TOMSK TOMCKUN
POLYTECHNIC NMONUTEXHUYECKUN
uNIVERSITY INIMB YHUBEPCUTET

MVHUCTEPCTBO HayKu 1 Bbicllero obpa3soBaHusa Poccuiickon Peaepaummn
depnepanbHoe rocygapcTBEHHOE aBTOHOMHOE
obpasoBaTenbHOe yupexaeHue BbicLlero 06pa3oBaHua
«HauwmoHanbHbIN nccnefoBatenbCknii TOMCKMIA NOAUTEXHNYECKNI YyHUBepcuTeT» (TIY)

ITxoma UHkeHepHas IKOJIa HPUPOIHBIX PECYPCOB
Hanpasnenue noarorosku 18.03.01 Xumuyeckasi TEXHOIOT U
Ortnenenue mkoibsl (HOLL) OTaenenre XMMUYECKOW MHKEHEPUH

BAKAJIABPCKAS PABOTA

Tema paGoThl

BOJ'IBTaMHCpOMCTpI/ILICCKOC OIPCACIICHHUC (I)apMaHCBTquCKOﬁ CY6CTaHLII/II/I MHAOMCTAallMHa

V]IK 615.276:543.552
CryneHt
I'pynna DdUO Moanuck JlaTa
2J17b dunoHeHKo AHHA AHIpEeBHA
PykoBogurens BKP
J10JKHOCTH DdPUO Y4eHas cTeNneHb, IMoanucey JlaTa
3BaHUE
Jonment OXU UIIIIP JInnckux Onpra K.X.H.
HBanoBHa

KOHCYJIBTAHTBI ITO PA3JIEJIAM:

ITo pazneny «®UHAHCOBBIM MEHEDKMEHT, PECypcod(PMEKTHBHOCTD U peCypCcocOEpeKCHUE)

JloJKHOCTH (0% (0] Yuenas creneHs, Moamucy JaTta
3BaHHe
HoneaT OCT'H LIIBUTT Cnunsiaa JIroO00Bb K.3.H.
IOpreBHA
ITo pasgciy «ConuanbHasg OTBETCTBEHHOCTEY
J10JIKHOCTH DdUO YdeHasi cTeneHb, IToanucy JlaTa
3BaHHUe
Crapumiit I'ynseB Munuii -
npenoaaBarTrciib BCCBOHOI[OBI/I‘-I
JOIIYCTUTH K3AIIIUTE:
PykoBoaurenas OOII (0% (0] Y4eHnas creneHs, Moamucy JaTta
3BaHHe
Homear OXU UILIIP MruxeeBa Eiena K.X.H.
BanentuHoBHa

Tomck — 2021 r.




INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS OOIl
18.03.01 XuMu4yeckasi TEXHOJIOTHs
OOpa3zoBarenpHas IporpaMMa; X MMHYECKast TEXHOJIOT U

Cneunanmaunﬂ: XuMHUecKast TEXHOJIOTHS CHHTETHUECKUX OMOIOTNUECKH aKTHBHBIX BCIICCTB,
XI/IMI/IKO-(I)apMaL[CBTI/I‘-ICCKI/IX npeunapaToB 1 KOCMETUYUCCKUX CPCACTB

Kon
KOMIIeTeHIIUH

HaumeHoBanue KOMIICTCHIIMU

yHl/IBepcaJIbeI € KOMIICTCHIINH

VK(Y)-1

CnocobeH oCyIIeCTBIISTh MOUCK, KpUTUYECKU aHATTU3 U CHHTE3
uH(pOopMaHK, TPUMEHSITh CHCTEMHBIN ITOIXO/1 IS PEIICHUS
MMOCTaBJICHHBIX 3a1a4

VK(Y)-2

CnocoOeH orpenensTh KpyT 3a7a4d B paMKax MMOCTaBJICHHOM LEeNU U
BBIOMpATh ONTUMAJIbHBIE CIIOCOOBI X PEIIEHU s, UCXOAS U3 JeHCTBYIOIIMX
IIPABOBBIX HOPM, UMEIOIINXCSI PECYPCOB M OTPaHUYCHU

VK(Y)-3

Cmocoben OCYHICCTBJIATH COLIMAIIBHOC B3aHMO/ICHCTBHUE U pPCaIN30BLIBATH
CBOIO POJIb B KOMaHIC

VK(Y)-4

Cnoco0eH OCyLIECTBIISITH JIEOBYI0O KOMMYHHUKAIIUIO B YCTHOU U
MUChMEHHON (hopMax Ha TOCyJapCTBEHHOM si3bike Poccuiickoit deneparnm
1 HHOCTPAHHOM(-bIX) SI3bIKE(-aX)

VK(Y)5

CnocobeH BocipuHUMATh MEKKYJIBTYPHOE pa3HOOOpasue o0IIecTBa B
COLIMAJIbHO-UCTOPHYECKOM, STUYECKOM U PUII0COYCKOM KOHTEKCTaX

VK(Y)-6

CnocobeH yrpaBisTh CBOUM BpEeMEHEM, BBHICTPAUBATh U PEaTM30BHIBATh
TPACKTOPHUIO CAaMOPA3BUTHSI HA OCHOBE IPUHITUIIOB 00pa30BaHUS B TCUCHUE
BCEU KU3HU

Oo01menpodeccHOHATIbLHbIE KOMIIETECHIIHI

OIK(Y)-1

CnocoOHOCTh H TOTOBHOCTE HCITOJIL30BATh OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX JTUCHUITJINH B HpOd)CCCHOHaHBHOﬁ ACATCIBbHOCTHU

OIK(Y)-2

['0OTOBHOCTP HCTIOIB30BATh 3HAHUS O COBPEMEHHOM (PU3HMYECKOMN KapTHHE
MHpa, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHU U
BEUIECTBA JIJIs1 TOHUMAHU S OKPYKAIOIIEr0 MUPA U SIBJICHUI TPUPOJIBI

OITK(Y)-3

['0OTOBHOCTP MCIIONB30BATh 3HAHUSI O CTPOCHHUH BEIIECTBA, IIPUPOIE
XUMUYECKOM CBSI3U B PA3JIMUHBIX KJIACCAX XUMHYECKUX COSAMHEH UM 11
MMOHUMAaHUS CBOMCTB MAaTEPUAIOB U MEXaHU3Ma XUMHUYECKUX MPOIECCOB,
MPOTEKAIOIIMX B OKPYKAIOIIEM MUPE

OIK(Y)-4

Brnasenue noHMMaHueM CyITHOCTH U 3Ha4€HUs WH(opMaIii B pa3BUTUU
COBPEMEHHOI'0 MH(POPMAI[MOHHOT 0 OOIECTBA, OCO3HAHUS OITACHOCTHU U
yrpo3bl, BO3HUKAIOIIMX B 3TOM IPOLECCE, CIIOCOOHOCTBIO COOJII0IAaTh
OCHOBHBIE TpeOOBaHMs HH(POPMALMOHHOM 0€3011acCHOCTH, B TOM YHUCJIE
3aIUTHI TOCYAAPCTBEHHON TAHBI

OTIK(Y)-5.

Bragenue ocHOBHBIMHM METO/IaMH, CITOCOOAMU U CPEACTBAMH MOTYUYECHHU 5,
XpaHeHu s, mepepadboTKu MH(OpMaLNK, HaBbIKaMH pabOTHI C KOMITBIOTEPOM
KaK CpPeJICTBOM YyIIpaBJIeHUsI HHpOpMaruei

OIIK(Y)-6

BrnaneHvie 0OCHOBHBIMH METOIaMH 3AILUTHI IIPOU3BOACTBEHHOIO IIEPCOHAA
1 HaceJEeHUS OT BOBMOXKHBIX IIOCIIEACTBUI aBapuii, KatacTpo(d, CTUXUHHBIX
OencTBUL

IIpodeccnonanbHble KOMNETEHIUT

MK (Y)-1

CnocoOHOCT M TOTOBHOCTH OCYILIECTBIISITh TEXHOJIOTMUECKHUH ITPOLIECC B
COOTBETCTBUM C PETIAMEHTOM U MCHO0JIb30BaTh TEXHUUECKUE CPEACTBA IS




M3MEPEHUSI OCHOBHBIX TAPAMETPOB TEXHOJIOTMYECKOT O MPOIIECcCca, CBOMCTB
CHIPbsI U IPOJIYKIIMHU

MK (Y)-2

['0TOBHOCTH NPUMEHATh aHATUTUYECKH € U YU CIIEHHBIE METO/IbI PELICHUS
MOCTaBJICHHBIX 33][a4, HCIOJL30BaTh COBPEMEHHBIE MH(OpMaIHOHHbBIE
TEXHOJIOTHH, IPOBOTUTH 00pab0TKy WH(OPMAIIHH C MCTIOIB30BAHUEM
MPUKJIAJHBIX IPOTPAMMHBIX CPEJICTB chepbl MpodecCuOHaATBLHOM
NeSITeIbHOCTH, UCMOJIb30BATh CETEBhIE KOMITBIOTEPHBIE TEXHOJIOTHUH U Oa3bl
JAHHBIX B CBOEH MpodeccHoHabHOM 001acTH, MaKeThl MPUKJIATHBIX
Mporpamm JUisi pacyeTa TEXHOJOTMUECKHUX MapaMeTpoB 000pyAOBaHUS

TIK(Y)-3

I'0TOBHOCTH HCIIOJIBL30BATH HOPMATUBHBIC JOKYMCHTHI 11O KaUCCTBY,
CTaHJapTU3alu U CCpTI/I(l)I/IKaHI/II/I IMPOAYKTOB U I/I3I[GJ'II/II71, 9JICMCHTBI
3KOHOMHUYCCKOI'O aHaAJIM3a B HpaKTquCKOﬁ JCATCIIBHOCTHU

TIK(Y)-4

CnocoOHOCTh TPUHUMATh KOHKPETHBIE TEXHUUECKUE PELICHUSI ITPU
pa3paboTKe TeXHOJOTHYECKUX MPOIIECCOB, BHIOMPATh TEXHUUYECKUE
CPEICTBA M TEXHOJIOTMH € yYETOM SKOJIOTNUYECKUX IMMOCIEACTBUM NX
IPUMEHEHUSI

MK (Y)-5

CnocoOGHOCTh MCTI0IB30BaTh NTpaBUiIa TEXHUKU O€3011aCHOCTH,
MIPOU3BOJCTBEHHON CAHUTApUH, TOKAPHOIM O€30IaCHOCTH M HOPMBI
OXpaHbI TPYJ1a, U3MEPATh U OLIEHUBATh IapaMETPhI IPOU3BOICTBEHHOIO
MHUKPOKJIMMAaTa, ypOBHS 3allbIJIEHHOCTH U 3ara30BaHHOCTH, IIyMa, U
BUOpAaIMU, OCBEIICHHOCTH Pa00YMX MECT

K (Y)-6

CnocoOGHOCTh Halla)KUBaTh, HACTPAUBATh U OCYILLECTBIIATh IIPOBEPKY
000pYJIOBAHHUSI U TPOI'PAMMHBIX CPE/ICTB

TIK(Y)-7

CnocoOHOCTB TPOBEPATH TEXHUYECKOE COCTOSIHUE, OPTaHU30BHIBATh
pOQHIAKTUYECKUE OCMOTPBI M TEKYIIUH PEMOHT 000pYI0BaHUS,
TOTOBHUTH 00OPYI0OBAaHME K PEMOHTY U IPUHUMATh 000PYOBaHUE U3
peMoHTa

TIK(Y)-8

['OTOBHOCTH K OCBOCHUIO M 3KCILTyaTaIl[di BHOBH BBOJAUMOTO
000pyHOBaHUS

TIK(Y)-9

CriocoOHOCTh aHAM3UPOBATh TEXHMYECKYIO JOKYMEHTALHNIO, TOIONPATh
000pyI0BaHME, TOTOBUTH 3asIBKH HAa TPHOOPETEHHUE U PEMOHT
000pYyTOBaHUS

K (Y)-10

CnocoOGHOCTh MPOBOIUTH aHAIN3 ChIPbs, MATEPHAJIOB U TOTOBON
NPOAYKIUH, OCYHIECTBIISTh OLICHKY PE3YJIbTaTOB aHAJIN3a

MK (Y)-11

CnocoOHOCTh BBISIBIISTH U YCTPAHATh OTKJIIOHEHUS OT PEKUMOB pabOThI
TEXHOJOTUYECKOT0 000PYI0BAaHUS U TAPAMETPOB TEXHOJIOTUUECKOTO
nporecca

JIIK(Y)-1

CnocoOHOCTh ITAHUPOBATH U TPOBOIUTH XUMUYECKUE SIKCTIEPUMEHTHI,
MPOBOJIUTH 00PabOTKY pe3ysIbTaTOB IKCIIEPUMEHTA, OIICHUBATh
MOTPEIIHOCTH, TPUMEHATH METOAbl MATEMATHYECKOT'0 MOJICTTUPOBAHUS 1
aHaJIM3a PU UCCIEAOBAHUH XMMUKO-TEXHOJIOTUUYECKUX MTPOIIECCOB

TUTK(Y)-2

['0TOBHOCTH M3yUYaTh HAyYHO-TEXHUUYECKYIO HH(POPMAIINIO, OTEYECTBEHHBIN
1 3apyOeXKHbIN ONBIT 10 TEMAaTUKE MCCIIEIOBAHMS




TOMSK
POLYTECHNIC
UNIVERSITY

TOMCKUNN
MONMUTEXHUYECKUN
YHUBEPCUTET

MUMHUCTEPCTBO HayKM 1 Bbicllero obpasoBaHuA Poccnitickon Oegepaunmn
depepanbHoe rocygapcTBeHHOe aBTOHOMHOE
obpazoBaTenbHOE yupexeHune Bbliclero o6pasoBaHma
«HauunoHanbHbIN nccnenoBaTeNbCKUn TOMCKUIA MONMTEXHNYECKIA yHUBEPCUTET (TT1Y)

[IIxona UHxeHepHas IIKOJIa OPUPOIHBIX PECYPCOB

Hamnpasnenue moaroroBku (crenuanbHOcTh) 18.03.01 XuMuueckas TeXHOJIOT S
Otnenenue mkoasl (HOLL) OTaenenre XuMUUECKOW MHKEHEPUH

YTBEPXJIAIO:
PykoBoautens OOII

MuxeeBa. E.B.
(TTonmuce)  (Hata) (®.1.0.)

3AJAHHUE
HA BBINOJIHCHHE BHINYCKHOH KBATH(UKANMOHHOH PadoThl

B dopwme:

| bakanaBpckoi paboThI

(baxanmaBpckoit paboThI, TUILIOMHOTO MPOEKTa/paboThl, MAaruCTEPCKON IHCCEPTALIN)

CTyIeHTy:

I'pynna

[3%(0)

21176

dunonenko AHHa AHJApEeBHA

Tema paboThI:

BOJ'IBTaMHCpOMCTpI/ILICCKOC ONPCHACIICHUC (I)apMaLIeBTI/I‘-ICCKOI‘;I CYGCTaHI_[I/II/I HMHAOMCTallMHa

YT1BepxkaeHa npukazom aupekropa UILITTP

| Ipukas Ne 29-68/c ot 29.01.2021

| Cpok ciaun CTy/IeHTOM BBITIOIHEHHOM paboTHI: | |

TEXHUYECKOE 3AJIAHUE:

HcxonHble 1aHHbIE K padoTe

O6bexTom MCCIIEIOBAHUS SBIISIETCA
¢dapmaneBTrueckas cyocranuus uaomeranus (OO0
«IDAP», 1. Tomck).

IlepeyeHb MoA/IEKAMUX HCCIEI0BAHMIO,
NPOEeKTHPOBAHNIO U pa3padoTke
BOIIPOCOB

1. [IpoBenenue muTepaTypHOTO 0030pa.

2. HccnenoBanne »IEKTPOXMMHYECKUX CBOMCTB
CyOCTaHITUU ¥ TIOMCK aHATUTUYECKOT O CUTHAIA.

3. [Ton6op pabounx yCIOBHI TSI 2IEKTPOXUMUYC-
CKOT'0 OTpeIeTICHUs] UHIOMETaIlNHA.

4, [Tonck nMMHENHOTO AMaIa30Ha KOHLIEHTPALIU .

o. [IpoBepka mpaBUIIBHOCTH pa3pabOTaHHOU METO-

JIUKH.

Ilepeyenn rpaguyeckoro marepuasna




(c mouHbIM yKa3aHUem 00513amenbHbIX Yepmeicell)

KoHcyabTaHThI IO pa3aejam

(c ykazanuem pazoenos)

BbIIIYCKHOM KBAJIU(PUKAIUOHHON PadoThl

Paznen

Koncyapranr

DUHAHCOBBIM  MEHEKMEHT,

pecypcodhdeKTUBHOCTD
pecypcocOepexeHue

n

Cnueina JIro60Bs FOpreBHA

C onuajibHass OTBETCTBCHHOCTD

I'ynseB Munuii BeceBoaogoBud

Hazpanus pa3aejaoB, KOTOPbIC T0/JIKHbI ObITh HANIMCAHBI HA PYCCKOM M MHOCTPAHHOM SI3bIKaX:

Bce pa3aciibl BBIHYCKHOﬁ KBaHHd)HKaHHOHHOﬁ pa6OTBI HalTMCaHbl HA PYCCKOM SA3BIKC.

JlaTa Bplgaum 3a1aHUsl HA BBITOJIHEHNE BBINYCKHOM 29 01.2021
KBAJIH(UKALMOHHOI padoThl 10 JIMHEITHOMY rpaduky T
3aganue BbIAAJ PYKOBOJAUTEND:
J10JKHOCTh DdUO Y4eHas cTeneHb, IToanucy JlaTa
3BaHHeE
Honent OXW UIIIIP JInnckux Onbra K.X.H.
BanoBHa
3ajanue NPUHSJ K UCIIOJIHEHUIO CTY/EHT:
['pynna DPUO IHoanuch JlaTa
21176 dunoneHko AHHa AHIpeeBHA




_ 3AJAHME ]IS PA3JEJIA
«®UHAHCOBBIII MEHEJKMEHT, PECYPCOY®®EKTUBHOCTH 1

PECYPCOCBEPEXEHUE»
CrygneHry:
I'pynna DOHUO
2J17b POuioHEeHKO AHHE AHIPEEBHE
xoaa HH:xkeHepHas mIKoJIA Oraenenne mkoJbl (HOLL) OtejieHne XMMHYECKOH
TIPHPOJIHBIX PeCypCcoB WHIKeHepUH
YpoBeHb 00pa3oBaHus BaKanaBpHaT Hanpasienune/cnenuanbHOCTh 18.03.01
«XHuMuuecKas
TEXHOJIOT' U

Hcxonubie nanubie Kk pasaeny «@HUHAHCOBBIM MEHEIKMEHT, pecypcod(pPeKTUBHOCTL U

208, omlmczzeﬂud, ()uCKOHmupO(?aHu}l u erdumoeaﬂuﬂ

pecypcocoepeskeHne»:

1. Cmoumocmo pecypcos Hayunoeo ucciredoganus (HH): ma- Cmoumocmyv bINOIHACMBIX pabOmM, MAMEPUATLHBIX
MePUATLHO -MEXHUUECKUX, IHEPLEMUUECKUX, QUHAHCOBDIX, pecypcos, Coenacho  NPUMEHSeMOU — MeXHUKU U
UHPOPMAYUOHHBIX U HE0BEYECKUX MeXHON02UU, 6 COOMEEMCMEUU C  PbIHOYHLIMU

yenamu. OK1adbl 68 COOMBEMCMEUU C OKIAOAMU
compyoHnukos « HU TITY »

2. Hopmbl u Hopmamugsl pacxo008aHus pecypcos CoenacHo npoekmHot 00KyMeHmayuu

3. Hcnonavsyemas cucmema Han020001094CceHUs, cmMAagku Haio- | B coomeemcmeuu ¢ Hanozoeeim kooekcom Pd.

Omuucienus 6o gnediodxcemuvle gonovt — 30 %

l'[epeqem, BOIIPOCOB, MOAJICKAIIUX UCCJICA0BAaHUIO,

NPOEeKTHPOBAHHUIO H pa3paldoTke:

6011, 6100JCEMHOU, COYUAILHOL U IKOHOMUUECKOU IPpeK-
MUBHOCMU UCCACO08AHUS

1. Oyenxa xommepueckoeo nomenyuana, nepcnekmuenocmu u | Pacuem xonkypenmocnoco6nocmu
anemepuamue npogedenus HU ¢ nosuyuu pecypcosgpgex- SWOT- ananus
MUBHOCMU U pecypcochepedcens
2. ITnanuposanue u gpopmuposanue 6100xcema Hayunvlx uccie-| Onpedenenue Ccmpykmypsvl niaua npoekma Uu
0osanuil mpydoemxocmu  pabom, paspabomka epaghuxa
nPOGedenUs UCCIed08aHus, 0100cem UCCied 08aHUs
3. Onpeodenenue pecypchoti (pecypcocbepezaroweil), punanco- | Pacuem cpagnumenvHou 3ghgpekmuerocmu npoexma

Pacuem 61002cemnoii cmoumocmu HU
Hnmeepanvuvlii punancoswlii nokazamens
Humeepanvhoiii nokaszameib
pecypcoapexmusnocmu

Humeepanvueiii noxazamens s¢hpexmugrocmu

Hepe'—lel—lb rpa(l)nqecxoro MaTEePHAJIA (c mounvim yKasaruem obA3amenbHbIX yepmediceil).

1.

2.
3.
4

Kapma cecmenmuposanus poinka

Oyenka KOHKypeHmoCcnocoOHOCmY MeXHUYeCKUX peuenil
Mampuya SWOT

Kanendapmwiil nian epagux npoeedenuspabom

| JlaTa BbIga4yu 3a1aHus IS pa3jeia 1o JUHEHHOMY rpapuxky |

3aganue BbIJAJI KOHCYJIbTAHT:

JloJKHOCTD (037 (6} YueHas cTeneHb, Hoanuck Hdara
3BaHHE
Homear OCI'H LLIBUTT Cnunpiaa JIro60Bb K.3.H.
TITY IOpbeBHA
3aganue NPUHIAJ K HCIOJHEHHIO CTYAEHT:
I'pynna DPUO Ioanuch JlaTa
21176 dunonenko AHHa AHIpeeBHA




3AJIAHUE JUISI PA3AEJIA
«COLAAJILHASI OTBETCTBEHHOCTb»

CtyneHry:
I'pynna dUO
2]17b dunoneHko AHHa AHJpeeBHA
xoaa HuixenepHas mkosa Oraenenne (HOLI) OtejieHne XUMUYECKOM
NPUPOTHBIX PecypcoB HHIKEHepUuH
YpoBeHb 00pa3oBaHusi BaKaJIaBpI/IaT Hanpasienune/cnenuaaibHOCTh 18.03.01
«XuMuueckas
TEXHOJIOT'USD)

Tema BKP:

Bonvmamnepomempuueckoe onpedenenue apmayesmuieckori cyocmanyuu uHOOMemayuHa

HcxoaHble JaHHDbIE K pa3aenay «ConuaabHasi 0OTBETCTBEHHOCTDY .

