m E"dc.

[Ipu yrne 0 = 0 ypaBHHUTENbHBI TOK paBEH HYJIO. DTO U €CTh TJIABHOE
NPEUMYIIECTBO TOYHOW CHHXPOHH3ALMHU, €CIIM MOMEHT BKIIIOUYEHHsI ObLI BbIOpaH
MPaBUJIBHO, TO BKIIIOUEHUE MTPOUCXOAUT 0€3 ypaBHUTEIHHOTO Toka. COOTBETCTBEHHO,
HanOOoJIbLIEE 3HAYCHHE YPABHUTEIBHOTO TOKa OyAET MOJy4eHO MPU MAKCUMAIbHOM

yrie B 180 rpamycos.

_ 2E; 182
X;2 + XC6 + X;c ’

yo (10)
Oco00 OOJIBIIUM YpaBHUTEIBHBI TOK MOXET OBbITh MPU BKIOYECHUU
reHeparopa Ha [IIBM. Tak kak cOnpOTHBIEHUS CBSA3M NPUPABHUBAIOTCS K HyI0. U

ypaBHEHHE MPeoOpazyeTcs CIEeIYIOMUM 00pa3oM:

_2E;-1,82

X, (11)

yo
2

OTOT ciydail 00yciIaBiIMBaeT YBEJIMYECHUE YPABHUTEIHLHOTO TOKA B 2 pasa 1o
CPaBHEHHUIO CO 3HAYEHHUEM YJIapHOTO TOKa B MOMEHT K3 Ha BbIBO1ax reHeparopa. IToT
PEXKUM SIBIISICTCSI OMACHBIM JJIsl TEHEpaTopa, TaK KaK MEXaHUYECKHE YCHIIMSI TaK ke
BO3pacTaroT B 4 pasa, no cpaBHeHuto ¢ K3. Orcrona cienyer, 4To HEb3sl BKIOYaTh

reHepaTop MPY TAKUX YCIOBUSX.

Jlanmee  paccMOTpHM, UTO CJEIyeT 3a HECOOJIOJEHHEM  YCJIOBHIA
CUHXpOHU3aLMU. /{151 ynpoIieHus aHaiau3a mojiaraéM, 4To OAHO Kakoe-ITu0o yCIoBHe
HE coOyojaeTcsi, a JBa JPYIHMX BBINOJHEHbI C aOCONIOTHOW TOYHOCTBIO.

COOTBGTCTBCHHO, HMECTCs BCEro Ciay4as.



Hrak, paccMoTpuM miepBbii ciryuaii, korna: Uz # Uk, f- = fc, 0 = 0. Ha momenT
BKITIOUCHUSI, HAIIPsDKEHNE TeHEPaTopa He BRIPOBHEHO C HAIIPSDKEHUEM CeTH. B cBsi3u ¢
Pa3HOCTHIO HANPSHKEHUN MOTEYET YPaBHUTEIBHBIA TOK. DTOT TOK HOCHT PEaKTHBHBIHI
xapakrep. Eciu HanpspkeHUe CeTH MEHBIIE YeM HaIPsKEHUE TeHepaTopa, TO JIJIS CETH
3TOT TOK Oyner orcrarommM. Kak W3BECTHO, WHAYKTHBHBIH TOK MMEET CBOMCTBO
pa3MarHM4YMBaTh reHepatop. M eciu ke, HanpsHKEHUE CETH OOJIbIIIE YeM HAIPSHKCHUS
TeHepaTropa, TO yPaBHUTEIBHBINH TOK OYJET ONepeKaroluM, TO eCTh OyJeT HOCHTH
HaMarHWYHMBalONIMK Xapaktep. B mroOom u3 ciydaeB, 3a CYET JOTOJHUTEIHHOTO
HAMarHUYMBaHUS WM pa3MarHUYMBAHHUS HANpPSOKEHHS CETH M TeHeparopa OymyT

BBIPOBHCHBI.

Paccmotpum Bropoit ciryuaii: U. = Uc, f2 = fc, d # 0. Bkirtouenue renepaTopa

IIPOU3BOAUTCA, KOI'ld YI'OJI HC paBHO HYIJIIO.

Pucynok 1 — BekTopHas quarpaMma Hanps>KeHUN U TOKOB.

[Ipy ManbIX 3HaueHUs yria o ypaBHUTEIbHBIH TOK B OCHOBHOM OyneT
aKTUBHBIM. OJTO OOYCIAaBIMBAET TONYOK AKTHMBHOM MOIIHOCTUM MNpPU BKIIOUYECHUU
reiepaTopa. OTOT TOJYOK BOCIPUHMMAETCS KaK T'€HEepaTopoM Tak U TypOuHOH. B
cinyuae korga DJIC cern orcraer ot 9/IC reneparopa, TO CHadaia TeHEPATOP MPUMET
Ha ce0si aKTUBHYIO HAarpy3Ky, MOCJEJICTBUEM Yero OyAeT SBIATHCA TOPMOKEHHE

poTOpa ¥ YMEHBIIIEHUE yTJIa J.

Paccmotpum tpernii cinyqait: Ue = Uc, fo # f¢, 6 =0. Bximrouenue reaepaTopa
MIPOU3BOJMTCS TP HEPABEHCTBE YACTOT reHepaTopa B ceTu. Ecmm yactora cetu
MEHBIIIE YaCTOThI T€HEPATOPa, TO POTOP SKBUBAIICHTHOTO TEHEPATOPA YHEPTOCUCTEMBI

HAYMHAET OTCTAaBaTh OT POTOpa reHepaTopa MOCPEICTBOM HM30BITOYHOIO MOMEHTA.



TopmokeHre poTopa MPOUCXOJUT B CIEACTBUM NPUHSATUS AKTUBHOW HArpy3Kd
TeHepaToOpOM, IIPU TOSABIICHUH yTiia d. BbuteT yria 3aBUCHT OT pa3HOCTH yacToT. Eciu
PACXOXKJEHUE YaCTOT OYEHb BEJIHMKO, TO €CThb BEPOSITHOCTh TOTO UTO T€HEpaTop He
BOW/JIET B CHHXPOHU3M Ha MEPBOM IUKJIE, a TOJIBKO MOCIE HECKOJIBKUX MPOBOPOTOB HA
360 rpamycoB B ACHHXPOHHOM pEXHUME [0 YCICHUHOW WIM HEyCHEeIIHON
CUHXPOHU3ALIMH. DTOT TMpoIeCC COMPOBOXKIAETCA CHIBHBIMUA  TOJTYKaAMHU
YPaBHUTEIIBHOTO TOKAa U MOIIHOCTH. [Ipu oTcTaroiel yacToTe reHepaTopa MosBUTCS
YpaBHUTEJIbHBIA MOMEHT, KOTOPBIA MPUBEET POTOP K YCHEUTHOW WIJIM HEYCIEUTHOM

CHUHXPOHU3AINH ITOCPCACTBOM YCKOPCHUA.
Tenepb PaCCMOTPpUM BKPATOC IIPUHIMII YJIaABJIMBAHHUA MOMCHTA CHHXPOHH3MaA!

YcTpoiicTBO, cO31aHHOE AJIs YIaBIMBAaHUs CUHXpOHMU3Ma ( 0=0 ) UCIONIb3yeT
HaNpsDKEHUE CKOJbkKeHMsl. i1 Toro 4to Obl pacCMOTPETh CIOCOO MOJIYyYEHHUS ITOrO
HaIpsHDKEHUsT pacCMOTPUM TpaHchopmaTop. BropuuHble 0OMOTKM TpaHcopmaTopa

HaIIPAKCHUA I'CHCPATOPA U CCTU BKIIIOYACTCA I10 CJIGI[YI'OIHeﬁ CXCMC:

3
%

Pucynok 2 — Cxema nogy4deHus] HapsKSHUs CKOJbKECHUS

0

o

a

HaHpH)KCHI/IC MCXKIY TOYKAMH a U §) paBHO
Ua6 :Ue _Uc’ (12)
Tak kak:

U, =U, sinwt, U =U_sinot

U, =U_ sinot-U_sinat (13)



To, mpu Uz = Uce = U nonyuum:
U, =U@Binot-sineot)=2U sin%t-cos%t, (14)

['paduk HATTPSHKEHUS CKOTBKCHHS:

Pucynok 3 — ['paduk HampspKeHUS CKOJTBKEHUS

Janublii rpaduK MOKa3bIBAa€T, YTO HAIPSKEHUE CKOJBXKEHUS MPEICTABIISIET
co0oil rapMoHHYEeCKOe KojeOaHue B (yHKIUHU JBYX YacTOT, PABHBIX MOJIYCyMME U

IIOJIYPpa3HOCTHU YIJIOBBIX YaCTOT BpAIICHUA I'CHEPATOPA U CCTH.

