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IT1. XapakTepucTHka 0000IEHHBIX TPYAOBLIX QyHKIHMH

3.1. O6o6mennasi TpynoBasi QyHKIHS

ITpoekTHpOBaHME TUAPO- U THEBMOCHCTEM
Pa3IHYHOrO Ha3HAYEHHUS, pabOTaIOIMX 110
JTMHEHAHBIM aJITOPUTMaM, C 3aJJaHHBIMH
Haumenosanue HapaMeTpaMH CKopocTel H ycunuii 6e3 Kom & A Yposehb 5
KkBanupUKaLIuU
TpebsBIeHUS TPpeOOBaHUHN K 3aKOHAM
JIBHDKCHHAS AJIS CIIy4aeB U3BECTHOTO
(GYHKIIMOHAJIBPHOTO Ha3HAYECHUs
Mpouonseme el | o X | e
Kog, PeructpaunoHHEIN HOMED
OpHUruHana npodeccHoHaIBEHOrO
cTaHzapTa
BosMoxubie HauMeHOBaHus | VIHkeHep-ruipasiuk
JIOJDKHOCTEH, podeccuit Nmxenep-KOHCTPYKTOP
Tpe6oBanus k o6pa3oBanuio | Briciiee o6pazoBanue — 6akanaBpuar
1 00Y9IECHHIO
TpeboBaHUS K ONBITY -
MPaKTHIECKOH paboThI
OcoOble yCIoBUS AOIMYCKa K | -
pabote
Jpyrie XapakTepUCTHKH -
JlonomHUTENbHBIE XapaKTePHCTHKH
HaumenoBanue Ko HaumenoBanue 6a30B0ii IpymImbl, JODKHOCTH (TIpodecchn) Hi
JOKYMEHTa CHELUATTBHOCTH
OK3 2144 WrxeHeph-MeXaHUKH
EKC’ - WmxeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIATP? 22491 VmkeHep-KOHCTPYKTOP
OKCO’ 2.15.03.01 ManmHocTpoeHue
2.15.03.02 TexHoIOTHYECKHE MAIIMHEI H 000pyZ0BaHHE
2.15.03.05 KOHCTPYKTOPCKO-TEXHOJNOTHYECKOE 00ECTICUCHUE
MaIMHHOCTPOUTEIHHBIX IPOU3BOJICTB
3.1.1. TpynoBasi pyBKIms
Pacuer ruapo- ¥ MHEBMOCUCTEM
Pa3IMYHOro Ha3HaYeHHs, paboTaromux
110 JIMHEHHBIM AJITOPATMaM, ¢ 3aJaHHBIMA VpoBeHb
HaumeHoBaH#e HapamMeTpaMu CKopocTeil B ycHiuii 6e3 Koa = A/01.5 (momypoBeHb) 5
IpeabsBiIeHus TpeOOBaHMH K 3aKOHAM KBaH( MKaLK
JBIDKEHHS AJIs CIIy4acB H3BECTHOIO
(YHKIIMOHAJTFHOTO HAa3HAYCHUA




TIpoucxoxaeHHe Tpya0BOi
GyHKUUH

7

3aUMCTBOBAHO M3

Opurunan X
OpUTHHAJIA

Kox opuruHana  PervctpauioHHbI HOMEp
npodecCHOHANEHOTO
cTaHfiapTa

TpynoBble fercTBUA

I/ISY‘-ICHI/IC M aHaJIA3 OpOLECCOB, ONPEACIIAIOIMHUX cny>1<e6Hoe Ha3HA4YCHHUC
OPOCKTHPYEMEIX THAPABIUYICCKUX H MHCBMAaTHYCCKUX CHUCTEM

Pacuer rupo- U MHEBMOCHCTEM, pabOTAIOIIUX 110 IMHEHHBIM aITOPUTMaM, C
3aJaHHBIMHM IIapaMeTpaMM CKOpocTel ¥ ycHIMH 6e3 IpeabsBiIeHHUs
TpeGoBaHWift K  3aKOHaM  JBIDKEHHS  IJId  CIydyaeB  HM3BECTHOIO
(GYHKIIMOHAJIEHOTO HA3HAYECHHUS

BeIsBlIeHHE TEXHHYECKOTO peIIeHHS M THAPO- U ITHEBMOCHCTEM,
paboTaromux IO JHWHEHHBIM aNrOpHUTMaM, ¢ 3aJaHHBIMH IapaMeTpaMu
CKOpOCTeR M yCHinii 6e3 mpeAbsBleHHs TpeOOBaHUM K 3aKOHAM JIBHIKEHUS
JUIS CTy4aeB M3BECTHOIO (PYHKIMOHAJIBHOIO Ha3HAYCHHS

[IpoexkTHpoBaHWe NPUHUMNHATGHOR CXEMBI THIAPO- H IHEBMOCHCTEM,
paboTalomuX MO JHHEHHBIM aNrOpHTMaM, C 3aJaHHBIMH IlapaMeTpaMH
cKopocTeit u ycunuii 6e3 npeabsBiIeHHs TpeOOBaHHMI K 3aKOHAM JBIDKEHUS
JUIS CJTyYaeB M3BECTHOrO (PYHKIMOHAJIBHOTO Ha3HAYCHHS

Pa3paGoTka  ommcarelbHOM  d9acTH  pa3palaTeIBaeéMBIX — THAPO- H
MHEBMOCHCTEM, pPaGoTaloIMX MO JIMHEHHBIM alrOpUTMaM, ¢ 3aJaHHBIMH
IapaMeTpaMH CKOpocTed M ycmiuil 6e3 IpexbsABIeHHs TpeOOBaHUH K
3aKOHAM JBHDKEHHS JUIS CIy9aeB M3BECTHOTO (PYHKIMOHANBHOIO Ha3HAYCHUS

Heo6xomumele yMeHUs

AHanM3UpOBaTh JOKYMEHTAIMIO, OIHCBHIBAIONIYIO MAIMHBI MJIM arperarsl,
YaCTHIO KOTOPHIX SIBJIAETCS. IPOEKTHPYEMas CHCTeEMa

BBINOJIHATE ~ TEXHHYECKHE  pacdeTsl  TpyOONPOBOAHOHM  apMarypsl,
THAPABJIAIECKUX COEINHECHUH

BHIIOMHATE TEXHHYECKHE PacdeThl THAPO- U MHEBMOCHCTEM I M3BECTHBIX
IIPOLIECCOB M HUKJIOTPaMM

HpOI/I3BOIlI/ITI> IIOUCK U aHAJIN3 TCXHUYCCKHUX pemeHnﬁ 110 THAPABJINIECKUM H
IHEBMAaTHYECKHM CUCTEMaM, TUHAPO- H ITHEBMOArperaTaM

Pa3paGaTHBaTI> THAPAB/INICCKHUE CXEMBI THAPO- X THCBMOCHCTEM

HpI/IMCHSITB CIIEITUATITN3UPOBAHHOC IIpOrpaMMHOC obecrneucHue I
aBTOMAaTH3allM THAPABJINYSCKUX PaCUCTOB

Heobxoaumble 3HaHHAS

MeTOAMKA IPOBEACHHUS WHXEHEPHBIX PAcuyeTOB T'MAPO- U ITHEBMOCHCTEM,
paboTalomux MO JHHEHHBIM alropuTMaM, C 3aJaHHBIMHM [apaMeTpaMu
CKOpOCTeH U ycunuil 6e3 npebsiBieHNs TpeOOBaHUM K 3aKOHAM JBHIKCHH

[Npusuumsr  paGoOThl THAPABIMYECKMX W INHEBMAaTHYECKMX CHCTEM W
arperaToB. JaTYMKOB pENEHHOro THUIA, HEPETYIUPYEMBIX THIpPO- U
NHEBMOMAIIMH BCEX THIIOB, THAPO-A ITHEBMOMAIIHH C MEXaHU4YECCKUM
perylIMpoBaHMEM, THAPABIMYECKOH W  IHEBMATHYECKOH JIUCKPETHOH
YIPaBJISIONIEH ¥ peryIupyomelf annapaTypsl

HpaBHna BBILOJIHEHUS THAPABIINYCCKUX Y MHEBMATHICCKUX CXCM

Crenpanu3supoBaHHOE TPOrpaMMHOE ofecmedeHHe JUii aBTOMATH3alluH
IPOYHOCTHBIX, THEBMATHYECKMX ¥ THAPABINYCCKHX PACUCTOB

TpeboBanust OXpaHBI TPYJa, IOXKApHOM, IPOMBIIIIEHHON, SKONIOIHYECKOM
6€30MaCcHOCTH U 3JIEKTpoO€30HacHOCTH

Jpyrue xapakTepuCTHKH




3.1.2. TpynoBas ¢pysKknus

IIPOECKTa

HaumenoBanue

Pa3paboTka 5CKH3HOTO H TEXHHYECKOTO
pa3IMYHOrO Ha3HAYeHHs, paboTarommx
npenbsABIeHHS TpeOOBaHUH K 3aKOHAM

JBYDKEHHS JJIS CIIy4aeB U3BECTHOIO
(YHKIIMOHAJIFHOTO HA3HAYEHUS

ruapo- 1 MTHEBMOCHUCTEM

. VpoBeHB
110 JIUHCUHBIM AJITOpUTMaM, € 3aJaHHBIMH
PHTVEM, . Kon A/02.5 (momypoBeHs) 5
napamMerpamMy CKOpOCTCH U yCHIINH Oe3 KBAJTH (bmcauun

IpoucxoxacHHE TPYAOBOH
byHKUMH

3aMMCTBOBAHO U3

Opurunan X
OpHrHHana

Kon opurunana  PeructpaunoHHHIA HOMEp
npogecCHOHAIBEHOTO
cTaHaapTa

Tpyznossie neiicTBUA

BriGop 060py10BaHKs B COOTBETCTBHH C IIPUHUUIHAIBHON THIPaBINYECKOM
CX€MO# THUIPO- U ITHEBMOCUCTEM, PabOTAIONIMX 110 THHEHHBIM aJITOPUTMAM, C
3aJlaHHBIMA  [IapaMeTpaMH  CKOpocTell W ycuiuid 6e3 npeXbaBIeHUS
TpeGOBaHMit K  3aKOHaM  OBIDKCHHs UL CIyYaeB  H3BECTHOIO
(GYHKIIMOHAILHOTO Ha3HAYEHUS

I[MpoBeneHne S3KOHOMHYECKHX PACUEeTOB UL ONpeeNeH s LEeIeco00pasHOCTH
IpHMEHEHHS  BBHIODAHHOTO  KOMIUIEKTa  OOOpYyJOBaHMs  THApO- H
IHEBMOCHCTEM, pPaboTalOmuX IO JUHEHHBHIM alrOpuTMaM, C 3aJaHHBIMH
mapaMeTpaMu CKOpocTe W ycwimii Ge3 mpernpsBieHHs TpeOoBaHHH K
3aKOHaM JBIDKEHUS IS CIIy4aeB H3BECTHOTO (PYHKIIMOHATIBHOIO Ha3HAYEHHUS

I[IpoBeeHne MPOYHOCTHBIX PacueTOB IHAPO- H THEBMOCKHCTEM, paboTaromux
0O JNHMHEHHBIM AJrOPHTMaM, C 3aJaHHBIMH [IApaMETPaMH CKOPOCTed H
ycuimii 6e3 mpebsaBicHHS TpeOOBaHWH K 3aKOHAM JIBIDKEHHS JJIS CIIydacB
U3BECTHOTO (YHKIIMOHAJILHOTO Ha3HAYECHHMS

[IpoBeneHre OLIEHKH HAaJeXHOCTH THAPO- ¥ ITHEBMOCHCTEM, pabOTAIOIIUX TI0
JTHHEHHBIM aNropuTMaM, ¢ 3aJlaHHBEIMH [TapaMeTpaMH CKOPOCTEH M yCHIIMI
Oe3 mnpembsBleHHs TpeOOBaHMI K 3aKOHaM JBIDKEHMS JUIL CiIydaeB
H3BECTHOTO (PYHKIMOHAJIBHOIO HA3HAYCHHUS

Pa3paGoTKa MOHT@XXHOM THIPaBIAYECKOH CXEMEl THAPO- K IHEBMOCHCTEM,
paboTaloIMX [0 JHMHEHHBIM AalrOPHTMaM, C 3aJaHHBIMHM [apamMeTpaMu
CKOpOCTel M ycuiuit 6e3 npexbsaBIeHAS TpeOOBaHMH K 3aKOHaM ABIDKCHUs
I ClOy4aeB HM3BECTHOTO  (YHKIMOHAIBPHOIO HasHAauYeHHs ©  e¢
cnenuduKanun '

Paspa6otka pabodyeidl [MKJIOrpaMMBbI THAPO- ¥ HHEBMOCHCTEM, pabOTarOIIMX
1O NHMHEHHBIM aJrOpHTMaM, C 3aJaHHBIMH [apaMeTPaMH CKOpPOCTEeH H
ycunuii 6e3 mpeassIBIeHAs TpeGOBaHMH K 3aKOHAM JIBIXKEHHSA JUIL CIIy4aeB
H3BECTHOTO (QYHKIMOHAILHOIO Ha3HAYEHMs

Heo6xonumbie yMeHUs

BrIOHpaTh TEXHAYECKHE JAHHBIE 1711 0OOCHOBAaHHOTO IIPHHSATHS PELIEHUH 110
IPOEKTHPOBAHHIO THAPABIMYECKAX H MHEBMATHYECKUX CACTEM

BEIMOIHATE IIPOYHOCTHBIC pAaCYETEI AV TUAPO- U ITHEBMOCHCTEM

[MonOupare HeOOXOOMMYIO THAPO- M IHEBMOANIApaTypy MCXOAs H3
3aJaHHOTO  (PyHKIMOHAIBHOTO  HasHAYeHHI M SKOHOMHYECKOH
1eJ1eco00pa3sHOCTH

HpI/IMeHHTB CIICTUAIIM3HPOBAHHOC ImporpaMMHO€ obecneueHHe A1
NPOBEACHHAA NPOYHOCTHBIX PAacuCTOB

Pa3pa6aTHBaT1> MOHTAXXHBIC THAPABINYUCCKUC CXCMEL
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PaSpaGaTHBaTB pa60tme IIUKJIOTpaMMBl THAPABIMYECKHUX U THEBMAaTHUCCKHX
CHCTEM

Heo0xoauMele 3HaAHAS

KoHCTpyKTHBHBIE OCOGEHHOCTH M OCOOEHHOCTH  (YHKIIHOHHPOBAHHS
THPABINYECKOTO U THEBMATHYECKOTO 060pyI0BaHU OOMIETPOMBINLIEHHOTO
HCIIOJIHEHMSI, KJIIMMATHYECKOTO MCIIONHEHUS «Y»

IMpuHuumE! pabOTH HPOEKTHPYEMBIX CHCTEM M M3JICIHM, YCIOBUSI MOHTaXa,
TEXHHYECKOH DKCILTyaTalluu

MeTonuku - ITPOBECACHUA IIPOYHOCTHBIX PacHucToB, B TOM YUCJIC
clienMaNu3upOBAHHBIC, AJI THAPO- U ITIHEBMOCHCTEM

ITpaBuJIa BEIIOJIHEHHUS] IAKIOTPAMM

Crenuanu3upoBaHHOE MOpOrpaMMHOe oOecledeHHe Ul HMPOYHOCTHBIX
pacueToB

MeToHKH OICHKH HAACKHOCTH THAPO- U THEBMOCHCTCM

Tpe6oBaHus OXpaHBl TpyAa, IOXKapHOI, MIPOMBIIUICHHOHM, SKOJIOIMYECKOM
6€e30MacHOCTH H AJIEKTPoOe30NacCHOCTH

