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AHHOTANMA

B xypce paccmarpuBarOTCs OCHOBHBIC IIOHATHS TEJIEMETPHH, INPOOJIEMBI, CBS3aHHBIE C TIONyYCHHEM,
npeobpa3oBaHueM, Tiepeadeii 1 00paboTKOM U3MEPUTENLHOW HH(POPMAIIH, HCIIOIB3yEeMOW TIPH YIPaBICHUU
YAAJCHHBIMU OOBEKTaMH, ONPEACICHUH X COCTOSHHS WIH MPH U3yYeHHN (PU3NYECKUX MPOIECCOB B MECTAX,
IZie  HEMOCPEACTBEHHOE IPHCYTCTBUE HAOMIOmarenss 3aTpyAHEHO WM  HEBO3MOXKHO.  OTIenbHO
paccMarpuBalOTCS BHICOCHUCTEMBI, IPEIHA3HAYCHHBIC JUIS BU3YAJIBHOTO KOHTPOJIS TEXHOJIOTUYECKUX
IPOLIECCOB MPOMBIIIICHHBIX HM3ISIMA W HM3MEpeHUil psja (HU3MYECKUX BEIUYHMH, XapaKTEPU3YIOIIHX
Bo3JeicTByIomMe (pakTophl. bosplioe BHUMaHUE yAESETCS BONPOCaM IMEpeaadn U ImprueMa HHPOPMAIHH 110
paguokaHamaM. B marepuane 1oOKa3aHbl COBPEMEHHBIC IIOAXOAbl K TEXHHYECKOW peasn3aluu
TEJIEMETPHUYECKUX CHCTEM.

Kypc comepxut Gojbiioe KOIMYECTBO NMPUMEPOB M Pa30O0paHHBIX 3a/ad, MO3BOJIOIIUX I[IyOXe IOHSTH
COZIEp)KaHUE M3JI0KEHHOTo Marepuaia. il yCIEeIIHOro OCBOEHMs Kypca CIIyIIATeNI0 >KeJIaTelIbHO BIIAaJETh
OCHOBaMH MAaTe€MaTW4YeCKOr0 aHaln3a, JUHEHHOH anreOpbl, TEOPHUH BEPOSTHOCTH W TEOpUH (PyHKIHUH
KOMIUIEKCHOM IIEPEMEHHOM.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

NpUOOpeTeHNEe CTYACHTAaMHM 3HAHWM W HaBBIKOB HMX HCIIONB30BaHUS B BOIPOCAX CHCTEMHOTO
NPOCKTHPOBAHUS, WCCIICAOBAHHS W MOJICIMPOBAHUS HMH(POPMALMOHHO-TEIEMETPUYECKUX CHCTEM U
komiutiekcoB (UTCK).

3agaum AUCUMIIHHBI
DopMHUPOBAHUE Y CTYICHTOB 3HAHUIL:
» o nazHauennu UTCK u tpeboBanusx, npeabssisiembiM kK UTCK;
* 00 OCHOBHBIX COCTaBHBIX YacTsaX U npuHuumnax nocrpoenus UTCK;
* 0 COBPEMEHHOM YPOBHE Pa3BUTHS TEIEMETPHUECKUX CUCTEM;

. 0 SBJICHUAX U Tpoueccax, cBi3aHHBIX ¢ QyHKuuoHupoBanueM WTCK, a rtaxke Qaxrtopos,
OIIpENIeNIAIOIUX ITH SBJIEHUS U IIPOLIECCHI;

* 0 METOJax PeLICHMs 3a]au 110 IOCTPOEHUIO TEIEMETPUUECKUX CUCTEM.

DopMUpPOBaHHUE y CTYAECHTOB YMEHUI U HABBIKOB I10 CJIEYIOIIUM HAIIPABICHUSIM JESITeIbHOCTH:

+ cuctemHbId oaxon k mpoexkrupoBanuio UTCK, ctpykrypnsriit cunte3 UTCK;

. MOCTPOCHHE TEJIEMETPUYECKUX CHUCTEM, pa3paboTKa alropuTMOB M MOJENCH IOIACHCTEM U
YCTPOMCTB;

* OIllpeJesieHUEe apaMeTPOB U XapaKTEPUCTHK TEIEMETPHUUECKUX CUCTEM 10 UCXOJHBIM JIaHHBIM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJId Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
OIIK-3 CniocoOeH BRIOUPATh U (HITH) PCLICHUS

paspabarbiBarh noaxosl K pemeHuo TunoBbix |OITK-3.2  CrnocobeH ucmons30BaTh HCCIENOBATEIBCKHE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIFHON |METOIbl IPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pa3INUHBIX 00JIACTAX HAyKH (TEXHUKH)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB M OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBAaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

*  3a7a4d U METOIbl TEJIEMETPHH, KIACCU(PUKALINIO TEIEMETPUUYECKUX CUCTEM U TEJIEMETPHPYEMbIX

apamMeTpOB;

* TIPUHIMIBI HOCTPOSHUS M (PYHKIIMOHMPOBAHHS OCHOBHBIX y3710B anmnaparypsl UTCK;
* [PUHLUIBI Pa3/IEICHUsI CUTHAIOB, aHAJIOTOBBIE U U(POBBIE METONBI MEpeJayl TeIeMeTPHUUECKOn

nHpOpMaIINY;

* CpEACTBA UBMEPEHHUS PA3TUUHOIO Ha3HAUCHHUS;
* MaTeMaTH4ecKre METObI CBA3H U3MEPSAEMBIX [TapaMeTPOB U TelEU3MEPEHUI;
* OCHOBBI TEOPUHU UH(POPMAITIHI U METOJIbI CXKATHUS JTAHHBIX;

* cTaHaapThl GOPMHUPOBAHUS U MEPEaul TEIEMETPHUCCKUX JaHHBIX;

e METOIBI cucTeEMHOro aHanu3a u cuureza UTCK.

YMETB:

*  ocymectBisith cuHTe3 UTCK, BbIOMparh CHUCTEMHBIE KPUTEPHH W TPOBOIUTH ONTHMH3ALUIO
apaMeTpoB CUCTEMBI, paCCUUTHIBATh paboune xapakrepuctuku UTCK;
* paspabarbiBaTh OOJHK, CTPYKTYPHBIC CXEMBl H aJITOPUTMBI PAOOTHI TEJIEMETPUUYECKUX CHCTEM U UX

COCTaBHBIX YaCTEH;

* 00OCHOBEIBATH TEXHHUYECKUE Tpe6OBaHI/I$I K TpaKTaM O6pa6OTKI/I CUTHAJIOB U MCPpCaAaun JaHHBIX.

