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MockBa

06 yrBep:kaennn npogecCHOHATBLHOIO CTAHIAPTA
«Cnennanuct no pa3padorke H CO3AaHNI0 KBAHTOBO-ONTHYECKHX CHCTEM /JIsI
peleHNs 32124 HABUTAWHH, CBA3H H KOHTPOJISI KOCMHY€ECKOI0
NPOCTPAHCTBA»

B coorBerctBM ¢ myHkToM 16 IlpaBin pa3spaboTku K yTBEpXKICHUS
podecCHOHANBHEIX CTAHOAPTOB, YTBEPKIEHHBIX MOcTaHOBIeHHEM lIpaBurenscTBa
Poccuiickoit ®epeparuu ot 22 suBaps 2013 r. Ne 23 (Cobpanue 3aKOHOJATENILCTBA
Poccuiickoit ®enepanuun, 2013, Ne 4, ct. 293; 2014, Ne 39, ct. 5266, 2016, Ne 21,
cT. 3002; 2018, Ne§, ct. 1210), npuKa3 bl Balo:

1. YTBepauTh NpHIAraeMbiii MpopecCHOHATbHBIH cTaHAapT «CHEMHUATICT Mo
paspaboTKe W CO3MAHHMIO KBAaHTOBO-ONTMYECKMX CHCTEM JUI1 peIleHus 3a1a4
HABHTalWH, CBA3H H KOHTPOJIS KOCMUYECKOT'0 IIPOCTPaHCTBA».

2. Tlpw3HaTe yTpaTMBIIMM CHITy NpHKa3 MHHHCTEpCTBA TpyJa U COLUAIBHON
sammuThl Poccutickoit @enepauu ot 2 xekadbps 2015 r. Ne 9561 «O6 yTBEepKIACHHH
npodecCHOHATBHOIO cranzapTa «CelUaiicT o pa3paboTke U CO3JaHUI0 KBAHTOBO-
ONTHYECKUX CHCTEM IS PellleHUs 3a]ja4 HaBUTalliH, CBA3H M KOHTPOJIST KOCMUIECKOI0
IPOCTPAHCTBa»  (3apervcTpupoBad  MHUHHCTEpCTBOM — IOCTHIMH  Poccuiickoi
®eneparum 31 nexabps 2015 ., peructpamoHHbIH Ne 40484).

Munuctp A. Tormnuna
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I. O6mmue cBenennn

Pa3pa60TKa H CO3JZAaHHC KBAaHTOBO-ONITHYCCKHUX CHCTCM UISI PCHICHUA 3a4a4 25.033
HABHTaIlH, CBSA3HM H KOHTPOJISE KOCMUYECKOr0 IPOCTPAHCTBA )
(HauMeHOBaHHUE BHIA TIPOdeCCHOHANBHOMN NeATeIbHOCTH) Kon

OcHoOBHas 1ETH BHOa HpO(I)CCCHOHaJIBHOﬁ JACATCIIBHOCTH:

Cosnanue KOHKprHTOCl'IOCO6HBIX KBaHTOBO-OIITHYCCKHUX CHCTEM JIJId PCUICHAS 3a/[a4 HaBHAT'allnun,
CBsI3H U KOHTPOJIA KOCMHYICCKOT0 ITPOCTPaHCTBA 1 MOHUTOPHUHT 3(1)(1)CKTI/IBHOCTI/I uXxX peIICHUA €
IPpAMCHCHUEM COBPEMEHHBIX METOJI0OB MAaTEMAaTHICCKOTO, (1)I/I3I/I‘ICCKOI‘O, KOMITBIOTCPHOI'O
MOICIINPOBAHNA U HATYPHBIX HACTIBITAaHUM

I'pynna 3assTuii:

I 2151 | IHKeHEepHI-3IeKTPHKH | 2152 ] MHXEHEPBI-2JIEKTPOHUKHU




2512 PazpaboTumku mporpaMMHOro 3115 TexHuKH-MexXaHUKH
obecreueHus
(xon OK31) (HanMeHOBaHME) (xox OK3) (HauMeHOBaHHE)

OTtHecenne K BUJAaM 3KOHOMUYECKOM JNEITEILHOCTH:

26.51 IIpon3BoACTBO HHCTPYMEHTOB 1 IPHGOPOB IS H3MEPEHHS, TECTHPOBAHUA U
HaBUTaINH
26.70 IIpon3BozcTBO onTHYeCKHX mPUGOPOB, HOTO- M KHHOOGOPYXOBAHHS
62.01 Pa3paboTka KOMIILIOTEPHOTO IPOrPaMMHOTO 00ECIEIeH S
(xon OKBSZ[Z) (HauMeHOBaHMe BH/a YKOHOMUYECKOH NEATEIHHOCTH)
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III. Xapakrepucruka 0606menHbIX TPYAOBBIX PyHKIHH

3.1. O6o6mennas TpyaoBas pyHKUHS

Texnuaeckas noauepkka npomnecca
pa3paboOTKU U CO3IAHHSA KBAHTOBO-
HaumenoBaHWe | ONITHYECKHX CHCTEM JUISL peIIeHus 3aa9 Kon A Yposens 5
HaBHTallUH, CBA3HM H KOHTPOJSA KOCMHUYECKOTO KK
IIPOCTPAHCTBA
IIpoucxoxnenue
000061eHHOI TPy HOBO# Opurmaan X SammCTB0BaHO U3
byHKmn ’ OpUT'MHaNa
Kon PeructpanionHsiit Homep
OpUrHHamna npodeccHOHAILHOTO
cTaHaapra
Bo3moxubie Texuuk
HaMMEHOBaHUS Texnuxk I kareropuu
JOJDKHOCTEM, Ipodeccuit
TpebGoBanus k Cpennee npodeccroHaIEHOE 00pa3oBaHKE — IPOrPAMMEI IIOATOTOBKH
00pa3oBaHHIO U CICIHATIKCTOB CPEHETO 3BEHA
00YUIECHHIO
TpeboBanus k ombITY -
IPaKTHIECKOM paboThI
Oco0Osble ycioBus Bo3MokHBI orpaHuueHHs, CBA3aHHBIE ¢ (JOPMOIf JOMycKa K HHpOpMAIHH,
JI0IycKa K pabore COCTaBILIIOMIEH FOCYJapCTBEHHYIO TalHY
Jpyrue XapakTepuCTUKH | -

)IOHOJIHI/ITCJILHBIC XapPaKTCPpUCTUKH

HauMeHoBaHze JoKyMeHTA Kon HammMeHoBaHMe 6a30BO# rpyNIbl, JODKHOCTH
(mpodheccun) Uiy CIEMUATBHOCTH
OK3 3115 TexXHUKHU-MeXaHUKH
EKC* - TeXHUK-KOHCTPYKTOD
OKIIITP 26996 TeXHUK-KOHCTPYKTOP
OKCO®° 2.12.02.05 | OnTHyeckue u ONTUKO-3IEKTPOHHBIE IPHOOPHL 1
CHCTEMBI

3.1.1. TpynoBas pyHxkuusn

Texnudeckas moaaepkka pa3paboTku

TEOPETHUECKUX KOMITOHOBOYHBIX CXEM U VposeHpb
HanmeHoBaHHE | MOZEIJICH KBAHTOBO-OITHYECKHX CHCTEM IS Kox | A/0L1.5 (moxypoBeHs) 5
kBamnuKauu

pPEeOICHUA 3a4a9 HaBUTallHH, CBA3HU U
KOHTPOJII KOCMHYCCKOTO MPOCTPAaHCTBa

IMpoucxoxnenue OBOIA 3anMCTBOBaHO U3
P A PyR Opurunan X
$yHKIMH OpUruHaJa

Kon PeructpaiinoHHsIl HOMEp
OpHrHHAJIa npo¢ecCHOHATLHOTO
CTaHAapTa




TpynoBeie nelicTBus

OdopMmnenne ¥ BBIIYCK KOMIIOHOBOYHBIX CXEM B COOTBETCTBHH C
TPEOOBAHUAMH HOPMATHBHO-TEXHHYECKOH JOKYMEHTAIMH K IIPOEKTaM
KBaHTOBO-ONTHYECKUX CHCTEM I PEUICHHS 3a1a4 HABUTAllUH, CBS3H U
KOHTPOJISi KOCMHYECKOT'0 IPOCTPAHCTBA

Odopmienue ¥ BBITYCK KOHCTPYKTOPCKOH JOKYMEHTALMH B COOTBETCTBHH C
TpeOOBaHMAMH K MPOEKTAM KBAaHTOBO-ONTHYECKHMX CHCTEM IS DPELICHHS
3a71a4 HaBUTAIMH, CBS3H U KOHTPOJIS KOCMHYECKOTO MPOCTPAHCTBA

Heobxoxumele ymenus

llpuMeHaTs MeTOAMYECKMf ammapar MO MPOEKTHPOBAHHIO KBAHTOBO-
OIITHYECKUX CHCTEM

IIpuMeHATL PEKOMEHIYEMBIE CIIPABOYHBIE MAaTEPHANEI H OTPAHUYHMTEIbHbIE
COPTaMEHTHI 110 KOHCTPYKIMOHHBIM MaTepHaliaM, CTaHJapPTH30BaHHBLIM
H3JICIUSAM, CACTEMY IIpeICTbHBIX OTKIIOHEHHH pa3sMepoB H popM

Wcnonb30BaTh cranmapTHOE HporpaMMHOe 0GecriedeHne mpy oGOpMICHHH
KOHCTPYKTOPCKOH JOKYMEHTAIHH

Heo0xoaumeie 3nanus

OcHOBEI NPOCKTHPOBaHU, KOHCTPYHPOBAHHS H IPOM3BOJACTBA KBaHTOBO-
OIITHYCCKHUX CUCTEM

OcHOBEI pa6OTLI CHCTEM aBTOMaTU3UPOBAHHOI'O IIPOCKTHPOBAHHA

OCHOBBI METPOJIOTHH, CTAHAAPTH3ALNH U CEPTHOHKALIMHA

TexHuueckmit  aHrIHHCKHA A3BIK B 0OBbEME, HEOOXOOMMOM IS
B3aUMOJICHCTBHS U NOJy9eHNs HHPOpMAIUH U3 3apyOe)KHBIX HCTOYHHKOB

OCHOBBI TaTEHTOBEACHUS

OCHOBEI CHCTEMBI MCHC/PDKMCHTA Ka4yeCTBa

Texnonmorun uHpOpMaMOHHON OIICPIKKH W3 IEITUSI

CTaHI.lapTI)I paKeTHO-KOCMquCKOﬁ INPOMBINUIEHHOCTH MW CTaHAAPTHI
oprafHusaliu B obmactu pa3pa60T1<H H CO3aaHHsA KBAaHTOBO-OIITHYCCKHX
CHUCTCM

OCHOBEBI IPrOHOMHUKH

TpeGoBanust 0OXpaHHI TPyZad, IPOMBIIUIEHHON, MOXAPHOH U DKOJOTMYECKOH
0€e3011aCHOCTH, MEeKTPOOe30maCHOCTH

Jpyrue xapakTepucTuku

3.1.2. Tpynosas ¢pyuxkuus

Texamdeckas nogaepxKa IPOSKTHPOBOIHBIX YpoBeHsb
HaumeHoBaHHE | pacuETOB XapaKTEPUCTHUK KBAHTOBO- Kox | A/02.5 (moxypOoBEHB) 5

ONTHYECKHX CHCTEM M X COCTAaBHBIX YacTeH KBATMGUKALHH

i 3aMMCTBOBaHO U3
IIponcxoxaeHne Tpy10BO Opuruman X
byHKIMH OpurMHaIA
Kon PerucTtpanioHHbIH HOMEP
OpUruHana po¢ecCHOHATEHOTO
cTaHmapTa

TpynoBsie neiicTBus

CO60p ¥ IMOATOTOBKA MCXOJHBIX JAaHHBIX 7S NPOCKTHPOBOYHBIX pacdyeToB
KBaHTOBO-ONITUYECKUX CHCTEM

OdopmiieHHE JOKYMEHTAlMM IO pe3yJibTaTaM pacdeTOB KBaHTOBO-
ONTHYECKNX CHCTEM JUIS PEIICHHS 3aJa4 HABHTAlUM, CBA3SH M KOHTPOJLL
KOCMHYCCKOr0 MPOCTPAHCTBA

Heo6xonumbie yMeHus

HpI/IMeHHTB METOINICCKHI anmapar no MNIPOCKTHPOBAHHIO KBaHTOBO-
OIITHYECKHUX CHCTEM M MX COCTAaBHBIX YacTei

[TpuMEHATH CIIpaBOYHBIE MATEPHAIIBI




HeobOxoaumbie 3aanusg

OcHOBEI IPOCKTUPOBAHUA, KOHCTPYHPOBAHUSA H IIPOU3BOACTBA KBAHTOBO-
OIITHYCCKUX CUCTEM

Texumueckne TpeGoBanms,
KOHCTPYKITHIM

OpenbsBiIsieMble K  pa3pabarsiBacMbIM

OCHOBHI pa6OTBI CHCTCM aBTOMaTH3HPOBAHHOTO IIPOCKTHPOBaHUSA

OcHOBEI NIPOBEACHHA TCXHHKO-DKOHOMHYECKOIO H (bYHKIII/IOHaJIBHO-
CTOMMOCTHOI'0 aHaJIu3a

AHIIIMACKUH s3BIK B 00beMe, HEOOXOIUMOM IS B3aHMONEHUCTBUS C
HPEJICTABUTEIISIMH 3apyOeXHBIX 3aKa39MKOB

OCHOBEI CHCTEMBI MCHCIKMECHTA KadeCcTBa

Texuosorun MHGOPMALUOHHOM NONEPIKKH H3TEIHS

OCHOBBI 3proHOMUKH

Tpebosanust oxpaHs! TpyAa, IPOMEIIUIEHHOR, HOXAPHON U 3KOJIOTHYECKO
0€30MacHOCTH, JIEKTPOGE30IIaCHOCTH

Jlpyrue xapakTepucTUKH

3.2. O60o6menHasi TpyaoBas GpyHKIHSA

Pa3paboTka u co3nanue KBaHTOBO-
ONTHYECKUX CHUCTEM JUIA PEIMICHHS 33134 v
OBCHb

Haumenoanme P

HaBHTaIlMH, CBA3HM M KOHTPOJISA KOCMUYecKoro : Kox B P — 6

IIPOCTPAHCTBA C MOHUTOPUHIOM

3(PEKTUBHOCTH MX pELICHHS Ha BCEX 3TAax
Ilpoucxoxaex
06p(:)6 cegl):gﬁ o OBOIA Opurgran X 3auMCTBOBAHO 13

H TPYR P OopHrMHaIa
byHKIAR
Kon Perucrpamyonssiii Homep
opuruHana npo¢eccHoHaATLHOTO
cTanjapra

Bo3moxHbIE HuxeHep-KOHCTPYKTOp
HauMEHOBaHHUS Hmnxenep-uccnenosarens I xkareropun

JOJDKHOCTEH, mpodeccuit

Wnxenep-uccnenonarens Il kareropun
Wmxenep - nccnegosarens | kareropuu

TpeGoBanus k
00pa30BaHHIO H
00Y4eHHUIO

Bricmiee o6pazoBanue — GakaiaBpuar

Tpeb6oBaHus K ombITY
IPAKTHYECKOM paboThI

JI1s TOIDKHOCTE#H ¢ KaTeropuei - OnbIT paboThl B JOIDKHOCTH ¢ 60Jiee HU3KOM
(mpenimecTBYIOMIEH) KATETOPUH HE MEHEE TPEX JIET