1. XapakrepucTuka 0ObeKTa Hcciae0BaHus (Be-
IIECTBO, MaTepHal, MPUOOp, AITOPUTM, METO/IHKA,
pabodasi30Ha) 1 00JTaCTH €TO MPUMECHEHUS

O0BEKTOM HCCIIEI0Ba HUS SIBIISIETCS

BOJIBTaMIIEPOMETPHICCKOE oTpeeiieHue
dapmayesmuueckoii cybcmanyuu UHO OMemMayuna
OO0acTh NPUMCHEHHS: NOUCK AHATUMUYECKO20 CUCHAAA
UHOOMEMAYUHA HA PA3IUYHBIX MUNAX 2J1eKmpoOos,
n006op pabouux ycrogutl onpeoenenus cyocmanyuu 6
MOOeNbHbIX cpedax, onucanue Mexanusma npoyecca
Pabouee mecto: 2 kopnyc, 223 ayoumopus (HayuHo -

uccnedosamenvckasiabopamopus) TIY

Hepequb BOIIPOCOB, NOAJICKAIINX HCCIICI0BAHU IO, ITPOCKTHUPOBAHUIO pa3pa60TKe:

1. IIpaBoBBI¢ U OPraHu3alOHHbIE BOIIPOCHI
odecnevyenusi 0€30I1aCHOCTH:

PaccmoTpeTs crenuaibHbIC MPaBOBBIE HOPMBI TPYHO-
BOTO 3aKOHOJaTeNbCcTBa; OpraHN3aIIMOHHBIC MEPOIIPHS-
THS TIPU KOMIIOHOBKe palboueit 30Hb (2 Kopmyc, 223
ayJauTopus)

2. TIpou3BoaACTBeHHAsI 6€30MACHOCTD:

AHaJTH3 NOTEHIMAaJIFHO BOSMOXKHBIX BPEIHBIX U
OTAacCHBIX (PaKTOPOB IPOCKTHPYEMOit
IPOU3BOJCTBEHHOU CPEMBIL.

Pa3paboTka MEpOTIPUATHI IT0 CHIKESHHIO
BO3/IEHCTBHS BPEIHBIX H OIIa CHBIX ()aKTOPOB:

HEYI0BJIETBOPUTENbHBII MUKPOKIIUMAT;

3pUTENBHOE HATIPSIKEHUE;

HEJ0CTaTOYHAs OCBEIIEHHOCTh pabodel 30HbI;
OTIaCHOCTB MOPaKEHHS DJIEKTPUUIECKUM TOKOM;
HaJIUYUE XMMHYECKHX BEUIECTB C Pa3IMYHbIM THIIOM
BO3/ICHCTBHS,

MOBBILICHHBIH YPOBEHb HAMPSHKEHHOCTH 3JIEKTPOCTa -
TUYECKOTO MOJIS, 3JIEKTPOMAaTHUTHBIX MOJIE;
BBIBOIBI HA COOTBETCTBHUE JOIY CTUMBIM YCIOBUAM Tpyda

COIIacHO crenuatbpHol OICHKE YCIOBHUM TPy Aa

3. DkoJorn4eckas 0€30MacHOCTD:

aHaJIM3 BO3ACUCTBUS 00bekTa Ha aTMOchepy, THAPO-
cthepy u mutocdepy.

peleHre 10 00eCHeYeHNI0 IKOJIOTHIECKO Oe3omnac-
HOCTH.




4. Be3onmacHOCTb B ‘lpei%BbI‘laﬁHle CUTY allu sIX:

Amnanus Bo3Moxxubix UC npu pa3paboTKe U dKCILTya-
TallK POEKTUPYEMOTO PELICHNUS;

Br160p Haubonee tunununoit UC;

Pa3paboTka MPEBEHTUBHBIX Mep MO MPEeAyIpexkae-
xuro YC;

Paspaborka neiictBuii B pesynpraTe Bo3HHKIIEH UC
1 Mep TI0 JINKBHUIAIMHN €€ TTOCIIEICTBHUH.
[Mo>xapoB3pEIBOOIACTHOCTS (IPUYMHBI, HPOQUIAK-
THYECKHE MEpOTIPHUATHS, NMEPBUYHBIE CPEACTBa IO-
XKapOTyHLIEHUs)

| JaTa BpIgaum 3aianus AJis1 pa3iesa no JuHeiiHoMy rpapuky |

3ana}me BbITAJ KOHCYJbTAHT:

J10JKHOCTH DdPUO YueHasi cTeneHb, Moanucey JaTa
3BaHHe
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OO0bekTOM  HWcclaenoBaHUS — sABseTca  (apMaleBTHYECKass CyOCTaHIINS
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[lenrs pabGoTel — pa3paboTKa METOAWKH KOJUYECTBEHHOTO OIIp €1eTICHHs
WHIOMETAIIMHA B JIEKap CTBEHHBIX Mp ermapaTax METOI0M BOJTbTAMIIEPOMETPHH.
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JMHEWHOT'0 Juarna3oHa KOHIICHTpaIWii, TMpoOBepKa MPaBUIBHOCTH Pa3padO0TaHHOM
METO THKH.

B pesynbTare ucciienoBanus Obuta pa3paboTaHa METOIUKA KOJTMYECTBEHHOTO
OTpeeNieHUss  WHJIOMETalliHa B  JICKAPCTBEHHBIX  IMpernaparax  METOJOM
BOJIbTAMIIEPOMETPHUHU.

OO6nacTb NpUMEHEHHsI: XHUMHUKO-(hap MalleBTHUECKAS TP OMBIIIJICHHOCTb.
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Omnpenesnenus, 0003Ha4YeHUsA, COKPaLleHUs, HOPMATHUBHbIE CCHLIIKH

HIIBII — Hectep onaHbIN P OTUBOBOCHAIUTENBHBIH ITp €Mapar;
MH/I— nuagomeranus;

FDA — Food and Drug Administration;

BOXX — Bbicok03(ppeKTUBHAS KUIKOCTHAS XpoMaTorpadus;
CVYD — cTeKnoyriiepoIHbIN 3IEKTP O1;

XCD — xyopuacepeOpsHbII JTEKTP OJ1.
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BBEJIEHHE

CoBpeMeHHBIN PBIHOK (apMaleBTUICCKOW P OMBIIUICHHOCTH TP ACTaBIICH
OTPOMHBIM KOJIMYECTBOM JI€Kap CTBEHHBIX IMpemnaparoB. boyiee TOTo, KaXablid TO1
CHUHTE3UP YIOTCS U UCCIIENYIOTCS HOBBIE 00pa3iibl M (hOP MBI JICKAPCTBEHHBIX CP E/ICTB.
B ¢BsI31 ¢ 3TUM 1P 010JDKAIOT p a3BUBATHCS M COBEP IIIEHCTBOBATHCST METOIbI KOHTP OJIS
KadecTBa M 0€30TmacHOCTH (hap MAlIeBTHUECKUX M OMYKTOB.

NHnoMeTaliid — OJWH W3 CaMbIX aKTyaJbHBIX MpenapaToB JJIsl yMEHbIICHUS
O0JIM TP U p a3JMYHBIX 3200JICBAaHUSIX, HO €r0 BHICOKAS 1032 MOKET OBITh OMAacHa st
310pOBBS 4YenoBeka. [lo 3TOW mNpuYMHE BakKHO AaHAJIW3UPOBATH COJEPIKAHUC
WHIOMETAIMHA B P €aJIbHBIX 00pa3iax.

[IIup oxoe UCIIOIb30BaHNE HHAOMETAIIMHA U HEOOXOJUMOCTh KIIMHHYECKUX U
(dbapMaKOIOrHYeCKUX HCCIIeIOBaHUN TpeOyIOT OBICTPBIX M UYYBCTBHUTEIBHBIX
aQHAJIUTHICCKUX METOJOB JUIS ONPEACIICHUS TNPHUCYTCTBHS HWHIAOMETAIlMHA B
(hapMaIreBTHIECKHX Ip erapaTax i OM0I0THIECKHUX KUIKOCTSIX.

HekoTtopple M3 aHAIUTHYECKUX METOJOB, KOTOPBIC HCIOJIB30BAINCH JUISA
OTIp €NICTICHHSI HECTEP OUIHBIX TP OTUBOBOCTIATUTENbHBIX ITpenapaTtos (HITBII), umeror
TaKWe€ HEIOCTATKH, KaK BBICOKas CTOMMOCTh OOOpYIOBaHHWS U OOCTyKHBaHUS,
JJIATETLHOE Bp €MsI aHAJIU3a U HE0OXO0JUMOCTD TP €ABAPUTEIIHLHON 00pabOTKH Mpoo.
[ToaTOoMy Bce O0bIIIce BHUMAaHUE P UBJICKAIOT AJICKTPOXUMHUYECKHE METO b aHAJTH3A,
P UMY IIIECTBAMHU KOTOPBIX SIBJISFOTCS TP OCTOTA, BRICOKAS Uy BCTBUTEIBHOCTD, HU3KAsI
CTOMMOCTh M OTHOCHTEIIBHO KOPOTKOE BpeMs aHaJu3a M0 CPaBHEHUIO C JIP yTUMH

AHAJIUTHYCCKNMHU MCTOJaMH.
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1 JIMTEPATYPHBIM OB30P
1.1 OOuiue cBenenus 00 HHIOMETAIIMHE

Nunomerauun (MH]L) — HIIBII ¢ ouenb 3PPekTUBHBIM 3Kap OTIOHUKAIOLINM,
00e300/IMBAIOIIMM M TPOTHUBOBOCHAJUTENBHBIM JeHCTBHEM. Ero xumudeckas
knaccupukanus, kak HIIBII, npencrapisier coOo0ii mp 0M3BOIHOE UHIOIUI yKCYCHOM
KHCIIOTBI € XUMUYECKUM  Ha3BaHHEM 1 -(4-xmopOen3omI)-5-MeTOKCH-2-
METUIMHAOINI-3-yKCy CHas KUCIO0TA.

HIIBIT npeactaBisitoT coOOM TeTepOreHHyI0 TpyImmny JIeKapCTB, 4acTO HE
CBSI3aHHBIX 110 XMMHUYECKOU CTPYKTYpPE, HO B OOJBIIMHCTBE CIy4aeB SBIISIOLINXCA
OpraHUYEeCKUMH KHUciIoTaMH. [IporoTunamu 3TOMl TpyMIbl JEKapCTB, W3BECTHBIX
BEKaMHU, CTaJIM 3KCTP aKThl XUHHOTO JIep €Ba M KOPbI UBHI [ 1 ].

Ha pucynke 1 npencrasiena cxema nosyuennst MH/L:

CH,0 NH 00 -CH,
OI 2, H, CH, H,-COO-CH,
NH H, — | "
3
0”%>cH, ¥

HscoT hcl H, - COOH
N CH,
Cl =0
7
e W

— CH,OH

Cl

WHAOMEeTaLMH

Pucynok 1 — Cunre3 MH/l u3 n-mMeTokcueHuaruipasnua u MeTuiara 3 -aleTuanponuaoHOBOR
KHUCIOTHI [2]

111 Hcropus nosaBiaeHus

XWHUH — TJIABHBIM aKaJIOWJ XWHHOTO JepeBa, KOTOPHIA BIEpBBIC OBLT
ynoMsiHyT B 1633 rory MoHaxoM-aBryCTHHIIEM B [Iepy Kak «CpesiCTBO OT JIMXOPAJIKID).

On Obl1 odpunmanbHO Npu3zHaH B 1677 romy, Koraa XWMHMH ObUT J00aBieH B

dapmakornero JlIonmona kak « Cortex Peruanuay.
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[TouTu nBa CTONETHS CIOYCTS XWHHH YJaJIOCh BBIJACIHUTD U3 XUHHOTO JIepeBa,
TOT]a UCMOJIb30BAHKE JAHHOTO aJjikajiouaa Bo3pocio. [1o3xe OH ObLI CUHTE3UP OBaH,
OJIHAKO JTaHHBIA MPOIECC OKa3ajiCsi YPE3BBIYAMHO TPYIOEMKUM, IMOITOMY XUHUH
TP OT0JDKAIH MOJTYYaTh U3 IP UP OJTHBIX UCTOUHUKOB.

Henmocratok M BhICOKasl 1IeHa XWHWHA B KOHIE 19 Beka CTUMYJIHUPOBAIU
U3yuYeHHEe U pa3paboTKy OOJIBIIOr0 KOJUYECTBA COCAWHEHHM, 3HAYHUTEIbHO
OTJIMYAIONIUXCA OT XHHHOTO JiepeBa, OO0JaJaloluX 3HAYUTENBHO JIYUIIIMH
Kap OTIOHMYKAFOIITUMH, 00JICY TOJISFOIIMMHU U TTP OTUBOBO CITATUTEIHHBIMHU (PPEKTaMU.

B 1899 roay nocne neMOHCTp aliiul Mp OTHBOBOCTIAJIMTENIBHBIX CBOWCTB ObLIN
NP €/ICTaBJICHbI CAJIMIIMIIATHI, CUHTE3UPOBAHHBIE M3 KOPBI MBBI, KOTOPBIC BCKOPE
BBITECHWIN 00Jiee 10pOrve COCTUHEHUS, TTOJTyYEHHBIE U3 TP UP OJTHBIX UCTOYHUKOB.
CoenuHeHMsT WHAOJA IIHUPOKO HM3YYaJIUCh HA TMPEIMET AaHAJIbIEeTHYECKUX U
P OTHUBOBOCHAJUTENIBHBIX ~ CBOWCTB, HO OCHOBHOE€ BHUMaHHE  YJIEJSIIOCH
WHJOMETAINHY.

[Tocne Toro, kak B 1961 roay Hauanauch KIMHAYECKUE UCTTBITAHMS, OH HE OBLT
JOCTYTIEH JJISl IIMPOKOro UCrojab3oBaHus 10 1965 roga. HecMoTpsi Ha BBICOKYIO
3¢ HEKTUBHOCTh B OO0JIErYeHWH CUMIITOMOB HEKOTOPBIX ap TPUYECKUX COCTOSHUH,
OBLIO $ICHO, YTO OH HE BJIHMSIET Ha TEYEeHHE OCHOBHOTO 3aboiseBanusa. Ero
1ep BOHAYAJIbHBIN YCIIEX NP HUILIEN B TO BpeMs, KOT1a P 0Puiib MOOOUHBIX 3PPEKTOB

HIIBII kak kiacca He moJiy4u1 BceoOtiero npuznanus [ 1.
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1.1.2 DU3KO-XUMHUYECKHE CBOUCTBA

Cl

CrtpykrypHas popMyia

MounsipHas Macca: 357,787 r/monb
Xumudeckoe HazBaHue: 1-(4-x10pOeH30MIT)-5-METOKCH-2-METHITHHI0IHI-3-
YKCYCHasi KUCIIOTa

BbpyTtro-dpopmyna: C19H16CINO4

MHgoMeTaniH TIp €ACTaBIsIeT coO00M Oelible KpHCTasjIbl, HMCIOIIHNE JKEIThINA
OTTEHOK.

[TpakTudecku He pacTBOpHUM B BoJjie. Majio pacTBOPHUM B dTaHOJIE. YMEp €HHO
pacTtBopuM B X10podopme, dhupe u pacTBopax menouei [3].

113 dapMaKoJIOTHs U P UMEHEHNE

Nunomeranun aisercas HIIBII u geiictByer Tak ke, Kak U OOJIBITUHCTBO
npyrux HIIBII. OcnoBHOM MexaHu3M (papMaKoI0ruuecKoro IeUCTBUS 3aKIIF0UaETCs B
OJIOKHMP OBaHUH OTIIP €IEICHHBIX (hepMEHTOB IuKiIookcureHassl (L[OT-1 u 11OI'-2),
KOTOP bI€ OTBEUAIOT 3a BBIP a0OTKY Ip OCTarIaHIuHOB [4].

Arenrcteom Food and Drug Administration (FDA) Os1o omoOpero
MCIOJIb30BaHUE MHAOMETAlMHA ISl JIEYEHUSI PEBMATOUIAHOTO ap TPUTA Pa3IMIHON
CTCIICHU TSKECTH.

Taxe nHAOMETallMH MO>KHO UCIIOIb30BaTh JJIs ICUEHUS P YTHUX 3a00J1eBaHN,
He o100peHHbIX FDA. IIpu adTO3HOM CTOMATUTE UHIOMETAIUH SIBJISIETCS Bap UAHTOM
CUMIITOMATHYE€CKOTO JICYEHUS, TOMOTaeT MUHUMHU3UPOBATh CUMITTOMBI TUIAHTAPHOTO

dacuunTa, MHUPOKO UCTIOIB3YeTCs NSl oOserdeHus: 0osieid B cnmHe. Takxke ObUIO
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MOKa3aHO, YTO UHJIOMETAIIUH 00J1a/1a€T BOBMOKHBIM MPOTUBOOMYX OJIEBBIM JIEHCTBUEM
Y MOKET YCUJIUBATh JIEUCTBUS Pa3IMUHbIX HEOTIJIACTUY€CKUX areHTOB [ 3 ].

B cBa3u ¢ mnanaemueil Obuia BbISBICHA KIMHUYECKas A(HPEKTUBHOCTH
WHIOMETaIlMHA 1P ¥ JICYSHUHU CYyX0ro Karuis y nanpeHro ¢ COVID-19[6].

Kpome TOrO, cCrnegyer ymoMsHyTb, YTO HWHJOMETAIlMH o0JiagaeT
TP OTUBOBHPYCHBIM JICHCTBHEM; OH ITOJIaBJISCT P CIUTMKAIINIO BUP yCa, a HCCIACIOBAHMS
TP OJICMOHCTPUPOBAIA €r0 TP OTHBOBHUPYCHYIO aKTHUBHOCTh B OTHOIICHHWM BHpYCa
renatuta B, Bupyca Be3uKyJIsipHOTO CTOMaTHTa (pad0BUpYyCa) M KOP OHABHpYCa.

Haxonen, uHmoOMeTalluH HAMHOTO JEIIeBJIe, YeM OOJBIIUHCTBO [P YyIHX
JeKapCTB, YTO OyJeT CnocoOCTBOBAaTh €r0 HCMOJBb30BAHUIO BO BCEM MHpE IS
obsierdyenus oomux cumnroMoB COVID—-19, Takux Kak CyXou Kamieiab, MUAJITHS |
nuxopajka|6].

Kak pacnpoctpaneHHOE JieKapCTBEHHOE CpPEACTBO, HHIAOMETAIlMH HMEET
MHOKECTBO CITOCOOOB IMpUMEHEHMSI. ET0 MOKHO BBOIUTH MEp OpaIbHO B COCTaBE KaK
HEMEJIEHHOTO, TaK M TP OJIOHTMPOBAHHOTO ACUCTBUSA. IHIOMETAIIH TaK)KE MOJYKET

BBOJUTHCS BHY TP UBEHHO U P EKTAJIBHO [5].

114 TOKCHYHOCTb M1 HOP MATHUBBI TP UMEHEHUS

HecMoTpsi Ha pa3iauyHble MPEUMYIECTBA HCHOJIb30BaHUS HWHIOMETAIIMHA,
CYILIECTBYIOT TOOOUHBIE 3PPEKTHI, KAK U y APYTUX JIEKAPCTB, OT JIETKUX (HAIIp UMep,
TOIITHOTA) 10 TSDKENbIX (TOSIBJIEHUE U YCUJIEHHE KPOBOTEUEHHS), KOTOPHIE MOTYT
IIP UBECTH K ITP €K aIIEHUIO UCTIOIb30BaHM JICKApCTBEHHOTO TMp enapara.

Haun6omnee gacteiM mo00aHBM (D PEeKTOM ITPH TPHUEME HHIOMETAITNHA STBIISTFOTCS
Hap YIIEHHUS CO CTOPOHBI MUIIIEBAPUTEITBHOM CUCTEMBI. YaCcTOTa TONTHOTHI, HECBAP CHUS
JKENyJKa U U3KOTU CcOCTaBiisieT okoyio 3 — 9 % mnanuentoB. Jpyrue moOouHbIe
3 PEeKTBl CO CTOPOHBI MUILEBAp UTEILHOrO TpakTa BeTpedarores pexe (1 — 3 %),
BKJIIOYAs JAMApEI0 WU 3amop U 00ib B KMBOTE, TOrJa KaK OIMAcHbIE MOOOYHbIC
ahdexkTel B BUAE S3B MHINEBOJAA, >KEIyJKa, JBEHAMIATUICDPCTHOW KHIIKHA WIIH
KHIIIEYHUKA HaOroaamuch MeHee ueM y 1 % marmeHnToB. PUCK Kp OBOTEUEHUS MOKET

YBCINYUBATLCA IIPHW OJHOBPCMCHHOM IIPpHMMCHCHHMM HHIAOMCTAllMHA HIIN JTFOOBIX
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npyrux HIIBII ¢ nekcamMera3oHOM, KOTOP blid OOBIYHO UCIIOIb3YETCS y HALUEHTOB C
COVID-19 ¢ yMep eHHBIM U TSXKEIIBIM COCTOSTHUEM.

