Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepannn
®denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEe/IbHOE YUPEkKIEHUE
BBICIIIETO 00pa30BaHuUs

«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWHN NOJUTEXHUYECKWI YHUBEPCUTET»

[Ixoma UmxeHepHas MIKOJIA SAEPHBIX TEXHOJIOTUN

Hampasnenue noarorosku 14.03.02 SAnepubie Gus3nka U TEXHOJIOTUU

OT,I[GJ'IGHI/IG mKoJbl OTaeNIeHNE SASPHO-TOILNIMBHOTO ITUKJIA

BAKAJIABPCKASA PABOTA

Tema paboTsl

I/Isyqenne BJIMAHHUSA KOJINIECTBA OCAAKOB HA PE3YJIbTATHI U3MEPCHUSN

IJIOTHOCTH ITOTOKA pajaoHa

YK 539.163:546.2:551.577

CryneHt
I'pynna [g7(0] Hoanuch Jara
0A4A Yan Hesan Xay
PykoBogurens
JonKHOCTD (1% (0] Yuenas crenens, Moanuch Jata
3BaHHUE
Houent OATI] PoixakoBa H.K. K.p-M.H
KOHCYJIbTAHTBI:
ITo pazneny «®uHAHCOBBII MEHEKMEHT, pecypcodrPEeKTHBHOCT U PECYpCOCOEpPEKEHUE
JloJzKHOCTH (1% (0] Yuenasn crenens, Iloanucn Jlata
3BaHHUE
Houent OCT'H MensnkoBa E.B. K.3.H.
ITo pazneny «ConmaibHasi OTBETCTBEHHOCThY
JloJzKHOCTH [01% (0] Yuenas crenens, Iloanucs Jlata
3BaHHUE
Accuctent OATI] I'oronesa T.C. K.(b-M.H.
JOIIYCTUTHD K 3AILIUTE:
PykoBoaurens OOII DdPUO YeHad CTeMeHE, Hoanucn JaTa
3BaHHUEC
Snepnble pu3uKa u
sIep ¢ berukos I1.H K.T.H.
TEXHOJOTUU

Tomck — 2018 .




IInanupyemsl pe3ybTaThbl 00y4eHHs

Kon
pe3yib-
TaTa

Pesynbrar 00yueHus
(KOMIeTeHIIUN )

P1

JleMOHCTpHpOBaTh KYJIbTYPY MBIIUICHHS, CIIOCOOHOCTh K OOOOICHHIO, aHAIH3Y,
BOCHIPUATHIO WH(POPMAIUU, MOCTAHOBKE IIEM W BBIOOPY MyTeH €€ TOCTHIKEHUS,
CTpEMIICHHSI K CaMOPa3BUTHIO, TMOBBINICHUIO CBOCH KBAIM(UKAIMM W MacTepCTBA,
BIIQJICHHE OCHOBHBIMU METOJIaMH, CIIOCOOaMU U CPEICTBAMHU IOTYYCHHS, XPAHCHUS,
nepepaboTku HMH(OpPMAIMK, HABBIKKM pPabOThl C KOMIIBIOTEPOM KaK CpPEICTBOM
yrpaBieHus: nHpopManuen; crmocoOHOCTh paboThl ¢ MH(pOpMaNKed B TIOO0ATBHBIX
KOMITBIOTEPHBIX CETSIX.

P2

CriocoOHOCTh JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO U
IIUCBMEHHYIO pe€4b;, KPUTHYECKH OLICHMBATb CBOM JOCTOMHCTBA M HEJOCTaTKH,
HamMeyaTb IYyTM M BBIOUPATH CPEACTBA pa3BUTUS JOCTOMHCTB M YCTpaHEHUs
HEJOCTaTKOB.

P3

['0TOBHOCTBIO K KOOTEpalMK ¢ KOJIeraMH, paboTe B KOJUIEKTUBE; K OpTraHU3aIiN
paboThl MaJbIX KOJUICKTHBOB HMCIOJHUTENCH, IJIAHUPOBAHUIO pabOTHI TEpCOHANA M
(OHJIOB OIUIATHI TPY/Ia; TEHEPUPOBATH OPTAHU3AIMOHHO-YIIPABICHYCCKUX PEIICHUS B
HECTaHJAPTHBIX CHUTYyalUsX W HECTH 3a HHUX OTBETCTBEHHOCTH; K pa3paboTKe
OIICPAaTUBHLIX IIJIAHOB pa6OTI)I NEPBHUYHBIX IMPOU3BOACTBCHHBIX HOI[pEBI[CJ'ICHHfI;
OCYIIECTBIICHHIO M aHAJIM3y HCCIEIOBATEILCKOW U TEXHOJIOTUYECKON IEATeNbHOCTH
KaK 0ObEKTa YIpaBJIECHUSI.

P4

YMeHue ucrosib30BaTh HOPMaTUBHBIE IPABOBBIE JOKYMEHTBI B CBOEH JIEATEIBHOCTH;
HCIIOJIB30BAaTh OCHOBHBIE IIOJIO)KEHUS W METOJBl COLIMAJbHBIX, I'YMAaHUTAPHBIX H
HSKOHOMHMYECKMX HAyK IpPH PELICHUHM COLHUANbHBIX M MpOo(ecCHOHANBHBIX 3ajad,
aHAJIM3UPOBATh  COLMAJIBbHO-3HAUYMMBbIE MpPOOJIEMBI U IPOLECCH; OCO3HABATh
COLMAJIBHYIO 3HAUUMOCTh CBoed Oyaymell mnpodeccun, o0nagaTh BBICOKOH
MOTHBAIIMEH K BBIITOJIHEHUIO TPO(ECCHOHATILHOM IS TEIbHOCTH.

P5

BJ'IaI[eTI) OIHHUM M3 MHOCTPAHHLIX A3BIKOB HA YPOBHC HC HHMIKC Pa3rOBOPHOTO.

P6

Brnagets  cpeacTBaMuM  CaMOCTOSITEIBHOTO,  METOAMYECKHM  MPaBUIBHOTO
HCIIOJB30BaHUs METOJ0B (1)I/IBI/I‘~IGCKOFO BOCITMTAHUSA U YKPCIUICHUA 310POBbsA, TOTOB K
JOCTUKEHHUIO JIOJDKHOTO YPOBHSI (PM3WYECKOM MOJITOTOBICHHOCTH JUIsl 00ecreveHus
TTOJTHOLIEHHOMW COIMAIbHON U TPO(ECCHOHATILHON e TEIHHOCTH.

P7

Hcnons3oBaTh OCHOBHBIC 3aKOHBbI C€CTCCTBCHHOHAYYHbIX JUCIHUITIIINH B
HpO(bGCCHOHaHLHOﬁ ACATCIIBHOCTU, MPUMEHATh METOJIbl MATCMATHYCCKOI'0 aHaJIM3a U
MOJCIIMPOBAHUS, TCOPECTUUCCKOI'O M SKCIICPUMCHTAJILHOTO NCCJICJOBAHU .

P8

Brnagerb OCHOBHBIMM METOJAaMH 3alllUThl MPOM3BOACTBEHHOIO I€pCOHaia U
HaceJICHUs OT BO3MOKHBIX MTOCIIE/ICTBHUH aBapuil, KaTacTpod, CTUXUIHBIX OeacTBuit; 1
OBITb TOTOBBIM K OIIEHKE SIAEPHOM W paJuallMOHHOM O€30MacCHOCTH, K OIIEHKE
BO3/ICHCTBUS Ha OKPYXKAIOIIYIO Cpeay, K KOHTPOIIIO 33 COOII0IEHUEM 3KOIOIMYECKON
0€30MacHOCTH, TEXHUKHW O€30MacHOCTH, HOPM M TMpaBWJ MPOU3BOACTBEHHOMN
CaHWTApUH, TOXKAPHOW, PATUALMOHHOM M sSAEpHON OEe30MacHOCTH, HOPM OXpaHbI
TpyJda; K KOHTPOJIIO COOTBETCTBHS pa3padaThIBa€MbIX HPOEKTOB U TEXHUYECKOU
JOKYMEHTAIlMH CTaHJIapTaM, TEXHUUECKUM YCIOBHUAM, TpeOOBaHUSAM 0€30MacHOCTH U
IpYTMM  HOPMAaTHUBHBIM  JOKYMEHTaM; 3a COOJIOJEHHEM TEXHOJOTHYEeCKOU
JUCLUIUIMHBL U 00CITYKUBAaHUIO TEXHOJIOTHYECKOTO 000pYI0BaHUS ; M K OpraHU3aluu
3alUThl O0BEKTOB UHTEIEKTYyalIbHOM COOCTBEHHOCTH U PE3y/bTaTOB MCCIEA0BaHUN
U pa3pabOTOK KaK KOMMEPUYECKOH TalHBl MPEeANpUATHS; U NOHUMATh CYIIHOCTh U
3HaueHue HMH(OpPMAalMKU B Pa3BUTHUU COBPEMEHHOT0 HMH(OPMALMOHHOIO OOIIECTBA,
CO3HaBaTh ONACHOCTUM W YrpO3bl, BO3HMKAIOIIME B 3TOM Ipoliecce, COoOI0AaTh
OCHOBHBIC TpeOoBaHUs HHGOPMAIIMOHHONW O€30MaCHOCTH, B TOM YHCIIE 3allUThl

2



TOCYJAapCTBEHHOM TAHBI).

P9

YMeTh MpOU3BOAUTH pacdeT M IMPOEKTUPOBAHHE JAeTalied M Y3JIOB MPHOOpPOB U
YCTAaHOBOK B COOTBETCTBHUHM C TEXHHYECKHM 3aJaHUEM C HCIIOJIB30BAHUEM
CTaHJAPTHBIX CPEACTB aBTOMATU3ALUHU IPOSKTUPOBAHNUS; pa3padaThIBaTh MIPOCKTHYIO
U pabouyr0 TEXHHUYECKYIO JOKYMEHTAlLUI0, O(GOpMIIEHHUE 3aKOHYEHHBIX MPOEKTHO-
KOHCTPYKTOPCKUX paboT; MPOBOAUTH MPEABAPUTEIHHOTO TEXHHUKO-3KOHOMHYECKOTO
000CHOBaHHUS IPOEKTHBIX PACYETOB YCTAHOBOK U IPUOOPOB.

P10

['0TOBHOCTH K OKCIUTyaTalli COBPEMEHHOTO (HU3MYECKOro O00OpyIOBaHUS U
npuOOpoOB, K OCBOCHHIO TEXHOJOTHYECKHX MPOIECCOB B XOJA€ MOATOTOBKU
IIPOM3BOJICTBA HOBBIX MaTEpHUaJIOB, NPUOOPOB, YCTAHOBOK M CUCTEM; K HaJaJKe,
HACTpOIKe, pPEeryjipoBKE U OIBITHOW MpPOBEpKE OOOpPYIOBAaHUS M MPOTPAMMHBIX
CPEICTB; K MOHTaXy, HaJAJKe, UCHBITAHUIO U CJaye B AKCIUIYaTal[MIO OIBITHBIX
00pa31oB npubOPOB, YCTAHOBOK, Y3JIOB, CUCTEM U JICTaJICH.

P11

CnocoOHOCTh K opranu3alivii METPOJIOTrMYCCKOro o0ecreyeHUsT TEXHOJOTHYECKUX
IIpoueCCoOB, K MCIIOJIb30BAHHIO THUIIOBBIX MCTOAOB KOHTPOJIA KAa4CCTBA BBIHYCKaeMOﬁ
MPOAYKIMH, U K ONCHKC MHHOBAITMOHHOT'O MOTCHIMAJIa HOBOM IMPOAYKIIHH.

P12

CriocoOHOCTH HCIT0JIb30BaTh MH(POPMALMOHHBIE TEXHOJIOTUH ITPU pa3pabOTKe HOBBIX
YCTaHOBOK, MaTepuajoB M HOpubOpoB, K cOOpy U aHaiuu3y HUH(POPMALUOHHBIX
UCXOJHBIX JaHHBIX Ul HPOEKTHUPOBAHUS NPUOOPOB M YCTAaHOBOK; TEXHUYECKHE
CpeacTBa JUIsI W3MEPEHHUsT OCHOBHBIX I1apaMeTPOB OOBEKTOB WCCIEAOBAHMS, K
MOJIFOTOBKE JAAHHBIX Ul COCTaBJIEHHUS 0030pOB, OTUETOB M HAYUHBIX ITyOJMKAIMIL; K
COCTaBJICHUIO OTYETa IO BBHIIOJHEHHOMY 3a/laHH0, K Y4YacTHIO BO BHEAPEHUU
pe3yabTaTOB MCCIENOBAaHUN M pPa3pabOTOK; M IPOBEIEHHUS MaTeMaTHYECKOTro
MOJIETTMPOBAaHMSI IIPOIIECCOB M OOBEKTOB Ha 0a3e CTAaHAApTHBIX IAKETOB
aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHMS U HCCIIEIOBAHU.

P13

YMeTh TOTOBUTh HCXOAHBIE MJaHHBIE s BBIOOpPa W OOOCHOBaHHMSA HAy4HO-
TEXHUYECKUX M OPraHU3alMOHHBIX PEIICHUH Ha OCHOBE YKOHOMHYECKOIO AHAIU3A;
HCIOJIb30BaTh HAYYHO-TEXHUYECKYI0O MH(POPMAIUIO, OTEYECTBEHHBIN U 3apyOexHbIN
OTIBIT IO TEMATUKE UCCIIEI0BaHNs, COBPEMEHHbIE KOMITbIOTEPHbIE TEXHOJIOTUHU U Oa3bl
JAaHHBIX B CBOEH MpeAMETHON 00JIacTH; U BBINOJHATH pabOTHI MO CTaHIAPTU3ALMU U
MOJrOTOBKE K CEepTU(UKALMU TEXHUYECKUX CpPEACTB, CHCTEM, IPOILIECCOB,
000py/I0BaHUSI U MaTEPUAJIOB;

P14

['0TOBHOCTH K TIPOBEICHHUIO (DU3MUECKUX IKCIIEPHUMEHTOB IO 33JJaHHOW METOMMKE,
COCTAaBJICHUIO OINHCAHHUA TPOBOAUMBIX I/ICCJ'IGI[OBaHI/Iﬁ U aHaIN3y pPE3yJIbTAaTOB;
aHalM3y 3aTpaT U Pe3yNbTaToOB JIEATEIHHOCTH MPOU3BOJCTBEHHBIX MOAPA3IEICHUN; K
pa3paboTKM  CHOCOOOB  TNMPUMEHEHHS  SJIEPHO-DHEPIeTHYECKUX,  IIJIA3MEHHBIX,
na3epHblx, CBY 1 MOIIHBIX UMITYIBCHBIX YCTAHOBOK, SJIEKTPOHHBIX, HEUTPOHHBIX U
IMPOTOHHBIX ITYYKOB, MCTOI0B SKCHepHMCHTaﬂbHOﬁ (1)I/I3I/IKI/I B pCHICHUU TCXHUYCCKUX,
TEXHOJIOTUYECKUX U MEIUIIMHCKUX MPOOIIeM.

P15

CnocoOHOCTh K NMPUEMKE U OCBOCHHUIO BBOAMMOIO OOOPYJIOBaHMS, COCTaBICHHIO
MHCTPYKLMM TI0 OKCIUTyaTallud OOOpyJIOBaHMS M IPOrPaMM MCIBITAHUM; K
COCTaBJICHUIO TEXHUYECKOW TOKyMeHTaluu (TpadukoB padOT, MHCTPYKLUHUH, TUIAHOB,
CMET, 3asIBOK Ha MaTepuabl, 000pyJ0BaHUE), a TAK)KE YCTAHOBJICHHOM OTYETHOCTH 110
YTBEp)KIEHHBIM (opMamM; W K OpraHm3anmud pabodmx MeECT, HX TEXHHYECKOMY
OCHAIIIEHUIO, pa3MEIEHUIO TEXHOJIOTHYECKOr0 000pYAOBaHUS.




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepannn
®denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEe/IbHOE YUPEkKIEHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

[Ixoma UmxeHepHas MIKOJIA SIAEPHBIX TEXHOJIOTHH

Hampasnenue noarorosku 14.03.02 SAnepubie Gus3nka U TEXHOJIOTUU

OT,I[GJ'IGHI/IG mKoJbl OTaeNIeHNE SASPHO-TOILNIMBHOTO ITUKJIA

YTBEPXIAIO:
PyxoBonutens OOII
borukos [1.H.
(IMommuce)  (Mara) (®.1.0.)
3AJJAHHUE
HA BBINOJIHEHHE BBIMYCKHOI KBAJIN(PUKATMOHHON PadoThl
B dopwme:
bakanaspckas pabota
CryneHry:
I'pynna (0] 4 (0]
0A4A Yan HesH Xay
Tema paboThI:

I/I3y‘~I€HI/I€ BJIMAHHUA KOJMYCCTBA OCAAKOB Ha PE3YJIbTAThl USMCPCHUS IJIOTHOCTH ITIOTOKA paaoHa.

VYTBepxkaeHa MPUKA30M JTUPEKTOpa (1aTa, HOMEP)

| Ne 2199/c o 28.03.2018r.

Cpok cauu CTYJEHTOM BBIMOJHEHHON paOOThI: ‘ 13.06.2018
TEXHUYECKOE 3AJIAHUE:
Hcxonnbie nanHble K padoTe 1) Pamuomerpsl pagona Anbgapan [Tntoc.
2) Mertoauku u3MepeHus MIIOTHOCTH MTOTOKA PaJIoHa.
3) [Maumnble caiita «['mCMeTEO» O KOJIMYECTBA
0CaJIKOB.
4) CraTHCTHYECKHUE METOIbI aHATH3A.
IMepeuens moaiexamux uccaegosanuio, | 1) IlpoBenenue o0030pa JUTEpaTypbl MO  TeMe
NPOEKTHPOBAHUIO  Pa3padoTKe UCCIICJIOBAHMS.
BOIPOCOB 2) BbI0Op METOI0B UCCIICIOBAHMS.
3) IIpoBeneHue 3KCIIEPUMEHTA.
4) AHanu3 MoJy4eHHBIX PE3YJIbTATOB.
5) ®uHAHCOBBII MEHEIKMEHT.
6) CoruranbHast OTBETCTBEHHOCTb.
7) BBIBOJIBI M 3aKIIIOUCHHE.

KoHcyJbTaHTBI 10 pa3jenaM BbIYCKHOM KBATH(PHUKALNOHHO padoThI

Pa3ngen

KoncyabTant

duHaHCOBBIM MEHEIKMEHT,
pecypcodhHEKTUBHOCTD U
pecypcocOepexeHne

MenbmnkoBa E.B.

CorunanbHast OTBETCTBEHHOCTD

TI'oronesa T.C.




HaszBanus pa3aeioB, KOTOPbIC T0JKHBI ObITh HANMCAHBI HA PYCCKOM fI3bIKE:

Beenenue

O0630p aHUTEpaTypHI

IIpoBecTu SKCIEPUMEHT U aHAIU3 PE3yJIbTAaTOB U3MEPEHUN

DUHAHCOBBIN MEHEDKMEHT, pecypcodPPEeKTUBHOCTD U pecypcocOepexeHme

ConuanpHas OTBETCTBEHHOCTD

JaTa BbI/Ia4¥ 32]aHUsI HA BBINOJIHEHHE BBINYCKHOM 13.06.2018
KBATU(PUKANMOHHOK padoThI N0 JUHEHHOMY rpadurky
3anaHue BbI1aJI PYKOBOAUTEJIb:
JloKHOCTD (1% (0] ‘YueHasi cTeneHb, Moanuch Jara
3BaHHUE
Houent OATL] Prpkakosa H.K. K.Q-M.H 13.06.2018
3anaHue NPUHSAJ K HCIIOJIHEHUIO CTY/ICHT:
I'pynna (0] 700} Moanucy Jarta
0A4A Yan Hesau Xay 13.06.2018




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepannn
®denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEe/IbHOE YUPEkKIEHUE

BBICILIET0 00pa30BaHuUs

«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

[Ixona_ MHkeHepHas NIKOJIA A/IEPHBIX TEXHOJOTUN

Hampasnenue noarorosku 14.03.02 SAnepubie Gus3nka U TEXHOJIOTUU
Otnenenue mkosbl OTAEIEHNUE A1IEPHO-TOIIMBHOIO IUKJIA

Ilepuon BeInONHEHUS BeceHHui cemectp 2017/2018 yueGHoro roaa

dopma npeacTaBieHus: pabOTHI:

bakanaBpckas pabora

KAJIEHJIAPHBIN PEUTUHI -TIJIAH
BBINOJIHEHHS1 0aKaIaBPCKOil padoThI

Cpok cauu CTYJ€HTOM BBIMOJHEHHON paOOThI: 13.06.2018
Jara Ha3zBaHnue pa3nena (Mmoay.s) / MaxkcuMaJibHbIi
KOHTPOJsA BHUJI paboThl (MCCIC0BAHUS) 0an1 pa3aena (MoayJis)
13.04.18 CocTaBlieHHE U YTBEP)KJIEHUE TEXHUYECKOIO 3aJIJaHUs
16.04.18 [TonGop u u3yueHne MaTepralioB Mo TEME
21.04.18 Br160p HarnpaBieHue uccie10BaHus
14.05.18 [TpoBeaeHue 3KCIIEpUMEHTA
09.06.18 AHanu3 U onucaHue pe3ynbTaToB
13.06.18 [Tonroroska k 3ammure BKP
CocraBul IpenoiaBaTelib:
JloJzKHOCTH (1% (0] Yuenas crenenb, Iloanucn Hara
3BaHHUE
Jouent OATIL] Prpkakosa H.K. K.G-M.H
COI'JIACOBAHO:
PykoBoaurens OOIN DdPUO YueHasi cTelneHb, Ioanucn Jlara
3BaHHUE
SnepHble puznKa u berukos I1.H K.T.H.
TEXHOJIOTUH




_ 3AAHME JUISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
CryneHry:
'pynna DPUO
0A4A Yan Hesn Xay
IIkoua MATHI Otaenenne mkoas1 (HOII) ATL
14.03.02 Anepubie pusmnka u
OﬁyPOBeHb BaKanaBp HanpasieHue/cnenuajbHOCTD TexHosorny/ Pagnanmonnas
pasoBaHus
0€3011aCHOCTh OKPY’)KAIOIICH CPe/Ibl

pecypcocOepekeHne»:

Hcxoaublie n1aHHbIe K pa3aeny «DUHAHCOBbIH MEHEIKMEHT, pecypcodGPeKTUBHOCTD U

1. Cmoumocmo pecypcoe Hayunozo uccaedosanus (HHU):
MaAMepUaAIbHO-MEXHUYECKUX, IHEPLEMUUECKUX, (PUHAHCOBDIX,
UHQDOPMAYUOHHBIX U YETIOBEUECKUX

2. Hopmbl u Hopmamuesl pacxo008anus pecypcos

3. chonwyemaﬂ cucmema H(,UZOZOO@]ZO.?ICQHM/‘I, cmaeku
HA102086, OMHMC]ZQHMIJ, auCKOHmLIPOGGHu}l u erz)umosanu}l

Pabota ¢ nuadpopmanmeit, npeacTaBICHHON
B POCCUHCKUX M MHOCTPAHHBIX HAYYHBIX
MyOJIMKAIUSAX, AaHATUTHYECKIX
MaTepuaiax, CTaTHCTUISCKUX
OIOJUTETEHSIX U M3/IaHUSIX, HOPMAaTHBHO-
MIPABOBBIX IOKYMEHTAX

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX UCCIICTOBAHUIO, IPOCKTUPOBAHUIO U pa3paﬁoTKe:

1. Oyenka xommepuecko2o nomenyuana, NEPCReKMUEHOCU U
anemepramus nposedenus HU ¢ nozuyuu
pecypcosgppexmusnocmu u pecypcocoepedcerust

OneHoyHas KapTa KOHKYPEHTHBIX
TEXHUUYECKUX PELICHUN

2. Ilanuposanue u gopmuposanue O6100HCema Hay4HbIX
uccneoo8anuli

Hepapxuueckas cTpykrypa paboT

3. Onpeoenenue pecypchoti (pecypcocbepeeaiouyetr),
unancogotl, 61004cemnol, COYUAIbHOU U IKOHOMULECKOU
aghpexmusnocmu Uccied08aHus.

SWOT-ananu3

Ilepeuenn rpapuueckoro MaTepuasia (c moyHvlM yYKa3anuem 0013amenvHblX yuepmedicell):

2. Mampuya SWOT
3. I'paghux nposedenus u 6100xcem HU

1. Oyenka KOHKYPEeHmoCnoCoOHOCMU MEXHUYECKUX PeuleHUll

4. Oyenxa pecypcHou, (puHancoBou u I9KoHoMu4eckol s¢hgpexmusnocmu HU

‘ JaTa BbI1auu 3a1aHusA JJIA pa3jiesia no JuHeiHomy rpaduxy |

3a,Z[aHI/Ie BbIJAJI KOHCYJIbTAHT!

HoaxHocTh 1017 (0 Yuenan IMognucek Jara
CTeneHb,
3BaHHE
JlouieHT oTaeneHus
COLIMATBHO- MenbmukoBa E.B K.3.H.
T'YMaHUTAPHBIX HAYK
3ajgaHue MPUHSI K HCHOJHEHUIO CTYECHT:
I'pynna PHUO IHoanuck Hara
0A4A Yan Hesin Xay




3AJJAHUE JIJISI PA3JIEJIA
«COLUAJIBHASI OTBETCTBEHHOCTb»

CTyneHry:
'pynna DUO
0A4A Yan Hesn Xay
Ixona ATHI Otnenenne mxoabl (HOL) no
14.03.02 Anepubie ¢puszuka u
06;72[1)3003:::“ a BaKanaBp HanpasJ/ienune/cnenquaabHOCTh TEeXHOJIOTUuun/ Pa,I[I/IaL[I/IOHHa}I
0€30MaCHOCTH OKPY’KaIOLIeH Cpeibl

Hcxoanblie JaHHBIE K pasaeiny «COIII/Ia.]ILHaH OTBETCTBEHHOCTD) .

1. Onucanue pabouezo mecma (padboueii 301b1) Ha
npeomen 803HUKHOBEHUSL:

— BpEOHBIX TPOSBICHUH (PaKTOPOB IPOU3BOJICTBCHHON
cpenbl (MHKpPOKIMMAT, OCBEIICHHWE, IIyMbl, BHOHpamnuy,
HOHHU3HPYIOIIee N3TyICHHE, HIEKTPOMarHUTHOE H3IIyYCHHE);

— ONAcCHBIX MNPOSBICHUH (DaKTOPOB NPOM3BOACTBEHHOMH
cpenbl (3MEKTPUIECKOH, MOXKAPHOW M B3PBIBHOM MPUPOJIBI).

2. 3nakomecmeo u omoop 3aKOHO0AMENbHBIX U
HOPMAMUBHBIX OOKYMEHMO8 NO meme

— 9NIEeKTPOOE30IaCHOCTD;

— T0’XKapoB3pBIBOOE30MACHOCTb;

— TpeboBaHMs OXpaHbl TpyAa IpH pabote Ha [IDBM;
— paananuoHHasi 0€30MacHOCTb.

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX UCCIICTOBAHUIO, IPOCKTUPOBAHUIO U pa3paﬁoTKe:

1. Ananu3z 6vis61eHHBIX 8PEOHbIX
@Paxkmopos npoexmupyemoi npou3800CmMeeHHOU
cpeovl 6 credyioujeli nocied08amenbHOCMI:

— neiicTBHe (akTopa Ha OpraHU3M YEIOBEKa;

— TpHBEICHUE JONMYCTUMBIX HOPM C HEOOXOAMMOMH
pa3MepHOCTBIO  (CO  CCBUIKOM  Ha  COOTBETCTBYIOLIMH
HOPMAaTHUBHO-TEXHUUECKUI TOKYMEHT);

— IpeasaraeMble CpeICcTBa 3allUTHl (KOJUIEKTHBHBIE U
WHMBHUIYAIbHBIC ).

