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SAIINTAHUPOBAHHBIE PE3YJIBTATBI OBYUYEHUS 11O ITPOI'PAMME

Kon
pe3yJbTara

PesyabTaT 00y4yenns

Hpmpeccuonaﬂbnbte Komnemenuyuu

P1

[IpumeHsATh coBpeMeHHBIE 0a30BbIE U CIEIMAIbHBIE €CTECTBEHHOHAYYHbIE, MAaTeMaTHUECKHE U
WHXKCHEpHBIE 3HAHWA Ui pa3pabOoTKH, IPOM3BOACTBA, OTIAAKH, HACTPOMKH M aTTeCTALlHU
CpEeICTB NPHOOPOCTPOCHHS C HCIIOJNb30BAHHEM CYNIECTBYIOIINX M HOBBIX TEXHOJOTHH, H
YUYUTBHIBATH B CBOCH JESATENPHOCTH SKOHOMUYECKHE, DKOJIOTHYECKHE AaCIeKTHl W BOIPOCHI
SHEeprocOepeKeHHs

P2

Y4yacTBOBaTh B TEXHOJOTMYECKOH MOATOTOBKE IIPOM3BOACTBA, MOAOUpATh ¥ BHEIPSTH
HEOOXO/AUMBIE CpEACTBa IPUOOPOCTPOEHHS B TPOU3BOJCTBO, IIPEIBAPUTENHLHO OLICHHB
9KOHOMHUYECKYIO 3¢ PeKTUBHOCTD TEXIPOLIECCOB; PUHAMATh OpTaHHU3aIIOHHO-
YTIPaBIEHYECKUE PEIICHHS HA OCHOBE SKOHOMUYECKOTO aHAIIN3a

P3

OKCIUTyaTHpOBaTh M OOCITYKHBAaTh COBPEMEHHBIE CPEACTB M3MEPEHHS U KOHTPOIS Ha
IPOU3BOACTBE, 00ECIIeUNBaTh OBEPKY NPUOOPOB U MpOUee METPOIOTHIECKOE COIPOBOXKICHHE
BCEX IMPOIIECCOB MPOM3BOACTBA M OKCIUIyaTalldM CPEICTB M3MEPEHHS U KOHTPOJI;
OCYILECTBIIATh TEXHUYECKHH KOHTPOJIb MPOM3BOJCTBA, BKIOYas BHEIPEHHE CUCTEM
MEHEKMEHTa KauyecTBa

P4

Hcnons30BaTh  TBOPYECKHMH MONXOA IS  pa3pabOTKM HOBBIX OPUIMHAIBHBIX — HACH
NPOEKTUPOBAHHUS U TPOM3BOJACTBA NMPU PEIICHUH KOHKPETHBIX 3a7a4 MPHUOOPOCTPOUTEIHHOTO
IIPOU3BOJCTBA, C HCIOJbB30BAHUEM IIEPEIOBBIX TEXHOJIOTUH; KPUTHMYECKH OLICHUBATh
[IOJIy4YEHHBIE TEOPETUYECKUE U IKCIIEPUMCEHTAIbHBIEC JAHHBIE U JIEaTh BBIBOJIbI; UCIIOIb30BaTh
OCHOBBI H300pETaTEIHCTBA, IIPABOBBIE OCHOBBI B 00JIACTH HHTEIUICKTYaIbHON COOCTBEHHOCTH

P5

[ImaHupoBaTh W TMPOBOAWUTH AHAIUTHYCCKUE, WMHUTAIMOHHBIE W OKCIICPUMEHTAIBHBIC
UCCJIEJIOBaHUSl MO CBOEMY HPO(MII0 ¢ UCMOIb30BAaHMEM HOBEHIIMX JIOCTIKCHUS HAyKH H
TEXHHKH, TIEPEJOBOrO OTEYECTBEHHOIO M 3apy0e)KHOTO ombiTa B 00JacTH 3HAHUM,
COOTBETCTBYIOIIEH BBIMONHAEMON paboTe

P6

Hcnons3oBath 0a3oBbIe 3HAHMS B OOJACTH MPOEKTHOTO MEHEKMEHTa M INPAKTUKH BEICHUS
Ou3Heca, B TOM 4YHCJIE€ MEHEKMEHTa PHCKOB M HM3MEHCHWH, AN BEACHHS KOMIUICKCHOM
WH)KEHEpHOW JEATeNbHOCTH; YMETh JeNaTh 3KOHOMHUYECKYIO OILEHKY pa3pabaTblBaeMbIM
npubopaM, KOHCYJIBTHPOBAaTh IO BONPOCAM TIPOEKTUPOBAHMA KOHKYPEHTOCIIOCOOHOM
MPOAYKITIH

YHuﬁepCllJleble Komnemenyuu

P7

[oHrMaTh HEOOXOIUMOCTD M YMETh CAMOCTOSTENBFHO YYUTHCS U MOBBIIATH KBaTH(MUKALMIO B
TEYEHUE BCETO NMeproaa NpodhecCHOHANBHOMN IEATEIBHOCTH

P8

DddexTrBHO paboTaTh HHAMBUIYAIBHO, B KAYECTBE WICHA KOMAHMBI 10 MEXAUCIUIUTHHAPHON
TEeMaTHKe, a TAKXKE PYKOBOAUTh KOMAHJIIOM, IEMOHCTPUPOBATh OTBETCTBEHHOCTH 32 PE3yJIbTaThl
paboThI

P9

Bnanets HWHOCTPAHHBIM SA3BIKOM Ha YPOBHE, MO3BOJIAIONIEM pa6OTaTb B HHTepHaHHOHaHLHOﬁ
cpenae, paSpa6aTI>IBaTL JAOKYMCHTAIHIO, MPE3CHTOBATh M 3alllMIIATh PE3YJIbTAThI I/IH)KCHepHOﬁ
JACATCIBbHOCTHU

P10

OpueHTHPOBaThCS. B BOMpOCAaX OE30IIaCHOCTH W 3/PaBOOXPAHECHUS, IOPUAMYECKUX H
HUCTOPUYECKUX acCIMeKTaX, a TaK J>Ke PpasIMYHBIX BIISHUAX HWHKCHEPHBIX pEHICHHH Ha
COLIMANIBHYIO U OKPYXKAIOILYIO Cpery

P11

CHCHOB&TL KOACKCY HpO(l)eCCPIOHEU'H;HOﬁ 9THUKH, OTBETCTBCHHOCTH U HOPpMaM I/IH)KGHGI)HOﬁ
JACATCIBHOCTHU
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TEXHUYECKOE 3ATIAHHUE:

Hcxoanble 1aHHbIE K padoTe
(HaMeHOBaHWE HCCIIEJOBAHMS
MIPOU3BOAUTEIFHOCTh

o0BeKTa WA

MPOCKTUPOBAHUS; nim

Harpyska; peXuM  paboTel  (HEIpEpPHIBHEIH,
MepUOTUYECKU, IUKINYECKUH U T. 11.); BUA CHIPbS
WM MaTepuai u3fenus; TpeOOBaHUS K MPOIYKTY,
W3JIEINI0 WM TIPOIecCy; ocoOble TpebOoBaHUS K
0COOEHHOCTSIM (bYHKIIMOHUPOBaHUS
(3kcmryaTanny) OOBEKTa WIIM W3JICIHA B ILIAHE

0e30IMaCHOCTH OKCILTyaTaluu,

cpeny,
9KOHOMHYECKHH aHAIIU3 U T. 1.).

BIIMAHUA Ha

OKPYKaIOIIyI0 9HEpro3arparam;

Haumenosarnue 06vekma ucciedo8anus: MoOUnbHbill OYUCTIUMENb

6030yxa.

Tpebosanuss k obvekmy ucciedosanus:  paspabomams

ouucmumend 8030yxa, CHOCOOHbLIL PACNO3HABAMb ONACHbIE O
uenoseKa 2asvl, CKANIUSArWUecs 6 nozpebax u Koiooyax u
npoU3800UMb OYUCHIKY 8 CIyUae He0OX0OUMOCHU.

Tpebosanus K 0cobeHHOCmAM @yHkyuonuposanus

(axcnayamayuu): Ycmanoeka 00axicHa 6bimb MOOUNbHA, M.e.-
nepemewampcss  no - NOBEPXHOCMU,

B8blABIANb UCMOYHUK

CKOnNnJjlieHus 2a3oe u np0u3eodumb OHYUCMK) .




Iepeyens MO/ITeKA X HCCIIeI0BAHUIO,
NMPOEKTHPOBAHMIO H Pa3padoTKe BONPOCOB
(aHamUTHYECKUH 0030p o

JIMTEPATYPHBIM HCTOYHHKAM C ICJIbIO BBIACHCHHUA

JOCTHXKEHUM MI/IpOBOI7I HayKu TCXHUKHU B

paccMaTpuBaeMoil 00JIacTH; ITOCTaHOBKA 3aJadyd

WCCIIEIOBaHM, MIPOEKTUPOBAHMUA,
KOHCTPYUPOBAHUS,  COACP)KaHWE  INPOIEIYPEI
UCCIIeI0BaHMUs, MPOEKTUPOBAHMUS,
KOHCTPYUPOBAHUs,  OOCYKAEHHE  pe3yJIbTaToB
BBINOJIHEHHO paboThl; HalMEHOBAaHUE
JIOTIOJTHUTEIbHBIX pa3zenos, MOJIeKALUX

pa3paboTke; 3aKITI0OUeHIE IO PaboTe).

Ilposedenue ananumuueckoeo 0o3opa.
Paspabomxa ¢hynxyuonanvrotl cxemuvl ycmpoiicmea
Pacuém u Bwibop snemenmos ouucmumens 8030yxa C
obocHosanuem

Tpoexmupoganue KOHCMPYKYuu 8030YX004UCHUMEIA.
Ipoexmuposanue MOOUTLHO20 OCHOBAHUS B030YXOOYUCIIUMESL
(menedrcku)

Hpoeec)eﬂue NPOYHOCMHO2O0 AHANIU3A MENEINCKU.

HeoOX00UMbIX

Ilpogeoenue mennosozo ananusa uyacmei
KOHCIMPYKYUU.

QDuHAHCOBYIIL  MeHeOHCMeHm, — pecypcodpexmusHocms U
pecypcocbepedicenue.

COL;MCIﬂbHa}l omeemcmeeHHOCMb.

Bu1600w1 no pesynomamam pabomai.

Ilepeyens rpauyeckoro marepuania
(c  mounvimM  yKkazamuem  00A3GMENLHBIX

yepmeorceli)

1. COOpOUHBIH YepTEeK OYUCTUTENSI BO3AyXa
2. COOpOYHBIN YepTEX TEICIHKKH.

KoHcyabTaHTBI 10 pa3jeiaM BbILYCKHON KBAJIN(PUKALUOHHON padoThl

Paznen

KouncyabTant

DduHaHCOBEIA MEHEKMCHT,

pecypcodhHEKTUBHOCTD U PECYpCOCOCPEKECHHE

Yuctakosa H.O.

ConnanpHasi OTBETCTBEHHOCTD

Annmenko 10.B.

Ha3panusi pa3genoB, KOTOpble J0JLKHBI ObITh HANMCAHbI HA PYCCKOM M HHOCTPAHHOM

A3bIKAX:

O0630p nuTEpaTYphl, 00BEKT U METOABI HCCIICAOBAHMS.

Jdara BblgauMm 3agaHUA  Ha

KBAJTU(PUKANMOHHOI padoThI N0 TNHEITHOMY rpadpuky

BBIINIOJIHCHUE

BBIILYCKHOI

3anaHue BbIIAT PYKOBOAMTEJIb:
Yu4enas crenenn
JoaKHOCTE ®UO ’ Moanuce JHara
3BaHHE
Jlouent WBanosa B.C. K.T.H
3ananue NPUHAJ K HCIOJHEHHUIO CTYJIeHT:
I'pynna ()4 (0] Hoanucey Hara
16M4B KportoBa Anacracus BrnagumupoBna




Pedepar

Brimycknas kBanudukanuonHas padora 123 c., 34 puc., 21 Tab6m., 39
VMCTOYHUKOB, 2 MIPUJL., 2 YepTeXKa.

KiroueBsie c10Ba: OUMCTUTENH BO3IyXa, TEIEKKA, Ta30aHAIA3ATOP.

OOBEKTOM HCCIIEIOBAHUS ABIIACTCSA MOJIETb OYUCTUTENS BO3AyXa.

[lears pabGoTel — pa3paboTka MOOWIBHOTO OYHCTUTENSI BO3AyXa C
BO3MO>KHOCTBIO aHAJIM3UPOBATH COCTaB BO3AyXa MEPE] OUUCTKOM.

B mpomecce wuccnenoBaHus MPOBOAWIUCH: TOAOOpP DJIEMEHTOB IS
OUYUCTHUTENSI BO3yXa M TEICKKHU, JUIsI 00eCreYeHuss MOOWIBHOCTH, TETUIOBOU H
MIPOYHOCTHOM aHAJU3 KOPIyca U TEIEHKKH.

B pesynbTare uccnemoBaHus Obljia cO3/laHa MOJENIb OYUCTHUTENS, IPOBEICHBI
HE00XO0IMMbIE TPOYHOCTHON U TEIJIOBOM aHATU3bl KOHCTPYKIIUH.

OOnacTh MpUMEHEHHS: Tapakd, MOJBajbl C TOBBIIICHHON KOHIIEHTpalMen

MCTaHa U yrapHoro rasa.



OmnpenesieHusi, 0003HAYECHUS] U COKPALLCHUS
KK - KUAKOKPUCTAUINYECKUN HHAUKATOP
ABC-nacTuK - aKpUJIOHUTPUIOYTaAUEHOBBIN MJIACTUK
Li-ion - TMTHIT-HOHHBIH aKKYMYJISITOD
HTH - nayyHO-HUCCIEI0BATEIBCKUN TPOEKT

CaHIIun — caHuTapHbI€ MPaBUIIa U HOPMBbI


https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD
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5.3.3 bromxker HayuHo-TexHudeckoro uccieaoBanus (HTH) ... 39

5.3.4 Pacuer 3aTpaT Ha cnelMaibHOE 000PYJ0BaHUE JJI1 HAYUHBIX

(3KCHIEPUMEHTAIBHBIX) PAOOT ...veeuvvieaieieireesineesnreeaseeesneeesnneesnreesneesneessnneennneennneens 39
5.3.5 OcHoBHas 3apa0OTHAs TIJIATA UCTIOTHUTEIICH TEMBIL.....vcveiivveeeiirrreesineesssneenns 40
5.3.6 JlonomHuTeNbHAS 3apab0THAS TUIATA HCTIOTHUTEIICH TEMBI. ... vvevieveerieenness 42
5.3.7 OtuucneHus: BO BHEOIOHKETHBIC (DOHIBI (CTPAXOBBIC OTYUCIICHHUS) ............. 43
5.3.8 Pacuer 3aTpar Ha Hay4HbIC U TIPON3BOJACTBCHHBIC KOMAHIUPOBKH............... 43

5.3.9 Omnata paOoT, BHIMOIHAEMBIX CTOPOHHUMHU OpTaHU3ALMSIMU U
TIPEATIPHSITHISIME ....veeveeanteeesseeeseeesnseessneesnnesaneeaaneeeasseeasseesnneesnneeaneeeaneeennneennneennneens 43

5.3.10 HaKITAIHDBIC PACKOIBL. . .vveeeesiutrrersesssrreesesassseresssnsssessessssssessssansssseesssssseeessans 43
5.3.11 ®opmupoBaHue OrOKETa 3aTPAT HAYUYHO-UCCIIEIOBATEIHLCKOTO MPOEKTa . 44

5.4 Onpenenenue pecypcHou, puHAHCOBOM, OI0IKETHOM, COIMATILHON 1
HKOHOMHUYECKON 3PPEKTUBHOCTH HUCCHEHAOBAHMSI ... vervveerireesnreesnrenaneeesnneennneesnneens 44

6 ConpanbHast OTBETCTBEHHOCTD ...vcvvverreennnn. Ommuodka! 3akiaaka He onpejaeieHa.

6.1 AHanu3 BBISIBICHHBIX BPEAHBIX (haKTOPOB MpHU pa3padOTKe MOOUIILHOTO

OUMCTHUTEIISL BOBILYXA .vvvvvieesiirriressirnnenessnnnns OmmoOka! 3akiagka He onpeneseHa.
6.1.1 MUKPOKIIAMAT ......coveeiiiciinine e OmmoOka! 3akiagka He onpeesneHa.
6.1.2 HenocTaTOK OCBEILIEHHUE........ccevvnreeernnn. Omuodka! 3aknaaka He onpegeieHa.
6.1.3 DJIEKTPOMArHUTHOE TMOJI€ OT KOMIIBIOTEPA ..vvvveerrveiee. Ommuoka! 3akiaanka He
ompeeseHa.

