MunucrepcTBo oopa3oBanusi 1 Hayku Poccuiickoii @enepanumn
benepaabHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIICTO O6paBOBaHI/I}I
«HAIIMOHAJIbHBI UCCJIEJTOBATEJIbCKHM
TOMCKHH NOJIMTEXHUYECKNH YHUBEPCUTET»

NHCTUTYT Hepa3pylalomero KOHTPOJIs
Hanpasnenue noaroroBku 20.03.01 — «TexnocdepHas 6e30macHOTHY
Kadenpa sxonoruu u 6€301acCHOCTH KU3HEAESITEILHOCTH

BAKAJIABPCKASA PABOTA

Tema padoTsl

CpencrBa 1J11 TPAHCIOPTHOM UMMOOMJIN3AMH NP MOBPEKIEHUAX HUKHEl KOHEYHOCTH B
Ype3BbIYAHHBIX CHTYAUMSAX

YK 614.883:616.71-001.5-089.22:617.58

CryneHt
I'pynna DPUO Hoanuch Harta
1E31 Ag3zasioB JImutpuit JlamupoBuu
PykoBoaurens
J0KHOCTH [5(0] Yuenas creneHb, Moanucey Jara
3BaHHe
JloeHT Ireiiane A.B. K.M.H
KOHCYJIbTAHTHI:
ITo pasaciny «®DuUHAHCOBBIM MCHCI>)KMCHT, pecprOB(l)(I)eKTI/IBHOCTB )51 pecypcoc6epe>KeHHe>>
JokHocTh [5(0] Yu4eHnas creneHb, Moanuch Hara
3BaHHe
ACCHUCTEHT [lynuauna FO.U.

ITo pazneny «ConpaibHasi OTBETCTBEHHOCThY

J0KHOCTH [%(0] Yuenas cTenens, Moanucey JlaTta
3BaHHe
Cr. mpenogaBaTenb Pomanmnos 1U.N. K.T.H
JONNYCTUTD K BAILIUTE:
3aB. kadeapoii dPUO Yuyenas creneHb, Toanucn Hara
3BaHMe
OB MHK TITY Pomanenko C.B. IO.X.H.

Tomck — 2017 1.




IIVTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 ITPOT'PAMME

Kon
pe3yJbTara

Pe3yabTar 00y4yeHus
(BBIMYCKHUK 10J17KeH ObITH I'OTOB)

IIpodeccnonanbHbIe KOMIIETEHITUT

Pl

CriocoOHOCTH IOHMMATE ¥ aHATN3UPOBATh CONMANBHBIC M SKOHOMHUYIECKHE TIPOOIEMBI U TPOIIECCHI,
MIPUMEHSTH 0a30BbIe METOIBI TYMaHUTAPHBIX, COIMUATBHBIX U 9KOHOMUYECKHUX HAyK B Pa3IMIHBIX
BHAAX MPOo(hecCHOHATFHON M COIMANBHON JeSITETHHOCTH.

P2

JIeMOHCTPHPOBATh TIOHMMAHHE CYITHOCTH U 3HAUCHUS HHPOPMAIIMOHHBIX TEXHOJIOTHIA B PA3BUTHH
COBPEMEHHOT0 O0IIECTBA M JUIs BEICHUS MPAKTUUECKON HHHOBAIIMOHHOMN HHKEHEPHOU
JIESITEIIBHOCTY B 00JIACTH TEXHOC(HEPHOU Oe30MaCHOCTH

P3

CrnocoOHOCTh 3¢ pekTUBHO PaboTaTh CAMOCTOSATENBHO, B KAUECTBE WICHA U PYKOBOIUTEIIS
HMHTEPHALMOHAILHOTO KOJUIEKTUBA MPU PEIICHUU MEXTUCITUINIMHAPHBIX HHKEHEPHBIX 337124 C
OCO3HaHHEM HEOOXOUMOCTH UHTEIUICKTYalIbHOTO, KYJIbTYPHOI'O, HDABCTBEHHOT'O, (P3UUCCKOTO U
po(ECCHOHATIBHOTO CAMOPA3BUTHS U CAMOCOBEPIICHCTBOBAHUS

P4

OcCyIIecTBIATh KOMMYHHKAIIUU B MTPO(ECCHOHAIBLHON Cpe/ie U B OOIIECTBE B LIEIOM,
pa3pabaThIBaTh JOKYMEHTAIIMIO, IPE3EHTOBATh U 3aIlIMIINATh PE3YJIbTAThl HHHOBAIIMOHHOW
WH)KCHEPHOU IEATENEHOCTH, B TOM YHCJIe HA HHOCTPAHHOM SI3BIKE.

y}lHBepca.ﬂbl—lbIe KOMIICTCHIHHU

P5

CriocoOHOCTE IPUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIATUIHH, METOBI
MaTeMaTH4YeCcKOro aHaJIN3a U MOJIETIMPOBAHS, TEOPETHYECKOTO U AKCIIEPUMEHTAIBHOTO UCCIIEIOBAHNS C
JA(S13YL0) BI>I60pa U ONITUMU3aIINHU yCTpOﬁCTB, CHUCTEM U METOAO0B 3alllUThI YEJIOBEKA 1 HpHpO)lHOfI
Cpebl OT OACHOCTEH.

P6

YMmeTh BLI6I/IpaTI), MPpUMCHATDH, OIITUMU3UPOBATH U O6CJ'Iy)KI/IBaTI) COBPEMCHHBIC CUCTEMBI
obecrieueHust TeXHOC(HEpHOH 0€30MaCHOCTH Ha NPEANPUSATHSIX U B OPraHU3aIUsIX —
IIOTCHIIMAJIBbHBIX pa6OTO[[aTeJ'IHX, B TOM 4YHCJIC IPpU pC€ain3allii HHOBAIMOHHBIX
MEXIMCUHUIUTMHAPHBIX [IPOSKTOB

P7

Vmethb OpraHru30BaTh ACATCIBHOCTD 110 00€eCIeUeHHIO TeXHOCCI)epHOfI 0e30IMaCHOCTH Ha
NpeanpuATHAX U B OpraHn3aluAaX — NOTCHIHUAJIbHBIX pa6OTO,Z[aT€J'I$[, B TOM YHCJIC IPU peaIn3allun
MHHOBAIIMOHHBIX MCKANCHUITIMHAPHBIX IIPOCKTOB

P8

YMeTh OIeHNBATh MEXaHHU3M, XapaKTep M PUCK BO3JACHCTBHS TEXHOC(HEPHBIX OMACHOCTEH Ha
YeJI0BEKa U MPUPOIHYIO Cpeny

P9

HpI/IMeHHTL METOABI U CPpEACTBA MOHUTOPHHIA TeXHOC(I)epHBIX OITACHOCTEH C COCTaBJICHUEM
ITPOTrHO3a BO3MOKHOT'O PA3BUTHS CUTYAlIUN




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepannn

denepanbHOE TOCYIAPCTBEHHOE

BBICILICTO 00pa30BaHHs _
«HAHUOHAJIBHBIU UCCJIEJOBATEJbCKUHU

oy Mang
wy Manage,
& D

/SO 500,

aBTOHOMHOE 00pa30BaTEeIbHOE YUPEIKIACHUE

TOMCKHWI MOJUTEXHUYECKHI YHUBEPCUTET»

WHCTUTYT Hepa3pyaoEero KOHTPOIs

Hanpasnenue noarorosku (cnernuanbHocTh) 20.03.01 «Texnocdepnas 6e30macHOCTb
Kadenpa sxomnorun 1 6€3011aCHOCTH KU3HEIACATSIBHOCTH

YTBEPXJIAIO:
3aB. kadeapoii
C.B. Pomanenko

(ITogmucek) (Mara) (P.M.O.)
3AJIAHUE
HA BBINOJIHEHHE BBIIYCKHOM KBAJIN(PUKAIMOHHON padoThl
B dopwme:
‘ OakanaBpckas pabora
(bakanaBpcKoil pabOTHI, TUITIOMHOTO MPOEKTa/pabOTHI, MAaTUCTEPCKOI qCcepTaLim)
CryneHry:
I'pynna PHUO

1E31

As3anoBy /Imutpuro lamupoBuuay

Tema paboThI:

CpencTBa Jyisi TPaHCIIOPTHOM UMMOOWIIU3ALIMU TTPU TTOBPEKICHUSIX HUKHEH KOHEUHOCTH B
YPE3BBIYANHBIX CUTYALUAX

YTBepKIeHa TPUKA30M JTUPEKTOpa (1aTa, HOMEP) \

| Cpok cllaus CTY/ICHTOM BBITIONHEHHO# PaGoTHI: \ \

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe
(HanMeHOBaHUE 00BEKTa UCCIIETOBAHUS UIH
MIPOCKTUPOBAHUS; TPOU3BOAUTEIILHOCTD UITH
Harpy3Ka; peskuM padoThl (HETIPEPHIBHBIH,
MePUOIUYECKHH, IMKITNYECKUH U T. [1.); BUI
CBIPBSl WJIM MaTepuan u3aenus; TpeOoBaHUS
K MPOAYKTY, U3ICIUIO UITU TIPOLIECCY;
oco0ObIe TpeOoBaHUS K 0COOEHHOCTSIM
(GYHKIIMOHUPOBAHUS (IKCIUTYaTaII|H )
00BEeKTa WM U3JIeNHS B IJIaHe 0€30MacHOCTH
IKCIUTyaTaIH, BIUSHUS HA OKPYKAIOIILYIO
cpeny, 3Hepro3arpaTam; SdKOHOMUYECKUN
aHaJIu3 U T. 11.).

CpencrtBa mis TPaHCIOPTHOM WMMOOWIM3ALUUA TIPH
MOBPEXICHUSIX HUKHEH KOHEUHOCTH B UPE3BbIYAITHBIX
CUTYaITUsX.

Mareprnan  u3genusa:  MONMITUIICHOBas  IUJICHKA,
NeHOOOpa3ylomMi  Marepuan, KOHTaKTHas JIEHTa-
JIUITYYKA.

OcHOBHBIMU TpeOOBaHUSIMH K OCOOEHHOCTSM
AKCIUTyaTallMi CPEACTB ABJISIOTCS KaueCTBEHHAs
UMMOOUIIN3aIUs HIDKHEH KOHEYHOCTH,
KOHI'PYSHTHOCTb KOHTYpaM TeJla IIOCTPalaBIIETo,
Majbie radbap

UTHI U BEC.




IlepeyeHb NMoaJIeKANMX HCCTETOBAHMIO,
NMPOEKTHPOBAHMIO M Pa3padoTKe

BOIIPOCOB

(aHaNMUTHYECKUH 0030p MO JTUTEPATYPHBIM [Tpoananu3upoBaTh UMEIOIINECS Ha CHA0KEHU T
HCTOYHMKAM C LENbIO BBIACHEHUS CpeZCTBa AJIsl TPAHCIIOPTHOW UMMOOUIIU3ALMU IPU
JOCTH>KEHUN MUPOBOW HAYKU TEXHUKH B MIOBPEKICHUSIX HUKHEH KOHEUYHOCTH, BBISIBUTD UX
paccMaTpuBaeMoOi 00J1aCTH; TOCTAHOBKA HEJOCTATKHU.

3a/1a4U UCCIIEN0BAHMS, IPOEKTUPOBAHHS, Pa3paboraTe NpuHIMINAIBHO HOBOE CPEACTBO AJIs
KOHCTPYUPOBAHMS; COJIEPKaHUE NPOLETypbl | MMMOOMIM3ALMK HI)KHEH KOHEYHOCTH B
UCCIIEI0BAHMS, IPOEKTUPOBAHNUS, YpE3BbIYANHBIX CUTYALMIX, XapAKTEPU3YIOLIEECS
KOHCTPYUPOBaHHUS; 00CYKAEHUE KOMITAKTHOCTBIO U MUHUMAJIbHBIMU BECOBBIMU
pe3yJIbTaTOB BHITIOJIHEHHOW PaOOTHI; XapaKTEPUCTUKAMH.

HanMMCHOBAHUEC NOIIOJIHHUTCIIBHBIX pa3aciioB,
MNOJJIC)KAIINX pa3pa60TKe; 3aKJIFOYCHUC I10

pabore).
Ilepeyensb rpaguyeckoro marepuajia
(c MOuHBIM YKA3aHUEeM 0053aMenbHbIX Tabnuiel, puCyHKH
yepmeoxceli)
KoHcyabTaHTBI 10 pa3iesaM BbIIYCKHOH KBATH(UKANMOHHON padoThI
(c ykazanuem paz0einos)
Pazgen KouncyabTant
Connannuas Pomanuos Urops UBanoBu4
OTBETCTBEHHOCTh
DUHAHCOBBIN MEHEIKMEHT,
pecypcodppexTuBHOCTL M IMyauanna FOnus Uropesna
pecypcociepekeHue

Hazpanus pa3aeioB, KOTOPbI¢ J0/I’KHbI ObITHL HAIIMCAHBI HA PYCCKOM M HHOCTPAHHOM fiI3bIKAX:

JlaTa BbIIa4M 3a1aHUS HA BBINIOJTHEHHE BbIIIYCKHOM
KBAJIH(UKAIUOHHOHI padoThI 10 JIMHEHHOMY rpadpuky

3aganue BbIgAJ PYKOBOAUTEC/Ib:

Yuenas
JoaxHocTh DdHUO CTeleHb, IMoanucek Jara
3BaHMe
Jouent xad. ObXK [reiinne A.B. K.M.H.

33}13HI/I€ NPUHAJT K HCITIOJJTHCHHUIO CTYAECHT:

I'pynna PHUO HHoanuce Hara

1E31 As3zanos JI./1.




MunucTepcTBO 00pa3oBaHus U HayKku Poccuiickoit @enepanun

BBICILICTO 00pa30BaHHs _
«HAHUOHAJIBHBIU UCCJIEJOBATEJbCKUHU

TOMCKHWI MOJUTEXHUYECKWI YHUBEPCUTET»

denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

HNHcTutyT Hepa3pymaromero KOHTpoJIst
Hamnpasnenue noarotosku (cnenuanbHocTh) 20.03.01 «TexnochepHas 6€630MaCHOCTY
YpoBeHb 0O6pa3oBaHus 6akagaBpuaT

Kadenpa skonoruu u 6€30macHOCTH KU3HEAEATEIILHOCTH

[Tepuon BeimonHeHus (ocenuut / Becennuii cemectp 2016/2017 yueOHoro roma)

dopma npeacTaBIeHus: pabOTHI:

OakanaBpckas pabota

(bakamaBpckast paboTa, TUIUIOMHBIN TPOEKT/paboTa, MarucTepcKasi TUCCepTaIIHs)

KAJIEHJIAPHBIN PEUTUHI -TIIJIAH
BBIINIOJIHEHH S BBIYCKHOI KBATH(UKAIMOHHONH padoThI

Cpok c/1auM CTY/IEHTOM BBIIIOJIHEHHOM pabOThI: ‘

Jara Ha3zBaHnue pa3nena (Mmoay.s) / MakcuMaJibHbIi
KOHTPOJIs BH/1 pa0oThI (McCiIeI0BAHNSA) 0an1 pa3aena (MoayJis)
503.17 AHanm3 TabeIbHBIX CPEACTB ISl TPAHCIIOPTHOMN 10

MMMOOMIM3AIIUN TTPH TTOBPEIKICHUAX HUKHEH KOHEYHOCTH.
PazpaboTka cpencTBa st TPAaHCTIOPTHONH UMMOOWITH3AINH TTPU
21.04.17 MOBPEXKACHUSX MIEHHOTO U IPYAHOTO OTEJIOB TO3BOHOYHUKA. 35
Bo160p noaxoasmux Marepraios.
17.05.17 Coznanue Mojeneit CpecTB U3 BEIOPAaHHBIX MaTEPHAIIOB. 35
CpaBHEHHE MOJYUYCHHBIX PE3YJIbTATOB C CYNIECTBYIOIIMMH.
Paznen «®uHAHCOBBIN MEHEKMEHT, pecypcod(PPEeKTUBHOCTh U
26.05.17 pecypcocoepexxkenney. [IponsBectu aHamnu3 KOHKYPEHTHBIX 10
TEXHUUYECKUX PEHICHU, onpeaenuTh d3pPEKTUBHOCTD
HCCIICAOBAHUS.
Paznen «CommanbHas OTBETCTBEHHOCThY». PaccmoTpeTh
9.06.17 OIIACHbIE U BpeJHbIE MPOU3BOACTBEHHbIE (PaKTOPHI MPU paboTe 10
B J1a00paTopuu, crocoObl 3alIUTHI paObOTAIOIIETo MepcoHaa.
CocTtaBuil IpenoiaBaTellb:
JI0JGKHOCTh DdUO Yuenas crenens, Hoanucek Jara
3BaHHUeE
Jonent kad. 95X reitune A.B. K.M.H.
COI'JIACOBAHO:
3aB. kadenpoii dUO Yuenast cTenens, oanucek Jara

3BAHHEC

9bX UHK TITY Pomanenko C.B. I.X.H.




_ 3AJIAHHE JUIA PA3JIEJIA
®UHAHCOBBII1 MEHEJ)KMEHT, PECYPCOY®®EKTUBHOCTb U

PECYPCOCBEPEXEHUE
Crygnenry:
I'pynna DPUO
1E31 Ag3anioBy [Imutputo lamupoBuuy
Hucturyt HNHK Kadenpa IBXK
Yposens bakanaBpuat Hamnpasjienne/cnennaibHOCTh 20.03.01 TexnochepHast
obpasoBanusi 0e301aCHOCTh

Hcxonnbie 1anHble K pa3aenay « DHHAHCOBbIA MEHEIKMEHT, pecypcodPPeKTUBHOCTDH U
pecypcocOepeKkeHue»:

1. Cmoumocmos pecypcog Hayurozo ucciedoganusi (HH): Oxuan pykoBoautens - 26300 py6.
MamepuaibHO-MexHuYecKux, sHepeemuieckux, punancossix, | Oxnan umkerepa - 17000 pyoO.
UHPOPMAYUOHHBIX U HETI0BEUECKUX

2. Hopmbl u Hopmamuebl pacxo008anus pecypcos IMpemuanesHbiii kK03GhGuHeHT pykooautes 30%;
[MpemuanbHblit kKoadpunment unxenepa 20%;
Jormtater u HanOaBku pykooaurens 30%:;
Jormtater u HanOaBku pykoBogureist 30%;
JlomomHuTEIRHOM 3apaboTHOM TIaThl 12%);
Haknagnsie pacxoast 16%;

Paitonnsrit koaddumment 30%.

