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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ba6un C.B.

3aBenyromuii ooecneunBaromeid kadenpoit TITA/L

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

Lenbro oCcBOCHUS TUCIUILIHHBI [IpoeKTHpOBaHHE MEXaHOCOOPOUHBIX IIEXOB SBIISCTCS
JTOCTH)KCHHE CIICAYIONNX pe3yabTaToB ocBoeHus(PO):

N Mudp

Pe3yabTar 00yueHust

3HaTh 337241 TEXHOJIOTHIECKOM MOATOTOBKH MPOU3BOJICTBA

1 3-4(ITKP-20.1) 3arOTOBUTEIBHBIX 1IEXOB M YUYACTKOB MPEANPUITUI
3HaTh CTPYKTYpYy M OpTaHH3aIrio padot 1o co3nanuio JIJIA Ha
2 3-6(ITKP-20.1) y4acTKax, B II€XaX, Ha NPEANPUATHIX U B OTPACIH B LETOM
3HaTh 3aJ]a4U TEXHOJOTUYECKON MOATOTOBKH IPOU3BO/ICTBA
MEXaHUYECKUX U MEXaHO-COOPOYHBIX LIEXOB U YUaCTKOB
3 3-8(ITKP-20.1) MIPEANPUATHIA
YMeTh 00ecneunBaTh TEXHUIECKOE OCHAIIICHUE PA00IMX MECT C
4 V-3(TIKP-14.1) pa3MeIIeHUEM TEXHOJIOTHUECKOTO 000PYI0BaHUS

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETCHIIUHA:

N Mudp

KoMmnerenuus

ITKP-20

CnocoOeH yuacTBOBaTh B paboTax 1Mo MPOSKTUPOBAHUIO U
peanu3alii OCHOBHBIX TEXHOJIOTHYECKUX MPOLIECCOB MpHU
npoussoactse JJIA

ITIKP-14

CnocoOeH yuacTBOBaTh B paboTax 1Mo MPOSKTUPOBAHUIO U
pean3alry OCHOBHBIX IporieccoB u3rorosienus JJIA ¢
o0ecredyeHrneM 3aJJaHHOTO KaueCcTBa U C YYETOM TEXHHYECKHUX
OorpaHWYCHHUI Ha 000OpyTOBaHUE

NuaukaTopbl 1OCTHKEHUS KOMITETEHITUH, CITy)KaIllue Ui TPOBEPKU C(HOPMUPOBAHHOCTH
YaCTHU COOTBETCTBYIOLIEH KOMIIETCHIIUU:

N Hudp Nuaukarop KoMneTeHuit

Pa3pabarbiBaeT JOKYMEHTAIIUIO HA TEXHOJIOTHYECKUE MPOLIECCHI

1 IIKP-14.1 B COOTBETCTBUHM C MPUHSATHIMA HOPMATUBHBIMHU JOKYMEHTAMH
[IpuauMaeT ydactue B paboTax mo BIOOPY paliiOHAILHOTO
TEXHOJIOTMYECKOTO MpoLiecca N3TOTOBIECHUS IeTajeil u

2 I[TKP-20.1 coopounbix equnui JJIA
Pa3pabarbiBaeT JOKYMEHTAIIUIO HA TEXHOJIOTHYECKUE MPOLIECCHI

3 IIKP-14.1 B COOTBETCTBUHM C MPUHSATHIMA HOPMATUBHBIMHU JOKYMEHTAMH
[IpuauMaeT ydactue B paboTax mo BIOOPY paliiOHAILHOTO
TEXHOJIOTMYECKOTO MpoLiecca N3TOTOBIEHUS IeTajeil u

4 I[TKP-20.1 coopounbix equnui JJIA

2. MECTO JUCIAIIVYIMHBI B CTPYKTYPE
OBPA3OBATEJILHOM ITPOI' PAMMBI.

Jucuunnuna [IpoexkTupoBanue MexaHOCOOPOUHBIX LIEXOB SIBIISETCS MPEAIIECTBYIOLIECH U
MOCJIENYIOMIEN IS CIEeAYIOIINX TUCHUTUINH:

N

IIpenmecTByonme TUCHUTIUHBI

HOCJIeIlyIOHIHe JAUCHHUIIIMHBI

—_—

[IpousBoncTBEHHAs IIPAKTUKA

Texnonorus npoussoactsa A/l u OV
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ABTOMaTH3aIUsI TEXHOJIOTUYECKUX
npoueccoB (TexHuueckue cpeacTsa
2 | Teopus pezanus U pexXymui HHCTpyMeHT |aBToMaTtuzamuu TIT JIJIA)

MeTtoasr 00pabOTKH AeTaneil, CTAaHK! U
3 |MHCTPYMEHT [IpenouninomHas npakTuka

TexHonorus 3aroTOBUTENILHOTO
npousBoacTsa (TexHonorus
4 |3aroTOBUTENBHO-IITAMIOBOYHBIX padoT)  |MToromas roc. arrecranus

Texuonorus 9XO u DDO (Texnonorus
ANEKTPOPU3NIECKIX METOIOB 00PaOOTKH
5 3alIUTHBIE TIOKPBITHS)

=

ABTOMaTU3UPOBAHHBIE CUCTEMBI
POEKTHPOBAHUS TEXHOJIOTUIESCKIX
nporeccoB (PLM-texHonoruu B

6 npousBonctee [JJIA)

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

OO6m1ast TpyI0E€MKOCTh IPAKTUKH COCTaBIsACT 3 3aueTHHIX(bIe) enunauii(bl), 108 gaca(oB).

Bcero ¢
MMpakTuy. |Jladopar. CPC Bceero px3amenamu
3aHATHA | paGoThI 4acoB "

KYPCOBBIMU

Mopyab Paznen Jlexkuun

[IpoektupoBanue |OCHOBHBIE 2 0 0 2 4 108
MEXaHOCOOPOYHBIX |TTOJIOKEHUS IO
LIEXOB MPOEKTHPOBAHUIO
MEXaHOCOOPOYHBIX
LIEXOB

OCHOBHBIE 2 0 0 1 3
HarfpaBJIeHUs IPU
MPOEKTUPOBAHUU
JIBUTATEIECTPOUTEID
HBIX IIEXOB.
TexHonornueckue 2 12 0 9 23
pacueTsl pu
POEKTUPOBAHUU
LIEXOB

[IpoekTupoBanue 4 4 0 14 | 22
MEXaHUYECKHUX,
MEXaHO-COOPOYHBIX
LIEXOB U y4aCTKOB
[IpoekTupoBanue 4 0 0 2 6
UCIIBITAaTEeNIbHBIX
CTaHIUH
KommnonoBka u 2 0 0 8 10
IUTAHUPOBKA 1IEXOB
3aBojia
[IpoektupoBanue 2 0 0 2 4
OBITOBBIX
MTOMEIIECHHI

Bcero 18 16 0 38 | 72 108

Bepcus: AAAAAATnejw Kop: 000197422



3.1. Jlekunu
No Oo6bem
/1 Pa3zgen aucuunanHbI 9acoB Tema JeKkuun

1|1.1.0cHOBHBIE MOJTOKEHUS 2 OCHOBHBIE TIOJIOKEHUS 110 TPOESKTUPOBAHUIO
10 MPOEKTHUPOBAHUIO MPOMBILUICHHBIX TPEIIPUITUN
MEXaHOCOOPOYHBIX IIEXOB

2|1.2.0cHOBHBIEC HaNpaBJICHUS 2 OCHOBHbBIE HalpaBJICHUS IPU MTPOCKTUPOBAHUH
IIPU MMPOECKTUPOBAHUH JIBUTATEIECTPOUTENbHBIX II€XOB U yYaCTKOB
JIBUTATEJIECTPOUTEbHBIX
LIEXOB.

3|1.3.Texnonornueckue 2 TexXHOTOTUYEeCKUE pacyeThl MpU
pacueTsl pu MPOEKTHPOBAHUH IIEXOB U yUaCTKOB
MIPOEKTUPOBAHUH LIEXOB

4 (1.4 IlpoekTupoBaHue 4 [IpoekTrpoBaHuE MEXaHUYECKHUX,
MEXaHUYECKUX, MeXaHO-COOPOYHBIX IIEXOB U YYaCTKOB
MEXaHO-COOPOYHBIX IIEXOB U
Y4acTKOB

5|1.5.1IpoexTupoBanue 4 [IpoekTpoBaHUE UCTIBITATEIBHBIX CTAHIIUN
UCIBITATENIbHBIX CTAHIUI

6|1.6. KommonoBka u 2 OCHOBHbBIE TPUHIIUITBI KOMIIOHOBKH U
IUTAHUPOBKA 1IEXOB 3aBOAA TUTAHUPOBKU 1I€XOB 3aBOAA

7|1.7.1IpoexTupoBanne 2 [IpoexTupoBaHue OBITOBBIX TOMEIICHHUH 11€Xa
OBITOBBIX ITOMENIECHUI

Hroro: 18
3.2. Conep:xanue JeKI U
1.1.1. OcHOBHBIE MOJIOKEHHUS MO MPOEKTHPOBAHUIO MPOMbINIJIEHHBIX peanpusTuii (A3:

2,CPC:2)
Tun Jeknuun:

®opma opranuzanum: Jlexnus

Nudopmarmonnas Jexius
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Onucanue: OCHOBHBIC IOKYMEHTHI, ONIPEACIISIONINE MOPSIA0K MPOSKTHPOBAHUS
MIPOMBITIUICHHBIX TPEI-TIPUATHI, COCTaB M COACP)KaHUE MTPOCKTHOM
JIOKyMEHTAITIH.
3ajaHue Ha MPOEKTUPOBAHHUE - KAK OCHOBAaHWE Ha Pa3pabOTKy MPOEKTa.
OcHOBHBIE pa3/enbl 3aaHus Ha TPOCKTUPOBAHKE: OCHOBA "HUE
MIPOCKTUPOBAHUS (MPUKa3, TOCTAHOBJICHHUE WM PACTIOPSHKEHNE), MECTO
CTPOUTEILCTBA, BUJI BBIITYCKAEMOM NPOAYKIUH, €€ MPOTPaMMBbl, PEKUM
paboThI, CTAAMMHOCTH MPOEKTUPOBAHUS TPOU3BOICTBEHHOE U
XO3SIICTBEHHOE KOOMIEPUPOBAHNE, HaMedaeMasi CrieIIhaaIn3arms.
Hcxonnple JaHHBIE MPOSKTUPOBAHUS: TEXHUYECKHE, TE€OJIOTHICCKHE,
reofIe3nuecKue, reo-rpaduuecKue, KIMMaTHIeCKUe 1 Jp. a TAKKe
JIOKYMEHTBI COTJIACOBAHMSI COOTBETCTBYIOIINX TOCY-AapCTBEHHBIX U
XO3SIICTBEHHBIX YUPEIKICHUH, 3aNHTEPECOBAHHBIX B MPOESKTUPYEMOM
0OBEKTE.

Cranuu MpOEKTUPOBAHMS - KaK ATANbl pa3pabOTKU MPOESKTHO-CMETHON
JTOKYMEHTAIIUU: TEXHUUYECKUH TTPOCKT, paboune 4epTexKH, U
TEXHO-pa0OYMil TIPOCKT.

Ha3znayenue u coctaB yacteil 1 MaTepuanoB KaKJI0M CTaIUU
MPOEKTUPOBaHMS. THUIIOBOE IPOCKTUPOBaHUE. THUIIOBOE MPOEKTUPOBA "HUE
Y TTIOBTOPHOE TIPUMEHEHHE MPOeKTOB. CMeTa M CBOJHASI CMETA - KaK
HEOThEeMJIEMasl 4aCTh MTPOCKTA.

1.2.1. OcHoBHBIC HANIPaBJICHHUS NIPH NPOCKTHPOBAHUY IBUIaTeJIeCTPOUTEIbHBIX LIEX0B U

yuacTtkoB (A3: 2, CPC: 1)

Tun aexkuuu: WHbopMmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Onucanme: ABHAlMOHHAS NPOMBIIUIEHHOCTb U IPOU3BOACTBO ABUraTesen
JIeTaTeNbHBIX alNapaToB - 00JIACTh TOYHOTO MAIIMHOCTPOCHHSI.
KoHCTpyKTHBHBIE 0COOCHHOCTH aBUAIIMOHHBIX ABUraTeiIei U
crienn(puIecKre yCIoBUS UX MIPOU3BOJICTBA HAa PA3IMYHBIX €r0 CTAAUAX
3aroTOBUTENHHOM, 00pabaThiBatoIIeii, COOPOUHOM, UCTIBI-TATEILHOM KaK
OCHOBHBIE (PaKTOPBI, BIUAIOLINE HA XapaKTep MPOU3BOJICTBEHHOTO
IIpoLecca, Opra-Hu3aluoOHHYIO CTPYKTYpY U COCTaB
JBUTATEIECTPOUTEIBHOIO 3aBOAA, €r0 OTAEIbHBIE TOPA3AeIe-HHUs,
IIPOMBIILIEHHBIE 3/1aHUS U COOPY>KEHUS.
OcCHOBHBIE HalpaBJIEHUs B pa3BUTHUU aBUAJABUTATEIECTPOUTEIBHBIX
3aBOJIOB U IIEXOB:
1. Cneunanu3zanus ¥ NPOU3BOJICTBEHHOE KOOIIEPUPOBaHUE. YPOBEHb
CIELMAJIN3ALUN U KOOIIEpUPOBAaHUS B aBUAIIPOMBIIUIEHHOCTH. POpMBI
oTpacieBoi crenuanu3annidi. PopMbl BHyTPU3aBOACKON CIIEHUAIN3ALNY.
2. KommuiekcHast MeXaHU3aIys 1 aBTOMaTH3alus B cepe IpOon3BOACTRA,
MHXEHEPHO-YNPABIEHUECKOI0 TPYZla ¥ MJIAHUPOBAHUS C BHEIPEHUEM
ACVIL
3. brnokupoBaHue KOPIyCOB Ha IUIOLIA/IKE 3aBOAA.
4. IloTO4HOCTBH NPOU3BOJICTBA.
CrpykTypa U cocTaB JBUTaTENECTPOUTENBHOTO 3aBoa. Llexu ocHoBHOTrO
Ipon3BoACTBA. Llexn BcrioMorarenbHOro Npou3BOJICTBA.
OO01e3aBoACKUE CITY>KOBI IPOU3BOICTBEHHOTO U HE TIPOU3BOJICTBEHHOTO
3HaueHus. Crier.coopyKeHus 3aBojia, 00eCIIEUNBAIOIIIE OXPaHY
OKpY’KarOLIEH Cpebl.
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1.3.1.

1.4.1.

TexHosI0rN4YecKue pacyeTbl NP MPOCKTHPOBAHUM 1eX0B U yyacTkoB (A3: 2, CPC:

2)

Tun aexknuu: WHbopMmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Omucanne: OOBEM NPOU3BOJACTBA, IPOTPaMMa, TPYLO3aTPaThl HA H3TOTOBJICHHUE
MPOIYKIMH, TeHCTBU-TEIbHBINA (DOH BpeMeHH paboThl 000pyIOBaHUS U
paboumx, KaKk OCHOBHbIE HCXOAHbIE JaHHbIE I IPOSKTHPOBAHUS 1I€Xa.
IIporpaMma BbIiycka. Buasl mporpaMM: To4Hasi, yCJIOBHAs U
npuBefeHHas. MeToauka IpoeKTUPOBAHKS [IOTOYHOM, YCIOBHOU U
IIPUBEICHHON IIPOrpaMMe.
Tpyno3zarparsel. [loHsiTHE O TPYAOEMKOCTH U CTAHKOEMKOCTH U
TPYZ03aTpaThl B HOpMOUa-cax. MeTobl ONPEesICHUs TPYAOEMKOCTH.
Pexxum pabots! npeanpusitus. GoHbI BpeMeHH paboThl 000PYI0BaHUS U
pabounx. Homu-nanbHelii poHa BpeMeHH. JleicTBUTENbHBIN (OHA
BpPEMEHH.
PacueTHble TEXHOIOIMUECKHE TapaMETPhl IPOEKTUPYEMOTO LieXa:
000opyI0BaHuUE, IITATHI, IJIOLIA]IH.
Ob6opynoBanue; Knaccugpukarus o6opynoBanus. OCHOBHOE
MIPOU3BOACTBEHHOE 000py/I0-BaHue. JlOMOTHUTENBHOE 000PYIOBaHUE.
BcnomorarensHoe 060pynoBanue. MeTobl pacueTa 0C-HOBHOTO
000pYI0BaHUS B YCIOBHUSIX MacCOBOTO, CEPHITHOTO, TOTOYHOTO U
eIMHUYHOTO POU3BOA-CTBA. PacueT ob6opynoBanus (pabodnx MecrT)
MYyJIbCUPYIOMINX KOHBEHEPHBIX JIMHUM cOopku. [ToHs-THE 0
ko3¢ uIeHTe 3arpy3ku 000pynoBaHus U KO3PPHUIINEHTE CMEHHOCTH.
PacueT nononHUTEIH-HOTO 000PYIOBAHUS.
Pabotaromue. Kareropuu paboTaroniux: mpou3BoACTBEHHBIE,
BCIIOMOTaresbHble paboune, HHKEHEPHO-TEXHUUECKUE paOOTHUKH,
KOHTOPCKO-CMEHHO-XO035IICTBEHHBIH IIEPCOHA, MJIA NN
00CITy>KUBAIOIINI IIepcoHal. MeToabl OnpeaeIeHUs KOJTHYECTBa
paboTaronux.
[Tnomamu. Knaccudukanus miomaneit. [IponsBoacrsennas,
BCIIOMOTaTeIbHas1, CKJIaZICKast, KOHTOPCKast, ObITOBast U poyast IJIO0MIa b
uexa. Merozbl pacuera oA aei.
TexHUKO-3KOHOMUYECKHUE TI0KA3aTENH LIeXa.

IIpoekTHpoBaHUE MEXaHMYECKNX, MEXAHO-COOPOYHBIX 1[€X0B U Y4acTKoB (A3: 4,
CPC:2)

Tun nexkumu: HpopmanonHas JeKus

®opma opranmzanmu: Jlexnus
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Onucanue: Krnaccuduxamus 1iexoB mo ¢gopme crienuain3anii ¥ BUAY BBITyCKaeMOn
MPOIYKIIMH, TIO THITY TTPOU3BOJICTBA U 110 Ha3HaYeHUI0. Dopma
opranuzanuu 1mexoB. CTpyKTypa U COCTaB IIEXOB. 3a7a4uH, MOJIeKAIINE
PEIICHUIO MTPU TPOSKTUPOBAHUH MEXaHUYECKHUX, MEXaHO-COOPOUHBIX U
MEXaHO-CBapOUYHBIX 11eX0B. CrierupuyHbIe MPOIECChl 00pabOTKH U
obopynoBanus B 1iexax. OCHOBHOE, JOTIOTHUTEIBHOE U BCTIOMOTATEILHOE
o0opyzoBaHue 1exa.

