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IIpeaucnosue

CoBpeMeHHOE CTPOUTEILCTBO — OIHA U3 Hamboyiee MEeXaHU3UPO-
BaHHBIX chep YeaoBeuecKol AesaTeIbHOCTU. CTpouTeIbHbBIE MAIlIMHBI
YYaCTBYIOT Ha BCeX dTalax CTPOUTEIHLHOIO MPOU3BOACTBA: B Kapbep-
HO¥1 TOOBIUE CTPOUTETHLHEIX MaTepHalioB (ITecKa, TpaBus, TIUHEI, MeJia
A T.T.); B U3TOTOBJIEHWU XeJIe300€TOHHBIX, METANIMUYECKUX, Aepe-
BSIHHBIX Y IPYTUX CTPOUTENBHBIX 3JIEMEHTOB 3aBOACKMM CIIOCOOOM; IIPU
MOrpy3Ke, pasrpy3Ke U TPaHCIIOPTUPOBAHUHM MATEPUAIOB U CTPOUTENb-
HBIX KOHCTPYKIMI; B TEXHOJIOTUYECKUX IMpolleccax BO3BEACHUS 37a-
HUI U COOPYXEHUIA, CTPOUTENHCTBE HOPOT, MOA3EMHBIX KOMMYHUKA-
Ui, 00BEKTOB THIPOTEXHUYECKOTO, SHEPTETUISCKOTO U JPYTUX BU-
JIOB CTPOUTEILCTBA — OT PabOT OCBOEHUS CTPOUTENBHBIX TIIOIIANO0K U
HYJI€BOTO IIMKJIa A0 3aBEePIIAIOIINX CTaJAUI OTAETOYHBIX M IPYIUX pa-
60T1. CTpouTesbHbIE MALIHBI ABJISIOTCS TAaKXKe CPpeACTBAMU MeXaHM3a-
LIMA PEMOHTHBIX ¥ BOCCTAHOBHUTEILHBIX Pa0OT.

Ecau B nepBoii MOJIOBUHE MPOIIIOTO CTOJIETUS BHEAPEHUEM B CTPO-
WTEJIbHOE ITPOM3BOICTBO MAllIMH pellajiach 3a1ada 3aMeHbl TPYJIOEMKHX
PYYHBIX CTPOUTEIBHBIX MPOLIECCOB MAIIVMHHBIMU, a BITOCIEICTBUM —
BHITECHEHUSI PYYHOTO Tpyla IIMPOKUM BHEIpPEHUEM CPEICTB MaJloi
MeXaHU3aluU, TO B HACTOsIIIee BpeMsl B 00JIaCTU MeXaHU3aLUKU CTPO-
HUTEJILCTBA PEIIAIOTCs TPO0IEMBI 60jiee BLICOKOTO YPOBHS, K KOTOPHIM
OTHOCSITCSI:

B c(pepe MOBBIIEHUS 3(DPHEKTUBHOCTH MAIIMHHOTO CTPOUTEIHLHOTO
MMPOMU3BOJCTBA — CO3JaHKME KOMITJIEKCOB MAIlWH, 00eCIeuynBaOIINX
HanboJjiee BHICOKYIO BBIPAOOTKY CTPOUTENHHON MPOAYKLIMUA HPU MU-
HUMAaJIBHBIX 3aTpaTax Ha ee CO3JIaHue;

B COLIMaJIbHOM cepe — obecreueHrne KOMMPOPTHHIX YCIOBHUI TIep-
COHaJly, OOCITy>KMBAIOIIEMY MAlLIWHBI, IIAPOKOE BHEIpPEHNE aBTOMa-
TUYECKUX CHUCTEM YIpaBIeHUS I 00JIeTYeHUs Tpyaa yeJloBeKa-oIle-
patopa M MOBBILIEHUS KayecTBa CTPOUTENbHBIX paboT.

Ecnu mipesxme cTpouTeTbHBIE MAIIMHEI CO3AaBaIACh MO YKe CYIIe-
CTBYIOII[ME€ TEXHOJIOTMM KaK CpeACTBa, OOjerdarmoline TPyA CTPOUTE-
JIeil, TO B JaJIbHENIIIEM caMa BO3MOXHOCTh MEXaHU3alluU OIpeaesIeH-
HBIX CTPOMTENBHBIX MPOLIECCOB B Psifie CIy4aeB SBMJIACH TOOYIUTEIEM
co3faHus 6ojiee COBEPILIEHHBIX CTPOMTENLHBIX TexHosoTuid. ITpumep
TOMY — WHIYCTPUAJIBHBIA METOM CTPOUTENHCTBA C WCITOJIb30BaHUEM
5JIEMEHTOB COOPYXKCHMH YN TTOTy(padpruKaTOB 3aBOACKOTO M3TOTOB-
JIEHWsI, KOTOPBIA HEMBICIUM 0Oe3 TIpUMeHEHUs MaIlNH.

M3 n3m0XeHHOTO CIIeAyeT, YTO BeCh CTPOUTEIBHBIN IIUKI OT CO-
3IaHUS TPOEKTa CTPOUTENBHOTO O00OBEKTa 0 €ro peajau3alli Ipei-
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cTaBisieT co0Oil KOMIJIEKC B3aMMHO YBSI3aHHBIX COCTaBHBIX 4acTeit,
BKJIIOYAS] MEXaHU3UPOBAHHYIO TEXHOJIOTUIO U CTPOUTEIbHBIC MAlllUHBI
Kak cpeacTBa ee obecrnieueHus. st a¢h(eKTUBHOIO pellieHusl CTPOu-
TEJIbHBIX 3aJa4 KaXIblii YYACTHUK CTPOUTENILHOTO Ipolecca JOJIKEeH
OBbITh CMELMATNCTOM B CBOEM Y3KOI 001acTH, a TakxXe ObITh CIOCO0-
HBIM OLIEHMBATb BIIMSIHUE HAa HEe CMEXHBIX YacTeil yKa3aHHOTO KOMII-
Jekca. Hanmpumep, cneuuaaucT-cTpouTes b 10IKEH OPUEeHTUPOBATHCS
B TE€XHOJOTMYECKNX BO3MOXKHOCTSIX Pa3IUYHBIX MOJENIeil CTPOUTEb-
HBIX MalllMH OTpeIe/IeHHOTO Ha3HauYeHWs IUIST ONTUMAJTbHOTO KOMII-
JIKTOBAaHUS UMU (110 HOMEHKJIAType U YMCIEHHOMY COCTaBYy) TEXHO-
JIOTMIEeCKUX MPOIIECCOB B 3aJaHHBIX TTPON3BOACTBEHHEIX YCIIOBHSIX.

Ero no3Hanus He HOJKHBI OTPAHUYMBATHCS TOJBKO ITPOU3BOICTBEH-
HOM COCTaBISIONIE! SKCIUTyaTallMy MallWHBI. Kak BcIKWit mpyroit
00BEKT, COMYTCTBYIOIIWI eI TeIbHOCTU UYelIoBeKa, MallliHa TpeOyeT
MOCTOSTHHOM 3a00Thl U yxoda. [ToHMMaHUe 3TOI YacTU B3aUMOOTHO-
LIeHUH CTPOUTENS] WM MAILIMHbI HYXXHO HE TOJbKO [IJi TOrO, YTOOBI
VUUTBHIBATh TIPU TJIAHUPOBAHWUU pabOT BO3MOKHBIE MPOCTOM MAIIIMH
MpU UX TEXHUUECKOM OOCIY:XKMBAaHWM, PEMOHTaX, Iepeba3snupoBaHUU
H T.T0., HO U JJIST TIPAaBUJIBHOTO (POPMUPOBAHUS TEXHUIESCKOMN TTOJTUTH-
KM CTPOUTEBbHOI OpraHu3alliid B OTHOLIEHUM obOecrieueHus paboTo-
CMOCOOHOCTHU MallLIUH.

ITpemnaraemplii y4eOHMK HamMcaH B COOTBETCTBUMM ¢ IIpumMepHOit
porpaMMoil OMTHOMMEHHOM y4yeOHON AUCUMIUIMHBI IJIS yUIpeXIeHUI
cpenHero npogeccuoHaJIbHOro 00pa3oBaHMs IO crelaabHOCTH 2902
«CTpOUTENbCTBO U SKCILTyaTallUsl 3MaHUN U COOpYKeHUi». B rim. 1—8
OCBelleHbl 00IIMe BOMPOCHI MeXaHU3allMM CTPOUTENbCTBA U CTPOU-
TeJIbHBIX MAlIUH, BKJIIOUask UX MPUBOJbI, TEXHUYECKNE CPEACTBA aBTO-
MaTH3allii U X0A0Boe obopymoBaHue. B 1. 9—25 onmcaHsl MallIuHBbI,
CTPYIIIUPOBAHHBIE 110 BUAAM paboT, BKIIIOYAsl COOTBETCTBYIOLINE STUM
Ha3HAUYEHMSIM CPelcTBa MaJioil MexaHu3auu. CpencTBa Majoi Mexa-
HU3aluu (py4yHble MalllMHbBI) PACCMOTPEHHI B III. 26.

B yueGHMKe TIprBeIeHO Ha3HAUYE€HWE OIMMCHEIBAEMBIX OOBEKTOB, WX
YCTPONCTBO, OCHOBHBIE MapaMeTphbl, pabOuMii Ipolecc, SKCIUIyaTa-
LIMOHHbIE pacyeThl, IPEUMYIIECTBEHHO — (DOPMYJIbI Il pacyeTa Mpo-
W3BOAUTEIIBHOCTA. ABTOPHI XelaloT CTyAeHTaM, M3y4alolluM CTPOU-
TeJbHBIC MAIIWHEI, YCIIEITHOTO OCBOCHMS M3JIOKEHHOTO B YUeOHUKE
MaTepuana.

ABTOpPBI OYyIYT MPU3HATEIBHEI BCEM, KTO BBICKAXET CBOM 3aMeya-
HUS U MOXeJIaHUs, [0 COBEPILICHCTBOBAHUIO COAEPXKAHUS YUYeOHMKA.



I'nasa 1. OBIIIME CBEJAEHUA O MEXAHU3AIINUU
N ABTOMATU3AIINU CTPOUTEJILCTBA

1.1. OcHoOBHbI€ BHAbI CTPOMTEJIbHO-MOHTAXHBIX PadoT, UX
MeXaHH3alnus W OCHOBHbIE NMOKA3aTeJIM ONEHKH €€ yYPOBHS

B cTtpouTtenbcTBe pasznuyaloT MOATOTOBUTENIbBHBIC, 3eMIISIHbIE, H0-
POXHBIE, TPAHCIOPTHBIE, MOTPY30YHO-pPaA3rpPy30YHbIe, OCTOHHBIEC,
CBaliHbIe, OTAEJIOUYHbIE, KPOBEIbHbIE, CAHUTADHO-TEXHUYECKUE, DJIEK-
TPOMOHTAXXHBIE M IPYyTHe BUIBI paboT. B HacTosIIee BpeMs CTPOUTETb-
Hble pabOTHI BHIMTOJHSIOTCS MPEUMYIIECTBEHHO C UCITOJb30BaHUEM Ma-
IIWH, 6Jaromapsi UX BHICOKON MPOU3BOAUTEIHLHOCTH 110 CPABHEHMIO C
paboTaMu, BBITIOJHSIEMBIMU BPYYHYIO0. DTO MIPUBOAUT K COKpPAIIEHUIO
CPOKOB CTPOMTEJIbCTBA U CHIDKEHUIO CBSI3aHHBIX C 3TUM 3aTpaT. B To
K€ BpeMSsI B CTPOUTEILCTBE UMEIOTCSI HEKOTOPbIE TEXHOJIOTMYECKHE TTPO-
1IeCChl MJIM OTHEJIbHBIE OIepalliy, B KOTOPBIX €Ile COXPaHUJICA pyd-
HOIt TPy, B OCHOBHOM, U3-3a HEIIEJIeCO00pa3HOCTU UX MEeXaHU3all1HU.

CTpouTeabHbIe MPOIECCHI, B KOTOPHIX 3aHSTHI MAIlIMHBI, Ha3bIBa-
0T MeXaHU3UupoeaHHviMU, a UX 00EeCIeYeHHOCTh MalllMHAMU — MeXa-
HU3ayuell cmpoumenbcmea, MO OTHOILIEHUIO K KOTOPON CTPOUTENb-
Hble MalllMHBI TAKXKe Ha3bIBAIOT cpedcmeamu mexaunuszayuu. Paznuya-
0T MOJIHYIO ¥ YaCTUYHYIO MeXaHu3aluio. B mepBoM ciiyyae Bce TeXHO-
JIOTMYECKHUE Ornepalii CTPOUTEIbHOTO Mpollecca BHIMOJHSIOTCS Ma-
IIMHAaMH1, a BO BTOPOM Ha OTAEJIbHBIX OIepallusIx UCIIOIb3YETCs TaK-
KE PYYHOU TpYA.

B HacTos111e€ BpeMs 1151 BBIIIOJIHEHMST OMHUX M TeX K€ BUIOB CTPO-
UTEJbHBIX PA0OT UCMHOJIB3YIOTCS Pa3IMUHbIEe TUIBI U MOJEJIU MAallluH.
B cTpouTtenbHO# mpakTHKe MpM IIAHUPOBAHUU OpTaHU3alUU paboT
MPUXOIUTCS pellaTh 3aJa4u ONTUMAaJIbHOIO BEIOOPA CPEACTB MEXaHU-
3aluu A1 Hauoosiee 3(p(HEKTUBHOTO BBITTOJHEHUS CTPOUTEIbHBIX pa-
60T. ITomoOHBIE 3agaun BOSHUKAIOT TaKXKe ITPY KOMIUIEKTOBAaHWM TTap-
KOB MAallIMH YIPaBIeHUIN MeXaHU3alUU 7151 BHIITIOJHEHUSI CTPOUTENb-
HBIX paboT GoJiee JOJTOCPOYHOro nepuoaa. B aTux ciryyasx opueHTUpy-
I0TCS Ha TIOKa3aTeld MeXaHW3alluu, HauboJsiee CYIIeCTBEHHBIMU W3
KOTOPBIX SIBJISIIOTCSI:

npouzsodumenvHocms mpyoa Ha 00H020 paboyeeo, YUCIEHHO paBHAs
OTHOIIIEHHUIO 00I1lero o0beMa pabOoT, BHIMOJIHEHHBIX B T€YEHUE CMe-
HBI, K 00IIeMy YKCIy pabdouux, 3aHSTHIX HA 3TUX paboTax;

cmoumocms eOuHUlYbl NPOOYKYUlU, PaBHAsI CYMMe BCEX I€HEXKHBIX 3aT-
paT, CBSI3aHHBIX C €€ IMPOMU3BOJICTBOM;



doas pyuHoeo mpyoa, olleHMBaeMasli OTHOIIIEHUeM o0beMa UJIn CTO-
MMOCTHU paboT, BBIIOJIHEHHBIX BPYYHYIO, K 0011eMy 00beMy (CTOMMO-
CTH) pabOT MM OTHOIIEHWEM KOJIMYECTBA PabOUYMX, 3aHATHIX Ha pyd-
HBIX paboTax, K o0IIeMy UX YUCIY.

