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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokost Ne 9 OT « 26 » 4 2018 r
JIMCT COI'NTACOBAHUA

PabGouass mporpamMMa JIUCHUIUIMHBI COCTAaBJICHAa C Y4eToM TpeOoBaHWil  ¢eaeparbHOro
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 onobpeHa Ha 3acenanuu kadenpsl PTC « 26 » ampens 2018 rona,
mporokoa Ne 9 |

PazpaboTumk:

noreHT kadenpsl PTC, k.T.H., CT.H.C.
kad. PTC A. M. TonukoB

3aBenyromumii o0ecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUIUIMHBI cOIlIacoBaHa ¢ (hakyJbTeTOM U BbIMyCKarolel kadeapoil:

Hexan PT® K. 1O. IlonoBa

3aBeqyroNInid BEITyCKAOIIeH Kad.

PTC C. B. MenuxoB
DKCHEPTHI:

JlotieHT kKadeaphl paIHOTEXHUISCKUX
cuctem (PTC) B. A. I'pomoB

Crapuuii npenosiasarens Kadeapbl
panuotexuuueckux 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
HaBBIKM CHCTEMHOTO MOAX0/Ia MPU MPUHATUUA TEXHUUYECKUX PEIICHUN

1.2. 3agaun TMCHMIIHHBI
—  [] BBINIOJIHEHHE KYPCOBOTO MPOEKTA MO HECTAHJAPTHBIM 3a/IaHUSIM

2. Mecto aucunniimabl B ctpykrype OITIOII

Hucnunmuna «Cuctemorexuukay (b1.B.OJ1.11) orHocutcs k 610Ky 1 (BapuaTuBHas 4acTh).

[TpeamecTByIOMUMY  TUCHUIIMHAMY, (HOPMHUPYIOIMMH  HadalbHbIe 3HAHUSA, SBISIOTCS:
AHTEHHBIE pEelIeTKH paJAMOJIOKAlMOHHBIX cucTeM, Bpenenme B mpodeccuro, Bropuunas obpaborka
panuonokanuonHo — uHpopmauuu, HaydHo-uccnenoBarenbckas — pabora  crymeHta, OCHOBBI
KOMITBIOTEPHOTO  MPOEKTHPOBAHHS U  MOJCIHMPOBAHUS  PAJMOAIEKTPOHHBIX  cpencTB, (OCHOBBI
KOHCTPYMPOBAaHUS M TEXHOJOTHHM IPOU3BOJACTBA PATUONIEKTPOHHBIX CpenacTB, OCHOBBI TEOPHH
PaZMOJNIOKAIIMOHHBIX CHUCTEM M KOMIUIEKCOB, OCHOBBI TEOpPUU PAJUOHABUTAIMOHHBIX CHCTEM H
KOMIUIEKCOB, OCHOBBI TEOPHH DPATHUOCUCTEM M KOMILJICKCOB YyrpaBieHus, [IpakThka Mo MOIXy4eHUIO
npodeccuoOHaNbHBIX YMEHHI U OMbITa MPOGECCUOHATBHON NesTeNbHOCTH, [IpenauniomHas npakTuka,
Paagmnonokannonnple KaHaibl, PajnonoKallMOHHBIE CHCTEMBI C CHHTE3MPOBAaHUEM arepTypbl aHTEHH,
Pamuonokanuonnsle  craHiuu, PaauonpueMHble — YCTPOWCTBA  PaJMOJIOKAIMOHHBIX  CHUCTEM,
CBepxXmmpoKoIonocHast paaunosiokanus, CraTucTU4ecKas TeOpusl PaJnOTEXHUYECKHX CHUCTeM, Teopus
paauocuctem nepemayn uHopmanuu, YcrpoiictBa CBY u aHTeHHBI, YCTpONCTBa T€HEPUPOBAHHS H
dopmupoBanus  curHanoB, lludppoBas oOpaGorka curHanoB, IludpoBeie  ycTpoiicTBa W
MUKPOMPOIIECCOPBI, DNEKTPOINHAMUKA.