3. HUcnoavsyemasn cucmema HAN02000104CEH U, CIABKU Kos¢pdunnent otTuncnenuii Ha yniarty Bo
HANI0208, OMYUCIEHUU, OUCKOHMUPOosaHus u kpeoumoganusa | BHeOwpKeTHBIE GoHas! 30 Y%

IlepeyeHs BONPOCOB, MOAJIEKAUINX HCCIETOBAHMIO, MPOEKTHPOBAHHIO U pa3padoTke:

1. Oyenxa xommepuecko2o nomeHyuaa, NEPCReKMUeHOCmY 1 | -AHaIN3 KOHKYPEHTHBIX TEXHHYECKHX PEICHUH
anvmepHamue npogederus HU ¢ nosuyuu
pecypcodahdexmusnocmu u pecypcocbepexcerus

2. ITnanuposanue u gpopmuposanue 6100xHcema HAYUHbIX ®dopmupoBaHUe IUTaHa U TpaduKa pa3padoTKu:
uccne0o8aHull - OTIpeieNieHne CTPYKTYPHI padoT;

- oIpeiesieHUe TPYI0EMKOCTH padoT;

- pa3paboTka rpaduka [aHTTA.

dopmupoBaHue OIOKETa 3aTPAT HA HAYIHOE

HCCIIEe/IOBaHHUE:

- MaTepualibHbIe 3aTPAThI;

- 3apaboTHas 11ata (OCHOBHAS M JIOTIOJTHUTEIIbHAS);

- OTYHCJICHHS HA COIHANIBHBIE TIEITH;

- HAaKJIaJIHBIC PACXOJIBL

3. Onpeodenenue pecypcroii (pecypcocbepezaroweti), - Onpenenenue 3G GEKTUBHOCTH UCCIETOBAHUS
Qunancosotl, 6100NHCeMHOU, COYUATLHOU U IKOHOMUYECKOU
aghpexmusnocmu uccied08aHus

Hepeqeﬂb rpac[)nqeacoro MaTEPHUAJIA (c mounvim ykasanuem obazamenbhvix uepmedicetr)

1. Oyenounas xapma KOHKYPEHMHBIX MEXHUHECKUX peLeHUll
2. I'pagux I'anmma
3. Pacuem 6100sicema 3ampam HU

\ JlaTa BbIIa4M 3alaHUA JJIA pa3/ienia o JHHEHHOMY rpauky \

33}13HI/IC BbIJ1AJI KOHCYJbTAHT!:

JokHOCTH [25(0] Yuenas crenenb, IToanuch JlaTa
3BaHHe

AccucTeHT [Hynuanna FO.U.

33}13HI/IC NPUHAJT K HCIOJHCHUI0 CTYAECHT:

I'pynna DPUO Hoanuch Jara

1E31 As3anoB JImutpuii JlaMmuposuu




3AJIAHUE JIJISI PA3JIEJIA
«COILIUAJIbHASI OTBETCTBEHHOCTb»

CTyneHry:
'pynna DPUO
1E31 Ag3zanioBy Amutpuro lamupoBuuay
HHcTuTyT HHK Kadeapa IBbXK
YpoBenb o6pazoBanus bakanaBpuar HanpasJ/ienune/cnenquanbHOCTh 20.03.01. TeXHOC(bepHaﬂ

0€e30MacHOCTh

Hcxoanble faHHBbIE K pa3geiny «COIII/Ia.TIbHaﬂ OTBETCTBEHHOCTb)».

IIPUMCHCHUA

1. XapakTepucTrka 00beKTa UCCIeTOBAHUS OOBbeKT  mcclenoBanus:  CPEIcTBa
(BemecTBO, MaTepuall, IPUOOP, aJITOPHUTM,
METOJIUKa, paboyasi 30Ha) U 00J1aCTH €ro

MOBPCIKACHUAX HIDKHEH KOHEYHOCTH
CUTyalusax

UIslL  TPaHCIIOPTHOM

MMMOOMIM3ALIH TIPH TTOBPEKICHUAX HIDKHEH KOHEYHOCTH
OO6nacTp TPUMEHEHUS: TPAHCIOPTHAS WMMOOWIH3AINS IIPH

B IIpGSBBI‘IEJ.I\/’IHBIX

IlepeyeHnb BONPOCOB, MO/JIEKANMX HCCTEIOBAHNIO, TPOEKTHPOBAHMUIO M Pa3padoTKe:

1. IlpousBoacTBeHHAs1 6€30IACHOCTH
1.1. AHanu3 BBIABJICHHBIX BPEIHBIX (DaKTOPOB

1.2. AHanu3 BBISABJICHHBIX OMACHBIX ()aKTOPOB

3J1eKTPOOE30IacHOCTh, IIYM.

HpI/I N3Yy4YCHUUN 00BeKTa JJIA UCCIICEAOBAHUA (neﬁocoz[epxcamaﬂ
HII/IHa) JOJIKHBI OBITH pacCMOTPCHBbI BPEAHBIC W OIACHBIC

TpH pa3paboTKe ¥ SKCIITyaTaIiu NPOU3BOJICTBEHHBIE (HaKTOPHI.

[POEKTHPYEMOTO PELeHUs B CIIeAyIomeil Bpenusie q)aKfopm. HEJOCTATOHAs  OCBEIICHHOCT®,
HeOIaronpus THbINA MHUKPOKIMMAT paboueit 30HBH,

IOCJICA0BATCIIbHOCTH.

Canllun 2.2.4.548-96 mapameTpsl MUKpOKINMaTa

TpH pa3paboTKe U SKCILTyaTaLiH . CanlluH  2.2.1-2.1.1.1278-03  HeoOXOmUMbIE  YPOBHH
MPOCKTHPYEMOI'0 PEIICHUS B CICAYIOLICH OCBEIIEHHOCTH
MOCJICA0BATCIILHOCTH. PaccMoTpets cpencTsa 3aiuThI.

PaccMoTpeTh TpHYMHBI B3pBIBA/TIOXKapa, KOTOPBIMH MOTYT
crath K3, mummrensHoe TepMHUYEcKOe BO3AEHCTBUE HA TOPIOYHE
Mmarepuansl. B kadecTBe  CpeACTB  IOXKapOTYLIEHHS
UCTIOJNIb3YIOTCS YTIICKUCIIOTHBIE OTHETYIINTENH.

2. DKoJIorn4YecKkas 0e30MacHOCTb.

PaccMoTpeTs BO3MOKHOCTD YTHIIM3ALMY UCTIONBE30BaHHOTO
CpPEe/ACTBA TAKMM 00pa30oM, 4TOOBI HE BBI3BATH M3MEHEHUS
(hU3MUECKHUX, XUMHIECKUX ¥ OMOJIOTMYECKUX CBOMCTB M
XapaKTepUCTHUK MPUPOIHOI cpesibl OOUTAaHNUS, HE HAPYIIUTh
XOJ €CTECTBEHHBIX OMOXUMHUYECKUX MPOIECCOB

cuTyanusix.

3. BezonacHocTh B Ype3BbIYAIHBIX

MOXKAPOTYIICHHS).

[Toxapobe3onacHOCTh (MPUUUHBL, TPODUIAKTHIECKUE
MEpONPHUATHS IIPU pa3pabOTKe MIKHBI, IEPBUYHBIE CPEICTBA

4. IIpaBoBbIe U OPraHU3ALMOHHBIE BONPOCHI
o0ecreueHus 0€30IMaCHOCTH.

N3y4auTs mpaBoBbIE HOPMBI OE€30ITACHOCTH, OPTaHU3AI[IOHHBIE
MEpOIIPUSATHS IPH KOMIIOHOBKE paboueii 30HBI.

\ JlaTa BbIIa4M 3alaHUHA JJIS pa3/iena o JHHEeHHOMY rpaguky \

33}13HI/IQ BbIJ1AJI KOHCYJbLTAHT:

Jo/KkHOCTH [01% (0] Yuenas Moanucey Jata
CTCNCHb, 3BAHUE
Cr. npenonasaresnb kag. 95X Pomannos N.1. K.T.H.
3agaHue NPUHAJ K HCIIOJHEHUIO CTYICHT:
I'pynna DPUO Hoanuch Jara
1E31 As3anoB JImutpuii JlaMmupouu




Pedepar

BrinmyckHas kBamdukamonHas padota coaepkut 59 crpanuiipl, 4 pucyHka, 12
tabimi, 30 HCTOYHUKOB.

KmroueBeie cmoBa:  IIEPEJIOM I'OJIEHUN, ITIEPEJIOM BEJIPA,
TPABMA, TPAHCIIOPTHASA  MUMMOBUJIN3ALNA, YPE3BBIYAMHAS
CUTYALMAL.

OOBEKTOM HCCIIEIOBAHUS SABIISIETCS TOBPEXKICHUSI HUKHUX KOHEUHOCTEH.

Heanb padoThl: U3y4UTh apceHaN CPEACTB TPAHCIIOPTHON UMMOOUIU3ALNU TIPU
MOBPEKICHUSX HIDKHEW KOHEYHOCTH, BBIABUTH HEJOCTATKH W pa3paboTaTh CPEICTBA
JUISL TPAHCIIOPTHOM HMMMOOWIM3AIMK TPU TOBPEKJIEHUSAX HIDKHEH KOHEYHOCTH C MX
Y4eTOM MTPUMEHEHUS B YPE3BBIYANHBIX CUTYAIHSIX MUPHOTO BPEMEHHU.

B xonme BbImoNHEHUs MaHHOW pabOTHl  OBLT HM3Yy4YE€H apceHal CpeJCcTB
TPAaHCIIOPTHON MMMOOWIHM3AIMU TPU TOBPEKICHUSX HUKHEH KOHEUYHOCTH, BBISBIICHBI
UX JIOCTOMHCTBA W HEIOCTaTKW. 3ajada CO3/IaHWs MPUHIHUIHAIBHO HOBOTO CpEACTBA
JUISL TPAHCTIOPTHOM MMMOOWIIM3AIMKM TIPU TOBPEKICHUSAX HUKHEH KOHEYHOCTH Oblia
pelieHa MyTeM CO3JIaHUs CPEICTB TPAHCTIOPTHON WMMOOWIHM3AIMA M3 TIOJUATHIICHA,
COOTBETCTBYIOIIUX AHATOMHUYECKUM OCOOCHHOCTSM HWXHEH KOHEYHOCTH 4YEJIOBEKa.
BHyTpeHHee MpPOCTPAHCTBO IIMHBI 3aMOJHSAETCS TMEHOOOPa3YIOMIUM MaTepPHaIOM,
MPUMEHSEMBIM B CTPOUTEIBLCTBE. JTO OOECIeunBacT HAAS)KHYIO WMMOOMIH3AIAI0 U
MUHUMAJIBHYIO ~ TPaBMaTHYHOCTb. [ '@OMETpUYeCKHEe  XapaKTEPUCTHKWA  IIIUHBI
YHUBEpCAIbHBI, MOSTOMY OHAa MPUMEHMMa M Ha TNPaBOM U Ha JIEBOM HIKHUX
KOHEYHOCTSIX.

[Ipenyaraembie cpeacTBa TPAHCIIOPTHOW MMMOOMIM3AIIMN HIKHEW KOHEYHOCTH
XapaKTEPHU3yeTCs] MUHUMAIBLHBIM BECOM U TabapruTaMHU.

JlaHHbIC CpeacTBa IMOKa3aHbl K MPUMEHCHHUIO B YPE3BBIYAMHBIX CHUTYaIHSIX
MUpHOTO BpeMmeHu. Kpome Toro, oHu MOTYyT (hOpMUPOBATh aBTOMOOMIIBHYIO allTeUKy B
BUJIC HECKOJbKHX INWH JJI TPAHCTIOPTHOM HMMMOOWIU3AINHA TIPU TIOBPEKICHUIX

YyeJIOBEUECKOro TeJa JIr00it JJOKaJIU3allH.



Cnmcok cokpameHui

JTII- noOpOoKHO-TPAHCTIOPTHOE MMPOUCIIECTBHE

BO3- BcemupHas opranusanus 3{paBOOXpaHEHUS

TCT- Tsbxenast coueTaHHasi TpaBMa

OI'bY- O6nactHOE rocynapcTBEHHOE OIOKETHOE YUPEKICHUE
OI'KY- penepanbHOe rocy1apCTBEHHOE Ka3EHHOE YUPEKICHHE
OOO- 00111eCTBO ¢ OTPAaHUYECHHON OTBETCTBEHHOCTHIO

UC- upe3BbluaiiHasi CUTYyaIus

HTHU- nayyHO-TEXHUYECKOE UCCIETOBAHUE

[IK- nepcoHanbHBIN KOMITBIOTED

KK- KHAIKOKpUCTATITMYECKU I

OJIT- snexkTpoHHO-Ty4YeBasi TpyoOKa

DOBM- 35IeKTpOHHO-BBIYUCIUTEbHAS MAIIIMHA

KEO- ko3 puiueHT ecTecTBEHHOM OCBEIIEHHOCTH

VY30- ycTpoHCTBO 3allIUTHOTO OTKIIOYCHUS
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3. TOCT 12.0.003-74 «CCBT. OmacHble ¥ BpeIHbIE MPON3BOACTBEHHBIC
daxTopsl. Knaccudukarus»

4, TOCT 12.1.005-88 «CCBT. OOmue CcaHUTapHO-TUTHCHUYCCKHE
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Beenenue

AKTyaJbHOCTh. B mocnenHue rojipl pocT TpaBMAaThU3Ma B MHUPE HEBO3MOXKHO
UTHOPUPOBAaTh, A TMOBPEXKICHUS HIDKHEH KOHEYHOCTH NPHUBJICKAIOT BHUMaHUE
OTEUECTBEHHBIX U 3apyOEKHBIX CIEIHAIUCTOB. Bo3pocna TsKecTh MOBPEKICHUN B
1EJI0OM, W3MEHWIACh HX CTPYKTypa B CTOPOHY VYBEIWYEHHUS YACIBHOTO Beca
MHO’KE€CTBEHHBIX M COUYETAaHHBIX TpaBM, noiuTparM [2-9, 12, 13, 14, 16, 17, 18, 20, 22,
23-30]. ITo coctosHuio Ha 2013 TOox MOBpPEXKACHUST HIDKHEH KOHEYHOCTEH COCTABIISIOT
8.2 % B cTpyKType TpaBM ONOPHO-ABUTATEIbHOIO ammapara. [4, 9, 11, 15, 17, 18, 20,
21].

B kareropum TpaBMaru3zMa JOMUHUPYET TPaBMATU3M B JIOPOKHO-TPAHCIIOPTHBIX
npouctiectBusx (ATII). ITo ganueim BO3, exxerogno B mupe B JTII morubaer moutu
1,2 muH. yenoBek. Ho cmepTu Ha moporax - TOJBKO «BEpIlMHA aiicbepra» B oOIIeM
YUCJIe TIOTEPh YEJOBEUYECKUX U COLUAIIBHBIX PECYPCOB M3-3a JOPOKHO-TPAHCIOPTHOTO
tpaBmatui3ma. Exxeronno B JITII mosydaroT TpaBMbI M MHBaJIUAHOCTH OKOJIO 50 MIIH.
YeNIOBEK, YTO [0 YHCIECHHOCTH COOTBETCTBYET S-TH KpYIHBIM Tropogam [26-28].
Hacrano Bpemsi, korja Jjisi IMBUIM30BAHHOTO COOOIIECTBAa TpaBMa crania «yowuitreit No
1», MOCKOJIBKY MOTHOAET MPEUMYIIECTBEHHO MOJIOJIO€ U TPYAOCIOCOOHOE HaceJIeHUE.
[To KOMMYEeCTBY HEMPOKUTHIX JIET - yIIEpO OT TpaBM 3HAYUTEIBLHO MPEBHIIIAET TAKOBOM
OT CEepJEYHO-COCYJIUCTHIX, OHKOJOTUYECKUX U MH(PEKIIMOHHBIX 3a00JI€BaHU, BMECTE
B3iTHIX [4, 5, 10, 11, 15-18, 20, 21, 26-28]. B 80-x romax nporwuioro Beka B CCCP atu
00CTOATENICTBA MPUBEIH K (POPMUPOBAHUIO HOBOW OTpACIM MEIUIIMHBI — XUPYPTUU
noBpexaeHuid. CeronHs npobnema Tskénon codyetanHou TpaBmbl (TCT) wu
MOJIUTPABMBI  OCTa€TCsl Haumbosiee CIOXKHOW TpoOJieMO B METOJUYECKOM M B
npaktrndeckoM otHomeHusx [1-12, 14-30]. OcoOyio posiib B 3TOM HIpacT MPOIECC

COBEPILICHCTBOBAHUS CPEJICTB JIJIs TPAHCIIOPTHON nMMoouau3armu [1, 19, 24, 25].
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Hean uccienoBanus: U3y4uTh apceHAN CPEACTB TPAHCIIOPTHOW WMMOOMIH3AITUN
NpU TOBPEKICHUAX HWKHEHM KOHEYHOCTH, BBISIBUTH HEJOCTAaTKM U pa3padboTarth
CpeAcTBa JUIS TPAHCIOPTHOM HMMMOOWJIM3AllUM TIPH  TOBPEKICHUAX HUXKHEU
KOHEUHOCTHU C UX YYETOM MPUMEHEHUS B YPE3BbIYAHHBIX CUTYAIUSIX MUPHOTO BPEMEHH.

OO0BeKT ucciaer0BaHus

[TepenoMbl HUKHUX KOHEYHOCTEH.

IIpeamer ucciaenoBaHus

CpencTBa TpaHCIIOPTHOM MMMOOMIM3AIIMH MPH MEPEIoMax HMKHUX KOHEUHOCTEH.

I'mnorte3a uccjienoBaHus

[IpumeHeHue cpencTB TPAHCIOPTHOM MMMOOWIIM3AIMU TP TEepeoMax HUKHHUX
KOHEUHOCTCH B BHUJE IIHUH, 3amojiHieMbIX IleHocoaepkamux (IMEeHOOOPa3yIOIIeH)
MaTepUalioB JJig CO3JaHusi 00€3/BIKEHHOCTH. B 4pe3BbIUaliHbIX CUTyalMsIX AAeT JBa
MPEUMYIIIECTBA: KOMIIAKTHOCTh M MaJIbIi BEC.