Db PeKTUBHOCTh MEXaHN3AINU CTPOUTENIECTBA OYAET TEM BBILIE, UeM
0oJiblile TEPBBIN MOKa3aTeNlb U HIXE 1Ba APYTUX. DTU MOKAa3aTeNn Tak-
K€ 3aBUCAT OT TaKMX OCHOBHBEIX ITapaMEeTPOB MaIlMH KaK MX Macca,
MOIIHOCTb NTPMBOAHOTO ABUTATeNsI U Ap. Tak, Ipu BHIIIOJIHEHUM MOH-
TaXXHBIX pabOT MaIlIMHAMU MaJIoii MOIITHOCTH IPON3BOIUTEIIEHOCTD TPyIa
B 8—13 pa3 6oJibliie TOro Xe ImoKa3zaTesl IIpU UCII0JIb30BaHUU PYYHOTO
Tpyza, a B ciiydae IpUMEHEHUS MAIlIMH OOJIBIION MOIIHOCTH 3TO OTHO-
meHue MoxeT Bo3pactu B 50—100 pa3. OTHouieHue cTouMocTeid 1 T
CMOHTHPOBAHHBIX MAIlMHAMHU W BPYYHYIO KOHCTPYKIWM COCTaBUT
0,4...0,6 B cayyae mprMeHEHMsI MAIIMH MaJIOil MOIIHOCTH U B 3—4 pasa
MEHBIIIE 3TOTO OTHOILIECHWS B CiIydae NMPUMEHEHMS MaIlWH OOJBIION
MOIIHOCTHU. M3 3TOro cpaBHeHUs ellie He CIeAyeT OTHO3HAUHBIN BHIBO
0 OoJsiee BbICOKOM 3(p(PeKTUBHOCTU MaIlIMH 0OJIbLION MOLTHOCTU. VX 11e-
Jlecoo0pa3HO MCIOJIb30BaTh HA MAacCOBBIX CTPOMUTEIBHBIX paboTax, Tak
KakK MpHU OTpaHWYEHHBIX 00beMaxX 3THX paboT, pacCpeIOTOUYECHHBIX IO
pPa3IUYHBIM CTPOUTEIbHBIM O0BEKTaM, U OOJBIION CTOMMOCTH UX Ie-
pe6a3spPOBOK MOXKHO TTOJIYYUTH TIPOTUBOIIOJIOXHBIM Pe3yIbTar.

CrenyeT Takxe BechbMa OCTOPOXHO OTHOCUTBLCS K TaKOMY IOKa3a-
TeJTI0 KaK JOJISI pyYHOTO Tpyda, KOTOPHIM B psiie ciydaeB 63 CBSI3U C
JIPYTUMHU TTOKa3aTeasaMU He CTOJIBKO MPOSCHSET OLIEHKY YPOBHS Mexa-
HU3aIlMM, CKOJIBKO YCIIOXHSIET ee. PaccMoTpuM 3TO Ha IpuMepe Mexa-
HU3aLMHU OTPLIBKY TpaHIIEe ¢ TpUMEHEeHNEeM TpaHILIeHOro 3KCKaBa-
TOpa TIPOU3BOIUTENLHOCTRIO 500 M3 /4. TIpeamoaoXuM, 4TO TOMIS Pyd-
HOTO TpyIa B 3TOM Ipoliecce (0YMCTKa BPYYHYIO TPAHILIEH OT OChITIaB-
merocs rpyHTa) coctasisieT 0,5 %. CnenoBaTebHO, YPOBEHb MEXaHU -
3a1uu B 9TOM ciiyyae cocTaBuT 99,5 %. Ha nepBblit B3risia ata nudpa
CBUIETENIECTBYET O BeChMa BBICOKOM YpOBHE MeXaHM3aluu. OLeHUM
Terephb J0JII0 PyYHOTO TPyJa IO OTHOIIEHMIO YMcia pabodyunx, 3aHSTHIX
PYYHBIM TPYIOM, K OOIIEMY WX YUCITY, TPEAITONOXHWB, YTO 3KCKaBa-
TOP OOCITYKMBAeTCsI OTHUM MallnHUucTOM. [1pyu yKa3zaHHO BBbIILE H0OJIe
pyuHoro Tpyna B 0,5 % exXed4acHO U3 TpaHIIIEW OYyIeT BEIHYTO TIPUMEp-
HO 2,5 M3 rpyHTa BpyuHyo. [Ipu cpenHeit Beipabotke 0,5 M3/4 Ha onHO-
ro paboyero-py4yHuKa Jijisi BHIOJHEHUsI 3TOro o0beMa paboT MmoTpedy-
eTcs 5 pabounx, 4TO MO OTHOIIEHUIO K O0IIEMY YHCTY pabounx 5+ 1 =6
coctaBuT 5/6 - 100 % = 83,3 %. JpyruMu CJIOBaMHU, Ha KaxKI0T0 MEXaHU-
3aTopa IMpY yKa3aHHOM BBIIIIe YPOBHE MeXaHM3alluu MOTpedyeTcs 5 pa-
60YMX, 3aHSTHIX PYYHBIM TPYyIOM. [1por3BOIUTETEHOCTD TPYIa Ha OMHOTO
pabouero coctaBur (500 + 2,5) / 6 = 83,75 M3/u. Jlaxe He3HAUMTEIbHOE (Ha
0,1 %) cHIXeHMe IOJM PYYHOTO TpyHa TPU MPOYMX PABHBIX YCIOBUSIX
MpUBEIET K COKpAIIeHUIO0 PabouynX-pydyHUKOB Ha OTHOIO UejJoBeKa U
YBEJIMYEHUIO TIPOU3BOIUTENBHOCTH Tpyaa 10 (500 +2) /5 =100,4 M3, uro
mouTy Ha 20 % BbIlle IIPEXHEro IoKa3aTeisl.
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ITpu nepexome OT pydHOro Tpyda K MalliHHOMY 3¢ (heKT J0CTUra-
eTcs Oiaromapsl TEXHMUYECKOMY MEPEeBOOPYKEHUIO 3aHSTHIX B CTPOU-
TeJIbHOM Ipoliecce paboyrux — 3aMeHe MPUMUTUBHBIX PYUYHBIX MHCT-
PYMEHTOB (JI0maT) MallMHON (3KCKAaBaTOPOM), COOTBETCTBYIOILEH CO-
BPEMEHHOMY TEXHUUECKOMY YPOBHIO.

Haunb6onee moimHo ypoBeHb MeXaHM3ALMU MOKHO OLIEHUTh CTOMMO-
CThIO AMHULBI MPOAYKIMHU, KOMIUIEKCHO YYUTHIBAIOIIEH BCe U3AEPK-
KU CTPOMTEJIbHOTO MPOM3BOACTBA. B cilyyae MCIIOIb30BaHUS B CTPOU-
TEJIbHOM TpPOLECCe TOJAbKO OJHON MalllMHBI 3TOT MOKa3aTelb Mpeod-
pasyeTcsl B yoeabHble npuedeHHble 3ampamol:

Zy,=Z/11,, (1.1)

rae I1, — rogoBast aKCIIyaTallMOHHAsI TTIPOU3BOAUTEIbHOCTD MAIIIMHBI.
Tl'onoBbie MpUBeaeHHBIE 3aTPaThI

Z=C+EK,

rae C — Tekyllue 3aTpaThbl, paBHble C€0€CTOMMOCTHU roI0BOro odobema
MNPOAYKIUHU MalMHbL, £ — KO3 duLueHT 3(pPpeKTUBHOCTU KalluTalb-
HbIX BlIoXeHMIt; K — eanHOBpeMeHHbIe KanmuTajlbHble BJIOXEHUs Ha
CO3IaHue MW MOKYMKY MaIluHBI.

Koaddunuent K 3aBUCUT OT cpoka Cay>KObl MalllMHbI Y COCTaBJISI-
et or 0,1...0,15 mst kpymHbix MaiuH g0 0,4...0,5 1ag MallH Manoi
MollHoCTU. Eciu B cTpouTeIbHOM Mpoliecce 3aHSITO HECKOJIbKO Ma-
IIWH, TO MIPU pacyeTe MPUBEIEHHBIX 3aTpaT Mo Z MOHUMAIOT UX CyM-
MapHble 3aTpaThl. bojee BbicoKO# 3¢GheKTUBHOCTY MPUMEHEHUS Ma-
IMUH (MX BBICOKOW TPOU3BOAUTEIbHOCTA, MUHUMAJIBHOMY Pacxony
9HEPryuu, IKCIUIyaTallMOHHBIX MaTepUaTOB W MHCTPYMEHTOB MpU MX
paboTe, MUHMMAJbHBIM 3aTpaTaM BpEeMEHU U IPYTUX PECypCOB Ha pe-
MOHT, TeXHMYECKOe 00CIyXrMBaHUE U MepedasupoBaHue MallluH, MU-
HUMaJIbHOMY YHCIIy MAllIMHUCTOB U IPYTOro OOCIYKMBAIOIIETO Mep-
COHAaJjla) COOTBETCTBYIOT MEHbIIIME YAeAbHbIE 3aTpaThl.

B MexaHM3a1Mu CTPOUTEILCTBA CYIIECTBYET TaKKe MOHSITUE MAA0U
MexaHu3ayuyu ¢ VCTOJIb30BaHUEM PYYHBIX MAIllMH, MEXaHU3MOB, TIpU-
CIOCOOJIEHU I M OCHACTKHU, YIPOIIAIOIINX 1 00JIeTYAIOIUX PYYHOU TPy
U MOBBILIAKIINX €70 MTPONU3BOIUTEILHOCTD.

1.2. KomMmmiekcHasg MexXaHu3anus

Bce BUIBI CTpOUTENBHBIX paOOT AEISATCSI HA TEXHOJIOTMYECKUE TTPO-
1IECCHI, a 3TH, B CBOIO OYepedb — Ha OIMepalui, BBHIITOJHSIEMBIE ITO-
CNIeIOBATENbHO (YUKAUUHBIE NPOYecCbl) WIN OJHOBPEMEHHO (Henpe-
PpbleHble npoueccet). B ciiydyae pa3HOOOpa3HBIX OoIllepalluii OHU BBIIOJ-
HSIIOTCSI pa3IMYHBIMU MalllMHAMM, YBSI3aHHBIMU MeXIy co0O0ii 1o Mpo-
HU3BOIUTEIHLHOCTU, U B COBOKYITHOCTU 00pa3yoiumMu komniekm. Ipu-
MEPOM MOXKET CIYXUTb KOMILUIEKT MallllH, COCTOSIIIUI U3 3KCKaBa-
TOpa, pa3pabaThIBaIOIIETO IPYHT B KOTJIOBaHE, U HECKOJIbKHUX CaMO-
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CBaJIOB, 3aHSITHIX BHIBO3KOI pa3pa0OTaHHOIO TpyHTa. TexHoJiornye-
CKMIA MpollecC ¢ UCIOJb30BaHMEM YKa3aHHOTO KOMIJIEKTa, HE yTpa-
YKMBasi CBOEH CaAaMOCTOSITEJIbHOCTU, MOXET ObITb COCTABHOI YacCTbIO
00Jsiee CIOXHOrO0 TEXHOJOTMUYECKOro Mpoliecca, BKIOYalollero, Ha-
MpUMEP, pa3pbiXJIeHUWE MPOYHOr0 I'PyHTA TMUAPOMOJIOTOM Mepel ero
9KCKaBaTOPHOU pa3paboTKoii. B aToM ciyyae yKazaHHbBIA BbIILIE KOM-
IUIEKT MalllMH BMECTe C TUIAPOMOJIOTOM 0o0pasyeT Komnaexc. st Bbl-
MoJIHEHUs paboT Ha OJHOM MECTE MOTYT ObITh MCIIOJIb30BAHbI KOM-
OatiHbl, YUCIIO U pa3zHOOOpa3ue paboyrx OpraHOB KOTOPBIX JOJIKHO
COOTBETCTBOBATb YUCITY U XapaKTePy BBITTOJHIEMBbIX onepanuii. Kom-
0aiiH MOXeT OBITh MpeICTaBlIeH TakKXXe KOMIUJIEKTOM MalllMH, yIpaB-
JIIeMbIX aBTOMAaTMYECKU C €IUHOTO MyjbTa. [IpuMepoM MOXeET ciy-
KUTh KOMILIEKC MAIlUH JJIs1 CTPOUTENbCTBA aBTOMOOWIBHBIX TOPOT,
COCTOSIIIMI W3 MPOPUIMPOBIIMKA OCHOBAHUS AJIs1 00pa30BaHUS NO-
POXXHOTO KOpBYTa, KOHBelepa-mneperpyxartess AJjsi MOTpy3KU BBIHY-
TOr0 U3 KOPBYTa TPyHTa B aBTOCAMOCBAJIbl, pACIIPEAETUTENS] KaMeH-
HBIX MaTepUaIOB OCHOBAHMsI, KaTKOB IIJisl UX YIIJIOTHEHMSI, OETOHOYK-
JlaquvKa s yKJIaJAKUM Ha OCHOBaHUE cJios OeTOHa, apMaTypHOU Te-
JIEXKKU W TOTpyxXaTesis B OeTOH apMaTypHOUM CETKM, MallWHbI IS
(bvHMIIHON omepanyu, Hape3urnKa W 3aJMBIIMKA LIBOB.

Hau6Gonee BricoKOl (hopMOit MeXaHM3aLIMK CTPOUTEILHBIX pabOT SIB-
JIseTcsl KOMITJIEKCHAs: MEXaHU3allusl, PYU KOTOPOI BCE OCHOBHBIE U BCIIO-
MOTaTeJIbHbIE, TSDKEJIbIE U TPYAOEMKUE ONlEpalMy Y IIPOLIECCHI BBIITOJI-
HSIFOTCSI KOMIUIEKCHO C TIOMOIIbIO MallliH, MEXaHU3MOB U 000pyI0Ba-
HUS, OTBEYAIOIIUX MEPETOBOMY TEXHUUECKOMY YPOBHIO, B3aMMOYBSI3aH -
HBIX [0 MIPOU3BOAUTEILHOCTH, 00eCTeUrBaOIIMX 3alaHHbIN TeMM (Cpo-
K1) BCETO MPOLECCa U HAUBBICILIKWE B JAHHBIX YCIOBUSX TEXHUKO-3KO-
HOMUYECKME ero rnokasaTeju — HauboJiee BBICOKYIO MPOU3BOAUTENb-
HOCTb Tpyla IpU HaMMEHbIIIe CTOMMOCTU paboT. KomIiekcHast Mexa-
HU3anusg HE MCKITIOYAET PYYHOIrO TPyla, HO TOJIbKO Ha HETPYAOECMKUHX
oInepanusIX Ipyd YCIOBUU, YTO MPU 3TOM OOIIMIA TEMII pabOT He OymeT
CHIXEH 1 YTO MEXaHM3allMsl 3TUX Olepaluii HellieJecooOpa3Ha Kak 1o
5KOHOMMWYECKUM COOOpPaXEHUSIM, TaK U C LIEJbI0 00JIeTYEHUS TpyAa.

