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SAIINTAHUPOBAHHBIE PE3YJIBTATBI OBYUYEHUS 11O ITPOI'PAMME

Kon
pe3yabrara

Pesyabrar o0yueHust

Ilpogpeccuonanvnvie Komnemenyuu

P1

[Ipumensate 0a3oBble U  CHENHAIBHBIE ©CTECTBCHHOHAYYHEIE,
MaTeMaTH4YEeCKHUEe, COLMAIbHO-3KOHOMHYECKHE M MpodeccuoHaIbHbIe
3HaHUS B KOMIUICKCHOW WH)KEHEPHOW JEATEIbHOCTU IpU pa3padoTKe,
MIPOU3BOJICTBE, HCCIEIOBAaHUM, JKCIUTyaTalluk, OOCITYy)XMBAaHUH U
PEMOHTE OMOMETUIIMHCKON U AKOJIOTUUECKON TEXHUKH

P2

CraButh u pemaTrs 3aJja4vu KOMIIJICKCHOI'O MHKCHCPHOI'O aHAJIM3a U
CHHTE3a C HCIIOJIb30BAaHUEM 0a30BBIX H CIiICOouaJIbHBIX 3HaHHﬁ,
COBPCMCHHBIX aHAJIUTUYCCKUX METOJO0B U MO,Z[GJICfl

P3

BoiOupate ¥ HCMONB30BaTh HA OCHOBE 0Aa30BBIX U CHELMAIBHBIX
3HaHUUA HEoO0XoAMMOe O0OpYyIOBaHUE, MHCTPYMEHTHl M TEXHOJOTHH
JUISl BEJICHUsI KOMIUIEKCHOU ITPAKTUYECKOM MHKEHEPHOM NESATEIbHOCTH
C YYETOM 3JKOHOMHYECKHUX, OKOJIOTMYECKHMX, COLUAIBHBIX W HHBIX
OTpPaHUYEHUIN

P4

BbITONMHATE KOMITJIEKCHBIE HMHXKEHEPHBIE MPOEKTHI MO pa3paboTke
BBICOKOA()(DEKTUBHONW OMOMETUIIMHCKON U IKOJIOTUYECKON TEXHHUKHU C
OpUMEHEHHEM 0a30BbIX U CIEHUAIbHBIX 3HAHHUM, COBPEMEHHBIX
METOJIOB ~ MPOEKTUPOBAHMUS NS JOCTHKEHHS  ONTHUMAaJbHBIX
pe3yJbTaTOB, COOTBETCTBYIOIIMX TEXHUYECKOMY 3aJaHUI0 C YYETOM
HKOHOMHYECKUX, IKOJIOTHUYECKUX, COLUANBHBIX U JPYTUX OTPaHUYCHHUN

P5

[TpoBOANTH KOMIUIEKCHbIE HWH)KEHEPHBIE HWCCIEIOBAaHUS, BKIIOUYAs
MOMCK HEOoOXOauMOW  HH(OpPMAIMH, OSKCIEPUMEHT, aHalu3 W
MHTEPIIPETALMIO JTaHHBIX C TIPUMEHEHHEM O0a30BBIX M CIEHUATbHBIX
3HaHUW U COBPEMEHHBIX METOJOB JJsi JOCTHXKEHHUS TpeOyeMbIX
pe3yIbTaToB

P6

Buenpsats, 9KcimulyatTupoBaTh M OOCIY)KHMBAaThb  COBPEMEHHOE
BBICOKOTEXHOJIOTHYHOE  OOOpyJOBaHWE B  MpeAMETHOM  cdepe
OMOTEXHUYECKUX CHUCTEM U TEXHOJIOTHH, 00ecreynBaTh €ro BBICOKYIO
3¢(EeKTUBHOCTh, COONMIONATh  MpaBWJIA  OXPaHbl  370POBbS U
0€30MacHOCTH  TpyJa, BBINOJHATH TpeOOBaHMA O  3alluTe
OKPYIKAIOIIEH CPEBI

Yuueepcaﬂbubze Komnemenuuu

P7

Hcnonp3oBaTh 0a30BBIE H CIICOUaJIbHBIC 3HAHHA B obOnacTn
IMPOCKTHOI'0 MCHCIPKMCHTA JJIA BCIACHUA KOMIIJICKCHOM HH)I(eHepHOﬁ
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NEATEIBHOCTH € Y4YETOM  IOPUJIMYECKUX  aCIEKTOB  3allUThI
MHTEJJIEKTYyalIbHOM COOCTBEHHOCTH

P8

OcyiecTBisATh KOMMYHHUKAIIMM B Tpo(deccHoHanbHOM cpeie U B
oOlecTBe, B TOM YMHCIIE Ha HMHOCTPAaHHOM $3bIKE, pa3padaThIBaTh
JOKYMEHTAIIUIO, MPE3EHTOBATh U 3alUIIaTh PE3YJIbTAThl KOMIUIEKCHOM
WHXEHEPHOU JIEeATETbHOCTH

P9

OddexTuBHO paboTaTh WHAMBUAYAJIBHO W B KayecTBe 4ieHa
KOMaH/Ibl, TIPOSBIISATh HAaBBIKA PYKOBOJCTBA T'PYIION HCIOJHHUTENEH,
COCTOSIIE W3  CICHHUATUCTOB  pPA3IMYHBIX  HAMpaBJICHUH W
KBaU(UKALNUNA, C JCIECHUEM OTBETCTBEHHOCTH M TIOJHOMOYHHA TIpH
pEIIeHNN KOMIUIEKCHBIX MHKEHEPHBIX 3a7a4

P10

JIeMOHCTpUpPOBATh JIMYHYKD OTBETCTBEHHOCTb, IPHUBEPKEHHOCTH H
TOTOBHOCTh CJIEJIOBAaTh MPO(ECCHOHATBHON 3TUKE M HOPMaM BeJCHUS
KOMIUIEKCHOM MHKEHEPHOU NEATEIbHOCTH

P11

JIeMOHCTpHpOBaTh 3HaHUE NPABOBBIX COLUAIBHBIX, YKOJIOTUYECKUX U

KYJBTYPHBIX aCIE€KTOB KOMIUIEKCHOM WH)KEHEPHOM JEATEIbHOCTH,
KOMIIETEHTHOCTb B BOIIPOCAaX OXpaHbl 3/10pOBbS M OE30MaCHOCTH
KU3HEACATEIBHOCTU

P12

[TposBIATH CIIOCOOHOCTH K CAMOOOYUYEHHIO M HEMPEPHIBHO MOBBIIIATH
KBAIM(UKAIIMIO B TEUEHHE BCEro Mmepuoaa MpodeccrnoHalIbHOMI
NEeATEIbHOCTH




®opMa 321aHHMS HA BHINOJHEHUE BbINYCKHOI KBATU(PUKANMOHHOH PadoThI

MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannn
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Kadenpa npombIIeHHOM 1 METUITMTHCKON 3JIEKTPOHHUKH
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3aB. kadempoit
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(ITommuer)  (Hara)

3AJAHUE
Ha BBINOJIHEHHE BBINYCKHON KBATU(PUKANMOHHOH PadoThI

B dopwme:

| OakagaBpCKON PabOTHI

(6axanaBpckoit pabOTHI, AUTTIOMHOTO ITPOEKTa/padoThI, MarNCTEPCKOM ANCCEPTALHN)

CTyneHry:

I'pynna

DOUO

17121

IOnomeBy Anexkcanapy Hukonaesuuy

Tema paboTHI:

I'enepaTop ynbpTpa3ByKOBBIX KOJICOAHU TSl HHTEHCU(DUKAIIMH MEAMKAMEHTO3HOTO PACTBOPCHHUS
KOHKPEMEHTOB JKEITYHOTO ITy3BIPS

Yr1BepxaeHa nmpuka3zom nupekropa MHK (mata, Homep) No 2784/c oT 11.04.2016 .

CpoK cauu CTyICHTOM BBITIOJTHEHHOW paOOTHI:

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe

(Haumenosane 06veKmMa UCCIe008aHUs UNU NPOEKMUPOBAHUS,
nPOU3E0OUMENLHOCTL WU HASPY3KA, PEHCUM PAOOMbL
(HenpepbiBHbILl, NEPUOOULECKUL, YUKTUYECKUU U M. O.); 6UO0
CHIPbA UIU MAMEPUAT U30eNUs; MPeOOBAHUS K NPOOYKMY,
usOenuto Ui npoyeccy; 0coovie mpedosanus K 0COOeHHOCMAM
yHKyuOHUpOBaHUA (FKCHIYamayuu) 00beKma ui uzoenus 8
naiaHe 6e30NaACHOCHIU IKCHILYAMAayuu, GIUAHUS HA
OKpYJHCAIOWYIo cpedy, IHep203ampamam; IKOHOMUUecKuil
anamz u m. 0.).

O0BeKTOM MIPOCKTUPOBAHUS SIBIISICTCS TeHEepaTop
yIABTPA3BYKOBBIX ~ KOJEOaHWH, TpeJHAa3HAuYCHHBIH U1
UCCIICIOBaHUS METo/a HWHTEHCU(PHUKALUH
MEIMKaMEHTO3HOTO PACTBOPEHMSI KOHKPEMEHTOB KEITIHOTO
y3BIpS,
e  PexuM reHepaniy — HePEPHIBHBIN,
e ®dopma curHana - IpsSIMOYTOJIbHAS;
e UYacrotsl paboTsl ycTpoiictsa - 450, 600, 880, 1000
K,
e VIHTEeHCHUBHOCTb U3TYUYEHUS PETYIUPYETCS
HempepsIBHO B peaenax ot 0,1 10 0,5 Br/cm;
e  CKBaXXHOCTb - 2;
e  VmpaBieHHE OCYIIECTBISETCS KHOTKAMH ¥ MHBIMU
HEePEKII0YaTeNsAMH;
e  Pexumbl paboThl U TapaMeTPhl U3ITYIEHHS
BBIBOJSATCS Ha AUCIUICH;

e Hanpspkenue nuranus - £50B;
e Mspemue tuna B cormacHo 'OCT 30324.0-95 (MBK
601-1-88)/ TOCT P 50267.0-92 (M3OK 601-1-88).




Ilepeuyens moaJieKaAMUX HCCTETOBAHUIO,
NPOEKTHPOBAHMIO H pa3padoTKe
BOIIPOCOB

(ananumuyeckuii 0630p NO UMEPAMYPHBIM UCPIOUHUKAM C
Yenvio bIACHEHUst OOCMUICEHUT MUPOBOU HAYKU MEXHUKU 6
paccmampusaemoti 001acmu, NOCMaHO8KA 3a0a4u
uccnedo8ansl, NPOEKMUPOBAHUsl, KOHCIMPYUPOBAHUSL,
codeporcanie npoyedypsl UCCIO0BAHUSL, NPOCKMUPOBAHUS,
KOHCMPYUPOBaHusl; 00cysicoenue pe3yibmamos GolnOIHEHHOU
pabompl; HaumMeHosanue OONOTHUMETLHbIX PA30EN08,
noonedxcawux paspabomxe; 3aKuoyene no pabome).

JlurepaTypHbIii 0030p;
Pa3paboTka CTpYKTYpPHOM CXEMBI YCTPONCTBA;
Pa3paboTka npuHIMITHATEHON CXEMbI YCTPOHCTBA;
Hanucanue nporpaMmsl A1 MUKPOKOHTPOJLIEPA;
B kauecTBe 10NOIHUTENBHBIX Pa3AeioB:

e  colManbHAasl OTBETCTBEHHOCTE;

e  (UHAHCOBBI MEHEIKMEHT,

pecypcoddHeKTHBHOCTD U pecypcocOepekeHHE;

3akiroueHue mo padore.

Ilepeyennb rpaguyeckoro marepuajia

(c MOYHBIM YKA3aHUeM 0053aMeNbHbIX Yepmedicell)

[Ipunoxenne A, Ilpunoxenue b,
PowerPoint

npeseHTanus  MS

KoHcyabTaHTBI 0 pa3aejiaM BbITYCKHOH KBAJIU(UKAIMOHHON padoThI

(c yrazanuem pazoenog)
Pazaen KoncyabTant
ConnanbHas I'ycenbaukoB Muxaun DyapaoBud
OTBETCTBCHHOCTDb

MduHaHCOBbIII MEHEIKMEHT,
pecypcodpPpekTUBHOCTDL U
pecypcocoepexenune

JankoB Aptem ['eoprueBnu

Hay4yHo-TexHnuyeckue
BOIIPOCHI

Kucenésa Exarepuna FOpbseBHa

Ha3Banusi pa3ienoB, KOTOpbIe J0JKHbI ObITH HANIMCAHBI HA PYCCKOM U MHOCTPAHHOM SI3bIKAX:

JaTa BbI1a4¥ 321aHHUS HA BBINOJTHEHHE BBINYCKHOMI
KBATH(UKAIMOHHOM padoThI 110 JIMHEHHOMY rpaduky

3ananue BbIIaJI PYKOBOIUTEb:

JonxHOCTh (017 (0] Ydenasi cTeneHs, Ioanuch JaTa
3BaHUe
[Tpodeccop kad. [IMD ConpnaroB A.U. J.T.H.
33)131-[1/[6 NPUHAJ K HCIOJJHCHHUIO CTYACHT:
I'pynna (07 (0] Moanucey Jara
1121 FOnomes A.H.




PE®EPAT

BrinyckHas kBanudukarmonHas padora 99c., 24 puc.,
28 Tab., 23 UCTOYHUKA, 3 mpwu.

KiroueBble cJIoBa: reaeparop, YyJIbTpa3BYK, KCIYHOKAMCHHAA 6OH63HI>,

I/IHTCHCI/I(I)I/IKaHI/I}I pacTBOPCHUSA KOHKPEMCHTOB.

OOBEKTOM HCCIICIOBAHUS ABIISECTCS TEHEPATOP YIbTPA3BYKOBBIX KOJIEOaHUM

[leab pabothl: pa3paboTka TeHepaTopa YJIbTPA3BYKOBBIX KOJIeOaHMM aJis

IMPOBCACHUSA I/ICCJ'ICI[OBaHI/Iﬁ METOda I/IHTGHCI/I(I)I/IKaHI/II/I MCAHUKAMCHTO3HOI'O
pPaCTBOPCHUA KOHKPCMCHTOB KCIIIHOI'O ITY3bIPsA

B mnporiecce ucciieioBaHus TPOBOIMIKCH: JIMTEPATYPHBII 0030p, pa3paboTka

CTPYKTYPHOW M MPUHUUNHUAIBHOW CXEM YCTPOMCTBA, HAIMCAHHUE MPOrPaMMBbI JJIsSI
MHUKPOKOHTPOJIIEPA.

B pesynbraTe  ucciaenoBaHus:  ObUI  CIPOEKTUPOBAH  T'€HEPATOp

yIIbTPa3BYKOBBIX KosieOaHUl ¢ TpeOyeMbIMU MTapaMeTpamH.

OCHOBHBIC KOHCTPYKTHMBHBIC, TCXHOJOTHYCCKHUC 141 TCXHHUKO-

DKCILTYaTAIIMOHHBIE XapaKTePUCTUKHU: PeXuM reHeparui — HempephIBHBIN;, (opMa

CUTHaja - MPsIMOYTOJIbHAs, 4acTOThl paboThl yctporicTa - 450, 600, 880, 1000
k' VIHTEHCMBHOCTH M3IIyUYE€HHs PETYJIHPYETCS HENmpepbiBHO B mpeaenax oT 0,1
10 0,5 Br/cM2;  CKBaXXHOCTH - 2;  YIIpaBJICHHE OCYIIECTBIIACTCS KHOMKAMU U
VMHBIMU MEPEKIIIOYATEIIMU; PEKUMBI Pa0OTHI U TTAPAMETPHI U3JIYYECHHS BHIBOJSATCS
Ha JucIUiel; HanpsbkeHue nutanus - £50B; uznenmue tuna B cormacho T['OCT
30324.0-95 (MK 601-1-88)/ TOCT P 50267.0-92 (MDK 601-1-88).

CreneHb BHEAPSHUS: IMPpUHOUIIMAJIbHAA CXEMaA.

OOnacTh MPUMEHEHUs:  HMCMOJb30BAaHHE B  JIEYEOHBIX  YUPEXKICHUSX,

YaCTHBIX KIIMHHUKAaX

OkoHoMmHueckas 3 (HEeKTUBHOCTE/3HAYUMOCTD PAa0OThI:  KOHKYPEHIIUS

Cpeau  OTEYECTBEHHBIX U  HMHOCTPAHHBIX MPOU3BOJAUTEIEH  OTCYTCTBYET,
CYILIECTBYIOIIIME aHAJIOTU HE yIOBIETBOPSIOT TpeOYyEMbIM MapaMeTpaM.