BJIAJIETh:

* METOJaMH CUCTEMHOTO aHanu3a npu npoektupoBanuu UTCK;
*  TEOPETHUYECKHMMHU W HKCIEPUMEHTAJIbHBIMH METOJAMH HCCICJOBaHUSI PAOOUYMX XapaKTEPHUCTUK

NTCK.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Beenenne. Ilomdarne TteneMmerpuum
cheppl ee  MpUMEHEHHWs.  3ajaud,
1 byHKINU u Kjaccuuranus 2 2 12
MH()OPMAMOHHO-TEIEMETPUIECKUX
cucteM. OCHOBBI TEOPHH TEIIEMETPHUH.
2 [lonsatue  curnama. Krnaccudukanus 3 3 12
curHanoB. CriocoOb! epeaadn JaHHbIX.
baszosas 9TaJIOHHAsS MOJIENb
B3aMMOJICHICTBUA  OTKPBITBIX ~ CHCTEM.
3 Uurepdeiichr, MpUMEHsIeMbIe JUTSt 3 3 12
WH(POPMALIOHHOTO oOMmeHa B
TEJIEMETPUH.
4 Monysauus CUTHAJIOB. Bungl, 3 ’ 12
XapaKTEPUCTHKH.
5 Konuposanue unnpopmanmu, OnoyHble U 4 5 12
CBEPTOYHBIE KOJBI.
dopmupoBaHue TEJIEMETPUYECKUX
6 KaJIpOB. Pexomennanuu CCSDS. 4 2
HuzkockopocTHast paiuoanHus.
BuneonszobpaxkeHusT M = TEJIECHCTEMBI.
DOTOPErUCTPUPYIOLLNE YCTPOMCTBA.
7 ANTOPUTMBI CXXaTusl BUACOMH(OPMAIIHH. 6 2
Unrepdeticnt JUTS oOMeHa
BUAeonHpopMaLueil.
ITocTpoenne u MIPUMEPHI
8 TeJIeMETPUUIECKIX CHUCTEM. 5 2
TenexoMaHHBIE CHCTEMBI.
9 [MocTpoenne  aBTOHOMHOW  OOpTOBOM 5 )
CHCTEMBI BUICOKOHTPOJIS.
10 [locTpoenue BuaEOCHCTEMBI HW3MEPEHUS 4 )
TEMIIEPaTyphI.
1 Kanan cBsa3u. Dneprernueckuii pacuér 4 )
PaZMOTUHHH.
[Tepenatomue ycrpoiictBa. Monyaaropsl,
12 |gemomynaropel.  Ilpumep  mpuémuoit 2 3
CTaHLIUH.
Nroro yacos 15 45 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)

1. Beenenne. Ilonstue tenemerpun u cdepsl ee NpuMeHeHus. 3aga4un, GyHKIUN U KiaccupuKanus
WH(POPMALIMOHHO-TEIEMETpHUECKUX cucTeM. OCHOBBI TEOPUH TEIEMETPHH.




OCHOBHBIE MTOHATHS TEIEMETPHH, 33]1a4H, CBS3aHHBIC C MTOJTyUYeHUEM, IpeoOpa3oBaHueM, Niepeaadeii
u 00pabOTKOW M3MEpHUTENFHOH WH(OpMAIMK, WCIOIb3YeMOH NpH YIPaBICHUU yHaJICHHBIMH
00BEKTaMH, OIIPE/ICIICHUU UX COCTOSIHUS WM NPH U3YYeHHUH (DU3HMYECKUX MPOIIECCOB B MECTaX, IIe
HETIOCPE/ICTBCHHOE  TPHUCYTCTBUE  HaOmomarens 3aTpyJHEHO WJIM  HEBO3MOXHO. OOmias
knaccuukanuss  UTCK, knaccudukamus UWTCK  neratommx  oOwbexToB.  Kitaccudukanms
TEJIEMETPUPYEMbIX — IapaMeTpoB, (OPMUpPOBAHUE COOOIIEHHI ¥ CHOCOOBI MPEICTABICHUS
TEJIEeMETPUPYEMBIX HapaMeTpoB. [lorpenrHocTH Teneu3MEepeHWi ¥ KOJMYECTBEHHAs OLICHKA
TeseMerpudeckoii mHpopmanuu. Knaccudukanus morpemHocteil. BeraucieHne morpemrHocTei.
[TorpemHoCTH KBAaHTOBaHUS W TUCKPETH3aLMH. [IpUHIMIBI pa3JeieHus CHIHAJIOB, aHAJIOTOBBIE U
muQpoBbIE METOABI Tepenayn TeJdeMeTpudeckod uHpopmammu. CoCTaB  TeIeMETPUYECKOro
KOMIUIEKCA: JaTYMKO-TIpeoOpasyrommas anmaparypa, HoJIcHcTeMa cOopa, MOAYIATOp, IepeaaTdHK,
aHTEHHBI, IEMOAYJISTOP, JEMYJIBTHILIEKCOP, CPEACTBA PETHCTPALINH JaHHBIX.

2. Ilonstue curnana. Kimaccudukanms curaanos. CriocoOb! iepeadul TaHHBIX.

HempepbiBHBle u  nuckpeTHele curHansl. llocienoBarenbHas MW mHapajulenbHas —Iepenada
uHpopManuu. XapakTepUCTUKH KaHasa cBa3u. CeTn nepenayy JaHHBIX U UX TOHOJIOTHH.

3. bazoBas sTanmoHHAas MOJENlb B3aMMOJICHCTBHS OTKPBITBHIX cucTeM. UHTepdeichl, npuMeHseMbie
U1 UHPOPMALIMOHHOTO 0OMEHA B TEJIEMETPHUH.

[TonsiTHe U cTpyKTypa 0a30BOM ATAJOHHONW MOJETH B3aMMOJCHCTBHS OTKPHITHIX cHcTeM. [loHsTHe
unTepdeiica. Jnddepennuansupie curHanel, LVDS. Xapakrepuctukun wunTepdericoB RS-232,
RS-485, RS-422, Rapid I/0. Cranmapr SpaceWire. CpaBHutenbHble xapakTepuctuku Rapid 1/0 u
SpaceWire.