Hcxonnble qaHHBIC 711 TPOCKTUPOBAHUS: BUJ BBIITYCKAEMOU MPOTYKIIUH,
rporpamMma, pe->KuM paboThI 11exa, MaTepral, BeC U rabapuTHBIC pa3Mepbl
W3JIeTTUH BBITYCKAEMBIX 11eXOM. Tpyno-eMKOCTh U CTAHKOEMKOCTh
W3TOTOBJICHUS JICTAJICH U Y3IIOB.

OObeMHBIC TEXHOJIOTUYECKHUE PACUEThI 1IEX0B: pacyeT 000pyI0BaHMS
(OCHOBHOTO, JIOTIOJ-HUTEIBHOTO U BCIIOMOTATEIFHOTO) B YCIOBHSIX
MAacCOBOT'0, CEPUHHOIO MMOTOYHOTO U MEJIKOCEPHUITHOTO U
WHIMBUAYaJTLHOTO TIPOM3BOJICTBA. PacyeT mTaToB mMpoOn3BOJICTBEHHBIX U
BcriomorarenbHbIX padounx U TP, CKIT u MOII. Pacyet mmonianei
1e—Xa: MPOU3BOJACTBEHHOM, BCIIOMOTaTeJIbHOM, CKIIAJICKON U MTpoUeid

IO AN IIeXa.

MexaHun3aiys ¥ aBTOMAaTH3aHUs OCHOBHOTO M BCIIOMOTATEIILHO TO
MIPOM3BOJICTBA, TOABEM-HO-TPAHCTIOPTHBIX M CKJIAJCKUX OTEepaluii B
MEXaHUYECKUX U MEXaHO-COOpPOUHBIX Iexax. Pacuer

MOIbEM "HO-TPAHCIIOPTHOTO 00OPYIOBAHHUS B MEXaHUIECKOM H
MEXaHO-COOPOYHOM IIeXe.

Cobronenue mpaBuil TEXHUKH 0€301MacCHOCTH, TPOTUBOTIOKAPHON
TEXHUKH U TIPABUJT TIPO-MBIIIJICHHON CaHUTaApPHUH.

Pazmenienue, xapakTepucTHKa KOPITYCOB ¥ PUHIIMITHATBHBIC
KOMIIOHOBKH ¥ TUTAHHUPOBKH 000pya0BaHUs 11eX0B. [IpoekTupoBanue u
OpraHu3aIys [EXOB M YYaCTKOB, OCHAIIICHHBIX CTAHKAMHU C TTPOTrPAMMHBIM
yrpasieHueM u ctankamu ¢ YITY tuma "O6pabareiBaromuii ieHTp'.
Mepornpusartus 1Mo oxpaHe TpyJa U TEXHUKE 0€30MacCHOCTH.

1.5.1. IlIpoexkTnpoBaHue HMcnbITATeJbHbIX cTaHui (A3: 4, CPC: 2)

Tun nexkumu: HpopmanonHas JeKus
®opma opranuzanum: Jlexnus
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Onucanme: VcnbiTarenbHble CTaHIMK. BUIbI 1 Ha3HAYE€HUS UCIIBITATEIbHBIX CTAHIUI
n7s ucnbita-aus BP/:
- cepuiiHble, CIaTOYHbIE, KOHTPOJIbHBIE, JUIUTEIbHbIE KOMUCCUOHHBIE U
BBIOOPOYHEIE;
- HCTIBITAHMSI B OITBITHOM ITPOU3BOCTBE WU
AKCIEPEMEHTAIbHO-I0BOIOUHbIE: HAYYHO-UCCIIEI0BATENbCKUE,
AKCIEPUMEHTAIbHO-I0BOIOUHBIE, TOCYIaPCTBECHHBIE;
- UCTIBITaHMSI: HAYYHO-UCCIIEIOBATENbCKUE , HAYYHO-UCCIIE0BATEIbCKIE
AKCIEPUMEHTaJb-HO-10BO/IOYHBIE, TOCYIapCTBEHHbIE.
TexHonoruaeckuii mporecc (MUKI) UCTIBITAHUS: TIOATOTOBKA M3ACIIUNA K
WCIIBITAaHUSM, XO-JIOAHAs oOKaTka (MpupadoTKa), ropsiuas oOKaTka
(mpupaboTka), pexxuMHasi paboTa UCIIBITYEMOTO H3/CNHs (BBHITTOJIHCHHE
PEryIupOBOYHO-HAIA0UHBIX PA0OT CHATUE XapaKTEPUCTHK) U
3aKJIIOYU-TEIbHBIE PAOOTHI.
[Tomemenue u 060pyI0BaHUE UCIIBITATENBHBIX CTAHIUI: OOKCHI,
CHelHalibHbIe CTeH bl U YCTaHOBKU. OCOOEHHOCTH UCTIBITATENbHBIX
cTaHIui. PekoMeHanmu no npoeKTUPOBAHUIO UCTIBITA-TENbHBIX
ctaniuii. CocTaB U CTPYKTypa UCTIBITATEIbHBIX CTAHIIMU:
MIPOM3BOACTBEHHBIE MMOIPA3/IeNIEHNUs, BCIOMOTaTeNIbHbIE CITYXKOBbI,
CKJIa/ICKH€, KOHTOPCKHE U OBITOBbIE TIOMEIICHHUS, TPOUYUE CITYKOBI.
Hcxonuble JaHHbIE 711 TPOEKTUPOBAHUS UCTIBITATENIbHBIX CTAHIUM : THUIT
JIBUTATEJISI, Xa-paKTepUCTUKa ABUraTelis, rabapuTHbIE pa3Mepbl, T0JJ0Bast
IporpaMMa UCHbIThIBaeMbIX U3nenuil. lleneBoe Ha3HaueHue
HCTIBITATENIbHBIX CTAHIIUI: CEPUITHOE MJTM ONBITHOE TTpon3BoAcTBO BP/I,
HAy4YHOHUCCIIEI0BATENbCKUE paOboThl. PexkrM paboThl HCIIBITATEILHOM
CTaHIINU, TPYAOEMKOCTb MpoBeieHHs ucnbiTanust BP/] mo stanam.
OOBbEeMHO-TEXHOJOTHYECKHUE pacyeThl 000pyn0BaHMs (OOKCOB) IITATOB U
IO IEH UCTIBI-TaTeIbHBIX CTaHIIMM. BBIOOp pa3MepoB U ceUeHHs
OOKCOB, THUIIOBBIE pa3Mepbl OOKCOB. PacueT mo-TpeOHBIX SHEPTOPECYPCOB
WCTIBITATENIbHOW CTaHIMK. Pa3Mmenienue, xapakTe "pUCTUKA 30aHUN U
MPUHIMITAATIBHBIE CXEMbl KOMIIOHOBOK UCIIBITATEIb "HBIX CTAHIIUM.
[IlymormynieHre UCIbITaTeNIbHbIX CTaHIMA. MexaHu3auus u
aBTOMAaTH3alMs IPOLIECCOB UCIIBITAHUS HA CTAHIIUU.
TexHuka 06e30MacHOCTH, TPOTUBOIIOKApHAs TEXHUKA U MTpaBUIIa
MIPOMCAHUTAPUU HA UCTIBI-TAaTEIbHBIX CTAHILIUAX.

1.6.1. OcHOBHBbIE NIPUHIMIILI KOMIIOHOBKH M IUNIAHUPOBKH 1exoB 3aBoaa (A3: 2, CPC: 2)

Tun nexkumu: HpopmanonHas JeKus
®opma opranuzanum: Jlexnus
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Onucanne: KomIoHOBKa M IuIaHUPOBKA 11€X0B 3aBoia. OCHOBHbBIEC MPUHIIUIIBI U
HaIpaBJICHUS TIPH pa3pabOTKe KOMITIOHOBOK M TUTAHUPOBOK. KoMmoHOBKa
IIEXOB B OT/ICJILHO CTOSIIUX 3AaHUSAX U KOpImycax-0mokax. Opranu3amnus

Ipy30I0TOKa MU pa3paboTKe KOMIIOHOBOK M IJIAHUPOBOK. MeToanueckue

1.7.1.

3.3. [IpakTuYecKue 3aHATUSA

yKa3aHHUs [PU BBITOJTHEHNH KOMIIOHOBOK U IJIAHUPOBOK.
Busl npoMBIIUIEHHBIX 30aHUNA U COOPYKEHU. OTHOATaXKHBIE 1
MHOTO3Ta)KHbI€ 31aHus. VX XapakTepucTHKa U MapaMeTphl: CEeTKa KOJIOHH,
HIMpUHA U UTMHA [IPOJIeTa, ar KOJOHH, BBICOTa, (POHApHBIE U
oechonapnsie. BeIOOp 31aHus B 3aBUCUMOCTH OT BHIa TIPOU3BOJICTBA.
MeTtoauka pac-yeTta BbICOTHI 3AaHMsI. DIEMEHTbl YHU(PUIIMPOBAHHBIX
CTPOUTEINbHBIX JeTalleil MPOMBIIUIEHHBIX 37[a-HUN: KOJIOHHBI,
(GbyHIaMEHTHbIE TUIUTHI, CUJIOBBIE U MOJCTPONUIbHBIE (PEPMBI, CTEHOBBIE
MAaHEJIH, TUIUTHI MOKPBITUM U IEPEKPBITUI U JIP.

TpeboBaHus K 30aHUSM U COOPY>KEHHUSIM B 3aBUCUMOCTH OT BU—/1a
MIPOM3BOACTBA, TEXHUYE-CKOM ICTETUKH.

IIpoexTupoBanue ObITOBLIX NOMemieHuii mexa (A3: 2, CPC: 2)

Tun Jexknumn:

dopma opranuzanum: Jlexnuus

Onucanmue:

Nudopmanmonnas nexus

CocraB OBITOBBIX MOMeIIeHUH. HOpMBI U pacdeT OBITOBBIX MTOMEIICHUH:

rapepo0oB, 1y-IIeBbIX, CAHY3JI0B, YMBIBAJIbHBIX, KypUTEIbHBIX, KOMHAT
OT/IbIXa, MOMeNIeHUH Oy(eToB, CTOJIOBBIX, 3/IPABIIYHKTOB U JIp.
TpeGoBanus, npeabsBIsEMbIE K OBITOBBIM MTOMEILICHHSIM.
IIpoexTupoBaHUE NHKEHEPHO-TEXHUUYECKUX U aIMUHUCTPATUBHBIX

CITyX0.

PasMmerienue ObITOBBIX TOMEIICHUH, XapaKTepUCTUKA TTOMEILICHHH,
TUIIOBbIE IUIAHUPOBOY-HBIE PELICHUMN.

Ne Oobem
n/n Paznen qucuunjaMHbI 4acoB HaumMeHoBaHNe NPAKTHYECKOIO 3aHATHSA

1 |1.3.Texnonornueckue 2 Onpenenenne Nponu3BOACTBEHHON TPOrpaMMBl,
pacyeTsl pu HOMEHKJIATYPbI BBIITYCKaeMOW NPOAYKIIMUA |
MIPOEKTHPOBAHUH 1IEXOB TPYAOEMMKOCTH B MEXaHHMUYECKOM IIeXe

2|1.3. Texnonoruueckue 2 Pacuer notpebHOTO MOBEMHO-TPAHCIOPTHOTO
pacyeTsl pu 000pyIOBaHHUSI B MEXaHUYECKOM LIEXE
MIPOEKTHPOBAHUH LIEXOB

3[1.3.Texnonornueckue 2 Omnpenenenre Nponu3BOACTBEHHOM MPOrpaMMBbl
pacyeTsl pu ¥ HOMEHKJIATyphl U3TOTaBIMBACMbIX U3/IEITIHH B
MIPOEKTHPOBAHUH 1IEXOB cOOPOUHOM IIeXe

411.3. TexHonoruueckue 2 Pacuer 3amyckaemoni naptuu perainei. Pacuer
pacdeTsl pu cpenHero ko3 uIMeHTa 3arpy3ku OCHOBHOTO
MIPOEKTHPOBAHUY LIEXOB 00opyIoBaHusl.

5[1.3.Texnonornyeckue 4 Pacyer mTaroB Npon3BOICTBEHHBIX U
pacyeTsl pu BCIIOMOTATEeIbHBIX PAa00YHX B MEXaHUYECKOM
MIPOEKTHPOBAHUY LIEXOB exe.

6|1.4.IIpoexTupoBanue 2 CocrapneHue IIaHUPOBKU 000PYI0BaHUS
MEXaHHYECKUX, PacueT noTpeOHbBIX SHEPropecypcoB s
MEXaHO-COOPOYHBIX IIEXOB U oOecrieyeHus 1exa
YYacCTKOB
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7|1.4.1TpoexTupoBanne 2 Pacuer npon3BOACTBEHHOW IIOIIATU
MeXaHUYECKHX, MEXaHUYECKOTO U MEXaHO-COOPOYHOTO I1eXa
MEXaHO-COOPOYHBIX IIEXOB U
Y4aCTKOB
Hroro: 16

3.4. Conep:xxaHue NPaKTHYECKUX 3AHATUI

1.3.1. Onpenesienne NPOU3BOACTBEHHON MPOrPAMMbl, HOMEHKJIATYPbI BbITYCKAeMOii
NPOAYKIMH U TPYI0€MMKOCTH B MEXaHMYECKOM Liexe
(A3:2,CPC: 1)
®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

1.3.3. Pacuyer noTpeOHOro NOALEMHO-TPAHCIIOPTHOI0 00OPYA0BAHUSI B MEXaHNYE€CKOM
nexe (A3:2,CPC:1)
®opma opranmzanun: IIpakTuueckoe 3aHsTHE

1.3.4. Omnpenenenue Npou3BOACTBEHHON NPOrPaMMbl H HOMEHKJIATYPbI
U3roTaBJIUBaeMbIX u3lejuid B coopounom unexe (A3: 2, CPC: 1)

®opma opranuzanuu: IIpakTruueckoe 3aHsaTHE

1.3.5. Pacuer 3anyckaemoii napTum aeraneii. Pacuer cpeanero ko3 gpuuueHTa 3arpy3ku
OCHOBHOTO obopynoBanns. (A3: 2, CPC: 2)
®opma opranmzanum: [Ipakruueckoe 3aHsaTue

1.3.6. Pacuyer mTaToB NpPOM3BOACTBEHHBIX H BCIIOMOraTeIbHBIX Pa004YHX B
MexaHuveckoM nexe. (A3: 4, CPC: 2)
®opma opranmsanun: IIpakTiueckoe 3aHsTHE

1.4.1. CocrapiieHHe INIAHNPOBKH 000PY10BAHUA
Pacuer morpeOHbIX 3Hepropecypcos 1jst odecnedenns nexa (A3: 2, CPC: 6)
®opma opranmzanun: IIpakTiueckoe 3ansTHE

1.4.2. Pacuyer npon3BOACTBEHHOM IUVIOIIA MEXaHNYECKOI0 M MeXaHO-COOPOYHOIo 1exa
(A3: 2, CPC: 6)

®opma opranuzanuu: IIpakTuueckoe 3aHsATHE

3.5. JIaGopaTopHbIe padoThI
He mpexycMoTpeHo yueOHBIM IIITaHOM.

3.6. KypcoBbie paGoThl M MPOEKTHI M0 AUCHUIIINHE
3.7. IIpome:kyTOYHAA aTTECTAIUS

1. Dx3ameH (9 cemectp)
Ipuxpensiennble daiiani:  Bonpocs k 3auety.pdf
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4. IEPEYEHDb YYEBHO-METOIUYECKOI'O OBECIIEYHEHUA
JIJISI CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCH 11O

JTUCHMUIIIAHE

1. OcHOBHas U JONONHUTEIbHAS IUTEPATypa M0 AUCLIUIIIIMHE

2. Pecypchbl nHQOpPMAIIMOHHO-TEIIEKOMMYHUKAIMOHHON ceTH « THTepHEeT.

3. Pecypcel HayuHO-TexHUUYECcKOH Onbamorexku MAW.

4. ladopMalimoHHbIe CTEH B! KadeIphl.

3aoanus 013 camocmoamenvHoil padbomol oOyuaOWUXCca:

Ne Pa3zgen nucuunanHbI

3amaHus 1J1s1 CAaMOCTOSTEJIbHOM PadoThI

1 | TexHONIOrMUECKUE pacCUEThI
IIPYU IPOEKTUPOBAHHUH LIEXOB

TexHoIornuyecKue pacueTsl Py MPOCK-TUPOBAHUM LIEXOB

2 | TexHOJIOrM4ECKUE pacueThl
IIPYU IPOEKTUPOBAHUH LIEXOB

[IpoexTrpoBaHre MEXaHUYECKUX I MEXaHO-COOPOYHBIX
LIEXOB

3 | TexHonoruueckue pacuersl
IIPU IPOEKTHPOBAHUH LIEXOB

OcHOBHBIE IPUHLUIIBI KOMIIOHOBKH U IJIAHUPOBKH
IIPOMBIIUICHHBIX 34aHUN U COOPYKEHUN

4| TexHOIOTNYECKUE PACUEThI
IIPYU IPOEKTUPOBAHUH LIEXOB

[IpoekTupoBaHuEe UCIIBITATENBHBIX CTAHLIUN

5| TexHonOrM4eCKre pacueTsl
IIPYU IPOEKTUPOBAHUH LIEXOB

[IpoexTrpoBaHre OBITOBBIX TTOMEIICHUN

5. ®OHJA OHEHOYHbLIX CPEACTB JIsA ITPOBEAEHUSA
IMPOMEXYTOYHOM ATTECTAIIUN OBYYAIOIIUXCS ITO

TV CHUTILIAHE

OnucaHue nokasareyiei, KpuTEpur OLCHUBAHUS KOMIIETEHIIUA W OMMMCAHUE ILIKaT
OIICHUBAHUS OCYIIECTBIISIIOTCS B COOTBETCTBUU ¢ [TonoskeHneM 0 OaTbHO-PEUTHHTOBOM
CHUCTEME OIICHKU PE3yJbTaToB 00y4eHus cTyneHToB no nucturuinae ([Ipukasz Ne42 ot 04.04.2014
«O0 yTBepKICHUH MOJI0KEHUS «PEUTHHT 1O AUCITUTUTHHEY ).

