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O0mue MoJI0KeHUA

Meronnueckne ykazaHus IO Kypcy '"be3omacHOCTh KH3HEIESATEIbHOCTH"
(b2K]1) pa3paboTanbl B COOTBETCTBUM C NIPOrpaMMOM, YTBEPKICHHOU YueOHO-
METOJUYECKUM YIIPABICHUEM IO BBICHIEMY OOPa30BaHUIO, U COCTOSAT M3 YETHhIpEX
pazaenos: Teopetnueckue acnektsl bXX/I, bXK][ B ycnoBusx nmponus3BoCcTBa, IPUPO-
Hble acnekTsl bXK/[ u bK/[ B yclnoBusX 4pe3BbIYaHBIX CUTYAIUN.

N3yueHne Kypca OCHOBBIBAETCSl HA 3HAHUU KaK OOIIETEXHUYECKUX JUCHUILIUH
(bu3uKH, XUMUU, COMPOTUBJICHUS MaTEPUAJIOB, TECOPUU MEXaHU3MOB U MAIIIWH, JIeTa-
Jiel MalllvH, 3JIEKTPOTEXHUKH), TaK U CIEIUATbHBIX JUCIIUIUIMH TEXHOJIOTHYECKOTO U
AKOHOMUYECKOTO LUKJIOB U CIAraeTcs U3 CaMOCTOSITEIbHON paboThl CTYJEHTA, JICK-
1K, 1Ta00paTOPHBIX PadOT U KOHCYJIbTAIUH.

CamocTosiTenbHas paboTa CTyA€HTa HaJl KypCOM 3aKJII0YaeTcsl B CUCTEMAaTH4e-
CKOM HM3yYECHHUHU PEKOMEHyeMOM y4eOHOU TUTepaTyphl, pelIeHU! 3a7a4 U IPUMEPOB,
BBITIOJTHEHUHY MTPAKTUYECKUX PAOOT U KOHTPOJIbHBIX 3aJJaHUM.

PexoMmenayercs cneayrommuil MOpAAOK HM3Y4YEHHs] TeM Kypca. BHHMaTenbHO
MPOYECTh B OCHOBHOW JIMTEpPATYpE MaTE€pPUANl, OTHOCSIIHUICA K H3y4aeMONl TEME;
MpOrpaMMHBIN MaTepHall, OTCYTCTBYIOIINI B OCHOBHOW JTUTEpaType, NpopadoTaTh Mo
JOTIOJIHUTEIBHOW; TPOYUTAHHBIM MaTEpUaJ KPaTKO 3aKOHCIIEKTUPOBaTh. s ycBoe-
HUA (HOPMYJI, XapaKTEPHBIX CXEM, I'papUKOB U KOHCTPYKIHMN HEOOXOIUMO MO MpPO-
YTEHUU MOBTOPUTH UX 0€3 KHUTH M KOHCIIEKTa MO MaMSATH.

Jlnst obneryeHusi MpoOBEPKU YCBOCHUSI TEOPETUUECKOrO0 MaTepuaia Mo Kaxjaoi
TeME MPUBEJICHbl BOMPOCHI Il camMonpoBepku. OTBETHI JOJKHBI OBITH MOJTHBIMH,
KOHKPETHBIMHU U B HEOOXOJIMUMBIX CIy4asiX COMPOBOXKIATHCS ICKU3aMU, rpaduKaMu U
pacueTamu.

Ecnmn npum wu3ydeHMM Kypca BO3HUKHYT BOIIPOCHI, TO PEKOMEHIYETCS
oOpaTuThcsl K MpenojaBaTento Kadeapsl A MOJTYYEHUsS KOHCYJIbTAallUM B YCTHOU
wiu nucbMeHHOM Qopme. LlenecooOpa3Ho moyyaTh KOHCYJIbTAMU IO MECTY
paboThl — y TJABHOTO HMHXXEHEpa, WHXKEHEpa MO OXpaHe TpyJa MNpeAnpusTHs, B
COOTBETCTBYIOIIIMX IPOEKTHBIX M JPYTMX OpPraHu3aiusix B 3aBUCUMOCTH OT
cnenr@uku Borpoca.

B Teuenue yuyeOHOro roja u B MepUOJ SK3aMEHAITMOHHOW CECCHU B MHCTUTYTE
WM Ha Y4eOHO-KOHCYJIHTAIIMOHHOM IMYHKTE YHUTAIOTCS 0030pHBIC JICKIIMU 110 OCHOB-
HBIM pazjieiaM Kypca. OTH JEKIIUU TMO3BOJISIIOT MOJAPOOHO pa3o0parh T€ BOMPOCHI,
KOTOpBIE HEIOCTATOYHO OCBEIIECHBI B JINTEPAType WJIM CIIOKHBI B YCBO€HHUHU. B 3TOT
K€ TIepHOJ IPOBOASATCS TPYIIIOBbIE U UHAUBUIYAJIbHBIE KOHCYIbTAIIMHU, a TAKXKeE Jia-
OopaTtopHbIe pabOTHI IO MATH-IIIECTH TEMaM.

Ilpumepnoviii nepeuensv nabopamopuvix pabom: 1. VccnenoBaHne MUKPOKIIU-
MarTa B MPOM3BOJICTBEHHBIX MOMeENICHUIX. 2. McciaeqoBanue 3anbUIeHHOCTH BO3IyXa
MPOU3BOJICTBEHHBIX ITOMENICHUH BECOBBIM MeTOAOM. 3. MccnenoBanue coiep:kaHus
BPEJIHBIX Ta30B W MapoB B aTMoc(epe Mpou3BOJACTBEHHOTO MOMENIeHHs. 4. AHaIN3
3(GeKTUBHOCTH pabOTHl BEHTWISIIMOHHBIX YCTAHOBOK. 5. OmnpenesieHue eCTeCTBEH-
HOM M UCKYCCTBEHHOM OCBEIIEHHOCTU pabounx MecT. 6. OnpeneneHue conpoTUuBie-



HUSI 3aIIUTHOTO 3a3€MJICHUSI U YAEIbHOTO COMPOTUBIICHUS TPyHTA. 7. AHanu3 nopa-
KEHHUS YEJIOBEKA JICKTPUUECKUM TOKOM.

JIns 3aKkpenneHuss TEOPETUUECKUX 3HAHUKU PEKOMEHAYETCS MOCELIATh BBICTAB-
KM 10 OXPaHEe TPY/Jla U IPOTUBOIOKAPHOU TEXHUKE.

Bo Bpemst sk3aMeHa CTyIeHT JOJDKEH MOoKa3aTh INIyOOKHUE 3HAHUS 110 BCEM TEO-
PETHUYECKUM W NPUKIAJHBIM BOIPOCAM M3Y4aeMOTO Kypca. JK3aMeH SIBIISIETCS MPO-
BEPKOM MOATOTOBIEHHOCTH CTYJAEHTOB K CAMOCTOATEIbHON MHKEHEPHOU JIESITENbHO-
CTH.

BBenenue

[Ipn n3ydyeHnn Kypca CIeAyeT YSICHUTh CBSI3b MEXIY YPOBHEM Pa3BUTHS IPO-
M3BOJUTENBHBIX CHJ OOIECTBA M OCHOBHBIMU ITpoOsiemamu Oe3omacHocTH. Oco6o
oOpaTuTe BHUMaHHE HAa COBPEMEHHBIM YpPOBEHb PA3BUTHUSI TEXHUKH, KOTJA YacTo
MPUYMHHASA CBSI3b MEXAY YCIOBUSIMHU TPyJa U 37J0pPOBbEM pabOUYUX M MHKEHEPHO-
TEXHUYECKOr0 MEPCOHANa MPOSBISIETCA CKPBITHO, CO 3HAYUTEIIBHBIM UHTEPBAJIOM BO
Bpemenu. Kpome Toro, cieayer oOpaTUTh BHUMAHHE Ha TJIABHBIC HAMPABICHUS pa3-
BUTHS bBXKJ/[: KOMIUIEKCHYI0O MEXaHM3allMI0 W aBTOMATHU3ALHUI) TEXHOJOTMYECKUX
MPOIIECCOB, HAYYHYIO0 OPTraHU3allUI0 TPYJa, MOBbIlIeHHE 3PHEKTUBHOCTH MPOU3BOJI-
CTBa, OpuUrajgHoe IIAHUPOBAHUE, HOPMHUPOBAHUE M OIJIATy TPyAa B YCIOBHUAX KOJ-
JEKTUBHON (DOPMBI OpraHu3ali U CTUMYJHUPOBAHUS TPY/la, MOBBIIICHUE KYIbTYpPbl
MPOU3BOACTBA, TPUMEHEHUE UHANBUAYATbHBIX CPEACTB 3AILUTHI.

Pazbupas Bompocsl bXX]I, He00X01MMO BBISIBUTH UX CBSI3b CO CIICIIMATBLHBIMH,
TEXHOJIOTUYECKUMHU U OOLIETEXHUYECKUMHU NUCIUIUIMHAMU, a TaKXKe C KypcaMH Op-
TFaHW3alUU U SKOHOMUKH MTPOU3BOJCTBA.

BX]] criocoOCTBYeT HE TOIBKO COXPAHEHHUIO KU3HU U 3JI0POBBS TPYIASIINXCS,
HO TaKXe€ IMOBBIILICHUIO MPOU3BOAUTEIBHOCTH TPyJa W YIYUYIICHUIO KadyeCTBa IMPO-
IyKUWU, CHUKEeHUIO Opaka. Cieayetr oOpaTUTh BHUMAHHUE Ha YKOHOMUYECKOE 3Have-
Hue ocyuiectBieHuss meponpuarui no bXKJI. [ToquepknyTh 3Hauenue kypca "beso-
MMaCHOCTh KU3HEEATEIbHOCTH'" B MTOAIOTOBKE UHKEHEPHBIX KaIPOB.

Jlumepamypa: [1, 2, 4].

Bonpocs! aas camonposepku. 1. Kakue 3aaun B o0sactu oxpaHsl Tpyza o-
CTaBJICHbI TpaBUTENbCTBOM KbIprbizckoil PecriyOnuku? 2. YKaxXUTe OCHOBHBIE 3TAIlbI
pa3BuTusa oxpanbl Tpyaa B Keipreizckoit Pecnybnuke. 3. B kakux HayyHo-
HCCIIEIOBATEIIbCKAX OPraHU3alUaX 3aHUMAKOTCs n3ydeHnem BorpocoB bXX/[? 4. Ka-
KOBBI HayuHble 0CHOBBI Kypca BXKJ[? 5. KakoBa sxoHoMu4eckast 3 PeKTUBHOCTh Me-
ponpusituii o bXK/[? 6. Kak Biusitor Ha nosbilieHrne 3P(HEeKTUBHOCTH MPOU3BOJICTBA
Mepornpuatus no bXX/[? 7. Ilo kakuM riiaBHbBIM HamnpaBJICHUSM PAa3BUBACTCS OXpaHa
Tpyna B Keipreisckoit Peciyonuke? 10. [lonrBepaute cBsizbp kypca bBXKJ[ co cnemnu-
aNbHBIMU U oOleTexXHuYeckuMu aucuuminaamu, ¢ HOT u npou3BoicTBEHHOM 3CTe-
THKOM.



Tema 1. TeopeaneCKne acneKkThbl 0€30IIACHOCTH AKU3HEACATCIBbHOCTH

IIporpamma. be3omacHOCTh OMOTEXHHYECKOW CHUCTEMBI 'dergoBeK-mamuHa'
(CUM) (T'OCT 26387-84. Cuctema "denoBek-maminHa". TepMUHBI U ONIPEICIICHHUS).
Bmusnue otnenbHbIX kKommoHeHTOB CUM Ha ee Oe3omacHocTh. Kiaccubuxamms
OMacHBIX YCJIOBUU U (hakTOpoB, Biausomwux Ha Oe3omacHocTh CUM. Cnenuduka
CUM B nOwumieBON NPOMBINIEHHOCTH (MOHOTOHHOCTh TpyAa, YTOMIISIEMOCTD,
Hajmuyue OOJBIIOT0 KOHTHUHTEHTA JKEHINHWH). POJb SProHOMHKH M HMHXKEHEPHOU
MICUXOJIOTUM TMpH co3aaHuu ontuMaibHori CUM. MaremaTudeckue MeETOIbl
obecnieuenusi 6e3zonacHoctu CUM. Ilonstue nagexnoctu CUM u ee cBsi3b ¢
0e3onacHocThio. KonuuecTBeHHBIE  XapaKTEPUCTUKU  O€30macHOCTU. MeTosbl
ananuza Oe3omacHocTH cloxHbix CUM. HWnentudukanus u mpeaBapuTeIbHas
olleHKa Oe3omacHocTH. Jlormueckue MeETOJbl aHaliu3a, HCIOJIb30BAaHHE METO/Ia
"mepeBa OTKa30B" JJI1 KauyeCTBEHHOM M KOJHWYECTBEHHOM OIICHKH OE€30MacHOCTH
CUM.

Mertoanyeckue ykasaHus. [Ipy n3ydeHnu 3TOM TEMBI CIENAYET 3HATh, YTO B
cucTtemMe 'JellOBEK-MallMHA" OINpEeNeIstomas pojib NMPUHAJIEKUT 4YeaoBeky. Hamo
YyMETh TMPOBECTH CPABHEHHWE XapaKTEPUCTHK YEJIOBEKAa W MAIIMHBI B CHCTEME
ynpaBieHusa. CrneayeT BbIACHUTH, OT KakuxX (PaKTOPOB 3aBUCUT 0€3aBapUUHOCTH U
s dexTrBHOCT, paboThl yenoBeka B CUM, kak HalMuuMe OMACHBIX U BPEIHBIX
(aKTOpOB BIMSIET HA BOBMOKHOCTh TPABMUPOBAHUS.

Hano 3HaTh ompeneneHue M XapakTEPUCTUKY HAYKH 3PrOHOMHKH, €€ POJIb B
oOecrnieueHUU O€30MACHOCTH TPYAd, YMETh OLEHHUTh KOHCTPYKIIMIO MAIllMHbI WU
amnmnapara ¢ MO3MIMU o0ecreueHus] TpeOOBaHUN SPrOHOMHUKH.

[Ipu mpoexTrpoBaHUM pabOYUX MECT CIEAYET ONPENEIUTh 30HbI OCHOBHBIX U
BCIIOMOTATEIbHBIX  pabouMX  JBMKEHUH U COOTBETCTBEHHO  PACCTAHOBKY
000pyI0BaHUS, MIPU 3TOM YUUTHIBATH AHTPOIIOMETPUUECKUE BO3MOKHOCTH YEJIOBEKA.
Ucxonst u3 TpeOGOBaHUN 3PrOHOMUKH M aHTPOIOMETPUU JOJIKHBI pa3padaThIBATHCS
OpraHbl yIpaBJIEHUs] W aBapuilHble OpraHbl, WX pasMmenieHue u ¢opma. MOpu
MPOCKTUPOBAHUM PALIMOHAIBHOTO paboyero Mecta J0KHA TakKe pa3padaThiBaThCA
Y TIPOU3BOJICTBEHHAS MEOEIb.

Jlumepamypa: [2, 4, 5].

Bonpocsel pias camonpoBepku. 1. Jlaiite onpeneneHUe CUCTEMBI 'YEIOBEK-
MammHa". 2. CpaBHUTE XApAKTEPUCTHKM YEJIOBEKA W MAaIIMHBI B CHCTEME
ynpaBieHusa. 3. Kak NOpOJOKWTENBHOCTh PEAKIMM YeJIOBEKa Ha CUTHaJbI-
pazapakuTennd omnpeaesseT 0€30MacHOCTh BBIMOJHIEMONM paboThi? 4. OT Kakux
(aKkTOpOB 3aBHCUT BO3MOXHOCTH TpaBMupoBanus B CUM? 5. Kak Bausitor Ha
oe3zonacHocte CUM Bpeanbie Npou3BOACTBEHHbIE (akTopbl? 6. KakoBa poiib
OPrOHOMHUKH B oOecrnedeHun Oe3omacHoct Tpyaa? 7. Jlaiite omnpeneneHue
AProHOMUKHN Kak Hayku. 8. Kak yuyuThIBalOTCS aHTPOMOMETPUYECKHUE TPEeOOBAHUS
Mpy pa3pabOTKe KOHCTPYKIUM MamuHb? 9. UTO Takoe AproHOMHUYECKHE KPUTEPUU
OLIEHKU KOHCTpyKUMU MamuHbl? 10. KakoBbl OCHOBHBIE NPUHIUIIBI TPOEKTUPOBAHUS



6e3onacHbix padounx Mect? 11. Kak omnpenensitorcs popMa U pa3Mepbl OpraHoOB
yrpasieHus 000py10BaHUEM ?

Tema 2. OcHoBbI 3ak0HOAaTENAbCTBA 0 BK/]

IIporpamma. Otpaxenue BonpocoB Oe3zomnacHocTr B Koncrturyuuu Koiprsiz-
ckoii PecniyOnuku. TpynoBoit kojekc. 3aKoH 00 oxpaHe Tpya.

['ocynapcTBeHHble cTaHAApThl, CHUCTEMA CTAHIAPTOB OE30MacHOCTH TpyJAa
(CCBT), HopMbl U mpaBwiia o oxpane Tpynaa. OTpacieBble CTaHAAPTHI, MpaBUiIa U
MHCTPYKIIMM TI0O OXpaHe TpyAa. locyaapCTBEHHBIM Haa30p U OOIIECTBEHHBIM
KOHTpPOJIb B 00JIacTU OXpaHbl TpyAa. KoMIUIeKCHbIE TUIaHbl YIY4YIICHHUS YCIOBUI
Tpyaa. KomnexktuBHbil 10roBop. OTBETCTBEHHOCTD 32 HAPYIICHUE 3aKOHOAATEIbCTBA
B 00JIACTH OXpaHbl TpyJa.

Mertoanyeckue ykazanusi. Tpy1oBo€ 3aKOHOAATEIbCTBO HAIPABJIEHO HA 3a-
IIUTY UHTEPECOB TPYIAIIUXCA U OOECIEUMBACT KOHCTUTYIMOHHBIE TMpaBa rpakaaH
Ha TPY[, OTABIX, MaTepUaIbHOE 00ECIIEYEHUE MIPU MOTEPE TPYAOCTOCOOHOCTH.

Konekc 3ak0oHOB 0 Tpyze peryiupyer TpyJOBble OTHOIICHHS BCEX pabodux U
CIY)KAlllUX, COAECHUCTBYSl POCTY MPOU3BOJUTEIBHOCTA TPYJd, MOBBIIICHHUIO
3(PEeKTUBHOCTH OOIIECTBEHHOTO MPOU3BOACTBA M TMOABEMY Ha O3TOH OCHOBE
MAaTEPUATBHOIO U KYJbTYPHOI'O YPOBHSI KU3HU TPYASIIUXCA, YKPEIUIEHUIO TPYAOBOU
JTUCUUIUIMHBI U MOCTEIEHHOMY MPEeBpalleHUI0 TpyJa Ha 0jaro oOIIecTBa B MEPBYIO
AKU3HEHHYIO MTOTPEOHOCTH KaXKJ0TO TPYAOCIOCOOHOTO YEIOBEKa.

B Oyayumieil HWHXEHEpPHOW [EATENIBHOCTH CTYJEHTaM HEOOXOJAMMO 3HAHUE
OCHOBHBIX TMOJOXKEHUI 3aKOHOJATENbCTBA IO OXpaHE TpyJda M CBEICHHM 00
00SI3aHHOCTAX W OTBETCTBEHHOCTH WHXKEHEPHO-TEXHUYECKUX PAOOTHUKOB IMpHU
BBITIOJIHEHUY MEPOTNIPHUATHN MO OXPaHE TPy/a.

OcHoBO# 3akoHOAAaTENbCTBA O Tpyae sABissercs Konctutynusa Keipreizckoit
PecnyOnuku, T/1e N3710°K€HBI OCHOBHBIE MOJIOKEHHUS, JAOIIUE TIPaBO HA TPy, OTAbIX,
OXpaHy 3/I0pPOBbS U MAaTEPUAIIBHOE 0OECIIEUCHHE B CTAPOCTH.

Cnenyer oOpaTuTh BHHMMaHUE Ha OOS3aHHOCTM U OTBETCTBEHHOCTD
WHXXEHEPHO-TEXHUYECKUX PaOOTHUKOB B 00JIacTH OXpaHbl Tpyaa. OTBETCTBEHHOCTD
3a OXpaHy TPyJla HECYT HE TOJIbKO PYKOBOAUTEIb NPEANPUATHUS U TJIABHBIA HHXKEHED,
HO Y HaYaJIbHUKH LIEXOB, OTJIETIOB, JJa0OpATOPUil, CMEH U MacTepa y4acTKOB. UeTkoe
3HAHUE W  BBINOJHEHHWE CBOMX  OOSI3aHHOCTEM  MHKEHEPHO-TEXHUYECKUMHU
paboTHUKAMU MPEANPUATUA oOecrieunBaeT 0e30macHbIe 151
BBICOKOITPOU3BOAUTEIbHBIE YCIIOBUS TPYJa HA IPOU3BOJICTBE.

I[Ipy wu3yyeHUM TPYyAOBOIO 3aKOHOJATENBLCTBA CJIEAYET YACHUTH POJIb
KOJUIEKTUBHOTO JIOTOBOpA, KOTOPBIM SBISIETCS BaXHBIM CpPEICTBOM OOpHOBI 3a
yIy4dllIEeHWE YCJIOBUM TpyJla, TaK KaK B HEM YYHUTBHIBAE€TCA MECTHas crenuduka
npousBoAcTBa. [loaTomMy pekoMmMeHIyercss TIIATENbHO W3YYWTh €ro Ha CBOEM
MPEINPUITUN U JaTh KPUTUUYECKYIO OLIEHKY €ro cojaep:kanusd. M3ydurte crtaTbu, 1o
KOTOPBIM  OCYIIECTBJISIETCSI ACCUTHOBAHWE MEPOINPHUITUNA 10 OXpaHe Tpy.a.
[loapo6HO pazdepute, UTO BXOAUT B COCTAB ATUX MEPOIMPUATHI U KTO OCYLIECTBIIAET
roCyJJapCTBEHHBIN HA/130p U OOIIECTBEHHBII KOHTPOJIb 3a UX BHIIOJHEHUEM.



Heob6xonuMo 3HaTh CTPYKTYpy OpPraHoB TOCYJapCTBEHHOTO HaA30pa,
rOCYJapCTBEHHOTO M OOIIECTBEHHOTO KOHTPOJS, 3HAYEHHE CHCTEMbI CTAHAApTOB
0€30MacHOCTU TpyJla B YJIYUIICHUU YCIOBUU TpyJHa, a Takxke ctaTbu KoHcTUTylUH
Ksiprezckoii PecniyOnuku, periiaMeHTUPYIOIIUE BOMIPOCHl OXPaHbl TPYAa.

Jlumepamypa: (2, 4, 7].

Bonpocs! qis camonposepku. 1. Ilepeuncinure 0CHOBHBIE 3aKOHONATEIIbHBIC
aKThl O OE30MAaCHOCTU KUZHEACATEIbHOCTU. 2. Kakue mojioxkeHus 1o oXpaHe Tpyaa
pernamentupyet TpynoBoit kojgekc KP? 3. Ilepeuncnute oCHOBHBIE 00S3aHHOCTHU
MHXEHEPHO-TEXHUYECKUX paOOTHUKOB B 001acTu oxpaHsl Tpyna. 4. Kak oxpaunsiercs
TPyA KEHIIUH B NUIIEBOW NpoMbINUIEHHOCTH? 5. Kak ocyliecTBiseTCa OXpaHa
Tpyaa Mojoaexu? 6. Pacckaxure o mopsake npuema Ha paboty. 7. Ilepeuuncnure
ctatbu TK Keipreizckoit PecnyOnuiku, 00ycClOBIMBAIONIME MOPSIOK YBOJIbHEHUS
pabounx M CIy>KallluX C OPEANPUITHS U POJb MPo(dCOI030B B 3alIUTE HUHTEPECOB
Tpynsmuxcs. 8. Kak  ocymiecTBisieTcsi  KOMMEHcalus  NpoQecCHOHaIbHBIX
BpenHocTed Ha mpousBojcTBe? 9. Kak 3akoHOMATENbHO OCYUIECTBISETCS paboTa B
HOYHOe U cBepxypouHoe Bpems? 10. Kakue opraHuzanuu OCYIIECTBIISIIOT
I'ocymapcTBeHHBIM Ham3op Mo 0Oe3omacHOCTH Ku3HenmesTenabHoctu? 11, Kak
OCYIIECTBJISIETCSI TOCYAAPCTBEHHBIA M OOIIECTBEHHBIM KOHTPOJIb MO OXpaHe Tpynaa?
12. Kakyr OTBETCTBEHHOCTh 3a HAPYLICHUS 3aKOHOAATEIbCTBA IO OXpPAHE TpyHAa
HECYT JIOJKHOCTHBIE JINIA?