2. Ananu3s eviA6n1eHHbBIX ONACHBIX PAKMOPO8
RPOEKMUpyemoti npou3ee0EHHol cpeobl 8
cedyrougeti nocie008ameibHOCmU

— 2JIeKTPOOE30IMaCHOCTS (B T.4. CTATHYECKOE
3JIEKTPUYECTBO, CPEICTBA 3aIUTHI);

— 0XapOoB3PbIBOOE30IIACHOCTD (IPUYHHBI,
npoUIAKTHYECKUE MEPONIPUSTHSL, TIEPBUYHbIC CPEICTBA
MOKAPOTYIICHUS).

\ JaTa BblIa4u 3a]aHuA JJIA Pa3/iesia no JHHeHHOMY rpaguky \

33}13HI/I€ BbIJ1AJ KOHCYJbTAHT:

JloKHOCTH (1% (0] Yuenas crement, Toanuch JlaTa
3BaHHe
Accucrent OATI] I'oronesa T.C. K.(].-M.H.
3azlalme NMPUHAJ K UCITIOJTHEHUIO CTYAECHT:
I'pynna DO Moanuce JaTa
0A4A Yan HesH Xay




PE®EPAT

BeinyckHast kBanmupukanumoHHas paborta couxepxkur 81 crpaHunsl, 16
PUCYHKOB, 24 Tabnu1l, 18 nCTOYHUKOB, 1 NMPUITOKEHUS.

KitoueBbie cnoBa: pagoHOOMACHOCTh, IJIOTHOCTH TNoToka pagoHa (IIIIP),
KOJIMYECTBO OCATKOB.

Lenpto pa®oOThl sBIAETCS W3Yy4YEHUE BIMSHUS KOJMYECTBA OCAJKOB Ha
pe3ynbTaTbl HU3MEPEHHUS IUIOTHOCTM IIOTOKA pajoHa C TMOBEPXHOCTH TPYHTOB
Pa3JIMYHOrO THUIIA.

B nmpormecce wuccinenoBaHus ObUIM W3Y4YEHBI JIUTEPATyphl IO BIUSHUIO
KOJIMYECTBA OCAJKOB Ha pe3yJbTaThl H3MEpPEHUs IJIOTHOCTU IOTOKA pajoHa 3a
pyOexoM; U3yueHbl PU3NYECKUE XapaKTEPUCTUKHU IPYHTOB (IJIOTHOCTh U IOPUCTOCTB)
Y METOJIbI UX OIpPEAENICHUs; 0TOOpaHO MPOOBI TPYHTA U OMPENEIEHBI €r0 (PU3HUECKUE
XapaKTEPUCTUKHU (IJIOTHOCTb M IMOPUCTOCTbH); IMPOBEIECHO M3MEPEHUE IUIOTHOCTHU
MOTOKA pajioHa; MPOBEJECH aHAIN3 PE3yJIbTaTOB U3MEPEHUI, CACIaHbl BEIBOJIBI.

B pe3ynbrare uccienoBaHus ObUIM MOJTYYEHbl 3HAYEHHS TJIOTHOCTH MOTOKA
pPaZoHa; 3aBUCHMOCTH IUIOTHOCTH IIOTOKA PaJ0HA OT KOJMYECTBA OCAJKOB; CIEJIaH
aHaJIK3 MOJIyYEHHBIX PE3yJIbTaTOB.

OO6nacTh MPUMEHEHUS: paguallMOHHas 0€3011aCHOCTb, KOJIOTHSI.

3HauuMocTh pabotel: B P® kputepuem pagoHOONACHOCTH TEPPUTOPUU
ABJIIETCSI M3MEpsieMas C MOMOUIbI0O HAKOMMTENIbHBIX KaMep BEIWYMHA IJIOTHOCTH
noToka pajgoHa. IMeHHo 3Ta BellMunHa 0ObEKTUBHO OINpEAEIseT KOJINYECTBO PaloHa,
KOTOPOE MOKET MOCTYNUTh B 31aHue. OHAKO, 10 HACTOSALIETO BPEMEHU HE BBISIBJICHBI
3aKOHOMEPHOCTH, OMUCHIBAIOLIME BIUSHUE HA PE3YIbTaThl U3MEPEHUI TAKHX Ba’KHBIX
MPUPOAHBIX (hAaKTOPOB, KAK KOJIMYECTBO OCAKOB.

B OynymeM miaHupyercss W3ydeHUE BIUSHUS METOJOB HM3MEpPEHUM Ha
BapraOeIbHOCTh PE3yJIbTaTOB U3MEPEHUS MJIOTHOCTH MOTOKA PajioHa C MOBEPXHOCTH
IPYHTOB Pa3JIMYHOTO TUNA.

BrinyckHas kBanudukalronHas padoTa BeinojgHeHa Ha kadeape [IpuknagHoi

buzuku UATHI HU TITY r. Tomck.



Ilepeyens onpeaeeHnH

PanioH — painoakTUBHBIA XUMUYECKUI JIEMEHT | 8-i rpynIibl IepuoIHYECKON
CHUCTEMBI XUMUYECKHX DJIEMEHTOB, HE UMEIOIMX HU LIBETA, HY 3a1axa.

[ImoTHOCTE TOTOKA pajoHa — KOJMYECTBO BEILECTBA, MPOXOMSAIIETO YEPE3
€AVMHUYHYIO IIJIOIIAKY 33 €UHUILY BPEMECHH.

AKTHBHOCTB - YMCJIO JJIEMEHTApHBIX PAJUOAKTUBHBIX PACIaOB B ECAVHUILY
BPEMEHHU.

OObeMHasi aKTUBHOCTb - aKTHUBHOCTb, MPUXOMAILIASACA Ha €IUHULYY 00bEMa
MCTOYHHKA.

[TopoBast akTUBHOCTb — 00BbEMHAsI aKTUBHOCTbH B MIPOCTPAHCTBE MOP TPYHTA.

O003Ha4eHNsI U COKpPALICHUS

[IITP — mmoTHOCTH MOTOKA pajioHA

OA — nopoBasi akTUBHOCTb paJiloHa

HK — HakonurensHas kamepa

CK — copOuuoHHast KOJIOHKa

[IT/] — nonynpOBOAHUKOBBIN JETEKTOP

MU — noHunsupyoniee u3rydeHue

HTHU — nay4HO-TEXHUUECKOE UCCIENOBAHUE

B Hacrosiieit pabote nCnoib30BaHbl CChUIKH Ha CIIEIYIOIINE CTaHAAPTHI:

I. TOCT P 1.5 — 2012 Cranpaptuzauuss B Poccuiickoii ®enepaunu.
Cranmaptel HanumoHanbHble Poccuiickoit ®enepauun. IlpaBuna mnoctpoeHus,
U3JI0KEeHUS], OpopMIIeHUS U 0003HAYEHUSI.

2. TOCT 2.104 — 2006 Ennnast cucteMa KOHCTPYKTOPCKOM JTOKYMEHTALUU.
OCHOBHBIE HAJIITUCH.

3. TOCT 2.105 — 95 Engunas cucteMa KOHCTPYKTOPCKOM JOKYMEHTALIUH.
OO1ue TpeboBaHUS K TEKCTOBBIM JOKYMEHTAM.

4. TOCT 2.106 — 96 EnnHas cucreMa KOHCTPYKTOPCKOM TOKYMEHTalUU.
TekcToBbIE JOKYMEHTHI.

5. TOCT 2.301 — 68 Egunas cucrteMa KOHCTPYKTOPCKOW JOKYMEHTALUU.

dopMarsl.
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6. 'OCT 3.1105 — 2011 Enunas cucrema TEXHOJIOTMYECKOW JOKYMEHTALUU.
®opmbl U paBuia 0GOpMIICHHUS TOKYyMEHTOB OOIIET0 Ha3HAUYCHUSI.

7. TOCT 3.1404 — 86 EnunnHasg cucteMa TEXHOJIOTHMYECKOW HOKYMEHTALIMH.
@®opMbl ¥ TpaBwiIa OQOPMIICHHS JOKYMEHTOB Ha TEXHOJOTHYECKHE MPOIECCHl U
oreparuu 00pabOTKH pe3aHUEM.

8. I'OCT 3.1407 — 86 Enunasi cuctema TEXHOJIOTMUYECKON JTOKYMEHTAIWH.
@®opMbl u TpeOOBaHWA K 3aMOJHEHUI0O W O(GOPMIICHHIO JTOKYMEHTOB Ha
TEXHOJIOTUYECKHE MPOIIECCHI (ONepaliy), CIIEIUATU3NPOBAHHBIE TIO METOZaM COOPKH.

9. T'OCT 7.0.12 — 2011 Cucrema craHmapToB M0 HH(pOpMaALUH,
OMOJIMOTEUHOMY U U3JaTrelibckoMy Jeny. CokpalleHuss pycCKUX CJIOB U
CJIOBOCOYETAHMM B OMOIHOrpaduyecKoM ONMMCAHUH MPOU3BEICHUI ITeYaTH.

10. T'OCT 732 — 2001 Cucrema cTaHgapToB IO HHPOPMALIUH,
OuOIMOoTEeUHOMY M U3JaTeNbcKOMy Jneny. OTuéT 0 HaydyHO-HCCIEeI0BATEIbCKON
pabore. CTpyKTypa U npaBuia opopmMieHus.

11. TOCT 8.417 — 2002 I'ocynapcTBeHHasi cucTeMa OOECIICUCHHS €IMHCTBA

n3MepeHni. EMUHUIBI BETMYHH.
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Beenenue

Panon u pagroakTUBHBIE NPOIYKTHI €r0 paclaga BHOCAT OCHOBHOM BKJIaJ B
paauaMoHHbIH (POH KUIIBIX M TIPOM3BOJICTBEHHBIX MoMerieHuit. Pamon obpasyercs
IIPY pacnaje €CTECTBEHHBIX PaJUOHYKIIMIOB, COACPKAIIUXCS B 3€MHBIX IIOPOJAX, U
Py TOMAJaHUM B 3[aHHUS MOXET HaKaluluBaTbCad B mnomemieHusx.[1] Hamwuwme
OOJIBILIMX KOHIICHTPAIMi paJioHa SIBISETCS OJTHOM U3 OCHOBHBIX MPUYUH MOSIBICHUS
3a00JIeBaHUSl PAKOM JIETKMX Yy HACEJIeHUS, IMPOKUBAIOIIET0 Ha HIKHHUX 3Ta)ax
3JaHUl. Y CTaHOBJIEHO, O0JIee IECATON YaCTh PErUCTPUPYEMBIX KaXK]IbIil IO/l CIy4acB
3a00JIeBaHUMN PaKOM JIETKUX BbI3BaHbBI PAJIOHOBOM pajauaiueit.|[2]

B cBfa3uM ¢ 3TMM NpU NOPOBEICHUM HWHXKEHEPHBIX HW3BICKAHUN YYaCTKOB
3aCTPOMKM MPOBOIATCSA PAAUALMOHHO-IKOJOTHYECKUE HCCIEAOBAHUSA, COCTaBHOMU
YacThIO KOTOPBIX SIBJISIETCS OLIEHKAa pPaJOHOONACHOCTH Tepputopun. OJHAKO, B
HACTOSIIEE BPEMS B MUPE HE CYIIECTBYET YHUBEPCAIBHOTO METOAA JJISl ONPEICICHUS
PaIOHOONIACHOCTH TEPPUTOPUM, TaK KAaK KOHUECHTPAIMUM U TMOTOKU PaJIOHA KpailHe
HEpPaBHOMEPHBI M 3aBUCAT OT MHOTHX (DaKTOpPOB: T€0J0ro-reopru3ndIecKux
XapaKTEPUCTUK TPUPOJAHOM Cpeibl, KOHCTPYKIIMU 3TaHUN, CTPOUTEIBHBIX MATEPHUATIOB
U KauecTBa pabO0Thl BEHTUIISIIMOHHBIX CUCTeM. [[09TOMY pa3Hble CTpaHbl UMEIOT CBOU
MOAXO0/bI K OIIPEAECIICHHUIO PAIOHOOIIACHOCTH.

B Poccunm mpu olieHKE PamoOHOONMACHOCTH M3MEPSIOT IUIOTHOCTh IMOTOKA
panona (IIIIP) Ha 3eMHON MOBEPXHOCTU METOJOM HAKOIUTEIBHBIX KaMmMep WIH
METOJIOM YTOJBHBIX ajcopOepoB. [lns TeppuTopuii, mNpeaHa3HAYEHHBIX IS
CTPOUTEIHCTBA KWJIbs, YHACTOK 3aCTPOMKH CUMTACTCS PaJIOHOOIACHBIM, eciu Ooee
20% pesynbratoB u3Mepenus IIITP mpesbmmaer 80 mbr'm?c? . K coxanenuro,
pesynbrarel u3Mepenui [II1P xapakTtepus3yroTcs BBICOKON BapuaOelbHOCTHIO, YTO
3aTPYJHSET MPOBEJICHUE OLIEHOK paioHo0NacHOCTU. CylIecTBYyeT MHEHUE, YTO OJHOM
Y3 OCHOBHBIX NPUYMH BBICOKOW M3MeHUYMBOCTHU [IIIP ABseTCS BIUsIHUE KOJIMYECTBA
OCaJKOB Ha pe3yJibTaThl u3MepeHuil. OJIHaKO, B HAYYHOU JIUTEpAType MAJIO TAHHBIX O
BJIMSIHUM OCAJIKOB Ha pesyibrarel udMmepenus [P, k Tomy ke oHM HE BO BceM

COTJIaCyIOTCsl MEXI1y COOO0H.
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[lenpro maHHOW PabOTHI SBISETCS U3YUYCHHUE BIMSHUS KOJUYECTBA OCAJKOB Ha
pe3yJIbTaThl HM3MEPEHUSI IUIOTHOCTH IIOTOKAa paJOHAa C IOBEPXHOCTH TPYHTOB
Pa3JIMYHOrO THUIIA.

B cOOTBETCTBUM C MOCTOBJIEHHOM LIEJIbI0 HEOOXOAMMO PEIIUTH CIIEIYIOLINE
3a/1a4H:

—  cjaenatb 0030p JUTEPATYPHI IO TEME UCCIICIOBAHUS;

—  U3y4YUTh (UBUYECKHE XAPAaKTEPUCTUKH TPYHTOB (IUIOTHOCTH U
MOPUCTOCTH) U METOJIbl X OMPEICIICHHUS;

—  0TOOpath MPOOBI TPYHTA U ONPEACIIUTD UX TUIOTHOCThH M IIOPUCTOCTD;

—  nposectd uzmepenus I111P;

—  TIPOBECTH AHAJIN3 PE3YJIbTATOB U3MEPEHUH, C/IENIaTh BHIBOBI.
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1 O030p JUTEpaTypPHI N0 TEME HCCIETOBAHUSA

1.1 Ounenka BJIMSHUS CJOS TOKPBITHS HAa BBIXOJA PpajoHA U3

nepepadoTaHHbIX ypaHoBbIX 0TX0A0B (IIYO): anHaiu3 mnepexoaHOro mnoTroka

pajoHa

B pa6ore [3] B mepuox 1997-1998 rr. npoogunucey usmepenus [IIIP Ha

npomeinuieHHo# mwiomanake COGEMA - ¢panity3ckas KkoMmaHus 1o A00b4e ypaHa -

B beccun-crop-I'apremne Bo ®@paniuu. beut mocTpoeH HEOOJIBIIONH HCKYCCTBEHHBIN

noJiuroH pazmepom 14 m x 15 m. TIT1P Opiia BiepBhie H3ydeHa Ha IOBEPXHOCTH CIIOEM

0,8 m ITYO. 3aTeM Ha MOBEPXHOCTU MEPBOTO CJIOSA PA3MEIIEHO MOKPHITUE TOIIIHMHOM

IMm wn3ydeHo ero

BIIMSIHUE HA BBIIOX pajnoHa, ucxomsammu u3 [IYO. I'eomerpus

ITOJIMTOHA MPEJCTaBJIeHa Ha pUCYHKeE 1.1

Croit

MOKPETH
—

Croz ITYO |08 m
Tpenzarent STRNOINERIPRALERLAAORANALLESRALISAS LLANS Y EPNACLPONAL ROMAL L ERASROLALY
SHTEHEH T | ¢ Sidadald '.‘_1‘.':‘"- LREALIRENLILITRAR RS

oM

}4 Mm ——Ii

Pucynok 1.1 — I'eomeTpust skCnEPUMEHTAILHOTO MOJIUTOHA

I[InoTHOCTH MOTOKA paaoHa U3MCPAIN KAXKIABIC TPHU 4YacCa C HCIIOJIb30BAHHUCM

aBTOMATU3WPOBAHHOW HAKOMUTEILHON Kamephl, coaepsxkaiiert AlphaGUARD.

Pucynok 1.2 — Onucanue cucteMbl U3MEPEHUS TOTOKA PAJIOHA.

1 - BepXHss CEKIMA HAKOIIUTEIBHON KaMephl; 2 - JIIEKTPUYECKUN IPUBOJ; 3 - HUKHSAS CEKLIUA

HaKOIMUTEIbLHOMI KaMCpPBhbI; 4 - PE3UHOBAA MPOKJIAIKA, 5- AOpUpOBaHHAA KOp3HWHA, COJACPpIKaIas

AlphaGUARD.
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[Ipu MoenupoBaHuM MOTOKA pajioHa uenoiab3oBanu Moaeabs TRACI (Moaeinb
IIEPEHOCA PaloHa). ITO MOJEIb PACCUNTHIBACT KAWIIIPHOE 1aBICHUE U COACPKAHNE
BJIard B IIOYBE, IOJIBEPKEHHON METEOpPOJIOTUYECKUM YCIOBUSAM, KOHLEHTPALUU
pazioHa B ra30Boi ¢a3e MOUBHI U MOTOKE PajioHa HA MOBEPXHOCTU MO OTHOIIEHUIO KO
BpeMeHU. 1 KOHLIEHTpaIuio pajoHa B ra30Boi (a3e MOUBbI ONPEAEISIETCS C IOMOIIBIO

yYpaBHEHUHU:

0 0 oC3 0
G =2 fp D= (g Cl) — - £ -Cy + 4By Cra (1)

fr=p-0=-S+ky-S)+pq Ky,
fp =p-(1-S+ky-S)
rIe Crn? — KOHIIEHTpaLUs pajioHa B ra3oBoii ¢ase noussl (bk-M3);

p — oOu1asi IOPUCTOCTH MOYBBI;

S — HaCBhIIIIEHHE TTOYBBI BJIArOi;

Ky — mocrostaaas ['enpu;

pd — CyXasi HaChIMTHAsl INIOTHOCTD MOYBHI (KT M?);

Kq — k0> dumenT ancopOLUmu NOBEPXHOCTH panoHa (M3-kr);

A — pagMOaKTHBHEIN pacnazn pagona (2,1:10° ¢1);

D — cpennnii kosdpdunuent qudysuu pagona (m?-cl);

Vg — ckopocTh Jlapcu razosoii daser (m-c);

E — koappunment smananuum pasoHa noOYBHI;

Cra — aKTUBHOCTH pajusi TBepHoro marepuana (bk-krl).

[ImoTHOCTM MOTOKA pajioHa, n3MepeHHble Ha noBepxHoctu 0,8 M IIYO-cnos
HKCIIEPUMEHTAJILHOTO TIOJUTOHA, CPAaBHUBAJIUCH C IUIOTHOCTHIO IOTOKA pajioHA,
paccuntanHoil TRACI. Ocanku Takxke rmokasansl Ha 3ToM pucyHke 1.3. U3mepennsie
W3MEHEHHS TUIOTHOCTH TMOTOKa pajioHa MPOMCXOMAT 3a CUET OCAJKOB: YBEIUUYCHHE

COJIep KaHMs BJIaTM Ha TMOBEPXHOCTH yMeHbIaeT Aud@dy3uro pajgoHa depes CIou H,

CJICAOBATCIIbHO, INIOTHOCTL ITOTOKA paaOHa Ha IMTOBEPXHOCTH YMCHBIIACTCA.
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— 2-MsMepeHHENT
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TP (bx.m-2.c-1)

Ocanrm (vm/30mumH.)

010898 3108/%8 0110088 Jes 0m2m8

Jara

PI/ICYHOK 1.3 - HSMCpGHHBIG H paCCUUTAHHBIC INIOTHOCTH IIOTOKA paJJOHA HAa
IMOBCPXHOCTH OTXOAOB M OCAJKH.

IInoTHOCTH OTOKA paaoHa, paCCUUTAHHBIC C UCIIOJIb30BAHUCM TRACI, BBIIIIC,
9¢M  H3MCPCHHEIC. CYHIGCTByeT padHuna 3a CUCT 3(1)(1)GKT3 TuCTCpC3ncCa
BOAOHACBINICHHOCTH T'PYHTOB, BO3HUKAIOMICTO IIPHU YBJIA)KHCHHUW W BbICYIIMBAHHWH,
ABJIICHHUA THCTCPC3UCA HC YUUTBIBACTCA IIPHU MOJCIINPOBAHUHN. HpH‘-IHHOﬁ TuCTCpC3uca
ABIIAIOTCA pas3jiIndvsad B AUMAMCTPC ITOYBCHHLBIX IIOPp B IIpoHeccax Ha6yxaHI/I$I )51
BBICYIIIMBAHUSA ITOYBOTI'PYHTOB. [InoTHOCTH MOTOKA padoHa Ha IIOBCPXHOCTHU HHUIKC,

KorJa I104Ba BBICBIXACT, YCM KOI'’Jda OHa CMa4YHNBacCTCAl.

1.2 ABTOMaTHYeCKOe YCTPOMCTBO JJf  H3MEPeHUus  BJIUSAHHS
METEeopoJIOru4ecKux (akTopoB Ha IOTOK PaJ0HA U3 MOYBbI B TeEYeHHE

JJTATEILHOTO MePuoaa

B pab6ote [4] Take m3mepsitor [P ¢ momompio AlphaGUARD. Dra
OKCIIEpUMEHTAIbHAS KOHCTPYKIMS Oblna ucrosb3oBaHa [isi KoHTpouis [IIIP Ha
MOBEPXHOCTH TepepadoTaHHBIX YypaHOBBIX 0TX0M0B (IIVO). Jlns oxumgaeMbIx
3HAUCHUW TUIOTHOCTH TIOTOKA pajoHa OOBMYHO OBUIO JOCTATOYHO BpEMEHU
HakoruieHuss 60 mMuH. Bpems, B TeyeHHMe KOTOPOTrO KaMepa OCTaBajach OTKPBITOM,
coctaBysuio 120 muH, 9TO 06ecmeunBaeT 3-4acoBOM UK B 1iejoM. IHTepBanm Mex Iy

ABYMs U3MCPCHUSAMU BBI6I/IpaeTC$I JJIA obecrnieueHus Xopomeﬁ BCHTHUJIILIMN
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VOHHU3AIIMOHHOM KaMepbl, KOTOpas JOCTUTaeT PABHOBECHOTO COCTOSIHHS C
atMocdepoit. Kpome Toro, 3-4acoBoil NHUKJI SIBISETCS XOPOIIUM KOMIIPOMHCCOM
MEXKy KOJMYECTBOM HM3MEPEHUU MOTOKA pajJoHa 3a JI€Hb W MOJBEPTAaHUEM ITOYBBI
BHEIIHEMY BO3JECHUCTBUIO MOTOJAHBIX YycloBUM. HecMOTps Ha mioXwe NOrojHbIe
ycioBus (10%K1b, CHET, MOPO3), CUCTEMa padoTasia JiBa roja 0e3 Kakux-1100o cOOoeB.

JIns  WUTIOCTpaluy  pe3yJIbTaTOB, IOJYYEHHBIX C TOMOIIBKD  3TOrO
AKCIEPUMEHTAIILHOTO METO/a, Ha pUCYHKE 1.4 moka3aHbl IJIOTHOCTH MOTOKA PajioHa,
3aperucTpupoBaHHbIe B OKTs0pe 1999 roga. Mereoposioruueckue JaHHbIe (OCaaKK),
3apPErUCTPUPOBAHHBIE HA ITOM YYACTKE B ATOT MEPUOJ, TAKIKE MPUBEICHHBI HA TOM K€
PHUCYHKE.

Marepuan Ha3eMHOIO IIOKPBITHS COCTOMT W3 HU3MEJIBYECHHOW OTCTOMHOMN
MOPOJIbI U3 TOPHOJO0OBIBAIOIEH JeaTeIbHOCTH. Ero MexaHn4yeckuili aHainu3 mokasal,
YTO OH OTHOCUTCS K TIPyINII€ MEXaHUYECKOr0 COCTaBa TIJIMHUCTOIO IIeCKa
(xknaccudukamuss  MunucrepctBa cenbckoro xossiictea CIIIA). Bo Bpewms
peadbmmuranuu [1YO noKpOBHBIN CI0M YIUIOTHSIIM JUIsl YMEHBILIEHUS €r0 IOPUCTOCTH
Y IPOHULIAEMOCTH.

- HeoOpaGOTAHHEER
- """ pamHE=
H obpaboramms
AL

IInoTHOCTE DOTOER
A Puﬂ[{a

(Bex-2.c-1)

ML evT-1

Hata

Pucynok 1.4 — IInoTHOCTH MOTOKA pajJioHa, OCaAKU, aTMOC(EPHOE TaBICHUE U

TeMIlepaTypa BO3/lyXa, 3aperucTpupoBaHHblie B okTs0pe 1999 roga na [IYO

Pucynok 1.4 mokasbiBaeT, YTO OCAJKH OKa3bIBAIOT OOJBIIOE BIMSHUE Ha
IUVIOTHOCTh TIOTOKA pPaZOHA, HU3MEPEHHYI0 Ha IIOKPOBHOM cioe. B TteueHue

JJIMTCIIBHOI'O IICpHUOaa oe3 HOXKOS TIOTHOCTH IMOTOKA pagOoHa MOKCT YBCIMYNUTLCS B
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ACCATh pa3, a HOCIICAYIOIUC HOKJIW YMCHBINAIOT IINIOTHOCTHL ITIOTOKA paiaoHa 10

sHauenuii umke 100 mbx-m2-¢L.