JI1 o1leHMBaHMsI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN
00y4JaroIINXCs UCIIOIB3YIOTCS clenyromue kputepun mo 100-6amibHoi mKane:
1. ®opmynupoBaHUE IPEICTaBICHHON HH(OPMAITIH B BUJIE TTPOOIIEMBI;

2. Ilpennoxenue crocoda pemeHus mpoodIemsl;
3. OGocHoBaHue criocoba peneHus: IPoOIeMBbI;

4. JleMoHcTpanus croco0a pemeHus mpooaeMbl.

OueHuBaHNE OCYIIECTBISETCS M0 CIEAYIOUIEH IIKae:

100-6annpHas mIkaga Pe3ynprar ocBOeHMS
MeHee 40 Kpurepnii ne copmupoBan
41-70 Kputepuii yeTko He BbIpakeH
71-100 Kpurepuii BbpakeH 4eTKO
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Jl1st olleHMBaHUS CUTYaIIMOHHBIX 3aIaHUI MCTIONB3YETCS CISMYIONIas IKaja;

100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpoodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaromuiicst popMyIupyeT MOCTABICHHYIO 3a/1a4y, Y HETO
c(hopMUpOBaHbI H30JIMPOBAHHBIC 3HAHUS U YMEHUSI, OTHAKO

OTCYTCTBYIOT HHTETPUPOBAHHBIE TIOHSATHUS U HABBIKH, B
pe3yabTaTe 4ero AOMYIIEeHbI OMUOKY B PEIICHUU U 3a/I1aHHe
31-50 HE BBIITOJIHEHO

3adaHUC BBIIIOJIHCHO, 06y‘-IaIOH.[HI>iCH MPUMCHSACT 3HAHUA
JUISL PEeLICHHUs TIOCTABICHHON POOIEeMBbI, OJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIINH, BCJICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CH0co00B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuiicst JIerko
JIEMOHCTPHUPYET CBOIO KOMIIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAIOIIIMEC OLICHUTDH pe3y.TH>TaTI>I O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.

[lepeuenb kOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:

Jrtansl popMHUPOBAHMA

N Hugp Komnerenuus KOMIIETCHIIUH
1|IIKP-20 Cnoco0eH yuacTBOBaTh B paboTax mo |3HATh 3a/1a9¥ TEXHOJIOTHUYECKOM
MIPOEKTUPOBAHUIO U peaTH3aIiu MTOJITOTOBKH MTPOM3BOICTBA
OCHOBHBIX TEXHOJIOTHIECKUX 3arOTOBHUTEBHBIX 1IEXOB M yUaCTKOB

nporeccoB npu npousBoactee IJIA  [mpeanpustuit

3HaTh CTPYKTYPY U OpTraHU3AINI0
pabort o cozmanuto JIJIA Ha
Yy9acTKax, B [I€Xax, Ha IPEAIPUATUIX
Y B OTPAciy B IIEJIOM

3HaTh 3372491 TEXHOIOTHYECKON
MOJITOTOBKH MTPOM3BOICTBA
MEXaHUYECKUX U MEXaHO-COOPOYHBIX
[IEXOB M YYaCTKOB MPEINPUIATHN

Cemectp - 9
2 |TIKP-14 Cnoco0eH yuacTBOBaTh B paboTax mo | YMeTh 00ecreunBaTh TEXHUIECKOE
MPOEKTHPOBAHMIO U peaIn3aIliu OCHaIIeHue paboyrnx MecT C
OCHOBHBIX MIPOIIECCOB MU3TOTOBJICHUS | pa3MEIICHUEM TEXHOIOTHIECKOTO
JJIA ¢ obecrieueHreM 3a1aHHOTO obopynosanus Cemectp - 9

KauecTBa U C yUYETOM TEXHHUYECKUX
OTpaHUYCHUI Ha 000pYyIOBaHHE

KoMIiexkT THIIOBBIX WHIAWBUYAJIbHBIX SaI[aHPIfI

N Pazgen pucuuniaunbl | O0bem, yacoB HaumeHOBaHMe THIIOBOIO 3aIaHUS
1 |KommionoBKa u 6 Pa3paboTka miaHupOBKH ydacTaka
TJIaHUPOBKA IIEXOB MEXaHHYECKOH 00pabOTKH IEeTaNH ...
3aBofa
Hroro: 6

Bepcus: AAAAAATnejw Kop: 000197422



Conep:xaHue THIOBBIX 3aJaHU
1.6.1. Pa3paboTka NIJIAHUPOBKH y4aCTaKa MexaHHM4ecKoil o0padorku nerauau ... (CPC: 6)
Temaruka: Pa3paboTka MIaHUPOBKH yyacTaka MEXaHHUECKONH 00pabOTKH eTain
...(neranb no 3ananuio BKPB)
Tun: JlomaliHee 3agaHue

IIpukpeniienHsble ¢ailJibl:
[TnannpoBKa MPOU3BOICTBEHHBIX YUACTKOB MeX.1exoB Opomrtopa 2006.pdf

Bonpockl kK IPOMeKYTOYHON aTTeCTallMKi
"IIpoexkTHpoBaHNE MEXaHOCOOPOYHBIX 11EXOB"
1. Jk3ameH (9 cemecTp)
Ipukpensiennnie gpaiian:  Bonpocs! k 3auety.pdf

6. IEPEYEHb OCHOBHOM U JOIOJTHUTEJIBHON YYEBHON
JUTEPATYPbBI, HEOBXOJIUMOM 151 OCBOEHUS
JTUCHUILINHBI

a) Ocnoenan 1umepamypa:

2. IIpoexkTupoBanre MEXaHOCOOPOYHBIX YUaCcTKOB U 11eX0B: Yu./ B.A. Topoxos, H.B.
benskos, A.I. Cxuptnange; [lox pen. B.A. I'opoxosa - M.: HUIl UH®PA-M; MH.: Hos.
3Hanue, 2014. - 540 ¢ http://znanium.com/catalog.php?bookinfo=483198

3. Opranu3zanusi MpOU3BOACTBA HA TPOMBIIIJICHHBIX NpeAnpuiTHsaX: Yueonuk / U.H.
WBanos. - M.: HUL] Uudpa-M, 2013. - 352 c.: 60x90 1/16. - (Briciiee o6pa3oBaHue:
bakanaspwuar). (mepemer) ISBN 978-5-16-003118-7, 500 k3.
http://znanium.com/catalog.php?bookinfo=377331

4. ITpoexkTupOBaHNE MAITMHOCTPOUTEIIBHOTO MPOU3BOACTBA. TEXHOIOTHUECKHUE
peme-aus: yueoHoe nocodue / b.H. XBaros, A.A. Poguna. — Tam6oB : 3a-80 ®I'BOY
BITIO «TT'TY», 2013. — 144 c. (OnexTponHas Bepcusi- noctyn cepsep kadenpor TIIAT)

0) /lononnumenvnaa tumepamypa:

* 1. Agam B.A. [IpoekTupoBaHye MallIMHOCTPOUTENbHBIX 3aBOJOB. Pacuer
TEXHOJIOTHYE-CKHX TapaMeTPOB MEXaHOCOOPOYHOTO MPOU3BOACTBA, M.,2004r.
(OnexTpoHHas Bepcus — goctyn cepsep kadeapsr TIIAJT).

2. NBanos B.II. IIpoexTupoBanue Npou3BOJCTBEHHBIX YYaCTKOB B MAllIMHOCTPOEHUU!
ITpakTukym. Munck.; Texnonepcnekrusa, 2009. - 224 c. (QnekTpoHHast BEpcus —
noctyn cepsep kadeapsr TITAJ).

3. babun C.B. IInannpoBka MpoM3BOJCTBEHHBIX YYaCTKOB MEXaHMYEC KOTO LIeXa.
Me-T1on, yka3aHusl K IUIZIOMHOMY poektupoBanuio. M.; MATH, 2006 r. (OnexTpoHHas
Bepcus — f0-ctyn cepsep kadenpst TITAL).

4 Kucenes E.C. K Ilpaktnueckue M TpEHUPOBOUHBIE 3aJaHMs 10 NPOECKTHUPOBAHHIO
MEXaHOCOOPOYHBIX, WHCTPYMEHTAIBHBIX U PEMOHTHO-MEXAaHUYECKHX IIEXOB:
YyeOHo-npakTUUeckoe mocooue. YnbsHoBck: Yl TV, 1999. 48 c. (QnekrpoHHbII
BapHU-aHT)

1. Metoauku pacyeTa MeXaHOCOOPOUYHBIX M BCIIOMOTAT. LIEXOB, YYaCTKOB U MAJIbIX...:
VYu. moc./ E.C. Kucenes; [Tox pex. JI.B. Xynobuna. - 2 u3n., ucnp. u Joi. - M.:
NH®PA-M, 2014. - 143 c http://znanium.com/catalog.php?bookinfo=439703
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7. MIEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

Jlist obecriedeHnst 00pa3oBaTeNLHOTO Mpoliecca Mo TUCIUTUTHHE 00yYaronIMCst
MPEIOCTABISICTCS BOBMOKHOCTh KPYIIIOCYTOUHOTO TUCTAHIIHOHHOTO WHIANBUAYATHHOTO
JOCTYyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHUCTEMAM K3 JIF000# TOUKH, B KOTOPO UMEeTCs
noctyn K cetu « THTepHeT.

HaumeHnoBaHue pecypca | HNHTEepHET-CCHIIIKA HA pecypce

"ZNANIUM.COM"

HoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
OO0 "3HAHUYM" C «18»12.2020 . mo «17»12.2021 r

JHoroBop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 . mo «31»12.2022 ¢

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 . o «31»12.2023 r

00O "NU3nareancTBo Jlanp"

Horosop Ne 027-1-0234-21 ot 18.02.2021 rona ¢ OOO  |e.lanbook.com
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 ot 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02. 2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

000 "DuexTponnoe W31aTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC http://biblio-online.ru,
"Jlerennapubie KHUTH" https://biblio-

online.ru/catalog/legendary
Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO https://urait.ru/

"DNeKTpOHHOE U3AATEIILCTBO FOPAUT" g CITIO C
«04»12.2020 1. mo «03»12.2021

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO https://urait.ru/
"Onexrponnoe uznarenbctBa KOPAUT" C «04»12.2020 1.
mo «03»12.2021 r

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO https://urait.ru/
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2021 1.
mo «03»12.2022 r
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Horosop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niis CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOO "2nexTpoHHOE
n3narenscTBo JOPAUT" noiga CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHM

OnexTrponHas 6ubnuoreka MAU (cooctBernocts MAN).
JIuuensuonnsiit gorosop Ne 0267-HNY-13 ot
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHUs Nporpammsl 111 OBM
ABTOMaTH3MpPOBAaHHAS MHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubaroTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

dueKkTpoHHasi Onbamnorexka Koncopunyma apoxkocmMuueckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenne o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbIi 00BETMHEHHBIA a9POKOCMHUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTsuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo

buoaunorexka POOU

bubnuoreka POOU

| http://www.rfbr.ru/rffi/ru/library

Ennnoe okHO 10cTyna Kk o0pa3oBare/ibHbIM pecypcam

Ennnoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM

|http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

|http://p01pred.c0m

000 "PYHOB"

Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO
"PYHDB" C «07»12.2020 r. o «06»12.2028

http://elibrary.ru

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

Jorosop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢
OO0OO "HanmonanesHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

http://text.rucont.ru/

Horosop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO
"Hanwmonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

https://text.rucont.ru/

Horosop Ne 027-1-1467-22 ot 09.06.2022 ¢ OOO
"Hammonanenerit iudpoBoii pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

https://text.rucont.ru/
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oI'BY "PI'B"

JloroBop o npenocrasieHnn qocryna k HarmonaneHoit  |http://H30.pd
anektporHoi 6udbnuoreke (HOB) Nel01/HDb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11. 2023

HIT HOUKOH

Cornamenne Ne 715 1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynandectse B Koncopimyme HOUKOH C «16»
05.2011 r ¢ aBTOMAaTUYECKUM TTPOJJIEHUEM
Harnmonanpuag noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3aganust Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webofknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-

collections
http://rd.springer.com,
http://www.springerprotocols.com
Maremarudeckas 6aza nanabix zbMATH: http://zbMATH.org
http://zbMATH.org
American Chemical Society (ACS)- https://www.acs.org/content/acs/
https://www.acs.org/content/acs/en.html en.html
American Institute of Physics (AIP)- https://www.scitation.org/

https://www.scitation.org/
American Physical Society- https://journals.aps.org/about |https://journals.aps.org/about

EBSCO Publishing (baza CASC)- http://search.ebscohost.com
http://search.ebscohost.com
Cambridge University Press (CUP)- https://www.cambridge.org/core

https://www.cambridge.org/core
IEL m3narennctBa IEEE (Institute of Electrical and https://ieeexplore.ieee.org
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) u3marensctsa IOP Publishing- |https://iopscience.iop.org/
https://iopscience.iop.org/

MathSciNet American Mathematical Society- https://www.ams.org/home/page
https://www.ams.org/home/page
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Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunnonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHus

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

EBSCO. https://www.search.ebscohost.com/
INSPEC:

1. baza gannbix Academic Search Premier

2. baza mausbpix eBook Academic Collection

3. eBook EngineeringCore Collection

ORBIT Intelligence |— 6a3a nanueix QUESTEL:
https://www.orbit.com/

SAGE https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/

https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF
https://ieeexplore.ieee.org/Xplore/
home.jsp;

https://ieeexplore.ieee.org
https://www.search.ebscohost.com/

https://www.orbit.com/

https://journals.sagepub.com/

https://onlinelibrary.wiley.com/
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8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJICHTOB MPHU U3YUECHUHN
JUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha MPopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosiTenbHast paboTa CTyJ€HTOB IPOBOJIUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BATh TPYIIIOBOE U3yUCHHE MaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJIOKHUTEIBHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOEHUS U3y4yaeMOU TUCIUIUINHBI JOCTUTAeTCs pU
MTOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTrepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO ITO3BOJISIET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOMIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 IO TPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu uzyyennn mMatepuaia HEOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHaa, a
Ha TIOHMMaHUue ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET MTOHSTh
METOZ0JOTHIO N3y4aeMOU TUCIUTINHBI.

9. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHOJIB3YEMBIX ITPU OCYIIECTBJIEHUUA
OBPA3OBATEJIBHOI'O NTPOLECCA 1O INCIHUIIVIMHE

JlucuuIuinHa OpeMHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TEXHKH, PECypCOB
nH(pOpMaITMOHHO-TEJIEKOMMYHHUKAITMOHHOU ceTh "MHTepHeT", anekTponHoi oubamoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOPMAITHH.

Ilpozpammnoe obecneuenue, Hnmepnem-pecypcol, 31eKmponnvie OudIUOmMeyHble CUCIEMbL:

1. http://znanium.com
2. http://www.twirpx. com

10. MATEPUAJTBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTLIAHBI

Jlyist mpoBeieHUs JICKIIUN 1 1a00PaTOPHBIX M MPAKTHYECKUX PAOOT MO JUCITUTIIIMHE
"[IpoexTrpoBaHUE MEXa-HOCOOPOUHBIX IIEXOB» HCITOJIB3YETCS:

1. Aymatopus JJis YTEHUS JCKIUNA, 000pyI0BaHHAS KOMIIBIOTEPOM, BHICOIIPOCKTOPOM H
AKpPaHOM.

2. KommerotepHslii kiacc Ha 14 pabounx MecT, 00beAMHEHHBIN CEThI0 U UMEIOIIUNA BHIXOJ B
WHTEPHET.
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Hpnnoxenne 1
K padoueii nporpaMMe JUCHUTIJIHHBI
«IIpoexkTrpoBaHre MEXaHOCOOPOUYHBIX 1IEXOB)»

AHHoOTauus padoyeil MporpaMMal

JuctumuinHa "IIpoexTupoBanue MexaHoCOOPOUYHBIX 1IeXOB" siBisieTcs yacThio "biioka 1
JlucuunianHel" AUCIUIUIMH MOATOTOBKH CTY/IEHTOB IO HAMpaBleHUIO MoArotoBku 24.03.05
"JIBurarenu jgetareibHbIX annaparos”. JlucuuinHa peanusyercs Ha "MOCKOBCKOTO
ABUAIMOHHOTO MHCTUTYTA (HAIIMOHATHHOTO MCCIIE0BATEILCKOTO YHUBEpcUTeTa)" Kadenpoit
(xadenpamm) .

JlucuumuinHa HareseHa Ha ¢popMupoBanue cienyromux komnereniuii: [IKP-20, TTKP-14.

ConeprkaHne AMCUUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: U3YYEHHEM
CTYJIEHTaMH TEOPETUYECKHUX OCHOB U METOJIUK ITPOEKTHUPOBAHMSI MEXaHUUYECKUX U
MeXaHOCOOPOYHBIX II€XOB, UCIIBITATEIbHBIX CTAaHIUN U TabopaTopuii aBHa3aBoi0B, OCHOBAHHOMN
HA COBPEMEHHBIX HAYUHBIX U TEXHUUECKUX JaHHBIX U JOCTHKEHUH, a TAKKE IPUHIUIIBI
YCTpOCTBA 1I€XOB, UCTIOIB30BAHMS IPUMEHAEMOT0 000PYIOBAaHUS U, IPYTHX CPENICTB
MIPOM3BOJICTBA JJISl TIOCTHXKEHHS BEICOKOTO TEXHUKO-IKOHOMHUUYECKOro 3(ppekra Ha Gaze
COBPEMEHHOW OpraHU3aluy MPOU3BOJICTBA.

[IpenonaBanue AUCHUILTUHBI PEyCMaTPUBACT CIIeAYIOLIE (HOPMbI OpTaHU3AIH
yaebHoro npornecca: Jlekmus, [Ipaktuueckoe 3aHsaTue.