Oco0ble ycnoBus
JIOIyCKa K pabote

Bo3MOXXHBI OrpaHHYeHHUS, CB3aHHBIE ¢ (OPMOii Jomycka K HHpopManuy,
COCTaBJISIOMIEH FOCYAapCTBEHHYIO TalHY

Jpyrue xapakrepucTuku

JIOTIOJTHUTENBHBIE XapaKTCPHUCTUKH

K HaumeHnoBaHHe 6a30BO# Ipynnsl, JOHKHOCTH
Hanverosarue roxymenta o (npodeccun) uu CeUATHLHOCTH
OK3 2151 HnxeHephl-2JIEKTpHKH
EKC - VHxeHep-KOHCTPYKTOP (KOHCTPYKTOP)
OKIIATP 22491 HHKxeHep-KOHCTPYKTOp




2.12.03.01 | IIpu6opocTtpoeHue

2.12.03.02 | Onrotexuuka

2.12.03.03 | ®otonuka u onTonHPOPMaTHKA

2.12.03.05 | JlazepHast TeXHUKA U JIa3ePHBIE TEXHOIOTHH

3.2.1. TpynoBas pynxuus

IIpoBeeHne B COOTBETCTBHH ¢ TAKTHKO-
TCXHUYECKUM 3a/IaHUEM TEOPETUYECKUX U
IKCTIIEPHMEHTAIBHBIX HCCIICAOBAHUH B YpoBeHs
Hanmenoranne | 06J1acTH CO37aHUS HOBBIX 0GPa3IOB Kox | B/01.6 | (nomyposens) 6
KBAaHTOBO-ONTHYECKUX CHCTEM VIS PEIICHUS KBanuQyKaLun
3a/1a4 HaBUTAIlUH, CBA3U H KOHTPOJIA
KOCMHYECKOI'0 IIPOCTPAHCTBA
l(;)[gg:;);zmneﬂne TPYIOBOI Opmrmman X 2:;11:;;:2:%0 w3
Kon PerucTpanuoHHbIH HOMED
OpHIHHaJa IpoeCCHOHAITBHOTO
CTaHaaprta
TpynoBrie aeiicTBus Pazpabotka TEXHHUECKHX 3aTaHuiH Ha TEOPETHICCKHE n

SKCHOECPHUMEHTANIBHBIE HUCCIEIOBaHHUS B 00JaCTH CO3daHusA HOBBIX 06pa3u0B
KBAaHTOBO-ONITHYECKUX CHCTEM HAJI PCIICHUSA 3aJad HaBUTraliMy, CBSI3H H
KOHTPOJII KOCMUYECKOI'O IIPOCTPaHCTBa

I/ICCJICI[OBaHPIe OTCUYCCTBCHHOTO H 3apy6e>1<Horo OImbITa pa3pa60T1<n
KBAHTOBO-ONTHYECKHUX CUCTEM M MX COCTABHBIX 4acTel

HpOBCI[CHI/Ie TCOPCTHYECKUX H IKCIICPHUMCHTAIBHBIX HUCCIIC/IOBAaHUH B
obnacTu CO3JaHUs HOBBIX o6pa3u013 KBAaHTOBO-OIITHYCCKHUX CHCTEM A
pCOICHUs 3a/1a4 HABUTAIlMU, CBA3H U KOHTPOJIA KOCMHYCCKOI'0 IIPOCTPAHCTBA

Pa3paboTka pekoMeHIaIuii U 3aKIIOUEHHH IO MCIOJIBE30BaHUIO PE3YIbTATOB
TEOPETHYECKAX M IKCIIEPHMEHTAIBHBIX UCCIEIOBaHUI B 00IacTH CO3MaHUS
HOBBIX 0Opa3sllOB KBAaHTOBO-ONTHYECKMX CHCTEM JUIS PEHOICHUS 3a1ad
HaBHUTallMM, CBSI3H M KOHTPOJIS KOCMHYECKOT0 POCTPAaHCTBA

Pacuer ¥ aHanM3 XxapaKTEPUCTHK KBAHTOBO-ONTHYECKHX CHCTEM IS
peIlIeHHs 3a1a4 HaBUTAllMK, CBSI3H M KOHTPOJISI KOCMHYECKOTO MMPOCTPAHCTBA
H HX COCTaBHBIX YacTel

Pa3paboTka NpOEKTHOH KOHCTPYKTOPCKOM NOKYMEHTAUM HA OIBITHBIC
oOpasipl, M3roTaBIMBaeMBlE M  HCHBITHIBAEMBIE MO  pe3yibTaraMm
TEOPETUYECKUX M IKCIEPHMEHTANBHBIX HCCIe0BaHUH B 00JIaCTH CO3/IaHUs
HOBBIX 00pa3llOB KBaHTOBO-ONTHYECKHMX CHCTEM JMJIsI pEUIeHHS 3a1ad
HaBUTallMH, CBSI3M M KOHTPOJII KOCMHYECKOTO POCTPAaHCTBA

Penrenue nzo6peraTenbekux 3a1ad u pa3paboTka HHHOBAIHOHHBIX 006pa3oB
KBaHTOBO-ONTHYECKUX CHCTEM JUIS PCHICHUS 3aja4 HABHTAllWU, CBA3HA M
KOHTPOJII KOCMHYECKOI'0 IPOCTPAHCTBA

OdopmiieHne AOKYMEHTOB Ha IOJy4eHHE TIIaTeHTa IO pe3yJbTaraM
TEOPETHUYECKUX U IKCIIEPHUMEHTANBHBIX HCCIEOBaHMt B 00acTH CO3JaHUs
HOBBIX OOpa3slOB KBaHTOBO-ONTHYECKHX CHUCTEM JUIS pEImieHus 3amad
HABUTALHHU, CBA3U M KOHTPOJIS KOCMUYECKOTO IPOCTPAHCTBA

Heobxoaumbie yMeHHs

Hcnons3oBath IIpOrpaMMHOC obecnieueHne OOIMEro H  CICIAATBLHOTO
Ha3Ha4YCHUA

Bectu fenoByio nepenucky

P CAAKTUPOBATL TCKCTLI HpO(l)eCCI/IOHaHBHOI‘O Ha3sHa4CHUA
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HpI/IMeHﬂTB 3HAHHA €CTCCTBEHHO-HAYYHOI'O M MaTEeMaTHYECKOTO IIUKJIa, B

TOM HHCJIC CHCHHATBPHOTO, MPAKTUYSCKUA ONBIT IIPH MIPOBEJCHHUN HAYYHBIX
HCCIICTOBAaHAMA

OGpabareBaTh W aHAIM3HPOBATh  pE3YAbTATHI  TEOPECTHUECKHX U
SKCHCPUMEHTANBHBIX HCCIICIOBAaHUM, HAXOMUTh 3JEMEHTHI HOBH3HEI B
pa3paboTke

IIpou3Bo/MTE aHANM3 MATEHTHOW YHMCTOTH pPa3pabaTHIBAEMBIX OGBEKTOB
Ipo(eCCHOHANIBHOM JAEATEILHOCTH

ITpencTapiaTs MaTepuaisl it 0QOPMIIECHHS MATEHTOB

IloaroraemuBare K HY6JII/IKaIII/II/I HAy4YHBIC CTaTbH

OdopMIIITh TEXHUYECKHE OTYETHI

Heo6xomumeie 3ranus

OCHOBBI IIPOEKTHPOBaHUS, KOHCTPYHPOBAHHS M IHPOM3BOICTBA KBAaHTOBO-
ONTHYECKHUX CHCTEM

OCHOBEI TCJIICCKOIIOCTPOCHH A

[IpuHIMIIEI  TOCTPOEHHS.  Mozededl  (QYHKIMOHHPOBAaHHS  KBAaHTOBO-
OIITHYECKUX CHCTEM

OCHOBBI OIITUKHA

OCHOBBI KBAaHTOBO#H JJICKTPOHUKH

OcHoBHBIE MOIENH (HOHOLIETEBOM 0OCTAHOBKH

OcHoBHEIE MOACIN ONTHYCCKHUX KaHAJIOB CBsA3H, HABHUTallMM H KOHTPOJII
KOCMHYECKOI'O ITPOCTPAHCTBa

Teopus craTucTHIecKUX pereHni

OCHOBBI TIPOCKTUPOBAHUA CIIOKHBIX CHCTEM

CTaHI[apTHBIC 1 CIICHUAJIBGHBIC SI3BIKH IMTPOrpaMMHUPOBAHNAA

MeTtonuku aHanu3a oporpaMm

TexHuueckHidA aHIVIMACKHA S3BIK B 00BEME, HEOOXOJAMMOM  JUIS
B3aMMOJICHCTBUS U MONy4YeHUs NH(POpMaIMy 13 3apyOeKHBIX HCTOYHIKOB

OCHOBBI IATEHTOBEICHUS

HpaBOBLIe OCHOBBI HH)I(GHCpHOfI ACATCIIBHOCTH

OCHOBBI CHCTEMBI MEHEIXKMEHTA KauecTBa

Texnomornu HGOPMAIMOHHOH MOAIESPIKKH H3IEIHS

OrtpaciieBble CTaHIAPTH ¥ CTAHAAPTHI OPTaHU3aNK B 00J1aCTH pa3pabOTKH U
CO3JaHAs KBAHTOBO-ONTUYECKHX CUCTEM

OCHOBBI 3pPrOHOMUKHU

TpeGoBanus OXpaHb! TPyla, MPOMBIIUICHHOH, OXAPHOH M JKOJOTHYECKON
6e30macHOCTH, IEKTPOOE30IaCHOCTH

Jpyrue xapakTepuCcTHKH

3.2.2. TpynoBas pyRKuus

Pa3pa60TKa IIPOCKTOB KBAHTOBO-OIITHICCKUX v .
pOBeHb
HCTEM JIJId PCUHICHUA 3a/1a4 HaBHUT'alTU X
Haumeropaume | CooLC P an altH, Kon | B/02.6 (momypoBeHs) 6
CBA3H U KOHTPOJIA KOCMHYIECKOI'0O KBaJ'lI/I(l)I/IKaIII/II/I
MPOCTPAHCTBA
7 3auMCTBOBAHO M3
[MpoucxoxaeHue TpyAOBOM Opurmman X
dbyHKIUN OopUTHHAJIA
Kon PerucrpartmonHslii HOMep
OpHUrHHAJIA npodeCCHOHATTHLHOTO

cTaHaapTa
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Tpynossie nelicTrus

AHaJIU3 MCXOHBIX TPeGOBAaHMH K pa3pabaThIBAEMOMY IIPOEKTY KBaHTOBO-
ONTHYCCKHX CHCTEM JUIS PELIeHHs 3a[a4 HaBHUTAllMH, CBS3H M KOHTPOJIS
KOCMHUYECKOT'O ITPOCTPAHCTBA

HpOBeI[CHI/Ie TCXHHYICCKUX pacucros, TE€XHUKO-9KOHOMHYECKHUH n
(bYHKHHOHaJIBHO-CTOHMOCTHOf/'I AaHAJIU3 TIIPOCKTOB KBaHTOBO-OIITHYECKHX

CHCTEM I PEHICHHUs 3aj1a4 HABUTAllUH, CBA3M M KOHTPOJS KOCMHYECKOTO
IPOCTPAHCTBA

Cosmanue CTPYKTYPHBIX H KOHCTPYKTHBHO-KOMIIOHOBOYHBIX CXEM C
HCIIOJIB30BaHHUEM COBpPEMEHHBIX CHCTEM aBTOMATH3HUPOBAHHOTO
IIPOEKTHPOBAHHS

PazpaboTka HOPMAaTHBHO-TEXHHYCCKOH [OKYMEHTAIMH 110 IPOEKTaM
KBaHTOBO-ONITHYCCKUX CHCTEM MJIS pelICHHs 33134 HABHTAllMH, CBS3H H
KOHTPOJIsl KOCMHYECKOTO IIPOCTPAHCTBA

PaspaGoTka 3CKH3HBIX M TEXHHYECKUX ITPOEKTOB, TEXHHYECKOTO 3aJaHUs HA
pa3paboTKy COCTaBHBIX YacTeil KBAHTOBO-ONTHYECKUX CHCTEM JUIS PEIICHUS
3a/1a4 HABUTallMH, CBS3H U KOHTPOJISI KOCMHYECKOrO IIPOCTPAHCTBA

Heobxoaumbie ymenus

Ucnonb3oBaTh 0a3oBBlC TOJNOXKEHHS MAaTEMaTHKH, €CTECTBEHHBIX H
SKOHOMHYECKHMX HAyK IpH pa3paboTke IPOEKTOB KBAHTOBO-ONTHYECKUX
CHCTEM [yl PEIICHHS 3a1au HaBHTAIWH, CBS3H U KOHTPOJIS KOCMHYECKOTO
IPOCTpaHCTBa

HpOI/ISBOI[I/ITB KOMITBIOTEPHOEC MOJACITHUPOBAHUAC, PACUYCTHL ¢ HCIIOJIB30BAHHEM
IIPOTPaMMHOI'0 obecrieueHus 061]161"0 H CIICIHMHAJIBHOI'O HA3HAYCHHA

Pa3pa6aTI>IBaTB IIOCIIEAOBATCIIBHOCTE PCILICHUA MOCTABJICHHOM 3aJa4d C
HCNOJIL30BAaHUEM TEXHOJIOTHH Ha 6a3e CHCTEMHOIO nmoaxona

IIpon3BoIUTh aHAIN3 NATEHTHON YHCTOTHI pa3pabaThIBaEMBIX IIPOCKTOB
KBAaHTOBO-ONITHYECKUX CHUCTEM JUIS PEIICHHs 3a/lad HaBUTAlUM, CBA3H H
KOHTPOJISI KOCMHYECKOTO POCTPAHCTBA

Bectn nenoByro nepenucky

Heobxoanmele 3HanusS

OCHOBEHI IIPOCKTUPOBAHHSA, KOHCTPYHPOBAHUA W INPOHU3BOJCTBA KBAHTOBO-
ONITHYECKUX CHCTCM Ui PCIICHHA 3a4a4 HaBHUTallUH, CBSI3H U KOHTPOJIA
KOCMHRYCCKOI'O IIpOCTPaHCTBA

OCHOBBI TEOPHH PACIPOCTPAHEHUS ICKTPOMATrHUTHBIX IOJIEH B CIIy4aiHO-
HEOTHOPOIHBIX Cpefax

Teopus cTaTHCTHYECKUX pelIeHUH

TCOpI/II/I ONITHYECKOM CBA3M, HABUTAIIUH U JIOKALIUU

HpI/IHI_II/IIII)I TTOCTPOCHUL (1)I/I3I/I‘ICCKI/IX U MaTCMaTHYCCKUX MOHGHCﬁ, aHaJIn3a
HX IPUMCHUMOCTH K KOHKPCTHBIM IIpOIECCaM

OcHOBBI pabOTHI CHCTEM aBTOMATH3HPOBAHHOIO IPOCKTHPOBAHHMS

OCHOBBl IPOBEJICHHSA TEXHHKO-I)KOHOMHYECKOTO M  (yHKIMOHAIBHO-
CTOMMOCTHOTO aHaJIu3a

AHrmuiickuii sa3bIK B 00BEME, HEOOXOOMMOM JUIS B3aUMOICHCTBUS C
IPEACTABUTEISIMU 3apyOEKHBIX 3aKa3YMKOB M CMEXXHHUKOB

OCHOBBI CHCTEMBI MCHEPKMEHTA KQ4eCTBA

TexHonornu HHGOPMAIMOHHOM NOJNEPIKKY U3NEIHs

OrtpacieBble CTaHAAPTH U CTAHAAPTHI OPTaHU3aLUH B 0071aCTH pa3pabOTKH U
CO3/IaHWsI KBAHTOBO-ONTHYECKUX CHCTEM