6.1.4 DNEKTPUUECKUN TOK ....ovvvrerereinreeennnnnns OmmoOka! 3akiagka He onpenesneHa.



6.2 be30MacHOCTh B YPE3BBIYANHBIX CUTYALHSX ...vvveenesene Omuodka! 3akaagka ne
omnpeesieHa.

6.3 IIpaBoBBIC M OpraHU3AIIMOHHBIE BOMPOCH! 00ecTIeYeHHUsT O€30IMacHOCTH
....................................................................... Ommoka! 3akiagka He onpeneseHa.

6.3.1 Opranu3zaloHHbIE MEPONIPUITHS 0OecTieyeHUs: 6€30MaCHOCTH ....... Ommnoka!
3akiagka He onpe/eJieHa.

6.3.2 Pa3smernienue 060py0BaHUS ¢ TOYKU 3PCHUS SPTOHOMHUKH ............. Omubka!
3akiiagka He onpeeJieHa.

7 BOIIPOCHI TEXHOJIOTHH .....vvvveirinesirees s Omuodka! 3akaaaka He onpeneseHa.

7.1 Bri0op opraHu3aiiiOHHON (POPMBI COOPKH. ......cveeee. Ommoka! 3akaaaka He
onpejeseHa.

7.2 OueHka TEXHOJIOTMYHOCTH KOHCTPYKIIMU OYHACTHUTEIS BO3AYXA ......... Omuodka!l
3akyaaKa He onpeaeseHa.

7.3 TexHomorudyeckuii mpouecc COOPKU OUUCTUTEIS BOZIYXA ...vvervvernnenn Omuodka!l
3akyaaKa He onpeaeseHa.

7.4 Pa3paboTKa TEXHOJIOTUUYECKOTO Ipoiiecca COOpkH .....Omudka! 3akaaaka He
ompe/eJeHa.

7.5 BeiOop uHCTpYMEHTa, nprcniocodaeHnii Ommuoka! 3akiaaka He onpeaesieHa.
CHIHUCOK HCIIOIB30BAHHBIX HCTOUHMKOB .. .vvveesvreeessreeesssseeesssnensssssessssssnsesssnssssssneenns 47
|07 (07453 517 (I PO PP USRI 47
[Tpunoxenue b Cnenudukaiys 1 cOOPOUHBIN YePTEKEH OUUCTUTENS

BO3/lyXa U aBTOMAaTHYECKOU TEJIEHKKH ........... Omuodka! 3akaaaka He onpeaeieHa.

10



Beenenue

UuCThIN, CBEXHMA BO3AyX — OTO HEOOXOIMMOE YCIOBHE I XOPOIIETO
caMOuyBCTBUsI uenoBeka. K coxkaleHHio, CEerojHss B BO3AYyXE, COJCPKHUTCS
0O0JbIIIOE KOJMYECTBO 3arps3HAIOMUX BemecTB. [ns Toro, 4tobbl 0OecrneyuTh
3G (EKTUBHYIO OYMCTKY BO3JAyXa M 3alllUTHTh CBOE 3JI0POBbE HEOOXOIUMO
UCIT0JIb30BATh BO3yXOOUHUCTUTEH.

B nmanHoO#l paboTe wuumeT mpolecc HM3rOTOBICHUS MOJAETH MOOUIBHOTO
OUYUCTHUTENS BO3AYyXa, KOTOPBIA Mepea OUUCTKON OyneT aHaIu3upoBaTh BO3AYX Ha
HAJIMYUE METaHa U YrapHOTO Tasa.

OcHOBHOE TMpeIHa3HAUYECHHUE TAaKOrO OYHCTHTENS 3aKIYaeTcsi B TOM,
4yTOOBl yAQJIUTh W3 BO3AyXa BpenHble npumecu. He Bce GUIBTPHI MOTYT
CIpaBIATBCS C TakoW MpoOJIeMOM, it 3TOro OyJeT MpOBEIEeH 0030p BcCex

CYIIECTBYIOIIUX (UIBTPOB.
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1 O630p uTEpPaTYpPBI

MHorue npUpOAHBIE Ta3bl SBISIOTCS HCTOYHUKAMHU ONACHOCTH IS
yenoBeka. E>KEroJHo B pa3lIMUHBIX TOpOAax CTPaHbl MPOUCXOMAST HECUACTHBIC
CIIy4al CO CMEpTEIbHBIM HCXOJ0M BCIIEICTBUE OTPABJICHHS ra3aMH, B TOM YUCIE U
METaHOM.

Meran (6onoTHbIi Ta3; CH4) He uMeeT HU 1BETa, HU 3araxa, HeMPEePbIBHO
oOpa3yeTcs NpH THHUEHUHM OPTaHMYECKHUX BEIECTB MOJ JAEWCTBUEM OaKTepuid.
SBnsieTcss OCHOBHBIM KOMIIOHEHTOM MpUpPOgHOro raza (60—99%), pyaHu4HOrO
raza (35—40%), a Takke pa3IUYHBIX MPOAYKTOB aHA’POOHOTO Pa3JIOKEHUS
OpraHUYECKUX BEIIECTB, HANpUMeEp, OOJOTHOrO Ta3a, ra3oB IOJEH OpPOLICHUS.
MertaH J1erko 3aropaercs; CMeCb METaHa C BO3yXOM B3pPBIBOOIIACHA.

Meran sBasercss HaubOolee WHEPTHBIM COEAMHEHHEM W3 TPYIIIBI
napaUHOBBIX yTIeBOAOPoAOB. Pusnonornyeckuil MeraH HHAUDPEpeHTeH U
MOKET BBI3BIBATH OTPABIICHUS JIMIIb B OUYEHb BBICOKOW KOHIIEHTpaluu (U3-3a
Majoil pacTBOPHUMOCTH METaHA B BOJI€ M KpOBH). BMecte ¢ TeM TOKCHYECKOE
JIEUCTBUE METaHa MPOSBIAETCS M IpHU Oojee HU3KUX KOHIICHTPAIMSIX METaHa B
BO3JIyXE.

Tak, mpu conepxkannu B Bo3ayxe 25—30% meTaHa MOSBIAIOTCS MEPBBIC
npu3Haku achukcum (ydaieHue Iyjbca, yBEJIMYeHHWe o0bema  JIbIXaHusl,
HapyIlIeHUEe KOOPAUHAIIMY TOHKUX MBIIIEYHBIX JIBM)KEHUH U T. 11.).

bonee BbICOKHE KOHIIEHTPALlMM METaHa B BO3JYXE BBI3BIBAIOT y YEJIOBEKA
TOJIOBHYIO 00Jib. B MONMHOW Mepe TOKCHMYecKoe JCMCTBHE METaHa MPOSIBISETCS
JIMIIb MPU MOBBIIIEHHOM JaBieHuu (2—3 aTt™m).

Bonbiine 00BEMBI MeTaHa coOAEpXKAaTCSd B PACTBOPEHHOM COCTOSIHUM B
Mectax 3aneraHusi Hedtu. M3 Hemp 3emiii MeTaH MOXKET NPOHUKATh Ha €&
MOBEPXHOCTh U HAKAIUIMBATHCA MPU OTCYTCTBUM JABUKEHUS BO3ayxa. B ropoackux
YCIOBUSIX 4Yalle BCEro MeTaH oOpa3yeTcss M CKaluIiBaeTcsi B MOJBajax,
KaHAJIM3AIMOHHBIX KoJoauax u norpedax. Ilpu ero yreuke y Jroaei mosiBisieTcs

OJbIIIKa, Ia3 MOXCT OBITH HpH‘-IHHOﬁ yAayuibs. CmMmech MeTaHa ¢ BO3YXOM MOXKCT
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BOCIUUIAMEHSITHCA WJIM B3PBIBATHCA, 00pa3ys B3PBHIBUATYIO CMECh, Ha3bIBAEMYIO
rpemyduM razoM. OOHAPYKUTh €r0 MOKHO TOJIBKO CIICIIHAIBHBIMU TTPHOOpamMu B
BEpXHEH 4YacTh MOMENICHUS, XOTS MpHU OOJIBIIUX KOHIEHTPAIUSIX OH BBITECHSET
KHCJIOPOJ U3 BO3yXa.

N3 cTouHBIX BOJ, ABMXKYIIUXCA MO TPyOONPOBOAAM, BBIACISIOTCS IMaPHI
BOJIbI U Ta3bl: CEPOBOJIOPOJI, aMMHUAK, YTIEKHUCIIbIN ra3, METaH. YTapHbIN ra3, uiu
MOHOOKCH/T YIJIepo/Jia, Ui okuch yriepoaa (CO), yacTo Ha3bIBAIOT «MOJTYATUBBIM
youitnieit»y. OcHoBHasi mpobiieMa COCTOUMT B TOM, YTO OH HE MMEET HU I[BETa, HU
BKyCa, HM 3amaxa, HE¢ BBI3BIBACT BOOOIE HUKAKUX ONIYyIIEHWH (TTOKa HE CTaHET
CJIMIIIKOM T03/1HO). Ero HEBO3MOXXHO OOHAPYKUTh «HA I1a30K», U JIJIs )KEPTBHI €ro
MPUCYTCTBUE TaK M OCTAETCsA He3aMeueHHBbIM. [Ipu 3TOM pacmpocTpaHsieTca ra3
OBICTPO, CMELIMBAACh C BO3AYXOM 0€3 MOTEpPH CBOMX OTPABISAIOIIMX CBOMCTB.

JIns yemoBeka yrapHbld raz — cuiapHenmui sa. [loctynas B opranusm
IpU JIbIXaHWW, OH NPOHUKAET U3 JErKUX B KPOBEHOCHYK) CHUCTEMY, TI€
COCMHSETCS C TeMOorioomHoM. B pe3ynbTaTe KpoBb yTpauuMBaeT CIOCOOHOCTh
MEPEHOCUTD U JIOCTABIISITH TKAHAM KUCJIOPOJI, U OPraHU3M O4YeHb OBICTPO HAYMHAET
UCIIBITBIBATh €T0 HEJOCTAaTOK. B mepByro ouepeap CTpagaeT TOJIOBHOW MO3T, HO
BO3MOXKHO TIOPXKEHHE U JIPyTUX OPraHoB — B 3aBHUCHUMOCTH OT OOIIEro
COCTOSIHUS 3JI0POBbBS.

VYrapHsiil ra3 onaceH, HIOTOMY YTO OH JIMIIAET BO3MOXKHOCTH KPOBb HECTH
KHUCJIOPOJ K )KU3HEHHO BaKHBIM OpraHam, TaKMM KaK CEep/Ilie U MO3T. YTapHbIil ra3
OOBEIUHIETCS C TEeMOIJIOOMHOM, KOTOPBIA MEPEHOCUT KHUCIOPOJ K KIIEeTKaM
OpraHvM3Ma, BCJIEJICTBUE 4YE€ro TOT  CTAHOBUTCS  HENPUTOJIHBIM  JIJIst
TPAHCIIOPTUPOBKH KHUCIOpPOAa. B 3aBUCMMOCTM OT BJABIXa€MOrO0 KOJUYECTBA,
yrapHbli Ta3 yXyAIIaeT KOOPJWHAILINIO, OOOCTpPSIET CEepJIeUHO-COCYAUCTHIC
3a00JIeBaHUS W BBI3BIBACT YCTAJIOCTh, TOJIOBHYIO 007b, ciabocth, Bnusaue
YTapHOTO Ta3a Ha 3JI0POBbE YEJIOBEKA 3aBHCUT OT €ro KOHIICHTPAIIMU U BPEMEHU
BO3/eicTBUS Ha opraHu3M. KoHieHTpalus yrapHoro ra3za B Bosayxe 6omuee 0,1%
MPUBOJIUT K CMEPTH B TEUCHHE OJIHOIO Yaca, a KoHIeHTpaius Oonee 1,2% B

TEUYEeHUM Tpex MUHYT [12].
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1.1 Bo3xyx004uCTHTE b, IPUHIUI 1eliCTBUS

Bo3nyxoouucturens — YCTpPOWCTBO, NpeIHA3HAYCHHOE [JIsI OYHMCTKU
Bo3nyxa. IlpuHuun pa®oThl OOJBIIMHCTBA BO3YyXOOUYUCTUTEIECH 3aKIIOYAETCS B
UCIIOJIb30BAaHUU CTAHJIAPTHOTO MeXaHu3Mma QuibTpanuu (T.. B OCAXKICHUU
MPUCYTCTBYIOIIUX B BO3/YXE 3arpsi3HAIONIMX BEIIECTB (YACTHUI[) Ha CHEIUATbHBIX
bunpTpax), Yactb BO3AYXOOUHCTUTENEH (C (DOTOKATATUTHUCCKUM (DHUIBTPOM)
CIIOCOOHA OKHCIATh M PACHICTUISATh HA MOJIEKYJSIPHOM YpPOBHE 3arpsi3HSIONINE
BEI[ECTBA JI0 OE€3BPEIHBIX COCTABISIONINX.

KoncTtpyktruBHOE pelieHue BO3TyXOOYHCTUTEIS oTpeemnsieTcs
XapakTEepOM 3arpsi3HEHU, TpeOyeMOM 4YHCTOTOM BO3AyXa, IUIOMIAJBI0O M BO
MHOTOM 3aBUCHUT OT TUIIA TPUMEHSIEMBIX (PUIBTPOB.

TumnoBoit BO3yXOOUMCTUTENIb COCTOMT W3 BEHTWIATOpa MW Habopa
¢unbTPOB (0OBIYHO B BO3TyXOOUYUCTUTED BKIIOUEHO HECKOIBKO TUIIOB (DPUIIBTPOB,
3a CYET Yero JocTuraercs 0ojiee BbICOKAsl CTEIEHb OYMCTKU BO3/1yXa) COOpaHHBIX

B elnHOM Kopiryce [1].