B Oyayiiem muianupyeTcs: uccaeaoBaHus, MOJEPHU3ANS YCTPOUCTBA
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OnpenesieHusi, 0003HaAYECHUS], COKPALLICHUS, HOPMATHBHbIE CCHLIKH
B Hacroseil paboTe UCIONb30BaHbl CCHUIKH Ha CIEAYIOIINE CTaHIapThI:
1. TOCT 12.1.003-99 «Illym. O6mue TpedoBanwmsi 0€30MaCHOCTHY
2.TOCT 12.1.004-91 «Iloxapnas 6e3omacHocTb. O01muMe TpeOoBaHUs. »

3.T'OCT 12.1.007-76 «Bpenubie BemectBa. Knaccudukaiys u oomme

TpeboBaHMs 6€30MACHOCTH »

4. TOCT P 12.1.019-2009 «Dnektpobe3zomacHocTh. O011IME TpeOOBaHUS U

HOMCHKJIaTypa BUZIOB 3alIUTbI»

5. TTOCT 12.1.030-81 «DmeKkTpoOe30nacHOCTb. 3alUTHOE 3a3€MJIEHUE, 3aHYJICHHE

»

6. TOCT 30324.0-95 (MBK 601-1-88)/ TTOCT P 50267.0-92 (MDK 601-1-88)
"Uznenus MenuuuHCKKE dekTpudeckue. Yacte 1. Ob6mue TpedoBanus

oe3zomacuoctu"

7. CanlluH 2.2.4./2.1.8.582—96 «I'urnenuueckue TpebOBaHUs MpU padoTax ¢
WMCTOYHUKAMU BO3IYIIIHOTO ¥ KOHTAKTHOTO YJIbTPa3ByKa MPOMBIIIICHHOTO,

MCAMITMHCKOI'O 1 OBITOBOTO Ha3HAYCHUSY

8. CanlluH 2.2.4.548-96 «'urnennyeckue TpeOOBaHMS K MUKPOKIUMATY

MIPOU3BOJICTBEHHBIX MIOMEIICHUH »
9. CIT152.13330.2011 «EcTtecTBeHHOE M HICKYCCTBEHHOE OCBEIIICHUEC)
B nanHoi paboTe mpuMeHEeHbI Cleayrole 0003HaueHUsI U COKpaICHUS
KKBb - )xerunokaMeHHas1 00JIC3Hb;
XJIXK - xeHOqe30KCHX0JIeBask KUCIIO0Ta;
YJIXK - ypcoae30KcruxosieBasi KUCIIOTa;

[IX3C - moCcTXONEUUCTIKTOMUYECKHAN CUHIPOM;
7



HII - ucTOYHUK NUTAHUS,

MK - MUKPOKOHTPOJLIED;

LCD - (ot anrm. liquid crystal display) >kxuakoKpUCTaIUTHUSCKHAN JUCTIICH;
KKMU - KuAKOKPUCTAIIINYECKAN UHAUKATOD;

YM - yCHINTENIb MOUTHOCTH;

BUII - BcmoMorareabHbINM UCTOYHUK ITUTAHUSA,

AIIIT - ananoro-mmudgpoBoi mpeodpa3zoBaTEb;

HTC - nupkoHaT-TUTAaHAT CBUHIIA.
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A 11 (5) 51/ (PP OPPPTOPPRRRPPI 26
3 PacyéThbl M AHATMTHUKA..........covveeeeirrnennnns Ommodka! 3akiaaka He onpeaeseHa.
3.1 BbiGop 1 000CHOBAaHUE CTPYKTYPHOU CXEMBI ............. Omuodka! 3akaaaka He
omnpejaeJieHa.
3.2 Be16op 1 000CHOBaHKE MPUHITUITNATIBHON CXEMEL......Omuoka! 3akaaaka He
omnpeaeJieHa.
3.2.1 ®opMHpPOBATEND UMITYJIBCOB ......... Ommnoka! 3akiagka He onpeneseHa.

3.2.2 Oco0GeHHOCTH TOJKIIOYEHUSI MUKPOKOHTpouiepa....Ommnoka! 3akaaaka
He ompejeseHa.

3.2.3 Ioaxmouenne KKM Kk MUKPOKOHTPOJIIEDY ........ Ommoka! 3akiaagka He

ompejejeHa.

3.2.4 BcrioMoraTeabHbI UCTOUHUK MUTAHUA......... ..., Ommoka! 3akiaaaka He

ompejeseHa.

3.2.5 KHONKY yNPABICHHUSA .........overnrernnne Omuodka! 3akaaaka He onpeaeJieHa.

3.2.6 VIBIYYATEND ....eveeeeiieeeiieee e Ommobka! 3akiagka He onpeaesieHa.

3.2.7 YCUIINTEID MOITHOCTH .....ccvvvnrerenns Ommobka! 3akiiagka He onpeneseHa.
3.3 Pacuét npuHIUIUATBHON CXEMBI......... Ommobka! 3akiagka He onpeaesieHa.

3.3.1 Pacyér nmapameTpoB MbE303JIEMEHTOB. .................. Ommuodka! 3aknaaka He

ompejejeHa.



3.3.2 PacU€T yCUITUTENS ...evvveeiiriieeeeanee Ommuodka! 3aknaaka He onpeaeseHa.

3.4 AJITOPUTM TIPOTPAMMEBI ...cocenvvvvrrennnnnne Ommuodka! 3aknaaka He onpeaeseHa.
3.4.1 O6muit anropuT™ pabOThI IPOTPAMMBIL................. Omuodka! 3akaaaka ne
onpeaesieHa.

3.4.2 O6paboTka npepbiBaHus 10 kKHomke "Brmtouenue"..Omuodka! 3akinaaka
He oIpe/eJieHa.

3.4.3 O6pabdotka npepsuiBanus 1o kHomnke "[Tyck/Cromn"...Omuodka! 3aknaaka
He onpe/eseHa.

3.4.4 O6pabotka nmpepwiBanust AL ...... Ommobka! 3akiagka He onpeesieHa.

3.4.5 O6paboTka mpephIBaHHH MOPTOB KOHTPOJIS MOJIOKEHHUS TaIETHOTO
nepexiroyaTens (4 oo6padboTunka mpepbIBaHUMN TSI KaXK0M 4acTOTHI).
................................................................. Ommodka! 3akiaaka He onpeaeseHa.

4 ®UHAHCOBBIA MEHEIHKMEHT, pecypcodrdPeKTUBHOCTh U pecypcocOepekerue... 29
23 2101 (535 07 (T 29

4.1. OueHka KOMMEPUYECKOTO MOTEHIHAJIA U IIEPCIIEKTUBHOCTH MPOBEICHUS
HAYYHBIX HUCCIICAOBAHUN C MO3UINU PecypcorhHEKTUBHOCTH U

PECYPCOCOCPEIKECHIIS ..vvvvreisrveeesstieeesstrtessssseesssteessssseessssseeesnsseesssseessnsnesssssnesssssens 29
4.1.1 TloreHuManbHbIe MOTPEOUTENN PEYIIBTATOB UCCACHOBAHUS ... 29
4.1.2 AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PEIICHUM .. .vvvveeriirrrreensiiiineeenanens 31
4.1.3 SWOT-QHATIMS ...veeivveeiiiieiiie ettt nne e nnnas 32

4.2 OnpeneneHrne BO3MOXKHBIX aJIbTEPHATUB IPOBEICHUS HAYYHBIX

15 (Lo (oD (0): 215 1% 0, (PP 35

4.3 [InanupoBaHre HAYYHO-UCCIAEAOBATEIBCKUX PAOOT ..veevvveirieriiieireeeieeenineas 35
4.3.1 Ctpyktypa paboT B paMKaX HAYYHOTO UCCICTOBAHUS ...eeevvvreernrrreerivnenss 35
4.3.2 OnpeneneHue TPYT0EMKOCTH BBITTOTHEHHUS PAOOT . .ceevvvreervrreeiiereerieens 36
4.3.3 Pa3paboTka rpaduka npoBeICHUSI HAYYHOTO UCCICTOBAHMS..........vvuee . 37
4.3.4 bromxeT HaydHO-TexHU4Yeckoro uccieaoBanust (HTU) ..........oocveeiineenn 41

4.4 Onpenenenue pecypcHoi (pecypcocoeperatomieii), GuHAHCOBOM,
OI0JPKETHOM, COITMaILHON U SKOHOMUYECKOH 3 (DEKTUBHOCTH UCCIeAOBaHNUS .. 46

5 CounajibHasi OTBETCTBEHHOCTb .............. Omuobka! 3aknaaka He onpegesieHa.
| 3321501 (<) £ 0% (ST Omuobka! 3aknaaka He onpegesieHa.

5.1 IIpousBojicTBeHHAass 0€30MaCHOCTb ...... Omuobka! 3aknaaka He onpeaesieHa.
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5.1.1 MUKPOKIIHMAT ......ccveeriirrireeriiinenns Ommuodka! 3aknaaka He onpeaeseHa.

5.1.2 OCBEILICHHUE .....ccvvevevreiiirireeerineennnnns Ommuoka! 3aknaaka He onpegeseHa.

5.1.3 YPOBEHD HIYMA......ceeeviiiriieeriiinenen. Ommuodka! 3aknaaka He onpegeseHa.

5.1.4 DAeKTPOOE30MACHOCTD . ....vvveeeniesss Ommuodka! 3aknaaka He onpeaeseHa.

5.1.5 VIABTPA3BYK ..ccovviiiiiieeiiiiiee e Ommuodka! 3aknaaka He onpeaeseHa.
5.2 Dxonoruyeckas 6€30MaCHOCTb............. Ommodka! 3akiaaka He onpeaeseHa.
5.3 be30macHOCTh B YPE3BBIYANHBIX CUTYALHSX .............. Omuodka! 3akiaaaka He
omnpejeJieHa.

5.4 TIpaBoBBIEC U OpraHU3ANMOHHBIE BOMPOCKHI 00ecriedeHus: 6€30macHOCTH
.................................................................... Ommobka! 3akiagka He onpeaeseHa.

RE: 179 0 111 (5) § 17 (PP Ommobka! 3akiagka He onpeaeseHa.

Cnmcok ucnosib30BAHHbIX HCTOYHHUKOB .... Ommuodka! 3akiaaka He onpeaesieHa.

HIPHITOKEHHE A ... Ommbka! 3akiagka He onpeaeseHa.
HpuioxeHue b ............cccccooviiiiiiiiiiiieees Ommodka! 3akiaaka He onpeaeseHa.
HpuioxeHue B ...............cccooviii, Ommoka! 3akiagka He onpenesieHa.
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BBenenue

OnHolt w3 Haubojee pacmpoCTPaHEHHBIX MPUYUH  XUPYPTHUYECKOTO
BMEUIATEIbCTBA B HACTOSILEE BpEMs SBISETCS JKEIYHOKAMEHHas OOJIE3Hb.
HenpaBunpHOoe nUTaHWE W MAJIONOJBMKHBIA 00pa3 >KU3HU CTald HOPMOU
coBpeMeHHoro obmecrtsa. Ho [ opraHm3ma uenoBeka, KakuM Obl HM OblI

TEKYUIUH PUTM KU3HH, TAKOU PEXKUM BEIET K TYOUTENbHBIM MTOCIIEICTBUIM.

CymiecTByronpe MeTOAbl JICYEHUS! >KETYHOKAMEHHOM OoJie3HH 00JagaroT
PAIOM MUHYCOB W YIYIIEHUH B MPUHIIMIIMAIBHO BaXXHBIX BOIpocax. Pa3ianuHbie
OCJIO)KHEHUS, OOJIbIIINE CPOKHM U CTOMMOCTh JICYCHHS CTajdd TYMUKOBBIMU
npoOiemMaMu COBpPEMEHHBIX MeTOJI0B. K cYacThio, MOSBUIOCH HOBOE pEILICHUE,

KOTOpOE AT BO3MOKHOCTh N30aBUTHCS OT ATUX HEJIOCTATKOB.

Jlnst mccnenoBaHusl HOBOM METOAUKH HEOOXOAMMO pa3paboTaTh YCTPOUCTRO,
CIIOCOOHOE HM3MEHSTh CBOM MapaMeTpbl B IIMPOKOM JUANa30HE U CTaTh IOCIE
HEOOJIBIION MOJIEpPHU3ALMK HMPOTOTUIIOM HOBOIO MEAMIIMHCKOTO ammapara. JTUM
YCTPOMCTBOM  SIBJISIETCSI TEHEpAaTOp YIbTPA3BYKOBBIX KOJEOAHUN, KOTOPBIN
npeIHa3HayeH JIsl 0OecreueHus] HauCKOPEHIIIero pacCTBOPEHUS JKEIUHbIX KaMHEN
B YPCOJE30KCHUXOJIEBOM KHUCIOTE, IIOBCEMECTHO NPHUMEHAEMON B JICYECHUU
KEITYHOKAMEHHOM Ooyie3HH, 3a Cu€T BO3pacTaHUs CKoOpocTd AupPy3um.
OCOOEHHOCTBIO ATOTO YCTPOMCTBA SIBISIETCS BO3MOXKHOCTH PAOOTHI HA YETHIPEX

yactotax A0 1 MI'n m mmaBHas peryjJnpoBKa MHTEHCUBHOCTU YJIbTPa3ByKOBOIO
12



U3Ty4YeHUsl. DTambl MPOCKTHUPOBAHUS JAHHOTO TeHepaTopa OyayT M3II0KEHBI B

CJIEIYIOIIUX pa3/iesiax.

1 O630p uTEpaTYpPBHI

1.1 TanHbIE CTATUCTUKH

[Ipn coBpeMEHHOM ypOBHE MEIUIMHBI U KaueCTBE OKA3aHUs MEIUIIMHCKHX
yCIyr HaOMIofaeTcs TEHACHIMS PaclHpOCTPaHEHHUs >KEITYHOKAaMEHHOW OoJie3HU
Jaxe B pa3BUTHIX cTpaHax. CTaTUCTUYECKUE UCCIEAOBAHUS CBUIETEILCTBYIOT 00
yBenuuenn Bo3HukHoBeHUs1 JKKb kak y B3pocibix, Tak U y gereil. K gaxropam
pucka 3a0ojieBaHUs OTHOCAT IIOJI, BO3pacT, AaHATOMHYECKHE OCOOEHHOCTHU
YKETYEBBIBOJSLIMX IyTEH, HACJIEICTBEHHOCTb, MAaJIOMOJBHKHBIA 00pa3 >KW3HH,
ynoTpeOieHre BBICOKOKAJTOPUHWHON W OOraToil XOJECTEPHHOM MHINU C MajbIM
CoZlepKaHUEM TMHUIIEBbIX BOJIOKOH, OXUpEHWe, caxapHbliii auaber. Crout
OTMETHUTh, YTO JJII OJJHUX U TE€X K€ BO3PACTHBIX KATErOPUN YaCTOTa MOSBICHUS
KEITYHOKAMEHHON OOJIE3HU y JKEHIIUH BBILIE, YEM Y MY>KYUH O JTAHHBIM OJHHX
UCCIIeIOBaHMi - mpuMepHo B 1,8 pa3 [1], mo npyrum ucrounukam - B 2,1 pasa [2].
N HaoOopoT, Kak AJIi MY>KYUH, TaK U JUIsl )KEHUIUH BEPOSTHOCTh BOZHUKHOBEHUS
00J€e3HN YBEJIMYMBAETCA C BO3PACTOM M HMMEET MaKCHUMajbHOE 3HAYEHUE B
cpenHeM K msatuaecsaTu rogaMm. B memom, B Poccum ot XXKbB crpamaror 3-12%

Hacenenus [3].
1.2 O6pa3oBanne KaMHel B KeJTYHOM ITy3bIpe

Ha pucynke 1 npeacraBiieH KeTYHbIN y3bIPb U )KEITYHBIE TPOTOKHU.
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Pucynox 1 — JKemuHslif my3bIph U KETYHBIC TPOTOKH: 1
— JHO JKeIYHOTO TY3BIpS; 2 — TENo KEITYHOTrO
ny3slpsi; 3 — KapmaH XapTMaHHa; 4 — mieiika; 5 —
My3BIPHBINA IPOTOK; 6 — crupagbHas 3acJIOHKa
Xaiictepa; 7 — TI€YEHOYHBIE TMPOTOKH; 8§ —
OO0 TEYCHOUHBIH TMPOTOK; 9— OOMmMI KEITIHBIN
nporok; 10— mamkpeatmyeckuii mpotok; 11 —
darepoBa ammnyna; 12 — cunkrep Ommu; 13 —
JBEHAIIATUTICPCTHAS KUIIKA; 14 — OOJBIION COCOYEK

JIBEHAIIATUIICPCTHON KUIIKH. [4]

[ly3pipHas xk€mub UMeeT ciaeAyromuid coctaB: okono 80%  Bombl,
snexkrpomutel (K', Na'), 0,7-1,6% xonecrepuna, 0,1-0,6% Ounupyouna, 12%
NEePBUYHBIC >KETYHBIC KHUCIOTHI (XO0JIeBas, XEHOICOKCHXoJieBas), (hochomumumpt

(13 HUX 4% - JIEUUTHH), TITyTaTUOH, UMMYHOTJIOOYIHHEI A 1 M, Mmy1uH. [5]

@akTOphl, MPUBOMASIINE K HAPYIICHUIO HOPMAIBLHOTO OOpa30BaHUS KETUH

BKJTFOUYAIOT:
a) [Ipo6Giembl 0OMeHa xonecTeprHa, OUTMPyOUHA U KaJIbIIHs;

0) Hapymenust paGoTbl sKeTYHOBBIBOISAILIUX MyTEH, MPUBOASIINE K 3aI€PIKKE

WJIH 3aCTOIO JKEITYH B KEITUYHOM ITy3bIPE;
B) MH{}peknonnbie 3a001eBaHMsl.

