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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 12 ot « 14 » 7 2018 r
JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JUCHUIIMHBI COCTaBJIIEHA C Y4YeToM TpeboBaHWil deaepaaTbHOro
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (crnenuanbHocTH) 11.05.01 PaamosnekTpoHHBIE CHCTEMBI U KOMIUICKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccMoTpeHa u ogodpeHa Ha 3acenanuu kadenper PTC « 26 » ampens 2018  rona,
npotokon Ne 9
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panuotexunueckux cuctem (PTC) . O. Hoznpesatbix
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
03HAKOMUTH CTYIEHTOB C METOJIOJIOTHEH U 0COOCHHOCTSIMH MIPOSKTHPOBAHUS CUCTEM U NTPUBUTH
HAaBBIKH CUCTEMHOTO MOAX0/a MPU MPUHATUUA TEXHUUYECKUX PEIICHUMN.

1.2. 3agaun TMCHMIIHHBI
—  BBINIOJIHEHHE KYPCOBOTO MPOEKTA M0 HECTAHIAPTHBIM 3aJaHUSIM

2. Mecto aucunniimabl B ctpykrype OITIOII

Hucnunmuna «Cuctemorexuukay (b1.B.O/1.12) otHOCcuTCs K Giioky 1 (BapuaTuBHAs 4acTh).

[TpeamecTByIOMUMY ~ TUCHMIUIMHAMY, (QOPMHUPYIOUIMMH  HavyajdbHbIE 3HAHUSA, SBISIOTCS:
AHTEHHBIE pEIIeTKH KOCMHUYECKUX KOMILIEKCOB, BBeaenue B cnenuanbHocTh, KoHcTpykimu
KOCMMYECKMX  ammaparoB, Kocmuueckue  CHUCTEMbl  JUCTAHLMOHHOTO  30HAMPOBAaHUSA U
panuoMoHuTOpHHra, KocMuyeckue cucteMsl CBsI3UM U IoOanbHOro nosuinuonupoBanus GPS, OcHoBbI
KOMITBIOTEPHOTO  NPOEKTHUPOBAHUS W MOJEIMPOBAHHUS  PAJUODIEKTPOHHBIX  CpelacTB, (OCHOBBI
KOHCTPYMPOBAaHUS M TEXHOJOTMM IPOU3BOJACTBA PAJUONIEKTPOHHBIX CpeAcTB, OCHOBBI TEOPHH
PaZMOJIOKAlIMOHHBIX CHUCTEM M KOMILUIEKCOB, OCHOBBI TEOPUM PATUOHABUTALMOHHBIX CHCTEM H
KOMIUIEKCOB, OCHOBBI TE€OPHM PaJMOCHCTEM U KOMIUIEKCOB yrpaBiieHHs, OCHOBBI TEOPHUHM CUCTEM U
KOMIUIEKCOB PaZHOdIEKTPOHHON O0pbObI, [IpakTnka mo momydeHuro NmpoeCCHOHAIBHBIX yYMEHHUH |
omnbITa npoeccuoHanbHOl AedarenbHOCTH, [Ipenauniaomuas npaktuka, [IpoekTupoBanue paguocucTeMbl
(I'TTO-1-6), Cucrembl ynpaBieHMsT M KOHTPOJII KOCMMYECKMX anmaparoB, Crarucruyeckas
panuorexHuka, CrarucTuyeckas TeOpUs PaAJAMOTEXHUYECKUX CHUCTeM, Teopus BeposATHOCTEH U
CTaTHUCTHKa B paguodiekTpoHuke, YcrpodictBa CBY u antennsl, LludpoBas oOpaboTka CHUTHANIOB,
[Mudpossie ycTpoiicTBa U MUKPOIIPOLIECCOPBI, DIEKTPOIUHAMHUKA.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUSI IMCUUTLIHHBI

[Iponecc n3yyeHus QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIINX KOMIETECHITUI:

— TIIK-4 cnocoGHOCTRIO BBIOMpaTh ONTHUMAJIbHBIE IPOEKTHBIE PELICHHs Ha BCeX JTamax
IIPOEKTHOTr'0 MpoLecca;

— IIK-5 cnocoOHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE MAKEThl IMPUKJIAJHBIX IPOTrpaMM JUIs
CXEMOTEXHHUYECKOTO MOJICITMPOBAHUSI aHAJIOTOBBIX M IM(PPOBBIX YCTPOWCTB, YCTPOMCTB CBEPXBBICOKMX
gactoT (CBY) u aHTeHH;

— ITICK-8.2 cnocoOHOCTBIO pa3pabarbiBaTh CTPYKTypHble M (DYHKIIMOHAJbHBIE CXEMBbI
ParMO3IEKTPOHHBIX CUCTEM KOCMUYECKUX KOMILIEKCOB;

— TICK-8.3 crnocoOHOCThIO MCHONB30BaTh METOJbI ONTUMHU3ALUU PAJIUOIEKTPOHHBIX CHUCTEM
KOCMHUYECKHX KOMILUIEKCOB;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYaroIUACs TOJKEH:

— 3HAaTh CHocoObl cOopa, 00pabOTKM, aHAM3a W CHCTEMATHU3allid HayYHO-TEXHHYECKON
WHGOPMAIINH; * MPUHIUIBI U METOIAMKY ICKU3HOTO CHCTEMHOTO MPOCKTHPOBAHUS CHUCTEM; * OCHOBHEIC
MOJIOXKEHUS] TEOPUH UTP; * OCHOBHBIE MOJIOXKEHUS cTaHAapToB Ha BeinonHeHne HUP u OKP.

—  yMeTh pa3padaThiBaTh MareMaTH4YeCcKHe MOJENH M MCIONb30BaTh UX Ui aHAlN3a U CHHTE3a
CHCTEM; * IJIAHWPOBATh J1a0OpaTOpHBIE M HATYPHBIC AKCIIEPHUMEHTHI; * pa3padarbiBaTh CTPYKTYpPHBIE H
(YHKIIMOHAIbHbBIE CXEMbI CHCTEM U KOMIUIEKCOB;

—  BJIaJIeTh CUCTEMHBIM TIOXO/IOM MIPH aHAJIN3€ M ONTUMAIBHOM MTPOSKTHPOBAHUN CHCTEM

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTapisieT 4.0 3aueTHBIX €IWHUIBI U TpE/CTaBleHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

10 cemectp
AynuTOpHBIE 3aHATHS (BCETO) 60 60
Jlexnun 16 16
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[IpakTrueckue 3aHATHS 32 32
KoHTpoink camocTosTenbHOM padoThl (KypCOBOM MPOEKT / 12 12
KypcoBasi paboTa)
CamocrosiTenbHas paboTa (Bcero) 84 84
[IpopaboTka JIEKITMOHHOTO MaTepuasa 28 28
[TonroroBka K MpakTHYECKUM 3aHATHSAM, CEMUHApaM 56 56
Bcero (6e3 ax3ameHa) 144 144
OO61mas Tpy10eMKOCTb, 4 144 144
3auetHbie EquHuITBI 4.0 4.0
5. Conep:xanue JTUCUMIIIIMHBI
5.1. Pa3zgeqbl AMCHUILIMHBI U BUABI 3AHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Tabnuma 5.1 — Pa3nensl AUCHUIUIMHBI M BUJBI 3aHATHA
Bcero
Mpac. KIVKP, Cam. yacoB = Dopmupyemsl
Hazpanus pa3aenoB IUCHUTUTHHBI Jlek., u (6e3 e
3aH., 4 q paob., 4
9K3aMe KOMIICTCHIIHH
Ha)
10 cemectp
1 BBenenue 2 4 12 9 15  IIK-4, IIK-5,
I1CK-8.2,
[1CK-8.3
2 BHenrHee NpoeKTUPOBaHHE 6 24 36 66  IIK-4, IIK-5,
pamuocucreM I1CK-8.2,
[1CK-8.3
3 BayTpeHHee MPOEKTUPOBAHUE CUCTEM 6 4 27 37  TIK-4, IIK-5,
[1CK-8.2,
I1CK-8.3
4 3akntouenue. COBpeMEHHbIE 2 0 12 14  TIK-4, IIK-5,
TEHJICHIIUU B PA3BUTHHU PATUOCUCTEM TICK-8.2,
[1CK-8.3
Wroro 3a cemectp 16 32 12 84 144
Hroro 16 32 12 84 144
5.2. Conep:kanue pa3aejioB THCHUILINHBI (110 JIEKIHAM)
Coxeprkanue pa3iesioB TUCHUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TaduIe 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKITUSIM)
Hasparms pasienos Coneprkanue pa3ienoB TUCHUIUIUHEI (0 Tpymnoemkocts, dopmupyemsbie
JICKITHSIM) q KOMITETEHITUT
10 cemectp
1 BBenenune [Ipenmer u cogepkanue Kypca. OCHOBHBIE 2 IIK-4, TIK-5,
MIPU3HAKUA COBPEMEHHBIX PaJHOTEXHUYECKUX I1CK-8.2,
cucteM. OCHOBHBIE IPOOJIEMBI ITPU I1CK-8.3

poekTupoBanuu. [IpuHIHIBI
MIPOEKTUPOBAHUSL. DTAIlbl U pa3/ieibl
IIPOEKTUPOBAHHUS, UX COJAEPKaHUE. 3asiBKa
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2 Buenruee
MIPOCKTUPOBAHHE
pamuocucreM

Ha pa3paboTKy, TEXHUYECKOE 3a/IaHue,
TEXHUYECKOE MPEATIOKEHUE, ICKUZHBIN
MIPOEKT, TEXHUYECKUN MPOEKT, U3TOTOBJICHHE
OIBITHOTO 00pa3Ia, UCTIBITaHuUs, pa3padoTKa
paboueii JokyMmeHTanuu. BHemnHee u
BHYTpPEHHEE MPOCKTUPOBAHHE.

