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SAIINTAHUPOBAHHBIE PE3YJIBTATBI OBYYEHMUS 110 IPOI'PAMME

Kon pesyabsTara

PesynbsTaTt 00y4enns

Ilpogpeccuonanvnvie komnemenyuu

P1

[IpumeHsATh COBpeMEHHbIE 0a30BbIC M CHENMATbHBIE €CTECTBEHHOHAYYHBIE, MaTeMaTH4YeCKUe H
WH)KEHEPHBIE 3HAHUS Ul pa3pabOTKH, MPON3BOJICTBA, OTIAIKH, HACTPOUKH U aTTECTAIINH CPEACTB
NpUOOPOCTPOCHHS C HCIOJIb30BAHUEM CYNIECTBYIOIIMX W HOBBIX TEXHOJOTHH, W YYUTBHIBATh B
CBOEi AeSATETHbHOCTH YKOHOMHYECKHUE, IKOJOTHYECKHE aCIIEKThl  BOIIPOCHI SHEProcOepeKeHUsI

P2

VY4acTBOBaTh B TEXHOJIOTMYECKOW MOJTOTOBKE IPOM3BOJCTBA, MOJAOUpaTh W  BHEIPATH
HEOOXOZMMBIE CpEICTBA MNPUOOPOCTPOEHHUS B IPOM3BOJCTBO, TPEIBAPUTEIHFHO  OIICHWB
9KOHOMUYECKYIO 3()(EKTHBHOCTD TEXIIPOIECCOB; MPUHUMATh OPraHU3allMOHHO-YIPaBICHUECKHE
peLIeHHs Ha OCHOBE S3KOHOMUYECKOIO aHaIu3a

P3

OKCIUTyaTUpOBaTh M OOCIY)KHBAaTh COBPEMEHHBIC CPEICTB M3MEPEHUs M KOHTPONS Ha
IIPOM3BOICTBE, 0OECTIeYnBaTh MOBEPKY NPHUOOPOB M MPOUYEE METPOJIOTHYECKOE COMPOBOXKICHHUE
BCEX IPOIIECCOB MPOM3BOACTBA M IKCILTyaTalluy CPEACTB U3MEPEHHS M KOHTPOJIS; OCYIIIECTBIISTH
TEXHUYECKUH KOHTPOJIb POU3BOJICTBA, BKIIFOYAs] BHEJPEHUE CHCTEM MEHE/DKMEHTa KadeCTBa

P4

Hcnonb30BaTh  TBOpYECKMH TOAXOA A pa3pabOTKM  HOBBIX  OPUTHHANBHBIX — HEi
MPOCKTUPOBAHMS ¥ TPOU3BOACTBA NPU PEINICHUH KOHKPETHBIX 3a/a4 TPHOOPOCTPOUTEIHLHOTO
TPOU3BOJICTBA, C UCIOJIB30BAHUEM MEPENOBBIX TEXHOJIOTUN; KPUTHUECKH OLIEHUBATH MOITYYEHHbIE
TEOPETUYECKHE M OKCIIEPUMEHTAJIbHBIC [AaHHBIE W JIeNaTh BBIBOIBI; MCIIONB30BaTh OCHOBBI
HU300peTaTeIhCTBa, MPABOBBIC OCHOBBI B 00JTACTH WHTEIUICKTYyaTbHONU COOCTBEHHOCTH

P5

[InanmpoBaTe W NPOBOAUTH AHAIMTUYECKHE, MMHTAIMOHHBIE M  JKCIIEPUMEHTAJIBHBIC
UCCIIEZIOBAaHUSl TI0 CBOEMY HNpPOQWII0 C KCHONB30BAHUEM HOBEHIINX JOCTHIKEHUS HAyKH H
TEXHWKH, MEPEJOBOTO OTEYECTBEHHOTO M 3apyOeXHOro OmbITa B 00JIacTH 3HAHMWH,
COOTBETCTBYIOIIIEH BBINOTHIEMOM padboTe

P6

Hcnonp3oBaTh 06a30Bble 3HAHUSA B O0JACTH MPOCKTHOTO MCHCIKMEHTA W IPAKTUKU BCACHUA
6H3Heca, B TOM 4YHCJII€ MCHCIPKMEHTa PUCKOB U I/I3M6H€HI/Iﬁ, 11 BCACHUA KOMILJIEKCHOM
HH)I(CHGpHOﬁ ACATCIIBHOCTH, YMCTb JCJIaTb OKOHOMHUYCCKYHO OIICHKY p%paﬁaTLIBaeMBIM
an60paM, KOHCYJIBTUPOBATH MO BOIIPOCAM MPOCKTUPOBAHUA KOHKprHTOCHOCO6HOI>i npoayKouun

YHuKGPC(lJIbele KomnemeHnuyuu

P7

[onnmars HEOOXOIMMOCTb U YMETh CaMOCTOSITENBHO YYUTHCS W ITIOBBINIATh KBAMH()UKALUIO B
TeYeHHE BCEro MeproAa MpodecCHoHaNbHOH NesTeNbHOCTH

P8

O¢ddexkTHBHO paboTaTh WHAMBHIYaIbHO, B Ka4eCTBE WICHA KOMAH/BI [0 MEKAUCLMIUIMHAPHON
TEMAaTHKE, a TAK)KE PYKOBOAUTH KOMAHIOH, AEMOHCTPHPOBATh OTBETCTBEHHOCTH 3a PE3YJIbTAThI
paboTsl

P9

BJ'Ia)lCTB HWHOCTPAHHBIM $3bIKOM Ha YPOBHEC, IMO3BOJIAIOLICM pa60TaT}, B HHTepHaHI/IOHaJIBHOﬁ
cpene, pa3pa6aTI)IBaTB JAOKYMCHTAIUIO, IMPE3CHTOBATb W 3alllUIIATL PE3YJIbTAaThbl I/IH)I(CHGPHOﬁ
JCATCIIBHOCTH

P10

OpueHTHpOBaThCS B BOIpPOCax OE30MAacCHOCTH W 3APABOOXPAHEHHS, IOPUANYECKHX |
HCTOPHYECKHX aCHEKTaX, a TaK JK€ Pa3JINYHBIX BIUSHUAX WHKEHEPHBIX PEIICHUN Ha COLUAIBHYIO

Y OKPY’KaIOIIYIO CPEy

P11

CrnenoBath KOACKCY MpO(ECCHOHATHHONH 3THKH, OTBCTCTBCHHOCTH M HOpMaM HH)KCHEPHOM
JIeSITEIbHOCTH
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DOUO
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Tema paboThI:
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CpoK ciauu CTYJIEHTOM BBITOIHEHHON paOOTHI:

17.06.2016

TEXHUYECKOE 3A/IAHUE:

Hcxoanbie 1aHHbIe K padore

(HaMeHOBaHME OOBEKTa HCCICAOBAHUS  WIH
MIPOEKTUPOBAHUS;  NPOU3BOAUTEIBHOCTh WU
Harpy3ka; peXHM  paboThl  (HEempepbIBHBIN,

TIEPUOANIECKUH, IUKIMIECKUH | T. JI.); BUM CHIPbSI
WINA MaTepual u3enus; TpeOoBaHUs K MPOAYKTY,
W3IENUI0O WIH Tpoleccy; ocoOble TpeOOBaHUS K

0COOEHHOCTAM (hyHKIIMOHHPOBAHUS
(3kcITyaranuu) OO0bEeKTa WIM H3ACIHS B IUIaHE
0C30MacHOCTH  JKCIUTyaTallid, BJIMSHHUA  Ha
OKPYXaIOMIYIO cpeny, 9HEpro3arparam;

SKOHOMHUYECKHHA aHAIH3 U T. 11.).

Haumenosanue obvexma uccredosanusn: npeodpazosamens
HOCMOAHHO20 MOKa ONid  NJambl

ycmpoticmaa.

numaHus nepec)aiou;eeo

Tpebosanua Kk 00veKmy UCCIEO08AHUA: pAPAOOMKA NAAMbL

numauus — nepeoarouje2o  YCmpoucmed, — blNOJIHAIOUUL
mexHuueckum — mpebosanuam  3axasuuxka (Coomeemcmesue
niamel  2abapumHelM  Macuimabam — Kopnycd, — 6X00Hoe

Hanpsaxcenue: 12 0.5 B, evixo0Hoe Hanpscenue: 5 B; 4.25 B,
svicoxutl KII/[, cpeonas napabomxka na omkas ve mernee 20000

Yy, )

Tpebosanus K 0cobeHHOCmAM @yHKyuoHUpOBaHU
(3xcnayamayuu): Huanazon pabouyux memnepamyp om -60°C
0o +80°C. Ilepedaiowee ycmpoucmeo yCcmaHaeIueaemces Ha

HA3EMH)I0 M06L£Jlele MEXHUKY . Inama numanus Oondxicha




bvimb yemotiyusa k eubpayuu ouanasonom 20-30 I'y

Paspabomxka npunyunuanbhelx 21eKmMpuieckux cxem u
KOHCMPYKMOPCKOU OOKyMeHmayuu Ha newamuvie niamel AO
«HUUIIIT»,

Texnuueckue ycrosua. CoOopka u MOHMANC INEKMPUYECKULL
8HymMpeHHull snekmpomexrudeckux uzoemt. AO « HUUIIII».

IlepeueHp moasIeKAUUX HCCIIETOBAHMIO,
MPOEKTHPOBAHUIO M Pa3padoTKe BONMPOCOB

(aHanMUTHYECKH 0030p MO JIUTEPATYPHBIM
HUCTOYHHUKAM C LCJIBbKO BBIICHCHUS )]OCTI/I)KCHI/II‘/‘I
MHPOBOI HAYKH TEXHUKH B PACCMATPUBAEMOM
00J1aCTH; MOCTaHOBKA 3a/Ia4d MCCIICIOBAHUS,
HPOCKTHPOBAHUSI, KOHCTPYHPOBAHUSI; COCPIKAHUE
MPOLEIYPBI HCCICAOBAHHMS, TPOCKTHPOBAHHS,
KOHCTPYHPOBAHHS; 00CYKICHHE PE3YJIbTATOB
BBIIOJIHEHHOW paboThl; HANMEHOBAHHE
JIOTIOTHUTEBHBIX Pa3/eNiOB, MOICKAIIIX
pa3paboTke; 3aKiI0YeHUE 10 padoTe).

IIpogedenue ananumuieckozo 0630pa.

H3zyyenue npunyuna pabomsl NOHUMICAIOWE20 NPeodPA308aHUs.
Ananuz u evioop IPHU

Pacuém svibopa nomunana pe3ucmopos u KOHOeHCamopos
Paspabomxa mexuuueckol OOKyMeHmayuu

DUHAHCOBYIL MEHEONCMEHM, PeCyPCOdIPpekmusnocms u
pecypcochepedicerue.

COuuaﬂbHaﬂ omeemcni6eHHOCmb.

Buigoowt no pezynemamam pabomei.

Ilepeyens rpaguyeckoro Marepuaa

(C MOYHbIM yKasanuem 0053amebHbIX

yepmeogiceli)

HpuHuunuaﬂbHaﬂ NleKmpudecKkas cxema

Yepmeoic newamnou naamoi

KoHcyabTaHThI 10 pa3jesiaM BbINYCKHOI KBAJIH(PUKALHOHHON padoThI

Pazgen

KouncyabTanr

DUHAHCOBBINA MEHEKMEHT, pecypco3(h(HEeKTHBHOCTH

U pecypcocOepekeHue

Yucrakosa H.O.

CormmainbHas OTBETCTBEHHOCTD

Amnmnenko 10.B.