4. Mopaynsius curaajioB. Bunbl, XxapakTepucTHKY.

[TonsTHe M Ha3HAYeHHE MOIYJALMM CUTHAJIOB. AMIUIMTYyRHAs, (a3oBasi, YaCTOTHAs MOAYJSLHU —
o0IIMe TMOHATHS, CHEKTpbl. VMIymbCHO-KOmOBas Moaynsums. KBaxpaTypHO-aMIDTHTYIHAS
Monyisnus. [loctpoenue curHanoB ¢ mopyisiusimu OM-2 (BPSK), ®M-4 (QPSK), oddcerHoi
OM-4 (OQPSK). ®opmarsl kK0AOBO-UMIYIBCHOM MOAYISLIUMN: Oe3 BO3BpaTa K HYNIO, C BO3BPAaTOM K
Hyr0, Oudasznsiit (Manuecrep). CkpeMOIupoBaHUe, MHTSPIUBUHT.

5. KogupoBanue nadopmaruu, 6:;109HbIE U CBEPTOUHBIE KOJIBL.

Haznauenune koampoBanusi mHpopManuu npu e€ nepefadn. biounbie koabl (Koa X3MMUHTA, KOJbI
BUX, xom Puma-ConomoHa, kak 4YacTHbI ciaydaii komoB BUX, nuHeWHBIE KOIBI, KOX C Majou
IUIOTHOCTBIO TpoBepok Ha 4é€rHocTh (MIIII mmu LDPC)) — anropuTmbel paboOThl, MaTeMaTHUECKOE
omnucanue, npuMepbl. CBEPTOUHBIE KOABI — HA3HAYCHHE, ONTUCAHHUE.

Cemecrtp: 2 (Becennuit)

6. @dopmupoBaHue TeneMeTpuuecknx KaapoB. Pexomenmammu CCSDS. HwuskockopocTHas
PaaNOINHHUSL.

[laxetnas tenemerpus no pexomeHgauusaMm CCSDS. OOmas KOHUENIMS, YPOBHHU MaKEeTHPOBaHUS,
CeTMEHTAllUM, KaJpoB, KAaHAIbHBIH M (QU3MYECKHH YPOBHH. YIIPaBIEHHE IOTOKOM JaHHBIX.
Bupryanenbsie makersl. @®opmarupoBaHHMe JaHHBIX JUIS Tepenadd. PaHIOMH3anus JaHHBIX.
[Monp3oBarenbeckue W TaBHbIE Kaapbl. Pabora cucteMbl popMUpOBaHMS CHTHAlla HU3KOCKOPOCTHOM
paauonuaun. CTpyKTypa KaHAJbHOTO KaJpa: CTPYKTypa IOJHOrO (HE YCEYEHHOI0) OCHOBHOTO
3arojIoBKa, CTPYKTypa YCEYEHHOI'0 OCHOBHOIO 3arojoBKa, CTPYKTYpa 3arojoBKa IOJS JaHHBIX.
CTpyKTypHasi cxeMa YypOBHS CHHXPOHHM3allMM M KOJUPOBaHHMS Ha TMepelalonield CTOpOHE.
CTpykTypHass cxemMa YpOBHS CHHXPOHHM3AIlMM W KOAMPOBAaHMS HAa IEpelalolliell CTOpOHE IpH
pa3zfenbHOM Tepenade KaJpoB IO OPTOrOHAJIBHBIM KOMIOHEHTaMm curHana. CTpykrypa paboTbl
¢duzngeckoro ypoBHs B pexxume Gopmuposanust DM-4/OM-8 curnana.

7. BuneonzobpaxeHust u TenecucteMbl. DOTOPErHCTPUPYIONIUE YCTPOHCTBA. AJITOPUTMBI CXKATHUS
BuneonHpopmanuu. Matepdence! ans oOMeHa BUACOMHPOPMAITUCH.



[Tonstne BuaeonHpopMaryu. AKTyaJbHOCTb HCIIOJIB30BAaHHUSA BHICOCHCTEM B TEJIEMETPUH.
Amnanorossie cuctreMbl NTSC, PAL, SECAM. ®@ortopeructpupytommue npudopst: [13C, KMOII, KPT,
MUKpoOooMeTphl. [loHATHS CyOqUCKpeTU3aliK, JUCKPETHOTO KOCHHYCHOTO TpeoOpa3oBaHMUs,
BeliBiIeT npeoOpa3zoBaHus. ANroputMmsl cxatust Buaeonndpopmanuu JPEG, JPEG2000, H.264 u ux
cpaBHUTENbHBIN aHanu3. MaTepdeiice Ethernet, [2C, Camera Link — o0mine noHATHS, CTPYKTYpA.

8. IlocTpoeHue 1 npuMepbl TEIEMETPUUECKUX CUCTEM. TeleKOMaHHbIE CUCTEMBI.

OOmast CTpyKTypa W HNPUHIUIBI (YHKIIMOHHUPOBAHUS TEJIEMETPHUYECKHX CHCTEM. TeleKoMaHIHbIe

CUCTEMBI. Pannorenemerpuueckas uudposas cucTeMa, MHOTOKaHaJIbHas
MHQOPMAIMOHHO-TEJIEMETPUYECKasi CHCTeMa — CTPYKTYpPHbIE CXEMbl, COCTaB, IPHUHIIHIIBI
(YHKIMOHUPOBAHUSI.

9. IlocTpoeHne aBTOHOMHOM OOPTOBOW CHCTEMBI BUIEOKOHTPOJIS.

OO1me MOHATHA, NPUHLMIBI MOCTPOEHUS OOPTOBBIX CHCTEM BHACOKOHTpoOIsi. DyHKIMOHATBHOE
HA3HAU€HHE W IPUHIMIBI IOCTPOEHUS COCTABHBIX HACTEH CHUCTEMBI BUIEOKOHTPOIS Ul U3IEIIUM
PaKEeTHO-KOCMUYECKOM TeXHHKH. llepexom oOT aBTroHOMHUM K HHTerpauud. Ilpumepsr u
CPaBHMTEJIbHBIN aHaIu3 OOPTOBBIX CHUCTEM BHUICOKOHTPOJS IS HM3ICNIUH pPaKeTHO-KOCMHYECKOM
TEXHUKH.