OTBEpPCTHE AN B5IX00A BOAAYXA

ANA nepeHocH
npuopa

1
YnsTpaduonerosas
namna

3awuTHele BbIKNKOYaTENU

\

HEPA = chunbTp (BbicokoathheKTUBHbIH
‘ UNBTP OYMCTKM BO3AYXA) / aKTUBHBIV YTONbHLIA UNLTP

MnasmeHHbIN nblﬂeCﬁOpHMK

DunbTp NpeaBapuUTenbHON O4UCTKH

MepenHss Kpblluka

Pucynok | - TunoBoil BO3AyX0OYUCTUTEND
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B mnactosimee BpemMsi B aBTOHOMHBIX BO3AYXOOYHCTHUTENSIX OBITOBOTO H
o(prCHOTO Ha3HAYECHUS TPUMEHSIOTCS CIIEAYIONINE TUIIBI (PUIBTPOB:

* OUnbTpHI MpeABAPUTEIIHLHON OUHUCTKH (MEXaHUYECKUE (PUIIBTPHI);

* DrieKTpocTaTndeckue (MOHU3UPYIOUINE) (PUIBTPHI,

* YrosbHble (a1COPOLIMOHHBIE) (PUIIBTPHI,

* GunpTpel HEPA (GunabTpbel TOHKON MEXaHUYECKOW OYUCTKH);

» doTokaTamMTHIECKUE (QUITHTPHI.

CxeMatnyHO TOKa3aH mporecc Quibrpanuud (3 CcTagud OYKMCTKU) B
BO3JyXOOUHCTUTENE, C Hanboyiee pacnpoCTpaHEHHBIM HA00pOoM (UIIBTPOB:

npeaBapuTenbHblil (Mexannueckuil puibtp), HEPA GunbTp, yroasHeiil GuibTp:

CXEMA ®UNLTPAUWMK B BO3AYXOOYWUCTWATENE (3 CTAQKWK)

MexaHu4eckid HEPA YroOAbHbIA
hHALTP hUNeTp UALTP

Pucynox 2 — Cxema punbrpanuu

1.1.1 @®uiabTpsl NpeABAPUTENBbHON  OYMCTKM  (MeXaHHYeCKHe

GuabTpHI)

OUIbTPHI MPEABAPUTEILHON OYUCTKU (MEXaHUYeCKHe (DUIBTPHI) - CaMble
NpOCThie (PUIBTPHI, MPUMEHAEMbIE B BO3AyXOOUYUCTUTENSAX. OHU COCTOST U3
OOBIYHON MENTKOW CETKH M UCIOJIb3YIOTCS B Ka4eCTBE (DUILTPOB MPEIBAPUTEIHLHOM
ounctku. [IpenHazHaueHbl NJis yJajdeHUs KPYMHBIX TBUIEBBIX YacTHIl, MIEPCTH
KUBOTHBIX. Takue (QUIBTPHl YCTAHABIMBAIOTCS TMPAKTUYECKHM Ha  BCEM
KIIMMAaTAUYECKOM OOOPYJOBAaHWUW U 3AIUINAIOT OT MBLJIM HE TOJIBKO JIFOJIEH, HO U

BHYTPEHHOCTH CaMUX MpUOOpOB. SBHsAACH MpeABapUTENIbHBIM  (UIBTPOM,
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3alUIAeT TMocienyomue QuibTpytonme s3JaeMeHTsl (yrombable, HEPA -
(GUIBTPBI) OT MPEKIECBPEMEHHOTO U3HOCA.

BonpmmHCTBO (GUIBTPOB MpeIBAPUTEIHLHON OUUCTKH YCTPAHSIOT YACTHUKH
pasmepoM 5-10 mukpoH. HecMoTps Ha TO, 4TO NPOUEHTHOE COOTHOUICHHE
YacTHMYEK pa3MepoM OT S5 MHKPOH [0 OTHOUICHUIO B O0OIIeH Macce MbUIH
HaxOJSIINXCS B BO3/IyXE Majio, OH UTPAET OUYEHb BaKHYIO POJIb, IOCKOJIbKY €CJIU B
CHUCTEME HE UCIONb3yeTCsl (QWIBTP NPEABAPUTEIHHOW OYMCTKHU, WIM OH He
n0CcTaToyHO A(M(PEKTUBHO yJajsieT YacTULbl, 3TO MOXET TPHUBECTH K
IPEKICBPEMEHHOMY M3HOCY akThBHpoBaHHOTro yromnbHoro wiu HEPA ¢unstpa,
CMEHa ITOCJICTHETO JIOCTATOYHO JIOPOroe yI0BOJIbCTBHUE [4].

[IpenBaputenbHble ceTyaTble (UIBTPHI SIBIAIOTCS MHOTOPA30BBIMU - IS

OYHMCTKH OT IIbIJIM UX JOCTATOYHO IIPOIBIJICCOCUTHL UIIN IIPOMBITH B TEIUION BOAC.

1.1.2 DaexTpocTaTHyeckue (MOHM3UPYIOLIHE) PUILTPHI

[IpuHuun JOeHCTBHUS — DJIEKTPOCTATUYECKUX  (DUIBTPOB, OCHOBAH Ha
IPUTSHKEHUM JIEKTPUYECKUX 3apsA0B Pa3HOM NOJIIPHOCTH. 3arpsi3HEHHBIN BO3AYX
IPOXOJUT YEpPe3 HOHU3ALMOHHYIO KaMepy, B KOTOpPOHl YacTHIbl 3arps3HEHUs
IPUOOPETAIOT MOJOXKUTENBHBINA 3apsij, MOCIE YEr0 OHU OCENAI0T HAa OTPULIATEIHLHO
3apsOKeHHBIX TulacTuHax. st ouucTku Takoro guiibTpa (MJIACTHH) JOCTATOYHO
MPOMBITH €r0 MBUIbHOU BOJIOM.

DnexTpocTaThueckue (QUIbTPHl XOPOILIO OYHUIIAIOT BO3AYX OT MbUIM U
koroTH. [Ipu 3TOM MeToIe BO3MOKHO AOCTHXKEHUE 3P(HEKTUBHOCTH (PUIIbTpaLUH,
YAOBJIIETBOPSIONIEH U Aaxe mpeBocxoasmend n3BectHoil cranaapt HEPA. Kpome
TOrO,  (WIBTPBL,  HWCHOJB3YIOUIME  JAHHYIO  TEXHOJOTHIO,  JOIMYCKaIoT
MHOTOKPAaTHYI0  IPOYUCTKY  (QUiIbTpa, UYTO, pa3yMeercs MOJIOKUTEIbHO
CKa3bIBAaeTCSi HA CTOMMOCTHM JKCIUTyatauuud mpubopa. Bosmyxoouucturenmu,
OCHAlleHHbIE  MOAOOHBIMU  DJIGKTPOCTATUYECKUMH  (PUIBTpaMH,  4acTo
KOMILIEKTYI0TCS B komOuHatmu ¢ HEPA, yronsHubiMu ¢puibTpamu.

B cHJIBHOM 3J€KTPOCTATHYECKOM IIOJIE TAK)KE MPOUCXOIUT YHUUTOXKEHUE

BPCAHBIX MHKPOOPIraHM3MOBH YaCTUYHOC PA3JT0KCHHUC CIIOKHBIX OPraHHMYCCKHX
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BEIIECTB, MOATOMY 3JIEKTPOCTATHUECKHE (PUIBTPHI MOTYT OYHILNATH BO3AYyX OT
BUPYCOB U OaKTEpHil, a TAKKE YACTUYHO OT T'a30BbIX 3arPS3HUTENCH.

DnekTpocTaTiueckue GUIbTpbl HE TpeOylo 3aMeHbl, U HE HUMEIOT
pacxomHbIX MarepuasioB. [lpu 3arpsA3HEHMM METAUIMYECKUX IUIACTUH HX
JIOCTATOYHO MPOMBIThH TEIJION BOJION MJIM MPOTEPETh BIAXHOM TyOKoi. Jlemats 310
HEOOXOJMMO OCTOPOXKHO, YTOOBI HE TMOBPEIUTH TOHKYIO IPOBOJIOKY MEXKIY
IIJJATUHAMH.

DneKTpoCcTaTUUeCKUi (PUIIBTP MHOTAA TAK)KE HA3bIBAIOT MOHU3ATOPOM HIIH
IUJA3MEHHBIM ~ MOHU3aTOPOM,  ITOCKOJBKY  IOJX  JEHUCTBHUE CUJIBHOTO
AIEKTPOCTATUYECKOTO IOJS BO3AYyX HOHU3HMPYETCS M NEPEXOOUT B COCTOSHUE
HU3KOTEMITEPAaTypHOU TUIa3Msl [2].

Bricokoe HampsKeHHe MEeXIy AJIEMEHTaMU AJIEKTPOCTaTUYECKOTO (pUIbTpa
CO3/1aeT yCJIOBUS U1 00pa30BaHUs 030HA - KpallHE arpecCUBHOTO ra3a, KOTOPbII
ABJISIETCA CUJIBHBIM OKHUCIUTEIEM M BECbMa ONACEH JUIA 310pPOBbs JIIOJCH.
WcrnpaBHbIII OYMCTUTENb, MMEIOMIMKI cepTuduKaT cooTBercTBUs Pocrecta He
OPUYUHUT BaM BpElla, OJIHAKO TMOBPEKICHHBIA AIIEKTPOCTATUYECKUNA (DUIBTP
MOXET TE€HEpUpOBaTh O30H B OIACHBIX KOJMYECTBaX (MpU MPEBBILICHUU
IIPEAEIbHO JOIYCTUMOW KOHLEHTPALMM 3amax O30Ha CTAHOBUTHCS XOPOILIO

3aMETEH).

1.1.3 YroJgbHble (a1cOpOunoHHbIE) GUIBTPHI

AncopOUMOHHBIE YTOdbHBIE (DUIBTPHI - YJIABIUBAIOT IMPAKTHYECKH BCE
TOKCUYHBIE TMPUMECU BO3AyXa C MOJIEKYJISIpHOM Maccoil Oosiee 40 aTOMHBIX
enuHull. OjHaKo, MCCIEAOBAaHUS M TMPAKTHKA HCHOJIb30BAaHUS aJCOPOLIMOHHBIX
YTOJbHBIX (PUIBTPOB, MOKA3AJIH, YTO YTOJdb MPAKTUYECKU HE aICOPOUPYET JIETKUe
COCIMHEHHs, K YHCIy KOTOPBIX OTHOCSTCS TaKW€ TUIUYHbIE 3arps3HUTEIN
TOPOJICKOTO BO3AyXa KaK OKHCh YIJIEpOJia, OKHCIBI a30Ta, popmanbaerui. Takum
00pa3oM, BO3TyXOOUUCTUTEIH, UCTIONb3YIOIINE YTONbHbBIE (PUIBTPBL, OKA3aJIUCh HE
3¢ (GEeKTUBHBI 711 OYUCTKH BO3/AyXa TOPOJCKHUX IMOMEIIEHUH OT €ro OCHOBHBIX

DKO3arps3HUTENIEN.
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[Tpunumn aewcTBUsA GUIBTPOB JIEKUT B CAMOU MPUPOJIE aKTUBUPOBAHHOTO
yras. C TOYKM 3peHUs XUMHH, Yroib — 3TO ofHa u3 ¢GopM yriepoaa c
HECOBEPIICHHON CTPYKTYPOMU, IPAKTUYECKHU HE COJEpKAIasl IPUMECEH. YTOJIbHBIE
«HECOBEPILIEHCTBAY» — MOPBI, pa3Mep KOTOPBIX KOJIEOIETCS OT BUIAUMBIX TPEUIUH U
miesed 10 pas3ivyHbIX Opemieldl M MycTOT Ha MOJIEKYJSIpHOM YypoBHe. VIMeHHO
BBICOKHI YPOBEHb HOPUCTOCTH JieJnaeT aKTHBMPOBAaHHBIN yroJib
«AKTHUBUPOBAHHBIM.

B nopax yris neicTByeT MEXMOJIEKYJIIPHOE IPUTSDKEHUE — CHIIA, KOTOpast
[0 CBOEHW NPUPOJAE CXOXa C CHIOW TpaBUTAlMHU, C TOW JIMIIb Pa3HULEH, YTO
JICHCTBYET OHA HA MOJIEKYJIIPHOM, @ HE HA aCTPOHOMUYECKOM ypOBHE. braromaps
9TOMY IPUTSKCHUIO AKTUBUPOBAHHBIM  yrojb IMPEKPACHO MOIJIOLIAET U
YAEPKUBAET BPEIHBIE BEILIECTBA.

CylllecCTBEHHBIM  HEIOCTaTKOM  JIIOOBIX — aJCOPOLMOHHBIX  (DUIBTPOB
ABJSIETCA WX OIpAaHWYEHHas €EMKOCTb U IIPM HECBOCBPEMEHHOW 3aMEHe
aJcopOeHTa, OHM CaMH CTaHOBSATCA HMCTOYHHUKOM TOKCHUYHBIX OpPraHUYECKUX

BEIIIECTB U O0JIE3HETBOPHBIX OAKTEPHUH, 3arPA3HIIONINX OKPYKAIOIIYIO aTMOchepy

[2].

1.1.4 Bo3nyxoouncturesau ¢ puastpom HEPA

®dunbTpel TOHKON ourcTkH Bo3ayxa — HEPA (High Efficiency Particulate
Arresting - Beicoko3((eKTHBHAS 3a/IePiKKa YaCTHUI) IPEACTABIACT COOO0H MbLICBOM
BO3JIYIIHBIN (DUIBTP BBICOKOU () (PEKTUBHOCTH.

[Ipunuun pabotet HEPA  ¢uabTpoB [0OCTaTOYHO TPOCT: BO3AYX
BEHTWJISITOPOM TPOTOHSIETCSl 4epe3 (UIbTP M TEM CaMbIM OCBOOOXAAETCA OT
yactul neuii. HEPA-unbtp 3aaepxkuBaer 6osee 99% Bcex yacTul pazMepaMu
or 0,3 MkM u Oosbire. BonpIMHCTBO aiepreHoB (MbUIBILA, CIOPHI TPUOOB,
HIEPCTh U NEPXOTh )KUBOTHBIX, aJUIEPreHbl KICIIEH JOMAaIIHEN MbUIH, JIp.) UMEIOT
pa3mepsbl Oosiee 1 MkMm, mostomy HEPA - GunabTpbl UCHONB3YIOTCS B MblLIECOCaX

nIn OYUCTUTCIIAX BO3ayXa, KOTOPLBIC PCKOMCHAYCTCA HCIIOJIB30BaTh
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AUIEPTUYECKUM OOJIbHBIM TPU JOKA3aHHOW POJIM PECIUPATOPHON alJIepPTUU B
Te4eHHEe 3a00JIeBAHUS.

