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MockBsa

OO0 yrBep:xkaennH npodeccHOHATLHOTO CTAHAAPTA
«Cnennajaucrt no pa3paéorke H CO3JaHHI0 KBAHTOBO-ONTHYECKHUX CHCTEM /1A
peleHns 3a1a' HABATALHH, CBA3H H KOHTPOJIS KOCMHYECKOI0
NPOCTPaHCTBa»

B cootBerctBuM ¢ myHkToM 16 IIpaBinm pa3paboTKU W yTBEPXKICHUS
poecCHOHANBHBIX CTaHOAPTOB, YTBEPXKIEHHBIX MOCTaHOBICHHEM IIpaBUTENBCTBA
Poccuiickoii @eneparmu ot 22 sHBaps 2013 r. Ne 23 (Colpanue 3aKOHOAATEIHCTBA
Poccuiickoit ®eneparn, 2013, Ne 4, cr. 293; 2014, Ne 39, ct. 5266; 2016, Ne 21,
cT. 3002; 2018, Ne8, ¢T. 1210), npu ka3 sl Balo:

1. YTBepauTh HpHUIaraeMblil IpoQecCHOHATBHBIH cTaHAApT «ClEeNHaUCT Mo
paspaboTKe ¥ CO3aHHWIO KBAaHTOBO-ONTMYECKUX CHCTEM JUIl peIleHHsA 33134
HABHTAIMH, CBSI3U U KOHTPOJISI KOCMUYECKOI'0 IIPOCTPAHCTBA».

2. Tlpu3HaTh yTpaTMBIIMM CHITy HpHKa3 MUHHCTepCTBA TpyJa U COLHATBHOH
samuthl Poccuickoi ®eneparium ot 2 nexabps 2015 r. Ne 9561 «O6 yTBepKaeHUN
npodeccuoHanbHOro crangapta «CIenuanicT 1o pa3paboTKe U CO3IaHUI0 KBaHTOBO-
ONITMYECKUX CHCTEM IS peIlIeHHs 3a/1a4 HABUTalluM, CBA3H U KOHTPOJIT KOCMU4ECKOIo
IPOCTPaHCTBa»  (3aPETrMCTPHPOBaH  MUHHCTEPCTBOM  OCTHIMH — Poccuiickoit
®enepanyu 31 nexabps 2015 r., peructpaionHsii Ne 40484).

Munuctp ' A. Tonmnuna
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I. O0mue cBegenus

Pa3pa60TKa H CO34aHNC KBAHTOBO-OINITHYCCKHUX CHCTEM JIS1 PCIICHHUS 3a4a4 25.033
HaBUTalnuy, CBA3W U KOHTPOJIsE KOCMUYECKOI'O IIPOCTPaHCTBA )
(HauMeHOBaHME BUA IPOECCUOHANBHOM JeATEIbHOCTH) Kon

OcHoBHad LENb BHOa HpO(l)CCCHOHaHBHOﬁ ACATCIBHOCTH:

Cosnanue KOHKprHTOCHOCO6HI>IX KBaHTOBO-ONITHYCCKUX CHCTEM I PCIICHHAS 3a/1a41 HABHAT'allHuH,
CBA3H U KOHTPOJII KOCMHYECKOro NpoCTpaHCTBa © MOHUTOPUHI S(I)(beKTI/IBHOCTI/I HX pCUICHHUSA C
NPAMEHEHUEM COBPEMEHHBIX METOJI0B MAaTEMAaTH4CCKOTO, Q)HBquCKOFO, KOMIIBIOTCPHOI'O
MOJCIINPOBAHUA U HATYPHBIX HCTIBITAaHHAM

I'pynna 3aHsTuii:

I 2151 - IHKeHephI-3/IeKTPUKH | 2152 [ HHXeHEphI-2JIEKTPOHUKHI




2512 PazpaboTynku nmporpaMmmHOTroO 3115 TexHUKH-MeXaHUKH
obecredeHus
(xom OK3") (nanMeHOBaHHE) (xox OK3) (HamMeHOBaHwue)

OTHeceHHe K BHIaM 3KOHOMUYECKOH ACATCIIBHOCTH .

26.51 1Ipor3BoaCcTBO HHCTPYMEHTOB H MPHOGOPOR ISt H3MepEHHUS, TECTHPOBAHUS U
HaBUTAI[MH

26.70 IIpon3BozicTBO ONTHYECKHX IPUGOPOB, POTO- H KHHOOGOPYXOBAHHS

62.01 Pa3paGoTka KOMIIBIOTEPHOTO NPOrpaMMHOTO 0GeCeUeH s

(xon OKBSZ[Z) (HauMeHOBaRME BHA 9KOHOMUYECKOH NEATENHLHOCTH)
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III. XapaxkrepucTnka 0606menHbIX TPYAOBBIX (PYHKIHH

3.1. OGo0mennan TpyaoBas GpyHKUHS

Texuugeckas moamepika nponecca
Pa3paboTKU U CO3AaHMsI KBAHTOBO-

HaumenoBaHAe | ONTHYECKHX CHCTEM JUIS PEIeHHs 3a7ad Kox . A mazsgii}:um 5
HaBHTallH, CBA3H M KOHTPOJISA KOCMHYECKOTO
IIPOCTPAHCTBA

IIpoucxoxnenue

06o61meHHol TpyROBOI Opurunan X JaAMoTBOBARO B3

yHKmIM ’ OpHUTHHaNA

Kon PerucrpanvioHHslIit HOMEp
OpUTMHaNa nPo(ECCHOHATLHOTO
CTaHaapTa

Bo3moxubie Texnunk

HaMMEHOBaHHS Texnux I kareropuu

JOJDKHOCTEH, npodeccuit

TpeboBanus x Cpennee npodeccHoHaIBHOE 00pa30BaHUe — NPOrPaMMEI IOATOTOBKH
00pa3zoBaHHIO U CICI[HAIMCTOB CPEHETO 3BEHA

o0yueHno

TpeboBanus k omeITy -

IpaKTHYECKOH paboThI

OcoOrle ycnoBus Bo3MoXHBI orpaHHYeHHs, CBA3aHHBIE ¢ PopMoit Jomycka kK HH(popMaruH,
JoIycKa K pabote COCTaBILIIOIIEH IrOCYIapCTBEHHYIO TalHY

Jpyrue XxapakTepucTuKu | -

JIOHOJIHI/ITCJILHBIC XapPaKTCPUCTUKHA

HaumeHoBaHHe A0KyMeHTa Kox HaumMenoBanue 6a30BO#i rpynibl, JOJDKHOCTH
(mpodeccun) niM CIEUATBHOCTH
OK3 3115 TexHuKHu-MEeXaHUKH
EKC* - TexHUK-KOHCTPYKTOP
OKITJITP’ 26996 TeXHUK-KOHCTPYKTOP
OKCO° 2.12.02.05 | Ontryeckue ¥ ONTHKO-3NIEKTPOHHBIE MPUOOPHI
CHCTEMBI

3.1.1. TpynoBas ¢pyuxuus

TexHu4eckas NoIEpKKa pa3paboTKu

TEOPETUUYECKHUX KOMIIOHOBOYHEBIX CXE€M M Vposennb

HawmmeHoBanue | MOJeNEH KBAHTOBO-OITHYECKUX CHCTEM JUIS Kon | A/01.5 (IO MypOBEHB) 5
pelLIeHus 3aa9 HaBUTAllMH, CBA3H U KBamH(buKaIHy
KOHTPOJII KOCMHYECKOT0 IIPOCTPAaHCTBA

O ICHU BOM 3auMCTBOBaHO U3
gg;;ﬁn e TRy Opurmran - X opHrHHAa
Kox PeructpaniiuoHHBIH HOMED
OpUrHHAjIA poheCcCHOHATBLHOTO

CTaHaapTa




TpynoBssie neiictBus

O(i)OpMJIeHI/Ie M BBIIYCK KOMIIOHOBOYHEIX CXE€M B COOTBETCTBHHM C
Tpe60Banan HOPMATHBHO-TEXHUYECKO JOKYMCHTAlU K IIPOCKTaM
KBAHTOBO-OIITHYECKUX CHCTEM JUIA PEIICHHA 3aaa4d HABUTAILIUH, CBI3H H
KOHTPOJII KOCMHYECKOT'O ITPOCTPAaHCTBA

OcdopmiieHne 1 BBITYCK KOHCTPYKTOPCKOM JOKYMEHTAIWH B COOTBETCTBHH C
TPeOOBaHUAMH K TPOEKTaM KBAHTOBO-OINTHYECKAX CHUCTEM I PELICHHS
3a7a9 HaBUTAIlIH, CBS3H U KOHTPOJI KOCMHIECKOTO IPOCTPAHCTBA

Heobxomumere ymeHus

llpuMeHsTs MeTomMYecKHii ammapar MO IPOEKTHPOBAHHIO KBAHTOBO-
OIITHYECKUX CUCTEM

IIpuMeHSATE peKOMEHlyeMBble CIIPABOYHBIE MATEPHAIB] H OTPAHHIHTENLHbIE
COPTaMEHTHl [0 KOHCTPYKIMOHHBIM MaTepHaliaM, CTaHJapTH30BaHHBIM
H3JIENIASAM, CHCTEMY IIpe/ICTIbHBIX OTKJIOHEHHH pasMepoB H GopM

Hcnonb3osath cTaHaapTHOE IPOrpaMMHOE obecniedeHne npu ohOpMICHUH
KOHCTPYKTOPCKOH JOKYMEHTAIUN

HeobxoauMeie 3Hanus

OcHoBBI NPOCKTHPOBAHUS, KOHCTPYHMPOBAHHS H ITPOHU3BOJICTBA KBAHTOBO-
OIITHYCCKUX CUCTEM

OCHOBBI pa6OTLI CHCTEM aBTOMAaTU3UPOBAHHOI'O IIPOCKTHPOBAHUS

OCHOBBI METPOJIOTHH, CTAHAAPTHIALMH U CEPTHHHUKALIHH

TexHudyeckwit aHIIMHUCKUI S3BIK B 0OBEMeE, HEOOXOOMMOM  IUIS
B3aMMOJICACTBUS U NOJyYeHHS HHOPMAIHH U3 3apYOEKHBIX HCTOYHHKOB

OCHOBBI ITATEHTOBEICHUS

OCHOBBI CHCTEMBI MCHC/DKMCHTA Ka4yeCTBa

Texnonornn nH(pOpManHOHHON NOAACPIKKY H3AETIHS

CTaHI{apTI:I paKeTHO-KOCMI/I‘IeCI(Oi;I HOPOMBINUIEHHOCTH H  CTAHIAPTHI
OpraHn3ailyia B obnactu pa3pa60TKH H CO3JaHHsl KBAaHTOBO-OIITHYCCKHX
CACTCM

OCHOBBI IPrOHOMHKHU

TpebGoBanust oxpaHbI TPy/Zia, IPOMBIIUIEHHOM, TOXXKaPHOH M DKOJIOTHIECKOH
0€30MacHOCTH, 3IeKTpoOe30MacHOCTH

JApyrue XxapakTepucTuku

3.1.2. TpynoBas pyHkums

TexHaudeckas moaaepxkKa MIPOCKTHPOBOYHBIX YpoBeHs
HanmeHoBaHMe | pacY€TOB XapaKTCPUCTHK KBAHTOBO- Kon | A/02.5 (moxypoBeHb) 5

ONTHYCCKHAX CHCTEM M MX COCTABHEIX YacTEH KBAIHHKALAH

7 3aMMCTBOBaHO H3
IIpoucxoxaenue TpynoBoi Opuruman X
byHKIUN OpurvHaua
Kon PeructpanyoHHsIif HoMep
OpUrMHaIa poheCcCHOHATBHOTO
cTaHjgapTa

TpynoBeie nefcTBUS

C60p ¥ MOATrOTOBKA MCXOJHBIX JAHHBIX A7 NPOCKTHPOBOYHBIX PacyeTOB
KBaHTOBO-OITHYECKHUX CHCTEM

OdopmieHne MOKYyMEHTAMM TII0 pe3yJbTaTaM pacdeToB KBAaHTOBO-
ONTHYECKHX CHCTEM IS PEIICHHs 3a/a4 HaBHTAlUH, CBA3H H KOHTPOJLL
KOCMHYECKOTO IPOCTPAHCTBA

HeobxonumMbie yMeHUS

HpI/IMeHﬂTL METOINYCCKHIA ammapar II0 NPOCKTHPOBAHHIO KBaHTOBO-
ONTHYECKUX CHCTEM M UX COCTABHBIX YacTei

[IpuMeHSTH CIIPAaBOYHBIE MATEPHAIIH




Heo0xoauMele 3Hanusg

OcHOBEI MIPOCKTHPOBAHUsI, KOHCTPYHUPOBAHUA H IIPOU3BOACTBA KBAaHTOBO-
OIITHYCCKUX CUCTEM

Texumueckue TpeGoBanms,
KOHCTPYKIHSM

NpeabsABIsdEeMbIE K  pa3pabaThIBacMbIM

OCHOBBI pa6OTBI CHCTCM aBTOMATH3HPOBAHHOTO IIPOCKTHPOBAHUS

OcHOBEI IIPOBEACHHUA TCXHHUKO-DKOHOMHYECKOTO U (I)}’HKIII/IOHEUIBHO-
CTOHMMOCTHOT'O aHaJIN3a

AHrmmiickuii s35IK B 006BeMe, HEOGXOAHMOM IS B3aMOJEHCTBUSL ¢
IPEICTABUTEISIMU 3apyOeXKHBIX 3aKa3YHUKOB

OCHOBEI CHCTEMBI MCHCIPDKMECHTA KauyeCcTBa

Texnonoruy HHPOPMAIHOHHOM HOINEPKKH H3TEIHS

OCHOBBI 3proHOMHKH

TpeGoBanus oxpaHs! TpyZa, IPOMBIIUIEHHOH, OXKAPHONH U 3KONIOTHYECKOH
0€30IaCHOCTH, HIIEKTPOOE30NaCHOCTH

Jlpyrue xapakTepucTHKH

3.2. O606mennas TpyxoBas GyHKIMS

Pa3paboTka u co3naHue KBaHTOBO-
ONTHYECCKUX CUCTEM JUIS PEIICHHS 3324 v
OBCHb

HaumenoBanwe P

HaBHTaIlWH, CBA3H H KOHTPOJIS KocMuueckoro | Koz B P — 6

IIPOCTPAHCTBAa C MOHUTOPUHTOM

3} PEKTHBHOCTH MX pEIICHHS Ha BCEX 3TAlax
IIpon €H

PONCXOXUICHHE ., 3auMCTBOBAHO M3
o6o0menHoi Tpyn0BOii Opurgran X
OpHTHHaNa
byHKIMH
Kon PerucrpanmoHHb1i HOMEp
OpuruHana npodeccHoHaIEHOTO
cTaHaapTa

Bo3moxHsbie HmxeHep-KOHCTPYKTOp
HaNMEHOBaHUS Hmxenep-ucciaenosarens I kareropun

JOJDKHOCTEH, npodeccuit

Huxenep-uccnenonarens Il kateropuu
Wmxenep - uccnenoBarens | kareropun

TpebGoBanus k
00pa3oBaHUIO H
00yueHH1I0

Bricniee o6pa3oBanue — 6akaiaBpuaT

TpeGoBanus K OIBITY
IPaKTUYECKOH paboThl

JIns OJDKHOCTEH ¢ KaTeropueit - onbIT paboThl B JOJDKHOCTH ¢ 00Jiee HU3KOM
(mpeamecTByIONIEH) KATETOPHH HE MEHEE TPEX JIET