Tema 3. Opranusauus ciay:k0bl 0€30MaCHOCTH TPYyAa

IIporpamma. Cayx0a  oxpaHsl  Tpyda  OpEANpUSITUNA  MHUILEBOU
MPOMBINIJIEHHOCTH, ee¢ 3agaur. (OO0sA3aHHOCTHM, TMpaBa U  OTBETCTBEHHOCTH
aJMUHUCTPALIUM TPEANPUATHS B TMPOBEICHUU KOMIUIEKCHOM paboThl MO OXpaHe
Tpyna. Ilponaranga MeTogoB O€30MAaCHOTO TpyJa, HarjisjaHas arutanus. Meroabl
oOyuenuss padbounx u HWTP OGezomacHsiM mnpuemam Ttpyaa U (HOPMBI KOHTPOJS
oOyueHus. Buabl MHCTpyKTaka MO OXpaHe TpyJa, MOPSJOK U CPOKHU IMPOBEICHUS.
[InanupoBanue u (UHAHCUPOBAHHWE MEPONPUSATUNA MO OXpaHe TpyJa Ha
NPEANPUATUAX TUIIEBOU MPOMBIILICHHOCTH.

Meroanyeckue ykazaHusi. B 1aHHOM Teme pacCMaTpUBAKOTCS BOIPOCHI,
KpailHe Ba)KHbIE [JIs JESITEJIbHOCTH HHXKEHepa. ODTO OOYCJIOBIEHO TE€M, 4YTO
KOJUIEKTUB BBEPSIET MOJI €r0 JIMYHYIO OTBETCTBEHHOCTh HE TOJIBKO MaTepHalibHbIC
LIEHHOCTU (374aHue, O00OopyJOBaHUE, CbIpbE), HO U CaMO€ JIOpOoroe B
COIIMATMCTUYECKOM OOIIECTBE: 30POBbE U KU3Hb COTPYIHHKOB TMPEINPUSATHS.
[ToaTomy pa3paboTka Oe30macHbIX U OE€3BPEIHBIX MPOU3BOJCTBEHHBIX MPOIECCOB, a
TaKkkK€ IUIAHUPOBAaHHWE U OCYIIECTBICHHE MEPONPUITUH MO OXpaHe Tpya,
cucTeMaTndeckoe oOyueHue padoyux U HUHKEHEPHO-TEXHUYECKUX PAOOTHUKOB
0e30macHbIM  METOJaM  Tpylda  SIBIISIIOTCA  OCHOBHBIMH  OOSI3aHHOCTSIMU
aIMUHUCTPATUBHO-TEXHUYECKOTO MepCoHaa.

Hano w3yuuth BHABI TNPOU3BOACTBEHHOTO HHCTPYKTaXKa U MOPAJIOK
MPOBEJCHUS TPEXCTYNEHYATOr0 KOHTPOJISA MO OXpaHe TpyJAa Ha MPEANPUITHH, 3HATD



COCTaB OTJI€JIa OXPaHbl TPyAa B 3aBUCUMOCTH OT YUCIEHHOCTH COTPYIHUKOB.

[Ipy w3ydeHunm TeMbl OOpaTUTE BHHMAHUE HA OPraHU3AIUI0 CIIYKObI
0€30MacHOCTM W HA KOHTPOJIbHbIE (PYHKIMH TPO(COIO3HOW  OpraHu3aluu
MPEINPUSTHSL.

Heo6xoauMo 3HATh, YTO JY4YIIUM BUJOM MPOGUIAKTUKA TPOPECCHOHATBHBIX
3a00J€BaHUIl SIBIETCS MpomaraHjaa 3J0pPOBBIX K O€30MacHBIX YCIOBUW Tpyja.
Opranuzanusi KaOMHETOB OXpaHbl TPyJa U KOMIUIEKCOB MCUXO(PU3UOJIOTHYECKON
pasrpy3Kku  SBJISIETCS BaXHBIM  (DAKTOPOM  YyIY4IIEHUS YCIOBUUH Tpyda Ha
MPEINPUSITUN.

Jlumepamypa: [2, 5].

Bonpocsl nias camonpoBepku. 1. Ilepeuncnure OCHOBHBIE OOSI3aHHOCTH
aIMHUHUCTPATUBHO-TEXHUYECKOTO MEPCOHAA MO OXPAHE TPyJa Ha ONPEANPUATHHU. 2.
Kaxk opranuzoBaH Haa30p 3a ACUCTBUSIMU aJMUHUCTPALIMKM B 00JIACTH OXpaHbl TpyAa
Ha MPEANpUATUSX NUIIeBON mnpombinuieHHocTH? 3. Kakumu mnpaBamu o0namaeT
oTAen oxpaHbl Tpyaa Ha npeanpustuu? 4. Kakue Bbl 3Haere BHIbI
MPOU3BOACTBEHHOIO MHCTpyKTaxa? S. Kak oCylecTBIgeTcs TpexCTyneH4YaTbli
KOHTpOJIb Ha mpeanpusituu? 6. Uto Takoe "KOMIUIEKC MCUXO(U3UOIOTUYECKOM
pasrpy3ku"? Kak on opranuzoBan? 7. Kak oprann3zoBan kaOMHET OXpaHbI TpyJa Ha
npeanpusituu, rae Bel paboraere?

Tema 4. Anaau3 ycJ0BUil TPyaa, IPUYUH TPABMATU3MA
U npodeccuoHaIbHBIX 3a00/1eBaHUI

IIporpamma. XapakTepucTHKa YCIOBHM TpyJa HA NPEANPUATHIX MUIIEBOMN
MpoMbINIIeHHOCTU. OmnacHble U BpelHble MTPOU3BOJACTBEHHBIE (pakTophl. [loHsITHE O
TpaBM€, HECYACTHOM CJy4ae Ha MPOU3BOJICTBE U MPO(ecCHOHATHLHOM 3a00JEBaAHUHU.
Buapl moTeHIMAIBHBIX OMACHOCTEM W BPEAHOCTEH, JIMHAMHUKA TpaBMaruMa u
npodecCUOHANbHBIX 3a00J€BaHUl JJisI OTACNbHBIX MPOU3BOJICTB IMHUINEBOU U
MSICOMOJIOYHOM MIPOMBIIIJIEHHOCTH. OpraHn3alMOHHO-TEXHUYECKHE 151
ncuxo(U3MOJIIOTHYECKUEe TMPUYUHBI TpaBMaTu3Ma. MeTonpl aHanu3a MOpPUYUH
TpaBMaTu3Ma U npodecCHOoHANbHBIX 3a00JieBaHui. Perucrpanus, pacciegoBaHue U
Y4€T HECUACTHBIX ClIydaeB Ha ImpousBojcTtBe. I[lokazarenm TpaBmaTh3sMa W
npo¢3adoaeBaHmil.

Metoauveckue yka3zanus. [lpu paborTe Hamg TemMoil cCleAyeT BBISICHUTH
BIIMSHUE YCJIOBUH, B KOTOPBIX pabOTaOT JIOJU, HAa UX caMo4yBcTBHE. M3yuuThb
MOHSATHUS: YCIIOBUS Tpynaa, 0€30MacHOCTh TPY/a, OMacHasi 30Ha, OMAacHbIE U BpPEHbIE
MIPOU3BOJICTBEHHBIE (PAKTOPBI, MPOU3BOJCTBEHHAs TpaBMa U MPO(EeCCHOHAIBHBIC
3a0oneBanus. CTyIEHT JMAOJKEH 3HATh YETKOE IMpEACTaBlieHHEe 00 OMacHBIX H
BpPEIHBIX MPOU3BOACTBEHHBIX (DAKTOpaxX, BO3ZHHUKAIOIIMX B OTACIBHBIX I€Xax
MUILIEBbIX MOPEANPUATHH. OTO BO3MOXKHO MPU JOCTATOYHO TIOJHOM H3yYECHUU
YCJIOBUH TpyJa Kak Ha pabodyeM MecTe, TaKk U B MIPOCTPAHCTBE 11€Xa U MPEeANPUITUS B
LEJIOM.

Hano ymeTp pasnnuarh HECUACTHBIE CIy4au, CBSI3aHHBIE C MPOU3BOJICTBOM, U



HECUACTHBIC CIly4yau, CBsi3aHHbIE C padoToil. CneayeT H3yYUTh IOJIOKEHHE O
pacclieIOBaHUM W YYE€T€ HECUYACTHBIX CIIy4aeB HAa NPOU3BOJACTBE; 3HATh MOPSIOK
pPETUCTpALIMM HECYACTHBIX CIIy4aeB, MNOPSJOK COCTABJICHHS aKTa O HECUYACTHOM
Cly4ae Ha IPOU3BOACTBE, TPABMATOJOTHMYECKHME W MATEPUAIbHBIE MOCIEACTBUS
HECYACTHOTIO CIIyYas.

Heo6xoauMo OCBOMTH METOJIbI M3Y4YEHHS MNPUYUH HECUACTHBIX CIIy4yaeB U
npodecCUOHANbHBIX  3a00JieBaHUN  (CTAaTUCTHUYECKHM, Tomorpaduueckuidi U
MOHOTrpadu4eckuii), oOpaTUB IPU STOM BHHMAHHE Ha TOKa3aTelM TpaBMaTHU3Ma —
nokasatenb 4acToTbl Ky M mokaszarenp TsokecTh Kt HECHaCTHBIX ClaydaeB, a TAKKe
yMETh MPOBECTH aHAIM3 TpaBMaTu3dMa MO MpodeccusM, KBUTMPUKAIMHU, CTAKY
paboTHI.

UYeTkast kinaccupukanys NPpUYMH HECUACTHBIX CIydaeB U MPOQPECCHOHATBHBIX
3a00J€BaHUIl TO3BOJUT TIOJIHEE OMNPEACIUTh XapakTep MEpPONPUSATUA MO UX
ycTpaHeHuo. CrnenyeT u3yduTh (PakTophl, ONpelensone 0e30MacHOCTh Tpyaa, U
noacuctemy "ACY — oxpaHa Tpyna', 00eCeunBarONIyl0 OpraHU3aIuio 0€30MmacHon
pabOThl MPEANPUATHNA THUIIEBOH M MSICOMOJOYHOM IMPOMBINIJICHHOCTH. BBIABUTE
AKOHOMUYECKUH yiepO OT HECUACTHBIX Cly4aeB M MPOQECCHOHATBHBIX 3a001€BaHUI
Ha Bamewm npeanpusaruu.

Jlumepamypa: [5,6, 8].

Bonpocs! pis camonposepku. 1. Jlalite onpeneneHre NOHATHSIM: YCIOBUS
Tpyna, 0ezonacHocThb Tpyaa. 2. Uto Takoe "onacHas 3oHa"? 3. [lepeuuciaure onacHbie
(dakTopbl, BOZHUKAIOLIME MpU paboTe 000PYyJO0BaHUS B TEXHOJOTHMUECKOM IMpOIECcce
Ha Bamewm npennpusitun. 4. [lepeuricinute Bpeanbie hakTopsl Baiiero mpou3BocTsa
(omHOM W3 oOTpaciied NUIIEBOM MpoMbIIUIeHHOCTH). 5. Jlaiite onpeaeneHue
HECYACTHOTO CJy4Yas, CBSI3aHHOI'O C MPOM3BOACTBOM. 6. Kakue HecyacTHbIE ciiydau
CUMTAIOTCSl CBSA3aHHBIMU ¢ pabotoil? 7. KakoB mopsigok cOCTaBieHUS akTa o
HECUYacTHOM cliydyae Ha mnpousBojcTBe mo ¢opme H-1? 8. Kak pacciemxyercs
HECUaCTHbIM ciaydail Ha mnpousBojactBe? 9. Uro Takoe mnpodeccuoHanibHOE
3aboneBanne? 10. BpiiBUTEe JaUHAMHKY TpaBMaTu3Ma U MOpodecCuoHaNTbHBIX
3a00JI€BaHMI Ha MPEANPUITUU NMUIIEBON MPOMBINUICHHOCTH, rae Bol paboraete. 11.
Kak knaccudunmpyroTcss npuurMHbl HecuacTHbIX ciaydaeB? 12. Kakue cyniecTByroT
METOJbl M3Y4YEHHs] MPUYUH HecyacTHbIX ciydaeB? 13. OObsicHUTE 3HAYECHUE W
METOJMKY pacueTa MoKa3zaTeae 4acTOThl U TSKECTH HEeCUacTHBIX ciydaeB. 14. Kak
pa3palaThIBAIOTCA MEPOMNPUATUS MO MNPEIYNPEKICHUIO HECYaCTHhIX ciiydaeB? 15.
Kak onpenenstorcss skoHOMUYECKHE mociueAcTBUs TpaBmatuzma? 16. Kak MO)HO
IIPOTHO3UPOBATh YPOBEHb TPaBMaTHU3Ma?

Tema 5. OcHOBHbIE 321a4H NPOU3BOJACTBEHHOW CAHUTAPHUHU H
TUTMeHbI TPY/JA U UX POJb B YJIy4llIeHUH YCJIOBHH TPyaa

IIporpamma. CBsI3b TMTMEHBI U MPOU3BOACTBEHHOM CAaHUTAPUU C HAYKAMHU O
tpyne. [IpodeccuonanbHbie BpeIHOCTH U MpodecCHOHANbHbIE 00JIe3HH pPabouux
NpEeANpUsATUN MUILEBON NpoMblluieHHOCTU. Krnaccudukanus mpodeccruoHambHbIX



BpenHocTed. [IpUHIMIBI KOHTPOJISI U HOPMHUPOBAHUS HEOIArONpUSATHBIX (DAKTOPOB
OKpyXawuniel cpeapl B CcHCTEME '"denmoBek-MamuHa'". CaHUTapHbIE HOPMBI
MPOCKTUPOBAHUSI TMPOMBIIUICHHBIX MNPEANPUITUN, CcaHUTapHas KiaccupuKanus
MIPOU3BOJICTB MHUIIEBONW MPOMBINIIIEHHOCTU. CaHUTapHO-TUTHEHUYECKHE TPEOOBAHUS
K TUIIEBBIM MPEANPUATUSIM, TEPPUTOPHUM, TPOU3BOJCTBEHHBIM U  OBITOBBIM
MMOMEIICHUAM, WX ONTHUMAaJIbHOE IPOEKTUPOBAHUE. Buabl W XapakTepUCTHKA
WHXXEHEPHBIX  CHUCTEM  TMHUINEBBIX OpeAnpUsATUd  (OTOIUIEHHE, BEHTUJISALIUS,
KaHanu3anus 1 ap.). CoctaB OBITOBBIX TOMENIEHUN, UX Pa3MEILIEHUE U YCTPONCTBO.

Metoanuyeckue ykazanus. [Ipu n3yueHun 3Toi TEMbI CIEAYET BBIIBUTH CBSI3b
OXpaHbl TPyJla C SPTOHOMUKOM, TUTUEHOW TPyJla U MPOU3BOIACTBEHHOW CAHUTAPHUEH.
N3yuute BpelnHbIE NPOU3BOJCTBEHHBIE (PAKTOPHI HA MPOU3BOJACTBE M XapakTep
npodeccuoHanbHbIX 3a00seBanuil. HeoOXxoanumMo 3HaTh MPUHLUITEI HOPMUPOBAHUS U
KOHTPOJISI HEOIAaronpusaTHBIX (aKTOPOB OKpyxaroiieit cpeast B CUM.

Cnenyer  wm3yuuth  «CaHWUTApHO-3aIIMTHBIE  30HBI W CaHHUTapHad
KJaccupuKanus NOpeanpusaTui, CcoopykeHuil u uHblx 00bekToB» (CaunlluH
2.2.1.1200-03). ITo CHulI 2.09.04-87 "AnMuHUCTpaTUBHBIE U OBITOBBIC 3aAaHUA"
HAJI0 YMETh ONPEACIUTh CAHUTAPHBIN KJIACC MPOU3BOJICTBA U COOTBETCTBYIOIIUNA EMY
COCTaB OBITOBBIX MTOMEIIEHUMN.

[Ipu pa3paboTke TeHIIaHA MPEANPUATUS CIEIYyeT YUUTHIBATH HAIpPaBICHUS
rOCHOACTBYIOIIMX BETPOB.

OOpatuTe BHMMaHWE€ Ha OOBEMHO-IUIAHUPOBOYHBIE pPEHICHUS IIEXOB,
KOMIIOHOBKY  MPOU3BOJICTBEHHOTO  OOOpYJIOBaHMSI M  CXEMy  OpraHu3aluu
TEXHOJIOTMYECKOTO MPOLIECCA, OCYIIECTBIISIEMbBIE ITPY MPOCKTUPOBAHUY MPEANPUITHN
JIETKOW MPOMBIIUIEHHOCTH. 3/1€Ch CIIEAYET yU4ECTh, UTO HE JOMYCKAETCS NEpEeCcCeUeHUe
OCHOBHBIX JIMHHUI ABHKECHUS NPOJYKLIUHU U JIFOJCH.

N3yueHre mpOMBINIUIEHHON BEHTWIALIMU CJEAYeT HauyaTh C KilacCU(HUKAUU
BUJIOB BEHTWISIUMU. [Ipy 03HaAKOMIIEHMH C BHJAMH OTOIUICHUS MPOU3BOIACTBEHHBIX
31aHUil 00paTUTEe BHUMaHHE Ha BO3AYIIHOE oTorieHue. [Ipu u3ydeHuu cucrem
KaHaIu3aluu o0paTute 0co00e BHUMAHUE HA METO/Ibl OYUCTKHA CTOYHBIX BOJI.

O3HaKOMBTECH CO CPEACTBAMU MHAMBUAYAIBHOM 3alIUThl, TPUMEHSIEMbIMU B
MULLIEBON MTPOMBIIIJIEHHOCTH.

Jlumepamypa: [3, 3, 6].

Bompocsr  gas camompoBepku. 1.  OxapakrtepuszyWte 3aBHCUMOCTH
0€30MaCHOCTH TEXHOJOTMYECKUX MPOIIECCOB OT 00BEMHO-IIIAHUPOBOYHOIO PEIICHUS
IIPU NPOECKTHUPOBAHHUM 1I€Xa OJHOW W3 OTpacield NHUILEBON MPOMBIIIICHHOCTH. 2.
[IpuBenute nmpuMep palMoOHAIBHON KOMIOHOBKHM oOopynoBaHusi B Bamewm mexe. 3.
Kak Bnuser opranu3zanus TEXHOJOTHYECKOTO Ipollecca Ha co3JaHue Oe30MacHbBIX
ycnoBuii Tpyna? 4. Kakue nenu npeciienytor CaHUTapHbIE HOPMBI IPOECKTUPOBAHUSA
npombinieHHbIXx npeanpustuii (CH 245-719-98)? 5. Uto Takoe caHUTapHas
Kiaccudukanus npous3BoAcTB? Kak ompenensiercs mUpUHA CaHUTAPHO-3AMUTHOM
30HbI? 6. HazoBuTe TpeOOBaHMS, YUUTHIBAEMbIE MIPU MPOESKTUPOBAHUU T€HEPATBHOTO
IJIaHA OpeanpusaTus. 7. UTo onpenenser paiuoHAIbHYIO CXEMY INIAHUPOBKYU LIEXOB U
TpaHcnopTHeIX nyTer? 8. Kakue BUABI CHCTEM MPOMBIINUIEHHON BEHTHISALINU
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MIPUMEHSIIOTCSA Ha IPEeANPUITUAX MUIIEBOM npoMbiniuieHHOCTH? 9. Kakue TpeboBaHus
MPEIBABISAIOTCA K CUCTEMAM OTOIUIEHUS] MPOMBINUIEHHBIX Npeanpustuii? 10. Kakue
LEIU MpeclelyeT TEXHUYECKas JICTETHKA, KAaKOBO €€ 3HAYEHWE W BIHSHUE Ha
CO3aHME 3[I0POBBIX, O€30MaCHBIX U OJAronpusATHBIX ycioBuil Tpyaa B uexe? 11. Uro
Takoe 3alluTHAasl OJeXJa W 3aluTHhIe npucnocodieHusa? 12. Oxapakrepusyiite
MEIUKO-TIPO(YUIAKTUYECKIE MEPONIPUATHS, TPOBOAMMBIE Ha Bariem npou3BoicTBe.

Tema 6. MI/IKpOKJII/IMaTI/I‘IeCKI/Ie yYcaoBus IIpOI’I3BOIlCTBCHHOﬁ Cpecabl.
IlonsiTHe O TEPMOPpPEryJasinum opranmima

IIporpamma. XapakTepucTHKa, CaHUTAPHOE HOPMUPOBAHHE U KOHTPOJb
napaMeTpoB MHUKpOKJIMMAaTa (TeMieparypa, [aBJl€HHE, BIAKHOCTb H CKOPOCTh
JIBIKEHHSI BO3/yXa) B TNHUIIEBOM MNPOMBIIUIEHHOCTH. [IpuyuHbl meperpeBaHus
OpraHv3Ma U NPOCTYAHBIX 3a00JIEBaHUM. 3allIUTa OT UCTOYHUKOB TETUIOBBIJCICHUN U
TEPMUUYECKUX O0XXOroB. Temion3onsauusi, SKpaHUPOBaHUE, BO3JYIIHbIC IYIIH,
BO3/IYLIHO-TEIUIOBBIE W BOJAHBIE 3aBechbl. bopn0Oa ¢ mepeoxiaxaeHueM, OTOILICHHE
MPOU3BOJICTBEHHBIX MOMEIIEHUH. Meponpusaruss Mo CO3JaHUI0 OJaronpusTHOTO
pexuMa TpyAa U OTJbIXa B TOPAYMX U XOJIOJHBIX 1I€XaX MUILEBOU MPOMBIIUICHHOCTH.
NunuBuayanbHble CpelCcTBa 3alIUThl OT HEOIArONpUsTHOIO BO3IEUCTBUSA (aKTOPOB
MUKPOKJINMATA.

MeTtoauveckue ykazanuss. MUKpOKIMMAT OKa3bIBA€T 3HAUYNUTEIBHOE BIUSHUE
Ha MPOTEKaHUE >KU3HEHHBIX MPOIECCOB B OPraHU3ME YEJIOBEKA U SIBJISECTCS BaXKHOU
XapaKTEPUCTUKON TUTMEHUYECKUX YCIOBUM Tpyaa. (OCHOBHBIE MapaMeTphl
MUKPOKJIMMAaTa BKJIIOUAIOT B ce0d TeMIepaTypy, OTHOCUTEIbHYIO BJIAXKHOCTD,
CKOPOCTh JBIJKEHHMSI BO31yXa, OapoMeTrpuueckoe aaBieHue. BrisiBute Ha Baiem
MPEANPUATAN UCTOYHUKU TEIJIOBBIACIICHUHN, OXapaKTepU3yuTe BIMSHUE BBICOKOU U
HU3KOW TeMmIepaTypbl Ha OpraHW3M 4YeJIOBeKa M yKaXKuTe, Kakue npod3abdoseBaHus
MOT'YT BO3HUKHYTh MPU HAPYIUIEHUH MTAPAMETPOB MUKPOKIMMATA.

Heob6xoquMo 4eTko 3HaATh, KakKUe YCJIOBUSA JIA KaXKIOro IPOU3BOJICTBA
ABJISIIOTCS  JIONYCTUMBIMA U ONTUMAJIbHBIMM B 3aBUCUMOCTH OT XapakTepa
TEIUIOU30bITKOB B TMOMEIICHUH, CE30Ha TI0/ia, KaTeropuu padOThl MO TSHKECTH.
Ciienyer 03HaKOMUTHCS C HOPMHUPOBAHUEM MUKPOKIMMATHYECKUX ycioBud mo CH
245-719-98 u T'OCT 12.1.005-88. CCBT « OOume caHUTapHO-TUTHEHUYECKUE
TpeOOBaHUs K BO31YXYy paboueil 30HbI».