Kpowme toro, HIIBII MOryT BbeI3BIBaTh MOYEYHYH) TOKCHYHOCTH, TAKYH KaK
MOBBILLICHUE YPOBHS KPEAaTUHWHA B CBIBOPOTKE, HEKPO3 KAaHAJIBIEB, IIIOMEPYIIHT,
NanWISPHBIA HEKPO3 MoYeK, HehpOTHUUECKUH CHHIAPOM M HapyluleHue (yHKIUU
noyek. OHaKo 3Ta Mo4YeyHasi TOKCUYHOCTh CBSI3aHA C AIUTeabHbIM mpueMoM HITBIT
[6].B cBs3u ¢ TeM, 4TO CTElmEHb OYMCTKM ACHCTBYIOIICH CyOCTaHIIUH, JO3HPOBKA
JIeKapCTBEHHOT'O CpEelCTBA M CHOCOO ero MpHUMEHEHHS MOTYT OKa3blBaTh OYEHb
CUJIbHOE BIIMSIHUE Ha OPTaHMU3M YelOBeKa, HEOOXOAMMO CTPOro KOHTP OJTUPOBATH 3TU
napaMeTpbl B BBIITyCKaeMbIX Ip enaparax. OQHOM U3 caMbIX BaXHbIX 3a7a4 SBIISIETCS
OIp €JI€JICHNE KOJIMYECTBA U YHMCTOTHI JECHCTBYIOLIETO BemecTBa. MIMeHHo mosTtomy
IIMPOKOE PAacCHpPOCTPAHEHUE TOJYYWIM pPas3iuyHble METOAbl  OIp €HEIICHUS

HHIOMCTAalMHa B COCTAaBC P A3JIMYHbIX JICKAPCTBCHHLIX IIP CTIIAPaTOB.

1.2 MGTOI[BI OIIPp CACICHUA NHAOMCTaAlITHA

B nmutepatype a1 onpeaeneHus iHAOMEeTallnHa OMTMCAHO MHOKECTBO METO,IOB,
BKIJTIOUAs xpomatorpaduro, cneKTp 0hoTOMETPHIO, bnayopuMerputo |

QJICKTP OXUMHNYCCKHUEC MCTO bl aHAJIN34a.

12.1. CnextpopoToMETPHUECKUE METOIbI

Crnektp 0(poTOMETpUUECKHUE METOBI SIBJISIFOTCS HAMOOJIEE P acIpOCTpaHEHHBIMU
MeToJlaMu aHaiu3a. ABTopamMu palotel [7] Obul pazpadboran wmerog YO-
criekTpockonuu Ui onpenenenus MH/[ B uucrom BHze M B COOTBETCTBYFOLIMX
cocraBax. 0,1 H pactBop KOH Obl1 MCnosib30BaH B Ka4e€CTBE PaCTBOPHUTENS JJIs
pa3JI0KeHHs MHAOMETAIIMHA JI0 MT-XJI0pOCH30WHOM KHUCITOTHI B 5 -METOKCH-2-METHII-3-
WHJI0JYKCYCHOM KUCIOTHI. AZIeKBaTHas PaCTBOPUMOCTb JIEKAPCTBEHHOTO CP €/ CTBA U
MaKcHUMaJibHasi 4y BCTBUTENIbHOCTh aHaJIN3a ObLIN 0OHAP Y>KEHbI Y M-XJI0p OCH30MHON
KHUCIOThI, MAKCUMaJIbHOE MOTJIOLIEHNUE OBLITIO U3MEPEHO NpH 228 HM B IUANa30HE UIMH
BoJH 200 + 650 M. JluneliHas kajauOpoOBOYHAS 3aBUCUMOCTh COOIIO/1aach B
nuarna3zoHe kKoHueHTpanuii 1 — 10 mxr/mi ¢ ypaBHenueM p erpeccun y=0,126x—0,002 u

ko3 durmenTom koppesnsimu I = 0,9949. 3ToT MEeTO1 OTIp €/1€TIeHNS OBLI ITP OBEPEH U
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npuMeHeH A onpeaenenus MH/ B kancynax oT pa3inyHbIX KOMIIAHUN HA P bIHKE
Hpaka, mpu 3TOM He ObLII0 00HAPYKEHO MEIIAOUIETO BIAUSHUS HATIOJHUTE N KaIicyl
npu BeIOpaHHBIX pabouuX YCIOBUSIX NpOBeIEHUs aHanu3a. PazpaboraHHblid MeTOA
OKa3aJic TOYHBIM, YyBCTBUTEIILHBIM M BOCHPOU3BOJUMBIM; a TaKXE OH MOXET
P UMEHATHCSI HETTOCP €ICTBEHHO JIJIs OLIEHKU M-XJIOp OEH30MHOM KUCIOTHI U KOCBEHHO
1715 oTieHKH coeprkanus MH /I B papmameBTHUecKux mp emaparax.

B cnektpodoromerpuueckux aHaidm3zax HamboOJiee YacTO HCHOJIb3YIOTCA
OpTaHUYECKHE PACTBOPUTENH, KOTOPHIE, K COKAJIECHUIO, MOTYT OBITh MCTOYHHUKOM
3arps3HeHus. Kpome Toro, jgerydects OpraHMYeCKUX pacTBOpUTEIEH MOXKeT ObITh
UCTOYHUKOM HETOYHOCTH B CIIEKTp 0(poToMeTpuueckoM aHanuze. B pabote [8] Obu10
npemoxkeHo pacteopiate MHJ[ ¢ wucnonb3oBaHMEM KOHUENIMKA CMELIAHHOU
pactBopumMocTu. MHgOMEeTanmH noka3an MakKCUMaJlbHOE TIOTJIOLIEHUE B JTUAMAa30He
koHueHTpammii 10 — 50 mkr/mn npu 320 am. Takue pacTBopUTENH, Kak OeH30ar
HATp U1, HUALIMHAMU/JI M KaIp WJIaT HaTp v HE MEWAIOT onp eieneHuto Boimie 300 HM.
JlaHHBIN METO T OKa3aJICsl TP OCTHIM, HE TOKCHYHBIM, SKOHOMUYHBIM U 9KOJIOTHYHBIM.

B nannoii pabote [9] mpemaraeTcsa METO1 3€IEHON aHAIUTUYECKON XUMHHU C
ucnoyb3oBanueMm Y @-cnekrpockonuu st onpenenenus MHJ (B Buge komruiekca
Menun). Ha3zHaueHneM wuccieqoBaHMs SBISIETCS YCOBEPIIEHCTBOBAHME METOJMKU
ONpe/IeJICHNs MHJOMETallMHa B YUCTOM BHJE M B JIeKapCTBEHHBIX (popmax. beut
MOATOTOBJIEH KOMIUIEKC C MOJISIP HBIM COOTHOIIIEHUEM MEXY OJTHOBAJICHTHON ME/IBIO
1 ugaoMerauaoM 1 :1. MakcuMaTbHBIN MUK ITOTJIOIEHNS KOMIUIEKCA OJTHOBAaJICHTHOM
mMeau Obu1 u3MepeH npu 319 um B quanazone 1iauH BosH 190 — 900 M. JInHeHHOCTH
I'paayupoOBOYHOTO rpaduka coOroaanach B MHTEp Bajie KoHueHTpaui 10— 60 mxr/mn
c ypaBHenneM perpeccun y = 0,0036x — 0,0054 u ko3pdurineHToM KOppemsIuunr =
0,9999. D10 uccnenoBanue OBLIO MPUMEHEHO K OIICHKE MHIOMETAIIMHA B TAOJIETKAX,
KOTJ1a OBbLIIM OTIP €/1EJICHBI JIJIMHA BOJTHBI M yCIIOBUS aHAJIN3a, HE 00HAP Y’KEHO HUKAKHX

IIOMCX. I[aHHBIﬁ MCTOA TOYCH, YYBCTBUTCIICH U BOCIIP OU3BOJHM.
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1.2.2. Xpowmarorpaduyeckre MeTo bl

B pabore [10] paspaboran MeToJ MHUICIISPHON 3JICKTPOKUHETHYECKOM
xpomarorpaduu g OIpeaereHus] NpuMeced HHIOMETalMHa (I-XJI0pOeH30MHas
KHUCIIOTA, 5-METOKCHU-2-MeTUI-3-UHJI0JYKCYCHass ~ KHCJI0Ta u 34 -
IUXJI0pUHAOMETAlMH). ONTUMU3UPOBAHHBIA (DOHOBBIA 3JIEKTPOJIUT M EACTABIISIT
coboit pochatuerit Oydpep 20 mmonw/a (pH = 7,57), comepxanuii 58 MMOIB/T
Jaypuicynbdarta HaTpusi U MeTaHoJI. JlocTaTouHOE pa3pelieHne BCeX COSIUHEHHM ¢
Rs > 3,5 mocruranocs 3a 10 munyT. Mertoa ObUT BaduAUpPOBAH JJIs JlHAAa30HA
KOHIeHTp arwmii 1,25 — 80 Mkr/Mi kax o npumecH, 4yto cootBerctByeT 0,05 — 3,2 %
OTHOCUTEJIbHO KOHUEHTpauuu uHAoMmeranuHa (2,5 wmr/mu). I'pagyupoBouHble
rpaduky ObUTH TP AMOJIMHEWHBIMU C KO3 duimenTom Koppessiuuu I 6osee 0,9994.
DTOT METOJ MPUMEHSUTU I OMPEACICHHUs] YUCTOTHI HMHIOMETAIlMHA KaK B HE
pachacoBaHHOM JIEKapCTBEHHOM IIp €rapare, Tak U B Telle.

ABtopamu pabotsl [11] Ob1 pazpabotan meron BOXX nns oueHku
WHJOMETAIIMHA U €r0 JIBYX MpHUMeECel: M-XJIOp OEH30MHON KUCIOTHI U S5-METOKCH-2-
METWIMHIOIYKCYCHOM  KHCIOTBl. ODTOT  METOJ HE  TOJBKO  IO3BOJISET
UJECHTU(UIMPOBATh U KOJUYECTBEHHO ONPENENSATh MPUMECH, HO TaKXKE MOMKET
UCIIOJIb30BaThCs st aHanu3a MHJ/[ B umeromuxcs Ha pBIHKE COCTaBax Karmcyll
PesynpratoM wuccienoBaHUs  SBISETCS JIMHEHHOCTh METOJAa B JWAla30He
KoHIeHTpamuii 25 — 70 mxr/mi giusg UHJL; 0,25 — 2 mxr/min s n-xJ10p OeH30iHoM
KUCIIOTBI U 5-METOKCHU-2-METUJIMHIOJNYKCYCHOM KUCIOThI. Takke JaHHBIM METON
npolen BAJIMAAIMIO M0 JTUHEHHOCTH, TOUHOCTH, TIpeaeny OOHapy >KEeHUs, T eaery
KOJIMYECTBEHHOTO  OTMpENENeHusl, YyCTOWYMBOCTH U  CHEUUDUIHOCTH  JJIA

VMHJIOMETAlMHA U €r0 TP UMECEM.

123. ®nyopuMeTpuyecKue METOIbI

B pa6ote [12] onucan MeToa onpeaeneHns YucToi GopMbl HHIOMETAlIMHA U
JexkapcTB (TaOJIETOK) MyTEeM HENpPEPhIBHOM HHBEKIMH B PaCCEIHHOM CBETE,
ocHoBaHHBIM Ha peakuuun WMHJ[ ¢ dochopHOBOIBDPAMOBOM KHCIOTOW C

oOpazoBanueM O€JIoro ocajika C HMCHOJb30BAaHMEM CaMOJEIBHOro (Gryopumerpa.
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JIuHelHbI NUHAMUYECKUN JUana3oH Uil OTKIMKAa NpuOopa B 3aBUCUMOCTH OT
KOHLIEHTp aliuy nHAoMmeranuna cocranisia 0,01 — 5 Mmouib/m, B TO BpeMst Kak Ip eJien
oOHapyeHus coctasisut 320,222 mr/oOpasel; mpu MomaroBoM pa30aBIeHUH JI0
MUHUMAaJbHOM KOHLIEHTp aunu. Koapdunuent kop pensiuuu cocrabui I = 0,9952.
ABTOpBI paboThI [13] COOOMMITHN O JaTUNKE XEMUITFOMUHECIICHIINN HA OCHOBE
COBMECTHO JIONHP OBAHHBIX CEPOM M a30TOM YIJIEp OJJHBIX KBAHTOBBIX TOY €K. UTOOBI
HOJIYYUTh JIYUIIYIO CUCTEMY [UJIs OIpEIeNeHusT WHAOMETaluHa, Obula W3y4yeHa
peakuuss KBAHTOBBIX TOYEK C HEKOTOPBIMHU PacIpOCTPAHEHHBIMH OKHUCIUTESIMU.
Camy1o BBICOKYIO UyBCTBUTEIBHOCTH Jisi oOHapyxenus MH]I nokasana peakuus ¢
KMnO,4. B onTuManbHBIX YCIOBUSX KadUOPOBOYHBINA Ipaduk ObUl JMHEHHBIM B
nuamna3one konueHnTpauuid 0,1+ 1,5 mr/n c np enenom oOHapy»kenus 65 MKr/i1. []aHHbIi
MeTOo/1 ObLIT UCTIOIb30BaH i onipeaeneHus MHJI B a3komorunyeckux u 6Moa0rudeckux

npooax.

124, DaeKTp OXUMHUYECKHE METOIbI

DJIEKTP OXUMUYECKUE METOJIbI ABJISIOTCS OJTHOW M3 JIY YIIUX ajbTep HATUB J1JIs
Monuropunra HIIBII Ha 0oCHOBE TakMX TOCTOMHCTB, KaK Np AMOM aHAJIN3, OTCY TCTBHE
HE0OXO0UMOCTH B IKCTP aKIMH, BEICOKASI 4y BCTBUTEIbHOCTD U CEJIEKTUBHOCTH [ 14]. B
COBpPEMEHHBIX HCCIEAOBAaHUSAX HAOJIIOJAaeTCsd TEHACHIIMS I10 BBITECHEHHUIO JTaBHO
UCIIOJIb3YEMBIX PTYTHBIX JJIEKTPOJOB APYTMMHU, HETOKCMYHBIMH. Bce waiie
OPUMEHAIOT  WMIIPETHUPOBAHHbIE  TpaUTOBBIE  DJEKTPOJBI,  IUIaHAPHBIC
rpaduTcoaepKaiine, NoJIydeHHbIE METOIOM TpadapeTHO MeyaTu, UiIu AIEKTPOIbI,
MOAUGUIIMP OBAHHBIE TAKHUMH COBPEMEHHBIMH MaTepHallaMd, KaK YTJIep OJHbIC
HAHOTPYOKH, HAHOYACTUIIBI Pa3HBIX METAJJIOB (30JI0Ta, MEIH, IMHKA, MaJIJIajus,
HUKEIS U Ap. ), OMOJIOrMUeCKH aKTUBHBIMU COSIMHEHUSIMU, TIoJiuMep amu [ 15].

Mounekyna UH/I sBisieTcss 3lEKTp OXUMHUYECKH AKTUBHOW, KAaK TMOKa3bIBAKOT
MHOTOYMCJIEHHbIE HCCIENOBaHUsA. B pe3ynbrate 3JeKTpOXMMUYECKOTO MpoIecca
MPOUCXOIUT OKucieHue MmoJiekyssl WMHJI, B pe3ynprate KOTOPpOro Ha

BOJIbTAMIIEpPOrPaMMax p ETUCTPUPYIOT AaHOIHBIE TOKH.
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Pucynox 2 wmroctpupyer mMkiandeckue BojabTammeporpammbel MHJ[ nHa
creknoyriepoaHoM anektpoae (CYD) B 0,1 M dochatnom Oydepe (pH 8,0) npu
koHieHTpamuu 5,0 x 10> M B nuanazone norennuaion 0,2 — 0,9 B. 3 pucyHka BujiHO,
yto HMHJ] nposBisier 37€KTpOXUMHUYECKYI0 AKTUBHOCTb B aHOJHOW 00sactu
MOTEHIMAJIOB, COOTBETCTBYIOLIEH OKHCIEHHIO MOJEKyJibl. HO KaTOmHBIN MUK HE
HaOuroa1cs Mp 1 00paTHOM CKaHUPOBAHUU B UCCIIEy EMOM /1M alla30He MO TEHIINAIIOB,

YTO TOBOPHUT O HEOOP ATUMOCTH AJIEKTP OXUMHUECKOTO TP OIecca.
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Pucynok 2 — [{luknudeckue BoabTaMIIeporpamMmmsl OkucieHus - BocctanosyeHuss MH/[Ha CYD B
docharaom 6ydepe (pH 8,0), W =0,1 B/c [16]

B tabnuiie 1 moap oOHO onMCaHbI TUITBI JIEKTP 0/10B, MOJIH (PUKATOPOB, Y CIIOBUSI
P OBEACHUS KCIIEPUMEHTA U TP 0OOTIOATOTOBKH JIJIsSI OTIP €eJICHUs] MHAOMETallMHA

QJICKTP OXUMHWYCCKNMHU MCTO TaAMHU.
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Tabnuia 1 — Dy1ekTp OXUMUYECKHUE METOIbI OTIP €/I€JICHUS UHIOMETAI[MHA

dJexTpon Moaudukarop YcaoBust O0bekT IIpoGonoaroroska JIuHeHbI i IIpenen
ucciieJ0BaAHUS AUANa30H, | O0OHApPYKeHHus,
MKM MKM
VYrnepoausiii [17] Ha ocHoBe | DocdarHbIit TabneTku Bce pactBopel Obimn mpurotoBiensl ¢ | 0,08 — 435 0,08
rpaduTOBBIX oydep JBK]IBI TCTUJLTHPOBAHHOM BOJIOM.
Iacr, pH 3,5 PactBOpBI JeKapcTBa ObLIH
COZIepIKaIInX CTaOUIBHBIMH, U HX KOHIEHTpAIlUU HE
Fed* - mmdd HU3MEHSUTHCH CO BPEMEHEM.
HacpimenHblii  KalOMeNbHBIA  3JIEKTPO.
UCIIONIB30BAJICSI B KAueCTBE DJIEKTPOAA
CPaBHEHUSL.
CVYD [16] ITacra 3 | ®ocharHbIit TabOnerku 10 TabJIETOK ObLIH TIIATEIBHO 0,2-0,9 1,7 x 102
YTAEPOIHBIX oydep W3MENbYeHBl W cMmemaHbl. Towno | 2,5-915
HaHOTPYOOK pH 8,0 B3BELICHHYIO MIOPLIUIO IIOpOIIIKa,
SKBUBAJICHTHYIO  KOJMYECTBY  OJHOMU
TaOJETKH WJIM KarCyJbl, IEPEHOCHIIU B
MepHyto konOy Ha 100 mi, pazbaBisin
¢docharabM Oydhepom 10 0ObeMa KOJIOBI
U BCTpsAxuBanu B TedeHue 30 MUHYT.
3ateM pacTBOp TPOMyCKad  dYepe3
¢bunetp w  pazbaBmsm  pocdaTHEIM
Oydepom  cepusiMH 10  KOHEYHOU
KOHIIEHTpauu 3 MKM.
CYD [18] [Tnenka docharHbrit TabreTku B3semmBanu u usMenpuanu 5 tadnerok, | 0,2—70 M 5,4-108M
HaHOYaCTHUII oydep nepeHocwsii B koiOy Ha 100  mo,
okcuja Hukens, | pH coneprkantyto 50 mit ¢ocarnoro O6ydepa
Harpy>XeHHBIX | peryJupoBaIH TUTst MOJTyYeHUS pactBopa c
rpadeHoM C IIOMOIIBIO KOHIeHTpanuei 1 MM.
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0,2 M H3sPO4
mm 02 M
NaOH.

[Tocne oOpabarpiBany yIbTPA3BYKOM U
BCTpsIXUBaJIH B TeueHue 15 munyt. Cmech
OT(UIBTPOBHIBAIH U TIIATETBHO
NPOMBIBAIM ~ TEM K€ (OHOBBIM
31eKTpoIuTOM. DUIBTPAT U MPOMBIBHBIE
BOABl OOBCOVHSUIA W CMEIIMBAIA B
MepHoit konbe oobemom 100 mi, a 3arem
paz0aBisii 10

pacTBOpHUTEIIEM.

o0beMa TeM  Ke

Menusrii [14]

[lomuxurosan

docdartubrit

Oydep
pH 7,0

Ilmazma xposu
YeJI0BEKa

Pactsop MH/I mosyyanu pacrBopeHueEM
0,07 r 8 100 MM NaOH.

OOpa3upl  TIa3MBI
nonyyeHsl U3 HMpanckoro
HCCIIEI0OBAHUSI KPOBH.

ObLIN
IEHTpa

YCJIO0BCKa

1 EM - 10
MM

1 aM

3onoToii [19]

Hanouactuiisr
cynbpuaa
KaJIMHS u
MHOT'OCTEHHBIE
YTIIEpOIHBIC
HaHOTPYOKHU

®dochaTHbIN

oydep
pH 7,0

Moua u m1a3zma
KpOBU
yeJI0BEKa

Cranpaptasiii pactBop 10 MM UWH/]|
roroBmwd B 0,1 M dochatrHom Oydepe,
pH 7. Cexue oOpasubl 4eaoBeYeCKOU
CBIBOPDOTKM U MOYM (PUIBTPOBAIU U
pas6aBisuin B 50 pas, ucnoneszys 0,1 M
¢ocoarusrit 6ydep, pH 7.

2,0-80,0

0,46
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CornacHo mpoBeAEHHOMY 0030py JUTEpaTypbl, B HACTOSIIEE BpeMs I
AIIEKTP OXUMHUYECKUX METOJO0B ONpEACICHUs] CyOCTaHIIMM HMCIOJb3YETCs IINP OKHUIA
CIIEKTP Pa3JIMYHbIX MOJIUPHUKATOPOB, 8 00BEKTOM UCCIEI0BAHMUS SIBJISIFOTCS] HE TOJIBKO
JieKap CTBEHHbIE P €11apaThl, HO U OMOJIOTUUECKUE )KUIKOCTH YET0BEKA.

Hcnonp30BaHME MaTepHadoB Ha OCHOBE YIJIEPOJHBIX HaHOMATEPHUAIOB
NO3BOJISIET 3HAYMUTEIBHO YBEIHWYUTH JIIEKTPOAKTHBHYIO IUIONIA/]b I[OBEPXHOCTU
NeKTpoJa  Onarojgaps CBOEW  Pas3BETBIEHHOW  CTPYKType.  YTJIEpOJHbIC
HaHOMaTepHuaibl O0JallaloT TaKUMH YHHUKAJIbHBIMM CBOMCTBAMHM, KaK BBICOKAs
P OYHOCTb, Ae(POPMAITMOHHAS YIPYTOCTh M XOP OLast AIEKTP MUecKas MpOoBOIMMOCTb,
YTO JEJIaeT UX NP EKP aCHBIMU 3JIEKTP OAHBIMHU Mo JudukaTopamu [20].