OCHOBBI 3pTOHOMHKH

TpeGoBanus OXpaHbI TPYIa, MPOMBIIUICHHOH, HOXaPHOH M DKOJIOTHIECKOM
6e30MacHOCTH, AIEKTPOOE30IaCHOCTH

Jlpyrue XapakTepUCTUKH




3.2.3. TpynoBas ¢pynxuus

PazpaboTtka npoexTHON KOHCTPYKTOPCKOA,

pabouei KOHCTPYKTOPCKOM JOKYMEHTAIUH VpoBens
HanmeHoBanue | 110 IMPOEKTaM KBAHTOBO-ONTHYECKHX CHCTEM Kon | B/03.6 | (momyposens) 6
JUIS PEIICHUS 33129 HABUTAIMH, CBS3H U KB UKALFH

KOHTPOJII KOCMHYE€CKOI'0 MIPOCTPaHCTBa

ITpoucxoxnenne TpynoBoi
¢byHKUAH

3aNMMCTBOBAHO U3

Opurunan X
OpHUrHHaJia
Kon PerucrpanoHHbI# HoMep
OpHUrHHaJIa npo¢ecCHOHALHOTO
CTaHAapTa

Tpynossle neitcTBus

PaspaboTka  TeXHMYECKHX IPOEKTOB, paboueli  KOHCTPYKTOPCKOM
JOKYMEHTAIlMd B COOTBETCTBHH C TEXHHYECKHM 3aJaHHEM, HOPMATHBHO-
TEXHHYECKOW JOKyMEHTaUMeli W TpeOOBaHMSIMH K TEXHOJIOTHYHOCTH
H3TOTOBJICHUS M COOPKH KBaHTOBO-ONTHIECKHX CHCTEM IUIA PELIEHUS 3a1a9
HABHMTAIMH, CBA3H M KOHTPOJII KOCMHYECKOTO MMPOCTPAHCTBA

Co3paHue TpexXMEpHBIX MOJENeH KBAaHTOBO-ONITHYECKHX CHCTEM IS
pemieHHs 3amad  HABHTAIlMM, CBSI3H M KOHTPOJIS KOCMHYECKOTO
NPOCTPaHCTBA C  MCIOJB30BAaHHEM  CHCTEM  ABTOMATH3MPOBAHHOTO
IPOEKTUPOBAHMS

Pa3zpaboTka MaremaTHuecKux MoJelieii pabOTBI KBaHTOBO-OINTHYECKUX
CHCTEM H MX COCTABHBIX 9acTei

Pa3pa60TKa HOpMaTHBHO-TeXHquCKOﬁ JOKYMCHTallUH I10 obecreyeHnIOo
Ka4yeCTBa, HAACKHOCTH H 0€30IacHOCTH IIpH pa3pa60TKe, CO3JJaHu H
JKCIUTyaTalliid KBAaHTOBO-OIITHYECKHX CHCTEM JIAI pPCHICHUA  3aJ1a4
HaBHI'allM¥, CBA3HA U KOHTPOJII KOCMHYCCKOTO IMPOCTPaAHCTBA

CornacoBanne pa3pabaTeiBaeMOM IMPOEKTHON KOHCTPYKTOPCKOM, paboueit
KOHCTPYKTOPCKOH IOKyMEHTallMy C HOoApa3feleHHsIMH, OPraHU3allusIMH U
MPEICTABUTESIMHU 3aKa34UKOB, B TOM YHCJIC C IPHMEHEHHEM COBPEMEHHBIX
CPEACTB JIEKTPOHHOr0 JOKYMEHT0000pOoTa

Heo6xonumeie yMeHus

HpIrIMeHSITB HepeI[OBOﬁ HH)KCHCpHBIﬁ OIIBIT ITPH CO3JaHHH HOBBIX 06pa3u013
KBaHTOBO-OIITHYCCKUX CUCTCM

IToms30BaTbCs  COBPEMEHHBIMH ~ CHCTEMaMH  aBTOMATH3MPOBAHHOIO
MIPOCKTHPOBAHMS U CHCTEMAaMH SIEKTPOHHOTO JIOKYMEHT0000poTa

BEITOJHATS TpeXMEpHOE KOMIBIOTEPHOE MOJICTTMPOBAHUE

HpOHSBOIIHTB IIPOCKTHO-KOHCTPYKTOPCKUEC pa6OTBI B COOTBCTCTBHH C
TCXHHYCCKUM 3aJaHHEM, HOpM&THBHO-TCXHH‘ICCKOﬁ I{OKYMCHTaHHeﬁ H
Tpe6OBaHI/ISIMI/I K TCXHOJIOTHYHOCTH U3TOTOBJICHHUA U C60pKI/I

Heobxoaumele 3Hanus

OCHOBBI IPOEKTHPOBAHMS, KOHCTPYHPOBAHUS U NPOHM3BOJACTBA KBAaHTOBO-
OITHYECKHX CHCTEM

TakTHKO-TEXHHYICCKOE 3aJaHNe¢ Ha KBAaHTOBO-OITHUYECKHE CHCTEMEI,
TEXHHAYCCKOC 3aJaHHC Ha UX COCTABHEBIC YaCTH

HasnaueHue, OCHOBHBIE  JJEMEHTHI W  NPHHOMIB  JNEHCTBHM
pa3pabaTsiBaeMOH KOHCTPYKIIHUH, TEXHUYECKHE TpeboBaHMs,
IIpEABABIIAEMBIE K HEH

IMpuHIMOBT TOCTPOCHHS  Mojened (YHKIMOHMPOBAaHHS  KBaHTOBO-
ONITHYECKUX CHCTEM

COBpeMCHHBIC CHCTEMBI aBTOMAaTH3UPOBAHHOIO TPOCKTUPOBAHHUS, CHCTEMBI
TPEXMCPHOT'O MOJACIIHPOBAHUS | 3JIEKTPOHHOT'O I[OKyMeHTOO60p0Ta
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AHruickuii A3bIK B 00BeME, HEOOXOOMMOM IUIf B3aMMOIEHUCTBUS W
COTJIaCOBaHHS pa3pabaTsIBacMOii MPOEKTHOM KOHCTPYKTOPCKOH
JIOKYMEHTAIIMH C NIPEICTABUTENISAMH 3apyOSIKHBIX 3aKa3UHKOB

OCHOBBI CHCTEMBI MCHC/DKMCHTA KadyeCTBA

OrtpacineBble CTaHIAPTH U CTaHJAPTHI OPraHU3allMU B 00JIaCTH pa3paboTKu
U CO3/1aHMs KBAHTOBO-ONITHYECKHMX CHCTEM

OCHOBBI 5prOHOMHUKH

TpeboBanus oxpaHbl TPyZa, IPOMBIIUICHHOM, OXKAPHOM M SKOJOTHYECKON
6€30MacHOCTH, AEKTPOOC30IACHOCTH

Jpyrue xapakrepucTuku

3.2.4. TpynoBas pyHKknus
ComnpoBoxeHuEe npoliecca pa3paboTKu U VpoBeHs
HauMeHoBanne | CO34aHUS KBAHTOBO-OIITHYCCKHX CHCTEM H Kox | B/04.6 | (momypoBens) 6
HUX COCTAaBHBIX JacTeH KBanAp KAy

IIpoucxoxnenue Tpy10BOi
¢byHKITHH

3anMCTBOBaHO H3

Opwrunan X
OpHrHHajIa
Kon PeructpanmonHstii Homep
OpHrHHAJIA npodeccHOHATBHOTO
cTaHxapTa

TpynoBsie aeiicTBus

Pa3paboTka TEXHOJOrMYECKHX IIPOLIECCOB IUISI HM3TOTOBJICHHUS KBaHTOBO-
ONTHYECKHX CHCTEM IS DPEIICHHMs 33/1au HABHUIAIlMM, CBSI3H H KOHTDOJIS
KOCMHYECKOT0 POCTPAaHCTBA

OCYH.[CCTBJICHI/IC aBTOPCKOI0 Haa3opa MpH H3TOTOBJICHHH KBAaHTOBO-
ONTHYCCKUX CHCTEM Ui PCIICHHA 3aJa4 HaBUTralllH, CBS3H H KOHTPOJLA
KOCMHYCCKOI'0O IIPOCTPAaHCTBA

HccnenopaHue ¥ aHaAIN3 HECOOTBETCTBUMA KOHCTpYKTOpCKOfI JOKYMCHTAIlUH
HpH IIPOCKTHPOBAHHM KBAHTOBO-OITHYECKUX CHCTCM [UIA PCIICHHA 3agad
HaBUraly, CBA3U M KOHTPOJII KOCMHYCCKOro MpoCTpaHCTBa

KoppekTHpOBKa HMPOEKTHOW KOHCTPYKTOPCKOH, pabouel KOHCTPYKTOPCKOU
JOKYMEHTAllHA TNpH INPOCKTHPOBAHHMH KBAHTOBO-ONTHYECKHX CHCTEM AJLA
pELICHHS 3a/1a9 HABUTaIlH, CBS3HM H KOHTPOJII KOCMUYIECKOT0 IIPOCTPaHCTBa

Heo6xonumbie yMeHus

HpI/IMeHSITB OCHOBHBIE METOABI KOHTPOJIA H3TOTOBJICHHASA KBaHTOBO-
ONITHYECKUX CUCTEM ISl pEHICHUS 3ajad HaBuUraliu, CBIA3H U KOHTPOJIA
KOCMHYCCKOr'0 MPOCTPaHCTBA

AHaIHE3MpOBaTh OTKJIOHEHHsS OT IPOCKTHON KOHCTPYKTOPCKOH H pabodyeit
KOHCTPYKTOPCKOM JIOKyMEHTAIIMH, TEXHHIECKUX TpeOOBaHUH JUisi KBAaHTOBO-
ONTHYECKHX CHCTEM MJIA pEIICHHWS 3a/a4 HaBUralliM, CBA3H M KOHTPOJA
KOCMHYECKOTO MIPOCTPAHCTBA

PaspabareiBaTh  HW3BemleHHS 00  HM3MEHEHHM  KOHCTPYKTOPCKOM
JOKYMEHTAIIMH Ui KBAaHTOBO-ONTHYECKAX CHMCTEM I pelIeHHus 3aaad
HABUTAIHH, CBI3H ¥ KOHTPOJISI KOCMHUYECKOI'0 IIPOCTPAHCTBA

HeobxoouMele 3HaHAS

OCHOBBI MPOEKTHPOBAHHS, KOHCTPYHPOBAHHA M IIPOHM3BOJICTBA KBaHTOBO-
ONITHYECKUX CHCTEM

OcCHOBHBIE TEXHUYCCKHUC XapaKTECPUCTHKH u BO3MOXHOCTH
IIPOU3BOACTBEHHOT'O OﬁOPYHOBaHHH

Crnenpanusanus  TPOU3BOJICTBEHHBIX  YYacTKOB  H  CTPYKTYPHBIX
o/Ipa3IcIICHU I

OCHOBBI CUCTEMEI MEHEIDKMEHTA Ka4eCTBA
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OtpacrieBble CTaHApPTHI U CTAHAAPTHI OPraHA3ALKHE B 00J1aCTH pa3paboTKH H
CO3/IaHHUS KBAHTOBO-ONTHIECKUX CHCTEM

OCHOBBI 3prOHOMHKH

TpeboBanus oxpaHb!I Tpyna, NPOMBIILIEHHOM, OXKAPHOR H SKOJOTHIECKOMH
Oe30macHOCTH, HIEKTPOOE30IIaCHOCTH

Jpyrue xapakTepucTHKH

3.2.5. TpynoBas ¢pyHxnus

HaumenoBanne

Pa3pa6oTka METOIMKH MOHHTOPHET
3 PeKTHBHOCTH pelICHNs 3a1a4 HABUTALIUH,
CBSA3H ¥ KOHTPOJII KOCMHYECKOTO VpOBCH

dencxomz[eHHe TPYZLOBOIA
$yHKIUN

MPOCTPaHCTBa Ha BCEX JTamax pa3paboTkH, Kon | B/05.6 K(:a(jfgg;ze%) 6
CO31aHHUA H UCIIBITAHUA KBAHTOBO- i
OIITHYCCKUX CHCTEM
Opurmman X 3auMCTBOBAHO U3
OpHTHHAIA
Kon PeruncrpanyioHHBIH HOMED
OpHUTHHANA Npo¢)eCCHOHANBLHOTO
cTa”gapTa

Tpynossie neiicTBus

Pa3zpaboTka Mozemn MoOHHWTOpHHra 3(PGEKTHBHOCTH pEHICHUS 3a7ad
HaBUTAI[MH, CBI3M M KOHTPOJII KOCMHYECKOTO IPOCTPAHCTBA HA BCEX 3Talax
pa3paboTKH, CO3/IaHNS M MCIIBITAHUS KBAHTOBO-ONITHYECKAX CHCTEM

Pa3paboTka TEXHMYECKOro 3aJaHHs Ha IPOrPaMMHYIO pealH3alMio
METOAMKM MOHMTOPHHIa II0 pPe3yJIbTaTaM MOJE/IMPOBAaHMS M HATYPHBIX
HUCTIBITAHUH

OmpenenieHne HOMEHKIIATYPhl CPEACTB H OOOPYHOBaHHS Ul MPOBENCHMS
MOHMTOPUHIa 3()EeKTHBHOCTH pEIICHHS 3a7a4 HaBHraluW, CBI3M H
KOHTPOJISI KOCMHYECKOT'0 IPOCTPaHCTBa

Heobxonumsle ymenus

PaBpa6aTI>IBaTB Ha OCHOBE€ MOJeiIW MOHHTOPHMHIa METOAUKHA IIPOBEACHU:
MOHHTOpHHIA 3(1)(1)6KTI/IBHOCTI/I pEeHICHHA 3ala4 KBAHTOBO-ONTHYCCKAMH
CUCTCMaMH

Pa3paGaThiBaTh M  HPUMEHSTh CHELHATM3UPOBAHHOC  NPOrPaMMHOE
obecriedeHre /I aHAIn3a Pe3yJIbTaTOB MCIBITAHHN KBAHTOBO-ONTUIECKUX
CHCTEM JUIS PEIICHUs 33/1a4 HaBUTallMH, CBA3U M KOHTPOJS KOCMHYECKOIO
IPOCTPAHCTBA

WHTepIpeTHpoBaTh JaHHBIE, HONYYEHHBIE C KOHTPOJIBHO-U3MEPHTEIBHBIX
mpubopoB

Ucnons3oBaThb METOJbl BBIIBIICHHS H aHAIX3a ,Z[C(I)CKTOB KBAaHTOBO-
OITHYECCKHX CHCTCEM

PaspabarteiBaTe ~ H3BemeHMs ~ 00 ~ H3MEHEHHM  KOHCTPYKTOPCKOH
JIOKYMEHTallM{

Heo0xoaumeie 3HaHUS

OcHOBBI NPOCKTHPOBAHU, KOHCTPYHPOBAHHA H IIPOHU3BOACTBA KBaHTOBO-
ONITHYCCKUX CHCTEM

[IpuHIMIBI  TOCTPOEHHST  Mojenedl  (QYHKIMOHMPOBaHHWS  KBAHTOBO-
ONITHYECKNX CHUCTEM.

