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Ileyataercss mo pemeHutro Metoandeckor komuccun Komnemxa CamI'TY
(mpotokoi Ne 3 ot 22.11.2024 1.).

CocraBureab: Carutona JI.A.

MoHTaxx crCTeM BEHTWIALIMHA U KOHIULIMOHUPOBAHMS BO3AyXa IPaXIaHCKOIO 3/1aHUS:
METOIMYECKHE YKa3aHUs K KypcoBoMy npoekty ais ctyaeHtoB CIIO / Carurosa
JILA.— Camapa: Camapckuii rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, 2024.

Mertoanueckue ykazaHus MpeHa3HaueHbl 17151 CTYJEHTOB, 00YUYaOIIMXCsl 10
CHEIUAILHOCTH cpesiHero npodeccruonaabHoro oopazosanus 08.02.13 MonTax u
HKCILTyaTalysl BHYyTPEHHUX CAHTEXHUUECKUX YCTPONUCTB, KOHIUIIMOHUPOBAHUS
BO3/1yXa U BEHTUISILIUU.

MeTtoauueckue yka3aHus BKIIOYAIOT B €051 KOMIUIEKT METOINYECKUX
MaTepuaIoB, HEOOXOUMBIX JIJIsl YCIIEITHON MOATOTOBKH M 3aIIUTHI KypCOBOTO
pOEeKTa 0 MEXAUCHUIUITMHAPHOMY Kypcy «BbimonHenue padoT mo MOHTaXXy CHCTEM
BEHTWISILIMY, KOHIWIIMOHUPOBAHUS BO3/1yXa I'PAKIAHCKUX 31aHni» ctyneHram CIIO.
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BBEJIEHUE

Metonuueckre ykazaHusl MpeAHa3HAYEHBbl JJi1 CTYJIEHTOB, OOYYalOlUXCS IO
cneuranbHocTH 08.02.13 MoHTaX M 3KCIUlyaTalMsi BHYTPEHHUX CAHTEXHHYECKUX
YCTPOMCTB, KOHAMLIMOHUPOBAHUS BO3/1yXa U BEHTWIALUH, 110 MEKIUCLUILIMHAPHOMY
Kypcy «BbinonHeHne paboT Mo MOHTaXy CHCTEM BEHTWISILIMM, KOHIUIIMOHUPOBAHUS
BO3/lyXa IPAKJAHCKHUX 3/IaHUN».

[leap KypcoBOro MpoeKkTa — 3aKpenuTh M YIIyOWTb 3HAHUS 1O Kypcy,
BbIpa0OTAaTh  HABBIKM  CAMOCTOSITEJIBHOTO,  TEXHUYECKHM U  OKOHOMHYECKH
00OCHOBAaHHOI'O PEILIEHUsI BOIIPOCOB MOHTa)Xa CUCTEM BeHTWsUH. [IpoekTupoBanue
JIOJDKHO BBIMOJIHATBCS C YUYETOM IE€PENOBBIX METOAOB IPOM3BOJCTBA paboOT Ha Oase
UHAYyCTpUAIN3allii, KOMIUIEKCHOM MeXaHu3alluu 0pu Haubojee paluoHaIbHOU
CTETIEHH COBMEIIEHUS 3arOTOBUTEIbHBIX, MOHTAKHBIX M IyCKOHAJaJ0YHBIX pPaloT,
00eCreurBaOIIMX MUHUMAJIbHBIE 3aTpaThl IPU MOHTAa)XXKE CHUCTEM B YCTaHOBJICHHBIC
cpoku. Kpome TOro, KypcoBoil mpOEKT JIOJKEH CIIOCOOCTBOBATH Pa3BUTHIO HABBIKOB
WCIIOJIb30BaHUs CTAaHAAPTOB, HOPMAaTUBHOM, CIIPABOYHOM M TEXHUYECKOU JIUTEPATypPhI
10 TEXHOJIOTMM M OPTaHU3aluN CTPOUTEIBCTBA.

OCHOBHBIMH 3aJladaM KypCOBOT'O IIPOCKTA «MoHTaxX cHUCTEM BCHTHJILIMK H
KOHAWTTUOHHUPOBAHUS BO3/1yXad I'PAXKIAaHCKOI'O 34aHUs» SABJIAOTCA:

— OTIPEJICIICHUE BUIOB U 00bEMOB 3aTOTOBUTEIHHBIX M1 MOHTAKHBIX PadoT;
— BBIOOP Hanbosee 23pGHEeKTUBHBIX CITIOCOOOB MTPOU3BOICTBA pPadoT;

— pacucerT HOTpC6HOCTI/I B TPYHAOBBIX MW MAaTCPHAIBbHO-TCXHHUYCCKUX

pecypcax;

— pa3paboTka  palMOHAJIBHOM  MOCJIEJIOBATEILHOCTH  BBIMOJIHEHUS
OTJIENIbHBIX

MOHTAXHBIX IIPOLICCCOB U B3aMUMOCBA3U MCIKAY HUMU,
— OIIPpCACIICHUC ITPOJOJDKUTCIBbHOCTH MOHTAXa,
— ONpeACICHNEC OCHOBHBIX TCXHUKO-9KOHOMHWYCCKHX HOK&?.&TCJ'IGI\/’I;

— MOCTPOCHUE KaJEeHJAPHOTO Irpaduka IPOU3BOJCTBA padOT U rpaduKa IBUKEHUS
pabounx



NCXOIHBIE JTAHHBIE

B kauectBe 3alaHusd HCIIOJB3YIOTCA YCPTCIKU CHCTCM BCHTHIIAIHNH, BBIIAHHBIC
IpCIIoJaBaTCICM.

HpI/IHI/IMaIOTCH CXCMbI CUCTEM HpHTO‘{HOﬁ U BBITSKHOU BCHTWIAOWH, pasMCpPbL
CCHGHHﬁ, JJIMHBI Y4aCTKOB U JPYI'UC JaHHBIC IJIs1 MOHTAXKaA.

OO0si3aTeIbHBIM HMCXOJHBIM MAaTEPHAJIOM SIBIIIIOTCS CTaHJAPThI, JCHCTBYIOIINE
HOPMATHUBHBIE JIOKYMEHTBI W TEXHOJIOTMYECKHE IpaBUjia IO COOTBETCTBYIOUIUM
paznenam paboThl.

COCTAB 1 O®OPMJIEHHUE KYPCOBOI'O ITPOEKTA

KypcoBoil mpoeKT mnpeAcTaBisieT COOOW COKpPAIIEHHBIM IO O0BEMY MPOEKT
npousBojictBa pabot (IIIIP) Ha MOHTaX CHCTEM BEHTUJISLIMM U B COOTBETCTBUU C
HazHaueHueM [II1P cocTouT n3 ero OCHOBHBIX pa3JIENoB.

KypcoBoiil mpoeKT cOCTOUT U3 pacyeTHO-TEKCTOBON U rpapuuecKoi yacTei.
I'pagpuueckasn uwacmo

I'paduueckas yacts opopmisiercs Ha aucrax popmara A2. B Hee BXoasT:

Jucr 1:

[Inan 3maHus, TaH mojBajia, IUIAH KPOBJIM C Pa3MENIEHUEM BO31yXOBOJOB H
000pY1I0BaHUSI BEHTUJISIIUOHHON CUCTEMBI.

Jlucr 2:

1.MoHTaXHbI€ CXEMbl BEHTUJISILIMOHHON CHUCTEMBI C pa3OMBKOM Ha 3JIEMEHTHI C
yKa3aHUEM JMaMETPOB, CIIOCOOOB COEAMHEHUS SJIEMEHTOB, CTPOUTENbHBIX JIJTUH
Y4aCTKOB, MECT YCTAHOBKH KpPEIUICHHWH, THIIA PEIIETOK, TUMAa BO3LyXOpaclpe-
JEJINTENIEN U BEHTarperara.

2. KOMIIJIEKTOBOYHBIE BEIOMOCTH JIBYX CUCTEM.

3.DCKHU3bI y3JI0B CUCTEM BEHTWISIIIUM C YKA3aHHEM JIMAMETPOB U Pa3MEpPOB BCEX
U3BECTHBIX YHU(DUIMPOBAHHBIX JETalleld, CTPOUTENbHBIX HOPM, HOPMATUBHBIX
paccTostHu#, GopMyI.

4. CnermguKarysi CMCTeEM BEHTUJISILIUH.
5. Kanennapubiii rpadmk mpou3BOICTBA padOT € TpaKoM JBMKEHHS PAaO0UHX.

Jlucr 3:



1. Kanengapaelii 1wraH - Trpaduk MOHTaKa CHUCTEM BEHTWISAIMU C Tpadukom
JBIDKCHUS PabOUnX.

2. TexHosornueckas KapTa.

3. Ilepeuenr oOopymoOBaHUS, WHCTPYMEHTA M HWHBEHTAps JII MOHTa)Xa CHCTEM
BEHTHJISILIMH.

4. Texunka 0€30MacHOCTH.

Pacuemnasa uacmo
PacyeTHO-TEKCTOBAS YACTh BKJIFOYAET B CEOS:

1. MoHTaxHBI1 pa3aen
[Tpon3BoaCTBO pabOT HA MOHTAXK CUCTEMbI BEHTWIIALIMN ¥ KOHUIIMOHUPOBAHKS
BO3/yXa
1.1 McxonHble TaHHBIE U KpaTKask XapaKTepUCTUKA OObEKTa
1.2 AHanu3 cUCTEM BEHTIWIALIMA
1.3 MoHTa)xHO€ TPOEKTUPOBAHUE CUCTEMBI
1.4 JleTamupoBoYHasi BEIOMOCTb
1.5 Crnemudukaryst
1.6 Tloacuer TpyAOBBIX 3aTpaT HA U3TOTOBJIEHUE Y3JIOB CUCTEMbI BEHTUJISILIUU
2. Paznen opranuzanuu paboT
2.1 Be16op crioco0oB IPOU3BOICTBA pabOT
2.2 OnpeneneHue TPyJOEMKOCTH U CTOMMOCTHM MOHTa)Xa W HU3TOTOBIICHUS CUCTEM.
2.3 Pacuet pecypcoB, HEOOXOIUMBIX IS MOHTa)Ka CHCTEM.
2.4 Pa3paboTka KaJleHJapHOTO MIaHa-Tpaduka mpou3BoOJICTBA padboT
2.5 llosicHeHuE K TEXHOJOTUYECKOM KapTe
3. MepornpusaTus o OxXpaHe Tpyaa
4. JIutepatypa

[losicnuTenpHast 3amucka cocraBisiercs Ha Oymare gopmara A4 B obbeme 30-40
CTpaHUIl, UMEIOIUX CTAHJIAPTHBIN ITaMII, ¥ TIOIIMBAacTCI B 00J10kKy. Ha 00moxke
YKa3bIBAETCs TeMa pabOThI, HOMEP TPYIIIbI, (PaMIIINS CTY/ICHTA.