Oco0rble ycrioBus
Jionycka K pabote

Bo03MOXXHBI OTpaHHYEeHUS, CBA3aHHbBIE ¢ (OPMOii AonycKa K HH(pOopMaluH,
COCTaBJIIONEH roCyJapCTBEHHYIO TaiHy

Jpyrue XxapakTepuCTUKH

JIOonOTHUTEIBHBIE XapaKTEPUCTUKH

K HanmenoBanue 6a30BO# rpynnsl, 10JDKHOCTH
Hamvenosanme foxymenta o (mpodreccun) WK CENUAIBLHOCTH
OK3 2151 HuxeHephI-31eKTPUKH
EKC - HHxeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKITATP 22491 HHxeHep-KOHCTPYKTOP




OKCO

2.12.03.01 | TlpuGopocTpoerue

2.12.03.02 | OnToTexHuka

2.12.03.03 | QoToHHKa M ONTOMH(POPMATHKA

2.12.03.05 | Jla3epHasi TeXHMKA H JIa3ePHBIE TEXHONOTHH

3.2.1. TpynoBas ¢pynxuus

IIpoBenenre B COOTBETCTBHE ¢ TAKTHKO-
TEXHUYECKHUM 33[JaHUEM TEOPETUUECKUX U
OKCMEPHMEHTAIIbHBIX HCCIICIOBAHUI B YpoBeHs
Hanmenosane | 061acTH CO3manUs HOBBIX 0GPa3LOB Kox | B/01.6 | (momyposens) 6
KBaHTOBO-OIITHYECKHX CUCTEM IS PEIICHHUS KBATH(HKALHH
3a7a49 HaBUTaIlMM, CBA3H U KOHTPOJIS
KOCMHYECKOIr0 IPOCTPAHCTBA
P Opura X | oo
Kon PerucTpanuoHHEI HOMED
OpHUTHHaNa TPO(ECCHOHATLHOTO
CTaHzapTa
Tpynossie neiicreus Paszpabotka TCXHUIECCKUX 3adaHui Ha TEOPETUUECKUE u

IKCIICPUMCHTAJIbHBIC HUCCIIEJOBAaHUA B obnactu CO3JaHUsI HOBBIX o6pa3u013
KBAaHTOBO-ONTHYECKUX CHCTEM MJII pEUIEHUs 33/1a4 HABUTAIIUU, CBA3H H
KOHTPOJII KOCMUYECKOI'0 ITPOCTPAHCTBA

I/ICCJICI[OBaHPIe OTCYCCTBCHHOTO H 3apy6e>1<Horo OIlbITa pa3pa60T1<n
KBAaHTOBO-OIITHYCCKHX CUCTEM U X COCTABHBIX YacTel

HpOBCI[CHI/IC TCOPETHYECKUX H IBKCICPUMCHTAIBHBIX HMCCIIC/IOBAaHUN B
obnactu CO3JaHUus HOBBIX 06pa31|;03 KBAHTOBO-OIITHYCCKHUX CHCTICEM JJIA
PCIICHHUA 3a/1a49 HABUTAIIMHU, CBS3H H KOHTPOJIA KOCMHYCCKOT'0 IIPOCTPAHCTBA

PaspaboTka pexoMeHaanmii u 3aKTIOYESHHH 0 UCTIONB30BAaHHUIO PE3YIBTATOB
TEOPETHYECKUX M SKCIECPHMEHTAIBHBIX HCCIECAOBAaHUM B 00JaCTH CO3XaHHA
HOBBIX 00pa3sloB KBAaHTOBO-ONTHYECKHX CHCTEM JUIS pCEIICHHS 3a4ad
HABHUTI'alliH, CBS3H U KOHTPOJII KOCMHYECKOTO IPOCTPAHCTBA

Pacuer m aHamm3 XapaKTEPUCTHK KBaHTOBO-ONTHYECKHX CHCTEM IS
pellieHus 3a1a49 HaBUTALlMH, CBSI3M M KOHTPOJI KOCMHYECKOTO IIPOCTPAHCTBA
H UX COCTAaBHBIX YacTen

Pa3zpaboTka NpPOEKTHOH KOHCTPYKTOPCKOM NOKYMEHTAallMd Ha OIBITHBIE
obpasnpbl, H3rOTaBIMBAEMEIE M  HCHBITBIBAEMBIE IO  pe3yJbTaraM
TEOPETHYECKUX M IKCIEPHUMEHTATIBHBIX HCCIIEOBaHUH B 00JIacTH cO3/1aHMs
HOBBIX 00pa3loB KBaHTOBO-ONTHYECKUX CHCTEM Ui peEHIeHHs 3aaad
HaBHUTI'alliH, CBS3M U KOHTPOJII KOCMUYECKOr0 IIPOCTPAHCTBA

Pemenue n3obperarensckux 3aqad 1 pa3paboTka HHHOBALIMOHHBIX 00pa3LioB
KBaHTOBO-ONTHYECKUX CHCTEM JJIS PEHICHHS 3aJad HaBUTAlAU, CBA3H U
KOHTPOJII KOCMUYECKOI'0 IPOCTPAHCTBA

Odopmienne ITOKYMEHTOB Ha IOJNyYeHHE IIATEHTa [0 pe3yJbTaraM
TEOPETHYECKUX U SKCIEPHMEHTAIBHBIX HCCIEIOBAaHUM B 00JaCTH CO3JaHUS
HOBBIX 00pa3loB KBaHTOBO-ONTHYECKHX CHCTEM [UIS pEIICHHS 3a1ad
HaBHUTaIMH, CBA3U U KOHTPOJS KOCMHUYECKOTO ITPOCTPAHCTBA

Heobxonumpie yMmeHust

Hcnosp3oBars IIPpOrpaMMHOC obecneueHne 06III€FO H CICOHAAIBHOIO
Ha3HaA4YCHUS

Bectu nenoByio nepenucky

P CHAKTUPOBATH TCKCTHI IIpO(l)eCCPIOHaJIBHOFO Ha3sHA4YCHHUA
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HpHMeHﬂTB 3HAaHUS €CTCCTBCHHO-HAYYHOI'O ¥ MAaTEMATHYECKOTO I[UKJIa, B

TOM YHC/IC CIICIMAILHOTO, MPAKTHYECKHH OIBIT MPU IPOBEACHHH HAYYHBIX
HMCCIICAOBaHMiA

OGpaGatbiBaTh ¥  aHAIM3HPOBaTh  PE3yNbTATHl  TEOPETHUECKAX M
9KCHEPUMEHTANBHBIX HCCIECOBAHUN, HAXOMUThL 3JIEMEHTHI HOBH3HBI B
pa3paboTke

IlpousBomuTh aHaNM3 NATCHTHOW YHCTOTHI pa3pabaThIBAEMBIX OGBEKTOB
Ipo¢eCCHOHANBHOM AEATETLHOCTH

IIpeacrapnars MaTepHaist 1jsi 0QOPMIICHHS TATEHTOB

IloarorasiauBars ny6nm<au'nn HAy4YHBIC CTaTbH

OdopMIIITh TeXHUYECKHE OTUETEI

Heo6xomuMele 3Hanus

OCHOBBEI POEKTHPOBAHKS, KOHCTPYMPOBAHHS M IPOM3BOACTBA KBAHTOBO-
ONTHYECKAX CHCTEM

OCHOBEI TCIICCKOIIOCTPOCHH

[IpyHIMIBI  TOCTPOEHHS  Mozened  (QYHKIMOHMPOBAHHA  KBaHTOBO-
OIITHYECKUX CACTEM

OCHOBBI OIITHKY

OCHOBBI KBaHTOBO# JJIEKTPOHUKH

OcHoBHBIE MOsieNH (POHOLIETEBOM OGCTAHOBKA

OcHOBHEIE MOJACIIH ONTUYCCKUX KaHAJIOB CBSA3H, HaBUTALlMHA W KOHTPOJLI
KOCMHYECKOI'0 IIPOCTPAHCTBA

Teopus CTaTHCTHYECKUX pelIeHHH

OcHOBBI IIPOCKTUPOBAHU CIIOXKHBIX CUCTEM

CTaHI[apTHBIC 1 CIICIAAJIBHBIC SI3BIKH IMMPOrpaMMHAPOBAHHA

Merouku aHaIM3a IPOrpaMm

TexHuuecKuid aHTIIMACKHA sA3BIK B 00BeMe, HEOOXOaAUMOM  JUis
B3aUMOJCHCTBHS M MOIy4YeHUs HHGOPMAIMH U3 3apyOe)KHBIX HCTOYHIKOB

OcCHOBBI ITATEHTOBEICHUS

HpaBOBLIe OCHOBBEL HH)KGHCpHOfI ACATCIIBHOCTHU

OCHOBBI CHCTEMBI MEHEIDKMEHTA KaueCTBa

Texuonornu HHGOPMAIMOHHOHN MOANEPKKA M3ACTIUSL

OtpaciieBsie CTAHAAPTHI ¥ CTAHJAPTHI OPraHU3aluK B 0071aCTH pa3paboTKH U
CO3/1aHHS KBAHTOBO-OITHYECKHX CHCTEM

OCHOBBI 9pTOHOMUKH

TpeGoBauus oxpaHbl TPy/Ja, IPOMBIIUICHHON, IIOXXaPHOH M 3KOJOTMYECKOM
0€30I1acHOCTH, 3JIEKTPOOE30IaCHOCTH

Jpyrue xapakTepHCTHKH

3.2.2. TpynoBas pynknus

Pa3pa60TKa IIPOCKTOB KBAHTOBO-OIITHICCKUX v
PpOBEHB
HCTEM JJIsl peIeHUs 3a/1a4 HaBUralluu
Haumenopanme | oo o P a A, Kon | B/02.6 (1moMypOBEHB) 6
CBSI3H U KOHTPOJII KOCMHYECKOT'0 KBATA(UKALHK
NpOCTPaHCTBA
i MMCTBOBaHO M3
IMporcxoxxaeHHe TpyI0BOH Opuruman X 3auMCTBO
¢$yHKIMA OpUrMHaJa
Kon PeructpaunoHHbIi HOMEP
OpHUTHHAJIA npo¢decCHOHATLHOTO

CTaH/apTa




11

Tpynossle neiicTBus

AHaJIM3 HCXOIHBIX TPeOGOBAHMI K pa3paGaTHIBAEMOMY IIPOEKTY KBAHTOBO-
ONTHYECKAX CHCTEM [UIS PELICHHs 3a1ad HABHTALMH, CBS3H M KOHTPOJA
KOCMHYECKOTO IIPOCTPAHCTBA

HpOBCﬂCHI/IC TCXHHYICCKUX pPacucTos, TEXHUKO-3KOHOMHUYECKHUHI u
(bYHKHHOHaJIBHO-CTOI/IMOCTHOﬁ aHaJIu3 TIPOCKTOB KBaHTOBO-ONTHYECCKHX

CHCTEM JUIA PEUICHHs 33/1a4 HaBUTALlUM, CBSI3M U KOHTPOJIA KOCMHYECKOTO
IPOCTPaHCTBA

Cosmanme CTPYKTYpHBIX H KOHCTPYKTHBHO-KOMIOHOBOYHBIX CXEM ¢
HCIOIb30BaHUEM COBPEMEHHBIX CHCTEM aBTOMAaTH3UPOBaHHOTO
TIPOEKTHPOBAHHUS

PaspaGoTka HOpMaTHBHO-TEXHHYECKOH HOKYMEHTAMH 110 IPOEKTAM
KBaHTOBO-OIITHYECKUAX CHCTEM IS pEIICHHs 3a0ad HABHTALUH, CBS3H H
KOHTPOJIsl KOCMHYECKOTO IIPOCTPAHCTBA

Pa3paboTka 3CKH3HBIX U TEXHHUYECKHX IIPOEKTOB, TEXHHYECKOTO 3aaHus HA
pa3paboTKy COCTaBHBIX YacTeil KBAHTOBO-ONTHYECKHX CHCTEM JUIsl PeIICHHUS
3a/1a4 HABHTallMH, CBS3H U KOHTPOJISI KOCMHYECKOTO IPOCTPAHCTBA

HeobxomnmMbie ymenus

Wcnomp3oBaTh 6a30Bble MOJIOKEHHMS MAaTEMAaTHKH, €CTECTBEHHBIX M
OKOHOMHMYECKHMX HayK IpHU pa3paboTKe MPOEKTOB KBAHTOBO-ONTHYECKHUX
CHCTEM [Jid PeIIeHHs 3a7a4 HABHUTAIlUH, CBS3H M KOHTPOJISI KOCMHYECKOIO
MIPOCTPAHCTBA

HpOI/ISBOI[I/ITB KOMIIBIOTEPHOC MOJCIIHPOBAHUEC, PACUYCTHI ¢ HCIIOJIB30BAaHHEM
IIPOrpaMMHOI O obecredeHus 0611161"0 H CIICITHAJIBHOI'O HA3HAYCHUS

Pa3pa6aTI>IBaTB IIOCTIEAOBATCIIBHOCTE PCHICHUA NOCTAaBJICHHON 3aJaud C
HCNOJIb30BAHHEM TEXHOJIOTHEH Ha 0a3€ CHCTEMHOIO noaxoaa

ITpou3BOAUTE aHAIM3 NATEHTHOH YHMCTOTHI pa3pabaThIBACMBIX HPOCKTOB
KBAHTOBO-ONITHYECKHX CHCTEM JUIS DEHICHWs 3a1ad HaBUTalliH, CBSI3U U
KOHTPOJISI KOCMHYECKOTO IIPOCTPAHCTBA

Bectu nenoByto nepenucky

HeobxoauMmeie 3Hauus

OCHOBBI MPOCKTHUPOBAHUA, KOHCTPYHPOBAHUSI W IIPOU3BOJACTBA KBAHTOBO-
OIITHYCCKUX CHCTCM JIA PCIHICHHA 3a7a4 HAaBHTalMH, CBI3A U KOHTPOJIA
KOCMHUYCCKOI'O IIPOCTPAaHCTBa

OCHOBBI TEOPHH PACIIPOCTPAaHEHHUS JICKTPOMArHUTHBIX NOJIEH B CIy4aidHO-
HEOXHOPOIHBIX cpefiax

Teopus cTaTHCTHYECKUX pEIICHUH

Teoppm ONITHYECKOH CBsI3H, HABUI'allMH U JIOKAIlUHU

HpI/IHI_II/IIIBI MIOCTPOCHUA (1)I/I3I/IquKI/IX U MaTCMaTHYCCKUX MOIIGJICfI, aHalip3a
HX IPUMEHUMOCTH K KOHKPETHEIM IIpOIecCaM

OCHOBBI pabOTBI CHCTEM aBTOMATH3UPOBAHHOTO IIPOCKTHPOBAHHMS

OCHOBBI IIPOBEIECHHS TEXHHKO-DKOHOMHYECKOTO M  (yHKIHOHAIBHO-
CTOUMOCTHOT'O aHAJIN3a

AHIMHCKAN S3b6IK B 00BEME, HEOOXOOHMOM JUIS B3aWMOICHUCTBHSA C
IIPEACTaBUTEILIMH 3apyOEKHBIX 3aKa39MKOB M CMEKHUKOB

OCHOBBI CUCTEMBI MCHEKMEHTA Ka4eCTBa

Texuonornu MHGOPMAITMOHHON NOAJNEPKKH H3AETHS

OrtpacneBsie CTaHAAPTHI ¥ CTAaHAAPTHI OPraHU3aIMH B 0011aCTH pa3paboTKu B
CO3/1aHMs KBAHTOBO-ONTUYECKUX CHCTEM