Htoro

ITocTanoBka 3amaun. OnMCaHUEOKPYKEHMUS,
TOYKa 3pEHHUS, 00JIaCTh TOMYCTUMBIX WU
JKEJIATEIbHBIX PELICHUN, KPUTEPUIA

s dexTuBHOCTU. TpeOOBaHUS K KPUTEPHUIO
s dexkTuBHOCTH. Maremarndeckas MOJeIb
(meTom). Buabpl Mmoneneit: sxecTkue u
BEPOSITHOCTHBIC, aHATUTUYECKUE U
yucieHHsle.Vcnonb30Banne Mosene.
IInanupoBanue sxcnepuMenTa. Llens
HKCIEPUMEHTOB. ICTOUHUKHU JaHHBIX:
WU3MEPEHHUSI, IOKYMEHTBI, OECe/Ibl, TMUHOE
yuactue. JlJaboparopHbie SKCIIEPUMEHTHI U
9KCIIEPUMEHTHI B HATYPHBIX YCIOBUSX.
Oco0eHHOCTH, yYUTHIBAEMBIE MIPU
IJITAHUPOBAHUH DKCIIEPUMEHTA.
Pemnpe3enTaruBHOCTH BEIOOPKHU.
[IpenBaputesbHBIN 1 OCHOBHOM
skcriepuMeHT. CriocoObl UCKITIOYSHHS UITU
YMEHBIIECHUS CUCTEMATUYECKUX
norpemrHocTeld. KoHTponbHbie
AKCIEPUMEHTHI. THUIHYHBIC OIUOKU TIPH
TUTAaHUPOBAHUHM dKcriepuMenTa. O6paboTka
pe3ynbTaToB sKcnepuMenTa. [lpencrasnenue
CIly4aiiHbIX JaHHBIX. BeIOOp mapameTpoB
annpokcumupyromux ¢pyHkiui. Cnocod
HAaUMEHBIINX KBAJPaTOB U METOJ
MakcuMyMa npasaonono6us. [Iposepka u
KPUTEPUU COOTBETCTBUS. 3a1a4u
JUCIIEPCUOHHOTO aHaJIn3a.

HUroro

TIK-4, TTK-5,
TICK-8.2,
MICK-8.3

3 BuyTtpeHHee
POEKTUPOBAHNE
CUCTEM

[IpoekTupoBaHue eAMHUYHON HUTH.
[Topsnok npoexktupoBanus. [Ipororun,
ONTUMU3ALNS U JIETaTUPOBKA.
[IpoekTupoBanue 0OJBIION HATPY3KH.
Tepmunonorus u 3anaun. O600IIeHHAS
cxema. CTaTuCTHYECKOE OINKCaHNE
MOCJIEI0BATENBHOCTH BXO/I0B. 3aKOHbI
pacrpeneneHus BpeMeHn 00padoTku. Buabt
ouepenet. CpeaHsis JyiMHA O4epeu U
cpeaHee BpeMsi oxxunanus. Jpyrue
CTaTUCTHUYECKHE XapaKTEPUCTUKH JJINHBI
o4Yepend U BpEMEHHU OXKHJIaHUsI, Tpedyemast
e€MKOCTh HakomuTens (OydepHoro
ycTpoiicta).CocTsi3aTenbHOE
MIPOEKTUPOBAHUE. 3a7]aul COCTI3ATEIBHOTO

CornacoeaHa Ha noptane Ne 25322

[1K-4, T1K-5,
I1CK-8.2,
I1CK-8.3




MIPOEKTUPOBAHUS U OCHOBHBIE TIOHATHUS
Teopuu Urp. TepMUHOIOTUS U IPUHATHE
pelIeHni MPUMEHUTEIBHO K
paauorexHudeckum cucremam. [Ipumenenue
MPUHIIMIIA MUHUMAKCA.

Htoro
4 3akiroueHue. CoBpeMeHHbIC TCH/ICHIIUU B Pa3BUTHH 2 I1K-4, IIK-5,
CoBpeMeHHbIe paguocucTemM IICK-8.2,
TCH/ICHLIMH B PA3BUTHH |y o 2 I[1CK-8.3
pamuocucreM
Hroro 3a cemectp 16

5.3. Pazpesbl AMCHUILUIMHBI U MEKINCHUIIMHAPHBbIE CBSI3U € 00eceYBAKINMMU (MPeabIAY IIIMMH)
U o0ecnieynBaeMbIMU (IMOCIEAYIOIIUMH) JTUCHUILIHHAMHA
Paznmensl MUCIUTUIMHBI U MEXIUCHIUIUTMHAPHBIC CBSI3U ¢ O0CCIICUUBAIONTUME (TIPEIBITYITUMHI) U
obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHM TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Paznenbl IUCHUIUIMHBL M MEKIUCLUILIMHAPHBIE CBSI3U

Ne paznenoB gaHHON AMCUUIIIMHBL, 7151 KOTOPBIX
HE00X0IMMO H3ydeHHe 00eCeunBaoLUX U
Haumenosanue curiiy 00eCIeYrBaeMbIX TUCIUILTHH
1 2 3 4
[IpenmecTByromMe TUCIUTLTAHBI
1 AHTEHHBIE PEIIETKH KOCMUYECKUX KOMIUIEKCOB +
2 BBenenue B CEUAIBHOCTh +
3 KoHCTpyKIIMH KOCMUYECKHUX alllapaToB +
4 KocMuyeckre CUCTEMbI IUCTaHLIMOHHOTO +
30HJIUPOBAHUS U PATUOMOHUTOPUHTA
5 Kocmuueckue cucTeMbl CBS3U M I00aIbHOTO +
nosuuonruposanusa GPS
6 OCHOBBI KOMITBIOTEPHOTO TPOEKTUPOBAHUS U +
MOJICJIMPOBAHUS PAJUOAIEKTPOHHBIX CPEJICTB
7 OCHOBBI KOHCTPYHUPOBAHHS M TEXHOJIOTHH +
MIPOU3BOJICTBA PAUOIEKTPOHHBIX CPEJICTB
8 OCHOBBI TEOPUHU PAANOIOKAITMOHHBIX CUCTEM U +
KOMITJIEKCOB
9 OCHOBBI TEOPUH PATUOHABUTALIMOHHBIX CUCTEM U +
KOMIIJIEKCOB
10 OcHOBBI TEOPHUH PATHOCUCTEM U KOMILJIEKCOB +
yIpaBICHUS
11 OCHOBBI TEOPUH CUCTEM U KOMILIEKCOB +
PaTuodIEKTPOHHON 60PHOBI
12 IlpakTuKa 1o moIy4eHHIO MPOoQeCcCHOHATHHBIX
YMEHUH U OMbITa MPOpECCUOHATIEHOM +
JeATEIbHOCTH
13 IlpenauninoMHasl mpakTHKa + + + +
14 TIpoektupoBanue paguocuctemsl (I'TIO-1-6) +
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15 Cucremsl ynpaBieHHsl U KOHTPOJIS
KOCMUYECKHX alapaToB

16 Cratuctuueckas paauoTeXHUKa +

17 Craructuyeckas TEOpHUs pagUOTEXHUYECKUX
cucTeM

18 Teopusi BEpOSTHOCTEM U CTAaTUCTUKA B
PaaMOIEKTPOHUKE

19 Yerpoiictea CBY u anTeHHBI +

20 Hudposas 06paboTKa CUTHAIOB +
21 Hudposbie ycTpoHCTBAa 1 MUKPOIIPOLIECCOPHI +

22 DneKTpoAuHAMHUKA +

5.4. CooTrBeTcTBHE KOMIIETEHIIM, GOPMUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0OB 3aHATHI
CootBercTBUE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCLHMILIMHBI, U BHJIOB 3aHITUN
IIpeJICTaBIeHO B Tabnuue 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETCHUUH, (GOPMUPYEMBIX NpPU HM3YYCHHH JUCUUIUIMHBI, U BHUIOB
3aHATUU

Komneren Buasl 3anaruit
nuu Jlex. [Ipak. 3an.  KCP (KII/KP)  Cawm. pa6.