IIporpaMMoy IUCHUIUIMHBI IPEAYCMOTPEHBI CIEYIOLINE BUJIbI KOHTPOJIS: IPOMEXYTOUHAS
arrectanus B popme Dx3ameH (9 cemectp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 3 3a4eTHBIX equHuIl, 108 gacos.
[TporpamMmoii TUCHMITIIMHEI IPeyCMOTPEHBI JIeKIMOHHBIE (18 yacoB), mpaktuueckue (16 yacoB)
3aHATHS U (38 4acoB) caMOCTOSITENBHOI paboThI CTy/IEHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«IIpoekTupoBanue MeXaHOCOOPOUHBIX LIEXOB)

IIpukpensieHHbie Paitabl
IInannpoBKa NPOM3BOACTBEHHBIX YYACTKOB MeX.lexoB Opourtopa 2006.pdf

Bomnpocsl k 3auety.pdf
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IMixaHMPpPOBKA NMPOM3BOACTBCHHEBIX YVYACTKOB MeX.lleXoB Opomnrropa 2006.pdf

PemaxTop M.A. CokomoBa
TToamucano B neuats 10.06.06.
dopmar 60x84 1/16
Venomoa 1. Ya, w3, . 1,2,
Tupax 50 k3.

W3parensckuit nentp MATU
109240, Mocksa,bepankoBckas Hao.,14
TupaxupoBaHo Ha puzorpage
142800,r. CtynuHo, yn. [Ipuctannuonsas, 4

OEJNEPAJIBHOE ATEHCTBO 1O OFPA3SOBAHUIO
I'ocynapcTBeHHOE 00pa3oBaTENFHOE YUPEIKICHUE
BBICIIIETO MPO(EeCCHOHATBLHOTO 00pa30BaHUs

"MATU" — POCCUNCKUA TOCYOAPCTBEHHbIU

TEXHOJJOTMYECKUMA YHUBEPCUTET
um. K.9. {uosxkoBckoro

Kadgenpa "TexnoJiorusi npou3BoACTBa aBHAIIMOHHBIX JABUTaTeN€i

IIJIAHUPOBKA ITPON3BOACTBEHHBIX YUACTKOB
MEXAHHUYECKOI'O HEXA

Meroauueckue yKa3aHusl KypCOBOMY U JUIUIOMHOMY
NPOCKTHPOBAHHMIO JIJIsl CTY/ICHTOB THEBHOM U BeuepHei hopm
00y4eHus 0 CIeHUaIbHOCTH

130200 (160301)

" ABHallMOHHBIE TBUTATEIHN U IHEPT€TUYECKIE YCTAaHOBKU"

Coctasutenu: bobpos A.A.
babun C.B.
®ypcos A.A.

Mocksa 2006



IIVTAHUPOBKA ITPOU3BOACTBEHHBIX
YYACTKOB
MEXAHHUYECKOI'O HEXA
Metoandeckue yKa3zaHus K KypCOBOMY U AUIUIOMHOMY
MPOEKTHUPOBAHUIO JUISl CTYyIEHTOB THEBHOH U BeuepHeH popm oOydeHus
0 CIIELUAIEHOCTH
130200 (160301)

" ABHAIIMOHHBIE IBUTATEIU U SJHEPTE€TUUECKUE YCTAaHOBKHU"

Y4ebHO-MeTOIUYECKOE YKa3aHHue TUIs CTYZACHTOB,
BBITIOHSIONIUX TPOEKTHPOBAHUS I[€XOB aBHALIMOHHBIX JBHUraTesIel
Y DHEPreTUYECKUX YCTAaHOBOK MJIM arperaToB.

[TocoOue MOXeT UCTI0NIB30BaThC IPU KYyPCOBOM U AUINIOMHOM
MPOEKTUPOBAHUHU.

Astopsl: boopos A.A., babun C.B., ®ypcos A A.
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1. UCXOAHBIE JAHHBIE JIJI1 TIPOEKTUPOBAHIMA LIEXA

1.1. IIpou3BoACTBEHHAS IIPOTpaMmMa

JaHHble [UI1 COCTaBJIEHUsS IPOU3BOACTBEHHOM NPOrpaMMEI
HEOOXOOUMO TIONYYUTh BO BpPEMS TMPOXOXKICHHS MPEIAUIUIOMHON
MPaKTUKU Ha 6a30BOM HPEANPUATHH.

[Ipon3BOACTBEHHYIO IPOrpaMMy COCTABIISIIOT B COOTBETCTBUH
C 33JlaHWeM Ha AMIUIOMHBIA MPoeKT 1o Tabnuie."B nmporpaMme TOMKHBI
ObITh  yKa3aHbl: HAaWMEHOBAaHWE  JeTajel, Y3J0B, arperaros,
nmomexamux ob6padoTke (cOOpke) B JaHHOM IeXe, WX KOIWYECTBO,
MaTepHal, Macca 3arOTOBKH, Macca IeTajH.

T'onoByro mporpamMmy BBITyCKa M3AeNus (IeTand, ysia), s
KOTOPOI'O BBIIMMOJIHACTCA I[CTaHBHLIﬁ pacdeT MEXaHHMYCCKOro ydacCTKa
MOJKHO OTpeenuTs 1o dopmyne 1.1:

(1.1)

I'ne N, — rozoBast mporpamma Beirycka aeTaseii (y3iaos),
IpuHATad B JUIVIOMHOM IIPOCKTE,

N, — romoas nporpamma Beitycka jgeraieii (y3I0B)
Ha 0a30BOM MPEIIPHUAITHH;

K=1,3+3 —kosddumment pocta mporpamMmsi,
YUHTHIBAIOIIKN Bo3pacTaHne o0bema

Brinycka B Teuenue 5 — 10 ner.

Tabmuma 1. 1.

HpOI/ISBO,I[CTBGHHa}I nporpaMMa  BBIITYCKa zneTaneﬁ B II€XC

Ne Hanmenosan I'onosas Mapka | Kon-Bo | Komx-Bo Macca KM
/m He JieTanu mporpam | Marepu | OeT.Ha | JeT. Ha
y3na Ma BBIIL. ana 1 u3n. TOR 1p. [~ T neran
ACT. Gs u 7
Go

1. | Herams Ne 1 Ny ng NNy G3,; Goy 71

(st KoTOpOit

TIPOBOJIUTCS

JeTanbHbIH

pacuer)
2. Jeras Ne 2 N, n; NN, G3; Go, b
m. Jleranp Nom Nm Nm NN G3ny Gop, Pm




Homenkiatypa meraneit (y3/10B), TOAJICKAIINX H3TOTOBICHHUIO
(cOopke) B MPOCKTHPYEMOM MEXaHMYECKOM I[eX€ BBIOMpPACTCS WU B
COOTBETCTBHM C HOMCHKIATYpOW JeTaneil B COOPOYHOM y3Je, HIH B
COOTBETCTBHU C HOMEHKJIATYpPOH TEXHOJOTHYECKH MOJOOHBIX JeTalei,
M3TOTOBJISIEMBIX HA 0230BOM TPEIIPHUITHH.

1.2. TpyaoeMKoCTh

Tpynoemkocts (T) neramu wim y3mna, Ui KOTOPBIX B TIPOSKTE
pa3pabaTbiBaeTCsl MOAPOOHBI TEXHOJIOTHYECKUI IpOIecC, ONpeness-
eTcs pacueToM, NyTeM HOPMHUPOBAHMS KaKAOH oOmepauud 1o
HOpMaTHBaM BpemeH™ [1] .

B mammHOCTpOWTENEHOM TIPOM3BOJICTBE TMpH 00paboTKe
JeTanell Ha METAUIOPEKYLIMX CTaHKaxX OIpeelsieTcss HopMa BPEMEHU
Ha OTJENbHBIE OTNEPaIlii B MUHYTaX (IOJISIX MUHYT).

TexHndeckass HOpMa BPEMEHH, OIPEACIAIONIAs 3aTpaThl
BpeMeHH Ha 00paboTKy (COOpKY), CIY>KHT OCHOBOH IS OIUIaThI
paboThl, KAIBKYJISIMH CEOECTOMMOCTH JeTand Wiu y3na. Ha ocHoBe
TEXHHUYECKUX HOPM pacCUNTHIBAIOTCS: JUTUTEIEHOCTD
NPOU3BOJCTBEHHOTO IHUKJIA, HEOOXOJMMOE KOJMYECTBO CTAaHKOB,
HUHCTPYMCHTOB 1 pa60‘H/IX, OIpeaAcIA€TCA IMPOU3BOACTBEHHAA MOIIHOCTDH
1EeX0B (MM OTAENBHBIX y4YacTKOB), MPOM3BOJIUTCS BCE IUIAHUPOBAHHE
TPOU3BO/ICTBA.

Hopma BpeMeHHM J0JDKHA YCTaHaBIMBAaTbCS B pacuere Ha
HOPMAJILHBIC YCJIOBUSA pa6OTBI U Ha HIPHUMCHCHHE OIITUMAJIbHBIX
PEXUMOB pe3anus [2] .

Jns onpenernenust oOuield HOPMBI BpEMEHH Ha MEXaHHYECKYIO
00paboTKy OJHOHM JeTand MPEeABAPUTENBLHO OMPEIEISIOT OTASIBHO MO
KaXI0M omnepanuyd HOPMY IUTYYHOTO BpEeMEHHM (WJIM MHA4e, ITY4YHOE

BpeMsl) Ha, oneparuio {,,,.
Hopma  WITy4HOro  BpEMEHH  Ha  ONEPALMIO Ly
noJcunThIBaeTcs o Gopmyne 1.2:

tmm. = to + tecn. + tm.06. + t0.06. + td). MHH,
(1.2)

rae {,. — ocHOBHOE (TexHONMOrMYECKOE) BpEMsI, MHUH;
{,cn. — BcloMorarensHoOE BpeMs, MUH;

1,06, — BpeMs Ha TexHMYecKOe 0OCTyKUBaHUE PabOYero MecTa,
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Hopys IXPEEH OPO8SNeB A ¥ paccTOARER MOENY DANAME eTaEMoR b 3 MM

I"E TPARCHODTEDCBAHEE Bameimil JeKL JORApaiS!

Tadmmg 4.5

PasmMeDpH TPARCIODTHDYEMHX ReTamed
Pacuonozesze Opoes a Hampepienue BJIR TapH ¢ 5
R IPEREHER _Io E00 o Lo Q
A 3y A
Megry 7. {dm WiE GoRoBHME | OmEocTopoREee | 2000 | 2500 | 2500 | 3000 | 3000 | 3500
CTODOHEBMA IBYX DANOB CTAHKOB |
© s .
ﬁ_t::» o__ Ipycropommee | 3000 | 3500 1 3580 | 4000 | 4000 {4500
p———
=" 5
Mep gy TEITHHUME c'ropémm OzmocToporkee | 2000 3500 2500 | 4000 | 3000 | 4500
OJHOTO DHJ2 CTAHROD, H :
q.pomg..pﬂmcg ~, BTCpOTO pAza
P ] L -
= o
Mexny {poRTeNBEEME croposauy OmHOcTOpoHEee | 2000 | 4000 | 2500 4500 | 3000 | 5000
IBYyX DANOB CTAHRCE
0 O L‘a-‘“_‘— i
T |

MHH;

t,.06. — BpeMs Ha OpraHM3alMIo 00CIyKUBAHKS PAbOUEro MeCTa,
MUH;
t. — Bpems Ha QpusMyeckue MOTPeGHOCTH, MHUH.

OcHOBHOE  (TEXHOJIOTHYECKOE) BpEMs  PacCUUTHIBACTCS
TEOPETUYECKUM TyTeM. [IpuHUMas »JIEMEHTBHI peXHMa pE3aHus 110
pacueTy WM Mo TOTOBBIM TaOJIUIIaM HOPMATHUBOB, PACCUUTHIBAIOT BPEMSI
MaIIMHHON 00paboTKH, MONB3YSICh OCHOBHOHM (popMymoi, KoTopas
CIIpaBeIUIMBa JJI BCEX BHJIOB 00paOOTKH; BBIpaXKEHHE 3TOH (HOpMYIIBI
M3MEHSETCS B 3aBUCHMOCTH OT TOTO HIIM IPYroro Buaa oopaboTku [3].

B obmem Bume ¢opmymna OCHOBHOTO (TEXHOIOTHYECKOTO)
BPEMECHH UMEET CJICIYIOIICE BhIPAKCHUE:

¢ i =I0+I8p+ln= i
N, S S

(1.3)

, MUH

MUH

rae {,. — ocHOBHOE (TexHONMOrMYECKOE) BpEMS, MHUH;

| - pacdeTHas JuiMHA OOpabOTKM B HANpaBICHWW IOAAYH,
paBHas cymme | = |0 + |6/l7 + |n, MM;

|, — iiHa 06pabaTeBacMOl TOBEPXHOCTH, MM;

|6p, — JUTMHA BpEe3aHHsI HHCTPYMEHTA, MM;

|,, — wnna nepeGera uucTpymenta, Mm;

I’IO — YHUCJIO IMOBOPOTOB MIMUHACIA B MUHYTY JIsI CTAaHKOB C
BpamaTCIbHbIM IBMXCHUEM HIIN qYucCJiIo HBOﬁHbIX XO00B
B MUHYTY JUIsl CTAHKOB C MPSMOJMHEHHBIM JBUKECHUEM;

S — nopmaua 3a omum 000pOT WM Ha OOWH JBOWHOW XOI
TJIABHOTO  JIBIDKEHUS(JIBMKCHHSI  pe3aHus), MM/00.,
MM/IIB.XOJI;

| — 4ncI0 MPOXO0I0B;

SMMH
MUHYTY).

MUHYTHas mojgaya (Tojadya WHCTPYMEHTa 3a OAHY

®opMyTBl  OCHOBHOTO  TEXHOJOTHYECKOTO  (MAIIMHHOTO)
BPEMCHHU ISl PA3IMYHBIX BHJIOB OOpaOOTKH, MPEICTaBIAIOMNE COOOM
BUJIOM3MEHEHHUSI OCHOBHOU (hOPMYJIBI, IPUBEICHBI B pa00OTE
[3, Tabm. 6 cTp.96 + 113].

BcnomoratenbHoe  BpeMs Ly, MOXeET OBITh  PYYHBIM,



MallMHHBIM WM MAIIMHHO-PYYHBIM (HampuMmep, aBTOMAaTHUYECKOEe
MepeMenieHre CynnopTa CTaHKa, YCTaHOBKA U CHATHE 00OpabaTeiBaeMoit
JICTAIU C MTOMOIIIBIO TOAbEMHO-TPAHCIIOPTHBIX YCTPOMCTB U TIP.).

BcmomoraTtensHoe BpeMsi MOXKET OBITh MEPEKPHIBAEMBIM WITH
HeMepeKPhIBAEMBIM MAITHHHBIM BPEMEHEM.

Cymma ocnosHoro [, u BcmomoraremsHoro ly., Bpemenu

COCTaBIISIET OHepaTuBHoOE BpeMs {,),

to,,_ = to_ + tm. , MUH.
(1.4)[Ins ynpoleHus nojacyeTa HOPMbI IITYYHOTo BpeMenH Ly,
BpeMsi TEXHHUECKOTo 00CTy)uBanus 1, ,5., BpeMs Ha OpraHU3alOHHOE
obcyxuBanue pabouero mecta I, o5, ¥ Bpems Ha
(u3nyecKue MOTPEOHOCTH td,., MOXXHO BBIPA3HUTh B MPOLIEHTAX K oIepa-

TuBHOMY BpeMenH 1, .

B stoM cmyuae ¢opmyma mrydHOTO BpeMeHH OyAeT HMETb
CIEAYIOUIUN BUI:

toot o+t Eat Pt T (15)
T Tem100 T 100 100
NJIn
t, =t (1+L+7),MI/IH
o 100
rae.
0. — 4YHCIO TPOIEHTOB OT ONEPAaTHBHOIO  BPEMEHH,

BBIp@KAIOIIee BpeMsi Ha TEXHUYECKOEC  OOCITY)KUBAHHE
pabodero Mecra,
B — du4HMcIO MNpOINEHTOB OT  ONEPATMBHOTO  BPEMEHH,

BBIp@XKAIOIIee BpPEMs Ha OPraHMU3AIMI0 OOCIYKHBaHUS
pabouero Mecra;
Y — uHCIO TIPOLIEHTOB OT  OIEpPATHBHOTO  BPEMEHH,
BBIpakaroriee Bpemsi Ha (u3N4IecKue MOTPEOHOCTH.

Bemmuuner O, [3, Y mpm  MexaHudeckoif 06paGoTke
npuBeeHbI B padore [1]

Kpome BhIIEyKa3aHHBIX 3JIEMEHTOB BPEMEHH IIPH CEPUHHOM
IPOU3BOJICTBE 00SA3aTENIBHO IPELyCMAaTPUBACTCA MOATOTOBHTEIBHO-

3aKIIIOYUTCIIBHOC  BpEM#A, KOTOpPOC BXOAWUT B HOPMY MITY4YHO-
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Prc. 8. Paccrcatine 3 Memly TORAPHEME ABTOLATAMH X DEBOMAbHAGPHNME
CTANKAME, DACHVIOKeHHWMK B 3aTHIOK
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Pue. 9. Paccroanie 8 mexily
LPOTUME CTAHKAMM, DAIME-
WeHHLIN B BATLIOK .
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Puc.L0. PACCTOHHAS MEERIY CTAHKAMA;
K- NpP¥ OOCIVEKBAH.H KAXIOTO GTAHKE
OZHN. pacouds; 4 - OpA GOCAYRABAHIH

OJHUM PAaCOTEM JIBYX CTAFKOR

YeaopHEE QOG3HAYERKA, OpMMeHAENMEe HAa NAGHHDOBKAX

Tadaura 4.4
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KUPIUYHEA CT2Ha
CTERAO0IOYHAA
meperoponka
MeTanIoce TyaTad
neperoponKa
3BYROAZOAHDY AL AT
IeperoponKa
ONEOCTBODIETAH
nB2DPhb
IByXCTEOpYaTAA
LASPE kI BGPOTA
CEOHHUM Tipcem
ORHO IJA BHEAYH
Letaneil, THOTDYMSHT
OTHEYIICpHAA ¢reya
iy nererivokia
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TDUTOTHAN BeHTRJMNHA _1
BRTARRESR BE ITMIAALAA
CFaTLd BOAO¥X 50 6 at.
a3 (AEAPONHLT)

Tas (KUcaopoL )

MecTO HOJIBOAA

B ICKTDOSHE PTAK
nepemenusl Tox 220 B
uepenerHEHd TOK HBO B
OOCTORHHGA Tox

BOJA XOJQUR&H

BOLA TopRdan

HaHANNA QA

VHBBELERS
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Pre.l, Cxemy cnoccgop paCOONGECHEA GOODYLOBAHHA B [CTOMHHX
NRREAX: a-onuopsauski; §- neyxpagmudt; §- sursaroodpazmul c
TPEeMA ONHOCTODOHHAME DAJKAME CTAHKOB '
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Pau 2.P8CCTOAHHS MSMIY CTAHKEMH BIOJB JAHHME KX pacnmczeanp

(mo pouty) ~ a

PHC.S. PacCTOAHNG MOXIY JANAEMA 'THAMHGMZ CTODOHAME GTAHROD -§
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Puc.4. Paccrogne mexmy 18,&1131&
cTopuHOR CTaHka m cTeuod -
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Prc.5. PaccrodAsde Mexny OORO-
Bolt cropoHol cralira  CTeHOH-2

SR

Puc.6. PaccrogHne Mexry nepexn-
He#t CTODOROU CTEHKA H cTeRod-g

ra
.