U, :Uscos%t, (15)

[Ipr co3gaHuy 3JIEMEHTOB CHHXpPOHM3Ma J3Ta BEJIWYMHA TNPEACTABISAET
Oonbioil uHTepec. MakT B TOM 4YTO, JJI BBIACIICHUS aMIUIMTYAbl NEPEMEHHOTO
HaIpsHDKEHUsT HEOoOXOJUMO TMPOM3BECTH TaKWE OINEpaluyd Kak BBIIPSIMIICHUE U
CrJaXHBaHME - TPU 3TOM BBIXOJHOE HAIpPsDKEHHWE 3a BbIIpAMUTEIEM Oyjaer
IPONOPLUHOHAIBHO aMIUTATYAE MPHUJIOKEHHOTIO HamnpsbkeHus. M3 pucynka 3 BuaHO,
YTO HA BBIXOJE BBIIPAMUTEISA CTOUT criiakuBatroninili GpuiabTp RC, 1 UMEHHO K 3TOMY
BBIIPAMUTENIO NpHiiokeHo Hanpsbkenne Uas. Eciin mpaBuiibHO BBIOpaTh MapameTpsl

9TOTO (bHJ'IBTpa, TO Ha BBIXOJEC MBI ITOJIYYHUM HAIIPAKCHHUEC PaABHOC!

U, =kU sin%t. (16)



9T0 HaNpsOKCHUC W HA3bIBACTCA HAIIPSIKCHUCM CKOJIbKCHHA. prOCTI/IM

dbopMyITy IPUHSB BO BHUMAHUE CICIYIOIICE: Wz — ¢ = WS, MSt=0
U, =kU sing. (17)

Hcxons w3 3To (QOpMyNbl, MOXHO CJAeJaTh BBIBOJI YTO HaNpsHKCHUE
ckonbxkeHus, Us 3to pynkuus yria o. I makcumym 31oit pynkuuu npu 180 rpagycax,
a MuHuMyMm 1pu 0. B muHumyme ckonbxenue paBHO (. CrenoBaTelbHO, €CTh

BO3MOKHOCTb KOHTPOJISI BPEMCHU IMPOXOKACHUSA yIiia 4CpE3 HOJIb.

OnTuManbHBIM MOMEHTOM BKJIIOUEHUS CHHXPOHHU3UPYEMOIO T€HEparopa B
CeTh SIBJISIETCS MOMEHT MPOXOXKACHHUS YyIJla o dYepe3 HoJb. /[l BKItOUEHHUA
BBIKJIIOYATENS TpeOyeTcs BpeMs. DTO 03HAYaEeT, YTO CUHXPOHU3ATOP JI0JIKEH [10/1aBaTh
VMITYJIbC HAa BKJIFOYEHUE BBIKIIIOYATEIS] C HEKOTOPBIM OIIEPEKEHUEM 10 BPEMEHH tOIl.
Bpems omnepexeHus JOJKHO PaBHATHCA COOCTBEHHOMY BpPEMEHHM CpaOaThbIBAHMS
BBIKJIFOYATENS U JAPYIMX BCIIOMOIaTEIbHBIX PEJIE U KOHTAKTOPOB, HAXOASALIUXCS B
CXEME€ MEXKIy CHHXPOHM3aTOpPOM U BBIKIIOUYareiaeM. TOIbKO B 3TOM cilydae

CUHXpOHU3aLMs OyAET MPOUCXOAUTH O€3 TOJTYKOB YPABHUTEIBHOIO TOKA.

TouHas CHHXpOHU3AIKS pa3peIracTcs MPHU BRIMTOJIHEHUH TpeX yciaoBuit: o = 0,
fe = fc u Ue = Uc. Ilpaktruecku He TpeOyeTcsi aOCOIIOTHO TOYHOE BHIPABHUBAHHE
napameTpoB. CHHXpOHM3ALUSA JAOMYyCKaeTcs mpu pasHocty vactot fs = 0,2 — 0,3 I'n

WJIU TIPU CKOJIbxkeHuu s = 1,3 — 1,9 pan/c.

Ecmm CUHXPOHHU3ANMS  TPOUCXOIUT C PACUYCTHBIM CKOJIBKEHUEM (sdon
= const, To don = ton , rae ton — BpeMsi onepexxeHusi; & — yrodi onepexenus. Mcxoas u3
ATOTO, JIJI1 TOTO YTOOBI BBIKJIFOYATEIh cpadaThiBal B MOMEHT, Korjaa yroa o = 0,
aBTOMATHYCCKUN CHHXPOHHM3ATOP JIODKEH CO3/7aBaTh OINEPEKCHHUE WM MO BPEMEHU

ton, UK O YTy don.

B 3aBrcHMOCTH OT TOTO, KaK CO3J1a€TCsl ONepekeHue (Mo BpeMeHu t uimm yriy
0), CYLIECTBYIOIINE CUHXPOHM3ATOPHI Pa3/IEsAOT HA JBa TUIA: CUHXPOHU3ATOPHI C

IMOCTOSAHHBIM BPEMCHEM OIICPCIKCHHA, MOMCHT Cpa6aTBIBaHI/I$I KOTOPLBIX OIIPCACIIACTCA



HCTIOCPCACTBCHHO 3aJIaHHBIM BPCMCHCM  OIICPCIKCHUA W CHHXPOHU3ATOPbI C
IMOCTOSSHHBIM YIJIOM OIICPCIKCHUS, MOMCHT Cpa6aTBIBaHI/I$I KOTOPBIX OIIPCACIACTCA

3a/TaHHBIM YI'JIOM OIICPCIKCHUAI.

Teneps paccMOTpUM IpoLIECC BBIPABHUBAHMS HarnpsbkeHus. [[puHIMnmuansHo
DJIEMEHT BBIPDABHUBAHMS HAIIPSDKEHUS MOJKHO BBIIIOJHUTH HAa OCHOBE pelle
HanpspKkeHusl. B cilydae HepaBeHCTBAa HANpsDKEHUM TeHepaTtopa W CeTH OH Oyner
[10/1aBaTh UMITYJILChl HA YCTPOWCTBO U3MEHEHMS BO30YK/IEHUS T€HEPATOpa B CTOPOHY

«TPUOABHUTHY WIIH «yOaBUTHY» B 3aBUCMMOCTH OT 3HaKa PacCcOorIacOBaHUSI.

B psne ciydaeB Takoil aneMeHT He TpeOyercs. ['eHepaTopbl cHaOXaroTCs
aBTOMAaTHUUYECKUMH  PETyjsiTopamMud  BO30YXXJACHHUS, TOSTOMY  BbIpAaBHUBAHUE
HaMpPsHKEHUH C JI0CTaTOYHOM JUISl MPAKTUYECKUX IIeJIed TOYHOCThI0 00ecrednBaeTcs
aBTOMaTth4decKku. [Ipennonoxum, 4To peryiasTop HaNpsKEHUs] TeHepaTopa HAaCTPOEH

Ha ycTaBKy Uron U, rae U — OTKIIOHEHHE HANIPSHKEHUS! OT CPEAHET0 3HAYEHUS.

[TockosbKy OTKJIOHEHME HANpsDKEHUsT Ha COOPHBIX IHMIMHAX B HOPMAaJIbHOM
pexume Bo3MOkHO B mpeaenax U = + 5 %Unon, TO MakcUManbHOE pPacxoxACHHUE
HaIpsHKEHUST B MOMEHT cuHXpoHu3amuu coctaBut He O6osee U = 10 % Uwnom, uTo

BITIOJIHC OOIMYCTHUMO C TOYKH 3PpCHUA TOJTYKA YPABHHUTCIILHOI'O TOKA.

HckimroyeHne  COCTaBIAIOT TIE€HEPATOpPbl, HA KOTOPBIX  YCTAHOBJIEHBI
PEryJATOPhI BO30YXKIEHUS CUIBLHOTO JAecTBUS. OHU UMEIOT BBICOKUHN KOI(DUITUEHT
YCUJICHUS, B CUJIY YETO IIPY BKJIKOUYEHUU I'€HEPATOpa B CETh C PA3HULIEH HAIPSIKEHUS

B U = 10% Uxom MOTYT BOBHUKHYTH JJTUTEIbHBIC KOJICOAHUS PEAKTHUBHON MOIITHOCTH.



3 O0BbeKT H METOAbI UCCJICI0BAHUA

OOBEKTOM UCCIeIOBAHUS SBJISICTCS OTIPE/IeICHNE ONTUMAIBLHBIX HACTPOCUYHBIX
napaMeTpoB aBTOMATHUYECKOW CHHXPOHM3AIMM TE€HEpaTOpoOB B pa3paboTaHHOMN
MaTeMaTHYECKOM MOJCIIH.