OCHOBBI HPTOHOMHKH

TpeGoBanus OXpaHbl TPyAa, IPOMBIIUICHHOH, IOXapHOH M KOJIOTHYECKOM
6€30macHOCTH, 3JeKTPOOE30IaCHOCTH

Jlpyrue XapakTepuCTUKH




3.2.3. TpynoBas ¢pynxnus
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PazpaGoTka IpoeKTHO# KOHCTPYKTOPCKOH,

pabouelt KOHCTPYKTOPCKOM JOKYMEHTAIHH Vposenp
HanmenoBanve | 110 IIPOEKTaM KBAaHTOBO-ONITHYECKHX CHCTEM Kox | B/03.6 @ (momyposens) 6
JUISL pEIICHUS] 33124 HaBUTAI[UH, CBSI3H U KBaTH(UKALMH

KOHTPOJII KOCMHYECKOI'0 IIPOCTPAHCTBA

ITponcxoxaeHue Tpyn0BOi
GyHKIHK

3auMCTBOBaHO U3

Opuruman X
OpHI'MHAJIA
Koxn PerucrpanyoHHBIM HOMEp
OpUr'HHajia npodecCUOHANBEHOTO
CTaHIapTa

Tpynosuie aeiicTBus

Pa3paboTka TEXHHYECKHX  MPOEKTOB, paboueil  KOHCTPYKTOPCKOM
JOKYMCHTAllHH B COOTBETCTBHH C TEXHHYECKHM 3aJaHHEM, HOPMATHBHO-
TEXHHYECKOH [OKyMEHTalMed W TpeOOBaHMSAMHM K TEXHOJIOTHYHOCTH
H3TOTOBIIEHHS U COOPKH KBaHTOBO-ONTHYECKUX CHCTEM VIS PELICHHMS 3a1a4
HABHUTAI|H, CBA3HM U KOHTPOJISI KOCMHYECKOT0 IPOCTPAHCTRA

CozpaHne TpEeXMEpHBIX MOJeNel KBAaHTOBO-ONTHYECKHX CHCTEM JUIS
pelieHMsi 3a7a4  HaBHTAWH, CBA3H W KOHTPOJAS KOCMHYECKOIO
NPOCTPAaHCTBA €  HCHOJIb30BAHHEM CHCTEM  aBTOMATH3MPOBAHHOTO
POEKTHPOBAHHUS

Pa3zpaboTka MaremaTHuecKux Mojenei paboThl KBaHTOBO-ONMTHYECKUX
CHCTEM M UX COCTABHBIX 4acTel

Pa3pa60TKa HOpMaTHBHO-TeXHH‘ICCKOﬁ JOKYMCHTAIIHUH IIO obecreyeHHIo
KaueCTBa, HAACKHOCTH H 0€30I1aCHOCTH IIpHA pa3pa60TKe, CO3aHu H"
JKCIUTyaTallkd KBAHTOBO-OIITHYCCKHUX CHCTEM JJId PCIICHHUA  3aJa4d
HaBHTI'alllH, CBI3H U KOHTPOJII KOCMHYCCKOI0 ITpOCTpaHCTBa

CornacoBanne pa3pabaTeiBaeMO# IPOEKTHOW KOHCTPYKTOPCKOH, pabouei
KOHCTPYKTOPCKOM TOKYMEHTAIlUH C MOJpa3elIcHUSIMH, OPTaHU3alUsiMH H
HPE/ICTABUTEIISIMH 3aKa3YHKOB, B TOM YHCJIE C IPUMEHEHHEM COBPEMEHHBIX
CPEZCTB IEKTPOHHOTO JOKYMEHTO000pOTa

Heobxonumele yMeHust

HpIrIMeHSITB nepeJmBoﬁ I/IH)KeHepHBIﬁ OIIBIT IIPH CO3AaHNHU HOBBIX 06pa3u013
KBaHTOBO-OIITHYCCKUX CUCTCEM

IMonms30BaThC ~ COBPEMEHHBIMH ~ CHCTEMAMH  aBTOMAaTH3HMPOBAHHOIO
MIPOCKTHPOBAHHUS M CUCTEMAMH JIEKTPOHHOTO AOKYMEHTO000pOTa

BremonsaTe TPEXMEPHOE KOMIIBIOTEPHOC MOACTHPOBAHHC

HpOHSBOIIHTB IIPOCKTHO-KOHCTPYKTOPCKUE pa6OTBI B COOTBCTCTBHH C
TCXHUYCCKHM 3a/1aHHEM, HOpM&THBHO-TCXHPI‘ICCKOfI I[OKYMCHTaI.II/Ieﬁ H
TpGﬁOBaHI/I}IMI/I K TCXHOJIOTHYHOCTHU U3IrOTOBJICHUS H C60pI(I/I

HeobxonuMeie 3HaHUS

OCHOBBI TIPOCKTHPOBAHHUS, KOHCTPYHPOBAaHHS M NPOH3BOICTBA KBAaHTOBO-
ONTHYECKUX CACTEM

TakTHKO-TEXHHUECKOE 3aJaHNE Ha KBAHTOBO-OINTHYECKHUE CHCTEMBI,
TCXHHYCCKOC 3aJaHUC Ha HX COCTABHBIC YaCTH

HasHaueHue, OCHOBHBIE  DJJI€MEHTHl W  NPUHIOMIB  JEHCTBHH
pa3zpabaTriBaeMoi KOHCTPYKLIMH, TEXHHUYECKHE TpeboBaHMs,
IIPEIbsBIIAEMBIC K HEH

IIpUHIMIB  [IOCTPOEHHS  Mojeneil  (YHKIIMOHMPOBAHUS  KBaHTOBO-
ONITHYECKHX CHCTEM

CoBpeMeHHBIE CHCTEMBI aBTOMaTH3MPOBaHHOT'O IPOCKTHPOBAHUS, CHCTEMBI
TPEXMEPHOTO MOACIIUPOBAHHS M JJIEKTPOHHOTO JOKYMEHT0000pOTa
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AHIIIMACKHH $3BIK B 00beMe, HEOOXOAUMOM [JiS B3aMMOACHCTBAS H
COTJIaCOBaHHUA pa3pabaThsIBacMoOi MPOEKTHOM KOHCTPYKTOPCKO#
JIOKYMEHTAIUH ¢ IPEACTaBUTEIISIMH 3apyOe)KHBIX 3aKa3UHKOB

OCHOBEI CHCTEMBI MCHC/DKMCHTA KaueCTBa

OrtpacreBble CTaHIApTHl ¥ CTAHAAPTHI OPraHU3alMK B 00JIaCTH Pa3spaboTKH
U CO3JJaHUs KBAHTOBO-ONTHYECKHX CHCTEM

OCHOBBI 9prOHOMHKH

TpeGoBanus oXpaHsl TPy/a, IPOMBIIUICHHOM, IOXAPHON M SKOJOTHYECKON
6€30MacHOCTH, IEKTPOOE30MACHOCTH

JpyrHe XapakTepucTuKu

3.2.4. Tpynosas dpynKius
ConpoBoxzeHue mporiecca pa3paboTku U VpoBeHs
HarmMeHoBanue | CO3JaHMS KBAaHTOBO-OIITHYECKHUX CUCTEM U Koz | B/04.6 (O LypOBEHE) 6
HX COCTABHBIX 4acTel : KBaTHGUKaIHH

ITporcxoxacHue Tpy 0RO
byHKIH

3anMCTBOBaHO H3

OpurgHan X
OpHIMHaNa
Kon PerucrpanmonHsiii Homep
OpHTHHAJA npodecCHOHATBHOTO
cTaHzapra

TpynoBbie neficTBUs

Pa3paboTka TEXHOJOTHYECKHX MNPOLUECCOB JUISI WU3TOTOBJICHHSA KBaHTOBO-
ONTHYECKHX CHCTEM JUIS pEUICHHs 3a/1ad HABHTALWH, CBA3H M KOHTPOJIL
KOCMHYECKOT0 IIPOCTPAHCTBA

OC}’H.[CCTBJICHI/IC aBTOPCKOTO Haa3opa MOpH HU3rOTOBJICHHH KBaHTOBO-
ONTHYCCKUX CHCTEM JJis PCIHICHHMSA 3aJia4 HaBHUTallMK, CBSI3H W KOHTPOJIA
KOCMHYCCKOI'O IIPOCTPAHCTBA

HccnenoBanue ¥ aHAIU3 HECOOTBETCTBUS KOHCTpYKTOpCKOf/'I JOKYMCHTAIlUH
HpH IPOCKTHPOBAHHMH KBAHTOBO-ONITHYECKHUX CHCTCM /I PCIICHHA 3agad
HaBHTI'allHH, CBA3H H KOHTPOJII KOCMHYECKOI'0 IIPOCTPAaHCTBA

KoppeKkTHpoBKa MPOEKTHONH KOHCTPYKTOPCKOM, pabouel KOHCTPYKTOPCKOH
JOKYMEHTAIIMH IIPU IMPOCKTHPOBAHMH KBAaHTOBO-ONTHYECKHX CHCTEM JULL
PEIICHHS 3a1ad HaBHTallUH, CBA3H U KOHTPOJIA KOCMHYECKOr0 IPOCTPAHCTBA

Heo6xonumeie yMeHHS

HpI/IMeHSITB OCHOBHBIE METOJABl KOHTPOJISI HM3rOTOBJICHHUSA KBAaHTOBO-
ONITUYECKUX CUCTEM i1 PEHICHUS 3aJa4 HaBUTallWHW, CBA3H M KOHTPOJIA
KOCMHYCCKOT0 IMPpOCTPAHCTBA

AHaJM3MpoBaTh OTKJIOHEHHMS OT MPOEKTHOM KOHCTPYKTOPCKOH M pabouei
KOHCTPYKTOPCKOM JIOKyMEHTAIlMH, TEXHHIECKAX TpeOOBaHU# JUisi KBAHTOBO-
ONTHYECKMX CHCTEM IS PEUICHHS 3a7ad HaBUTalliM, CBA3H U KOHTPOJA
KOCMHYECKOTO IIPOCTPAHCTBA

PaspabareiBaTh  W3BemieHHss 00 ~ H3MEHEHMH  KOHCTPYKTOPCKOH
JOKYMEHTAl[MH Ui KBAHTOBO-OITHUYECKHX CHCTEM JUIA PEHICHHS 3anad
HABHTaIlMH, CBA3U ¥ KOHTPOJISI KOCMHYECKOI'0 MMPOCTPaHCTBA

HeobxonuMele 3HaHHS

OCHOBEI MPOEKTHPOBaHHS, KOHCTPYHPOBAHHS M IIPOM3BOJACTBA KBaHTOBO-
OIITHYECKUX CUCTEM

OcHOBHBIE TCXHAYECCKHE XapaKTCpUCTHUKHA H BO3MOXXHOCTH
IIPOHU3BOACTBEHHOI'O o60pyz[03aan

Crenuanusanuss  NPOU3BOACTBEHHBIX  YYaCTKOB M CTPYKTYPHBIX
TToIpa3ieIeHu

OCHOBEI CUCTEMBI MEHEDKMEHTA Ka4eCcTBa
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OtpacrieBbie cTaHIAPTHI M CTAHAAPTHI OPTaHU3ALMH B 061aCTH pa3paboTKH 1
CO3/1aHMsI KBAHTOBO-ONTHIECKHUX CHCTEM

OCHOBBI SPrOHOMHKH

TpeboBanus oxpaHbI TpyZAa, NPOMBIILIEHHOM, TOXKAPHOH H SKOJIOTHIECKOMH
0€30IIaCHOCTH, DIIEKTPOOE30MaCHOCTH

Jlpyrue XapakTepuCTHKH

3.2.5. TpynoBas pyHkuus

Hammenosanue

Pa3pa6oTka METOIHKH MOHHTOPHHTA
3@ (GEKTHBHOCTH peIIeHNS 3a1a9 HABATALHH,
CBA3H M KOHTPOJISI KOCMHYECKOTO VposeHs

ITpoucxoxkaeHue TpynOBO
$yHKIIIH

MPOCTPAHCTBA Ha BCEX JTanax pa3paboTKH, Kon | B/05.6 g;%;;em’) 6
CO31aHUA U UCIIBITAHUA KBAaHTOBO- i
OIITHYCCKUX CHCTEM
Opurmman X 3auMCTBOBaHO U3
OpHTHHAJIA
Kon PerucrpanyoHHsiil HOMEp
OpHUTHHAIA 1po¢ecCHOHANBHOTO
craHgapTa

TpynoBeie aelcTBUSA

Pa3zpaboTka Monmenn MOHHTOpHHTa O(PGCKTHBHOCTH pEHICHHA 3a]ad
HaBWTALlUH, CBS3U U KOHTPOJII KOCMHYECKOr0 IMIPOCTPAHCTBA HA BCEX dTalax
pa3paboTKH, CO3/IaHUs U MCIBITAHUS KBAHTOBO-ONTHIECKHX CHCTEM

Pa3zpaboTka TEXHMYECKOro 3aJ@aHHud Ha IPOrPaMMHYIO peaH3alHrio
METOJUKHA MOHHWTOPHHTA IO pe3yIbTaTaM MOJEIHPOBAHHS M HATYPHBIX
HCTIBITAaHM

Omnpenenenne HOMEHKIATYPBl CPEACTB H 0OOPYJOBaHHS 7S NPOBEACHHS
MOHUTOpHHTa 3((EKTHBHOCTH pelIeHHs 331a4 HaBUTallWH, CBI3M H
KOHTPOJISI KOCMHYECKOT0 IPOCTPAHCTBA

Heo6xoanmMele yMeHUS

Pa3pabareiBaTh Ha OCHOBE MOJEIH MOHHTOPHHIA METOJMKH INPOBEICHHUS
MOHHUTOpHHTa 3(Q(EeKTHBHOCTH pEIIeHHs 3ala4 KBaHTOBO-ONTHYECKAMH
cucTeMamMy

PaspabaTeiBaTh W IPUMEHSTh  CIENHATM3HPOBAHHOC  NPOTPaMMHOE
obecnieueHre Uil aHAN3a Pe3yNbTaTOB HCIIBITAHHH KBAHTOBO-ONTHYESCKUX
CHCTEM /ISl PEIICHUs 3a/1ad HaBUTallMH, CBA3U U KOHTPOJIST KOCMHYECKOIO
POCTPaHCTBa

WHTEpIpeTHpOBaTs JaHHBIE, MONYYEHHBIE C KOHTPOJIBHO-M3MEPHTEIBHBIX
npubopoB

HUcnoap30BaTh METOALI BBIABJICHHSI H aHaAIM3a ,[[e(l)eKTOB KBAaHTOBO-
OHNTHYCCKUX CHUCTCM

PaspabaTeiBaTh ~ M3BelmleHHss 00 ~ H3MEHEHMHM  KOHCTPYKTOPCKOH
JOKyMEHTaIH

HeobxonuMeie 3HaHUS

OcHOBBI NPOCKTHPOBaHUA, KOHCTPYHPOBAHHA H IIpOU3BOACTBA KBAaHTOBO-
ONTHYCCKHUX CHCTCM

[IpuHIMIBI  TOCTPOSHHS  Mozenedl  QYHKIMOHHUPOBAHHS  KBAaHTOBO-
ONTHYECKHUX CHUCTEM.

