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II1. XapakTepucTuka 06001eHHBIX TPYAOBBIX pyHKIMIA

3.1. O6o6mennas TpyaoBas GyHKIHA

ITpoekTHpOBaHKE rHAPO- U THEBMOCHCTEM
Pa3MHYHOrO Ha3HAYECHHUs, paboTaOMuUX 110
JMMHEHHBIM aJITOPUTMaM, C 3aJaHHBIMU
HaumenoBanHe IapaMeTpaMH CKopocTed u ycuiui 6e3 Kom | A B ;ﬁ;ﬁiﬂb - 5
peAbsBIcHUs TpeOOBaHHUI K 3aKOHAM 8
JIBIDKCHHSA AJIS CIIy4aeB U3BECTHOTO
(GYHKIIMOHATBHOIO Ha3HAYCHHUSA
Mpoionseme Sobneml | opuman X | iteroro
Kon PeructpaunoHHBIH HOMEp
OpHUruHana npodecCHOHAIBHOrO
cTaHjapTa
BosMoxxubie HauMeHOBaHUs ;| MHKeHep-ruapaBiIvK
JIOJDKHOCTel, mpodeccuit HmkeHep-KOHCTPYKTOP
Tpe6oBanus k oGpa3oBanuio | Bricmee o6pasoBanue — Gakanaspuar
# 00yYEeHHIO
TpeboBaHuUsA K OIBITY -
MPaKTHIECKO#H paboThI
Oco6ble ycmoBus IONyCKa K | -
pabote
Jpyrue xapaKTepHCTHKH -
JIonoMHUTENbHEIE XapaKTePHCTHKH
Haumenosanue Ko HaumenoBanue 6a30BO# IPyIIEL, JODKHOCTH (IpodeccHn) HiM
JOKYMEHTa CHELHAILHOCTH
OK3 2144 VmxeHepbl-MEXaHUKH
EKC’ - HxeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIATP* 22491 VHxeHep-KOHCTPYKTOP
OKCO’ 2.15.03.01 MammMHOCTpOEHHE
2.15.03.02 TexHONOrHYECKME MAIIHHBI M 000py/1I0OBaHHE
2.15.03.05 KOHCTPYKTOPCKO-TEXHONOTHYECKOE ObecIeueHUe
MAIIHHOCTPOUTENBHBIX IPOU3BOACTB

3.1.1. TpyaoBas pyHKIHSA

PacueT rugpo- ¥ THEBMOCHCTEM
Pa3NUYHOro Ha3Ha4eHHs, paboTaOIUX

110 JIHHEHHBIM aJITOPATMAaM, ¢ 3a1aHHBIMH VposeHb
HauMeHOBaH#HE napameTpaMu CKOpocTeil B ycunumii 6e3 Kon @ A/01.5 (moaypoBeHs) 5
IpeabsABIeHHs TpeOOBaHUM K 3aKOHAM KBaTHQHKALMH

JABMDKCHHS I CJIy4acB H3BECTHOI'O
(I)YHKHHOH&JIBHOI‘O Ha3HAYCHHUA




TIpoucxoxaeHHe TpYROBO#i
dyHKUMH
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3auMCTBOBaHO H3

Opurunan X
OpUrMHana

Kon opurunana  PerucTpalmoHHBIH HOMEp
npodecCHOHAIBHOTO
CTaHaapTa

Tpynossie neiicTBHS

I/Iayqune M aHaM3 IpPOIECCOB, ONPEACISIOIMUX cnyxceGHoe Ha3HA4YCHHUC
NPOEKTHPYECMEBIX THAPABINYCCKUX H MTHEBMATHYCCKUX CUCTEM

PacueT ruapo- ¥ MHEBMOCHCTEM, pabOTaIOMMUX IO IMHEHHBIM aJlTOPHTMAaM, C
3aJaHHBEIMH  [1apaMeTpaMM CKopocTedt M ycHiIMi 6e3 IpeabsBICHHS
TpeGoBaHMii K  3aKOHaM  JBIDKCHMS JUId  CJIy4aeB  HM3BECTHOIO
(YHKIIMOHATLHOTO Ha3HAYEHHUS

BBIIBIICHHE TEXHHYECKOTO peEIIEHHs UL THOPO- H  ITHEBMOCHCTEM,
paboTaromux IO JIMHEHHBIM alrOpUTMaM, C 3aJaHHBIMH [apamMeTpamu
CKOpOCTell M ycHmit 6e3 nmpeabsABIeHHs TpeOOBaHHH K 3aKOHAaM ABIKEHHS
IJIs CJTy4aeB H3BECTHOrO (PYHKIIHOHAILHOIO Ha3HAYCHHS

[IpoeKTHpOBaHHE NPUHIMIHATGHOM CXEMBl THAPO- H IHEBMOCHCTEM,
paboTalOmKUX IO JHHEHHBIM aIrOpMTMaM, C 3aJaHHEIMH MapaMETpaMH
ckopocTeil U ycummit 6e3 npenbsBlIeHHs TpeOOBaHHH K 3aKOHAM [(BIDKEHHS
JUIS CJTy4aeB W3BeCTHOrO (PYHKIIMOHANBHOIO Ha3HAUYCHHUs

PazpaGoTka  oOmMcateqbHOM  4acTM  pa3pabaTelBaeMBIX — THAPO- H
MHEBMOCHCTEM, PabOTAIOMHUX IO JIMHEHHBIM alrOpHTMaM, C 3aJaHHBIMH
napaMeTpaMHM CKOpocTedl M ycHimii 6e3 mpexbsBicHHS TpeOoBaHMA K
3aKOHAM JBHKEHHMS JUI CIIy9aeB H3BECTHOTO ()YHKIHOHANBHOIO Ha3HAYCHHUSI

Heo6xomuMbie yMeHUs

AHaITM3APOBaTh JOKYMEHTAIWIO, OIMCHIBAIONIYI0 MANIMHEI MM arperarsl,
YaCTBIO KOTOPEIX SIBJIETCS MPOEKTHPYEMas CHCTeMa

BBHIMONHATE ~ TEXHHYECKHME  pacdeThl  TpyOONpOBOAHOM  apMaryphl,
THAPABIAIECKUX COCIMHEHHUI

BHIONHATE TEXHHYECKUE pacdeTsl riApO- ¥ MHEBMOCHCTEM U U3BECTHRIX
IIPOLCCCOB H LIUKJIOIpaMM

HpOI/IBBOIlI/ITB IIOHACK U aHAIN3 TCXHUYCCKHX pemeHnﬁ 10 THAPABJIMIECKUM H
ITHEeBMaTHYE€CKAM CHUCTEMaM, FT'HApO- H MHEBMOarperatamMm

PaBpaGaTBIBaTI: THAPABINICCKUE CXEMBI THAPO- 1 MHCBMOCHCTEM

HpI/IMCH}ITB CIIEIMHAJTH3NPOBAHHOC IIpOrpaMMHOC obecriedeHue JJIA
aBTOMAaTHU3allMN THAPABIIMYECKHUX paCICTOB

HeobxommMeie 3HaHUA

MeToMKA NpOBENCHHsS HHXKEHEPHBIX PacyeToB TMAPO- U ITHEBMOCHCTEM,
paGoTalompx MO JHHEHHBIM AaNrOpUTMaM, C 3aJaHHBIMU IapaMeTpaMu
CKOpOCTEH U ycuuii 6e3 IpeabsaBIeHHs TpeOOBaHHMI K 3aKOHAM JBHKCHHA

[lpusuunel  paGoThl THAPABIMYECKHX M ITHEBMATHYECKHX CHCTEM W
arperaTtoB: JaTYMKOB pENEHHOro THMA, HEPEryIHPYeMBIX THUAPO- H
NHEBMOMANIMH BCEX THIOB, THAPO-H ITHEBMOMAIIMH C MEXaHHYCCKUM
perylIHpOBaHMEM, THAPABIMYECKOH M  [HEBMATMYECKOH IHCKPETHOH
YIIpaBJISIONIEH U peryIHpyIomel annapaTypsl

HpaBHna BEIIIOJIHEHMSI THAPABIUYCCKUX U NHEBMATHYCCKUX CXCM

CHCIIPIaJII/IBI’IpOBaHHOC IIpOrpaMMHOC obecneyeHue MJIsL aBTOMAaTH3allMH
NPOYHOCTHBIX, IIHEBMATHYCCKHX H THJPaBIMICCKHX paCICTOB

Tpe6oBanust OXpaHBl TPyJAa, IOXapHOH, NPOMBINIIEHHOM, SKONOTHYECKOH
6€30I1aCHOCTH M 3JIEKTPoOE30NacCHOCTH

Jipyrue xapakTepuCTHKH




3.1.2. TpynoBas pynknus

HaumenoBanue

Pa3paboTka 3CKH3HOIO H TEXHHYECKOTO

IpeabABICHHS TpeOOBaHUH K 3aKOHAM
JIBIDKEHHS I CITydaeB U3BECTHOTO
(GYHKIMOHAJIBHOTO Ha3HAYEHUS

IIPOEKTA THIPO- ¥ ITHEBMOCUCTEM
Pa3IMYHOrO Ha3HAYEHHUs, pabOTAIOIHX v
10 JUHEHHBIM AJITOPUTMaM, C 3aJaHHBIMH POBEHb
p . aa Kox A/02.5 (MOypOBEHb) 5
napaMeTpamH CKopocTeil u ycuiuii 6e3 KBaTHGKaH

IpoucxoxaeHHe TpYAOBOMH
$ynxunn

3aUMCTBOBAHO U3

Opurnnan X
opHruHana

Kopx opurunana  PerucrpauioHHEIN HOMED
npo¢ecCHOHANBHOTO
CTaHAapTa

TpynoBsie neficTBUS

BriGop 060pya0oBaHHs B COOTBETCTBHH C IPHHITUITHATBHON IHAPaBIMIECKOR
CXEMOi# THAPO- ¥ THEBMOCHCTEM, PabOTarONIUX 1O JIMHEHHBIM aJITOPHTMaM, C
3a/laHHBIMA  I1apaMeTpaMH CKOpocTed H ycuinuii 06e3 IpeabABIICHUS
TpeGOBaHMif K  3aKOHaM  IBHXKCHHS JUIA  CIy4aeB  HM3BECTHOIO
(YHKIHOHATLHOTO Ha3HAYECHHUS

IpoBeaenye 3KOHOMHYECKHX PacueTOB IS ONpeeeHAs LeNeco00pasHOCTH
OpHMEHEHHS]  BHIODAHHOTO  KOMIUIEKTa  OOOpYy/MIOBaHHSA  THOPO- H
NHEBMOCHCTEM, paGoTAIOmMX MO JWHEWHBIM alropuTMaM, C 3aJaHHBIMH
napaMeTpaMH CKOpOCTed M ycHimii 6e3 IpenbsBieHHs TpeOoBaHHMi K
3aKOHaM JIBKDKEHUS JUIS CIY4aeB H3BECTHOTO (YHKIMOHAJIBHOIO Ha3HAYECHHMSI

IIpoBeieHHE IPOYHOCTHEIX PaCYETOB IHAPO- H MHEBMOCHCTEM, paboTaromux
[0 JHMHEHHBIM AQIrOPUTMaM, C 3aJaHHBEIMH NapaMeTpaMH CKOpPOCTeH H
ycwidit 6e3 mpeabsBIcHHs TpeOOBaHHH K 3aKOHAM [BEDKCHHs JIJIs CIydacs
U3BECTHOTO ()YHKIIMOHAJILHOTO Ha3HAYECHHS

IIpoBeeHue OLIEHKH HaJeKHOCTH THAPO- ¥ MHEBMOCHCTEM, paboTalouX 110
NHHEHHBIM aNropUTMaM, ¢ 33JJaHHEIMH TapaMeTpaMH CKOPOCTEH M yCHITHi
Ge3 mnpexwsBleHHd TpeOOBaHHH K 3aKOHAM J[BHXKEHHS MU CIIy4acB
H3BECTHOTO (PYHKIIMOHAILHOIO Ha3HAYECHHUS

Pa3pa6GoTka MOHT@)XHOM THAPABIHYECKOH CXEMBI TMAPO- M ITHEBMOCHCTEM,
paboTalomux IO JMHEHHBIM alrOpHTMaM, C 3aJaHHBIMH [apaMeTpaMy
CKOpOCTeit U ycunuit 6e3 nmpeabsBlIeHHs TPeOOBaHUM K 3aKOHAM JBIDKEHHS
JUIL  CIydaeB  HM3BECTHOTO  (YHKIMOHAILHOIO HAasHaYeHHMs H  ee
crenupuKanuu '

Paspa6orka paGodeil LHAKJIOrpaMMBI THAPO- M IHEBMOCHCTEM, pabOTaIOIIMX
0O JNMHEHHBIM QJrOPHTMaM, C 3aJaHHBIMH IIapaMETPaMM CKOpPOCTeH H
ycunmit 6e3 mpenbsBleHHs TpeOOBaHMH K 3aKOHAM [BIDKEHHS IJI1 CITydaeB
H3BECTHOTO (h)YHKIMOHAJIBHOIO Ha3HAYECHHUS

Heob6xonumMbie yMeHUs

Bribuparh TeXHAYECKUE JaHHBIE JUI 060CHOBAHHOTO IPHHSATHS PEIIEHUH 110
NPOEKTHPOBAHHIO THPABIMYECKHX H THEBMaTHIECKUX CHCTEM

BEIIOJIHATE MIPOYHOCTHHIC pacu4CThl IVl THAPO- U THCBMOCHCTCM

[Mon6upaTe HEOOXOAMMYIO THAPO- M IHEBMOAMIAPATypy MCXOHd u3
3aJJaHHOTO (QyHKUHMOHATBHOTO ~ Ha3HAYeHHs M SKOHOMHYECKOM
menecoobpa3sHOCTH

HpHMCHHTB CICIUAIN3UPOBAHHOEC IIpOrpaMMHOC obecneyeHue AL
IPOBEACHUAA NPOYHOCTHRIX PaCUCTOB

Pa3pa6aTBIBaTI> MOHTA)XHBIC THAPABIHYCCKHE CXCMEI
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Pa3pa6aTI>IBaTB paﬁoqne IIHKJIOTpaMMBI THAPABIAYCCKHX M ITHEBMATHYCCKHX
CHCTEM

Heob6xoauMele 3HaHUSA

KoHCTpyKTHBHEIE OCOOEHHOCTH H  OCOOEHHOCTH  (PYHKIMOHHPOBAHHS
THAPAaBJIAIECKOro M MHEBMATHYECKOTo 060pyI0BaHHA OOMEPOMBIILIEHHOTO
HCIOJTHEHHS, KIIMMATHYECKOTO MCIONHEHAS «Y»

HpPIHIIHl'ILI paGOTBI IIPOCKTHPYEMBIX CHUCTEM H M3, YCIIOBHA MOHTAXa,
TEXHUYECKOH SKCIUTyaTalliH

MeTtonuku - OpOBCACHUA  I[POYHOCTHBIX  PacyeTOB, B TOM qUCJIC
CIIeITHATN3HPOBAHHBIC, IJI4 THAPO- U ITHEBMOCHCTEM

HpaBHJIa BBIIIOJIHCHHA HUKJIOI'DaMM

Cnenualtu3ApOBaHHOE MPOrpaMMHOEe oOfecledeHHe s MPOYHOCTHBIX
pacdyeToB

MeToauKu OIEHKH HAAECXKHOCTH T'HAPO- 1 MHEBMOCHCTCM

Tpe6GoBanusi OXpaHB! TpyJa, IOXapHOH, NMPOMBILUICHHOH, SKONOrHMIECKOM
6€30MacHOCTH M 3JIEKTpoOe30MacHOCTH