OnpeneneHue ONTUMAJBHBIX HACTPOEK CHHXPOHM3AIIMM TEHEPaTOPOB
MIPOU3BOJIUTCS 110 AITOPUTMAM MOCIIE0BATEIBHOTO MPUOIMXKEHUS KaXKI0TO 3HAYCHUS
M3 HACTPOCUHBIX TMapaMeTpPoB, IIPH KOTOPHIX M3MEpPSETCS BeIMYMHA Opocka
YPaBHUTEIIBHOTO TOKA MPHU BKIIOUYECHUH Te€HEpATOpa B C€Th. MUHUMU3AIUS BEJIMUUHbI
Opocka ypaBHUTEIIBHOTO TOKA SBJISIETCS KPUTEPUEM OMPEACICHUS ONTUMAIIBHOTO

SHAYCHUA IMTapaMCTpa CUHXPOHHN3aTOpPAaA.



7 ®UHAHCOBBIN MEHEAKMEHT, pecypco3dPpeKTHBHOCTH U pecypcocOepe:keHue

B nacTosiiee BpeMsi NepCHEKTUBHOCTh HAYYHOTO UCCIEAOBAHUS ONPEIETSACTCS
HE CTOJIbKO MAcCIITa0OM OTKPBITHS, CKOJIbKO KOMMEPUYECKON IIEHHOCTHIO pa3pabOTKH.
O1neHKa KOMMEPUYECKOM IIEHHOCTH Pa3pabOTKU SBIISETCS HEOOXOIUMBIM YCIOBUEM
P MOUCKE UCTOYHUKOB (PMHAHCUPOBAHUS JIJIsl IPOBEJICHUS HAYYHOTO

HCCICAOBAHNA 1 KOMMCPpIUAIN3AIINHN €TI0 PC3YIILTATOB.

TeMol Hay4YHO-TEXHUYECKOIO HCCIIEIOBAHUS SABISIETCA: ““ABTOMAaTHUYECKAs
CUHXPOHHU3A1Ms FeHEpaTOpoB” . BrinonHeHne JaHHOH TeMbI peAnoaraeT padoTy B

CIICOAJIM3UPOBAHHOM ITPOTPAMMHO-TCXHUYICCKOM KOMILJICKCE.

[{enbto ATOrO paznena sBISIETCS ONPEACICHUE NEPCIEKTUBHOCTU U
YCHENIHOCTHU MPOEKTa, €ro 3PHEKTUBHOCTH, U 11eJIecoo0pa3zHocTH. s atoro OyayT
BBITIOJTHEHBI OLICHKH KOMMEPYECKOT0 MOTEHIMala, TUITAHUPOBAHUE ATAIOB
BBITIOJIHEHHUS, PacU€T O0JKETa POEKTa U MPOU3BEICHA OLICHKA COIIMAIbHON U

HKOHOMHUYECKOUN 3PPEKTUBHOCTH.

7.1. OueHka KOMMepPYeCcKOro noreHnuasga u nepcnekrusnoctu HTHU

7.1.1 lloTeHUHUAIbHbIE NOTPEOUTEIN PE3yIbTATOB UCCIEAOBAHNS

B xone HopmanbHON pabOThI JHOOBIX TEHEPATOPHBIX CTAHIIUN TMPOIECC
BKJIFOUECHHS TEHEPATOPOB Ha MapajlieTbHYI0 pad0Ty C CEThIO UTPAECT BAKHYIO POJIb IS
oecniepeboiftHOr0 oOecreueHrs YHEpPropaioHa Ka4eCTBEHHOM AJIEKTPOIHEPTUECH, YTO
MPUBOJAUT K HEOOXOJMMOCTH TPHUHATHS KOMIUIEKCHBIX MEp i BO3MOXXHOCTH
HCITIOJIb30BAHUS TTPABUIILHO BBITIOHSIEMOW CUHXPOHM3AIUHU B JTF000€ BpeMsl.

B pamkax  HacTOSIIEro  HAYYHOTO  HCCIENOBAHUSA  IPEIJIAracTcs
pa3paboTaHHbIN BcepekUMHBINA MOJEIUPYIONUN KOMIUIEKC YJIEKTPOIHEPTETHIECCKUX
CUCTEM, TMPEACTABISAIOMUNA CcOO0H CHEIUATM3UPOBAHHYI0 MHUKPOMNPOLECCOPHYIO
NpPOTPAMMHO-TEXHUYECKYID  CHUCTEMY  PEaJbHOTO  BPEMEHHM, Ha  KOTOPOM
OCYIIECTBIISIETCSI MOJISTUPOBAHKME HEOOXOMMBIX JIJISI aHAIM3a PEKUMOB H ITPOIIECCOB.

[Iporpamma T03BOJISIET BOCHPOM3BECTH MPOIECCHI, MPOUCXOAININE B pPealbHbIX



QJICKTPOYCTAHOBKAX IIPU UX IKCILTyaTalluu, OCHOBBIBAJACH HA IIOCTPOCHUUN a/ICKBATHBIX

MaTEMaTH4YCCKHUX MOI[GJ'IGIZ, 49TO BIIOCJICACTBHU ABJISACTCA OCHOBOH A1 IPUHATHA

MMPpaBUWJIBHOIO TCXHHUYCCKOTO PCIICHUA MW IIO3BOJLICT CBCCTHM K MHHUMYMY

9KOHOMHYCCKHNEC U3JICPKKH TOI'O UJIM MHOT'O IIPOU3BOJACTBA.

OCHOBHBIMH HOTp€6I/IT€JI}IMI/I HOI[06HLIX I/ICCJICILOBaHI/Iﬁ MOI'yT OBITh:

- KPYIIHBIC He(i)TeXHMI/I‘IGCKI/IC IIPpONU3BOACTBA,

- 00bEIMHEHHBIE JUCIETYEPCKHUE YIIPABICHUS;

- QJICKTPOCTAHIINH PA3JIMYHOI'O THUIIA,

7.1.2 SWOT ananu3 HAyYHO-TEeXHUYECKOT0 HCCIIeT0BAHUS

I[JI?I IIPOBCACHHUA KOMINICKCHOTO aHAJIK3a IIPOBOAMMOIO HCCICAOBAHUA

BBIACIIMM HCCKOJIBKO OTaIlOB:

1. Ommcanue CHJIBHBIX )51 cJ1a0BIX CTOPOH IIPOCKTA, BBISIBIICHHUC

BO3MO)KHOCTEH U Yrpo3 ISl peau3aliy MpoeKTa.

Ta6nuna 8 - Marpumia SWOT

CuiibHbIe CTOPOHBI HAYYHO-
HCCJIC0BATEIbCKOI0
MPOEKTAa:

1. [puHnunuansHO HOBas

METOMKA MTPOBEIACHUS
UCCIIEIOBaHMS

2. YHUBEpPCAIbHOCTh
PUMEHEHUS
pa3pabaTbIBaeMbIX
MaTeMaTHYECKUX
MozeIen

3. Hammuwme onbITHOTO
HAYYHOTO-
PYKOBOJUTENS

4. AKTyalbHOCTh
IPOBOJIUMOTO
UCCIIEIOBAHMS

5. OOwmmpHas chepa
IPUMEHEHHS

Cia0ble CTOPOHBI HAYYHO-
HCCI1e10BATEILCKOT0
NpoeKTa:

1. TpeOyer yHHKaIBHOIO

00opyI0BaHUS

2. Bo3moxHOCTB
MOSIBJICHUSI HOBBIX
METO/I0B

3. OrtcyrcTBHE
ITOBCEMECTHOT'O
BHEJIPEHUsI HOBOM
METOJTUKH

4. TpebOyer THIATENBHOTO
cOopa UCXOTHBIX
JTAHHBIX

5. MHorocTaguifHOCTh
METOJIUKH
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Bo3moixHocTH:
1. Bo3MoOXHOCTH
cO3aHus
MapTHEPCKUX