K nenocrarkam HEPA ¢uibTpa MOKHO OTHECTH €0 BBICOKYIO CTOMMOCTD
U HEBO3MOXXHOCTh BOCCTAaHOBJICHHUS (IIOCNIE€ 3arps3HeHUs (UIBTP HEOOXOAUMO
MEHSTB). A TakKe 3aMETHOE CHIKeHHe 3amuTHBIX cBoiicTB HEPA ¢unbrpa no
Mepe ero 3arpsisHenus. [locie Toro, kak QuibTp orpadboraer 20 — 25% cBoero
cpoka ciyxObl, ero 3(dexkTuBHOCTh cHU3UTCH 10 80% OT MepBOHAYATHLHOTO
3HaueHusa. Kpome Toro, Bce MexaHu4eckre (PUIbTPhI XOPOILIO BIUTHIBAIOT 3aMaxHu.
Hanpuwmep, ecnu ouncturens ¢ HEPA ¢unstpom npopabotaet HEKOTOpOE Bpemsl B
CWIbHO HAaKypE€HHOM T[OMEIIEHUH, TO HCIOJb30BaTh €ro B KOMHATE I

HCKYPAIIHUX» 6yzxeT HCBO3MOKHO H3-34 CHGI_[I/I(l)I/ILIGCKOFO 3alriaxa.

1.1.5 baktepuuuanbie PUIbTPHI

[Ipeana3znayeHsl 7151 HEUTpaIU3aIUU OOJIE3HETBOPHBIX MUKPOOPTAHU3MOB.
bakTepunuaapie GUIBTPHI U3TOTABIMBAIOTCS U3 HATYPaIbHBIX BEIIECTB, KOTOPHIC
MOJIYHalOT W3 pa3lIMyHbIX pacteHuil. Hampumep, u3 Bacabu (pa3HOBUIHOCTH
XpeHa) MOJy4aroT BEIIECTBO AJUTHWJI M30THOIMAHAT, IaBHO M3BECTHOE B SmoHuun
CBOMMH TIPOTHBOPAKOBBEIMH M AHTHOAKTEPHAIBHBIMH CBOMCTBAMH. A BEIIECTBO
KaTeXWH TMOJYy4aloT MX YaWHBIX JUCTheB. KaTexuH oOBOJIakuBaeT OakTepuu M
BUPYCHI, HE JaBas UM TMPUKPEIUIATHECS K KJIETKaM, TeM CaMbIM MPEeAO0TBpaIas
3apakeHue opranusma. [1o100HBIM aHTHOAKTEPUIIUIAHBIM JCHCTBUEM 00JagatoT

(boTOKaTaANUTUYECKHE, FTEKTPOCTATUYECKHE U CTPUMEPHBIE (DUITBTPHI.

1.1.6 CrpumepHbie GuIbTPLI

BuyTpu ctpumepHoro ¢uiabTpa, Takke KaK M Yy DJIEKTPOCTATUYECKOTO,
PacroJIOKeH TeHEpaTOp BBHICOKOTO HampspkeHus. OaHAKO MPUHIIUAIT €ro padoThI
nHOM. Bo3nyx B Takux QuUiIbTpax OYMIIAETCS OJiaronapsi CTpPUMEPHOMY paspsiay,
KOTOpPBIA BO3HUKAET MOJA JEHWCTBUEM CHIIBHOTO JJIEKTpUYecKoro mnoiis. Ilpum
CTPUMEPHOM pa3psific o0pa3yeTcsi MOTOK OBICTPHIX SJEKTPOHOB, O00JIATAOIINX

BBICOKOW OKHUCJISIOIICH CIIOCOOHOCTBhIO. DTO TO3BOJIIET pasiaraTh JaKe TaKHe
1Y



TOKCHUYHBIC COCAMHCHHUA, KaK (bopMaan[eer[ WM JTUOKCHJ] a30Ta, KOTOPBIC ITOYTHU

HE MOJIAI0TCS HeUTpanu3auuu GuiIbTpaMu IPYTUX TUIIOB.

[lepen ouucTkoi BoO3ayxa TpHOOP MOKEH MNpPOAHATU3UPOBATh COCTAaB
BO3JlyXa, JUIsl 3TOrO B KOpIyce OyayT YCTaHOBJEHBI NaTyuKu rasa. Jlns Hadana

paccMOTPHUM, YTO TaKOE ra30aHATU3aTOP U €TO BHUJIBI.
1.2 I'a30anaJau3aToOpbI

['azoananmuzaTop — UW3MEPUTENbHBIA TpuOOp I ONpEICIICHHUS
KAa4ECTBEHHOIO M KOJWYECTBEHHOIO COCTaBa CMeced ras3oB. Pasmuuaror
ra30aHajn3aTopbl pPY4YHOro JeWcTBUS M aBToMaruueckue. Cpeau MepBBIX
HauOojiee pacHpoCTpaHeHbl aOCOpPOIMOHHBIE Ta30aHAIM3ATOPbl, B KOTOPBIX
KOMIIOHEHThI Ta30BOM CMECH IOCJIEOBATEIbHO TMOIJIOMAIOTCA Pa3InYHbIMU
peareHTaMu. ABTOMAaTUYECKUE Ia30aHAIN3aTOPbl HEMPEPHIBHO U3MEPSIOT KAKYIO-
100 (PU3NYECKYIO WIH (PUZUKO-XUMUYECKYIO XapaKTEPUCTUKY Ta30BOM CMECH WIIU
e€ OTHeNbHbIX KOMIOHEHTOB. Ilo mnpuHuuny nAelcTBUS aBTOMAaTHYECKHE
ra30aHaJIM3aToOPbl MOTYT OBITh pa3JiejCHBI Ha 3 TPyIIbI [7]:

I) TIlpubGopbl, oOcHOBaHHBIE Ha (U3MYECKUX METOJaX aHAIU3a,
BKJIFOYAIOLIMX BCIOMOTATEIbHbIE XMMHUYECKHE peakuuu. [Ipu momommy Takux
razoaHajian3aTopoB, Ha3bIBAEMbIX 00BEMHO-MaHOMETPUIECCKIMH 17001
XUMHYECKUMH, ONPEICISIIOT U3MEHEHne 00bEMa WM JaBJIEHUSI ra30BOM cMecH B
pe3yJbTaTe XUMHUYECKUX peakuil €€ OTIeIbHbIX KOMIIOHEHTOB.

1) TIlpuGopsl, ocHOBaHHBIE Ha (U3MYECKUX METOAAX AaHaJIM3a,
BKJIFOUYAIOLIUX BCIIOMOTaTeIbHbIE (U3UKO-XUMHUYECKHE IPOLECCH
(TepMOXUMHUYECKHE, AIEKTPOXUMHUYECKHE, (OTOKOJIOPUMETPUYECKHUE,
xpomatorpaduueckue u Ap.). TepMOXUMHUYECKHE, OCHOBAHHBIE Ha W3MEPECHHU
TEIIOBOTO d(d(dexTa peakuu KaTaJIUTHUYECKOTo OKUCIeHHs (TOpeHHus) rasa,
NPUMEHSIOT TJIaBHBIM 00pa30M [JIsl OTpEeAeNeHUs] KOHIICHTPAIMi TOPIOYHNX Ta30B
(Hampumep,  OMAcHbBIX  KOHLEHTpAMA  OKHCH  yrjepoja B BO3IAyXe).

9H€KTPOXI/IMI/I‘I€CKI/IC MO3BOJAIOT OMNPCACIATL KOHLCHTPAOWIO ra3da B CMCCH IIO
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3HAYCHUIO DJIEKTPUYECKON TPOBOAUMOCTH PACTBOPA, MOTJIOTHBIIETO 3TOT Tas3.
DOTOKOJIOPUMETPUYECKUE, OCHOBAHHBIE HA W3MEHEHUUW IIBETA OIPEACIIEHHBIX
BEIICCTB MPU WX PEAKIMH C aHAIM3UPYEMBIM KOMIIOHGHTOM Ta30BOM CMecH,
MIPUMEHSIOT TJIABHBIM 00pa3oM I U3MEPEHUS MUKPOKOHIICHTPAITUH TOKCUYHBIX
npuMeceld B Ta30BBIX CMECSX — CEpPOBOAOPOJA, OKHCIOB a30oTa U Jp.
Xpomarorpapuieckre HauOoliee IIMPOKO WCIONB3YIOT IS aHalIHM3a CMecel
ra3o000pa3HbIX YIIE€BOJAOPOIOB.

[11) ITpuGopwl, ocHOBaHHBIE HA YHUCTO (UMYECKUX METOJaX aHaIu3a
(TEpMOKOHIYKTOMETPUYECKHE, JTEHCUMETPUICCKHAE, MArHUTHBIC, ONTUYECKHE H
ap.). TepMOKOHTyKTOMETPUIECKUE, OCHOBaHHBIC Ha U3MEpPEHUN
TEIJIONPOBOJHOCTH Ta30B, MO3BOJISIOT aHATU3UPOBATH JIBYXKOMITIOHEHTHBIE CMECH
(WIM MHOTOKOMITOHCHTHBIE TIPH YCJIIOBHHM W3MEHEHHUS KOHIICHTPAIIMH TOJBKO
OJIHOTO KOMIIOHEHTa). [Ipu moMOImM JEHCUMETPUYECKUX Tra30aHaIn3aTOPOB,
OCHOBAHHBIX HAa HU3MEPEHHUM IUIOTHOCTU Ta30BOM CMECH, OMPEAEISIOT TJIaBHBIM
o0pa3oM coJep)KaHUE YIICKUCIOro Trasa, IUIOTHOCTh KoToporo B 1,5 pasa
MPEBBINIAET IUIOTHOCTh YHUCTOTO BO3AyXa. MarHuTHble Tra30aHAIU3ATOPbI
MPUMEHSIOT TJABHBIM 00pa30oM IS OMPEACICHHS KOHIICHTPAIMU KHCIIOPO/Ia,
oOnamaroiero  OOJBIION  MAarHUTHOM  BOCHPUUMYHUBOCTBIO.  OnTuueckue
ra3oaHajn3aTopbl OCHOBAHbI HA W3MEPEHUM OMNTHUYECKON TUIOTHOCTH, CIEKTPOB
MOTJIONICHUST WM CHEKTPOB WCIYCKaHUS Ta30BoW cmecu. [lpm momomm
yIbTPa(HOTIETOBBIX Ta30aHAIM3ATOPOB OMPEICISIIOT COJIEPKAHUE B Ta30BBIX
CMECSX TaJIOTEHOB, TTAPOB PTYTH, HEKOTOPHIX OPTAaHUYECKUX COCTUHEHUH.

[IpuHIIMTT MEelcTBUS OCHOBAaH Ha TIOTJIONMICHWHW OCOOBIMH pearcHTaMu
COCTABJISIFOIIMX BEMIECTB. DTO MPOUCXOIUT B 0c0o00# mocenoBaTeabHOoCTH. Ecmu
MPUHITUT JICUCTBUS aBTOMATHYECKUH, TO U3MEPECHHUE MPOMCXOAMT IMOCTOSHHO, a,
3HAYUT, HUKAKUX TEPEPHIBOB HE MPOUCXOIUT. ITO YAOOHO TeM, 4TO (HU3UKO-
XUMUYECKHE TIOKa3aTeid Ta30BOM CMecH (UKCUPYIOTCS TOYHO, YTO TaKkKe

BO3MOJKHO U IIPpH BSaHMOJIGfICTBHPI C OTACIIBHBIMU KOMITIOHCHTAMHM BCIICCTBA.
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1.2.1 ABTOMaTH4YeCKHE ra30aHAJIN3ATOPbI

JlaHHbIE W3MEPUTENbHBIE MPUOOPHI TO3BOJSAIOT HU3MEPATh  (U3HKO-
XUMHUYECKUN WM (PU3NYECKUI COCTaB CMECH ra30B WJIM OTAEIbHBIX €r0 4acTel.

HNcexons w3 mnpUHOMIA JEUCTBUSA, CYIIECTBYET 3 TPYyHIbl aBTOMATUYECKUX

aHaIIN3aTOPOB:
¢ XUMHUYECKHE WU 00bEeMHO-MaHOMETPHUSCKHUE aHAIU3ATOPHI;
e [azoaHanm3aTopbl, OCHOBaHHbIE Ha (UIUKO-XUMUYCCKOM U
bu3HIecKOM MeTOAax;

e @Du3nyecKue raz0aHaIn3aTopshl.
1.2.2 Xumnueckne ujiu 00beMHO-MaHOMeTPUYeCKHE AHATHU3ATOPHI

HepBa;I I'pyIiiia YCTpOﬁCTB 9TOI0 THUIIA ITO3BOJIACT OIIPCACINTG N3MCHCHHUC
JaBJICHUA U o0beMa ra3oBoii cMecu IIpU IMIOMOIIN XUMHUYCCKHUX peaKuHﬁ, KOTOPLBIC

MMPpOUCXOIAT C pa3JINYHBIMHA KOMIIOHCHTAMH CMECH I'a30B.

1.2.3 ra308HaJII/I3aTOpr, OCHOBAHHBIC Ha (l)I/I3I/IKO-XI/IMI/I‘{eCKOM H

(puznyeckom Mmerogax

B 3aBucumocTH OT (PU3HMKM HMCIOJIB30BAHHOTO Ipoliecca, MpHOOPhI 2-0i

IpynIbl NOAPA3ACIAIOTCS Ha:
e  Xpomartorpapuyeckue
e  Tepmoxumuueckue
e  QDOTOKOJIOPUMETPUUYECKHUE

e  DJIEKTPOXUMHUYECKUE

1.2.4 XpomaTtorpaduyeckue ra30aHaIu3aTOPbI

JlanHblid THO NpUOOPOB MpeAHA3HAyYeH [JIsi U3MEPEHHs] COCTaBa CMECH
ra3oB, TBEPAbIX TN WM XuAKOCTU. [lpuHumn neWcTtBus Xxpomartorpaduyeckoro
aHaJIN3aToOpa 3aKII0YAacTCsd B HMHAUKAIMU KA4ECTBEHHOIO U KOJHMYECTBEHHOI'O

COCTaBa pa3/IEJIEHHON Ta30BOM CMECH.
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CymecTtByeT 3 MeTO/1a XpOMAaTOrpaduuaecKoro n3MEpeHMs:
e  BBITECHUTEIBbHBIN
e  OpPOHTAIBHBIN

e  [IpoABUTENBHBIN

1.2.5 TepMoxuMunyeckue ra3oaHaaIu3aToOPbI

TepMoxuMuyeckue aHanu3aTOPbl raza — 3TO YCTPOWCTBA, ONPEIEIISIONINE
HHEPIUI0 BBIIEIAEMOIO TEIIa MPU MPOXOKIACHUN XUMHUYECKOW PEaKIUU B CMECU
ra3os.

OCHOBHOM NpUHIUI PabOThl — MPOLECC OKUCICHUS KOMIIOHEHTOB Ta3a C
IPUMEHEHUEM  JIOMOJHHUTENIbHBIX  KaTaJlu3aTOpOB (MapraHuEeBO-MeTHBIHI
KaTaJau3aTop, MEJIKOAUCIIEPCHAs IJIaTHHA).

M3mepeHre BO3HUKAMOIIEH TEMIIEpaTypbl OCYIIECTBIIETCS C IMOMOILBIO
TEPMOPE3UCTOPA, KOTOPBIM B 3aBUCUMOCTH OT TEMIIEpaTypbl, MEHSET CBOE

COIMIPOTHUBJICHUC, TCM CAMBIM U3MCHSA HpOXOI[SIHII/Iﬁ TOK.