B cocTaBe KOMILJIEKCOB pa3inyaioT Beayllle, BCIOMOTaTeIbHbIE U
pe3epBHbIE MalllMHBI. Beayiire MalivHbl BBIITOJHSIOT TEXHOJIOTHYE-
CKM B3aMMOCBSI3aHHbIE OIlepallud CTPOUTEIbHOIO Mpoliecca, BCIO-
MOTaTeJIbHble MAlIMHBI CITOCOOCTBYIOT BBIMIOJIHEHUIO BEAYIIMMA Ma-
IIMHAMU OCHOBHBIX (DYHKIMI U TTOBBIILIEHUIO UX TPOU3BOAUTEIbHO-
CTU, PE3EPBHBIE MALIMHBI MPeAHA3HAUYEHBI AJIs1 00ecTeueHus: HaaeX-
HOCTU (pYHKIIMOHUPOBaHUS KoMILIeKca. Hanpumep, nmpu cTpouTeb-
CTBE JOPOXHBIX HACHIMEN B KOMILJIEKC MAalllUH OOBIYHO BXOIST:

B KauecTBe BeAYILIMX MalllMH — OJHOKOBILIOBbIE 3KCKaBaTOPhI, pa3-
pabarbiBalolliMe TPYHT B Kapbepax, aBTOMOOMJIM-CaMOCBaJIbl IS 10-
CTaBKHU I'PYHTa U3 KapbepoOB B HAChIMb, OYJbA0O3EPHI, aBTOTpeiaephl U
CaMOXOIHbI€ WJIM MPULIENHbIE KATKU U1 pa3paBHUBAHUS U YIJIOTHE-
HUS TPyHTa B HAaCHIMU;
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Puc. 1.1. CxeMa coennHeHMsI MalllMH B KOMILIEKCE:

a — TIOCNeIoBaTesIbHOE; 6 — TapajuleibHOe; 6 — KOMOMHUpOBaHHOe; A—J] — Belmyliue
MAaIIMHBI KOMIUIEKCA

BCIIOMOTATENbHBIX — OyJIBbI03ephl, KOBIIOBBIC TTOTPY3UNKU M aBTO-
rpeiinepsl, 3aHATHIE HA COAECPKAHUU B MCIIPABHOCTU 3€MJIEBO3HBIX J0-
pOT, TUIAHUPOBIIUKA OTKOCOB M PBIXJIUTEIN Ha TPAKTOpaX IS PHIXJIe-
HUS TIPOYHBIX U MEP3JIBIX TPYHTOB;

pe3epBHBIX — MAIIIMHBI TT0 HOMEHKJIAType BeOyIIUX MaIlWH (10
OIHOMY 3K3eMILISIPY KaxXI0To BUIA).

Benyme mMammmHBI B COCTaBe KOMITJIEKCA MOTYT OBITh TEXHOJIOTH -
YeCKM COeMMHEHBI MOCIeI0BaTeIbHO, MapaljieIbHO 1 KOMOMHUPOBAHHO
(puc. 1.1). ITpu mocnenoBaTeIbHOM COEAMHEHUM MPOCTON OJAHON Ma-
IIMHBI BBI3BIBAET MPOCTON BCEro KOMILIEKCA; MPHU MapaieIbHOM —
OTJAebHbIE MAIlIMHBI paboTalOT HE3aBUCUMO OJHA OT APYroil, mo3To-
My IIPOCTOI KaKO#-T10OO0 MAaIlMHBI BBHI3BIBAET TOJBHKO IMOTEPIO TEMIIa
paboT, HO HE MPOCTO KOMILIEKCA. YPOBEHb KOMIUIEKCHOM MeXaHU3a-
LIMY TaHHOTO BUIA pabOT OLIEHMBAIOT MPOIIEHTHBHIM OTHOILIEHHEM 00be-
Ma padoT, BBITTOJHEHHBIX KOMITJIEKCHO-MEXaHU3UPOBAHHBIM CITOCO-
O60M, K o011eMy o0bemMy padbor. KpoMe BhIlIeNpUBeIeHHBIX OKa3aTe-
Jielt MexaHu3aluuy padoT JJjisl CpaBHUTEIbHON OLIeHKHM 3D deKTUBHOC-
TH KOMIUIEKCHON MeXaHW3allM1 MCIOJIb3YIOT TaKre MOoKa3aTeIu Kak:

MEXAHOBOOPYICEHHOCHb Mpyda — CTOUMOCTD 3aHSTBIX B TEXHOJIOTU-
YeCcKOM TIpoliecce MalllMH, OTHECEHHas K OJHOMY pabouemy;

DHEP20B0OPYICEHHOCMb MPYO0a — KOJIMYECTBO SHEPIUU, MOTpedJisie-
MO#i B TpoliecCce BBIMOJHEHMSI CTPOUTENbHBIX pabOT, MPUXOASIIEecs
Ha OJMH OTPa0OTAHHBIN YeJ0BEKOYAC WM Ha OJAHOro pabouero.

1.3. ABTOoMaTH3anus CTPOUTEIbHBIX MPOLECCOB

ABTOMATHU3ALIMSI TEXHOJOIMUYECKUX MPOLIECCOB MpPEAnoiaraeT OCHa-
IIEHUE MAIIMH YCTPONCTBaMM, 00ECIIeUNBAIOIIMMH BBITTOJIHEHUE CTPO-
UTEJIbHBIX pabOT ¢ MOMOIIBIO MallIMH 0e3 OMepaTUBHOIO BMelllaTeb-
CcTBa 4ejioBeKa. B aToM ciyyae roBopsaT o6 aBTOMaTU3UPOBAHHOM Ma-
IIAHE WX aBTOMaTU3MPOBAHHOM KOMILJIEKCE. 3a OMepaTopoM OCTal0T-
¢ uillb (GYHKIMU HaOM0AeHUs 32 pabOTON MAalllMHBI U MEePeKIoYe-
HUS yIIpaBJIeHUs Ha ce0sl B 3KCTpeMaJbHbIX CUTYyallusiX. ABTOMaTU3a-
L1 — 3TO oaHA U3 Hauboliee 3¢ HEeKTUBHBIX (DOPM CUCTEMBI yIIpaBJie-
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HUS, TIOTOMY YTO OHa BBICBOOOXIAET MOJHOCTbIO MM YaCTUYHO Ye-
JIOBeKa OT YIpaBJIeHUS MAIIMHON. BaXKHBIM MOJOXUTEIbHBIM (PaKTO-
POM aBTOMAaTH3allUU SIBJISIETCS] TapaHTUPOBaHHAasl BOBMOXHOCTh OoJiee
BBICOKOI'O KauyecTBa CTPOUTEIbHBIX paboT, B psle CIAydyaeB CIIOCO0-
CTBYIOI1Ias1 COKpAILlEHUI0 BpeMEHU Ha UX BbIMOJHeHUE. Tak, eciu ajs
MOJy4eHMS TpeOyeMOoro KauecTBa 3eMJISTHON TMTOBEPXHOCTH TIPH €¢ TuIa-
HUPOBKE HEAaBTOMAaTU3UPOBAHHBIM OYyJIbI03epOM TPeOYyeTCsl COBEPILIUTH
MATb-IIECTh MPOXOAO0B IO OJHOMY CJIeIy, TO C IPUMEHEHUEeM aBTOMa-
TUYECKON CUCTEMBI YIIpaBJICHUs TaKOe Xe KaueCTBO MOXKET OBbIThb IO-
JIy4EHO 3a TPU-YEThIpe MPoXoaa. ABTOMAaTUUECKUE CUCTEMBI YIIpaBiie-
HUS MalllMHAMM JIMILEeHbl TPUCYILEro YeJOBEeKY TaKoro HeraTMUBHOTO
(akTopa Kak ¢puzMUecKas yCTajaoCTh, BCICACTBHE KOTOPOH K KOHILY
pabouyeli CMEeHBl Y MalllMHUCTA TIPUTYILISIETCS] YeTKOCTh B KOOpAMHA-
LIMY YTIPABJICHYECKUX IBUKEHUI, YTO BEIET K CHMXXEHUIO MPOU3BO-
JUTEIbHOCTH.

[IpuMeHeHMe aBTOMATUYECKUX CHCTEM YIpaBieHUs KakK IPaBUIO
3(h(HEKTUBHO TOJBKO MPU KOMITJIEKCHO MEXaHU3UPOBAHHOM TEXHOJIO-
TUYECKOM IIpoliecce, MOCKOJIBbKY aBTOMAaTU3alI1sI BHICBOOOXKIAET TOJIBKO
pabouyrX-MexaHU3aTOPOB, KOTOPbIE MPU YaCTUYHON MeXaHU3alUU CO-
CTaBJIAIOT HE3HAUUTEJbHYIO YacTh OT OOIIEero yucia pabovyux, BCIel-
CTBHUE 4Yero 3aTpaThl Ha CO3JaHUe U OOCIyXMBaHHWE aBTOMATUYECKUX
CHUCTEM YIIPaBJICHUSI MOTYT OKa3aThCs HEOKYIUIEHHBIMU. [1py yacTuu-
HO MEXaHU3UPOBAHHOM CTPOUTEbHOM MTPOU3BOICTBE BO3MOXKHbIN pOCT
MPOU3BOJUTEILHOCTU MAllWH 3a CUeT aBTOMAaTU3alluM UX padoThl B
psne cayvyaeB He MOKPhIBaeT CHUXEHMS X IMPOU3BOAUTEIBHOCTH U3-
3a MPOCTOEB 10 OPTaHU3aLMOHHBIM MPUYMHAM.

ABTOMAaTU3allMIO HAa3bIBAIOT HOAHOU WU KOMHAEKCHOU, €CIIU BCE
OCHOBHbIE M BCIIOMOTaTeJIbHbIE MPOLECCHl yIpaBlIeHUsS aBTOMAaTU3U-
pOBaHBI TaK, YTO 3aJaHHasl MIPOM3BOAUTEILHOCTD M KaUeCTBO MPOAYK-
LMK obecrneurBaloTCcs 0e3 BMelllaTeIbCTBa YeJ0BeKa, 32 KOTOPhIM OC-
TaeTcs TOJAbKO (DYHKLMS HAOMIOAEHUS 32 pabOTOM CIlelMaJbHbBIX YCT-
poiicTB. M3 ckazaHHOTO clieayeT, YTO MyTh K KOMIIJIEKCHOW aBTOMAaTu-
3alMU JEXKUT Yepe3 KOMIIEKCHYIO MeXaHU3aIUI0 CTPOUTEIbHBIX ITPO-
1IECCOB.

OTMeTHUM elle OBa BaxKHBIX HAIpaBJICHMS UCIIOJb30BaHUs aBTOMa-
TUYECKHUX CUCTEM U YCTPOMCTB B pabOTe MAlMH U B MEXaHU3UPOBaH-
HOM CTPOUTEIBbHOM IPOU3BOACTBE B IIEJIOM. B KOHCTPYKIIUSIX CTPOU-
TeJbHBIX MalllMH IIMPOKO MPUMEHSIOT aBTOMAaTUYeCKUEe YCTPOMCTBA,
MpeayIpekaaolme 3anpeneabHble peXXUMbI X pabOThI, BKIIOYAs aBa-
puiiHble cuTyaluu. Takue ycTpoicTBa MOTYT BBIMIOJIHSITD TOJBKO CUT-
HaJIbHbIEe QYHKIIMY — BbIIaBaTh CBETOBYIO, 3BYKOBYIO U MHYIO MH(OP-
MalUIo YIpaBisioleMy paboToil MalllMHBI orepaTopy (MallUHUCTY),
MpeaBapsisi SKCTpeMajbHble CUTYalluu, UKW OJOKMPOBATh OTHEIbHbIE
OpraHbl YIpaBJjeHUs] B TOM YHCJe MTPU aBTOMAaTUUECKOM YIIpaBJICHUU.

O06yacTh BTOPOTO BaXKHOTO HAIlpaBJIeHUs TIPUMEHEHUs] aBTOMAaTH-
YeCKUX YCTPOWCTB — aBTOMATUUYECKUI ydyeT U KOHTPOJb 3a paboToit
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CTPOUTENIbHBIX MAllIMH U CTPOUTEJbHBIX MTPOLIECCOB B LIEJIOM C CO3/a-
HUEM HAJIEXXHOU TMOCTOSTHHO NEUCTBYIOLIEH CBI3U MEXIY OTAEIbHBIMUA
arperaTaMM M IIyHKTaMU YIpaBjieHUs] (KOHTOpaMu CTPOMTEJIbCTBA,
JHUCIIETYEPCKUMU Y3JIaMU U T.I1.). DTa 00JacTh BKJIOYAeT MHGpOpMa-
IO O MIPOM3BOIUTEILHOCTH TPYAA, YUCIIE 3aHATHIX B TEXHOJOIMYE-
CKUX IIpolieccax pabouux, ¢pakTUU4eCKOM BpeMeHU YMCTO paboThl Ma-
LIMH, COCTOSSHUM UX OCHOBHBIX arperaToB U y3JI0B, IIPOCTOSIX MalllMH
C yKa3zaHWeM IPUYMH, BbIPAOOTKE MalllMH, PacXole SHEPTUuu, ropro-
YKUX U CMA30YHBIX MaTepuayioB U T.11. [To pe3ynbTaTaM 00pabOTKM 3TOM
“HGOpMaLUY MPEACTaBASIETCS BO3MOXHOCTb 3((HEKTUBHO U omepa-
TUBHO PYKOBOAUTH XOAOM CTPOMTENILCTBA U PabOTO TMapkKa CTpOHU-
TeJIbHBIX MaIlWH.

KOHTpOJIl)Hl)le BOIIPOCHI

1. KakumMu ocHOBHBIMU (haKTOpaMU MpeaomnpeneeHo UCIIOIb30BaHUE Ma-
IIH B CTPOUTEILCTBE?

2. Kakue cTpouTeabHbIe MIPOIECCHl Ha3bIBaIOT MeXaHU3UPOBaHHEIMU? UTo
TaKoe TMOJIHAsI U YaCTUYHasl MeXxaHu3a1us?

3. [lepeuncnure OCHOBHBIE TMOKAa3aTelW IJsI OLIEHKU YPOBHSI MeXaHW3a-
LIMU CTPOUTENbHBIX paboT, MPUBEAUTE UX OIpeneeHHe.

4. Y10 Takoe ymesibHbIE TPUBEIECHHBIC 3aTPaThl, IJISI YETO MCITOIb3yeTCs
9TOT TMoKa3zaTeab? 3a cUeT Yero JOCTUTaeTcs ero MUHUMYM?

5. Yto Takoe manasa MexaHuzauusa? KakumMu TeXHUYECKUMU CpeACTBAMU
OHa peanusyercs’?

6. UTo Takoe KOMIUIEKT U KOMITJIEKC MalluH?

7. Yto Takoe koMbaiitH? B KaKux TeXHOJIOTMYECKHUX Mpolieccax ero UCIojb-
3y10T?

8. IIpuBenure ompenenreHre KOMIUIEKCHOM MexaHu3auuu. omyckaeTr nu
KOMIUIEKCHAsl MeXaHM3alusl PyYHOU Tpyn?

9. Ha kakue rpyrnmnbsl MalldH aeautcsi koMruiekc? Kakve (GpyHKUMU BbI-
TIOJTHSIIOT 3TH TPYIIITHI?

10. [TepeuncauTe TEXHONOTUYECKUE COEMHEHUS BEAYIIMX MAIIIMH B KOM-
TJIEKCE M OXapaKTepU3yilTe UX C TTO3UIMIA BO3MOXHBIX MPOCTOEB.