Cnenyer oOpaTUTh BHUMaHUE Ha paCCTAHOBKY OOOPYIOBAHUS U OPraHU3ALIUIO
pexuMa TpyJda M OTAbIXa B MOMEIICHUSX CO 3HAYUTEIbHBIMU TEIJIOU30BITKAMMU.
MexaHuzanusa M aBTOMATH3alMS MPOLIECCOB C TSXKEIbIM (PU3UUECKUM TPYAOM,
MPUMEHEHUE BEHTWISIIUM M TEIUIOBOM HW30JALMHM, SKPAaHHUPOBAHHE PAOOUYUX MECT
YIIYy4IIal0T MUKPOKIUMAT MPOU3BOACTBEHHBIX TOMEIICHUMN.

CuctemMbl BEHTWISIIIMM B 3aBUCHUMOCTH OT CIOCO0a IMEepeMEIIeHHs] BO3yXa
MOAPA3NAEISAIOTCS HAa €CTECTBEHHbIE W C MEXaHWYECKUM NOOYXKIEHUEM, B
3aBUCUMOCTH OT HAMPABJIEHUS IBUKEHUSI BO3/lyXa — HA IPUTOYHBIEC U BHITSKHBIE, a B
3aBUCUMOCTH OT 30HbI BIMSIHUS — Ha oOmeoOMeHHble W MecTHble. Haubonee
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s pexTrBHON IO OOpPHOE C BPETHOCTSMHU SIBJIICTCSI MECTHAS BBITSKHAS BEHTUIISLIUS
(BBITSDKHBIE IIKa(dbl, 30HTBI, OOPTOBBIE OTCOCHI, BCTPOCHHBICE MECTHBIE OTCOCHI,
neuienprueMHuK). Hy>KHO 3HaThb OCHOBHBIE€ AJIEMEHTHI BCEX CHCTEM BEHTWIALIMHU U
YMETH OMpPEACTUTh HEOOXOIUMBIN BO31yX00OMEH.

HauGonee COBEPIICHHBIM criocobom CO3/JIaHuUs 0JIaronpUSITHOTO
MHKPOKJIIMAaTa SBISAETCS KOHAWLIMOHMpPOBaHHWE Bo3ayxa. Creayer HU3y4uTh
YCTPOMCTBO KOHJIUIIMOHEPA U YMETh HAUEPTUTD €TI0 CXEMY.

Hano 3Hath ycTpOCTBO M yMETh MOJIb30BATHCS MPUOOpaAMU JJIsi KOHTPOJIS
MapaMeTpoOB MUKPOKJIMMATA.

Jlumepamypa: [2, 4, 5, 6].

Bonpocst nias camonpoBepku. 1. Kakumu Qakrtopamu xapaktepusyercs
MHKPOKJIMIMAT MPOU3BOJACTBEHHOW cpeapl? 2. Kak BIMSE€T MUKPOKIMMAT Ha
yenoBeka? 3. Uto Takoe TepMmoperyisinus opranusma yenoBeka? 4. Kak Bausror
HeOIaronpuaTHbIE MUKPOKJIUMATUYECKUE YCIOBUSI HAa BO3SHUKHOBEHHE HECUACTHBIX
caydyaeB W IpodecCHOHANbHBIX 3a0osieBaHuii? 5. (OCHOBHBIE HMCTOYHUKH
TEIUTIOBBIJICIICHUN Ha MPOU3BOACTBe, rie Bol paboraere. 6. Kak ocyiectBisieTcs
3alIMTa OT MCTOYHUKOB TEIUIOBBIX M3IydyeHH? 7. B Kakux JOKyMeHTax
HOPMHUPYIOTCS MapaMeTpbl MUKPOKIMMATa NPOU3BOJICTBEHHBIX noMemeHui? 8. Kak
U B 3aBUCUMOCTHU OT KakuX (pakTopoB HOpMHUpYETCs MUKpokiauMatr? 9. Onpenenure
HOPMHpPYEMbIE 3HAYECHUS TEMIIEPATYPHl BO3[yXa, OTHOCUTEIIBHOM BIIAXKHOCTU U
CKOPOCTH [IBIDKEHUSI BO3Jlyxa B paboueil 30HE sl Terioro (MepexoaHoro) u
XOJIOAHOTO TEPUOJOB Toja B 1exe, rae Bei padortaere. 10. HazoBute Haumboiee
addexTuBHBIE cpeacTBa 00pbOBI ¢ Teron30ObpiTkamMu. 11. Kak mojacuutaTh TOIIIMHY
teroBoi m3onsiiuu? 12. Kak paccunrtars Bo3ayxooOmed nexa? 13. Uem otinuaercs
LHEHTPOOEXKHBIN BEeHTUIATOP OT oceBoro? 14. Uro takoe neduextop? Kakue nanunie
HeoOxoauMbl i ero BbiOopa? 15. M3 kakux CEKIMA COCTOUT THUIOBOM
konnuuuronep? Ilpusenure cxemy. 16. Kakue npuOopbl UCHOIB3YIOT AJI1 KOHTPOJIS
mukpokiaumara? 17. OObsicHuTe npuHIUN nAelcTBua mncuxpomerpa. 18. Kak
WU3MEPUTH CKOPOCTh IBMKEHUS BO3AYIIHOI'O TOTOKA?

Tema 7. 3amura oT TOKCHYECKHX BelleCTB

IIporpamma. IloHsiTHE O TOKCHYHOCTH M BO3AEHUCTBUU TOKCUYECKHUX BEIIECTB
Ha opraHu3M 4enoBeka. OcTpble W XpOHUYECKHE OTpaBieHus. 3meHeHue
TOKCUYHOCTH B 3aBUCUMOCTH OT (PU3MKO-XMMHUYECKUX CBOICTB BEIIECTBA, €r0
arperaTHOrO COCTOSIHUSI, BPEMEHU BO3JICVCTBHS U IYT€W MPOHUKHOBEHUS B OPTAHU3M
yenoBeka. Knaccudukaius TOKCMYECKUX BEUIECTB, 00pa3yIOIIMXCS U UCIIOIb3YEMBIX
B MUIIEBOM U MSICOMOJIOYHOW MPOMBIILICHHOCTH, IO XapakTepy (PU3HOJIOTHYECKOTrO
BO3JEHUCTBUA HA OPTaHU3M.

IIpousBoacTBeHHass mbulb. OLlEHKa BPEIHOCTH IBUIM B 3aBUCHUMOCTH OT €€
JTUCIIEPCHOCTH, XMMHYECKOIO COCTaBa M Jpyrux cBOMCTB. I[lpuunHbl 00pazoBaHuUs
NBUIM B OCHOBHBIX IPOM3BOACTBAX MHUIIEBOM MPOMBIINUICHHOCTH, METObI
ONPEAEIICHNS] KOHIICHTPALMU IIBUIM B BO3YXE.
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[IpenenbHO MOMYCTUMBIE KOHLEHTPAMM BPEIHBIX BEIIECTB B BO3IAYyXE
paboyeil 30HBI. MeTOoApl HCCIENOBaHUS BO3AYIIHOM Cpeabl U 00ecnedeHus
CAaHMTApHOM YHCTOTHI BO3AyXd. 3aME€HAa TOKCHYECKHX BEIIECTB, TIE€PMETH3ALIMSA,
KarcyJiupoBanue ob6opynoBanus. [IpuHIUIBI BEIOOpAa ONTUMAIBHBIX MapaMETPOB U
pacyeT CUCTEM MPOMBINUICHHOW BEHTWISUMKU. VHANBUyalbHBIE CPENICTBA 3allUThHI
OT BO3JICMCTBUSI TOKCUYECKUX BEIIECTB U MBUIH.

Meroan4yeckue ykazaHus. B numeBoil 1 MACOMOJIOYHOM TPOMBIIIIIEHHOCTH,
cpeau  pa3HOOOpa3HbIX  (AKTOPOB  MPOU3ZBOACTBEHHOW  CpElbl,  MOTYIIHX
HEOJIaronpuaTHO BIMATH HAa OPraHW3M YEJIOBEKa, 3HAYUTEIILHOE MECTO 3aHUMAIOT
BpeJHbIE Ta3bl W MbUIb. lledb NPOU3BOJICTBEHHON CAHUTAPUM U TUTHUEHBI —
MOJIHOCTHIO MUCKIIOUUTh WM PE3KO YMEHBIIUTh BO3MOXHOCTH TOCTYILICHUS
TOKCUYHBIX BEIIECTB B OPTaHU3M YEJIOBEKA.

Crnemyer XOpoIIio 3HaTh COCTaB TOKCHYECKHX BEIIECTB, HX (U3HKO-
XUMUYECKUE CBOICTBA, JOMYCTHUMbIE KOHIIEHTPAIMIO U BpPeMsl BO3JCUCTBUS, MYTH
MMPOHUKHOBEHUS B OpraHnu3M. [ I[pOHUKHOBEHME TOKCMYECKUX BEIIECTB YEPE3 OpPraHbl
JBIXaHHUsI HanOOoJIee OMAacHO, TaK KaK BHYTPEHHSSI MOBEPXHOCTh AbIXaTEIbHBIX MyTEH
oOnamaer OOJBIION BcaCHIBAIOIIEH CIIOCOOHOCTBIO. TOKCHYECKHME BEIIECTBa,
MIPOHUKAs] B OPraHW3M 4YEJOBEKa, BO3JCHCTBYIOT HAa €r0 TKAHU U OMOXMMUYECKHE
CUCTEMBbI, BbI3bIBasl HApYIICHUE MPOIECCOB HOPMAJIbHON KU3HEACATEIbHOCTU, U
MOTYT NPUBECTH K MPOHECCUOHAIBHBIM OTPABIICHUSIM.

[lomuute, uto ocTpble MNpPOdEeCCUOHANbHBIE OTPABICHUS OTHOCITCS K
HECUYACTHBIM CITydasiM U 0(OPMIISIIOTCS] aKTOM O HecuacTHOM ciydae o ¢popme H-1.

Tokcnyeckue BEIIECTBA, BBIICISIONIMECS WM MCIIOJIB3YyEMbIE B IPOLECCE
MPOU3BOJICTBA, KJIACCU(DUIMPYIOTCS MO UX MPEUMYIIECTBEHHOMY BO3JCHCTBHUIO Ha
TOT WJIM UHOM OpraH WM CUCTEMY YEJIOBEYECKOr0 OpraHu3ma.

Cnenyet m3yunts [OCT 12.1.007-76 "Bpenubie BeniectBa. Knaccudukamus u
obmue TpeboBaHus 0€30MacCHOCTH".

Bo MHOrmx mnpou3BOACTBaxX MHILEBOM MPOMBIIIJIEHHOCTA BBIJIEISAETCS
3HAUYUTENIbHOE KOJIMYECTBO MbUIM, MOATOMY HEOOXOJMMO 3HATh €€ BO3JCHCTBHE Ha
OpraHu3M YeJIOBEeKa U CrocoObl OOPLOBI ¢ HEll.

Conep:xanue BpeJHBIX BEIIECTB B BO3AyXe paboyell 30HBI U B aTMocdepe He
JOJDKHO TIPEBBIIATh MpeaeabHOo aonycTuMbix koHueHtpauuit (1K), mostomy
HEO00XO0UMO 3HATh CIIOCOOBI ONPEICIICHUS] UX KOHLIEHTPALIMK B BO3/IYXE.

Heo6xoauMo yMeTh okazaTh JOBpaueOHYIO MOMOIUIb [IPU OTPABICHUAX U 3HATH
WHIMBUIyaJIbHbIE 3allIUTHBIE CPEJICTBA.

Jlumepamypa: [2, 4, 5, 6, 7].

Bonpocst  gas camompoBepku. 1. Uto Takoe mnpodeccuoHanbHOe
orpasiienre? 2. OT kakux (paKTOPOB 3aBUCUT XapaKTep BO3JAEHUCTBUS TOKCHYECKOTO
BellecTBa Ha opranu3M uenoBeka? 3. Kak knaccuuiupyroTcss TOKCHYECKHE
BEIIECTBA MO HMX BO3JCHUCTBHIO Ha 4enoBeka? 4. UeMm oTiM4aeTcs XPOHUYECKOE
oTpaBieHne OT octporo? S. UYro Ha3piBaeTcs NPEACIBbHO  JIOIYCTUMOM
KOHIIGHTpAIlMel BellecTBa B BO3AyXxe pabodeil 3o0HbI? 6. JlaiiTe ompeneneHue
MPOM3BOACTBEHHONW mbUIM. 7. Kak HOpMupyercss coaep:kaHu€ MbUIM B BO3IYXE
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paboueit 30HbI? B kakux nokymentax? 8. Kakoli BuI BEHTWISILMU HauOoiee
apdexTuBeH Tpu OOphOE C BBIJICICHUSAMH TOKCHMYECKHX BemecTB? 9. Kakumun
METOJIAMHU OIPENEISIETCA COAEPKAaHWE BPEIHBIX BeulecTB B Bo3ayxe? 10. B uyem
CYIIHOCTh CTaHJApPTHOTO BECOBOT0 METOJA OIMpEIeNIeHHsI KOHUEeHTpauuu neuiu? 11.
Kakue npuMeHst0TCsS CpeacTBa MHAMBUAYAIbHOW 3AIUTHI MPU HAINYUU B BO3AYyXE
paboueil 30HBI BpeaHbIX BblaeneHui? 12. Kak oka3aTh mnepByl0 MNOMOIIb IPU
OTpaBJICHUSIX ?

Tema 8. OcBenieHne NPOU3BOJACTBEHHBIX MOMeIEHUT

IIporpamma. CBs3b OCBEILIEHHOCTHU c 0€30MacCHOCTbIO 151
MPOU3BOJUTENBHOCThIO TpyJa. OCHOBHBIE CBETOTEXHUYECKHE (KAUECTBEHHbIC U
KOJIMYECTBEHHBIC) XapaKTEPUCTUKU OCBEIICHUS.

XapakTepuUCTUKa  €CTECTBEHHOIO M HMCKYCCTBEHHOTO  OCBELICHHS.
HopMmupoBaHue 1 KOHTPOJIb MPOU3BOJICTBEHHOTO OCBEIICHUS. PacueT ecTeCTBEHHOTO
OCBEIlIeHUsA. Buabl HCKyCCTBEHHOTO OCBeNIEeHUS. MICTOUHMKHN cBETA, MPOMBIIIEHHbBIE
CBETWIbHUKU. PacyeT uckycctBeHHOro ocBenieHus. CBeT U 0e30MacHOCTh TpyJa Ha
MIPOU3BOJICTBE.

Mertoanyeckue ykazaHusi. O3HAKOMbTECH C OCHOBHBIMHU CBETOBBIMH
napaMeTpaMM, ONPEACNSIIOIMMHA ONTHUMAJIbHBIE YCIOBUS pPabOTHl [Jii OPraHoB
3peHuss. M3yunte  BUIOBI NPOHM3BOJCTBEHHOTO  OCBEIICHUA: €CTECTBEHHOE,
HMCKYCCTBEHHOE€ M COBMEIIEHHOE. BBIICHHTE 3HAUYEHHE E€CTECTBEHHOrO CBETa IS
caMO4yBCTBUsI Jrofiel. M3yuute BHUIBI €CTECTBEHHOrO oOcBelleHus (OOKoBoOeE,
BEpXHEe, KOMOMHUPOBAHHOE), @ TaK¥K€ €ro pacueT CBETOTEXHUYECKUM METOJOM.
Onpenenute, Kak HOPMHUpYETCS 3Ha4YeHUE KOd(P(UIIMEHTA €CTECTBEHHOIO
OCBEILICHUS.

[Ipu u3yyeHUn UCTOYHUKOB UCKYCCTBEHHOI'O CBETa U CBETHJIbHHUKOB 00paTute
BHUMAaHWE Ha 3alllUTHBIA YroJl CBETHWJIBHUKOB M MEpbl OOphOBI C MyJbcalueu
CBETOBOIO  IIOTOKA  JIFOMUHECUEHTHbIX Jamn. (O3HaKOMbTECH €  BHJAAMU
HMCKYCCTBEHHOI'O OCBEIIEHHSI M €ro pacueroM 1o MeToay Koadduimenrta
MCII0JIb30BaHUs CBETUIILHUKA.

Knaccupuuupyiite TOYHOCTH 3pUTEIBHBIX palOT, BBINOJHSIEMbIX Bamu Ha
MpOU3BOACTBE. M3yunTe, Kak HCIOJb3YIOTCS WHIAMBUAYAIbHBIE CPEICTBA 3aIUTHI
opraHoB 3peHuss Ha Bamem mnpousBoacrBe. Kak oCymecTBISIETCS KOHTPOJb
OCBEUICHHOCTH B MPOU3BOJICTBEHHBIX YCJIOBHUSIX W KaKOB PEXKUM 3SKCILTyaTalluu
OCBETHUTEIBHBIX YCTAHOBOK.

Jlumepamypa: [1, 4, 5, 6, 7].

Bompocsl aasi camompoBepku. 1. Kak BiuseTr HeyIOBIETBOPUTEIBHOE
OCBEIICHUE HAa COCTOSHHUE 3I0pOBbA 4enoBeka? 2. UTo Takoe CBETOBOW MOTOK? B
KaKUX €JUHUIIaX OH BbIpakaeTcs? 3. B KakuX eMHUIIaX BBIPAXKAIOTCS OCBELIEHHOCTD
U SpKOCTh? 4. YKaXuTe BHABI €CTECTBEHHOro ocBemnieHusa. 5. Kak Hopmupyertcs
ecTtecTBeHHOe ocBenieHne? Yto takoe K03 (PUIUEHT eCTECTBEHHON OCBEIIEHHOCTH?
6. Kak HOpMUpYyETCS OCBEIIEHHOCTh B 3aBUCHMOCTH OT TOYHOCTH BBINIOJHSIEMBIX
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3puTenbHbIX padboT? 7. KakoBbl TOCTOMHCTBA M HENOCTATKU JIAMIl HAKaJWBAHUS U
JIOMUHECUEHTHBIX JaMn? B yeMm oTiamune ux cnekTtpoB usnydeHus? 8. KakoBo
Ha3HAauYCHUE aBapuiiHOTO ocBenieHus? 9. Kak paccuuThiBaeTcsi MCKYCCTBEHHOE
ocBelieHue MetToaoM koddduinnenta ucnoias3oBanusa? 10. KakoB mpuHIunm aeicTBus
mokemerpa? 11. Kakume 1nBera CUMTAIOTCA MNPEAYyNPEXKTAIOIMMHU IPU  OKpPACKe
obopynoBanus? 12. Kakue cpencrBa MHAMBUIAYAJTbHOM 3alllUThl OPraHOB 3PEHUS
npuMeHsoTCa Ha Bamem npeanpusatun? [Ipy BBIIOJTHEHNN KaKUX TEXHOJIOTMYECKUX
npoueccoB win oneparui? 13. Kakoil pexum 3Kcruryarauqud OCBETUTEIBHBIX
YCTPOMCTB NpUHAT Ha Bamem npeanpusituun?

Tema 9. Duaekrpode30nacHOCTD

IIporpamma. /lelicTBHE DSJIEKTPUUECKOIO TOKAa HA OpPraHu3M YEJIOBEKa.
@aKTOpbI, BIUAIOIIAE HA UCXOJ MOPAKEHUS TOKOM. BHUIBI 3IE€KTPOTpaBM, aHAIN3
MPUYAH WX BO3HUKHOBEHUS HA MPEANPUATHAX IMHIIEBOM U MSICOMOJIOYHOMU
MPOMBIIUIEHHOCTH YcnoBus MOPaXKECHUS AIEKTPOTOKOM. Hanpsioxenne
MPUKOCHOBEHUS U 1maroBoe. Kitaccudukaiys OCHOBHBIX MOMEIIEHUN MPEINpPUSTHIA
MUILIEBOM MPOMBIIUICHHOCTH IO OMACHOCTH IOPAXEHUS DSIJIEKTPUYECKUM TOKOM.
KonTtposnp w3ossinun. 3amuTHbBIE MEpPbl B AJIEKTPOTEXHUYECKHX YCTaHOBKAX.
[IpuMeHeHNE TNOHMKEHHBIX HANPSXKECHUM, HW30JSALUS, 3alMTHOE 3a3€MIICHUE,
3aHyJIEHHE W 3allMTHOE OTKIoueHue. OpraHuzaiusi 0e30macHOM JKCIUTyaTalluu
ANEKTPUYECKUX YCTaHOBOK. CpelcTBa WHIMBUAYAIbHOW 3aIIUTHI OT IMOPAXKECHUS
TOKOM. BO3HHKHOBEHHWE M HAKOIUIEHUE 3apsJIOB CTAaTUYECKOTO JJIEKTPUYECTBA B
TEXHOJIOTUYECKUX TMPOLECCaxX JIETKOM MPOMBINUIEHHOCTH. Mephl 3aluThl  OT
CTaTHYECKOr0  JJEKTPUYECTBA.  JJEKTPOMArHUTHBIE  TOJS,, HCTOYHUKH  HX
BO3HHUKHOBEHUS B ITUIIEBOM MPOMBIIIJIEHHOCTH, BO3JCHCTBAE HA OPTaHU3M YEIOBEKA.
3alMTHOE SKpPaHUPOBAHUE, JUCTAHIIMOHHOE yIpaBleHUEe. 3aliuTa OT aTMOC(EPHOTO
ANIEKTpUYECTBA (MOJTHUE3AIIUTA).

Mertoanyeckue yka3aHusi. J[€MCTBHE 3JIEKTPUYECKOTO TOKA HA OPraHU3M
YeJIOBEKa  3aBUCUT OT  CWJIbl  TOKAa, CONPOTHUBJICHHS  TeJla  YEJIOBEKa,
MPOAOJDKUTEIBHOCTH BO3JICUCTBUS, ITyTHU MPOXOKIECHUS TOKA, YaCTOTHI U pOJa TOKa,
croco0a KOHTAKTa ¢ TOKOBEAYIIMMHU YacTsIMU, UHAUBUIYAJbHBIX CBOMCTB YEJIOBEKA.
Boisicnute (akTopbl, BIUSIONIME HA COMPOTHUBIICHUE TEJ YEIOBEKAa, M 3allOMHUTE
3HAYEHHUE PACUETHOTO CONMPOTHUBJICHHUS.

Ciienyetr mpoBeCTH aHAJIN3 OMACHOCTH MOPAXKEHUSI TOKOM MPHU MTPUKOCHOBEHUH
K TOKOBEIYIIUM YacTsM B OJHO(A3HBIX U TpeX(a3HbIX CETAX C U30JIUPOBAHHON WIIH
[IYyX03a3€MJIEHHOW HEUTPAJbIO.

HeobxonuMo Takke 3HaTh, Kakue OBIBAIOT BUBI JIEKTPOMOPAXKEHUM U KaK
OKa3zaTh MEpPBYI MOMOIIb MpHU 3JekTpoTpaBMe. Ocoboe BHHMaHUE OOpaTHTE Ha
criocoObl TPOBEAECHUS UCKYCCTBEHHOTO JAbIXaHUs. [IpakThueckuil ombIT MOKa3bIBAET,
YTO TIE€pBas MOMOIb, OKA3aHHAs MOCTPAABIIEMy B TECYECHHE NATH-IIECTH MHUHYT
MIOCJIE MMOPAYKEHUSI TOKOM, ITOYTH BCETAA AAET BO3MOXHOCTh CIIACTH KU3Hb YEJIOBEKA.

Cnenyer W3ydduTh KIACCHU(PUKAIMIO OCHOBHBIX MOMEUIEHUNW MPeAnpUsITUN
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MUMIEBOM H  MSCOMOJIOYHOW MPOMBIIUIEHHOCTH IO OINACHOCTH IOPaKCHUS
AJEKTPUYECKUM TOKOM W 3HATh JOMYCTUMBIE HANPSXKEHUS B 3aBUCMMOCTH OT KJacca
MTOMEIICHUS.