OTHOIIIEHHUH C

AKTYanbHOCTb pa3pabOTKH,

psaaoM OTIBITHBIA PYKOBOJUTEIH U
HccaenoBarenbekux | HpUHIHAIINAIBHO HOBAA
MHCTHTYTOB METOJIMKA J]AeT BO3MOKHOCTh
. COTPYJIHUYATH C PSIIOM
2. Bonwmioi pya P
BEJIYIINX UCCIEA0BATEIIbCKUX
MOTEHIIUAT HHCTHTYTOB;
[IPUMEHEHUS
MeToa boabmoit moTeHInan Bo03MOXHOCTS HATTUIHS
MaTeMaTHUYECKOrO MIPUMEHEHUS METOJIMKH, a TaK HNapTHEPCKUX OTHOLIEHUI ¢
MOJIETHPOBAHHSI e BO3MOKHOCTb BBIXOJIa Ha HCCIIeIOBATEIbCKUMHU
BHEITHUI PBIHOK UHCTUTYTaMH ISl B3aHMHOTO
TUHAMHYECKUX
00yCIaBINBAIOTCS UCTIOJIb30BaHUS YHUKAILHOTO
MIPOIIECCOB o .
MPUHIIUITAATIHLHO HOBOM 000pynOBaHUs;
3. Bombmas METOIHKOI;
CTOUMOCTD OTcyTCTBHE TOBCEMECTHOTO
KOHKYPEHTHBIX Poct notpebHOCTH B BHEJPEHUS HOBOM METOJIUKH
pPa3paGoTOK H obecrieueHnn 0€30MaCHOCTH obecrieunBaeT OOJIbIION
TEXHOJIOTO-ITPOU3BOJCTBEHHOIO | MOTEHIIMAT IPUMEHEHUS
CII0KHOCTB UX
mpoliiecca U COKpamieHus METOJIa MATEeMaTHIECKOTO
MCHOJIb30BAHNA SKOHOMUYECKHX U3JEPKEK MO/IEIUPOBAHUS AMHAMUYECKHX
4. B03MOXHOCTB BO3MOJKEH 3a CUeT IIPOLIECCOB
BBIXO/Ia Ha MPUHIIMIIAATIBLHO HOBOU
BHEUIHUIA PBIHOK METOINKH,
5. Pocr norpebHocTu
3a cuer HOBU3HBI U
B oOecre4eHnu .
MIPUHIAITAATBHBIX OTIIMYUI
GesonacHocTn BO3MOYKEH BBIXOJ Ha OOJIbIIHE
TEXHOJIOTUYECKOTO | 0ObeMbl IPUMEHEHHSI TaHHOM
mpolecca u METOIUKH.
COKpaIeHHs
IKOHOMHYECKUX
U3/IePIKEK
Yrpo3sbr: YHUBEPCATBLHOCTh IPUMEHEHUS

1.

OtcyrcTBUE cipoca

Ha HOBBIE IPOTPaMMHbIE
MIPOYKTHI B UCCIIETYEMOM

chepe

2.

PaszBuras

KOHKYpEHIIUs B chepe
MaTeMaTn4dCcCKoOro
MO/ICITUPOBAHUS
TEXHOJIOTUYCCKUX

pa3zpabaThIBa€MBbIX
MaTeMaTHYeCKUX MoJienel U
oOumpHas chepa npuMeHEHUs
IPOTPaMMHOTO KOMILIEKCA
MUHUMH3HPYIOT BIHSHUS
pa3BUTON KOHKYPEHIIUH B
00o3HaueHHOH cdepe
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MIPOLIECCOB KPYITHBIX AKTyaJIbHOCTb IPOBOJIUMOTO

MIPOU3BOJICTB WCCJICTOBAHMS M HAJTMYHE
OTIBITHOTO HAY4YHOTO

3. HecBoeBpeMEHHOE | pykoBOAMTENS B COUETAHUH C

(bI/IHaHCOBOC oOecrieueHne [IPUHIUITHAIBEHO HOBOU

Hay4YHOT'O UCCIICIOBAHUS METOJIMKOM MpOBeACHUS PaboT
o0ecreunBarOT CTPEMHUTEIbHBIH

4. 3axpar BBIXOJl Ha BHYTPEHHHUI PHIHOK

BHYTPEHHEIO pbIHKa

WHOCTPAaHHBIMH

KOMITaHUSIMU

o. Maisie cKOpoCcTH

BHEJPEHUS

paspabareiBaemoro [10

2. BruigBieHHE COOTBETCTBHS CHJIBHBIX U CJIA0BIX CTOPOH HAYYHO —
HCCJICA0BATCIBCKOTO IMTPOCKTAa BHCIITHUM YCJIIOBUSM Opr)KaIOHIGﬁ Cpcabl.

Tabnuna 9 - HTepakTUBHAs MaTpHIla MPOEKTA

CusnpHbIE CTOPOHBI TPOEKTA
Cl C2 C3 C4 Cs
B1 + + + + +
Bo3moxkHoct | B2 0 0 + + 0
MPOCKTa B3 + ] ] - -
B4 + + 0 + +
B5 + 0 - + 0

[Ipu ananu3e 1aHHOW WHTEPAKTUBHOW TAOJIUIBI MOKHO BBISIBUTH CJICTYIOITUE
KOpPPEJUPYIOIINE CHIBHBIX CTOpOoH M Bo3MoxHocTu: B1C1C2C3C4C5, B2C3(C4,
B3Cl1, B5C1CA4.

Tabnuna 10 - MHATEepakTHBHAS MaTpHIla TPOEKTa

Crnabbie CTOpPOHBI MPOEKTA

Cnl Cn2 Cn3 Cn4 Cn5

B1 + - - 0 0

Bo3moxkHoctu | B2 0 0 + - -
IIPOCKTa B3 - 0 0 - -
B4 - 0 - - -

B5 0 - - - 0




[Ipu aHanm3e JaHHON MHTEPAKTUBHOM TaOIUIIBI MOXHO BBISIBUTH CIICAYIONINE

KOppeIHpyIoIre ciadbix CTOPOH U Bo3moxkHocTr: B1Cnl, B2Cn3.

Ta6muna 11 - MHTepakTUBHAs MaTpHIa TPOCKTA

CubHBIE CTOPOHBI IIPOCKTA
Cl C2 C3 C4 C5
Y1 - 0 0 - -
VYrpo3sl V2 0 + 0 0 +
IpOEKTa V3 0 0 0 0 0
V4 + 0 + + +
Y5 - - 0 0 0

[Ipu aHanuze naHHON MHTEPAKTUBHON TAOIMUILI MOKHO BBISIBUTD CIIETYIOLINE

KOPPENUPYIOIIKNE CUIBHBIX CTOPOH U yrpo3: Y2C2C5,Y4C1C3C4CS.

Tabnuna 12 - MHTepakTUBHAS MaTpuUlla IPOEKTa

CrnaOble cTOpOHBI MPOEKTA
Cnl Cn2 Cn3 Cn4 Cn5
A - 0 - 0 -
Yrpo3sl v2 + - + - -
[IpOCKTa v3 - 0 0 0 0
poeKTa V4 0 - - - -
V5 - - 0 0 0

[Ipu ananu3e TaHHOW MHTEPAKTUBHON TAOJIUIIBI MOKHO BBISIBUTH CIEAYIOIINE

KOppENHpYIoIue ciadbix CTOpoH U yrpo3: Y2Cnul, Y2Cn3.

BoiBoa: Vcxons u3 moilydyeHHBIX JAaHHBIX MOXEM CKa3zaTh O mpeoOiamgaHuun
CIJIBHBIX CTOPOH W MaJIOM KOJIMYecTBe yrpo3. JlaHHOEe HaydyHO-TEXHUYECKOe
WCCIICIOBAaHHE SIBIISICTCSl aKTyaJlbHBIM Ha MHOXXECTBE TPEINPHUITHIA 3a CUYET CBOETO
[IMPOKOTO TIPUMEHEHHsI, COKpAILEHUS SKOHOMUYECKHX U3JEPKEK M TOYHOCTH
MOJIYYEHHBIX PE3yJIbTATOB. JTO FOBOPUT O OOJIBLIOM CIPOCE, & TaK ke OOBSICHSIET

OOJIBIIION KOMMEPUECKU MOTEHIIMA UCCIICIOBAHMUS.



7.2. IlnannpoBaHue KOMILJIeKca padoT Ha CO31aHUe MPOEKT

7.2.1 CocTaBJjieHUe nepeyHst padoT

I{J’ISI YCIICIIHOI'O  BBIIIOJIHCHUA HAYYHOI'O HMCCIICOOBAHUA,

pabouasi rpymnna, B COCTaB KOTOPOM BXOISAT PYKOBOAUTEIL U UHKEHED.

[Topsimok coctaBieHHs 3TAanoB W pabOT, pacrlpe/ieiicHUe WUCHOIHHUTENEH 0

JaHHBIM BUJaM paboT npuBeieH B Tabmuie 13.

