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Meroaudeckue ykazaHusi pa3padoTaHbl B COOTBETCTBUH C:

Paboyas mporpamMma AUCIUILUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepaibHBIl  TOCYJAapCTBEHHBIM  00pa30oBaTENIbHBIM  CTAHIApPT MO
HarnpaBiiennto nonarotopku 21.03.01 «HedrerazoBoe aemo» W ypOBHIO BBICIIETO
oOpa3oBaHus OakajlaBpuaT, YTBEPKACHHBIA MpHKa3oM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @eneparuu Ne 96 ot 09 despans 2018 roga, 3aperucTpupoBaHHBINA
B Muntocte 02 maprta 2018 roaa, per. Homep 50225;

- y4€OHBIM IJIAHOM (OYHOM, OYHO-3209HOM (popMaM 0OyHdEHHs) TTO HAITPABIECHUIO
noarotoBku 21.03.01 «Hedrerazosoe aemnoy;

- paboueit mporpaMMoi qucUUIUIUHBL «[[poeKTHAs AeSITETLHOCThY.

Agtopsl: PenopoB Jlenuc MropeBrnd, KaHAMIAT TEXHUYECKUX HAYK, JIOLIEHT
Kadenpsl TPAHCOOPTHO-TEXHOJIOTHYECKUX MAITWH

(vkazamo OUO, yuenyio cmenens, yueHoe 36aHue Ui O0IICHOCHb)

MeTtoauueckne VKa3zaHus OH00pEeHBl Ha 3aceqaHuu Kadeapbl TPaHCIIOPTHO-
TexHoJorndeckux ManH (mpotokoy Ne 11 ot 14.05.2022 1.)

B Meroanueckux yka3aHUSX WU3JI0KEHbI METOJOJIOTUS U METOJMKA MTOATOTOBKH
pacueTHo-Tpaduueckux padboT, a Takke TpeOboBaHUS K UX O(POPMIICHHUIO; KPOME TOTO,
OTIpe/ieNICHbl OCHOBHBIE 00s13aHHOCTU Ka(eaphl TPAaHCIOPTHO-IHEPIeTUUECKUX CUCTEM
Y HaYYHBIX PYKOBOJUTENEH MO PYKOBOJCTBY, JJaHBl PEKOMEH/IAIIUN CTYACHTaM IO UX
3aIlHUTE.

Metoauueckie yKa3aHWA TMpeIHa3HA4YeHbl I PYKOBOAWUTENEH pacueTHO-
rpaduueckux padoT, a Takxke JUIs CTYAEHTOB BceX (opM OOydeHHs] 00yUaroluXCsl 1O
HalpaBJeHUI0 1o HampasieHus noaroroBku 21.03.01 «HedrerazoBoe npemno» B
YebokcapckoM  uHCcTUTYTe  (prymasnie)  MOCKOBCKOTO  MOJUTEXHUYECKOTO
YHHUBEPCUTETA.



1. Iopsimok BbIOOPA U YTBEP:KIACHHUS TeMbI pacyeTHO-rpaguuecKoii padoTsl
Tema pacuetHO-rpaduueckoil paboThl ONpPENEsIeTCs] CTYAEHTOM COBMECTHO C
[IPENOJaBaTEIIEM.

2. CTpyKTYypa M coaepkaHue pacieTHO-rpaduveckoil padoTbl

PacueTHo-rpadguyeckas pabota OJKEH OTBEYATh CIEAYIOIUM TPEOOBAHUAM K
CTPYKTYp€:

— BBEJICHHUE;

— OCHOBHAsl 4acCTh;

— 3aKJIIOUYCHHUE;

— CIHCOK UCIOJIb30BAaHHOM JINTEPATYPHI.

Bo BBegeHum oOcyxaaeTcsi NOCTAaHOBKA 3a/Jayd, BBIOOp U 0OOOCHOBaHHE
HA4aJIbHBIX YCIOBUW. B OCHOBHOM 4acTH NMPUBOIATCA BCE IPOMU3BEIAECHHBIE pacueThl. B
3aKJIIOUCHUH aHATTU3UPYIOTCS U 00CYKIAI0TCS TOJTyYE€HHbIE PE3YIbTaThI.

3. llopsinok opopMiieHHs pacueTHO-TpaguuecKoil padoThI

PacueTHo-rpadguueckas paboTa BBINOJHSAETCA Ha KOMIIBIOTEPE HA CTAaHAAPTHBIX
muctax A4. Texkct nedartaercss Ha OJHOM cTOpoHe nucta. Ha cTpaHuile AOJKHO
pacnosaararbest 28-30 cTpoOK, Kaxkaas M3 KOTOPbIX coaepkuT 60-65 3HakoB,
BKJII0Yasi pooesibl. Me:kaycTpouHbIi nHTEpBaJa — 1,5, mpudr tekcra — 14 (Times
New Roman), B tabamuax - 12, B moacTpounbix cHockax -10. Tekct nedaraercs
CTpOYHBIMM OykBaMU (KpOME€ 3arjlaBHbIX), BBIPABHHMBACTCS [0 UIMPUHE C
UCIIOJIb30BAHUEM TMEPEHOCOB cJIoB. Ha TUTyJIBHOM IJIMCT€ HAANUCh: PACUETHO-
rpadudeckas pabota neuaraercsa 18 mpudrom. [loguepkuBanme CI0B U BBIJEICHUE HX
KYpPCHUBOM BHYTPH CaMoOi paboThI He AomyckaeTcs. OJIHaKO 3ar0oJIOBKU U MOJ13aTOJIOBKU
MpU ME€YaTaHUM TEKCTAa MHUCHbMEHHOW paOOThl BBIACIAIOTCSA MOTYXUPHBIM HIPUPTOM.
AG3aIHBIA OTCTYI JOKEH COOTBETCTBOBATH 1,25 ¢M U OBITH OJIMHAKOBBIM IO BCEU
pabore.

OpueHTUPOBOYHBIN 00BEM pacyeTHO-Tpaduveckoi paboThel cocTaBiser 25-35
crpanuu. B naHHblli 00beM HE BXOAST MPUIIOKEHUS U CIUCOK HMCIOJIb30BAHHBIX
uctouHukoB. [lo corjmacoBanuio ¢ mpenojaBareneM OOBEM pPabOThl MOXKET OBbITh
YBEJIUYEH.

CrpaHulpl, Ha KOTOPBIX U3JAraeTcsi TEKCT, TOKHBI UMETh MOJIst: JieBoe -30 MM,
npasoe - 10 mm, BepxHee - 20 MM, HHKHee - 20 MM.

B Texkcre pabotel «BBenenue», Ha3BaHue riaB, «3akiarodeHue» M «CHucok
UCII0JIb30BAaHHOM TUTEPATYPhD» NEYATAIOTCS (HAUMHAIOTCS) C HOBOM CTPAHUIIBI.

Paccrosinue Mex 1y 3arojloBKOM M M0J13ar0JIOBKOM, 3ar0JIOBKOM U MOCTEAYOIINM
TEKCTOM, MOJ3aroJOBKOM M MPEIBIAYIIUM TEKCTOM OTAENSIOT ABYMsSI MOJyTOPHBIMH
MEXCTPOUYHBIMM MHTEPBAJIaAMHU, & MEK/y MOJA3ar0JIOBKOM U MOCIEAYIOIINM TEKCTOM -
OJIHUM TIOJIyTOPHBIM MEXCTPOUHBIM UHTEPBAJIOM.

['maBbpl MHUCHbMEHHBIX PabOT HYMEpYIOTCS apaOCKUMH IudpaMud U JOJHKHBI
HAYMHATHCS C HOBOM cTpaHuIlbl (Jiucta). Homep rinaBel coctout u3 uucna: 1, 2 u T.1.

3aronoBku (TOJ[3aroJIOBKM) PpacIoiaraloTcsl IEHTPUPOBAHHBIM (TOCEpPEANHE
TEKCTa) CIIOCOOOM.

Ctpanuubl NUCbMEHHBIX PaldoT MAOKHBI HMEThb CKBO3HYK HYMepaluio
apadckumu undpamu no Bcemy tekcry. Homep crpaHuubl NpoCTABJISIIOT B BHU3Y
MOJIA CTPAHMIBI MO HEHTPY 0e3 TOUukM B KOHUe. [lepBoii cTpaHuieil NMCbMEHHOM
paboTHI SBISIETCS TUTYIBHBIN TUCT. OH HE HyMepyeTcs. B pabore BTopoit cTpanuiie



SBIISIETCS COJICPIKAHUE.

TurynbHBI JUCT MOJDKEH COJAEp)KaTh HAMMEHOBAaHWE Y4YEOHOTO 3aBelcHMUS,
dbopmbl 00yueHUs, 0003HaUCHUE XapakTepa padoThl (KypcoBas), ee TeMy, (haMuiIuio,
UM, OTYECTBO BBIMIOJTHUBIIETO €€ CTYJIEHTa, HOMEP Kypca U TPYIIIbI, YYCHYIO CTEIICHb,
JOJDKHOCTH WIIM YYCHOE 3BaHHE HAYYHOTO PYKOBOJHUTENS, €ro (haMUIINIO U WHUITHUAIEI,
rpadsl «laTta cnaum», «lonyctuts k 3ammre», «Jlata 3ammre, «OneHka», MecTo u
roJl HarucaHus paboThI.

OrnaBnenue pabOTHI, KOTOPOE CIEAYET IOCJIe THUTYJIBHOTO JIMCTA, OJIKHO
coJiepKaTh Ha3BaHUS PJIEMEHTOB CTPYKTYPbI paOOThI U HOMEPA JTUCTOB, C KOTOPHIX OHU
HAYMHAFOTCSI.

[Ipn wucmoNb30BaHUU JUTEPATYPhl M IUTUPOBAHUM OTACIBHBIX HAyUYHBIX
MOJIOKEHUN CTYJIEHT 00si3aH OCYIIECTBIATh B CHOCKaX CCBHUIKM Ha aBTOPOB U
MCTOYHHKH, OTKY/Ia OH 3aMMCTBYET MaTepual ((haMuivs 1 MHUAIAAIIBI aBTOPA, HA3BAHUE
paboThl, MECTO U TOJ U3/1aHUsA, KOHKpETHAas CTPaHUIla, OTKyJa 3aMMCTBOBaHa IIUTATa).
[Tpu 3TOM IUTHPOBAHKE TOMYCKAETCS TOJIBKO B OTPAHUYEHHOM 00BheMe, ONPABIaHHOM
LEJbI0 UTUPOBAHUS (J1711 OOOCHOBAHMSI aKTyalbHOCTH PaccMaTpPUBAEMOTr0 BOIPOCA;
JAEMOHCTpPALUN PA3NUYHBIX B3IJIA0B, CYIIECTBYIONINX B HayKe MO MpobIeMaM TEeMHI,
MIOJITBEPIKIACHUS WIIH OITPOBEPIKEHHUS BBIIBUTAEMBIX CTYJICHTOM TE3HUCOB U T.I1.).

[Ipsimoe nMTHpOBaHHWE B TEKCTE 00s3aTeNbHO O(OPMIIIETCS C TMOMOIIBIO
KaBblueK. B cimydae OyKkBaJIbHOIO BOCIIPOM3BEACHUS MOJIOKEHUN HayYHBIX TPYJIOB 0€3
yKa3aHUs Ha MX Ha3BaHUSA M aBTOPOB pacueTHO-rpaduyeckas padoTa K 3allUTe HE
JIOTTYCKAETCS.

B cnucke MCnosib30BaHHBIX MCTOYHUKOB JIOJDKHBI OBITH YKa3aHbl TOJIBKO T€
MaTepHalibl, HA KOTOPbIE UMEETCS CChUIKa (CHOCKA) B padoTe.

Eciu B KypcoBoii paboTe HWMEIOTCS MNPUIOKEHUS, HUX HE00XOIUMO
npoHymMepoBath. Bce nucThl pacueTHO-rpaduyeckod pabOThl  JOJKHBI  OBITh
IPOHYMEPOBAHBHI.

Hywmepamus ctpanui] B KypcoBoil paboTe A0kHA ObITh CIomHoN. CTyaeHT
OTBEYAET 3a TPAMOTHOCTh M aKKypaTHOCTh OGOpMIIEHUS pacueTHO-TpaduuecKon
paboTHI.

Hannume rpammarmueckux, opdorpaduuecknx M MyHKTYalMOHHBIX OIMIMOOK
6o  HeOpexkHoe  odopmiieHHE  pabOTBI  MOXET  MOCHYXKUTh  HPUYUHOU
HEYJIOBJIETBOPUTEIHHON OIIEHKH PAOOTHI.

4. IlopsiioK npeacTaB/IeHUs pacyeTHO-Tpadpuyeckoil padoThl HA 3aLLIUTY
PacuetHo-rpajguueckas paboTa, MOATOTOBIEHHBIA CTYJIEHTOM B OKOHYaTEJIbHOU
dbopme, AoKHA OBITH MPENCTaBJICHA JEIOMPOU3BOAUTENO Kadenphl B CIEIYIOMIEM
KOMILJIEKTE:

B IHChbMEHHOW (opMe B MPOLIUTOM, COPOIIIOPOBAHHOM  WJIU
CKpEIUJICHHOM BHJI€ — | 3K3eMILIsD;

B JJICKTPOHHOM (popMe MOCPEACTBOM HANPABJEHUA HA 3IJICKTPOHHbIN
MOYTOBBIH aapec kadenapsl TPAHCNMOPTHO-)HEPreTHYeCKUX cUcTeM
ttm@chebpolytech.ru — 1 3x3emnusp.

JlenonmpousBoauTens Kageapsl Mocie peructpanuu ¢akrta U JaThl CAa4d PacyeTHO-
rpaduydeckoif paboThI epeiaeT ee s MPOBEPKU HAYUYHBIM PYKOBOIUTEIIEM.
[lepenaua pacuetHo-Tpaduueckoid pabOTBI B AJIEKTPOHHOU (GOpME MOXKET ObITh
OCYILIECTBJICHA IIyTEM HANpaBJEHUA €€ CTYAECHTOM HEMOCPEICTBEHHO HAyYHOMY
PYKOBOJIUTEIO IO 3JIEKTPOHHOM OYTE.
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[locne mnocrymieHus pacyeTHo-rpaduueckoil pa®oTel Ha KadeAapy HaydHBIN
PYKOBOJIMTEIH MMPOBEPSIET €€ B TeUueHne 14 KajJeHIapHbIX JHEH C MOMEHTA MMOCTYTIICHHS
Ha Kadenpy, Mocyie Yyero BO3BPAIIAET €€ JENONPOU3BOJIUTEI0 CO CBOMM OT3bIBOM. B
OT3BIBE YKA3bIBAIOTCS CIEAYIOIINE MOJI0KEHUS:

— HaMMEHOBaHME y4eOHOro 3aBefieHus, Kadenpsl, Gopmbl 00yUeHMUS;

— 0003HaueHHE XapakTepa padoThl (KypcoBas), €€ TemMy;

— (haMuIIHIo0, MMsI, OTUYECTBO BBITIOJIHUBIIIETO €€ CTYICHTa, HOMEP Kypca U TPYIIIbI;

— YYEHYIO CTENEHb, JOJIKHOCTh MM YYEHOE 3BAHHME HAYyYHOI'O PYKOBOIMUTEIS, €ro
(amMIIIHIO ¥ WHUITHAIIBI,

— COOTBETCTBHE NPEJACTABICHHOM pacyeTHO-rpaguueckoil  paboThl  0OUM
TpeOOBaHMIM, YKa3aHHBIM B HACTOSIIMX METOAMYECKUX YKa3aHUIX;

- yKa3aHH€ Ha UMEIOIINECS B KypCcOBOM paboTe HeocTaTKu (Kak 1o gopme, Tak U 1Mo
COJIEp>KaHHIO PabOThl), HE MPEMATCTBYIOIIUE JOMYCKY paOOThI K 3aIlUTE;

— BBIBOJ] O BO3MOKHOCTH JIOITyCKa pacuyeTHO-rpaduyecKkoil paboThl K 3alIUTE.

B cnyyae ecnu mocTaBiI€HHbIE HAy4YHBIM PYKOBOJIUTEIEM BOINPOCHI HE SICHBI
CTYJCHTY, OH BIIpaBE YTOYHUTHh WX y HAYYHOTO PYKOBOAWUTENS JHUYHO BO BpPEMS €TO
€XKEHEJIETbHBIX KOHCYJbTaUM (AeKYypcTB Ha Kadenpe) WM AUCTAaHIIMOHHO Yepes
AIEKTPOHHYIO MOYTY.

B cayvae ¢opmynupoBaHHMs ~ HAy4YHbIM ~ PYKOBOJMTEJIEM  BBIBOJA O
HEBO3MOXHOCTH JIOMYyCKa pacyeTHO-rpauueckoil paboThl K 3allUTe pacyeTHO-
rpaduueckas paboTa MoJUICKUT MOJATOTOBKE 3aHOBO C YYETOM 3aMEUaHUM, YKa3aHHBIX
HAyYHBIM PYKOBOJMUTENIEM, U MOBTOPHOMY MPEICTABICHUIO HA 3aIUTy B MOPSIKE,
IPEeyCMOTPEHHOM pa3jeiaMu 3-5, TOMY K€ HAyYHOMY PYKOBOJMTEIIO.