Puc.7. ParsTodnue OT KOJOHHH
IO CTAHEA: @ - 08xuHYE RAM 00—

- KOBUfl CTOpOHHW; & ~ Le™1IAZH

CTODOHH .

KaJIBKYJISITHOHHOTO BPEMEHH M OIIPEACIISICTCS OTACIBFHO Ha BCIO MTAPTHIO
neranen

no ¢opmyie
t
th =t +==, (1.6)
n
rae t" ~— HOpPMa MITYYHO-KANbKY/ISLHOHHOTO BPEMEHH Ha
OIepalluio;

t,m. — HOpMa IITYYHOrO BpEMEHH HA OMEPAIHIO;

t,, — HOAroTOBUTENBHO-3aKTIOYUTENLHOE BpEMs Ha HApPTHIO
JeTajei (T.e. HaJlaJIouHOE BpeMs OIepaluy — HaCTPOMKa CTaHKa, CMEHa
WHCTPYMEHTa, TPUCIOCOONEHUI ¥ Jp.) Tepea HadaloM oOpabOTKH
MapTUH JIETAJIEH;

N — koxmuecTBO AeTanei B mapTUu.

3HaYCHUS MOATOTOBUTEIHHO-3aKIIIOYUTEIEHOTO BPEMEHU MPH
MEXaHU4YeCKol 00paboTKe MpHuBeIeHbI B padote [1].

Pasmep maptum N mnpu 3amycke aetaneil B NMPOU3BOICTBO
clelyeT BBIOMpAaTh B 3aBHCUMOCTH OT CMEHHOW HOPMBI BBITyCKa U
LITYYHOT'O BPEMEHHU TaK, YTOOBI JUIUTEIILHOCTH 00PaOOTKH BCell mapTHH
JleTalell 3aHMMalla WM TOJIOBUHY CMEHBI, WM ILEIylo cMeHy. Eciau
pasMep mapTUd JAeTajedl BENETCS ¢ y4eTOM Ha IIOJIOBUHY CMEHBI, TO
MIEPEHANIAJIKA CTAHKOB YACTUYHO WJIN ITOJIHOCTBIO JIOJKHA TPOU3BOIUTH-
Cs1 BO BpeMs 00€IEeHHOTr0 NiepephiBa WIIM MEXI1Yy CMEHAMHU.

Pasmep nmaptuu aeraneil MOKHO paccyuTaTh IBYMsI METOJAMM.

IlepBeii MeTON — MO CYMMapHOMY IOATOTOBUTENBHO-
3aKIIOYUTEIIBHOMY BpPEMEHM M IITY4YHOMY BpPEMEHM Ha  BCE
MEXaHNYECKHEe ONEePaLH TEXHOJIOTHIECKOro Iporecca 1mo Gopmyie

n——1L (1.7)

rac Z t "o, — CYMMApHOC TOATOTOBUTCIIbHO-3aKIOYNUTCIBHOC

BpeMsI Ha BCe OIepalnni, MUH;



Ztmm_ — CyMMapHOe INTYyYHOE BpeMs [UIsl H3TOTOBJICHHS

JICTaJlu, MUH;
Bropoil MeTon - BeNMYMHY NapTHH ONPEACIAIOT U3 pacuera
MPOIyCKHON crocoOHocTH cObopodyHoro 1exa. KommdecTBo merained,
XPaHAIIMXCS B 3aMace Ha MPOMEXYTOYHOM CKJIAJE, JJOJDKHO 00CCIICYUTh
OecriepeOoitHyl0 cOOpKy. MOXHO CuUuMTaTh HOPMAJIBHBIMU 3aIachl
Jetaneil Ha IPOMEKYTOUHBIX CKJIAIaX JIUIsl CEPUHHOTO MPOU3BOJICTBA JIO
10-mHeBHOM MOTPEOHOCTH Il MENKUX JeTalied, a I KPYIHBIX
npuHuMarot 2-3 s [3].
CrnenoBareNbHO, MO 3TOMY METOMY KOIWYECTBO JeTanei B
MapTHH MOXHO BBIPA3HTh POPMYIION
_N-7
o

rIe N — KonMYecTBO NeTaneil B mapTuu;

n (1.8)

N— TroaoBas nporpaMMa BhIITYCKa JaHHBIX )Z[eTaJIGP'I;

T — 4uCIIO JHEH, Ha KOTOphIe HEOOXOAMMO UMETH 3ariac Jetajien
Ha CKJaze;

@D — yucno pabouux IHEH B TOY.

ITocne pacueTa IITY4YHOrO BPEMEHU yCTAaHABIIUBAETCS Pa3psj
paboThl Ha OCHOBE TapU(PHOTO CIIPaBOYHUKA JJIsl 3aBOJIOB aBUALIMOHHOM
MIPOMBIIIEHHOCTH.

CymMMa IITyYHO-KaJbKYJIALMOHHOTO BpPEMEHH 10 BCEM
omepauusiM COCTaBisieT, oOmiee Bpems o00paboTku [AeTanud wWin
TPYAOEMKOCTh MEXaHHUECKON 00paboTKu AeTanu

T,=>t5, 160 , uac (1.9)

TpynoeMKOCTh TIO0 OCTallbHBIM JeTalsiM, 00pabaThIBAaeMBIM B
1exe, MOXXHO NPUHUMAaTh MO JaHHBIM 3aBOACKOW TPYAOEMKOCTH C
ydeToM Ko3((UIMEHTa YKECTOYCHUS HOPMBI BpeMeHH Ny , KOTOpBIA
ornpeaensiercs mo Gopmyie
n, = Lt \ (1.10)
T
Koadduument  ykecTodeHHs  yTOUHSET  HPOCKTHYIO
TPYAOEMKOCTb A€Tallel, Al KOTOPhIX HE pa3padaTeiBaeTcsi MOAPOOHBII
TEXHOJIOTHUECKUM MpOIecC, U OTpaXkaeT YPOBEHb MEXaHU3aLUH U
aBTOMaTH3allil TEXHOJIOTUYECKUX IIPOLIECCOB, BHEApPEHUsA Oolee
MPOU3BOJUTENBHOTO  00opynoBaHus. Bo3MOXHBIH KO3 GUIHEHT

3ae.

8

YCTaHOBKE CTAaHKOB BIOJb
CTEHBl W  PAaCIOJOKCHUS
pabodero  Mecta  MEXAy
CTaHKOM H CTCHOH - 0

(puc. 6)

1300

1500

2000

Mexny 3amHel (TBUIBHOM)
win  OOKOBOH  CTOpPOHOMU
CTaHKa U KOJIOHHOH - e

(puc.7)

700

800

900

Mexny nepenHen
(ppoHTaNBHOW)  CTOpOHOM
cTaHka - orc (puc.7)

1300

1500

2000

Mexny TOKapHBIMU
aBTOMaTaMHU u
PEBOIBBEPHBIMU  CTaHKAMH
JUII  TIPYTKOBOH  paloTHI,
pa3MEIIEHHBIMU B 3aTBLIOK,
pH MOTIEPEYHOM
PACIONIOKEHUH K IMPOE3dy -

(puc. 8)

1300

1800

2000

Mexny npo4uMM CTaHKaMHU,
pa3MELEHHBIMU B 3aTBUIOK,
npu HONIEPEYHOM
pAacIOJIOKEHUU K IIPOe3Ny -
u (puc. 9)

1300

1500

2000

Mexny  cTaHKamMH  TIpH
TIOTIEPEYHOM PACTIONIOKEHHH
K Tmpoe3ny (pOHTOM JApYT K
Apyry:
- pu 00CITy>KNBaHUH
KaXJOTO CTaHKa  OIHHUM
pabounm - x (puc. 10)

2000

2500

3000

- pu  00CITy>)KUBAaHUH
OJIHUM pabounM
JIBYX CTaHKOB - 7 (puc. 10)

1300

1500

25



- TpyIIa MPOU3BOJICTBEHHBIX MpolieccoB B coorBercTBrn ¢ CH
uu 11-92-76 nj1st caHUTapHO-OBITOBBIX MTOMEILICHUH.

Ha mane nomKHBI OBITH CHIENaHbl HAAMKCUH C HOMEpaMHU HIIH
Ha3BaHWSMHU TIPOU3BOJICTBEHHBIX OTJAEJCHUH I1eXa, BCIIOMOTaTEeNLHBIX
OTJCTICHHUH, a TaK)Ke C Ha3BAHUSAMH HJIM HOMEpPaMH dTaxkel (Mpu MHO-
TO3TaXKHBIX 3/1aHHSX).

B ciyyae pacmoniokeHus 1iexa B MHOTOITaXHOM 37[aHUHM Ha
OJTHOM JIUCTE M300paXKAFOTCS BCE 3TAXW OJUH HAJ JPYTHM TaK, YTOOBI
COBITQIAJIM BCE OCH, KOJIOHHBI ¥ TA0APUTHI 110 BCEM-ITaXKaM.

Kpome mana nomkeH ObITh BBIOJIHEH MONEPEYHBIN pa3pes
3nanus nexa B macmrabe 1:50 wm 1:100 ¢ ykazaHreM BBICOTHI TIOMe-
NICHUS, MAKCUMAJIBbHBIX pa3MepOB 000PYI0BaHUS MO BHICOTE U MUHH-
MaJIbHOT'O paCCTOSAHUA MEKAY YCTAHOBJICHHBIM O60pyILOBaHI/ICM Hn ABU-
KYyIIUMUCA YaCTAMU I'PY30IIOAbEMHBIX MEXaHU3MOB.

Tabmuma 4.3
MuHHUMaIIBHBIE PACCTOSIHUS MEKLY
METaJIJI000padaTHIBAIOIIUMU CTAHKAMU
Y 3JICMEHTAMHU KOHCTPYKIIMH 3TaHUs
Paccrosnaue JJIs1 CTAHKOB, MM MCJIKUX | CPCAHUX |KPYIHBI

X
MexIay cTaHKaMmd  BIOJb

JUHUM WX  PaCIOJI0KEHHS 700 900 1500
(o pponTty) - a (puc.2)

Mexy 3aJJHAMH CTOPOHAMH 700 800 1200
- 6 (puc.3)

Mexny 3anHedl CTOPOHOH
CTaHKa W  CTEHOH  mpH
YCTaHOBKE CTaHKOB BJIOJb
CTEHBl M  PacCHOJI0KCHHA 700 800 900
pabodero BHE IPOMEKYTKA
MEX1y CTEHOU U CTAaHKOM - 8

(puc.4)
Mexny OOKOBOW CTOPOHOM
CTaHKa JO0 CTEHBl WM 700 800 900

BBICTYIAIOUIUX KOHCTPYKLUI
31aHus - 2 (puc.S)

Mexny nepeagHeil cTOpOHOM
CTaHKa W CTEHOM TIpH

24

YXKECTOYCHUS HOPM B JUIINIOMHOM ITPOCKTE MOKHO IIPUHATH PaBHBIM

n,=0,63+0,8.

C yuerom ko3¢ ¢uIMeHTa YKECTOUYEHUS HOPMBI BPEMEHHU
TPYJOEMKOCTh OCTaIbHBIX JeTalicl, oOpabaThiBacMbIX B IIEXE,
MOJICYUTHIBACTCS

T =T 11, (1.11)

rac T m — paCd€THasd IMMPOCKTHAasA TPYAOCMKOCTb M-oii JACTAaJIN,

T 1,46 — 3aBOACKAS TPYTOEMKOCTE JTOM JKe AETaH.

Juis onpeneneHust o01eil TPYIOEMKOCTH T10 TIEXY WK Ha
OTIENbHBIX MEXaHMYECKHUX yYacTKax cocTaBisiercs Tabiuua 1.2.

Ne HaumenoBanue Ton. Kon-Bo Tpynoe | Tpya | Tpynoemk. Dopmyia
n/n nerajei porp. nerajei MKOCTb | OEMK TOZ0BOM pacuera
BBIIL. Hal (gac) .0CTh porp. TPYIOEMKO
y3JI0B, | Yy3el, WT. y3na (uac) CTH
1IT. (gac)
1. JHetans Nel N; Ny Ty ni*Ty | Ny Ti°Ny Omnpen.
(npoextupyem.) myTeM
HOPMHP.
2. Jleranp No2 N, n, T, Ny Ty | Ny TN To=T o iy
m. Hetanp Nem Nm Nm Tm Nm'T | N TNy Ti=TmsasNy
m

OO0mass TPyAOEMKOCTh TMPOMYKIMH IIeXa WIA OTAEIHHO
B3SITOTO Y4acTKa paBHA CYMME TPYJI0EMKOCTEH ro10BOI MpOTrpaMMbI

T, =n TN, (1.12)
1

rae TU — TPYAOCMKOCTb FO,Z[OBOﬁ OporpaMMebI Ii€xa,

M — HOMeHKMaTypa AeTanei, moyIeKaux cOOpPKeE B IIEXe.

qu. = Z n TNy, (1.13)
1

1.3. PacgeT 060pymoBaHUS MEXaHMIECKOTO IIeXa

K mpownsBoacTBeHHOMY O0OPYIOBAaHHIO MEXAHHYECKOTO IeXa
B OCHOBHOM OTHOCATCS METAUIOPEXKYIIHE CTaHKH, IO3TOMY IIpH
MPOEKTHPOBAaHUM  IleXa  MPOW3BOAMTCA  pacueT  KOJIMYECTBa
METAJIOPEXKYIINX CTaHKOB. OO60pyAOBaHNE APYTUX MPOU3BOICTBEHHBIX
OTHeNeHUH M JONOJHUTENBFHOE MPOM3BOJICTBEHHOE O0OpYAOBaHUE HE
paccuuThIBaeTCs, a BBIOMpAETCS YKPYHNHEHHO [0 CYLIECTBYIOLINM

9




HOpMawm [3;4].

Pacdersr 000OpymoBaHWS TOYHBIM CIIOCOOOM BEIYTCS TIpH
pa3paboTKe AMIUIOMHOTO NPOCKTa MEXaHHMYECKOro IeXa CEepUitHOTO
MPOM3BOJICTBA, KOTJAa TPYAOSMKOCTh ONpeAessieTcss 10  MoapoOHO
pa3paboTaHHBIM TEXHOJIOTUIECCKUM MPOIECCaM.

[MoTpeOHOE KOIMYECTBO CTAHKOB B MEXaHMYECKOM IE€XE C
yuetoM  kod(duiueHTa 3arpy3kd, SBISIONIETOCS — MOKa3areiaeM
3aHATOCTH 00OPYAOBAHMS IO BPEMEHH, OTIpEeIsieTcs 1o popmMylie

T,
, =, . (1.14)
D, -K.
rae CM — HOTpC6HOC KOJIMYECTBO CTAHKOB B MECXaHUYCCKOM IICXE,

T, y — TPYAOEMKOCTh FOI0BOM IIPOrpaMMBI 1I€Xa;
@, — noTpe6HOE KOMMYECTBO CTAHKOB B MEXaHMUYECKOM 1IEXE;

K , — cpennuit xo>ddunment o6opynoanus B 1exe.
Cpennure 3HadeHus1 Kod(hduImeHTa 3arpy3ku 000pyI0BaHUs 10
[eXy PHHUMAIOTCS:
1) I eTMHUYHOTO M MEJKOCEPHIHHOTO MPOU3BOJICTB

K3= 0,8 +0,85;

2) JUTSL CEPUIAHOTO TPOU3BOJICTBA K3= 0,75 +0,85.

MexaHUYecKUi 11X CUUTAETCS HOPMaJIbHON MOIIHOCTH, €CJIH
KOJIMYECTBO MTPOU3BOICTBEHHOTO 00OPY/IOBAHUS B HEM COCTABIISIET

C,, =100 + 200 wr.
1.4. PacueT 060pyn0OBaHNS MEXaHUYECKOTO ydacTKa

MexaHUYeCKUH LIEX COCTOUT M3 OTAEJIbHBIX MEXAHMYECKHX
y4acTkoB, Ha KaxkaoM M3 KOTOPbIX B YCIOBUSAX CEPHUITHOTO
MPOM3BOJCTBA 00pabaThIBaeTCs ONpeiesieHHas HOMEHKIIATypa AeTalleH.
XKenarenpHo, 4TOOBI HOMEHKJIATYpa JETaJIeH, MOAJIEKAIIUX 00paboTKe
Ha JAaHHOM MEXAaHMYECKOM YYacTKE, COCTOsUIa W3 TEXHOJOTMYECKU
MOJOOHBIX AeTalei.

TpynoeMKOCT, TOAOBOW IporpamMMmbl I€Xa COCTOUT U3
CyMMapHOH  TpPYIOEMKOCTM TOJOBOM  MPOrpaMMbl  OTIEJIbHBIX
MEXaHUYECKUX YYACTKOB

K

T,=>T.. (1.15)

1

rac K - KOJIMYCCTBO MCXAHUYCCKUX YHACTKOB B II€XC.
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YCTpOMCTBA, OTHOCSIIHECS K pabodeMy MecTy, a IMEHHO!

1) Metamnopexylnue CTaHKd W Jpyroe MPOH3BOACTBEHHOE
000pyIOBaHUE C YKa3aHUEM MOJICIH M MOIIIHOCTH 3JIEKTPOIIPUBO/IA;

2) MecTopacmoioxkeHne paboyero y ctaHka 1mo BpeMs paboTh;

3) BepcTaku, paboure CTOJIBI, IOJACTABKH;

4) wMecta y CTaHKOB JJIsi O0OpabOTaHHBIX JeTajded |
00pabaThIBa€MBIX 3arOTOBOK U MaTepPHAJIOB;

5) IUTOINAAKY JIJIs1 KOHTPOJISI K BPEMEHHOTO XPaHEHUS IeTalIeH;

6) MecTa MoIBOAa SYMYJIbCHH, Maclia, BOJBI, CKATOTO BO3IyXa.