1.2.6 ®doToKo0TOPUMETPUYECKHE TA30aHAIU3ATOPDI

DOTOKOJOPUMETPUIECKUIN aHATIM3aTOp raza — 3TO MPUOOP, UCTIONIb3YIOIIHIA
ONTUYECKYI0 CHCTEMY (MU3ydaTesb-MPUEMHUK), KOTOPBIM MpHU MOMOIIU YpPOBHS
IIOTJIOLIEHHOI'0 CBETOBOT'O ITIOTOKA BEIIECTBOM OIIPEACIISIET €TO.

CymectByer 2 Pa3HOBUIHOCTH (OTOKOJIOPUMETPUUECKUX
ra30aHajin3aToOpPOB:

1. JKunkocTHbil (OTOKOJOPUMETPUUYECKUM aHAIM3aTOp Tasa (peaxius
MPOTEKAECT B PACTBOPE, YTO MO3BOJISIET C TOYHOCTBIO 10 5% ompenenuThb
KOMIIOHEHTBI CMECH );

2. JlenTouHbI#l (POTOKOJIOPUMETPUUECKUIN Ta30aHAINU3ATOP (HMCIOIB3YIOT

JUISL PeaKIUU TBEPAbIC HOCUTEIIH).
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1.2.7 DaexkTpoxumMmuveckue ra30aHaIu3aTopbl

JlanHBIA THUT TPUOOPOB TMpETHA3HAYEH [JIST OMPEACIICHUS TOKCHYCCKUX
ra3oB B MOMEIIECHUAX WIM Ha pabouux 30HaX. OTIMYUTENHHON 4epTOl JTaHHOTO
YCTPOMCTBA, ABJISIETCS BO3MOXHOCTH MPUMEHSITh €r0 BO B3PBHIBOOIMACHBIX 30HAX.
OH KOMMAaKTHBIM, 3HeprocOeperaronMii W MNPAKTUUYECKH HEUYBCTBUTEIEH K
MEXaHUYECKUM BO3JICUCTBUSIM.

OHU cTIOCOOHBI ONPEETATH CIEIYIONINE BEIIeCTBA:

e  Awmmmak NH3;

e  CepoBogopon H2S;

e  VYrapssii raz CO;

° Okcun cepot SO2;

e Xiop ClI2;

e  OOweMmHbIe 107U Kuciaopoaa (02).

e  [lo npuHIUMITY AEHCTBUS OHU MOJIPA3EIIAIOTCS HA:

e [‘anbpBaHMYecKuE (pearupyroT Ha U3MEHEHUE AIEKTPOIPOBOIHOCTH);

e  DJIEKTPO-KOHAYKTOMETPUYECKUE (pPEarupyroT Ha U3MEHEHUS TOKa WUIU
HaIpPsHKEHUS);

e [loTreHunomerpuueckue (U3MEPSIIOT  OTHOILIEHUE  HAMPSHKEHHOCTH
MOJISl U aKTUBHBIX UOHOB).

e B ocHoBe pabOThl IEKTPOXUMHUYECKUX aHAIU3ATOPOB rasza JIEHKHUT
ABJICHUE JIEKTPOXUMHUYECKON KOMIIEHCALIUHU, KOTOPOE 3aKIJIFOYAETCSl B BBIJICICHUU
CIEUHUAIBHOTO PEareHTa, KOTOPbIA pearupyer C ONPEACICHHBIM KOMIIOHEHTOM

CMCCH.

1.2.8 ®u3znyecKkue razoaHaJIn3aTopbI

Jlanubie ycTpoiicTBa paboraroT Onaromaps (QU3MYECKUM NpoleccaMm H
NOJIPa3AeIIIOTCS Ha CIEIYIOIINE BUIBI:
e  TepMOKOHIYKTOMETPUUYECKHE;

° MarHuTHbIC;
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e  OnTnueckue;

e  JleHCMMETpHUYECKHE.
1.2.9 MarauTHblIe ra30aHajJan3aTopbl

IIpenHa3Hauensl 11 onpezaeneHus npoueHra O, B CMECH ra3oB.

MarauTHbIe aHATU3aTOPBI ra3a MOAPA3ACIISIIOTCS HA 2 TPYIIbL:

1. TepMOMAarHuTHeIE;

2.MarHuToMexaHu4ecKue.

JlaHHBIE ~ yCTPOMCTBA  M3MEpAIOT  CHJly, KOTOpas  BO3HUKAET B
HEOJHOPOJHOM MArHUTHOM II0JI€ M BO3JECUCTBYET Ha pPOTOpP YCTPOMCTBA, U

-2
IMO3BOJIACT U3MCPATh KOHLICHTPAIUH B JUAIIA30HC 10~.

1.2.10 TepMOKOHAYKTOMETPUYECKHE FA30aHAIU3ATOPDI

JlaHHBIE YCTPOWMCTBA MO3BOJIAIOT OMPEACIUTh COCTAB ra30BOM CMECHU IPHU
MOMOIIM  TakoM  (U3WYECKOM  BEJIMYMHBI, KAaK  TEIJIOMPOBOHOCTb.
[IpyHIMO OEWCTBUS: TP U3MEHEHUU KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa
ra3oBol  CMeCH, H3MEHSIETCA  TEIUIONPOBOJHOCT U COOTBETCTBEHHO
CONPOTHUBJIEHUS B TEPMOPE3UCTOPAX, B PE3YJIbTATE YEr0O IMOJYyYECHHBIE JAHHBIE
aQHAM3UPYIOTCS, HW 1O TMIa0JOHY OMPENENsieTCsl COCTaB  OMNpPEICIICHHbBIX

KOMIIOHCHTOB rasa.

1.2.11 OnTryeckue ra30aHAIU3aATOPBI

VYerpolicTBa TaHHOM KOHCTPYKIMHU paOOTalOT MO NPUHLMUIYY W3MEHEHHUS
ONTHUYECKUX CBOMCTB Ta30BOM CMecH (ONTHYECKas ILIOTHOCTh, CIIEKTPaIbHOE
W3JICUCHHE, MOKAa3aTelNlb MPEIOMIICHHUS U T.1I.).

JlaHHbBIE Ta30aHAIU3ATOPbl MOTYT OMNPEIETSATh KaK OpraHndeckue (MeTaH
CH,, anerunen C,H,, atan C,Hg, 1 T.1.) Tak U HEopraHuyeckue (XJjop, aMMHaK,
CEpPOBOJIOPOJI U T.]I.) BEIIECTRA.

OnTtuueckue ra3oaHajin3aTopbl IOAPA3ACIIAOTCA Ha:
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e  ViubrpaduoseToBble;
e  Uudpakpacusie;
e  CnexTpodoTOMETpUUYECKHUE;

e  Hurepdepomerpuueckue.

[IpuHIMTT  ACHCTBUSA: OMpENeNeHHBI Ta3 TorjomaeT WHGpaKpacHoe
U3JIy4YEHUE C ONPEACIICHHOW JJIMHHOW BOJHBI, B 3aBUCUMOCTH OT KOTOpPOH

YCTPOMCTBO BEJIET pACUET.
1.2.12 Pyunble ra3oaHaJIu3aTopbl

Pyuynbie aHanuzaTtopel raza — 3TO NEPEHOCHBIE YCTPOMCTBA, KOTOpPHIC
00Jaat0T BBICOKOW TOYHOCTBIO W CIYXaT ISl TPOBEPKA aABTOMATHYECKUX
aHaJIM3aTOPOB rasza B Ipolecce ux dKciuryaTauuu. OHU TaKKe MPeTHA3HAYEHBI IS
71a00paTOPHBIX U KOHTPOJBHBIX aHATU30B.

OCHOBHOE OTJIMYME OT AaBTOMATUYECKUX YCTPOMCTB — 3TO JJIUTEIbHOCTH
npoiecca 3abopa MpoObl, KOTOpasl 3aBUCUT OT KBAIM(UKAIUU CICIUATUCTa U
MOKET 3aHUMAaTh OT 5-u 10 10-u MUHYT.

Jlist paboThl AaTurMka HEoOXoauM HarpeB. OIIyTUMOTO HarpeBa ceHcopa
Bbl He mouyBcTByeTe. CHUTrHAiA aHaJIOroBbIM. JlaTuWku HaAEKHBI W BIIOJHE
JIOJITOBEYHBI, €CIIM WX HE HCHOJIb30BaThb B ArpeCCUBHBIX YCIOBHUSX. XOpoIlee
ObICTpOJIEHCTBHE, KOPOTKOE BpeMsi BOocCcTaHOBIEHUS. OJTHAKO, Y TaKUX JaTYUKOB

HE OYCHB XOPOIIasi CEJICKTUBHOCTh, a TAK)KE UM TpeOyeTcs KaauOpoBka [7].

1.3 ITaTeHTHBIN MOMCK

) MU3BecTeH MHOrojammnoBblii (OTOKATaTUTHUCCKHA (QuIbTp (Mar.

ciiA *us 2007/0251812 Al, K. 204/157.15, ony6s. 11.01.2007), umerommuit
OTpaXKJAIOIINK KOPIYC, BHYTPU KOTOPOTO MPOAOJIBLHO-TIONEPEYHO pPa3MEIICHbI
yIbTpaduoOIETOBBIC JAMIIBI B KBAPIIEBBIX UYEXJaX, a BCE MPOCTPAHCTBO MEXKIY

KOPIYCOM U JIaMIaMH 3achillaHO TPyO4YaThIMM T'PaHYJIMPOBAHHBIMU TEJIaMHU
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NPEUMYIIECTBEHHO U3  OOpPOCHMJIIMKAaTHOTO  CTEKJIA, TOKPBITBIMH  CJIOEM
doTokaranuzaTopa.

Henocratkom  maHHOro  ycTpoWCTBa  sIBiseTCS  BechMma  ciabast
3p(EeKTUBHOCT, N0  OYHCTKE  BO3AyXa,  COJCPIXKAIIEr0  B3BEIICHHBIC
KHUJIKOKAIEIbHBIE YaCTUIIBI, a3PO30JIH, 3allaXH, MPOIYKTHl TA0AKOKYPEHUS U T.1., B
MIOMEIICHUSAX CTOJIOBBIX, Kade, pecTOpaHOB U 0apoB, OCOOEHHO B MOMEIIEHUSIX,
TpeOyIOIMX OpTraHu3allyd JIOKaJbHBIX MecT KypeHus. IloaTomMy Takue
dorokaTanuTHYeCKUe (GUIBTPHI AJIS CO3JAHUS OYMCTHTENCH BO3IyXa TpeOYIOT
JIOTIOTHUTEIHHON KOMIUIEKTALUN CIIeU(PUIECKUMHU YIaBIMBAIOIIMMH (QUIbTpaMU
WIM HaJIW4YWsl HATIOPHBIX BEHTHIALMOHHBIX KaHAJTBHBIX CUCTEM OYHMCTKH BO3yXa,
UMEIOLINX JIOCTATOYHO BBICOKMI HAIlOp OYMILAEMOTO BO3JyXa ISl MPEOIOJICHHUS
COIIPOTHBIICHUS TPAHYIHHON 3aCHITKH.

I1) HM3BecTeH OYMCTUTENh BO3AyXa C (HDOTOKATAIUTHUCCKAM (UIBTPOM

(matent Poccuiickoit denepanuu N262455 Cl, Kun. B60H 3/06, omy6u.
20.10.2005). B kopmyce OYUCTHUTENSI PACIOJIOKEHbI: BEHTWIATOP, (QUIBTp IS
yJIaBJIMBaHUSl TBEPBIX YACTHI], TETUIOOOMEHHHUK, UCTOYHHUK YIbTPa(phUOIETOBOTO
U3JTyYEHHS U3 ABYX JaMI U POTOKATAIUTUYECKUNA (PUITBTP.

doTokaranuTUYeCKuii (UIBTP B STOM YCTPONCTBE BBIMOJIHEH B BUJC
nakera, HaOpaHHOTO W3 OTJAEJIbHBIX TOHKOCTCHHBIX TIUIACTUH W3 TOPUCTOU
IJIaCTMAaCChl, MMEIOIMX HAa MX TMOBEPXHOCTH JBYXCTOPOHHHUE MPOJOJIbHBIE
BBICTYIIBI, PACIIOJIOKEHHBIE HAa PACCTOSHUU APYr OT Apyra C BO3MOKHOCTBIO
B3aMMHOT'0 KOHTAaKTa CBOMMH BEPIIMHAMHU B CMEXHBIX IJIACTUHAX MAKETa C IEJIbI0
(dbopMUpOBaHUS TJIOCKOIIENEBbIX KAHAJIOB IS MPOXOJa OYMIAEMOTO BO3JyXa C
BO3MOXKHOCTBIO HCKYCCTBEHHOW TypOynu3auuu noroka. [loBepXHOCTh MJIacTUH B
NAKEeTe MOKPBITa aKTUBHBIM (DOTOKATATUTHUECKUM MOPOIIKOM AMOKCHAA TUTAaHA,
KOTOPBINA MPHU BO3JIECHCTBUU HAa HETO YJIbTPa(UOIETOBOrO M3IYUYEHHS OT JIaMIl 3a
cueT (oToKaTalid3a pazjaraeT U HEUTpalu3yeT BpeaHbIe Ta3000pa3Hble TPUMECH

(okcua  yrimepona, — OpeAelibHbIE M apOMaTUYecKue  yrieBOAOPOJbI,
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XJIOpCoAepKaIliue coeluHeHus, (PeHo, adbAeTHAbl, CIUPTHI, KETOHBI), peBpalas
uXx B 0e3BpeHbIC BEIIECTRA.

Henocratkamu ganHOTO (DOTOKATATUTHYECKOTO (DUIBTPA SIBIISIOTCS:

1.HeBbicokass >(QQPEKTUBHOCTh MO OKHUCICHUI0O U 00e33apakMBaHUIO
BO3/AyXa M3-3a Mol IIyOWHBI TMPOHUKHOBEHHS YIbTPA(pHUOJETOBBIX JTydel B
IUIOCKOIIENIEBbIE KaHAJbI, UMEIOIINE JOCTATOYHO OOJIBIIYIO KPUBU3HY.

2.Boigenenue  MNpPOAYKTOB ~ HEMOJIHOTO  OKHUCJICHHS  MaTrepuana
IUTACTMACCOBBIX TUIACTUH BCJEICTBHE (HOTOKATAIUTHUECKOTO BO3ACUCTBUS Ha
IUTACTUK, M, KakK CIIEJICTBHE, pa3pylIEHHE U COOTBETCTBYIOLIEE OTpPaHHYCHUE

pecypca uxX HEMpepbIBHOU pabOTHI.

3. Hengocrarounas aare3us akTHUBHBIX (POTOKATAIIMTUYECKUX MOPOIIKOB K
IiacTMaccaM, BCIIEICTBHE YEro NMPOMCXOAUT YHOC KaTaln3aTopa ¢ IMOBEPXHOCTH
IUIACTUH (POTOKATATUTUYECKOTO (UIBTPA OYMILAEMBIM MOTOKOM BO3yXa, YTO
TaKX€ YMEHBIIAET PECypC €ro paboThI.

