MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: TBepZ[OTeJIBHaH MHUKPO- H HAHOJIJICKTPOHUKA, JIa3€pHasd U
ONTHYECKAasl H3MEPUTEJIbHAasl JJICKTPOHUKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
KBAHTOBO-OIITUYECKHUE YCTPOMUCTBA B KOCMHUYECKHX

NU3MEPEHUSAX

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02.02.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 95,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

2 cemectp - 0,3 yaca;

MocksBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHwa o snagenbuye UM M3K

3 Bnageneyu AKeHTbeB A.C.

[IpenomaBaTelib * Mol ¢ NaerTbnratop Re543d542-AkentyevAS-717682ad A.C. AxeHTbEB

COI'TACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H M
00pa30BaTCIbHON Bnageney CKOPHAKOBA H.M, T
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Brageney CKopHsKoBa H.M. HM.
kadenpoi - MU ¢ Vasrrndmarop__ ROBA920bC-5korniakovaNM-67174b CKopHSIKOBa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Iesb ocBOeHUS] AMCHMILIMHBI. U3yYeHHE NPUHLUIA paOOThl U aHAIU3a IPUMEHEHHs] KBaHTOBO-
ONTUYECKUX YCTPOWCTB JJIsl HABUTAIIMOHHBIX CITyTHMKOBBIX CHCTEM, ompeaeneHus spemepun JIyHsl,
CUCTEMBI KOCMHYECKOH JIA3E€pPHOM CBSI3U U CUCTEMBI KOHTPOJISI KOCMUYECKOT O IIPOCTPAHCTBA. .

33[[3‘11/[ AUCHHUIIIMHBI

- O6y‘l€HI/Ie OCHOBHBIM METOJaM pacd€Ta SHEPICTUYCCKUX, (bOTOMeTpI/ILIeCKI/IX,
MOJIIPU3AINMOHHLBIX U SKCIINTYAaTallMOHHBIX XapAKTCPUCTUK KBAHTOBO-OIITUYCCKUX yCTpOfICTB JUIS

KOCMHYECCKHUX H3MepeHHﬁ;

- IpUOOpETEeHNE HABBIKOB MTPOCKTUPOBAHUS XaPAKTEPUCTUK PETPOPEPICKTOPHBIX CUCTEM IS

KOCMHNYCCKHNX TCXHUKU,

- OCBOCHHE MPUHIIUIIOB Pa0OThHI KBAHTOBO-ONTHYECKUX YCTPOUCTB IS PELICHHS 33124
HaBUTALIMOHHOW CITyTHUKOBOM cUCTeMBI «I JIoHacey;
- IpUOOPETEHNE HABBIKOB IPUMEHEHMSI KBAHTOBO-ONITUYECKUX YCTPOMCTB JIJIsl KOCMUUYECKUX

U3MEPEHUM.

CDOpMI/IpyeMLIe y 06yqa101uer0051 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Cniocoben
IIPOBOJIMTH, COMPOBOXKIATh
paboThI, OPraHU30BBIBATH
o0y4eHue nepcoHana mo
POCKTUPOBAHUIO U
KOHCTPYHPOBAHUIO
Ja3ePHBIX U ONITUYECKUX
U3MEPUTEIIEHBIX TPHOOPOB
U KOMILIEKCOB

NJI-1nk-1 3HaeT METOIUKY
TCOPCTUUCCKHUX U
IKCTIEPUMEHTAIBHBIX
HCCIICIOBAaHMA 1151 pa3paboTKu
Y CO3/1aHMsI HOBBIX KBAHTOBO-
OIITHYCCKHUX CUCTEM U
KOMILIEKCOB

3HATh:
- coctaBuble yactu cucteMsl [ JIOHACC.