5. Ilopsiaok 3alUTHI pacuyeTHO-rpaguuecKkoii padboTbl
3amura pacueTHO-rpaduyecKor padOThl MOKET MPOBOAUTHCS TOJIBKO HAYYHOMY
PYKOBOJMTEITIO.
3amura pacyeTHoO-rpaguyeckoil padboThl MPOBOAUTCA B (opMme, YCTAaHOBJICHHOU
Hay4yHbIM pykoBojuTeneMm. [lpu yctHOM ¢dopme 3ammThl pacdyeTHO-TpaduuecKon
paboThl CTYJEHT JIOJDKEH MOATOTOBUTH OTBETHI HAa BOIPOCHI, TOCTaBIICHHBIE €MY
HAy4YHBIM PYKOBOJIUTEIIEM B PEIICH3UHU.
Hayunblii pykoBOAUTENh BIpaBE€ IO CBOEMY YCMOTPEHHUIO 3aJlaBaThb CTYIEHTY
JOTIOJIHUTEIIbHBIE BOMPOCHI JJISl IPOBEPKU YPOBHS U Ka4€CTBA OCBOEHHUS UM 3HAHUU 1O
TeMe pacueTHO-rpadudecKoil paboOThl, a TakKe s JOMOJHHUTEIbHON MPOBEPKU
CaMOCTOSATEILHOCTH BBITIOJHEHUS pPacueTHO-TpaduuecKkor paboThI.
[To wToram 3amMTHl HAY4YHBIA PYKOBOJMUTENH OMPENCISET, MOXKET JId ObITh 3aIluTa
3auTeHa, WK TpeOyeTcs MOBTOPHAS 3alUTa.
ITo utoram nepBoHayaIbLHOM WM (B Clly4ae €€ HeyJauu ) TOBTOPHO 3alIUThl PaC4eTHO-
rpadudeckoil pabOThl HAYYHBIM PYKOBOJIUTENHh CTABUT OTMETKY O 3aIlllUTE PaCcUETHO-
rpadudeckoil pabOThl B 3a4€THON KHIDKKE CTYJEHTAa, B BEIOMOCTH W HA TUTYJIHHOM
JucTe padoTHhl.

IMocae 3ammMTHI peneH3us W pacdyeTHo-rpaduyeckasi padora MNoOAJIEKAT
CKAHUPOBAHUIO CAMHMM CTY/IEHTOM U 3aJIUBKE B JJIEKTPOHHYI0 HH(OPMALIMOHHO-
oOpa3oBaresbHyI0 cpeay (JuekTpoHHOe NOopThoiuo) YedOKCAPCKOro HHCTUTYTA
(pmiuana) MOCKOBCKOIo  NMOJMTEXHUYECKOr0  YHMBEPCHTETA no
aapecy http://students.polytech21.ru/login.php, nociae yero pabora B MUCbMEHHOM
dopMe TmepenaroTCs CTYACHTOM JCJIONPOU3BOAMTENIO [IJIi XpPAaHEHUS B apXHUBe
duimana.


http://students.polytech21.ru/login.php




NEPEYEHb OCHOBHOM M JONOJHMUTEJIBLHOW YUYEBHOM
JUTEPATYPbI, HEOBXOJUMOM /IJI1 BBINOJHEHHUS PACYETHO-
I'PA®UYECKOUN PABOTHI
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BBEJIEHHUE

CloXHas TeXHWYecKas CHCTEMa- TpyGOIPOBOIHONO TPAHCIOPTa Xapak-
TEPU3YETCs IMOBBIIIEHHOH OTBETCTBEHHOCTBIO, OCOOEHHOCTSMH AaHTPOIIOIE€HHOTO
BO3JIEMCTBHS Ha MPUPOJHYIO CpeAy. DTO CBA3aHO C TEXHOJIOTUEH TPaHCIOPTHPOBKU
NpUPOAHOro rasa, HedTH, HEPTENPOAYKTOB U KOHCTPYKTHBHBIMH pEUIEHUSIMHU
TUHEHHONM 4YacTH M Ha3eMHBIX COOpyxeHui Tpybonposomos. Kak mnpasuio,
B3aMMOBJIUSHUME TPYOONPOBOAHBIX KOMIUIEKCOB H UPHUPOAHON Cpeabl HOCHUT
HeraTuBHEIN XapakTep. OTCI0O4a U OCHOBHAs 3a7ada: ¢ OLHON CTOPOHEI, CBECTH K MH-
HHMYMY TEXHOTE€HHBIE BO3JCHCTBHS B INEPHOJ CTPOMTENLCTBA U IKCIUTYaTallHH
TpyOOlIpOBOAOB, € JPYro, ocnabuTh OTPUUATEIEHOE BIUSHHE ITPUPOIHBIX
KOMIIOHEHTOB Ha Ha/Ie)KHOCTh U 0€3011aCHOCTh TpyOOTIpOBOAHEIX 0OBEKTOB.

CoBpeMeHHBIE MarucTpalbHble ra3ompoBojsl aAuamerpoM 1o 1400 MM ¢
pabouyum paBnenunem gno 10 MIlla npexncrasisior coboif MO CyIIeCTBY
B3pbIBOIIOJKAPOOMACHBIH  COCYZl NPOTSKEHHOCTBIO B THICAYM  KUJIOMETPOB,
paspylleHMe KOTOpPOIrO CBSi3aHO € KPYIHOMacIUTaOHBIMH  3KOJIOTUYECKHMH
NOTEPAMHY, B IIEPBYIO OYepelb, H3-32 MEXaHUYECKUX U TepMHYECKHX [OBPEXIACHHUH
npupongHoro yanamadra. VHele 3KOTOrudeckue MOCIEACTBUS HMEET aBapuiiHas
cUTyauus Ha HedTe- U HedTenpoAyKTONpoBoaax. B 3ToM ciyyae TOMHHHPYIOUIVIO
poJib Urpaet GakTop riodanbHOTO 3arpsA3HEHHs BOJIOEMOB U II0YB.

OcHoBHEIM  mokaszareneM  6e30macHOCTH  SABASIETCS  PHCK,  KOTOPBIA
npeacTaBiseT co60M BEepOATHOCThL BO3HMKHOBEHHS omnacHoro cofseitThs. Cucrema
TIPUHATHS pelleHuHd 1mo obecneyeHnio 0€30MACHOCTH HOCHUT Ha3BaHHE YIIpaBJIEHHE
PHCKaMH.

OKOJIOTHYEeCKUE PUCKH BBIPAXKAIOT ONMACHOCTH HETATHBHBIX BO3JEHCTBHUH Ha
IIPUPO/LY, HapyILIEHHs] HOPMAaJIBHOIO CYIIECTBOBAHUA OHOLEHO30B, AerpadalliH M0YB,
YXy/ALIEHHUST BO3yWIHOTO OacceiiHa. [IoHATHE 3KOJIOrHYecKOoro pucka MPHIOKHUMO K
MacIuTabaM HaceNeHHOro IYHKTa, peTHOHA UM BCEH TIIaHETHI.

JUis cBeneHUs K MUHHUMYMY BpeIHOTo BoszaedcTBus o0bekToB HI'K Ha
OKPY3KaIOLIYIO Cpelly pelycMaTpUBalOTCs CeAYIOLIHEe MEPOTIPHSTHS:

PalMOHAIBHOE  pasMElleHHEe COOPY)XXeHHH ¥  OTKPBITRIX IUIOMANOK C

000pyZI0BaHUEM C MHHUMAIIBHBIM OTBOJOM 3€Mellb B TIOCTOSTHHOE IMOJI530BaHHE;

OpraHu3alnHs NPOU3BOACTBEHHBIX 0a3 M JIpyrux OOBEKTOB B COOTBETCTBHH C
TpeOOBaHUAMH OXPaHbl OKPYXAOLIEH MPHPOXHOM CPEIBI;
* JKECTKMH KOHTpOIb paboTsl 000pYJOBaHHS U TEXHUKHU C (ENIbI0 CHHXKEeHUsA COPOCcoB
¥ BEIOPOCOB 3arpA3HAIOIIUX BEILECTB:
" MCTIOJIb30BAHUE HOBEHUIMX TEXHUYECKUX PELICHHH U COBpPEMEHHOro o0opyIoBaHUS
IUTsl OCHALIEHHs BHOBb IIPOEKTHPYEMBIX HeTerasoBbiX 00bEKTOB.
* OpraHM3auMs IPUPOIOOXPAaHHOTO MOHUTOPHHTA.

Llenbro KypcoBoro mpoekra «JKOJOMHYHOCTE M 0€30MacHOCTh MPOEKTa» B
HedTerasoBoM Jeje SABIAETCS OCBOEHME OCHOB JKOJOTHYECKOHW M IPOMBIIIEHHOM
0€30I1aCHOCTH, 3HAKOMCTBO € HOPMAaTHBHO — TIPaBOBOM JOKYMEHTallHeH II0



0DeCrie4eHHI0 3KOJIOTMYECKOM M MpPOMBIIUICHHON Oe3omacHocTH Ha 00BeKTax
Hed)Tera3oBoro KoMIuieKca.

B xozne ocBoeHMs Kypca CTYACHT AOIKEeH
- 3HATh: MCTOYHHKH, NPHYMHBI M XapaKTep BO3HUKHOBEHHs OJKOJOTHYECKHX H
IPOMBIIIUIEHHBIX  OMAacHOCTEH, IpaBWla 3KOJIOTUYECKOM M  IPOMBIIJIEHHON
Oe3omacHOCTH B He(TAHOM M ra3oBOH IMPOMBINUIEHHOCTH, OCHOBHBIE IOJIOXKEHHUS
OeHCTBYIOIEro 3akoHoxdaresbctBa PP 00 3Komorvueckod M IPOMBIIUICHHOH
6e30MacHOCTH, HOPMATHUBHO-TEXHUYECKHE [OKYMEHTHI, IeHCTBYIOIIHE B JaHHOH
chepe, mnpuHIMOB paboTel o0OpyZOBaHMS B He@TerasoBoM Jene MW €ro
9KOJIOrHYeCKKe U MPOMBIILIEHHBIE ONTaCHOCTH;
- yMeTb: HMMETh HaBBIKM BBIABICHUS M YCTPAaHEHUsI [PUYMH OSKOJIOTHYECKUX H
TOPOMBILIUIEHHBIX OIACHOCTeH B He(Tera3oBoM Jene, NPUMEHSTh OCHOBHBIE
[OJIOKEHHUS  TIPOU3BOJCTBEHHOIO  JKOJIOTHYECKOr0  KOHTpONS, METpOJIOTHH,
CTaHAapTU3ALKH, CePTUPHUKALINH;
- BIANeTh: HABBIKAMH OLEHKM SKOHOMMYECKOro ymepba npH HOCIEACTBHAX OT
HApYLIEHHUs HOPM JKOJOTMYECKOH M MPOMBINUIEHHOM  6€30MacHOCTH, HaBbIKAMHU

MPOU3BOJACTBEHHOI'O MECHEPKMEHTA U YIIPABICHHSA HEPCOHAIOM.



1. MPOHU3BOACTBEHHASA CAHUTAPHUA

1.1. Pacuer HCKYCCTBEHHOr0 OCBellleHHS
Tabmuua 1.1
HUcxoanble 1aHHbIE
B HT Pasmeps! nomelesus, M
apxa y MEDPBI 1T Be € - R i K komp k, H,,, -

1 12 6 4,0 0,40 0,15 0,14 1,5 0,8
2 12 9 4,0 0,20 0,40 0,24 2,0 1.2
3 15 9 4,0 0,14 0,59 0,30 1,8 1,4

[Ipumevanue. BeicoTy H, OT MOTOJIKA 10 CBETHILHUKA NPHHATE paBHO# 0,2 ...0,6 M.
Ilopsiaok BeIHO/IHEHHS 3aJaHHS

1. OnpenenuTh paccTOSHHE MEXAY LEHTPaMU CBETHUJIBHHKOB U BBICOTY HX
nojBeca.

2. OnpeenuTh TpeOyeMoe YHCIIO CBETHIHHHUKOB.

3. Haiitu uHzekc (reoMeTpHYeCKHil MapaMeTp) MOMEIICHHUA.

4. B CcOOTBETCTBMHM C 3aJJaHHBIMH 3HAYEHUSMH MHHHMAIBHOTO pa3Mepa
00beKTa pa3TH4YeHHs, KOHTpacTa M (OHAa YCTAHOBUTH pas3pARl U MOAPa3psl
BBITOJTHIEMBIX paboT MO 3pUTENBHOH HANIPSHKEHHOCTH.

5. OmnpenenuTh HOPMHPOBAaHHOE 3HaYEHHE OCBEILEHHOCTH AN cay4as ofLgero
UCKYCCTBEHHOIO OCBELI{CHHUS.

6. BBITIOJTHUTE pacyeT CBETOBOIO IMOTOKA OJHOTO CBETHJILHHKA.

7. Tlo pacueTHOMY 3HaYEHHIO CBETOBOIO I1OTOKA BEIOpATh THIM JIaMITHL.

8. CorocraBUTh pacyeTHOE 3HAYEHHE CBETOBOTO IOTOKA JIAMIIBI CO CBETOBBIM
MOTOKOM BBIOpaHHOH JIaMITBI.

9. Onpenenuts KOIWYECTBO JIAMII.

10. BBINONHUTE pacyeT MOIIHOCTH,
OCBELUEHUS.

11. BBIIOMHUTE OTYET O NMpOJENaHHOH padoTe.

notpebnsemMoit cucremor oOmero

MeToan4eckne YKa3zaHud

PanuoHallbHOE OCBELEHUE TODKHO OBITh CTIPOSKTHPOBAHO B COOTBETCTBHH C
HOopMamH, npusefeHdbiMM B CHull 23-05-95, a Taxke peKoMeHIaUMsIMHU,
U3JI0XKEHHBIMH B JiuTepatype [3, 5 ].

C y4eToM XapaKTepUCTHKH 3pHTENIbHBIX pPaboT (MHHHUMAIBHOTO pa3Mepa
00BeKTa pa3sNUYeHHUS Opin, KOHTPacTa 006BveKTa ¢ oHoM K, a Takke koddduunenTa
OTpaXeHHUs k,,) ONPEIeNAT pa3psal U TOApa3ps] 3PHTENBHOW paloThl, a TaKxke



e peesapyg wimgav manamaibHyl)  OCBCHICHHOCTE pPaO0YUX TMOBCPXHOCTEH L, AN
obuiero ocsemenus (Tabm. 1.2).
Tabnuua 1.2

HopMb!l NpoeKTHPOBAHHS HCKYCCTBEHHOTO OCBelleHUs [24]

- R— OcBemeHHOCTS E,, 1K
KapakTepucTy aime Pa3span [Monpas KonTpact
ka spmezbﬂoﬁ CI)JG‘I:CK'II‘:; 3pmeJI1JLH0ﬁ 3pufrlznbz’cl)l; 06::pm c b(m:,al{mpmmKOMGPIHHIIMG'I%
pabotel | paznuueHus, | paboThi paboTsr (hoHoM ok e aHHOe ofmee
MM OCBELIEHHE iy
a Mallbli TEMHBIH 5000 1500
0 Manblfi | CpegHmMi 4000 1250
CPEAHHH | TEMHBIN
Elannmcme i B Mambli | CBEeTJIBbIH
i 0.15 I cpemnuMii | cpemHMi 2500 750
TOYHOCTH : 6onbImIONH | TEeMHBIH
r CPEAHHH | CBETJIBIH
OonblIo# | CBETNBIH 1500 400
Oonsioii | cpenuuii
a MaJTblit TEMHBIH 4000 1250
¥ Malbli | cpenHuit 3000 750
cpenHuid | TeMHBIH
Ouens B MaBlii | CBETJIBIH
Beicoko# | 0,15...0,3 11 CpenHHM | cpeaHMi 2000 500
TOYHOCTH OonbInoi | TeMHBIH
r CpeHUM | CBETJIBIA
OONBIOH | CBETNIRIH 1000 300
6osbimoit | cpenuui
a MaJbIid TEMHBIH 2000 500
6 Madblii | cpeaHUi 1000 300
CpeHMH | TeMHBLIH
B MabIi CBETJIBIH
Bricokoit 0,3...0,5 T cpeaHui | cpeaHmit 750 300
TOYHOCTH Oonpioi | TeMHBIH
r CpeHHH | CBeTIBIH
OONBLION | CBETIBIH 400 200
Oonbmoii | cpeaHui

OnpezenstoT pacCTOSHUE d, M, MEXITY LIEHTPAaMH CBETHJILHUKOB!
a=(0,75 ... 1,5) ~H,,
rae H,- BeicoTa noJBeca CBETHIIBHUKOB Haj pabouyeil MOBEPXHOCTHIO, M.
YucnolN, CBETHIBHUKOB C TIOMWHECUEHTHBIMH JTaMIIaMH
S

N, =—,
aM



roe M - paccTOsHHE MEXAy NapalUle]bHBEIMA pSAaMd CBETHUIBHMKOB, M. B
COOTBETCTBMH C TNPAKTHYECKHMH peKOMeHJauusMH npuHumaotr M > 0,6 H
OnTtumaneHOe paccTosiHne M =2...3M.

BeicoTy moaBeca CBETUILHUKOB HAaXOAT 110 GopMyJe

H.=H-(H, + H,),
rae H, - BBICOTa pacrnoioxkeHUs paboyei MOBEPXHOCTH OT YPOBHsA mona, M; f, -
PacCTOSIHUE OT IOTOJIKA MIOMEIIEHUS 10 LIEHTPa CBETHIIbHUKA, M.