Jlpyrue xapakTepUCTHKH

3.1.3. TpyaoBas pyHKIuA

PaspaboTka KOMIUIEKTa KOHCTPYKTOPCKOM
U OKCIUTYaTallMOHHOH JOKyMEHTAlUH Ha
TMAPO- U THEBMOCUCTEMBl Pa3InYHOIo

HaszHaueHus, paboTaronye 1o THHEHHBIM YpoBeHb
Haumenosanue aIrOpATMaM, C 3aJ1aHHBIMH TTapameTpamMu  Kox | A/03.5 (nomypoBeHs) 5
CKOpOCTeii M ycHinii 6e3 IpeabABIIeHNs Kanuuianun

CiIy4aeB

TpeGoBaHMI K 3aKOHAM JABH)KECHHMS ISt

Ha3HaA4YCHUS

H3BCCTHOI'O (i)yHKI.II/IOHaJ'IBHOI"O

INpoucxoxaenue TpyaoBoi
dyHKUUM

3alMCTBOBaHO U3

Opurunan X OpUTHHANA
Kon PeructpaunoHHeIi HoMep
OpHWriHana npodeCcCHOHAIBHOIO
CTaHfAapTa

Tpynossie aeficTBus

Pa3paboTka KOHCTPYKTOPCKOM JOKYMEHTAl[MM Ha IPOU3BOACTBO THAPO- M
THEBMOCHCTEM pa3IM4HOTO Ha3HAUeHHs, pabOTAOIUX MO JIMHEHHBIM
ANTOPUTMAM, C 3aJaHHBIMH [ApaMeTpaMH CKOpocTed u ycuwiui 6Oe3
npeabsiBieHAs TpeOOBaHHUI K 3aKOHAM JABIKEHHs JJIA CIydacB H3BECTHOTO
(YHKIIMOHAJIBHOTO Ha3HAYCHHUS

Pa3zpaGoTka KOHCTPYKTOPCKOH JOKYMEHTallud Ha TPAHCIHOPTHPOBKY H
YIIaKOBKY H3[€NMi THAPO- M ITHEBMOCHCTEM Da3jMYHOIO Ha3HAYEHMH,
paboTAOMMX [0 JIMHEHHBLIM airopuTMaM, C 3a[JaHHBIMM IapaMeTpaMu
ckopocTeil U ycunuit 6e3 npeqbaBIeHnHs TpeOOBaHU K 3aKOHAM JIBHDKCHMS
VIS CIIydaeB M3BECTHOTO (QYHKITMOHAIBLHOTO Ha3HAYCHNU

PaspaGoTtka macmopTa M3feus JJIA THAPO- U IHEBMOCHCTEM Pa3sIHYHOrO
Ha3HaueHHd, pabOTalOmUX [0 JIMHEHHBIM alropuTMaM, C 3aJaHHBIMH
IapaMeTpaMH CKOpocTed W ycuinii Ge3 mNpembsBleHHs TpeOOBaHME K
3aKOHAM JBVDKEHHs VIS CJYYaeB H3BECTHOTO (DYHKIMOHAIBHOTO Ha3HaUCHHUS

Pa3zpaboTka METONMKH IPOBENCHMSA MCHBLITAHMHA U KOHTPOJA THAPO- H
[IHEBMOCHCTEM pa3IM4HOrO Ha3Ha4deHus, paboTalolmMX MO JHHEHHBIM
ANTOPATMAM, C 3aJaHHBIMH [lapaMeTpaMu CKOpOcTeH u ycumii 6e3
pebsBIeHus TpeOOBaHMH K 3aKOHaM JBIKCHHS JUIA CIIy4acB W3BECTHOTO




10

(YHKIIMOHAJILHOTO Ha3HAYCHUS

Paspa6oTka TeXHUUECKON NOKYMEHTALlUH 1O BBOAY I'MAPO- U IHEBMOCHCTEM
pa3NHYHOrO Ha3HAYEHUs, paboTaOmMMX [0 JIMHEHHBIM QIrOPHTMaM, C
3aJaHHBIMH  [IapaMeTpaMH CKOpOCTed M ycuwiumid 0e3 IpeAbsBICHHA
TpebOBaHMH K  3aKOHaM  JBIJKEHHS JUIA  CIIy4acB  H3BECTHOIO
(YHKIMOHAIBHOTO HA3HAYCHHS B SKCILTyaTaIHIO

Pa3paboTKa 9KCIUTyaTallHOHHOH JOKYMEHTAMH HA THAPO- U THEBMOCHCTEMEL
pa3IMYHOTO Ha3HAUYEHUs, paboTalomue IO JHMHEAHBIM aIropuTMaM, C
3aJaHHBIMA  IIApaMETpaMM CKOpocTell U ycuimmi 6e3 IpexbsaBlIeHus
TpeGoBaHMif K  3aKOHaM  JBIDKCHHS JUIi  CIIy9aeB  H3BECTHOIO
(YHKIIMOHAJILHOTO HAa3HAYEHHUS

Heo6xoaumMele yMeHUs BEITONHATE TEXHHYECKHE YEPTEXKH, COOPOUHBIE YEPTEXHU U JETAIMPOBKH, a
TAKXKE YEPTEXH OOIero BHIa B COOTBETCTBHHM ¢ EnuHOM cucteMoit
koHcTpYKTOpckoi mokymenTtauuu (ECKJI)

BEIIOJIHATE CTPONOBOYHBIE CXEMBI

CoCTaBIATE CXEMBI, CIENH(PHUKAIMH, BEJOMOCTH U TabIIHLIbI

HWicnonp3oBath B paboTe CpeACcTBa aBTOMATH3ALMH IPOEKTHPOBAHHS
CocTaBJIATh 9KCILTyaTallMOHHYIO JOKYMEHTAIHIO Ha U3EIIHE

Heobxoaumele 3HaHUS CranapTel, METOAMKA M HHCTPYKIMH IO pa3paboTke M OQOPMICHMIO
yepTexei

[Mpunuumel paGoOTH, YCIOBHS MOHTaXa M TEXHHYECKOH 3KCIUIyaTaluu
NPOEKTHPYEMBIX THAPABIMYECKHX H ITHEBMATHYECKUX CHCTEM, THAPO- H
THEBMOArperaTos

Cpe/icTBa aBTOMATH3allHHl IPOEKTHPOBAHHUS

MeTozbI KOHCEPBALUH 1 YCIOBHS XpaHEHHs THAPO- M THEBMOCHCTEM
Tpe6oBanust OXpaHbl TpPyJa, IOXKAPHOH, NPOMBIIIIEHHOM, SKOJIOTHICCKOH
6€30IacHOCTH U 3JIEKTPoOe30MacCHOCTH

Jpyrue XapakTepuCTHKH | -

3.2. O606mennas TpyaoBas GpyHKIHSA

ITpoekTHpOBaHUE THAPABINYECKUX H
[IHEBMATHYECKHX CHCTEM H3BECTHOTO
(GYHKIMOHAJIFHOTO HA3HAYEHHS C 3alaHHBIMU
3aKOHaMH JBH)KEHHUH ¥ C 33IaHHBIMHU 3aKOHAMH
HM3MEHEHHS YCHIIN HUCTIOTHUTENBHBIX

HanmenoBanue XaHW3MOB, PAGOTAIONIHX TO pa3BeTBIeHHBM = Koa = B Yposets 5
Me MOB, P m p KBaJMpUKaLuu
aJITOPUTMaM, HEPEr'yIUPyEMBIX
THIPABITUYECKUX U [THEBMAaTHYECKUX MAIIMH,
IUAPABIAYeCKOM U MHEBMAaTHYECKON
JMCKPETHOM yIpaBISIoOmeH 1 peryIupyromei
arnmnaparypsl
HHEC O HHOH 3aMMCTBOBAHO U3
Hpoucxovmue e 0606we Opurmuan X
TpynoBO# GyHKLUHH OpHWTHHANA
Kon PeructpauoHHBINH HOMEP
OpUrHHala npo¢ecCHOHAILHOTO

craHgapTa
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Bo3MoxHble HauMenoBanusi | MmxeHep-ruapasiuk II1 kateropun
JOJDKHOCTEH, Tpodeccuit Nmxenep-korctpykTop Il kaTeropun

Tpe6osanus k o6pasoBanmio | Bricimee o6pasoBanue — 6akanaBpuar
1 00Y4YEHHIO

TpeboBaHus K OIBITY He MeHee ABYX JIET HHXXEHEPOM-KOHCTPYKTOPOM (MHXEHEPOM-
MPaKTHIeCKOH paboThI THAPABIAKOM)

Oco0ble yclHoBHS IONyCKa K | -

pabote

Jpyrue XxapakTepHCTHKH -

I[OHOJ'IHI/ITCJ'IBHBIC XapaKTCPUCTUKH

HawmmeHnoBaHue Ko HaumeHoBaHMe 6a30B0¥ IPYIIIbL, JOJDKHOCTH (TIpodecchn) Uiu
JOKYMEHTa CHEIHMATBHOCTH
OK3 2144 HxeHepbl-MeXaHUKH
EKC - HmxeHep-KOHCTPYKTOP (XKOHCTPYKTOP)
OKIIATP 22491 HxeHep-KOHCTPYKTOD
OKCO 2.15.03.01 MamuHOCTpOEHHE
2.15.03.02 TexHONIOrHYeCKe MaIMHEI X 000pyJOBaHHE
2.15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIeueHHE
MAIIMHOCTPOUTENBHEIX IPOU3BOJICTB

3.2.1. TpynoBas pyHKIHs

PacueT rugpaBIHdecKuX U
IIHEBMATHYECKUX CHUCTEM U3BECTHOTO

(G YHKIIHOHAJIBHOTO Ha3HAYEHHU C
3a/[aHHBIMH 3aKOHAMU JBIDKCHUM U €
3aJJaHHEIMM 3aKOHAMH U3MEHECHHs YCHUIIHi

HCIIONHUTEIBHEIX MEXaHH3MOB, VpoBeHb
Haumenosanue paboTaroIuX 110 Pa3BETBICHHEIM Kox | B/01.5 (MO1ypOBEHE) 5
aJIrOpHTMaM, HEPETYIHPYEMBIX KBanmUHUKaL1H

THJIPABIMYECKUX U MTHEBMATHICCKUAX
MAIIIHH, THAPABINYECKON 1
MHEBMAaTHYECKOH TUCKPETHOM
YIPABJIAIOIIEH U PeryIHpyIOLeH

anmnapaTypsl
OHCXOXKIECHHE OBOi 3auMcTBOBAHO M3
Tlp A TPyA Opurunan X
GyHKUUH OpHUrMHaNa
Kon PeructpalOHHEIN HOMED
opurvHana npodecCHOHANBEHOTO
cTaHzapTa
pr,T.IOBBIC IIEi;ICTBI/IH I/IBY‘ICHI/IG H aHalIu3 CJ'Iy)KCGHOl"O Ha3HAYCHHUA OCHAAEMBbIX THAPOCHCTEMAMH

TeXHMIECKAX OOBEKTOB € LENBbI0  OmnpeaencHHs  TpeboBaHud K
$yHKIHORMpOBaHMIO  ((QYHKIMOHATLHOTO HA3HAYEHUs) MPOCKTHPYEMBIX
TH/PABITYECKUX U MHEBMATHYECKHX CHCTEM H3BECTHOTO (YHKIHOHATEHOTO
Ha3HauYeHUs ¢ 3aJaHHBIMM 3aKOHAMH JBIDKEHHH M C 3aJaHHBIMH 3aKOHaMH
W3MEHEHHs YCHIMH MCIOJHHTENBHBIX MEXaHM3MOB, pabOoTalomuX 1o
PA3BETBICHHBIM  QTOPHTMAaM, HEPEryJMPYEeMBIX THIPABIMIECKHX H
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IHEBMATHYECKUX MAIIWH, THAPABIMYECKOH M ITHEBMaTHYECKOH THCKPETHOR
YIpaBJISIOLIei ¥ PeryIHpyOIled anmnapaTypsl

Pacyer TruIpaBIMYeCKMX W  ITHEBMAaTHYECKHX CHCTEM  HM3BECTHOIO
GYHKIMOHATBEHOTO HAa3HAYECHHWS C 3aJaHHBIMH 3aKOHAMH JBHXKEHMH M C
3aJaHHBIMH 3aKOHAMH H3MEHEHHS YCHIMHA HMCIIOJHUTEIBHBIX MEXaHU3MOB,
paboTalomuX IO  pa3BETBICHHBIM  ANTOPHTMaM,  HEPETYIHPYEMBIX
THAPABINYECKMX M  IHEBMAaTHYECKHX  MAIIWH, TUIPaBIHYECKOH |
MHEBMATHYIECKOM TUCKPETHOM YIIpaBIAIOIIEH U peryIMpyIOUICH amnapaTypsl

BBIOOp TEXHHYECKOrO peIleHMs A TMAPABIMYECKMX M ITHEBMATHYCCKUX
CHCTEM H3BECTHOTO ()YHKIMOHATBHOTO HA3HAYCHMS C 3aJdHHBIMH 3aKOHAMH
JIBWKEHHH W ¢ 3aJaHHBIMH 3aKOHAMHU H3MEHEHHs YCHJIMH HCIIOJHHUTENLHBIX
MEXaHU3MOB, paboTtaromux 1o Pa3BETBICHHBIM anropuTMam,
HEPETyJIMPYEMBIX  THIPAaBIMYECKHX W IHEBMATHYECKHX  MAIlUH,
THAPABIAYECKOM W ITHEBMAaTHYECKOM JHCKPETHOH YIPABIAOMIEH |

PETYJIMPYIONIEi annapaTypbl

ITpoexTHpoBaHHE CTPYKTYPHOR CXEMBI THAPABIMYECKUX M THEBMATHYECKHX
CHCTEM H3BECTHOTO (J)YHKIMOHAJIBHOIO Ha3HAYCHHs C 33JaHHBIMH 3aKOHAMH
JBIDKEHHM M C 3aJaHHBIMH 3aKOHAMH M3MEHEHMS YCHJIMH HCIIOJHHTEIBHBIX
MEXaHU3MOB, paboTaromux o Pa3BeTBICHHBIM QITOPUTMaM,
HEeperylupyeMbIX  THIPaBIHYECKAX M IHEBMATHYECKHX  MAIIHH,
THIPaBIMYECKON W NHEBMAaTHYECKOM THCKPETHOH YyUpaBIsOMEd H
peryIHpyIoNeil annapaTypsl

[IpoeKTHpOBaHHE NPUHIHIAATBHOM THAPABIMYECKOH (ITHEBMATHYECKOM)
CXeMBl THAPABIMYCCKUX M  ITHEBMATHYECKHX CHCTEM  H3BECTHOTO
(GYHKIHOHATIBPHOTO HAa3HAYEHHS C 33JaHHBIMM 3aKOHAMM [BWDKCHHH H C
3aJlaHHBIMH 3aKOHAMHM H3MEHEHMs YCHJIMH HMCIOJHHUTENBHBEIX MEXaHHU3MOB,
pabOoTAOIUAX MO  Pa3BETBICHHBIM  ANTOPHTMaM,  HEPETyJIHPYeMBIX
THIPABIMYECKMX ¥  ITHEBMATHYECKMX  MAallMH, THIPABIHYECKOH U
ITHEBMATHYECKOM JUCKPETHOM YIPaBISIIOMIECH M PEryIHPYIOLIEH anmaparyphl

Pa3paboTKa ONKCATENBPHOH YacTH pa3paOaThIBAEMBIX THPABIMYECKUX H
ITHEBMATHYECKMX CHCTEM H3BECTHOTO (YHKIHMOHAIBHOIO HAa3HAYCHHUS C
3aJaHHBIMH 3aKOHAMH JBMXXEHHH W C 3aJaHHBIMH 3aKOHaMH HW3MEHEHUS
YCHIH# HCHONHUTEILHBIX MEXaHH3MOB, pabOTAIOMMX II0 Pa3BETBICHHBIM
aJIrOpUTMaM, HepeTyJIHPYyEMBIX THIPABIMICCKUX M ITHEBMATHYCCKUX MAIlVH,
TUJpaBIMYECKO W [HEBMaTHYECKOH JIMCKPETHOH YIpaBIflomedl U

peryJupylolei annapaTypsl

Heo6xonumMbie ymMeHUS

AHaJIPISPIpOBaTL JOKYMEHTAIIUIO, OMHUCBIBAIOMIYIO CJ'Iy>K€6HOC Ha3HA4YCHUC
OCHAIIACMBIX THAPOCHCTEMAMHU TEXHUYICCKHUX 00BEKTOB