[TocnenyromumMi AUCUUIUIMHAMH SIBIISTFOTCS: 3alUTa BBIMTYCKHOM KBalM(UKAIMOHHOW padoTHI,
BKJIOYasl TOATOTOBKY K MpOLEAype 3alluThl U MpoueAypy 3amuTbl, OCHOBBI TEOpUU CHUCTEM U
KOMILJICKCOB PaO3JICKTPOHHOM 600pb0bI, [IpoekTupoBanue paanocuctremsl (I'T10-1-6).

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HAIpaBjieH Ha (JOPMUPOBAHUE CIECAYIOIIUX KOMIIETCHIIU:

— TIK-4 cmocoOHOCTBIO BBIOMpaTh ONTHMANBHBIE IPOEKTHBIE PEUICHWS Ha BCEX JTarax
IIPOEKTHOTO MPOLECCA;

— IIK-5 cmocoOHOCTRIO HCIONB30BaTh COBPEMEHHBIC MAaKeThl MPUKIAJAHBIX MPOTpaMM s
CXEMOTEXHHUYECKOTO MOJETHUPOBAHUS aHATIOTOBBIX U HU(POBBIX YCTPOUCTB, YCTPOMCTB CBEPXBBICOKHX
gactoT (CBY) u aHTeHH;

— TJICK-1.6 cnocoOHOCTBbIO TPOBOAUTH MOJAEIMPOBAHUE PAJAUOJIOKAIIMOHHBIX CHUCTEM U
YCTPOWCTB;

— TICK-1.2 cmocoOHOCThIO ONTUMHU3HMPOBATH CTPYKTYPY PaJHUONIOKAIMOHHBIX CHUCTEM B
COOTBETCTBHH C BEIOpAaHHBIMHU (WIIH 33JaHHBIMU) KPUTEPUSIMHU KaueCTBa;

B pesynbrare usydeHus IMCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

— 3HaTh CcmocoObl cOopa, 0OpabOTKH, aHamW3a M CHCTEMaTH3alli HayuYHO-TEXHUYECKON
uH(pOpMaIUK; * TMPUHIUIB 1 METOAUKY ICKU3HOTO CUCTEMHOTO MPOEKTHPOBAHMS CHUCTEM; * OCHOBHBIC
TTOJIOKEHHSI TEOPUU UTP; * OCHOBHBIE MOJIOKEHUS cTaHAapTOB Ha BhinmoaHenue HUP u OKP.

—  yMeThb pa3palarbiBaTh MaTeMaTUYECKHE MOJEIN U MCIOIb30BaTh UX ISl aHaJIN3a U CHHTE3a
CUCTEM; * TUJIAaHHPOBATh JaOOpaTOpHBIE U HATYpHBIE SKCIIEPHUMEHTHI; * pa3pabaThiBaTh CTPYKTYPHBIE U
(YHKIMOHAIbHBIE CXEMbI CUCTEM U KOMIJIEKCOB

—  BJaJeTh pa3pabaThiBaTh MaTEMaTUYECKUE MOJIENH U UCTIONIH30BATh UX ISl aHATN3a U CHHTE3a
CUCTEM; * TUJIAaHHPOBATh JaOOpaTOpHBIC UM HATYPHBIE SKCIIEPUMEHTHI; * pa3padarhiBaTh CTPYKTYpHBIC U
(GYHKIMOHAIbHBIE CXEMBbI CUCTEM U KOMITJIEKCOB