Hamo TBepno yCBOWTHP OCHOBHBIE MEPBHI 3alllUThl, MPUMEHIEMBIE B
ANEKTPOYCTAHOBKAX. YSACHUTh YCTPONUCTBO, MPUHLUI JIEUCTBUS U 00JIaCTh
MPUMEHEHHUS 3alIUTHOTO 3a3€MJIEHUS], 3HaTh HOPMUPOBAHUE NAPAMETPOB 3aIUTHOTO
3a3eMJICHHUSI U TIOPSIIOK €r0 pacuera, MPUHIUI JIEUCTBUS U 00JacTh MPUMEHEHUS
3aIIUTHOTO 3aHYJEHUS W 3alUTHOrO OTKIIOYeHHs. CreayeTr YTOYHHUTh, Kakue
OCHOBHBIE W JIOTIOJHUTEIbHbICE MHAWBUAYAIbHBIC CPEJICTBA 3aIUTHI OT MOPAKCHUS
TOKOM IIPUMEHSIOTCS B YCTaHOBKAX ¢ HanpsbkeHueM 10 1000 B u Beie.

N3yyenne w™ep 3amuTbl OT CTAaTHYECKOTO JJIEKTPUYECTBA HAYHUTE C
BBISICHEHHSI NIPUYMH €Tr0 BO3HUKHOBEHHS M HAKOIUIEHWS NPHU BBIIOJHECHUU psla
onepaiuii B NUIIEBON NMPOMbIILIEHHOCTH. OOpaTuTe BHUMaHUE HA CIIOCOOBI OOPHOBI
CO CTaTHYECKHUM JIEKTPHUYECTBOM.

BrisiBute HCTOYHUKHU BIIEKTPOMATHUTHBIX MoJIeH B 1105000 (9:10)7
MPOMBINUIEHHOCTH, ACHUCTBUE MX HA OPraHU3M YEJIOBEKAa. 3alUTy OT BO3JCHCTBUS
AJEKTPOMArHUTHBIX  W3JYyYEHUW  OCYIIECTBISAIOT  YMEHBIICHUEM  MOIIHOCTH
MCTOYHUKA TMOJisA, OSKpaHUPOBAaHMEM MCTOYHMKA TMOJs U pabodyero MecTa,
MPUMEHECHUEM  MOTJOTUTENIEM  MOUIHOCTH,  PAalHOHAIBHBIM  YCTPOKWCTBOM
AJEKTPOMArHUTHBIX Mojed. O3HaKOMbTECH CO CPEACTBAMH UHAMBUAYATbHON 3a1[UTHI
OT JICKTPOMArHUTHBIX MOJIEH.

Hano m3yunTps Xapakrep Ja3epHOTO M3IYyYEHUS W METOJbl 3amuThel. Ciaenyer
3HaTh CHOCOOBI 3allUTHl OT aTMOC(EPHOTO IEKTPUUYECTBA, YMETh MOCTPOUTH 30HY
3alIUThI CTEP)KHEBOIO MOJIHUEOTBO/IA, 3HATH MMPUEMBI OKa3aHUS NMEPBOM MOMOILIH IIPU
MOPAXCHUU MOJIHUEH.

Jlumepamypa: [1, 2, 5, 6].

Bompocsr aasi camomnpoBepku. 1. Kakue HecuacTHble ciaydyam MOryT
MPOU30UTH B PE3yJbTaTE BO3JCHCTBHUS 3JEKTpuueckoro mnoja? 2. Kakue yciaoBus
ONPEAENSAIOT CTEIEHb ONACHOCTU IOPAXKEHUS JJIEKTpUYeCKuM TokoM? Kakue
3HAQUYEHUS! CUJIbl TOKA SIBJISIIOTCS O€30MacHbIMHU, OMACHBIMU M CMEPTENIbHBIMHU? 3.
Kaxkoit Tok HamboJiee onaceH: MOCTOSTHHBIN WM nepeMeHHbI? 4. B kakux npenenax
W3MEHSETCSl CONPOTHBJICHHE YEJIOBEYECKOro opranuzma? OT 4Yero 3aBUCHUT
CONIPOTHUBIICHUE 4YenoBeka? UeMy paBHO pacueTHOE CONPOTUBIICHUE 4YeTOBEKa? S.
Uto takoe "maroBoe Hampsbkenue"? Kak oOe3omacuTh Jiexalmuid Ha 3eMie MOJ
HaNnpsHDKEHUEM AJIEKTpUYeCcKuid mpoBoA? 6. Kak BIMsET Ha CTENEHb MOPAKECHUS
YeJIOBEKa IMYyTh MPOXOXAECHUS ToKa dyepe3 Hero? 7. Uemy paBHaA cuila TOKa,
MPOXOSIIEr0o Yepe3 uesioBeKa MpU OAHO(PA3HOM BKIIOYEHUH €ro B IEeNb MpH
3a3€MJIEHHOM HEUTpajau U NpPU M30JMpOBaHHOW HeuTpanu? 8. Kak oka3ars nepByro
MOMOIIb Ipu 3JekTpoTpaBme? 9. Kak nenate MCKYCCTBEHHOE [BIXaHHE U MOYEMY
HEJIb34 MPEKpallaTh €ro 10 Mpue3aa Bpada, JaXe €CIW HET NPU3HAKOB OKUBJICHUSA?
10. Kak xnaccudumupyrorcss mnomemieHuss mno siekrpoonacHoctu? 11. Kakoe
HaIpsDKEHHE  DJICKTPUPUIIMPOBAHHOTO HMHCTPYMEHTAa M MECTHOTO  OCBELICHUS
JOMYCKAaeTCsl B MOMEIICHUSIX ¢ MOBBIIEHHON onacHOCThiO? To ke, B 0c000 OmacHbIX
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noMmemeHuax? 12. Kak 3amMTuTh 4YenoBe€Ka OT OMNAaCHOCTH NPUKOCHOBEHUS K
TOKOBEAYIIMM 4YacTsiM oOopyraoBanus? 13. B ueM nmpuHuuUN AEUCTBUS 3allIUTHOTO
3azemyieHuss?  UYemMy  paBHO  CONPOTHUBJIEHHE  3AIMMTHOIO  3a3€MIICHUS B
3NEKTpoycTaHOBKax HampspkeHneM 1o 1000 B? 14. Kak paccuurars 3amiuTHOE
3azemuieHne? 15. Uto takoe 3ammTHOE 3aHyineHue? lIpoBegure cpaBHEHHE MEXIY
3alIUTHBIM 3a3€MJIEHMEM W 3aHylieHueM. 16. UTo OTHOCUTCA K OCHOBHBIM U
JOTIOJIHUTENIbHBIM CPEACTBAM UHAUBUAYaTbHOU 3amuThi? 17. CocoObl 3alIUThl OT
atMocgepHoro snekTpuuectBa. 18. Kak mocTpouTh 30HY 3alUThl OJUHOYHOTO
CTEPKHEBOTO MOJIHUEOTBO1A?

Tema 10. bezonacHOCTb TEXHOJOTHYE€CKHUX MPOLIECCOB

IIporpamma. IloTeHuManbHass OMACHOCTh OTAEIBHBIX TEXHOJIOTHYECKUX
MPOLUECCOB  HA  NPEANPUATUAX  MUIIEBOM  NPOMBINUIEHHOCTH.  [IpuHIUIIBI
MPOEKTUPOBAaHUS 0€30MACHBIX TEXHOJOTMYECKUX MpoiieccoB. ONTUMHU3AIIUS CIIOCO0a
MPOU3BOJICTBA M CXEM TEXHOJIOTMYECKUX TMPOIECCOB C Y4e€TOM TpeOOBaHMIA
O0ezonmacHoctu.  KomiuiekcHas ~— MexaHu3auuss — TPyJAOeMKuUX  pabor.  Poub
aBTOMaTh3alul B oO0ecrneueHrr O€30MaCHOCTU MPOU3BOJICTBEHHBIX IPOLIECCOB.
CxeMbl HaZIE)KHOCTHU CPEACTB aBTOMATU3AILIUH, METO/IbI PE3EPBUPOBAHMUSL.

MeToauveckue ykazanus. B 3Toif TeMe ciienyer u3yduTh OonacHble PakTophl,
BO3HUKAIONIUME TIPU BBHINOJHEHUH OTAEIBHBIX TEXHOJOTMYECKUX IPOLECCOB Ha
MNPEANPUATUAX  MHUIIEBOU MPOMBINIIEHHOCTH.  [IporpeccuBHass TEXHOJIOTUsA
WCKJIIOYAaeT BO3MOXHOCTh  BO3HUKHOBEHMS HECYACTHOIO  Ciy4Yas, aBapuH,
OTpaBJICHUS, MOXkapa W mnpodeccuoHalbHOTrO 3a0osieBanus. Crenyer ONpeneiuThb
3aBUCUMOCTh TMOTCHIMAJIBHOM OMACHOCTA OTAECIbHBIX ONEpauuidi OT CBOWCTB
MIPUMEHSIEMBIX BEIIECTB U yCIOBHM UX 00padoTku. HeoOxoanumo 3aMeHsITh OmacHbIe
BEIIECTBA MEHEE OIACHBIMHA, a IMPHU BO3MOXHOCTH MCKIIOUHWTh H3 Mpolecca
MPOU3BOACTBA  TOKCHYECKHE, B3PBIBOOMACHBIE W  JIETKOBOCILUIAMEHSIOIINECS
BemlecTBa. [y oOecrnieueHus: 6€30MacHOCTH MPOLECCOB, BHIMOJHAEMBIX MPU BBICOKOM
TeMIepaType Wiu JaBJICHUHU, CIIeyET BBOJUTDH (PierMaTU3UpyIolue 100aBKy.

W3MeHuB arperaTHoe COCTOSIHME MbUICOOPA3yIOUIMX BEIIECTB, HAIpPUMED,
MmojaBasi MX B IMPOU3BOJACTBO B TPAHYJIMPOBAHHOM BHJIE, MOXHO 3HAYUTEIBHO
YMEHBIIIUTh BBbIICJICHHE MbUIM. Pe3K0 CHM)KAaeT TpaBMaTU3M BBEICHHE O€30MaCHBIX
METOJ0OB 00pabOTKU Chipbd U MartepuanoB. OTIeNbHbIC OINEpallM, CBSI3aHHBIE C
BPEIHBIMU BBIJCICHUSIMHU, CIEAYET BBIBOJUTH W3 OCHOBHOIO TEXHOJOIMYECKOTO
Ipouecca Wik U30JIMpOBaTh.

Ha npumepe cBoero mnpou3BOACTBA MNPOAHAUIM3UPYWUTE OCHOBHBIE MEPHI,
MpUMEHsieMble I oOecredyeHus O€30MaCHOCTH TEXHOJIOTMYECKUX IPOILIECCOB.
N3yuute cpeacrsa aBTOMaTHYECKOTO KOHTPOJIA 32 TEXHOJIOTMYECKUMH [TapaMeTpamu,
WCIIOJIb3YEMBIE B IUILEBOM MPOMBILIIJIEHHOCTH.

Jlumepamypa: (2,4, 5, 7].

Bompocsl gas  camonpoBepku. 1. HazoBute OCHOBHBIE NPUHIMIIBI
MPOEKTUPOBAaHUS O€30MACHBIX TEXHOJOTHYECKUX MpoleccoB. 2. B kakux ciyyasx
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npuMeHsitores giermatuzupyronme 106asku? 3. Korga nenecoodpa3sHo mpuMeHEeHHE
IpaHyJIMpPOBaHHBIX BellecTB? 4. B Kakux ciaydasiXx OTAeNbHBIE OMEpPAIU BBHIBOJSATCA
3a TMpenesibl TEXHOJOTMYECKOM JIMHMA W wu3onupytorcs? S. KakoBa ponb
aBTOMAaTHU3allid M MEXaHW3alluh MPOU3BOJCTBEHHBIX IMPOIECCOB B 00ECIEYECHUU
oezonmacHoctu? 6. Kak ocymiecTBisieTCss aBTOMAaTUYECKUM  KOHTPOJb 32
TEXHOJIOTUYECKUM mporeccoM? 7. UTo Takoe aBTOMaruyeckas 3ammurta? 8. B kakux
CIIy4asiX MOTYT OBbITh UCIIOJIb30BaHbl CUCTEMbBI aBTOMATUUYECKOM 3alUTHI?

Tema 11. be3onacHocTh pad0OTHI MALLIMH U ANINAPATOB

IIporpamma. IloTeHmanbHble OMACHOCTH NpH pabOTEe MAIIMH W alapaToB
MUMIEBOM  MNPOMBINUICHHOCTU. [IpMHOMOBI TPOEKTUPOBAHUS, TapaHTUPYIOLIUE
0€30MacHOCTh U YJY4IlIEHUE YCIOBUWM TpyJa JHI], OOCITYKMBAIOIIMX MAIIUHBI U
ammapatel.  [lonstue o0 omacHoit 30He. OrpaguTenbHas TEXHUKA, JKPaHBI.
[IpenoxpaHuTenbHblE  YCTPOMCTBA  AKTUBHOTO M MACCUBHOTO  JICMCTBHUSL.
[IpoektupoBanue padbounx Mect B CUM. BusyanpHas KOMMYHHKAITHS.
KonctpyupoBanue opraHoB ympaBieHus. TpeOoBaHMS TEXHUYECKOW 3CTETUKU MpPU
MPOEKTUPOBaHUM 000pyaoBanus. Ono3HaBaTeIbHAS U MPEAYNPEKIaroNIas oKpacka
000pyI0BaHUS.

[IpouyHOCTh U KOPPO3HOHHASI CTOMKOCTH 000pyA0BaHusl. PexxrMbl HOpMaTbHOMN
skcmutyatauuu. Hagzop u yxon 3a o6opynoBanuem. [1nanoBo-npenynpeauTenbHbId U
KaluTaJIbHBINA PEMOHTHI U UX 3HAYCHHE JJ1s1 0e30macHOM paboThl 000pYI0BaAHUS.

Metoauveckue ykaszanusi. bezomacHocTh pa®OThl MallWH, anmapatroB M
MEXAaHU3MOB B 3HAYUTEIBLHOW CTEIIEHU 3aBUCHUT OT PALMOHAIBHO CIIPOCKTUPOBAHHOMU
KOHCTPYKIIMH, Ka4eCTBa MPUMEHSAEMbIX MaTEPUATIOB, HATUYU MPEAOXPAHUTEIbHBIX
U OJIOKUPYIOUIMX YCTPOMCTB W OTPaXXJICHUM, pa3MelleHus OoO0OpyJIOBaHUS U
COOJIIOICHUST PEKUMOB SKCIUTYaTaI1H.

CrnenyeT BBISIBUTH OMACHBIE MPOU3BOACTBEHHBIE (PAKTOPHI, BOZHUKAIOIIKNE MPU
pabote obOopynoBanus. [IpaBuiibHOE HpeacTaBiIeHUE OO0 OMACHBIX 30HAX MAIlUH U
arrapaToB JaeT BO3MOKHOCTh HANTU BEPHOE KOHCTPYKTUBHOE PEIICHUE MEXaHU3MA.
N3yuute OCHOBHBIE MIPUHLIUIIBI MIPOEKTUPOBAHHUS o0opynoBaHus,
MPEeAOTBPAIIAIOIIETO0 BO3MOXKHOCTh TPOHUKHOBEHHUS pab0Yero B OMACHbBIE 30HBI.

N3yunuTe nNpHUMEHEHHE CHEHUATIbHBIX YCTPOWCTB, CHTHAIM3HPYIOIIUX O
BO3HUKHOBEHUU OINACHOCTU IMpu padore oOopynoBanus. Hamo mNOMHUTH, YTO
OTpaXJCHUsI OMACHBIX 30H, 3aIIUTHBIE U OJOKUPYIOUIUE YCTPOMCTBA, repMeTHU3aIUs
anmnapaToB, BBIACISIIOIIMX BpEIHBIE BEIIECTBA, SIBISAIOTCA HauOojee J1eCTBEHHBIMU
cpeacTBaMu OOpbOBI C MPOU3BOJACTBEHHBIM TPaBMAaTU3MOM U MPO(eCcCHOHATbHBIMU
3a00JICBAaHUSIMH.

Jlenenne mpenoOXpaHUTENbHBIX YCTPOWCTB HA aKTUBHBIE (YyCTpaHSIOIIHE
OMAacHOCTh) U MACCUBHBIE (TIpeaAyINpekaaone 00 OMacHOCTH) NO3BOJISET MPABUILHO
OMpEeNIeUTh BBIOOP TOrO WJIM HMHOTO YCTPOMCTBA B 3aBHUCHUMOCTH OT Xapakrepa
MMPOU3BOACTBEHHOIO  Mpolecca. YSACHUTE MNPUHUWIBI JEHUCTBUS  3alIUTHBIX
OJIOKMPYIOIINX YCTPOMCTB, MPUBEAUTE CXEMbI PA3JIMYHOIO THUIIA OJIOKHPOBOK.
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[lomMHuTe, 4TO BBIOOP KOHCTPYKIMKM MAIIUHBI WM ammnapara 3aBUCHUT OT
arperaTHoro COCTOSIHUSL 00pa0aThIBAEMbIX BEHIECTB (KOPPO3MOHHAS CTOMKOCTD
MalllMH M annapaTtoB, HUX T€PMETUYHOCTh, OOECIEYEHHOCTh KOHTPOJILHO-
U3MEPUTENBHBIMU PUOOPAMH U MPEIOXPAHUTEIBHBIMU YCTPOUCTBAMU ), a TIJIAHOBO-
peaynpeuTeNIbHbIA PEMOHT 000pyI0BaHMs o0ecreurnBaeT 0e3aBapuiHOCTh MAIIIUH
Y anmnaparos.

Jlumepamypa: [1, 2, 5].

Bonpocst pis camompoBepku. 1. Oxapakrepusyiite paboTy MalluH U
anmnapaToB, MPUMEHSIEMbIX Ha MPEANPUATUSIX MUIIEBOM MPOMBIIUIEHHOCTH, C TOYKH
3peHuss 0e30macHOCTH WX JaeucTBusA. 2. UTO Takoe omacHas 30HAa MaIlWHBI?
Omnpenenure omnacHele 30HBI MallMH © anmapatoB Bamero nexa. 3. Kakue
JNBIDKYIIMECS  4YacTH  MEXaHW3Ma MOTYT MPEACTaBISATH  ONACHOCTh  IIpHU
CONPUKOCHOBEHHH C HuUMHU pabouero? 4. Kakue TpeOOBaHUS NPEIBABISIOTCS K
KOHCTPYKIIUSIM, OTPaKJIAI0IIUM ONacHbIE 30HbI MAIUH? 5. OOBSICHUTE KOHCTPYKIIUIO
U TOPUHIUI JCUCTBUS OJOKUPYIOUIUMX YCTPOMCTB pa3iauyHoro tuma. 6. B kakux
ClIy4yasix NpUMEHseTcs TepMmeTusaiusi ooOopyaoBanusa? 7. Kak BblOupaercs
ko3 duimeHT 3amaca mnpoyHocTu wmartepuana? 8. Urto Takoe "akTuBHOE" W
"maccuBHOE" NEUCTBHE NPEAOXPAHUTEIBHBIX YCTPOUCTB? 9. KakoBBI NpUHUHUIBI
npoekTupoBanus padounx Mect B CUM? 10. Kak ocymecTBisieTcss IJIaHOBO-
NpeAynpeuTeNIbHBIA PEMOHT 00OpYOBaHUS Ha Npeanpusituu, rae Bel paboraere?
11. B yem 3HaYeHHE OMO3HABATEIBHOM OKPACKHU 000PYI0BaHUS U TPYyOOIPOBOIOB?

Tema 12. Mepbl 0e301aCHOCTH NIPH IKCIUIyaTAlMs COCYAOB,
anmnaparTos U 000pyA0OBaHUA, PA0OTAKIIUX MO JABJICHHEM

IIporpamma. IlpuunHbl aBapuii H B3pBIBOB COCYIOB, amNllapatoB U
obopynoBaHus, paboTaromuX IOJ JaBiIeHHEM. TpeOoBaHMS K WX OKCIUTyaTalluu.
KoHTponbHO-U3MepuUTeNibHbIE OPUOOPBI U NPEAOXpPAHUTENbHBIE  yCTPOMCTBA.
YcraHoBKa, perucrtpauvss ©  TEXHUYECKOE OCBHJECTEIBCTBOBAHUE  COCYIOB,
pabortaromux noja JaBiieHreM. KOHTposib 3a SKCIUlyaTallMeil MmapoBbIX KOTJIOB,
KOMIIPECCOPHBIX YCTAHOBOK, OAJJIOHOB.

Mertoanuyeckue ykazanus. Ha npeanpuatusx numeBOd HTPOMBIIUIEHHOCTH
MPUMEHSIIOTCS  alapaThl, COCYJbl, KOTJIbl M KOMMYHHUKAIMU, palOOTarolue MOoA
NABJIICHUEM, a TaK)Xe Ta3bl, KOTOPbIE B CMECH C BO3AYXOM IPHU ONPEACICHHOU
KOHLEHTPALIMM CTAHOBATCS B3PbIBOONACHBIMU. OUEHb ONACHOW aBapueu SBIACTCS
B3pBIB pabOTAalOIIEro cocyla MoJ JaBieHueM. B pesynbrare B3pbIBa BbIIEISETCS
SHEPTUs aAuadaTHOTO PaCUIMPEHUS Mapa UK ra3a, YTO NPUBOAUT K CKAUKy JAaBJICHUS
B cpeae W paspyuieHusM. HyxkHO ymeTh Hamucath (GopMyiny Uisi omnpeieleHUs
paboTHI B3pbIBA IPU PACIIUPEHUHN U OOBICHUTH €€ (PU3NUECKUN CMBICI.

N3yuurte kiaccupukanuio cCOCyI0B, padOTAONIUX IMOJ JABICHUEM, MPUUUHBI
aBapuili W B3pBIBOB, YJIEIUTE€ BHUMAHHUE BOMNPOCAM IPABWIBHOTO BBIOOpA
KOHCTPYKIIMI COCYJIOB U MaTepHalia JIJisl UX U3TOTOBJICHUS.

Heo0xoquMo 3HaTh TMpaBWiIa YCTAHOBKH, PETUCTpPAllMd U TEXHUYECKOTO
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OCBHJIETENILCTBOBAHUS 3THUX COCYIOB B ['ocroprexHan3ope, MOpsSAOK HPOBEACHHS
TEXHUYECKOTO OCBHJIETEIBCTBOBAHUS U €TO CPOKH.

[Tpu u3yuenuu npubOpoOB, KOTOPHIMU CHAOXKAIOTCS COCY/IbI, paOOTaIOIINUE MO/
JaBJIEHUEM, OOpaTUTe BHUMAaHUE HA YyKa3aTeIu YPOBHS >KUJKOCTH, 3alOPHYIO
apMmaTypy, IpuOOpHI JJisi U3MEPEHUS JaBICHUS U TEMIIEPATYPhl, IPEIOXPAHUTEIIbHBIC
ycTpoiicTBa. BBISICHUB 00IIME MPUYMUHBI B3PBIBOB COCYAOB, MPOCIEAUTE MPUYUHBI
B3PBIBOB HA MPEANPUATHUAX MUILLIECBON MPOMBIIIJIEHHOCTH.

O3HakoMbTeCh C TpaBUJiaMU O€30MaCHOCTH TPU TEPEBO3KE U XpaHEHUU
O0aJJIOHOB CO CXKATHIMU M CXKIKCHHBIMH Ta3aMu, yMEUTEe ONpenessiTb CBOOOIHBIM
o0beM OallyioHa TPU HATIOJIHEHUU €T0 CKUKEHHBIM ra30M.

N3yunTe mNOpAmOK OKCIUTyaTallid MapoBbIX KOTJIOB U  KOMIIPECCOPHBIX
YCTaHOBOK.

Jlumepamypa: [1, 2].