3agaum uccjea0BaHUs

1. [Ipoananu3upoBaTh UMEIOUIMECS HA  CHAOKEHMM  CpeACTBa A

TPAHCIIOPTHOM HWMMOOUIIM3AIMA TMPU TOBPSKACHUSAX HIDKHEH KOHEYHOCTH,

BBIIBUTDH X JOCTOMHCTBA M HEJOCTATKH.

2. Pazpaborarh NpUHIMIHAIBLHO HOBOE CPEACTBO JUII HMMMOOWMIM3AINH

HIDKHEH KOHEYHOCTHM B UPE3BBIUAMHBIX CUTYAIUAX, XapaKTEPU3YIOIIEECs

KOMITAKTHOCTBIO 1 MUHHUMAJILHBIM BECOM.

Benymas ugest

O(PGDHEeKTUBHOCTh TPAHCIOPTHON HMMMOOWIM3AaLMK TPU TEpeioMax KocTen
HWKHEH KOHEUHOCTH.

MeToaoj10rn4ecKkasi 0CHOBA

[IpuHIUIIBI TPAHCTIOPTHON UMMOOMIIA3AIUY.

M cTouHHKH HCC/IeI0BAHUS

Hayuno mpaktuueckas nureparypa, nareHTbel PO mo TemaThke TpaHCIOPTHOU

I/IMMO6I/IJ'H/I38,I_II/II/I IIpu 1IepejIoMax HUKHHUX KOHEYHOCTECH.
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[TpakTuaeckuii onbiT ¥ padorf aBTopa B OI'BY Tomckas obiacTHasi TOUCKOBO-
criacaTeNbHas CIy»0a, moxkapHo-cracarenabHas yactb Ne 2 ®T'KY «5 orpsin PenepanbHoit
MIPOTUBOMOKAPHOU CITy»KOBI M0 Tomckoi obmactny, OO0 «IKCTpUM-TIAPK».

MeToabl Hccae10BaAHUA

AHanu3 nurepatypsl MO TpoOJieMaTHKE HCCIeIOBaHUs, JIMYHOE y4yacTHe B pabote
OI'BY Tomckas obmacTHas TOMCKOBO-CIIAcaTENIbHAS CITYX0a, IOoKapHO-CIacarelibHas
gacth Ne 2 OI'KY «5 orpsan denepainbHOi TPOTHUBOMOXKAPHOW CiIykObl 10 Tomckoi
obnactu», OO0 «IkcTpuM-TIapK».

Hayunasi HOBM3Ha HCC/IeI0BAHUA

BriepBbie nipeiioxKeHO CPeCTBO AJisl TPAHCTIOPTHOW MMMOOHMIIM3AIMK TPU TEepEIoMax
HIDKHUX KOHEYHOCTEH Ha OCHOBE MEHOOOPa3yIOIIEero MaTepHania.

IIpakTHYeckasi 3HAYUMOCTD MOJYYEHHBIX Pe3yJIbTATOB

BoctpeboBaHHOCTh B UpE3BBIUAMHBIX CHUTYAIMSIX MHUPHOTO BPEMEHH, CPEACTBA s
TPAHCIOPTHOW HMMMOOWIM3AIIMM HW)KHEM KOHEYHOCTH, O0JaJaloliie MHUHUMAIbHBIMU

rabapuTaMu U BECOM.

OcHOBHBIE 110JI05KeHUsI Pa00Thl, BLIHOCHMBIE HA 3aLIUTY

1. B d4pe3BblUaliHBIX CHUTYyalUsIX MHPHOTO BpPEMEHH OCTPO BOCTPEOOBAHBI
CpEeICTBAa  TPAHCIOPTHOM  MMMOOWIM3AaLMM,  OOJaJarolMe  MaJlbIMU
rabapuTaMy U BECOM.

2. CpeactBa TpaHCHOPTHOM HMMMOOWIM3AlMM TpU  MepeioMax  HUKHHUX
KOHEYHOCTEM C OCHOBOM W3 MOJMATUIICHA, 3aIoJiHsAeMas MEeHOOOPa3yroIuM
MaTEpUAIIOM, o0ecreunBaer KaueCTBEHHYIO MMMOOMIIN3ALIUIO,
XapaKTepU3yeTcs MOPTaTUBHOCThIO, MUHUMAJIbHBIM BECOM M rabapuTamu.
JlocTOBEpHOCTH Pe3yJIbTATOM HCCICA0BAHUS
Merononoruyeckas OOOCHOBAaHHOCTh TMOJXOJa K PELUICHUIO AaKTyaJbHOM
npo0OsieMbl, BBIOOp MaTepHalioM Ui HCCIEAOBAaHUSA, TOJOXKHUTEIbHBIC
pe3ynbTaThl JKCIEpUMEHTaIbHOM paboTel. CodeTaHue BbIIIE YKa3aHHBIX
KAaueCTB aJICKBaTHBI LIEJISIM U 33/1a4aM UCCJIEI0BAHHUS.

CTpyKTypa BbIILYCKHOI KBAJIU(PUKAITUOHHON PA0OTHI

Brenenue, 4 rinaBbl, 3aKII0YEHNE, BBIBOJbI, IPAKTUYECKUE PEKOMEHIAIUH.
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Cnmcok Jureparypsl

28 pyCCKOSI3BIUHBIX, 2 3apyO0eKHBIX TUTEPATYPHBIX UCTOYHHKA.
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1. TaOeabHble cpeacTBa I TPAHCHOPTHON HMMMOOMJIM3ALMH MIPH
MOBPeEXKICHUSIX HUKHEH KOHEYHOCTH.

B nauwane XXI Beka wuMeeTcs HECKOIbKO CpPEIACTB Ui TPaHCHOPTHOM
MMMOOWIM3AIUMY TIPU MepeIoMaxX HUKHENH KOHEYHOCTH.

B nacrosimume Bpems Oosiee 100 ner mnpumensiercs mmHa Jlutepuxca u
necTHUYHas mmHa Kpamepa, OHU MOJOXUTENHHO 3apEKOMEHJIOBAIM ce0si, HO HX
HEeJ0CTaTKaMU SBJISIOTCS Oobive radaputhl 1 Bec [19].

Nmeercst TpaHcmopTHass MMMOOWJIM3AlIMOHHAA CKiajaHas muHa (mateHT PO
No2482820, ot 2006 rom). IlluHa cCcomEepUT OCHOBBI U3  JINCTOBOTO
BOJIOHEITPOHUIIAEMOro Matepuasia. Ha mpoTsbkeHue MUH UMEETCsl TapHbIe OTBEPCTHUS C
HaIpaBJISIONIMMHU, B KOTOPBIX pa3mMenieHbl ¢ukcatopsl. [lIuHy MOXXHO MCHOJIB30BaTh
MHOT'OKPAaTHO, HO HEIOCTATKOM SIBJSIIOTCSL OOJbllIME TabapuThl, BeC U JJIMTEIHHOE
BpEMsI 111 OCYIIECTBICHUS] UMMOOUIN3AIINH.

N3BecTHa TpaHcnopTHO- nedyeOHas muHa (mateHT PO Ne62012, ot 2006 roxn).
[[lvHa comep UT TENECKONUUECKUE COEAMHEHHBIE OCHOBAHUS W Ta30BYIO OIOPY C
pemusiMu. Heoctatkom siBisitoTCst 00JIbIe TabapuThI.

N3BecTHa mMHA TpaHCMIOPTHAS UMMOOWIM3AlMOHHAS CKJIQJHAs OJIHOPA30BOTO
npuMeHeHust (mateHT PD No2487689, or 2006 rox). IlluHa coaepXUT OCHOBY H3
JIMCTOBOTO BJIArOCTOMKOTO TO(MPUPOBAHHOTO KapTOHA, HA TMOBEPXHOCTH BBHITIOJHEHBI
NPOJOJbHBIE W  TONEPEYHbIE HAMNPABISIIONIUE Ui  MOJEJIHUPOBAHUS  pa3Mepa
COOTBETCTBEHHO MO MOJHOTe W JiuHe. Mmerorcs ¢ukcaropel. HemoctaTkoM HIMHBI
SIBJISIIOTCS OOJIBIITE Ta0APUTHI.

HNmeercsa TpaHcmopTHasi JIECTHMYHAS IOWMHA JUISL OKCTPEHHOM MEIULIMHCKOU
MOMOIIM TpH (DUKCAIMKM BEPXHUX M HIDKHUX KOHEYHOCTEH MOCTpaaBIIX JIFOJIEH
(matent P® 86460, ot 2009 rona). Henocrarkamu sBsiOTCS O0JIbIIIME ra0apuThI U BEC.

NwmeeTcst TpaHCOpTHO-JIe4eOHAs IIMHA ISl BEPXHUX M HUXKHUX KOHEYHOCTEH C
[IApHUPAMU  yIJIMHATEIILHON TUIAaCTUHOM, (uKcaropaMu M peMemkoM (mateHT Pd

No2026042, ot 1995 rona). IloBopoTHas TuiacTUHA UMEET AEp)KaTeslb B BUAE KPIOKA C
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IByMsI Tpope3sMu. Bpones muH pacmomararTcs  OeryHKHM ¢ (puKcaTopamm.
Henocrarkamu sSBISIOTCS OOJIBINIHE TA0APUTHI U BEC.

NmeeTcss MeIUIIMHCKAS [IMHA TPAHCIIOPTHAsS UMMOOUIM3aIMoOHHas (rmaTteHT PO
No114414, ot 2012 roga). IlluHa COAEPKUT KECTKHUE CEKIMHU OCHOBAHHS, OOKOBBIC
CEKIMU U (PUKCaTOPhI B BUE peMHel. CeKInu MexXay co00i (PUKCUPYIOTCS CTOIIOPaMHU.
HemocrtaTkoM naHHOM IIHWHBI SIBISETCS JKECTKOCTh (MEXKIYy CycTaBaMH M IIIHUHOU
MPUXOJIUTCS MPOKJIAJBIBATh BATy WM MEPEBSI30YHBIN MaTepua), O0blIne rabapuThl U
BEC.

Takum o00pa3om, apceHan CpeACTB sl TPAHCIOPTHOW WMMOOWIM3AIUU TIPH
nepeaoMax HIKHUX KOHEYHOCTEM HENOCTaeT KOMIAKTHOCTM U Malloro  Beca.
JlocTrKeHrsT KOMIIAKTHOCTHM M CHIDKCHHMSI Beca aKTyaJbHO TIIpU TPaHCIIOPTHOM

I/IMM06I/IJ'H/133]_II/II/I B I-IpC3BBI‘IEII\/’IHBIX CuTyanusiax.
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2. MaTepuaJja 1 MeTOAbI HCCJIeI0BAHUS, Pe3Y/IbTAThI U 00CYKIEHUS

B Hamem wuccrienoBaHMM MBI IPUMEHWIM TEHOOOPa3yroluil  Marepuail
(MOHTaXKHAs TIEHA) U MOJUITUIICH.

[Ipemyraraemoe yCTpPOWCTBO JISI TPAHCHOPTHOM HMMMOOWIM3AIUUA COJICPKHUT
OCHOBY U3 4-X CIIOEB MOJUATHIICHA, CKPEIUIEHHBIX METOJOM TEPMOCBAPKH, KOHTAKTHbBIE
JCHTBI-IUMYYKH  («pEeTmeWHUK») Juis (UKCAlMU, JBa HUMNENIs JOCTHralolfe
IPOCTPAHCTBA MEXKIY JIBYMS CPEIHUMHU CIOSIMHU Ui 3alOJHEHHUS MEHOOOpa3yoLuM
3aTBepIeBalONINM KoMoHeHToM. (Puc. 1)

Jnst  ocymiecTBiI€HUS TPAHCHOPTHOM HMMMOOMIIM3ALMU HUXKHEH KOHEYHOCTU
HEOOXOJMMO aKKypaTHO OO€pHYTh HIMHY BOKPYI HOTM IOCTPaJaBIIEro Tak, YTOOBI
KOHTaKTHbBIE JICHTBI-JIMIIYYKH OKA3aJUCh HAa BHYTPEHHEW MOBEPXHOCTH. DTO JOIKHO
OBITH BBIITOJIHEHO B MOJIOKEHUH IMOCTPAJABIIEro Jieka. Uepe3 HUMmeam B mpoCcTPaHCTBO
MEXIY NBYMS CPEJHUMHU CJOSIMH TIOJI JABJIEHHEM HAaKauMBAaeTCS TMEHOOOpa3yIoIui
3aTBEPJICBAIOIINI KOMIIOHEHT, KOTOPBI BO BHYTPEHHEM TPEXMEPHOM MPOCTPAHCTBE
pacrpenensiercs B COOTBETCTBUU C WUHAWBUYAJIbHBIMA AaHATOMUYECKHMMHU KOHTYpPaMH
HIKHEM KOHEYHOCTH, KOHTAKTHBIE JICHTBI-IUIIYYKHA 3aKPEIUISIIOTCS C YMEpPEHHBIM
HaTSOKEHUEM MW TOJ KOHTPOJEM COCTOSIHMS —MOCTpajaBiiero. TpaHcmopTHas
UMMOOMIIM3AIUS HIDKHEW KOHEYHOCTH OCYIIECTBIIEHA (pHUC. 2), MOCTPaIaBIIdi TOTOB K
’BaKyalluu B JiedeOHOoe yupexxaeHue. Bo Bpems sBakyalluu, €Civ y MOCTPaJaBIIETO
MOSIBUTCA KaJIOOBbl HA YPE3MEpHBIE IUPKYJISATOPHBIC CHABJICHUS] HUKHEW KOHEYHOCTH,
TO 3TO MOKHO KOPPEKTUPOBATH C TOMOIIBIO OCIA0ICHUSI JICHT- JTUITYYeK.

CpaBHUTENBbHBIE XapaKTEPUCTUKU CPEJICTB ISl TPAHCIOPTHON MMMOOMIN3alun
pU TIOBPEXKCHUSAX HIDKHEW KOHEUHOCTH TMpeacTaBieHbl B Tabmuie 1. Mcexoms w3
pe3ynbTaTOB CPAaBHEHUS MOXKHO CII€NIaTh BBIBOJI, YTO NMEHOCOEpIKAalllas IIMHA SBIISETCS
ONTUMAJIbHBIM CPEACTBOM I TPAHCIOPTHOW MMMOOWIU3ALMMU TPU TOBPEKIACHUSIX
HUKHEH KOHEYHOCTH, TaK KaK HWMEIOT CcaMblii Majblii BeC U TrabapuThl u3
NPEICTABICHHbIX, 0€3 MOTepU B KAYECTBE MMMOOUIM3ALMHU. DTOT (HaKTOp SIBISETCS

ONpCAC/HIIOIUM TIPpU OCYIICCTBJICHHUN TpaHCHOpTHOﬁ I/IMMO6I/IJ'II/ISaI_[I/II/I B YCJIOBHUAX
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YpE3BBIYAHON CUTYaALINH.

Taxxe maHHOE CPEACTBO ISl TPAHCTIOPTHOM MMMOOWIM3AIMA WMEET CBOUM
MPEUMYIIIECTBOM  TOT  (DaKT, YTO TIPU  OCYIICCTBICHUH  TPaHCIIOPTHUPOBKHU
MOCTPAAAaBIIETO B CJIOXHBIX YCIOBUSIX, TaKUX KaK BBICOTHbIE palOOThI, Y3KHE
MPOCTPAHCTBA, OTCYTCTBHE IIPUCIIOCOOJICHHM I TIepeHoca IOCTPaJaBIIero, He
JIOCTABJIACT criacaTesIsiM JOTIOJIHUTEIBHBIX HEYI00CTB.

O¢ddexkTuBHOCTh  CPEACTB  TPAHCIIOPTHOW  WMMOOWIM3AIMN  HIDKHEH
KOHEUYHOCTU TOJTBEPKIAETCA TEM, YTO IOCIE €ro JeMOHTaXa, peibed IMOCISIHETO

COOTBETCTBYET aHATOMUYICCKUM OCOOCHHOCTSIM HIKHEH KOHEYHOCTH velioBeka. (Puc. 3)
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Tabnuua 1 — [apameTpsl cpaBHEHUS CPEACTB TPAHCIIOPTHOM MMMOOWIIM3AIIUN TIPU MOBPEKACHUSIX HUKHEW KOHEYHOCTH

[TapameTpsl cpaBHEHUS

HanmenoBanue ["abapute! B ['abaputst [TpubnuzurenbHas Temneparypa o
CpencTBa TPAHCIIOPTHOM | padouem | g CKOPOCTb ncnonbsosanns, °C PeHTreHonpo3payHocTh Jlerkocts
COCTOSIHUE, ’ IIPUMEHEHHUS
COCTOSIHUE, MM M HAJIO’KEHUSI, MUH
Henoconeparuas 120x80x80 750x500 | 3504700 5 Or -25°C ho " [IpucyrcTByer [TpucyrctByer
IMHA 35°C
[Huna {urepuxca 1150x80 1500x80 1600 15 - OtcyrcTByer OtcyrcTBYyeT
[[una Kpamepa 1200x120 1200x120 800 10 - OtcyrcTByer OtcyrcTBYyeT
Illuna TpaHcnopTHas
MMMOOUIN3alMOHHAS
CKJIa/IHAs 1200x290 1200x290 650 7 - [IpucyrctByer [IpucyrcTByer
OJTHOPA30BOT0

IMPUMCHCHUSA




Puc.1. CpeactBo TpaHCIOPTHON UMMOOMITM3ALIMY MPY MOBPEXKICHUAX HUKHEH KOHEYHOCTH TOTOBOE K MCIOJIb30BAHUIO

(1- nenTa — numy4Ka, 2 — MOJMITHUICHOBAsI 000JI0YKa, 3- HHUIIIEIH )
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Puc. 2. TpancnoptHas UMMOOHWIU3AIUSI HJKHEN KOHEYHOCTH OCYIlleCTBICHA(BUT COOKY)



Puc. 3. JleMoHTHpOBaHHasi MIMHA IOCJ]IE TPAHCIIOPTHOM MMMOOUIU3AMN HUKHEH

KOHCYHOCTH
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3. DUHAHCOBDbII MEHEe)KMEHT, pecypcodpPeKTHBHOCTH U
pecypcocOepexeHue

3.1. OuneHka KOMMEPYECKOI0 TMOTEHI[HAJA M TEePCHeKTHBHOCTH
NMPOBEJACHUS HAYYHBIX HCCJICAOBAHMHM C MO3MIUU pecypcodpdekTUBHOCTH H
pecypcocoepeskeHust

3.1.1. IloTreHuMaIbHBIE NOTPEOUTEIH Pe3YJIbLTATOB MCCJIEI0BAHNS

TpancnopTHas *UMMOOMIH3AIIHS KaK HEOThEMJIEMasl 4acTh OKa3aHHS IEpPBOM
MOMOIIM TPUMEHSIETCS] B TIEPBbIE Yachl U MHUHYTHI IOCJIE PaHEHHS. 3a4acTyl0 OHa
UTPAET pPEIIAIIIYI0 pPOJIb HE TONBKO B NPOMUIAKTHKE OCIOKHEHUH, HO U B
COXpaHEHUHU >KU3HM paHEHBIX M TocTpajaBmuX. C TOMOIIBI0 HWMMOOWIM3AIUU
o0ecrneunBaeTcs MOKOU, MPEIyPexKAAI0TCS MHTEPIIO3HUIIUS COCY0B, HEPBOB, MATKHIX
TKaHe#, pacrpocTpaHeHHEe paHeBOW MH(EKINU U BTOPUYHBIE KpoBOoTeueHus. Kpome
TOTO, TPAHCTIOPTHAasE ~ UMMOOWJIM3AIUS  SIBISIETCA  HEOTHEMJIIEMOW  YacThIO
MEPONPHUIATHIA TO TPOPIIAKTHKE PA3BUTUS TPABMATHUECKOTO IIOKA Y PaHEHBIX U
MOCTPa/IaBIINX.