[1l) M3BecTeH ovMCTUTENh BO3AyXa C (OTOKATATUTHYCCKUM (UIBTPOM

(matent Poccuiickoit @enepanuu H>259850 Cl1, Kn. A61L, ony6s1. 10.09.2005), B
KOTOPOM OYHMCTKA BO3/1yXa BKJIKOYAET CIEAYIOIIME COCTABHBIC YACTHU:

1. Bentunsarop.

2. @unpTp rpy00il OUUCTKU BO31yXa OT KPYMHBIX 3arpsiI3HEHUN.

3. ®UIbTp TOHKOW OYUCTKHU BO3/lyXa OT MEJIKUX 3arpsi3HEHUH.

4. ®unbTPHI MOTJIOTUTENN PA3JIMYHBIX 3aI1aXO0B.

5. be3030HOBBINM ynbTpadUONETOBBIA 00JyyaTenb s yHaJeHUs U3
BO3/1yXa MUKPOOPTaHU3MOB.

6. doToKaTaNUTHUUYECKUH (UIBTP I OKHUCJIEHHS Ta3000pa3HbIX
XUMHUYECKUX 3arpsA3HUTENEH, CONEPKAILNXCS B OUMIIIAEMOM BO3AYXE.

JIns TIOBBIIEHUSI CTEIEHH OKHWCIICHUS MOJIEKYJISIPHBIX 3arpsi3HUTENECH B
TOM YCTPOMCTBE BHAuaj€ C MOMOIIBI0O MEXaHHYECKON (PHIbTpalMi OYMILAIOT
BO3JyX OT KPYIHBIX M MEJIKHUX YaCTHUIl ¥ OT PA3JIMYHBIX 3aI1aX0B, [IOCJIE YEr0 4acTh

OUYMIIIEHHOTO BO3/lyXa BBIBOJAT W3 YCTPOWCTBA B IOMEIIEHUE, a OCTAaBIIYIOCS
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4acTh BO3AyXa OOIy4yaroT O0€3030HOBOM ynbTpaduoNeTOBOW OaKTEepULIUTHON
JAMIIOW ISl TOJABJICHUSI MHUKPOOPTaHM3MOB M OUHUILNAKT OT MOJIEKYJISIPHBIX
3arpsi3HUTENIEH yTeM UX OKUCIIEHUS B (DOTOKATATUTUIECKOM (UIIBTPE.

doTokatanmuTUYECKUid (GUIBTP B JAHHOM yCTPONCTBE MPEICTABISET COOOM
KBaplieBble TPYOKHM C HAHECEHHBIM Ha WX BHYTPEHHIOIO IMOBEPXHOCTH CIOEM
dboToKaTATUTUYECKH AKTUBHOTO JTUOKCHUA TUTaHa, 00JIy4yaeMoro
yIbTpa(HOIETOBOM JIAMIION B JJIMHHOBOJIHOBBIM JIMAIa30HOM YJIbTpaduoieTa.
Henocratkom Takoro (oToOKaTaqTuTHYECKOTO (UIbTpa SBISETCS HEBBICOKAs
CKOPOCTh OKHCIICHHS MOJEKYJISIPHBIX 3arpsi3HUTENICH, W3-3a HEJO0CTaTOYHO
Pa3BUTONM  KOHTAKTHOM  TOBEPXHOCTH  IUIOCKOTO  HEDUIBTPYEMOIro  CIIOs
dboTokaTanM3aTOpa Ha MOBEPXHOCTH KBAPIIEBBIX TPYOOK C MOTOKOM OYHUIIIAEMOTO
BO3/yXa M, KaK CIIEJICTBUE, 0011as HeBbICOKasA 3P (HEKTUBHOCTh OYUCTKHU BO3AyXa
OT MOJEKYJISIPHBIX XUMHUYECKUX 3arpsA3HUTENIC, NpPU YCIOBUU, YTO YACTh
BO3MIYIIIHOTO  TMOTOKAa  BOOOIINE  BBIBOJWUTCA M3  OUUCTUTENS,  MHUHYS
dhoToKaTamUTUUECKUN QUIIBTP.

V) U3BecreH ouyucTHTENh BO3MyXa C (OTOKATATUTHYCCKUM (HUIBTPOM

(matent CIIIA N008/0112844 Al, Ku. A6IL 9/20, omy6ms. 15.05.2008),
MpeAHA3HAYCHHBIN 1J1 KaHAJbHBIX BEHTWISALIMOHHBIX CUCTEM. /JJaHHOE yCTpOIICTBO
uMeeT  (HOTOKATATUTHUECCKUI bunbTp, MaHellb  NPHUCOCNMHEHUS K
BEHTWISILUOHHOMY KaHaily M OJoK ymnpaBiieHus. POTOKATAIUTHUECKUI (PUIBTP
BBITIOJTHEH B BUJE IUIOCKUX CETYAThIX MaHEJIEH C HAHECEHHBIM Ha HUX CIO0EM
(OTOKATANUTUYECKOTO0 AMOKCHAA TUTaHa. PsaoM C MaHensiMU YCTaHOBJIEHBI
dboToKaTAMUTUYECKUE JaMIbl C MIUPOKUM JUANA30HOM YIbTPa(HUOIECTOBOTO
U3IYy4YEHUs, TMPEUMYLIECTBEHHO OaKTepUUUAHOIO Ha3HayeHus. (OCHOBHBIM
HEJOCTAaTKOM JaHHOTO (OTOKATAIUTUYECKOTO (QUIbTpa SBISETCS HEBBICOKAs
3¢ (EeKTUBHOCTh TpOIlecca OKUCICHHUS OPraHUYeCKHX 3arpsi3HUTENeH, H3-3a
HEIMPOMOPIIMOHAIEHO OOJIBILIOTO MPOTOKAa BO3/yXa CKBO3b (DOTOKATATUTHUECKUI
¢bunbTp, 00BEM KOTOPOTO OT BEHTWISATOpAa HE COIJIacyeTcsl C MpenesbHON

CKOpPOCTBIO (bOTOKaTaJIHTquCKOFO Imponccca OKHUCJICHUA MOJICKYJIAAPHBIX
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3arpsi3HUTENICH,  KOTOpas  OMPENESeTCS ~ MOIIMHOCTHIO  HCIIOJIh3YyEMBIX
yIbTpaHOIETOBBIX JIaMIl. B 3TOM ciiydae BO3MOXHA, TaK Ha3bIBaeMasl «3aKaJIKay
MPOMEKYTOUHBIX TPOJYKTOB PpEaKIUH OKHUCICHUS, HAOETralolMMHU IMOTOKaMU
Bo3ayxa [10].

[Tocne 0630pa Bcex cCymlecTBYIOMUX (GUIBTPOB OYHCTKH BO3JyXa JUIs
npuoopa ObLT BEIOpaH (OTOKATUTUUECKUN (PUIBTP, TaK KaK OH SBJSETCS HauboJiee
3G ()EKTUBHBIM I yAAJEHUS MOJCKYJISPHBIX OPTaHUYECKHX U OMOJOTHYECKUX
3arpsA3HUTENICH.

CyIHOCTh METO/Ia COCTOMT B OKHCIICHHHU BEIIECTB KHUCIOPOJOM BO3IyXa
Ha TOBEPXHOCTH (hOTOKATaIM3aTopa TOJ JCUCTBHEM  YIbTPa(PHUOIECTOBOTO
u3nydeHusi. Peakiys mpoTekaeT MpuU KOMHATHOM Temmeparype W TpH ITOM
TOKCUYHBIC OPTaHWYECKHE 3arps3HUTEIM HE HAKAIUIMBAIOTCA Ha QUIbTpe, a
MUHEPAIU3YIOTCS 10 O0€3BpEIHBIX KOMIIOHEHTOB ABYOKHUCH YIJIEpOa U BOJIBI.

Tak xe ObuUIM BBIOpaHBI JATYUKU Ta3a, KOTOPBIM MOTYT OOHapy>KWUTh B

BO3/1yX€ METAH U YrapHbIM Ias.
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«®AHAHCOBBI MEHEJI)KMEHT, PECYPCO3®®EKTUBHOCTH U

PECYPCOCBEPEXEHUE)
Crynenry:
I'pynna [0d 7 (0]
1bM4B KportoBoit Anacracuu BiagumupoBHe
HucTuTyT HWHK Kadenpa TIIC
YpoBeHnb o6pazoBaHust Marucrparypa HanpasJ/ienune/cnenuaabHOCTh [pubopocrpoecHne
Hcxonnble faaHHble K pasgeny «DOUHAHCOBBLIH  MeHEIKMEHT, pecypcodPPeKTUBHOCTL U
pecypcocoepeskenue»:

1.

CrouMocTs pecypcoB HaydHoro wucciefnosanus (HI):

MaTepuarbHO-TEXHUIECKNX, YHEPreTHIECKUX, (PMHAHCOBBIX,
MH()OPMALMOHHBIX U YEIOBEYECKUX

Pacuer ctonmocTu pecypcos

2. HopMBI 1 HOPMaTHBBI PaCXOJOBaHHUS PECYPCOB

Pacuer pacxonoBaHus pecypcoB

3.

HCHOJ’ILByeMaﬂ CUCTEMA HaJ'IOFOO6J'IO)K€HI/I$I, CTaBKH

HAJIOoros, OT‘II/ICJ'IGHI/II\/'I, JAUCKOHTHUPOBAHUA U KPEAUTOBAHUA

ITepeyens BONpPOCOB, MOJIEKAUIUX UCCIIETOBAHUIO, TPOEK

THPOBAaHHIO U pa3padoTKe:

OI_[eHKa KOMMCPYCCKOIo MOTCHIIMAIA, MNEPCICKTUBHOCTH H

AJIbTCPHATHUB

[IPOBEJICHUS HU C MO3ULIUN

pecypco3hHEeKTHBHOCTH U PECypPCOCOCPEIKEHHS

Ilposedenue ananusz: Ilomenyuanohvie nompedbumenu

PE3YILIMAmos uccredosanus, KOHKYpeHmible
mexHu1ecKue peuteHus c no3uyuu
pecypcodppexmusnocmu U pecypcocoepedicenus,

onpedeﬂenue BO3MOJICHBIX dllbmepHamue npoeedemm
HTH.

[TnanupoBanue nmpoBeacHus U GpopMupoBaHuEe OIOKETa

HaYyYHBIX I/ICCHCI[OBaHI/Iﬁ

Onpedenenue  cmpykmypul niana  npoexma u
mpyodoémkocmu  pabom,  paspabomka  epaguxa
npogedenusn HTH, 6100scem HTH.

OmnpexneneHne pecypcHoii (pecypcocbeperaromieit),
(hmHAHCOBOH, OIOKETHOH, CONMANEHON M SKOHOMHYECKOM

3¢ (HEKTUBHOCTH HCCIETOBAHUS

Onpedenenue unmezpaibHO20 NOKA3AMENs PUHAHCOBOT

aghgexmusrnocmu, UHME2PATbHO2O nokasameins
pecypcosppexmusnocmuy, UHMEZPAIbHO20 NOKA3AMENs

aghpexmusnocmu u cpasHumenvHou dpdexmusnocmu

B8APUAHIMO6 UCNOJIHEHUAL.

Ilepedyenn rpauyeckoro MaTepuasia

1. Oyenka KonKypenmocnocooHocmu mexHu4ecKux peuieHutl
2.  Anemepnamuewi nposedenus HU
3. IInanuposeanue ynpasnenus HayuHO-MeXHUYECKUM NPOEKMOM
4. Onpedenenue pecypcHoll, uHAHCOB0T U IKOHOMUYECKoU d¢hpexmusrocmu HU
I[aTa BbIIaYM 3a1aHUs IJId pa3aesia mo JII/IHeﬁHOMy rpad)mcy
3ananue BbIIAT KOHCY/IbTAHT:
YyeHasi cTeneHb.
JL0JIKHOCTh [0) (0] ? Moanmuch Harta
3BaHHUE
3aBeayromuit kadeapoit
Yuctsaxosa H.O K.3.H.
MEHEKMEHTA
3agaHue NPUHSAJ K HCIIOJTHEHUIO CTY/AEHT:
I'pynna PUO Moamucs Jara
1BM4B KpotoBa A.B.
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5 PduHaHCOBBIN MEHEIKMEHT,

pecypcocoOepexeHue

pecypcod3dPpeKTUBHOCTD

5.1 HOTeH]_lI/Ia.]'ILHbIe HOTpeﬁl/ITeJII/I PE3YJIbBTATOB HCCJICI0BaAHUS

Hu

B nanHOl BBIMYCKHON KBaIM(PHUIIMPOBAHHOW paldOTe CO3JaeTCs MOJEIb

OYHUCTHUTCIIAI BO3JyXa OT BPCAHBIX HpI/IMeCGfl C BO3MOXHOCTBIO aHAJIM3UPOBATH

COCTaB BO3aAyXa IICpPCH O‘IHCTKOﬁ, T.C. HpI/I60p nepea BKIHOYCHHUCM OOJIKCH

MpOaHAIN3UPOBATH COCTaB BO3JyXa HAa HAJIMUMUE BPEAHBIX MpuUMeceil (B JTaHHOM

Cllyyae dTO METaH W yTapHbIA ras3) aajieeé OH JIOJDKEH aBTOMATHMYECKU HadaTh

OYHCTKY BO31yXa.

CerMeHTHPOBaTh PBIHOK YCIYI MOXHO MO CIEAYIOUIUM KPUTEPUSIM:

MECTOPACTIONOKEHNE, KOHKYPEHTOCTIOCOOHOCTh MPOYKTHI (Tabmuia 1).

