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1. HIEPEYEHD IVIAHUPYEMBbIX PE3YJIBTATOB OBYYEHMUSA 11O JUCHUIIJIMHE,
COOTHECEHHBIX C IIVTAHUPYEMBIMU  PE3YJIIBTATAMHU OCBOEHUA
OBPA3OBATEJILHOM ITPOT'PAMMBI

Buj nesiTeJIbHOCTH BBINMYCKHUKA
HucuuninuHa  OXBaThIBA€T  KPYr  BOIPOCOB,  OTHOCSIIUXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BHAY MNpOo(hEeCCHOHATBLHON JeATeIbHOCTH OakajaBpa B COOTBETCTBHHM C

KOMIIETCHIIUSIMU U BUJAMU JCSTEIbHOCTH, YKa3aHHBIMHU B y4€OHOM ILIaHE.
eab AMCHUIIHHBI
[IpuoOperenue y 00y4darOmMXCca TEOPETUUECKUX 3HAHUM O BO3MOXKHOCTSAX 3aIIUTHI YEJIOBEKa

OoT )aKTOPOB HETAaTUBHOTO BO3CHCTBUA.
3agaum AMCHMILIMHBI

OTMAaCHOCTEH TMPUPOJHOTO, TEXHOTEHHOTO, AHTPOIOTCHHOIO0 U COIMAIBHOTO

MIPOUCXOXKICHUS;, CTIOCOOOB 3aIIUTHI OPraHU3Ma YeJIOBEKa OT OMACHOCTEH Pa3IMYHOrO XapakTepa u

JTOCTHKEHUS] KOM(POPTHBIX YCIOBUHN )KU3HEAEATEILHOCTH B TEXHOChEpE.

N3yuenue

Kon Conep:xanue IlepeyeHb NJIaHUPYEMBIX Pe3YJIbTATOB 00yUYeHHS 110
KOMIIeTeHINH KOMIeTeHI N i AUCHUILINHE
1 2 3
OK-9 CIIOCOOHOCTh ~ HCIIOJIb30BATh | 3HATH.
MIpUEMBl OKa3aHWsA, METOIBI | - HAy4dyHbIE OCHOBBI METONOB 3allUTBl B YCIIOBHUSAX
3aIUTHI B YCIIOBUSIX | YpEe3BBIYAMHBIX CUTYAIHIA;
YpE3BbIYANHBIX CUTYyalUi YMeETh:
- NpPUMEHATH  METOABl  3allUTBl B  YCIOBHSAX
Ype3BbIYANHBIX CUTYalUH;
BJIA/IeTh:
- IpMEMaMH{ OKa3aHUsl IEpBOH MOMOIIH
IK-5 CIIOCOOHOCTH 3HATh:
OpTraHU30BbIBATh W | - TpaBWIa TEXHUKH 0E30MacHOCTH, MPOU3BOJICTBEHHON
KOHTPOJINPOBATH BBHITIOTHEHUE | CAHUTAPUH, MOXKApHOW O€30MacHOCTH M HOPM OXPaHBI
MpaBHII TEXHHUKH | TPYZa,
Oe3onacHoOCTH, YMeTh:
MIPOM3BOJCTBEHHOM - OpraHM3OBBIBATH BBIMIOJIHEHHE TPABUI TEXHUKHU
CaHUTapHH, MOXapHOH | 6e30MacHOCTH, MIPOU3BOACTBEHHOMN CaHUTApUH,
0e3omacHOCTH u HOPM | MOKapHOW 0€30IacHOCTH U HOPM OXpaHbl TPYya,
OXpaHbI TpyJa BJIA/IETh:
- croco0aMu KOHTPOJIS 32 BBIMOJIHEHHEM TTPaBHIT
TEXHUKHU 0€30MacCHOCTH, IPOU3BOJICTBEHHON CaHUTApHH,
noxapHoi 0€30MacHOCTH U HOPM OXpaHbl Tpyia
I1K-9 TOTOBHOCTh MIPUMEHSTH | 3HATh:
3HaHUsT M TpeboBaTh OT | - MpaBWja TEXHUKH OE30MaCHOCTH, MPOM3BOACTBEHHOI
MOJYMHEHHBIX  BBIIIOJIHEHUS | CAHUTApUH, OXKAPHOH O€30MIaCHOCTH M HOPMBI OXPaHBI
TIpaBHII TEXHUKH | TPYIa,
6e30macHoOCTH, yMeTh:
MIPOM3BOJCTBEHHON - OpUMEHSTh TpaBWIa TEXHUKH OE30IacHOCTH,
CaHWUTapHH, MO’KAPHOM | MPOU3BOJACTBEHHOMN CaHWTapHH, MO>KApHOM
0e30macHOCTH u HOpM | 6€30IMacHOCTH U HOPMBI OXpaHbl TPY/Ia;
OXpaHbI TpyJa. BJIAJIeTh:
- cnocoOHOCTBIO  TpeOOBaTh  OT  MOAYMHEHHBIX
MIPUMEHSTh MpaBwiia TEXHHUKHU Oe3omacHoCTH,
MPOU3BOJICTBEHHOM CaHUTapHH, MOXapHOU
0e3011acCHOCTH ¥ HOPMBI OXPaHBbl Tpyaa




2. MECTO JUCHMIIJIMHBI
ITPOI'PAMMMbI

B CTPYKTYPE

OBPA3OBATEJILHOMN

Jucoumuaa b1.5.04 Be3omacHOCTh KU3HEACATEILHOCTH OTHOCHTCS K 0a30BOM YaCTH.
JucuummuHa be3omacHOCTh KU3HEACSITEILHOCTH 0a3upyeTcsl Ha 3HAHMSX, MMOTYYCHHBIX

IPU U3YYECHUU TaKUX Y4EOHBIX TUCHUIUIMH, Kak: Dxonorus, dOusmuka, Xumusg, ODIEKTpPOTEXHUKA
[TonumepHbIe MaTEPHUAIIBI.

OCHOBBIBasICH Ha U3y4YEHUU [IEPEUYHCIICHHBIX TV CLUILINH, bezonacHocTh
KU3ZHEJEATEIIbHOCTH MPEACTABIISIET OCHOBY I MPEIIUIITIOMHOW MPAKTUKU U TMOJATOTOBKH K
roCyJapCTBEHHON UTOTOBOM aTTECTALINH.

Takoe cHUCTEeMHOE MEXAUCIHUIUIMHAPHOE M3YyUYE€HHE HaIpaBJiICHO JIOCTHKEHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH MO KBaTU(UKAIIUK OaKaiaBp.

3. PACIIPEJEJEHUE OFBEMA JIUCHUIIJINHBI
3.1. Pacnpenesienne o0beMa TUCHMILJIMHBI 10 popMaM 00yUeHUs!
Tpyooemkocmob OucyuniuHsl 6 Hacax
© X
S S Buo
S Q ) B npomedxic
Dopma s 3 S S Konmponsnas P o4
© g = % N mouHOlL
00yueHnus S g S N S paboma
Y S g, s T = S ammec-
s S S s (g § ; ; g § mayuu
S S 3 T[S < S
S| S 2] B[S ff | &€
| O Q] T | 8 |83 K8 © ]
1 2 3 4 5 6 7 8 9 10 11
OuHnas 3 | 6 | 108 | 51| 17 | 34 - 57 Kp 3ayer
3aounas - - - - - - - - -
3aounas - - - - - - - - -
(yckopeHHoe
o0OyueHue)
Ou4Ho-3204Has - - - - - - - - -

3.2. Pacnipesiesienne 00beMa TUCHMIJIHHBI 10 BUAAM YYeOHBIX 3aHATHIH H TPYA0EMKOCTH

6m.u. ¢ Pacnpeoenenue
pr00' unmepamtmenou, no cemecmpanm,
. AKMUBHOIL, UHHO- yac
Buo yueonuvix 3anamuii emMKocHb .
6aUUOHHOIL
(uac.)
gopmax, 6
(uac.)
1 2 3 4
|. KontakTHasi padoTa 00y4aomuxcs ¢
P Yot 51 16 51
npenoaaBaTesieM (Bcero)
Jlexmum (JIk) 17 5 17
Jlabopatopusie padotsl (JIP) 34 11 34
KonTtposbHas padota + - +
I'pymmnoBbie (MHIUBHYaTbHbIC) KOHCYIBTAI[H + - +
I1.CamocTositesibHas padora ooy4arommuxcsi (CP) 57 - 57
IToAroToBKa K MPaKTHYSCKUM 3aHSITHSIM 27 - 27
IToaroToBka K 3a4eTy B TCUCHUE CEMECTpPA 20 - 20




1 2 3 4
BpimosHeHHe KOHTPOJILHOH PaboThI 10 - 10
I11. IpomesxyToUuHas aTTECTALUS 329ET + - +
OO1mas Tpy10eMKOCTb AUCLIUILIUHEI Jac. 108 - 108
3ad. e]l. 3 a 3

4, COJEP KAHUE JUCHHUIIJINHBbI
4.1. PacnipeesieHue pa3iesioB JMCUUILIHHBI IO BHAAM YUYeOHBIX 3aHATHH
- 1J1sl 0YHO# (pOpMBI 00YUCHHS:

Buowt yueonwvix 3anamuii,
GKlI04asn camocmosameiibHyro
No pabomy odyuarowuxca u
pas- Haumenoeanue Tpyooem- mpyooemKocnb; (uac.)
oena u pa30e,7m u Kocmb, yqeﬁnbte 3aHAmMuUA camocmonme
memol mema OuUCUUNIUHDL (uac.) bnas
Jabopamo pacoma
JleKyuu PHblE 06ylmm—
pabomboi wuxes
1 2 3 4 5] 6 |
1. YesoBek u  cpeaa  obourTaHus. | 49 6 28 15
Kpurepuun kompoptHocTH
1.1. Bbe3omacHOCTh B cHCTEME «YETIOBEK- 7 2 - 5
cpema OOUTaHMS
1.2. OcHoBbl puznonoruu Tpyna. Kpurepun | 38 4 24 10
KOM(OPTHOCTH
2. HeratuBnble ¢aktopsl TexHocdepsbl. | 26 5 6 15
Kputepun 6e30nacHocTi
2.1. Kputepuu 6e3onacaoctu. Puck 12 2 - 10
2.2. be3onacHOCTh TEXHUUECKUX CHCTEM. 14 3 6 5
OneKTpoOe30MacHOCTb.
3. be3omacHocTh B upe3BbIYAIHBIX | 33 6 - 27
CHUTYAIHSAX
3.1 Be30macHOCTh KU3HENEATENLHOCTH B 6 2 - 4
YCIIOBHUSIX YpE3BbIYaHbIX CUTYaLUH
MNpUPOAHOTrO U TEXHOI'CHHOT'O
MPOUCXOKIACHUA
3.2. HerartusHoe Bo3aeiicTeue Ha uenoBeka u | 10 2 - 8
cpelly OOMTaHUsI B3PHIBOB U MI0KapOB
3.3 UC Ha XMMHYECKU-OMIACHBIX 00BEKTaX 11 1 - 10
3.4 Panunanumonnas 6e30macHoCTh 6 1 - 5
UTOIoO | 108 17 34 57
4.2. CopeprxaHue JMCOMILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3fesaM U TeMaM
Buo
Ne 3anAmu 6
Haumenosanue .
pasoena pazdena u mempi Cooeporcanue 1eKUUOHHBIX 3AHAMUILL uttmepakmusfw
u memvl OUCUUNTUHBL ", AKIMUGHOU, |
UHHOBAUUOHHOU
gopmax, (uac.)
1 2 4
1. YenoBek u cpeaa
odutanus. Kpurepun
KOMGOpPTHOCTH
11 BeSOHaCHOCTB B CUCTCMC O6HII/I€ MOHTUS 0€30I1aCHOCTH KHU3HEACATCIIBHOCTHU -




«4eoBeK-cpeia
oOUTaHUD)

(BXKM). e BXX]I. OmacHOCTH, TOCIEACTBHS
BO3JICUCTBUS OMACHOCTEH, Kilaccuukaius. XapaKTepHbIC
COCTOSIHUSI CHCTEMBI «4EJIOBEK-Cpeia OOUTaHHS»

1.2 OcHoBb! ¢uznonorun Tpyaa | KomdoprHbie (NO3UTHBHBIC) YCIOBHS
Kputepuu JKM3HEAEATEIHLHOCTH YeloBeKa B TexHochepe. Kpurepuun
KOM(OPTHOCTU KOM(OPTHOCTH 1O TTapaMeTpaM MUKPOKJINMATa.
TemnooOMeH opranuzma ¢ OKpykarolei cpeioi.
I'mrueEnveckoe HOpMUPOBAHKE TAPAMETPOB
MHUKPOKIIMATA.
Kpurepun komdpopTHOCTH 110 OCBemeHHOCTH. OCHOBHEIC
CBETOTEXHUUYECKHE XapaKTePUCTHKN. CHCTEMBI ¥ BUABI
MPOU3BOJICTBEHHOTO OCBEIIEHHS. VICTOUHHKY CBETa U
ocBeTuTenbHBIE IprOopsl. Pacuer. HopmupoBanue. JNuckycens (24)
Kpurepun koM(pOpTHOCTH N0 COAEPIKAHHUIO
3arpsI3HAIONINX BEIIECTB B KOMIIOHEHTAX CPe/ibl OOMTaHMs
(Bo31yX, Bojia, I0YBa, MUILEBBIE IPOMYKTHI). Kpurepuu
KOM(OPTHOCTH MO BHJAM 3HEPreTHYECKOTO U3ITYUECHHUS .
HUccnenoBanue BuusHus mryma. CHUKEHHE BPEIHOTO
BO3JICHCTBYSI Ha OpraHU3M uYenoBeka. HopmupoBanue.
HccnenoBanne BHOpanny Ha OpraHU3M denoBeka. Buas
BuOpamun. HopmupoBanne. CHIKeHNE BpEJHOTO
BO3JEUCTBUA.
2. HeratuBHbie ¢akTopsbl
TexHocdepbl.
Kputepun
0e30[1aCHOCTH
2.1. Kpurtepun 6e3onacHocTy. | Konnenms mpuemnemoro pucka. OueHKa HETAaTUBHOTO
Puck BO3JICHCTBHSI OTTACHOCTEH HA YEIOBEKA M0 BUIAAM
nesrenbHocTd. [TokazaTenyu HeraTHBHOTO BIMSHUS Ha )
4eJoBeKa U 00IIECTBO.
2.2 bezonacHocTh Amnanuz onacHoctel. IIpuunHHO-CeCcTBEHHOE TT0NIe
TEXHUYECKUX CHCTEM. onacHocteil. OTka3. MeTo bl OLICHKH BEPOSITHOCTH
DneKTpoOe30macHOCTb. MOSIBJICHUS OTIACHBIX cuTyarmii . CpencTBa CHUKEHUS Tncxycens (24)
TPaBMOOIIACHOCTU TEXHUYECKUX cucteM. BosnelicTBue
AJIEKTPUUYECKOT0 TOKa Ha yesioBeka. Hopmuposanue.
Merto bl 1 cpesicTBa o0ecneueHust 3IeKTpoOe30IIacHOCTH.
3. Be3zonacHocThb B
Ype3BbIYAIHBIX
curyanusx (UC)
3.1 besonacHocTh Knaccugpukanus YC npupomaHOT0, TEXHOTEHHOTO U
KUSHENCATCILHOCTH B 9KOJIOTHIECKOTO XapakTepa. Kiaccudukanus cTHXUHHBIX
YCIOBIHSX IpC3BRITANHBIX GencTeuil. OCHOBHbIE IIPUYUHBI ABAPUil HA 0OBEKTaX ;
CUTYaI IPUPOHOTO U
skoHOMUKH. [Topaxatomue (HakTophl U CTa UK Pa3BUTHS
TEXHOT€HHOTO
TIPOHUCXOKACHHS 1c.
3.2 HeratusHoe Bo3aelcTBUe | XapaKkTepuCTHKA 0XKapOB, B3PBIBOB. [IpHunHbI 110kapoB,
Ha YeJloBeKa U CpejLy B3pbIBOB. Kitaccuduxaryst mpon3BoiCTBEHHBIX
0GHTaHHs B3PHIBOB U MOMEIIEHHI 110 B3PLIBOTIO}KAPOOIIACHOCTH. _
TOXKapOB OrHecToHKOCTh 3[JaHUI U COOPYKEHHH. §
[MpotuBonoxapHas 6e3onacHOCTb. [Tojkaps! BHE 31aHHH.
3.3 YC Ha XUMHUYECKU- AgapwuiiHo-onacHble xuMuueckue Beniecta (AOXB).
OMACHBIX 00BEKTAaX XapakTepuCTHKH, Topakaroniie Gpakropsl. Tokcoo3a.
3amuTa HaceseHHs IpH aBapusix ¢ Beiopocom AOXB. -
Cnyx0a ['OUYC. O0s3aHHOCTH HACEIICHHS
34 Pagmnannonnas PagnannonHo-onacusle 00bekThl (POO). Ilopaxatomue | Jlekuus ¢
0Ee30IaCHOCTh (akTopbl paguanuoHHOW aBapuu. IlocnencTsus | 3apanee
BO3/JEMCTBHUSI Ha OpraHu3M 4esoBeka. DakTopsl, 3aIUIaHUPOBAHHBI

BITUSIFOIIIHC Ha CTCTICHB MOPaKCHUS
MOHM3UPYIOIIUMHU  U3IydeHusMu. HopmupoBaHue.
Oco0eHHOCTH PaAOAKTHBHOTO 3arPsI3HEHUS JIECHBIX
MaCCHBOB.

MU omrbOkamu (1

4)




4.3. JlabopaTopHbIe padoThI

Buo
Homep 3QHAMUA 6
Ne pazoena Haumenosanue mem n1ad6opamopHsix paoom Obvem | unmepakmugHnoi,
n/n | oucyuniun (uac.) AKmueHol,
bl UHHOBAUUOHHOU
¢opmax, (uac.)
1 HccenenoBanre W pacdeT eCTECTBEHHOTO OCBEIICHHUS 5 -
2 HUccnenoBanue u pacyeT HCKYCCTBEHHOTO OCBEICHHUS 6 Pa6ota B manbix
rpynnax (4 1)
3 1 Hccnenoanue napaMeTpoB MHUKPOKJIMMATA. Pacqf:T 5 -
BEHTWISILIMU IPU OTCYTCTBUH BPEIHBIX BbIICICHHUH.
4 HUccnenoBanne mapaMeTpoB MHUKpokiInMara. Pacuer 6 PaGora B manbix
BEHTWISILIMY ITPY HAJIMYUU BPEJHBIX BBIICJICHUN. rpynnax (4 1)
5 HccnenoBanne nryma v cioco00B €r0 CHIKESHHS 6 Huckyccns (3 1)
HccnenoBanne HCKyCCTBEHHOTO 3a3€MIIMTEIBHOTO -
6 2 YCTpOMCTBa 6
HUTOI'O 34 11

4.4. lIpakTUyecKue 3aHATHS
VY4eOHBIM IJITAHOM HE MPEAyCMOTPEHBI

4.5. KoHTpo/ibHbIEe MEPONIPUATHA: KOHTPOJIbHAs padoTa

ens: HAyYUTHCS MTPOU3BOAUTH PACUETHI IO MIPOTHO3UPOBAHMIO U OlIeHKe mocieacTsuii UC
HPUPOHOTO POUCXOXKICHUSL.

Crpykrypa:
Beenenne
1. Xapaktepuctuka YC nmpupoaHOro XxapakTepa-3eMJIeTpACeHus
2. Ouenka 00CTaHOBKHU MPU 3eMIIETPSICEHUU — pacdeT CTETIeHH Pa3pyIIeHHsI TPOU3BOICTBEHHBIX
WIH JKWIBIX 3JTaHUI
3. [lepeuens MeponpusATHiA, HaNTpaBICHHBIX Ha JTUKBHAANNIO TTocieacTBuii YC.

OcnoBHast Tematuka: OOecriedeHne 0e30MaCHOCTH P YPE3BbIUANHBIX CHTYaIUSIX TPHUPOTHOTO
HPOUCXOXKICHHS
Pexomennyemsrii 00bem: 8-10 mrctoB
Brinaua 3aganusi, mpreM Kp MPOBOJUTCS B COOTBETCTBUU C KAJICHIAPHBIM YYEOHBIM TpauKOM.

Ouenka Kpurepun ouieHKH KOHTPOJIbHOM padoThl

3a4TeHO OO6yuatomuiics rry00Ko ¥ MPOYHO YCBOUII MaTepual , CBSI3aHHbIH ¢
obecrieueHreM O€30MaCHOCTH B YCIOBHUSAX MPUPOAHBIX CTUXHHHBIX
OenCcTBUM, BNajeeT TEpMHUHONIOTHEH. Bee pacueTsl mpou3BeieHbl BEPHO U
C/IeJIaHbI COOTBETCTBYIOIINE BBIBOJIBI.

HE 3a4TEHO CreneHb yCBOCHHS TEOPETUYECKOIO MaTepuala, CBA3aHHas ¢ obecre-
yeHHeM 0€30IaCHOCTH MPU CTUXUHUHBIX OEJICTBUSAX (3EMIIETPSICEHHUSX )

o0yyaromuMcs He3HaYUTeNbHA, TEPMUHOJIOTHEH He BiajaeeT. Pacuersl
BBITIOJIHEHBI C TPYOBIMU OMIMOKaMU, BEIBOJIBI TTO pabOTE OTCYTCTBYIOT.




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu

Komnemenyuu

Ne, naumenosanue Koxn-60 ITIK z L., uac Buo . Oyenka
pazdenos ducuunaunst uacoe OK-9 z 9 Komn. <« YUEOHBIX 3aHAMUIL pesybmamos
1 2 3 4 5 6 7 8 9
1. Yenosek u cpena oouranus. Kpurepuu 49 - + + 2 245 JIk, JIP, CP 3ayer
KOM(pOPTHOCTH
2. HeraruBnbie (hakTOpbl TEXHOChEPHI. 26 - + - 1 26 JIk, JIP, CP 3auer
Kpurepuu 6e3omacuoctu
3. be3onacHOCTh B Upe3BbIYAMHBIX 33 + - - 1 33 JIx, CP KouTtponbHas
CUTYAaIHSIX (LIC) pa60Ta, 3a4€eT
6cezo uacos 108 33 50,5 | 245 3 36




6.

IHEPEYEHb YYEBHO-METOJIMYECKOI'O OBECHEYEHUA IS
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. bBe3omacHOCTP KU3HEAEATEIHHOCTH : yuel. mocobue ais By3oB / B. H. [1aBnos, B. A. bykanun, A. E.
3enkoB u Ap. - Mocksa : Akagemus, 2008. - 336 c. - (Bricmree mpodeccrnoHanbHOEe 00pa3oBaHHUe).

2. benos, C. B.  Be3omacHOCTb )XKM3HEACATENLHOCTH U 3aIl[Ta OKPYXKAoIIeH cpeapl (TexHochepHas
0e3o0macHOCTh) : yueOHUK st OakanaBpos / C. B. benos. - 3-¢ uzn., ucnp. u gom. - Mocksa : FOpaiir,
2012. - 682 c.

7. NEPEYEHb OCHOBHOW H I[OHOJIHI/ITEJII)HOﬁ JIUTEPATYPBbI,
HEOBXOI[I/IMOﬁ JJIA OCBOEHUA JUCHUTIJIMHBI
Buo | Konuuecmso | o 0 on-
Ne Haumenoeanue uzoanusn 3anA- | IKIEMRAAPOs Hocme,
mus | 6 Gubauome- (3K3./ ueln.)
Ke, IIT.
1 2 3 4 5
OcHoBHas IuTEparypa
1. Aiizman P.U. OcHOBBI 0€30I1aCHOCTH KU3HEIEATEIILHOCTH:
yue6HOe mocobue / P.U. Aizman, H.C. Illyneanna, B.M. | JIk, CP 25 1,0
Hlupmiosa.- HoBocubupek: APTA, 2011. -368 c.
2. BesonacHocTh xku3HenesrenbHOCTH: yueOHMK /Ilom pen. Tk
D.A. ApycramoBa. — 16-e uzn., mepepad. u gom. — Mocksa: P éP 25 1,0
Jamxkos u K*, 2012. —448 c. ’
3. Kapakesu B.M. be3zonacHoCcTh  KU3HEACATEIHHOCTH:
yueOHuk u npaktukym / B.1. Kapakesn, U.M. Hukynuna.- Tk, kp 10 07
2-e m3n., mepepad. u gom. — Mocksa: FOpaiit, 2015. — 330 ’ '
c.
4, Hazapenxko O.b. be3zonacHOCTh >KU3HEAESITEIHLHOCTH:
yuebnoe mnocobue / O.b. Hasapenko; HanmonansHbli
HCCIIEJ0BATEIIHLCKUH Tomcknit nonurexanueckuu | JIk,JIP,
Cly 1,0
YHHBEPCHUTET. - 2-¢ u3]l., nepepad. u joi. - Tomck: M3a-8o CP
Tomckoro nmonuTexHUUECKoro ynuBepcureta, 2010.- 144 c.
http://window.edu.ru/resource/147/75147
5. Uynko H.A. be3onmacHOCTh KU3HEAEITEIHLHOCTH: yIeOHOEe Tk
mocobue. - Tomck: U3g-so TITY, 2011. - 180 c. CP’ OP 1,0
http://window.edu.ru/resource/085/76085
JlonosiHUTEIbHAS JIUTEPATYPA
6. OOmuBuH, B. H. Be3omnacHOCTE )KU3HENEATEIBHOCTH B
JIECONPOMBIIIUIEHHOM TPOU3BOJICTBE U JIECCHOM XO35HCTBE : Tk
yuebHoe nocodue / B.H. O6nusun, JI.U. Hukutun, A.A. P C’P 49 1,0
I'ypesuy; Iox pen. A.C. lllepbakoBa. - 3-¢ u3n., ucrp. u ’
zomn. - Mocksa : MI'VJI, 2002. - 496 c.

7. BesomnacHocTh kHU3HEEATEILHOCTH : yueOHuK / [lo pe.

C. B. benosa. - Mockaa : Bricias mikosa, 1999. - 448 c. T, CP 115 1,0

8. Jlanuna, C. @. Pacuet 30H Upe3BbIUANHBIX CUTYyalUH

MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa : METO/. YKa3aHUsI Kp 29 1,0
/ C. ®. Jlanuna. - bpatck : BpI'TY, 2001. - 58 ¢
9. Kamerun, B. I’ be3omacHOCTS XU3HEACATSILHOCTH.
[IpompbliieHHas ¥ 3KOJI0rnIeckas 6€30mMacHOCTb, Tk
0€30MacHOCTh B TEXHOTEHHBIX YPE3BBIYAMHBIX CUTYAIHIX : CP’ 10 0,7
kypc neknuii / B. I'. Kanbirun, B. A. Borgaps, P. 4.
HenesH. - Mocksa : Xumus, KoxocC, 2006. - 520 c.
10. Topomnos B.A. be3onacHoCTh )KH3HEIEATENBHOCTH:
naboparopHslii mpakTukyM /B.A. Topomnos, JLA. JIP, CP 74 1,0

Kamamaukos. — bparck: bpI'TY, 2003. — 103c.



http://window.edu.ru/resource/147/75147
http://window.edu.ru/resource/085/76085

8. INEPEYEHb PECYPCOB NH®OPMALIMUOHHO -
TEJEKOMMYHUKAIIMOHHOM CETH «MAHTEPHET» HEOBXOJINMBIX
JJIsA OCBOEHUSA JUCHUITJIMHBI
1.OnexTponHsbIii Katanor oubnuoreku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P
21DBN=BOOK&S21CNR=&7211D=.
2. Dnexkrponnas 6ubnmorexa bpI'V http://ecat.brstu.ru/catalog .
3. DneKkTpoHHO-OMONIHMOTEeYHAs cCcTeMa «Y HUBEPCUTETCKas Onbmuoreka online»
http://biblioclub.ru .
4. DnexTpoHHO-0MOaMoTeuHas cuctema «M3natenscTBo «Jlanby http://e.lanbook.com .
5. Nadopmannonnas cucrema "EnnHoe OKHO A0CTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru .
6. Hayunas snexrponnas 6ubnmmnoreka eLIBRARY.RU http://elibrary.ru .
7. Yausepcurerckas napopmarmonnas cucrema POCCUSA (YUC POCCHA)
https://uisrussia.msu.ru/ .
8. HarmonanbHas snextporHas oubnmuorexa HOb http://xn--90ax2c.xn--plai/how-to-search /

9. METOJUYECKHUE YKA3AHMS JUISI OBYYAIOLIMXCS MO OCBOEHHUIO
JUCHUTIIMHBI

9.1. MeToanuecKkue YKazaHusd 1J1sd oﬁyqammnxm 110 BBINNOJIHCHHUIO ﬂaﬁopaTopme pa60T

JladopaTopnas padora Ne 1
HccnenoBanue u pacyer eCTeCTBEHHOI'0 OCBEIIEHUSI
[{enb paboTel: HayduThecst IPOM3BOIUTE HCCIICIOBAHUE M PACUET €CTECTBEHHOTO OCBEIICHUS
3angaHue:
1. O3HakoMHTbHCS C BUJAMH €CTECTBEHHOTO OCBEIICHHUSI, METOIUKON ONpeAeNIeHUs] OCBEIICHUS
2. Tlpou3BecTu MCCIEAOBAHNE ECTECTBEHHOTO OCBEICHHUS B yU4eOHOH JIa0OpaTOpHH.
3. [IIpousBectu pacueT 1Mo mpengaraeMoil METOJUKE M OICHUTh COOTBETCTBHSI OCBEIICHUS
HOPMATUBHBIM ITOKA3aTEIIsIM.

EcrecTBeHHOE OCBeElIEHHE YCTpaWBaeTCs BO BCEX MPOU3BOJCTBEHHBIX, CKIIAJCKHX,
aJIMHUHHCTPATUBHO-OBITOBBIX MOMEIIEHUSX B COOTBETCTBUE C ACHCTBYIOUIUM 3aKOHOJATEIHCTBOM B
00JIacTH CaHUTApPHBIX HOPM. VICKioueHWe COCTaBJSIOT TaK Ha3biBaeMble '"TeMmHbIe Iiexa' -
MOMEIIEHUs, TNe TMPOTHUBOMOKAa3aHO (OTOXMMHUYECKOE BO3JCHCTBHE €CTECTBEHHOTO CBETa.
EcTecTBeHHBII CBET MOXKET NMPOHHUKATH B MOMEIIECHUE Yepe3 OOKOBBIC WIJIM BEPXHHE MPOEMBI HITH
COBMEUIAThCS C UCKYCCTBEHHBIM OCBELICHUEM.

Knaccugukaius ecTeCTBEHHOIO OCBELICHHS: OJHOCTOPOHHEE OOKOBOE, BYXCTOpPOHHEE OOKOBOE,
BepXHee, KOMOMHUPOBAHHOE.

HopmupoBanue  eCTECTBEHHOTO  OCBEHICHUS  MPOU3BOJIUTCA  4epe3  KodduimeHT
€CTECTBEHHOTO OCBEIleHHUs (K..0. WM €), BbIpakaeMblii B %, Ha YpPOBHE YCIOBHOH paboueit
MTOBEPXHOCTH, TOPU30HTAIBHO paciosnoxeHHoi B 0,8 M ot mona.

CBeT — DIEKTPOMAarHWTHBIE M3IY4YECHHsS C IIMPOKUM CIEKTPOM JIUH BONH. UYenoBek
BOCIIPMHUMAET CBETOBYIO SHEPTHIO B Auana3zoHe JUIMH BoaH 380...770 Hwm.

OCHOBHOM CBETOTEXHMUYECKOW €AMHUIEH sBisieTcss cuia cBera (J), Koropas omnpeaensercs
MJIOTHOCTBIO CBETOBOTO IIOTOKAa B JAHHOM HAINpaBlI€HWU. 3a €IWHUIY CHJIBI CBETa TMPHUHATA
KaHzena (k).

MONIHOCTh JTyYHUCTON PHEPTUU OIEHWBAETCS TIO CBETOBOMY OINYIIICHHUIO, MPOU3BOIUMOMY Ha
IJ1a3 4eloBeKa, OMpeeNseTcss cBeTOBbIM MoTokoM (D). Enunurieil uamMepeHus: CBETOBOTO MOTOKA
SIBJISICTCSI JIIOMEH (JIM).

VYcnoBusi OCBEIIEHHOCTH OLICHUBAIOTCS MOBEPXHOCTHOM IUIOTHOCTBIO CBETOBOTO IMOTOKA —
OCBENICHHOCTh, E, mokc (k). OcBemeHHbINH MpeaMeT OyIeT TeM JIydille BHACH, YeM OOJBIIYIO
CUITY CBETA MOJIy4aeT €ro MOBEPXHOCTh B HAPABICHUH K HAOIIOIATEIO.

DTa 0COOEHHOCTH OILICHMBAETCS SIPKOCTHIO MOBEpPXHOCTH, B. EnuHuIel spKOCTH SBIsSETCS
KaHJIe/a Ha MeTp KBaJPATHbIH (K1/M°).
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/

®oH — MOBEPXHOCTh, HA KOTOPOM HAXOAMTCS PaccMaTpuBaeMblii 00beKT. DOH XapaKTepuzyercs
K03 unreHTom oTpaxenus P.

PaGouasi mOBEpXHOCTh — MOBEPXHOCTh CTOJIA MJIM OOOpPYIOBaHUS, HA KOTOPOM MPOU3BOAUTCS
pabota.  YcioBHas paOoyas MOBEPXHOCTb — YCIOBHO NPUHATAs FOPU30HTAJIbHAS ITOBEPXHOCTD,
pacnionoxeHHas Ha Beicote 0,8 M OT moJa.

OOBEKT pa3nuuusi — 3TO pacCMaTpPUBAEMbIil MPEAMET, OTAENbHAs €ro 4acTb WIH pa3indacMbli
nedext. B 3aBUCUMOCTH OT pa3Mepa 00bEeKTa pa3IndeHus] MPUHATO 8 pa3psiioB 3pUTENIbHBIX PaldoT.

Tabmuma 1. HopmupoBannoe 3naueHue KEO

XapakrepucTuka Haumenpmmi unu | Paspsan EcrectBennoe ocsemenne | CoBMeEIEHHOE
3pUTETHHON paboTHI. SKBUBAJICHTHBIN 3pUTENBHON OCBEIIICHNE
pa3mep o0bekTa | paboThl Koapunnent ecrectBeHHOro ocBemieHus it 3
pa3uYeHUs, MM KJIMMAaTHYECKOTO T10s1ca, € , %
mpu  Bepx- | mpu Oo- | mpu  Bepx- | mpu  Oo-
HEM WA | KOBOM HEM HIA | KOBOM
KOMOWHH- oCBellle | KOMOWHH- OCBellle-
pOBaHHOM - HUH pOBaHHOM HUHU
OCBEIICHUNU OCBEIIECHUN
Hawuskiciieit TouHOCTH 1 * * 6,0 2,0
Memnee 0,15 ) ) ' '
OueHb BEICOKOH
* *
TOYHOCTH Capiue 0,15 10 0,3 11 ) ) 4,2 15
Brlicokoil TouHOCTH 111 *) *) 3,0 0,9

Cspiie 0,3 1o 0,5

Cepime 0,5 1o 1

Cpenneii TOUHOCTH v 4 15 2,4 0,6
Mautoi TOYHOCTH Cepime 1 110 5 Vv 3 1 1,8 0,6
Bonee 5
I'py0bas pabota VI 3 1 1,8 0,6
Pa6ora co
CBETAIIAMUACS Bomee 5 VII 3 1 1,8 0,6
MaTepHallaMH
OO01ee HaOIIOIEHHUE 3a
oM Boree 5 VIII 3 1 18 06
TEXHOJIOTHYECKOTO
mporecca
[Mpumeuanue: *) JUIA TIEPBBIX TPEX pa3psiOB 3pUTENBHOW paboTHl HEOOXOIMMO YCTpamBaTh COBMEIICHHOE
OCBEIIEHUE.