10. ITocTpoenune BUAECOCHCTEMBI H3MEPEHUS TEMIIEPATYPHI.

Ilepexon OT BHIEOKOHTpOJS K BHaeoreneMeTpud. OnpeneneHus, OCHOBBI MOCTPOCHHUS
BUJICOTEIEMETPUUYECKUX CHUCTEM. Pacuér onTudeckol 4YacTd BUIAEOTEIIEMETPUYECKOW CHCTEMBI.
Pacuér ObicTpozmeiicTBuSsl TpeoOpa3oBaHus BUAeOM300pakeHUs B Ln(poBoil curHai. Bugeocucrema
W3MEpeHusl TeMIepaTypel — TepMo-BuaeoTeneMerpuueckas cucrema (ITBTC) — ompenenenus,
OCHOBBI ~TOCTpoeHHUs. IlpuHOMOBI W aNrOpuTMBI  H3MEPEHUS TEMIEpaTypbl  yAaIEHHBIM
OECKOHTAKTHBIM METOZOM. TepMo- M paguanuoHHas 3alura Buaeokamep. OO01acTH NpUMEHEHUs
TBTC na npumepe pakerHoro asurarens P/I-180. [Ipunummbel 06paboTKH TEpMO-BUACOMHPOPMALTIH
B Cy4ae Ha3eMHOM SKCIEpUMEHTAJIbHONH OTpPaOOTKH HM3/eNus, a TaKkKe B Clydae SKCIUTyaTalluH
CHCTEMBI HA KOCMHUYECKHX aIlfaparax.

11. Kanaun cBsizu. DHepreTH4ecKuii pacy€T paguoIHHUH.

Uctounuku ocnabneHus momMex B KaHaje cBs3H. DPPeKTUBHAS IUIOMAAb AHTCHHBL. TerioBoi mIyM,
OTHOILIEHHE CHUTHAN/IIyM. Bnusuue moxmymsuuu. Pacuér n KommuecTBEHHBbIE MPUMEPhl HAKJIOHHBIX
JnanpHOCTeH. MeToaMKa MPOBENCHUS PHEPreTHYECKOro pacuéra pajuoiMHUM C YYETOM LIMPUHBI
MOJIOCH], HONAPU3ALMOHHBIX IOTEPh, MOTEPh B TpakTe OOPTOBOIO IEpEeNarolIero YCTPOMCTBA,
JAJIbHOCTH.

12. Ilepenatoniue ycrporncTsa. MomynsTopsl, AeMoayiaTopsl. [Ipumep npuémMHON cTaHIUN.

Haznauenue nepenaromux ycrpoiicts. ®azoBast Monymsinus. Pa3ienenue curHana Ha cuH(a3HYIO H
KBaJIpaTypHYIO cocTapisomue. BomHoBoe comporusienue. [lemomymsamus curHana. Ilpuém
TeneMerpuueckor nHpopManuu Ha npuMmepe npuémMuaoi cranimn MPTK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHas ayTUTOpHs ISl IPOBEACHHS 3aHATUH JICKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA;
KOMITBIOTEPHBIN KJacc AJIsl IPOBEACHHS IPAKTUYECKUX 3aHATUI U MYIBTUMEIUIHOE 000pyIOBaHUE

(IpOeKTOp, MHTEPAKTUBHAS JOCKA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. CoBpemeHHas TelleMETpHs B TEOPUH M Ha TIpakTuKe. YueOHbIi Kypc. / Hazapos A. B., Ko3ssipes I.
H., lutos U. B., O6pyuenxos B. I1., Ipesun A. B., Kpackun B. b., Kynpsixos C. I, Ilerpos A. U.,
Coxonos C. M., fxumos B. JI., JlockytoB A.., — Cankr-IletepOypr.: Hayka u Texauka, 2007. — 672
C.

2. Tabmunpl pU3NUECcKUX BeMYHH NoA penakiueit akagemuka M.K. Kukonna. — M.: uzn. Atomuzar,
1976 . — 1009 c.

3. IIupoxomnonocHbIe CUCTEMBI U KOJJOBOE paszieneHne curnanoB. [IpuHnumns! 1 npunoxkenns. Mnaros
B. M.: Texnocdepa, 2007 1. — 488 c.

4. Undpakpacuas tepmorpadus. OcHoBbl, Texuuka, npumeHenne/ XK. [occopr. [occopr, XK. ,M.: u3n.
Mup, 1988. —416 c.

5. OcHossl TemosuieHust/ B.B. Koporaes, I.C. MensaukoB, C.B. Muxees. Koporaes, B.B. CII6.:
Cankr-IlerepOyprckuii HAIMOHAIBHBIN HCCIEA0BATENILCKAN YHUBEPCUTET HH(POPMALIMOHHBIX
TEXHOJIOTHI, MEXaHUKH U onTukH, 2012. — 123 c.

6. Ludposas oopadorka curaanos. A. b. Cepruenko CII6.: [Tutep, 2002. — 608 c.

7. Uudposas cs3b. TeopeTnueckue 0CHOBBI U MpakTHyeckoe npumeHenue. Cxisip, bepuapn. Uzn. 2-e,
uctp.: [lep. ¢ aam. — M.: M3narensckuit nom «Bumesamey», 2003. — 1104 c.

8. Buneoxomuposanue. H.264 u MPEG-4 - cranapTsl HoBoro nokoneHwust/ S.Puyapacon. — M.
Texnocdepa, 2005. — 368 c.

9. BujeoreneMerpuuecKkuii KOHTPOIb MPOMbINUTCHHBIX m3nenmuid/ J[.W. Kimmos//
PaketHO-KOCMUUeckoe npubopocTpoenre 1 nHpopmannoHusie cuctemsl. M.: DUSMATIINUT. — 2016.
—Towm 5, Beimyck 2. — C. 76-83.

10. OreuectBennsie YO u UK OII3C u nuudpossie kameps! Ha ux ocHoBe. Kypuan/ ["M. Bumnesckuii,
M.T. Beapesuy, B.K. Hecrepos, B.JI. PuBkunn// Dnekrponuka: Hayka, TexHojorus, ou3nec — 2003. —
Ne 8. - C. 18-24.

JomnonHurensHas auTeparypa

1. Uudposas cs3b. [Ipoxuc [x.: nep. ¢ annt. — M.: Paguo u cBs3b, 2000. — 800 c.

2. Papnorexnunyeckue cuctemsl nepenaun naopmanun: Yued. [Tocodue mst By3os/ B.A. bopucos,
B.B. Kanmsikos, S1.M. Mansuyk u ap.: [log pea. B.B. KanveikoBa. — M.: Paguo u cBs3p, 1990. — 304
C.: UL

3. CCSDS 130.0-G-3 Overview of Space Communications Protocols., 2014.

4. Onruko-3IeKTPOHHbIE cucTeMbl n3Mepenus Temneparypsl/ A.A. [lockaueit, E.I1. Yy6apos// M.:
Oueproarommsaar, 1988. — 248 c.