Bonpocs! st camonposepku. 1. Uem omacHbl cOCylibl, HAXOIAIIMUECS TOJ
nasnenuem? 2. Urto Ttakoe B3phiB? Hamumure (QopMyny MOIIHOCTH B3pbIBa MpH
aauabaTtHoM pacuiupeHuu. 3. HazoBuTe OCHOBHBIE MPUYUHBI B3PHIBOB COCYIOB O]
JaBJICHUEM, e€clii OHU OblIM Ha Bamiem npennpusatun. 4. Kakue cocynbl B JIETKOM
MPOMBIIIJICHHOCTA HAaXOASATCA TMOJ JAaBlEHUEM BbIlie armocdepHoro? 5. Kak
KJIacCU(UUIUPYIOTCS COCYIbl MoA naBieHueM? 6. Kakue marepuanbl TpUMEHSIOTCS
JUTSl U3TOTOBJICHUSI COCY/IOB pa0OTAIOIIMX TOJ] JaBJIECHUEM, U KaK BbIOMpAeTCs 3amac
npoyHoctu? 7. C Kakoro [JaBlI€HUS COCYAbl TOMJIEKAT PETUCTpalvd B
I'ocroprexnamzope? 8. Kak, KTo ©W KOrma mNpOBOJUT HCHBITAHUE COCYIOB,
paboraromux noj nasieHueM? 9. HazoBure npasuia 0€30MaCHOCTH MPU MEPEBO3KE U
XpaHEeHUU OaIOHOB.

Tema 13. be3onacHocThb IKCILIYaTalluid MOABECMHO-TPAHCIIOPTHLIX
MEXaHU3MOB M BHYTPHU3ABOACKOI'0 TpPaHCIIOpPTa

IIporpamma. Buasl 1 Ha3Ha4Y€HUE MOJIBEMHO-TPAHCIOPTHBIX MEXAHW3MOB M
OCOOGHHOCTH MX 0€30MacHOM »JKCIUlyaTallid B MHIIEBOM MPOMBIILICHHOCTH.
[IpoyHOCTH TATOBBIX OpraHoB. [IpenoxpaHuTeNbHbIE YCTPOWCTBA U OTPAHUYUTENH.

be3zonacHocte  skcmiyatauuu  JUPTOB  (MOJABEMHHUKOB).  TpebGoBaHMs
0€30MacHOCTH K MOCTOBBIM KpaHaM, JIEKTPOTaJsIM, CPEICTBAM MaJIOW MEXaHU3aLIUH.
bezaBapuitnass paboTta TpaHCHOPTEPOB, 3JIEBATOPOB, MHEBMOTPAHCHOPTA. Y CIOBUS
0e30macHOM JKCIUTyaTalluk 3JEKTPOKApOB U aBTONOIPY3YMKOB. TeXHUYECKOe
OCBHUJIETENILCTBOBAHUE W HCIBITAHUS IOJIbEMHO-TPAHCIOPTHBIX YCTPOWCTB U
MEXaHU3MOB.

Mertoanuyeckue ykazanus. Ha npeanpuatusx numeBOd HTPOMBIIUIEHHOCTH
MOTPY30YHO-PA3rPY30UHbIE PAOOTHI U MObEMHO-TPAHCIIOPTHBIE OTEPAIUU SIBIISIIOTCS
YaCThI0 TEXHOJIOTMUYECKOro mporecca. Hamo noMHUATh, YTO MEXaHU3aIUsl OCHOBHBIX
M BCIOMOTATENBHBIX OMNEpAlMAd 10 TPAHCIIOPTUPOBAHUIO CHIPbSI W TOTOBOM
MPOAYKIIMU CIIOCOOCTBYET CO3JJaHMI0 O€30MACHBIX YCIOBUM TpyJa Ha IPOU3BOJICTBE.

Cnenyer W3y4uuTh pAa3jMYHBIE BUABI IOJBEMHO-TPAHCIIOPTHBIX YCTPOWCTB,
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MPUMEHSIEMBIX B OTpaciu, NpaBujia UX OKCIUTyaTallud, a TakXKe IMpaBuia
AKCIUTyaTallui IENei, HCHOJIb3YEMbIX B TPY30MOJBEMHBIX MEXaHHU3MaX, YMETh
PacCUUTHIBATh HAJIE)KHOCTh CTAJIbHBIX KAHATOB.

Heob6xonuMo  3HaTh, KakKUMU  OPEAOXPAHUTEIbHBIMH  YCTPONCTBAMU
0o00pynylOTCST TOABEMHUKH (JIUPTHI), KaKUe TNpaBuja COOJIOAAIOTCS MOpU
UCITIOJIb30BAHUU TaJel U J1e0e/10K.

B nuineBoil NpOMBINUIEHHOCTH UCTIOIB3YIOTCS TPAHCIIOPTUPYIONIUE MAIIUHbI
HEMPEPBIBHOTO, NYJIbCUPYIONIETO (KOHBEHEphl) W MNEPUOAMYECKOro (pa3iuyHbIe
TeNeXKKH) necTBus. M3yunrte npaBuia uX SKCIUTyaTalluiy U UCIIBITAHUMN.

Crnenyer 3HaTh Mepbl MNPENOCTOPONKHOCTH TMPHU IEPEMENICHUH OIACHBIX
XUMUYECKUX BEIIECTB (KUCIOT, IIeaoueii) U 0alJIOHOB CO CHKATBIMHU U CHKUKEHHBIMU
razamu; JIONyCKaeMble HOPMBI TMOJbEMa U TEPEMEIICHUS] TPY30B BPYUHYIO
MY>KUMHAMU, KEHITUHAMH U MOJIPOCTKAMM.

Jlumepamypa: [1, 2, 5].

Bompocsr nisi camonpoBepku. 1. Kakue BuIbI TOABEMHO-TPAHCIOPTHBIX
YCTPOMCTB MPUMEHSIOTCA Ha MPEANPUITHSIX MHUIIEBOW MPOMBIIUIEHHOCTH? 2.
Hanumure dopmyny s onpeaesieHus: HauOOIbIIEro JOMYCKAeMOIro HampsiKEHUs
KaHaTa MpU PACTSHKEHUM U OOBACHUTE, Kak omnpenenserca KoddduuueHt 3amaca
npouHoctu? 3. Kak omnpenensitoT M3HONIEHHOCTh CTalbHBIX KaHAaTOB? 4. KakoBbI
MpaBUiia IKCIUTyaTallMu MU, UCIOIb3yeMOl B Ipy30MOJbEMHBIX MeXaHu3Max? 5.
Kakumu npenoxpanutelnbHbIMU YCTpoiicTBaMu 00opyAytoTcsa AU Thi? 6. O0bsicHUTE
NPUHIUIHAIBHYI0 CXeMy OrpaHuuuTesnss ckopoctd. 7. KakoBbl mnpaBuia
aKCITyaTanuu taneit u nedenok? 8. Kak obecneunBaeTcs: 6e3omacHasi SKCIUTyaTamus
konBeilepoB? 9. Kakue mpaBusia HE0OXOAUMO BBINOJHATH, €CIM B IEXE
WCMOJIB3YIOTCS  TEJNEXKEYHbIM  TpaHcmopT u  aBromorpy3uuku?  10.  Kak
OCYIIECTBIISIIOTCSI TEXHUYECKOE OCBUJIETEILCTBOBAHUE U HCIBITAHUE MOJAbEMHO-
TPaHCHOPTHBIX ycTpoiicTB? Kakasi opraHuzanuss KOHTPOJUPYET pabOTy ATUX
yctpoiictB? 11. HazoBuTe npaBuia nepeBO3KU COCYJ0B C KUCIOTaMu, OalJIOHOB CO
CKaThIMU WM COKMKEHHbIMU Tra3zamu. 12. KakoBbl mpejenbHble HOPMbBI NEPEHOCKU
TspKecTer i moapoctkoB? 13. Kakue nMmeroTcss orpaHuyeHus B mpreMe Ha padboTy
10 00CITY>XKMBAHUIO MTOABEMHO-TPAHCIIOPTHOTO 000PYIOBAHMS ?

Tema 14. I'opeHue u moxkapoonacHbie CBOMCTBA BEUIECTB

IIporpamma. VYcinoBus BO3HHKHOBEHHsT W BHUIbl TopeHus. [lapamerpsl,
ONPEAEIAIONINE TTOXKAPOONACHBIE CBOMCTBA BEIIECTB. [e€IuioBasg M LIEMHAs TEOPUS
ropeHusi. BociuiameHeHre BEMIECTB HA NPEANPUATHUAX MUIIEBOM MPOMBIILICHHOCTH.
Temnepatypa BeCHbIIKK. ['OpeHME W B3pbIB Tra30- W MBUICBO3IYLIHBIX CMECEH.
KonHneHTpanmonHeie npeaensbl BOCIUIAMEHEHUs BElIECTB. DaKTOpbI, BIUSIONIME Ha
W3MEHEHUE MPEIENIOB BOCIUIAMEHECHUS. ICTOUHMKY BOCILIAMEHEHMUSL.

Meronnueckue ykazanus. PaccMOTpeHrEe OCHOBHBIX BOIIPOCOB 3TOrO pasjeina
HEOOXOJMMO HayaTh C HU3y4eHUS! (PU3UKO-XMMHUYECKHMX OCHOB IpOIlecCCa TOPEHHS.
['openune — cn0XHBI XUMHYECKUN MTPOLECC COEAUHECHUS WM PA3JI0KEHUS BEIIECTB,
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COINPOBOXIAIONIMICS  BBIJCIICHUEM TEIJIOBOM W CBETOBOM  dSHeprui. Jlis
BO3HUKHOBEHUSI M TOJJIEPXKAHUS TpOlLieccCa TOPEHHUS HEOOXOIUMBI OIpEeTICHHbIC
YCJIOBHSL.

Cnenyer U3y4uTh TEOPHUH, HAa KOTOPBIX OCHOBBIBAETCS MEXAHU3M IpoIecca
TOpEHUs, - TEOPHUIO TEIJIOBOTO CAaMOBOCIIAMEHEHUS U TEOPHUIO LIEMHBIX PEAKIIUH.
Hano 3HaTh, 4TO HAaMOOJIBIIYIO OMACHOCTh MPECTABISIOT roproune xuakoctu (I7K)
U JerKoBocIuaMeHsitoiuecs xxuakoctu (JIBX).

Cnenyer 3HaTh, YTO TaKO€ KOHIICHTPALMOHHBIE (BEPXHUU UM HIDKHUN) U
TEMIIEpAaTypHbIE TPEEabl BOCIUIAMEHECHMSI, KAaKUE MPOLECCHl MPOTEKAKT IpHU
TOPEHUU W B3PBIBE NBUIEBO3AYIIHBIX CMECEH, KaK BIMSET CTENEHb JUCIEPCHOCTHU
BEIIECTB HA MPOTEKAHUE ITUX MPOLIECCOB.

Jlumepamypa: [1, 2, 5].

Bonpocs! 1is camonposepku. 1. Jlalite onpenenenue npouecca ropeHus. 2.
HazoBute ycnoBusi, HEOOXOIMMBbIEC IS BO3SHUKHOBEHUS W MPOTEKaHUs Mpoliecca
ropenust. 3. YTo MOkKeT OBITh UMITYJIbCOM JI BOCIUIAMEHEHMS] Ha MPEINPUATHUSIX
nuieBod mnpombinuieHHocTH? 4. OT kakux (aKTOpPOB 3aBUCUT HMHTEHCUBHOCTD
ropenusi? 5. Ha kakue cranmum moapasjensieTcsi pa3Butue mnoxapa? 6. O0bsicHure
pPa3HUIy MEXAY NPOLIECCAMU BOCIUIAMEHEHHS U CaMOBOCIUIaMeHEeHUs. 7. UTo Takoe
camoBo3ropanue? 8. [laiiTe omnpeneneHue TeMnepaTypbl BCHBIIIKH TOPHOYUAX
xunakocterd. 9. Kakume KUAKOCTH OTHOCATCS K TOPHOYMM, a Kakhue — K
nerkoBocmiaMensiromumMces? 10, [laiite  onpeneneHue HUKHEMY UM BEPXHEMY
KOHIEHTPALIMOHHBIM Mpenaenam BocmiameHenusa. 11. UTo Takoe KOHUEHTpaImOHHbIE
U TeMIlepaTypHble mnpenenbl BocmuiameHeHusi? 12. Ot kakux (HakTOpOB 3aBHCUT
B3PBIBOOIIACHOCTH MBUIEBO3AYIIHBIX CMECei?

Tema 15. IloxkapHasi 0e30IaCHOCTh TEXHOJOIMYECKHUX MPOLECCOB

IIporpamma. IlpuunHbl BO3HHUKHOBEHHUS W PACIHPOCTPAHEHUS [OXKAPOB.
Knaccudukanus npou3BOJCTB NUIIEBON MPOMBIIUIEHHOCTH 10 KaTErOPUSIM MOKapo-
U B3pbIBOOMAacHOCTH. OleHKa mOoXapHOW O€30MaCHOCTH K TEXHOJOTMYECKUM
npoueccam. lIporuBornoxapHas 3amuyTa MPOU3BOACTBEHHBIX MPOLECCOB. 3aIIUTa OT
pacnpoCTpaHeHus IUIAMEHH IO KOMMYyHUKanusaM. [loxkapHast 0rmacHOCTh CKJ1aJ0B.

IToxapo- u B3PBIBOOIIACHOCTh AIEKTPUUECKUX YCTaHOBOK.
B3priBo3aiuiieHHoe 31eKTpooOOopya0BaHue.

Metoauveckue ykazanus. [loxxapel — 3T0 GefcTBHE, IPUHOCSIIEE OTPOMHBIE
yOBITKH, MO3TOMY OOecrledYeHrue Ha MPEAIpHUSTAU MOKapHOM 0e30MacHOCTH HMEET
roCy/IapCTBEHHOE 3HaueHue. Hano 3HaTh NEMCTBUS aJIMHUHUCTPALIMU U KOJUIEKTHBA
IIPY BO3HUKHOBEHUH NOKapa U Mociie Hero. M3yunte OCHOBHBIE TPUYMHEI ITOKAPOB B
Ha MPENNpUSATUAX MHUIIEBONM  MPOMBIIUIEHHOCTH, TPOBEINTE aHAIU3 MPUYUH
3aropaHvili. YMENUTe NPaBWIbHO OINPEICIATh KATETOPUU MPOU3BOJCTB MO B3PBHIBO- U
MOXapOONAaCHOCTH, a JJIs1 3TOr0 HaJ0 3HATh, KAKUMH MOKA3aTEISIMU XapaKTEPU3YETCs
KaXXJasi KaTeropusi Mmpou3BojcTBa. M3yuute KiaccU(pUKAUIO MPOU3BOJACTBEHHBIX
nomenieHud mno IlpaBunam ycrpoiictBa »snekrtpoycranoBok (IIYD) u  ymeiite
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BBIOUPATh BU/JI AJIEKTPOOOOPYIOBAHUS.

Jlumepamypa: [4, 3, 6].

Bonpocsel pias camonpoBepku. 1. [laiite onpeneneHue moxapa. 2. YKaxuaTe
OCHOBHBIE TMPUYUHBI T[OXKAPOB, BO3HUKAIOIIMX HA MNPEANPUATUIX MHUILEBOU
npombinieHHocTd. 3.  Kakue  kareropuum  NPOU3BOACTB MO  B3PBIBO- U
noxkapoonacuoctu npusBenensl  CHull 11-90-81? 4. Kak knaccuduuupyior mno
M0Kapo- M B3PBHIBOOMACHOCTH ITPOU3BOJICTBEHHBIE TMOMEIICHUSI B COOTBETCTBUM C
I[1YD? 5. Kakue pelicTBeHHbIE Mepbl OOpbOBI 3a MOXKAPHYIO OE30MaCHOCTD
TEXHOJIOTUYECKUX MpolieccoB Brl 3HaeTe?

Tema 16. IloxapHas npopUIAKTHKA NIPOU3BOACTBEHHbBIX
30AHMH M COOpPY:KEHHMH

Iporpamma. IIpoTuBomnokapHble TpeOOBaHUS K TEHIUIAHY U TEPPUTOPHUHU
npeanpusTusa. Bo3ropaeMocTb M OTHECTOMKOCTh CTPOMTENBHBIX MAaTE€PUAIOB U
KOHCTPYKLIHMI; HOPMUPOBAHUE OTHECTOMKOCTH, OSTAXKHOCTM M IUIOMAAM LEXOB
MULIEBON MPOMBINUIEHHOCTH. [IpoTHBONOXKApHBIE IPErpaabl, TBIMOBBIE U B3PHIBHBIC
moku. TpeOoBaHusl MOXapHOM O€30MACHOCTH K OTOIUICHUIO, BEHTHIISIITUOHHBIM
YCTaHOBKaM, Ta30CHa0OKeHUI0 U KaHanuzauuu. OOecrieueHHe BbIHYXICHHOU
ABaKyaluu Jrojie. HopmupoBanue u pacueT 3BaKyallMOHHBIX ITYTEN U BBIXOJOB.

Mertoanyeckue ykazaHusl. [IOCKOJIBKY TpPOW3BOJACTBEHHBIE IPOLIECCHI
HEMPEPHIBHO COBEPUICHCTBYIOTCS, MPUYUHBI MOXKAPOB MEHSAIOTCS; CIIENOBATEIBHO,
npoduiIakTuKa MPOTUBOMOKAPHBIX MEpONPUITUN TaKXe JOJKHA
COBEPIICHCTBOBATHCS. Y UYUTHIBAS, UTO TPOPUIAKTUUECKUE MEPONIPUSATUS MOTYT OBIThH
TEXHOJIOTMYECKOT0, MPOEKTHO-CTPOUTENBHOIO WM OPTaHU3ALMOHHOTO XapaKTepa,
CIENyeT, u3y4yas [JaHHYI0 TEMY, BBLICIUTh B TEXHOJOTMYECKUX MPOIEccax
MOKapoOoMacHbIle ONepaluy, ONPEeACIUTh MpH MPOESKTUPOBAHUU TPeOOBAHUS
MOoKapHOU MPO(UIAKTUKU K TE€HEPATbHOMY IUIaHY U CTPOUTEIbHBIM KOHCTPYKIUSM
3aHMs], a TAKKE€ M3YYUTh MPOTHUBOIMOXKAPHBIM MPOU3BOJICTBEHHBIN PEXUM B IEXax,
CKJIaJax ¥ Ha TeppuTopuu npenanpustus. Hago 3HaTh Kiaccu(puUKauio
CTPOUTENBHBIX MATEPUAIIOB MO BO3TOPAEMOCTH, OHATHE MPEJETIa OTHECTOMKOCTH U
CTEIIEHU OTHECTOMKOCTH 34aHUS.

[loBblllIECHNE OTHECTOMKOCTH CTPOUTENBbHBIX KOHCTPYKLMH, 3JaHUA U
COOPY>KEHUH B LIEJIOM — 3TO OJIHO U3 OCHOBHBIX CPEICTB MOKAPHOU MPOPUITAKTUKH.
OruecToMKOCTh 3/aHUSI BBIOMpAETCs TakKUM oOpa3oM, 4yTOOBl B ciydyae Moxapa H
CBOEBPEMEHHOTO €ro TYLIEHUS MAaTepHaNbHBIM yiiepOd ObUl MUHUMAIBHBIM H
VCKJIIOYAJINCh HECUACTHBIE CITyYaHu.

Hamo ymeTp B 3aBUCMMOCTHM OT KAaT€rOPMH NPOU3BOACTBA OIPEIECIUTH
MOTPEOHYIO CTENEHb OTHECTOMKOCTH 3[aHUsl, €T0 ATAXHOCTh, TUIOIIA b 11€Xa, a TAKXKE
CIIPOCKTUPOBATh  IMPOTUBOIOXKAPHBIE  CTEHBI, MpErpagbl M  HEOOXOAUMBIE
MPOTUBOMOXKAPHBIE Pa3pbIBbl MEXAY 3MaHUsMU. Hamo ymeTh paccuuThiBaTh MYyTH
ABaKyalluu; KOJIUYECTBO ABAaKyallHOHHBIX BBIXOJIOB, UX pa3Mephl U BpEMs 3BaKyalllH.

Jlumepamypa: [1, 2, 5].
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Bonpocsl ansi camonpoBepku. 1. Kakue mnpoTuBonokapHble TpeOOBaHMS
NPEIBABISAIOTCA K  TEHEpAIbHOMY IUlaHy  npeanpuarus? 2.  IlpuBenute
KJIacCU(UKAIMIO CTPOUTENBHBIX MaTepUalioB MO Bo3ropaemoctu. 3. UTo Takoe
Mpeesl OTHECTOMKOCTH CTPOUTENbHON KOHCTpykuuu? 4. Kak mnonapasgensrorcs
31aHUA 1O CTeneHu orHectorkoctn? S. Kak B 3aBUCHMOCTHM OT KaTeropuu
MIPOU3BOJACTBA IO B3PBIBO- U MOKAPOOMACHOCTH ONPEACIUTh CTENIEHb OTHECTOMKOCTHU
31aHUS, €r0 3TaXHOCTh, IUIOMIAJb ATa)Ka MEXIAY MPOTUBOIOXKAPHBIMU CTeHaMHu? 6.
Kak omnpenenstor BeIWYMHY NPOTUBOMOMXKAPHBIX PA3PBIBOB MEXIY 3/aHUSMH Ha
tepputopun  npeanpuAatusas? 7. Kakue BbIXOAbI U3 TOMEIICHUS CUUTAOTCA
sBaKkyallMoHHbIMU? 8. Kak onpenensercs muprHa 3BaKyallMOHHBIX BBIXOJIOB?

Tema 17. Opranusanusi NoKapHoil 0XpaHbIl, CIIOCOOLI
U CPeACTBA TYUICHHUS IOKAPOB

IIporpamma. ['ocynapCTBEHHBIN MOXapHbIM HaA30p. OpraHu3anus MOXKapHOU
oxpanbl Ha mnpennpuatuu. OO0s3anHocty WTP u pabouux mnpu BO3HUKHOBEHHUU
noxapa. [loxapo-rexnuueckas komwuccusa. JloOpoBosibHasi MOXKapHAs JpYy>KUHA.
CpenctBa m MeToAbl MpeKpaiieHusi ropeHusi. OrHeracUTEIbHBIE CBOWCTBA BOJBI.
VYeTpoiicTBO  MPOTUBOMOKAPHOTO BOJOCHAOKEHMSI. XUMHUUYECKas H BO3AYIIHO-
MexaHnudeckass neHa. llenoreneparopsl. MuepTHbie ra3el um mapsl. llopomkoBeie
COCTaBbl Ha OCHOBE TaJIOMAUPOBAHHBIX YTJIEBOAOPOAOB. TBEpAbIE OTHETYIIAIIUE
BemiecTBa. llepBuuHble CcpeacTBa OrHETymIEHHS. ABTOMAaTHYECKHE CpEICTBA
OTHETYIIEHUS, CTAIHOHAPHBIE YCTAHOBKHU.

CpencrtBa mokapHOM CUTHATU3AIUU (TUIBI JaTYMKOB-U3BEIATENEH ) U CBSI3H.

Meroanuyeckue ykazanusi. OXxpaHa 3JaHUM W COOPYXKEHHM, a TaKxKe
MMYILIECTBA TPYASAIIMXCA OT MoXapa HMMEET TOCyJapCTBEHHOE 3HaueHue. Ha
MPEINPUIATUAX OTBETCTBEHHOCTh 33 HCIPABHOE COCTOSIHUE IPOTHUBONOXKAPHOU
TEXHUKU M NOPO(UIAKTUKY I[OXKAPHOM OMACHOCTH BO3Jaraercsi Ha HWHKEHEPHO-
TexHuueckuil nepconan. Konrtpomupyer 3Ty pabOTy rocynapCTBEHHBIN MOXKapHBIMA
HaI30p.

Crnenyer u3y4uuTh Ha CBOEM MPEANPUSATHH, KAK OpPraHU30BaHa IOXkKapHas
oxpaHa, KakoBbl oOs3aHHOCTH WUTP u pabouux mnpu BO3HUKHOBEHUH MOXkapa, Kak
paboTtaeT 10OpOBOJIbHAS JPYKUHA.

N3yunTe orHeracuTeNIbHbIE CBOMCTBA BOJABI, IEHBI, BOJASIHOTO Mapa, UHEPTHBIX
ra3oB, IOPOILIKOB U XOPOIIO 3allOMHUTE, B KAKHUX CIy4asX CIEAyEeT NMPUMEHSATH Te
WJIA UHBIE OTHETACUTEIIbHBIE BEIIECTBA.

