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POCCHACKOYN ®E/IEPAIMU
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Mocksa

06 yreepskaeHuu npodeccHOHANBLHOIO CTAHAAPTA
«Crengannct o pazpagorke KOMIIeKcoB 6OPTOBOro 000PYAOBAHHS
ABHAUMOHHBIX JETaTeJIbHBIX ANIAPATOB»

B cootserctBuy c mynkroM 16 [lpaBun pa3spaboTku, yTBEpXKACHHMSI U
NpUMeHEeHUS NPOodecCHOHANBHBIX CTAHIAPTOB, YTBEPXKAESHHBIX MOCTAHOBIEHHEM
IMpasutenectBa Poccuiickoit @emepanuu ot 22 smBaps 2013 r. Ne23
(Cobpanme 3axoHomatensctsa Poccuitckoit @enepaumu, 2013, Ne 4, cr. 293;
2014, Ne 39, cr. 5266), npu ka3 b Balo:

VTBepAuTh npuIaraeMsri podeccHoHanbHbIH cTaHaapT «CHOelHaicT 110

pa:spa60T1<e KOMIUJIEKCOB 60pTOBOl"0 060py110Bamm aBHALIHOHHBIX JICTATCIBHbBIX
alnrmapaTroB».

Munuctp M.A. Tonunua


https://meganorm.ru/list2.htm

YTBEPXIEH
npukazoM MuHHCTEPCTBA
TPyZa U COLHANBHOH 3alLHThI
Poccuiickoit ®enepauun

0T « ZyMQZOM v. Ne 70524

[TPO®ECCUOHAJILHBINU
CTAHJIAPT

CneguaJjucr 1o pazpadoTke KoMmmiiekcos 60pToBOro 060pyaoBaHUs
ABHAHHOHHBIX JIETATEALHBIX ANIIAPATOB
| 269 ]

Perdcrpauyonublit Homep

I.  OGuue cBenenust B ~
Pazpaborka xommexcos Goprosoro obopymosanus (KBQ) aBHaunoHHBIX (‘32 001

JIeTaTENBHBIX alllapaToB
(HanMCHOBAIIHE BH/IA TPO(ECCHOHANLHOM ACHTENLHOCTH) Koa

OcHuoBHas Uenb BAAA TPOQECCHOHANBHON XEATSTBHOCTH:

Cozmanne u wmomudpukanus KBO B cocrase aBUALMOHHEIX KOMIDIEKCOB —pa3iAYHOrO
Ha3HAYEHHS B PaMKaX 3aJaHHBIX TAKTUKO-TEXHAYECKUX TpeGOBaHH
I'pynna sanstuii:
PyxoBomurenu
CIeLHaTU3HPOBAHHBIX
1222 (pOM3BOACTBEHHO- 3114 TexHUKH-NEKTPOHUKH H TEXHUKH
9KCIITYaTalHOHHEBIX) 10 TeleKOMMYHHUKAUHAIM
noApasaeneHui (ciryxo) B
TPOMBIILIEHHOCTH B L
HHxeHeprI-2JIEKTPOHUKHY,
2144 MIDKEHEePBI 110 CBS3H U 3115  |TexHHKH-MEXaHUKH
IpHOOPOCTPOCHHIO
2145 Umsxenepr-MexaHuKy 0
TEXHOJIOTH MaIHHOCTPOSHHUS ‘ -~ -
(xoz OK3) (HauMeHOBaHHe) (xonOK3)  (HaumeHORaHHe)

OtTHeceHue K BHJIaM SKOHOMUYECKOM JeATeIbHOCTH:

[IpOU3BOACTBO HABHIAUMOHHBIX, METEOPOIOTHYECKUX, €0Ie3UIECKHX,
reoM3UUECKUK M aHAJIOTMYHOrO TUIA IPHOOPOB U HHCTPYMEHTOB
ITpon3BOACTBO PaqHOIOKALHOHHOHN, PaJHOHABHTALIHOHHOM aTnaparyphl 1
PaiHoanIapaTypbl AUCTAHIMOHHOTO YIPABIEHUT

35.30.3 TIpon3BOACTBO BEPTOIETOB, CAMOJIETOB U IIPOYHX JIETATENbHEIX aNapaToB

33.20.1

33.20.2




Hayunste ucciieoBanust 1 pazpaboTku B 001aCTH SCTECTBEHHBIX U TEXHHUCCKUX |

74. 3() Fexrchcxue HCTIBITAHS, HCCTICHOBAHUS H Cep/ m([mxaum

(xox OKBDJT* ) (HaumeHOBaHe BH[[’l OKOHOMUYECKO NCATENLHOCTH)
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II. Onucanue TpyaoBbIX GyHKUMIE, BXOAAMMUX B NpodeccHoHanbHbIH cTaHAapT
(pyHknmoHabHas KapTa BUAa TPYRXOBOH NeATeJbHOCTH)

O6006meHHbIE TPYAOBEIE GYHKUHU

Tpynossle Gpyukuuu

Ko

HauMCHOBAHHC

YPOBEHbB
KBanuUKaIIY

HaHMCHOBAHHC

KO

YPOBEHb
(onypOoBEHSB)
KBATHUKALHK

Texuuueckas MOAIEPXKKa IpoLecca
pa3paboTKH KOMILIEKCa OOPTOBOIO
000pYROBaHUA ¥ €r0 MOJICHCTEM
IU1st aBHAIMOHHBIX KOMILTIEKCOB
Pa3IMYHOrO Ha3HAYECHH

S

Texnudeckas OAEPKKA Iporecca pa3paboTKU UepTexelt,
CXEM H SJIEKTPOHHBIX MOZENEN KOMILIEKCOB ¥ CHCTEM
60pTOBOF0 oGopyzzosaHIm ABHALIOHHBIX KOMILIEKCOB
PasJINYHOrO HasHaA9CHU

A/01.5

TexrnYecKas NOAMEPKKA OKCIIEPUMEHTOB, HCIIBITAHHHA H
oTpaboTK{ cucTeM BOPTOBOro 000PyNOBAaHUS
ABHAITMOHHBIX KOMIIJIEKCOB Pa3NMIHOro Ha3HAYEeHHS

| A/025

W

Texuuyeckas moanepxka Iponecca pa3paboTKu
IIpOrpaMMHOro obecedeHus B polecce pa3paboTKH
KoMILIeKca BOPTOBOro 000PYIOBaHMS B €r0 IOACUCTEM
UL aBHAIMOHHBIX KOMIITIEKCOB pasjIiMHOr0 Ha3HAYSHU

L A/035

Texnuueckas NoAIEPKKa IpoIecca pa3padoTKU HCXOXHBIX
IaHHBIX ¥ IPOBEICHUSI PACUCTOR PEKHMOB
QYHKIMOHKPOBAHHUA COPTOBOrO 0O0OPYIOBAHYS LT
aBHALMOHHBIX KOMIUIEKCOB PasIiyHOrO HasHAYCHUS

A/04.5

Odopmitenne MaTepuaIoB At 0OYUCHHUSI CIISLMAIUCTOB
JICTHO-HCHBITATEIBHBIX U SKCIUTYaTHPYIOLIMX OpraHu3anyit

A/05.5 ;

W

Paspaborka xomIuiexca 60pToBOro
000pyXOBaHUA U €ro NOJCUCTEM
UL aBHAHOHHBIX KOMILIEKCOB
Pa3IHIHOTO Ha3HAYEHHA

Pa3paboTka KOMIIOHOBOYHBIX M PabOuHX depTekel # cxem,
3JIEKTPOHHBIX MOJENEH KOMILIEKCOB H CHCTEM SOPTOBOTO
000pyOBaHHUS aBHALMOHHBIX KOMILIEKCOB Pa3;IHYHOIO
Ha3HAYCHHS

OGecnieueHre MPOBEISHKS 3KCIIEPUMENTOB, HCIBITAHUHA 1

0TpabOTKH cHCTEM OOPTOBOTO 000PYAOBAHUSA
ABHAITMOHHBIX KOMILIEKCOB PasIMYHOrO Ha3HAYEHIL

B/016 !

B/02.6 |

PazpaboTka nporpaMMHOTO 0OeCeYeHHS IPU
IPOEKTUPOBAHUH (pa3paboTKe) KoMILIeKkca 60pTOBOTO

! OGOPYIIOB&HKS{ ¥ €ro DOJCUCTEM AJIX aBHAMOHHBIX
! KOMILIIEKCOB Pa3H4HOTO HasHa4yeHUs

B/03.6




Pa3paboTKa OKYMEHTALMY TI0 0GECIIEYEHUIO
paboTocmocobrocTr 6opToBoro 060pyKOBaHUS,
KUIHEACATENBHOCTH H QyHKIMOHAPOBAHUS SKHUIIAKA,
MPOBEZICHUE pacdeTa PeXxuMoB GyHKIINOHUPORAHYS
GOpPTOROTO O0OPYOBAHMS

B/04.6

Pa3paboTka u corimacoBaHHe HCXOAHBIX AAHHBIX [IPU
[OpOEeKTHPOBaHUH (pa3paboTke) KOMILIEKca SOPTOBOro
0o6opynoBaHUA ¥ €r0 IIOACHCTEM JJIT aBHAUOHHBIX
KOMIUTEKCOB PasjJINYHOro Ha3HaueHUs

B/03.6

Pa3paboTka 3assBOK ¥ JOKA3aTEIbHON NOKYMEHTAMH I
aBHaperucTpa MexxayHapoaHOro aBHaLlMOHHOIO KOMUTETa
(MAK), matepuanos uig ceprubHKally JIETATe;TBHOTO
aumapara, 60pTOBOTO U Ha3eMHOTO 000py/IOBaHuU,
HMCXOIHBIX JaHHEIX JJI PEKIaMHOTO NAcIiopTa ¥ MAcopTa
SKCIIOPTHOro 00JIHKa

B/06.6

IIpoBenenne paboT 10 O6Y4EHHIO CIISITUATIHNCTOB JIETHO-
HCIIBITATENBHBIX ¥ SKCILTYaTUPYIOIUMX OpraHU3alHH B
YacTU KOMILIEKca O0PTOBOT0-000pY/I0BaHUS H €0
MTOJICKCTEM

B/07.6

PyxoBozcrTso paboTamu
(npoexramu) no paspaborke
KOMIUIEKCa 60PTOBOIO
000pYZOBAHKA H €I0 [TOACUCTEM
JUI aBHALIUOHHBIX KOMILIEKCOB
Pa3sINYHOrO Ha3HauEHHs

PaspaboTka ueprexelt, cxeM U 37ISKTPOHHBIX MOICICH
0Cc0O00 CIIOXKHBIX CHCTEM KOMILICKCOB M CHCTEM DOPTOBOTO
000pyIOBaHKS ABHAIMOHHBIX KOMITIEKCOB Pa3IHiHOro
Ha3HaYCHHUS

C/01.7

Opranm3anus DpoBeNIeHNs IKCIISPUMEHTOB, HCIBITAaHIH 1
OTpabOTKU CUCTEM OOPTOBOIO 0DOPYNOBAHHUA 10
HAIIPaBJEHHAM, aBTOHOMHO U B COCTaBe KOMILTeKCa

| Cl02.7

Opranusanus paspaboTKy IPOrpaMMHOr0 00ecHedeHUs
IpH pa3paboTke KOMILIEKca HOPTOBOro 000pyXOBAHMS i
€ro MOJCHCTEM 1)1 aBHATMOHHEIX KOMIUIEKCOB
PasINYHOr0 Ha3HAYCHUS

C/03.7

Pa3paboTKa MaTepHATIOB TEXHUUECKOTO HPEIJIOKESHUA,
aBAHIPOEKTA, ICKU3HOIO [IPOSKTA, MAKSTA ¥ TEXHHYECKOTO
MIpOEKTa JICTATEJIbHOT'O anrnapara, €ro I\IO,{ICpHIfI?;aLLI/II/I HIIN

| MOIM(YKAIMH IT0 HAIIPABIEHHM (II0 GOPTOBOMY
| 000pYIOBaHHIO)

C/04.7




b

Opranusanus nposeneHus pabor 1o cepruduranuu
JeTaTeIbHOr0 anmapara G0PTOBOTO U HA3EMHOTO
obopynoBaHus

| C/05.7

Opranusaius paboT o 00yUeHHO CHELHAIUCTOB JIETHO-
UCIBITATENBHBIX ¥ 3KCIUTyaTHPYIOHIUX OpraHu3anuii B
4acTH KOMIIIeKca 60pToBOro 060pyI0BaHus

 C/06.7
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III. Xapaxrepucruxa 0606ieHHBIX TPYAOBLIX PyHKII

3.1. O6obureHHast TpyxoBast Gy KIS

Texuuyeckas TOJEPKKA 1poKecca ]
Pa3paboTKL KOMIUIEKCa GOPTOBOTO |

1
Ypopeus 1
|
|

R |

HasvenoBanue [060PYZOBAHAS U €T0O TIOJICHCTEM LIS Kox: A U S
;amraunomrw( KOMILICKCOB Pa3finvyHoro !
[HA3HAYCHH S - g}l N L
[TpoucxoxaeHne | _H 444444 g
oBobuieHHoit TpyLoBoit OpuruHan X i 3aHMMCTBOBAHO W3 OPHIHHAIA [
Gyrkuum | SR R
Kou Peructpauiontbii
opuriHana Homep
npodieccHoHansHOro
CTaHHapTa
Bozmoxubie TexHUK-KOHCTPYKTOP
HAaUMEHOBAHHSA TCXHPIK—I'IpOl‘p’dMMHCT
NOJHKHOCTEH
TpeboBanus K Cpenuee npodeccronanboe 00pa3oBanue — NPOrpaMMbl MOJATOTOBKH
06pa3oBaHuIO U CIELMATHCTOB CPEJHETO 3BEHA
o6ygennio

TpeGoBanus x ombITy
TpaKTHYecKoit paboTe
Oco6bie ycnoBus Bo3MoXkHBI OrpaHHdeHys, CBsI3aHHBIE ¢ GPOPMOI Jlolycka K
JIOITycKa K pabore HH(OpMAaLHH, COCTABNAIONIEH FOCYfapCTBEHHYIO TalHy

I[OIIOHHPITCIILHHC XapaKTEpHCTHKH

HaumenoBanue 6a30B0i rpynsl, JOJDKHOCTH
(mpodeccuu) MM CTIELHANBHOCTH
OK3 3114 TexHHUKH-ONEKTPOHHKH U TEXHUKH 110
TeJIeKOMMYHHKALUIM

Haumenosanue noxymenra Kon

—

3115 |TexHuku-MexXaHUKH

EKC® - TeXHUK-KOHCTPYKTOP

- TexHUK-IporpaMMucT

oKco' 160203 |ITIpou3BOACTBO JICTATENbHAIX AIapaToB

200104 |Asuanuonnsie IPUGOPH! M KOMIIEKCH

200108 |PamoaekTpoHHbIE NpUOOPHEIE YCTPOHCTBA

200109 |OnexTpomexaHHUecKHe IpHOOPHBIE YCTPOHCTBA

200205 OnruydecKkue U ONTHKO-31eKTPOHHbIC HPHOOPEI H

CHCTEMBI

210105 |OnekTpoHHEE NPUOOPH! U yCTPOHCTBA

210310 PannorexHinaecKre KOMIIIEKCH! H CHCTEMBI

NPaBJICHAS KOCMHYECKHX JIETaTeIbHBIX aNlapaToB

220205 |ABTOMaTHYECKHE CHCTEMBI YIIPaB/ICHHUs
ABTOMAaTH3HPOBAHHEIE CHCTEMBI 00pabOTKH

230103

AHGOpMalHH U yIpaBIeHHS




[TporpamMmHOC 0OeCcneYeHHE BRIUHCIHTCABHON
_{TEXHHKH H aBTOMATUIHPOBAHHBIX
Texuuueckan sxcrutyaranus
160904  |9iexTpHGHIEPOBAIHBIX K NMATOTAKHO-
_|MaBUTAHOHHBIX KOMITIEKCOB )
210404 MHOTOKaHAIBHBIE TEJICKOMMYBAKAIHOHHBIE

CHCTCMBL L

210406 Ccm CBS3H H CHC' reub{ KOMMYTAalHH

230101

230105

BOIMHCITC/BHBIC MALLIHABI, KOMIUIEKCH], CHCTEMBI |
LM ceTd

3.1.1. TpynoBas pyuxmust

- - )
I I.C‘(HH‘I(,LKJSI 1TOJUICPKKa ﬂpoueu,a { I
paspa(imm yepTeKeit, cxem u ‘ ' Ly i
0BEHb
IMEKTPOHHBIX MOAeeH KOMITJIEKCOB H | P !
Haumenopanue 1 p 6 A 6 " ; Kox !A/Ol 5 (nomyposens) | S
{CHCTCM OPTOBOIr0 0OOPYNOBAHHUA ] ! KB‘Ulll(hl(lK'llllll/l l
!ClBIfIaHHOHHI:TX KOMIUICKCOB pa3JIAMTHOTO ’ | i
Es— R B L
[Tpoucxoxaenue TpynoBoif - . - . X T N
AUMCTBOBANO H3 O ;
by [Opmen X _|somerosro oprwens | |
Kox Perncrpautonsp it
opHruHana HOMEp
podheCCHOHANBHOTO
CTaHJapTa

BEAOMOCTEH, TaOnuil,
i

JHOHCHHTGJ’!BHHX 3anmuCoOK [0 CHCTEMaM KOMILUIEKCOB 60[)’1‘0301‘0

_obopyioBanus

| Tpynoeete peiicteus | Odopmnenue  cxeM, crenudukaipii,
|
; TIpousBe/eHHe BHIGOPKH J@HHEIX M3 CIPABOYHOM M ﬂopmamaﬂo-
i

TEXHHUECKOH MOKYMEHTALMM B COOTBETCTBHH C YCTAHOBJICHHBIM |
i 3 AHUEM )
e COI‘J’IaCOBaHHe CXEM CBs3eil CHCTEM 60pT030r0 o6opyaosaﬂux
' HeoGxomamsie ymenus YnraTh YepTEHH U HNCKTPUIECKHE CXEMBI
i 'OdopMaaTh IKCIUTYaTAHHOHHYIO JOKYMEHTAIMIO
Yurath W MOHUMATH TEXHHUECKYEO IOKYMEHTALMIO HA AHITHMACKOM
 A3BIKE

|

| | TIpMMEHATE HHCTPYMEHTAPHiL:

| ] - TONB30BATECA CTAHNAPTHHIM MPOrPAMMHBEIM O6ecreyeHHeM |
i H

| |

npu 0hOpPMIIEHHH JOKYMEHTALMH;
. - TIONB30BATHCA  CTAHAGPTHBIMH  [AKETAMH  NPHKIANHBIX |
| HPOrpamMM IIpH NpPOBEAEHHH PacYETHBIX W KOHCTPYKTOPCKHX
‘ pabor, rpadudeckoM OQOPMICHHH HPOEKTa
OCHOBBI NIPOEKTHPOBAHUA KOHCTIPYKIME 60pTOBOr0 000pyIOBaHUA
| JIETATebHEBIX aNIaparoB ,
Meroanueckue MarepHalsl 110 IIPOEKTHPOBAHHIO  GOPTOBOTO
060p)’}.IOBdHHSI JIeTaTeNnbHBIX anrxapaToa

; HeobOxonuMele 3HaHuS




| OCHOBLI ‘vi&TC\['l’[‘H‘[CCKOﬁ CTATHCTUKH

OCHOBH TEOPHH TTPOHOCTH

| boptosele tpHOOpRI i JATUHKH m.pmmnou pm(popmaunn
,OCHOBH TeXHONOTHE [POU3BONICTBA GOPTORBOTO 0OOPYMOBaHHS M

| JIETATEJIBbHBIX AIIMAPATOB

| OCHOBBI TCXNIONIOTHYECKHX NPOICCCOB  BBITONHENNST PaGOT no |
_____ LHL[‘CM&MSOpTOBO[O obopymosauust o
;I[pumcﬂﬂcmoe TEXHOJIOTHYECKOE  OOOPYAOBAHHE, OCHACTKA M |
- pHCTpYMENT

OLHOBBI MaTepHAJIOBCIACHUA

- OciORHbIE XaPAKTEPHCTHKH KOHCTp)’KLIHOHHBI‘( MdTCpHaHOB o

| OCHOBHBIE XapAKTEPHCTHKH CHCTEM HA3EMHOTO OOCIY/KHBAHHS
| OCHOBBI  OPTOHOMUKH

Funbmmaccm JIeTATEIHHBIX aunaparon o |
’le‘mmecxue XapaKkTEePUCTHKH U npm{unnm paGoThl  cHCTEM |
( SOPTOBOIO 00OPYOBAITHS ;
| Texmosornyeckue 1ponecesl MOHTAXKA, IIaCTpOHKI/I u perynnponm

5 cuereM 6opToBOro 060PyROBANHS

| XapaxrepHcTHKH U THITB! JIHHHH HEPeAatH nmpopmamm
HOpMa’I‘HBHO -TEXHHYECKAs] NOKYMEHTALUSI:

|~ elHMHAaj CHCTEMa KOHCTPYKTOPCKOM JIOKYMEHTALHH;

f -~ HOPMATHBHO-TEXHHYECKas JTIOKYMEHTALHS no
MPOEKTUPOBAaHHIO H CO3RaHMIO OOpTOBOrO 00OpYIOBaHHS
JieTaTenbHbIX aNlapaTos;

- OXHJAeMBIE YCIOBHA IKCIUTYaTalluH ETATENbHBIX allllapaTos;

~ TpeboBaHHA K pa3MeIIEHHUIO cuCTeM OOPTOBOT0 060pyI0BaHH;

~ TEeXHUYECKHe TpeboBanus, NpeAbsBIsieMble K
paspabaTbiBaeMBIM ~ KOHCTpYKUMSM M [OPSAOK  MX
cepTH(HKaLUY;

= CHCTeMa yNpaBJIeHHs 0e30MaCHOCTRIO NONIETOB

Hpyrue
| XapaKTepHCTUKH

3.1.2. TpynoBast pyHKUHSA

TexHuyeckas NOIEPKKa IKCIIEPHMEHTOB, v
. 'OBCHb
HCIBITaHUI ¥ OTPabOTKH CHCTEM p
HaumeHosanue 6 5 P Koa |A/02.5| (noxyposeHs) 5
OpPTOBOTO 000PYAOBaHHs ABHALIHOHHBIX D ——
KOMIUIEKCOB Pa3IHYHOrO Ha3HAuYeHHs
Tlpoucxosciene TpysoBoi Opurunan X 3aMMCTBOBAHO M3 OpUrHHaa
byuxuuu
Koxn PeructpaioHHbiit
opuruHana HOMep
npodeccCUoHanbHOro
CTaHAapTa
| TpynoBsie AeHcTBUS Hponepka TEXHOJIOTHYECKOro 000pyHOBaHUS Ha COOTBETCTBYE |

|
s

YCTaHOBJICHHBIM HOpMaM
[ToaroToBka m mpuemka obopyZoBaHHS, HOAKIIOYEHHE NPHOGOPOB, |
OTCIEKUBAHHE VICIPABHOTO COCTOSHHUS H OCYLIECTBJIEHHE NTPOBEPKH |

!
|
|
|
i
i
i




i
|
|
i
'
i
i

Heobxoumble yMeHUS
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| OKCIIEDUMEHTAIIBHOIO  00OpYHOBAHHS, HAmajgka U  [pocTas

| JIOKyMEHTaH

pErYNHPOBKA COTNIACHO pa3palOoTaHHBIM HHCIPYKIMSAM M JpYroi

| Bepente  pabouydx  KypHAIOB, OCYILECTBIICHHE néono;ummi';‘
| HOJATOTOBHIEC/IBHBIX M BCIOMOraTebHBIX OIepalluii, npoaeﬂeﬂne?
| HaBIO/IEHKH, (DUKCHPOBAHHE TOKA3aHHMH NPUGOPOB, BBIMONHCHHE |
| CHIENHANBHBIX H3MEPEHHIT B XO,(¢ TEXHOMOTHYECKHX LIPOLECCOB. .