4. O0beM IMCUMIIMHBI M BH/ABI Y4e0HOM padoThl
OO6mass TpyAO€MKOCTh IUCUUIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IUHUIBI M IpeICTaBlIeHa B
tabmuue 4.1.
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Tabnuna 4.1 — TpymoeMKOCTb TUCITUTUIAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl
10 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 60 60
Jlexuun 16 16
[IpakTuueckue 3aHATHS 32 32
KonTponb camocrosaTenbHOM paboThl (KypcOBOii TPOEKT / 12 12
KypcoBasi paboTa)
CamocrosiTenbHas paboTa (Bcero) 84 84
[IpopaboTKa JIEKITMOHHOTO MaTepuaa 26 26
[TonroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaAM 58 58
Bcero (6e3 ax3ameHa) 144 144
OO0mmas Tpy10eMKOCTb, 4 144 144
3auetHbie Enunuiibt 4.0 4.0
5. Conep:xanue Iy CUMILIMHBI
5.1. Pa3nenbl AMCUMILVIMHBI M BUJAbI 3aHATHI
Paznenbl AUCHUIUIMHBI ¥ BUBI 3aHATHI IpUBEACHHI B Tabnuie 5.1.
Tabnuua 5.1 — Paznenbl IUCHUIUIMHBI U BUJIbI 3aHITHH
Haspauus pa3aenoB IUCLUILIMHBL = Z "R 83 8RR -80S Br2 =38 =
10 cemectp
1 BBenenue 2 4 11 12 17  IIK-4, IIK-5,
IICK-1.2,
I[ICK-1.6
2 BHeniHee NpoeKTUPOBaHHE 6 24 46 76 IIK-4, IIK-5,
pamuocucteM TICK-1.2,
IICK-1.6
3 BHyTpeHHEee IpOEeKTHPOBAaHUE CUCTEM 6 4 26 36  IIK-4, TIK-5,
[ICK-1.2,
IICK-1.6
4 3akntoueHue. CoOBpeMeHHbIE 2 0 1 3 I1K-4, TIK-5,
TEHJICHIMU B Pa3BUTHHU PAJUOCUCTEM TICK-1.2,
IICK-1.6
Hroro 3a cemectp 16 32 84 12 144
Htoro 16 32 84 12 144
5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JIEKIIUAM)
Coxeprkanue pa3iesioB TUCHUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TaduIe 5.2.
Tabnumua 5.2 — ComeprkaHue pa3aenoB TUCIUILIAH (TIO JEKIUSIM)
HasBanwust paznenon ConeprkaHue pa3ienoB TUCIUIUIUHEI 110 JICKIHSIM 8E8.=8 e
10 cemecTtp
1 Benenue ITpenmer u conepxanue Kypca. OCHOBHBIE IPU3HAKU 2 I1K-4, TIK-
COBPEMEHHBIX PAAUOTEXHUYECKNX CUCTEM. OCHOBHBIE 5, IICK-
po6IeMbl pH MPOoeKTHpoBaHUU. [IprHHIMIIBI 1.2, IICK-
MIPOEKTUPOBAHUS. DTaIbl U Pa3/ieibl 1.6
MIPOEKTUPOBAHUS, UX COMEpKaHuE. 3asBKa Ha
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pa3paboTKy, TEXHUUYECKOE 3a/laHUE, TEXHUUECKOE
IIPEIIOKEHUE, ICKU3HBIN IPOEKT, TEXHUYECKUI
IIPOEKT, U3TOTOBJIEHUE ONBITHOIO 00pasLa,
UCTIBITaHUs, pa3paboTka pabouelt JOKyMEHTAIHUH.
BHemHee U BHyTpeHHEE IPOEKTUPOBAHUE

Hroro

2 Buenrnee
MIPOCKTUPOBAHUE
pPagroCcUCTEM

3 BuyTpennee
IIPOEKTUPOBAHNUE CUCTEM

[TocranoBka 3amaun. OnuCcaHNUEOKPYKEHUS, TOUKA
3peHwst, 00JIACTh JOMYCTUMBIX MJIH JKeJaTeIbHBIX
pemeHuit, kpurepuit 3pdextuBHOCTH. TpeOoBaHUs K
KpUTepHIo 3 peKTUBHOCTH. Maremaruieckas MoJIeb
(meron). Bunbl Mozeneil: ;xecTkie U BEpOSTHOCTHEIE,
aHAJIMTHYECKUE U YKcIeHHble.Vcronp3oBanue
Mozaenei. [InanupoBanue skcnepumenTa. L{ens
HKCTIIEPUMEHTOB. ICTOUHNKY TaHHBIX: U3MEPEHUS,
JIOKYMEHTBI, Oece/Ibl, TUUHOE YUacTHE.
JlaGoparopHbie KCTIEPUMEHTHI i SKCIIEPUMEHTHI B
HATYpHBIX yCcIOBUSAX. OCOOEHHOCTH, YUUTHIBAEMbIE
IPY TUIAHUPOBAHUH SKCIIEPUMEHTA.
PenpesenTtaruBHocTh BIOOpKH. [IpenBapuTenbHblii u
OCHOBHOM 3KcniepuMeHT. CrtocoObl UCKITIOUEHUS UITH
YMEHBILIEHUSI CUCTEMAaTHYECKUX MTOTPEIIHOCTEH.
KoHnTponbHbIe KCTIepUMEHTHI. THITHYHBIE OIIMOKH
IpH IJIaHUPOBaHHUH dKcriepuMenTa. ObpaboTka
pe3ynbraToB dKcniepuMenTa. [Ipencrapnenne
CIIy4aifHbIX JTaHHBIX.BpIOOp mapameTpoB
anmpokcumMupyomux ¢pynkuui. Crocod
HAaUMEHBIINX KBAJPaTOB U METOA MaKCUMyMa
npasaononoous. [Iposepka u kputepun
COOTBETCTBUS. 3a1a4M TUCIIEPCUOHHOTO aHAIN3A.