Tabnuna 7 - Kapra cerMeHTUpOBaHUs PIHKA YCIYT 10 pa3paboTKe YpOBHEMEPOB

KOHKypeHTOCHOCO6HOCTb IIPOAYKTBI

Mecropacnon
OKEHUE

TOYHOCTb CTOUMOCTD
Kpynneie A,D B
(TpOM3BOACTBO, MPEANPUATHSL...)
Cpennue (Mara3ut, yHUBEpCUTET. ..) AD B
Menkue (KuTen, ...) C B, C

A. Kommanus «l eokocMocC)

C.3A0 «Kb HABUC» ;

B. Kommanus " PocJlao "';

D. OO0 "I'mo6ax HTB";

B 1mpuBeneHHONW KapTe CErMEHTUPOBAaHMS II0Ka3aHo, 4yTo Kommanus

"PocJIab6" 3aHMMaeT CerMeHT pbIHKA, MPUBIICKATENbHBIA [JI NPEANPUITHS

B OyayIiem.
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Tabmura

5.1.1 AHa/1u3 KOHKYPEHTHBIX TEXHUYECKUX PelIeHuil

pemrenuii (paspadortok) (BMHC 500; GL-SVG-03/1; GL-SVG-02/1)

8 - OHCHO‘{Ha}I KapTa IJId CpaBHCHHA KOHKYPCHTHBIX TCXHHYCCKHX

Bec Banabi KonkypeHTo-crmoco6HOCTH
Kputepun onenkn K[I))l;;e- B; | Bgi| Bgo| By Bg; Be»
1 2 3 4 5 6 7 8
TexHuYecKHe KPUTEPHH OLIEHKH pecypcodGPpekTUBHOCTH
1. IToBBIlIcHHE IPOU3BOAUTEIIBHOCTH 0,1 5 4 3 0,5 0,4 0,3
TpyJa MoJab30BaTes
2. Y1006CcTBO B SKCILTyaTaIlH 0,05 4 3 3 0,2 0,15 0,15
(cooTBeTCTBYET TPeOOBAHHUAM
norpeduTenei)
3. HapexHoctb 0,18 5 5 4 0,9 0,9 0,72
4. IIpocroTa sKCIUTyaTanun 0,05 4 3 3 0,2 0,15 0,15
5. KagecTBO MHTEIIIEKTYaILHOTO 0,09 5 4 3 0,45 0,36 0,27
uHTepdeiica
IKOHOMMYECKHE KPUTePUH OLeHKH 3(pPeKTUBHOCTH

1. KoHKypeHTOCIIOCOOHOCTh MPOIyKTa 0,07 5 4 3 0,35 | 0,28 0,21
2. YpoBeHb NPOHUKHOBEHHUS 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. Tlpenmnonaraemblii cpok skciuryataruu | 0,15 5 5 5 0,7 0,7 0,7
5. [MocnenponaxHoe 00CITyKUBaHUE 0,06 5 3 3 0,3 0,18 0,18
6. duHaHCUPOBAHUE HAYYHOM 0,03 5 5 4 0,15 | 0,15 0,12
pazpaboTku
7. CpoK BBIXOZIa Ha PBIHOK 0,02 5 4 4 0,1 0,08 0,08
8. Hannuue cepruduranmu pa3paboTKu 0,06 4 5 4 0,24 |03 0,24
Hroro 1 60 53 |48 |4,65 |4.21 3,75
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5.1.2 OueHka roTOBHOCTH NMPOEKTA K KOMMePUHAIU3ALUM

Tabmura 9
Ne HaumenoBanue CreneHp MPOpadOTaHHOCTH | YPOBCHb UMEIOIIUXCS 3HAHUNA Y
/1 HAYYHOTO IPOEKTa pa3paboTarka
1 Omnpenenen nMmeromuiics | 3 4
Hay4YHO-TEXHUUYECKHUH 3a11e1
2 Omnpenenen nMmeromuiics | 4 4
Hay4YHO-TEXHUYECKHUH 3a11e1
3 OmnpenerneHsl oTpaciu |3 2
TEXHOJIOTUH
(ToBapsl, YCIYTH) JUTSt
TIPEAI0KEHUS
HA PBIHKE
4 Omnpenenena ToBapHas (opma | 3 2

Hay4YHO-TCXHUYCCKOI'O 3aaciia
JUI TIPCACTABJICHUS Ha PBIHOK

5 OnpeneneHsl aBTOPBI u|3 5
OCYIIECTBIICHA
OXpaHa uX IpaB

6 IIpoBenena omeHka crommocTu | 4 5
HHTEIUICKTYaIbHOH
COOCTBEHHOCTH

7 [IpoBeneHsl  MapKETHHTOBEIE | 3 3
HCCIICIOBAaHHMS PHIHKOB COBITA

8 Paspaboran Om3Hec-TuIaH | 2 2
KOMMEpLMAIU3allud  Hay4HOH
pa3paboTku

9 OnpeneneHsl nytd | 1 1
NIPOABUKCHUSA Hay4HOU
pa3paboTKU Ha PHIHOK

10 Pa3pabortana cTpaterus | 5 5
(popma) peamuzaru Hay4HOM
pa3paboTku

11 IIpopaboTraHs! Bompocs! | 1 1
MEXTyHapOIHOTO

COTPYIHHYECTBA U BBIXOJa
Ha 3apyOeKHBIH PHIHOK

12 [Ipopaboransl BOTIPOCHI | 2 1
HCIIONB30BAHHMS yeiyr

nHQPACTPyKTypsl  TOIIEPKKH,
MIOJTYYEHHS JIIOT

12 [Ipopaboransl BOTIpOCH | 1 1
(buHAHCHPOBaHUS
KOMMeEpLUAIU3alliil HayYHOU
pa3zpaboTku

14 Nmeercs KOMaH1a mrsg | 1 1
KOMMEpLMaIu3allud  Hay4HOH
pa3paboTKu

15 IIpopaboran MEXaHu3M | 5 5
peanuzanuu
HAy4YHOT'O MPOEKTa
HUTOI'O BAJIJIOB 41 42

OI.[CHKa T'OTOBHOCTH HAay4YHOTO IIPOCKTa K KOMMCEpHIUaInu3alnun

HaxoauTcs B auamnazoHe oT 44 nmo 20 — T.e. NMEepPCHEKTUBHOCTH cpemussa. Jlims
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YIYYLIEHHAs]T OLEHKM TOTOBHOCTM HAYYHOI'O IIPOEKTa K KOMMEPLHMAIW3ALNH
HEOOXOJMMO OIpPEAETUTh MyTH MPOABMKEHHUS HAy4HOW pa3pabOTKU Ha PHIHOK U

YIIYYIIUTh €70 KAYECTBO PaOOTHI.

5.1.3 MeTtoabl KOMMEPHHAJU3ANMU  pPe3yJabTaTOB  HAY4HO-

TEXHUYIECCKOIo HCCJICTOBAHNSA

JUiss  ynay4iieHuss OLIEHKM TOTOBHOCTM  HAYYHOTO  IPOEKTa K
KOMMEpPLHMAIN3aluid HEOO0XOAMMO OIpPENEIUTh IyTH MPOJBHKEHUS HAYYHOU
pa3paboTKu Ha pBIHOK. s 3TOro, B 3TOM pasnuene OydeM BBIOMpPATh METO.
KOMMepLHUaTU3aluu.

BbiOpanHbIM ~ METOJOM  KOMMEpLHMAIM3alUU  SABIISIETCS  TOPTOBIIA
NATEHTHBIMU JIMLIEH3USMU. T.€. Mepeaya TPEThUM JIMIAM MPaBa MCIOJIb30BaHUSA
OOBEKTOB MHTEJUIEKTYaJlbHOM COOCTBEHHOCTM Ha JIMLIEH3UOHHOW OCHOBE.
[IockonbKy MNpPOEKT CO3/1aH HE KOMIIAHMEW, a CTYyACHTOM, YBEPEHHOCTH B
NPOAYKIMK TOKymareled Ha pbIHKE HE BbICOKas. [Ipy 3TOM HyXHa MNOMOINIb

TPCTHCTO JIMIId, KOTOPOC UMCCT IIPCCTUK HA PBIHKC.

5.2 UHunuanus npoeKra
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5.2.1 Opranu3zannoHHasi CTPYKTypa NMpoeKTa

Tabmuma 11
Ne /it DdUO, Posib B mpoekTe DOyHKIUU Tpynozarparsi,
OCHOBHOE MECTO qac.
paboThI,
JOJIKHOCTh
1 NBanoBa B.C., | pykoBoaHTEb OTBEYaeT 3a 240
K.T.H, JIOLEHT | MAaruCTEPCKOM peanu3anuio
kapenpoii TIIC | auccepranuu MpOeKTa
2 KporoBa A.B., | UcnomHuTens BBITIOJTHSICT 960
MarucTp MIPOEKTa MPOEKT
kadenpsr TTIC

5.2.2 OrpannyeHnus U JAOMyIIEHUs POEKTA

Tabmuma 12

®dakTtop

OrpanuueHus/ JOMyIICHUS

bromxer npoekra

HcTounuk puHaHCHpOBaHUS

Cpoxku npoexra 6 Mecs1eB
Jlata  yTBepkIeHUs IUIaHA  YIPABICHUS 01.01.2016
IPOEKTOM

[laTa 3aBepiieHus poeKTa 20.06.2016

HpO‘II/Ie OrpaHHUYCHUS U I[OI'IYIJ_IGHI/ISI’l<
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5.3 IlnanupoBaHue ynpasJjieHUsI HAYYHO-TeXHUYECKUM MPOEKTOM

5.3.1 KoHTpo/ibHBIe COOBITHS MPOEKTA

Ta6nuna 13 - KoHTposibHBIE COOBITHS MPOEKTA

Hcnoanurenu JnuTteabHocTh | JlnuTeabHOCT
padoTt B b padoT B
Hassanue paGounx QHAX | KaJeHIapHbI
paGoTHI T pi X THSIX TKi

= N = N. = ™
= = = = = =
Q Q Q Q [®] Q
~ ~ ~ ~ S =

CocTaBJieHUE U YTBEPKICHUE TEXHHUSCKOTO 2 o - 0 8 0 2
2 =

3aJlaHus 55 4
A o &

[TonOop ¥ M3ydeHne MaTepuaioB 1Mo TeMe > 0 8 0 20

D)
O = =

Br10op HampaBieHUs HCCIEAOBAHHUN 2 o 0 8 8 1 1
c &= St
5B 4 B
~ o Bl O =

KanenmapHoe miaHupoBaHue paboT Mo TeMe 2 o - 8 8 4 4
2 E 4 Bk
Ao B O o

[TpoBeneHre TEOPETHUECKUX PACUETOB U 2 o - 8 8 1 19

000CHOBaHMi = 2 &
> = a4l H
£ 3 B O 5B

Pa3paboTka 0710K-CXeMbl, MPUHIMITHATBHON 2 o - 8 8 1 10
- > =

CXEMBI
> = a4l F
£ 3 B O 5

PacueT npuHIMIHATBEHOM CXEMBI YCTPOUCTBA >~ o o & = = 8 8 1 18
A2 a O » o

Bri0op 1 pacdeT KOHCTPYKIIUH w T 5 g 8 8 1 10
> 8 B 5 o
A o = O X

OLieHKa TEXHOJIIOTMHU KOHCTPYKIIUH U 2 o - 8 8 4 4
Z >

3¢ EKTUBHOCTH POU3BOJICTBA S B o BE
~ o 5 O ©

TexHOMOTMYECKast ONIeparioHHas KapTa >~ o o & = = 8 8 1 24
A 2 Aa O > o

5.3.2 Ilnan npoekTa

Ha ocnoBe 1a6:1. 13 ctpouTtcs kaneHaapHsii mian-rpaduk. ['paduk Hy)eH

I MaKCUMAJIBHOI'O II0 MJIMTEIIBHOCTH HCIIOJHCHUA pa60T B paMKax Hay4YHO-

MCCIIEIOBATENIbCKOTO MPOEKTa Ha OCHOBE Ta0uIbl 14 ¢ pa3OMBKOM 1O MecsliaM 1
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nexagam (10 mueit) 3a mepuoa BpeMeHu AuruiomupoBaHus. [Ipu 3Tom paboThl Ha

rpaguke cleayeT BBIACIUTh PA3TMYHON IITPUXOBKOH B 3aBUCUMOCTH OT

HCHOJIHHTCJIeﬁ, OTBCTCTBCHHLIX 34 Ty WJIKM HHYIO pa60Ty.

Tabmuua 14 - Kanennapusiii mnan-rpaduk nposeaenuss HUOKP no teme

Bug pabor Hcnonu i [TpoK0KUTENBHOCTD BBITIOJIHEHUS paObOT
Ki’
UTCJIb
SuBap. DeBp MapT anpeib Man
KaJI. JH.
10 {20 |10 |20 |30 |10 [ 20 |30 |10 |20 |30 |10 |20
CocraBnenue n| oz 2
yTBEpIKIACHHUE 3
]
TEXHUYECKOTO 3aJaHUS <8 %
~ B
Mogbop ~u  msyueHue | o 20
MaTepHAJIOB IO TEME é‘ . —
=
Bri6op HanpaBIcHus | o , & 1
o =]
HCCIIEI0BAaHUN S E ?é
&R 5
KanennapHaoe ] . 4
IJIAHUPOBaHUE PaboT 10 % 2 g
CEESS
g &
TEMC Q? 5
[TpoeeneHue 5 1/19 L
5 K
TEOPETHYECKUX  PACUYETOB % 28 p—
o
1 060CHOBaHUA £ = B
ARG
PaspaboTka ONOK-CXeMBL, | . . 1/10
o~ o jas}
NPUHIUNUATLHON CXEMBI g 85 g
2 8 =
=
A O
Pacder NPUHIMIHANBHON | .~ 1/18
v o
CXEMBI YCTpOHCTBa £ £ “:’(
S E B
[ O
BriGop u pacuer | ¢ 1/10
=
KOHCTPYKLIUU 8 . 5
[ =5 X
g9 e
‘;\ o
Ouenka TEXHOIIOTHH | = 4
&=
KOHCTPYKIUU u| £ 3
q =
3¢ EeKTUBHOCTH é >
NPOM3BOJICTBA E <
TexHoJaoruyecKas “ 1/24 -
=
OTEepaIMOHHAs KapTa S £
= e E—
g 2 l
QT Q
- CtyaeHT

I - PykoBoauTenb
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5.3.3 Brogxet Hay4YHO-TexHU4eckoro ucciaenopanns (HTH)

[Tpu nnanupoBanuu 610xera HTU nomxHO OBITH 0OecreueHo MOJIHOE U
JIOCTOBEPHOE OTPa’KEHHE BCEX BHUJIOB PACXOJIOB, CBSI3AHHBIX C €r0 BBINOJIHEHHEM.
B mpouecce ¢opmupoBanusi Oromkxera HTU  wucnomeiyercst  ciemyromnas
IpyNIMPOBKA 3aTPAT MO CTAThSIM:

e mMarepuaiibHbie 3aTparsl HTU;

e 3aTpaTbl HAa  CHEUUalIbHOE  O0OpYyIOBaHHME  JUJII  HAy4YHBIX
(3KCTIEpUMEHTATBHBIX ) padoT;

® OCHOBHAs 3apabOTHas IJ1aTa UCIIOJIHUTEIIEH TEMBI,

e JIOTIOJIHUTENbHAS 3apa00THAs IUIaTa UCIIOTHUTENEH TEMBI;

® OTYMCJICHUS BO BHEOKIKETHBIE (POH]IBI (CTPAXOBbIE OTUUCIEHUS);

® 3aTpaThl HAYYHbIE U MPOU3BOJCTBEHHBIE KOMaHIUPOBKH;

® KOHTPareHTHbIE PacXO/bl;

¢ HAKJIaIHBIC PACXOAbI.