IlpaMeHsss METOA CBETOBOTO IOTOKa, B pacyeTax OOIIEro OCBELICHUSA
FOPH30HTANIbHOH paboyell MOBEPXHOCTH HAXOAAT BEJIMYHHY CBETOBOTO IOTOKA @, .,

OJHOI'0O CBCTHJIBHHKA!
2 En Skmin k:r
rpacy ’
N.n

rne E, - HOPMHpPOBaHHas OCBEINEHHOCTb, JK;k

@

oin- KO3dHUIMEHT MUHUMaIBHOH
OCBEIEHHOCTH, BBIYUC/IAIOT KaK OTHOIIEHHEK,, =E./Emin (418 JIOMHHECHEHTHBIX
namn k., = 1,1) ; 3nece E., Emin - COOTBETCTBEHHO CpellHEE M MHUHHUMAIBHOE
3HAYEHUS OCBEIISHHOCTH, JK; k, - K03$(HULHEHT 3anaca, 3aBUCUT OT 3allbUIEHHOCTH
NIPOH3BOACTBEHHBIX IOMeIleHUH ( I8 [MOMEIIeHHH C OTHOCHTENBHO OOJBLINM
BBIZIEJIEHUEM NBUIH &, = 2, co cpenHuM - k; = 1,8, ¢ manbmm - &, = 1,5 [5, 8]); » -
KO3(hHIIUEHT HCNONB30BaHUS CBETOBOTO IIOTOKA, ONPEAS/sIIOT B 3aBUCHMMOCTH OT
noka3satens (MHJIEeKca) i TOMEeIeHUs :

' S

[#.(4+B)]’

rae A, B - COOTBETCTBEHHO I/IMHA M IIMPHHA TNOMEINeHus, M;H .- BelcoTa nojaseca
CBeTWJIBHUKA HaJ pabouell MOBEpXHOCTHIO, M; S - TUIOIAAb TTOMEILISHHUS, M

3Ha4YeHUs KO3(DQPUIIUSHTa HCIOJIB30BAHUS CBETOBOIO IMOTOKA IPUBEAECHBI B
tabm. 1.3.

CBeToBoH MOTOK BEIOpaHHOM NMaMIIbl JO/DKEH COOTBETCTBOBATh YCIOBHUIO:

By paee = (0.9...1,2) @, magi,
Tabnuna 1.3

3HayeHus KOS(I)Q)HL[HGHT& HCIIOJIE30BAHHUA CBETOBOI'O ITIOTOKA

IMokazarene 1 2 3 4 5
(uHnexc)i

Kospdunuent | 0,28...0,46 | 0,34...0,57 | 0,37...0,62 | 0,39...0,65 | 0,40...0,66

1€ D, a5, - CBETOBOHU MOTOK, BbIOpaHHbIi 110 Tabnuue 1.4.



iaojianoa 1.4

CBeToBbIE H 3JIEKTPUYECKHE NIaPAMETPBI JIOMHHECLIEHTHBIX Jamil [13]

Tom CBeTOBO#M CaeroBas Tum CeeToRO#H CeeroBas oTaava,
MMOTOK, JIM otaa4a, IM/BT MOTOK, JIM am/BTt

JIALL 20 820 41,0 JIALT 40 2100 o
JII 20 920 46,0 JIJ1 40 2340 58,5
JIb 20 1180 59,0 JIb 40 3120 78,0
JIILT 40 1450 48,2 JIJILT 80 3740 46,8
JIJT 30 1640 54,5 JIIT 80 4070 50,8
JIb 30 2100 70,0 JIb 80 5220 65,3

Momnocts P, kBT, notpebnsiemas cucteMoit 001Iero ocBeIleHus, ONnpeaesorT
no gopmyiie

P=pNyn,
rae p - MOUHOCTB JlaMnbl, BT; # - 4Kiclio 1aMn B KOHCTPYKI[MH CBETHIBHHMKA (1A
JIFOMHUHECHEHTHBIX JIaMIl #= 2 WK n = 4).

1.2. Onpenenenne Bo3AyXo00MeHa B MPOH3BO/ICTBEHHBIX NOMEIeHHAX

Tabauua 1.5
HcxoaHble JaHHBbIE
i ?ep;ggl:f R g G.e, Mr/u |TLOK, Mr/M?| P e, KBT dyd, r/kr ",
1 BeH3uH TOIMBHBIH 30000 100 32 13,6
2 Okcup yriepoja 6000 20 4,5 12,3
3 I1eu1B 2000 6 2k 13,4

1.

IMopsinok BeINOIHENUS 3aJaHHA

BElIECTB B BO3yXe paboyeit 30HbI.

2.0npeieliTh PacXod MPUTOYHOIO BO3AyXa, HeOOXOMUMOro uis yJalleHus

H30BITOYHOM TEIIOTHI U3 MIPOU3BOACTBEHHOTO IOMEIISHHS.

3 HpHBeCTH pacdeT TEIUIOBBIACIECHHUA OT COJIHEYHOH pagHaliyd O

OCTEKJIEHHBIX [IOBEPXHOCTEH.

4, PaccyuTaTh KOJIMYECTBO TeEIIA,

YCTAHOBJICHHBIMH B IIOMEUIICHHUH.

5. IlpomsBecTH pacyeT Temjia, MOCTYNAKOMEro OT MCTOYHHKOB oOmEero

HNCKYCCTBEHHOIO OCBCHIEHHAA.

BBINCIACMOrQe JJICKTPOIBUIAaTCIIAMUA,

BEINONHUTE pacyeT BO3AYX00OMEHa MO YIAlNeHHI0 H30BITKA BpeNHBIX




6. OrnpenenuTs KOJIHMYECTBO TeIa, BBIAENSEMOro OOCITYXHBaIOLIUM
MepCOHaIOM TP BBITNIOTHEHUH paboT CpenHEH TAKECTH.

7. OnpenenuTh pacxox IMPUTOYHOTO BO3/1yXa, HEOOXOAMMOIro I yAaleHHs
BJIaru u3 paboyei 30HBI.

8. BRINONHHTH pacyeT KPAaTHOCTH BO3MyxooOMeHa M COIOCTaBHTH €€ C
PEKOMEH Ty eMbIMH 3HAYEHUAMH.

9. BBIMOTHHUTH OTYET O TPOAENIaHHOH paboTe.

MeToanyeckune YKa3aHHus

Heobxoaumerii Bo31yxooOMeH OINpeRensiOT M3 YCJIIOBHHM IIDOH3BOACTBA H
Haau4us U30BITOYHBIX BPEJHBIX BEIIECTB, SBHOW TEIUIOTHl W BJIard B BO3IYyXe
paboueit 30HbI [8].

Bo3nyxoobmen W, M4, 1o yAalleHHI0 H30BITKa BpEJHBIX BEIIECTB

OTpeIensioT 1o hopMmyJe:

G
W=t

B.B b1
Qyz =~ Imp

rneG,, - KOJUYECTBO BBIIENSEMBIX BPEIHBIX BEIIECTB, MIVY; ¢y - KOHUEHTpALHA
BPEAHBIX BEIECTB B YIAISEMOM BO3yXe, MI/M’; Gnp - KOHLEHTpALHMs BpPEeJHBIX
BELIIECTB B IPHTOYHOM BO3yXe, MI/M’.

KoHueHTpauusg,, BPEOHBIX BEUIECTB B yJAIS€MOM BO3JyXe He JOJDKHA
NPEBBILIATE npedenvHo donycmumyio, T.e.q,, < ITJIK (B pacyerax NpUHHMAIOT G, =
ITJK), a KOHIEHTpauus g,, BPeOHBIX BEINIECTB B IPHTOYHOM BO3AyXe B pacyeTax
npuHUMaeTcs ¢, = 0,3 I1IK).

Pacxol TNPHTOYHOTO BO3NYXa W,, M'/4, HEOOXOOMMBIN AL YHAICHHS
H30BITOYHON TEMIOTHI:

WT =—_______336Q“35 "
cpnv(lzm < tnp)

raeW, - pacxon MPUTOYHOIC BO3AYXa WU YAAJIEHUS SBHOH TEILIOTHI, M4 ¢ -
ylIenbHas TeIUIOEMKOCTh BO3JyXa IpH I[IOCTOSHHOM JaBleHHM, paBHas 1,0
kx/xr*°C; p,, - TUIOTHOCTH NPUTOYHOTO BO3IAYXa, Kr/m>; o - TeMIleparypa
yAaJseMoro Bo3ayXa (BeIOMpPAIOT B COOTBETCTBHHU ¢ Taba. 1.6 ¢ y4yeToM Kareropuu
BBITIONTHAEMBIX PaboT cpellHeH TSDKECTH Ui Teruoro nepuwona ropa, “C); £, -
TeMIIepaTypa MPHTOYHOIO Bo3xyXa (NpuHEMaT Ha 3...7 °C Hibke TeMIepaTypsl
yaangeMoro Bo3ayxa, “C).



Tabnuua 1.6

OnTuMabHbIE HOpMBI ITapaMETPOB MHKPOKJIINMATA IIPOU3BOJACTBEHHBIX TIOMeLIeHUH

CesoH roaa Kareropus pabot Temnepatypa, °C OTHocuTenbHas CkopocTb ABHXCHHA
BIIAXKHOCTE, % BO3IyXa, M/C, He
6onee

XO0JIOAHBIH H Jlerkas 1 20...23 60...40 0,2
NepeXOaHbIH Cp. xectn 11a 18...20 60...40 0,2
Cp. Tsoxectu 116 ) § AR L 60...40 0,3

Tsaxenas 16...18 60...40 0,3

Tennpit Jlerkas la 2 Ay 60...40 0,2
Cp. axectn 11a 21..:25 60...40 0,3

Cp. Txectu 116 202,22 60...40 0,4

Tsoxenas 111 18...21 60...40 0,5

3
[L10THOCTE p p, KI'/ M°, IPHTOYHOTO BO3/lyXa HAXOAAT PACYETHBIM ITyTEM:
353

TR

H36brTouHas terota (J,.s onpeaenserca ¢ yueToM temial,., OT COIHEYHOH
paiMaliy, MOCTYIAIOMEeH 4Yepe3 OCTeKJIEHHble NOBEPXHOCTH (OKOHHBIE [TPOEMEIL);
teriagd; os, BBIACNAEMOIC 3/1€KTPOIBUTATENISMH YCTAHOBOK; Teria(), .., BBIAEISEMOTO
HCTOYHHUKAMH HCKYCCTBEHHOIO OCBEILEHHA U paboTaroMM nepcoraioM Q,:

Qu36 1 rom % Qa.ds + roe % Qp'

Tennoseipeneuus ,.n,, BT, OT COJHEYHOH paguanuy IS OCTEKJICHHbIX
[IOBEPXHOCTEH:

rom =] aanc. pKocm .
rIe a - CBEeTOBOH kKo3dh¢uIueHT;, S, - MIoImajb MNoja NPOU3BOJICTBEHHOTO
TNIOMEIIIeHHs, M ; g p - TENIOBBIACIECHHA OT COJIHEYHOH paaualnH, BT/M; Kocm -
K03 GUIMEHT, yYUTHIBAIOILMH CONHLE3aIUTHBIE CBOMCTBA OCTEKIECHHUS.

CperoBoif KOIQOHULUMEHT a, NPEACTABISIOIMNA OTHOIICHHE CyMMapHOH
IUTOLIaM OKOHHBIX TMPOEMOB K IUIOL@AW [10Jla IIOMELICHHSA, pPEeKOMEHIyeTcs
npuHAMaTe B npegenax ot 0,08 xo 0,20. ITo ganHsIM [29] KOIHYECTBO BHIAEISIEMOIO
Teria OT COJHEYHOW paJdaluy I[pd OKHAX ¢ JBOMHBIM OCTEKIEHHEM C
METAUITMYECKHMHM  TieperieTaMd (B ciydae OpHEHTAlHH Ha BOCTOK TNpH
reorpapuueckoit wmpore 55 °) ¢q. , = 70...210 Bria’. Koadduupenr,
XapaKTEPU3YIOLIN CONHLEe3aIUTHbIE CBONCTBA OCTEKJIEHH, BBIOUPAIOT B IHAmNa3oHe
Koem = 0,25...1,13.

Konuyectso TemnaQ, 4, BT, BbIAEIAEMOr0 3JIEKTPOABHIaTENISIMH, ONPEAE/IAIOT
IO CIIPABOYHBIM JAaHHBIM [25] B COOTBETCTBHH C BBIPAKEHHEM:

Oso0=10° Py oeninanina,
rae P, s - YCTaHOBOYHAS MOIIHOCTH 3JeKTpojsuraresiei, KBt; n - koapduuuent
HCTIO/I30BAHHA YCTAaHOBOYHOM MomuHOCcTH (7, = 0,7...0,9); 72 - xoa(puumeHT
3arpy3KH YCTAHOBOK,  MpeACTaBIAIOUMI OTHOIUEHHE CpenHeH noTpediseMoi

pz‘d

10



MOIIHOCTH K MakCHMaJlbHO HeoOxomumou (n, = 0,5...0,8); 73 - xo3adpduumeHt
OJJHOBPEMEHHOCTH paloThl 3JeKTpojaBUrarenei ycraHook (n3 = 0,5...1,0); n4 -
KO3QHUIHEHT, XapaKTEPU3YIOUIHH KO0 MEXaHHYECKON SHEPrHH, MpeBpaTUBLICHCS
B termio (4 =0,5...0,6).

Pacuer temnaQ,., BT, OT HCTOYHUKOB HCKYCCTBEHHOTO OCBEIEHHUA BEIYT IO
thopmyne:

QOCG’z Kmn P’
roe Kum - KOIQQUIMEHT TEIUIOBBIX NOTEPD (Kny = 0,55 B Cilydae JIFOMHUHECIIEHTHBIX
NAMIT; Kn, = 0,9 - B ciiydae jamin HakaauBaHus), P - MOIIHOCTb CHCTEMBI oOuiero
ocBellleHus, KBT.

KonuvectBo TennaQ,, BT, BeienseMoro o6cryKHBAOIHM NE€PCOHATIOM:

Op =npdp ,
r7ie 7, - KOJIMYecTBO pafoTaloMX B IPOU3BOJCTBEHHOM INIOMEIIEHHH; g, - TEIUIOTA,
BhIZie/issieMas OJHUM 4esloBekoM, Bt (Tabmn. 1.7).

Tabnuma 1.7
KOHquCTBO TCIlIAa, BBIACNSEMOI0O OJHUM YEJI0OBCKOM
Brinonusemas pabora Temno, Bt
TMOJIHOS ABHOE
npu 10 °C mipu 35 °C npu 10 °C npu 35 °C

B cocTosguuH nokos 160 93 140 12
®uzugeckas pabora:

- J1erxkas 180 145 150 <
- CpEIHEH THHKECTH 215 195 165 5
- TSDKenas 290 290 195 10

PacxoaW,, M’/u, MIPUTOYHOTO BO3AyXa, HEOOXOAMMOre i yAaJeHHs BIary,

BBIJICTTUBLICHCS B TOMeIlleHUH [29]:
G

s en,
iz pnp(dyd _dnp] 5

raeG,, - Macca BOASHBIX NapoB, BRIACIAIOMMXCS B NOMEIICHUH, I/4 (HaXOAAT Kak
MIPOM3BEACHNE KOJIUYECTBAa BJArM, BBIACIAEMON ¢ MOBEPXHOCTH KOXH U U3 JIETKHX
qenoBeka (Tadu. 1.8), Ha KoauYecTBO pabo4YMX B NMPOU3BOACTBEHHOM MOMEIIEHHH);
dys , dyp - COAEPKAHME BIar¥ B yJals€MOM U NPUTOYHOM BO3NyXe COOTBETCTBEHHO,
I/KT.
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Konuyectso BJIard, BBIJACIIACMOE C IOBEPXHOCTH KOXH
H M3 JICTKHMX YC€II0OBCKAQ, T/MHH

Tabmuma 1.8

XapakTepucTHKa MHTEeHCHBHOCTE Temniepatypa Bo3myxa, °C
BBITIOJIHAEMOIi TpyZaa, Bt
paBorna 16 18 28 35 45
TMoxoii 100 0,6 0,74 1,69 3,25 6.2
Jlerkas 200 1,8 2,4 3,0 5.2 8.8
Cp. TsKecTH 350 2,6 3,0 5,0 7,0 1.3
Taxenas 490 4,9 6,7 8.9 11,4 18,6
Ouens TOKENAA 695 6.4 10,4 11,0 16,0 210

Jns onpenenenus norpebHOro Bo3ayxooOMeHa U ero KpaTHOCTH HEOOXOIUMO
CpaBHUTH BelW4uHBl W, ., W, u W, , BoIOpaTh HauOGOIBINYIO U3 HUX H MOJICTABUTH B
opmyuy:

W
K=—.
vV

c

rae K - kpaTHOCTh BO3AyX000MeHa, y ™l ¥ - Heo6Xx01uMBbIit BO31yX000MeEH, M/ y; V, -
cBobomHEIH 0OBeM momelieHus, paBHbll 80% mnonHoro obbvema (o rabapUTHBIM
pa3Mepam) MOMEIIEHHS, M .

PexoMenayemeie 3HaueHUs KpaTHOcTH K BO3MyxooOMeHa i HEKOTOPBIX
BHJIOB TEXHOJIOTMYECKHX NPOIECCOB M NMIPOU3BOICTB [29]: y4acTOK OKpacKU U CYIIKH
- 17; y4acTOK CBapKH - 26; y4aCTOK PeMOHTA 3JieKTpooOOpyI0BaHus - 15; Ky3HeuHoe
ornenenue - 20.

1.3. Pacuer MexaHHYeCKOM 0011e00OMEeHHOH BEHTH/ISALIHH

Tabnuma 1.9
Hcxoanpie 1aHHBbIE
BapuaHt KonuuecTBO MECTHBIX
LM Ucps M/C COMPOTHBJICHHH H, Ia
koneHo @ =90° | skamo3u-bixos
1 16,5 8.3 2 2 370
2 12,8 10,1 1 1 230
3 21,4 7,5 3 200

IMopsinok BHIHOJIHEHHS 3aXAHUA

1. OnpeaenuTh NPOU3BOAHTENBHOCTE BEHTUIISATOPA.
2. BEINMOMHUTH pacyeT NOoTeph HAanopa Ha IpsAMbIX y4acTKaX BO31yXOBOJIOB.
3. PaccyMTaTh MECTHEIE IOTEPU Hamopa B u3rubax (koJjieHax) U JKajlo3H.