OO6pa3oBaHre KOHKPEMEHTOB B JKETYHOM ITy3bIpe MPOXOJIUT B ABE CTaauu. |
cTaaus, IpeaKaMeHHas, XapaKTepU3yeTcs CTYIEHUEM Kelluu U popMupoBaHuii €
B Owmapubeiii ciamk. Ha |l ctagun oGpa3yroTcsi KaMHHM Kak B JKEJTUHOM ITY3bIpE,

TaK ¥ B 00IIIEM JKEJITYHOM MTPOTOKE.

bunuaphsiii cnamxk (0T JatuHcKoro «biliarisy — >KeTYHBIA M aHTJIMICKOTO
«Sludge» — rps3p, THHA, JesMHAS Kallla, W, B3BECh) — 3TO CKOIUICHHE KPUCTAJUIOB
XOJIECTEpUHA, MMTMEHTHBIX KPUCTAJJIOB U COJIEH KajlblMs B OAHOM OOpa30BaHUH,

BO3HMKAIONee B OWIMApHBIX TMPOTOKAX U JKEMYHOM Ty3bipe. TepMHHOM
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“OunuapHbIil crnaak’ 0003HAYAIOT JHO0YI0 HEOJAHOPOAHOCTD YKE€TUH, BHISBIISIEMYIO

npu 3xorpaduyeckoM uccienoBaHud. [6]

JKenunble cONA M KENUYHBIE KOHKPEMEHTBI HAHOCST OBPEKICHUS CIU3UCTON
000JIOYKE KETYHOTO MY3BIPSI, YTO HETATUBHO CKA3bIBACTCS HA MPOHUIIAEMOCTH
MeMOpaH KJIETOK, KOJUIOMTHOM COCTOSIHUM K€Y U SIBJISIETCS TNPUUYUHON
BOCTIAJIUTEIIBHBIX MPOIIECCOB CTEHKU JKEITYHOTO My3bIpsi. PocT naBnenus u o0béMa
JKEJTYHOTO MY3bIpsi MPUBOAUT K CIIABIMBAHUIO COCYIOB, MPU 3TOM HApyIIAETCs
HUPKYJISIIAS KPOBH, MOSBIISIIOTCA €€ 3aCTOM B apTEPUOIaX, BEHYJIAX U KanuJuIspax.
[Ipu pUTENbHOM TEpeX)aTUU COCYIOB M 3aTPyAHEHHOM KPOBOOOpAIIEHUU

SHJIOTeHHAsI MHPEKIUS epepacTaeT B BUPYJICHTHYIO. [7]

Bce u3BecTHbBIC KOHKPEMCHTEI KCJIYHOI'O ITY3bIps YCJIOBCKA IIOAPA3ACIAIOTCA

Ha Tpu BHja [5]:

1) XonecrepuHOBbIE KaMHHU, HauOOJEE paclpOCTPaHEHHbBIE (BCTPEUAIOTCS Y
80-90% 6ombaBIX JKKB), comepxkamme cBoie 50% XoaecTepuHa M0 OTHOIICHHIO
K 00111ell Macce KOHKPEMEHTa, MOTYT TaK)K€ UMETh B CBOEM COCTAaBE 3HAUUTEIBHOE

KOJIMYCCTBO KaJIbITHAI.

2) UépHble NUTMEHTHBIE KOHKPEMEHTBI, COJAEpKAIIUE  MOJUMEPHI

HEKOHBIOTUPOBAHHOTO OUNMPYOUpHA, TUMHUPOJIEH U MYIIUH.

3) KopuueHeBbie NHUIMEHTHBIE KaMHH, COCTOSIIME, KaK TMpPaBUJIO, U3

OMMpyOMHATA KaJIbIIUS.

X0JIeCTEPUHOBBIE KaMHU O0pa3ylOTCs TOJNBKO B JKEITYHOM ITy3bIpe, JHOOBIE
XOJIECTEpUHOBbIE KaMHHU, BBISIBJICHHbIE B OOIIEM KEJIYHOM WM OO0IIEeM
[IEYCHOYHOM IIPOTOKAaxX, CJEAyeT paccMaTpuBaTrh, KaK MUIPUPOBABIIHAE U3
YKETYHOTO My3bIpsi. YepHble MUTMEHTHBIE KAMHUA OOBIYHO 00pa3zyroTcsl y OOJbHBIX
IIO’KUJIOT0 BO3pAcTa IIPU NEMOJIM3E, AIKOTOJIUM3ME U LIUPPO3€ MEUYECHU; OHU TAKKE
BO3HUKAIOT B JKEIIYHOM ITy3bIPE M PEAKO MUTPHUPYIOT B IIPOTOKHU. BOJIBIIMHCTBO

MMUTMEHTHBIX KaMHEH B IIPOTOKAx - 9TO KOPHWYHCBBIC ITMIMCHTHBIC KaMHM. Onu
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o0Opa3yroTcsi B TMpPOTOKax B pe3yiapTaTe OaKTepUaIbHOIO (PEepMEHTATHBHOTO
BO3/ICICTBUS HA KEITYHbIE TUTMEHTHI U (OCQOIUMHUIBI U YACTO COMPOBOXKIAIOTCS

PEIUIUBUPYIOIIMM FTHOMHBIM XOJIAHTHTOM. [7]
1.3 Metoabl Jgeuenus KKb
CoBpeMEHHBIE METO/IbI JICUCHUS JKSTIHOKaMEHHOM 00JIe3HN BKItovaroT [8]:

1. Hedapmakosioruyeckue:
a) COOJII0JICHUE JTUETHI;
0) yMEHbIIICHUE MacChl Tea;
B) TIOJIBIDKHBINA 00pa3 KU3HU U PU3NUECKHE HATPY3KU
2. ®apmakonoruueckue (IpuEM mpenapaTon)
3. Xupyprudeckue:
a) JTanapoCKOMMIecKasi XOJICIIUCTIKTOMHUS;
0) JarnapoToMUYecKasi XOJEIUCTIKTOMUS
0) SKCTpakopHopajibHas yIapHO-BOJHOBAS JIUTOTPHUIICHS,
B) KOHTAKTHOE PACTBOPEHHUE KOHKPEMEHTOB.

1.3.1 MeaukaMeHTO3HOE JIeYeHHe

MenukaMeHTO3HOE  PacTBOPEHHE XO0JIECTEPUHOBBIX KOHKPEMEHTOB
OCYIIECTBIISIETCS c MTOMOIIBIO XEHOJI€30KCUXO0JICBOM (XIXK) u
ypcone3okcuxoneBor (YAXK) «kucnor. JlaHHbIA METOA HMMEET BBICOKYIO
3((PEKTUBHOCTh U MPHU 3TOM HE SBJIAECTCA MHBA3UBHBIM, HO KaK W JIO00M Apyrou
crocod JIeYeHHs HMEET NPOTHUBOINOKA3aHUA. YPCOAEC3OKCUXOJIEBYIO KHCIOTY
HA3HAYAIOT TaKXKe IOCJE MPOBEACHUS XOJHMIICCTIKTOMHHM U JPOOJICHHUS KaMHE!
(MeToABl OYyIYT PAcCMOTPEHBI HIDKE) Il MPOPUIAKTUKA W TPEeAOTBpaIlCHUs
pPEIUIUBOB. YPCOAC30KCUXO0JIeBasi KUCIOTa — 30, 7P-AUruapokcH, SB-xoiaHoBas
KHCJIOTa — 3TO TUIpOQUIbHAs, HE 00Jiajaromas UTOTOKCUYHOCTBIO TPETUYHAs

KeIruHas KucioTa. [6]
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[Ipy MenuKamMeHTO3HOM JIEYEHHWU MPEANOYTEHUE OTAaETCsl mpenaparam
YIXK 3a cuér BbicOKO# 3(()EKTUBHOCTH M MUHHUMAIBHOM MMOOOYHOM JEHCTBUMU.
PaccmoTrpuMm  mpuHUMN  JEWCTBUSA — JTAHHOW  KHUCJIOTHI. ['uapodoOHBbIi,
HEACTEPUPUIIUPOBAHHBIA  XOJIECTEPUH  TPAHCIIOPTHUPYETCS B JKEIYU U
YAEPKUBACTCS B PACTBOPE C MOMOILBIO CMEIIAHHBIX KUPOBbIX MULELL. B cocTa
MUIICJIJT B XOJIAT KETUHbIC KUCJIOTHI, CONPsDKEHHBIE ¢ TaypuHOM (XoJeBasi, XJIXK
u JIXK) wm raunuHOM, a Takke JjenuTuH. [Ipu OONbIoi KOHIIEHTpanuu
XOJIECTEPHHA, BBIJIEISEMOrO IMEUYEHBIO, @ TAKKE MPHU HEIOCTATKE JKEITYHBIX KUCIOT
WM JICIIUTHHA MUIIEIUTBI OKa3bIBAIOTCS HECTIOCOOHBI K YACPIKAHUIO XOJECTEPUHA B
pacTBOpe, 4TO BEAET K €ro KpuUcTaum3anuu. JlanpHEeMmuid pOCT KPUCTAIOB
MPUBOJIUT K OOpa30BaHUI0 KOHKPEMEHTOB. PacTBopeHue kamHEl C MOMOIIbIO
YPCO/I€30KCHXO0JIEBOM KHCIOTBI OCHOBaH Ha oOpaTHOM »>(]dekTe: KHcIoTa
CIIOCOOCTBYET YMEHBIIICHHIO BCAChIBaHUS XOJECTEpUHA B KHIIEYHUKE U
BBIpAa0AThIBAHUIO €r0 B TEYEHH, CJIEAOBATEIBHO €ro IMOCTYIJICHUE B >KCITUHBIN
ny3elpb OyJeT CHIKAThCA. 3a CuéT TaJeHUs KOHIEHTpAIlMM XOJIECTEpUHA,
oOpa3oBaHME€ KaMHEW mpekpamaercsa, a cPopMHUpOBaBIIUECS KPUCTAILIbI
nepexoasaT B pactBop. Tawke YJIXK cmocobna o0pa3oBbIBaTh C XOJIECTEPUHOM
KUJKUE KPUCTAUIbl, YTO JIOMOJHUTEIBLHO TIOMOTaeT MPOIECCy PacTBOPEHUS
koHkpeMeHTOB. [8] Cpenu Hambosiee H3YyYCHHBIX KIMHUYECKUX JPPEKTOB
YPCOIE30KCUXOJIEBOM KUCIIOTHI BBIICISAIOT: (POPMUPOBAHUE KUJTKUX KPUCTAILIOB C
X0JIECTEPUHOM, BBIBOJ] XOJIECTEpUHA U3 KAMHEHW B JKeJIUb, CHI)KCHUE BCACHIBAHUS
XOJIECTEpHHA B KUIIIEUHUKE M €r0 CHHTE3a B MEUYEHHU, 00ECIeYeHNE YCTOMYUBOCTH
U TPOYHOCTH KJIETOYHOM MeMOpaHbl, BBITECHEHHE THAPOPOOHBIX TOKCHYHBIX

KEITYHBIX KUCJIOT, IPUBOISIIUX K Pa3pyIICHHUI0 MEMOpaH KJIeTOK. [6]

1.3.2 YnapHo-BOJIHOBASl X0JIEJTUTOTPUIICHSA

Paccmorpum  npyroit  cnoco6 siedenuss JKKB - ymapHo-BosiHOBas
XOJINUTOTpUIICUST (pUCYHOK 2). JlaHHBI METOJ HCHOJIb3YET BO3JCHCTBUE
aKyCTHYECKUX BOJIH HA KOHKPEMEHTHI JIJIs1 KX MEXaHUYECKOTo pa3pylueHus. Bomaxa

IIOCJIC IIPpOXOoaa OMOJOrNYEeCKUX TKaHEH AOCTHUTI'aCT KOHKPCMCHTA M BBI3BIBACT B
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HEM MEXaHMYECKHE CXKMUMAIOUIUME U pazKUMAIOIIMe HANpsKEHUs KaKk B MeECTe
BXOZ[a, TAK W B OOJIACTH BbIxojaa BoiHBI u3 kKamHs. [9] [Ipumenenue ynapHo-
BOJIHOBOW JTUTOTPHUIICMHA BO3MOXKHO TIPH pa3Mepax KOHKPEMEHTOB He Oosee 3 cM,
XOJIECTEPUHOBOM THUIE KaMHEH U OTCYTCTBHM HX KalbLM(YHUKAIUH, HOPMAIHLHOM
(GYHKIIMOHUPOBAHUM J>KEITYHOTO Iy3bIps. JIMTOTpHIICHS TPOTHBOIIOKA3aHA TIPHU
npuéMe aHTUKOATYJISTHTOB, HATMYUHU KOAryJIONaTHI U MOJIOCTHRIX 00pa30BaHUA 1O
xony ynapHoi BostHEL. [10] Ilpu wcmonp30BaHuM yAapHO-BOJTHOBOM JTUTOTPHUIICHH
oOpa3yeTcs OOJIBIIIOE KOJMYECTBO TECKAa M OCKOJKOB, KOTOpPBIE MOTYT CTaTh
OPUYMHON 3aJepKKM BBIBEJICHUS JKEJIYM B JBEHAILUATUIEPCTHYIO KHILIKY U
OKa3aThCs B aJIbHEHIIIEM HCTOYHUKOM PEUANBHOIO 00pa30BaHUsI KOHKPEMEHTOB.
[11] Cpeam ociOXHEHHWI TMOCIe YIApPHO-BOJHOBOW JIMTOTPUIICHU BBLICISIOT
xkemunyro  komuky (30-50%), ocTpelii  XOJEUMCTUT, NaHKpeatuT (2-3%),
XOJIEIOXOJINTHA3 C  pPa3BUTHEM  MEXaHMUYECKOH  JKENTyXH, MHKpPO- H
MakporeMatypuro (3-5% HaOII0/ICHHIT), TeMaTOMbl TI€YEHHU, KEITYHOTO IY3BIPS,

npasoit mouku (1%). [7]

Mbe3oKpws TN Nk —5 - Napafonuyacuwid pednecTop

Pucynok 2 - DkcTpakopriopaibHasi yaAapHO-BOJIHOBAS JUTOTPHUIICUS
(TbE303JIEKTPUYECKU TeHepaTop). BobHOM JIEKUT HA JKUBOTE, YAPHBIE BOIHBI
MIPOXOJISAT YEPE3 HAMOJHEHHBINA BOJION pe3epByap U (DOKYCUPYIOTCS Ha KaMHE

XEMUHOTO Mmy36Ips. [12]
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1.3.3 Ypecko:KHO-TPaHCTeNATHYECKUH X0JIeJTUTOJIN3

OpnuMm u3 uHBa3uBHBIX MeTonoB JiedeHus JKKb sBisiercs dpeckoxHO-
TpPaHCTeMaTHYECKUl Xonenutonu3 (pucyHoK 3). Uepe3 KOXKy M TKaHU IE€YEHU B
KEIYHBIA MY3bIPh MOJ] PEHTI€HOJIOTMYECKUM WA YIbTPa3BYKOBBIM KOHTPOJIEM
BBOJUTCS KaTeTep, MO KOTOPOMY IIOCTYHNAET pPAaCTBOPHUTENb XOJIECTPUHOBBIX
KOHKPEMEHTOB - METWJI-TepL-OyTUIOBBIA 3Qup wiu nponuonatr >¢up. Crout
OTMETUTh BECbMa BBICOKYK 3((PeKTUBHOCTh JaHHOro cmnocodba. Ho mnpu
MOMAJaHUN PACTBOPUTENS B JABEHAALATUNEPCTHYIO KHUIIKY MOTYT BO3HHUKHYTH
TaKUe CEphE3HBIE OCIOXKHEHMs, KaKk IyoAeHUT U remoiu3. Co BcachlBaHHEM

pacTBOPUTEIIS CBA3aHBI 3amax d(upa u30 pTa U COHIUBOCTD.