MaTeMaTH4YeCK i annapaT, O3BOJSIOMU pa3pabarsiBaTh MaTeMaTUIECKHE
MOJIeTIH, OIMCHIBAIOIME IIPOIECCH, IMPOHCXOAAIIME TPH JKCIUTyaTallHu
KBaHTOBO-ONITUYECKUX CHCTEM

VcIitoBHS 3KCIUTyaTallid IIPOEKTHPYEMBIX KBAHTOBO-ONTHYCCKHUX CHCTEM H
UX COCTaBHBIX HacTel




Hasnauenne u mapameTpsi obopynoBaHusS JUISS IIPOBEICHHUS HaTYPHBIX
UCIIBITaHUH

[IporpaMMHEIE  Cpe/cTBa, MpPHMEHsAEMbIE JUI BBIIONHEHHS aHAIH3a
PE3yIBTaTOB HATYPHBIX UCIIBITAHHIA

PeryiaMeHTsI IPOBEICHNUS HATYPHBIX HCILITAHAM

®u3uuecKHe IPUHIHUIBI, HCIIONB3YEMBIE IIPH HCIBITAHUIX HA MOJACISX IS
HMHTALHH YCIOBUH pealbHOU 3KCILTyaTal[iu

Mertoap! 06paboTKH pe3ysIbTaTOB HCILITAHUI

OCHOBBI CHCTEMBI MCHC/DKMCHTA KaueCTBa

Texnonornu uHGOpPMAMOHHOM TOIEPKKY H3AETHSI

OrpaciieBble CTaHIAPTHI U CTAHAAPTHI OPraHU3AIME B 06J1aCTH pa3paboTKH 1
CO3/IaHMs KBAHTOBO-ONTHYECKHAX CHCTEM

OCHOBBI 3prOHOMHUKH

TpeboBanus oxpaHbl Tpyzna, MPOMEBIIIIEHHOMN, MOXKAPHOM U 3KOJOTHIECKOM
0€30MacHOCTH, IEKTPOOE30aACHOCTH

Jlpyrue xapakTepuCTHKH

3.2.6. TpynoBas pyHxkuus

PazpaboTtka mporpaMmmHOro obecrieueHus B
LeJIIX YIpaBieHUs HHPopMaIien n
06paGoTKH MHpOPMALEH B KBAHTOBO- Vposeis
HaumeHnoBaHue OIIgI/IIIeCKI/IX CI(})CTpM Kox | B/06.6 (nomypoBeHB) 6
cMax U pCUICHUS 3a/1a4 KBaJ'II/I(i)I/IKaIII/II/I
HaBUT'allUH, CBA3U K KOHTPOJIA KOCMHYECKOI'O
IIPOCTPAHCTBA
[IpoucxoxnexHue OBOM "
p il TPYA! Opmrmman X 3auMCTBOBAHO M3
$yHKIMK OpHUTHHAIIA
Kon PerucrpalioHHBIH HOMEP
OopuUTHHAJIA npo¢ecCHOHATLHOTO
CTaHAapTa

TpyaoBbie qeHCTBUS

Pa3paGoTKa alrOpUTMOB YIpAaBJICHHS KBAHTOBO-ONTUYCCKHMH CHCTEMaMHU
JUISL pelleHWst 3aJad HaBHTalliM, CBSA3M M KOHTPOJS KOCMHYECKOIo
IPOCTPAHCTBA

PaszpaGoTka anroputMoB 00paboTku HHGOpPMAllMK B KBAHTOBO-ONTHYCCKUX
CHCTeMax JIs PELICHHs 33124 HABHTAIMH, CBS3H M KOHTPOJIS KOCMHYESCKOro
MPOCTPaHCTBA

Pa3paGoTka TEXHMYECKOTO 3aJaHHid Ha MNPOTPaMMHYIO DCaIM3alHIo
aIropuTMOB 00paboTKH HHGOPMAIMH B KBAHTOBO-ONTHUYECKUX CHCTEMax
IS pellleHWs 3aJa4 HABHTAlWM, CBS3M M KOHTPOJS KOCMHYECKOTO
IPOCTPAHCTBA

[IporpaMMHas peaju3alus aIrOPUTMOB 00paboTkH HHpOpMaUuH B
KBAaHTOBO-ONITMYECKHUX CHCTEMAaxX I pEIICHUs 3aJa4 HaBHTallMH, CBA3H U
KOHTPOJII KOCMHYECKOTI'0 IPOCTPAHCTBa

Heobxonumsble ymMmeHuUs

Pa3pabaTeiBaTh (CHHTE3MPOBATh) AITOPUTMBI YIpABIECHHS M OOPabOTKH
uHbopMaIy

P a3pa6aTBIBaTI> TEXHHYECKHE 3aiaHus Ha IPOrpaMMHUPOBAHNE AJI'OPHTMOB

ITporpaMMupOBaTh AITOPUTMBI HA CTAHAAPTHHIX H CHEIHANBHBIX SA3bIKaX
IpOTrpaMMHPOBAHUS

AHaJM3MpOBaTh pe3yabTaThl OTpaOOTKH HPOrpaMm

HeobxonuMmele 3HaHns

IIpuHIMNEI  TOCTpOeHHs  Mojened  (QYHKIHOHMPOBaHUS  KBAHTOBO-
ONITHYECKNX CHCTEM
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(OCHOBBI OIITHKH

OCHOBBI KBaHTOBO# JJIEKTPOHHKHU

OcnoBHBIE MojenH HOHOIENEBOH 06CTaHOBKH

OcHOBHBIE MOZJEIN ONTHYECKHMX KaHAJIOB CBSA3H, HABUTAIMU H KOHTPOJIA
KOCMHYECKOr0 IPOCTpaHCTBA

Teopnn ONTHYECKOM CBA3H, HABUTAIIUH U JIOKAIlHH

Teopus cratucTrueckux pemenuii

OCHOBBI ycrpoﬁcrna KBAHTOBO-OIITHYCCKHUX CUCTEM M UX COCTABHbLIX YacTel

VcnoBus sKcIUTyaTanuu MPOCKTUPYEMEBIX KBAHTOBO-OITHYECKHUX CHCTEM H
HX COCTaBHBIX YacTel

Oduznveckre ¥ MEXaHUYECKUE XApaKTCPHUCTHKH pa3pa60TaHHLIX KBaHTOBO-
OOTHYCCKHX CUCTEM U UX COCTABHBIX 4aCTeil

CTaHIlapTHBIC 1 CIICUAJIBHBIC SI3BbIKH IIPOTrPaMMHPOBAHUS

MeTOI[I/IKI/I aHajlusa nporpamm

HpI/IHHI/IHBI HPAaBOBOTO  HCHOJB30BaHHA MW 3alllUTHI MPOrPaMMHOI0

obecnieueHns
Ilpasuna odopMieHHS HOBOTO NPOrpPaMMHOIO  OOECHedeHHs  Kak
HHTEJUIEKTYIHHOW COOCTBEHHOCTH
Jlpyrue xapakTepucTaku | -
3.3. O600mennas TpyaoBast GyHKIHsI
Texuudaeckoe ynpasieHne pa3paboTKoOM U
CO3JIJaHHEM KBAHTOBO-ONTHYECKUAX CUCTEM
JI1 PEILICHUS 331249 HABUTAllUH, CBA3U U Yposens
Hanvenosamme | ~00 P an anu, Kon C p 6
KOHTPOJIL KOCMHYECKOT0 MMPOCTPAHCTBRA € KBaTH(UKALHH
MOHHUTOPUHIOM 3 PEKTHUBHOCTH HX PELICHHUS
Ha BCEX JTamnax
1'I6p OGH CXOCHHE oif Opurusar X 3auMCTBOBAaHO M3
O00OIECHHOU TPY IOB P OpHrHHaNa
¢byHKIIH
Kon opurunana  PeructpanmoHHBIA HOMEP
npo¢ecCHOHATBHOTO
CTaHOapTa
Bo3moxwusbie Crapmuii Hay4HBIH COTPYIHUK
HaMMEHOBaHUS Benynmii Hay4dHbI COTPYIHUK

JIOJDKHOCTEM, mpodeccuit

HaganpHuk cexropa
Haganrauk otnena

TpeboBanus
00pazoBaHUIO U
00y4YeHHIO

Bricimee o6pazoBaHue — MarucTparypa in CIeLUaTATET

TpeGoBaHus Kk onBITY
MIPaKTHYECKOH paboThI

He menee Tpex sieT B o61acT pa3pabOTKH U CO3/1aHHS KBAHTOBO-OIITHYECKUX
CHCTEM JIJIsl peUICHU 3a/1a4 HABUTALNH, CBSI3U ¥ KOHTPOJIS KOCMUYECKOTO
IPOCTPAaHCTBA

Oco6sle ycnoBus
JOITyCKa K paboTe

B03MOKHBI OTpaHHYEHHUS, CBA3aHHbIE ¢ HOPMO#i Jomycka K HHpopMaIuy,
COCTaBJLIIOILEH TOCYAAPCTBEHHYIO TaHHY

Jpyrue xapakTepucTuKu
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JlononHuTenbHbIe XapaKTePUCTHKA

Haumenopanue 6a30B0# IpynIsl, JODKHOCTH

HaumeHnoBanue moKyMeHTa Kon
(mpodeccun) WM CHENHATBHOCTH
OK3 2152 HmxeHephI-3eKTpOHUKH
EKC - Hmxenep-KoHCTPYKTOp (KOHCTPYKTOP)
- Cnemmanucr no HampaBlIeHHIO
OKIIATP 22491 HrxeHep-KOHCTPYKTOP
OKCO 2.12.04.01 | ITpuGopocrpoenue

2.12.04.02 | OoToTexHHUKa

2.12.04.03 | ®oToHuKa U ONTOUHPOPMATHKA

2.12.04.05 | JlazepHas TeXHHKA M JIa3€pHBIE TEXHOJIOTUH

2.12.05.01 | DneXTPOHHEIE M OUTHKO-3JIEKTPOHHEIE IIPHOOPEL U
CHCTEMBI CIIENUAILHOTO Ha3HAYCHHS

3.3.1. TpynoBas pynxumus

Texnugeckoe ymnpasieHue IpoBeIcHIEM B
COOTBCTCTBHH C TAKTUKO-TEXHUIECKHUM
3aJaHHACM TCOPECTHYCCKUX U v
" OBEHb
Haumenosanue Zg;giﬁfﬁfgmﬂb}mm HCCIICAOBAHUN B Kox | C/01.6 (HO}II;IPOBCHB) 6
JaHUs HOBBIX 00pa3IoB KBATHGHKALH
KBaHTOBO-OIITHYECKHAX CUCTEM LA PEIIICHUA
3aJ1a9 HaBUTallUH, CBI3H U KOHTPOJIA
KOCMHYCCKOI'O IPOCTPaHCTBA
gsgfs);;mueﬂne TPyAOBOH Opurmman X igl;dn:;?az:ano 3
Kon PeructpanuoHHbIi HOMEP
OpHTIHHAJIA npodecCHOHATHLHOTO
CTaHaapTa
TpynoBeie neiictBus HccnenopaHne OTEYeCTBEHHOr0 W 3apyOeXHOTO OIBITa pa3paboTku

KBAHTOBO-ONTHYECKUX CHCTEM H MX COCTABHBIX YacTel

IloaroToBka  TEXHHYECKHX  3afaHMii  Ha  TEOPETUYECKHE W
9KCIIEPUMEHTATIBHBIE HCCIIE/IOBAaHHUS KBAHTOBO-ONTHYCCKUX CHCTEM I
pEIlleHHs! 3ajad HABWTAlMHM, CBS3M M KOHTPOJIS KOCMHYECKOTO
HIpOCTPAaHCTBA

HpOBeerne TCOPETUICCKUX W OKCIICPHUMCHTAIBHBIX HCCIICIOBAHUIN
KBAaHTOBO-OIITUYCCKAX CHUCTEM IJIA PCHICHUA 3aJdad HaBHTalld, CBA3H U
KOHTPOJISI KOCMHUYCCKOI'O IIPOCTPAaHCTBA

PazpaboTka pexkoMeHZauuMii © 3aKMIOYEHHH 1O  HCIOJIb30BaHHIO
pe3ysbTaToOB TEOPETHYECKHX M OKCIECPHMEHTAILHBIX HCCIECNOBAaHUHI
KBaHTOBO-ONTHYECKHUX CHCTEM UL PELICHUS 33a1a4 HAaBHUTALMH, CBS3H H
KOHTPOJISI KOCMHYECKOTO IIPOCTPAHCTBA

Pa3zpaboTka HpoeKTHOW KOHCTPYKTOPCKOH JOKyMEHTAallUd Ha OMNBITHBIE
oOpa3libl, M3roTaBIMBaeMble W HCIBITBIBaEMBIE 110  pe3yibTaTaM
BBIIIOJIHEHUSI TEOPETHMYECKHX U OKCIIEPUMEHTAIBHBIX HCCICIOBaHUI
KBaHTOBO-ONITHYECKUX CHCTEM IS PEHICHHS 3a4ad HaBUrallH, CBS3H H
KOHTPOJIS1 KOCMHYECKOT'0 IPOCTPAHCTBA
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Pemenne wm300peraTenbckux 3amad M pa3paGoTKa HMHHOBAMMOHHBIX
00pasioB KBAHTOBO-ONTHYECKHX CHCTEM IS PENICHHS 3a7a9 HABHTAIH,
CBS3H ¥ KOHTPOJIA KOCMHYECKOTO IPOCTPAHCTBA

Ogopmienre NOKyMEHTOB Ha IOJydeHHe MaTeHTa IO pe3yJbTaTam
TEOPETHIECKUX U 3KCIEPHMEHTAIBHBIX HCCIEN0BAHUI B 06:1aCTH CO3/[aHus
HOBBIX 00pasloB KBAHTOBO-ONTHYECKUX CHCTEM IS peIIeHHS 3amad
HaBUTalllH, CBSA3M M KOHTPOJISI KOCMHYECKOT0 MMPOCTPAHCTBA

Heobxonumeie ymenns

KOOp)II/IHI/IPOBaTB HAay9IHO-HCCIICAOBATCIIBCKYIO EATEILHOCTE B obnactu
CO31aHus KBAHTOBO-OIITHYECKHUX CHCTEM IS penieHus 3aga4 HaBUTAITUH,
CBA3H U KOHTPOJIA KOCMHIECKOTO IIPOCTPAaHCTBA

HpI/IMCHSITB 3HaHHs €CTCCTBCHHO-HAYYHOI'0 W MaTEMaTHYCCKOIO MUKJIa, B
TOM 4YHCJIC CIICITHAJIBLHOTO, a TaKXKe HpaKTI/I‘IeCKI/Iﬁ OIIBIT IIPH IIPOBCACHHUH
TCOPETUUCCKUX H OKCHCPUMEHTATILHBIX UCCIIETOBAaHAH