BEINOJHATE TEXHHYECKHE pacdeThl THAPO- H ITHEBMOCHCTEM THIIOBOTO
(QYHKIHOHAIBHOTO  Ha3HAYECHHs, paboTalOmUX 1O  PasBeTBICHHBIM
AJITOPHTMAaM, HEPETYIMPYEMBIX THAPABIHYCCKAX U NTHEBMATHYECKUX MAIIHH,
THpPABIMYECKOM M THEBMaTHYeCKOH IHMCKPETHOM yNpaBisLIOLICH H

peryJupylolieH anmnaparypsl

[Ipou3BOAMTS MOMCK M AaHATIH3 TEXHMYECKMX PpEIICHHH IO THAPO- H
IIHEBMOCHCTEMaM THIIOBOTO (YHKIHOHATBFHOrO Ha3sHA4YeHHs, paboTalommux
IO pa3BETBJICHHBIM AITOPUTMAM, HEPETYIMPYEMBIM THAPABINYECKHM H
[IHEeBMATHYECKAM  MAallMHAM, THAPABIAYCCKOM M IHEBMAaTHYECKOU
JIMCKPETHOM yIpaBJIOIIEH U peryIupyronlell anmaparype

Paspa6arbiBaTh CTPYKTYpHBIE CXEMBI THIAPO- M MHEBMOCHCTEM THIIOBOTO
GyHKUMOHANBHOrO  HasHadeHMs, paboTaromMX 1O  Pa3BETBICHHBIM
aJITOpUTMaM

PaBpaGaTHBaTL HPAHIAITAAIBHEIC  THAPABIUYECKHC CXCMBI THApO- H
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MHEBMOCHCTEM THIIOBOIO (I)YHKIII/IOHELTHJHOFO Ha3zHA4YCHUA, pa60Ta10me 1o
PAa3BCTBJICHHBEIM AJITOPUTMaM

HpI/IMCHSITB CIICTIHAIIM3UPOBAHHOC IIPpOTrpaMMHOC obecnevcHue LA
aBTOMAaTH3allid THAPABIMYCCKUX U IPOTYHOCTHBIX pacuCTOB

Heobxoaumble 3HaHHS

Mertoauku IPOBEACHUS HHXXCHECPHBIX pacueTOB TIHAPABIMYCCKHX H
IMHCBMATHYICCKUX CHUCTEM H3BECTHOIO (byHKIII/IOHaJ'IBHOI‘O Ha3HAYECHHUsA C
3aJAaHHBIMH 3aKOHaMH I[BI/I)KCHI/Iﬁ H ¢ 3aJaHHBIMH 3aKOHaMH H3MCHCHUA
YCI/IJII/Iﬁ HUCIIOJIHUTECIIBHBIX MCXaHHU3MOB, pa60Tanmnx II0 Pa3BCTBIIEHHBIM
aJlrOpATMaM

HpI/IHIIHHBI pa6OTBI THAPABINMYECKUX M NTHEBMATHYCCKHUX CUCTEM M3BCCTHOIO
(by'HKIII/IOHaJ'IBHOFO Ha3HAYCHUsI ¢ 3aJaHHbIMH 3aKOHaMH JABHOKEHHHA U C
3aJaHHBIMU 3aKOHAaMH H3MCHCHHS YCI/IJIHﬁ HUCIIOJIHUTEIIBHBIX MEXAaHHU3MOB,
pa60Ta10nmx 110 pa3BETBJICHHEIM aJITOPUTMaM

MeToquKkd  IPOBEJEHUS  HMHXKEHEPHBIX  pACYETOB  HEPETyIHPYCMBIX
TUApABIMYECKHX M [HEBMATMYECKHX MAallMH, THAPABIMYCCKOA H
MHEBMATHYECKOM JUCKPETHOM YIIPaBIISIONIEH H peryJIMpYIONIEH anmnapaTypst

[IpuHIBIEl paGoTHl HEPEryIMpPYEMBIX THAPABIMYECKHX U MTHEBMATHICCKHMX
MaIINH, THAPABIMYECKOM U MTHEBMATHIECKOH JMCKPETHOH yNpaBisomedl u

peryJupyollel annaparypsl

Hpamzma BEBINIOJIHEHU THAPABIMYCCKUX U THEBMATHICCKHX CXCM

CHGIII/IaJII/ISI/IPOBaHHOC IporpaMMHOC obecmedyenne I aBTOMATHU3ALUH
IIPOYHOCTHEIX, TIHCBMATHICCKUX H TUAPABIMYCCKUX pACICTOB

Tpe6GoBanus OXpaHbl TPyAa, NMOXKAPHOH, IIPOMBINUIEHHOMN, SKOIOTHYECKOH
0€30I1aCHOCTH 1 3IEKTPo0€30MacHOCTH

Jlpyrue XapakTepHCTUKH

3.2.2. Tpyaosas ¢pyHKIHs

HaumenoBanue

PazpaboTka 3CKM3HOIO M TEXHHYECKOTO
IPOEKTa THAPABINYCCKHUX H
IMHEBMATHIECKHAX CUCTEM H3BECTHOIO
(GYHKIIMOHAJIBHOTO Ha3HAYCHHS C
3aJaHHEIMH 3aKOHAMH JBHXKECHMH H C
3aJaHHBIMH 3aKOHAMH H3MEHCHHUS YCHIIUMH
HCIIOJIHATENIbHBIX MEXaHU3MOB,
paboTaroIUX 10 pa3BETBICHHBIM
aJIrOpUTMaM, HEPETYITHPYEMBIX
THJIPABINYECKUX M ITHEBMATHIECKUAX
MAIlFH, THAPABINYECKON 1
MMHEBMATHYCCKON AUCKPETHOR
YIPABJIAIOWEH U PEryIHpYIOIIEH
anmaparypsl

VpoBeHb

Kox B/02.5 (noJypoBeHb) 5
kBanuUKaLMH

IIpoucxoxaeHHe TPYAOBO
dyHKIUH

3auMCTBOBAHO U3

Opuruban X
P OpUrUHama

Kon PeructpaliioHHbIH HOMEP
opuruHana npodecCHOHAIBHOTO
cTaHAapTa

TpynoBsie AeiCTBHA

Ilon6op  obopymoBaHHsd B COOTBETCTBHH  C TMPHHIMITHATBEHOR
THIpaBIAYECKOM  (MHEBMATHYECKOH)  CXCMOM  I'MIAPABIMYECKHX  H
[IHEBMATHYECKUX CHCTEM HM3BECTHOro (YHKIHMOHAJILHOTO HA3HAYCHHUSA C
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3aJaHHBIMH 3aKOHaMH JBHKCHHH M C 3aJaHHBIMM 3aKOHAaMH H3MEHCHHMS
YCHIMH KMCTIONHUTENBHEIX MEXaHM3MOB, pabOTalOMMX II0 Pa3BETBJICHHBIM
AJITOPHTMaM, HEPETYIUPYEMbIX THAPABINYECKUX U IIHEBMATHICCKUX MAIHH,
THAPABIAYECKON W IHEBMATUYECKOH JUCKPETHOM YIPaBIAIOMIEH U
PETYJIHMPYIOIIEH allapaTyphl

I[TpoBeenre 3KOHOMHUYECKHX PACUETOB JUISL ONpejielIeHHs [eIeco00pasHOCTH
IPHMEHEHUS KOMIDIEKTa 000pyIOBaHMs THAPABIHYECKHX M THEBMAaTHIECKHX
CHCTEM H3BECTHOro ()YHKIIMOHAJIBHOTO Ha3HAYECHHA C 3aJaHHBIMH 3aKOHaMH
JBHOKEHHU W ¢ 3aJaHHBIMH 3aKOHAMH HU3MEHECHUS YCHJIMM MCIIOJHHUTEIBHBIX
MEXaHHU3MOB, paboTaromux o pa3BETBIECHHBIM aJITOpPUTMaM,
HEperyJUpyeMBIX  THAPaBIMYECKHX M ITHEBMAaTHYECKHX  MAIWH,
THApPABIMYECKON M IHEBMATHYECKOH JUCKPETHOH YIpaBslOmIEH

perynupylomeii annaparypsl

[IpoBeneHre MPOYHOCTHBIX PAacyYeTOB I'MAPABIMYECKAX H IMHEBMAaTHYCCKHX
CHCTEM H3BECTHOTO (YHKIHOHAIHHOIO Ha3HAYCHMA C 3a/IaHHBIMH 3aKOHAMH
JBHKEHHU ¥ ¢ 3aJaHHBIMH 3aKOHAMH H3MEHCHUS YCHJIMM MCIIOJHUTEIBHBIX
MEXaHHU3MOB, paboTaronmx 1o Pa3BETBIECHHBIM anrOpUTMaM,
HEperyJaupyeMbIX  TMApaBIMYECKAX W IIHEBMATUYCCKUX  MAallHH,
THIPABIMYECKOM W IHEBMATHYECKOH JUCKPETHOM yIpaBisomled H

peryIHpYIOIeit annapaTypsl

[IpoBeneHne OIEHKH HAAEXKHOCTH IPOEKTHPYEMBIX THIPABIMYCCKUX H
IHEBMATHYECKUX CHCTEM W3BECTHOTO (PYHKIMOHAIBHOIO Ha3HAYEHHS C
3aJaHHBIMM 3aKOHAMM [BI)KCHHHA M C 3aJaHHBIMH 3aKOHAMH H3MEHEHM
YCHIHMH HCIIOJHUTENBHBIX MEXAHH3MOB, paOOTaIOMMX IO pPa3sBETBICHHBIM
AJITOPUTMaM, HEPETYJINPYEMbIX THAPABIMYECKHX U IIHCBMATHYECKUX MAalllHH,
THApABIMYECKOM W TMHEBMATHYECKOH JMCKPETHOH YNpPaBisfiomed |

peryIMpYIOIIEH annapaTypsl

Pa3paboTka MOHTaXHOH TI'MAPABIMYECKOH CXEMBI THIPABINYECKHX H
ITHEBMATHYECKUX CHCTEM H3BECTHOrO (PYHKIMOHANBHOIO HAa3HAYCHHUS C
3aJaHHBIMM 3aKOHAMH JIBIDKCHHHM H € 3aJaHHBIMH 3aKOHAMH HW3MECHCHMS
YCHJIMH HCTIOJHUTENBHBIX MEXaHH3MOB, paOTalolMX 10 Pa3BETBICHHBIM
AJITCOPHUTMAaM, HEPETYIMPYEMBIX THAPABIHYCCKUX U IMHCBMATUIECKUX MAIIUH,
THAPABIMYECKOM © THEBMATHYECKOH JMCKPETHOH  YNpaBisiomed H
PETYJIUPYIOLIEH annapaTypsl 4 ee cuelyuprKaliuu

Paspabotka paboueil LUKIOrpaMMBI IMIPABIMYECKAX MU ITHEBMAaTHYECCKHX
CHCTEM H3BECTHOTO (YHKIHMOHAIBHOTO Ha3HAYCHHMS C 3aJlaHHBIMU 3aKOHAMH
IBIDKCHUM U C 3aJaHHBIMH 3aKOHAMHU H3MEHEHHs YCHIIMHM HCHOJHHTEIBHBIX
MEXaHHU3MOB, paboTaronux o Ppa3BETBIECHHBIM aIropuTMaMm,
HEpEryJupyeMbIX  THAPABIMYECKHX M [HCBMAaTHYEeCKHX  MAIlHH,
THApABIMIECKOM ¥ [HEBMAaTHYeCKOH JMCKPETHOHM yNpaBiSIOmCH U

peryJmMpyloller annapaTypsl

Pa3pa60TKa OJI0K-CXEMBI CHCTEMEI aBTOMATH4YCCKOI'O YHpaBJICHUA
THApABIMYCCKUX U MHCBMATHYCCKHUX CHCTEM H3BECTHOTI'O (I)YHKI.II/IOHaJ'IBHOI"O
Ha3zHadeHWs C 3aJaHHBIMH 3aKOHaAMH ABIKCHUM H ¢ 3aaHHBIMUA 3aKOHAMH
H3MCHCHNA }’CI/IJII/If/i HUCIIOJITHUTENIBHBIX MCXAHU3MOB

Pa3pa60TKa TEXHUYECKOro 3aJaHusl Ha TNPOCKTHPOBAaHHE CHCTCMBI
ABTOMATUYECCKOI0 YIPaBRJCHHA T[HUOPABIHYCCKHMH H ITHCBMATHYCCKHUMHA
CHCTEMaMH H3BECTHOI'O (b}’HKI.[I/IOHaJIBHOI‘O Ha3HA4YCHUs1 C 3aJaHHBIMHU
3aKOHaMH I[BI/I)KCHI/Iﬁ U € 3aJa’HHBIMH 3aKOHaMH HN3MCHCHHS }’CI/IHI/Iﬁ
HUCHOJHUTCIILHBIX MEXAaHU3MOB

Heob6xonuMele yMEHHS

BLI6I/IpaTI> TEXHUYCCKHNC JJAaHHBIC JIJIA 000CHOBAHHOTO IIPUHATHA pemeHnﬁ 10
MIPOCKTHPOBAHUIO TUNPABJIHYCCKHX H IMHEBMATUYECKUX CHCTEM, T'HIPO- U




IMTHEBMOArperaTtoB

HpOI/ISBOIlI/ITI: MPOYHOCTHHIC PacUyCThI AJIA TUAPO- H MTHECBMOCHCTCM

Ion6upath HEOOXOAMMYIO THOPO- M TNHEBMOANNAPATYpy HCXOAsS U3
3aJaHHOr0  (PYHKIMOHAIBHOTO  HAa3HAUeHHs M SKOHOMHYECKOH
11eJ1ec000pa3HOCTH

[IpHMEHATh  CIELUMATU3HPOBAHHOE IIPOTpaMMHOE  OOecHeYeHHe I
IpOBe/IEHUs] IPOYHOCTHBIX PacyeTOB

P3.3pa6aTBIBaTB MOHTA)XXHBIC THAPABIIHYCCKUE CXCMBI

PaSpa6aTBIBaTL pa6oq1/1e IAKJIOIpaMMBI THAPABIMYECCKUX A MTHCBMATHICCKHUX
CHCTEM

Pa3pabaTeiBaTh ~ QITOPHTMBl Ul  CHCTEMBI  ABTOMATH3HPOBAaHHOTO
ynpaBJICHHS

Heob6xoauMele 3HaHUS

OCOOGEHHOCTH IPOEKTHPOBAHUS THAPO- H I[HEBMOCHCTEM, MAIlUH H
anmapatoB, paforalomux ¢ pabouedl  KHMIOKOCTBIO, OTJIMYHOH OT
MHHEpAJIBHOTO Macla, HO HE arpecCHBHOM (YMEPEHHO arpecCHBHOM) K
KOHCTPYKIIMOHHBIM MaTrepualaM, HCIOJIL3YEMBIM IIPH IPOCKTHPOBAHHM
y3J10B THAPOCUCTEM, MAILIMH U allllapaToB

OcoberHocTH pPabOTHl MPOEKTHPYEMBIX CHCTEM H H3/IeNIMH, YCIOBHA
MOHTaXa, TEXHMYECKO SKCILTyaTallui

Meronuku MpPOBEACHUsSI IPOYHOCTHBIX PACYCTOB, B TOM quciae Ajd THApO- U
ITHEBMOCHUCTCM