Haubosee 1OCTYyNHBIMU YTJIEpOJHBIMU MaTepHUajiaMu SIBJISIIOTCSI MaTepHUasibl
rpaduUTOBOrO TUNA C P SAJIOM CBOMCTB, IPUCYLIUX JOPOrMM HaHOMaTepuaiam. [lostomy
MOAU(UKATOPBl Ha OCHOBE TpaduTa, CakM M BBICOKOUHCTOTO YTJIEpOJa 4acTo
UCMOJIB3YIOTCS ISl CO3JJaHUS DJIEKTP OXMMHUYECKOr0 CeHcopa ¢ 0oJiee LIHMp OKUM
MAna3oHoM pabodyux TMOTEHIHUANOB, UYBCTBUTEIBHOTO K  OKHCICHUIO H

BOCCTAHOBJICHUIO OP TAaHUYECKUX MOJIEKYJ [21].
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2 OKCIIEPUMEHTAJIBHASYACTD

2.1 I/I3Mep HUTCIIBHBIC CP CACTBA, 9JICKTP OIbl, BCTIOMOT'ATCJIbHBIC YCTP OMCTBa U

MaTCp ruajbl

H3mepumenvnvle cpedcmea. Ilpu BBITIOTHEHUHM HCCIEIOBAaHUN TP UMEHSIIU
CJIETYIOIIME U3MEP UTENbHBIE CP €IICTBA: aHATU3ATOp BOJIbTamIiepomeTpuueckuii T A-2
(OO0 «HIIIT Tombananut», . ToMck, Poccus), COBMEIIEHHBIN C TIep COHAJILHBIM
KOMIIbIOTEp OM; Bechl aHanuThueckue tumna BJI-210 («"ocmetp», Poccust); no3atopsl
Jleamumer ¢ mepemeHHBIM 00beMoM 20 — 200 mxn u 100 — 1000 Mxm; nmuneTka
cTexiisiHHasg 0obemoM 10,0 cm3.

Anannsatop TA-2 no3BOJSET NP OBOIUTH BOJBTAMIIEPOMETPUUYECKUN aHAIN3
OMOJIOTUYECKUX, MUILEBBIX, (PapMaALEBTUUECKUX U APYTUX 0OpasloB. YCTpOUCTBO
MOXET BBIMOJHATh YeThbIpe (QOpPMBI Pa3BEPTKU MOJISIPU3YIOLIETO HATP SYKECHHUS:
MOCTOSTHHOTOKOBYI0, (D dep eHIIHMATBHO-UMITYJIbCHYIO, CTYIIEHYaTyI0 U KBaJp aTHO-
BOJIHOBY10. Kpome Toro, B mpubope ecTh 1Ba peKuMa 3aIUCH BOJIbTaMIIEPOrPaMM —
npocrod u  auddepeHIMAIbHBI. TeXHWYecKue  xapakTepuctuku TA-2:
qyBCTBUTENBHOCTH - 5-10-11 A; BoCip OM3BOAMMOCTD aHATUTHYECKUX CUTHATIOB — 10 +
15 %; Bpems ip OBeJIEHUs aHAIM3a TP €X OATOTOBJIEHHBIX TP 00 — 5 + 30 MuH.

Inekmpoxumuieckas Aveuka u 371eKmpoovl. DJIEKTPOXUMHUUECKas sUeilka
IIp €ACTaBIAET COOOM CTEKISIHHBIN cTakaH 00beMOM 20 MJ1, KOTOPBIN Y CTaHABIIMBAETCA
B CIIELIMAJIbHOE OTBEP CTUE HA TIaTGOpPME aHATU3ATOPA.

B kauecTBe BCMOMOTATEIbHOTO 3JIEKTPO/Ia U AJIEKTP 014 CP AaBHEHHUS TP UMEHSITU
xaopuacepeopsipie dnektpoasl (XCD). Ilepen wucmonp3oBaHWEM HX KOPIIYC
sanonusuii 1 M pactBopom KCI, B KOTOpOM 3JI€KTpOABI XPaHUIHCh MEXIY
AKCIIEP UMEHTAMMU.

B Ka4eCTBE  HHJHUKATOPHOIO ANEKTpOla  NPH  HCCIEIOBAHUM
ANEKTp oXxuMudeckoro noseaeHuss MH /[ ncnonp3oBanm CTEKI0YTIIEPOIHBIN SITEKTPOT
(CYD), xoTopblii XpaHWwiu Ha Bo3ayxe. JlJisi yMEHbUIEHUsS SKCHEp UMEHTAJIbHON

OITHOKH nepea HaydaJioOM aHajinu3da JJICKTPOd MPCABAPUTCIBHO IIOJIAPHU30BAIN B
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JWara3oHe MNOTEHIMajJoB OT — 2 1o + 2 B  MeToagoM IUKINYECKON
BOJILTAMIIEPOMETPHH.

Bcnomocamenvnvie yempoucmea u mamepuanst. [1py BBINOTHEHUN U3MEP CHUM
UCIOJIB30BAIM  JUCTUIIISATOP, TMOCYIy CTEKISAHHYIO JlabopaTopHyro, Oymary

(GUIBTP OBATILHYIO, JUCTHILTUPOBAHHYIO BOY .
2.2 PeakTuBBI

B paboTte ncnoib30BaNIv CIISAYOIIHE P €AKTUBEI M CTAaHAAP THHIC BEI[ECTBA !
—uagomeranmH (OO0 «Udap», Poccus);
— xayui xsmop ucthiid, X.4. (OAO «Ypankammii», Poccns);

— HaTpus ruap okeud, 9.1.a. (000 «Jlorocudy», Poccus).
2.3 IIpuroToBieHne pacTBOPOB

Hampus cuopoxcuo 2 M. HaBecky maccoii 20 r momeraan B Mep Hy 0 KOJI0y Ha
250 MJI 1 JOBOAMIHN O METKU TUCTUILIIAP OBAHHOM BOJOM.

Cmanoapmuwiii pacmeop MHJ/]. JIns nauana roroswi 5 ma 0,01 M pacrsopa
nHaomerannHa. bpamm HaBecky maccor 0,0179 r, momenianu B NEHUIMILIMHOBBINA
bnakoH 1 100aBIsUH S5 MIT JUCTUILTUPOBAHHOM BoIbI. 3aTeM otoupamu 100 mki (0,1
mi) noayuennoro 0,01 M pacrsopa MH/I, momemanu B p yroi MeHUIMIIITMHOBBINA
bnaxoH u go6aBsM 10 M TUCTHILIMPOBAHHOM BOJIBI, TTOTy4dast TeM caMbiM 0,0001 M
pacTBOp, C KOTOP bIM IIP OBOAMIIU JaTbHEHIIINE UCCIIETOBAHMUSL.

Kanus xnopuo 1 M. HaBecky maccoii 0,3725 r momMeIaau B MepHY 10 KO0y Ha

50 MJ1 1 TOBOJUIIH 10 METKU JUCTUILIUP OBAaHHOM BOJIOM.

2.4 Metoauka dKCIiep IMEHTa

Ilepen HayasoM aHaiaM3a METOJOM LMKIWYECKOW BOJbTAMIIEPOMETPUN
P OBOJIMITH ChEMKY (POHOBOTO 3JIEKTp OJIUTa HE MEHEe 9 pa3 B 00J1aCTH MOTEHIINATIOB
oT—2 1o +2 B.

ITocne MIOJITBEP )KACHUS YUCTOTHI (¢hoHOBOTO 3JIEKTP OJIUTA B

AIIEKTP OXUMUYECKY10 siuelKy aHanu3zatopa TA-2 noMmenianu 100aBKy CTaHAAPTHOIO
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pactBopa WMHJ. [Ins mnonyyeHuss cCuUrHaja aHaJIM3UpyeMod cyOcTaHUUH
MCIOJIB30BAJICS METOJ AaHOJHOM IOCTOSHHOTOKOBOM BOJIBTAMIIEPOMETPUM TPHU

CIIEIYOLMX Napamerpax: quana3ol noreHuuainos 0 = 1 B; ckopocrts pa3zseptku 100

MB/c; Bpems ycriokoenus 20 ¢
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4 ®UHAHCOBBI MEHEIXKMEHT, PECYPCOR®®EKTUBHOCTH U
PECYPCOCBEPEXEHUE

B Hacrosiiee Bp eMst rep ClieKTHBHOCTh HAYYHOTO HCCIIEIOBAHUS OITPEIEISCTCS
HE TOJIKO MaciTaboOM OTKPBITHS, HO U KOMMEPUYECKOH IEHHOCThIO pPa3paboTKiL.
OreHKa KOMMEPUYECKOM IIEHHOCTU Pa3pabOTKU SIBJISIETCS HEOOXOJUMBIM YCIOBHEM
TP ¥ TIOMCKE UCTOYHUKOB (PMHAHCHP OBAHUS 1JIsI TIP OBEICHUS HAYYHOTO MCCIICA0BAHUS
¥ KOMMeEp [THATU3AIIH €T0 P €3YJIbTaTOB.

B cBoto ouepenb, koMmmep yeckas Mp UBJIEKaTENbHOCTh HAYYHOT'O MCCII€A0BaHUs
ompenensieTcs HE TOJbKO TMPEBBIIICHMEM TEXHUYECKHX IapaMeTpOB Haj
Ip eAbIAY UMY pa3padOTKaMu, HO U TE€M, HACKOJBKO OBICTPO pa3padOTYUK CyMeEeT
HAWTH OTBETHI HA TAKKE BOTIP OCHI — OYIET JIU MP OTyKT BOCTP €00BAH P BIHKOM, KAKOBA
OyJer ero 1eHa, KakoB OIOJI)KET HAY4YHOTO MPOEKTa, KAKOW CpOoK MoTpedyeTcs AJis
BBIXO0/1a HA PBIHOK U T. 1.

[enpto pazgena «POUHAHCOBBIA MEHEIKMEHT, pecypcodPPeKTUBHOCTh U
pecypcocOepexeHNE SIBIISIETCSI P OEKTUPOBAHNE M CO3/ITaHUE KOHKYPEHTOCIIO COOHBIX
pa3paboToOK, TEXHOJOTHUH, OTBEYAIOIIUX COBPEMEHHBIM TpeOOBaHUSAM B 00iactu
pecypcodPpPEKTUBHOCTH U PECYPCOCOSPEIKEHUS.

JlaHHBI pa3aen np eAycMaTpuBaeT pacCMOTPEHUE CISAYOIINX 3a1a4:

1)  olleHKa KOMMEpPYECKOTO MOTEHIMANa U TIep CICKTUBHOCTHU TIP OBEIICHHUSI
HAyYHBIX UCCIIEI0BAHMIA;

2)  ompejaeiIeHUE BO3MOXKHBIX aJIbTEPHATHB P OBEJCHU ST HAYYHBIX HCCIIEI0-
BaHUH, 0OTBEYAIOIIUX COBPEMEHHBIM TP €00BaHUSAM B 001aCTH P eCypcorh(HEKTUBHOCTH
U pecypcocOepeKeHus;

3)  IUTaHHp OBaHHE HAYYHO-HCCIIEIOBATEIbCKUX PadoT;

4)  ompexeneHne pecypcHoil (pecypcocOeperaromeii), (GUHAHCOBOM, OIOA-

KETHOM, COLIMATIbHON U 5KOHOMUYECKOU AI(PPEKTUBHOCTU MCCIEIOBAHHUS.
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4.1 OneHka KOMMEPYECKOT0 O TEHIIMAJIA U TIEP CIEKTUBHOCTH P OBEJICHUS
HAyYHBIX UCCIEI0BAaHUN C TO3ULUU P ECYPCOIPPEKTUBHOCTH U

pecypcocOepexeHus

41.1. IloreHumanbHbIE HOTP COUTENH P E3YJIBTATOB UCCIAEAOBAHUS

HayuHno-uccnenoBarensckasi pabora HampapjieHa Ha Pa3pabOTKy METOIUKH
KOJIMYECTBEHHOTO OMNpPEACICHUS WHAOMETAllMHA B JIEKap CTBEHHBIX Mp ernaparax
METO/IOM BOJIbTAMIIEPOMETPUHU.

OOBEKTOM WUCCIENIOBAaHMUS SBISECTCS HWHAOMETAlMH —  HECTEP OMTHBIMA
TP OTUBOBOCHAJIMTENIHBI ITp €napar.

Jns  aHanuza moOTpeOUTeNne pe3yJbTaTOB MCCIEAOBAHUA HEOOXO0AUMO
PacCMOTPETH LIETEBOM P BIHOK U [P OBECTH €TO CETMEHTHUP OBAHHUE.

[TorpebutenieM  pe3yJbTaTOB  MCCIEIOBaHUS  SIBIISIIOTCA HAay4HO-
uccienoBarenabckas tadopatopus « MUD APy, Benyas pa3padoTKu B 0071aCTH JI€UEHUS
P OTUBOBOCHAJUTENBHBIX 3a00JIeBaHUI. A Takxke J1abopaTopuu, 3aHUM ArOITHECs
UCCIICIOBAHUSIMU U KOHTPOJIEM  KaudecTBa  MmpemnaparoB,  00JiaJaroImx
TP OTUBOBOCHAJIUTEIILHBIMU CBOMCTBaAMU. JI€Kap CTBEHHBIN TP €MapaT TakKe JOJKEH
OBITH OE3BPENICH JJ1s1 OKP YIKAOIIEH cpeibl 1 OpTaHM3Ma Ha BCEX CTaJUsSIX Iporiecca
nostydenus. HemanoBaxHbIM (paKTOPOM SIBIISIETCSI CTO MMOCTB Pa3pabOTKH, TaK KaK JIjIst
naboparopuii 1 GpapMareBTUICCKUX NP SATPHUATHI 00JIee Mp UBJICKATCIBHBIMU OYIyT
TP OTUBOBOCHAJIMTEIbHBIE P €M1APaThl HE TOJIBKO C XOP OIIMMHU (PU3UKO -X UMHUYECKUMU
CBOMCTBaMM, HO M C HU3KOM IICHOM.

OcHoOBHBIE TP €/IM0JIaraeMble TOTEHITUAIbHbIE KOHKYP €HThI — 3TO JIabopaTtopun
JOKITWHUYECKUX UCTIBITAHUU.

Ha ocHoBe kap b1 cermenTHp oBanus (PucyHoxk 11) MoXkHO cienaTth BBIBO, 4TO
TP OTHBOBOCHAJMTEIBHBIE MP €MapaThl OJIB3YIOTCS OOJIBIITMM CIIP OCOM, B CP aBHEHUH

c apyrumu ['JIC.
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Iponyxuus KonxypeHTsl

AHaJIbre3upyoIire, xapooHmKa IoII1e,

. pyTom P B AO Cogapma
npoTuBoBocHanurensHsie JIC

) AHTHOHOTHKH OAO Huxdapm
Cpenctsa ansneuenus XKKT AO Tlonbdapma
CpenctBa A I€ICHUS CEPACUHO-

| pea A P A OAO AxpuxuH
COCYAHCTHIX 3a00J1eBa HUI

. Cpencrsa aiisl 1€4€HUs PECIMPAaTOPHBIX AO
3a0oeBaHAMN TaTxumpapmIpenapaTst
Buramunst 000 Aptnaiid

Pucynok 11 — Kapra cermeHTHpOBaHUS phIHKA IO TOTOBBIM JIeKapcTBeHHBIM cpeacTBaM (I'JIC)

412. AnHanu3 KOHKYPEHTHBIX TEXHUYECKUX P CIICHUM

JleTanbHbIN aHAIN3 KOHKYPUPYIOIIKMX Pa3padoToK, CyIIECTBYIOIINX Ha P bIHKE,
HEOO0XO0MMO P OBOJIUTH CUCTEMATHUECKH, TAK KaK P bIHKH IP €ObIBAIOT B [TOCTOSTHHOM
NBUXKEHUU. Takoi aHalln3 MOMOTaeT BHOCUTh KOP PEKTHBBI B HAYYHOE CCIIeI0BAHME,
4TOOBI YCIEIIHEE TP OTUBOCTOSTH CBOUM COTIEP HUKAM.

B xoxe uccnenoBanus ObUTH PpacCMOTPEHBI 1BE KOHKYPUPYIOIIHAE PaOOThI O
pa3paboTKe METOJMKH AJIEKTPOXHUMHUYECKOTO OTpeneiaeHus (papManeBTHIecKon
cyOCTaHIIUY MHIOMETAIIUHA

1) nuist omp eeneHus CyOCTaHITUK UCITOJTb30BaH YTIJICPOIHBIN 3JIEKTPO] C MOIH-
¢uKaTop oM Ha OCHOBE I'p aUTOBBIX MMACT, coepkanmx Fedt - mudd;

2) st OTp eeTICHHsI CyOCTAHIIMH HCIIOB3YIOT CTEKIIOYTIIEPOAHBIN 3TEKTP OJ1 C
HAHECEHUEM IaCThl U3 YTJIEP OIHBIX HAHOTPYOOK.

AHanu3 KOHKYPEHTHBIX TEXHHYECKUX PEIICHUH MPOBOIWICS C IMOMOIIBIO
oreHoyHOM kapThl (Tabnuma 6). B kadectBe oObekTa aHanuza ObLT BHIOpaH HE
moauduupoBaHHbii CYD (), a KOHKYpEHTHBIX pa3paboTOK — MOJIU(UKATOp HA
OCHOBE TrpaUTOBBIX MacT, cojepxammx Fedt - mmdd (k1) u macra U3 yriiep oaHbIX

HaHOTP yOOK (K2).
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Kpurepun s
pecypcocOepexeHus, p uBeJeHHbIe B Ta0auile 1, ObLIn o 100paHbl Jj1s1 BIOPaHHBIX

00BEKTOB CpaBHCHUA C YUCTOM HUX TCXHHUYCCKUX U 3KOHOMHNYCCKHX ocoOeHHOoCTeN

Cp aBHEHUS

P 33pa6OTKI/I, CO3IaHUs M OKCIUTYaTallkuH.

Tabnuua 6 — OueHovHast KapTa 11 CpaBHEHUS! KOHKYPEHTHBIX TEXHUUECKUX PEIlleHUIA

)41

OICHKH

pecypcordpekTUBHOCTH

u

(pa3paboTok)
Kpurepun onenkn Bec bassl KonkypeHnTocnocobHOCTh
KpUTEpUS by b1 b K¢ Kxi K«
1 2 3 4 5 6 7 8
TexHUUECKUE KPUTEPUH OLICHKHU PecypcodrDPEKTHBHOCTH

41 VYpobetBo

MPOCTOTA B IKCILITyaTa- 0,2 5 4 5 1 0,8 1

1997011

2. Hanexuocts 0,2 5 5 5 1 1 1

3. DKCIPECCHOCTh 0,2 5 3 4 1 0,6 0,8

4, BeszomacHocTs 0,2 5 4 4 1 0,8 0,8

DKOHOMUYECKHE KPUTEPUH OIEHKHU dPPEKTUBHOCTH

1. [lena 0,2 5 3 4 1 0,6 0,8

2. ITpennonarae-

MBIH CpPOK 3KCILITyaTa- 0,1 4 5 5 0,4 0,5 0,5

1997011

3. Koukypenro-

CIIOCOOHOCTH po- 0,1 4 4 4 0,4 0,4 0,4

IyKTa

Hroro 1,2 33 28 31 5,8 4,7 5,3

AHaIN3 KOHKYPEHTHBIX TEXHUYECKHUX P CIISHUN OTIP €eNsAeTCs 1o (hop MyJIe:

rae K — KOHKypeHTOCIOCOOHOCTh HAyUHOM pa3padoTKu WK KOHKypeHTa; Bi — Bec

nokaszaresi (B 10X euHHMIIbI ); bi — 6ast i-ro moka3arens.

IIpoBeneHHbIl aHaIU3 KOHKYP €HTHBIX TEXHUYECKUX PEIIEHUH MOKa3all, YTo

Hay4Has

paspaboTka

KOHKY P €HTO CITO COO HOM.

ABIIACTCA
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41.3. SWOT-aunamms

SWOT - Strengths (cunbabie croponsr), Weaknesses (cmaObie CTOpPOHBI),
Opportunities (Bo3moxxHOcTH) W Threats (yrpossl) — TpeAcTaBiIseT coOou
KOMIUIEKCHBIN aHalu3 HaydHO-HccienoBatenbckoro mnpoekra. SWOT-ananmms
TP UMEHSIIOT JIJTsI UCCIIE0BAHMS BHEITHEH U BHY TP €HHEH Cp eJIbI TP OCKTA.

[Tep BBIH 3TAIT 3aKITFOYAETCS B OMMUCAHUN CHITBLHBIX U CIIA0BIX CTOP OH P OCKTA, B
BBISIBJICHUH BO3MOKHOCTEH U YTP O3 JJIs P CaIM3aIlNH TP 0€KTa, KOTOPHIE TP OSIBUIIKCH
WIM MOTYT TIOSIBUTBHCSI B €ro BHEIIHeH cpexae. PesynbraTel nepBoro stama SWOT-

aHaJu3a Mp eJICTaBJICHbI B TAOIHILIE 7.

Tabnuna 7 —Matpuma SWOT

CuibHbBIE CTOPOHBI NPOEKTA: Cira0ble CTOPOHBI IPOEKTA:
C1. [Ipocrora skcrumyaramuu obopynaosanus. | Cnl. Hanuume mpumeceli B peakTHBaxX BBHUJY
C2. JocTynHOCTb HCXOJHBIX pPEAareHTOB M | MHOT'OKPAaTHOI'O UCIOJIb30BaHUS.

CBIPBSL. Cn2. Beicokas meHa (apmameBTHYECKON
C3. MuHHUMaJbHOE KOJUYECTBO OTXO/AOB | CyOCTaHLIMH.
JKCIEPUMEHTA. Cn3. Jonroe Bpems moadopa ONTHUMAbHbBIX
C4. DKonOoru4HOCTh MpolIecca. pabounx yCIOBUH.
CS5. KBanuduuupoBaHHbIH TEpCOHA. Cn4. DKcnepuMeHTBl MMEKT IMOIPEHIHOCTH U
HEOIPE/IETIEHHOCTH.
Cns. OumOku B pabote

BOJIbTaMIIEpOMETpUYecKoro anaiau3aropa TA-2.

Bo3moskHocTH: Yrpossr:
B1. Ucnonb3oBanue obopynoanus HU TITY. | V1. OtcyrcTBHe cripoca Ha MPOIYKT.
B2. TlosiBneHune moreHUHaNbHOro cnpoca Ha | Y2. KOHKypeHLHs HMEIOLMXCS TEXHOJIOIHUN
HOBBIE Pa3paboTKH. IIPOU3BOCTBA.
B3. UcnonwszoBanue pa3zpaboTKu B
IIPOMBIIIIEHHBIX MaclITadax.
B4. IIepcriekTuBEI BHEJPCHUSA
BOJIBTAMIIEPOMETPUM B KadeCTBE METOJa

aHaJIn3a B MCIUIINHE.