Hrtoro

IIpoextupoBanue enrnHUYHON HUTH. [lopsaok
npoektupoBanus. [Ipororun, onTumuzanus u
neranupoBka. [IpoekTrpoBanue 0OJBIION HATPY3KH.
Tepmunonorus u 3agaun. O0o0IIeHHAs cxeMa.
Craructrueckoe onucaHue Mocie0BaTeIbHOCTU
BXOJIOB. 3aKOHBI paclipe/ielIeHUs] BpeMeHH 00pabOTKH.
Buner ouepeneit. CpenHss AuHa O4epen U CpeaHee
BpeMs OXkuaHus. J{pyrue craTucTU4ecKue
XapaKTePUCTUKH JITMHBI OYEPEIN U BPEMEHU
OXHJ1aHus, TpeOyemas EeMKOCTh HAKOTIUTEs
(6ydepHnoro ycrpoiictBa).CoctsazarenbHoe
IIPOEKTUPOBAHKE. 3aJaul COCTA3ATEIBHOIO
MIPOEKTUPOBAHUS U OCHOBHBIE MTOHATHUS TEOPUU UTP.
TepMHHOIOTHS U IPUHATHE PELLICHUI
MPUMEHUTEIBHO K PaIMOTEXHUUYECKHUM CHCTEMaM.
ITpumMeHeHne NpUHIIMIIA MUHUMAKCA.

HUroro

I1K-4, IIK-
5, IICK-
1.2, IICK-
1.6

TTK-4, TTK-
5, TICK-
1.2, TICK-
1.6

4 3aKiIroucHHE.
CoBpeMeHHbIE
TEeHJICHLIUU B PA3BUTHHU
pagrocuCcTeM

COBpCMeHHLIC TCHACHI WU B PAa3BUTUHN PAOAUOCUCTEM

HUroro
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Hroro 3a cemectp 16

5.3. Pa3nespl AMCHMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H € 00eCeYnBAKIIUMHY (TPeAbI Ty IIUMH)
U ofecneynBaeMbIMU (NMOCJIAeAYIOMIUMHU) JUCHUNIIMHAMUA
Paznensl qUCIUTIIMHBI M MEKIUCITUTIIMHAPHBIC CBSI3M C 00CCIIEUMBAONTUMU (MPEABITYIIUMHA) U
obecrnieunBaeMbIMH (ITOCIICTYIOIMMHI ) TUCIUTUTHHAMH TIPEICTABICHBI B Tabnwmiie 5.3.
Tabnuna 5.3 — Pa3aensl AMCIUTUIMHBL 1 MEXKIUCITUTIIMHAPHBIC CBS3U

Ne paznenoB naHHOM AMCUUILIMHBL, 17151 KOTOPBIX
He00X0IMMO H3ydeHHEe 00eCIeUnBaIOIIUX U
Hanmenosanue MCIUILIE 00eCTIeYMBAEMBIX TUCITUILIHH
1 2 3 4
[IpenmecTByronme 1UCHUILTUHBI