Mpyaman Mevers
CTeHKa

NBeHanaTANSPCTHAR
KHLLIE ) \
G

Pucynok 3- UpeckoxHast upecrieuéHoUHas KaTeTepu3alus KETYHOTO My3bIps

JUTSL pAaCTBOPEHUS XOJIECTEPUHOBBIX KAMHSAX METHIOYTHIOBBIM 3upom. [12]
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1.3.4 JlanaporoMu4ecKkasi ¥ JanapocKONu4YecKast X0JAMINUCTIKTOMUS

JlocTaToyHO pacnpOCTPaHEHHBIM SIBJSIETCSl CIIOCOO JIeUEHHUs TO0JI Ha3BaHUEM
XOJICIIUCTIKTOMUS, TPEACTABISIIONUNH COO0H OMEpaTMBHOE BMEMIATEIIbCTBO.
JIaHHBIT METOJ OYEHb BAXEH, IMOCKOJbKY B OTHEIBHBIX CIIydasX SBJISECTCS
eAMHCTBEHHO BO3MOKHBIM. Ho Takoit crioco6 neuenus XKKb xapaktepeH yactoroi
Y TSDKECTBIO OCJIOKHEHHM. B HacTosimee Bpemsl TpaaULIMOHHAS XOJCHUCTIKTOMUS
BBHITECHEHA JIAMMAPOCKOIMMMYECKON XoJullecTIKToMUue (pucyHok 4). Ilpu nmanHoi
npoleAype B OpIOIIHYIO TMOJOCTh 3aKauyMBalOT YIJEKUCIBIM Tra3 W MoJ
o0e300MBaHMEM BBOAST  JIAMApPOCKON W WHCTPYMEHTAJIBHBIE  TPOAaKaphl.
[Iy3bIpHBIA TNPOTOK M COCYABl JKEITYHOTO MY3bIPSI OCTOPOKHO BBIIEISAIOT U
KIMNUPYIOT. [lJI4 remocTtasa HCHOJB3YIOT AJICKTPOKOATYISLHUI0 WA  JIa3ep.
JKEmuHpI My3bIph BBIACISIOT HU3 JIOKA M yAQISIOT HeaukoM. [lpu Hannumu
KPYIIHBIX ~KOHKPEMEHTOB, 3aTpyJHSIOIIMX H3BJIICUCHHE IIpenapara 4epes
HEPEAHIOID OPIONIHYI0 CTEHKY, X HM3MEJIbYaloT BHYTPH KETUHOTO Mmy3bips. [12]
Opnnako, Mmpu 3TOM Omepaly BbIIIE PUCK TSDKENBIX OCIOXKHEHHH (Hampumep,
MOBPEXKICHUS KETYHOTO MPOTOKA), KOTOPHIE TPEOYIOT B TabHEHIIIEM OOJIBITION 110
00beMy BOCCTAaHOBUTEIHHOM omepammu. B cBsizm ¢ 3TuUM, Tpedyercs CTpOro
coOJIIOaTh MOKAa3aHUsI U MPOTUBOMNOKA3aHUS MPU yAAJICHUH KETYHOTO Iy3bIpS.

Kpome Toro, pmanHas omnepanus TpeOyeT Haluyusi HOBEHIIeH aoporoi

BUJICOTCXHUKH, & TAK)KE BHICOKOW KBATU(UKAIIUKN XHUPYProB. [7]

20



Pucynok 4 - Jlanapockonuyeckasi XOJIELUCTIKTOMMUS, a — 3HJIOCKOI U
MHCTPYMEHTAJIbHBIE TPOAKAphl BBEICHBI B OPIOLIHYIO MOJIOCTh; O — MepeBs3Ka

MY3BIPHOTO MPOTOKA MPH MOATATHBAHUY 32 JKETUHBINA My3bIph. [12]

Pexomennyss mnanmenty ¢ JKKb omneparuBHOe BMeEIIAaTeNbCTBO, BCETIA
cleayeT IMOMHHUTb O TOM, YTO XHUPYPTHUECKOE JIEUEHUE — OTO JMUKBUAALUSA
MOCJIC/ICTBUMA KEITYHOKAMEHHOW OOJIe3HW, a HE JICUCHHE €€ CYTU. B CBs3M ¢
YAOBJIETBOPUTEIBHBIMU PE3YJIbTATAMU XOJIELIUCTIKTOMHUM MPU BBINIOJHEHUH €€ B
IJJAHOBOM TOpsiIKE 0€3 «OTAr4aromux oO0CTOATENbCTBY (MOXKWIOW U CTapueCKUi
BO3pacT, mrenbHbli aHamHe3 JKKD, OCTpbpIM KanbKyJle3HBIM XOJELHUCTHUT,
MEXaHUYecKas >KeJITyXa W Jp.) XUPYpPrH 3a4acTyl0 CUHTAIOT, YTO YAaJICHHUE
KEJIYHOTO IMY3bIpsi TOJHOCTHIO pemiaeTr mnpobiemy 3aboneBanus. K coxanenuro,
ATO JAJIEKO He Tak. [0 JaHHBIM pa3IMYHBIX ABTOPOB, MOCJE XOJEHUCTIKTOMUU
KaI0Obl «TaCTPOIHTEPOIOTHUECKOTO» Xapakrepa HabmonaTes y 5-48% u naxe
y 74,3% OOnbHBIX, a pa3jUyYHble HAPYLICHHs MUIIEBAPEHUS — MPAKTUYECKU Y
100% mnaruenToB. YKayoObl MOSIBIASIOTCS Ja)xe y MaIlMeHTOB ¢ O0€CCUMIITOMHBIM
teueHueM JKKb, mepenecmmx xoneuuctakromutro. Ha orcyrcTBue mnepeMeH B
CaMOYYBCTBMM YKa3blBalOT 25%, Ha yxynumeHue — 29%, a Ha BO30OHOBIIEHHE
Oojeii B OJKUBOTE€ — OKOJO TpeTd TmanueHToB. MHBamumamu mocre
XOJICIIUCTIKTOMUN E€XKETOJHO CTaHOBATCA OT 2 a0 12% Oonbubx. Hepemnxu
peunauBel XKKb mocne onmepamuu (mo 10% u Gonee). ¥V 30-40% mnarueHTOB
pa3BUBAETCSl TaK Ha3bIBA€MbIN MOCTXoJienucTIKTOMUueckuit cunapom (IIX3C).

[13]
1.3.5 3akuro4enne mo pasuesny

Bce COBPEMCHHBLIC MCTOAbI JICUCHUSA ’KEITYHOKAMEHHOM OO0JIE3HH HMEIOT
uenmﬁ pAd HEAJOCTATKOB. Takue MCTOJbI KaK XOJCIHMUCTIKTOMUA, YAAPHO-BOJIHOBAA
JJUTOTPUIICHA M KOHTAKTHOC PaCTBOPCHHUC KaMHEH B »XEITYHOM ITy3bIPp€ HMCIOT
U3bSHBI B 0€30MaCHOCTH U OTCYTCTBUM PHCKAa BO3HHMKHOBCHHA OCJIOKHECHHUH.
MGI[I/IKaMeHTOSHOG JCUCHUC MJIUNTCA, B CPCOAHCM, 10 2-X JIT U SBIISIETCS JOBOJIBHO

3aTpPaTHBIM.
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Bonpmum marom B nedennu JXXKKb MoxeT ctath MojepHmM3aius Hanbosee
npuemiieMoro u 3Q¢GEeKTHBHOTO METO/a, B XOAE€ KOTOPOUW OYJEeT yCTpaHEHO €ro
cnaboe Mecto. TakuMm maroMm OyAeT COKpallleHHUE CPOKOB JICUEHHS C MOMOIIBIO
npemnapaToB. JlocTuraeTcs 3Ta 1eib NyTEM TaKoro BO3IACHCTBHS HA KOHKPEMEHTHI,
npu kKotopoMm Aud@dy3us pacTBOPAIONIETO BeliecTBa (YPCOAEXOKCUXOJEBOU
KHCJIOTBI) Oyner Haubosee >(PQPeKTUBHONW. DTO 3aMETHO YCKOPUT MPOIEcC
Iepexo/ia X0JIeCTEPUHOBBIX KPUCTAIOB B pacTBOpP. C MOMOIIBIO YIBTPa3BYKOBOTO
U3ITy4YEHUs ONpEeIEHHON YaCTOThl U MHTEHCHUBHOCTH MOHO JOOUTHCS TaKOro
apdekra. MHTeHCHUPUKAIMS MEIUKAMEHTO3HOTO PpAacTBOPEHHUS KOHKPEMEHTOB
KEJIIYHOTO TMY3bIpsi OyAeT OCYIIECTBIATHCS C TOMOIIBIO  YIBTPa3BYKOBOIO

reHeparopa, MPOEKTUPOBAHUIO KOTOPOTO OyAyT MOCBSLIEHBI CAEAYIOIINE Pa3IeIbl

2 O0beKT " METOAbI UCCJICA0BAHUA

Meton uHTEHCHU(UKAIIMM MEIUKAMEHTO3HOTO PAacTBOPEHUS KOHKPEMEHTOB
KEJITYHOTO MY3bIPs C TOMOIIBIO YIBTPA3BYKOBOTO U3IyUeHHs TpeOyeT MpOoBeIeHUs
MOJIHOMACIITAOHBIX ~ MCCIAEAOBAHUM €  KMCHOJB30BAHUEM  YIIBTPA3BYKOBOTO
reHepaTopa, crocobHoro (popmMupoBaTh UMIYJILCHl B AHana3oHe 4acToT oT 450

k't 1o 1 MI'u ¢ uaTeHcuBHOCTHIO M3nydyeHus ot 0,1 no 0,5 Br/cm?.
2.1 U3yueHune aHAJIOTOB

PaCCMOTpI/IM HanoOoce NOoAXOAAIIMUC II0 IIapaMeTpaM TI'OTOBBIC PCHICHHA,

MMEIOIINECS HAa PhIHKE HA CETOAHSIIHMI JIEHb.
2.1.1 Ynprpa3BykoBoii TepaneBtuueckuii annapar ¥Y3T-1.01.0 «APCA»
Texnuueckue xapaxmepucmuxu:

e YACTOTA YJIbTPA3BYKOBBIX

xonebanunii, MI'1; 0,88 +0,03%; 0 "APCR”

YAbTPa3sy Koy

“ockui annapay
3T 1-01.¢

e 3] ¢dexTuBHAST UHTEHCUBHOCTH

U3JIy4eHUs (TUCKPETHO

Pucynok 5 - anmapar Y3T-1.01.® "APCA"



perymupyemas), Br/em2 0,05; 0,1; 0,2; 0,3; 0,4; 0,5; 0,6; +35%;
JTUCKPETHO peryiaupyemMoe Bpems nporneayp, Mud 1-10 (aepe3 1 Mun);
3¢ deKkTUBHAS MJIOAAb U3ITydaTes, cM2 4;

BpeMs yCTaHOBKHU pabodero pexxuma, He 6omnee, muH 0,5;

pexXuM paboThl B TeUeHHUe 6 4 padoTta - 10 MuH;
MOBTOPHO-KPaTKOBPEMEHHBIN MEPEPHIB - 5 MUH;

noTpedasieMasi MOIIHOCTh, He Oonee, BA 10;

HanpspKEHUE MUTAHUS OT CETU IepeMeHHOoro Toka yacrotoi S0I', B 220

+10%;

UHAMKAIMS paOoTHI amnmnapara:
- TEKyIlIEe BpeMs;

- OKOHYaHHUE TIPOLICTYPHI;

cBeToBas nudpoBas;

3BYKOBAS;

CPEIHHI CPOK CITYXKOBI, JIET 3;

cpeaHsisa HapaOOTKa Ha oTKa3, ukjoB, He MmeHee 10000;

rabapuTHbBIE pa3Mepbl, MM:
- OJIOK IIMTaHUS;

- DJICKTPOHHBIN OJIOK;
90x55x52

240x78x52

Macca, He 6osee, KT

- ook mutanusa 0,47

- anekTpoHHbIN 6ok 0,4
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[ena: 8500 pyoseit

JlaHHOE YCTPOWCTBO CIIOCOOHO T€HEPUPOBATH YIBTPA3BYKOBBIE KOJIEOAHUS C
HY>KHOM JIJIsl HCCTIEI0BaHNN MHTEHCUBHOCTBIO, HO CHOCOOHO paboTaTh JIMIIb Ha

OJJHOU YacTOTE.
2.1.2 Anmapar ans ynpTpa3BykoBoi Tepanuu Y3T-1.04 O
TexHnyeckue XxapakTepUCTUKH:
- Hanpspkenue nutanus, B ~220
- YacroTa ynbTpa3BykoBbIX KosneOanuit, MI'r 0,88
- D dekTruBHAA MJIOUIaAb U3ITydaTeNnen, cM2.:
-NUYTO0,88-1.090 1

-NvyT0,88-0,5.10 ® 0,5

i, e P

- nl
A

n m mn

. gann 0N "

Ly —

- Pexxum paboT HenpephIBHBIN U

VMI1YJIbCHBIN

- PerynupoBka ornaBaemon

MOIIHOCTH CTyII€CHYAaTasa

- IHTEHCHUBHOCTB YJIBTPa3BYKOBBIX PucyHok 6 - armapar Y3T-1.04 O

Kose0aHui
- o crynensim, Br/cm3 1,0; 0,4; 0,2; 0,05
- JInuTenbHOCTh MMITYJIBCOB, MC 2, 4 1 10
- HactoTra moBTOpEHMS UMNYJIbCOB, ['11 50
- MouHocts notpebisieMast oT cetd, BT He 0onee 50
- 'aGaputHbie pazmepsl, MM 346x295x145

- Macca amnmapara, kr He 6osee 7
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Ilena: 33125 pyOmnei.

Amnmapat Y3T-1.04 O umeeT He0OXOUMBIN JUara30H HHTEHCUBHOCTH

U3Ty4YEHUs], HO TeHEpUPYeT Kojiebanus ToJbko Ha yactore 880 kI 'm.

2.1.3 Anmnapar yJibTpa3ByKOBOM TPeX4acTOTHBIHN JieueOHO-

KOCMETOJIOTHYECKH MHOTOGYHKIIMOHANBHBINH Y3M- 01 «I"anares»
Texnuueckue xapakmepucmuxu.:
o Yacrora:
- Kanman 1 - 23-32x['g
- Kanan 2 - 880kt
- Kanan 3 - 2640kI 11

e VIHTEHCUBHOCTH KOJICOAHUN

uziydareneit - 1BT/kB.cm

« Omnexrponuranue - 220B 50I'n Pucynok 7 - armapar "Tanares" Y3M-01

o Pa3zmep - 440x265x155mMm

Bec - 5kr.

ena: 109700 pyo6eii.

Amnmapart "T'anates" Y3M-01 criocobeH paboTaTh Ha TPEX YaCTOTAX, HO JIUIIIb

OJIHA U3 HUX BXOJHUT B HEOOXOUMBIN JIJIsl UCCIICIOBAHUNA TUATIa30H.
2.1.4 Annapart neuebHo-kocmeTosiorudeckuiit AMJIK 3.01 I'anates

Texuuueckue xapakmepucmukxku.

e () ™




VY IbpTpa3ByKOBO# pexuM pabOThI: yacToTa Kosebanuit uamydarens 28, 880,

2640k 1.

PerynupoBka momnHocTr

. Pucynok 8 - anmapar "T"anaresa" AMJIK 3.01
KOJICOaHMI W3TydaTes.

MUKpPOTOKOBBIN peKUM pabOTHI: BeIHMUMHA TOKA 10 640MKA.

dopma ToKa: MpAMOYTOJIbHAs, TpalneleranbHas, MeaHap, CHHyCOUTaIbHas,

raJbBAaHUYECKUI TOK.