CBOEBpEMEHHO U MPABUIILHO BHITIOJHEHHAS] TPAHCTIOPTHASI IMMOOMITN3ALINS 5
BIISICTCS B@XKHEUIIMM MEPONPHUATHEM TIEPBOM TIOMOIIM TIPU OTHECTPENIbHBIX,
OTKPBITBIX M 3aKPBITBIX TEpeNoMax, OOIIMPHBIX MOBPEKICHUSX MSITKHUX TKaHEH,
MOBPEXACHUAX  CYCTaBOB, COCYZIOB M  HEPBHBIX CTBOJIOB. OTCyTCTBHE
UMMOOWJIM3AIIMM BO BpEeMsi TPAHCIOPTUPOBKU MOXKET TMPUBECTH K Pa3BUTHUIO
TSKEJIBIX OCTOXXHEHHUH (TpPaBMaTHYECKH IIOK, KPOBOTEUEHHUE U Jp.), @ B HEKOTOPBIX
ClIlydasiX U K ru0eiu mocTpaaaBIiero.

Llens uccnemoBaHusi: 000CHOBaHHE M OIEHKA 3(PPEKTUBHOCTH MPOBEICHUS
UCCIICIOBAaHUA U pa3pabOTKU TPUHIMIUAIBHO HOBOTO CPEACTBA JUISI BO3MOXHOM
3aMEeHBbl  TaOCNBHBIX CPEACTB JJIsi  TPAHCIOPTHOW  WMMOOWIM3AIMU  TIpU
MOBPEXACHUAX HIDKHEH KOHEYHOCTH. B COOTBETCTBHM € LEIbIO HMCCIIEJOBAHMS,
HEOOXOMMO PEIIUTh CIEAYIONINE 3a0auu:

e  OmpeneneHne NOTEHIIUATBHBIX MOTPEOUTETEH;
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e  BrIlloOJIHEHNE aHAIN3a KOHKYPEHTHBIX TEXHUYECKUX PELLCHUN;
e  Pa3paboTka maaHa Hay4yHO-HCCIIEI0BaTENbCKUX PaldoT;
e  Pacyer Gro/keTa Ha MPOBEACHUE HAYYHO-TEXHUYECKUX MCCIIEIOBAHUI;

e  Omenka 3 (HEKTUBHOCTH BBHITIOIHEHHON paOOTHI.

3.1.2 AHa/1u3 KOHKYPEHTHBIX TEXHUYECKUX pellleHuii

Jlns aHanmu3a ajgbTepHATUBHBIX METOJOB OIICHKM PHCKOB Oblja BbIOpaHa
ollcHOYHas KapTa. JIJis OLIEHKH KOHKYPEHTHBIX METOJIOB OblIa BhIOpaHa Iikaya oT 1
o 5, roe:

1 — nanboee ciaadas MO3UILNUS;

2 — HIDKE CPEIHETO, cliadast MO3UIINS;

3 — CpemHsIsI TIO3UITHS;

4 — BBIIIC CPETHET0, CUJIbHAS TTO3UIIHS;

5 — HanboJiee CHIbHAS TTO3UITHS.

I'ne coxpamenus: by, - lluna Kpamepa ; by — Illuna lurepuxca; b, -
[Tenoconep:xaias muHa.

AHaJIN3 KOHKYPEHTHBIX TEXHUYECKUX PELICHUM ONpeaeauian no Gopmyre:

K=>_Bi'b; 1)
rae K — KOHKypeHTOCIOCOOHOCTh HAyYHOM pa3pabOTKU U KOHKYPEHTA,

Bi — Bec noka3zatens (B 105X SAWHMIIBI);

Bi — 6an i-ro mokasareis.

Onupasich Ha TIOJIyYEHHbIE PE3YyJbTaThl, MOXKHO CJIeJIaTh BBIBOJ, YTO Hanbosee
KOHKYPEHTHO  CIIOCOOHBIM Ha pBIHKE SBJISETCS  IEHOCOJEpXKalias IITHHa.
KoHKypeHTHOE MPEeUMyIEeCTBO 3aKJIIOYaeTCsi B CKOPOCTH HAJIOKEHUS U B €€
KOMITAaKTHOCTH. [Tenoconepxarniue IITAHBI 001a7ar0T 3HAYUTSITbHBIMHA
MIPEUMYIIECTBAMH M CIIOCOOHBI 3aHITh HANOOJIEEe MEPCIEKTUBHBIE CETMEHTHI PHIHKA.
[IpenmyIlecTBO TaHHOW IIMHBI COCTOMT B TOM, YTO €€ MOXKHO MCIIOJIb30BaTh MpPHU

mo60it UC, gake B yCIOBUSX OTPaHUUEHHOTO TTPOCTPAHCTBA.
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Ta6J'II/IHa 2 - OHCHO‘{HEUI KapTa »OJI1 CpPAaBHCHHUA KOHKYPCHTHBIX TCXHHUYCCKHUX

pelLIeHU
Bec BaLint Konkypento-
Kpurtepuu oueHku KpHuTe- CIOCOOHOCTH
pusi BH BI[ BKp KH KI[ KKp
1 2 3 | 4 5 6 7 8
TexHUYEeCKHE KPUTEPUHU OLIEHKH pecypcodPPeKTUHBHOCTH
IToBbr1IeHME 0,2 4 2 3 02 | 04 0,3
POU3BOAUTEIHLHOCTH TPYy/Ia
TI0JIb30BATEIIS
Y 100CcTBO B SKCILTyaTaIluu 0,1 5 3 2 05 10,3 0,2
(cooTBeTcTBYET TPEOOBAHUAM
OTpeOUTEIICH )
Macca KOMILJIEKTa IIHH 0,23 4 2 3 |02 [0,13| 0,12
TeMmneparypa UCIoIb30BaHUS 0,56 5| 4] 5]012 (0,24, 0,5
Hane>xxHoCTh 0,05 5 4 3 1052 |025| 0,39
CpoK 3KCIuTyaTanuu 0,2 3 2 2 06 | 04 0,4
Be3omacHocts 0,05 4 3 3 0,2 /0,15| 0,15
CKOpOCTh HAJIOKEHUS IITUHBI 0,17 3 3 2 | 051 034 | 0,26
JKOHOMHUYECKHE KpUTepHHU OleHKH 3P PeKTHBHOCTH
KoHKypeHTOCTIOCOOHOCTH 0,05 4 3 3 0,2 10,15| 0,15
MPOJYKTA
YpoBeHb MPOHUKHOBEHHS HA 0,1 5 2 1 05 | 0,2 0,1
PBIHOK
Ilena 0,1 5141]13]05 04| 03
YpoBeHb NPOHUKHOBEHUS Ha 0,05 5 5 51025 10,25| 0,25
PBIHOK
CoTpyaHUKH Y3KOTO TpOodUIIs 0,05 4 | 2 | 2 02 |01 025
JU1s1 pabOThI C METOAMKOM
Htoro 1 39 | 32|26 | 3,58 [3,43| 2,38
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3.2. [InanupoBaHue HAYYHO-HCCJIEI0BATEIBLCKUX PadoT

3.2.1. CTpykTypa padoT B paMKax HAY4YHOI'0 HCCJIeJ0BAHUSA

B maHHOM paszzene cocTaBjeH NepeUueHb ATAroB U paboT B paMKax MPOBEACHHUS
HAyYHOTO WCCJICIOBaHMS, IMPOBEICHO paclpec/ieHne WCIOMHUTENCH 10 BHIaM
pabor.

[Topsimok 3TamoB u padboT, pacmpeneicHUe UCIOJHUTENEH MO0 JaHHBIM BHUIAM
paboT mpuBeacH B TabmuIe 2.

Tabmuma 3 - [Tepedens 3TamoB, pabOT U pacpeeICHIE HCTIOTHUTEICH

Ne JIOIKHOCTD
OCHOBHBIE 3TaIbl Coneprkanue paboT
Pa6 WCTIOJTHUTEIS
CocraBiieHHE U YTBEPKICHHUE Hayunsiin
Pa3zpabotka 1 YTBEp Y
TEMBI IPOEKTA PYKOBOJUTEIb
TEXHUYECKOTO 3a1aHus .
9 Brigaya 3aganust mo TeMaTuke Hayunbrii
MIPOEKTA PYKOBOJUTEIb
3 ITocranoBka Lenu u 3a1a4 Hayunslii
MIPOEKTA PYKOBOJUTEIb
. Hayunbri
Ornpenenenue cTajinii, 3TarnoB U
4 PYKOBOJUTETD,
Br16op HampaBieHus CPOKOB pa3pabOTKu MPOeKTa CTVIEHT
HCCIIEAOBARH A [TonGop auTepaTyphl 1O .
5 P patyp CryneHr
TEMAaTUKE MPOEKTA
COop MaTepuasoB U aHATU3
6 P P CryneHt
CYIIECTBYIOIIUX Pa3zpabOTOK
[IpoBeneHne TEOPETUUECKOTO
7 HWCCIIEN0BAHUSA 10 TEME CryneHt
MIPOCKTA
AHaN3 KOHKYPEHTHBIX
Metoauk (muHa Kpamepa
TeopeTnueckue u 8 K ( pamepa, CryneHr
Jlutepuxca, neHOCoaepKaIast
AKCIEPUMEHTAIILHOE
IIIMHA)
UCCIIeIOBAHUS =
Br16op Hambosee moaxoasiei
9 ¥ CryneHt
Y TICPCTICKTUBHOMN IHHBI
CortacoBaHue MOy4eHHBIX CryneHr,
10 JAHHBIX C HAYYHBIM HayYHBIN
PYKOBOJUTEIIEM PYKOBOJHUTEIb
11 Ouenka 3¢ppexTuBHOCTH Crynent
O000111EHE U OLICHKA MOJTYYEHHBIX PE3yJIbTaTOB Y
€3yJIbTaTOB Pabota Haz BeIBOJIaMHU TIO
pesy 12 ; 4 CryneHr
POEKTY
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CocTaBiieHre TIOSCHUTETHHON
Odopmienne oTyeTa 13 Crynent
3aUCKH K paboTe

3.2.2. OnpenesieHue TPYA0EMKOCTH BBINOJIHEHUsI padoT

TpynoBbie 3aTparbl B OOJBIIMHCTBE CIIy4asX OOpa3ylOT OCHOBHYIO YacThb
CTOMMOCTH pPa3pabOTKH, MO3TOMY BaXKHBIM MOMEHTOM SIBJISIETCSI OIpEACIICHHE
TPYIAOEMKOCTH pabOT Ka)JA0r0 U3 YYaCTHUKOB HAYYHOT'O UCCIIEI0BaHUS.

TpyIOE€MKOCTh  BBINOJHEHHS  HAyYHOTO  KCCIEAOBAaHUA  OLICHUBAETCS
AKCHEPTHBIM IyTEM B YEJIIOBEKO-AHSAX MU HOCUT BEPOSITHOCTHBIM Xapakrep, T.K.

3aBUCHUT OT MHOXKECTBA TPYAHO YUHTBIBAEMBIX (PaKTOPOB. /{7151 onpenenenus

OXKHJIaeMOTO  (CpemHEero) 3HaueHUs TPYIAOEMKOCTH Ly, HCIIOIB3yeTCs
cnenyroas hopMmyna:

4

t = Zmini T “mai
0o#Cl 5 (2)

rae toi— OXumaemasi TPYJA0EMKOCTb BBIMOJIHEHUS I-0if paOOThI Yell.-/IH.;
tmin i — MUHUMAJIBHO BO3MOJKHASI TPYJAOEMKOCTb BBIITOJHCHHS 3aJaHHOMN I-0if
paboThl (ONTUMHUCTHYECKAS OIEHKA: B MPEIOJ0KEHUU Hanbosiee OJaronpusiTHOTO
CTEUYEHHUS OOCTOSITENIbCTB), YEI.-TH.;
Ucxons u3 0KUJaEeMO TPYAOEMKOCTH paoor, OIpelIeNsAeTCA

MPOJIOKUTEILHOCTh KaXJI0H paboThl B pabouux JHSIX T,,
L

YYUTHIBAIOIIAS
MapajuieIbHOCTh  BBITIOJTHEHUST PpaOOT HECKOJBKUMHM HUCIOJIHUTEIIMU. Takoe
BBIYHCIICHHE HEOOXOAMMO JjIs 00OCHOBAaHHOTO pacyeTa 3apaboTHOM IIIaThl, TaK Kak
yAEIbHBIA BeC 3apIuiaThl B OOIIEH CMETHOW CTOMMOCTH HAyYHBIX HCCIIECIOBAaHUMN

COCTaBJIAET OKOJI0 65 %.

Loxi
To = 25, (3)

rae Tp; — IPOJOIKUTENILHOCTD OJTHOM paboThI, pad. 1H.;
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i — OKHUAAEMAsT TPYJOEMKOCTh BBITIOJTHEHUS OJTHON paOOThI, YeIL.-IH.;
Y; — 4UCIIEHHOCTHh UCIIOJIHUTEINIEH, BBIIOJHAKOIINX OJHOBPEMEHHO OJIHY U TY XK€

pa60Ty Ha JaHHOM 3TalIC, YCJII.

3.2.3. Pa3zpaboTka rpadguka npoBeeHus HAYYHOr0 MCCJIeI0BAHNS.

Jliist ymoOc¢TBa mocTpoeHus rpaduka, JIUTETBHOCTh KaXKIOTO M3 3TAloB padoT
U3 pabounx JAHEH ClieyeT MEepeBeCTH B KaJlleHAapHbIe THU. JIJIT 5TOr0 HEOOXOAMMO
BOCITIOJIb30BAThLCA ClIeayIoel popMyoi:

TKl' =T i’ kKaJl ) (4)

p

rac TKi_ MMPOAOJIZKUTCIIbHOCTD BBHIIIOJITHCHU S I-i pa6OTBI B KAJICHIAPHbIX ITHAX;

T

»i —TIPOJIOJUKMTENBHOCTD BBIIOJIHEHHS i-i pabOTHI B pabOYMX JHSAX;

k.., — KO3 PUITMEHT KaTeHIapHOCTH.

KoaddurmenT xanenaapHoCTH onpeensiercs no cieayroiei Gopmyre:

Kyan = Tkéan' ()

Txan—Teex— Tnp

rae T,, — KOJINYECTBO KAJIEHAAPHBIX JHEU B TOLY;
T,.x — KOTMYECTBO BBIXOAHBIX JHEHN B rOJY;

Tp

— KOJIMYECTBO MPA3THUYHBIX THEH B TONY.

CornacHO AaHHBIM TPOU3BOJICTBEHHOTO M HAJIOroBOTO KaneHaapss Ha 2017
roJl, KOJMYECTBO KaJ€HAAPHBIX JHEW cocTaBiisieT 365 AHEH, KOIMYecTBO paboyux
IHeW cocTaBisgeT 247 nHeM, KOJIWYECTBO BBIXOJHBIX — 105 1mHeM, a KOJW4ecTBO

IpeAnpa3IHUYHBIX THEeH — 14, TakuM oOpa3oM:

365
k =— =148
Kal — 365-105-14 re

Kran=1,48.