[1K-4 + + + + KonrtposnpHas pabora,
Ox3ameH, Koncnekr
CaMOIOATOTOBKH,
CobecenoBanue, 3ammura
KYpPCOBBIX IPOEKTOB /
KypCOBBIX pa0oT, 3ayer,
Pacuernas pabora, Tecr,
OTt4er o KypcoBoMy
IIPOEKTY / KypcoBoii padore,
OTueT no NpaKTHYECKOMY
3aHSTHIO,
JuddepenunpoBaHHbIi
3aueT

@DOpMBI KOHTPOJIA

ITK-5 + + + + KonrtponpHhas pabora,
Ok3ameH, Koncnekr
CaMOTIOATOTOBKH,
CobecenoBanue, 3ammura
KYpPCOBBIX TPOEKTOB /
KypPCOBBIX pa0oT, 3ayer,
Pacuernas pabota, Tecr,
OTt4er o KypcoBoMy
MPOEKTY / KypCOBOM padoTe,
OTueT Mo NpaKTUYECKOMY
3aHSTHIO,
JuddeperunrpoBaHHbIi
3aueT
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I1CK-8.2 +

T[1CK-8.3 +

KonTpomnsHas pabdora,
Ok3ameH, Koncnekr
CaMOIIO/ITOTOBKH,
CobecenoBanue, 3ammra
KYpPCOBBIX ITPOEKTOB /
KypCOBBIX pa0oT, 3ayer,
Pacuernas pabota, Tecr,
OTuer 1o KypcoBOMY
MIPOEKTY / KypCOBOM padorte,
OTuer 1o MpaKTUIECKOMY

3aHATHIO,

JuddeperunpoBaHHbII

3a4eT

KontposnpHas padora,
Ox3ameH, KoHCIIekT
CaMOIIOJTOTOBKH,
CobecenoBanue, 3ammra
KYpPCOBBIX IPOEKTOB /
KYpPCOBBIX pa0oT, 3a4erT,
Pacuernas pabora, Tecr,
OT4er 1o KypcoBOMY
MIPOEKTY / KypcoBO padoTe,
OT4er 1o MPaKTHIYECKOMY

3aHATHIO,

HuddepennmpoBaHHbIi

3a4cT

6. UnTepakTuBHBIE MeTOAbI U (OPMBI OPraHU3AIUMN 00yYeHUS
He npenycmorpeno PVYIIL.

7. JlabopaTropHble padoThI

He npenycmorpeno PYIIL.

8. IlpakTHyeckne 3aHATHA (CEMHUHAPDI)
HanmeHoBaHue nMpakTHUECKUX 3aHATUH (CEMHHApOB) MpuBeieHo B Tabnuie §.1.
Tabnuua 8.1 — HaumeHoBaHMe MpakTUUECKUX 3aHATUN (CEMUHAPOB)
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HanmeHnoBanne mpakTHUECKHUX 3aHATHI Tpynoemkocts, Dopmupyembie
HasBanus paznenos
(cemHrHapoB) q KOMIICTCHITUU
10 cemectp
1 BBenenue Onucanne paguoTeXHUYECKOU 4 I1K-4, IIK-5,
cucreMmbl.(Ha3Banue, 1iens 1 Ha3HaYCHUE, I1CK-8.2,
NPU3HAKY U (PYHKIMH CUCTEMBI, IOKa3aTeNIn I1CK-8.3
Ha3Ha4Y€HUs, KpUTepui 3PPEeKTUBHOCTH)
Htoro
2 Bremaee CocraBienne TexHU4YecKoro 3aaanus.(Meton I1K-4, TIK-5,
MPOEKTUPOBAHUE peann3alnm, ONUCAHUE CUCTEMBI B IIEJIOM, I1CK-8.2,
pamuocucteM YKpYITHEHHAas1 OJIOK-CXeMa CHCTEMBI, I1CK-8.3
OIMCaHME MOACUCTEM, TAKTHKO-TEXHUUCCKUE
TpeOoBaHU)
OkpyxeHue cucreMbl. BHelHNEe yClIoBHs. 8
(XapakTepucTrKa yCIOBUHN dKCILTyaTalliH,
OCHOBHBIE HAMPaBIIEHHUS, TT0 KOTOPHIM
HE00XOMMO MPOBEJCHIE IKCIIEPHUMEHTOB)
8




Maremaruueckas mojaenb. [InmanupoBanue 8
skcniepumenTa. ([lepeueHs BXOIOB U
BBIXOJIOB C UX 0003HAYEHUSIMU U
KOJIMYCCTBCHHBIMHU XapaKTepI/ICTI/IKaMI/I-
pasMepHOCTAMHU, (HOPMYIIbHAs CBS3h BXO/IOB
1 BBIXOI0B I/I/ NN UX CTATUCTUYCCKUX
XapaKTEPHUCTHK, TUTAHUPOBAHUE

HKCIIEPUMEHTA)

Utoro 24
3 BuyTtpenHnee Maremaruueckas Mozens. [InanupoBanue 4 I1K-4, TIK-5,
MIPOCKTUPOBAHHE skcriepuMenTa. (IlepeueHp BX0O0B 1 I1CK-8.2,
CUCTEM BBIXOJIOB C UX 00O3HAYCHUSIMH U I1CK-8.3

KOJIMYECTBEHHBIMU XapaKTEPUCTUKAMH-
pasMepHOCTAMHU, GOPMYITbHAS CBS3b BXOJIOB
Y BBIXOJIOB W/WJI VX CTaTHCTUYCCKHUX
XapaKTEePUCTHK, IJIAHUPOBAHHE
AKCIIEPUMEHTA)

Hroro 4

Hroro 3a cemectp 32

9. CamocTosiTesibHasi padoTa
Bunsl camocrositensHOM paboThI, TPYAOEMKOCTh U POPMHUpPYEMbIe KOMIIETEHIIUH MPECTABICHbI B
tabmuie 9.1.
Tabmuua 9.1 — Bunel caMocTosTenbHON PabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIETCHIIHH

Bunel camocrostensHoli | TpynmoeMkocTs, Popmupyembie

HasBanus paznenos ®opMbl KOHTPOJIS

padoThI q KOMIIETEHIUN
10 cemectp
1 BBenenue IToaroroBka k 8 I1K-4, TIK-5, Juddepenumporan

MPAKTUYECKUM 3aHATUSIM, IICK-8.2, HbBIH 3a4eT, 3aver,

ceMuHapam I1CK-8.3 3amuTa KypcoBbIX

[TpopaboTka 1 MPOEKTOB / 5
K BBIX T

JICKIIMOHHOT'0 MaTepHaia ypeo pabort,
Koncnekr

Hroro 9 CaMOIIOATOTOBKH,
KontponpHas

pabora, OTyeT mo
KYpCOBOMY MPOEKTY
/ KypcoBoii paborte,

Otuer no
MIPAKTHYECKOMY
3aHATHIO, PacueTHas
pabora,
CobecenoBanue,
Tecr
2 Buemnee [Tonroroska k 24 [1K-4, T1K-5, JuddepenunpoBan
IIPOEKTUPOBAHUE MIPAKTUYECKUM 3aHATHUSM, I1CK-8.2, HBIN 3a4eT, 3a4er,
pPaguoCuCTEM CeMUHapaMm I1CK-8.3 3amuTa KypcoBbIX
[Tpopabotka 12 MPOEKTOB /
JEKIMOHHOIO MaTepuasna KypCoBBIX pabor,
Koncnekr
Hroro 36 CaMOIIOATOTOBKH,
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KonTtponbHas
pabora, Otyer 1o
KYpCOBOMY TPOEKTY
/ KypcoBoii pabote,
Ortuer no
PAKTUIECKOMY
3aHsATHIO0, PacueTHast
pabora,
CobecenoBanue,
Tecr

3 BuyTpeHHee
MIPOCKTUPOBAHUE
CUCTEM

4 3akiroueHue.
CoBpeMeHHbIE
TEHJICHIINU B
pa3BUTHHI
pamuocucteM

Hroro 3a cemecTp

IToxroroska k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapam

[IpopaboTka
JIEKIIMOHHOTO Marepuaa

Hroro

[IpopaboTka
JIEKIIMOHHOTO Marepuaa

24

27

12

Hrtoro

12

84

[1K-4, T1K-5,
I1CK-8.2,
I1CK-8.3

TIK-4, TTK-5,
TICK-8.2,
TICK-8.3

Huddepenunporan
HbBIH 3a4eT, 3ayer,
3amuTa KypcoBbIX
MIPOEKTOB /
KYPCOBBIX PaboT,
Koncnekr
CaMOIIO/ITOTOBKH,
KonTponbHas
pabota, Otyer no
KYPCOBOMY TPOEKTY
/ KypcoBoii pabote,
Otuer o
MPAKTHYECKOMY
3aHATHIO, PacueTHas
pabora,
CobecenoBanue,
Tecr

JuddepennupoBan
HBIM 3a4eT, 3a4erT,
3amuTa KypcoBbIX
MIPOEKTOB /
KYpCOBBIX padoT,
Koncniekr
CaMOTIOAATOTOBKH,
KontponpHas
pabota, Otyer no
KYpCOBOMY TPOEKTY
/ KypcoBoii pabore,
Otuer no
MPAKTUYECKOMY
3aHATHIO, PacueTHas
pa0ora,
CobecenoBanue,
Tect

Hroro

84

10. KypcoBoii npoekT / kKypcoBasi padora
TpynoeMKoCTb ayAUTOPHBIX 3aHATUNH U (OpMUPYEMble KOMIETEHIIMM B paMKax BBIIOJHEHUS
KypCOBOTO MPOEKTa / KypcoBO# paboThI mipencTaiensl Tadmuie 10.1.