1 AHTEHHBIE PELIETKN PaINOJIOKAIIMOHHBIX CUCTEM +
2 BBenenue B npodeccuto +
3 Bropuunas o06paboTka paguooKaiOHHOMI +
uHpOpMaITUN
4 Hay4Ho-uccnenoBareiabckas pabora CTyJIeHTa + + + +
5 OCHOBBI KOMITBIOTEPHOTO MTPOEKTUPOBAHUS U +
MOJIEJIMPOBAHUSI PAJAUOIEKTPOHHBIX CPEJICTB
6 OCHOBBI KOHCTPYHUPOBAHHUS U TEXHOJIOTUU +
MIPOM3BOACTBA PAIMOAIEKTPOHHBIX CPEICTB
7 OCHOBBI TEOPUU PATNOIOKALMOHHBIX CUCTEM U +
KOMIIJIEKCOB
8 OCHOBBI TEOPUH PAANOHABUTAIIMOHHBIX CHCTEM U +
KOMIIJIEKCOB
9 OCHOBBI TEOPUU PATUOCUCTEM M KOMILJIEKCOB +
yIpaBIeHUS
10 IIpakTHKa 1Mo MOJYYEHUIO TPOPECCHOHATBHBIX
YMEHUH U oNbITa NPOPeCCUOHATEHOM + + + +
JESATEIIBHOCTH
11 IIpenauniomMHas NpakTUKa + + + +
12 PamuoIoKaiMoOHHbIE KaHAJIEI +
13 PaaronokaloHHbIE CUCTEMBI C +
CHUHTE3UPOBAHUEM alepTypbl aHTEHH
14 PaguooKaliMoOHHbIE CTAHIINH +
15 PaguonpuemHble yCTpoicTBa +
pazMoJIOKAlIMOHHBIX CUCTEM
16 CBepXmMpOKONOIOCHAs PaHOIOKaIUS +
17 Craructrueckast TeOpusl paAMOTEXHUYECKUX +
CUCTEM
18 Teopus paguocucTem nepeaadn HHGOpMaLuu + +
19 Yerpoiictea CBY u aHTeHHBI +
20 YerpoiicTBa reHepUpOBaHUS U POPMHUPOBAHUS +
CUTHAJIOB
21 udposas 006paboTKa CUTHATIOB +
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22 IudpoBblie ycTpoiicTBA U MUKPOIIPOIIECCOPHI +

23 DnexTpoarHaMUKa +

[Tocnenyromume TUCUUTUIMHBI

1 3amuTa BBITYCKHON KBaTH(PUKALIMOHHOM
paboThI, BKITIOYAs TIOATOTOBKY K MPOIEAYPE + + + +
3aIATHI U TIPOICAYPY 3aIUThI

2 OCHOBBI TEOPUHU CUCTEM U KOMILJIEKCOB

. +
PaaMO3IEKTPOHHOM O0PHOBI

3 Ilpoektupoanue paguocuctems (I'TIO-1-6) + + + +

5.4. CooTrBeTcTBHE KOMIIETEHIIM, (GOPMUPYEMBIX NPH U3yYEeHUH TUCHHUILUIMHBI, U BUA0OB 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH U3YUYEHUU ITUCHUILUIMHBI, U BHUAOB 3aHITHIA
MpEeICTaBICHO B Tabmuie 5.4.
Tabnmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHUU IUCIUIUIMHBI, U BHJIOB
3aHSATUN

Bune! 3agsatuii
@DOpMBI KOHTPOJIA

Komme
TEHLU
n

NS8O MEY 8586

=

~

A

+He
K

+ + + KonTpomasHas pabdora,
Koncnekr caMonoaroToBKH,
CobecenoBanue, 3ammra
KYPCOBBIX ITPOEKTOB
(pabor), 3auet, Pacuetnas
pabota, Tect, OT4eT 1Mo
KypcoBoii pabote, Otyer 1o
MPAKTUYECKOMY 3aHSTHIO,
HuddepennupoBaHHbIi
3a4eT

ITK-5 + + + + KonTpomasHas pabdora,
Koncnekr caMonoaroToBKH,
CobecenoBanue, 3ammra
KYPCOBBIX ITPOCKTOB
(pabor), 3auet, PacueTHas
pabora, Tect, OTuer 1o
KypcoBoii pabote, OTyer 1o
MIPAKTHYECKOMY 3aHSTHIO,
JuddepenurpoBaHHbIi
3aueT