11. KakuMu mokasateiassMu OLleHUBalOT 3G (GEeKTUBHOCTh KOMIUIEKCHOM
MmexaHuzauuu? IlpuBenure ux orpenereHUs.

12. Yto Takoe aBTOMATH3allUsl CTPOUTENbHOTO Iporecca? Kakumu dak-
TopaMu npenomnpeneaeHa 3GGEeKTUBHOCTh €¢ TPUMEHEHUSI B KOHCTPYKILIMSIX
CTPOMTEbHBIX MAIIUH?

13. HazoBuTe 1 00OCHYIiTe HeoOXomuMoe ycjaoBue s 3(P(PEeKTUBHOTO
MPUMEHEHUST aBTOMAaTUYECKUX CUCTEM YIpaBJICeHUS.

14. HazoBuTe 1 oxapakTepusyiite npyrue ¢pyHKIUU UCIIOJb30BaHUS aBTO-
MaTUYECKUX CUCTEM U YCTPOMCTB.



I'nasa 2. OBIIIUE CBEJIEHUA
O CTPOMTEJ/IIBHbBIX MAININHAX

2.1. OcHOBHbIE MOHATHA W ONpeaeJIeHus

CmpoumenvHoil mawiuHoU Ha3bIBAIOT YCTPONMCTBO, KOTOPOE MOCPEI-
CTBOM Me&XaHUUYECKUX ABUXKEHUN ITpeodpasyeT pa3Mephbl, GopMy, CBOI -
CTBa WU TOJIOXEHHE B IMPOCTPAHCTBE CTPOUTEIBHBIX MaTepHasoB,
U3IeNuil 1 KOHCTpyKLuii. Hanpumep, cTaHOK 111 Hape3Ku apMaTyp-
HBIX CTepKHEH B TPOM3BOICTBE XeJIe3006 TOHHBIX U3IETUI MpeBpaliia-
€T MCXOJHbIE CTaJibHbIe MPYTKU B apMaTypHbIe CTEPKHU OIpeaesieH-
HOH IJMHBI 06€3 U3MEHEHUSI IPYIUX UX pasMepoB; OPMOBOYHASL Ma-
IIIMHA B TOM e MPOU3BOJCTBE yKJIalblBaeT OETOHHYIO CMeCh B Ofa-
JIyOKy, IpuaaBas OyaylieMy OCTOHHOMY WM XKeJIe3006 TOHHOMY U3/e-
JINIO OTpeaeieHHYI0 (hopMy; MOBEPXHOCTHBIE WIN TJyOMHHBIE BUOpa-
TOPBI YIUIOTHSIOT YJIOKEHHYIO B MHXEHEPHOE COOpYKEeHNE OETOHHYIO
cMecCh, Tpeobpasysl ee MIOTHOCTb; OallleHHbIN KpaH MepeMellaeT CTpo-
WUTEJIbHOE M3IeIue WU Ipy3 (KeJIe300eTOHHYIO TUIUTY IMepeKphITus,
METaJVIOKOHCTPYKIIMIO apKU, KOHTeMHEP U T.T1.) U3 OJHOTO MPOCTPaH-
CTBEHHOTO MOJIOXEHUS B Apyroe. MameHseMble ¢GakTophl (pa3Mmepsl,
dbopma, cBolicTBa, MOJOXEHUE B MPOCTPAHCTBE) HE 00S13aTEIBHO 0JI-
KHBI OBITh 1IEJIEBBIMU, KaK 3TO UMEET MECTO B IPUBEIECHHBIX TIpPUMeE-
pax. MHorue MaludHbl MpeoOpa3yloT OTAebHbIe U3 3THUX (AKTOPOB
TIOIIYTHO TIPU NpeoOpa3oBaHuu Ipyrux ¢axkropos. Hanmpumep, paspa-
0aTbhIBasi TPYHTOBYIO BBIEMKY, OJHOKOBILOBBI/ 3KCKaBaTOP OTHEJSET
YacTb TPYHTA OT MAacCHBa, MEPEHOCUT €Tr0 B KOBIIIE M OTCHIIIAECT B KY-
30B aBTOCAMOCBaJa WU B OTBajl. s CTPOUTENbHOIO MaTepuana —
YacTU I'PYyHTa 3TO, MO CYILIECTBY, U3BMEHEHUE €ro IMOJOXEHUS B Mpo-
cTtpaHcTBe. OHAKO MOMYTHO MCXOAHBIN MaTepual — MacCUB I'pyHTa —
MpeTeprieBaeT Takxke M3MEHEeHUs Mo (opme (M3MelbUYeHHbIE KYCKHU
TPYHTa B Mpollecce ero pa3paboTKu) U MO CBOMCTBY (M3MEHEHHE 00beMa
op, IUVIOTHOCTH).

B cooTBeTCcTBUUM C MPUBEIEHHBIM BhILIE ONpeAcIeHEeM MalllHBbI,
U3MEHSIONINE TOJbKO MOJIOKEHNE CTPOUTEIbHBIX MAaTEPUAIOB B IPO-
CTPAHCTBE, CJIEAyeT OTHECTU K MPAHCHOPMHbIM, & BCE OCTaJIbHbIE —
K mexHonoeuteckum. B MHXXeHepHOI MpaKTUKe MePBbIi TEPMUH OTHOCST
TOJILKO K TaKMM MalllMHaM KakK aBTOMOOWJIM, TPAKTOPHI, TSATa4u U T.TI.
Bce npyrue MalmHBI 3TOM TPYIIIBI OJIYYWIN Ha3BaHKeE, O00jiee KOHK-
pPeTHO oIpenessiollee WX Ha3HAauUeHUE, HalpUMEpP I'PYy30NOAbEeMHbBIE
MAIIIMHBI IJIs IepeMelIeHUsT TPYy30B 10 MPOCTPAHCTBEHHBIM TPAaeKTO-
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pUSIM, TPAHCIIOPTUPYIOILIME MAaIlMHBI ISl TIepeMelleHUs] TPy30B MO
MOCTOSIHHBIM TpaeKTopusaM U ap. OCHOBOU paboyux Ipo1eccoB 00Ib-
LIMHCTBA TEXHOJOTMYECKMX MalllMH SIBJISIIOTCS TPaHCIOPTHbIE onepa-
LIUY WM UX OTIAEJIbHbIC YacCTU — paboune ABVKEHUS.

CocrosiHue (YHKUMOHUPOBAHUSI MalllMHBI, B MIpoliecce KOTOPOro
OHa BbIpabaThIBaeT MPOAYKIIUIO, HA3BIBAIOT HPOU3BOOCHMBEHHOU IKCHAY -
amayueii. OHa BKJIIOYAET BbIOOP TUIIOB MAallIMH, UX PacCTaHOBKY, OM-
peneneHne TeXHOJOTMYECKUX CXeM KOMIUJIEKCHOM MeXaHM3alluu U UX
peanuzauuio. BeipaboTKy (IpOU3BOACTBO) MPOAYKIUM 3[€Ch CIEAyET
IMOHMMATh B IIIMPOKOM CMBICIIE, PACIIPOCTPaHsIsA 3TO MOHATHE TaKXkKe
Ha M3MeHeHue (IpeoOpa3oBaHMe) MOJIOXEHUSI CTPOUTEIbHBIX MaTe-
puaJioB B MpocTpaHCTBe. MeponpusTus, odecnedynBaloliie Ioaaep-
>XaHMe KauecTBa MalllMH MpY MX B3KCIyaTauuu (MpueMKa M caada
MallvH, UX Oo0KaTKa, MOHTaX M IEMOHTaX, TPaHCIOPTHPOBaHUE,
XpaHEeHME U KOHCepBallus, TEXHUYECKOe OOCIy>XKMBAaHME W PEMOHT,
CHaOXeHMe IKCITyaTallMOHHBIMU MaTepuajJaMM 1 3allaCHBIMM YacTsI-
MU, obecrieueHre Oe30MacHON dKCIUIyaTalluu U ApP.), COCTABJSIOT CO-
NepKaHUE MmexHU4eckoi IKCnAyamayuu.

B mpouecce skcrutyatauuu BeieacTBue nehopMUPOBAHUS, MOJO-
MOK Y M3HOCA 3JIEMEHTOB MAIlIMHbI, OOPHIBOB U KOPOTKUX 3aMbIKaHU I
B 2JICKTPUYECKMX LEMsIX, HApYLIEeHUsI PEryJIMPOBOK, 3aJIMMIaHUs U 3a-
OuBaHUS pabouyux opraHoB oOpabaThiBaeMOli Cpemoil, 3aCOpeHUs
TUAPaBIMYECKUX CUCTeM, 00pa3oBaHUS Teuyeil B MecTaX COEIMHEHUS
LLIJJAHTOB, 3arpsI3HEHUs] UM OCJa0JeHUsI KOHTAKTOB 3JE€KTPOIPOBO/I-
KM, oclIabieHUsI KpelJIeHU BCIeACTBME BUOpaLMii, BCTpeuu paboye-
ro opraHa ¢ HEeIMpeoJOJUMBIM MPETSITCTBUEM U APYTUMU NTPpUUYUHAMU
MalllMHa YaCTUYHO WJIM TOJHOCTBIO TEPSET CBOIO paboOTOCIIOCOOHOCTh
U HE MOXET BBIMOJHSATh 3aJaHHble (DYHKIIMU C U3HAYAIBLHO YCTAHOB-
JICHHBIMU MapaMeTpamMu. HeBO3MOXHOCTD HasibHEHIIIEH SKCIUTyaTalluu
MallWHbl M3-3a HapyllleHuss TpeOOBaHUI 0e30MacHOCTU WJIM BbIXOAa
3aIaHHBIX MMapaMEeTPOB 3a YCTAHOBJIIEHHBIC TIpEAeNbl, CHUKEHUS 2¢-
(heKTUBHOCTHU IKCIUTyaTallUM HUXXE JOMYCTUMON ONpeensieT npedens-
HOe cocmosiHue MalllMHBI.

KanengapHyto NpoaoKuTeIbHOCTh 3KCILIyaTallui MalllMHbI OT €€
HayaJla WM BO30OHOBJIEHUs IOCJAE PEMOHTa A0 HACTYIUIEHUS Tpe-
JIETbHOTO COCTOSIHUSI Ha3bIBAIOT cpokom cayiucOwl. [TogoOHBIN moKa3a-
TeJIb, HO U3MEPEHHBI 1100 B yacax YMCTOM paOOTHl MallIMHEI, 1100 B
eIMHUIIAX €€ MPOAYKUMHU N0 HACTYIUIEHUs MpPEeAeJbHOTO COCTOSHMUS,
Ha3bIBAIOT mexHuveckum pecypcom. CpoK CIyKObl M TEXHUUYECKUI pe-
cypc — o0s3aTelbHble XapaKTepUCTUKU, KOTOpPbIe HOJIKHBI YKa3bl-
BaThCsl B TEXHUUYECKON JOKYMEHTAIIMU Ha KOHKPETHBIE BUILI K MOJE-
v MaluH. Eciu TeXHUYeCKUM pecypcoM OMpeaesisieTcsl BpeMeHHOM
WIX HapaOOTOYHLINA (II0 cyMMapHOMY oObeMy IIPOAYKLIMH, BhIpabo-
TaHHOW ¢ HavaJja 3KCIUTyaTallui MallliHbl UJIK €€ BO3OOHOBIIEHUS MOCIe
PEMOHTA) MHTEepBajJ padOTOCHOCOOHOCTU MAIIMHBI, TO CPOK CIIYKOBI
B OoJIblIEH Mepe SIBJISIETCSI OLIEHOUHBIM KpuTepueM 3(h(heKTUBHOCTU
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WCIIOJIb30BAaHUSI MAllIMHbI B 3aBUCUMOCTHU OT BPEMEHM, MCTEKIIETO OT
HayvaJia BBIITyCKa MalllMH JaHHOW MOJIENH, MTOCKOIbKY, KpOMEe TTPOYrX
(bakTOpPOB, OH YUMTBHIBAET TaK HA3bIBAEMbI MOPAAbHbIL U3HOC MAIlIU-
HBbI, XapaKTepU3yeMblil COOTBETCTBMEM KOHCTPYKTUBHOTO pEIIeHUS
MalllMHbl COBPEMEHHOMY YPOBHIO Pa3BUTHUSI TEXHUKM, MOCKOJBKY CO
BpeMEHEeM IIpeXie HOBbIE MOACIN MAaIllMH YCTapeBaloT U YCTYIAIOT 110
CBOUM BBIXOJHBIM NapaMeTpam (ITPOM3BOAUTEIbHOCTU, CTOUMOCTH BbI-
pabaTbiBaeMOli MPOAYKUMU, 0€30IaCHOCTH, KOM(POPTHHIM YCIOBUSIM
JJ1 0OCITYy>KMBAIOILIETO TepcoHaia, 3KOJOTMYEeCKUM MoKazaTeasaM U
T.11.) OPUILEAIIMM Ha CMEHY UM HOBBIM MOZEJSIM.

2.2. IlapameTpsl mamunbl. Tunopasmep u Mojeb.
Nnpexc MammHbI

Ilapamempom MallIMHBI Ha3bIBAIOT KOJMYECTBEHHYIO, pexe, Kade-
CTBEHHYIO XapaKTepUCTUKY KaKOTO-JINOO CYIIEeCTBEHHOTO e¢ MpU3Ha-
Ka. Pa3iuyalor riaBHbIe, OCHOBHBIE U BCIIOMOTATEIbHbIE TTapaMeTphI.

[nasnbimu HAa3BIBAIOT TaKWe MMapaMeTPhl, KOTOphIe B HAMOOJbIICH
Mepe OIpeNeIsSTIOT TEXHOJIOTMYECKIE BO3MOXKXHOCTH MAIIMHEL. J17151 6071b-
IIWHCTBA MAIIMH K TaKUM TTapaMeTpaM OTHOCSIT: MacCy MaIllMHEI, MOIII-
HOCTb CUJIOBOH YCTAaHOBKY MJIM CYMMApPHYIO MOIITHOCTh OCHOBHBIX TBH-
raTeyieil B 3JeKTPOIPHUBOIE, TIPON3BOIUTEIBEHOCTD H JIp.