CornacoeaHa Ha noptane Ne 25322
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Tabmuma 10.1 — TpymoeMKoCTh aymUTOPHBIX 3aHATHH W (opMUpyeMble KOMIIETEHIMH B paMKax
BBITIOJIHEHHSI KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

o Tpymoemkocth, @DopMUPYEMBIC
HaumeHnoBaHue ayTuTOPHBIX 3aHATUI PYA pMHDY
q KOMITETEHIIUU
10 cemectp

[IpoekTupoBaHuE BBIMOIHAETCS 110 UHMBUIYAJIbHBIM 3aJIaHUSM 12 I1K-4, IIK-5,
UIIOJ] UH/IMBUTyaIbHBIM PYKOBOJICTBOM (KaK MpaBUiIo, HE Ooliee I1CK-8.2, [ICK-
3CTyIEHTOB Ha OHOTO PYKOBOIUTEIISA). 8.3
Hroro 3a cemectp 12

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:
— [J PapnonokanmoHHas CTaHIUS JalbHEr0 OOHAPY>KEHHUS CaMOJIETOB.
— [J PapnonokanmoHHas CTaHIUS HABEIECHUS U LieJIeyKa3aHuUsl.
— [ PagmonokarioHHast CTaHIUS C CHHTE3UPOBAHHOM alepTypoil aHTEHHBI.
— [ JIByXIO3UIIMOHHAs PaIuOJIOKAIIIOHHAS CUCTEMA.
— [ PanguonaBuranmoHHoOe ycTpOMCTBO KOCMUYECKOTO annapara.
— [ IuddepenuanbHoe paJioHABUTAIMOHHOE YCTPOUCTBO armaparyphbl OTpeOHTeIIsI
— cucremsl [ITTOHACC.
— [ KoppensinnoHHO-3KCTpeMalbHasi CUCTEMa HaBUTallMK JIETaTeIbHOIO anrmapara.
— [J Ilone3nas Harpy3ka KOCMHYECKOTO ammapara MOHUTOPUHIA 3eMHOM TOBEPXHOCTH.
— [J Cucrema OnurkHel HaBUTauy JUist 00ecreueH st 0Ca Kl CaMOJIETOB.
— [ Camonertnas PJIC ¢ ADAP.
— [J Cucrema paiOTEXHUYECKOH pa3BeaKH.
—  [J da3oBslii paguoneneHraTop.
— [ MoHOUMITYIbCHBIH aMIUTUTY/IHBIN TIEJICHTaTop.
—  [J AnanTuBHas IIHUPOKOIIOJIOCHAsS CHCTEMa ISl «posi» HaHocIyTHHKOB CubeSat.
—  [J JIByXCTOpOHHSISI IIUPOKOIIOJIOCHAsI CHCTEMa CITyTHUKOBOH ¢Bsi3u ctannapra DVB-RCS.
— [J Cucrema CIyTHUKOBOM CBSI3H JJIsI TOJIBOAHOTO poOoTa

11. PeiiTuHroBasi cucreMa /1Jisi OLEHKH yCIeBaeMOCTH 00y4aro M XCsl

11.1. BanabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — baniapHbIe OLIEHKH 7Sl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHBIN
. MaxkcuManbHbIN MaxkcuManbHbI
DneMeHThI y4eOHOM OaJi 3a nepuos Bcero 3a
O6amn Ha 1-yto KT ¢ Gan 3a nmepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl cemecTpa
10 cemectp
JuddepenunpoBaHHbIN 10 10
3a4eT
3aver 13 13
3ammra KypcoBbIX 20 20
MIPOEKTOB / KypCOBBIX
pabor
Koncmexr 2 2 2 6
CaMOMOATOTOBKH
KonTponbhas pabota 5 5
OT4er 1o KypcoBOMY 20 20
IPOEKTY / KypcOBOM
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pabore

OTueT 1Mo NpaKTUYECKOMY 5 5 10
3aHSTHIO

Pacuernas pabora 5

CobecenoBanue
Tect 2 2 2

Hroro makcumym 3a 9 39 52 100
HIEPHO]

Hapacraromum urorom 9 48 100 100

11.2. Ilepecyer 0aJ1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6amIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUYKH MpecTaBiieH B Tadbmie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOYKU

banibl Ha 1aTy KOHTPOJIBLHON TOYKH OrneHka
> 90% ot MakcuManbHON cyMMbl OaioB Ha aaty KT 5

Ot 70% no 89% ot makcumabHOM cymMmbl OaisioB Ha garty KT

4
Ot 60% 10 69% ot MmakcumanbHON cymMMbl OaisioB Ha fgaty KT 3
2

< 60% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. [lepecyer cymMmMbl 02/UI0B B TPAAMIMOHHYI0O M MEKITYHAPOJAHYI0 OLIEHKY
[TepecueT cymmbl 6alJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpECTaBlIeH B TaOIHIle

11.3.
Tabmuua 11.3 — [Iepecuer cymMMBbl 0aiioB B TPAJUIIMOHHYIO H MEXKAYHAPOAHYIO OLICHKY

Hrorosast cymma Ganos,

Onenka (I'OC) YYHUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoporiio)

4 (xopor1o) (3a4TeHO) 75 -84 C (xopormro)
70-74
65 - 60 D (ynoBneTBOpUTENHHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (HOCpeiCTReHHO)
2 (HeynoBeTBOPUTEIBHO) (HE Huxe 60 6annos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YueOHO-MeTONMYECKOe H HH(POPMALIMOHHOE 00ecTedeHue TN CUUIIIMHbI

12.1. OcHoBHas1 JUTEpaTypa
1. Cucremorexnuka. [IpoekTUpoBaHHE PaTUOTEXHUYECKUX CHCTEM [DJIEKTPOHHBIA pecypc]:
YueOnoe nmocobue Kypc nekuuii, KOMIBIOTEPHBIN MPAKTUKYM, KOMITBIOTEpHBIC JTA00paTOpHBIE pabOTHI U
3aJlaHlE€ Ha camMocCTosATeNbHYI0 pabory / lommkoB A. M. - 2018. 543 c. - Pexumm pgoctyma:
https://edu.tusur.ru/publications/7297 (nara oopamenus: 16.08.2018).

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. Cumuny, M. I1. Cuctemorexnuka : yueoHoe mocodue / M. I1. Cunmy, E. H. Pribanka ; pea. M.
I1. Cunny ; denepanbHOe areHTCTBO 10 00pa3oBaHMI0, TOMCKHI rOCy1apCTBEHHBIH YHUBEPCUTET CUCTEM
yIIpaBJIeHUS ¥ paanodaeKTpoHuKH. - Tomck : TYCVYP, 2007. - 242 (manuune B 6unbmmorexke TYCYP - 100
9K3.)
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12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYEeCKH e MOCo0U s

1. CucremorexHukKa [DNEKTpOHHBIH pecypc]: MeToaudeckne yKazaHus IO KypCOBOMY
npoektupoBanuto / [omukoB A. M. - 2018. 24 c. - Pexxum noctyna: https://edu.tusur.ru/publications/7305
(mara obpamienus: 16.08.2018).

2. Cucremorexnuka. IIpoekTupoBaHHe paJMOTEXHUYECKUX CHUCTEM [DJEKTPOHHBIN pecypc]:
YuebHoe nmocobue Kypc nexiuii, KOMIbIOTEPHBIH MPAKTUKYM, KOMIIBIOTEPHBIE JTa00opaTopHbie padOThl U
3aJlaHue Ha CaMOCTOsATeNbHYIO padoty / lommkoB A. M. - 2018. 543 c. - Pexum pgocryma:
https://edu.tusur.ru/publications/7297 (nara oopamenus: 16.08.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS 151 JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJUI0B

Y4ueOHO-MEeTOANYECKHE MaTePHaiIbl JUIS CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuXcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
a/lalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbS M BOCIIPUATHS HH(OPMALIHH.

JI1s1 JIMI ¢ HApYUIEHUSIMM 3PeHuUst:

- B ()OpME IEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOW (hOpMe YBETUUCHHBIM MIPH(TOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. IlpodeccuonabHbie 0a3bl JAHHBIX M HHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
1. www.elibrary.ru
2. uisrussia.msu.ru

13. MarepuaibHO-TEXHHYECKOE 00ecneyeHue TUCHMILINHBI U TpedyeMoe MPporpaMMHoe
o0ecreyenue

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrPaMMHOe o0ecredeHue I JTeKIUOHHBIX 3aHATHI
I[J'If[ IMPOBCACHHUA 3aHATHI JICKOIMOHHOI'O THIIA, T'PYIIIOBBIX W WHAWBUAYAJIBHBIX KOHCyJ'II:T&IIHfI,
TEKYIIEro KOHTPOJS U MPOMEKYTOYHOM aTTeCTallMU MCHONb3yeTcs yueOHash ayAUTOpHUsS C KOJMYECTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000pynoBaHHas JTOCKOM M CTaHAApTHON yueOHOM Mebemnbio. MeroTcs
JEMOHCTPAIIMOHHOE O0OpyIOBaHME M Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIEeUnBaIOIINE TEMaTHYECKUE
WITIOCTPALUH 110 JICKIIHOHHBIM pasjiesiaM TUCIUIIIHHBI.