O6ciyKupanne  GOPTOBOTO 0GOPY/(OBAHHA B COOTBETCTBHH C |

tp)IK()BO,HCTBOM {0 OKCINTyaTalud H PEriaMeHTOM TEXHUYECKOro

06011}’11(1/{8&1[[/{5{ JICTATC/IBHOYO afiapara

| [IpoBepKa GOPTOBOIO OGOPYIOBAHHA HA COOTBETCTBHE HOPMAM |

TCXHUYECKUX [MapaMeTpoB, KOHTPOJIb TEXHHYECKOTO COCIO}Il{HH::

. OOpTOBOro VOOPYHOBAHMS - o
‘ Tposepka, wmanmagka M perymdpoBka  cucreM  6OpPTOBOTO

' obopynoBanus

"uwepelmu BCACHHE UX y4CTa

i OpopMIIATE SKCIUTYaTAOHHYIO JOKYMEHTAUHUIO

BriiBnenne . ycTpaHeHue — HEHcIpaBHOCTef  OoproBoro
obopymopamus B
Odopmicaue [TOHOMEPHOH JOKyMEHTAITHU doproBOro
060py;103a1m;1 B TIIpollecce JICTHBIX }ICHLXT&HHI;‘I JIETATCNIBHOIO ¢
anmapara
O6paboTka, cucTeMaTH3auus ¥ O()OPMIEHHE B COOTBETCTBHH C |
METOAMUYECCKUMHA JIOKyMEHTAMH pe3ynbTaToB MCTBITAHHYH, |

Yurats YEPTEIKH H IJICKTPHUECCKHE CXCMB[

BeimonHATeE u3MepeHHs IpH  NPOBEJCHHH OKCHEPHMEHTOB H
ucneiranuit KbO u ero noacucremM

| Oue

b TEXHHYIECKOE COCTOAHHE GOpTOBOro 060pyIOBaHHS
UNTaTh M NMOHUMATH TEXHHYECKYIO JOKYMEHTALMIO HA AHCIMHCKOM
SA3BIKE

Hpumemm, HHCprMeHTapIdPI‘

~ MOMNB30BATHCA CTAHAApPTHBIM NPOTPaAMMHBIM oOecreueHHeM
py 0OpPMITECHHH JOKYMEHTAIINY;

- [OJB30BATBCA  CTAH[JAPTHHIMH  MAKeTaMH  [IPHKIANHBIX

MPOrpaMM NpPH NPOBEACHHH PACUYETHBIX H KOHCTPYKTOPCKHX

pabor, rpaduueckoM odop H TPOEKTa

| Heo6x0uMBI€E 3HAHHUS

. OCHOBBI TIPOEKTHPOBAHHS KOHCTPYKIMA GOPTOBOTO 0GOPYAOBAHHS

OCHOBHBIE PUHIAIIL DPOBEACHAS 3KCIIEPUMEHTATBHBIX pa601'
[IpUHUANEL  SKCICPUMEHTATLHOH  OTPAGOTKM M METOJMKH
MPOBEICHUS HCITBITAHAN CHCTEM GOpPTOBOrO 060pyIOBaHHSA

JIETATCJIBHBIX AlNapaToB

“XapaKTepnchH KOHTPOJIbHO- HOBCpO'{HOPI armaparypm

Meroapl OOHapyXeHHs HEUCIpPaBHOCTEH B CHCTEMax 6opToaoro
00opyI0BaHHs

Knaccudukanms HEHCIIPAaBHOCTEH M OTKa30B

» Ocuonm Merponomn

Meronuueckue Ma'repnam,l HO NpPOEKTHPOBAHHIO GOPTOBOrO

OCHOBH TeOpHH MpOBEACHUA PISMCPCHHH IIpH BKCIIepI/lMeHTaJ'IbHHX
paborax
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' OCHOBBI MATCMATHHECKOH CTATHCTUKH
. OCHOBBI TEOPHH NIPOYIIOCTH »
- BopTosbie IPHGOPDI 1 JATUHKH [EPBHIHOM HH(OPMALAH
* OCHOBFI TEXHOJOTHH MPOM3BOJCTBA GOPTOBOrO OGOPYUOBAHUA H
| JICTATesIbHBIX ANNAPATOB
- OCHOBBL  TEXHONOTHUCCKHX POIECCOB  BHITOAHEHHA PAGOT 1O
 cnctemamt Goprosoro ofopyxosanms
[lpumeHsicMOe  TEXHOIOTHICCKOE  0GOPY/IOBAHHE, OCHACTKA M
i HHCTPYMEHT
: OcrioBsl MaTepuanosene}mx
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Ocuqf‘;m»;)p _MH

¢ THITBI M KJIACCHI JIETATENBHBIX drmapams ) _
| TCXHUYECKHE XAPAKTEDUCTHKH I UPHHIHBL paboTel  CHCTEM |

SopTosoro obopyoBaHUT
 TeXHONOIHIECKHE IPOLECCH] MOHTAKA, HACTPOHKH W PEryIHPOBKU |
i cucreM 6opTORBOrO 06OPYAOBAHUS :

i
Xapamepucruku H THIIBI JIMHUI lepenain IlH(l)()pMdLLMH

i Hopmamsao-rexunqecxan JIOKyMEHTALHA:

—  eJMHad CHCTEMa KOHCTPYKTOPCKOH IOKYMCHTALNU;

~ HOPMaTHBHO-TEXHHYeCKas JIOKyMEHTaIus no
NPOCKTHPOBAHMIO W CO3JaHHI0 OoproBOrO 0GOpYyIOBaHMS
JIETaTeNbHBIX annapaTos; ‘

—  OXKHJIaeMBIE YCIIOBHSA IKCIUTYaTAlUH JIETAaTEIbHBIX allapaTos;

~ TpeboBaHUA K pa3MEILeHUIO cucTeM HOPTOBOro 060pya0BaHUS;

~ TIpaBHJA IO 0XpaHE TPYAa,

~ TpeboBaHUsA IPOTHBONOXKAPHOH 6e30MacHOCTH;

— TpeboBaHMA IPOU3BOLACTBEHHOMN CaHHTAPUH;

— OCHOBHBIE TEXHHYECKHE XapaKTePHCTHKU DKCIIEPHMEHTAILHEIX
YCTaHOBOK;

— CHCTEMa yIIpaBiIeHHA 0€30MacHOCTHIO ONIETOB

| XapaKTepHCTHUKH

3.1.3. Tpynosas pysxuus

HaumMeHoBaHue

Texuuyeckas HOJIEPIKKA TIpolEcca
pa3paboTKH NpOrpaMMHOr0 00eCTIeYeHNs
B IpoLiecce pa3paboTKH KOMIIIEKca
60pTOBOro 060PYIOBAHHUS H €rO KBANU(BMKALHK
HOJCHCTEM JUTA aBHALMOHHBIX
KOMIIIEKCOB PasjIMYHOTO Ha3HAYECHHUS

YposeHb
Koz |A/03.5| (nogyposens) S

IMpouncxoxaeHune TpyaOBOi
pyHKUUH

Opurunanr X | 3aMMCTBOBAHO U3 OpUTHHATA

Kox Perucrpaunonusl it
OpUrHHaNa HOMep
npogeccHOHATEHOTO

CTaHpapTa



- Tpynosbie neifcreust O(popMneHuc [POTOKOJNOB  MH(GOPMALUIOHHOTO  B3AHMONCHCTBUS |
O(bopMneHue cenppuranun  rpefovanuii K HpOFpL\!\iM}IOMY
| 00ECHETCHAIO
O(bOpMHCHHe conposo;lmenbﬂou noxymeummm Ha paspa60T1<y

| IPOTPaMMHOro obecueyeHus ‘

'I‘ecmpona}me nporpammoro 00eCITeUCHHST

HpI/IMCH}lTb A3BIKH nporpaMMupOBdmm B |
i Uutath M MOHUMATh TEXHHYECKYIO JOKYMEHTALMIO Ha dHl"JIHHCKOM
AIBIKE
l [pHMEHSITS HHCprMLHlapHH
—  lI0JIB30BATBCSA  CTAHJAPTHBIM  [IPOrPAMMHBIM 06ccneqcunm
IpH 0QOPMIIEHHH J(OKYMEHTALHH;
~ TpPHMEHSTB  [POrpaMMHOe  OGeCIIeYeHHe  MOJIEPIKKH |
pazpaborku GOPTOBOIO MPOrPAMMHOIO odecedeHus; i
— OPUMEHSTH [pOTpaMMHOe obccliedeHne Is  paspaboTKH ;
TpeGoBannii Ha hYHKIHOHHPOBAHHKE; ;
~ IIONB30BATHECS  CTAH/IAPTHBIMHM  MAKETAMM  IPHKIANHBIX |
[IporpaMM HpH TIPOBES/ICHHH PACUETHBIX M KOHCTPYKTOPCKHX |
; ! paGot ‘
| Heo6xommmele 3Hanus | OCHOBBL 0OBEKTHO OPHEHTHPOBAHHOTO TMPOFPAMMHPOBAHUA |
TEXHOJIOTHH pa3paboTKH MPOrpaMMHOTO 0OecreyeH s

OCHOBH Y METOABI TCCTUPOBAHUA

"OcHoBbI [IPOEKTHPOBAHHUA KOHCprKunu 60pTOBOI‘0 o60py1103anua
JICTATC/ILHBIX alnapaTtoB e
Meroayyeckde MaTepUaibl MO NPOEKTHPOBAHUIO  GOPTOBOIO
000pyI0BaHHU JIETaTeNBHbIX aNMapaToB -
OcHOBBI HPOEKTHPOBAHHS KOHCTPYKIIMH J€TaTeNbHbIX annapa'ron
“OCHOBEI METPOJIOTHA

" OCHOBBI TEOpHH nponezlemm H3MEPEHHH NpH 3xcncpumemanbm,1x
paborax

| OcHOBBHI Maremamqecxoﬂ CTaTHCTHKH

OcHOBBI TEOPHH IPOYHOCTH

| BoproBele NpuOOpEL ¥ ATIMKY TEPBUUHON nﬂ«i)opmaunu B
= OcCHOBBI TEXHONOTHH IIPOU3BOACTBA GOPTOBOTrO oGopynoaaHm "
j | J€TATENBHBIX allapaToB

- OCHOBBI TEXHOIIOTMHUCCKHX npoueccoa 'BBUIOJHEHHS pPaGoT 1O
cucteMaM boprosoro obopyzoBaHus o
| ‘ HpnMeH;xemoe TEXHOJIOTHYECKOE  OGOpPY/IOBAHME, OCHACTKA W |

| OCHORBI MATEPHATIOBEIEHHS
| OcHoBHbIE XapaKTePUCTUKH KOHCTPYKIMOHHBIX MaTepuanoa
OcHoBHEe XapaKTEePUCTUKH CHCTEM Ha3eMHOTO 06CILyKUBAHUS

| OCHOBBI 3pTrOHOMUKH

; THIIB U Kilacchl IETATENbHBIX alnapaToB

| | TexHUYeCKHe XapaKTEPHCTAKH W IPHUHIHMIBL pa60rr>r CHCTEM




| oopTonom OGOpyJIOBdHHH |

luﬁonomqecme ITPOIIECCH MOTITAXKA, HACTPOMKH M. perynnponm

cucteM 60pTOBOro 060py IOBAHHS _

XapaKTCpHCTHKHK H THITBI JIHHHI nepum!m Hml)op\mrmu o

[HopmatnBHO-TeXHRUCCKAS AOKYMCHTALIMS:
~  HOPMATHBHO-TEXHHUECKAS JIOKYMEHTALHS o

MPOEKTHPOBAHKIO M CO3/(@HHIO  QOpPTOBOTO 00OPYUOBAHUSA |

; JIeTaTesIbHbIX AnNaparoB; ‘

~  OXHJIACMBIC YCTIOBHS SKCIUTyaTalMH JIeTaTeNbHbIX allllaparos;

|  — TpeBOBAHNA K PA3MEIICHHIO CHCTEM GOPTOBOTO 0GOPYIOBAHHS; |

'~ TCXHIYECKHE TpeDOBAHUS, TPELBABISICMBIC K

. | paspabaThiBaeMbiM  KOHCTPYKLHSM — H  1OpPSIOK  HX '

I ; CepTHQUKALUMY;

{ =  CTAHEapTH 110 pa3paboTKe MPOrPAMMHOTO OOCCIEHEHHS;

.l o~ cHCTEMA yNpABICHHS G€30NACHOCTBIO [IONETOB

 Mpyrue |

| XQPAKTCPHCTHKH =

J.1.4. Tpynosas pyuxnus

TeXHH‘ICCKaﬂ rlo;u(epm!(a rlpoueu.a
pazpaGOTKu HCXOJHBIX JAHHBIX H
IIPOBCACHUSA paCUYCTOB PCIKUMOB

POBCACHHL P p Kox |A/04.

VposeHs

HaumeHnoanne TOYPOBEHb) 5

y |
GyHKIHOHUPOBAHUSL GOPTOBOrO e —
060pyIOBaHHUA 1)1 aBHALIMOHHBIX |
KOMIIJIEKCOB pPa3/INYHOTO0 Ha3HAYeHHUS | ]
I1 X e 7}
POUCK OMACHIE TPyAOBO Opurunan X 3auMCTBOBAHO U3 OPUTHHATA
byHKLMY
Kox PeructpaunonHsit
opHruHana HOMep
npogeccHOHaIBHOTO
cTaHjapra

i TpynoBrie neficTBus IMoaroToBka HCXORHBIX JAAHHBIX I PYKOBOJCTBA [0 TEXHUYECKOMY
06CIIy’KUBaHHIO, pYKOBOACTB& [0  JETHOM  OKCIUTyaTal¥H,
pEriaMeHTa TEeXHHYECKOro OOCHYXHBAHMS, pPYKOBOACTBA IO
PEMOHTY JIETATeNBHOrO anapaTa
[ToaroToBka HCXOAHBIX MAAHHBIX IS pa3paboTKH peKnaMHr,r(
TIaCIIOPTOB U IIACTIOPTOB IKCIIOPTHOLO 00NHKa

IMToAroToBka MCXOAHBIX JAHHBIX ML paspaboTKH pa3pellHTENsHON
JOKyMEHTallMW Ha JIETaTeNbHBI annapaTr M CUCTEMBl OOPTOBOrO
. 0GopynoanHs e
; [logroroBka  BECOBBIX CBOJOK IO  CHCTEMaM  GOpToBOro
060opyoBaHHs e ]
Hanonuenue 6a3 naussix ais nponenel—lm{ pacquOB
Heo6xomimMble ymeHHS | Uyrartr, YEPTEXKH H IINCKTPHYECKHE CXEMBI

I’IHT&TB H ﬂOHKMa’[L T€XHH'{CCKYEO zxoxymemaumo Ha aHFHKKCKOM
SI3BIKEC
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. LTpumentsiTs HHCTPYMEHTAPUIL:

~  II0MB30BATECS CTAHJAPTHLIM (IPOTPAMMHBIM 0fecieyeHHeM |
OpH O(POPMITEHHH MOKYMEHTALHY; :
—  MOAB30BATECA  CTAHMAPTHBIMH  IIAKCTAMH  [PHKJIANHDLIX |
IIpOrpaMM TIPH TPOBEIEHMH PACTCTHBX H KOHCTPYKTOPCKHMX !
- pabor, rpapryeckoM opOpMIEHNM IPOEKTa j
OCHOBBI TIPOCKTHPOBAHHS! KOHCTPYKL{HiT 6op1onoro 06OPY0BAHKS
 JIETATCILHEIX arnapaTon ) - .
MeTo/uueckre  MaTepHansl [0  [POCKTHPOBAHHIO  GOPTOBOLO |
| oGopyroBasms NETATEBHBIX AILIAPATOB
‘ eKTUPOBAHMSI KOHCTPYKIHIT TeTaTeTBHBIX al‘lIIdpaTOB’
- OcHonst MeTponormx
" OCHOBBI TCODUH IIPOBEEHHS H3MEPCII [IPH OKCIIEPUMELI TATRIIBIX
paborax
- OcHoB
OCHOBSI TEOPHE TPOYHOCTH
. bopToBble mpuGOpPs! ¥ AATUHKH MEPBHULOH m{(bopmauuu
OCHOBBL 1EXHOJNOTHH MPOM3BOJCTBA GOPTOBOrO OGOPYOBAHMS H |
NieTaTeNnsbHbIX alapaTos ?
OCHOBBI TEXIIOJIOTHYECKHX TPOLICCCOB  BBUIONHEHHS paboT 110
cucreMam 60pToBoro 06opyoBanst I e
[Ipumensiemoe TexHOJIOrHYECKoe OOOpYHOBaHUE, OCHACTKA H
WHCTPYMEHT -
OCHOBEI MaTepHanoae,ueHm

“OcHOBHBIE XapaKTEPUCTHKH KOHCprKmmHHHx MaTepuanOB

CTaTHCTHKH

_OcHOBHEIE XapaKTEPHCTHKH CHCTEM HA3EMHOTO 00CTYKHBAHHS
OcHOBBI 3prOHOMUKH
‘TUnbL 1 KITacCH eTaTeTLHBIX armaparon )
TeXHHYECKHE XapaKTepUCTHKH ¥ npmnmnm pa601'u cucteM
GoproBoro ofopyoBanust
TexHoMOrHUeckue mpoueccs! MOHTaXKa, Hacrpomcu U PeryJHpOBKH
cucteM 60pTOBOro 060PY/IOBAHUS ‘
XapakTepHUCTHKH U TUITBI IMHUA nepena'm nmbopmaunn
Hopmamnno-rexﬂmecxaa JIOKYMEHTAIU:
- enUHAasd CHCTEMa KOHCTPYKTOPCKOM JOKYMEHTALHMH;
~ HOPMaTHBHO-TEXHHYeCKas JIOKyMEHTAIHs no |
[IPOEKTHPOBAHUIO U CO3JAaHHMIO OOpPTOBOrO 00OpPYyAOBaHUS |
JIeTaTebHBIX allllapaToB; :
- HOPMAaTHBHO-TE€XHHYECKasd IOKYMEHTAIIUs o
IPOSKTUPOBAHUIO ¥ CO3NAHHIO JICTATEIBHBIX allIapaToB;
~  OXHJaeMble YCIIOBHS JKCILTYaTallHH JIETaTeNbHBIX alllapaToB;
~ TpeGOBaHHS K pa3MeILeHHIO CHCTeM HOPTOBOr0 000PYI0BAHNS;

| — TeXHHYECKHE TpeboBaHu1, IpeasABIseMbie K
5 paspafaTbiBaeMbIM ~ KOHCTPYKIMSAM M IIOPAJNOK  HMX
cepruduKalnuy;

~ cucTeMa yIpaBieHUs 6e30I1acHOCTDIO IIOJIETOB

Hpyrue

XapaKTEePUCTHKH




3.1.5. Tpynosas dpyuxmust

O([)opMHCHMe MaTEPUAIIOB /U1 00y y‘{eHHSI Yporens i

Haumenosanue Ic,ucuu"umwos NICTHO-HCITBITATEIBHBIX U Kon ‘A/()S .5 (noayposens) 5 |
’alccmlyzu UPYIOIMX OpraHH3alHi — KpaTHHKAIHY ]
I;g::;ﬁixmmme TPyHOBOR Opurunan X 3aUMCTBOBAHO H3 OPHTHHATA E :

Kon Perucrpanuorust it
opurHHana HOMCP
NpO(ecCHOHATBIONO
cTanzapra

‘ ‘fhpyﬂo'BLfe peiterus

Heobxonumble ymenus

- Odopmienine 00y4aioNMX MATEPUANOR 110 CHCTCMaM OOPTOROro |

000pyi0BaHUS B COOTBETCTBUH € MPOTPaMMOil 00y eHUs
- Moxrorosxa npeseHTalOHHBIX MATEPHATIOB
HuTaTh YEPTEKHU H IEKTPHICCKHE CXEMBI

OdopMIST IKCILUTYaTAIHOHHYIO uoxymemaumo
UnuTaTh M MOHUMATH TEXHUYECKYIO MOKYMCHTAUMIO HA AUIIHHACKOM |

" M3DIKE

; Hpumeu;m. HHLlpyMeHpoHH

— T[IOJB30BaThCs CTAHUAPTHBIM [POIPAMMHBIM obecreyeHHeM |
1IpH O(I)OpMJICHHH HOKYMCHTaLXH;

— MOJIb30BaThCH CTaHAapTHBIMH nmakeTaMu HNPUKJIaAHBIX
mporpaMM IpH OPOBCACHUHU PACUCTHBIX H KOHCTPYKTOPCKHX

Heo6xo;:1anIe 3HAHMA

~obydgeHus

AnropmMLI (byHKuHOHHpOBaHuﬂ 60p'r0130r0 oGopyz[osaHna
Ocnoau aBHALMOHHOH TICHXOJIOTHH

Meroauka 06y4eHHs B3pOCIBIX
XapaKTepUCTHKH M NPaBHJIA SKCIUIYATAUMH TEXHHIECKUX CDENCTB

MCTOHOJ'IOFPIX 06y"ICHH5[ JICTHOI'O ¥ TCXHHYCCKOIr'o cocTaBa

| JIeTaTelbHEIX alNapaToB

OCHOBBI IPOEKTHPOBAHHSA KOHCTPYKIHH GOPTOBOTO o6opyu013aﬂm

Meropuueckue MarepHaibl 1O HPOEKTHPOBAHMIO  GOPTOBOrO
000pYI0BaHHS JIETATENBHBIX ANIapaToB

O

3B [IPOEKTHPOBAHUS TPYKUMH
OcHoBEL METPOJIOTHH

CJIEHBIX aNIapaTos

| pabotax

OcCHOBEI TCOPHH MPOBCACHHA I/I3MepCHl/H{I l'lpH 3KCHCpI/IMCHTaJIbHBIX

OCHOBEI MATEMATHYECKOH CTaTUCTHKHA

) OcHoBbl TEOPHH MPOYHOCTH

BopToBbie npuGOpE! 1 JaTIHKH nepsuqﬂon AHdopManH

OCHOBBI TEXHOJIOTHHM IPOU3BOJACTBA OOPTOBOrO 0OOPYNOBAHHS H
JIETATCJIbHBIX armapaTOB

OCHOBBI TEXHONOIMYECKHX MPOIECCOB BHIIOIHEHHS paboT 1o
cucreMaM 6opToBOro OOOpyROBaHMKL

MHCTPYMEHT
_OcHoBbI MaTepUanoBeeH s

HpHMeHZeMOC TEXHOJIOTHYECKOE 060py11013aHHe, OCHAaCTKa H

OCHOBHEIE XapaKTCPUCTHKH KOHCTPYKIMOHHBIX MAaTCPHATIOB




i
!

1
’I[pyme R
| XapAKTEPUCTAKH

: OCHOBHDIE XapaKTCPUCTHKH CHCTEM HA3eMHOI0 00CILY KHBAHHS

;OCHOBLI '.)va‘OHOMHKH o .

© TUBI M KIACCH ICTATENBHBIX ANIIAPATOR

- TeXHUYECKHE  XaAPAKTCPHCTHKH U [IPHHUMMABL  PaBoTBL  CHCTeM

. boprosoro obopy rosairis o

i TeXHONOTHUECKHE MPOLECCH MOTITMNA, HACTPOUKH H PETyTHPOBKH

cucreM 60pTOBOro 000PYIORAUHUS ) |

?Xaqure PHCTHKH H THIIBI JIHHI repesiaud uiopmarnu

. HopmaTuBHO-TeXHHYECKas 110[<y.\/1ém‘auum:

© = CIOMHAS CHCTEMA KOHCTPYKTOPCKOMH JOKYMCH TALIMLL

!~  HOPMATHBHO-TEXHHYECKAS JIOKYMCHTAIHSE 110 |

i APOEKTHPOBAHHIO M COUAHMIO OOPTOBOIO  OGOPYIOBAUHA |
JICTATCIIBIIBIX ill[lIapaTOB;

—  OKUACMBIC YCIOBUS IKCIUTYATALEM JICTATEIBIIBIX ANAPATOB;

—~ [paBHJIA [I0 OXPaHE TPY/IA;

~  TpeGoBaHM MPOTHBOHOKAPHOI Ge301MACHOCTIHL;

~  TpeGOBAHHS TPOU3BOACTBENHOH CaHu TApHH, ;

~ Tpebopanmns K pa3MELIEHHIO CHCTeM OOPTOBOro 00OpYAOBAMHS; |

~  TCXITHYCCKHUEC tpeboBar, [PEABSIBIIEMbIE K
pa3pabarsiBa€MbIM KOHCTPYKIUHIM;

— _ CHCTCMa YTpaBJICHHs 0e30IaCHOCTHIO LIONCTOB

3.2, O6o0umennas Tpyaosas gpynxmus

PazpaboTka xommutekca GopToBoro

oGopyIOBaHUS U €r0 MOJCHCTEM IS Vposennb
Haumenoanue 24 A A Koa| B P 6
ABHALUHOHHBIX KOMILIEKCOB Pa3IH9HOro KBampuKaLHY
HasHAYCHUs
[Tpouncxoxaenue
0600 1IeHHO TpyA0BOH Opurnian X | 3aUMCTBOBAHO M3 OpHIHHANA
byuxuum I
Kon PerucrpaunoHHslit
OpHvruHana HOMED
Npo¢eCCHOHANBLHOro
cTaHjapTa
Bo3moxHEIe
NnxKeHep-KOHCTPYKTOP
HauMCHOBaHHA
HrxeHep-mporpaMMUCT
JTOJDKHOCTEH

TpeGopanus k
00pa30BaHUIO U
O6yUYEHHIO

Briciuee ob6pasoBanue — OakanaBpuat

Cpennee npogeccHoHalbHoe 00pazoBaHue — MPOrPaMMEI MOArOTOBKH
CHIELHAIICTOB CPETHErO 3BeHA

Pexomenzyercs obydeHHe MO HONOJHUTENBHBIM MpodecCHOHaNbHBIM
nporpaMmaM — IporpaMMaM IIOBBILICHHS KBaJHGHKAIMA — HE pexe
0JIHOTO pa3a B TPH rojia

TpeGoBaHud K OIEITY
IIpaKTHIECKOH paboTeI

Jinst iun ¢ BEICIOMM 0Opa3oBaHUeM — 63 NpeaBsABICHUs TpeOoBaHHUIA

K CTaXy paboThl
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Jlta smang co cpennun rmpodecconanbubM 00pa3zoBAHHEM CTAK
paboThl B JOIDKHOCTH TEXHHKA-KOHCTPYKTOPA WITH TEXHUKA-
MPOTPAMMUCTA HE MEHEE TPeX JIET; MO0 JAPYTHX NOJDKHOCTX,
mwuuamu‘( CHCLIMATHCTAMH CO CPEAHUM 00pa30oBaHIeM, HE MEHEe

Ocobute ycoBus Bo3MOK115L OF pauu'rumsr crABaNBIE ¢ OPMOM JomycKa K
Jorrycka K pabote HHOOPMALHH, COCTABIIAIONICH FOCY/APCTBEHITYIO TaliHy

HOHOHIIHTCJIBHMC XUPaKTEPUCTUKH

Harveronane 6a3080it rpynIsL JOIDKHOCTH

HaumeHoBaHHe JIOKYMEHTA Kon
- (1popeccuu) MM CHENUAIBHOCTH )
OK3 2145 HlibKenepbi-MeXar K § YeXHOIOTH
MAIIMHOCTPOEHHS
2144 .?I/Imkeucpm 3nempommn mmcenepm o cBmIMH |
< PUOOPOCTPOCHHIO
EKC - Hruxeunep
- Huxeuep- KOHC TPYKTOp
- I/Imt(eﬂep -Tpor paMMHCT
OKCO 160203 o
7200104
200108 Paj09/1eKTpONHbIE r[puoopnue ycTpodictea
B 200109 OnexTpoMexaHHYeCKHE TPHOOPHbIE YCTPOKicTBa
200205 OnTHuecKye H ONTHKO-)IEKTPOHHbIE TPHOOPEL H
CHUCTEMBI
210105 OnexTpoHHBIE IPHOOPHI U YCTPOHCTBA
210310 PajsoTeXHH4eCKHE KOMIUICKCHI M CHCTEMBI
yTIpaBleHHs] KOCMHYECKHX JIETATENIHBIX alnapaToB
| 220205 |ApTOMaTHYECKHME CHCTEMBI YIIPAB/IEHH
230103 ABTOMATH3UPOBAHHBIE CHCTEMBI 00paboTKH
vvvvvvvvvvvvvv MH(OPMALIMH U YIIPABIEHHS
230105 IMTporpammuoe obecriedeHHE BEIYUCIUTENBHOM
TEXHHKH ¥ aBTOMAaTH3UPOBAHHBIX CHCTEM
Texuuueckas sxcrnyaTausa
160904 |3reKTPUPHULIHPOBAHHBIX U THIOTAXKHO-
HAaBUT'ALIHOHHBIX KOMILIEKCOB
210404 MHuorokananbHble TEIEKOMMYHHKAITUOHHEIE
CHCTEMBI
210406 |CeTH CBA3H U CHCTEMBI KOMMYTAITHH
BrruncaUTENBHBIC MALIHHBI, KOMIUIEKCHI, CHCTEMBI
230101
U CEeTH
160100 ;ABma- H paKeTOCTPOEHHE
160202 CucteMsl xu3teobecneyeHus 060pyI0BaHus
NeTaTeNBHBIX alnapaToB
160400 |CucTeMs! yIpaBieHus ABMKEHUEM M HABHTAINS
160600 VIHTerpHpoBaHHEIE CHCTEMEI JT€TaTENbHBIX
anmnapaToB
200103 ABHAIMOHHEIE TPUOOPEI 1 H3IMEPUTENBHO-
7 BBIYHCITUTENHHbIE KOMIIIEKCHI
200200 |OnTtoTexHuKa
220100 CucTeMHbIH aHANM3 H YyIIpaBIeHHE