4. OnpenenuTs NOTEPH HAIOpa Ha yYacTKe.

5. BBUMCINTE CyMMapHble MOTEPH Hamopa (C Y4YeTOM IIOTEph Hamopa Ha
JIMHUK) ¥ IPUPABHATE HAMOPY BEHTUIIATOpA.

6. B COOTBeTCTBHMH C HOMOrpaMMOW [N MNOJNYYEHHBIX 3HAYCHHUH
IIPOM3BOIUTCIBHOCTH U HAIIOpAa BEHTHJINTOPA BEIOpATh €ro HOMeP.

7. Onpenenuts Oe3pazmepHOe HYHCIO, KOIQOUIMEHT NOJIE3HOrO AEHCTBUS

BEHTUJIATOPA.
8. PaccyutaTh 9ucio 060pOTOB BEHTHIATOPA.
9. BBIMONHUTE pacyeT MOIIHOCTH 3JIEKTPOBUIATENs Ha IIPUBOJ BEHTHIATOPA.
10. Y6enuThcs B BBINONHEHHH YCIIOBHS CHW)KEHHs IIymMa npu pabore
BEHTHJIATOPA.
11. BBITOJHUTE OTYET O npoaenaHHoi padore.

MeToan4yecKkHe yKa3aHHA

[Ipu pacuére mapaMeTpoB BEHTHJIALIMU BBIYEPYHBAIOT CXEMY BEHTHIISAIIMOHHOM
CETH B COOTBETCTBHH C pa3MeIleHHEM NPOU3BOACTBEHHBIX IIOMELICHHH ¢
0603HaYeHHEM MECTHBIX COMPOTHUBICHHH (ITOBOPOTOB, IIEPEXONOB, KAIO3H U AP.).

Cetp pa30uBalOT HAa Y4YaCTKH, ONpEAeNAlOT /ANUHY, JuaMmetp Tpy6
BO3/IyXOBOJOB Ha y4acTKax.

OnpenensioT NPOH3BOAHTENBHOCTE W, BEHTHIIATOPA!

We=kW.

B pacuerax nmomb3yrorcs k03¢ dHUIMEHTOM 3amaca k;, KOTOpblil M3MeHsieTCs B
npegenax or 1,2 po 1,8; norpebGHbIM BO3myxo0o6MeH W MPHHHMAKOT paBHBIM
HaubOJbIIEMY 3HAYEHHIO BO3[yX0oOMeHa, HalJeHHOMY IUIS yJAalleHUs H30BITKOB
BpEeJHBIX BELIECTB, TEIlIa U BJIArH.

PaccuuThiBaioT notepu Hanopa H,, [la, Ha npsMeIX y4acTkax Tpyd
BO3yXOBOJOB O (opMyIie:

_Apyvg,
ol I

KoaddummedT A, yUHTHIBaOIMKA COIPOTHBIECHUE CTATBHON INagkoi TpyOwl,
paBeH 0,02; npuHATBIA BHYTpeHHHH auamerp Tpyoel d = 0,30 M; v,, - cpeanss
CKOPOCTh BO3yXa Ha y4acTKe CeTH, M/C.

PaccuuteiBaror MectHbie nortepu Hanopa H,, Ila, B mepexomax, u3rubax,
KAMKO3U U Jp.:

H. =054, p,,pucp"'.

KosdpduuueHnt A, MeCTHBIX MOTEph HATOpa Ul KOJEHA C YIJIoM H3ruda a =
90° A, = 1,1; [ MecTHOrO COTIPOTHB/EHHS "Kamo3u-BeIxon" - A, = 3,0 [15].

Onpenensrot norepH Hanopa f,,, Ha y4acTKe:

Hyu = Hn T Hu-

Onpenenstor Hanop BeHTHIsTOpa H,, [Ta,

H, = H, + Hj,.

H
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Unpefie/IuB Hanop BeHTHAsATOpa H,, BbIOHpaloT HOMep MNe BEHTWIATOpA, TIpU
9TOM 00eCneYnBal0T HEOOXOUMYIO IPOU3BOAUTEILHOCTE W,

Onpenensior Ge3pasmepHoe 4ucio 4, KOIQ(HUUEHT IOJE3HOrO IeHCTBUSA
BEHTHJISATOPA #, TIOPANOK ONpeAeleHHs MapaMeTpoB I[I0Ka3aH Ha pPHCYHKE
crpenkamu. Ilpu 3ToM HeoOxoauMo o0O6ecHeYHTh MAKCHMAIbHOE 3HAYEeHHE
koabhuumenTa 7, .

Yucno 060poTOB BEHTUIISTOPA 71, ONPENENSIOT 110 hopMyiie:

A
e

Pacuer momuoctd P,, KBT, anekTpoaBuraTens s NPHUBOJA BEHTHIATOPA

BEIMTOJIHAIOT 110 hopMyITe:
e AL
3,6-10°n,n,

Koadduuuenr 7, monesnoro aeicreus nepenauu #,= 0,90..0,95.

HeobxonuMo yOeInThCs B BEINIOJIHEHWH YCIIOBHSA CHIKEHHU [yMa MpH padoTte
BEHTHIATOPA, KOTOpoe uMeeT BHJ: mD,n,<1800.

n

B
1200 / 4 -
¥ < cf? 5000 9’7
4 é’ g T
800 4500 /
4000 /
£ .
400
L)
Y
2 4 & 72 76 D; ae/c

7000 N ﬁ,é“_;.
, \ i
N .
\xgs

W 2k

Puc. 1.1. HomorpaMma 1t BeI6opa LeHTpoOeKHOr0 BEHTHIATOPA
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1.4. OnpeneneHne NnapaMeTpoB MPOH3BOACTBEHHOIO
myma H TpebyemMoii 3ByKOH30IALHH

Tabmuna 1.15
Hexoansie JaHHBIE

Bapua JIuneiiHble pa3mepsl Paauyce! pacronoxeHus
Pa3mepsl noMemeHus, M L.
HT e HCTOYHHKA [IyMa, M PacUeTHBIX TOYEK, M
A B H ZBA | ] a b r r r

1 6 6 3,8 80 1,0 0,8 0,6 22 32 5,4
2 15 12 4,5 99 2,1 13 1,0 4,4 6,5 13,5
3 18 15 4,7 91 2,6 1,5 4 5.4 8,0 | 168

HOpﬂﬂOK BbINNOJIHCHHA 3aJJaHHA

1. OnpenenuTh OKTaBHBIA YpPOBEHb 3BYKOBOIO [aBJIEHHS B 30HE MNPAMOIro
3BYKa.

2. BBITIONIHUTP pacyeT OKTaBHOTO YPOBHS 3BYKOBOTC JaBJIEHHS B 30HE IIPSIMOro
¥ OTPAXEHHOT'O 3BYKa. b

3. OnpenenuTs OKTaBHBIH YPOBEHb 3BYKOBOT'O JaBJIECHUS B 30HE OTPaXEHHOTO
3BYKA.

4. HalTH DNOCTOSHHYIO IIOMELIEHHs B OKTaBHBIX [I0JIOCAX YacTOT H
[IOCTOSTHHYIO MOMEIIEHHs Ha cpefHereoMeTpudecKon gacrore, pasHo# 1000 I'w.

5. Onpenenuth TpebyeMoe CHIDKEHUE YPOBHS IITyMa.

6. Paccuurtath TpeOyeMylo 3BYKOM3OIMPYIOLIYIO CIOCOOHOCTH 3aLIMTHOIO
KOXYyXa.

7. BBINOJIHUTE OTHET O NpoAeaHHOH paboTe.

MeToanyeckue YRa3zaHus

OkTaBHBIE yYpPOBHHM 3BYKOBOIO  JaBJI€HHA B  pacYeTHBIX  TOYKAX
NPOU3BOACTBEHHOIO MOMELICHHS PaCCYUTHIBAIOT IO CIENYIOIUM (OopMyJIam:

a) B 30HEe NpsMOro 3BYKa

Erael. 11022

S

rae L,.. - ypOBEHb 3BYKOBOTO JaBJICHHs, CO3JaBA€MOr0 MCTOYHUKOM IyMa, NBA; A -
KO3(hOHLUHEHT, YYMTHIBAIOIIWH  BIMAHHE OJMXKHEr0 AaKyCTHYECKOro  II0Js,
npuHuMaeTcs o Tabauue 1.16;@ — dakTtop HanpaBieHHOCTH HWCTOYHHKA [IyMa,
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OIpeJesIioT ONBITHBIM IyTeM (AN UCTOYHHKA LIyMa ¢ PaBHOMEDPHBIM H3Ty4YeHHEM
3ByKa NpMHUMAT @= 1); § — miomaas BoodpaxaeMol NOBEPXHOCTH MPaBHILHOMN
reoMeTpHYecKoi $HOopMBI, OKpYXKAIOIIeH UCTOYHHK U MPOXOAAIIEH Yepe3 pacyeTHYIO
TOYKY (71 UCTOYHMKA IIYyMa, ¥ KOTOPBIX r/l_>2, NIPU paclojoXeHUH HCTOYHMKA
urymMa B JABYTPAaHHOM YIUly, OOpa30oBaHHOM OTPaKAAIOUIUMH KOHCTPYKLHAMH,
cleyeT PUHUMATLS; = 7ir;");

Tabmuna 1.16

KosdduumeHT 4, yYUTHIBAIONHIA BIASHHE OIMKHETO aKyCTHYIECKOTO Mosst [25]

¥ e 0 0,5 1,0 1,9 2,0 2,9 3,0 35
A 4,0 34 2,0 %3 1,0 1,0 1,0 1,0

0) B 30He NIPAMOro ¥ OTPaXXEHHOTO 3ByKa
= A0 4

rae ¢ - Koo UIHeHT, YUUTHIBAIOIIMK HapylieHHe ¢ y3HOCTH 3BYKOBOIO Nojs B

TOMEILEHHH, MPUHUMAIOT 1o Tabmuue 1.17;
Tabnuua 1.17

3HauyeHus KO3 GUIMeHTa ¢, YYUTHIBAIOIIEro HapylleHu’e
i Hy3HOCTH 3BYKOBOTO TI0MISL B MOMELLEeHUH [25]

B/S,. 0,1 0,2 0,4 0,6 0,8 1,0
I3 0,92 0,83 0,70 0,63 0,56 0,50

B) B 30HE OTPa)X€HHOT'O 3ByKa
fy=L + 101g%+6.

INocrosinHyio B momereHHss B OKTaBHBIX I[0JOCAaX 4acTOT ONPEAEIAIOT II0

hopmye:

B =u B g0,
rae u - YacTOTHBIA MHOXWTENb, 3Ha4deHWs TMpuBedeHsl B Taba. 1.18;B,p -
MOCTOSHHAS TIOMENIeHUS Ha cpeaHereoMeTpuueckod yacrore f,, = 1000 I,
HOTYCKaeTCs ONpeAeNiTh 1o popMyIe:

B 1900 = V720,

3
31eck V - 00beM IOMELIEHHAS, M.
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Tabnuna 1.18

3Ha4yeHus 4YaCTOTHOTO MHOXKHUTENS W [25]

O6beM nomenienus, | YacTOTHBIN MHOXKHUTENb ¥ HA CpeJHEreOMeTPHYECKHX YacTOTaX OKTaBHBIX rojoc B I
v, M 63 125 250 500 1000 2000 4000 8000
<200 0,80 0,75 0,70 0,80 1 1,4 1,8 R
200...1000 0,65 0,62 0,64 0,75 1 1,5 2,4 4,2
>1000 0,50 0,50 0,55 0,70 1 1,6 3,0 6,0

Onpenenstot TpeGyeMoe CHIKEHUE YPOBHS IIyMa ALy,

Ame = L g L()am
rjael - OKTaBHBIA YPOBEHb 3ByKOBOTO JaBJICHHUS, CO34ABAEMOr0 OIHHM HCTOYHHKOM,
BRIYHCISIOT JUIA pacdeTHhIX Todek 1, 2, 3; Ly, - MOMYyCTHMBIH OKTaBHBIN
YPOBEHB3BYKOBOTO JaBJICHUS B PacUeTHOH TOYKE, ONPENENAIOT B COOTBETCTBHHU C
CaHUTApHBIMH HOpMaMu (Tadn. 1.19).

Tpebyemasi 3ByKOH30NHMpYIOMmas crIocOOHOCTh CTEHOK KOXYyXa

Sy
Cmp.xome Ame + 10lg Snz ’
Y

1€ Syone - MUIOLIANE IOBEPXHOCTH 3aIIMTHOIO KOXYyXa, IIpeIcTABISIOmEro cobon

Tabnuna 1.19

JlommycTiMBIE YPOBHH 3BYKOBOTO AaBiieHus [20]

Y poBHH 3BYKOBOre NaBNeHHA L,,, B 15 Ha cpeIHEreOMeTpHYECKUX
Pabouee mecTo 4acTOTaX OKTaBHBIX nojoc B 'l
63 125 250 500 1000 2000 | 4000 8000

B nomemeHusX AUpeKiIui,
pac4YeTYHKOB, IPOrpaMMHCTOB,
B J1JabOpaTopHsAX 71 61 54 49 45 42 40 38
B nomemneHusx nexosoro
yTIpaBJIeHYECKOro anmapara, B
KOHTOPCKHMX ITOMEILEHUAX 79 70 63 58 55 aZ 50 49

B nomemenusax aucneTdyepckor
ciryxObl, Ha ydacTkax cOOpkH, B
IIOMEIIEHHSIX MacTEPOB 83 74 68 63 60 57 3 54

¢$opMy napauienenurnena, onpeneNseTcs no popmyie
Sxowe = 1,21a°1,, +2,42b(1_, +a),
3neck a, b, I - JUHeWHBIE pa3Mepbl HCTOYHWKA IIyMa, M, S,., - IJIOIIAAb

BOOOpakaeMOH  IOBEPXHOCTH, BIUIOTHYIO OKDYKAlOWIEH MCTOYHHK  IIyMa,
onpenensor 1no GopMye
n(a®+b +I,fm)

&0 4
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1.5. OueHkKa BO3AeHCTBHSA JJIEKTPOMATHHTHBIX 110J1eH H H3J1yYeHH i
pPaAHOHYACTOTHOTO AHAMNA301A

Hcxoaunle 1anHbIe AJIA HANIPAXKEITHOCTH
3JEKTPH4YE€CKOIro H MAarHHTHOIO noJiei

Tabmuua 1.30

BapuasT Jluana3ousl 9acToT, f,MI 1L
0,.06....3 3..:30 30...300

EB-m' HA ' 7,4 E,B-mT 7,4 E,B-FT 7,4
1 30 3,0 8,0 40 5,0 12,5 5,0
2 40 St 7,0 35 3.9 13.5 4,5
3 50 4,0 6.0 30 6,0 14,5 4,0

Tabmmua 1.31
HCXOIIHI:]& AaHHlbIe 1ISl IJIOTHOCTH IIOTOKa SHEPIrHH
Bapuant HenpepeIBHOE 00yueHHe npepbIBUCTOE 001ydeHHE
119, Bt - m™ 7,4 15, Br M~ o

1 1,45 1.1 0,65 2.3
2 0,95 1,8 1,45 2,9
3 0,45 2.5 2.25 2.3

HGPHHOK BBINOJIHCIIHA 3aJallHA

1. OnpenenuTh dHEPreTUYECKYHO HAarpysky, CO3/1aBaeMYK) JJIEKTPHYECKHM U
MarHMTHBIM IOJISIMH.

2. Bpluucaute npenenbHO
ANMEKTPHYECKOTO ¥ MArHUTHOTO IIOJICH.

3. OueHHTh OJHOBPEMEHHOE BO3JEHCTBHE 3NEKTPHYECKOTO M MATHUTHOIO
NoJed Ha OpraHu3M 4eJIOBEKa.

4, BBIMONIHUTD pacdeT IHEPreTHYECKOH Harpy3kd Ha OpraHM3M YeloBeKa B
nuanasode gactot 300 MI'y - 300 [T (o MIOTHOCTH [MOTOKA SHEPIUH).

5. OnpenenuTs CyMMapHYIO 3HEPreTHYECKYIO Harpy3Ky OT HENpPEPhIBHOTO H
IIPEePEIBUCTOTO 00TydeHHS.

6. IToryyeHHOe 3HAYeHHE CyMMapHOH SHEpreTHYECKOH Harpy3KH CpaBHMTH C
HOPMATHBHEIM.

7. BEITOMHHUTE OTYET O MpOJeianHOH paborTe.

AOIIYCTHMBIC 3HaA4YCHHUA HaIlpAXCHHOCTH
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MeToan4vecKkne yKa3aHHA

OMII pagnovacToT ClieAyeT OLleHUBATh MI0Ka3aTeIIMA WHTEHCUBHOCTH TOJIA U
CO3aBaCMOH UM IHEPreTHYECKON Harpy3Kou.
B nuanaszome wacror 60 kl'm - 300 MIu wunteHcuBHOCTE IMII
XapaKTEepPH3yeTCs HATPSIXKEHHOCTHIO dneKTpryeckoro E, B - ™', u MarautHoro H, A
M, moneit, sHepreTHueckas Harpyska JH mpencraBnsier coboil NpoM3BeNeHHE
KBaJpaTa HallPsDKEHHOCTH I0JI Ha BPeMs ero Bo3/IeiCTBHA.
DHepreTHiecKas Harpy3ka, co3iaBaemas dJICKTPHYECKHM I10JIEM, paBHA

BHE = E2 Ts
MArimMTHBIM -
3HH = H2 T

e T - IPOAO/DKATENBHOCTE Bo3aeicTBUA DMIT, 4.