5. Fundamentals of Space Systems, Second Edition, edited by Vincent L.Pisacane. Oxford University
Press 2005.

6. TepmoBuneocucTema Ui yCTaHOBKM Ha KOCMUYECKHE anmnaparsl v paketsl-Hocutenn/ 1. 1.
Kmumog, B.A. bnaroapipés// PakeTHO-KOCMUYeCcKoe MPUOOPOCTpOCHHE U HH(POPMAITIOHHBIE CHCTEMBI.
M.: ®DU3MATJIUT. — 2016. — Tom 3, Beimmyck 3. — C. 76-83.

7. HactonpHas kHura nmxeHepa. Mamepenus mapamerpoB CBU-ycTpoHCTB ¢ UCTIOIB30BaHUEM
MepeoBbIX METOIMK BEKTOPHOTo aHanu3a ueneil. M.: Texnocdepa, 2019r. — 736 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. Mathcad 13

2. Microsoft office 2013
3. Microsoft visio 2013
4. AutoCAD 2017

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



VYenemHoe ocBoeHue Kypca «MHpOpMannoHHO-TEIEeMETPUYECKHE CHUCTEMBl U KOMILJIEKChD» TpeOyeT
OONBLION CaMOCTOATENBHON paboThl CTylneHTa, TpeOyeT OT CTYOeHTa OCO3HAaHHS CBSA3CH MEXIy
TEOpUEHN U ITPAKTUKOM, a TAK)KE B3aMO3aBUCUMOCTEMN pa3HbIX JMCLHUIUIMH. B iporpamme JuCHUIIIIMHBL
MPUBEJCHO MUHUMAIBHO HEOOXOAMMOE BpeMs 17151 pabOThI CTyAeHTa HaJl TEMOM.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIEKTUPOBAaHUE PEKOMEHIOBAHHOM JINTEPATYPHI;

—  mpopaboTKy yueOHOro marepuasia (110 KOHCIEKTaM JICKIHH, CEeMHHApOB, Y4eOHOW M HaydyHOU
JUTEpPaType);

— pelueHMe 3ajad, IPeJIaraéMblX CTyAEHTaM Ha JIEKIUX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOATOTOBKH: KocMuueckue TexHonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
Kadeapa KOCMHUUECKOTO IPUOOPOCTPOCHUS
Kypc: 1
KBaJU(PUKAHA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: J.N. KnuMoB, KaH[. TEXH. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamuM3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPHU PEIICHUH HOBBIX 3a]a4, NIPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3ysIbTare MU3YyUYCHUA JUCHUIIIINHBI ((I/IH(bOpMaI_II/IOHHO—TeJ'ICMCTpI/I‘ICCKI/IC CUCTCMbI MW KOMIIJICKCED»

00yJaromuiics JOmKeH:

3HATb:




* 3aJa4d U METOIBl TEIIEMETPHH, KIACCU(PHUKAMIO TEICMETPUICCKAX CHCTEM M TEIEMETPHPYEMbIX
apameTpoB;
* MPHUHIUIIEI TOCTPOSHHS M (PYHKIIMOHMPOBAHKS OCHOBHBIX y3710B ammaparypsl UTCK;
* TPUHLUIBI PA3AEICHUs] CUTHAJIOB, aHAJIOTOBBIE M LU(POBBIE METOBI Mepeladl TeIeMEeTPHUIECKOM
uHpopMaLuy;
* CpeICTBa U3MEPEHHs PA3IMYHOIO Ha3HAYEHUS,;
* MaTeMaTUYeCKUE METOIBI CBSI3H N3MEPSIEMBbIX ITAPAMETPOB U TEICU3MEPCHHUN;
* OCHOBBI TEOPUH MHPOPMALIMU M METO/bI CXKATHUS JTAHHBIX;
* cTaHzapThl GOPMHUPOBAHUS U MEPEAAYN TEIEMETPUICCKUX JaHHBIX;
* METOJbl cCUCTeMHOro aHanu3a u cunresa UTCK.
yMeThb:
*  ocymectBiaTh cunte3 UTCK, BbIOMparh cHUCTEMHbIE KPUTEPHUHM U HPOBOIUTH ONTUMH3ALUIO
napamMeTpoB CUCTEMBI, paCCUUTHIBATh padboune xapakrepuctuku UTCK;
* paspabarbIBaTh OOJMK, CTPYKTYPHBIE CXEMBI U aJITOPUTMBI paOOTHI TEIEMETPUUYECKUX CHCTEM U UX
COCTaBHBIX YaCTeH;
* 00OCHOBBIBaTh TEXHUYECKUE TPEOOBAHUS K TPAKTaM 00PaOOTKM CUTHAJIOB U Mepejadr JaHHbIX.
BJIA/IeTh:

* METOJaMH CUCTEeMHOTo aHanu3a npu npoektuposanun UTCK;

® TCOPCTUYCCKUMU H OKCIICPUMCHTAJIbHBIMH METOAaMU HCCJICIOBAaHUS pa60t11/1x XapaKTCPpUCTUK
HUTCK.

3. IlepeyeHb THNOBBIX (IPUMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJIb OCYIIECTBISIETCS B (hOpME CaMOCTOATENBFHBIX padOT MM TECTOB B MUCHMEHHOMN
(dhopme 1o KaxI0l TeMe.

PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENILHOW pPabOTO CTyIEeHTa OCYIISCTBISETCS B pPE3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TakKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cllauk AuddepeHIInpoBaHHOTO 3a4eTa B 9-0M cemecTpe:

1. Tumer UTCK. Knaccudukamus UTCK nerarenbHbIx anmaparoB. TeXHHUYECKHE XapaKTEPUCTUKU
TEIEMETPHYECKUX CUCTEM.

2. Ilepenaua u npuem tenemerpuueckoin napopmanuu. Oynkunonansaas cxema UTCK. Crpykrypa
Ha3eMHBIX CPEJCTB IIpHEeMa TeIeMEeTPHUUECKO HHPOpMAIHN.

3. ITlorpemHocTd TeneW3MEpeHUH M KOJIWYECTBEHHAs OLCHKA TeJIEMETPUUYECKON HWH(pOpMaLuy.
Knaccuduranuss morpemnocreii. Bprumcienne morpemHocteid. [lorpemHocTd  KBaHTOBaHUS |
TUCKPETU3ALUH.