HPUMEP BBIIIOJTHEHUA KYPCOBOI'O IPOEKTA

Tema: «K MOHTaXX CUCTEM CUCTEM BEHTHJISIIUU TPAKAAHCKOTO 3JJaHUS
(xunoTteatpa) B . Cankt-IletepOypr»

Hcxoanplie TaHHbIE M KPATKAas XapaKTePUCTHKA 00beKTa:

B xaudecTBe UCXOMHBIX TAHHBIX MPUHUMAIOTCSI BEHTUIIALIMOHHBIE cucTeMsbl [11, B1-
B3, pazpaboTanHbie Ipu U3YUYEHUU JTUCHUIUTMHBI « OCHOBBI MPOEKTUPOBAHUS
VH>KEHEPHBIX CUCTEM.

Jlist pacyeTa Ucnoab3yoTcs akcoHoMmeTpudeckas cxemsl 111, B1-B3 u cnenudukarus
Ha MaTepuaibl U 000pyJOBaHHUE.

AHaJIN3 cucTeM BCHTHJIAIINH

JlaHHBIE JUIsl aHATIM3a CUCTEM BEHTHJISIIIUU BBITIUCHIBAIOTCS U3 CIIeM(UKAIIUN
o0opynoBanus Kaxaon cuctemsl BeHTussinuu (111, B1-B3).

Ommemku bepymcst ¢ uepmedicell NPOEKma no eHMUIAYUU.
Hanpumep:

B npoexte pazpaborana cuctema Bentuisiiuu I11. [Iputounas kamepa
pacnosioxkeHa Ha oTMeTke -3.100 u BKiItoYaeT B ceOsi: IIEHTPOOESKHBIA BEHTUIISITOP
PAJIMBEN O-11-8, knaman Bo3ayuiHelii yremiennsiii KBY 1600x1000, 2
kanmopudepa KcK4-8-02-XJI3A, punbtp @sl’, Markue BcTaBku, BAOPOOCHOBAHUE,
JIBEPU TEPMETUIHBIC.

MoHTax HpHTOqHOﬁ KaMCPbI BBITIOJJHCH B COBMCIIICHHOM HCITOJIHCHUC.

Bo3nyxoBozasl cuctemsl 111 pacnionoxxenst Ha ot™. 0.000, 6.800, u miist
pacrpesieneHrs Bo3yXa UCTIONb3YIOTCS Bo3ayxopactpeaeauTenu tuna BJIY M.

Bo31yxoBoabl BEITSKHOM cucTeMbl Bl nponoskeHsl Ha oTMeTKe 6.655.

BeiTsixHas cuctema Bl cocrout u3 nenrpodexxnoro Bentuisitopa PAJIMBEN O-11-
3,15, U3 MECTHBIX OTCOCOB, BBITSZKHOTO 30HTA, BBITSXKHBIX PEIIETOK.

MoHTaXKHOe NPOEeKTHUPOBAHUE CUCTEMbI:

MOoOHTaKHBIE YEPTEKH COAEPIKAT:



1. AKCOHOMETPUYECKYIO CXEMY KaXA0W BEHTWISIITUOHHOW CHCTEMBI, BBHITIOJHEHHYIO B
MaciTtade ¢ yKkazaHueM CEYeHHUH, pa3MepoB CEUCHUN BO3IYXOBOJOB, HOMEpa KaXK10H
JIeTand, OTMETOK U TMPUBSI30K BO3JAYXOBOJOB K OCIM M K CTPOUTEIbHBIM
KOHCTPYKIUSAM. CXeMy CETH BO3JIyXOBOJIOB pa30MBAIOT Ha CIICAYIOIIUE DIIEMEHTHI:
MPSIMBIC YYACTKH, y3JIbl, OTBOJbI, IIEPEXO/IbI.

V3nbl OTBETBIIEHUS cileAyeT oOpa3oBbIBaTh W3 YHU(MUIHUPOBAHHBIX Y3J0B U
JleTaJieu:
a) MPSIMBIX YYaCTKOB C OJIHOM WJIM IByMsI 0a30BBIMU BpPE3KaMU;
0) rmepexo/10B;
B) 3ariIyLUEK;

Bce »neMeHTBl BEHTWIISIIUOHHOW CHCTEMBI (TIPSIMbIE YYacTKHM M YYacTKH C
0a30BBIMU BpE3KaMH, IMEPEXOJbl, OTBOAbI) HYMEPYIOTCS WU TOJA STUMH HOMEpaMH
3aHOCATCS] B KOMIUIEKTOBOYHYIO BEJIOMOCTb.

2. KOMIUIEKTOBOUHYIO BEIOMOCTh C TMEPEYHEM BCEX JETajel, HUX Pa3MEpOB,
KOJINYECTBOM.

3. DCKMU3bl HEHOPMHUPOBAHHBIX (PACOHHBIX YACTEH BO3/TyXOBOIOB.

4. O6beM paboT U crenupuKauo MaTepruaoB.

MoHTaXHbIE  YepTeXH  JODKHBI  pa3palaThiBaThCsi C  MaKCHUMAaJIbHBIM
MCIIOJIb30BAaHUEM CTaHJIAPTHBIX CEUYEHUI BO3/yXOBOJIOB, THUIIOBBIX BEHTHJISAILIMOHHBIX
JieTaje, HOpMaJIM30BaHHBIX KOHCTPYKIIHM.

B monTaxHBIX "epTexax HeoOXxoauMo cobmonate nerictByromue TY u CHull
[0 TOJIIMHE METaUla Ha BO3JYXOBOJBI, ITPEUMYIIECTBEHHOE NMPUMEHEHUE KPYTJIbIX
BO3yXOBOJOB BMECTO NPSIMOYTOJIbHBIX, HCHOJIb30BAaHWE NPSAMBIX YYaCTKOB
CTaHIAPTHOM JJIMHBI.

JeTanupoBoyHas BeIOMOCTD:

CxeMy ceTH BO3IYyXOBOJOB pa3OMBAIOT Ha CIEAYIONIME SJIEMEHTHI: TPSMbIC
YYaCTKH, Y3JIbl OTBETBJICHHM (TPOMHHUKH, KPECTOBHHBI), TEPEXOMbl, OTBOJBI. ¥ 3JIbI
OTBETBJICHHH CIIeJIyeT 00pa30BbIBaTh U3 YHU(PUIIMPOBAHHBIX AeTaliell (PUCYHOK 2):

- NPSIMBIX YYaCTKOB C OJHOM WU ABYMS 0a30BBIMH BPE3KaMH;
- IIEPEXO/IOB;
- 3arIyLiexK.
Bce »neMeHThI BEHTHISIIIMOHHON CHCTEMBbI (NIpSIMbIE Y4YacTKH, TPOWHUKH,

KPECTOBUHBI, MEPEXO/bl, 3ariylIKU, OTBOJbI) HYMEpYIOTCS apaOCKuMu nudpamu u
3aHOCSITCSI B KOMIUIEKTOBOUHYIO BeoMOCTh (Tabnuna 1). [Ipumep pa3buBku ydacTka
BEHTWISIIUOHHOM CUCTEMBI Ha AJIEMEHTHI IIPUBE/ICH HA PUCYHKE 3.
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Pucynox 2 - Cxembl 00pa3oBaHHUSI y3J0B OTBETBJICHHS BO3IyXOBOJOB KPYIJIOTO
CEUCHMs: a - TPOWHUK TPSIMONW pABHOMPOXOJHOW; O - TPOWHUK TPSIMOM
HEPABHOTPOXOTHOM; B - TPOMHUK IMITAHTOOOPA3HBIN; T - KPECTOBUHA;

1 — mpsmoit yuacTok ¢ 0a30BOM Bpes3koil; 2 - mepexon; 3 - 6azoBasi Bpeska; 4 —
3ariynika
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Pucynok 3 - Ilpumep pa3OuBKM cHCTEMBbl BO3AYXOBOJOB Ha getanu: 1-11 - mpsimbie
yyactku; 12 - tpoitnuk; 13, 14-nepexonspr; 15, 16-0TBOABI

3ajmadel pacyera SBISIETCS  ONPENEIICHHE Pa3sMEpPOB MPSIMBIX  yYaCTKOB
BO3yX0BOZOB. I[lpm  3TOM  HCHONB3YIOTCA  pa3Mepbl  CTAaHIAPTHBIX U
YHU(UUMPOBAHHBIX JeTaliel BEHTWISILIMOHHBIX CHUCTEM: 0a30BbIX BPE30K, OTBOJIOB,
Nepexoa0B, TPOWHUKOB, KpecTOBUH M Jp. CoueTaHusi JAMAMETPOB Marucrpaiei,
0a30BOM BpE3KH, NPOXOAA U OTBETBICHUH, a TaKXKE€ JaHHBIE II0 BO3JYXOBOAAM,
IITaMIIOBAaHHBIM TPOMHMKAM M KPECTOBMHAM, BEHTarperaraM U Jpyrue HeoOXouMble
JUISl pacyeTa napaMeTpbl IPUBEICHBI B IPWIOKEHUH 1.