13.1.2. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecredeHue I MPAKTHYEeCKUX 3aHATHI

Jlaboparopus paauo371eKTPOHHBIX CUCTEM Iepeadu HHPOopMaIiu

yueOHasi ayAUTOpHs Ui NPOBEIEHHs 3aHATUI MPAKTUYECKOTro THMA, ydeOHas ayquTopus A
MIPOBEJICHUS 3aHATUHN J1a0OpaTOPHOIrO THUIA, MOMEIIEHUE I KYpCOBOTO IMPOEKTUPOBAHUS (BBIMOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuna, a. 47, 401 ayx.

Onucanue uMmeroIerocs 000pyI0BaHUs:

- Kommerotep (8 mit.);

- MonwuTtop (19”7 SAMSUNG 1730S) (8 mt.);

- KnaBuarypa (8 mr.);

- Mpims (ontrueckast) (8 mir.);

- KommuiekT ciennanu3upoBanHol yueOHON Mebenu;

- PaGouee mecto npenonasares.

[TporpammMHoe oOecnieueHue:
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- 7-Zip

— Adobe Acrobat Reader

— Far Manager

— Free Pascal

— Free Pascal Lazarus (Bepcus 1.6)
- GIMP

— Google Chrome

— Microsoft Windows Server 2008
— Microsoft Windows XP

— Mozilla Firefox

— OpenOffice

— Opera

— Opera Developer

— PTC Mathcad13, 14

— Scilab

13.1.3. MarepuajibHO-TeXHH4YECKOE W MPOrPaMMHOe o0ecredeHne 1Jisi CAMOCTOSATEeIbHOH padoThl
s camocTOsTENbHON pabOThl UCHOIB3YIOTCS yuyeOHbIE ayAMTOPUU (KOMIIBIOTEPHBIE KJIACCHI),
PaCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlernna npocriekT, 1. 40, 233 ay.;
- 634045, Tomckast o6nacTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTsb, I. Tomck, Bepimnuna ynuna, 1. 74, 207 ayn.

CocraB 000pyaOBaHUSA:

- yaeOHast MmeOeb;

- komnbroTepsl kinacca He Hike [ID9BM INTEL Celeron D336 2.8IT. - 5 mit.;

- KOMITHIOTEpHI TMOAKIIOUEHBI K ceTn «MHTepHeT» M 00eclneynBalOT AOCTYI B AJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[lepeyenb mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajbHO-TeXHHYeCKOe o0ecniedeHre JUCIUIITMHBI IS JIUI C OTPAHUYEHHBIMH
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/10B

OcBoeHME NUCHUIUIMHBI JINIAMU C OTPAHWYEHHBIMU BO3MOYKHOCTSIMH 310pPOBbS W WHBaJIUJaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB O0YUEHHS OOIIEro U CHEeMaJIbHOTO Ha3HAYECHHUS.

[Tpu 3aHATHAX € OOydYaONIMMHUCS € HAPYLIEHHSIMH CJIyXa MPeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCUJIMBAIOIIEH ammaparypbl, MYIbTUMEAUMHBIX CPEIACTB W JPYrHX TEXHMUYECKUX CPENICTB
npuema/mepenayn ydeOHOW HMHGOpPMALUU B JAOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI NMpPENoAaBaHUS
U1 00y4aronMXcsi ¢ MHBAIMIHOCTBIO, MTOPTAaTUBHOM MHAYKIIMOHHOW CHUCTeMbl. YueOHasi ayAuTOpHUs, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroIluecs C HapylleHHeM ciyXa, 00OpyloBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOW, MEKTPOHHON JOCKOM, MYIBTUMEINHHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEeHUSIMM TIPEIYCMOTPEHO UCIIOJIb30BaHHE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha 9KpaHe) NP MOMOIIM BUACOYBEINUUTENEH 1151 KOM(DOPTHOTO MPOCMOTDA.

[Ipu 3aHATHAX ¢ OOYyYalOIIMMHUCA € HApPYLIEHMSIMM OIOPHO-IBMIaTeIbHOIO Aammapara
UCTOJB3YIOTCSl aJbTEPHATUBHBIE YCTPOMCTBA BBOJA HMH(OpPMAIMM U JpPYrHe TEXHUUYECKUE CPelCTBa
npueMa/nepeaadn yaeOHoi umH(opMaruu B JOCTYMHBIX (popmax, MOOMIBLHOW CHUCTEMBI OOyUYEHHUsS st
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JIIoAeH ¢ MHBAJIUAHOCTBIO.

14. OueHo4yHble MaTepUAJIbI U METOANYECKHE PEKOMEHJAIUM 110 OPTraHU3aIUM U3yYeHHs
AUCHUTLTAHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB M METOAUYECKHE PEKOMEH AU
s oneHku cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIICHHBIX 3a IHCIUTLIAHOU
KOMIIETEHIIUHN UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBble 3a1aHusA
1 Uemy paBHA BeTMUMHOM IpeIeIbHOM 3HepreTrnaeckoi addexruBHocTr (penen [llennona)?
1,59 16
1,69 16
2,56 16
3,22 16

2 Kaxkoit n3 muknnyecknx n30p1tounbix kogoB CRC (Cyclic redundancy check) obecnieunBaer

HauOObIIEe YUCIO OOHAPYKECHHBIX OIMIMOOK OT YHCIa KOHTPOJBHBIX CyMM JUISl Pa3IUYHBIX
nonnaoMoB CRC-koma? CRC-1

CRC-16-1BM

CRC-30

CRC-4-1TU

3 Uto Takoe METOJ MaKCUMAIBHOTO MPaBI0T0a00us?

- pa3aenpHOE U3BJIeYeHHE HH(OPMAIIMU U3 OJHOTUITHBIX HAJIATaOIIMXCS IPYT Ha Apyra CUTHAJIOB

- OTO COBMECTHOE paclpenelieHHe BBIOOPKM U3 IapaMeTPUUYECKOrO  pacIpeesieHus,
paccMmarpuBaeMoe Kak

(GyHKUMS TapameTpa.

- JTOT METOJ OIICHHBAHMS HEU3BECTHOTO TMapaMerpa MyTeM MaKCUMHU3aluu (QYHKUIUU
MPaBAOINOA00uS

- 3a/laua HaXOXKJCHHS alropuTMa WIM MpaBWIa ONTUMAJIbHOTO MPUHSATHS PELICHUS O HAIUYUU
OIHOTO W3

HECKOJBKUX BO3MOKHBIX CUTHAJIOB B IPUSTOM KOJICOAHUH

4 Yto0 Takoe pa3pelieHue CUrHajIoB?

- pa3aenpHOe U3BJIEUEHHE HH(OPMAIIMU U3 OJHOTUITHBIX HAJATAIOIIMXCS JPYT Ha Ipyra CUTHAJIOB

- 3a/1aya HaXOXKJCHMs ANTOpPUTMAa WIM IpaBWIa ONTHMAJIbHOIO NPHUHATHS PELIECHUS O HAJIUYUU
OZIHOTO U3

HECKOJIbKMX BO3MOKHBIX CUTHAJIOB B IIPUSATOM KOJI€OaHUU

- aHaJIM3 MPUHATOrO KoJeOaHUs C IIeJIbI0 YCTAHOBJIEHMS HaJU4Ms CUTHAJA B 3TOM KOJI€OAaHMM Ha
done

OMeEX

- 9TO COBMECTHOE paclpelelieHHe BBIOOPKM U3 IapaMeTPUUYECKOro  pacIpelesieHus,
paccMaTpuBaeMoe Kak

GyHKIUS mapaMeTpa.

5 Kakoii Buzx Mogynsauuu ucnosns3yrorcs B GSM?
FSK

MSK

GMSK

QPSK

6 Kakast mnHa xoma B coToBoii cucteme B3 CDMA20007?
8

16

32
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64

7 Kakast yactora uznyuenus cucteMm ctangapra IEEE 801.11g?
1,5 MI'ng
2,0 MI'n
2,4 MI'n
5,6 MI'1g

8 Kaxkast Moynsnus ucrosb3yercs B cucreme MoouibHo# cBsa3u crannapra IEEE 802.15.4 ZigBee
¢ yactotou uznyuenus 2,4 I'T'y

BPSK

QPSK

OQPSK

QAM

9 Cucrembl MoOmIbHOU cBsizu cranaapra IEEE 802.15.1(Bluetooth). Kakoit meTon pacmmpenus
cnekTpa ucnonssyercd B crangapre IEEE 802.15.1

CDMA

DSS

FHSS

Konpe! bapkepa

10 Kakast vacrora nznydenus cuctem craniapra IEEE 802.15.4 (Bluetooth)
1,5 MI'ng
2,0 MI'n
2,4 MI'n
5,6 MI'ig

11 Cucrema mobunsHOH cBsi3u ctangapra IEEE 802.16 (WiMAX) aganTiBHAS ¢ MEpEKIIOYEHUEM
BugoB Moayisitmu oT SNR: ipu SNR =5 n1b — BPSK, SNR = 14 1b — QAM-4, SNR = 25 n1b — QAM-16,
SNR =40 n1b — QAM-64. Kakoii Bu1 MOTy/IAIINN 00€CTIeYnBaET HAUOOIBIITYIO TTIOMEX0YCTOHYNBOCTH?