[ ‘ Yupasinende 1 HHOOPMATHKA B TCXHAUECKUX

[ 220201t !
) _eHcTeMax

220003 ABTOHOMIIBIE m{(’popmmummr,[c u yupaBnmoume

CHCTEMBEI |

| 220205 vI\BrOMdLH'{eLKHC LHCTC\U:I yupamrwm
230100 MudopmaTuka H BEIYHCHATE/IBHAS TCXHUKA

3.2.1. Tpyaosas pyHKUHSA

P¢3p<1601 2l KOMITOHOBOHBIX i€ paootmx g [
ll["’p TeXKeit u CXEM, DIICKTPOHHBIX MojiesneH { YPOBCIIB ]
HanmenoBanve |KOMIUICKCOB M CHCTEM GOPTOBOTO i Koa ,B/OI 6; (oaypoBeHb) 6
[06OPY/OBAHHS ABHANHONHBIX KOMILIEKCOB| | KBaiHdUKALHI
1 i H
{pazmrioro wasnavenus | N §
MpoucxouekHe TpynoBoi | ‘
P A 2 Opurunan X 4IMCTBOBAHO H3 OPHUTHHANA !
hyHxuun R e o | e B
Kon PGFHCTprlI.(HOHHb i
opHruHasia HOMED
npodeccHotanbHOTo
cTanIapra

{ TpyaoBsle feiicTBrs “PaSP’JGOTKa CIPYKTYPHBIX H (DYHKIHOHAIBHBIX CXEM 60p'r0130fo§
- obopynoBaHus ;'
| Pa3paGoTka NPHHUMTHANGHBIX O/CKTPUUCCKHX CXeM U CXeM |
3JIEKTPHUECKHX COE/IHHEHHit

| PazpaboTka uepTexed Ha YCTAHOBKY GIOKOB M AHTCHH 6optosoro

obopyoBanust
IPazpaﬁoTKa CXEM BHEIIHET0 CBETOTEXHHYECKOTO oGopynosaHm

JIETATEJNILHOTO aNnapaTa . o
Pa3paboTka cxeM U 3EKTPOHHBIX MOIICHCPI maepep“l 1 JIIOKOB

Paspabotka cxeM MOAKMOYEHHS CHCTEM 6OPTOBOTO 000pYAOBAHHA |
Pa3paboTka TabJIMIBl COEAMHEHHS KTYTOB

o
&
I
N
iQ
=
‘A
Y
3
o
(e}
(<]
]
=}
g
iR
(]
b
(¢}
<

_Pa3pa60T1<a cXeM 6apomeTpHH -
Pa3spaboTKa CXeM M MeKTPOHHBIX MOJe/eH CHCTEMBI pA3BIedeHHs
HIACCAKHPOB

Paspabotka uepTexell © ONEKTPOHHBIX MOJENEH KOMIIOHOBKH
y4eOHO-TPCHUPOBOYHBIX ~ CPEACTB,  CTEHIOB  IIOJYHATYPHOIO
| MONCHUPOBAHMA o

PaspaboTKa 371eKTPOHHBIX MOJENEH Ul CTEHIOB MATEMATHYECKOro
_MoxemupoBaHus .
| PaspaGoTka  CXeM  OIGKTPOHHBIX ~ MOJENeH  CelHaihHOro
| [IPUMEHEHHS H3/IeTHL

' Pa3paboTtka cxeM U SHCKTpOHHLIX Mojieseit pasMmellenns GbITOBOrO

Obopynosanus B
PazpaGotka cxeM H OJNEKTPOHHBIX MOJENEH  pasMemIeHUS

| CmeuuanbHoro 060pyAoBaRus .
PaspaGoTka CxeM M OJEKTDOHHBIX MOJENed pasMeleHus
CIIENHATEHOTO obopynoBanus i HpeAOTBPAIICHUS
TepPPOPHCTHYECKHX AKTOB

PazpaGoTka cxeM H 3J'IeKTp0HHHX Mogenelf KaOHHBI, CXeM |




i HeoGxouumere ymenuus |

HeobXoqumele 3HaHug

| pasMenietus, JoCAracMoCTH OpraloB YIpaBICHHA, o63opa WICHOB

oKunaKa S B ]
‘ PazpaGotka  cXeM M OJICKTPOMHBIX — MOACHeH  pasMEICHH |
| obopy,rxonaum JcrarelIbHbIX AIaparos i

5 Comdcosam[e CXeM cBfI3eit cHCTeM (‘ oprouoro oGopynonax{m[ _
- Ananus [ojyyeHHbIX PE3YbTATOB 1IPOEKTAPOBAHUS, oopmieHne i
{ orveta o pabote :
| BHeceHHe HCIPAaBICHA B KOHCTPYKTOPCKYIO AOKYMEHTAIHIO 110 |
© pe3y/isTataM OTPabOTKH M UCIBIranid
| PaspabareiBaTh KMHEMATHYECKUE CXCMBI, OOUIHE KOMIOHOBKH |
| YCOPCTHUECKHE YBS3KH OTACNBHBIX ONEMEHTOB KOHCTPYKUMH Ha |
OCHOBQHHI[ TIpHHL[IIIII/IaJIbHBIX C‘(CM H OCKH3HBIX HPOCKTOB )
: Pa’ipdelLIBdTb HEPTEHKU HIIH DJIEKTPOIIHBIE MAKEThl U3ICIUA lrI ero
| COCTABHBIX acTell . B o
PaszpaGaTeiBaTh CxeMBl, crneliuGUKAUHM, BEIOMOCTH d TabmuupI,
. MOSICHUTEIIBHBIE 3AIHCKH [0 cHCTeMaM DOPTOBOro 00opy[0BaHNs
PaspaGateiBarh 4YEPTEXKH  CHOXHBIX  JETANEH MO  ICKH3HBIM
: IOKyMeuram :
i CosuaBath MaTeMAaTHHECKHE Moz[enu CJIOMKHBIX CXEM ;
' YuraTh M MOHHMATH TEXHHYECKYIO JOKYMEHTAIMIO HA AHTJHHACKOM .
| A3BIKE
HpPIMeHHTb mICprMeHTapHu
~ IIONIb30BATHCA CTAaHAAPTHBIM IPOrPaMMHBIM  0GECTICUEHHEM
apy oopPMIICHHH JOKyMEHTALHH;
— [ONB30BATECS  CTAHAAPTHBIMH  NAKETaMH  NPUKIAJHBIX
| [IporpaMM MpH NPOBEJAEHHH PACYETHBIX, KOHCTPYKTOPCKHX H
HPOEKTHPOBOYHBIX paboT, rpaduyeckoM o(OpMIEHHH IIPOEKTA
'OCHOBHBIC ~ NPWHUHMIBI  TOCTPOCHHS W paGOTEI  CHCTEM
2BTOMAaTH3WPOBAHHOIO MPOCKTUPOBAHAS ;
TeXHONOrHYECKHE NPOLECCH MOHTAKA, HACTDOWKH W PEryNHpOBKK
cucteM 00pTOBOro 060pyHOBAHHA
XapakTepHCTHKH Y TUIIBI JIHHMI Tlepefadn pmcbopmaunn ‘
IlpoexThpoBasue  KOHCTPYKIWi  GOPTOBOFO  OGOPYIOBAHHS
| JICTATENIEHBIX aNNapaTtoB e ]
CoctaB  KoMIUIEKca GOPTOBOrO  OGOPYIOBAHHA JIETATETHHBIX |
. AunaparoB R S :
CucTeMsl  yNPaBNAIONIMX,  [HIOTAKHO-HABMTAMOHHBIX  H
| 9IEKTPOIHEPTETHYECKHX KOMIUIEKCOB

T[IpoekTHpOoBaHKE CHCTEM 3aLIATHI

HHJIOTa)KHO ~HABHIALHOHHOE 60pTOBO€ obopynoBaHue JNETATeNBHBIX
anmapaToB
. O630pHO-TIPHIIENBHBIE CHCTEMBI

I/IHti)opMaum)HHo WIMCDUTENBHBIE  CHCTEMBI W YCTPOHCTBa
JIeTaTeNbHbIX anlaparoB

Komnnegcupoggg{__u_g HH(OPMALHOHHBIX NPUOOPOB




' Mcropnueckue Martepuanbl 10 TPOEKTHPOBAHHIO OOPTOBOFO |
. 00OPY/IOBAHMS JICTATCIBHBIX AOMAPATOB
| OCHOBEI TPOESKTHPOBaHHs KOHCTPYKIUH JIETATENBHBIX ammpamB )

’v[erom,l [POEKTHPOBAHHA KOHCTPYKUHI JICTATE/NBHEIX AIlIAPATOB U |

IfI‘( cucTem

Ocnonm METPOJIOTHH
Omom ‘TEOPUH [IPOBEICHHUS mmpcmm npn 3&cnepumemuwmx
: paboTax

! OCHOBLI TEOPHH npoqr{ocm o
, | DIEKTPOHHUKA U Mquonpoueccopﬂaﬂ TEXHUKA
C‘(eMO TeXnuKa M KOHCprHpOBaHHC PlSMepHTCJ‘[BHbIX yu‘poucm )

; Ocuoam Teoppm ABTOMATHIECKOTO ynpaBnexma
Ocaonm TEXHOJIOTHH TPOM3BOACTBA OOPTOBOTO O0OPYAOBAHUA U |
© JleTaTeNbHbIX ANIapaToB
- OCHOBBI ‘TEXHOJIOTHYECKHX TIPOIECCOB BBITONHEHHS pAGOT uo:
: cHcTeMaM 6opTOBOro 000PY/IOBAHUS
[IpumcHsemMoe  TEXHONOTHYECKOE  0BOpYIOBaHHE, OCHACTKA H
MHCTPYMEHT !

i

| OcHoBHI MaTepuaﬂone,ueHm . v
| OCHOBHBIE XaAKTEPHCTHKH KOHCTPYKIMOHHBIX MaTep

OcHOBHBIE XapaKTEPHCTHKH CHCTEM HA3EMHOTO chny)quaHuﬂ o

OCHOBBI O)PrOHOMUKH

 Teopus nonobus
OCHOBBI TEOPHH KOJIeOaHNH
| OCHOBBI MEXaHUKH Pa3pyLICHAS -
Ocuosm TEOPHH YCTOHYMBOCTH KOHCprKnnH
THNBL H KITACCH! IETATENBHBIX AlIIApaToB S
TeXHHYECKHE XApAKTCPHCTHKH H NPHHUMIBI DaGOTHI CHCTEM
| 60pTOBOrO O6OPYOBAHHS
fTexunqecme TpeGOBaHH, NpEABABISCMbIE K pa3paGaThiBaeMbIM
" KOHCTPYKLIMAM M IIOPSIOK X CepTHHKALMH
i TpeboBaHHs K pa3MEILEHHIO CHCTeM 60pTOBOTO oGopy,uosaHmI
- OCHOBHI ~ TCXHHYECKOM  OCTCTHKH  H XyIIOXKECTBEHHOTO l
KOHCprHPOBaHI/IH )
OcHOBBI HHOOPMALMOHHBIX TEXHOJIOTHH
....QP}" aHM3AIHOHHAA CTPYKTYpa OpraHu3allii
HopmaTHBHO-TEXHHYECKas AOKYMEHTALUs:

-  HOPMAaTHBHO-TEXHHYeCKast JHOKyMEHTAUS To
MPOEKTHPOBAHMIO U CO3JAaHHIO GOpTOBOro 0OOPYAOBAHKA
JICTATEeJILHBIX anmnaparoB;

- MOEKIYHapOIHBIC CTaHZAapTHl B oOnactH paspaboOTKH |
CONPsDKEHUS 60pTOBOro 060PYAOBaHUL;

~  OXHIaeMBIE YCIOBHS SKCILTyaTalluK JIETATe/BHEIX allllapaTos;

~ CHCTEMa YIIPaBIIeHUs Ge30MaCHOCTHIO MOJICTOB

Hpyrue
XapaKTepHCTHKH
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3.2.2. Tpynomast gpyucuust

g066:(,neqe}me HPOBEICHHS

|)KCHepHM€IITOB HCIIBITAHUIT H OTPabOTKH
HanmenoBaHue 1CI/ICT€M 60pTOBOrO 000PYIOBAHUA

|ABHALMOHHBIX KOMITIEKCOB Pa3IAYHOTO

[Tpoucxoxuetine TpyaoBoi
PpyHkuan

'pr)[oébxe ucﬁcmm

i
i

|
|
|
|

VpoBeHs
TI0LyPOBEHb) 6
| kBasnubukanun

Opurunan X 3a1IMCTROBAHO U3 OpPHIHHANA
Ko PeructpauuonHsIi
OpUTHHAIA HOMED
npotheccnoHanbHOro
cTasgapra

Pa"spaGOTKa TCXHHYCCKOro 3alaHAd Ha CT€HJbl MATCMATH'ICCKOr0 H

TOTyHATypHOI0 MOACTHPOBAHUA B
Pazpabotka 3akmioYeHHs Ha  anmaparypy M HPOrpaMMHOE

. oBecrieyeHne CHCTeEM GOPTOBOTO O6OPYOBANUA JUTA MPOBCIACHUS
| TPeABAPUTENLHBIX H JIETHO-KOHCTPYKTOPCKHX HCTIBITAHHI

Pazpabotka MaTeMaTH4YecKoH MoJenu fiponecea

(pyHKIlP[OHPIpOBaHHﬂ cucreM

‘ Pa3pa60n<a CprKTypHOH CXEMBI mmepeﬂuu

 PazpaGotka nepeyHs HCNBITATEABHBIX CTEHOB

B0pTOBOro 000PYIOBAHHSL

| BoproBoro o6opyoBanus

DOpMUPOBAHUE MEPEHHs H3MEPAEMBIX MAPAMETPOB H TPEGOBAHMUA K |
aBTOMAaTH3HPOBaHHOH 00paboTKe pe3yabTATOB UCHBITAHHN "

Pa3paGoTka MPOrpaMMbl CTCHJIOBBIX HCITBITAHHH CHCTEM KOMIUTEKCA 7
60pTOBOrO 060PYXOBAHHA
Pa3pa6OTKa NPOTPAMMBI JIETHBIX HCIBITAHMH CHCTEM KOMILIEKCA |

Pa3paboTKa [POH3BOACTBEHHBIX HHCTPYKLHHA Ha OTPAGOTKY CHCTEM

IlpoBemenne cTeHAOBOH OTPabOTKH KOMIUIEKCOB  GOPTOBOrO
obopyzoBaHus

KOHCTPYKTOPCKOE CONPOBOXICHHE HA3EMHBIX 0‘rpa60T01< 6OPTOBOrO |
obopynoBaHus B COCTABE JICTATENHHOTO allapaTa ‘

KOHCTPYKTOPCKOE CONPOBOX/IEHHE IPH [POBEIEHHM WCIILITARHHA |
CHCTEM OOPTOBOTO 000PYIOBaHHS

KOHCprKTOpCKOC conponoxc;(e}me IIpH  HOPOBCACHUH  JICTHO-

KOHCTPYKTOPCKOE CONpOBOX/EHHE NPH NPOBEJCHAM HCIIBITAHMI B
6€e33X0BOI Kamepe i CHellHaTM3HPOBAHHEIX CTeH/aX, B THAPOKaHANe
M THAPO-, a3pOHHAMUYECKUX Tpybax

06pa60T1<a W aHAIH3 3AIMCH CPEJCTB 0GBEKTHBHOrO KOHTponx 7§

KoppeKTHpOBKa KOHCTPYKTOPCKOH JOKYMEHTALMH 110 PesyibTaTaMm
0TpaboTKU U UCHbITAHUH

Heobxonumsie yMenus

P. &paﬁaTBIBaTI: KHHEMATHYCCKHE CXEMBI, o01me KOMHOHOBKH H
TCOPETHYECCKHE YBA3SKHM OTACIBHBIX DJJIEMCHTOB KOHCTP)’KHPIH Ha
OCHOBAaHHU NMPHHIMITHAIIBHBIX CXEM M 3CKH3HBIX IPOCKTOB




Heo6xonuMple 3HAHAS

| P upa&m:marb qcpru«n WK DIIeK TPOHHEIE MAKETBI M3/ICIHA H €ro |

| NOKYMEHTaM
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COCTABHBIX YacTeil . e .
PaszpaGarbiBate cxembl, CHEUU(BHKAIHM, BEAOMOCTH H TAGJMUEI,
TOACHUTCJILHBIC 3ATTHCKH M Goprosoro odopy, U

PazpabatpiBath  4epresxd  CHOKHBIX  JICTAICH [0  HCKU3HBIM

! (,03}_1213(1[‘5 MareMaTHICCKHE MOIIL)H/[ CJIOXKHDBIX CXCM ]
Yurars H MOHUMATH TEXHAYECKYIO HOKYMCHTALHIO Hd ZlHI“'[IrI[r{LKO\/[
SI3BIKC

HpHMeH}I b HHC rpymcm‘apm«
— TIONB30BATHC CTAHZAPTHBIM [IPOTPAMMHBIM O0eCIeUeHHEM
TipH 0hOPMITEHUE JOKYMEHTALHH,
~ [ONIB30BAThCA  CTAHAAPTHBIMH  IAKCTAMH  LIPHKJQMHBIX |
[IpOI‘paMM HpH npouencmm pacHeTHRIX, I(OHCprKTOpCKHX |

Ocnoamreopm nswepermn -
OCHOBHbIE TEXHHYECKUE XAPAKTEPHCTHKH OOBEKTOB WCTIBITAHMI H

| 3KCIEPHMEHTAITBIBIX YCTAHOBOK

IIPOBeJIEHHA HCHBITAHUH cucTeM DOPTOBOIrO 0O0PYNOBAHUS

| MeTons! pacii¢poBKH HOJETHOH uH(bopmauuu
‘OcHOBHbIE IPHHLAIBI IPOBEICHHUS KCIIEPHMEHTAIBHBIX pa601'

' [TpoexTHpOBAHHE CHCTEM 3AIUTE
_‘HpoeKTHpOBaHI/IC CUCTEM )KHBHCO6€CHC‘ICHHFI

TIpoexTHpoBaHHE CHCTEM DHEProoOOpyAOBaHMS
| ITunoraxHo-HaBUTraMOHHOE 60pTOBOE 00OPYIOBAHHE JIETATENBHBIX

HpHHUHH BL 9KC HCpHMCHTaﬂBHOﬁ 0‘1‘[)?160’1‘](1( 15} METOJMAKY

Metoab! 06paboTKi JAHHBIX CHCTEM OOPTOBBIX H3MEPEHHH _
Texnuueckue — XapakTEPUCTHKM ~ OOBEKTOB  HCMBITAHHH M
3KCIIEPUMCHTAIBHBIX YCTAHOBOK

[IpoexTHpoBaHHE  KOHCTPYKUUH  OOpTOBOro o6opy,uonaﬂna
JeTaTeNbHEIX arnapaTon v

CocTaB  KoOMIIIeKca 60pTOBoro o6opynoaaHm{ JIETaTEeNBHBIX !
annaparos _

CHcTeMBl  YOpaBISIOIIMX,  [HIOTXHO-HaBUTALHOHHBIX "
3JIEKTPOIHEPTETHIECKHAX KOMIUIEKCOB

O630pH0 HpPII.[eJIBHLIC CHCTCMBI

CucteMsl ynpasieHus Boopyxceﬂgxgmm

| ¥IX CHCTEM

JICTATE/IBABIX alNaparos

| 00OpyIOBAHHS JIETATENBHBIX aMNapaToB ‘
| OCHOBBI IIPOEKTHPOBAHHS KOHCTPYKIMIA IETATENBHBIX anrlapaTOB

HHdopMannoHHO-U3MEpUTEIbHBIE  CHCTEMBI M YCTpoOicTBa

MHuKponpoieccopHEIe yCTPOHCTBA CHCTEM YIIPABICHHS

Kommekcuposanne nEMOPMAMOHHBIX NpHOOPOB
MeTo/Iideckne  MaTepHailbl [0 MPOEKTHPOBAKHIO BGOPTOBOTO

MeToas! TIPOEKTHPOBAHUA KOHCTp}’I(III/Iﬂ JIETAaTCJIBHBIX aNIlapaToB H

| paborax

i OCHOBBI MeTponomn o
OCHOBBI T€OPHH MPOBEJEHHS H3MEPEHHH TIPH SKCITEPHMEHTATHHBIX
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| OCHOBBI TEOPUH BEPOSTHOCTH ¥ MATEMATHYECKOH CTATHCTHKA
OCHOBbI TCOPHH TPOUHOCTH
| DNEeKTPOHHKA H MUKPOIIPOIECCOPHAs TEXIIHKa ‘
! CXeMOTCXHHKA ¥ KOLCTPYHPOBAHHE H3MEPHTENIBHBIX yquomm
BopToBsie 1puops! U JaTYMKH HEPBHIHOH HEopMalUu
+ OCUHOBBI TEOPHUH ABTOMATHICCKOTO YIPABICHHS
" OCHOBBI TEXHOMOIHY Ipou3BoaCcTBY GOPTOBOrO ooopy;(ommm i
| JICTATEBHBIX all[apaToB
' OCHOBBI TEXHONOTHUECKUX nponeccors " BBITIOSILE IS pd60T 1o
'CHC’njcwtaM 6opToBoro obopygosarms
[IpuMeHseMoe TeXHONOTHUECKOE OOOPYJIOBAHHE, OCHACTKA M |
THCTPYMCHT e '
. OCHOBBI MATCPHAJIOBCAIEHHSL
5 OcHoBHEiE XapaKTEePUCTHKI KOl{CprKU.lIOHHBIX Md’leHdIIOB

. OCHOBHBIE XAPAKTEPHCTHKH CHCTEM HA3EMHOIO 0GCIy)KHBAHUS
: OCHOBBI 3PrOUOMHKH

| Teopust mopobmst

- OcHoBEI TEOpHH Kone6amm

;__OCHOB};I MEXaHHKI pa3pyUIeHUs

- OCHOBBI TEOPHH YCTOHYHBOCTH I(OHCprK[IHK

Tunm H KJIACCHI JIETATSIBHBIX alllapaToB :
| TeXHMYECKHE XApAKTEDHCTHKM W TPHHIMIBL PaGOTHI CHCTEM |
(GoproBoro oGopysiosanus S
Texnuueckue TPeGOBAHUSA, MpEBABIIEMBIE K pa3pa6aTr,maeM51M !
 KOHCTPYKIHMSM, H NOPAJAOK HX CEPTHOHKALHH
 TpeboBaHuA K pasMEIEHHIO CHCTEM 60PTOBOIO ¢ oGopyuonaHm
OCHOBBI ~ TEXHHYECKOH  O3CTETMKH M XYJO0XECTBEHHOrO
KOHCTpYHpOBakMA . . . I
‘OcHoBsl nnd»opmauuoxmmx TexHonormH
,,.QP.‘?‘.‘{H??‘!!HQHH.&% CTPYKTypa OpTaHA3AUMM
| HopMaTuBHO-TEXHHYECKAST JOKYMEHTAIMA:
|~ HOpMATHBHO-TEXHHYeCKAd JNOKYMEHTaLUs no
NPOCKTHPOBAHMIO M CO3JaHHIO GOpPTOBOro 000PYHOBAHMS
JleTaTeNbHBIX allapaToB;
| — MEXIyHapoJHbIE CTaHHAPTHL B obnmactm paspaGorxu H
| conpsbkenus 60pToBoro 060pynoBaHus;

- OXHJaeMble YCIIOBHA SKCIUTyaTalHH JIETaTeNbHbIX alllapaTos;
- T1peCoBanus NpOTURONOXKAPHO#H Oe30macHoCTH;

~ TpeboBaHHA IPOM3BOICTBEHHOM CaHUTAPHHL;

- IpaBuiia [0 OXpaHe TPyXa;

- CHCTeMa yNpaBleHHs 6e30IacHOCTLIO MONETOB

Apyrue

_XapaKTepHCTHKH




3.2.3. Tpynosas pyuxknust

i

~szpa60ma TIPOTrPaMMHOro odeemeuetisg | I | i

{IIpH OPOCKTHPOBAHH (paspaboTke) " | Yposeits i
Haumenosanue {KOMHHCKC& Goprosoro obopymoanua 4 | Kon {B/03.6| (noayposeiis) 6

‘cro TOJICHCTEM JJTSE AaBHALMOHABIX KBaTUHKALH

I

i
|
|
|
|

KOMILJICKCOB PA3JIMYHOrO HAZHAUEH S

[TpoucxoxaeHie TpyoBO#H
(yHKUMH

Opurusan X | 3aHMCTBOBAHO 13 OpHIHIALR |

()11 Per uchmuommu
opUruHana HOMEp
NpoYEcCHOHANBHOIO
crad/lapta

: Tpynossie neifcTRus Pcha60Tl(‘1 OIHCAHHS POEKTA nporpa\wnm 0 oGucnutemm ) i
Pa3pa6(m<a MaTeMaTHIECKOH MOJIENTH npouecca :

4 (byumnmmposamm cHCTEM ,
Pazpaboria JTOTUKH U IPOrpaMMsl (1)yuxuuormposdmm KOMIUIEKCOB |

, 60pror5010 0bopyAOBAHS o
PaspaboTka aJIrOpHTMHYECKOrO  OOCCHCUEHHS PCKHMOB  PabOTH

| : cucreM 60pTOBOro 00OPYAOBAHHS _ _ ]
( Kompom; TPUMEHEHHS uporpawvmoro obectieuendst A
! _ paspabotku tpeboBanuii Ha (pyHKIHOHHPOBAHHE '

' PaspaGoTka M  corJiacosaHHe l'lpOTOKOJ'lOB HH(OPMAIHOHHOTO
_BlaUMOREHCTBHs cucTeM o
Pa3pa6oTka cneumpmcauml TpeboBaHHi K  MpPOrpamMMHOMY
! 00ECIEYeHHIO

Pazpaﬁon(a KOHCprKTOpCKOH H IKCILTYaTALHOHHOM JOKYMEHTAUMH
| Ha M3eNHA COBCTBEHHON paspaGoTkn

Pa3pa6on<a COMpPOBOJHTENBHOM aox(ymeﬂ'rauﬂn Ha pazpaboTKy
IIPOTrPaMMHOTO O6eCcTIeUeHHS :

. KoyuipoBaHue nporpaMMHOTO 06ecneqeﬂm )
Heo6xoguvsie YMEHHs | Pa3pabaTblBaTh KHHEMAaTHIECKHE CXEMBI, OOL(AE KOMIOHOBKH H
| TEOPETHYECKME YBS3KH OT/C/BHBIX OJIEMEHTOB KOHCTPYKUHMI Ha
| OCHOBAHUH MPUHUUIUATEHEIX CXEM H ICKH3HBIX HPOEKTOB )
- PaspaGaTbiBaTh YePTEXH MM JJEKTPOHHBIC MAKETHI H3JCIHSL H €ro
| COCTaBHBIX YacTel
Paspa6aTbmaTb CXEMBI, CIEUH(HKAIIMH, BEJOMOCTH M TabIuupl,
| MIOSCHUTE/IBHBIE 3AMHCKH 110 CHCTEMaM GOpTOBOTO 000pyAOBAHMS
- PaspaGarteiBaTh  9epTEKHM  CHAOKHBIX JETAlel 1O  ICKU3HBIM |
| IOKyMEHTAM '

COSIL&B&[‘B MaTCMATUICCKHE ,HCJ’IH CJIOKHBIX CXEM

i
l
|
H

' UnTaTh W TIOHHMATH TEXHHYECKYIO JOKYMEHTALHIO Ha AHTTHITCKOM
SI3BIKE
IpaMenaTs HHCprMeHTapPIH
~ MOJB30BaThCsd CTAHJAPTHBIM IIPOrPaMMHEIM  00€CIIeYeHHEM
1Ip# 0QOPMIIEHNH JOKYMEHTANNH;
~ [ONb30BaThCs  CTAHAAPTHBIMH  NAKETaMH  I[IPHKJIAJHBIX
HporpaMM IpH ITPOBEICHHH DACYETHBIX, KOHCTPYKTODCKHX H
[IPOEKTHPOBOYHEIX paboT, rpaduueckoM 0GOPMIIEHHH TTPOEKTA
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| Heobxo/mmbie SIAINS | ()copsr  0GBEKTIO  OPHENTHPOBARHONO  1POTPAMMHPOBAIHS w

| TEXHOJIOTHH pa3pabOTKH IPOTPAMMHOTO o0ccileHeHHs
- OCHOBbI H MCTO/IbL TCCTHPOBAIHS

Q»AnropM’rMu dyuxionupoarms GopTosoro ooopy}xommm )
. [TpoexTupoBanie  KOHCTPYKnHE  Goprosoro 060py;1013amm

; ONCKTPOSHEPICTHICCKUX KOMITIICKCOB

JIETATENBHBIX AIapaToB - o
CO(.TaB KOMIeKca  GOPTOBOr0  OGOPY/OBAHUA  NETATENHHBIX

CHCTGMBI yrupasJitOUnx, TNHJIOTOKHO-HABHTAlAOHH LIX H.