1.3 IlopaBieHue BBIXOJAa PajJoHA W3 TMOYBbI MNyTeM TMOKPbITHUS

TJIMHUCTO CMELIAHHOW MOYBO

B npyroit pabore [5] SKCIEpUMEHT MPOBOJWJICS HA YPAaHOBOM pPYyIHHUKE
Yotsugi (Huraro-Torecknii HHXEHEPHO-IKOJOTUIECKUAN TIEHTP, SIMOHCKOE areHTCTBO
1o aToMHOW 3Hepruu, OkasMa, SANoHMS), T€ YpaHOBBIE PYAbl TOOBIBAIIUCH MEXKIY
1957 u 1987 romamu. [locne noObIBaHUM y4aCTOK OB MOKPHIT 3 M MYCTHIX MOPOJ C
BBICOKUM COJIEpKaHUEM ypaHa, 3aT€M 3 M BBIKOIIAHHBIX TOBEPXHOCTHBIX MOYB U 1,5 M

BBLIBETPUBILINX MPAHUTHBIX ouB (puc.1.5). YuacTok 3anuMaeT mwiomans 1750 m2,

BrreeTpHEDaT rpaHHTHIT MTOYER

P=030 R=0003, 00,00 Bea-3 e-1

Brmonanmas MOESPXHOCTHAT MOHSER

I'myvbrea, u

P=0.40 k=021 Bem-3.c-1

4.5

75

Pucynok 1.5 — Cxemarnueckuil Buj yyactka Yotsugi

(P 1 R 0603Haua0T MOPUCTOCTh U CKOPOCTh SMAHAIIMK PAJOHA TTOYBHI)

Ha yuacTke ObUIM HOATOTOBJIEHBI JBa ydacTka 2 M2. PacTUTenbHOCTH M
MOBEPXHOCTHBIC TIOYBHI yNANSIUCh HA TIIyOMHY B HECKOJIBKO CAaHTUMETPOB (HIDKE
YPOBHSI KOPHSI), @ OJWH y4acTOK OBbLI MOKPBHIT OSHTOHUTOBOW MOYBOM TOJIIMHOM
12 cm. Jlpyro# yuacTtok ObuT OTKPHIT. [IpeacTaBiieHHbIe HUXKE TIyOUHBI OTHOCSTCS K
MIyOMHE OT TOBEPXHOCTH TMouYBbl/atMoc(epbl. BeHToOHUTCOAEpKAIYI0 TMOYBY
MoJlyyajad TyTeM CMeIIMBaHUs OEHTOHUTAa B IMOYBY M3 COCEIHUX TOpP C CYXUM
MaccoBbIM cooTHomeHneM 12,5%. HaOmionenus mTpoOBOIUINCH HEMPEPHIBHO B

teuenue 80 el ¢ 14 centsiops mo 3 aexadps 2004 rona.
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N3Mmepenust ocakoB U MJIOTHOCTh MOTOKA PaJioHa MPEACTaBIECHBI Ha PUCYHKE
1.6. Ocanku perucTpupoOBAIUCH C UHTEPBAJIOM B 1 yac. B TeueHue nepBoil MOJIOBUHBI
nepuoJia U3MEPEHUs 0CaIKU HAOIIOAAIUCh TTOUTH KaXIbli JI€Hb, a 00I11Iee KOJTUYECTBO
OCaJIKOB 3a MEpUOoJ] U3MepeHus coctaBisuio 906 MM, 4yTO MpuUMEpHO B 2,5 pasa
MPEBBINIATIO KIMMATOJIOTMUECKOE cpeHee 3HaueHue Ha yvactke. [lo aToil mpuunne
coJiep>KaHre BOJbI B TOYBE OOOMX YYACTKOB, MU3MEPEHHBIX JaTYUKOM BIAKHOCTH
MOYBHKI, ocTaBaioch BeICOKUM (0,30 - 0,39) B TeueHue Bcero nepuoaa uzMepenus. Kak
noKaszaHo B Tabnwuiie 1.1, MOpUCTOCTh TOJIOr0 TPYHTA U MIMHUCTON MTOYBBI COCTABIISIIA
cootBeTcTBeHHO 0,39 1 0,40. [ToaTOMY MOUYBBI OOOMX Y4aCTKOB OBLIM B COCTOSIHUU
HACBIIIEHUS BOJIOM B T€UCHHE MIEPHUO]Ia U3MEPEHUS.
Tabmuna 1.1 — U3mepennsle pu3nyeckue mapaMerpbl MOBEPXHOCTHOTO I'PyHTa Ha

ygacTtke Yotosugi

BriBeTpuBIIas rpaHuTHas ['munucTo-cMenanHas
MOYBa oYBa

Cyxas HachIlHas 1.54 1.60
TJIOTHOCTh
[TnoTHOCTB YacTuIl 2.53 2.67
ITopucTtocTh 0.39 0.40
CxopocTb 5MaHaluu 0.03 -
pazoHa

Bpemennple Bapranuy BeIJI0Xa pajoHa ¢ IOBEPXHOCTH MOYBHI B aTMOc(hepy B
OCHOBHOM OOYCJIOBJICHBI BPEMEHHBIMU BapHAIUSIMU B COJEP)KaHUU BOJbI B IOYBE.
HarpeBanue mMOBEPXHOCTH 3€MJIM COJIHCUHBIM H3JIYYCHHEM B TEUYCHHE IHSI U
OXJIQXJICHNE B TEUCHHE HOYM BBI3BIBAIOT CYTOYHBIC M3MCHECHHS B TOYBCHHOHN BOJIEC
MOBEPXHOCTHOM TOYBKI. [IMOTHOCTH TOTOKA pajoHa W3 Tojioro ydactka (puc. 1.6)
MPOSIBIISLT OOJIBIINE U3MEHEHUSI C TIEPUOJOM B HECKOJBKO JHEH, a TaK:K€ MEHbIIINE
MEePUOINYECKUE Bapualvs, TMOCIEIHNE U3 KOTOPHIX OBUIM BBI3BAHBI CYTOYHBIMHU
U3MCHCHUSIMU B COJICP’)KaHHE BOJBI MOBEPXHOCTHOCTH TPYHTA, a TEPBBIC MOXKHO
OTHECTH K ocaakaMm. [lockoibKy B TEYEHHE HECKOJIBKHUX IHEH TOCie yCTaHOBKHU
KaMepbl He OBLJIO MPOJIMBHOTO OIS, MJIOTHOCTH MOTOKA PajioHA TOJOT0 Y4acTKa
yBeImumiachk 10 168 MBk-M2-¢l. OnHako mocie cHIbHOTO H0XKas 17 centsa0ps [1ITP
PE3KO YMEHBIIMJIACh M OCTaBajgach HU3KOM BO BpEMs MOCIEIYIONIUX OCAJKOB.

[ImoTHOCTH, MOTOKA pajioHa TOJIOT0 ydacTKa M3MEHsUIach B Jauana3oHe 3 — 168
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MBk-M?-¢? co cpennum 3nauenmem 10 MBk.m?.cl. M3-3a 3HAUMTENBHBIX OCAIKOB B
NepUo U3MEPEHUS IIOTHOCTh MOTOKA PajJioHa TOJI0r0 y4acTKa ObLla HAMHOTO HUXKE,
yeM B Ipe/IbIIYIIEM HCCIIeI0BAaHUM Ha TOM %ke ydacTke (360 — 680 Mbk-M2-¢?).

B MOKpBITOM TJIMHOM y4YacTKe IUIOTHOCTH ITOTOKA PaJOHA OCTAaBAJIACh KpalHE
Huskoil  (puc. 1.6; 1,0 — 4,6 wmbxk'mM?c?!) co cpemsum 3Hauenuem 2,1
Mbk-M?2-c! wim ma 1/5 mus ronoro yyactka. DTO yMEHBINEHHE IUIOTHOCTH IOTOKA
pazioHa MOXHO OOBACHUTH MaibiM KOd(pduimeHToM AudGy3un HU3KOMOPUCTON
[JIMHUCTOW TMO4YBBL. BnMsHME HHU3KOM MOPUCTOCTH OBUIO YCHIEHO BBINAJIEHUEM

0CaaKOB BO BpEM: IICPpUOaAa NU3MCPCHUA.

40 30

Ocamxu
e ["ORELI YHECTOK

Cnusucro- NOKPHTHS

30 F

20 F
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Magrndh Sy

0 i X L fl il 2 L 0

14-09 2409 410 1410 2410 3-11 1311 2311 3-12
Jara B 2004

[P (MBK.M-2.c-1)
=
(1-0BR"IWIX) 9ONIBO0 BILORHIO)]

Pucynox 1.6 — Bpemennast Bapuaiys HaOII0aeMbIX OCAJIKOB M U3MEPEHHBIN

MJIOTHOCTh MOTOKA PaJlOHA HA YYaCTKE

OOmmit Hepoctatku paboT [3-5] — oOHapykeHa TOJbKO KadyeCTBEHHAs

3aBucuMoOCTb [I1IP oT KonmmuecTBa 0OCagKOB.

1.4 N3yyenue moroxka 222Rn u3 ecrecTBeHHOil mouBbl B J[kamyryne,

HNuaus

B pa6ote [6] npeacrasiena KonuuecTBEHHAs OlieHKa 222Rn cnocoOCTBYIONINX

222
dakTopoB u 3(D(PEKTOB METEOPOJIOTHUECKHX TMapaMeTpoB Ha MOTOK “““Rn wu3
ecTecTBeHHOM mnousel B Jlxkanyryme, Mumus. Dmanaums 2?°Rn, BbI3BaHHAs ee
MUTpallied |3 TMOYBBl JMOO TyTeM MOJeKyJsapHord auddy3un, Iubo myTem

KOHBEKIIMH, COCTaBIISET OCHOBHOM HCTOUHKK 22?Rn B Bo3ayxe. B [Ixxanyrye B paiione

22



Cunrx6bym buxap B WHauum mousa B OCHOBHOM TJIMHHMCTas U 0Opasyercss OT
BBIBETPUBAHHUS TPAHUTOB.

[ToTok 2??Rn K3 II0YBBI H3MEPSIETCS C UCTIOIb30BAHUEM TEXHUKH IIEPEBEPHYTOM
CTAJILHOM KaMephl. DTO METOJ HAaKOIUICHHs, B KOTOPOM HCITyCKaeMbIi 22°Rn
HAKAIUTMBAETCA B IIMIIMHIPHIECKON CTAIBHOM KaMEPE EMKOCTBIO 2 JI, C OTHUM TOPIIOM
OTKPBITHIM M JPYTHM - 3aKPBITBIM. OTKPBITBI TOPEL KaMephl IIOTHO YKJIABIBAETCS
TIOBEPX H3IYYAOIIEeH MOBEPXHOCTH.

[epron Hakomienus 222Rn 30 — 60 MUH IS 5TUX U3MEPEHHI OCTATOUHO MaJl,
4TOOBl MMHHMMH3MPOBATh BEPOSATHHIE OMIMOKM M3-3a M3MEHEHHS IapaMeTpOB,
CB3aHHBIX C MOTOKOM M HpomeccoM oOpaTtnoit muddysum ?2Rn. Kpome Toro, B
TEUYEHHE OTOr0 MHTEPBAJA HAOJIONAETCS HAKOIUIEHHE B KaMepe JOCTaTOYHBIX
KOHLIEHTpanuii ?Rn 171 00HAPyKEHHUS.

B KOHIIE IIepro/ia HaKOILIEHHs obpasell 2Rn BTATUBAETCA B DBAKyUPOBAHHYIO
CUMHTWUIALMOHHYIO SYEHKY, KOTOPAs TIOJCUYUTHIBAET 0i-AKTUBHOCTD JUISl BBIYMCIICHHS
TIOTOKA.

Bhinajgenne OcajakoB NPUBOJMT K M3MEHEHUIO BBIXOJA PaJOHA M3 IOYBHL
OO01mas TeHIeHIUs OYBEHHOTO MOTOKa 222RN n300paxeHa Ha puc.l.7a. YBeneuenue
IIOTOKA pajioHa IOCJE BBINAJEHUS OCAIKOB CBA3aHO C TEM, YTO 3allOJHEHHE
KamWUISIPOB TOYBBI BOJOW TMPUBOAUT K ociabmsaoomeMmy 53¢Q¢GekTy, Tak Kak
xko>dpuument muddysun *2Rn B Boge B 10 pasa mMeHbine, yem B Bozayxe. Korma
MOPbl OYMMIAKOTCA OT BOJBI B pPE3yiabrare (UIbTPALMH W WMCIAPEHMS, PaJOH
HAKOILIEHBI! B II0YBE B TEYEHHE MEPUO/IA BBINAICHHS OCAIKOB, BBIIEIAETCS BMECTE C
TIOYBEHHBIM Ta30M U, HAKOHEIl, JOCTUTAET OOBIYHOM IOCTOSHHOM CKOPOCTH BBIZOXA
uepe3 HECKOJNLKO AHed mocie moxas. OTHOCHTENBRHOE 3aTyXaHWe MOToKa 222Rn,
CBS3aHHOE C Pa3HBIM KOJIMYECTBOM OCAJIKOB, TOKAa3aHO Ha pucyHke 1.76. BuaHo, 4To

yeM OOoJIbIIIE 0CaIKOB, TEM MEHbIIe HabonaeMblil MoTok 222Rn.
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Pucynok 1.7 — BimusHue ocaxaeHus Ha ouBy 22’RN-MOTOK.

(a) O61Ias TeHAEHIHS TOTOKa 222Rn, CBA3aHHOTO ¢ ocaxaeHueM. (6) OTHOCHTETbHOE OcIabIeH e

II0TOKa 2221{1'1., CBA3aHHOTO C OCAXICHUCM panquoﬁ HMHTCHCUBHOCTHU

N3 npoBeaeHHoro Boilie 0030pa pe3yabraroB usmepenus [P ciaenqyer, uto
ocaaku cymiectBeHHO BIusioT Ha [1I1P. Cambie Beicokue 3nauenus [P nabmromaror
B NEPHUOJBI CyXOM YCTOMYMBOM Tmorojpl. Ha OCHOBe aHain3a NpE/ICTaBICHHBIX B
pabotax [3-6] pe3yabTaTOB MOXXHO CHAENAaTh BBIBOJI O TOM, UYTO HE BBISIBJIICHBI
3aKOHOMEPHOCTH, OIMCHIBAIOIIME BIIMSAHUE KOJMYECTBA OCAIKOB Ha pPE3YJbTaThl
u3mepenus [IITP. Hemoctatkom 3TuX paboOT SBISETCS OTCYCTBHUE CTaTHYECKOU
oTpaboTku pe3ynpTaToB u3MepeHus IIIIP, mosroMy HeoOXoauMbl adbHEHINIHE

HCCICOAOBaHUA.
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2 ®du3nvyecKkHe XapaKTePUCTUKU FPYHTOB (IVIOTHOCTH M MOPUCTOCTH) M

METO/AbI UX OIpe/ieIeHust
2.1 II1OTHOCTH TPYHTOB

[110THOCTH — (hU3HUECKOE CBOMCTBO IPYHTOB, KOJMYECTBEHHO OLIEHUBAEMOE
BEJTMYMHOM OTHOIIEHUSI UX MAcChl K 3aHUMaeMoMy o0bemy. dusnyeckrue CBOWCTBA,
XapaKTEepU3yIOIINe B3aWMOCBS3b MEXIYy MaccOd U 0O0beMaMU TOPHBIX MOPOA HIIU
MUHEPAJIOB, HA3bIBAIOTCA IUIOTHOCTHBIMU. [IITOTHOCTH HMCHOJB3YyETCS Kak MPSIMOU
pacyeTHBIN MOKa3aTeNlb BEIUMCICHUN OBITOBOTO JIABJICHUS, JABJICHUS HA TOANOPHYIO
CTEHKY, IPU pacyeTre YCTONYMBOCTH OINOJ3HEBBIX CKIOHOB U OTKOCOB, OCAIKU
COOPY)KEHUW, pacHpeAciICHUsl HalpsDKEHUHM B IPYHTaX  OCHOBAHUS  MOJ

byHIaMeHTamMu, pU ONpeeIeHIN 00beMa 3eMJIISIHBIX padoT U JIp.
2.1.1 I1J10THOCTH TPYHTA

I110THOCTB IpyHTA p , T/cM3, KI/M°, MM MJIOTHOCTH BJIAKHOTO IPYHTA — 3TO
Macca CIWHHIBI 00beMa TPYHTA C €CTECTBEHHOHN BIIAKHOCTHIO M HEHAPYIICHHBIM
cioxeHuem [7]:

__Macca IrpyHTa ¢ €CTeCTBEHHOM BJIKHOCTBIO M

: (2.1)

00BEM IpyHTA A%
2.1.2 II1OTHOCTH TBEPABIX YACTHI TPYHTA

[110THOCTh TBEPABIX YACTHI[ TPyHTa, I/cM® MM KI/MS, Ha3pIBAIOT MaccCy
TBEpIOM KOMIIOHEHTBI (IIPEACTABICHHOW MHHEPAIIBHOW WM  OpPraHUYeCcKOi
COCTaBJISIIONICH) B eMHUIIE 00bEeMa IPYHTA, MPEACTABICHHOIO TOJbKO KOMIIOHEHTOM
[7]:

N macca TBep,Z[OfI KOMIIOHCHTHBI I'pyHTa _ ms . (2 2)
— <, .

°  00bEM TBEP/ION KOMIIOHEHTHI IpyHTa  V,

BennunHa 1I0THOCTH TBEPABIX YACTUI] TPYHTA ONPENEIIIETCS MUHEPAIbHBIM
COCTaBOM, IPUCYTCTBUEM OpPraHMYECKUX M OPraHO-MHUHEPAIbHBIX BEILIECTB W
MPEACTABIIET COOOM CPEHEB3BEIICHHYIO TUIOTHOCTh 3TUX KOMIIOHEHT I'pyHTa MpHU
OTCYTCTBUHU IIyCTOT U BJIary.
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2.1.3 II1I0THOCTB CYXOro rpyHTa

[II0OTHOCTH CYXOro TPyHTa Py, I/CM® MIIM KI/M°, Ha3bIBAIOT MACCy TBEPIOM
KOMIIOHEHTHI B €IMHULIE 00bEMa I'PYHTA, BBICYIIEHHOTO 1pu TeMieparype 105°C, nmpu
€CTECTBEHHOU (HEHAPYIIEHHON) CTPYKTYypE:

__Macca IrpyHTa [10cJie CyIIKH My

: (2.3)

HMCXOJIHBIN 0ObEM TPyHTA Vv
BenuunHa IUIOTHOCTH CyXOro TpPYHTa MCIHOJB3YETCAd JJIs BBIYMCIICHUS
MOPUCTOCTH, KOID(HUIIMEHTa TMOPUCTOCTH, a TAKXKE JJII XapaKTEPUCTUKU CTEIICHH

YILIOTHCHHOCTH I'NTMHUCTBIX I'PYHTOB B HACBIITHBIX COOPYKCHUAX.

2.2 TlopucTocTh TPYHTOB

[Iox mOpHUCTOCTBIO TPYHTOB 1|, MOHUMAIOT HAJIMYHME B HUX MEJKHUX MYCTOT.
[Toxazarenu, XxapakTepu3yroLue IOPUCTOCTh IPYHTOB, SIBJISIFOTCSI HAMOOJIee BaKHBIMU
Ul TPYHTOB, TaK KaK TO3BOJSIIOT NPOTHO3MPOBATH HX IIPOYHOCTHBIE U
nedopMalMOHHbIE CBOMCTBA U YAaCcTO CIIYKaT KJIACCU(PUKALIUOHHBIMH MMOKA3aTEISIMU.
[TopucTocTh HCIONB3yeTCS KakK BCIIOMOraTellbHAs XapaKTepUCTHKa IpU BbIOOpE
pPacCUYETHBIX CONPOTHUBJIECHUNM TPYHTOB, ITOCTPOCHUH KOMIIPECCMOHHOM KPHUBOM,
BBIYMCJICHUN XapPAaKTEPUCTUK CHKUMAEMOCTH, Ul pacdyeTa BOJONPOHULIAEMOCTH U
MHOTHX JIPYTUX MOKA3aTeJIe CBOWCTB IPYHTOB.

KonuyecTBEeHHO MOPUCTOCTH OOBIYHO BBIPAXKAIOT OTHOLIEHUEM 00bEMa ITyCTOT
(Vn) obmiemy oowemy rpynta (V) [7]:

_ obweM miop BIpyHTE _ V| (2.4)
o61mit 06beM rpyHTe V. '

BenuHuaa mopucTOCTH MOXKET OBITh BBIpaKEHA KaK OTHOIIICHHWE BECa BOJIBI,
MOJIHOCTBIO 3aAIOJIHSIONICH OPhI TPYHTA, K BeCy aOCOJIOTHO CyXOro rpyHTa (BecoBas

MOPUCTOCTD).
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2.3 OnpeneJieHHe IVIOTHOCTH M MMOPUCTOCTH METOI0M PeKylIero KoJabna

Jlnia omnpeneneHus] MJIOTHOCTH TPYHTOB NMPUMEHSIOT NMPSIMbIE U KOCBEHHBIC
MeTobl. K IpsiMbIM OTHOCSITCSI METO/IbI, OCHOBaHHbIE HEMOCPEICTBEHHOM U3MEPEHUU
Macchl 1 00beMa TPyHTa, KaK MPaBWIIO, HEOONBIINUX ero 00pas3ioB. X HemocTaTkoM
ABJIIETCSI MaJIblii 00bEM TPyHTa B HU3MEPSEMBIX MpoOax (TOJyUYeHHE «TOYCHHBIX)»
3HAYEHUH) M HEOOXOJUMOCTh HMX H3BJIE€UEHUs W3 MaccuBa. KoCBEHHbIE METOAbBI
OCHOBAaHBI Ha OMpPEACNICHUH IJIOTHOCTU TPyHTa 0€3 HEeMOCPEICTBEHHBIX M3MEPEHUIN
Maccel M o00bema TrpyHTOB. K HUM B MeEpByHO odYepelnb CJIEAyeT OTHECTH
MIEHETPAIMOHHbBIE U sIEpHbIE (FraMMa-ITy4YeBbI€) METO/bI, TO3BOJISIOIINE ONMPEAETHUTh
IUIOTHOCTh TPYHTOB HEMOCPEACTBEHHO B MaccuBe. OHM BecbMa MPOU3BOAUTEIBHBL,
UMEIOT JOCTATOYHYIO JJISl MPAKTUUECKUX LEIe TOYHOCTh U MOTYT IPUMEHSATHCS TpU
OJTHOKPATHBIX M MHOTOKPATHBIX OIpPEACTCHHUSIX, YTO BAXKHO MPHU CTAUOHAPHBIX
HAOJIIOICHUSIX.

[Ipyn nmpuMeHeHHH MEeTOAa PEXYLIEro KOJbla BHIOMPAIOT pEXyIlee KOJbIO-
npoOOOTOOPHUK, KOTOPOE CMAa3bIBalOT C BHYTPEHHEW CTOPOHBI TOHKUM CJIOEM
Ba3eJIMHA WJIM KOHCUCTEHTHOW cMa3ku. BepxHIOI0 3a4MIlEHHYIO IJIOCKOCTh 00pa3ia
IpyHTa BBIPABHUBAIOT, CPE€3asi M3JIUILKH HOXKOM, YCTAHABIIMBAIOT HAa HEH peXyIIUn
Kpail KoJiblla 1 BAHTOBBIM MPECCOM UJIM BPYUHYIO Yepe3 HACaAKy CJerKa BIaBJIMBaIOT
KOJIBLIO B TPYHT, (PUKCHUPYsI TpaHUIly 00pa3iia JiJIsl UCTIBITAaHUM. 3aTeM IPpyHT CHapy»Ku
KOJIbIIa 00pe3atoT Ha riayouny 5...10 MM HIKe pexyliero Kpas KoJjbla, popmMupys
CTONOMK auameTpoM Ha 1.2 MM OoJsibllie HApYXHOTO JHMaMeTpa KOJIbIIA.
[lepuonnuecku, Mo Mepe Cpe3aHusi IPyHTA, JETKUM HaXXUMOM Ipecca WM HACaIKu
HACa)kKMBAIOT KOJIbLIO HA CTOJIOMK IPYHTA, HE JolycKas nepekocos. [locre 3anonnenus
KOJIbLIa TPYHT NOoApe3atoT Ha §...10 MM HIKE pexyIIero Kpas KOoJblia U OTIIEISAIOT €ro.
['pyHT, BBICTyHAOMMKA 3a Kpas KOJbla, CPE3al0T HOXKOM, 3aUMIIAIOT MMOBEPXHOCTH
IpyHTa BPOBEHb C KpasMU KOJbIa M 3aKpbIBAIOT TOPILBI MacTUHKaMu. Konblo ¢
IPYHTOM M IUTACTUHKAMU B3BEIIMBAIOT U PACCYUTHIBAIOT INIOTHOCTH € TOYHOCTHIO 0,01
r/em®,

B mienom, BenmnunHa MIOTHOCTU TUCIIEPCHBIX TPYHTOB Koieonercs ot 1,30 mo

2,20 r/cm®. TPyHTHI, XapaKTEPH3YIOIHUECH HATMYUEM JKECTKMX KPUCTAIN3AMOHHBIX
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CBsI3€M yacTHIIaMH, 00J1a1at0T OOJIBIION MIIOTHOCTHIO, BEIMYMHA KOTOPOI MpU Majon
MOPUCTOCTH MPUOIMKACTCA K 3HAYCHUSIM Yy TBEPJbIX 4YacTull. Tak, TMJIOTHOCTb
MarMaTH4ecKMX Iopoj u3MeHsercsa B npeaenax 2,50...3,40 r/cm® (BospacTaer oT
KHUCJIBIX TIOPOJ] K OCHOBHBIM U YJbTPAOCHOBHBIM); aprHUJUIUTOB U aJIEBPOJIUTOB —
2,20...2,55; wuzBectusikoB — 2,40...2,65; wmepreneit — 2,10...2,60; mnecyaHMKoOB —
2,10...2,40 r/cm®. TINOTHOCTH 0OBOAHEHHBIX TOPHOB M3-3a MAJIOH IJIOTHOCTH CKeJeTa
m3mensiercs ot 1,02 o 1,10 r/em®.

BennunHa ni0THOCTH TPyHTA 3aBUCUT OT MUHEPAJIbHOIO COCTaBa, BIaKHOCTH
U XapakTepa CI0XKEHUS (MOPUCTOCTH): C YBEJIMYEHUEM COJCPIKAHMS TSIKEIbIX
MUHEPAJIOB IJIOTHOCTh TPYHTA YBEIMYMBACTCS, a MPU YBEIUYCHUHM COJCPKAHUS
OPTraHWYECKUX BEIIECTB — YMEHBIIAETCSA, C YBEJIWYECHHEM BIIAXKHOCTH IUJIOTHOCTH
IPyHTa BO3pPACTaeT: MaKCUMaJbHOW MpU JAHHOW MOPUCTOCTH OHA OYyJEeT B ciydae
MOJIHOTO 3allOJIHEHUSI MOp BOJOW; C YBEIMYEHHUEM MOPUCTOCTH ILIOTHOCTh TPYHTA
YMEHBIIIAETCS.

[110THOCTH 3HAYMTENBHOW YaCTU OCAJOYHBIX MOpPOA B OOJbIIEH CTENeHU
3aBUCUT OT MX MOPUCTOCTH M BIAXHOCTA M B rOpa3l0 MEHBIIEH CTENEHU - OT
MUHEPAJIBHOTO COCTaBa, YTO OOBICHAETCS IIUPOKMMH TIpeAeiaMu HU3MEHECHUS
MOPUCTOCTU (BJIAXXHOCTH W Ta30HACHIIIEHHOCTH) 3TUX TMOPOJ, PE3KUM OTIMYHUEM
MJIOTHOCTH TBEPAOH, KUAKOM M Tra3000pa3HOM COCTABISIONIUX U CPABHUTEIHHO
MOCTOSTHHOM  TJIOTHOCTBIO  HamOoJiee PaclpOCTPAaHEHHBIX  MOPOI000pa3YyIOIIX
MUHEpaioB. BenuunHa e MIOTHOCTU TPyHTa MarMaTU4eCKuX, MeTaMop(OUUIECKuX H
B 3HAQYUTEIBHOM YacTH XEMOTEHHBIX IOpPOJ B OCHOBHOM ONpPEACISIETCS UX

MHHCPAJBbHBIM COCTABOM, TaK KaK ITOPUCTOCTH 3THUX IMOPOJ OOBIYHO HE3HAYMTEIIHHA.

JUIs TIMHUCMBIX TPYHTOB HE CYHIECTBYET CIOCOOOB HEMOCPEICTBEHHOTO
7ab0paTOpHOTO OmpeneseHus: nopuctoctu. s ee pacyera OObIYHO HCIOJIB3YETCS
3aBUCHMOCTb, CBS3BIBAIOINIAS €€ C IUIOTHOCTBIO TBEPABIX YacTUIl IpyHTa (ps) U

TUIOTHOCTBEO CyXOTO TPyHTa (Pqy):

p=PmPi_q Pu. (2.5)

Ps Ps
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JUIss  OCTaJIBHBIX ~ TPYHTOB  TOPHCTOCTH  MOXET  ONPEACNAThCS U
HETMOCPEJICTBEHHO NPSIMBIMH METOJaMH, HO OOBIYHO BBIYHCIACTCS IO TEM JKe
dbopMyniaM, 9TO U MMOPUCTOCTH CBSI3HBIX TPYHTOB.