[TonstpHOCTE: MOHOTIOSIPHBINA, OUTIOJIIPHBIN, TONIEPEMEHHO MEHSIOIEHCS

HOJISIPHOCTH.
Yacrora ot 0,3 1o 500umc/c.
CranaapTHbIC IPOrPaMMbI, KOMILJICKCHBIC TTPOIPAMMBI.
Yuciio 3anuchiBaeMbIX B JIGKTPOHHYIO ITaMATh IIporpamm 16.
PyuHoil pexum paboThl.

Pexum pa6OTBI QJICKTPOMUOCTUMYJIOUN: aMINUINTyJda BBIXOJHOI'O TOKa 10

25B.
Onektponutanue ot cetu 200B.
["abaputHbie pazmepsl 440x265x155mm.
Macca Skr.
Ilena: 141000 py0Geii.

Anmapat AMIJIK 1.03 pa6oraet Ha yactorax 28, 880 u 2640k 11, uTo HE

YAOBJICTBOPACT YCIIOBUAM IIPOBCACHUA UCCICAOBAHNA.
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2.2 Pemienue

W3ydeHnne Hanbomee MOaXOASIINX anapaToB Ha PIHKE BBISIBUJIO OTCYTCTBHE
HEOOXOJMMBIX YCTPOWCTB IJisi TPOBEACHUs wuccienoBanuii. CremoBaTenbHO,

CJICTYIOIIM [IarOM CTAaHOBUTCS Pa3pabOTKa TAKOTrO YyCTPOHCTBA.

K wmeamko-TexHMYECKMM  TpeOOBaHMSIM MPOCKTUPYEMOTO TEHeparopa

yIIBTPa3BYKOBBIX KOJIEOAHUI OTHOCSTCS:
a) PeKUM TeHEepaIliH - HeIIPEPBIBHBIIA;
0) ¢dopMa curHana - npsIMOyTOJIbHAS;
B) 4acTOThI paboThl ycTpoiicTBa - 450, 600, 880, 1000 xI11;

I') UHTEHCUBHOCTbh W3JIYyYEHUs PETrYJIUPYETCsS HENPEPBIBHO B IMpeaenax - oT

0,1 mo 0,5 Bt/cMm2;
1) CKBaXXHOCTb - 2;
€) yIpaBJeHHUE OCYIIECTBISICTCSI KHOMTKAMH M MHBIMU TIEPEKITIOYATEISIMHU;
) peKUM pabOTHI U IApaMeTPhl U3TYUCHHSI BBIBOASATCS Ha JUCILICH;
3) HUTaHKE OT UCTOYHHKA C BBIXOJHBIM IIOCTOSIHHBIM HanpspkeHuem 50 B;
1) TpeOOBaHUS K IIEKTPOOE30MaCHOCTH:

3BEHOM, KOHTAKTUPYIOLUIUM C TEJIOM, SIBISIETCS TOJIOBKA YJIbTPa3ByKOBOTO
U3JIydaTensi, KIHYEeBOW KOMIIOHEHT KOTOpou - mbe3odneMeHT. CormacHo ['OCT
30324.0-95 (MK 601-1-88)/ TOCT P 50267.0-92 (MOK 601-1-88): uzgenue c
paboueil YacThlO, HE HMEIOLIEH JIIEKTPUYECKOT0 KOHTAKTa C CEpJLeM,
u3roraBiuBaercsa no tuny B (B - uzgenue, obecneumBaroiiee OInpeaeIeHHYIO
CTETICHb 3allUThl OT TMOPAXKEHUs DJJIEKTPUUYECKHUM TOKOM, B YaCTHOCTU B
OTHOILIEHUU: JOMYCTUMOIO TOKAa YTEUKH, HAJIEKHOCTU COCTUHEHHI 3aIUTHOTO

3a3eMJIeHUs (MpU €ro HAJMYKUK)).
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_ 3AIAHME JJISl PA3JIEJIA
«@UHAHCOBBIII MEHEJUKMEHT, PECYPCOD®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
CTyneHry:
I'pynna DPUO
1121 IOnomes Anekcannp Hukomnaeuu
HucTuTyT Hepaspyaromero KoHTposis Kadenpa IIMD
Yposenn 00pasoBanus BaKaHaBpHaT Hanpapienne/cnenuanbHOCTh Buorexuunueckue

CHCTEMBI U TCXHOJIOTUH

Hcxoanbie 1aHHbIE K pa3aeny «PHUHAHCOBbII MEHEI:KMEHT, pecypco3(p(peKTUBHOCTH U

pecypcocoepeskeHue:

Cmoumocmsb pecypcos HayuHoeo ucciedosanus (HH):

mamepuarbHO-MmexHU4YeCcKux, JHepeemuiecKux, d)MHaHCOGblx,

qu)OpMCllﬂlOHHblx u yenoeedecKkux

Pabota ¢ wH(pOpMamuen, MpeacTaBICHHOH B
HAY4YHBIX  IMyONMKalusx, AHAJIUTUYECKHUX
MaTepuangax, CTaTUCTUYECKUX  OOJUICTEHSX,
HOPMaTUBHO-TIPABOBBIX TOKYMEHTAX.

Hopmbl u nopmamuessl pacxodosanusi pecypcos

OnpefienieHre CTPYKTYphl IUTaHA TMPOCKTa W
TPYAOEMKOCTH paboT, pa3paboTka rpaduka
nposeneanss HTU, 6iomxer HTU.

HCT’!OﬂbS’yeMGﬂ cucmema HGﬂOZOO6ﬂOOfC€HUﬂ, CmMaeKu HAajlocoe,

OmUuCﬂEHMﬁ, ()uCKOHmMpOGaHM}Z u er()umoeaHuﬂ

Onpenenenne MHTETPAITBHOTO  [TOKa3aTeIst
¢uHancoBOl 3 (PeKTUBHOCTH, WHTETPATLHOTO
MOKa3aTes pecypcoadheKTHBHOCTH,
WHTETPaILHOTO ToKa3aTeisi d(PpQPEeKTUBHOCTH U
CpaBHUTENbHOW d(P(PEeKTHBHOCTH BapUAHTOB
WCTIOJTHEHHSI
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IlepeyeHsb BONMPOCOB, MO/JIEKAIIMX HCCIET0BAHNIO, TPOEKTHPOBAHUIO U pa3padoTke:

1. Oyenka xommepueckoeo nomenyuana, nepcnexkmusnocmu u | OnpenencHHe  MOTEHIMAIOB  MOTpeOUTENs
anemepnamus nposeoenus HU ¢ nosuyuu pe3ynbTaTOB uccienoBannsa, SWOT-ananus,
pecypcosghpexmusnocmu u pecypcocbepeiceHist OIIpeIeTICHHE BO3MOIKHBIX aIbTEPHATUB

MPOBEICHUSI HAYYHBIX HCCIICOBAHUI.

2. IInanuposanue u popmuposarue 0100xHCeMa HAYUHBIX [TnanupoBanue 3TarmoB pabOTHI, OMpECICHUES
uccnedosanuii KaJCHIapHOTO rpaduka TPyJoEMKOCTH PabOTHI,

pacdeT OroKeTa.

3. Onpeodenenue pecypcnoil (pecypcocbepezaiouyeil), Onenka CpaBHUTEIHHOU 3¢ (HEeKTUBHOCTH
Qunancosot, 0100eMHOI, COYUATLHOU U IKOHOMUHECKOU | IPOEKTA.
apexmusnocmu uccredosanus

Hepe'{enb rpa(l)n'{eCRoro MaTEePHUAJIA (c mounvim yrazanuem 06a3amenbHbIX yepmedicetl) .

Oyenka KOHKYpeHmoCcnocoOHOCmuY MeXHU4ecKux peueHuil

Mampuya SWOT

Anvmeprnamugvl npogedenus HU

Tpagux nposedenus u 6100xcem HU

Oyenka pecypchoil, punancosoil u IkoHomuyeckou sppexmusnocmu HU

g0 PE

\ JaTa Bbl1a4u 3a]aHud U1 Pa3/jesia 1o JHHeHHOMY rpagury |

3ananue BbIIaJ KOHCYJIbTAHT:

JlonxHOCTD (017 (0] Ydenasi cTeneHs, Moanucey Jata
3BaHHMe

JlomeHT Janxos AT K.H.H.

3anaHne NPUHAT K HCIIOJTHEHUIO CTYACHT:

I'pynna [7(0] Hoanuch Harta

1121 FOnomes A.H.

4 OUHAHCOBBIN MEHEIKMEHT, pecypco3QGeKTUBHOCTH U pecypcocOepe:keHue
Bsenenne

B  Hacrosimiee BpeMsi = MEpPCHEKTUBHOCTh  HAy4YHOrO  MCCIIEIOBAaHUS
OTIpENIETISIETCS. HE CTOJBKO MACIITa0OM OTKPBITHS, CKOJBKO KOMMEpPUYECKOU
HEHHOCTBIO pa3paboTku. OneHKa KOMMEPUECKOM 1IEHHOCTU pa3pabdO0TKH SIBISETCS
HEOOXOJWMBIM YCJIOBHEM TIPH TIOMCKE WCTOYHHKOB (DHMHAHCUPOBAHUS IS

MMPOBCACHUS HAYIYHOI'O UCCICAOBAHNA U KOMMCPIHUAIN3AINH €0 PE3YJIbTAaTOB.

B nmanHOoM pasnene OPOU3BOAUTCS YYET BCEX TEXHUKO-2KOHOMUYECKHUX
(GakTOpOB Ha KaXKIOW CTaluU MPOEKTUPOBAHUS, OLICHUBAETCS, OYJET JIM MPOIYKT
BOCTpPeOOBaH PHIHKOM, KaKOoBa OyJIEeT €ro IieHa, KaKOB OI0JKET HAyYHOTO MPOEKTA,

KaKoW CpOK MOTpedyeTcs AJis BBIXOAA Ha PHIHOK U T.1.
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Llenbto pazgena «DUHAHCOBBIA MEHEMIKMEHT, pecypcodr(HEKTUBHOCTh U
pecypcocOepexeHre» ABJIACTCS IIPOEKTUPOBAHKE 51 CO3/1aHue
KOHKYPEHTOCIIOCOOHBIX pa3pabOTOK, OTBEYAIOIINX COBPEMEHHBIM TPEOOBAaHUSIM B

obnactu pecypcodPeKTUBHOCTH U pecypcocOepeKeHUS.

4.1. OneHka KOMMepPYeCKOro NMOTeHUHAJIa U NMEepPCHeKTUBHOCTH NPOBeEACHUs!
HAYYHBIX  HCCICJ0OBAHMH ¢  NO3UUMM  pecypcodexkTHBHOCTH U

pecypcocodepeskeHust
4.1.1 TloreHuMANbHBIE OTPEOUTEH Pe3YJIbTATOB HCCJIEI0BAHUSA

Jia aHanuza moTpeOuTeNnel pe3yabTaTOB HCCIEAOBAaHUSA HEOOXOIUMO

pPacCMOTPETH LIEJIEBOM PHIHOK U MPOBECTH €T0 CErMEHTUPOBAHHUE.

[leneBbIM pBIHKOM YJIBTPA3BYKOBOI'O TEHEpaTropa JUisi WHTEHCU(DUKAUU
MEIMKAaMEHTO3HOTO PAaCTBOPEHUsI KOHKPEMEHTOB JKEIIYHOTO ITy3bIps SIBISIOTCS

YaCTHBIC U TOCYyAapCTBCHHBIC MCAUIIMHCKUEC YUPCIKACHUA.

K cermeHTam pbIHKa OTHOCSTCS OOJBHMIBI, MOJIUKIMHUKH, KOMIIAHHUU IIO
WU3TOTOBJICHUI0 M PEMOHTY MEAMLMHCKOM amnmaparypbl, CEPBHUCHBIE LIEHTPHI U

YaCTHBIC KIIMHHUKH.

HccnenoBanusi, MpOBOANMBIC B TAaHHOW paboTe, SIBISIOTCS HHUITMATUBHBIMU B
paMKax Hay4HO-HCCIEIOBATEIbCKON pabOThl IS  MEAMIIMHCKOM  OTpaciu.
CrnenoBaTesibHO, MOTEHIMAIBHBIMU TOTPEOUTENISIMU PE3YIBTATOB HCCIICIOBAHUS
SBJISIIOTCS TOPOJICKME M YaCTHBIC ITOJUMKIMHHKHA, PACIOJIOKCHHBIC B JIFOOOM

obnactu Poccuiickoit denepanuu.

CermMeHTHpOBaHHME pBIHKA YCIYyr 1O pa3paboOTKe  YIbTPa3ByKOBOTO
reHepatopa  JUid ~ HMHTEHCH(UKALIMU  MEIUKAMEHTO3HOTO  PacTBOPEHHUS
KOHKPEMEHTOB JKETYHOTO IMy3BIPS MOKHO MPOBECTU IO CICAYIONINM KPUTEPHUSIM:
PUCK OCJIOXHEHMH, BO3pacT manueHTa. KapTy cerMeHTHpOBaHHUsS pbIHKA
npejacTaBiieHa B Tadaume 7.

Tabmuuma 7 - Kapra cerMeHTHMpOBaHMsSI pbIHKA YCIyr 1O pa3paboTke

yIBTPa3ByKOBOTO TeHepaTopa
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Puck ocioxkHeHuMn
Bricokuin Cpennuii HU3KNHU

Or 20 1 2,3
5 5 | M0 40 et
<
& = Or 40 1 2,3
/M % o 55 mer

= Or 55 1 2 3
JIET U BBIIIIE

1 — XomuuecTokTomMust; 2 — DKCTPAKOPIIOPATIbHAS IUTOTPHUIICHS;

3 - JIuTonmuTHueckas Tepanus ¢ IPUMEHEHUEM yIbTPa3BYyKa.

Kak BHJIHO M3 KapThl CETMEHTUPOBAHUS, METOJI JIMTOJIUTUYECKON TEpanuu ¢
IPUMEHEHUEM YJIbTpa3ByKa HE HMMEET KOHKYPEHTOB Ha CErMEHTaxX C HU3KUM
YPOBHEM OCJIO’)KHEHUH. [ MalueHToB crapuie 55 JeT jgydile BCEro NpUMEHAThH
METOJI JIMTOJIUTUYECKON Tepamnuu, T.K. IPUMEHEHHE OCTaJbHBIX METOJOB MOKET
BbI3BAaTh CEPbE3HBIC OCIOKHEHUS U JaXe JIeTalbHbIH McX0oA. (OCHOBHBIM
IPEUMYIIECTBOM JIMTOJIMTUYECKON Tepanuu sBiseTcss (aKT TOro, 4To METOJ

HEWHBA3UBHEIN, a COOTBETCTBEHHO U 00Jjiee O€30MacHBIN.
4.1.2 AHaiu3 KOHKYPEHTHBIX TEXHHYECKHX pelieHu i

AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PELIEHUN TPOBEAEH C TOMOILBIO

OIICHOYHOM KapThl, MPEJICTaBICHHON B TabyuIle 8.

Tabnuna 8 - OuenouHas KapTa JJIsl CpPaBHEHUS! KOHKYPEHTHBIX TEXHUYECKIX
enieHui (pa3paboTok)

Bec Bannbl KoHKypeHTO-
KpuTepum oueHKu KpuTe- CNocobHOCTb
pusa EKl EKZ 5d> KKl KKZ Kd)
1 2 3 4 5 6 7 8
TexHUUYeCKue KPpUTepumn oLueHKU pecypcoaPpPeKTUBHOCTH
1.Ynob6cTBO B 3KcnayaTaumm 0,1 3 3 5 0,3 |0,3 |0,5
(cooTBeTtcTBYET TPEOOBAHUAM
notpebutenei)
2. DHEeproaKoOHOMUNYHOCTb 0,1 4 2 4 04 |02 |04
3. HapgexHocTb 0,15 5 3 4 0,75 10,45 | 0,6
4. be3onacHOCTb 0,2 1 3 5 0,2 |06 |1
5. MpocToTa aKcnayaTaumm 0,1 2 3 4 0,2 {03 (04
JKOHOMMUYECKUE KpUTepUn oueHKU 3P PEeKTUBHOCTH
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1. KoHKypeHTOoCnocobHocTb npoayKkta | 0,05 4 4 5 0,2 [0,2 [025
2. YpoBeHb NPOHMKHOBEHMA Ha 0,05 3 3 4 0,15 | 0,15 | 0,2
PbIHOK

3. LleHa 0,1 2 3 5 0,2 (03 |05
4. MNpepgnonaraembiii CPOK 0,05 5 3 4 0,25 | 0,15 | 0,2
aKcnayaTaumm

5. ®MHaHCMpoOBaHUE Hay4YHOM 0,05 3 4 4 0,15 10,2 |0,2
pa3paboTku

6. CPOK BbIX0OZl@a Ha PbIHOK 0,05 4 3 3 0,15 1 0,15 | 0,2
Uroro 1 36 (30 (42 (29 |3 4,45

I'ne: by- Xonuuecrokromus; b, — DKcTpakopnopainbHas JUTOTPUIICHUS; by-

JIuTonuTryeckas Tepanusi ¢ IPUMEHEHUEM YIbTPa3ByKa.