Jpyrue xapakTepHCTHKH

3.1.3. TpynoBasi pyHKIHSA

Pa3paboTka KOMILIEKTa KOHCTPYKTOPCKOX

H 3KCILTyaTalMOHHOM JOKyMEHTAllHH Ha

THIPO- X THEBMOCHCTEMEI Pa3IHIHOTO

HaszHaueHHs, paboTaonye N0 THHEHHEIM VpoBeHb
HaumenoBanue aITOPHTMaM, C 33JaHHBEIMH NTapaMeTpamMu | Kon | A/03.5 (monypoBeHs) 5

CKOpOCTe# B YCHIIHI 6€3 IpeNbABICHUSL KBATTHGUKAIHH

TpeOoBaHUH K 3aKOHAM JBIDKCHHUS JUIS

Clly4aeB H3BECTHOIO (QyHKIHOHAIBHOIO

Ha3HAYCHHS -
ggszzﬁzmeﬂue TPYAOBOH Opurmsan X zgl;l:;l;:izano u3

Koz PeructpanuoHHbIii HOMEP
opMryuHana npogeccHOHaIBHOTO
CTaHOapTa

TpynoBeie neAcTBUS

Pa3pa6oTka KOHCTPYKTOPCKOM JOKYMEHTAlldM Ha IPOHM3BOACTBO THIpPO- U
THEBMOCHCTEM PpA3IMYHOTO Ha3HAUeHHs, DPabOTAOMUX [0 JIMHEHHBIM
AMTOPHTMAM, C 3aJaHHGIMH [apaMeIpaMM CKOpOCTed u ycwiui 0e3
NpeabsABJIcHNs] TPEOOBAaHHM K 3aKOHAM JBHKCHHA [UIA CIydacB H3BECTHOTO
(GYHKIIMOHANEHOTO Ha3HAYEHUS

PaszpaGoTka KOHCTPYKTOPCKOH HOKYMEHTallMM Ha TPaHCIOPTHPOBKY H
YIAKOBKY M3/e/dii THAPO- M ITHEBMOCHCTEM pa3IHYHOTO Ha3HAYCHHS,
paGoTalomuX IO JHHEHHBLIM aIropuTMaM, C 3aJaHHBIMH IIapaMeTpamMu
ckopocTell W ycwmmit 6e3 npebABIeHUs TpeOOBaHUH K 3aKOHAM JIBHDKCHHUS
I CJTy4aeB H3BECTHOro YHKIIMOHAILHOTO Ha3HAYCHUA

Paspaborka macmopTa M3A€Nds AJS THOPO- M IMHEBMOCHCTEM PasIMIHOTrO
Ha3HaueHHs, paboTalomuX IO JIMHEHHBIM airopuTMaM, C 3aJaHHBIMH
napaMeTpaMM CKOpocTedf M ycmiuii Ge3 npexbsBICHHS TpeGoBaHMI K
3aKOHAM JBIKECHHS JJIs CJIydaeB H3BECTHOro (PYHKIHMOHAIBHOIO Ha3Ha4YeHHs

Pa3pa6oTka METOOMKH HPOBEACHHA WCHBITAHAH ¥ KOHTPOJA THApO- H
[IHEBMOCHCTEM pa3TM4HOTO Ha3HAYCHHs, pabOTalOMMX IO JHHeHHBIM
ATOpATMAM, C 3aJaHHBIME [apaMeTpaMH CKopocTedi u ycuumi Ges
mpebABJIeHHs TpeOOoBaHMI K 3aKOHAM JIBIDKEHHs [ CIIyYacB H3BECTHOIO
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()YHKIIHOHAJILHOTO Ha3HAYECHHS

Pa3paboTKa TEXHMIECKOH HOKyMEHTALlHM II0 BBOAY THAPO- U IHEBMOCHCTEM
pa3MYHOrO Ha3HAYECHMS, paboTalOmMMX IO JHHEHHBIM alrOpHTMaM, ¢
3aJlaHHBIMM MapaMeTpaMH CcKopocTedft u ycunui 6e3 INpenbsBlICHHS
Tpe6OBaHMii K  3aKOHaM  JABHXKGHHS JUIA  CIyYacB  H3BECTHOIO
(G YHKIMOHAIFHOTO Ha3HAYCHHS B SKCILTyaTallHIO

Pa3pa6oTKa 9KCIUTyaTaHOHHON JJOKYMEHTAllHH Ha THAPO- H THEBMOCHCTEMEL
pasIMYHOrO Ha3HAYEHMsS, paboTalolMe IO JHMHEHHBIM aIrOPUIMaM, ¢
3aJaHHBIMH  TIapaMETpaMHM CKOpocTedl u ycuimii 6e3 IpeqbsBICHHS
TpeGOBaHMI K  3aKOHaM  JBIDKCHHS U1 CIyYacB  HM3BECTHOIO
() YHKIMOHAJILHOTO Ha3HAYCHHS

Heo6xoaumMpie ymMeHHUs BEHINONHATS, TEXHAYECKHE YEPTEXKH, COOPOUYHEBIE YEPTEXKH U ACTATUPOBKH, a
TaKKE dYepTexu oOmero BHAa B COOTBETCTBHH ¢ EmquHoM cucremoit
KOHCTpYKTOpcKoii mokyMenTauuu (ECKJI)

BEIIONHATE CTPONOBOYHBIE CXEMBI

CoCTaBJIAThH CXEMBI, CIeNA(HUKALMH, BEAOMOCTH 1 TaOJIUIILI

Hcnonp30Bath B paboTe CpeCcTBa aBTOMATH3ALUH IPOCKTHPOBAHHMS
CoCTaBIATh SKCILTyaTaHOHHYIO JOKYMEHTAIMIO Ha M3JIEITHE

Heob6xonumeie 3HaHHA CTaHAapThl, METOAHWKH M HHCTPYKLIMH IO pa3paboTke M OQOPMIECHMIO
gepTexei

[Mpuaiunel paGoTH, YCIOBHS MOHTaXa H TEXHHYECKOH IKCIUTyaTaldH
NPOEKTHPYEMBIX THAPABIMYECKHX H ITHEBMAaTHYECKHX CHCTEM, THAPO- U
THEBMOArperaToB

CpeicTBa aBTOMaTH3alMH IPOEKTHPOBAHHUS

MeToAbl KOHCEPBALUH 1 YCIOBHS XPaHEHHs THAPO- ¥ THEBMOCHCTEM
TpeGoBanuss OXpaHBI TPYJAa, IOXApHOH, NMPOMBIIUIEHHOH, 3KOJOTHIECKON
6€30MaCHOCTH H JIEKTP0oOe30IacHOCTH

JIpyrue XapakTepUCTHKA | -

3.2. O606mennas TpyaoBas QyHKIHSA

IIpoexTHpOBaHME THAPABINYECKUX H
THEBMATHYECKHX CHCTEM H3BECTHOTO
(YHKIHOHAJIFHOTO HA3HAYECHHS C 3alaHHBIMU
3aKOHaMH JBIDKCHHUH W C 3alaHHBIMH 3aKOHAMH
H3MEHCHHS YCHIIMA UCTIONHUTEIBHBIX

HaumeHosanwe | MEXaHH3MOB, paGOTAIONIMX 1O pa3BeTBIECHHHIM | Koa | B YposeHs 5
»P p KBanugpuKauuu
aJITOPHTMaM, HEPEr'yTUPYEMBIX
THAPaBIHIECKUX U THEBMAaTHYECKUX MAIIMH,
rMOpPaBIAYecKO H MHEBMAaTHIECKOM
JMCKPETHOH yIpaBIIOMEH M peryIupyromei
annapatypsl ]
an BAHO U
IMpoucxoxneHue 0606meHHOM Opuruuan X 3anMCTBOBAHO U3
TpynoBoit GyHKUHH OpHrHHaNa
Kon PerucTpauuoHHBINH HOMEP
OpurHMHana npo¢ecCHOHANBHOTO

CTaHjgapTa
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Bo3moxHbIe HauMeHOBaHus | UxeHep-runpaBimmk I kareropun
JOJDKHOCTE#H, mpodeccuit Nmxenep-konctpykrop Il xateropun

Tpe6osanms k o6pazoBanuio | Bricmee o6pasoBanue — GaxanaBpuar
1 00yU€eHHIO

TpeboBaHHA K ONEBITY He MeHee IBYX JIET HHXEHEPOM-KOHCTPYKTOPOM (MHKEHEPOM-
[paKTHIeCKOH paboTHl THAPABIIHKOM)

Oco0Oble ycnoBus JONMyCKa K | -

pabote

Jpyrue xapaxTepHCTHKH -

I[OHOJIHI/ITeIIBHBIC XapaKTCPUCTHKHA

HaumeHoBaHue Koz HauMenoBaHHe 6a30B0¥ IPYyIIIBL, JOJDKHOCTH (podeccun) Him
JIOKYMEHTa CIEeNMATBHOCTH
OK3 2144 VHxeHephl-MEXaHHKH
EKC - MKeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIATP 22491 HHxeHep-KOHCTPYKTOP
OKCO 2.15.03.01 ManmuHOCTPOECHHE
2.15.03.02 TexHOIOrMYeCKHEe MAITHHEL H 000pYAOBaHHE
2.15.03.05 KOHCTPYKTOPCKO-TEXHOJOTHYECKOE obecneyeHne
MAIIMHOCTPOUTENBHBIX MPOU3BOACTB

3.2.1. TpynoBas gpyHKnus

Pacdet ruzipaBIH4eCcKuX H
THEBMATHYECKHX CHCTEM M3BECTHOTO
(YHKIHOHAIBHOTO Ha3HAYCHMS C
3a/laHHEIMH 3aKOHAMH JBHOKCHHH U C
3aaHHBIMM 3aKOHAMH H3MEHEHHS YCHUIHA

HCIIOJHUTENIPHBIX MEXAaHH3MOB, VYposeHb
HaumeHnoBanue paboTaromuXx 110 pa3BeTBICHHBIM Koz | B/01.5 (monypoBeHs) 5
aJITOpUTMAaM, HEPETYTHPYEMBIX KBanu$UKalUH

THIPaBIMICCKUX H THEBMATHYCCKUX
MAIIMH, THIPAaBIAYCCKOH H
ITHEBMATHYECKOH AUCKPETHON
yIpaBJLiomeil ¥ peryIHpyoe

anmaparypsl
IIpoucxoxaeHue TpyAOBOM Opurmman X 3anMCTBOBAHO U3
byHKuMM opHuruHana
Kon PeructpaiyioHHbI HOMEP
OpHUrHHaNa npodeccHOHANIBLHOTO
cTaHjapTa
TpynoBeie necTBUSA N3yuenue u aHanu3 CIy)KeOHOTO Ha3HAYSHUs OCHAIAEeMBbIX THAPOCHCTEMAaMH

TeXHHYECKHX OOBEKTOB € IEJBI0  ONpefeeHHs  TpeOoBaHmiA K
dyHKImOEMpOBaHMIO  (PYHKIMOHANEHOTO HA3HAYEHHs) MPOCKTHPYEMBIX
THAPABIMYECKHX W MHEBMAaTHYECKUX CHCTEM H3BECTHOTO (YHKIIHOHAIILHOTO
Ha3Ha4YeHHs C 3aJaHHBIMM 3aKOHAMH JBIDKCHHH M C 3aJaHHBIMH 3aKOHAMH
M3MECHEHWS] YCHIMH HCIOJHHTENBHBIX MEXaHHW3MOB, paboTalomux o
Pa3BETBJIEHHBIM _ AITOPHTMaM, HEPETYIHMPYeMBIX THAPABIMYECKHX U
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MHEBMATHYECKUX MAINWH, THAPABIAICCKON H ITHEBMAaTHUECKOH AHMCKPETHON
yIPaBJAIOLIEH W peryIupyionieif anmapaTypsl

PacyeT THOpaBIMYECKHX M  ITHEBMATHYECKHX CHCTEM  H3BECTHOIO
GyHKIMOHATEHOrO Ha3HAYEeHHS € 3aJaHHBIMM 3aKOHAMH IBHDKCHMH M C
3alaHHEIMM 3aKOHAMH HM3MEHEHHS YCHJIMH HCIONHHUTEIBHBIX MEXAHH3MOB,
paboTaomMx O  Ppa3BETBICHHBIM  AITOPHTMaM,  HEPETYIHPYEMEIX
THAPAaBIMYECKUX W ITHEBMATHYECKUX MAallHH, THIPABIMYECKOH M
[MHEBMATHYECKOM JUCKPETHOH YNPaBISIOMIEH 1 peryIHPYIOIIEH annaparyphl

BpiGOp TEeXHHUUECKOTO PpEIICHHS Uil TMAPABIMYECKMX M ITHEBMATHYCCKUX
CHCTEM H3BECTHOTO (PYHKIMOHAIBHOIO Ha3HAYEHMs C 3aJaHHBIMH 3aKOHAMH
IBWKEHHH U ¢ 3aJaHHBIMH 3aKOHAMHM H3MEHEHHS YCHJIMH HCIIOJHHTEJIBHBIX
MEXaHHU3MOB, paboTtaromux no Pa3BETBICHHBIM anropuTMam,
HEeperyjIupyeMbIX  THAPABIMYECKMX M [HEBMAaTHYeCKHX  MAllHH,
THAPaBIMYECKOM M IHEBMAaTHYECKOH JHCKPETHOHM YNpPaB/MIOMEH |

peryJiupyrolen anmnaparypsl

[TpoekTHpOBaHKE CTPYKTYPHOH CXEMBI THIPABIHYECKAX M IHEBMATHYECKUX
CHCTEM H3BECTHOrO (PYHKIIMOHATHHOrO Ha3HA4EHHS C 3aJaHHHIMH 3aKOHAMH
JIBIDKEHHI M C 3aJaHHBIMH 3aKOHAMH H3MEHEHWs YCHJMH HCIIOJHHMTEIBHBIX
MEXaHU3MOB, paboTaronmx o Pa3BeTBICHHBIM QITOpUTMaM,
HEPErylIHpyeMbIX  THIAPABIMYECKAX M  IHEBMATHYECKMX  MAIIWH,
TH/IPAaBIIMYECKOM W ITHEBMATHYECKOH JMCKDETHOM YNpaBiSIOMICH U
peryJupyonei annapaTypsl

[IpoeKTHpOBaHME NPHHOUNHAIGHON THAPABIMYECKOH (ITHEBMATHYECKOM)
CXEMBEl THApPABIMYECKMX W  IHEBMAaTHYECKHX CHCTEM  HW3BECTHOTO
GyHKUHOHAIBEHOrO Ha3HAYEeHHSA C 3aJaHHBIMM 3aKOHAMH [BIDKCHHH H C
3a/laHHBIMKA 3aKOHAMH HM3MEHEHHMS YCHJIMH HCIONHHUTEIBHBEIX MEXaHM3MOB,
paloTalomMX MO  pPa3BETBICHHBIM  QITOPUTMaM,  HEPETyIHPYEMEIX
THAPABIMYECKMX W  IHEBMAaTHYECKMX MaIMH, THAPABIMYECKOH H
MHEBMaTHYECKOM JMCKPETHOHN YIIPABISIOMEH 1 PETyIHPYIOIIEi anmapaTypbl