Kpome TOro, mopucTOCTh TPYHTAa MOXKET XapaKTEPU30BATHCS OTHOIICHUEM
obbema mycroT (V,) k obbemy TBepnod ¢aszwl (Vs); 3Ta BEIMUYMHA HA3bIBACTCS
KOA(PPUITUEHTOM MTOPUCTOCTH €, BEIPAXKACTCSI OOBIYHO TAKXKE B JI. €11., U BBIYUCIISICTCS
o gpopmyiie

oo 00BEM TIOp B TPYHTE B \A; (2.6)

00BEM MHUHEPAJIBHOM YacTU IpyHTa  V,

WJIK Yepe3 XapaKTePUCTUKHU TJIOTHOCTH:
Ps—Pa _Ps 1.
e=2— =21 (2.7)
Pq P
Uepes k0dPGUIMEHT TOPUCTOCTH MOXKHO BBIPA3UTh MOPUCTOCTH U O0BEM
TBEPJIOM KOMIIOHEHTHI B €IMHUIE O0BbEMa TpyHTa:

e 1

=——V.=—"ou: 2.8
1 l+e (28)

S H
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3 DKcnepuMeHT
3.1 IInanupoBaHue IKCIIEPUMEHTA

N3MepeHns IOTHOCTH MOTOKA PaJioHa MPOBOJUIIN B BECEHHE-JIETHUE MEPHUO/T
2018 r HaA SKCIEPUMEHTAIBHBIX IUIOMIAJAKAX, PACHOJIOKEHHBIX B JlarepHom canmy
r.Tomcka. I3Mepenus mpoBenu ¢ UCTIOIb30BaHUEM KOMIUIeKca Alb(apai+ Ha 3eMHOM
MOBEPXHOCTHU CYTJIIMHUCTOW IMOYBBI, CIAHUEB U TJIMHBI.

OCHOBHBIE XapaTEPUCTUKHU PA3THYHBIX TPYHTOB [8]:

[TouBa — 53TO MOBEPXHOCTHBIA CIIOM 3€MJIM, TJABHOW OTJIUYUTEIBbHON
OCOOEHHOCTBIO KOTOpPOro sBisieTcss mioaopoaue. IlouBy XapakTepusyrloT Kak
MHOTO(QYHKIIMOHAIbHYIO, TE€TEPOr€HHYIO, OTKPBITYIO CHCTEMY, COCTOSLIYIO U3
yeThIpex (ha3: TBepI0oi, )KUIKOM, ra3000pa3HOM U JKUBBIX OPraHU3MOB IIOUBbL. CBOEMY
NOSIBJIEHUI0O OHa 0053aHa BBIBETPUBAHUIO, a TAKXKE CYIIECTBOBAHUIO U
KU3HENEATEIbHOCTA TOYBEHHBIX OpraHu3MoB. [louBa sBISIETCS CBA3YIOIIUM 3BEHOM,
PEryISTOPOM B3aUMOJECHUCTBUS pa3nuuHbIX cdep 3emun, Takux, Kak Ouocdepa,
ruapocdepa u armocdepa. Bee 3To 00be a0 B cebe Ha3BaHKE «OMOreoMeMOpaHay.

[TocTostHHO M3MEHsISICh, OHA (QopMuUpyeTcs Oyaromaps BO3JACHCTBUIO TaKUX
(bakTOpoB, KaK KJIMMAarT, pesbed, UICXOAHas TOpoa, a TAKKe Onarogaps MpUCyTCTBUIO
B Hel xuBblx opraHu3moB. CormacHo omnpexaenenuto ['OCT, mouBa — 31O
CaMOCTOATENIbHOE €CTECTBEHHOUCTOPUUECKOE OPraHOMUHEPATIBHOE MPUPOIHOE TETIO,
BO3HMKIIEE HAa IMOBEPXHOCTHM 3€MJIM B pe3yJbTaTe MJIUTEIBHOTO BO3ACHCTBUSA
OMOTUYECKHUX, a0MOTHUYECKUX M aHTPOIIOTEHHBIX (DAKTOPOB, COCTOSINEE M3 TBEPJIBIX
MUHEpaIbHBIX U OPTaHUYECKUX YACTHII, BOJIbI U BO3/lyXa U UMEIOLIEE celU(pUIECKre
TeHETHKO-MOP(HOIOTHIYECKHE TIPU3HAKH, CBOMCTBA, CO3/IAIOIINE ISl POCTA U Pa3BUTHS
pacTEeHU COOTBETCTBYIOILINE YCIOBHS.

CyriMHOK — ropHas mopoja 0caioYHOro MPOUCXO0KIEHUS, KOTOpasi COCTOUT U3
[JIMHBI HEBBICOKOW TUIACTUYHOCTH U mecka. Kak nmpaBuiio, NpoUCcX0xKACHUE CYTIIMHKA
KOHTHUHEHTaJbHOe. CylIEeCTBYIOT TaKHE PAa3HOBUIHOCTU CYTJIMHKOB:

—  BaJIyHBIH, COAEpKalllMil OKaTaHHbIE YacTh ropHOM opojbl oT 0,1 — 10 M

B ITOHIICPCYHOM CCUCHHH C OOJIBLIINM KOJTMYECTBOM MEJIKUX BaJIYHOB;,
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—  JECCOBHJHBIN, COCTOSIUIMI M3 PBIXJIBIX, TOPHBIX OCAJOYHBIX IMOPOJ C
TOHKO3EPHUCTOMN CTPYKTYpPOU;

—  TIOKpPOBHBIM, TOKpHIBAOIUNA penbed B palloHE MaTEPUKOBOTO
OJICJICHEHUS, a TaKXKe B OJIM3IIexkKalIei mojoce.

B cocraB cyrnmunka Bxogut g0 40% mnecka, 10% — 50% rnuHbl (OT
KOHIIEHTpAIlMd KOTOPOH pa3nyaloT TsOKENble, CPEAHHE M JIETKUE), TUIPOOKCH]L
JKeJe3a M YacTH YIJIEKUCIIOrO KallbLMs, YTO IO3BOJIAET HCIHOJIb30BATH €r0 IpHU
W3rOTOBJICHUH YEPENUILIbI, KUPIIUYA U MPOYNX CTPOUTEIBHBIX MaTEpPUAJIOB.

B 3aBucumocTH OT pasmepa 3€peH IecKa CYIIMHOK pasleisdloT Ha
MEJIKONEeCYaHblid, MbUIEBATHIA M TpyOOINECUaHblii, a €ro KOJHMYECTBO B IIOPOJE
ompenensaeT coaepkanve kapua. CyrnvmHUCTas modBa IUIOJOPOJHA, COJNEPIKAHHE
[JIMHBI BIIUSIET HA TUIACTUYHOCTH MOPObL, TO3BOJISASI HAKAIUIUBATh BOAY, IUTATEIbHBIC
BEILIECTBA U COJHEYHOE Temio. ONHAKO I yCHENIHOTO BBIPAIIMBAHUS PACTEHUU
HEOOXOJMMO CMEIIMBATh CYIJIMHKUA C KOMIIOCTOM U MECKOM I pUJaHus OOJIbIIen
PBIXJIOCTH.

['muHa — npupoIHBI MaTepUall, MIACTUYHBIA B CBOEM IMTPUPOJHOM COCTOSIHUH,
410, 0€3yCIIOBHO, SIBISETCS IJIIOCOM IPH M3TOTOBJICHUM Pa3IMYHBIX MPEAMETOB U3
IJIMHBI, T.K. MO3BOJISIET MPUJABaTh UM pa3iauuHyro ¢opmy. Kpome Toro, y rimHbl
UMEETCsl BTOPOE 3aMedaTesIbHOE CBOMCTBO — IMEpexoj CyOCTaHLMU B TBEPIOE
COCTOSIHUE TPY CYIIIKE U BBICOKOTEMIIEpATypHOI 00paboTKe, HApUMEp MpU 00XKHUTE.
B HEeKOTOpBIX Citydasx 000KKEHHas INIMHA HE YCTYIAET MO TBEPIOCTH JAaKe KAaMHIO.

I'nnna pacnpocTpaneHa OBCEMECTHO, OHA YaCTO BCTPEUYAETCS BIIEPEMEILIKY C
IIECKOM, B CYTJIMHHUCTBIX MIOYBaX, OJTHAKO, OTHOCUTEIBLHO YNCTOM IIIMHBI, KaK ITPABUIIO,
Ha MOBEPXHOCTHU HE ObIBAET — MECTOPOXKJICHUS HEOOXOAMMO pa3padaThIBaTh.

[lo Tumy riMHa pa3au4aeTcss BO BCEM MHUPE M JaXXe B IpPEAENax OJIHOIO
pervona. Kaxxaplii TUN TIMHBI 00JaJaeT YHUKAJIbHBIM U CHEU(UYHBIM HAOOpOM
CHELUAaTbHBIX CBOWCTB: IJIACTUYHOCTB, XKECTKOCTh, JIEIKOCTh, LIBET, TEKCTypa U Ip.
OTO, HECOMHEHHO, HaKJaJblBa€T CBOM TpeOOBaHUs MJi1 €€ TNPUMEHEHHUs B

OIMpCACICHHBIX BHUAAX pa60T H B IPOUBOJACTBE I'NTMHAHBIX I/ISI[GJII/Iﬁ.
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CrnaHIel — pa3HOOOpa3HbIE TOPHBIE MOPOIBLI C MAPATUICTBHBIM (CIOUCTHIM)
PAaCHoOJIOKEHUEM CpacTaHU HU3KO- WM CPEIHETEMIEPATyPHbIX MUHEPAIOB (TaKuX
KaK XJIOPUT, aKTUHOJUT, CEPUIIUT, CEPIECHTUH, dMHUAO0T, MyCKOBUT, albOUT, KBapil,
CTaBpOJIUT), BXOJSIIMX B KX COCTaB; B HHUX YaCTO COXPAHSIOTCA PEIHKTOBBIC
CTPYKTYpBHI.

[TapareHe3suc MUHEpPAIOB 3aBUCHT HE TOJBKO OT XHMHUYECKOTO COCTaBa
00pa3yIoIIKXCs OPOJ, HO TAKXKE B 3HAYUTEIIBHOM Mepe OT TOH TITyOHHBI, HA KOTOPOH
MPOUCXOJUT TMPOLECC, T.€. — OT TEPMOJMHAMUYECKHX ycioBui. llox BiusHUEM
CWIbHBIX JUHAMUYECKUX BO3JIEUCTBUI TOpPHBIE MOPOJbI NPEBPAILIAOTCS B
KPUCTAJUIMYECKHUE CIIaHIIbl, COXPAHSIONINE CIIOCOOHOCTh JIETKO pPacCilauBaThCs WA
packaibIiBaThCd Ha TUIACTUHKA M TUIMTKU (TaKOBBI, TPEXKIE BCETO, TIIMHUCTHIE,
aCmUJHbIE W CIIOJSHBIE CIIaHIbl, a TaKXe THeMcel u Ap.). Eciu B mpormecce
MeTamop(pu3Ma Y4acTBYIOT TOHKOCJIOUCTBIE OCAJOYHbIE IMOPOJbI, a HAINpaBICHHE
JABJICHUS COBIAJAET C HANpPaBICHUEM CIOMCTOCTH WM OJUM3KO K HEMY, TO
IPOUCXOJUT CMHHAHHME IMPOCIOEK C OOpa30BaHUEM MHOTOYMCICHHBIX MEJIKUX
cknagok. Kak criexncrtBue, ClIaHIBI  XapaKTEPHU3YHOTCS  CIAHLEBATOCTBIO  —
CIIOCOOHOCTBIO JIETKO PACIIEIUIATECA Ha OTHENbHBbIE IUIACTHUHBL. OTHOCATCS K

TEPPUTEHHBIM WJIA K METaMOP(OUUECKUM T'OPHBIM MTOPOaM.
3.2 Annaparypa u meroauka ndmepenus I11TP

Kommnexke «Anbdapan mmoc- AP» mnpenHazHaueH i 3KCIPECCHBIX
U3MEPEHUI U HETPEPHIBHOTO MOHUTOPHUHTA MOpoBoi akTuBHOCTH (OA) pamona-222
(*”Rn) u xomuuectsa pacnanos 2°Po (ThA), a Takike SKBUBAJIEHTHOW OOBEMHOMN
aktuBHocTH (DPOA) pagona m topona-220 (?°Tn) B Bo3ayXe KUIbIX, pabo4mx
MOMEIICHU W Ha OTKPHITOM BoO3ayxe. Hamwume crnemuaibHBIX TPOOOOTOOPHBIX
YCTPOMCTB MO3BOJSIET MNPOBOJIWUTH W3MEPEHUS COJEpPXKAaHUS padoHa-222 B BOJE,
MOYBEHHOM BO3/yX€, ONPEENATh MIOTHOCThH MOTOKA PaJIoHa C MOBEPXHOCTU MOYBBI.
B pamkax paccmatpuBaemMoil TeMbl OoJiee TMOAPOOHO OYIyT paccCMOTPEHBI OJIOK

W3MEPEHUS TOPOBOM aKTUBHOCTHU U onpeaenenue [111P.
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3.2.1 YcTpoiicTBO H3MEPUTEIBLHOI0 KOMILIEKCA «Anbdapan miaroc- AP» u

€ro XapaKTEepuCTUKHN

KoMmiekc  MoxeT  OpUMEHATbCA  JUIsl  CaAaHUTAPHO-TUTMEHUYECKOTO
o0cJieToBaHMs MOMEIIEHUH U NCIIOJIb30BaTHCS JIJIsl paOOTHI B MOJIEBBIX YCIOBUSX, €CITU
OHU COOTBETCTBYIOT JKCILUTyaTallMOHHBIM IapaMmerpaMm. Huxe npuBeneHsl OCHOBHBIE
TEXHUYECKUE XapaKTEepUCTUKH Osi0Ka n3mepenns OA paJoHa B IOYBEHHOM BO3IyXE.

Tabnuna 3.1 — TexHuueckue XapakTeprucTUKH

Huanazon wu3mepenuss OA pagona-222 B mpodax 3 6
IIOYBEHHOTO BO3ayXa, Bk M or 10770 10
[Ipenen nomyckaeMoil OTHOCHUTEIBHOM NOTPEIIHOCTU IIPU
u3mepeHusix OA panoHa-222 B NMOYBEHHOM BO3AYyXE, HE +30%
ooiee, %
JlnanazoH U3MEpPEHMs BEIMYMHBI IUIOTHOCTH IIOTOKA PaloHa
C TIOBEPXHOCTH IpyHTa, MBK-MZ ¢t
IIpenen momyckaeMoW OTHOCHUTENBHOM IMOTPEIIHOCTH MPH
M3MEPEHUAX BEIWYMHBI IUIOTHOCTM TOTOKA pajgoHa C +30%
MTOBEPXHOCTHU TPyHTa, HE Oosiee, %
[Ipunuun  geiictBus Onoka wu3Mepenuss OA  paJoHa OCHOBaH Ha

ot 20 mo 10’

5JIEKTPOCTATHYECKOM OCAXKICHHHU 3apsuKeHHBIX MOHOB 2P0 (RaA) u3 oTobGpaHHOM
poObI BO3/[yXa Ha MOBEPXHOCTH MOIYITPOBOIHUKOBOTO JIETEKTOPA, PACIIOIOKEHHOTO
B M3MepuTeNbHON Kamepe. OA omnpeaensieTcsl o KOJMYECTBY 3aperuCTPUPOBAHHBIX
anb(a-vactuil npu pacnaae RaA, oceBimx Ha I€TEKTOP. DIEKTPUICCKUE UMITYIIbCHI,
oOpasyroluecs MO BO3JACUCTBHEM anb(a-4acTUll Ha JETEKTOpPE, YCHIUBAIOTCSA
3apsI09yBCTBUTEIILHBIM ~ MPEAYCHIIUTEIEM, TIOCTYNAlOT HAa BXOJ aMILUIUTY/IO-
1rdpoBoro nmpeodpazoBares U ganee 00padaThIBAIOTCS BCTPOCHHBIM OJHOTUIATHBIM
KOMIIBIOTEPOM. Pesynbrarsl U3MEPEHUN BBIBOJISITCSA Ha LBETHOM
KUIKOKPUCTATUIMUECKUHN 3KPaH U COXPAHSIOTCS B YHEPrOHE3aBUCUMOM ITaMSITH.
N3meputenbHass kamepa Oinoka wusMmepenuss OA mpeacTtaBisieT cobou
MyCTOTEJIBIA IMJIMHJIP C PACIIOJIOKEHHBIM BHYTPH BBICOKOBOJIETHBIM 3JICKTPOJIOM U
TepPMETUYHO 3aKPBIThIMU (DriaHIiaMu ¢ ABYX cTopoH (puc. 3.1). Ha BxogHom (uianiie
YCTaHOBJICH (uiIbTpomepKaTelib € a’po30JbHBIM (DHIBTPOM, a Ha BHEIIHEH
MTOBEPXHOCTH Pa3MEIIeH BXOIHOM MITYyIEp. B 1ieHTpe BEIXOIHOTO (hIaHIIa yCTAaHOBIICH
[I1[] ¢ mpexycunutenem (I1Y), curaan ¢ KOTOpOro mMocTymnaer Ha OJOK YIpaBIeHUS
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(bY). Ha BpixomHom ¢aHne ycTaHOBIEHA KIMMaTU4YecKas Kamepa, KOoTopas
COJICPKUT JATUYUK TEMIEPaTyphl, JaBJICHUS U BIAKHOCTH U COEAMHEHA C 00BEMOM

I/I3M€pI/ITeJII)H0ﬁ KaMCpPBhI.

Bxox ‘ Tr—

HEL

Bxogno# dxa- ‘

AsposzoTsHEIH ‘ -

duIETp — ‘ Kopmyc xamepsr ‘
I ‘ — | BricokoBOIBTHELE
TEKTPOTT
N - — | Brmommo# dua-
Iy ‘ \ Hell
Brxog 1
‘ Brixoxn
| Brixog 2 H MHEKPOBO3IVXOIYBKA ’_
BricokoBoIsTHEIR

DIOK NMHTaHHA

Pucynok 3.1 — U3mepurenbHas kamepa 0noka uzmepenus OA

Ot6op mnpoOBl BO3AyXa B HM3MEPUTEIbHYIO KaMepy OCYIIECTBISIETCS C
MOMOILbI0 MUKPOBO3yXOayBKU. IIpoba Bo3myxa uepe3 3allMTHBIA a’pO30JIbHBIN
GuIbTp MOCTyNaeT B WM3MEPUTENBHYIO KaMepy, MPOXOIUT uepe3 KIMMaTHYECKYIO
KaMepy M TMOCTYNaeT B MHUKPOBO3IYyXOAYBKY. 3allUTHBIN a’3p030JbHBIN (UIBTP
UCIIOJIB3YETCSl JUIsl OTYUCTKM KOHTPOJMPYEMOIO BO3[yXa OT JUCIEPCHON (Da3bl
a’po3osner u, B ToM uucie, oT [IIP pamoHa u TOpoHa, HAXOISIIUMXCA B BO3JyXE.

Taxke B KOMIUIEKT M3MEPHUTENBHOTO KOMILIEKCA BXOIUT aBTOHOMHAs
BO3/yXOJlyBKa C HAOOpOM MPOOOOTOOPHBIX yCTpOMCTB. Bo3myxonyBKka BhINOJIHEHA B
BU/IE 0JI0KA U3 MJIACTMAcCCOBOI0 Kopyca. BHyTpu kopryca ycTaHOBIIEHBI HATHETaTeNb

BO3/yXa, aKKyMYyJISITOpHas Oarapesi U ynpapisiouas miata ¢ TaiMepoM.
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Pucynok 3.2 — ABroHomHast Bo3ayxoayBka AB-07 ¢ mpo6ooToopHIKaMu
1 — ABTOHOMHAasI BO3IyX0yBKa; 2 — [Ipo60OTOOPHHKY JI71s1 BOJIBI,
3 — IIpo6ooTOOpHUK TOUYBEHHOTO BO3AYXa; 4 — Bo3nyiiHbeie mpoO0OTOOPHUKY;

5 — HakomnurenbHas kamepa; 6 — bapoorep.

3.2.2 Meroauka wusmepenuss IIIIP ¢ mnomMombo W3MEPUTEIHHOIO

KOMILIEeKca «Aubdapan miroc- AP»

Ha noaroroBieHHOM yd4YacTKe YCTaHaBJIMBAKOT HAKOIMUTEIBHYIO Kamepy,
IJIOTHO MPWKHAMasl €€ K MOBEPXHOCTU. HakomuTenbHyH0 Kamepy OCTaBJSIIOT Ha 15
MUH., YTOOBI B HEW HAKOMWICS PaJoH. 3aTeéM HAKOMUTEIbHYIO KaMepy, Kak MOoKa3aHo
Ha pUCYHKE 3.3 COeUHAIOT C aBTOHOMHOM BO3TyXOdYBKOM Yepe3 dJIaCTUUHBIE TPYOKH

JUIS TIEPEBOJIa HAKOIIEHHOTO B KaMepe BO31yXa B MPOOOOTOOPHUK.

1 — aBTOHOMHAaA BO3y- ‘ 4
XOIyBKa /

2 — BO3IyINHBIH NpO- i 3

0O0OTOOPHUK; =

3 — HaKONHTEIbHAA )

KaMmepa; 4-rpyHT

Pucynok 3.3 — Cxema ot6opa rpo6sl Bozayxa jis onpenenenus [1TTP
[locne dero, w3 mnpoOOOTOOPHMKA HAKOIUIEHHBIH paJoOH NEPEeBOAIT B

n3MepurensHoe yctporctBo npubopa «AJIBOAPAJL ITJIHOC» (puc. 3.4). IlepeBon
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BO3/yXa B KaMepy OCYIIECTBISIOT B TeueHue 5 muH. B Teuenne 20 MUH TPOBOASIT
M3MEPEHUE IIOTHOCTH MOTOKA PaJoHa, MOCIE YEro Ha 3KpaH AUCIIES BBIBOJIUTCA

pe3ynbTar.

2
ALRHOMETP T @A -

(A

nRoBarbopyy
e s

1 — aBTOHOMHaA BO3TyXOIyBKa ;
2 — omok mameperHna OA;

3 — MaTpOH-OCYIIHTEIb;

4 — BO3ymIHBIT TPOOOOTOOPHHK.

Pucynok 3.4 — Cxema nepeBoja npoOsl B 010k u3mepenus OA
3.3 CraTtu4eckne MeTOAbl AaHAIN3A

3agaveil CTaTUCTUYECKUX METOJIOB aHaIM3a SIBJISIETCS ONpe/IeTICHUE XapaKTepa
CBSI3U MEXIYy (DaKTOPHBIM (OMPEACSIONMM) MPU3HAKOM U PE3yJIbTaTUBHBIM
(3aBUCUMBIM) TIpu3HaKoM. Kak mpaBmiio, 0OBEKTH TPYNIUPYIOTCA MO (HaKTOPHOMY
MPU3HAKY, U HaXOJUTCS CPEIHEE B TPYIIE MO pe3yJbTaTUBHOMY MPU3HAKY, 3aTEM
BBISIBJIICTCSI TCHACHIIUS U J€IAeTCs BBIBOJI O HAIMUMM U XapakTepe cBs3u.[9,10,11]

Cpennsis  apudmernueckass BenuuumHa (wiam CpenHee apudMeTHUECKOE)
MOJIYy4aeTCsl OT CIOKEHUS JIaHHBIX BEJIMYMH U JICJICHUS 3TOW CYMMBI Ha YHCIIO ITHX

BCINYHH:

n
Y:X1+X2+X3+“”+Xn:Zizlxi. (3.1)
n n
rae Xi — 3nauenue [1I1P, cooTBeTCTBYIOIIIEE I-My U3MEPEHUIO;

X — cpennee 3Hauenue [1I1P;

N — 9UCJI0 U3MEPEHUI.
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Hucnepcust - 3T0 Mepa pa3zdpoca BO3MOXKHBIX HCXOJIOB OTHOCHTEIIBHO
okuaeMoro 3HadeHus. Ciie1oBaTeIbHO, YeM BBIIIIE AUCTIEPCHS, TEM OO0JIbIIIE pa3dopoc,
a 3HAa4YUT U PUCK. cI)O]:’)M}/J'Ia. A pacdeTa JUCIICPCUN CIICAYIOIIAasd:

n D\ 2
X — X);
o 2 =X
§2 _ Lui : (3.2)
n-1

ITokazarenb qucnepcun U3MEPSIOT B KBaAPaTe U TaK KaK TaKasi MHTEPIpeTaus

OUYEHb HEMPUBBIUHA U TSHKENA, B KAUECTBE JIPYroro MoKa3aTessi OTKIOHEHUS 3HAUeHUN
JOXOAHOCTA OT OKHUJAEMOI'0 3HAY€HUs MCHOJIb3yeTcd 'CpelHee KBaJIpaTHYECKOEe
OTKJIOHEHHUE" (CTaHIapTHOE OTKJIOHEHHUE), KOTOPOE SIBJISETCS KBAJAPATHBIM KOPHEM U3

JTUCIIEPCUU:

2, (=) (3.3)
n-1

Kosdpduuuent Bapuanuu — 3TO OTHOLIEHUE CPEIHEro KBaJgpaTUYECKOTO
OTKJIOHEHUSI K CpeIHeW apudMeTruueckoil, BbIpaKeHHOE B mpoleHTax. OH
OPUMEHSAETCA JUId CpPaBHEHMM KoJeOJEMOCTH OJHOTO M TOrO K€ IpHU3HAaKa B
HECKOJIBKMX  COBOKYIHOCTSX C  pa3IMYHBIM  CPEOHUM  apU(PMETHUECKUM.
KoadduimenT Bapuanym UCnoab3y0T HE TOIBKO JIsl CPABHUTEIbHON OLEHKH €IMHMUII
COBOKYIHOCTH, HO W TaKXe I XapaKTePUCTUKH OJHOPOJHOCTH COBOKYIHOCTH.
COBOKYITHOCTBH CUUTAETCS OJJHOPOAHOM, eclii KO3 (HULIMEHT Bapualliy HE IPEBBIILIAET

33%. Pacuet koa(pduniuenta ocymiecTBisercs mo hopmyie:

o -100
V=—5-—, (3.4)
X
PerpeccuonHnslii aHanmms
Perpeccuonnblii  aHanm3 —  pa3gen  MaTeMaTUYEeCKOM  CTaTUCTHUKHU,

OOBEIUHSIONMIUA METOJIbI MCCIICOBAaHUSI 3aBUCUMOCTEM MEXay BEJIWYMHAMH IO
CTATUCTUYCCKUM (BHIOOPOYHBIM) JaHHBIM. PerpecCHOHHBIN aHaIU3 BXOAUT COCTaBHOM
YaCThI0O B MHOTOMEPHBIM CTATUCTUYECKUN aHaIW3, MOCBAIICHHBIA MaTeMaTHYECKUM
METOJIOM CHCTEeMAaTH3allMil U OOpa0OTKU MHOTOMEPHBIX CTAaTHCTUYECKHUX JaHHBIX,

HANpaBJICHHBIX Ha BBISBICHUE XapakKTepa M CTPYKTYPbl B3aUMOCBA3CH MEXKIY
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BenMYMHAMU  (TIpU3HaKamu, (akTopaMu), XapakTEPUIYIONIUMU  HCCIICTyEeMbIN
nporiecc.[12]

OCHOBHBIM pE3yJITATOM PETPECCHOHHOIO aHaIu3a SBISETCS MOCTPOCHHE
YpaBHEHUSI PETPECCHM — 3aBUCHUMOCTH 3HAYCHUS KaKOW-TMOO TepeMeHHor Y
(Ha3pIBa€MOM 3aBUCHMOM TEPEMEHHOHN) OT 3HAYCHUM JAPYrod BEIWYUHBI WM
HECKOJIBKHUX APYTUX BeNUYUH X (Ha3bIBAEMbIX HE3aBUCUMBIMHU).