K ocnoérbim mapaMeTpaM, BKIIIOYAIOIIUM TAKXE TJIaBHbIE, OTHOCST
TaKHde, KOTOpble HEOOXOMMMEI IJIsT BEIOOpa MAaIllMH B OIpeIesieHHBIX
YCIOBMSIX UX BKcIuTyaTauuu. KpoMme mepedncieHHbIX, K 3TUM Iapa-
MeTpaM OTHOCSITCS XapaKTePUCTUKH ITPOXOIUMOCTH (YACIbHOE TaBiIe-
HHUE Ha TPYHT B pa0OYMX M TPAHCIIOPTHBIX PeXXUMax U Ip.), MaHEBPEH-
HOCTbh MalllMHbI (paguychl pa3BOPOTOB) U APYTME XOMOBbIE CBOWMCTBA
(CKOpOCTh TMepeaBMXKEeHUS, MpeaeabHbIe YIJIBI MogbeMa U IIp.), YCH-
TS Ha paboumx opraHax, pasMepsl paboueil 30HBI, TabapUTHBIE pa3-
Mepbl MallUHBI U 1p.

K ecnomoeamenvubim OTHOCAT BCEe OCTAbHBIE TTapaMETPhl, XapakK-
TepU3YIOIINE, HAIPUMED, YCIOBUS TEXHUIECKOTO OOCTYKMBaHUS, pe-
MOHTa U Mepeda3rpoBaHUsI.

B npenenax kaxaoi (pyHKUMOHAIbHON IPYIIIIbl MAalIMHEL O0bEeAN -
HSTIOTCS TIO TUTIOpa3MepaM, XapakKTepu3yeMbIM eIUHBIM TJIaBHBIM TTa-
pameTpoM. OTHOMY TUIIOPA3MEPY MOTYT COOTBETCTBOBATh HECKOJIBKO
MoJeIeil, KaxXmast U3 KOTOPBIX 00beIMHSIET MAIIMHEI, UMEIOIINE HICH-
TUYHBIE TTapaMeTpbl, KOHCTPYKTUBHBIC PEIICHUS U U3TOTOBJICHHBIE
110 eINHOM paboueit mokyMeHTaunu. Tak, HallpuMep, TUIIOPA3MEPOM
MojeNeld pOTOPHBIX TpaHlleekonartesneit DTP250, xapakTepusyeMbIM
IJIaBHBIM TTapaMeTpOM — MaKCUMaJIbHOH TIIyOMHOM TpaHIIIen B 2,5 M,
obobenuHstoress Mogenu DTP253 u BTP254, ommyarolmecss Kak Ha-
3HauYeHWEM, TaK M KOHCTPYKTUBHBIMU pelieHussMu. [lepBast Mogenb —
OTP253 — npenHa3HaueHa i pabOThI B paiioHaX ¢ CE30HHBIM IPO-
Mep3aHueM TpyHTOB. Bropas moaenr — BTP254 — cnocobHa paspa-
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0aTeIBATh TPYHTHI C TIPOMEpP3aHUEeM Ha BCIO TIIYOMHY TpaHIIIeH, BKITIO-
yasi BeUHOMEP3JIbIe.

B TexHMuyecKoi TOKYMEHTALIMN KaXXIylo MOIeNIb MAallMHEI 0003Ha-
YaloT UHOeKCcoM, B KOTOPOM B KOIMPOBAHHON (opMe 3aKII0UYEHO IO~
HOe Ha3BaHWE MAaIIMHBI C € TIIaBHBIMU MMapameTpamu. Hampumep, B
COOTBETCTBUM C MHIEKCALIME KPaHOB, BBIITYCKAaeMbIX 3aBogaMyu MUH-
crpoiinopmaina, uHaeke KC-8362XJI o603HayaeT: KpaH CTPEIOBOI
camoxogHbiil (KC) rpysonoabeMmHoctbio 100 T (8 — BocbMast pasmep-
Has Tpymnra), MHEeBMOKOJECHBIN (3 — 1Mdp XOIOBOTO yCTPOMCTBA) C
rmbKoil (KaHaTHOM) moaBeckoi (6 — mudp ruOKoil MOABECKH CTpe-
JIOBOTO O0OpYIdOBaHMUSI), BTOpoi Moaenu (2), B CEBEPHOM HCIIOJIHE-
Humn (XJI). CylecTBylOT TakxKe APYrde CUCTeMbl MHAEKCAllMM, Kak,
HaTpyuMep, IpUBeIeHHBIE BHIIIC IIST SKCKABaTOPOB TPAHIIEHHEBIX PO-
TOpHBIX (DTP).

2.3. O6mas kaaccuuKamnus CTPOUTENbHbIX MALIUH

Hawnbosiee o01IMM MpU3HAKOM Kiaccu@uKaluu CTPOUTEIbHBIX Ma-
LIMH SIBJISIETCSl X Ha3HAUY€HME WJIM BUIbI BBHIMOJHsIEMbIX paboT. Ilo
9TOMY TPU3HAKY Kaaccu@uKalusg MalldH TPEeACTaBIseTCS UepapXu-
YecKOol cxeMmoil, Ha TepBOM YPOBHE KOTOpPOM BCE€ MaIllMHBI Pa3OoUThI
Ha cjeaylolllue OCHOBHBIE KJACChl: TPAaHCHOPTHbIE, TPAHCIIOPTUPY-
o111, TTOrpy304HO-Pa3rpy30uHbIe, IPY30NOABEMHBIE, TSI 3€MIISTHBIX
paboT, o cBallHBIX padOT, Ml APOOJeHMSI, COPTUPOBKM M MOMKH
KaMEHHBIX MaTepuayioB, IJis MPUTOTOBJEHUSI, TPAHCIIOPTUPOBAHUS
OETOHHBIX CMECE M PacCTBOPOB M YIUJIOTHEHUSI OETOHHOM cMecu, s
OTAEJOUHBIX PadOT, PyYHO! MeXaHU3WPOBAHHBIM MHCTPYMEHT U ApPY-
ryue cpeacTBa Majoll MexaHuzauuu. Kaxaplii Kjaacc AeauTcs Ha IpyIl-
el (BTOPO YpOBEHb), HalpUMeEp CTPOMTENbHbIE KpaHbI U3 Kjacca
Irpy30MOABEMHBIX MallWH. ['pyImbl, B CBOIO OUepeb, NEJSITCS Ha MO -
TPYIIIbI WM TUMBI B 3aBUCUMOCTHU OT MOPSIAKA MEPAPXUUECKOM CXeMBbl
(TpeTtuii ypoBeHb), HAIIPUMEDP CTPEJIOBbIE CAMOXOJHbIE KPAHbI U3 TPYI-
bl CTPOUTENLHBIX KPaHOB U T. 1. Ha mpeanocieaHemM ypoBHE MalllMHbI
OIpPEeNeIEHHOTO TUIla AENSATCS Ha TUIOpa3Mephbl, a Ha TMOCIEIHEM —
Ha Mojaeiu (CM., HalmpuMep paciiu(poBKY MPUBEIEHHOTO BHIIIE WH-
JIleKca CTpeJIoBoro camoxogHoro kpana KC-8362XJ1).

YeM rny6xe vepapxus MallMH, TEM yXe MX creruamusanus. s
CpPaBHEHMS MO 3TOMY MPU3HAKY BBOIST MOHSATUS YHUBEPCAAbHBIX U Che-
UuUaabHbIX MalIMH. Taxk, TpaHIIEHHBIM POTOPHBINA WM LIEITHOM 3KCKa-
BaTOP, HE CIIOCOOHBIN BBHINOJHATE APYTUE 3eMJIIHBIE pabOTHI, KpOMe
OTPBIBKM TpaHIlEeil, MOXHO CYMUTATh CIELMaJIbHBIM MO0 CPAaBHEHUIO C
OJHOKOBIIIOBBIM 3KCKaBaTOpPOM C paboyuM oOopyaoBaHUEM oOpaTHasI
JiornaTta, CIOCOOHBIM OTpBIBaTh JIOObIE BBIEMKM, BKJIIOYasl TpaHILEH.
CrienimajabHble MallMHBI 00Jjiee MPOU3BOIMTENbHBI MO0 CPaBHEHUIO C
yHUBepcalbHbIMU. OHAKO UX MpUMeHeHUe 3((HEKTUBHO TOJBKO B CIIy-
yae BBHIIMOJHEHUS OOJbLIMX 00bEMOB pabOT, MOCKOJIbKY B IPOTUBHOM
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cllyyae HeM30eXXHbl MPOCTOM, CHUXKAIOIIME WX TOAOBYIO MPOM3BOAU-
TeJIbHOCTb.

B npakTuke mMexaHU3allUM CTPOUTEILHOTO IMPOU3BOACTBA MHOTAA
BO3HHUKAET HEOOXOAMMOCTh Ha 0a3e yxXe CYIIEeCTBYIOLIEe MOAEIN CO-
31aTh MoaUpUKaLuio, 60jee NPUCTOCOOIEHHYIO K KOHKPETHBIM IpPO-
U3BOJCTBEHHBIM YCJIOBMSIM JIMOO MJISI BHINOJHEHUSI padOT mo mpodu-
Jito 6a30BOI MalllMHBI, HO C UBMEHEHHbIMU MapaMeTpaMU, HarlpuMep
OallleHHBI KpaH C YIJIMHEHHOU OalliHell wiu cTpeioii. B mepBoM ciy-
yae yBeJMUMBAETCS BbICOTA MOAbeMa Ipy3a, a BO BTOPOM — €ro BhIJIET.
H71s1 Takux MOAMMDUUMPOBAHHBIX MAIIMH COXPaHSIOT HAaMMEHOBaHUE
0a30BOI1 MaILIMHBI C JO0ABICHUEM XapaKTEPUCTUKU MOAUGULIMPOBAH -
HOTO UCITOJTHEHUS.

CTpouTesbHble MaIlIMHBI KJaCCU(MULUPYIOT TaKXKe MO pexXuMy pa-
Oouero mpoliecca, 0 poay UCIOIb3yeMOR 3HEPTUU, a TaKXKe IO CIO-
COOHOCTH TIepeIBUTaTbCSl U TUITY XOJOBBIX YCTPOMCTB.

[To pexxumy paboyero mpomecca pa3auyaloT MAIIUHBL YUKAUYHOZO0 U
HenpepbieHo2o NeWCTBUS. TeXHOoJornyeckue ornepauuy MalldHbI IUK-
JIMYHOTO AEMCTBUS BBIMOJHSIIOTCS TTOCIeI0BaTeIbHO, 00pa3ysi B COBO-
KYIHOCTU €€ pabouuii LMK, TI0 3aBepILIEHNH KOTOPOTO BbIIAETCS OJHA
nmopuus npoaykuuu. Hampumep, 0OMHOKOBIIOBBIN 9KCKaBAaTOP OTAES-
€T TPYHT OT MacCHBa, 3arpyxasl ero B KOBII (orepauust KormaHus TpyH-
Ta), MEePeHOCUT TPYHT B KOBIIE K MECTY BBITPY3KM (TpaHCIIOpPTHas
orepaumsi), BHIIPYXXaeT B OTBaJ WIM TPAaHCIIOPTHOE CPeaCTBO (omepa-
LISl BBITPY3KM) M BO3BpalaeT pabouyee o0OpydOBaHME Ha IO3UIIUIO
Havyaja clieayollero paboyero LuKiaa (3aK/IIOUMTENbHas OIepalus
pabodero uKiIa). 3a KaxIblii pabouynii LIMKJI 9KCKaBaTOP BBIIAET ITOP-
1IMIO POAYKIIMK B 00bEME BMECTUMOCTH KOBIIIA.

Onepauuy MalllMH HEIPepbIBHOTO AEHCTBUSI COBMELIEHBI BO Bpe-
MEHM, a B Ipeaenax Kaxnaoi onepanuu CTPOUTENbHBIA MaTepral Ha-
XOJIUTCSI Ha pa3HbIX dTarax Mnpeodpa3oBaHus. DTU MalllMHBI BHIIAIOT
OpoAyKIuIo HelpepbiBHO. Hampumep, pabounii opraH TpaHIIeHHOro
POTOPHOTO AKCKaBaTOpPa BBHIMIOJHEH B BUIE BpalllalolIErocsl Kojeca ¢
PacIoioXXeHHBIMU C OIMHAKOBBIM 1IIarOM T10 ero Mepudepun KoBIla-
Mu. B mpoliecce BpallleHUsI pOTOpa U €ro NOCTyNaTeIbHOTO IBUXEHUS
BMECTE C TSITauoM KOBIIU IMOOYEPETHO 3aIOJHSIIOTCS OTAEISIEMBbIM OT
MaccuBa IpyHTOM (CpaBHUTE C pabOTOI KOBILA OJHOKOBIIOBOTO 3KC-
KaBaTopa), BBIHOCAT €ro HajJ ypOBHEM TpaHIIEH U pas3rpyxkaioT Ha
JICHTOUHBIN KOHBeliep, YCTAaHOBJEHHbIN MOIMEepeK poTopa, KOTOPHIM
TPYHT HeTIIPephIBHO OTOpachIBaeTCS B CTOPOHY OT TpaHileH. B mporecce
BBITTOJTHEHUST TEXHOJIOTUUECKUX OTepalliil KOMmaHus 1 mepeMelleHus
TPYHTa K MECTY BBITPY3KM B KaXIblii MOMEHT BPEMEHU KOBIIMW 3aHU-
MaloT pa3jMyHble TOJOXEHUsI B MIPOCTPAHCTBE, a MaTepuaa — 3arpy-
>KEHHBIN B KOBIIIM I'PYHT — HAXOAMUTCS Ha pa3HbIX dTalax ero rnepeMe-
1meHust (mpeodpaszoBaHusi). MalllMHbBI HEMPEPBHIBHOTO IEMUCTBUS UMEIOT
0oJiee BBICOKYIO IIPOM3BOIUTEIBHOCTD 110 CPAaBHEHUIO C LIUKINYHBIMU
MallluHaMU, OOYCJIOBJIEHHYI0 COBMEIIEHUEM TEeXHOJOTMYECKUX OIle-
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paluii BO BpeMeHH, HO SIBJISIFOTCS OOBIYHO Y3KO CHEeLMaJu3upOBaH-
HBIMU B TO BpeMsl KaK MalllMHbI HUKJIWYHOTO JEUCTBUS SBISIOTCS 00-
Jiee YHUBEPCATbHBIMU.

Hekoropble MalllMHbI, B 3aBUCUMOCTUA OT BMJA BBINIOJIHSIEMBIX pa-
00T, MOTYT paboTaTh KaK B LIMKJIUUYHOM, TaK U B HEIIPEPHIBHOM PEXU-
max. Hanpumep, Oyabno3ep, 000pyI0BaHHBIM HEIIOBOPOTHBIM B ILjIa-
HE OTBaJIOM JUISl TIOCJAOKMHOM pa3pabOTKU IpyHTa, padOTaeT B LIMKIUY-
HOM pEeXUME, BblaBas 3a KaX/blii pabounil HUKJ TPOAYKIIMIO B 00beME
HaKOIUIEHHOH Tiepel OTBajJoM MpU3Mbl I'pyHTa. TOT Xe Oyiabaosep,
000pyI0BaHHBIN MOBOPOTHBIM B IJIAHE OTBAJIOM, HAa PaCYMCTKE 3€M-
JISHBIX WJKM JOPOXHBIX MOBEPXHOCTE OT Mycopa, cHera paboTaeT B
HEMPEPHIBHOM PEXUME.