BTopoii aTam cocTOUT B BBISIBICHUN COOTBETCTBUS CUIIBHBIX U CJIA0BIX CTOPOH
HAY4YHO-HUCCIEA0BATENBCKOTO P 0EKTa BHEIIHUM YCIOBHIM OKpyKarouie cpensl. B
paMKax TaHHOTO 3Tara He0OXO0JUMO MTOCTP OUTh UHTEP AKTUBHY IO MATP UITy TP OCKTA.

Kaxnpiit gpaktop nmomedaercs Ju00 3HAKOM «+» (CHIBHOE COOTBETCTBHE), JTUOO
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3HaKOM «—» (crnaboe coorBercTBUE). COOTHOLIEHUS MapaMETPOB M €ACTABICHBI B

Tabnumax 8 — 11.

Ta6JII/II_[a 8- I/IHTep dKTHBHAas MaTpula IIp OCKTa «Bo3moxkHocTH IMPOCKTAa U CUJIBHBIC

CTOp OHBI»
CujibHbIE CTOPOHBI MPOEKTA
Cl C2 C3 C4 C5
B1 + - + + +
Bo3Mo:kHOCTH B2 + + + + +
NPOEKTa B3 + + + + +
B4 + + + + +

Tabnuma 9 — UaTepakTuBHAs MaTpuiia rp oekTa « Bo3sMokHOCTH p 0eKTa U ci1alble

CTOP OHBI»
Ciabble CTOPOHBI IPOEKTA
Cnl Cn2 Cin3 Cn4 CnS
B1 - - + + +
Bo3mo:xHOCTH B2 - - - - R
NMpoeKTa B3 - - + + -
B4 - - + + +

Tabnuua 10 — MuaTepakTuBHas MaTpula

MPOEKTa «YTPO3bl MPOEKTA U CHIILHBIC

CTOP OHBD»
CwibHbIe CTOPOHBI NPOEKTA
Cl C2 C3 C4 C5
Yrpossl npoekra | V1 - - - - -
V2 + - - + _

Tabnuua 11 — MHTepakTBHAsg MaTpHLA MPOEKTa «YTPO3bl NPOEKTa U ciadble

CTOP OHBI»

Ciabble CTOPOHBI IPOEKTA

¥Yrpo3bl nnpoekra

Cnl

Cn2

Cn3

Cn4

Cn5s

Vi

+

y2

+
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Pesynbrathl ananusa o(hopMIIeHbI v TP €1CTaBIEHbI B UTOTOBOM Tabnuiie 1 2.

Ta6muna 12 — Urorosas tadiuna SWOT-anaimsza

CuibHbBIE CTOPOHBI

npoeKTa:

C1. IIpocroTa 3KcHIyaTanuu

000pymOBaHHUSL.

C2. JoCTynHOCTb HCXOAHBIX

peareHTOB U CHIPBSI.

C3.

KOJIMUECTBO

HKCIIEPUMEHTA.

C4. DKomoruYHOCTH IpoIiecca.

Cs. KpanudunnupoBaHHbIii

nepcoHal.

MunumanbHoe
OTXOJIOB

Cia0ble CTOPOHBI IPOEKTA:
Cnl. Hamuume npumeceil B
peakTHBax BBUJIY
MHOTOKPaTHOTO

U CIIOJIb30BAHUSL.

Cn2.
(bapMareBTHIeCKOH
CyOCTaHITUH.

Cn3. [Honroe Bpemsi moadoopa
ONITHMAJTbHBIX
YCIIOBUH.
Cn4. DKCnepuMEHThl HMEIOT

Bricokas eHa

pabounx

MOTPEITHOCTA "
HEOIIPE/ICIIEHHOCTH.
Cn5. Ommbku B  pabote

BOJIBTaMIIEPOMETPHYECKOTO
ananu3atopa TA-2.

Bo3mo:kHOCTH:
BI1. HUcnons3oBanue

obopynoBanuss HU TITV.

HanpasJjienus pa3BuTus:
B1; C:1,3,4,5. Ucnonp3oBanue

JaHHOTO  O0OpYAOBaHHUS U

Cpepxusaroniue GpakTopbl:
B1; Cm:3,4,5. Ucnomap3oBaHue
HOBOTO O0OOpYIOBaHHS IS

B2. [TosBnenue | oOyueHue Ha HEM MTO3BOJIUT HE | YJOBIECTBOPEHUS TpeOOBaHUI
MOTEHIIMAIBHOIO CIIpOca Ha | TOJIBKO ITOBBICUTb | MCCIIEIOBAHUN MOJKET
HOBBIE pa3paboTKH. KBaJIM (PUKALIMIO TEPCOHANA, HO | YMEHBILIUTh
B3. Hcnonb3oBaHue | U MO3BOJUT MUHUMHU3UPOBATD | SKCIIEPUMEHTAIbHYIO OLIHOKY.
pa3paboTKu B | KOJIUYECTBO OTXOJ0B B | B3;Cn:3,4. B4;Cn:3,4,5. U3-3a
IPOMBILUICHHBIX MaclITabax. | mporecce Hay4YHOU | HEMMEHUS He00X0ANMOro
B4. IlepcnexktuBbl BHeApeHUs | pa3pabOTKH. 000py/0OBaHHUSI  OTCYTCTBYIOT
BOJIBTaMIIEPOMETPUH B | B:2,3,4. B CBSI3U C | IEpCHEKTUBBl  JaJIbHEHILIETO
KayecTBE METO/a aHajiu3a B | YHUKAJIbHBIMU  CBONCTBaMH | pa3BUTHS pa3pabOTKH.
MEUIIHHE. pa3paboTKH  (IKOJIOTUYHOCTH,

IpOCTOTA M CII0JIb30BAHMS,

SKOHOMUYHOCTh M T.I.) €CTh

3aUHTEPECOBAHHOCTE B TOM,

yTOOBI ~ JlaHHas pa3paboTKa

HaIa IPaKTUUYECKOE

IIPUMEHEHHUE B

MPOMBIIIIEHHOCTH.

Yrpo3bl: ¥Yrpo3bl pa3BuTHA: Ysa3sumocru:

V1. OrcyrctBue cmpoca Ha| Y2; C:1,4. Mansle mancel | Y1; Cn2. Cnenyer BbIpaboTath
HPOIYKT. BBITH HA MUPOBOMU PBIHOK. MapKETUHIOBYI CTPaTETHIO B
V2. Konkypenuus obnactu MIPOJABUKEHUS
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HMEIOLINXCS TEXHOJIOI Uil pa3pabOTKH Ha PHIHOK.
MPOM3BOJICTBA. V2; Cm;3.4.,5. BBenenue
CHUCTEM  COBEPIIECHCTBOBAHUS
pa3paboOTKH  [UIsl  CHHKEHUS
MOTPEITHOCTH u
HEOTPEICIICHHOCTH.

B pesynprate SWOT-anamm3a BBISBIEHO, YTO HEOOXOIUMO yASTUTH 0OJIbIIe
BHAMAaHMS Ha CHJIBHBIC CTOP OHBI P OCKTa M JIOBECTH MX JIO COBEPIICHCTBA, TAK KaK
OHM COOTBETCTBYIOT BCEM BO3MOXKHOCTSIM. UTO KacaeTcs CradbIX CTOP OH TP OCKTa, TO
HEOOXOTMMO TP UTIOKUTh YCHIIHS 71 yBEIWYEHUS (PYHKIIMOHATBHOCTA CUCTEMBI U

IMOBBIIICHUA €€ YHUBCP CAJIbHOCTH.

4.2 TInaHnpoBaHKE HAyYHO-HCCIIEIOBATEIBCKUX PaboOT
421. CrpykrypapaboTBpaMKax HAy4YHOTO UCCIEAOBAHUS

[ImanupoBaHue KOMIUIEKCAa NpEANoJiaraeMblx padoT OCYILIECTBISETCS B
CIIEIYFOLL[EM ITOP S JAKE:

— Ompe/ieNIeHUE CTP YKTYPhI paboT B paMKax HAyYHOTO HCCIIeI0BAHNUS;

— OTIp €/IeJICHHE YUaCTHUKOB KaXK101 padoThl;

— YCTaHOBJICHHE TP OTOJKUTEILHOCTU PaboT;

— MIOCTp OCHUE Tp apuKa P OBEACHUS HAYYHBIX UCCIIETOBAHUIA.

Jns  ontumuzanuu paboT ya0O0HO WCIONIb30BaTh KIACCHYECKUH METO.
JUHEVMHOTO IUIAHUPOBAHUA W YIPAaBJICHUS, PE3yJbTaTOM KOTOPOrO SBIISIETCA
COCTaBJICHHUE TMHEHHOTO rp adrKa BHITIOJIHEHU BceX paboT. [lopsmok aTanoB paboT u
pacnpeneneHue UCIOJHUTENEH 1Sl Hay YHO -UCCII€I0BaTENIbCKOU paOOoThI TP UBE/ICHbBI

B Ta0ume 13.

Tabnuma 13 —Ilepedens aTanos, paboT U pachpeaeIeHue UCTIOTHUTEN eH

OCHOBHBIE ATaITbI Ne Conepxanue pabot JomxHOCTh
pab WCIIOJTHUTES
PazpaboTka 1 | CocraBnenue u yTrBepxaeHue | Hayunsiii
TEXHUYECKOT0 33/IaHU sl TEXHUYECKOT0 3a1aHU S PYKOBOJIUTENH
Br16op HanpasyieHust | 2 | [Toxbop m nsydyenune matepuasioB o teme | CTyaeHt
UCCIIEI0OBAaHU N 3 | Bo1bop HampaBiieHUs UCCIIEIOBaHU T Hayunsblit
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PYKOBOJIUTENH

4 | Pa3paboTka naHa ucciaeaoBaHus Hayunbrit
Teopernueckue u PYKOBOJIUTEID,
AKCIIEpUMEHTATbHbBIC CTYJIEHT
UCCIIEIOBAHUS 5 | IloaroroBka uccnexyemoro u padouero | CTyneHT
(¢poHoOBOTO) pacTBOpa
6 | [IpuroroBnenue pactBopa st | CTyAeHT
3JIEKTPOJIOB
7 | 3ampaBka 3JIEKTPOJIOB CtyneHt
8 | UccnenoBanue ANEeKTpoXuMHuYeckux | Hayunbliit
CBOMCTB HHAOMETAIINHA PYKOBOJIUTENb,
CTYJIEHT

O6obOmenne wu omenka | 9 | Omenka dddexkTuBHOCTH TOMyUeHHBIX | HayuHbrit

pe3yJIbTaToB pe3yJIbTaToB PYKOBOJHTEIb,
CTYICHT
Od¢opmiienue ordera mo | 10 | O6paboTka rpaduyeckux JaHHBIX Hayunpbrit
TEXHUUYECKOMY PYKOBOAMTEND,
MPOEKTUPOBAHUIO CTYICHT
11 | CocraBieHue NOACHUTEIBHON 32U CKH Hayunsrii
PYKOBOAUTEND,
CTYIEHT
Cnava BeIimyckHol | 12 | IToaroroska k 3anmre BKP Hayunsrit
KBaJIM (QUKALIMOHHOM PYKOBOAUTENb,
paboThI CTYIEHT

4.2.2. OmnpeneneHue TpyJ0EMKOCTH BBITTOJTHEHHS PadoT

TpynoeMKOCTh  BBINIOJHEHUS] HAY4YHOI'O  KCCIEIOBAaHUS  OLICHUBAETCH
JKCIIEP THBIM ITy TEM B YETOBEKO-THSAX U HOCUT BEP OSITHOCTHBIN XapaKTep, T.K. 3aBUCUT
OT MHOECTBa TPYJIHO YUHUThIBaeMbIX (akTopoB. s ompeneneHus 0KuaaeMoro

(cpemHero) 3HaYEHUS TP yJ0EMKOCTH UCTIONB3YeTCs clieaytomas popmyna:

t = 3tmini + 2tmaxi

0XKl1 5

7€ t,y; — OKHZAeMas TPYI0EMKOCTb BBITIOJHCHHUS 1-0M PaOOThI, Y. -IH.; tyini —
MUHUMaJIBHO BO3MOYKHAs TPYJIOEMKOCTh BBITIOJIHCHHUS 3aJlaHHOW 1-0H paboThI
(omTUMUCTHYECKasI OLIEHKA: B TIP €II0JI0KEHUH HanboJiee 0J1aronpusiTHOrO CTeUEHUS
OOCTOSITENILCTB), YE€N.-TH.; Cn4xi — MAKCUMAJIIBHO BO3MOXKHAs TPYIO0EMKOCTh
BBITIOJIHEHHS 3aJaHHOM 1-0H paOoThI (MMECCUMUCTHYECKAs OIICHKA: B TP €ATI0JIOKEHIN

HanboJIee HeOIArONMPUSTHOTO CTEYEHUS 0OCTOSITENBCTB), YEl. -/TH.
49



Hcxons u3  oxXuZaeMOW  TPYAOEMKOCTH  paboT,  ompeaensercs
P OJIOJDKUTEILHOCTh  KaXJOW paboTel B pabouumx JHAX, YYHUTHIBAIOIIAS
nap ajuieIbHOCTh BBITIOJTHEHHS P aOb0T HECKOJIBKUMU UCTIO THUTEIISIMH.

0xKi

_t

Tpi R

l
rae T,, — TIPOMOIKHUTENBHOCTS ONHOW paboThl, pad. MH.; Ly — OXKHuaeMas
TPYIOEMKOCTh BBITIOJTHEHUS OJHOW paboThl, 4Yen.-AH.; Y; — YHUCIECHHOCTh

HCHOHHHTGHCﬁ, BBIIIOJIHAIOIMUX OAHOBPCMCHHO OAHY M Ty XKC pa60Ty Ha JaHHOM

oTaIIc, 4cil.

42.3. Pa3paboTkarpadukanpoBeaeHNS HAYTHOTO HCCACI0BAHMUS

Huarpamma ["anTa — TOpU30HTAIBHBIN JIGHTOYHBIN rpaduK, HA KOTOPOM pPaObOTHI
[0 TEME  NPEACTABISIOTCA  MPOTSIKECHHBIMA  BO  BPEMEHHM  OTpE3KaMy,
Xap akTepU3y IMMUCS JaTaM1 Hauajla 1 OKOHYAHUS BHITIOJTHEHUS JAHHBIX P a0oT.

Jnsa yno6cTBa moctp oeHus rp apuka, JIUTEIbHOCTh KaXKI0T0 U3 ATAoB padboT
U3 pabouux JHEH cienyer nepeBecTd B KajeHAapHble JHU. [ 3Toro Heo0x oMo

BOCIIOJIb30BaThCsI CIIENY OIS (hOPMYJION:

Ty = Tpi ) k}(an'
rzie Ty; — IIp O IOJKUTENLHOCTD BBITIOJIHEHHS i-0i pabOThI B KaleHIapHbIX THAX; T); —

TP 0/IOJDKUTETLHOCTD BBITIOJTHEHUS 1-01 paboThl B pabounx qHSIX; k., — KO PHUIIMEHT

KaJICHAAPHOCTH.

Koaddurment kaneHgapHOCTH OpeessieTcs Mo caeayolen hopMyie:
T

k _ KaJl

KaJI_T _T

)
KaJl BBIX Tnp

rae Tyan — KOTWYECTBO KAJIEHAAPHBIX THEN B TOAY; T 5pix — KOJTMYECTBO BBIXOJIHBIX THEH
B TOAY; Ty — KOJTMUECTBO TP a3THUYHBIX JTHEW B TOLLY.

PaccuuTanHble 3HaU€HUs P UBEJICHBI B Ta0uIile 14,

Tabnuua 14 — BpemenHbie moka3aTenu p OBEACHHS HAYYHOTO UCCIIEI0BaHUs

| | Tpynoemkocth pador | Hcnoa- | Jumrens- | Jmrens-

50



tmin, tmax, toxi, HUTEJIU HOCTh HOCTh
YeN-JTHHU | YeN-AHHW | 4Yell-JTHH padoT B padot B
padounx | KajeHmap
Ha3Banmue padoTsl JTHSIX -HBIX
Tpi JAHAX
Tki
) o) o) o) ) s}
= = = E = =
] ] ] ] ] ]
= =) = = = =
=l | §| & = | e = | e = = = =
c|s|g|8|8|5|c|3|8 |5]|¢g |3
[ @) A Q [ @) a9 @) ~ @ ~ @
CocraBiieHue "
YTBEPKIACHUE 1 — 1 — 1 — 1 0 1 — 2 -
TEXHUYECKOTO 3a/ITaHUS
Hoxbop w  wmsydenme| 8 I T R T 1 B 10 B 15
MaTepuajoB IO TeMe
Bri6op IjaHpaBJ'IeHI/IH 1 B 1 B 1 B 1 0 1 B 5 )
UCCIIeIOBaHU
Paspaborka amal g g1l 1ol 11| 1|9 2 |14
U CCIICIOBAHUS
IToaroroska
uccaeayeMoro u paboyero | — 6 - 110 | - 8 0 1 — 8 — 12
pacTBOpoOB
I1
PUTOTOBJICHHE PacTBOpa | s | - 110l g 0 1 B g | p
JUTSL DJICKTPOJIOB
3ampaBKa dJIEKTPOJIOB — 4 — 6 — 5 0 1 — 5 — 8
HccaenoBanmne
AIEKTPOXUMHUECKHUX 1 6 1 110 1 8 1 1 1 8 2 12
CBOWCTB MHIAOMETAI[MHA
o
nenka A¢PQPEeKTUBHOCTH 1 ) 1 4 1 3 1 1 1 3 ) 5
MOJIYYCHHBIX PE3YIIbTaTOB
OO6paboTka TpaduuecKux
1 2 1 4 1 3 1 1 1 3 2 5
JAHHBIX
Cocrapnerne 1101 121|121 |1] 1 |11] 2 |17
MOSICHUTEJIbHOM 3aITHCKU
ITogroroBka K 3aIIuTe 1 7 1 10 1 8 1 1 1 8 2 12
BKP

Ha ocHoBe Tabnuips! 14 ctp ourcs kaineHnapHsii miaH-rpaduk (Tadmuma 15).

51




Ta6mnuna 15— Kanennapusiii an-rpaduk np opeaenuss HMUOKP o teme

Ty, [1po10mKUTENTBEHOCTE BHITIOJHEHHS Pa00T
Ne Bun pabor WUcnonuurenn | xai. deBpanb Mapt Armpenb Maii Hronb
IH. 1 2 3 2 3 1 2 3 1 2 3 1 2
CocTaBiieHUE ¥ YTBEPKICHUE TCXHAYC-
1 PyxoBogutenp 2 %
CKOTO 3aJIaHus 1
2 | ITog6op 1 U3yyeHne MarepuaioB CryneHr 15
3 | BeIiOop HanparIeHus KCCIEA0BaHMUIM PykoBoguTens 2 7
PyKOBOMTEN 2 .
4 | Pa3paboTKa IJ1aHa HCCIEI0BAHKS %
CryneHt 14 E—
[ToaroroBka ucciexyemoro u Oydep-
5 Y yoep Crypenr 12 —
HOTO pacTBOpa
6 [TpuroroBneHue pacTBOpa s JECKTPO- Cryent 12
0B
7 | 3ampaBka 3neKTpoaoB CryneHt 8 —
8 UccnenoBanue aneKkTpoxumuueckux | PykoBonurens 2 &
CBOMCTB UHIOMEHTHJIA CryneHt 12 —
9 Onenka 3(pQexTUBHOCTH MOJIy4YeHHbIX | PykoBoauTens 2 %
pe3yIbTaToOB CryneHt 5 =
PyxoBonutens 2 2]
10 | O6paboTka rpahUIeCKIX TaHHBIX
Crynent 5 —
. PyxoBoaurens 2 -
11 | CocraBnenue nosCHUTENBHOI 3aTIMCKH
CryneHt 17 E——
PykoBoauTENDb 2 %
12 | Hoaroroska k 3amute BKP J
CryneHnr 12 I —

Ilpumeuanue: — Hay4HbII py'I(OBO,ZlI/ITeJ'IL,. — CTYJEHT

52




Ha ocHOBe cocCTaBi€HHOW AuarpaMmbl MOXHO CJI€IaTh BBIBOJ, YTO
P OJ1I0JDKUTENBHOCTh paboT 3aHuMaeT 14 aexan. I1poaomKuTenbHOCTh BBITTOTHEHMS
TEXHUYECKOTO TMPOEKTa CcocTaBUT 128 nHel, u3 koTophix 112 pgued —
TP OJTI0JDKUTENBHOCTh BBHITIOJIHEHMSI pa0oT cTyieHTa U 16 THEM — mp 0J10JKUTETBHOCTh

BBITIOJTHEHUS paOOT P YKOBOJIUTEIIS.
4.3 bromxer Hay4yHO-TexHU4eckoro uccnenoBanus (HT)

[Ipu nnanuposanuu Gromxera HTU nomxHo OBITH 00€CHEUeHO MOJHOE U
JIOCTOBEP HOE OTP aXKEHHUE BCEX BUIOB PACXOJ0B, CBA3aHHBIX C €r0 BHIMIOJHEHHEM. B
nporecce popmupoBanus O6romkera HTU ncronp3yercs ciaemyromas rpynnmpoBKa
3aTpar 1o CTaThsIM:

» MarepuaibHble 3aTpaTsl HTU,

* 3aTpaThl HA CIIEHUaJIbHOE 000pyIOBAaHUE JIJIsI HAYUYHBIX (IKCIIEp UMEH-
TaJbHBIX ) padoT;

* OCHOBHas 3apaloTHAas IUIaTa UCIIOJIHUTETbHON CUCTEMBI;

* JIOTIOJIHMTENbHAs 3apab0THasI [1aTa UCIIOJTHUTEIbHON CUCTEMBI;

* OTYMCIIECHUS BO BHEOIOMKETHBIE (DOHBI (CTP aXOBBIC OTUYUCICHHUS);

* 3aTpaThl HAYYHBIC U NP OU3BOJICTBEHHBIC KOMAaHIUPOBKU;

* KOHTpAareHTHbIE PacXO/ibl;

* HaKJaJHbIC PACXO/IbI.

43.1. Pacuermarepuanshbix 3atpar HTU

JlaHHas cTaThsl BKIKOYAET CTOMMOCTh BCEX MaTEpHAJOB, HCIIOJIb3YEMBIX ITPU
pa3paboTKe Mp OeKTa.