OOpalarbiBaTh ¥  aHATU3HPOBATH pPE3yNIBTaThl TEOPETHYECCKHX U
3KCIEPUMEHTAIBHBIX HCCJIEIOBAHMIA

AHaJII/ISI/IPOBaTL COCTOSIHHE H  HOCPCIICKTHBBI Pa3sBUTHSI KBaHTOBO-
ONTHYCCKHUX CHCTEM

HUcnons3oBats IIporpaMMHOC obecnieuenue 06n_[ero n CHCOHAIIBHOTO
Ha3HA4YCHUA

Bectn nenoByro nepenucky

Co3naBath H PCAAKTHPOBATE TEKCThI HpO(‘I)CCCI/IOHaJ'IBHOFO HasHAUCHH A

ITpoussoanTs aHaIu3 NAaTEHTHOMH YUCTOTH pa3padaThiBAEMBIX IPOEKTOB

IToaroraBnuBaTh K MyOJUKAMA HAYYHBIE CTATHU

OdopMIIITh TEXHUYIESCKHE OTUETHI

Heob6xonuMmele sHaHAS

OcHOBHI HPOCKTHUPOBaAHUA, KOHCTPYHUPOBAHHUA H ITPOU3BOACTBA KBAaHTOBO-
OITHYCCKHUX CUCTCM

OCHOBEI OIITHKH

OcHOBBI KBaHTOBO#H 3JIEKTPOHUKH

OcHoBzbIe MoJieNn (OHOLIETEBOH 0OCTAaHOBKU

Teoppm ONTHYECKOM CBA3H, HABHUTAIIUHA H JIOKAIIUHU

Teoppm CTAaTHCTHYCCKHX pemeHnﬁ

OCHOBHBIC MOJIETTH ONTHYECKHX KaHAJIOB CBA3H, HABUTALlUM H KOHTPOJIL
KOCMHYCCKOro MMpoCTpaHCTBa

OCHOBEI TCIACCKOIIOCTPOCHH L

OCHOBBI METPOJIOTHH, CTAHJAPTH3AINH U CEPTH(UKAINN

OCHOBEI IIPOSKTUPOBAHUS CIIOKHBIX CUCTEM

TexHuueckuif aHIIHHCKIMI S3BIK B 00JIaCTH MCCIEIOBAaHUA H IIOCTPOCHHS
KBaHTOBO-ONITHYECKHX CHCTEM M 00pabOTKH CHTHAJIOB

OCHOBHI O(I)OpMJIeHI/IH IIpaB HHTCJIHCKTyaJIBHOﬁ CO6CTB6HHOCTH, B TOM
YHUCJIC IIATCHTOBCACHUSA

OrpacieBble CTaHAAPTHI M CTAHJAPTH OpPraHAU3aliy B 00J1acTH pa3paboTKH
Y CO3JIaHUSA KBAHTOBO-ONTHIECKUX CHCTEM

OCHOBBI 3prOHOMHUKH

TpeGoBanus oxpaHb! TPyJa, IPOMBIIIICHHON, TOXKaPHOH M 5KOJIOrHIECKOR
0€30IaCHOCTH, DJIEKTPOOEe30MacHOCTH

Hayunas opranusanus Tpyaa

OCHOBBI CHCTEMBI MEHEDKMEHTA KaueCTBA

OcHOBHI yIIpaBJI€HHS IEPCOHATIOM

Jlpyrue xapakTepUCTHKH
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3.3.2. TpynoBan pynxuus

Texnnueckoe yrpasnenue pazpaboTkoit

IPOEKTOB KBAHTOBO-ONTHIECKHX CHCTEM IS VposeHb
Haumenosanune e Kox | C/02.6  (nmomypoBens) 6
p Hsl 3a71a4 HABUTAI[HH, CBI3H H KBaTHpUKAIH
KOHTPOJIT KOCMHYECKOTO POCTPAHCTBA
[Mpouncxoskaenue TpymoBoit 3aMMCTBOBAHO U
3
HI'HHal
byHKIMH Op X OpUTHHAJIA
Kon PeructpanuoHHsLit HOMep
OpHIrHHaja npodecCHOHATIEHOTO
CTaHAapTa
Tpynosrie nelicTBus AHanus HCXOMHBIX TpeGOBaHUH K paspabaThIBaeMOMY MPOEKTYy KBaHTOBO-

ONTHYCCKUX CHCTECM JUIA PEUIEHUs 3a7a4d HaBUranuH, CBA3H M KOHTpPOJIA
KOCMHYIECKOT0 MPOCTPAaHCTBA

Texuuueckoe ympapneHme paspaGOTKOM ¥ BBITYCKOM — IPOEKTHOM
KOHCTPYKTOPCKOM HOKYMEHTAIlMd JJIs IPOEKTOB KBAHTOBO-ONTHIECKHX
CHCTEM JUISl PEIICHUs 3a/la4 HaBUTALMH, CBS3H M KOHTPOJIE KOCMHYECKOTO
MPOCTPAHCTBA

HpOBeIICHI/IC TCXHHUYCCKHX PacucToB, TEXHUKO-9KOHOMHYESCKHH 151
(DYHKIIHOHaHBHO-CTOHMOCTHOf/'I AHaJIN3 TIIPOCKTa KBAHTOBO-OIITHUYECKUX
CHACTEM UL PCLICHUA 3a/1a4 HaBUTalliH, CBSI3H M KOHTPOJIA KOCMHYECKOIO

IPOCTPAaHCTRA
Co3naHne CTPYKTYPHBIX M KOHCTPYKTHBHO-KOMIIOHOBOYHBIX CXEM C
HCIIOJIb30BaHHEM COBPEMEHHBIX . CHCTEM aBTOMAaTH3HPOBAHHOTO

IIPOCKTHPOBAHUSA KBAHTOBO-OIITHYCCKHUX CUCTEM

Pa3spaboTka HOPMaTHBHO-TEXHWYECKOM JOKYMEHTAIMM [UI1 IIPOEKTOB
KBAaHTOBO-ONITUYECKUX CHUCTEM JUIA PEIIeHHsS 3aJad HABHTALIWH, CBI3H H
KOHTPOJIS1 KOCMHYECKOT'0 IIPOCTPAaHCTBA

PazpaboTka TexHuueckux 3aJlaHMii Ha pPa3pabOTKy KBaHTOBO-ONTHYCCKHX
CHCTEM B LEJIOM M HX COCTaBHBIX YaCTei, 3CKU3HBIX M TEXHHIECKHUX

IIPOCKTOB
Heobxomumele yMeHUS PaspaGatbiBath miaHbl paboT MO NMPOEKTUPOBAHUIO COCTABHBIX 4YacTed M

KBaHTOBO-ONITHYECKNX CHUCTEM W KOOPAMHHPOBaTh paboTy MmO HX

BBITIOJTHEHUIO

ITpoun3BoauTh KOMIIBIOTEPHOE MOJIEIINPOBaHHE, pacyeTsl c

HCIIOJIB30BAaHUEM IIPOrpPaMMHOr0 oOecleucHHs OOIIEro M CHENHAIBHOIO

Ha3HaYeHUs

P aBpa6aTBIBaTI> MMOCJICAOBATCIILbHOCTE PCIICHUS MOCTaBJICHHOH 3aJlauyl C
HCIIOIb30BaHAEM TEXHOJIOTHI Ha 0a3e CHCTEMHOIO IOX01a

HpOI/I3BOI[I/ITB AHAJIN3 aTEHTHOMN YHCTOTHI pa3pa6aTI>IBaeme TIPOCKTOB

BecTn nenoByro nepenycky

Heo6xoauMmble 3HaHUS OCHOBBI IPOEKTHPOBAHHS, KOHCTPYHPOBAHUS W MPOHM3BOJICTBA KBaHTOBO-
ONTHYECCKHAX CUCTEM JUIS PEHICHHS 3ajad HaBUTAIMM, CBSI3H M KOHTPOISL
KOCMHYECKOTO TPOCTPAHCTBA

OCHOBBI TEOPUHU PACIPOCTPAHEHUS SIEKTPOMArHUTHBIX IOJIEH B CllydYaifHoO-
HEOJHOPOHBIX Cpeaax

TeopH;I CTaTUCTHYCCKHUX pemeHm‘/'I

Teopnn OITHYECKOM CBA3H, HABHTIallud H JIOKAITUH

HpI/IHIII/IHBI IIOCTPOCHHUA (I)I/ISI/I‘-ICCKI/IX H MaTeMaTH4YeCKHX MOJICICH,
a"Hajin3a uxX NPUMCHUMOCTH K KOHKPETHBIM ITpOIICCCaM

OCHOBEI YCTPOﬁCTBa KBAaHTOBO-OIITHYCCKHUX CHCTCM




OcHOBBI PaGOTEI CHCTEM aBTOMAaTH3HPOBAHHOTO IPOEKTHPOBAHHUS

OcHOBBI IPOBCACHAA TEXHHUKO-3KOHOMHUYECKOTO U (bYHKIII/IOHaJIBHO-
CTOHMMOCTHOI'0 aHAJIN3a

AHrIMHCKHIT $3BIK B 00BbeMe, HEOOXOIHMOM JUI1 B3aUMOIEHCTBUA C
NPEACTABUTE/IMU 3apyOEIKHBIX 3aKa3UHKOB

Otpacnesbie cTaHAapTHl U CTAHAAPTHL OpraHu3anuu B 001acTu paspaboTku
Y CO3/TaHUS KBAHTOBO-ONMTHYECKHAX CHCTEM

OCHOBBI 3proHOMHKH

TpeGosanus oxpans Tpyna, IIPOMBIIIJICHHOM, [TOKAPHOM M 9KOJIOTHYeCKOM
0e3011aCHOCTH, NIEKTPOOE30NACHOCTH

Hayunas opranmsanus tpyna

OCHOBBI CHCTEMBI MCHCPDKMCHTA Ka4eCcTBA

JpyTHe xapakTepucTuu

3.3.3. Tpynosas ¢pynknus

HawnmeHnosanue

Ipowcxoxzenne TpyI0BO#H
$yHKIHHR

Texnnueckoe ynpasnenue npomeccom
paspaboTky u pa3paboTKa MPOEKTHOM
KOHCTPYKTOPCKO#H, pabogeit v
) OBCHB
KOHCTPYKTOPCKO# JOKYMEHTAITHH IIPU Kon | C/03.6 (Honf;po‘i:;ﬂb) 6
MPOEKTHPOBAHUH KBAHTOBO-ONTHUECKUAX KBATHGbUKAT
CHCTEM Il PEIICHUS 33,124 HABHTAIHH,
CBSI3HM ¥ KOHTPOJISE KOCMHYECKOTO
IIPOCTPAHCTBA
Opurmman X 3aMMCTBOBAHO M3
OpHUrHHaNa
Kon PerucrparoHHbIit HOMep
OpHTHHAJIA npodeccHoHATBEHOTO
cTaHAapTa

TpynoBeie neiicTBus

Texuudeckoe ynpaBiieHHe pa3palOTKOM M BBIIYCKOM  IIPOEKTHOM
KOHCTPYKTOPCKOH, pabouyelf KOHCTPYKTOPCKOH  JOKYMEHTAI[MH  IIpU
TIPOEKTHPOBAHMH KBAHTOBO-ONTHYECKHX CHCTEM IS pEIICHHA 3a7ad
HaBUTAllMHU, CBA3H ¥ KOHTPOJISI KOCMHYECKOTO IPOCTPAHCTBA

Pa3paboTka  TEeXHHYECKHX  IMpPOEKTOB, paboueil  KOHCTPYKTOPCKOM
JOKYMEHTAIIHH B COOTBETCTBHH C TEXHHMYECCKHAM 3aJaHHEM, HOPMATHBHO-
TEXHUYECKOM JOKyMEHTaMe# © TpeOOBaHHUAMH K TEXHOJIOIHMYHOCTH
H3rOTOBJICHUS M COOPKH KBAaHTOBO-ONTHYECKHX CHCTEM JIS PEIICHHS 3a71a4
HaBUTallHH, CBA3H U KOHTPOJISI KOCMHYECKOr0 IPOCTPAaHCTBA

Coznanne TPEXMCPHBIX MOJENICH KBAHTOBO-OIITHYECCKHX CHCTEM C
HMCIIOJIb30BAHHUECM CHCTCM aBTOMATH3UPOBAHHOIO IIPOCKTHMPOBAHHA IIpH
IIPOCKTHPOBAHUH KBAHTOBO-OIITHYECKHMX CHCTEM UL PCIICHUSA 3alaad
HaBHI'alliW, CBA3HA H KOHTPOJII KOCMHYECKOIr0 NpOCTPAaHCTBA

PaspaboTka MmaremaTmdeckux Mozenell paboThl KBAaHTOBO-OINTHYECKUX
CHCTEM M UX COCTABHBIX UacTeil

Pa3paboTka HOPMAaTHBHO-TEXHHYECKOM JOKYMECHTAHH IO OOECHEYEHHIO
Ka4yecTBa, HaIeXXHOCTM M Oe3omacHOCTH HpH pa3paboTKe, CO3MaHUH U
9KCILTyaTalluh KBAHTOBO-ONTHYECKMX CHCTEM JUIA pelleHHs 3aaad
HAaBHMTallMH, CBSI3H U KOHTPOJII KOCMHYECKOr0 MPOCTPAHCTBA
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Cornacosanue paspabarbiBaeMoi IIPOEKTHOI KOHCTPYKTOPCKO#H, pabodeit
KOHCTPYKTOPCKOH ITOKyMEHTAlMH ¢ NOADA3AENEHHAMH, OPTaHHU3ALUSIMH U
TIPCACTABUTEIISIMHA 3aKA39HKOB, B TOM YHCHIE C IPHMEHEHAEM COBPEMEHHbIX
CPEICTB IEKTPOHHOIO JIOKYMEHT0060poTa

Heobxonumeie ymerust

PaspalatsiBarh miansl paGoT 0 KOHCTPYHPOBAHHIO KBAHTOBO-ONTHIGCKHIX
CUCTEM M HX COCTaBHBIX 4YacTell M KOOPAMHHPOBaTh paboTy HO HX
BBIITOJHEHHUIO

IIpuMeHATE Iepe1oBoil HEXKEHEPHDIH OIBIT IIPU CO3AHMHE HOBBIX obpasios
KBaHTOBO-ONITUIECKUX CHCTEM

PaGorate ¢  COBpeMeHHBIMH  cHCTeMaMH aBTOMaTHU3UPOBAHHOTO
IIPOCKTHPOBAHHUS M CHCTEMaMH 3JIEKTPOHHOTO JOKYMEHTO060pOTa

Brmonaaars TPEXMEPHOC KOMITBIOTECPHOC MOJCIINPOBAHNC

IIpoBoawuTs MaTeMaTHYECKOE MONETMPOBAHHE Pa3paGaTHIBAEMBIX KBAHTOBO-
ONTHYECKMX CHCTEM H HX COCTaBHBIX YacTell ¢ HMCIIOJIBb30BAHHEM METOIOB
CHCTEMHOTO IIOJXOJ2 M COBPEMEHHBIX IPOTPAMMHBIX IIPOJYKTOB VIS
IIPOTrHO3UPOBAHHS MIOBEICHMS, OITHMU3AIAN " U3yYEeHHUs
(GYHKIIMOHEPOBAHUS KBAaHTOBO-ONTHYECKHX CHCTEM M HX COCTABHBIX dacTeif
C YU€TOM MCIIOJIE3YEMBIX MATEPHUAJIOB M BO3MOMCHBIX OTKA30B

IIpOM3BOIUTE TNIPOEKTHO-KOHCTPYKTOPCKHE pabOTBI B COOTBETCTBHH C
TEXHHYCCKUM 33[aHHEM, HOPMATHBHO-TEXHHUYECKOM HOKYMEHTamuei u
TPeOOBaHHAMH K TEXHONOTHYHOCTH H3TOTOBJEHHS M COOPKH KBaHTOBO-
ONTHYECKUX CHCTEM

Heobxoaumeie 3Hamus

OCHOBEI IIPOCKTHPOBAHUSA, KOHCTPYHPOBAHHS M IIPOU3BOACTBA KBAHTOBO-
ONTHYCCKUX CUCTCM

TakTHKO-TEXHHYECKOE 3aJaHUC Ha KBAHTOBO-OUITUYCCKHE CHUCTEMBI 1A
peiCcHuA  3ada4 HaBUTalHH, CBA3H )54 KOHTPOJIA KOCMHYCCKOI'O
IIPOCTPAHCTBA, TCXHHUYCCKOC 3aJaHHUC Ha UX COCTaBHBIE YaCTH '