" TIpoexTHPOBAHUE CHCTEM 3ALUTE]

IMpoextupoBanue cucTeM /Kmﬂeo(iec.nwenmr v
[TpoeKTHpOBaKIE CHCTEM DICProodopY)(OBAHHUS

 TTHTOTAXHO-HABHTALMONHOE GOPTOROE 0GOPY/AOBAHIE JICTATEHBIBIX

| I/[}u[)oprv[axmomxo -M3MEPHTCIIBHBIE  CUCTeMBI W yoT pom,TBa

JICTaTeNIbIIb B

A\IAPATOB
MuxpornporneccopHsie yCTpOH(.TBa CHCTEM ynp“lBﬂeHHﬂ_

- Kowmritexeuposanue ni(opMALKOHEIX IPHGOPOB

Meroguueckue MaTepHanbl IO [IPOSKTHPOBAHUIO OOPTOBOrO |
000pyaOBaHuA IETATENBHEIX aNIIApaTOB
OcHOBEI [IPOEKTHPOBAHHS KOHCTPYKIHIT JIeTATeNIbHEIX annapaTOB

Merozs! TMPOCKTHPOBaHHUSA KOHCprKHPIH JIETAaTCIIBHBIX anmnapaToB H
HX CHCTEM

| OcHOBBI Me'rponomn

OcHOBEI TEOPHUH ITPOBEACHUA H3MepeHHH IpH 3KCH€pHMeHTaﬂBHBIX

‘pabotax

OcHoBEI TeOpHI BepOS{THOCTH ¥ MaTEMATHYECKOH CTATUCTHKH
OCHOBEI TEOPHH ITPOYHOCTH

OCHOBBI TEXHOJIOFMH NPOH3BOJCTBA GOPTOBOrO OGODYNOBAHHS H
NeTaTebHbIX aNnapaToB -

OCHOBbI TEXHONOTHYECKHUX npoueccona BLIIONHEHMS pa60T 1o
cHCTeMaM O60pTOBOro 060pyHOBaHUs

| [IpUMeHsIeMOE  TEXHONIOTHYECKOE OGOPYNOBAHHE, OCHACTKA H
| HHCTPYMEHT U —

! OcHOBBI MaTepHanoseneHml -

OCHOBHBIE XapAKTEPHCTAKH KOHCprKLlHOHHBIX MaTepHalioB

OCHOBHLIC XapaKTCPUCTHKH CHCTEM Ha3EMHOI'0 06C!Iy)KPIBaHH}I

OcHOBBI 3prOHOMHKH
Teopus nmoxobus

QQ@B&IMQX&HHK;@ paspyme,ﬂm A
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| OCHOBBI TCOPHH yCTORMBOCTH KoHeTpy Kttt |

Tyt 1 KJIACCEHI JIETATENBHEIX AITAPATOB
TexHuueckHe XapakTEPUCTHKH M IIPUHLHOBL  PabOTLI  CHCTEM
_Goprosoro oGopynosamis .
Texmuueckue TpeGopanus, MPEALSBISCMBIC K padpabarTbiBacMbIM
KOHCTPYKIHAM U IIOPS/IOK HX CEPTHHIKALHI

Tpebosanus K pasmenienuio cicrem G0prosoro OGOPyaoBaHus |

OcHOBBI TEXHAYECKOH DCTCTHKE 44 XYHOXKECTBCHHOI'O
KOHCTPYHPOBAHHA

_OcHoBbI HHQOPMAIMOHHBIX TEXHOAOTHH
Opl‘ ANMU3AHOHHAA crgygy@_opr:ggl}auﬂ H

HopmaruBrO-TeXHHUYCCKAs! JTOKYMEITALHSL:
~  HOPMATHBHO-TEX{HYECKAS JIOKYMCHTaL o
TIPOCKTUPOBANMIO W COMAHHIO OOPTOBOrO OOOPYNOBAHHS
JIeTaTeARHEIX ANIapaToB;
—  MOXJAYHapoMible CTAHAapTel B oOJacTH paspaboTku 4
conpshieHust 60pToBOro 0GopyKoBaiHs;
—  OXCHMAEMBIC YCIIOBH DKCIUTYATILHH JIETATENbHBIX AIIApaToB;

Jipyrue
XQPAKTEPUCTHKH

3.2.4, Tpynosas pyHxkuus

Paspaborka noxymeHTaruu no i
obecredeHUI0 paboTOCHOCOOHOCTH
6oproBoro o6opyroBanus, VposeHs

Haumenosanue |M3HEAEATENBHOCTH M GyHKIHOHUpOBaHUS | Kox | B/04.6 | (moayposens) 6

SKHIaXa, IPOBEeJCHHE pacueTa PeXKHMOB
(yHKIMOHHPOBaHHA GOPTOBOrO
oGopyHoBaHHs

KBATM(UKALMH

TTpoucxoxnexue Tpy0Bo#
dyHKUMH

Opurunan X 3auMCTBOBAHO U3 OpUTHHANIA

Kon PeructpaunoHHbI#
OpHIryHana HOMep
NpoQecCHOHANBHOTO
cTaHzapTa

Tpynosbie geiicTBus

PazpaGotka mpemnoxeHu#t O OOECIEYEHHIO COBMECTHMOCTH
KOMILIEKCOB GOpTOBOr0 00OpYAOBAaHHA W CHCTEM JETATENBHOrO
anrapara

PazpaGotka mpeanoxkenuii no obecrneyeHnIo CTORKOCTH GOPTOBOTO
060pyIOBaHUSA K BHEITHHM BO3NEHCTBHAM

Paspabotxa npeoxesuii Mo 06eCeYeHHIO TOMEX03aIIUIIEHHOCTH
KOMIUIEKCOB 60pTOBOF0 o60py11013a}mﬂ U CHCTEM JICTATCIIBHOIQ
armapara

PazpaGoTka Meporpusatnii 10O 3proHOMUYECKOMY OO€CIIEUeHHIO
KOMIIOHOBOK KaO¥H 1 TeXHUUECKUX OTCCKOB

Paspabotka MepompHATHi 10 0DECIEYCHHIO MOJHHUE3ANIHTEI
JIETATENILHOrO annapara

PaspaboTka MeponpHaATHi 10 NPOMICHHUIO pecypea




20

| PaspaBorka (opM M BHJOB MHJUKALHH JUIS PE/ICTABJICHIS WICHAM
SKHMaKa

hopmupopanue npoxm\onon pacnpcﬂenerma oum6ox< B CHCTEMC
| BoimonHeH e pacyeros Mo 3arpyske KaHajoB UE(OPMALHOHHOTO
| B3auMOjIeHCTBHS

. Bouronuenue pdcqe ros mpax fepml UK 3aMETHOCTH

- LOMIOTOBKA LIPSAVIOKCHHS (10 PACILPEHUIO OONACTH [PUMCHEIHS
{ BOIMMCIMTCIBHBIX METOJIOR HPH pa3paloTKe cHcreM GOpToOBOTO |
| obopy oBatust ‘

: Heobxonumeie ymernus | i Paspabateisars KUUCMATUUECKHE CXEMbI, OGMUINE KOMIOHOBKH H

Heo6X0nUMELE 3HAHUS

TEOPETHHECKHE YBS3KH OT/CIABHBIX NIEMEHTOB KOHCTPYKUWH Ha |
! OCIIOBAHMY IPHHIMITHAISHBIX CXEM H DCKH3HBIX TPOEKTOB
PaspaGabiBaTh UCPTEKH WM MEKTPONILIE MAKCTH U3AENNT U Cro |
| COCTABHRIX "1acTei e
?P'upaombmam CXEMBI, CELHQAKALEN, BEAOMOCTH H TAGIHLBI,

| IOSICHUTE/LHBIC 3AMHCKH 110 CHCTEMaM 00pTOBOro 0Gopy/IoBaHUA
' PazpaateiBaTh  vepICKU  CHOKHBIX  JleTajlell 110 3CKH3HBIM

© JIOKYMCHTAM » :
- Co3lanath MaTEMATHHECKHE MOL[CIIPI CJIOIKHBIX CXCM v
 UNTATh H LOHHMATH TEXIHUICCKYIO JOKYMEHTAIMIO HA AHIJMACKOM
| s3BIKE

- [IpuMeHsITh MICTpYMEHTAPHL:
|~ [107b30BATECS CTAHIAPTHBIM MPOrPAMMHEIM OOECHCUEHHEM

TIpH oOpPMIIEHUM JOKYMEHTALUHU;

— IO0JB30BAThCA  CTAHJAPTHBHIMH  [AKETaMH  TIPHUKIAJHBIX
ApOrpaMM IIPH NPOBEAECHUH PAacUETHBIX, KOHCTPYKTOPCKHX H
MPOEKTHPOBOYHBIX paboT, rpaduueckoM 0(OPMIICHHH TIPOEKTA |

Memumecxue MaTepuansl 10 [POEKTHPOBAHMIO JIETAaTEIbHBIX

I
w
i
|
1

| ammapaToB ,
- OcHosHbIe KPUTEPHH CPABHHTENBHOR I((EKTHBHOCTH JIETATETbHBIX
| annaparos e e
' MaremaTmyeckWe  METOALI M OCHOBBl  MATEMATHYeCKOTO |
MOZEIHPOBAHHUS

i
i

Meromuku pacuera 'xapaKTepHch JeTaTebHOro anmapara npﬂg
BHIIOJ ety - :
Merozp! ONITUMH3ALMH TAPAMETPOB JICTATENHHOIO annapaTa
TexHonmoruyeckue MPOLECCH MOHTaXa, HACTPOHKH M PEryJMpOBKH
i cacTeM 60pTOBOrO 060pyYNOBaHUA

OcHOBBI aBHALHOHHOH [ICHXOJIOTHH
Kiaccuuxanus HeHcIpaBHOCTEN 1 OTKa30B

Mertoner obecriedeHHA TOMEXO03alMIIEHHOCTH H 311€KTPOMarHUTHOH
COBMECTHMOCTH CHUCTeM 60pTOoBOro 060pyI0BaHMs] ‘
Ilpoektpopanne  KOHCTpyxuumii  GoproBoro  ofopynoBaHus

JeTaTeNbHBIX aNlApaToB
CoctaB  KoMILIEKCA 60pTOBOI‘0 o6opy)103aﬂua JIETAaTeMBHBIX

| alapatos J—
CucreMBl  yNpaBiMIOWIMX,  OUIOT@KHO-HABMIAMOHHBIX U
3JIEKTPOIHEPTETUIECKUX KOMILIEKCOB

TTpoexTHpoBaHHE CHCTEM 3AIIUTHI

TpoexTHpoBaHKe CHCTEM JXu3Heobecneyenus




Hpocmuponalme CLICTEM 3Hepr0060py;wlsalmsi
| TTHA0TaKHO-HABUFALMONHOE GOPTOBOE 0BOPYIOBAHME NeTATENBHBIX
annaparos

0630pHO- npmxcnbﬂme CUCTEMBI

- CHCTeMBI yNIpaBIICHHSE BOOPYKCHUCM e
; MH(popmaunonHo IBMEPUTENIBHLIE  CHCTEMBI M YCTPORCTRA
| JIETATENbHBIX ammpdroxs
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KO_M_]'IHQK_C_IIPOBdHHb uHrbopmauuor_mmx npuGopon

Meropuieckue Marepuansl 10 [NPOSKTHPOBAHMIO  0OPTOBOrO
| 0DOPYHOBAHMS JIETATCIRIBIX AfIapaToB _

. OcroBEI TPOCKTHPOBALHA KOHCTPYKLHH NeTaTehHBIX 2 'mnapaTOB

j Merozmt HPOEKTHPOBAIMS KOHCTPYKUHE JICTATeNBHBIX aIapaToB U
| X CHCTEM

i OcHOBEI Merpouomu B
OCHOBHI TCOPHH rrposezzumﬂ mmepcmm npu JKCI’ICpHMLHTZU‘ILHBD{
paborax

Ocnossl rcopm[ BepOﬂTl[()CIH H MATEMATHYECKOH CTATHCTHKH

OcHOBBI TEUPHH 1IPOYHOCTH )
OexTpoHuKa i Muxponpoueccopuaa TEXHHKA
CxeMoTexHAKa H KOHCTPYHUPOBaHHE mmepmenwm‘( ycrpouu B

Bopropsie npu6opsl 1 JaTYHKH NepBHYHOM HHbOpPMALUH
" OcHOBBI TEOPHH ABTOMATHYECKOTO YIPABJICHHS
OCHOBBI TEXHOJNOTMH TPOM3BOACTBA GOPTOBOTO 06Opy0BaHAA H |
JIETATENBHBIX aMapaTos
OCHOBbI TEXHOJIOTHYECKHX HPOLECCOB BHIIONHEHHS pPaGoT IO |
_ccTemam G0pToBOro 0bopynosanus )
[puMmensieMoe TeXHOJOrUueckoe o0OOpYZOBaHHE, OCHACTKA U |
HHCTPYMEHT ; ;
‘Ocuoret MaTepHaJ'IOBe[(eHId}I
OCHOBHHIE XaPAKTEPHCTHKY KOHCTPYKIMOHHBIX MATEPHAIIOR

OCHOBHBIE XapaKTePUCTHKH CHCTEM HA3eMHOTO 06CTYKUBAHUS

‘OCHOBBI 3prOHOMUKH

Teopus mopobust

i OCHOBEI TEOPUH K Koneﬁaﬂpm
OCHOBLI MeXaHHKH paspymeﬂux

;THHI_%__I:I KJIaCCHI WTW,?IU?HH,X amnmapartoB S
| TeXHMYECKHE XapaKTEPUCTWKH M IIPHHUMINGI PabOThl CHCTEM
. 6opTOBOTO 06OPYAOBAHUS
: Texnuueckue TpeOOBaHHUs, NPEAbIABIAEMBIE K paspa6aTmBaeMmM
Konc'rpyxumm Y IIOPAZIOK MX CepTU(HKALMA

t TpeGoBanus K pasMEICHHIO CHCTEM GOPTOBOrO oﬁopyﬂosaﬂmz

| OCHOBBI ~ TEXHMUECKOH  OCTETMKH M XYAOXECTBEHHOIO
| KOHCTpympoBamwmst

' ‘OcHOBBI HHYOPMAIOHHEIX TEXHOIOTHI
| OpraHu3anuoHHAs CTPYKTypa OpraHu3aumy




lipyrie
{ XapaKTEPUCTHKH

. HopMaTHBHO-TEXHHYCCKAS JOKYMEHTALHS:

3.2.5. TpyaoBas GpyHKLHS

HOPMATHBHO-TEXHHYECKAst JIOKYMEHTAIMS Mo
(IPOCKTHPOBAHHIO M CO3JAHHK) GOPTOBOrO 0GOPYROBAHMS
AETATCILHBIX AIIAPATOB;

MOXAYHAPOAHBIC CTAHAAPTEI B oONAcTH pa3pabotkd o
COTIPsDKEHUST GOPTOBOrO 060PY/I0BAHUS; :
OKHIACMBIC YCIOBUS IKCIITYATALMH JIETATE/BHBIX AILAPATOB;
UpaBMJIA TEXHHYECKOH M JIETHOH OKCIUTyaTalldH CHCTEM
0opToBOr0 000PYNOBAHHS,

TpeQoBanHs MPOTHBONOXKAPHOH Ge3011acHOCTH; ‘
TEXHUYECKHE ‘peboBanusl, Tpe/IbABISICMbIE K
paspabarbiBACMBIM  KOHCTPYKLHAM, M MOPSOOK  HX |
cepTH(UKANUH;

IIpaBuJIa [0 OXPAHE TPYAA;

TpeOOBaHHS POM3BOACTBEHHON CAaHHTAPHH;
cdcTeMa yIpaB/CHHs 6€30MacHOCTRIO OJIETOB

PaspaloTka 1 CorracoBamue HCXOAHBIX
JAHHBIX ITPH ITIPOCKTHPOBAHUUN |
(paspaboTke) KoMILIeEKCa GOPTOBOrO Yposenk
HaumeHoBaHHe Koua {B/05.6i (nogyposens) 6
0GOpPYNOBAHHS W €0 IIOACHCTEM ISt KBanHGMKALH
aBHAITMOHHBIX KOMIUIEKCOB Pa3IHIHOTO
HasHAYCHUA
[lpoucxoxgenwe TpyfoBol | o . 1
PR Opurunan X | 3auMCTBOBaHO U3 OpUrHHATa
Kox Perucrpauponssiit
opuriHana HoMEp
Npo(eCcCHOHAILHOTO

cTaHfapra

f
|
!

TpyxoBsie feficTaHs

j PaszpaboTka HCXONHBIX JaHHBIX [0 cHcreMaM  6opToBOro
( o6opynoBaHus Ul YOPMHPOBAHUA OM3HEC-TIaHa

; Pa3pa60TKa HCXOMHBIX JAHHBIX /IS PYKOBOACTBA [0 TEXHHYECKOMY
| o6CITY)KHBaHHIO, DYKOBOJACTBA O  JIETHOH  3KCIUTyaTalMH,

i
i
i
1

! pernaMeHTa TEXHHYECKOro OGCHY)I([/IB&HHH, pykosoacTBa I10
| PEMOHTY JIETATC/ILHOrO anmnapara

| Pa3paGoTKa MCXOAHBIX HAHHBIX UL npoaencumi pacyeToB pexUMOB
| QyHKUHOHUPOBaHMA GOPTOBOrO 0GOPYIOBAHHL

| Pa3pa6oTKa HCXOMHBIX JIAHHBIX U BBINyCKAa KOHCTPYKTOPCKOH H
| DKCITyaTaUHOHHON JOKyMEHTAlUH N0 60PTOBOMY OOOPYHOBAHHIO

- OpraHuzanys [OACOTOBKM HCXOAHBIX [AHHBIX Ui pa3paboTKu
| Pa3peIUTENBHON JOKYMEHTAlMd Ha JNCTATCNbHBHT anmapar |
| cHCTeMbI 60pTOBOT0 060 Py ZOBAHYS

i Pa3paboTka nOKyMeHTaUMH JUI1 CepTH(MKALMH JIETaTeNLHOTro

KOHTpOJ'Ib IIOATrOTOBKH BCCOBLIX CBOJIOK l’IO CHCTeMaM 60pTOBOI‘0
060opy10BaHus e o ]




| HeoGxouumpre ymens | PaspabateisaTe KHHEMATHYECKUE CXEMBI, OOLIME KOMITOHOBKH "

[Teo6XxoMUMEIC 3HARUS

| TCOPETHUCCKHE YBS3KM OTAENLUBIX OJEMEHTOB KOHCTPYKIMIl Ha |
| OCHOBANMH IPHHIHITHAILHBIX CXEM H DCKH3HBIX IPOSKTOB ‘»
' PaspabaThIBaTh MCPTEKH IUIH HEKTPOHHBIC MAKETb! H3ENUS U €ro |
'COCTABHBIX YacTeH
PaSpa6’lTBJBaTB C‘(SMBI cneumbnxdunn BSILOMOLTH u mSnnuu
IOSICHHTENLHBIE JAIMHCKH 10 CHCTEMaM G0pTOBOTO 000PY/IOBAHUSL
PaspabaTsiBaTh WepTeKH CIOXIBX [eTalell 1Mo DCKH3NBIM |
| JIoKymentam S
Cospasarp MaTEMATHYECKUE Mouum CIIOKHBIX CXCM ;
Yurars H MOHHMATh TEXHHYECKYIO JTOKYyMEHTAI[HIO Ha anmmcxow x
[IpHMensTS HHC rpymeurapuﬂ
~  IONB30BATHCA CTAHJAPTHBIM IIPOrPAMMHBIM OBeCIedetneM |
1PH 0QOPMIICHHH JOKYMEHTALIHIL;
~ [OJB30BATBCA  CTAHJAPTHHIMH — TAKETAMH  IPHK/AIHBIX |
[POrPaMM [P TPOBEAEHHY PACYETHBIX, KOHCTPYKTOPCKHX H |
__ . TIPOGKTHPOBOYHBIX PabOT, rPaUIECKOM OPOPMIIEITHH IPOCKTA |
Ocnosnme XapAKTEPHCTHKH CUCTEM HA3EMHOIO OOC/IY)KHBAHS
[[pocKTHpOBAHHE  KOHCTpYKIHMI  GOPTOBOFO  OGODY/IOBAHHS |
i JIETATENEHBIX AlllapaToB S S
i CocraB  KoMmIteKca 60pToaoro 0BOpY/IOBAHHS  JeTaTeNbHbIX |
Lammapato
| CucTeMBl  yMpaBIAIOWMX,  MHJIOTAKHO-HABHTAMOHHBIX U
JJIEKTPOIHEPIETUIECKUX KOMILIEKCOB
[TpoexTHpOBaHHE CHCTEM 3alMTHI

HpOCKTPIPOBaHHC CHCTEM )KPIBHCO(SCCHC‘-ICHPI}I

[TunoraxHO-HaBUrallHOHHOE OOPTOBOE oGopyaosaHue JI€TATeNbHBIX
-annaparoB ,

0630pHO- npuuenwme CHCTEMEI

CHCTEMBI yNIPABIeHHs BOOpYKeHHeM.
WHpopManHOHHO-H3MEPHUTENBHEIE ~ CHCTEMBI WM YCTPOMCTBa
_JIeTATENbHBIX aNlapaToB ‘

MHKpOIPOIECCOPHEIE YCTPOHCTBA cpxcreM ynpaanemm
KoMIutekcupoBaHue HHPOPMALIHOHHAIX IIPHOOPOB

Meronuueckie MarepHansl [0  [POEKTHPOBaHHIO 60pTOBOFO
obopymoBaHHs TETaTENbHBIX annapaTOB o |

MeTONEI IPOEKTHPOBAHHS KOHCTPYKLHH JETaTeNBHBIX aIapaToB U |
| HX CHCTEM '
| OcHoBEr METPONOTHH 1
OCHOBEI TEOPHU IIPOBEICHHS H3MEPEHU M BKCHepHMeHTa.J'IBHLIX

pa60Tax J
| OCHOBBI TEOPHHU BEPOSTHOCTH H MATEMATHYECKOi CTATHCTHKH

OCHOBBI T€OpUH [IPOYHOCTH _ |

_CXeMOTeXHHKA H KOHCTPYHPOBaHHE mmepmenbﬂmx YCTPOHCTB

BopToBbie mpuGops! U JATYMKH EPRUYHOH HHGOpMaLmH




f

Jlpyrue

XapaKTePUCTHKH

[9%)
=)

OCHOBbI reopmx ABTOMATHYECKOTO ynpaBnemm
Ocuonm TEXHONONHH TPOH3BOLCTBA GOPTOBOrO OGOPYIOBANHA H
X aIaparos i
OCIOBBI TEXHOMOTHYECKHX [POIECCOB BHIIOMHEHMS PAGOT 11O
| cacremam Goprosoro oGopyyosasus
| [lpuMeHseMoe  TEXHOMOrHYeckoe OGOPYHOBAHHE, OCHACTKA W
| HHCTPYMEHT _ ]
Ocuonm warepnanone;xelmx

QQ&QBHI?IE_???!P?l!(TepHCT,IjI_,ISI{I_» QP‘QTeM *,‘_.‘Be'..“!’.IQEQ 059{1)’"‘.?"53.5“’[ .