3HayeHus 1IEH Ha MaTepHalIbHbIE PECYpChl MOTYT OBITH YCTAHOBIIEHBI TIO
JTaHHBIM, p a3MEUICHHBIM Ha COOTBETCTBYIOLIUX caiiTax B MIHTep HeTe p eNNp U TUSMHU-
WU3TOTOBUTEISIMU (JIMOO OPTaHU3AIUSAMH -TIOCTABITUKAMU).

TpaHcropTHBIE pacXO bl TP UHUMAIOTCS B nipeaenax 15 — 25 % ot croumocTtu
MaTepuaioB. MaTepualibHble 3aTpaThl, HEOOXOIUMBIE JJIsI JTaHHON pa3padoTKu,

npecraBieHbl B Tabmuiie 16.
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Ta6numa 16 — MaTep nanbHble 3aTpaThl UCCIEAOBAHUS

HaumenoBanue Emuauna | Komuuects | Ilenasa en., 3aTpathl Ha
U3MEPEHHUSI 0 pyo. Marepuaist (3y),
pyo.
MepHnas konba o6bemom 50 cm® 1T 1 150 150
Mepnas kon6a oobemom 250 cm® T 1 171 171
[Mernmummaa oobeMom 10 cm3 LT 1 4 4
Xnopua Kanust KT 1 103 103
I'uapoxkcun Hatpust KT 1 215 215
Hroro 643

4.3.2. Pacder3atparHa ciemnasbHOE 000PYI0BAHKE IS SKCTIEP UMEHTAIBHBIX

pabot

B naHHyI0 CTaThio BKJIIOUAIOT BCE 3aTpaThl, CBS3aHHbBIC C MPHUOOpETEHHEM
CIIEUATLHOTO 000pyAOBaHUs, HEOOXO0UMOr0 ISl Ip OBeZieHus paboT. PacueTs! no

Ip HOOPETEHHIO CIIEN0OOPYA0BAHHUS TP €1CTaBJIECHbI B Ta0uue 1 7.

Tabnuua 17— 3aTparel Ha 000pyAOBaHUE ISl HAY YHO -3KCIIEPUMEHTAIBHBIX PadoT

HaumenoBanue KomuuectBo | Ilena3sa en., pyo. OOmas
€IMHHII CTOUMOCTB, PYO.
CTeKII0yraepoIHbIN JIEKTPOT 1 1188 1188
XnopuacepeOpsHBINA STIEKTPO.T 4 760 3040
Ho3zarop Jleanumer 20 — 200 MK 1 7500 7500
JHo3zarop Jleanumner 100 — 1000 mxr 1 6550 6550
Hroro 18278

CrouMocTs 000pyA0BaHUS, UCIIOJIB3Y EMOTO ITPH BBINOJHEHUN UCCIIE0BAHMS,
MMEIOLIErocs B pacnopsKeHUU OTaeneHs XuMuuecko nuxkenep uu TITY, croumocts
CBBIILIE COPOKA ThICAY P yOJieH, yUYUThIBAJIACh B BUE aMOP TU3ALIMOHHBIX OTUYHUCIICHHUIL
Pe3ynbTaThl ip ecTaBieHbl B Tabaue 18.

HopmaaMopTHu3auu p accuuThIBaeTCs 0 GPop MyJie:

rjae N — CpoKII0JE3HOI'0 UCIIOJIb30BAHUSA B KOJIMYECCTBEC JICT.

AmopTH3aius 000pyI0BaHUS P ACCUUTHIBACTCA 11O (Pop Myie:
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H, U

12

A=——m,

rac N — utorosas CyMMa, ThIC. pY6, M — Bp €M UCII0JIb30BaHUs, MEC.

Ta6nuna 18 —Pacuer3aTpat o crathbe « AMOpTH3aIUs 000PYIOBAHUS

o ¢ o .
= g . | 5§ & = 2 S
S g S |E85|588 5 |EEel g
T X ] o o = o, 2 b= < o = < =
2 = = E £ n B an = > & =
o o ¥ 3 ) o, o
58 ~ S E = S =
= ° O = < S <
Bonsrammnepomerpruueckuit 1 5 4 20 165000 11000
ananmmzatop TA-2
AHaAIMTHYECKHE BECHl  OOIIEro 1 10 4 10 92500 3083
HazHaueHus BJI-210
AxBaguctusisitop 13-4 1 7 4 14,3 51600 2460
Hroro: 16543
4.3.3. OcHoBHas 3apaboTHas IUIaTa UCIIOTHUTETICH TEMBbI
Craths  BKJIIOYAET OCHOBHYIO  3apabOTHyl0  IiaTy  paOOTHHKOB,

HCMMOCPCACTBCHHO 3aHATHIX BBIIIOJITHCHUCM JAaHHOTO HMCCIICOAOBAHUA, (BKJ'II-OLIEUI

P EMUU, JOTUIATHI ) U IOTIOJHUTENbHY 0 3apa00THY IO IIATY

33n = 3o + 3aon:

rae 3pcy — OCHOBHAs 3apaboTHas MIaTa; 3o — AOHNOJIHHUTENbHAS 3apaboTHA I1aTa

(12 -20 % OT 3OCH)'

OcHoBHas 3apaboTHas wiata (3gcy) pyKoBoauTens (JabopaHTa, HHKEHepa) OT

P €ATIPHUATHS PACCIUTHIBACTCS TI0 ClIeAyolel hop MyJie:

Bocn = 3[[H 'Tp'

rae 3pcy — OCHOBHAs 3apabOTHas IIaTa OJAHOIO paboTHUKA; 3y — CPEIHETHEBHAS

3apaboTHas I1aTa paboTHUKA, pYO.; T, — 1P 010JDKUTENBHOCTE PabOT, BBITIOJHAEMBIX

HAy4YHO-TEXHUYECKUM p a0OTHUKOM, pa0d. IH.

CpennenHeBHas 3apaboTHasi IUIaTa p ACCYUTHIBACTCSA 110 Gop My Jie:
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rae 3y — MECAYHbIN JOJ)KHOCTHOM OKJ1aj pabOTHUKA, py0.; M — KOJTM4eCTBO MeCSILIEB
paboThl €3 OTIyCKa B TEUEHHE To/1a: IPU OTIycke B 24 pad. qua M = 11,2 mecsina, 5-
JTHEBHAs HE/IEIS; TP U OTITycke B 48 pab. nueit M = 10,4 mecsna, 6 -1HeBHAs HECIS,
Fy — IeHCTBUTENBbHBIA rof0BoM (oHI pabovero BpEMEHU HAy4YHO-TEXHUYECKOTO

niep conasna, pao. a. (Ta6muma 19).

Tabnuna 19 — bamanc padodero BpeMeHu

[Tokazarenu pabo4yero BpeMeHH! PykoBoauTens CryneHt
Kanenmapuoe uncno qaei 365 365
KonunuectBo Hepabounx qHEl
— BBIXOJHBIC THU 64 64
— Ipa3IHUYHbIC THU
[Torepu paboyero BpeMeH!

— OTITYCK 30 30
— HEBBIXOJIBI 110 OOJIE3HU

JeiictBUTenbHBIH  TOf0BOM  (oHI  pabouero 271 271
BpEMEHU

MecsaHbBIN TOTKHOCTHOM OKJT1a1 pabOTHHUKA!
By =3 (L +ky, +k,) -k,

rae 3,. — 3apaboTHas 1uiata mo tapudHOU craBke, py0.; k,, — IpeMuaIbHbIHA

np
ko3¢ durment, pasublii 0,3 (T.e. 30 % 0T 31); k, — K0P duLMEHT KoMmIaT ¥ Ha10aBOK
cocrapysier npumepHo 0,2 — 0,5; k, — palionnbii kospduiment, pasubii 1,3 (s
Tomcka).

Pacuet ocHOBHO¥ 3ap ab0THOM TUTaTHI TP MBeACH B Tabuiie 20.

Ta6muma 20 — PacueT ocHOBHO 3ap a0OTHOM 1A THI

Ucnoanutenu | Paspsana | 3., pyo. | Kup | Kp | 3w, PYO. | 3uw PYO. | Tp, pad6. | 3ocu PYO.
H.

PykoBomutens | Jouent | 35120 | 0,3 | 1,3 | 59352,8 | 2269,37 16 36309,92

CryzneHT 1 12130 | 0,3 | 1,3 | 20499,7 783,81 112 87786,72

Hroro 124096,64
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43.4. JlonmomHUTENbHAs 3apab0THAS IJ1aTa UCIIOJTHUTENEH TEMBI

3aTparbl MO JONOJHUTENbHOM 3apabOTHOM IUIATE WCIOJTHUTENEH TEMbl
YUHUTHIBAIOT BEIWYUHY NPENyCMOTPEHHBIX TpynoBeM kKojaekcom P® pormmat 3a
OTKJIOHEHUE OT HOPMAJIbHBIX YCIOBUW TPYJAa, @ TAaKKE BBIIUIAT, CBA3AHHBIX C
obOecrieueHreM rap aHTUN U KOMIICHCAITUH.
Pacuer nonmomaUTENBHOM 3apab0THOM TTATHI BEACTCS 10 CSAYIoMeH pop My e:
— 1Sl pyKOBOJUTENS
300 = Kyon * 3oen = 0,15 - 36309,92 = 5446,49 py®.
— 151 CTy AGHTA
3500 = Ko * 3oeu = 0,12 - 87786,72 = 10534,41 py6.
rae k,,; — KOdhQUUUEHT IONMOTHUTENBHOM 3apabOTHOM IyaThl (Ha CTaJuM

P OEKTHP OBaHMs Iip uHuMaercs pasueiM 0,12 —0,15).

43.5. Otuucnenus BoO BHEOOIKeTHbIE (DOHIBI (CTP aXOBbIE OTUUCIICHUS)

B naHHO# cTrathe pacxomoB OTPaKarOTCS OO0S3aTENbHBIC OTYMCICHUS II0
YCTAaHOBJICHHBIM 3aKOHOJATENbCTBOM Poccuiickonn ®denepanuu HOpMaM OpTaHaM
rocyapcTBeHHOT0 conuanbHoro crpaxoanus (PCC), nencrnonnoro gouaa (I1D) u
meaurmHckoro ctpaxoBanus (POMC) ot 3aTpart Ha oriaty TpyJaa p 800 THUKOB.

Benuuuna otyncienuii Bo BHEOOIKeTHBIE (POHIBI OTIp eeIsieTcs 1o (popMyJie:

— 151 pyKOBOJUTEN S

Bunes = Kones * (Boen T 310n) = 0,3 - (36309,92 + 5446,49) = 12526,92 py®.

— IJIsI CTY ICHTA

Bunes = Kones * (Boen T 30n) = 0,3 - (87786,72 + 10543,41) = 29496,34 py6.

BHEO
rae Kgues — KOA(hOUIMEHT OTYMUCIEHWM Ha YIIaTy BO BHEOIOIKETHBbIE (HOHIBI
(mencuonuslid poua, Goug OMC u np.). Ob1as craBka B3HOCOB cocTasiser B 2020

rony — 30 % (ct. 425,426 HK P®D).

43.6. HaknanHble pacxo/sl

HaKJIaI[HI)Ie PacxoJabl YUYUTHIBAIOT ITP OUUC 3aTPAThl OPTraHHU3allv, HC ITOIIaBIINC

B IMPCAbIAYIINC CTAaTbM PacCXOdOB: IICHATL H KCCPOKOIIMPOBAHUC MATCP HUAJIOB
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HCCIICOOBAaHMA, OILIaTa YCIYI CBA3H, J3JICKTPOOHCPIHH, IIOYTOBBIC U TCJICFpa(I)HBIG
pacxoabl, pPasMHOXCHHC MATCpHUAJIOB M T.A. Nx BenuuunHa OoIpCACIACTCA IIO
ciaeayrolie hop Mmy.ie:

Buaxn = (cymmacrareiil +5) -k,
rae ky, — K03)QUIMENT, yUUTHIBAIOIIMN HAKIIAIHBIE PacX0/1bl. Benuunna HaKIaaHbIX

pacxo10B Ip uHUMaeTcs paBHoii 0,16.

43.7. ®opmupoBaHue OIOKETa 3aTPAT UCCIIEIOBATENHLCKOTO TP OEKTa

Ha ocHOBaHMM TMOJIy4EHHBIX JaHHBIX IO OTAEIBHBIM CTaThbsIM 3aTpar
cocraBisierca  Omomker  HU «BonpTamrepoMeTpuyecKoe  OIp €EJICHUE

(dhapMareBTHIECKOM CyOCTaHIINK HHIOMETAIIMHAY 110 (POpMe, MPUBEACHHOM B TaOIMIIe

21.

Ta6muma 21 — Pacuer OromkeTa 3aTp aT UCCIICIOBaHUS

No HaumenoBanue cratbu Cymma, pyo. [Tpumeuanue
1 | MarepuainbHble 3aTpaThl 643 [Tynkr 4.3.1
2 | 3arpatel Ha o0OpymoBaHWE IS HAy4yHO- 18278 [Iynkr4.3.2

IKCIIEpUMEHTATBHBIX PadoT tabnuna 15

3 | AMoptu3arus o00py0BaHUS 16543 [Tynkr4.3.2

Tabimuna 16

4 | 3atpaTel 1O OCHOBHOW 3apabOTHOHW  IuIaTe
e tors P 124096,64 Mynxr4.3.3

5 | 3arpaTel MO AOMOJHHUTENBHON 3apabOTHON miaTe
I/ICHIZ)J'IHI/ITGJIeg TEMBI ’ 159809 Hynkr 4.3.4

6 | Oruucienus BO BHEOIOHKETHBIE (DOH IBI 42023,26 [Tynxr4.3.5
7 | Hakmnagabie pacxombl 35717,57 [Iynkr 4.3.6

Bromxer 3arpaT uccieoBaHus 253282,37 Cymma ct. 1-6

4 4 OnpeneneHue p eCypcHo (p ecypcocOeperaroleii), puHaHCOBOH, OO KETHOM,

COLIMANIbHON 1 5KOHOMUYECKOU 3PPEKTUBHOCTU UCCIECAOBAHUS

Omnp enenenue 3pHEeKTUBHOCTH P OUCXOIUT HA OCHOBE pacyeTa UHTETP aJIbHOTO
noka3zarens 3p(PEeKTUBHOCTH HAYYHOTO HccienoBaHusl. Ero HaX0J1eHue CBS3aHO C
OTIp €CJICHUEM JIBYX CpEIHEB3BEILICHHBIX BEIMUUH: (UHAHCOBOM A(P(HEKTUBHOCTH U

pecyp codpheKTUBHOCTH.
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Humecpanvuwiii  nokazamenv ¢uuancosou sggexkmusnocmuy HayIHOTO
UCCIICIOBAHU TOJYyYaloT B XOJC OIICHKM OrojKera 3aTpaTr Tpex (uwim Oosee)
BApUAHTOB HKCIIOJIHEHUS HAy4HOro wuccienoBanus (cM. Tabn. 16). Ias atoro
HauOOJIBIIIMI WHTETpaJIbHBIM TOKa3aTelnb pealiu3allii TEXHUYECKOW 3ajadu
npuHUMaercs 3a 0a3y pacuera (Kak 3HaMeHaTellb), C KOTOPBIM COOTHOCHUTCS
(buHAHCOBBIE 3HAUEHUS 10 BCEM Bap MaHTaM UCIIOJTHEHHSI.

B kadecTBe aHanIOTOB JAaHHON HCCICAOBATEIILCKOM PaOOTHI P aCCMOTPCHBI
UCCIieI0BaTENbCKHE PaboThl TakuX KoMmaHuil, kak AO «Opranuka» (ucm. 1) u AO «P-
®apm» (ucm.2).

Hnmezspanvuwiii punarncoswviii noxazamens pa3padOTKU ONIPENETICTCS KaK:

I ql;lCl'[.i — pi
HUH ’
P q)max
rae [ g;‘;‘[; — MHTErpalbHbli (UHAHCOBBIA OKA3aTeNb paspaboTku; ,,; — CTOMMOCTS i-

ro BapuaHrta ucrnoiaHenus; @, ., — MaKCHMaJIbHAast CTOMMOCTb MCIIOJTHEHUSI HAyYHO-
UCCIIEI0BATEIbCKOTO P OEKTA (B T.4. aHAJIOTH).

[TonmydenHast BeMMIMHA MHTETP ATHHOTO (PMHAHCOBOTO TTOKA3ATEI sl pa3padOTKu
OTpakaeT COOTBETCTBYIOIIEE YNCIECHHOE YBEINUECHKE OI0/IKeTa 3aTpar pa3paboTKu B
pa3ax (3HaueHHe OOJIbINEC EIWHMIBI), JUOO0 COOTBETCTBYIOIICE YHCICHHOE

YACHICBJIICHUC CTOMMOCTH pa3pa6OTKI/I B pa3sax (3HanHHC MCHBIIC €OWHHIIBI, HO

OoJIbIIIE HYIS).
ITeK.l’[p — CDTEK.Hp — 253282)37 — 0 84
gmp T @ T 30110741
pent = Duona _ 26304056 _ o,
P, 30110741
Iucn.z — q)ch.Z — 301107,4‘1 _
bunp T @ 30110741

max

B pesynprate pacyera (MHAHCOBBIX IOKa3aTeled IO TPEM BapHUaHTaM
pa3paboTku BapuaHT 1 (TEKyIIHl IPOEKT) C MEHBIIUM MEPEBECOM CUUTAETCS OoJiee
P UEMJIEMBIM C TOUKH 3p €HUsI GUHAHCOBOM 3PPEKTUBHOCTH.

Hnmezpanvuwiii nokazamens pecypcoaghhexmusHocmuy BApUaHTOB UCTIOTHEHUS

00BEKTa UCCIEA0BAHUS MOYKHO OIIP €ACNIUTh CIEAYIOIIHM 00pa3oM:
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rae [,; — MHTerpajbHbIi MoKa3aTelb pecypcod@PeKTUBHOCTH s i-r0 BapHaHTa

UCIIOJTHEHUSI pa3pabOTKH; @; — BECOBOM KOA(PQHUITMEHT I-r0 BapHaHTa UCIIOJTHCHHS

pa3paboTku; b-a,bf — OaJibHas OllGHKA I-TO BapWaHTa UCIOJHEHHs pPa3paboTKy,

l
yCTaHaBJIUBAETCS SKCIEP THHIM Iy TEM I10 BHIOp AaHHOM IIIKaJIe OIIEHUBAHUS; N — YUCIIO
1ap aMeTPOB Cp aBHEHUSL.
Pacuer uHTErpampbHOro mokaszatens pecypcodd(eKTUBHOCTH TIp UBEICH B

Tabnuue 22.

Tabnuma 22 — CpaBHHTENbHASI OLIEHKA XapaKTEPUCTHK BapHUAHTOB HMCIIOTHEHUS

P OEKTa
OOBexT uccnenoBanus | BecoBoit koapduimeHT Texyumit Hen.1 Hcn.2
napamerpa MPOEKT

Kputepun
CnocobGcTByeT pocty
MPOU3BOJIUTENILHOCTH  TpyAa 0,1 5 3 4
MOJIE30BATEIS
Y1oOCTBO B IKCIUTyaTaluu
(cooTBeTCTBYET TpeOOBAHUSIM 0,15 5 4 3
noTpeduTenei)
[ToMexoycTONYNBOCTD 0,15 5 3 4
DHeprocOepexeHne 0,20 5 4 3
HanexxHocThb 0,25 4 4 5
MarepunanoeMKoCThb 0,15 4 5 5
UTOoro 1 4,6 3,9 4

I _yexnmp =5:0,1+5-015+5-0,154+5-0,20+4-0,25+4-0,15 =46

I_yen1 =3-01+4-015+3-015+4-020+4-0,25+5-0,15=39

Iy yen, =4-01+3-015+4-015+3:020+4-0,25+5-0,15=4

Hnmezspanvuoiii. noxazamenv 3¢p@hekmueHocmu  8apuUaHmos UCNOJIHEeHUs
paspabomku  OTNpeENeNseTcss Ha  OCHOBAHWUM  WHTETP AJIBHOTO  TIOKA3aTeNs

pecyp corddEKTUBHOCTH U HHTETP aTbHOTO (PMHAHCOBOTO MOKA3aTeNst 1Mo (Gop MyJie:
I

__ “p—ucrl
ucn.1 Jucn.1
$uHp

I
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4,6 3,9 4
ITeK.l'[p = @ =5,5 Liwi = m =41 I =—=14

Jlanee wuHTerpaibHble MOKa3zaTeaun HS(PPEKTUBHOCTH KaXAOTO BapHUaHTa
UCCIIEJOBaHMs CPaBHUBAJIUCh C HHTErPajibHBIMHU MOKa3aTeNAMHU 3PPEKTUBHOCTU
P YTHUX Bap UAHTOB C LENIbI0 ONP €ACICHUS CPpaBHUTENBHOU 3PPEKTUBHOCTH P OEKTA

(Tabnuma 23). CpaBautenbHas 3pPEKTUBHOCTD TP OCKTA:
I

J = ucm.1

cp
I UcI.2

Tabmuma 23 — CpaBHUTENBbHAS XapaKTePHUCTHKA P a3pabOTKH

Ne IMoka3aTenn Texkymui Hen. 1 | Hem. 2
n/n NMPOEKT
1 | UnTerpanbHblii (brHaHCOBBII noKa3areib 0,84 0,94 1
pa3paboTKu
2 | MHTerpanpHbIi MoKa3areab pecypcodPPeKTHBHOCTH 4,6 3,9 4
pa3zpaboTKu
3 | UnTerpanbHblii moka3zarenb 3QGEeKTHBHOCTH 9,5 4,1 4
4 | CpaBHUTEIBHAS 3¢ pekTHBHOCTH BapHaHTOB 1 0,74 0,73
WCIIOJTHEHUS

CpaBHeHHE CpEeIHEro MHTErpajlbHOTO MOKa3aTessl CONIOCTABUMBIX Bap MaHTOB
M03BOJIUJIO C/I€TATh BBIBO O TOM, 4YTO HanboJiee GUHAHCOBO- U pecypcod(PPeKTHBHBIM
SIBIISIETCS] TEKY LI P OEKT, TO €CTh Hallla pa3paboTka siBisiercst 6osee 3hHekTHBHON

110 CpAaBHCHHIO C aHAJIOTHYHBIMH UCITIOJTHCHHUAMMU.
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5 COLUAJIBHASIOTBETCTBEHHOCTD
BBenenue

Hayuno-uccnenoBarenbckasi paboTa HampapiieHa Ha pa3pabOTKy METOAUKU
KOJIMYECTBEHHOTO OMNpPEACICHUS] HMHAOMETAllMHA B JIEKApCTBEHHBIX IIp enaparax
METO/IOM BOJIbTAMIIEPOMETPHHU.