HasHaueHne,  OCHOBHBIE  JJE€MEHTHl M  [PHHIMIOBEL  JeHCTBHI
pa3pabaTsiBaeMOi KOHCTPYKIUH, TEXHHYECKUE TpeOOoBaHUs,
NPEABIBIIEMBIEC K HEN

IlppHnMnel  DocTpoeHHst  Mozenell  (pyHKIMOHHPOBAHHS  KBaHTOBO-
ONITHIECKUX CHCTEM

Maremarnaeckmii anmnapart, ITO3BOJIAFOIIHH pa3pa6aTLIBaTI> MaTCMaTUu4YCCKUC
MOJZIC/IH, OITHMCBIBAIONINEC TIIPOHECCHI, NPOUCXOMAIMEC IIPH IKCILIyaTallHd
KBAaHTOBO-OIITHYCCKHUX CHCTEM

(OCHOBBI OIITUKHA

OCHOBBI KBAaHTOBO#! IEKTPOHUKH

OcHoBHEIE MozienH (poHOLENIeBOM 0OCTAaHOBKH

OCHOBHBIE MOJIEJIH OITHYECKHX KaHAJIOB CBA3H, HAaBHTallUd KW KOHTPOJIA
KOCMHIYCCKOr'0 IMIpOCTPaHCTBA

CoBpeMeHHBIE CHCTEMBI aBTOMATH3HPOBAHHOTO IPOEKTHPOBAHUS, CHCTEMBI
TPEXMEPHOI0 MOZEIMPOBAHUS M JIEKTPOHHOTO JOKYMEHTOO00OpOTA

AHIMHACKUR S3BIK B 00BEME, HEOOXOAMMOM JUIS B3aHMOJECHCTBHSA H

COIJIaCOBaHUS paspabaThsiBacMOi IIPOEKTHOU KOHCTPYKTOPCKOM
JOKYMEHTallui
OcHOBHBIE TEXHUYECKUE XapaKTEPUCTUKH u BO3MOXXHOCTH

IIPOH3BOJICTBEHHOTO 000PYIOBaHHS

OCHOBEI CHCTEMBI MCHCIKMCHTA Ka4uCCTBa

Hayunas opranuzamys tpyna

OtpacneBbie cTaHAAPTH U CTAHIAPTHI OPraHU3aliy B 00J1acTH pa3paboTKu U
CO3/IaHHs KBAHTOBO-ONITHYECKUX CHCTEM




22

OCHOBEI 3proHOMHKH

TpeGoBanus oxpansl Tpyna, IIPOMBIIUIEHHOM, MOXAPHOM H 3KOJOTHYECKO
6e3omacHocTH, IEKTPOOE30IIaCHOCTH

Jpyrue XapakrepucTuu

3.3.4. TpynoBan dpynxuus

HavmMeHoBaHME

ConpoBoxxieHre U obecreyeHue
B3aHMOICHCTBHS B IIpOIIeCcCe Pa3spabOTKU 1 Yposers

IporcxokaeHue TpynoBoi
byHKIMH

Ko
CO31aHus KBAHTOBO-ONTUYECKUX CHCTEM U n | G046 g;%;z:g;; 6
HX COCTaBHBIX YacTEi
Opurmran X 3aMMCTBOBaHO W3 OPHTHHANA
Kon Peructpammonssrit
OpHruHajia HOMep
npoeCCUOHATBEHOTO
CTaHAapTa

TpynoBsle neiicTBus

Texauyeckoe YIIpaBIICHHE pa3pa60TKOfI TCXHOJIOTHYCCKUX MPOUECCOB IIpHU
IPOCKTHPOBAHHHU KBAHTOBO-ONTHYECKHUX CHCTEM I pPEeIICHUA 3aga4
HaBHIalliH, CBA3H A KOHTPOJISI KOCMHYECKOI0 ITPpOCTPaHCTBA

ABTOpCKHMI Ham30p IIpH CO3JAHMHM KBAaHTOBO-OIITUYECKHUX JUISI PEHICHHS
3a/la4 HaBUTAlUH, CBA3M M KOHTPOJII KOCMHYECKOTO IMPOCTPAaHCTBA H MX
COCTaBHBIX 4acTeil

Heobxonumsle ymeHus

Pa3pa6aTr,1BaTI> ILJIaHBbI pa60T 1 KOOPAWMHUPOBATH UX BHOHIOJTHCHUE

O6GOCHOBEIBATH IIpEJTaracMbl€ TCXHUYCCKUC PCIICHUA

AHanM3upoBaTh OTKJIOHEHHS OT MPOEKTHONM KOHCTPYKTOPCKOH H paGodeit
KOHCTPYKTOPCKOH JTOKYMEHTAINH, TEXHUUECKUX TPeOOBaHHIA

PazpabaTeiBaTh M COIIAcoBBIBATE  H3BEHWICHMS 00  M3MEHEHHH
KOHCTPYKTOPCKOH JOKYMEHTAIHH

Heobxonumele 3HaHuS

OCHOBEI ITPOECKTUPOBAHUSI, KOHCTPYHUPOBAHHUA H IIPOHU3BOJICTBA KBAaHTOBO-
OIITHYCCKUX CUCTEM

IlpuHuunel  nocTpoeHus  Mopenedt  (QYHKIHOHHPOBAHUS  KBaHTOBO-
ONTHYECKHUX CHCTEM

MareMaTtudeckuit annapar, MO3BOJIIIOMIKH pa3pabaThiBaTh MaTEMaTHICCKHE
MOZIENH, ONMCHIBAIOMIKE IPOLECCH], MPOHCXOIAIHE IPH SKCILTyaTalliu
KBaHTOBO-ONTHYECKHUX CHCTEM

TexHOTOTHA CO3MaHHUS KBAHTOBO-OINTHYECKHUX CHUCTEM H HMX COCTABHBIX
gacreit

OCHOBHBIE TEXHHYCCKUC XAPAKTCPUCTHUKHA n BO3MOXHOCTH
IIPOU3BOJACTBCHHOT'O 06opy,u013aHH${

Crnenuanusanus  NPOM3BOJICTBEHHBIX ~ YYacTKOB M CTPYKTYPHBIX
noapasaeieHuit

OCHOBBI CHCTEMBI MCHC/IPDKMCHTA Ka4€CTBa

Texnonornu nHGOPMAIMOHHOM TOANESPIKKH H3IENHS

Hay4nas opranusanus Tpyja

OrtpacneBbie CTaHAAPTH U CTAHAAPTHI OPraHA3AMUH B 00IacTH pa3paboTKu U
CO3JIaHMsI KBAHTOBO-ONTHIECKUX CHCTEM

OCHOBEHI JQPrOHOMHUKH

TpebGoBaHus oxpaHbl TpyZa, MPOMBIIUICHHOH, IOXAPHOH M 3KOJOTHIECKOM
6€30I1aCHOCTH, IEKTPOOE30IIaCHOCTH

Jpyrue xapakTepuCcTUKH




3.3.5. TpynoBas pynxuus

Texumueckoe ynpasnenue obecrieuennem

B3aHMMO/JICHCTBHS IIPH pa3paboTKe METOAUKH

MOHHUTOPUHTa 3)PEKTHBHOCTH PEIICHHUS VpoBens
HaumernoBanne | 3a/jau HABHTAIUH, CBA3H U KOHTPOJIS Kox | C/05.6 | (momyposens) 6

KOCMHYECKOro MPOCTPAHCTBA HA BCEX 3Tamax KBanuuKammm

Pa3paboTKH, CO3MaHHUs ¥ HCIIBITAHMUS

KBAHTOBO-OITUYECKHX CHCTEM
gggﬁﬁgml{enne TPYAOBOMH Opurmman X ggﬁf;;:i:ano u3

Kon PerucTpauporHbIit HoMep
OpMIrHHama npoeCCHOHATBLHOTO
CTaHzapTa

TpynoBsle aeiicTBus

Texnuyeckoe yrpasiieHre TeHCTBHAME CIEIHATHCTOB HCCIIEIOBATENBCKHX,
TIPOCKTHO-KOHCTPYKTOPCKHX H NPOU3BOACTBEHHBIX IIOAPA3JCIEHU IIpH
pa3paboTKe METO/MKH MOHHTOPHHTA 3(bGEKTHBHOCTH pPabOTHI KBAHTOBO-
ONTHYCCKUX CHCTEM Ul PCUICHHs 3a[a4 HABMTALlU{, CBS3M H KOHTPOJIS
KOCMHYECKOTO MPOCTPAHCTBA

PaspaGotka wmomemu MoHHTOpHHTa 35(QPEKTHBHOCTH peIICHHS 3a1ad
HaBUTallU¥, CBA3H M KOHTPOJISI KOCMHYECKOT'O IPOCTPAHCTBA

Pa3paboTka MeToauKy peanu3aliy MOHUTOPHATA ) (EKTHBHOCTH pelIeHHUs
3a/1a4 HaBUTaAIMH, CBA3M U KOHTPOJISL KOCMUYECKOro IIPOCTPAHCTBA

Pa3paboTka TeXHMYECKOTO 3aJaHMs Ha INPOTPaMMHYIO peaTH3aILUIO
METOTMKH MOHUTOPHHTA 3QHEKTUBHOCTH perieHns 3aa9 HABMIAlUH, CBS3H
H KOHTPOJII KOCMUYCCKOTO IPOCTPAaHCTBA IO pe3yibTaTaM MOJACTHPOBAHHS
U HATYPHBIX UCIILITAHUN

Ol'[pCZICJ'IeHI/IC HOMCHKJIATYPEL CPCIACTB H o6opy,u03aHH51 AL IIPOBCACHHA
MOHHUTOpPHHTA 3(1)(1)6KTI/IBHOCTI/I peuICHuA 3aga4 HaBHIaniv, CBiA3X U
KOHTPOJII KOCMHUYECKOr'0 IPpOCTPaHCTBa

Heobxomumele ymenus

PaspabateiBaTh mIaHBIL, IPOrPaMMBI H METOJHKH MPOBEAEHHUS MOHUTOPHHTA
3((EeKTHBHOCTH peLICHHS 3a]ad KBAHTOBO-ONTHYECKHMMH CHCTEMAMH H HX
COCTaBHBIMH YaCTSIMH

PaspabarelBaTe M  IIPUMEHSATH  CIENHATHM3MPOBAHHOE  MPOrPAMMHOE
obecneueHne 11 aHAIN3a PE3YJIbTATOB HCIIBITAHHM

HurepnpernpoBaTh AaHHBIC, TOJYYEHHBIC C KOHTPOJIbHO-M3MEPUTEIBHbLIX
npubopoB

Pa3pabareiBaTh INpEINIOKEHHS IO pe3yjabraTaM aHauu3a JAe(peKTOB H
HECOOTBETCTBUH KOHCTPYKTOPCKOM JJOKYMEHTAIIMH

UcnonszoBaTh MCTOJBI BBIIBJICHHSA W aHaJInu3a I[e(l)eKTOB KBaHTOBO-
ONITHYCCKHUX CHCTEM

Pa3pabaTsiBaTh W3BEIICHUS 00 H3MEHEHHH KOHCTPYKTOPCKOM
JIOKYMEHTaIluu

HeobxonumMmele 3HaHus

OcCHOBBI IIPOCKTUPOBAHNs, KOHCTPYHPOBAHHA H HNPOU3BOACTBA KBAHTOBO-
ONTHYCCKHUX CHCTEM

IMpunnuner  mocTpoeHuss Mogenedl  (QYHKIMOHHPOBAHHS  KBaHTOBO-
ONTHYECKHUX CUCTEM

MaremaTtudeckuii annapat, MO3BOJIIOMINI pa3padaThiBaTh MAaTEMAaTHIECKHE
MOJIENIH, ONMCHIBAOLIME IIPOIECCHl, NPOHUCXOSNINE TPH AKCILTyaTalluy
KBaHTOBO-ONITHYECKUX CHCTEM

Metoas! 06pabOTKM pe3yJIETaTOB HCIBITAHU I
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Teoplm ONTUYECKOM CBA3U, HABUT'all! U JIOKAITHUA

Teopus cratucTaveckux penrenuii

OCHOBBI OITHKH
rrrrr OCHOBEI KBaHTOBOI1 IEKTPOHUKH

OcHOBHBIE MO/IeNH (JOHOTIENERBOH 06CTAHOBKH

OcHOBHEIE MOJCIH OIITUYECCKHUX KaHaJIOB CBA3H, HaBUraluu H KOHTPOJIA
KOCMHYECKOT'O IIPOCTpaHCTBa

YCIoBHS 3KCILTyaTanuu TIPOCKTHPYEMBIX KBAaHTOBO-ONTHYECKHX CHCTEM H
HX COCTaBHBIX 4acTeil

Hazxauenuwe wu napaMmeTpel OOOpYAOBaHHS IS NPOBEJICHUST HaTYpPHBIX
HUCITBITaHMIT

HpOI‘paMMHLIe CPCACTBA, IIPUMCHIEMBIE [UIA BBIIOJHEHUS aHAIH3A
PE3YIbTATOB HATYPHEIX UCIIBITAHHH

PeriiaMeHTsI IpOBEIeHAS HATYPHBIX UCIBITAHUIH

®u3nyecKue TIPUHITAIIGI, HCIOJIb3yeMble NIPH HCIIBITAHUSX HA MOMENAX JUL
HMMHTALUH YCIOBUH pealbHOM 3KCIUTyaTaluy

Hayunas opranusamms tpyaa

OCHOBBI CHCTEMBI MCHC/DKMEHTA Ka4yeCTBa

TexHonorun HHGOPMAHOHHOM MOANEPKKHI H3ACITHL

OrtpaciieBbe CTaHAAPTHI M CTAHAAPTHI OPraHU3AIMH B 06IACTH Pa3paGOTKH |
CO3/IaHMs KBAHTOBO-ONTHYECKHUX CHCTEM

OCHOBBI IProHOMHKHA

TpeGoBanus oxpaHBI TpyZa, NPOMBIIUIEHHOH, OKAPHOM M 3KOJOTHYECKOM
0€3011aCHOCTH, 3IEKTPOBE30MACHOCTH

JlpyrHe XxapakTepucTHKH

3.3.6. TpynoBas ¢pyuxknus

Hanmenosanmne

Texnugeckoe ynpapienue obecrneueHreM
B3aMMOJICHCTBUS IpH pa3paboTke
IIPOrpaMMHOT0 o0eceueHus AL Heleit
ylhpasJieHHs HHbopManueit 1 06paboTku
HHGOpMAIIUHU B KBAHTOBO-ONITHYECKHX KBATH(DHKATIHH
CHUCTEMaXx JJIs pEIIeHUs 3a1a9 HaBUTalliH,
CBSI3H U KOHTPOJI KOCMHYECKOTO
IIPOCTPAHCTBA

Vposens
Kog | C/06.6 | (momyposeHs) 6

IponcxoxneHue TPy IOBO
byHKUMH

3auMCTBOBaHO H3
Opururan X
opurHHajia
Kon PerucTpailioHHBIH HOMED
OpHrHHAJIa Mpo¢eCcCHOHATEHOro
CTaHgapTa

Tpynossie nelicTBus

Texuumueckoe ympaBnenme paspaboTkoil ¥ paspaboTKa alIrOpPUTMOB
YIpPaBJICHUS KBAaHTOBO-ONITHMYECKUMH CHCTEMAaMH JUIS peEIIeHHsS 3aaad
HABHTallMH, CBSI3H M KOHTPOJISI KOCMHIECKOT0 MPOCTPAHCTBA

Texnuyeckoe ympaBieHHe pa3paboTkoi u  paspaboTKa aIrOPUTMOB
00paboTkn MHpOpMAnUKM B KBAHTOBO-ONTHYECKMX CHCTEMAX IS PELICHHS
3a71a94 HaBUT'allMH, CBS3H M KOHTPOJII KOCMHYECKOTO IIPOCTPaHCTBa