Onpedeﬂenue MOHMAMICHBIX ONIUH RPAMBIX YUACMKOB CUCHIEM 6EHMUIAUUU

Pucynok 4

Ha pucynke 1n300paxkeH ouH U3 y3710B (y3€l - 3T0 NpSIMON y4acTOK BO31yXOBOJIa C
IPUWIETAIOIMMU K HEMY (DACOHHBIMH YaCTSAMU: OTBOJAMH, IEPEXOAAMHU ) CUCTEMBI
BEHTUJISILIUU.

[enp 3a7aun - ONpeIeINTh MOHTAKHYIO JUIMHY MIPSMOTO y4yacTka: ly

W3 pucyHka cienyer:

—_— d()
L, =L-U+ 5 +50
['ne:

L- CTpOUTENbHAs JAJIMHA y4acTKa (PUHUMAETCA 10 33JJaHUI0);

U - ckua Ha OTBOJI (3aBUCHUT OT pa3Mepa CeUeHUs OTBOJIA, CM. MpuiioxkeHue 1);
ds - nmameTp 6a30Boil Bpe3ku (cM. mpuiioxkeHue 1);
50- MUHMMAaNBHOE PACCTOSIHUE OT BPE3KHU JO MECTA IPUCOEANHEHNUS

CJHEYIOILIECH AETaH.

Ecnu B cucteme ycTaHaBIMBaeTCs IITAMIIOBAHHBIM TPOWHUK WM KPECTOBHUHA, TO
MOHTa)KHasl IJTMHA MPSAMOTO Y4acTKa BEIYUCIISETCS aHAJIOTUHYHO, HO 32 BEIYETOM
JUTMHBI 3TOU ITAaMIIOBAaHHOM JeTau (pelIeHHue M0 YCTaHOBKE TaKUX JieTaen
IPUHUMAETCS CTYJICHTOM).

Pa3padoTka KOMIJIEKTOBOYHOM BEIOMOCTH

ITocne pacuera BEHTWIIAIMOHHOW CUCTEMBI COCTABIAIOT KOMIIJIEKTOBOYHYO
BEIOMOCTb B BUe Ta0auipl 1. Crosia 3aHOCAT Bce YHU(DULIMPOBAHHBIE 1€TaIN
BEHTUJISIUMOHHBIX CUCTEM TI0JI HOMEPOM (MapKoO#), MPUHATHIM P pa30UBKE CUCTEMBI
Ha JeTanu. B BeIOMOCTb 7151 KaXKJ0M JIeTadu BKIIOUYAIOT BCE JIaHHbIE, HEOOXOIUMBbIE
JUISl U3TOTOBJIEHUS €€ HA 3aBOJIE: Pa3MEP MONEPEUYHOIO CEUECHUS, JNINHY, KOJIMYECTBO,
IJIOIA/Ib TIOBEPXHOCTHU U IP.
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HaumenoBanue ACTAJIN IMUIICTCA B YCIIOBHBIX 0003HAYCHUAX (CM. IMPUITOKCHHUC

1), HEHTpaJIbHBIN YTOJl yKa3bIBAETCS TOJIBKO JJII OTBOJIOB U MOJIYOTBOJIOB, B rpade 8

TaGHI/IHBI | I IIPSAMBIX YYACTKOB BO3AYXOBOJOB YKA3bIBACTCA IIOIIAAb I mm. M, 114

OTBOJIOB, NIEPEXO0B, IITAMIOBAHHBIX TPOWHUKOB U KPECTOBUH - | WIT., B

IMpUMCYaHNHU, KaK IIPaBUJIO, IOMCYAIOTCA HCCTAHIAPTHBIC ACTAIN. Cne,uyeT HUMCTB B

BUY, UTO MaKCUMaJIbHBIN PasMCP HOPMAJIM30BAHHBIX IIPAMBIX YHACTKOB

BO3/lyXOBOJIOB HE JIOJKEH MpeBbIaTh 2500 MM, IO3TOMY y4acTKH OOJIbIIEH JJIMHBI

PaCUJICHSIOTCS. HA HOpMaJIM30BaHHbIE - 110 2500 MM 1 HEHOPMaTM30BaHHBIEC - MEHEE
2500 mm. Tak, netans 1 pmuHoi 5700 MM creyer pa3OuTh Ha ABE HOPMAJIU30BaHHbIE
netamu 1, pasable o 2500 MM, U HEHOPMAIU30BaHHYIO AeTanb 1': 5700-2%2500=700

MM.
KoMmniiekToBouHasi BeIOMOCThH Taoaunua 1
- IoBepxHoCTH
® e aeTajau, M
= > )
= 5 Pazmep Jlina = =
= - o Kou- <
Neni/ni = S NMONEePeYHoro | JAeTaJ, = — =
=) = -] BO wa = 5]
= S ceyeHus M = = s z
s = = = = =)
< ot = :
= 5 = 3
= )
1 2 3 4 5 6 7 8 9 10
1 1 11 800x800 2,5 - 1
2 1 IIH 800x800 1,5 - 1

Cnenuduxkauus MaTepuajioB U 000PY10BAHUS HA CUCTEMY BEHTHJISIIIUN

Tabanua 2
Ne HaumenoBanue Exnauna Koun- Macca, Kr
o3 U3MEPEeHMsl | YeCTBO | eIHHHMIbI | 00mIast
11010
"
1 2 3 4 5 6
1 Bo3ayxoBoas! Kpyriaoro
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CCUCHMU MCTAJIJIIMUCCKUC

OIIMHKOBAHHBIC
3100 w’ 1,58 2,59
3140 w 0,39 0,92
@160 m’ 0,2 0,53
@200 w’ 6,91 22,67
0225 m’ 11,6 44,55
3250 w° 3.34 13,7
3280 w’ 4.1 20,34

;
@315 M 9,44 48.8
@355 w’ 9,09 55,63
2 OTBOABI

@ 100 - I 0.52
@ 200 T 2 3,38
355 - 3 132

Onpe)leJleHue TEXHOJIOTHYeCKOM Mmocjie10BaTeJbHOCTH U3rOTOBJIEHUS CUCTEM
Ha 3aroTOBUTCJILHOM MPEANPUATHA 1 MOHTAKa HA o0beKTe.

MoHTaXx cucTem BCHTUJIAAIHUU BBIMMOJHACTCA MHAYCTPHAJIbHBIM MCTOAOM, KOTOpBII;'I
IMMO3BOJIACT OIIPCACINUTD 3arOTOBUTCIIBLHBIC ITPOICCCHI, BBIITOJIHACMBIC HA 3aBOJIAX, OT
C60p0‘-IHBIX M CO34aTh YCJIOBUA AJIA SHAYUTCIIbBHOI'O YCKOPCHUS U ITOBBIIICHUSA
KadycCTBa pa60T, CHMKCHUA UX CTOUMOCTH.

B HACTOAIICC BPCMs CIIOKMIJIACH OIMPCACICHHAA ITOCICAOBATCIIbBHOCTD
3aroTOBHUTCIIbHBIX U MOHTAXHBIX ITPOLCCCOB. ITo KOMIJIGKTOBOYHBIM B€CIOMOCTIAM U
CHCI_II/Iq)I/IKaI_II/IHM MaTCpPUaAJIOB OIIPEACIIACTCA KOJINYCCTBO TCXHOJIOTHUICCKUX
onepaunﬁ, KOTOPLIC HCO6XOI[I/IMO BBIIIOJIHUTL HA 3aBOJC TP U3TOTOBJICHUHA
DJIEMCHTOB BECHTUIILIMOHHBIX CUCTCM.
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KomugectBo onepauI/Iﬁ MMoACYHUTHIBACTCS B COOTBCTCTBHUH C HpHHHTOﬁ

TEXHOJOTMYECKOU IMOCJIICAOBATCIBbHOCTBIO U 3aHOCATCS B Ta6J'II/IHy, KOTOpasd CIIYKUT

OCHOBOM TIIpH ompejiesieHnn oobeMa padot. Tabmura 3.