[TocTpoenue ypaBHEHUS pETPECCUU COACPKHUT JIBA dTaIla:

— ompeneiacHue  Buga  pymkumm  perpeccun  f(X)  (mHeliHas,
MOJIMHOMUAJbHAS W T.J.) M COOTBETCTBEHHO BHJIa BBIOOPOYHOTO YpaBHEHUS
perpeccuu;

—  BBIUMCIICHHE KOI(PGUIIMEHTOB YpaBHEHUS PErPEeCCUM, SBISIONIUXCS
OLICHKaMHU ISl KO3(PGUIIUEHTOB (DYHKIMH PErpeccHH. 3aMeTUM, YTO MOCTPOEHHUE
YpaBHEHUSI PETPECCHUU TMOApPa3yMEBAeT HAIMUME MEXIy nepeMeHHbiMU X u Y
CTATUCTUYECKON 3aBUCUMOCTH. [l ONpeneneHus CTENEHU TaKOW 3aBUCUMOCTH,
paccuuThiBaeTCs KOAGOUIIMEHT KOPPEISAINN, KOTOPBIM XapakTepu3yeT 3aBUCUMOCTb

MeXy BenuuuHaMmu X u Y.
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4. Pe3yJIl>TaTbl IKCICPUMEHTA U X aHAJIU3
4.1 Pe3y.]1]>TaTI>I onpeacjacHusi MJIOTHOCTH H MIOPUCTOCTH

3a Bcex MepuoJl UCCIEJOBAHUM METO/IOM PEXYIIEro Kojblia ObIJI0 0TOOpaHO
33 mpoObl MOBEPXHOCTHBIX CIIOEB CYTJIMHHCTON MOYBBI, CNAHLEB W TIAUHBL Jlis
OTOOpaHHBIX 00pa3lOB OBLIM OINpPENEeNeHbl IUIOTHOCTh U IMOPUCTOCTh T'PYHTOB IO
dopmynam 2.3 u 2.5. Cpennue 3HaueHUS U KOIPPUIMEHTH BapHallMKd MOPUCTOCTH,
IUIOTHOCTU CYXOH CYTJIMHUCTOW TOYBBI, CIIAHIIEB U TJIMHBI MPEICTABICHBI B TaOJIHIIE
4.1.
Tabmuna 4.1 — CpenHue 3HaueHHd W KOI(PPUIMEHTHl BapuUalUd IOPUCTOCTH,

IINTIOTHOCTHU CyXOﬁ CerIHHHCTOﬁ II0OYBbI, CJIAHLICB U T'JIMHBI.

Cpenuee Koadduument Cpennee Koaddunment
Tun 3HAUYCHUE Bapualuu 3HAUYCHUE Bapualuu
MTOYBOTPYHTA MJIOTHOCTH MJIOTHOCTH MTOPUCTOCTH MTOPUCTOCTH
pd, T/eM® Vg, % 1, OTH.€I. V., %
CyrnunHucras
1,21 4,9 0,51 4,7
ovYBa
Crnanen 1,64 2,2 0,37 3,8
['muna 1,42 2,7 0,19 11,5

4.2 OcHoBHbIe pe3yabTaTbl u3Mepenus TP u ux ananus

[Ipu npoBeneHun uccieqoBaHuil B iepuo ¢ 15 mo 9 utoHs 0b110 nosrydeHo 64
pe3ynbrara U3MEpPEHUM IUIOTHOCTH NOTOKA pajJoHa Ha PAa3jMYHbIX IUIOLIAJKaX: Ha
MOBEPXHOCTU CYIIMHUCTOM TouBbl — 30; Ha TMOBEPXHOCTH claHleB — 21; Ha
NOBEPXHOCTU TNMHBI — 13. Jlata, BpeMs NpOBEACHUS M3MEPEHUM U PE3YJIbTATHI, a
TAaK)K€ KOJIMYECTBO OCAJKOB, BBINABIINX HAKaHyHE MPOBEICHUS H3MEPEHUI,
Mpe/ICTaBIICHbI B IpHIokKeHUH A (Tabmuipl A.1 — A.3).

Jnana3zon 3nauenus [I11P, cpennee 3nauenue [11P, crangapTHOE OTKIIOHEHUE,

ko2 duULIMeHT Bapualiuu NpuBeAeHbI B Taduie 4.2.
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Tabnuna 4.2 — OcHoBHbIe pe3ynbTaThl u3mepenus [1I1P

Tun nousorpysTa Cyrnunucras |  Cnanery I'muna
Io4Ba
KonunyecTBo n3mepeHuit 30 21 13
JlnanaszoH Munumym, MBk-m2 ¢ 20 22 20
snayenus [1T1P Maxcumym, MBk-m2 ¢t 71 59 133
Cpennee 3nauenue [P, mbx'mM?¢? 44 33 59
CrangapTHOE OTKJIOHEHUE, MBK-M 2 ¢t 16 10 34
Koaddumuent Bapuaruu, % 37 31 57

N3 Ttaba. 4.2 BUIHO, YTO ISl CYTJIMHUCTOW MOYBBI MOJYYEHO TUIUYHOE IS

5TOTO BHA MOYBOTPYHTOB CpenHee 3HadeHume paBHoe 44 mbx-mM?Zc?, a cpenmee

3HaueHue I111P IJIAA TJIMH IIOYTH B ABA pa3a 6OJII)I]1€, YCM JJI1 CIIAHIICB. CpaBHI/ITeJIBHO

HeOonbime 3HaueHus [ITP nns cinanneB oObsICHAETCS TeM, YTO JaHHBIN BUJ IPYHTA

XapaKTepU3yeTcs: caMbiM HUBKUM cojiep:kaHueM paaus — 15 bx/kr. B cyrmunucroit

MOYBE Cpe/IHEE cojepkaHue paaus coctarisier 25...30 Bk/kr, a B riuHe NMpUMEpPHO

NOpSIOK OoJibllle, YeM B CyrauHUCTON mouBe. KoaduuueHT Bapuauuu 3HaAYEHHMA

[II1P I T'JIMH TaKXKCE 3aMCTHO OoJIbIIIE. Cnez[yeT OTMCTUTBb, 4YTO Yy TIJIMH TaKXC

Ha0JII0/1aeTCsl U caMblil 000N KOA(PPUIIMEHT Bapualiuu nopuctoctu (tadm. 4.1). Ha

puc. 4.1 — 4.3 mnpencraBiieHbl 3aBUCUMOCTH pe3yibTaToB u3Mepenuit IIIIP ot

KOJIMYCCTBA BBIINIAaBIINX OCAJKOB IJIA TPCX INIOIIAAO0K.

70

60 -

[1I1P, MBx-M2-¢1
N w S Ul
(@] o o o

1 1 1 1
°

—_
(e)
1

y =-1.0339%3 + 12.751x? - 41.606x + 54.87

R?=0.6401

O0OBeM ocaJKOB, MM

Pucynok 4.1 — 3aBucumocts pe3ynbraroB uzmepenuit [P ot konmuectBa

OCaJIKOB Ha MOBEPXHOCTU CYTJIMHUCTOM MouBHI (mopuctocth 0,51 oTH.€x.).
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TP, MBx-M2-¢?

o))
o

y = -0.2715x3 + 4.2991x2 - 16.475x + 38.566
50 o R>=0.3641
40 1
30 A
[ J
[ J

[ J
20 A
10
O T T T T T T

0 1 2 3 4 5 6

O0OBeM 0cagKkoB, MM

Pucynok 4.2 — 3aBucumMocTs pe3ynbraroB uzmepenuit [P ot konmuectsa

[1I1P, MBx-M2-¢?

OCa/IKOB Ha IMOBEPXHOCTHU cilaHleB (mopuctocth 0,37 OTH.€1I.).

45

40
y = -2.4833x + 35.28
ah T 2=0.8369

30 |® S-<o

35 [~<

25 T-~a

20 T~ -e
15
10
5
0

0 1 2 3 4 5 6
O0BeM 0CcagKOB, MM

Pucynok 4.3 — 3aBucumMocts pe3ysbratoB uamepenuit II1P ot konnuectBa

OCaJIKOB Ha MOBEPXHOCTHU IHHBI (mopuctocts 0,19 oTH.ex.).
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N3 pucynkos 4.1 u 4.2 BUJIHO, YTO MPH BBIMAICHUN HEOOIBIIIOTO KOJIMYECTBA
OCaJIKOB BBIXOJl PaJioHa C MOBEPXHOCTH CYIVIMHUCTOM MOYBBI U CIIAHIIEB CHayaia
YMEHBIIIAETCS, a 3aTeM C YBEJIMYECHUEM KOJMYECTBA BbITIABIICH BJIard HAOIIOAAETCS
3aMeTHBIN pocT. CiieyeT OTMETUTh, UTO AaHAJIOTUYHBIN XapakTep 3aBUCUMOCTH IS
MOYBbl MbI TOJYYMJIM B MCCIEAOBaHUAX, NOpoBeacHHbIX B 2017r. MoxHo
MPEANOJIOKUTh, YTO MPU HEOOJBIIOM KOJIUYECTBE OCAJIKOB MPOUCXOAUT 3aKyMOpKa
BEPXHUX IMOP TPYHTA, YTO MPEMIATCTBYET BhIXOAY pajioHa. [Ipu OGonpiiom KomuecTBe
OCAaJIKOB BJlara (PUIIbTpYyeTCsl Ha CPaBHUTENILHO OO0JIbIIINE TITyOUHBI, 1€ KOHIIEHTPAIUs
pazioHa BBIIIE, YEM B MPUIOBEPXHOCTHBIX CIIOSIX. B 3TOM cilyuae BhIXOJ pajoHa Ha
MOBEPXHOCTh MPOUCXOAUT 3a CUET BOCXOJSIIMX MHUKPOIY3BIpbKOB. Kpome Toro,
pagoH pacTBOPSIETCSA B BOJAE U TPAHCHOPTHUPYETCS B PE3yJIbTATE HCHAPEHUS BIIATHU.
CpaBHeHUE KPUBBIX, MOJYUYCHHBIX JJIS MTOYBBI U CJIAHIEB, TOKA3bIBAET UTO HauboJiee
oTueT/inBO 3aBUCUMOCTh [I[IP OT KkonmuecTBa OCaJKOB MPOSBISETCS Yy TPYHTOB C
OOJIBIION MOPUCTOCTHIO.

s tvH (puc.4.3) nonydyeHa yObIBaromias guHelHas 3aBucuMmocTs [IIIP ot
KOJIMYECTBA OCAAKOB. BO3MOXXHO, OTCYTCTBUE MUHUMYMA ISl TJIMHBI CBSI3AHO C TEM,
YTO M3-32 HEJOCTaTKa BPEMEHU HE YAAJIOCh MOIYYUTh JOCTATOYHOE KOJUYECTBO
naHHBIX. Kpome TOro, TMOMY4YEeHHBIM pe3ylbTaT MOXHO OOBSICHUTH HHU3KOU
MOPUCTOCTHIO TJIMHBI — TIPU OOJIHIIIOM KOJHMYECTBE OCAJIKOB BBIXOJA PajiOHA 32 CUET

BOCXOJSIINX MUKPOIY3bIPbKOB HE IPOUCXOIUT.
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3aK/JII0YeHne

B nanHO# paOoTe BBIMOJIHEHO CIAEAYIOIIEE:

1.

HN3y4dYCHA JIUTCpaTypa IO BIUAHHUIO KOJIUMYCCTBA OCAAKOB Ha PC3YyJIbTAThI

n3mepenus [11P;

2.

W3Y4YeHbl (U3HUECKHE XapaKTEPUCTUKW TPYHTOB (IUIOTHOCTh U

HOpHCTOCTB) U MCTOJbI UX OIIPCACIICHUA,

3.

oroOpano 33 mnpoObl TpyHTAa U ONpeleieHsl ero (Gu3NYecKue

XapaKTePUCTUKHU (TIJIOTHOCTh U IOPUCTOCTh);

4.
S.

nposeneHo 64 nuzmepenus [111P;

MIPOBEJICH aHAJIU3 PE3yJIbTATOB U3MEPEHUH, CAEIaHbl BHIBOJIBI.

[ToaBons UTOT, MOXKHO CPOPMYIIUPOBATH CIEYIOLUIUE BBIBOJBI:

1.

[To pe3ynbTaTam uccie0BaHUM, IPOBEACHHBIX 3a pyOEKOM, C/ielaH BHIBOJ
0 TOM, YTO camble BbicOkHe 3HaueHus [111P HaGnrogatoT B mepropl Cyxoi
yCcTOMUMBOM mnoroabl. OTCYyTCTBYIOT JaHHBIE O 3aKOHOMEPHOCTSIX,
ONMCHIBAIOIINX BJIUSHUE KOJIMYECTBA OCAJKOB HA PE3YIbTAThl U3MEPEHUS
[ITIP ¢ moBEpXHOCTH TPYHTOB Pa3HOIrO THUIIA.

Ha Bupg 3aBucumoctu IIIIP or koimuecTBa OCagkoB OOJIBIIOE BIIMSIHUE
OKAa3bIBAET MTOPUCTOCTh TPYHTA.

PesynbraTel uzmepenus I111P B 2018 Ha NOBEpXHOCTH CYTIIMHUCTON TTOYBBI
¥ CJIAHLIEB MOATBEPKIAIOT BBISBICHHYI0 Hamu B 2017T. KaueCTBEHHYIO
3aBUCUMOCTh — C POCTOM KOJIMYE€CTBA OCAJIKOB IJIOTHOCTH MOTOKA pajioHa
CHayaJia yMEHBIIIAeTCs, a 3aTeM HaOJt01aeTCsA 3aMETHBIN POCT.

Ha cpennue 3HaueHHWs TJIOTHOCTH TOTOKAa pajioHAa W3 pPa3HBIX THUIIOB

I'PYHTOB CYHICCTBCHHOC BIMAHNUEC OKAa3bIBACT COACPIKAHUC paaus.
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S. DUHAHCOBbII MEHE/IKMEHT, pecypcodpPeKTHBHOCTD "

pecypcocoepexenune
5.1. IloTeHuMaAbLHBIE NOTPEOUTEN Pe3yJIbTATOB HCCIEI0BAHUSA

OCHOBHBIM PE3yIbTATOM UCCIICTOBAHNMA, IPUBEACHHBIX B KBATU(HUKAIIMOHHON
pabote, SBISAIOTCS U3y4YEHUE BIUSHUSA OCAJIKOB Ha PE3yJIbTaThl M3MEPEHUsI BbIXOJa
pajioHa U3 TOYBBI. JTa WHGOpPMAITU OyIeT MOJIE3HOM IPH OIICHKH PaJOHA0NIACHOCTH
JUISL TEPPUTOPUIA, IPETHA3HAYEHHBIX JIJIS CTPOUTENBCTBA KUJTbS, YH4aCTOK 3aCTPOUKHU.

CrnenoBaTenbHO, B MEPCIIEKTUBE OCHOBHBIMU MOTPEOUTEISIMU PE3YJIbTATOB
JaHHOW  paboThl  OyayT CTPOUTENbHBIE KOMIIAHWH, a TakXe Hay4Ho-
UCCJIEIOBATENIbCKUE HWHCTUTYTHI, 3aHUMAIOIIMECS MpoOJieMaMU 3KOJIOTHYECKOM
OTpAaCIIf, KOTOPBIE BO3MOKHO OyAYyT 3aHUMATHCSI CIOCOOHOCTh CHUYKEHHUSI KOJIMUECTBA
pazoHa, BEIXOAIIUXCA B BO3yX. Kak BBITISIUT CETMEHTUPOBAHUE B CIIy4ae JaHHOTO
MPOEKTa, MpeJCTaBIeHO B TaduIe 5.1

Tabnuua 5.1 - Kapta cerMeHTHUpOBaHUs PbIHKA YCIYT

Opranu3zanuu
Hayuno-
CtpouTtenbHbie v
HCCJICIOBATEIIbCKUE
KOMIIaHUH!
WHCTUTYTHI

Ouenka
PaJIoHAOIACHOCTH
ObmacThb Y4aCTOK 3aCTPOHKH.
MPUMEHEHUS CrocobHOCTh
CHIDKCHUS
KOJIMYECTBA PaJIOHA

5.1.1. AHa/IM3 KOHKYPEHTHBIX TEXHUYECKUX pPelleHui

BaxxHO peasMcTUYHO OLEHWUTH CUJIBHBIE W CJIa0ble CTOPOHBI Pa3pabOTOK
KOHKYPEHTOB. AHAQJIW3 KOHKYPEHTHBIX TCXHHYCCKHUX PCIICHUH C TO3HIHU
pecypcoddHEeKTUBHOCTH U PECypcoCcOEpeKeHUs TO3BOJISIET TPOBECTH OLCHKY
CpaBHUTENBHOU 3((HEKTUBHOCTH HAYYHOU Pa3pabOTKH W ONPEACIUTh HAIpaBICHUS

JUIs1 €€ Oy MyIIEero MOBBIIICHHUS.
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JIaHHBIN aHAJIU3 IPOBEJIEH C TOMOLIBIO OLIEHOYHOM KapThl, IPEICTABICHHON B
tabnuue 5.2. [{ns aToro orobpaHo /Be KOHKYypeHTHBIE pa3pabotku. Kpurepun s
CPaBHEHHUS M OLIEHKH pecypcod((HEKTUBHOCTU U pecypcocOepeKeHs, TPUBEICHHbBIC
B Tabuuue 5.2, moadupaiu UCXo1s U3 BEIOPAHHBIX OOBEKTOB CPABHEHUS C YUETOM HX
TEXHUYECKUX W HKOHOMHUYECKMX OCOOEHHOCTEM pa3paboTKu, CO3JaHUs U
DKCILTYaTALMH.

B nannoif yactu Obula mpoBeZeHA OIEHKAa KOHKYPEHTHBIX pa3paboTok. B
rOCYAApCTBEHHBIX CUCTEMAX PaJUalMOHHOIO MOHUTOPHUHIA U3MEPSIOT TOJBKO OJWH
IapaMeTp — IUIOTHOCTh TOTOKA paJoHa C TNOBEPXHOCTH TPYHTOB. B kauectse
KOHKYPEHTOB ObUIM BBIOpaHbI JBa U3MepuTenbHbix Komiuiekca PPA-01 u RAD-7. B
HEPBYIO ouepenb NpUOOpHI XapaKTEPU3YIOTCS BPEMEHEM MPOBEACHUS U3MEPEHHH,
KOTOpO€ ISl JaHHOrO O0OPYJOBaHUS COCTABISIET JTOBOJIBHO OOJBIION BPEMEHHOMU
IIPOMEKYTOK BPEMEHHM, YTO B CBOKO OYEPEb NPUBOJIUT K YMEHBIIECHUIO PE3YJIHTATOB
u3MepeHus. Vcnonp30BaHre JaHHOTO 00OpYIOBaHUS JJIsl OLEHOK PaJOHOONACHOCTH
ABJIAIOTCS (PMHAHCOBO 3aTPAaTHBIM, a TaK)K€ OHM CJOXKHBI B JKCIUIyaTal[dd, YTO
3aTpyJHSAETCS 3aTPYAHUTEIbHON HACTPOMKOM anmnapara U HeyJOOHBIM UHTEPHEHCOM.
Hcnonb3oBaHue KOHKYPEHTHOrO  OOOpYJOBaHUS CYLIECTBEHHO  YBEJIMYUBAET
CTOMMOCTD ITPOBEICHHS PaIUAllMOHHOTO KOHTPOJISI TEPPUTOPHUHU.

Merton npeyIoKeHHBIM B JaHHOK paboTe UMEET MPOCTYIO CTPYKTYpYy U Oosee
BBICOKYI0 SKOHOMUYHOCTh MO CPABHEHHMIO C KOHKYPEHTHBIMU METOJAMH HU3MEpPEHUs
paAMallMOHHBIX BEJIMYWH, IMPEJHA3HAYEHHBIX [UIS OIPEACIICHHS TEPPUTOPUM HA
pazioHoONacHOCTh. lcnosib30BaHUE MNPEIIOKEHHOTO O0OpYyAOBaHUE CYIIECTBEHHO
CHIW)KaeT CTOMMOCTb OLEHOK. Takxe TMO3BOJISIET MPOBOJUTH JO HECKOJbKHUX
U3MEPEHHI B IeHb, UTO MPUBOJIUT K O0JIee TOUHBIM OILEHKaM PaIOHOBBIX PHUCKOB.

[Ipu »>TOM crHexyeT y4yecTb BIMSHUE AaTMOC(PEPHBIX YCIOBUH NIpH
HKCILTYyaTallMU B HATYPHBIX YCIOBUAX BbILIEYKa3aHHBIX H3MEPUTEIBHBIX KOMILIEKCOB,
a MMEHHO Takoro (QaxkTopa Kak BJIaKHOCTb aTMOC(EpHOro BO3IyXa, CIIOCOOHAs

HAHECTH ylepo anmaparype BIUIOTh A0 BBIXOJa U3 CTPOSL.
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Tabnuna 5.2 — OueHouHas kKapTa KOHKYPEHTHBIX TEXHUUECKHUX Pa3paboToK

Bec bamier KonkypeHTocrnocoOHOCTh
Kpurepun ouenku kputepu | b b
PHATEP p ., p ¢ B, K2 K, K, K.,
1 2 314 |5 6 7 8
TexHUYEeCKUEe KPUTEPHH OIIEHKU pecypcodPeKTHBHOCTH
1.Bpems sxcrio3unmm 0,16 51 4 4 0,8 0,64 0,64
2.BJII/I;HEHe aTMOC(EPHBIX 0,07 44| 3 0,28 0,28 0,21
yCIIOBUH
3.HagexxHOCTh anmapaTypbl 0,2 515 4 1 1 0,8
4.ITotpebHOCTH B pecypcax 0,05 5133 0.25 0.15 0.15
maMsITh
5-PyHKIHOHAILHEIE 006 | 5|44 03 | 024 | 024
BO3MOYKHOCTH

6.1IpocToTa ’KCIUTyaTanuu 0,09 51 4 2 0,45 0,36 0,18
7.Hannuune
JIOPOTOCTOSAIIETO 0,2 51 4 4 1 0,8 0,8
000opyToBaHUs

DKOHOMHYECKHE KPUTEPUU OLIEHKH 3D PEKTUBHOCTH
1.KoHKYypeHTOCIIOCOOHOCTh 0,03 539 0,15 0,09 0,06
MPOAYKTa
2.1lena 0,1 5131 0,5 0,3 0,1
3-(PUHAHCHPOBAHHC 004 | 3|4 2| 012 | 016 | 0,08
Hay4YHOU pa3paboTKu

Htoro 1 4,85 4,02 3,26

[To3unmio pa3zpabOTKU ¥ KOHKYPEHTOB OIEHHUBAIIM IO KaXKJIOMY MOKa3aTEII0
AKCTIEPTHBIM MYTEM M0 MATHOALILHON ITKase, rjae 1 — Hanbosiee ciabast Mmo3uIus, a
5 — HauOoiiee cuiibHas. Beca mokazarenei, ompenensieMble SKCIEPTHBIM MyTEM, B
CyMMe€ JIOJKHBI COCTaBIIATH 1.

AHaJIN3 KOHKYPEHTHBIX TEXHUUECKUX PEIICHUI onpeensercs no Gopmyre:
K :ZBi - by, (5.1)
rie K — KOHKypeHTOCTIOCOOHOCTh HAyYHOU pa3padOTKU WM KOHKYPEHTA,;

Bi — Bec nmokazatens (B 10X €IUHUIIbI);

b — 6amnt I-ro mokasareris.

46



5.1.2. SWOT-anaau3

SWOT — meroanka aHalni3a HAayYHBIX MPOEKTOB M TEXHUYECKUX PEIICHUN
Strengths (cunbHble cTOpoHBI), Weaknesses (cimabbie cTropoHbl), Opportunities
(Bo3moxkHOocTH) U Threats (yrpossr). Meroguky SWOT npumeHstoT 11 aHanm3a
(bakTOpOB BHENTHEN U BHYTPEHHEN Cpe/ibl TPOEKTA.

Strengths (cunmpHBIE CTOpPOHBI) — 3TO (aKTOPbl BHYTPEHHEH Cpembl,
XapaKTepU3yIoIIe KOHKYPEHTOCIMOCOOHYI0 CTOpOHY Tmpoekta. [lox cumpHBIMU
CTOPOHAMHU MOHHUMAIOTCSl OTJIMYUTENbHBIE MPEUMYIIECTBA WM OCOObIE PECYPCHI,
KOTOpBIE CIOCOOCTBYIOT MOOEAE MPOEKTa B KOHKYPEHTHOM OopnbOe. MHaye rosops,
CWIbHBIE CTOPOHBI — 3TO PECYPChl WM BO3MOXKHOCTH, KOTOPBIMU pacrojaraer
PYKOBOJICTBO TIPOEKTa U KOTOpbIE MOTYT OBITh 3((HEKTUBHO HCIIOIB30BAHBI JIs
JIOCTHKECHHSI TIOCTABJICHHBIX IEJIEH.

Weaknesses (ciabble CTOPOHBI) — 3TO Takke (PAKTOp BHYTPEHHEH Cpebl.
[IpencraBnser  co0Ol  HENOCTATOK,  yOYIIEHWE  WJIA  OTPAHUYECHHOCTH
HAyYHOMCCIIEIOBATEIHCKOTO TMPOEKTa, KOTOPHIE MPEMATCTBYIOT AOCTHKEHUIO €ro
L(ETICH.

Opportunities (BO3MOKHOCTH) BKJIIOHAIOT B c€0s JIO0YIO MPEANOYTUTEIbHYIO
CUTYaIIMIO B HACTOSIIIIEM WK OyAyIeM, BOSHUKAIOIIYIO B YCIOBHUSX BHEUTHEH Cpebl
IpOeKTa, HalpuMep, TeHACHINI0, U3BMEHEHUE WM TPEaNoaraeMyro NOTpeOHOCTb.

Threats (yrpo3bl) npeacTtaBisieT co00il 00y HEeXeNaTelIbHYI0 CUTYaIUIo,
OTpaHUYCHUE, HAKJIAJIbIBAEMOE BHEIIHEW Cpelod Ha MpoeKT. B kadecTBe yrpossl
MOJKET BBICTYNATh Oaphep, OTPaHUYCHHUE WIIM YTO-JIUOO €IIe, YTO MOKET MOBJIEYb 32
co00ii mpoGieMbl, pa3pyLIeHUs, Bpe WU yiep0, HAHOCUMbBIN IIPOEKTY.

SWOT-ananu3 1aHHOTO HayYHO-HUCCIEA0BATEILCKOTO MTPOCKTA MPEICTABIICH B

tabmurie 5.3.
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Tab6muia 5.3 Marpunia SWOT

CuiibHbBIE CTOPOHBI
HAY4YHO-
HCCJIeI0BATEIbCKOI0
NMpoeKTAa:

C1l.HoBuzza naeu
HAy4YHOTO MCCJIEOBAHUS.
C2.JlocTatouHas
HaJIEKHOCTh YCTAHOBKH.
C3.be3omacHoCTh
paboThI C YCTAaHOBKOM.
C4.PemoHT
OTNPUTOJTHOCTH KaXK10TO
OT/ICJIBHOTO y3J1a
YCTaHOBKH.
CS.IIpocroTa
AKCIUTyaTaluu
YCTaHOBKH.

Caa0ble CTOPOHBI HAYYHO-
HCCJIeI0BATEIbCKOI0
NMpoeKTAa:

Cnl. OrcyrcTBUE
(dbuHaHCHpOBaHUSI.

Cn2. OrcyrcTBUE Y
nepcoHana HeoOX0AUMBIX
3HaHUM.

Cn3. bonpioi cpok
00pabOTKH pe3yJIbTaTOB
Cin4. OtcyrcTBHE
OCBEIOMJIEHHOCTH 00
UCCIIEIOBAHUSIX TAHHOTO
THUIIA.

CiS. bonpmoit cpok
MIOCTAaBOK MaTEpHUaJIOB U
KOMILICKTYIOUIUX,
UCIIOJIb3YEMBIX TIPU
MIPOBEJAECHUN HAYYHOTO
UCCIICJOBAHUS

Bo3moskHOCTH:

B1. Ucnons3oBanue
MHHOBAIIMOHHOM
uHppactpykrypsl TITY
B2. IlosBiaenue
JIOTIOJTHUTEIILHOTO
CIIpOCa Ha HOBBIN
MPOAYKT.

B3. CotpynHnuecTtBo ¢
PSAIOM HOBBIX
OpraHu3alui.