ITo poay ucnoJib3yemoii 3HepruM pa3invyaloT MallUuHbI, padomaroujue
om cobcmeeHHo20 dsueamens BHYTPEHHETO CTOpaHus (IU3esIsl WM Kap-
OI0paTOPHOTO IBUTATENs), U OM GHEUHUX UCHOYHUKOG C TIUTAHUEM OT
BHEIIHEN ceTu (2JIEKTPUYECKOM, ITHEBMATUYECKOM, pexxe TUApaBIv-
yeckoil). [TepBbie 001a1at0T aBBTOHOMHOCTbBIO, UTO TIPEAOIPEASTUIIO UX
MPEUMYILLIECTBEHHOE MCITOJIb30BAaHUE TPU YACTHIX MEXKOOBEKTHBIX Me-
peaBUXKKaX, BTOpble — BBICOKOI TOTOBHOCTbHIO K paboTe, HO ¢ orpa-
HUYEHHOUW o00sacTbio NMpuMeHeHus. OHU HCIOJB3YIOTCI B Mpeaeaax
00BEKTOB C OOJBIIUMU OObeMaMu pabOT, pacCUMTAHHBIMU Ha -
TeJbHOE Bpems. Hanpumep, KapbepHble OJHOKOBILIOBBIE 3KCKaBaToO-
pbI, IpUMEHsIEMble Ha TOObIYE TecKa, TJIMHBI, TpaBUs U IPYTUX CTPO-
UTEJIbHBIX MaTePUaJIOB, MTUTAIOTCS BJIEKTPUUECKON SHEPTUel OT BHELI-
HEro UCTOYHMKA.

OT MHEeBMOCETU MUTAIOTCSI, B OCHOBHOM, PY4YHble MalluHbl. Eciu
CXXaThI BO3MYyX BbIpaOaThIBAETCS KOMIIPECCOPOM, CHIAPEHHBIM C MpPU-
BOIMMOM MM B JABMXKEHME MAIIMHON, TO MOCAEIHIO BMECTEe C KOMII-
peccopoM Ha3bIBAIOT aepeeamom. B cocTtaBe arperata MOXeT ObITb He-
CKOJIBKO TE€XHOJIOTUUECKUX MallliH.

ITo cmocodHOCTH MepeABUraThCA Pa3IMYalOT MAIUHBI CMAyUOHApP-
Hble U nepedeudicHble. I1epBble pabOTaOT HA OJJHOM IMOCTOSTHHOM MECTE.
DTo, Tpexiae BCero, MalllMHbI MPEANPUITUN CTPOHUHIYCTPUU (IPO-
OUJIbHBIE, COPTUPOBOUHBIE, MOCUHBIE, CMECUTEJbHbIE U APYrUe Ma-
LIMHEI 1 000pyaoBaHue). BOJBIIMHCTBO CTPOUTENbHBIX MAIIMH SIBJISI-
I0TCS TIepeABUXKHBIMU, 00OPYAOBAaHHBIMU XOJOBBIMM YCTPOMCTBAMU,
o0ecIeyrBamIIMMI UM IepeaBUXeHUe JTU00 OT COOCTBEHHOM CUJIO-
BOI YCTAaHOBKU (camoxodHvle mauiunbl), 1100 OyKCUpyeMble 3a IpYyTUM
TPAHCIIOPTHBIM CPEACTBOM (TPaKTOPOM, aBTOMOOMJIEM, TSrauoM).

ITo Tumy X0mOBBIX YCTPOMCTB PA3IUYAIOT eyceHUuHble, HHEBMOKOAeC-
Hble, peabCoKoAecHble VI Cheyudnbhble Mauunbl. 'yceHUIHbIE MallIMHbI 00-
JIafaloT BBICOKOM MPOXOAMMOCTBIO, Oarojgapsi yemMy HUX MCHOJIb3YIOT
MPEeMMYILIECTBEHHO Ha 00BbEKTax HYJIeBOTO LIMKJIA U B YCIOBUSIX HU3-
KO Hecylllell CTOCOOHOCTHY IPyHTa KaK IMOBEPXHOCTHU MepeaBUKEHUSI.
ITHeBMOKOJIECHBIE MAIIMHBI UMEIOT CPABHUTEIBHO BBICOKME CKOPOCTHU
MepeaBUXKEHUSI, YTO MpeAoIpeaenio 00JacTh UX MPUMEHEHUST Ha
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00BEKTaX ¢ pacCpeIOTOUCHHBIMU 0O0beMaMu pabOT MPU YACThIX U U -
TeJIbHBIX MEXXOOBEKTHBIX MepeIBIUKKaAX. PeIbcoKoNIeCHbIe MallIMHBI pa-
0oTaloT ANUTEIbHOE BpeMsl Ha 00beKTaX ¢ BeChbMa OrpaHUYEHHON pa-
0oueil 30HOI, UTO CBSI3aHO C BBICOKMMM 3aTpaTaMy Ha yCTPOMCTBO
pPeJbCOBOIO MYTH.

K crneuwaabHBIM XOZOBBIM YCTPOMCTBAM OTHOCSTCS Ilararoiiue,
MpUMEHsIeMble B KOHCTPYKIMSIX MAalllMH OOJIbILION MacChl, HallpuMep,
B 1AralolIMX AparjaiHax, Koraa Ipyrue BUAbl (T'YCEHUYHBIE, ITHEB-
MOKOJIECHbIE) He 00ecIeurBaloT AOMYCTUMBIX HOPMATHBHBIX JaBjie-
HUI1 Ha TPYHT UJIM OKa3bIBAIOTCS BeCbMa TpOMO3IKUMU. [ paGoThI B
0COOBIX YCIIOBUSIX (MPU TEepeIBMKEHUSIX MO CHeTy, 0oJioTaM U T.II.)
MAallUHBI O0OPYAYIOT CIeIMAIbHBIMUA Be3IEXOIHLIMU yCTPONCTBAMU
pa3IMYHBIX KOHCTPYKUMI. Pexke B KauecTBe OMOPHBIX (1 XOI0BbBIX) yC-
TPOWCTB MPUMEHSIOT Cala3Ku [Jis MePeABUXKEHUS MallIMHbI OyKCUPO-
BaHUEM.

Bonee netanbHbie KaccupUKAIWU MPUBEACHBI B pa3aeliax, IOCBs -
LLIEHHBIX OTAEIbHBIM KJIacCaM MAallUH 10 BUIY BBIMOJHSIEMbIX PaboT.

2.4. CTpykTypa CTPOHMTEJbHO MAIIMHBI

O0s13aTeIbHBIMUA COCTaBHBIMU YacTSIMU J1000M TEXHOJIOTUUECKOM,
TPAHCIIOPTUPYIOLLIEH U TPY30IOAbEMHON MAIIMHBI SIBJISIOTCS: nPUB00,
COCTOSIIIMI U3 CUIOBOI YCTAHOBKM, MepeIaTOYHbIX YCTPOUCTB (mparc-
muccuu) U cucmemsl ynpaeienus; OIUH WX HECKOJBbKO pabouux opea-
Hoé M pama (Hecywjue KoHcmpyKyuu). Y TepeaBUXKHBIX MallIMH UMeeTCsl,
KPOME TOr0, XOIOBOE YCTPOMCTBO, COCAMHEHHOE C PaMOUl MaILMHBI,
Ha3bIBAEMOW B psiie CAy4YaeB uaccu.

[IpeobOpazoBaHe CTPOUTEIBLHBIX MaTepUaIOB Ha3BAaHHBIMU MalllK-
HaMU TIPOUCXOAUT B pe3yJbTaTe JBUXKEHUSI UX pabOUYUX OpraHoB, KO-
TOpPOE COOOIIAeTCS UM OT CHJIOBOM YCTAaHOBKM 4epe3 TPaHCMUCCHIO.
MHorga KoHeYHOe 3BeHO TPaHCMUCCUM BXOAUT B COCTaB COOPOUHON
eIMHUIIbI MallIMHBL BMeCTe ¢ ee pabouuM opraHoMm. Hampumep, pado-
YUM OpraHOM JIEHTOUHOI'O KOHBelepa CIyXUT KOHBeiepHasl JIeHTa,
KOTOpasi MPUBOAUTCS B IBUXEHHE OT MPUBOIHOro GapabaHa, Mo Cy-
1LIECTBY SIBJISIIOLIETOCS KOHEYHBIM 3BEHOM TPaHCMUCCHUM, HO BXO.IS-
11IeTO B cOCTaB COOCTBEHHO KOHBelepa (0e3 rmpuBoaa). B mogoOHbIX ciy-
YyasX KOHEYHOE 3BE€HO TPAHCMUCCHUM HA3bIBAIOT UCHOAHUMEAbHbIM Me-
XQHU3MOM.

JBuxxeHuUs: pabodero opraHa MOTyT ObITb #pocmbiMU, KaK, HAITPU-
Mep, BpallleHHe JOMacTHOrO Bajla paCTBOPOCMECHUTENIS NIPU MepeMe-
IIMBAaHUU KOMIIOHEHTOB MPUTOTOBISIEMOTO CTPOUTEIBHOTO PacTBO-
pa, U cAodcHbIMU, KaK, HallpuMep, OBUKEHHUs KOBIA THUApaBIUYE-
CKOT'0 OJJHOKOBIIOBOIO 3KCKAaBaTOpa Ha pa3HbIX ONepalmsX IKCKaBa-
LMXOHHOI'0 paboyero UMKJIa (IIOBOPOT KOBIIA OTHOCUTEIbHO HEIO-
JBVXXKHOU DPYKOSITW, MOBOPOT PYKOSATHU ¢ (UMKCUPOBAHHBIM Ha Hel
KOBIIIOM, OTHOBPEMEHHBIH IMTOBOPOT KOBIIIA U PYKOITH U T.1.). ClI0X-
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Hoe JABUXEHHE pabouyero opraHa e€CTb pe3yJibTaT CIOXEHUS OMHOCU-
meabHo2o (ITOBOPOT KOBILIA OTHOCUTEJIBbHO PYKOSTH) U NEPeHOCHO20
(TTOBOPOT PYKOSITU, CTPEJIbl, MMOBOPOTHOMN IJIATMOPMbI) ABUXEHUIN.
MexaHu3Mbl, 00ecrieurMBaOIIME TEPEHOCHBIE IBUXEHUS, KUMHEMa-
TUYECKU CBSI3aHbl C pa0OYMM OPraHOM U MO CYLIECTBY OTHOCSTCS K
TPAHCMUCCHUU, HO MO YKa3aHHOU BbIllI€ TPUYMHE UX MPUHAIIEXKHO-
CTU K OIHOU ¢ paboyuM opraHoM cOOpOUYHOI eaumHULE (B TaHHOM
cllyyae — rpymnie cOOpOUYHbIX €IMHUIL) OHU SIBIASIOTCS UCTIOJHUTENb-
HBIMUA MeXaHu3MaMH. TakuM oOpa3oM, ABMKEHME pabodyeMy opraHy
MOXET MepeaaBaThcsl HEMOCPEICTBEHHO OT CUJIOBOM YCTaHOBKHU 4Ye-
pe3 TPAaHCMUCCHUIO UJIM Yepe3 UCTIOJIHUTEIbHbIE MeXaHU3MBbI B (popMe
MEePEHOCHBIX IBUXECHUMA.

ITpumMepoM MalIMHBI C HECKOTBKUMU pabOYUMU OpraHaMM MOXKET
CIIY>KUTb TPAHILUECHHBIA POTOPHBINA 3KCKABATOP, Y KOTOPOTO 3eMJIEPOIi-
HbIl pabounii opraH — POTOP MPUBOAUTCS B ABUXEHHE OT CUJIOBOM
YCTAaHOBKM Y€pE3 TPAaHCMUCCUIO HEIOCPEICTBEHHO, a KOHBeWepHas
JIEHTa TpPaHCIOPTUPYIOIIEro pabovyero opraHa — OTBaJlooOpa3oBaTe-
JIsl, KpOM€ TOrO, Yepe3 MCIOJHUTEIbHBI MEXaHW3M — MPUBOIHON
OGapabaH.

s BKJIIOUEHHUS B IEMCTBUME MAIlMHBI U €€ OTAEJbHBIX MEeXaHU3-
MOB, BKJIIOUYasi CWJIOBYIO YCTAaHOBKY, a TakKXe JJIS UX OCTAHOBKM CJy-
XUT cucmema ynpasaenus. CTpyKTYpHBIE CXeMbI MAllIMH MIPUBEACHBI Ha
puc. 2.1.

TpaHcnopTHBIE MAlIMHBI, KaK MPaBWIO, HE UMEIOT paboumnx opra-
HOB. B3auMoelicTByI01IIME C TPAHCTIOPTUPYEMBIM MaTepUaloM Ky30Ba
U 1aT@OopPMBbl 3TUX MAIlIMH MAaCCUBHBI, a TPy3 MepeMellaeTCsl TOJIbKO
3a CUET ABMXKEHMUSI XOJAOBBIX YCTPOUCTB (puc. 2.2).

Mousox Cucrema Pama  |AcrionuurenbHblit

P yIIpaBJIeHUs i (wacen) MEXaHU3M

/ \ Pabounit
: oo™ opraH

CutoBast Tpancmuccust |: | Pabounii p
B > e
i[ ycraroska (T) : opraH
e EEEEEEEEED i ------------ i |, |YcrionHuTenbHbIi

MEXaHHU3M
XonoBoe
YCTPOMCTBO
a 0

Puc. 2.1. CtpykTypHasi cxeMa TeXHOJOIMYECKOM, TPAHCIIOPTUPYIOLIEH U TPpy30-
MOABEMHON MallIMH TIPU Tepenave ABKEHUS] paboyeMy opraHy yepe3 TpaHCMUC-
CHUIO HEIOCPEICTBEHHO (@) U C IOMOILUBIO MCIOJHUTEIbHBIX MEXaHU3MOB (6)
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Kpome mnepeunciaeHHbIX 00si3a-

Cucrema Ilacen TEJbHBIX COCTABHBIX YacTeid Ha Ma-
YHIPaBIeHUA IIWHAX MOTYT OBITh YCTAHOBJIEHBI
JOIIOJHUTENbHbIE (BCIIOMOTATElIb-

/\ Hbl€) YCTpOiiCTBa, Hampumep, BbI-
CuioBas HOCHBI€ OMNOPbl B KOHCTPYKLIMSIX
yCTaHOBKA ~| Tpanemucens || yepMOKOJIECHBIX KPAHOB, SKCKABA-

TOPOB M T.TI.
[IpuBOIBI CTPOUTETHLHEBIX MAIIINH,
BKJIIOYAIOILIME CUJIOBYIO YCTAaHOBKY,
TepeaaToyHbIe YCTPONCTBA U CHUCTE-
My YIpaBjleHHUs, a TaKXKe XOIOBBIC
ycTpolicTBa 06;1a1a10T KOHCTPYKTUB-
Puc. 2.2. CIpyKTypHasi cxeMa TpaHc- HOM M (DYHKUIMOHAJIbHON OOIIHO-
MOPTHOI MallUHbI CTBIO, YTO TTO3BOJISICT N3y4YaTh MX He-
3aBUCHMO OT BHIOB MalllH. Bormpo-
CHI OOIIETO YCTPOMCTBA M MPWHIINIIA JEHUCTBUS 3TUX COCTABHBIX YacTei
MalIuH pacCMOTPEHHI B I, 3 —7.