HpaBPIJ'Ia BBIIOJHCHHA ITUKIIOTPAMM

CrelManu3upOBaHHOE IPOTPaMMHOE OOecIedeHHne Uil  MPOYHOCTHBIX
pacyeToB

OCHOBBI MNPOCKTHPOBAHUS CUCTCM YIIDABICHHUA

TpeGoBaHus OXpaHBI TPYAa, MOXKAPHOH, MPOMBINLIEHHOM, 9KOIOTHYECKOH
6€30I1aCHOCTH 1 3JIEKTPOO€30MacHOCTH

JIpyrue xapakTepUCTHKH

3.2.3. TpyaoBas pyHKIus

3aJaHHBIMH 3aKOHAMHU U3MEHEHHs VpoBeHb
HaumenoBanue YCHIHH MCIIOTHUTENBHEIX MEXaHU3MOB, Kox | B/03.5 (moaypoBeHs) 5
paboralomue 10 pa3BETBICHHBIM KBaNMUKALUH

PazpaboTka KoMILIEKTa
KOHCTPYKTOPCKO# ¥ SKCILTyaTallHOHHOM
JIOKYMEHTAIUU Ha TUAPABIHYCCKHUC U
[IHEBMATHYECKHE CHCTEMBI H3BECTHOTO
(YHKIIHOHAJILHOTO Ha3HAYECHHUS C
3aJaHHBIMH 3aKOHAMU JIBIDKCHHUH M C

AJITOpPUTMaM, HEPETyJIUPyEMBIE
THAPABIAYECKHE U THEBMATHYECKHE
MAalllAHEL, THAPABIAYECCKYIO 1
MHEBMATHUYECKYIO JUCKPETHYIO
YIPABJSAIONIYIO H PETYIHPYIOIIYIO
anmapaTypy

ITporcxoXaAeHKE TPYLOBOH
dyHKUIMH

3aMMCTBOBAHO U3

OpuruHan X
P OpurudHana

Kon PeructpaumoHHEIH HOMED
OpHUrHHAaNAa npodecCHOHAIIBHOTO

cTanpapTa
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TpynoBsle fefcTBUA

PaspaboTka  KOHCTPYKTOPCKOH  JOKyMEHTalMH Ha  MPOHM3BOIACTBO
THIPaBIHYECKHX M MHEBMATHYECKUX CHCTEM H3BECTHOIO (QyHKIMOHATBHOTO
Ha3HAYEHHUS C 3aJaHHBIMH 3aKOHAMH IBVDKCHMM M C 3aJaHHBEIMH 3aKOHaMH
M3MEHEHHs YCHIMM HCIONHHUTEIPHBIX MEXaHH3MOB, paboTaloWKX IO
pa3BETBIEHHBIM  AITOPHTMaM, HEPETyJIHPYEMbIX THIPaBIMYECKHX H
MHEBMAaTHUECKUX MAIlMH, THAPABIAYECKON M MHEBMAaTHIECKOH TUCKPETHOM
yIpaBJIIOIEl U peryaupyIOmEn anmnapaTyphl

PaspaboTka KOHCTPYKTOPCKOH JOKYMEHTallud Ha TPAaHCIHOPTHPOBKY H
YIAaKOBKY, KOHCEpPBALMIO H XpaHCHHE M3ICMUA THIPaBIHYECKHX U
[THEBMATHYECKMX CHCTEM H3BECTHOTO (PYHKIHOHAJIBHOIO HAa3HAYCHUSA C
3aJaHHBIMH 3aKOHAMH JBIDKEHHH W C 3aJaHHBIMH 3aKOHaMH H3MCHEHUs
YCHJIMH HCHOJHHTETBHBIX MEXaHH3MOB, pa0OTAIOMX IO Pa3BETBICHHBIM
aIrOPHTMaM, HEPETYIHPYEMBIX THAPABINYECKUX M THCBMATHIECKUX MAllKH,
TUAPABIMYECKOd ¥ IHEBMATHUECKOH JHMCKPETHOH yNpapisiomed U

peryJaupylomeil anmnaparyphl

PaspaboTka macropra H3Jeinus A1 THAPABIMYECKHX W ITHEBMaTHYECKHX
CHCTEM HM3BECTHOro (YHKIHMOHATIBHOTO HAa3HAYECHUS C 3aJaHHBIMH 3aKOHAMH
IBIKEHUHA M C 3aJaHHBEIMH 3aKOHAMHU M3MCHEHMs YCHJIMH HCIIOJHHTEIBHBIX
MEXaHHU3MOB, paboTaromux 1o Pa3BETBICHHBIM aJTOpUTMaM,
HEPETYIMPYEMbIX  THAPAaBIMYECKAX M [HEBMAaTH4YeCKMX  MAllMH,
THAPABIMYECKOH ¥ IHEBMaTHYEeCKOH JHMCKPETHOH yNpapisiomlled H

peryampylolei annaparypst

Pa3paGoTKa METOIMKH IPOBEACHAS HCIBITAHUA U KOHTPOIIA THAPABIMIECKHUX
¥ MHEBMaTUYECKMX CHCTEM H3BECTHOTO (YHKIHOHAIBHOIO HA3HAYCHHS C
3aJaHHBIMM 3aKOHAMM JBIDKEHWH M ¢ 3aJaHHBIMH 3aKOHaMH H3MEHCHHS
YCUIMIl MCHOJNHHUTEIBHEIX MEXaHW3MOB, PabOTAOMMX [O Pa3sBETBICHHBIM
aJITOPUTMaM, HEPETYIHPYEMBIX THAPABINYECKHX U MHEBMATHYECKUX MAIIHH,
THIPAaBIMUECKOi ¥ [HEBMATHYECKOH JHCKPETHOH ympapifiomed u

peryIupyollel anmnaparypbl

Pa3paGoTka TEeXHHUYECKOM JOKyMEHTalWH IO BBOAY H3JeUsd B
SKCILTyaTallHIo Ul MHAPABINYECKUX M MTHCBMATHIECKUX CHCTEM H3BECTHOTO
(yHKIMOHATEHOTO Ha3Ha4YeHHs C 3a/aHHBIMM 3aKOHaMH IBWXKCHHH H C
3aJaHHBIMHE 3aKOHAMH H3MCHEHMs YCHUJIHMH HCIIOIHHTECIBHBIX MEXaHH3MOB,
paboTalomux 1O  DPasBETBICHHBIM  allrOpHTMaM,  HEPETYIHPYEMBIX
THPABIMYECKAX ¥  [HEBMAaTHYECKMX MAaIUHH, TW/PABIMYECKOH |
[IHEeBMATHYeCKOi JUCKPETHOM YIPABISIOIEH M PEryIMpYIOLIel anmnapaTyphl

Pa3paGoTKa SKCIUTyaTalHOHHOW JOKYMEHTAllMHd /1 THIPABIAYECKHX U
[MHEBMATHYECKUX CHUCTEM H3BECTHOIO (YHKIMOHAIBHOIO Ha3HA4YeHUS C
3aJaHHBIMM 3aKOHAMH JBI)KEHHHA W ¢ 3aJaHHBIMH 33aKOHaMH HM3MCHCHH
YCHIIHI WCHOJHHMTEILHBIX MEXaHU3MOB, paboTaomuX MO Pa3BETBICHHBIM
aNrOpATMaM, HEPETyIMPYEMBIX THAPABINYECKUX H THEBMATHICCKUX MAIlNH,
THIPABIMYECKOf M IHEBMATHYECCKOMH JUMCKPETHOH  yNpaBIMIOICH U

PETYJIMPYIOIIEH anmnaparyphbl

PaspaboTka omnmcaTeqbHOH YacTd paGOTHL CHCTEMBl YHPABICHHS Ui
TMAPABIMIECKHX M IHEBMATHYECKUX CHCTEM M3BECTHOTO (QYHKIHOHABHOTO
HasHadeHHs ¢ 3aJaHHBIMH 3aKOHAMHM JIBIDKCHHM M ¢ 3aJaHHBIMH 3aKOHaMH
M3MEHEHHs YCIIME HCIONHUTENBHBIX MEXaHH3MOB, DPabOTAlONMEX IO
Pa3BETBIICHHBIM aJIr'OPHTMaM

Heo6xoauMble yMEHUS

BBINOJIHATS TeXHHYECKHE 4EPTEKH, COOPOUHBIE YEPTEKH U JIETATHPOBKH, &
TaKKe YepTexu obmero Buaa B coorBercTBHH ¢ ECK]]

BemoHaTe CTPOMOBOYHLIC CXCMEI
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COCTaBIATh CXEMBEI, CIEIH(UKAINH, BEAOMOCTH U TaOIMIIbI

Hcmons3oBarh B paboTe CPeACTBA aBTOMATHU3al[MK IIPOCKTHPOBAHHS

CoCTaBIIsATE SKCIUTYaTAHOHHYIO TOKYMEHTALMIO Ha U3/ICTIHE

Heo6x011MbIe 3HAHHSA

CTaHJapThl, METOMMKM ¥ HHCTPYKIHH IO pa3paboTke M O(QOPMIIEHHIO
qepTeKeH

OcobenHocTu paboTH, YCIOBHS MOHTaXa M TEXHMYECKOW 3KCIUTyaTallMy
NPOEKTHPYEMBIX ~ THIPABIMYECKMX M THEBMaTHYECKHX  CHCTEM,
HEPEryJMpPyeMbIX  THAPAaBIMYECKAX M I[HCBMAaTHYCeCKUX  MAIMH,
TUIpaBINYECKOd W NHEBMAaTHYECKOH JUCKPETHOM yOpapisiomed u

peryJIupyIoIlel anmnaparyphl

ITpaBuia 1 cocoOBl CTPOIIOBKH

MeToabl KOHCepBallUl H YCIIOBHA XpaHCHUSA THApPO- H MMHEBMOCHCTCM,
MalIuH 4 amnmnapaToB

TpeGoBaHus OXpaHBI TPy, MOXKAPHOH, NMPOMBIIIEHHOH, 3KONOTHYECKOH
6€30MacHOCTH 1 JIEKTPOO€30MacCHOCTH

Jlpyrue XapakTepUCTHKH

3.3. O60o0mennas TpyoBasi QyHKIHA

HaumenoBaHue

[IpoekTHpoBaHKE THIPABINYECKHUX H
ITHEBMATHYECKHX CHCTEM HOBOI'O
(GYHKIMOHAJIBHOTO MJIM KOHCTPYKTUBHOTO
Ha3HAYEHUS CO B3aMMOCBA3aHHBIMHU
(B3aMMO3aBMCHMBIMHI) 3aKOHAMH JIBHXKEHHH H
HM3MEHEHMSMH YCHIMA HCTIOJHUTEIBHBIX
MEXaHHU3MOB, pabO0TaIONIMX 110 aJaITUBHEIM KBaTUQHKALH
ATOPUTMAaM, THAPABIMICCKUX 1
MHEBMATHYECKHAX MAaINH, THAPOarperaTros,
THPABINYEeCKON ¥ THEBMAaTHYECKOH
alapaTypsl ¢ yupasBieHueM 6e3 orpaHHYeH s
Ha THII H KOHCTPYKTUBHOE UCIIOJTHEHHE

Koxn C VYpoBeHb 6

IpoucxoxaeHne 06061MEeHHOH

TpynoBoi HYHKLHUH

3auMMCTBOBaHO U3

OpuruHan = X
OpUTHHanNa
Kon PeructpaunOHHBIH HOMED
opurvuHaia npodeccHOHaNBLHOTO
cTaHjzapTa

Bo3moxHble HauMeHoBaHus | MmxeHep-ruapasivk II kareropuu

JOJDKHOCTEH, mpodeccuit

Hmxenep-koHcTpykTop Il KaTeropuu

TpeGoBanms k o6pasoBanuio | Beicmee o6pasoBanue — 6akanaBpuar

U 00y4eHHIO

50)85
Bricmee 06pa30BaHne — Marucrparypa iy CielIHaJINTCT

TpeGoBaHUs K ONBITY
HpaKTAYEeCKON paboTEI

He MeHee IBYX JIET HEKEHEPOM-KOHCTPYKTOPOM (MHXKEHEPOM-
ruapasiakoM) 111 KaTeropHy IpH HATHYHE BRICIIEr0 0Opa3oBaHHs —
OakanaBpuar

Be3 TpeGoBanuii K OMBITY NPAaKTHIECKOR paboThI IPH HATMYHH BEICIIETO
o0pa3oBaHHsi — MaTUCTPaTypa MM CIENHaTATET

OcoOrle yCIIOBUS IOMMyCKa K | -

pabote

Jpyrue XxapakTepUCTHKH




JIomoTHATETBHBIE XapaKTEPUCTHKA

HaumeHoBanue Kox HaumeHoBanue 6a30BOil TPYIIIE, JOJDKHOCTH (IpodeccHu) Miln
JOKYMEHTa CIEIMATBHOCTH
OK3 2144 WHxeHepbl-MEXaHUKH
EKC - HmxeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIATP 22491 HHXeHep-KOHCTPYKTOP
OKCO 2.15.03.01 MammuHOCTpOEHHE
2.15.03.02 TexHoMOrMYeCKHe MAOIMHEI 1 000pYJOBaHUE
2.15.03.05 KOHCTPYKTOPCKO-TEXHOIOTHIECKOE 0OecieYeHHE
MAaITMHOCTPOUTENBHBIX TPOU3BO/ICTB
2.15.04.01 MamuHocTpoeHHE
2.15.04.02 TexHoa0orMYeCKHe MAIIMHBI M 000py0BaHHE
2.15.04.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCIICYEHUE
MAaIIHHOCTPOUTEILHBIX IPON3BOJICTB
2.15.05.01 ITpoexTHpoBaHHE TEXHOJIOIMUECKUX MAIIHH M KOMILIEKCOB

3.3.1. TpyaoBasi pynkuns

Pacuet ruapaBnu4ecKux u
MTHEBMATUYCCKHX CHCTEM HOBOTO
(YHKIIMOHAJIFHOTO HJIX KOHCTPYKTHBHOI'O
Ha3HAYeHUs CO B3aMMOCBA3AHHBIMHU
(B3aMMO3aBUCUMBIMHY) 3aKOHAMH
JBIDKCHHI ¥ H3MEHEHUAMH YCHITHM
UCTIOJTHUTENBHBIX MEXaHU3MOB,
paboTaloImuX 10 aJalTUBHEIM
aJITOPUTMaM, THAPABINYECKUX U
MHEBMATHYECKUX MAIINH, THAPOAarperaTos,
THIPaBIAYeCKOH U THEBMAaTHYECKOH
anmaparypsl ¢ yupasJieHHeM Oe3
OrpaHMYCHHS Ha THI U KOHCTPYKTHBHOE
HCTIOJIHEHUE

YpoBeHb
Kox  C/01.6 (noxypoBeHs) 6
KBaMUKaLum

HanmeHoBaHue

3aUMCTBOBAHO M3
OpUIHHana

TpoucxoxaeHue TPya0BOi
¢$byHKuun

Opurnnan X

Kon PeructpaunonHetif HoMep
OpUruHana npogeccuoHAIBHOTO
cTaHIapTa

Tpynossie aeficTBUs HW3y4eHre U aHAIN3 CIY>KeOHOTO Ha3HAY€HHUs OCHAIIACMBIX THAPOCHCTEMaMH
TeXHUYECKAX OOBEKTOB ¢ IENBI0  OMNpeAeNeHHs TpeGoBaHMH K
¢ynkuuonuposannio  (GYHKIHMOHANBHOIO HA3HAYCHUs]) IPOCKTHPYCMBIX
THAPABIMYECKUX U MHEBMATHYCCKUX CHCTEM HOBOTO (PYHKIMOHAIBHOTO MM
KOHCTPYKTHBHOTO Ha3HAYEHHs CO B3aMMOCBS3aHHEIMH (B3aUMO3aBHCHMbBIMH)
3aKOHAMH JBIKCHHHM M  H3MEHEHHSIMH YCHJIMH  HCIOJNHHTEIbHBIX
MEXaHH3MOB, pafOTAIONMX 10 aJANTUBHEIM aITOPATMAaM, THAPABINICCKUX H
[HEBMATHYECKHX  MAIIMH,  THApPOArperaTtoB,  THAPaBIMYECKOH  H
[IHEBMATHYECKOH anmapaTypsl ¢ yrnpapleHHEM 0Oe3 OrpaHMYCHHs Ha THII U
KOHCTPYKTHBHOE HCIIOJTHEHHE