Jns obecrieueHrss ONTHUMAJIbHBIX YCIOBHH pabOTHI MPHHSATHI TPH THIA OCBEIIEHHS: €CTECTBEHHOE,
UCKYCCTBEHHOE U COBMeEIEHHOE. COBMEIIEHHOE OCBEIIEHNE — 9TO TAKOE OCBELEHHE, IPH KOTOPOM Hapsy ¢
€CTECTBEHHBIM OCBEIICHUEM B CBETJIOE BPEMS CYTOK JIONOJHUTEIBHO IIPUMEHSETCS HCKYCCTBEHHOE.
CoBMeIIeHHOe OCBEINIEHHE B OCHOBHOM JIOIMYCKA€TCS NJIsi OCBEIICHUS MPOW3BOJICTBEHHBIX MOMEUIEHUH, B
KOTOPBIX BBIIOJIHAIOTCS pabOTHI IEPBOT0, BTOPOTO U TPETHETO Pa3psIOB 3pUTEILHON PabOTHI.

g 2

/; F[MH/ W’ -
()

[ O

Puc. 1. JTrokemerp FO-116:
1 — cmpenounviit unouxamop; 2 — cenenoswiii pomosemenm, 3 — nacaoxa, 4 — nepexniowament WKAJl.
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IopsiioK BBIDOJIHEHUSI:

1. IToaroroButh mokcmeTp HD-116 k pabore: - mpoBepuTh «0» MpU HEMOAKIIOYEHHOM (POTORNIEMEHTE, IPH
OTKJIOHEHHH CTPEJIKH YCTAHOBUTh €€ Ha HOJb ¢ HOMOILBI0 KOPPEKTOPa;

2. IOAKIIOYHUTE POTOIIEMEHT K IPUOOPY;

- ycTaHOBUTH Ha (otorneMeHT Hacagku K M (¢ 10 kpaTHBIM MOTJIONIEHHEM); - BKIIOUYHTH MEPEKITI0YaTeNh
npubopa ans padotsl no mkane 0—-100 nk. Eciam cTpenka 3amkanuBaeT (mokazanus mo mkane 6onee 100),
cmeHuTh Hacaaky M Ha P (co 100-xpatHbIM morsomienneM). Eciau mpu u3MepeHusIX CTpeiKka OTKIOHAETCS
MeHbIIe 4eM Ha 20 nereHu, To nepekiodareiaeM ycTaHoBuTh mkary 0-30 nk. Ilpyu OTKIOHEHWHU CTpenKn
Ha aroir mkaine (0—30) mMeHee S5 nmencHmii yOpaTh HAacaaKy, PETyJUPYs JHANa30H M3MEPEHHS BBHIOOPOM
mkansl (0-30) nim (0—-100) ¢ moMoIIbI0 TepeKITIoUaTeNeH ;

- JIFOKCMETpP JOJDKEH pacroiaraTbCsl TOPH3OHTANBHO, a (OTODIEMEHT — B IUIOCKOCTH H3MEpPEeHUs
OCBELICHHOCTH (TOPU30HTAILHON, BEPTUKATBHOM WIIM HAKIIOHHOK).

3. IlpousBecTr 3aMepbl €CTECTBEHHOW OCBEHICHHOCTH B XapaKTEPHOM pa3pe3e MOMELICHHUs, 3aJaHHOM
MperoIaBaTeieM, Ha yYpOBHE YCJIOBHOHM paboueil moBepxHocTH — 0,8 M oT moma (Ha pabouymx CTONax).
IlepBas Touka 3amepa OODKHA HAXOIWUTHCS Ha PACCTOSHUHM 1 M OT HaApy)KHOH ITOBEPXHOCTH CTEHBI,
ocTanbHbIe — yepe3 1 M ofHa oT pyroil. BeimonHuTs 3amep B pacuyetHoit Touke (PT).

4. Tlpow3BecTH 3aMep OCBEIIEHHOCTH Ha cBoeM pabodem MecTe (crone). [lomyueHHBIe 3HAYEHUS
OCBEIIIEHHOCTH YMHOXKAIOTCs Ha Kodddurmenrt 0,8.

5. PesynbraTel 3aMepoB 3aHecTu B Tabi. 2. Onpexaenuts Hopmuposanusiii KEO, e ,; , %:

_
(=0, -m-c,
rae: m - koag¢unueHt ceeroBoro kiauMara; C - KoaQGUIMEHT COJIHEYHOCTU KiMMaTa. Y TOUHHUTh
HOPMHPOBAHHOE 3HauYeHHE (€;) K0d(h(UIIMeHTa eCTECTBEHHON OCBEUICHHOCTH JUIS JTAHHOTO MOsca

CBETOBOT'0 KJIUMATa C y4eTOM OPUCHTAIIUKM CBETOBBIX IPOEMOB T10 CTOPOHAM TOPU30HTA.
Onpenenuts ¢aktuueckuii KEO, e 4, %:

ey = 100xE ,,/E,
rne E,,—M3MepeHHOE 3HAaUeHUE OCBEUICHHOCTH BHYTpH NIOMeIeHus, E, —u3MepeHHoe 3HaUeHue
OCBEIICHHOCTH CHAapY»KH romMenieHus. HapyskHast ocBelIeHHOCTh onpeensercs: (PakTHIeCKH BO BpeMsi
HpOBEICHHS PAOOTHI.
6. Tloctpouts rpaduk 3aBucumoctn KEO oT riryOMHBI moMmemieHus, Ha rpaduke BBIACIHTH 00IacTb
nometeHus, rue coomonarorcs Tpedosanuss CHull 23-05-95.
7. JlaTh CaHUTApPHO-TUTMEHUYECKYIO OIEHKY €CTeCTBEHHOTo ocBemeHus. OCBEIIeHNE Y/OBIETBOPSET
tpeboBanmsiM CHull 23-05-95, ecnu pacuetHoe (axTHyeckoe 3Ha4YeHHE KOAPQPHUIMEHTAa €CTECTBEHHOIO
OCBEIICHUSI HE HIKE HOPMUPYEMOTO.

Tabmura 2. [IpoTokoi HecaeT0BaHus €CTECTBEHHOTO OCBEIICHUS

Touka 3amepa OCBENIEHHOCTD, JIK dakTuyeckoe
BHYTpH nomenienus, EBH | cHapyxu nomenienusi, En | 3Hauenne KEO, ey , %;
1
2
3
4
PT
Ha pabouem
MecTe

Pacuer ecTecTBEHHOIO OCBEIIEHHs CBOJUTCS K ONPENIEICHUIO IO OOKOBBIX CBETOBBIX
IIPOEMOB WJIM TUIOMIAIU OCTEKIJIEHUS (POHAPEH - BEpXHUX CBETOBBIX ITPOEMOB.

WcxoaHbie naHHbBIC TS pacyeTa eCTECTBEHHOTO OCBEIHICHHUs (Ipe/ICTaBlieHbI B TabuIe): 1)
HalMEHOBAHUE MOMEUICHUS; 2) pa3psa 3pUTEIbHON paboThl; 3) pa3Mepsl MOMELICHHS, M: JUIMHA,
BBICOTA, IMMPHUHA; 4) BBICOTA OT YPOBHS YCJIOBHOW pabouell MOBEPXHOCTH JI0 BepxXa OKHa; 5)
OKpackKa CTE€H, II0TO0JIKA; 6) MOsIC CBETOBOTO KJIMMaTa, OpUEHTALMsI 10 CTOPOHAM T'OPU30HTA.
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ITopsAOK BBINOJHEHUS:

1. O3HAaKOMHUTBCS CO CXEMATHUYECKUM M300paKEHHUEM €CTECTBEHHOTO OCBEIICHUS

2. BBIOIHUTE CXeMy MOMEIICHHS C YKa3aHHEM TOPU30HTAIBHOTO M BEPTHUKAIBHOTO Pa3pe30B
MOMEIIECHUSI.

3. Tlo xapaxTepy 3pHUTENBHOI PadOTHI - pa3Mepy HAUMEHBIIETO 00BEKTa Pa3IHUCHUS ONPEICITUTh
3HaYeHHE K.€.0. ,Ey i mis |1l mosica cBeToBOrO KiIMMara

4. YTOYHHTH HOPMHPOBAHHOE 3HAYCHHE (€y) KOAP(DUIMEHTAa ECTECTBEHHON OCBEIICHHOCTH IS
JAHHOTO T0sICAa CBETOBOTO KIIMMAaTa C y4ETOM OPHUEHTAIMH CBETOBBIX MPOEMOB IO CTOPOHAM
TOPH30HTA

¢, =" -m-c,
rzae: M - ko GuIreHT cBeToBoro KinMara;C - KoapHUIMEHT COMHEYHOCTH KIMMaTa

5. Omnpenenuth 3HAYCHHE CBETOBOH XapaKTEPUCTHKH 1o OOKOBBIX CBETOBBIX IPOEMOB II0
orHomenusm Ln/B u B/h; (mpun.l, ta6m.1.4) mmm mng BEpPXHHX CBETOBBIX IPOEMOB B
3aBHCHMOCTH OT TUIIa (pOHAPS, YUCIIA TIPOJICTOB 31aHUS U OTHOMIEHUSIM Ln/Ly, 11 H/Ly, (mpmi. 1,
Tabn.1.5).

6. Onpenenuth 3HaYeHUE KO3PPunmenTa K,,, yauThIBarOIIEro 3aTeHEHNE OKOH MPOTUBOCTOSIIIAM

31aHueM 1o oTHomenuro L,,/Hy 5 (cm. puc.1.3) (mpuin.1, 1a6m.1.6).

Omnpenenuth 3HaYCHUE 001IET0 KO (UITMEHTa, CBETONIPOITYCKAHUS MaTepHaa To:

Tog=T; Ty T3 Ty
rie 11 - K03QUuueHT cBeTonpoIyckanus MaTepuaia ; Tz - KOOQOUIIUCHT, YIUTHIBAFOIIUI

MOTEPH CBETAa B OKOHHBIX MEPEILIETaX CBETONPOEMa; T3 - KOA(M(GUIIUCHT, YUUTHIBAIOIIMIA TIOTEPU

CBETa OT 3arps3HEHUS U PACIIOIOKEHHS CBETOIIPOEMOB; T4 - KOOIPPUIUCHT, YUUTHIBAOIIHIA

MOTEPH CBETA B HECYIIUX KOHCTPYKIIHSX .

8. Omnpenenuth 3HaueHue Koddduitnerta r; (a1 OOKOBOro ocBelieHus1) mo otHomeHusM B/hy;
{p+/B 1 Ln/B npu cpenneB3BemeHHOM KO3 GHIMEHTE OTPaKEHHsI CBETA OT CTEH Pcr; MOTOJIKA
Prr ¥ TIONA Pryyy.

9. Onpenenuth 3HaueHue KOdPUIMEHTA T (I BEPXHETO OCBEIIEHUS) MO OTHOIICHUSM
ho/Lp Tpu KOG QUIMEHTE OTPAXKEHUS CBETAa OT CTEH Pcr; MOTONKA Pry U MONA Ppy C YUETOM
qrclia MPOoJIETOB.

10. OIpe/IeTHT MUIOMIAIb [OJIA, OCBEIAEMYIO OKHAMH, M°:

Snn.O =L, L,
¥ TLIOMIA/Ib 110714, OCBEIaeMyro hoHapeM, M’:
S (W)

11. OmnpenenuTh MIONIAAb CBETOIPOEMOB JIJIsi OTHOW CTOPOHBI ITOMEIIEHUS, M2

Ly Mo Ky -Suao
T, -1, -100

12. Onpenenuth HEOOXOIUMOE YHCIIO OKOH IPH TUIOIIATN OJTHOTO OKHA 3,6; 7,2; 10,8M2:

~

80:

o 2.
13 Tlpu BepXHEM OCBEUICHUH OMPEICITUTh TLIONAb OCTEKICHUS (DOHAPS C OJTHOM CTOPOHBI, M*:
. KH 'nq) 'Srm.(p
o.p. —
T, -1, -100-2
13. Onpenenuth BBICOTY OCTEKJICHHs (JOHAPS C OAHOU CTOPOHBI, M:
_ So.(b.
0=
Ly
14. OmnpenenuTbNEepHOINYHOCTh UYUCTKHM OCTEKIEHUS OOKOBOTO M BEPXHETr0 OCBEUICHHS B

3aBHCHMOCTH OT 3arps3HCHUS CBETOIPOIYCKAIOIIET0 MaTepraa
13. Chenars BBIBOBL.

S

h

DopmMa OTYETHOCTH: KOHCIICKT, KOTOpBII\/'I BKJIIOUAET B ceOs KpaTKUC TCOPCTUYCCKUC CBCIACHUSA 00
C€CTCCTBEHHOM OCBCHICHUNO 3aJaHHIO IIPEIIoagaBaTCIIsa IMPOU3BOJUTCA PACUCT OOKOBOI'0 WU
BCPXHCTO C€CTCCTBCHHOTO OCBCHICHUA. HGOGXOHI/IMBIG IJIL pacuceTa UCXOAHBIC CBCACHHUA CICAYCT
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CaMOCTOSITCILHO HAaWTH B COOTBETCTBYIOIIIHUX Ta6J'II/H_[aX. ]_IGJ'IELCTCH BbIBOJ O IINIOIIaAu OCTCKIICHHA,
H€06XOI[I/IMOM KOJINYECTBE OOKOBBIX CBETOBBIX MMPOCMOB WJIM BBICOTC OCTCKJICHUA NPHU HAJIUYHU
BEPXHETO €CTCCTBEHHOT'O OCBCIIICHUA.

Hcxoonvie Oannvle 07151 8bINOIHEHUS. pacdyema ecmecni6eHHoc0 0C6eWerHUsl

Bapuant 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
JinHa nexa, M 18 24 12 30 36 24 18 60 30 60 30 36 72 12 24
Hlupuna nexa,m 12 9 6 12 9 18 18 18 24 24 12 12 12 6 6
Bricora niexa, M 6,5 7,0 6,0 55 6,0 6,5 8,2 8,8 9,0 7,6 72 |76 6,0 6,8 7,2
CTEHBI CBEXE0OEIeHHEIE, OETOHHBIE OTIITYKATYpEHHEIE, OKJICCHHBIE
CB.000sSIMH,
MOTOJIOK OCTOHHBIN TPSI3HBIA CBE)KENOOETICHHBII OETOHHBIN YHCTHIN
Pasmep oObekTa 7 5 4 2 0,5 0,8 2,5 1,7 6,5 4,5 35 (07 0,4 0,25 |15
pa3IHIeHHs, MM
ITosic cBeToBOrO | | 11 v | 1 11 v | | 11 v | 1 11
KJIUMara
OpueHTanms mo | o 10-3 | 10-B c c-3 c-B B 3 10 10-3 | 10-B c c-3 c-B B
CTOpPOHAM FOPHU30H.

Bun ocBemenus OOKOBOC OJTHOCTOPOHHEE BEpXHEe OOKOBOE OJTHOCTOPOHHEE
Bug
CBETOIPOITYCKAFOIIL CTEKJIO JINCTOBOE IBOMHOE CTEKJIO apMUPOBaHHOE CTEKJIOIUIACTHUK O€CLBETHBIM

€ro Mmarepuajia

Bug nepenneros JICPEBSIHHBIC CIIAPEHHBIE CTaJIbHbIC IBOWHBIC TIIyXHe JIepEeBSHHBIC OJMHAPHBIC

Kon-Bo

BBIJICIIAIOIICHCS 12 6 8 4 2 1 3 6 8 11 2 4 8 12 9
TBLITH, MI/M

Briora hy, m 3,5 40 4.8 3,7 45 - - - - - 4,2 5,0 40 51 45
Paccrosinue mexny

30aHuAMH, L, 5 6,5 12 12 15 - - - - - 12 15 10 8,0 4

dopma OTYCTHOCTH: KOHCIIEKT, KOTOPBIM BKJIFOYAET B CeOSI KPAaTKHE TEOPETUYECKHE CBEICHUS 00
€CTECTBEHHOM OCBEIICHUHU; PE3YJIbTAaThl PACYETOB M 3aMEPOB HEOOXOANMBIX (PU3MUECKUX BEITHUHMH.
I[J'IH Hari1iJHOCTHU OLECHKY €CTCCTBCHHOTI'O OCBCUICHHUA BBIIIOJHAIOT B BUAC rpa(bMKa. H€06XOI[I/IMI)IC
JUTSL pacueTa UCXOTHBIE CBEJCHUS CIEIyeT CaMOCTOATEIHHO HAWTH B COOTBETCTBYIOIIUX TaOIUIIaX.
Jlemaercst BBIBOA O coOoieHun win HecoOmoaeanu TpedoBanmii CHull 23-05-95 |, nenmaercs
BBIBOJI O KOM(OPTHOCTH MpH BBHIMOTHEHUH 3PUTENBHBIX pPabOT OMpENeNeHHON TOYHOCTH B
UCCIIETyEMOM TTOMEIIEHHUH.

3aJjaHu JIIS CAaMOCTOSITEIIEHOM paOOTHI:

1.03HaKOMUTBCS C OCHOBHBIMH TOHATUSIMU, CBSI3aHHBIMU PACIPOCTPAHEHHEM €CTECTBEHHOTO CBETa
U BIIMSIHUSI KIIMMAaTHYeCKUX (DaKTOPOB HA BEIMUMHY OCBEIICHHOCTH.

2. O3HAaKOMHUTBECS C YCTPOMCTBOM BEPXHETO €CTECTBEHHOTO OCBEIICHHUS, €T0 OCOOCHHOCTSMH,
JIOCTOMHCTBaMU M HejocTtarkamMu. OLIEHUTh BO3MOKHOCTh MPUMEHEHHUS BEPXHEro OCBEIICHHS B
KJIMMaTUY€eCKO 30He T. bparcka.

Pexomenganuu 1mo BBIIOJIHEHHIO 33JIaHUK U TOATOTOBKE K JIabopaToOpHOU paboTe
Ilepen kaxmgoit maGopaTopHOU paboToil  oOydaromUiCs  JOMMKEH  MOATOTOBHUTH

COOTBETCTBYIOIIMI TEOPETUUECKUI MaTepHas MO JIEKITMOHHBIM 3aIlMCAM, Ha 3aHITHH MOTOJHUTH
€ro, O3HAKOMHTHCA C 3aJaHUEM, MPUOOpaMH M METOAMKOW BBHIMOTHEHHs paboThl. [lomyck K
BBITIOJTHEHHIO JTA0OPAaTOPHOU PabOTHI OCYIIECTBISETCS MPETOaBaTeIeM MOCae HHCTPYKTUPOBAHMS
Y TIPOBEPKU 3HAHUI 00y4aroIerocs.

Jnst COBEpIIEHCTBOBAHUS TEOPETHYECKUX U TPAKTHMUECKUX 3HAHWUU, Kakaas JabopaTopHas
paboTa COAEPXKUT KOHTPOIBHBIE BOMPOCHI M CHUCOK JuTeparypbl. CTyOeHT OTBe4YaeT Ha
KOHTPOJIbHBIE BOIIPOCHI TIPH 3aIIUTE JTa00paTOPHOU pabOTHI.

OcHoBHast TuTeparypa
1. besomacHocTh xu3HeaesTenbHOCcTH: yueOHUK /Ilog pen. D.A. ApycramoBa. — 16-e u3nm.,
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nepepad. u gom. — Mocksa: Jlamkos u K*, 2012. — 448 c.

JlononuurtenpHas IuTeparypa

1. Topornos B.A. be3omacHOCTb JKHU3HEAEATENLHOCTH: JTabopaTopHblil mpakTukym /B.A. Toponos, JILA.
Kanamnukos. — bparck: bpI' TV, 2003. — 103c.

KoHTpoJibHBIE BOIPOCHI /IJIsi CAaMOIIPOBEPKHU

1. CBeToBOI1 MOTOK (OMpeeICHUE, CAMHUIIBI U3MEPECHHS ).

2. OcBenieHHOCTS (ompenenenue, GopMylia, eIUHULIEI H3MEPEHUs).

3. BinsiHMe OcBellleHUs Ha 3peHHe

4. Ykazarh KJIacCU(UKAIMIO BUJIOB €CTECTBEHHOTO OCBEIIICHUS U IaTh UX CPABHUTEIHHYIO
XapaKTEPUCTHKY.

5. EcrecTBeHHOE ocBelieHue. Bubl €CTECTBEHHOIO OCBEILICHHUS.

6.. KEO (dbopmyna, onpeneneHue, eTMHUIBI U3MEPECHHS ).

7. llcuxodusnonorniyeckoe IeicTBUE CBETa HA OPraHNU3M YeJIOBEKa.

8. Hopmarusnsiit KEO (dpopmyna, pacimmdpoBka Bxoasmux B popmyiny K03 HULIUEHTOB).
9. Yto Takoe ycioBHas paboyas OBEPXHOCTH?

10. ITouemy ectecTtBeHHOE ocBenieHue ouenunBaercs no KEO, a He o ocBemeHHoCTH?

11. IIpuGopsl 11 U3MepeHus: OCBELIEHHOCTU. Y cTpoiicTBO. [IpuHiun neicTBusl.

12. TloaroToBka K U3MEPEHUSIM U MTPOBEICHUE 3aMEPOB.

13. Onpenenenue paspsiaa 3puTEILHON pPabOTHI

14. TIpuHIUTIBI HOPMUPOBAHUS €CTECTBEHHOT'O OCBelIeHUs. HopMaTHBHBIN JOKYMEHT.

15. JlaTb onpeneneHus MOHATUIO «pacdyeTHAsi TOYKa» B TOMEIICHHH.

JlaGopaTopHas pa6ora Ne2

HccnenoBanue U pacyer HCKYCCTBEHHOI'0 OCBEILICHUS
[{enb paboTel: HayuuThcs pOM3BOIUTH OLEHKY U PacueT HCKYCCTBEHHOTO OCBEIICHUS
[IPOU3BOJICTBEHHOIO ITOMELLEHUS
3ajaHue:

1. O3HaKOMUTBCA C U3MEPUTENBHBIMH TPUOOPAMHU U OCBOUTH METOJIUKY U3MEPEHHS OCBEIIEHHOCTH.

2. [IponsBecTy OLIEHKY HCKYCCTBEHHOT'O OCBEIIEHHS MPONU3BOJCTBEHHOTO TIOMEIIECHUSI.

3. BrInOmHUTE pacueT HCKYCCTBEHHOTO OCBELIEHHSI TPOU3BOACTBEHHOIO MIOMEILEHUS] METOI0M
UCIIOJIb30BaHMA K03(h(QUIIHEeHTa CBETOBOTO IIOTOKA, TO- YEYHBIM METOAOM U METOJIOM yJEJIbHONH MOIIIHOCTH.
4. OneHnTh OCBENIEHHOCTh MyTeM CPaBHEHHS HOPMATHBHOTO 3HAUEHHUS C 3KCTIEPUMEHTAIbHBIMHU U
pacueTHBIMHU.

IIpaBUJIBHO YCTPOEHHOE HCKYCCTBEHHOE OCBEIEHHE IO3BOJSET MOBBICUTH MPOU3BOAUTEIBHOCTD
Tpyna no 20%, UCKIIOYMTH YTOMJICHHE M TIOBPEXICHHE 3peHus. l[lpaBUiIbHO BBHIOpaHHBIE THIIBI
CBETHJILHUKOB, MPOBOJIAa M CHOCOOBI TMPOBOJOK, BBIKIIIOYATENEH IMO3BOJSIFOT MCKIIOYHTH BO3HUKHOBEHHE
NOXapoB U B3pbIBOB. [Ipu pacyere HCKYCCTBEHHOTO OCBEIIEHHsI BHIOUPAIOTCS 110 YCIIOBHUSM BHEIIHEH Cpelibl
CBETWJIBHUKH C JJAMIIaM{ HaKaJMBAaHUS WIM ra30opa3psaHbIMH JIaMIIAMH U PACCUUTHIBAETCS MX KOJINYECTBO
ISl o0ecriedeHus TpeOyeMoi OCBEIIEHHOCTH B TIOMEIIICHUH.

HckyccTBeHHOE ocBelieHne Kinaccuduipyercs: 1mo QyHKIIMOHATLHOMY Ha3HAYeHHIO: pabodee, aBapHitHoOE,
9BaKyalllOHHOE, JIeXKypHOE W oxpaHHoe. CHcTeMbI-001ero 1 KoMOMHUpOBaHHOTO ocBewieHus. [lo Bumy
MCKYCCTBEHHBIX MCTOYHHKOB CBETa Pa3IMYalOT: JIAMIBl HaKaJIMBaHWS, JTIOMEHUCIICHTHBIE, TaJOT€HOBBIE U
CBETOJINOJTHBIE.

ONeKTpOMarHUTHBIE BOJHBI TaK Ha3bIBAEMOT'0 ONTHUYECKOTO JUaNa30oHa IPH BO3AECHCTBUHN Ha IJ1a3
YEJIOBEKa BBI3BIBAIOT OLYIIEHHE CBETA. BuanMas 4acTh ONTHYECKUX JIydel JIEXKHUT B AMAana3oHe BOIH oT 380
10 760 aM. OCHOBHBIMH MOHATHSIMH, XapaKTEPU3YIOIINMHU CBET, SBJSIETCS CBETOBOM MOTOK CHJIa CBETA,
OCBEILEHHOCTD U SIPKOCTb.

CBETOBBIM ITOTOKOM HAa3bIBAIOT MOTOK JIyUUCTON SHEPTUH, OLIEHUBAEMBIH IJ1a30M IO CBETOBOMY OIYILEHHUIO.
Enunnneit ceeroBoro nmotoka @ sBiseTcs JIIOMEH (JIM) — CBETOBOW MOTOK, U3Ty4aeMbIi TOUEYHBIM
MCTOYHUKOM CBETa CHJION B OJJHY KaHJEIy, TOMEIEHHBIM B BEPIIHHY TEJIECHOT'O YTJia B OJJUH CTe- paJHaH.

Cuna cBerta | — mpocTpaHcTBEHHAs IIOTHOCTH CBETOBOTO NOTOKA. EfiHAIIEH, CHJIBI CBETA SABISETCS KaHeNa.
OcgerieHHOCTh, E, XapakTepusyeT MoBepXHOCTHYIO IIOTHOCTH CBETOBOT'O IMTOTOKA, U3MEPSIETCS B JIIOKCAX

(1K),
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Spxocts L — BenmuumHa, paBHAS OTHOIICHUIO CHIIBI CBETA, M3ITy4aeMOl 3JIEMEHTOM IMMOBEPXHOCTH B JIAHHOM
HaNPaBJICHUH, K TUIOIIAU MPOSKIIMH YTOH MOBEPXHOCTH Ha IJIOCKOCTh, MEPICHANKYISPHYIO K TOMY ke
HaIpaBJICHUIO;

Pabouast TOBEpXHOCTD — MOBEPXHOCTH CTOJIA WIIH 000PYIOBaHHS, HA KOTOPOM IPOU3BOIUTCS padoTa.
OOBEKT pa3uuus, pacCMaTPUBAEMBIH MPEAMET, OTACIbHAS €0 YaCTh WIX PA3InYaeMbIil JTE(PEKT.

BI/II[I)I HNCKYCCTBCHHOI'O OCBCIICHUSA U €O HOPMUPOBAHUC

HckyccTBEHHOE OCBELICHUE IIPEYyCMATPUBAETCSI B NIPOU3BOJICTBEHHBIX U BCIIOMOTaTEJIbHBIX TOMEIIEHUIX
B ClIy4ae OTCYTCTBHUS WM HEAOCTATOYHOCTH €CTECTBEHHOTO OCBEILIEHUS, a TAKXKE MO0 TEXHOJIOTHYECKUM
COOOPaKCHUSIM.

PaznuuaroT cnenyromnye BUIbI HCKYCCTBEHHOTO OCBEIIEHUS: padouee, 1eKypHOE, aBapuiHOE,
IBAKyaIl[MIOHHOE U OXPAaHHOE.

Pabouee ocBemeHre npeaycMaTpruBaeTCs A7 BCceX MOMEIICHHH, 3AaHuH, a TAKKE y4aCTKOB OTKPBITHIX
IPOCTPAHCTB, IIPEAHA3HAYEHHBIX JIs1 paOOThI, IPOX0a JIOAEH U ABWKECHUS TPAHCIIOPTA.

JexxypHoe ocBeleHHe peycMaTpUBAETCsl U1 OCBEIIECHUs B Hepabouee BpeMsl U MOXKET OBITh
OCYILECTBIICHO HCIIOIh30BaHIEM YACTH CBETHIHHUKOB JI0OOT0 BUAA OCBEIICHUS.

ABapuifHOe OCBEIlleHHE TPETyCMaTPUBAETCS B CIYYasX, €CIIU OTKIIOYCHHE pabouero OCBELICHUS 1
CBSI3aHHOE C 3TUM HapyllIEeHHE HOPMAaJIbHOI0 00CIIyKUBaHUS 00OPYAOBaHHS M MEXaHU3MOB MOXET BBI3BATh
TO’Kap, B3PhIB WU HapyIIEeHHE TEXHOJIOTHYECKOT0 IpoIiecca.

OBaKyallMOHHOE OCBEIlIEHUE MpeayCMaTpUBAETCs B MECTaX, OMACHBIX JUIs IPOXOa JI0ACH, IpH Yucie
3BaKyupymomuxcs oonee 50 4enoBeK MM B IPOU3BOACTBEHHBIX IOMEIICHHUAX C TIOCTOSHHO pabOTaIOIIKMU B
HUX JIFOJbMH, 1€ BBIXOJ JIIOACH U3 IOMEIICHU [P aBapUITHOM OTKJIIOYEHUH paboyero OCBELICHUS CBSI3aH
C OMACHOCTBIO TPaBMAaTU3Ma H3-3a MPOJOKEHHS PadOThl MPOU3BOICTBEHHOT0 000pyAoBanus. OxpaHHOe
OCBEILIEHHUE MpeycMaTpUBaeTCs BOIb IT'PaHUI] TEPPUTOPUI, OXpaHAEMBIX B HOUHOE BpeMsI.

B mpou3BOACTBEHHBIX YCIOBUSIX IPUMEHSIOT CIEIYIOLINE CUCTEMBbl HICKYCCTBEHHOT'O OCBEILICHHUS:

1. O6miee — Koraa co3aaceTcs paBHOMEPHOE OCBEIIEHHE BCETO MPOU3BOACTBEHHOTO MMOMEIICHHUS 32 CUET
PaBHOMEPHOI'O PACIIONOKEHUS OAHOTUITHBIX CBETUIIPHUKOB HaJl MOBEPXHOCTHIO OCBEIIAEMOT0 POCTPAHCTBA
C JJaMIIaMH{ OINHAKOBOI MOIITHOCTH;

2. MecTHOE — OCBEIIEHHE OTACIBHBIX PA00YHNX MECT; CBETHIBHUKU HAXOAATCS Y pabodero Mecra;

3. KomOuHMpOBaHHOE — COCTOUT U3 OJHOBPEMEHHOTO UCIIOJIL30BAHUS OOIIETO U MECTHOTO OCBEIIICHHS.
Br160op cucTeMbl OCBELICHHUS ONPEAENSeTCs XapaKTepOM U OCOOCHHOCTSIMH 3pUTENbHBIX padoT,
BBITIOJIHSIEMBIX B oMenieHnd. CucteMa KOMOMHUPOBAaHHOTO OCBEIIECHUS IPUMEHSIETCS IS
MPOM3BOJICTBEHHBIX TOMEIIICHHUH, TIe BBITOJIHSIOTCS 3puTeNibHbIe padoThl -V paspsnos. B momemenusx co
3pH- TeNbHBIMHU padboTamu pa3psoB I, 11, IV ycTpoiicTBo 0011ero ocBeIeHus 10- MyCKaeTCs MPU HATMIUU
000CHOBaHUS U IIPU YCIIOBHU COOJIIOICHUS] HOPMATUBHBIX TPEOOBAaHUI K KaUECTBY OCBEILCHMS, a TAKKe PU
MPAKTHYECKON HEBO3MOKHOCTH YCTPOHCTBA MECTHOT'O OCBEIeHUs. MeCTHOe OCBEIeHUE TPU- MEHAETCS
JIMIITB COBMECTHO C 00IIMM. MHOTHE BUJIBI TEXHOJIOTHYECKOTO 000pYJOBaHUSI TOCTABIISIOTCS BMECTE C
YCTPOHCTBaMHU MECTHOTO OCBELICHUSI.

Ha npoun3sBoncTBe U1 HCKYCCTBEHHOI'O OCBEILIEHHSI UCTIONIB3YIOT B OCHOBHOM I'a30pa3psiiHble HCTOUHUKH
CBETa HU3KOTO JIaBJIeHUs (JIIOMUHECIIEHTHBIE) U BBICOKOTO JJaBJICHUS (JIIOMUHECIIEHTHBIE AYTOBbIE PTYTHBIE
mraps! JIPJI u JIPU). Jlammnel HakanuBaHUs UCTIONB3YIOTCS B CIIy4ae HEBO3MOXXHOCTH MIIM TEXHUYECKOM
HelleJIeco00pa3HOCTH MPUMEHEHHsI ra30pa3psAAHbIX JIaMIl, HallpUMep, pH rpyOsIx padorax (MeHee 50 1K),
M3-32 0COOBIX YCIOBHH cpelibl (IT0YKapo- U B3PHIBOOTIACHBIE TTOMEIIICHHS).

IIpOMBIIITIEHHOCTHIO BBITYCKAETCS HECKOJIBKO THUITOB JIIOMHUHECIICHTHBIX JIAMII: JIaMITel Oenoro ceeta (JIb),
nammbl gHeBHOTO ceta (JIJI u JI/ILL), mammer terutoro 6enoro ceeta (JITH), mammbl XonogaHoro 6eioro ceTa
(JIXB). Cero- Bast oTAa4va JIIOMUHECIIEHTHBIX JIaMIl B 2,5...3,0 pa3a BbIIIE 110 CPAaBHEHUIO C JTaMIamMu
HakaymBaaws. OHH 00J1aaI0T OYEHb OOJBIITUMHU CPOKAMHU CITYKOBI

— 110 10000 yacoB. Hanbonee 3KOHOMUYHOM SIBIIsSIETCS TIOMUHECLIEHTHAs Jlamma tumna JIb, kotopyio u
CIIeyeT MPUMEHSTH AJIs1 OCBELICHHUS POU3BOICTBEHHBIX TIOMELIEHHUH, €CIT HET CHEHAIbHBIX TPEOOBaHUM
K OCBEIIECHHIO.