[MpenensHo aonyctumsle 3HayeHus Epy u Hyy B quanasone dacrot 60 kI -
300 MI'n Ha paboyux MecTax NepcOoHaNa OMpENeNsioT HCXOAA M3 JONYCTHMOHN
3HEPreTHYECKOH HAarpy3KH U BPEMEHH BO3IEeHCTBUA MO GOopMyIaM

5H, 9H,
Enﬂ — g ; Hn’u — 1y ;
t T

N O - MpemeNbHO JOMYCTHMBIE 3HAYEHHS HaNpSKEHHOCTH
snextprueckoro, E, B - M, u maruutnoro, H, A - M noms; 2Hg,, u  OHy -

NnpeacabHO JOIIYCTHMBIE 3HAYEHUA 3HepI‘8THT-IeCK0ﬁ Harpy3knu B TCYCHHE paﬁoqero
mast, (B/m)? - wu (A /M) 4 (Tabn. 1.32).
Tabnuua 1.32

I[NpenensHo nomycrumsle 3Hauenus Enp,Hyy, 2He, w OHy

[TapameTp IlpenensHble 3HAYSHHS B AUana3oHax yacToT, MI'n
ot 0,06 no 3 ¢B. 3 o 30 ¢B. 30 oo 300
Epp,B/m 500 300 80
Hﬂﬂ 4 Al m 50 C -
Hg (B x)s 20000 7000 800
SHHHII (A /ﬁl )2'-1 200 il G|

OnHoBpeMEHHOE BO3/EHCTBHE JNIEKTPHYECKOTO W MArHUTHOTO TMoNed B

auanasoHe 4actoT ot 0,06 no 3 MI'y cneyer cUMTaTh JOMYCTHMBIM IIPH YCIOBHH
IH IH

4 <],
2H JH

i€ 3H; H 35Hy, - JHEpPreTHYeCKHe Harpy3Kd, XapaKTepH3YyIOIIHe BO3AeHCTBHA
NEKTPHUYECKOr0 ¥ MAarHUTHOTO TIOJIEH.

E_4

Epg Hpg
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B auanazo”e yactoT 300 Ml - 300 I'Tut (ta6n. 1.31) uarencusHocTs DIMIT
X3paKTepU3yeTCs MOBEPXHOCTHOM IUIOTHOCTBIO MOTOKA 3HEPrHH (Jajlee MIOTHOCTD
noToka sHepruu - I7719, Bt - M), sHepreTHYeckas Harpy3ka npezacrasiser coboi
NPOM3BEICHHE TUIOTHOCTH MOTOKA HEPTHHM NIOJISI Ha BPEMS €r0 BO3IEHCTBHA

3H[]n3 =IO 1.

B mmanasone wacror 300 MIm - 300 ITu B cioydae OZHOBpEMEHHO
paboTarOIMX MCTOYHMKOB OLEHKY BO3JEMCTBHS [OIYCKA€TCS MPOBOAMTH IyTEM
cyMMHpoBaHus 3HaueHuH 11119, H3MepeHHBIX OT KaXXA0I0 HCTOYHHKA.

CymmapHas sHepretmyeckas Harpyska OH ;s b B A M2, IIpH 3TOM

BBIYHCIAETCH 10 PopMyIie:
O g = W s SUI s,

rae 3H,;, - SHepreTHYeckas Harpy3ka OT HenpepelBHOrO obmyueHus ; OH,,, -

JHEepreTHYecKass Harpy3ka OT IIpepbIBUCTOro ofuyyeHHs (BpalaiOLIMMHCH W
CKaHMDYIOLIUMH aHTeHHamu). B aTOM criydae 5H ,, He j0mKHa npepbnuats 2 Br -

- M2
1.6.0npeaesienne nokasares 6e30nacHOCTH Tpyaa
Hcxoaubie JaHHBIE
Tabnuma 1.34
K pacuery noka3saTe/isi 2proHOMHYHOCTH 110 (PH3HOJIOTHIELCKOMY
H HCHXOJIOTHYeCKOMY KPHTEePHIO
BapHaHT Tom ) € T,'mmu » € Tp’ 1 N,,p » Mu"_l nuum Noﬁu;
01 2900 700 7,0 8 25 31
02 2160 1440 7,8 8 23 36
03 2480 1120 7.8 8 22 34
Tabnuua 1.35
K pPacyeTy NnoKa3aTeid SproHoMHYHOCTH
M0 THTHEHHYECKOMY KpHTEPHIO
Bapu Temmnepatypa CkopocTh BO3MyXa, BnaxxHocTh CopepikaHue BpEIHBIX YposeHn
AR Bozayxa, C me ian i BEINECTB, M2/ M fiyMa
Dakr. HOpMa pakr. HopMa S 3% taxr. HOpMa (st A
01 21 18 0,5 0,3 80 400 300 90
02 21 18 0,5 0,3 80 9 6 95
03 21 18 0,5 0,3 80 350 300 96
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[Tpumeuanue. OTHOCUTENbHAS BJIAXHOCTh Bo3dyXa (Hopma) — 60%; ypoBeHb
3BYKOBOTO naBiieHus (Hopma) — 80 nbA.

Tabnuna 1.36
K pacyery noka3zatejst TpaBM006e30MacHOCTH

Bapua DakTHYECKOE KOJIMYECTBO HApYILeHuH TpeboBaHuii HHCTPYKLHI 110 oXpaHe Tpyaa
HT o6mux nepeJ Ha4ajuoM BO Bpemsl B aBapHHHBIX 10 OKOHYaHHH
paboTst paboTs CUTYaIUAX pabotbi
01 3 4 4 2 3
02 2 2 3 3 2
03 B 3 p- 2 3

IMopsaok BbINOIHEHHS 3aJaHHS

1. Onpenenuts GU3HONOTHYECKUH KPUTEPH U €r0 BECOMOCTb.

2. OnpeieHTh NCUXOJIOTUYECKUNA KPUTEPUH U €r0 BECOMOCTb.

3. Berapcnuth GakTopHbIR KO3GOUIUEHT, YUUTHIBAIOIIHN BIHSHHE

BPEIHBIX MPOU3BOACTBEHHBIX dakTopoB (mryma, TEMIIepaTyphl,
OTHOCHTEIBHOM BIQXXHOCTH, NOABHXHOCTH BO3AyXa, BPEIHBIX BEUICCTB).

4. BBIMONHUATE pacdeT THTMEHUYECKOTr0 KPHTEPUS M €r0 BECOMOCTH.

5. PaccunTars mokaszatens TpaBMo6e30MacHOCTH.

6. BerancnnuTs 3HaueHHe TIOKa3aTens 0e30MacHOCTH TpyAa Ha paboueM MecTe.

7. BBINOTHUTH OTYET O NpoaenaHHoi pabore.

MeToanyeckne YKa3zanus

Ilokazatens Oe3omacHOCTH Tpyla Ha pabodyeM MecTe BBIYUCISIOT Kak
IIPOM3BE/ICHHE ABYX IOKa3aTeseH:

Ry =K Ko
rae K, - HoKasaTelb 3PrOHOMMYHOCTH; K, - TOKa3aTelb TPaBMOGE30NacHOCTH
pabouero Mecra.

ITokasarens 3proHOMHYHOCTH onpenenstoT o hopmyne [13]:

K9, +K.9,+Kq.
9y +4, 4.
rie K,,K, K, - COOTBETCTBEHHO dbusnoNOTHYECKHH, TICUXOJOTHYECKHH |

THIMEHHYSCKUH  OLEHOYHBIE KDHTEPHH; g,,g,.q, - COOTBETCTBEHHO BECOMOCTH
$H3HONOTHYECKOTO, ICHXOIOTHIECKOTO U THTHEHAYECKOTO KPHTEPHEB K, K, K, .

®du3Honoru4eckuit KpUTEPHUit onpeeNaoT 1o hopMyIie
7§

OCH

¢ i TOCM +T‘

RN

-
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rme y A - CyMMapHasd IIpOJOJDKHUTECJIBHOCTh OCHOBHBIX MHKPOJJIEMEHTOB

OCH

TeXHOJIOTHYECKOH orepauuu, ¢; T

Nuuen

- CyYMMapHas IpOAOIXKHUTC/IIBHOCTE JTHIIHHUX

MHKPO3JIEMEHTOB TEXHOJOTHYECKOM ONepaIuy, C.
BecoMocTE (PH3HONOTHYECKOrO KPHUTEpHs TpeacTaBiseT coboil cleayroliee
OTHOLLEHHE

i
¢

',

rae 7, - 3aTpaThl pabodero BpeMeHH Ha BHITIONHEHHE DPYyYHBIX [PHEMOB H
IepeMEIeHHs B TeUeHHe pabodero AH#A, 9; ¢, - IPOJOKATEIBHOCTE pabodero aHs,

2 b
Jlnst onpezieieHys NCUX0NOTHYECKOTO KPUTEPHUS [TOTB3YIOTCS BRIPKEHHEM
7,5
K,=—2=,
N,

np
rAe N,, - KOJIH4ECTBO paﬁoqnx IIPHEMOB, BBIIIOJTHACMbBIX B TCUCHHC OIHOMN MHHYTEI

BecoMOCTB TICHXOIOTHYECKOT0 KPHTEpHS OIpPCACIIAIOT B BHAC CICAYIOILETO
OTHOLICHUA

n, - KOJIWYECTBO IIPHEMOB, TPeOYIOIUX HHTEICKTyIbHBIX yCUNUH pabOTHHKA Ha

uHm

NaHHOM pabodeM MecTe (BLIIOJHEHHE W3MEPEHUH C TIOMOIIBI0 IpUGOpOB,
HaOmoJeHWe 3a OpOIeCCOM, CYMThIBAHME WH(OpMANMH M 1p.); N, - obiee

KOJIMYECTBO NIPHEMOB, BBITIOJIHEMBIX 110 JAHHOH OMEepaLyH.
Jns onpeseneHusl THTHEHUYECKOTO KPUTEPUs [IOJb3YIOTCS BhIpaKeHUEM

i Kj
K = _i=l
2 Nq«,

x - KO3Q(QHUUHEHTsl BpeJHBIX TMPOU3BOJACTBEHHBIX (akTopoB ((akTopHbIE

k03 unmeHTs!); N — KOTHHeCTBO aHAIM3UPYEMbIX (PAaKTOpOB.

B cnyuyae ananu3a BO3JeMCTBUS NPOM3BOJACTBEHHOIO IIyMa, KIMMATHYeCKHX
hakTopoB (TemIepaTypbl, OTHOCHTEIBHON BJAXXHOCTH, IOABHXKHOCTH BO3JyXa), a
TAK)X€ BpENHBIX BellecTB (mapoB, ra3oB) B Bo3ayxe paboued 30HBI (PAKTOPHBIH

KO3 PHUIIHEHT paBeH
H

1

K =—.
¢f

Ecixn u3MepeHHOe 3HadYeHHE YPOBHS (PaKTopa COOTBETCTBYeT HOpPME, TO
COOTBETCTBYIOUIAN (aKTOPHBIN KOIDOHUIUEHT x, NPUHAMAETCH PaBHEIM 1.

lIJIH OIIpB,IIeIIeHHH BECOMOCTH THIHEHHYECKOI'0 KpHTepHﬂ HpHMEHﬁIOT
dopmyity

q.=

]

n
>
N¢’
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rae » - KOJIMYeCTBO BPeOHBIX MPOU3BOACTBEHHBIX (AKTOPOB, HE COOTBETCTBYIOIIMX
HOpMe; N, - 00llee KOJMYECTBO H3MEPEHHBIX (PaKTOPOB.

[Tokazarens TpaBMoOe3omacHocTH [13]:

£, =1=00L¥ 4
rae N, - CyMMapHOe YHCIIO 0OBapyXeHHBIX HapylleHHH TpeGoBaHui HHCTPYKUHHA
10 OXpaHe Tpy/Ja Ha paboueM MecTe.

2. MPOU3BOJACTBEHHAS BE3OIIACHOCTD

2.1. Ouenka ypoBHSl MPOH3BOACTBEHHOI0 TPaBMaTH3Ma

Tabnuua 2.1
Hexoanblie janHbie
Bapuant N,,,uen n n A, uen.-nens n,. X
1 500 10 L1l 212 6,0
2 530 11 121 206 7.4
3 760 10 84 214 7,6

HOpﬂﬂOK BBIHOJIHCHHUSH 3a1aHUA

1. Beraucnuth K03QOHUIHEHT YaCTOThI HECUACTHBIX CITy4aes.

2. OnpenenuTs K03QHHIHEHT TSKECTH HECYACTHBIX CIIyYaes.

3. Paccuntath KO(PHUMEHT 9aCTOTHI HECUACTHBIX CIY4aeB CO CMEPTENIEHBIM
HCXOJIOM.

4. BbrINONHUTE pacueT Ko3(pdHLHEeHTa
(ko3¢ puLHEHTa HETPYIOCTIOCOOHOCTH).

5. OnpeneauTs BEPOATHOCTh HAXOXACHUs pabOTHHMKA Ha TNPENNPHATHH B
TeYeHHe roja.

6. BBIYHCIUTE BEPOATHOCTH BBITIONHEHHs paboThI B TeueHHe pabouero JHs.

7. OnpenenuTs oXxunaeMbiii (1IpOrHO3HPYEMBIH) PUCK CMEPTHOCTH paboOTHHUKA.

8. CpaBHHTH pacyeTHOe 3HaYeHHE OXKUAAeMOro (IIPOrHO3MPYEMOTr0) PHCKa
CMEPTHOCTH C aHAJIOTMYHBIM T10Ka3aTesieM B NPOMBIIUIEHHO Pa3BUTHIX CTPaHax.

9. BeIONIHUTE OTYET O NIpoAeNaHHoM pabore.

pabouero

IIOTEPL BpEMEHH

MeToanueckue YKa3aHus

Onenxy ypoBHS TNPOM3BOJACTBEHHOIO TpaBMaTH3Ma Ha TPEeAUPUATHH, B
OpraH{3alidH, YYpeXJEeHHWH IPOBOAAT C TOMOILIBID KO3(Q(GHUIMEHTa YacTOTHI
K, Hec4acTHBIX CIy4aeB Ha MPOHU3BOJCTBe, KOG GHUMUEHTA TSDKECTH K, HECYACTHBIX
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ClydaeB, KO3(Q(pHLHMEHTa IoTeph K, pabodero BpeMeHH B pe3yJbTaTe YTpaThl

TPYI0CTIOCOOHOCTH M3-338 HECYACTHBIX CIIydaes.
KosdHiuenT  4acTOTHIK, BBIpaXaeT  YHUCIO  HECYACTHBIX  CIydaes,

npuxoasnmxcs Ha 1000 paboTaronux 3a aHATU3HPYEMBIif TIePHO:
K, = - 1000

P

rae » - HACIO HECYACTHBIX CJIIY4YacB Ha IPEAIPHATHH 34 OTYETHBIN nepuoa; N, -

L

CpelHsis CIUCOYHAsA YACICHHOCTh PaGOTHHUKOB Ha MPeNPUSTHH.
Koa¢pduiumenT TsokecTH HeCHAaCTHBIX CIyHMaeB K, XapaKTepH3yeT CpPeiHIO

JIHATEIIBHOCTE HCTPYILGCHUC()ﬁHOCTH
k=2
n
roe J{ — CyMMapHOe 4YHCIO YelOBEKO-IHEH HeTpya0CrocoGHOCTH 110 BCEM
HECYACTHBIM ClIy4YasM, n - YHUCIIO HECYACTHEBIX ClIy4JacB 663 Y4u€Ta CMEPTECIBHEIX

HCXOJOB.

Kos¢pduuuenT 4acToThl HECYACTHBIX CIIy4aeB CO CMEPTEIBHBIM HCXO0IOM
BBIpa)XKaeT YUCI0 HeCYaCTHBIX Ccliy4daeB U3 pacdera Ha 1000 pabOTHHKOB 3a OTYETHLIN
nepuoz (06sI4HO 32 rofx):

n 1000,

XK =

oM
P

Jlnsi OlIEHKH YPOBHS HETPYJOCHOCOOHOCTH BBOAAT KOI(QQHIHMEHT MOTEPh
pabodero BpeMeHH (KO3(Q HLIHEHT HETPYIOCTIOCOOGHOCTH) K, :

N, = E—-IOOO.
N,

n
g

OxuzaeMelif  (POTHO3HPYEMBIH) pPHUCK R CMEpPTHOCTH — MPOM3BEACHHE
YacTOTHl f peaTn3alMd KOHKPETHOH ONAacCHOCTH Ha NPOM3BENEHHE BEPOSATHOCTEH
HaXOXIEHHUS YeJIOBEKa B 30HE PUCKA IPU PA3THYHOM periaMeHTe TEXHONOTHYECKOIo
nporecca [2]:

n
R=ﬁHp,(i=],2,2,...,n),
rae Jg - 4acToTa HEeCYacTHBIX Cly4aeB CO CMEpTeNbHBIM HCXONOM OT
n
[PON3BOACTBEHHBIX OIACHOCTEMH, qe.n"-eoa“;n p(i=1,2,3,..,n) - TIpOU3BENCHHUE

BEPOATHOCTEH HaxoxaeHUs! paOOTHHKA B «30HE PHCKaAY.
YacToTy HECUACTHBIX CIy4YaeB OMNPeAEAOT KaK OTHOIIEHHE

n
p=—,
N -
roe n - YUCIIO HECYACTHBIX CJ’IytIaEB CO CMepTeIIbHLIM HCXOOOM Ha ﬂpeﬂanﬂTHH 3a
OTYETHBIN NEPUOA; NCP - CpE€oHAA CIHHCO4YHasd YUCIEHHOCTH paﬁoTHHKOB Ha
ﬂpeﬂnpﬂﬂTHH.
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[Mpou3BeneHHe BEpOATHOCTEH HAXOXIEHUs paOOTHHKA B «30HE PHCKa» B
Clly4ae pacCMOTPEHHs BYX BEPOATHOCTEH p, H p,:
rJe p, - BEpOATHOCTh HaxOXJeHHs pabOTHHKA Ha IMpeJNPUATHH B Te4eHHe roja (
omnpenenseTcs KaKk OTHOLIeHHe n,, / 365, 31eCb n,, - YHCIO (AKTHYECKH
- BEpPOSTHOCTH BBINOJHEHHS PaldOTHI B TEYEHHE
31€ch T, - (akTHyecKas

L

oTpaboTaHHLIX JHEH B roAy); p,
paGodero nHg (ompeAenseTcs Kak OTHOWeHWe 7, / @,,
OJTHOTO  [IHS;

IpOOOJDKHTEIIBHOCTD pa6oqer 0

[POIODKHTENILHOCT pabodero JIHs, MpHHAMAaeTcs paBHOi 8 4).