MaremaTuueckuit arrnapar, TTO3BOJISTFOIIMI pa3pa6aTLrBaTL MaTEeMaTH4YCCKHC
MOJENIH, OIMCHIBAIOIINE IPOIECCH], MPOHUCXOIAIME IIPH IKCINTyaTallnu
KBaHTOBO-OIITHYCCKHUX CUCTEM

VY¢ioBHs 3KCILTyaTaldy NIPOCKTHPYEMBIX KBAHTOBO-OITHYCCKHX CHCTCM H
UX COCTAaBHBIX YacTei
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Hasnauenue mu napaMeTpsl  00OpYIOBaHHS JUIS IIPOBEACHHS HaTYPHBIX
HMCIBITAHUNA

[IporpaMMHEBIE  CpeACTBa, NpHMEHSAEMBIE [ BBIIONHEHHS AHAIM3A
Pe3yJIbTaTOB HATYPHBIX MCIIBITAHUIM

PernaMeHTsI IpOBeICHNS HATYPHEBIX MCIBITAHAN

DU3MICCKUE MIPUHITUIIBI, HCIIOIB3YEMbIE IIPU MCIBITAHUIX HA MOAEIIX JUIS
HMMTALUH YCIIOBUH pealbHOM SKCILTyaTaluu

Mertoe1 06paboTKH pe3yIbTaTOB HCIBITAHMI

OCHOBBI CHCTEMEI MCHC/DKMCHTA Ka4eCTBa

Texnonornu HHGOPMAIMOHHOMN NMOAAEP)KKH H3ETUA

OtpacneBbie CTaHIAPTHI X CTAHAAPTEI OPraHU3alMK B 06JIACTH pa3paGoTK 1
CO3/IAaHUS KBAHTOBO-ONTHYECKUX CHCTEM

OCHOBBI 3prOHOMUKH

TpeboBannst oxpaHsI Tpyia, IPOMBILMUIEHHOMN, MOXAPHOM U 3KOIOTHIECKOR
0€3011aCHOCTH, EKTPOOE30IACHOCTH

Jpyrue xapakTepucTHKH

3.2.6. TpynoBas pynxkuus

PazpaboTka nmporpaMMHoro obecredeHus B
LeJIAX YIIpaBICHUS HHPOPMAITHEH 1 v
_ POBEHB
HaumeHnoBanue gggzigzxfggc?rzﬁzuxnn B KBAHTOBO Kon | B/06.6 (moxyposeHs) 6
JUIS penieHud 3aaa4 KBATHpHKALAT

HaBHUT'alliH, CBA3U K KOHTPOJISI KOCMHYECKOI'O

IIPOCTPAHCTBA
IIpoucxOXACHUE TPYAOBOH Opurmsan X 3auMCTBOBAHO M3
$yHKIMH OpUTHHAA

Kon PerncrpaioHHbIi HOMEp
OpUTHHAJA nipodecCHOHATTLHOTO
CTaHzapTa

Tpynoseie nercTBUs

Pa3paGoTka aJrOpUTMOB YIPABJICHHS KBAaHTOBO-ONTHYCCKUMHU CHCTEMAMH
JUISL pElIeHHs 3amad HaBHTAIlMH, CBA3M M KOHTPOIS KOCMHYECKOIo
IPOCTPaHCTBA

Pa3spaGoTka anroputMoB 00paboTKH HMHGOPMAIMH B KBAHTOBO-ONTHYECKHX
CHCTEMaXx Ul pelIcHus 3a1a9 HaBUTAlliH, CBSI3H M KOHTPOJIS KOCMHAYECKOT0
IIPOCTPAHCTBA

PaspaboTka TEXHHYECKOTO 3afaHMd Ha MPOTPAMMHYIO PCalM3allHio
AITOPUTMOB 00paboTKd HHGOPMAILIMK B KBAHTOBO-ONTHYECKUX CHCTEMax
IS pellleHds] 3aJad HABHTAlMH, CBA3M M KOHTPOIA KOCMHYECKOrO
IPOCTPAHCTBA

[IporpaMMHasi peanmsalus airOpuTMOB 00paboTKH HHpoOpMauuH B
KBAHTOBO-OIITHYECKHUX CHCTEMax Ui PEUICHUs 3a/a4 HaBHTalluH, CBS3U U
KOHTPOJISI KOCMHYECKOTr0 POCTPAaHCTBA

HeobxomuMele ymeHust

PaspabareiBaTh (CHHTE3MPOBATh) AITOPUTMBI YIpPaBICHHS H 00pabOTKH
“HGOpMaHU

Pa3paGaTeiBaTh TEXHHIECKUE 3a1aHHs Ha IPOrPaMMUPOBAHKE aIrOPUTMOB

[IporpaMMUpOBaTh AITOPHTMBI HA CTaHAAPTHBIX M CIENHATBHBIX SA3bIKaX
IPOrPaMMHPOBAHHS

AHaTH3MpOBaTh Pe3yJIbTaThl OTPabOTKH MPOrpamMM

HeobxoauMele 3HAHUSA

HpI/IHIII/IIIBI IOCTPOCHHUSA MoJieien (I)YHKIII/IOHPIpOBaHI/ISI KBaAHTOBO-
OIITHYCCKHUX CUCTEM
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OCHOBHI OIITHKH

OCHOBEI KBAHTOBOH JIEKTPOHMKH

OcHoBHBIE MOJeNTH (hOHOIIENEBOI 0OCTAHOBKH

OCHOBHBIE MOZACIHN ONTHYECCKUMX KAHAJIOB CBA3HM, HaBUTallMH H KOHTPOJIsSA
KOCMHYECKOr0 IIPOCTpaHCTBa

Teopnn ONTHYECKOH CBA3H, HABHUIallUH X JIOKAIIUH

Teopus cratucTrdeckux pemenuit

OCHOBEI ycrpoﬁcha KBaHTOBO-OIITHYCCKUX CUCTEM M UX COCTAaBHBIX dacTel

VYcenosus OKCIUTyaTallUd IPOCKTHPYEMBIX KBAHTOBO-OINTHYECKHUX CUCTEM M
HX COCTABHBIX YacTeH

dusnyuecKre U MEXaHUYECKHE XapaKTCPUCTHKH pa3pa60TaHHLIX KBaHTOBO-
OOTHYCCKHUX CHCTEM U UX COCTABHBIX YaCTEH

CTaHIlapTHBIC M CIICITUAJIBHEIC A3BIKHA IIPOIrpaMMHPOBaHUS

MeTtonnku ananuza nporpamm

IlpuHIMIBl  OpPaBOBOTO  HCIONB30BAaHHS W  3alIATHl  IIPOrPAMMHOIO
obecnieueHus
[IpaBuna odOpMICHHS HOBOrO HPOrPaMMHOTO  OOECIEUEHHS Kak
HHTEJJIEKTYaTbHOM COOCTBEHHOCTH
Jpyrue XapakTepucTHKa -
3.3. O6o0mennas TpyaoBas GpyHKHHA
TexHudeckoe ynpasneHue pa3paboTKo# 1
CO3/IaHHEM KBAHTOBO-OIITHUYECKUX CUCTEM
JIs pEIICHU 3a/1a4 HaBUTaIluH, CBS3Y U Yposens
Hauvenosanme | 00 P an alu, Kon C p 6
KOHTPOJIs. KOCMHYECKOr0 IPOCTPaHCTBA C KB UKALHH
MOHHMTOPHHTOM 3()()EKTHBHOCTH HX PEIICHUS
Ha BCEX dTamnax
H6p OGH C):i):(l)l;Hne 0BOH Opurunan X 3aHMCTBOBAHO 13
obobm TPYR P OpHUrvHaja
¢byHKIIH
Kox opurmHana  PermctpallMOHHBIM HOMED
Npo¢ecCUHOHATBHOTO
CTaHIapTa
Bo3Mo>xHEIE Crapiuii Hay4Hbli COTPYIHUK
HaNMEHOBAHUs Benymuii HayyHbIi COTpYIHHUK

IOJDKHOCTEH, podeccuid

Havanpauk cexropa
HavanpHuk otaena

TpeboBauus x
00pa3oBaHUIO U
00y4eHHIO

Briciiee o6pa3oBanne — MarucTparypa Wi CICHHATIATET

TpeboBanus x onsITy
IIPaKTHIECKOH paboThI

He MeHee Tpex JieT B 06s1acTu pa3paboTKH U CO3J[aHUS KBAHTOBO-ONTHYECKUAX
CHCTEM ISl peIICHHs 3a/1a4 HaBUTALUH, CBSI3H H KOHTPOJISI KOCMHYECKOTr0
IPOCTPaHCTBA

Ocobrie ycnoBus
JoIycka K pabore

B03MOXHBI OrpaHHYeHHs, CBsI3aHHbIe ¢ (OpMOii Jomycka kK HHpopManu,
COCTaBJBIIOLLEH TOCYJapCTBEHHYIO TalHy

Ilpyrue xapakTepucTiuku
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JlonoTHUTENBHbIE XapaKTePHCTHKH

HaumenoBanue 6a30B0# Ipymnmnbl, JOIDKHOCTH

HaumenoBanue noxymenTa Kon
(mpodeccun) K CHenUanbHOCTH
OK3 2152 HHxKeHeprI-3IeKTPOHUKH
EKC - WHKeHEP-KOHCTPYKTOP (KOHCTPYKTOP)
- Coenuanuct no HanpapJIeHHIO
OKIIATP 22491 Hrxenep-KoHCTPYKTOp
OKCO 2.12.04.01 | TIpuGopocrpoerue

2.12.04.02 | OnroTexHuka

2.12.04.03 | ®oToHMKA H ONTOUHDOPMATHKA

2.12.04.05 | Jla3epHas TeXHHKA U JA3€PHBIC TEXHOIOTHH
2.12.05.01 | DeKTPOHHBIE U OIITUKO-3IEKTPOHHEIE IPHGOPHI 1
CHCTEMBI CIENHATEHOIO HA3HAYECHHUS

3.3.1. Tpynosas ¢pynxums

Texuudeckoe ynpapnenre nIpoBeIeHAEM B
COOTBCTCTBHH C TAKTUKO-TEXHUYECCKHUM
3aJaHAEM TCOPCTHYCCKUX U v
. OBEHb
HanMeHoBanue ZIé;I;iE;H\éZI:TaHLHBD( HCCIIC/OBAHIH B Koxn | C/01.6 (HO}J[I;IPOBCHB) 6
JaHHUs HOBBIX 06pasiioB KBATHGHKAHH
KBAaHTOBO-OIITHYECCKHUX CHCTEM JIJIS PCLICHUSA
3aJ1a4 HaBUTallUH, CBA3H U KOHTPOJIA
KOCMHYCCKOI'O IPpOCTPaHCTBA
IMpoucxoxneHue Tpyaosoit Opurmsan X 3aMMCTBOBaHO M3
byHKIIMHT OpHIMHAIA
Kon PeructpalinoHHBIA HOMEP
OpUTHHaJia pOo¢ECCHOHATIEHOTO
CTaHzaapTa
TpymoBsle neficTBus HccnenoBanue OTEYeCTBEHHOTO M 3apyO€KHOTO OIBITa pa3paboTKu

KBaHTOBO-ONTHYECKUX CHCTEM M HX COCTAaBHBIX YacTeH

ITogroroBka  TeXHWYECKMX  3afaHMi  HAa  TEOPETHYECKHE  H
9KCIICPMMEHTAIBHBIE HMCCIEAOBaHUA KBAHTOBO-ONTHYECKHX CHCTEM /s
peIlieHHs] 3a/a4 HaBHMIralM¥, CBSI3M M KOHTPOII KOCMHYECKOIO
IIPOCTPAHCTBA

IlpoBeieHHE TEOPETHYECKUX W  OKCICPUMEHTAIBHBIX HCCIICIOBaHUI
KBaHTOBO-ONITHYECKHX CHCTEM [l pEHICHMs 3aJa4 HaBHUTallUd, CBA3H U
KOHTPOJISI KOCMHYECKOTO IPOCTPAHCTBA

Pa3zpaGoTka pekoMeHAAWii ¥ 3aKMIOYEHHWH 10  HCIOJIB30BaHHUIO
pe3yJIbTaTOB  TEOPETHYECKHX M OKCIECPHMEHTAIBHBIX HCCIIECHOBAHHMA
KBaHTOBO-ONITHYECKUX CHCTEM Ui pEIICHUs 3aJa4 HaBHIallMH, CBS3H H
KOHTPOJIsI KOCMHYECKOTO IIPOCTPAaHCTBA

Pa3zpaboTka INpOEKTHOH KOHCTPYKTOPCKOM JOKYMEHTALMHM Ha OIBITHBIC
obpa3lbl, M3roTaBIHBacMble M HCHBITBIBAEMblE IO  pe3yJbTaTaM
BHINIOJIHEHHSI TEOPETHYECKHX M IKCICPHMEHTAILHBIX HMCCJICIOBAHHH
KBAaHTOBO-ONITHYECKHX CHCTEM MUl PEHICHMs 3a4ad HaBHUTallUd, CBSA3H U
KOHTPOJII KOCMHYECKOr0 IPOCTPaHCTBA
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Pemenne wusobperarensekux 3amau ® pa3paGoTKa HMHHOBALMOHHBIX
06pasioB KBAHTOBO-ONTHYECKHX CHCTEM IS PEIUCHHS 33134 HaBHTaITHH,
CBA3W U KOHTPOJIA KOCMHYECKOTO IIPOCTPAHCTBA

OdgopmiieHre IOKYMEHTOB Ha MONyYeHHE IATeHTa IO DE3y/IBTATAM
TEOPETUYECKUX U IKCIEPHUMEHTANBHBIX HCCIEA0BAHUI B 00IaCTH CO3/aHus
HOBBIX OOpa3’lOB KBAaHTOBO-ONTHYECKMX CHCTEM UIA pEIIeHHs 3a7ad
HABUTAlWH, CBS3M M KOHTPOJII KOCMUYECKOr0 IPOCTPAHCTBA

Heobxoaumbie ymenus

KOOp}II/IHI/IpOBaTB Hay4YHO-HCCICAOBATCIILCKYIO OCATEIILHOCTL B obnactu
CO3/JaHHsI KBAHTOBO-ONITHYECKUX CHCTEM IS peIICHUA 3aJ1a4 HaBUTAIIUH,
CBSI3H U KOHTPOJIA KOCMHIECKOTO IPOCTPaHCTBA

HpI/IMCHSITB 3HaHHA CCTCCTBCHHO-HAYYHOTO0 W MaTEMaTHYECKOIO IHUKJA, B
TOM YHCJIC CIICIIHATIBHOIO, a TaKXXe l'IpaKTI/IquKI/Iﬁ OIIBIT IIPH IIPOBCACHUU
TEOPETHUCCKUX H IKCIICPHUMEHTAIILHBIX HCCIICKOBaHAH