B nomemeHusx ¢ 00JIBIINM BBIZICIIEHUEM ITBLTH 11e7IeCO00pa3HO NCIIOIh30BaTh PEIICKTOPHBIE
JFOMUHECTICHTHBIE JIAMITHI, 00JTa1al0Ire HAITPABICHHBIM PACTIPECIICHIEM CBETOBOTO TTOTOKA.
Bce ncrounmnku cBeTa mMpUMEHSIOTCS B CIIEIUAITBHON OCBETUTEIHFHON apMaType (CBETHIIBHUKE), KOTOpast
oOecrevnBaeT HapaBJICHUE CBETOBOTO MOTO- Ka Ha paboure TTOBEPXHOCTH, 3aIIUTY TJIa3 OT CICTISIIETO
JIEUCTBUS JaMII, IPEJOXPaHCHUE JIAMII OT MOBPEXKICHUN U U3OJISILIUIO OT ONACHOU CpeJibl.
KpuTeprsamu onieHKH NCKyCCTBEHHOTO OCBEIIIEHHUS CITyKaT:
1) BEJIMYMHA OCBEILIEHHOCTH E, JK;
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2) MoKa3artenb OCICIICHHOCTH B (151 MpOM3BOACTBEHHBIX IOMEILIEHHN );

3) rmokasarenb JuckoMmdopra M (U1 MOMENICHHI yIIPaBICHUS, TPOCKTHBIX, HAYYHO-
UCCIIETIOBATENBCKUX YUPEXKICHHNA M TOMENICHUH TIpaXKJaHCKHUX U OOIECTBEHHBIX 3/[aHUH);
4) K03 UIUEHT MyTbCcaIiu ocBemeHHocTH KT (ipr ocBemeHnH TIOMUHECTIEHTHBIMU JIAMITAMH ).

JonycTiMasi MUHUMalbHast OCBEIIEHHOCTh YCTAHABIUBAETCS B 3aBUCUMOCTH OT HAUMEHBIIETO JTMHEHHOTO
pasMepa 00beKTa pa3aHdeHHUs. 3PUTEIbHBIC PAOOTHI II0 CTEIIEHH TOYHOCTH Pa30MBalOTCA Ha 8 pas3psiaos,
KaKIIBIN W3 KOTOPBIX JACIUTCS Ha 4 IoApa3psaa B 3aBUCUIMOCTH OT K03 durtnenTa orpakenus poHa u
KOHTpacTa 00beKTa pa3InueHust ¢ POHOM.

OcCBeIeHHOCTh MMPOU3BOJICTBEHHBIX TOMEIICHUH Ha pabouuX MecTax U3- MepsieTcs He peske OJHOTO pasa
B rox1. Mi3Mepenne pabounx MOBEPXHOCTEH MPON3BOAUTCS JIOKCMeTpaMu Mapok FO-16, FO-116, FO-117 u
LMI-20. JlrokcMeTp 0cHOBaH Ha MpUHLIUIIE 00pa30BaHus (OTOTOKA B LEMH CENCHOBOIO (POTOINEMEHTA IO/
JIEMCTBUEM CBETOBOI'O ITOTOKA.
Jlrokemetp HO-116 npennazHaveH st UI3MEPEHHSI OCBEIIEHHOCTH, CO37]aBAeMON HMCKYCCTBEHHBIMHU
WCTOYHUKAMH CBETa M €CTECTBEHHBIM CBETOM C IIPUMEHEHHEM CBETOOCIIA0IIIONINX HAacaoK.
[Ipubop KO0-16 umeer Tpu ocHOBHBIX Mpeaena uaMepenust (25, 100, 500 nk), ycTaHaBIMBAEMBIX C TIOMOLIBIO
MePeKITIoYaTess, ¥ TP JOMOTHUTENBHBIX, (2500, 10000, 50000 51Kk), mOTy9aeMbIX C IIOMOIIBIO TIOTJIOTHTENS
(TUTaCTUHKY U3 MOJIOYHO-HEHTPANBHOTO OprcTeKiia), HaaeBaeMoro Ha (POTOINEMEHT u
YMEHBIAIOIETO CBETOBOM MOTOK, MaIAI0IIUNA Ha €ro MOBEpXHOCTh, B 100 pas.

Jlrokemerp LMI-20 wumeeT BCTPOSHHBIH MHKPOIPOLIECCOP, YTO TO3BOJISIET BBHINOJNHATH M3MEpPEHUs1 00Jiee TOYHO U
opicTpo. O0ITamaeT mMUPOKUM auana3zoHoM uzMepenuit ot 0 mo 100000 mrokc

[Topsimok poBeneHus m3mepenuit mpuoopom LMI-20

1. BKIIIOYHTH YCTPOWCTBO.

2. JloxpmaTtbesi, IOKa  yCTPOWCTBO  aBTOMAaTHYECKH oTkanuOpyeTcs Ha Hoib. Ha mucmmee
noaBUThCS «000».

3. BoiOpars nmamnaszon m3mepenuil. JlocTynHbl ciiepyronme auana3oHsl m3mepenuii: 2000 — 0-2000
JIOKC (3HAYEHMs CUMTBIBAIOTCSA C JUCIUIEss B TOM BHJE, B KOTOpoM oHM ecTh); 20000 — 0-20000 mroxc
(3Ha4yeHws1, BBIBEACHHbIE Ha JHCIUICH HeoOXxoaumMo yMHOXHUTH Ha 10); 100000 — 0-100000 nroxc (3Have- HUS,
BEIBCJICHHBIC Ha JUCIUICH HeoOxoamMo yMHOxuTh Ha 100). B HinkHe# yactu muciuiess OyneT oToOpakeH
CIEIYIOUINA MHOXHTENb, Ha KOTOPBIN TpeOyeTcss yMHOXKHTD PE3yNbTaT.

4. CHUMHUTE 3aOIUTHBIA KOJIIAYOK C JaTyuMKa ocBemeHus. Ha nucrmee oTpasuThess ypOBEHB
OCBEIICHHOCTH.

5. Ecmm Ha aucnnee mosiBUTCS «l », 3TO O3HA4YaeT, YTO YPOBEHb OCBEIIEHHOCTH BBIIIE BHIOPAHHOTO
IuamazoHa n3Mepenuil. [lepexmrounTte nuama3oH u3MepeHnii Ha OoJjiee IMHMPOKWH, WCIONB3Ys BEPXHUU
nepexiodarens (cm. puc. 10).

6. TIpu HeoOxomuMocTH OoJiee yAa4HOTO PACIIONOKEHHs! JaTYNKA OCBELIEHHOCTH €0 MOXKHO BPAIlaTh.

7. Jna ¢uxcanuu TOKa3aHWUW TEPEKITIOYUTEe HWKHHUKN Tepekimodareisb (cM. puc. 10) B mojokeHue
HOLD. Ha nucrninee nosiButcs cuMBoi H 1 pesynbrar namepenuii Oyner 3agukcupoBaH.

8. Tlocine oxoHuUaHMs W3MEPEHUI BEPHUTE 3alMTHBIM KOJIIAYOK HA JaT4YUK OCBEIICHHOCTH W
BBIKJIIOUUTE YCTPOICTBO.
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Toueunsrit MCTOJ pacye€Ta OCBCIICHHOCTHU

ToyeuHblil MeToJ NpUMEHsETcs Juld pacuyera OOIIEro PaBHOMEPHOro, KOMOMHMPOBAHHOI'O, OOLIEro
JIOKaJbHOTO U MECTHOT'O OCBELIEHHUS NPH 000 OpUEHTANN OCBEIAEMbIX IIOBEPXHOCTEH.

Pacuer ocBemieHus1 MO0 TaHHOMY METOAY MPOM3BOIAT C MOMOIIBIO Tpadu- KOB H30JIIOKC (KPUBBIX PaBHON
ocBelleHHOCTH). HamedaroT monokeHne KOHTPOJIBHOM TOYKM, B KaueCTBE KOTOPOW BBIOMPAIOT HAaUMEHeEe
OCBEIIIEHHYIO0 TOYKY B TIpejieNiaX TUIOMIAIH, T/Ie TOJDKHA OBITh obecriedeHa HopMa ocBemeHHOCTH (puc. 11).
s BBIOpaHHO# TOYKM A 1O MacIITaOHOMY IUIaHy ONPEAETISIIOT pac- CTOSHUS § OT TOUYKH A 10 MPOEKIHU
OCBEMIAIONINX €€ JaMIl Ha TOPU30HTAIbHYIO IocKocTh. [lo rpadukam uzomrokc (puc. 12) B ¢pyHKuuu g u
BBICOTHI IOJ[BECA CBETHJILHUKOB Haj YPOBHEM OCBEIIAEMOW MOBEPXHOCTH N HaXOIsT 3HAYCHHE YCIOBHOI
OCBEILICHHOCTH «e», T.€. OCBEIICHHOCTH, KOTopast co3naBanack Obl mammoit 1000 mm. IIpocymmupoBaB 3TH
3HAYEHUsI, HAXOIAT Y € .

he

P

y
LSS

CBeTOBOM MOTOK KaXKI0H JIAMITbl OTIPEIEIISIOT 110 hopMyIie

@ 1000E, - K-S

noXe

rzae | — Ko3((PULIHEHT, yUUTHIBAIOUINI BIUSIHNE yaTCHHBIX CBETUIHLHUKOB,
HE BOILICIIIUX B Ze . 3HaueHue N OObIYHO mpuHMMaeTcs B mpexenax 1,1...1,3; E, —

JOTTyCTUMasi MHUHUMAalbHasi OCBEIIEHHOCTh, MPUHUMAETCS U3 Ta0J. B COOTBETCTBUU € BHUIOM
paboThl; S — ocBemaeMas IIOaAb MOMEIIEeHNUs, M% K — KO3 (UIIMEHT 3amaca, YUUTHIBAOIIHIA
CHU)KEHHE OCBEILIEHHOCTH B MPOLIECCE IKCIUTyaTalluy (3arps3HEHHE, CTapEHUE JIAMIIbI).

Takum 006pa3om, pacyeT o TOYSUHOMY METOJIy CBOJAMUTCS K TOMY, YTO JIJIsl CO3J[aHUs B
JTAHHOM TOYKe TpeOyeMol OCBEIIEHHOCTH Ey,; B KaXKJIOM CBE- TUJIBHUKE JIOJDKHA OBITh
yCTaHOBJIEHA JlamMma co CcBeToBbIM TMOTOKOM . [lo 3HaYeHHIO CBETOBOTO MOTOKA,
paccuntanHoro mo ¢dopmysne (1), mo tabn. 12 ompegensercst Onkaiimas cTaHIapTHas
Jamra, MOTOK KOTOPOi He MEHBIIIE paCYeTHOTO.

HOp}I,I[OK BBITIOJTHCHU S pa6OTI>I

1.  OsHakoMuUThCs ¢ paboOTOM IPUGOpa JUIsk U3MEPEHHs OCBENIEHHOCTH — Jitokemetp FO-116 ( LMI-20).
2. B 3aBHCHMOCTH OT XapakTepa BBINONHIEMON paboThl (OOBEKT Pa3iIHYCHUs) MPUHATH MHUHUMAIBHYIO
JIOMYCTUMYIO OCBEIIEHHOCTb.
3. BbiOpars TOYKy Ha OJHOM W3 CTOJOB ayJUTOPHH, B KOTOPOW IPOM3BECTH 3amep (DaKTHYECKOM
OCBEILCHHOCTH.
4.  PaccuMTaTh OCBELIEHHOCTH TPEMSI METOAMH:
*  TOYEYHBIM METOJIOM
* 1o K03(pPUIHMEHTY UCTIOTH30BAHHS,
*  TIO YACIBHON MOIITHOCTH].
5. Tlo maHHBIM M3MEPEHUI U PACYETOB CHIETATh BBIBOJ O JOCTATOYHOCTH OCBEIIICHHOCTH.

HauGonee wacto s pacuera HMCKYCCTBEHHOTO OCBEIICHHS HCIIOJB3YIOT METOA Kod(uimenTa
HCIIOJIb30BAHUSI CBETOBOTO TIOTOKA.
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HopsaoK BHINOTHEHUS:

1. HapucoBaTb cxeMy pactoNoXeHHsI U TOABECKU CBETHIILHUKOB

2. OnpenenuTh 30HY Kacca B3phIBOOMIACHOCTH 1m0 11V 3.

3. Onpenenuts 30HY Ki1acca moxapoornacHocTd o [1YD .

4. OmpenenuTh XapaKTEepUCTUKY MOMELICHHs MO CTENEHUW OMACHOCTH TMOPAKEHHs 3JICKTPHUECKUM
TOKOM .

5. OnpenenuTts XapakTepUCTHKY TIOMEIICHHS TT0 XapaKTepy OKPYKaIoIIei cpebl .

6. Bribpats HE0OXOAMMBINA THUI CBETHJIHHHUKOB IO KJIACCy B3PBIBOMOXKAPOOMACHOCTH M MO YCIOBHAM
OKpY’KalolIeH cpelibl .

7. BeibpaTh HEOOX0IUMYIO0 MapKy IIPOBOIOB, CTIOCOO MPOBOAKH ¥ THII BBIKITIOUATETIS .

8. [IpuHATE cXeMy pacroIoKEeHUsI CBETUIBHUKOB (PABHOMEPHO WIIH JIOKATU30BAHO).

9. B 3aBHCHUMOCTH OT XapakTEPUCTUKU 3pPHUTENBHBIX padoT (pa3zMepoB OOBEKTOB pa3nuyueHUs, (HoHa U
KOHTpAacTa), ONPENeTUTh pa3psl W TOApa3psAn 3pUTENBbHON paboTl W HEOOXOAWMYIO BEIUYHHY
OCBEIIIEHHOCTH Enn 1714 npeyiaraeMoi CUCTEMbl OCBEILICHHUS .

10. IIpoBectu KOPPeKTHPOBKY Erin cOracHO mpuMedYaHuii.

11. Onpenenuts HeOOXOMUMBIHN K03 duImeHT 3amaca (K,) mo xapakreprucTuke BEIACIISIONICHCS TTHUTH.

12. Ompenenuthe Hambolee BBHITOAHBIN KOA(PQOUIMEHT Y- PAacCTOSHUS MEXIY CBETHIbHUKaMU L., K
BBICOTE MOABECKH .

Y = LCB /h CB
13. Ilo ko> dunmenty Y onpenenseM pacCTOSHUE MEKIY CBETUIbHUKAMU:
LCB =7 h cB
Jus cBeTMnbHUKOB ¢ JamrmamMu HakanmBanus u JIPJI L., ogwHakoBO O UIMHE W TIO IIHPHUHE
IIOMCHICHHM, JJId CBETUJIBHHUKOB C JIOMUHCCICHTHBIMU JIaMIIaMU |_CB o MIMHE CICAYCT IIPUHUMATh PaBHbIM
JIMHE cBeTuiIbHUKA 1oc 0,05 M.
14. OnpenessieM pacCTOSTHUE OT CTEHBI JI0 TIEPBOTO Psijia CBETHIBLHUKOB (L ;)
L, =0,3L,
[IPY HAJIMYUH PabOYNX MECT y CTEH
I—l = O,SLCB
MIpH OTCYTCTBHU PabOUNX MECT Y CTEH.
15. OnpenenuTts pacCTOSIHUE MEXYy KPAaHUMH PsiiaMH CBETHIILHUKOB 110 IIMPUHE oMeIeHus Ly, M
L,=8-2L,
IZie B- IIMPHUHA [IOMELIEHHUS, M.
16. OmpenensieMm oOliee YHCIO PAJOB CBETHIBHUKOB, KOTOPOE MOXKHO PACIOJIOKHUTH IO LIMPHHE
IOMEIICHUS
L
N, =1+—%
CB
17. OnpenensieM pacCTOSIHAE MEXIY KpaWHUMU PsIaMH CBETHJILHUKOB TI0 JJIMHE TTOMeIIeHust Lg, M
L3 =a- 2L1
18. OmpenensieMm oOmiee YUCIO PsIOB CBETHJIBHUKOB, KOTOPOE MOXKHO PAacIOJOXHUTh IO JJIHHE
MIOMEIICHUS

Nen =1+ LL—3
CB
19. Onpexensiem o011Iee YUCTIO CBETUIHHUKOB, PACIIOI0KEHHBIX MO AJIMHE ¥ LIMPHHE TOMEILLCHHUS:
ncs.oﬁm. = Nepy ncs.}m
20. Mo 1BETOBOW OTHENKE IMOMENICHUS onpeelsieM KOd(GUIIMEHTHl OTPAXCHUSI CBETA OT CTEH pP¢; U
MOTOJIKA Py, (MpwiL.2, Tabm. 1.11).
21. Onpenensiem k03 puLEeHT Z, XapaKTepU3yIOLUI HEPaBHOMEPHOCTH OCBELICHUSI.
22. PaccunThiBaEM MHIEKC ITOMEIIEHUS
o-B
h., ((x + B)

23. Tlo wHIEKCY TOMENEeHHs (, BLIOPAHHOMY THITY CBETWJIBHUKA, KOIPPHIMEHTOM per U Py
onpezesseM K03hGUIIMEHT UCIIOIb30BaHUS CBETOBOTO MTOTOKA, 1, .
24. PaccunThiBacM MOTPEOHBII CBETOBOM MOTOK OJHOM JIAMIIBI, MM:
F _Emin'KB'Z'Sn

Jn.pacy.
P n

¢:

cB.o6mIL, nn
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rae S, - mwIomanb HOJ‘Ia,MZ.

25. Ilo nanpsxenuto B cetd M, cBeTOBOMY MOTOKY Fjpucq ONIpeEnEnsseM HEOOXOIMMYIO MOLIHOCTB
anekTpoaamnbl W, O CBETOBBIM NOTOKOM F i ra5n. > Frpaca..

26. PaccunThiBaeM AEHCTBUTENHHYIO OCBEIIEHHOCTh B TOMEMIEHNH E jicr , K,

E _ FJI.Ta6J1. ‘n

JefcTB. K3 ] Z ] Sn

cB.oOmL nu

®dopma OTYETHOCTH: KOHCIIEKT, KOTOPBIM BKJIFOYAET B CeOSI KpaTKHE TEOPETUYECKHE CBEICHUS 00
HUCKYCCTBCHHOM OCBEIIICHUH, €ro BUAAX M KJIACCH(PUKALKU; O METOJIaX pacueTa OCBEIICHHOCTH; O
BEIOOpPE CBETHJIBHUKOB 10 YCIOBUSM OKPYXKAIOMIEH Cpelbl; pe3yJdbTaThl HCCIEIOBAHUS
HCKYCCTBCHHOI'O OCBCIICHHS, PacyeTHbIC U HOPMHUPOBAHHBIC 3HAYCHHS OCBEIICHHOCTH. Jlemaercs
BBIBOJI O COOTBCTCTBUHU HOpMI/IpOBaHHOFO 3HAUYCHHUS OCBCUICHHOCTHU (I)aKTI/I‘-IGCKOMy nu paC‘ICTHBIM
3HAYEHUSM.

3amaHus s CaMOCTOSITENLHOM PaOOThL:

1.03HaKOMHTBCS C OCHOBHBIMH TMOHSTHSIMHM, CBA3aHHBIMH C METOJMKOW pacdyeTra UCKYCCTBEHHOIO
OCBCUICHUA pa3JII/I‘-IHI)IMI/I METOAaMHU. I[aTI) CpaBHI/ITeJ'II)HYIO XapaKTepI/ICTI/IKy METOOOB.

2. O3HaKOMHTHCS KiIacCU(PUKAMEH CBETUIHBHUKOB C JIFOMHHECUCHTHBIMH JIaMIIaMH, 3HAaTh
pacmuppoBKY MapKUPOBKH JIAMII.

3. O3HaKOMHUTBCSA C MPEUMYIIECTBAMU COBPEMEHHBIX JHEProcOEperaroliux HCTOYHUKOB CBETA,
BKJIFOYasi CBETOAUOAHBIC.

PexoMeHmanmu 1o BbINOIHEHUIO 3aIaHKUI U IIOATOTOBKE K 1a00paTopHoii paborte

Ilepen kaxmodt naboparopHoil  paboToil  oOywaromuics JOHKEH  IMOATOTOBUTH
COOTBETCTBYIOIIIMI TEOPETHUUCCKUN Marepuaj 10 JICKIUOHHBIM 3alluCsIM M JUTEePaTypHBIM
WUCTOYHUKAM, HA 3aHSITHU TOIMOJHHUTH €TI0, O3HAKOMHUTHCS C 3aJaHUEM IS BBITIOJHEHHS PaOOTHI
[Tpou3BecT HEOOXOIUMBIC WHCTPYMEHTAJIbHBIC HCCIICIOBAHUS W pacueThl MO MpeiiaraeMoun
METO/IHKE.

Jl7i cOBEpILIEHCTBOBAHMS TEOPETUUYECKUX M MPAKTUYECKUX 3HAHUM, Kaxaas mabopaTtopHas
paboTa COJEPKUT KOHTPOJIBHBIE BOMPOCHI M CHUCOK JHTEeparypbl. OOydaronuiicss oOTBEeYaeT Ha
KOHTPOJIbHBIE BOMIPOCHI MPH 3aIIUTE PaOOTHI.

OcHoBHast TuTepaTypa
1. bezonacHocTs xu3HeaearenbHocTu: yueonuk /Ilon pen. 3.A. PycramoBa. — 16-e u3.,
nepepad. u gon. — Mockga: [lamkos u K*, 2012. — 448 c.

JlonmonHuTenpHas TuTEpaTypa
1. Oxpana tpyna. Yuebnoe nocodbue / .H. Yensimena.- bparck. [OY BIIO «bpl'Y»-
2005.- 81c.
2. O6nuBuH, B. H.  Be3onacHOCTb %H3HENEATENLHOCTH B JIECOMPOMBIIIIIICHHOM
MIPOM3BOJICTBE U JIECHOM X03s1cTBe : yueOHoe nmocooue / B.H. O6nuBun, JI.U. Hukutun, A.A.
I'ypeBuy; [lox pen. A.C. Illep6akoBa. - 3-¢ uza., ucnp. u joi. - Mocksa : MI'VJI, 2002. - 496 c.

KOHTDOHBHBIC BOITPOCHI AJId CaMOIIPOBEPKHU

1. Kakne BUJIbI HCKYCCTBECHHOI'O OCBCIICHUA BaM WU3BECTHBI?

2. I[aTB OIMPCACIICHUC U YKA3aTb CIUHHUIIBI UBMCPCHUSA OCBCIICHHOCTH.

3. llaTL OIMPEACIICHUC N YKAa3aTh CIMHHUIIBI U3MCPCHUA CBETOBOI'O IOTOKA.
4. I[aTB OIMPECACIICHUC «pacquHoﬁ TOYKH» B IOMCIICHUHA.

5. Kakne MCTOABI pacdy€Ta HMCKYCCTBCHHOI'O OCBCIICHHUSA BaM H3BCCTHBI, OAaTbh XApPaKTCPUCTUKY

MeToJa «I10 KOA((DUIIMEHTY UCIIOIb30BAHMS CBETOBOTO MOTOKA.
6. Kak onpeneuTh HOPMUPOBAHHOE 3HAYCHHUE UCKYCCTBEHHOT'O OCBEIIICHUS ?
7. Kak paccuuTaTh MHAEKC MOMEIIEHUS U JIJISl YeTO OH HYXCH?
8. Kak BbIOpaTh THIT CBETHJILHUKA TI0 YCJIIOBHSIM BHEIITHEH CPEIbl?
9. Kakue TUIIbI CBETHIIBHUKOB BBl 3HacTE?
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JladopaTopuas padora Ne 3
HccaenoBanne napaMerpoB Mukpoxiaumara. PacueT BeHTHJISINMU MPH OTCYTCTBHH
BPEeIHBIX BbIJIeJIEHUI.

[lenp paboTel: HayuuThest olieHMBATh KpUTEpHiA KOM(DOPTHOCTH 10 MTapaMeTpaM MUKPOKJIMMATA.
HayuuTbcst pacCUMTHIBATh BEHTUIALIMIO JIJIS1 TOMEIIEHUH TPU OTCYTCTBUM BPEAHBIX BBIICICHUI
3amanme: 1. O3HakoMIICHHE C IPUOOpPAMU I U3MEPEHUS MTapaMeTPOB MUKPOKINMATA.

2. M3MepeHue napaMeTpoB MUKPOKIMMATa B JJabopaTopuu. AHaIIU3 U OLIEHKA Pe3yJIbTaTOB H3MEPEHUI ¢
TOYKH 3pEHUS COOTBETCTBUS MTAPAMETPOB MUKPOKJIMMATa KPUTSPHIO KOM(DOpPTHOCTH
3. PacueT BEeHTHIISIIIMN TIPH OTCYTCTBUH BPEIHBIX BBIJCIICHHN.

Muxkpokiaumat paboueil cpeapl onpenesieT caMOuyBCTBHE YeNIOBEKa, HETTOCPEICTBEHHO B
Ha TPOMU3BOJUTEIBHOCTh €ro Tpyaa. COCTOSHUE BO3AYIIHOW Cpelbl IMPOU3BOACTBEHHOI'O
MIOMEIICHUS XapaKTepU3yeTcs CIECAYIONMMH (PU3NUYECKUMH TTapaMeTpaMy BO3yXa: TEeMIIEpaTypoH,
BJIQKHOCTbIO, OapOMETPUYECKHUM JABJICHHEM, TEMIIEpaTypoll OKpYXaroIluX IOBEPXHOCTEH H
CKOPOCTBIO.

YenoBek B Ipolecce XKU3HEAEATENBHOCTH BBIACISAET B OKPY)KAIOLIYIO Cpely TeIulo, BIary,
YIJIEKUCIBIA a3 . Koan4ecTBO BBIAEISEMBIX BPEAHOCTEH 3aBUCUT OT KATETOPUU BBITOIHAEMOU
paboThl IO SHEPreTMYecKUM 3aTpaTaM, Iepuoja roja (TEMsbld, XOJOIHBINA) W Ha3HAYEHHUS
IIPOM3BOJICTBEHHOTO MOMEIICHUs, re 3ta pabdora BemonHsercsa. CormacHo 'OCT 12.1.005-88
«Boznyx paboueii 30Hb1. CaHUTapHO-TUTHEHNYECKHUE TPEOOBAHUA» NPUHUMAIOTCSA JOIMYCTHUMbIE U
ONTUMAJIbHBIC BEIMYMHBI TAPAMETPOB MUKPOKJIMMATA B BO3yX€ MPONU3BOACTBEHHOTO TIOMEIIICHHSL.
PaGoueil 30HOHM cieayeT cuMTaTh MPOCTPAHCTBO BBICOTOM A0 2 M HaJ ypOBHEM IOjJa WM
IUTOIIAAKH, HA KOTOPOW HaXoasATCs paboune Mecra.

YenoBek 4yBCTBYeT ce0si HOPMAJIbHO M MCIBITBIBAET OLIyLIeHHE KoM(opTa Hpu TemIeparype
18...22 °C, ortHOocuTenbHOM BiaxHOcTH Bo3ayxa 40...60 % u nBUXKEHHS BO3yXa CO CKOPOCTBHIO
0,1...0,2 m/c. O1uHAKOBOE TEIIOBOE OIIYILEHHE YeJIOBEKa HAOII0AaeTCs IPU Pa3HbIX COUYETAHUIX
TeMIIepa- Typbl 1 OTHOCHTEIHHOH BIIAYKHOCTH HETIOIBHYKHOTO BO3/1yXa, HAIIPUMED,
t=18°Cu=90%;t=20°Cuo=>50%;t=22°Cu¢=30%.

Oprann3m 4enoBeka 001agaeT CBOWCTBOM TEPMOPETYJIISINH, 3aKII0YAIONIEMCsl B TTOIICPKAHUN
MOCTOSIHHOM TeMIlepaTtypbl Tejla MyTeM WHTeHCH(UKALUU Tpolecca TemIooOMeHa ¢ MOMOIIbI0
KOHBEKIIMH, U3TyYeHUS WM UCTIAPEHHS BJard ¢ TOBEPXHOCTH Tena. HeOmaronpusTHbIE yCIOBHUS
JUIs OpraHM3Ma YeJoBeKa BO3HMKAIOT IMPU 3HAUYUTELHOM OTKJIOHEHHH IapaMeTpoB BO3AyXa OT
HOPMATHUBHBIX, YTO TPHBOJUT K HANpsHKeHHOW paboTe MexaHu3Ma TtepMmoperymsuud.  Jms
UCKJIIOUEHHs TeperpeBa M IMepeoXJaKIeHUs Tella yesloBeKa HeoOXOJMMO cOo3[aTh Ha pabodMx
MecTax TaKhe METEOPOJIOTHUECKUE YCIIOBHS, IPU KOTOPHIX 00eCreunBaeTcs HOPMAaJIbHBIN PEXUM
paboThl MEXaHU3Ma TEPMOPETYJIIALMH.

Pabouas 30Ha — IPOCTPAaHCTBO BBICOTOM 10 2 M HaJl ypOBHEM I10JIa WM TUIOMIAKH, HA KOTOPBIX
HaXOJATCSl MECTa IMOCTOSHHOTO MJIM BpeMEHHOro npebbiBanus padortaromux. [ToctosHHOE pabouee
MECTO Takoe, Ha KOTopoM paboTtatouuii Haxoautcs Gonee 50 % wunum Oornee 2 yacoB paboyero
BpPEMEHH.

OnTUManbHBIMH ~ MHUKPOKJIMMATHYECKAMH  YCIIOBMSIMH  SIBJISIFOTCSL ~ TaKW€  COYCTAHHS
KOJINYECTBEHHBIX MOKa3aTeled MHKPOKIMMAaTa, KOTOPble MPU JIUTEIBHOM M CHCTEMaTHYECKOM
BO3/ICHCTBUM Ha 4YEJIIOBEKAa OOECNEYMBAIOT COXpPAaHEHHWE HOPMAIBHOTO (YHKIIMOHAIEHOTO |
TEIJIOBOTO COCTOSIHMS OpraHu3Ma 0e3 HampsHKeHMs MeXaHu3Ma TepMoperymsiuuu. OHu
00eCTIeYnBarOT OIIYIIEHHE TETIOBOTO KOM(OpPTa M CO3AAI0T MPEANOCHIIKH ISl BRICOKOTO YPOBHS
paboTOCIIOCOOHOCTH.

JlomycTUMBIE  MUKPOKIIMMATHYECKHE YCIOBHS — OTO TaKWe COYETaHUS IapaMeTpoB
MHUKPOKJIMMATa, KOTOpPbIE MPU JATUTEILHOM M CHUCTEMAaTHYECKOM BO3JICHCTBHM Ha YEJIOBEKAa MOTYT
BBI3BATh HAINPSDKEHWE PEAKIHA TEPMOPETYISIMU ¥ KOTOpPHIE HE BBIXOAAT 3a IPEIEIbI
(U3UOTOTMUECKUX MPUCHOCOOUTENBHBIX BO3MOKHOCTEH. [Ipy 3TOM He BO3HMKAeT HapylleHUil B
COCTOSIHUU 3/10pOBbsl, HE HAOIIOAAIOTCA JAUCKOM(OPTHBIE TEIUIOOIIYLICHHs, YXYALIAoIIne
CaMOYYBCTBHE U TIOHMKAIOLIHE PA00OTOCIIOCOOHOCTb.

Kareropus paboT — 370 pasrpaHuueHHre pabOT Ha OCHOBE OOLIMX YHEPro3aTpaT OpraHu3Ma.

21



JIérkue ¢uszmveckue padoTel (kateropus [) — pa®OThI, TMPOU3BOAMMBIC CHIS, CTOS WIU
CBSI3aHHBIE C XO0Jb0OH, HO HEe TpeOyrole CHUCTEeMAaTHYECKUX (PU3MUYECKUX HaNpsHKEHUH WM
MOJHATHS M TIepeHoca TshKecTel; aHepro3arpaTel — 10 150 kkan/u (mo 174 Br). Jlerkue paboTsr
nojpa3ieNisAloT Ha Kareroputo la (3arparel snepruu g0 139 Bt) u kareroputo 16 (3aTparsl
sueprum 140...174 Br).

Pabotel cpenneii Tsokectd (kareropus II) — 310 paboOThl, HpU KOTOPBIX HSHEPro3aTpaThl
coctaBsitoT ot 150 mo 200 kkam/u (175...232 Bt) — kareropus Ila u ot 201 go 250 kkan/a
(233...290 Bt) — xareropus 116. B kareroputo Ila BXOasT paboOThI, CBSI3aHHBIC C TOCTOSITHHOMN
X0JIbOOM, BBITIOJHSIEMBIE CTOSI WIIM CHUJIS, HO HE TpeOyrolue nepeMenieHus TSKeCTel; B KaTeropHio
116 — paboTHl, cBsI3aHHBIE ¢ X000 U MepeHockor HebompmXx (10 10 Kr) TsKecTei.

Tsoxénple padotel (kareropus 1) — aTo paboTsl ¢ sHepro3arparamu 6onee 250 kkan/a (6osee
290 BrT), cBsi3aHHBIE C CHUCTEMAaTHYECKUM (DU3MUYECKHM HANpPSHKEHUEM U TEPEHOCKON TshKecTel
6onee 10 kr.

HopmupoBanuio noanexar: temneparypa, OTHOCHTEIIbHAsI BIQKHOCTh, CKOPOCTh BO3/lyXa M TeMIleparypa
OKpY)KaIOLINX MMOBEPXHOCTEH B 3aBUCHMOCTH OT CIIOCOOHOCTH OpraHM3Ma K aKKIMMATH3alMd B pasHOe
BpeMsI T0/1a, HHTEHCUBHOCTH MTPOU3BOIMMON paboThl, XapaKTepa TeIIOBBIICICHUH B paboyeM MOMEIEHHH U
XapakTepa onexasl. JJis OLEHKH XapakTepa OACKAbl (TEIUIOM3OJALMU) M aKKIMMATH3alHd OpTaHu3Ma B
pa3Hoe BpeMms roja BBEJICHO MOHATHUE MEpHOJa ToJa: TEIUIbli WM XoJoAHbld. Termnslid mepuoa rona
XapaKTepU3yeTcs CPeIHEeCYTOUHON TeMIepaTypoil HapykHoro Bo3ayxa +10 °C u BbIIIe, XOIOTHBIN — HIDKE
+10 °C.
W3mepurenbHbIe TPUOOpEI

1. ITpuGops! A7t U3MEPEHUs TEMITEPATyphl BO3IyXa:
a) pTYTHBIE TEPMOMETPHI IPUMEHSIOTCS IS 3aMepa Temriepatrypsl oT —36 g0 +50 °C;
0) cTUPTOBBIE TEPMOMETPHI MPUMEHSIOTCS TS 3aMepa TeMrieparypsl ot —65 1o 90 °C.
[Tpu HEOOXOAUMOCTH ONPENCIIUTh TMPEACTbl KOJCOaHHs TeMIepaTyphl B TEUCHUE paboyero JHs, CyTOK
WM HeJely PUMEHSIETCsl CAMOTIMIIYIUI TpuOop — Tepmorpad mereoponornueckuit M-16.
[lpuanmn pgeiictBus mpuOopa OCHOBAaH HAa CBOWCTBE OMMETAUNTMYECKOW IUTACTHHKHU (TIpUEeMHAasl 4YacTh
nprubopa) U3MEHSTh paanyc M3ruda ¢ M3MEHEHHEM TeMIlepaTypbl Bo3ayxa. [IpuemMHas 4acTh ¢ OMOIIBIO
IepeIaTOYHOr0 MEXaHH3Ma COCAMHEHA C PerHCTPUPYIOLINM YCTPOHCTBOM CTpEJIKOM ¢ mepoM. M3menenue
TEeMIepaTypbl TMOMELICHHS BOCIHPHHHMAETCS TMPHUEMHOM 4YacThO M IMOCPEICTBOM PErHCTPUPYIOLIECTO
yCTpOiicTBa 3amuchiBacTCs Ha OYMa)KHOM JIHTE, HAJIeTOH Ha BpalllaeMblil YaCOBBIM MEXaHU3MOM OapabaH

2. [TpnbopsI s u3MepeHus: aTMOC(HEPHOTO IaBICHHUS BO3IyXa:

a) PTYTHBIM GapoMeTp — MpHUMEHSETCS A M3MEPEHUs IABJICHUS BO3[yXa B CTAllMOHAPHBIX YCIOBHSX C
TOYHOCTHIO 0,06 MM PT. CT.;

0) ObapomeTrp-aHepOWI — IPUMEHSIETCS JIJIsl U3MEPEHHS IaBICHUS BO3AyXa C TOYHOCTBIO, HE MPEBHIIIAOIIEH
0,2 MM pT. CT.;

B) Oaporpad — npumeHseTcs [UIs aBTOMaTHYECKOH HENPEPBIBHONW PErucTpaliy U3MEHEHHsT aTMOC(EepHOro
JaBJICHUsI B TeUeHHWE CyTOK, Henenu. [IpuHimm paboTel mpubopa OCHOBaH Ha CBOWMCTBE aHEPOUIHBIX
KOpOoOOK pearnpoBaThb Ha KojeOaHHs aTMOC()EpPHOTO AaBICHHS H3MEHEHHEM CBOMX T'€OMETPHUYECKHX
pasMepoB MO BBICOTE 3a cUeT AedopManny MeMOpaH U aHAJIOTHYEH NPUHLUITY paboThl TepMorpada.