BPSK

QAM

QAM-16

QAM-64

12 Cuctema mobunsnol cBsa3u ctangapra IEEE 802. 20 LTE oGecnieunBaeT CKOpOCTh Tepeaadn
unpopmaruu 150 Mbut/c - kakas CKOpOCTh mepeiadyu JaHHBIX OyAeT MPU UCTOIb30BAHUM TEXHOJIOTHH
MIMO 4x4? 150 Mbut/c

300 Mburt/c

450 Mburt/c

600 Mburt/c

13 Cucremsl u(ppoBOro Ha3eMHOTO TeJIeBU3MOHHOTO Betanust DVB-T2 ucnomis3yeT BHyTpeHHEe
Y BHEIIIHEE KOIUPOBAHUE:!

BCH-CK

PC-CRC

PC-CK

BCH-LDPC

14 PammovacToTHBIE M3MEPEHHsI B CUCTeMaxX HU(POBOTO HA3€MHOTO TEIEBH3MOHHOTO BEIIAHHS
DVB-T2. Ilpu kakom SNR obecneunBaercs BER<10E-7 st 256 QAM?

15 116

20 116
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25 JIB
35 716

15 Cucrempl BBICOKOCKOPOCTHOTO MHdpoBoro cnyrHukoBoro TB-Bemanus DVB-S2. Kakas
MOJYJISIIIASL 00ECTICYNBAET MAKCUMABHYIO CKOPOCTh TIepeadu?

QPSK

8PSK

16APSK

32APSK

16 CucreMa BBICOKOCKOPOCTHOTO ItdpoBoro kadbempHoro TB-pemanus DVB-C2 ucnomsiyer
monyisinuio 4096-QAM. Kakoe munumanbHoe 3HadeHne SNR HeoOxoaumo st obecnieuenuss BER=10E-
7

20 J16

25 16

30 116

35 16

17 Cuctemsbl 1udpoBoro MoOMIbHOrO TeneBu3noHHoro Bemanuss DVB-H ucnonbsiyer Oosbinoe
yucno Hecymux ans COFDM

1K, 2K, 3K

2K, 4K, 8K

3K, 6K, 9K

2K, 3K.4K

18 Kakoii Bua MOIyIALMU CITYTHUKOBOM cucteMbl cBsizu DVB-RCS2 obecnieunBaeT HanOOMIbIITYIO
CKOpOCTb Iiepeiauu nHpopManuu?

QPSK

8PSK

16APSK

18APSK

19 Kakoii Bug Momynsauuu ciyTHUKOBOM cucteMsbl cBsizu DVB-RCS2 obecnieunBaeT HanOobIIyIO
ITOMEXO03AIUIIIEHHOCTD?

QPSK

8PSK

16APSK

18APSK

20 Kaxoit BUJl KOIMpOBaHMS UCIIONb3YyeTCsl B CIIYTHUKOBOM cucteme cBsa3u DVB-RCS2?
BCH-LDPC

BCH-PC

CK-PC

CRC-BCH

14.1.2. Dx3aMeHaLMOHHBbIE BONIPOCHI
OO11ee onrcanre CUCTEMBI C XapaKTEPUCTHUKON €€ OCHOBHBIX MpU3HAKOB. * [locTaHOBKA

3aJja4yu: OIMCAaHUE OKPY)KEHHUSI CUCTEMBbl C MEPEUYHCIIEHHEM BCEX BXOJHBIX BO3JEHCTBUI U
ONIpEIETICHUEM HUX IapaMeTpPoB (YMCIOBBIX XapaKTEPUCTHK), INEPEUMCICHUE U OINHCAHUE BBIXOIOB
CUCTEMBI, 3aJlaHue 00JaCTH JOMYCTUMbIX TEXHUYECKUX PELIeHUM, BBIOOp KpuTepus 3p(GeKTUBHOCTH IS
ONTUMM3AIMU cuUcTeMbl. ¢ Pa3paborka Meroma pabOThl M MaTeMaTWYecKOM MOAETH CHCTEMBI. *
[InanupoBaHre U MpOBENEHUE HSKCIEPUMEHTa (B TOM YHCJIE KOMIBIOTEPHOIO) C LEJIbIO TMOIY4YEeHHUS
HEIOCTAIONIUX JUISl IPOSKTUPOBAHUS TaHHBIX, 00paboTKa pe3yabTaToB SKCIIEPUMEHTA (BBIIOIHAETCS MPU
HeoOxoqumocTu). * CocraBieHue U 00OCHOBaHUE (PYHKIIMOHAIBHON M CTPYKTYPHOI CXEM CHCTEMBI. ®
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OmnpeneneHue W 3aJjaHUe TEXHUYECKUX TPEOOBAaHMM K AJIEMEHTaM CTPYKTYpHOM CXEMBbl. * AHaIM3
CHUCTEMBI: pacdyeT OCHOBHBIX KAaueCTBEHHBIX II0Ka3aTejci Ha3Ha4eHHsA. * BBIBOIBI O JOCTOMHCTBAX,
HEJOCTAaTKaxX M IyTSAX JaJbHEUIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

OO1ee onMcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX NMPU3HAKOB. * [TocTaHoBKa

3aJa4d: OINMCAHUE OKPY)KEHHS CHUCTEMBI C IEPEYMCICHHEM BCEX BXOJHBIX BO3/ICHCTBUH U
OIpPCACIICHUCM HX IIapaMCTPOB (‘II/ICJ'IOBBIX XapaKTepI/ICTI/IK), NEpCUYNCICHUC W OIHMCAaHHUC BbIXOJA0B
CHCTEMBI, 3aJJaHne 00JIACTH JIOIYCTHUMBIX TEXHHYECKUX PEIICHHH, BEIOOp KpuTepus 3PPEeKTUBHOCTH IS
OIITUMH3allUd CHUCTCMBI. ° Pa3pa60TKa METOdAa pa6OTbI M MaTeMaTH4ecKoi MOoACIM CHCTCMBI. °
[TnanupoBaHue W TPOBEICHUE OSKCIEPHUMEHTa (B TOM YHCIIE KOMIBIOTEPHOTO) C LENBIO IMOTYYCHHS
HEJIOCTAIOMIMX JJIs

NPOCKTUPOBAHUS  JAHHBIX, O00pabOTKa pEe3yNbTaTOB JKCIIEPUMEHTA (BBIMOJIHIECTCS NPU
HeoOxonumoctn). ¢ CocraBieHne U 000CHOBaHWE (PYHKIIMOHAJIBHOW M CTPYKTYPHOH CXEM CHUCTEMBI. ®
Ompenenenne W 3aJaHHE TEXHUYECKUX TPeOOBAaHMH K OSJIEMEHTaM CTPYKTYPHOW CXeMBbl. * AHanu3
CUCTCMBI: PACYCT OCHOBHBLIX KAaYCCTBCHHBIX nokasareley Ha3HaucHHsS. ° BBIBO[[BI O OO0CTOHMHCTBAX,
HEJI0CTaTKaxX U MyTSAX AaJbHEHIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

14.1.3. Bonipochl Ha caMONOATOTOBKY

» OO011ee onMcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX IIPU3HAKOB. * [locTaHOBKA

3aJja4M: OIMCAHHE OKPY)KEHUS CUCTEMbl C MEPEUYUCICHHUEM BCeX BXOIHBIX BO3JEHCTBUI U
OINpE/IETICHUEM HUX IMapaMeTpoB (YMCIOBBIX XapaKTEPUCTHK), NEPEUYUCIEHUE U OINMCAHHE BbBIXOJOB
CHCTEMBI, 33JlJaHie 00JIaCTH JOMYCTUMBIX TEXHUYECKHX pEIleHHH, BBIOOp KpuTepus 3pdeKTuBHOCTH JUIs
ONTUMHU3ALIUU cHUCTeMBI. * Pa3paboTka MeToma paboThl M MareMaTHyecKOM MOJIENU CHUCTEMBL. ©
[InanupoBaHue M NPOBEJCHHUE SKCHEPUMEHTa (B TOM YHUCIIE KOMIIBIOTEPHOIO) C LENbIO IOTY4YEHUS
HEAOCTAIOLIUX JJIsl IPOEKTUPOBAHMS JAHHBIX, 00padOTKa pe3yabTaToOB AKCIEPUMEHTA (BBINOIHIETCS U
HeoOxonumoctn). ¢ CocraBieHue U 000CHOBaHUE (PYHKIIMOHAIBHOW M CTPYKTYPHOM CXEM CHUCTEMBI. °
OmnpeneneHue W 3aJaHWe TEXHUYECKUX TPEOOBAaHMM K AJIEMEHTaM CTPYKTYpHOW CXeMbl. * AHau3
CHCTEMBbI: pacueT OCHOBHBIX KaueCTBEHHBIX IIOKa3aTesiell Ha3HayeHWs. * BBIBOIBI O JIOCTOMHCTBAX,
HEJ0CTaTKaxX U MyTAX JajJbHEHIIEero COBEPIICHCTBOBAHUS CUCTEMBI.