Pa3paGoTka OmMMCaTeNbHOH YacTH pa3pabaThIBAEMBIX T'HAPABIMYECKHX H
MHEBMATHYECKUX CHCTEM M3BECTHOrO (YHKIHMOHANBHOIO Ha3HAYCHHS C
3a/laHHBIMH 3aKOHAMH [BIDKEHHH M C 3aJaHHBIMH 3aKOHaMH H3MEHEHHS
YCHJIMI HMCIOJHUTENBHEIX MEXaHH3MOB, pabOTAaIOMMX IO Pa3BETBICHHBIM
aNropUTMaM, HepEryJIHpyeMbIX THAPABINYECKUX H MHEBMATHIECKUX MAIlIMH,
THAPaBIMYECKOH ¥ IHEBMAaTHYECKOH JUCKPETHOH yNpaBISIOMEH U

peryJMpylollei annaparyphl

Heo6xonumeie ymeHus

AHaJIHBHPOBaTL JOKYMEHTAIIHIO, OMHCHIBAIOIIYIO CJ'IY)KCGHOC Ha3sHaA4YCHHC
OCHAIACMBIX THAPOCHCTCEMAMU TEXHHICCKHUX 00BEKTOB

BEINOJNIHATS TEXHHYECKHUE pAacdeThl THAPO- M IHEBMOCHCTEM THIIOBOIO
(QYHKUHMOHAIIBHOTO  Ha3HA4YeHMdA, paboTalomMX MO  Pa3BETBICHHBIM
AIrOPHTMAM, HEPETYIMPYEMEIX THAPABIMICCKAX  MHEBMAaTHIECKHUX MAIIINH,
THApaBIMYECKOW M [HEBMAaTHYECKOM JUCKPETHOH yIpaBisiomed H

peryamMpyoleH anmnapaTypbl

[IpoM3BOAMTh MOMCK M AaHAIM3 TEXHMYECCKHX PEICHHH IO THApO- H
[IHEBMOCHCTEMaM THIOBOrO (PYHKIHMOHAIBHOTO Ha3HadeHus, paboTalommx
IO pa3BETBJCHHBHIM aJITOPUTMaM, HEPETYIMPYEMBIM THUAPABIHYECKHM H
NHEBMATHYECKAM  MalIMHAM, THAPAaBIMYECKOW H  ITHEBMATHYECKOM
JMCKPETHOM YIPaBISIONIEH U PEeryIMpYIOIIEH anmaparype

Paspa6arbiBaTh CTPYKTYpHBIE CXEMBI TMAPO- H MHEBMOCHCTEM THIIOBOTO
dyHKUMOHANEHOrO  HasHadeHWs, paboTaloWMX 1O  Pa3BETBICHHBIM
arOpUTMaM

P a3pa6aT1>113aTL MPHHIMITAATIBHBIC THAPABINYCCKHC CXC€MBI TI'HApPO- H




13

MMHEBMOCHCTEM THIIOBOI'O Q)YHKIIHOHHJILHOFO Ha3HA4YCHUA, pa60Ta10mnx no
Pa3BETBJIICHHBIM aJITOPHTMaM

HpI/IMCHSITB CIICIIUAIU3UPOBAHHOC IIpOrpaMMHOC obecrmeyeHue I
aBTOMATHU3AIMY THAPABIMYCCKUX H ITIPOYHOCTHEIX PacuCTOB

HeobxoauMsie 3HaHAA

MeTOAMKH DOpOBEAEHHs HHKCHEPHBIX PpAacdeTOB TIHMAPABIMYECKHX U
MTHEBMAaTHYECKUX CHCTEM M3BECTHOTO (YHKIIMOHANBHOIO Ha3HAYEHHS C
3aJaHHBIMM 3aKOHAMH IBIDKEHHH W C 3aJaHHBIMH 3aKOHAMH H3MEHEHUS
YCHIIMM HCIOJHUTEIBHEIX MEXaHH3MOB, pa0OTAOMMX MO Pa3BeTBICHHBIM
aJIrOpUTMam

HpHHHHHbI pa6OTBI THAPABINYCCKHX M ITHEBMAaTHYCCKUX CHCTEM H3BCCTHOI'O
(bYHKIII/IOHaJIBHOI‘O Ha3HAUYCHHA € 3aJaHHBIMH 3aKOHaMHU JOBHKCHHA HU C
3aJJaHHBEIMH 3aKOHAaMH H3MCHCHHS yCI/IJIHﬁ HUCIIOJIHUTEIBHBIX MCXAHH3MOB,
pa6oralonmx 110 pa3BETBJICHHBEIM AJITOPUTMAM

MeTonuKy  NpPOBEAEHHS  HMHXKEHEPHBIX  PacvyeTOB  HEPETyIHpPYEMBIX
TMAPaBIMYECKHX M  [HEBMAaTHYECKHX MAallMH, THIPABIHYECKOH H
THEBMaTH4ECKOH TUCKPETHOM YIPaBNISIOmeH H peryIupyonel annapaTypst

[IpuHuMnE paGoThl HEPETYIHMPYEMBIX THAPABIHYECKHX U IHEBMATHIECKHX
MANIMH, THIPABIAIECKONH W IHEBMaTHUECKOH IMCKPETHOH yNpasisiomed u

peryupyioei anmnaparypsl

HpaBmIa BEINIOJIHEHUS THAPABJIHYCCKUX U ITHEBMATHICCKHUX CXCM

CIICIIPI&HI/ISI/IPOB&HHOC IIporpaMMHOC obecrieyenne IS aBTOMAaTH3alMH
IIPOYHOCTHEIX, TIHCBMATHYCCKHUX H THAPABJIMYCCKHUX pacuc€TOB

Tpe6GoBaHHsl OXpaHBl TPyZAa, IMOXKAPHOH, IPOMBINLICHHOH, SKOIOTHIECKOH
6€30I1aCHOCTH ¥ 3JIEKTpo6e30IacHOCTH

Hpyrue XapakTepuCTHKH

3.2.2. Tpyaosas pyHxnus

HaumeHoBaHHE

Pa3paboTka 3CKU3HOTO H TEXHHYECKOI'0
OPOCKTa THAPaBINYECKHX U
NMHEBMAaTHYECKUX CUCTEM U3BECTHOTO
(GYHKLHOHATBHOIO Ha3HAYCHHUA C
3aJJaHHBIMH 3aKOHAMH JBHKCHHH H C
3a/laHHBIMM 3aKOHAMH W3MEHECHHs YCUITHI
HCIIOJTHATENBHBIX MEXaHH3MOB,
paboTaronMX MO Pa3BETBICHHBIM
aJIrOpUTMaM, HEPEr'yIHPYEMBIX
THIPABIMYECKUX H MHEBMATHIECKHUX
MaIIKH, THAPaBINYECKON H
[THEBMAaTH9IECKOM JUCKPETHOR
YIpaBJIOMEH U peryaMpyomen
armaparypsl

VposeHs

Koxn | B/02.5 (noaypoBeHs) 5
kBaTMUKaLMH

IpoucxoxaeHne TpyAOBO
dyHkuun

3aMMCTBOBAHO U3

MrHHAT
Op X opuruHama

Kon PerucTpalOHHBIH HOMEP
opuryHana npodeccHOHANTBHOTO
CTaHzapTa

TpynoBsie AeicTBHA

Ilonbop  obopynmoBaHMs B COOTBETCTBHH  C TMPUHIMITHATILHOM
THOPaBIMYEcCKO  (MHEeBMAaTHYECKOH)  CXeMOH  THApaBIMYECKHX — H
[THEBMATHYECKUX CHCTEM M3BECTHOrO (YHKIIMOHAILHOrO HAa3HA4YEHUSA C
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3aaHHBIMM 3aKOHAMM JBIDKCHHH H C 3aJaHHBIMH 3aKOHaMH H3MCHCHHS
YCHIHMH MCIIOJNHHTENBHBIX MEXaHH3MOB, PabOoTalOIUX IO Pa3BETBICHHBEIM
AITOPHTMaM, HEPET'YJIMPYEMBIX THAPABIMYCCKHMX M THEBMATHIECKHX MAIIUH,
TH/IPABIIAYECKONM W IHEBMATUYECKOH JMCKpETHOH ympaBisomed u

peryJIMpYIOILEH annaparypsl

ITpoBeeHre S3KOHOMHYECKHX PacieToB UL ONpEeNeHus NeNeco00pa3sHoCTH
OpHMEHEHHS KOMIUTIEKTa 060pyNOBaHUA THAPABIHYECKHX U IIHEBMATHIECKHX
CHCTEM H3BECTHOro (YHKIMOHAIBHOIO Ha3HA4YEHH: C 3aJaHHBIMH 3aKOHAMH
JBHOKEHHH M C 33JaHHBIMH 3aKOHaMHM M3MEHEHHS YCHJIMA HCHOIHHTEIbHBIX
MEXaHH3MOB, paboTaromux 1o Pa3BETBICHHBIM aIrOpUTMaM,
HEPETYJIMPYEMBIX  THAPABIMYCCKMX M [HCBMAaTHYECKHX  MAIWH,
THApPAaBIMYECKONH M IHEBMAaTHYECKOH JUCKPETHOM YIpaBIAIOMIEH |

peryJMpyIoleii annapaTyphl

IIpoBeneHre MPOYHOCTHBIX PACYETOB I'MAPABIMYECKHX H IHEBMATHICCKHX
CHCTEM H3BECTHOrO (YHKIIMOHAIBHOIO Ha3HA4EHHs C 3aJlaHHBIMH 3aKOHAMH
JBHKCHHI M C 33JJaHHBIMH 3aKOHaMM M3MCHEHHs YCHIIMA HCIOIHHTCIIBHBIX
MEXaHHU3MOB, paboTaronmx o Pa3BETBIIEHHBIM anropuTMaM,
HEpEeryJIHpyeMBIX  THAPaBIMYECKMX H  MHEBMAaTHMYCCKMX  MAIIHH,
THAPABIAYECKOM W ITHEBMATUYECKOH JMCKpETHOW ymIpaBisiomed ¢

peryaupyoleii annapaTypbl

IIpoBenenue OLEHKH HAAEKHOCTH IIPOEKTUPYEMBIX THIPABIAYECKUX H
MHEBMATHYECKUX CHCTEM H3BECTHOTO (YHKIMOHAIBPHOIO HA3HAYECHHS C
3aJJaHHBIMH 3aKOHAMH JIBIDKCHHH H C 3aJaHHBIMH 3aKOHaMH W3MEHEHU:
YCHIMI WMCIIOJHHTENBHBIX MEXaHHM3MOB, pabOTaloOIMUMX IO Pa3BETBICHHBIM
aJITOPUTMaM, HEPETYJINPYEMBIX THAPABIMYECKHX M MHCBMAaTHIECKHX MAILHNH,
THAPAaBIMYECKOM M THEBMAaTHIECKOH JMCKPETHOH ynpaBiOmed u

peryJIupyIomei annaparypsl

Pa3paboTka MOHT@XHOH TI'MAPABIMYECKOH CXEMBI THIPaBIMYECKHX H
MHEBMATHYECKAX CHUCTEM H3BECTHOTO (YHKIMOHAJIPHOTO HA3HAYCHHSA C
3aJaHHBIMM 3aKOHAMH JBIDKEHHH M C 3aJlaHHBIMH 3aKOHaMH H3MEHCHUS
YCHIHH HCIOJHHTEIPHEIX MEXaHH3MOB, PabOTalOMKX MO Pa3BETBICHHBIM
ANITOPHTMaM, HEPETYJIUPYEMBIX THAPABITHYCCKUX M MHCBMAaTHYCCKHUX MAIlHH,
THAPABIMYECKOM M IHEBMATHYECKOH JHCKPETHOH ynpaBinsuomed M
pEryJIMpYIOLIeil anmapaTyphl H ee cienu(pUKaIHuH

Paspabotka pabouell LUKJIOrpaMMBl THAPABIMYECKHX M IHEBMATHICCKHX
CHCTEM HM3BECTHOTO (YHKIHOHAILHOIO Ha3HAYEHHUS C 33JaHHBIMH 3aKOHAMH
IOBIKCHHIM U C 3aJaHHBIMH 3aKOHAMH H3MEHEHHMs YCWIMA MCHOJHHUTEIBHBIX
MEXaHHU3MOB, paboTtarommx 1o Pa3BETBICHHBIM alropuTMaMm,
HEpEryJMpyeMbIX  THApPABIMYECKHX H  MHEBMAaTHYECKHX  MalldH,
THOpaBIA4ECcKOd ¥  IHEBMATHYECKOH JHCKPETHOW yNpaBISIOMCH U

peryJmpyoen annapaTypsl

Pa3pa60TKa 6JI0K-CXEMBI CHCTEMBI aBTOMATHYCCKOI'O ynpaBJICHUA
THAPABIMYCCKHUX U ITHCBMATHYCCKHX CHCTCM H3BECTHOI'O (I)YHKIIHOHEUIBHOFO
Ha3Ha4YCHU C 3aJaHHBIMH 3aKOHAMH IBIKCHUM M ¢ 3alaHHBIMH 33aKOHaMH
N3MCHCHHSL }’CI/IJIHﬁ HCIOJHUTCIABHBIX MEXAHN3MOB

Pa3pa6<m<a TEeXHHUYECKOr0 3aJaHus Ha NPOCKTHPOBAHHE CHCTCMBEI
aBTOMATHYECKOr'0 YIIpaBJ€HHUs TI'HAPaBIH4YECKHMH H INHCBMAaTHYCCKUMHU
CHCTEMAaMH H3BCCTHOI'O (byummonanmoro Ha3HauYCHUA C 3aJaHHBIMU
33KOHAMM [BWKEHHH H ¢ 33JaHHBIMM 3aKOHAaMH M3MCHECHHS )’CI/IIII/Iﬁ
HCIOJIHUTCJIbHBIX MEXaHU3MOB

Heob6xonuMble yMEHHS

BI:IGI/lpaTL TEXHUYCCKHEC JAaHHBIC A 000CHOBAHHOTO IIPHHATHA pemeﬂnﬁ 10
IIPOCKTHPOBAHUIO THAPABINYCCKHX H IIHEBMATH4YECKUX CHCTEM, I'MOpO- H
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TTHEBMOArperaToB

ITIpon3BOAUTH IPOYHOCTHEIEC PACUETHI I FTAAPO- ¥ IHEBMOCHCTEM

[lombupaTh HEOOXOAMMYIO THAPO- H IHEBMOANNApaTypy HCXOmsd H3
3aJaHHOTO  (YHKIMOHAJIBPHOrO  HAa3HaYeHWSs U SKOHOMHYECKOM
11eJ1ec000pa3HOCTH

[IpHMeHATs  CHELMATM3HPOBAaHHOE IPOrpaMMHOE  ofecmeveHHe AU
IPOBEICHUS IPOYHOCTHBIX PacYETOB

Pa3paﬁaTLIBaTI> MOHTaXHBIC THAPABIINYCCKNE CXCMBI

PaBpaﬁaTBIBaTB paﬁo'me HUAKJIOrpaMMBI THAPABIIMYECKUX U MHECBMAaTHICCKUX
CHCTEM

Pa3pabaTeiBaTh ~ ITOPHTMBI  JUIi  CHCTEMBI  aBTOMAaTH3WPOBAHHOIO
yIpaBJIeHUS

Heob6xoauMeie 3HaHUA

Oco6eHHOCTH IPOEKTHPOBAHHA THAPO- M IIHEBMOCHCTEM, MallHH U
anmapatoB, paboTatomux ¢ pabodedl OKHAKOCTbIO, OTIMYHOH OT
MHHEpATBHOTO Macia, HO HE arpecCHBHOM (YMEPEHHO arpecCHBHOM) K
KOHCTPYKIIMOHHBIM MaTepHallaM, HCIONB3YEMBIM MpH INPOSKTHPOBAHHH
y3JI0B THIPOCHCTEM, MAlIMH U allapaToB

OcobeHHOCTH paboTHl [POSKTHPYEMBIX CHCTEM H H3/IENMH, YCIOBHA
MOHTaXa, TEXHHIECKOM SKCILTyaTallii