[IK-1 Cniocoben
IPOBO/INTH, CONPOBOXKIAThH
paboThl, OpraHU30BBIBATH
o0y4yeHHe nepcoHana o
IPOCKTUPOBAHUIO U
KOHCTPYHUPOBAHUIO
Ja3epPHBIX M ONTHYCCKHUX
U3MEPHUTEIBHBIX TPUOOPOB
Y KOMILJICKCOB

WJI-2mix-1 YMmeer pematsb
n300peTaTeNbCKUe 3a1a4n U
pa3zpabaThIBaTh
WHHOBAIIMOHHBIE TPHOOPEI
KBAaHTOBO-OIITUYECKUX CUCTEM
Y KOMILJIEKCOB

YMETh:
- IPOBOJIUTH SHEPTETUYESCKHUIA pacyeT
KBaHTOBO-ONTHYECKUX CTaHLIUH;

- MPOBOAUTH YCPEAHEHUE U 00pabOTKyY
U3MEPUTENBbHBIX TaHHBIX CITYTHUKOBOMH
JATbHOMETPUH;

- IPOBOJIUTH pacueT 3 PEeKTUBHON
noBepxHocTu paccesHus (OI1P)
peTpopedIeKTOPHBIX CUCTEM;

- IPOBOJIUTH pacueT (POTOMETPUIECKUX
XapaKTEePUCTUK KOCMUUECKUX OOBEKTOB.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOWM Tpod)ecCHOHAmbHOW 00pa3oBaTeNbHOM  IMporpaMMe
TBepaoTenbHass MUKpPO- W HAHODXJCKTPOHMKA, Ja3epHAs M ONTHYECKash HM3MEpPHUTENIbHAs DSJICKTPOHHKA
(manee — OIIOII), nampasnenus moarotoBku 11.04.04 DnekTpoHWKa W HAHODJIEKTPOHUKA, YPOBEHBb
o0pa3oBaHmUs: BEICIIEE 00pa30BaHUE - MATHUCTPATypa.

TpCGOBaHI/IH K BXOIHBIM 3HAaHUAM U YMCHUAM:




- 3HaTh KPUTEPUHU BHIOOPA ONTUMAIbHOW MaTEeMaTHUYECKOM MOJICNIN ONUCAHUS COCTOSTHUS
NOJIIPU3ALUH DJIEKTPOMAarHUTHOTO U3JTyYEHUS IS PEIICHUS aJJUTUBHBIX 3a1a4 JIA3€PHOM U ONTHYECKON
U3MEPUTEIIBHON AIEKTPOHUKHU

- 3HaTh CIIOCOOBI aHAJIM3a U IPUMEHEHHUS OJISPU3ALUOHHBIX XapaKTEPUCTHK KBAHTOBO-ONTHUECKUX
YCTPOMCTB

- 3HaTh KPUTEPUU BBIOOPA ONTUMAILHOW MaTEMaTUYECKOM MOJIENIN ONUCAHUS COCTOSIHUSA
HOJISIPU3ALUH SJIEKTPOMAarHUTHOTO U3TYUYEHUS TS peIIeH s TpaHC(hOpMaTHBHBIX 3aj1ay JIa3epHOH U
ONTUYECKON U3MEPUTEIBHON DIEKTPOHUKHU

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO1He cBeIeHUS O 30 2 4 - 8 - - - - - 18 - Iloozomogska K meKyuwiemy KOHmMPOJIIo:
Ha3eMHBIX KBAaHTOBO- [ToBTOpeHune Marepuana o pasaeny "Oomue
OIITHYCCKHUX CBCACHUS O HA3€MHBIX KBAHTOBO-OIITHYCCKUX
yCTpOMCTBAX AJIs YCTpPOMCTBAX AJIs PELEHUS 3a]a4 HaBUTAllUY U
penieHus 3anad reoae3uun”
HABUTAIINH U T€OC3UN Ilodzomoeka domauinezo 3a0anus:
1.1 OO01111€ CBEACHUS O 30 4 - 8 - - - - - 18 - [ToaroroBka qOMaIIHETO 3aJaHNsl HAIIPABJICHA