HO[[C‘IET TPYAOBLIX 3aTPAaT HA U3IrOTOBJICHHUE Y3JI0B CUCTEMbI BEHTHJIAIHH

Taoauua 3- BexomocTh 3aTpar TpyAa U 3apad0THOM IJIATHI HA U3TOTOBJICHUE

BCHTHJIHHHOHHOﬁ CHUCTEMBI

Ne HaumeHnoBanue JAuamerp, | EamHuna KoJu-Bo HIudp
no3. onepaumniu MM U3MepeHus HOPM
) 2 3 4 5 6
H3roroBieHue mpsMbix
JaCTKOB BO3/IyXOBOJIOB
Ha (agbIEeBOM
COETMHEHUU
W3zrorosnenue oTBOAOB Ha
2 1 otBOZ E40-6-8
(hanblieBOM COeTMHEHUHN
H3rorosneHue TpONHUKOB
3 | Ha danbreBOM 1 TpoliHuk E40-6-9
COCIMHEHU U
H3roroBnenue nepexonaos
4 | Ha (anpueBoM 1 mepexon E40-6-14
E40-6-20
COCIMHEHU U
N3roroBiieHne 3armymex
5 1 3armymika E40-6-16
E40-6-22,
6 | Usrorornenue (haaHieB 100 dmanmen E40-6.23
YcranoBka QuaHIeB Ha
7 (hanpieBbIC BO3YXOBOIBI 1 dpmanery E40-6-27,
E40-6-28
U ()aCOHHBIC YaCTH
Bripeska u BeIpyOKa OKOH I ™M
8 B BO3yXOBOJax U repuMeTpa E40-6-30
YCTaHOBKA PEIIETOK OKOH
I'pynToBanue
MOBEPXHOCTH NPSIMBIX U 100m?
9 P P EA40-6-29
(hacoHHBIX YacTei MMOBEPXHOCTHU

BO31yXOBOIAOB

HpI/I MOHTAXXC BCHTH/IMIOIMOHHBIX CHCTCM

MPOLIECCHI:
1) pa3mMerka MecT MPOKIAIKH BO3TyXOBOJIOB (KaK JJIsl CHCTEMbI OTOTLICHMUS);
2) KOMIUIEKTOBKA M3J€IMi BEHTUISAIUOHHEIX cucTeM, 100 m* (E40-6-32);

H€O6XOI[I/IMO YUYUTBIBATh CIICAYIOIIUC
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3) MOHTaX BEHTOOOPYIOBaHUS
- YCTaHOBKA BeHTWIATOpa, 1 BeHTHsiTOp (E34-27);
- ycTaHoBKa BuOpou3zossitopos, 1 mr. (E10-26);

4) oOkarka BenTwisitopa, 1 Bentmisarop (E34-27);

5) MoHTax BO31yx0BoaoB, 1 M* (E10-5);

6) MoHTax Bo3ayxopactnpenenutenei, 1 wr. (E10-11);

7) ucnbpITaHUuEe cUCTEMBI, % (mpuHHMaeTcs 5 % OT cyMMapHbIX 3aTpaT Tpyda U
3apa0OTHOM MJIaThl HA MOHTaX CUCTEMBI);

8) mycko-Hayaaka cuctemsl, % (mpuHuMaercs 2,5 % oT cyMMapHBIX 3aTpar Tpyda
1 3apa0O0THOM TUIAThl HA MOHTAX CUCTEMBI);

9) cBapouHble U HeEyuyTeHHbIE paboThl, % (mpuHUMaeTcs 15 % oT cymmapHbIX
3aTpaT TpyAa v 3apab0THOM IJIaThl HA MOHTAX CHUCTEMBI).

Bb10op cnoco6oB npon3BoacTBa padoT

DTOT paszen MMeeT UCKIIOYUTEIHHO BaXXHOE 3HAYCHHME, TaK KakK OT BBIOOpa
HauOosiee 3(P(HEKTUBHBIX CIIOCOOOB MPOMU3BOJCTBA pabOT B IEIOM U MO KaXKIOMY
OpOIECCY B OTHAEIBHOCTH 3aBUCAT COKpAIEHHE CpPOKa BBIMOJHEHUS pPadOT u
cHUXeHue cebectoumocTd. Ha BBIOOp cocOOOB MPOU3BOACTBA PabOT BIMSIET 00bEM
paboT U yCIIOBHUS, B KOTOPBIX OCYIIICCTBIISIFOTCS 3TH paOOTHI.

Haunbonee panuoHaJbHBIM METOJOM MOHTa)Ka CHUCTEM OTOIUIEHUS U
BEHTWISIIIUU SIBISICTCSI TOTOYHBIM METOJ, MPU KOTOPOM PpabOThl OCYIIECTBISIOTCS
CIIEUAIM3UPOBAHHBIMU 3BEHBSAMU, MEPEXOMAIIUMU C OJHOM 3aXBATKU HAa APYTYIO U
BBITIOTHAIOMMME | CBOM KoMmIUIeKC paboT. MOHTaX MPOU3BOAUTCS U3 Y3JIOB U
neTajged, W3roTOBJICHHBIX Ha 3aBojgax. [lpum opranuzanmuu paboOT IO MOHTaXY
CaHUTAPHO-TEXHUUYECKUX CHUCTEM HEOOXOAMMO CTPEMUThCA K MAaKCUMAaJbHOU
MEeXaHU3allui TPOIECCOB, TaK KaK 3TO OOJIETYUT MPOU3BOACTBO PabOT W TMOBBICHUT
MPOU3BOJAUTEILHOCT TpyJa. [IpuMeHeHneM MOTOYHOTO METO/Ia OpraHu3anuu pador,
COBMEILIEHUEM CMEXHBIX IIPOLIECCOB U OTIAEJIBHBIX KOMILJIEKCOB U CBOEBPEMEHHBIM
nepeBoioM pabodynx Ha APYTrHE MPOIECChl JOCTHTAETCS paBHOMEPHAs W TOTHAs
3arpy3ka paboymx B TEUEHHWE BCETO0 TMEpUoJa MOHTaXa TNPH COOJIOJACHHUU
TEXHOJIOTUYECKUX HOPM U TIpaBUJI M 0€30IMaCHBIX YCIOBHH Tpyaa.

OHpeIleJIeHI/Ie TPYAOEMKOCTH H CTOUMOCTH MOHTAKA U U3T0TOBJICHHUHA CUCTEM.

[locne mnoacyera oO0OBEMOB pabOT M YCTAHOBIEHHUS MOCJIEAOBATEILHOCTH
V3TOTOBJIEHUST M MOHTa)Xa CHUCTEM COCTAaBJISIFOT BEIOMOCTHM 3aTpar Tpylda H
3apa0OTHONM  MJIAThl HA  3arOTOBUTENbHBIE WM MOHTAQXKHBIE  IPOIECCHl -
IIPOU3BOACTBEHHbIC KAIBKYJALNUU. [IpOM3BOACTBEHHAsT KalbKYJSINUSA — SIBJISIETCS
HCXOJIHBIM JIOKYMEHTOM JJII COCTaBJIEHUS Tpadrika mporu3BoACTBa padoT.

14



[Tpu nmosicueTe TPyAOBBIX 3aTpaT HEOOXOAUMMO U3YUUThH OOIIYIO YACTh COOPHUKOB
EHuP, 4ro0bl mpaBWIBHO TPUMEHSTH MONPABOYHBIA KOAGOUIIMEHT HA HOPMBI U
pacueHkH. 3aTparbl TpyJla W pa3Mep 3apadOTHOM IjIaThl Ha BeCh 00BEM paboT
OTIPEJICNISIIOT IyTEM YMHOXEHHUSI COOTBETCTBYIOIIMX HOPM U PACIICHOK Ha OOBEMBI
paboT, u3MepeHHble B eauHumax, npuHATheIX Mo EHuP. Heobxoaumo oTMeTuTtsh, 4To
3aTpaThl TPyJa HA BECh 00BEM H3MEPSIOTCS B YEIOBEKO-THSX, T. €. IMOIYYEHHOE
3HAa4YCHHE CIEeAYET pa3eUTh Ha 8 4acoB (Tak Kak pabouHii 1eHb - §- 4aCOBOM).

dopma BeIOMOCTH 3aTpat Tpy/la U 3apab0THOM TUIaTHI pUBEICHA B Ta0IUIE 4.

CoctaB Opuran (3B€HbEB) MO MU3TOTOBJICHUIO U MOHTAXKY 3JIEMEHTOB 3aBUCUT OT
o0beMa U CPOKOB paboT, a TaKkKe OT METOJa UX MPOU3BOACTBA. PekoMeHnanuu no ux
COCTaBy TIPH BBITIOJIHEHUHM OTHAEIBHBIX BUJOB paboT (omepauuii) narorcss B EHwuP.
KonudecTBeHHBIN 1 KBATM(PUKAIMOHHBIN cOCTaB 3BeHa ycTaHaBiuBaeTcs mo EHuP c
Y4€TOM BO3MOYKHOTO PAIIMOHATIFHOTO COBMENICHHS TIPOhECCUIA.

HanmMenoBanue paboT peKOMEHIYeTCs 3alUChIBaTh B TOM MOPSAKE, B KOTOPOM
OHM [IOJKHBI BBINIONHATHCS. B Tex ciywasx, Korma ONpeAessieTcss TPYIOE€MKOCTh
MPOLIECCOB OJIHOTO BH/A, OTJIMYAIOIIMXCS MO 3aTpaTraM TpyJa Ha e€JUHUIly padoT, B
rpade «HanmeHnoBanue paboTy» ciemyeT 3aluchiBaTh:

MonTtax Bo31yxoBoa0B ¥ 800 MM

D630 MM U T. 1.

Tabauua 4 - Iloacyer TPyAOBBIX 32aTPAT HA MOHTAK CHCTEMbI BEHTHJISILIHU

Hudp HaumeHoBaHue Oo6bem o = Cocras
HOpM padot padot = 2 = 3BeHa
> )
g z 2.1 § | & 1o
3 g . = 5| Eg| &g| EHuP
(=7 < = = E[ - -
“E’ - s | o8| 8 2
= = S = 2 2
2 = 2 25| 25| E&
> = [~} <5 < \©
< = =] ) < % n <O
g 57 20| £=| 23
o= =~ A ” 5 3
= ) se | =] 83
= s 23| g S
= = s s =
=3 ) A =)
S =
== ®)
1 2 3 4 5 6 7 8 9
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PACYET PECYPCOB, HEOBXO/JUMBIX /IS MOHTAXA

BpHrazLy, HaIlpaBJIICMYIO Ha 00BEKT 1 MOHTaXa CHUCTCMBEI, HGO6X0,IH/IMO

OCHACTUTHh OOOPYJOBAaHUEM, MO3BOJSIONIMM IPOBOJAUTH €€ COOpPKY IO 3aJaHHOU

TEXHOJIOTUH, W BBINOJHATH COIYTCTBYIOIIME 3TOMY MHPOU3BOJICTBEHHOMY MPOIECCY

orepaiuu. B cOOTBETCTBUYU ¢ TPUHATHIM METOJIOM MPOU3BOJICTBA PA0OT MOAOUPAIOTCS

MCXaHH3MBI, HpI/ICHOCO6HeHI/I${ N HHCTPYMCHTHI, O6€CHC‘-II/IB3IOHII/IG ITIOBBIIICHUC

MPOU3BOJIUTEILHOCTU TPYAa.