Meroguku TPOBEACHU MPOYHOCTHBIX Pacye€ToB, B TOM HHCJIC I Taapo- U
ITHEBMOCHUCTEM

HpaBPIJ'Ia BBIIOJIHCHHA MHUKJIOIPAMM

CrienManu3UpoOBaHHOE IPOTpaMMHOE obecredeHHe Ui MPOYHOCTHBIX
pacueToB

OCHOBBI IPOCKTHPOBAHHAs CHCTEM YIIPABICHHS

TpeboBanns OXpaHbl TpYAa, IOXAapHOH, MPOMBINUIEHHOH, 3KONOTHYECKOH
6€30MacCHOCTH M AJIEKTpo6e30NacHOCTH

Jpyrue xapakTepUCTHKH

3.2.3. Tpyaosas pyHxnus

PazpaboTka KoMIUIeKTa
KOHCTPYKTOPCKOH H 3KCILTyaTal[MOHHOM
JIOKYMEHTAIUH Ha THPaBIHYCCKUC U
MHEBMAaTHYECKHE CHCTEMEI H3BECTHOTO
(YHKLIHOHAJILHOIO Ha3HAYEHHS C
3aJ]aHHBIMHM 33aKOHAMH JBIDKCHHH H C

3aaHHBIMH 3aKOHAMH M3MEHEHUS VpoBeHb
HaumeHoBaHHe yCHIIHH HCTIOJHUTENBHBIX MEXaHH3MOB, Koa ! B/03.5 (moaypoBeHb) 5
paboralompe 10 pa3BETBICHHBIM KBanMHKALHH

AJIrOpUTMaM, HEPETryIHpyEMbIe
THPaBIMIECKHUE 1 MHEBMATHYECKHE
MAIlMHBI, THAPABIHYCCKYIO U
MHEBMAaTHYECKYIO JUCKPETHYIO
YOPaBJISIOLIYIO ¥ peryIHpyIomyto
anmnapaTtypy ]

IMpoucxoxaeHue TpynoBOH
dyHKUMH

3aMMCTBOBAHO M3 j
Opurunan X }

OpHMrHHaNa

Kon PeructpautioHHEIH HOMEP
opuruHana npodeccHoHaNBHOTO
CTaHAapTa
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TpynoBsle neiicTBus

Pa3paboTKka  KOHCTPYKTOPCKOHM  [JOKYMEHTalldH Ha  IPOH3BOACTBO
THIAPABIMYECKMX M MHEBMATHYECKHX CHCTEM M3BECTHOrO (QYHKIMOHANBLHOIO
Ha3HA4YECHHS C 3aJaHHBIMH 3aKOHAMM JBIDKEHHMH M C 3aJlaHHBEIMHM 3aKOHAMHU
M3MEHECHHS YCHIMA MCIONHHTCIFHBIX MEXaHH3MOB, PpabOoTalomux IO
pa3BeTBIEHHBIM  AITOPHTMaM, HEPEryJHPYEeMbIX THIPaBINYECKUX H
[HEBMATHYECKUX MAllMH, THAPABIMYECKON M ITHEBMATHYECKOH NHCKPETHOM
yIpapJsIonIel ¥ peryIupyIomen anmnaparyphl

Pa3paGoTka KOHCTPYKTOPCKOM IOKYMEHTAllMM Ha TPaHCIOPTHPOBKY H
YIIaKOBKY, KOHCEPBALMI0O M XpaHCHHE M3JCIHA TIHIPaBIHYECKHX H
[THEBMATHYECKUX CHCTEM H3BECTHOTO (PYHKIHOHAIBHOIO HA3HAYE€HHs C
3aJaHHBIMM 3aKOHAMH JBIDKEHMH M C 3aJaHHBIMH 3aKOHAMH HM3MCHCHUS
YCHIIMIA HCIIOJHHUTEJHHEIX MEXaHH3MOB, pafOTalOIMX MO pPa3BeTBICHHBIM
aIrOPUTMAaM, HepeTyJIHPYEMBIX THAPABIAYECKUX W THEBMATHIECKUX MaIlHH,
THApAaBIMYECKOH H IHEBMATHYECKOH MMCKPETHOH ynpapmsomed u

peryJaupyIomei anmnaparypsl

PaspaoTka macmopTa H3AeNHs A1 THAPABIHYECKAX U ITHEBMAaTHICCKUX
CHCTEM HM3BECTHOr0 (PyHKIHOHAJIBHOIO Ha3HAYCHMS C 3aJlaHHBIMH 3aKOHaMH
IBIXKEHUI M C 3aJaHHBIMH 3aKOHAMH H3MEHEHMs YCHIIMH HCIIOJHHTEIBHBIX
MEXaHHU3MOB, paboTtaromux 1o Ppa3BETBIICHHBIM aIropuTMaMm,
HeperyiupyeMbIX  THApaBIHYECKMX W IHEBMATH4ECKMX  MallWH,
THAPAaBIMYECKOH M [HEBMAaTHYECKOH JUCKPETHOHW ympaBisgiomedl u

peryIupyollei annaparypsl

Pa3paGoTka METONMKY IPOBEACHHS MCIBITAHKH ¥ KOHTPOJII THAPaBIMIECKHUX
{ IHEBMAaTHYECKHX CHCTEM H3BECTHOro (PYyHKIMOHAIBHOIO Ha3HaYCHUs C
3aJaHHbBIMHA 3aKOHAMH JIBHDKEHHH W C 3a/laHHBIMH 3aKOHaMHM H3MEHEHUs
YCHIIHI HCIOJHHTEIBHBIX MEXaHH3MOB, Pa0OTAlOUX MO Pa3BETBICHHEIM
aJrOPATMaM, HEPETYTPYEMBIX THIPABIHYECKMX U MHEBMATHICCKHX MAllKH,
THAPAaBIMYECKOH M MHEBMAaTHYeCKOH JMCKPETHOH ympaBifiomed u

perynupyIOLIeH annaparypbl

Pa3paboTka TEXHMYECKOM JOKYMEHTAllMH IO BBOAY H3JENHi B
SKCIUTYaTallHio JUIS THAPABIMYECKUX M ITHEBMATHIECKHX CHCTEM H3BECTHOIO
(yHKIOEOHANBHOTO Ha3Ha4YeHHS C 3aJaHHBIMH 3aKOHAMH JBIXCHHH H C
3aJJaHHBIMM 3aKOHAMH HM3MCHEHWs YCHJIMH HCIIOJHHTCIBHBIX MCXaHH3MOB,
paboTalomuX MO  pPa3BETBICHHBIM  aNTOPHTMaM,  HEPETyNTHPYEMBIX
TMApABIMUECKMX M [HEBMATHYECKMX MAIUWH, TMPaBIMYECKOH M
MHEBMATHUEeCKOM JUCKPETHOM YIIpaBIIOMEH M peryaMpyrouiei anmnaparypsl

Pa3paGoTKa OSKCIUTyaTallMOHHOM JOKyMEHTallMHd U1 THAPaBIMYECKAX H
[IHEBMATHYEeCKMX CHCTEM H3BECTHOIO (YHKUHOHAIBHOIO Ha3HAYeHHSA C
3aJJaHHBIMHM 3aKOHAaMH JBIDKCHMM M C 3aJaHHBIMH 3aKOHaMH HM3MCHCHHSA
YCHIIMI HCIIOHHTEILHEIX MEXaHH3MOB, paboTalomMx MO Pa3BETBICHHBIM
aJrOpATMAaM, HEpEryIHPyEMbIX THAPABIHYECKUX U THEBMATHIECKAX MalINH,
THIpABIAYECKOH H ITHEBMAaTHYCCKOH JUCKPETHOH  YIpaBIMIOMEH U

peryupyomen anmnapaTypsl

Pa3paboTka OmNMCATeNbHOM 4YacTH pabOThl CHCTEMBI YHPABICHHS Ui
THAPABIMYECKAX M MTHEBMATHYECKHX CHCTEM M3BECTHOTO (QYHKITHOHANBHOTO
Ha3HAUeHUS ¢ 3afaHHHIMH 3aKOHAMH JBKDKEHMH M C 3aJaHHBIMH 3aKOHaMH
M3MEHEHHs YCHMIHH MCIONHHMTEIBHBIX MEXaHH3MOB, DabOTAIOMMX IO
Pa3BETBIICHHBIM AJI'OPHTMAM

Heo6xoauMble YMEHHMS

BHIMOMHATH TEXHHYECKHE UEPTEKH, COOPOYHBIE YEPTEKH U NETAIHPOBKH, a
TAKOKE YEPTEXKH 00INEero BU/Ia B COOTBETCTBHH C ECKJI

Bemonuate CTPOIIOBOYHBIC CXCMBI
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CoCTaBIIATh CXEMBI, ClleNHUKANH, BEJIOMOCTH ¥ TaOJIHIIbI

Hcnons30Bath B paboTe Cpe/ICTBa aBTOMaTH3alMK IIPOCKTUPOBAHHS

CocTaBnsiTh 3KCIUTYaTallTHOHHYIO JOKYMEHTAIMIO Ha U3/ICJIHE

Heob6xoauMele 3HaHUS

CTaHAapThl, METONMKA M MHCTPYKUMH NO pa3paboTke ¥ OQOPMIICHHIO
yepTexen

OcobeHHOCTH PabOTHI, YCJIOBMS MOHTaXa H TEXHMYECKOM 3KCIUTyaTallHH
NPOEKTHPYEMBIX  THAPaBIMYECKMX M [HEBMAaTHYECKHX  CHCTEM,
HEPEryIUpyeMbIX  THApDABIMYECKMX M IHCBMATHYCCKUX  MallWH,
THApABIMYECKOH W TMHEBMAaTHYeCKOH JUCKPETHOH ympapisiomed u

peryJupyloleH annaparypsl

IpaBuia u cioco6Bl CTPOIIOBKH

Mertoas! KOHCEpBAaMH H YCJIOBHA XpaHEHHs THIOpPO- U ITHCBMOCHCTCM,
MaIlH{H U ailllapaToB

Tpe6oBaHus OXpaHbl TPYAA, IOXAPHOM, IPOMBIIIEHHOH, 3KOJOrHYECKOM
6€30IMacHOCTH U 3EeKTPoOe30MacHOCTH

Jpyrue XapakTepHCTHKH

3.3. O60o6mennas TpyaoBas GyHKIHUS

IIpoexTpoBaHHE rHAPABIMYECKHX H
IMHEBMATHYECKUX CHCTEM HOBOTO

(G YHKIIMOHAIBHOTO HIIH KOHCTPYKTHBHOTO
Ha3HAYCHHUS CO B3aUMOCBA3aHHBIMH
(B3aMMO3aBHCHMBIMM) 3aKOHAMH JIBHOKEHHH 1

HanMeroBakHe H3MEHEHUSMH yCHIIHH HCIIOHUTEIBHBIX Kon C VpoBeHb 6
MEXaHM3MOB, paboTalomMX 10 alallTHBHBIM KBaTUUKALHUM
anropuT™MaMm, riIpaBINIeCKHX U
MHEBMATHYECKHX MAIlIMH, THAPOArperaTos,
THAPABINYECKO} 1 MTHEBMaTHIECKOR
anmapaTtypsl ¢ ypaBleHHeM 0€3 OrpaHuYCHHUS
Ha THI 1 KOHCTPYKTHBHOE HCIIOJIHEHHE
Iorxotene oGoSuemll | gy X | Semiemosto
Kon PerucTpaunoHHbIH HOMEP
opuruHaua npodecCHOHANBHOIC
cTaHpapTa

Bo3MoXxHBIE HANMEHOBAHHS
noipkHocTel, mpodeccHii

Hmxenep-ruapasik I kareropun
Nmwxkenep-konctpykrop Il kareropuu

TpeboBanus k 06pa3oBaHUIO
# 00y4EHHUIO

Beiciee o6pa3oBanue — OakaiaBpuaTr
0 11

Briciee 06pa3oBaHye — MarHCTPaTypa MK CICIHAHTET

Tpe6GoBaHus K OIBITY
TpaKTHYECKOH paboTEI

He MeHee JByX JieT HH)KEHEPOM-KOHCTPYKTOPOM (MHXKEHEPOM-
ruapasaukom) 111 kKaTeropHH IpH HAIMYHH BICLIEro 00pa3oBaHHs —

OakaaBpuar

Be3 Tpe6oBaHuiA K OMBITY IPAKTHIECKOH paboThI IPH HAIMIHH BHICIIETO

06pa303a1-ma — MarucTparypa MiH CliclHaINTET

Oco0sle yCIIOBUS AOIyCKa K
pabote

Jlpyrue XapakTepHCTHKH




JlonoHUTETbHEIE XapaKTEPUCTAKH

HammeHoBaHHE Kox HaumeHoBanue 6a30B0ii IPYIIIH, JOJDKHOCTH (IpodecCHu) HIn
JIOKYMEHTa CIIENHATBHOCTH
OK3 2144 HHxeHepbl-MeXaHHK!
EKC - HnxeHep-KOHCTPYKTOP (KOHCTPYKTOD)
OKIIATP 22491 HHxeHep-KOHCTPYKTOP
OKCO 2.15.03.01 MammuHOoCTpOoeHHE
2.15.03.02 TexHoOrH4ecKre MalIMHEL 1 000pyJOBaHHE
2.15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 0Oecne eHre
MAIIHHOCTPOUTENBHBIX IPOU3BOZCTB
2.15.04.01 MamuHOCTpOeHHE
2.15.04.02 Texnonoruyeckue MalIuHBI ¥ 000PYJOBaHHE
2.15.04.05 KOHCTpYKTOPCKO-TEXHOJIOTHYIECKOe 0becneYeHue
MalIMHOCTPOHTEILHBIX IPOH3BOJCTB
2.15.05.01 ITpoekTHpOBaHHE TEXHOJIOTHYECKUX MAIHH H KOMIUIEKCOB

3.3.1. Tpynosas dpynxnus

PacueT ruapaBIMYECKUX H
MHEBMaTHIECKHX CHCTEM HOBOTO
(YHKIMOHABHOTO MIIM KOHCTPYKTUBHOIO
Ha3HAYCHUS CO B3aHMOCBSI3aHHBIMH
(B3aMM03aBHCHMEIMH) 3aKOHAMH
JBH)KCHUH ¥ H3MEHEHUAMH YCHIIHI
HCIIOJTHUTCIBHBIX MEXaHH3MOB,
paboTalomMuX Mo aJanTHBHEIM
aTOpUTMaM, THAPABIMYECKHX U
MMHEBMAaTHYECKHX MAIlIMH, THAPOarperaros,
IHIPaBIAYEeCKON H THEBMaTHYECKOM
anmaparypsl ¢ yrpasJieHHeM 6e3
OTpaHHYCHHUS Ha THII ¥ KOHCTPYKTHBHOE
HCTIOJIHEHHE

VposeHs

Koz | C/01.6 (nomypoBeHb) 6
KBanuduxanuu

HanmeHnoBanue

3aUMCTBOBAHO U3
OpHUIrMHana

TporcxokaeHUe TPy AOBOH
tbyHKIMH

Opurnnan X

Kon PeructpanumoHHsli HoMep
OpHrHHaia npo¢eCCUOHANBHOTO
cTaHjapTa

TpynoBsie neiicTBus U3yueHre U aHaA3 CITy)KeOHOro Ha3Ha49€HHUsl OCHALIACMBIX THAPOCHCTEMAMH
TEXHUYECKHX OOBEKTOB C IENbI0  OIpeAeleHHs TpeGoBaHMH K
ynkuronupoBanuio  (GYHKIMOHATBHOTO HA3HAYEHHs) INPOEKTHPYEMBIX
THAPAaBIHYECKMX M ITHEBMAaTHICCKHX CHCTEM HOBOTO (PYHKUMOHAIBHOIO MM
KOHCTPYKTHBHOTO Ha3HaYeHHs CO B3aMMOCBA3aHHBIMH (B3aMMO3aBHCHMEIMH)
3aKOHAMH [BIDKCHHM M  HM3MEHEHHSIMH YCHIMH  HCIOJHHTEJIBHBIX
MEXaHHM3MOB, pabOTaIOMMUX MO AJANTUBHBIM aNTOPUTMaM, IHAPABIMIECKUX H
[NHEeBMATUYECKHX  MaIlWH,  [HAPOArperaToB,  THAPAaBIMYECKOH |
[IHEBMAaTHYECKOH almapaTypsl ¢ yIpaBleHHeM 0e3 OrpaHHYCHHs Ha THUIl H
KOHCTPYKTHBHOE HCIIONTHCHHE