OOBEKTOM HCCIEIOBAHUS SBISETCS HMHIOMETAllMH — JTO HECTEP OUJIHBIN
P OTMBOBOCHAJIMTEIBHBIA Tpenapar, MpeAcTaBISIONMI co00M  MpOU3BOAHOE
VHJIOJIMITY KCY CHOU KUCITOTHI.

JlanHbI€ UCCIIeI0BAHUS TP OBOAMIIMCH B JIAOOPATOPHBIX YCIOBUSIX.

5.1 IIpaBoBbIE M OpraHU3ALMOHHBIE BOMP OChI 00€ecieueHns 0€3011aCHOCTH

[Iep conai, paboTarouiuii B XMUMUKO-aHAJIMTUY €CKOH J1Ta0OpaTopuu, OTHOCHUTCS K
4 xnaccy. PaboTa ¢ HCTOYHMKOM 3JEKTPOMATHUTHOTO M3JIYy4YEHHS NP U HAJIUYUU
XAMHMYECKUX BELIECTB C Pa3JIMYHbIM TUIIOM BO3JECHCTBUA PEANONATAET CIIEIMAIBHYIO
OLIEHKY YCJIOBUM TPy Ia.

CnenuanpHasi OLIEHKa YCIOBUWA TpyJda SABIAETCA €IHHBIM KOMILIEKCOM
MOCJIEIOBATENIBHO OCYILIECTBISIEMBIX MEP ONPUITHM 10 UACHTU(DUKAIIUU Bp EAHBIX U
(nm) omacHbIX (PaKTOPOB P OU3BOACTBEHHOM Cp €11bI M TP YIOBOTO MPOLIECCa U OIICHKE
YPOBHS MX BO3JIEHCTBUS Ha pa0OTHHMKA C YYETOM OTKIOHEHHS UX (PaKTUUECKHUX
3HAYEHUM OT YCTAHOBIICHHBIX YIIOJJHOMO4YEHHBbIM [IpaBurensctBoM Poccuiickoi
®enepauuu  penepaibHbIM  OPTAaHOM HCIOJHUTENIBHOM BJIACTHU  HOPMATHUBOB
(TMTUEHMYECKUX HOPMAaTHBOB) YCJIOBMM TpyJa MW TNPUMEHEHHsS CpEACTB
VHAUBUYaJbHO N U KOJUIEKTUBHOM 3a1IUTHI pa0OTHUKOB.

5.1.1. CunenmanbHbIe (XapaKTepHBIC AT TP OCKTUPYEMOU p ab0UeH 30HBI )

TP aBOBBIE HOP MBI TP Y IOBOTO 3aKOHOIATENHCTBA

CornacHo TpynoBoMy kojekcy P® [22] u denepanpHoMy 3akoHy PO «O
CIELMAJIbHON OLIEHKE YCIOBMA Tpyaa» paboTHukaM kiacca 4 cratea 14

npenycMmatpuBarorcs [23 ]:
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1. CoxparnieHHas np 0JI0JDKUTEIBLHOCTh paboyero BpemeHu ycranasnupaercs [TK
P® Cratbs 92]: ny1s1 paOOTHUKOB, yCIOBUA TPY/1a HA pabOUHNX MECTaX KOTOPBIX
M0 pe3yjbTaTaM CHeIHATLHON OIICHKH YCIOBHM TPYyJia OTHECEHBI K BP €HBIM
yCIOBUSAM TpyJa 3 win 4 CTENEeHU WM OTIACHBIM YCIIOBUAM TpYa, - HE 0oJiee
36 4acoB B HEJEIIO;

2. ObecnieueHne pabOTHUKOB CP €ICTBAMH MHIWBUIYATBHOM 3aIINTHI, @ TAKKE UX
XpaHeHue, CTUPKY, CYIIKY, PEMOHT U 3aMeHYy. Takke OCHAICHHs pad0urX MECT
cpencrBaMu KoJuteKTuBHOM 3auThl [TK PO Craths 221];

3. Ycranosnenwus pabotHukaM mp exycMotpeHHbIX TK P® rap antuii u komreHca-
it [TKP® Crateu 182 — 188];

4. E>XeroJiHpli JOTIOJTHUTENILHBIN OTIaYMBAEMbI OTIYCK Pa0OTHUKAM, 3aHSTHIM
Ha paboTax ¢ BpeAHbIMU U (W1n) ontacHbIMU ycaoBussMU Tpyaa [ TK PD Crates
117];

ExerogHpli  JOTIOJTHUTENBHBIM OIUIAYMBAEMBIM OTIYCK TP €10CTABIISETCH
paboTHUKaM, YCIOBHS TpyJa Ha pabounx MecTax KOTOPBIX MO pe3yJbTataMm
CHelaIbHOM OLICHKH YCIIOBUM TPy 1a OTHECEHBI K BP €THBIM YCIOBUAM TPYia 2, 2 WK
4 creneHn nMOO OMACHBIM YCIOBHSIM Tpyaa. [IpogomKuTenbHOCTh €XKEro HOro
JOMOJTHUTEIBHOTO  OIUIAYMBAE€MOIo  OTITyCKa KOHKpETHOTO  paboTHHKa
yCTAHABIMUBAETCS  TPYJOBBIM  JIOTOBOPOM Ha  OCHOBAaHUM  OTPAacCJCBOIO
(MEXOTpacaeBOro) CorJiallieHus: U KOJJIEKTUBHOTO JOTOBOPa C YYETOM P €3yJIbTaTOB
CIIEMAJIbHOM OLICHKHU YCIOBUN TPy 1a.

5. IlpenBapuTtenbHbIe U TIEp MO AMYECKUE MeTUIIMHCKHE OCMOTP I [TK PD 213]: Pa-
OOTHUWKH, 3aHATHIE HA pabOTax ¢ BpEAHBIMU U (WJIM) OMACHBIMH YCII OBUSIMU
Tpy/Jaa, a TakkKe Ha paboTax, CBSI3aHHBIX C IBUKECHUEM TPaHCIIOPTA, TP OXOISIT
00s13aTeNbHbIC TP €/IBApUTETbHBIC (TIP M TOCTYTIJICHUN Ha pa0o0TYy ) ¥ TIep O THYe-
ckue (A1 nuil B Bo3pacte 110 21 rojia — exxerogHble) MEIUIIMHCKIE OCMOTPBI
JUISL OTIP €/I€TICHUS TP UTOJHOCTH 3TUX PaOOTHUKOB JJIs1 BBITIOJIHEHUS MO yyae-
MOM pabOThI U TP Y P EKICHUS P OPECCUOHATBHBIX 3a00JIEBAHUN.

6. PaOOTHMKYM UMEIOT MPAaBO Ha MOATOTOBKY U JOTIOJHUTEIHLHOE TP 0PecCHOHAIb-

Hoe oOpasoBanue [TK PO 197].
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5.12. OpraHuzanuoOHHBIE MEP OTIPUATHUS TP U KOMIIOHOBKE P aboueii 30HbI

OCHOBHBIM PabOYUM MECTOM SIBJISIETCS KOMITBIOTEPHBIM CTOJ, HA KOTOPOM
pa3MelieH BoJIbTaMIIEpOMETpUUECKU aHanu3atop ¢ Y®P-o0mnyuenuem npod TA-2,
paboTtaronuii B KOMIUIEKCE ¢ TIep COHATIbHBIM KOMITBIOTEPOM.

Pa6ouee mecto B ayautopuu 223 2 xopnyca TIIY gomxHO COOTBETCTBOBATH
tpedoBanmsM ['OCT 12.2.032-78 [24]. [Ipu BeImoTHEHUH P a00T «CHIST» PabOUdHii CTOJ
MOYKET OBITh JIFOOOW KOHCTPYKIIMH, OTBEUYAIONIUA COBPEMEHHBIM TpEeOOBAHMIM
DPTOHOMHUKH M TIO3BOJISIONIMN yI0OHO pa3MecTHTh Ha pabodeil MmoBepXHOCTU
000pyIOBaHUE C YUETOM €ro KOJWYECTBa, Pa3MEpOB M XapaKTepa BBITIOJHIEMON
paboThI.

PaGouee mecto coTpyanuka ayautopuu 223 2 xopmyca TIIY cooTBercTByeT

TpeOoBaHMM [24].
5.2 IIpousBoacTBeHHAs 0€30MACHOCTD

Pa3pabareiBacMasi METOJMKa OIpEEIECHUsI MOAPA3yMEBAET MCIIOJIb30BaHUE
AJIIEKTP OHHOM BBIYMCIIUTENBHON MAaIIWHbI (OBM), a TaKxke
BOJIbTAMIIEPOMETPUUECKOTO aHATU3ATOpA U XUMHUYECKUX BenlecTB. C TOYKHU 3p €HUsA
COLIMAJIbHOM OTBETCTBEHHOCTH LEIECO00pa3HO pacCMOTPETh BpPEAHbIE U OMNACHBIE
(dakTopbI, KOTOPbIE MOTYT BO3HUKATh NPHU pa3pabOTKe TaHHOW METOJAMKH, & TaKXKe

Tp eOOBaHMSI ITO OP TAHU3AIIMN Pab0dero MecTa.

5.2.1. AHanu3 NOTEHIMAIbHO BO3MOKHBIX U OMTACHBIX (JaKTOP OB, KOTOPHIE

MOTYT BO3HUKHYTh Ha pab0o4yeM MeCTe Tp U TP O BEACHUH UCCIE0BaHUN

s BeiObopa dakropo ucnosb3oBaics ['OCT 12.0.003-2015 «Onacubie u
Bp €HBIC TP OM3BOICTBEHHBIC (hakTOophl. Knaccudukammsm [25]. I1ep euens omacHbIX 1
BpENHBIX (DAKTOPOB, XapaKTEPHBIX JJISI TIP OEKTUP YEMOU P OM3BOJICTBEHHOM Cp eIbl

IpecTaBiieH B Tabuie 24.
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Tabnuua 24 — OnacHele v Bp €HbIE (PAKTOP bI [P ¥ BBINOJHEHUH pa0o0T IO pa3paboTke

Hcrounuk dakropa,
HanMEHOBaHME BUJIA

dakrtopsi (mo TOCT 12.0.003-2015)

HopmartuBHbIe TOKYMEHTHI

Bpennsie OmnacHsle
pabot
1) Bonbrammepomerpu- 3putenbHoe | 5. Xumunue- CaunlluH 2.2.2/2.4.1340-03.
4ecKoe OIpeesieHue HaNpsDKeHHE, ckue Benle- | ['uruennueckue TpeOOBaHUSA
(dapmManeBTH4EeCKON Henocrarou- CTBa, K IEePCOHATTBHBIM
cyocraniuu MH/I Has ocBemieH- | 6. Ilopaxenue | 3IeKTpOHHO-
HOCTh pabo- 3JIEKTpUYE- | BBIYUCIMTEIbHBIM MallliHAM
2) Pabora c DBM 4eil 30HBI; CKHM TOKOM. | U OpraHu3amuu padoTsl [26]
Heynosne-
3) Pabora c TA-2 TBOPHUTEIb- CII 52.13330.2016.
HBI MHUKPO- EcrecTtBenHoe u
4) Pabota ¢ XuMH4Ye- KJINMAT; HUCKYCCTBEHHOE OCBEILCHHE.
CKMMHU BeIIECTBAMU [ToBbImeH- AKTyanu3upoBaHHas

HBI YPOBEHb
HaIpsHKEHHO-
CTH DJIEKTPO-
cTaTuye-
CKOT'0 U 3JIeK-
TPOMarHuT-
HBIX ITOJIEH.

penakumss CHull 23-05-95
[27]

CaunlluH 2.2.4.548-96.
['uruennueckue TpeOOBAHUA
K MHUKPOKJIUMATY
MPOU3BOJICTBEHHBIX
nomMenieHuu [28]

CanlluH 2.2.2/2.4.1340-03.
['uruennveckne TpeOOBAHUSA
K MepPCOHAIbHBIM
AJIEKTPOHHO-
BBIUMCIUTEIBHBIM MallliHAM
W OpraHu3amuu padoTsl [29]

I'OCT 12.1.007-76. Bpennsle
BemiecTBa. Knaccudukamus u
oOmme
oe3onacHoctH [30]

TpeOoBaHUs

I'oCT 12.1.038-82.
DJeKTpoOE30MacCHOCTb.

[TpenensHO JIOTTYCTUMBIE
YPOBHU HaTPsHKCHUN

MPUKOCHOBEHMS U TOKOB [31]
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5.2.2. Pa3zpaboTkamep ONpusTUH 10 CHIKEHHUIO BO3/IEHCTBUS BP €IHBIX U

OTacHbIX (paKkToOp OB

[Ipu pa3paboTke METOIMKH KOJUYECTBEHHOTO OMpeEelieHus CyOCTaHLUU B
aynutopuu 223 2 xopmiyca TITY 0CHOBHBIM HCTOUHUKOM MOTEHIIMATIBHO BP €IHBIX U
OMacHbIX NPoOU3BOACTBEHHBIX (akTopoB (OBII®) sBnsercs pabouee MecTo
paboraromiero, B KOoTOpoM pacrnonaratotcss OBM, oOopynoBanue, a Takxke

XHUMHUYCCKHUC P CAKTUBBI.

3P UTETHHOE HAIIP SHKEHUE

Pa6oTa Ha 1K conpoBok1aeTcsi HOCTOSIHHBIM U 3HAYUTEIbHBIM HAIIP SDKEHUEM
(GyHKUMN 3pUTEIBHOTO aHanu3aropa. [1jisi CHIKEeHUsT Hanp s>KEHUS Ha Op raHbl 3P €HUst

HE00X0MMO COOJTIOaTh CIIEAYOITHE TP aBUJIA, TP UBEICHHBIC B TAOJIHIIE 25.

Tabmuma 25 — JlomyctuMble BU3yalibHBIC TMapaMeTphl YCTPOMCTB OTOOP ayKEHUS

uHbopmaiuu [26]
Hcrounux [Tapamerpsl CnocoOsl
ycTpaneHust/JlomycTuMbie
3HAYCHUS
Spkocts 6emoro mos He Mmenee 35 x/kM.M.
HepaBHomepHOCTS sipkocTu paboyero mosst He 6o1ee + 20 %

KontpactHOCTE (y1st  MOHOXpomarmdeckoro | 3:1
Momnutop | pexunma)

BpeMennas HectabuibHOCTH H300pakenus | He momkHa ¢pukcupoBathes
(HempenHAMEpEHHOE HM3MEHEHHE BO BPEMEHHU
SPKOCTU U300paKEHHS Ha SKpaHe TUCTLIEs)

HenocraTouHast OCBELICHHOCTD P a004el 30HbI

Bpenusim daktopom B xumuueckoil nmabopatopuu 223 2 kopmyca TIIY
SBIISIETCS] HEIOCTATOK €CTECTBEHHOTO cBeTa. [Ipm HerocTaTKe OCBEIeHUs TP OUCXOIUT
3aTpyJHEHHE BBINOJHEHUS] HEKOTOPBIX MAHUITYJISALUNA, OCHOBHBIM KpHUTEpUEM
KOTOPBIX SIBJISIETCA TOUHOCTb, TAKXKE MNP OUCXOAUT HAIIP SIKEHHUE TJ1a3, YTO BbI3bIBAET
3puUTenbHOE M oOiiee yTtomiieHHe. Hopmupyemble mokasaTeiau €CTECTBEHHOTO,

WCKYCCTBEHHOT'O U COBMEIIIEHHOT'O OCBEIIICHHS yKa3aHbI B Tabwiie 2 6.
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Tabnuma 26 — Hopmwupyemple Toka3aTead €CTECTBEHHOT'O, HMCKYCCTBEHHOTO H
COBMEIIIEHHOT'O OCBEIIeHUs [27 ]
ITomemenus Pabouasi moBepXHOCTH EcrectBennoe CoBMmeleHHOE
U IUIOCKOCTh OCBEILICHUE OCBEILICHHUE
HopmupoBanust KEO u KEOe H, % KEOe H, %
oceemeHHOCTH (I" — [pu [Tpu Ipu ITpu
ropu3oHTaNbHas, B — BEpPXHEM 0OOKOBOM BEpXHEM | OOKOBOM
BEPTUKAJIbHAS) U W OCBeEIIIEe- 50041 OCBeEIIEe-
BBICOTA MJIOCKOCTH HaJl | KOMOWHH- HUH KOMOMHMU - HUH
MOJIOM, M pOBaHOM pOBaHOM
OCBEIIICHU U OCBEIIICHUH
AHanmuTHUYecKue r-0,8 4.0 15 2,4 0,9
naboparopuu HckyccTBEeHHOE OCBEIIICHHE
OCBeIIEHHOCTD, JIK
ITpn IToka3zarens Koapdunuent
KOMOWHUPOBAH- [Tpu muckoMdopTa, MyJIbCAIluH
HOM OCBEIICHUH o011IeEM UGR, He Oonee OCBEIIEHHOCTH,
Bcero OT OCBEIIEHUU Ku, %, He bomee
o0miero
600 400 500 21 10

[Inoxoe ¥ HepaBHOMEPHOE OCBEUIEHHE MPUBOIUT K CHUKEHUIO 3P UTEIbHBIX
(byHKIIHIA, TOBBIIIEHUIO YP OBHSI Y TOMJIIEMOCTH, CHIKEHUIO paboTocnocoOHocTH. Jist
o0OecrieyeHUs HOPMHUPYEMBIX 3HAYEHUI OCBEIICHHOCTH B pPabouMx MOMENIESHHSX
UMEIOTCS OCTEKJICHHbIE OKOHHBIC MPOEMBbI, JTIOMUHECIIEHTHBIE JIaMIIbl JTHEBHOTO
OCBEIIICHUS.

Coruacho [27] ocBemieHHOCTD B ayautopun 223 2 kopmyca TITY cooTBercTByer

JOITYy CTUMBIM HOPp MaM.

HeynoBieTBOpUTETLHBIN MUKD OKJIHMAT

CucreMbl BEHTWJIAIMHA M OTOIUIEHUS B ayauropuu 223 2 kopmyca TITY
oOecreunBarOT MapamMeTpbl MHUKPOKJIMMara He3aBHCUMO OT HapYKHBIX YCIOBHH,
ONTUMAaJIbHBIX 3HAYEHUHN TEMIIEP aTypPbl, BJIAKHOCTU, YUCTOTHI U CKOP OCTH JIBUKCHHUS

BO3ayXa.
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HecoOntogenne mnapamMerpoB MHUKPOKIMMAara MOMEIIEHUH NPUBOJIUT K
TEIIOBOMY IUCKOM(POPTY, HAIIPSKEHUIO MEXAHU3MOB T€P MOPETYJISILIUM, YX Y LI CHUIO
CaMOYYyBCTBUS U TOHM>KEHUIO Pab0TOCIOCOOHOCTH UETIOBEKA.

Aynuropust 223 2 xopmnyca TIIY sBasercs nomemenueM [0 kateropuu.
JlonycTuMble nap aMeTpbl MUKpP OKJIMMaTa JJIs1 XUMHYECKOW ay TUTOPHUH TP UBE/ICHbI B

Tabauue 27.

Tabnuna 27 — OntumManbHbIe BETUYUHBI TTOKa3aTeleil MUKpP OKJIMMATa Ha Pa0odnx

MecCTax Mp OU3BOJCTBEHHBIX MOMEILICHH [28§ ]

Karer. pabot no Temneparypa OrtHoc. Cropoctb
[Tepuon Temneparypa . JBUKCHUS
YPOBHIO HEP- o MOBEPXHOCTEH, | BIAXKHOCTb
roaa BO31yXa, °C BO3/IyXa,
rosarpar °C BO31YyXa, %
M/c
X OIOIHBIN 16 21-23 20-24 40-60 0,1
Tenbrit 16 22-24 21-25 40-60 0,1

B ayauTopun np OBOAUTCS €XKEIHEBHAS Bia)KHasi yOOpKa M CHCTEMATUYECKOE
IIp OBETPUBAHUE.
Cormacho [28] Mukp oknnumar ayauropuu 223, 2 kopmyca TIIY cooTBercTByer

JOITYy CTUMBIM HOPp MaM.

[1oBBIIICHHBIN YPOBCHb HaIip A’KCHHOCTHU OJICKTP OCTATHYCCKOI'O n

YIEKTP OMATHUTHBIX ITOJIEN

JormycTumble ypOBHU 3J1€KTp OMarHuTHbIX nojieid (OMII) B aynuropun 223 2
kopryca TIIY, co3maBaembix OBM, He [NOJDKHBI TNpEBBINIATh 3HAYEHU,

TP €/ICTaBJICHHBIX B TaOuIe 28.

Ta6muia 28 — Jlonmyctumble yp oBar DMIT, co3aaBaembix 9BM [29]

HaumenoBanue napamerpos Junamnason JY OMII
B nuara3ode yactot 5 [ - 2
25 B/m
HanpsbxkenHocTs Kl
BJIEKTPUYECKOT O MOJISt B auariazoHe yactot 2 kIl 1 -
2,5B/M
400 '
IImoTHOCTE MArHUTHOT' O B nuaraszode yactoT 5 [ - 2
250 HTn
MOTOKa Kl 11
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B JAuarna3oHe yacToT 2 Kl 11 -

400 T 250Tn

HanpsokenHnocts
3JIEKTPOCTATUYECKOT O I1OJIS

15kB/M

Yposau OMII, OCII Ha pabouem mecte B ayautopun 223, 2 xopmyca TIIY,

Tiep €YUCICHHBIE B TA0IHUIIE 5.5, COOTBETCTBYIOT HOpMam [29].

Bpennabie BemecTsa

B mnpomecce uccrmemoBaHHUS DIEKTPOXMMHUYECKHMX CBOWCTB CyOCTaHIIMM B
KauyecTBE PacTBOPUTEINS B pabOoTe UCIOIH30BAJICS TUAPOKCHA HATpUs. JIJIst 3a1IUThI
KO>KHBIX MOKPOBOB OT BPEAHOTO BO3JCHUCTBUS WIEIOYU U JPYTUX Pa3aparkarolux
BCILIECTB  HCIIOJIb3YIOTCS 3alUTHBIE JIATEKCHBIE IEPYATKU. XapaKTEPUCTUKU

TOKCHUYHBIX CBOMCTB ChIP b 1 BCIOMOT'aTCIIbHBIX MATCPUAIIOB YKA3aHbBI B Ta6J'II/IH€ 29.