Ha3Banmus pa3aejioB, KOTOPbIC 10/KHBI OBITHL HAITMCAHBI HA PYCCKOM U HHOCTPAHHOM SI3bIKAX:

Beenenue
1 Pa3paboTKa miarhkl MUTaHUs

JaTa BpIIayu 3aaHNs1 HA BbINOJTHEHUE BHINYCKHOM
KBAJIH(UKANMOHHOI padoThI N0 JUHEHHOMY rpaduKy

3aganue BbIIAJT PYKOBOINTEb:

JoxHOoCTH ®UO Yu4eHas cTeneHb, IMoanucey Jara
3BaHHe
JlonieHt HBanogra B.C. K.T.H
3agaHue NPUHSJI K HCIOJHEHUIO CTY/IeHT:
I'pynna OUO IMoanuce Hara
1bM4B bepéskuna FOnmus AnnpeeBHa




Pedepar

Breimycknas kBanmudukarnumonnas padora 110 c., 17 puc., 29 Ttabn., 15
HMCTOYHUKOB, 7 PWJIOKEHUN.

KitoueBble cnoBa: TOCTOSIHHBIM TOK, mpeoOpazoBareib, IjiaTa, MUTaHUE,
MHKpPOCXEMA.

OOBEKTOM HCCIIEIOBAHUS SBIISICTCS MTOHMKAIOITUI TTPeoOpa3oBaTeb.

lens paboThl — MNPOSKTUPOBAHME TUIATHI MUTAHUS [JIs  TIEPEIAIoIIero
YCTPOMCTBA  CIHELHUAJBbHOIO HA3HAYECHUS, COOTBETCTBYIOLIEIO TEXHUYECKOMY
3a/1aHUIO.

B mpouecce wuccienoBaHus NPOBOAWIKMCH: aHAIM3 JKCIUTYaTalMOHHBIX
XapaKTepUCTUK, aHaIU3 TpeOOBaHWUM K  HAJEKHOCTH  M3JENUs, aHaIu3
KOHCTPYKTUBHBIX M TEXHOJIOTMUECKHI TpeOOBaHUM, BHIOOp M pacdeT AJIEKTPOHHBIX
BJIEMEHTOB JUISl TEYaTHOM IUIaThl, CPABHUTEIbHBIA aHAIN3 PATUOU3BICIUN,

TPOCCUPOBKA IeyaTHOMN IJ1aThl, TPEXMCPHOC MOACIIMPOBAHUC TIJIATHI ITUTAHUS.

B pesynbrare nccienoBaHus Oblia CO3/1aHa KOHCTPYKTOPCKAsl JTOKYMEHTAIUs
HAa W3rOTOBJICHWE IUIAThl MUTaHUS, ObLIA paccyMTaHa Macca Yy3ia, BBISBICHA
HAJCKHOCTh YCTPOMCTBA MPU IKCIUTyaTaI|H.

OO6sacTe MpUMEHEHHsI pa3padaThIBAEMOr0 OOBEKTa — Ha3eMHas MOOWJIbHAs

TCXHHKaA



Onpenesiennsi, 0003HAYEHNSI M COKPALIIEHHUSA

OKP - onpITHast KOHCTPYKTOpPCKasi paboTa

OPU UII- snexTpopaavon3aenusi UMIIOPTHOTO MPOU3BOICTBA

KITJI — ko3 duimeHT 1mone3Horo AeHCcTBUS

MOII — mexoTpacieBol OrpaHUYUTENBHBINA IEPEYEHb

DC/DC - directcurrent/directcurrent - mocTOSHHBIHTOK

[ITNM - [LInpOTHO-UMITYJIbCHAS. MOTYJISILIAS

HNMC - uHTeTpanbHas MUKpOCXeMa

OV — onepallMoOHHBIN YCUITUTEI

KMOII - xoMIuieMeHTapHasi CTPYKTypa METauI-OKCUI-TIOIYITPOBOJHUK
IT4 — mpomexyTodHast 4acToTa

[T — neyarHas riara

HopmaTtuBHBIE CCHLIKHT

B Hacrosmieit pabote UCIoIb30BaHbl CCHIIKHA Ha CASAYIOIINE CTaHIaPThI:

I'OCT 12.0.003-74 «Cuctema ctanaaptoB Oe3omnacHocTu Tpyaa. OnacHbie U
BpeIHbIE TPOU3BOICTBeHHBIE (hakTOphl. Kimaccudukanms»

I'OCT 12.1.003-2014 «Cuctema cranaaptoB 6e3omacaHoctu Tpyaa. [llym. Obmue
TpeOoBaHUs 0€30MIaCHOCTH

I'OCT 12.1.005-88 «Cuctema cranmaapToB 6e3omacHocTy Tpyaa. O0mme caHuTapHo-
TUTHEHUYECKUE TPeOOBaHUS K BO31yXy pabodeil 30HbD)

I'OCT P 12.1.019-2009 «Cucrema ctanaapToB 0€30IMacCHOCTH TPY/a.
DnekTpobe3onacHocTh. O01Me TpeOOBaHUS 1 HOMEHKJIATypa BUI0B 3aIUTHI)
I'OCT 12.2.032-78 «Cuctema ctanaapToB Oe3omacHocTu Tpyaa. Pabouee mecTo npu

BBITIOJIHEHUU PaboT cus. OO1re 3proHoMUuYecKre TpeOOBaHUS



I'OCT 12.2.033-78 «Cuctema cranaapToB 0e3oracHocTu Tpyaa. Pabouee mecTo npu

BBIIIOJTHCHHN U pa60T CTO-. O6HH/I€ IProHOMHUYCCKHUC Tpe6OBaHI/IH»
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BBenenue

CoBpeMeHHasi  ammaparypa  XapakTE€pU3yeTcsl  JOCTaTOYHO  BBICOKOM
CJIIOKHOCTBIO, U YacTO JJIsl MUTaHUS €€ OTIENbHBIX Y3JI0B TPeOYIOTCS pas3InyHbIC
HamnpsbkeHus. B cinydae Hanuyusg OJHOTO MCTOYHUKA MUTAHUS MU TOJY4eHUs
pPa3HBIX ypOBHEH HEOOXOJMMO HCIOJIb30BaTh CIEUalbHbIE MpeoOpa3oBaTeIn
(perymsatopel). OcoOeHHO OCTpO mMpoOJeMa MOJYUYCHHUST Pa3IUYHBIX MUTAIOIIUX
HaIPs>KEHUM CTOUT B MOPTATHUBHOU armaparype. Eciiin B yCTpoHCTBaxX, MUTAKOLINAXCS
OT CETH, MOXKHO MOCTPOUThH OJIOK MUTAaHUSI C HEOOXOAMMBIMHU HANPSKEHUSIMU, TO B
MOPTAaTUBHBIX TPHOOpaX, pabOTAIOIMIMX OT AaBTOHOMHBIX HCTOYHHKOB DSHEPIHH,
TpeOyeMble YpPOBHU HANPSHKEHUH MOXKHO TMOJYYHUTh TOJIBKO C HCIOJIb30BAaHUEM
DC/DC npeobpazoBaTereii.

B nacrosumit moment Ha miarpopme AO «HUUIID» wuger paspabotka
NepeAarollero TPEeXKaHaJIbHOrO yCTpoiicTBa. B aTol paboTe omucaHbl OCHOBHBIE
MOJIOKEHUSI MO pa3padOTKe HEOThEMJIEMOM YacTH 3TOr0 YCTPOMCTBA - ILIATHI
nutanus DC-DC.BaxHeHmmuM acrleKTOM SIBISICTCST  BBITIOJIHEHWE TEXHUYECKHX
TpeOOBaHU, PeAbSIBICHHBIX 3aKa3zunkoM OKP.

1. CooTBeTCTBUE IJIAThI TA0APUTHBIM MaclITadaM KopIryca

2. Bxognoe nanpsixenue: 12 £0.5 B

3. Brixognoe nanpsixenue: 5 B; 4.25 B

4. Boicokuit KI1/1

5. Jlnamazon paboumnx temmepatyp ot -60°C qo +80°C

6. YCcTOMYMBOCTH K BO3JCHCTBUIO CHHYCOUAIBHOM BUOpaluu yactoTou 20-30 I'.

7. Cpennsist HapaboTka Ha oTka3 He MeHee 20 000 vacos.



1 Anaau3 Tpe0OBaAHUI TEXHUYECKOr0 3a1aHUSA

1.1 lIpuHuun padoThl NOHUKAKOLIET 0 Peodpa3oBaTes

CormacHO Ha3BaHMIO — TIOHIDKAIONIMK, — JIaHHBIK TpeoOpazoBarTelib
o0ecreurBaeT peryjirupoBaHUE BBIXOJHOIO HAMpSDKEHHUS B JMara3oHe OT HYJS 10
BEJIMYMHBI BXOJHOTO HANPSKEHUS (B PEAIbHOCTH BEPXHSAS TIPaHUIA HECKOJIbKO
MEHBIIIE, YTO CBS3aHO C IMOTEpPSIMH B JJIEMEHTaX CXeMmbl). B aHIIOos3bIYHON
IUTEepaType TOHIKAIOIMIWKA PEryiaTop HasbiBaeTcs «buck convertery wm
«step_downconverter». Ympoménaas cxema peryisitopa | Tuma mnpuBeicHa Ha
pucynke 1. Cunooii kmou VT npeobpazoBatensi(cM. puc. 1) MOXKET HaXOAUTHCS B
JIBYX COCTOSIHHSIX: OTKPBITOM — TOK ITPOTEKAET Yepe3 Ko (MHTepBal HMITyJIbca —ty)
U 3aKpbITOM (MHTepBald may3bl — lp). [IpoAomKUTENsHOCTh, HMHTEpBaja MMITYJIbCA
ornpeneisiercs kodddunrenrom 3anoaaenus [1]::

v=t,/T

VT A L —

D [ov] Fw e, 1
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Pucynox 1 - Yopoménnas cxema moHMXKAIOWIEro peryisropa [ tuma

Korpa tpansuctop VT OTKpBIT, TOK OT HCTOYHUKA IPOTEKAET IO KOHTYpY VT—

L—Harpy31<a, HapacTasa OT MUHUMAJIbHOT'O 3HAYCHUA 10 MAaKCUMAJIbHOI'O (CM. pI/IC2

a).



PucyHok 2 - BpeMeHHbIe iuarpaMMbl peXXxuMa HEeIIPepbIBHOTO (a) U IpepbIBUCTOrO (0) Toka
perynsropa I Tuna

B wuntepBane, korma VT OTKpBIT, MAET mIepenada SHEPrUM B HArPYy3Ky H
IIPOMCXOJNUT HAKOIUIEHWE DSHEPrMM B KaTyIIKe WHAYKTMBHOCTH. llpm 3akpbiTumn
TPAH3UCTOpPA KaTylIKa HWHAYKTUBHOCTM BBICTYHNAET B pPOJIM HCTOYHHKA TOKA,
nepefaBas HAKOIUIEHHYIO SHEPrUI0 B Harpy3ky Mo KoHtypy L—VD-narpyska.
Boigenstor gBa  pexuma pabOThl  pEryasiTopa — PEXUM HENpPEepbIBHBIX U
IPEPBHIBUCTHIX TOKOB. B MepBOM TOK KaTyIIKH MHIYKTUBHOCTH BCerja OoJblie HYIs,
a BO BTOPOM CYLIECTBYET UHTEPBAJI BPEMEHH, B TEYEHUE KOTOPOrO OH PAaBEH HYIIIO.
Bpemennsie amarpamMmbl  JUis  000MX PEKUMOB TPHUBEACHBI HA pPUCYHKE 2.
PerymupoBouyHasi XxapakTepucTuka peryisaropa | Tuma Iuisi peKrMa HenpepbIBHBIX
TOKOB (T.€. 3aBUCUMOCTb BBIXOJHOI'O HaNpPsHKEHUS! OT KO3(PPUIIMEHTA 3allOTHEHUS )
OITMCBIBACTCSI BEIpAKEHUEM [2]:

Uy =U;y =1 (5 +1)—Uyp (1-7)

JU1 naeanbHOro perynaropa 6e3 morepb:

U =Uy

Kak BuaHO U3 GopMyIbl, peryJIupOBOYHAs XapaKTEPUCTHKA PEaTbHOrO
npeoOpa3zoBaTes 3aBUCUT OT TOKA HArpy3Kku. Yem Oouiblile TOK Harpy3KH, TEM

OO0JIBIIIC XapaKTEPUCTHKA OTKJIOHIETCS OT MICaIbHOM (CM. pHc. 3).