3. [IpuGops! 11st 3MEpPEHHsS] OTHOCUTENHFHON BIAKHOCTH BO3AyXa:

a) TCHUXpoMeTp OBITOBOWM (ABrycTa) COCTOMT M3 CyXOr0 M BiaXHOro TepmMomeTpoB. K mocmemnemy
NoJBeIeHa BOJa M3 MEH3YpKH. PesepByap ¢ PTyThIO BIaKHOTO TEPMOMETpa OOBSI3aH TOHKOH TKaHbBIO,
KOHI[bl KOTOpPO HAXOJATCS B OTKPBITOM 4acTH MEH3YpkU. Bopaa, ucmapsisicb ¢ MOBEPXHOCTH pe3epByapa
TEPMOMETPA, TOTIIOMIAET TEIUI0, BCIEACTBHE YEeTO MOKa3aHUs BIAYKHOTO TEPMOMETPA MEHBIIE, YEM CYXOTO.
Ha ocHoBaHuM pa3HMIBI 3THX MOKAa3aHUH ONPENENSIOT NMCHUXOMETPHUYECKYI0 paszHocTh (At = tC — tT) u,
MOJIb3YSCh IICUXPOMETPUUECKUMHU TaONHUIaMH, ONIPEAEIISIIOT OTHOCUTENBHYIO BIAXKHOCTb.

0) acmupanWoHHEIN TIcUXpoMmeTp (AccMmaHa), PEKOMEHIYyeMBIM IS W3MEPEHHUS BIAXHOCTH B
MIPOU3BOACTBEHHBIX MMOMEUIEHHSIX, COCTOUT M3 JIBYX OJMHAKOBBIX PTYTHBIX TEPMOMETPOB, YKPEIUICHHBIX B
TUTACTMACCOBOM MIIM MeTaJIMYecKOH ompase. PezepByapsl TepMOMETPOB MOMEIIEHBI B ABOMHYIO TpyOua-
TYIO 3aIIUTy, MPEIOXPAHAIONIYI0 TEPMOMETPHI OT TEIUIOBOTO H3IydeHus, TpyOKH M30IMPOBaHBI ONHA OT
JIPYroil W COEIUHEHBI TPOWHUKOM C BO3AYXOBOJHOHM TPYyOKOW, Ha BEpXHEM KOHIIE KOTOPOH yKperuieHa
aCIHUpalMOHHAs TOJOBKA, 3aKpbITas KOJMAakoM. ACHHpAlMOHHAs TOJOBKa COCTOUT W3 BEHTWIATOPA,
3aBOJAIIETOCS TP MOMOIIN KITF04a MPYKUHHOTO MEXaHU3Ma.

[Ipu pabote BeHTHIATOpa B MPUOOP 3acachbIBAaeTCs BO3AYX, KOTOPBIHM, oOTeKast pe3epByapbl TEPMOMETPOB,
NPOXOIUT TIO BO3AYXOBOAHOM TpyOe K BEHTHJISTOPY M BBIOpachIBaeTcs WM Hapyxky. PesepByapsl
TEPMOMETPOB B MOMEHT U3MEPEHUS HAXOATCS B TIOCTOSTHHOM BO3AYIIHOM IOTOKE, ABMXKYILIEMCS CO
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CKOPOCTBIO V = 2 M/C, TO3TOMY IMOABMKHOCTH BO3/[yXa B IIOMEIICHUY MPAKTUYCCKH HE BIHSACT HA MMOKA3aHUS
TICUXPOMETpA.
B) rurporpad tuma M-21A npuMeHseTcs AN aBTOMAaTHYECKOrO CYTOYHOTO WIIM HEJENBHOrO 3amepa
OTHOCUTENFHOW BIQXHOCTH BO3Ayxa. llpwHIWMMI melcTBUS mpubopa aHAJOTHYEH MPHHIUIY EHCTBHS
TUTPOMETPA, a MPUHIIMIT 3aITMCH TIOKAa3aHUN TaKoM ke, Kak y TepMmorpada, 6aporpada.
4. [Tpubops! It I3MEPEHISI CKOPOCTH MITH TTOABIKHOCTH BO3IyXa!
a) KpbpUThuaThIi pydHOi aHemMoMeTp ACO-3 mpemHazHavYeH ISl H3MEPEHUsI CKOPOCTH BO3IYITHOTO IMTOTOKA B
npenenax ot 0,3 1o 5 m/c.
[IpueMHO# yacThi0 MpHOOpa CIYKUT JISTKOE KPBUIBYATOE KOJIECO, HacacaHHOE Ha TPyOuaTyro OCh, depe3
CKBO3HOE OTBEpPCTHE KOTOPOW MPOXOAWT HATSHYTas CTallbHAas CTPYyHA, SIBISIONIASICS OCBIO BpalleHUs
KpBUILYATOTO Kosieca. Ha KOHIle ocu MMeeTcs YepBsK, MEePeIarolIii BpallleHHe OCH ITOCPEACTBaM 3y0uaTon
nepenaun (peayKTopa) Ha CTpesiky nmpudopa. KpeiibuaToe Kojaeco BpamaeTcs o JaBICHUEM MTPOXOISIIEro
yepe3 HeTo Bo3ayxa. HakiioH KpBUIbEB aHEMOMETpa cOoCTaBisieT okoio 45°. Ilpu TakoM HakIIOHE OKpY’KHAs
CKOPOCTB IIEHTPa TSHKECTH IIOBEPXHOCTH KPhIJIa paBHA CKOPOCTH IMTOTOKA BO3/yXa.
0) yameunsli pyuyHoit anemomerp MC-13 npeaHazHaueH A7 U3MEPEHUsT CKOPOCTH Bo3ayxa oT 1 mo 20 m/c.
Koneco atoro mpubopa mpencraBiseT cob0i KpecT, HAaCA)KEHHBIM Ha OCh, C YETHIPhMS YalIKaM{ B BHJIE
MONyIIapUeB Ha €ro KOHIaxXx. B pesynbrare pa3HOCTH NaBiIeHWH Ha o0e dYallku KOJIeCO aHeMOMETpa
nproOpeTaeT BpariarenbHoe aAprkeHue. Ochk Mpudopa MocpeCTBOM YepBsAKa MPUBOIUT BO BpallaTeabHOE
ABWKCHUEC MICCTCPHU CUCTHOI'O MEXaHHM3Ma aHa- JIOTMYHO MEXaHHU3My KpbLJIbYaToro aHEMOMETpa.
[lokazaHusi damIeyHOr0 W KPBUTBYATOTO aHEMOMETPOB YUTAIOTCS MO TpeM IudepOiiaTaM U COCTABISIOT
YETHIPEX3HAYHOE YHUCIIO.
Tak Kak CKOpOCTh paBHa IyTH, OTHECEHHOMY K BpPEMEHH, MPU U3MEPECHHUAX aHEMOMETPOM HEOOXOIMMO
OTHOBPEMEHHO BECTH y4eT BPEMEHHU IPH MOMOIIHN CeKyHIoMepa. PasHOCTh moka3aHwii aHEMOMETpa 110 U
MocIie U3MEPEHNUs, OTHECEHHAS K eIMHUIE BPEMEHH, TaeT TaK Ha3bIBAEMYIO CKOPOCTh aHEMOMETPA, NCICHHUN
3a cekyHay. [leficTBUTENbHOE 3HAYCHHUE CKOPOCTH BO3AyXa ,M/C, OIPEICNIACTCS 10 TPaayupOBOYHOMY
rpauKy, MPEeICTaBICHHOMY B ITaCIIOPTE KaXJI0ro nmpuoopa.
B) TEPMOXIIEKTPOAHEMOMETP CIYXXHUT JJISi W3MEPEHHs MajbIX CKOPOCTEH BO3AYIIHOTO MOTOKa. B OCHOBY
npubopa TOJOKEH NPUHIUI OXJIAXKACHUS TOTOKOM BO3JyXa OJJIEKTPUUECKOTO IPOBOJHUKA (TOHKOU
MIPOBOJIOKH), HAIPEBAEMOI0 AJIEKTPUUYCCKHM TOKOM. OXJIaXKICHUE HArpeToro Tejda, HaXOMASIIErocs B
MOTOKE, 3aBUCUT OT CKOPOCTH MTOTOKA.
IopsAnoK BEINIOTHEHHUS:
1. [Tpou3sBecTu 3amMep OAPOMETPUUESCKOTO JIABJICHHUS BO3IyXa.
2. [IponsBectn 3aMep TeMIlepaTyphl 1 OTHOCHTEIHHOHN BIAXKHOCTH BO3/IyXa B paboueil 30He MOMEIIEHsI PU
MOMOIIM ACTUPAIMOHHOTO TicuxpoMerpa. [lokazaHusi TEpMOMETPOB CHHMAIOTCA uepe3 1—2 MHH Mocie
BKJIFOUCHHUS BeHTWIsATopa. [loyyunB mokazanust cyxoro (t¢) U MOKporo (tT) TEpMOMETPOB, ONPEACIISIOT
MICUXPOMETPHUYECKYIO Pa3HOCTh. 3aTeM M0 MCUXPOMETPUYECKON PA3HOCTH U MOKA3aHUI0 MOKPOTO TEPMO-
MeTpa, MOJIb3YKCh IICUXPOMETPHUYECKOM TaOIUIIEH, OPEAeTUTh OTHOCUTEIFHYIO BIQXKHOCTh BO3TyXa 0.
3. IlponsBoauTCS 3aMep CKOPOCTH JBUKEHHS Bo3ayXa (V) B BEHTHISIIIMOHHOM OTBEPCTHH OMEIICHHS.
Kpbutbuathrit aneMOMETp yCTaHABIMBAETCA KPBUIBUATKOW HABCTpedy MOTOKY Bo3ayxa. Uepes 10...15 c,
KOT'JIa KpbhLIbUaTKa aHEMOMETPA HAYHET BPAIIaThCs ¢ MOCTOSHHONW CKOPOCThIO, OJTHOBPEMEHHO BKJIFOUAIOTCS
CYETHBI MEXaHHM3M IMPHOOpa U CeKyHIoMep. BrIKIoueHne aHeMOMeTpa MPOU3BOAUTCS Yepe3 MPUHSTOE
BpeMs n3Mepenus, Hampumep depes 30...100 c.
ITociie  BBIUMCIIEHHST CKOPOCTH aHEMOMETpA, ONPEICNIIeTCS CKOPOCTh JBM)KCHHS BO3AyXa B
BEHTHJIALIMOHHOM OTBEPCTUH C TIOMOIIBLIO IPaayupoBouHOro rpaduka. [1oas3yoTces rpadMkoM CiIe Iy OIIUM
00pa3oM: Ha OCH OpPAMHAT OTKJIAIBIBAETCS YUCIIO, COOTBETCTBYIOIIEE CKOPOCTH aHEMOMETPA; OT HalIEeHHON
TOYKH TPOBOJIUTCS TOPU3OHTAIBbHAS JIMHUS 10 TOYKHA TIEPECEYCHHUs C HAKJIOHHOW JIMHUEW rpaduka, OT
KOTOpPOW MPOBOAUTCS BEPTUKAJbHAs JHWHHMS BHHU3 JI0 IEpeceueHusi ¢ ochio aodcuucc. [lomyuaercs
3HauYe€HHE CKOPOCTH BO3JIYITHOTO ITOTOKA B M/C.
4. Jlns ompeneneHuss YCpPeIHEHHBIX IapaMETPOB, OIMPEACISIONINX COCTOSIHHE BO3AYIIHOH Cpelbl B
MTOMEIIEHUH, HEOOXOIUMO YCIOBHO pa3OuTh pabodyro 30HY Ha psiJi PABHOBEIUKUX OOBEMOB U IMPOU3BECTH
COOTBETCTBYIOIIUE U3MEPEHHSI B IICHTPE KaKIOro o0bema.
Pesynbrarel n3mMepeHuil 1 BEIYUCICHUH TapaMETPOB MUKPOKIMMATA, & TAK)KE ONTHMAJbHBIC U JOMyCTUMBIC
napaMeTpbl MUKPOKIIUMaTa CIEAYyeT CBeCTH B Ta0umily. [IpoM3BECTH OIEHKY MMONYYEHHBIX PEe3yJIbTaToB U
CeNaTh BBIBOJ O CTENEHH KOM(OPTHOCTH IOMEIICHHUS 10 TTapaMeTpaM MUKPOKIIUMATA.
5.Pacuer BeHTWISIIUY TPOU3BOJIUTCS MO0 HHXKEU3II0XKEHHON METOAUKE

OnauM u3 dPPEKTUBHBIX CPEICTB HOPMATH3AIUN BO3IYIIHON cpelbl MPOU3BOACTBEHHBIX
noMenieHu sBisieTcst BeHTWIAusa. CHull 11-33-75 siBasieTcsi OCHOBHBIM JIOKYMEHTOM,
pPETrIaMEHTHPYIOIIUM TNpPUMEHeHHe BeHTWIAuU. OO0opyldoBaHHE [UIsl YCTPOHCTBA CHCTEM
BEHTWIALIMM CJIEYeT BBIOMPATh C yYE€TOM KaTErOPHUU B3PBIBHOW M TOXKApPHOW OIACHOCTH B
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COOTBETCTBUU CO CTpOUTEIbHbIMH HOpMamu W mpaBuiamu (CHwull) m mpaBumamu yctpoiicTBa
anektpoyctaHoBok (ITYD). B mnomenieHusix BO3MOXKHO TPUMEHEHHME €CTECTBEHHOM U
MEXaHWYECKON BEHTWIAIMH. J[JI1 TMPOM3BOJCTBEHHBIX TOMEIICHUH JepeBo0OpadaThIBaromen
MPOMBINIJICHHOCTH HAaWOOJBIIIEe PAcIpOCTpAaHEHHE MMEET MeXaHWdecKkas BeHTHlus. [lo 30He
NEHCTBUSL BEHTUJISIUS MOXKET ObITh OOIIEOOMEHHONM M MeCTHOM. B HEKOTOpBhIX MOMEIICHHSIX
JepeBoo0padaThIBAIONINX MPOU3BOJICTB OTCYTCTBYIOT BpPEIHBIC BBIICIICHUS B BHJE IBLIU, MApOB
WIM Ta3oB, HO Il oOecreueHuss HOPMajbHBIX YCIOBHM Tpyda palOoTalIIUX B HUX JHOJEH
HEOOXOMMO CBOEBPEMEHHO YJAJSATh BO3AYX, COJACPM AIINI MOBBIIMIEHHOE KOJIUYECTBO MPOIYKTOB
YKU3ZHEJEATEIbHOCTH - YIJIEKHCIIOrO ra3a, Teria u Biaaru. K TakuM moMemeHusM MOXXHO OTHECTH:
naboparopuu, MIBEHHBIE OTACICHUS TPOU3BOJICTBA MIATKONH MEOETH | JIp.

Hcxonnble AaHHBIE U1 pacyeTa MEXaHMYeCKON BEHTWISAIUMU B TMOMEHICHHUSIX 0e3 BpeIHBIX

BLII[CJICHI/Iﬁ MMpEaACTaBJICHLI B Ta6JII/II_[e:
Hcxoouvie 0annvle 01 paciema GeHMUIAYUU NPU OMCYMCMEUU 8DEOHBIX 8b10CNCHU

BapuasT 1 1 23] 4]s 6 | 7 | 8 [ 9 |10 11]12]13]14]15
Haunmenosanne IIBEHHOE OTICIICHHUC KaOWHET TEXHUKU naboparopus
MOMEIICHUS MeOeIBbHOTO Iexa 6e30macHOCTH

Pazmepsl

MIOMEIICHUS:

JUTUHA, M 12 | 36 | 36 18 | 24 | 24 | 24 | 18 | 18 18 | 24 | 18 12 | 12 | 24
HIMpUHA, M 12 6 24 6 12 18 | 12 12 | 18 18 | 12 12 9 12 9
BBICOTA, M 46 [ 60 | 54 |42 |72 58|48 |48 |52 |48 |56 50| 48| 42|58

Konmuecto 15 | 26 | 30 | 12 | 24 | 24 | 20 | 15 | 20 | 30 | 10 | 16 | 21 | 12 15
paboTaroNIMX, Yei

JlaBnenue,

pa3BuBaeMoe 120 | 135 | 170 | 120 | 140 | 160 | 145 | 120 | 125 | 150 | 100 | 120 | 200 | 170 | 160
BeHTWIAITOpOM, H,

Ila

Hanuuue

€CTECTBEHHOM Ja | ma | HeT | HeT | ma | ma | HeT | Her | Oma | ma | HeT | ma | ma | Her | nma
BEHTWJISIIIAN.

BOSI[yXOO6M€H B IOMCHICHUAX ITPHU OTCYTCTBUH BPCIHBIX BI)II[GJ'[CHI/II\/JI OLICHUBACTCA 110 KPAaTHOCTHU
1.
Bo3ayxooomena (K) u™:
L

.00 -1
K = —2ofm 4
VHOM s

1€ Ly oo~ KOMMUECTBO BO3/IyXa, MOJUISKAIIETO YAAJIECHUIO U3 TOMEIIEHUS, M2 Vpou- 00BEM
IIOMEIEHNS, M,
1). Paccunrarh 00beM MOMEIIEHUS V oy, M:
VHOM =Qa-B- h;
T7Ie o, - JUTMHA TOMEIeHus, M; h - BBICOTa MOMEIIeHHs, M; B - IIUPHUHA TTOMEIICHHUS, M;
2). PaccunTaTh KOMYECTBO BO3/yXa, MOAIEKAIIETO YIATCHHIO, Ly opuy M3/q,
L . =N-q

B.0O1IL

rae N - KOJTU4ecTBO padoTarouX, Yell; - HOMMHAJIbHBIA BO3TyXOOOMEH Ha OJIHOTO YeJIOBEKa,
M/a
3). Ilpu MexaHWYECKOH MPUTOYHOW BEHTUJISAINH CIISTYET COOJIF0IaTh BO3AYIIHBIN OaaHC B
NOMELEHUU:

LB.06U.I = I—n.06m )
r71€ Lp o6 - KOTHYECTBO BO3yXa, IIOIEKAIIETO [Oade B IIOMEIICHHE, M-;
4). TlpousBecTu pacueT KpaTHOCTH Bo3ayxooOmeHa, K. Ilpu ycnoBun, eciau K< 1, To mpousBoasr
nepecyder Bo3ayxooomena s yeinous K =1 ( 006EM ynanseMoro Bo3iyxa Ha3HauYUuTh PaBHBIM
00BeMy MTOMEIIIECHHUS).
5). Tlomo6path mo mpomsBoauTenpHOCTH ( M°), 1 xanernio ( [1a), THII BeHTHISTOPOB IS
NPUTOYHOHN M BBITSDKHOW CHCTEM BEHTWIIALUY (K.ILJ. HE TOJbKeH ObITh MeHee 0,6)
6). Paccuutarh MOIIHOCTH ABUTATENEH N, ; IS BEITSHKHOM U PUTOYHON CUCTEM BEHTUJISIINH,
KBT;
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11.06m Hn ’ 1076
376 : nB ' nn

L

3.B.

‘H, -10°° N L

9.11B.

B.OOII

316'1‘]5 'nn

rae Hy - nosnHOe naBienue, pa3BuBaeMoe BEHTHIATOPOM, I1a; n, - KIIZ BenTunsaropa; nn - KIIQ
nepeaayu (11 KIMHOpeMeHHOo# 1p = 0,95);
7). yTOYHHTH yCTAaHOBOYHYIO MOLIHOCTB 3seKTpoxsurareineil (Nyer, KBT), ¢ yuerom xoaddunnenta
3anaca R

NyCT = N3.I[B‘ ' R,
8). OnpeenuTh TUN U MapKy aBUTaTelis (HOPMaIbHOIO MCIIOJHCHHUS).

dopMa OTUETHOCTH: KOHCIIEKT, KOTOPBIM BKIIIOYAET B ce0s1 KpaTKUE TEOPETHUECKUE CBEIEHUS O
napamMeTpax MHKPOKJIMMAaTa, €ro ONTUMAIbHBIX M JOIMYCTUMBIX 3HAUEHHUSX MO KaTeropusim
BBINOJIHAEMBIX paboT; mpuOopax M MHCTPYMEHTaxX JUIsl MU3MEPEHUs HUCCIEAYyEeMbIX MapaMeTpoB;
pe3yiabTaThl M3MEpPEHUHl M HEeoOXOOUMBIX pacueToB.  JlemaeTcss BBIBOJ O COOTBETCTBHUHM
UCCIIElyEMbIX  I1apaMeTpPOB T'MTHEHUYECKHMM TpeOOBaHMSAM  JIEHCTBYIOIIMX  HOPMAaTHBHBIX
nokymenToB (CanlluH 2.2.4.548-96)
3aaHus JUIs CaMOCTOSITeJIbHOU PabOThI:
1.O3HaKOMHTHCS CO CITOCOOAMU HOPMATM3AIIUY [TapaMETPOB MUKPOKJIMMATA.
2. O3HaKOMHUTBCS C KOJUIEKTUBHBIMU U MHIMBHJYalbHBIMH CPEICTBAMH 3aIlIUTHI OT BO3ACHCTBUS
HECOOTBETCTBYIOIIMX HOPMAaM [1apaMEeTPOB MUKPOKJIMMATA.
3. O3HaKOMHUTbCS C MPEUMYILECTBAMHU COBPEMEHHBIX CHCTEM BEHTWISALMH, OTOIUIEHUS U
KOHJUIIMOHUPOBAHUS BO3/yXa IPOU3BO/ICTBEHHBIX TOMELLIEHUI.
PexomeH1a11y 00 BBINOJHEHUIO 3a/IaHUH U MOATOTOBKE K J1aGOpaTOpHOH paboTe

Ilepen kaxmodt naboparopHoil  paboTo  oOywaromuics JOHKEH  IMOATOTOBUTH
COOTBETCTBYIOLMI TEOPETUUECKUI MaTepuai Mo JEKIMOHHBIM 3alHUCSIM, Ha 3aHATHU IMOMOJIHUTD
€ro, O3HAKOMHUTHCS C 3aJaHueM, NMPUOOpaMU M METOAMKON BBINOJHEHHs pPaboThl. Jlomyck K
BBINOJIHEHUIO J1a00paTOPHOM paboThl OCYIIECTBIsETCS MPENnoAaBaTeaeM Mocie HHCTPYKTHPOBAHUS
Y TIPOBEPKU 3HAHUI 00yYaroIerocs.

Jliss  COBEpILIEHCTBOBAHUS TEOPETUUECKUX M MPAKTHMYECKUX 3HAHWM, Kaxaas sabopaTopHas
paboTa COAEPKUT KOHTPOJIbHBIE BOIPOCHI M CHUCOK JuTeparypbl. CTyIeHT OTBe4YaeT Ha
KOHTPOJIbHBIE BOIIPOCHI MPH 3aIuTe Ja00paTOpHOIl paboThI.

PexkomeHTyeMble HCTOUHUKH
1.CanlluH 2.2.4.548-96. I'uruenndeckue TpeOOBaHMS K MHKPOKIMMATHUYECKUM IapaMeTpam
MIPOU3BO/ICTBEHHBIX MIOMEIIEHUH.
2.TOCT 12.1.005-88 «Bo3znyx paGoueii 30HbI. CaHUTapHO-TUTHEHUYECKHUE TPEOOBAHUS»
OcHoBHast TuTepaTypa
1. bezonacHocTk ku3HeAesTenbHoCcTU: yueOHuK /Tlon pen. 3.A. ApycramoBa. — 16-e u3z.,
nepepad. u gon. — Mocksa: Jlamkos u K*, 2012. — 448 c.
JlononHuTenbpHAs IUTEpATypa
1.TopornoB B.A. bezonacHoCTh ku3HEACSITENBHOCTH: TabopaTopHbIi ipakTukyMm /B.A. Toponog, JI.A.
Kanamnukos. — bparck: bpI' TV, 2003. — 103c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. Kakne mapaMeTpsl MUKpPOKJIMMaTa BaM U3BECTHBI?

2. JlaTh onpezieNieHHe U yKa3aTh €IMHHIIBI U3MEPEHUs TapaMeTPOB MUKPOKIMMATa

3. JlaThb XapakTepUCTHKY BBHINOJHAEMBIX pabOT TO DSHEpro3arparaM H yKa3aTbh €IWHUIIBI
W3MEpEHUS SJHEPTETUYECKUX 3aTparT.

4. 1aTth omnpenieieHre ONTUMAJIbHBIX U IOMYCTUMBIX TapaMeTpPOB.

5. Kakue mpuOopsl MCHOIB3YIOTCS Ul KOHTPOJISA 3a TEMIepaTypoil M JaBiIeHMEM BO3yXa; 3a
TEMIIEpaTypOH OKPYKAIOIIMX TOBEPXHOCTEN?

6. Kakue nmpubopbl NPUMEHSIOT AJISi ONpPENEICHUs] CKOPOCTH IBMIKEHHUS BO3AYIIHOTO MOTOKA M
OTHOCHUTEIIBHOM BJIAKHOCTHU?

7. Kak Ha3HaunuTh TOYKU 3aMepa NapaMeTpOB MUKPOKIMMATa B [IOMEIIEHNUN?

8. JlaTh XapakTepUCTUKY MEXaHU3MY TEPMOPETYJIALIUY.
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JladbopaTopuasi padora Ne 4

HopMmanu3anus napaMeTpoB MUKpPOKJIMMaTa. PacyeT BeHTHIISIMY NPH HAJIMYUH BPEIHBIX
BbI/IC/ICHU .

[lenb paGotel: HayuuTbes olleHUBaTh KpUTEPU KOMGMOPTHOCTH IO ITapaMeTpaM MUKPOKJIUMATa.
HayunTbes paccunThiBaTh BEHTUIISILMIO JIU1s1 IOMEIIEHUH TPU HAJIMYNU BPEIHBIX BbIIEICHUM

3ag;aHI/Ie: 1. O3HaKOMIICHHUE C HpI/I60paMI/I IJI1 USMEPEHUA TapaMCTPOB MUKPOKIIMMATA.

2. VI3amMepeHure mapaMeTpoB MUKPOKIMMATa B JIAOOPaTOPHU C MOCTEYIOLIeH OLIEHKON pe3yabTaToOB U3MEPEHUI C
TOYKH 3PEHUS COOTBETCTBHS ITApaMETPOB MUKPOKINMATA KPUTEPHSIM KOM(POPTHOCTH

3. Pacuer BCHTWIALIMU ITPU HAJTMYHUU BPCIHBIX BI)II[eJ'IeHI/If/'I.

Muxkpokiaumar paboueil cpelpl onpeenseT caMO4yBCTBUE YEI0BEKa, HEITOCPEICTBEHHO BIIUSS Ha
IIPOU3BOJIUTENBHOCTh €ro Tpyaa. CocTosHuE BO3AYIIHON Cpelbl IMPOU3BOJCTBEHHOI'O MOMELICHUS
XapakTepu3yeTcs CIeAyIIMMU (U3MUECKUMH IapaMeTpamMM BO3AyXa: TeMIIEpaTypo, BIIAXKHOCTHIO,
0apoOMETPUYECKUM JIaBJICHUEM, TEMIIEPATYPOI OKPYKAIOIUX [IOBEPXHOCTEW U CKOPOCTBIO.

YenoBek B Ipolecce MKU3HEAEATEIBHOCTH BBIAEISET B OKPYXKAIOIIYI0 Ccpely Temlo, Biary,
yraekucibii ra3 . KoanuecTBo BbIIENISIEMbIX BPEAHOCTEN 3aBUCUT OT KATETOPUH BBINOIHIEMON padOThI
10 SHEPreTUYEeCKUM 3aTparaM, epuojia roja (TerIblid, XOI0AHbIN) U Ha3HAUEHHsI IIPOU3BOJCTBEHHOTO
nomernieHus:, rae »ta padora BeimoaHsiercsa. Cormacno 'OCT 12.1.005-88 «Bo3ayx pabodeil 30HBI.
CaHuTapHO-TUTMEHUYECKHUE TPeOOBaHM» NPUHUMAIOTCA JOMYCTHUMbIE M ONTHMAaJbHbIC BEIUYUHBI
[apaMeTpOB MUKPOKJIMMATA B BO3/IyX€ IPOU3BOJCTBEHHOT'O TOMEILIEHUS.

Paboueil 30HOI cienyeT cuuTaTh NPOCTPAHCTBO BBHICOTOW A0 2 M HaJl YPOBHEM I10J1a MJIH IJIOLIAIKH,
Ha KOTOPOW HaxoAsTcst paboure MecTa.

YenoBek 4yBCTBYeT ce0sl HOPMaJIbHO M MCHBITHIBAET OILyLIEHHE KoMdopTa npu temneparype 18...22
°C, otHocuTenbHOM BiaxHocTu Bo3zayxa 40...60 % u aBmxeHus Bo3znyxa co ckopocteio 0,1...0,2
Mm/c. OJMHAKOBOE TEIUIOBOE OLIYIIEHHWE YeJIOBEKa HAOII0AAeTcsl MPU Pa3HBIX COYETAHUSIX TemIlepa-
TYpbl U OTHOCUTEJILHOH BJIaKHOCTU HEMOJBUKHOTO BO3/lyXa, HAIIPUMED,
t=18°Cu=90%;t=20°Cuo=50%;t=22°Cuo¢=30%.

OpranuszMm 4yenoBeka 00JaJaeT CBOMCTBOM TEPMOPETYISALMHU, 3aKIIIOYAIOUIEMCS B MOJAECpKaHUU
MOCTOSIHHOM TeMIlepaTypbl Teja IMyTeM HHTEHCHU(HUKAIMK Mpolecca TEIIoO0OOMEeHa C MOMOILBIO
KOHBEKIIMH, U3JTy4YEHUS WIM UCTIapeHUs BJaru ¢ NoBepxHocTu Tena. HebmaronpusiTHele yciioBus JUis
OpraHM3Ma  4YeJIOBEKa BO3HHUKAIOT IIPU 3HAYUTEIBHOM OTKJIOHEHUHU IapaMeTpPOB BO3AyXa OT
HOPMAaTUBHBIX, YTO TPUBOAUT K HaNpsHKEHHOW paboTe MexaHu3Ma TtepMmoperymsiuuu. s
UCKIJIIOUEHHS NIeperpeBa U MepeoxIaxIeHHs Tella YyesloBeka Heo0X0AMMO CO3/1aTh Ha pabo4yuX MecTax
TaKM€ METEOPOJIOTMYECKHE YCIOBMS, MPU KOTOPHIX oOecreuynBaeTcs HOPMaJbHBIA pexUM padOThI
MEXaHU3Ma TEPMOPETYIISLIH.

JlonycTrMble MUKPOKIMMAaTUYECKHE YCIOBUS — 3TO TaKWE COUYETaHUs MapaMeTpOB MUKPOKIMMATA,
KOTOpBIE TIPU JJIUTEIBHOM M CHCTEMaTHYECKOM BO3JEHCTBUM Ha 4YEJIOBEKa MOTYT BBI3BATh
HaNpsDKEHUE peaklUMi TEepMOPETyJSLUUA U KOTOPble HE BBIXOJAT 3a Mpeesbl (PU3NOTOTHYECKUX
IPUCIOCOOUTENBHBIX BO3MOXKHOCTEN. [Ip1 3TOM He BO3HMKaeT HapylUIeHUH B COCTOSIHUU 3]I0POBbsI, HE
HAOMIOIAI0TC  TUCKOM(OPTHBIE TEIUIOOUIYIICHHSI, YXY/IIAIOIe CaMOYYyBCTBUE U TOHHXKAIOIINE
paboTOCIOCOOHOCTS.

Kareropus padbot — 310 pa3zrpannyeHre paboT Ha OCHOBE OOLINX SHEpro3aTpaT OpraHusma.

Jlérkue ¢pusnyeckue pabotel (kareropus [) — paboThl, MPOU3BOAUMBIE CHJIS, CTOSI WM CBA3aHHBIE C
X0JIb0OM, HO HE TpeOyIolIue CUCTEMATUYECKUX (PU3NYECKUX HAINpPsDKEHUN WM MOJHSATHSA U IepeHoca
TsDKecTei; sHepro3arparsl — 10 150 kkan/g (no 174 Br). Jlerkue paGoThl moapa3AemsioT Ha KaTEropuio
Ia (3atpatsl sepruu 10 139 Bt) u kareroputo 16 (3atpatel sHeprun 140...174 BT).

PaboTts cpeaneit TsokecTH (kateropus 1) — 3To paboOThI, MPU KOTOPBIX SHEPro3aTpaThl COCTABISAIOT
ot 150 mo 200 xxan/a (175...232 Bt) — kareropus Ila u or 201 mo 250 xkam/u (233...290 Bt) —
kareropus 116. B xareroputo Ila Bxoaar paGoTel, CBA3aHHBIE C MOCTOSHHON XOb0OOM, BBINOIHAEMbIE
CTOS WJIM CHJIs, HO HE TpeOyrollue rnepeMelieHus Tsbkecteil; B kareroputo 110 — paboTsl, cBsI3aHHBIE C
X0JIb00M U TepeHocKoi HebombpImx (10 10 Kr) TsHKEcTel.

Tsoxénbie padoTsl (kateropus Ill) — 3To paboTsl ¢ sHepro3arpatamu 6osee 250 kkan/u (6oaee 290
BT), cBA3aHHBIC ¢ cUCTEeMAaTHYECKUM (DU3UIECKUM HaIPsSHKEHUEM U TIEPEHOCKOM TspkecTe 6osee 10 K.
HopmupoBanuio mnoanexar: TeMIlepaTypa, OTHOCHUTEIbHAs BIAXKHOCTb, CKOpPOCTb BO3AyXa U
TeMIeparypa OKPYXAaIOIMX IOBEPXHOCTEH B 3aBHUCHUMOCTH OT CIOCOOHOCTH OpraHusMa K
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aKKJIMMaTU3allid B pa3HOe BpeMs TroJla, WHTEHCHUBHOCTH IPOU3BOIMMON paboThl, Xapakrepa
TEIUIOBBIZICTICHUI B paboueM MOMELICHMHM M XapakTepa OIexXIbl. J[Is OLleHKH XapakTepa OIeK.bl
(TEerIoU30AMN) U aKKIUMaTH3allMid OpraHu3Ma B pa3HOE BpeMs roja BBEIEHO MOHATHE MepHoaa
roja: TeIUIBIA U XOJOAHBIM. Teruibil mepuos roga XapakTepUs3yeTcsl CPEIHECYTOUHOM TeMIIepaTypon
HapyxHOTO Bo3ayxa +10 °C u BbIe, Xonoaubiid — Huke +10 °C.