Ha3eMHBIX KBAaHTOBO-
ONITHYECKHUX
YCTpOHCTBaX ISl
penieHus 3ana4y
HaBHT ALK U T€0/IE3UH

Ha OTPabOTKy YMEHUH pemieHus
npogeccHOHANBHBIX 3aa4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"OO0mume cBeIeHUs O Ha3eMHBIX KBAHTOBO-
ONTHUYECKHUX YCTPOUCTBAX JJIsI pEIICHHS 3a1ad
HaBUTAIMH U T€OJIe3Un" MaTepuany.
J1OTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
M3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBITIOJTHEH U TOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHETO 3aJJaHus TIPOBOJIUTCS TIO
MIpeCTaBICHHBIM TUCHBMEHHBIM padoTaM.
Ilo0zo0moeKka K npaKkmuueckum 3anamusam:
Wzyuenue matepuana mo paszaeny "Oomue
CBEICHHS O HA3eMHBIX KBAHTOBO-OIITHYECKHX
YCTpOMCTBaxX Ui pelleHus 3a/1a4 HaBUTallUK U
reofe3un” MOATOTOBKA K BEIIIOJHECHUIO 3aJaHHI
Ha TPAaKTHYECKUX 3aHATHUSIX
Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIFHOTO MaTepuaa 1o pa3aeny
"OO6m1ue cBefeHrs O Ha3eMHBIX KBAHTOBO-

5




ONTHUYECKUX YCTPOUCTBAX JJIs pEIICHHS 3a1a4
HaBUTAllMU U reoae3un’

H3yuenue mamepuanos iumepamypHsLx
UCHOYUHUKOG:

[1], 7-34

OO01e cBENECHNS O
OOPTOBBIX KBAHTOBO-
ONITHYECKHUX
YCTpOMNCTBaX IS
pemIeHus 3agad

HaBUTalluu U I€OJIC31UH.

32

20

2.1

OO61mue cBeaeHus O
0OOPTOBBIX KBAHTOBO-
OIITHYCCKHUX
yCTpOWCTBaX s
pelieHus 3a1a4

HaBUTallMu U I'COJAC3UHU.

32

20

Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTtepuana mo paszaeny "Oomuue
CBeICHHUS 0 OOPTOBBIX KBAHTOBO-ONTHICCKHUX
YCTPOUCTBAX AJIS peIIeHHs 3a1a9 HABUTAIlHA 1
reoe3nn." OArOTOBKA K BHIITOHEHHIO
3aJlaHui Ha NIPaKTHYECKUX 3aHATHIX
IlodzomogKa K neKyuiemy KOHmMpOoio:
[ToBTOpenune marepuana no pasaeny "OO6mue
CBeJIeHHs1 0 OOPTOBBIX KBAHTOBO-ONTHYECKHUX
YCTPOWCTBAX ISl pEIICHNUS 3a/1a4 HaBUTallUU 1
reoae3un."

Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka AJOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKy YMEHUI peIIeHs
npogeccHOHANBHBIX 3a1a4. JloManiHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"O61ue cBeieHns 0 OOPTOBBIX KBAHTOBO-
ONTHYECKUX YCTPOWCTBAX ISl pELICHUs 3a1a4
HaBUTAIMH U T€0JIe3nu." MaTepuany.
JIOTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
W3Y4YUTH JIUTEPATYPy U pa3odparh NprUMepsbI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JTIOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"OOmmue cBeieHHs1 0 OOPTOBBIX KBaHTOBO-
ONTHYECKUX YCTPOWCTBAX JJIsl pELLICHUS 337124
HaBUTAIMH U Teoe3nn."