AHaIM3 KOHKYPEHTHBIX TEXHUYECKUX PEIICHUH OnpeaessieTcs o Gopmyre:
K=2Bi-b

rie K — KOHKypeHTOCIIOCOOHOCTh HAy4YHOH pa3paboTKu UM KOHKYPEHTA,
Bj — Bec mokazarens (B 105X €AUHULBI);
B; — 6am iI-ro mokazarensi.

Cnegyer OTMETUTh, 4YTO JIMTOJIMTHYECKAass Tepanusi C MPUMEHEHUEM
yIbTpa3ByKa sBIs€TCS Haubosnee O€30MaCHBIM M3 HMMEIOIIUXCS METO/IOB U
I0CTaTOYHO  3()PEKTUBHBIM.  YSA3BHUMOCTH  KOHKYPEHTOB  OOBSICHIETCS
HECOBEPIICHCTBO METOJUK, JOMYCKAIOMIMX PUCK OCIOXKHEHHH H TOOOYHBIX
abdexToB, OONBIIYI0O TPYIAOEMKOCTH U OTHOCHTEIBHO BBICOKYIO CTOMMOCTH

IIPOBENCHUS POLEAYP.

EAVHCTBEHHBIN HEIOCTAaTOK JIMTOJIMTHUYECKOW TEepamuu 3akKioyaercs B
BO3MOXKHOCTH peuuauBa 3a0osieBanus. [lpu 3TOM pasymHO monaraTh, 4TO
MOBTOPHOE JICUEHUE E€IUHUYHBIX TMPOSBICHUN peluanBa Hauboyiee MPUEeMIIEMO,

HEXEIH YAAICHHUE KEITIHOTO ITy3bIpSl.
4.1.3 SWOT-ananu3

SWOT  mpencraBiasier  coOOl  KOMIUIGKCHBIM — aHaIW3  HAay4HO-
uccienoBarenbckoro npoekra. SWOT-ananu3 npuMeHSIOT I UCCIIeI0OBaHUs

BHEIIIHEN U BHYTPEHHEN CpPEebl IPOEKTA.
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Onucanue CHILHBIX M CIA0BIX CTOPOH IIPOCKTA, BbIABJICHHUC BO3MOXKHOCTEHN U

yIpO3 IS peanu3aluu IPOeKTa, KOTOPBIE MPOSABUINCH UM MOTYT IOSIBUTHCS B €TI0

BHEIIIHEH Cpejie MpeJICTaBIeHbI B Tabymiie 9.

Tabmuna 9 - Matpuna SWOT

CuiibHbI€e CTOPOHBI HAYYHO-
HCCJIeI0BATEIbCKOT0
NpoeKTa:

C1. ITpuHIIMNIMAIBLHO HOBAS
KOHCTPYKLIHUS

C2. Hanuuue onbITHOTO
PYKOBOIMTENS

C3. Cnoco6HOCTH
paspabaTeiBaeMOTO TIprdOpa
PacTBOPEHUIO BCEX KAMHEN B
KEITYHOM ITy3bIpe

C4. DKOIOTUYHOCTh
TEXHOJIOTUU

C5. Meton siBnsieTcs He
MHBa3UBHBIM

Caa0ble CTOPOHBI HAYYHO-
HCCJIeI0BATEIbCKOT0
NMpoeKTAa:

Cal. OrpanndenHas 061acTb
MPUMEHEHHUS.

Cn2. Hegocrarouno
M3yYECHHBIN METO

Cn3. OrcyrcTBHE
CTOINPOIIEHTHOM rapaHTUH
pe3yiabTaTa

Cn4. MenneHHbli npoluece
BBIBO/Ia HA PBIHOK HOBOM
TEXHOJIOTHH.

Cn5. OrpanndeHHbIe
(MHAHCOBBIE BO3MOXXHOCTH

[Tpogomxenue TadbauIbI 9

CuiibHbIE CTOPOHBI HAYYHO-
HCCJIET0BATENHLCKOTO
NMpoeKTa

Cia0ble CTOPOHBI HAYYHO-
HCCJIeI0BATEIbCKOT0
NMpoeKTa

Bo3moskHoOCTH:
B1.Bo3M0XXHOCTE CO3IaHUS
MAapTHEPCKUX OTHOIIECHUH ¢
PAIOM BEYILUX BY30B.

B2. Bonpmioi nmoreHman
pa3BUTHUSA YIBTPa3BYKOBOM
MeOUuIIMHEL B Poccun.

B3. Bo3MO0>XHOCTE BBEIXOJa Ha
BHEIIHUMN PHIHOK.

B4.Poct nmotpebHOCTH B
JICUCHUH JKEeITYHOKaMEHHOM
0oJ1e3HH

B5. B cinyuae npunsitus
PBIHKOM BBIXOJ] Ha OOJIBIIINE
00bEeMBI TPOU3BOICTBA
npubopa

-Mest npuHIUNUATBHO
HOBYIO KOHCTPYKIIUIO, TIPU
HaJIUYHHA OIBLITHOTO
PYKOBOJMTEIIS, BO3MOKHO
CO3/1aTh MapTHEPCKUE
OTHOILLIEHUS C PSAAOM BEIYIINX
BY30B;

-ITpu Hanuuuun
BBILLICTIEPEUNCIICHHBIX
JIOCTOMHCTB T€XHOJOTHH MBI
nMeeM OOJIBIION OTEHIIAAT
pa3BUTUS YIBTPA3BYKOBOM
MeIUITMHEI B Poccnm, 1 maxke
BBIXO/1 HA BHEIIHUN PBIHOK;
-Crtparerus BbIxo/1a Ha
OoubIIe 00BEMBI
MPOU3BOJICTBA F'€HEpATOpa

-UcneiTanue B pabote u
MOJTy4EHHUE TIOJIOKUTEIBHBIX
3aKJIIOYCHUH;

-B nanbueiiiem 0osee
rIyOoKast mpopaboTKa
METO/1a,;

-OpueHTHUpOBAHUE HA POCT
noTpeOHOCTH B MTPOBEACHUN
IpoLEeAyp MO yIAICHUIO
KOHKPEMEHTOB U3 KEITYHOTO
my3bIpst
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Yrpo3swbl: -IIponBukenne -Pacmmpenne kaHajioB

V¥1. OrcyrcTBHE cipoca Ha pas3pabaTbiBaeMOii JBUKEHMS TOTOBOTO IIPOAYKTa
HOBBIE TEXHOJIOTHH TEXHOJIOTUH C (YHUBEpCAIBbHOCTD
IIPOU3BO/ICTBA. aKLIEHTUPOBAHNEM Ha TEXHOJIOTUH);

V2. [IpoTuBOaEHCTBIE CO JIOCTOMHCTBAX; -CHMKEeHME CTOUMOCTH
CTOPOHBI KOHKYPEHTOB: yJIBTPa3ByKOBOI'O FeHEpaTopa
CHI)KEHHE 11eH, pa3paboTka 3a CYeT yBEJIMYCHUS Yucia
HOBOW KOHCTPYKLIUH. BBIITYCKAEMBbIX €IMHMUII;

V3. 3axBat BHyTPEHHETO -McnbiTanue B

PBIHKA MHOCTPAaHHBIMU paboTe/noka3aTeabCTBO
KOMITAaHHSIMH. HanOosbmen 3¢ GEeKTUBHOCTH
Y4.0t1kpbITHE METO/1a, YEM Y KOHKYPEHTOB;
MPUHILIMITAAIBLHO HOBOTO -Benenue npousBoacTBa 1o
METO/Ia CO CTOIPOLIEHTHOM U3TOTOBIICHUIO COOCTBEHHBIX
rapaHTuei BbI3JI0POBICHUS KOMIUIEKTYIOLITUX

V5. IloBblleHUE 1IEH Ha YJIBTPa3ByKOBOI'O F'€HEPATOpPA
KOMIUIEKTYIOLIHE

yJIBTPa3ByKOBOI'O FeHEpaTopa

Jlamee ¢ TMOMOIIBIO MHTEPAKTUBHOM MATpPUIBl MPOEKTA COCTABICHO
COOTBETCTBUE CHWJIBHBIX M CIA0BIX CTOPOH HAYYHO-HUCCIEIAOBATEIHCKOTO MPOEKTA
BHEIIHUM  YCJIOBUSIM  OKpPYXKaloLIeW  cpeapl. OTO  COOTBETCTBUE  WIIH
HECOOTBETCTBHUE JOJDKHBI TTIOMOYb BBISIBUTH CTEIIEHb HEOOXOJAMMOCTH MPOBEACHUS
CTPATETHYECKUX U3MEHEHUH. VICIOIb30BaHNE NHTEPAKTUBHONM MATPHUIIbI IOMOTAET
pazo0parbcsi ¢ pa3IMUHBIMM KOMOMHAIIUSAMHU B3aUMOCBSI3€M 00J1acTell MaTPHIIBI

SWOT. JlanHble MaTpHIlbl HACTOSIIETO MPOEKTa IMpeacTaBieHbl B Tabmumax 10,

11,12 u 13.

Ta6muma 10 - UatepakTuBHas maTpuia nmpoekra B-C

CusnpHBIE CTOPOHBI IPOEKTA

Cl C2 C3 C4 C5
Bl + + 0 - -
Bo3MoxkHOCTH B2 + - + + 0
MpoeKTa B3 + - + + -
B4 0 - + + -
B5 + - 0 + +

AHanmM3 MaHHOW MHTEPAKTUBHON TAOJHUIIBI TIO3BOJISIET BBISBUTH CIICTYIOIITHE
KOppEIUPYIOIIME CUJIbHBIE CTOpOHBI U Bo3MoxkHOCTH: BIC1C2, B2B3CIC3(C4,

B4C3C4, BSC1C3C4.
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Tabnuna 11 - UaTepaktuBHas Matpuia rnpoekra B-Cn

CrnaOble CTOPOHBI POEKTA

Cnl Cn2 Cn3 Cn4d Cn5
B 1 - - + - +
Bo3moskHOCTH B2 0 - - - -
IIPOEKTa B3 + - - 0 -
B4 + - 0 + -
B5 + 0 - + R

AHanmM3 TaHHOW MHTEPAKTUBHON TAOJHMIIBI TIO3BOJISIET BBISIBUTH CIICTYIOIITHE

Koppenupytoiue ciadbie cTopoHsl U Bo3moxkHoCcTH: B1Cn3CnS, B4B5Cnl1Cnd4.

Tabnuna 12 - UaTepaktuBHast matuia npoekra Y-C

CusnpHBIE CTOPOHBI IPOEKTA

Cl C2 C3 C4 C5
Vi + - - - -
Yrpo3sl y2 + + - + +
IIPOEKTa V3 0 - - 0 -
Y4 - - + + -
VY5 + - - - -

AHanmM3 TaHHOW MHTEPAKTUBHON TAOJMIIBI TIO3BOJISIET BBISIBUTH CIICTYIOIITHE

KOpPEIUPYIOIIME CUIIbHBIE CTOPOHBI U yrpo3bl: Y2C1C2C4CS, Y4C3(C4.

Tabmuma 13 - MaTepakTuBHAast MaTpuiia mpoekra Y-Ci

CnaGbie CTOPOHBI TPOCKTA

Cnl Cn2 Cn3 Cn4 Cn5
Y1 + + - 0 -
y2 - + - + -
Yrpo3sl IpoeKTa V3 . n . n n
Y4 + - - 0 -
V5 - + + + +

Ananuz HaHHOﬁ I/IHTepaKTHBHOfI Ta6J'II/IIIBI MMO3BOJICT BBIABUTH CICAYIOIIHC

Koppenupyoomue cinadbie cropoHsl W yrposel: Y1CnlCn2, Y2V3Cn2Cn4,
V5Cn2Cn3Cn4Cns.

4.2 OnmnpeaejieHue BO3MOKHBIX QJbTEPHATHB MNPOBEJEHUS] HAYYHBIX

HCCJIe0BaHNH

Cucremaruueckoe HCCIICAOBAHUC BCECX TCOPECTUUCCKU BO3MOXXHBIX

BApUAHTOB, BBITEKAIOIINX U3 3aKOHOMEPHOCTEHW cTpoeHust (Mopdoaorun) oObeKTa
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UCCIIEIOBAHUSI  OCYILECTBJIEHO C IOMOIIbIO MOP(OJOTMYECKOro MOIX0Aa.
Peanu3zamnus 3T0ro mMeroaa mpejacTaBieHa B BUAE MOP(OJIOTUUECKOW MaTpHULbI B

tabmnurte 14.

Tabmuma 14 - Mopdonornueckas Marpuiia s yIbTPa3ByKOBOTO TeHEpaTopa

1 2 3
A. MuxpokonTponnep | STM32F103C8T6 STM8S STM32F407
B, I'anernbi RLC 371-1-1-12 MR18-A8 [IT'-3 5114H-B
HepeKHIO‘IaTeJIB
B.Mnaukatop WH1602d MT-16S2H WH1601A
I'.Crabunuzarop LP2950CDT-3.3 LM1117-3.3 ADM7150ARDZ-3.3
HaHpH)KeHI/IH

IIpennoxum Tpyu BapuaHTa pelIeHUs TEXHUYECKOMN 3a1a4u:
1) A1B3B212; 2) A2Bb1B3I'1; 3) A3b2BI1I3.
B nanHoit paboTe 3a1aua peanusyercs neppsiM BapuantoM A1b3B2172.

4.3 Il1anHupoBaHNe HAYYHO-HCCJIeJ0BaTeIbCKUX padoT
4.3.1 Ctpykrypa pa6oT B paMKax HAYYHOT0 UCCJIe0BAHUSA

[loaroToBka, opraHuszanus M caM MPOLECC TPOCKTUPOBAHUS MPOXOAUT
ONPEICIIEHHBIC 3TAMbI, B X0JI€ KOTOPBIX JIOCTUTAETCS 3allJIaHUPOBAHHBINA PE3YyJIbTaT

U YCTPAHSIOTCS HETOYETHI.

[Topsimoxk TPOEKTUPOBAHMS YIbTPA3BYKOBOTO TE€HEpAaTOopa C YKa3aHUEM

UCIIOJTHUTEIIEH TpecTaBieH B Tabnune 15.

Ta6nuna 15 - [lepeuens 3TanoB, padoT U pacnpeieSIeHUe UCTIOJTHUTEIICH

Ne JIOMKHOCTD
OCHOBHBIE 3TallbI Copneprxanue pabor
Pa6 VICTIOJTHUTEJIS
CocraBieHre 1 yTBEPKICHHE Hayunsrii
Pa3paboTka TeXHUYECKOTO 1 YTBEPAL Y1
TEXHUYECKOTO 3a/1aHUs PYKOBOJIUTEIb
3aJjaHus =
Hayunsbrit
2 Brinaua 3ananus Ha TeMy
PYKOBOJIUTEIb
Hayunsrii
3 ITocranoBka 3amaun v
PYKOBOJIUTEIb
4 Omnpenenenue cTaauii, TanoB u Hayunslii
Bri6op HanpaBiieHus CPOKOB Pa3paboTKu PYKOBOJIHUTEID
UCCIIEIOBAaHHH
S) [TonGop nuTeparypsl CryneHt
COop MaTepuanoB U aHAIIU3
6 p p CryneHt
CYIIECTBYIOINX Pa3paboTOK
Teopernueckue 7 IIpoBeneHne TEOPETUYECKUX CryneHt
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HACCIIENOBAHUS pacyeToB U 0OOCHOBAHMI
8 AHanu3 KOHKYPEHTHBIX TEXHOJIOTUI CryneHt
Br160op Hanboiiee mogxomsiiei u
9 P . AXOIPIT Crynent
MEePCIEKTUBHOM TEXHOJIOTHH
CryneHr,
CornacoBaHue MOJYYCHHBIX TaHHBIX .
10 Hay4HBIN
C PYKOBOJIUTEIIEM
PYKOBOJUTEIH
Omnenka >¢PeKTUBHOCTH
O06o001IeHre 1 OICHKa 11 H b CryneHt
MOJIYYEHHBIX PE3yIhTaTOB
pe3yabTaToOB
12 Pabora Hax BEIBOAOM CryneHt
Odopmrnenue oTyera mo CocraBieHue MOACHUTENLHON
13 CryneHt
HUP 3aIAUCKHA

4.3.2 OnpepaeneHue TPy10eMKOCTH BbINIOJIHEHUS padoT

TpynoBeie 3aTpaThl B OOJIBIIMHCTBE CiydasiX OOpa3ylOT OCHOBHYIO YacThb
CTOMMOCTH pPa3pabO0TKH, MOATOMY BaXKHBIM MOMEHTOM SIBJISICTCSI OIPEICIICHUE

TPYyAOCMKOCTH pa60T KaXXJ0T0 N3 YHaCTHUKOB HAYUYHOI'O UCCIICAOBAHMA.