W3mepuTenbHbie TpuOOphI

1. [Tpubops! a5 U3MEpeHus TeMIEepaTyphl Bo3ayXa:

a) pTYTHbIE TEPMOMETPBI IPUMEHSIOTCS U1l 3aMepa TemnepaTypsl oT —36 1o +50 °C;

0) CIUPTOBBIE TEPMOMETPBI PUMEHSIFOTCS JUIsI 3aMepa Temreparypsl oT —65 10 90 °C.

[Tpr HEOOXOAMMOCTH ONpPEACTUTh NpPEAeNbl KoJeOaHUs TeMIepaTypbl B TE€UEHHE paboyero JH,
CYTOK WJIM HEJIeJIM PUMEHSETCs CaMONUIIyIui mpubop — repmorpad mereoposornyeckuii M-16.
[Tpuniun gelcTBUS NpuOOpa OCHOBAH HA CBOWMCTBE OMMETAITMYECKOW MJIACTHHKH (IIpUEMHAsl 4acTh
npubopa) M3MEHATh paauyc H3ruba ¢ U3MEHEHHEeM TeMmmeparypbl Bo3ayxa. [IpumemHas dacth ¢
IIOMOUIbIO TEPENATOYHOTO MEXaHM3Ma COEIMHEHA C PEruCTPUPYIOLIMM YCTPOWCTBOM CTPEJIKOH C
nepoM. M3mMeHenne temmepaTypbsl MOMENIEHUST BOCHPUHUMAETCS MPUEMHONW YacTh0 U IOCPEICTBOM
PETUCTPUPYIOIIETO YCTPOMCTBA 3aMUCHIBACTCS HA OyMa)KHOMU JIGHTE, HaJIETOM Ha BpallaeMbIil YaCOBBIM
MexaHU3MOM OapabaH

2. ITpubops! ans u3MepeHust aTMOCHEPHOTo AaBICHUS BO3AyXa:
a) PTYTHBIN OapoMeTp — NPUMEHSIETCS U1 U3MEPEHUS JaBJICHUS BO3/lyXa B CTAIIMOHAPHBIX YCIOBUAX C
TOYHOCTBIO £0,06 MM pT. CT.;

0) Oapomerp-aHepouJ — NpPUMEHSETCA JUIsI W3MEPEHHUS [aBJIICHWs BO3AyXa C TOYHOCTHIO, HE
npesbimaronieit 0,2 MM pT. CT.;
B) Oaporpad — mnpuUMEHseTCs i1 aBTOMATHYECKOH HEMPEPBIBHON pETHCTpali HW3MCHCHHUS

aTMOC(EpHOro J1aBJeHUs B TeUEHHE CYTOK, Heaenu. [Ipuniun paboTel mpubopa OCHOBaH Ha CBOMCTBE
AHEPOUJHBIX KOpPOOOK pearupoBaThb Ha KojeOaHUs aTMOC(EpPHOro NaBIEHUS HW3MEHEHHEM CBOMX
IreOMETPUUECKUX pa3MepoB IO BBICOTE 3a cyeT AepopManuu MeMOpaH M aHAJIOTWYEH MPUHLUIY
pabotsl Tepmorpada.
3. [TpuGops! A1 U3MEPEHHs OTHOCUTENNBHOM BIQXKHOCTH BO3JlyXa:
a) mcuxpoMerp ObITOBOH (ABrycra) COCTOMT M3 CyXOro M BiIaXHOro TepmoMeTpoB. K mocnennemy
MOJIBE/IEHA BOJIA U3 MEH3YpPKH. Pe3epByap ¢ pTyThiO BIaKHOIO TEPMOMETpA 0OBsI3aH TOHKOM TKaHBIO,
KOHIIBI KOTOPOW HaxoAATCS B OTKPBITOM YacTH MeH3ypku. Bopga, ucmapssch ¢ MOBEpPXHOCTU
pe3epByapa TEpPMOMETPA, IOIVIOIIAET TEIUIO, BCIEACTBHE YEro IOKa3aHWs BIAXKHOTO TEpMOMETpa
MeHblIle, 4eM cyxoro. Ha ocHOBaHMM pa3HMIBI 3TUX MOKA3aHUN OIpPENENSIIOT MCUXOMETPHUUECKYIO
pasHOCTh (At = tc — tT) U, MOJIB3YSCh MCUXPOMETPUUECKUMH TaOIUIIAMU, OTIPENIEIISIOT OTHOCUTEIbHYIO
BJIQXKHOCTb.
0) acnMpalMOHHBIN mncuxpomerp (AccMmaHa), PEKOMEHAYEMbIM JUIsi HM3MEpeHMs BIAXXHOCTH B
IPOM3BOJICTBEHHBIX IOMEUICHUSAX, COCTOUT U3 JIBYX OJWHAKOBBIX PTYTHBIX TEPMOMETPOB,
YKPEIUIEHHBIX B IJIACTMAcCOBOM MIJIM METaJUIMYECKOU ompase. Pe3epByapsl TepMOMETPOB ITOMELIEHHI B
JBOIHYIO TpyOua- TylO 3alllUTy, MPEJOXPAHSIONIYI0 TEPMOMETPHI OT TEIMJIOBOro M3iIydeHus, TpyOxu
U30JIUPOBaHbl OJIHA OT JPYrod M COETUHEHbl TPOMHHUKOM C BO3/JYXOBOJHON TpYyOKOH, Ha BepXHEM
KOHIIE KOTOPOW YKpEIuleHa acupallMoOHHas TOJ0BKa, 3aKphITas KOJMaKoM. ACNHUpalMOHHAs TOJIOBKA
COCTOUT M3 BEHTUJISITOPA, 3aBOSILETrOCs MPH MOMOIIX KJIH04a IPY>KUHHOTO MeXaHU3Ma.
[Ipu pabore BeHTUIsATOpa B MNpPUOOP 3acachlBaeTcs BO3AYX, KOTOpPBIH, OOTeKas pe3epByaphl
TEPMOMETPOB, MPOXOJUT MO BO3AYXOBOJHOW TpyOe K BEHTHJIATOPY M BbIOpAChIBA€TCS UM HAPYXKY.
Pe3epByapbl TEpMOMETPOB B MOMEHT H3MEPEHHS] HAXOJATCS B IOCTOSIHHOM BO3AYIIHOM IIOTOKE,
JBIDKYILEMCSI CO
CKOpOCTBIO V = 2 M/C, IO3TOMY MOJBHUHOCTh BO3/yXa B IOMEIICHUU MPAKTUUYECKH HE BIUSET Ha
NOKa3aHUs ICUXPOMETpa.
B) rurporpad tuma M-21A npumeHnsieTcs Ui aBTOMAaTUYECKOTO0 CYTOYHOTO WJIM HEIEIbHOTO 3aMepa
OTHOCHUTEJIbHOM BIIQXKHOCTH Bo3ayxa. IIpuHimmn neiicTBust npubopa aHajlOrMyeH NMPUHLIUIY JeHCcTBUS
TUTPOMETpa, a MPUHITKII 3aIMCH MOKa3aHUH TaKoH ke, Kak y Tepmorpada, 6aporpada.
4. [TpuGops! A5t U3MEPEHHs CKOPOCTHU HITH MOABHKHOCTH BO3yXa:
a) KpbuthuaThii pyuHort anemometrp ACO-3 mpemHasHadeH I U3MEPEHUS CKOPOCTH BO3IYIIHOTO
nortoka B npenenax ot 0,3 1o 5 m/c.
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[TpremHOl 4YacThiO MPUOOpaA CIYKUT JIETKOE KPbUIBYATOE KOJIECO, HACa)KEHHOE Ha TPyOuaTyl OCbh,
yepe3 CKBO3HOE OTBEPCTHE KOTOPOW MPOXOMUT HATSAHYTas CTalbHas CTPYHA, SIBJSIOIIASCS OCHIO
BpallleHUs KpbUIbuaTOro kosieca. Ha KoHIe ocu nMmeercs 4YepBsK, INEpefarolvil BpallleHHEe OCHU
HoCpeacTBaM 3y0uaroil mepenauu (peaykropa) Ha cTpenku npudopa. KpeuibuaToe kKojeco Bparmaercs
IOJ] IaBJIEHUEM IIPOXOSIIEro yepe3 Hero Bo3ayxa. HakiioH KpbulbeB aHEMOMETpa COCTaBIISIET OKOJIO
45°. Tlpu TakoM HaKJIOHE OKpY>KHasi CKOPOCTb IIEHTpa TSHKECTH MOBEPXHOCTH KpbLIa paBHA CKOPOCTH
IIOTOKA BO3yXa.

0) yameunslii pyqHoii anemomerp MC-13 npegHa3zHadeH Juisl U3MEPEHUs CKOPOCTH Bo3ayxa oT 1 1o 20
m/c. Koneco 3toro npubopa mpeacrasisier coboil KpecT, HacaKEHHBIH Ha 0Cbh, ¢ YEThIPhMS YalllKaMH B
BUJE TMOJIyIIApUEB Ha €ro KOHIAX. B pesynpTare pa3sHOCTH JAaBICHUH Ha O0€ YaIIKH KOJECO
aHeMoMeTpa npuoOperaeT BpamarteinbHoe ABrkeHne. Ock nmpubopa MOCPEICTBOM YEpBsKAa MPUBOAUT
BO BpallaTeIbHOE JABIKEHHUE IECTEPHU CUETHOTO MEXaHU3Ma aHa- JJOTMYHO MEXaHHU3MY KpBLIbYaTOTO
aHEeMOMeETpA. [Toxa3zanus YalleyHOro ¥ KpbUIbYATOIO AHEMOMETPOB YHUTAIOTCA [0 TPEM
udepOiaTaM U COCTABIISAIOT YETHIPEX3HAYHOE YHCIIO.

Tak kKak CKOpPOCTb paBHA IyTH, OTHECEHHOMY K BPEMEHM, IIPU U3MEPEHUAX aHEMOMETPOM HEOOXOAUMO
OJTHOBPEMEHHO BECTH y4YET BPEMEHH IPH IMOMOIIN CEKyHI0Mepa. Pa3HOCTh moka3zaHUil aHeMoMeTpa 10
U 110CJIe U3MEPEHHsI, OTHECEHHAs K €IUHHIIE BPEMEHH, JaeT TaK Ha3bIBAEMYIO0 CKOPOCTb aHEMOMETPA,
NeJIeHN 3a ceKkyHmy. JlelicTBUTENbHOE 3HAYCHHE CKOPOCTH BO3IyXa ,M/C,  OMPEACISeTCS IIO0
IpagyupoBOYHOMY IpaduKy, IPeACTaBICHHOMY B ITaCIOPTE KaXKA0ro npuoopa.

B) TEPMODJICKTPOAHEMOMETpP CIIY’KUT Ui M3MEPEHHs] MaJbIX CKOPOCTEH BO3AYIIHOTO TOTOKa. B
OCHOBY INpHOOpa IOJIOKEH MPUHLUI OXJAXKACHUS MOTOKOM BO3AyXa 3JEKTPUYECKOTO IPOBOJHHUKA
(TOHKOW TIPOBOJIOKH), HArpeBaeMOro JJIEKTPHYECKHMM TOKOM. OXIaXIeHHe Harperoro Teia,
HaXOJALIEerocs B OTOKE, 3aBUCUT OT CKOPOCTHU TMOTOKA.

[TopsimoK BBIMOJIHEHUS:

1. IlpousBectu 3amep 6GapoOMETPUUECKOTO JIaBICHUS BO3/1yXa.

2. TlpouwsBecTn 3amep TeMIlEpaTypbl W OTHOCHUTEIIFHOW BIQXXKHOCTHM BO3ayXa B pabodeil 30HE
IOMEIIEHUSI MpHU IOMOIIM aclUpallMOHHOIO mncuxpoMerpa. IlokazaHuss TepMOMETPOB CHUMAIOTCA
yepe3 1-2 MuH mocie BKJIOUeHUs BeHTW siTopa. [lomyunB mokaszaHusi cyxoro (tc) m Mokporo (tT)
TEPMOMETPOB, ONPEACIAIOT CUXPOMETPUUYECKYIO PA3HOCTb. 3aTeM IO IICUXPOMETPHUUECKONW Pa3HOCTH
U TIOKAa3aHWI0O MOKPOTO TEPMO- METpPa, MOJB3YIOCh TCHXPOMETPHUECKOW TaOIUIeH, ONpeaeInTh
OTHOCHTEJIbHYIO BJIQXKHOCTb BO3/1yXa .

3. IIpousBoauTcs 3amMep CKOPOCTH BHKEHUS Bo3ayxa (V) B BEHTWISLIHUOHHOM OTBEPCTHH ITOMEIIECHHUS.
KpblabuaTslit aHeMOMETp YCTaHABIMBAETCS KPbUIbYATKON HaBCTpedy MOTOKY Bo3ayxa. Yepes 10...15
C, KOTJIa KpbUIbUaTKa aHEeMOMETpPAa HAa4YHET BPAIAThCS C MOCTOSHHOW CKOPOCTHIO, OJHOBPEMEHHO
BKJIIOYAIOTCSl CUETHBI MEXaHU3M IpUOOpa U CeKyHJIoMep. BblkitoueHne aHeMoMeTpa MpPOU3BOAUTCS
yepes NPUHATOE BpeMs u3Mepenus, Hanpumep uepes 30...100 c.

[Tocine BbIYKCIEHUS CKOPOCTM aHEMOMETpa, OINpeAeNseTcss CKOPOCTh JIBMXKEHUS BO3/lyXa B
BEHTHJISIIHOHHOM OTBEPCTHM C TIOMOIIBIO TpaayHpoBOYHOTO Tpaduka. I[lomb3yrorcs rpaduxom
cleAylomMM o0pa3oM: Ha OCH OpJIMHAT OTKJAJAbIBACTCS YHCIO, COOTBETCTBYIOIIEE CKOPOCTU
aHEeMOMeTpa; OT HAWJCHHON TOYKM IMPOBOAMTCS TOPH3OHTABHAS JIMHUS 10 TOYKH IEPECEUCHUs C
HaAKJIOHHOH JINHUEH rpaduka, OT KOTOPO MPOBOJUTCA BEPTUKAIbHAS JIMHUS BHH3 JI0 MIEPECEUECHUS C
ocbto abcuucc. [Tonydyaercs 3Hau€HUE CKOPOCTU BO3YILITHOTO ITOTOKA B M/C.

4. Jlns ompeneneHus YCPEAHEHHBIX MapaMeTpOB, ONPENENSIONUX COCTOSHUE BO3AYIIHOW Cpeabl B
MIOMEIICHNH, HEOOXOIMMO YCIOBHO pa30WUTh pPabOYyl0 30HY Ha psAJ PaBHOBEIUKUX OOBEMOB W
MPOM3BECTH COOTBETCTBYIOIME U3MEPEHHSI B LIEHTPE KaXIOro odobema.

Pe3ynmpTathl M3MepeHWil M BBIYHCICHHWN IMapaMeTpOB MHUKPOKIMMATa, a TaKXe ONTUMAlbHBIE W
JIONyCTUMBIE TIapaMeTphl MUKpPOKJIMMAaTa cileayeT cBecTu B Tabnuiy. IIpomsBecTn OIEHKY
MOJTYYCHHBIX PE3yJIbTaTOB M C/AEIAaTh BBHIBOJ O CTEIIEHW KOM(MOPTHOCTH TOMEIIEHHsS 10 IMapaMeTpam

MUKPOKJIUMATA.
5.PacyeTr BeHTWISIUK POU3BOJUTCS MO HHXKEU3IIOKEHHOW METOIUKE

OnauMm U3 3(QQPEKTUBHBIX CPEJCTB HOPMATH3AIUU BO3IYIIHOM Cpelibl MPOU3BOJICTBEHHBIX
noMenieHu asigercd BeHTwinusa. CHull 11-33-75 sBnseTcsi OCHOBHBIM JOKYMEHTOM,

perIaMeHTHPYIOLUM MTpUMeHeHHe BeHTUKU. O00opyI0BaHue U YyCTPOHCTBA CUCTEM BEHTUIISIIMU

clenyeT BBIOMPATh C YYETOM KaTerOpuu B3PHIBHOM U IMOXKAPHOW OMACHOCTH B COOTBETCTBHH CO

cTpouTelnbHbIMM HopMamu u npaBwiamu (CHull) m npaBuiamum ycTpoiicTBa 3JIEKTPOYCTaHOBOK
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(ITYD). B momemnieHusX BO3MOXKHO NMPUMEHEHHE €CTECTBEHHOW M MEXaHWYECKOW BeHTWIAuH. [[is
NPOM3BOJICTBEHHBIX  TOMEIIECHHH  JepeBooOpadaThIBalOmIell  MPOMBIIUIEHHOCTH  HauOouiblIee
pacrpocTpaHeHHe MMeeT MeXaHudeckass BeHTWauus. [lo 30He AecTBUS BEHTHIIALUS MOXKET ObITh
00111e00MEHHOM 1 MECTHOM.

VcxonHble nmaHHBIE UL pacdeTa MEXaHMYECKOW BEHTWIANWH B MOMEHICHHH C BPEIHBIMH BBIACICHHSIMH
MpeCTaBJICHEI B TabHIIe:

Hcxoouvle oannvle 0ns paciyema MexaHuyeckou BEHMUIAYUUU

BapuasT 1 | 2 3 | 4 5 | 6 | 7 8 | 9 |10 |11 | 12 ] 13 ] 14 | 15
HaumenoBanue mex mex nuTHQoBaIbHOE TIpeccoBoe
[TOMEIICHUS KIIEHKHU TIPeCcCOBaH OTIEIICHUE OT/EeIICHUE OTZEIICHHE OTICIIKU

(daHepsI ns JJCTI1
3 3 3 o 5 L = Tapbl JAKOKPACOYHBIX
HanmenoBanue = A A A g, g E S oo oo oo MaTepHaJIoB
o S H 28 5 g = = 23 S8 2 & <8
BPCIHBIX 5 s E S E S E A A E g E 5 E 5 E 5 are Ccoll TOJI TOJ are
BBIIEIEHUIA = by & & 2 2 235 = F =& =€ ron | bBe yoI | yon | ToH
S .=y .=y E E = HT

KommaectBa - - - - - - - - - - - -
terna JIx/c 7500 | 8200 | 6500
HaumenoBanue HI- | O¢- | HO- | xB- | md-
U PacXOJl JIKM, - - - - - - - - - - 218 | 283 | 221 | 238 | 250
r/m? 550 | 340 | 425 | 270 | 420
Yacosoit 06beM [IOBEPXHOCTh, OKpallluBaeMas 3a
MIPOU3BOTUMOM 4,7 6,5 | 25 | 10,1 - - - - - - CMEHY, M>
HgoﬂyKHHH’ 96 | 145 | 110 | 165 | 170
M°/4
[Tnomane
BEHTUIIALIMOHHO - - - - 1,3 [ 0,75 | 0,55 - - - 0,25 - 0,2 - 1,65
T'0 YKPBITHS, M
JlaBnenue,
pa3BuBacMoOe 250 | 300 | 420 | 320 | 350 | 300 | 400 | 350 | 200 | 300 | 320 | 300 | 300 | 400 | 350
BEHTHIISITOPOM,
Ila
Hammenosanue | cPx [ xb- | xd- | xb-
u 3013 xK MT MT - - - - - - - - - - -
pacxon
CBSI3YIOILIETO, %2 130 £ 89
Kr/M°
BricoTa pac-
MTOJIOKEHUS
BBITSIKHBIX - - - - - - - 32 | 47 | 51 - - - - -
OTBEPCTUH OT
YPOBHSI 110J1a, M

1. Tlo TsmKecTH paboT OMPENENSIOT MapaMeTphl MHUKPOKIMMATA: TeMieparypy, 'C; BIaXHOCTb, Y%; CKOPOCTH

JIBIDKEHHSI BO37yXa, M/C, IJISl XOJOJHOTO W TEPEXOJHOTO IMEPHOJ0B Troja W Temioro mepuoaa roma no Can IMuH
2.2.4.548 «'urnenmyeckue TpeOOBaHWA K MHUKPOKIMMATY MPOM3BOJACTBEHHBIX MoMemieHuil. CaHUTapHbBIE TpaBUiIa H
HOPMBI»  XapaKTepHUCTHKa OTAENbHBIX KaTeropmii pabor. Kateropum paboT pasrpaHWYMBAIOTCS Ha OCHOBE
WHTEHCUBHOCTH DHEPro3arpaT opranuszMa B kkay/4 (BT).

* K xareropuu la oTHOCSTCS pabOTHI ¢ MHTEHCHUBHOCTHIO 3Heprosarpar a0 120 kxaw/d (mo 139 BT), npousBoaumbie
CHJISl M COIIPOBOK/IAIOIIMECS] HE3HAUNTEIBHBIM (PM3HYECKUM HarpsbkeHueM (psi npodeccuii Ha npeJupUsTHSIX TOYHOTO
npuOopo- U MaIMHOCTPOCHHS, B IIBEHTHOM IPOU3BOJICTBAX, B cepe ynpaBieHus ).

*. K xareropuu 16 oTHOCsATCS paboThl C HHTEHCUBHOCTBIO 3Hepro3arpar 121-150 kkan/4 (140-174 Brt), nponszBonuMele
CHJISl, CTOSI MJIH CBSI3aHHBIE C X01b00# N CONPOBOKAAIOIINECST HEKOTOPBIM (PU3MYECKUM HanpspKeHHEM (psi npodeccuii
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B MNOJUrpau4ecKod IPOMBIIUICHHOCTH, Ha TNPEINPHUATUSX CBSI3M, KOHTPOJIEPHI, MacTepa B pPa3iIM4YHbIX BHAAX
MPOU3BOJICTBA M T. I1.).

* K xareropuu Ila otHOCsTCS paboThl ¢ MHTEHCHMBHOCTBIO 3Hepro3arpar 151-200 kkan/u (175-232 Br), cBsi3aHHbIE ©
MOCTOSIHHOW XOABOOH, mepeMerieHneM Meikux (1o 1 Kr) m3genuid min NnpeaMeToB B HOJIOKEHHH CTOS WIN CUIS U
TpeOyrole  OmpesieNieHHOro  (U3MYEeCKOro HampsbkeHus (psn  mpodeccridi B MEXaHOCOOPOUHBIX — IIeXax
MAaIIMHOCTPOUTEIBHBIX MPEANPHUATHH, B IPSAMIBHO-TKAIIKOM MPOU3BOJICTBE H T. I1.).

* K xareropun 116 oTHOCATCS pabOTHI ¢ MHTEHCHMBHOCTHIO 3Hepro3arpar 201-250 kkam/g (233-290 BT), cBs3aHHEIE ©
X000, TEepeMemeHneM H TEepeHOCKOW TspkecTed 10 10 Kr M CONMPOBOKAAIONINECS YMEPEHHBIM (DU3UIECKUM
HarnpsoKeHueM (psin mpodeccuii B MEXaHU3UPOBAHHBIX JIMTCHHBIX, TPOKATHBIX, Ky3HEUHBIX, TEPMUUECKHUX, CBAPOUHBIX
[[eXaxX MAIIHHOCTPOUTENBHBIX M METAIITYPTHIECKUX IPEIIPUSATUH U T. IL.).

* K xateropuu 111 oTHOCATCS pabOTHI ¢ MHTEHCUBHOCTHIO dHEepro3arpat Oonee 250 kkan/4 (6oxee 290 Bt), cBs3aHHBIE C
MOCTOSIHHBIMHM [I€PE/IBI)KEHHUSIMY, TIepeMEIIeHHEM M NEepPeHOCKOH 3HaunTedbHBIX (cBbime 10 Kr) TsokecTed |
Tpebyrouye 6onbmnX GU3NUECKUX YCHIHH (psin npodeccuii B Ky3HEUHBIX 1IeXax ¢ Py4HOH KOBKOM, JIUTEHHBIX I[eXax C
py4HOI HaOMBKOM M 3aJIMBKOM OIOK MaIIMHOCTPOUTENBHBIX U METAJUTYPTUYECKUX MPEANPHUSITHHN U T.11.).

2. Ilo xapakTepy OKpyKarolled cpensl (BBIICISEMBIM IapaM, ra3aM M IBUIM), [0 CTENEHH BO3JCHCTBHS Ha
OpTaHM3M YeJIOBEeKa ONpeNesioT Kiace onacHocTH (1, 2, 3 u 4-it) mo 'OCT 12.1.007-76 .

3. Ilo xyaccy ONacHOCTH BBIAENSEMBIX MApoB, ra3oB M MbUIM OMNpENeNseTcs MpeelbHO-A0IMyCTUMas
koHnenTparms (ITK) BpenHsIx BemecTB B Bo3ayxe pabodeil 30HBI. Ecim BBIOENAIOTCS HECKOIBKO BPEAHBIX BEIIECTB
OJTHOHAIIPABJIICHHOTO AEHCTBHUSA, Ui pacdyera oOIME0OMEHHON BEHTWIALMH CIEeXyeT CyMMHpOBaTh OOBEMBI BO3IyXa,
HeoOXoanMBbIe 111 pa30aBIIeHHs KaKIO0TO BEIIECTBA B OTICIBHOCTH JI0 €T0 MPEAeIbHO-I0ITyCTUMON KOHIIGHTPaINH.

4. OmnpenenstoT MoKapHyI0 XapaKTEPUCTHKY BBIJCISIEMBIX MApoB, Ta30B M IBUIH, KOHICHTPAIMOHHBIN Mpeaen
B3pBIBAEMOCTH, %, U TEMIIEPATYPY BCHBIMIKH Ty , oC.

5. Ilo Hamuumio B TIOMCHICHUHN B3PBIBOOIMACHBIX U IMOXKAPOOIACHBIX MAPOB U Ia3oB, MO TEMIICPATYPE BCIILIIIKH
Taen, °C 1 HIDKHEMY KOHIIGHTPALMOHHOMY Tpe/ielly B3pBIBAEMOCTH, % OMpenessioT kareroputo nomenienus (A, b, B1-
B4, T, ).

6. BeiOuparor ciienyonme CrocoObl YCTpaHEHUsI M NMPEoyNpeXAeHHs oOpa3oBaHUS TOKCHYECKUX, MOXKAapo- U
B3PBIBOOIIACHBIX SarpﬂSHeHHﬁ B IMTPOU3BOACTBCHHOM IMOMECIICHUN:

- OI'paHUYCHUEC KOJMYCCTBO XPAHAIINXCS JIAKOB U KPACOK, paCTBOpHTCHCﬁ " JpYyrux JICrKOBOCIUIAMCHATIOIINXCA
KUJKOCTEH B IPOU3BOACTBEHHOM ITOMEIICHN;

- TEPMETH3ALNIO TEXHOJIIOTHYECKOTO 000PYI0BAHS;

- YCTPOWCTBO YKPBITHI C MECTHBIMH OTCOCAMH{ B MECTaX BBIZCICHUS TAPOB, Ta30B, MbIIH;

- YCTPOWCTBO BEHTHJISIIUH, NMEIOIIEH OJIOKUPOBKY, IPH YAAJICHUH 3arpsI3HEHUN 1-T0 1 2-T0 KI1accoB;

- YCTPOWCTBO aBTOMAaTU3UPOBAHHOM MOa4YH JIAKOKPACOYHBIX MaTepHaoB K paboYrM MecTaM.

7. BpiOuparoT HEOOXOAMMBIE CHCTEMBI BEHTWISLIUM: HA OTKPBITOM IIOCTY OKPacKd YCTAaHaBIMBAIOT
O6HleO6MeHHyIO BBITSDKHYIO CUCTEMY BEHTUJIAIIUU: €CJIN Maphbl U ra3bl JICTYEC BO3AYyXa, MAPOMPUEMHUKHN paciojaraoT B
BEpXHEH 30He MOMEIIIEHUS, a ECIIN TsKeJIee - B HIKHEH 30He MOMeIIIeHHS;

Ha paboumx MecTax (OKpacka M3JeJIMii B OKpacoO4HOW KabuHe uian Kamepe, y npeccoB danepsl, JJCTIl, Ha mocrax
CBapKI/I) - MECTHYIO BBITSAXKHYIO CUCTEMY BECHTHUJIALINU,

00IICOOMEHHYIO MPUTOYHYI0 CHCTEMY BEHTWISLMH, KOMIIGHCHPYIOIIYIO Pacxoji BO3AyXa IO 0O0IeoOMeHHOU
BBITSDKHOM CHCTEME BCHTHUJIALIMU U TIO BCEM MECTHBIM CHUCTEMaM BEHTWIALIMN MECTHYIO IMPUTOYHYIO BEHTUIIAIUIO
(Bo3mymrHbIH mym, BT3)

8. OmpenensioT KOJIMYECTBO BBLICNAEMBIX 3arps3HEHHH TIapoB Ha OTKPHITBIX IOCTax OTACJIKH B
MPOU3BOJICTBEHHOM ITOMEIIICHHH:

q p’ m- Son 3
Gr=—10°,mr/9
100t,
2.
rae Gr - KOJIMYeCTBO BBHIAENAEMBIX NMAPOB PACTBOPHUTENS, MI/4;  (, - PacXoj JAKOKPacOYHOro MaTepuaia, I/M‘,
2.
M - coaepKaHWEe JIETyYHMX KOMIIOHCHTOB, % Son - TOBEPXHOCTh, OKpamipBaecMmas 3a CMeHy, M°;, t. -

MIPOIOJKUTEIEHOCTH CMEHBI, .
[Tpu npomsBoACTBE (haHEPHI, APEBECHOCTPYKEUHBIX IUTUT (C MCIOIB30BaHNEM (PEHOI(OPMATTBACTHIHBIX CMOT):

V. qK.(b. -
100

rae Gr - KonM4ecTBO MCIApPMBIIETOCA B BO3AYX ()eHONa, MI/4; (g - Pacxon Kies Ha In® tdanepsl, T ; V - 00beM
CKJICCHHOM (aHepsr, MY/a; o - KO3 HIIEHT, yanThIBarOMMil Henapenue derona, o= 0,1%

KonmuectBo ncmapusiierocs B Bo3ayx ¢opmManpaeruia rnpu nirorosinennn medenu, JCtIl onpenensercs (npu
MCIIOJIb30BaHUN KapOaMuI0(pOpMabIerHIHBIX CMOJI):

Gr =M103,Mr/q
100

re N - YUCIO CKICCHHBIX CAMHUI] M3ICIHU 32 Yac; 0, - PACXO[ KJIes Ha CAWHUIlYy U3LCNusd, T, o - ko3ddumueHr,
YUUTBIBaIOIINH nciapenue popmanpaeruaa, o = 0,01%.

9. OnpenensioT KOJINIECTBO BO3yXa, KOTOPOE HEOOXOAMMO YAAIUTH OOMEOOMEHHONW BBITSHKHOW BEHTHIISALIUCH
Loy

Gr 103, mr/u

L =L M3/

0.B. 4
q naa an,
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rae Gr- KOJM4YecTBO MapoB, Ta30B U MBUIH, BBICISICMBIX B IIOMCIICHUU, MI/4; On.ix, - PEIEIBHO JOMYCTHMAs
KOHIICHTPAIHS MMapOB, Ta30B, MMBUTH B BO3yXE MOMCIICHHS, MM, On - BOBMOXKHOE KOJIMYECTBO MAPOB, ra30B, MMBLUTH
B [IPUTOYHOM BO3IYXE, mr/m?; On < 0,5 Qn k.

10. Tlpum wucmoNb30BaHMM B TEXHOJOTMU MAIOTOKCHYHBIX CMOJI M KICCB C IICNbI0 OOCCICUcHUs B
MPOU3BOJICTBCHHOM IMOMEIICHUN HOPMAJBbHOM TeMIepaTyphl BO3IyXa, HCOOXOAUMO OMNPEACIUTh KOJIUYECTBO TEILIa,
KOTOpOE BbIIEIsIeTCsl B AaHHOM mnomenienun. KomuuectBo terna Q, Jk/c, OnpesensoT 3KCIepUMEHTAIbHO, JaHHAs
BEJIMYMHA 3aBHCUT OT TEMIIEPATYPhI IUIUT MPECca, ITAKHOCTH TIPECca, YCIOBHUN OKPYKAIOIIEH CPe/IbL.

OmnpeneneHre HEOOXOAUMOTO KOJIMYECTBA BO3AYXa, LO_B_M3/q, KOTOpOE CIIeyeT MOJaBaTh B MPOU3BOJICTBEHHOE
MOMEIICHUE MPH 338JaHHBIX TeIUIOBBIACICHHUSX, IPOU3BOIUTCS 110 (hopMyIie:

L,,= Q Mg
O,ZA_I‘tyn —t )

rae Q - KONMYECTBO TeIia, BBIIETAONIErocs B momemenun, Jx/c;  ty,; 1, - TemmepaTypa ynanseMoro u
0
MOCTYMNAIOIIET0 BO3/1yXa COOTBETCTBEHHO, C.
Temmneparypa Bo3qyxa, yIaIIeMoro u3 IOMEIIEHHs, MOXKeT OBITh ompesesieHa mo GopMyIe:

ty,=t,,+at(h-2)°C

ya

o 0 -~
rae t,, - HopMUpyeMas TeMIepaTypa Bo3znyxa B paboueil 30He, C; At - TemnepaTypHBI I'paJUeHT IO BBICOTE
nomenieHus, rpag/m, (1+1,5 0C/M); h - BbIcOTa pacmoI0KeHHUsI BBITSDKHBIX OTBEPCTHI OT YPOBHSI [OJIA, M.

11. OnpeaensiroT mwIomans Sy, M*, OTCACHIBAIONIETO OTBEPCTHSI MapO-, Ia30-, MBUICTIPUEMHHUKOB, KAMEPbI, KAOUHBI
wi mikada npo JMHe OTBEPCTHS & U BBICOTE (WIIM LIMPHHE) eTro C, M
Sp=a-c
12.  OmnpenensioT  KOJHUYECTBO  BO3AyXa, YAAIIEMOrO  BBITSDKHBIMA ~ MECTHBIMU  OTCOCAMH  OT
Mapora3onprueMHHUKOB, Kamep, kabun win 1mkapos. KoandaectBo Bo3ayxa Ly, , KOTOpoe HEOOXOIUMO YAAIUTH OTHOM
BBITSDKHON CHCTEMOI BEHTHJISLIUK OMPEACIISIIOT 10 hopMyIie:

L =So; - v; 3600

re So; - IUIOIIAa/Ib OTCACHIBAIOIIErO OTBEPCTHS KAGUHBI, KAMEPHI, BUICIPHEMHIKA, M, Vj - CKOPOCTb BCaCBIBaHMUS,
M/c, (IPHHMMAIOT pa3lJelNbHO AT KaXIOr0 MECTHOTO OTcOca B 3aBUCHMOCTH OT OCOOEHHOCTEH yHalseMbIX
3arpsi3HEHUH.

KonuuecTBO BO3yXa, YAAIAEMOE BCEMH MECTHBIMH CHCTEMAMH BEHTHIISIHH L, y o5 M/

LB.M.06HI = LB.M.] + LB.M.2 +...L

* B.M.I
13. Onpexnensror oOmiee KOTMYECTBO BO3AyXa, YOAIIEMOr0 OOIIEOOMEHHOW BEHTWISIIACH W BCEMH MECTHBIMHU

OTCOCaMu:
_ 3
L =L,,+L M°[a

14. OnpenensroT oOIIee KOIHMYECTBO BO3AYXa, MMOJaBAEMOE B IIOMEIIEHHIE O0IMEOOMEHHON MIPUTOYHOW CUCTEMOM
BEHTHIIALIH:

B.0OIIT B.M.OGmI?