4. llpuHUMIIBI pa3AeieHrs] CUTHAIOB, aHAJIOTOBbIE M HU(POBBIE METOBI NIEPEAavn TeJIEMETPHUIECKOM
uHopmannu. CoCTaB TeIEMETPUIECKOTO KOMIUIEKCA.

5. HenpepbiBHble W guckpeTHble curHanbl. [IpeoOpazoBanue Jlamnaca, mpeoOpaszoBanme Dyphe,
IucKpeTHoe npeolOpasoBanue Dypre, z-npeoOpa3oBaHUE U UX CBOWCTBA.

6. JIuHeiHbIE CTalMOHAPHBIE CUCTEMBI, KOMIUIEKCHAs TepenaTouHasi GyHKUIus cucTeMbl. CBA3b MEXKAY
OIIMCAHUEM CUTHAJIOB U CUCTEM BO BPEMEHHOW M B YaCTOTHOW 00JacTsX.

7.  IIupoKonosiocHele W Y3KONOJOCHBIE (IIOJIOCOBBIC) CUTHAJBL. JIMCKpeTH3alus HENpPEPhIBHBIX
CUTHAQJIOB C OTrPaHWYEHHOM MOJIOCOH, Maremarudeckas MOAeib Ipoliecca IucKperusauuu. Teopema
KorensHukoBa.

8. Bnmsnue HopMbl UMITYIbCOB AMCKPETU3ALMU HA CIEKTP AMCKPETHOIO cUrHana. [lepuoanyHocTh
JUCKPETHOro criekTpa. BoccTaHoBneHUE HENIPEPBIBHBIX CUTHAJIOB 110 IUCKPETHBIM OTCUETaM.

9. ba3oBble MOHATHS TEOPUN BEPOSTHOCTH: BEPOSTHOCTHOE NMPOCTPAHCTBO, CIydaiiHas NEpEeMEHHasd,
GyHKIMA pacrpeesieHus, IUIOTHOCTh paclpelelieHnsl BEpOATHOCTH, MaTeMaTHYecKoe OXHIaHue,
JTUCTIEPCH, IEHTPAIBHBIE MOMEHTBI BBICIINX MOPSAKOB.

10. OcHoBHbIE 3aKOHBl pPacHpPElENCHUs CIy4dalHbIX IIE€PEMEHHbIX: HOPMaJbHBbIH, pPaBHOMEPHBIMH,

OKCIIOHEHIMATBHBIA. [ayCCOBBI Cily4aliHble IEpEeMEHHBbIC: (DYHKIHMS paclpelesieHuss W IUIOTHOCTb
pacIpeneneHus: BEpOsITHOCTEH.



11. MoMeHTBI TpPOU3BENCHUN CIy4aillHBIX TIEPEMEHHBIX: KOPPEISIMOHHAs W KOBapUAIMOHHAs
¢byHKMu.  3aKOHBI  pacmpeleNeHHs: XMU-KBaJpaT —paclpelenieHue, pacipeneneHue  Paiica,
pacnpenenenue Panes.

12. CBsi3b KOppeISIUMOHHON (YHKIMM U CHEKTPAIbHON IUIOTHOCTH MOIIHOCTH JUIS CTallMOHAPHBIX
nporeccoB. CirydaifHbIe TOCIIEIOBATEIBLHOCTH U AUCKPETHBIE CUCTeMBL. [1oHsATHE afuTHBHOTO Oeroro
rayccoBa Iryma.

13. Knaccudukanusi JaTdukoB W HM3MEPUTENBHBIX mpeoOpazoBareneii. Puzmueckue SPQPEKTHI,
UCTIONIb3yeMBbIC B JaTUMKaX (PM3HMYECKUX BEIHMYUH: TEMIICPATyphl, TaBICHHS, BHOPAIIHH.

14. DnemeHTHl OOIIEH TEOPHUM IAaTYMKOB: OOOOIICHHBI TEHEPATOPHBIA Mpeodpa3oBaresb, METOJ
ANEKTPOMEXAHNYECKUX aHAJIOTHH.

15. XapakTepuCTMKM JaTYMKOB: CTAaTHUECKHe, JIWHAMUYEcKue, Merposnoruueckue. Cxembl
MOAKITIOUSHHS TaTYNKOB, MOCTOBAs CXEMa.

16. DnekTpoHHBIE YCTPOWCTBAa NPEOOpa30BaHHs CHTHAJIOB JIATYMKOB: ONEPALUOHHBIA yCHUIINTEIb,
YCUJIMTEJIb 3aps/a, aHAIOTOBO-LIM(POBOH peoOpazoBaTesb, TeHEpaTop CUTHAIOB.

17. OcHOBHBIE TIOHATHS TEOpUH HMHGPOPMAIMM: JUCKPETHBIH  HMCTOYHUK  WH(OpManuy,
MHQOPMAIMOHHAsT JHTPONHUSA, KOAUPOBAHHE HCTOYHMKA HH(POpPMAIMU, TeopeMa O KOJUPOBAHHU
WCTOYHHKA.

18. KonmmuecTBo wmHpOpManuu, HOTyY4aeModl Npu H3MEepeHHH (YHKIMOHAJIBHBIX M CHIHAJbHBIX
napameTpoB. BimsHHMe 3akoHa pacrpelenieHdss WCTOYHMKAa HH(OpMauuu Ha WH(GOPMANMOHHYIO
sHTponH0. CBA3b KOMMUECTBAa MH(YOPMALIUH U YACTOTHI ONIPOCA TEIEMETPHUECKUX TapaMETPOB.

19. 3amaum cxarusi MHPOPMAIMU, TPENCIbHBIE BO3MOXHOCTH CXaTvs HH(popMmanuu Oe3 IMoTeps.
OmnpeneneHue BepxHEil M HIDKHEW TI'PaHMIBI SHTPOINMU MCTOYHMKA MH(MOPMAIMM MO MaKCHMAalbHOMN
CHMBOJILHOM BEPOSITHOCTH.

20. IMocTpoeHHe KOIOBBIX [EPEBHEB MO M3BECTHOMY DACIPEICICHHIO BEPOATHOCTEH CHMBOJIOB
ucrounuka nadopmanuu. Kox Xaddmana, apudmernaeckoe KoJupoBaHuE.

[TepeueHb KOHTPOIBHBIX BOMPOCOB s ciaun auddepenmpoBanHoro 3ayera B 10-om cemectpe.