B4. Ucnons3oBaHue
YCTapeBIINX METOJIOB

Pe3yabTarTsl aHau3a
UHTEPAKTUBHOM
MaTpHIbI IPOEKTA
noJieil «CuiibHbIE
CTOPOHBI U
BO3MOKHOCTH»:

1. Poct cnipoca Ha
VCCIIEIOBAHUS TAHHOTO
THMA 32 CYET
pacupoCTpaHEHUs Cpeau
PAa3IMYHbIX OpraHu3aun
Y YHUBEPCUTETOB.

2. IlpuopuTeT K JTaHHOMY

Pe3yabTaTsl aHau3a
HHTEPAKTHUBHOI MaTpPHIbI
npoexkra noJjieid «Ciaadble
CTOPOHBI U
BO3MOKHOCTH»:

1. OtcyTcTBUE 6OIBIIOTO
YyucIla 3aKa30B Ha
IIPOBEJEHNE UCCIIETOBAHUM.
2. Ilpuopurer
KOHKYPEHTHBIX
OpraHMu3aIui u3-3a
JUTUTEIBHOTO CPOKa
VICCIIEIOBAaHUM WU

KOHKYPEHTaMH. VICCIIEIOBAHHUIO T10 HEBBINIOJIHEHHBIX B CPOK.
B5. [loBeiienue CPAaBHEHUIO C
CTOMMOCTH KOHKYPEHTaMHU 3a CUET
KOHKYPEHTHBIX OCYILIECTBJIEHUSA
pa3paboToK. JOJDKHOW HAJIe)KHOCTH U
0e301acHOCTH
YCTAHOBKH.
Yrpo3ssr: Pe3yabTarsl aHajmsa Pe3yabTarsl aHajusa
V1. Beicokas nieHa UHTEPAKTUBHOM UHTEPAKTHUBHON MAaTPHULbI
TE€XHOJIOTUU. MaTpPHIbI MPOEKTA
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[Tponomxkenne Tabautet 5.3

V2. KonkypeHius.
¥3. OrcyrcTBHE
(buHaHCHPOBaHUS CO
CTOpPOHBI, KaK
YHUBEPCUTETA, TaK U
rocyJapcraa.

V4. CnoxHOCTh
MIOCTaBKU 00pa310B JIsi
HCCJICIOBAHUIM.

¥5. U3noc
000py10BaHUSI.

noJieid «CujabHbIe
CTOPOHBbI U YIPO3bI»:

1. OcymectBieHue
PEMOHTA TEeKYIIeH
YCTaHOBKH 0€3 3aMEHbI
COCTABJIAIONINX YaCTEH.
2. YCTOUYUBOCTD K
60pnbe ¢ KOHKYpEHTaMU
3a CYCT HOBHU3HBI HJICH.

npoexkra nojieid «Ciaadble
CTOPOHBI M YIPO3bD):

1. [IpuBnekatb KanuTal u
UCIIOJIb30BaTh TEXHOJIOTHIO,
KOTOpas 10 pa3yMHbIM
[IEHaM TI0 CPABHEHHIO CO
CIIPOCOM.

2. YcuIieHne ucciieI0BaHnuin
JIOKyMEHTOB,
KOHKYPEHTOCIIOCOOHOCTH.
3. PeryisipHO COXpaHSATh
000pynoBaHue, YTOObI
COKpaTHUTh BpeMsi COOsl.

5.2. [lnaHupoBaHUe HAYYHO-HCCJIEI0BATEILCKUX PadoT

B nanHoM pasnene cocTaBiieH NEpedyeHb ATAloB M pabOT MO BBIMOJHEHUIO

HUP, npoBeneHo pacrpeeneHre UCIOTHUTEeNeH 1o BuaaM padboT. [lopsiok 3TamnoB u

pabot npu BeimosHeHnu BKP npusenen B Tabnuie 5.4.

Tabnuna 5.4 — [lepedyeHs 3TanoB, padoT U pacnpeeeHue UCTIOTHUTENEH

Ocuoguble 31anbl | Noe Pabot | Coneprkanue paboThl Wcnonxurens
PazpaboTtka
CocraBieHue U yTBEPXKICHUE
TEXHUYECKOTO PykoBoauTtens
TEXHUYECKOTr0 3a/IaHHs
3aganus Ha HUP
IToxbo 51 U3y4YEeHUE
P v CryneHr
MaTepualioB M0 TEME
Bri6o HarnpaBJICHUS
Br16op P P PykoBonutens
UCCIIEJOBAHUS
HaIpaBJICHUS >
Pa3paboTka o0rmieit MeToIuKu
HUCCIEI0BaHUS L PykoBoaurens
POBEJEHUS UCCIIEIOBAHUIN
Kanenmapnoe mnanupoBanue
PykoBoaurens
paboT no Teme
N3yuenue OKYMEHTAalUU
y JIOKy WM, | e
TeopeTudeckue TIOUCK JINTEPATYPBI
VICCIIEIOBAHUS ITonck crarent B )XypHanax Io
. CryneHr
BBIOpPAHHOW TEMATHUKE
[Tonyderne  HEOOXOIUMBIX
7 CryneHr
JTAHHBIX
Cospnanue rpadUueCcCKux
[IpoBeneHue . P b CryneHr
3aBUCHUMOCTEHN
pacyeToB
Ananus 51 OIUCAHUE
CryneHnt
pe3yJIbTaTOB
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[Tponomxenue Tabmuiet 5.4

IIpoBepka MOJTYYSHHBIX
11 poBep Y PykoBoaurenn
Odopmiienne pe3ynbTaTOB
ordera no HUP CocraBiieHHEe NOSICHUTEILHOU
12 CryneHr
3aIMCKU

5.2.1 Onpenenenue TpygoemMkocTu Boinoanennss HUP

Ha cnenyromem srane ocymecrsinenus HMP onpenensercs ux Tpy10€MKOCTb.
TpynoeMKOCTh BBINIOJIHEHUSI OLICHUBAETCA HKCIEPTHBIM IIyTEM B CHEIHAJIBbHBIX
BEJIMYMHAX - YEJOBEKO-IHSAX U HOCUT BEPOSATHOCTHBIN XapakTep, T.K. 3aBUCHUT OT
MHOKECTBA TPYJHO YYUTBHIBAEMbIX (akTopoB. [ ompeneneHusi, 0XHIaeMOro

(cpenHero) 3HaY€HUs TPYJOEMKOCTH padOT UCHOIB3YETCs ciaeayromas GopMmya:

__ 3tminit2tmaxi
tox-ci - 5 ) (5-2)

ety — OXKHIaeMas TPYJOEMKOCTh BBITIOTHEHUS i-0i1 paboThl, (4em.-IH.);

tmini — MUHHIMAJIbHO BO3MOXKHAsI TPYJOCMKOCTh BBIMIOJIHEHUS 3alaHHOMN 1-0H
paboThl (ONTUMHUCTUYECKAS OIEHKA: B MPEINOJIOKEHUN Hanbosiee OJaromnpusiTHOro

CTEUEHHUS OOCTOSITENBCTB), (YEIL.-1H.);

tmax i — MAKCUMAJILHO BO3MOYKHASI TPYIOEMKOCTh BBITIOJTHEHHUS 3a1aHHOM 1-0H
paboThI (MECCUMUCTUYECKAs OIIEHKA: B MPEANONI0KEHUH Hanbosee HeOIaronpusiTHOro

CTEUYEHHUS OOCTOSITENILCTB), (YEI.-/TH).

Hcxons u3 OXKMJIAeMOM  TPYJOEMKOCTH  padoT, ONpeNEsACTCS
OPOAODKUTEIBHOCTh KakJI0oW paboTel B pabounx AHsAX Ty, yduThIBaromas
MapauieIbHOCTh  BBITIOJIHEHUS PpaOOT HECKOJIBKUMHM  HUCHOJHUTEISIMU. Takoe
BBIYHCIICHHE HEOOXOAMMO JjIs 0OOCHOBAHHOTO pacyeTa 3apaboTHOM IIIaThl, TaK Kak
yAEIbHBIA BEC 3apIuiaThl B OOIIEH CMETHOW CTOMMOCTH HAyYHBIX HCCJIEIOBAHHM
coctaBisieT okoyo 65 %. HMcxoas u3 pa3sMEepHOCTH BEJIWYMHBI OXUIAEMOM

TPYJIOEMKOCTH, TIPOJOJIKUTEIHHOTO 1 — THIIA padOT Ompeaensercs mno Gopmyre:

Lo

rae T,; — IPOIOIKUTENLHOCTD OTHOU PaboThI, (pad. 1IH.);
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towi — OKHTaeMasl TPYIOEMKOCTh BBIITOJHEHUS OJHOW PaOoTHI, (Yel.-aH.);

Y, — YMCIEeHHOCTh UCTIOTHUTENEH, BBHITIOTHSIIONIUX OJTHOBPEMEHHO OAHY U Ty
e paboTy Ha JaHHOM 3Tare, (4ei.).

B xonme nmanHHON pa®OTHl KOJIMYECTBO YENOBEK, BBIMOJIHSABIIMX KaXKIYI0 H3
paboT Ha KaXJIOM W3 OJTaloB, paBHIETCI OJHOMY. Pe3ynbTaTel pacueToB

TPYAOEMKOCTH KaXI0T0 BUa paboT mpeacTaBieHbl B Ta0nuie 13.
5.2.2 PazpaboTka rpaduka npoBeaeHusi HAYYHOT0 HCCJIeI0BAHUS

Ha cnenyromem stane paspabOarbiBaeTcs KaJICHIAPHBIA IJIaH BBINOJHEHUS
pabotr HUP. beut noctpoen nentounsiit rpaduk nposeaenus HUP B hopme nuarpamm
['anra. [luarpamma ['aHTa — TOpPU3OHTAJBHBIN JIEHTOUYHBIA TpaduK, HA KOTOPOM
paboThl MO TeMe MPEACTABIAIOTCS NPOTSHKEHHBIMH BO BpPEMEHH OTpE3KaMi,
XapaKTepU3yIOIUMUCS JaTaMU Havajla 1 OKOHYAHUS BBITIOJIHEHUSI IAaHHBIX PadoT.

Jlns ynoOCTBa MOCTPOEHHUS KaJEHIAApHOTO IUlaH-TpaduKka, IIUTEIbHOCTD
ATanoB B pabOuYMX JHSIX TEPEBOJUTCA B KaJlCHIApHBIC THU U PACCUUTHIBACTCS TIO
cienyroieit hopmyie:

Ty =Ty " k, (5.4)
rne  Tj; — IPOJOJDKUTEIHHOCTD BBIIOJTHEHHS OJTHOM paboThl, (KaJeH. JH.);

T, — NPOAOIKUTENBLHOCTD OZHOM paboThl, (pad. aH.);

k — xoadpdunueHT xaneHIaApHOCTH, MpEIHA3HAueH IS MepeBoja padouero
BPEMEHH B KaJIEHAApHOE.

Pacuér xondduinmenta KaleHIAPHOCTU MPOU3BOAMUTCS IO CIEAYIOUIEH

bopmyie:
TKF

k= —X—, (5.5)

T}cr _TB,C[_THA
rjae T, — KOMM4YeCcTBO KasleHAapHbIX AHel B roay (T, = 365 JH.);

Ty

Toy

— KOJIMYECTBO BBIXOAHBIX JHEN B roay (7T 5= 52);
— KOJIMYECTBO MPa3AHUYHBIX JHEH B roay, (T, = 14).
PacuetHyro BenmmunMHAa TPOIOIDKUTEIRHOCTH PaboT Ty; Obl1a OKpyTJIeHa 10

OCIbIX YHUCCII.
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Benuunna nocuntanHoro koagpuimeHTa KaleHIJapHOCTH:
365
- 365-52-14

PacuetHbie gaHHBIE CBEAEHBI B TaOdMIE 5.5, HA OCHOBAHUM KOTOPOU OBLI

k = 1,22.

MOCTPOEH KaJieHAapHbIN TUIaH-TpaduK.

Ta6J'II/IHa 55— BpCMCHHBIe IMOKa3aTCJIN ITPOBCACHUA HAYIYHOI'O HCCICAOBAHNA

i VcrioTHUTEITb tmini | tmaxi | toxi | i pe-lrg.lz’[H KaJ-II-!(,Z’IH.
1 PykoBoautens 1 1 1,8 1 2 2
2 CtyneHt 2 5 3,2 1 3 4
3 PykoBoauTens 1 2 1,4 1 1 1
4 PykoBoguTens 2 6 3,6 1 4 5
5 PykoBoguTens 4 7 5,2 1 5 6
6 Crynent 2 4 2,8 1 3 4
7 Crynent 2 4 2,8 1 3 4
8 Crynent 14 30 | 20,4 1 20 24
9 CtyaeHt 1 2 1,4 1 1 1
10 CryneHt 2 4 2,8 1 3 4
11 PykoBoautenn 1 2 1,4 1 1 1
12 Crynent 2 4 2,8 1 3 4
Hroro 34 71 | 496 | - 49 60

5.2.3 KanenaapHslii Iuian-rpaguk B Bujae auarpammbl I'anra

Ha ocHoBaHMM pacuéTHBIX MAHHBIX OBUI MOCTPOCH IUIaH-TpaUK B BUJIC
nuarpamMmsbl ['anTa. ['paduik mocTpoeH ¢ BpeMEHHOM MIKaIoW, pa30UTON Ha MECSIIbI U
JIEKaJIbl, TIOKPBIBAOLIEN BECHh NIEPUO/ POBEACHHUS HcciienoBaHuii U Hanmcanuss BKP.
KaxnoMy HCTIOTHUTEIIO MPUCBAMBAECTCS CBOU THUII INTPUXOBKU. KaneHIapHbIii 11aH

rpadyK BBITIOJHEHHS JAaHHOM JUIUIOMHOM pabOThI MpeCTaBIeH B TabwHIe 5.6.
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Tabmuua 5.6 — Kanennapusiit man-rpaguk nposenenus HUP no teme

[IpoaOMKUTENEHOCTD BHIMIOTHEHUS pa0OT
Ne | Ucr. Thi Anpenb Mait UroHb
KaJI.JIH.
112 3,412 3 |4]1]|2]|3
1 P 2
2| C 4
3| P 1
4 | P )
S| P 6
6| C 4
7| C 4
8| C 24
9| C 1
10| C 4
11| P 1
12| C 4

- CTY/ICHT; - PYKOBOJIUTEb.




5.3 BroxKeT HAYYHO-TeXHUYECKOT0 UCCIe[0BAHUSA

[Ipu mnanupoBaHuM OrO/KETa HaydyHO-TexHUYeckoro uccienoBanus (HTHN)
JOJKHO OBITH 00€CIIEYEHO MOJHOE U JOCTOBEPHOE OTPAKEHHUE BCEX BUIOB PACXOOB,
CBSI3aHHBIX C €ro BbIMONHEHHEM. B mporecce ¢opmupoBanus Oromkera HTU
UCITIOJIB3YETCs CIEAYyIoIasl TPYIIIMPOBKA 3aTpaT M0 CTAaThsIM:

Marepunaisl.

OcHoBHas 3apaboTHasl I1aTa UCTIOJIHUTENEH TeMBI;
JlononHuTenbHAs 3apadOTHAs IUIaTa UCIIOTHUTENEH TEMBI;
OTuuciieHnst BO BHEOIOIKETHBIE (POHIBI.

3anaTI>I Ha aMOPTHU3alIMOHHBIC OTYUCJICHHA.

o 0k~ w D E

HakitagHple pacxobl.
5.3.1 Pacyer maTepuaJbHBIX PACX0/10B

OCHOBHBIMHM 3aTpaTamMH B JIAHHOW HCCJIEIOBATEIbCKOM paboTe SIBISIOTCS
3aTpaThl Ha AJIEKTPOIHEPTHIO. Pe3ynbrarthl pacd€ToB MO 3arpaTaM Ha MaTepUaIbI
pUBEACHBI B Ta0HIIE 5.7.

OTtcyTcTBHE B TaOIMIIE pa3CICHUs] HA UCTOYHUKHN (PMHAHCUPOBAHUS TOBOPUT
O TOM, YTO UCTOYHUK OANH. MIcTOUHNK (DMHAHCOB B TAaHHOHW pabOTe — CTYACHT.

MormraocTs paboueii I1K: 0,1 xkBT.

3arpaThl Ha SJEKTPOIHEPTHIO PACCUUTHIBAIOTCS TI0 (hopmyie:

C=0U,,"P-F,g=58-01-360 =210, (5.6)

rne  I{,, — tapud Ha MPOMBIUICHHYIO 3IeKTpodHEpruio (5,8 pyo. 3a 1 kBT u);

P — mommuocTs 060pynoBanns, KBT/4;

F
o6 — BpeMsI UCIIOJIb30BAHU 000 JOBAHUA, Y.
9
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Tabnuna 5.7 — MarepuanbHbie 3aTpaThl

HanmenoBanue Mapxa, KonnuectBo Lena 3a Cymma,
pasmep eMHuUIly, pyo. pyo
DIIEKTPOOHEpIH, — 36 xBt-gac 5,8 210
notpebsennas [1K
DIEeKTpOIHEPTHUs
HOTpeOICHHAs 47 xkBt-9ac 5,8 273
000pyI0BaHUEM
(Anbdapan +)
bymara SvetoCopy 1 mauka 210 210
[leuats Ha qucre A4 — 80 1,5 120
Pyuka Cello Writer 1 25 25
JlocTyn B MUHTEpHET — 3 mecsna 299 897
Bcero 3a MmaTepuaisl 1735
TpaHcnopTHO-3ar0TOBUTENBHBIE PACXOIbI 0
Uroro: 1735

5.3.2 Pacuér amMopru3anuM OOOpPYIOBAHHUS ISl IKCIEPHUMEHTAJIbHbBIX

padort

JlanHas cTaThsl BKIFOYAET B ceOsl BCE 3aTPaThl, CBSA3aHHBIC C MPUOOpETEHUEM
CTHEIMATLHOTO 000pYyIOBaHUS, HEOOXOIUMOTO JIJIsl IPOBEACHHS pabOT MO TEMaTHKE
BKP.

B nannoii uccienoBaTenbCkoi paboTe K Creno00py10BaHI0, HEOOXOUMOMY
JUISL TIPOBEACHUS DKCHEPUMEHTAIBHBIX pabdOT, OTHOCUTCA pPaIUOMETp paJoHa
«Anbdapan [Tar0c», CTOMMOCTH KOTOPBIX TIpUBEeHa B Tabuiie 5.8.

Tabnuna 5.8 — 3aTparsl Ha crieroOopyIOBaHNE

[lena equHUIIBI Obmas
No HaunmenoBanue Ko-Bo equnuIl o 1 CTOUMOCTbD
000opynoBaHus,
/1 o0opynoBaHuUs o0opynoBaHUs obopymoBaHus,
pyo. Dy6.
1 «Anbdapan [Tarocy 1 250 000 250 000
Hroro: 250 000

Cpox dKCIuTyaTallid JaHHOTO OOOPYIOBaHUS COCTABIISIET TOpsAIKa S5 JIeT.

Takum oOpa3oMm 3aTpaTbl Ha aMOPTHU3ALMIO OOOPYIOBaHHUS PACCUUTHIBAIOTCSA IIO

dbopmyre:
CaMOpT = C06 / T: :57)
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rie  Cos — cTOMMOCTH 000pyI0BaHus, Pyo.;
T — cpok ity Obl, JHH.
Takum oOpazoMm 3arpaThl Ha aMOpTH3AIUI0 000pyIoBaHHS «Ambdapan
[Imroc»:
Camopr = (250000 / (5*251)) = 135 py6/nH.
O6opynoBaH#e UCTIONB30BAIOCh B TeueHue 60 qHEei, TakuM 00pa3oM, 3aTpaThl

Ha 000pyAOBaHUE:
CaMopT(06m) =135-60=28100 py6.

5.3.3 Pacuert 3apadoTHoii miarsl ucnogaurenaeid HTHU

B nmannblif paszgen BKJIIOUYEHA OCHOBHAs 3apa0OTHas IlaTa pPabOTHHKOB
HENOCPEICTBEHHO YYacCTBOBIIMX B BBINOJHEHUH padOT 1Mo JaHHOM TeMme. BennunHa
pacxoqoB 1O 3apabOTHOM TIaTe OMNpEAeNsIeTcsl MUCXOAd U3 TPYAOEMKOCTH
BBINIOJIHAEMBIX PabOT U JIEUCTBYIOIIEH CUCTEMBI OKJIAJ0B M TapU(PHBIX CTaBOK. B
COCTaB OCHOBHOM 3apabOTHOWM TMJjaThl BKJIIOYAETCS IPEMHUs, BbIIUIAYMBaEcMast

exeMecsiuHo 13 GoHaa 3apaboTHOM miatel pazmepe 20 —30 % ot Tapuda wim oknanaa.

CraTthsi  BKJIIOYA€T  OCHOBHYIO  3apa0OTHYH0  IjaTy  paOOTHHKOB,
HETMOCPEJICTBEHHO 3aHATHIX BbImosHeHneM HTU, (Bkirowas mpemMuu, AOIIIATHI) U

JOTIOJTHUTENBHYIO 3apabOTHYIO TUIATY:

331'[ = 3OCH + 3,£LOI'I’ (58)
rae  3ocn — OCHOBHAS 3apa0oTHAsI IJIaTa;

3ion — JOTIOHUATENBHAS 3apaboTHas miaTa (12-20 % ot 3ocx).

OcHoBHas 3apaboTHas MJIaTa HAYYHOTO PYKOBOJMUTENS PACCUUTHIBACTCS Ha
OCHOBaHUHU OTpacjieBOi oraTel Tpyaa. OtpacneBas cucrema omiarsl Tpyaa B TITY
MpenoiaraeT Cleayonui cCocTaB 3apab0THOM TIIATHI:

1) oxnag — onpenaensiercs: npeanpuatuem. B TITY oknaasl pacnpeneneHsl B
COOTBETCTBMM C 3aHHUMAaeMbIMU JOJDKHOCTSIMM, HAalpUMEp, AaCCUCTEHT, CT.

npenojaBaresb, JOIEHT, Tpodeccop.
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2) CTUMYJHMPYIOIIUE  BBIIUIATBI —  yCTAHABJIMBAIOTCS  PYKOBOIUTEIIEM
nonpazfeneHuii  3a  9()QPEeKTUBHBIM  TPyH, BBHIIOJHEHHE  JIOMOJHUTEIBHBIX
00s13aHHOCTEH U T.J.

OcHoBHas 3apa0boTHAs MJIaTa PyKOBOJUTENS pPACCUUTHIBAETCS 1O PopMyIie:

3oen = 3un* Thao (5.9)
rne 3o — OCHOBHAS 3apabOTHAas IJ1aTa OJJHOTO paOOTHUKA;
Thas — TPONOJDKUTENBHOCTh padOT, BBINOIHIEMBIX HAayYHO-TEXHUYECKUM
paboOTHUKOM, pald.jH.;
3. — CpelHeTHEBHAs 3apa00THas Tu1aTa paboTHHKA, PYO.
CpennenneBHas 3apabOTHas MIaTa pacCUUTHIBAETCS 1O hopmyJie:
3w = (B M) Fy (5.10)
rae 3y — MECAYHBIN IOJKHOCTHOM OKIan paboTHUKA, PYO.;
M — KoIMuecTBO MecsIeB paboThl 0€3 OTMYyCKa B TEUEHUE ro/1a, MPU OTITYCKE B
48 pabounx nHeit M=10,4 mecstieB, 6-THEBHAS HEJENS;
F.— aeficTBUTENBHBIN TO0BOM (DOHA padOUYero BpeMEHU HAyYHO-TEXHUYECKOTO
nepcoHana, pad. JaH.

Tabnuna 5.9 — banmanc pabodero BpeMeHH

CryneHr
IHoka3aresn pado4yero BpeMeHH PykoBoauresn A
KanenmapHoe uncno e 365 365
KonnuectBo Hepaboumx JHEH 52 52
- BBIXOJHBIC THU
AHBIE A 14 14
- Tpa3AHUYHBIC JHU

[ToTepu pabouero BpeMeHU
- OTIIYCK 48 48

- HEBBIXOBI 10 00JIE3HU
JleficTBUTENBHBIN ro10BOM (HOHA pabouero BpeMeH! 251 251

Mecsiunblii OKTIa7 pabOTHUKA € ydeToM palioHHOTO Koddduimenta s
Tomcka k, = 1,3, Berauncnsercs:
3y = 3. 1,3. (5.11)
OcHoBHast 3apaboOTHas IJjlaTa PYKOBOJIUTENS 3a MEPHOJ MPOBEACHUS padOT
paBHa:
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34 =34¢1,3=26300-1,3=34190 py6./™mecsiit;
3w =B M)/ F;=(34190- 10,4) / 251 = 1417 py6./neHsp;
3oen = 3+ Tpas = 1415 - 15 = 21255 py6.

Tabnuna 5.10 — Pacyét ocHOBHO# 3apaO0OTHOM TIATHI

3res 3w 3oy Tp,pa6- 3oen,

Hcnonmnurenu py0. kp py6./Mecsi py0./ncHb JIH. pyo.
PyKOBOUTENE 26300 | 1,3 34190 1417 15 21255
CryeHT 9893 | 1,3 12861 533 45 23985
Hroro 30cn 45240

5.3.4 JlonosiHuTE/IbHAS 3apa00THAS IUIATA UCIIOJHHUTEJEH TeMbl

JlomonHuTEeNbHAS 3apa0oTHAs IJIaTa BKIIOYAET OIUIATy 3a HEMpOpaOOTaHHOE
BpeMs (ouepemHOW ®  yYeOHBIH OTIYCK, BBIMOJHEHUE TOCYIapCTBEHHBIX
00s13aHHOCTEM, BbITUIaTa BO3HATPAKICHUHN 32 BBICIYTY JIET U T.II.) U PACCUUTHIBACTCS
ucxoads w3 10—-15% or OCHOBHOM 3apabOTHOM  MJaThl, PaOOTHHUKOB,
HEIMOCPE/ICTBEHHO YYaCTBYIOIIUX B BHITIOJIHEHUE TEMBI:
3;[on = kz[on : 3001{; (512)
riae  3yon — JAONOJHUTENIbHAS 3apaboTHas 11aTa, pyo.;
Kyon — KOO DHUIIMEHT TOMOJHATEILHON 3apabOTHOM IIATHI;
3ocn — OCHOBHas 3apaboTHas 1jiata, pyo.
JlomonHUTENbHAS 3apa0OTHas IIaTa Uil PYKOBOJWUTENS BBIUYUCIISAETCS
CJICTYIOIINM 00pa3oMm:
3,0n = 26300 0,12 = 3156 py6.
JlonoyiHUTENbHAS 3apa00THAs IJ1aTa MpejcTaBiieHa B Taobnuie 5.11.

Ta6nuna 5.11 — Pacuér nonoaHuTenbHON 3apab0THOM TIIAThI

Hcnoanuresn Kon 3, 3 on
PykoBoauTenn 0,12 26300 3156
CtyneHt 0,12 9893 1187
HToro 4343
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5.3.5 OT4yucaenust BO BHeOWOIKeTHbIE (POHIBI

B n1aHHOM cTaThe pPACXOAOB OTPaXKAKOTCA O00s3aTENbHBIE OTYHMCIECHUSA I10
YCTaHOBJICHHBIM 3aKOHOJATENbCTBOM Poccuiickoit ®depepanuu HOpMaM OpraHam
rocyaapcTBeHHOTo conuanbHoro ctpaxoBanus (PCC), nencuonnoro ¢ouma (I1D) u
MeauiumHekoro crpaxoBanus (POOMC) ot 3aTpaT Ha oriaTy Tpy/Ja pabOTHUKOB.

Benuuuna otuncnenuii BO BHEOIOKETHBIC (DOHIBI ONIPEACIIICTCS UCXOMIS U3
cieayronieit GopmyJibL:

3anes = Kones " Bocn T Saon) (5.13)
rIe Kenes — KOD(MOUIMEHT OTYMCIACHHA Ha YIUIATy BO BHCOIOMKETHBIC (DOHJIBI
(nencuoHHbIN HoH, HoH 00s13aTEILHOT0 MEAUIIMHCKOTO CTPaXOBaHUs U TIp.).