Texnmdeckoe ympapieHHe pa3pabOTKONH TEXHHYECKOTO 3ajaHHs Ha
IPOrPaMMHYIO  PeaM3aliMI0 aNTOPUTMOB YIIpaBIEHHS Hu  00pabOTKH
uHGOpPMAIMA B KBaHTOBO-ONTHYECKHX CHCTEMAaxX s pEIIeHHs 3a1ad
HaBHTallMM, CBA3H M KOHTPOJII KOCMUYECKOTO IIPOCTPAHCTBA
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[IporpaMmuas peanusaius aITOPUTMOB YOpaBieHHA u  0o0paboTku
nEQOpMAIMK B KBAaHTOBO-ONITHYECCKHX CHCTEMax Uil peIeHHS 3ajad
HABHTALMH, CBA3M M KOHTPOJISI KOCMHYECKOTO POCTPAHCTBA

Heobxonumsbie yMEHHS Pa3pabaTeiBaTh (CHHTE3UpOBaTh) AITOPHTMEI YIpaBJieHHs M 00paboTKH
uHbOopMaLH

PaspabatpiBaTh TEXHHYECKHE 33/JaHHs Ha IPOrPaMMHUPOBAHUE aITOPHTMOB
[TporpaMMupoBaTh AITOPUTMBI HAa CTAaHAAPTHBIX M CICUATIBHBIX A3BIKAX

IpOrpaMMHPOBaHUSA
AHIM3UPOBATH Pe3yNIBTAThl OTPAOOTKH MPOrpaMM

HeobxoauMble 3HaHUSA [IpUHIMIBI ~ [OCTPOEHUS  Mojenell  (QYHKIMOHHMPOBAaHHS  KBaHTOBO-
' OIITHYECKHX CHCTEM :

MateMaTH4YeCKHi amnapar, ITo3BOJIMIONMi pa3pabaTeIBaTh MATEMATHICCKHE
MOJIEJIH, ONHCHIBAIOIIHE IIPOLECCH], IPOUCXOMAAIIME IIPH 3KCIUTyaTalluy
KBAHTOBO-ONITHYCCKIX CHCTEM

OCHOBBI YCTPOMHCTBA KBAHTOBO-ONTHYECKUX CHCTEM M HX COCTaBHBIX 4acTeH
Teopuu onTHYECKOH CBA3M, HABUTAIUK U JIOKAIIMH

OcHOBHEIE MOJETH (OHOLENEBOH 0OCTaHOBKH

OCHOBHBIE MOJENH ONTUYECKHX KaHAJIOB CBA3W, HAaBHUTAllMH M KOHTPOJIA
KOCMHYECKOr0 MPOCTPaHCTBa

VcaoBus 9KCIUTyaTallid MPOEKTHPYEMBIX KBAHTOBO-ONTHYECKUX CHCTEM H
HMX COCTaBHEIX YacTel

duspyecKkie U MEXaHHYECKHE XapaKTePUCTHUKH pa3padOTaHHBIX KBAaHTOBO-
OITUYECKUX CHCTEM H MX COCTABHBIX YacTeH

CrangapTHble ¥ CIENHAIbHBIE A3bIKH IPOrPaMMHPOBaHHS

MeToauky aHanu3a IporpaMm

IIpUHIMOB  [PaBOBOTO  HCHOJB30BAHHA W 3AlIUTHl  IPOrPaMMHOIO
obecrecueHns

IIpaBmia ohOpMIIEHHS IPOrPaMMHOTO 0GecIIeIeH s KaK HHTEIUIEKTyallbHO’
CcOOCTBEHHOCTH

Jipyrue XapakTepuCTUKH | -

3.3.7. TpynoBas GpyHKIHS

AHanu3 ¥ oneHka 3¢pQEeKTHBHOCTH PEIICHHS

3aJa4 HaBpuranuu, CBA3H U KOHTPOJIA

KOCMHYECKOTO MPOCTPAHCTBA Ha BCCX ararnax VooBeHh
HayMeHOBaHH® pa3paboTKu U CO3JaHUA KBAaHTOBO- Kon | C/07.6 (nozg/posem,) 6

OINTHYECCKUX CUCTEM C IPUMCHCHUEM KB IKALAK

COBPEMCHHLBIX METOJIOB MaTEMaTH4Y€CKOTO,

(bHBPI‘E[CCKOl"O, KOMIIBIOTCPHOT'O

MOJCINPOBAHUA 1 HATYPHBIX HCIIBITAaHHMI
gsgzzzzmneﬂne TPyROBOH Oparmman X z;;n:;;zgzaﬂo w3

Kon PervctpanMOHHBIA HOMEP
OpHUTHHAJIa npodeccHOHATBLHOTO

cTaHjapra



" Tpynossie neiicTBis

Koopaunanms paGotsl no cGopy aHamuraeckoit uHbOpManuy, aHAM3 U |
CHCTEMATH3alKs 0Ka3aTeNned p(PEeKTUBHOCTH pelleHns 3a/a4 HaBUTAIWH,
CBA3H H KOHTPOJISL KOCMHYECKOr0 IIPOCTPAHCTBA Ha BCEX STaNax pa3paboTKu
¥ CO3NIaHHA KBAHTOBO-ONTHYECKHX CHCTEM C NPUMEHEHHEM COBPEMEHHBIX
METOZ0B MAaTEMaTHIECKOT0, YU3HIECKOT0, KOMIIBIOTEPHOTO MO/IETUPOBAHHUS
U HAaTYPHBIX UCNIBITAHMI

Paspa6oTka ammapara koMmeroTepHOrO aHamH3a 3} (EKTHBHOCTH peIneHus
_3a/1a4 HABUTAIlMH, CBA3H ¥ KOHTPOJIS KOCMHYECKOTO IPOCTPAHCTBA

PaspaGorka  sawmoueHmii @ odopmieHue pekoMeHAanuit 1o
YCOBCPIICHCTBOBAHHMIO ~IIPOSKTOB  KBAHTOBO-OIITMYECKMX CHCTEM I
DPCUICHHUS 3a/1aY HABUTallAH, CBS3M M KOHTPOIS KOCMHYECKOTO IIPOCTPAHCTBA
W ¥X COCTaBHBIX HacTei

Pa3pa60TKa MPEeONIOKCHUH 10 MOJACPpHU3AINH KBAHTOBO-OITHYECKUX CUCTEM
I PCIOCHHUA 3agay HaBUTallMHd, CBA3U M KOHTPOJISI KOCMHYECKOrO
IIPOCTPAHCTBA M UX COCTABHBIX YacTel ‘

HeobxomuMele ymenns

HHTCpl'IpGTPIpOBaTL IIoKasareiamn IKCITyaTallHOHHO-TEXHHYECKHUX
XapaKTCPHCTHK KBAHTOBO-ONITUYECKHX CHCTEM U MX COCTABHBIX YacTeit

HpI/IMeHSITB JaHHBIC IO pe3yabTarTaM SKCILTyaTalliH KBAHTOBO-OIITHYCCKHX
 CHCTCM M HX COCTaBHBIX HacTell

AHAM3MPOBATE ONBIT PaspabOTKM M  JKCILUIyaTalMd  aHAJIOTHIHBIX
KBaHTOBO-ONTUYECKUX CHCTEM

BhiOuparh MEeTONHKM aHaM3a JAHHBIX, COOTBETCTBYIOIHE MOCTABJIEHHEIM
IesM

IIpencTaBiaTh aHATHTHYECKYIO HHGOPMAIHIO IS KOMIIBIOTEPHOTO aHATH3a
3¢ PEKTHBHOCTH pelIeHHs 33734

HOI[I‘ OTaBIUBATh IPEIJIOXKEHHUA 110 COBCPIICHCTBOBAHHIO KBaHTOBO-
OITHYCCKUX CHCTEM [UJIA DCHICHUA 3a4aY HaBUTALUH, CBSI3H M KOHTPOJIA
KOCMHYECKOI'0 IPOCTPAHCTBA U UX COCTABHBIX 4acTeH

Heob6xoaumere 3Hanus

OcHOBBI IPOCKTHPOBAHUS, KOHCTPYHPOBAHHS M IIPOU3BOJACTBA KBAHTOBO-
OIITHYCCKHMX CUCTEM 1 UX COCTABHBIX yacTel

TakTuko-TeXHHYECKOE 3aJaHAC Ha KBAaHTOBO-OIITHUYECKHE CHUCTEMBI M HX
COCTAaBHBIC YaCTu

Ouznyeckue ¥ MeXaHUYECKUE XapPaKTCPUCTHUKH p3.3pa6OTaHHI>IX KBAaHTOBO-
ONTMYCCKHUX CHCTEM M UX COCTABHBIX YacTeH

IlpuHiunel paGoTEl M YCJIOBHS 3KCIUTyaTalWd pa3paGoTAHHBIX KBAHTOBO-
ONTHYECKHX CHCTEM U UX COCTaBHBIX YacTeH

TeOpI/II/I OIITUYECKOI CBi3H, HABHI'allUH U JIOKALIUH

OcHoBHBIe MOJIeNnH (HOHOINIENEBOM 0OCTaHOBKH

OcHOBHBIE MOACIH OITHYCCKHX KAaHAJIOB CBs3H, HAaBHIallHH H KOHTPOJIA
KOCMHYECKOT'0 IIPOCTPAHCTBA

CTaHI[apTHBIe H CIICHHAIbHBIE A3BIKH IIPOIPAMMHBPOBAHHA

OcnoBel 0OpPMIICHHS [paB HHTE/UIEKTYAIbHOH COOCTBEHHOCTH, B TOM
YHCJIE TATEHTOBEICHUS

OCHOBBI CHCTEMBI MCHECIKMCHTA Ka4yeCTBa

Otpacnessle CTaHAApTH ¥ CTAHJAPTH OPraHH3AIUK B 06J1aCTH paspabOTKH H
CO3/IaHMS] KBAHTOBO-ONMTHIECKUX CHCTEM

Jpyrue xapakTepHCTHKH




3.4. O6o6mennas TpygoBas byHKIHA

Onpenenenne HAMPaBIICHUHA U COAEPIKaHHUs
UCCIICI0BaHHH IO pa3paboTKe H CO3MaHUIO
HaumeHoBanWe | HOBBIX KBAHTOBO-OIITHIECKHX CHCTEM IJId Kon D mﬁﬁzﬂn 7
DPCUICHMS 3a1a4 HaBUTAIlUH, CBA3H U
KOHTPOJIA KOCMHYECKOI'0 IIPOCTPAHCTBA
IIpoucxoxnenne
06061meHHO TPy HOBOT Opurmnan X 3auMCTBOBaRO I3
byHKIIH OpUTHHANA
Kon PerucrpanuoHHsiit Homep
OPHTHHATA npodeccHoHaILHOTO
cTaHzapTa
BosMoxHsle I'iaBHBIA HayqHbIN COTPYIHAK
HaMEHOBaHHS I'naBHEIH cnenmanuct

JAOJDKHOCTEH, Iipodeccui

HavanbHuk Hay4HO-TEXHHYECKOro KOMILIEKCa
HavanbHuk otnenenns

TpeboBanus
00pa3oBaHMIO
00ydJeHHIO

Bsiciiee o6pasoBaHne — MaruCTpaTypa WM CHEUATHTET

TpeboBanus k onerry
PaKTH4eCKO# paboThl

He Menee cemn net B 06nacTs pa3paboTKy U CO3IaHHS KBAHTOBO-
ONTHYCCKUX CUCTEM UL PCIIICHHS 3a/1a9 HABUTALlHH, CBSI3H U KOHTPOJISA
KOCMHYECKOI'0 MPOCTPAHCTBA

Ocobsle ycnosus
JOIyCKa K paboTte

B03MOXHEI OrpaHHUEHHUSI, CBA3aHHEIE C (OPMOI JIOIyCKa K HH(MOpMAIiH,
COCTABIIAIOLICH I'OCYAapPCTBEHHYIO TaliHy

Jlpyrue xapaxTepucTuku

I[OIIOJIHI/ITGJH)HBIC XapaKTCPpHCTHKU

HaumenoBanue 6a30Boii Ipymilbl, JOIDKHOCTH

Hammenosarue foxymerTa Kon (mpodeccun) uim crienUaILHOCTH
OK3 2512 Pa3paboTunku nporpaMMHOro o6ecrnedeHus
EKC - PykoBogutens (HadaabHEK) 060c06IeHHOTO

(CTPYKTYpHOT0) HOJpa3ie/icHAs OpraHH3aIHy
- Cnenuanuct no HampasIeHHIO
- Huxenep-KOHCTPYKTOP (KOHCTPYKTOD)
OKIITIP 22491 HHXeHep-KOHCTPYKTOD

OKCO

2.12.04.01 | ITpu6opocTpoeHue

2.12.04.02 A OnroTexHuka

2.12.04.03 | PoToHHUKa U ONTOUHPOPMATHKA

2.12.04.05 | Jla3epHast TeXHHKA M JIa3€PHBIE TEXHOJIOTHH

2.12.05.01 | DneKTPOHHBIE M ONTHKO-3JIEKTPOHHEIE IPHOOPHI H
CHCTEMBI CIICIHATIEHOTO Ha3HAYEHHUS
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3.4.1. Tpynosas ¢pyuxuus

HauMeHoBaHME

O6ocHoBanwe HanpaseHwi 1 ConepKaHHus
TEOPETHYECKHUX U SKCIIEPUMEHTATLHEIX
HCCTIENOBAHHIA 110 pa3paboTKe W CO3MaHMI0 Yposeits

Tlpowcxoxnenne TpynoBoii
$yHKUHH

HOBBIX KBAHTOBO-OIITHYECKHX CHCTEM IS Kox | D/01.7 (moyposexs) 7
PCIICHNA 3a4a9 HaBUTAIIHH, CBI3H U KB uKALN
KOHTPOJISI KOCMHYECKOT0 NPOCTPAHCTBA
Opurmman X 3alMCTBORAHO M3
OpHIMHala
Kon PeructpanmoHHsIi HOMep
OpHUTHHANa OpoheCCHOHANBEHOTO
CTaHIapTa

Tpynossie neiicTusg

TCOpCTI/I‘IeCKI/Ie H 3KCHOCPUMCHTAILHBIC HCCIICAOBAHU, 06OCHOBI>IB€I.IOH_[I/IC

Pa3pabOTKy ¥ CO3JaHHE HOBBIX KBAHTOBO-ONTHYECKHX CHCTEM H HX
COCTaBHBIX yacTei

Pemenue u3o0perarenbeckux 3aiau u pa3spaboTKa HHHOBALMOHHBIX 06PA3IOB
KBaHTOBO-ONTUYECKHX CHCTEM JUI DENICHHS 3aiad HABHTAIUH, CBSI3H H
KOHTPOJISI KOCMHYECKOTO IPOCTPAHCTBA

OdopmineHre 0KyMEHTOB Ha IIOJyYeHHE IIATEHTa [0 pe3yabTaTaM
TEOPECTUICCKUX M IKCIIEPUMCHTANILHBIX HCCIEIOBAaHMM, 000CHOBBIBAFOIIMX
pa3pabOTKy M CO3JAaHHE HOBBIX KBAaHTOBO-ONTHYECKHX CHCTEM H HX
COCTaBHBIX YacTei