5.3.4 Pacuer 3aTpar Ha cneunuajJbHOe 000pPyI0BaHHe [UIA HAYYHBIX

(3KCIIepUMEHTAJIbHBIX) PadoT

[Ipu npuobperenun cnenoOopyA0oBaHUS HEOOXOJUMO YUECTh 3aTPaThl IO
€ro JIOCTaBKe U MOHTaxy B pazmepe 15% ot ero uensl. CTouMocTh 000PY/I0BaHMUS,
HCIIOJIb3YEMOTO MPHU BbINOJIHEHUH KOHKpeTHOro HTU m umeromerocs B JaHHOU
HAay4YHO-TEXHHUYECKON OpraHu3allii, YYUTHIBAETCA B KaJbKYyJSIIMM B BHUJIE

aMOPTU3aINMOHHBIX OTYHMCJICHUM.
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Tabmuma 15 - Pacuer GromxeTa 3aTpar Ha IPHOOPETEHHE CIIEIIO00PYIOBAHUS TS

HAY4YHBIX paboT

HaumenoBanue Kom-Bo Lena emguuuinpl | O0mas CTOUMOCTh
o0opyoBaHUs SAMHUI] obopynoBanus, | o0OpyaOBaHUs, THIC.pYO.
o0opyaoBaHUs | THIC.pYO.
Kommsrorep 1 40 40
Tectep 1 1 1
OTtBepTKa 1 0.2 0,2
nasuTbHUK 1 0.5 0.5
Bcero 3a cniennanbsHoe 000py10BaHue 40170
MomnTaxy B pazmepe 15% ot ero 1eHsl 6025.5
HUroro: 46195.5

5.3.5 OcHoBHasi 3apa0oTHas MJIATA UCTIOJTHHUTEJEH TeMBbI

B otuer BkiIrOYaeTCcs OCHOBHAs 3apa0OTHAs IJIaTa HAyYHbIX U UHKEHEPHO-
TEXHUYECKUX paOOTHHUKOB, pabO4YMX MAKETHbIX MAaCTEPCKUX U  ONBITHBIX
IIPOU3BOJICTB, HEMOCPEACTBEHHO YYACTBYIOIIMX B BBIIOJHEHUH Pa0OT MO JAHHOM
Teme. BenuunHa pacxoloB MO 3apabOTHOH IJIaTe ONpEeAeNseTcss MCXOoIsd U3
TPYAOEMKOCTH BBIMIOJHAEMBIX pabOT U JEHCTBYIOIIEH CHCTEMBI OKJIaJo0B U
Tapu(HBIX CTaBOK. B cocTaB OCHOBHOM 3apaOOTHOM IUIATHl BKJIIOYAETCS MPEMUs,
BhITUTAUMBaeMasi exeMecsuyHo u3 Qonma 3apadoTHoii miatel B pasmepe 20 —30 %
oT Tapuda Ui OKJIAa.

OTyeT BKJIIOYAET OCHOBHYK  3apa0OTHYIO  IUIaTy  pPaOOTHHUKOB,

HEIMOCPEICTBEHHO 3aHATHIX BhimojHeHneM HTU, (Bkitouas mpemuu, JOTUIATHI) U

nomonHuTENBHYI0 3apaborryto mnaty: C,, =3, +3, (17)

rae  3.c; — OCHOBHAs 3apa00THAas 1U1aTa;
3,0n — JOTIOJIHUTEIbHAs 3apaboTHas twiata (12-20 % oT 3q).
OcHoBHas 3apaboTHas 1iaTa (3,¢;) pyKoBoauTess (J1abopaHTa, HHKEHEPA)
OT TIpeAnpuATHs (MIPU HATAYUU PYKOBOIAUTEIS OT MPEIIPHATHS) PaCCUNTHIBACTCS

o CIIEAYIoNIeH Gpopmyiie:
4y




Boen =3 T (18)

rac 30CH — OCHOBHasi 3ap360THa;1 I1aTa OJHOIO pa6OTHI/IKa;

T,— DpPOJOIKHUTENBHOCTE PAOOT, BBINONHAEMBIX HAyYHO-TEXHUYECKHM
paboTHUKOM, pad. aH. (Tadia. 8);

3, — CpeIHEeAHEBHAS 3apaboTHas J1aTa paboTHHKA, PYO.

CpennenHeBHas 3apabOTHAS TUIaTa PACCUUTHIBACTCS 1O (hOpMYJIE:

3,'M
HH_F— , (19)

it

3

rae 3, — MECSUHBIN TOJDKHOCTHOM OKJiaa paOboTHHKA, pyoO.;

M — KoJIMYecTBO MeCALEB padOTHI O€3 OTIYCKA B TEUEHHUE TOJ1a:
pu otycke B 24 pab. nusa M =11,2 mecsiia, 5-1HeBHas HEES;
npu otiycke B 48 pad. nueid M=10,4 Mecdua, 6-1HeBHAs HEAEIS;

F. — onelictBuTenbHbIl TrogoBoW (OHI paboyero BpPEMEHU HAYYHO-

TCXHHUYCCKOI'O IICpCOHAJIA, pa6 JH.

MecsiuHblii TOKHOCTHOM OKJIaJl paOOTHUKA:
3, =3, -Q+k,, +k,)-k,, (20)
rae 3. — 3apaboTHas miara no TapudHoii craBke, pyo.;

Kyp — IpeMuanbHblii ko3 dunuent, pasusiii 0,3 (T.e. 30% ot 3,);

K, — ko3 durment mornar u HaadaBok cocraBisieT npumepro 0,2 — 0,5 (B

HUM wu Ha n0OpoOMBINUIEHHBIX MOPEANPUITHSIX — 3a pacmupeHue chep

oOcy>kKuBaHus, 32 MpodeCcCHOHATBHOE MacTEPCTBO, 3a BpeaHbie ycnoBus: 15-20%
oT 31);

K, — paifonHsIif ko3 dunnent, pasusii 1,3 (s Tomcka).
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Tabnuna 16 - bananc pabouero BpeMeHu

[TokazaTenu pabouero BpeMeHH PykoBogutens  |CTyaeHT

Kanennapuoe uncio auei 366 366

KonngecTBo Hepabounx aHei
- BBIXOJHBIE IHU 52 52

- Tpa3IHUYHBIC THU 27 27

[Totepu pabouero BpeMeHH

- OTHYCK 24 48
- HEBBIXOJBI 110 0OJIE3HU 0 -
JleiicTBUTENBHBIN TOI0BOK (OHJ pabodero BpeMeHH 263 239

Tabnuua 17 - 3apaboTHas miara

Wcnonaurenu |Paspsan| K, 31 Kip | Ka | Kp 3 3 Tp, 3ocn,
pyo. pyo py6. |[pab.| pyO.
JTH.
PykoBoautens 23264.86/0.3 0.3 |1.3 [48390.91 |2060,75 (16 32972
CryneHr 6342.03 1.3 [8244.639 |239.94 |108 |25902.72
Hroro 3ocu 58874.72

5.3.6 lonosiHuTeIbHASI 3apad0THASI IJIATA UCTIOJTHHUTEJIei TeMbI

Pacuer nomnosiHUTENbHOM 3apaOOTHOM TIUIATBI BEAETCS MO CIEayrolen
(hopmyse: 3101 = Kion * o (21)
e Kyon — KO3hGUIUMEHT TOMOIHUTEILHOM 3apa00THOM IJIaThl (Ha CTaJuu

NPOCKTUPOBAaHUsS IpuHUMaeTcs paBubiM 0,12 — 0,15).

Tabmuua 18 - 3apabortHas miata ucnosauteneit HTU

3apaloTHas miara HUcn.
OcHoBHas 3apruiata 58874.72
JlonosHUTENBHAS 3apIiaTa 8831.208
Hroro no cratbe Cyy 67705.92

42



5.3.7 Otuunciennss BO BHeOWIxKeTHble (QOHABI (CTPaxoBble

OTYMCJICHMS)

Benuuuna otuuciennii BO BHEOIOKETHBIE (DOHBI OMPENEsETCS UCXOIs
U3 clieyIome (GopMyJib:
Cries = Kines - Boen + 3;{011)
=0.271-(67705.92)=18348.306
e Kpwes — KOd(DHIMEHT OTYMCIICHHMH Ha YIUIAaTy BO BHEOIOKETHBIC
b oHBI.
Ha 2014 r. B cootBerctBUU ¢ DenepanbHbiM 3akoHOM oT 24.07.2009
No212-®3 ycraHoBiEeH pa3Mep CTpaxoBbIX B3HOCOB paBHbld 30%. Ha ocHOBanuun
nyHkra 1 c1.58 3akoHa Ne212-d3 1ns  yuypeXIEHHl OCYIIECTBIISIOMIMNX

00pa3oBaTEIbHYI0O U HAyYHYIO JeATelbHOCTh B 2014 roay BOAWTCS MOHWKEHHAS

craBka — 27,1%.

5.3.8 Pacuer 3arpar Ha Hay4YHble W TNPOW3BOJACTBEHHbIE

KOMaH/IUPOBKH

B IMpOoIeCCC N3roTOBJICHNA YCTAHOBKHW KOMaHAWPOBKH HC HYKHBI, IIOOTOMY

3aTpaThbl HA HAYYHBIC U ITPONU3BOJACTBCHHBIC KOMAHINPOBKHU PABCH HYJIIO.

5.3.9 Onnara paéoT, BbINOJHIEMbIX CTOPOHHUMHU OPraHU3ANUSIMHU M

NpeanpUsATHAMHA

B JaHHOM IIPOCKTC CTOPOHHHC OpraHu3alliid HE YYdCTBYIOT, IIO3TOMY

KOHTPareHTHBIE PACXObl HE HY)KHO CUHTATh.
5.3.10 HaksagHble pacxoabl

Haxnagneie pacxonbl cocrapisitor 80-100 % OT CymMMBbI OCHOBHOW H
JIOTIOJITHUTEIIPHOM ~ 3apa0O0THOM  TuIaThl,  paOOTHUKOB,  HEIMOCPEIACTBEHHO
YYaCTBYIOIIHNX B BBHITTOJTHCHUH TEMBI.

3H3.KII = (30CH + 3,[[01'[ ).ka 1 (23)
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rae: Ky, — K03 GHUIHUEHT, yUUThIBAIOLUIMI HAKIAJHbIE PACXOIBI.
Benuuuny xosdduirenTa HakJIaaHBIX PacXoJ0B MOKHO B35Th B pa3Mepe

80-100%.

30 = Boon +300n ) K,y = 0.8-(67705.92)=54164.74

OCH

5.3.11 ®opmupoBaHue OIOIKETA 3aTPAT HAYUHO-HCCJIEI0BATEIbCKOI0

MpoeKTa

Tabmuna 19 - Pacuer 6romxera 3atpatr HTU

HaunmeHoBaHue cTaThu Cymma, pyo.
1. MarepuanbHsbie 3aTparel HTU 1816.8
2. 3arpaThl Ha CIICIIHATHLHOE 46195.5

000pyI0BaHueE TSl HAYYHBIX
(3KCTIEpUMEHTATBHBIX ) Pa0OT

3. 3aTpatsl 10 OCHOBHOM 3apabOTHOM 58874.72
IUIaTE MCIIOIHUTEIICH TEMbI

4. 3arpatbl 1O JOTIOJHUTEIHHON 8831.208
3apa0OTHOM IJIaTe UCTIOJIHUTEIIEH
TEMBI

5. Oruucienus BO BHEOIOIKETHEIE 18348.306
dboHIbI

6. 3arparhl Ha Hay4YHbIE U 0
IIPOM3BOJICTBEHHBIE KOMaHIUPOBKH

7. KoHTpareHTCKHe pacxosl 0

8. HaxmagHsle pacxo/ibl 54164.74

5.4 OnpenesieHue pecypcHoii, (pMHAHCOBOIM, 0K0/I?KETHOI, COMATBLHOMH 1

IKOHOMHUYECKON IPPEeKTUBHOCTH UCCICTOBAHUS

B pabote 3amaya BBIMONHSETCS MO 3aJaHHOMY TpeOOBaHHIO, HE ObLI
paccMOTpeH ApYyroil BapuaHT pa3pabOTKU OOBEKTa HCCIEAOBaHHUS, MOITOMY HE
MOKEM CpaBHHUBaTh M JieJaTh BBIBOA O 3((PEKTUBHOCTM BapHaHTa PEIICHUS C
no3uuuu (PUHAHCOBOW W pecypcHOM 3PdekTuBHOCTH. [l O3HAKOMIIEHUS C

METOJIOM OTpENETICHUE PEeCypCHOM, (DUMHAHCOBOM, OFOHKETHOW, COIMAIILHOW U
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HYKOHOMHUYECKON 3(P(HEKTUBHOCTH HCCIENOBaHUS OBLT MPOBENEHBI PacueThl BCEX
K03 UIIUEHTOB pa3paboTKu.

WNurterpanbHbiii (MHAHCOBBIN MOKa3aTenb pa3pabOTKU ONpeeNseTcs Kak:

ueni __ pl

bunp — @ )

max

(24)

I HCIL1

punp— MHTETPATIBHBIN (DHHAHCOBBIN MOKA3aTeNb Pa3pabOTKy;

rIe:
®,i — cTOMMOCTb i-T0 BapUaHTa UCIIOTHECHUS;
Dax - MaKCHUMaJIbHas CTOMMOCTbD HCIIOJTHEHUS Hay4YHO-
HCCIIEIOBATENIbCKOTO MTPOEKTA (B T.4. aHAJIOTH).

. dgi__5416474__1
P 54164.74

max
WNuTterpanbHblii  mOKazaTellb  pecypcoddPeKTUBHOCTH BAPUAHTOB

UCITOJIHEHHS O0BEKTA UCCIIETOBAHMSI MOYKHO OINPEAEIUTD CAEAYIOIIUM 00pa3oMm:

| lLi=>a-b (25)

rae: |, — uHTerpanbHEIi Mokazarens pecypcodGPeKTHBHOCTH 11t i-T0

BapUaHTa UCIOJHEHHUS pa3padOTKHu;

a. . .
I — BecoBOM KO3 PUIMEHT I-T0 BapraHTa UCTIOTHEHUS pa3paboTKH;

a P )
bi, b’ _ OaJibHAsl OIIEHKa I-TO0 BapHaHTa MCIIOJHEHHUS pa3padOTKH,

yCTaHABIMBAETCS IKCIIEPTHBIM ITyTEM 110 BEIOPAHHOH IIIKaJie OIICHUBAHNS;
N — YKCIIO MapaMeTPOB CPABHEHUS.
Pacuer UHTErpaJIbHOTO noKasarens pecypcorhHEeKTUBHOCTH

pPEeKOMEHIyeTCs TPOBOANTH B (hopme Tabmiibl (Tads. 20).
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Tabnuna 20 - CpaBHUTENbHAS OLICHKA XapaKTEPUCTUK BAPHAHTOB UCTIOTHEHHUSI

MPOEKTa
OOBEeKT HuccaeIoOBaHUSI KPUTEPUU Becosoit Ucn.
KOA(QPHUIHEHT 1
napamerpa
1. Cnocob6cTByeT pocty 0,25 5
MIPOU3BOUTEIILHOCTH TPY/AA MOJIH30BATEIS
2. Y100CTBO B KCILTyaTaluu 0,15 5
3. [ToMexoycTONYMBOCTH 0,15 5
4. DHeprocbepekeHue 0,15 4
5. HamexxHocTh 0,25 5
6. MarepuaaoeMKOCTh 0,05 4
UTOIro 1 4.8

I, 00 =5*0,25+5%0,15+5%0,15+4*0,15+5*0,25+4*0,05= 4,8;
WNurterpanbHpiii  mokaszatenb 3(PGEKTUBHOCTH BapUAHTOB HCIOJIHEHUS

paspabotku (1, ) ompemensercs Ha OCHOBAaHHH MHTETPAIBHOIO ITOKA3aTEIIs

ucni.

pecypcordHEKTUBHOCTH U MHTETPATBLHOTO (PUHAHCOBOTO MOKa3aTess o GpopMmyiie:

I _ Ip—I/ICHl _ 4'8 _ 4 8
uer.l T II/ICH.l - T -
unp
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