OOpabaTeiBaTh ¥ = aHANM3HPOBATH  PE3YJIBTaThl  TEOPETHUECKHX U
3KCIEPUMEHTAIBHBIX HCC/IEOBAHUMN

AHaJII/ISI/IPOBaTL COCTOSIHUE H INCPCIICKTUBBI pPa3BUTHA KBaHTOBO-
ONTHYCCKHUX CUCTEM

Hcnonb3oBath IporpaMmmMHOE obecneuenue 0611[61"0 B CHeHuaJIbHOI'O
Ha3Ha4YCHUA

Bectu nenoByio nepenucky

Co3aBath 1 PCOAaKTHPOBATH TEKCThI HpO(pCCCI/IOHaJ'IBHOI"O HasHaAYCHUA

Ipon3BoaHTh aHAIN3 HATEHTHON YUCTOTH pa3pabaThIBAEMBIX IIPOEKTOB

IloaroraBnuBaTh K MyONIHMKALMA HAYIHBIE CTAThH

O opMIIATh TEXHHYESCKHE OTUETHI

HeobxomuMeie 3HaHuS

OcHOBHI HpOCKTUPOBAHWSA, KOHCTPYHUPOBAHUSA H IPOHU3BOJACTBa KBAHTOBO-
OIITHYCCKHX CUCTEM

OCHOBBI OIITHKH

OcHOBBI KBaHTOBOH 3JIEKTPOHHUKH

OcHoBHEIE MOJIeNH (hOHOLIENIEBOH 0OCTaHOBKYU

Teoppm ONTUYECKOU CBA3H, HABUTAIMH U JIOKALUU

Teoppm CTaTUCTHUYCCKHUX pemeHHﬁ

OCHOBHBIC MOJIC/IM OITHYCCKHX KaHAIOB CBA3H, HaBUTI'allHH H KOHTPOJIA
KOCMHYCCKOT'0 ITPOCTPAaHCTBA

OCHOBEI TCICCKOIIOCTPOCHUS

OCHOBBI METPOJIOTHH, CTAHIAPTH3ALMH ¥ CepTU(HUKAIINI

OCHOBBI IIPOCKTHPOBAHUS CJIOKHBIX CHCTEM

TexHuueckuii aHrIHACKHH S3BIK B 00JACTH HMCCIIEIOBAHUS U IOCTPOCHUS
KBaHTOBO-ONTHYECKHX CHCTEM U 00pabOTKH CHIHAJIOB

OcHOBBl OGOPMIIEHHS IIpaB KHTEJUIEKTYalbHOH COOCTBEHHOCTH, B TOM
YHCJIe TaTCHTOBEACHUS

OrtpacneBsle CTaHIAPTHI U CTAHAAPTHI OPraHU3alMH B 00J1aCTH pa3pabOTKH
¥ CO3JaHHs KBAHTOBO-ONTHYECKHX CHCTEM

OCHOBBI 3prOHOMHUKH

TpeGoBanus oxpaHbl TPyZa, IPOMBIIUICHHOHR, MOKapHOH M 9KOJOrHYECKOM
0€30MaCHOCTH, DIEKTPOOE30MacCHOCTH

Hayunas opranuzanus Tpyaa

OCHOBEI CHCTEMBI MEHEDKMEHTa KaueCTBa

OCHOBBHI YTIPaBJICHHUS IEPCOHATIOM

Hpyrue xapakTepuCTUKH
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3.3.2. Tpynosas gynxuus

Texnmueckoe ympasnenne pazpaboTxoit

Hauverosamme | POSKTOB KBAHTOBO-ONTHYECKHX CHCTEM VIS K CI02.6 Yposes
PEeIeHns 3a0a4 HaBUTallHH, CBI3U 1 ox 102. g;%;i:ﬂ;; 6
KOHTPOJISI KOCMHYECKOI'O IIPOCTpaHCTBA
[Mpoucxoxnenue OBO¥
p TPY X Opuruman X 3alMCTBOBAHO U3
bysKUEN OpHUTHHANA
Koz PerncTpaupoHHsIit HOMep
OpUTrHHaNa podecCHOHAIBLHOTO
cTaHzapTa
Tpynoseie aeiicTus AHanu3 HCXOMHBIX TPeGOBAaHMIN K pa3pabaThBAEMOMY IIPOEKTY KBAaHTOBO-

ONTHYCCKUX CHUCTCM JUIS PEIUICHUA 3a7a4 HABUTAMU, CBSI3H U KOHTPOJIA
KOCMHYECKOT0 IIPOCTpaHCTBa

Texnudeckoe ynpaBieHHe paspaGOTKOH W BENIYCKOM HPOEKTHOHN
KOHCTPYKTOPCKOM NOKYMEHTAllUH I IPOEKTOB KBAHTOBO-ONTHIECKHX
CHCTEM JUIS PEIICHMS 3a/1a4 HABWTAIIMH, CBSI3H M KOHTPOJISE KOCMHYIECKOTO
MIPOCTPAHCTBA

HpOBeIleHI/Ie TEXHUYCCKHX PacucToB, TEXHUKO-3KOHOMUIECCKUH U
(DYHKHHOHaHBHO-CTOHMOCTHOﬁ daHaJIi3 IIPOCKTa KBAaHTOBO-OIITHUYECKUX
CHCTEM JUId PCIICHUS 33429 HaBUIAllHH, CBI3H H KOHTPOJS KOCMHYCCKOI'O

IPOCTPAHCTBa
Co3nanue CTPYKTYpHBIX M KOHCTPYKTHBHO-KOMIIOHOBOYHBIX CXEM C
HCIIOJIB30BAHAEM COBPEMEHHBIX . CHCTEM aBTOMAaTH3HPOBAHHOTO

ITPOCKTHPOBAaHU KBAHTOBO-OIITHYCCKHUX CUCTEM

Pa3paboTka HOPMaTHBHO-TEXHHYECKOH JOKYMEHTAIlMHA JUIA IIPOEKTOB
KBaHTOBO-ONTHYECKUX CHUCTEM I pEIICHHS 33/a4 HABHTAIlAH, CBSI3H H
KOHTPOJII KOCMHUYECKOT0 IPOCTPAHCTBA

PazpaboTka TexHMYeCKUX 3aJaHHi Ha Pa3pabOTKy KBaHTOBO-ONTHYCCKHAX
CHCTEM B IIEJIOM M HX COCTABHHIX 4YacTel, 3CKHU3HBIX U TEXHHIECKHX

IIPOCKTOB
HeobxoauMble yMeHuS PaszpabatriBaTh 1iaHBl paboT MO MPOEKTUPOBAHUIO COCTABHBIX HacTeH H

KBaHTOBO-ONTHYECKHX CHCTEM M KOOPAWHHpOBaTh paboTy @O HX

BBINIOJTHEHHUIO

ITpon3BoauTh KOMIIBIOTEPHOE MOJIEJIMPOBAHUE, pacyeTsl c

UCMONB30BaHHEM IIPOrPAMMHOT0O oOecmedeHusT OOIIEro M CHEIHaIbHOTO

Ha3HauYEHHS

P a3pa6aTHBaT1> IIOCJICAOBATCIIbHOCTE PCIICHUSA NOCTAaBJIEHHON 3aJadu ¢
HCIIOIH30BaHHEM TEXHOJIOTHi Ha 0a3e CHCTEMHOTO noaxoaa

HpOI/I3BOZII/ITI> AHAIN3 MaTCHTHON YUCTOTHI pa3pa6aTI>IBaCMBIX IIPOCKTOB

BecTu nenoByro nepenucky

Heo6xoauMble 3HaHUS OCHOBEHI IIPOCKTHUPOBAHUsI, KOHCTPYHPOBAHHUSA H IIPOHU3BOACTBA KBAHTOBO-
ONTHYCCKHUX CHCTEM JUIA PCHICHUSA 3a/ia4 HAaBUI'allUHU, CBA3H U KOHTPOJIA
KOCMHYCCKOI'0 MPpOCTPaHCTBA

OCHOBBI TEOPHH PAaCIPOCTPAHEHHUS JIEKTPOMArHUTHBIX HOJIEH B CiIy4aiHoO-
HEOJHOPOJHEIX Cpeax

Teopus cTaTHCTHYECKUX peLIEHUH

Teopnn ONTHYECKON CBA3H, HABUTALUH U JIOKAIIUH

HpI/IHHHHbI IHOCTPOCHHUA (bHSPI‘-IeCKHX H MaTeMaTHYEeCKHX MOJEIIEH,
aHaJiu3a uX NPUMCHUMOCTHA K KOHKPETHBIM IIporeccaM

OCHOBBI yCTpOﬁCTBa KBAaHTOBO-OIITHYCCKHUX CHCTCM
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OcHOBEI paGoTHI cHCTEM ABTOMATH3UPOBAHHOT'O IIPOEKTHPOBAHHS

OCHOBBI IIPOBeACHUS TEXHUKO-5KOHOMHYECKOTO U GyHKIHOHAIBHO-
CTOMMOCTHOT'O aHaJIH3a

AHTTIMMCKMH S3BIK B o0bemMe, HEOOXOAUMOM IS B3aMMOJEHCTBHS C
IPEACTABUTEIIMH 3apYOEKHBIX 3aKa3UHKOB

OrtpacreBbie cTaHIapTH! U CTaHAAPTHI OpraHu3anuu B 00/1aCTH pa3paGoTKu
U CO3JJaHUS KBAHTOBO-ONTHYECKUX CHCTEM

OcCHOBBI 3pronoMuKH

TpeGoanus oxpans! Tpyna, IIPOMBIIUICHHOM, MOXKapHOH U SKOJIOrHYESCKOM
Ge3omacHOCTH, 371€eKTpo6e30nacHOCTH

Hayunas opranusanus tpyna

OCHOBEI CHCTEMEBI MEHEKMEHTA KAYeCTBa

Jlpyrue xapakrepucTuka | -

3.3.3. TpynoBas pynxnus

Texnngeckoe ympasnenue nmponeccom
pa3paboTKH B pa3paboTKa MPOEKTHOM
KOHCTPYKTOPCKO#, paboueit
KOHCTPYKTOPCKOM JOKyMEHTAIIMH IIPH YposeHk
Hamveronanne I OngiKOBE.HI/II/I KBaH}Tq:Bo onmqeg UX Kon | C/03.6 | (nonyposcn) 6
P p : K KBATHDUKALAA
CHCTEM JIJIs pEIICHUS 33/1a4 HaBHTaIlHH,
CBA3H H KOHTPOJIA KOCMHYECKOTO
IIPOCTPAaHCTBA
TpoucxoxaeHme TPYAOBOIH 3aHMCTBOBAHO M3
Opurus
bysKIAR p an X OpHTHHAJIA
Kon PerncrpanuoHHbiil HOMep
OpHI'MHaJIa podeCCHOHATEHOTO
cTanaapra
Tpynossie peiicTeus Texunyeckoe ympaBiaeHHe pa3pa0oOTKOM W BBIIYCKOM  IPOEKTHOM

KOHCTPYKTOPCKOM, pabodyell KOHCTPYKTOPCKOH  JOKYMEHTAIlMH IIpU
TMIPOCKTAPOBAaHUH KBAaHTOBO-ONTHYECKHX CHCTEM i1 pCEIICHHS 3a1ad
HaBHUTAIMH, CBA3H U KOHTPOJISI KOCMHYECKOI0 IPOCTPAHCTBA

Pa3paboTka  TeXHHYECKHX  MPOEKTOB, pabodyell  KOHCTPYKTOPCKOM
AOKYMEHTAllUM B COOTBETCTBHH C TEXHHYECKHM 3aJaHUEM, HOPMAaTHBHO-
TEXHUYECKOM JIOKyMEHTalMed u TpeOOBaHUAMH K TEXHOJIOTHYHOCTH
H3TOTOBIEHHSA M COOPKH KBAaHTOBO-ONTHYECKUX CHCTEM ISl pEIICHHs 3a/1a4
HABUTAI[WH, CBSA3M H KOHTPOJISI KOCMHUYECKOr0 TPOCTPAHCTBA

Cosmanue TpexMepHBIX Mofenell KBaHTOBO-OINTHYECKHX CHCTEM €
HCTIOJIb30BAHHEM CHCTEM aBTOMATU3HMPOBAHHOIO IIPOEKTUPOBAHUS TPH
MPOCKTHPOBAHNH KBAaHTOBO-ONITMYECKMX CHCTEM JUIA pEIICHHs 3a7ad
HABHTaIlMH, CBA3H M KOHTPOJII KOCMHYECKOr0 IPOCTPAHCTBA

PaspaboTka MaremaTHuecKHX Mozele paGoThl KBAaHTOBO-ONTHYECKUX
CHCTEM M MX COCTAaBHBIX 4acTeH

Pa3paboTka HOpPMaTHBHO-TEXHHYECKOH MOKYMEHTALHH IO OOECICUYCHHIO
KauecTBa, HANEKHOCTH K 0e30macHOCTH INpH pa3paboTke, CO3MaHHM M
9KCILTyaTallid  KBAaHTOBO-ONTHYECKUX CHCTEM [UIA PpElICHHs 3agad
HABUTAIlMH, CBSA3H M KOHTPOJIS KOCMUYECKOTO IPOCTPAHCTBA
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CornacoBanne paspabarsiBaeMoil IIPOEKTHOI KOHCTPYKTOPCKOH, paboueii
KOHCTPYKTOPCKOH HOKYMEHTAIlMH C MOAPa3/ieIeHHIMH, OpraHM3aIUsIMHA 1
IPENCTABUTEIAMH 3aKa39MKOB, B TOM YHCIIE C IIPUMEHEHHEM COBPEMEHHDIX
CPCACTB 3JIEKTPOHHOTO IOKYMEHT0000poTa

Heobxonnmeie ymenus

PaspaGareiBath miaHe! paboT MO KOHCTPYHPOBAHHIO KBAHTOBO-ONTHICCKHX
CACTEM M MX COCTaBHBIX YacTell M KOOPAMHHPOBAaTh paboTy IO wuX
BBINIOJTHEHHIO

IIpuMeHsTs nepenoBoit HEKEHEPHBIH OIBIT [IPU CO3AHHH HOBBIX o6pasios
KBAaHTOBO-OITHYECCKHUX CHCTEM

Pabotatk ¢ COBpeMEHHBIMH  CHCTEMamMu aBTOMaTU3UPOBAHHOTO
IIPOCKTHPOBAHMS 1 CHCTEMaMH 3JIEKTPOHHOT'O JIOKYMEHTO060pOTa

BBITONHATE TpeXMepHOE KOMIIBIOTEPHOE MOJIETHPOBAHHAE

1IpoBOJMTE MaTeMaTHUYECKOE MOJETHPOBAHHE Pa3paGaTHBAEMBIX KBAHTOBO-
ONTHYECKUX CHCTEM H MX COCTaBHBIX YacTell ¢ HCIOJIB30BAaHHEM METOOB
CHCTEMHOTO MOAXOJa H COBPEMEHHBIX INPOTPAMMHBEIX IPOAYKTOB LIS
IIPOrHO3WPOBaHUS MIOBEICHUS, ONTHMH3AIHA H U3yUEeHHs]
(YHKITHOHHPOBAHHS KBAHTOBO-ONTHIECKHX CHCTEM M HX COCTABHBIX YacTeil
C YYETOM HCIIOJIb3YEMBIX MATEPHAIOB H BO3MOXCHEBIX OTKA30B

IIpoH3BOMMTE TPOEKTHO-KOHCTPYKTOPCKME pabOTHI B COOTBETCTBHH C
TEXHMYECKHM 3a/laHUeM, HOPMATHBHO-TEXHHYECKON JOKYMEHTAaIHell u
TpeOOBaHUSIMH K TEXHOJNOTHIHOCTH H3TOTOBJIEHHMS M COOPKH KBAHTOBO-
OIITHYECKHUX CHCTEM

HeobxoguMmbie 3Hanus

OcCHOBEI IPOCKTHPOBAHUSA, KOHCTPYHPOBAHHS M IIPOH3BOJICTBA KBAHTOBO-
OINTHYICCKHUX CHCTCM

TaxTuko-TeXHMYECKOE 3aJaHUC Ha KBAHTOBO-OIITHYCCKHE CHCTEMBI I
peHiCcHud  3aJa4 HaBHTalpd, CBiI3H H  KOHTpPOJIA KOCMHYCCKOI'O
IIPOCTPAHCTBA, TCXHUYICCKOC 3a/TaHUC HAa UX COCTaBHBIE YaCTH '