IICK-1.6 + + + + KonTponbHas pabora,
Koncnekr caMonoaroToBKH,
CobecenoBanue, 3ammra
KYpPCOBBIX ITPOEKTOB
(pabor), 3auet, Pacuernas
pabora, Tect, OTuer o
KypcoBoii pabote, OTyer 1o
MPaKTUIECKOMY 3aHATHIO,
JuddepenurpoBaHHbIi
3adeT
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I1CK-1.2 + + + + KonTpomnsHnas pabdora,
KoHCIIeKT caMOoImoATOTOBKH,
CobecenoBanue, 3ammra
KYPCOBBIX TTPOEKTOB
(pabor), 3aueT, PacuerHas
pabota, Tect, OTueT mo
KypcoBoii pabore, OT4er mo
MPAKTHYECKOMY 3aHSTHIO,
HuddepennmpoBanHbiit
3a4er

6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHble paboThI
He npenycmorpeno PYIL.

8. [IpakTHYeckue 3aHATHS (CEMUHAPHI)
HanMeHoBaHMEe MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

MK
oC
M
BbIC
KO

HazBanus pa3znenos HanMeHOBaHHE NPAKTHYECKUX 3aHATHH (CEMHHAPOB) ; 3

10 cemectp

1 BBenenune

2 Buemruee

MPOEKTUPOBAHUE
paarocucTeM

Onucanue paguorexHudyeckoi cucreMsl.(HasBanue,
1eJIb ¥ Ha3HaU€HUe, IPU3HAKU U (QYHKIMH CUCTEMBI,
IoKa3aTesy Ha3HaueHus, Kpurepuil apdexTuBHOCTH

Hroro

Cocrasnenue TexHudeckoro 3aaanus.(Meroxn
peanu3alum, OnucaHue CUCTEMBI B IIEJIOM,
YKpyIHEHHas OJIOK-CXeMa CHCTEMbI, OITUCAHNE
HOJICUCTEM, TAKTUKO-TEXHUYECKHE
TpeboBanus ) OKpyKeHHE CHCTEeMbl. BHenHue
ycnoBHs. (XapaKkTepucTUKa YCIOBUH SKCIUTyaTalH,
OCHOBHBIE HAINPaBJICHUsI, IO KOTOPHIM HEOOXOAUMO
IpoBeJieHHe YKCriepuMeHToB)Maremaruueckas
Mmozensb. [Inanuposanue sxcniepumenta. (Ilepeuens
BXOJIOB U BBIXOJIOB ¢ UX 0003HAYEHUSAMH U
KOJIMYECTBEHHBIMH XapaKTePUCTUKAMU-
pasMepHOCTAMH, (hOPMYIIbHAS CBSI3b BXOIOB U
BBIXOJIOB U/MJIU X CTaTUCTUYECKUX XapaKTEPUCTHK,
IUTAHUPOBAHKE SKCIIEPUMEHTA)

HUroro

24

24

TIK-4, TTK-
5, TICK-
1.2, TICK-
1.6

TIK-4, TTK-
5, TICK-
1.2, TICK-
1.6

3 BuyTpeHHee
POEKTUPOBAHNE CUCTEM

Maremaruueckas monens. Ilnannposanue
skcnepuMenTa. (IlepeueHb BXOIOB U BBIXOJIOB C UX
0003HaYEHUSIMHU U KOJTMUECTBEHHBIMU
XapaKTepUCTUKaMHU-Pa3MEPHOCTAMH, POpPMYyJIbHAs
CBSI3b BXOJIOB U BBIXOJIOB M/MJIM UX CTATUCTUYECKUX
XapaKTepPUCTHUK, JITAHUPOBAHHUE SKCIIEPUMEHTA)

HUroro

I1IK-4, TIK-
5, IICK-
1.2, IICK-
1.6

Hroro 3a cemecTp

9. CamocrosiTeibHast padoTa

32

Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U (pOPMHUpPYEMbIE KOMIIETEHIIUN MPEACTABIEHBI B

Tabmuue 9.1.
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Tabnuma 9.1 — Bubl caMocToATeNbHOM paboThl, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIETEHIHH

Bunnl camoctosTensHOU

g
Q)