+ \JCHOBBI IPTOHOMHKH
; Teopust mogobus
" OcHOBBI TeOpHH KoneOaHHil

OCHOBBI MCEXaHMKH paspyme}mx

Tmm  KJIACCHI JICTATCIBHBIX armapa'loa - o
Tcxauqecxne XapAKTEPHCTAKH M UPUHUMNB PAGOTHI CHCTEM |
- BOpTOBOTO 0GOPYHOBAHHS ’
' Texuuueckue TPeGOBAHUS, MPELBABIIEMBIE K pazpaGdTl';lBaeMblM
. KOHCTPYKLWSIM H MOPALOK HX CCPTHQHKAHN _
| TpeGoBaHus K PasMELLEHHIO CHCTeM GOPTOBOLO o6opy OBaHUS
{ OCHOBHL ~ TEXHMYECKOH  ICTETHKM U xyuoxcecraenﬂoro
KOHCTPYHMPOBaHHMA
OcHOBBI HH(OPMALIHOHHEIX TEXHOJIOTHH
Opranu3alMOHHas CTPYKTYpa OPraHH3alus
HopmaTiBHO-TeXHHYECKAs JOKYMEHTALHA:
|~ HOPMATHBHO-TEXHUYECKas JOKyMEHTalHs 1o
IPOEKTUPOBAHUIO M CO3MaHUIO OGOPTOBOro 06OPYROBAHMSA
JETATENBHBIX allapaToB;
- MEXAYHAapOIHBIE CTaHOApTel B oOmacTd pa3paboTKu H
conpsxeHHs 60pTOBOro 000pyAOBaHHUS;
. —  OKMJaeMBIe YCTOBHS SKCIUTyaTAITMH JIETATE/TBHBIX aTapaToB;
~ CHCTeMa YTIpaBJICHHA 6€301aCHOCTHIO II0JIETOB




3.2.6. Tpynosas pynknns

Paszpalotka 3as1B0K U JOKA3ATENBHOI
JIOKYMEHTAIHH JUTS ABHAPETHCTPA
MeskIyHApOAIOTr0 aBHAIHOHHOTO
xomurera (MAK), mateprasioB s
Haumenosanne [cepTH(HKAUMM JETATEIHHOrO Aapara,
OOpPTOBOTO M HA3eMHOTO 0OOPYIOBAHMS,

|
!
{
| Vposens
I

HCXO/IHBIX JAHHBIX I PEKIIaMHOTO l
|
]

Kon 1 B/06.6! (nouyposen) 6
KBan#pHKALAH

[AcIIOPTA H MACIoPTa IKCIOPTHOIO
00JIKa

TpoucxoxaeHue TpyaoBoit , |
P ¢ Opurunan X 3aMMCTBORAHO U3 OPHIMHATA |

byngimm B P
Kon PeructpaunoHHblit
opuriHana HoMep
11podeccHOHANILHOrO
crannapTa

Tpynossie neficteus | GopMuposanne  cepTUdUKANMOMHOrO  Gasuca  JETATETHHOTO |
| ArMapara SRR o '
AHanu3  BBIUTOTHEHUS I[OpM nemoﬁ rOJHOCTH (aBHALMOHHBIX |

) Pa3pa60T1<a l’IpOdeMMbI CepTI/I(bHKaIU/IH TeTATENIHOro armapara .
PaspaGoTka MaTepualioB A1 [ONYYeHHs CepTHUKATA THIA
BO3AYIIHOTO CyaHa =~ e e

OcymectBnenue  mpoBepkd  OoproBoro  0o0OpYAOBaHHS  Ha

Paspa6oTka u odopmienne 3asBu B aprapeructp MAK Ha spyiauy
ONOOPHTENBHEIX MUCEM [T YCTAHOBKH HOBOTO 00OPYNIOBAHMA
Paspaborka ® odopMIeHHE AOKa3aTeNBHOX HOKYMEHTAIMM JUIA
aBuapeructpa MAK no rnaBHeIM ¥ BTOPOCTENICHHBIM H3MEHEHHAM .
THIIOBOH KOHCTPYKLUHH JI€TAaTeNpHOro ammapata B CBS3U  C
M3anueH 60pToBoro 000OpyIOBaHHA

Pa3paboTka CTPYKTYPHl HCXOJHBIX JAHHBIX i pa3pa6on<u
peKJIaMHABIX TIAaCOPTOB H MACIOPTOB 3KCIIOPTHOrO 06IMKa
PaspaGoTKa MCXOAHBIX [AHHEIX JUIA DEKIAMHOTO [acropTa
_9KCIIOPTHOTO 06J1HKa y4e6HO-TPEHHPOBOYHBIX CPEJICTB

PaspaGoTKa MCXOIHBIX J[AHHBIX JUIA DEKIaMHOTO [aclopTa
HOTO 00JIMKa TOCTAB/ISEMBIX CTEHAOB

a3paGOTKA MCXOMHBIX JAHHBIX JUIA PEKTAMHOTO  MAcIopTa
9KCIIOPTHOTO  OOJHKA [OCTaBISEMBIX CHCTEM  JI€TATEeNbHBIX
ammaparos .. S
PaspaGoTKa HMCXOIHBIX J@HHBIX A PEKIAMHOTO  NacropTa
9KCIIOPTHOTO ODJIMKA TOCTAB/NSAEMbIX JIETATENBHBIX aNNAPATOB
Heobxoaumele ymenust | Pa3pabaTpiBaTh KuHeMaTHYeCKME CXeMBI, OOILEE KOMITOHOBKU I
TEOPETHYECKHE YBS3KH OTHEIBHBIX 3IEMEHTOB KOHCTPYKIMH Ha
'OCHOBAHMY NPHHIIMIINANBHEIX CXEM 1 3CKH3HBIX IIPOSKIOB )
Pa3pabarkiBaTh UepTeKN WIH JJIEKTPOHHBIE MAKEThl M3/EIIUs o ero
COCTaBHBIX JacTed _ .

Pa3pa6aTMBaT5 CXEMBI, cneum}mxaupm 'BEIOMOCTH H TaGIHIIBL,
CHUTEJIEHBIE 3aIHCKH 110 CHCTeMaM GOPTOBOTO 060py/I0BAHHA |
_MEpTeXH CIOKHBIX JIETaned 1O  3CKH3HEIM

!
|
f

i




Heo6xoaumere sHaHUs |
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AOKyMeHTaM

Loa;mmus MaTeMaTHIECKHE wonenn CIIOMKHBIX CXEM ‘

HuTaTh ¢ MOHMMATE TEXHUYCCKYIO JOKYMEHTAIHIO Ha aHLIHECKOM

- 43BIKE 5

[Tpamersits unwpymeﬂmppm

|~ MONB30BATBCA CTAMIAPTIBIM MPOrPAMMHBIM  oDecTieyenmemM |

{1pH O)OPMIICHHH JOKYMEH TALHAH;

— TOJB30BATECK  CLAHAAPTHRIMH  TIAKETAMH  HPHMKIAUIBIX |

FIPOTPAMM [PH [IPOBE/ICHHH PACUETHBIX, KOHCTPYKLOPCKHX H |

TPOCKTHPOBOYHBIX PaboT, rpadnIeckom O(OPMIIEHHH IPOEKTA

IIpoeKTHpOBAHME  KONCTPYKUHMIl  GOPTOBOro  0GOpYAOBAHHES ;

| JIeTarTeNbHBIX alnapaTon S

 CocTa  KoMILTEKCA oopronom 000pPY/TOBAIIMS  JCTATEABIGIX

anmapatoB e e -

 CHCTeMBI  YNPaBJAIONINX,  UHJOTAKIO-HABHIAMMOHHBIX M |

INCKTPOIHEPLCTHICCKHX KOMILICKCOB

[TpoekTapoBaHHE CHCTEM 3AIHTBE

| [I[poeKTHPOBAHHE CACTEM KU3HEODECIICUSHHS

- [TpoexrupoBanme cnCTEM YHEPTOOOOPYIOBANHS

 [IMJI0TAKHO-HABATALHONHOE GOPTOBOE 0GOPYOBANKE NETATETBHBIX |

_anmaparos :

O630pH0 -[IPHIEBHBIE CHCTEMEL

I/Imbopmaum}mo W3MEPUTENbHbIE  CHCTEMbl M YCTPOHCTRA |

| MeTaTeNbHbIX annapaToB

- MUKpONpOLECCOpHBIE YCTPOHCTBA CHCTEM YNPABNEHHS
KommnnexcupoBanue HHGOPMAIMOHHEIX TPpUOOPOB
Meroayueckue MaTepuansl [0 TIPOEKTHPOBAHMUIO 60pTOBOl"0 |
060py0BaHus IETATENBHBIX armapaTOB

MeTo/p! IIPOSKTHPOBAHKS KOHCTPYKIIMl JIETATC/BHBIX ANNAPATOB K
f?_“OCHOBLI MCTpOJ‘IOl"HI/I |
OCHOBBI TEODHH MPOBEICHHA H3MEPCHHH MDY JKCIEPUMEHTAIILHBIX |
_paboTax :
'OcHoBel Teopml BepO}ITHOCTPI H MATEMATHYECKOH CTATHCTHKH
OCHOBBI TEOPHH ITPOYHOCTH o
ONIeKTpOHHKA H MquonpoueccopHax TEXHUKA
CXeMOTeXHHUKA U KOHCTPYHpOBaHUE HSMCpPITeIIBHbD( yCTpOHCTB

“Ocnom,x TEOPHH aBTOMATHIECKOr0 ynpaanemm _ ‘
OCHOBBI TEXHOJIOTHH MPOH3BOACTBa GOPTOBOrO o6opyzzorsaﬂn;1 "
JIETATCIIbHBIX annapaTOB :
OCHOBBI TEXHOJIOTHIECKHX npoueccoa BBITIOJIHCHUS pa60T o |
cucteMam 6opToBOro 06opy ioBanHs ” |
[IpuMeHACMOE TEXHONOTMYECKOe OGOpYAOBaHHME, OCHACTKA M |
UHCTPYMEHT _

OcHoBBI MaTepHanonezerm

OcHOBHBIE XapaKTEPUCTHKH KOHCTPYKITMOHHEIX MdTCpPIaJIOB

!
|
.
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: OCHOBHBIE XapAKTEPHCTHKI CHCTEM HA3EMHOIO 0OCITY>KUBAHUS
OCHOBBI 3PrOHOMHKI

f Teopus 1oao6us

' OcHoBBI TeopuH Kosebaruit

* OCHOBBI MCXAHHKU paspymumx

OcHOBBI TEOPHH YCTOHTHBOCTH KOHCTPYKLMi
Trrs! i KJACCh! JICTATENLHLIX AMIAPATOB _ |
TeXHUUCCKHE XAaPAKIEPHCTUKA M OPHULHEILL  paGoThl  CUCTEM |
GopTroBoro 0GopyAoBaHHs ;
Texuuvecke TpeGOBAIL, NPEIBABIAEMBIC K pA2pAOATHIBACMBIM |
KOBCTPYKLUAM H TOPSIIOK HX CePTH(UKALLM :
TpeboBanist K PA3SMELEHHIO cHCTEM DOPTOBOIO ooopyuonamm ‘
OCHOBBI  TCXHHYECKOM  OSCTETMKM  H  XYHOKECTBEHHOTO |
'KOHCTPYHPOBaHUS |

()pranngmmoxma cmyxr_xp_g ppraumzmumx -
HopMaTHBHO-TeXHHYECKAS JOKYMEHTAIHAS:

—  HOPMATHBHO-TEXHHIECKAN JIOKYMEH T o
IPOEKTUPOBAHMIO H CO3/AHHIO GOPTOBOrO 0OOPYAOBAHMS |
| AeTaTeNbHbIX AINAPaToB; f
~  MeXHYHAPOJHBIC CTAHEAPTHL B OONACTH pa3paboTKu M

CONpsDKEHHs GopTOBOro 060y A0OBaHMS;
~  OXHAAEMBIE YCIOBHS SKCTITyaTaLMH1 JIETATENbHBIX AlIapaToB;
-~ TEeXHHYECKHE TpeGoBaHH1, HPEABSBIAEMEBIE K
paspabareiBaeMbIM  KOHCTPYKIMSM, M NOPSAOOK  HX
cepTuhUKalHY; :
| - wMexnyHapoxusie crannaptei cepuu UCO;

- aBHAIMOHHLIE IIPABHIIa;

— HOPMBI JICTHO# FOJHOCTH;
|~ CHCTeMa ynpaBJeHus 6e30MacHOCTRO MOETOB

oy |
| XapaKTepHCTMKH | - R ¥

3.2.7. TpynoBas dpyHkumus

[Iposenenne pabot no o6yuenuto
CIIEIMATHCTOB JIETHO-HCMBITATENBHBIX U Vposens
HanmMeHoBanne |9KCIUTyaTHPYIOWINX OpraHu3auui B yactu | Kox (B/07.6] (nomyposews) 6
KoMITTeKca 60pToBOro 060pyIOBaHHS 1 KBaTHGHKALHH
€r0 MOJCUCTEM
ggzzﬁﬁmﬂeﬂﬂe TPyROBOM Opurunan X 3aMMCTBOBAHO H3 OpHIHHANA
Koa PeructpauHoHHsii
OpUrHHajla HOMEp
MpoQecCHOHANBHORO
CTaHjapTa

______________ : k L - ) }
| Tpynosbie neficteust | TloArotoBKka npe/IOKeHNuit A1 paspaGoTky nporpawy obyvenns |
L PaspaGotka 00ydalomUX MaTepHatoB MmO cucTeMaM OopTOBOTO |
1‘ '000py0BaHus B COOTBETCTBHH C IIPOrpaMMOit 00yIeHuUs




| HeoGxomumule yMeHuUs

Heo6xonuMele 3HAHUSA

Paspaom Ka npmcnw[u()uum‘( MdTepmmon

TIposejeine  0Bydenns CUCUHAIHCTOB JICTHO-HCITHITATCIBHBIX U
| OKCIUTYaTHPYIOIUMX OPranu3aiif ¢ NPUMCHCHHCM TeXHHYECKHX |
L cpeners  o0yueHHs HaBbikaM pabOTBI C cHCTeMaMy OOPTOBOrO |
OOOPYLIOBMM’[ . o e e e

Pa3paGaTeiBarh KiHEMATHHECKHE CXEMBI, OBLIHE KOMMOHOBKH M
| TEOPETHUECKHE YBA3KH OTACIBHEIX AJEMEITOR KONCTPYKIHI Ha :
| OCHOBANHH TIPHHITUITHAMBIIBIX CXEM H SCKH3UBIX NIPOEKTOB ;
Pd3p'16ATLIBaTb YEPTCIKU HIIH HIICKTPOHHBIC MAKCTH W3JIENHS H €ro |
- COCTaBHBIX “acTefi

L’}pdGaTBIBaTb CXeMbl, cucuu([)m(almn BCIOMOCTH I TAGMHIILI,
| TIOSICHUTEJIBHBIC 3aMHCKU T10 CHCTEMaM GOPTOBOro 000pyROBaHHS
f[’mpa(ia'mnam HEPTEKH  CIOKHBIX  JETAICH [0 ICKUHBIM |
JIOKYMECHTaM ;

CO?,}IZlB’lTB Mal‘C\dﬂTH‘lGCKHL MOI[CJ'l[r[ CHO)I(HBIX cXeM N
| duraTe M NOHAMATE TEXHUYECKYIO JOKYMEHTALHO HA AHITHIHCKOM
| M3pIKE
HpHMeHﬂTb HnCprucmap;m :
~ MOJIB30BaTBCA CTAHMAPTHBIM MPOTrPAMMHBIM ofbecineyeHnem .
LPH O(hOpMIIEHUH JOKYMEHTALIHH; :
| - [ONB30BATECS  CTAHJAPTHBIMH  [AKETaMH  TPUKJIANHbIX |
MPOrpamMM Py [POBEACHHH PACUETHHIX, KOHCTPYKTOPCKUX H |
MPOEKTUPOBOYHBIX PaboT, rpaduaeckoM opopMICHHH TPOEKTA

| OCHOBEI aBUALIMOHHOM MCUXOJIOTHH

 XapaKTepHCTHKH M NPaBHiIa SKCIUTyaTalldn TEXHHYECKHX CDEJiCTB
0bydueHHs
Meroponorust 00yueHH s JIETHOrO B TEXHUYECKOro COCTaBa

_ AnropuT™EI GyHKIHOHHPOBAaHHS 6OPTOBOro 060pyA0BaHHS
[IpoexTHpoBanHe  KOHCTpYKUu#  GopTOBOTO 060py}.IOBaHHﬂ
JICTATEIRHEIX alllIapaToB S ,
‘CocraB  KoMtexca 60pTOBOI‘0 oGopy,uonamm NeTaTeIbHbIX
annaparos . e e
CucreMbl  YHOpaBISIOMMX,  MHJIOTAXHO-HABUTALMOHHBIX M

Hpoemuposaﬂne CHCTEM 3aILMTEl
[IpoexTpoBaHHe CUCTEM ){(HSHCO6CCH€‘{€HI/M »
HﬂoeKTﬂHRQBaH?.IeY.‘.??!EI?M.?IES?ETOQG.OPYIIOBaHH“
i [Tenoraxo-HaBArauoHHoe 60pToBOe 0GOPYNOBAHAE JICTATEIBHBIX
| anrnaparoB

O630pHO-TIPHIENBHBIE CUCTEMBl
CHCTeMEI yIpaBIIeHHs BOODYKEHHEM ;
VHpopManMOHHO-U3MEPUTEIBHEIE ~ CHCTEMBl M YCTPOHCTBA
| IeTaTeNbHBIX alllapaToB

Mnxponpoueccopnme YCTPOHCTBA CHCTEM praBHeHHﬁ

| Kommuiexcuposatne nH(pOpMALHOHHBIX IPHOOPOB

| Merozuueckue MaTepuansl 110 OPOCKTHPOBAHMIO 60OPTOBOTO
{ oGopynonaHml JIeTaTeNbHBIX annapamB




! Meroum l[poex('l‘nponalm‘,{ KOHCTPYKI[HH JieTaTeNpHbIX aliaparos u

Oulom,l ME rponomu
i OCHOBBI 'LCOPUH TPOBE/ICIH H3MepelHil pH HKCICPHMCHTANBHBIX |

padorax o
OCHOBBI TCOpHH BcpoﬂTuouu  MATCMATHYECKO} CTATHCTHKH

| OCHOBBL TCOPHH IPOUHOCTH
i DmexTpouuKa i Ml/l[\p()l'lp()I(LCl.OpHa}I TEXHKA N
CXeMOTCXIHKA i KOHCTPYHPOBAHHE mmcpmenbnm‘( ycrpomTB -

[ BoproBple HpUGOPLI I Jlat YHKH IIEPBHYHOM uHopMaLay
OCHOBBI TEOPHH ABTOMATHYECCKOTO YIIPAB)ICHUS |
}()cnom,l TEXHONONIH 1POH3BO/ICTBA GOPTOROTO 0GOPYAOBAIUS [4

| JIeTATE.BIBIX alUNApATOB
- OCHOBEI  TCXHOOI'HHUECKHX npoueccou BBITOJIHEHAS PAGoT 110 |
cucTeMam GopToBOro 060pyAOBAHHA D
‘ [lpumersieMoe  TeXHOIOTHYECKOe OBOPYAOBAHHE, OCHACTKA M |
MHCTPYMEHT :
| OcHoBst Mdl‘epPhUIOB(,IleHHH
- OCHOBHBIE XapAKTCPHCTHKI KOUCTPYKIHOMHBIX MATCPHAIIOB
. OcHOBIIBIE XapaAKTCPHCTHKH CHCTEM HA3EMHOLI0 06CILY KHBAHMS
OCHOBBI DPrOHOMMKH
Teopus mopobus
OcHOBEI Teopuy KoneOanuit

|
|
.( OCHOBBI MEXaHHKH pazpymemm

‘OCHOBBI TEOPHH YCTOHYHBOCTH KOHCprKHHPI
B

| Tumsl i KI1accH! JIETATENBHBIX ANNap:

TexuHyecKue XapaKTepUCTHKH U npmxunm,r paGOTbI cHcTeM |
6opTOBOro 00OPYOOBAHHS
‘Texnuqecx(ue TpCGOBaHHx, npenmsnaemme K paspa6arbmaeMMM
' KOHCTPYKITHSAM, U TIOPANOK UX CEpTHHKAIAN

OCHOBBI TEXHHYECKOH ACTETHKH H XYHO)KGCTBCHHOI‘ 0
KOHCTPYHPOBaHHA

HopMaTHBHO-TeXHUHECKAT JOKYMEHTAIIHA:

—~  HOPMATHBHO-TeXHHYECKasA JIOKYMeHTalKs o
IPOEKTHPOBAHUIO X CO3NAHUIO GOPTOROTO 06OPYIOBAHMA |
JeTaTeNBHEIX aIapatos;

— MeXIYHapOHKIE CTaHAapThl B obnactd pa3paboTku o |
COIPSDXeHUs 6opTOBOrO 060PYI0BaHHS;

—  OXXHAAeMble yCIOBHA SKCILUTYaTallUH JIETaTeNIBHBIX anlaparos;

i
|
{
[
I
|
i
|
|
[
!
!
i
]

— MNpaBHJIa IO OXpaHe TPYAa;

— TtpeboBanus NpOTHBONIOXkAapHOi 6e3omacHoCTH;
~  TpeGoBaHus NPON3BOACTREHHON CAHHTAPUM;

- _cucTeMa ynpaBiIeHus 6e30IaCHOCTRIO MOJIETOB

. XApaKICPUCTHRH




3.3. O6obmednan Tpy/oBast PyHKIMsI

!Pyxonoucmo pabotaMu (1IPOCKTAMH) 110 1, ‘
paspaGorke KOMILIEKCA GOPTOBOrO ! |
Haumeitosanie |060PYAOBAHHS U €0 HOHCHCTEM JUTH i Ko 5 Cc | ﬁ&ﬁﬁmmﬂ 7
ABHALUMOHHEIX KOMLUICKCOB PasiM4HOro | t
fwasmasewen ] I
[TpoucxoxaenHe [ . - o
a606uen o Tpy/1oBoH {()purmmﬂ X | 3anMcTBOBAKO U3 OPUIHHANTA ]
yHKUHH
I KOII Pemc:rpaunox-mbfﬁ ‘
opuriHaia HOMCP
npo(heccHOHATBHOTO
CTraHfapta
Bosmosxusie Beayuuit urnketep
HaUMEHOBaHHMS Benyuuit koHctpykTop
HoJpKHOCTEH HauansHuk Gparast

Havaneunk naGoparopuu

Hauansnux otena

Hawanruux jetapramMesTa

HavanbHHK LIPOEKTHO-KOHCTPYKTOPCKOro ieHTpa

TpeGoBanust K Bricuiee 00pazoBanue — MpOrpaMMsl CICLUATATETA ¥ MaruCTpaTyphl
00pa3oBaHHUIO U Pexomentyercs 0GydeHHe 10 JOMONHUTENBHBIM [IPOheCCHOHATEHEIM
o6yueHuio IporpaMMam — NporpaMMam IOBBIIEHHS KBATA(HKALMY — He pexe

OJIHOTO pa3a B TP rofa

Tpe6oBauns x omeity | OmerT paboTs! B 06nacTH pa3paboTKH KOMILIEKCOB 60PTOBOro
TIpaKTHYECcKOi paboTel | 060pyAOBaHAS ABHALMOHHBIX KOMIUIEKCOB Pa3IMYHOIO Ha3sHaYeHHS
HE MeHee TpexX JIET Ha IIpeABIAyIeM KBATH(HKAHOHHOM YPOBHE
Ocobkie ycnoBus Bo03MOXXHBI OTPaHHYEHHUS, CBI3aHHEIE ¢ (hOPMOIE JormycKa K
JoIycka k pabote HH(}pOPMALHY, COCTABIAIONIEH ToCyJAPCTBEHHYIO TalHy

IIOHOJIHHTCHBHBIC XapaKTECPUCTUKH

HaumeHoBauue 6a30B0# rpynIisI JOKHOCTH
(mpodeccuu) UITH CIIENHANBHOCTH

OK3 PyxoBoauTenu cnenuain3HpoBaHHAIX

1222  |(MpOM3BOACTBEHHO- IKCIIyaTAlHOHHBIX)

noapasfeneHuii (cayx0) B IPpOMBINUIEHHOCTH

HamnMmeHoBaHHe JOKyMEHTa Kon

HH)KCHCpBI-SHCKTpOHHKH, HH)KCHEPEHI 1O CBS3H U

2144 pHOOPOCTPOCHHUIO
2145 WxeHeprr-MexaHHKH U TEXHOJIOTH
MAIIHHOCTPOCHUA
EKC - Benymuit nrxenep
- Benyimmii KOHCTpyKTOp

- HavasHHK HccaeoBaTeNbCkol 1abopaTopuu
- HayanbHuk TEXHHUYECKOrO OTAENA
| OKCO | 160100 |ABHa- 1 paKETOCTPOEHHE
160202 CucreMsl xu3HeobecrneueHUus 060pyI0BaHus
JIeTATENBHBIX aNiiapaToB
160400 |CucTemsl ynpaBneHUs JBHKEHUEM U HABHUT AU
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T [MHTerpupoBaHbIE CHCTCMBI JTETATENBHBIX
| 160600 PHP >
lanmapaTos

Asuauuo#bie npubopsl 1 u 5M€pHT€HbI{O-
BEIYHCITHTEIIBHBIS KOMIDICKCEI
|OnroTextmka

200103

220100 CI/ICTCMHLIH aHanm " yupannelme
Yupasicrue 1 HEPOPMATHKA B TEXHHUICCKHX
20201 2P bop
LP{C'I(JLV](XX - et s —
220203 ABTOHOMHBIE HHGOPMAIHONHBIC H YIIPaBIIAIOLIUe
LHC']UVI])I

220205 ABTOMATHUECKHE CHCTEMbI ynpaBne}mﬂ
230100 |MuhopmaTiika H BEIMHCIHTC/IbHAS TEXHUKA

33.1. Tpynosast pyHKnus

Pazpaborka ueprexeit, cxem |
DJIEKTPOHHEIX MOJEEH 0c000 CIIONKHBIX ;
Haumenosanue "CHCTLVI KOMILTIEKCOB H chcTeM boproBoro | Kox
|
i

[Ipoucxoxuenye TpyroBOH
(byHKULHH

| Tpynossie neficTBus

000pYAOBAHMS ABHAIHOHHEIX KOMILIEKCOB
PA3IATIHOTO HA3HATCIHA

|

| Yposetib

i (nosypoBenb)
| kpanudukaumu

C/0L.