Ln.oﬁm 2 0’9LB.0611[.’ MS/LI

3
15. OmnpenenstoT Mo MPOU3BOAUTENEHOCTH, M /4 U naBieHuto P, [1a Tum BeHTHIIATOpA, €TO K.IL1.
16. OmnpenensroT yCTaHOBOYHYIO MOITHOCTH AJEKTPOABHUTATENCH Mg 00MEe0OMEHHON BBITSHKHOU Nj o6y 5 0TS
MECTHOU BHITSKHON N\ o6 ; AT 00mIe00MeHHOW TIPUTOIHOHN N, o5, BEHTHIISIIIINA:

_ LB.06LLL Py 'Klo—e BT
B.OOIL 316'nn m, !
_ LB.leon : P2 : K10—6 KBT
B.M.OOII 3,6.‘”“ '1]3 y
L -P,-K
NHA061H = oo 2 1076 ’ KBT

3 76 . T]B : n n

rae Py, Py, P; - momHoe maBieHue, pa3BHBaeMOe BEHTHISITOPDOM B PasiMYHBIX CHCTEMax BEHTHIALMH, [la;
K - kosdduumeHt 3amaca ; , - KJILJA. BEHTHIATOPA, NPUHHUMAECMbIi MO a’pOJMHAMHYECKON XapaKTEePUCTHKE
BEHTHJIATOPA; M- K.ILJA. Tepeiauu (ecin BeHTWIATOP Ha Bajy IBUIraTess Mn=1, IpH UCIONB30BAaHUH KIMHOPEMEHHON
nepeaauu n,= 0,95).

17. OmpepensiroT THN JABUrateNs: Ui OOMCOOMEHHOW W MECTHBIX BBITSDKHBIX CHCTEM BEHTHJILUH -
B3PBIBOONACHOTO WM HOPMAIBHOTO HCIIOJHCHHS B 3aBUCHMOCTH OT TPHPOIBI yOAISEMbIX 3arps3HCHUH, s
TPUTOYHOMN CHCTEMBI BEHTHIISIINH - HOPMAJIbHOTO HCITOTHEHHSI

18. OmnpenenstoT HEOOXOIUMBIH CIIOCOO OYMCTKH YAAISIEMOro Bo3ayxa ((GHiIbTpbl, a0COPOLMOHHbBIE KOJIOHHBI,
TEPMUYECKOE Pa3JIOKEHHUE BPEAHBIX BEIIECTB H.T.[.), JAIOT €ro OIMCaHUE M CXeMaTHYecKoe H300pakeHue.

19. BeiOuparoT HeOOXOAUMBIH CIIOCO0 00PaOOTKK MPUTOUHOTO BO3AyXa - OUUCTKY, IOJIOTPEB,
YBII&JKHEHUE, O30HUPOBAHUE
®opmMa OTYETHOCTH: KOHCHEKT, KOTOPBIA COACPKUT KPATKUE CBEACHUS O MEXaHUUECKOW BEHTHIIALIUY;
(bOpMyIIBI TS pacdeTa KOJMYECTBa 3arpsA3HEHHUN 1 KOJIMYECTBA BO3/1yXa, MOIJISKAIIETO yIAICHUIO U3
MIPOM3BOJICTBEHHOTO MIOMENICHNUS, Pe3ylbTaThl BceX paciyeToB U BEIOOpA HEOOXOAUMOT0 000PYIOBAHNS,
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BBITIOJTHCHHBIC IO YKAa3aHHOMY NPCIOAAaBaTCICM BaAPUAHTY, MPEACTABIIAOTCSA B BUJAC TCKCTA C
HeO6X0}_'[I/IMBIMI/I INOACHCHUAMMU.
3aaHus A caMOCTOSATENEHON PaboThI:
1. HSy‘II/ITL 0co0EHHOCTH pacucTa BEHTUIAIUHA IIPU HAJTMYUHU B BO3AYXE n30BITKOB BJIATH.
2. O3HaKOMHTBHCI Tpe60BaHI/I$[MI/I 1o BI)I60py BCHTWIATOPOB U BHGKTPOI[BHFaTeHeﬁ Ipyu HaJIW4WU B
yIansieMOM BO3yX€ BEIIECTB, CIOCOOHBIX 00pa30BaTh B3PHIBOOIIACHBIE CMECH C BO3IYXOM.
3. BBIICHUTH OCOOCHHOCTH pasMEIICHUA IPUTOYHBIX U BBITSAXXHBIX YCTpOﬁCTB B ITIOMCIIICHHUHN B 3aBUCUMOCTH
OT IMPUPOAHOI0 MPOUCXOXKACHUA U YACIBHOI'O BECa YAAIIACMBIX 3aI‘pH3HCHHI>i.
PekoMeHanuu 1o BhITOJHEHUIO 33/IAaHUI M ITOJATOTOBKE K JIaO0OpaToOpHOU paboTe

Ilepen kaxmoit saGopaTopHOU  paboTOl  OOydYalOmUKCS  JOHKCH  TOJATOTOBHTH
COOTBETCTBYIOIIMN TEOPETUYECKUII MaTepuai Mo JEKIHUOHHBIM 3alHUCIM, Ha 3aHSITHH MOIMOJIHUTH
€ro, O3HAKOMHTHCS C 33aJaHUEM, MPUOOpaAaMH M METOAMKOW BBHIMOJTHEHHs paboThl. [lomyck K
BBITNIOJTHEHHUIO JTa00OPAaTOPHOI pabOThl OCYILIECTBISIETCS MPernogaBaTesieM Mociie HHCTPYKTUPOBAaHUS
Y TIPOBEPKU 3HAHUI 00yYaroIerocs.

Jlis coBepIlIEHCTBOBAaHUSI TEOPETHMUECKUX W MPAKTHUYECKUX 3HAHUU, Kaxaas jaboparopHas
paboTa COACPXKUT KOHTPOJBHBIE BOMPOCHI M CHUCOK JuTeparypbl. CTyIeHT OTBEYaeT Ha
KOHTPOJIbHBIE BOIIPOCHI MPH 3alIUTe Ta00PaTOPHON pabOTHI.

PekoMeHyeMble HCTOUHUKH
Cson npasui. CII 60.13330.2016 OTonnienue, BEHTUIISALUSA U KOHIULMOHUPOBAHNE
BO3ayxa. AktyanusupoBanHas penakuus CHull 41-01-2003.
OcHoBHast TuTepartypa
1. bezonacHocTs xu3HeaearenbHocTu: yueonuk /Ilon pen. 3.A. PycramoBa. — 16-e u3.,
nepepad. u gon. — Mockaa: [lamkoB u K*, 2012. — 448 c.
JlononnurenpHas IuTeparypa

1. Oxpana tpyna. Yuebnoe nocodue / .H. Yensrmena.- bparck. [OY BIIO «bpl'Y»-

2005.- 81c.

2. O6muBuH, B. H. be3onacHOCTb KU3HEACITEILHOCTH B JICCONPOMBIIIUICHHOM

MIPOM3BOJICTBE U JIECHOM XO03siiicTBe : yueOHoe mocobue / B.H. O6nuBun, JI.U. Hukutun, A.A.

I'ypesuy; [Tox pen. A.C. lllep6akona. - 3-e u3., uctp. u goir. - Mocksa : MI'VJI, 2002. - 496 c.

KoHTponbHbIE BONIPOCHI /17151 CAMOIIPOBEPKHU
JlaTh XapaKTEpUCTUKY MEXaHUYECKOW BEHTUIISLINH.
Kakwne Buibl MeXaHW4eCKO BEHTWISALIMH BBl 3HaeTE?
VYkazarp ycloBUE BO3IYLIHOTO OanaHca B IOMELICHHH.
Vka3aTb OCOOEHHOCTM pa3MEUIeHHs] YCTPOMCTB Ul TOAAuM YHCTOrO BO3AyXa M yJaJEeHUA
3arpsI3HEHHOTO.
VYka3aTb OCHOBHBIE KPUTEPUU ISl pacieTa MEXaHUYECKOM MPUTOYHO-BBITSHKHON BEHTHIIALINU.
ITIK BpenHOro BelecTBa —1aTh XapaKTEPUCTHUKY.
Kak onpenenuTts Kjiacc OracHOCTH BPEIHOTO BEIIECTBA
Kakumu cioco6amu MOYKHO OTIpeIeIUTh KOJTMUECTBO BPEIHBIX BELIECTB B BO3AyXe?
[lepeuncnuTh OCHOBHBIE CIIOCOOBI OUHUCTKU 3arpsi3HEHHOTO BO3/1yXa

PoNbE

©oo~N O

JlabopaTopnasi pa6ora Ne 5

HccnenoBanue myma u cnoco0oB ero CHUKeHUs!
[{enp paboTel: HayuuThes onpenensats ypoBeHb IIyMa U BIOUPaTh 3(pPEeKTUBHBIN CITOCOO €T0 CHUKECHHS
3ajanue:
1. O3nakoMiIeHHE ¢ TPUOOpAMU TSl U3MEPEHHs ITyMa U JIa0OpaTOPHOM YCTaHOBKOH;
2. IPOU3BECTH U3MEPEHNE YPOBHSI 3BYKOBOTO JABJICHUS OT HCTOYHHKA IITyMa;
3. onpenenuts 3GHEKTUBHOCTH 3BYKOU3OIHPYIOIIET0 KOXKYXa;
4. naTh OIIEHKY Pe3yJbTaTOB U3MEPEHUN PACUETOB.

IopsiioK BBINOJIHEHUS:
Bo3zneiicTBie Ha OopraHW3M dYeJIOBEKa ITyMa W BHOPAIMH, MPEBHIMIAONINX IPEACIbHO-I0ITyCTUMbBIC YPOBHH,
MOTYT BBI3BaTh HapyIIeHHE KPOBOOOpPAIICHUS W PabOTOCTIOCOOHOCTH BHYTPECHHHUX OPraHOB YEIOBEKa. UeIoBeK

BOCIIPUHUMACT 3BYK MNOCPCACTBAM OpraHa CiyXa, KOCTCH ucpenia u mnpu 0COOCHHO MHTCHCHUBHOM 3BYKC — BCEM
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tenoM. llym m BuOpaumsi, mpeBbIMIAIONINE OMpPEICICHHbIC MOPOrOBbIE 3HAYEHHUS, HAHOCAT BpelN 3AO0POBBIO U
paboTociocobHOCTH JIONEH, HayWHAs OT cjnaboro IyMIEBHOTO M (U3UYECKOTO paccTpoiicTBa M KOHYAs
Cepbe3HBIMU 3a0o0sieBaHHAMH. Kpome TOro, miyM NPUBOAMT W K JSKOHOMHYECKHM IOTEPSIM, CBSI3aHHBIM C
MPOCTOAMH OOOPYHOBaHUS B CBSI3U C OOJE3HBIO WM TPEKAECBPEMEHHBIM YyXOJIOM Ta TeHcHio paboTHuka. OT
MHTEHCHBHOCTU LIyMa U3MEHSETCS] MPOLECC KPOBOOOPAIEHHS, YTO MOXET OBITh YCTAHOBJICHO IO COKpAILECHHIO
MHUHYTHOTO 00BheMa KPOBH M IO TIOBBIIICHUIO COMPOTHBICHUS MEPUPEPUNHBIX CTEHOK COCY/IOB M COKPAIICHUIO
MIPUTOKA KPOBH K KOKe. JJJTNTENbHBIA IITyM BBI3BIBAET TOPMOXKEHHE CEKPEIINIA CINIOHHBIX Kelle3, YCKOpeHne oOMeHa
BEIIECTB, N3MEHEHHUE NEKTPUIECKOTO COMPOTHBICHHUS KOKHOTO TIOKPOBA, CHIKEHHE €T0 TEMIIEPaTyphl, YCHUICHHE
ero NMoTeHNKaNa, HapyluieHue TyonHbl cHa. OCOOCHHO clielyeT yKa3aTh Ha TO, YTO BO3ACHCTBHE IIyMa BHI3bIBACT
TIOBBIIIICHHOE BBIIETICHIE TOPMOHA IMTOATIOYEYHBIX KeJle3 U apeHaInHa, KOTOPOEe BMECTe C M3MEHEHHSIMH JPYTHUX
MOKa3aTeNeH BBI3bIBACT CTPECCOBYIO PEAKIUIO OPraHU3Ma.

C uenpio OrpaHUYEHHS] BPEIHOTO BO3JCHCTBHUS MPOU3BOJCTBEHHOTO IIyMa Ha PabOYMX YCTaHOBICHBI MPEACIbHO
JIOTTyCTAMEBIE YPOBHH 3BYKOBOTO JIaBJICHHWSI M ypPOBEHb 3ByKa. llpm HOpMHpOBaHHMM ITyMa Ha pabo4YMX MecTax
permamMeHTrupyeTcs OOMuid MyM Ha pabodeM MecTe HEe3aBHCHMO OT YHCIIa MCTOYHWKOB IIyMa B IMOMEIICHUSX U
XapaKTepUCTUK KaKAOTO B OTAeNIbHOCTH. CiexyeT MpU3HATh, YTO B YCIOBHAX HPOM3BOACTBA B OOJBIIUHCTBE
CITy4aeB TEXHUYECKH CIIOKHO CHU3UTH IIyM 10 ypoBHeH 30...40 ab, mosToMy mpu HOPMHPOBAHUH UCXOAAT HE U3
ONTUMATBHBIX (KOM(OPTHBIX) YCIOBUH, a U3 TEPIIUMBIX YCIOBUH, T.€. TAKUX, KOTJa BPEIHOE BO3/ICHCTBUE ITyMa
Ha 4Y€JIOBCKa HEC NPOABIACTCA WX MPOABIACTCA HE3HAUYUTCIIBHO. I[aHHBII\/'I Q)aKT SABJISICTCA ITOKAa HEAOCTATOYHO
O6OCHOB3HHI)IM, IIO3TOMY HOPMBI IO IIYMY IMOCTOSHHO YKC€CTOYArOTCH. OpFaHBI ClIyXa 4€JIOBEKa BOCIPUHUMAIOT
3BykH ¢ yactoramu oT 16 mo 20 000 I'n, oaHAaKO HOPMHUPOBAHHE TMPOU3BOAST B TaK HA3bIBAEMBIX
CPEIHEreOMETPHUUCCKUX YaCcTOTaX BOCBMH OKTaBHBIX moiioc (63; 125; 250; 500; 1000; 2000; 4000; 8000 I'm).
Homnyctumbie yposuu myma ycranoBieHbl ['OCT 12.1.003—-83 «Illym. OOmiue TpeOoBaHus 0€30IaCHOCTH.

W3mepenne 1 HOpMUpPOBaHHE IITYMOB OCYIIECTBIISIETCS Yepe3 YPOBEHb 3BYKOBOTO AaBieHus L, nb:

L= 20|g1
Py
rae P - cpennee kBagpaTHUHOE 3HaYEHKE 3BYKOBOTO AaBieHus, [1a; Py - moporosoe 3HaueHne 3ByKOBOTO
nasnenns, Py = 2107 I1a, BOCTIPHHIMAEMOE YeTOBEUCCKHM YXOM.

[IponsBoacTBeHHOE 000pyHOBaHME XapaKTEPU3yeTCs YPOBHEM 3BYKOBOTO JaBieHus He MmeHee 80 b,
CHU3UTH KOTOPBIH BO3MOXKHO CPEIICTBAMH 3BYKOWM3OJIIIMHA U 3BYKOIOTJIONICHHUS, MEPOTIPUATHSIMHI CTPOUTEIBHO -
aKyCTMYECKOT0 XapakTepa, NMPUMEHEHHEM CpPEJICTB HWHAWBUIYaIbHOM 3allUThI, TIATEILHOW IOATOTOBKOW H
0aJlaHCUPOBKOI peXyIIero MHCTPYMEHTA.

Jus  3ammTel  4enoBeKa — HamOoliee  IIMPOKO  NPHUMEHSIOTCS ~ KOHCTPYKIIMH,  Ha3bIBaeMbIe
3BYKOM3OJIMPYIOIIUME KOXXyXaMH, KaOWMHamu (iiasi oOopyloBaHWSI W JUisi 4esiOBeKa). J[aHHbIE KOHCTPYKIMH
001aaf0T CBOMCTBAMH 3BYKOM3OJISIIIMK U 3BYKOIOTIIOMICHHUS. 3BYKOU3OIISIHSI - crioco0 ocialieHus myMa 3a c4eT
OTpPaKEHHUsS €r0 00paTHO K MCTOYHUKY OT OTPaXKIAIOIIe KOHCTPYKIINH; 3BYKOIOTJIONIEHHE - CIIOCO0 OocrabieHust
nrymMa 3a cueT TOrJIoNIeHus ero marepuayioMm. Jlrobas orpaxkjaromas KOHCTPYKIHS O0JajaeT 3TUMH JBYMs
cBoiicTBaMH. B KayecTBe CTEHOK KOXyXa WJIM KaOWHBI HCIOJB3YIOT MaTepHallbl OINpeNeseHHOH IUIOTHOCTH,
TBEPAOCTH, OOJafaroIye 3BYKOWM3OJIHMPYIOMUMH  CIOCOOHOCTSIMH:  CTallb, (haHepa, MHIOMAaTepUabI,
JIOPAITFOMUHUHN, CTEKJIO OpraHMYecKoe H.T.I. B MATKHX OrpaXJIeHHUSX - TIOTJOMAIONIEM CJIO0€ MPOUCXOIUT
pacceuBanue Imyma. [IpuMepbl TakuMxX OrpaKIEHUN - TEXHUYECKHMW BOMJIOK, MHUHEpaJibHas BaTa, CTEKJIOBAaTa,
nopoJoH, msarkasa [ABII u.t.o.

3BYKOM30JIMPYIOIINE KOXXYXH YCTaHABIMBAIOT Ha OOOpYyIOBAaHMH, KOTOpPOE HE TpeOyeT IOCTOSIHHOTO
MIPUCYTCTBHA oOrepaTopa (BEHTHISATOPHI, pyOWTENbHbIE MAIIMHBI, CTPY)KEYHBbIE CTaHKH, HU.T.I.); 000pyHOBaHHE
MPOXOJHOTO THIMA BO3MOJKHO IIOMECTHUTh B 3BYKOHM3OJIHMPYIOIIyI0 KaOwHY. [Ipym HEBO3MOXHOCTH 3allUTHTH
000pyIOBaHHE - JIECONMWIBHBIE paMbl, JIYNIMIbHBIE CTAHKH - COOPYXalOT 3BYKOM3OJHUPYIOUIYI0 KaOWHY Ui
omeparopa. B Takoii kabMHE BO3MOXKHO CO3[aTh HEOOXOAMMBIE MHUKPOKIMMATHYECKUE MapaMeTphbl M 3alUTHTD
YeNoBeKa MPAKTHYECKH OT BCEX JPYTHX BO3ZMOXKHBIX BPEIHBIX TIPOU3BOJICTBEHHBIX (PAKTOPOB.

Jnst u3MepeHusl mryma HCIONb3yeTcsl MPEeUU3HOHHbIE aKycTHUeckue npuoOopsl mymomepsl: BIIIB-003,
TYM-2M30 (mpousBojactBo Poccun); 00018, 00019, 00024, 00025 (npoussoxactsa ['epmanun); 2203, 2209, 2215
(mpom3BojicTBa JlaHWN) U ApyTHE.

Bce mrymomeps! HMEIOT 9acToTHBIE XapakTepucTuku A, B, C u [, BpeMeHHBIE XapaKTepuCTHKH — ObIcTpo (Fast),
meuieHHO (Slow), nmmynse (Impul) u mukossie (Pik).
XapakTeprucTHKa IIyMOMepa IO IIKaje A CIyKWAT Ul U3MEpPEHHs ypOBHS 3ByKa B ABA, OH MPHUMEHSETCS IS
OpPMEHTHPOBOYHON OIIEHKH BPETHOCTH IIyMa. XapaKTepHCTHKa IyMoMepa 1o Imkaje J[ mpumMeHseTcs Asl OIeHKH
ABUAIIMOHHBIX TYMOB.
XapakTepucTrKa nrymomepa 1o mxaine C xapakTepu3yeT oOuIuii (CyMMapHBIid IO OKTaBaM) YPOBEHbB IIyMa.

Bpemennsie xapakTepHCTUKH BBIOMPAIOTCS M3MEPUTENIEM B 3aBHCHMOCTH OT XapakTepa HryMa (ITOCTOSHHBIH,

HETIOCTOSIHHBIH, TIPEPBIBUCTHIN, UMITYJIBCHBIN) U (IFOKTyalluu MOoKa3aHui nmpubopa. B OONBIIMHCTBE ciiydacB MmpH
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W3MEPCHHH TPOU3BOJICTBCHHBIX IIyMOM O3 OONBIION OIMMOKW MOXHO TIOJNB30- BaThCS XapaKTCPUCTUKOM
«MEIJICHHOY, T.K. IIIyM HEMOCTOSIHHBIN.

[ITymoMepsl 0TE€YECTBEHHOTO M 3apy0eXHOTO MPOM3BOJICTBA MOTYT padOTaTh KaK CaMOCTOSITENbHO, TaK U B
KOMIUIEKTE C IPYTUMH IprOopamMu. B mepBoM BapuaHTe B KOMIUIEKT K IIyMOMEPY HEOOXOAMMO UMETh: MUKPO(]OH,
MUKPO(OHHBIA YCHIINTENb, COCAMHUTEIIBHBIM Ka0elh, MCTOYHHK muTaHus. Bo BTopoMm BapuanTte st OoJjee
JIETATPHOTO aHajh3a IIymMa K IIyMOMepYy MOTYT OBITh MOJKIIOYEHBI: IIOJIOCOBOW TPETHOKTABHBIM HITH
Y3KOMOJIOCHBIN (PHIIBTP, CAMOTIHICETI, aHATTU3ATOP CIIEKTPa, MPHOOPHI BEIYACIUTEIHHON TEXHUKH.

OOmwmii BUA U3MEPUTEIHHOrO TPAaKTa MoKa3aH Ha puc. 1.

M 1 2 L1

5

Puc. 1. Cxema u3MepUTEIHLHOTO TPAKTA:
M — mukpodomn; I — mrymomep; 1 — MukpohoHHBIN yCHIIUTEND; 2 — OKTaBHBIN (PUIBTP; 3 — caMomwcelr;
4 — ananmu3zatop; S — OBM.

[llymomep—ananu3arop crnektpa, Budbpomerp mopratuBHbi OKTABA- 110A (BHEemHMI BUI M 0003HAYEHHE
KHOIIOK Ha pHc. 4) MpeaHa3sHa4deH Uil W3MEPEeHUs CPeJHEKBaIPAaTHIHBIX, SKBUBAJICHTHBIX U ITUKOBBIX YPOBHEH
3ByKa, KOPPEKTHPOBAaHHBIX YPOBHEH BUOPOYCKOPEHUS, & TAK)KE OKTABHBIX U TPETHOKTABHBIX YPOBHEH 3BYKOBOTO
JIABJICHHUS U BUOPOYCKOPEHHMsI C IICJIbI0 OLICHKY BIIUSHMSI 3BYKa, MH(pa- ¥ yJIbTpa3ByKa M BUOpAIlMU HA YeJIOBEKa
Ha MPOU3BOJICTBE U B JKHIJIBIX M OOIIECTBEHHBIX 3[IaHUSX, OTIPEICICHUS aKyCTHYECKUX XapaKTePHCTHK MEXaHU3MOB

1 MalllvH, a TaKKC I HAyYHbIX I/ICCJ’IC}IOB&HHﬁ.
Bxoaroit passem

Brarounts/
BBEIKTIOTHTH
TIHTAHHE

nuxarop Bxox B pekHM

padoTsI ¢
3aIHCAMH JaHHBIX

Bxox B MeHIO
HACTPOGK: OTKAT
Ha IIar Ha3aj

CoxpaHHTh
JaHHBIE

Crapt/cTon

TIpueATE

; CO6poc H3MepeHHH
H3MeHEeHHA

VipasieHHe
nepeMeneHHeM
110 MEHIO H

HHIHKaTOpY

Puc. 3. Buemnnii Bua n onucanue kinasuil mymomepa OKTABA-110A

B pexxume uzmepeHus 3ByKa MopsioK paboThl MPHOOpa CIIEAYIOMINI:

1. [loaroroBka npubopa k padore. Hakpytuts MukpodoHHBIH Karncions Ha mnpeaycuiurens KMM400.
BeraButs npenycunurens KMM400 Bo BxonHo# pazbem npubopa OKTABA-110A.
2. Brkmrouenue mpubopa. Briouenue mpubopa ocyiiecTBisieTcss yaepskanuem kiasuinn BKJI/BBIKJI B

TeUeHUE IpUMepHO 1 c.
3.Hactpotika nmpubopa:
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3.1.  Tlocne BrmoueHus: npubdopa BeiOepuTe B MeHIO «Bb10op mpubopa» onuuio «3BYK» u naxxmure MEHIO
Jutst iepexojia B MeHro «Hactpoiikay.
3.2.  VYOenmutech, YTO B 6-if ONIMU YCTAHOBJIEHO IPAaBWIBHOE HANPSHKEHHWE HOJIApH3anuu Mukpodona. s
kancioneit BMK-205, BMK-201, 4165, MK221 HampsokeHue NOJIpH3allid AOHKHO ObITh paBHO 200 B
(ITonoxxenne BKJI). [Insa xancrons MP201 nanpspxenne nonsipuzauuu 0B (ITonoxxenune BBIKJD). [penycunurens
P110 npegnasHaueH TonbpKo s paboThl ¢ Karctoiaem MP201 (wmm apyrum ¢ HanpspkeHueM nosspusaryn 0 B).
3.3.  Ecnum BBI emaeTe 0HOBPEMEHHO C KOPPEKTHPOBAHHBIMH YPOBHS- MU 3BYKa BHJIETH HA dKpaHE CIICKTPHI
YpOBHEH 3BYKOBOTO AABJICHUS B OKTaBHBIX U 1/3-OKTaBHBIX MOJIOCAX YAaCTOT, TO yCTAHOBUTE B 4-1 OMLIMYN 3HAYCHUE
CIIEKTP JA. B mportusnoMm ciydae: CIIEKTP HET.
3.4.  Jlns co3maHMs NMpUMEYaHHs, KOTOPOE COXPAHSAETCS B MAaMATH BMECTE C M3MEPEHHEM, BBIICIUTE MEPBYIO
omuio Merto «<HACTPOUMKA» u nepeiiiute B peskuM peJakTHPOBAHMS KIIABHIIEH «JJA».

B cootBerctBuu ¢ 'OCT 12.1.029-80 «CpenctBa W METOIBI 3aIIMUTHI OT IIyMa)» yYCTAHOBJIEHA CJIEIYIOIIUI
KJaccu(uKanus CpeacTB U METOI0B:

1. CpenctBa m METOABI 3alIUTHl OT IIyMa MO OTHOMIEHWIO K 3aIWIIAeMOMYy OOBEKTY (KOJUIEKTHBHBIE,
WHJIMBHUTyaJIbHBIC).
2. CpencTBa KOJUICKTUBHOM 3alllMTHI 10 OTHOIICHHIO K MCTOYHHMKY BO30YXJIEHUS IIymMa (B MCTOYHHUKE, Ha

MyTH PacIpOCTPaHEHUS).
3 CpeacrBa 3amuThl OT MIyMa B 3aBUCHMOCTH OT HCIIOJIB30BAHUS JIOTIOJIHUTEIBHOTO HMCTOYHHKA SHEPTUU
(maccuBHEIC, aKTHBHBIE).

4. CpexctBa M MeTONBl KOJJIGKTHBHOM 3aIllMTHl OT IIyMa B 3aBHCHMOCTH OT croco0a pealn3anuu
(akycTHueckue, apXUTEKTYPHO-TNIAHUPOBOYHBIE, OPTaHU3AIIHOHHO-TEXHUUECKHE).

5. AKyCTHYECKHE CpEeACTBAa 3allUThl B 3aBUCUMOCTH OT TPUHIMUINA JEHCTBUSA (3BYKOU3OJISIIHUSA,
3BYKOITOTJIOIICHHE, BUOPOU3OIISIIIAN, IeMIT(QUPOBAaHUE, TIYIIATEH [ITyMa).

6. CpexncTBa 3BYKONOIJIOIICHUS B 3aBHCUMOCTH OT KOHCTPYKIMH (3BYKOMOTJIOMIAIOIINE OOJHIIOBKH,
00BbeMHBIE (IITYYHBIE) TOTJIOTUTENHN 3BYKA).

7. CpenctBa 3BYKOM3OJSIIIMM B 3aBUCHUMOCTH OT KOHCTPYKLIMH (3BYKOM3OJIMPYIOLUE OTPaKIACHMS,
3BYKOM3OJIAPYIOIINE KOKYXH, KAOWHBI, SKPAHHI).

8. nmymmreny myMa B 3aBUCUMOCTH OT TPUHIIMIIA JISHCTBUS (aKTHBHBIE, PEaKTUBHbBIC, KOMOMHUPOBAHHEIE).
9. ApPXUTEKTYypHO-TFIAHUPOBOYHBIE METOJIBI 3alIUTHI OT IIyMa (palMoHaJIbHOE pa3MelleHre 000py0BaHUs,
paboYMX MECT; CO3JJaHuEe IIYMO3AIINTHBIX 30H B MECTaX HAXOXKJICHUS JFOICH).

10. OpraHn3anOHHO-TEXHUYECKUE METOABl 3allUThl OT InyMa (MIPUMEHEHHE MAaJOIIyMHBIX MAallWH,
000pyZI0BaHMSI; UCTIOB30BaHHUE PAIIMOHATIBHBIX PEKHMOB TPYIa M OTJBIXA).

11. CpencrBa MHIMBHUIYaJdbHOM 3alllUTBl OT IIyMa B 3aBUCUMOCTH OT KOHCTPYKTHBHOI'O HMCIIOJIHEHUS

(BKIIQABINN, HAYITHUKH, TIJIEMBI, KACKH).
[Tpu BEIOOPE TOTO MJIM MHOTO CPEJICTBA CHIKEHHUSI IITyMa HEOOXOIUMO UCXOUTh U3 CICIYIOIINX JaHHbBIX:

. CHEKTPAJIHLHOTO COCTaBa IIyMa HCTOYHHUKA (LIIMPOKOMOIOCHBINH, HU3KOYACTOTHBINA, BBICOKOYACTOTHBIN);
. TpeOyeMoli BeTMUMHBI CHIDKEHUS [IyMa;
. MPOCTOTHI YCTPONCTBA, YI0OCTBA B AKCILTyaTaINH.

B cootBercTBHM 3aaHEieM, HEOOXOIUMO U3MEPHUTh YPOBHH 3BYKOBOTO JIABJICHHS, M3JTy4yacMble BEHTHIISITOPOM,
JI0 ¥ TIOCTIE YCTAaHOBKH 3BYKOW30JIMPYIOIIET0 KOXKyXa Ha BEHTUIIATOP.
[IpunnunuaneHas cxema 1a0OpaTOpHON yCTAaHOBKM IOKa3aHa Ha puc. 2. B kadecTBe HMCTOYHMKA HIyma
ucnosb3yercs: BeHTHsATop Tuna BI[-10, KoTOpBIi ycTaHOBIIEH B 3BYKOM30JIMPYIOIIEM KOXKYXE, H3TOTOBICHHOM H3
¢aneps! TonmuHON 10 MM, BHYTpEHHSS TOBEPXHOCTH KOXKYyXa O0NMIIOBaHA MEHOIIACTOM TOJMIKMHON 50 MM.
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Puc. 2. Cxema yCTaHOBKH:
M — muxpodon; Il — mpegycunurens; LI — mrymomep; B — Bentmiarop; 3K — 3BYKOM3OIUPYIOIIHIA
KOXKYX; 1 — cTeHKH KOXyxa u3 (aHephl; 2 — 3BYKOIOTIIOIAIONIUHN CIIOH U3 MIEHOIUTacTa
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BHauane wu3MepsIOTCS YpOBHM 3BYKOBOTO JaBJIEHHS BHYTPH KOXYyXa B OKTaBHBIX ITOJIOCAX
gactoT oT 31,5 mo 8000 I'm (monmoxxenne mukpodona I), a 3areM BHE KOXKyXa B TE€X K€ OKTABHBIX
nosiocax (monoxkenne mukpodona II). Ilo pasHocTH ypoBHEH, M3MEPEHHBIX BHYTPH U BHE KOXKYyXa,
ompenensercss  (akrtuueckas d(p(eKTHUBHOCTH  OocnabieHWss IIymMa  BEHTWIATOpAa 3a  CUeT
3BYKOM3OJHMPYIOIIUX CBOMCTB KOXKYyXa.

Jlanee mpOU3BOMAT MOCTPOCHUE YACTOTHBIX XapaKTEPUCTHKH IIyMa BEHTHIIATOPA C KOXYXOM U 0Oe3
KOKyXa B NPSAMOYTOJBHOW CHCTEME KOOPAMHAT, WCIOJB3Ys PAacUeTHBIE YACTOTHHIC XapaKTEPUCTUKU
TOYEK Ieperuda.

Pe3ynbraTel n3MepeHuii, BHIYUCICHUH YPOBHEH 3BYKOBOT'O JIaBJICHHSI CBOJSTCS B TaOJIHILY.

Tabnuna pe3ynbTaToB H3MEPCHUN W BEIYUCIICHHIA
YpoBHU 3ByKOBOT'O AaBlIeHUs, 1b, B OKTaBHBIX
I[TapameTps! 0JI0Cax 4acToT, ['1g
315 63 125 [ 250 [500 | 1000 2000 | 4000 8000

| L guge6/ P, 1B

| L pogec/ P, ab
i ALy, 1B
[\ LH’ b

\ LP 6/, 1b

VI LP c/k, nb
VIl A Lyye, 1B

ConocraBnenus ctpok I u IV mo3BonsioT caenarh BBIBOA O BEIMYWHE MPEBBIICHUS (HaKTHYCCKUX
YPOBHEN 3BYKOBOT'O JABJICHUS 110 OTHOIIEHUIO K HOPMUPOBAHHOMY 3HAYEHUIO.

ComnocraBnenust ctpok Il u IV MO3BOJIAIOT CJenaTh BBIBOJ 00 3(PEeKTUBHOCTH (JOCTAaTOYHA,
HEJ0CTaTOYHa) OcaabieHus IIyMa KOKyXOM.

ComnocrtaBnenust crpok III u VII mo3BossitoT chenaTth BbIBOJ O CXOJUMOCTH PACUYETHBIX U
AKCIIEPUMEHTAIBHBIX PE3YJbTATOB.
dopma OTYETHOCTH: KOHCHEKT, KOTOPBII BKIIOYAeT B ceOs KpaTKue TEOPETHUECKUE CBEACHUS O IIyMe,
€ro HOPMHUPOBAaHUM M HM3MEPEHUHU; MpUOOpax Il HM3MEPEHHS U CIoco0ax CHUXKEHHUS BPEIHOTO
BO3JECHCTBUS aKyCTUUYECKOIO W3JIYUEHUs; PE3YyIbTaThl U3MEPEHHUN U PEe3ylbTaThl pacyeToB. J[lemaercs
BBIBOJ] 00 7((PEKTUBHOCTH MPUMEHSIEMOT0 3BYKOU3OJIUPYIOIIET0 KOKYXa U CHUKEHUU YPOBHS 3BYKOBOTO
JABJICHUS C LENbIO TOCTIKEHHUS aKyCTHUECKOT0 KoMdopTa.