U/,

VBenunyeHune
TOKa Harpy3ku

Pucynok 3 - PerynupoBouyHas xapakTepucTuka npeodpazoparens | tuna

OCHOBHBIE OTJIMUMSI PEKHMA MPEPHIBUCTHIX TOKOB 3aKJIIOYAIOTCS B HAIUYUU
WHTEpBaJIa BpeMeHH 1, KOorja TOK KaTYIIKH UHIYKTUBHOCTH (U AMOJa) paBEH HYIIO.
JIs pesxxrMa TPEephIBUCTBIX TOKOB XapaKTEPHBI OOJBIINE MYIbCAMU TOKA KaTYIIKH
WHJIYKTUBHOCTM M TOKA KOHJEHcartopa. PerynmpoBo4yHas XapaKTEpUCTHKA

peryisitopa [ Tuna B peskxume MPephIBUCTHIX TOKOB OMUCHIBACTCS BhIpakeHHeM [ 2]:

U =U 2

1+ fl+4—§
/4

Kak BHIHO W3 3TOro BBIpaXEHHUsI, HAIPSDKEHUE B HATPY3KE HEJIMHEWHO 3aBUCHT

rne .E=2L/RIT

or koddpdunuenta y. Crneayer OTMETUTb, UYTO PEXKUM MPEPHIBUCTHIX TOKOB
ucnoinb3yercs peako. [lonmkaromue npeodpazoBaTenu NPOSKTUPYIOTCA TaK, YTOOBI B
3aIaHHOM JlMana30HEe TOKOB U HAIpPSHKEHWM Harpy3Ku COXPaHSIICA —PEXUM
HEIPEPHIBHBIX TOKOB KAaTYIIKKW MHIYKTHBHOCTH. HO, TeM He MeHee, HaJ0 UMETh B
BU/JTY, UTO PEKUM MPEPHIBUCTHIX TOKOB BO3MOXKEH IPHU MAJICHUU TOKA Harpy3KH HUKE
KPUTUYECKOTO 3HaueHus. J[ns obecnedyeHuss pexuma HEMPEPhIBHBIX TOKOB

UHIYKTUBHOCTD L JTOJKHA BRIOMPATHCS COTIACHO CIICAYIOIEMY YCIOBHIO [2]:



Paznmu4aroT 1Be OCHOBHBIC MOAM(PHUKAIIUN CXEMBI TOHIKAIOIIIETO
npeoOpa3oBaTessi — CHHXPOHHBIN MOHMKAIOIIUHN TpeoOpasoBartesb (synchronous
buck converter) u npssmoxomoBoi mpeodOpaszoBarensb (forward converter). B cxeme

CHUHXPOHHOT'0 mpeodpazoBares (cMm. puc. 4a) nuox 3ameHeéH MOII TpaH3ucTopom

VT2.
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Pucynok 4 - YrpomieHHas cxeMa CHHXPOHHOTO (a) U psiMoX010BOro (0) mpeoOpa3oBarens

Tak kak naaenue HamnpspkeHuss Ha MOII TpaH3ucTope MOXKET ObITh MEHbIIE
MaJICHUSI HaIpsDKEHUs HA AUOAE NMPU OAMHAKOBBIX TOKax, TO KIIJI cxemsl moxer
3HAYUTEIBHO BO3PACTH, OCOOEHHO MpPH 3HAYEHUSX BBIXOJAHOTO HANPSLKEHHS, CO
M3MEPHUMBIX C MaJICHUEM HampsbKeHus Ha auoje. Jpyras oCOOEHHOCTh 3aKJII0YaeTCst
B TOM, 4YTO CHHXpPOHHBIA mpeoOpa3oBarelib pabOTaeT TOJBKO B pEXKUME
HENpPEPBIBHBIX TOKOB, 4YTO O0O0BscHsIeTca crnocooHocThio MOII  Tpan3ucropa
IIPOBOJIUTH TOK B 00OMX HampaBlIeHUSIX (OT CTOKa K MCTOKY W HaoOopot). B cxeme
IPSAMOX0JI0BOrO TpeoOpazoBatess (cM. puc. 40) oOecrieynBaeTcsl rajbBaHUYECKAs
pa3Bsi3Ka BXOJHOTI'O M BBIXOJHOIrO HampspkeHuu. [Ipu oTkpeiBanuu Tpansucropa VT
1o TMepBUYHON 0O0MOTKe TpaHcpopmaropa T HauMHAET MPOTEKATh TOK, HABOJISAIIUN
BO BTOpu4HOl oOmoTke DJIC wmHaykiuu, uvepe3 nuoj VD1 HaumHaeT Teub TOK,
3apspkatouii yepe3 napoccenb L kongeHcatop C. Takum o6pazom, pabouum
ABJIAETCA TPSIMOM XOA TpeoOpa3oBaress, 0iaronaps KOTOPOMY OH U MOJYYHJ CBOE

Ha3BaHHC.



[Ipu 3akpeiTuu Tpanszucropa VT TOK yepe3 MEPBUUHYIO OOMOTKY HAauMHAET
YMEHBIIIAThCSI, COOTBETCTBEHHO, HAMPSIKEHWE HAa BTOPUYHOM OOMOTKE MpuoOpeTaeT
oOpaTHyl0 moJispHOCTh, aAuoj VD 3amupaercs. Tok npoccenss L 3aMblkaeTcs Mo
koutypy L[L-R2, C-VD2. Cnemyer ormMeTuTh, 4YTO Ha TpaHC(hOpPMATOpPE UaCTO
pa3MelIaloT JOMOJHUTEIBbHYI0 pa3MarHUYMBAIONIYI0 OOMOTKY, YMHCIIO BUTKOB
KOTOPOW PaBHO YHMCITy BHUTKOB NEPBUYHONM OOMOTKH. Pa3marHunuuBaromias oOMOTKa
yepe3 UOJ MOAKIYAETCS K UCTOYHUKY TMUTAHUS U CIYKUT JJIsl OTJAa4u DHEPruu,
HAKOIUUICHHOW B MarHUTonpoBojie Tpanchopmaropa T 3a mpsimoit xon. B mpotuBHOM
cly4yae d3Ta 3Heprus pacceuBaercs Ha kiodue VT, uyto pesko cHuxkaer KIIJ]
HMCTOYHHUKA U YXYJIIIAET TeMIOBOM PEXUM TPAH3UCTOPA.

Crenyer Take OTMETUTh, YTO, TAK KaK BpEMs pa3MarHMYMBaHUsl CEpACYHUKA
pPaBHO  BpPEMEHHM  HaMarHWYMBaHUS,  BIOPIMOXOJOBBIX  IMPeoOpa3zoBaTEAX
OPUHIIMITHAIBHO HEBO3MOXKHO TMMOJYyYUTh KOI(DOUIIMEHT 3alojHEHUsS HWMITYJIbCa
6ompiie 0,5 — MarHUTONMPOBOJ MPOCTO HE YCHEET Pa3MarHUTHUTHCS, B PE3yJbTaTe
4yero nmpeoOpas3oBaTesib MOCJE 3allycka He BbIMAET Ha pexxuM. DopcupoBaHHOE ke
pa3MarHM4MBaHWE  CEpPACYHUKA  NPUBOAUT K  TOSBICHUIO  OTPOMHEHIIUX
nepeHanpspkeHnd Ha Tpansucrope V1.

[IpssmoxomoBoii TpeoOpa3oBaTeb HCIONB3YETCS MJIsi TUTaHUS YCTPOWCTB,
NOTPEOSIOMIMX MOIIHOCTh OT EIWHHUIl JI0 JCCATKOB BarT. 3aTPOHYB OOIIUE
MPUHUMUIIBI pa0doThl peryiAropa | Tuma, mepeaéM K pacCMOTPEHUIO peanu3aluu
npeoOpazoBaTessi Ha MpUMEpe MCTOYHMKA MuTaHus mnpoieccopa Intel Pentium 4.
JlanHbli ipeoOpa3oBaTesb UMEET PsiJi HHTEPECHBIX OCOOCHHOCTEI.

Tok moTpebsieHrsT COBPEMEHHBIX MHKpompoleccopoB gocturaer 100 A.
OpHako Mpu CTOJh OTPOMHOM TOKE MOTPEOJICHUST HANPSOKEHUE TUTAHUS TIpoIieccopa
CcOCTaBIIsIeT Bcero okojo 1,5 B.

[TopToMy K HCTOYHMKAM TIMTAHHUS TPOLIECCOPOB MPEABSBIAIOTCA OYEHb
#EcTkue TpeboBaHusa. Tak, BBIXOIHOE COINPOTUBIICHHE HCTOYHUKA CTPOro
perJaMeHTUpyeTCs U JODKHO COCTaBIIATh ISl pa3HbIX KoHpurypanuii ot 1,24 mo 1,5
MOMm [2]. Ho mpu Toke 80 A Ha BbIXOAHOM compoTuBieHuu 1,5 mMOm Oyaer

paccenBathes moutu 10 Br. be3 paanaropa He o0oiiTiCh. OTHAKO MOYXKHO TIOCTPOUTH



TAaKOM MCTOYHMK, KOTOpPbIM OyIeT KOHTPOJMPOBATh BBIXOJHOW TOK U
IPONOPLMOHATIBHO EMY YMEHBIIATh BBIXOJIHOE HAMPSIKEHUE, TEM CAMbIM MOJAEIUPYS
PE3UCTHBHBIA  XapakTep BBIXOJAa C HYXHBIM compoTuBieHueMm. Hawnbonee
ONTUMAJIbHBIM pEIIEHUEM IMOCTPOCHUS TAaKOr0 HWCTOYHUKA MHUTAaHUS SBISETCS
HCIIOIb30BaHue peryisaropa I Tuma ¢ BXoaHbIM HanpspkeHueM 12 B.
JlJ1 muTaHus MpoLecCOPOB HAa MATEPUHCKUX IIaTax Ha 6a3e UUIICETOB

1848/1865 ncnonb3yl0TCs peryasTopbl, HOCTpoeHHbIe Ha Mukpocxeme ADP3180
koMmannu Analog Devices niu aHanoruaaou, GyHKIMOHATBHAS CXeMa KOTOPOr

pUBE/ICHA HA PUCYHKE 5.
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Pucynok 5 - ®@ynkunonanbHas cxema lIIMM_konTtposmnepa ADP3180



ADP3180 mpeacrtaBiaseT co0OM cCHelUalIU3upPOBAHHBIN MHOTOKAHAJIBHBIN
INM_koHTpoJsuiep, NMpenHa3HauYeHHbIH Ui npeoOpa3oBanus 12 B B HanpsikeHue
MUTaHug mporeccopa. Takoll perymsirop MOXKET HMEThb OT ABYX 10 YEThIPEX
HE3aBHCHMBIX KaHAJIOB. BpICOKME 3HAUYEHHSI BBIXOJHOTO TOKA JIEJIAI0T HEBO3MOKHBIM
IIOCTPOCHHE HWCTOYHUKOB IIMTAHMS IPOLECCOPA MO OMHOKAHAJIBHOM CXeMe. ITO
OOBSICHSIETCSI TeM, YTO B ATOM Ccllydyae MOTepU B KIOYaX MU Jpoccesie OynyT
JOCTaTOYHO BEJIUKHU, @ YCTAHOBUTH KIIOUM HA PajvaTop B paMKaxX MaTEPUHCKOU
IUTaThl ¥ U3TOTOBUTH MUHUATIOPHBIN Ipoccelb ¢ pabounM TokoM mopska 80...100 A
HE TPEICTABISAETCS BO3MOXKHBIM. [IpH HCIONB30BaHWM HECKOJIBKUX HE3aBHUCHUMBIX
KaHaJoB 3Tu mpobsembl ornagaioT. Kpome Toro, UMC ADP3180 umeer cxemy
OaslaHca TOKOB, MO3BOJISIIOIIYIO JTUOO ypaBHATH TOKM KaHAJOB, JTMOO pacrpeneiuThb
X B ONpPEAENHEHHOW MPOINOPLMH, YTO OYHET pacCMOTPEHO NPH OMUCAHUU CXEMBI
BKJIFOUECHHSI.