Pacnipenienenne ¥ KOHTpONb BBIMONMHEHHS paboT mpu pa3zpaboTke u
COTTIaCOBAHMM  TEXHHYECKMX  3aJaHHH Ha  TeOpeTHYEeCKHE W
SKCIIEPHUMEHTANILHBIC MCCIEN0BAaHUs B 00JIaCTH CO3/aHHUsl HOBBIX KBAHTOBO-
ONTHYECKHX CHCTEM /ISl PEICHMs 3a7ad HaBHUTAllMH, CBS3H M KOHTPOIS
KOCMHYECKOTO MMPOCTPAHCTBA

PaspaboTka npemioxeHuil 10 HCIOIB30BAHUIO PE3YJIHTATOB TEOPETHICCKUX
H KCIEPUMCHTAIBHBIX MCCIIEN0BaHHN AT (HOPMYITUPOBKH HEPCIIEKTHBHBIX
HAlIPaBICHHH Pa3sBUTHA KBAHTOBO-ONTHYECKHX CHCTEM IS PELICHMs 3a4a4
HaBUTAIMH, CBA3H M KOHTPOJISI KOCMHYECKOTO [IPOCTPAHCTBA

Heobxomumele ymenus

PaspaGaTeiBaTe  Ipe[VIOKEHHS O  OpPraHM3alMd  IEPCHEKTHBHBIX
TCOPETUYECKUX H OIKCIEPHMEHTAIbHBIX MCCIEJOBaHUM 1m0 paspaboTke H
CO3/IaHHIO KBAHTOBO-ONITHYECKUX CUCTEM HOBBIX IIOKOJIECHUMN

UcnonszoBars HporpaMMHOC obecrieueHne obmero u CIICHHAIIBHOTI'O
Ha3sHAYCHUA

BecTr menoByro nepemnucky

COS,I[aBaTL H PCAAKTUPOBATHh TCKCTHI HpO(i)eCCI/IOHaJIBHOI‘O HasHAUCHHA

IIpAMeHsATh NpaKkTHYeCKHMH ONBIT PyKOBOACTBA M IIPOBEJCHHS HAYYHO-
HCCIIEIOBATENBCKHAX paboT

AHaJ'II/ISI/IpOBaTI: COCTOSTHUE U MEPCHOCKTHBBI Pa3sBHTHS KaK KBaHTOBO-
ONTHYCCKHX CHCTEM B IICJIOM, TaK B UX OTACIHHBIX HaHpaBJIeHI/Iﬁ

OGpabateBaTe ¥ aHANM3HPOBATh  PE3YNLTATBL  TEOPETHYECKHX H
9KCIIEPUMEHTAIBHBIX HCCIICAOBAHHI

IIpor3BouTh aHANHM3 NAaTEHTHOW YHCTOTHL pa3pabaTbIBaeMBIX OOBEKTOB
IpodecCHOHAIBLHOM JIEATENEHOCTH

Ilpencrapnare Marepuansl i O(QOPMIIEHHS IIATEHTOB, TOTOBUTH K
NyOnuKaluy HAyYHbIE CTATHH U O(QOPMIISTH TEXHHIECKHE OTYETHI

Heobxonumele 3Hanus

OcCHOBBI POEKTHPOBaHMS, KOHCTPYUPOBAHHS M IIPOM3BOICTBA KBAHTOBO-

OINTUYCCKUX CHCTEM
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OCHOBBI TeopHH pacmipocTpaHeHus SJICKTPOMAarHUTHBIX IOJIEH B CilydaifHO-
HEOTHOPOAHBIX CPeNax
Teopuu crarrcTHYeCKHX pemeHuit
_Teopuu onTiaeckoit cBsi3m, HaBHranMM U TOKAAK
_OCHOBBI IMCTIEPCHOHHOTO aHATH3a
OcHoBHele Mozie/H BOHOIENEBOMH 06CTAHOBKY
OCHOBHEIE MOZENH ONTHYECKHX KAHAIOB CBSI3M, HABHTAllHM M KOHTPOJIS
KOCMHYECKOI'0 IPOCTPaHCTBA
OcHOBBI OnTHKH
OCHOBEI KBaHTOBO# 3IEKTPOHHKH
OcHoBBI TeTecKOMOCTpOEHHS
OCHOBEI IPOCKTHPOBAHHUS CIIOKHBIX CHCTEM
OCHOBBI METPOJIOTHH, CTaHAAPTU3AIMH U CEPTUDHKAIIMT

Teopus u meromuka pacuera purckos IOPU  TPOBEINCHUH HAYYIHO-
_HCCIIeI0BaTENCKUX paboT

OcHOBBI HH)OPMAIMOHHOH 6€30macHOCTH

IIpaBoBBIE OCHOBBI MHKEHEPHOI eSTENLHOCTH

Texnuueckwit  aHrIMCKHMI s3bIK B obbeMe, HEOOXOAMMOM  UIA
B3aUMOJICHCTBHA ¥ MOJTy4eHUs] HHPOPMAIIHH U3 3apYOEIKHBIX HCTOYHHKOB
OcHOBBI O(OpMIICHHS IPaB HHTEIIEKTYaIbHOMN COOCTBEHHOCTH, B TOM
9HCJIE IIATEHTOBEICHH

Hayunag opranusamnus tpyna

OCHOBBI CHCTEMBI MEHEKMEHTA KaUeCTBA

Texuonorun HHGOPMANMOHHOM MOANEPKKA H3AEITHAS

OtpacneBbie cTaHAAPTE! ¥ CTAHIAPTHI OPraHU3ALMH B 061aCTH pa3paboTku u
CO3/1aHHUA KBAHTOBO-ONITHYECKMX CHCTEM

OCHOBBI 5proHOMHUKH

TpeboBanus oxpaHsl Tpy/a, IPOMBIILIEHHOR, OXKAPHOM H 3KOJIOTHYECKOH
6€3011aCHOCTH, JIEKTPOOE30NIACHOCTH

Jlpyrue xapakrepucTuka | -

3.4.2. TpynoBas pynxuus

TEXHOJIOTHH JUIS peayTi3alii pe3yILTaToB
TEOPETHYECKUX H IKCHEPUMEHTAIHHBIX YposeHs
HanMeHoBaHMe | MCCIIETOBAHHM IO pa3paboTKe M CO3JaHHIO Kox | D/02.7 (noxypoBeHs) 7
' HOBBIX KBAHTOBO-ONTHYECKHX CHCTEM IS KBaTHGHKaII
pelleHus 3a0a49 HABUTAI[HH, CBA3H U

KOHTPOJIA KOCMMYECKOTO IPOCTPAHCTBA

TIpoucxoxnenue OBO# 3aMMCTBOBAHO W3
p A TPy A Opuruman X
byHKIHA OpHIMHATA

Kon PeructpauoHHBIH HOMED
OpHTHHAJIA npoeCCHOHATEHOrO
cTa"gapTa

pr,I[OBBIe JAeHCcTBHA I/ICCJ'ICIIOBaHI/Ie OTCYCCTBCHHOI'O U 33py6€)KHOI‘O OIIBITA CO3MaHUus KBAaHTOBO-
OIITHYCCKHX CUCTEM U UX COCTABHBIX dacTel

Ilock u aHanMM3 HOBBIX TEXHOJOTUH JJId peaii3alil pPE3YyIbTAaTOB
TCOPETUYCCKMUX M SKCIEPUMCHTAIBHBIX HCCICOOBAHHH I10 pa3pa60TKe Hu
CO3JaHHUIO HOBBIX KBAaHTOBO-ONTHYECKHX CHCTEM JIA peUICHUA 3ana4d
HaBHUTAIIUW, CBA3HA U KOHTPOJISI KOCMHYECKOTO OpoCTpaHCTBa

\
|
|
|
OGocHOBaHNE HCIIONIB30BaHMS HOBBIX
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Pemenne uzo6perarenpekux 3anau u pa3paboTKa MHHOBALMOHHBIX 06PA3NOB
KBaHTOBO-ONTHYCCKAX CHCTEM JUIi PENICHHS 3a1a4 HABHTAIlWH, CBS3H W
KOHTPOJISE KOCMHUYECKOTO TIPOCTPAHCTBA

 KOCMHYECKOTO TIIPOCTPAHCTBA M UX COCTABHBIX YacTeH

Pacnipenenenne u koHTpoms BEMOTHEHUS paboT mpu paspaborke u
COTJIACOBAHMH TCXHMYECKHX 3aJaHMi Ha ONBITHBIE OOPAasIbl KBAHTOBO-
OITHYCCKMX CHCTEM IS PEIICHWs 3a7a4 HABHTALMH, CBS3M H KOHTPOJS
KOCMHYECKOTO IIPOCTPAHCTBA

KOHTpOJIB BBITIOJTHEHHSI pacueTa WU a”Ham3a XapaKTCpUCTHK KBAHTOBO-
OIITHYCCKUX CUCTEM 1A PCLICHUS 33734y HaBUTAIMHU, CBSI3H H KOHTPOJIs

Pacnpenienense u KOHTPOIH BEIMOMHEHHS paboT npu pa3paboTke IPOSKTHOIN
KOHCTPYKTOPCKOH ~ JTOKYMEHTallud Ha ONBITHBIE O06Pa3sUBl  KBAHTOBO-
ONTHYECKHX CHCTCM I PEINCHHs 3a/ia¥ HABHTALMH, CBA3H U KOHTPOJISA
KOCMHUYCCKOTO IPOCTPAHCTBA, H3TOTABIMBAEMBIE M HCHBITEIBAEMBIC I10
PE3yNIbTaTaM TEOPETHICCKUX U SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHMIL

Heobxomumele ymenns

Pa3pabaTsiBaTh IpeUIOKeHHS IO OpraHHU3auK IEPCIEKTHBHBIX PaboT 1O
CO3/IaHHUIO HOBBIX TEXHOJIOTHH JUIS TMPOU3BOICTBA KBAHTOBO-OITHYECKUX
CHCTEM I PEICHMA 337a4 HABMIallMM, CBSI3H W KOHTPOJS KOCMHYECKOrO
IIPOCTPAHCTBA HOBBIX IIOKOJICHUI

Bectu aenoByro nepenucky

Co3aaBarth U peaKTHPOBATH TEKCTHI IPOMECCHOHAIBHOTO HA3HAYCHHS

IIpiMEHATS NPAKTHYECKHii ONBIT PYKOBOACTBA H IPOBEAEHUS HayYHO-
HCCIIEN0BATENLCKIX paboT

AHa.TII/I3I/Ip0BaTB COCTOSAHUE H IICPCHEKTHUBEI PasBUTHsA KaK KBaHTOBO-
OIITHYCCKUX CUCTEM B IE€JIOM, TaK B BX OTAENbHBIX HaIIpaBJIeHI/Iﬁ

IIpou3Bo/MTe aHaNM3 NATEHTHOM YHCTOTHI Pa3pabaTHIBAEMBIX OGBEKTOB
PO ECCHOHAILHOMN NEATEILHOCTH

Heobxoaumeie 3uanus

OcHOBHI HPOCKTHPOBAHUA, KOHCTPYHPOBAHUA H OPONU3BOACTBA KBAHTOBO-
OIITHYCCKUX CUCTEM

OcCHOBHI TCOPHH PACIPOCTPAHCHHUS 3JICKTPOMArHATHBIX nojeu B CJ'Iy‘I&fIHO-
HCOJHOPOOHBIX Cpeaax

Teopuu cratucTHUeCKUX pelneHui

Teopuu ontraeckoii cBA3M, HABUraUy U NOKAIMH

OCHOBEI JUCIIEPCUOHHOTO aHajln3a

OcnoBHBIE MOIETH oHOLEIEBOM 0GCTaHOBKH

OCHOBHBIE MOJIENM ONTHYECKHX KAHAIOB CBS3H, HABHTAMH M KOHTPOIL
KOCMHMYECKOT'0 IIPOCTPAHCTBA

(OCHOBBI OIITHKH

OCHOBBI KBaHTOBOM 3JIEKTPOHHKH

OCHOBBI TENECKOMOCTPOSHHUS

OCHOBHI IIPOCKTHUPOBAHHUS CIIOKHBIX CUCTEM

OCHOBBI MCTPOJIOTHH, CTAHAAPTU3allUKN H CCpTI/I(i)I/IKaI.II/II/I

OcHoBBI HHpOPMALHOHHOM G€30IaCHOCTH

HpaBOBLIe OCHOBBI PIH)KCHCPHOﬁ ACATCIIPHOCTHU

Texnugeckuit  aHrmmiickmit  sA36IK B oObeMe, HEOOXOOMMOM  JUIs
B3aNMO/ICHCTBHS M NOJIydeHHs HHPOPMALUH U3 3apyOeKHBIX HCTOYHUKOB

OcHoBBl 0OpMIICHHS IIpaB HHTEIUIEKTYAIbHOW COGCTBEHHOCTH, B TOM
YHCJI€ TaTCHTOBEACHHUS

Hay4nas opranu3zanms tpyaa

OCHOBBI CHCTEMBI MCHCIKMCHTA KaucCTBa

Texnonorvn nHPOPMAITMOHHON MONIEPIKKA H3ICITHSL
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OtpaciieBble CTaHAapTHL M CTAHIAPTHI OPraHU3AIHY B 06IACTH paspaGoTku u |
CO3/1aHHS KBAHTOBO-ONITHYECKHX CHCTEM

_OCHOBBI 3pronomuku
TpeGoBanus oxpaHbl Tpysia, MPOMBIILIEHHOM, HOXKapHOU M 3KOJIOTHYECKOE
besonacrocTH, anekTpo6e3onacHoCTH

_/pyrue xapakrepuctuxu | -

IV.CBenenns 06 opranusanusx — pa3pabdoTynkax npodeccHOHAILHOIO CTaHAApTA

4.1. OTBeTcTBEHHAN OpPraHH3aNHUA-pPa3PadoTIHK:

AO «Hay4Ho-npon3BoacTBeHHAs Kopriopanus «CHCTEMBI MPENH3UOHHOTO NPHOOPOCTPOEHHUS», TOPOX
Mockea
I'enepansHblit qupexTop Poit IOpuit ApcenTtreBnu

4.2. HanmenoBanus OpraHH3alHi-pa3spadoTYHKOB

' O6mepoccniickuit KIaCCHMKATOp 3aHATHIA

2 Obwepoccuiickuii K1accHYRKATOp BUAOB SKOHOMHYECKOH NeATEIbHOCTIL
* 3akoH Poccniickoit @enepamun ot 21 moss 1993 r. Ne 5485-1 «O rocyiapcTBeHHOM TaiiHe» (CobpaHue 3aKOHOAATENLCTRA
Poccuiickoit ®enepaunn, 1996, Ne 15, cr. 1768; 1997, Ne 41, ct. 4673, 8220-8235; 2002, Ne 52, ct. 5288; 2003, Ne 6, cT. 549,
Ne 27, e1. 2700, Ne 46, c1. 4449; 2004, Ne 27, cr. 2711, Ne 35, cr. 3607; 2007, Ne 49, ct. 6055, c1. 6079; 2009, Ne 29, ct. 3617;
2010, Ne 47, ct. 6033; 2011, Ne 30, ct. 4590, cr. 4596, Ne 46, cT. 6407; 2013, Ne 51, ct. 6697; 2015, Ne 10, ct. 1393; 2017,
Ne 31, cT. 4742).

* Enunbiit KBATH(GHKALHOHHbIH CIIPABOYHHK TOIDKHOCTEH PYKOBOIHUTEIIEH, CICHUATTUCTOR M CIYXKAIIKX.

> O6mepoccHicKui Kraccudukarop npodeccuit paboumx, JOIKHOCTEH CITyXAIHX H TAPHPHBIX pa3psamoB.

§ O6mepoccuiickuit KJIACCH(MKATOP CTIELHATBHOCTEH 10 06pa30BAHHIO.