21. ®opmarbl KOIOBO-UMITYJIECHON MOAYJISIUK: Oe3 BO3Bpara K HYJII0, C BO3BPaToM K HYJI0, Ou(a3zHbIN
(Mangectep). CBOICTBa U CIIEKTPAIbHBIC XaPAKTEPUCTHKH PA3IMYHBIX (POPMATOB KOTOBO-UMIYILCHON
MOIYJISALIUY.

22. ®opMupoBaHUE TEIEMETPUUYECKUX KAIAPOB, YCTPOMCTBO MOACUCTEMBI Olpoca. Maiblil U IJIaBHBIN
TEJIeMETPHUYECKUHN KaJIp, CyOKOMMYTAIUS U CYTIEPKOMMYTAIINS, JIOKAIBHBIH U OKOHEYHBIH KOMMYTAaTOP.
23. Pexomengauuu IRIG ams pa3paboTKH CTPYKTYpBI TEIEMETPHUYECKOrO Kaapa: IJIMHA MaJoro U
[JIaBHOTO TENIEMETPUYECKHUX KaJpOoB, JJIMHA HH()OPMAIIMOHHOTO CJIOBA, CKOPOCTh OWTOBOTO TOTOKA,
JOITYCKH Ha JUKUTTEP U CPEAHUN Iepuof OuTa, AJIMHa CHHXPOCIIOBA.

24. Tlakernas Tenemerpus o pexomeHgarusam CCSDS. O0mas koHIENYs, ypOBHU aKETUPOBAHUS,
CEerMEeHTAIlNH, KaJIpOB, KaHall ¥ Ppu3nueckuil. BUpTyanbHbIC MaKeTHI.

25.  JleMynbTHIIEKCUPOBAHUE TEJIEMETPUYECKUX KaApoB, obOecrieueHue KaApoBOW H OWUTOBOM
cuHXpoHU3anyn. Vcmonb3oBaHrne MUPPOBBIX KOPPEISATOPOB sl oOecredeHns: OUTOBOM M KaapOBOH
CUHXPOHH3AIHH.

26. CrpykrypHas cxemMa JEMOIYJISITOpa, OCHOBHBIE D3JEMEHTHI: OJOK IIepeHoca YacTOTHI,
MPUHAMAIOIINN QUIETP (KOPPENSTOp), BRIPABHUBAIOIINN QUIBTP, OIOK MPUHITHS PEIICHHH.

27. OTHoWeHHe MOUIHOCTH CUTHaja K MOIIHOCTH IIyMa B LHU(QPOBBIX cHcTeMax. MakcUMH3alus
OTHOINCHHUS CHUTHAI-IIYM C TOMOIINBIO COMIACOBAHHBIX (PHIBTPOB M ONTHUMU3AIMS BEPOSTHOCTH
OLINOKH.

28. MexcuMBONbHAs ~HHTEPQEPCHIMs, YCIOBHUA O00ECIeUeHUs HYJICBOH  MEKCHUMBOJIHHOU
unTepdepeniun. PunbTpel HalikBructa. GUIBTPHI ¢ XapaKTEPUCTUKON THITA «IIPUITOIHSATHIA KOCHHYC).
29. CuHXpoHM3alMsi HECylled ¢ MOMOIIBI0 cXeMbl (a3oBoil aBromoacTpoiku uacToThl (DAITY).
TpeboBanus k neteBoMy GuiabsTpy A odecreueHus HyleBoi (Ha30BOH M YaCTOTHOM OIINOKH.

30. Metonel nmbpoBoit Momymsiuu: ¢a3zoBas, 4aCTOTHAsS, aMIUIUTYIHAs M aMIUIHTYIHO-(a3oBas
Monynsauuu. KorepeHTHbIE M HEKOTepEHTHBIE METOABI NpHeMa. IIpOM3BOAMTENBHOCTH CHCTEM C
Pa3TUYHBIMU BUIAAMHU MOAYJISLIUU.

31. IlonsiTve KaHana CBSA3M, UCTOUYHUKHU OcHalleHus] M UCKaXCHUsl CUTHaja npu nepenade. [lorepu B
OTKPBITOM IIPOCTPAHCTBE, NMCTAHIIMOHHOE ypaBHEHUE. SIBIIEHNUS, COMPOBOXKAAIOIINE PACIIPOCTpaHEeHHE
pPaaroBONH B aTMOcdepe.

32. Ko puuumenT uryma u nurymoBasi TeMIeparypa CUCTEMBI.



33. TlpomyckHasi cnocoOHOCTh KaHana mepefadn wuHpopmanuu. Teopema IllenHona-Xaptau o
MPOIYCKHOH CITIOCOOHOCTH KaHaja.

34. IlpomyckHas cnocoOHOCTh KaHana mnepemadn uHpopmanuu. Teopema IllenHona-Xaptau o
MPOITYCKHOM CLIOCOOHOCTH KaHaa.

35. INomexo3amuinaroniee KoaupoBaHue cCUrHaIOB. JInHeitHbIe OOYHBIE KOABI U UX BO3MOXKHOCTH JIJIS
MPEJOTBPALICHHUS OIIMOOK AETEKTUPOBAHHUS.

36. CBepTo4HbIE KOJbI, CBOWCTBA U 3PPEKTUBHOCTH CBEPTOUHBIX KOJOB. AITOPUTMBI JCKOTUPOBAHHS
CBEPTOYHBIX KOJOB: aJTOPUTM IIOCJIEIOBATEILHOTO JEKOAWPOBAHUS, ONTHUMAJIbHBIA aITOPUTM
Burep0Ou.

37. llogaBneHne MOMEX W CHI)KEHHE IUIOTHOCTH 3HEPTUM 3a CYET PaCIIMpPEHHUsi crekTpa. MeTousl
pacuIMpeHus CIEeKTpa: METOJ NMPSIMOM MOCIEI0BaTEIbHOCTH U METOJ CKauKOOOpa3HOM HepecTponKku
YacTOTHI.

38. Ha3naueHne W XapakTEpUCTHKH COCTABHBIX YacTell yHH(DPULIMPOBAHHONH HHTETPHUPOBAHHOM
6oproBoii Tenemerpuueckoii cucremsl (MBHUC-KA-HKY).

39. ApxwuTekTypa, COCTaB U TEXHHYECKHE XapaKTEPUCTHKH YHUDUIIMPOBAHHOW HHTETPHUPOBAHHOM
6oprooii Tenemerpuueckoit cucremsl (MBHUC-KA-HKY).