XoaoBoe
YCTPOMCTBO

2.5. IIpon3BOAMTENBHOCTh CTPOUTEIbHOH MAMIMHBI

IIpou3BOAUTEIBHOCTD SIBISIETCS BaxKHEUIell BBHIXOMHOM XapakTe-
PUCTUKOI CTPOUTEILHOM MalluHbI. Ee onpenensitoT KoamyecTBOM IMpo-
OYKIWY, TTPOM3BENCHHOM MAIIMHON B eMMHUILY BpeMeHU. Paznuuaior
pacueTHy1o (OHa Xe TeopeTuyeckasl UJIM KOHCTPYKTUBHAs), TeXHUYE-
CKYI0 M 3KCIUTyaTallMOHHYIO TTPOU3BOAUTEIHHOCTD.

Ilon pacuemmoti (meopemuueckoil, KOHCMPYKMUBHOU ) NPOU3BOOUMENb-
Hocmbio 1, MTOHMMAIOT MPOU3BOAUTENBHOCTD 3a 1 4 HENPEePHIBHOM pa-
OOTBI MPU PACUYETHBIX CKOPOCTSIX PabOUYMX ABUXKEHUM, paCUETHBIX Ha-
rpy3kax Ha paboyeM opraHe M pacueTHBIX YCIOBUIX padoThl. s ma-
IIWH TUKJIUYHOTO AeHCTBUS ¢ MOPUMOHHON BblAauell MpoayKIIUu

M, = 3600 0/ 1,, 2.1)

rae I1, — pacyeTHas MPOM3BOAUTENLHOCTD, M/4, M2/4, M3/4, T/4, IIT./4
H T.1.; Q — pacyeTHOE KOJUYECTBO MPOAYKLUH B OJHON MOPLIMU, M,
M2, M3, T, IIT. ¥ T.1.; f, — pacyeTHasi MPOAOIKUTEILHOCTh Paboyero
LIMKIa, C.

J1st MallliH HeIPEePBIBHOTO AECTBUS

M, = 3600 Fo,

rae F — pacyeTHOe KOJIMYECTBO MPOAYKLMY Ha 1 M JUIMHBI €€ MTOTOKA,
M/M, M%/M, M3/M, T/M, IUT./M U T. IL.; v — PacU€THAsI CKOPOCTb IIOTO-
Ka, M/c.

PacyeTHbIe CKOPOCTH JOJIKHBI COOTBETCTBOBATH MaKCHUMAJIbHOM
MOILHOCTH YCTAHOBJIEHHOIO Ha MAlUWHE IBUTAaTeNsl, pacYeTHbIE Ha-
IPY3KM — HOPMAIbHOMY PEXUMY pabOThl MAIUHbI, & PACUETHBIE YC-
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JIOBUSI OTpaXkaTb Hambosiee XapaKTepHbIe Jisl JaHHOW MalllMHbI yCI0-
BUS paboThl. TeopeTHUeCcKy0 MPOU3BOAUTEIBHOCTD PACCYMTHIBAIOT Ha
CTaauu pa3pabOTKU KOHCTPYKTOPCKOM JOKYMEHTALMU Ha MalllHY, UC-
MOJIb3YS IUISl 3TOr0 HOPMATUBHbBIE 3HAYEHUSI pACUETHBIX MMAPaMETPOB U
pacueTHBIX YCJIOBUIA.

[ns onpeneieHUsT TPOU3BOIUTEILHOCTU MAIIMHBI B KOHKPETHBIX
MPOM3BOACTBEHHbBIX YCJIOBMUSX BBOJSIT JBE HOBbIE KAaTeTOPUU 3TOTO
rmoxkasaTeyisl — TeXHUUYECKYIO M 9KCIUIyaTallMOHHYIO MPOU3BOINUTEIb-
HOCTb.

Ilon mexuuueckoti npouzsodumenvrocmoto 11, TOHUMAIOT MaKCUMab-
HO BO3MOXHYIO B TaHHBIX MTPOU3BOACTBEHHBIX YCIOBUSX MTPOU3BOAM-
TEJbHOCTh MPU HEeTIPEePBIBHON paboTe MalllMHBI. DTy KaTeropuIo Mpo-
U3BOAUTEIbHOCTY MPUMEHSIIOT, B OCHOBHOM, JIJISI OLIEHKU MaKCUMaJsb-
HBIX TEXHOJIOTUYECKUX BO3MOXKHOCTEM MAIIMH MPH KOMIUIEKTOBAaHUM
KOMIIJIEKTOB 1 KOMILIEKCOB. B ciyyae OoTCyTCTBUS AaHHBIX, OTpaxka-
IOIIUX YCJIOBMS pabOThl HA KOHKPETHOM OOBEKTE MCIOJIBb3YIOT BhIpa-
0OTaHHbIE MPAKTUKOM U 3a()UKCUPOBAHHbBIE B HOPMATUBHBIX JOKYMEH-
Tax Koa(hGUIIMEeHTHI, yCTaHABIMBAIOLINE 3aBUCMMOCTb MEXIY pacyeT-
HOI M TeXHMYECKOW MPOU3BOAUTEILHOCTBIO JJISI PA3IMUYHBIX MPOU3-
BOJCTBEHHBIX yCloBMii: k, = I, /I1,,.

Hakoneu, noa skcnayamayuonnou npouzeodumenvHocmoito 11, mo-
HUMAaIOT (paKTUYECKYIO TPOU3BOIUTEIBHOCTh MAIIIMHBI B JAHHBIX ITPO-
U3BOJACTBEHHBIX YCIOBUSIX C YYETOM €€ IMPOCTOEB M HEIMOJHOTO MC-
MOJIb30BAHUS €€ TEXHOJOTMYECKUX BO3MOXHOCTEH. DTy KaTeropuio mpo-
W3BOIUTEILHOCTH OMPENEIISIOT KaK YaCTHOE OT AeJIeHUs (haKTHIeCcKO-
ro oobeMa Npou3BeAeHHOMU NpoayKuuu Qs Ha MPOAOTKUTEIbHOCTD Ha-
XOXIEHMS MalllMHBI Ha paboueil miomanke (YMCTOro BpeMeHU pabo-
TBl MalIWHBI, CJIOXEHHOTO C BPEMEHEM BCeX MPOCTOEB) T.s, (4), B
TeYeHHEe KOTOPOTO 3Ta MPOAYKIIUS IMPOU3BOINIIACD:

Ha = QZ/TOGLH'

DKcITyaTallMOHHYIO TTPOM3BOAUTEIEHOCTD OOBIYHO UCIIONB3YIOT MJIST
B3aMMOPACUYETOB 3aKa3uMKa ¢ noapsauvkamu. s ananuza sddex-
TUBHOCTHM PabOThI MAIIMHBI B KOHKPETHBIX MPOU3BOJACTBEHHBIX YCI0-
BUSIX TIOJIB3YIOTCS KO3 DULIMEeHTaMU UCITOJIb30BaHUSI MAlLIMHBI BO Bpe-
MEHU k, M UCIIOJIb30BAHMS TEXHOJIOTUIECKON BO3ZMOXHOCTH (MU TEX-
HUYECKON MPOU3BOAUTEIbHOCTU) MAIUUHbBI ki

kB = TM/TOGLu; kn = H3/HTkB = kT kBs

rae 1,, — IpOaOKUTEIbHOCTD YMCTON pabOThl MAllMHKEI (32 BEIYETOM
MPOCTOEB), Y.

B xauecTBe mpumepa onpeneauM Bce TepedrcaeHHbIE BhIIIE KaTe-
rOpUU MPOU3BOAUTEILHOCTU U KO3(PPUIIUEHTH k,, k, U k, 32 CMEHY
I OallleHHOTO KpaHa TPy30MoIbeMHOCThIO 12 T MpU pacueTHOM Mpo-
TOJDKATETEHOCTH pabodero mukia 60 ¢, eciim B TedeHUe CMEHHI (8 )
OH TMOJHSLI Tpy3bl cyMMapHoit Maccoit 800 1. CpenHsist TPOIOIKUTEb-

21



HOCTh paboyero IMKja B KOHKPETHBIX yciaoBUsSX coctaBmia 90 c, a
CyMMapHas MpoAoJIKUTEIbHOCTh BCEX IPOCTOEB — 3,5 4.

BanreHHBIN KpaH SIBISIETCS MAITMHON IWKJIMYHOTO IEHCTBUS, TI03TO-
MY €ro pacyeTHYIO IPOU3BOAUTEIbHOCTb omnpeneaum no gopmye (2.1):

IT,=3600-12 /60 = 720 1/4.

Texnuueckast n OKCITyaTallMOHHAas IMpon3BOANTEJIBbHOCTb COOTBET-
CTB€HHO!

I, =3600-12 /90 = 480 1/g; I1,=800/8 = 100 T/4.
KosppunmeHTs MOXHO ONpPEeAeInThb CIASAYIOLINM 00pa3oM:
k,=480/720 = 0,67; k, = (8 — 3,5 /8 =0,56; k, = 100 / (480 - 0,56) = 0,37.

2.6. O0mue TpeOOBaHHA K MANIMHAM, MAIIHHHBIM
KOMILIEKTAM H CTPYKTYpe NapKOB MAIIMH

O6mue TpebOBaHMUS K MalllMHAM, MAalllMHHBIM KOMILIEKTaM |
CTPYKTYpe MapKOB MAalllMH BBITEKAIOT U3 HEOOXOAMMOCTU obecrieye-
HUS BBICOKOH 3((PEeKTUBHOCTU UX UCIIOIB30BAHUS B CTPOUTEILCTBE,
T.€. MOJy4YeHUs] HaumOoJbllield MPOU3BOAUTEIbHOCTU MPU HAaUMEHb-
mux 3atpaTtax. o Havama 1990-x TIT., Korma MapKu CTPOUTEIbHBIX
MalllMH YMNpaBJieHUN MexaHu3allMyd KOMILIEKTOBaJIUChH TMpeumMyllie-
CTBEHHO Ha OCHOBE TOCYyJapCTBEHHOIO pacIipeleieHUs] CTPOUTEb-
HOW TEXHUKU, OCHOBHBIM KpUTepueM s OLEeHKM yKaszaHHON 3¢-
(beKTUBHOCTU CIIY>KWJIM YAEAbHbIE MpUBeAecHHBIE 3aTpaThl (1.1). B moc-
JielHee BpeMsl OTeUeCTBEHHbBIN PhIHOK CTPOUTEIbHBIX MAIIUH MOIOJI-
HUJICS MalllMHAMU 3apyOeXXHBIX TPOU3BOAUTENEH, BMECTE C KOTOPBI-
MU K HaM MMIOPTUPOBAIUCH HOBbIE TEHASHLIMM BO B3aMMOOTHOIIIE-
HUSIX TTOCTABIIUKOB C TMTOTPeOUTENIMU. PRIHOUHAS] KOHKYPEHIIMS 3ac-
TaBUJIa 3apyOeKHBIX MTOCTABIIUKOB CTPOUTEIbHOM TEXHUKU BMECTE C
MalllMHaMM TIpOoAaBaTh CEPUIO YCIYT, BKIIOYAs MPEANPOIaKHYIO MOI-
TFOTOBKY, CHaOXeHue 3amacHbIMU YacTSIMA U TapaHTUIHOE TEeXHMU-
yeckoe o0CIyXrBaHUe. B 3THX yCIOBUSIX MPEXHUH TTOKa3aTeNlb — YIeb-
HbIe TIpUBEAEHHbIE 3aTpaThl 0Ka3aJiCcsl HEAOCTATOUHBIM IJISI OLEHKU
3¢ GEeKTUBHOCTH UCOJIb30BAaHUS MAIIMH B CTPOUTEIBHOM MTPOU3BO/I-
cTBe. MeToabl OLIEHKH TpeaiaraeMbIX TOBAPOB U YCIAYT OTHOCSTCS K
KOMIIETeHLIM MEHEIKMEHTA.

TpebGoBaHusI, mpeabsBAsieMble K TOA00PY KOMILIEKTOB MalllMH BbI-
TEKalOT U3 OIMpeesIeHUs TOHATUSI KOMITJIEKCHOM MexaHu3aluu. Perre-
HUE ATOr0 BOMPOCAa HEMOCPEACTBEHHO CBS3aHO CO CTPYKTYPOM IMapka
MaimH. YeM 1mMpe HOMEHKJIAaTypa TUIIOPAa3MepPOB OCHOBHBIX BUIOB
MalllWH, U3 KOTOPBIX MOTYT CO3/1aBaThCsl KOMILIEKThI, TeM 3(h(HeKTUB-
Hee MOTYT peliaThcs 3aJa4i KOMILUIEKCHOM MexaHu3aluu. B To xe Bpe-
M1 paclliMpeHue TUMOPa3MEPHBIX PSIA0B 3TUX MAallWH BeleT K YMEHb-
LIEHUI0 CePpUIHOCTH UX MPOU3BOJACTBA U COOTBETCTBEHHO K yBEJIMYE-
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HUIO X CTOMMOCTHU. PallmoHaabHBIN HabOp THIIOPa3MepOB BHITTyCKa-
€MBIX MalllMH OMpPenesITIOT MeTOAaMU ONTUMU3ALINH.

Baxueitmmmu TpeGOBaHUSIMHY, TIPEABSIBIIEMBIMUA K CTPOUTEIHHBIM
MalllMHaM, SIBJISIIOTCS TpeOoBaHUS oOecrieueHusl OJIaronpUsITHBIX yC-
JIOBUI1 pa®OTHI MAILIMHUCTOB U OOCY>KMBAIOIIETO MepcoHaa. DTU Tpe-
OOBaHMS OMPENESIIOT COAePKaHNEe COIMATbHON MPUCIIOCOOICHHOCTH
MallllH, OCHOBOI KOTOPO#l SIBJISIIOTCS MX 3KCILTIyaTalMOHHBIE, 3PTo-
HOMUYECKHE, ICTETUYECKHE M IKOJOTHYECKHE CBOMCTBA.

K a3kcmiyaTanMoHHbIM CBOMCTBAM, CIIOCOOCTBYIOIIMM MpeaoTBpalle-
HUIO aBapUMHBIX CUTyallMil, OTHOCST: OMHAMUYECKHE YW TOPMO3HBIE
KayecTBa; YCTOMYMBOCTb MPOTUB OMPOKUIBIBAHUS U 3aHOCOB; 0030p-
HOCTb; 00€CIIEYEHHOCTh CUTHAIM3ALKUEN U TPpUOOPaMU ISl TIPELYITPEXK-
JICHUS BO3MOXHBIX KPUTUUYECKUX CUTYAlIMil, a TaKKe IUISI B3aUMOJIEi-
CTBUS C APYTUMHU YIACTHUKAMU COOPYKEHUST 00BEKTa; HAEXKHOCTD 3JIe-
MEHTOB, pa3pylleHNne KOTOPbIX MOXET MPUBECTU K aBapuu; odbecreyeH-
HOCTb aBTOMaTUYECKUMHU YCTPONCTBAMU 0€30ITaCHOCTU U OJIOKMPOBKH.