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[2], 39-104

MMnynbcHas nasepHas

32

20

Iloozomoeka domauwinezo 3adanusn:




JaJIbHOMETpU
KOCMHYECKUX 00BEKTOB
Ha pa3jIMYHbIX Op6PITaX

3.1

HMnynbcHas nasepHas
JaTbHOMETPUS
KOCMHYECKHX 00BEKTOB
Ha pa3InIHBIX OpOUTax

32

20

[ToaroroBka goMalHero 3a1aHus HaIlpaBiIeHa
Ha 0TPabOTKY YMEHUI peleHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"UMnynbcHas a3epHas TaTbHOMETPHS
KOCMHYECKHX 00BEKTOB Ha PA3IHMIHBIX
opburax" mMarepuairy. JlONOTHATEIEHO
CTYZEHTY HEOOXOANMO U3Y4NTh JIUTEPATYPY H
pa3o0paTs MpUMEPHI BHITOTHEHUS TIOT0OHBIX
3aganuii. [IpoBepka nomarrHero 3aiaHus
IIPOBOAUTCH 1O MPEACTABICHHBIM NUCbMCHHBIM
paboTtam.

I10020mogKa K npaKmuueckum 3auAmMuam:
Nzyyenne matepuana no pazaeny "UmmnynbcHast
Jla3epHasi TaIbHOMETPHSI KOCMHYECKUX
00BEKTOB Ha PA3IMYHBIX OpONTAxX" IMOATOTOBKA
K BBITIOJTHECHHIO 33/IaHUH HA MIPAKTHYECKUX
3aHATHAX

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"MIynpCcHas J1a3epHas AaTbHOMETPHS
KOCMHUYECKHUX 00BEKTOB Ha Ppa3JIMYHbIX
opburax"

Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"NmMnynbcHas na3epHas JalbHOMETPUS
KOCMHYECKHX O0BEKTOB Ha PAa3IMUHbBIX
opburax"

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[3], 341-416

Kocmuueckue
KBaHTOBO-OITUYECKHE
YCTPOMCTBA.

32

20

4.1

Kocmuueckue
KBaHTOBO-OIITUYECKHE
YCTpOMCTBA.

32

20

Camocmoamenbhoe uzyuenue
meopemuueckozo mamepuana: zyuenve
JIOTIOJTHUTEIFHOTO MaTepuaa 1o pa3aeny
"KocMuueckre KBAaHTOBO-OIITHYECKHE
ycTpoiicTpa."

Iloozomoeka K mekywemy KOHmMpOio:
IToBTOpEeHue MaTepuana 1no pasjieny




"KocMuyeckue KBaHTOBO-ONTUYECKHE
ycTpoiicTaa."

Ilodzomoeka domauinezo 3a0anus:
[ToxroToBka gOMaIrHeTo 3a1aHHS HAIpaBJICHA
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCA CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"KocMmuyeckre KBaHTOBO-ONTHIECCKHE
ycTpoiicTBa." Mareprany. JloONOJTHATEIEHO
CTYJICHTY HEOOXOIUMO U3yUUTh JTUTEPATYPY U
pa300paTh MPUMEPHI BHIMTOIHEHUS TOI00HBIX
3aganuil. [IpoBepka nomMaiHero 3agaHus
MIPOBOUTCS IO MPEACTABICHHBIM THCHMEHHBIM
paboTtam.

Ilo020mo6Ka K npaKmuuecKum 3aHAmMuUIM:
Wzyuenne maTepuana mo pa3ueny
"Kocmudeckre KBaHTOBO-ONITUYECKHE
YCTpOMCTBA." MOATOTOBKA K BHIIOJIHEHUIO
3aJaHU{ Ha MPAKTUICCKUAX 3aHATUIX
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[4], 84-109
[5], 96-126
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 144.0 16 - 32 0.3 78 17.7
Hroro 3a cemecTp 144.0 16 - 32 - - 0.3 95.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus 0 HA3eMHbIX KBAHMOBO-ONMUYECKUX YCMPOUCMBAX OISl peuleHus 3a0ay
Hasueayuu u eeode3uu