HasHayeHnue,  OCHOBHBIE  DJI€MEHTHI W  NPHHOMUOB  JEHCTBHIM
pa3pabaTbiBacMOiH KOHCTPYKIIHH, TEXHHYECKHUE TpeOoBaHHUS,
MPEABIBISIEMBIE K HER

Ilpunmnel  mocTpoeHHs  Mozeneif  (QyHKIMOHHPOBAHHS  KBAHTOBO-
OIITHYECKUX CUCTEM

Maremarnyeckuii annapar, Mo3BOJIIIONIMI pa3padbaThiBaTh MATEMATHIECKHE
MOJICJIM, OIHCHIBAIOIIME ITPOIECCHl, MPOMCXOMAIME TPH SKCIUTyaTaIl[HH
KBAHTOBO-ONITHYECKHX CHCTEM

OCHOBBI OIITHKH

OCHOBBI KBAHTOBOH 3JIEKTPOHHKHA

OcHoBHbIE MOzENH (POHOLIETEBOM 06CTAHOBKH

OcHOBHBIE MOJCIIA OIITUYCCKUX KAHAJIOB CBA3H, HaBUTAallUKM W KOHTPOJIA
KOCMHUYCCKOI'0 ITPOCTPAHCTBA

COBpeMeHHBIe CHUCTCMBI aBTOMATU3UPOBAHHOT'O IIPOCKTHPOBAHUSA, CHCTCMBI
TPEXMEPHOI'O MOACIUPOBAHUS M 3JICKTPOHHOI'O }IOK}’MCHTOO60p0Ta

AHrIMACKUA sBBIK B 00BEME, HEOOXOAMMOM JUIS B3aMMOJCHCTBHS H

COIIaCOBaHUS pa3pabaTbiBaeMOi MIPOEKTHOH KOHCTPYKTOPCKOM
JIOKYMEHTAIU!
OcHoBHEIE TEXHUYECKHEC XapaKTEpUCTHKH 51 BO3MOKHOCTH

IPOH3BOJICTBEHHOTO 060py IOBaHUS

OCHOBBI CHCTEMBI MEHE IDKMEHTA KaueCcTBa

Hayunas opraausauys tpyna

OtpacneBbie CTaHAApPTHI U CTAHAAPTHI OPraHHU3AMH B 00JIaCTH Pa3paboTKH H
CO3[aHHs KBAHTOBO-ONTHYECKAX CHCTEM
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OcCHOBEI 3proHOMuKH

TpeboBanus oxpaHsI Tpysa, IPOMBIILIEHHOGH, MOXKAPHOH M 3KOJIOrMYECKOM
0€30I1aCHOCTH, JIEKTPOOE30MacCHOCTH

Hpyrue xapakrepucTuxu

3.3.4. Tpynosas ¢pynxuus

CoupoBoxieHEE U 00ecneyeHue
B3aHMOZCHCTBHS B IIPOLIECCe pa3paboTKH 1 Yposens

HanmeHoBanue K
o

CO31aHUA KBAHTOBO-ONTHYECKUX CUCTEM U A C/046 KT;%;E:H;L 6

HX COCTaBHBIX YacCTEH !
IIpoucxoxnenue Tpynosoii
R OpuruHan X 3aMMCTBOBAHO M3 OPUTHHANA

Kon PervcrpaunonHsiit
OpUrHMHaJIa HOMeEp
podheCCHOHATBHOTO
CTaHxapTa

TpynoBeie geficTBus

Texanueckoe YIIpaBJICHUE pa3pa60'n<01‘/‘1 TEXHOJIOTHYCCKHX MPOUECCOB IIpH
IIPOCKTHPOBAHHHA KBAaHTOBO-OIITHYECKAX CHCTEM I pe€IICHus 3adad
HaBHUT'allMH, CBSI3A A KOHTPOJISL KOCMHYECKOT'O IIPOCTPAHCTBA

ABTOpPCKHMH Ha[30p Ipd CO3JAHHH KBAaHTOBO-OITHYECKHX JUISA pemecHus
3a/la4 HaBUTAllMH, CBA3H H KOHTPOJII KOCMHYECKOTO MPOCTPAHCTBA M HX
COCTaBHBIX YacTeil

HeobxonuMmele ymeHust

Pa3pa6aTI>1BaTI> IIJTAHBI pa60T 4 KOOPAWHHUPOBATH UX BHEHIOJTHCHHE

O60CHOBEIBATH npeajaracMble TCXHUYCCKUC PCILICHUS

AHanM3UpoBaTh OTKJIOHEHHS OT NPOEKTHOW KOHCTPYKTOPCKOM M paGouei
KOHCTPYKTOPCKOM JOKYMEHTALUH, TEXHUYECKHX TPpeOOBaHMIA

PazpabarbiBaTh M COIVIACOBBIBATH  M3BELICHHS 00  H3MCHCHHH
KOHCTPYKTOPCKON JOKYMEHTAIHH

Heob6xoauMele 3HaHUS

OCHOBBI IIPOEKTUPOBAHUSI, KOHCTPYHUPOBAHHUA H IIPOHU3BOJCTBA KBAHTOBO-
OIITHYCCKHX CHUCTEM

IlpuHiMnel  mocTpoeHMs  Mojened  (QYHKIHOHHPOBAHHS  KBAHTOBO-
ONTHYECKHX CHCTEM

MareMatudeckuit annapar, HO3BOJLSIIONIMI pa3pabaThIBaTh MaTeMAaTHYCCKHE
MOJIENIH, ONHCHIBAIOIUE IPOLECCH, IPOMCXOMSMIHE IIPH SKCILTyaTallHH
KBAHTOBO-OITHYECKHAX CHCTEM

TexHONIOTHI CO3MaHHA KBAHTOBO-OINTHYECKHX CHCTEM H HX COCTABHBIX
qgactel

OcCHOBHBIE TCXHHYCCKUC XApAaKTCPUCTUKHU u BO3MOXHOCTH
ITPOU3BOACTBCHHOI'O o6opy11013an1

Crnenuammusanysi  NPOM3BOACTBEHHBIX  YYacTKOB M CTPYKTYPHBIX
noApasaeieHui

OCHOBEI CHCTEMBI MCHCIDKMCHTA Ka4CCTBa

Texnonornn nHGOPMAMOHHOM ITOIEPKKA H3IEIIHAS

Hayunas opranusamys Tpyaa

OrtpacneBsie CTaHAAPTHI U CTaHAAPTH OPraHH3aIMH B 00IaCTH pa3paboTKH U
CO3/1aHHS KBAHTOBO-OITHIECKUX CHCTEM

OcHOBEI IProHOMHKH

TpebGoBanust oxpaHbl Tpy/1a, MPOMBIIUICHHOMH, ITOXKAPHOH U IKOJIOTHYECKOM
6€30I1aCHOCTH, DNIEKTPOOE30IaCHOCTH

Jlpyrue XxapakTepUCTHKH
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3.3.5. Tpynosas pynkuus

Texnudeckoe ynpapnenne obecneueHrem

B3aHMOJICHCTBHS IIPH pa3pabOTKe METONHKHI

MOHHTOpPHHTa 3G (HEKTHBHOCTH pemIeHuUs! VpoBeHs
HaumeHoBaHMe | 337144 HABHTAIMH, CBS3H U KOHTPOJIS Kon | C/05.6 (ToxypoBeHs) 6

KOCMHYECKOT0 IIPOCTPAHCTBA HA BCEX ITAIlax KBanuKaImm

Pa3paboTKH, CO3MAHHUS M HCIIBITAHUS

KBAHTOBO-ONTHYECKHX CHCTEM
gggfzﬁgmﬂenne TPYAOBOH Opurmman X ggﬁfgzﬁzano u3

Kox PeructpaumonHsiit Homep
OpMIHHaNa NpotheCCHOHATBHOTO
CTaHxaprTa

TpynoBrle neficteus

Texunyeckoe ympasiieHne TeHCTBHSMHE CHENHATHCTOB HCCIIEIOBATENHCKHUX,
TIPOCKTHO-KOHCTPYKTOPCKUX H POU3BOACTBEHHBIX IOAPA3JceHUH mpH
pa3paboTKe METONMKH MOHHTOPHMHTA 3((EKTHBHOCTH PaGOTHl KBAHTOBO-
ONTAYECKUX CHCTEM JUIS PEeLICHHs 3a1ad HABHTALMH, CBS3M H KOHTPOJA
KOCMHYECKOTO MPOCTPAHCTBA

Pa3paboTka Monenn MoOHMTOpHHTa 3(QEKTHBHOCTH peIIeHHs 3a1ad
HaBUTALlNH, CBSI3H ¥ KOHTPOJISI KOCMHYECKOTO MPOCTPAHCTBA

Pa3paGoTka MeTOMKY pealH3aliii MOHHTOPHHTA 3P GEKTHBHOCTH PEIICHHUS
337124 HaBUTallUK, CBSA3M U KOHTPOJIsi KOCMHUYECKOTO IIPOCTPAHCTBA

PaspaGoTka TeXHHYECKOro 3aJaHHs Ha [POTPAMMHYIO peaIH3allHIo
METOJTUKH MOHMTOPHHTA 3 HEKTHBHOCTH PelIEHHs 3aa9 HABUTALHH, CBI3H
H KOHTPOJISI KOCMUYECKOT0 MPOCTPAHCTBA 110 pe3yJIbTaTaM MOJCTHPOBAHHL
U HATYPHEIX MCIIBITAHUH

OHpGHCJ’ICHI/IG HOMCHKIIATYpPBI CPEACTB H o6opy,u03aHH5{ UL IIPOBCIACHHA
MOHHUTOpHHTA 3(1)(1)GKTI/IBHOCTI/I peIICHUA 3aJa4 HaBHIallMHd, CBSA3U U
KOHTPOJII KOCMHYECKOI'0O IIPOCTPAaHCTBA

Heobxoaumele ymenus

PaBpa6aTBIBaTI> IJIaHBI, TPOrPaMMBbl U MCTOJAUKH IIPOBEACHUSI MOHHUTOPHHTIA
3(1)(1)CKTHBHOCTH PEIICHHUSA 3aa4 KBAHTOBO-OIITHYCCKHMH CHCTCMaMH H HX
COCTaBHBIMH 9aCTAMH

PaspabaTeiBaTh M TNIPUMEHSATh  CHEIMATM3UPOBAHHOE  MPOrPaMMHOE
obeclneueHne Juis aHAINu3a Pe3yJIbTaTOB HCIIBITAHHM

WurepnpernpoBaTh JaHHBIC, TOJNYYEHHBIE C KOHTPOJIBHO-M3MEPUTEIBHBIX
npubopoB

Pa3pabGaTeiBaTh MNpPEATIOKEHHS IO pe3yjbTaraM aHaiu3a JAe(PeKToB H
HECOOTBETCTBHM KOHCTPYKTOPCKOH JOKYMEHTAI[HH

Ucnons3oBath MCTOABI BBIABJIICHHS M aHaAJIM3a HG(I)CKTOB KBAaHTOBO-
OIITHYCCKHUX CUCTCM

PaspabarsiBaTh u3BelmeHus 00 W3MEHEHHH KOHCTPYKTOPCKOI
JOKYMEHTAIUH

Heob6xonuMeie sHauus

OcHOBEI NMPOCKTUPOBAHUSA, KOHCTPYHUPOBAHHUA H IPOU3BOACTBA KBAHTOBO-
OINITHYCCKUX CUCTEM

IlpuHIUnel  mocTpoeHHMsT Mofenedl  (QYHKIMOHHPOBAHHS  KBAaHTOBO-
ONTHYECKHX CHCTEM

MareMaTuueckuii anmnapart, MO3BOJSIONIHMMA pa3pabaThiBaTh MATEMATHICCKHE
MOZIE/IH, ONHCHIBAIOLIME IIPOIECCHl, HPOUCXOMSIINE TPH HKCIUTyaTalluy
KBaHTOBO-OLTHYECKHX CHCTEM

MeTtoap1 00pabOTKH pe3yJIbTaTOB HCIIBITAHUI
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Teopun onTrdeckoit cBs3K, HABMraNMH U JIOKaIu
Teopus cratucTuyeckux peneHunii
OCHOBEI OITUKH
rrrrr OCHOBBI KBaHTOBO#T IEKTPOHHUKH
OcHOBHBIE MOIETH (dhoHoLENEBOH 06CTAHOBKH
OCHOBHBIE MOJENH ONTHYECKUX KAHATOB CBSI3H, HABUTallMd M KOHTPOJIs
KOCMHY€ECKOIro IPOCTPAaHCTBA

YCIoBUS BKCIUTyaTanud IMIPOCKTHPYEMEIX KBAaHTOBO-OIMTHUYECKHX CHCTEM H
HMX COCTaBHBIX 4acTeii

Haznauenue wu napaMeTpel OOOPYIAOBaHHS i NPOBCACHHUS HATypPHBIX
HCHBITAHUIH

IlporpaMmuble  cpeacTBa, NpHUMeHSeMBIE /Ul BBINONHEHHS AHATM3A
Pe3yJIbTaTOB HATYPHBIX UCIILITAHUIM

PeryiaMeHTEI IpOBEICHAS HATYPHBIX HCIIBITAHMI

®u3rvecKue IPHHIKIGIL, KCIONb3yeMbIe IIPH HCIBITAHAAX HA MONEIIX UL
HMMHTALWH YCIOBHH peabHOM 3KCIUTyaTaluu

Hayunas opranusamms tpyaa

OCHOBBI CHCTEMBI MCHEJ/UDKMEHTA Ka4eCTBa

Texnosorau HHGOPMAIHOHHON HOANEPKKH H3ISIHS

OrtpacieBbie CTaHAAPTEI U CTAHAPTHI OPraHHU3ANNHA B 06]IACTH Pa3paGoOTKA |
CO371aHM KBAaHTOBO-ONTHYECKHX CHCTEM

OCHOBEI OPrOHOMHUKH

TpebGoBanus oxpaHbI Tpyna, NPOMBIILIEHHOHR, TOKAPHOM W KOJIOTHYECKOM
6e30macHOCTH, TEeKTPOGE30MACHOCTH

JIpyrue XapakTepucTuKd

3.3.6. TpynoBas dpynxuus

HanmeHnoBanue

Texnuueckoe ynpasnenue obecrieueHuEM
B3aMMOJICHCTBH NIpH pa3paboTke
IIPOrPaMMHOr0 0OeceueH s A1 1enei
ynpasjenns nHbopManuei # 06paboTku
rHpopManuK B KBAHTOBO-ONITHYECKHX KBaTHUKAIHH
CHCTEMaX JUlsl PELICHHMS 3a7a9 HABUTAIINH,
CBSI3H U KOHTPOJSI KOCMHYECKOTO
IIPOCTPAHCTBA

VpoBeHs
Kox | C/06.6 @ (momyposens) 6

IporcxoxaeHue TpyaOBOi
($yHKUMH

3auMCTBOBaHO U3
Opurusan X
OpHUTHHAJIA
Kon PeructpainoHHsIit HoMep
OpUrHHaja mpogeccHOHATEHOro
cTaHzapTa

TpynoBble neficTBus

Texuuyeckoe ympaeinenue pa3paboOTKOH UM pa3paboTKa ajJropuTMOB
YOPaBJICHHs KBAaHTOBO-ONTHYECKUMH CHCTEMaMH JUIS PpEIICHHS 3a1ad
HABHI'all¥H, CBS3H U KOHTPOJISI KOCMHYECKOTO IIPOCTPAHCTBA