Ha mnaHe 10JDKHBI OBITh TaK)Ke MMOKa3aHbI TPY30MOAbEMHBIC H
TPAHCIIOPTHBIC YCTPOWMCTBA II€Xa: KpaHbI, TeNb(epbl, PONBraHTd U
KOHBEHEPHI C YKa3aHUEM UX TPY30TMOAbEMHOCTH.

Kpome Toro, Ha 11aHe JOJKHBI OBITH H300pa’KEHEI
MITPUXTTYHKTUPHBIMY JIMHUSAMHA BCE MPOE3ABI U MPOXO/IBI, IITPHXOBBIMH
JUHUASMH  —  TYHHEId  WIM MBI,  TpEJAHA3HAYCHHBIC IS
MPOM3BOJICTBEHHBIX WJIM TPAHCTIOPTHBIX IICICH.

B yacTu cTpouTensHOM Ha IJIaHe JTOJKHBI ObITh H300pa’keHBI:

1) KOJIOHHBI C OCSAMU;

2) ouyepTaHHs OCHOBaHHI KOJOHH M (DyHIaMEHTOB, H300paska-
eMBI€ MITPUXOBBIMH JTHHUSAM;

3) Hapy»KHOE ¥ BHYTPCHHHUE CTEHBI - KAUTAILHBIE U JIETKHE, a
TaKKe TIePErOpPOIKH, BKIIOUasi CTEKIISTHHBIC U CeTYaThIC,

4) okHa, BOPOTA W IBEPH, KaK HAPY)KHBIE, TAaK U BHYTPEHHHUE;

5) HoABabI, MOA3EMHbBIE KOMHATBI, AHTPECOJIH.

YcnoBHbIE 0003HA4YeHHs, IMPUMEHSIEMble Ha IUIAHUPOBKAX,
NpYBEACHHI B Tabnue 4.4.

Ha nnmane nomKHBI OBITH TaHBI M BCE HEOOXOIUMBIE Pa3MEpPHI:
IIMpUHA TPOJIETOB; IIar KOJOHH; O0Inas IMpHHA Iiexa; o0Ias JiMHa
MIPOJIETOB M BCETO 11€Xa; MUPUHA IPOJOILHBIX U MONEPEYHBIX TPOX0I0B
WIH  TpOe3J0B,  [IMPWHA, JUIMHA ©  IUIOMIAJh  KaXJOro
MIPOU3BOACTBEHHOI'0 M BCIIOMOTaTeNIbHOTO OTAeNeHUs. Bce HaHeceHHbIe
Ha IUIaH W300paKEHHSI W pPa3Mephl OJDKHBI OBITH BBIYEPUCHBI B
Macitabe

Kpome Toro, Ha mnaHuUpOBKE yKa3blBaeTCAd IJIsl KaXKIOTO
MPOM3BOACTBEHHOTO TOMEIIECHHUS:

- Kareropus TOXKapOB3pHIBOONACHOCTH MPOU3BOACTBA B
cooterctBuu ¢ CH u IT 11-90-81;

- KJlacC TIOMENIEHUs MO B3PBIBONOXKAPHOM M TOXKapHOU
OIIAaCHOCTH B cOOTBeTCTBUH C [TV D,
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3aroTOBUTENHHBIM OT/IEJICHHEM Pa3MEIIAOTCs B Hadane Iexa (momepex
MPOJIETOB IeXa WM B OTAETHHOM TMPOJIETe, IMEPHEeHIUKYISIPHOM K
MpoJieTaM I1eXa); IpU MOTOYHOM IMPOM3BOJICTBE CKIIAJCKUE TUIOMIAIKH
JUTS 3aTOTOBOK PACIOaraloTcsl B Hadasle Ka) a0l JTIOTOUHOW JIMHAM;

0) BOONH CKIAma WIH CKIAACKAX IUIOMIAOK ITOTIEpeK
MPOJICTOB IIeXa YCTPAuBaeTCs MPOE3]l IIUPUHON HE MeHee 4M u Ooliee B
3aBUCUMOCTH OT IPUMEHSIEMBIX CPEJICTB TPAHCIIOPTA;

B)  Jaiee pacrojlaraeTcsi CTaHOYHOE OTJENEeHHE; IIPU
3HAYUTENFHOW [UIMHE TEXHOJIIOTWYECKOW JIMHUW  yCTPAMBArOTCS
MONEPEYHbIE MPOXOa MIUPUHONU HEe MeHee 4 M;

T) B KOHIIE CTaHOYHOTO OTJEJICHHS TIONEPEeK BCEX
MPOJIETOB TAKXKE yCTAHABIMBAETCS TOTEPEYHBIN TpOe3/ IIHPHHON He
MeHee 4 M B 3aBUCUMOCTH OT IMPUMCHACMBIX CPCACTB TpaHCIIOpTa,

N) Janee pacrojaraeTcs KOHTPOJIBHOE OTICICHUE —HIIH
KOHTPOJIBHBIE IYHKTHI (TIPH IIOTOYHOM TIPOU3BOJICTBE);

€) TapajuielbHO KOHTPOJIBHOMY  OTIENICHHUIO, IOMEpeK
MPOJIETOB, PA3MEIIACTCS MPOMEXYTOUHBIA CKIAJ U CMEXHO C HUM -
ME>KOIEPALIMOHHBIN, €CIU TAKOBOU MPETYCMOTPEH;

K) 3aTOYHOE OTHENICHWE W HHCTPYMEHTAIbHO-Pa3AaTOYHBIH
CKJIand, KaKk OTME€YaJIOCh BbIIIC, IpPHU IIOTOYHOM TIPOU3BOACTBC
pacrmojaraioTcsi B CTOPOHE OT IIOTOKa, TJleé pa3MeIlaloTcsi U Bce
OCTaJbHBIE BCIIOMOTATEIbHBIE OTAENEHHs IeXa, YTOObIl HE CTECHSThH
JBIKEHUE JETANIEH; IIPU €AMHUYHOM U CEPUIHOM IPOU3BOJACTBE MOIYT
3aHUMATh B II€XE [IEHTPAILHOE MOJIOKEHUE 00CTYKUBAEMBIX CTAHOUHBIX
Y4aCTKOB.

Crxianckue TIOMENIeHHWs B Iexe (CKiIaa MaTepuaioB |
3aroTOBOK, TPOMEXYTOYHBIH CKJIaJ, pa3gaTodyHas WHCTPYMEHTA)
OT/AEJISIETCSA OT CTAHOYHOI'O OTJICJIEHUSI METAJTUTMYECKON CETKOM BBICOTOM
He 6onee 2,0 - 2,5 M ([u1st cCBOOOAHOTO IPOX0/1a KPAaHOB), @ KOHTPOJIBHOE
1 3aTOYHOE OTJEJIEHUS - CTEKJITHHON MeperopoiKoi.

B cooTBercTBMM ¢ yKa3aHHOH TIOCJIEIOBATEIHLHOCTHIO
pPACIIONIOKEHUST BCIIOMOTaTEIbHBIX OTACJICHUN IeXa W IJIAHUPOBKOM
o0OpyOBaHMS yCTaHAaBIMBAaeTCs OOImas KOMITOHOBKA IIeXa, B
pe3yibTaTe dYero ONpEeAeNIIOTCS IMUpWHA IiexXa, ero aiuuHa (B
COOTBETCTBHH C TIPUHATHIM IIIarOM KOJIOHH) M 00II[ast TUIOMAb [IeXa.

7. OBO3HAYEHUMA 1 PASMEPHI, YKA3BIBAEMBIE HA
IINIAHHUPOBKE I[HEXA

Ha mnane momkHBI OBITH H300paXKeHBI Bce 000PYA0BaHUE BCE
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TpynoeMKocThb TO10BOM MPOTrpaMMbI OT/AEJIBHOTO
MEXaHUYECKOTO Yy4YacTKa CKJIQABIBACTCS M3 CYMMBI TPYIOEMKOCTEH
TOJIOBOM MPOTPaMMBI TEXHOJIOTHYECKH TTOAOOHBIX JeTamneit

T, =>T-n-N;, (1.16)
1

rue N — HoOMeHKIaTypa TEXHOJOIMYECKH IOAO0OHBIX JeTalei,
MoIJIeKamX 00padoTKe HA MEXaHMYECKOM YJacTKe.

[lorpeGHOE KOMMYECTBO CTAHKOB B MEXAHHYECKOM Y4YacTKe
MOJKHO TOJICUYMTATh WU YKPYIHEHHO, 3Has CPEeAHUH KOd(QQHUIHEHT
3arpy3kd OOOpYZOBaHMS II0 YYaCTKy, WIM [JETajJbHO, PACCUUTHIBAS
KOJIMYECTBO CTAHKOB JTAHHOTO THIIOpa3Mepa, MOTPEOHBIX It 00paboTKn
Jleranei.

[lpy yKkpynHEHHBIX pacdyeTax MOXXHO BOCIOJIb30BATHCS

(hopmymoit

T
C.=—">, (1.17)
q)() ' Ks
rae CV‘L - HOTpe6HOG KOJIMYECTBO CTAHKOB Ha MECXaHHUYCCKOM

Y4acTKe;
T, yu — TPYAOEMKOCTb T'OJI0BOM IPOrPaMMBbI y4acTKa,
@D, — neiicTBUTENLHEI (OH BpeMEHH CTAaHKA,

K, — cpennnii xosddurment 3arpyskm 06OpynOBaHHS Ha
yuactke. KomudectBo 000pyZoBaHHsS Ha MEXaHUYECKOM YyYaCTKE

JIOJKHO OBITh CW. =25+ 50 mr.

I[Ipu  pmeranpHOM  pacueTe  KOJMYECTBA  MOTPEOHOTO
MPOU3BOACTBEHHOTO 00OpY/IOBaHMS JIJIsi y4acTKa HEOOXOJUMO 3HATh
CYMMapHO€ HOPMHUPOBOYHOE BpEMs TEXHOJOTHUYECKHUX OIEpalui,
BEITIOTHSIEMBIX ITPH 00pabOTKe BCe HOMEHKIIATYPHI JeTajeil ydacTka Ha
CTaHKaX JaHHOTO THIIOpa3Mepa

N K Ko Ko
$rx =Ztm§5 N1+Zt”’§8 N, +__.+%,(1.18)
1
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n
K
rue Z T, — CyMMapHOe HOPMHUPOBOYHOE HITY4HO-
1

KaIbKYJIAIIMOHHOE BpeMsi O0OpabOTKM Bceld HOMEHKJIATYphI
neTanedl  ydacTka, o00pa0aThlBaéMbIX Ha CTaHKE JaHHOTO
TUIIOpa3Mepa, uac;

n
K
Z T, . — CyYMMapHo€  HOPMHPOBOYHOE  ILUTYYHO-
1

KaJIbKYJISIIMOHHOE BpeMsl, pUXoAsIieecss Ha 00paboTKy AeTanu
Nel Ha cTaHKe JaHHOTO TUIIOpa3Mepa, MUH;

n
K
ZT wm2  —  CYMMapHOe  HOPMHPOBOYHOE  IITY4HO-
1

KaJIbKYJSILMOHHOE BpeMsl, IpUxoAsiieecs Ha 00paboTKy Aetanu
No2 Ha cTaHKe JaHHOTO TUIIOpa3Mepa, MUH;

n
K
Z Tpon— CyMMapHoe HOPMHPOBOYHOE LITYyYHO-
1

KaIIbKYJISAIIMOHHOE BpeMsl, MPUXOo/sIeecs: Ha 00paboTKy AeTau
Nen. Ha cTaHKe TAHHOTO TUIOpa3Mepa, MUH;

N1 +~ N, — roJioBasi mporpaMmMa BBIITyCKa COOTBETCTBYIOILIUX
JeTalnel mo HoMeHKIaType

ydacTka (IIT.).

K
IIpu onpenenenun ztmm CyMMapHOro HOPMHPOBOYHOI'O

MITYYHO-KATBKYISIHOHHOTO BPEMEHH, MPUXOIAIIErocss Ha 00paboTKy
netamu Nel (st koTopoit paspaboTaH MOAPOOHBIN TEXHOIOTUUECKHUMA
MPOILIECC), CIENYeT CIOXKUTh HOPMBI IITYYHO-KaJIbKYJISIHOHHOTO
BPEMEHH TE€X OIepaluii TEeXHOJOTHYECKOTO TpoIecca, KOTOphIe
BBITIOJTHSIOTCS Ha CTAHKE JJAHHOT'O THUIIOpa3Mepa, T.€.

Ztuljml :tuljm.OS + tuljm.lS +..t tuljm.lZS’ (119)

K
rie Ztmm_l— CYMMapHO€  IITYYHO-KaJbKyJSALMOHHOE  BpeMs

OTIepAITUii, BBITOTHIEMBIX HA CTAHKE JJAHHOTO THITOPa3Mepa;
05, 15 u 125 — HOMepa omepaluii, BHIMOJIHIEMbIX Ha CTaHKE
JTAHHOTO THITOpa3Mepa.

Ilpu  ompeneneHnu z th .. Z t* = cymmapHoro

HOPMUPOBOYHOI'O0 HITYYHO-KAJIBKYISIHUOHHOTO BPEMCHU JIA OCTaJIbHOH
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5.7. Ha ocHOBaHWU TUIAHUPOBKU YTOYHSIIOTCS MPHUHSTHIE
HIUPUHA, JUIUHA | yucio nposeTos. [llupuna nponeros (T.e. paccTosHue
MEXKIy OCSIMU KOJIOHH B MOINEPECYHOM HANPABJICHUM MPOJIETA) 3aBUCHUT
IIaBHBIM  00pa3oM OT TabapuUTHBIX pa3MEpoB  MPHUMEHSIEMOTO
obopymoBaHus, CpeAcTB TpaHcmopta. Hambomee pacmpocTpaHeHBI
pa3Mephl MIUPUHBI IPOJICTOB IJIs1 MEXaHUYECKUX 1eX0B 18 u 24 M.

Paccrosnue Mexay OcAMH  KOJIOHH B HPOAOJIBHOM
HaNpaBJieHUH Ha3bIBAEMOE IIaroM KOJIOHH, Yallleé BCEro MPHHUMAETCS
PaBHBIM 6 U 12M B 3aBHCHUMOCTH OT pOjJia MPUMEHSIEMOT0 MaTepuaa s
3/1aHUS, €0 KOHCTPYKIIUU U HArPy30K.

Paccrostnuss Mexmay OCAMH KOJOHH B TIONIEPEYHOM U
MPOJOIHLHOM HAIPABIEHUSX 00pa3yIOT CETKY KOJOHH. B MexaHmdecKknx
nexax OoJiee 4acTo MPUMEHSIOTCSI CETKH KOJIOHH, paBHbIE 18%6 u 24x6
M uin 18x12 u 24%6 M.

JnnHa mponeTa ompenaensercs (cUuTas MO €ro MPOJOIBHOU
OCH) CYMMOH  pa3MepoB, IIOCIEJOBATEIIBHO  PACIOJIOKEHHBIX
MPOU3BOJCTBCHHBIX M BCIIOMOTATENBHBIX OTHCICHUM, IPOXOJOB U
JIPYTHX y4acTKOB 1exa. /[mrHa mponeToB A0rKHA OBITh KpaTHA pa3Mepy
mara KOJIOHH W OJMHAKOBOW I BCEX IPONIETOB (32 HEKOTOPBIMHU
WCKITIOYSHUSIMN).

YcTaHOBHUB HEOOXOUMYIO TUPUHY MPOJIETOB, UX JUTHHY U KO-
JUYECTBO, OMPEIEIAIOT pa3Mep MOTPeOHOH IUIomaan MPOU3BOICTBEH-
HBIX (CTAaHOYHBIX) OT/ICIICHHIM, 11eXa.

5.8. [lokazateneM, XapakTEPU3YIOIINM HCIIOJIb30BaHUE TTPOU3-
BOJICTBEHHOM TIIOIIAI MEXaHUYECKOTO IIeXa, SIBIISETCS YelbHas IUIO-
maab, T.€. TIOMAIb (BMECTE C MPOXOJaMu), MPUXOIAIIAsICS B CpEeTHEM
Ha oauH cTraHOK. OHA TIOMydaeTcs IMyTeM JMeJeHUs OOImel IUTOIIauu,
3aHATOW CTaHKaMH C MPOXOJAaMH, HA YUCIIO CTAHKOB, PaCIOJIOKEHHBIX
Ha Hell. CpelHss BEeTMYMHA YASTbHON IIOMAANA COCTABISET AJI MaJbIX
crankoB 10...12, cpemguux - 15...25, kpymubix - 30..45 M Ha oauH
cranok. K mansiM otHOCsTCS cTanku 10 1800800 MM, K cpeHUM - 10
4000%2000 MM, k kpynHbIM - 70 8000%4000 MMm.

6. OBLLIAA ITNTAHMPOBKA MEXAHMYECKOI'O LIEXA

Bce otnmeneHus 1exa pacroyiararoTcs IO HAIPaBIICHUIO
00IIIer0 TPOMU3BOACTBEHHOTO TIOTOKA B ClIeAyIOeM mopsiake (puc.11):

a)  TpW CIUHUYHOM K CEPUHHOM IPOM3BOJICTBE IIE€XOBOM
CKIIQJl MaTepUaioB W  3arOTOBOK BMECTE WJIH CMEXHO C
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KOJIOHHBI B JIBYX HaIpaBJIECHUIX (PUKCUPYIOT MECTOPACIIOIOKEHUE CTaH-
Ka B IIeXe.

5.5. Tlpum paccraHOBKE CTaHKOB HAaJ0 PYKOBOJCTBOBATHCS
HOPMaJIbHBIMH Pa3MepaMu MPOMEKYTKOB (Pa3phIBOB) MEKAY CTaHKaMH
B NPOJIOJIBHOM M IOIIEPEYHOM HaNpaBJICHUSIX U pa3MepaMu PacCTOSHUM
OT CTEH U KOJIOHH.