1.1. Ob6umme cBeaeHUs: 0 HA3EMHBIX KBAHTOBO-ONITHYECKUX YCTPOMCTBAX JIJIsl pEIICHHS 3a/1a4
HABUTALIMH U T€0AC3UN

Cucrema ['NTOHACC. «Jlazepusiity I'JIOHACC: KOC, BBKOC, MJIHCC, PPC. Ha3nauenue
COCTaBHBIX 4acTell OOpTOBOrO M HAa3eMHOTo Komiuiekca. OCHOBHbIE XapaKTepUCTUKHU.. JlazepHblit
nanbHoMep. KOC — cocraBHble yacTu ¥ ux onucanue Ha npumepe KOC «Touka». Jlazepuslit
nepeaaryuk.. [Ipuanun padotel KOC «Toukay. [lonspuzaniioHHbIN aHaIU3 HETIAaHAPHOW CHUCTEMBI
HaBEJCHMSI JTyya..

2. Obwue ceedernus 0 bOpmosvbix K8AHMOBO-ONMUYECKUX YCIMPOUCEAX Ol DeUueHUs 3a0ay
Hasu2ayuu U 2e00esull.

2.1. O6uue cBefieHHs: 0 OOPTOBBIX KBAHTOBO-ONTUYECKUX YCTPOUCTBAX ISl PELICHUs 3a1a4
HaBUTAllUK U T€OJE3UH.

Kocmuueckuii anmapar «lJ0Hacc» paszauuHbIX MOAM(UKALMNA M €r0 COCTaBHbIE YacTH.
boproBass ~ Oe33ampocHas ~ KBAHTOBO-ONTHYECKass  cHCTeMa. MEeXCIYTHUKOBas  Jia3epHas
HaBUTallMOHHas CBA3Has cucreMa. PerpopedaekTopHbIe CUCTEMBI..

3. Hunynvcuas nazepuas OaﬂbHOMempwz KOCMUYECKUX 00beKmMo8 Ha pPA3TUUYHbIX 0p6umax

3.1. UmnynbcHas na3epHas AaJbHOMETPUS KOCMUYECKHUX 0OBEKTOB Ha Pa3IMUHbIX OpOUTAX

DHepreTudyecKkuil pacuer Juis U3MEPEHUs AJAIbHOCTH JJ0 KOCMUYECKHUX allapaTroB Ha pa3IM4HbIX
opbutax. DKBUBAJIEHTHAsl IIOBEPXHOCTh paccesHusl perpopeduextopos.. Biausaue armocdeps! Ha
JBUKEHHE KOCMUYECKMX amnapaToB W HW3MEPEHHE JAJIbHOCTU.. 3BE3[HBIE BEIMYUHBI.
DOTOMETPUPOBAHNE KOCMUYECKUX amNmNapaToB.. AHaIW3 IOTPEHIHOCTEN H3MEpPEHMsI AAIBHOCTH.
VYcpenHnenue pe3ynbTaToB H3MepeHuM naiabHocTH B BHue «HopmanmpHOi Toukm».. Cnoco0
OIpEEIIEHUsI IPOCTPAHCTBEHHON OPUEHTALlMM KOCMHYECKHX allllapaToB M MX MOJABMKHBIX YacTen
[0 M3MEPUTEIbHBIM JAHHBIM CIYTHUKOBOM nanbHoMeTpuu: npumep Ha KA «Konpop-©KA»..
JlyHHas nanpHOMETpHSL..