Tabnuna 13 — [lepedens 3TanoB pabOT U pacpeiesieHUe UCTIOTHUTENIEH

Conep:xanue .
OcHOBHBIE Ne p . Conep:xaHue TeXHHYECKOI JloaxkHOCTH
HCCJIeT0BATEIbCKOM
3TaNbI paod qyacTu pador UCIIOJTHUTEJIS
4yacTu pador
PaspaboTka CocTaBiieHue u [TonyyeHnue TeXHUYECKOTO
BEPIKICHUE 3aIaHUA OT IPEANPUITUA- Hayunbmii
TEXHUYECKOTO 1 | YTBepRA A DEATID 1
TEXHUYECKOTO 3aKa34yHKa U ero PYKOBOJIUTEID
3aJaHus
3aJaHus COIIaCOBAHUE.
CO6op HEOOXOIUMMBIX JTAHHBIX,
2 [TonGop u n3ydyeHne | TEXHUYECKUX MapaMeTPOB MrbKere
MaTepuasoB Mo TeMe | 000pyAOBaHUs, U3YUEHUS P
TEXHOJIOTHYECKOT0 MpoIecca.
Br16op criocoba npoBeaeHus
Bri6op TEXHUYECKON CTOPOHBI
Br160p HanpaBienus PykoBoautens,
HarpaBJIeHUs 3 N HUCCIEIOBAHUSA U €ETO
o HCCIIEIOBaHUI HHKEHEP
HUCCIIEIOBAHUMI 000CHOBaHHE; COCTABIICHHE
MaTeMaTHYECKUX MOJEIIEH.
Kanennapnoe CocraBienue rpaduka Havambit
4 | mIaHUpOBaHME BBITIOJTHEHHS pabOT Ha BCEX ya
PYKOBOJIUTEID
paboT no Teme JTanax.
[TpoBenenune [TpoBeneHue TeopeTUIECKUX
Teopernueckue 5 TEOPETHYECKUX pacyeToB, a 3aTeM VbKere
HUCCIIEIOBAHNA pacyeToB U 0OOCHO- | HEOOXOMMBIX SKCTIEPUMEHTOB P
BaHUI JUTSL X TIOATBEPIKICHHUS.
AHanu3 pe3yabTaToB
Orenka MPOBEACHHOTO HAYYHO- WNuxenep
O06001IeHnEe 1
- 6 s dexTuBHOCTH TEXHUYECKOTO UCCIENOBAHUS, | COBMECTHO C
MOJTYYEHHBIX BblJ]a4a PEKOMEHIallui Hay4HbIM
pe3yabTaTOB o
pe3yIbTaTOB OTHOCHUTEJILHO peraeMoin PYKOBOJIUTEIIEM

3a7a4u.

dhopmupyertcs
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Odopmnenue 3aIIICKU
otuetra HO HUP

CocraBnenue oruera o
pojeNIaHHoi padore, ¢
yKa3zaHHeM IpoOaeMaTuKu
IIPOBOJMMOTI0 UCCIIEI0BaHUS,
pE3yJIbTaTOB U NIPUHATBIX
TEXHUYECKUX PEIICHUN.
Ilepenaya pe3ynbraToB

CocraBienue

7 | HOSICHUTEIBHOU Nuxenep

[TyOnukanus .
HCCIIeI0BaHMs 3aKa3uuKy U ux | Hayunbrit
8 | noyueHHeIX BHE/IPEHHE B IPOLIECC OBOJMTENb
pE3yabTATOB P p pyK
IIPOU3BOJICTBA.

7.2.2 OnpenesieHne TPyA0EMKOCTH padoT

OnHOI 13 YaCTU CTOUMOCTH pa3pabOTKHU SBISIOTCS TPYAOBBIE 3aTpaThl, 1JIs €€
nojcyera HeoOXOJAUMO OMNPENETUTh TPYAOEMKOCTh padOT KaXAOro M3 YYaCTHUKOB

HAay4YHOI'0 UCCJICIOBaHUNAA.

TpynoeMKOCTh  BBINIOJIHEHUSI HAy4YHOTO  HUCCIEJOBAaHUSI  OLICHUBAETCS
AKCHEPTHBIM IyTEM B UEJIOBEKO-AHSAX U HOCUT BEPOSITHOCTHBIN XapakTep, T.K. 3aBUCUT
OT MHOXECTBa TPYJHO YYHUTHIBaeMbIX (hakTOpoB. Jlsi ompeneneHusi OKuIaeMOTo
(cpenHero) 3HaYeHUs TPYJAOEMKOCTH t,; UCHOJIb3yeTcd cheayromas popMyna:

t 3tmini + 2tmaxi
(o 5 )

rae {,,. — oXugaeMas TPyIOEMKOCTh BBLIIOJIHEHHUS i-0i1 pabOTHI el -/IH. ;

t

mini _ MHHMMAaJIbHO BO3MOXHASI TPYAOEMKOCTh BBIMIOJTHEHUS 3aJaHHOU i-0if
paboThl (ONITUMHCTUYECKAs OIICHKA: B MPEAIOJIOKEHUH HanboJiee OJaromnpusITHOTO

CTEUYCHHUS 0OCTOSTEILCTB), Y.~ JIH.;

tmaxi — MaKCHMaJbHO BO3MOYKHAS! TPYAOEMKOCTh BBITIOJHCHUS 3aJaHHOU 1-0H

paboTHI (MECCUMUCTUYECKAsS OLICHKA: B MPEIOI0KEHUHN HanboJiee HeOIaronpusTHOTO
CTEUYCHHUS 0OCTOSATEIBCTB), Y.~ /IH.

Ucxons w3  OXMAaeMOW  TPYJOEMKOCTH  paboT,  ompeensieTcs
IPOAODKUTENBHOCTh KaXa0H paboTel B pabouux AHIX 1p, y4YUTHIBAOLIAS
MapajuleIbHOCTh  BHITIOJTHEHUS Ppa0OT HECKOJBKHMH  HUCIOJTHUTEISAMH. Takoe

BBIYUCJIEHHE HEOOXO0IUMO JIJI1 000CHOBAaHHOTO pacyeTa 3apa00THOM TIIATHI.



rae Tpi — IPOJOJDKUTEIBHOCTh OHOM padoThl, pad. H.;
Lo — oxumaemas TPYIOEMKOCTb BBITIOJTHEHHUS OJTHOW paOOTHI, YeJl.-IH.

qi — YHUCJIICHHOCTD HCHOHHHTGHGﬁ, BBITIOJTHAOINUX OAHOBPCMCHHO OJIHY U TY

e paboTy Ha JaHHOM 3Tarie, Yel.

7.2.3 Pa3paboTka rpadguka npoBegeHHs HAYYHOT0 HCCIeI0BAHUS

I[JI?I IIOCTPOCHUA JICHTOYHOI'O I‘pa(bI/IKa IIPpOBCACHHUA HAYYHBIX pa60T,

BOCIOJIb3yeMcsl popMOM AuarpaMMel ['aHTa.

Huarpamma ['aHTa — TOPHU3OHTAJIBHBIN JICHTOYHBIM TIpauK, HA KOTOPOM
paboThl MO TEeME NPEACTABIAIOTCA MNPOTSKEHHBIMU BO BPEMEHU OTpE3KaMH,
XapaKTEepU3yIOIUMHUCS JaTaMHU Hayayla U OKOHYaHMsI BBIITOJIHEHUS JAHHBIX paloT.

JIns yno6¢cTBa mocTpoeHus rpaduka, IIUTeIbHOCTD KaXI0r0 U3 3TanoB padboT
u3 pabouMx JAHEH clenyeT MmepeBecTd B KajeHaapHble JHU. [ aToro Heo6XoauMo

BOCITIOJIb30BAThHCA CIICAyIOMEeH popMyIoii:

T, =T, kg, =09-148=13~2,

riae Tii— IPOAOIKUTEILHOCTD BBIMOIHEHHS -1 paOOTHI B KaJCHIAPHBIX THSX;
Ti — IPOJOIKUTENBHOCTD BBITIOHEHHS I-if paboThI B pabounx AHSAX;

Koo Kyar— K03 PUIIMEHT KaJeHIapHOCTH.

KoaddunmenT kajieHiapHocTy onpeaesieTcs o cieayroleit hopmyie:

T 365

KaJl

T, —-T, 365-118

all BBIX

Kal
TK

rae T, — KOJIWYECTBO KAJICHAAPHBIX THEW B FOAY;
T, — KOJMYECTBO BBIXOJAHBIX IHEN B TOAY;

T, — KOIMYECTBO MPA3IHAUYHBIX JHEU B TOAY.



PaccuuTannbeie 3Ha4YeHUs B KaJICHAAPHBIX JHAX II0 K&)I(I[Oﬁ pa60Te TKi

OKPYTJAIOTCS 10 IEJI0ro 4mucia.