BpEMEHH B TE4YECHHE

Tabnuua 2.2

Puck CMECPTHOCTH 4YEJIOBEKA B MPOMBILUICHHO Pa3BHTBIX CTPaHaX

HcTounKk onacHoCTH Pe3ynerar Bo3JeliCTBHA OMTACHOCTH VpoBeHb pHcKa
Texnocgepa Hecuactabie cnydau B ObITY, Ha R, =1 107
TpaHcropre, 3aboneBaHus OT
3arps3HEHUs] OKPYKaIOLIEH Cpeibl
[TpodeccnonansHas [Ipodeccronansuble 3a6oneBanns, | R < 10~ (6e3onacHbIH)
JeaTeIbHOCTD HECYacCTHBIE CIIy4YaH Ha RI=1D7*.10"
[IPON3BOACTBE (oTHOCHTENBEHO OE30MacHbIH)
R=107..107 (omacHslit)
R> 107 (ocob0 onacHbli)

B Hacrosiee BpeMs N0 MeXIyHapOJHOH JOTOBOPEHHOCTH NMPUHATO CUYHUTATh,
YTO JIeHCTBHE TEXHOTEHHEIX OMACHOCTEH (TEXHUYECKHH PHCK) AOJIKHO HAXOAUTHCS B
npegenax 107...10° (CMepTeNbHbIX CIY4YaeB ven ' -200”'), a BeNHYHHA 10 SBJIAETCA

MaKCUMAIBHO NIPUEMIIEMBIM YPOBHEM HH/IMBHIyaIsHOIQ PHUCKA.
2.2. Pacyer 3aIl{HTHOIO 3a3eMJIEHHS 3JIEKTPOYCTAHOBOK

HMcxonnsle naHHbIE

Tabnuua 2.5
Bapuant p,O0m - M l,,m d, m L,,mM d,,m
1 150 2.5 0,032 36 2,0
#a 100 2,0 0,032 42 1,8
3 200 3,0 0,032 48 2.3
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HOPHIIOK BbINOJIHEHHH 3aaHUHA

1. BHIIOTHUTE pacdeT CONMPOTHBIIEHHS PAaCTEKaHHIO TOKa 4epe3 OZUHOYHBIN
TpyO4aThIii 3a3eMIIMTENb.

2. Onpegennts OPUEHTHPOBOYHOE YHCIIO BEPTHKAIbHBIX 3a3€MIIHTENEH.

3. OnpezieMTh YMCIO BEPTUKATIBHBIX 3a3eMINTeNel ¢ ydeToM Ko (HIIHEHTa
9KpPaHUPOBAHMIL.

4. DBbINONHHTE pacyeT CONMPOTHBIIEHHS PACTEKaHHIO 3JEKTPHYECKOTO TOKa
yepes COeIHHUTEIBHYIO MOIOCY.

5. BBEIYHCIHTE pe3yJbTHpPYIOLIEE COMPOTUBICHHE PACTEKaHHIO TOKA BCETro
3a3eMJISIFOLIEr0 YCTPOUCTBA.

6.  CpaBHHTH MOJyYEHHOE 3HA4YECHHE Pe3YNbTUPYIOLIETO COMPOTHUBIECHHS C
HOPMAaTHBHBIM.

7. BbImonHUTH OTYET O MpoJAeNaHHOH pabore.

MeToanueckHe YKa3aHHA

B kauectBe uckyccmeenHvix 3azeMiMTENIeH TMPHUMEHSIOT BePTUKAIbHBIE H
TOPH30HTAJIbHBIE 3JIEKTPOJAbl. BepTukanbHble 31€KTpPOAbl NPeACTABISIOT Cco00i
cTanbHble TPYObl LIHHOM 2,5...3,0 M U AuaMeTpoM 32 MM CO CTEHKOH TOJIIHHON HE
MeHee 3,5 MM M YIJIOBYIO CTalb C IOJKaMH TOJLIMHONW He MeHee 4 mMM. Ha
SJIEKTPHUYECKMX YCTaHOBKaxX HamnpspkeHueM a0 1000 B oauHOYHBIE 3a3€MIIMTENH
COEJIMHAIOT CTAJIBHOM MOJIOCOH cedueHHeM He MeHee 4 * 12 MM (B 3aJlaHUM CeYeHHE
paBHsieTca 4 * 40 Mm).

Jna yCTaHOBKM BEpPTHKANBHBIX 3a3eMIMTENIeH TNIpe[BapHTEIBHO  POIOT
TpaHmero rioyounor 0,7...0,8 M, 3arem TpyOBl WIHM YTOJNKH 3ariyOisiOT KOIMpaMH,
THAPOIIPECCaMH U T.II.

B ycranoskax HanpspkeHwem o 1000 B pgonmycTtumoe CONpPOTHBIEHHE? 50,
3a3eMIISIOIIEr0 YCTPOHCTBA He JOJDKHO npeBrlaTh 4 OM B moboe BpeMs roja.

YnensHoe conpoTuBieHHe p, OM * M, TPyHTa BBIOMpAIOT B 3aBUCHMOCTH OT
ero tumna (as necka ono pasHo 400...700, xns cynecu — 1350...400, ansa cyrnvuka —
40...150, ons rnussl — 8...70, ans yepHo3ema — 9...53).

SRR R RS R R R R,
& A
L
&
[«
Y
[+ 4
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Puc. 2.2. Cxema 3a3eMISIOIIET0 YCTPOUCTBA

BenuurHy COMPOTHUBIEHUS PACTEKAHUIO TOKA 4Yepe3 OQUHOYHBIA TpyOuaThlid
3a3eMJINTENb, Pa3MELeHHBIH B 3eMJie, OTIPeIeNsIoT Mo cuexyromei dopmyne [11]:

Ry==2 [m”uo,smi’r_’i}

2, | d, ah -1
OHpEﬂeHHfOT OpHeHTHPOBO‘IHOG HUCIIO n BepTHKaJIBHBIX S%EMHHTCHEﬁ:
n=L,y/a,
rae L,y - TepAMETp 3HaHUA, M; 4@ - PpACCTOSHHE MEXIYy BepPTUKAILHBIMH

3a3eMJIMTENAMH, M (BBIOMpaoT W3 pafa: a = 3 j; j = 1, 2, 3, ..., JuId Kaxzaoro
3HAYSHUA g PaCCYUTHIBAIOT YUCIIO 7).

OnpenensioT YHCIO #, BEPTHKATBHBIX 3a3eMITHTeNEH ¢ ydeToM KoddduunenTa
9KpPaHHPOBaHHUA:

nssz/ (rdanﬂm)-

Jns manpHeHmMX pacdyeToB BBIOMpArOT TO 3HA4YEHUE 7, IS KOTOPOro
BBITIONHAETCS YCIAOBHE: m,>n. 3HaueHus KoddduiueHTa 7, 3IKPaHHUPOBAHUS
BEPTUKAJILHBIX 3a3eMIHTENeH IpuBeIeHbl B Ta0ml. 2.5.

Tabmuna 2.5
3HaueHus KOdPOHULHEHTA 7 ,, BEPTHKAIBHBIX 3a3¢MITUTEIeH
(Tpy®, YrONnKOB U Ap.), pa3MelleHHBIX M0 KOHTYPY 31aHus
Otnowmenue a/l, Yucno 3azemuureneii
4 6 10 20 40 60 100

1 0,69 0,61 0,55 0,47 0,41 0,39 0,36
2 0,78 0,73 0,68 0,63 0,58 0,55 0,52
3 0.85 0,80 0,75 0,71 0,66 0,64 0,62
4 0,90 0,86 0,82 0,79 0,74 0,72 0,71
5 0,96 0,93 0,88 0,87 0,83 0.81 0,79

ComnpoTHBlIeHHE PacTEeKaHHIO JJIEKTPUYECKOr0 TOKAa 4Yepe3 COETUHHUTEIIBHYIO
nomuocy [11]:

N R T L .

271 hd,

rae L - JuIMHa COeIHHUTENBHON TOJIOCH], M; A, - PACCTOSHHE OT TIOBEPXHOCTH 3€MIIH
A0 OCEBOHM JIMHUHM TOPH30HTAIBHOIO 3a3eMINTENs (COeAMHHUTETBHOU ITOJIOCK)
paBusercs 0,8 M;d, - THaMeTp COeQHHUTETBHOM NOJIOCH! (TIPHHATH paBHBIM 20 MM).

PesynsTupyromee conpoTHBIEHHE R,,; pACTEKaHHIO TOKA BCEro 3a3eMIISIONIEro
YCTPOHCTBA:

e

Ran, + R,n,1,,
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JHayeHUus KodpOHUIHEHTA 7, OSKPAHHPOBAHMA COEAMHHUTEILHOH IOJIOCHI
npeacTaBieHsl B Tabn. 2.6.

Tabmuua 2.6

3HadyeHHUs Kod(PPULUHEHTa 77, IKPAHUPOBAHUSA COSIMHUTEIBHOH ITOJIOCHI

OtHomenne a/l,, YKo 3azeMuMTeneit

4 6 10 20 40 60 100
1 0,45 0,40 0,34 0,27 0,22 0,20 0,19
2 0,55 0,48 0,40 0,32 0,29 0,27 0,23
3 0,70 0,64 0,56 0,45 0,39 0,36 0,33
4 0,78 0,72 0,64 0,51 0,45 0,41 0,38
5 0,87 0,80 0,71 0,57 0,50 0,47 0,42

2.3. OnpeaesieHue Kjacca B3IpbIBONOKAPOONACHOH 30HbI
HPOH3BOJCTBEHHOI0 HOMeIleHHs

Tabnuma 2.7
HUexoanbie JaHHBIE
Bapuant Vo I K,q9 Apgons kl1a
1 2.8 1,0 10,0
2 25 6.0 18,5
3 1.3 8,0 19,0

ITo PHAOK BbLINOJIHEHHHA 3a/1aHHA

1. OnpeaenuTh HHTEHCHBHOCTh HCIIAPEHUSA TOPIOYEro BEIIECTBA.

2. BBIYHCIHTE MacCcy MCIapUBILEToCs aleToHa B 00beM IOMEILEHHS 3a BpeMs
aBapUHHON CUTYaLUH.

3. Haiity (pacyeToM) CTEXHOMETPHHYECKHH KOI(OHLHUEHT KHCIOpoJa B
peaxkIiy CropaHus aleToHa.

4. Onpenenuts CTEXHOMETPHYECKYIO KOHUEHTpauuwo (1o o0beMy) mapos
afeToHa.

5. PaccunTaTh KOHLIEHTpalHiO(1o 00BbeMy) HACBIIIEHHEBIX [1APOB alleTOHA.

6. Onpegenurs cBOOOAHEBIN 00BbEM NTOMEIEHHS.

7. OnpeieuTs BpeMsl UCTIaApeHUS KHIKOCTH.

8. BeimonHuTE pacyeT KO3(@HIHMEHTa, YYMTHIBAIOILIEIO CHMXEHHE MAacChl
mapos JlerkoBocramensiomieiics xunkoctd (JIBXK), noctynmuBmmx B 00BeM
MOMEIIeHHUA.

9. PaccurTaTh H30BITOUHOE JaBJICHHUE B3PbIBA [TAPOB ALETOHA.
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10. Haiiti (pac4eToM) IUIOTHOCTH I'a3a HJIH Napa IPH pacyeTHOH TEMIIEpaType.

11. BerucauTe MakcUMalibHO BOo3MOXHYR0 Maccy JIBX, npu aBapuitHOM
BBIOpPOCE KOTOPBIX €Ille MOXXHO OTHOCHTH IIOMEIIEHNEe K HeB3PHIBOIIOXKAapPOONaCHBIM.

12. Onpenennts KoHIEHTpaHo (10 06veMy) napos JIBXK npu noasuxHOCTH
BO3JYIIHOW CPEMBL.

13. PaccunTaTh pacCTOSHHS COOTBETCTBEHHO IO ocsM X, Y, ZOT UCTOYHHMKA,
OrpaHMuYeHHble HIKHAM KOHIIEHTPaUHOHHBIM nipeaenoM BocruiameHenus (HKIIB).

14.0npeaenuTh Kiacc 30HbI IOMEIIEHHUS IO B3PBIBOIIOXKAPOOTIACHOCTH.

15. Cnenatsb 3akinoyenue.

16. BIMONMHUATH OTYET O NpoeaHHo# pabore.

MeToan4ecKkHe YKa3aHHA

WHTeHCHBHOCTD Uycy, KI‘/C‘MZ, MCrapeHHs TOpPrOYero BEIECTBAa B COOTBETCTBHU
c(7,14]

Uyen = 107 VM - p,,.;
rae p - ko3 uMeHT, NPUHUMaeMbId 110 Taba. 2.8 B 3aBUCHMOCTH OT CKOPOCTH H
TeMmIepaTypbl BO3AYIIHOTO IOTOKAa HaJA IIOBEPXHOCTBIO HCHapeHHs (CKOpOCTh
BO3YILUHOTO [TOTOKA %, B IOMEIIEH!H NpH paboTe aBapuHHONH BeHTHISLUH paBHa 1,0
M/C; TeMIlepaTypa aleToHa paBHa TeMIiepaType Bo3ayxa U coctasinser 293 K); npH u,
= 1,0 M/c u T = 293 K 3nauenue p =7,7; M — MoneKynspHas Macca aleToHa, paBHad
58; Pyac — NaBIEHHE HACBHIIEHHBIX TAPOB [IPU Pacu4eTHON TeMIepaType, paBHoe 24,54
k[1a).

Macca m,, Kr, HCNApUBIIErocs aleToHa B 00beM IOMEIEeHUS 3a BpeMs
aBapuiHOH cuTyalmy, pasaoe 3600 ¢

my = P,,'Vm

e p,- IJIOTHOCTh AaleTOHa, paBHasx 792 Kr/M’; ¥, - o6BeM MOCTYNHBILIETO B

MMOMEIIICHHUEC allCTOHa, M3 .

Tabnuna 2.8
3Ha4deHus KOIPhHULHeHTa 5
CkopocTs Temneparypa B nomemenun, °C

BO3AYIIHONO  [OTOKA B 10 15 20 30 35
TIOMEILEHHH, M/C

0 1,0 1,0 1,0 1,0 1,0

0,1 3,0 2,6 2,4 1,8 1,6

0,2 4,6 3,8 % 2.4 23

0,5 6,6 3.7 5.4 3,6 22

1,0 o 10,0 8,7 7,7 5,6 4,6

Crexnomerpudeckud koadduument f; kucnopoma B PpeakUUH CrOpaHus
alieToHa
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l:n-'— M i e "
R 4 s

TZ€N,, N, Ny Ny — COOTBETCTBEHHO YHCIIO aTOMOB YIJIEPOAd, BOAOPOAA, KHUCIOPOAa U
rajoujIoB B MOJIEKyJIe TOPIOYEro BeIlecTBa, B YaCTHOCTH, B MOJIEKYJIE alleTOHA 3TH
YHcla NpeAcTaBIeHs] CIeay UM oopazoM: n.=3; n,=6;n,=1; n, = 0.
CrexuoMeTpryeckas KOHLEHTPALMS C.p, %o (10 06BEMY) MapoB aleToHa
= el
T 1+4,848,°
KonuenTpauus ¢4, % (1o o6seMy) HachIlIeHHBIX TapOB alleTOHA

Cruae = L2100,
2,

rae p,- arMocdepHoe nasnenue, pasuoe 101 kIla.
OTHOUleHHe X KOHneHTpaunH
( CoalC 5 €CTH Cm<€,
x =
L 1, eciu c,,ac>c‘;
TAe C= @ Com 30€CH @ - 3(PPEeKTHBHBIA ko3pduieHT W30BITKA TOpHOYero,
IIPUHUMAEMBIX paBHBIM 1,9.
B HameM ciydae cq>c no3ToMy X = 1 ¥ KO3 QUUUEHT z ydacTus MapoB
alleTOHA B peakuuu ropeuus pase 0,3 (tabm. 2.9).