4. Kocmuueckue K6aHmogo-onmuyeckue yecmpoucmed.

4.1. KocMHuueckne KBaHTOBO-ONTHYECKHE YCTPOMCTBA.

CucreMbl KOHTpOJII KOCMHUYECKOTO MpocTpaHcTBa.. COBpPEMEHHbBIE CUCTEMBI KOCMHUYECKOU
Ja3epHON CBSA3H.. ABTOMAaTUYECKUE CUCTEMBI CTBIKOBKM KOCMHYECKHX allapaToB, OCHOBAHHBIE Ha
ONTUYECKUX H3MEPEHUSX. YTOJKOBbIE OTpakaTeiau MJii aBTOMAaTHYECKUX CHCTEM CTBIKOBKH..
OnTuueckue nHTEpHEPOMETPHI C JUIMHHON 6a30i.. CHCTEMBbI aCTpOHABUTALUH..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. AHanu3 XapakTEepUCTUK KOCMUYECKUX KBAHTOBO-ONITUYECKUX YCTPOUCTB;
2. Pacyer sHepreTMUeCKUX XapaKTEPUCTUK BCEX THIOB PETPOPE(IECKTOPHBIX CUCTEM;
3. ITonsspu3aliMOHHBIN aHAIN3 KBAaHTOBO-ONTUYECKON cUCTEMBI THNA «Toukay;
4. DHepreTHYeCcKil 1 TOUHOCTHOW pacyeT CIIyTHUKOBOM JIa3€pHOM TAIbHOMETPHH.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO



3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI

10



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHNUS 110

Howmep paznena
JUCUUILIUHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JUCLIUILINHE COOTBETCTBHH C
MHIUKATOPOB
(B cOOTBETCTBUU C pazjeiioM 1) n.3.1)
1]2]3]4

3HaTh:
cocrasHble yacTu cucremel [ JIOHACC | U-1nka EER ‘ | Tectupopaunue/CocraBubie yactu cuctembl [JIOHACC
YMmerb:
IPOBOJIUTH pacyeT (POTOMETPHUUECKUX V-2 + KonTtposnbHas pabora/Pacuer napameTpoB KOCMUYECKHX
XapaKTEPUCTHK KOCMUYECKUX 0OBEKTOB ] KBaHTOBO-ONTHYECKUX YCTPOUCTB
MIPOBOJIUTH pacyeT 3 (HEeKTUBHON KonTtpomnbHast pabora/Pacder XxapakTeprucTUK OOPTOBBIX
nosepxHoctu paccestHus (I11P) N-2rx-1 + KBAHTOBO-ONTHYECKUX YCTPOUCTB I KOCMUYECKUX
peTpopedIeKTOPHBIX CUCTEM U3MEpPEHU
IIPOBOJIUTH YCpEIHEHHE U 00pabOTKy Kontponbhas pabora/VimnysbcHas j1a3zepHas JaJlbHOMETpUs
W3MEPUTEIIbHBIX JAHHBIX CITYTHUKOBOM N/I-2nx-1 + KOCMHUYECKHX 00BEKTOB B 00paboTKa Pe3yabTaTOB
JAJIbBHOMETPUHU M3MEPUTEIIBHBIX JAHHBIX
IIPOBOJIUTH SHEPTE€TUYECKUI pacueT KonTponbnas pabora/Pacyer xapakTepucTHK Ha3€MHBIX
KBaHTOBO-OITUYECKUX CTaHIUH N-2nx-1 + KBAaHTOBO-ONTHYECKUX YCTPOUCTB I KOCMUYECKUX

M3MEPEHUN
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. UmmynbcHas na3epHasi JadIbHOMETPUS KOCMUYECKHUX 0OBEKTOB U 00paboTKa pe3ylbTaToB
U3MepUTeNbHBIX NaHHbIX (KoHTposbHAS paboTa)
2. Pacder mapamMeTpoB KOCMHUYECKUX KBAHTOBO-ONTHYECKUX YCTpoicTB (KoHTponmpHas pabora)
3. Pacuer xapakTepucTUK OOPTOBBIX KBAHTOBO-ONTHYECKUX YCTPONUCTB JJIsi KOCMUYECKHUX
u3Mepenuii (Konrpomnbnas pabora)
4. PacueT xapakTepUCTUK HA3eMHBIX KBAHTOBO-ONTHYECKUX YCTPOUCTB AJII KOCMUYECKUX
u3mepennii (KonrponbHas padota)
5. CocraBnbie yactu cuctembl [ JIOHACC (TectupoBanue)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