[IpoTrBOMOXapHOE BOJOCHAOKEHUE OCYLIECTBIISIETCSI KaK BHYTPU 3/IaHHUM, TaK
Y Ha TEPPUTOPUU MPEANPUATHNA. BHYTpU CKIAACKMX W MPOU3BOACTBEHHBIX 3/IaHUMN
UL TYIIEHWS ToKapa OOBIYHO  HCHOJIB3YIOT —MOXKapHBIM  BOJONPOBOA U
ABTOMATHYECKUE YCTAHOBKM TMOXKapoTyuieHuss. HapyxkxHas BOIONpoOBOAHAs CETh
yCTpamBaeTcs, Kak MPaBuiIo, MO KOJIBIIEBOU cxeMe. BrISICHUTE, KaK MPOEKTUPYIOTCA
MTOKApPHBIE HACOCHI, HA KAKOM PAacCTOSIHUM JAPYT OT JApYyra, OT 3JaHus U OT JOPOTH
YCTaHABIIMBAIOTCS MMOXKAPHBIE TUAPAHTHI, KAK OHU YCTPOEHBI. 00paTUTE BHUMAHUE Ha
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criocoObl TymieHus: noxapoB npu ropenuu 1K u JIBXK, a Takke u3yduTe NpUHINI
NEWCTBUS aBTOMATUYECKUX YCTAHOBOK MOKAPOTYLICHHUS.

N3yunute yCTPOMCTBO W NPUHLMUII  JCWCTBUS  NEPBUYHBIX  CPEACTB
MOXKApPOTYIIECHUsI, ONpEACIUTe HEOOXOAMMOE  YHCIO, CPOKH Mepe3apsaKu
OTHEeTymmuTened Ha Bamem npeanpusthu. M3yunte  NEHHBIE OTHETYIIUTENH,
YTJIEKUCIIOTHBIE, @ TAKKE MTOPOIIKOBBIE.

[loxapHasi curHanmu3aiusi U CBsSI3b JAIOT BO3MOKHOCTb OBICTPO H3BECTUTH
MOXAapHYI0 KOMaHJIy O BO3HHUKIIEM IIOXAape€ H OCYILIECTBIATH YIIPABICHUE
MOYXapPHBIMH YACTSAMU IIPU €70 JTUKBUIALINY.

Hano 3HaTh, kak mOApa3deNslIOTCA NOKapHAash CUTHAIM3alvs WU CBSA3b IO
HA3HAYCHUIO; KAKUE 3/1aHUS U COOPYKECHUS IMHUILEBON MPOMBIIUICHHOCTH MOJIEKAT
000pyI0BaHUIO CPEJACTBAMU aBTOMATHYECKOM MOKAPHOM CUTHATH3AIIHH.

Cnenyer u3y4nuTh OPUHUNN ACHCTBUS U YCTPOMCTBO MOKAPHBIX W3BELIATEICH
W TPUEMHBIX CTaHIMHA aBTOMAaTHYECKOW MOXAPHOM CHUTHAIM3AMU, A TaKKe
MOYAapPHbIE CUTHAIBHO-ITYCKOBBIE YCTAHOBKH.

Jlumepamypa: 2,5, 6,].

Bonpocsl npasi camomnpoBepku. 1. Kakumu mnpaBamMu U 00sS3aHHOCTAMU
obnanaet uHcnekTop 'ocnoxkuanzopa? 2. Kak opranuzoBaHa mokapHas OXpaHa Ha
Bamem npeampuarun? 3. Kakue BUIbI MOXKAPHOM TEXHUKH MPUMEHSIOTCS IS
3amuThl 00beKTOB OT moxkapa? 4. Kak ycTpoeHO MPOTUBOMOKApPHOE
BojocHaOxeHue? S. OObSICHUTE NPUHIUIBI TYUIEHUS TMO0Xapa C [MOMONIBIO
XUMUYECKUX BemecTB. 6. Kak ycTpoeHbl NpuOOpbl ISl TYUICHUS MOXKapoOB C
MOMOIIBKD XMMHUYECKUX cpeactB? 7. B kakux ciydasx g TyLIEHHsS MO0XapoB
MPUMEHSIIOTCS TBEpJIble OrHEracuTeNbHbIEe BemiecTBa (B Buae mnopoinka)? 8. Kak
NOTYIIUTh  TOpSIIEE  DJIEKTPUYECKOe  00OpyJoBaHUE,  HaxoAsuleecs  MOJ
HanpspkeHuem? 9. Kakue ocHoBHbIe TuIlbl orHerymurenet Ber 3naere? 10. Kak
YCTPOEHBl  CHOPUHKIEPHBIE W JIPEHYEPHBIE  CHUCTEMBI  ABTOMATHYECKOTO
noxaporymenus? 11. Ha3zoBure, Kakue 1Lexu NOPEANPUATAN  MHILIEBOU
MPOMBIIIJIEHHOCTH  MOJUIeXaT  OOOpPYJOBaHMIO  aBTOMAaTHYECKOM  MOXKApHOU
curHanmuszanueit. 12. Kak ycTpoeHsl aBTOMaTu4ecKue noxkapHele m3Bemarenu ? 13.
Uto Takoe syueBas v nuieddHas cucteMbl moxkapHod curHanuzanuu? 14. Kakos
MPUHLIUI JEUCTBUS IOKaPHBIX CUTHAJIbHO-ITYCKOBBIX YCTAHOBOK?

Yka3zanui K BblﬁOpy H BBINNOJHCHHUIO KOHTPOJIBHOI0 3aJaHUA

B cooTBeTcTBUM € y4eOHBIM IIJIAHOM CTYJAEHTHI - 3a0YHHUKU 1O JUCLUIUIMHE
"Bbe3omacHOCTh JKM3HEACATEIHHOCTH" BBIMOJHIIOT OJIHY KOHTPOJBHYIO paboTy, KO-
TOpas BKJIIFOYAET YEThIPE TEOPETUUECKUX BOIIPOCA U JIBE 3a1a4H.

K BBINOTHEHUIO KOHTPOJBHOW PabOTHI CIEAYET MPUCTYNUTH MOCJe U3yYeHUs
Kypca B cooTBeTcTBUU ¢ Pabouelt mporpaMmoii.

Bri0op BapuaHTa KOHTPOJIBHOTO 3aJIaHMsI MPOU3BOJUTCA MO JBYM IMOCIEIHUM
undpam mudpa - Ha NEPECEUEHUU COOTBETCTBYIOIIMX CTPOKU U cTosOua (tadmn. 1).
Hampumep, crtynent, umerouuii mudp 2053, BBIMONHSIET KOHTPOJIbHYIO padoTy,
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BKJIFOUAIOIIYIO BOIIPOCH! 2, 32, 42, 57 wu 3amaun 3-5 u 3-14.

Homep BapuanTa 3amaun BeIOHMpaeTcs o mpeanocieaneit nudpe mudpa.

Pabota, BbINOTHEHHAsE HE B COOTBETCTBUM ¢ mudpoM, He perieH3upyercs. Ho-
Mepa BApMAHTOB BOIIPOCOB M 3aJlay HAJ0 yKa3aTh HA MEPBOM CTPAHUIE KOHTPOIb-
HOM paboTHI.

OTBeTHl Ha BOIMPOCHI JOJKHBI OBITh MOJTHBIMU U MOJPOOHBIMH, HO TIO CYIIIECTBY.
[Ipu HEOOXOAMMOCTH W3JIaraeMblii MaTepual CleIyeT COMPOBOXKAATh CXEMaMH, pPU-
CYHKaMH, TaOJIUIIaMHU.

BrinonHeHne KOHTPOJIBHOTO 3aJaHusi TpeOyeT CaMOCTOSTENIbHOM paboThl ¢
y4eOHOM, CIPaBOYHON M HOPMATHUBHO-TEXHUYECKOU JTUTEPATypOH, TO3ITOMY B KOHIIE
KaXXJIOr0 OTBETA CIEAYET aTh CIUCOK JUTEPATyphl C YKa3aHUEM HEOOXOIUMBIX BbI-
XOJIHBIX JIaHHBIX (aBTOpa, W3AATENIbCTBA, F0/la U3JIaHUsI) U HOMEPA UCIOJIb30BAHHOM
TJ1aBbl, maparpada u T.11.

B KkoHIle KOHTPOJBbHOU pabOThI AOMKHA OBITH yKa3aHa JaTa €€ BBINOJIHEHUS, a
TaKKe JIMYHAS MOJIMUCH CTYICHTA.

Tabmuna 1
BapuaHTbl 3aaHU K KOHTPOJIbHOI padoTe
Tpen-
TOCTIET- [Mocnennss nudpa mudpa
Hs1s1 LU
pammd- | g 1 2 3 4 5 6 7 8 9
pa

1,19, 4304|8253 | 12,20 |18,27,]| 2,24, | 6,29, | 10,19, | 14, 21, | 16, 23,
0 34,51 | 4,61 7,52 | 47,62 | 40,53 | 34,63 | 44,54 | 37,53 | 38,63 | 39, 64,
3-1, |3-3,13-2, |3-5, [3-2 |3-4, |3-6, |3-7, |3-3, |3-8§,
3-8 |3-10 |3-14 |3-5 3-12 |3-9 [3-8 [3-13 |3-12 |3-11
3, 26,5, 20,|7, 30,9, 21, 11, 32,13, 1915, 23,17,25 4, 27,8, 29,
1 35,52 | 45,62 | 38,53 | 48,63 W4l1,54 (35,64 @45,55 40,52 42,62 @44,65
3-7, [3-1 3=2 |33 B4 P35 3 -3 3-7 B-5 3 -3
3-10 |3-14 |3-13 [3-12 3-8 3-12 3-6 3 -9 3-14 [3-13
2 12,20 | 18,31 2,26, |6, 26,10, 8,| 14,25 |16,30 |3, 31,|5, 33,|7, 19,
36,53 | 46,63 | 39,54 | 49,64 | 42,55 | 36,65 | 46,56 | 41,51 | 43,61 | 34,66
3-1 3-2 3-3 3-4 3-5 3-6 3-7 3-12 | 3-12 |39
3-8 3-7 3-13 | 3-11 [3-14 |3-10 |3-1 3-3 3-4 3-2
o, 271, 21,13, 3115, 22,17, 33,4, 20,8, 24,12, 20,18, 212,22,
3 37,54 W7,64 40,55 50,65 43,56 (37,66 W7,57 42,69 44,60 35,67
3-1 3-2 3-3 3-5 3-6 3-7 3-8 3-9 3-10  (3-11
3-3 3-14 B-10 3-3 3-10  3-1 3-4 3-3 3-14 3-4
4,21, RgJ32, |12,27, 1830, (3,29, 5,26, (7,31, 9,23, |11,24, [15,25,
4 38,55 @8,65 41,56 @43,66 W4,57 38,67 48,56 43,68 4559 36,69
32 33 3-4 3-6 3-1 3-2 3-3 3-4 3-5 3-6
3-4 3-13 3-6 3-14  3-12 3-10 3-9 3-12 B3-10 3-3
12, 28,18, 222, 326,23, 35)10, 19,14, 21Jj16, 263, 29,5, 33[7, 30,
5 39,56 H9,66 42,57 67 45,58 (39,68 149,59 44,67 46,58 (37,69
3-3 3-4 3-5 3-7 3-9 3-10 (3-11  (3-12  3-13  (3-14
3-5 3-12  B-14  3-10  3-1 3-2 3-3 3-4 3-8 3-3
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11, 222, 33)16, 281, 329, 30,5, 27/13, 32,8, 194, 23J18, 27,
6 40,57 50,67 43,58 36,68 ©46,59 440,69 50,69 45,66 @7,57 38,54
3-4 3-5 3-6 3-8 3-2 3-3 3-4 3-7 3-9 3-11

3-6 3-11  B-10 3-1 3-9 3-5 3-6 3-8 3-10  [3-14

6, 295, 232, 33[12, 24,14, 20,17, 2209, 19,11, 20,15, 24/6, 28,
7 41,58 PB4,68 44,59 37,69 48,60 41,51 34,60 K6,65 48,56 39,55
3-5 3-6 3-7 3-9 3-2 3-3 3-5 3-6 3-7 3-8

3-8 3-10  3-3 3-2 3-14 3-13 3-8 3-3 3-14 3-11

8 1, 234, 198, 29/12, 33,18, 31,2, 286, 33,10, 21,14, 25/l16 29,
42,59 B5,69 @5,60 38,51 49,61 42,52 35,61 K0,64 @1,55 (50,56
3-6 3-7 3-8 3-10 [3-4 3-5 3-6 3-8 3-9 3-4

3-9 3-8 3-13  3-3 3-12 3-3 3-10  3-11  3-14 3-13

3, 255, 247, 199, 25,11, 21,13, 23,15, 28,17, 224, 26)8, 30,
9 43,60 [6,51 W46,61 (39,52 50,62 443,53 (36,62 37,63 (39,54 334,57
3-7 3-9 3-10  (3-11  33-1 3-3 3-5 3-7 3-9 3-11
3-10 B-14 3-3 3-4 3-8 3-10 3-14 [3-13 33 3-8

YIIPABJIEHUE BE3OIIACHOCTBIO KU3HEJAEATEJIBHOCTH

1. Henp u 3amaun npeamera bXKJ[? Ctpykrypa bK/I

2. HopMaTuBHO-TIPABOBBIE AKTHI MO O0ECIEUEHUIO 0€30MACHOCTU >KU3HEACATEIbHO-
CTH

3. Yro Takoe puck? Buasl pucka? MeToasl onpeaeacHus pucka.

4. OcCHOBHBIE 3aKOHOAATEIILHBIE aKTHI IO OXPaHe TpyJa. TpyaoBOil KOJAEKC.

5. OcHOBHBIE 3aKOHO/ATENbHBIE aKThl MO0 OXpaHe TpyAa. 3akoH «O0 oxpaHe Tpyna B
Koipreizckoii PecriyOiivike u €ro CyuHoCTb.

6. HopmartuBHBIE MTPABOBBIE aKThI, COACPIKAILME TOCYAAPCTBEHHBIE TPEOOBAHUS OXPaHbI
Tpyaa. ['ocyiapcTBEHHbIE CTaHIAPTHI CUCTEMBI CTAHAAPTOB OE30MACHOCTH TPY/A.

7. Opranuzanys city>k0a oXpaHbl Tpy/ia Ha IPEANPUATHUSIX MHUILEBON TPOMBIIIICHHOCTH.
8. O0s3aHHOCTH paboTOAATENS O 00ECHEUEHNIO 0€30MMaCHbIX YCIOBUM U OXPaHBI TPY-
1a.

9. OO0s3aHHOCTH paOOTHUKA B 0OJIACTH OXPAHBI TPY/IA.

10. Kak ocymiecTBiseTcst HaJ[30p U KOHTPOJIb 3a COOJIIOJIEHUEM TPYAOBOTO 3aKOHO/Ia-
TENbCTBA (BUIBI HAA30Pa U UX CYITHOCTB).

11. Kakas cyimiecTByeT OTBETCTBEHHOCTh 32 HapyII€HUE 3aKOHOB 00 oxpaHe Tpyaa?
12. O0yuenue u npodeccruoHalibHasi TOATOTOBKA B 00JIACTH OXpaHbl Tpy/a.

13. ITpon3BoACTBEHHBIN TpaBMaTu3M. (OCHOBHBIE NPUYMHBI MNPOU3BOJICTBEHHOTO
TpaBMaTHU3Ma.

14. Kakue CymecTBYIOT METO/IbI UCCIIEIOBAHUS IPUYHH TpaBMAaTU3MAa?

15. Yro Takoe nmoka3arenu TpaBmatu3Ma? Kak oHH onpenenstorcs?

16. Kakne TpaBMbl CUMTAIOTCS CBSI3AHHBIMH C MPOU3BOACTBOM? Kakumu qokymeHTa-
MU oopmIIsieTcs NPOU3BOJICTBEHHAS TpaBMa?

17. Kakwue cyiecTBYIOT BUJIbI MHCTPYKTaXKa MPOU3BOJICTBEHHBIX PabOUnX

18. Kakue cymiecTByOT CriocoObl OIIEHKH SKOHOMHUYECKOTO yiepba HAaHOCUMOTO Ha-
POJHOMY XO3SUCTBY MPU aBAPUSAX U HECUACTHBIX CIIydasix?
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OBECIIEYEHUE KOMPOPTHOCTHU U BE3OITACHOCTHU
AKNMBHEAEATEJABHOCTHU

19. Uto Takoe omacHble Tpou3BOACTBEeHHbIe (akTopsl? Kakue omnacHbie
MPOU3BOJICTBEHHBIE (DAKTOPHI XapaKTEPHBI JJI BAIlIETO NPENPUITUSA?

20. Uto Takoe BpeaHble MPOU3BOJCTBEHHBbIE (akTopel? Kakue BpenHbIe
MPOU3BOJICTBEHHBIE (DAKTOPHI XapaKTEPHBI JJI BAIIETO NPEPUITUSA?

21. MeTobl U CpeaCcTBA 3alIUTHI PA0OTAOIIUX OT BO3JEUCTBUS BPEIHBIX BEIIECTB Ha
MPEANPUATUSAX TUIIEBOW TPOMBIIIJIEHHOCTH.

22. CpencrBa MHAWBUIYAJIbHOM 3aIIUTHl OPTaHOB JBIXaHUS W 3PEHUSA OT BPEIHBIX
XUMHAYECKHX BEIIECTB.

23. EcrecTBeHHAst BEHTWIALMS U €€ BUIBI.

24. Meteoponoruueckue (axTopsl MPOU3BOJACTBEHHOW cpeabl. MeponmpusiTusi Mo
ONTUMH3ALNN MUKPOKIMMATa B MPOU3BOJICTBEHHBIX MMOMEIICHUSX OCHOBHBIX LIEXOB
MUIIEBBIX TPEINPUITHML.

25. Buasl MEXaHUYECKOU BEHTUJISILIUASA Ha MPEANPUATHAX MUILIEBON
MPOMBIIUIEHHOCTH.

26. KOHIMIIMOHUPOBAHKUE HA MPEANPUATHAX MMHUILIEBON TPOMBIILICHHOCTH.

27. Buapl mpoW3BOACTBEHHOTO OCBEIIEHUS W €ro HopMmupoBaHue. TpeOoBaHus K
MIPOU3BOJCTBEHHOMY OCBEIIEHUIO B OCHOBHBIX L[€XaX MUIIEBBIX MPEAPUATHIA.

28. ICTOYHUKHU UCKYCCTBEHHOTO OCBEILIEHUSI U OCBETUTENbHbBIEC TPUOOPBHIL.

29. BpenHble BBIACICHUS B TEXHOJOTMYECKUX NPOIECCAX M ONEpalusX U HX
JTOKaJIA3alUs HAa TPEANPUATHAX [BEHHON MPOMBIIIIEHHOCTU. MECTHBIE OTCOCHI.

30. OnacHOe ¥ BpPEIHOE BO3JACHCTBHE IMbUIM HAa YEIOBEKAa M TEXHOJOTHMYECKHUE
npouecchbl.  OCHOBHBIE  HWCTOYHHKMA TBUIM  HA  NOPEANPUATHSAX  HUIIEBOU
MPOMBINIIIEHHOCTH. CrtocOOBI OOPHOBI € MBLIBIO.

31. OcHOBHBIE TapaMETPhI MPOU3BOJACTBEHHOIO IIIyMa U UX HOpMUpOBaHue. BinsHue Ha
OpraHu3M 4enoBeKa. VICTOUHMKY 1IyMa Ha NPEANpPUATAIX MUILIEBOM MPOMBIILICHHOCTH.
CrnocoObl CHM)KEHHS YPOBHS IIIyMa.

32. OcHOBHBIE MapaMeTpbl BHOpAllMM M UX HOPMHUpPOBaHHWE. BiusHue Ha OpraHusm
yenoBeka. VICTOYHMKM BHOpalMM Ha MPEANPUSATHSIX MHUINEBOM MPOMBIIIICHHOCTH.
CriocoOb1 60pbOBI C BUOpAITUEH.

33. Cratnueckoe  JJIEKTPUYECTBO. BniusHne  Ha ~ OpraHM3M  YeIOBEKa.
TexHosornyeckue  MOPOLIECChl  MUIIEBOrO  MPOU3BOACTBA,  MHULMUPYIOLIUE
00pa3oBaHUE CTATUYECKOTO JIEKTPUUECTBA.

3AIIIMTA OT TEXHOIEHHBIX OITACHOCTEN

34. IlpuHIUIBI TPOSKTUPOBAHKS OE30MACHBIX TEXHOJIOTMYECKUX MPOIIECCOB.

35. OcHoBHbIE TpeOoBaHUs 0€30MACHOCTH K TEXHOJOTUYECKUM Ipoleccam, 00opyio-
BaHUIO U MaTepHUaliaM Ha MUIIEBBIX TPEITPUATHUIX.

36. OnacHble 30HBI JACHUCTBUS MAllMH M alNapaToB MHUILEBOr0 Ipou3BoacTBa. Hc-
MOJIb30BAHUE 3arpakJACHUHN U 3alIUTHBIX OJOKUPYIOIIUX YCTPONCTB.
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37. be3onacHOCTh pabOThl Ha TEXHOJIOTUYECKOM OOOPYIOBAHUM MUILEBBIX MPEIITPH-
SITUU.

38. TpeboBanus 6€30MaCHOCTH MPU MPOBEACHUH MOTPY30YHO-PA3TPY30UHBIX padoT.

39. OnacHble U BpeaHble (aKTOphl U NCUXO(PU3UOIOTHUECKHUE HArPY3KHU, BO3ACHUCT-
BYIOIIIME HA YesioBeka mpu padore ¢ [IDBM.

40. OcHoBHBIE Mephl Oe3omnacHocTH, npu padore ¢ [I9BM u nepudepuitHpiMu ycT-
pOMCTBaMHU.

41. OCHOBHBIE MPUYUHBI TPOU3BOJACTBEHHOIO TPAaBMAaTHW3Ma Ha IMHUILEBBIX MPEAIPHU-
ATUSIX.

42. OnexTpo0e30nacHOCTh MUILEBBIX MpeaAnpusTuil. Bo3necTBus 31€KTPUUECKOro TO-
KA Ha OPraHU3M YEJI0BEKA.

43. YcnoBus MOpaXeHHs ANEKTPUIECKUM TOKOM.

44. 3ammTa OT MOPAXKEHUS FIEKTPUUECKUM TOKOM.

45. Knaccuduxaiys moMemeHuid 1 ycaoBuil paboT MO CTENEHU OMACHOCTH MOPaKEHUS
ANEKTPUYECKUM TOKOM. ['pynmbl KiaccupuKaluu TMepcoHania MO AJIEKTPoOe30-
ITACHOCTH.

46. CxeMbl BKJIFOYEHUS YEI0BEKA B dJIEKTPUUYECKYIO CeTh. OIEHKAa OITACHOCTH.

47. Oprann3allMiOHHO-TEXHUYECKHAE MEPOIIPUATHSA U TEXHUUYECKUE CPEJICTBA 3AIIUTHI OT
MOPAYKEHUS JIEKTPUUECKUM TOKOM.

48. 3amuTHoe 3a3emiicHue. [ [puHIIMAIbHAS CXeEMa.

49. 3amuTtHoe 3anyneHue. [ [puHIMnuanbpHas cxema.

50. IlepBas momMo1ipb IPH MOPAKEHUHN IIEKTPUIECKUM TOKOM.

OBECIIEYEHME I1IOKAPO- U B3PBIBOBE3OITACHOCTH

51. Ycnous u Buabl ropeHus. OCHOBBI TEOPUU TOPEHUS U B3PhIBA.

52. BocmiaMeHeHre, CaMOBOCIDIaMEHEHUE, CAMOBO3TOPAHUE BEIIECTB U MATEPUAIIOB.

53. B3psiB u aetoHanus. [lapameTpel, XapaKTepU3yIOIIUE B3PbIB.

54. ITapameTpsl TOKapO- U B3PHIBOOIIACHOCTH BEIIIECTB U MATEPUAJIOB.

55. KareropupoBanue u kiaaccudukaiys MPOU3BOJACTBEHHBIX MOMEIEHUH, 3MaHUN U
TEXHOJIOTUYECKHUX MPOLIECCOB IO MOKAPO- U B3PHIBOOMTACHOCTH.