B KypcoBoM MpoekTe STOT pasliel MOXKET OBbITh OrpaHUYEH COCTaBJICHHUEM

nepedHs oOOpyJOoBaHUS, WHCTpyMeHTa u wWHBeHTaps (Tabmuuel 8-10). [laxHbIii

IepeUYeHb COCTABJICH B COOTBETCTBHMM ¢ Tabiuiamm 54.1, 55.1, 55.3, 55.11, 55.12,
55.13 [13] u 1V.35, IV.36 [12]; pasnenamu 34 [12] u 56 [13]; cBenenusamu xaranoros ot
rpynnsl komnanuid Manpoct «MaTepMar» n «POCBEHT».

Ilepevyennb 000py10BaHUS, HHCTPYMEHTA U HHBEHTAPA

AJIF MOHTAkKa CUCTEM BCHTUW/IAIUHU

Tabaunna 5
Ne HaunmenoBanmue IrocCT, | Koau-
NO3UIIUU MapKa | 4eCTBO
1 2 3 4
1 OTBeC CTPOUTENbHBIN, IIT. 7948-80 |
2 Pynerka uzmepurenpHas, 1T. 7502-98 |
3 MeTtp cKJIaIHOM METANIMYECKUH, IIIT. 427-75* 2
4 MouJioTok ciiecapHbiii Maccor 0,8 Kr, IIT. 2310-77* 2
5 KyBanga octpoHocast maccoii 3 Kr, IIT. 11402- |
75%
6 3yOusio ciecapHoe, IIT. 7211-86* 2
7 KoMmIieKT raeyHbIX ABYXCTOPOHHUX KIIFOUEH 8x10, 2
13x14  17x19 22x 24 mIT.
8 Koy raeuHbiii pa3BoIHOM, IIT. S=30 1
9 [TnockoryOiibl KOMOMHUPOBAHHBIE, IIIT. 1
10 CrpyOumna jy1s1 cOopkH (haHIIEB, IIT. TC 1
11 DnekTpuueckas OapabanHas jiedenka maccoi 510 T-224 b 2
KT, IIT.
12 MoHTaXHBIN 0JIOK OJHOPOJIMKOBBIU, HIT. 4
13 [IBennep anuuoM 1,5 m, mT. Neg 2
14 Crpon TpexBeTheBOM U3 cTainbHOro kanara TK6x37, 1
IIT.
15 IIeHbKOBBIN KaHAT AuamMeTpom 15,9 mm, . M 20
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PA3PABOTKA KAJIEHIAPHBIX IIJTAHOB ITPOU3BOACTBA PABOT

KanennapHble miaHbel pa3pabaThiBalOTCSI HA MOHTa)XX CUCTEMbI BEHTUJISIUU. B
HUX YCTaHAaBIIMBAETCS CTPOTasl TEXHOJIOTMYECKAs MOCIIEI0BATEIbHOCTD BBIITOIHEHUS
IPOLECCOB, O0IIas NPOAOKUTEIBHOCTh MOHTa)Ka M B3aUMOYBSI3Ka OTJEJbHBIX
MOHTQXXHBIX IPOLECCOB IO BpPEMEHU. B KypcoOBOM NpPOEKTE KaJl€HAAPHBIA IUIaH
pa3pabaThIBaeTCs B BUJIE JIMHEHHOTO rpaduKa MpON3BOACTBA paboT (PUCYHOK 5).

B 1neBoil wactu KaneHJApHOTO IUIaHA-Tpaduka, HA3bIBAEMOW MacoOpTOM,
YKa3bIBAIOTCS MEepeyYeHb padoT, UX 00bEM, 3aTpaThl TPYAd, CHEHUAIBHOCTh U COCTAaB
pabouunx 3BEHbEB, NOTPEOHOCTh B MEXaHU3MaX. JTa YacTh 3alO0JHAETCA HA OCHOBAaHUU
POU3BOACTBEHHOM  KaJbKyJSUU, DPUYEM  MEJIKHE  CMEXKHbIE  IPOLECCHI
OOBEAUHSIOTCS B 0OJiee KpPyHHbIE KOMIUIEKCHI padOT, BBIMOJIHSIEMbIE OTACIbHBIMU
Opuragamu. B 53TOM ciydae TpydoOE€MKOCTh BCEX MPOLIECCOB CYMMHpYETCS U
IIOKAa3bIBAETCSI OJHOW CTPOKOM B rp. 5, a rp. 10 3amonHseTcs mociae cOCTaBiIEHUS U
yBS3KM Trpaduka, Korjma OyIeT YTOYHEHAa NPOAOKUTEIBHOCTh BbIMOJIHEHMS
IIPOLIECCOB MM UX KOMILIEKCOB.

[IpaBas yacTh rpaduka OTpa’kaeT MOCIEA0BATEIbHOCTh U KaJeHIapHbIE CPOKU
BBIMOJHEHHUST OTAEJIbHBIX MOHTAQXXHBIX IIPOLIECCOB, MX B3aUMOYBA3KY M OOIIYIO
IPOJOJDKUTENBHOCTh  paboT.  [IpOoMOMKHUTENBHOCT  BBINOJHEHUS  OTAEIIBHBIX
IIPOLIECCOB OMPEIENSIETCS MyTEM JAEJIEHUs TPYJOEMKOCTH padOT Ha MPUHSTHIA COCTaB
3BEHbEB M II0KA3bIBAETCS TOPU3OHTAIBHOM JIMHMEW B MacmTabe BpeMeHu. Han
TOPU30HTAJIBHBIMU JIMHUAMHU 11€J1eCO00pa3HO yKa3aTh KOJIUYECTBO pabOUMX, 3aHITHIX
IIPU BBIMOJIHEHUH KaXA0Tr0 Mpoliecca.
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IToctpoenue rpaduka HauMHACTCSA C OMpeeleHHs] OOIero yuciaa pabodux,
3aHATHIX HAa MOHTaXe. OPHEHTUPOBOYHO OHO PABHO:

rae 3, - o0mas TpyA0eMKOCTh paboT, Yedl. - IH.;
T, - HOpMaTUBHBIA CPOK MOHTAKa, JTH.

B chayuae ecnu  HOpMATHBHBIA CPOK HE 3aJaH, €ro MNPUHUMAIOT
OPUEHTHPOBOYHO PAaBHBIM CyMME MPOAOKUTEIHHOCTH CBAPOYHBIX W HEYUTEHHBIN
paboT (cocTaB 3BEHA MO ATOMY KOMIUJIEKCY BCETJla COCTOUT U3 OJHOTO YEJIOBEKAa) U
pa3MEeTKH MECT MPOKIAIKH CHCTEMBI.

B paccmarpuBaemoMm mpumepe (PUCYHOK 5) uyucio paOouMX, 3aHATHIX Ha

MOHTaXe€, COCTABUT:
1268
R="75 =8 Hel.

Buusy, crtporo moja mpaBoil yacTbio rpaduka U B TOM JK€ MacuTtade,
BbIUEPUMBAETCS TIpauK ABMKEHUS pabOuyuX, IJ€ MO TOPU3OHTAIN IOKa3bIBAIOT
KOJIMYECTBO pabouyux JHEH, a MO0 BepTHKAIM — YHUCIO pabodux, KOTOpoe
oTpeseNnsieTcs MyTeM CYMMHUPOBAHMSI KOJIMYECTBA pab0OUMX, 3aHATHIX KaX/blil JeHb.
I'paduk ABWKEeHHA pPabOUMX MOXKET CIYKUTh KPUTEPUEM JUIsl  OIICHKHU
MPAaBIJIBHOCTH MOCTPOCHHS KaJICHJAPHOTO TpaduKa: OTCYTCTBUE PE3KUX MHKOB H
BIIAJMH Ha HEM CBUJAETEIHCTBYET O HEMPEPHIBHOCTH M PABHOMEPHOCTH 3arpy3KH
pabounx B TEUEHUE BCETO MEPHO/Ia MOHTAXKA.

OOBEKTUBHBIMHU TIOKA3aTENsIMU KAa4€CTBEHHOUN OIEHKM TMOTOKa paboumx, a,
CJIEIOBATENbHO, U MPABUILHOCTH COCTABIICHUS KaJICHAAPHOTO TUTaHa, SBIISIOTCS J1Ba
kod¢dulrenTa:

- KO3 (HULUEHT HEPABHOMEPHOCTH JBUKEHUS paOOYMX BO BPEMEHHU:

/C 7 yem
1 b
oouy

rae 7. - TIepUoJa YCTaHOBHUBIIETOCS ABMXKCHHS PaOOYMX, MPUHMUMAETCS 110

rpa-
uxy;
75, - OOIIMI CPOK MOHTAXKA,;
- K03 (HUIIUEHT HEPABHOMEPHOCTH JIBMKCHHS pa00YHNX MO0 KOJUYECTBY:
o

rae R.. - MaKCUMaJIbHOE KOJHMYECTBO pabOYMX, MPHUHUMACTCS U3 rpadmuka

IIBU-

XKeHusl paboumx;

R, - cpelnHee KOJIUYECTBO pabOUYuX, BBIYUCISIETCS 1O (popmyiie
20

o ¢

rae >~ 9, - o0liee KOJMYECTBO 3aTpar TPy, PACCYMTHIBAETCS KaK IIONIAh
burypsbl, OrpaHUYEHHON TpadUKOM JIBIKEHUS PAOOUHNX.