TpyOo€MKOCTh  BBIIIOJIHEHUS  HAYYHOIO  HCCIICIOBAHUSI  OIIEHUBAETCS
AKCHEPTHBIM NYTEM B YEJIOBEKO-IHSIX W HOCUT BEPOSITHOCTHBIM Xapakrtep, T.K.
3aBUCUT OT MHOXXECTBAa TPYIHO YYHUTBIBaeMbIX (akTopoB. [ns ompeneneHus

OKHJIaeMOTO (CpPEIHEr0) 3HAUYCHUS TPYAOCMKOCTH 1, MCIOIB3YETCS CIETyroIas
dbopmyna:

maxi

_ Sl + 28
ooici 5

rae t,.i— OXumpaeMas TPyJA0eMKOCTb BBIMIOJTHEHHSI 1-0i paOOThI YeIl.-/IH.;
tmin i — MHHHMAJbHO BO3MOXHAs TPYJAOEMKOCTh BBIMOJIHEHHS 3aJaHHON I-0Oi

paboTHI (ONTUMUCTHYECKASI OLIEHKA: B IPEAIOI0KEHNN Hanbosiee 01aronpusiTHOro

CTEUYEHHUS OOCTOSATEIBCTB), Y.~ JIH.

HUcxons u3 OXKHJaeMou TPYJOEMKOCTH pabor, OIpEeNIEISACTCS

MPOJODKUTENBLHOCTE  KOKIOW paboThl B paboumx jHAx T, yYUTHIBAKOIIAs

MapaJuICJIbHOCTb BBIITOJIHCHUA pa60T HECKOJIbKMMM MCIOJIHUTEIISIMUA. Takoe

BBIUKCJICHHE HEOOXOIMMO JJisi 0OOCHOBAHHOTO pacyeTa 3apa0OTHOM IJIaThl, Tak
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KaK yJIeTbHBI BEC 3apruiatel B OOIIEH CMETHOM CTOMMOCTH HAayYHBIX

HUCCJIEIOBAHUN COCTABIISIET OKOJIO 65 %.

_ Cosxi
Tpi oy,

rae Tp; — NPOJOIDKUTENBHOCTD OHOM PaboThI, pad. 1H.;

i — OKHUAAEMAas TPYJOEMKOCTh BBITIOJTHEHUS OJTHON pabOThI, YeIL.-IH.;

LIi — YHUCJIICHHOCTD PICHOJIHI/ITeﬂeﬁ, BBIMTOJIHAIOIMKUX OAHOBPEMCHHO OAHY U TY

e paboTy Ha JaHHOM 3Tarie, Yel.
4.3.3 Pa3zpadoTka rpaduka npoBeeHusi HAY4HOr0 UCCIeT0BAHMS

Juazpamma I'anma — TOPU3OHTAIIGHBIN JIEHTOYHBINA Ipaduk, HA KOTOPOM
paboTBl O TEME NPEACTABISIIOTCS MNPOTSHKEHHBIMM BO BPEMEHHM OTpE3KaMH,
XapaKTepU3yIOIMIMMHUCS JaTaMHU Hayala 1 OKOHYaHUS BBIIIOJIHEHUS JAHHBIX PalboT.
Jlyis 0TOOpaXxKeHHs! STAaloB MPOESKTUPOBAHUSI UCIIONb3YyeTCsl TpaduK CEeTeBOMH, OO
JuHeWHbId. s ymoOcTBa mMOCTpoeHHUs Tpaduka HEOOXOAMMO Ka)XIbl 3Tar
NepeBECTU B KaJieHAapHble AHU. PaccunThiBaeTcs Mo cienyromei Gpopmyse:

Ty, = Ty, " kxan »

rIe
Ty, — POJODKUTENBHOCTh OJIHOM paboTHI B KaJ€HJAPHBIX JTHSX.

ko, —KOO(PUIIMEHT KaTeHAAPHOCTH.

KoadduimenT kaneHqapHOCTH pacCUUTHIBACTCS 10 ClieAyromel popMyIe:

TKaJ’I

kKaJI = )

Txan—Temix— Tnp

rae
T, ., — KOIMYECTBO KaJICHIapHBIX IHEH roay (365).
T,.x — KOJIMYECTBO BBHIXOAHBIX JHEH B roay (104).

THp — KOJIMYECTBO NPa3IHUYHBIX JTHEH B roay (14).

38



k. = 365 = 1.48
Kar T 365 — 104 — 14

Bce paccuntannbie 3HaUCHUS CBEACHBI B TA0HITy 16.

Ucnonb3yst Tabnuiy 16 MOXHO MOCTPOUTH KaJ€HAAPHBIN IUIaH-TpaduK

BBIMIOJIHEHMsI paboT B BUAe Tabuuubl 17.
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Ta6nuna 16 - BpemeHHbIe OKa3aTe M MPOBEACHUS HAYYHOTO UCCIICIOBAHMS

TpynoeMkocTs pabot
. . ; JauTensHOCTs paboT B | JIMTenbHOCTh paboT B
min’ max oxd> Hcnomaurenu pabounx ausx Tp; KaJeHAApHBIX THAX Ty
yell-IHU yeJr-IHU Yel-1H1
Hassanue paGoThl
— ()] on — ()] on — (q\] on — (q\] on — (q\] on — (q\] on
=] = =] =] = =] = = =] = = = = = = =] = =]
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
=~ =~ =~ = = =~ = = = = = = = = = = = =
CocraBiieHHE U YTBEPHKICHUE TEXHUIECKOTO 5 5 5 5 5 5 32 | 32 | 32 PyKoBoMTE 3 3 3 5 5 5
3a/1aHus
Beinaua 3ajaHus Ha TeMy 1 1 1 2 2 2 18| 18 | 1,8 CryneHt 2 2 2 3 3 3
IToctanoBka 3agaun 1 1 1 2 2 2 1,8 1,8 1,8 CryzaeHr 2 2 2 3 3 3
OnpenenieHre CTa A, ITAMOB U CPOKOB 3 1 5 5 5 4 38 | 1.8 | 28 PyKk. — Ty 5 1 15 3 1 9
pa3paboTku
Ionadop nurepaTypsl 7 6 7 10 8 10 82 | 6,8 | 82 CryneHt 8 7 8 12 10 12
(C00p MaTepHanos  aHANN3 CYMECTBYIOUMX | 14 | 94 | 14 | 17 | 17 | 17 | 152 | 152 | 152 Cryzaent 15 15 15 23 23 23
pa3paboTox
IIpoBenenue Teopemqecxflx pacyeroB u 7 7 7 9 9 9 78 | 78 | 7.8 Crysent 8 8 8 12 12 12
000CHOBaHUMI
AHaJM3 KOHKYPEHTHBIX TEXHOJIOTHIA 5 5 5 7 7 7 58 | 58 | 5,8 CryneHT 6 6 6 9 9 9
Bribop nanbonee nozxomie u 3| 2| 3| 5| 4| 3 |34]|24|34]| Pyx-cryn 3 1 3 4 2 4
MEPCIIEKTHBHOM TEXHOIOI MU
CornacoBaHune MOJNyICHHBIX JaHHBIX C 2 1 2 5 3 4 32 | 18 | 28 p— 15 1 15 2 1 5
PYKOBOJHTETIEM
Ouenka S GeKTHBHOCTH MOTYYCHHbIX 2l 2123 |3 | 3 |24/|24]2a4 Crynent 25 | 25 | 25 | 4 4 4
pE3yJIBTaTOB
PaGora Hax BEIBOIOM 1 1 1 2 2 2 14 | 14 | 14 CryneHt 2 2 2 3 3 3
CocTaBJicHHE TTOACHUTEIBHON 3aIIUCKU 4 4 4 6 6 6 48 | 48 | 48 CryneHt 5 5 5 7 7 7
Hroro PykoBouTenb 9,5
CryneHT 57 52,5 56,5

40




Ta6muna 17 - Kanennapusiii minan-rpaduk nposeaenus HUOKP

Ne Tk, [TpoomKUTENEHOCTD BBITIOJIHEHUST pPa0OT
Pa- Bun pabor Ucnonaurenn | kain. MapT anpeisb Maii
6ot JUH. 1 2 3 2 3 1 2
CocraBiieHHE U YTBEpKIEHUE
1 PykoBoaureinn 5
TEXHUYECKOTO 3aaHUs YKOBOA \\\
2 Brinava 3ananus Ha TeMy Crynent 3 l
3 ITocra"oBka 3amaun Crynent 3
4 Onpenenenue craauid, TanoB | PykoBoauTens, 3
1 CPOKOB pa3pabOTKH Crynent
5 [Ton6op auTeparypsl CryneHr 12
COop MarepualioB U aHATH3
6 P P Crynent 23
CYIIECTBYIOINX Pa3paboTOK
IIpoBeneHue TeOpPETUUCCKUX
7 PoBell P N Crynent 12
pacyeToB U 0OOCHOBAHUI
AHaIN3 KOHKYPEHTHBIX
8 M . Crynent 9
TEXHOJIOTHUI
9 Br16op Hanbonee noaxonsmiei | PykoBoautens, 4 I
Y NMEPCTIIEKTUBHON TEXHOJIOTUU CryneHnt )
10 CornacoBaHue MOJIY4eHHBIX | PykoBomuTenb, 5
JAHHBIX C PYKOBOJIUTEIIEM CryneHt
Orenka 3¢ peKTUBHOCTH
11 1 b Crynent 4 l
MOJTYYCHHBIX PE3YJIbTATOB
12 Pabora Hag BEIBOAOM Crynent 3 I
CocTaBiieHre NOSICHUTEIbHON
13 Crynent 7 -

3aIIMCKH

- CTYJICHT; A\E PYKOBOJIUTEI.
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4.3.4 boaxker HaydyHO-TexHH4Yeckoro ucciaenoanust (HTH)

4.3.4.a Pacuer MmaTtepuaabubix 3atpat HTU

Pacuer MaTepuaibHBIX 3aTpaT OCYIIECTBIIACTCS MO CIEeayIoel hopmye:

3M = (1+kT)ZUz 'Npacxi’
i=1

re M — KOJMYECTBO BHJIOB MAaTEPHAIBLHBIX PECYpCOB, MOTPEOIAEMBIX IPH
BBITOJIHEHUH HAYYHOT'O UCCIICIOBAHMUS,

Npacxi — KOJIMUYECTBO MaTepUAIbHBIX PECYpPCOB I-r0 BHJA, IUIAHUPYEMBIX K
HICTIOJIB30BAHMUIO TIPU BBIIIOMHEHHH HAYYHOTO HCCIICIOBAHHS (IIT., KT, M, M° H T.JL.);

[[i- meHa mpuOOpETCHMsI €IUHUILI I1-TO BUAA MOTPEOJIIEMBIX MaTEPHATLHBIX
pecypcos (py6./wmT., py6./Kr, py6./m, py6./M° 1 T.1.);

K7— k03¢ (HUIIMEeHT, YIUTHIBAIOIINN TPAHCIIOPTHO-3arOTOBUTEIBHBIC PACXO/IBI.

TpaHcriopTHBIE pacxojibl MPUHUMAIOTCS B mpenenax 15-25% ot croumoctu

MatepuanoB. B nannom ciyyae 6b110 B3sTO 15%.

Ta6nuna 18 - MarepuanbHbIe 3aTpaThl

3aTpaThl Ha MaTe-

€Ha 3a e]l.,
Enu- KonnuecTtBo 1 5 A pHAaIIBI, C yIETOM
Haumeno- HULIA pyo- Tpanc.pacx. (3y), pyo.
BaHME u3Me-

Hcn. |Uco. Ucn. |Ucno. |[Ucn. |UMcen. |Mcen. |Hcm. |Hcm.
1 2 3 1 2 3 1 2 3

bymara muer | 150 | 150 | 150 2 2 2 345 | 345 | 345
Kaptpumx IIT. 1 1 1 | 1000 | 1000 | 1000 | 1150 | 1150 | 1150

peHus

Vurepuer | M/OUT | q 1 | 1 | 350 | 350 | 350 | 402 | 402 | 402
(maker)

Pyuxa mr. | 1 1 | 1| 25 | 25 | 25 |2875/28,75|28,75

Terpans IIT. 1 1 1 30 30 30 | 345 | 345 | 345

Hroro 1960 | 1960 | 1960

4.3.4.0 Pacyer 3aTpaT Ha cnieqHaJIbHOEe 000PYA0BaHHeE AJIsl HAYYHbIX
(3KcnepuMeHTANbHBIX) padoT

B nmaHHyio cTaThi0 BKJIIOYEHBI BCE 3aTpaThl, CBS3aHHBIE C MPHOOPETCHHUEM
CIICIMAIBHOTO O0OPYJ0BaHMS, HEOOXOAUMOTO I MPOBEACHUS pabOT MO JaHHOMN



teme. Ilpu mnpuoOperennn crnenoOOPyIOBaHMUS YUYUTHIBAIOTCS 3aTpaThl IO €ro

JIOCTaBKE U MOHTaxy B pazMepe 15% ot ero 1ensl. Bece pacuersl 1o npuoOpeTeHuo

cnero0opyI0BaHusl 1 000PYI0BaHUs IPUBEEHBI B Ta0IuIE 19.

Tabnuua 19 - brogker 3arpat Ha NpUOOpETeHHE CIe000pyA0BaHUS I HAYYHOU

paboThI
IleHa eI OO01ast CTOMMOCTE
Kon-Bo eaunuil FUHITL 000pyIOBaHUs, C
o0opyIoBaHU,
00opy0BaHUS 5 y4€TOM TpaH. pacx.,
No HaumenoBanue pyo. pyo.
n/n 000pyI0BaHUS
— | 9|l =] ol =] a|ea
= = = = = = = = =
Q Q Q Q Q Q Q Q Q
= = = = = ~ = = ~
1. | Mukpokontpomiep | 1 1 1 365 | 250 | 222 | 420 | 288 | 255
lanernsit
2. MEPEeKII0YaTeNb 1 1 1 82 80 | 77 | 94 92 89
3. Wunukarop 1 1 1 680 | 610 [ 594 | 782 | 702 | 683
g | Crabmmmatop 49y 930 | 118 | 102 | 150 | 136 | 117
HaNpPsOKSHUS
HWroro: 1446 | 1218 | 1144

4.3.4.B OcHoBHas 3apa00oTHAS IJIATA UCIIOJIHUTEJEH TeMbl

B cocTtaB ocHOBHOI 3apaOOTHOM IUIAThl BKJIIOYAETCS MPEMMUsI, BbIIUIauMBaeMas
exxeMecsyHo u3 QoHna 3apaboTHoil miaTtel B pasmepe 20 —30 % ot Tapuda wim

oknanga. Pe3ynpTaThl pacyeTa OCHOBHOM 3apa0OTHON IJIaThl MPUBEAEHBI B TaOIHIIE

20.
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Tabmuna 20 - Pacuét ocHOBHOM 3apabOTHOI MIaThI

Hcnonnurenu K, 34 PYO. | 3, PYO. T, Soen
pyo.

Hcn.1 | Uen.2 | Ucn.3 | Ucm.1 Hcn.2 Hcn.3

PykoBoautens 1,3 30244 1163,2 11050 6979 10469
9,5 6 9

CryneHt 1,3 9069 348,811 19882 | 18312 | 19707
57 525 | 56,5

Hroro | 66,5 585 | 655 |30933 | 25292 | 30177

3OCH = 3,ZlH ) Tp
rne 3. — OCHOBHAs 3apaboTHAas TuIaTa OJJHOTO paOOTHHUKA!
T, — DpPOJOIKUTENBLHOCTh PAOOT, BBINOJHAEMBIX HAyYHO-TEXHHUYECKAM
paboTHHKOM, pad. aH. (Tabnuma 10);
3,m— CpeaHeaHEeBHas 3apaboTHas 1iaTa paboTHHKA, PYO.