Ta6HI/II_[a 29 — XapaKTepI/ICTI/IKa TOKCHUYHBIX CBOMCTB ChIpb U BCIIOMOTI'aTCIIBHBIX

MaTtepuanoB[32,33]

HaumenoBanue Knacc ArperatHoe | Bemnunna XapakTepHuCcTUKa
CBIPbS U ONACHOCTH | COCTOSIHUE IIPU ITAK, TOKCUYHOCTH
BCIIOMOTaTEIbHBIX YCIIOBUSAX mr/m®
MaTepuanoB IIPOM3BOJICTBA

O6uagaet pe3ko BbIPAKEHHBIM
pazapakarolliUM  JICHCTBUEM.
[Ipy nomagaHum Ha KOXKY
Harpus ruapokcun 2 TBEpOE 0,5 BBI3BIBAET XUMHYECKHE O3KOTH,
a npu JUTUTETBHOM
BO3JICIICTBUM MOXET BbHI3BATh
s3BBI U 9k3eMy. CHIIBHO
JEUCTBYET Ha  CIM3UCTHIC
000JI0UKH.

IIp1neBuHEBIE YaCTHLIBI
XJIODUCTOTO Kajus, Ionajas
Xiopua Kanus 3 TBEpIOE 5 Ha KOXHBIC PaHbl, YXyALIAIOT
ux 3a)KUBJICHUE. Ha
HEIIOBPEXKICHHYIO KOXy
XJIOPUCTBI KaJIMH BPEIHOIO
JEHCTBUS HE OKA3bIBAET.
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[MTJIK xuMHU4YecKuX BEIIECTB, UCIOJIb3YEMbIX HA paboueM MecTe B ayaUTOpHUU

223 2 xopmyca TIIY, cOOTBETCTBYIOT 4Oy CTUMBIM HOpMaMm [32, 33 ].

[Top axeHuE DIEKTP UIECKUM TOKOM

Jlns rip emoTBpAICHUS TTOP aXKEHUS JICKTP MUECKUM TOKOM, TJI€ P a3MeIarorcs
pabouee mecto ¢ 9BM B ayautopun 223 2 kopmyca TITY, o6opynoBanre oCcHaIIEHO
3aIUTHBIM 3a3€MJICHUEM, 3aHYJICHHEM B COOTBETCTBUM C TEXHUYECKUMH
TpeboBaHMsAMH 1O dKcIuTyaTanuu [34]. Tlo omacHOCTH MOpa)KEHUS IEKTP NI ECKUM
ToKOM nomenienue 223 2 xopmyca TIIY oTHOCUTCA K IEp BOMY KJIACCYy — MOMEUIEHUS
0e3 TMOBBINMICHHONW OMACHOCTH (CyX0€, XOpOIIO OTaIUIMBAEMOE, MOMEIIECHUE C
TOKOHETIP OBOAIIMMH ITOJIaMHU, ¢ TeMiiep atypoii 18-20°, ¢ Bnaxknocthio 40-50%) [35].

OCHOBHBIMU ~ HETIOCPEJICTBEHHBIMH  MPUYUHAMHU  DJIEKTPOTpaBMAaTU3MA,
SIBJISTFOTCSL:

— MPUKOCHOBEHHME K TOKOBEMYIIIUM YaCTSIM DJIEKTP OYCTAHOBKH, HAX O JSIIICHCT
O] HATIP SIKEHUEM;

— TPUKOCHOBEHHE K METAJIMYECKUM KOHCTPYKIUSIM 3JIEKTPOYCTAaHOBOK,
HAXOISIIUMCS TTOJ] HATIP SHKEHUEM;

— OIIMOOYHOE BKJIFOUEHHE AJIEKTP 0YCTAHOBKH WJIM HECOTJIACOBAHHBIX JEHCTBHUMA
00CITy>)KMBAIOIIETO Iep COHAJIa;

— TIOP aXKEHUE I1ar0BbIM HATIPSHKCHUEM U JIP .

OCHOBHBIMM TEXHUYECKUMHU CP €ICTBAMHU 3a1UTHI, coriacHo [TY D, sBiustoTcs:

— 3aIIUTHOE 3a3EMJICHHUE;

— aBTOMATHYECKOE OTKITFOUEHUE MUTAHUS,

— YCTp OMCTBA 3aITUTHOTO OTKITIOUCHHUS

— U30JIMPYIOIIKE SJIEKTP O3AIUTHBIE CP €/ICTBA;

— 3HAKH U TJIaKaThl 0€30MaCHOCTH.

Jnsa npenynpexaeHuss BO3MOMXHOTO MMOPaXKEHUS SJIEKTPUYECKUM TOKOM

paboTHHKa HE0OX0UMO COOITI0/1aTh OCHOBHBIE IIp aBua [35]:
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— BCE DJIEKTP MUECKHUE P OBOJA, UAYIIUE OT PAaCIp EACIUTEIbHBIX IIUTOB U Ha
paboune MecTa, JOJDKHBI OBITh HAAEKHO HW30JMPOBAHbl M 3AIIMUILIEHBI OT
MEXaHUYECKUX MOBP €K ACHU;

— Ip UIMEHEHUE 3aIIUTHBIX OTPaKICHUMN (Bp EMEHHBIX MU CTAITMOHAPHBIX);

— 0e30MacHOe pacloIoKeHUe TOKOBEAY IIINX YaCTel;

— MCI0JIb30BaHNE 3HAKOB 0€3011aCHOCTH;

— P UMEHEHUE CP €CTB MHNBHU1Y AJIbBHOW 3aLLIUTHI;

— coOI0IeHHE Mep JINYHOM 0€30MaCHOCTH.

DIeKTpOoycTaHOBKH B ayautopun 223 2 kopnyca TIIY BbIOJHEHBI B
COOTBETCTBUM ¢ TpeOoBanusasMu [1YD. Hanuuue cpencTs 3aluThl P €1y CMOTPEHO B
paboueid 30He. Takke B ULeENAX MNPOQPWIAKTUKH NEPUOJUYECKH TP OBOTUTCH

WHCTP yKTaXX pabOTHUKOB IO TEXHUKE 0€30TaCHOCTH.
5.3 Dxkosornueckas 0€301acHOCTh

B nmanHOM noapaszene  paccMaTpUBACTCd  XapakTep — BO3IEHUCTBUA
TP OEKTUP YEMOTO P ELIEHHS HA OKP yXKAIOLLY10 Cp eAy. BBIABIISIIOTCA IIp emonaracmple
VMCTOYHUKHA 3arps3HEHHs] OKDPYIKAKOIIEH Cpelbl, BO3HUKAIIINE B pE3YJIbTATe

peanuzaruu np easnaracMbix B BKP p erienwuii.

53.1.  Ananu3 BIusHUSA 00bEKTa UCCICAOBAHUS Ha aTMOChEpy

Bpennoe Bo3nelcTBUE MOTYT OKa3blBaTh BBIOPOCHI BPENHBIX BELIECTB NpPHU
BBITIOJTHEHUH Pa0oT Yep €3 BEHTWIALIMOHHYIO cucTeMy. C 1eN1bI0 0XP aHbl BO31YIIIHOTO
OacceiiHa Bce pabOTHI HOJKHBI P OBOAUTHCS B BBITSKHOM HIKa(dy NMp U BKIFOUEHHON

BCHTUWIAIIUN U oOecrieueHnn IrSpMETUYIHOCTU TaAP bl 1 YCTAHOBKM.

5.3.2.  AHanu3 BIUSHUS TP Ol1ecca UCCIeA0BaHMS HA THAP ochepy

B wuccrnenoBaHMM UCHONB3YIOTCS PacTBOpbl  mmienodyu u  conu. Jlus
TP €O TBPAIIICHUS HETaTUBHBIX BO3ICHCTBUH TP OBOJIUTCS OPTaHU3AIMS P a3aeIbHOTO
cOopa m XpaHEHHUS HEOPTaHHUYSCKHMX M OPTAaHWYECKHX OTXOJ0B, 00e3BpE)KMBAHHUC
KHCJTBIX M MIEIOYHBIX CTOKOB COTJIACHO YTBEP KICHHBIM HHCTP YKITUSAM, P ereHeparyst

P aCTBOpPUTETIEN.
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5.3.3.  AHanu3 BIUSHUSA I Ollecca UCCIeA0BaHUS Ha TUTOChepy

B naboparopuu CylecTBYIOT TBEp/AbIE€ OTXOJbl B BUAE OBITOBOIO MycoOpa,
KOTOPBIN BbIOpachiBaeTCsl B ypHY. TBepible OTXO0Abl MOAJIEKAT 00€3Bp CKUBAHUIO

METOJIOM CTEp MIN3allMU U BBIOP aChIBAIOTCS B MY COP HBIM KOHTEHHED .
5.4 be30nacHOCTb B Up €3BbIYAMHBIX CUTYALUSX

B nanmnom moapaznene BwisiBaeHbl UC, KOTOpbIE MOTYT BO3HUKHYTh NpHU
paspabotke npoektupyemoro B BKP pemienusi, oto6pakeHsl Ip aBuia TOBEICHUS B

takux YC, a TakKe CIUTaHUuP OBaHbI MEPOTIPUATHS 10 3AILMTE ITEP COHAJIA U HACETIEHUS.

54.1. Anxanus BeposaTHbIX UC, KOTOpbIE MOKET MHULIMUP OBATh OOBEKT

UCCIIEIOBAHMI, 1 000CHOBaHUE MEP ONPUATUM 1O Tp eAoTBpateHuto YC

Cormacao I'OCT P 22.0.02-94 YC — 310 0OCTaHOBKAa Ha OTp €ACICHHON
TEPPUTOPUM WIM AKBATOPUH, CIOXKHUBIIAACSI B pe3yjbTare aBapHUH, OMACHOTO
IPUPOTHOTO SIBJICHUS, KAaTacTpO(bl, CTUXUIHHOTO WM WHOTO O€NCTBUSA, KOTOPHIC
MOTYT TIOBJI€Yb WU MOBJIEKIH 32 COOON YeOBEUECKUE KEPTBHI, yIIEPO 310POBBIO
JIFOJIEV WJTH OKP Y KAIOIIEH MPUPOAHOM CP €A, 3HAUUTEN bHBIE MATEPHUAJIBHBIE TOTEPU U
Hap yIIEHUE YCI0BUMN )KUZHEAEATEIbHOCTH JTIOJIEH.

Tak kak 00bEKTOM UCCIIEOBAHUS SBIIIETCA (PapMalieBTUYECKAs Cy OCTaHIIMSA, TO
OCHOBHOM NP NUMHOM, CITOCOOCTBY IOIIEH BOSHUKHOBEHUIO U pa3BUTHIO YC, SABIAIOTCSA
omnOKM  mepcoHana (OpeJHaMEpEHHble  JCHCTBHUS,  HEOCTOPOXKHOCTh U

HEBHUMATEIBHOCTD) P paboTe ¢ cyOCTaHIMEN.

54.2. Ananuz BeposaTHbIX UC, KOTOpbIE MOTYT BO3HUKHYTh IIP ¥ TIP OBEACHUH

UCCIeI0BaHMM, 1 000CHOBaHUE MEP ONIPUATHH MO p eqoTBpaleHuto YC

C yuerom crneuupukd padOThl U HAJTUYUEM BBIYUCIUTEIBHON TEXHUKU
Haunbosnee BeposaTHOM UC sBisieTcss BOSHUKHOBEHHUE MOXKapa B ayauTopuu 223 2
kopmyca TITY. Iloxapnas ©6e€30mMacHOCTh JOJDKHAa OOECIEUMBATHCS CHUCTEMaMH
MPEIOTBPAIICHU II0Xapa W NPOTHUBOIIOXKAPHOW 3allUTBl, B TOM YHUCIE

OPraHn3allMOHHO-TCXHUYCCKUMHU MCP OIIPp UATHUSAMMU.
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OCHOBHBIC UICTOYHUKHN BO3HUKHOBEHHUS TTOXKapa:

— TOKU KOP OTKOT'0 3aMbIKaHUS,

— HEOP ©KHOCTh pabOTHUKA TP U paboTe C 000 y/I0BaHUEM;

— HEUCIIP aBHOCTh YCTP OMCTBA KOMITbIOTEPA U DJIEKTP OCETEH;

— Bocruiamenenue [1K u3-3a neperp y3ku.

[Tox moskapHOM 1P 0(PUITAKTAKON TTOHUMAETCS 00yYCHHUE TMOKap HOM TEXHUKE
0€30MacCHOCTH M KOMIUIEKC MEpOTpPUSITUI, HAMpaBICHHBIX HA IMPEayNpEeKICHNS
MOXap OB.

[ToxxapHast 6e30macHOCTh 00ecneunBaeTCsl KOMILIEKCOM Mep OnpusiTHiA [36]:

— OpraHu3alys MOKapHOU OXPaHBI;

— MacnopTU3alus BELIECTB, MaTepHaloB, W3ACIHUNA, TEXHOJIOTUYECKHX
NP OILIECCOB, 3JaHUNA U COOpPYXKEHUH OOBEKTOB B YacTU OOECIEUYEHHs IMOKapHOM
0e30I1aCHOCTH;

— pas3paboTka W peanu3alys HOPM MU TPaBWI MOXKapHOW 0e30MacHOCTH,
WHCTPYKIIMHA O TIOPSAKE OOpalieHuss ¢ I0XapOOMaCHBIMU BEIIECTBAMH U
MaTep MaJiaMu, O COOJIIOICHNH TP OTUBOIIOKAPHOTO P ©KUMa U JCHCTBUSIX JT0IeH TIpU
BO3HMKHOBEHUH M1OKAP a;

— TIOP SIJIOK XpaHEHHUS BEUIECTB U MAaTEP MAJIOB, TYILIEHUE KOTOP bIX HEJIOITY CTUMO
OJHUMU M TEMH K€ CPElICTBAaMU, B 3aBUCUMOCTH OT UX (PUIUKO-XUMUYECKUX U
M0ap OOTACHBIX CBOMCTB;

— OCHOBHBIE€ BHJIbl, KOJIUYECTBO, pa3MelleHHUEe U O0CITyKUBAHUE MOXKAPHOU
texHuku 1o 'OCT 12.4.0009.

Cormacno ®3-123, HIIb 104-03 «IIpoekTupoBaHWE CHUCTEM OMNOBEHICHUS
JIFOZIEH O TIOKap € B 3IaHUSIX U COOPYKEHUSIX» [37] 1151 OTIOBEILIEHUS] O BO3HUKHOBEHUN
noskapa B KaKJIOM MIOMEIIEHUN MOTY T HCIIOJIb30BaThCs CIEY IOIIHE CIIOCOOBI:

— MoJ1a4ya 3BYKOBBIX U (MJIM) CBETOBBIX CUTHAJIOB BO BCE MOMEIIECHUS 3/1aHUS C
MOCTOSTHHBIM UJIA BP EMEHHBIM P €ObIBAHUEM JIFOJICH;

— TpAaHCHANMUS TEKCOB O HEOOXOJMMOCTH 3BaKyalldd, MyTAX HBaKyallvy,
HAMpaBJICHUU ABWKEHUS M JIPYTUX JCHCTBUSX, HANPAaBJIECHHBIX Ha OOECHeuYcHHE

0€30IaCHOCTH TIOJIEH;
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— TpaHCHANUSA CHENHATBLHO pa3pabOTaHHBIX TEKCTOB, HAIPABICHHBIX Ha
P €O TBPAIICHUE TAHUKHU U JIP YTUX SIBJICHUH, Y CIIOKHSIONINX 3BAKY aIHIO;

— pa3MeIIeHre YBaKy allMOHHBIX 3HAKOB 0€30TIaCHOCTH Ha MMy TSIX dBaKyalluu;

— BKJIFOUEHHE 3BAKyallMOHHBIX 3HAKOB 0€30MaCHOCTH;

— CBA3b MOKaP HOT'O ITOCTa-TUCTIETYEP CKOU C 30HAMU ITOKAPHOTO OTIOBEIICHHS.

Aynutopust 223 2 kopnyca TIIY ocHaimieHa mnepBUYHBIMHU CpPEICTBAMHU
noxkaporyureaus (Tadnuna 30): ormerymmrensmu OY-3  lmt., OII-3, lmr.
(mpenHa3HA4YeHBl IS TYIICHUS JIFOOBIX MaTepUalioB, MPEIMETOB M BEIIECTB,

npumensiercs 11 tymenus [TIK u oprrexHukuy, kinacc noxapoB A, E.).

Tabnmuma 30 — Tumbl UCHONB3yeMbIX OTHETYHIMTENEH TMpU ToXape B
AJIEKTP Oy CTAHOBKAX
Hanp sisxenue, kB Tum oraerymutens (MapKka)
o 1,0 nop oukoBbIii (cepuu OIT)
0 10,0 yraekucaoTHbI (cepun OY)

Cormacno HIIb 105-03 [38] mnomemiende, nOpeaHa3HAYCHHOE IS
[P OCKTUP OBAHUS M UCIIOJIb30BAHUS PE3YJIbTATOB NP OEKTa, OTHOCUTCS K Tumy [I-2a

(Tabmuma 31).

Ta6numa 31 — Kateropuu nomerieHu o mo>xap Hoi 0acHOCTH

Kareropus nomemenus XapakTepuCTUKa BEIIECTB U MaTEPUAIIOB,
HaxoAAmuxcs (0OpaIiaoyXcs) B MOMEIEHUH

30HBI, pPacCHOJIOKEHHbIE B IOMELICHUSX, B KOTOPBIX
oOpamatotcsi  TBepAble  TOprOYMe  BEIIeCTBAa B
I1-2a KOJIMYECTBE, IIPH KOTOPOM yJAe€lbHasg IOXKapHasg
Harpy3ka CoOCTaBJsieT He MeHee | Merampkoyns Ha
KBaJIpAaTHBIN METP.

B xopmyce 2 TIIY umeercs noxxapHas aBTOMaTHKa, CHTHalIU3auusd. B cinydae
BO3HUKHOBEHUS 3aropaHus 110001 yBUACBIINN JOJKEH HE3aMEIUTENBHO 3asIBUTH 00
UMHIUICHTE B MOXapHyIO cinyx0y mo tenepony 01, wim MOXHO cOOOUIUTH O

npoucHiecTBUM Mo obmemy Homepy 112 u cobmronate nokoi. I1lo Bo3MoxkHOCTH
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OPUHATH MEpPbl 1O SBaKyallUd JIOJEH, TYILICHUIO MOXapa M COXPaHHOCTU
MaTep MaJIbHBIX LIEHHOCTEH.
Cormacno [36 — 38] ayaurtopuss 223 2 xopmyca TIIY coortBerctByer

Tp eOOBAHMSIM.

BreiBoa o riraBe

[Ipu nmposeaenun COYT [39] Obutn 3aMepeHbl YPOBHH COOTBETCTBYIOIIUX
(GaKTOpOB U YCTAaHOBJIEHO, YTO OHU HE MpEBBINIAIOT HOPM, YKa3aHHbIX B ['OCTax,
CHullax u 1p yrux HOpMaTUBHBIX JOKYMEHTAX.

OCHOBHBIM  (paKTOpOM, BIHUSAIOIIUM Ha MPOU3BOIAUTEIIBHOCTD JIIOZEH,
3aHUMAIOLIUXCS JTAHHBIM HCCIIEIOBAHHUEM, SIBISAIOTCS KOMMOpPTHBIE U Oe30macHbIe
ycnoBus Tpyna. B naGoparopuu ycinoBus Tpyia XapakTepu3yOTCs BO3MOYKHOCTBIO
BO3JCICTBUSI HA COTPYIHHUKOB CIEOYIOLIUX IPOU3BOACTBEHHBIX (DaKTOPOB:
BBIJICJICHUE  BpPEIHBIX  BEUIECTB, JIEWCTBHE  MMKPOKJIMMATA, IapameTpoB
TEXHOJIOTUYECKOTO 000pYy10BaHUS U paboyeil 30HbI.

Takum 006pa3omM, B JaHHOM pa3zjese ObLIM PacCMOTPEHBI BOMIPOCH TEXHUKU
0€30MacHOCTH MPU paboTe C BPEIHBIMHU BEIIECTBAMH, a TAKKE IPOaHAIN3UPOBAHBI
BpEIHbIC U OMACHbIE (PAKTOP bI, BIUSIONINE HA 370D OBbE YEIOBEKa. bbIjIn OTMEUeHbI
VCTOYHUKHA HETaTUBHOI'O BO3IEHCTBUSA, MEPbl KOJUIEKTUBHOM M WHIMUBUAYaJILHOU
3aILUTHI.

CornacHo npoOBEIEHHOMY aHallu3y, ycloBus Ha paboyem mecte no OBIID

COOTBCTCTBYIOT HOpMaM U HC IIP CBBIIIAIOT JOITY CTUMbBIX 3Ha4YCHUH.
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3AKJIIOUEHUE

B xonme mnpoBeneHus HUCCIEAOBaHUN MO  BOJbTaAMIIEPOMETPUYECKOMY
onpeaenenuto MH/I c ucnonpzoanuem CYD noyyeHsl CleIyOIIHE P e3yIbTaThI:

1. OGoOmensl nuTepaTypHble JaHHbIe Mo omnpenenenuro MHJI paznuunbmvm
METOJaMH, B TOM YUCJIE€ METOJIOM BOJIbTAMIIEPOMETPHH.

2. HccnemoBaHo 31eKTpOXUMHYECKOE IToBeneHne MoJieKy el IH /] n y ctanoBIieHo,
YTO COEIWHEHHUE TOABEPTACTCS P OLECCY AIEKTP OOKUCICHHUS Ha TIOBEP XHOCTH
pabouero 3JeKTp o/a.

3. IlogoOpansl paboune ycnoBusi ompenenenus MHJ] na CYD, a wumeHHO:
(hOHOBBIM AIEKTP OJIUT, MOTEHIIUAJ U BP €MsI AJIEKTP 0JIU3a, CKOP OCTh P a3BEPTKU
NOTEHIIHaJA.

4. Pa3paborana MeToauka KoJndecTBeHHOro omnpexaeneaus HWHJ[ meromom
BOJIbTAMIIEPOMETPUH, KOTOpas MO3BOJISICT NPOBOJUTh aHAIW3 CyOCTaHIIHM:
Jana3oH JUHEMHOCTH TP aayrupoBovHOro rp apuka ot 0,6 10 7,2 MKkM; tip enien

oonapyxenus 0,18 MxM.
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