OPHI UHajl X 3auMcTBOBalO U3 opuruHa.na [

Kon Perucrpanuotuslit
OpHUTrHHana HOMeEp
npoeCCHOHANLHOTO
CTaHpapTa

PaspaGoTka TeXHHYECKOro 3ajaHus Ha 0CO0O CHOXKHBIE CHCTEMBI |
6opTOBOro 000PY/0BAHHA -~ S
| PaspaGoTka KWHEMATHYECKHX CXeM, OOUIMX KOMIOHOBOK H
TEeOpeTHUeCcKasi YBA3Ka KOHCTPYKIMIT 0c0GO CIOXKHBIX CHCTEM
| GopToBOrO O0OPYIOBAHHA ‘
Pa3paboTKa TeXHHUECKOTO 3ajaHus Ha CTEHIBI MATEMATHIECKOTO U
[ONYHATYPHOTO  MONCIMPOBAHHL M  y4eOHO-TPEHHPOBOYHBIC

a3paboTKa TeXHHYECKOro 3aflaHus Ha CTEHIOBbIE HCIIBITAHUSI 0060
_CIIOXHBIX CHCTEM OOPTOBOTO 060PYAOBAHH )
Pa3pa6oTka TeXHHYECKOro 3aJaHMs HA JETHbIE MCIBITAHHS 0COGO
CIIOXKHBIX CHCTEM O0pTOBOTO 000pYAOBaHAS )
PaspaboTka 0COBO CIOXKHBIX TPEXMEpHBIX MOJeNel CHCTeM
60pTOBOrO 060PYIOBAHHS JETATENBHOTO allIapaToB
IpoBepka paGo4uX MPOEKTOB H KOHTPOJIb YEPTEKEH ITO cHCTeMaM
‘GopToBOro 060pyNOBaHHA - )
Pa3spaboTka MATEpUAIOB [0 MOJCPHH3AUMH HIH " MoAH(puKaLmK
JIeTaTe/bHOTO aNIlapaTa Ha OCHOBe AOKYMEHTAUUH 1o 0a3oBoMy
| KOMILTCKCY S
AHANMH3  HAyIHO-TEXHHYECKOTO  YPOBHA  OTCYECTBEHHBIX H
3apy0exHbIX pa3paboTok B 06macTH GOPTOBOrO pajodIeKTPOHHOTO
AHamu3 pHIHKA [0 [epCHeKTHBHEIM obpasmaM  ©Goprosoro
obopynoBanus

Heobxomumbie ymenus

Pa3pabatpiBaTh KHHEMATHYECKHE CXEMBI, OOLHEe KOMIIOHOBKHM H
TEOPETHYECKHE YBA3KM OTHENBHBIX 3IEMEHTOB KOHCTPYKUHH Ha




HeoGxojmmMbie 3HaRNS |
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OCHOBAILH ITpHHuHHH”LﬂBHle CcXeM " 3CKP[3HH‘( npoemoB
- PaspaGarsiBaTh TCPTEKH IH JIEKTPOHHBIE MAKeThl H3AC/HS W ero
| COCTABHLIX 9acteit ‘

"a3paGATHIBATS CXEMBI, CUSUH(HKALMH, BEXOMOCTH I T'i6.lml{b[
| IOSICHITE)IBHBIE 3ANHUCKH 110 CHcTeMaM OOpToBOro obopysoBanus
| PaspaGaTlBaTh UEPTEOXH CHOKHBIX JETaleil 1o C)LKHBHBIM

JIOKyMCHTaM . -

. CospaBars MaTeMaTHYECKHe Mouenn CITOZXHBIX CXeM

" UgtaTh M IOHAMATH TEXHHYECKYIO JOKYMEHTALMIO 11a AHTIHCKOM |

| 3bIKe 7 - B

[Ipumemnb HHCIpyMuiTapml :

|~ [OMB30BATBCA CTAMIAPTHBIM IPOIPAMMHUBIM 06CC1'[C‘ICHHEM
npu ohOPMIICHUH JOKYMCHTALHH;

—~ XIOMB30BATHCS  CTAIJAPTHBIMH  MAKSTaMH  TPHUKJIAMIIBIX |
IIPOrpaMM TIPH TIPOBEJCHUH PACUCTHPIX, KOHCTPYKTOPCKAX M |
POEKTHPOBOYHBIX paboT, rpaduueckoM OhOPMIIEHHH [IPOEKTA |

Hpoexmponamxe KOHCIpYKIuH  GoproBoro  oGOpY/OBAHHES |
NCTATENBHBIX anmaparoB s
CocTas  KOMIUIEKca 6op1030ro obopynoBaHUS  JICTATENBHBIX |
i alaparos N S R
CucteMbl  ynpaBAsiOmMUX,  NHIOTKHO-HABUIALUHOHHBIX W
_NEKTPOIHEPTECTHICCKMX KOMINIEKCOB o
OCHOBBI TEOpUH BEPOSTHOCTH ¥ MATEMATHYECKOH CTATHCTHKH

[IpoexTHpoBaHHE CHCTEM musﬂeoﬁecneqeﬂux o

ITpoexTHpOBaHHe CHCTEM 3ﬂgpr0060pynosaunx N
ITHI0TAKHO-HABHTAHOHHOE GOPTOBOE 0GOPY/IOBAHHE JIETATETBHBIX
annaparos .. SO —
‘0630pHO- l’[pHIIeHbHLIC CPICTCMI)I
CrHcTeMBI yrpaBleHds BOOPYXCHHEM
HudopMalMOHHO-H3MEPHTENEHbIE  CHCTEMBI M YCTpOWCTBA |
JIeTaTeNbHbIX anlapaToB

ITpoexTHpoBaHHE CHCTEM 3aLLUTHI - ]

‘vKOMHHCKCHpOBaHHe Hmpopmaunoxmbrx npuﬁopos o
MeToaudeckne MaTepUATHl MO NPOEKTHPOBAHMIO GOPTOBOrO.

OcHoBEI npoex’mposaﬂna KOHCTPYKUMIL JIETATENBHBIX aHIIapaTOB
MeToBI IPOEKTHPOBARHS KOHCTPYKIHI JIETATEBHEIX ANIIAPATOB |
HX CHCTEM

OCHOBHEIE KDUTEDHH TEXHWYECKOTO YPOBHS CHCTEM JIETATENBHBIX |
anmaparos ‘
MeToas! pacyera SKOHOMHYECKOHH 3¢q)ex'mBHocm

CraHzapTs! Ha nepefady HH$opMauuu

OCHOBHBIE 5TAllbl NPOEKTHPOBAHHA CAMOJIETA H TEPEdeHb paboT,
 BEITIOJTHACMBIX HA KK/IOM H3 ITAII0B

Merogudeckne MarepHansl HO MPOEKTHPOBAHHMIO JIETATeNbHBIX
alnmnaparoB e

| MeTonm: 06paboTkH ,uam{mx CHCTEM 60prr0Br>1x HSMCpeHPIH -
OcHoBBI METpOJIOTHH
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OCHOBEI TEOPHH MPOBEACHUA HIMEPEHUIH IPH HKCIIEPHMEHTAIBHBIX
pabotax
OCHOBHI TEOPUH TIPOUHOCTH

OJIeKTpOHHKA i MUKPONPOLECCOPHAs TEXHHKA

CXeMOTEXHUKA H KOHCTPYHPOBAHHE U3MCPHTEILHBIX YCTPOHCTB

BoproBsle 1ipuOOpsI M JATHHKH NepBAUNOH HHOpMAUMH

OcuoBst TCOPUH ABTOMATHYCCKOI'Q YITPABJIICHHS "

OCHOBBI TEXHOJIOTHH [IpOU3BOJACTBA 60pTOBOl‘O 060pyHOBilHH}( H
JIETATCNbHBIX alliapaToB

OCHOBBI TEXHOJIOTHIECKHX IIPOLECCOB BBUIONHEHHA paboT 110
cucremam 6opTOROro 060pyAOBAHMS o

[TpumMenseMoe  TEXHONOTHYCCKOE OGOPYHOBAlME, OCHACTKA K
MHCTpyMCUT , _

OcHOBBI MaTepHanoBeACHUS N

OCHOBHBIE XapaKTCPUCTHKH KOHCTPYKILIHOHHBIX MATCPHAIOR

OCHOBHBIE XaPAKTEPHCTHKI CHCTEM HA3EMHOrO 06CIy KHBAHHA

OcHOBEI JPIrONOMHKH

Teopust ogobust

OcHoBbI TeopuH KoseOaHHH

OCHOBBI MCXaHUKH paspyicHus

OCHOBBI TEOpHH YCTOHYHBOCTH KOHCTPYKIIHI

THITBI 1 KTacchl IETATENBHBIX anmnapaTros

Texunueckue XapaKTCPpHCTHKA W IIPHHIAIIBI paﬁOTbI CHCTEM
60pTOBOro 060PYAOBaHHS

OCHOBEI ~ TEXHHYECKOM  OCTETHKH M XY[OXECTBEHHOIO
KOHCTpYHPOBaHHS

OcHoBHBIE XapPAKTCPUCTHKHN CHCTEM HA3E€MHOI'0 OGGHY)KHBQHHSI

THnoBEIE TeXHHYECKHE pelieHuA, HCIIOJIb3yEMBIE B MPIpOBOﬂ
NIPAKTHKE aBHACTPOCHUA

OcHOBHbIE  NpHHIMABI  TOCTpoeHWs W paboTel  cHcTEM
aBTOMATH31POBAHHOTO MPOEKTHPOBAHHS

TenmeHnuu pa3sBUTHA XapaKTEpUCTHK OOpTOBOro 06OpyAOBaHMA
NEpPCHEKTHBHEIX  JIETATENBHBIX  alllapaToB M CHCTEM  €ro
o0cTyXiBaHHA

TenpeHnHu Pa3BUTHA XapaKTCPUCTHUK IEPCHEKTUBHBIX JIETATENBHBIX
anrnapaton

THIIOBEIE TeXHHYECKHE pelleHHs, HCIIONb3yeMble B MHpPOBOH
MPaKTHKE aBHACTPOEHHS

OCHOBEI DKOHOMHKH

OpranusanoHHas CTPYKTypa OpraHu3aniu ]

TpeGoBaHus DpOMBIIINEHHO} JKONOTAN

TexHomorus  00paboTkM  WHpOpMAMK C  HCIOJB30BAHHEM
BBIMHCIHUTEIBHON TEXHUKH

OcHOBEBI HH(OPMALLOHHBIX TEXHOJIOIHH

HopMmartuBHO-TeXHHYECKasA JOKYMEHTALIUA:
~ MEXKIyHapolHble CTaHAapThl B o6yacTH paspaboTkH H
conpspxeHus 6opToBoro 060pyHoOBaHu;

— HOPMAaTHBHO-TCXHHYECKas JIOKYMEHTalUs 10
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MPOEKTUPOBAHMIO M CO3AHHIO GOPTOBOro oGopy;[olsammT

JIETATENBHBIX alIIapaTos;

—~  OKHJ[aeMBIE YCIIOBUS SKCILTYaTALUH JIETATCILHBIX alaparos;

— TpaBHiIa TEXHWYECKOH M JICTHOH OKCrulyatamH —CHCTCM
60pTOBOro 0OOPYAOBAHHS;

—  TeXHHYECKHE TpeboBarns, IpebABIsIEMbIE K
pazpalaTsBaEMEIM  KOHCTPYKHMSM, H  [OOPSIOK KX
CePTHOUKAIIHH; \

|

. — TpebOBaHUS K PA3MCILCHUIO CHCTEM 0OPTOBOTO 06G0pYI0BAHIIS,;
—  aBUAaL{OUHBIE NPABHIIA;

— CHCTeMa yIpasjenus 6e30MacHOCTBIO NMOJIETOB

Hpyrue
| xapaTepucTuii

|
—  HOPMBIL JIETHOH T'OQHOCTH; I

|
: . ]

3.3.2. Tpynonan dyHkusu

b |

Opraru3sanus IpoBeJeHus
9KCIIEPUMEHTOB, UCIIBITaHHH U 0TPabOTKH VposeHs
Haumenosanne |cucteM 60pTOBOro 0060pyAOBaHHUS 11O Kou | C/02.7] (noayposens)
HaMpaBJIEHUsIM, aBTOHOMHO H B COCTaBe KkBaHUKaLUK
KOMIJICKCa
g;::;zzmneﬂne TpyRoBo# Opurunan X 3auMCTBOBaHO M3 OpUTHHANA
Kon PerucrpauuonHstit
OopHrvHana Homep
npo(pecCHOHANBHOTO
CTaHaapTa
TpynoBsie geiicTBUS Opranusauus ¥ KoopAWHALUs pa3paboTKH IpOrpaMM BCEX BHJOB

HCTIBITaHMI CHCTEM 60pPTOBOIO 060py10BaHHA

Pa3paboTka npeyioxeHUs 10 ONTHMH3ALHY [POrPaMM HCITBITAHHH

CornacoBanue MNporpaMMbl TPOBEAEHHS [PEJBAapHUTEIBHBIX H
MEXBEJOMCTBEHHBIX  HCIBITAHWHA  KOMIUIEKCOB  GoproBoro
obopymoBaHus

Paspaotka Meromux A OTpabOTKM M HCHBITAHHH CHCTEM
OOpTOBOro M Ha3eMHOro 060pyXOBaHHA

PaspaGoTka  OpefIoKeHHH 1O  CO3ZAHHIO U Pa3BUTHIO
9KCHEePHMEHTAIBHO-CTEHA0BOH 6a3bl OpraHH3aLHH

Opranmaunx H KOOpAHHALHA pa.3pa60’n<u TEXHHYECKUX 3alaHui Ha
CTCHABI MATEMATHYCCKOro H MMONYHATYpHOrO MOJCIUPOBAHAA H
IKCIIEPUMEHTANIBHBIC YCTAHOBKH

Koutpons pa3spaorkn MaTeMaTHUeCKOd MOAENH  mpolecca
(YHKIIMOHHPOBAHHUS CHCTEM

Kontpons opMupoBaHus nepeuHs DapaMeTpoB M TpeOoBaHHil k
aBTOMATH3UPOBAHHOMH 06paboTKe pe3ybTaTOB HCIIBITAHHIA

KoHTponp pa3paboTkKn MepeyHel MCHBITATENBHBIX CTEHIOB H
CpelICTB Ha3eMHOTO KOHTPOIs CHCTeM OOpTOBOTO M Ha3eMHOro
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obopyaoBaHHs

CornacoBaiue IepedHeil perHCTpHpYCMbIX IAPAMETPOB JUTS CPEJICTB |
OBBEKTUBHOrO KOHTPONISL HpPOBEUCHHS JICTHBIX M HAICMHbIX |
| McnpiTanmit

| Opranmsauys M KOHTPOTb IPOBENCHWS HAEMHBIX OTPABOTOK

GopToBOro 000pyIOBAHHS e

0OPTOBOrO U HA3EMHOI0 00OPYTOBAHHS

Opranusauus  paspaGoTKH  3akiioveuuil ia  amparypy 4
[porpaMMHOe O0eciieYeHHe CHCTEM | KOMIUICKCOB O0pToBOro
| 000PYHOBAHUSA UL IIPOBEEHNS MCIIBITANMA N
Oprannsais paspaGoTKi OTUCTOB, 3AKNIOUSNUIl i JOKA3ATeIbHOR
JIOKYMEHTAIHH IO Pe3yNbTaraM oTpaboTOK M HCHBITaHMH CHCTEM

VIBCPNICHHE IPOM3BOJICTBEHHLIX HHCTPYKIHH I 0TpaGOTKY
cucreM OOpTOBOro 000PYOBAHAS

COFJ’[&COBQHHC aKTOB MCIBLITAHHMA

| AHayi3 3anuceid CpencTn 06’LCKTHBHOFO KOHT[.)OJU[ U CHCTCMBI
R OOpTOBLIX PIBMCPCHMH

Auanu3s pe3ynb5TaToB MCIBITAITMH o

AHanuz H paszpaboTka npumo/xumu 10 cosepmencwonaxmxo
JIETHBIX M HA3EMHBIX HCIBITAHHIT JICTATENBHLIX almaparoB M HX
CHCTEM

Heobxozmumele ymMeHHs

PaspabaTeiBarh KHHEMATHYECKHE CXEMBI, OOLIME KOMIIOHOBKH H
TEOPETHYECKHE YBAKH OTHCIBHLIX DJIEMEHTOB KOHCTPYKLMH Ha
OCHOBaHHH NMPHHIMIIMANEHEIX CXEM U ICKH3HBIX MPOEKTOB

PaspabaTeIBaTh YePTEKU MU DJIEKTPOHHEIE MAKETHl M3JEIHA H €r0o
COCTAaBHBIX YacTel

Pa3paGaTeiBaTh CXeMbl, CHCHUM(HUKAUMH, BEXOMOCTH M TaOIHIBL,
TMOSCHHTEBHBIE 3AMUCKA 110 cHcTeMaM 60pTOBOro 000pyIoBaHHS

PaspaGaTeiBaTh HepTEXHM CHOXKHBIX JeTajlleif [0  3CKH3HEIM
JOKyMEHTaM

C03LlaBaTB MaTeMAaTHYECKHE MOJEIH CIIOKHBIX CXEM

Yurare ¥ NOHUMATh TEXHUYCCKYIO JOKYMECHTALIMIO HA aHI‘IlPlHCKOM
A3BIKEC

ITpuMeHATH MHCTpYMEHTapHI:
— II0/Ib30BaThCAd CTAHHNAPTHBIM IIPpOrpaMMHBIM obecieveHueM
IpH 0(OpPMIEHHH HOKYMEHTaNUH;
— MONb30BaThCA  CTAHHAPTHHIMH  IAKETaMH  IPHKIAJHBIX
[pOrpaMM IIpH IPOBEJEHMH PACYETHBIX, KOHCTPYKTOPCKUX H
TIPOCKTHPOBOYHBIX PaboT, rpaguieckoM oOpMIICHHH IPOEKTa

Heobxonumere 3HaHuA

OCHOBHbBIE TEXHUYECKHE XapaKTEPUCTUKH OKCIIEPUMEHTANIBHBIX
YCTaHOBOK

OcHOBHBpIE IPUHIIINEI IIPOBEJCHH: IKCIIEPUMEHTATBHBIX paboT

| IKCIIEPUMCHTAIBHBIX YCTAHOBOK

TexHuyeckKHe  XapaKTepPHCTHKH  OOBEKTOB  HCNBITAHMA |

[IpyHUMIBI  JKCHEPHMEHTANBHOH  OTPaGOTKH W METOJUKH
| TIPOBE/ICHHUA UCIILITAHMH cHCTeM GopTOBOro 060pyAOBaHHS

Metoast 06pabOTKH JaHHBIX H3MEPEHHUH

OCHOBHBIE XAPAKTEPUCTHKH CHCTEM HA3€MHOI'0 OGCHy)KﬂBaHﬂﬂ

IMopsanox oTpabOTKH U HCNBITAHUI cUCTEM GOPTOBOTO M HA3EMHOIO
obopyaosaHus
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OcHOBHBIE KPHTEPHH TEXHHUECKOrO YPOBHs CHCTEM JI€TATCIBHBIX
_anmapatoB N e o
TpeOoBanus 1O OOECHCUCHHIO MPOTHRBOMCHCTBHA UHOCTPAHBIM
TEXIIHYECKHM pa3BeIKaM o

IlpoexrtnpoBanye  KOHCTPYKiuit — OopToBoro  oGopy/loBaHUA
| IETATCJIGHBIX annaparos e
| CocraB  KoMIDICKCA GOPTOROrO  0GOPYAOBAHHSA  NETATE/BHBIX
AUrapaTon ] 4,, —_—
CHCTEMBI  yNPABAAIOLINX,  IMIOTIKIIO-HABHIALMONHBIX X |
HAEKTPOIHEPIETHUCCKHX KOMIUICKCOB

QcHOBBI TEOPHH BEPOSTHOCTH H MATEMATHUECKOH CTATHCTHKIH

S

TpoexTnpoBaHue CHCTEM 3amMIBl

TTpoexrupopanue CHCreM XKH3HE00CCTIEUEIHs
[TpoexTuposanme CHCTEM J11EProobopyOBaHUA
[unoTaxHo-HaBUralHONHOE 60PTOBOE 0GOPYHOBAHHE JETaTeIBHBIX

_anmnaparosn

O030pHO-NPULIENLHBIE CHCTEMEL
CucTeMbl yIpaB/eRUs BOOPYKCHHEM
MudopMallMORHO-U3MEPHTENBHBIE  CHCTEMBI M yCTpoHCTBa
JICTATENBHBIX AIApATOB
MuKpONPOIECCOPHEIE YCTPOHCTBA CHCTEM YIIPABJICHHS
Kommiexcipopanye HHOOPMALMOHIBIX IPHOOPOB

Meroauueckue Matepuanbl IO IIPOEKTHPOBAHHUIO  OOPTOBOro
000pyI0BaHHA TIETATENBHBIX ANapaToB

OcHOBEI IPOEKTHPOBAHUSA KOHCTPY KLU JICTATENBHBIX alIIapaToB
MeTo/1bl NPOEKTHPOBAHHA KOHCTPYKIUH JICTATE/BHBIX aNllapaToB U
HX CHCTEM o |
OCHOBHEIE KPUTEPHH TEXHHYECKOTO YPOBHS CHCTEM JIETATENBHBIX
anmaparos

Merop! pacyera JKOHOMHYECKOH 2 PeKTHBHOCTH

CranpapThl Ha nepefady HHbopMaIH

OcHOBHBIE 3TallBl NPOEKTHPOBAHUA CaMoOJeTa H IepedeHb pabor,
BBIIIOJTHAEMBIX Ha KAX/I0M U3 3TalloB

Mertozuueckde MarepuManbl [0 NPOEKTHPOBAHMIO JIETATENBHBIX

annaparoB S
Metozap! 00paboTkH JAHHBIX CHCTCM 60PTOBBIX H3MEpEHHH

OCHOBBI METPOJIOTHH

OCHOBBI TEOPHH MPOBEACHHS] U3MCPEHUH NMPH SKCIECPHMEHTAIBHBIX
paborax

OCHOBBI TEOPHH MPOYHOCTH

OJIeKTPOHNKA K MHKPOIIPOIIECCOPHAs TEXHUKA

CxeMOTEXHHUKA i KOHCTPYHPOBAHHE H3MEPUTENbHBIX YCTPOHCTB
BopToBsie mpuGOpEI ¥ JaTYHKY NCPBUYHON HHQOPMALNK

OCHOBBI TEOPHH aBTOMATHYECKOTO YIIpaBIeHHS

OCHOBBI TEXHOJIOIHH MpOH3BOJCTBA GOpTOBOrO 0GOpPYHOBaHUA H
JIeTaTeNbHbIX ANNapaToB

OCHOBBI TEXHOJOTHYECKHX IIPONECCOB BEHIIONHEHHS paboT mo
cucteMaMm 6opToBoro obopyAoBaHuUs

[TpuMeHseMoOe  TEXHOJIOTHYEeCKOe o0OpYNOBAaHHE, OCHACTKa H




HHCTPYMEUT
| OcHOBBI MatepHayoBeNCHMS
 OCHOBHBIC XAPAKTEPHCTHKH KOUCTPYKLIEOHHBIX MATEPUAIOB

 OCHOBHEIE XAPAKTEPUCTHH CHOTCM IIAICMHOT0 OOCYKHBANA |

OCHOBDI 9PrOHOMHKH |
 Teopusnonobust
OcHoBEI TeOpuH KoneDaumit
OCHOBHI MEXAHHKIH PA3pyMICIUHs

OcHOBBI TEOPHH YCTOHUHBOCTH KOHCTPYKIH

Twnbl 1 KTacesl JICTaTeAbHBIX ATNIAPATOB o )
Texiyeckue XapakIepHCTHKH IT NPUHUEHIGL PabOThl CHCTEM
Goprosoro ofopynosanust
QcHoBbl TEXHHYECKOH CTETHKHY u XY LOXKECTREHHOTO
| KOHCTPYHPOBaHHS o

OCHOBHBIEC XapaKTEPHCTHKH CHCTEM HA3EMIOTO OGC/IY KHBAHMUS
TuroBpie TEXHHYECKHE PCLICHHS, HCIOJNL3YEMblE B MHPOBOR
[IPAKTUKE ABUACTPOCHHS e
OCHOBHBIE  TPHHIMIBL  [OCTPOCHHA W pabOTH  CHCTEM |
ABTOMATU3MPOBAHHOIO MPOEKTHpOBAHUS
TeHAeHUHH pa3BUTHS XapaKTepUCTHK GOPTOBOrO 00OpPYHOBAHUS
NEPCHEKTHBHRIX  JIETATENBHBIX  AllIapaTOB ¥  CHCTEM  ero
00CIy)KHBAHMSL o

TeHACHINN pa3BUTHS XapaKTEPUCTHK NEPCIEKTHBHBIX JIETATENbHEIX
annapaToB

TUmoOBBIE TEXHMYECKHE pEHICHMS, HCIIONb3yeMble B MHPOBOH
NPAKTHKE aBHACTPOCHUS
OCHOBBI 3KOHOMHKH
OpraHu3alHoHHas CTPYKTYpa OpraHU3aliu

Tpe6oBanus NPOMBILLICHHOH SKOIOTHH

Texnomorus  obpabotku HHGOpMALMH C  HCIONB30BAHHEM
BBIYHCITHTENLHON TEXHHKH

OcHoBBI HHAOPMALHOHHBIX TEXHONOLHH
HopMmaTuBHO-TeXHHYeCKast JOKYMEHTALUS:

— MEXIyHapojHBle CTaHAapThl B obnacTd pa3paboTku U
CONpsDKEHHA 6OPTOBOro 060py[OBaHUA,;

— HOPMATUBHO-TeXHHIECKAST JOKYMEHTAUMS o
IIPOEKTHPOBAHHIO M CO3MAHMIO GOPTOBOrO 0O6OPYHOBAHHSA
JIETATENIBHBIX aNlNapaTos;

—  O0XHIAEMbI€ YCIOBHSA 3KCILTyaTallHH JeTaTebHBIX alapaToB;

— MpaBHIa TEXHHYECKOH M JieTHOM OKCILTyaTallHd CHCTEM
GoptoBoro oSopyoBakus;

— TEXHHYECKHUE TpeGoBanusl, [IpeBABIAEMBIC K
paspabaTblBaéMBIM  KOHCIPYKUHAM, 9  IOpPZAOK  HX
ceprudukanuy;

~ TpebGOBaHMA K Pa3sMELLEHUIO CHCTEM GOPTOBOro 000y IOBAHS,
— TpebGoBaHMA NPOTHBONONKAPHONH GE30NACHOCTH;

— [paBHJIa IO OXpaHe TPy[a;

— TpebOBaHKSA NPOU3BOACTBEHHO CAHHUTAPHY;

— CHCTEMa yIpaBlIeHHs 6e3011acHOCThI0 OJIETOB




 lpyrue
| XapaKTePUCTHKH

3.3.3. Tpynosast pynxust

Oprafu3anud pa3paboTki IPOrpaMMHOL0
ofecreyenya Ipu pa3paboTKe KOMILIEKC Vposens
Haumenosanie |GOPTOBOrO 000PYNOBAHHUS U CTO Ko 1 C/03.7| (nonyposetib) 7
[IOACHCTEM IS aBHALMOHHBIX
KOMIUIEKCOB Pa3jIMYHOT0 Ha3HAUEHs|

KBANHD KA

[MponcxoxkaeHHe Tpyn0BOiH
(QyHKuHH

Opuruuan X 3auMCTBOBAHO N3 OPUIHHATL

Kox PericTpauoHnslil
OpUIHHAia Homep
1podeccHoHANBHOrO
CTaHfapta

Tpynoseie meiicTaua

Oprauuszanus paboTsI 10 HUTCIPALKY IIPOrPAMMHOTO OOECIICUCHHS
| cOpa3pabOTHHKOB IPOCKTA o o
Oprauuszanus ¥ KOHTPONbL PaboTHL 1O CO3LAHMIO MATEMATHYECKOH

MOZCJIM Iipoliecca (BYIKIHOHUPOBAHHS CHCTEM
Opranusanys 4 KOHTPodab pafoTsl 10 pa3zpaboTke J'[OI‘HI(HAH_‘
nporpaMMbl  (DYHKIFIOHHPOBAHMSL  KOMIUICKCOB  OOPTOBOro
obopynoranus

KoHTpone  mpUMEHEHHsS  IPOrPaMMHOTO  0O6GecIedeHHs A
paspabotku TpeboBanuif Ha (pyHKIHOHHPOBAHHE

CornacoBaHue MPOTOKONOB HH(GOPMAIMOHHOrO B3aHMONEHCTBHA
CHCTEM

Oprauusagus W KOHTpOJb  pa3spabOTKH  alrOPATMHYECKOTO
ofecreyenns peXXUMOB paboTsI cucTeM 60pToBOro 060pYAOBaHHS
Opranuszainus 4 KOHTPOJD pa3paboTiH crennduxanmit tpeboBanni k
nporpaMMHOMY 00eCIIeYeH IO

Opranuzaiys pa3paboTKH TECTOB

Opranusauus pa3paboTKH CONMPOBOJAUTENIBHOM HOKYMEHTAUMH Ha
pa3paboTKy IporpaMMHOro obecreyeH s

Opradusaguss  paboTel 110  pa3paboTke KOHCTPYKTOPCKOH H
SKCIUIyaTallHOHHOH JOKYMEHTAllMM HA M3IEIHA  COOCTBEHHOH
pa3paboTki

HeobxoauMsle yMeHHs

PaspabareiBaTh KHHEMATHYCCKUE CXEMBI, OOLIHEe KOMIOHOBKH H
TEOPETHYECKHE YBSI3KH OTIENIBHBIX DJIEMEHTOB KOHCTPYKUHMH Ha
OCHOBaHHHM NMPUHIHIHAIEHEIX CXEM H 9CKU3HBIX IPOEKTOB

Pa3paGaTbIBaTh YEPTEXH HIH JIEKTPOHHBIC MAKETH M3JENHA H €r0
COCTaBHbIX yacTelf

PaspaGareiBaTe CXeMbl, CHeUM(pUKALUHM, BEIOMOCTH M TaONHIBL,
MOSICHUTEBHEIE 3aIIHCKH 110 chcTeMaM 60pToBOro 060py0BaHUA

Pa3paGatrsiBaTh 9EPTEXMU CIOXKHBIX JIETalell 10 3CKU3HBEIM
JOKYMEHTaM
Co3ziapaTh MaTeMaTHYECKUE MOJIENH CIIOXKHBIX CXEM

YutaTh U [TOHKMATh TEXHUYECKYIO JOKYMEHTAIlUIO HA aHr. JIMACKOM |

SI3BbIKE




| [ Tlpusensitn nicTpyvenTapuii:

g —  (0JIB30BATECA CTAHZAPTHBIM 1IPOIPAMMHBIM OOCCIICYCHHEM

‘, [1pH OOPMICHHH JOKYMEHTAIHH;

| - [ONB30BATECA  CTAHMAPTHBIMH — HAKCTAMM  ITPUKJIA/IHBIX
[IPOrpaMM [IpH IIPOBCACHHH PACUCTHBIX, KOHCTPYKTOPCKHX H
IIPOCKTHPOBOYHBIX PaboT, rpaHYeCKOM O(OPMIIEHHH IIPOEKTa

Feobxostble 3uanus | OCIOBAL  OGBEKTHO  OPUCHTHPOBIHIOTO  LPOTPAMMHPOBAHHS K

XHOJIOTHI Pa3paboTKH IPorpaMMHOro obecnedenus

OCHOBBI H MCTOADI TECTHUPOBAHILL

~AJropuTMEL (b quuoﬂnpoBaum_!»(i_opTouoro obopyoBaHus

Hpoucmposd}me KOHCTPYKLt  OoproBoro o6opyuouamm
NETATEBUEIX ANTAPATOB
Cocras  KoMIuiekca 60pmnoru obopynoBanus  JIETATENBHBIX
ANNapaToB -
CHCTeMBl  yNpaBifiOWHX,  [HIOTAXKHO-HABMIALUOHHBIX  H
3IEKTPOIHCPreTHICCKHX KOMIITEKCOB.