CpennenHeBHas 3apa00THAsI IJ1aTa PACCUUTHIBAETCA MO POpMyJIe:

rae 3, — MECSYHBIN JTI0HKHOCTHOM OKJaja paboTHUKA, pyo.;

T,, - KOIM4YeCTBO pabouux aHed B Mecsl (IIpu BBIIOIHEHUH JAHHOW pabOThI OBLIO

B3sTO 26 pal. 1HEH B MecsI).
331’[ = 3OCH + 3,5,01'1 1
rae  3,.; — OCHOBHAs 3apaboTHAas 1J1aTa;
3,0n — JAONOJIHUTENIbHAs 3apadoTHas miata (12-20 % oT 3,¢).
4.3.4.r lonosiHuTeIbHAS 3apa00THAS IJIATA UCIIOJHHUTEJIe TeMbl

3arpaThl MO JOMOJHUTENBHOM 3apabOTHOW TIaTe€ WCIOJHUTENEH TEeMbl
YYHUTBIBAIOT BEIUYMHY IPEIyCMOTPEHHBbIX TpynmoBbeIM KoxekcoM P® pomiar 3a
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OTKJIOHEHHE OT HOPMAJIbHBIX YCJIOBHM Tpy/Ja, a TakKKe BBHIIUIAT, CBA3aHHBIX C
oOecrieueHneM TapaHTHH W KOMIeHcanwid (TpU UCTIOTHEHWH TOCYAapCTBEHHBIX H
OOIIIECTBEHHBIX OO0sA3aHHOCTEN, IpPHU COBMEIICHHH padOThl ¢ OOydYECHHEM, TpH
IPEIOCTAaBICHUH €KETOTHOTO OTUIAYUBAEMOTO OTITYCKA U T.1I.).

Pacuer nononHUTENBEHON 3apaOOTHOM TIIATHI BEJETCS 0 CICAYIOMICH hopMyIie:

3;{011 = k,HOl'l ) 3

OCH !

rie  Kyn — Ko3bQUIMEHT ITONOJHUTEIbHON 3apabOTHOM mIaThl (Ha CTaaud
MPOCKTUPOBaHMS NMPUHAT paBHBIM 0,12 — 0,15). B manHoMm ciydae ko3¢ddUIMeHT
pasen 0,12.

Tabnuna 21 - Pacuer gonoiHUTEIbHON 3apaO0THOMN TUIATHI

OcHoBHasA 3apaboTHas naara, JononHutenbHan O6wian 3apaboTHas
UcnonHuTenb py6. 3apabotHas nnata, py6. nnara, py6.
Ucn.1 Ucn.2 Ucn.3 | Uen.l | Uen.2 | Uen.3 | Uen.l | Uen.2 | Ucn.3
PykoBoautenb 11050 6979 10469 1326 | 837 1256 12376 | 7817 | 11725
npoekTa
CryaeHT- 19882 18312 19707 2385 | 2197 2364 22268 | 20510 | 22072
ANNAOMHUK
UToro 3711 | 3034 3620 | 34644 | 28327 | 33797

4.3.4.1 OTuncjieHus1 BO BHeOKOzKeTHBbIE GOHABI (CTPAXOBbIE OTYMCJICHUS)

B naHHOI cTaThe pacxoJ0B OTpaXkaroTcs 00s3aTelbHbIE OTYMCICHUS I10
YCTaHOBJIEHHBIM 3aKOHOAATENIbCTBOM Poccuiickon @Penepanyu HOpMam OpraHam
rocyaapcTBeHHoro coruaiabHoro crpaxoanus (OCC), nencuonHoro douaa (I1D) u
MeauuHckoro crpaxoBanus (OPDOOMC) ot 3aTpart Ha oriaTy TpyJaa pabOTHUKOB.

Bennuuna oTumnciennii BO BHEOIOKETHBIC (OHABI OMPEACISICTCS UCXONS W3
cienyromei GopmMyIb:

3 = kBHe6 ) (3

BHED

+3,01)

OCH

e Kyues — KO3(OUIMEHT OTYMCACHUM Ha yIUIaTy BO BHEOIOKETHBIC (DOHJIBI
(mencuoHHbIN (HoH, HOoH 00s13aTEIBHOT0 MEAUIIMHCKOTO CTPAXOBaHUS U TIP.).

Ha 2014 r. B cootrBerctBuu ¢ @enepanbHoro 3akoHa ot 24.07.2009 Ne212-®3
YCTaHOBJIEH pa3Mep CTpaxoBbIX B3HOCOB paBHbI 30%. Ha ocHoBanuu myHkta 1
cT.58 3akoHa Ne212-®3 nans yupexneHud OCYMIECTBISIOMUX 00pa30BaTENbHYIO U
HAy4YHYIO JesTeabHOCTh B 2014 Tomy BoauTcs moHuKeHHas ctaBka — 27,1%.

Vet 1: 3y = 0,3 * 34644 = 10393 py6.
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Fen.2: 3o = 0,3 * 28327 = 8498 py6.

Men.3: 3ume = 0,3 * 33797 = 10139 pys6.

4.3.4.e Hakiaansble pacxoabl

Bennuuna HakIaaHBIX pacXo/10B ONpenesnseTcs no Gopmyiie:

3 = (Z cmamei) K,

rae: Ky, — k03pQuIneHT, yunThIBaOIUi HaK/IaAHbIE PACXOIBL.

Bennuuny ko3¢ duiinenTa HakIaIHbIX PacX0J0B MOKHO B3sTh B pazmepe 16%.

3Ha1<n. ucul = 7750 PY6, 3HaKJI. ucn2 = 6400 Py6, 3HaKJI. ucn3 = 7526 PY6

4.3.4..,x ®opMupoBaHue OIOKETA 3aTPAT HAYYHO-HCCJIEI0BATEIbCKOI0 MPOEKTA

PaccuntanHas BenMuMHA 3aTpaT HAYYHO-UCCIENOBATEILCKOW pabOThl (TEMbI)

ABIIAETCS OCHOBOHM aisi (hopmupoBaHHs OroKeTa 3aTpaT MPOEKTa, KOTOPBIA IMpH

dbopMHpOBaHUN JOTOBOpPA C 3aKA3UYMKOM 3aIUIACTCS HAYYHOM OpraHU3alHned B

KauecTBE HIKHETO Mpeielia 3aTpat Ha pa3paboTKy HAy4YHO-TEXHUYECKOU MPOTYKIIMH.

Omnpenenenve OroKeTa 3aTpaT HA HAYYHO-HCCIIEIOBATENBCKUNA TMPOEKT IO

KaKJIOMY BapUaHTy UCIIOJIHEHHUSI PUBEJIEH B Tabiuie 22.

Tabnuna 22 - Pacuer Oromxketa 3atpat HTU

HaumenoBanue cratbu Cymma, pyo. [Ipumeuanue

Ucn. 1 Wen.2 | Hcn.3

1. Marepuansubie 3atparsl HTU 1960 1960 1960 | ITynxkr 3.4.1

2. 3arpathl Ha CIICIUAIEHOE [lynxr 3.4.2

obopymoBaHue TSl HAYYHBIX 1446 1218 1144

(9KCIIepUMEHTAIIBHBIX) PaObOT

3. 3aTpaThl 10 OCHOBHOM 3apabOTHOM 30933 25292 | 30177 | Ilynkr 3.4.3

IUIaTe UCTIOTHUTENCH TEMbI

4, 3anaTB£ 10 LOMOMHATENbHOH 3711 3034 3620 [Tynkr 3.4.4

3apabOTHOII MJ1aTe UCTIOIHUTEINEH TeMBI

5. Oruucnenus Bo BHeOOKeTHBIE poHapl | 10393 8498 10139 | Ilynkr 3.4.5

6. HaxmagHble pacxo/bl 7750 6400 7526 | 16 % oT CyMMBI CT.

1-5
7. bromker 3atpatr HTU 56193 46402 | 54566 | Cymmacrt. 1-6
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4.4 Onpenesienne pecypcHoii (pecypcocoeperaromeii), puHaHCOBOI, OI01KEeTHOI,

COLMATBHON U IKOHOMUYECKOM 3P (PeKTUBHOCTH HCCIEI0BAHUSA

Onpenenenue 3pHEKTUBHOCTH MPOUCXOIUT HA OCHOBE pacyeTa MHTETPAIBHOIO
noka3zatenst 3¢ ()EeKTUBHOCTH HAy4YHOTO HCCleAoBaHUA. Ero HaxoXJAeHHE CBS3aHO C
ONpeIeJICHUEM JIBYX CPEIHEB3BEIICHHBIX BEIMYMH: (PUHAHCOBOM 3(PPEKTUBHOCTU U

pecypcoddHEeKTUBHOCTH.

Humeepanvuwiii  nokazamenv — gunancosoi  3¢hgexmuenocmu  HAYYHOTO
UCCIICJIOBAHUSI TOJy4aloT B XOJI€ OIEHKM OrojpkeTa 3arpaT Tpex (uwiau 0Oosee)
BApUAHTOB WCIIOJIHCHHUS HAYYHOTO WUccienoBanus. J[ns »Toro HamOOIBIIHIA
WHTETPATbHBIN TIOKA3aTeNb peann3alii TEXHUYECKON 3a]aui IpUHUMAETCs 3a 0a3zy
pacyeTta (Kak 3HAMEHATENb), C KOTOPHIM COOTHOCHUTCS (DMHAHCOBBIC 3HAYEHUS IIO

BCCM BapHuaHTaM HUCIIOJTHCHUAI.

Humeepanvhwiii hunancoswiii nokazamenv pa3padbOTKU OMpPeaeNIIeTCs Kak:

o

I ucni __ pi

b = g

HCILI

rae  ®™P — gHTErpajbHBIM (MHAHCOBBIM MOKA3aTelb Pa3paboOTKH;
®,; — CTOUMOCTb I-r0 BapUaHTa UCIOTHEHUS;

(Dmax — MakCuMalibHas CTOMMOCTb HCIOJIHCHHS HAay4YHO-HCCICAOBATCIILCKOIO

IPOEKTa (B T.Y. AHAJIOTH).

[Tony4yennass BemnymMHA MHTETPAIHLHOTO (PMHAHCOBOTO TOKA3aTels pa3padOTKH
OTpakaeT COOTBETCTBYIOIICE YMCIICHHOE YBEIUUYCHUE OI0/KETa 3aTpaT pa3padOTKH B
pazax (3HaueHuWe OOJIbIIE €IWHUIIBI), JIMOO COOTBETCTBYIOIIEEC UHUCICHHOE
yJICIICBIICHUE CTOMMOCTH pPa3pabOTKM B pa3ax (3HauYe€HHWE MEHBIIE CIUHHUIIBI, HO

OO0JIbIIIE HYJIS).

Humeepanvuwiii nokasamenv pecypcodggexmusnocmy BapuaHTOB UCTIOIHEHUS

00BbEKTa UCCIICIOBAHKS MOYKHO OTPECTUTD CIACAYIONTUM 00pa3oM:
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. => a b

rae Pl — WHTErpaJbHBIA MOKa3aTelb pecypcodPPEKTUBHOCTH JUIA  i-TO

BapHaHTa UCIIOJHEHUS pa3pabOTKH;

a . :

' — BecoBOM KO PHUIMEHT I-r0 BapuaHTa UCIIOTHEHUS Pa3pabOTKu;

a V4 .
g : 0" _ Gampmas ouenxka i-ro BapHaHTa WCIIOJHEHUS pPa3palboTKH,

YCTaHaBJIMBAETCS HKCIEPTHBIM IyTEM 110 BEIOpaHHOM IIKaJle OLICHUBAHMS;
N — 4KCII0 MApaMETPOB CPABHEHMS.

Pacuer wuHTErpajsbHOro mokasarens pecypcodP(GEeKTUBHOCTH NpPUBEAEH B

tabmnurie 23.

Tabnuna 23 - CpaBHUTENbHAS OLICHKA XapaKTEPUCTUK BAPUAHTOB UCIIOTHEHUS
IpOeKTa

Ob61BbeKT uccnenoBaHms BecoBom Mcn.l Ucn.2 Ucn.3
Kputepumn KO3 PULUMEHT
napameTpa
1. KOHKypeHTOCnocobHOCTb NpoAyKTa 0,15 5 3 4
2. Ypo6cTBO B 3KCnAyaTaLmm 0,1 4 2 3
(cooTBeTcTBYET TPEOOBAHUAM
notpebutenei)
3. besonacHocTb 0,25 5 3 4
4. YpoBeHb NPOHUKHOBEHUA HA PbIHOK 0,20 4 3 3
5. HapeXHocTb 0,2 4 3 4
6. LleHa 0,1 5 4 4
NTOro 1

| msn =5*0,15+4*0,1+5*0,25+4*0,2+4*0,2+5*0,1= 4,5;

| scn =3*0,15+2*0,1+4*0,25+3*0,2+4*0,2+4*0,1 = 3,45;

Ip—ucnS =4*O’15+3*O’1+4*0’25+3*0,2+4*O,2+4*O,1: 3,7

Humeepanvuwiti  nokazamenv  d¢ekmusHocmu  6apuanmos  UCHOJHEeHUs.
paspabomxu  (l,.,)) ompenensercs Ha OCHOBAHMM HMHTETPAIBHOTO IMOKAa3aTels

pecypcoddpHEeKTHUBHOCTH U MHTETPAIBHOTO (PMHAHCOBOTO MTOKa3aTes 1Mo hopmylie:
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__ p-ucni
ueni ucn.i
Punp
CpaBHeHHE  MHTErpajbHOro  mokazarenss  d(PQPEeKTUBHOCTH  BapHAHTOB
UCIIOJTHEHUST pa3paOOTKU TO3BOJHUT OINPEACIUTh CPaBHUTENIbHYIO 3()PEeKTUBHOCTD
npoekTa (cMm. Tabmmiyy 24) u BeIOpaTh HamOoJiee IeNeco0Opa3Hblii BapuUaHT U3
npeoKeHHbIX. CpaBHUTENbHAS 3G PEKTHBHOCTD MPOeKTa (Dgp):

9 — Iucn.l

cp
ucn.2

Ta6nuna 24 - CpaBuurtenbHas 3 HEKTUBHOCTh pa3padOTKU

Ne
Iloxka3zatenu Hcn.1 Hcn.2 Hcn.3

n/n

1 WuTerpanbHblil pUHAHCOBBIN MOKa3aTeNb pa3paboTKH 1 0,86 0,97
T =

) HTETpaJIbHbII MMOKa3aTeNnb pecypcodPPeKTUBHOCTH 45 3,45 37
pa3paboTku

3 WuTerpanbHblil mokaszarens 3¢QekTuBHOCTH 4,5 4 3,8
C

. paBHHUTENbHAS Y3PPEKTUBHOCTh BAPHAHTOB 1 0,89 0,84
VCTIOJTHCHUS

CpaBHUB 3HA4YCHHUS] WHTETPAIBHBIX TMOKa3aTene dS(PPEKTUBHOCTH MOKHO
CeNaTh BBIBOJI, YTO peau3allis TEXHOJIOTHH B TIEPBOM HCIIOJHEHUU SBISETCS Ooee
3 PEeKTUBHBIM BapUAaHTOM PEIICHUS 3aJa4yu, MOCTABJICHHOM B JaHHOW paboTe C

NO3UIMHN (PUHAHCOBOM U pecypcHON 3(PHEKTUBHOCTH.

CambIM  BBICOKMM TMoOKazaTeneM dddekTuBHOCTH o0JagaeT wucm.l, OHo
MOJIHOCTBIO  yJIOBJIETBOPSIET BCEM  HYXKHBIM  TapaMeTpaMm Il CO3JIaHUs
yJIBTPA3BYKOBOTO TreHepaTtopa. UTo ke kacaercs (huHaHCOBOW 3(DPEKTUBHOCTH, TO
UCI.]l TOMYyYHUIIOCH CaMBIM JOPOTUM. DTO CBSI3aHO C TEM, YTO JJIS €0 BBITIOJHCHUS
OB BBIOpaHBI 0OJIE€ TOUYHBIE, a CIEAOBATEIbLHO 0OO0Jiee JOPOTOCTOSINUE JCTald

CXEMBI JIJIs yIbTPa3BYKOBOI'O T'eHepaTopa.
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