[Ipu uTaHUPOBKE CTAHOYHOTO OOOPYAOBAHUS CIEIYET COOIIO-
JaTh MpUBEACHHBbIE B Ta0i.4.3 MUHUMAalbHbIE PACCTOSHHUS MEXIY
000pYyZOBaHUEM U IEMEHTAMHU 3[JaHUH, UMes B BUIY CIIEAYIOIIEE:

a)  MHHUMaJbHBIE PAcCTOSHMS yKa3aHbl OT KpalHUX
MOJIOKEHUH JBIKYLIMXCS YacTed CTaHKa, a TaKkKe OT MOCTOSHHBIX
OTpakICHHUI;

0)  yKkazaHHBIE  pacCTOSIHUSI ~ MEXAYy  CTaHKaMH  He
YUUTHIBAIOT IUIOMIAAKH JUIS XpaHEHUsl AeTallell y CTaHKOB, a TaKXke
YCTPOMCTBAa JJIsl TPAaHCIOPTHUPOBAHUS [JeTajed MeXAy CTaHKaMu,
KOTOpbIC NPUHHMAIOTCS JOMOJIHUTENIFHO B 3aBHCUMOCTH OT YCIIOBHM
TUTAHUPOBKH U XapaKTepa MPOU3BO/ICTBA;

B) TpPH Pa3HBIX pa3Mepax pAOOM CTOSIIMX CTAaHKOB
paccTosIHUS MEXAY HUMHU IO (GPOHTY NPHUHUMAIOTCA HAUOOJBIIUMH W3
PEKOMEH/TYEeMBIX JUUIsl STHX CTAHKOB;

r) B OT/AENBHBIX CJy4YasX B 3aBHCUMOCTH OT YCIOBUH
IUTAaHUPOBKH, MOHTa)Ka WJIM JEMOHTaXa CTAHKOB PACCTOSHHUS MEXIY
CTaHKaMHU  MOTYT OBITh  yBEJNMYEHBl TPH  COOTBETCTBYIOLIEM
000CHOBAHUU;

1) MecTo pabodero y craHka BO BpeMsi pabOThl 0003Ha4YaeTcs
Ha IulaHe KpyxkoM (D500 MM B COOTBETCTBYMOLIEM MaciiTade),
MOJIOBUHA KOTOPOTO 3alTPUXOBBIBAETCS, IMPH 3TOM CBETJAs YacTb
Kpy’XKa, O3HA4aromero JWio pabouero, MOmKHA OBITH obOpamieHa K
cranky. lllupuna paboueii 3051 epes ctankoM - 800mm (puc.2).

5.6. Pa3meps! TIaBHBIX MPOJOIBHBIX MPOE3IOB M MPOXOOB
MEXJy CTaHKaMH, MpeAHAa3HAYeHHBIX JUISI  TPAHCIOPTHPOBAHUS
MaTepuajoB, W3AENMH W JBIKEHHA JIIOAeH, omnpenensercs B
COOTBETCTBHU C Ta0apuTaMH MPHUMEHSIEMBIX TPAHCIOPTHBIX CPEICTB
(pyuHble, S3JEKTpHYECKHe, POJIbIaHTH, KOHBeWepbl u jp.). Illupuna
mpoes3a NpUHUMaeTcs MO pa3Mepy, HeoOXOAMMOMY Uil HIPSMOrO
MPOX0/1a TPAHCIIOPTHBIX CPEACTB, C YIETOM IIPOMEKYTKOB MEXKIY HUMHU
U PacIoJIOKEHHBIM 000PY0BaHUEM.

PaccrosHue A Mexay cTaHKamMu II0 IIMPUHE IJIaBHOTO
npoes3aa (MM MpoXona) U JBMKEHHS TPAHCIOPTa B 3aBUCHMOCTU OT
PacIoyIOKEHHUs CTAHKOB II0 OTHOIICHHUIO K IIPOE3Ny ONpelessercs IOo
JTaHHBIM Ta0II. 4.5.
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HOMEHKJIATyphl JeTajeil, oOpabaThiBaeMbIX Ha YYacTKe Ha CTaHKe
OIHOTO  THIOpa3Mepa, MOXXHO  BOCIOJNB30BATHCS  W3BECTHBIM
COOTHOIICHUEM TPYAOEMKOCTEH, YUUTHIBAs pa3Inyue AeTallel Mo Macce

[3]

Dtinn _ (G )

Z twm.l Gt)l ,

K
rue: Zt - CyMMapHO€ IITyYHO-KaJIbKYJSIHOHHOE BpeMs

wm.n

omepauuii 00paboTku netaneid Nel, BBIIONHSEMBIX HA CTaHKE
JIAHHOTO TUIIOPa3Mepa;

Ztmm.l - CYMMAapHO€ IITY4YHO-K&JIbKYISILIUOHHOE BpEMs
omepamuii 00paboTku netaneit Nel, BRIIOTHAEMBIX Ha OTHX XKe
CTaHKax;

G,, - macca neranu Nel;

G,, - Macca geramu Nen;

OmnpeneneHne  CyMMapHOTO  IITYYHO-KaJbKYJSLHOHHOTO
BpEMEHH ollepanuii oO0pabOTKH OCTalbHOW HOMEHKJIATYpHl JieTajeH
ydacTKa MpoBOJUTCS IO GpopMyIe

2

Zt:ftm.n = Ztu]jml -3 Gc)n [ (120)
G()l

[ToTpebHOE KOIMYECTBO TPOHM3BOJCTBEHHOTO OOOPYIOBAHUA
JAHHOTO THIIOpa3Mepa Ha ydacTKe onpeaessiercs mo Gpopmyie

> TE,
1

pacil = q) ' (121)
0
rac Cpacql - PaCYC€THOC KOJIMYECTBO CTAHKOB JJAHHOT'O THUIIOpasMeEpa
Ha Y4acCTKe;
n
K
Z . Tmm - CyMMapHo€ HOPMHPOBOYHOC IOTYYHO-
1

KalIbKYJIAIMOHHOE BpeMs BCe HOMEHKJIATYyphl JAeTajei
y4acTka, 00padaThIBaEMBIX Ha CTAHKE IAHHOTO TUTIOpa3Mepa;
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@, - neiictBuTeNnbHBIN (HOHI BpEMEHH CTaHKA.

HOJ’Iy‘ICHHOC pacueToOM KOJINYECTBO CTAHKOB OKPYTJIACTCA 10

11€JIOT0 YHCIIa, HA3BIBAEMOT0 MPUHATEIM ynciioM crankoB C npun 1 -

Ecimu pacueTHOE KOJIMYECTBO CTAHKOB IIPEBBIMIAET LIETOE
gucio He Oonee, ueM Ha 0,05 + 0,1, To clieAyeT U3bICKaTh BO3MOXHOCTh
OKpPYTJICHHSI B MEHBIIYIO CTOPOHY, MEPECMOTPEB COOTBETCTBEHHO
YCJIOBHSI BBITIOJIHEHHUS OTIEpaIiii (OCHACTKY, PEXKHMBI PE3aHUS U T.1.) C
HENbI0  YMEHBIICHHS  CYMMapHOTO  IITYYHO-KAJIbKYJISIIIHOHHOTO
BpPEMEHH.

Jlns ompejeneHus CTENEHH 3arpyKEHHOCTH [0 BpPEMEHH
CTaHKOB JAHHOTO THITOpa3Mepa MOJIb3YIOTCs KO3(DGDHUIUEHTOM 3arpy3Ku
o0opymoBaHus. OTOT KOIPQHUIMEHT ONPEHCIsICTCS OTHOIIECHUEM
PacYeTHOTO YnCIia CTAHKOB K TIPHHATOMY.

C act.
K, = Cp_l , (1.22)

npunl

[ToTpebHOE KONMYECTBO IMPOM3BOJCTBEHHOTO 00OPYIOBaHMUS
Ha yJacTKe onpeznensercs no popmyie

Ch.=Copi ¥ Copo ¥+ Copn = ZCW“ , (1.23)

yu npun n

Cpenunii k03)HUIHEHT 3arpy3Kd 000pyI0BaHUS MO y4YacTKy,
OT/ICJICHHIO WJIH IIEXY

C y
KScp = %Cpa‘
npun

1.5. PacueT 06opynoBaHusi cOOPOYHOIO y4acTKa

[Ipu npoekTupoBaHHU COOPOYHO-TIEPEOOPOUHBIX YUACTKOB
HEOOXOIMMO CTPEMHTHCS K OpraHHM3allud IOTOYHOH COOpKH, MpH
KOTOpOH COOpPOYHBIN MPOIIECC PACUICHSAETCS HA OT/ENbHBIE OTEPAIIHU.
CraumonapHass cOOpka TpUMEHSETCSI B TOM CIydae, KOTJa
KOHCTPYKITUS y3JIa HE JTAeT BO3MOKHOCTH OPTaHU30BaTh MMapaylIebHYIO
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HanboJiee pacHpoCTpaHEHHOTO obOopymoBanus B MacmTabe 1:100 u
1:200 mpu pa3paboTKe MIAaHUPOBOK PACKIAABIBAIOT HA TIJIAHE B TIOPSIKE,
COOTBETCTBYIOIIEM XOJY TEXHOJOIHYECKOro MpOoIecca, OMpPEAesIOT
METO/BI MOJa4YM 3arOTOBOK, HAMEUYAIOT MECTa KOHTPOJIbHBIX ITyHKTOB,
CpeJcTBa MEXOTEPAIIHOHHOTO TPAaHCIIOpTa U T. 1. BpeMeHHO rabaputhsl
3aKpeIUIIFOT Ha IUlaHe OynaBkamMu  WiM  KHomkamu. llocie
OKOHYATEIILHOTO PEIICHHS BOMPOCOB IUIAHUPOBKU TabapUThl OOBOISAT
KapaHIaIioM.

5. COCTABJIEHUE IIVIAHHMPOBKN OBOPYIOBAHUA

5.1. [llexoBele TUTaHBI  PACHOJOXKEHHS  00OPYHOBaHUS
ucnonusaoT B MacmTabe 1:100 wmu 1:200, a maHUPOBKHU OTAETHHBIX
Y4acTKOB M pabouux MecT - B Macmrade 1:50.

5.2. Texuomormyeckoe  00OpyJOBaHHE  Ha  IJIaHaX
n3o0paxkaeTcsl MO KOHTypaMm ¢ Y4€TOM, KpalHUX IIOJOKECHHU
JBIDKYIIUXCS 9acTel (IepeMelleHre CTOJIOB CTAHKOB, OTKPHIBAIOLIIXCSI
IBEpeH, OTKUIHBIX KOXKYXOB M NIPUMEHEHUE JUIMHHOMEPHBIX 3arOTOBOK
- IPYTKOB Tipy 00pabOTKe Ha PEBOIBBEPHBIX CTaHKAX M Jp.). KOHTypHI
000py/IoBaHUS HA IUIAHAX JOJDKHBI M300paXKaThCs YIPOINEHHO, 0€3
BBIUEPUMBAHUS M3IHUILHUX ITOAPOOHOCTEH.

5.3. Tlpm oOpaboTke pgeranedl MapTHAMH, a TaKXKe IPH
00paboTKe AeTaneii OONBIINX pa3MepOB HEOOXOAMMO MpeyCMaTpUBATh
MeCTa JUlsl PACIOI0KEHHUS ITUX JIeTallell Y CTAHKOB.

Kpome Toro, HeoOX0AMMO MpPEayCMOTPETh MECTa Y CTAaHKOB
JUIsL pabodyero CTOJIMKA, JIy4llle BCEro IepelBHKHOTO, Ha KOTOPOM
pacKIaabIBalOT HEOOXOJMMBIE JJIsi Pa0OTHl MHCTPYMEHTHI, YEPTEXKHU H
MHCTPYMEHTAIIbHBIC KapThI.

Hamo umeTh B BHjIy, Y4TO Y€M paldOHAIbHEE YCTPOSHO pabo-
Yyee MECTO, TeM MEHbIIEC HENPOH3BOAUTEIBHBIC TTOTEPU BPEMEHH IpH
pabore. IlpaBuinbHas IUIAHMpPOBKA paboyero Mecra, HaJuIeKaras
HO/rOTOBKA M CBOEBPEMEHHOE OOCITY)KMBAaHHE €ro SBISIFOTCS IJIaB-
HeWmmmu (hakToOpaMu MOBBIIICHHUS TPOU3BOIUTEILHOCTH TPY/IA.

5.4. Tlpu cocTaBiIeHUH TUIaHA PACIIOJIOKEHUS CTAHKOB CJIEIyeT
KOOPJIMHUPOBATh HX TOJOXKEHHE OTHOCUTEILHO KOJIOHH TpOJieTa
(IpOJIETOM HAa3bIBACTCS YacTh 3aHMS, OIPaHHYCHHAs B IMPOJOJIHEHOM
HANpaBICHUH JBYMs IMapauICIbHBIMU DPAIaMU KOJOHH). DTUM JIO-
CTUTAETCSI BO3MOXKHOCTh TOYHOTO OIPE/ICTICHNSI MECTa KayKI0ro CTaHKa
HE3aBHCHUMO OT IOJIOKCHHS COCEIHHX CTAHKOB. KoJIOHHaM B KaXJoM
npoJieTe TPUCBAMBACTCS HOMEp. PacCTOSHUST OT  OIpeAeIeHHOM
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IUIAaHUPOBKAaX JOJDKHBI OBITH IPENYCMOTPEHBl KpaTdailliue IyTH
HEepeMEICHNUs 3ar0TOBOK, JAeTalleil, y3JI0B B Ipoliecce MPOU3BOJACTBA,
WCKITIOYAIOIIEe BO3BpaTHBIE MABIDKCHHS. [ py30HOTOKM HE IOJDKHBI
HepeceKaTbesl MEeXIy coOOoM, a TakKe He MepeceKkaTh U He MEepeKphIBaTh
OCHOBHBIE IIPOE3Mbl, HPOXOAbl U JOPOTH, IpeAHA3HAYCHHbIE [UIS
JIBIDKCHHUS JIIOJICH.

3.6. [lpu pa3menieHHH CTaHKOB B JIMHUM HEOOXOAMMO Tpe-
IycMaTpHuBaTh KpaTJaiIlue MyTH IBMKEHUS KaXKA0H JeTanu B mpoiecce
00paboOTKH K He JIOMyCKaTh OOPaTHBIX KONBLEBBIX WM TETICO0pa3HbIX
JBIDKEHHUH, CO3JAIOIIUX BCTPEYHBIE TMOTOKH W  3aTPyTHSIOMINX
TPaHCIIOPTUPOBaHNE 00padaTHIBAEMBIX JIETaJICH.

3.7. IlnanmpoBka momkHAa OBITH "THOKOH'", T.e. HEOOXOAMMO
MpeaycMaTpuBaTh BO3MOXXHOCTH TEPECTAHOBKH OOOPYAOBaHHS IPH
W3MEHEHUH TEXHOJIOTMUYECKHX MPOLIECCOB.

3.8. Kpureprem OLEHKH KauyecTBa BBIIIOJHEHHBIX U MPUHATHIX
TUTAHUPOBOK JIOJDKHBI  CIYXKHTh TIOKa3aTeld CbheMa MPOAYKLUUH C
€IMHUIIBI TUIOMIA TN, 000PYAOBaHUS U C OTHOTO pabodero.

4 . METO/Ibl COCTABJIEHUA IINTAHMPOBOK

Juis cocTaBieHUs] TJIAHUPOBKHU II€Xa BBIYEPUMBAIOT B COOT-
BETCTBYIOIIEM MacmuTabe IUIaH KOpIyca Iiexa ¢ H300pakeHHeM
CTPOUTENBHBIX 3JIEMEHTOB. Ha 3TOM milaHe pasmenaroT IUIomaan Beex
YYaCTKOB M CIYXO IIeXa, YKa3blBalOT MAarucTpalbHble NPOE3Ibl U
MPOXO/IBI.

Ha mane yyacTka mpoM3BOAAT pacCTaHOBKY OOOPYZOBaHMS U
pabouux MecT, MONB3YCh YCIOBHBIMU H300paKeHUSIME 000pYyI0BaHUS
W JIPYTHX SJIEMEHTOB, BHIIMOIHEHHBIX B COOTBETCTBYIOIIEM MacIITade.

B Hacrosimee BpeMs B NIPOEKTHOM NPAKTHUKE HAXOAUT
MPUMEHEHHUE CIEeIYIOLINE METOIbI COCTABICHHUS TNTAHUPOBOK:

1) MeTon MIOCKOCTHOTO MAaKETHPOBAaHHUS C HCIIONB30BaHHUEM
OyMaKHBIX WJIM KapTOHHBIX BBIPE3HBIX Ta0apUTOB; TEMIUIETOB -
rabapuToOB,  BBIIOJHEHHBIX HAa IPO3PAavyHON IUICHKE; MAarHUTHBIX
TEMIUIETOB, BBITIOJIHEHHBIX C TPUMEHEHUEM MarHUTHOW PE3HHBL;

2) meron OOBEMHOTO MAaKETHPOBAaHUS C WCIOIH30BAHUEM
MPOCTPAHCTBEHHBIX MOJIENEH
0o0OpyZOBaHMs, BBINOJHEHHBIX W3 JIepeBa, IUIACTMACChl, THUIICA,
MarHuTHOM PEe3UHBI U T 1.

HauOonsbiee pacmpocTpaneHre UMEET METOJ IUIAHUPOBKH C MOMOILBIO
OyMaKHBIX WM KapTOHHBIX rabapuToB 000pynoBaHus U (yHIAMEHTOB,
KOTOpPbIE M3rOTOBIIIOT C IIOMOIIBIO KaTaloroB U 4YepTeXed 3aBOJOB-
W3rOTOBUTENCH JAaHHOTO oOopynoBaHus. WM3o0paxkenus rabaputos
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cOOPKY OTIEIBHBIX MOTY3I0B Ha PA3IMYHBIX pabOYNX MECTax.

IIpu moTouHO# cOOpPKE KOIMIECTBO COOPOUHBIX padOUNX MECT
M ; wanorounoit muEMN

(1.25)

rne T - cymmapnas TooBas TpyI0eMKOCTh COOPKH y3IIOB B
YeNoBEeKO-4Yacax;

(D,, . - TOJIOBOM JICHCTBUTENIbHBIN (DOHJT BpeMEHH pPadouero
MecTa B yacax;

II - cpennss nnotHOCTH PaboTHI, T.e. KONHYECTBO pabOdHX,
OJTHOBPEMEHHO y4YacTBYIOIIMX B COOpKE y3/1a Ha OAHOM paboueM MecTe,
m=2+5.