PacueT TIuapaBIMYecKAX W TIHEBMATHYECKUMX  CHCTEM  HOBOIO
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(bYHKHI/IOHaJIBHOI‘O Hin KOHCTPYKTHBHOI'O HasHa4YCHUL CO
B3aUMOCBSI3aHHBEIMHU (BSaI/IMO?»aBI/ICI/IMBIMI/I) 3aKOHaMH JIBIDKCHUM H
N3MCHCHUSAMH YCI/IJ'II/Iﬁ HACIIOJIHUTEIIBHBIX MEXaHHU3MOB, pa60Ta10n1nx 1o
aJallTUBHBEIM AJIOpUTMaM, THAPABIMYCCKHUX K ITHEBMATHYCCKHX MAIIHH,
TrHApoarperaTos, FHIIpaBHH‘ICCKOﬁ M ITHEBMAaTHYECKOH arnmnaparypoel ¢
YIIpaBJICHUEM 0e3 OTpaHMYCHHS HA TUII U KOHCTPYKTUBHOC NCIIOJTHCHHMC

BrIOOp TEXHHYECKOrO PEINCHHsS AN TMAPABIMYECKMX M IMHEBMaTHYECKUX
CHCTEM HOBOro (YHKIHOHAJIBHOTO HJIHM KOHCTPYKTHBHOTO Ha3HAY€HHS CO
B3aMOCBSI3aHHBIMH  (B3aMMO3aBUCHMBEIMH)  3aKOHAMM  [BIDKCHHM |
H3MEHEHUAMH YCHIMM MCIOJHHUTEIbHBIX MEXaHH3MOB, pabOTalOIHX 110
aJalTHBHBIM QJITOPHTMaM, THAPABIMYECKHX H IHEBMATHYECKHX MAIIWH,
TH(poarperaToB, THAPABIMYECKOW M IHEBMATHYECKOH ammapaTypsl C
yrpasiieHHeM 6e3 OrpaHuYEHHs] Ha THII M KOHCTPYKTHBHOE MCIIOJTHEHHE

IpoekTHpOBaHHEe CTPYKTYPHOH CXEMBI I'HIPaBIHYECKAX U MHEBMaTHICCKHX
CHCTEM HOBOrO (YHKIHOHAIHHOIO MM KOHCTPYKTHBHOIO Ha3HAYCHUS CO
B3aMMOCBS3aHHBIMHM  (B3aHMO3aBMCHMBIMH) 3aKOHAMH  JIBIDKCHHH U
M3MEHEHHSAMM YCHJIMH MCIIONHHUTENBHBIX MEXaHM3MOB, paboTAOIMX IO
aJalTUBHEIM alrOPUTMaM, THIPABIMYECKHX M ITHEBMAaTHYECKUX MallHH,
THPOATPEraToB, THAPABIMYECKOX M IIHEBMAaTHYECKOM amnmaparypel ¢
yIpasjieHHeM 6e3 orpaHHYeHHUs Ha THII M KOHCTPYKTHBHOE HCIIOJTHEHUE

IIpoexTupoBanue MPUHIUIHATIBLHOR THIPaBINYECKOH CXEMBI
THAPABINYECKHX U IHEBMAaTHYECKUX CHCTEM HOBOTO (yHKIMOHAIBHOTO MIH
KOHCTPYKTHBHOTO Ha3HAYeHHs CO B3aHMOCBS3aHHEIMH (B3aHMO3aBHCHMBIMHU)
3aKOHAMH JBMOKEHHHA H  H3MEHEHHSAMH YCHIHMH  UCIIOJHHTEIbHBIX
MEXaHHM3MOB, PabOTAOIIUX 110 aATHBHBIM AJITOPUTMAM, THIPABIHIECKUX U
[HEBMATHUYECKAX  MAIIMH,  T[HAPOAarperaTtoB,  THAPABIMYECKOH U
ITHEBMATHYECKON amnmaparyphl ¢ ynpaBleHHEM 0e3 OrpaHMdYeHHs Ha THII U
KOHCTPYKTUBHOE UCIIOJIHEHHE

HpOCKTPIpOBaHI/Ie YCT‘p0i/'ICTB A CHCTEM YIPABJICHUA THAPABIUYCCKHUMH H
IMHEBMATHYECKUMHU MalllMHAMH, ruapoarperatTaMn

PaspaboTka ommcaTeNbHOM dacTH pa3pabaTBIBAEMBIX THUAPABIMYECKHX H
IMHEBMATUYECKHX CHCTEM HOBOTO ()YHKIHMOHAIBHOIO MM KOHCTPYKTHBHOTO
HAa3HAYeHWs CO B3aMMOCBA3AHHBLIMH  (B3aUMO3aBHCHMBIMH) 3aKOHAMH
IBWKEHAH W HM3MEHEHHSMH YCHIMH HCHONHUTEIBLHBIX MEXaHHU3MOB,
paforatomux 1O  aJaNTHBHEIM  ICOPATMaM, THAPABIMIECKAX M
NHEBMATHYECKUX  MaIIMH,  THAPOArperaToB,  THAPABIMYECKOH U
[IHEBMATHYECKOH almapaTyphl ¢ ynpaBicHHeM 0e3 OrpaHHYeHHs Ha THI H
KOHCTPYKTHBHOE HCIIOJTHEHHE

Heo6xoauMble yMEHHSA

AHaJII/ISI/IpOBaTL JOKYMCHTAaNHIO, OITHMCHIBAIOIIYIO q)yHKI.II/IOHaJ'II)HOC
Ha3zHAuYeHHUE U KOHCTPYKTHBHBIC U (I)YHKI.II/IOHEUIBHBIC 0C00EHHOCTH MAaIINHBI
HIH YCTpOﬁCTB, YacThIO KOTOPHIX ABJIACTCA MPOCKTHPYyCMasl rugpaBJIHIcCKas
HJIM IIHEBMATHYECKAsA CHCTEMa, MalllnHa, rugpoarperar, THApaBIndeCKas Ui
NHEBMaTH4YeCcKas anmnapaTtypa Wii apMaTrypa

BLIIOIHATE TEXHHYECKHE pacdeThl THAPO- U ITHECBMOCHCTEM JJ1 YIaCTKOB
THAPOCHUCTEM THAPABIHYCCKUX U IMHCBMaTHYECKUX MalIWH, THApOarperaTros,
FPII[paBJIPI‘ICCKOﬁ H IMHEBMATHYEeCKOU armnapaTypbl C HN3BECTHBIM
(by'HKIII/IOHaJ'II:HBIM Ha3HAYCHHUEM C HOCJICAYIOITHM IIPOBCACHUCM
CTPYKTYPHOIO aHalln3a BCEl CHCTEMBI H OIIpeacIICHUEM HCOﬁXOI[I/IMLIX
TpaHHIHBIX 3HAYCHUM PaCcUYCTHBIX NapaMETPOB

BemonuaTs TEXHHYCCKHUC pac4dcThl THIPO- H MMHEBMOCHCTCM,
THAPaBINYICCKHX H MMHEBMAaTHYCCKUX MaliuH, raapoarperarTos,
FI’II[pﬂBJIH‘ICCKOfI A THEBMAaTH4E€CKON annaparypsl Jj1 M3BECTHOIO (paHee
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pa3pabOTaHHEIX ¥ OMNHMCAHHBIX) (YHKIHOHATBHOTO Ha3HAUYEHMSA WA
KOHCTPYKTHBHOIO  HKCIOJHEHHS €  NOCIEAYIOMMM  IIPOBEICHHEM
CTPYKTYPHOTO aHaliH3a BCEH CHCTEMBI M OIpe/ieieHHEM HEOoOXOOMMBIX
TPaHUYHBIX 3HAYCHUH pacyeTHHIX TapaMeTPOB

[Tpou3BOaUTE MOKUCK H aHAJM3 TEXHUYECKHX PEIICHHH 10 THAPaBINIECKUM H
IHEBMATHYECKMM  CHUCTEMaM, THIPAaBIHYECKUM M  [HEBMAaTHYECKHM
MalUHHaM, THIpoarperaTaM, THAPAaBIMYECKOH M  IHEBMAaTHYECKOH
anmapatype JI000ro TUIa U ¢ JTIOOBIM ylpaBlcHUEM

HpI/IMeHHTB CHCIUAIIU3HPOBAHHOC IporpaMMHOE obecrneucHHe A
aBTOMAaTH3alMH r'NAPABIHICCKUX U ITPOYHOCTHEIX PACUCTOB

HeobOxonuMele 3HaHHS

OcobenHocTH pa60TBI, pacucToB M MPOCKTHPOBAHUA THAPABIHNYCCKUX H
ITHEBMAaTHYCCKHUX CHCTEM, THAPABJIMYECKHX MW ITHEBMAaTHYECKUX MaIllHUH,
THApOArperaTos, rmlpaBquecxoﬁ H ITHEBMATHYECKOH anraparypbl mo6oro
TUIIA AJI51 BCEX TUIIOB KIIMMATHYCCKOTO HCITOJTHCHUA

HpaBnna BBIITOJIHCHWA THAPABIIHUCCKUX U ITHECBMATHYECKHX CXCM

CHCHI/IaJIHSI/IPOBaHHOC nporpaMMHOE obecredeHne i1 aBTOMATU3ALUHU
THAPABJIMYCCKUX U MTPOYHOCTHBIX PAaCUYCTOB

Tpe6GoBaHHs OXpaHBI Tpy[a, MOXAPHOH, NPOMBINLICHHOH, 5KOJOTHYECKOM
6€30MaCHOCTH H 3JIEKTPOOE30IIaCHOCTH

Metoasl MPOEKTHPOBAHUS PA3NMIHBIX CHCTEM M YCTPOMCTB yIpaBlIeHHUS
THAPABIMYECKAMHA M ITHEBMATHYECKHMH CHCTEMaMH, THAPAaBIMYECKHMH H
[HEBMATHYECKMMH MAallMHAMH, THIpoarperaraMy, THApPaBIHYECKOH H
MHEBMAaTHUYECKOU annaparypoi mo60oro Tuna

Jlpyrue xapakTepHCTUKH

3.3.2. TpyaoBas pynkuus

Pa3zpaboTka 5CKM3HOTO M TEXHUYECKOTO
IIPOCKTA THAPABINYECKUX H
MMHEBMATHYECKHX CHCTEM HOBOTO
(YHKIIMOHAJIBHOTO MJIM KOHCTPYKTHBHOTI'O
Ha3HAYEHHs CO B3aHUMOCBSI3aHHBIMHU
(B3aMMO3aBUCHMBIMH ) 3aKOHAMH

JBIDKEHH ¥ M3MEHEHHAMH YCHITUR YpoBeHs
HaumenoBbanue HCIIOJIHUTC/ILHBIX MEXaHU3MOB, Kox C/02.6 (nomypoBeHb) 6
paboTaronux 1o ajalnTHBHEIM KBanM(uKaumn

aJITOPUTMaM, THIPAaBINYECKHAX U
ITHEBMAaTHYECKMX MAlIKH,
THIPOarperaToB, FTHIPaBIMIECKON 1
ITHEBMATHYECKOMH anmaparypsl ¢
yrpaBlieHdeM 0e3 OrpaHU4eHHs Ha THII H
KOHCTPYKTHBHOE HCIIOJTHEHHUE

IlpoucxoxaeHHe TPy AOBOIA

OpuruHan X

dyHKIMH

3auMCTBOBAHO U3

OpHUTHHAJA
Kon PerucTpauroHHbiH HOMED
OpUTHHajIa npo¢€CCHOHATTEHOTO
cTaHgapTa

TpynoBsle aelcTBHA

ITogbop 0GOpyHOBaHUS B COOTBETCTBMM C HPHHIMIAAILHON CXeMOH H
KOHCTPYKTUBHBHIM ~ MCIIOJIHEHHMEM C Y4Y€TOM YCIOBHH  OKCIUTyaTallHH
THIPABINYECKHX U MHEBMATHIECKHX CHCTEM HOBOTO (PYHKIHOHAIBHOTO MM
KOHCTPYKTHBHOIO Ha3HAYEHHs CO B3aUMOCBSI3aHHBIMH (B3aMMO3aBUCHMBIMH)
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3aKOHAMH JBIDKEHMH M  HW3MECHCHHSAMH YCHIMHA  MCIOJHHMTCIBHBIX
MEXaHM3MOB, pabOTAIONIMX IO aJalTHBHBIM AIFOPUTMaM, THAPABINICCKUX U
MHEBMATHYECKAX  MalIMH,  THOPOArperaTtoB,  THJIPaBIHMYECKOH  H
IHEBMATHUYECKOM ammapaTypbl ¢ ympaBieHHeM 0e3 OrpaHHYeHHs Ha THI H
KOHCTPYKTHBHOE UCIIOJTHEHHE

Pa3paboTKa TEXHMYECKHX PeLICHHUI CIENNAGHBIX THAPABINIECKHX OI0KOB

Pa3pa6oTKa METO/IOB CHIDKEHHS YPOBHs IiyMa, BUOpaluu

Pa3pa60Tka METOMOB CHIDKEHHS KOJIMIECTBA HHOPOAHBIX 4acTHIl B paboueit
JKHAKOCTH C IEIBI0 NOBHIIECHHS (YIy4YIIEHHS) Kiacca NPOMBIIUIEHHON
YHCTOTHI

HpOBCI[CHI/Ie SKOHOMHYCCKHX pacdYe€TOB AJI1 ONPCACIICHHA I.ICJICCOO6paSHOCTI/I
IIpUMEHCHUS KOMILTICKTA O60py,I[0BaHI/IH THAPABIHYCCKHAX H ITHCBMAaTHICCKHX
CHCTEM HOBOI'O (I)YHKIII/IOHaJII:HOFO NI KOHCTPYKTHBHOI'O Ha3Ha4Y€HHSA CO
B3aUMOCBA3aHHBIMHA (B3aI/IMO3aBI/ICI/IMI>IMI/I) 3aKOHaMH IIBI/I)KGHI/Iﬁ H
HN3MCHCHHUIMH }’CI/IJ'II/If;I HUCIOJIHUTCIBHBIX MCXaHH3MOB, pa60Tanmnx o
QJalTUBHBEIM AJNrOpUTMaM, TFHAPABIMYECKHUX K NHCBMAaTHYCCKHX MalIuH,
THAPOArperaTos, l"I/IIIpaBJ'II/I“ICCKOf;I M IHEBMaTHYECKOM annaparypel ¢
yhpaBJICHUEM 6e3 OTPpaHUYCHHUA Ha THUIl 1 KOHCTPYKTHBHOC HCIIOJIHCHHUC

HpOBel[eHI/IC IIPOYHOCTHBIX PAaCYCTOB THAPABIMYCCKHX U IMHEBMATHYCCKHX
CHACTEM HOBOI'O q)YHKI.[I/IOHaJIBHOl"O UMM KOHCTPYKTHBHOIO Ha3HA4YCHHA CO
B3aNMOCBA3aHHBEIMHU (B3&HMO3aBHCHMBIMPI) 3aKOHaMH I[BI/I)KCHI/Iﬁ Hu
HN3MCHCHHAMH ycHJ’II/Iﬁ HCIOJIHUTECIBHBIX MCXaHHU3MOB, pa60Tanmnx 1o
aJallTUBHBEIM AJITOPUTMaM, THAPABIAYCCKHX H ITHCBMATHYCCKHX MalInuH,
THApPOArperaTos, FI/IIIpaBJII/I‘IeCKOﬁ A ITHEBMAaTHYECKOM anmnaparypel ¢
yHIpaBJICHUECM 6e3 OorpaHMYcHMU HA THII U KOHCTPYKTHBHOC HUCIIOJIHCHHUC