3Hauenue nurarouiero Hampsbkenuss VCC  mporeccopa Pentium 4
onpezeNsaeTcsl BblAaBaeMbIM UM 5 paspsanbiM nu@poBeiM kogom VID. Crepyer
OTMETHUTh, UTO HOBeWIue mpoieccopsl Intel Pentium B xopmyce ¢ 775 BeiBogamu
BBIIAIOT YK€ 6 paspsaaHblidi koa VID, 4Yro CBsA3aHO € YMEHBIIEHHWEM Iara
JUCKPETHOCTH CETKH BBIXOJHBIX HANPSYKEHUH NCTOYHUKA TUTAHUS ITPOLIECCOPA.
Kaxnprii nporieccop nMeer cBOE 3HAUYCHHE JAHHOTO Koja, Hauboyiee COBPEMEHHbIE
MOTYT AaX€ MU3MEHSATh €ro JHUHAMUYECKH, «HA JIETY», B 3aBUCUMOCTH OT CTEIEHU
3arpyK€HHOCTH U Temrieparypbl. Cxema BkmoueHus MMC ADP3180
Ha matepuHckoit maare ASUS P4P800S na 6a3e uuncera Intel 848P nmpencrasnena
Ha pUCYHKE 6.

HcTouHMK NMHUTAaHHUS UMEET TPU KaHANA, KAKIbI M3 KOTOPBIX MHPEACTaBISET
co0Oil CHHXPOHHBIM mpeoOpa3oBarenb, yrpaBisgeMbld japaiiBepom ADP3418
koMmanuu Analog Devices. CurHansl ynpaBieHUs KaHalaMH MOJAIOTCS C BBIXOJIOB
PWM I[IMM kontposmepana Bxoasl IN npaitBepoB. BbIiCcOkuid ypoBE€Hb 3TOrO
CUTHAJIAa COOTBETCTBYET OTKPBITOMY BEPXHEMY TPaH3HCTOPY IOIYMOCTa, HU3KHM —
OTKpbITOMY HIKHEMY. Hucio padbouux kananos onpeaensercsallIIM _kontposnepom

B MOMEHT 3amlycka CKaHhpoBaHueMm BbIxogoB PWM. Ecmm oka3siBaercs



3a3eMiIEHHBIM BbIBOA PWM4, 1O KOHTpoiiep paboraeT B 3 KaHAJIbHOM pEKUME,
ecJu ke 3a3emiieHbl 00a BeiBogia PWM3 u PWM4, 10 B 2 kaHaJIbHOM.

HomunanbHOE 3HaUEHKE MUTAIOMIETO HAPSHKEHUST YCTaHABIMBACTCS
dbopMynoi:

Ucc :UVID —U - ICCR

406

rae Uyp — Hampsbkenue, cooTBercTBytomee kony VID, lcc — morpebiisiemblil TOK,
Rppix — BBIXOJHOE CONPOTUBJICHHUE HWCTOYHMKA MUTaHUA mpoueccopa, AU —
MpeIesIbHOE OTKJIOHEHUE HAMPSHKCHUSI. Ucxonupie nmannwie misa pacuéra AU u
Rppix BRIOUpArOTCs cormacHo [2]. MakcuManbHOE OTKJIOHEHUE HaIPSHKEHUS TTUTaHUS
OT HOMHUHAJILHOTO 3HA4€HHs B 00€ CTOPOHBI HE MOJKHO mpeBbiath AU. B kauectse
JaT4YuKa TOKa BBICTYNAET aKTUBHOE COINPOTUBICHHUE BBIXOJHBIX Jpocceliei
McToYHMKa mnuTaHus. OpHAKO i U3MEpPeHUs NaJeHUS HalpsKEHUs Ha HEM
MPUXOAUTCS MPUOErath K CHelualibHbIM MeToAaMm. J[eno B TOM, YTO Ha BBIXOJE
MOJIYMOCTa MMEETCSl MYJIbCUPYIOIIEe HaMpsKEHUE, Ha JAPYroM BBIBOJAE ApPOCCENs —
MOCTOSIHHOE, TTO3TOMY HAPSIKEHUE C BBIXOJ1a MOJIIYMOCTa CJIEyeT CHadalla CriauTh
aKMBHBIM (UIBTPOM, a 3aTE€M YK€ CpPaBHUTh C HamNpsbKEHHEM Ha Bbixoje. Mx
pa3HOCTh OYJET paBHA MAJICHUIO HANPSHKEHUSI Ha IATYUKE TOKA.

AxkTuBHBIM unbTp BbiMmoNHEH Ha OVY B cocraBe Mukpocxembl. Ha
HeunBeptupytomuii Bxoa (CSREF) nmopa€rcs HampspkeHUE C BBIXOJA MCTOYHUKA
nuTaHus mpoieccopa, Ha wuHBepTupyromuii (CSSUM) — npocymMMUpOBaHHbBIE
pesuctopamu R596...R598 curnansl ¢ Beixoaa noiaymoctoB. C Beixoga OV ¢umnbTpa
CUTHAJI TOJIaETCsl HA CXEMY OTpaHUYEHUS TOKa, cpabaThIBAIOIIYIO MPU MPEBBILICHUN
YCTAHOBJICHHON BEJIMYMHBI BBIXOAHOTO TOKA. JTOT CUTHAJI TaKXe MOJaETca U Ha
CIIEHUANIbHBIA UCTOYHUK, 3ajaromuil cMenieHue Ha Bxone OY OC st yMeHbIIEHUs
BBIXO/IHOT'O HAMpsDKEHUs Mpu pocTe Toka. CmemieHue HampsikeHus AU 3amaéres
pesuctopom R593 npu mnporekanum yepe3 HEro TokalS MKA OT BHYTPEHHETO
MCTOYHHUKA TOKA.

NMC ADP3180 Beigaét Taxke creruanbHblid curaai Power Good (BeiBog 10),
BBICOKHI YPOBEHb KOTOPOI'O0 FTOBOPUT O TOM, YTO BBIXOJIHOE HANPSYKEHHE HAXOIUTCS

B npenenax —250..+150 mB otHOCMTENBHO HOMUHANBHOTO. IIpH BBIXOJAE M3 ATHX



IpeliejioB  cpabaThIBa€T COOTBETCTBYIOLIUMM KOMIIApaTop, CHUTHAJI C KOTOPOIo
no/laéTcs Ha BXOJ JIOTUYECKOM cxembl, Gpopmupyromei curnan Power Good. Ilpu
MPEBBIIICHUN 3HAYEHHUsT HOMMHAIBHOrO HampsbkeHus Ha 150 MB  Bwimaéres
BHyTpeHHU curHal CROWBAR, mo koTopomy JOorMka ymnpaBji€HUsS KaHaJlaMH
OTKpPBIBAET HMKHUE KJIFOYM CMHXPOHHOI'O MpeoOpa3oBaressi, YTO B KOHEUHOM CUETE
OPUBOAMT K YMEHBIICHHIO HalpsDKEHHs Ha BbIXxoge. Takum  criocoOom

OCYIICCTBIISICTCS 3alIUTa OT NIepeHanpsKeHus. [2]

1.2 AHaIM3 IKCILUTYaTAIMOHHBIX XapPAKTEPUCTHK

Jlna obecrieueHnst ycTOMYMBOro (DYHKIIMOHUPOBAHHUS TUIATHI P 33aHHBIX
YCIIOBUSAX IKCIUTyaTallui HEOOXOAMMO UCTIONb30BAHUE AIIEKTPOPAANOITIEMEHTOB,
pa3penieHHbIX K MPUMEHEHHIO TIPH pa3paboTke (MOJASpHHA3AINH ), IIPOU3BOICTBE U
AKCIUTyaTallMK aNapaTypbl, IpUOOPOB, YCTPOHUCTB U 000PYA0BAaHUS BOEHHOTO
Ha3zHaueHUs. Takue 3JIeMEHThI BBIOUPAIOTCS NpeANpUATUEM -Pa3pabOTUNKOM UCXOS
U3 YCIIOBUM 3KCILTyaTallil KOHKPETHOTO U3ENUs U crien(PpUKU pa3padaTbIBaeMbIX
npubopoB. Bo3nelicTBre KIIMMaTHYECKUX YCIOBHI Ha MPUOOP MOXKHO CMATYUTH
yTeM MPUMEHEHHS TUIIOBBIX TEXHOJIOIMYECKUX MPOLIECCOB UM HEKOTOPBIX
CXEMOTEXHUYECKUX U KOHCTPYKTUBHBIX peiieHui. Llerecoodpa3sHbIM Takxke sBIsSETCS
MIPUMEHEHUE TEPMETU3UPYIOUINX, U30JILUOHHBIX, TEMUIO- U JIEKTPOIPOBOIALINX

MaTcpualioB.

1.3 AHau3 TpeGOBaHMii K HATEKHOCTH H3/1eJIUi

Hanexuocts mnatel mutanuss DC-DC mMoxeT ObITh JOCTUTHYTA HCTIOTB30BAHHEM
IIEPEYHS 3JCKTPOPATUOIJICMEHTOB, Pa3pelIEeHHbIX K IMPUMCHCHHUIO TIPH pa3pabOTKe
(MozmepHHU3aIMK), TMPOM3BOJCTBE W OKCIUIyaTalldd  ammaparypbl, IPHOOPOB,
YCTPOUCTB U 00OPYJOBaHUSI BOGHHOI'O HA3HAYEHHS, C YUYETOM PEXKHUMOB pabOTHI U
KIIMMaTUYECKUX YCIOBUHM JKCIUTyaTanuu. HajaeXHOCTh y37a Tak kKe MOXKET OBITh

JOCTUTHYTA: PpPE3E€PBUPOBAHUEM, KA4e€CTBOM U TEXHOJOTME€W H3rOTOBJIICHHS,



IMIO9TAIIHBIM KOHTPOJICM HM3IOTOBJICHHUA W HCIBITAHUCM  OIIBITHOI'O 06pa3ua B
HCKYCCTBCHHO CO31aBaCMbIX KIIMMATHYCCKUX YCJIIOBUAX. He MAJIOBA)XHYIO POJIb Ha

HaJIE)KHOCTh OKa3bIBAET TAKXKE UEJIOBEUECKUM (PaKTop.

1.4 AHaau3 KOHCTPYKTHMBHBIX U TEXHOJOTMYECKUX TPeOOBaHMil

PazpabGarpiBacmMoe wu3aenue OyAeT UCIONb30BaThbCs B COCTaBe  OJIOKa,
YCTaHABJIMBAEMOTO Ha Ha3eMHYI0 MOOMJIbHYIO TEXHUKY, TTIO9TOMY Ba)KHBIM SIBIISICTCS
CHIKEHHME MaccOrabapuTHBIX MOKa3aTese u3Iemusl.

['abGaputHble  pa3Mepbl IJIaThl  OFPAaHUYMBAIOTCA  pa3MepamMu  Kopiryca
MEepPEIA0IIEr0 yCTPOMCTBA.

Peanuzamuio TexXHOJIOrMYECKUX TpeOOBaHUN I1€JIeCO00pa3HO  OCYIIECTBUTH
MyTeM HCIIOIB30BAHUS THUIIOBBIX TEXHOJIOTHYECKUX IIPOIECCOB, CTAHIAPTHBIX M

YHU(PHUITUPOBAHHBIX 3JIEMEHTOB KOHCTPYKIUU U DPU.