OCHOBEI TCOPHH BEPOSTHOCTH M MATCMATHUECKOH CTATHCTHKH

Hpoemupona}me CHCTEM 3AIIHUTBL

ﬂpoemupmzamre CHCTEM )KH3HLQ§€CHC‘I€H 159

[Tunoraxio-HaBHrALIHOHIIOE 60p’l‘0BOC oGopynonaHne JETaTeNbHBIX
annapaTos
O0630pHO-IPHIIENBHbIE CHCTEMBI

WHdopMalmoHHO-H3MEPUTENBHBIE ~ CHCTEMBI M YCTpOHCTBa
JIETATCJIBHBIX arlliapaToB

MuKponpoiieccopHbIe yCTpOHRCTBA CHCTEM YIpaBICHUS
Komiuiexcuposanue uH(pOpMaoHHBIX IpuGopoB

Mertonudeckde MarepHaasl [0 ITPOEKTHPOBAHHIO 6GOPTOBOrO
060pyI0BaHHUS NETaTENBHBIX alIapaToB

OCHOBBI IPOEKTHPOBAHMS KOHCTPYKLIHH TeTaTENIHBIX allapaTos
MeTosl MPOEKTHPOBaHMS KOHCTPYKIMI NeTaTeNbHbIX anIapaToB H
UX CHCTEM

OCHOBHbIE KPUTEPUM TEXHHYECKOTO YPOBHS CHCTEM JIETATEIBHBIX

aInnaparoB
MerToap! pacuera 9KOHOMH4ECKOH 3dipeKTHBHOCTH

CrasapTH! Ha epefady uHdopMaluu

OcHoBHbIe 3TallBl TMPOEKTUPOBaHHUA CaMoJieTa H IIepedycHb pabor,
BBIIOJIHACMBIX Ha KK/IOM U3 5TaloB

Mertompyeckne MarepHaibl M0 NPOCKTUPOBAHUIO JIETATEABHBIX
annaparos

Merost 06paboTKu JaHHEIX cHCTeM OOPTOBBIX H3MEPEHHIT

OCHOBBI METPOJIOTHH

OCHOBBI TCOPUM TIPOBEACHMS W3MEPEHHI NPH JKCIEPUMEHTANBHBIX
pabotax

OcHOBBI TEOpUH IPOYHOCTH

DIIeKTPOHUKA H MHKPONPOIECCOpHAdA TeXHHKA

CXeMOTeXHHKa ¥ KOHCTPYHPOBAaHHE H3MEPHUTENBHBIX YCTPOHCTB
BopToBeie npuGOpkI B JATYHKY NIEpBUYHOM MHpOpMaLuu ]




[ OCHOBBI 1eopm{ aBTOMATH1CCKOI'0 ynpaﬂnemm

.
|
|
|
L.
i

_JICTATCIRHBIX AUMAPATOB
| cucTemam 60pTOBOTO VOOPYIOBAH S
MHCTPYMEHT

Ocrosst MaTepHaIIOBe; Lemm
OcHOBHbIC XAPAKTEHCTAKH KONCTPY KIYONUHLIX MATCDHAIIOB

 [IPAKTHKE aBHACTPOCHUS
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"OCHOBBI TEXHOJOTHH IIPOH3BOJCTBA doproBoro obopymoBaHUs s

OCHOBBI  TEXHOJIOTHUECKUX H]JOHCCCOB BBEIIOJTHCHUA pab_OT o

[pumerdemoe  rexaonornyeckoe oGoOpyHOBaiie, OCHACTKA H

OCIIOBHHC XaAPaKTEPUCTHKH CHCTEM HA3CMHOr0 OG(LJ}Y)KHBB.HHH

OU{OBLI | OPTOHOMUKH

Teopus mopobust

‘Ocnoper Tcopuyt xostebanuit |

- OCHOBEI MEXAHHKH paspymcﬂml 3
 OCHOBBI TEOPUH YCTOMYUBOCTH KOHCT pymum

_THIIBI 1 K/TACCHT JIETATENLHBIX ALTAPATOR .
TeXiyeckHe XapaKTEPUCTUKW K IPHIUMIEL  paGOTHI CUCTeM
Goproporo obopyjoBawus
OcCHOBBI ~ TEXHUYECKOH  OCTETHKM  H  XYHOXKECTBEHHOrO
 KOHCTPYHPOBAHUS

| OcHOBHBIE XaPAKTEPUCTHKH CHCTEM HA3eMHOTO 0OC/Y KHBAHHS
| THIOBBIE TEXHIYECKHE pelEeHHs, MCIOAB3YEMBIE B MHpPOBOH

OCHOBHEIE TNPHHUIHIIBL NOCTPOEHH H pa60Tm CHCTEM
ABTOMATH3MPOBAHHOIO NPOCKTHPOBAHMSA

| anmapaToB

TeHICHIMM pAa3BUTHS XapaKTCPHCTHK OOPTOBOrO OOOPY/IOBaHHS
[EePCIeKTHBHBIX  JIETATeNbHBIX  aHmapaTtoB H  CHCTEM  €ro
| o6cnyxuBanus

| TenmeHUMN pasBHTHA XapaKTEPHCTHK IICPCIICKTHBHBIX J€TATENbHBIX

TumoBble TeXHHYeCKHe peIlelds, MCIONB3yeMble B MHpOBOH
MPAKTUKE aBHACTPOCHHUS

OCHOBBI 3KOHOMHKH R

OpraHusalHoHHAs CTPYKTYpa OpTraHu3atuu

TpeboBanus MpOMBIILIEHHOH 3KOJIOTHH

Texnonmorus  obpabotkn  MupopMaumd € HCIOIB30BaHUEM
BBIYMCIIUTENIBHOM TEXHHKU

OcHOBBI HHPOPMALMOHHBIX TEXHOJIOTHH




m()pMaTHBHO-TCXHH‘ICCKaH JIOKyMERTAIUL:
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~  MeKIYHApoONHBIE CTanaapTsl B obmactu paspaborku
cofipmxeHHs 6opToBOTro 060pYIOBAHAS;

—  HOPMaTHBHO-TEXHHYECKAs JIOKYMEHTAIUS 1o
IIPOEKTHPOBAHHIO M CO3JAHHMIO GOpTOBOro 0GOPYHOBaHML
JICTATENBHBIX allapaTos;

-  OXHOAEMDIE YCIOBHSA DKCIUTyaTaLlMH JICTATENbHBIX AllIapaTos;

~ TMpaBMIa TEXHHYECKOH H JICTHOH OJKCIUIYaTraluH CHCTEM
GopTosoro 0OopyIOBAHHU;

—  TCXHHYCCKIIE 'Tpe6OBal']lTﬁ, NPEeADABIIACMbBIC K‘
paspabalbiBacMblM  KOHCTPYKLIMSAM, M [OPSAOK  HX
cepTH(hUKALHMIL;

~  TpeGOBAHHA K PA3MELIEHHIO cHCTeM GOPTOBOrO 060pyI0BAHIL;
~ CHCIEMa YNIpPaBIeHHs 0¢3011aCHOCTLIO TOJICTOB

| Hpyrue
| xapaKTepHCTHKH - ) e
3.3.4. Tpyxosas dynxmus
PaszpaboTka MaTepHaIOB TEXHHIECKOrO
[IpeJIIOKEHHUSA, ABAHNIPOEKTA, ICKU3IOro
[IPOEKTA, MAKETa H TEXHHIECKOrO POCKTA Yposens
HaumeHosahke |JIETATEJIBLHOrO AINapara, ero Koa |C/04.7| (nopyposens) 7
MOIECPHH3ALUY HIH MO (HUKaItHH 110 KBaJIHGHKALHM
HanpaBieHUsM (110 60pToBOMY
000pyA0OBaHHIO)
[TpoucxoxaeHue TpyROBOH
by Opwurunan X 3aUMCTBOBAHO M3 OpMIHHAA
Kon PerucrpalmonHstit
OpurrhHana HOMEp
npo)ecCHOHATBHOTO
CTaHaapta

Tpynossie feficTBHS

AHamu3  HAyYHO-TEXHUYECKOrO  YPOBHS  OTEYECTBCHHBIX H
3apyGexHBIX pa3paboTok B ofiact GOPTOBOTO PAAHOIEKTPOHHOTO
000pyjoBaHuA

AHaig3 KOHKYPEHTOCHOCOOHOCTH JIETATENBHOIO annapara

Pa3paboTka MCXOAHBIX NAHHBIX I NPOEKTHPOBAHHA KOMILIEKCA
GOpTOBOrO O6OPYAOBaHHS JIETATELHOTO anmapara

Pa3paboTka HCXOAHBIX [aHHBIX JUISL pacyeTa HKOHOMUYECKOH
9 GeKTHBHOCTH SKCILTYATALUH JIETATENHHOrO anapara

PaspafoTka HCXOAHBIX JaHHBIX JUIA pacdeTa XapaKTEPHCTHK
HAJIEKHOCTH, GE30IIACHOCTH ¥ DKCIITYaTAHOHHOH TEXHOIOTHYHOCTH
xommekca Goprosoro 06opyosanus

PaspaboTka MaTeMaTH4eCKOH MOJIENIH PacyeTHOH 3a1auu

PazpaGotka MATEMATUYECKOH MOIENH nporecca
(bYHKIIMOHUPOBAHHS CHCTEM

Bruonnedne pacuetoB ueneBod 3()EKTHBHOCTH U DPEXHMOB
IIPUMEHEHHS JIETATENBHOTO anapara

BrinonHenue napaMeTpHYecKUX U ONTHMU3ALMOHHBIX PacyeToB IO
BBIOODY PAIMOHANBHBIX [aPaMETPOB JIETATebHOrO afinapara u ero |




CHCTEM I10 CYLICCTBYIOUUM MCTOLHKaM

CosmectHOoe  (MEXMPOQECCHOHANBHOC)  TPOBEJEHHE  PACUCTOB
60¢BOit 3(hpeKTHBHOCTH H PEHHMOB HPUMECHEHHS JICTaTeNbIOro
anmapara

CopMecrHoe  (MEXMOPO(CCCHOHANBHOE)  HPOBEACHHE  PacUeToB
X4PaKTEPUCTHK 3aMETHOCTH

CosmectHoe  (MEXMPO(ECCHOHANBHOE) — HPOBEHCIIE  PACICTOB
IKOHOMHMYECKOH  3((eKTHBHOCTH JKCIUIyaTalHy  JETaTeNbuoro
anrapata, PacueToB Mo ceOECTOMMOCTIH IICPEBO3OK

ITonrotoBKa  METORHYECKOrO  pPYKOBOACTBA Ul pacyera
XapaKTEPHCTUK HAAEKHOCTH, GC30ICHOCTH Y DKCIUIYaTAHOHHOM
TEXHOJIOTMYHOCTH B YaCTH KOMIUTEKca GOpToBoro 060pyRoBaHus

[logroToska  METOAMYECKOr0  DYKOBOJACTBA /Ul pacuera
TPAHCIOPTHBEIX ~ M BBICOTHO-CKOPOCTHBIX XapaKTePHCTHK
JIeTaTeNbHOrO anmnapara

[MoxroToBka METOAHYECKOIO pPYKOBOJICTBA [0  OOECHEYEHHUIO
CTOMKOCTH JCTATENBHOTO AalmapaTa K BO3ACHCTBHIO BHEIUHHX
(hakropos -

[TonroroBka METOHMHYECKOTO pPyKOBOJCIBA MO  obecrneyenuio
JKMBYUECTH JIETATCIBHOTO alltapata

ABanu3 HOTyueHHBIX pe3yNbTaToB IPOCKTHPOBAHHUS

Heobxomumsle ymeHus

PaZpaGaTBIBaTB KHHEMATHUCCKHE CXEMDI, 061111/16 KOMIIOHOBKHY H
TECOPETHIECKHUE YBAIKH OTJC/IBUBIX OJJICMEHTOB KOHCprKLlHﬁ na
OCHOBAHHH NPUHIUIHAIBHLIX CXEM H ICKH3HBIX TPOCKTOB

Pa3paGaTsIBaTh YEPTEKU HIH DIEKTPOHHBIC MAKETHI U3HENHSI K €ro
COCTaBHBIX YacTei

PaspaGarrsiBaTh CXEMBI, CHCUM(HKAUK, BEJOMOCTH H TaGJMIEL
IOSICHUTEJIBHBIE 3aIUCKH 110 cHcTeMaM 60pToBoro 06opyoBaHus

Pa3pabareiBaTh YepTeXXH CIOXHBIX JETalefl 10 3CKU3HBIM
JOKyMEHTaM L

CosaBaTh MaTeMaTHYECKHE MOJICTIH CIOXKHBIX CXEM

YuTaTh M MOHAMATH TEXHH'CCKYIO JOKYMEHTAUNIO HA aHT. JTHACKOM
A3BIKC

IIpumMeHsTs HHCTPYMEHTApHA:

— [0JB30BAaTBCA CTaHJAPTHBIM NPOrpaMMHBIM obecnedeHueM
pe 0GOPMIIEHHH JOKYMEHTALUH;

— TONB30BATBCA [POrpaMMIIBIM  OOECIeYeHHEM MOAEPKKH
pa3paboTKu 6OPTOBOTO HPOTPaMMIOro 0OeCeYeHHUA;

— [ONB30BAaTHCA  CTAHJAPTHHIMM  [aKeTaMH  HPHKIAJHBIX
[pOrpaMM IpH NPOBEACHUH PAacYETHHIX, KOHCTPYKTOPCKHX H
MPOEKTHPOBOYHBIX pabor, rpaduueckoM opOpPMICHHH IPOEKTa

Heobxoaumele 3HaHHS

TeHAeHUUH pa3BUTUA XapaKTCPUCTHK OOPTOBOro 0OOpYyHOBaHHS
NEPCHEKTUBHBIX  JIETATENLHBIX — annapaTtoB W CHCTEM  €ro
obciyxuBaHuA L

OCHOBHbIE  XapaKTepHCTHKH  ClENManbHOTO  00OpYNOBaHHS
JIETaTeNIHBIX aMapaToB o

MeTops! pacueTa 60€BOit 2P (PeKTHBHOCTH

Meroas! pacuera 3KOHOMHYCCKO#H 3 exTrBHOCTH

Me’I‘O,[[LI pacyeTa JETHO-TEXHHYICCKUX XapaKTCPHUCTHK

MeTomBl  pacyeTa  MacCOBO-WHEPIMOHHBIX  XapaKTepHCTHK
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i JICTATEJIBHOrO allapara

MeTompl  ofecmedeHns U pacuera  JONYCTUMON  LEHTPOBKH
JICTATENIHOTO ANNAPATa, BINSIIHE DKCTIIyaTallHOlHEIX Orpannieynit
XapakTepUCTMKH  CAMOJICTHBIX — TEXHHYECKHX  YCTPOHCTS,

00cCIIeUUBAONIMX  3aIPY3KY-BHITPY3KYy, MEPCMCILEHHE BHYTPH |
caMoNeTa, YCTAHOBKY W (DHKCAIMMIO [PY30B HA JETATCIBHBIE |
annaparbl PasHYHbIX THIOB

\

. |
NICTO}IHKH pacydera Xapaxrey )HC [ H K IICTJ [EJILHOI'O anmapara 11pH }
| BRINOJIHEHHH COCUHMAIBHBIX 34l J
|

| ITprBUMOBL ¥ METORB! obecrieuerust Hdr(elmocm 0e30TKA3HOCTH
‘ _pecypcoB cHCTEM OOpTOBOIo 0OOPYAOBAHKS

[TpHHIHMIEL  TEXHUKO-IKOHOMHUCCKOIO  0OOCHOBAHHUA cosgam |
cHCTEM DOPTOBOIO 060PYIOBAIHS N
 MerTojipl 0BeCIeueH s IOMCXO3ANHIICHIOCTH # JIEKTPOMATHHTLOMN
| COBMECTUMOCTH cucTeM Sopronoro o0opyAoBaHus

IlpuHIHIBEL  9KcrepUMenTanniioil  oTpalOTKH M METOIUKH
NpOBEJIeHHA MeNbITanni crcrem Goprosoro obopynosanus

| Merojst pactmdposiit noscriiofs widopuatiin
OcCHOBHBIE IEOMETPHYCCKHE H  TEXIIHYECKHE XapaKTEPHCTHKH
_CYMIECTBYIOMUX NCTATENBILIX AINIAPATOBR o
OCHOBHbIE KPHTEPHH TEXIHYICCKOrO YPOBHS CHCTEM NETATENLHBIX
annaparon - 7 -
IIpOeKTHpOBAHME  KOHCTPYKIUii  GOPTOBOrO  0GOPYHOBAHHSA
JIeTaTesBHBIX alnapaToB o
CocraB KoMmiIekca Goprosoro  o0OpYHOBaHHS  JIeTaTENLHBIX
anmaparoB o
CucteMbl  YNpaBAfION[X,  HHIOTKHO-HABUFALMOHHBIX M
9IIEKTPOIHEPTeTHYECKHX KOMIIICKCOB
OCHOBBI TEOPHH BEPOATHOCTH 1 MATCMATHUYECKOH CTATHCTHKH
ITpoeKTHPOBAHHE CHCTEM 3ANMTHI
IpoexTHpoBaHHE CHCTEM )muncchcneqcuml
IpoekTHpoBaHie CHCTEM d1icproobopyAoBalHs
ITnnoraxHo-HaBHraHOHHOC 60pTOBOE 060PY/IOBAaHHE JIETATENBHBIX
annaparoB
O630pHO-TIPHIIEIILHEIE CHCTCMBI
CHcTeMsl ynipaBieHus Boopymumem
UnbopMaltHOHHO-U3MEPUTCILILIC ~ CHCTEMBI M YCTpOHCTBa
IeTaTeNbHBIX annapaTon
MHKpomnpoLeccopHEIe yCTpoiicTBa cHCTeM yIpaBJIeHHs
KomriiexkcHpoBan#e HHGOPMAIHOIHEIX IPHOOPOB
Meroguuecke Matepualinl 10 [OPOEKTHPOBaHHIO OGOPTOBOTO
060pyTOBaHUs JIETaTENBHEIX AMapaTOB

OCHOBBI IPOSKTHPOBAHHUS KOIICTPYKUHH JICTATENBHEIX aNlapaTos
MeTons! IPOEKTAPOBaHUS KONCTPYKIHIA JIeTaTebHBIX allapaTtoB H
HX CHCTEM o

OCHOBHBIE KDHTEPHH TEXIIH'ICCKOLO YPOBHS CHCTEM JETAaTeNbHBIX
anmapaToB L

MeTons! pacueTa SIKOHOMHUCCKOH 3cpd)ex<'rmmocm
CradgapTh! Ha nepeaady uihopManuu
OCHOBHBIE 3Tallbl MPOEKTHPOBAIMA_CaMoJicTa H IepeycHb pabor,




BBUIOJHAEMBIX 112 KAKIIOM m o1 anoa
 MeTo/MueCKIC Matepuanst 1o i;ﬁélxmposmmo JileTatenbHBIX
| aumaparo

Metopt 06paborkn ; JAIIEX CHCTCM ooplosux H3MCPEHHI
 OcHoBEHf METPOSOTMHE o
" OCHOBBI TEOPUH NMPOBECIHs NIMCPEHHA 1IPH DKCTIEPUMEHTATBIEIX

paboTax

_OcHOBBI TCOpHH UpOUHOCTH
311€KTp0HHKa U MHKpt_)_pOI(CCC()pIIaH Te‘(IIHKﬂ o

C‘(EMOTEXHIAKH H KOHCTPYHPOBAIIHE H3MEPUTEJIBHBIX y(ll‘pOHC’lB

BopToBbIe MPHGOPEI M AATHKI UCPBHIHOM HII(DOPMALMY B

OCHOBBI TEOPHH ABTOMATHUCCKOTO YITPABICHHS

OCHOBBI TEXHOJIOTHY npon3BoOJICTBA 60[)’1'01301‘0 O60pyl[0B'dIIPI$I H
JICTATEJIbHBIX aniiapaTon

OCHOBBI TEXHOJIOTHUYECKHX HpoIieccoB BBLUTOJIHEHUS pa60T no
CHUCTEMaM GOpTOBOFO O60py)(0|¥ﬂl”-§{ e

[IpHMEHAEMOE  TEXHOUOIIIUCCKOC  OBOPY/NOBAHUE, OCHACTKA K
HHCTPYMEHT

QcHOBBI ) \mepuanoseﬂenn gt DU

OCHOBHBIE XapAKTEPUCTHK 1 mncnpyxuuoxmbx MaTE€pUAIOB

| OCHOBHbIE XapAKTEPHCTHKN CHICTCM HATEMHOTO 0GCAyNHBAHMS
OCHOBBI OProHOMHKH

Teopus nogobus

OCHOBbI TEOpHH KOJIEOaHHI

OCHOBBI MEXaHHKH pa3pyliciuis
OCHOBBI TEOPHH YCTOHIHBOCTH l(()[lCTp}'KLlHH
‘THIIBI M KJTACChI JIETATENBIIbIX ALIAPATOB

Texuuyeckde XapakTepuCTHKM M TPHHIMIBEL PaGoTH  CHCTEM
6opToBoro oGopynoBaHHs o

OCHOBBI  TEXHHUECKOH  OCICTHKH M XYHOXECTBEHHOIO
KOHCTPYHPOBAaHHSA

OcHoBHbIE xapal('repucmx(u CHCTEM HA3EMHOT0 00CTy KMBAHHUS

Tumnossie TEXHHUYCCKHE pciuenus, HUCIIOJNIL3yEMBIC B MHpOBOﬁ
IIPAKTHKEC aBHACTPOCHUA

OCHOBHBIE ~ OPHHLMOBL  [IOCTPOCHH M paboThl  CHCTEM
ABTOMAaTH3HPOBAHHOIO MIPOCKTH POBAHMA

TeHaeHUHH Da3BHTHS XapakTCPUCTHK OOPTOBOro 06OpyROBaHHUSA
HEPCHEKTHBHBIX  JIETATCHLILIX — allfapaTOB K CHCTEM  €ro
o6CyxABaHus

TeHReHIIMH Pa3BUTHS XapaKTCPUCTHK IICPCIEKTUBHBIX JIETATEIBHBIX
annapaToB o ’

TunoBoie TeXHUYECKHE DCIIICIIHH HUCIIONB3YEMEIE B MPIpOBOﬁ
IIPaKTHKE aBHACTPOCHUA

OCHOBBI 9KOHOMHKH

OpraHu3aIyoHHas crpyKTypa 0 pm}msauun

Tpe6GoBaHUA IPOMBILIIEHIOH YKOJIOTHH

TexHomorns  obpaborkn  miopManud ¢ HCHONH30BaHHEM |
BEIYHCIIATENLEHON TEXHHKH




T OcHoBbI HHPOPMALMOBHBIX TCXIOJIOTHH

' HopMmarHBHO-TEXHHYECKAs JOKYMCHTALHA:

— MEKAYHapOAlBle cranpapiel B obnactH  paspabotki  u
CONPSDKEHHA GOPTOBOIO 000PYHOBAHIS,

—  HOPMATHBHO-TEXHHYCCKAS JIOKYMCHTAIMS o
HPOCKTHPOBAHHIO H CO3HAHHIO OOPTOBOroO  00OPYIHOBAMHS
JeTaTeNBHBIX aIapaTon;

—  O)KMJIACMBIE YCIOBHSI DKCLIIYaTALHH JIETATENLHBIX AMIIApaTos;