Pacder  TIMApaBIHYECKAX W TIHEBMaTHYECKMX  CHCTEM _ HOBOIO
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(YHKIIHOHATIBLHOTO WIH KOHCTPYKTHBHOTO Ha3HaYeHUs co
B3aMMOCBS3aHHBIMHM  (B3aMMO3aBHCHMBIMHM)  3aKOHAMH  JBIDKCHMH H
M3MEHEHHSMH YCH/IMH HCIOJHUTENBHBIX MEXaHH3MOB, paboTalomUX 110
aManTUBHEIM aIrOpuTMaM, THAPABINYECKMX H INHEBMAaTHYECKMX MAMIMH,
THIPOATPEraToB, THAPABINYECKOH M ITHEBMATHYECKOH ammaparypbl ¢
yrpaBjieHieM 63 OrpaHHYEHHs Ha THI H KOHCTPYKTHBHOE MCIIOJIHEHHE

BrIGOp TEXHMYECKOTO PEIICHHS AJs THAPABIMIECKAX M NMHEBMAaTHYECKUX
CHCTEM HOBOro (pyHKIMOHAJIBHOTO HJIH KOHCTPYKTHBHOI'O HAa3HAYCHHS CO
B3aMMOCBSI3aHHEIMHM  (B3aMMO3aBUCHUMBIMHM)  3aKOHAMH  JBIDKEHMHA U
H3MEHEHMAMH YCHJIMHA HCIOJNHHTEIbHBIX MEXaHH3MOB, paboTalolHux 10
aJaNTUBHBIM QIrOPHTMaM, T'HAPABIMYECKMX H IHEBMATHYCCKHX MAIIUH,
THPOArperaToB, THAPAaBIMYECKOH M INHEBMAaTHYECKOH ammapaTypel C
ynpasjienneM 6e3 orpaHHYEeHHs] Ha THII M KOHCTPYKTHBHOE UCHIOJTHEHHE

[IpoexTUpOBaHHE CTPYKTYPHOH CXEMBI IHIPABIHYECKUX U THCBMaTHIECKHX
CHCTEM HOBOrO ()YHKIIMOHAIIBPHOTO HJIH KOHCTPYKTHMBHOIO Ha3HAYeHHS CO
B3aMMOCBS3AHHBIMH  (B3aHMO3aBHCHMBIMH) 3aKOHaMH  JBIDKCHHH U
M3MEHCHHSAMH YCHIMI HCIOJHUTENBHBIX MEXaHM3MOB, paboTaromux Io
aJalTHBHEIM AJITOPUTMaM, THIPaBIMYECKHX H IHEBMATHYECKAX MallWH,
THUAPOArperaToB, THIAPABIMYECKOH M IHEBMATHYECKOHW ammapaTypel ¢
ynpasjieHreM 6e3 OrpaHAYCHH Ha THII M KOHCTPYKTHBHOE MCIIOTHECHHE

ITpoexTHpoBaHUE TMPUHIUNHAIBHOH THAPABIMYECKOH CXEMBI
THAPABIHIECKHX ¥ MHEBMATHYECKHX CHCTEM HOBOTO (yHKUHOHAIBHOIO HIIH
KOHCTPYKTHBHOTO Ha3HAY€HMs CO B3aHMOCBS3aHHEIMH (B3aMMO3aBUCHMbIMH)
3aKOHaMH JBVOKEHMH H  H3MEHEHHsSAMH YCHIMHA  HCHOJHHUTENbHBIX
MEXaHH3MOB, paGOTAOMUX 10 ANANTHBHBIM AJITOPHTMaM, THAPABINYECKHX U
[HEeBMATHYECKMX  MallMH,  THAPOAarperaToB,  THAPABIMYECKOH U
ITHEBMATHYECKOM ammapaTtypsl C yIpaBlCHHEM 0Oe3 OrpaHM4eHHs Ha TN U
KOHCTPYKTHBHOE HCIIOJIHEHHE

[IpoeKTHpOBaHHE YCTPOMCTB M CHCTEM YNPABJICHHUS THAPABIHYCCKUMH H
[IHEBMATHYECKAMH MalIMHAMH, THIpOarperaTaMu

Paspa6oTka omucaTeNbHOH 4HacTH pa3pabaTeiBaeMBIX THAPABIMYECKHX H
ITHEBMATUYECKHX CHUCTEM HOBOrO ()yHKIHOHAJILHOTO HIIM KOHCTPYKTHBHOTO
HasHaYeHHd CO B3aHMOCBS3aHHBIMH (B3aUMO3aBHCHMBIMH) 3aKOHaMH
IOBYDKEHHH W H3MEHEHHMsSMH YCHIMH HCIOJHHTEIBHEIX MEXaHH3MOB,
paGoTalOlMMX [0  AJAaNTHBHBIM  @ITOPHTMaM, THIPABINYECKMX M
NHEBMAaTHYECKMX  MAalMH,  TWApOAarperaToB,  THAPaBIMYECKOH U
MHEeBMATHYECKO#M ammaparypsl ¢ ynpaBicHHeM 0e3 orpaHM4eHHs Ha THI H
KOHCTPYKTHBHOE HCIIOJIHEHHE

Heo6xonuMelie yMEHHS

AHanM3MpOBaTh  JOKYMEHTALMIO,  ONHCHBAOMYIO  (GYHKIHOHAIBLHOE
Ha3HAYeHHE H KOHCTPYKTUBHbIE H (yHKIHOHAIBHEIE OCOOEHHOCTH MAIIVHEI
WIH yCTPOHCTB, 9aCThIO KOTOPHIX ABJIAETCS IPOCKTHPYyeMas rMApaBIuYecKast
WA IHEBMATHYECKas CHCTEMa, MallliHa, THAPOarperar, TuIpaBIndecKas Uin
IHeBMaTHYecKas almnaparypa Uil apMaTypa

BBIIONHATh TEXHUYECKHE PAcdeThl TUJAPO- M IMHEBMOCHCTEM UL y4acTKOB
THIPOCHCTEM THAPABIHYCCKUX M ITHEBMATHIECKUX MAUINH, THIPOArperaTos,
THAPAaBIMYECKOH ¥  [THEBMATHYECKOH  anmapaTypel €  H3BECTHBIM
yBEKIMOHANBHBIM ~ Ha3HAUYEHWEM C  MOCIHCAYIOMMM  [POBENCHUEM
CTPYKTYpHOTO aHanu3a BCeli CHCTEMBI M OMNpeJ€NeHHeM HEeOOXOMUMBIX
rpaHUYHBIX 3HAYCHUH PacuCTHBIX NapaMETPOB

BuimonuaTs TCXHHYCCKUC pac4ucThl rujapo- H IMHEBMOCHCTEM,
THAPABIAYCCKHAX H ITHEBMaTHYCCKHUX MalllHH, ruapoarperaros,
rpmpaBquecxoﬁ ¥ MHEBMATHYECKOMN anmaparypsl ji1 H3BECTHOI'O (paHee
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pa3paboOTaHHEIX H OIMCAHHHIX) (YHKUMOHAILHOIO HA3HAYCHHSA WIH
KOHCTPYKTUBHOTO  HCIOJHEHHd C  NOCICAYIOIIHM  INPOBEJICHHUEM
CTPYKTYPHOTO aHalIu3a BCeH CHCTEMBI H OIpeAeleHHEeM HEOOXOIUMBIX
IrPaHHYHBIX 3HAYCHUHN paCYETHBIX IaPaMETPOB

[Tpou3BOANUTE MOKCK ¥ aHAIN3 TEXHHYECKUX PEIICHUH 110 THAPABIHYECKUM 1
[MHEBMAaTHYCCKUM  CHCTEMaM, THAPABIMYECKUM H  IHEBMATHYCCKHUM
MalmMHaM, THApoarperataM, THIPaBIM4eCKOH M NMHEBMaTHYECKOH
anmaparype JIo00ro THIa ¥ ¢ JIOOBIM yIIpaBIeHUEM

IIpuMeHATs  CICNMANM3HPOBAHHOE MporpaMMHOoe ofecnedeHde it
aBTOMAaTH3alMH T'HIPaBINYECKHX H IPOYHOCTHHIX pacyeToB

Heob6xonuMele 3HaHUA OcobenHocTr paboThl, PacdeTOB M IPOCKTHPOBaHMSA THAPABIHYECKUX H
NHEBMATHYECKUX CHCTEM, THJPABIMYECKUX ¥ ITHEBMaTHYECKHMX MalllMH,
T'HIPOarperaroB, THAPABINYECKOH H MHEBMAaTH4eCKOH ammapaTrypsl T060ro
THIA JUIS BCEX TUIIOB KIIMMAaTHIECKOIO HCIIOJIHEHUS

ITpaBmnia BEIOJIHEHNS THAPABIMYECKHUX ¥ IHEBMAaTHYECKHX CXEM
Creqyai3ipoBaHHOE IPOrpaMMHOE oOOecliedeHHe Il  aBTOMATH3aLuH
TH/IPABJIMYECKUX U IPOYHOCTHBIX PacyeToB

TpebGoBaHus OXpaHBE Tpy[a, MOXKapHOH, IIPOMBINLIEHHOM, 3KOJIOHYECKOH
6€30MacHOCTH U 3JIEKTPOOE30MacCHOCTH

MeTtoabl NMPOEKTUPOBaHHS pPAa3IHYHBIX CHCTEM M YCTPOHCTB YNpaBIICHHA
THAPABINYECKUMH U ITHEBMAaTHYECCKHMHM CHCTEMaMHM, TMAPaBIMYECKUMH H
IHEBMAaTHYECKAMHM MallMHAMH, THApOarperataMi, THAPaBIHYECKOH H
IMHEBMAaTHIECKOM annapaTypol moboro Tuna

Jpyrue XxapakTepUCTHKH | -

3.3.2. Tpyaosas dynkuus

Pa3paboTka 3CKH3HOIO H TEXHUYECKOTO
MPOeKTa THAPABIMYECKUX H
MMHEBMAaTHYEeCKHX CHCTEM HOBOTO
(YHKIIHOHAJIBHOTO WJIM KOHCTPYKTHBHOTO
Ha3HAYEHHs CO B3aMMOCBI3aHHBIMH
(B3aMMO03aBHCHMBIMH) 3aKOHAMH

JBIOKEHHHM M M3MEHEHHSAMH YCHIHH Yposens
HaumeHoBanue HCIIONHATENLHBIX MEXaHU3MOB, Koa | C/02.6 (nomypoBeHs) 6
paboTaronMx no aJjanTHBHEIM kBanupuKauru

aJITOpPUTMaM, THAPABIUYECKUX U
IHEBMaTHYCCKHUX MAIlHH,
THIPOArperaToB, THAPaBIHIECKON H
ITHEBMAaTHYECKOM almnaparypsl ¢
yupaBiieHHeM 6€3 OrpaHUYCHHUS Ha THIT K
KOHCTPYKTHBHOE HCIIOTTHEHHE

IlpoucxoxacHue TpyaoBOi Opuruman X 3auMCTBOBaHO M3
(yHKUHH opuruHaza
Kon PerucTpaunoHHbli HOMED
OpurHHana npo¢eCCHOHAIBLHOTO
CTaHaapTa
Tpynossie AefAcTBUA IMon6op obopynoBaHUs B COOTBETCTBHH C NPHHIMIMAIBHOM CXEMOH H

KOHCTPYKTHBHLIM  HCIIOJIHEHHEM C Y4eTOM YCJIOBHH  SKCIUTyaTalluu
THAPAaBIMYECKHX U IIHEBMATHICCKHX CHCTEM HOBOTO (PYHKIMOHAIBHOTO WIIH
KOHCTPYKTHBHOTIO Ha3HaY€HHs CO B3aMMOCBS3aHHEIMH (B3aHMO3aBHCHMEBIMH)
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3aKOHaMH JABKM)KEHHM M  W3MEHEHMSAMH YCWIHH  HCIIOJHUTENBHBIX
MEXaHH3MOB, pabOTaIOMKX 110 aJaNTHBHEIM aJI'OPUTMaM, THAPABIAIECKUX U
NMHEBMAaTMYECKHX  MAallHH,  THIPOAarperaTtoB,  TIHIpPaBIMYECKOd  H
ITHEBMAaTUYECKOM ammapaTyphl ¢ ympaBieHHeM Oe3 OrpaHUYEHHS Ha THI H
KOHCTPYKTHBHOE HCIIONIHEHHE

Pa3pa60Tka TeXHHYECKHX PELICHHI CICIAANLHBIX THAPABIMIECKUX OIOKOB

Pa3pa6oTKa METOJIOB CHIXKEHHS YPOBHsI OIyMa, BUGpauyu

Pa3pa60TKa METOJAOB CHMIKECHMS KOJIN4YEeCTBA HHOPOJHBIX YacTHI[ B pa6oqe171
XKHAKOCTH € ICIBIO MNOBBINICHHA (YJ'IY‘HIICHI/ISI) KJacca HpOMI:IIIIJICHHOﬁ
YUCTOTEL

HpOBeI[eHI/IG 3KOHOMHUYECKHX pPacY€TOB I ONPCACICHNA uenecoo6pa3Hocrn
IIPpUMEHCHHUS KOMIUIEKTa o6opy,uonaH1m THAPABIHYECKUX U MHCBMATHYCCKAX
CHUCTEM HOBOIO (bYHKIII/IOHaJII:HOFO HJIA KOHCTPYKTHBHOI'O HasHa4€HHsA CO
B3aHMOCBA3aHHBIMHA (B33.PIMO33BI/ICI/IMHMI/I) 3aKOHaMHU JBHKCHUM Hu
HN3IMCHCHHUSIMHA }’CI/IJII/Iﬁ HCIOJIHUTCIPHBIX MCXaHH3MOB, paﬁorammnx oo
afanTHBHEIM aAJIrOpUTMaM, THAPAaBIAYECCKHMX M NHEBMAaTHYCCKHX MAalIWH,
ruapoarperaTos, mnpasnnqecxoﬁ M THEBMaTHYECKOU annaparypel ¢
ynpasJICHUEM 6e3 OTrpaHHYCHUS Ha THII 1 KOHCTPYKTHBHOC HCIIOJTHCHHC

Hpone;:[enne IPOYHOCTHBIX PACYETOB THAPABIHICCKHX H MMHEBMATHYCCKHUX
CHCTEM HOBOIO (I)YHKHHOHaJIBHOI'O U KOHCTPYKTHBHOIO Ha3HA4YCHHA CO
B3aNMOCBsA3aHHBIMH (BSaHMOBaBKCHMBIMH) 3aKOHaMH IBIDKCHHUH Hu
N3MCHCHUSIMHA ycnnnﬁ HCIIOJHUTEIIFHBIX MCXaHH3MOB, pa60Tanumx 1o
afanTUBHBEIM AJITOPHTMAaM, THAPaBIHYCCKHMX MW ITHEBMAaTHYCCKMX MAaNIWH,
ruapoarperaTos, rlmpasnnqecxoii A TTHEBMaTHYECKOM annaparypel ¢
yHnpasJICHHCM 6e3 OrpaHHYEHHU: Ha TUII 1 KOHCTPYKTHBHOC UCIIOJTHCHHC