1.5 O6ocHOBaHME AaBTOMATHU3AIMU KOHCTP YKIIMHU

[IpumeHeHre CpeACTB  BBIYMCIUTENBHOM TEXHUKHM TpH  pa3paboTke
pPaIMOdJIEKTPOHHOW — ammaparypbl TO3BOJISIET 3HAUMUTENBHO COKPAaTUTh CPOKHU
pa3paboTKu ammapaTyphl, MPOU3BOAUTH M3MEHEHHUS B JOKYMEHTAIlMH M YCTPAHATH
omnOku HamHoro Obictpee. [Ipumenenne CAIIP takke oOneryaer MCMOIb30BaHUE
HapaOOTOK MPONLIBIX JET (ONBIT) B HOBBIX M3/EIHAX, UCIOJB3YsI JEKTPOHHBIN apXUB

JIOKYMEHTOB, co31anHbiii B AO « HUUIIID»



3AJAHME JIUISA PA3JIEJIA
«®UHAHCOBBI MEHEI)KMEHT, PECYPCO3®®EKTUBHOCTH U

PECYPCOCBEPEXEHUE»
CryneHry:
I'pynna OHUO
16M4B bepéskunoii FOmuu AnnpeeBHbl
HucTuTyT HMHK Kadenpa TIIC
YpoBenn Marwuctparypa HanpagsJienne/cnenuajbHOCTb [IpuGopocTpoenue
o0pa3oBaHusA

Hcxonnblie faHHbIE K pa3aeny « DHHAHCOBBIA MEHEIKMEHT, pecypcod( peKTUBHOCTD H

pecypcocoepeKeHne»

1. Cmoumocms pecypcos nayunozo uccreooganus (HH):
MamepuanbHO-MexXHU4eCcKUx, SHepeemuyecKux, QUHaAHCOBYIX,
UHDOPMAYUOHHBIX U UeTI08EUECKUX

Pacuer croumocTu pecypcos

2. Hopmbl u Hopmamussl pacxo008anus pecypcos

Pacuer pacxooBaHus pecypcoB

3. HCI’!OJle’yeMa}Z cucmema H(l]lOZOO6JlOOfC€Hu}Z, cmaeKku
HAl02os, omlluwzeHuL?, auCKOHmuPOG(lHM}Z u erdumogaﬂuﬂ

Hepeqeﬂb BOIIPOCOB, MOAJICKAINUX UCCIACT0BAHNIO, IPOCKTUPOBAHUIO paapaﬁoTKe:

Oyenka KoMmepuecko2o NOMeHYuaNd, nepcneKmugHOCmu u
anemepramué nposedenus HU ¢ nosuyuu
pecypcoappexmusnocmu u pecypcocoepeicenus

IIposeodenue aHanu3: Tomenyuanvhule
nompeoumenu pe3yibmamos UCCAeO08AHU,
mexHuyecKue

KOHKYpeHmHble peutenust ¢

pecypcodgphexmusrnocmu u
FAST

ajlemepHamue

nosuyuu
pecypcocbepedicenus, -QHanu3,
onpeoeneHue - B03MONCHbIX

nposedenus HTHU.

Ianuposanue nposedenus u hopmuposanue br00xcema
HAYUHBIX UCCTEO0BAHUU

Onpeodenenue cmpykmypol NIaHA Npoekma u

mpyooémkocmu pabom, pazpabomxa epagpuxa
nposedenus HTU, 6100xcem HTU.

Onpedenenue pecypchoti (pecypcocoepeearoweli),
unancosoti, 61002cemHoOU, COYUATLHOU U IKOHOMUYECKOU
agppexmusHocmu Uccied08anUsl

Onpedenenue
¢unancosoii

UHMe2panbHO20 noKazamelis

agpexmuenocmu,
UHMEZPAIbHO2O nokasames
pecypcosghpexmuernocmu, UHME2PATLHO20
noxaszamest aghhexmuenocmu u
CPABHUMENbHOU IPHEeKMUSHOCMU BAPUAHMOE

UCNOJIHEHUA.

Hepeqeﬂb rpaqmquKoro MaTepualjia




JlaTta Bbl1auM 3aaHus Ui pa3jeJia 1o JuHeiiHoMYy rpaguky

3aganue BbIgAJI KOHCYJIbTAHT:

Jlo/KHOCTH DPUO YueHnasi cTeneHn, Monnmuce Jara
3BaHHNe
3asenyronmii kadenpoit | Yuctakosa H.O. K.J.H.
MCHCI’)KMCHTA
33}_]3HH6 NMPUHAJ K HCITOJTHEHUIO CTYAECHT:
I'pynna (07 (0] Hoamuck Jdara

1bM4B bepéskuna 1O. A.




2 ®UHAHCOBBIH MeHeTKMEHT, pecypcoddGeKTUBHOCTL U pecypcocidepexeHune

2.1 IoreHuMAJbHBbIE MOTPEOUTETH Pe3yJIbTATOB HCCIIe0BAHUS

B nannoli pabote uccienyroTcs Tiiata MUTaHUsS MEePealolero yCTpoucTBa Ha
OCHOBE TIOHMXKAIOMIETO mpeoOpa3oBarenisi. B mopratuBHOI ammapaType OCOOCHHO
OCTPO CTOUT TMpoOJeMa TMOJIYyYCHHUS Ppa3IMYHbIX MUTAIONIUX HAMpSDKEHUH |
M3ydaeMblii BUJ PETYISATOPOB peIiaeT 3Ty 3amady. [l BBHINOJIHEHHS aHaM3a
notpedurenel mpeoOpa3oBaTenell MOCTOSIHHOTO TOKa OBLT PAacCMOTPEH LeJIeBOU
PBIHOK U IPOBEJICHO CETMEHTHPOBAHUE.

CermeHTHpPOBaTh PBHIHOK ychnyr mo paspaborke miatel DC/DC moxHO 1O
CIIEAYIOIIUM KPUTEPUSM: MECTOPACIIONOKEHNE, KOHKYPEHTOCTIOCOOHOCTh MPOAYKTa

(tabymma 11).

Ta6muma 11: Kapra cerMeHTHpOBaHHUSI PhIHKA yCIIyT

KoHKypeHTOCITOCOOHOCTh TPOAYKTHI

= TOYHOCTh CTOUMOCTb
S
§ o Kpymnnsie C B C
& 5 (TIpOU3BOCTBO, MPEATPUATHSL. . .)
3 5 CpenHue (Mara3uH, yHUBEpPCHUTET. ..) AD B
3 , :
= Menkue (kUTenH, ...) D B,C

A. Kommanus «I'enuoc Xayc»— B. OO0 Komnanun «DaeMeHT;

C. TE Connectivity ; D. OO0 "Dnexktpon";

B mnpuBeneHHoOil kapTre cerMeHTUpoBaHMs moka3zaHo, uto Kommnanus OOO
«QneMeHT»" 3aHMMaeT CETMEHT pbIHKA, IPUBJIEKATEIbHBIA JUIsI TMPEANPUATUS

B OyIyIIeM.


https://ptelectronics.ru/brand/te-connectivity-tyco-electronics/

2.2 AHAIU3 KOHKYPEHTHBIX TEXHUYECKHX pPelieHu i

Tabmuma  12: OneHouHas kapra A CpPaBHEHHS KOHKYPEHTHBIX TEXHUYECKUX pELICHHIA

(pa3paboToK)
Bec Baunbl KonkypeHTo-cnoco0HOCTb
K -
PUTEPUN OLICHKH Kpurte BE BGl BGZ EE BGl BG2
pus
1 2 3 4 5 6 7 8
TexHHYeCKHe KPUTEPHH OLEHKHU pecypcoddeKTHBHOCTH
1. ToBbIIeHNE TPOU3BOTUTETBHOCTH 0,1 5 4 3 05 04 0,3
TPy/ia MOJIb30BATEIIS
2. Y100CTBO B 3KCILTyaTaliu 0,05 4 3 3 0,2 0,15 0,15
(cooTBeTCTBYET TPEOOBAHUSIM
moTpeouTenei)
3. HanexxHocthb 0,18 5 5 4 0,9 0,9 0,72
4. TIpocToTa dKCILTyaTaIu 0,05 4 3 3 0,2 0,15 0,15
5. KavecTBO MHTEIICKTYaILHOTO 0,09 5 4 3 0,45 0,36 0,27
nHTepdeiica

JKOHOMHYECKHE KPUTEPHHU OLeHKH 3 PeKTHBHOCTH

1. KoHKypeHTOCIIOCOOHOCTH MPOTyKTa 0,07 5 4 3 0,35 | 0,28 0,21
2. YpoBeHb IPOHMKHOBEHHUS HA PHIHOK 0,07 4 4 5 0,28 | 0,28 0,35
3. Llena 0,07 4 4 4 0,28 | 0,28 0,28
4. TIpeamonaraemblii cpok skcryatanuu | 0,15 5 5 5 0,7 0,7 0,7
5. IlocnenponakHoe 00CTyKHBaHUE 0,06 5 3 3 0,3 0,18 0,18
6. GuHaHCUPOBaHNE HAYYHOH 0,03 5 5 4 0,15 | 0,15 0,12
pa3paboTku

7. CpoK BBIXO/Ia Ha PHIHOK 0,02 5 4 4 0,1 0,08 0,08
8. Hamume ceprudukanum pazpadboTku 0,06 4 5 4 0,24 |0,3 0,24

Hroro 1 60 53 |48 | 465 |4.21 3,75




2.3 FAST-anaaus

Buibop ob6wexma FAST-ananuza

B pamkax wmarucrepckoi auccepraniu B KadectBe oObekta FAST-

aHaJin3a BBICTYIIACT IJIaTa MMTAHWUA ITOCTOAHHOI'O TOKaA.

Onucanue ZJZCZBHOIZ, OCHOBHbIX U 6CNOMO2AMETIbHbIX ¢yHKl/ﬂ/Hj, 6blNOJIHAEMbIX

00BeKmom

OCHOBHBIM  3JIEMEHTOM Ha IUIaT€ TUTaHUSA  SBISETCA  MOHIKAIOIIMMA
npeobpa3oBatenb. bnarogaps emy 12 B cHmxkaercs 10 onpeaenéHHOTO 3HAYCHUS.
DTO HampsiKEeHUE IMOCTYMAeT Ha JIMHEWHbIE CTAaOWIM3aTOPbl M C HX MOMOIIBIO
dbopMupyercsi HeoOXoAMMOe BBIXOMHOE HampspkeHue B 5 B u 4,25 B. Baxubimu
AJIEMEHTAaMU  SIBJSIIOTCS  OJIOKM  CTAaOWMIM3alMM, KOTOpPbIE BBINOJHSIOT — POJIb
CIJIQXKUBAIOLIET0 (PUIIbTPA, yYMEHbIAS MYJIbCALMIO HANPSIKEHUS HAa BXOJE U HA
BBIXO/JIE.

Jlnst obneryenus npouecca BbIAEIEHUS U KiaccupuKauyu QyHKIUNA KaXKI0ro

O510Ka TIaThl MTUTaHMs ObLTa MocTpoeHa Tabmumna 13.

Tabmuma. 13- @yHKIIUK GJIOKOB IUIATHI TUTAHUS

HaumenoBanue Koau- BeinosHsemast Panr ¢pyHKIUM
neTanm Y4eCTBO
byHKIUS I'naBnas OcHoBHast | BcnomorarenbHas
(ysna, Jeranen
mporecca) Ha y3el
IToHmxaromui 1 [MTonukenue X
npeoOpa3oBaTeb HANPSKCHAS
JInaeHBIN 1 Crabuimzanus X
crabunusarop 1 HAlpsDKEHUA
JInaeHpIn 1 Crabuim3anus X
crabunmsarop 2 HAlpsDKEHUA
bnoku 1 VMeHblIeHHEe X
ITyJ1bCaLUI




CTaOMIIH3aIlNHT HATPSKEHHs
Ha BXOJl€ U
BBIXOJIE

KoHnTtakTel 1 [Tepenaua X
noTpedaeHus HaIpspKeHUsS U
HaNpsHKEHUS HEOOXOIUMBIX

4acToT Ha
nepeaaoniee
YCTPOUCTBO

Brixon 1,2 1 [Tnomanku X
CHATHUS
HEOOXOIUMOI0
HATIPSDKSHIS

Onpedenenue 3HaUUMOCMU 8bINOJHAEMbIX PYHKYULl 00bekmom (maba. 14).