Bce mony4yennbie 3Ha4eHNS 3aHOCUM B Tabnuity (Tada. 3).
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[Tocne 3amonHeHust Tabauipl 10 CTporM KajaeHAapHbINA 1uiaH-Tpaduk (Tadm. 4).
['padux cTpouTCcs M8 MaKCUMaJIbHOTO MO JUIMTEILHOCTH HCIIOIHEHHS paboT B
pamMKax Hay4YHO-HCCIIEJIOBATEILCKOTO MPOEKTa ¢ pa30MBKOW MO MecsIaM U JeKajgam
(10 mueit) 3a mepwon BpeMeHH aurioMupoBaHus. [Ipu 3ToM paboTel Ha rpaduke

BBIJICIISIEM PA3JIMYHON IITPUXOBKOM B 3aBUCUMOCTH OT UCIIOJIHUTENEH.
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Ta6HHHa 4 - BpCMCHHBIe IMOKa3aTCJIn IIPOBCACHUA HAYYHOT'O UCCIICAOBAHUA

TpynoéMkocTh JlnmurenbHOCTh paboT
Ne HazBanune pabor HUcnonuurenu JIIMTENbHOCTh B KJICHAAPHBIX
THSIX,
tmin, tmax, tonci,
! CocraBieHne 1 yTBepKJIeHHE TEMBI IIPOCKTa 2 5 3,4 HayHbii 3 5
PYKOBOJIUTEIb
2 Briava 3aganus mo TeMaTuke IpoeKTa 1 2 31,8 HayHbii 2 3
PYKOBOJIUTEIb
3 [locranoBKka LieM U 3a/1a4 IPOEKTa 1 24 | 18 Hayumbii 2 3
PYKOBOJIUTEIH
4 Onpenenenue CTauii, TaloB U CPOKOB pa3padOTKU 3 5 35 Hayunbrit 9 3
MIPOEKTA ’ PYKOBOJIUTEIIb, CTYJICHT
o) ITon6op auTeparypsl HO TEMATUKE MPOEKTA 7 10 8,4 CryneHT 8 12
6 CO6op MaTepranoB U aHAJIN3 CYLIECTBYIOIINX 14 17 | 15,2 Cryient 15 23
pa3paboToK
7 | TIpoBeneHue TEOPETUUECKOTO UCCIEIOBAHUS 110 TEME 7 9 78 Cryent 8 12
IPOEKTA
8 AHanu3 KOHKYpeHTHBIX MeTo UK (muHa Kpamepa, 5 5 5.8 Cryent 5 9
Jlutepuxca, neHocoepKanias nmHa)
9 Br100op Hanbosee moaxoasiieii 1 NepCerneKTUBHON 3 5 3.4 Cryient 3.2 4
HIMHBI
10 CornacoBaHne TOJTYYEHHBIX TAHHBIX C HAYYHBIM 5 5 39 CryneHT, Hay4IHBIH 1 9
PYKOBOJIUTENIEM ’ PYKOBOJIUTEIH
11 | Ouenka 3pPeKTUBHOCTU MOJYUYEHHBIX PE3YIbTATOB 2 3 2,4 CryneHt 2,5 4
12 PaboTa Haj BEIBOIaMU IO MTPOEKTY 1 2 1,4 CryneHt 2 3
13 CocTaBlieHHe TOSICHUTEIHHON 3allMCKH K paboTe 4 6 4.8 CryneHt 5 7
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Ta6nuna 5- Kanengapnsiii mutan-rpaduk nposenenus BKP o teme

& Bun pa6or Ucnonuurenu | Ty, [Tpo10IKUTENEHOCTD BHIIOJHEHUS paboT
2 Q KaJl. MapT anpeb Maii
- JUH. 1 2 3 1 2 3 1 2
1 CocraBneHue 1 yTBepkaeHue | PykoBoaurtens 5
TEMBI TPOCKTA
2 Brinaua 3aganus no TemMaTuke Crynent 3 .
MIPOCKTA
3 IToctaHoBKa 3a1aun Crynent 3 l
4 Onpenenenue cTaaui, STaroB PykoBoauTerns, 3 O\
U CPOKOB pa3pabOTKU MPOEKTa Crynent
5} [Tog6op nurepaTypsl Mo Crynent 12
TEeMaTHKe pabOThI

6 COop MaTepuanoB U aHAIN3 CryneHt 23 _

CYIIECTBYIOIIUX METOAMK
7 [TpoBenenue TeopeTHIECKUX Crynent 12 -

pacueToB 1 0O00CHOBAHHIA
8 AHanu3 KOHKYPEHTHBIX CryneHt 9 -

METOJIUK
9 Bri6op Harbosee moaXOAsIIeH Pykoosutens, 4
Y MIEPCIIEKTUBHON METOANKH Crynent

10 CornacoBaHue TaHHBIX C PykoBoauTens, 2

HAyYHBIM PYKOBOIHUTEIEM CryneHt .
11 Onenka 3ppeKTUBHOCTH Crynent 4 —l

MOJTyYEHHBIX PE3yIhbTaTOB
12 Pabora Hajg BeIBOIAMU Crynent 3
13 | CocraBneHne NOSICHUTEIHHON Crynent 7

3aMMCcKH K pabore

Bl crycnT; S HaydHBIN pyKOBOIUTEITD.




[locTpoenHblii  KajeHAapHBIA TMIIAaH-TpaUK TMOKA3bIBAeT, 4YTO Hauboee
MPOJIOJDKUATEILHBIME dTaniaMu paboThl ABistoTCs: «llombop muTepaTypsl MO TeMaTHKE
paboTei»(12 maueit), «[IpoBeneHre TEOPETUIECKUX pacyeTOB U 000CHOBaHUN» (12 qHEl)
n «COop MarepualoB M aHAIU3 CYMECTBYIOMUX MeToauk»(23 mueii). B xome HUP
PYKOBOJMTEIb TEMbl YYaCTBYET B paboTe B TeUeHUH 14 KalleHJapHBIX JHEH, CTYAEHT —
B TEYEHUU 85 KaJlEHJApHOTO JTHS.

O061ast mpoAOHKUTENBHOCTh Pa0OT B KaJICHAAPHBIX JHSIX COCTaBUJIA 85 JIEHB.

3.2.4. bromxetr HayYHo-TexHHU4Yeckoro ucciaeropanust (HTH)

[Tpu nmnanupoBanuu Orokera HTU HeoOXxoammo oGecnednTsh MOJHOE U BEPHOE

OTPAKCHUC PA3JIMIHBIX BUAOB PACXOA0B, CBA3AHHBIX C CI'O BBIIIOJTHCHUCM.

3.2.4.1. Pacuer maTepuauabHbIx 3aTpaTr HTU

PacueT MaTepHalbHBIX 3aTPaT OCYIIECTBIISECTCA MO CIENyIoEN hopmMyie:
m
3, =@+k,)- leui N e
- : (6)
rJe M — KOJUYECTBO BUJOB MAaTEPUAIBHBIX PECYPCOB, MOTPEOSIEMBIX MPHU BHIMOIHEHUH
HAyYHOTO UCCIIEOBAHUS;
Npacxi — KOJIMYECTBO MAaTepUAIbHBIX PECYpCOB I-T0 BHJIA, IUIAHUPYEMBIX K
FICITOJIb30BAHHIO IIPU BBHITOTHEHNN HAYYHOTO HCCIEIOBAHHS (IIIT., KT, M, M 1 T.1.);
[[i— meHa mpHOOpPETEHHS EAMHMILI I-r0 BHAA MOTPEOJACMBIX MaTEePHATbHBIX
pecypcos (py6./wT., py6./kr, py6./Mm, py6./M° 1 T.1.);
K7— k03 HUIIMEHT, YIUTHIBAIOIINUN TPAHCIIOPTHO-3arOTOBUTEIBHBIC PACXOIB.
TpaHcnopTHbIE pacxoApl MpPUHUMAIOTCS B mpenenax 15-25% ot croumoctu
MaTepHaoB.
JlaHHbIE TO PacXOJHBIM MaTepHayiaM, MPUBEICHHBIE B TaOMHIE S5, B3ATHI 10

npeiickypanty 1eH marazuna «Crpoiinapk» r. Tomck 3a mait 2017 rona.
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Tabnuna 6 -MatepualibHbIC 3aTPaThI

3aTpaThl Ha
HaumenoBanue Konunuectso | Llena 3a en., pyoO. Matepuanst, (3,), pyo.
Bymara mavka 1 300 300
K 1 1200 1200
apTPUK IIT.
P 5 40 200
yuKa IIT.
K 3 10 30
apanjail IIT.
T 2 35 70
eTpajib IIT.
n . 20 50 1000
JIEHKA JIBYXCJIOMHAs
1 5 30 150
UTTYYKH
Ilena MmoHTaxHAst IIT. 8 280 2240
Hroro 5190

3.2.4.2. OcHoBHasi 3apa0oOTHAA NJIATA UCHOJHHUTEIEH TeMbI

B 31011 cTaThe pacxoA0B IIAHUPYETCSA U YUYUTHIBAETCS OCHOBHAs 3apaboTHast
rjiaTa UCIOJHUTENEH, HEMOCPEICTBEHHO YYaCTBYIOIIHUX B TPOCKTUPOBAHUU

pa3paboTKHU:

Cocn/sn = Ztl 'Cs’ni ,

rie t - 3aTpaThl TpyAa, HeOOXOIUMBIC /IS BBITIOJHEHHS i-r0 BHIa padoT, B

pabouux IHSX, C3ni - cpeaHeIHeBHAs 3apab0THAs M1aTta pabOTHHKA, BBITIOTHSIOIIETO i-

bIil BUJ paboTt, (pyO./1eHb).
CpennenneBHas 3apaboTHas I1aTa onpeesieTcs no Gopmyre:

_D+D-K
3n; F

rae D - mecsunbIit oknag paboTHUKA (B COOTBETCTBUU C KBATU(UKAIIMOHHBIM
ypoBHEM MpodeCCHOHATLHON KBaTH(PHUKAIIMOHHOHN rpymmbl), K - palloHHBIH
koaddurment (s Tomcka — 30%), F— konmndyecTBo pabounx aHel B Mecsiie (B
cpeaHem 22 nHs).
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Pacuer 3aTpaTt Ha OCHOBHYIO 3apa0OTHYIO IJIaTy MIPUBEACH B TaOIUIIE:

Tabnuma 7 — Pacdetr ocHOBHOM 3apaOOTHOM IIIATHI

Cpennsis
Oxnan, | 3apaboTHas TpymnoeMKoCTb,
Ucnonaurens OcHoBHas 3apaboTHas 1ara, pyo.
pyo. riara, pab. aH.
py0./nH.
Hayunsrii 5 7770,5
26300 1554,1
PYKOBOIHUTEIH
CryneHt 17000 1004,5 75 75337,5

Hroro 83108

Jnst pyKOBOAUTENS:

_D#DK = (26300%1,3)/22=1554,1py6./mu.

3n;

Jns crynenra:

_ 2+ DK = (17000%1,3)/22=1004,5py6./us.

3n

3.2.4.3. JlonoHuTebHAsI 3apadoTHasl MJATa HAYYHO-TPOU3BOJACTBEHHOIO
nepcoHasa

Pacuet nononHuTEILHOM 3apab0OTHOM TUIATHI BEACTCS 1O Cleayrolieit opmyie:

3..=k -3
Jon on OCH’ (9)

raek,on — KOI(GOUIMEHT JOMOJHUTEIbHONH 3apaboTHOW miuaThl (Ha  CTaguu

MPOCKTUPOBAHUSI pUHUMAETCs paBHbIM (,15).
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Tabnuna 8 — Pacuer ngomonHuTenbHON 3apabOTHOMN ILIATHI

Ko puument
OcHoBHasi 3apa0doTHas nJara, JAOMOJTHUTEILHOM JlonotHUTEIBLHASI
Hcnoanurenn .
pyo. 3apadoTHOI 3apa0oTHas mjara, pyo.
IJIATHI
Hayunsblii 7770,5 1165,6
PYKOBOJIUTEIb
- 753375 0.12
TYJIEHT
Y, 11300,6
Hroro 12466,2

3.2.4.4 OruncjieHusi BO BHeOIOAKeTHbIE POH/IbI (CTPAXOBBIE OTUMCJIECHMS)

BenuuuHa OTYMCICHUM BO BHG6I-OII}KGTHLIG (bOHIII;I OIIpCACILICTCA HCXOOAd H3

cieayronieit GopmyIbL:

3 - kBHe6 ) (3

BHEO

o T 3;[011) , (10)
e Kges — K03(pHIMEHT OTUUCIEHWI Ha YyIUIAaTy BO BHEOIO/KETHBIC (DOHJIBI
(mencuonnbit  ¢GoHA, GOHA 005M3aTETLHOTO MEAMIIMHCKOTO CTPaxOBaHUS U TMp.).
OTtuuncieHuss BO BHEOIOKETHbIE (POHIBI PEKOMEHAYETCS TPEACTABISATh B TAOIHMUHON
dopme (Tab:. 9).

Ta6muma 9 - OrunciieHns BoO BHEOOKETHBIE (hOH/IBI

OcHoBHas 3apa0oTHas 1JIATA, JonosHuTE ILHAS
Hcnonanunrenanb
pyo. 3apa0oTHas miara, pyo.
Hayunbrit 7770,5 1165,6
PYKOBOJHUTEIb
CryneHt 75337,5 11300,6
Koaddurment
OTYHCJICHUM BO 0.3
BHEOIOKETHBIC (DOH/IBI
OTunciaeHus 28672.3

3.2.4.5 HakyiaaHble pacxobl

HaKHa)IHBIC PacxoJbl YUYUTBIBAIOT IIPOYHEC 3aTPaThl OpraHu3aln, HC IOIIaBIIHNC B

npeaplAymue CTaTb  pacxodoOB: neyartb M  KCCPOKOIIMPOBAHMWEC  MATCpPHAIOB
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WCCJICIOBAHMSI, OIUIaTa YCIYT CBSI3W, DJIEKTPOIHEPTHUH, TMOYTOBBIE W TeJerpadHbie
pacxo/pl, pa3MHOKEHHE MaTepUasoB U T.A. VX BelIuyrHa onpeenseTcs o Caeayromie
bopmyie:

3 x = (cymma crareid ) -k, 11)

rae Ky, — koapuirenT, yqauThIBaIOMUMA HaKIaIHBIE PACXOIBbI.

Bennunny ko3 duirienTa HakIa HbIX pacxo10B 6epem B pazmepe 16%.

Bhar = (5190+83108+12466,2+28672,3)*0,16 = 20709.8

3.2.4.6 ®opmupoBaHue OIOMKeTa 3aTPaT HAYYHO-HCCIET0BATETHCKOIO
MPOoeKTA

Omnpenenenne OropKeTa 3aTpaT Ha HAyYHO-MCCIEAOBATEIbCKUN IIPOEKT I10
KQKJIOMY BapUaHTy UCIIOJIHEHUS MpuBeeH B Taou. 10.

Ta6muma 10 - O6mue 3aTpaTsl

HanmenoBanue cratbu 3arparsl, pyo. VY nenpHbII
Bec, %
1. MarepuaibHble  3aTpaThl 0,89
HTU 5190
2. 3atpaThl 1O  OCHOBHOM 58,3
3apabOTHOM njare 83108
VCTIOJIHUTENIEN
3. 3arpatsl 1o 8,7
JIOIIOJTHUTEIILHOU 12466.2
3apaboTHOM njarte '
VICTIOJIHUTEJIEN TEMBI
4. OtuncieHus BO 28672.3 18,2
BHEOIOKETHBIC (DOH/IBI
5. Haxmanmsbie pacxobpl 20709.8 13,8
Hroro 1501464 100

B nmanHoM pazzgene ObUTM TOACYMTAHBI MaTepUANbHBIC 3aTPaThl MPHU BBHIMOJTHEHUU
BBITYCKHON  KBIM(PUKAIIMOHHOW  paboThl, ObLIJa paccuuTaHa OCHOBHas |
JOTIOJTHUTENbHAS 3apaboTHas TIaTa MCIIOTHHUTEICH, OTYHUCICHUS BO BHEOIOKCTHBIC

dbonapl U HakiIamaHBIE pacxonbl. OOmwue 3aTparel Ha BeModHeHue BKP cocraBmim

150146,4 pyo6ueii.

38




B pabote Obun paccMOTpPEHBI IIMHBI TPEX BUAOB: IEHOCOAEPKasl IIKNHA,
Je4ueOHO-UMMOOUIIM3AI[MOHHAs [IIMHA U TPAHCIOPTHO-UMMOOUIN3allMOHHAS [ITUHA,
MO3BOJIAIOIME IPOU3BECTH TPAHCIIOPTHYIO MMMOOMIN3ALMIO HUKHENH KOHEUHOCTH
nocTpajasuiero B 3oue UC.

HTorom cpaBHEHMsI CYLIECTBYIOIIMX O0Opa3lloB C pPa3padOTaHHBIM MOKHO
cuMTaTh TOT (akT, YTO MpeasaraeMblii oOpazel u3Aeaus uUMeeT Oojee BBICOKHE
nokasaTenu, 4YeM CcymecTByromme Mozaenu. CrenoBaTenbHO, €ro pa3padoTka
nesnecoo0pa3Ha B KaUeCTBE 3aMEHBI CYIIECTBYIOLIUX 00pa3LIOB.

JlanHbIf (PaKT MO3BONSIET CUUTATh, YTO paboTa OyAeT MOJie3HA CIIYKaluM
aBapUItHO-CIIAcaTENbHbIX (OPMHUPOBAHUM, MOKAPHO-CHACATENbHBIX (POPMUPOBAHUIA,
OpuraJi CKOpoil MEIUIIMHCKOM MOMOIIY U MEJAULIUHBI KaTacTpod.

Takum oOpa3oM, MOCTaBlE€HHAas I€JIb JOCTUTHYTA, PELIECHbI IOCTaBICHHBIE
3agaud. B pasmene «®PuHaHCOBBIM MeHEMKMEHT. PecypcoaddexTuBHOCTh U
pecypcocOepexxeHue» OblUTN ONpesesieHbl MOTEHIHMATbHbIE MOTPEOUTENN PE3YJIbTATOB
WCCIICJTOBAHMSI, BBITIOJHEH aHAIN3 KOHKYPEHTHBIX TEXHHUUYECKHUX PEUICHHH, KOTOPBIHA
NO3BOJIWI  BBIABUTH  Haubonee 3A(P(EeKTUBHOE CPEACTBO Uil  TPAHCIOPTHOM
UMMOOWIIM3allMU MpPU TOBPEKICHUSAX HUKHEH KOHEYHOCTU. Pacuer ko3dduuumeHta
KaJCHJAApHOCTH  TO3BOJIMJI  MOCTPOMUTH  IUIAaH-TpaQUK  HAYYHO-TEXHUYECKOTO
uccinenoBanus. Cozgepxanue padbOT s NPOBEACHUS HUCCIENOBaHMs cOCTaBwio 13
sTanoB. JlJIg WIUTIOCTpalMKM KaJIeHJapHOro rpaduka Oblla MCHOJIb30BaHa Juarpamma
["anTa, oOnazgaroras BBICOKOM CTEIEHbBIO UH()OPMATUBHOCTH. Oo6mas
NPOAOKUTENIFHOCTh HCCeoBaHusl cocTaBmia 88 gaHeil. [lpoBeaeHHblii pacuer
ctonmoct HTU mokazai, uto obmas croumocts coctaBiser 150146,4 pyois.