R, ,
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[TpakTudecku A>TH KOADPUIIMEHTH JOKHBI HAXOAUTHCS B  CICAYIOITUX
npeaenax: k, =0,7-035; k, =L15-1,20,

JUis mpuBeIeHHOTO puMepa: Ru. =8 4el; Top =17.5 on; T,y =115 on;
30, =15-7+115-8+1-7425-4+1-1=1205 wer.— on.: R :120%75:7 ver -

cp

k=115 5= 0665 ky =8 =114.

[Tonnyyennsie K03(PPUIUEHTH TOBOPIT O PUTMUYHOM OpraHM3aluu paboT Ha
00BEKTE U PAaBHOMEPHOU 3arpy3ke paboyux B MPOIECCE MOHTAXKA.

Ha rpaduke (pucynok 13) momMumo meproja yCTAaHOBUBIIETOCS JBUKCHUS
pabouux yka3zaHbl BpeMs pa3BepThiBaHUS pa0OT (7, ) M BpeMsi CBEPTHIBAHUS (7 cocpn

).
MEPOIIPUATHUSA 10 OXPAHE TPYJIA

MoHnTaxHble padOThl JTOHKHBI BBITOJHITHCSA B COOTBETCTBUU C MPOEKTOM
npousBojictBa pador (III1P). B Hem mpegycmaTpuBarOT CO3/1aHHME YCJIOBHUM IS
0e3omacHOro BeJieHUs! paboT, Kak Ha CTPOUTEIBHOM MIIONIA/IKE, TaK U HA OTAEJIbHbIX
pabounx MecTax.

MOoHTa)X CaHUTApPHO-TEXHUYECKHX CHUCTEM JUIsl  CllecapsA-MOHTAKHUKA
HAYMHAETCS C OMepaluii B MOHTaKHOUN 30HE (MeCTa HaXOXKJIEHUs 000pYy/IOBaHUS U
MaTepUaJioB) U KOHYAETCS CHA4Yell CHUCTEM B AKCILUIyaTalM0 WX Halajaky. B 3Tu
pabOThI BXOJIAT:

- TOrpy3ka U pas3rpy3ka, TPaHCIOPTUPOBAHUE, MPHUEM U XpaHCHHUE
000pyIOBaHUS;

- ClIeCapHbIE, TaKeJaXXHble, DJIEKTPOCBAPOYHBIC,  CIECLUAIbHBIE U
U30JISIUMOHHBIE PAaOOTHI;

- cOOpOYHBIN, YKPYITHUTENIbHbIN, YCTAHOBOYHBIN U PEryJIUPOBOYHBIM MOHTAXK,
a TAK)K€ MCTIBITAHUE arperaToB U CUCTEMBI B IIEJIOM.

K camocrosTenbHOl paboTe MO NPOM3BOJACTBY MOHTaXHBIX padOT Ha
CTPOUTENIBHOM IIJIOIIAJIKE JOIYCKAKTCS JIMIAa HE Moyoxke 18 ner, mpomenmmne
MEIUIITHCKOE OCBUJETEIHCTBOBAHUE M O0y4YeHHE, MMEIOIIHUE YJOCTOBEpEHHE Ha
IIPaBO MPOM3BOJICTBA ATUX PAOOT.

[Ipu mnocryreHun Ha paboOTy clecapb-MOHTAKHUK JIOJDKEH TOTYYUTh
BBOJIHBI MHCTPYKTAX MO OXpaHe TPyJAa, a Mepe]l HadyaaoM padoThl — MHCTPYKTAK
Ha pabodyem mecte. B nmanpHEieM mepuogMdecKuil WHCTPYKTaXK MPOBOJMUTCS HE
peXke OJJHOro pas3a B TPU MECAILA, €CJIU HE MEHSIOTCS YCIOBHS U XapakTep padoThl.

Crnecapb-MOHTOXKHHUK JOJDKEH padoTaTh B CHELOACKAE U CreroOyBH, B
3alIUTHOM Kacke, MpU HEOOXOAMMOCTH MOJIb30BAaThCS 0053aTENBHO 3alllUTHBIMU
CPEACTBAMHU: MPEIOXPAHUTEIBHBIM MOSICOM, BEPEBKOU, PECIIUPATOPOM, 3AIIUTHBIMHU
OYKaMHU.

PabGouee wmecTo crecaps-MOHTaXHUKA JODKHO OBITh OCBOOOXKIEHO OT
NOCTOPOHHUX MPEIMETOB U COJEPkKAThCS B YHCTOTE W MOpsaKe. becnopsmouHoe
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XpaHeHHUe, a Takke pa3OpachlBaHWE MAaTEpUAIOB, 0OOPYIOBaHUS U JI€Tajlei BO3je
MOHTHUPYEMOT'0 0O0BEKTA 3aMPEIacTCsl.

MonTtaxHbsle  pabOTbl  CleAyeT BBINOJIHATH HCHOPABHBIM  CIIECAPHBIM
MHCTPYMEHTOM, KOTOPBIM HEOOXOJMMO XPaHUTh M NEPEHOCHUTh B CHEIUAIbHBIX
MHCTPYMEHTAJIbHBIX SIMKax. [IpUMEHATh MHCTPYMEHT NpU padoTe CIEAyeT II0
Ha3HaueHU10. MHCTpYMEHT AOKEeH OBITh MPOYHO HacaXeH Ha pykosATkKy. Habop
racuyHbIX KJIIOYEH JOJDKEH CTPOro COOTBETCTBOBATh pa3MepaM OOJTOB U Taek.
Ynapueie HMHCTPYMEHTHI (3yOWio, Kpeuimencenb, OOpPOJOK) JOHKHBI HUMETh
UCIPaBHBII 00€K, 0€3 TPEIrH U 3ayCEHEL WIN ¢ KOCON COMTOH yIapHOH 4acThIo.

Crecapro-MOHTaKHUKY pa3peliaercs padoTarh ¢ 3JEKTPOMHCTPYMEHTOM IIpU
YCIJIOBUM 3HaHUS MpaBWI OOpaIlEHUs] C HUM U Ipu Hanuuuu y Hero Il rpymnmel mo
anekTpobesonacHocTH. [Ipu paboTe ¢ IIEKTPOMHCTPYMEHTOM HampsibkeHuem jo0 220
B HeoOxomumMo TNpUMEHSTh WHAMBUAYAIbHBIE CpPEACTBA: JIUAJIEKTPUUYECKHE
NEepYaTKH, KaJOllW, JAUDJIEKTPUYECKUA KOBPHMK, OYKH, KOTOPBIE BBIJAIOTCA
OIHOBPEMEHHO € MHCTPYMEHTOM. B  mocnemnee  BpeMs  HCIOJB3YIOT
AIEKTPOUHCTPYMEHTHI C IBOMHOMN M30JSIMEN, KOTOPbIE HE TPEOYIOT 3a3eMJICHUS U
NPUMEHEHUsT  MHAMBUAYAJbHBIX  3allUTHBIX  cpenctB. Ilpu  pabore c
ANEKTPOMHCTPYMEHTOM HEOOXOAMMO CJIEAWTh 32 MCHPABHOCTHIO  HM3OJISILIUU
TOKONOJBOJISLIIETO TpoBOJa U obeperaTb €ro OT TpeHus o0 OCTpble YIJIbI, OT
NEPEKPYUYUBAHUS U METICHUS, OT 3aKUMa PAa3HBIMU MPEAMETaMU U UHCTPYMEHTOM,
OT IIEpECEYCHUS C METAINYECKUMH ITPEAMETAMM.

Jlo Hayana paboT ¢ NPUMEHEHUEM MaIllMH PYKOBOAUTENb IOJKEH ONPENETUTh
MECTO MX YCTaHOBKH. MECTO YCTAaHOBKM MAILUH CJIEAYET ONPEIENATh TaK, YTOObI
o0ecneunTh MPOCTPAHCTBO, JOCTAaTOYHOE Ui o0030pa paboueld 30HBI H
MaHeBpHUpoBaHUs. ['py3omogbeMHble MamMHBI (KpaHbl), JeO€qKH, TOMKpATHI,
ANEKTPUYECKUE UM PYUYHBIE Talld W JPYrM€ MEXaHU3Mbl IIepe] IIyCKOM B
DKCIUIYaTallul0 U B JAJBHEMIIEM 4Yepe3 Kakable 12 MecsAlneB AOJKHBI IPOXOAUTH
TEXHUYECKOE OCBUIECTENbCTBOBaHUE. ChEMHBIE I'Py303aXBaTHBIE MPUCIOCOOIECHUS
(TpaBepchl, CTPOIIbI) MOCJIE UX U3TOTOBJIEHUS U PEMOHTa HEOOXOAMMO OCMAaTpPUBATh
M WCHBITBIBAaTh HArpys3koi, B 1,25 pa3za npeBblIAKOMIE WX HOMHUHAIBHYIO
Ipy30M0BEMHOCTb. B mpomecce dKCIUlyaTalud ChEMHBIE TI'Py303aXBaTHBIE
OPUCIOCOOJICHUST TOJABEPraloTCs MEPUOJUYECKOMY OCMOTPY C 3alllChi0 B
KypHajax: TPaBepChbl — 4epe3 KaxKaple 6 MECALEB, CTPOIbI — uepes Kaxabie 10 quen,
KJICIIU U IpyTue 3axXBaThbl — yepe3 1 mMecsu.