3aiaHus A CaMOCTOSTENILHON paboThI:
1.0O3HaKOMHTBCS CO CIIOCOOAMU CHUIKEHUS IIyMa.
2. O3HaKOMUTBHCA C KOJUIEKTUBHBIMM M HMHJMBHUAYaJIbHBIMH CPEACTBAMHU 3alIUTHI OT BO3JIECUCTBHS Ha
OpraHM3M 4YeJIoBeKa IIyMa U BUOpalUu.
3. O3HaKOMUTBCS C TMPEUMYIIECTBAMH  3BYKOM3OJUPYIOMIMX M 3BYKOMOIJIOMIAIOIINX MaTepUasoB,
WCIIOJIb3YEMBIX B COBPEMEHHBIX CTPOUTEIbHBIX KOHCTPYKIIUSX.
PexoMeHanmu 1o BBIMOJIHEHHUIO 33/JaHUH M MOATOTOBKE K J1ab0paTopHO# paboTte

[Tepen xaxmon mabopaTopHOi paboTON 00YJAIOMIUKACS JOJDKEH MOATOTOBUTH COOTBETCTBYIONTUIN
TEOPETUYECKUI MaTepuall IO JICKIMOHHBIM 3aIlUCSIM, Ha 3aHITUU IOINOJHUTH €ro, O3HAKOMUTHCS C
3aJjaHueM, NpubopaMu U METOAUKON BBIMOJIHEHHsS] paboThl. J[omyck K BBINOJHEHUIO J1ab0paToOpHOI
paboThl  OCYHIECTBISIETCS IpErojaBaTeNieM T0Cie HHCTPYKTHPOBAHUS W TPOBEPKU 3HAHUU
00ydJaromerocs.

JIsi COBEpIIEHCTBOBAHUS TEOPETHMUECKUX W TPAKTHUECKUX 3HAHMM, Kaxknas JiabopaTopHas paboTa
COJIEPKUT KOHTPOJIBHBIE BOIIPOCHI M CIIUCOK JUTEPATYpbl. CTYyIE€HT OTBEYAET Ha KOHTPOJIBHBIE BOIPOCHI
IpH 3aIuTe 1a60paTopHO paboTHI.

PexoMeH1yeMble HCTOUYHUKH
1. TOCT 12.1.003-83 Cucrema cranmaproB GesomacHoctu Tpyaa (CCBT). llym. O6ume tpeGoBaHus
6e3omacHoCcTH
2. TOCT 12.1.029-80  Cucrema cranmaptoB Gesomacuoctu tpyna (CCBT). CpeiactBa u  MeTOBI
3aIIUTHI OT IIyMa.
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OcHOBHas JuTEpaTypa
1. BesomacHocTs xu3HEnEATENEHOCTY: yueOHuk / [lon pen. D.A. ApycramoBa. — 16-e u3z., nepepad. u
mom. — Mocksa: JlamkoB u K*, 2012. — 448 c.
JlomonHuTenpHas IMTepaTypa
1.ToponioB B.A. Be3omacHOCTh KU3HENEATEIBHOCTH: TabopaTopHbIi npakTukym /B.A. Topomos, JI.A.
Kamamaukos. — bparck: bpI'TY, 2003. — 103c.

KOHTpOJIEHEIE BOMIPOCHI JIJIsl CAMOIIPOBEPKHU

1. JlaTh ompeneneHre U MePeUnCIIUTh XapaKTePUCTHKH IIIyMa
2. HazoBuTte npuOOpKI JJIsi K3MEPESHUS IIIyMa ¥ MPUHIIHIT JICHCTBHS.
3. KakoBo Bo3/elicTBUE IIIyMa HAa OPraHU3M YeI0BeKa

4. Kak oCyIecTBIsSIeTCSl HOPMUPOBAHUE IIIyMa.

5. Uro Takoe penmbert (ab), ¢ Kakoit MeTbI0 OH BBEICH?

0

7

8

9

1

. Uro Takoe 3Bykom3oisiua? [lepeuncinTs MaTepraisl, 00Iagarofe STHM CBOMCTBOM.

. Uro Takoe 3BykomnoriomeHue? [lepeuncnuTs MaTepuaibl, 00JIaJar0IIUe 3TUM CBOWCTBOM.
. Kak onpenensercs daxtrueckas 3pPeKTHBHOCTh 3BYKOM3OIHUPYIOMIETO KOXKyXa?

. Kak ompenensercss teoperndeckas 3pQGeKTUBHOCTh 3BYKOM3OIHMPYIOMIETO KOXKyXa?

0. Kak paccuutbeIBacTCsl 3BYKOU3OIAIHUS KOKyxa?

JlabopaTopHasi pagora Ne 6
HccnenoBanue HMCKYCCTBEHHOIO 323eMJIMTEILHOIO YCTPOIicTBA
[{enb paboTel: HayduThest IpOM3BOIUTE HCCIIEIOBAHNE UCKYCCTBEHHOTO 3236 MIIMTEIIBHOTO YCTPOKCTBA
TSt 00ecCIieYeHUsI AIEKTPOOE30MaCHOCTH PabOTaAIOIINX
3amanue: 1. O3HaKOMIICHHE C MOJIOKECHUSIMHU I10 3JICKTPOOE30MaCHOCTH.
2. O3HAaKOMUTHCA ¢ METOIUKON UCCIICOBAHUS U pacueTa HCKYCCTBEHHOTO 3a36MIIUTEIBLHOTO YCTPOMUCTBA.
3. IlpoBecTu pacueT u MpeaCTaBUTh CXeMY COSAMHEHUS TIPOU3BOICTBEHHOTO 000PYIOBAHHS C 3a3€MITUTEIIEM.
3amuTHOMY 3a3€MIICHUIO TIOJIeKAT METAIDTMYECKUE, He HaXOasAIecst B paboueM COCTOSTHUN IO
HaIPsKEHUEM YaCTU 3JICKTPOYCTAHOBOK U 060py,[[OBaHI/I$I, KOTOPBIC MOT'YT OKa3aThCA 110 HAIIPSKCHUEM
BCJICACTBUC MMOBPCKACHUA U30JIANHN. L[CIH) 3a3€MJICHHUA - CHU3UTH 10 0€e30I1aCHON BEIIMYNHEI HaIpsKCHUC
OTHOCHUTCJIBHO 3€MJIN, KOTOPOC MOKET IMOABUTHCA HAa MCTAJUIMYCCKHUX HCTOKOBCAYIINX YaCTAX IMPU IMOBPCIKACHUN
H30JIA0WU; IIPU HAJITMYNHU 3a3C€MIIAIOIICTO yCTpOﬁCTBa TOK 6y11eT IMPOXOAUTH OT MECTA IMMOBPECKIACHUA B 3EMIIIO.
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Puc. 1. 3azemnurensHble yCTpoiicTBa

1) eepmuxanvHulll mun (8 paspese); 0) pasmeujeHue GePMUKATLHLIX 3a3emaumenell 6 psao (8 niawe); 8) pasmeujeHue GePMUKATLHBIX
asemnaumeneti no KOHmMypy (6 niaue); 2) 20pu30HMANbLHLIL Mun (8 paspese); 0) pasmeujeHue 2OPU3OHMAIbHLIX 3A3eMIUMENel, YI0INCEHHbIX
1apannenvro (6 naaue); \, - onuna eepmuxanvrozo 3azemnumens, m; d- ouamemp eepmuxanvrozo sazemaumens,; L, - paccmosnue mescoy
sepmuranvroimu sazemaumensmu,; h, (N,)- enyouna sanoocenus 3azemaumeneit; t - paccmosnue om cepeoursl 3azemaumens 00 NOGEPXHOCMU
semnu; L., - Onuna coedumsioweti nonocel, by - wupuna coedunsiowei noaocel (20puzonmanvhozo 3zasemaumens);, |, - onuna
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20PpU30HMANIbHO20 3A3eMiumeins, Lz - paccmosinue Meofcdy napajiiellbHolMUu 3a3emMjiumenimu.

ConpoTHBIICHUE 3a3EMIIUTENSI 3aBUCHT OT yJIEIBHOTO COMTPOTUBIICHUS TPYHTA, TUTIA, PAa3MEPOB U PACTIOJIOKCHHS
2JIEMEHTOB, U3 KOTOPBIX 3a3¢MJIUTENb BBITOTHEH. Y ICIbHOE COMPOTUBIICHHE TPYHTA 3aBUCHT OT CTPOCHHUS 1
TeMIIepaTypbl TPYHTA, COACPKaHNS B HEM BJIarM U PaCTBOPEHHBIX BEIECTB. 3a3eMIIMTEIbHBIC YCTPONUCTBA OBIBAIOT
€CTECTBCHHBIC U UCKYCCTBEHHBIC. MICKyCCTBEHHBIE pa3/IeNsIFOTCS HAa BEPTUKAIBHBIC ¥ TOPU30HTAJIbHBIE (CM. puc.1).

JomnycTiMoe CONpOTHBIICHNUE PACTEKaHHUIO TOKa B JIFOOOM 3a3eMIIMTEIBHOM ycTpoiicTBe cornacHo [1YD 4 Om
(mpu U, < 380 B).

Hawnbonee gacTo MpUMEHSIOT BEPTUKAIBHBIE 3a3eMIIMTENN ¢ pa3Mepamu: auamerp 10-16 mM, mmuHa 2,5-5 M,
TOJIIINHA CTEHKHU TPyOBl He MeHee 3,5 MM. Pa3Mepbl rOpH30HTANTBHBIX 3a3eMITUTENEH: TOJIIUHA MTOJIOC He MeHee 4
MM, KpyTjas cTallb JUaMETpoM He MeHee 6 MM; AnuHa 3a3zemumreneit 15, 25, 50, 75, 100 u 200 M u paccrosiHue
MEXTy MapajijIeNIbHO YII0KESHHBIMU 3a3€MITUTENAMU OT 1 710 15 M.

Hcxonubie anHble sl pacyeTa BEIOUPAIOTCS U3 TAOHIIBI 110 3a/IaHHEO MPEToIaBaTelsl, pacyeT MPOU3BOTUTh
0 OJTHOM M3 MPEJICTABICHHBIX METOAMK (TOPU30HTAIBHBIN WM BEPTUKAIBHBIN THII).

I/ICXOI[HLIG JAHHBIC JIA pacyeTa BLI6I/Ipa}OTC§I us3 Ta6JII/II_[I>I 110 3aJaHUIO IPENoAaBaTeIsd.
BapuaHT 1 ]2 [3 |4 [5 |6 |7 |8 9 10 |11 J12 [13 |14 [15
HaumeHnoBanue eX JECOIMUIICHUA CyH_II/IJ'ILHHﬁ nex IeX OTACIKH eX IoAroTOBKHU CTOHHprIﬁ nex

3aIUIIAEMOT 0 ceipbst (LCTII)
00BeKTa

Hcnonuenue C TIyX03a3€MJICHHOU C M30JIMPOBAHHOMN C TJIyX03a3eMJICHHOH
CeTH HEUTPAIIBIO HEUTPAIIBIO HEUTPAJIBIO
Hamnpsoxkenue 380 B

ceTH

Tun BEPTHKAIbHBIN TOPU3OHTAJIBHBIN | BEpTHKaJIbHBII TOPU3OHTANBHBIN | BEPTUKAJIbHBIM
3a3eMJIUTEIIS
Pasmepsl
BEPTHKAJIBHBIX
3a3eMIIMTENEH:
{;, mHA, M 35 |40 4,5 40 |45 50 35 |45 4,0
d, mmametp, mm | 10 12 14 16 12 14 10 11 12
By, IIMPUHA 25 |25 30 40 | 40 35 35 |35 40
II0JIOCBHI, MM
Lo/C 1 |1 2 2 |2 1 2 |3 1
Pa3smepsl
TOPU30HTAIBHBIX
3a3eMJIMTENEH:
Ly, JUITMHA, M 15 25 50 25 50 75
By, ITUPUHA, MM 40 30 20 20 25 30
L., M. 1 2,5 5,0 10,0 | 2,5 1
['my6una 3ao-
KEHUsSI 3a3eMJTH-
teneit hy(hy), M
Pacmionoxenue B A TapaJuIebHO IO KOHTYpY TapauIeIbHO 10 KOHTYPY
3a3eMinTenen
I'pyHT CYTIIMHOK Cynech TJINHA CYTJIMHOK
BrnaxnocTth MaJl | HOpM | IIOB | Majl | HOPM | OB | Mal | HOPM | MOB | Mal | HOPM | HOB | MaJl | HOPM | MOB
TpyHTa
Knumarnaeckast | I Il v I I | v Il I | | I 11 v
30Ha

o6 07 |08|04)| 05 |06|08)| 07 (07|06 ]| 07 |08|06]| 07 |08

[TopsiAOK BBITOTHEHUSI:

1) Ompenenuth KiIacc IOXAPOONACHOCTH ¥ B3PBIBOONACHOCTH, CTENEHh OMACHOCTH TMOPAKEHUS
3IEKTPOTOKOM;

2) ompenenuTh R, - 1OIMycTUMOE CONTPOTHUBIICHUE PACTEKaHUs TOKa B 3a3emuintene, R, =4 Owm;

3) onpenenuTh NPUOIIKEHHOE YIEIBHOE COMTPOTHBIICHNE TPYHTA, PEKOMEHAYEMOE JUTS PACUYETa, Pragn, OM "M

4) onpenenuTh KOd(pGUUMEHTH ce3oHHOCTH s BeprukanbHoro (K.,) u ropusontamsHoro (K.;)
3a3CMIIATEIICH ;
5) ompesieuTh PaCUETHOE CONPOTUBIIEHUE TPYHTA JUIsl BEPTHKAIBHBIX 3a3€MIUTENEH Ppacus.
Ppacu.s = Pra6n Kc.Bv Om- M;
6) onpeaenuTh pacueTHOE CONPOTHBICHUE TPYHTA AJISl TOPH30HTAIBHBIX 3a3€MIIUTEICH Ppace r.
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ppac'{.r = pTa6n Kc.r., OM ' M,
7) ONpeneNnuTh PacCTOSIHUE OT TIOBEPXHOCTH 3EMIIH JI0 CEPEIUHBI BEPTUKATBLHOTO 3a3eMIUTeNs (cM. puc. 1, a)
t, M,

t=hB+€—B,M;
2

8) ompenenuTs COMPOTHBIICHNE PACTEKAaHUIO TOKA B OJJHOM BEPTHUKAIFHOM 3a3eMinTene R,

P pacu.s. 20 1 4t + /¢
R, =0,36600% | 1g. 20 | =g
0 d 24—,
rae IB - JIMHA BEPTUKAJILHOI'O 3a3€MJIMTCIIA, M, d - AUaMETP BEPTUKAJIBHOI'O 3a3€MJIIUTCIIA, M;;
9) OIpeNEIUTh TEOPETHYECKOE YHUCIO BEPTHKAIBHBIX 3a3€MIUTENEH Ny, , 1T,

R

B

R " Nus.
rae R, - JIOITyCTUMOE COTIPOTHUBJICHUE pacTeKaHUIO TOKa B TpYHTE,
R,=4Owm;

10) ompenenuTs KO3(h(GHUIMEHT HCIONB30BAHUSA BEPTUKAIBHBIX 3a3eMIIUTEICH T, NPU PACHOJIOKEHHH MX COTIIACHO
MCXOJHBIM JIAHHBIM ¥ MPH 3aJaHHOM OTHOIEHUH L,/l,;
11) onpeaenuts NOTPEOHOE YUCIO BEPTUKATBHBIX 3a3€MIIUTEIICH 1, , C Y4CTOM KOI(D(GHUIHCHTA UCIIOIb30BAHUS 1y 5

,OM,

n

T.B. ! mT !

B

n ne — —R , IOT
x Mis.
12) OIPCACIINTL PACYCTHOC COINPOTUBJICHHUC PACTCKAHWIO TOKAa B BCPTUKAJIBHBIX 3a3CMIIUTCIIAX Rpacq.B.a OM, 663 ydueTta
BIIMSIHMS COE€IUHHUTEILHOM ITOJIOCKHI

R — R B .
pacu.B. n '
n.B. . Tll/l.B.
13) onpenenutp U3 3agannoro cootnouenus L,/l, paccrosinne Mexay BepTHKAIBHBIMU 3a3eMIUTEISIMHE Ly, M;
14) onpenenuTh IIMHY COCTUHHUTEIEHOW MOJOCH L, M:

Lc,n = 1’05 LB (nl'l.B. -1), M;

15) ompenenuTh COMPOTUBIEHUE PACTEKAHWIO TOKAa B TOPU3OHTAILHOM 3a3eMIIMTENIE - COCTUHUTENbHOU mojioce R, ..

(py My =1)
R 0 366 ppacq.r. I 2L20n O
r.ear. 2! L g h y UM,
C.II. B : BH

TJIE Ppaca.r. -~ CM.opMyiy (5.2); By - IIMPUHA COEMHUTENIBHOM MOJIOCHL, M;

16) ompenenuTh KOA(PQPUIUEHT HCIIONB30BAHUS TOPU3OHTAIBHOTO 3a3€MIUTENS 1), W PAacCUUTaTh COMPOTHBICHHE
pacTeKaHUIO TOKA B TOPU3OHTAIILHOM 3a3eMJIUTENE

R pacar. = n# IJIE N, - YMCII0 COEAMHHUTENBHBIX T10JI0C, N, = 1;
T : nI/LFA
17) onpenenuth 0OlIlee pACUETHOE TEOPETHYECKOE CONPOTHBIEHHE DACTEKAHMIO TOKA B BEPTHKAILHOM M
FOPHU30HTAIILHOM 323EMIUTENSAX, R s sy, OM,

R ‘R

pacd.B. pacu.T.

R - 1
pacd.B.T. R +R

pacu.B. pacu.r.

8) BeIOpaTh MaTepuan u cedeHNe COSAMHUTENBHBIX MPOBOJHIUKOB ¥ MarUCTPAIHbHOMN IIIHHBEI.

@dopMa OTYETHOCTH: KOHCIEKT, KOTOPBIA BKIIOYAET B ce0Sl KpaTKUE TEOPETHUYECKHE CBEACHUS O
ANIEKTPOOE30MMacHOCTH, €€ Ha3HAYSeHWH W OCHOBHBIX CIIOCO0AX 3alIWThl MEpCOHANa MPH BHIMOJHESHUH
TEXHOJIOTHYECKUX OIepanuid. Pe3ynabpTaTel Uccae1oBaHUS M pacyeTa UCKYCCTBEHHOI'O 3a3€MIIMTENILHOTO
YCTPOKMCTBA CIIETyET COMPOBOXKIATh HEOOXOAMMBIMU MOSICHEHUSIMA W KOMMeHTapusiMu. [1o pe3ymnbraTam
NPOBEIEHHBIX PAcCUeTOB JesaeTcs BBIBOJ 00 3((EKTUBHOCTH 3a3€MIIUTEIIBHOM KOHCTPYKIMU IMyTEM
CpaBHEHWSI C JIOIYCTHMBIM 3HAUYEHHEM COITPOTHBIICHHUS PACTEKaHUIO TOKA B TPYHTE.

3aaHud JUIs CaMOCTOSITENIbHOU PabOThI:

1. O3HaKOMHUTBCS C BO3JECUCTBHEM JJIEKTPUYECKOTO TOKAa HA TEJO YEJIOBEKa, HOPMHUPOBAHHBIMU
3HaYEHUSMHU BEJIMYMHBI CONPOTUBIICHUS, TOKA M HAPSKESHUS.

2.M3yunTh TEXHUYECKHE CIIOCOOBI 3aIUThI YEJIOBEKA OT MOPAXKEHUS DJICKTPUIECKUM TOKOM.

3. N3yunTh BO3JEiCTBHE HA YelloOBEKa aTMOC(EPHOTo AIEKTPUYECTBA U BO3MOXKHBIE CHOCOOBI 3alUTHI
YeJI0BEKa.
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PexoMeHnaanuy rno BbIMOJIHEHHUIO 3aJIaHUH U MOATOTOBKE K J1IabopaTopHOi pabote

[Tepen xaxmoit nabopaTopHON pabOTON OOYYAIOUTUIICS TOKEH MOATOTOBUTH COOTBETCTBYIOLTUI
TEOPETUYECCKHUIA MaTepHaj MO JICKIMOHHBIM 3aIKCSIM, Ha 3aHSATHH TONOJHHUTH €r0, 03HAKOMHTBCS C
3alanueM, npudopaMyd W METOIMKOW BBITIOTHEHHS pa0oThl. J[OMyCcK K BBITIOJHEHUIO JTab0paToOpHOI
paboThl  OCYHIECTBISICTCS —IPENoJaBaTeNieM TI0CIe WHCTPYKTUPOBAHUS U TIPOBEPKH 3HAHUIA
00y4Jarouierocs.

JJisi COBEpIICHCTBOBAHUSI TEOPETHUECKUX M TPAKTUYECKUX 3HAHWM, Kaaas jaboparopHas pabora
COJICP’KUT KOHTPOJBHBIC BOTIPOCH M CIIUCOK JHUTEepaTyphl. CTYJEHT OTBEYaeT Ha KOHTPOJBHBIE BOIPOCHI
MIPH 3aIUTe JTabOPaTOPHOU pabOTHI.

PexoMeHyeMble HCTOUHUKH
[IpaBuna ycrpoiicTBa 3nekTpoycTaHoBoK 11YD
OcHoBHas TuTeparypa
1. bezonacHocTk xu3HeAeaTepHOCTH: yueOonuk /Ilox pen. D.A. Pycramosa. — 16-e u3.,
niepepad. u gom. — Mocksa: JlamkoB u K*, 2012. — 448 c.
JlononHuTenpHas Mreparypa
1. Oxpana tpyna. Yuebnoe nocodue / I.H. Yensimensa.- bparck. 'OY BITIO «bpl'¥»- 2005.-

8lc.
2. O6nmuBuH, B. H. be3zonacHOCTb KH3HEAEITETLHOCTH B JIECONPOMBIIIIICHHOM IIPOU3BOJICTBE
1 JIECHOM X03s1HicTBe : yuebHoe nmocodbue / B.H. O6nusun, JI.U. Hukutun, A.A. I'ypesuy; [Tox pen.
A.C. lllep6akoBa. - 3-¢ u3., ucrp. u goim. - Mocksa : MI'YJI, 2002. - 496 c.
KoHTpobHBIE BOIPOCHI JUIS CaMOIPOBEPKU

1. Tlepeuncauth (HaKTOPHI, BIUSIONIME HA UCXOJ IOPAKEHUS JICKTPHUSCKUM TOKOM

2. llepeuncnuts TeXHUYECKHE CTIOCOOBI 00ECIIEYCHHUS IIEKTPOOE30TIACHOCTH

3. Kakwue BuIpI 3a3eMIUTETHHBIX YCTPOWCTB BEI 3HaeTe?

4. TlepeyucnuTh pa3Mepbl BEPTUKAIBHBIX 3a3EMIIUTEICH.

5

6

7

[lepeuncnute pasmMepsl TOPU30HTAIBHBIX 3a3eMIIUTENEH
VYka3aTh BEIMYUHY JOIIyCTUMOIO CONPOTUBIICHHS PACTEKAHHIO TOKA B 3eMJIE
. YKazaTh BEJIMYMHY CONIPOTHUBIICHUS Tella YeJIOBEKa, IPUHATYIO JUI1 PacueTOB

9.2. MeToanyeckne YKa3aHHUs 110 BHINOJHEHHI0 KOHTPOJIbHON PadoThl
Tema. OGecnieueHre 6€30MaCHOCTH B YCIOBUSAX YPE3BBIYANHBIX CUTYaLlU MPUPOJIHOTO MPOUCXOKICHUS

ConepxaHue KOHTPOJIBbHOM paOoTHI.
Beenenue
1. Xapakrepuctuka YC mpupoJHOTro XapakTepa-3eMIeTpsICeHUs
2. OueHka 00CTaHOBKH P 3€MJIETPSCEHUHU — pacueT CTETIEHU Pa3pyIIeHUs TPOU3BOICTBEHHBIX WIIU
SKUJIBIX 3JaHUH
3. [lepeuenn MeponpusATHiA, HaNTpaBICHHBIX Ha JUKBHAANNIO TTocieacTBuii YC.

Wcxonnple qaHHbIe 7151 KOHTPOJIBHOM pabOTHI (3eMIIeTpsICEHNE).

Bapu- HHTEHCUBHOCTD I'myGuna Paccrosinue ot | XapakTepucTuka IpyHTOB XapaKTepucTuKa
aHT 3eMIleTpsiceHus, JO, | THIOLEHTpPa, M SMULEHTPA, KM 3l1aHuUs1/ ITAKHOCTh
Oamn
1 5 20 15 I'paBwuit/mecuanbiii HepessiaHOE/2
2 6 50 30 [[Te6eHb/M3BECTHSK Kupnnanoe/4
3 7 20 8 HacsimHoii/rumc [IpomeimurieHrOE/2
4 8 25 25 HaceimHo W/ TnrHUCTHIH Kuprimanoe/3
5 9 30 20 Hacwimuoi/rpanut HepessiaaOE/ 1
6 10 25 20 HaceimHo#/mecuanslii Kupnmunoe/1
7 8 40 25 [le6enn/mecuanbii ITpomsinuieHHOE/ 3
8 6 20 10 I'paBuit/rnuHUCTBIN Hepessnuoe/2
9 7 30 15 HacpinHoli/mecuansrii Kupnnunoe/1
0 9 50 35 HacrsimHoii/rumc IIpomemurenaoe/1
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Kpatkas meToarKa OIeHKH OOCTAaHOBKY U CTEIICHU Pa3pyIICHUS 3IaHHH.

3emMileTpsiceHUe — 9TO BHE3arHOe 0CBOOOX/ICHNE OTEHIMAIbHON YHEPTHH 3eMHBIX HE/P, KOTOpoe nprodperaer hopmy
yJIapHBIX BOJH M yIIPYTuX KojeOaHuii (ceicMUYecKue BOIHBI), pacpOCTPaHSIOINECS B 3¢MJI€ BO BCEX HAIPaBIICHUSX.

ITo MecTy BO3ZHHKHOBEHUS PA3IMUAlOT: KPAeBbIC U BHYTPUIUINTOBBIC (BHYTPCHHHUE) 36MIICTPSICEHHS;

I10 TEHE3HUCY: TEKTOHUYECKHE, BHI3BAHHBIC HATIOJIHEHNEM BOJOXPAHWIIHIL, BEI3BAHHBIC BYJIKAHHUECKOH AEATEIbHOCTHIO;

I10 XapakTepy OMacHOCTH: KojebaHne (yHTa, TOABMKKH TI0 pa3pbIBaM, IlyHaMH M CEHIIH, BTOPHYHBIE OMTACHOCTH.

Ouar 3emJeTpsiCeHUS - 00JacTh BO3HMKHOBEHUS ITO/I3€MHOTO yAapa, MPeACTaBsieT cOO0H HEKOTOPHIH 00BhEM B TOJIIE
3eMJIH, B TIpeJiesiaX KOTOPOTO MPOHUCXOAUT MPOLECC BBICBOOOXKICHHUS HAKAIIMBAIOIIEHCS THTETPHOE BPEMSI SHEPTHH.

I'mnoneHTp - TOUKa, YCIOBHO BBIACIEHHAS B ICHTPE 04ara 3eMJICTPSICCHHUS.

DONULEHTP - POESKIMS TUIIOIEHTPA Ha MOBEPXHOCTh 3EMIIH.

CeiicMuueckre BOJIHBI - KOJIEOAHHs, PaclpOCTPaHSIONIMECs B 3eMjle OT odyara 3eMJICTPSICEHUsI, B3PHIBOB U JPYrHX
HCTOYHHKOB.

AHanu3  CeHCMHYECKMX, TEOJIOTMYEeCKMX W  Ieo(HU3MYEeCKUX JaHHBIX MIO3BOJISIET 3apaHee HAMETUTh Te
obymactu, rae cieayeT OXHAaTh B OyAymleM 3eMIICTPSICCHHE M OLEHHTh  MX  MAaKCHUMAJIbHYI0  HMHTEHCHUBHOCTB.
MHTEeHCHBHOCTR 3€MJICTPSICEHUST OIICHWBaeTca 1Mo 12-0amrpHol ceficmrdeckor mkame (MMSK-86)/ [lns sHepreTmueckoit
KITACCH(UKAIINH MTOJTB3YIOTCS MATHATYION. Y CIIOBHO 3eMIIETPACEHUS TIOIpa3IestoTest Ha cinabbie (1-4 Gamna), cumbHbIE (5-7)
0auIoB H pa3pymuTenbHbIe (8 1 Oonee OamIoB).

VIHTEHCHBHOCTD 3eMIIETPSICEHHS - HEKOTOPBIH KaueCTBEHHBIH MOKAa3aTeNb MOCIEACTBUN 36 MIIETPSCCHHUS B ONIPEAECICHHOM
MEcCTe, XapaKTEepHU3YIOMNHA pa3Mep yiepoa, KOJINIECTBO XKEPTB U XapaKTep BOCIIPHUATHS JIIOABMH BO3ICHCTBHS MOPaKaIOMNX
(haxTopoB. 3mepsiercst B 6amax.

MaruuTyza - Mepa oOlLIei SHepriK BOJIH, ONPEAENIAeTCs U3 HaOJIIOACHUIH Ha CEICMUUECKUX CTAHIMAX M BBIPAXKAETCs B
OTHOCHUTEINIbHBIX eanHuIax. Camoe CHIbHOE 3eMJIETPSICEHUE NMEET MarHUTY 1y He OoJiee 9 6aiioB.

1. OmpenensieM SHEPTHUIO, BBIACTSIONTYIOCS MPpH 3emieTpsiceHun  (J1x),

E=10-(5,24+1,44M),
rae M - Maroutyja - MOIIHOCTb 3CMJICTPSACCHUA, BbIpaKCHHAsA MaKCHUMaJIbHOMN aMHHHTyHOﬁ CMCIICHHUA IIOYBbBI B MM Ha
paccrosiauu 100 kM 1 u3mMepsiemas B O6aniax mo mkane Puxrepa (0-9) u paBHast

vy _J9E-524
1,44
2. OnpenensieM MHTEHCUBHOCTh 3eMJICTpsiceHMs J (3Heprusi Ha MOBEPXHOCTH 3€MJIM) - KoJeOaHHUs TpyHTa y MOBEPXHOCTH
3eMJIH, KoTopast usmepsiercs mno mkaie MSK-64 B 6amnax (0-12)- mikana Mepkamnu.
a) MakcUMaJlbHasi HHTCHCUBHOCTH B SIHUIICHTPE 3eMIleTpsiceHus (Jg) ompenensercs mo Gpopmyiie
Jo=1,5M-3,5Igh+3,
rae h - rmy6Guna runoneHTpa semierpsicerus kM. CreoBarenbHo, Marauryaa (M) MoskeT ObITh HaliieHa 1o Gopmyie:

M Jo+3.5Ilgh-3
15

6) WHTCHCHBHOCTH 3€MIIETPSCEHHS  Ha PACCTOSHUHU OT €r0 SMHUICHTpa (AMHULEHTPAIBHOE PACCTOSHHUE) M OJHOTHITHOTO

TpyHTa omnpezensiercs no popmyne:
J=1,5M-3,5 Igv/ R? +h? +3;

B) pearbHyI0 WHTEHCHBHOCTD (J,) 3eMJICTPSICCHHUS, YIUTHIBAIONIYIO BIUSHHUE TUIIA TPYHTA ITOJ 3aCTPOWKOW  H Ha
OCTAJEHOM OKpY’KaIOMIel MECTHOCTH, MOYKHO OIIPEeIUTh 1o popmyrie

‘]p = ‘]6 - (A\]ﬁ - A\]),
rae AJ - mpupamieHue OaTIBHOCTH Al TPYHTA, HA KOTOPOM TOCTPOEHO 3JaHue (M0 CPaBHEHHIO C TPaHHUTOM); Alg -
IpupalieHne 0aTbHOCTH VIS TPYHTA B OKPY’KaroIe MecTHOCTH (Tabi.2).