Pa3paoTKa MOHT@)XHOH THAPABIMYECKOW CXEMBI THIPABIMICCKHX H
MHEBMAaTHYECKAX CHCTEM HOBOTO (D)YHKIHOHAIBHOIO MM KOHCTPYKTHBHOTO
HasHAYEHHS CO B3aMMOCBA3aHHBIMH  (B3aHMO3aBHCHMBIMM)  3aKOHaMH
IBIDKCHUH M HW3MEHEHHSAMH YCHIMHA HCIONHWTENIBHBIX MEXaHHU3MOB,
paboTalomUx 0  AJaNTHBHBIM  aNrOpMUTMaM, THOPAaBIMYECKAX H
HMHEBMATHYECKAX  MaIlMH,  T[HIPOAarperaroB,  THAPaBIMYECKOH U
NHeBMATHYECKOH almapaTypbl ¢ ympaBieHHeM 0e3 OrpaHudYeHus Ha THI U
KOHCTPYKTMBHOE HCIIOJIHEHNE H ee CIenupuKaium

Pa3pa6oTka alropuTMa ynpaBlcHHS THAPABIMICCKUMH M THEBMATHYCCKUMHA
CHCTEMAaMH HOBOIO (yHKIIHOHAIBHOIO MIIM KOHCTPYKTUBHOTO HAa3HAYEHHs CO
B3aMMOCBS3aHHBIMH  (B3aMMO32BUCHMEBIMHM)  3aKOHAMH  [BIKCHHA U
M3MEHEHHSIMH YCHIIMH WCIIONHUTENBHBIX MEXaHW3MOB, PabOTAlOIUMH IO
aNanTUBHBIM  QJTOPHTMaM, THIPABIMYECKMMM M  IHEBMAaTHYCCKHMH
MAlIMHAMH, THAPOArperaTaM, THIAPABIMYECKOH H  MHEBMATHYECKOH
anmapaTypoil ¢ ympaBieHHeM 0e3 OrpaHHYeHHs Ha THII M KOHCTPYKTHBHO®
WCIIOJIHCHHE

Pa3paboTka TEXHHYECKOTO 3aJaHMsd Ha IPOCKTHPOBAHHE  CHCTEMBI
yIIpaBIeHHs THUAPABIMYECKMMM H IHEBMATUYECKUMU CHCTEMaMH HOBOTO
(yHKIHOHAIBHOTO WM KOHCTPYKTHBHOTO Ha3Ha4YeHUS co
B3aMMOCBS3aHHBIMH  (B3aMMO3aBHCUMBIMH)  3aKOHaMH  JBIDKCHUH H
M3MEHEHWSIMH  YCHJIME HCIIOJHUTENBHBIX MEXaHH3MOB, PabOTAlOIAMK TIO
amaOTHBHBIM  alrOPHTMaM, THOPABIMYECKMMH H  ITHEBMAaTHICCKUMHU
MAIIAHAMY, THAPOATPEraTaMy, THUAPABIMYECKOH H  MHEBMAaTHYECKOH
ammapaTypoil ¢ ympapieHHeM 6e3 orpaHHYeHHs Ha THI H KOHCTPYKTHBHOC
HCIIOJIHEHHE

PaspaboTka mpoeKTa BHEJPSHUS B CHCTEMY YIIPABICHHS BEPXHETO ypOBHS

Heob6xoaumMple yMEeHHS

BBI6I/IpaTB TEXHHYICCKHC NAHHBIC IJIsA 000CHOBAHHOT'O TIPUHATHS pCIIICHI/Iﬁ 1o
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IIPOCKTUPOBAHHUIO THAPABIIHICCKHAX i | IMHCBMAaTHYCCKHUX CHUCTCM,

THAPABJIMYECKMX M [HEBMATHYECKHX  MallHWH,  THIpPOAarperaros,
THAPABINYECKON W IHEBMAaTHUYECKON anmaparypbl, apMaTypbl H CHCTEM
yIIpaBJICHHUS

TTpOM3BOIUTE THIPABINYECKUE U IPOYHOCTHBIE PACUETHI

IIpuMeHSTh TEXHHYECKHE PEIICHNS Ul CHIDKEHHs YPOBHS IIyMa U BUOpanuu
B IIPOEKTHPYEMBIX 00BEKTaX

PaspabaThIBaTh cCieUaIbHBIC THApPaBIMYECKUE OJIOKH

IMpumeHATH anmapatypy J000Oro THNA YIpPaBICHUS H KOHCTPYKTHBHOTO
HCIIOJTHEHHUS

IlpuMeHATh  CHENUANM3HPOBAaHHOE INPOrpaMMHOE  OOCCIICUeHHE  JULA
IIPOBE/ICHUS TUAPABINUECKUX MMPOYHOCTHBIX PacueToOB

Pa3pabaTrIBaTh MOHT@XKHBIE THAPABINIECKHE CXEMBI

PaspabaTbiBaTh ~ aNropuTMbl  (QYHKIHOHMpOBAaHHMS Ul CHCTEMBI
ABTOMATU3MPOBAHHOTO YIIPaBJICHUS

Heob6xoauMele 3HaHHS OcoOeHHOCTH KOHCTPYKIHH ¥ paboThl THAPABIMYCCKOTO U THEBMATHYECKOTO
o0opymoBaHus Uil MOOOr0 KIMMAaTHYECKOTO MCIIOMHEHHS M KAaTerOpuil 30H
pa3MenIeHus

OcobenHocTH pPabOTHl MPOEKTHPYEMbIX CHCTEM H H3JAEIMH, YCIOBHS
MOHTa)Xa, TEXHHYECKUX YCJIOBHH KCILTyaTaln

MeToB! CHIKEHMS YPOBHSL ITyMa, BHOpAllMy B IPOEKTHPYEMBIX 00BEKTaX
MeToA¥KK  IIPOBEAEHHMS NPOYHOCTHBIX  pacyeTroB, B TOM  YHCIE
CHEIHATH3UPOBAaHHbIC, JJISI THAPO- M IHEBMOCHCTEM, THAPABIMYECKUX H
ITHEBMATHYECKUX MalIIHH, THIPOArperaTos., THAPaBJINIECKON 51
[MHEBMATHYECKOM ammaparypbl

Meroauku moabopa KOHCTPYKIIHOHHBIX MaTEpHAIOB INPUMEHHTEIBHO K
THZIPO- ¥ IIHEBMOOOOPYIOBAHHIO C YYETOM YCIIOBHH 3KCILIyaTalliK
CrnenuanM3dpoBaHHOe TPOTrpaMMHOE OOecHedeHHe Uil [POYHOCTHBIX
pac4eToB

OCHOBEI IPOEKTHPOBAHNUSI CUCTEMbl aBTOMAaTH3HPOBAHHOIO YIPaBJICHUsE
CucreMa  CTaHZApTOB  DPrOHOMHKH,  TEXHHYIECKOH  OCTETHKM  H
B3aHMOJIEHCTBHS «IE€IOBEK — MAIIHHAY

Tpe6oBanuss OXpaHBI TpPYXa, NMOXAPHOH, NPOMBIIUICHHOH, 3KOJOrMYeCKOM
6€e30MacHOCTH U DJIEKTPOOE30NaCHOCTH

Jlpyrue xapakTepuCTHKH | -

3.3.3. TpynoBas pyHKIHA

Pa3paboTka KOMIIJIEKTa KOHCTPYKTOPCKOH H
9KCILTyaTallMOHHOH AOKYMEHTALMM Ha
THAPABIMYECKHE U THEBMATHYECKHUE
CHCTEMEI HOBOTO (PYHKIIMOHATIBHOTO UK
KOHCTPYKTHBHOTO Ha3HA4EHHUS CO
B3aMMOCBS3aHHEIMH (B3aMMO3aBHUCHMEIMH)

o VpoBeHb
3aKOHaMH JIBMOKCHNY H H3MCHCHUSIMHU
HanmeHoBaHHE N A Koa | C/03.6 (moaypoBeHs) 6
yCHIINU HUCHOJHUTEIIbHBIX MEXAaHU3MOB, KBaJII/I(I)l/IKaIII/II/I

paboTaromiye 10 aJalTUBHBIM aIrOpUTMaM,
I'M/IpaBIIMYECKUE U THEBMaTHIECKHE
MAIIMHEL, THAPOArperarsl, FTUAPaBIHICCKYIO
Y ITHEBMATHYECKYIO anmnaparypy ¢
ynpagpiieHHeM 6€3 OrpaHHYEHHS Ha THIT X
KOHCTPYKTHBHOE UCIIOJTHEHHE
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TpynoBbie neHcTBHA

Pa3spaboTka  KOHCTPYKTOPCKOH  JOKyMEHTaUd Ha  IIPOM3BOJCTBO
THUIPABIHYECKHX H MHEBMAaTHYCCKUX CHCTEM HOBOTO (PyHKIMOHAILHOIO M
KOHCTPYKTHBHOI'O Ha3HAYEHHUS CO B3aMMOCBSI3aHHBIMH (B3aUMO3aBHCHMBIMH)
3aKOHAMH  JBIDKCHHH ¥  H3MCHEHWSIMH YCHIMH  HCIIOJHHUTEJIBHBIX
MEXaHU3MOB, pa0OTAIOIHX 110 aJalTHBHBIM aIrOPHTMaM, THAPABIMYECKUX U
NHEBMATHYECKMX  MAIlHH,  THAPOAarperaToB,  THAPaBIMYECKOM  H
ITHEBMATHYECKOM almaparypsl C yIpaBicHHeM 0e3 OrpaHHYeHHs Ha THI H
KOHCTPYKTHBHOE MCIIOJTHCHUE

Pa3paboTka KOHCTPYKTOPCKOH MOKYMEHTAlMM Ha TPAHCIOPTHPOBKY U
YyOAaKkoBKY, KOHCEpBALMI0 M XPaHEHHE HM3ACIMH THAPABINYCCKHX H
MHEBMATHYECKUX CHCTEM HOBOTO ()YHKIIMOHAJIBHOIO HJIM KOHCTPYKTHBHOTO
Ha3HaYeHHs] CO B3aHMOCBS3aHHBIMH (B3aMMO3aBHCHUMBIMH) 3aKOHaMHM
IBIDKEHMM M M3MEHEHHSAMHM YCHIMA WMCIONHHUTEIBHBIX MEXaHH3MOB,
paboTaomux IO  aJaNTHBHEIM  aJITOPUTMaM, THAPABINYECKUX H
[IHEBMaTUYECKMX  MAaIlHH,  THOpOarperaTtoB,  TUIPaBIMYECKOH  H
[THEBMATHYECKOM almaparyphl C ymnpaBleHHEM 0€3 OrpaHHYeHHs Ha THII H
KOHCTPYKTHBHOE HCHIOJTHEHUE

PaspaboTka macmopra W3AeIHs A THAPABIMYECKHX W ITHEBMATHYECKHX
CHCTEM HOBOr0 (YHKIHOHAJIBHOTO WM KOHCTPYKTHBHOTO Ha3HAYEHHS CO
B3aHMOCBSI3aHHBIMH  (B3aMMO3aBHCHMBIMH)  3aKOHaMH  JIBIOKEHHH |
H3MEHEHMSIMH YCHJIMH HMCIIOJHUTENBHEIX MEXaHU3MOB, pabOTaIOmMX II0
aJaNTHBHBIM QJICOPUTMAaM, THAPABIMYECKHX ¥ ITHEBMATHYECKUX MAIHH,
THAPOArperaToB, THUAPaBIMYEeCKOH M ITHEBMATHYECKOH ammapaTypel ¢
yipaBjieHneM 6¢3 orpaHM4eHHs Ha THI M KOHCTPYKTHBHOE UCIIOJTHEHHE

Pa3paboTka METOAMKM IPOBEJCHHA HCIOBITAHMA M KOHTpPOJIL  JUIA
THIPABIMIECKHX ¥ THEBMATHYECKUX CHCTEM HOBOTO (DYHKIMOHAJBHOTO HIH
KOHCTPYKTHBHOTO Ha3HAYeHHUsI CO B3aHMOCBS3aHHBEIMH (B3aHMO3aBUCHMBIMH)
3aKOHAMH JIBIDKEHHH W  H3MCHEHHSMH YCHIMH  HCIOJIHHUTEIBHBIX
MEXAHU3MOB, pabOTAIOIIUX IO aJaNTHBHBIM aITOPHTMaM, THAPABIHICCKUX U
OHEBMaTHYECKMX  MallldH,  THApOAarperaTtoB,  THAPaBIMYECKOH  H
[THEBMATHYECKOM amIaparyphl ¢ ympaBieHHeM Oe3 OrpaHMYEHHS Ha THI U
KOHCTPYKTHBHOE HCIIOJTHEHHE

Pa3paGoTka TEXHMYECKOH JOKyMEHTalUM 10 BBOAY H3Jenui B
SKCIUIyaTAIMIO JUIsl THAPABIMYECKAX H IHEBMATHYCCKHX CHCTEM HOBOTO
(YHKIIMOHAIBHOTO WIN KOHCTPYKTUBHOTO Ha3HAYCHUA co
B3aMMOCBA3aHHEIMHM  (B3aMMO32aBHCHMBIMM)  3aKOHaMH  JBIJKCHUHA U
WU3MCHEHMSAMM YCHIMA MCIIOJHHTEIGHBIX MEXaHH3MOB, pabOTaOIUX IO
aJaNTHBHBIM AalrOPUTMaM, TCHIPABIMYECKHX M ITHEBMAaTHYCCKHX MalllHH,
THApOArperaToB, THIPAaBIMYECKOH M IHEBMaTHYCCKOH amnmapaTypsl ¢
yIpaBJIeHAeM Oe3 OrpaHMYeHHs Ha THIT M KOHCTPYKTHBHOE HCIOJIHEHHE

Pa3pa60T1<a BKCHJIyaTaLII/IOHHOﬁ JOKYMEHTAIlUd JUId THAPABIMYCCKHX H
ITHEBMATUYECKHX CHCTEM HOBOI'O Q)YHKI.[I/IOHaJ'II:HOI‘O HJIX KOHCTPYKTHBHOI'O
Ha3HA4YEHHsT CO B3aUMOCBA3AHHBIMH (BSaI/IMOSaBI/ICI/IMBIMI/I) 3aKOHaMH
I[BI/I)KGHI/Iﬁ H H3MCHCHHAMH YCI/IJ'II/Iﬁ HUCIIOJIHUTCIIBHBIX MCXaHH3MOB,
pa60Ta10111Hx 10 aJallTHBHBIM aJIropur™Mam, TAJIPaBJINIECKHX Hu
IMHEBMAaTHYCCKUX MalInuH, rugpoarperaros, rHIlpaBHH'ICCKOﬁ H
MHEBMATHYECKOHN amrnapartypsl ¢ YIpaBJICHHCM 6e3 OrpaHU4YCHU HAa THII H
KOHCTPYKTHBHOC HCIIOJIHCHHUC