Tabmuna. 14- Marpuna cMeXHOCTH (pyHKUIUU

IMonmxarom | Jluneineni | JInnelHbsIi Bbioxn Konrakrer Brixon 1,2
1707 cTabuim3ar | cTadmim3ar | cTadmiv3 | TMOTPEeOJICHUS
npeoOpazosa | op 1 op 2 aruu HaIPsDKEHUS
TEIhb
Ionwmxkarommit = = = > > >
mpeodpa3oBaTeb
JIuHeHbIi = = = > > >
ctabmm3zatop 1
JIuHeHbII = = = > > >
cTabuimzaTop 2
Bbaoku < < < = < >
cTabuIM3aIu
KonTakTel < < < > = >
MoTpeOIeHUS
HaIpsDKEHUS
Brixon 1,2 < < < < < =




Tabnuna .15 - [IpeoOpa3zoBaHue MaTPULIBI CMEKHOCTH B MATPHILy KOJUYECTBEHHBIX COOTHOIICHUN

byHKIUH
Iouwmxa | Jluneiiner | Jluneiinsiii | booxku | Konrakr | Beixox | HUroro
FOLLIAN 5 crabunmsar | cradwim bl 1,2
npeobpa3 | crabunms op2 3alMu | MOTpedn
OBAaTEJIb atop 1 CHUS
HaIPsHK
CHHS
[Nonwxarommit 1 1 1 15 15 15 7.5
npeoOpaszoBaTe
b
JInHeRHbIi 1 1 1 15 15 15 7.5
crabunm3zarop 1
JInHeRHbII 1 1 1 15 15 15 7.5
cTabuimzatop 2
broxu 05 0.5 05 1 0.5 15 4.5
CcTabUIM3aIu
Konrakrs 0.5 0.5 05 15 1 15 55
TOTpeOJICHUS
HaNPSHKCHU S
Beixox 1,2 0.5 0.5 0.5 0.5 0.5 1 35
> 36
TaK, JJIA  TTOHHMXKAKIICTO Hp606p330BaTeH$I OTHOCUTCJIbHAA 3HAYUMOCTb

paBHa 7.5/36 = 0,208; mns numHeiHOTO cTabmmmsaropa 1 — 7.5/36 = 0,208; nus

JAUHeHoro crabunuzaropa 2 —

0,208;
KOHTaKTOB noTpebnenust Hanpsikenus — 0,153 u nis Beixonos 1,2 — 0,098 .

Tabmuna 16 Ananu3 cTOMMOCTH (PYHKIIHIA, BBIITOJHSAEMBIX 00BHEKTOM

I OjiokoB crabmimzamuu — 0,125; mis

Hawnmeno- Komu- Brmon-asemas Hop-ma | Tpyno- Cron- 3apa- Cebecrou-
BaHHe 9EeCTBO eMKOCTb | MOCTb 0oTHast | MOCTb,
dhyHKIHSA pac-

JeTaun Jeranei Xona, Jerand, | Mare- TIaTa, pyo.
puana,

(y3na, Ha y3en KT HOPMO-Y pyo.
pyo.

poriecca)

IMonwnxaronm | 1 [Tonnxenue - 1 200 - 200

i HaIPSHKECHUS
npeoopazoBaT




enb
Juneitnerit | 1 Crabumm3anus 1 250 - 250
cTabmIIN3aTop HaIpPSHKCHUS
1
Juneitnsit | 1 Crabmimsanus 1 170 - 170
cTabmIM3aTop HaIPSHKCHUS
2
Bioku 1 VMeHbIICHHE 4 350 - 350
CTaOMIM3aIIIH yJTbCaIHit
HATIPSDKSHIS Ha
BXOJI€ U BEIXOZE
Konrakrs 1 IIepenaua 2 300 } 300
MOTpeOICHUS HaIpPsHKEHUS U
HalpsKeHNs HEOOXOJIUMBIX
YacToT Ha
nepenaroIee
YCTPOHCTBO
Beixox 1,2 |1 [TnomaKy CHATHS 7 100 400 500
HEeo0X0qUMOro
HaIPSHKCHHS

[TocTpoenue GyHKIIMOHATHHO-CTOUMOCTHON TUArpaMMbl 0OBEKTa U €€ aHaJu3

A OTHOCUTENLHAS
3HAYUMOCTb (DYHKUMK
MOHM3K S0 WA Bnoku

npeofpasosa  CTabunusa Crabunusa cTabunM
Tens Top 1 Top 2 38U

KOHTSKThI
notpetneHwa U

Y 3atpathl Ha yHKUMIO

OnTtumuzarust GyHKIIANA BBITIOTHIEMBIX 00BEKTOM

0.208 0.208 0.208 Bhixog 1, 2
0125 | 0193
; 0.098
016 0.144 0.058
' 0.186 0.186
0.266
OTHOCUTENbHbIE




[Ipn paccMarpuBaHUK TPOAYKLIHUU PA3TUYHBIX KOMIAHUN KOHCTPYKIIHS

IJIaThl ObLIA ONTHUMAJIbHO BBI6paHa C OCJIbIO NUCCIICAOBAHUA BHGKTpOHHOﬁ HAa4YMWHKH.

B pesynpraTte FAST-ananu3a BUAHO, YTO MOKHO YMEHBIIUTH 3aTPaThl pa3padOTKU U

INIOBBICUTE KAa4YC€CTBO MIYTEM  YIYYIICHUSA OJIOKOB CTa6I/IJ'II/ISaHI/II/I, KOHTAaKTOB
l'IOTpe6J'IeHI/I$I HaHpH)KeHI/Iﬁ M BBIXOJHBIX IIJIOMIAI0K.
A OTHOCUTENbLHas
3HAYUMOCTb PYHKUUMN
MoHMKAK0 WA i
T T et St v e
Beixoa 1, 2
0.208 0.208 0.208 —_— 0.153
: 0.098
0.058
0.144
016 | 0186 0.186
OTHOCUTENbHbIE
Y 3atpatbi Ha hyHKUMIO
rae - -COKpallCHuEC 3aTpara
2.4 OueHka roTOBHOCTH NMPOEKTA K KOMMepPUHATU3ANNH
Ta6nnua 17 - OHCHKa TOTOBHOCTH IMPOCKTA K KOMMCEpIHAJIU3allun
Ne Haumenosanue Crenenp npopabOTaHHOCTH | YPOBEHb MMEIOLINXCSI 3HAHUH Y
Hay4YyHOTO MPOEKTa

n/n paspaborunka
1 Onpenenex uMeronuics | 5 4

Hay"IHO-TGXHI/I"IeCKI/Iﬁ 3a1€]1

2 Omnpenenexn uMeronuics | 5 4
Hay4YHO-TEXHUYECKU 3a/1€1

3 OmnpeneneHsl oTpacinu ul4 4
TEXHOJIOTUH
(ToBapsl, YCITYTH) JUTSt
MPEIIOKCHHS

Ha PBIHKC




4 Omnpenenena TtoBapHas ¢opma | 4 2
HAyYHO-TEXHUYECKOTO 3azjena
JUTS IPENICTABIICHHS Ha PHIHOK

5 OmnpeneneHs ABTOPBI u|bS 5
OCYIIeCTBIICHA
OXpaHa UX MpaB

6 [lpoBenena oneHka CTOMMOCTH | 5 5
HWHTEJUIEKTYaJIbHOM
COOCTBEHHOCTH

7 IIpoBenenst MapKeTHHTOBBIE | 3 3
UCCIIEZIOBAHUS PHIHKOB COBITA

8 Pa3paboran OousHec-muian | 4 4
KOMMepLaTH3aIH1 Hay4YHOU
pa3paboTku

9 OnpeneneHsl yTH | 5 5
TIPOJIBUKEHUS Hay4yHOU
pa3paboTKH Ha PHIHOK

10 Pazpaborana cTparerus | 5 5
(popma) peanuzanmum HaydHOH
pa3pabotku

11 [popaboTaHsl Bormpock | 1 1
MEXIYHAPOJHOTO
COTPYIHUYECTBA U BBIXO/IA
Ha 3apyOeKHBIA PHIHOK

12 [popaboTansr Bompocs! | 1 1
HCIIONTBb30BaAHUS yeIyT
UH(PACTPYKTYpbl  MOIACPIKKH,
MOJTYYEHHS JIbIOT

12 IpopaboTanst BOTIPOCH | 3 3
(uHaHCHpOBaHUS
KOMMeEpLHMAIU3aluy HayqYHO!
pa3paboTku

14 Nmeercs KOMaH/a s | 4 4
KOMMEpLHUAIN3aLuH Hay4yHOU
pa3paboTku

15 [popaboTan MeXaHu3M | 5 5
peanuzanuu
HAay4YHOTO ITPOEKTa
UTOI'O BAJIJIOB 59 54

KOMMeEpIMAIN3allid HAaXOAWTCS B auamnazoHe or 59 go 54 —

N Tak momy4yurtcs, 4TO OIICHKA

T'OTOBHOCTHU

HAay4yHOro TMpOEKTa K

IICPCIICKTUBHOCTD




BBICOKas. JTO CBSI3aHO C TEM UYTO B HACTOSIIEE BpeMs 3aKIOYEH JOTOBOP O
MPOM3BOACTBE IUIaT nuTaHus mo 3akazy k AO «HUUIIID».

1.7 Meroapl KOMMEPUHMAJIM3AUMHM  Pe3yJbTATOB  HAYYHO-TEXHUYECKOI 0
HCCJIeI0OBAHUSA

Pa3paborka muatel muTanus sehsercas 4vacth OKP  Ha wu3roroBieHus
nepenarouiero ycrporcrna. 3akas noiayded AO «HUUII» or AO «IIKBA» r. Tyna.
[IpoekT KOMMEpPYECKH BBITOJIEH U YyXe€ CYIIECTBYIOT ToTOBble 0Opasipl. Tomckoe
IpEeNNpUsTUE HAMEPEHO BBINYCKaTh JaHHOE ycTpoilcTBO. KOHTpakT moamucaH Ha

HECKOJIBKO JIET.
2. UHnnmanus mpoexkra

2.1. Hean U pe3yJbTaT NpoeKTa

B Tabnmune 18 mnpencrasisercs uHPOpMAIUS O HEpapXuu Ieliel MpoeKTa U
KPUTEPUAX JOCTHKEHUS LIETIEH.

Tabnuna 18 — lenu u pe3ynbrar npoexra

Hemun mpoekra Hccnenosanue u pazpadorka BUHC
p

OxupaeMble pe3yJIbTaTbl TPOCKTA Paspaborannas minara nuranus DC/DC

Kpurepun npuemku pesynprara npoekra | COOTBETCTBUE IUIATBl  TEXHUYECKOMY
3a/IaHMUIO.

TpeboBaHus K pe3ynbTaTy MPOeKTa CooTBercTBUE  IUIaThl  TabapUTHBIM

MacitTabaMm Kopiryca

Bxonnoe nanpspkenue: 12 £0.5 B

Brixognoe Hanpsioxenue: S B; 4.25 B

Bricokuii KIIJ]

Jlunamnazon pabounx temmnepatyp ot -60°C

1o +80°C




2.5 OpraHu3auMoHHasi CTPYKTYPa MPOEKTa

Tabmuna 19 — OpranuzannoHHas CTPYKTypa MpoeKTa

No OUO, Ponrb B OyHKIMU Tpynosarparsl,

MPOEKTE
/11 OCHOBHOE qac.

MeCTO PaboThI,

JOJIZKHOCTD
1 Maprentwok /l. B. PykoBonurens | orBedaer 3a 240
OKP peasnzanuio
MPOEKTa
2 bepéskuna 10. A, | UcnomxuTens BBITOJIHSIET 960
MarucTp MPOEKTa MIPOCKT
kadenpsr TIIC

Tabnuna 20 OrpanuueHus U JOMYIIEHUS TPOEKTa

dakrop Orpanuuenus/ OMynieHus

broxer npoekra

HcTounuk hrHaHCUPOBAHUS AO «HUUIIII»

Cpoku npoekTa 6 Mecs1eB

JlaTa yTBEep>K/I€HHS TUIaHA YIPABICHUS 01.01.2016
POEKTOM

JlaTa 3aBepiiieHusI MPOCKTa 20.06.2016

[Ipourie orpaHUYEHUS U TOMYIICHUS *




2.6 IlnanupoBaHue ynpaBjieHUsA HAYYHO-TEXHUYECKHUM IPOEKTOM

2.6.1 Uepapxunueckasi CTPYKTypa padoT npoekTa
Hepapxuueckas crpykrypa pador (MCP) — neranuzanus yKpynHEHHOUN
CTpyKTYypbl pabot. B mporecce cozmanust CP crpykTypupyeTcs u onpenemnsercs

COACPIKAaHHUEC BCCTO ITPOCKTA.