Pa3spaboTka MOHT@)XHOM THIPABIMIECKOH CXEMBl THAPABIHIECKHX H
ITHEBMATHYECKHX CHCTEM HOBOTO (YHKLIHOHAIBHOIO HJIM KOHCTPYKTHBHOTIO
Ha3sHAUCHUsST CO B3aUMOCBA3AHHBIMH (B3aHMO3aBHCHMBEIMH) 3aKOHAMH
NBIDKCHUH W W3MCHEHHSIMH YCHIMH MCIIONHMTENLHEIX MEXaHU3MOB,
paboTalomMx 1O  AJanTHBHBIM  aNrOPHUTMaM, THAPABIMYECKHX H
[HEeBMAaTHYECKUX  MAlIHH,  THAPOAarperaToB,  TIHAPaBIMYECKOH |
MHEBMATHUECKO} almaparypsl ¢ yIpaBieHHeM 0e3 OrpaHM4eHds Ha THI M
KOHCTPYKTHBHOE MCIIOJIHCHHE H €€ CIelupuKalum

Pa3pa60TKa alropuT™Ma yIpaBjieHHsl THAPAaBIMIECKUMH U MHEBMATHYCCKUMU
CHCTEMAaMH HOBOro ()yHKIMOHAIBHOIO HIIH KOHCTPYKTHBHOTO Ha3Ha9CHHs CO
B3aMMOCBS3aHHBIMH  (B3aHMO3aBHCHMBIMH)  3aKOHAMM  JIBIDKCHHH U
W3MEHEHHSMH YCHJIMH HCIONHHUTENBHBIX MEXaHH3MOB, PabOTAIOIMHMHU IO
QNaNTHBHBIM  aIlrOpUTMaM, THIPABIMYECKHMH H  NHEBMAaTHYCCKUMH
MAmHHAMM, THAPOArperaraMd, THAPABIMYECKOH H  IHEBMATHIECKOH
anmaparypoi ¢ ympaBieHHeM 0e3 OrpaHMYEeHHs Ha THII H KOHCTPYKTHBHOC
UCIOJNHEHHE

Pa3pa60oTka TEXHHYECKOTO 3aJaHMi Ha IPOEKTHPOBAHME  CHCTEMBI
YIpaBJIcHHs THAPABIMYECKHMMH M ITHEBMATUYECKHMH CHCTEMaMH HOBOTO
GyHKIIMOHATBLHOTO WM KOHCTPYKTHBHOTO Ha3HAuYeHUSA co
B3aMMOCBS3aHHEIMH  (B3aMMO3aBHCUMBIMHM)  3aKOHaMM  [ABIKCHWH H
M3MEHEHMSIMH YCHJIME HCIIOJHHTENIBHBIX MEXaHU3MOB, PabOTAIOMHEMM IO
a@aNTHBHBIM  QITOPHTMAaM, THOPABIMYECKAMH H  IHEBMaTHICCKUMH
MAIAHAMY, THAPOArperaTaMd, THPaBIMYECKOH H  IHEBMATHYECKOH
anmapaTypoil ¢ ynpasieHHeM 0e3 OrpaHMYeHHs Ha THI M KOHCTPYKTHBHOC
HCTIOJIHEHHE

Pa3pa6oTka IIpoeKTa BHEJIPEHUS B CHCTEMY YIIPABICHHS BEPXHETO YPOBHA

Heo6xonuMbie yMEeHHUS

BoibHpaTh TEXHUUECKHE JaHHbIE 711 0GOCHOBAHHOTO IIPUHATHS PEIICHHH 1o
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MMPOCKTHPOBAHHUIO THAPABIHICCKHUX H IMTHCBMAaTHYCCKHX CHUCTCM,

THAPABIMYECKMX M  [HEBMATHYECKAX  MAIIMH,  [HAPOArperaros,
THPABIMYECKOM ¥ IHEBMATHYECKOH ammapaTyphbl, apMarypbl H CHCTEM
yIpaBJICHHS

TTpOoM3BOANTE TMAPABIMYECKHE H IPOYHOCTHBIE PacyETHl

IIpuMeHSTh TEXHHYECKHE PEMCHUS UL CHIDKEHHS YPOBHS IIyMa M BHOpaluu
B IIPOEKTHPYEMEBIX 00BEKTaX

PaspabaThIBaTh CieMaIbHBIC THAPABIHYIECKHE OIOKH

IMpuMmeHATH anmapatypy JooOOro THNAa YNpaBiICHHSA M KOHCTPYKTHBHOIO
HCIIOJIHEHHUS

[IpuMeHsTh  CHEOUAIN3HPOBAHHOE IIPOrpaMMHOE  OOecmedYeHHe UL
IIPOBE/IEHHS THAPABINYECKHX IPOYHOCTHBIX PacyeToB

PaspabaTbIBaTh MOHTa)KHBIE THAPABIMYECKHE CXEMEI

PaspabGatbiBaTh  anropuT™Mbl  (YHKIMOHHPOBAaHMS  AJId  CHCTEMBI
AaBTOMAaTH3UPOBAHHOTO YIPaBJICHUS

Heob6xomuMele 3HaHHS Oco0eHHOCTH KOHCTPYKIIHA B paboThl THAPAaBIMYECKOTO M ITHEBMATHIECKOTO
o6opymoBanus Ui MOGOro KIMMATHYECKOTO HCIIONHEHHS M KaTErOpHH 30H
pasMelIeHus

OcobeHHocTH pPaboOTHl MPOCKTHPYEMBIX CHCTEM H H3JECNHH, YCIOBHS
MOHTaXa, TEXHHYECKUX YCIOBHH SKCIUTyaTalluy

MeToB! CHIKEHHS YPOBHS ITyMa, BHOPAIMH B IPOSKTHPYEMBIX O0BEKTaX
MeToAMKH IIpOBEIeHHS TNPOYHOCTHBIX pacdeToB, B TOM  YHCIE
CIICHHAM3APOBAHHbIE, A1 THAPO- H IHEBMOCHCTEM, TMIPABIHYCCKHX H
ITHEBMATHYECKUX MAIIIHH, THIPOArperaToB, THAPABIHIECKOM 51
IMHEBMATHYECKOM annapaTypsl

Meroauku mopbopa KOHCTPYKLHMOHHBIX MAaTe€pHAIOB IPHMEHHTEIIBHO K
THIPO- ¥ IHEBMOOOOPYIOBAHHIO C Y4ETOM YCIIOBHH SKCIUTyaTAIlMH
CrenMaiM3upoBaHHOE TIPOrpaMMHOE oOOecHedeHHe /Uil MPOYHOCTHEIX
pacdeToB

OCHOBBI IPOEKTHPOBAHMUS CHCTEMBI aBTOMAaTH3HPOBAHHOIO YIIPABIICHHSI
Cucrema  CTaHOAPTOB  JPrOHOMHMKM,  TEXHHYECKOM  OCTETHKH  H
B3aHMOJAECHCTBUS «UETIOBEK — MAIIIMHA )

Tpe6oBanust OXpaHBI TPYHa, MOXAPHOH, NPOMBIIUIEHHOH, SKOJIOTHYECKOM
6€30MaCHOCTH U AJIEKTPOOE30MaCHOCTH

Jlpyrue XapakTepuCTHKH | -

3.3.3. TpynoBas pyHKUHA

Pa3paboTka KOMIUIEKTa KOHCTPYKTOPCKOM H
9KCIUTyaTallMOHHOM JOKYMCHTAIMK Ha
THApPaBIAYECKHE H ITHEBMATHYECKHE
CHCTEMBI HOBOTO (PYHKIIMOHAJIBHOTO HJIH
KOHCTPYKTHBHOTO Ha3HA4Y€HHS CO
B3aHMOCBSI3aHHEIMH (B3aMO3aBUCHMBIMH)

> YposeHb
3aKOHAMH JBH)KE€HHUU U USMCHCHUAMHA
HaumeHoBaHHe N a Koa | C/03.6 (moxypoBeHs) 6
YCHJIMHA HCIIONHHUTECIBHBIX MCXaHHU3MOB, KBaJIP[(‘l)HKauHPl

pa6oTaromue o aJanTHBHEIM aIrOpUTMaM,
T'U/IpaBIMYeCKHE H ITHEBMAaTHYECKHE
MaIlIMHEL, THAPOAarperaThl, FTHpaBIHYECKYIO
Y TIHEBMATHYECKYIO aNnapaTypy ¢
yIpasijieHreM 6e3 OrpaHHYECHNUS Ha TUIL B
KOHCTPYKTHBHOE MCIIOTHEHHE




23

TpynoBbie nefcTBUA

PaszpaboTka  KOHCTPYKTOPCKOM  JOKYMEHTalMH Ha  IIPOM3BOACTBO
TUJPaBINYECKHX H MHEBMATHYECKHX CHCTEM HOBOTO (PyHKIHOHAILHOTO HIIH
KOHCTPYKTHBHOIO Ha3Ha4YeHMs CO B3aHMOCBSI3aHHBIMH (B3aMMO3aBHCHMBIMH)
3aKOHaMH JBIDKEHHA M  M3MCHCHUSAMM YCHIHMH  HCIIOJHHTEJIBHBIX
MEXaHU3MOB, PaGOTAIONIKX IT0 aIaNTHBHEIM AJITOPHTMAaM, THAPABIHYECKUX H
NHEBMATHYECKMX  MAalHH,  THAPOArperaTtoB,  THAPaBIMYECKOH U
[THEBMATHYECKOM amlmapaTyphl ¢ yIpaBjieHHeM Oe3 OrpaHMYeHHs Ha THI H
KOHCTPYKTUBHOE HCIOJIHEHHE

Pa3paboTka KOHCTPYKTOPCKOH MJOKYMEHTallUH Ha TpPAHCIOPTHPOBKY H
YIAaKOBKY, KOHCEpBALMI0O M XPaHCHHEC H3JCIMA THAPABIAYCCKHX H
NMHEBMATHYECKMX CHCTEM HOBOTO (YHKIMOHAJIHHOTO HIHM KOHCTPYKTHBHOI'O
Ha3HAYEHHs CO B3aWMOCBS3aHHBIMH (B3aMMO3aBHCHUMBIMH)  3aKOHaMH
JBIKCHMM M HM3MEHEHHSMH YCHIHH HCIIONHHMTEIBHEIX MEXaHH3MOB,
paboTalomMX MO  aJaNTHBHEIM  QITOPHTMaM, THAPaBIMYECKAX H
IHEBMATMYECKHX  MAllMH,  THApPOArperaTtoB,  THAPAaBIHYECKOH U
[MHEBMATHYECKOM anmapaTyphl ¢ ympaBieHHEeM Oe3 OrpaHMYeHHs Ha THI H
KOHCTPYKTHBHOE HCIIOJIHEHHE

Pa3paGoTka macmopra HM3JENus Ui THAPABIMYECKHX M ITHEBMATHYECKHX
CHCTEM HOBOr0 (P)YHKIHOHAILHOTO WM KOHCTPYKTHBHOTO Ha3HAYEHHUS CO
B3aMMOCBS3aHHEIMH  (B3aMMO3aBHCHMEIMH) 3aKOHaMH  JBHXKEHHH H
H3MCHEHMSAMH YCHJHMH HCIOJHUTENBHEIX MEXaHHM3MOB, paboTalomux II0
aJaNTHBHBEIM AITOPUTMaM, THAPaBIMYECKHX W IHEBMAaTHYECKHMX MalllHH,
THPOArperaToB, THAPABIHYECKOH M ITHEBMAaTUYECKOM ammapaTypel ¢
ynpasJieHHeM 0e3 OrpaHH4eHHs Ha THI M KOHCTPYKTHBHOE UCIIOJTHEHHE

Pa3paGoTka MCTOAWMKH IIPOBEJCHHMS MCIBITAaHHA M  KOHTPOJNA A
THAPABIMYECKUX U IHEBMATHICCKUX CHCTEM HOBOTO (YHKIMOHAIBHOTO HITH
KOHCTPYKTHBHOTIO Ha3Ha4eHHs CO B3aHMOCBS3aHHBIMH (B3aHMO3aBUCHMBIMH)
3aKOHAMH /JBIDKEHHH M  H3MCHCHHSAMH YCHIHMH  HCIIOJIHHTEIBHBIX
MEXaHHM3MOB, PaGoTAOIINX IO 3JAITUBHBIM aITOPHTMaM, THIPABIHICCKHX U
MHEBMaTHYECKMX  MAIIWH,  THAPOarperaTtoB,  THAPABIUYECKOH  H
[IHEBMATHYECKOM amnmapaTypsl ¢ YIpaBleHHEM 6e3 OrpaHHYEHHS Ha THI U
KOHCTPYKTHBHOE HUCIIOJTHEHHE

Pa3paboTka TEXHMYECKOH JOKYMEHTAallMd [0 BBOAY H3JeiHid B
SKCIUTYaTalldi0 Ui TUIPaBIMYECKHX M ITHEBMATHICCKHUX CHCTEM HOBOIO
(YHKIIMOHATTBHOTO WIH KOHCTPYKTHUBHOTO Ha3HAYCHHUA co
B3aMMOCBI3aHHBIMH  (B3aMMO3aBUCHMBIMH) 3aKOHAMH  JIBHJKCHHA |
H3MCHEHHSAMH YCHJIMH HCIIONHATENBHBIX MEXaHH3MOB, paboTalomMuX IO
aJaNTHBHBIM QJrOpPUTMaM, THIPaBIMYECKHX M ITHEBMAaTHYCCKUX MAIlHH,
THpOArperaToB, THIAPABIMYECKOH M IHEBMAaTHYCCKOH ammapaTypel ¢
ynpasjieHneM Ge3 OrpaHHYCHHS Ha TUIl ¥ KOHCTPYKTHBHOE HCIIOJTHEHHE

Pa3pa60TKa 3KCIIJIyaTaI.IHOHH0171 JOKYMEHTAIlUU JUId THAPABIMYECKHX H
ITHEBMATUYECKHX CHCTEM HOBOI'O (l)YHKI.[PIOHaJ'IBHOI‘O HIIH KOHCTPYKTHBHOI'O
Ha3HAa4Y€HHS CO B3aHMOCBsI3aHHBIMH (B33PIMO3aBHCHMBIMH) 3aKOHaMH
IIBPDKCHI/Iﬁ U H3MCHCHUSAMH YCK)'II/If;I UCIIOJIHUTCIBHEIX MCXaHH3MOB,
pa60Ta1011mx mo aJallTUBHBIM aJIlrOpUuTMaM, TUApaBJINYE€CKHX H
IIHEBMAaTHYICCKHUX MaIllluH, rAapoarperaros, rmpaBnnqecxoﬁ Hu
MHEBMAaTHYeCKOH anmnapaTtypsl ¢ ynpaBJICHHEM 6e3 OrpaHHM4YCHHA HA THII H
KOHCTPYKTHBHO€ HCIIOJIHCHHC

Pa3pa60T1<a OnMcCaTeIbHOH YaCTH CHCTEMEBl aBTOMATHYECKOTO YIIPABICHUS
JUIA TUAPABJINYECKHX U ITHEBMATHYECKHUX CHCTEM HOBOI'O «bynxunonam:ﬂoro
I KOHCTPYKTHBHOI'O Ha3Ha4YCHUA co B3aUMOCBA3aHHBIMHI
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(B3aMMO3aBHCHMBIMH) 3aKOHAMM [BIDKEHHH M W3MEHEHMSAMH YCHIIHH
WCIIONHUTENBHBIX MEXaHH3MOB, pa0OTaIOMUX IO aAaNTHBHBIM AJITOPHTMAM,
THAPABIMYECKMX W IIHCBMaTH4eCKMX  MAMMH,  THAPOArperaros,
TMAPaBIMYECKOH U IHEBMATHYECKOH ammapaTypsl C YmpaBicHHeM 6e3
OrpaHHYeHHs Ha THI i KOHCTPYKTHBHOE HCIIOJIHCHHE