X

>~ O =

[

Hasganus pasnenos paBoTEL X § § ‘g % 5 @OopMBI KOHTPOJIA
10 cemectp
1 Beenenue ITonroroBka k 10 IIK-4, JuddeperunpoBaHHbIi
MPAKTUYECKUM 3aHSATHUSIM, IIK-5, 3a4eT, 3adeT, 3ammura
CeMHUHapaM [1CK-1.2, KypCOBBIX MPOEKTOB
ITpopaboTKa JEKIIMOHHOTO 1 HCK-1.6 | (pabor), Koncmexr
Marepuaia CaMOTIOATOTOBKH,
Konrtponwhas padora,
Hroro 11 Otuer 1o KypcoBoit
pabore, OT4eT 1Mo
MPAaKTUYECKOMY 3aHATHIO,
Pacuernas pabora,
CobecenoBanue, Tect
2 Buemunee ITonroroBka k 24 TIK-4, JuddeperunpoBaHHbII
MIPOEKTUPOBAHUE MPAKTUYECKUM 3aHSATHUSIM, ITK-5, 3a4eT, 3ader, 3alura
panuocucreM CEMHHapaM [1CK-1.2, KypCOBBIX POEKTOB
[TpopaboTka JIEKITMOHHOTO 22 TICK-1.6  (pabor), Koncnext
Marepraa CaMOTIOATOTOBKH,
Konrtponshas padora,
Hroro 46 OTuer 1o KypcoBoii
pabote, Otyer 1o
MPAaKTUIECKOMY 3aHATHIO,
Pacuernas pabora,
CobGecenopanue, Tect
3 Buytpennee [TonroroBka k 24  TIK-4, HuddepennmpoBaHHbIi
NPOEKTHPOBAHUE CUCTEM  MPAKTHUECKUM 3aHITHSM, [1K-5, 3adeT, 3a4er, 3ammra
CeMHUHapaM [ICK-1.2, KypcOBBIX MPOEKTOB
ITpopabGoTKa JEKIIMOHHOTO o TCK-16  (pabor), Koncmexr
MaTepHana CaMOIO/ATOTOBKH,
KonrtponrHas pabora,
Hroro 26 Otuer 1o KypcoBoi
pabore, OTyeT 1Mo
MPAKTHYECKOMY 3aHSTHIO,
Pacuernas pabora,
CobGecenoanue, Tect
4 3akioueHue. [TpopaboTka JIEeKIIMOHHOTO 1 IIK-4, JuddepenunpoBaHHbIil
CoBpeMeHHbIE TEHACHIIMU MaTepuaa [1K-5, 3a4eT, 3adert, 3ammTa
B Pa3BUTHH PATMOCUCTEM  pr o 1 [1ICK-1.2, KypCOBBIX POEKTOB
IICK-1.6 (pabot), KontponbHas
pabora, OTyeT mo
KypcoBoii pabote, OTyer
10 TIPAKTUIECKOMY
3aHaTH0, PacueTHas
pabora, CobecenoBanue,
Tect
Hroro 3a cemectp 84
Hroro 84

10. KypcoBas pa6ora (mpoeKr)
TpynoeMKoCTbh ayAUTOPHBIX 3aHATUH U (OpPMUPYEMble KOMIIETEHIIMHM B paMKax BBIIIOJHEHUS
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KypcoBoii paboTsI (mpoekTa) nmpezcTasiensl Tadmuie 10.1.
Tabnmuma 10.1 — TpymoeMKOCTh ayIUTOPHBIX 3aHATUA W (HOpMHUpyeMbIe KOMIIETEHIIMM B paMKax
BBINOJIHEHHSI KYpPCOBOM paboThI (ITPOEKTa)

- U

|
N Y I A O

10.1. Tembl KypcoBBIX padoT (IIPOEKTOB)
[IpumepHas TemaTHKa KypcOBBIX padoT (IIPOEKTOB):
— [J PapnonokanmoHHas CTaHIUS JalbHEr0 OOHAPY>KEHHUS CaMOJIETOB.

[ PaguonokaliMoHHAasl CTaHIIMS HaBEJICHUs U IieJieyKa3aHusl.