Ha 2015 r. B cootBercTBUM ¢ DenepanbHbiM 3aKOHOM OT 24.07.2009 Ne212-
@3 yCcTaHOBIIEH pa3MepP CTPaxOBbIX B3HOCOB paBHbI 30%. Ha ocHoBaHuM myHKTa |
cT.58 3akoHa No212-D3 s yupeKIeHHid, OCYIIECTBISIOMMNX 00pa30BaATEIbHYIO U
Hay4YHYIO AesTebHOCTh B 2014 rogay BoauTcs moHMKEHHas cTaBka — 27,1%.

kBHeG = knq) + kc + kHH ' (514)
rae K.y — K03(. oTuncnenus B meHcuoHHbld Qonm; K, - xosd. oruncnenns
CTPaxOBBIX B3HOCOB;

K., — K03(. OTIMCIIEHNs B MOOXOHBII HAJIOT.

kpwes = 0,271.
Takum 0OpazoM OTUMCIICHHS BO BHEOIOKETHBIE (POHIIBI OT 3aTPaThl HA OILJIATY
TpyAa PyKOBOJIUTEINS BEIYUCISIOTCS CIETYIOIIMM 00pa3oM:

3,ues = 0,271+ (21255 + 3156) = 6615 py6.
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Tabmuma 5.12 — Otuucnenus: BO BHEOIOHKETHBIC (DOHIBI

HcnomauTenb PykoBogutens | CtyaeHT
OcHoBHas 3apa0oTHas 1iarta, pyo. 21255 23985
JonoyiHuTeNbHAS 3apaboTHAS 1iata, pyo. 3156 1187
KoaddunmenT otunciennii BO BHEOOKETHBIC 0,271 0,271
dboHIBI
Cymma oTumcieHui 6615 6822
HToro 13437

5.3.6 HakiagHble pacxoabl

JIns ydera HaKJIAQOHBIX PacXOOB HYKHO YYECTb pacxoAbl Ha COJEpKaHUE
anmapara ympaBJeHHS M OOIIEXO3SMCTBEHHBIX (OOIEYHUBEPCUTETCKUX) CIYKO,
KOTOpBIE B pABHOM CTENIEHHU OTHOCATCA KO BceM BbinosisieMbiM HTH. 1o aToi cratee
YUYUTBIBAIOTCS OIUIaTa TpyJAa aJIMUHUCTPATUBHO-YIPABIECHYECKOIO IIEPCOHAIA,
COACPKAHUE 3HAaHUM, OPITEXHUKU M XO3UHBEHTaps, aMOpPTHU3aLMs HUMYLIECTBA,
pacxopl IO OXpaHe TPyAa U MOATOTOBKE KaJIpOB.

Haknmannaele pacxonpl y4MTBHIBAIOT NIPOYME 3aTpaThl OpPraHU3alUuU, HE
MONABIIME B TMPEAbIAYIIME CTaThbU pPACXOJOB: INe4aTb U KCEPOKOIMPOBAHUE
MaTEepUaJIOB HCCIEOBAaHMS, OIUIaTa YCIYT CBS3U, DJIEKTPOIHEPTHH, IOYTOBBIE M
TenerpadHbie pacxoibl, Pa3MHOKEHHE MaTepuaioB W T.1. HakmamHbie pacxojibl
cocTaBisitoT 12-16% OT cyMMBbl OCHOBHOW M JIONMOJIHUTEIBHON 3apaOOTHOM TIJIaThl
pabOTHUKOB, HEMOCPEJCTBEHHO YYaCTBYIOIIMX B BBHITIOJIHEHUE TeMbl. Benuunna
kod(duIeHTa HaKIaHBIX Pacxo10B B3siTa B pazmepe 16%.

C HaKn — k HaKJI (3 ocns T 3 non) (515)
C 1acn =0,16 - (21255 + 3156) = 3906 pyoO.
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5.3.7 ®opmupoBanue OWIKeTbl 3aTPaT HAYYHO-TEXHHMYECKOIO

HCCJIeA0BaHNA

PaccuntanHas BenMuuMHA 3aTpaT  HAYYHO-MCCIENOBATENbCKOW  pabOTHhI
SIBIISIETCS. OCHOBOM Ay (opMHUpOBaHUsSI Olo/pKeTa 3arpaT mpoekrta. OmpeneieHue
OrojkeTa 3aTpaT Ha HAYYHO-HCCIENOBATENIbCKUM IPOEKT MO KaXKIOMY BapUaHTY
UCTIOJTHEHUI PUBEJIeH B Tabnuie 5.13.

Tabnuna 5.13 — bromkeT Ha Hay4YHO-HCCIET0BATEIbCKUI MPOCKT

HanmMenoBanue cratbu CymmMa, pyo.
1. Marepuanbnsie 3atpatel HTU 1735
2. 3aTpaThl HA aMOPTHU3AIUIO 8100
3. 3arpartsl no OCHOBHOM 3apabOTHOM I1aTe 45240
VCIIOJTHUTEJIEH TEMbI
4. 3aTpathl 110 TONOJHUTENBHOMN 3apab0THOI maTe 4343
VICIIOJTHUTEJIEH TEMbI
5. OtuncneHus BO BHEOIOKETHbIE (POHIBI 13437
6. Haknagasie pacxomp 3906
Brogxker 3arpar HTU 76761

5.4 Onpenesienne pecypcHor 3PpPpeKTHBHOCTH UCCIIEI0BAHUS

Onpenenuth >PGHEKTUBHOCTh MOKHO MOCPEJCTBOM pacueTa MHTErPAIbHOTO
nokazareis 2¢pGeKTUBHOCTH HAYYHOTO MccaeaoBanus. Ero BenmnunHa ckiaabiBaeTcs
u3 kod(ppurmenToB hrHAHCOBOH IPHEKTUBHOCTH U pecypcorhHEKTUBHOCTH.

WNurterpanbHbli  mokazarenb  (UHAHCOBOM  3((PEKTUBHOCTH  HAYYHOIO
HCCIICIOBaHUS TOJy4al0T B XOJI€ OIGHKH OrojpkeTa 3arpaT Tpex (mwiam Oosee)
BAPUAHTOB UCIIOJHEHUS HAYYHOrOo WucciefoBaHus. Jlig 95Toro HauOOJIbIIHIA
WHTETPATIbHBIN TIOKA3aTeNb pealn3alii TEXHUYECKON 3a]aui IpHHUMAaETCs 3a 0a3zy
pacudera (Kak 3HaMEHaTeNh), C KOTOPBIM COOTHOCUTCS (PMHAHCOBBIC 3HAYEHUS IO BCEM
BapHaHTaM HCITOJTHCHHUSI.

WNuTerpanbHbiii ((MHAHCOBBIN MOKA3aTeNb Pa3pabOTKH OMPEACNIICTCS KaK:

IHCH.i o

dunp. — .~ (5.16)

(Dmax

I HCIL 1

omp — MHTETPATIBHBIN (DMHAHCOBBIN NIOKA3aTeNb pa3padOTKy;

rac
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®,i — cTonMOCTH I-TO BapHaHTa UCTIOTHEHHS;

Dmax — MAaKCHMaJIbHAsI CTOUMOCTD UCITOJTHCHHSI HAYYHO-HCCIICIOBATEIHCKOTO
MpoeKTa (B T.4. aHAJIOTH).

[TomydyeHHast BeITMYMHA HHTETPATLHOTO (PMHAHCOBOTO IMOKA3aTeNs pa3pabOTKu
OTpa’kaeT COOTBETCTBYIOIIECE YHNCICHHOE YBEIIMUCHUE OFO/DKETa 3aTpaT pa3padOTKH B
pazax (3HaueHuWe OOJbIIE EIUHUIIBI), JUOO COOTBETCTBYIOIIEEC YHUCICHHOE
YJICIIEBIICHUE CTOMMOCTH DPa3paboTKh B pa3ax (3HAYCHHWE MEHBIINE CIUHUIIBI, HO

OompIie Hyns). Tak Kak pa3paboTka UMEET OJIHO UCIIOJIHEHHUE, TO:

Ich.i — Dpi — 68752 —
duHp. T @ T 68752

WHTerpanbHblil OKa3aTenab pecypco3PPEeKTUBHOCTH BAPUAHTOB UCIIOJIHEHUS

00BbeKTa HCCIICAOBAHUA MOKHO OIIPCACIUTD CICAYIOIINM 06pa30M:
1, =>a b, (5.17)

rae | ., — uHTErpaNBbHBIHA MOKa3aTeNlb pecypcoIpHEKTHBHOCTH AT i-TO BapHaHTa

HCIIOJTHCHHA pa3pa60TKH;

&, — BecoBOM K03((HUITUCHT I-TO BapUaHTa UCTIOIHECHUS pa3pabOTKH;

b' , b’ — OambHas oueHka i-ro BapuaHTa WCIOJNHEHHWsS pPa3pabOTKH,

YCTaHABIIMBACTCS IKCIIEPTHBIM ITyTEM IT0 BEIOPAHHOH IIIKaJIe OIICHUBAHUS,

N — YKCJIO MapaMeTPOB CPABHCHUSI.

Pacyer mHTErpasbHOTO TOKa3aTeNs pecypcoddHEeKTUBHOCTH MPEACTABICH B
dbopme Tabauie! (Tabnmma 5.14).

Tabnuna 5.14 — OteHka XapaKTepUCTUK UCTIOTHEHUS TTPOEKTa

OOBEKT uccien0BaHus Becogoit
kodpdunment | OneHka

Kpurepun rnapamerpa

1. CriocoOCTBYET pOCTY MPOU3BOUTEILHOCTU TPYyAa 0.20 5
I10JIb30BATEIIS '

2. Y100CTBO B 3KCILTyaTalluu 0,15 3
3. ITomMex0yCTONYNBOCTh 0,15 4
4. JHeprocoepekeHUE 0,20 4
5. HagexxHOCTD 0,25 4
6. MarepuajioeMKOCTh 0,05 3)

UTOI'O 1
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I;=5-02+3-015+4-015+4-0.20+4-0.25+5-0.05=4.1
WNurerpanbHbiii  mokaszareib A(PQPEKTUBHOCTH BApUAHTOB  HUCIIOJTHEHUS

pazpa6orkn (| ) ompenensieTcsi Ha OCHOBaHUM WHTETPAJIBLHOIO TMOKa3aTes

ucni

pecypcordHEKTUBHOCTH ¥ UHTETPATIBLHOTO (PUHAHCOBOTO MOKa3aTess o GpopMmyiie:

Ip—ucnl Ip—uan

uenl — uenl | uen2 un2 W T.J. (518)
Qunp unp

CpaBHeHHE HMHTETPANBHOTO  TMoOKazaTens dA()PEeKTUBHOCTH  BapUAHTOB
UCIIOJTHEHUST pa3paOOTKU IMO3BOJIMT OIPEAETUTh CPABHUTENbHYIO 3(()EKTUBHOCTH
npoekta (cM.Tabn. 5.15) u BweIOpaTh HauOosee I1eIeco00pa3Hblii BapuaHT U3

npeanoxeHHsx. CpaBHUTENbHAS (P PEeKTUBHOCTD poeKTa (Dcp):

I

cp
ucn.2

Tabnuua 5.15 — DphekTUBHOCTH pa3pabOTKH

Ne IToxa3arein Ouenka
n/n
1 WHuTerpanbHblil pMHAHCOBBIN MOKa3aTeab pa3pabOTKU 1
9 WHTerpanbHblil TOKa3aTenb pecypcodPGeKTUBHOCTH 41
pa3paboTKH '
3 WuTerpanbHblii nokaszarenb 3 (HEKTUBHOCTH 0,24

CpaBHeHMe 3HaYeHHUI MHTETPaJIbHBIX TOKa3aTenen 3(pPeKTUBHOCTHU O3BOJISIET
NOHATH W BbIOpaTh OoJee 3(Q(PEKTUBHBIA BAPUAHT PEIICHUS MOCTaBICHHOU
TEXHUUYECKOW 3amauu ¢ mo3uluu (UHAHCOBOM M pecypcHod s(ddexktuBHOCTU. B
JAHHOM CJIy4ae MMeEeT JUIIb OJWH BapHaHT pemeHus 3afadd. CrenoBaTeiabHO

NpCAO0CTAaBJICHHLIX BAPHWAHT W IIPCAINOJIAracTCs JIydIlInuM.
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6. ConnaabHag OTBEeTCTBEHHOCTH

OxpaHa Tpyaa — 3TO CHCTEMa 3aKOHOJATEIbHBIX AKTOB, COLMAJIBHO-
YKOHOMUYECKUX, OPTaHU3AIMOHHBIX, TEXHUYECKUX, TUTUEHUYECKUX U JeueOHO-
npo(UIAKTUYECKMX MEPONPUIATUA U CpPEACTB, O0ECIEUMBAIOIINX O€30MaCHOCTbD,
COXpaHEHHE 37I0POBbs U pabOTOCIIOCOOHOCTHU Y€JI0BEKa BO BpeMsl Tpya.

[TomHOCTBIO O€30nacHBIX U O0€3BpEeIHBIX MPOU3BOJCTB HE CYIIECTBYET. 3ajaua
OXpaHbI TpyJla — CBECTH K MUHUMYMY BEPOSTHOCTH MOPAXKECHHS I 3a00JICBaHUS
paboTarouiero ¢ OJHOBPEMEHHBIM oOecnedeHHeM KomM(popTa MpU MaKCUMAaJIbHOM
IIPOU3BOIUTEIILHOCTH Tpyna. Peasibnbie IIPOU3BO/ICTBEHHBIE yCII0BUS
XapakTepU3yIOTCA, KaK IPAaBWJIO, HAIWYAEM HEKOTOPBIX OIACHBIX M BPEIHBIX
IIPOU3BOJICTBEHHBIX (PAKTOPOB.

OnacHbpIM TIPOU3BOACTBEHHBIM (aKkTOpoM coriiacHO [13] Ha3bIBaeTCs TakKou
IPOU3BOJCTBEHHBIN (PAaKTOp, BO3AECUCTBHE KOTOPOTO B ONPEICIICHHBIX YCIOBHSIX
IIPUBOJUT K TPaBME UJIU APYIrOMY BHE3AIIHOMY, PE3KOMY YXYAUICHUIO 310POBbSI.

BpenHeiM  nmpou3BOJACTBEHHBIM (DAKTOPOM HA3bIBAETCS TakoMl  Qakrop,
BO3/ICIICTBHE KOTOPOro Ha pabOTalOUIer0 B OMNPEICIICHHBIX YCIOBUSAX MPUBOAUT K

3a00JI€BaHUIO UM CHUYKEHUIO TPYJO0CIOCOOHOCTH.
6.1 AHaIM3 OMacHBIX U BpeaHbIX (GaKkTOPOB

[Tpon3BOACTBEHHBIC YCIOBHS HA pab0YeM MECTE XapaKTePU3YIOTCS HATMIUEM
OMMACHBIX H BPEIHBIX (DAKTOPOB, KOTOPHIC KIACCHPUIUPYIOTCS TO TpyImam
AJIIEMEHTOB: (PU3UYECKHE, XUMUUECKHEe, OMOJIOTHICCKHE, IICUXO0(PU3HOIOTHIECKHE.

Junimomuas pabota Obuta BhImoJiHEHAa Ha Kadenpe «lIpuknamHoit Gu3MKm».
PaboTa BBINOJIHSIIACH ¢ UCIIOIB30BAHUEM COBPEMEHHON BBIYMCIIMTEIPHOM TEXHUKH,
YTO TIO3BOJIIJIO JIOCTUYh BBICOKOH d3(PGEKTHBHOCTH TMpollecca W YMEHBIICHUS
BPEMEHHBIX 3aTpPaT Ha €ro MPOBEICHHE.

B xone Bemonnenus BKP Ha nHxeHepa Bo37eHCTBYIOT Clieyroniue GaKkToph:
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—  (u3nyeckue: TeMreparypa M BIAKHOCTb BO3yXa; LIYM; CTaTUYECKOE
AIIEKTPUYECTBO; 3JIEKTPOMArHUTHOE 10JI€ HU3KOM YHCTOTHI; OCBEHIEHHOCTD; HATMYNE
U3ITyYEHUS;

—  NCUXO(U3UOJOTUYECKUE ONAcCHblE M BpEAHbIE IPOU3BOJICTBEHHBIE
dakTopbl AensaTcs Ha: (U3MUECKHUE TEPEerpy3Kd (CTaTHYECKHe, TUHAMHYECKHE) U
HEPBHO-TICUXUYECKUE TEPErpy3Ku (YMCTBEHHOE NEpEHAIpsHKEHHE, MOHOTOHHOCTD
TpyZAa, SMOLIMOHAIbHbBIE TIEPETPY3KH).

Huxe B Tabnmume 6.1 mnpuBereHbl OCHOBHBIE BUABI pabOT, MPOBOAUMBIX B
paMKax BBIIOJHEHUS KBATU(PUKAITMOHHON pabOThl M KJIACCU(UIUPOBAHHBIX C TOUKH
3peHHs OIAacCHbIX W BpeaHbIX (akTopoB. Tam ke mpHuBEAEHBI COOTBETCTBYIOIIHE
HOPMATHUBHBIE JOKYMEHTBI, PETJIAMEHTUPYIOIINE OCHOBHBIE MPaBHiia 0€30MaCHOCTH.
Tabmuua 6.1 — OCHOBHBIE 3JIEMEHTHI IPOU3BOICTBEHHOTO MPOLIECCA TP BHITOJIHEHUH

KBATHM(PUKALMOHHOMN paboThl, (GOPMHUPYIOLIUE OMACHBIE U BPEAHBIE (DAKTOPHI

HaumenoBanue PakTopsl
BHJIOB pa0dOT U I'OCT 12.0.003-74 CCBT
HopmatusHbie
napaMeTpoB
JIOKYMEHTBI
IIPOU3BOACTBEHHOIO Bpennsie OnacHble
mporecca
1. Hopmsl pagnaninoHHON
[ToBbIIEHHBIN oe3onacHoctu (HPb-
Kanmu6poBka YPOBEHb . | 99/2009). CII 2.6.1.2523-
DIIEKTPUYECKUAN
npubdopa «Anbdapaj | HOHUZUPYIOITUX ToK 09.
TLTEOC) W3JTy4YCHUH B 2.TOCT 12.1.038-82
paboueii 30He CCBT.DnexTpobe3zonacH
OCTb
N3mepenue .
YPOBEHb 1. Hopmbl pannanroHHoi
MJIOTHOCTH TIOTOKA
ATOHA Hal MOHU3UPYIOIINX i 6e3onacHoctu (HPb-
pas U3ITy4YEHHUI B 99/2009). CII 2.6.1.2523-
TEPPUTOPHH .
paboueii 30He 09.
Jlarepnoro camxa
CanlluH 2.2.2/2.4.1340-
. 03 CanurapHo-
Bospericraue AMUIEMHUOJIOTHUECKHE
O6paboTtka ganubix | paguanuu (BY, | DnekTpudeckuii
sa TIDBM VBY. CBY u TOK paBujIa © HOPMATHUBBI.
T’ ) «'uruennueckue
A TpeboBanus k [I9BM u
opraHu3anus paboThD)
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6.2 O0ocHoBaHMe U pa3padoTKa MEpPONPHUATHH MO CHUKEHHMIO YPOBHeil
ONACHOTO M BPEIHOI0 BO3/ECTBUS U YCTPAHEHUI0 UX BJIMSAHUSA NPHU padore HA

II9BM
6.2.1 Oprann3zauuoHHbIe MEPONPUATHSA

Becy mepconan o0si3aH 3HaTh W CTPOro COOJIIOAATh MpaBUjiia TEXHUKHU
6e3omacHocTn. O0y4ueHne mepcoHaga TEXHUKE OE30MaCHOCTH W TPOW3BOJICTBEHHON
CaHUTapHH COCTOUT M3 BBOJAHOTO MHCTPYKTaXa M MHCTPYKTa)xka Ha pabodyeM MecTe
OTBETCTBEHHBIM JIUILIOM.

[IpoBepka  3HaHMM  MNpaBWI  TEXHUKU  OE30MACHOCTH  IPOBOJMUTCS
KBaJIM(PUKALIMOHHON KOMHCcHel nocie o0yueHus Ha paboueM mecte. [IpoBepsemomy,
IIPUCBANBAETCS COOTBETCTBYIOIIAS €M0 3HAHUSIM U OTIBITY PA0OThI KBATH(PUKALIMOHHAS
rpyIIa Mo TEXHUKE 0€30MMaCHOCTHU U BBIIAETCA CIIELMAIBHOE YIOCTOBEPEHHE.

JIuma, 0OCIy’KMBaOLIUE AJIEKTPOYCTAHOBKM HE JOJDKHBI MMETh YBEUHH U
Oone3Hel, MeIAIIUX POU3BOACTBEHHOM pabore. CocCTOsHHE  340pPOBBSA

YCTaHaBIMBAETCA MEIULIMHCKUM OCBUIETEILCTBOBAHUEM.
6.2.2 Texunyeckue MepoONpPUATHUS

PannonanpHas MiaHUpOBKa pabouyero MecTa NpeaycMaTpUBAeT YETKUN
NOPSIOK U MTOCTOSIHCTBO Pa3MEILECHHs PEAMETOB, CPEJICTB TPYya U JOKYMEHTALIUH.
To, yTo TpeOyercst nJsi BBIOJHEHUs] padOT yalle, JOJKHO pacrnojiaratbCsi B 30HE
JETKOMH J0CATaeMOCTH paboyero MpocTpaHCTBA. 3O0HBI JOCSITaeMOCTH pPYK B

TOPU30HTATBHOM MIIOCKOCTH U300pakeHbl HA pUCYHKeE 6.1
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Pucynok 6.1 — 30HbI JOCSITaeMOCTH PyK B TOPU30HTAIIBHOM MIJIIOCKOCTH
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[Tpu mpoeKTUPOBAHUH MTUCEMEHHOTO CTOJIA IOJKHBI OBITh YUTEHBI CIIETYIONTHE
TpeOOBaHUS:

—  BbicOTa pabodyeil MOBEPXHOCTHU CTOJa PEKOMEHIYETCS B TMpejenax
680- 800MMm;

— BBICOTa paboyeil MOBEPXHOCTH, HA KOTOPYIO YCTaHABIUBACTCS
KJIaBHATypa, T0KHA OBITH 650 MM;

—  pabouMii CTOJI JIOJDKEH OBITh IMpHHOW He MeHee 700 MM M JUIMHOW HE
Mmenee 1400 mwm;

—  JIOJDKHO MMEThCS MPOCTPAHCTBO JJI HOT BbICOTOM He meHee 600 mwm,
mupuHor — He meHee 500 MM, MTyOMHOM Ha ypoBHE KoJieH — He MeHee 450 MM U Ha
YPOBHE BBITSHYTBIX HOT — HE MeHee 650 mm.

Opranu3zaius pabouero Mecra nmokasaHa Ha puCyHKe 6.2.
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Pucynok 6.2 — CxemMa opranu3zanuu pabo4yero Mecra

Pabouee kpecio H0KHO ObITh MOABEMHO-TIOBOPOTHBIM U PETYJIUPYEMBIM 10
BBICOTE M yIJaM HAaKJIOHA CUACHBbS M CIUHKH, a TaKXE€ PACCTOSHUIO CIUHKU 0
NepeIHEer0 Kpas CHleHbs. PexomeHayeTcs BbICOTa CHJIIEHbS HaJl YPOBHEM II0JIa
420- 550 mM. Konctpykimusi pabodero kpeciia JODKHA OO€CIeunBaTh: MIUPUHY U
rIIyOMHY TOBEPXHOCTU cHaeHbs He MeHee 400 MM; MOBEPXHOCTb CHJIEHBS C
3aryOJIEHHBIM MIEPEITHUM KpaeM.

MonuTtop A0KEH OBbITh pacloJioKEH Ha YpOBHE TIJ1a3 olepaTopa Ha
paccrosiHuu 500-600 mm. CorniacHO HOpMaMm, yroj HaOJIOJCHHUS] B TOPU30HTAIBHOM
MJIOCKOCTH JTOJDKEH OBITh He Oosiee 45° k HopMainu dkpana. Jlyure ecnu yros 0630pa

oynet coctaBusaTh 30°. Kpome Toro, A0mkHa ObITh BOZMOXHOCTh BEIOMPATh YPOBEHD
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KOHTPACTHOCTU M SIPKOCTH HM300pakeHHs: Ha dKpaHe. JlomkHa mpemycMaTpUBaThCS
BO3MOXKHOCTh PETYJIMPOBAHUS SKpaHA:

— 110 BBICOTE 13 CM;

— 10 HakjoHy oT 10 10 20 rpagycoB OTHOCUTEIBHO BEPTUKAIIH,

— B JICBOM U IIPaBOM HAIpPABJICHUSIX.

Knasuatypy cnegyer pacnonarats Ha MOBEPXHOCTH CTOJIa HA pacctossHuu 100-

300 MM oT kpas. HopmMaabHBIM NOJIOKEHHEM KJIABHATYpPHI SBISIETCS €€ pa3MEILCHHE
Ha yYpOBHE JIOKTS Olleparopa C yIrJIOM HaKJIOHAa K TOPU3OHTAIBLHOW TIOCKOCTH 15°.
bonee ymob6HOo pabGoTaTh ¢ KiIaBUIIAMH, WMEIOIIMMH BOTHYTYIO IOBEPXHOCTb,
YEeTBIPEXYTONBHYI0 (POpMy C 3aKpyrIEHHBIMH yriamu. KOHCTPYKIMS KIIaBHILIU
JOJDKHA oOecreunBaTh OIepaTopy oOllylleHue mendyka. [[BeT kiaBuIl HOKEH

KOHTPacCTUPOBATH C IBETOM ITAHEIH.
6.2.3 YcioBusi 0e3onacHoi padoThbl

OcHOBHBIE MapameTpbl, XapaKTEPHU3YIOLIUE YCIOBUS Tpyda — 3TO
MUKPOKJIIMMAT, IITyM, BUOpAIIHs, 3JIEKTPOMATrHUTHOE T0JIE, U3 Ty4YeHUE, OCBEIIEHHOCTD.

MukpokauMar — KOMIUIEKC (U3NYEeCKUX (PaKTOPOB BHYTPEHHEWU Cpebl
MOMEIIEHUM, OKa3bIBAIOIIUN BJIIMSHUE HAa TEIUIOBOM OOMEH OpraHu3Ma W 370pPOBbE
YyeJoBeKa.

Bo3ayx paOoueii 30HBI (MHUKPOKJIMMAT) MPOU3BOJCTBEHHBIX IMOMEIIEHUMN
ONPENENAIOT CIEAYIOUIME MMapaMeTphl: TEMIEpPaTypa, OTHOCUTEIbHAS BIIAXKHOCTD,
CKOPOCTh  JBIKEHHMS Bo3Ayxa. OmnTuMaiabHble U JIONYCTUMbIC 3HAYEHUS
XapaKTEPUCTHK MUKPOKIMMATa U IPUBEICHBI B TaOnuiax 6.2 u 6.3.

Tabnuua 6.2 — OnTumanbHbIe TapaMeTpbl MUKPOKIMMATa

eproxn rona Temmenarvpa. °C OtHocutenbHast | CKOPOCTb JBMXKEHUS
PHOATOR patypa, BJIQYKHOCTB, % BO3/IyXxa, M/C

X 0JI0AHBII 22-24 40-60 0,1
Térutelit 23-25 40-60 0,1
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Tabnuna 6.3— JlonmycTuMble napameTpbl MUKPOKINMATa

o CKOpOCTh IBMIKCHUS
Temnepatypa, °C E 0311vXa. M/c
OtHOCHuTE Ayxd,
Iepuon JBHAT | Npamason | Jmamason
rojga JuarnaszoH JlManasoH  |phasxkHOCTH HIBKE T
HIDKC BBILIC , % JIOTTYCTUMOT | IOITYCTHMO
JOITYCTUMOTO | TOITyCTHMOTO o o
X OO THBIH 20,0-21,9 24,1-25,0 15-75 0,1 0,1
Téruteii 21,0-22,9 25,1-28,0 15-75 0,1 0,2

Temneparypa — cTeneHb HarpeTocTd Bo3ayxa B paboueM nomemeHuu. [lo
3aKOHY MPU BOCBMHUYAacCOBOM paboueM JHE TemrepaTypa BoO3AyXa B OQPHCHOM
MMOMEIIEHNH JOJbKHA cocTaBisaTh 23-25°C B Ttemoe Bpemsa roga u 22-24 °C B
xojionHoe (mpu oTHocutenbHOM BiaxkHocTu 40-60%). OTKIOHEHHE OT HOPMBI
pazpemieHo juiib Ha 1-2°C. Jlomyctumoe KojiebaHUE TeMIepaTtypbl BO BpeMs
pabouero jqHst — He Ooubiie 3-4°C.