DpProHoMHUYecKHe CBOMCTBA MAIIMHBI 3aKJII0YAIOTCS B COOTBETCTBUU
€€ KOHCTPYKIIMYA TUTUEHUYECKUM YCIIOBMSIM KU3HEACSATETbHOCTU U pa-
0OTOCITOCOOHOCTHU 4YeJoBeKa, €ro aHTPONMOMETpUYECKUM, (DU3UOJIO-
TUYECKUM M IICUXO(PU3NUECKUM TPeOOBAHUSAM, HOPMUPOBAHHBIM NEii-
CTBYIOIINMU CTaHAAPTAMMU.

AHTpOnOMeTpHYECKHEe TPEOOBAHMS MPEIOJIaraloT MOJ0XeHNe Teja
MallMHUCTa B KaOWHE, OJM3KOM K COCTOSIHUIO (DYHKLMOHAJbHOTO
MOKOSI TIPY paBHOMEPHOM pacnpee/leHuH ero Beca 1o Iiolaad ornop-
HBIX TTOBepXHOCTei. [Ipy 3TOM IMOBBIIIAETCS TOUHOCTh U CKOPOCTh €T0
MOTOPHBIX J€MCTBUIA, 00eCeYBaETCsl BO3MOXHOCTD JJIMTEIbHOI He-
MpePBIBHOI pabOThl 0€3 3HAYUTEIbHOIO YTOMJICHUS.

®Du3nojormyecKue TpeOOBaHNS CBOASITCS K 00€CIIEUCHUIO OTTTUMAIThb-
HBIX YCJIOBUI Ha pabouyeM MecTe MalllMHKUCTa (TeMIlepaTyphl, BIaXXHO-
CTHM, CKOPOCTU OOJyBa BO3AYXOM U €ro XUMHUUYECKOTO COCTaBa, ypOB-
Hell 1ymMa ¥ BUOpainuu). DTUMU TpeOOBaHUSIMU oOecIieunBaeTCsl He-
00XOIMMEIT YpOBeHb pabOTOCITOCOOHOCTA M BHMUMAHUS MaIlMHUCTA,
MoAIepXXaHUEe BBICOKOTO YPOBHSI MPOU3BOIUTEILHOCTH MalIMHbBI. Co-
IJIaCHO JAEHCTBYIOIIMM CTaHAapTaM TeMIepaTypa B KaOMHe MalllMHUCTa
JIOJKHA HaXOOUThCs B mpenenax 16...25°C, smaxHocte — 40...60 %,
ckopocTh Bosmyxa — 0,2...0,5 mM/c, conepxkanne CO He Gonee 20 Mr/M>,
a SiO, — nHe Gosee 10 Mr/m3, npenenbHBI YPOBEHD IIIyMa Ha MECTE
MallMHKUCTA He JOJIKEH TMpeBbIluaTh 85 1BA.

2.7. Texnnyeckas 3KCIUIyaTaANUs

Texnuueckas sxcnayamayus CTPOUTENbHBIX MAaIlUH — 3TO KOMII-
JIEKC MEpONpUsITUIA, oOecreyrBalolvX TMoJAepXXaHue MallUuH B pa-
00TOCIIOCOOHOM COCTOSTHUM, BKJIIOYAIOLIMX UX MPUEMKY U BBOI B 3K-
CIulyaTalulo, TEXHUYECKOe 00CIyKMBaHUE U PEMOHT, XpaHEHUE U yYeT
MO 3KCIUTyaTalvH.
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ITpuemke moiexaT MalllMHbI HOBBIE, MOCJIE PEMOHTA UM MOHTAa-
XKa, a TakKXe MalllMHBI, IIepeaaBacMble OIHOU OpraHU3aLer APYyro.
ITpu npuemke NMpoBepsIIOT HAIMYKME YCTAHOBJIEHHOM TOKYMEHTAUUU —
rmacropTa, TeXHUYECKOTO OMMCAHUS ¥ MHCTPYKLIMU T10 3KCIUTyaTalluu,
a U1 MalllMH, HaXOASILLIMXCS MO KOHTPoJieM opraHoB ['ocroprexHa-
30pa, KpOME TOTO, TakKe JOKYMEHTAIlUM, YCTaHABIMBAEMOM 3TUMU
OopraHamu; KOMIUIEKTHOCTh MalllMHbI, UHCTPYMEHTA U 3alacHbIX Yac-
Teil; TEXHUYECKOE COCTOSHME MAIIMHBI IIYTeM OCMOTpa M MCIIbITA-
HUI Ha XOJOCTOM XOIy W TOJ Harpy3koi. MalluHbI, Ha KOTOpPbIE
pacmpocTpaHsoTcs TpeboBaHus ['ocropTexHana3opa, Ipu IpueMKe U
claye B 3KCIUIyaTallUIO MOJABEPTAOTCS HOAHOMY MEXHUYECKOMY 0C8U-
demenbcmeosanuio, BKIIOYAIOLIEMY crmamuyeckue U OuHamu4eckue uc-
noimanus (cM. moapasa. 12.7).

HoBble 1 KanuTaabHO OTPEMOHTUPOBAHHBIE MAIIMHBI TEepea caa-
yeil B DKCIUIyaTalldIO TMOABEPraroTCsl IKCIIyaTallMOHHON OOKaTKe B
pexxuMax, yCTaHaBJIMBaeMbIX NpeArnpusTueM-u3roroputenem. Ilo 3a-
BEpLIEHUM 0OKATKH BBIMOJHSIIOT BCE KPEMEeXHbIe U KOHTPOJIbHO-PEry-
JIUPOBOYHBIE PabOTHI, YCTPAHSIOT 3aMeYeHHBbIE HEMCIIPAaBHOCTH, 3a-
MEHSIIOT CMa3Ky U 9KCIUTyaTallMOHHbIE XUIKOCTH.

st obecriedeHus pabOTOCIIOCOOHOTO M MCIPABHOIO COCTOSIHUS
CTPOUTEJIbHBIX MAllIMH B TEUEHUE BCETO X CPOKa CIYXKObI B TIJIAHOBOM
TOpsIIKe MPOBOASAT KOMILJIEKC OPTraHM3allMOHHO-TEXHUUYECKUX MEpO-
MPUSITUI, COCTABJISIIOIUX CUCTEMY HAAHOB0-NPedynpedumenbHoe0 mex-
Huueckoeo oocayncusanus u pemornmog (ITITP). CucreMa Ha3bIBaeTcs 1ia-
HOBOI1 TTIOTOMY, YTO BCE €€ MEPOIPUSITUS BBIIIOJHSIIOTCS O pa3padbo-
TaHHOMY TIJIaHy, a TIpeaynpeanuTeIbHONi TTOTOMY, UTO BXOJSIINE B Hee
MEPOIIPUSATHUS HOCAT MPODUIAKTUISCKUN XapaKTep, T. €. HapaBICHbI
Ha TIpeAyIpexaeHue n3Hoca 000pyI0BaHUSI U BHE3aIMHbIX BBIXOIOB €T0
u3 ctpost. OcCHOBHBIMU AoKyMeHTamu cuctemsbl TP sBnstroTes: Tex-
HUYecKasi JOKyMEeHTalUs MPeaNpUsTUIi-u3roToBUTE e, 00001atolIe
WX PEKOMEHIALIMU 10 TEXHUYECKOMY OOCTYXKMBAHUIO U PEMOHTY U
pa3paboTaHHbIe Ha UX 0a3e roJOBOM IJIaH U MECSYHbIE TIaHbI-Tpadu-
KU TeXHUYECKOTo 00CTY>KMBaHUS U peMOHTa MalllMH. B coctaBe Mepor-
pusituii ITT1P pasnuualoT mexnuueckoe obcayxucusarue, TEKYIIUNA pe-
MOHT U KanumanvHbli pemonm. BpeMsi pabOTHI OT Havajla 3KCILTyaTa-
LIMY MallIMHbI A0 MEePBOT0 KalmuTaJIbHOIO peMOHTA, U3MEPEHHOE B yacax
paboThl MALIMHBI, HA3bIBAIOT MENCPEMOHMHBIM UUKAOM, & UMCIIO YaCOB
paboThl MALIMHBI MEXIY OMHOMMEHHBIMU TEXHUYECKUMM OOCTYyK1Ba-
HUSIMU WU PEMOHTAMU — HepuoOUu4HOCIMbI0 MEXHUYECKUX 00CAYICUBA -
HUtl u pemoHmos. I1epruoaNYHOCTb MPOBEACHUS TEXHUUECKUX 00CTYKM -
BaHMI U PEMOHTOB OIPEIEISACTCS Hapabomkol MallIMHbI, U3MEPSEMOit
B yacax.

PexoMeHgauusMu 1o OpraHU3allii TEXHUUYECKOTO OOCTYKHUBaHUS
Y1 PEMOHTA CTPOUTENIbHBIX MAllMH YCTAHOBJIEHBI HOPMbI IEPUOIUIHO-
CTU U YMCJIO TEXHMUYECKUX OOCTYXKMBAHUI M PEMOHTOB, X CPEIHSIS
TPYAOEMKOCTb ¥ MPOAOJIKUTENLHOCTD. Tak, MJisi OMHOKOBILIOBBIX 9KC-
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KaBaTOPOB 4-if pa3MEepHO I'PYIIbI MPOJOTKUTETbHOCTD MEXPEMOHT-
Horo uukia coctasisteT 12000 4. 3a 3To BpeMsl 5KCKaBAaTOPhI ITPOXOIST
72 TeXHUYECKUX OOCIYKMBAHUSI U CEMb TEKYLIUX PEMOHTOB C OMpee-
JIEHHOM JJIS1 KaXKIIOTo U3 HUX nepuoanyHocThio. Hanbomnee apdexTun-
HO TeXHMYeCKoe oOCHyKuBaHUE (KpOoMe €XECMEHHOIo) U PEMOHTHI
MMPOBOJUTH CUJIAMH CITeLIMAIM3MPOBAHHBIX CIYKO WJIM MPEIIpPUSITUIA.
Crieagn3upoBaHHbIE CIYKObI (PEMOHTHO-3KCILTyaTallMOHHbIE 0a3bl)
HMMEIOT YYACTKU JUArHOCTUPOBAHUS Y CHIEHMATM3UPOBAHHBIC TTOCTHI 1
YYacTKU JJIsI pEMOHTa THAPOMHEeBMoaIrnapaTypbsl 1 HauboJjiee OTBeT-
CTBEHHBIX y3JI0B MalllMH — JIBUTaTeJiell, KOpOOOK mepenay, peayKTo-
POB, MOCTOB U T.I. TexHu4eckoe oOCIyXKMBaHUE Ha paboyeM MecTe
MAllIMHBI TTPOBOAST C MOMOIIBI0O MOOUJBHBIX CPEACTB — IEepPEeaBHXK-
HBIX CTAHLIMI TEXHUYECKOTO 00CTY>KMBaHUSI, OCHAILIEHHbIX HEOOXOAU -
MBIM, B TOM YHCJIe TUAarHOCTUYECKUM, 00OpyIOBaHEM U CIIeIIUaIn-
3MPOBAHHBIM IT0 THUITaM MaIIIWH.

Texnmueckoe oocayxkuanue (TO), mpoBomrMoe B Mpoliecce 3KCM-
JlyaTallMd MallMH, MpeaynpexaaeT MosIBJeHWe HeUCIpaBHOCTEH U
oTka3oB. Paznmuuator TO excecmennoe, nepuoduueckoe (Tpex ypoBHelt —
TO-1, TO-2 u TO-3), ce3onHoe, a TaKKe IPUA XpaHEHUM 1M TPaHCIIOp-
TUPOBAHMUM, TIPU OOKaTKe, Mepel HayaJoM 3KCILTyaTalluu.

Execmennoe TO npoBoauTCsi MallIMHUCTOM CTPOUTEIbHON Malllu-
HEI IIepell HayajloM M B KOHIIe paboyeli cMeHBl. B coctaB oOcmyXuBa-
HUSI BXOASIT pabOThl MO CMa3Ke MalllMHbI, TPeAyCMOTPEHHbIE KapTOil
CMa3Ku, KOHTPOJbHBI OCMOTp Tepel MyCKOM B paboTy pabouux op-
raHOB MAILIMHBI, XOIOBOW YacTH, CUCTEMBI YIIpaBJIEHMSI, TOPMO3OB,
MpubopoB 0e30MaCHOCTH, OCBEIIEHUS.

I1epnogmunnie, miaanossie TO poBoasT Yepe3 omnpeneaeHHbIE TTPO-
MEXYTKU BPeMEHU, yCTaHABIMBAeMbIe MPEANPUITUEM-U3TOTOBUTEIEM.
OHM BKJIIOYAIOT: OUMCTKY U MOWKY MaIlIMHBI, OCMOTP U KOHTPOJb CO-
CTOSIHUS JIeTajieil, arperatoB, CUCTEM 3JIEKTPO-, TUAPO- U MMHEBMOIIPU-
Boza, pabouero 00OpyIOBaHUS C LIEbIO BBISIBACHUS HEMCIIPAaBHOCTEN 1
yCTpaHEeHUsI OOHAPYXXEHHBIX 1e(eKTOB, KPEIexKHbIe, KOHTPOJIbHO-PETy-
JIMPOBOYHBIE 1 cMa3o4yHbIe padoThl. I1pu npoBeneHuu TO-1 B HEro BKIIO-
yalTcsl Bce paboThl execMeHHoro oocayxuBaHust (EO), npu TO-2 —
Bce paboTel TO-1, a paboTsl TO-3 coBMEIIAIOT ¢ TEKYILIMM PEMOHTOM.

Ce3zonnoe TO mpoBOaMTCS IBa pa3a B TOJ IPH IMOATOTOBKE MalllMH
K paboTe B mepuoj MocaeayIoliero ce3oHa (JeTHero u 3uMHero). Ilpu
ce3oHHOM TO B cucrtemax MallMHbBI (TOPMO3HOM, OXJIaXKIEHMSI, CMa3-
KM, TUIPOIPHMBOAA M Ip.) 3aMEHSIOT KCIUTyaTallMOHHBIE Macjia U
KMAKOCTH C MPOMBIBKOM CUCTEM, YCTAHABIUBAIOT UM CHUMAIOT YTeIl-
JIeHUs, TOTIOJIHUTEIbHbIE YCTPOMCTBA IS 3aIlycKa ABUTaTejeil U T.II.

ITpu mocTaHOBKE MalllMH Ha XpaHEHHWE MX OYUIAIOT U MOIOT, OK-
palllMBalOT MOBPEXIEHHBIE YYaCTKU, MpoBoIIT odyepenHoe TO, mpo-
MBIBAIOT TUAPABIUYECKYIO U TOPMO3HYIO CUCTEMbI U 3aIlOJHSIIOT UX
HOBBIMU 3KCILTyaTallMOHHBIMU XKUIKOCTSIMHU, Ha IMOABEPKEHHbBIE KOP-
pO3UM MeTaJULIMYeCKMe YaCTHM HAHOCSIT aHTUKOPPO3MOHHYIO CMas3Ky,
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