— [IpaBWIa TEXHUYECKOH M JICTHOH HKCIulyaTamud CHCTEM
OopToBoro o0opynoBariHs;

—  TEXHHYECKUE Tpebopatiud, UPENBABIICMBIE K
paspabarblBacMbIM  KOUCTPYKIUSM, H  MOPAAOK  HX
\ cepTuduKaliiy;

~  TPEOOBAHHSA K Pa3MCIICHIIO cHCTeM GOPTOBOIO 000DY/MOBAHLS;

Hpyrue
| XapaKTepHCTHKU

3.3.5. Tpynosasa ¢pynxuus

Opranuzaius nposefenns padoT 1o ] Yposens
HauvenoBanye |cepTHOUKALHI JIETATENLHOTO allnapara Kou [ C/05.7] (nonyposens) 7
60pTOBOro M Ha3eMHOro 000pyI0BaHMs KpanupuLauuu

IMpoucxoxaeHue TpyRoBOK
P . PR Opurunan X 3anMCTBOBaHO 13 OPHIHHATA

GyHKUMA
Kon Peructpaumonusit
opurusana HOMep
NpoeCCHOHANLHOTO
cTaHjapTa

Tpynossie nefictBust | OpraHusanysa MOATOTOBKH HCXOXHBIX MaHHBIX [UI1  paspaborku
PEKITaMHEIX [IACIIOPTOB U 11ACIIOPTOB DKCMOPTHOrO o6nka
Opranmsanusa paboTsl 110 (JOPMHUPOBANHIO CEPTHPUKAMOHHOTO
0a3uca IETATEeNbHOTO alapara n
Opranusanus paspaboTki HporpaMM cepTH(OHKALHH JIETATENBHOIO
annapara - -
Opraumsanus pa3paboTkn MarcpHamnoB uis MONyueHHA cepTudHKaTa
THNA BO3NYIUHOTO CyIHA

Opranpsanus paspaboTku NOKa3aTENbHOM JOKYMEHTAUMH JUIf
aBuapersctpa Mexaynapooro aBuanuonaoro komurera (MAK)
AHanu3 BBINONHEHHS HOPM JIETHOH TOJHOCTH (ABMALIMOHHEIX
TpaBMIT) IPUMEHHTEIBHO K paspabarsiBacMoMy 060Dy IOBAHHUIO
Heobxonnmbie ymenust | PaspaGaTbiBaTh KHHEMATHUCCKUC CXEMBI, OOL[ME KOMIOHOBKH H
TEOPETHYECKHUE YBA3ZKH O1JICILILIX 3JIEMEHTOB KOHCprKHHﬁ Ha
OCHOBAHHH IIPUHUNITHATILIILIX CXCM M 3CKU3HBIX MPOCKTOB
PaspaGaTmBaTL YEPTEKM It DJICKTPOHHBIE MaKETHl U3JCIHA H €T0
COCTaBHBIX YacTel

PaspaGaTbiBaTh CXEMBI, clCiyi(pHKAHM, BEAOMOCTH H TabHLEL,
MOSCHUTEIBHBIE 3AIACKH [0 CHCTEMaM GopTOBoro 060pyI0BaHHs

PazpabarbiBaTe YEPTEKHM  CHOXKHBIX  HETANCH IO  3CKU3HBIM

JOKYMEHTaM




v
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_Co3napats MauMang;@mm \m;lCHH CILOXKIBIX CXEM
LIHI'J’IL U TIOHHUMAaTh TEXHHYCCKYIO HOKYMCEHTALHIO Hd. "UITJIHHLKO'V[
AILIKE
[TpunmeHaTs HHCTPYMEHTAPLIT:
—  UONB3OBALECS CTAHJGPTULIM  POTPAMMIEIM  00cCTIeHeHHEM
1P O(POPMIIEHHH JIOKYMCHTALHE;
~ MOJIR30BATBCA  CTAUJAPTHBIMK  LIAKCTAMH  LPHKIAJHBIX
[IPOrpaMM IIPH MPORC/ICHHE PACYETHBIX, KOHCTPYKTOPCKHX U
TPOCKTHPOBOUHBIX PaGOT, FPApUIECKOM 0hOPMISIAH [POCKTA |

Heobxoaumble sHanus

IlpoexrupoBanne  xoncrpyxnuit  Goprosoro  ofopyRosanus
_JIETATENBHBIX aunapgTOB

COLTaB KOMIUICKCa 00p [()H()l (V] Ob()py}IOBdHHH JICT F'lI'eJIbIIle

| armmaparos L
CMCTCMLI prZ\BHH[OUUI\' lIlrUlO[d)KHO [TABHTAHOHABIX 144
SJICKLpOOHepl‘CTH‘IC&,KH‘( I(()\IIUICI&(.OB e e
| OCHOBBI TEOPUH BEPOSTHOCTH H MATEMATHUECKOH CTATHCTHKH B

| Tlpoexraposanue cuctem sanprnt
| ITpocKTHpOBAHKE CHCTEM #1I3HCOOCCIICUCHHS
' TTIpoexTrpoBanye cuctTem Hicproodopy/loBanus
[hutotaxHO-HABATaIKOHIIOC DOPTOBOE 0OOPYNOBAHUE TETATENBHBIX
_anmapatoB
OO030pHO-NIPUUENBHEIE CHCTCABL
CucreMbl yOpaBiieHus BOO[)y/I\leCM R
VIH(OPMALIHOHHO-HIMEPHTCHLIIbE  CHCTEMBl M YCTPOHCTBA
JeTaTesIbHEIX annapaTos e
MUEKpONPOLIECCOPHBIE YCTPOIICTBA CHCTEM YIIPABICHHsA
Komnnexcuposanue HHGOpamanHonHbIX puGopos
Meronuyeckue MaTepHwih 110 POEKTHPOBAHMIO  GOPTOBOTO
060pyIOBaHHA JIETATENBIbIX d4111{APATOB |
OcCHOBBI TPOEKTUPOBAHHS KOUCTPYKIUH JIETATENBHBIX ANNAPATOB *q
MeTozB! IPOEKTHPOBAHHS KOHCTPYKLMI JIeTaTeNEHEIX aMIIapaToB U

HX CHCTEM - )
OCHOBHBIE KPHTEPHH TEXIIH'UCCKOTO YPOBHA CHCTEM JIETATCHBHBIX

annapaToB e
MeTosib! pacyera 3KOHOMHUCCKOi 3 PEeKTHBIOCTH
CrangapThl Ha repefady HihopMaray

OCHOBHbIE 3Tanbl [POEKTHPOBANUSL CAMOJICTA U IIEpe4eHb paboT,
BBIOJIHAEMBIX Ha KAXJIOM 113 YIAllOB

MCTO,HH‘-ICCKHC MarepuaiLl 1o npoemupoaaﬂmo JICTATCIIBHBIX
anmnapaToB

OCHOBEI METPOJIOTHH
OcHOBBI TCOPHUH IIPOBEACIHHS H3M€p€HHI:I NpHA SKCIIEPUMEHTANIBHBIX
pabotax
OCHOBBI TEOPUH IIPOYHOCTH -

DneKTPOHHKA H MHKpOIIpOTicccophas TeXHUKA
CXEMOTEXHHKA H KOHCTPYIIPOBAlHC H3MEPUTENBHBIX YCTPOHCTB
BopToBsle MpHOOPSI ¥ AT K11 HCPBHYHON HHpOPMALHH

OCHOBBI TCOPHH aBTOMATH ' ICCKOIO YIPaBICHHA




w

[ OcuoBb! TexuomOrHy rrponmonuua Goprosoro obopyfoBaHs ¥
JIETATCIBIIBIX AlIIapaTon o e
"OCHOBH TCXHONOTHUCCKHX  IIPOCCCOR  BLUIOMNCHUA padoT no#
| cucremaM OopToBoro 06opyoBams B o
ﬂpumeﬂnemoe TCXHOMOMINCCKOC  0BOPY/OBAINNE, OCHACTKA K
 MHCTPYMEHT

OcHOBEI M&TLPIIM[OBLH(.HH/{

T CIZHHEB ]

Q,cgegfzz@ XAPAKICPICTIIKI CHCTEM HATEMIIOXO 069@1@@1,_.

| OCHOBBI ProHOMUKH
Teopua nojgobus

OcHossl Teopuut xoneanuii
OcHOBBI MEXaHUKH p13pyuruum

Tume! 1 Knaccel NETATENRINX ammpamu o -
TeXHUYECKHE XapaKICPHCTHKH i npmnmnm pa60Tm CHCTEM
| Goprosoro obopyfopalust -
OcHOBBI  Textu4ecKoli ICTCTHKH i XYJLOIKCCTBEHHOTO
| KOHCTpyWpoBagus o

OCHOBHEIE XapaKTEPUCTHKH CHCTCM HASCMHOTO 00CILy KHBAHHS )
| THIOBbIE TEXHHYECKHE pCHICHMS, HCTIONB3YeMble B MHpPOBOH
| IPAKTHKE aBHACTPOCHUA SR
OCHOBHBIE  NpPHHIUIEBL  HOCTpoeHust W paloTel  CHCTEM
| aBTOMAaTH3HPOBAHHOTO POCKTHPOBALIHSL
TenmeHuun pasBUTHA XapaKTEPHCTHK OOPTOBOrO 0GOPYHOBaHUA
NEPCIEKTHBHBIX  JIETATC/HHifBIX — ANllapaTOB U CHCTEM  ero
obcmyxuBanms o
TeHaeHuy pa3BUTHA XapiK' [EPUCTHK ICPCICKTHBHBIX JIETATEIIBHBIX
angaparos -
THIOBBIE TeXHHYECKHE pc,memm | MCTIONB3yeMble B MHPOBOH
IIPaKTHKE ABHACTPOCHHSA

Ocnonm IKOHOMHMKHM o
Opranmaunomtaﬂ CIPYKTYpil OPralu3auyy

TpeboBaHUs MPOMEBIIIEHH O JKOJIOTHH
Texuonorns  06paboTkH HHQOPMAUMH  C  HCIIOJB30BAaHHAEM
BBIYHCIIHTENBHOM TEXHHUKH

OcHOBEI HHYOPMALHOHHDIX TEXHOJOTHI
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[ — emmen

HopMaTHBHO-TCXHHUECKAs JIOKYMCIULAIGLL:

—  MOKIAYHAPOOHBIC clamjaptel B oblacrd  paspaboTku
CONPSDKCHUs GOPTOBOLY 00OPYAOBALUS

—  HOPMATHBHO-TEXHHUCCKasT JIOKyMeHTalus 1o
[IPOEKTHPOBAHMIO M CO3UAHHIO OOPTOBOrO0  0GOpPYIOBAHHUS
JeTaTeNbHbIX ANapaToB;

—  OXKHAEMBIC YCIOBHS DKCIULYATALH M JIETATENLHBIX anilaparos;

— [paBuna TEXHHUECKOH H JICTHOH OKCIUTyaTallMd CHCTEM
Ooprosoro 0bopyoBary;

—  TCXHHYECKHE Tpebosaniss,
paspabarbiBaeMbIM  KOHCTPYKIUMSIM U
cepTudukaniy;

— TpefoBaHHA K PAMCINCITHIO CHCTeM GOPTOBOro 060pYA0BANNA;

—  aBMAIHONMBIC 1TPABHIIL,

—  HOPMBI JICTHOH LOIOCTH;

- MeXIyHaponHse craiy@aptsl cepuu MCO;

~ _CHCTeMa YIPaB/iCKist GC301ACIHOCTBIO ONCTOB

1pebABIsSeMbIC K
HOPSAOK  HX

HApyrue
| XapaKTEePUCTHKH

3.3.6. TpyaoBas ¢pynkuus

Oprauuszanus padoT no odyden o v
0BeHb
CHEHATMCTOB JIETHO-HCIILITATEIILHBIX H P
HaumenoBatue I . Kox | C/06.7| (nopyposens) 7
OKCIUTYaTHPYIOIIHUX OPraHu3aliud B Hacti KBanupUKauud
KOMILIeKca 6OPTOBOTO 000Dy IOBAHHS!
IMpoucxoxaeHue TpyROBOMH
Opurunan X 3auMCTBOBAHO |13 OpHTHLafa
(ynxun prie P
Kon Perucrpaunonnbtit
opuruHana HoMep
npo¢ecCHOHATLHOTO
CTaHaapTa

TpynoBeie neficTeus

Pa3paboTxa nporpaMMel o0y icHus

Opranmsagus pa3paboTkil 00yJalolMX MaTepUaoB IO CHCTEMaM
GopTOBOrO 0GOPYHOBAHHS B COOTBCTCTBHH C NPOrpamMMoif 00ydeHHs

Opranusaius pa3paboTKH 11pC3EHTALMOHHBIX MATEPHAIIOB

Opranusauus  oOydeHHst  CICLMAJIUCTOB € IPHMEHEHHEM
TEXHHYECKHX CPEACTB O0y'ICHHs HaBhIKaM paboTBI € CHCTEMaMH
©0pTOBOr0 060pPYOBAHHSA

Heobxomumsie ymeHus

Pa3paGaThiBaTh KHHEMAaTHYCCKHE CXEMBI, OOlIHE KOMIIOHOBKH H
TEOPETHYECKHE YBA3KMA OTHENBHBIX JJNEMEHTOB KOHCTPYKUMH Ha
OCHOBAHMY HPHHIHIHANLILIX CXEM ¥ ICKH3HBIX IIPOEKTOB

PazpabarbiBaTh YEPTEXH HJIH DICKTPOHHBIE MAaKeThl U3ME/HSA U €ro
COCTaBHBIX YacTeii

Pa3spaGarsiBarh CXeMBI, ClCUH(HKAINH, BEIOMOCTH H TaONHLEI,

HOSICHUTENLHBIE 3AMIHCKH 110 CUCTeMaM 60pToBoro 060pyaoBaHus

PaspaGaTeiBaTh 4eprexH CHOXKNBIX JeTajell [0 SCKH3HBEIM
JIOKYMEHTaM L

CO3ﬂaBaTB MaTCMaTHHCCK}lC MOJICIIH CIIOXXHBIX CXEM




q!‘llﬂ’l}x [rI HOHHMBFL ’ILXHII‘[C(,K)IIO JLOK}’MCHTHHHIO Ha aHTJIMACKOM
}l?bIKC

Il [p!AMeHS[ b HHCprMCH Tapuit:
—~ [OJIB30BAThCS  CTAI@PTHBRIN  [POrPAaMMHEIM  oOecleueHreM
IpH OO PMITENHE JOKYMEHTAI[HIH;
~ HO/IB30BATECSH  CTAIAPTIARIME  MAKETAMH  MPHIJIAJTHBIX
LIpOrpamMM IIPH [IPOBCICIME PACUETIBIX, KOHCTPYKTOPCKHX H
FIPOEKTHPOBOMIBIX PaboT, rpaduueckoM oOPMIICHHH NPOEKTA

[Heobxomele 3HAHHS

WQQE@LUBHQImng}}qWncm()JIOl i

| IIpoextipopasue cuctem dneproodopysioBanus

XapaKTepUCTHKI W IPABHIA HKCIUIYATAUMH TEXHHYCCKUX CPEICTB
| oGyuenns o o
Fe‘(mxl(ccxue ‘(ddelC})I (CTHKH K [IPHHOUIBL  paboTBl  CHCTEM

IlpoextupoBanse  koucrpyxinii uopToaoro 0GopyIoBaHHA

Cocras  KoMmIUIeKca .6()p rOBOTO (560pynonarmx JIETATENbHBIX
amgapatos

| OcuoBsr Teoppm Bepox THOCTH H MATEMATHYIECKOH CTATHCTHKH

| [TpoexTHpoBAHME CHCTCM 3alIlUThI

| ITpoexupoBaHHE CHCTEM KII311E00CCHEUEHHS

[unoraxHo-HaBurauuoHnioc 6oprosoe 060pyI0BaHHE NETATENLHBIX
anmapaToB N

O030pHO-NPHIIEABHBIE CHCTCMbI

CHcTeMb! yIpaBieHHs BOOPYKCHHCM

UnpopMauuoHHO-A3MEPUTENLIIBIC  CHCTEMBI  H  YCTpoiicTBa

MuxkponponeccopHsie ycrpouc TBa CHCTEM YIpaBIeHHS

Kommexcupoanue uHdGopmanuoniplx npuéopos

MeToauYecKHe MarepHaibl 1[0 MPOEKTHPOBaHHIO  OOPTOBOTO
060pyI0BaHHs ETATEIIBHBIX AIIAPATOB

OcCHOBBI IPOEKTHPOBAHHS KOHCTPY KIlHHA JIETATE/ILHBIX aNIapaToB

MeToap! MPOEKTHPOBAHMS KOHCTPYKIHI JIETATENLHBIX aniapaToB U
UX CHCTEM

—
OcHoBHBIE KpPUTEPHUH TeXHII'ICCK()l‘O YPOBHA CHCTEM JICTATEIBHBIX

aImapaToB

MeTos! pacyeTa IKOHOMHUCCKOIH )(l)(l)eKTPlBHOCTH

Cranj1apThl Ha niepefady uipopmaituy

_BBIIOJHACMBIX HA KXIOM H3 2TalloB

OcHoBHBIE 3Tanbl MpOCKTHPOBatiisl CaMOJIETa U TCPEYEHDb paﬁorr,

Mertoudeckie MaTepuajnl [0 [IPOEKTHPOBAHHIO JIETATEbHBIX
alnaparoB

Merozpt 06paboTKM JaHHBIX CHCTCM GopToamx H3MEPEHHHI

OCHOBBI METPOJIOTHH

OCHOBBI TEOPHH MPOBEICHMUSI mmepemm TIPH 3KCHEPHMEHTATBHEIX
paboTtax o

OCHOBBI TEOPHH TIPOYHOCTH

3nem‘ponnxa H MHUKPOTIPOIICCCOptias TCXHUKa




e e e

CXeMOTEXHUKA H KOHC! prHp()BﬂIIHC M3MEPUTEIIBHBIX YCTPOHCI‘B

BOp’lOBbIeﬁ!VlEHGOpr M JATUHKH JCPBHTHO i HH(bOp_MaIIHI/l

OCHOBBI TEOPHH aRTOMATHYCCKOIO YIPABICHH

OCHOBBI TEXHOJNOTHH [POH3BOJACTBA GOpTOBOrO 000pyHOBanUs H
SICTATENBHBIX ANTAPATOR o

OCHOBBI TCXHONOTHYECKHX UPOLCCCOB  BBITONHEHUs paGoT 1O
cucTemam Goprosoro obopysosanus

ITpumensemoe  TexHOMOrMYCCKOC —ODOPY/MOBAHHE, OCHACTKA H
MHCTPYMEHT

OCHOBBI MATCPHATIOBE/CTIH o

OCIIOBHHC xapgxrggncmxn 1<<mc1pyr<unonm>D< MaTCPHAJIOB

OCHOBM 1OPrOHOMHKH
| Teopns 10001
OCHOBBI TEOPHH Koneﬁalmn

]CXHH‘IeC[(He XapakKTepHCIHKY  H (PHIHHITBI pa60’l‘l>l CHCTCM

| OCHOBbI MEXaHUKH paspyliciiis

OCHOBBI TCOPHH YCTOPI‘IH BOCTH K()llCprKl[lr{H

TuB! 1 KJIACCHI JIETATENBHLIX QMIAPATOB

GopToBoro 060pyAOBaHHS e

OcHoBbI TEXHHYECKOH ICTCTHKA H XY X0KECTBEHHOIO
KOHCTPYHPOBaHHS -
OcHOBHBIE XapaKTePUCTHKHU CHCTCM HA3EMHOIO 00CIy XHBaHHS

THIOBBIE TEXHHYECKHE pCILEHHst, HCIOJIB3YEMBIE B  MHPOBOI
TPaKTHKE aBHACTPOECHHS

OCHOBHEIE  NPHHUMIB!  IOCTPOEHHSA M paboTEl  CHCTEM
aBTOMATH3MPOBAHHOIO IIPOCK THPOBAHHS

TeHneHUH pPa3sBUTUA XaPaKTCPHCTHK OOPTOBOro 0GOpyZOBaHHS
HEePCIEKTUBHEIX  JIETATCHLIGIX  ANMaparoB W CHCTEM  ero
obcnyxuBanus

TenpeHnuy pa3BUTHs XapaKICPHCTHK EPCIEKTHBHBIX JIETATENBHBIX
anmnapaToB o

TurOBBIE TEXHMYECKHE pCHICHHS, HCIONb3yeMble B MHPOBOt
HPaKTHKE aBHACTPOCHHA

OCHOBBI 5KOHOMHKH

OpraHu3alHOHHAS CTPYKTYPa Opraid3atuy

Tpe6oBanus TPOMBIIEIT IO JKONOTHU
TexHomorus  obpaGotkn  HH(OpMAUUM C  HCIONB3OBAHHEM
BBIYUCIIMUTENBHOA TEXHHUKH

OcHoBbI HHGOPMAHOHHLIX TCXHOJNOMHE
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HopMaTHBHO-TEXHHUCCKASL JOKYMCIITALUHS:

—  MEXAyHapojHble cTanmapisl B o0mactu  paspaboTku  H
corpsbKeHnst GopToBoro 0GopyKOBAHNS;

—  HOPMATHBHO-TEXHHUCCKAs JNOKYMEHTALHSL o
HPOEKTHPOBAHHIO ¥ CO3JIALKI0 OOPTOBOro  0GOpY/AOBaHHS
JICTATENBHBIX aNaparos;

—  OHIACMBIC YCIOBHS IKCIUIyATALNH JIETATENBHBIX allilapaToB;

— OpaBwIa TEXHMUECKOi © JeTHON OKCIULyaTalpu CHCTEM
GoproBoro 060pymOBaItIs

—  TEXHHYECKHE TpeGonatius, HpebABIAEMBIE K
paspabarbiBacMbIM  KOHCTPYKIMSIM M HOPSIMOK  HX
ceprubuKaium;

—  TpeBOBaHHs K PasMEIICITHIO CHCTEM GOPTOBOrO 06Oy ROBAHMUS,

—~  [paBIUIA 10 OXPAHeE TPy,

—  TpeOOBaHHS NPOTHBOHOKAPIOI GE30TIaCHOCTH;

—  TpeGOBaHHs MPOM3BOJICTRENHON CAHUTAPHH;

— AaBUANHOHHBIC npasHia;

— HOPMBL JIETHO# royiocty;

—  CHCTEeMA YMpasJielys OC3011ACHOCTHIO TONETOB

| llpyuue
| xapakTepHCTHKM - - -

IV. CBepenust 06 oprannszauusx - pazpabortkax
NpogeccHOHAILHOr0 CTaHJapTa

4.1.0TBeTcTBEHHAs OPraHU3aAlMA-pa3paboTYHK

DefepanbHOE rocy1apcTBEHHOE GIOPKETHOE 06pa3oBaTCIbI0e YUPEKIEHHE BBICIIETO
npoeccHoHansHOro o6pasoBanua « Mockosckuit annaromisii tHCTUTYT (HanuonansHbH
HCCJIeJOBATeIIbCKUI YHUBEPCHTET) », Fopoa Mocksa

Pexrop Iepamenko Anarosnmit 1lukonaeBua

4.2.HaumeHOBaHMS OPraHHU3aLMii — pazpadoTyuxon

[ 1] 3A0 «I'paxaanckue camonets: Cyxoro», ropoji Mockna
‘2 | HIT «Coro3 aBHanpon3BoguTeNneity, ropoa Mockna
3 OAO «Asuanuonssrit kommiekce uM. C.B.Hnsionimiay, ropog Mocksa
4 OAOQ «Kasanckoe aBHaniHoHHOe npou3BocTaclitoe o0henunenue uM. C.ILTopbyroay,
ropop Kaszanp B B
5 | OAO «Komnanus «Cyxoii», ropog Mocksa
6 | OAO «Kopropanus «MpkyT», ropox Mocksa
7 | OAO «KY3HELIOB», ropos Camapa o
8 | OAO «O6nemuenHHas aBHACTPOHTENBHAA KOpIopamHs», ropox Mocksa
9 | OAO «PCK «MHI'», ropoa Mocksa
| 10 | OAO «Tymonesy, ropog Mocksa o
11 OAO «DKCIIEPHMEHTAIBHEIA MAIIHHOCTPOUTCILIGIH 3a80% MM. B.M . Mscumesay, ropox
JKyxosckuit, MockoBckas 0bnacts
12 Vye6HO-METOAUYECKOE OOBEAMHEHHE BBICIIUX Y icOHBIX 3aBenieHuit Poccuiickoit @enepanuu
110 06pa3oBaHHIO B 06IACTH aBHAaLHH, pakeTocTpocHust H kocMoca (YMO APK), ropoa Mockea
13 ®I'AQY BIIO «Cankr-ITetepOyprekuit rocyaapcrBeHIbIi yHHBEPCHTET a3pPOKOCMHUYECKOTO

pubopocTpoeHusy, ropoa Cankr-IlerepGypr




“OI'BOY BIIO « MATH - Poccuiickii rocy AapcrBeniblit TeXHONOTHYECKHH YI{I/IBLpCHTeT

R — ]

BI'LOY BIIO «BopoHexckuit rocyuapcmeﬂumu TeXTHMECKHUiT YUUBEPCHTCTY, FOPOST

OI'BOY BIIO «KomcoMonbCKuit- Ha-A\lype FOCY/\apCTBEHHBI TCXIHYeCKHil yHI/IBLpLHTC’l»

®GIBOY BIIO «KasancKuil HAHOHATBHBIH HCCIC/OBITCIBCKHIT TEXHUMECKHH ylmBepcu TCT UM

OI'BOY BITIO"Camapexiit rocynapcmemmn 43POKOCMHUECKHI YIHBEPCHTET HMCHH
axagemuxa C.IT. Koposiesa (HaMOHAIBHBIH HCC/Ie0BAIC/IBCKIE YHHBEPCHTET)", FOPOA

14
| umennK.3.I{nosxoBckoroy, ropoj Mocksa
15
Boporex
16
| ropox Komcomonbek-na-Amype, Xabaposekuit kpait
17
" | AH.Tynonesay, ropox Kazans
18
| Canapa
19 | OI'YII «I'ocHHH Apnannonusix Cuctemy, 10[)01[ Mocmm
20
| Kyxosckoroy, ropop XKykoscekuit, Mockosekast 06iacth

OIYII «L{eHTpaNBHBII a3por pmpoumawmecxnn llHCH[T}’l HMCHH npoq)eccopa HE

! OGuepoceniickuit knaccupukarop 3anatail.

2 - - - .

- O'l)luchCCHHCKMH Kﬂaccu([mmrop BHIOB DKOHOMHUCCKOH JEATCILIIOCTH.

3 Ejtuuelit keatndUKALHOHHELA CIPABOYHHK AOJLKHOCTE! PyKORO/UITEIICHT, CIIELHAIHCTOB H CTYKAUIUX.

4 o -
O6uepoceuiickiif knaccnbukaTop cneuvansuocTei no obpaszorannio.
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