Tabnuma 2.9

3aBUCHUMOCTH KO3 (UIIHEHTA Z OT OTHOLICHHS KOHIEHTpaluii x [22]

0,4

0,5

0,6

0,7

0,8

0,9

1,0

0

0,10

0,20

0,24

0,27

0,29

0,30

CBoGonHbIH 06BeM V,,, M°, TIOMELIEHHUS
Vce - 0;8 2 Vn; 3
rjae V, — obbeM nomeineHus no rabapuTHEIM pa3Mepam, M-,
Bpewms ¢, 4, UCIIAPEHHS KUIKOCTH
mﬂ
z-ucn = ;
u"[ﬂ i S

rjae S— mion@anb pasiuBa aleToHa, M, OIpeeNaeTcs U3 yCJIOBUS, YTO BeCh 00beM
IIOCTYIMBILErO B IOMENIEHHE Al€TOHA Pa3/UBaeTCid TONIIHHOW IUIEHKH, paBHOi 1

MM.

n.n’

MAaccChI

CHHXXCHHE napoB

Koadduuuesr  «,,,,  yYUTHIBAIOLIHIA
JerkoBocnamensonieics xuakoct (JIBX), moctynusimx B 00beM IoMeIeHus
Koo = KT, 13
rZie x - KpaTHOCTh BO3MyX000MeHa, CO30aBaeMOro aBapuHHON BEHTHIIALIHEH, el
H36siTOuHOE HaBneHue Ap,..., kl1a, B3pbiBa mapoB aueToHa
Apmax = Pmax — Pos
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TO€ Pmax — MAKCUMANbHOE JABIEHHE B3pbIBA CTEXHOMETPUYECKOH MapoBO3AYyIIHOH
CMECH B 3aMKHYyTOM o0beMe, omnpeenseMoe OSKCOEPUMEHTAIBHO MM IO
CMIPaBOYHEIM J2HHBIM; MPU OTCYTCTBHH [AHHBIX JOITYCKaeTCs NMPHHHUMATE PaBHBIM
900 xIla.

[LI0THOCTE p., , KI/M’, Ta3a WIH Tapa TNpH pPacueTHOH TeMIepaType
BBIMHCIAETCH 110 hopMmyne

= M .
£5 V,(1+0,00367-1,)

R & 3
rae M - MONISIpHAs Macca, KI/KMOJb; V, - MONbHBIH 06beM, paBHeIH 22,413 M™/kMob;

t, - pacueTHas TeMIeparypa, °C, frormyckaercs npuHMMaTh ee paBHo# 61 °C.

MakcuManbHO BO3MOXHAs Macca M., Kr, JIBXK, npu aBapuitHoM BEIOpoce
KOTOPBIX €Il€ MOXXHO OTHOCHTH MOMEILEHHUE K HeB3PBIBOMOKAPOOIMaCHbIM:

Mimay = B s G Woge * P W s .

Ap,..-100-z

rae Apson — NpPeAENBbHO JOMYCTHMBIA POCT AABJICHHUS JUIsi KOHCTPYKLUHMH 34aHHH M
o6opyIoBaHus; JOMyCcKaeTCsl NPHHHMATE 3HA4€HHS Apy,,, PABHBIE MaKCHMATbHOMY
H30bLITOYHOMY  J2BJIGHMIO, TNPUBOJAALIEMY K TOBPEXACHHIO CTPOHMTEIBHBIX
KOHCTPYKIHMH 1 o6opynoBanus (tabn. 2.10).

Ecnun macca m, ucnapusweiics JIBXX Oonplie MakCHUMalbHO BO3MOXHOM
MAaCCBl M pqy, TO TOMEIIEHHE OTHOCUTCS K B3PBIBOIIOKAPOOIACHBIM.

Koruenrtpauus ¢,, % (1o o6vemy) napos JIBXX npu NOABHKHOCTH BO3YLITHOH

cpesl

0,46
s m, -100
Co = Cuac’| = .
s Par Vs Kuae

Tabnuua 2.10

Creneny pa3pylieHus, BO3TOPaHUs COOPYXeHHH, 00BeKTOB
B 3aBHCHMOCTH OT Ap

Haumenopanne obbekra Crenens paspymenns npH Ap, klla
Cnaboe Cpennee CuiibHoe
MHOrosTaXxHoe KHPIIHYHOE 8..12 12...20 20...30
3nanue (31.> 3)
JlepeBsiHHOE 31aHHE 0, B i 12...20
I"py3oBas ManmHHa 20...30 40...50 50...60
Pesepsyap [CM 10...30 30...50 50...100

PaccTodHNS X, nes Yixngs Zuxne COOTBETCTBEHHO 1O ocsaM X, Y, ZoT MCTOYHHKA,
OrpaHHY€HHbIC HHXXHHM KOHLIEHTPALIHOHHBIM mpenenoMm BocnnameneHus (HKIIB),
PacCYMTEHIBAIOT IT0 (hOpMyIam:

d¢c, o5,

XHKIM T K, 'A'(Kz lnm}g) ’
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Ymma= xl‘B'(Kz'ln 6-% )0'5;

HKIIB
= o-c,
meg = Ky 'H'(K2 'lnm)o's;
roe x, - KoadduumeHt, npuHumaemsiii paBHbIM 1,1958 mns mapos JIBX; «, -
KO3bQHIHEHT, NpHHUMaeMbI paBHBIM x, = 7, / 3600; x, - KO3(h@HUHEHT,

npuHuMaeMbld paBubiM 0,3536 mns mapos JIBXK mpu moaBHXHOCTH BO3AYIIHOM
cpensl; A, B, H — COOTBETCTBEHHO UIMHA, IIMPUHA, BHICOTA NMOMEILEHHH, M; & -
JOMMyCTHMOE OTKJIOHEHHE KOHLEHTpPalUyU IIPH 331aBaeéMOM YPOBHE 3HAYHUMOCTH y =
0,05 (Tabn. 2.11); HKTIB = 2,91 % (no obbemy).

ITpu oTpHLIATENBHBIX 3HAYEHUSAX JIOTADUPMOB PACCTOSHUA Xines YViknes Lnne
IPUHUMAIOTCs paBHBIMH (.

ITpu onpenenenus pasmMepoB (paauyca RH BBICOTHI /1) MMOKapOB3PHIBOOIIACHOM
30HBI HCXOJAT M3 TOro, 4ro Aus napos JIBJXK sta 30Ha Oyaer npeAcTaBiIsTh UWAITHHIAD
paguycoM R U BBICOTOU h>Z,,,e; TIPH 3TOM R>X, 6y B> Y kne-

ITo Tabn. 2.12 onpemensioT  KJacCc  30HBI  MOMEINEHHS IO
B3pPHIBOTIOXAPOOIIACHOCTH.

Tadmuua 2.11

3Ha4eHHUA JOIYCTHMBIX OTKJIOHEHHH § KOHIIEHTpaUuui
IPU YPOBHE 3HAYHUMOCTH y

XapaxTep pacnpeleneHusa KOHIEHTpaLui Y Fo)
Jns mapos JIBXK npu noaBuxHOCTH 0,1 1,21
BO3JIYILLIHO# Cpefsl 0,05 1,27
0,01 1,38
0,003 1,45
0,001 1.51

Tabnuua 2.12

Knaccudukanus 304 MOMELIEHHH TI0 B3PbIBOTIOXAPOOIIACHOCTH

Kn XapaKTepHCTHKA

acchl

B-I MoryT 06pa3oBaThcs B3pBIBOONACHEIE CMECH B 00BbeMe Hotee 5% o0bema
MOMeEIIEHHMS (TIPH HOPMATBHBIX YCIOBHAX paboThI)

B-T A B3peiBoonacHele cMecH B obbeme Oonee 5% obOwnema nomereHus obpasylorces
JIALITB NPU aBapHsAX H HEHCIIPAaBHOCTAX

B-1b Hmerorcs roproure rasel ¥ napet ¢ HKIT > 15% no obwvemy, a Takxke
ofanaioliyue pe3KUM 3araxoM; BO3MOXHO oOpazoBaHHe JIMIIb JTOKIbHBIX
B3PBIBOOTIACHBIX cMeced B 00beMe MeHee 5% o0beMa NOMENEHUsS

B-IT HapyxHsle ycTaHOBKH, cofiepkannue roproune razst 1 JIBX
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B-II Moryt o06pa30BeIBaTECsl B3PHIBOONACHBIE MBUICBO3AYLUIHBIE CMECH IIpH
HOPMAaJIbHOM peXHMe paboTsl

B-IT A MoryT 06pa30oBbIBaTECSH B3PHIBOONACHBIE MBUICBO3AYIIHLIE CMECH TOJIBKO IIPH
aBapuAX U HEMCIIPaBHOCTX

I1-1 Copnepixarcsi roproYHe XHAKOCTH

I1-11 Conepskarcs roprouue msumi ¢ HKIT > 65 r/m’

I-11 A Copnepskarcs TBEpAble FOPIOYHE MAaTEpPHATLI, HE 00pa3yiouIHe B3pBIBOONACHBIC
CMECH

I1-1II Hapy>xuble yCTaHOBKH C TFOPIOYHMHM KHIKOCTSMH HJIH TBEPIBIMH TOpPHOYHMH
MaTepHaJIaMH

2.4. Pacyer Macchl ra3zoBoro OrHETYLUALIEro BemecTna

Tabnuua 2.22
Hcxonnsle faHHbIe

Bapuan | Paszmepsl nomemenus, | ['oprouuii MaTepuan TaK H,M IT.

F; 3 M 3 g M- ¢! Zf;' .

A B H M

1 15 9 5 | Aueron 291 500 0,65 20
2 24 15 6 | PactBopuTens 646 294 600 0,4 35
2 12 6 4 | CniupT 3TUNOBBIN 297 700 0,1 12

ITopsinok BHINOJTHEHHS

1. Omnpenenuts Maccy YITNIEKHCIOro rasa, KoTopas [OJDKHa XPaHHTHCS B
YCTaHOBKE.
2. BEIMOJHUTE OTYET O NpOAeIaHHOHK padoTe.

MeTtoaundeckne YKazaHHHA

B kadecTBe ra3oBOro OTHETYILIANIEro BeLIECTBa HCIHONB3YETCH YTJIEKHCIBIN
ras, IoTHOCTE p, =1,98 kr * ¥

Macca M yriexkucioro rasa, KOTOpas MAO/DKHA XPaHHTBCS B YCTaHOBKE,
onpenensiercs B coorBeTcTBHH ¢ "HIIb 88-2001. YcTaHoBkM moXapoTylIEHHS H
curHanu3annu. HopMsl 1 npaBuna npoektTupoBaHu”, no gopmyne

M=x1-Vp-p,-a+xz)-ln17.z—°_°c—",
rae K; - KO3((HUIUEHT, YYHTHIBAIOIIKH yTeYKH ra30BOr0 OrHETYINALIEro BEIecTBa
13 cocynos (npHHHMaT k; = 1,05); k; - kKO3(QGhHUIHEHT, YYATHIBAIOLIHH yTeYKH
ra3oBoro ONHETYIUAIIECro BELIeCTBa 4Yepe3 IMPOEMBI IMOMELICHHS, OIPEIENsIOT IO

dopmyne
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K= H-é'-z'm-w/_ﬁ,
3neck [ - mapaMeTp, Y4YMTHIBAIOIIMH pacloNOkKeHHWe [POEMOB 10 BBICOTE
nomemeHns, M - ¢ (I = 0,65 - [IPH PACIIOJIOXEHUH NPOEMOB OJIHOBPEMEHHO B
mixHed (0...0,2) H u Bepxseit 308e (0,8...1,0) H noMemeHus Wiy 0HOBpEMEHHO Ha
MOTOJIKE M Ha MOy MMOMEIIECHHS, [IPHYEM IIJIOMAMA [IPOEMOB B HUIKHEN W BepxHei
4acTH IPHMEPHO PAaBHBI M COCTABJIAIOT MOJIOBHHY CYMMapHOM MJIOLIAIH NpoeMoB; I
= 0,1 - npu pacnoloXeHHH NPOEMOB TOJNbLKO B BepxHeid 3ome (0,8...1,0) H
3amuinaeMoro noMeuieHus (wim Ha noronke);, 7 = 0,25 - OpM pacnosioXKeHHH
IpOEMOB TOJBKO B HUKHeH 30He (0...0,2) H nomeunienns (unu Ha nony); I7 = 0,4 -

IIpY TIPUMEPHO PaBHOMEPHOM paclpefie/IeHUU IUIOMAaH MpOEMOB 10 BCEW BBICOTE

F
IIOMELIEeHNs H BO BCEX OCTAJIBHBIX ClyqasX; d = ZV—— - [IapaMeTp HETepPMETHYHOCTH
r

ToMeIlieHus, M IIe > F, - cyMMapHasi IUIOIajb [IPOEMOB, M%; 7,, - HOPMATHBHOE
BpeMS [101a49M ra30BOro OrHETYIIAINEro BellecTsa B noMeluenue, ¢ (7, = 120 ¢); H

- BBICOTA IOMelleHHud, M;V, - pacyeTHhIH o0O6BEM IOMelIeHuH, M (obpem
obopyioBaHus, HaxoJsAIIerocs B IOMEUICHHWH, W3 HEro HE BBIYUTACTCH);, p; -
INIOTHOCTH TI'a30BOr0 OrHETyIANIEro BEINECTBA €¢ YYETOM BBICOTHI 3aHIHIIAECMOr0O
06BEKTa OTHOCHTEIHHO YPOBHS MOpS, KI' * M, OnpeJemnseTcs o Gopmyie
]
P = Po T Rys

E

3[1eCh Py - NIOTHOCTH NApOB Fa30BOI0 OTHETYIIAIIEero BEIecTBa [IpH Temneparype 1
= 293 K (20 °C) u armochepuom pasnenuu 101,3 xlla; 7, - MuUHHMaTbHas
TeMreparypa Bo3gyxXa B IomenleHud, K; x; - nonpaBouHbld ko3 UIMEHT,
YUMUTHIBAKOUIUH BBICOTY H' M, pacnonoxeHus 06BbeKTa OTHOCHTEIBHO YPOBHA MOPS
(Tabn. 2.23); ¢, - HopMaTHBHas oObeMHasA KoHIeHTpauus, % (06.) (Tadn.2.24).

Tabnuua 2.23
3HadeHus NONPAaBOYHOr0 KO3 duumneHTa k3
H', M K3 Hr, M K3
0,0 1,00 | 900 0,89
300 0,96 | 1200 0,86
600 0,93 | 1500 0,82
Tabnuua 2.24

HopMmaruszas o0beMHas OrHeTyluanias KOHIEHTpalus AByokucH yraepoza (CO,)

HaumeHoBaHie ropiodero FOCE, TY, OCT HopmarupHas o6bemMHas
MaTepHana OTHeTYINAUas KOHUEeHTpauus, %
(06.)
ALIETOH TEXHHYECKHi I'OCT 2768 - 84 337
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KepocuHn ocBeTHTENBHBIH TV 38401-58-10-90 32,6

Pacteopurens 646 I'OCT 18188-72 32.1

Cnupt u300yTHIOBBIH I'OCT 6016-77 33,2

CnupT 3THIOBBIN 'OCT 183000-87 38,7

Tonyon I'OCT 5789 -78 30,9
Jlutepatypa

1. BepxOurxuit B. B. OCHOBBI cOOpYXeHHS OOBEKTOB TPAHCIIOPTa He(TH M rasa
[OnexTporHbI# pecypc]: ydebuoe mocobue / BepxOuukuit B. B., [Ipaues 10. H. -
CraBpornons: CKoVY, 2014. - 154 C. - Pexxum JOCTyTa:
http://biblioclub.ru/index.php?page=book&id=457777

2. 3emenxkos 0. J[. CnpaBoYHHMK HHXeHepa 10 IKCIUTyaTalMy He)Tera3onpoBoaOB U
NpPOJYKTOTIPOBOZOB [DNeKTPOHHBIA pecypc]: CHOpaBOYHHK. - M.: Huoppa-
Huxenepus, 2006. - 928 L. - Pexum aocTyna:
http://biblioclub.ru/index.php?page=book&id=70512

3. Kpen, B.I'. Mammnsl u obopynoBaHue Tra3oHe(TeNpoBOAOB [DJIeKTPOHHEIH
pecypc]: y4eb6. mocobue / B.I. Kpeu, A.B. Pymausenko, B.A. IlImypesirun. —
OnextpoH. naH. — Cankt-Ilerep6ypr: Jlans, 2016. — 376 c. — Pexum nocryna:
https://e.lanbook.com/reader/book/81563/#1

IIpnaoxkenns

BeiGop THna u pacueT HeobGXoaAUMOTO
KOJIHYeCTBA OrneTymHTe e

Bei6bop Tuna n pacyer HeoOXOIMMOro KOJIHYECTBA OrHETYIIUTEIeH Ha 0ObeKTe
ClIelyeT TMPOHU3BOJMTE B 3aBUCHMMOCTH OT MX OTHeTywamed CcrnocoGHOCTH,
npeaensHON oAy, a TakXKe Kiacca MoXXapa rOploYUX BELIECTB U MAaTEPHAJIOB:

K1acc A - TmoXapbl TBEpPABIX BELIECTB, B OCHOBHOM OPraHHYeCKOTO
NPOMCXOXACHUSA, TOpPEHHE KOTOPBIX COIPOBOXIAeTCAd TIEHHEeM (IpeBecHHa,
TEKCTHJIb, Oymara);

Knacc B - noxapsl ropro9MX XUAKOCTEH W ILIABSAIMXCH TBEPAbIX BEIIECTB,;

knacc C - moxxaphbl ra3os,;

knace D - moxapsl MeTaJiJIoB ¥ CIUIABOB;

knacc (E) - moxapel, CBsi3aHHBIE C TOPEHHEM JJIEKTPOYCTAHOBOK.

Ecnin  BO3MOXHBI KOMOMHHMpOBaHHEIE OYard TMOXapa, TO TpPH BeIGOpe
OTHETYLIWTENIA IPeANnOYTEHHe OTAaeTcs Oolee yHUBepcalbHOMY Mo obnactu
[IPUMEHEHHUH.
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JU1s npenensHON IUIOLIAAM MOMELIeHMH pa3HBIX KaTeropui (MakCHMallbHOR
IOWIaAH, 3allMIaeMOd OJHMM MY TPYNNOH OrHETYLIHTelneHd) HeoOXOoauMo
IIpeyCMaTpUBATL YHCIIO OTHETYIIHTENEH OHOTO U3 THIIOB, YKa3aHHBIX B Tab1.2

B oOulecTBeHHEIX 3[AaHMSX M COOPYXKEHHAX HA KaXKIOM 3Ta¥e HOKHBI
pa3meriaTbcsa He MEHee ABYX PYYHBIX OTHETYIIMTENEH.