Heob6xonuMeie yMeHHS

BBIIOMHATE TEXHAYECKHE YEPTEXKH, COOPOUHBIE YEPTEXKH M JACTAIMPOBKH, &
TaKKe YepTexu oburero Buja B coorserctBuH ¢ ECKJL

Bemonusiats CTPOIIOBOYHEBIC CXCMBI

CoCTaBISITh CXEMBI, CII@III/I(I)I/IK&I.[HI/I, BEAOMOCTH M T3.6J'IHI.II>I

Wcnonp3oBaTh B paboTe CpeacTBa aBTOMAaTH3alMH IPOEKTUPOBAHMS,
IpHMEHSIEMbIE B OpraHu3alluH

OO6ecneuynBaTh HaJIaOKy H JUArHOCTHKY U3ACIIHS

CocTaBaTh 3KCIUTYaTAMOHHYIO JOKYMEHTAIMIO Ha H3/leNIHe

Heo6xoauMele 3HaHUSA

CraHJapThl, METOAMKH H HHCTPYKLHH IO pa3paboTke H OQOpMIIECHHIO
yepTexen

OcobeHHocTH paboTHl, YCIOBHS MOHTaXa H TEXHHYECKOM SKCIUTyaTalM{
IPOEKTHPYEMBIX ~ THOPAaBIMYECKMX M IIHEBMATHYECKHX  CHCTEM,
THApPAaBIMYECKHX W ITHEBMAaTHYECKMX  MAallMH,  THAPOArperaros,
THAPABIAYECKO} 11 THEBMAaTHUYECKOH annapaTypsl

HpaBHJIa H THUIIOBBIC METOABI CTPOIIOBKH U3ACINA

MetoAsl KOHCEpPBAallMH M YCJIOBHS XPaHEHHS THAPO- U HHEBMOCHCTEM,
THAPABIMYECKMX M ITHEBMaTWYeCKMX  MallWH,  IHIpOarperaros,
TH/IPAaBJIMIECKOM 1 MHEBMATHYECKOM almapaTyphl

TpeGoBaHHs OXpaHBI TPy[a, IOXapHOH, NPOMBIILIEHHON, 3KOJIOTHIECKOH
6€30MacHOCTH H 3JIEKTpOoOE30IaCHOCTH

Jpyrue xapakTepUCTHKH

3.4. O600mennas TpyaoBasi pyHKIHA

HaumeHoBaHHE

ITpoeKTHpOBaHNE THAPABINYECKAX H
[IHEBMaTHYECKHX CHCTEM, MaIlHH,
THAPOANIIapaToB, Y3JIOB, THAPOArperaros,
THIPaBIMYECKOH U MHEBMATHYECKOM KBaTHHKALMH
anmapaTypsl, He HMEIOIUX paHee
pa3spaboTaHHBIX TEXHHYECKHX PEIICHUHA

Kon D VYposenb 7

IpoucxoxaeHne 0606EeHHOMH

TPYHOBOH GyHKUHH

3auMCTBOBAHO U3

Opurunan X
OopUIuHaua
Kon PerucrpaulOHHBIH HOMED
OpHIrUHana npodeccHoHaNBHOro
cTaHzapTa

Bo3MmoxHBIE HAHMEHOBAHUS
JOIDKHOCTEM, npodeccuii

HmxeHep-ruapaBiiK I xareropuu
HmxeHep-koHCTpyKTOp 1 Kareropun

TpeboBanus kK 06pa3oBaHUIO
H 00y4eHHI0

Briciee 06pa3oBaHHe — MaruCTPaTypa MM CIICHHATUTET

Tpe6oBaHus K ONBITY
OPaKTHIEeCKOH paboThl

He MeHee ABYX JieT HHXKE€HEPOM-KOHCTPYKTOPOM (HH)KEHEPOM-
rugpasmkoM) I kareropuu

Oco0bie ycnoBus JOMycKa K
pabore

Jpyrue xapakTepUCTHKH
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JIOMOJIHATEIbHBIE XapaKTEPUCTHKH

HaunmeHoBanue Koz HaumeHnoBanue 6230B0i Ipynnbl, JOJDKHOCTH (ipodeccru) mwin
JIOKYMEHTa CHELHATBHOCTH
OK3 2144 HHxeHepbI-MEXaHUKH
EKC - W HXeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIJATP 22491 WmxeHep-KOHCTPYKTOP
OKCO 2.15.04.01 MamuHocTpoeHue
2.15.04.02 TexHosiOornyecKne MauHbI 1 000PYZIOBaHHE
2.15.04.05 KOHCTPYKTOPCKO-TEXHOJIOrAIeCcKOe 0OecIIeYeHuEe
MAIIHHOCTPOHTEILHBIX IIPOU3BO/ICTB
2.15.05.01 ITpoekTHpOBaHHE TEXHOIOTHYECKMX MAILIMH ¥ KOMIUIEKCOB

3.4.1. Tpyaosasi pyHKIHSA

HauMeHoBaHue

IpoucxoxkaeHUe TPy AOBOH
$yHKIUH

TToHCK HOBBIX TEXHHYECKHX PEIICHHH,
pa3paboTKa METOAOB Pac4e€TOB H
IPOEKTUPOBAHMUS U HX IIPAMCHCHHUE V1L v
B
NIPOEKTHPOBAHNS HOBEIX THAPABIMIECKHX | 0 1o (mn‘;‘;;‘;w 7
H MHEBMATHYCCKHUX MAIlIVH, THAPO-A KBaNH(UKALMH
ITHCBMOAIINapaTroB, y3JIOB, THAPOArperaTos,
THApaBIMYCCKUX H IMHCBMATHYCCKHAX
CUCTEM ]
Opurmsan X 3auMCTBOBaHO H3
OpHrHHaja
Kon PeructpaloHHbII HOMED
OpUrHHaNa npogeccMoHaIbHOTO
CTaHAapTa

.

Tpynoseie necTBus

V3ydeHHe W aHAIM3 HOBBIX TEXHOJOTHYECKUX MPOLECCOB, OMPEIEIIIOMMX
ciyxeOHOe Ha3HaYCHHE IPOEKTHPYEMBIX THAPABIMYECKUX |
IMHEBMATHIECKUX CHCTEM, MAIIKH, THAPOANIapaToB, y3/I0B, TMAPOArperaTos,
TM/IPAaBJIHIECKO W IHEBMATHYCCKOH anmapaTypsl, HE HMMEIOIIUX paHee
pa3paGoTaHHBIX TEXHHYECKHX PEIICHHH

[ToMCK HOBEIX TEXHHYECKMX PEIICHUH UL MPOCKTHPYEMBIX IHAPaBINICCKHX
M [HEBMaTHYECKHX  CHCTEM, MallWH, THAPOANapaToB,  y3JIOB,
THAPOArperaToB, THAPABIHYECKOM M IHEBMATHYCCKOH amnmaparyphl, HeE
AMEIOIMX paHee pa3pabOTaHHBIX TEXHMYECKUX pelIeHH

PaspaGoTka MeTOa pacdera H pacyeT IMPOEKTUPYEMBIX I'MIPaBIMYECKAX H
[IHEBMATHYECKUX CHCTEM, MAIlIMH, TUIPOAINapaToB, y3JI0B, THAPOArperaTos,
rUApaBIMYECKOd M NHEBMAaTHYECKOH anmapaTypbl, HE HMMEIOIHUX paHee
pa3paGOTaHHEIX TEXHUYECKUX PEIICHUH

Onpeze/ieHAe TEXHUYECKOTO PEMIEHHs MAPABIMICCKHX M ITHEBMATHIECKUX
CHCTEM, MAIIHH, THPOANapaToB, Y3IOB, THIPOArperaToB, THAPaBINICCKOMN
M MHEBMaTHYeCKOM anmapaTypel, He MMEIOIMX paHee pa3paGOTaHHBIX
TEXHUYECKHX PEINEeHHUMH

IIpoeKTHpOBaHHE CTPYKTYPHOH CXEMbl MHAPABIAYCCKHX M ITHCBMATHIECKUX
CHCTEM, MAIl{H, THAPOANNapaToB, Y3II0B, I'H/POarperaToB, THAPaBIAIECKOHR
M THEBMATMYECKON AaNmapaTypel, HE HMEIOIMX paHee pa3paGOTaHHBEIX
TEXHUYECKHX PeIIeHUH
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IIpoexTHpOBaHHE NPHHIHUITHATEHOR THAPABINIECKOH CXEMBI
THAPABIMYECKMX M IHEBMAaTHYECKUX CHCTEM, MalllMH, THAPOANNaparos,
y3JI0B, THAPOArperaToB, TMAPABIMYECKOH H ITHEBMATHYECKOH ammaparypsl,
HE MMEIOINHX paHee pa3pabOTaHHBIX TEXHHYECKUX PEIICHUM

Pa3paGoTKa ONHCaTeNbHOM 4YacTH pa3pabaTeIBaEMOM  CHCTEMBI UL
THAPABIMYECKHX M IHEBMAaTHYECKHX CHCTEM, MallMH, THAPOANIaparos,
y3JIOB, THAPOArperaTos, THAPABIHYECKOH H IIHEBMATHYECKOH ammapatypsl,
HE MMEIOIHX paHee pa3pabOTaHHBIX TEXHHYCCKUX PEIICHHM

Heob6xoquMble yMeHHST | AHAaNM3MpOBaTh  JOKYMEHTAMIO,  OMHCHIBAIOMYIO  (YHKIMOHAIBHOE
Ha3Ha4ueHHe, KOHCTPYKTHBHbIE M ()YHKIMOHAIBHBIE OCOOEHHOCTH MAIIHHEI
MM YCTPOMCTB, YaCTHIO KOTOPBIX SBIAETCS MPOEKTHPYEMas THApaBIHIECKast
WM IIHEBMATHYECKAs CHCTEMa, MallliHa, THApOarperar, FruApaBIndecKas HiIH
[HEBMATHYECKas annapaTypa M apMaTypa

CTpoHTh METOAUKY pacuyeTa W IPUMEHSTD €€ JiIsl BHIIOTHEHHA TEXHHISCKUX
PacyeToB Ul HOBBIX THAPABIHYECKHX H MHEBMATHYECKMX MAlINH, THAPO-H
IHEBMOAIIApaToOB,  Y3JIOB,  THAPOarperaroB,  THAPABIMYECKHX U
ITHEBMATHYCCKAX CHCTEM

BHINOIHATE TEXHHYECKHE pacyeThl HOBBIX PELICHHH MMApO- H MHEBMOCHCTEM
ITpou3BOAUTE NOUCK M AHAIH3 TEXHHIECKHX PEIIEHHMH 110 TMAPABINIESCKAM H
[HEBMAaTHYeCKMM CHCTEMaM, THApPO- H ITHEBMOAarperaraM ¢ NEJbo
pa3spalGOTKH Ha HX OCHOBE HOBBIX TEXHUYECKHX PEIICHUH

Pa3pa6aTrIBaTh rHAPABINIECKHE CXEMBI THAPO- ¥ IIHEBMOCHCTEM

[IpUMeHAT,  CHELMATH3HPOBaHHOE NpOrpaMMHOe  obecmedyeHue Ui
ABTOMATH3allHHA T'HAPABIHIECKHX PacueToB

Heob6xoanMeie 3HaHHA Ocobennoctd pabOTHI, pacyeTOB M INPOEKTHPOBAaHHS T'HAPABIMYECKHX H
MHEBMATHYECKMX CHCTEM, THApaBIMYECKHX M NHEBMATHYECKUX MAIluH,
THIPOArperaToB, THAPaBIMYECKOi U IMHEBMATHIECKOH ammapaTyphl JE0O0ro
THIIA JJI BCEX THUIIOB KIIMMATHYECKOr0 MCIIOJIHCHHASA

Tpapnia BHINOTHECHUSA THIPABIMYECCKUX U IMHEBMAaTUIECKHX CXEM
CrenManus3upoBaHHOE IPOrpaMMHOE oOfecredeHHe UL aBTOMATH3ALMU
THAPABINYECKHX M IPOYHOCTHEIX pacyeToB

Tpe6GoBaHHsS OXpaHBl TPyZa, MOXApHOHM, NPOMBINLIEHHOH, SKOJOTHYECKOH
6e30MacHOCTH U 3JIEKTPOoOE30MacHOCTH

MeToBl HPOEKTHPOBAHHS DPa3MYHBIX CHCTEM M YCTPOHCTB YIPaBICHU
THIPABIMYECKUMHY ¥ IHEBMAaTHYECKUMH CHCTEMaMH, THAPABINYECKHMH H
MHEBMaTHYECKHMMH MallMHAMH, THIpOarperataMd, THIpPaBIHYeCKOH U
IHEBMAaTHYECKOH almapaTypoH Jioboro Tuna

Jlpyrue XapakTepHCTHKH | -

3.4.2. Tpyaosas pynxuus

Pa3pa6on(a 3CKHU3HOTO U TEXHHYCCKOT'O
IIPOCKTa THAPABIINICCKUX U

MHEBMATU9E€CKUX CHCTEM, MAllIHH, VpoBeHb
HaumeHOBaHHe TMAPOANIaparoB, y3JoB, ruapoarperatos, | Kon  D/02.7 (nomyposeHs) 7
TH/IPaBINYECKOM ¥ MHEBMATHIECKON KeanHuKalmy

anmaparypsl, He HIMEIOIUX paHee
pa3paboTaHHBIX TEXHAYECKUX PEIECHUH




27

TIpoucxoxaeHne TpyaoBon Opurusan X 3auMCTBOBAHO U3
dyHKUUH OpMruHaia
Kon PernctpaunoHHBI# HOMED
OpMIMHala npodecCHOHAIBHOI0
cTaHaapTa
Tpynoseie aelcTBHA ITon6op o6opy0BaHMs B COOTBETCTBHHM C IPUHIMNHMAIBHOH MHApaBIHYECKOM

CXEMOM  THApABIMYECKMX M  IHEBMATHYECKMX  CHCTEM,  MalMH,
THPOaNnapaTos, y3JIOB, THIPOArperaTos, THPaBINIECKOM u
[IHEBMATHYECKOM anmapaTypel, He HMEIOIMUX paHee pa3paboTaHHBIX
TEXHHYECKHX peImieHUH

Pa3paboTKa HOBEIX TEXHMYECKMX  peINIEHMH  THMADABIHYECKHX H
IHEBMATHYECKHX CHCTEM, MAIIKH, THAPOAIapaToB, y3JIOB, THAPOarperaros,
TM/IPaBIMYECKOM W THEBMAaTHYECKOH aNmapaTypbl, HE HMEIOMMX paHee
pa3pabOTaHHBIX TEXHHYECKHUX PEIICHHH

Pa3pa6oTKa METOIOB CHH)KEHHS] YPOBHS IIyMa, BUOPAllUM I'HIPABINYECKAX U
NHEBMATHYECKMX CHCTEM, MAlllMH, THAPOANIApaToOB, Y3J10B, THAPOArperaTos,
THAPABIAYECKOM W IHEBMAaTHYECKOH anmaparypbl, HE HMEIOMIMX paHee
pa3pabOTaHHBIX TEXHHYECKHX PEINCHHM