Paspabortka
nNNatbl NUTaHUA
YnpaeneHue SEopiEM
MpoekTuposaHune Hompsenne ncrbiTaHne PazpabotaHHaa nnata
npoeKTom P P =
P paspeLeHmit
ObpaboTtka

MoHTax
DaHHbIX

PucyHnok. - Mepapxuueckasi CTpyKTypa paboT 110 IpOEKTy IUIAThl MUTaHUS

2.6.2 KoHTpoJIbHBbIE COOBITHS TIPOEKTA

Tabnuna 21- KoHTposbHBIE COOBITHS MPOEKTA

Hcnoanurtenn JlnureabHocTh | JIIUTENBLHOCT
padot B b pa0oT B
Hassanne paGounx AHAX | KaJeHIapHbI
paGoThI T pi X THSIX TKi
E E E = = =
Q @] Q Q Q Q
= S = = = =
CocTtaBlieHUE U YTBEPKICHHE TEXHUIECKOTO 2 o - 0 8 0 2
3a7aHNS SN =
& o B
[Mon6op u u3yveHne MaTeprasoB 1Mo TeMe > = 0 8 0 20
o
O " =
Bri6op HarmpaBieHUs HCCIe0BaHAN a o o 8 8 1 1
g 5 >,
> B a4 B o
A~ o r| O =
KanenaapHoe nmianupoBanure padoT 1o Teme 2 o - 8 8 4 4
S8 o Bk
A~ o r|l O o©




[IpoBeneHre TEOPETHUECKUX PACUETOB U 2 o - 8 8 1 19
060CHOBaHMI 2B . BE
A o Bl O o
Paspabotka 6110K-CXeMBI, IPUHIUITAATBHON 2 o - 8 8 1 10
2 = -
CXEMBI S o B
£ 3 Bl O B
Pacder nprHIMNMATIBHON CXEMBI YCTPOWCTBA > o o = = |8 8 1 18
A~ 2 m| O > o
Bribop 1 pacuer KOHCTPYKIMU v 55 = 8 8 1 10
S8 E BB
A o = O X
OneHkKa TEXHOJIOTUH KOHCTPYKIUH U 2 o - 8 8 4 4
5} (PEKTUBHOCTH POU3BOICTBA 2B a4 BE
Ao RO o
TexHomornyeckas oneparoHHas kKapTra > o o = =| 8 8 1 24
A 2 a| O > o

2.7 Ilnan npoekTa

Ha ocHoBe Tab6im. 11 cTtpoutces kaneHaapHbii mian-rpaduk. I'paduk crpouTtcs

JJIA MAaKCHUMAJIbHOI'O IIO JJIMTCIIBHOCTH HMCIIOJTHCHUA pa60T B pPaMKax HAY4YHO-

HCCIICAOBATCILCKOIo IIPOCKTAa Ha OCHOBC Tabn. 12 ¢ paB6HBKOﬁ 110 MCCialaM H

nexkanam (10 gHelt) 3a mepuon BpemeHu AuruioMupoBanus. [Ipu 3TomM paboThl Ha

rpaduxe

WCIIOJTHUTENCH, OTBETCTBEHHBIX 3a Ty UJIM UHYIO padoTy.

CIEAYET BBIICIUTH PA3JIMYHOM IUTPUXOBKOU B

Tabmuua 22: Kanengapusiii mnan-rpaduk nposenenus HOKP o teme

3aBUCMUMOCTH OT

Bun pabor Hcnonn i [Tpo10KUTETFHOCTh BBIMTOTHEHUS padoT
ki
HUTCJIIb
SnBap. OeB MapT anpeb Mail
KaJ. IH. p p p
10 | 20 |10 | 20 [ 30 |10 |20 |30 |10 |20 |30 |10 | 20
CocraBienue H| = 2
=
YTBEPKICHHUE 2
=]
TEXHUYECKOTO 3aJaHUS =
AR
Ilogbop u  wu3yueHwme o 20
MaTepUAJIOB 10 TEME 5‘ .  ——
=
Bri6op HANPABJICHAS | o . & 1
/m
HCCIIeIOBaHUM ) § éi
£ &5
Kanengapuoe 4

IUIAHUPOBaHWE PaboT Mo
TeMme

TCJIb

PykoBonu
CryneHt




IIpoBenenue = . 1/19 L
= =
TCOPCTHYECKUX ~ PacyeroB | 2 2 & p—
o S o
1 000CHOBAHUH £ & 2
& O
PaspaboTka O0K-CXeMBI, | . 1/10
. o =
TIPUHIAITHATIBHOW CXEMBI g :q'; g
2 2 »
> =
~ Q
Pacuer npuHUMIMATBHOH | c 1/18
N o =
CXEMBI yCTpoHcTBa 2 E 5
g g =
-
~ Q
Bri6op u pacuer | 1/10
= 3
KOHCTPYKLIMHU 3 . 5
Egx
e Q
Orenka TEXHOJIOTUH | o 4
L&
KOHCTPYKLIUH u| g g
q =
3¢ eKTUBHOCTH g =
Qo
TIPOU3BOJICTBA <8 Lj
Ay
Texnonornyeckas o 1/24 ——
= =
OIepalOHHAas KapTa g 4 B
S S—
e Q

I - PykoBoauTens D - CtyzneHT

2.8 Bropxker HayuHO-TexHHYecKoro ucciaenopanus (HTH)

[Ipn mnanupoBannu Orokera HTU nmomkHO OBITH oOecredeHo MOJIHOE U
JIOCTOBEPHOE OTPaXECHHE BCEX BUIOB PACXOOB, CBSI3aHHBIX C €TO BBHIMOJHEHHEM. B
nponecce GopmupoBanus Owomkxera HTU ucnonb3yercst cnepyromias rpynmnupoBKa
3aTpar MO CTAThSAM:

e maTepuanbHbie 3aTpaTel HTU;

® 3aTpaThl Ha CHEIMATIbHOE o0opynoBaHue TUTS HAYIHBIX
(3KCIEpUMEHTAIIbHBIX) PaloT;

® OCHOBHas 3apab0THasl IJ1aTa UCIIOJIHUTEICH TEMBbI;

® JIOTIOJIHUTENbHAS 3apa00THAs IUIaTa UCTIOJHUTENIEH TEMBbI;

® OTYMCIIEHUS BO BHEOIOIXKETHBIE (POHIBI (CTPAXOBbIE OTUUCIICHUS );

® 3aTparhl HAyYHBIE ¥ MIPOU3BOJICTBEHHBIE KOMaHIUPOBKH;

® KOHTPAr€HTHLIC PACXObI,




¢ HAKJIAAHBIC PACXOObI.

2.8.1 Chipbe, MaTepHAaJIbl, HIOKYNHbIE U3/1eUs U M0aYy(padpuKaThI

Tabmuy 23: Ceipbe, MaTepHabl, KOMIIEKTYIOIINE U3IETHS U TOKYITHBIE MOy (hadpruKaThl

HanmeHnoBanue Enununa Komnue | Ilena3sa | 3arparsl Ha MaTepuaisl, (3,,),

U3MEPEHUS CTBO en.,pyo. pyo.

[Nonmxarommii mpeodpazoBaTeib [T 1 1200 1200
JluneitHbiil crabummzatop 1 T 1 700 700
JluneitHbI cTabum3zaTop 2 T 1 800 800
Broku cTabmmzanum T 430 430
KonTtakrel norpetieHus T 50 50

HaIpsHKEHUS

Brixon 1,2 It 2 20 40

Bcero 3a maTepuansl 3220
TpaHCIOPTHO-3arOTOBUTENBHBIE pacxopl (3-5%0) 161

HUroro 3381

2.8.2 Pacuer 3arpar Ha cHenuaJbHOE
(AKCcIepMMEeHTAIbHBIX) padoT

o0opyaoBaHue VIl HAYYHBIX

[Tpu npuoOpeTennn crneno0opyA0BaHNU HEOOXOAUMO YUECTh 3aTPaThl IO €ro

JI0OCTaBKE M MOHTaxy B paszMepe 15% ot ero mensl. CTouMocTh 000pYyI0OBaHUA,

HCMOJIb3YEMOT0 TpH BBINOJHEHUN KOHKpeTHoro HTU u mmeromerocs B JTaHHON

Hay‘IHO-TeXHI/I‘ICCKOﬁ OopraHu3anuur, VY4YHUTBIBACTCA B

AMOPTHU3AIIHOHHBIX OTUYMCJICHUH.

KaJIbKYJLIIUK B BHUJC

Tabnuna 24: Pacuet Gro/pkera 3aTpaT Ha IpUOOpETEeHHe Crieo00pyAOBaHUs Ul HAyUYHbIX paboT

No HanmenoBanmne Kom-Bo Ilena equHUIIBI
obopymoBaHUs €IMHUL] 00opyIoBaHus,
obopymoBa THIC.pYO.

HUsA

OO01as cTOMMOCTh
00opyToBaHUS, THIC.PYO.

1 Kommnbrorep 1 40

40




2 [MasimpHas macra 1 0.4 0.4
3 [NasmpHuK 1 0.8 0.8
4 Pacxognple  Marepuaisl | - 0.1 0.1
(ITpumoit I10Ce61,
KaHU(DOITh)
5 MynbTUMETD 1 0.8 0.8
Bcero 3a cnenmansHOe 000py/10BaHNE 42100
MonTaxy B pasmepe 15% ot ero nieHst 6315
Uroro: 48415

2.9 OcHoBHasi 3apa0oTHAasi NJIATA UCTIOJTHUTE el TeMbI

B HacTosyro CTaThl0 BKJIKOYAETCS OCHOBHAs 3apa0OTHAs IJIaTa HAYYHBIX U
MH)XCHEPHO-TEXHUYECKUX PAOOTHUKOB, pA0OUNX MAKETHBIX MAaCTEPCKUX M ONBITHBIX
MIPOU3BOJICTB, HEMOCPEICTBEHHO YYaCTBYIOIIUX B BBIMOJHEHUH PabOT MO JaHHOU
teme. BennumHa pacxomoB MO 3apa0OTHOM IIaTe ONPEAENAeTCS HMCXOAs U3
TPYAOEMKOCTH BBINIOJIHAEMBbIX pabOT U JEHUCTBYIOIIEH CHUCTEMBl OKJIAa0B U
Tapu(pHBIX CTaBOK. B cocTaB OCHOBHOW 3apa0OTHOW NJaThl BKIKOYAETCS MPEMHS,
BBITUIAYMBaeMasi exxeMecsiaHo u3 (ouaa 3apaboTHoi muatel B pazmepe 20 —30 % ot
Tapuda Win OKJIaaa.

CraThsi  BKJIIOYACT  OCHOBHYIO  3apa0OTHYI0  IulaTy  pPaOOTHHKOB,

HEMOCPEACTBEHHO 3aHAThIX BhimojHeHneM HTU, (Bkimrodass mpemuu, AOMIaThl) U

nononHUTeNnEHYI0 3apadorayro miary: C,, =3, +3,..

rae 3, — OCHOBHAs 3apa0oTHas IJIaTa;
3,0n — JOTIONIHUTEIbHAs 3apaboTHas mwata (12-20 % oT 34ey)-

OcHoBHas 3apaboTHas wiaTa (3,,) pyKoBoauTens (JlabopaHTa, HH)KEHEpa) OT

NpEeANpUATUA(IIPY HAJTUYHUKM PYKOBOJIUTENS OT MPEINPHUATHS) PACCUUTHIBAETCS IO

cienyriieit popmyie:

OCH JH . P (18)




rae 3, — OCHOBHAs 3apabOTHAs TUIaTa OJTHOTO PabOTHUKA,

Tp— MpoaAOJDKUTCIIbHOCTD pa60T, BBIITIOJIHACMBIX HAYYHO-TCXHUYCCKHUM

paboTHUKOM, pad. nH. (Tadm. §);
3, — CpeIHeHeBHAs 3apa0oTHas 11aTa paboTHUKA, PYO.