Bce PaCCYUTAHHBIC 3HAYCHNUA CBCACHLI B Ta6J'II/IHy 14:

Tabnuma 14 - BpemeHHble MoKa3aTelu MIPOBEICHNS HAYYHOTO UCCIIEI0BAHMS

TpyaoémkocTs padoT HauteabHocT | JIIUTENIbHOCTH
b padoT B
Hcnoanurte pabor B KaJIeHIapHbIX
tmin, tmax, ea1- to:»ci ) JIM pabounx AHSX JHAX
yesI-IHU JHHU

YyeJI-IHHU i T .
HaszBanmue p Kl

padoTsI

Hayu
PYK-JIb
HNnxenep
Hayu
PYK-JIb
HNnxenep
Hayu
DVK-Jb
HNuzxenep
Hayu
PYK-JIb
HNuixenep
Hayu
PYK-JIb
HNuixenep
Hayu
PYK-JIb
HNuixenep

CocraBlieHHE 1
YTBEpXKICHIE 2
TEXHUYCCKOIO
3aJaHus
Ion6op u 16
U3ydeHHe 14 - 3 ' 1 - 16,8 - 25
MaTepHaJIOB IO
TeMe
Bribop
HarpaBJICHUs 2 4 3 5
HCCJIeTIOBaHUM
KanenmapHoe
IUTaHUPOBaHUE 3 - 7 - 46 i 1 - 46 i ! i
paboT mo Teme
IIpoBenenue 23
TEOPETHICCKHUX 28 - ' 1 - 23,8 - 35
pacueToB u
000CHOBaHMIt
OrueHka
3¢ PEKTHBHOCT 3 7 5 14 38 | 9,8 1 1 3,8 9,8 6 15
U TIOJTyYEHHBIX
pe3yabTaToOB
CocraBieHue 5
MOSICHUTENIBbHOI - 5 - 10 - 1
3aIMCKH
[Tybnukanus 28
MTOJTyYSHHBIX 2 - 4 - ' 1 -
pe3yIbTaToOB

24 | 44 24 | 44 4 7

7.3 BroqkeT HayYHO-TexXHU4Yeckoro ucciaeaoanus (HTH)

[Ipu mnanupoBanuu Oromxera HTU momkHO OBITH 00ecreueHo MOJTHOE U

AOCTOBCPHOC OTPAKCHHUEC BCCX BHIOB PACXOJ0B, CBA3AHHBLIX C €T'0 BBLIIIOJIHCHUCM. B



nporuecce GopmupoBanus Oromkxera HTU ucnoneisyercs crnemyromas rpynmnupoBKa
3aTparT MO0 CTAThSIM:

eMarepuasibHbIe 3aTpatel HTU;

®3aTpaThl Ha CrienuaIbHOe o0opyI0BaHuE TUTSI HAYYHBIX
(3KCIIepUMEHTaNbHBIX) PadoT;

®OCHOBHAas 3apa0O0THas MJ1aTa UCIIOJTHUTEIICH;

® IONIOJIHUTEIbHAS 3apa0OTHAsI MJ1aTa UCTIOJIHUTENICH;

® OTYHCJICHUS BO BHEOIOIPKETHBIE (POH/IBI (CTPAXOBbIE OTUUCIICHHUSA);

® HAKJIAHBIC PACXOIBbI.

7.3.1. Pacuer matepuaabubix 3atpat HTU

JlaHHasi cTaThsl BKJIFOYAET CTOMMOCTH BCEX MAaTEPHAJIOB, HCITOJIb3YEMBIX MPH
pa3paboTKe MPOEKTA.

Pacder maTepuanbHBIX 3aTpaT OCYIIECTBISICTCS IO CeAYIOIIeH dhopmyIie:

m
3M :(1+kT)ZHI 'Npacxi ' (45)
i=1
rac M — KOJMYECTBO BHAOB MATCPHAIBHBIX PECYpPCOB, HOTpG6JI§IeMBIX IIpu

BBIIIOJIHCHUH HAYYHOT'O UCCJICAOBAHUS

Npacxi — KOJIMYECTBO MATE€PHAIBHBIX PECYPCOB I-TO BHUJAA, IUIAHUPYEMBIX K

HCIIOJIB30BAHUIO ITPHU BBIIIOJIHCHHUHU HAYYHOI'O UCCICIOBAHUA (HIT., KI', M, M2

U T.J.);

L; — ueHa nmpruoOpeTeHHs SAUHUIIBI I-TO0 BUAA TOTPEOISIEMbIX MaTepUaTbHBIX
pecypcos (py0./mr., py6./xr, pyo./m, py0./M? u T.11.);

Kr— K02 UIMEHT, YIUTHIBAIOIINN TPAHCIIOPTHO-3arOTOBUTEIBHBIC PACXO/IBI.
Bennmunna kodddummenta (Ky) 3aBUCHT OT YCJIOBHH JOTOBOPOB TOCTAaBKH.

TpancriopTHeie pacxoAbl MpUHUMAlOTCS B mOpexpenax 15-25% or croumocTtu

MaTtepuanoB. MaTepuaibHble 3aTpaThl 3aHECEHBI B Ta0IuUIy 15:



Tabnuna 15 - MatepuanbHbie 3aTpaThl

Ilena 3a exn., 3anaTBI Ha
KomnmuecTro MaTepuaisl, (3m),
Ennnuna py6 py6
HaumenoBanue
HSMCpCHHA Hayu. Hayu. Hayu.
Pyxk- WNnxenep Pyk- WNnxenep Pyxk- HNuxenep
b b b
Komnsrotep ryxa 1 1 20000 20000 23000 23000
IIpurTep ryxa 1 1 6000 6000 6900 6900
Mathcad ryxa 1 1 7000 7000 8050 8050
Microsoft Word Iryka 1 1 2000 2000 2300 2300
C“e““a”ggpo”“oe IlTyka 1 1 8000 8000 9200 9200
Kannensipckue i i i i i 2000 4000
MPUHAAJIC)KHOCTHU
Hroro 51450 53450

7.3.2. OcHoBHAasl 3apadoTHAsl IJIATA UCIIOJHUTEJIe TeMbl

B cocTaB ocHOBHOI 3apa0OTHOM TJIaThl BKJIFOYAETCS PEMUS, BhITIJIauMBacMast
exeMecsiuHO U3 poHaa 3apadoTHOM mathl B pazmepe 20 —30 % ot Tapuda wim oxajaa.

Pacder ocHOBHOI 3apaOOTHOM IJIaThl CBOAUTCS B B TaOiwmIle 16.

Tabnuia 16 - Pacuer 0CHOBHOI 3apabOTHOM TIATHI

3apaboTHas 1ara,
Bcero 3apabotHas miata
Ucnonanrenu o | Tpyno-eMKOCTb, MIPUXOIAIIAsICS HA
o Tapudy (okmamam),
KaTeropusM YeIL.-JH. OJIMH YeIL.-IH., THIC.
Ne TBIC. pyO
> HaumeHoBaHu pyo.
€ 3TaroB
I — (gl — @\l — o — ]
| = = =) = | = =|
Q Q Q Q Q Q Q Q
= = = = S ~ = =~
CocraBnenue
" Hayun
Bl 2,8 - 10080 -
1 | yrBepxkueHue - 3,6 -
PYKOBO
TEXHHUYECKOTO
JTUTEITh
3aJJaHus




[Iponomkenue Tabnuip 16

[Toxbop u
2 U3yYeHHe i Nnxe - 16,8 i 0.8 - 13440
MaTepHuasoB HEp '
0 TEME
Br16op Hayun
3 | HampaBieHH: BIH HNnxe 2,4 4,4 36 08 8640 3520
HCCIICIOBAaHN | PYKOBO HEp ' '
51 JIATETH
Hayun
Kanenzaprioe | 1 46 . 16560 :
4 | miaHupoBaHHE - 3,6 -
PYKOBO
pabor o Teme
JIITEITh
IIpoBenenue
5 | TeopeTmyeckH i WNnxe - 23,8 i 08 - 19040
X pacyeToB U HEp '
000CHOBaHMI
(ch))lfHKa Hayun
PPYERTHBHOC | i | Mmke | 38 9,8 13680 7840
6 ™ <OBO 3,6 0,8
MOJTyYCHHBIX py Hep
JIATEITb
pe3yJbTaToB
CocraBiieHue ke ) 5 ) 4000
7 MMOSICHUTEIIBH - - 0,8
. HEp
Ol 3aMUCKH
Hayun
Hybmmeauns | o, 28 | - 10080 :
8 MTOJTyYCHHBIX - 3,6 -
PYKOBO
pe3yabTaToOB
JTUTEJIb
) 59040 47840
Uroro:

CraTtbsi  BKJIIOYAET  OCHOBHYIO  3apa0OTHyH  mjaTy  paOOTHHUKOB,
HETMOCPEICTBEHHO 3aHATHIX BbimoiaHennem HTU, (Bkiarowas mpeMuu, AOIUIATHI) U

JOTIOJTHUTENBHYIO 3apaboTHYIO TUIATY:

3, =Boex 3,00 L3,

OCH
rae  3oen — OCHOBHASI 3apabOTHAs I11aTa,;

30n — JONOJTHUTENbHAs 3apadoTHas miata (12 % oT Bocw),

1,3 — xoadunment mis r. Tomcka.

OcHoBHass 3apabotHass 1ata pabotaukoB TIIY paccuuThiBaeTcsi Ha

OCHOBAHHHU OKJIaZa B COOTBCTCTBHU C 3aHUMaEMOM JOJDKHOCTBIO.