Ta6nura 2
BenuuuHbl npupalieHus HHTCHCHBHOCTH 3eMIIETPSICEHUsI B 110 THITY TpyHTa (AJ U AJg)
Ne Tun rpyHTra Ad, AJs
1. I'panut 0
1 W3BecTHAK 0,52
3. I{ebeHn, rpaBuii, raibKa 1,36
4. [NomyckanbHbIE TPYHTHI (THIIC) 0,92
5. IMecuansie 1,6
6. I'muaucTeie 1,61
7. Hacrpimaeie 2,6
3. OmnpezensieM pacCTOSHUEC OT SIHICHTPA, Ha KOTOPOM BO3MOJKHO BO3HMKHOBEHHC KOJICOAHHH ONpEHCICHHOM
HHTEHCHBHOCTH.
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0,57(Jg—J;
R=h-v/10%%"79) 1 (genn).
4. OmnpenenseM BpeMs IPUX0J1a POAOIBHBIX celicMudeckux BoyH (1 daza 3emmerpsiceHus)
2 2
VR +h
t = BV (c)
p

rne Vpp - CpeaHsisi CKOPOCTh PacHpOCTPaHEHHs MPOIOJIbHBIX BOJH, KM/C (i1 TpanuTa Ve = 6,9 kM/c, ocasouHbIx nopoa Ve
= 6,1 xm/c). 3gaHNs MOTYYaIOT HE3HAYUTEIBHBIC TTOBPEKICHNS.
5. OmpenenseM BpeMs IPUX0/1a TIOBEPXHOCTHBIX CECMUYECKHX BOJH (TJIaBHas (pa3a 3eMieTpsiceHus )

h R
tH = \/— + V ,
1P 1108
rne Vyop - CpeIHss CKOPOCTh paclipoCTPaHEHHUs TOBEPXHOCTHBIX BOJH (1711 rpaHuTa Vo = 5,6 KM/c; m1eOeHb, TpaBuii, rajibka
- 1,5 kM/c; mecyaHslid TPyHT - 1,2 KM/C; ITTMHUCTBIN TpyHT-1 KM/c; HackImHO# rpyHT-0,35 KM/C).
.MHTepBan BpeMeHn OT HACTYIUICHHS TIepBOil (ha3bl 3eMIIETPSICEHMS 10 HACTYIUICHHS TIaBHOU a3kl (At) cremyrommid:
At=tg—t;

ITo pe3ynbTaTaM pacdeToB cileryeT ONpeeUuTh CTENEeHb pa3pyIIeHUs 30aHUH 1 BO3MOKHOCTh UX BOCCTAHOBIICHUS. 3MaHUS
MOJTYYaroT ONIPEACICHHYIO CTeTeHb paspymmeHus (Tabdm,3). [To pacueTHOMY BpeMEeHHM NIPUXOAA MPOIOIBHBIX CEHCMUIECKUX
BOJIH U HACTYIUICHUS IVIaBHOH (ha3bl 3eMIIETPSICECHNS HEOOXPOANMO CIENaTh 3aKJII0YEHHE O BO3MOKHOCTH ITOKHHYTh
MIOMEIIEHUE Yepe3 IBaKyallHOHHBIC ITyTH

Tab6muma 3
CreneHu pa3pyLieHHs 30aHUH 1 COOPYKESHHUH MPU 3eMIICTPICCHUSIX
WurencusHocTs (1), Tun 3emnerpsiceHus Marsuryna [Mocnencrus pa3pyeHus
(mrkama M8K, 6am)
4 CpenHee yMepeHHOE 3 PaspymieHne ocTekneHus, OIyIaloTCsl TOTIKA
B IIOMELICHHSX
5-6 CuibHOE 5 CpenHue paspylmieHHS ACpPEeBSIHHBIX 3IaHUM,
cyabble - KUPIHYHBIX
7 OdeHb CHITBHOE 5,5-6 CuipHBIE pa3pyIIeHUs [epeBSHHBIX 3TaHUMH,
CpeHHe-KUPITHYHBIX
8 PaspymmrensHoe 6-6,5 CuipHBIE  pa3pymICHUS  KUPIUYHBIX |
MPOMBIIICHHBIX 3/[aHUH, TPEIMHBI B
9 OmycTomuTenpHOe 7 CunbHBIE pa3pyLIeHUs JTIOObIX 3aHUMH, pa3pblB
KOMMYHUKaIUH
10 YHu4TOXKAaromee 7,5 OO6BaJbl, pa3pyllieHue MarucTpanei
11-12 Karactpoduueckoe, abco- 8-9 [MomHOE  paspymeHne 30aHWN,  OMOJN3HH,
JFOTHO® o0BaBL. V3MeHeHNe TeueHH s peK U penbeda

PekomeHnyemas aureparypa
1. Jlanuna, C. ®. PacueTr 30H Ype3BBIYAMHBIX CUTyallUd MPHPOJHOTO M TEXHOTEHHOTO XapakTepa : METOI.
ykazanus / C. @. Jlanuna. - bparck : bpI'TV, 2001. - 58 ¢
2. Kapakesin B.1. Be3onacHocTh %u3HenesITeNbHOCTH: YueOHHUK 1 nnpakTukyM / B.W. Kapakesn, .M. HukynuHa.-
2-e u3j., nepepad. u gon. — Mocksa: FOpaiir, 2015. — 330 c.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX ITPU
OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIIJINHE

HNndpopmanmonHo-kommyHnukanuonsslie Texuonoruu (MKT) — npenogaBaTens ncnonb3yeT Ams:

- TOJy4eHUs: HHPOPMALIMH MPH MOATOTOBKE K 3aHATHUSM,

- CO3/JaHMsI PE3EHTAMOHHOTO COMTPOBOXKICHUS JIEKIUH;

- paboTHI B AJIEKTPOHHON MH(POPMAITMOHHOU Cpeae;

- IaKeT MPUKIAAHBIX porpamm Microsoft Imagine Premium, Bxirouast iepedeHb MpOrpaMMHOTO
oOecrieyeHns, THPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
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11. OMUCAHHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJINMOM

JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA 1TO JMCIIUIIJIMHE

Haumenosanue

Buo
[ ayoumopuu He[:;i;zz) Z:ZZZZOZO Ne I13, No JTk
1 3 4 5
JIk Komnexcnas MapkepHas J10cka, Nol -Ne§
naboparopust IECHOTO TEJICBU30D
X0351CTBA, TAKCALIMH JIeca
U JPEBECUHOBEACHUS
JIP JlaGopaTopus KIESHBIX MapkepHas J1ocka, JIP Nel - Ne 6
MaTepHaJioB U 3alIUTHO- MIPOEKTOP, IKPaH
JIEKOPAaTUBHBIX MOKPBITUI
Ha JIPEBECUHE
CP Uwuranbubiii 3ai1 Ne 1 10 I1K i5-2500/H67/4Gb
Kp (monuTop TFT19 Samsung);
npuntep HP LaserJet
P2055D
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanune ¢poHIA OLEHOYHBIX CPEACTB (ACIOPT)

Ne
KOMIIe DJieMeHT DOC
Pa3zgen Tema
TEeHIH KOMIIETeHIIMH
"
3. besomacnocts | 3.1 BezonacHocts | Bonpocul k
B YPE3BBIYANHBIX | KHU3HEACITEILHOCTH B | 3auemy
curyanusx (UC) | ycrmoBusix — upesBbrvaiinbix | 1.1 —1.13
CUTyalluii MPHUPOJHOTO U
CIIOCOOHOCTh TEXHOTCHHOTO
HCIIOJIb30BaTh IPUEMBI TIPOUCXOXKICHUS
OK-9 OKa3aHHs, METOIbI 3.2 HEraTHBHOE
3aIlUTEI B YCIIOBHUAX BO3JIcHiCTBHE HA YeJIOBEKa U
Ype3BbIYalHbIX CUTYalUH cpey OOMTaHHS B3PHIBOB U
MOXKapOB
3.3 UC Ha XUMHYECKHU-
ONACHBIX 00BEKTAX
3.4 Pagnanuonsas
0€301MacHOCTh
CIIOCOOHOCTD 1. UYenosex wu | 1.1 Be3onacHocTh B cucreme | Bonpocwi k
OPraHN30BbIBATH 1 cpelia OOMTaHUsA. | «YCJIOBEK —Cpelia OOUTAHUM) | 3auemy
KOHTPOJIMPOBATh Kpurepun 1.2 OcuHoBbl pusronoruu 21-26
KOM(pOPTHOCTH
BBINOJIHEHHE MIPABUIT Gop TpyAa. Kpurepnu
KOM(OPTHOCTH
TEXHUKU 0€30ITaCHOCTH,
[1K-5 . 2. Heratupubie | 2.1  Kpurepunm 06e3omnac- | Bonpocul k
MIPOU3BOACTBEHHOMN
. (akTopel TEXHO | HOCTH. PHCK 3auemy
CaHUTapHUH, NOKAPHOUN . 31-36
0€30MacHOCTH U HOPM Kputepnu 2.2 Be3onacHoCTh TEXHUYEC-
OXpaHbI TpyAa OMaCHOCTH KHUX CHCTEM.
DneKTpoOEe30MacHOCTh
1. Yenoeek wu | 1.1 be3omacHocTh B cucteMe | Bonpocul k
TOTOBHOCTb IPUMEHSTh
cpella OOMTaHUsA. | «YEJIOBEK —Cpejia OOUTaHUMD) | 3auemy
3HAHUA U TPeOOBaTh OT
Kputepun 1.2 2 OcuoBsl pusnonorun | 2.7 -2.11
IO THHEHHBIX koMbopTHOCTH | Tpyna. Kpurepun
BBINIOJIHEHUS ITPABUII KOM(OPTHOCTH
TK-9 TEXHUKH OC30MACHOCTH, [ 2 Heratusnbte | 2.1  Kputepnu  Gesomac- Bonpocuwl k
MPOU3BOACTBCHHOU 3 (akTOpBl TEXHO | HOCTH. PHck 3auemy
CaHNTapHH, MOKAPHON cepst. 2.2 BesomnacHocTh TexHuuec- | 3.7 -3.8
0€30MacHOCTH U HOPM Kputepuu KIX CHCTEM.
OIACHOCTH

OXpaHbl Tpy/a.

DIeKTpoOe30macHOCTh
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2. Bompocsl Kk 3auerty

KoMnerenuun

Kon

Omnpenesnenue

BOITPOCHI K 3AYETY

Ne n
HAUMEHOBAHHUE
pa3iena

3

4

5

OK-9

CIIOCOOHOCTH
HCIOJIL30BATh
MIPUEMBI OKa3aHHUsI,
METO/bI 3aIUTHI B
YCIIOBUAX
YpE3BBIYANHBIX
CUTyaLui

1. Knaccuduxarms UC mpupomHoro,
TEXHOI'C€HHOI'0 M DKOJIOTHYECKOIr0 XapaKTepa.

2.. Kinaccudukanys CTUXUHAHBIX OeICTBUI

3. OCHOBHBIC IPUYMHBI aBaPHii HA 00BEKTAX
skoHoMuKH. [lopaxatonue pakTopsl U
craguu pa3sutus UC.

4, XapakTepucTHKa II0XKapoB,
[TpuunHBI 10’KaPOB, B3PHIBOB

B3pBIBOB.

5. Kiraccudukaris mpon3BoICTBEHHBIX
[TOMETIEHHH 110 B3PBIBOTIOKAPO-OTTACHOCTH.
OraecToMKoCTh 3JaHUH U COOPYKEHUI.

6. [IporuBomnosxapHas 0€30MaCHOCTb.
IToxapbl BHE 37aHUI.

7. ABapwmifHO-OTIaCHBIE XUMHYECKHE BEIIECTBa
(AOXB). XapakrepucTuKky, IOpaxarolye
(hakTopsl

8. Tokcomoza. 3ammra HaceleHUAs NpHU
aBapusx ¢ BeioOpocom AOXB

9. Ciyx6a 'OUC. O0s3aHHOCTH HaCEJICHUS

10. Papmanmonno-onacueie 00bekThl (POO).
[lopaxarommme  ¢GakTopel  pamUaAlIOHHON
aBapuu

11. IMocneacTust BO3ACHCTBUS HA OPTaHU3M
yenoBeka. MakTopkl, BAUSIOIINE HA CTEIICHb
MOPAXKEHHSI HOHU3UPYIONUMH U3JTYUCHHUSIMHU.

12. HopMupoBaHue paaraiiiOHHOTO
W3ITYYeHUs!

13. OcobeHHOCTH PaJOaKTHBHOTO
3arps3HEHHS JICCHBIX MACCHBOB.

3. bezomacHocTh B
Ype3BbIYAMHBIX
cutyanusax (UC)

[1K-5

CHOCOOHOCTh
OpPTaHU30BBIBATH H
KOHTPOJIHPOBATH
BBITTOJTHEHHUE TTPABHIT
TEXHHUKHU
0e30ITacHOCTH,
MPOU3BOACTBEHHOMN
CaHUTapuH,
MOKapHOU
0€30MaCHOCTH U HOpM
OXpaHBI Tpyza

1. OO0mune MMOHATHS 0€30I1aCHOCTH
xusaeneatensHoctr (BXK/I). Ienmn BXK/I.

2. OmacHOCTH, IIOCJIENCTBHS BO3IECHCTBUSA
OITACHOCTEeH, KJ1acCU(UKAIIUS

3. XapakTepHbIe COCTOSHUS CHCTEMBI
«UeJIOBEK-Cpesia OOUTaHUSDY

4. KomdoprHble  (TIO3UTHBHBIC) YCIOBHS
KHU3HEICSTEIbHOCTHU YeJIOBEKa B TEXHOChepe

5. Kpurepun kKoMpOpTHOCTH 110 TIapameTpam
MHUKpOKJIMMATA.

6. TerutooOMeH opranu3Ma ¢ OKpysKaromiei
cpenoil. ' mrueHnueckoe HOpMHUpPOBaHKE
napameTpoB MUKPOKIIUMATA.

1. Yenosek u cpena
oOuTaHusl.
Kpurepun
KOM(OpPTHOCTH

7. KOHL[CHI_[I/ISI MMPpUCMJIICMOI'0 pHUCKa.

8. OueHka HETraTUBHOTO  BO3ACHCTBUS
OMAaCHOCTEW Ha  4elioBeKa MO  BHUJAM
nestenpbHOCTH.  llokazaTenw  HEraTHBHOTO
BITUSTHYSI HA YeJIOBEeKa H 00IIEeCTBO.

9. Ananuz  omacHocted.  IIpuumnHO-

CJICJICTBEHHOE I10JI€ OTIACHOCTEH

10. Orka3. Merombl OLICHKH BEPOATHOCTH
TTOSIBJICHUS OTIACHBIX CUTYAIIHH.

2.HerarusHsbie

(dakTopbI TEXHO
coepsl. Kpurepuun
OIMaCHOCTH
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11. CpencrtBa CHIWKEHUS TPaBMOOIACHOCTH
TEXHUYECKUX CUCTEM.

TOTOBHOCTh
MPUMEHSTh 3HAHUS
TpebOBaTh OT
MO TYMHEHHBIX
BBITTOJIHECHHSI ITPABHI
TEXHUKA
0e30I1acHOCTH,
MIPOU3BOJICTBEHHOMN
CaHHWTapHH,
MOYKapHOH
0€30MacHOCTH U HOPM
OXpaHBbI TPYy/a.

3. | IIK-9

1. Kpurepun koMmdopTHOCTH mo | 1. YenoBek u cpena
ocBenleHHocTH. HopmupoBanue oburanus.

2. CucreMbl W BHIBI NpousBoacTBeHHOrO | Kpurepun
OCBEICHUS, pacueT. VCTOYHWKH CBeTa H | KOM(POPTHOCTH
OCBETHTENBbHBIC IPUOOPBI.

3. Kputepun KoMpOPTHOCTH O CONIEPKAHUIO
3arpsI3HSIONIMX BEIIECTB B KOMITOHEHTaX
cpensl oOuTaHWs (BO3AYyX, BOJA, IIOYBA,
MTUIIEBBIC TPOJYKTHI).

4. Kputepun KOM(pOPTHOCTH IO BUJIAM 3HEP-
reTH4ecKoro nnyuenus. Hopmuposanue.

5. Uccrenoranmne BiausHUA myma. CHIDKCHHE
BPEHOTO  BO3JICHCTBUS HAa  OPraHU3M
YeNoBeKa

6. HccnemoBanue BHOpallMd Ha OpPraHu3M
yenoBeka. Buapl BubOparum. Hopmuposanue.
CHIDKEHHE BPEAHOTO BO3ICHCTBHUS.

7. Bo3xgelicTBUE 3JIEKTPUYECKOIO TOKa Ha | 2 HeraruBHubie
yenoseka. Hopmupoanue. (hakTopsI TEXHO
cthepsl. Kpurepun
8. Merombl M cpeictBa OOCCHEYCHHS | (ooop oo
AIEKTPOOE30ITACHOCTH.
3. Onucanue moka3artejeil 1 KpUTepueB OLeHUBAHUS KOMIEeTeH NI
IHoka3areau Ouenka Kpurtepun
3HaTh OOyyatomuiics TIyOOKO M TPOYHO YCBOMII
(OK-9): IIPOTrPAMMHBIA  MaTEpHUAJl, HMCUEPIBIBAIOLIE U
- HaquI)Ie OCHOBBI IMOCJICA0OBATCIIBHO, YE€TKO H JIOTHYCCKH €ro
METOJIOB 3aIUTHI B n3jaaracr, yMeeT HvaXO,Z[I/ITL B3auUMOCBS3b
o TEOpUU C TMPAKTHKOH, HE 3aT HACTCA C
YCJIOBHSIX UYpE3BBIYATHBIX P P ’ PyA
CHTVa I/Iﬁ OTBETOM npu BUIOU3MCHCHNUU BOIIpoOCa,
(HKyS;l ’ BJIaACECT CHe].IPIaJ'ILHOfI TepMHHOJ’IOFHCﬁ,
’ JEMOHCTPUPYET 3HAHME HAYYHBIX OCHOB
- mpaBWia  TEXHUKH
MeTO/10B 3amuThl B ycrnoBusax UC, mpaBun
besonacroct, TEXHUKHU 0e30macHOCTH; €HHUe
IPOM3BO/ICTBEHHOMN 3a4TCHO ' ™
. OPUMEHATh  METOJBl  3AIIUTHI u
CaHWUTApUHU,  MOXKAPHOU
CIIOCOOHOCTh KOHTPOJIMPOBATh
0€30MacCHOCTH ¥ HOPM
. BHITIOTHEHUE  HOPM  OXpaHbl  TpyIa,
OXpaHbI TPYy/a; o
(TTK-9): MMPOW3BOJICTBEHHON CaHUTApUH W TIPaBUI
X MIPOTUBOMNOXKApHOH Oe3omacHocTu. Brnameer
-  TpaBuUia  TEXHUKH .
MpueMaMy OKa3aHWsI TIEPBOM TOMOIIUA |
0€30MacHOCTH,  TPOU3-
. crocobaMu KOHTPOJSL 32 BBIMIOJHEHUEM
BOJICTBEHHOM CAaHUTApUH,
. TIpaBUIT TEXHUKHU 0€30macHOCTH,
Mo>kapHON 0€30MacHOCTH . J
MIPOU3BOJICTBEHHON CaHUTApUU, MOKAPHOMN
¥ HOPMBI OXpaHbl Tpyaa
VMeTh 0€30MacCHOCTH U HOPM OXpaHbl TpyAa
(OK-9): OO0yuaromuiics UMEET 3HaHUA TOJILKO
_ HpI/IMCHfITB METOIBI 3a- OCHOBHf)l"O Marepuaia, HO HC YCBvOI/IJ'I €ro
JACTaJICH, HEC 3HACT 3HAYUTCIBbHOM YaCTHU
IIUTHl B YCIIOBUSIX 4pe3-
o o MPOrPaAaMMHOI0 Marepuaa, JIOITyCKaeT
BBIYAHBIX CUTYAIUH;
HK—S) HE 3a49TEHO HCTOYHOCTHU B 3HAHWHU HAYYHBIX OCHOB MCTOJI0B
( ’ 3alIUThI YCJIOBCKA npu ‘lpCBBI:I'{aIZHI:IX
) OpraHU30BbIBATDH CUTyalMsIX, MCIBITBIBACT 3aTPYJHEHUS B
BBITTOJTHEHUC HIpaBuI (hopMynHupoBaHUH MIPaBUII TEXHUKH
TEXHUKH 0€30MacHOCTH, 0€3011aCHOCTH, MIPOU3BOICTBEHHOMN
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CaHWUTapuu,  IOXKAapHOU HOPM OXpaHbI TPYJa ; He BilajaeeT IpHeMaMu
0€30MacHOCTH W HOPM OKa3aHMsi IEepBOH MOMOLIM M CHOCOOHOCTBIO
OXpaHbI TPY/A, TpeOOBaTh OT NOJYUHEHHBIX HPUMEHSThH
(1IK-9): IpaBuia TEXHUKU 0e30MmacHOCTH,
- IpPUMEHATh IIpaBUia IIPOM3BOJCTBEHHONW CAaHUTAPUU, IOXKApPHOU
TEXHUKA O€30MacHOCTH, 0€30MaCHOCTH U HOPMBI OXpaHbl Tpy/a
IIPOU3BOJCTBEHHON

CaHWUTapuH,  IOXKapHOU
0€301acHOCTH ¥ HOPMBI
OXpaHbl Tpyaa

Baanernb

(OK-9):

- IpreMaMu OKa3aHUs
MEepPBOI MOMOIIIH;

(TIK-5):

- crocobamMu KOHTPOJIS 3a
BBITIOJIHEHHEM TPABHII
TEXHUKH 0€30ITacHOCTH,
MIPOU3BOACTBEHHOMN
CaHUTapHUH, OKAPHOUN
0€30MacHOCTH U HOPM
OXpaHbl TPyaa;

(TIK-9):

- CIIOCOOHOCTBIO  Tpe-
0oBaTh OT MOJTYNHECHHBIX
MIPUMEHSTh MpaBuIa
TEXHUKU O€30IacHOCTH,
MIPOU3BOCTBEHHOMN
CaHWTapuu,  IOXKapHOU
0e30MacHOCTH W HOPMBI
OXpaHbl Tpyaa

IIPOU3BOCTBEHHOMN CaHWTApUHU, TIOXKAPHOH O€30MacHOCTH U

4, MeToauueckue MaTepualbl, oNpeacjJadiomue npoucaiypbl OCHUBAHUA 31—[3]—[1/[]7[,
yMeHHﬁ, HABBIKOB H ONIbITA JE€ATCIBbHOCTH

Jucuurminaa «be30nacHoCTh KU3HEACSITSIbHOCTH HallpaBJieHa Ha MPUOOPETEHHE Y 00YUarOIIUXCS
TEOPETHYECKUX 3HAHWHA O BO3MOXKHOCTSAX 3alllUTHI YeJOBeKa OT (PAKTOPOB HETATUBHOTO BO3JCHCTBHUSA B
CHUCTEME «4YeJIOBEK — OKpyXKarolas cpeJa» W OXBAaThIBAeT KPYr BOIPOCOB, OTHOCAIIUXCA K
MPOU3BOICTBEHHO-TEXHOJIOTUYECKOMN JCSITeIbHOCTH OaKaiaBpa.

N3yuenne nuctmmuinHbl «be30macHOCTh KU3HEASATETFHOCTI MPEyCMaTPHUBACT:

— JIeKIuu, 1abopaTopHbIe PadOTHI, BEIIOTHEHUE KOHTPOILHON paboThI, 3a4eT.

C 1enbI0 OIpe/IeNieHrs] YPOBHS OBJAJICHUSI KOMITETCHIIUSAMH, 3aKPEIUICHHBIMH 32 JTUCIUILTNHON, B
3aJlaHHbIC MPETOoJIaBaTeNIeM CPOKU MPOBOIUTCS TEKYIIMA KOHTPOJL 3HAHWN, YMEHUH M HABBIKOB KaXKJIOTO
00ydJaromerocss W aTTecTalds IO WTOTaM OCBOCHHS TUCITUIUIMHBL TeKyIuii KOHTPOJb MPOBOAMTCS Ha
ayJIMTOPHBIX 3aHATUSX C IEJNBI0 ONpECTCHHs] KadyecTBa YCBOCHUS MarepHalia 10 OKOHYaHWHM W3ydYeHUS
y4eOHOU TeMBI B CIEAYIONINX (opMax: MUCHMEHHBIN ONPOC, aTTECTAIUs TI0 UTOTaM OCBOCHUS TUCITUTUIAHBL.

Jli1st KOHTPOJIS YCBOEHUS JaHHOM AMCLMIUIMHBI yU4eOHBIM IUIAHOM TIpeaycMOTpeH 3aueT. Ha 3auere
oOydJaroruMcs TpeiaraeTcsi OTBETUTh HAa 2 BOIPOCA, MPUMEPHI KOTOPHIX IPHUBEACHBI B MPUIOKEHUH |
Tabi.2. Ha moaroToBky k otBeTy BhiAenseTcs 10 10 MUHYT; CTYACHT TOTOBHT MUCHMEHHBIN KOHCIIEKTUBHBIH
OTBET, KOTOPBIN 3aT€M JOKJIAIBIBAET IIPETIOAaBATEINIO.

B mpouecce npoBenenus 1abopaTOpHBIX pabOT W BBHIIOIHEHHUS KOHTPOJIBHOHN paboThl, IPOUCXOIUT
3aKpeIiCHHe 3HaHWH, (OPMHUPOBAHHE YMEHHI W HABBIKOB pEaM3allU IPEJICTABICHUS O BO3MOXKHBIX
OIIACHOCTSX U CIIOCO0aX 3aI[UThI UeJIOBEKA OT MX HETaTUBHOI'O BO3ICHCTBUSL.

CaMOCTOATEIIbHYI0 pa00Ty HEOOXOJMMO HAYMHATH C MPOPAOOTKH TEOPETHYESCKOrO0 MaTepuaia Io
npoiaeHHON Teme. PaboTa ¢ nuTepaTypoil SBISETCS BaKHEHIIUM SJIIEMEHTOM B TOJYYCHUW 3HAHUU I10
muctmuiaHe. [Ipexae Bcero, HE00X0AUMO BOCIIONB30BAThCS CITUCKOM PEKOMEHIyEMOU TUTEPaTypHI.
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Ipunoxenne 2
AHHOTANMUA
padoyeil NporpaMMbl JUCHUILTHHBI

be3onmacHocTh KHU3HEAEATEILHOCTH
1. Ileanb u 327291 TUCHHILIMHBI

Llenpio M3y4eHUs! AUCLUMUIUIMHBL SBISETCS: MPUOOpETEHHE Y OOYUYaroOMIMXCsl TEOPETHUYECKUX
3HAaHUM 0 BO3MOXKHOCTSIX 3alLUTHI YeJIOBEKa OT (PAKTOPOB HETaTUBHOT'O BO3JEHCTBUS.

3ajayaMy  M3y4EHMsS  JAUCLUUIUIMHBI  SIBJSIETCS  M3YyYEHHE  ONACHOCTEHW  IPHUPOJHOTO,
TE€XHOT€HHOI'0, aHTPOIMOI€HHOI0 U COLMAJIBHOIO MPOUCXOXKICHUS; CIOCOOOB 3alUThl OpraHU3Ma
YeJOBEeKa OT OINACHOCTeH pPa3IMYHOTO XapakTepa M JOCTIDKEHHS KOMQOPTHBIX YCIOBUH
KHU3HENIEATEIIbHOCTU B TEXHOChepe.

2. CTpyKTypa A¥CUUIIMHBI

2.1 PacmpeneneHue TpPYIOEMKOCTH TO OTACIbHBIM BHAAM Y4eOHOH pabOThI, BKIFOYAs
CaMOCTOSITCIILHYIO padoTy: Jekiuu -17 dvac; sabopaTopHbie paboThl - 34 Yac.; caMOCTOSTelIbHAS
pabora - 57 gac.

OO01mast TpyA0eMKOCTh JUCIUTLTHHBI cocTaBisier 108 wacoB, 3 3a4eTHBIC €IMHUIIBI

2.2 OcHOBHBIE pa3aeiibl AUCITUTUIHHBI

1. Yenosek u cpena ooutaHus. Kpurepuu KOMPOPTHOCTH.
2. Heratusubie (hakTopsl TeXHO chepbl. Kpurepuu omacHoCTH.
3. BesomacHocTh B ype3Bbrdaiinbix cutyanusx (UC).

3. [llnanupyembie pe3ybTaThbl 00yUeHHUsl (MepeyeHb KOMIMeTeHIHiA)
[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHUE CIIEIYIONINX KOMITETEHIIMHI:
OK-9 CIIOCOOHOCTh HCHOJb30BaTh MPUEMbl OKa3aHWs, METOJbl 3aIlMTHl B YCJIOBHSIX
YPE3BBIYANHBIX CUTYALIUH;
I1K-5 CIIOCOOHOCTh OPraHU30BbIBaTb U KOHTPOJMPOBATh BHINOJHEHUE MPABUI TEXHUKHU
0€301acHOCTH, POU3BOJICTBEHHOW CaHUTAPUH, MOXKapHOI 0€30IMaCHOCTH U HOPM OXpaHbl TPYAa;
I1K-9 TOTOBHOCTb NPUMEHSATH 3HaHUS U TPeOOBaTh OT MOAUYNHEHHBIX BBIIIOJHEHHS IIPABUII
TEXHUKU 0€30MaCHOCTH, TPOU3BOICTBEHHON CAaHUTApUH, MOKAPHON OE30MAaCHOCTH U HOPM OXPAaHBI

Tpyna.

4. Bux npoMeKyTOYHOI aTTecTallMU: 3a4€T
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IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpsl Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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Ipuioxxkenue

®OH/1 OLIEHOYHBIX CPEJCTB JJISI TEKYIIEIO
KOHTPO.JIS1 YCIEBAEMOCTH IO JUCHUILJIMHE

1. Onucanue (poH/IA OLIEHOYHBIX CPEACTB (MACTIOPT)

4

Ne DJIeMeHT ®OC

KOMIIETEeH Pazgen Tema

- KOMIIETCHIM U

OK-9 CIIOCOOHOCTH 3. bezomac- ObecrieucHne Bonpocul 011
HCII0JIb30BaTh HOCTb B 6e301macHoOCTH IpH | 3auumaol
IPUEMBI YpE3BBIYANHBIX | YPE3BBIYANHBIX CUTYAIUSAX | KOHMPOTIbHOU
OKa3aHusl, CUTYyaLUAX MIPUPOJHOTO pabomuwl
Metonbl 3amutel | (UC) MIPOUCXOXKICHUS
B YCJIOBHSIX
YpEe3BbIYANHBIX
CUTYalUi

IIK-5 CIIOCOOHOCTh 1. Yenosek u HccnenoBanue U pacder Bonpocw ona
OpraHu30BBIBAThL | Cpela CCTCCTBCHHOI'O OCBCIICHUA 1a6OpamopHbIX
Y KOHTPOJIUPO- oOuTaHus. Wccnenosanue M pacyeT | pabom
BaTh BBITIOJIHEHHE KpI/ITepI/H/I HNCKYCCTBEHHOI'O OCBEILICHUA
MpaBWI TeXHUKH | KomdopTHOocTr | Mccnenosanne mapamerpos
6e3OHaCHOCTI/I, MHUKpOKJIMMaTa. Pacuer
MIPOU3BOJICTBEHHO BCHTWIALIUHN IIPHU OTSYTCTBHH
ﬁ CaHI/ITapI/II/I, BPCAHBIX BBIACJICHUH.
nosapHoit 6e30- Uccnenoanue napameTpoB
[ACHOCTH 1 HOPM MHKpOKJInMaTa. Pacuer
OXpaHbl Tpy/ia BCHTWIALUHA IIPpU H&J;IH‘IPIPI

BPCAHBIX BBIACIICHUH.
Hccnenosanue myma u

HK-g TOTOBHOCTH CHOCO0OB €ro CHIKEHUS
MPUMEHSATH
3HaHUS U
TpeGoBaTh OT
MTOTYUHEHHBIX
BBITIOJIHEHU S
MPaBUJI TEXHUKH
0e30MMacHOCTH,

MIPOU3BOACTBEHHO
1 caHUTapuy,
MOKapHOH
0€30MacHOCTH U
HOPM OXPaHbI
Tpyaa.

ITK-5 CIIOCOOHOCTH 2. HeratuBneie | Mccnenosanue Bonpocul on4
OpraHU30BbIBATH U (baKTOpBI HCKYCCTBEHHOI'O ﬂa50pam0pH07j
KOHTPOJIMPO-BATH TEXHO C(bepbl. 38.3€MJ:I'I/IT€J'H>HOFO pa60mbl
BBIIIOJIHEHUE Kputepun YCTpPOMCTBA
IMpaBUJI TEXHUKHU OIMACHOCTH.
0e30MacHOCTH,

HpOI/I3BOZ[CTBeHHOﬁ
CaHUTapHH,
MOKapHON

0€30MMacCHOCTH U
HOPM OXPaHBI

Tpysi
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2. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

IHoka3aresau Ouenka Kpurtepun
3HaTh Oo6yuatomuiicst TITyOOKO M MPOYHO YCBOMII
(OK-9): MIPOrpaMMHBIA MaTepuas, HCUEPHBIBAIOLIE
- Hay4HbIe OCHOBBI METOJOB M MOCIEA0BaTENbHO, YETKO M JIOTHYECKH
3aIUTHI B YCTIOBHSX €ro u3jaraeT, yMeeT HaXOAUTh B3aUMOCBS3b
YPE3BBIYAHHBIX CUTYaIHI; TEOPUM C IIPAKTUKOH, HE 3aTPYyIHSETCA C
(TIK-5): OTBETOM TMPU BHUIOU3MEHEHUHU BOIIPOCA,
' TpaBHIIa TCXHHKH BIIaJieeT  CHENUaNbHON  TEepPMUHONOTHEI,
ggi%iiiﬁiﬁimoﬁ JEMOHCTPUPYET 3HAHHE HAy4YHBIX OCHOB
cammTapHH, noapHOf METOAOB 3amuThl B ycioBusix UYC, mpasuin
Ge30MACHOCTH H HOPM OXPAHBI 3a4TeHO TEXHUKHU 0€30MaCHOCTH; YMEHHUE IPUMEHATh
Tpyna; METOJbl  3aIIUTHI U CIOCOOHOCTH
(ITK-9): KOHTpPOJIMPOBAThH BBITIOJTHEHHE HOpM
- HpaBuIIa TEXHUKH OXPAaHbI TpyZa, IIPOU3BOACTBEHHOMN
6e30MacHOCTH, CaHUTApUM U TPaBWJI TPOTUBOMNONKAPHOU
NPOHM3BOJCTBCHHOM 0e30IacHOCTH. Bnaneer IpueMaMu
CaHUTapuH, NOKapHOH OKa3aHWs MEPBON MOMOIMM W CIIOCOOaMHU
GesomacmocTH  u HOPMH KOHTPOJSA 32  BHIIOJAHEHHEM  MPaBUI
OXpatibl Tpyna TEXHUKHU 0€30T1aCHOCTH, TPOU3BOJCTBEHHON
(g[? %T)f’ CaHWTapuH, IOXapHOH O0€30MacCHOCTH H
- NPUMCHATH MCTOJbI 3aIUThI HopM OXpaHf‘I prﬂa
B YCHOBHAX 9pe3BHNAHHBIX OOyuaromuiicss WMeeT 3HaHHSA TOJBKO
CHTYaITH; OCHOBHOTO MaTepHaia, HO HE YCBOWI €ro
(IIK-5): JeTael, He 3HaeT 3HAUYUTEIBHON YacTH
- OPraHM30BbIBATH MIPOrpaMMHOI0  MaTepuayia,  JOIyCKaeT
BBIIIOJIHEHUE MPABWI TEXHUKH HCTOYHOCTM B 3HAHMU HAYYHBIX OCHOB
0€301IacHOCTH, METOJIOB  3alllUThl YyeJIOBEKa  IIpHA
TIPOM3BO/ICTBCHHOM Ype3BBIYAMHBIX CHUTYyalUsX, WCIBITHIBAET
CaHUTapuy, TI0XKAPHOH 3aTpyiHeHHS B (OPMYJIHPOBAHHU TPABHI
GesomacHOCTH M HOPM OXpaHBI TEXHUKH 0€30MacHOCTH, POU3BOICTBEHHOM
T}'}};%. CaHWTapuH, NOXAapHOH O0€30MacHOCTU H
_( r)[bHMeHﬂTB npasina HOPM OXpaHBl Tpyda ; — HE BiajieeT
- Ge3omacHoCTy, pUeMaMy OKa3aHHs IEepPBOM IOMOIIU H
HPOH3BOACTBEHHOIT CHOCOOHOCTBIO TPEOOBATH OT MOJUYMHEHHBIX
CaHHTapuH, 110KaPHO NIPUMEHATH paBuJIa TEXHHUKHU
O6e3omacHOCTH M HOPMBI 0e3omacHoCTH, IIPOU3BOICTBEHHOU
OXpaHbI Tpy/1a CaHHWTapWH, TOXAPHOH O0E30MacCHOCTH W
Baapers HOPMBI OXpaHbl Tpya
(OK-9): He 3aYTeHO

- IPUEMaMU OKa3aHUs NEPBOU
MOMOLUIH;

(TIK-5):

- crroco0aMu  KOHTPOJISA 3a
BBINIOJTHEHUEM MPaBUII TEXHUKU
0e30IacHOCTH,
MIPOU3BOJICTBEHHOW CAHUTAPUU,
MO’KapHOH 0E€30MMaCHOCTH U
HOPM OXpaHbl TPY/a;

(TTK-9):

- CIIOCOOHOCTBIO TPeOOBaTh OT
HOYUHEHHBIX OPUMEHSATD
npaBuia TEXHUKH
0e30MacHOCTH,
NPOU3BOICTBEHHON
CaHHUTapHH, MOXapHOi

0e30MacHOCTH W HOPMBI
OXpaHbl TpyJa
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[lporpamma coctaBieHa B COOTBETCTBHM C  (peepaibHBIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM BBICIIEr0 OOpa30BaHUS IO HamNpaBieHUIO moarotoBku 35.03.02
TexHoOTHs 1eCO3arOTOBUTENFHBIX U JiepeBOIepepadaThIBAIONINX MPOU3BOJICTB OT «20» OKTAOpS

20151. Ne 1164

*njis_ Haoopa 2016 roaa: u yueOubM mianoM @I'BOY BO «bpl'Y» mis ounoit ¢hopMbl 00yueHus

ot «06» urousa 2016 r. Ne 429

IIporpammy cocTtaBmI:
UYensimeBa Mpuna HukonaeBHa, JIOLEHT, K.T.H.

Pabouast mporpamMma paccMOTpeHa U yTBEpKIeHa Ha 3aceaannu kadenpsr BullJIP
oT « 25 » nexabps 2018 r., mpoTokomn Ne 8.

3aeayromuii kadenpoit BullJIP NBanos B.A.
COI'ZTACOBAHO:

3aBenyromnuii BeITycKaromiei kapeapoit HBanos B.A.
Hupexrop OubmmoTexn Cornux T.®

Pabouast mporpamma 0100peHa METOIMYECKONH KOMUCCUEH JIeCOITPOMBIIUIEHHOTO (hakyabTeTa
oT « 27 » nexabpst 2018 r., mporokon Ne 4.

[Ipencenarens METOANYECKONH KOMUCCUH (PaKyIbTETa Ceipomaxa C.M.
HavaneHuk
y4eO0HO-METOIMYECKOTO YIPaBICHUS Hexesen I'.I1.

Perucrpanmonnsrii Ne

(memoouueckuti omoen)
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