CpennenneBHas 3apaboTHas 1JIaTa pacCUYUTHIBaETCS 10 hopMyJie:

3. M
HH: F y

a

3

rae 3, — MECSYHBIN JOHKHOCTHOM OKJIaJl paboTHUKA, pYyO.;
M — KOJIMYECTBO MECSIIEB PAa0OTHI 0€3 OTITYCKa B TEUEHUE TOA:
npu otmmycke B 24 pad. nus M =11,2 mecsiia, 5-1HeBHasS HEEs;
npu otmmycke B 48 pad. nueit M=10,4 mecsia, 6-THeBHAs HEJETS;

F. — aeiicTBUTENbHBIN r010BOM (POHI pabouero BpeMEH! Hay4HO-TEXHUYECKOTO

nepcoHana, pad. JH.

MecsuHbIi TOKHOCTHOM OKJIa] paOOTHHKA:
3, =3, @+ knp +K,)- kp,

rae 3, — 3apaboTHas 1uiara mo TapudHoi cTaBke, pyo.;
Knp — IpeMuanbHblit kKo3dduunent, pasuslit 0,3 (T.e. 30% ot 3,);

k, — ko3 durment gomaar ¥ HaabaBOK cocTaBisieT mpumepno 0,2 — 0,5 (B
HUU v Ha npOMBINUICHHBIX NPEANPUATUAX — 3a pacluupeHue chep o0CIyKUBaHMUS,

3a Ipo)eCCHOHAIILHOE MACTEPCTBO, 3a BpeAHbIe yeiaoBus: 15-20% ot 3,.);

K, — paiioHHBII K03 dunuent, pasusiii 1,3 (111 Tomcka).



Tabnuma 25: bananc pabouero BpeMeHH

[Tokazarenu pabodero BpemeHu PykoBoautens  |CryneHT

KanennapHoe uncio guei 366 366

KomnuectBo Hepabounx qHel

- BBIXOJHBIC THU 52 52

- TMpa3gHUYHBIC THU 27 27

[Torepu pabouero BpeMeHU

- OTHYCK 24 48

- HEBBIXOZBI IO O0JIe3HU 0 -

JeiicTBuTenbHBIN T010BOH (oH pabouyero BpeMenu | 263 239

Tabmuma 26 - 3apaboTHas miarta
Ucnomauremn |Pazpsn K. 3re, Kip [Ki [Kp  [3w 3 Tp, |Bocn,
pyo. pyo pyo. pad. |pyo.
IH.

PyxoBoauTens 23264.86|0.3 |0.3 [1.3 [48390.91 [2060,75 |16 |32972
Crynent 6342.03 1.3 |8244.639 |239.94 |108 |25902.72
Hroro 3ocu 58874.72




2.10 JTomosHuTeabHAs 3apadoTHAS IJIATA UCTIOJHHUTEJIe TeMbl

Pacuer pomonmHuTeNnbHONW 3apa0OTHOM IUIATHl BEAETCA IO  CIEAYIOIIEH
¢)OpMyﬂe: 32[01'1 = k,[lOH ) 300}1 (21)

rae Kon — K03((GUIMEHT TOMOJHUTEIbHON 3apa0O0THOW IIaThl (HA CTaaUU
NPOEKTUPOBaHUs puHUMaeTcs paBHbiM 0,12 — 0,15).

Ta6muma 27: 3apabotHas iata ucnonuureneir HTU

3apaboTHas miata Hcn.
OcHoBHas 3apruiaTta 58874.72
JlomoTHUTENbHAS 3apIiiaTa 8831.208
Uroro no cratee Cyy 67705.92

2.11 OtuncjieHusi BO BHeOIOAKeTHBbIE (DOH/IBI (CTPAXOBble OTYMCJIEHUSs])

Benmnuuna otunciaeHWit BO BHEOIOHKETHBIC (DOHIBI OMPEACIASTCS UCXOIS U3
CIenyromieit OpMyIThI:
C - kBHe6 ) (3

BHEO

OCH + 32[01'1)
= 0.271-(67705.92)=18348.306

rae Kyues — KOOGOUIUEHT OTYMCICHHUH Ha YIIIaTy BO BHEOIOKETHBIC (DOHIBI.
Ha 2014 r. B cootBercTBUM ¢ DenepanbHoro 3akona ot 24.07.2009 Ne212-03
YCTaHOBJIEH pa3Mep CTPaxoBbIX B3HOCOB paBHbIA 30%. Ha ocHoBanum nynkra 1
cT.58 3akoHa Ne212-O3 myisg ydpekIeHUN OCYIIECTBIAIONINX 00pa3oBaTEIbHYIO U

Hay4HYIO JAesTeapHOCTh B 2014 romy BoguTcs MOHMKEHHas cTaBka — 27,1%.

2.12 Pacuyer 3aTpaT Ha Hay4YHble U NMPOU3BOACTBEHHbIE KOMAHIUPOBKH
B nmpouecce M3roToBieHHs YCTAHOBKM HE HEOOXOJUMO KOMAaHIUPOBKH,

IIO3TOMY 3aTpaT Ha HAYYHBIC U ITPOHU3BOJACTBCHHBIC KOMAHAWUPOBKHU PABCH HYIIIO.



2.13 HaknaaHble pacxoabl

Haknanasie pacxonbl  coctaBisitoT 80-100 % OT CyMMbI OCHOBHOW H
JNOTOJIHUTEIIbHON 3apaboTHOMI J1aThlI, pabOTHUKOB, HEIOCPEACTBEHHO

Y4aCTBYIOIIUX B BBIIIOJIHCHHUC TCMEIL.

3HaK.]'I = (3OCH + 3&01’1 ) ) ka 1 (23)

rae:  Kyp — Ko3DQUIMEHT, yYUThIBAIONMI HAKIIAJAHBIE PACXOMIBL.

Bennunny ko3 @uirenTa HakJIaJHbIX PacxoI0B MOKHO B35Th B pazMepe 80-
100%.

B = Boon +3n0n ) Ky = 0.8-(67705.92)=54164.74

OCH

2.14 ®dopmupoBanue Ol0dxKeTa 3aTparT  HaY4YHO-HCCJIEA0BATEIbCKOI0
NpoeKTa
Onpenenenue OmomkeTa 3aTpaT Ha HAay4YHO-UCCIENOBATENbCKUI IMPOEKT

puBe/IcH B Ta011.28.

Ta6muma 28: Pacuer 61omxera 3arpat HTU

HaunMenoBaHue craTtbu Cymma, pyo.
1. Marepuanbnbie 3atpatel HTU 1816.8
2. 3arpathl Ha CHerUaIbHOE 46195.5

000pyIOBaHUE JIJIsI HAYYHBIX
(3KCIIEPUMEHTAIBHBIX) padoT

3. 3arpaTsl IO OCHOBHOM 3apaboTHOM 58874.72
IIaTe UCITOJTHATEIICH TEMBI

4. 3arpaTbl IO TOMOJHUTEIHHON 8831.208
3apa0OTHOM MJIaTe UCTIOTHUTEICH TEeMbI

5. Oruncnenust BO BHEOIOPKETHBIE 18348.306
boHIBI
6. 3aTpaThl Ha Hay4HbIE U 0

MMPOU3BOACTBCHHBIC KOMaHAUPOBKHN

7. KoHTpareHTckue pacxoabl 0

8. HaxmaaHble pacxXosl 54164.74




2.15 Omnpenesienue pecypcHoil, (MHAHCOBOW, OIIKETHOH, COUUAJIBHON M
IKOHOMHUY EeCKOH IPPEeKTUBHOCTH HMCCIEAOBAHUS
B pabore 3amaya BBITOJIHAETCS IO 3aJlaHHOMY TpeOOBaHHUIO W HE ObLI
paccMOTpeH JApyroil BapuaHT pa3pabOTKH OOBEKTa HUCCIIENOBAHUS, MOITOMY HE
MOXEM CpPaBHHTh W CJelaTh BBIBOA O S(PQGEKTUBHOCTH BapHWaHTAa PEHICHUS C
NO3UIMK (PUHAHCOBOW U pecypcHOr dPdekTuBHOCTH. J[JI1 O3HAKOMIICHHS C METOA0OM
onpeJieNIeHUe pecypcHoM, (PMHAHCOBOM, OI0JI)KETHOM, COLIMATIbHON U YKOHOMUYECKOM
32 (PEKTUBHOCTH UCCIIEeNOBaHUS OBLI MPOBEIEHBI pacueThl BCeX KOI(PDHUIIUEHTOB
pa3paboTKH.

WNuTerpanbHblil puHAHCOBBIN MMOKa3aTeNb Pa3pabOTKU ONpPeaeseTcs Kak:

I ucni __ pi

Gunp — (D )

max

(24)

CIL.i

rae: | gup— MHTErpabHBIA QUHAHCOBBIN MOKa3aTelb pa3paboTKu;

®,; — cTOMMOCTB I-TO BapHaHTa HCIOJIHEHNUS;
®Dpax — MaKCUMaJIbHAs! CTOMMOCTD HMCIIOTHEHHS HAyYHO-HCCIICOBATEIBCKOTO
poekTa (B T.4. aHAJIOTH).

wnn P 5416474 1
bup - 54164.74

max

WuTerpanbHblil nokazatenb pecypcoddHEKTUBHOCTH BapUAHTOB MCIIOIHEHUS

00BEKTA MCCIIEI0BAHHA MOXKHO OIPENIENUTD CIIENYIOIIAM 00pa3oM:
Ipi = zai b (25)

rje: |, — uHTerpanbHbIl NokasaTenb pecypcoddOEKTUBHOCTH /I i-T0 BAPHAHTA

UCITOJIHEHUS pa3padOTKH;

a. . :
' — BecoBOM KO3 (ULIMEHT I-r0 BapuaHTa UCIIOIHEHUS pa3padOTKH;

a p .
bi, b Gampmas OLICHKa |-T0 BapuUaHTa MWCIOJHEHUs pa3paboTKH,

YCTaHaBJIMBACTCS SKCIICPTHBIM ITYTEM I10 BBI6paHHOﬁ HOIKaJIC OLICHUBAHUA,



N — 49UCJIO MapaMETPOB CPABHCHUSI.

Pacyer uHTErpanbHOro mnokasareins pecypcod(p(PeKTUBHOCTH PEKOMEHIYETCs

POBOANTH B (hopMme Tabumiel (Tadm. 29).

Tabmuna 29: CpaBHHUTEIbHAS OI[CHKA XapaKTEPHUCTUK BAPHAHTOB M CIIOJIHEHUS TPOCKTA

OOBeKT nccie0BaHus KPUTEPUU BecoBoii koadduiment Hcen.1
napaMmerpa

1. CnocoOCTBYET POCTY MPOU3BOIUTEIHHOCTH TPYAa 0,25 5
TI0JTb30BATEIIS

2. Y100CTBO B KCIUTyaTaluu 0,15 5
3. [ToMeXOyCTONYHUBOCTh 0,15 5
4. DHeprocbepekeHue 0,15 4
5. Hapexxnocts 0,25 5
6. MaTepnaioeMKOCTh 0,05 4

HUTOTO 1 48

| -2 =5%0,25+5*0,15+5%0,15+4*0,15+5*0,25+4*0,05= 4,8;

WuTerpanbHbiii  mokasareiab 3()(PEKTUBHOCTH  BAapUAHTOB  HMCIIOJIHCHHS
paspaborku (1. )ompenmensercs Ha OCHOBAaHHH HMHTEIPAIBHOIO IOKa3aTels

pecypcod(p(HeKTUBHOCTH U UHTETPATILHOTO (PMHAHCOBOI'O MOKa3aTess no (GopMmyJe:

_ Ip—chl _ 48 _
me.l — pmeml -
oy 1

I 4.8