TTpoBeaeHHe SKOHOMHYECKUX PacdeToB UL ONpeeNIeH s eeco00pa3HOCTH
NpHUMeHEHUs KOMIUIEKTa 060pyA0BaHus THAPABIMYECKHX U IIHEBMAaTHICCKUX
CHCTEM, MalllMH, THAPOAIapaToB, Y3JIOB, THAPOArperaToB, THAPaBIMIECKON
U TNHEBMAaTHYECKOH ammapaTypel, HE HMEIOIMX paHee pa3paboTaHHBIX
TEXHUYCCKUX PEIICHHH

IIpoBe/icHHE NMPOYHOCTHBIX pPAcYeTOB TMIPABIMYECKHX W MHEBMAaTHYECKHX
CHCTEM, MAlllHH, THAPOAINapaToB, Y3JIOB, THAPOArperaros, rHApPaBIHIECKOM
H IHEBMAaTHYeCKOM aNmapaTypsl, He HMEIOIIMX paHee pa3paboTaHHEIX
TEXHHYECKHUX pEeIICHHHA

Pa3paGoTka MOHTaXHOH THMAPaBIMYECKOH CXEMBl THAPABIHYECKHX H
ITHEBMATHYECKHX CHCTEM, MANIMH, THAPOAIIIapaToB, Y3JI0B, THIPOarperaTos,
THAPABIMYECKOM ¥ TMHEBMaTHYECKOH anmapaTypbl, HE MMEIOLIMX paHee
pa3paboTaHHBEIX TEXHHUECKHX PEIICHHH, H e¢ CrieluduKauy

Pa3zpaborka pabouecii IUMKJIOrpaMMBI TMIPaBIMYCCKUX H NHEBMATHYECKHX
CHCTEM, MalllH, TMAPOAIapaToB, Y3JIOB, THAPOarperaToB, rHAPaBIHYECKON
U IHEBMAaTHYECKOH ammapaTypsl, He HMEIOIIUX paHee pa3paboTaHHBIX
TEXHHYECKHUX pEIICHHHA

Paspa6oTka  GJIOK-CX€MBl ~ CHCTEMBI ~ aBTOMATHYECKOrO  YIIPaBJICHHS
THAPABIHYECKUX W IHEBMATHYECKHX CHCTEM, MAIUWH, THAPOAINIapaToB,
Y3JIOB, THIPOArperaToB, THAPABINYCCKOM ¥ IIHEBMATUYECKOM anmnaparypsl, He
HAMEIONMMX paHee pa3paboTaHHBIX TEXHUYECKHUX peICHUH

PaspaGoTka wuHTepdeilicoB MoOAyJici YIOpaBieHUs THAPAaBIHICCKMMH H
[HEBMAaTHYECKMMH CHCTEMaMH, MallMHaMH, THApOanmaparamy, Yy3JIaMH,
rHfpoarperaTaMy, THAPABIMYECKOH M ITHEBMaTMYECKOH anmaparypod, He
HMEIOIMMH paHee pa3paboTaHHBIX TEXHUYECKHUX pelICHHUM

PazpaGoTka TEXHHYECKOrOo 3aJaHHs Ha IPOEKTHPOBAaHHE CHCTEMEI
aBTOMATHYECKOTO YIpPABJIEHUS THAPABIMYECKMMH H IHEBMaTHYECKHMH
CHCTeMaMM, MallHHaMH, THApoanmapaTaMy, Yy3/laMH, THIpoarperaramy,
TUAPABIAYECKOi M THEBMAaTHUECKOH ammaparypol, He HMEIOIMMH paHee
pa3pabOTaHHBIX TEXHHIECKHX PEIICHUH

Pa3pa6oTKa mpoekTa BHEAPEHHs CHCTEMBI YIPABJIEHUS THIPABIMIECKUMH U
MHEBMATHYECKMMH CHCTEMaMH, MalIMHAMH, THApOANapaTtaMH, Y3JIaMH,
rHApOarperaTaMy, TUApPaBIMYeCKOd M ITHEBMATHYECKOH anmaparypoif, He
AMEIONHMH paHee pa3pabOTaHHBIX TEXHHYECKHX pEILICHHH, B CHCTEMY
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yIPaBJICHAS BEPXHETO YPOBHS

HeobxoauMmseie ymMeHHs

BeIOHpaTh TEXHHYECKHE AAHHBIE JUIsi OOOCHOBAHHOIO NIPHHATHS PEIIECHAN 10
IIPOEKTHPOBAHMIO THAPABIMYECKHX M ITHEBMATHYECKMX CHCTEM, THIPO- H
IIHEBMOArperaToB

ITpon3BOAUTH NPOYHOCTHBIE PACYETHI

TIpHMeHSTh TEXHUYECKHE PELICHHS U1 CHIDKSHHS YPOBHs MIyMa U BUOpauuu
B THIPO- ¥ THEBMOCHCTEMAX

PaBpaGaTBIBaTB CIICHAJIBHBIC THAPABIINICCKHE 0ok

[lpuMeHATh  ammapaTypy JHCKPETHOO M MOXYNBHOTO  CTHIKOBOTO
UCIIOJTHEHUH

HpI/IMCHSITB CIICITAATU3HPOBAHHOC IporpaMMHO€ obecrneucHUe JJIsL
TIIPOBCACHHUA MPOYHOCTHEIX pacu€TOB

Pa?-paGaTI:IBaTL MOHT&XHBIC THAPABIINYCCKUC CXCMBI

Pa3pa63TLIBaTB pa6o'me HUKIIOTPaMMBI THAPABINYCCKUX U ITHEBMATHYCCKUX
CUCTEM, THAPO- U THCBMOArperaToB

PaBpaGaTBIBaTB QJITOPUTMBI JJIs1 CACTEMBI aBTOMAaTHU3HPOBAHHOI'O YIIDABJICHUA

HeobxoauMele 3HaHUA

IIpuBOUNE paboOTH THAPABIMYECCKOrO M ITHEBMATHYECKOTO OGOPYAOBaHMS
06menpOMBIIUIEHHOTO MCIIOJHEHHS MO00ro KIMMaTHYECKOr0 HCITONHEeHHS

[TpuHUMnE paGOTHl MPOEKTUPYEMBIX CHCTEM M M3NEJIHM, YCIOBUSI MOHTaXa,
TEXHHICCKOH SKCIUTyaTalui

TTpHHIMIIEI CHMKEHHS YPOBHS IyMa, BUOpauy B THAPO- ¥ MHEBMOCHCTEMAX

MeToauku OpOBEACHHUA IPOYHOCTHEIX pacdCTOB JJIA THIPO- U TTHECBMOCHCTCM

l'IpaBnna BBINIOJIHCHHUA ITUKJIOIDAMM |

CHenpanM3HpoOBaHHOE TNpPOrpaMMHOe ofecredeHHe i IPOYHOCTHBIX
pacyeToB

HpI/IHIII/IHBI pa6OTBI CHCTEM aBTOMAaTH3HPOBAHHOIO ynpasjeHus OTACIbHBIMH
ruapo- H IHEBMoarperatam, THAPaBIMYCCKHMH H MTHEBMATHYCCKUMHU
CUCTCMAMHU

HpI/IHI.II/IHBI pa6OTI>I KOMIIIICKCHBIX CHUCTCM ABTOMAaTH3UPOBAHHOI'O
YIIpaBJICHUA BEPXHETO YPOBHA

TpeGoBanust OXpaHBI TPyZAa, IOXAPHOH, IPOMEINUICHHOM, 3KOJIOTHYECKOH
6€30MaCHOCTH H 3JIEKTpoOE3011aCHOCTH

Jlpyrue xapaKTepUCTHKH

3.4.3. Tpynosas pyHxnus

HaumeHoBaHHE

Pa3paboTKa KOMILIEKTa KOHCTPYKTOPCKOH
M 9KCIUTyaTalHOHHOM AOKYMEHTAIlMH Ha
THPaBIMYECKHE U THEBMATHYECKHE
CHCTEMBI, MAllIMHBI, THApPOAIIIapaThl,
y3JIBl, THPOArperaThl, TiAPaBIAYCCKYIO H - —
MHEBMATUYECKYIO anmaparypy, He
HMEIOIIHE paHee pa3paboTaHHBIX
TEXHUYECKUX PEIICHUH

Vposenb
Kox | D/03.7 (noxypoBeHs) 7

Tpyaossie neHcTBy

PaspaGoTka  KOHCTPYKTOPCKOH  JIOKyMEHTAallMH Ha  IPOH3BOJACTBO
TH/IPaBIMYECKHX M INHEBMATHYECKHMX CHMCTEM, MAIIWH, THJPOAMNNapaToB,
y37I0B, TMAPOArperaToB, THAPaBIMYECKOH M IHEBMATHYECKOH annaparypsl,
He AMEIONMKUX paHee pa3paboTaHHBIX TEXHHUECKHMX PEMICHAN

Pa3pa6oTka KOHCTPYKTOPCKOH IOKYMEHTalldM Ha TPaHCIIOPTHPOBKY H
YIIAKOBKY H3/IeJMi THAPABIHMYECKHX M IHEBMATHYECKUX CHCTEM, MAIIVH,
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THPOAIapaToB, y3J10B, TUJIpoarperaTos, THAPaBIMYECKOH u
[HEBMATHYECKOH ammaparypbl, HE MMEIOIMX paHee pa3pabOTaHHBIX
TEXHUYECKUX PELICHHM

PaszpaGoTka macmopTa H3A€nMs Ul THAPAaBIMYECKHX M IHEBMATHYECKHUX
CHCTEM, MAIIMH, FMAPOANIAPATOB, y3JIOB, THAPOArperaToB, THAPABIHYECKOM
M [HEBMAaTHYECKOH aNmapaTypsl, He HMEIOIIMX paHee pa3paboTaHHBIX
TEXHUIECKUX PELICHUHA

Pa3paGoTka METOAWKH IIPOBENCHHS HCOBITAHHMA W KOHTPONS  [ULA
THAPABIMYECKAX M IHEBMaTHYECKUX CHCTEM, MAllHH, THAPOAINapaTos,
Y3JIOB, THAPOArperaToB, IHAPABIMYECKOH H [THEBMATHYECKOHM ammaparypsl,
HE HMEIOIHX paHee pa3pabOTaHHBIX TEXHHYCCKHX PEIICHHIA

P&paﬁon(a TEXHHYECKOM JOKYMCHTAIlHH Io BBOAY HM3ICIHA B
SKCILTyaTalUIio JUIA THAPABIMYECKUX U NMHEBMATHYECKHX CHCTCM, MAllWH,

THIpOAIIaparoB, Y3JIOB, THAPOarperaTos, THApPaBIAIECKOH u
[HEBMATHUECKOH ammapaTyphl, He HMEIOIINX paHee pa3paboTaHHBIX
TEXHHYECKUX pPEIIEeHHHA

Pa3paGoTKa SKCIUTyaTalHOHHOH [OKYMEHTAllMM Uil THAPaBIMYECKHX H
HEBMaTH4ECKUX CHCTEM, MAIHH, THPOANIapaToB, y3JI0B, THAPOArperaTos,
THIpaBIMYEeCKOH H INTHEBMAaTHYECKOH amnmapaTyphl, He HMMEIOIUX paHee
pa3paboTaHHBIX TEXHMYECKHUX PENICHUMA

PaspaGoTka omucaTeNbHOM YacTH CHCTEMBI aBTOMAaTHYECKOTO YNPAaBICHH:
THAPABIMYECKUMH W ITHEBMAaTHYECKMMH  CHCTEMaMH,  MallMHaMH,
THApoaNnapaTtaMy, y371aMH, THApOarperaTaMH, THIPaBIUYCCKOH M
NHEeBMaTHYeCKOll anmapaTypoil, He HMEIOMMMH paHee pa3paboTaHHBIX
TEXHAYECKUX pEeLICHHUI

Heo6xoxuMeie yMeHHus

BBIIONHATE TEXHUYECKHE YEPTEXKH, COOPOYHBIC YEPTEXKH M ACTAIHPOBKH, a
TaKoKe YepTexu odmero Buza B coorseTcTrd ¢ ECKJI

BHINONHATE CTPOIIOBOYHBIE YEPTEIKH C YKa3aHHEM CTPONIOBBIX YCTPOUCTB JUIA
arperaToB

COCTaBJIATE CXEMBI, CeNU(pHKALMH, BEJOMOCTH U TaOIHIIBI

HUcnonp30BaTh B pa60Te CpeACTBA AaBTOMATH3alUMH IIPOCKTHPOBAHNA,
IIPUMCHAEMBIC B OpraHu3anH

CocTaBysiTh SKCIUTYyaTallHOHHYIO IOKYMEHTAUIO Ha U3IC/IHC

Heo6xoauMeie 3HaHHSA

CTaHIapTsl, METOAMKH M WHCTPYKUHMH N0 pa3paboTke H 0GOPMICHHIO
qepTexen

HpHHLIHIIBI pa60TI>I, YCIOBHA MOHTaXxa H TEeXHAIECKON 3KCIITyaTaruu
NPOCKTHPYEMBIX THIAPABIMYCCKHX H ITHEBMATUYECKHUX CHCTEM, THAPO- H
ITHEBMOArperaToB

CpencTsa aBTOMaTH3alUK IPOEKTHPOBAHUSA

TpeGoBanust OXpaHBI TPyJa, MOXAapHOH, NPOMBINUICHHOH, HKOJIOTHIECKOH
0€30MacHOCTH H AJIEKTPOOE30I1aCHOCTH

Jlpyrue xapakTepUCTHKH

IV. CBeaennsi 06 opraHu3anusax — pa3paboTynkax npogeccHoHaIbHOIO CTAHAAPTA

4.1.0TBeTCTBEeHHAS OPraHU3aANHA-Pa3paboOTUHK

O6mepoccuiickoe oTpaciieBoe 0bbeauHenHe paGoToateneit «Coro3 MammHocTpouTeNned Poccnmy,

ropox Mockaa

3aMeCTHTEb HCIIOTHATEIILHOIO JIMPEKTOpa Wganos C. B.
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4.2.HanmenoBanus OpraHu3anuif-pazpaboTiuKoB

Acconuanus «JIura coneicTBrs 0GOPOHHBIM NPEATPUATHSIM», ropol Mocksa

000 «Coro3 mamuHOcTpouTeeit Poccum», ropox Mocksa

CoBeT 1o NpodecCHOHATBHBIM KBATHGUKANMAM B MAIIMHOCTPOEHHH, ropoa Mocksa

QRS RE & 3

®I'BOY BO «MockoBckuii rocynapcTBennsiii rexumdeckuit yaupepcuter « CTAHKHUH», ropoa
MockBa

5 | ®I'BOY BO «MoCKOBCKHii rocyIapcTBEHHBIH TeXHIHIeckuii yHuBepcuTeT mMeHu H. O. baymana
(HaIMOHANBHBIN MCCIIE0BATENBCKHI YHUBEPCHTET)», Topoji Mocksa

6 | DI'BY «BcepoccHiicKuil HayIHO-HCCIeIOBATENBCKHM MHCTHTYT Tpyaa» Muntpyna Poccuu, ropon
Mocxksa

! O6mepoccuiickuit knaccudpukaTop 3aHATUH.

? O6mepoccHiickuii k1accudukaTop BUAOB SKOHOMHYECKOMH JEATENLHOCTH.

3 EnuHblit KBaIM(HKALHOHHSIN CTIPABOYHUK JODKHOCTE! PyKOBOIUTENEH, CIIELMANTHCTOB U CIYXKAIHX.

* O6mepoccuiickuit knaccudukarop npodeccuit pabounx, TOMKHOCTEH CIykallKX M TApUPHBIX paspsaoB.
5 O6mepoccuiickuit KnaccHpuUKaTop cneuuanbHoCTel Mo 06pa3oBaHuIo.