Texnuyeckoe ympaBieHHE pa3paboTKOW ©  pa3palOTKa aJrOpPHTMOB
06paboTkm MHpOpPMAIMK B KBAaHTOBO-ONTHYECKHX CHCTEMAX Ui PEIICHHUS
3a/1a4 HaBUTallMH, CBSI3H U KOHTPOJISI KOCMHYECKOTO IIPOCTPAHCTBA
Texnamgeckoe ympaBneHue pa3paGoOTKONM TEXHHYECKOTO 3aJaHHMs Ha
NPOrPaMMHYIO  PEaM3allMI0  aiTOPUTMOB  yIIpaBieHUss u  06paGoTku
uHGOpPMAIlMM B KBAaHTOBO-ONTHYECKHX CHCTEMAx JJs pEIIeHHS 3a1ad
HABUTALlUH, CBSI3H M KOHTPOJISI KOCMUYECKOTO IIPOCTPAHCTBA
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[IporpaMmHas peanusaus aIrOPUTMOB yIpaBieHHA U 00paboTKu
MHE(OpMAllMM B KBAHTOBO-ONTHYECKMX CHCTEMaX Ui pEIICHHS 3ajadq
HaBHUTAL}MH, CBS3U U KOHTPOJISI KOCMHYECKOT0 IPOCTPAHCTBA

Heob6xoaumble yMeHUS

Pa3pabaTeiBaTh (CHHTE3MPOBATh) AITOPHTMBI YIpPaBIEHHS M 00pabOTKHU
uHGOopMaLUH

Pazpa6aTsiBaTh TEXHHYECKHE 331aHHS Ha IIPOrPaMMHUPOBaHHE aJITOPHTMOB

[IporpaMMupoBarh IrOPHTMBI Ha CTaHJAPTHBIX M CIENMATBHBIX s3BIKAX
IIPOrPaMMUPOBaHUS

AHau3UpOBaTh Pe3yNbTaThl OTPAOOTKH IPOrpaMM

Heo0Oxonumele 3HaHUSA

[IpUHIMOBI  TOCTPOeHUs  Mojeneli  (QyHKIMOHHMpPOBaHHA  KBaHTOBO-
OIITHYECKHUX CHCTEM

MaremaTH4ueCKuil annapar, IO3BOJIIOMIH pa3pabaThIBaTh MATEMATHYCCKUC
MOJIESIH, ONMCBHIBAIOIIHE TPOIECCH, IPOUCXOAAINME IIPH BKCILTyaTaluH
KBAHTOBO-ONTHYECKHUX CHCTEM

OCHOBBI YCTpOﬁCTBa KBaHTOBO-ONTHYECKUX CHCTEM M HX COCTAaBHBIX YacTel

TGOPI/II/I OIITHYECKOH CBsI3H, HABHT'allUH U JIOKAIIMU

OcHOBHEIE MOJIENH (POHOLIENEBOH 0OCTAHOBKH

OcHOBHBIE MOJIEJIH OITHYCCKHX KaHalOB CBSA3H, HAaBUTAllMH W KOHTPOJIA
KOCMHYCCKOI'o IIpoCTpaHCTBa

VcioBus 3KCIUTyaTaliy MPOEKTHPYEMBIX KBAaHTOBO-ONTHYECKUX CHCTEM H
HUX COCTABHBIX YacTeH

Dduspyeckde W MEXaHHYECKHE XapaKTEPHCTHKHA Pa3pabOTaHHBIX KBAHTOBO-
OIITHYECKHMX CHCTEM M MX COCTaBHBIX YacTeH

CTaHZ[apTHBIe ¥ CHEUAIBHEIC SA3BIKH IIPpOTpaMMHUPOBaHUA

MerToauku aHanH3a IporpaMm

[IpMHIMIBI [PaBOBOTO HCIONB30BAHHMA M  3allMTBl  IPOrpaMMHOrO
obecreyeHus

IIpaBmia 0OPMIICHHS IPOrPaMMHOTr0 0OECTICYEH s KaK HHTEJUICKTyalbHOM
COOCTBEHHOCTH

Jpyrue xapakT€pHCTUKA

3.3.7. TpyaoBas GpyHKIHA

HaumeHoBaHue

IMpoucxoxaeHKe TPYAOBO#H
GyHKUMM

AHanu3 ¥ onieHKa 3QPEeKTUBHOCTH PEIICHASL
3aJlad HaBUranuu, CBA3H U KOHTPOJIA
KOCMHYECKOTO IIPOCTPAaHCTBA Ha BCEX dTallax VoOREHE
B

pa3paloTKU U CO3/IaHHs KBAHTOBO- Kon | C/O7.6 (Honl;p%em)) 6
OIITHYECCKUX CUCTEM C IPHMECHEHUEM KBaJII/I(bPIKaIII/II/I
COBPEMCHHBIX METOJ0B MAaTEMaTHY€CKOI 0,
(I)I/IBI/I‘ICCKOI‘O, KOMIIBIOTCPHOI'O
MOJIEJIMPOBAHKS ¥ HATYPHBIX MCIIbITAHMH

Opmrsman X 3auMMCTBOBaHO M3

OpUTrHHAIA
Kon PeructpaliioHHEIA HOMEP
OpUrvHaia npo¢ecCUOHATLHOTO

CTaHaapTa
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Tpynossle neiicTBus

Koopmunaims paGotsr mo c6opy anamurmueckoit MH)OPMALUH, aHATH3 U |
CHCTEMaTH3alHs [I0KasaTeNned ¢ (eKTHBHOCTH PEeIleHus 3a[a4 HABUIAIHH,
CBA3H M KOHTPOJIS1 KOCMHYECKOTO IIPOCTPAHCTBA Ha BCEX JTalax paspaboTKu
M CO3MaHHA KBAaHTOBO-ONTHYECKHX CHCTEM C NPUMEHEHHEM COBPEMEHHBIX
METOZIOB MATEMATHIECKOT0, (PH3HIECKOTO, KOMIBIOTEPHOTO MO/ICTHPOBAHHS
U HAaTYPHBIX UCIIBITAHMH

Paspa6orka anmapara xommeroTepHOro aHamm3a 3 deKTUBHOCTH peIeHus
_38/1a1 HABUTAllNH, CBS3H U KOHTPOJISI KOCMHYIECKOTO IIPOCTPAHCTBA

PaspaGotka  sakmoucHmi w  odopmieHHE PEKOMEHJanuit 1o
YCOBCPIICHCTBOBAHUIO  NIPOCKTOB KBAHTOBO-ONTHYECKHX CHCTEM IS
PCIICHHU 3a/1aY HABUTALMH, CBS3H U KOHTPOIS KOCMHYECKOTO HPOCTPAHCTBA
U UX COCTaBHBIX HacTei

Pa3pa60TKa TIPEIIIOKEHUM 110 MOJACPHU3AIMH KBAHTOBO-ONITHIECKHX CUCTEM
Al pCIICHUs 3aJau HaBHTallUH, CBA3UA M KOHTPOJII KOCMHYECKOIO
IIPOCTPAaHCTBA U UX COCTAaBHBIX HaCTEH ‘

Heobxoaumbie ymenus

HHTCpHpGTHpOBaTL IIoKa3areim IKCIUTyaTallTHOHHO-TEXHHYECKHUX
XapPaKTCPUCTUK KBAHTOBO-ONTHYECKHX CHCTEM U UX COCTABHBIX 9acCTeii

HpI/IMeHSITB JAAaHHBIC II0 pe3ynbTaTaM SKCILTyaTallud KBAaHTOBO-OIITHYECKHX
CHCTCM M MX COCTaBHBIX YacTeil

AHaM3MPOBATh ONBIT Da3palOTKH M  SKCIUIYATALMH  AHATOTHIHBIX
KBaHTOBO-OIITHYECKHX CHCTEM

Bhibupars MeTONMHKH aHANM3a JAHHEXX, COOTBETCTBYIOLIHE ITOCTABICHHBIM
Piu

IIpencraBiaTh aHATMTHYECKYIO HHGOPMAIIHIO I KOMIIBIOTEPHOTO aHATM3A
3G QEKTHBHOCTH pellIeHus 33434

HOI[I‘ OTaBIIMBATh NPCIJIOKECHHUA 110 COBCPIICHCTBOBAHHUIO KBAaHTOBO-
ONITHYECKUX CHCTEM NJIA pEIICHUS 3aaad HaBHT'allWH, CBI3H H KOHTPOJ
KOCMHMYCCKOI'0 IIPOCTPAHCTBA U UX COCTABHBIX YacTel

HeobxonuMeie 3Hanus

OCHOBEHI IPOCKTHPOBAaHUsI, KOHCTPYHPOBAHHSA M IIPOU3BOJACTBA KBaHTOBO-
ONTHYCCKUX CUCTEM U UX COCTAaBHBIX UacTel

TakTuKO-TeXHHYECKOE 3aJTaHMC Ha KBAaHTOBO-OIITHYECKHUE CUCTEMBI U HX
COCTAaBHBIC YaCTH

duzpveckrie ¥ MEXaHHYECKUE XApaKTCPpHUCTHUKHA paSPaGOTaHHBIX KBAaHTOBO-
ONTHYCCKHX CUCTEM U MX COCTABHBIX YacTeH

IIpuHIMnBl paboTel B YCIIOBHSA 3KCIUTyaTaldH pa3pabOTaHHBIX KBAHTORO-
ONTHYECKUX CHCTEM M UX COCTaBHBIX YacTel

Teoppm ONTHYECKOH CBs3H, HABHUI'alTUH M JIOKaIlUH

OcnoBHBIE MOZIETH (POHOIIENIEBON OOCTAHOBKA

OcHOBHBIE MOZCIH ONTHYCCKHX KaHaJIOB CBA3H, HaBUTAllMH H KOHTPOJII
KOCMHYECKOI0 IIPOCTPaHCTBA

CTaHI[apTHBIe H CIICOHAJIBHBIC SI3BIKH MPOTrPaMMHPOBaHM A

OcHoBBEI OQOpPMIIEHHS HpaB HHTEUIEKTYaIbHOH COOCTBEHHOCTH, B TOM
9HCJIE NATCHTOBEACHUS

OCHOBBI CHCTEMBI MCHC/IPKMCHTA KadyeCTBA

Otpacinesbie CTaHIapTHI K CTaHIAPTHI OPraHA3AINK B 00JIaCTH pa3pabOTKH K
CO3/IaHHs] KBAHTOBO-ONTHIECKUX CHCTEM

Jlpyrue XapakTepuCTHKH
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Onpenenenue Hanpapienuii u COJICpXKaHHMsI

UCCIICAOBAHMIM 110 pa3paboTKe U CO3aHMIIO
HauveHoBaHke | HOBBIX KBaHTOBO-ONTHYECKHX CHCTEM IS Kon D ma:ﬁ;ii};;m 7

PCIICHHS 3a/1a4 HABUTALIUH, CBS3H H

KOHTPOJISI KOCMHYECKOTO IIPOCTPAHCTBA
Ipoucxoxnenne
06061meHHON TpynOBO# Opurunan X SaumcTsoBato 13
F o —— opuruHaiia

Kon PeructpammonHsiit Homep
OpHUrHHajIa npogeccHOHANIBLHOTO
CTaHIapTa
Bo3moxubie I'NiaBHBIR HaygHBIH COTPYXHAK
HAaMMEHOBaHHA I'naBHBIH cienuanuct
AOJDKHOCTEH, podeccuii | HaqanbHuk HayqHO-TEXHHYECKOTO KOMILIEKCA
HavansHuk otnenenns
TpeboBanus x Bsicmee 06pa3oBanue — MarucTparypa WM crienHagHTeT
00pa3oBaHUIO H
00y4YeHHIO
TpebGopanus k onbITy He menee cemu et B 06n1acTe paspaboTKH B CO3AHMS KBAHTOBO-
MPaKTHYECKOH paGoThI ONTHYECKUX CUCTEM IJIs PELICHHS 3a11a9 HABUTALIUH, CBS3H H KOHTPOIIA
KOCMHYECKOI'O IPOCTPAHCTBA

Ocobrle ycnosus BO3MOXHBI OrpaHHYeHHs], CBA3aHHEIE C (OPMOii JIOIyCKa K HHGpOpMAaIIHH,
Jomycka K pabore COCTABIIAIOLICH rOCYIapCTBEHHYIO TaiHy
Jpyrue xapaktepucTuka | -

I[OIIOJIHI/ITGJH)HBIC XapaKTCpUCTHKU

HavmenoBanue 6a30BO# IpymiIbl, JOKHOCTH

Hanverosanve roxymenta Koz (mpodeccHn) WM CHeNUAILHOCTH
OK3 2512 PazpaboTunku mporpaMMHOro obecnedeHus
EKC - PykoBoxuTens (HaqyabHHK) 060CO0JICHHOTO

(CTPYKTYpHOT0) OZipa3/ie/ieHs OpraHu3aluu
- CrenuanucT no HanpaBJICHHIO
- Nmkenep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIITAP 22491 WHXeHep-KOHCTPYKTOP
OKCO 2.12.04.01 | ITIpuGopocTpoenue
2.12.04.02 | OnroTrexHuka
2.12.04.03 | ®oToHHKA U OHTOMH(OPMATHKA
2.12.04.05 | JlazepHas TexHHKA ¥ JIa3€PHEIE TEXHONOTHH
2.12.05.01 | DnekTPOHHBIE M ONTHKO-3JIEKTPOHHBIE IPUOOPHI H

CUCTEMEI CIICHHAJIBHOI'O HA3HAYCHUS
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3.4.1. Tpynosas pyuxuns

Haumenosanue

ObocHOBaHHMe HANPaBIEHAI H CONEpPKAHHS
TEOPETHYECKUX U IKCIIEPHMEHTAILHBIX
HCCIENIOBAHHMI [0 pa3paboTKe U CO3TaHHIO Yposes

Tlpoucxoxaenue TpynoBoit
byHKIHH

Ko,
HOBBIX KBAHTOBO-OITUYECKHUX CUCTEM A1 A D/017 K(lllla(jlzggl(;:::l{;; 7
PEUICHUS 3a1a4 HaBHTAIluH, CBSI3H H
KOHTPOJISI KOCMHYECKOTO IIPOCTpaHCTBa
Opurmman X 3aMMCTBOBAHO W3
OpHMIHHAIA
Kon Peructpanmonssiit Homep
OpHUrHHANa PO} ECCHOHANBEHOTO
CTaHIapTa

TpynoBsie neiictBus

TCOpCTI/I‘IeCKI/Ie H 3KCHOECPUMCHTAILHBIC HCCIICAOBaHUS], 06OCHOBI>IB€I.IOII_[I/IC

Pa3pabOTKy M CO3JaHHE HOBEIX KBAHTOBO-ONTHYECKHX CHCTEM M HX
COCTaBHBIX YacTeit

Pemenue n3obperatenbeknx 3a1au 1 pa3paboTka HEHOBAIHOHHBLX oOpasnos
KBaHTOBO-ONTHYIECKHX CHCTEM MJId DEIICHWA 3alad HAaBUTAllWH, CBA3H H
KOHTPOJII KOCMMYECKOTO TPOCTPAHCTBA

Odopmienne moKymMeHTOB Ha [IOJIy9€HHE IMAaTe€HTa IO pe3yJbTaTam
TEOPETUIECKAX M IKCIEPUMEHTAILHBIX HCCICIOBaHHI, 00OCHOBBIBAFOIIMX
paspabOTKy H CO3/aHHE€ HOBHIX KBAHTOBO-ONTHYECKHX CHCTEM M HX
COCTaBHBIX YacTel