K MeponpusiTisiM 1o 03J0pOBJICHUIO BO3IYIIIHON CPEJIbl B MPOU3BOICTBEHHOM
MTOMEIIICHUH OTHOCSITCS: TPaBHIIbHAS

opraHu3anus BCHTUJIIIUHU n

KOHAUIIMOHUPOBAHUS BO3/JyXa, OTOIUICHHWE TMOMEIIeHU. BeHTWIsIus MOoXeT
OCYILECTBIISITHCA €CTECTBEHHBIM U MEXaHUYECKUM IyTéM. [Ipu 0Obeme nmomMenieHus 10
20 M3 B Hero JOIKHO MoJaBaThCs, He MeHee 30 M3/4 HapyKHOTO BO31yXa Ha OJHOIO
yesoBeka. B ciiydae oObema momemenus Oomee 40M° Ha OJHOrO 4eloBeKa
JIOMyCKAETCsl €CTECTBEHHAs LMPKYJSIUU, HO C YYETOM OTCYTCTBHS BBIJICIICHUS
BpPE/IHBIX BEIIECTB.

B nmabGopatopuu oOCylIeCTBISIETCS €CTECTBEHHAas BEHTWISIIUA. Bo3gyx
MOCTyHaeT M yAaIsieTCs 4epe3 IIeiu, okHa, aBepu. OCHOBHOM HEIOCTATOK TaKOM
BEHTWISAIIUA B TOM, YTO TOJada NPUTOYHOTO BO3AyXa HJET B TOMEIICHUsS 0e3
MpeBapUTEIbHON OYUCTKH U MOJIOTPEBa.

Ilym wu BuOpamus yXy[aIIarOT YyCIOBHUS TpyAa, OKa3bIBAIOT BPEIHOE
BO3JICIICTBHE HA OPTaHU3M YEJIOBEKA, a UMEHHO, Ha OpTaHbl ClIyXa U Ha BECh OPTaHU3M
4yepes3 HEHTPAJIbHYI0 HEPBHYIO cUCTEMY. B pesynbrare 3Toro ociadisercs BHUMaHUE,

yXyamacTcda IaMsTb, CHHKACTCA PpPCaKUuA, YBCIWYHUBACTCA YHCIIO (91117 (J0) 3 IIpu
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pabote. lllym moxeT co3maBaTbcs paboTarOIMM OOOPYJOBAHHMEM, YCTaHOBKAMU
KOHJUITMOHUPOBAHUS BO3/1yXa, OCBETUTEIHLHBIMU MpHOOpaMH THEBHOTO CBETa, a
TaKXe IPOHUKATh U3BHE.

3HauCHUS YPOBHS IIymMa B TIOMEIICHUSX O(UCOB, MPOCKTHHIX M HAYYHO-
MCCIIE0BATEIbCKUX OpraHU3alui:

—  JIONyCTUMBIA YpoBeHb — 45 nb;

—  MakcUMalbHbIH ypoBeHb — 60 1b;

—  ONTUMAaJIbHBIA ypoBeHb — 50 nb.

[Ipu BeimonHeHuU padboThl Ha OBM ypoBeHb 11yma B paboueM MOMEIICHUH He
JoKeH npesbimath S0 ab.

DOKpaH M CHUCTEMHbIC OJIOKM MPOU3BOMAST 3JIECKTPOMAarHUTHOE H3IyUYCHHUE.
OcHOBHasi €ro 4YacThb MPOUCXOAUT OT CHUCTEMHOTO OJoka U BHUICOKAOEs.
CornacHo [14] HampsyKEHHOCTH JJIEKTPOMArHUTHOTO MOJII Ha paccTtosHuu S50 cM
BOKPYT 2KpaHa M0 AJIEKTPUUYECKOM COCTABIISIIONIEH TOJKHA ObITh HE OoJiee:

— B amama3oHe 4yactoT 5 I'u-2 xI'y — 25 B/m;

— B mmama3oHe gactoT 2 kI'11-400 xI'm — 2,5 B/m.

[110THOCTHP MarHUTHOTO MOTOKA JOJIKHA OBITH HE OoJiee:

— B amamna3oHe 4yactoT 5 I'm-2 kI’ — 250 uTm;

— B auana3ose 4yactoT 2 KI'm — 400 kI’ — 25 aThn.

CymiecTBYIOT CIEAYIOITHE CITOCOOBI 3auThl 0T DMIT:

—  YBEJIMYEHME PACCTOSHUS OT MCTOYHHUKA (dKpaH JIOHKEH HAXOAUTHCA Ha
paccrosiHuM He MmeHee 50 cM OT MoJab30BaTENs);

—  TpUMEHEHUE MPUIKPAHHBIX QUIBTPOB, CHCIIUAIBHBIX SKPAHOB U JIPYTUX
CPEACTB MHIWBUAYAJTIbHON 3aIUTHI.

[Ipu paboTre ¢ KOMIBIOTEPOM HMCTOYHUKOM HOHHM3UPYIOIIETO W3ITYYCHUS
apisieTcs auctuieil. [log BIMsSHUEM HOHU3UPYIOLIETO U3IIYyYEHUS B OPraHU3ME MOKET
MPOUCXOJUTh HAPYIICHUE HOPMAJIBHOW CBEPTHIBAEMOCTH KpPOBH, YBEIWYCHUE
XPYIIKOCTA KPOBEHOCHBIX COCYJIOB, CHIDKCHHE MMMYyHUTETa U Ap. Jlo3a obmydeHus
npu paccrosauu o aucmies 20 cm cocraBiser 50 mkP/gac. ITo Hopmam [14]

KOHCTpyKIuss OBM pomkHa obOecnieduBaTh MOIIHOCTh AKCIO3UIIMOHHOW O3Bl
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PEHTTEHOBCKOTO U3TyUYEHHS B JIF000i1 Touke Ha pacctosiHuu 0,05 M oT skpaHa He Oosee
100 mxP/4gac.

YTOMIISIEMOCTh OPTaHOB 3PEHUSI MOXKET OBITh CBSi3aHA KaK C HEIOCTaTOYHON
OCBEILIEHHOCTBIO, TAK U C YPE3MEPHON OCBEIICHHOCTHIO, @ TAKXKE C HENPaBUIHHBIM
HarpaBJICHUEM CBETA.

B mnpou3BOACTBEHHOM TOMEIIEHUH NpPUMEHsSEeTCcs o0liee paBHOMEpPHOE
OCBEILIEHUE C MTOMOIIBIO TIOMUHECIICHTHBIX JIaMII.

Cornacno TpeboBaHusIM [15] ocBemeHHOCTh pabOYHX MOBEPXHOCTEN JODKHA

ObITh HEe MeHee 200 JIK.
6.3. Paaunanunonnas 0e30macHOCTh

['maBHas nenb paguanvoHHOM OE30MAaCHOCTU — OXpaHa 3JI0POBbA JIIOJIEH OT
BPEAHOTO BO3JEHCTBUSA MOHU3UPYIOLIETO U3IyYEHHUS] TyTeM COOJIOJEHUS OCHOBHBIX
MPUHITUIIOB ¥ HOPM paJIMalliOHHON 0€30M1acHOCTH.

['1aBHBIM JOKYMEHTOM M0 PaJWalMOHHON O€30MaCHOCTU NpPH OpraHu3aluu
paboT C MCTOYHUKAMHU MOHU3UPYIOIIUX U3ITydeHU ! sBisieTcs “OCHOBHbBIC CAHUTAPHBIC
nmpaBuia pabOThl C PAAMOAKTUBHBIMU BEHIECTBAMU U JIPYTUMH HCTOYHHKAMU
VOHU3UPYIOIINX U3TyYECHUN .

[Ton BAMsSHMEM MOHU3HUPYIOLIETO M3JIYyYEHUS] B OpPraHU3Me€ MOXKET
MPOUCXOJUTh TOPMOXKEHHWE (DPYHKIIUM KPOBETBOPHBIX OPraHOB, HapYIICHUE
HOPMaJIbHON CBEPTHIBAEMOCTH KPOBU M YBEIUUYCHHE XPYNKOCTH KPOBEHOCHBIX
COCY/IOB, CHI)KEHHE COTPOTUBIISIEMOCTH OpraHu3Ma HHPEKIIMOHHBIM 3a00JIEBaHUSM U
ap. Iloaromy, npu pabote ¢ UCTOUHUKAMU MOHU3ZUPYIOUIETO U3ITYyYeHUsI HEOOXO0AMMO
MPUMEHSTh 3alIUTHBIE MEPBI, KOTOPbIE IOJKHBI MPENOTBpAIATh PAJUOAKTHUBHOE
3arpsi3HEHHE BO31yXa, MOBEPXHOCTH paOOYMX TMOMEIICHUN, KOXH €  OJCHKIbI
nepcoHasa.

Bce pabothl ¢ paguoHyKIMIaMy TOAPA3NCISIOT HAa JBa BHJA: Ha paboTy C
3aKPBITBIMM MCTOYHMKAMH HOHU3UPYIOIIUX H3IYYEHUH U PpaboTy C OTKPBITHIMU
pPaMOaKTUBHBIMU MCTOYHUKAMU. B Xoze paboThl poBOIMIM KaTuOpOBKY mpudopa

«Anbdapa IroCc» ¢ UCTIOIH30BAHUEM 3aKPHITOTO PAAMOAKTUBHOTO UCTOYHHUKA.
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OcCHOBHBIM TPeOOBaHUEM K OOCCIICUCHHUIO PATUAIMOHHON O€30MaCHOCTH MPHU
paboTe ¢ 3aKpbITBHIMA MCTOYHUKAMH SBJISIETCS COOPYKEHHUE 3allUT ISl CHHMXKCHUS
BHEIIIHUX TMOTOKOB U3JIy4eHHUs] Ha paboyeM MecTe M B COCEJHUX KOMHATax [0
JOITYCTHMBIX ypoBHeH [16].

PaGota ¢ HCTOYHMKAMHM U3IyYEHHs] 3aKpBITOrO THUIMA IpeaycMaTpUBaeT
CJIETYIOLTUE TIOJIOKECHHUSI:

— npu paboTe C 3aKPHITBLIMU UCTOYHUKAMHU HU3IIYYCHUSI HE MPEAbSIBIACTCS
CHEIUAIbHOTO TpeOOBaHUSI K OTICJIKE MOMEIICHMs, TaK KaK Ha HUX HE MONajaroT
pauoaKTUBHBIE BEIIECTBA;

— JIOJDKEH OCYIIECTBIISITECA KOHTPOJIb T'E€PMETUYHOCTH MCTOUYHUKOB.
3ampeniaeTcss HCHOJIb30BaTh 3aKPBIThIE HMCTOYHMKHA B CIIy4a€ HApPYLIEHUS UX
TEPMETUYHOCTH, a TakXKe M0 HCTEUEHUM CpOKa DKCIUTyaTalldd HCTOYHUKa 03
BO300OHOBJICHHSI pa3pelIeHUs Ha €ro UCIOJIb30BAaHUE, TIPUHUMAEMOT0 KOMUCCUOHHBIM
MyTEM;

— YCTPOMCTBO, B KOTOPOE IMOMEIIECH PAJAUOHYKIUIHBIA UCTOYHUK, JOJKHO
ObITh YCTOMYMBO K MEXaHUYECKUM, XUMUYECKUM, TEMIEPATypHbIM U JIPYTUM
BO3JICHCTBUSIM U COOTBETCTBOBATh YCIOBHSM €r0 UCIOJIb30BaHMUSI;

— B HepaboueM TIOJIO)KEHHH BCE PATUOHYKIHIHbIE HMCTOYHUKU JIOJKHBI
HaXOJUThCSA B 3AIUTHBIX YCTPOMCTBAx, B CIEIMAIbHO OTBEICHHBIX MECTAaX WJIU B
000pYyI0BaHHBIX XPAHWINILAX, OOECIIEUNBAIOIIUX UX COXPAHHOCTh M UCKITIOUYAIOIINX
JOCTYNl K HUM IOCTOPOHHUX JIMI. AKTUBHOCTh PAJUOHYKIUIOB, HAXOISAIIUXCS B
XpaHWIUIIE, HE JOJKHA TMPEBbIIIATh 3HAYEHUM, YKa3aHHBIX B CAHUTAPHO-
AMUEMUOJIOTUYECKOM 3aKITIOUCHHH;

— 3ampeniaeTcs npuKacaTbCs K paJlMOHYKIUIHBIM UCTOYHUKAM pykamu. [Ipu
paboTe C HUCTOYHMKAMH, H3BJICUCHHBIMM W3 3allMTHBIX KOHTEUHEPOB, OJIKHBI
HCIIOJIb30BaThCA COOTBETCTBYIOUIUE 3AIIIMTHBIE SKPAHbI U MAHUITYJISITOPBIL;

— PpaIUMOHYKIWJHBIE WCTOYHUKH, HE TMPUTOAHBIC IJIs JaJbHEWIIEro
WCIIOJB30BaHUsA, JOJDKHBI  PAcCCMAaTpUBATBCA KaK  pPaJMOAKTUBHBIC  OTXO/IBI,
CBOEBPEMEHHO CIUCHIBATHCS U CAABATHCS HA 3aXOPOHEHUE B CPOKHU, COTJIACOBAHHBIE C

MECTHBIMU OpraHaMu [ occaHHa30pa.
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CylecTByIOT JONMYCTUMbIE YPOBHH [103, MOJIy4a€MbIE€ YEJIOBEKOM. YPOBHHU
pa3iendaioTcs B COOTBETCTBMM C KaTeropue Mo HOpMaM  pajaualiOHHOMN
Oe3onacHocTu: mepcoHan rpynnel A, b u Hacenenue. CTyIaeHThI OTHOCATCS K
nepcoHany rpymmnsl b. IIpeaenst gonmyCcTUMBIX 103 JJIs HEpPCOHana rpynmsl A u
HaceJeHUsl MpuBeleHbl B Tabnuie 6.4. [lpeaensl 103 U JOMYCTUMBIE YPOBHM IS
nepconaina rpynnsl b paBubl 1/4 ot rpynmnel A. B xone BeimonHeHuss BKP Hopwmbl
MPEIEITbHOM 036 U MOIIHOCTH YKBUBAJICHTHOMN J103bI HE OBLIN TTPEBBIMICHEI.

Ta6nuna 6.4 — [peaensl JOMyCTUMBIX /103

Hopmupyemsie [pepenst 703
[lepconan (rpynmsl
BEJIMYUHBI A) Hacenenune
DKBHBaJIEHTHAas J103a 20M3B IM3B
ODKBUBaJIEHTHAA J103a 3a I'O1I;
B xpycranuke 150m3B 15m3B
B KOXE 500M3B 50M3B
B xucTax u cromax 5000m3B 50M3B

3HaYeHHUSI MPOCKTHOW MOIIHOCTH JIKBUBAJIECHTHOW J03bI ISl CTAaHIAPTHOU
MPOJIOKUTEILHOCTH TPEObIBAHUS B TOMEIICHHUSAX W Ha TEPPUTOPHAX IIEPCOHAIIA
npuBeAeHbI B TaduIe 6.5.

Tabnuma 6.5 — MOIIHOCTh 9KBUBAJICHTHOM J103bI MCITOJIB3yEMOM TP IPOSKTUPOBAHUU

3aIHTHI
IT
Kateropus Haznauenue [1poAoIKUTETBHOCTD pocKTHpyeMast
00JTy4aeMBbIX JIHLL ITOMEIIICHUS o0JrydeHus1, 4/Toj MOIHHOCTE 03B,
’ MK3B/4
IToctostHHOE
S 700 60
ITepconan | I'p.A Bp pp—
P 850 12
npeObIBaHUE
[Tomemenune
OpraHU3allid U
I'p.b TEPPUTOPUSL 2000 12
C33., rue
Hax-cs. nep.rp.b
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6.4 JekTp00e30MaACHOCTh

B 3aBHUCHMOCTH OT YCJIOBUI B MOMEIIEHUH OMACHOCTh MOPAKEHUS YEIOBEKa
AIIEKTPUUECKUM TOKOM YBEJIMYMBAETCS WM yMeHblnaercs. He ciemyer pabotats ¢
OBM B yclOBHSX TMOBBIIIEHHONW BIAXXHOCTU (OTHOCUTENIbHAS BJIAXKHOCTH BO3/yXa
JUIUTENIbHO mpeBbimaeT 75%), BbicOokoW Temmeparypsl (6onee 35°C), Hamuuuu
TOKOIIPOBOSALIEH MBUIH, TOKOMPOBOASAIIMX MOJIOB U BO3MOKHOCTH OJHOBPEMEHHOIO
IPUKOCHOBEHUS K MMEIOIIMM COEIMHEHHE C 3€MJIEH METAIMYECKUM AJIEMEHTaM U
METaJUIMYECKUM KOpIycoM 3iekTpoobopynoBanus. Onepatop DBM pabortaer ¢
ANEKTPONPUOOpAMH: KOMIIBIOTEPOM  (AMCIUIEH, CHUCTeMHBIA OJOK ©U T.J.) H
nepudepuitipiMu  yctporictBaMu. CyIIECTBYET OINACHOCTh JJIEKTPOMOPAKEHUS B
CIEAYIOIINX CIIyqasix:

— MPU HETMOCPEJICTBEHHOM MPUKOCHOBEHUHU K TOKOBEAYIIUM YaCTsIM BO BpeMs
pemonTa OBM;

— NOpU TPUKOCHOBEHHWHM K HETOKOBEAYIIMM 4YacTsAM, OKa3aBIIUMCS MO
HaIpsHDKEHUEM (B Cllydae HapyILISHHs U30JISIIUU TOKOBeayux yacteii OBM);

— IIPY IPUKOCHOBEHUH C MOJIOM, CTEHAMH, OKa3aBIIMMUCS 110]] HATIPSYKEHHUEM;

— MPU KOPOTKOM 3aMBbIKaHHHM B BBICOKOBOJIBTHBIX OJIOKax: OJIOKE MUTAHUS U
0JI0Ke TUCTUICHHON pa3BEPTKH.

Meponpusitus 1o 06ecreyeHuIo AeKTPoOe30NaCHOCTH IEKTPOYCTAHOBOK.

— OTKIJIIOYEHUE HATIPSHKEHUS C TOKOBEAYIINX YacTel, Ha KOTOPBIX WJIM BOJIM3U
KOTOPbIX OyJeT TPOBOAUTHCA paboTa, W TPHUHATHE MEp 10 OOECIEeYEHUIO
HEBO3MOXHOCTH TIOIa4M HANPSHKEHUS K MECTY PabOThI;

— BBIBEIIMBAHUE TJIAKATOB, YKA3bIBAIOIIUX MECTO PAOOTHI;

— 3a3€MJICHHE KOPITYCOB BCEX YCTAHOBOK YEpPE3 HYJEBOM IPOBOJ;

— TIOKPBITHE METAUIMYECKUX TOBEPXHOCTEH WHCTPYMEHTOB HAJICKHOU
U30JIS1IHEH;

— HEJOCTYITHOCTh TOKOBEAYIIMX YaCTE! anmaparypsl (3aKiII04eHHe B Kopiyca

HIIEKTPONIOPAKAIOIINX DIIEMEHTOB, 3aKIIF0YEHUE B KOPITYC TOKOBEIYIIMX yacTei) [17].

74



6.5 IloskapHasi M B3pbIBHAsA 0€30I1ACHOCTH

CormacHo [18], B 3aBUCUMOCTH OT XapaKTEpUCTUKH HCIIOJIb3YEMBIX B
IPOM3BOJCTBE BELIECTB W MX KOJMYECTBA, MO IMOKAPHOW WM B3PHIBHOW ONACHOCTH
MOMEIIEHUs noApa3aesaoTes Ha kareropuu A, b, B, I', JI. Tak kak momemienue no
CTEIEHHU MOXKapOB3PhIBOONIACHOCTH OTHOCUTCS K KaTteropuu B, T.e. k moMenieHusm ¢
TBEPABIMH  CrOpAIOIIMMH  BEUIECTBAMH, HEOOXOOUMO MPEAYCMOTPETh  PsiA
npOQUIAKTUIECKIX MEPOTTPHUSITHIA.

Bo3MoxHbBIE IPUYMHBI 3arOpaHUs:

— HEMCIPABHOCTh TOKOBEAYIINX YaCTEH YCTaHOBOK;

— paboTa ¢ OTKPBITOI 3eKTpoannapaTypoii;

— KOPOTKHE 3aMbIKaHMsI B OJIOKE MUTaHUS;

— HECOOJII0ICHUE MPABUII MOKAPHON OE30MaCHOCTH;

— HaJU4Yue TOpIOYMX KOMIIOHEHTOB: JIOKYMEHTHI, ABEPU, CTOJIbI, WU3OJISLIMS
ka0enel u T.I0.

Meponpuatus 10  HOXKApHOM  NPO(HIIAKTUKE  pa3lesioTcs  Ha:
OpraHU3alMOHHBIE, TEXHUYECKHUE, SKCILTyaTallhOHHbIE U PEKUMHBIE.

OpraHu3aliuoHHbIE ~ MEPONPUATHS  MPEAYCMATPUBAIOT  NPABUIBHYIO
HKCIUTyaTallMl0 00OpYIOBaHMs, MPaBWIBHOE COAEpKAHME 3JaHUN U TEPPUTOPHIA,
OPOTUBOMOXKAPHBI ~ HMHCTPYKTaXX  pabouux W CiIyXamux,  0OydeHue
MIPOU3BOJICTBEHHOIO IMEpCOHAIa MpaBWJIaM MPOTHBOMOXApPHOW OE€30MacHOCTH,
U3JlJaHUue UHCTPYKIMM, IJIaKaTOB, HAJIMYHUE IJIaHA 3BaKyalllu.

K TexHu4yeckuM MeponpHUsTHUSIM OTHOCSTCS: COOIIOIEHUE MPOTUBOMOKAPHBIX
IpaBWI, HOPM IPU MPOEKTUPOBAHUU 3AAHUN, NMPU YCTPOICTBE AJIEKTPONPOBOJIOB U
00OpylOBaHUs, OTOIUICHHS, BEHTHJIALIMW, OCBEIICHMS, MPAaBUIBHOE pa3MeIlCHUE
000py10BaHUS.

K pe’xuMHBIM MEPONPUATHUAM OTHOCSITCSI, YCTAHOBJICHHE MPABUJI OpraHU3aI1H
pabor, u coOJOJeHHe MNPOTHUBOMOXKApHBIX Mep. Jns  mpemgynpexaeHus
BO3HMKHOBEHUS MOXapa OT KOPOTKUX 3aMbIKAHHM, MEPErpy30K U T. JI. HEOOXOAUMO

COOJTIO/IEHNE CISAYIONINX MPABIII MOKAPHON O€30MaCHOCTH:
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— UCKIIIOUEHUE 00pa3oBaHus roproueii cpeabl (repMeTusanus o00opyn0BaHus,
KOHTPOJIb BO3JIYIIHOM cpefbl, paboyasi U aBapuiiHasi BEHTHIIALINSA );

— IMPUMEHEHUE TIPU CTPOUTENBCTBE M OTHEIKE 3/IaHUM HECrOpaeMbIX WIIU
TPYJIHO CTOPAEMBIX MaTEPUAIIOB;

— TpaBWIbHAas OJKCIUTyaTalus o00pynoBaHus (MPAaBUIBHOE BKIIIOUCHUE
000pyZ0BaHUS B CETh AIEKTPUUECKOTO MUTAHMS, KOHTPOJIb HArpeBa 000pyI0BaHu);

— MPaBUJIBHOE COJIEpKaHUE 3JaHUIN U TEPPUTOPHH (MCKITIOYeHHE 00pa30BaHUs
MCTOYHUKA BOCIUIAMEHEHHSI - MPEAyNpPEKICHUE CaMOBO3TOpPaHUsl  BEILECTB,
OrpaHUYE€HHE OTHEBBIX PadoT);

— oOy4eHHe MPOU3BOJACTBEHHOTO MNEPCOHAja MPaBWIAM IMPOTHUBOMOXKAPHOU
0e30I1aCHOCTH;

— U3JJaHUE UHCTPYKIIMi, IUJIAKATOB, HAJMYKE IJIaHA SBAKYalIHH;

— coOJI0fieHrEe MPOTHBOIOKAPHBIX MpaBWJI, HOPM IMPU NPOECKTUPOBAHUU
3JaHUN, TIpU YCTPOWCTBE HJIEKTPOIPOBOJOB U OOOpYIOBaHMs, OTOIUICHHUS,
BEHTWJISILIUU, OCBEIICHMUS;

— MPaBUIIbHOE pa3MelleHne 000py10BaHus;

— CBOEBPEMEHHBIN MNpPO(UIAKTUYECKHI OCMOTpP, PEMOHT M HCIBITAHHE
00opy10BaHUS.

[Ipu BO3ZHUKHOBEHUH aBapUIHON CUTYyaIlMH HEOOXOIUMO:

— COOOIIMTH PYKOBOJCTBY (A€KYPHOMY);

— MO3BOHUTH B COOTBETCTBYIOIIYIO aBapuiiHyto ciyx0y uin MUC — ren. 112;

— OPUHATH MCPbI 110 JIUKBUJAIIUU aBaApHUH B COOTBECTCTBHUU C HHCT’pyKHI/Ieﬁ.
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Tabmuua A.1 — Pe3ynpTaThl INIOTHOCTH MTOTOKA paJloHa M KOJIMYECTBA OCA/IKOB HAa MOBEPXHOCTH CYINIMHUCTOM MOYBBI.

Ipuioxkenue A

Jlata Bpews [P, Mbx-m2-¢c? Ocanxu, MM Jlata Bpems [P, Mbx-Mm2-¢c? Ocanku, MM
M3MEPEHUS M3MEPEHUS
10:09 35 12:10 30
14 mas 11:04 25 0 22 Mas 12:40 49 0,7
11:29 33 13:05 62
16:53 24 9:40 26
17:19 41 23 mas 10:07 66 0,5
15 mas 17:45 69 3,8 10:34 59
19:34 31 9:22 36
20:00 41 24 rast 9:50 35 0,8
10:38 57 10:16 55
16 mas 11:04 71 0 15:17 46 0,1
11:30 52
9:09 41
17 mas 9:35 70 6
10:00 68
12:33 58
18 mas 12:58 20 0,2
13:25 30
15:15 22
21 mas 15:45 23 0
16:15 38




Tabmuua A.2 — Pe3ynbTaThl IJIOTHOCTH NOTOKA PaJiOHA M KOJIMYECTBA OCAJKOB HAa IOBEPXHOCTHU CJIAHIIEB.

Jlata Bpews [P, Mbx-m2-¢c? Ocanxu, MM Jlata Bpems [P, Mbx-Mm2-¢c? Ocanku, MM
M3MEPEHUS M3MEPEHUS
14:37 37 13:34 31
14 mas 15:03 29 0 23 mas 14:01 59 0
15:43 34 14:27 30
15 as 18:27 23 38 12:02 24
18:52 24 ' 24 rast 12:31 23 0,8
16 Mas 13:43 22 0.1 12:58 23
14:10 33 ' 13:24 49 0,1
17:05 37
17 mas 17:30 19 6,2
15:49 40
18 mas 16:15 39 0,2
14:39 27
22 Mmas 15:05 26 1,2
15:32 25
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Tabmuma A.3 — Pe3ynbTaThl INIOTHOCTH MOTOKA PaloHa M KOJIMYECTBA OCAKOB HA TTIOBEPXHOCTH TIIUHBI.

Jlara Bpews [P, mbx-m2-c* Ocanku, MM Jata Bpems [P, MBx-m2-¢c? Ocanku, MM
W3MEpPEHUS U3MEpPEHUS

17 Mas 18:07 20 6.2 13:55 39
18:33 50 ’ 24 mas 14:20 59 0,1
16:50 31 14:45 112

18 mas 1718 26 0,2
16:06 32

22 Mast 16:34 82 1,2
17:00 133
15:03 40

23 mas 15:30 55 0
15:57 94
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