Pa3pa60TKa ONMUCATEIBHOM YaCTH CHCTEMEI aBTOMAaTHUYECKOIO YIIPaBICHUA
I TUAPABINYIECKUX U MHEBMATHYCCKUX CHCTEM HOBOTO (bYHKIII/IOHaJ'IBHOFO
I KOHCTPYKTHBHOI'O Ha3HaA4YCHUS (¢1¢) B3aUMOCBS3aHHBIMHA
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(B3aMMO33aBUCHMMEIMH) 3aKOHAMH JBIDKEHHH ¥ HM3MCHCHHSAMH YCHIIAA
UCIIOJIHUTENLHEIX MEXaHH3MOB, paboTalOMUX M0 aJalTHBHEIM aJlCOPHTMAaM,
TH/IPABIMYECKMX M ITHEBMATHYECKMX  MAallMH,  THIPOArperaros,
TUApaBIAYECKOd W MHEBMATHYECKOH amapaTypbl ¢ yOpapieHueM 6e3
OrpaHHYeHHs Ha THI ¥ KOHCTPYKTHBHOE MCIIOJIHEHHE

HeobxoaumMeie ymeHUs

BEINOMHATE TeXHAYECKUE YEPTEXKH, COOPOUHBIE YEPTEXKH M JACTATHPOBKY, a
TaKoKe Yeprexu obmiero Buaa B cooteercTsrd ¢ ECKJI

BrmonHsath CTPOIIOBOYHBIC CXCMBI

CoCTaB/IsITE CXEME, CHCIII/I(I)I/IKaIII/II/I, BEAOMOCTH H Ta6JIHLIBI

Hcmonp3oBate B pa60Te cCpeacTBa AaBTOMaTH3allMH HPOECKTHPOBAHHI,
TIIPUMECHACMBIC B Opranu3alimn

O6ecneunBath HaJIaaAKy U JHArHOCTUKY N3O CIIHNA

CoCTaBJIATh SKCIUTyaTAIIHOHHYIO TOKYMEHTAIMIO Ha H3/IE/IUe

Heo6xongymeie 3HaHUS

CTaHgapThl, METOAMKA M HHCTPYKOHMH IO pa3paboTke u OQOPMIICHHIO
yepTeKen

OcoGeHHOCTH DPabOTHI, YCIHOBHS MOHTaXa M TEXHMYECKOW OKCILTyaTaluH
IOPOEKTHPYEMBIX ~ THOPABIHYECKMX M IIHEBMAaTHYECKHX  CHCTEM,
TUIpaBIAYecKMX W NHEBMAaTHYECKMX  MAIlMH,  [HAPOAarperaros,
THIPABIIAYECKOl 1 THEBMATHIECKOM anmapaTyphl

HpaBHJIa H TUINIOBBIC METOJABI CTPONIOBKH U3ACIINA

MeTtonsl KOHCEpBAalUM W YCJIOBHS XPaHEHHS THAPO- M ITHEBMOCHCTEM,
THIPABIIMYECKHX M MHEBMAaTMYeCKMX  MAIlMH,  THJIpOarperaros,
THPABJIMYECKON M MTHEBMAaTHYECKOH allmapaTypsl

TpeGoBaHHs OXpaHEI TPyHa, NOKAPHOH, MPOMBINUICHHOM, 3KOJIOTHYSCKOH
6€30aCHOCTH | JIEKTPOOE30IIaCHOCTH

Jpyrue xapakTepUCTHKH

3.4. O600mennasi TpyaoBasi pyHKIHuA

HaumeHoBaHUE

ITpoexTHpOBaHKE THAPABIMYECKUX H
[IHEBMAaTHYECKMX CHCTEM, MalllkH,
THIPOANIAPaToB, Y3JI0B, THAPOArperaros,
THApPaBIMYECKON U NTHEBMAaTHYECKOM KBanHUKALMH
anmapaTypel, He UMEIOIIUX paHee
pa3pabOTaHHBIX TEXHUYECKUX PEIICHHM

Kon D VposeHb 7

ITpoucxoxaeHue 060061IeHHO

TpynoBOi QyHKLHH

3anuMCTBOBaHO U3

Opurunan X
OpHrHHaja
Kon PerucrpaunoHHbIi HOMEP
OpHI'HHANA podeccHOHATBHOTO
cTaHzapTa

Bo3MoxxHBIE HanMeHOBaHus | MHkeHep-ruapasiuk I kateropuu
JOJDKHOCTEIH, mpodeccuit

WnxeHep-koHCTPYKTOP 1 Kareropuu

Tpe6oBanus x o6pa3oBaHui0 | Bricimee o6pasoBaHue — MaruCTpaTypa HilA CHEIUATHTET

H 00y4EeHHIO

TpeGoBaHus K OIBITY
IPaKTHIeCKOH paboThl

He MeHee IBYX JIET HH)KEHEPOM-KOHCTPYKTOPOM (HHKEHEPOM-
rugpasinkoM) I kateropuu

OcoOrle yCIIOBHS IOMyCKa K | -

pabote

Jlpyrue xapaKTepHCTHKA
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JIOMOIHUTEbHBIC XapaKTEPHCTHKU

HaumeHoBaHuE Ko HaumeHoBaHMe 6a30B0i IPyNIbI, JOJDKHOCTH (IpodeccHn) Ml
JIOKyMEHTa CHELMAIbHOCTH
OK3 2144 HHxeHephl-MeXaHUKU
EKC - WHxeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIJITP 22491 VmxeHep-KOHCTPYKTOp
OKCO 2.15.04.01 MammnHocTpoeHne
2.15.04.02 Texnomornueckre MalMHEL 1 000pPYIOBaHHE
2.15.04.05 KOHCTPYKTOPCKO-TEXHOJIOTNYECKOE 0OecIIeYeH e
MalIHHOCTPOUTENILHBIX MPOU3BOJCTB
2.15.05.01 ITpoekTHpOBaHKE TEXHOJIOIMYECKHX MAIIUH U KOMIUIEKCOB

3.4.1. Tpyaosas pyHKIHHA

HaumeHoBaHue

IpoucxoxaeHue TpyaoBOi
$yHkuuH

TToMcK HOBBIX TEXHHUYECKHMX PEHICHMUIA,
pa3paboTka METOAOB Pacu€TOB U
MPOCKTUPOBAHUS U NX NIPHMEHEHHE JUIS v
IPOEKTHPOBAHAS HOBBIX MMAPABIMYECKAX POBCHb
o memmseckms ey, rwpo-n | 0% | DIOLT | Gomposen) 7
ITHEBMOANIApaToB, Y3JI0B, THIPOarperaTos,
THAPABIHYECKAX H THCBMAaTHYCCKUX
CUCTEM

Opurusan X 3aMMCTBOBAHO U3

OpHTHHANa

Kon PerucrpaunoHHblif HoMep
opuruHana npogeccHOHAILHOTO
cTaHIapTa

TpynoBeie AeHCTBH

W3y4yeHne W aHaM3 HOBBIX TEXHOJOIHYECKHMX MPOLIECCOB, ONMPEACIAIOIMMX
ciryxebHOE Ha3HAuYCHHE HIPOEKTUPYEMBIX THAPABIAYECKUX U
IMTHEBMATHYECKHUX CHCTEM, MAIlMH, THAPOANNapaToB, y3JI0B, THAPOArperaTos,
THAPABIAYECKOM ¥ IHEBMATHYECKOH ammapaTypsl, HE HMEIOIIHX paHee
pa3pabOTaHHBIX TEXHHYCCKUX PEIICHAH

[ToucK HOBBIX TEXHHYECKHX PELICHUH JUI IPOCKTHPYEMBIX THAPAaBIMYCCKUX
M THEBMAaTH4YeCKHX  CHCTEM, MallWH, THIpoammapaToB,  y3JIOB,
THApPOArperaToB, THAPaBIAYECKOM M IHEBMATHYECKOH anmapaTyphel, He
HMEIOIHNX paHee pa3pabOTaHHBIX TEXHMYECKHUX PEIICHUN

Pa3zpa6oTka MeToza pacdeTa W pacyeT MPOEKTHPYEMBIX I'MPAaBIMIECKHX H
[IHEBMATHYECKHAX CHCTEM, MAIIMH, THAPOAINapaToB, y3JI0B, THAPOarperaTos,
THpABIMYECKOH W ITHEBMATHYECKOH ammaparypel, He HMEIOIHX paHee
pa3spaboTaHHBIX TEXHUYECKHX PEUICHHH

OmnpeeneHHe TeXHUIECKOTO PElIEHHs HIPABINYCCKAX H MHEBMaTHIECKHUX
CHCTEM, MAIIMH, THAPOANIapaToB, Y3I0B, THAPOATrPEraToB, IHIPaBINICCKON
M THEBMATHYECKOH amIapaTypel, He HMEIOIHX paHee pa3pabOTaHHBIX
TEXHHYECKHUX peIIeHUi

HpOCKTPIpOBaHI/Ie CprKTypHOﬁ CXEMBI 'HAPaBIMYCCKUX ¥ ITHCBMATHICCKUX
CHCTEM, MAIlWH, TUApOAInaparoB, y3JI0B, THAPOarperaros, FPI}IpElBJ'IPI‘-ICCKOfI
U IHEBMAaTHICCKOM annapaTtypel, HEC HMEIOINHUX pPaHES pa3pa6OTaHHBIX
TCXHUYCCKUX pemeHnﬁ
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ITpoexTupoBaHue TIPHHIHMIHATBHON TUIPABIMYECKOH CXEMBI
THAPABINYECKMX W [THEBMaTHYECKMX CHCTEM, MaIllMH, THMApPOaNaparos,
Y3JI0B, THAPOArperaToB, THAPABIHYECKOH M IMHEBMATHYECKOW ammmapatypsi,
HE MMEIOINUX paHee pa3paboTaHHBIX TEXHHYECKHX PELICHUM

Pa3paGoTka ONHMCATENPHOH 4YacTH pa3pabaTeIBa€MOM  CHUCTEMbl UL
THAPABIAYECKUX W ITHEBMATHUYECKHMX CHCTEM, MAIIHMH, THIPOANIaparos,
y3JI0B, THAPOArperaToB, IHAPABIMYECKOM H [THEBMATHYECKOH ammaparypsl,
HE MMEIOIIUX paHee pa3paboTaHHBIX TEXHHUECKHX PEIICHUM

Heo6xoauMble yMeHUSA

AHamM3UpoOBaTh  JOKYMEHTAlWIO,  ONHCHIBAIOIYIO  (QYHKIHOHAIBHOES
Ha3Ha4YeHHEe, KOHCTPYKTUBHBIC M ()YHKIMOHAIBHBIE OCOOEHHOCTH MANIMHBI
MM yCTPOMCTB, 4aCTHIO KOTOPHIX SBISAETCS MPOEKTUPYEMas TUIpaBiIndecKas
WM ITHEBMATHYECKas CHCTEMa, MallliHa, THApOoarperaT, THAPaBINIeCcKas HiIH
[HeBMAaTHYECKas anmnapaTypa Wi apMaTypa

CTpOI/ITI) METOAHUKY pacdycTa U IMPUMECHITH €€ Ui BBIIIOJTHCHHSA TEXHHAYCCKHUX
PacueTOB MJId HOBBIX I'M/IPaBIIMYCCKHX H MMHEBMATHYCCKUX MaIlHH, THAPO-HU
IMHCBMOAaImaparos, Y3JI10B, rupoarperaros, THAPABIIMICCKUX H
ITHCBMATHYCCKHX CHCTEM

BEINOTHATE TEXHUYECKUE Ppacue€Thl HOBBIX pemeHm‘fl TUJAPO- U THCBMOCHUCTCM

ITpou3BOAUTE IOUCK M AHAIIN3 TEXHUYECKHX PEIIEHUH 10 TMAPABIHIECKAM U
DHEBMaTHYECKMM CHCTEMaM, THApPO- H IHEBMOArperaraM ¢ LeNbIo
pa3pabOTKH Ha MX OCHOBE HOBBIX TEXHUYECKHX PEIICHUN

Pa3pa6aTI>IBaTI> TUAPABINYCCKHAC CXEMBI THAPO- 1 MHEBMOCHUCTCM

[IpuMeHATh  CIELMATH3UPOBAHHOE IPOrpaMMHOE  OOecleveHHe i
ABTOMATH3ALMH THIPABINYECKUX PaCUETOB

Heobxonumeule 3HaAHHS

Ocobennocta pa60T1>1, pacueToB H MPOCKTHPOBAaHUSA THAPABIMYCCKHX H
NHEBMATHYECKAX CHCTEM, THAPABIMYCCKHUX HU MHEBMaTHYCCKHX MaAllNH,
rgapoarperatos, rnz[paBquecxoifI M MMHEBMATHYECKOU amnmnapaTtypsl moboro
THIIA JJId BCEX TUIIOB KIMMAaTHYECKOI0 UCIIOJTHCHUA

HpaBHJIa BBITIOTHEHHUA THAPABINICCKUX U MHEBMATUIECCKHX CXCM

CHCI_II/IaJ'II/IBI/IpOBaHHOe IIporpaMMHOC oOecrieueHHe IS aBTOMAaTH3aluy
THJPaBJIMYECKUX U IIPOYHOCTHBIX paCiuCTOB

Tpe6oBanuss OXpaHbl TPyAa, NMOXKAPHOH, TPOMBINIIEHHON, SKOJIOTHYeCKOH
6€30MaCHOCTH H DJIEKTPOOE30NaCHOCTH

MeTobl NPOEKTUPOBAHHS PA3MMYHBIX CHCTEM M YCTPOWCTB YIIPABJICHU
THAPABIAYECKIMI U ITHEBMATHYECKMMH CHCTEMaMH, THIAPABIHIECKHUMH H
IMHEBMATHYECKUMH MAallMHAMH, THIpoarperataMd, THIPaBIMYECKOH |
ITHEBMATHYECKO} ammaparypoii Jroboro THIa

Hpyrue xapakTepUCTHKH

3.4.2. TpyaoBas pyHKkuus

ITHEBMAaTHICCKUX CHCTEM, MAIIHH, YposeHb
HaumeHoBaHue TUpOAIIIapaToB, Y3JI0B, THApoarperatos, Kon  D/02.7 (moxypoBeHs) 7
TH/IPABIIHYECKOl U MHEBMATHYECKOM Keanugukauun

Pa3pa60TKa 3CKHU3HOTO U TEXHAYCCKOI'O
IIPOCKTA THAPABIHYICCKNX H

anmaparypsl, He HMEIOINX paHee
pa3pabOTaHHBIX TEXHUUECKUX PEIICHUH




IpoucxoxacHNE TPYAOBOM
OyHKIMHI
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3auMCTBOBAHO U3

Opurusan - X OpUrdHana
Kon PervctpaunoHHBIH HOMED
OpHruHana npodiecCHOHANIBHOIO
cTaHaapTa

TpynoBbie aeficTBUSA

TonGop o6opyaOoBaHUs B COOTBETCTBHHU C MPUHIMNHMAIBHON MHApaBIHYECKOM
CXeMOM  THIPABIMYCCKAX M  [HEBMATHYECKMX  CHCTEM,  MallluH,
THPOanIaparos, y3JIOB, THIPOarperaTos, THIPABIAIECKON %}
[HEBMATHYECKOM ammapaTypel, He HMEIOIMUX paHee pa3pabOTaHHBIX
TEXHHYECKHX peIleHUN

Pa3spaboTka HOBBIX  TEXHHYECKMX  pElNIEHHH  THAPAaBIMYECKHX  H
ITHEBMATHYECKMX CHCTEM, MAIIWH, THAPOANINapaToB, Y3JI0B, THIPOAarperaTos,
TMApPAaBIMYECKOW ¥ IHEBMAaTHYECKOH alnaparyphl, He HMMEIOMMX paHee
pa3pabOTaHHBIX TEXHHYECKUX PEIICHU

Pa3paboTKa METOIOB CHI)KEHHS YPOBHS IIyMa, BUOPallMH TMAPaBIHYECKAX U
[IHEBMATHYECKMX CHCTEM, MAlllMH, THAPOAIIApaTOB, y3JIOB, THIPOArperaTos,
THIPABIAYECKOM M ITHEBMAaTHYECKOHM amnmapaTyphbl, HE HMEIOUIMX paHee
pa3pabOTaHHBIX TEXHUYECKUX PEIICHUM