Pacnipenienenre ¥ KOHTPOIh BBHINONHEHMS paboT mpu pa3paboTke u
COTIaCOBAaHMH  TEXHMYCCKMX  3aJaHHUH  HAa  TEOPETHYECKHE U
SKCIIEPUMECHTAILHEIC MCCIIEAOBAHUS B 00JIACTH CO3JaHMsA HOBBIX KBAaHTOBO-
ONTHYECKUX CHCTEM [UIL PENICHHS 3334 HABUTAIlMM, CBS3H M KOHTPOJSA
KOCMHYECKOT0 IIPOCTPAHCTBA

PaspaboTka mpennoxeHnii o HCHOTB30BAHKMIO PE3YIBTATOB TEOPETHYECKIX
H IKCTIEPUMEHTAIBHBIX HCCIIENOBAaHUH 11 (HOPMYIIHPOBKH IMEPCIEKTUBHBIX
HalpaBJICHHA Pa3BUTHA KBAHTOBO-ONTHYECKHX CHCTEM JUIS PELEHHs 3a1a4
HaBHUTAIMH, CBI3M M KOHTPOJISI KOCMHYECKOTO MPOCTPAHCTBA

HeobxonuMmele ymenus

PaspaGatbiBaTe  NIpe/UIOXEHHS [0  OpraHM3alMd  NEPCIIEKTHBHBIX
TCOPETHYIECKMX H 3KCIEPHMEHTAIbHBIX HCCICAOBaHHM MO paspaboTKe H
CO3JIaHHMIO KBAHTOBO-OIITHYECKUX CHCTEM HOBBIX ITOKOJICHHM

Hcmonp3oBate MporpaMMHOE OOeCIi€ueHHe OOIIEro W CNenHANIbHOTO
Ha3zHA4YCHUA

BecTu nenoByro nepemnucky

COSZIaBaTI) H pCHAKTHPOBATHh TCKCTHI l'[pO(beCCI/IOHaJIBHOFO Ha3HAYCHUSA

IIpaMeHATh NPaKTHYECKHH ONBIT PYKOBOACTBA H IPOBEACHHS HAy4YHO-
HCCIIEIOBATEILCKUX padoT

AHaJ'II/BI/IpOBaTI) COCTOSIHUEC W ICPCIICKTHBBI pPa3sBHTHA KaK KBaHTOBO-
OINTHYCCKHX CHUCTEM B IICJIIOM, TaK U UX OTJCIBHBIX HanpaBneHnﬁ

OGpabareiBaTh M aHATM3HPOBATH  PE3YJIHTATHl  TEOPETHYECKHX U
9KCIIEPUMEHTAIBHBIX UCCIIETOBAHUM

IIpouM3BOMUTE aHAIM3 NATEHTHOW YHCTOTH pPa3pabaThIBAEMBIX OOBEKTOB
IpoGeCCHOHATBLHOM AEATETLHOCTH

Hpe)ICTaBJIHTB Mar€puajinl sl O(l)OpMJICHI/ISI IaTCHTOB, TOTOBHTH K

HeobxoauMeie 3Hanus

OCHOBBI NPOEKTHPOBAHHMS, KOHCTPYHPOBAHHS M IIPOM3BOACTBA KBAHTOBO-

ONITUYICCKUX CHCTEM




29

OCHOBBI TEOPHH PACTIPOCTpAaHEHHS HNCKTPOMATHHTHBIX HIOJEH B ClIy4aitHo-
HEOHOPOJIHBIX Cpe/iax

Teopun cratcTHYeCKHX pemernit

_Teopun onTudeckoii CBA3M, HABHIALKY U JTOKAIHK

_ OCHOBBI MCTIEPCHORHOTO aHATH3a

_OcHoBHBIE MOZIEH POHOLENEBOI 0GCTAHOBKH

OCHOBHEIe MOZENH ONTHYECKHX KAHANOB CBS3HM, HABHIALAM H KOHTPOJIS
KOCMHYECKOT0 IIPOCTPaHCTBA

OCHOBBI OITHKH

OCHOBEI KBaHTOBOI1 JJNIEKTPOHUKH

OcHOBHI TelIeCKONOCTpOSHHs

OCHOBBI IPOCKTHUPOBAHUS CIIOXKHBIX CHCTEM

VVVVVV OCHOBBI METPOIIOT WY, CTaHAAPTH3ALMH 1 cepTubuKanmun 7
Teopus wu Meromuka pacyera puckos IpH MpPOBEACHUH HAYYHO-
_HCCIIEZIOBATENILCKAX PaboT

OcHoBBI HHPOPMaIEOHHOM Ge3omacHOCTH

IIpaBoBBIe OCHOBEI HHXKEHEPHOM €S TENLHOCTH

Texnnueckuit  aHTMiCKMIT  s3BIK B o0beMe, HEOOXOmUMOM ISt
B3aUMO/ICHCTBHS | NIOJTyYeHHs] HHPOPMAIUH U3 3apYyOEKHBIX HCTOYHHKOB

OcHOBEI OOpMIICHHS IIpaB HHTEIUIEKTYAIbHOMN COOCTBEHHOCTH, B TOM
YHCJIE TATCHTOBEICHNS

Hayunas opranu3zanus tpyna
OCHOBEI CHCTEMBI MEHEKMEHTA KadecTBa

Texaonorum I/IH(l)OpMaI_II/IOHHOﬁ IIOAACPXKKH U3ACIIUA

Otpacnessie CTaHIAPTHL X CTAHAAPTHI OPraHA3aLMH B 061aCTH pa3paboTku u
CO3JIaHMs KBAHTOBO-ONITHIECKMX CHCTEM

OCHOBBI 3PrOHOMHKH

TpeOoBanus OXpaHBI TPyAa, MPOMBIILIEHHOH, OXAPHON M KOJIOrHIECKOH
6€30MacHOCTH, 2JIEKTPOOE30IACHOCTH

Jlpyrue XxapakTepucTuKa

3.4.2. TpynoBan ¢pynxuus

TEOPETHICCKHUX H IKCIIEPUMEHTAJILHBIX YpoBeHs
HanveHoBaHMe | HCCIIEIOBAHUH MO Pa3pabOTKE M CO3JAHUIO Kox | D/02.7 @ (wmomyposens) 7
' HOBBIX KBAaHTOBO-OIITHYECKHUX CUCTEM LIS KBATH(UKaLMHA

O6ocHOBaHHE HCIOIB30BAHAS HOBBIX
TEXHOJIOTHH JIIS peaiin3anui pe3yabTaToOB

pelleHHS 3a1a4 HaBUTalliH, CBI3H U
KOHTPOJIsI KOCMHYECKOTO IIPOCTPAHCTBA

IIporcxoxaenne TpyIoBoOMH
byHKIIHI

3auMCTBOBaHO M3

Opurnpan X p——
Kon PerucTpanuoHHbIi HOMEp
OpHUrHHaIa npoeCcCHOHATBEHOrO
CTaHaapra

TpynoBele neiicTBus

HccnenoBanre 0Te4ecTBEHHOIO U SaI)Y6e)KHOF O OIIbITa CO3JIaHHUS KBAaHTOBO-
OINITHYECKHUX CUCTEM U UX COCTABHBIX JacTel

ITouck ¥m aHamM3 HOBBIX TEXHOJOTHI Al pe€ain3alliil  pe3yJIbTaTOB
TEOPETUYCCKUX H OKCIEPUMEHTAIBHBIX HMCCIECIOBAHUY II0O pa3pa60TKe H
CO3JaHUIO HOBBIX KBAaHTOBO-OIITHYECKUX CUCTEM IS pelICHUA 3a1a4

HaBUTAIlMH, CBA3H H KOHTPOJIA KOCMHYECKOI O IIPOCTpaHCTBa
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Pemenne uzo6perarennckux 3anay u pa3paboTka HHHOBALMOHHBIX 06PA3IOB
KBaHTOBO-ONTHYECKHX CHCTEM /Ui PEIICHHS 3aJay HABHTALMH, CBI3H W
KOHTPOJIS KOCMHUYECKOTO TIPOCTPAHCTBA

Pacnpenenesve u koHTpoms BBmMONHEHHS pabGor npu paspaborke u
COTIACOBAHMM TEXHHYECKHMX 3aJaHUii Ha OIBITHRIE OGPa3Nbl KBAHTOBO-
ONTHYCCKHX CHCTEM JUI PEIIECHMS 3a/lad HABHTAIMH, CBA3H U KOHTPOJIS
KOCMHYECKOTO IIPOCTPAHCTBA

KOHTpOJIB BBITIOJTHEHHS pacyeTa M a”Hajfu3a XapaKTCPUCTHK KBAHTOBO-

OIITHYCCKUX CUCTEM I PCIICHUS 337a4 HaBUTALIUH, CBA3H H KOHTPOJIA

_KOCMHYECKOTO IIPOCTPAHCTBA H MX COCTABHEBIX YacTeH

Pacnipenienenue v KOHTPOJIb BHIMOMHEHHS paboT npu pa3paboTke NPOEKTHOM

KOHCTPYKTOPCKOH ~ JIOKyMEHTAllHM HA ONBITHBIE O0Opasibl KBAHTOBO-
ONTHICCKHX CHCTEM IS PEIICHWs 3a/lad HABHIALWH, CBA3H M KOHTPOJSA
KOCMHUYECKOrO MNPOCTPAHCTBA, H3TOTABIMBAEMBIE W HCHBITHIBAEMBIC IIO
PE3yIbTaTaM TEOPETUYECCKHUX U SKCIIEPUMEHTAIBHBIX UCCIIE0BAHMI

Heobxomumele ymenns

PaspaGareiBaTh IpeUIOKEHHS 110 OpraHM3aIMN IEPCIEKTUBHBIX paboT mo

CO3IaHUI0 HOBBIX TEXHOJIOTHH I IIPOU3BOACTBA KBaHTOBO-ONTHYECCKUX
CHCTEM JUIA PEIIeHUs 3aaad HaBHI'alli¥, CBA3HW M KOHTPOJA KOCMHYECKOI'O
IIPOCTPAHCTBA HOBEIX IIOKOJICHUN

Bectu nenoByro nepemnucky

Co3naBarh ¥ peaKkTHPOBATH TEKCTH IPODECCHOHAIBHOTO HA3HAYCHHS

IIpuMeHATE TIPaKTHYECKHH ONBIT PYKOBOJCTBA W IIPOBEEHHUS Hay4HO-
UCCJICIOBATENILCKUX paboT

AHaJII/I3I/IpOBaTB COCTOSIHUEC H IICPCHEKTUBEI Pa3sBUTHA KakK KBaHTOBO-
OINTHYCCKUX CUCTEM B LIEJIOM, TaK U UX OTAENLHELIX HanpaBneHm‘/i

IIpou3BonTE aHANH3 NATEHTHOH YHCTOTHI pa3paGaTHIBAEMBIX OOBEKTOB
pOQECCHOHATHHOM eITeNEHOCTH

Heob6xoaumerie 3nanus

OCHOBBI POEKTHPOBAHHUS, KOHCTPYMPOBAaHHS M IPOH3BOJCTBA KBAHTORO-
ONITUYECKUX CHCTEM

OCHOBBI TEOpUH PACTIPOCTPAHEHUS JIEKTPOMATHHTHBIX TIOIEH B CIydaitHO-
HEOZIHOPOJHBIX Cpefiax

Teopun cTaTHCTHYECKUX pelleHHIH

Teopnu ontrueckoii CBI3H, HABUTallUU U JTOKAIIH

OCHOBBI AUCIICPCUOHHOI'O aHAJIN3a

OcnoBHBIE MOsIeH OHOIENEBOM O6CTaHOBKH

OCHOBHBIE MOJIENH ONTHYECKHX KAHAIOB CBS3H, HABHTAIMM M KOHTPOI
KOCMHYECKOT0 IIPOCTPAHCTBA

OCHOBEI OIITUKH

OcCHOBBI KBaHTOBOI 3JTEKTPOHUKH

OCHOBEI TEJICCKOIIOCTPOCHUS

OCHOBEBI IIPOCKTHUPOBAHUA CIIOXHBIX CUCTEM

OcHOBBI MCTPOJIOTHH, CTAHJAPTHU3AIIMHN U CepTI/I(bI/IKaI_II/II/I

OcHoBbI HHMDOPMAHOHHOM 6€301IaCHOCTH

HpaBOBBIe OCHOBBI PIH)KCHCPHOﬁ ACATCIIbHOCTH

Texnugeckuit  aHIIMHCKUIt s3BIK B 0OBEME, HEOOXOAUMOM IS
B3aMMOJICHCTBUS ¥ IIOTYy4YEHUS] HHPOPMALIUH U3 3apYOEXKHBIX HCTOUHUKOB

OcHoBBI OOPMIICHHS IPAaB HHTE/UIEKTYaIbHOH COOCTBEHHOCTH, B TOM
9HCIIC TATEHTOBEACHUS

Hayunas opranmusanus tpyaa

OCHOBBI CHCTEMBI MEHCIHKMCHTA KaueCTBa

Texnonornn HHGOPMAMOHHON HOMNEPIKKH H3EITHA
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OrtpacneBsbie cranaapTs! 1 CTaHAapThI OpPraHU3allvy B 00JIaCTH paspaboOTKy U |
CO3JIaHHsI KBAHTOBO-OIITUYECKHX CUCTEM

_OcHOBEHI oproHommks A
TpebGoBanus oxpansr TpyAa, NPOMBIIUTCHHOM, MOXAPHON M KOJIOTHIECKOM |
6C3OHaCHOCTI/I, 3JICKTpO6CSOHaCHOCTI/I

_Mpyrue xapakrepuctuku | -

IV.Ceegenns 06 opranusanusx — pa3paboTumukax npodeccHOHANBLHOIO cTaHAapTa

4.1. OTBeTCTBeHHAR OPraHU3aIMA-pa3padoTIHK:

AO «Hay4no-nponsBojicTBeHHAs Kopropaius «CHCTEMBI IPENU3UOHHOTO NPUOOPOCTPOCHHS», TOPOJ
Mocksa

I'enepansHerif qupexTop Poit IOpwuit ApcentreBuy

4.2. HanmenoBanns OpraHH3anHi-pa3padoTYHKOB

! Obwepoccntickuit KitaccuduKaTop 3aHATHiA.

2 O6mepoccuiickuil KIIacCHPUKATOP BHIOB SKOHOMHYECKOH EATEIBHOCTH.

? 3akoH Poccumiickoit ®enepammy ot 21 mons 1993 r. Ne 5485-1 «O rocyapcTBeHHOH TaiiHe» (CobpaHue 3aKOHOAATENHLCTBA
Poccuiickoii ®enepaunu, 1996, Ne 15, cr. 1768; 1997, Ne 41, ct. 4673, 8220-8235; 2002, Ne 52, cT. 5288; 2003, Ne 6, cT. 549,
Ne 27, cr. 2700, Ne 46, ct. 4449; 2004, Ne 27, cr. 2711, Ne 35, cr. 3607; 2007, Ne 49, ct. 6055, c1. 6079; 2009, Ne 29, c1. 3617,
2010, Ne 47, c1. 6033; 2011, Ne 30, ct. 4590, ct. 4596, Ne 46, cr. 6407; 2013, Ne 51, cT. 6697; 2015, Ne 10, ct. 1393; 2017,
Ne 31, ct. 4742).

* Enunii KBATHOHKALMOHHEIH CIIPABOYHHK TOIDKHOCTEMN PYKOBOIMTEIEH, CIEUAINCTOR U CIIYKAIIKX.

> O6mepoccuiicKuit Kaccudukarop npodeccuit paGounx, T0KHOCTEH CITyKAITAX ¥ TAPHMHBIX Ppa3paI0B.

% O6mepoccniickuit KJIaCCH(HUKATOP CIEHATLHOCTE N 0 06pa30BAHMIO.