Ipu cranuoHapHOW COOpPKE KOJMYECTBO CTCHJIOB WJIH YHCIIO
enmann obopynosanns Cgg 11 obecreueHus TOIOBOM MpOTrpaMMbI
MOJICYUTHIBACTCS 10 hopmyiie

T,
ch — cb. ,
. ®d.cm.K .co
(1.26)
rac Tcﬁ. - CyMMapHasa roaoBast Tpy4J0E€MKOCTb C60pKI/I Y3JIOB B

YCIOBCKO-Jacax,

D

ad.cm.

creHja B vac [4];

- FOJIOBOM JIEUCTBUTEIIbHBIN (DOH BpeMEHU pabouero

K - cpenuuit K03 punreHT 3arpy3Ku cOOPOYHOrO CTEH .

3.¢0.

2. OBIIME YKA3AHIA K COCTABJIEHHIO ITNTAHMPOBOK.
OBOPYIOBAHNM

[lnmanupoBka oOopynoBanus - 53To IwaH (Tpaduyeckoe
M300paKCHHE Ha YEPTEKE) PACIOIOKEHUS 000pymoBaHUS, paboOdHMX
MECT, IPOE3JI0B U MPOXOA0B B COOTBETCTBYIOIIEM MacIITade.
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CocTaB TEXHOJIOTHIECKOTO 000pYAOBAHHUS I1€Xa OMPEIACISICTCS
XapaKTepOM H3TOTOBJISIEMBIX HU3JENNH, TEXHOJIOTHYECKHM IPOIECCOM,
00BEMOM U OpraHu3aIrei MPOU3BOICTBA.

Jns 1exoB CepuMHOrO M MaccoOBOTO ITPOM3BOJICTBA CTaHKHU
pacmojaraloTcsi MOCIIeJOBATEIbHO B COOTBETCTBHU C TEXHOJIOTHYEC-
KHMH OTIEpaIUsIMU JJ1s1 00pabOTKU OJTHOMMEHHBIX WJIM HECKOJIBKUX pa3-
HOWMEHHBIX JETale, WMEIOUMNA CXOXKUHA NOpANOK OIepanui
00paboTKH.

IlocnenoBarenpHbIl NEpPEXon AETadd CO CTAaHKA Ha CTaHOK
00pasyeT TEXHOJIOTHYECKYIO JTHHHUIO MU TEXHOJIOTHYECKYIO "IenmouKy".

CraHKH pacrionararoTcs B IPOJIETe B JBa, TP U YETHIpE psizia B
3aBHCHMOCTH OT pPa3MEpOB CTAaHKOB W IIUPHHBEI Tponera. KpymHabie
CTaHKM CTaBSITCS B IIPOJIETE B JIBA Psiia, CPEIHUE - B ABA, TPH, MEIIKHUE -
B TPU-UETHIPE psja.

Cranku MOTYT OBITH YCTaHOBJICHBI BJOJH IPOJIETA, MOMEPEK
HETOo WX TI0J] YTJIOM.

Haubonee ymoOHOe W yacTo BcTpeyarolieecs PacrojoKeHUe
OOJIBPIIMHCTBA CTAHKOB - BAOJNB mpoiieTa. [lomepednoe pacmoliiokeHue
MIPUMEHSCTCS B CIy4ae, KOTAa MPH 3TOM MOXET ObITh JOCTUTHYTO Tyd-
I1ee UCIOJIb30BaHME TUIOMIAIA WK KOT/Ia PHU MPOI0JIBHOM PaCIOIoKe-
HUY MOJIyYarOTCs CJAUIIKOM OOJIbIINE, HE BHI3BAHHBIC HEOOXOIMMOCTHIO
MOXO0/IbI, a OOoJbIIIee KOJIMYECTBO PSJIOB CTAHKOB He pa3memnaercs. [lpu
TaKkOM PACTOJOKEHUU IJIs MOAXOJa K CTAaHKaM OCTAaBIISIOTCS IIOTe-
pEeYHBIC POXO/IBI, KOTOPBIE CITYKAT YIS TIOCTaBKH JIETANICH Ha TEIEKKAX
K pabodnM MecTam.

PacrionoxxeHne 1oj yriioM MPUMEHSIETCS Ui PEBOIBBEPHBIX
CTAaHKOB M aBTOMAaTax IpH MPYTKOBOW paboTe, IUisl MPOTSIKHBIX, pac-
TOYHBIX, HPOJOJIBHO-CTPOTAJIbHBIX, MPOJI0JIbHO-DPE3CPHBIX U MPOIOIb-
HO-NINTN()OBATEHEIX CTAaHKOB M OOCIIEUMBACT ITy4lllee HCIOJIb30BaHUE
mIomaseii. PeBobBepHBIE CTAHKH M aBTOMATHI IIPH MPYTKOBOM padoTe
cTaBATCA oA yriioM 15 - 20° wm HeCKOJBKO OOJBINE B 3aBUCUMOCTH OT
WUPUHBL U JUIMHBL OTBOJUMOM MOJ HUX IUIOMIAAM; MpU 3ToM OHU
pacrosaraloTcs 3arpy304Hoil cTopoHoM k mpoxony. [Ipu pasmemenuu
3THUX CTaHKOB B IIAXMaTHOM IIOPSAKE HEOOXOJUMO OOCCIeUUTh
BO3MOYKHOCTB TIOJIX0J[a K HUM C JIBYX CTOPOH (puc. 8).

IIpu Bcex BHIAX pacrioIOKEHUs CTAHKOB pabodyue MecTa cie-
IyeT TpeaycMaTpuBaTh CO CTOPOHBI IPOXOHa, 4YTO oOyerdaer o00-
ciIyxuBaHHue pabodero mecra (0OMeH MHCTPYMEHTa, Io1ada 3ar0TOBOK,
MpUeMKa JieTalleil, THCTPYKTaX U TIp.).

B MOTOYHBIX NUHUSIX CTAHKU CTaBSITCS MapauIeIbHO WU Tep-
NEHIUKYISPHO pONbranry (WM KOHBEWepy), CTaHKH MOTYT OBITh
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BCTPOEHBI B JIMHUIO POJIbraHTa. B NMOTOYHOW JTUHUM MOXKET OBITh OIUH
PSA CTAaHKOB - WM JBa Psfa, KOTJa AeTaidb MEePEeXOAUT C OJHOTO psla
CTaHKOB Ha Jpyroi. IloToyHas JMHUS MOXKET OBITh MPAMOW C JBYMS
MapajuIeTbHBIMU TIOTOKAMH JeTaJlei.

B moTouHBIX TWHUAX TpH 00paboTke meraneil ¢ OOMbIITUM
KOJIMYECTBOM OTEpalui JUTMHA MOTOYHOW JIMHUKM CTAaHKOB IMOJy4YacTCsI
3HAYUTENbHOW. B 3TOM ciy4ae TIOTOYHOW JIMHUM  TPUIAOT
3urzaroodpasHyro ¢opmy ¢ TeM, YTOOBI BBIPOBHATH €€ JIJIMHY C
MOTOYHBIMH JTUHUSIMH PYTHUX JE€TaNed W 9TOOBI BBIXOJ C HEE TOTOBBIX
JeTalied TPUXOAWIICS B HANPABJICHUW, OOIIEM JIJII BCEX MOTOYHBIX
muHuiA. [lpuMepsl pacmonoxeHus 000pyIOBaHUS B MOTOYHBIX JIHHUASX
MpUBEICHBI Ha puc. 1.

3. TPEBOBAHUS I[TPU COCTABJIEHMU ITNTAHMPOBOK

CocTaBieHHE IUIAHUPOBKH SIBISIETCSI BEChMa CIOKHBIM H
OTBETCTBEHHBIM JTallOM TPOEKTUPOBAHUS, KOTAA OJHOBPEMEHHO
JOJDKHBI OBITH  PEIIEHBI BOTPOCHI OCYIIECTBICHUSI TEXHOJIOTMYECKHUX
NPOLIECCOB, OPraHW3allM¥ IPOHM3BOJICTBA W OKOHOMHUKH, TEXHUKH
0e3omacHOCTH, BbIOOpa TPAHCHOPTHBIX CPEJCTB, MEXaHHM3ALUH U
aBTOMATH3allUK [TPOU3BOJICTBA.

Ilpm cocraBieHMM TUIAHUPOBOK  JIOJDKHBI  YYUTHIBATHCS
CJIe/TyIOIIe OCHOBHBIE TPEOOBAHUS:

3.1. ObopynoBaHue B LIeXe JIOJHKHO pacrolaraTbcs B COOTBET-
CTBUM C TIPHHSATOH OpraHU3alliOHHOW (OPMOH TEXHOIOTHYECKUX
npoueccoB. [Ipn 3TOM HYKHO CTPEeMHUTBCS K  PaCIOIOKEHHIO
TEXHOJIOTHYECKOTO O000pYJIOBaHMsT B TIOPSIKE ITOCIEI0BATEIBHOCTH
BBITOJIHEHNSI TEXHOJIOTMYECKUX OIepauuil o0pabOTKH, KOHTPOJIS H
cIavH JeTaleH.

3.2. lns coONMOJICHUSI CAaHUTAPHBIX M CTPOUTEIBHBIX HOPM
000pyZIoBaHKE JIOJDKHO PACIIONAraThCsi B COOTBETCTBHH C OTPACIIEBBIMU
HOPMaMH TEXHOJIOTHYECKOT'0 IPOSKTUPOBAHUS.

3.3. [lnanupoBka 00OpYJOBaHHS JOJDKHA MpPETyCMaTpUBAThH
COOJII0/ICHHE YIeTbHBIX HOPM TUIOMIA IEH.

3.4. PacionoxxeHne o00OpynOBaHUs, MPOXOAOB M MPOE3I0B
IOJKHO oOecreyrBarh ya00CTBO W 0E€30MacHOCTh pPabOTHI; BO3-
MOKHOCTh MOHTaXka, JEMOHTa)ka M PEMOHTa 00OpYIOBaHUS; yI00CTBO
MOJa4M 3ar0TOBOK U MHCTPYMEHTA; YI00CTBO YOOPKHU CTPYIKKH.

3.5. [InannpoBka 0OOpyAOBaHMSI HOKHA OBITH YyBsI3aHA C
HNPUMEHSIEMBIMU MOBEMHO-TPAHCTIOPTHBIMHU CpEeICTBaMH. B
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Bomnpocs! k 3auery.pdf

BomnpochI Kk 3a4eTy M0 NPOEKTHPOBAHUIO IIEXOB

1.Ha3zoBHuTE OCHOBHEBIE 3TaIIbI IMPOMU3BOJACTBCHHOI'O ITpOIECCAa.

2.Ha3zoBute (opMbl OpraHu3aiy MpOU3BOICTBEHHBIX IPOIIECCOB U JAUTE UM KPATKYIO
XapaKTEPUCTUKY.

3. JlaiiTe onpeneneHus ICUCTBUTEIHLHON U MPOSKTHOW MOIIHOCTEH MEXaHOCOOPOUHOTO IIeXa.
4. Yto Ha3bIBaeTCs paboyeii mo3uieid, Iporu3BOJACTBEHHBIM YYaCTKOM, IIEXOM?
5. UeM oTanyaeTcss KOMIIOHOBKA 11eXa OT IJITAHUPOBKU?

6. HazoBuTe cocTaB u cofiepKaHHE 3a/1a4, PEIIaeMbIX IIPU IPOEKTUPOBAHUHM MEXAHOCOOPOUYHOTO
nexa.

7. Ha3oBHUTE OCHOBHBIE 3Tallbl IPOLECCA IPOEKTUPOBAHUS MEXAHOCOOPOUHOTO LEXa.
Ha3zoBute TUIIBI TPOM3BOICTBA U JJaliTe UX XapaKTEPUCTUKY.

8. CopmynupyiiTe OCHOBHBIE TPEOOBAHUS K TEXHOJIOTHYECKOMY 000Dy I0BAaHUIO
MaIIMHOCTPOUTENBHBIX 1IeX0B. UTO sABIIsEeTCS KpUTEpUEM BbIOOpa cocTaBa 000pyaoBaHus?

9. HazoBuTe mporpeccuBHBIC BUABI 000PYIOBAHUS JIJIi OCHOBHBIX BHOB ITPOHU3BOJICTBA.
10. Kakoga crpykrypa ['TIC? KakoBbl OCHOBHBIC HCTOUYHUKH UX 3D PEeKTHBHOCTH?
11. B yem cyTh MeTOJa MPOEKTUPOBAHUS IO TOUYHOM, MPUBEACHHOMN U YCIOBHOM mporpamm?

12. Yto Takoe TpyI0EMKOCTh U CTAHKOEMKOCTb 00paboTku? Kak cBsi3aHbl MeXAY COO0M 3TH
BEJIMYMHEI.

13. Yto Takoe k03P PUIIMEHT MPUBEICHHS, KaK €T0 onpeAeanTs? UTo Takoe nprBeIeHHAS
nporpamMma?

14. Kak OIIPEACIIUTD YUCJIO CTAHKOB U pa6oq1/1x MECT IIpU ACTAJILHOM IIPOCKTHUPOBAHNUN
Y4YaCTKOB U LEXOB IIOTOYHOI'O U HEIIOTOYHOT'O HpOI/I3BO,Z[CTBa?

15. Yto Takoe k03(pPULIMEHT 3arpy3KH U UCHOIB30BAHUS 000PYAOBAHUS?

16. B yeM 3akiIr04aroTCs MPEMMYIIIECTBA MMOIeTAIbHEH 1 IPeMETHOH (HOpM Criennann3anuu
Y4aCTKOB I1€Xa MO CPABHEHUIO C TEXHOJIOTHYECKOMN?

17. Kak onpezensieTcsi 4Uuciao y4acTKOB aBTOMATUYECKUX JIMHUM?

18. KakoBa MeTouka GOpMHPOBAHUS CTPYKTYPBI TPOM3BOACTBEHHBIX MOJIpa3/IeJIeHUN 1IeXa B



YCIOBHUSX CEPUITHOTO MTPOU3BOACTBA?

19. Kak mpou3BOIUTCs aHAIN3 KOHCTPYKTOPCKO-TEXHOJIOTUYECKOI OOLTHOCTH JeTajei, nx
IJIAHOBO-OPraHU3alMOHHbBIX XapaKTEPUCTUK?

20. Kak mpon3BOAMUTCS] CHHTE3 TPYII Uit 00pabOTKH Ha OHOM ydacTke? Kakue BO3MOKHBI IpH
9TOM OpraHu3alUOHHBIE GOPMBI 00PaOOTKH?

21. Ha3oBuTEe OCHOBHEIE BAapHaHTHI pasMCIICHUSA IIPOU3BOACTBCHHBIX YYaCTKOB MEXaHNYCCKOI'O
MMPOU3BOACTBA, UX JOCTOMHCTBA U HCAOCTATKU, YCJIOBHUA HpI/IMeHCHI/ISI?

22. Kak onpezensiercs o01ast IpOU3BOICTBEHHAS TUIOMIA/Ib [1€Xa IPU YKPYITHEHHOM JIETAIbHOM
IIPOEKTUPOBAHUU?

23. HazoBHTE OCHOBHBIC CTPOUTEIBHBIC ITApaMETPhI TPOU3BOICTBEHHBIX 31aHUI B (PaKTOPHI,
BIIUSIFOIIME HA UX BBIOOP?

24. Kakue BapuaHTHI pa3MelIeHus: 000pYA0BaHUS BO3MOXKHBI Ha CTAHOYHBIX YUacTKaX U
muHuAX? B kakux ciaydasx NPpUMEHSIOT TOT WM UHOW BapuaHT?

25. Kak ocymiecTBisieTcsi BBIOOp ONTHMAIBHOTO BapHAHTA PACTIONOKEHUST 000pYIOBaHUS
pabouyux MecT Ha ydacTke?

26. HazoBute BapuaHThl pa3menieHus: ctaHodHbix Moayieit B ['TIC. Korna ux npumeHsroT?

27. Kakue cxeMbl IIIaHUPOBKH CTAHOYHBIX MOJIyJIel M aBTOMAaTU3UPOBAHHON TPAHCIIOPTHO-
CKJIaJICKOU cucTeMbl mpumeHsitoT B ['TIC?

28. Kak pa3memator paboure Mecta Ha ydacTkax cOOpku?

29. B yeM CyTbh TEMIUIETHOTO METO/Ia BBIMOIHEHUS MIIAHUPOBOK? B 3aBUCHMMOCTH OT KaKUX
(akTOpPOB yCTaHOBJIEHBI HOPMBI PACCTOSHUN MEX1y 000pY0BaHHEM U IIUPUHON TPpoe310B?
KakoBbl yc10BHs BBITOJIHEHUS 3TUX HOpM?

30. Kakme ocobeHHOCTH HEOOXOJMMO YIECTh IPH MPOSKTUPOBAHUH YYACTKOB U IIEXOB IS
MIPOM3BOJICTBA BHICOKOTOYHBIX JIMHUH?

31. Kak onpenenstoT 9nciio MpOru3BOACTBEHHBIX pa00UUX MPH YKPYITHEHHOM H IETaTLHOM
MIPOEKTUPOBAHUU?

32. Kora BO3MOXKHO MHOTOCTAHOYHOE OOCITyKHBaHHE?

33. Kak onpenenuTs YicI0 CTAHKOB OOCITY>KUBAEMBIX OJHUM pabounm?

34. Kak onpenenuTh YMCICHHOCTh BCIIOMOTATEIBHBIX pa00vHX, MHXEHEPHO-TEXHUIECKUX H
ciyxamux nexa? KakoBel ux pyHkuuu?



35. KakoBbl 0cOOCHHOCTH OomnpeesieHns YuciaeHHocT padortarommx B ['TIC?

36. HazoBuTe myTu yMEHBIIIEHUS YUCICHHOCTH PabOTAIONINX B MEXaHOCOOPOUYHOM
IIPOU3BOJCTBE

37. Kakue (hakTophl BIUSIOT HAa BBIOOP KOMIIOHOBOYHOM CXEMBI IIPOU3BOJCTBEHHOTO 3/1aHUS?
Ha3zoBuTte ero oCHOBHBIE CTPOUTENIBHBIE TAPAMETPHI.

38. Kakue Bonpocs! pemaroTes npu pa3paboTke KOMIOHOBOYHOTO Ij1aHa?
39. HazoBuTe OCHOBHBIE MPUHIUIIBI, OTPEACIISAIONINE BHIOOP KOMIOHOBOUHBIX PELICHUH 11exa.

40. HpI/IBeI[I/ITe IIPpUMEP NPUHIOUIIHAIBHBIX KOMIIOHOBOYHBIX CXEM MCX3H0C6Op0LIHOFO nexa.