7.3.3. OTuHncjeHus BO BHeOK/:KeTHbIE GOHABI (CTPAXOBble OTYUCJIEHNS)

B naHHOW cTaThe pacxoAOB OTpakaroTCs 00si3aTelNbHBIE OTYHMCICHUS 10
YCTAHOBJICHHBIM 3aKOHOAATENbCTBOM Poccuiickon ®enepanuyu HOpMaM OpraHam
rocyaapctBeHHoro conuaiabHoro crpaxoanusi (OCC), nencuonHoro gonna (I1P) u
MenuuuHckoro crpaxoBanus (ODOOMC) ot 3aTpaT Ha oIiatTy TpyJa paOOTHUKOB.

Benuunna oTunciennii BO BHEOIOMKETHBIE (DOHABI ONPEACIACTCS UCXOAS U3
cienyrouieit hopmyIbl:

3BH€6 = kBHe6 ’ (3 + 3a0n) y

OCH
1€ Kgues — KOIPOHUIUEHT OTYMCIICHUI HA YIUIATy BO BHEOIOIKETHBIC (DOH/IBI
(nencuoHHbIN HoH, HoH 00s13aTETLHOT0 MEAUIIMHCKOTO CTPaXOBaHUs U IIp.).
Ha 2014 r. B coorBeTcTBUM ¢ PeaepanbHOro 3akoHa ot 24.07.2009 Ne212-03
YCTaHOBJIEH pa3Mep CTPaxOBbIX B3HOCOB paBHbIi 30%. Ha ocHoBaHuM myHkTa 1
cT.58 3akoHa Ne212-D3 i yupekaeHui OCyIIECTBISIOIUX 00pa30BaTENbHYIO U

Hay4YHYIO AesTebHOCTh B 2014 rogy BoauTcs HoHM>XEHHas ctaBka — 27,1% .
Pa3mep oTumncnennii Bo BHEOIOIKETHBIE ()OPMBI IIpEICTaBIIeH B Tabaume 17.

Tabnuna 17 - Otuncnenue Bo BHEOIOKETHbIC (POHIBI

OcHoBHasi 3apadoTHaA JdomonHureabHas
Hcnonnurenan
miara, pyo. 3apadoTHas miara, pyo.

PykoBogurens

npockTa 59040 7084,8 17919,82

Wmxenep 47840 5740,8 14520,39
Koappuument
OTYHCIIEHUH BO 0,271
BHEOIO[)KETHBIE

b oHIBI
Hroro 32440,21 py6




7.3.4 HakaaaHble pacxoabl

Haknaguele pacxolpl YYMTHIBAIOT MIPOYME 3aTpaThl OpraHU3aluu, He
NoNaBUIME B MPEAbIAYIIME CTaTbU pPAacxXxo[OB: I€4aTb M KCEPOKONMHPOBAHUE
MaTEepUajoB HCCIEIOBaHMs, OIUIATa YCIYT CBS3H, AJIEKTPOIHEPIMH, MOYTOBBIE U
TesierpadHble pacxo/ibl, pa3MHOKEHUE MaTepHajIoB U T.1.

3, = (Cymma crareri 1+5)-K

rae  Kip — KO3 PUIMEHT, yIUTHIBAIOIINI HAKIIATHBIE PACXOIBI.

Bennuuna xoa¢unrerTa HakIaHbIX pacXxooB Oepercs B pazmepe 16%.

3 =(244220)-0,16 =39075,2 py6.

7.3.5 @opmupoBaHue OIOKeTa 3aTPaT HAYYHO-HCCJIEA0BATEIbLCKOIO

MpoeKTa

PaccunTannas BenmuuMHA 3aTpaT SBISETCS OCHOBOM IS (popMHpOBaHUS
OromkeTa uccneaoBanus. PacyeT npuBeneH B Tabnwuie 18:

Tabnuna 18 - Pacuer 6romxkera 3atpatr HTU

CymmMma, pyo.
HanmenoBanue cratbu Hayunbii
Nuxenep
PYKOBOJIUTEIb
1. MatepuanbHble 3aTpaThl 51450 53450
HTU
2. 3aTpathl 0 OCHOBHOM 59040 47840

3apaboTHOM maTe

HCIIOJIHATEICH TEMBI
3. 3arpatsl 1o

JIOITOTHUTEILHON 7084,8 5740,8

3apaboTHOM maTe
HCIIOJIHATEICH TEMBI
4, OrtuncieHns BO 17919,82 14520,39
BHEOIOKETHBIE (DOHIBI

5. HakmanHele pacxozsl 39,075

Bromxker 3arpar HTU 257084,885

bromker uccnenoBaHusl COCTaBWIJI JBECTU MATHIECAT CEMb THICSY U BOCEMbBJECST
YeThIpe PyOIIsl.



7.4 Onpenesenne 1eaecooOpasHOCTH U IPPEeKTHUBHOCTH HAYYHOIO
HcCcJIeI0BaHUs, OIIEHKA PUCKOB

7.4.1 Onpenenenue pecypcHoii 3(ppeKTUBHOCTH UCCJIETOBAHUS

Onpenenenne  A()PEKTUBHOCTH  TMPOWCXOAWT HA  OCHOBE  pacyeTa
UHTETPaJbHOTO TOKa3aTredss dS(PQPEeKTUBHOCTH Hay4yHOro uccienoBanus. Ero
HAXOXXJCHHE CBS3aHO C ONpEACNICHHEM JIBYX CPEIHEB3BELICHHBIX BEJINYMH:
¢unaHcoBoM 3(pdeKTUBHOCTH U pecypcodpdexTuBHOCTH. Tak Kak oOmpeneraceHue
¢unancoBol 3(h(HEeKTUBHOCTH HE MPEACTABIAETCS BO3MOXXHBIM B JAHHOM Ciydae,
IPOU3BEJEM OILIEHKY pecypcor(p(HEeKTUBHOCTH HayyHOU pa3paboTtku. CpaBHeHHe

pa3pabOTaHHOTO METO/1a ObUIO MPOU3BEACHO C IBYMS OJIMKAMIIIMMU aHAJIOTaMH.

WHTerpanbHblil MoKa3aTenab pecypcoddPeKTUBHOCTH BapUAHTOB MCIIOJIHEHUS

00BbeKTa HCCIICOAOBAHUA MOKHO OIIPCACIUTD CICAYIOIINM 06pa30M:

|, =>a b,

rae 7' — WHTErpajbHBIA ITOKa3arellb PecypcodPPEeKTUBHOCTH s i-TO

BapUaHTa UCIOJIHEHUS Pa3pabOTKu;

a; N .
I — BecoBOM KO3 (PUIIMEHT 1-r0 BapraHTa UCIIOJHEHUS pa3paboTKH;

a P .
bi, b Ganbmas OIICHKa 1-TO BapuaHTa WCIOJHEHUs1 pa3paboTKH,

YCTaHABJIMBAETCS SKCIIEPTHBIM IyTEM I10 BEIOPAHHOM IIIKaJIe OICHUBAHMS;
N — YKCIJIO TapaMETPOB CPABHEHUSI.

Pacuer nHTErpaibHOTO MoKazaTenis pecypcodPPeKTUBHOCTH MPEICTABICHBI B

dhopme TaOIHITBI.



Tabmuma 19 - CpaBHuTenbHas OLIEHKA XapaKTEPUCTHK BapHUAHTOB MCIIOJHEHUS

IIPOCKTAa
OOBEKT Becosoii OrneHka OrneHka
HWCCIIEIOBAHUSA KO3 PUITUEHT | BIUSHHS BIIASTHUS
napameTpa rnapameTpoB rnapameTpoB
Kpurepuu
~ Ha Ha

BO3HHUKAIOIIKUEC | BOSHUKAIOIIKUEC
BO3MYLICHUS BO3MYHICHUS C
C INOMOIIBIO | IOMOIIBIO

BMK PB 23C | renepaTopHoit

CTaHIINHU
HanexxHocTh paboThI 0,139 4 5
["aGapuTHBIE pa3MepsI 0,184 5 3
TexHnueckne
4 5

XapaKTePUCTUKU 0,158
PeMonTONIpPUTrOAHOCTH 0,186 4 1
[Ipocrora uzrorosnenus | 0,222 5 2
ITpocToTa

P 5 2
00CITyKHBaHUS 0,111
HUTOI'O 1 4,75 3,67

OneHuB  3aTpaTbl  PECypcoB  BO3MOXKHOTO  HCIIOJHEHUS  HAYYHOTO
WCCJICIOBAaHMSI, MOXXHO CKas3aTh, 4YTO BBIOPaHHBIM BapHaHT IOCTaBICHHOU
MarucTepckoil paboThl siBisieTcss Oosiee d(PGEKTHBHBIM C TO3UIUHA PECYPCHOU