14.1.4. Bonipochl Ha cobeceoBaHue
* O011ee onMcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MpHU3HaKoB. * [locTaHOBKa

3a/laud: OIHMCAHUE OKPYXEHHS CHUCTEMBI C IIEPEUMCIEHHEM BCEX BXOIHBIX BO3JCHCTBUN H
OTNpe/IeTICHUEM HUX MapaMeTpoB (YHMCIOBBIX XapaKTEPUCTHK), NEPEUYMCICHHE U OINHCAaHUE BBIXOIOB
CHCTEMBI, 33JJaHie 00JaCTH JIOMYCTUMBIX TEXHUYECKHX pEIIeHHH, BBIOOp KpUTEepHs 3PPEKTUBHOCTH AT
ONTUMHU3ALIMU cHucTeMBbl. * Pa3paboTka MeToma paboThl M MareMaTHuyecKOM MOJIENU CHUCTEMBL. ©
[InanupoBaHMe M TNPOBEJCHHE SKCHEPUMEHTa (B TOM YHCIIE KOMIIBIOTEPHOTO) C LENbI0 TMOIy4eHHs
HEJOCTAIOLIUX JJISl TPOEKTUPOBAHMSI JAHHBIX, 00padOTKa pe3yabTaTOB AKCIEPUMEHTA (BBIIOIHAETCS MIPU
HeoOxonumocTtHn). ¢ CocraBieHre U 000CHOBaHUE (PYHKIIMOHAIBHOW M CTPYKTYPHOM CXEM CHUCTEMBI. °
Omnpenenenne M 3aJaHUe TEXHUYECKUX TPEOOBAHUN K DJIEMEHTaM CTPYKTYpPHOM cXeMbl. ¢ AHanu3
CHUCTEMBI: pacdyeT OCHOBHBIX KaueCTBEHHBIX IOKa3areled Ha3Ha4eHHs. * BbIBOIBI O JOCTOMHCTBAX,
HEeJ0CTaTKaxX U MyTAX JajJbHEHIIero COBEpPIICHCTBOBAHUS CUCTEMBI.

14.1.5. Tembl KOHTPOJILHBIX PA0OT
Oxpyxenue cucrembl. Baemnue ycinoBus. Maremarnueckas Monenb. [lnanupoBanue
skcnepuMeHnTa. [IpoekTnpoBanne eTMHUYHON HUTH.

14.1.6. 3auér
OO11ee onucaHre CUCTEMBI C XapaKTEPUCTHKON €€ OCHOBHBIX MPU3HAKOB. * [TocTaHoBKa

3a1a4M: OINMCAHUE OKPYKEHUsS CHUCTEMBl C IIEPEYUCIICHHEM BCEX BXOAHBIX BO3IACHCTBUU U
OTlpe/IeJICHUeM HUX IMapaMeTpoB (UYHMCIOBBIX XapaKTEPUCTHK), MEPEUYHMCICHHE W OINHCAaHUE BBIXOJIOB
CHCTEMBI, 3aJlaHie O0JIACTH JOMYCTUMBIX TEXHUYECKHX pEIIeHUH, BBIOOp KpuTepHs 3PpPEeKTUBHOCTH IS
ONTUMHU3ALUU cHUCTeMBbI. * Pa3paboTka MeToma paboOThl M MareMaTHuyecKOM MOJIENu CHUCTEMBL. ©
[InanupoBaHue M TNPOBEJCHHE OSKCHEPUMEHTa (B TOM YHMCIIE KOMIIBIOTEPHOTO) C LENbI0 TONTy4eHHs
HEJOCTAIOLIUX AJIsl IPOSKTUPOBAHUS JaHHBIX, 00pabOTKa pe3yabTaToB SKCIEPUMEHTA (BBIMOIHIETCS MU
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HeoOxomumoctu). * CocraBieHue U 00OCHOBaHUE (PYHKIIMOHAIBHONH M CTPYKTYPHOH CXEM CHCTEMBI. ®
Ompenenenre W 3aJlaHUE TEXHUYECKUX TPEOOBaHM K JJIEMEHTAM CTPYKTYpHOH CXeMbI. * AHaIIU3
CUCTCMBI: PACUYCT OCHOBHBLIX KAaYCCTBCHHBIX oKa3aTeneu Ha3zHa4YCHUS. °© BI:IBO,Z[BI O OOCTOHMHCTBAX,
HEeJ0CTaTKaxX U MyTAX JajJbHEHIIero COBepPIICHCTBOBAHUS CUCTEMBI.

OO1ee onMcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX NMpU3HaKoB. ¢ [TocraHoBKa

3a/laud: OIHMCAHUE OKPYXEHHUS CHCTEMbl C IIEPEUYUCICHHEM BCEX BXOAHBIX BO3ACUCTBUNA U
OIIpeJeJICHUEM HX MapaMeTpoB (YMCIOBBIX XapaKTEPUCTHK), MEPEYUCICHHE M OINHCAaHHE BBIXOJOB
CHCTEMBI, 33JJaHie O0JACTH JOMYCTUMBIX TEXHUYECKHX PEIICHHH, BHIOOp KpuTepus 3PpPeKTuBHOCTH IS
onTUMM3alMKU cucteMbl. ¢ Pa3paboTka Meroga paboOTbl M MaTeMaTHMYeCKOW MOJEIU CHCTEMBL. *
[InanupoBaHue W NPOBEAEHUE HSKCIEPUMEHTA (B TOM YHUCIIE KOMIBIOTEPHOIO) C LEJIbIO IOIY4YEHHUS
HEAOCTAIOIUX VIS

NPOEKTHUPOBAHUS  JaHHBIX, 00paboTKa pe3ylIbTaToB OJKCIEpUMEHTa (BBINOJHIETCS IPH
HeoOxonumoctn). * CocraBiaeHre U 000CHOBaHUE (DYHKIMOHAJIBHOM M CTPYKTYPHOM CXEM CUCTEMBI. *
OmnpeneneHue W 3aJaHue TEXHUYECKUX TPEOOBAaHMHM K AIIEMEHTaM CTPYKTYpHOM CXEMBbl. * AHaIM3
CHUCTEMBI: pacdyeT OCHOBHBIX KaueCTBEHHBIX II0OKa3areled Ha3HauyeHHsA. * BbIBOOBI O JOCTOMHCTBAX,
HEJ0CTaTKaxX U MyTAX JaJbHEHIIEro COBEPIIEHCTBOBAHUS CUCTEMBI.

14.1.7. Bonipochl Uil MOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPaM

Ornucanue paanotexHudeckoi cucreMbl.(Ha3Banue, 1ienp U Ha3HaueHUE, MPU3HAKU U (YHKIUU
CHCTEMBI, TIOKA3aTeIN Ha3HAYCHUs, KpUTEPHU 3P PEKTUBHOCTH )

CocraBienne TexHU4eckoro 3amaHus.(MeTox peanu3aluu, ONHUCAHUE CHUCTEMBI B IIEJIOM,
YKpYIHEHHas OJIOK-CXeMa CHCTEMbI, OMUCAHNE TIOICUCTEM, TAKTUKO-TEXHUIECKHE TPEOOBaHMS)

Oxpyxenne cucteMbl. BHennue ycnoBus. (XapakTepuCTUKa YCIOBHM 3KCILTyaTallii, OCHOBHBIC
HaIpaBJICHUS, [0 KOTOPBIM HEOOXOTMMO TPOBEICHUE YKCTIEPHMEHTOB)

Maremaruueckass mozenb. [InmanupoBanue sxcnepumenTa. (IlepeueHb BXOAOB M BBIXOAOB C HX
0003HAYEHUSIMHU U KOJIMYECTBEHHBIMHU XapaKTEPUCTHKAMU-PA3MEPHOCTIIMH, (GOPMYJIbHAS CBSI3b BXOJOB U
BBIXOJIOB U/MJTU X CTATUCTUYECKUX XaPaKTEPUCTHK, MIIAHUPOBAHUE IKCIIEPUMEHTA)

Maremaruueckast moaenb. [lnanupoBanue skcneprumMenTa. (IlepeueHb BXOJOB M BBIXOJOB C UX
0003HAUEHUSIMU M KOJIMYECTBEHHBIMHU XapaKTePUCTHUKAMHU-PA3MEPHOCTIMH, (HOpMYsIbHas CBSI3b BXOJOB U
BBIXO/IOB M/HMJTH UX CTaTHCTHYECKUX XapaKTEPUCTHK, ITTAHUPOBAHUE SKCIICPUMEHTA)

14.1.8. Bonpocsl nuddpepeHunpoBaHHOIO 3a4eTa
OO1iee onMcaHue CUCTEMBI C XapaKTEPUCTUKON ee OCHOBHBIX NMpU3HAKOB. * [TocTaHOBKA