HeoOxogumocTh  Takux 3arpar oOyclOBJIEHAa TEM, 4YTO pa3paboTka
NEHOCOJIepKaIlled IIMHBI CIOCOOHA YNYYIUTh KauyeCTBO OKa3aHUsS CBOEBPEMEHHOM

IIOMOIIH IIPU ITOBPCIKACHUAX HM)KHEW KOHEUHOCTHU Pa3INYHbIX CTEIICHEH TSIKECTH.
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4. CounajbHas OTBETCTBEHHOCTDH

Brenenue Llensio paznena «CounaibHasi OTBETCTBEHHOCThY SIBIIIETCS CO3/IaHU
€ ONTUMAJIbHBIX HOPM JIJIs YIIYYILIEHHs] YCIOBUH TpyAa, 00ecrieueH s POU3BOJICTBEHHO
11 6€30MMaCHOCTH YEJIOBEKA, MOBBIIICHUE €r0 MPOU3BOAUTEILHOCTH, COXPAHEHUE
paboTOCIIOCOOHOCTH B MPOIECCE ACITENBHOCTH, a TAKKE OXPaHbl OKPYKAIOIICH CpeIbl.

[IpeacraBinenHass  BbIMYCKHAs  KBaIM(PUKAMOHHAs  paboTa  SABISIETCS
MCCIIEIOBATENbCKOM, II0ATOMY B pasfene MPOU3BOACTBEHHAs M DKOJOTMYECKas
0e30macHOCTh MOXET ObITh onKcaHo paboyee mecto onepatopa [1K.

B pabGore paccmarpuBaercs ayautopusi Ne256, koropasi pacnoyio’)keHa Ha
BTOpOM 3Taxe 8 yuyeOHoro kopmyca TIIY. B nanHOW ayauTopuu pacmosioKeHbl 6
MEPCOHAIBHBIX KOMIBIOTEPA, 5 U3 KoTOopbix umeroT KK monutopsl, a 1 — OJIT nu
naboparopHoe obopynoBanue. ['abaputsl nomemnienus cienyromue: 12x6,5x4m. CTeHbl
OKpAIlleHbl MaTOBOW KPAacKOW CBETJI0-0€XKEBbIX TOHOB, MOTOJKHU CBETIbIe. B yueOHOM
aynutopud 4 OKOHHBIX Mpoema pasmepom 1,6x2,2 M; oOmiasi TUIOmIaJb OKOHHBIX
mpoemMoB paBHa 14,08 M.

Boimonusist paboty B yueOHoi aymutopuu No 256 wopmyca Ne 8 TIIY, nHa
CTyJICHTa BO3JCHCTBYIOT CJEAYIOIIME OMNacHble (PaKTOPhI: MOBBIIIEHHBIH YPOBEHb
CTaTUYECKOTO DJJIGKTPUUYECTBA, TMOBBLIINICHHBIA YpOBEHb IlIyMa Ha paboyeM MecTe,
BO3JCHUCTBUE JJIEKTPOMArHUTHBIX MOJIEM W HW3JIYyYEHUN, TAKXKE BIUSHUE OKa3bIBAKOT

YCIIOBHUS OKPYKAIOIIEH CPEIBI.

4.1 Ilpou3BoacTBeHHAs1 0€30MIACHOCTH

4.1.1. AHa1u3 BPeAHbIX U ONACHBIX NPOU3BOJICTBEHHBIX (PAKTOPOB

Pabota ¢ mepcoHaJbHBIM KOMITBIOTEPOM — 3TO BOCIPOM3BEACHHE HArJIsAHON
uHpopMalMu Ha JuUCIUiee, )i OBICTPOTO M TOYHOIO BOCHPUSITHS IOJIb30BATEIIEM.
OcHOBHBIMU (paKTOpaMH, BIMSIONIMMH Ha TPYAOCIOCOOHOCTh omneparopa OBM,

SBJISIIOTCSI KOM(OPTHBIE U O€30I1acCHbIC YCIOBUS TPY/a.
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[Ipu mpoBegeHnn pabOT Ha MEPCOHATHLHOM KOMIBIOTEPE B COOTBETCTBUH C
tpeboBanusimu 'OCT 12.0.003-74 «CCBT. OnacHble U BpeaHble MPOU3BOIACTBECHHbBIE
daktopsl. Knaccudukanus», IMEIOT MECTO CYIIIECTBOBATh CIEAYIONINE KPUTEPHUU:

- BBICOKAs WJIM HU3Kas MOJABMKHOCTH BO3/1yXa;

- BBICOKAsI MJIM HU3Kasl BJIAXKHOCTh BO3/1yXa;

- TIOBBIIIEHHOE 3HAYEHHE HANpPsDKEHUS B IENU DJICKTPUUYECKOTO TOKa,
3aMbIKaHUE;

- BBICOKHI YPOBEHb CTATUYECKOI0 AJICKTPUIECTBA;

- HECOOTBETCTBUE OCBEUICHHOCTH HOPMUPYEMBIM 3HAUCHUSIM;

- 3pUTeNbHAS HANIPSDKEHHOCTD TPYQ;

- MOHOTOHHOCTb MPOIIECCa;

- IEPETPY3KU HEPBHOTO M SMOIMOHAIBHOTO TIIaHA.

VYcnoBus Tpyaa, CB3aHHbIE ¢ padOTON Ha MEPCOHATILHOM KOMIIBIOTEPE, MOXKHO
OXapaKTEepU30BaTh:

- OCOOEHHOCTBIO  TJIABHBIX  JJIEMEHTOB  pabodero  MpPOCTPAaHCTBA
(TeppuTopuaIbHOE pazMelleHne pabovyero Mecra, a TaAKXKE €ro COCTaBHBIX 3JIEMEHTOB,
COOTBETCTBYIOIIMX AHATOMUYECKUM M (U3UOJIOTUYECKUM IMapamMeTpaM paboTarolnX;
pacrosokeHUe JIEMEHTOB pabodyero MecTa 1o OTHOUICHHIO K MOJIb30BATENIO C yUETOM
BHJIa €T0 JCATEILHOCTH);

- YCJIOBUSAMH OKpYKaroleid padbouee MeCTO cpefbl (OCBelleHHue Ha padouem
MECTE U B MMOMEIIEHNHU AUCIIIICHHOrO 3ajla, MUKPOKJIMMAT B IOMEUIEHUH, ITyMbI, TPyTHe
cnenuduyeckre HaKTopbl, KOTOPbIE 00YCIOBICHBI OCOOEHHOCTIMU CPEJCTB JOBEACHUS
uHGOpMAITUH 10 TIOJIH30BATENA U T.11.);

- mapamMeTpamMu HHGOPMAIIMOHHOTO B3aUMOICHCTBHS YyenoBeka u DBM.

['maBHOW 0OCOOEHHOCTBIO PabOTHI Ha MEPCOHATILHOM KOMIBIOTEPE SIBIISAETCS
JUINTEJIbHOE W 3HAYUTENIbHOE HaIpsDKEHHE 3pUTENbHbIX (yHKUMH —omepaTopa,
00yCIIOBJIIEHHOE HEOOXOAMMOCTBIO pa3inyaTh OOBEKTHI (CMMBOJIBI, 3HaKH WU JIp.) TpU
pa3IMYHBIX YCJIOBHAX (CTpOYHas CTPYKTypa »DKpaHa, MeIbKaHue H300pakeHuH,

HCOOCTAaTOYHAasA OCBCHICHHOCTD IIOJIA 3KpaHa, HCAOCTATOYHAA KOHTPACTHOCTD 00BEKTOB
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pa3nuyeHuss 1 HEOOXOJUMOCTh MOCTOSIHHO MEepeajanTUPOBATh 3pUTENbHBIA anmnapar K
pPa3IMYHBIM YPOBHSIM OCBEIICHHOCTH YKpaHa, KJIaBUATYypBhI).

HepBHOoe M 5>MOIMOHAIBHOE HAIpsDKEHHE IpU paboTe Ha MEPCOHATBHOM
KOMIIBIOTEpPE BO3HUKAET U3-3a JACPHUIMTa BPEMEHH, BHICOKON IMJIOTHOCTH U OOJIBIIOTO
o0bemMa MHPpOpMaLH, 0COOEHHOCTH JUAJIOrOBOr0 PEKKUMA IPU OOpAILIEHUH YEJIOBEKA C
OBM, 0TBETCTBEHHOCTH 3a 0€301MO0YHOCTh HH(POPMALIHH.

Putm paboThl Ha mMEpCOHATFHOM KOMIIBIOTEpE NpHU BBOJAE HH(POPMAIIH
oOycnaBiauBaeTcsi 0OOBEMOM M XapaKTEPUCTUKaMHM IPOU3BOACTBEHHOIO 3a/JaHus, U
BPEMEHEM €TI0 BBINOJIHEHHUS.

K d4ucny KpurtepueB, HEraTHBHO BIMAIOIIMX HAa COCTOSIHUE 3J0POBbBS
I10JIb30BAaTEs, TAKKE HEOOXOAMMO OTHECTH aKyCTHUUECKUE IIYMBbI 3JIEKTPOMArHUTHbIE U
AIEKTPOCTATUYECKUE TIOJISI, WU3MEHEHHME HOHHOTO COCTaBa BO3JyXa W IapaMETpPOB
MHUKpokiauMara. Ha cocrosgHue nmosb3oBareis OKa3blBalOT BIMSHUE U DPrOHOMUYECKUE
[1IapaMeTphl PACIIOJIOKEHHUS TUCIUIES] MOHUTOPA, BEAYIIHME K U3MEHEHUIO KOHTPACTHOCTH
M300paKEHHUI B YCIOBUSX MHTEHCUBHOMN 3aCBETKH, MOSIBJIECHUIO 3€PKAJIbHBIX OJIMKOB OT
(GpOHTaNIBHON MOBEPXHOCTH JUCIUIES MOHMUTOpPA U T.N. BOJBIIYI0 pOjb OKa3bIBAIOT U
napameTpbl OCBEIIEHHOCTH Ha paboyeM MPOCTPAHCTBE, rabapuThl MEOEIN U MapaMeTpbl

IMOMCHICHUA, I'AC PACIIOIaracTCsa KOMIIbIOTCPpHAA TCXHHKA.

4.1.2. MUKpPOKJIUMAT MOMeIeHUsI

[TapameTppl MUKpOKJIMMATa SBJSIOTCS ONTUMAIbHBIMH, €CIM OHH IpH
CHUCTEeMaTUYECKOM U JJIUTEIHHOM BO3/ICHCTBUHU Ha Y€IOBEKa TapaHTHPYIOT COXpPaHEHHE
aJIeKBaTHOTO (DYHKIIMOHMPOBAHHUS M TEIUIOBOTO COCTOSIHMSI OpraHM3Ma, CO3JaoT
YCIOBUSl TEIJIOBOTO ONTUMYMa U SIBJSIIOTCS OCHOBOM ISl BBICOKOTO YPOBHS
paborocniocoOHOoCcTH.  JlomycTMMble W ONTUMAaJbHbIE  3HAYEHUS  MapaMeTpoB
MUKpOKJINMaTa ycTaHaBiuBaroTcsi B cooTBeTcTBUM ¢ ['OCT 12.1.005-88, ucxons us
KaTerOpUM TSKECTH BBINOIHIEMON pabOThl, BEJIMYMHBI HM30BITKOB SBHOIO TeIJia U

nepuoja roja.
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Ha ycrnoBust paboThl B TOMENICHUH BIMSIIOT TaKKE MapaMeTPhl KaK TeMIeparypa,
OTHOCHUTEIIbHASA BJIAXKHOCTh, CKOPOCTh JABIXKEHUA BO3ayxa. Hopmbel mnapameTpoB
MUKpPOKJIMMAaTa JJid TOMeIleHusl 0e3 M30bITKa BBIJCNICHUs Terula Juisi paboT BTOpPOM

KaTEeropuH TSHXKECTH MPUBEACHBI B Tabmuie 21 cormacHo.

Ta6mumna 11— XapakTepucTuka moMeEIIeHUs

HarmveHoBaHie
B xomogHOe
IIAPAMETPOB I €/IHIILIBI B rterunoe Bpems
BpeMA
II3MEPEHILA
Temmepatypa, “C 20...22 22...25
OTHOCHTEIbHAL _
30...60 30...60
BIIAZKHOCTB, %0
CKOpOCTbH JIBILKCHIIA i
| He donee 0.2 He Gomnee 0.5
BO3IyXa, M/C

B uccnenyemoit yueOHoM aynuropun temiiepatypa: 3umon t=20-22°C; nerom
t=22-25 °C. Bnaxxnoctb 55%. DTH TaHHBIE COOTBETCTBYIOT HOPMaM.
JIist ynydineHuss MUKPOKIMMATUYECKUX YCIOBUW B ayJUTOPUU HEOOXOIUMO

IMPUMCHATb BCHTUILATOPBI U KOHAWITUOHCPEI.

4.1.3. [Ipou3BOACTBEHHBI IIIyM

[lym sBhsieTcs OAHMM W3 HaubOoJiee PACIPOCTPAHEHHBIX B TMPOU3BOJICTBE
dakTtopoB. OH cozmaercss paboTaronuM 000pyJO0BaHUEM, MpeoOpa3oBaTEIIMU
HaIPsHKCHUS, pa0OTAIOIIMMH OCBETHTEIIBHBIMUA TIPHOOpPaMH JTHEBHOTO CBETa, a TaKkKe
nponukaetT wu3BHE. lllym sBisieTcs ogHMM #W3 YacTo BCTpedaronmmxcs (HakTopoB
BHEIITHEH CpeIbl, KOTOPhIC MaryOHO BO3JCHCTBYIOT Ha OpraHW3M 4YelioBeka. JlercTBue
IIymMa pasHOOOpa3HO: OT 3aTPyAHEHHsS] pa30OPUYMBOCTH PEUYH, TPOBOIUPOBAHUS

CHMKCHUSA pa6OTOCHOCO6HOCTI/I, IMOBBIIICHUA YTOMJIICMOCTH, 10 BbI3OBA H606paTI/IMBIX
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U3MEHEHUH B OpraHax ciiyxa yenoBeka. KpoMme opraHoB ciyxa, IIyM OKa3bIBaeT CBOE
BO3/ICIICTBHE HA BECh OpraHu3M uejoBeka. Jlroaw, paboTaromiue MpU MOCTOSHHBIX
IIYMOBBIX J(QQeKTax, XaIyloTcs Ha TOJOBHYIO O00Ib, OBICTPYIO YTOMIISIEMOCTbD,
OECCOHHUILY U COHJIMBOCTH, OCIA0JISIETCSI BHUMAHUE, YXYAILIAETCS TaMATh.

HopMaTUBHBIM  JTOKYMEHTOM, pErJaMEHTUPYIOIIMM YpPOBHH IIyMa ISt
pasznuyHbIX padounx mecr, seisierca [[OCT 12.1.003-80.

Hlym nHa pabounmx MecTax CO3JAeTCsl BHYTPEHHUMH HUCTOYHUKAMU —
BEHTWJISITOPB B OBM, 1 BHEIIHUMYU UCTOYHUKAMU — LIYM C YJIUIIBL.

CornacHo nacnopra OBM, ypoBeHb ee nyMoB He npeBbimaet 42 ab, a HOpMbI
JUI TBOpUYecKoi pabotsl ¢ ucnonb3oBanneM DBM — 80 nb. [loatomy HuKakux Mmep

3aIMTHI OT IITyMa B HaIIeM IMOMEIICHUH He TpeOyeTcs B He TPeTyCMOTPEHO.

4.1.4. OcBelIeHHOCTh

OOmiast oueHka ycnoBuil Tpyaa mo ¢akropy «OcBelieHHe» MPOU3BOJIUTCS C
Y4€TOM BO3MOKHOCTH KOMIIEHCAIIMY HEAOCTATOYHOCTH HUJIM OTCYTCTBHSI ECTECTBEHHOIO
OCBEIICHMS ITyTEM CO3J]aHUs OJIArONpPHUSITHBIX YCIOBUN UCKYCCTBEHHOIO OCBEILEHUSI.

HopMupoBaHue ecTecCTBEHHOTO (MCTOUHUKOM €ro SIBJISIETCS] COJTHIIE) OCBELICHMUS
MPOU3BOJUTCS TIpu ToMomu kKodpdunnenta ecrectBeHHOM ocBemeHHocTH (KEO),
UCKYCCTBEHHOE (KOTJla MCIOJIb3YIOTCS MCKYCCTBEHHbIE MCTOYHUKH CBETA) OCBEILIECHUE
OIICHMBAETCS TIO PAAY TMOKa3aTenel (eCTeCTBEHHOCTH, NPSIMOM U OTPaKEHHOM
0J1IeCTKOCTH, KO3(P(PUUUEHTY MyJNbCAllMd OCBEIIEHHOCTH W JPYTUM HOPMHUPYEMBIM
nokazatessiM ocBeuleHust). [locie mpucBOEHUs! KJIacCoB MO OTAENIBHBIM IOKa3aTesiM
IPOBOAUTCA OKOHYATENIbHASI OLIEHKA MO (PAKTOPY «UCKYCCTBEHHOE OCBEIICHUE» ITyTEM
BbIOOpA MOKa3aTeNsi OTHECEHHOTO K OOJIbIIEH CTENEHH BPETHOCTH.