ITomemenus kateropuu [ MOryT He OCHANIATHECH OTHETYIUUTENSMH, €CIH HX
IIoMAAk He npesbimaeT 100 M°.

Ilpy HamUyuKM HECKONBKMX HeOONBIIMX IMOMELUICHHH OJHOH KaTeropuu
NOYKapHOM OMAacHOCTH KOJIWYECTBO HEOOXOMHUMEBIX OTHETYLUHTENeH oIpeaenseTcs
cornmacHo Tabl. 1 ¢ ydeToM CyMMapHO# NIOMAAH 3TUX ITOMELICHUH.

OrnerymuTend, OTNpaBIeHHbIE HAa nNepe3apsAKy, OKHBI 3aMEHSAThCS
COOTBETCTBYIOLIMM KOJIMYECTBOM 3apSyKEHHBIX OTHETYIIHTENEH.

Tabmuua I1.1

Hopwmbl ocHaUIeHHS TOMENIEHUH PyYHBIMM OTHETYUIMTEISAMH

Karero | Ilpene | Knacc | Ilennst | ITopoumkosbie Xnano | YriekuciaoTHsIe
pus NbHas | noxap | e H | OTHETYIINTEH HOBBI€ | OTHETYIIMTEIH
noMen| | 3auuul | a BOIHbI | BMECTHMOCTBIO, U/ MaccOi | OTHETy | BMECTHMOCTBIO, J1
€HHUA aemas ¢ OTHeTyLIAllero BellecTBa, | wHTen | / Maccoi
nioma OTHETY | KT Pl OTHETYLIAWEero
b, M2 IHTEN o ) 5/4 10/9 BMECTH | BEIECTBa, KI
u MOCTb
BMECTH 10, 2 o 5 (8)
MOCTb (3)n 3 (5)
1o 10 1
1 2 3 4 5 6 £ 8 9 10
A,B,B | 200 A 2++ - 2+ 1++ - - -
B 4+ " 2+ 1++ 4+ e
1 2 3 - 5 6 7 8 9 10
C - - Y 14 4+ - -
I 5 . 2+ 1++ B " A
(E) : - 2+ 1++ Z 2 24+
B 400 A 2++ 4+ 2++ 1+ - - 2+
D - - s | - - -
(E) - - 2++ 1+ 2+ 4+ 2++
r 800 B 2+ - 244 1+ - - -
o - 4+ 2++ 1+ B - -
| g1 | 1800 A 24+ 4+ 2++ 1+ - - -
pi| - - 2+ 1++ - - =
_ (E) - ¥ 2%+ 1+ 2+ 4+ 2++
Obwec | 800 A 4++ 8+ 4++ 2+ - - 4+
TBEHHEI (E) - - 4++ 2+ 4+ 4+ 2++
e
3JaHKA
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[Ipumeyanus:

1. Jlns TymeHus MOKapoB pPa3IHYHbIX KJ1acCOB MMOPOIIKOBbIE OTHETYINHTENH JI0JDKHEl HMETh
COOTBETCTBYIOIIME 3apannl: 41 Kiacca A - nopowok ABC(E); mu xraccos B, C u (E) - BC(E)
i ABC(E) n raccaD - D.

2. JI)iA MOpPOIIKOBBIX U YITIEKUCIOTHBIX OTHETYIIWTENEH IIPHBECHA JBOHHAas MapKHPOBKA:
cTapad MapKMpOBKa I10 BMECTHMOCTH KOpITyca, 11 / HOBas MapKHpOBKa II0 MAcce OrHETYIIANEro
cocraBa, Kr. Ilpu ocHaueHuM nmoMemeHHH NOPOIIKOBEIMM H YIJIEKHCIOTHBIMH OTHETYINHTEIAMHI
JOITYCKAeTCs HCI0JIb30BAaTh OTHETYLIHTE/H KaK CO CTapoH, Tak H ¢ HOBOH MapKHPOBKOIA.

3. 3makoMm "++" 0603HaYeHHl PEKOMEHAYeMhle K OCHAIICHHIO OOBEKTOB OrHETYLIMTEIH,
3HaKOM "+" - OrHeTYUIHTE/IH, HPHMEHEHHE KOTOpBIX JOMYCKaeTcs HpH OTCYTCTBHH
PEKOMEHIYEMBIX M IIPU COOTBETCTBYIOLIEM 000CHOBAHHH, 3HAKOM "-" - OTHETYLIHTENH, KOTOPHIE He
JOTIyCKAKOTCS 71 OCHAINEHUS TaHHBIX 00BEKTOB.

4. B 3amMkHYTBIX noMemleHusx obnemoMm He Hosee 50 M> [UIS TYUIEHHS T0%ApOB BMECTO
NEPEHOCHBIX OrHETYIINTENeH, MM JONONHHUTENbHO K HHM, MOryT OBITB HCIIOJIb30BAHBI
OTHETYLOUTENU caMocpabaThIBatOIIKeE MOPOLIKOBEIE.

[Tpu 3ammre nomemenuid IBM, TenedoHHBIX CTaHLM, My3eeB, apXUBOB H
T.A. CJIEIyeT YYHMTHIBaTh CIleHH(UKY B3aHMOIEHCTBHA OrHETYIIAINHUX BEILECTB ¢
3allMI(aeMbIM  00OpyAOBaHHEM, W3JCIHMIMH, MaTepHalaMd H T.I. JlaHHBIE
NOMEIleHUst  cileayeT  oOOpyJaoBaTh  XJIQJIOHOBBIMH M YTVIEKHCIOTHBIMH
OTHETYUIMTENAMH ¢ YYETOM MpeeabHO AOMYCTHMOH KOHIEHTPALHY OTHETYIIAIIEro
BELIECTBA.

IMomeruenus, 000py10BaHHbIE aBTOMAaTH4YECKHMH CTallHOHAPHBIMH
YCTaHOBKaMH ITOXAPOTYLICHHUS, 00ecneynBaloOTCs OTHETYIIHTeNIMH Ha 50%, ucxons
M3 pacYeTHOTO KOJINYECTBa.

PaccrosHre OT BO3MOXHOIO oOy4ara TIioXkapa [0 MeCTa pa3MelleHus
OTHETYIIHTeNs He AOKHO npeBbiiate 20 M jand oOMIeCTBEHHBIX 3HaHHH H
coopyxeHHii; 30 M - 114 momeleHuH Kateropui A, b u B; 40 M - 1 nomeenui
kateropud I'; 70 M - 1na nomenieHui kareropuit [,

Ha o0bekte nmomkHO OBITH ONpeAeNeHo JHMLO, OTBETCTBEHHOE 3a
npuobpeTeHne, PEeMOHT, COXPaHHOCTh M TOTOBHOCTh K JIEHCTBHIO MEPBUYHBIX
CPEJACTB I0XAPOTYyIIEHUs. Y4YeT NpOBepKH HAIHYHUS M COCTOSHHSA TEPBUYHBIX
CPEJCTB NOKAapOTYIUIEHUs CIeAyeT BECTH B CIIELMAIbHOM XypHalie TPOHU3BOJIBHOM
¢dbopMsI.

Kaxaelli OrHeTylIWTe/l b, YCTAHOBJIEHHBIH Ha OOBEKTe, [JOKEH HUMETh
NMOPAAKOBEIA HOMEp, HaHECEHHRIM Ha Kopnyc Oenod kpackod. Ha Hero 3aBomaT
nacnopT 10 YCTAHOBIEHHOH (opMe.

OrseTymiMTen# IODKHBI BCETZia CONEPXKAThCH B MCIPaBHOM COCTOSHHH,
NEPUOAMYECKH OCMATPHUBATELCA, IIPOBEPATHC M CBOSBPEMEHHO IIEPe3apsKaThCs.

PasMemmenue nmepBUYHBIX CPEACTB MOXAPOTYIIEHHUA B KOPHJIOPAxX, NPOXOAaX
He JODKHO TIPeIsTCTBOBATH Oe3omacHoM sBakyaumn mojed. HMx cnenmyer
pacmonaraTe Ha BUIHBIX MeCTaxX BOMM3M OT BBIXOJOB H3 NOMEIIEHHH Ha BBICOTE HE
Honee 1,5 M.
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Hns pa3MelleHuUs [IEPBUYHBIX CpencrTs MOXapPOTYLIEHHS,
HEMEXaHW3UPOBAHHOIO HHCTPYMEHTA H NMOXXaPHOI'O HHBEHTAPS B NPOM3BOICTBEHHBIX
M CKIAJCKHX MOMENICHHAX, HE 00OpYJIOBAHHBIX BHYTPEHHHM HPOTHBONOXKAPHBIM
BOJIONPOBOZIOM M aBTOMATHYECKMMH YCTaHOBKAMH [OXKapOTYILEHMsl, a TAKXKe Ha
TepPUTOPHH NpeAnpUATHEH (OpraHM3alvii), HapyXHBIX TEXHOMOTMYECKHX YCTAHOBOK
9THX MNPCANPUATAH Ha pacCTOosHHH Oonee 100 M OT HapyXHBIX [M0XapHbIX
BOJIOMCTOYHHKOB JIOJDKHEI  0DOpyZoBaThCS TNOXKapHble MUTEL. Heobxomumoe
KOTMYECTBO I[10XKAPHBIX ILIUTOB M MX THI ONPEAENSIOTCS B 3aBUCHMOCTH OT
KAaTerOpuH TMOMEUIeHNH, 31aHHK (COOpPYXEHHH) M HapyXHBIX TEeXHOJOTHYECKHX
YCTaHOBOK IT0 B3PBIBONOMAPHOH H [10XKapHOH ONacHOCTH, NPeAeIbHOM 3alHIaeMOH
Nnomany OAHHM OXKapHbIM LIMTOM H KJacca noXapa B COOTBETCTBHH ¢ Tabu. I1.2.

Tabauua I1.2
Hopmel ocHameHus 30anui (COOpPYKeHHi) |
TEPPUTOPUM NOXKAPHBIMH IITHTAMH
HaumeHoBaHHe GyHKIIMOHAIBHOIC Ha3HAYEHHUS [MpenensHas Knacc Tun wura
NOMeIUeHHH H KaTeropHs NOMeLUeHHHA WIH Hapy&KHbIX 3auMIaeMas noxapa
TEXHOJOIHYECKHX YCTAaHOBOK 110 BSPL[BOHO)KQPHOR H mewank OoHHM
ﬂO)!(ﬂpHOﬁ ONACcHOCTH IIO)Kaprhl:zd IHTOM,
A, b u B (roproune rassl 4 )XHAKOCTH) 200 A 1IIT-A
B 1II1-B
(E) IUI-E
B (TBepasie roproyme BeleCTBa U 400 A III1-A
MaTepHaJIbl) (E) HII1-E
'm ][] 1800 A III1-A
B 11II1-B
(E) LIIT-E
[ToMemmeHus ¥ OTKPHITHIE IIOLIAIKH 1000 - I-CxX
TpeANPHATHH (OpraHu3alMii) No NepBHYHOMN
nepepaboTke CEMbCKOX03HCTBEHHBIX
KYJBTYD
IToMelneHus pa3nu4HOro Ha3HAYEHUS TIPH - A HIIIII
[IPOBEIEHHH CBAPOYHAIX HIH APYTHX
OTHEONACHBIX paboT

O6o3naveHus:
HIIT-A - uT noxapHeLi A4 04AroB MOXKapa Kiacca A;
LLIT-B - muT noskapHbiii 478 ouaros noxapa knacca B
1IT-E - wut noxapHbli 11g ouaros noxapa kiacca E;
HIIT-CX - mHT moxkapHBIH U1 CeJIbCKOX038HCTBEHHBIX NIPEANPHATHI (OpraHH3aLHi);
LIIITII - IHT NoMapHLIH NepeIBHKHOH.
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[ToxapHsie ILIATHI KOMIUIEKTYIOTCS IIEpBUYHBIMH CpeACTBaMH
IOXKAPOTYIIEHHUS, HEMEXAHU3UPOBAHHBIM MMOXXAapPHBIM WHCTPYMEHTOM M HHBEHTApEM
B cOOTBeTCTBUM ¢ Tabm. [1.3.

Tabnuna I1.3
HopMBbl KOMIUIEKTaLMU MOXKAPHBIX LIUTOB
Ne HaumeHoBaHNe NePBHYHBIX CPEICTB HopMb! KOMILTEKTalHH B 3aBHCHMOCTH OT
NE HOEEIPOT)’LUBHHH, HeMexaHH3HPOBaHHOI‘O THNAa nomapﬂoro LINUTa H Kj1acca noxcapa

n/n HHCTPYMEHTa B HHBEHTaps

LII1- | LHI-B LITI-E LIIT- | LIITIT
A knace B | knacc E CcX
K. A

1 | Oruerymurenu:
BozayuHo-neHHbie (OBIT) BMecTumocThio 10 51 2+ 2+ - 2t 2+

nopoiukossie (OI1) BMecTHMOCTBIO, J1/ Maccoi
OrHEeTYLIAIero cocTaBa, Kr

10/9 1++ I+ o (D & o
5/4 2+ 2+ 2+ 2+ 2+
yraekucnotHsle (OY) BMecTHMOCTBIO, 11/
Maccoi OTHeTYIalIero cocTaBa, Kr

5/3 - - o - -
2 | Jlom 1 1 1 1
3 | barop 1 1
4 | Kptok ¢ iepeBsSHHON PYKOATKOI 1
5 | Benpo 2 1 2 1
6 | KommuiekT i pe3ku 21eKTponpoBoIos:

HOKHMLIBI, AUAIEKTpHYecKHe 60Tl H KOBPHK 1

7 | AcbectoBoe nonoTHO, rpyboluepcTHas TKaHb
HIIM BOHJIOK (KOLIMA, TOKPHIBAIO U3

HEroproYero MaTepHana) 1 1 1 1
8 | JlonaTa mTeikOBas 1 1 1
9 | JlonaTta coBkoBag 1 1 1 1
10 | Bunet 1
11 | Tenexka s nepeBo3ku obopyaoBaHus 1
12 | EMKoCTE Ul XpaHeHHs BOXbI 0OBEMOM, M

0,2 1 1

0,02 1
13 | Amuk ¢ neckom 1 1

14 | Hacoc pyuHoii 1

15 | Pykas [ly 18-20 nnuHoii 5 m 1

16 | 3ammrHbid okpan 1,4*2 M 6

17 | Cro¥iku A/I4 MOBECKH KPAHOB | 6
[TpumMevanus:

1. Jlns TynIeHHs M0XapoB pa3THYHBIX KIacCOB NNOPOIIKOBBIE OTHETYIIHTENHU H0JDKHBI HMETh
COOTBETCTBYOIME 3apsabl: i Kiacca A - nopomok ABC(E), xnacca B u (E) - BC(E) wm
ABC(E).

2. 3navenns 3HaKoB "++", "+" u "-" npuBeseHs! B npumeyanuy 3 Tabm. I1.1.
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bouyky Ui XpaHEHHs BOJBI, YCTAHABIMBAEMBIE PSIOM C MOXKAPHBIM IIMTOM,
JIOJDKHBI UMeTh 00beM He MeHee 0,2 M° M KOMIUIEKTOBATHCS BeJpamMu. SIUKH Ui
neckKka IOJDKHBEI MMeTh 00veM 0,5; 1,0 mwmm 3,0 M’ ¥ KOMIUIEKTOBATBCH COBKOBOM
nonaTod. KoHcTpykuMa siMka JomkHa obecnieydBaTh yA0OCTBO M3BJIEUEHHUS IECKa
H UCKIIIOYATh MOoInnagaHHE 0CaaKOB.

SAmmKyd ¢ reckoM, Kak TPaBHIIO, JOJDKHBI YCTaHABIMBATHECS CO LIUTAMH B
IOMEIEHHAX HIW Ha OTKPBITBIX IUIOUIAAKAX, TI/I€ BO3MOXEH pO3JIUB
JIETKOBOCTUTAMEHSIOIUXCS. WIM FOPIOYMX XXKUIKOCTEMH.

Jns noMenteH i 1 HapyXHBIX TEXHOJIOTHYECKUX YCTAHOBOK KaTeropuu A, b u
B 110 B3pBIBOIIOKAPHOH M MOXKAPHOMK OMacHOCTH 3arac necka B SIUKaX JOJDKEH ObITh
He MeHee (0,5 M Ha kaxasie 500 M° 3anldIiaeMod IIOManH, a A8 MMOMEHICHHH U
HAPYXHBIX TEXHOJIOTHYECKMX YCTaHOBOK Kareropuu I u J[ He menee 0,5 M’ Ha
kaxxasie 1000 M’ 3alUIIaeMOH TUIOLIAIH.

AcbecToBBIE MONOTHA, TPYOOLIEPCTHBIE TKAHW MM BOMIOK MOJDKHBI OBITh
pa3mepoM He meHee 1*1 M. B mectax npuMenenus u xpanenus JIBX u 1K pazmeps!
nojoTeH MoOryT ObITH yBenuyeHsl g0 2*1,5 M uium 2*2 M. OTH cpexactsa
PEKOMEH/TyeTCS XPaHUTE B BOJIOHETIPOHHIIAEMBIX YeXJIaX, YIIaKOBKaX, NIEPHOAHYECKU
(ne pexce 1 pa3a B Tpu Mecslla) MPOCYLIMBATh U OYMIIATH OT MBLIH.
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