3a/laud: OIHMCAHHUE OKPYXKEHHS CHUCTEMBI C IIEPEUMCIEHHEM BCEX BXOIHBIX BO3JCHCTBUN H
OTNpe/IeTICHUEM HUX IMapaMeTpoB (YHMCIOBBIX XapaKTEPUCTHK), MEPEUUCIEHUE M ONHMCAHHUE BBIXOIOB
CHCTEMBI, 3aJlJaHie 00JIaCTH JIOMYCTUMBIX TEXHUYECKHX peIleHHH, BBIOOp KpuTepus 3pPeKTuBHOCTH JUIs
ONTUMHU3ALIMU cHUCTeMBI. * Pa3paboTka MeToma paboThl M MareMaTHuyecKo MOJENU CHUCTEMBL. ©
[InanupoBaHMe M TNPOBEJECHHE OSKCIEPUMEHTA (B TOM YHCIIE KOMIIBIOTEPHOTO) C LENbI0 MOTY4EHUS
HEJOCTAIOLIUX JJIsl IPOEKTUPOBAHMS JAaHHBIX, 00padOTKa pe3yabTaToB AKCIEPUMEHTA (BBIMOIHIETCS U
HeoOxonumocTtHn). ¢ CocraBieHne U 000CHOBaHUE (PYHKIIMOHAIBHOW M CTPYKTYPHOM CXEM CHUCTEMBI. °
Omnpenenenrne M 3aJaHU€ TEXHUYECKUX TPEOOBAHUM K DIIEMEHTaM CTPYKTYpPHOH cCXeMbl. * AHaiIu3
CHUCTEMBI: pacdyeT OCHOBHBIX Kau€CTBEHHBIX IIOKa3areled Ha3HauyeHus. * BBIBOABI O JOCTOMHCTBAX,
HEeJ0CTaTKaxX U MyTAX JajJbHEHIIero COBepIIeHCTBOBAHUS CUCTEMBI.

OO11ee omrcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB. * [locTaHOBKA

3aJa4l: ONHCAHUE OKPYXKEHUS CHUCTEMBbl C TEPEYHCICHHEM BCEX BXOIHBIX BO3/ICHCTBHHA H
OMMPECACIICHUEM HX IapaMCTPOB ('-II/ICJ'IOBBIX XapaKTepI/ICTI/IK), NEPCUNCICHUEC W OIHNCAaHHUC BbBIXOJI0B
CHCTEMBI, 33JJaHie 00JaCTH JOMYCTUMBIX TEXHUYECKUX PEIICHHH, BEIOOp KpUTEepHs 3PPEKTUBHOCTH AT
OIITUMU3AIIUN CUCTEMBI. ° Pa3pa60TI<a METoaa pa6OTI)I M MaTreMaTH4ecKoil MOACIIN CHCTEMBI. °
[InanupoBaHre M TNPOBEJCHHUE SKCHEPUMEHTa (B TOM YHMCIIE KOMIIBIOTEPHOTO) C LENbI0 TOIy4eHHs
HEIOCTAIOMMUX AJIs

IOPOEKTHUPOBAHUS  JaHHBIX, 0OpaOOTKa pe3ylbTaroB HKCIEPUMEHTa (BBIOJIHSETCA IPHU
HeoOxoqumocTu). * CocraBieHue U 00OCHOBaHUE (PYHKIIMOHAIBHON M CTPYKTYPHOH CXEM CHCTEMBI. ®
OmnpeneneHue M 3aJjaHUe TEXHUYECKUX TpPEOOBAaHMI K AIIEMEHTaM CTPYKTYpHOM CXEMbl. * AHaIM3
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CUCTCMBI: PACUCT OCHOBHBLIX KAaYCCTBCHHBIX MoKa3arejeyl Ha3HaYCHMs. ° BLIBOI[BI O JOCTOMHCTBAX,
HEOOCTaTKax U MyTAaXx z[anLHeﬁmero COBCPUICHCTBOBAHUA CUCTEMBI.

14.1.9. Temb! pacueTHbIX padoT
N3yuenue 3amaHus U oOuiee omucaHue cuctembl. [locTaHoBka 3amaun pa3pabOTKH CHCTEMBI.
Ananu3 gmTeparypsl M IOMCK aHaioroB. Pa3zpaboTka MeToga M MareMaTH4eckod MOJIEINH.
MopnenupoBanue WM SKCHepuMeHT Pa3paboTka (QyHKIIMOHAIBHOM W CTPYKTypHOH cxeMm. Pacuersl u
omnpenenenne TT k anemeHTam cxeM AHanu3 nokasareneil cucremsl. CocTaBieHue U 0opOpMIICHHUE
oTyera.

14.1.10. Tembl KypCOBBIX POEKTOB / KYPCOBBIX padoT

PannonokannoHHas CTaHIUS 1albHEr0 OOHAPYKEHHUS CaMOJIETOB.

- PagnonokanuonHas cTaHUMs HaBECHUS U LEJICYKa3aHUs.

- PaguonokanioHHas CTaHLMs C CHHTE3UPOBAHHOM allepTypOil aHTECHHBI.

- JIByXIIO3UIIMOHHAS paOJIOKALIMOHHAS CUCTEMA.

- PaguonaBuraninoHHOE yCTpOHCTBO KOCMUYECKOIO anmapara.

- JuddepenunanpHoe pagroHaBUTAIMOHHOE YCTPOHCTBO ammaparypbl MOTPEOUTENs CHCTEMBI
I'TIOHACC.

- KoppensaunoHHO-3KCTpeMalIbHAs CHCTEMA HABUT ALY JIETATEIBHOTO aIapara.

- [Tosie3nast Harpy3xka KOCMHUYECKOTO allapara MOHUTOPUHIA 36MHOM TOBEPXHOCTH.

- Cucrema OmKHEH HaBUTALWU TSI 00€CTICUSHHS TTOCAIKU CaMOJIETOB.

- CamonerHas PJIC ¢ ADAP.

- CucreMa pauoTEXHUYECKOM pa3BEeIKH.

- ®a30BbIN PalMONEIICHTaToP.

- MoHOMMITYNIbCHBIM AMILUIATYIHBIN [IEJIEHTaTopP.

- AjanTuBHas LIMPOKOINOJIOCHAs CUCTEMA JUISl «pos» HaHOcIyTHUKOB CubeSat.

- JIByXCTOpOHHSISI ITMPOKOTIOJIOCHASI CUCTEMA CITyTHUKOBOH cBsi3u ctannapra DVB-RCS.

- Cucrema CIyTHUKOBOM CBSI3U /711 TOJIBOJJHOTO poOoTa

14.2. TpeGoBaHusl K OLIEHOYHBIM MAaTepUAaJIaM ISl JTUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJH/I0B
Hnst ynui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI. U HMHBAJIUJIOB TPEAYCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeuyeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlomosHUTENbHBIE MaTepUalibl OIICHUBAHUS IS JIMI[ C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3J10pOBbsSI 1 HHBAJIUIOB

Kareropun Buipl 1OMONMHUTENBHBIX OLIEHOUHBIX @DopMBI KOHTPOJIS U OLIEHKU
00y4aroIuxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSTENbHbBIE
paboThI, BOTIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OThI

[IpenMy1eCTBEHHO MMCHMEHHAs
IIPOBEpPKA

C HapymeHusMu
ciyxa

C napymenusimu | CobecefoBaHue 1Mo BOmpocam K 3a4eTy, [IpeuMyInecTBeHHO yCTHas MpoOBEpKa

3peHus OIPOC M0 TEPMUHAM (MHIMBHTyaIbHO)
C HapymeHusaMu Pemenue nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIiecTBeHHO AUCTAaHIIMOHHBIMU
JIBUTATEIBHOTO caMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K MeToJaMH1
anmnapara 3a4eTy
C orpannueHussMu o  TecTel, TUCBMEHHBIE CAMOCTOSITENBHBIE [IpenmymecTBEHHO IPOBEPKa
o01IeMeTUIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH UCXOJI U3 COCTOSTHUS
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00YYalOIIErocs Ha MOMEHT IIPOBEPKU

14.3. Meroguyeckne peKOMEHAAUMH 110 OLEHOYHbIM MaTepHaIaM /sl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI  HHBAJIU/I0B
JIig nun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbSl M HMHBAJIMJOB IPEyCMaTpUBAcTCS
nocTynHas popma Mpe1oCTaBIeHUs 3alaHui OLIEHOYHBIX CPEJCTB, @ UMEHHO:
— B IieyaTHoM (opme;
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- B IIe4aTHOU (hopMe C YBEIMUYCHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NpeA0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpI0TIEpPEBOIA.

JlumaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsSI I MHBAJIHIaM YBEJIHYMUBACTCS BpEeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydaromIuxcs MpeayCcMaTpuBaeTCs
noctymnHas popMa npeIoCcTaBlIeHHsI OTBETOB Ha 3a/IaHUs, 8 UMCHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iporienypa oOlEHWBaHHS pPE3YJAbTaTOB OOYYCHHUS JIMI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
37I0POBbS M HMHBAJIHMJOB 1O JUCHUIUIMHE MPEIyCMaTpHBAET IMpeocTaBieHne MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHMYCHHSIM UX 37I0POBbsI M BOCIIPUATHS HH()OPMAIIHH:

JI1s1 JIMI ¢ HApYUIEHUSIMM 3PeHuUst:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B 1Ie4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 TN ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 IM1 ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

[Ipr HEOOXOOUMOCTH U JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBbS M HMHBAJIHJIOB
IpoIielypa OIICHUBAHUS PE3YJIBTAaTOB 00YYCHHS MOYKET MIPOBOJAMTHCS B HECKOJIBKO 3TAIOB.
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