[TapameTpsl ocBelIeHHOCTH paboyeil 30HbI TJabopaHTa 4 paspsiia OnpeaeIsuIich

HHCTPYMCHTAJIbHBIM MCTOAOM, ITYTEM 3aMCPOB.
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Tabmuna 12 - Hopmbl ocBeméHHOCTH Ha pabOYMX MecTax MPOU3BOACTBEHHBIX
HOMeEIIeHU# npu ucKyccTBeHHOM ocBeieHuu (mo CHull 23-05-95)

Xapakrepuc o - Pazpsin Kontpact | Xapaxre- HckyccTBeHHOE OCBEILICHHE
THKA S E 3pUTEIIb- E 00beKTa C | PpHUCTHKA OCBEeIEHHOCTb, JIK
3pUTEIBLHON % 9 HOH = LC% dhoHoM (doHa [Ipu cucreme npu
paboThI = B paboTsI g o KOMOWHUPOBAHH | CHUCTEME
E g § %E Or0 OCBEHICHHUS o0miero
e S % BCEro | BTOM | OCBELICHHSA
2 § s qucie
=5 5 or
oOmiero
Cpennen Cs. 0,5 Mautsiii TeémMubII 750 200 300
TOYHOCTH o 1,0 v a

4.1.5. DaeKkTpo0e30NacCHOCTh

[Tpu ananuze paboTel B ayauTopun Ne256, MHOIO OBLITM BBISIBJIEHBI OMIACHBIE — BPE/IHBIC
(GakTopbl, KOTOpBIE OKa3bIBAlOT HETATUBHOE BIUSHUE HA COCTOSIHME pPabouero
NEpPCOHAJIa, YTO B CBOIO OYEPE]b CIOCOOCTBYET YMEHBIIEHUIO PAOOTOCIOCOOHOCTH U
3200J1€Ba€MOCTH PAOOTHUKOB JAaHHOW ayJAUTOpUHU. BBIABIEHBI CIEAYIONINE BHIbI
OIMMACHBIX U BPEJIHBIX (pU3nYecKux (HhakTOpOB:

OmacHbiii pusmdeckuit paxtop:

— 3JIEKTPUYECKHUM TOK, 3aMbIKaHUE KOTOPOT'O MOKET IMPOUTH YEpe3 TENIO
YeJI0BEKA.

Bpenusiit puznueckuii Gpakrop:

— 3JIEKTPOMArHUTHBIEC U3ITyYCHUS.

B nporecce ncnonb3oBaHus 3JEKTPONPUOOPOB U SIEKTPOOOOPYAOBAHUSI MOKET

BO3HHMKHYTH OMACHOCTh MOPaKCHHS dJIEKTPUISCKUM TOKOM. [1o ormacHOCTH mopakeHus
TOKOM J1aOOpaTOpHUsi OTHOCUTCS K MOMEIIEHHUSIM 0e3 IMOBBIIIEHHON OIMacHOCTH. YTOOBI
UCKITIOUNTH OIACHOCTh TOPKECHHUS HEOOXOIWMO COOJIFOMATh CICAYIOIINE IpaBuia
AIEKTPOOE30MACHOCTHU

- TIepe/l BKJIIOYEHUEM MpUOopa B CETh JODKHA OBITh BU3YyaJIbHO IIPOBEPEHA €0
AJICKTPOIIPOBOJIKA HA OTCYTCTBHE BO3MOJKHBIX BHWJIMMBIX HApYIICHUN W30JISAIUH, a
TaK)Ke Ha OTCYTCTBHE 3aMbIKaHUS TOKOTIPOBOISIINX YACTEH HA KOPITYC;

- TIpY TIOSIBJICHUY TPU3HAKOB 3aMbIKaHHUS HEOOXOIMMO HEMEJICHHO OTKJIFOYHTH

OT JIEKTPUYECKOU CETH YCTPONCTBO U YCTPAHUTH HEUCIIPABHOCTS;
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- 3ampelaeTcss Mpu BKIOYEHHOM YCTPONCTBE OJHOBPEMEHHO IMpPHUKAcaThCs K
npudopaM, UMEIOIIMM €CTECTBEHHOE 3a3eMIJICHHE (HallpUMep, paauaTopbl OTOIICHHUS,
BOJIOTIPOBOJIHBIE KPAHBI U JIp.)

- 3ampelaeTcsl dKCIUTyaTaluss o0OpyIOBaHUS B MOMEHICHUSX C IMOBBIIICHHON
OIMACHOCTHIO;

- 3apellaeTcs BKIYATh U BBIKIIOYATh YCTPOMCTBO MPHY MOMOIIU MITENCETbHON
Buwiku. [lITencenpHyi0 BUIKY BKIIOYATh U BBIKIIOYATH U3 PO3ETKH MOXKHO TOJBKO MPHU
BBIKJTFOUEHHOM yCTPOICTBE.

CyIecTBYIOT ~CHEAYIOIIUME CIOCOOBI 3alUTHl OT TMOPaKEHUS TOKOM B
AIIEKTPOYCTAHOBKAX:

- IpeI0XpaHUTENbHbIE YCTPOICTBA;

- 3AIIUTHOE 3a3EMJICHHE;

- IPUMEHEHNE YCTPOUCTB 3alIMTHOrO OTKIt0ueHUs (Y30);

- 3aHYyJICHHUE.

Camplil pacnpOoCTpaHEHHBIM CHOCOO 3alIUThl OT MOPAKEHHS TOKOM MpH
HKCIUTyaTalli W3MEPUTENbHBIX NPUOOPOB M YCTPOWCTB - 3alllUTHOE 3a3€MIJICHUE,
KOTOpOE€ TPeIHA3HAYCHO JIJISl MPEBPAICHUS «3aMbIKaHUs dJIEKTPUIECTBA Ha KOPITYC)» B
«3aMBbIKAaHME TOKAa Ha 3E€MJIIO» [UIsl YMEHbBIIEHUS HANpsHKEHUs HPUKOCHOBEHUS U
HaNpsDKEHUS 11ara 10 0e30MacHbIX BEJIMYUH (BbIpaBHUBAHHUE IMOTEHIIMANIA).

B yueOHON aynuTOpuM NOpHU HAMKWCAHUM BBITYCKHOM KBAJIU(PUKALUOHHOM
paOoTHI, BBIMOJHAIOTCS BCe TpPeOOBaHUS M MPEAEIbHO JOMYCTHUMbIE 3HAYCHMS
HaNpsOKEHUH TPUKOCHOBEHMs U TOKOB cooTBeTcTBYIOT ['OCT 12.1.038-82.

[IpouieHT BiaxXHOCTH Y4eOHOW ayautopuu Ne 256 B mpeaenax HOPMBI.
ConeprxaHne XMMHUYECKU-OMACHBIX BEIIECTB U PEareHTOB, Pa3pyIAIOIUX U30JSILHIO U
TOKOBEAYIIHNE YaCTH JIEKTPOOOOPYIOBAHUS, B TAHHOM MTOMEIIIEHUN HE HaOII01aeTCsl.

B yuebnoii aymautopum Ne256 He mnpoBoasTcs abopaTtopHbIe PabOTHI,
CBSI3aHHBIE C 00pa30BaHUEM TOKOIIPOBOASIIEH MBLIH.

B momemniennn OETOHHBIE TOJBI, MOKPBITHIE JTWHOJIEYMOM, YTO HE SIBIISETCS

IMPOBOJHHUKOM 3JICKTPHUUICCKOI'O TOKA.
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IlepcoHanbHBIN KOMITBIOTEP UMEET HANACKHYIO M30JISILUI0 TOKOBEAYILUX YaCTEU
000pyI0BaHUsl, OTCYTCTBYIOT COCTUHEHHSI, KOTOPbIE MOTYT BBI3BAaTh UCKPBHI.

[Ipu pabGore B ayautopuu Ne 256 NpPUKOCHOBEHHUE C METAUIMYECKUMHU
KOHCTPYKIUSIMH, C MpUOOpaMH, HE HMEIOIIEr0 3a3eMJICHHS NpU TMOBPEXKICHHON
U30JISIIMM  TOKOBEIYIIUX YacTeil, OTCYTCTBYET, YTO TMOJTBEPXKAACT COOIIOJECHUE U
BbimosiHeHue Bcex TpeboBanuid ['OCT 12.1.019-2009(c  wu3m. Nel) CCBT.
Onextpobe3omacHocTh. OOmue TpeboBaHMS W HOMEHKIATypa BHJOB 3aIlHTHI.
I'ocymapcTBennsiii cranaapt ot 10.12.2009.

VYyebnass maboparopusi Ne 256 sBusercs mnoMeneHHeM Oe€3 TOBBIIIEHHOM

OIMAaCHOCTHU ITOPAKCHHUA HIOI[Gﬁ QJICKTPUICCKHUM TOKOM.

4.1.6. DKogornyeckas 0e30MacHOCTh

[Ipu paspaboTke mEHOCOAEPXKAIIEH IIMHBI HEOOXOAUMO PEIIUTh BOIPOC
YTUJIA3ALUUU HCIIOJIBb30BAHHOIO CPEACTBA, COCTOALIETO M3 TaKUX MaTepUalIOB, Kak
MOHTQ)XHas I€HAa W MOJIMATUJICHOBAas IUIEHKA. TaKk Kak TaHHOE CPENICTBO SIBIACTCS
OJHOPA30BbIM, MAaTEpHalibl, U3 KOTOPBIX COCTOMT IIMHA HE MOMJIEKAT IOBTOPHOMY
UCIIOJIB30BaHuUI0. JJIs yTUIU3AllUM CPEICTBA JUIsl TPAHCIIOPTHON MMMOOUIIU3AIUU TIPU
MOBPEXKACHUAX HUKHEM KOHEUYHOCTHM MOKHO HCIOJIB30BaTh CKUIAHUE B YCTaHOBKAX
nupoduza. [Iuponu3Hbiil Ta3, BhIIEIIEMbIN B MPOIECCE CKUTAHUS OTXOJ0B, COOUpaeTCs
B ra3rojbJepax U NPUMEHSETCS JJIs1 PO3KUTa MEUH IPU CIEAYIOIIEH 3arpy3Ke pETOPTHI.
CrnenoBaTenbHO, TPU OSTOM YMEHBIIAETCS KOJWYECTBO HEOOXOAMMOTO TBEPIOTO
TOILINBA.

[Ipy Mcnonb30BaHUM MEPCOHAIBHBIX KOMIBIOTEPOB, TPEOYIOT PEIICHUs] TaKHUe
BaKHBIE BOMPOCHI, KaK mepepadoTka OTXOJ0B (IUIAThl, MUKPOCXEMBI C COJIEpKaHUEM
IBETHBIX MeTaJIOB). [Ipu mepepaboTke ycTapeBIIMX KOMIBIOTEPOB MPOUCXOAUT MX
pa30opka Ha MIECTh COCTABJISIONIMX KOMIIOHEHTOB: METAJUIbI, MJIACTMACCHI, IITEKEPHI,
nmpoBojia, OGatapeu, crekyio. JJis MOBTOPHOM JKCIUTyaTalldyd HEJb3sl MCIOJb30BaTh HU
OJIHY U3 OTpabOTaHHBIX JIeTaJIei, TaK KaK HET rapaHTUM €€ HaJIe)KHOCTU, HO B (popme

BTOPUYHOT'O ChIPpbsA OHU HCIIOJIB3YIOTCA IPHU HU3TOTOBJIICHUH HOBBIX KOMIIBIOTCPOB HJIA
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Kakux-m0o npyrux yctpoiictB. Tak sxe kommonentsl [IK comepikar aparoiieHHbIe
METaJlIbl, KOTOpPbIE W3BIEKAIOTCS TMpU BTOpUYHOM mepepaborke. IlepepaboTky
KOMIIOHEHTOB C MEJIbI0 YTWIN3AalUU Apar METAJUIOB perjameHtupyer «Meronuka
pOBEJCHHUS pabOT MO KOMIUIEKCHOW YTHUIM3AllMU BTOPHUYHBIX APArOLEHHBIX METAJIOB
U3 OTPAOOTaHHBIX CPEICTB BBIYUCIUTEIBHON TEXHUKI.

JIFOMUHECLIEHTHBIE ~ JIAMIIBI ~ COAEp’KaT PTyThb W IO3TOMY  JIOJDKHBI
YTHWIA3UPOBATHCS HA CHEIUATBHBIX MOJUTOHAX TOKCUYHBIX OTXOJIOB.

IIpu sxcrmyarannun OBM pacXoAyroTcsl TaKHe PECYPChl, KaK AJIEKTPOIHEPIHs
(obecrieueHue TUTaHMS KOMIBIOTEpa), Oymara, HCHoOJib3yeMas IJs MpUHTEpa Npu
BbIBOZIE MH(popMmanuu, KapTtpuku. g Toro, 4YTtoObl A0OMThCA  HambOosee
pallMOHANBHBIX 3aTpaT >3JEKTPO3HEPIMHM HE CIEAYEeT OCTaBIATh BKIIOYEHHBIM
NEPCOHANIbHBI KOMIBIOTEP M OPITEXHUKY, KOIJla OHM HE DJKCIUIyaTUPYIOTCS B
HACTOSIIEE BPEMs], IeYaTh OCYIIECTBIATh C ABYX CTOPOH, IIPH 3TOM 3aTpaThl Ha Oymary
BPS/1 JIU YJACTCsl COKPaTUTh XOTs Obl BBOE, HO 3KOHOMUS OyAeT onrytumoit. [Ipobiemy
C yTWIM3alue Oymaru MOXeT pelnuTh BTOpHYHas repepaboTka OTXO00B.

[IpoBenss aHanM3 BpeAHBIX M OMNACHBIX IPOU3BOJICTBEHHBIX (PAKTOPOB Ha
paboueMm mecte B yueOHOU ayautopuu Ne 256 yueOHoro kopryca TITY Ne§, moxxHO
clenaTh BBIBOJ O TOM, YTO B JaHHOM IOMEIIEHUU COOJIOAAIOTCS BCE TpeOOBaHHUSA
HOPMATUBHO-TIPABOBBIX JIOKYMEHTOB, YTO SIBJISIETCA IMOATBEP)KIECHUEM O€30MacHOCTU
JAHHOTO MecTa pPaOOThl. SIBHBIX HapyIIEHWA NPOU3BOJICTBEHHOW M SKOJOTMYECKOMN
0€30MacHOCTH MPU PACCMOTPEHUU BPEAHBIX M OMACHBIX ()aKTOPOB MPOU3BOJICTBA Ha

paboyeM MecTe HE BBISIBJICHO, YTPO3bl IS )KU3HU U 3[I0POBbsI JIIOJIEH HE HAOII0AaeTCs.

4.2. Be30nacHOCTb B Ype3BbIYAHHBIX CUTYAIUSX.

4.2.1. lloxapHasi 6€30IaACHOCTH

[Toxxap — 3T0 GECKOHTPOJILHOE TOPEHHE BHE CHEIHATbHO OTBEJACHHOTO OdYara,
pUHOCSIee MaTepuanbHbIi yiep0. B coorBerctBum ¢ monoxxenusmu 'OCT 12.1.033-
81, TepmuH moxapHas 0e30MacHOCTh 00O03HAYAET TAKOE COCTOSIHUE OOBEKTa, IMpHU

KOTOpPOM C OHp@)ICJ'ICHHOfI BCPOATHOCTBIO UCKITIOYACTCA BEPOATHOCTL BOSBHUKHOBCHUA U
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pa3BUTHSl OECKOHTPOJIBHOIO IUIAMEHU M BO3JEHCTBUS Ha JIIOACH OMACHBIX KPUTEPUEB
nokapa, 1 00ecre4eHre COXpaHHOCTH MaTepHalIbHBIX [IEHHOCTEH.

[ToxxapHast 0e30macHOCT OOBEKTOB HApPOJHOTO XO34KWCTBAa, B TOM YHCIE
ANEKTPUUYECKUX  YCTaHOBOK, permameHtupyercs ['OCT 12.1.004-91 «Oo6mwume
TpeOOBaHUI», @ TAKXKE CTPOUTEIbHBIMM HOPMAMHU U IpaBWJIAMHU, MEXOTPACIEBBIMU
TUNOBBIMU NpaBUIIAMU MOKAPHOM 0€301aCHOCTH Ha OTAEIBHBIX OOBEKTAX.

3nanue, B KOTOPOM HAXOJIUTCS JTaOOpaTopusi, BO3ABUTHYTO M3 YCTOWYUBOTO K
BO3/ICICTBUIO [T0’Kapa MaTepuasa, a UMEHHO KUPIHWYa, U OTHOCUTCS K 3/1aHUSIM BTOPOU

CTEINEHU OTHECTOUKOCTH.

4.2.2. JlelicTBUSsI NPU BO3HMKHOBEHHH TMOKapa

Ha ciydaii BO3HUKHOBEHUS MOXkapa B Ja0OPATOPUU JOJKHBI OBITh B HAJUYHMH
IEPBUYHBIE CPEACTBA TYLIEHUs IMoXapa. Tak Kak OCHOBHas OIIACHOCTb —
HEUCIIPAaBHOCTh  DJIEKTPONPOBOAKHA, TO IMpU TMOXKaApe HEOOXOJUMO HEMEMJICHHO
00ECTOUYUTH FNEKTPOCETh B MOMEUICHUU. | JTaBHBIA pyOUIIBHUK JTOJKEH HAaXOJUTHCS B
JETKOJOCTYITHOM MecTe. J[0 MOMEHTa BBIKIIIOUEHHs] pyOUIIbHHUKA, O4ar 1moxapa MOXHO
TYIIUTh CYXUM IE€CKOM WM YIJIEKUCIOTHBIMU OTHETymHTelsMH. OIHOBPEMEHHO C
TUM HEOO0XOAMMO COMTH IUIaMs, OXBATHBILIEE TOPIOYME MPEAMETHI, PaCIOJIOKEHHbIE
BOJIM3U ITPOBOTHUKOB.

Bogolik w = XMMHUYECKUMH  TEHHBIMH  OTHETYIIMTEISIMH  TOPSIIYIO
3JIEKTPONPOBOJIKY CIIEYET TYLIUTh TOJIBKO TOTa, KOTAa OHa OyieT o0ecToueHa.

[Ipy BO3ZHUKHOBEHUH MOKapa 00A3aHHOCTH IO €ro YCTPAHEHHIO JOJKHBI OBITH
4YeTKO pacmpenenaeHsl mMexay padotnukamu nadoparopun (I'OCT 12.004-91.CCBT.

«IToxxapnas 6e3onacHocTh. OO1IHEe TPEOOBAHUS).
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- OVTHE K OCHOBHOMY
IBAKNANHOHHOMY BHIXOIY

CEFF OVTE K 3AODACHOMY
PEARKNAOQHOEHOMY BRIXOIYV

OrHeTViIurTeasn

3IBVKOBOR OnoOBemareas

m noxapasiit Kpan

HanpaBIaeHHEe
.
 ABHIKEeHHS
m IBAKNANHOHHLINA BLIXO0X

. BBl HAXOAHTECH 3a€eCh

Puc.4. Ilnan sBakyanuu u3 yueoHoi nadopatopuu 256 kopmyca Ne8 TITY npu
BO3HUKHOBEHUH MOKapa

4.2.3. ®enepanbublii 3akoH Poccuiickoii @enepauun ot 22 urouasa 2008 r.
Nel23-®3
B cootBerctBum ¢ @3 PD Nel23-D3 «Texnuueckuil periaMeHT 0 TpeOOBaHUSIX

nokapHoit Oe3zomacHocTi» oT 22 wutonss 2008 r. mo OIEHKE MOXApHOW OMACHOCTH
MPOU3BOJICTBA, Yy4eOHasi JabopaTopusi OTHOCUTCA K Kareropuu @D4.2 (3gaHus
00pa3oBaTeNbHBIX YUYPEKJECHUNW BBICIIETO MPOodecCHuOHAIbHOTO OOpa3oBaHUs U
JOTIOJTHUTENBHOTO TPO(ECCHOHATBLHOTO 00pa30BaHMs TOBBIIIECHUS KBaTU(DUKAIUU
CIICIIMATMCTOR).