IIpoBeaeHHe S3KOHOMHYECKUX PAcIeTOB JUI ONpee/IeH s 1Ieaeco00pasHOCTH
IpHMEHEHUS KOMIUIEKTa 000pYIOBaHMS THAPABIMYECKUX U IIHEBMaTHICCKUX
CHCTEM, MalllMH, THAPOAIIapaTOB, Y3JIOB, THAPOArperaToB, IHAPaBIMIECKON
W IHEBMATHYECKOM ammaparypsl, He HMEIONMX paHee pa3paboTaHHEIX
TEXHUYECKUX pEIICHUMN

IIpoBeacHNE MPOYHOCTHBIX PACYETOB THAPABIMYECKMX M ITHEBMATHYECKUX
CHCTEM, MAllHH, THAPOAIapaToB, Y3JIOB, THAPOArperaros, rHAPaBINIECKOM
H IHEBMATHYeCKOM ammapaTypsl, He HMEIONUX paHee pa3pabOTaHHEIX
TEXHIYECKHUX peIIeHUI

Pa3paGoTka MOHTaXHOH THApABIMYECKOH CXEMBI TH/PAaBIAYECKUX H
[THEBMaTHYECKMX CHCTEM, MAllliH, THAPOAMIApaToB, Y3JI0B, THIPOarperaTos,
TH/IPABINYECKOM W ITHEBMAaTHYECKOH anmapaTypbl, HC HMEIOIIMX paHee
pa3paBOTaHHBIX TEXHHYECKHX PEIICHHH, B €€ CrieluUKannu

PaspaboTka paboueil HIUKJIOIPaMMBI THIAPABIMYECKHX M MHEBMaTHYECKHX
CHCTEM, MAIllFH, THAPOAIIapaToB, Y3JI0B, THAPOArperaTos, ruipaBInIecKoi
W IHEBMAaTHYeCKOH ammapaTyphl, HE HMMEOmHX paHee pa3pabOTaHHBIX
TEXHHYCCKUX peIICHUN

PaspaGoTka  GJIOK-CX€MBl ~ CHCTEMBI ~ aBTOMAaTH4ECKOrO  YIPaBJICHUS
THIPABIMYECKMX W IHEBMATHYECKHX CHCTEM, MAIlWH, T[HAPOANIapaToB,
Y3JIOB, THIPOArperaToB, THAPABINICCKOM M IIHEBMATUYECKOM anmnaparypsl, He
AMEIONIMX paHee pa3pabOTaHHBIX TEXHHIECKUX PELICHHUA

PaspaGoTka wuHTepdeiicoB MoAylnedl yIpaBIeHUS THIAPABIMYCCKHMH U
MHEBMATHYECKMMH CHCTEMaMH, MallMHAMH, THApoalapaTaMH, Y3J1aMH,
rHApoarperaTaMy, THAPABINYECKOH H THEBMAaTHYECKOH amnmnapatrypoi, He
HMEIOIMMH paHee pa3paboTaHHBIX TEXHMYECKUX PEICHUN

Pa3paboTKa TEXHHYECKOTO 3afaHMs Ha TPOEKTUPOBAHHE  CHCTEMEI
AaBTOMATHYECKOIO VIPABJICHUS THAPABIMYECKUMH M ITHEBMAaTHYCCKAMHM
CHCTEMaMH, MalIMHAMH, THApOANIapaTaMH, Yy3/laMH, THIpoarperaramu,
THpABIMYECKOH M IHEBMAaTHUECKOH almapaTypoi, He MMEIOIINMH paHee
pa3paboTaHHBIX TEXHUUECKUX PEIICHUH

Pa3pa6oTKa mpoeKTa BHEAPEHHS CHCTEMbI YIPABJICHUS TMAPABIHYECKAMHA U
MHEBMaTHYECKMMH CHCTEMaMM, MallMHAMH, TIHMIpoamnrnaparamy, Yy3JaMH,
THApOArperaramMy, THAPaBIAYECKOH M IHEBMATHYECKOM anmnapaTypoH, He
MMEIOIMMH paHee pa3pabOTaHHBIX TEXHHUYECKHX PELICHHH, B CHCTEMY
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yIIpaBJIeHHS. BEPXHETO YPOBHS

Heo6xoauMbie yMeHHUs

BrI6upaTh TeXHHYECKHE JaHHBIE U1 0OOCHOBAHHOTO IPUHATHS peLICHH# MO
TPOEKTUPOBAHMIO THAPABIHYECKMX M ITHEBMATHYECKMX CHCTEM, THAPO- H
ITHEBMOArperaTtoB

TTpou3BOANTE IPOYHOCTHBIE PACYETHI

HpI/IMCHSITB TEXHUYECKHEC PCIICHHA ULl CHIOKCHUS YPOBHS IIyMa 1 Bn6pamm
B THAPO- U THCBMOCHUCTEMAX

Paspa6atbiBaTh COEHATBHBIE THAPABIMYCCKYE OIOKH

IlpuMmeHsTh  ammaparypy JMCKPETHOIO M MOAYJIBHOIO  CTBIKOBOIO
HUCIOJTHEHUH

HPI/IMCHSITB CIICIaAIN3HPOBAHHOC nporpaMMHOC obecneucHUE JULIsL
IIPOBCACHUS IIPOTHOCTHBRIX PaCuCTOB

PaBpaGaTI:IBaTI) MOHTa)XHBIC THAPABIIAHICCKUE CXCMBbI

Pa3pa6aTI>IBaTB pa60qne IMUKJIIOTPaMMBI THAPABINYCCKUX U ITHEBMATHYCCKHUX
CHUCTEM, T'HAPO- U THCBMOoArperaTon

P3.3pa6aTBIBaTB QJITOPUTMBI JJIs1 CHCTEMBI aBTOMATU3NPOBAHHOI'O YIIPABJICHUA

Heob6xoaumMble 3HaHHUA

HpI/IHIII/Il'IBI pa60TI:I THAPABIMYCCKOIO M ITHEBMAaTHYECKOIO 060p)’JIOBaHI/ISI
06HIer0MI>IIIIJICHHOFO HCIOJIHEHHS JHO00r0 KIIMMATHYECKOTO HCIIOTHEHHUS

IMpuHLHUIEL paGOTH MPOSKTHPYEMBIX CHCTEM M U3IEIHM, YCIOBUS MOHTaXa,
TEXHHYCCKOHN SKCILTyaTalluK

HpI/IHHHHH CHIDKCHHS YPOBHS IIyMa, Bn6paunn B THAPO- © MHEBMOCHCTEMAX

MeToauku NpOoBEACHUA MMPOYHOCTHEIX pacuycTOB ML THAPO- U IIHEBMOCHUCTEM

HpaBnna BBITTIOJTHCHHA ITUKIJIOI'PAMM |

CrenuaiM3MpoBaHHOE IMPOTPaMMHOE OOecreYeHue Ml  MPOYHOCTHHIX
pacueToR

HpI/IHI.II/IHBI p360TBI CHCTEM aBTOMATH3HPOBAHHOIO ynpasjicHUSA OTACIbHBIMA
ruapo- H MHEBMoarperataMu, TIHAPaBIHYCCKIMHA H THEBMAaTHYCCKHMHU
CUCTCEMAMU

HpPIHI.IHHBI pa6OTI>I KOMIINIICKCHBIX CHCTEM ABTOMATH3HPOBAHHOTO
yHnpaBJICHAA BEPXHEI'O YPOBHA

TpeGoBanns oXpaHbl TPyAa, NMOXAPHOH, IPOMEBINIEHHOM, SKOJIOTHYECKOH
6€30MaCHOCTH M 3JIEKTPOOE30I1aCHOCTH

Jlpyrue xapakTepHCTHKH

3.4.3. Tpynosas pynxuus

HaumenoBaHue

Pa3paboTKa KOMILIEKTa KOHCTPYKTOPCKOM
¥ SKCILUTyaTallHOHHON JOKYMEHTAIIMH Ha
THAPABIMYIECKHE 1 THEBMATHYECKHUC

IHEBMATHYECKYIO annaparypy, He
HMeIoIIMe paHee pa3paboTaHHBIX
TEXHHYECKHX PEIICHUI

YpoBeHb
CHCTEMBI, MaIlIMHBI, TUAPOANIapaThHI
’ » THD Patel, Kon | D/03.7 (noxypoBeHs) 7
y3JIBL, THIPOArperaThl, ruApaBIdYeCcKyIo U P Se——

TpynoBsle AeACTBHS

PaspaboTka  KOHCTPYKTOPCKOH  JOKyMEHTAal[id  Ha  IPOM3BOICTBO
THAPABIMYECKHX M ITHEBMATHYECKHX CHCTEM, MAllWH, THAPOANNaparoB,
y31I0B, THAPOArperaTtoB, THAPABIMYECKOH M NHEBMATHYECKON anliapaTypel,
He HMEIOMIMX paHee pa3pabOTaHHBIX TEXHUUECCKMX PEIICHUM

Pazpa6oTka KOHCTPYKTOPCKOH NOKYMEHTallMd Ha TPAHCIOPTHPOBKY H
YIIaKOBKY M3eJIMii TMAPAaBIMYECKHX M IMHEBMATHICCKUX CHCTEM, MAlIWH,
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THAPOAIIapaToB, y3JI0B, THpoarperaTos, THIpPaBIMYECKOM u
[HEBMATHYECKOH anmapaTypsl, He WMEIOIMHUX paHee pa3pabOTaHHBEIX
TEXHHUYECKHUX pellCHUI

PaspaboTka macmopTa HW3ZAENUs A THAPABIMYECKHX M IHEBMATHIECKUX
CHUCTEM, MAllIMH, THIPOANIAapaTOB, y3JI0B, THAPOArperaTos, THIPABINYECKON
¥ [HEBMATHYECKOM almaparypsl, He HMEIOIUX paHee pa3pabOoTaHHBIX
TEXHUYECKUX peIICHUI

Pa3paGoTka METOJWKH IPOBEACHHS HCHBITAHHA M KOHTPOJISA I
THAPABIAYECKUX W ITHEBMAaTHYECKHX CHCTEM, MAaIllMH, THAPOAIIaparos,
y3JI0B, THAPOArperaToB, IHAPABIMYECKON H NMHEBMATHYECKOM ammaparypsl,
He HMEIOIUX paHee pa3paboTaHHBIX TEXHUYECKHX PEUICHHM

PaspaboTka TEXHHYECKOH JOKyMEHTallMM II0 BBOJAY H3Aemusi B
SKCILTyaTalldio A/ THAPABIMYECKUX M NMHEBMATHYECKMX CHCTEM, MAIlWH,
THPOANIaparos, y3JI0B, THJPOarperaTos, THIPABIINIECKOM u
[HEBMATHUECKOH ammapaTypsl, He HMEIOINX paHee pa3pabOTaHHBIX
TEXHHYECKUX peIIeHUHI

Pa3paboTKa 3KCIUIyaTallHOHHOM JOKYMEHTAllMM JUis THAPAaBIMYECKUX U
OHEBMATHYECKUX CHCTEM, MAIIHH, THAPOANIIapaToB, y3JIOB, THAPOArperaTos,
THPABINYECKONM ¥ ITHEBMATHYECKOH amnmapaTyphl, HE HMEIOIUX paHee
pa3paboTaHHBIX TEXHHYECKUX PEIICHUH

Pa3paGoTka omucaTeIbHOM 9acTH CHCTEMBI aBTOMATHYECKOTO YIPaBICHHU
THIPaBIAYECKUMH W ITHEBMAaTHYECKMMM  CHCTEMaMH,  MalIMHaMH,
THApOAIapaTaMM, y3JaMH, THApOAarperaTtaMd, THAPABIMYCCKOA M
[HEBMATHYeCKOH ammnaparypodl, He HMMEIOIMMH paHee pa3paboTaHHbIX
TEXHHYECKUX pEeLICHUI

Heo6xoaumele yMeHUS

BBIIONHATE TEXHHYECKUE YEPTEXKH, COOPOUHBIE YEPTEXH M ACTAIUPOBKY, a
TaKoKe YepTexu obmero Busia B coorsercTBrd ¢ ECK/L

BHINONHATE CTPONOBOYHEIE Y€PTEIKH € YKA3aHHEM CTPOIIOBBIX YCTPOHCTB I
arperaToB

COCTaBIATH CXEMBI, CIELM(UKALNH, BEJOMOCTH U TaOJIMIBI

HUcnomnp30BaTe B pa60Te CpeJcTBa aBTOMaTHU3allu I[IPOCKTHPOBAHHA,
IIPUMCHIECMEIC B OpraHn3anuy

CocTaBiiath SKCIITyaTallHOHHYIO NOKYMEHTALUIO Ha H3CIIHC

HCO6XOJII/IMI>IC 3HaHUA

CrTaHAapTH, METONMKA W HHCIPYKIHMH MO pa3paboTke u OQOpMICHHIO
qepTeKeH

HpI/IHI.II/Il'IBI pa60T1>1, yClIOBHAsL MOHTaXa H TEXHUYECKOU SKCHIyaTariuu
NPOEKTHPYEMBIX THAPABIMYCCKHX H ITHEBMATHYCCKUX CHCTCM, THAPO- H
IMHEBMOArperaToB

CpencTsa aBTOMATH3aLMA IPOEKTHPOBAHHS

TpeGoBaHus OXpaHBl TPyAa, MOXAapHOH, MPOMBINUICHHOH, SKOJIOTHIECKOM
6€30IMaCHOCTH M AJIEKTPoOE30IaCHOCTH

Jlpyrue XapakTepUCTHKH

IV. CBeaeHnsi 06 opraHu3anusax — pa3paboTynkax npogeccHoHaILHOro CTAaHAAPTA

4.1.0TBeTCTBEHHAN OPTrAHM3ANUA-Pa3padOTIHK

O6mepoccHiickoe 0TpacieBoe obbeuHeH e paboTogateneit «Coro3 MamuHOCTpouTENeH Poccumy,

ropox Mocksa

3aMeCTHTEIh MCTIONHUTEIBHOr0 JUPEKTOpa Wpanos C. B.
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4.2. HauMeHOBaHHS OPraHU3aNuii-pa3padoTYNKOB

Acconuanus «JIura comeitcTBrsa 060POHHBIM MPeIPUATHAMY, ropox MockBa

000 «Coro3 mammuocTpouteneii Poccun», ropog Mocksa

CoseT 1o npo(hecCHOHATLHEIM KBaIH(QHKAIHAM B MAIIMHOCTPOEHHH, ropox Mockea

BIWIN =

®I'EOY BO «Mockosckuii rocyaapctBenssiii Texuudeckuit yausepcurer « CTAHKHH», ropoa
Mocxksa

5 | ®'BOY BO «MockoBcKHi ToCyIapcTBEHHEIH TexHudeckuil yausepcureT umMerd H. O. baymana
(HAaUMOHAILHBIN UCCIIEIOBATENILCKUE YHUBEPCHUTET)Y, Topox Mocksa

6 | ®I'BY «BcepoccHicKumii HayIHO-UCCIEI0BATENBCKHI HHCTHTYT TpyAa» Muntpyna Poccun, ropox
Mocksa

! O6mepoccuiickuii KnaccHUKATOp 3aHATHI.

? O6mepoccuiickuit KnaccuUKaTop BUI0B SKOHOMHYECKOH JeATEILHOCTH.
* EnuHBI KBaMH(PHKALMOHHBIH CIPABOYHUK J0JDKHOCTEH PYKOBONMTENEH, CIEUMANMCTOB | CIy)Kall(HX.

* O6mepoccuiickuii knaccudukaTop npodeccuit paGouHx, JOMKHOCTEH CTyXalux U TapUPHBIX paspsioB.
5 O6wepoccuitckuii KnaccuUKATOp CEUUaNbHOCTeH M0 06pasoBaHMIO.