3auem ¢ oyeuxoui (Cemecmp Ne2)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha ocHOBaHWYU CEMECTPOBOM U 3a4€THOW COCTABIISIONINX

B numnmnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeyanue: OneHOYHBIE MATEPUAIIBI IO TUCIUILIMHE PUBEACHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. KpyxxkoB JI. M.,ITaceinkoB B. B.,Kpacunsuimkoa M. H.- "OtedecTBenHas rinodanbHas
HaBuranuonHas crnytHukoBas cuctema ' JIOHACC: ocoGeHHOCTH co3/1aHusl, Pa3BUTHUS U
ucnonb3oBanus', Uznarenscto: "MAUN", Mocksa, 2022 - (111 c.)
https://e.lanbook.com/book/256313,;

2. O6muii kype ¢pusuku: OnTrka : YuebHoe nocodue g GU3nueckux crnernuanabHocTel By30B / I
C. Jlanac6epr . — 5-e u3n., nepepa0. u gom . — M. : Hayka, 1976 . — 928 c.;

3. bopn, M. OcHoBBI onTHKH : Tiep. ¢ auri. / M. boph, 3. Boned ; pen. I'. I1. Motynesud . — 2-¢
u3 ., ucnp . — M. : Hayka, 1973 . - 719 c;

4. Ilytunun 3. C.,I'yoanosa JI. A.- "Ontuyeckue nokpeitus”, U3parensctBo: "Jlanp", CaHKT-
[TerepOypr, 2022 - (268 c.)

https://e.lanbook.com/book/212309;

5. Slkymenkos, 0. I'. Teopus u pacyet onTUKO-3IEKTPOHHBIX PUOOPOB : YUEOHHUK I BY30B MO
Hanpasieauto 200200 "Onrorexauka" / FO. I'. Skymenkos . — 6-¢ u3., nmepepad. u gom . — M. :
Jloroc, 2011 . — 568 c. - ISBN 978-5-98704-533-6 ..

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Buneoxondepenuuu (Maitan, Coeprxas, BK u ap);
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4. SmathStudio.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIx Scopus - http://www.scopus.com
9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/
10. 9BC "KoncyabsTant ctyaenTa' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMereHust

Homep ayauropun,
HaHMeHOBaHHe

OcHameHnue

Y4eOHble ayIUTOPUU AJIs
MIPOBEICHUS JICKITMOHHBIX
3aHATUN U TEKYIIETro
KOHTPOJIA

A-204, Yuebnas
aynurtopus Kad.
duzuku

napra, CTOJ MpenoiaBaTes, CTyJ, JOCKa
MeoBasi, KOJIOHKH

Y4eOHbIC ayAUTOPHH IS
MPOBEICHUS MPAKTUICCKUX

A-204, Yuebnas
aynutopus Kad.

napra, CTOJ nmperoaaBareid, CTyJl, I0CKa
MCJI0BasA, KOJIOHKHN

3agsatui, KP u KII dusuku
Y4eOHble ayIUTOPUH AJIs A-200, YueOHnas CTOJI TpeToIaBatTesisi, CTOJ, CTYJ, mKad 1
MPOBEJICHUS nabopaTtopus JIOKYMEHTOB, mKad ISt O IbI, Kad It
1abopaTOPHBIX 3aHITHIA "KBaHnTOBBIE XpaHEHUs] UHBEHTAaps1, KOJIOHKH, CTEH]T
HMCTOYHUKHU yueOHBIN, yueOHO-HarIsAHOE Tocooue
n3nydeHus"

VY4eOHble ayAUTOpUH IS

A-204, YuebHnas

napra, CTOJ nmpernoaaBareid, CTyJl, I0CKa

MIPOBEICHUS aynutopus kKad. MeJI0Bast, KOJIOHKH
IIPOMEKYTOUHON Ousukn
aTTeCTaluu
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHON pabOTHI JleknuonHast MMCHMEHHBIN, BEIIAIKA IJI ONEKIbI,
ayIUTOpHS KOMITBIOTEPHAS CETh C BBIXOJIOM B