B kadecTBe BO3MOKHBIX MPUYHH MOKAPOB B MCCIECTYEMOM MOMEIICHUU MOYKHO
yKa3aTh CJIeyIOIINE:

- pa3UYHbIC KOPOTKUE 3aMbIKAHMUS;

- OIacHa Meperpys3ka ceTel, BIeKyIas 3a co00i CHIIbHBIN HarpeB TOKOBEIYIINX

4acTeil U 3arOpaHue U30JISIIUY;

- HEpPEKO MOXKaphl MMPOUCXOJIST MPH MTyCKe 000PYyI0BAHUS TTOCIIC PEMOHTA.
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JInst ipeaynpexkIeHus MOKapoB OT KOPOTKOTO 3aMBIKaHHMS, TEPETPY30K,
HEOOXOMMMBI TPABUJIBHBIN BBIOOP, MOHTaX M COOJIOJeHHE TPeOyeMoro pexmma
OKCIUTyaTalliM  JJICKTPOCETeH, JHUCIUIeeB U JPYTUX DJICKTPUUYECKUX  CPE/CTB
aBTOMATH3aIINH.

Meponpusitusi, He0OOXOUMBIC JJIs TPEIYTPEKACHUS TTOKAPOB:
- POBEICHUE TIPOTUBOIIOKAPHOTO HHCTPYKTAXKA,;
- coOmoneHue HOpPM, TIPaBWJI TMPH YCTAaHOBKE OOOPYAOBAaHUSA, OCBEIICHHUS,
HaIpaBIICHHBIX HA MPEAYNPEKICHIEC BOSHUKHOBEHUS TI0Kapa,
- JKCIUTyaTtamusi OOOpYyJOBaHHWS B COOTBETCTBHM C TEXHHYECKHM TACTIOPTOM;
parroHaIbHOE pa3MelleHrne 000pyI0BaHUS;
- CBOEBPEMEHHBIN MTPOPHIAKTUIECKUN OCMOTP, PEMOHT U UCIIBITAaHUE 000PY/I0BaHUS;
JIist  TymeHusT TI0KapoB  MCIOJB3YIOTCS  BO3MyXO-MEXaHWYECKas IIeHa,
YTIEKUCIIBIN Ta3, a TAK)KE raJoruAPUPOBAHHBIEC YTIIEBOIOPOIBI.
Ha Bropom »Taxke yueOHOoro kopmyca Noe 8 HUMEIOTCS MOPOIIKOBBIC

ornerymurenu OI1-4 u yrnekucinoTHeie oraerymutenu OY-5.

4.3. IlpaBoBbIe U OPraHU3alMOHHbIE BONPOCHI 00ecnieyeHus 6e30MacHOCTH

4.3.1. Opranu3zanoHHble MEPONIPUATHS PU KOMIIOHOBKe padoyeil 30HbI.

4.3.1.1. TpeGoBaHusi, NpeabsBJIsieMble K MOMeIeHUsIM i1 padoTsl ¢ IBM

[ToMemiennsi,  OpeAHA3HAYECHHBbIE  JJI1  OKCIUIyaTallud  MEPCOHAIbHBIX
KOMITBIOTEPOB U HAarpeBaTeNIbHBIX MPUOOPOB, TOKHBI UMETh KaK €CTECTBEHHOE, TaK U
HMCKYCCTBEHHOE OCBEILIEHHE. OKcIulyatTupoBanne OBM B mnomenieHusx, T€ HET
€CTECTBEHHOTO OCBEUICHUSI, BOZMOXHO TOJBKO IpPH OINPEAEICHHOM OOOCHOBAHMM H
HaJIMYUU TIPEAOCTABICHHOIO B YCTAHOBJICHHOM TOPSJIKE MOJIOKUTEIBHOTO CAaHUTAPHO-
AMUIEMHOJIOTHYECKOTO 3aKJIFOUCHUSI.

Hcnonb3oBaHWe  UCKYCCTBEHHOI'O  OCBEIEHMS B TOMEIICHMSX, TJIC
MpEANoaraeTcsl AKCIUTyaTalMsl MEePCOHAIBHOIO KOMIIBIOTEpA M HarpeBaTelbHOIrO

HpI/I60pa, HaJJIC)KUT OCYHICCTBJIATH II0 CHCTEMC PABHOMCEPHOIO OCBCIICHUA BCEU
51



mwiomaau nomenieHusi. Crienyer B KauecTBE MCTOYHUKA CBETA MPU HCKYCCTBEHHOM
OCBEIIECHUM TTOMEIICHUS MPUMEHSITh B OOJbIIEH CTENEHU JIOMHUHECHEHTHBIC JaMIIbl C
paccewBaTelsIMM M SKPAHUPYIOIIMMHU pemeTkamu. He paspemaercss NpUMEHATH
CBETWJIBHUKH, B KOTOPBIX OTCYTCTBYIOT PacCEUBATEIM M SKPAHUPYIOIIUE peiieTku. B
CBETWJIbHUKAX  HAMNPABICHHOTO  OCBEIICHUS  pa3pelIacTcss IMPUMEHEHUE  JIaMIl
HaKaJIUBaHUs, BKJIOYas TaJOreHHblE. [l MOCTHKEHUS HOPMHPYEMBIX 3HAYEHUU
OCBEIIEHHOCTA TIOMENIEHHUSI, T/I€ HUCIOJB3YIOTCA MEPCOHATbHBIE KOMIIBIOTEPHl H
HarpeBaTelibHbIe PUOOPHI HEOOXOAUMO MPOU3BOJIUTH OYUCTKY CTEKOJI OKOHHBIX paM U
m1a)OHOB CBETHJIBHMKOB HE PEXE YeM JBa pa3a B TOJ U CBOCBPEMEHHO 3aMEHSTh
MEPErOPEBIINE JIAMIIBI.

OKOHHBIE TPOEMBI CIIEAyeT OOOPYIOBaTh PETYIUPYEMBIMU YCTPOWCTBAMH,
TaKUMHU KakK >KaJlt031, 3aHABECH, BHEITHHE KO3BIPHKU U T.]I.

[Tnomans, npeaHa3HauyeHHas Uisi OAHOTO pabouero mecra mnojab3oBarelnss DBM,
OCHOBAHHOTO HA 3IEKTPOHHO-IIy4eBOH TPyOKe HOMKHA ObITh Gomee 6M°, a 00beM
MPOU3BOJICTBEHHOTO TIOMENIEHUs [JIi OJIHOro paboTaroliero Oosee 20m°. [Ipnu
DKCIUTyaTalli TMEePCOHAIBHBIX KOMITbIOTEpOB Ha ocHoBe OJJIT (6e3 xkakux-mmbo
BCIIOMOTATENIbHBIX YCTPOUCTB, TAKUX KaK MPUHTEP, CKAHEP U Jp.), KOTOPhIE OTBEYAIOT
BCEM TMPEANMUCAHUSIM MEXKIyHAPOJIHBIX CTAHIAPTOB MO OE30MACHOCTH KOMIIBIOTEPOB,
MPOJIOJDKUTEIILHOCTRIO paboThl He Oojiee 4 4YacoB B JCHb PAa3pelIeHO JOMyCKaTh
MHHUMAJIBHYIO TUIOIIA/b B 4,5M2 Ha OJIHO pabouee MECTO.

B momemenusix, rae pacrojararoTcsi NMEpCOHaIbHBIE KOMIIBIOTEPHI Ha 0ase
KUJKOKPUCTATUIMYECKUX WJTU TIJIA3MEHHBIX DKPAHOB, MPOCTPAHCTBO, MPEAHA3ZHAYCHHOE
JIJIs OTHOTO paboyero MecTa, COCTaBJIsIeT HE MEHEe 4,5m>

O06s3aTenbHBIM TPeOOBaHNEM K TIOMEIIEHUSIM, T/I€ Pa3MEIICHbI padovre MecTa ¢
MEePCOHATBLHBIMU  KOMIIBIOTEpAMHU M HarpeBaTeIbHBIMUA  NpUOOpamMu,  SIBJISETCS
00OpyZI0OBaHUE TMOMEIICHUI 3allUTHBIM 3a3eMJICHHEM. B ATHUX MOMENICHHSIX CIIEeIyeT
MIPOBOJIUTH €XKETHCBHYIO BIAXKHYIO YOOPKY M MOcCie Kaxaoro yaca pabotsl Ha OBM
HEO0OXO0IMMO MTPOBOAUTH CUCTEMATHYECKOE MMPOBETPHUBAHUE TTOMEIIECHUS.

JInss BHYTpEHHEM OTIEIKM HHTEPbEpAa MOMELICHUM CIIEAyeT UCIIOJIb30BaTh

MaTepuaibl ¢ MaTOBOM (haKTypoil U CBETJIbIX, MACTENIbHbIX TOHOB. J[JI1 OTAENKHM moja
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UCITOJIB3YIOTCS TJIAJIKUE, HECKOJB3SIINE MAaTepUalbl, 00Iaaf0Ne aHTUCTATHICCKUMU
CBOMCTBaMH.

Bce YKa3aHHbIC Tpe6OBaHI/I$I B JaHHOM IIOMCIICHUH BBIITOJIHAIOTCA.

4.3.1.2. Opranu3anusi pe;KuMOB TPy/Ja U OTbIXa pU padoTe B Ay IUTOPUH

st obOecrieueHuss HambOojee ONTUMAIbHOW pabOTOCIOCOOHOCTH, a TaKXKe
COXpaHEHUsI 37I0pOBbs IOJIb30BATENs, B TEUEHUE paboueldl CMEHBbI JOJDKHBI OBITh
YCTaHOBJICHBI PErJIaMEHTUPOBAHHBIE NTEPEPHIBHI.

OOmiee BpeMms, 3aTpauyMBaeMoO€ Ha  perjlaMEHTHUPOBAaHHBIE IEPEPHIBHI,
YCTaHABIMBAETCA HUCXOJs W3 3aBHCHUMOCTH KAaTE€TOpPUU TPYHAOBOM JEATEIBHOCTH U
YPOBHSI Harpy3Ku, BO3JaraeéMoid Ha COTPYJHUKA 3a MOJHYIO pabdoyyl0 CMEHY IMpHU
pabdoTe ¢ nepcoHaIbHBIM KOMIIBIOTEPOM.

[Ipo10KUTENBHOCTE TIEpEPBIBA HA O0€]] YCTAHABIMBAETCS B COOTBETCTBUM C
[IpaBrunamMu BHYTPEHHETO TPYAOBOIO PACOPsAIKAa U TPYIOBBIM 3aKOHOAATEIBCTBOM.

JInmuTenbHOCTh OecnpepblBHOM paboThl Ha DBM 06e3 periamMeHTHPOBAHHOIO
nepepbiBa He MOKeT npeBblaTh 1 yac. IIpu BbIxoge Ha paboTy B HOUHYIO CMEHY (C 22
10 6 4acoB), B HE3aBUCHUMOCTH OT KaTerOpUU WM BUAA TPYJIOBOHU NEATEIBHOCTH,
IPOJIOJKUTEIBHOCTh YCTAHOBJIEHHBIX IEPEPHIBOB HEOOXOIUMO yBeIUUnBaTh Ha 30%.

[Ipu cutyanusix, Korja xapakrep Tpyaa TpeOyeT MOCTOSHHOTO B3aUMOACHCTBUS
C MEpPCOHAJIBHBIM KOMITBIOTEPOM (BBOJ JIaHHBIX MJIK HAOOp TEKCTOB) C IMOBBIILIEHHON
COCPEJOTOYEHHOCThIO M HAIPSKEHUEM BHUMAHUS NPH HEBO3MOKHOCTH BPEMEHHOIO
NIEPEKIIIOYEHUS Ha IPYTUe BUIBI ACATENBHOCTH, IJI€ HE 3aIeCTBOBAHO MCIIOJIb30BAHUE
[1K, paboronaTento peKOMEHAYETCs OpraHuW30BaTh TPYASIIMMCS mepepbiBbl Ha 10-15
MUHYT TOCJe KaKIbIX 45-60 MuHYT paboTsl ¢ DBM.

PernameHTUpOBaHHBIE MEPEPBIBBI PEKOMEHAYETCS HCIOJIb30BATh C LIEJIBIO
BBITIOJIHEHUSI KOMIUJIEKCOB YIPAXHEHUH, HAIMpaBiICHHBIX HAa CHIDKEHHE HaNpPsHKEHUS
HEPBHOTO M 53MOLMOHAJIBHOIO IUIAHA, CHATHE YTOMJIEHUS C OpPraHOB 3pEHUS,

npeaOTBPAlICHUEC ITO30TOHUYCCKOI'O YTOMIICHUSA.
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3ak/IroueHue

HecMotps Ha TO, uro B Havanme XXI| Beka UMeeTcsl IOCTATOYHOE KOJIUYECTBO
CPEIICTB TPAHCIIOPTHOW MMMOOWIN3AINH TIPU TMTOBPEKACHUSIX HUKHEH KOHCUHOCTH, BCE
€€ BapUaHThl HMMEIOT OOIIMe HEJOCTaTKU: OOoJbIIMe rabdapuThl, YTO OCJIOXKHSET
XPAHECHUE U TPAHCIIOPTUPOBKY B UPE3BBIUAMHBIX CUTYAIUAX, )KECTKUE XapaKTEPUCTUKU
dbuKcam, 9To MPU MOCIEIYIONEH TPAHCIIOPTUPOBKE MPUBOIUT K JOTIOTHUTEIHHBIM
MOBPEXICHUSAM (CCaTUHBI, PaHbI U MPOJICIKHU ).

B nHacrosiee Bpemst uMeeTcs: BRICOKast MOTPEOHOCTH B A (HEKTUBHOM CPEICTBE
JUTSl TPAHCTIOPTHOM MMMOOMIM3AIMY HUKHEN KoHEeUHOCTH. [Toa 3 PexkTrBHOCTHIO
CJIEIyeT Mo Ipa3yMeBaTh MUHUMAJIbHYIO TPABMAaTUYHOCTh, MaJIble TabapuThl U BEC.

JlanHast TexHH4YecKas 3aja4ya Obula penieHa myTeM CO3/1aHus CPEACTB
TPAaHCIOPTHON UMMOOUITU3AIIMH U3 TIOJIMATUIICHA, COOTBETCTBYIONIUX AHATOMUYECKUM
OCOOCHHOCTSIM HUKHEW KOHEUHOCTH YelloBeka. BHyTpeHHee MPOCTPaHCTBO IIUHBI
3aMoJIHSIETCS IEHO0OPA3yIOLIUM MaTEePUaIoM, IPUMEHSIEMbIM B CTPOUTEIIBCTBE. DTO
o0ecreuynBaeT HAJCKHYI0 MMMOOUITU3AINIO0 U MUHUMAJILHYIO TPABMAaTUYHOCTb.
['eoMeTpruueckne XapakTEPUCTUKHU IUHBI YHUBEPCAIbHBI, TO3TOMY OHA MTPUMEHUMA U
Ha MPABOM Y HA JIEBOM HU)KHUX KOHEUHOCTSIX.

[Ipennaraemelie cpeicTBa TPAHCHOPTHOM MMMOOUIIM3AIIMN HUKHEW KOHEUHOCTH
XapakTepUu3yeTcss MUHUMAJIbHBIM BECOM U rabapuTaMH.

JlaHHBIE CcpelacTBa MOKa3aHbl K IMPUMEHEHUIO B UYPE3BBIYANHBIX CHUTYaIUSX
MUPHOTO BpeMeHu. Kpome Toro, oHu MoryT (GopMUpOBaThH aBTOMOOUJILHYIO alTeuKy B
BUJIC HECKOJbKUX IIWH JJis TPAHCTIOPTHOM HMMMOOWIM3ALUU TIPU TIOBPEKICHUSX
YeJIOBEUECKOro Teja JIF0OOW JoKanu3auu (IEHHBIM OT/AeN MO3BOHOYHUKA, TPYIHON
OTAE] TO3BOHOYHWKA, BEPXHSII KOHEUYHOCTh, HHMXKHSSI KOHEUYHOCTh, MEPEJIOM KOCTEH

Ta3a).
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1. CymectBytomue TabeIbHBIC CPEACTBA TPAHCIIOPTHON UMMOOWIIA3AITIN
IpU nepeaoMax KocTel HUKHEH KOHEYHOCTH UMEIOT HeJIOCTaTKU: OOJIbIINe
rabapuThl U BEC.

2. Ilpennaraemoe cpeicTBO TPAHCIIOPTHON MMMOOUIIN3ALIUU [P TIEpesioMax

KOCTEM HMU)KHEH KOHCYHOCTHU O6JI&,ZI&€T MHWHHMAJIbHBIMHA Fa6apI/ITaMI/I H BCCOM.
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[Ipennaraemoe cpeaCTBO AJIsl TPAHCIIOPTHOW MMMOOUITU3AIIMY TIPHU TIepeoMax
KOCTEM HUYKHEN KOHEUHOCTEN 00ecreunBaeT KaueCTBEHHYI0 UMMOOMIIN3ALINI0, UMEET
MaJiblii BEC © MUHUMAaJIbHbIE Ta0apUThI, @ IOTOMY MOKa3aHa K IPUMEHEHHIO B
YpEe3BbIYANHBIX CUTYallUSIX MUPHOTO BpeMEeHH. JJaHHOE CpeICTBO MOKET CTaTh
KOMIIOHEHTOM aBTOMOOWJIbHOW aNTEUKH JUIsl UMMOOWIN3ALUY IIPU [IEpesioMax KOCTel

Pa3IMYHOM JTOKAIN3ALUY.
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