Bpuragup-MoHTa)KHUK 00s3aH 3HATh Maccy TIpy3a, MpeIHa3HAYEHHOTOo IJIs
NEPEMEIICHUS; 3alpellaeTcs IOJAHMMATh TIPy3, Macca KOTOPOTO MPEBBIIIAET
rpy30M0AbEMHOCTh MOABEMHOIO 000pyaoBanud. [Ipu noabeme uinu nepeMenieHuu
rpy3a AByMs JiebelKaMH JUIsl MPEJOTBpAIICHUs WX Teperpy3kd HYXKHO BbIOUpaTh
OJIMHAKOBBIE MOJHMCIIACTHI U pabOTaTh PABHOMEPHO, a JIEOSAKH JOHKHBI 00ECICUUTh
OJIMHAKOBYIO CKOPOCTh JBMKECHMS KaHaTa. llepememars rpy3bl Ha BBICOTE CIENYET
HaJ Hepabouumu mectamu. Cliecapu-MOHTAKHUKH, BBINOJIHSIONINE TaKeJaXHbIE
paboThl, JOJKHBI OBITh OOYyYEeHBbl MO CHEHUATbHOW NPOrpaMMe U HUMETh
YAOCTOBEPEHUE Ha MpPaBO NPOM3BOJACTBA TaKeJIaXHBIX paboT. MecTa yCTaHOBKH
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IPY30IMOBbEMHBIX CPEJICTB, a TAKXKe KPEIJICHUS PBIUYAXHBIX JIEOENOK, Tanell u
OJIOKOB K  CTPOUTEIBHBIM  KOHCTPYKIIMSIM  CJIEIyeT  COTJIacOBBIBATH  C
renoApsauukoM. [lomHMMaTe W ycTaHaBIUBATh TSOKENIOe  O0OpyJOBaHHE
HEO0OXO0JIMMO B MPUCYTCTBUU U TOJ HaOmtoeHueM Mactepa. [loabem rpysa cieayet
MPOU3BOANTH IUIABHO, 0O€3 pBHIBKOB, BPEIHO JACHCTBYIONIMX HAa BCE YacTH
MEXaHU3MOB W MOTYyIIMX BbI3BaTh aBapulo. He pekomeHayercs IOIMyCKaTh
pacKkayMBaHMs T'py3a M OCTaBJSATh €ro Ha BECy BO BpeMs NEpepbiBa WM IOCIe
OKOHYaHHUS paOOTHI.

Jleca, mogMOCTH W Jpyrue TPHUCHOCOOJICHUs JUIsl BBINOJHEHUS paboT Ha
BBICOTE JOJKHBI OBbITh MHBEHTapHbIMHU. Jleca M  MOAMOCTH BBICOTOM 110 4 M
JIOTYCKAIOTCSL K AKCILTyaTalli TOJBKO MOCJE MPUEMKH UX TPOU3BOAUTENIEM PadOT,
a cBbimie 4 M — MOCIE€ TEXHUYECKOrO OCBHUACTEIBCTBOBAHUS HX KOMHUCCHUEH C
YTBEP)KJICHUEM aKTa TJIaBHBIM HMH)KEHEPOM. MeTtalndeckue jeca HeoOXO0IUMO
3a3eMJiATh. lIpucTaBHbIE JIECTHUIBI JOJKHBI UMETh BPE3HBIE CTYNEHU, BHU3Y —
HECKOJIb3SIIIIe HAKOHEYHHUKH, a BBEPXY — 3axBaThl. PaboTaTh ¢ HUX pa3pemiaercs Ha
BbIcOTE HEe Oosee 3 M. [logbem TskecTel C JIECTHUI] HE JIOMyCKaeTcsl. Pa3aBuxkHbIe
JECTHULBI-CTPEMSIHKM ~ JTOJDKHBI HMMETh NPHUCIOCOOJICHHS, HE IO3BOJISIIOLINE
JIECTHUILIE TPOU3BOJIBHO ABUTATHCS BO BpeMs paboThl. [llupuHa HacTuia Ha jecax u
MOJAMOCTAX HE NOKHA ObITh MeHee 1 M. C 00eux CTOpPOH HACTHIIBI HAJJICHKUT
OrpaJiuTh MEpUaMU BBICOTOM HE MeHee | M ¢ OOpTOBOM OCTPOTaHHOW JOCKOM
mupuHoN 18 cMm. 3ampemaercsi: Ki1acTh MHCTPYMEHT Ha Kpail pabouyero HacTuiia
JIECOB; BECTH PpalOTHI CO CIy4YaWHBIX OIOP, MCIOJIB30BATH CIIy4YailHbIe MPEIMETHI
(HarpeBaTenbHBIE MPUOOPHI, JTOCKU, SIIUKU, JECTHHUIBI W Jp.) KaK BPEMEHHbBIC
OTOpBl WJIM TOJCTaBKH; IMPOU3BOJCTBO pabOT B TEX MeCTaX, HajJ KOTOPHIMU
MOHTHUPYIOT OJIOKH, TAHENX U APyTrue cOOpPHBIE KOHCTPYKITUH.

Kaxxmpiii cBapmuk o0s3aH mepea Ha4aioM padOTHl MPOBEPUTH MCIIPABHOCTh
anmnaparypsl, TOTOBHOCTh MECTa CBapKd B INPOTHUBOMNOKAPHOM OTHOIIEHHH. Bo
BpeMsi padOThl HE JOMyCKaTh MOMAJaHUs HUCKP PACIUIABIEHHOTO METajula IJIaMEHH
TOpENKH, pa3OpbI3TUBaHUsS AIEKTPOJHBIX OrapKOB Ha CropaeMble KOHCTPYKLUHUU H
Marepuanbl. llocie BBINOJHEHHS CBapOYHBIX padOT HEOOXOJMMO TIIATEIBHO
OCMOTpETh pabouee MECTO, HIDKeNIekallue IUIOMAJAKH M 3TaXu, a B cllydae
BOCIUIAMEHEHUS UX MOJUTHh BOJoM. K mpoBeneHnto cBapouHbIX padOT JOIMYyCKAatOTCs
CBAPLIMKHM, MPOUIEAIINE  IMPOTUBOIMOXKAPHBIA MUHHMYM W IIOJYYHBILIHE
crenuaibHble KBaTU(UKAIIMOHHBIE YJIOCTOBEPEHMsSI HAa TMpaBO JOMyCKa HX K
IPOBEJICHUIO OTHEBBIX paboT. MecTo cBapku HEOOXOAMMO 00ECIIEYUTh CPECTBAMU
noxkapoTyienus. [Ipu npoBeneHnn cBapoOYHBIX padOT 3aMpeiaeTcs:

- IPUCTYMATh K padoTe MpU HEUCIIPABHOM alaparype;
- TPOU3BOJUTH CBApPKY, PE3KY CBEKEOKPALICHHBIX KOHCTPYKIMH [0 IOJIHOTO
BBICHIXa-

HUSI KPacKu;
- MOJIL30BATHCS NIPU CBApKE OAEKJIOM M PYKaBULIAMH CO CI€JaMU Macel U KUPOB,
OcH-

3UHA U APYTUX TOPIOYUX KUAKOCTEH;
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- XpaHUTh B 30HE CBAPKU TOPIOYNE WM B3PHIBYATHIC TTPEIMETHI WIIH MAaTePUAJIBI.

[Ipu  amekTpocBapouHBIX  paboTax, dYTOOBI  W30ekKaTh  TMOPAKEHUS
AIIEKTPUYECKUM TOKOM, HEOOXOAMMO COOIIIOIaTh CIEAyIOIINne TpeOOBaHUS:

- KOpmyca MCTOYHHKOB TIUTAHUS JYyTH, CBapOYHOTO BCIIOMOTATEIHHOTO
o0opynoBaHus
U CBApUBAEMBbIC M3JIENH TOJDKHBI OBITh HAJIEKHO 3a3€MJICHBI MEIHBIM ITPOBOIOM;
- JUIMHA TIPOBOJIOB CETEBOrO THUTaHUSA JAODKHa ObITh Oonee 10 M. Ilpwm
HEO0XO0IUMMOCTH
HapacTUTh MPOBOJ TMPUMEHSIOT COCAUHUTENIbHYI0O My(pTy C MPOYHOU
N30JIAIIMOHHOMN
MacCOM WJIM MPOBOJI C JIEKTPOU3OJISAIMOHHON 0000uK0i. [IpoBO MoiBEIMBAIOT
Ha
BBICOTE 2,5-3,5 M.
- IPY HAPYKHBIX paboTax CBapOYHOE 00OPYAOBAHHE JIOJDKHO HAXOUTHLCS O/ HaBe-
COM JIJISl IPEIOXPAHCHUS OT A0S U CHETa;
- PUCOCANHATEH M OTCOSAWHSATE OT CETH AJIEKTPOCBAPOYHOE 000PYI0OBAHUE, a TAKKE
HAOJIFOaTh 32 WX HCIPABHBIM COCTOSHUEM B IPOIECCE IKCIUTyaTaIlluu O0s3aH
DJICKT-
POTEXHUYECKUH IIEPCOHAII,
- BCE CBapOYHBIC TIPOBOJA JIOJDKHBI HMMETh HCIPABHYIO H3OJSIUI0 U
COOTBETCTBOBATH
IPUMEHSIEMBIM TOKaM.