40. Unrepdetic SpaceWire. IlpuHnumel opranuzanuu WHOOPMAIMOHHOTO OOMEHA, TEXHUYECKHUE
XapaKTepUCTHKH U armaparHble 0cobeHHOCTH HHTepdeiica SpaceWire.

Kpurepun onennBanus

OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HaHUS Y4YeOHOH NporpaMMbl AMCLUUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOTO OwjieTa M OTBETE Ha BONPOCHI IO IMPOrpaMMe IUCLUIUIMHBL, a TaKkKe 10
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITENLHBIX PadOT U TECTOB;

OLIEHKa «OTIMYHO (9)» BBICTABISIETCS CTYICHTY, IIOKAa3aBIIEMy CHUCTEMaTU3UPOBAaHHbBIC, TIIyOOKHE
3HaHUS Y4eOHOM NPOrpaMMbl TUCHHUIUIMHBI NPU OTBETE SK3aMEHAIIMOHHOIO OWiieTa W OTBETEe Ha
BOIIPOCHI 10 TPOTpaMMe JUCLUIUIMHBI, a TaKXKe 0 pe3ylbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT U TeCTOB;

OLIEHKA «OTIMYHO (8)» BBICTABISIETCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHOH mporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHAIMOHHOTO OMjeTa M OTBETE HA BOIPOCHI 110
porpamme JUCLHUIUIMHBL, a TAKXKE TI0 pe3yJbTaTaM KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX paboT U TECTOB;

OLIEHKAa «XOpoImo (7)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT W TECTOB, €CIM OH TBEPJAO 3HAET Marepuall SK3aMEHAIMOHHOTO Owyiera, TPaMOTHO U IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

OLICHKAa «XOpOoIIo (6)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TECTOB, €CIIM OH 3HAeT MaTepuas HK3aMEHAIlMOHHOTO OmieTra, MO CYIIECTBY M3Jaraer ero,
yMeeT MPUMEHSTH TOJTyYeHHBIC 3HAHUS Ha MPAKTHUKE, HO JOIYCKAeT B OTBETE MHOTO HETOUYHOCTEIH;

OLIEHKa «Xopoulo (5)» BBICTAaBJIAETCS CTYAEHTY IO pe3ysbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT U TeCTOB, €CIM OH 3HACT MaTepual SK3aMEHAIMOHHOTO OHMJIeTa, U3JIaraeT ero, yMeeT IpUMEHSTh
MOJTy4eHHbIC 3HAaHWS Ha MPAKTHKE, HE JI0IyCKAeT B OTBETE I'PYyObIX OMNOOK;

OLICHKA «YHOBICTBOPUTEIBHO (4)» BBICTABISCTCS CTYAGHTY 10 pE3y/IbTaTaM KOHTPOJIBHBIX,
CaMOCTOSTEIFHBIX PadOT M TECTOB, @ TAaKXkKe, €CIM BO BPEMs OTBETa SK3aMEHAIMOHHOTO OmieTa OH
nokazay (parMeHTapHbBIN, XapakTep 3HAHHA, HEIOCTATOYHO MpaBWIbHbIE (HOPMYIUPOBKH 0a30BBIX
TIOHSITHI, HO TIPY 3TOM OH BJIaJIC€T OCHOBHBIMH pa3/ieliaMi Y4eOHOH MporpaMMbl, HEOOXOIMMBIMU IS
JalbHEHIIero ooyueHus;



OLICHKA «YIOBJIETBOPUTENBbHO (3)» BBICTABIACTCS CTYAGHTY 1O pe3yJbraTaM KOHTPOJbHBIX,
CaMOCTOSATENIBHBIX paboT M TECTOB, a TAaK)Ke, €CIM BO BpeMs OTBETA HK3aMEHAIMOHHOTO OHJeTa OH
MoKa3aJl Pa3pO3HEHHBI XapakTep 3HAHWH, HEIOCTATOYHO IpaBHIbHBIE (POPMYIHPOBKH 0a30BBIX
MOHATUHN, HAapyIIEHUE JIOTUUYECKOH MOCIEN0BaTENbHOCTH B U3JI0KEHUU IIPOTPaMMHOIO Marepuasia, HO
OpH 3TOM OH BJAJACET OCHOBHBIMHM pa3aeiamMu y4eOHOH mNporpamMMmbl, HEOOXOOUMBIMH IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

OLICHKA «HEYIOBJIECTBOPUTENHHO (2-1)» BBICTABISETCS CTYIEHTY IO pE3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOSATENIBHBIX paboT M TECTOB, a TAaKXke, €CIM BO BpeMs OTBETa HK3aMEHAI[MOHHOIO OWieTa, OH
MoKa3aJ, YTO HE 3HaeT OOJbLIEH YacTH OCHOBHOIO COIEpKaHHs Y4eOHOW MpOorpaMmbl TUCLMILIMHBI,
J0IycKaeT rpyOble ommMOKM B (HOPMYIMPOBKAX OCHOBHBIX IOHSATHH IUCHUIUIMHBI M HE YMEeT
HCIOJIB30BaTh MOyYEHHBIC 3HAHUS MIPU PELICHUH THIIOBBIX MPAKTHUECKUX 3a/1a4.

5. MeTonuueckne MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu nmpoBenennu yctHoro nuddepeHunpoBaHHOTO 3a4eTa o0ydaromemycs npegocrasisercsa 60 MUHYT
Ha 1oAroToBKy. Ompoc ofyuaromierocs mo OuWjeTy He IODKeH MPEeBBINIaTh JBYX aCTPOHOMHUYECKUX
4acoB.

Bo Bpemsi mpoBenenus auddepeHIMpPOBAHHOrO 3adyeTa IPU IOJArOTOBKE OTBETOB Ha OWJIETHI
oOydaromuecs: MOTYT TIOJIb30BAaThbCS MPOTPaMMOM JUCHMIUIMHBI, KOHCIEKTaMH JIEKIHH M J000i
JIPYrOW JIUTEPATyPOU.
Bo Bpems mpoBenenust aupGepeHINPOBAHHOTO 3a4eTa MPH OTBETe OOYYaIOUIEToCs Ha BOIPOCHI IO
OnieTy Wi IO IporpaMMe AWUCIMIUIMHBI OH HE MOXKET IOJIb30BAaThC KOHCIIEKTaMHU JICKIUH U 000
JPYTOM JTUTEpaTypo.