3 PEKTUBHOCTH.



7.4.2 OueHKka Ba:KHOCTH PUCKOB

HpI/I OOCHKC BAXXHOCTH PHUCKOB OHLOCHHUBACTCA BCPOATHOCTb MX HACTYILIICHUA

(Pi). TTo mkane ot 0 mo 100 mporerToB: 100 — HACTYIUT TOYHO, 75 — CKOpee BCETo

HACTyNUT, 50 — cUTyalusi HEOMPEAEIEHHOCTH, 25 — PUCK CKOpee BCEro HE HACTYIHT,

0

— PHUCK HC HACTYIIUT. OHGHK& Ba)XHOCTHU pPHCKAa OLOCHHUBACTCA BCCOBLIM

koadummenTom (wi). Basxkaocts ornenuBaercs mo 10- 6ammebHON mkane bi. Cymma

BCCOBBIX KOI)(i)(bI/II_[HeHTOB AOJDKHA PAaBHATHCA COAWMHHUIIC. OHGHKa Ba)XHOCTH PHCKOB

IpUBEEHA B TabJIMLIE

Ta6numa 20 — DKOHOMUYECKHE PUCKU

Ne Pucku Pi bi Wi Pi*wi
1 | Vingusms 100 1 | 0019 | 1,960
2 | DKOHOMHYECKUI KPU3HC 25 2 0,039 | 0,980
3 | HemoOpocoBeCTHOCTH ITOCTABIIIUKOB 25 6 0,117 | 2,941
4 | HenpenBuaeHHbBIE pacXo/bl B IIaHe paboT 50 7 0,137 | 6,862
5 | CHmKeHHMe YpOBHS CIIPOca Ha MPOTYKITUIO 50 | 10 | 0,196 | 9,803
6 CnoXHOCTh BBIXOJIa Ha MHPOBOW PBIHOK BCIEJICTBUE 75 7 0137 | 10,294
MOHOIIOJIN3HPOBAHHOCTh PHIHKA
7 | Konebanust pplHOYHONW KOHBIOHKTYPHI 25 6 0,117 | 2,941
8 | OTcyTCcTBHE B UKCIIE COTPYAHUKOB SKOHOMHCTOB 25 2 0,039 | 0,980
9 | Huskue o0beMsI cObITa 50 10 0,196 | 9,803
Cymma 51 1 46,568
Ta6numa 21 — TexHOJIOrHYeCKHe PUCKU
Ne Pucku Pi bi Wi Pi*wi
1 | BO3MOXHOCTb ITOJIOMKH 000pYyTOBaHUS 25 7 0,25 6,25
2 | HM3KOE Ka4eCTBO MOCTaBJICHHOTO 000pyI0BaHUs 25 9 0,3214 | 8,0357
3 | HenmpaBuiIbHAsA cOOpKa 000PYIOBAHUS 25 8 10,2857 | 7,1428
4 | omacHOCTD JyIst paboTAalOIIETo MepcoHaia U annapaTypsl 75 4 10,1428 | 10,714
Cymma 28 1 32,142




Tabnuna 22 — Hay4yHO-TeXHUYECKUE PUCKH

Ne Pucknu Pi bi Wi Pi*wi
1 | pa3BUTHE KOHKYPEHTHBIX TEXHOJOTHI 75 7 0,145 10,937
2 | co3gaHye HOBBIX METOIOB CUHTE3A 75 7 0,145 10,937
3 | prCK HEBO3MOXXHOCTH YCOBEPLICHCTBOBAHUS TEXHOJIOTHH 50 8 0,166 8,333
4 | oTCyTCTBHE pe3yJIbTaTa B YCTAHOBIICHHBIE CPOKHU 50 7 0,145 | 7,2916
g | MOJTyHeHHe OTPHIATENBHOTO PE3y/bTaTa NPH BHEPCHHH B o5 10 | 0,208 5,208
IIPOU3BOJICTBO
6 | HECBOEBpEMEHHOE MMATCHTOBAHUE 25 9 0,187 4,687
Cymma 48 1 47,395

Jlanee mpou3BOJUTCS pacueT OOIIUX PUCKOB:

Tabnuma 23 — O611ast olleHKa prucka MpoeKTa

Buasbl puckos ) ) . S
Pi bi Wi Pi*Wi
B Ipymnie
DKOHOMHUYECKHE 46,57 10 0,25 11,64
TexHomoruyeckue 32,14 9 0,5 16,07
Hayumno-
o 474 6 0,25 11,85
TEXHUYECKUE
Hroro 25 1 36,56

HNcxons w3 NONMyYEHHBIX [aHHBIX, MOYKHO CHAENATh BBIBOJ, 4YTO JAaHHOE
UCCIIEJOBaHME MMeeT OOoNbIION TMOTeHUMan s HCIOJb30BaHMS €ro Ha
DHEPreTUYEeCKNX npeanpusaTusax. OLeHKa BIUSHHUS [apaMETPOB Ha BKIIOUYCHHE
IE€HEPaTOPOB MO3BOJISIET MUHUMU3UPOBATh HETATUBHBIE BIUSHUS BO3HUKAIOLIUE IIPU
MOJKIIOYEHUH. DTO TOBOPUT O BBICOKOH cTeneHH 3(PPEKTUBHOCTU MPUMEHEHUS
JAHHOTO MCCIEeNOBaHUs. MUHHMMHU3HUPYST HETaTUBHBIC BJIMSHHS OKAa3bIBacMbIE Ha
o0opyi0oBaHUE, MCCIEA0BaHUE TO3BOJIIET MPOMJIUTh CPOK €ro CIyX Obl, COXpaHseT
HOPMAJIBHBIN pEXUM pabOoThl SJHEPropaiioHa, YTO HE MOKET HE BIIMATHh HA CHH)KCHHE

noTepb. TeM caMblM MOXHO TOBOPUTH O II€JIECOOOPA3HOCTH MPUMEHEHHS JTaHHOTO

HTH.

ITo HOJIy‘-IGHHOﬁ OLOCHKH PHUCKOB MOXXHO CKa3aTb, YTO M3 34 BO3MOXHOCTH

MOABJICHUA HOBBLIX MECTOAMWK OLCHKH BIIMAHHA IIAPaMCTPOB IIPpHW CHHXPOHMU3AlHNH, 4 TaK



K€ MCIIOIb30BaHUS CJIOKHOW M JOPOTOW aIIaparypbl, UCCICAOBAHUE HE JIMUIIEHO
TpyaHocted. O0muit uror onpeneneHus puckos HTU roBoput nmpuemiaemMoctu ero

HUCIIOJIB30BaHHU, HO H€O6XOI[I/IMO IMPOBCCTU MCPOIIPUATHA 110 CHUKCHHUIO PUCKOB.

BbiBoabl: B xo1¢e BoinoHEHUS paszaeina « PUHAHCOBBIM MEHEKMEHT,

pecypcordHEKTUBHOCTE U pecypcocOepekeHre» OblIN PEIICHbI CIEIYIONUE 3a1auu:

1. TlpoBeneHa OIEHKa KOMMEPYECKOTO TIOTEHIMAJa W IEePCIEeKTHBHOCTH
MpOBENCHUs] HayyHOro wuccienoBanus Ha npumepe SWOT-ananusa,
pe3yabpTaT KOTOPOTO MOKa3ajl 00JIBIION MOTSHIINAT IPUMEHEHHUS METOTUKH.

2. OmpeneneH TOJNHBIN TepedeHb pabor. OmpeneneHa TPYyT0EMKOCTh
npoBeneHust padoT. Oxkupaemas TPYAOEMKOCTh padOT MJii HAyYHOTO
PYKOBOIWTENA COCTaBWwiIa 16 den-mHeW, Iy CTyAEHTa-UCIIOJTHUTENS
coctaBmia 60 yen-nueit. O011as MakCUMalIbHAS JJIUTETLHOCTD BBHITTOJTHEHUS
paboTel coctaBmia 114 kaneHgapHbBIX THEH.

3. Cymmapnsrit 6romxket 3atpat HTU coctasun — 257084 pyOmeii.

4. OmpenerneHa 11e1aecooopa3sHocTh U 3 (HEKTUBHOCTh HAYYHOTO UCCIICIOBAHUS
a TaKKe OIICHKM BO3MOXXHBIX PHCKOB. B pesymbrare MIPOBOIUMOE
UCCJICIOBAHUE HMMEET BBICOKYI0 3HAUUMOCTh TEOPETHYECKOTO |

IIPAKTUYECKOI0 YPOBHS U IPUEMIIEMBINA YPOBEHb PUCKOB.

Crnenyer OTMETHTh BaKHOCTB ISl IPOEKTA B LIEJIOM MPOBEACHHBIX B JAHHOU
riaBe paboT, KOTOpbIE TO3BOJIWIA OOBEKTUBHO OLEHUTh 3(PQPEKTUBHOCTD

MNPOBOAMMOIO0 HAYYHO-TCXHHUYCCKOI'0 MCCICAOBAHNA.