JIJist 3a1uThl 3peHUs M KOXKU JIMIIa OT CBETOBBIX U HEBUIUMBIX JIy4eHl Iyru
AJIIEKTPOCBAPIIUKU U UX TOJPYUYHBIE TIOJDKHBI 3aKPHIBATH JUIIO NTUTKOM, MACKOW WIIH
[IUIEMOM, B CMOTPOBOE OTBEPCTHE KOTOPBIX BCTABIICHO CIICIHAIBHOE CTEKJIO —
cBeTobuiabTp. st 3amuTh cBeTOGMIBTpa OT OPBI3T METaIa CHAPYKH B CMOTPOBOE
OTBEPCTHE BCTABIISCTCS OOBIYHOE MPO3padHoe CTEKI0. CBETOPMIBTPHI BEIOMPAIOT B
3aBUCUMOCTH OT CBAPOYHOTO TOKA.

TEXHUKO-9KOHOMMUYECKHUE IIOKA3ATEJIN

Jlnst onleHKH 3QPEKTUBHOCTH MPUHSATHIX B NPOEKTE PEIICHUA HEOoOXOIUMO
ONPENEIUTh TEXHUKO-IKOHOMUYECKUE TTOKA3aATEIu:
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IToka3zaTenp 3aBOACKOW TOTOBHOCTH, OIPEACIAIOIIAN O Yy4acTUs
3arOTOBUTENIBHBIX 3aBOJIOB B OOIIMX 3aTpaTax TPyJ/la Ha W3TOTOBJICHHUE W
MOHTQX CUCTEM:

T, -T
3=——-100%
T b

0

rae 7, - cymMmapHbIe 3aTpaThl TpyJa Ha U3TOTOBJIEHHUE Y3JI0B U MOHTAX

cuc-
TEM, 4ell. - ;
T, - 3aTparbl TpyJa Ha MOHTaX CHUCTEM, OIpejesieMble 0
BEJIOMOCTH,
Yell. - Y.
2. TlpomomKuTenbHOCTh  MOHTaXHBIX  paboT,  ompeaensemas IO

KaJICHIapHOMY TpaduKy, os, , TH.

3. TpymoeMkocTh emuHUIIBI OOBEMa PabOT:
2.0,
3, ==+ L
rae 20O, - pakTHYECKUE 3aTPAThl TPY/1a HA MOHTAX CUCTEM, OIPEIEIIse-
MBIC 110 KaJIeHIapHOMY TpaduKy, 4ell. - JIH.;
L, - obmas niauHa TpyOoOonpoBOI0B (BO3LyXOBOJOB) CUCTEM, M.
4. CpennenneBHas 3apab0THas IJaTa padOUHX:
3
31. — il
Z Q(/) ’
rjae 3. - BeJIMurHA 3apabO0THOM IJIaThl HA MOHTaXHbIE PabOTHI, P.;
2.0, - (hpakTHYECKHUE 3aTPATHI TPY1a HA MOHTAX CUCTEM, ONpEIEIse-
MBIC 110 KaJICHIapHOMY TpaduKy, de. - IH.
5. TloBblmeHUe TPOU3BOIUTEILHOCTH TPY/Ia:
T\I - ZQ(}
p = 100%,
rae 2O, - pakTHYECKUE 3aTPAThl TPY1a HA MOHTAX CUCTEM, OIPEIEIIse-
MBI€ 110 KaJIeHAapHOMY TpaduKy, 4ell. - IH.;
T, - 3aTpaThl TPyJa HA MOHTaX CHCTEM, OINpPEICIISIEMbIC IO
BEJIOMOCTH,

Yell. - JIH.
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OTOIUJICHUS, BEHTWIAIMY ¥ KOHIWIMOHUPOBAHUS Bo3ayxa. — l1-e u3n. — M : Axkamemus, 2021. —
256 c. — ISBN 978-5-4468-9666-0.
20.@eoanos, 0. A. MmxeHepHble ceTU: COBpeMEHHbIE TPYObl M W3JENUs A PEMOHTa U
crpoutenbeTBa : yueoHoe nocodue st CIIO / 0. A. ®@eodanos. — 2-e uzn., mep. u porm. —M. :
NznarensctBo FOpaiit, 2020 — 157 c¢. — (Cepus : IIpodeccuonansuoe oopazoBanue). —ISBN 978-
5-534-04929-9.
21.®oxkun C.M. TexHonoruss oOCIy>KUBaHUS, PEMOHT M MOHTaX OT/AEJBHBIX Y3JIOB CHCTEMBI
BogocHabOxenus: yueonuk / C.U. ®oxun, O.H. llInopteko; —~Mocksa : KHOPYC, 2022. — 226 c.
—ISBN 978-5-406-07630-9
22. [TaBnmunoBa, U. 1. DkcmryaTarus ceTeid U COOPY>KeHUI BOJJOCHAOKEHHsSI K BOJIOOTBEICHHUS :
yuebHoe nocobue ist cpenero npodeccuonansHoro oopasosanus / W. U. [laBnuHoBa, B. U.
baxenoB. — 6-e u3g. — Mocksa : U3narensctBo FOpaiit, 2025. — 207 c.

3.3.2. DJIeKTPOHHbIE U31aAHUS
1. Bapdomnomees, 0. M. CanurapHo-TeXHHYECKOe 000pyA0BaHMe 3mMaHuid : yueOHuk / FO. M.
Bapdonomees, B. A. Opios ; mox o6mr. pexa. mpod. FO. M. BapdonomeeBa. — Mocksa : UHDPA-
M, 2021. — 249 c¢. — (Cpennee npodeccrnonansuoe obpazopanue). - ISBN 978-5-16-012602-9. -
Tekct : anektponnsiid. - URL: https://znanium.com/catalog/product/1222806 (nata oOparmieHus:
13.12.2021). — Pexxum gocTtyma: 1Mo MOJII1CKeE.
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2..CaHuTapHO-TEXHHUYECKOEe 00OpyI0BaHUE 3AaHUN. MeToAMuecKue yKazaHUs @ METOJUYECKUe
ykazaaust / cocraBurens E. P. Kopmamoma. —MBanoBo : MBITIY, 2018. — 52 c. —Teker :
AJIEKTPOHHBIN /l Jlanp : 3JIEKTPOHHO-ONOIMOTeUHAS cUCTEMA. — URL:
https://e.lanbook.com/book/170885 (mata oOpamenus: 08.07.2021). — Pexum nmoctyma: s
aBTOPU3. II0JIb30BATEIICH.

3. Comnoraes, B. M. CanutapHo-TexHu4ueckoe 000pymoBaHue 31aHui : yueOHoe mocooue / B. U.
ConoraeB. —Omck : Owmckuii I'AY, 2018. — 65 c. — ISBN 978-5-89764-714-9. —Tekct :
AIEKTPOHHBIN /l Jlanb : 3JICKTPOHHO-OMOIMOTETHAS cucTeMa. — URL:
https://e.lanbook.com/book/105589 (mata oOpamenms: 08.07.2021). — Pexxum nmoctyma: s
aABTOPH3. MOJIb30BATEIICH.

3.3.3 JlonotHUTEIbHbIE HCTOYHUKH

1. TOCT 34059-2017 VYcTpolcTBO CHUCTEM OTOIUIEHUS, TOPSYEr0 U  XOJOJIHOTO

BogocHabxenuss Mocksa, Ctangaptuadopm,2018. — 26¢.

2.CIT 30.13330.2020 «CHull 2.04.01-85* BHyTpeHHUIl BOJONPOBOA U KaHAIM3ALUA
3nanuiy Munctpoit Poccun, 2020.

3. TexHUueCKui perjaMeHT OIEPAllMOHHOTO KOHTPOJSI KauecTBa CTPOUTEIbHO-MOHTAKHBIX H

CTEIMANBHBIX pa0OT MPH BO3BEJCHUU 3[aHUN M COOPYKEHHH. MOHTa)X CaHUTAPHO-TEXHHUYECKUX

cucteM, Mocksa — 2000

1. TnyxoB, b. A. MoHTaX CHCTEM TEIJIOTa30CHAOKEHNUS W BEHTWIALIMHA: METOJIMYECKUE
ykazanust/ b. A. I'myxos. — Ky#i6b1mes, 1983. — 31 c.

2. EHwP. Coopuux E 9. Bem. 1 CanutapHO-TeXHMYECKOE O0OOpYyJOBaHHE 3JIaHUN W
coopysxenuit/ ['occtpoit CCCP. — M.: Crpoiinznat, 1987. — 79 c.

3. EHwuP. Coopuuk E 10. CoopyxeHue cucteM BEHTWISLUUHU, KOHAULIMOHUPOBAHUS BO3/yXa,
nHeBMoTpaHcnopta u acnupanuu/ ['occrpoit CCCP. — M.: Crpoiinznat, 1987. — 32 c.

4. EHwuP. Coopnux E 22. CBapounsie padotsl. Beim. 2. Tpy6onpoBosasl/ ['occtpoit CCCP. — M.:
Crpoiinznar, 1987. - 112 c.

5. EHwuP. Coopnuxk E 25. Takenaxusie padotsl/ 'occtpoit CCCP. — M.: Ctpoiiuzaar, 1988. — 48
C.

6. EHwuP. Coopnuk E 34. MonTax kommpeccopoB, HacocoB U BeHTWsiTopoB/ ['occTpoit CCCP.
— M.: Crpoituznat, 1987. — 63 c.

7. EHwuP. Coopuux E 40. U3rotoBineHue cTpOUTENbHBIX KOHCTPYKIMH U netanedl. Breim. 4.
Jertanu u y3nel [y caHuTapHo-TexHudeckux cucrem/ I'ocerpoit CCCP. — M.: Crpoiiuznart,
1987. - 46 c.

8. EHwuP. COopuuxk E 40. M3roroBneHue CTpOUTENbHBIX KOHCTPYKIMH U netaneil. Boim. 6.
Hetanu w y3mbl g CUCTEM BEHTWISIMK M mHEBMoOTpancmnopTa/ I'occtpoit CCCP. — M.:
Crpoiinsnar, 1987. — 56 c.
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