HHTEpHET, KOMIBIOTEP EPCOHANIBHBIN,
MIPUHTEP, KOHIUITUOHEP

ITomentenus mis
KOHCYJIbTUPOBAHHMS

A-201/1, Kabuner
COTPYJIHUKOB Kad.
duzuku

CTOJ, CTYJI, IIKad AJIs JOKYMEHTOB, IIKad
JUTSL OJIEXKBI, KOMITBEOTEPHAS CETh C
BBIXOJIOM B MIHTE€pHET, KOJIOHKH, KOMIIBIOTEP
MIEPCOHAJIBHBIN, IPUHTEP

[TomemeHus st XpaHEHUS
o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

b-101/1, Cxnan xad.

Ousuku uMm. B.A.
dabpukanTa

CTeJUIaX Uil XpaHEHUs] MHBEHTaps,
WHBEHTAPhH CIICIHATN3UPOBAHHBIM,
WHBEHTAph YU4EOHbII, KHUTH, y4eOHUKH,
nocoOust
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KBaHTOBO-OIITHUECKHE YCTpOﬁCTBa B KOCMHUYCCKUX U3MCPCHUAX

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

Cocraabie yactu cuctemsl [ IOHACC (TectupoBanue)

Pacuer xapakTepuCTHK Ha3eMHBIX KBAHTOBO-ONTHYECKUX YCTPOUCTB JJIT KOCMUYECKIX
n3mepennii (KonrposbHas padota)

Pacuer xapakTepucTHK OOPTOBBIX KBAHTOBO-ONTUYECKUX YCTPOUCTB JIsI KOCMUYECKUX
n3mepennit (KonrposbHas pabota)

HmnynbcHas J1azepHas JalbHOMETPUS KOCMHUUECKUX 00BEKTOB U 00pabOTKa pe3yIbTaToOB
HU3MEpHUTENbHBIX TaHHBIX (KoHTposbHAS paboTa)

Pacuer nmapameTpoB KOCMHUYECKHUX KBAaHTOBO-ONTHYECKUX ycTpoucTB (KoHTponbsHas padoTa)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucourmHb KM: L 2 3 4 >
paszena Henens 4 8 12 14 16
KM:
OO01ure cBeieHNs 0 HA3EMHBIX KBAHTOBO-ONTHUYECKUX
1 YCTPOMCTBAX JJIs peIlieHHs 3a/1a4 HaBUTalUuK U
reoJIe3un
OO1u11e cBeieHUs1 O Ha3€MHbBIX KBAHTOBO-ONTHYECKUX
11 YCTPOMCTBAX JUIsl pEICHUS 3a/1a4 HAaBUTALlUU U + +
reoJe3un
OO6mue cBeeHUs1 0 OOPTOBBIX KBAHTOBO-OMTHYECKUX
2 YCTPOMCTBAX JJIs peIlieHHs 3a/1a4 HaBUTaluK U
re0JIe3UH.
OO6u1me cBefieHNs1 0 GOPTOBBIX KBAHTOBO-OMTUYECKUX
2.1 YCTPOMCTBAX JUIsl pELICHUS 3a/1a4 HAaBUTALlUU U + +
TEOJIE3UH.
3 HmnynbcHas na3epHas JaJbHOMETPUS KOCMUYECKUX
00BEKTOB Ha pa3IMYHbIX OpOUTaAX
31 HmnynbcHas na3epHas 1aJbHOMETPUS KOCMUYECKUX +
' 00BEKTOB Ha Pa3IMYHbIX OpOUTAX
4 Kocmuueckne KkBaHTOBO-ONTUYECKUE YCTPOMCTBA.
4.1 Kocmuueckne KkBaHTOBO-ONTUYECKUE YCTPOMCTBA. +

Bec KM, %: | 15 20 20 20 25
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