56. OrHeCTOMKOCTD 3AaHAN U COOPYKEHUM, UX IIEMEHTOB.

57. CpencrtBa mpenymnpexacHuss paclpoCTpaHECHHsI MOKapoB B 3maHus. [IpoTuBomno-
YKapHBIE ITPETPAIBL.

58. IloxkapHasi OMACHOCTh TEXHOJOTHMYECKUX MPOUECCOB NPEANPUATHI MHUILEBON
MPOMBINUIEHHOCTH. CTENEHb OTHECTOMKOCTH U MOKAPHOW OMACHOCTH.

59. TpebGoBanus moxapHO 0€30MaCHOCTH MPU SKCIUTyaTaIllM OCHOBHOIO M BCIIOMOTa-
TEJBHOTO 000PYJOBaHUS MPEANPUATHIA MUIIEBON MPOMBIIIEHHOCTH.

60. IToxxapHast curHanuzanus U CBsi3b. CXema yCTPOMCTBA MOXKAPHOW CHUTHAIM3ALINU.
XapakTepUCTUKU JATYUKOB.
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61. CocoOsl TylieHus riaMeHu. MeponpusTus 1o TYHIESHHUIO ToXapa.
62. OCHOBHBIE OTHETaCUTEIIbHBIE CPEIICTBA.
63. Buzbl ¥ NpUHIMIIBI JEHCTBUS PYYHBIX MEPBUYHBIX CPEACTB TYIICHUS 3aropaHusi u
MOKapoB.
64. Buabl ¥ MPUHIUN ICWCTBUS aBTOMATUYECKUX CPEACTB MOKAPOTYILICHHUS.
65. OO0m1ue cBeJIcHHs O MTPOTUBOMOKAPHOM BOJIOCHA0KEHUU TPEIPUITHH.
66. BeinyxieHHas 3BaKyaius Jiojel npu noxape. PazpaboTka miana sBakyanuu u3
MOMEIIEHHUS.
67. OCHOBHBbIE TPUYUHBI TIOKAPOB U B3PHIBOB HA MPEANPUSTHIX MUILEBOW MPOMBIIII-
JICHHOCTH.
68. Opranuzanys MoxapHON OXpaHbl Ha MPEANPUATHIX TUIIEBON TPOMBIIIICHHOCTH.
69. O0s13aHHOCTH AJMUHUCTPATUBHO-TEXHUUYECKOTO TMepcoHaia U pabOTHUKOB MO o0ec-
TICYCHHIO TTOKAPHOU 0€30TTaCHOCTH.
3AJAYN
3-1.
Onpenenuts TpeOyemMyro IUIONIaJb CBETOBBIX MPOEMOB S0 npu OOKOBOM

OCBEILEHUU METOJ0M CBETOTEXHHUYECKOIO pacyeTa.
Yxazanue k pewenuro 3a0auu 1. JIna pacdera UCIoONb30BaTh (HopmMyiIy

100 SO — emin‘n K,
T,

I
2 2
rac S — IJIomaab OKOH, M . S — IJIomaap 11oJjia MOMCEICHUsA, M BBIOPATH 110
0 n

HOMCPY BapHWaHTa:

No 1 2 3 4 5 6 7 8 9 0
Sn M 24 36 48 54 60 72 84 90 96 120
€ hin — HOPMHpyeMOe MWHHMATbHOE 3HAYCHHE ko3 urenTa sl JAHHOTO

MOMEIIEHUS TP OOKOBOM OCBEIIeHUH, % (IIs1 OCHOBHBIX ITPOU3BOJICTBEHHBIX IIEXOB
JIETKOW TTPOMBIIIEHHOCTH € nin 2,0 %); M - cBeTOBas XapaKTEPUCTUKA OKHA: TIPU
OTHOILIEHUH JIJTUHBI TIOMEIIEHHS (BIO0JIb CTEHbI C OKHAMU) K €ro TIyOuHe, paBHOM 2,
M OTHOIICHUM TIyOMHBI MOMEUIEHUS K PACCTOSIHUIO OT BEPXHETO Kpas OKHA [0
TOPU30HTAIBHON pabodeil MIOCKOCTH, paBHOM 2, 1| = 13; T, — o0mmii KodaPuimeHT
CBETOIPONYCKAHHUSI: ISl II€XOB C HE3HAYUTEIbHBIM BBIJICICHUEM MbUIM, KOMOTH U
AbiMa pUHATE T = 0,4; r — KOIQPUUUCHT, YUNTBIBAIOINIT BIMSHIE OTPKECHHOTO

cBeTa Mpu OOKOBOM OCBEIICHUU: MPU OJHOCTOPOHHEM OCBEIICHUU NPUHSATH & = 3,
npu aByctopoHHeM — r = 1,7; K — kospduumenT, yautsiBaromuii 3aTeHeHUe OKOH
MPOTUBOCTOSIIIUMH 31aHUsAMU: TpUHATh K = 1.

3-2.
OnpeaenuTs TpeOyeMOe YKCIO0 CBETWJIBHUKOB JJII OCBEIICHUS! TPOU3BOICTBEHHOTO
MOMEIIEHHUSI, MPUHSIB MUHHMAIbHYI0O pabO4YylH0 OCBEHIEHHOCTh [0 HOpMam IS
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NPEANPUATHNA MULIEBOU MPOMBIIIIEHHOCTH.
Vkazanue x pewenuro 3adayu 2. PacueT mpoBecTH MeTOA0M Kod(dduiueHta
ucrnoias3oBaHus. Pazmep nmomernenus S BIOpaTh 0 HOMEPY BapHUaHTa:

Ne 1 2 3 4 5 6 7 8 9 0

S,m” | 18x18 | 18x24 | 18x30 | 24x24 | 6x6 6x9 | 6x12 | 12x12 | 12x18 | 12x24

Tun cBeTwibHMKA, KOA(DPUIMEHTH OTPaXKEHUSI CTEH M MOTOJKA, BBICOTY
MoJIBECa CBETUJIbHUKA IIPHUHITH CAaMOCTOATENBHO, JaB OOOCHOBAHHE MPUHSATHIM
PEIICHUSIM.

Uucno cBeTWIbHHKOB I, obOecrnedyuBaroliee TPeOyeMyr OCBEIIEHHOCTh B
MOMEIIEHUH, 110 METOy K03 (PUIIMEeHTa UCTIONB30BaHU OIpeesieTcs no GpopMmye

n = ESkz /(F - n),
rie E — MuHHMManbHas OCBENIEHHOCTh MO HOPMaMm B 3aBUCHUMOCTH OT TOYHOCTHU
BBITIOJIHSIEMON PabOTHI, JIK; S — IUIONIAAb IMOJa TTOMEIICHHS, MZ; k — xoappuruent
3amaca (Ui JaMn HakaiauBaHUs TpuHATh K = 1,3; 1715 TroMHUHECHIEHTHBIX JaMm — K =
1,5); Z— oTHOuIeHHWE CpelHEeNl  OCBEIIEHHOCTH K MHHUMAaJbHOW (TIpH
HaWBBITOTHEHIIIEM PaACIOIOKeHUU cBeTuiabHMKOB Z = 1,1...1,2); F — cBeToBOH
MOTOK OJHOW JaMIibl (MpUHUMAETCA Mo Taba. 2.1 B 3aBUCUMOCTH OT MOIIHOCTH
JIaMIIbI), JI; 1] - KOG DUIIMEHT UCTIONB30BAaHUS CBETOBOIO MOTOKA, %, MPUHUMAEMBbII
no Tabn. 2.2 B 3aBUCUMOCTH OT THIA CBETHIbHMKA, HHAEKCAa IOMENIeHHs 1,
K03(pPULIUEHTOB py, Per U pp OTPAKEHUS NOTOJKA, CTEH M paboueil MOBEPXHOCTH (B
dbopmyiy 3HaueHue K03 PuIMeHTa HY>KHO MOJCTABIATh B JOJISAX €UHULIbI ).

NHaekc noMelieHus onpeaensior no popmyne i = ab/ hp (a+b),

rae a u b - wmHa n mMpuHa NOMeEEHus, M; hp - BBICOTA MOJBECA

CBETWJIbHHUKOB, M.

KoaddunmenT orpaxenust noOEeIEHHBIX TOTOJKOB IPUHUMAETCS PABHBIM Oy=
50 %. KoaddurmeHT oTpakeHUs CTEH, OKPAIICHHBIX MACISTHON KPACKOU CBETIIBIX
TOHOB, Per = 30 %, CTEH, MOKPBITHIX HA BBICOTY 1,8 M ri1a3ypOBaHHOMW IUTUTKOU, Per=
50...70 %. B cityuyae Bb16Opa nByX (U 00Jiee) TaMIIOBBIX CBETUJILHUKOB 3HAUCHUE
cBeToBoro notoka K oxHOM 1aMIIbl YMHOXKHUTE Ha 9HCIIO JaMIl B CBETUIILHUKE.

Tabnuma 2.1
HomMunanwHas CBeTOBOM MOTOK, JIM, IIOMHUHECIICHTHOM JIaMIIbI THIIA
MOIIIHOCTh, BT ie XEC BC TBEC
15 490 490 560 500
20 700 700 800 700
30 1160 1160 1400 1250
40 1700 1700 1920 1780
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80

3040

3440

3200

3-3.

OueHUTh OMacHOCTh MPUOJIMAKEHUSI K MECTY HECUACTHOTO Citydasi (YelOBEK JICKUT
Ha 3eMJIE B MECTE MajIeHus 00OPBAHHOT'O JIEKTPUUECKOro MPOBOJIA €r0 Ha 3eMJII0) Ha pac-
crostHMe X; =10 m U x; =1 m . DnekTpudeckas ceTh HanpsbkenueM U=380/220 B ¢ 3a3em-
JICHHOM HEeUTpasblo TpaHchopmaropa, COMPOTUBICHUE pabOyvero 3a3eMJICHUsT HEUTpaiu
R,4s 4 Om. ConpoTUBIICHHE PACTEKAHUIO TOKA B MECTE 3aMbIKaHHS ITPOBOJIA Ha 3eMITi0 R,
U ylelIbHOE COMPOTUBRJIICHHUE TPYHTA p (110 BApHAHTaM) MPUBEICHBI B TAOIHIIE:

Bapuant ComnpoTusne- VY naensHoe compo- | Bapuant ComnpoTubie- YV nenpHOE corpo-
HHE PAaCTEKaHUIO | TUBIECHHE IPyHTa HUE PACTCKaHUIO | TUBJIEHHE IPYHTA
TOKa P, Ovm TOKa P, Ovm
R, Om R, Om

1 18 80 6 18 180

2 19 100 7 21 200

3 20 120 8 22 220

4 21 140 9 23 240

5 22 160 0 24 260

Vkazanus k pewenuro 3a0auu 3.
1. PaccuntaTth TOK 01HO(A3HOTrO 3aMbIKAHUS HA 3eMITIO 1,45, A IO popMyIIe:
]3(13 = Ud)/ (R3a3 +Rp) ’
rae Uy — da3noe Hanpsixenue, B. Uy=220 B.
2. Onpenenuts maroBoe Hanpsbkenue Uy, B Tpu HaX0XKJICHUM YEIOBEKa Ha pac-
CTOSIHUU X ;=10 m OT MecCTa 3aMbIKaHU MMPOBOJIA HA 3EMJIIO;

Lsqm.Pa

U =t
wae. 27x (x, +a)

rae a=0,8m (paccTosHUE Iara).
3. AHAJIOTUYHO OMPEACINTD IIarOBO€ HAMPSHKEHUE HA pACCTOSIHUM X,=1 M OT TOY-
KM 3aMBIKaHUS MTPOBOJIA HA 3€MITIO.
Ha ocHoBaHMM pacueTHBIX MaHHBIX OIEHUTH OMACHOCTH IPHOIMKEHHUS K
MECTY 3aMBIKAHHUS €CJIU TOMYCTUMOE IIArOBbIM HanpsKeHUe CUUTACTCS Uy 00n. =80 B.

4.
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Tabmnura 2.2.

Nunexe Kosduument wucnonb3zoBaHus CBETOBOIO TMOTOKa T, %, JJisl THUIOB CBETUJIHLHUKOB
noMerte- O]l OJIP, TIBJI-6 OJ10 OJIOP )| TTTT
e Dw %, .. | 70 | 70 [ 50 | 70 | 70 | 50 | 70 | 70 | 50 | 70 | 70 | 50 | 70 | 70 | 50 | 50 | 70 | 70 | 50 | 50
D%, .. | 50 | 50 | 30 | 50 | 50 | 30 | 50 | 50 | 30 | 50 | 50 | 30 | 50 | 50 | 50 | 30 | 50 | 50 | 50 | 30
P %, .. | 30| 10 | 10 | 30 | 10 | 10 | 30 | 10 | 10 | 30 | 10 | 10 | 30 | 10 | 10 | 10 | 30 | 10 | 10 | 10
0,5 31 30 25 29 28 24 30 29 21 38 26 20 23 22 16 14 23 22 20 17
0,6 36 | 34 | 29 | 33 | 32 | 27 | 34 | 32 | 26 | 32 | 30 | 24 | 29 | 28 | 21 | 18 | 28 | 27 | 25 | 21
0,7 40 | 38 | 33 | 37 | 35 | 30 | 38 | 36 | 29 | 36 | 34 | 28 | 33 | 32 | 24 | 21 | 32 | 30 | 28 | 24
0,8 44 | 42 | 36 | 40 | 38 | 33 | 41 | 40 | 33 | 39 | 37 | 31 | 37 | 35 | 27 | 24 | 35 | 33 | 30 | 27
0,9 47 | 45 | 39 | 43 | 41 | 36 | 44 | 48 | 36 | 42 | 40 | 33 | 40 | 38 | 30 | 27 | 38 | 36 | 32 | 29
1,0 50 | 47 | 42 | 46 | 44 | 38 | 47 | 46 | 38 | 45 | 42 | 35 | 43 | 41 | 32 | 29 | 40 | 37 | 34 | 31
11 53 | 50 | 44 | 48 | 46 | 41 | 50 | 48 | 41 | 47 | 45 | 37 | 46 | 43 | 34 | 31 | 42 | 39 | 36 | 32
1,25 57 | 53 | 48 | S1 | 48 | 44 | 53 | 51 | 44 | 51 | 48 | 40 | 49 | 46 | 37 | 34 | 45 | 42 | 38 | 34
1,5 61 | 57 | 52 | 55 | 52 | 47 | 59 | 54 | 48 | 55 | 51 | 43 | 54 | 50 | 40 | 37 | 48 | 45 | 40 | 37
1,75 65 | 60 | 54 | 59 | 54 | 50 | 64 | 59 | 51 | 58 | 54 | 46 | 57 | 53 | 43 | 40 | 51 | 47 | 42 | 40
2,0 68 | 62 | 57 | 62 | 56 | 52 | 67 | 61 | 53 | 61 | 56 | 48 | 60 | 55 | 45 | 42 | 53 | 48 | 44 | 42
2,25 70 | 64 | 59 | 64 | 58 | 54 | 70 | 63 | 55 | 63 | 58 | 50 | 63 | 57 | 47 | 44 | 55 | 50 | 46 | 43
2,5 72 165 | 60 | 66 | 60 | 55 | 72 | 65 | 56 | 65 | 59 | 51 | 65 | 59 | 48 | 45 | 57 | 51 | 47 | 44
3,0 75 1 67 | 63 | 69 | 62 | 58 | 75 | 67 | 59 | 68 | 61 | 53 | 68 | 61 | 50 | 48 | 59 | 53 | 49 | 46
3,5 78 | 69 | 65 | 71 | 63 | 59 | 77 | 69 | 61 | 70 | 63 | 55 | 71 | 63 | 52 | 50 | 62 | 55 | 51 | 48
4,0 80 | 70 | 66 | 72 | 64 | 61 | 79 | 70 | 62 | 72 | 64 | 56 | 73 | 65 | 54 | 51 | 64 | 56 | 52 | 49
5,0 82 | 72 1 69 | 75 | 65 | 62 | 82 | 72 | 65 | 75 | 66 | 58 | 76 | 67 | 56 | 53 | 66 | 58 | 53 | 51
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3-4.

Paccuurath CUCTCMY 3alllMTHI 3a3CMJICHUCM OT IMOPAKCHHUA HIOI[Cﬁ QJICKTPHUUIC-

CKHMM TOKOM Ha IPCAINPUATHH HI/IH_ICBOf/'I IMPOMBINIJIICHHOCTH.

HcxonHbie naHnHbIE:
a) Hanpspkenue B cetu 380/220 B;
0) 3a3eMIIsIOLIEE YCTPOIMCTBO COCTOUT U3 CTEepkKHel mnHoi [ .M u quameTpom

d, mm;

B) CTEpKHU pasmeniatorcs no nepumetpy 30x70 wm;
I') YAEIbHOE CONIPOTUBIIEHUE TPYHTA - P o 107 OM-M.

1) HIUPHHA COEAMHUTENLHON oIockl - b = 40 Mm
€) PacCTOSIHUE OT MOBEPXHOCTH 3€MJIH J10 TOPU3OHTANBHOTO cTepkHI H=0,8 M.

B pacuerax R 5 caenyer npuHATh 4 OMm.

Wcxonusie BapuanTsl
aHHBIE 1 2 3 4 5 6 7 8 9 0
[,m 5,0 3,5 4,0 3,0 2,5 4,0 3,0 3,5 3,0 4,5
d, MM 50 40 50 40 40 50 | 40 | 40 | 40 | 50
Pusy, OM-M [JIMHA | MECOK CYIJIMHOK CYIIECOK KAMEHUCTBIN YEPHO3EM
H,, M 0,5 0,7 08 | 1,0 05 | 07] 08 | 1,0 ] 05 ] 0,8
Vkazanus x pewenuio 3a0auu 4
I.  OnpeneneHne  pacyeTHOrO  YJEIBHOTO  CONPOTHUBIIEHHS  TPYHTA:

Pp = Pusy ®.Om-m, TIE pys, - YACNBHOE CONPOTHBJICHHEC TPYHTA, OmM; =13 -

KITUMaTHYECKUN KO OUITHEHT.

2. OnpenenuTb CONPOTUBIICHUS OMHOYHBIX 3a3€MITUTEIICH.
- JJIsl BEPTUKAIBHBIX 3aNTyOIEHHBIX B TPYHTE IO (hopMyIie:

R

6" 2nl,

_ Pusm {ln 2, n

dg, 2

In

1, 4H +1,
4H -1,

J, Om

rne [, d, u H— nyivHa, muameTp U TITyOuHa 3aJI05KEHUSI CEPEIMHBI 3JIEKTPOa OT

MOBEPXHOCTU TPYHTA, M, onpenessiemas o hopmyne H = H

Re =Py

212

B 27,

b-HO

, OM

+lZM
0 26

- 715l TOPU3OHTAJIBHBIX MOJIOC, 3arTyOJIEHHBIX B TPYHTE, 10 (hopMyIe

rne L, b u H, - nivHa, NIMpUHA U TIIyOMHA 3aJI0KEHUS TOJIOCHI B TPYHTE, M,

MOKa3aHHbIe Ha puc. 4.1..
PaccuutbiBaeM nnvHy nosiockl B psia /. =1,05-z:(n—1),

I/IC Z - PACCTOAHHUC MCKAY BEPTUKAIBHBIMHA 3a3CMIIMTCIIAIMU, M, IIPUHATL paBHBIM
AJIMHC BEPTUKAJIIBHOI'O 3a3CMIIUTCIIA.




Puc. 4.1 Cxema pacnosio;KeHusI ANEKTPOIOB 3AMIUTHOIO 3a3€MIICHUS B TPYHTE

3. Onpenenuts KOJIMYECTBO BEPTUKAIBHBIX 3a3€MIIMTEINEH, 3arTyOJeHHbIX B TPYHTE
o opmyie

_Re

R; 1,

rne 1, = 0,7 - KO3pPUIMEHT UCTIONF30BaHMS BEPTUKAIIBHBIX 3a3€MIIUTENEH,
n, = 0,45- k03(pHULMeHT UCTIONH30BAHUS YIIOKEHHBIX TOJIOC,

n= , IIIT

4. Onpenenutb 0011ee COMPOTUBIICHHE 3a3eMJISIFOIIETO YCTPOICTBA (3a3eMIIUTeNe U
COEIMHUTENBHBIX MOJIOC) 10 hopMyIie
— Rg - R,
obuw R, -+R,mg-n’
Ecnu monyueHHOEe 3HAY€HHE TMOJIHOIO COIMPOTUBICHMS 3alIUTHOTO 3a3€MJICHUS

Oosbllle R, HEOOXOMUMO YBEIUYUTh KOJMYECTBO 3a3eMIIMTENCH, WIM HM3MEHUTh HX
pasMepsblL.

OMm

Tabmuma 4.1.
[pubmmxE€HHbIC 3HAYCHUS YACTBHBIX JIEKTPUUECKUX COMPOTUBIICHUI

Pa3/IMYHBIX TPYHTOB M BO/IbL.

I'pynr BosmosxHbIe nipeserns koaedanuid, OM.m
['muna 870
CyrnmHok 40 - 150
Ilecok 400 -700
Cynecok 150 —400
UYepHo3EM 9-63
Kamenucrslit 500 —800

3-5.

Paccunrarh HEOOXOUMOE KOJIMYECTBO BO3AYyXa JJIsl MMPOBETPUBAHUS TTOMEIICHHUS
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IIPpHU IBHOM HM30BITKE BJIAry. I/ICXOI[HBIC JaHHBIC JIA pacucTa IIPUBCACHEL B Ta6JII/ILIe.

N(—) tHOMeH_[’ tHOCTyH’ tyﬂan, VHOM’ K
BapHaHTa °C °C °C M
1 30 15 20 100 5
2 25 10 20 150 8
3 35 15 20 250 17
4 30 10 20 350 11
5 40 5 20 450
6 35 5 20 150 7
7 30 15 20 200 11
8 25 10 20 300 8
9 30 15 20 400 12
10 35 15 20 500 9

Vkazanus x pewenuio 3a0auu 5.
1. Onpenenutb KOJMYECTBO BO3AYyXa, YAAISEMOI0 U3 paboyeil 30HbI
L, =V-Km'a
2. OnpenenuTh N30BITOK BJIArd B MOMEIIEHUH TIPU 33IaHHOU fpoyer, 10 (POpMyITE
W= Ap-V, t/u. I TOro 4T00bI ONPEeAEIUTh U30BITOK BIaru B MOMEIICHUH, CIEAYET
UCIIOJIb30BaTh CBSI3b MEXKAY TEMIIEPATypOil, a0COMIOTHON BIAKHOCTBIO U JaBICHUEM
BOJISHOTO Iapa, cuuras HopMaibHOW Temmneparypy 20°C, HCIONB3ys JaHHBIE
Tabm.5.1.
HaHpHMep MPH tromeny = 30 C Ppy=4213,0 I1a, 4TO COOTBETCTBYET pPpyy = 30,1 F/M3,
bynan = =20° C,pm=172 /M° ,Torna
Ap = puw 1iptt 30 °C — pyy ipm 20 °C = 30,1 — 17,2 = 12,9 /™’
3. Onpenenuts dy, dy, , dy, 5, ©CIONB3ys TabM. 5.1 1 5.2

P u
J 0= mocrym o
P mocr.
Pou
dyn ___ ynea T/KT,
Pynen. YV

dyp s = dy; 0,6 , T/kr.

4. Onpenenutb HEOOXOAMMOE KOJIMYECTBO BO3yXa 0 popMmyiie

W -pLyn(dyns ~dn)
yat P(d ya -~ dn) ,
rae Ly, - pacxon Bo3ayxa, yAalasdeMoro u3 padoden 30HbL, I/Kr; W - n30BITOK Bnam B
MOMEIIEHUH, T/4; p - IJIOTHOCTh BO3/AyXa MPHU TeMIEepaType MOMEIIeHHUS, KD/M; Ay -
COJIep>KaHME BJIATU B BO3JAyXeE, yIalsieMOM U3 pabouei 30HbI, T/KT; dy, - BIarocoaep-
’KaHHE BO3JyXa, IOJaBaeMOro B IIOMEIIEHHE, I/KT; dy, - BIArOCOACPKaHUE BO3IyXa,
HaxoAIIErocs 3a MpeaeramMu padoueii 30HbI, T/KT.

Bennunna dy, , JOJKHA COOTBETCTBOBATH HOPMANLHOMY COJEPXAHMIO BIATH B
BO3/yXe IPH IUIOTHOCTH BO3AYXa, PABHOIL 1,2 KI/M’, COOTBETCTBYIOLIEH TEMIIEpaType

Loy =L

Bp —
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20°C 1 HOpMAJBHOM aTMOC(EPHOM JABIEHHU. 3aBUCHMOCTD IIOTHOCTH BO31yXa OT
TEeMIEPATyphl MPU HOPMAIILHOM aTMOC(EPHOM JaBIECHUU MPECTaBlIeHa B Ta0J1.5.2.

Tabmuma 5.1.
t, °C P, T/M P, Ila t, °C P, T/M P, Ila
-20 1,1 120,0 15 12,8 1693,2
—15 1,5 186,7 20 17,2 2319,8
-10 2,3 280,0 25 22.9 3546,4
-5 3,4 413,3 30 30,1 4213,0
0 4,9 613,3 35 39,3 5586,2
5 6,8 866,6 40 50,8 73194
10 9,4 1226,6 45 64,9 9519,2
Tabnuma 5.2
Temmeparypa, °C |  —20 -10 0 10 20 40
IInoTHOCTS, Kr/M° 1,39 1,34 1,29 1,24 1,2 1,12

3-60
3 .
Onpenenuts pacxon Bo3ayxa (M7/4), HeoOXOAUMBIN Il yAaJeHus
M30BITOYHOM TETIOTHI B IIEXE.
3HavyeHue N30bITOYHOTO KOJIMYECTBA TEIUIOTHI BEIOPATh IO HOMEPY BapUaHTa:

Ne Bapuanra 1 2 3 4 5 6 7 8 9 0
Quss10°, xJIx/u | 20 24 28 26 30 32 34 36 38 40

Vkaszanue x pewenuto 3a0auu 6. Pacuet npoecTH no popmyie
L =0, /lep(t, —1,)],
raie  Q,, — U30BITOYHOE KOJUYECTBO TEIUIOTHI B MOMeENIeHUH, K/[x/4; ¢ — MaccoBas
TeIIOEMKOCTh Bo3xyxa, paBHas | xJDx/ (xr-°C); ¢, — Temieparypa yaansieMoro

Bo3ayxa, 'C; CUMTaTh, 4TO BO3AYX OT OOOPYIOBAHHS YAAIAETCS UYEPE3 MECTHBIE
OTCOCBI, B 3TOM CJIy4ae TEMIEPaTypy YAAJIIeMOTrO BO3AyXa MOXHO NPUHAT PaBHOU
TeMmreparype Bo3ayxa B mnomenieHuu (mpuHath no Hopmam CH 245-71 nns
OCHOBHOTO IPOM3BOACTBEHHOI'O0 MOMEMICHUS CBOETO MPEANPUATHS MO XOJIOJHOMY
mepuoiy roaa); f, — TeMIepaTypa HPHTOYHOI0 Bo3ayxa, 'C; oObIYHO OHA Ha

5...8 °C Huxe TemmepaTyphl BO31yXa B IOMELIEHUH. PasHocTh TemmepaTyp Oonee 12
°C He peKOMEH/IyeTCsI, TaK KaK BPSIHO BIMSET Ha padoTtaronmx; p = 353/(273 + t,,) —
UIOTHOCTH BO3[yXa, IOCTYIAIOMEr0 B IOMEIICHHEe, KI/M° TpH 3aJIaHHOI
TeMIIepaType MOCTYIAOIIEro BO3ayXa.

3-7.

OnpenenuTs TOJUMHY H30SIUU TJIOCKOW MOBEPXHOCTH TEXHOJIOTHUECKOTO
anmapara; TEMIIEPATYPy BO3[yXa MOMELIEHUS NPHHATH paBHoM 18 °C, naHHble mjIs
pacueTa B3sTh 10 HOMEPY BapUaHTA.
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Homep tn, °C tm, °C W3onupyromuii A, BT/(M- °C)
BapuaHTa MaTepuan
1 10 140 Ac003ypUT MaCTHUYHBIHA Aus = 0,16 + 0,00018¢;
2 25 150 | To xe Aus = 0,16 + 0,00018%,
3 35 160 AcO0TepMUT MaCTUIHBIN Aus = 0,13 + 0,0001%,
4 45 170 | To xe Aus = 0,13 + 0,00017,
5 40 180 Boiinok MunepanbHbIit Aus = 0,077 + 0,00027;
6 36 190 | To xe Aus = 0,077 + 0,0002¢p
7 20 200 Boiinok crpoutenbHbIi Aus = 0,045 + 0,00027;
8 30 210 | To xe Auws = 0,045 + 0,0002¢,,
9 24 220 Martsl MUHEpaAIOBaTHbIE Aus = 0,6 + 0,0002¢,
0 28 230 CrexngaHHasg BaTa Aus = 0,056 + 0,00047,

Vkazanue k pewenuro 3aoaquu 7. TonmuHa wu30aAUUM (M) TUIOCKUX
MOBEPXHOCTEN M TMOBEPXHOCTEW IUIMHIAPUYECKUX C AuamMeTpoM 2 M u Oomee
onpenensercs no popmyJie

5143 =)'u3(tm _tn)/[ayap(tn _tO)]a

rae t, — Temmeparypa BHyTpd ammapara, 'C; t, — TeMmeparypa MOBEPXHOCTH
m3ossin, °C; ty — TeMIIepaTypa OKpyXKaromei cpes! (Bo3ayx moMemeHus), 'C; Ol

— kK03 (HUIMEHT TEIIOOTAA4H C MOBEPXHOCTH armapara okpyxarwiieit cpene, Bt/(m

x °C), #71s IJI0CKUX TOBEPXHOCTEN Olyap = 9,8 + 0,07(ty—ty); Ays — TEILIONPOBOIHOCTD
wsoisiuy, B1/(M-°C); ompenensercs B 3aBUCHMOCTH OT BHIA H30JUPYIOIIETO
MaTepuaa 1o cpefHel remneparype cnos tep = (tmt ty)/2.

3-80

[IpoBecTn ciemyrmme pacdeTbl, CBS3aHHBIE C OE30MACHOCTHIO TPHU
OKCIUTyaTallii COCYAOB, pa0OTAOIMMX IMOJA JABJICHHEM. 3ajada COCTOUT W3 JBYX
3aJlaHUN.

3

3aganue 1) Bozmyxo3abopHuK KoMIpeccopa uMeeT 00beM V, M°, U pacCuuTaH
Ha paBieHue P,, klla. OmpenenuTs MONTHOCTH B3phIBA ATOTO BO3MyXOCOOPHUKA,
npuHuMas BpeMs aerctus B3pbiBa t = 0,1 c. Py =98 klla

Jan- BapuaHTbl

HbIE 1 2 3 4 5 6 7 8 9 0
vV, M 2 3,5 2,5 2 3 1,0 1,6 1,4 1,5 1,8

Py, xIla | 200 800 1000 800 600 1200 600 800 1000 400

Vxazanus k pewenuio 3a0anus 1.
Jl7ist onipenienieHus: MOITHOCTH B3phIBa BO3yXOCOOpPHUKA HEOOXOMMO PacCUH-
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TaTh pabOTy MPHU B3PHIBE, a 3aTEM C YUE€TOM JACHCTBUS B3phIBA ONMPEACIUTH €r0 MOII-
HOCTb B KBT;

Pabota B3pbiBa omnpenensiercs no Gpopmyiie:

VPI
A= ,ﬂJ/C,

(m=1)/m
P
(m—1)1- (lj

P,

rae m = 1,41 — noka3arenpb NOJUTPOTIBI.
MoniHoCTh B3pbIBa BO3IyXOCOOpPHUKA OMpeensieTcs mo Gpopmye:
N=——,kBm,
(102¢)

3aganue 2) koMIpeccop nojaeT Bo3ayx nasienuem P,, klla, mpu HavanbHOM
naBiieHun cxmmaemMoro Bosayxa Py = 98 klla u temneparype Ty = 288 K. B kowm-
Mpeccope MPUMEHSIETCS KOMIIpeccopHoe Maciio Mapku 12 (M) c¢ Temmepartypoit
BCHBILKY He Hike 216 °C.

CornacHo mpaBuiaM yCTpOMCTBAa M 0€30MACHOM SKCIUTyaTallMd BO3YIIHBIX
KOMITPECCOPOB U BO3YXOIIPOBOJIOB PA3HULIE MEXAY TEMIIEPATyPOUl BCIIBIIIKU Macia
¥ TEMIIEPATYPOI CXKATOr0 BO3AyXa JOJDKHA ObITh He MeHee 75 °C.

Onpenennuts TEMIIEPATYpPY CXKATOTO BO3AYyXa M CHENIATh 3aKIOUYEHUE O BO3-
MOHOCTH IKCIUTyaTallul KOMIIpeccopa 0e3 OXJIaXKIeHHUS.

Bapuantsl

Hcexonusie 1 2 3 4 5 6 7 8 9 0
JAaHHBIC

P,, xlla 1000 1200 | 800 | 400 | 1800 | 600 | 1000 | 600 | 800 1200

YKazaHus K pEIICHUIO 3aaHusd 2.
Koneunas TemmepaTypa c:kaToro Bo3jiyxa onpeensiercs no Gopmyre:

P2 (m-1)/m
Ty=T| 5 ’

1
rae Ty — aOcontoTHas TemmepaTypa Bo3ayXa 0 CxKaTus, K; T, — aGCcomnoTHas TeM-
nepatypa nocie cxarus, K; m — nokazarenb noauTporsl (s BO3yxa
m = 1,41).
[Tony4yeHHBIA  pe3ynbTaT  COMNOCTaBUTh C  TEMIIEPATYypOHM  BCHBIIIKH
KOMIIPECCOPHOTO Maclia U CJeNaTh 3aKJIIOUYEHHE O HEOOXOIUMOCTH OXJIaXKIACHUS
KOMITpeccopa.

3-90
OHpeI[eJII/ITL qUCJIO IICHOICHECPATOPOB, MACCy IIOpOIIKA MW pacxod BOJIHI,
HEOOXOAMMBIE JIJIS TyHIeHUs moskapa. J{uamerp D BEIOpaTh 10 HOMEPY BapHaHTa.

Ne 1 2 3 4 5 6 7 8 9 0

D,m 10 12 24 16 18 20 32 25 27 30
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Vkasanue. OpHEHTHPOBOYHO ILIOMIAAb MOXKapa (M”) MOXKHO OMPEIEIUTDH IO
dbopmyne F =t D%4, D — guamerp moxapa, M. Pacxox (11/c) XMMHYECKOH MeHbl ( =
i'F, rie i - MHTEHCUBHOCTH MOJAYM MEHBI P TYIICHUH Toxapa, i = 0,5 11/(c M),
Torma mnoTpeOHOE 4YHCIO TIEHOTEHEPATOpPOB N = (/qe TAE (- MOJaua
TIeHOTeHepaTopa, Ji/c (mogava neHorenepatopa I1I'-50 paBua 45-55 71/c).

[TorpeOHas Macca (Kr) MeHOT€HEPATOPHOTO MOPOIITKA

Q =qi t'n,
raie  q; = 1,2 kr/c — pacxoxa nopouika nenoreneparopoM tuna I[I'-50; t = 60 c —
BpeMs TYIICHHsSI; N — YHCIIO TICHOTEHEPATOPOB.
Pacxon Boawl (71/¢), HEOOXOAUMBIN 1JIs1 00pa30BaHUS TTCHBI
qs = Q2 ' n,
rae ¢z = 10 1/c — pacxoa Bojsl, TogaBaeMoM B pe3epByap neHoreneparopom I11-50.
HapucyiiTe 3cku3 1 onumuTe yCTpOUCTBO EHOTEHEPATOPA.

3-10.

PaccuuTtaTh yCTaHOBKY JJIS TYIIEHUS TOXKapa yrieKUCI0TON B MOMEIICHUN 3a-
BOJIA.

HMcxoaubie JaHHBIC:

a) W, - o0beMm 3aiuiaeMoro moMeImeHus, M

0) Ky — koapdunueHT yuuThIBaromuil 0COOEHHOCTH IIPOLECCa Ta3000MeHa,
YTEUKH yTIIEKHUCIOTHI Yepe3 HEMJITHOCTH M IIPOEMBI 3aIUIIaeMOTO TOMEIICHUS;

B) L — nqiimHa TpyOOmpoBO/ia OT YCTAHOBKHM 0 MECTa TYIICHHS 3arOpaHus, M.

HUcxonnsie BapuaHTbl

JTaHHBIE 1 2 3 4 5 6 7 8 9 0
Wi, M 450 600 900 750 500 850 950 550 650 800
Ky 1,0 1,5 1,1 1,4 2,0 1,8 1,3 1,2 1,5 1,3
LM 75 70 30 60 90 100 65 45 95 80

VYkazanus K penieHuro 3aaauu 10.
1. Onpenenutb KOJIMYECTBO OTHETaCUTENBHOIO Ta30BOT0 COCTaBa no (hopmyiie
G =Gy Wy Ky + G, kT,
rae G, = 0,7 KI/M° — OTHeracHTe/IbHAs KOHIEHTPALS Ta30BOr0 COCTABA IS YITICKH-
cnotel, G, = 0,2 G; — KOJIMYECTBO YIJIEKUCIOTHI, OCTAIOMIENCS B YCTAaHOBKE MOCIE
OKOHYaHUS €€ pabOThI, KT.
2. Onpenenennie NOTPeOHOro KOJIMUECTBA pabOUnX OAJITIOHOB C YTIAECKUCIOTOM:
N6 = Gr /(V6 : p'(lH), T,
rie Ve =25 1 — 00bem OamioHa, ripu 25 11 B OalioHe coaepkutcs 15,6 Kr yrieku-
cinotel; p = 0,625 K/ — MJIOTHOCTH YIIIEKUCIOTHI; oy = 0,8 - koappuuuenT Hamon-
HEHUS.
3. KonudecTBO pe3epBHBIX OAUIOHOB MPUHSATH PABHBIM YHUCIYy pabouux Oai-
JIOHOB.
4. OnpeneneHue MpoOIyCKHON CIIOCOOHOCTH TPyOOIpoBoaa:
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G=01{R-7,/QA-L), xrre,

rae P, =49 -10° Hm* — yIeIbHOE JaBJIEHUE YIIIEKUCIOTHI B Ha4ane TpyOoonpoBoa
(B 6awoHax); y; = 2900 H/M® — mIoTHOCTB YTIIEKUCIIOTH B Hauaje TpyoomnpoBoja (B
OayIoHax); A — yIenbHOE CONpPOTHUBIIEHHE TPYyOONpOBOJA NPHUHATH IPHU HUAMETPE
TpyOomnposoaa 40 mm pasubiM 0,044-0,027.

3-11.

OrnpeaenuTh UHTEHCUBHOCTD IITyMa, TPOHUKAIOIIETO B 1I€X Yepe3 KUPIUYHYIO
CTEHY TOJIIIMHOMN 52 ¢cM U3 COCEHETO MOMENICHUs (BEHTKaMephl) C YCTAaHOBJICHHBIMU
TaM BEHTHJIATOPAMH, MAKCUMAIILHBIN ypoBeHb myMa L. KOTOpPBIX B34Th 0 HOMEPY

BapUaHTA:

Ne

1

2

3

4

5

6

7

8

9

0

L, nbA

75

80

85

90

96

100

105

110

115

120

Vkazanue xk pewenuro 3a0ayu 11. YpOBeHb CHUKEHHUSI IITyMa 3BYKOU30JISIIIUEH
L (zbA) onpenensercs no smnupudgeckum Gopmynam. s CIUTOMIHBIX

KOHCTPYKIHi1 BecoM 1 M* OBEpPXHOCTH P > 2000 H/m?.

L1:17lgp—9.

JUIg KUpIUYHOM CTEHBI TOMUHON 52 cm O = 8340 H/m". UHTEHCHBHOCTS

mymMma, IpOHUKAIECTO 4€pe3 CTCHY, COCTAaBUT

u

=L-1L

1 .

CpaBHUTE NOJIYYEHHYIO HHTEHCUBHOCTH IlIyMa B 1iexe ¢ TpeboBaHusimu ['OCT

12.1.003-83 u caeanTe BBEIBO/I.

3-12.
OnpenenuTs HEOOXOIUMOCTh CHUXKEHHSI 1IyMa B MOMEIIEHUU, €CJIM B HEM Ha-
XOJIATCSI UCTOYHUKH IIIyMa C YPOBHSIMHU 3BYKOBOTrO AaBieHus L; U mpeumyiiecTBeH-
HOM yacToToi myma f.

JlaHHBIE 115 pacdeTa ypoBHS IIyma

B;?.);I- f7 Lpla Lpza Lp37 B;?.);I- f7 Lpla Lpza Lp37
I'x nb nb nb I'x nb nb nb

anTa anTa
1 1000 85 88 86 6 1000 78 86 92
2000 82 84 82 2000 95 77 88
) 1000 82 81 76 7 1000 77 73 79
2000 77 80 75 2000 101 72 78
3 1000 69 79 74 ] 1000 76 71 81
2000 78 78 73 2000 75 70 92
4 1000 88 77 72 9 1000 74 71 100
2000 91 101 71 2000 73 72 76
5 1000 75 76 70 10 1000 72 73 79
2000 84 75 71 2000 71 74 68
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[IpenenpHO TOMyCTUMBIE YPOBHHU 3BYKOBOTO JIaBJIEHUS NpUBeAeHbI B Ta0M.12.1.
JlaTh KpaTKyl0 XapaKTEpUCTUKY CIIOCOOOB CHIKEHMs IIyMa B IMPOU3BOACTBEHHBIX
ITOMEIIECHHUSIX.

Tabmuua 12.1
JlonmycTrMBIE YPOBHH IITyMa B OKTaBHBIX MOJIOCAX JIJIS IPON3BOJCTBEHHOIO IIOMEIIEHUS

OKmagHbvle nonocel yacmom 1000 I' 2000 I'rg
JlonycTUMBIN ypOBEHb /7151 IPOM3BOACTBEHHBIX 80 78
MOMEIEHUN L jon

YkazaHus K pelieHuro 3agaun 12.

[Ipubnu>keHHO OKTaBHBIA OCPEAHEHHBIM YpPOBEHb IIIyMa, BBI3BAaHHOTO
HECKOJIbKUMH  €IMHUIIaMU  O0OpYAOBaHUSI, PACIOJ0KEHHOTO Ha HEOOIBIION
IUIOMIAJAM MOKHO PACCYUTATh C IMOMOIIBI MPOCTOTO IPaBUJIa HHEPreTUYECKOTO
CYMMHPOBAHHUS

n
L =101g| > 10" |,
ke i=1

rje L; — ypoBeHb LlIyMa €IUHULIBI 000PYAOBaHUS YUaCTKaA;
1 — KOJIMYECTBO €IMHUI] 000PYIOBAHMUSI.
[IpeBbllieHNE YPOBHS HA TOIYCTUMBIM OIPEAECIAECTCA
AL = LcyM — Lon,
1€ Lyon — JOMYCTUMBIN YPOBEHbD LIyMa.

3-13.
[IpoBepuTh, JONMyCTUMA JIU OTHOCHUTENIbHAS BIAXKHOCTh BO3AyXa B LIEXE MpE-
3
npusTUs, eciau npu temmeparype t °C KoJIM4YeCTBO BOASHBIX HapoB B I M~ Bo3myxa
COCTaBJISIET (| T.

Ucxonusie Bapuant

JIaHHBIE 1 2 3 4 5 6 7 8 9 0
t °C 17 30 27 23 19 18 20 22 24 16
q,T 8,6 6,9 7,2 8 7,1 7,8 5,2 10,1 6,8 8,1
Ji,, T 11,9 26,3 22 17,3 13,5 12,7 14,4 16,3 18,4 11,2

Yka3zaHus K PEIICHUIO 3a1a4HU.
1. OnpenernsieM MakCUMAJIbHYIO BJIaXHOCTh BO3/lyXa Mo Gopmyre
D=q; v,
ria€ (i — KOJUYECTBO BOJSHBIX MAapOB, HACHIAOIMMUX | KI MApOBO3IYIIHON cMecH
MIpU 3aIaHHOM TeMIiepaType BO3/yXa, Y - IUIOTHOCTh BO3/yXa MpHU ITOM K€ TeMmIepa-
Type, KI/M° , OIpenemsieMast o dbopmyie
v =353/(273 + t).
3. OnpenensieM OTHOCHUTEIBHYIO BIaXHOCTh, %, 10 (hopMmyie
¢=q/D
[lo caHuTapHbIM HOpPMaMm MPOEKTUPOBAHUS TMPOMBIIUICHHBIX NPEANPUITUI
MIPOBEPUTH, AOMYCTUMA JIM OTHOCUTENbHAS BIaKHOCTH?
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3-14.
Paccunrarh cuctemy monHue3amuThl 30aHus. VICXonHbIE TaHHBIE TIPUHATH 10
TaOJIHIIE.
Hcxonunle jaHHbBIE

Ne Bricora Cpennerono- | Paguyc 30HBI
Bapu- | llupuna A4, m Hnuna L, Mm 3ganus H, m BO€ YHCJIO 3aIIUTHI 7y, M
aHTa yAapoB MOJI-
HUH n
1 12 24 10 1 20
2 24 48 45 3 60
3 36 60 50 6 55
4 48 36 60 9 50
5 60 12 40 12 45
6 12 72 30 1 40
7 24 192 20 3 30
8 36 84 13 6 25
9 48 252 18 9 20
10 60 96 16 12 28

VYka3zaHus K pelieHuro 3aaaun 14.

Ha pwuc.14.1 nokazana 30Ha 3alUTBHI IS JAHHOTO MOJHHUEOTBOJAA, KOTOpPAs
MpeCTaBIsAeT COOOM KOHYC BBICOTOM /Ay C paiuycOM OCHOBaHUs Ha 3emiie 1. Pa3me-
PBI 30HBI, B 3aBUCUMOCTH OT BETUYUHBI (4, M), IpuBeieHbI B Ta0N. 14.1

Tabnura 14.1
[TapameTphl 30HBI 3aITUTHI 151 MOJTHUEOTBOA

ITapamerp, m Bennuuza napamerpa ajis 30H
A b
ho 0,85h 0,92h
70 0,7h 1,15h
x 0,7(h — H/0,85) 1,5(h— H/0,92)

OxunnaeMoe Koan4ecTBo N NOPaKEHUM MOJIHMEUN B T'OJl 3[aHUN U COOPYKEHHH,

HE 000pYI0BaHHBIX MOJTHUE3AIIUTOMN, BEIYUCIISIIOT 10 (hopmyIie
N = (4+6-H)-(L+6-H)-n-10°

Ecnu Benuunna N>1, TO MpUHUMAIOT 30HY 3aIIUTHI THHA A (CTENEeHb HAICKHO-
CTH 3aIllUTHI B 3TOM Ciy4ae cocTaBiseTr He MeHee 99,5 %). IIpu N<I npuHHUMaIOT 30-
Hy 3aluThl THNA b (cTeneHp HaeKHOCTU ATOH 3auThl — 95 % U BbIIIIE).

['paHuLIBI 30H 3alIUTHI HA BBICOTE 3/IaHUS W Ha YPOBHE 3e€MJIM JOJXKHBI obec-
MEYMBATH 3ALIUTY 3[IaHUSI OT MOPAKEHUSI MOJTHUECH.
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Puc. 14.1. 30oHa 3ammMThl OAUHOYHOTO CTEPKHEBOTO MOJIHUEOTBO/IA:
1 — rpanuIa 30HBI 3aIIUTHI HA YPOBHE BBICOTHI 00BEKTA; 2 — TO K€, HA YPOBHE 3€MJIH;
h — BBICOTa MOJTHUEOTBO/IA; /1) — BRICOTA KOHYCA 3alllUThl; /{ — BBICOTA 3aIUIIAEMOTO
00BEKTa; rx — panyC 30HBI 3aIUTHI HA YPOBHE BHICOTHI O0BEKTA; 7y — PAANYC 30HBI
3alUTHl 00bEKTA Ha YPOBHE 3EMIIH.
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