[J PanmonokaniioHHas CTaHIMS C CHHTE3UPOBAHHOM allepTypoil aHTCHHBI.
] JIByXIO3UIIMOHHAs paJuoIOKallMOHHAs CUCTEMA.
[J PannonaBUrainoHHOE yCTPOWCTBO KOCMUYECKOTO anmapara.
0 IuddepennnanpHoe paiOHABUTAIIMOHHOE YCTPOMCTBO anmaparypbl OTpeOuTes
cuctemsl [ JIOHACC.
[J KoppensiimoHHO-3KCTpeMasbHasi CHCTEMAa HaBUTALIMU JIETATEIbHOIO annapara.

[J Ilone3nast Harpy3Ka KOCMMUYECKOI'0 arnapara MOHUTOPHHTA 36MHOH TOBEPXHOCTH.
[J Cucrema O6av>KHEH HaBUTALMU /1711 00ecIIeueHHs TOCa KN CaMOJIETOB.
[J Camonetnas PJIC ¢ ADAP.
[J Cucrema paJuoTEXHUYECKON Pa3BEIKH.
[} ®a30Bblif pauoneIeHraTop.
[1 MoOHOMMITYJIbCHBIN aMILJTUTYAHBIH MEJIeHraTop.
[ AnanTuBHAas ITMPOKOTIONIOCHASI CUCTEMa JIJIsl «posi» HaHocnyTHUKOB CubeSat.

() JIByXCTOPOHHSISI ITHPOKOTIONIOCHAsI CUCTEMA CITyTHUKOBOH cBsi3u ctanaapra DVB-RCS.
[J Cuctema CIIyTHUKOBOM CBSI3H IS IIOABOAHOIO poOoTa

11. PeiiTuHroBasi cucreMa /IJisi OEHKH yCIIeBA€eMOCTH 00y4arouXcsi

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

o 3 o]
HanMeHOBaHME ayTUTOPHBIX 3aHATUH P8 EgAFLe =g g
10 cemectp
[IpoekTupoBaHu€e BBIMOIHAETCS 110 UHIMBUIYAJIbHBIM 3aJIaHUSIM 12 I1K-4, IIK-5,
UIIO/] MHAMBUYaJIbHBIM PYKOBOJICTBOM (KaK MpaBuiio, He Oonee [1CK-1.2, I[ICK-
3CTYyIEHTOB Ha OHOTO PYKOBOIMTEIISA). 1.6
Hroro 3a cemectp 12
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. . MaxkcuManbHBIN
. MaxkcuManbHbIN MaxkcuManbHbI
DneMeHThI y4eOHOM OaJi 3a epuo Bcero 3a
6amn Ha 1-yto KT ¢ Gamn 3a nmepuon
JeSITEeNIbHOCTH mexnay 2KT u Ha CEMECTD
Hauazna cemectpa  Mexnay 1KT u 2KT
KOHEIl cemecTpa
10 cemecTp
JuddepenunpoBaHHbIi 20 20
3a4er
3auer 10 10
3ammura KypcoBbIX 20 20
MIPOEKTOB (pabor)
Koncnekr 2 2 2 6
CaMOTIOATOTOBKH
KonTponeHas padoTa 5 5 10
OTtyeT o KypcoBou 10 10
pabore
OTt4er 1o NpaKTUYECKOMY 5 5 10
10



3aHSTHIO

Pacuernas pabora 8 8
Tect 2 2 2 6
HToro Makcumym 3a 9 42 49 100
epuoz

Hapacraromum nrorom 9 51 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeAcTaBieH B Tabmumie 11.2.
Tabnuna 11.2 — Ilepecuer 6amioB B OIEHKH 3a KOHTPOJIBHBIC TOUYKH

banel Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka
>90% ot MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuManbHON cymMMbl OaiioB Ha nary KT 4
Ot 60% 10 69% OoT MakcuManbHON cyMMbI OaiioB Ha nary KT 3
< 60% ot MakcuManbHOU cyMMbI OamioB Ha naty KT 2

11.3. Ilepecyet cymMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY

[lepecuer cymMMbl 06asIOB B TPAAUIIMOHHYIO U MEXIYHApOAHYIO OLIEHKY IPEJCTAaBIECH B TAaOIMIEe
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymma Ganos,

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

HK3aMEH

5 (ommuHO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85-89 B (ouensn xoporo)

4 (xopo111o0) (3a4TeHO) 75-84 C (xopor1o)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpeAcTnento)
2 (HEYROBIICTBOPHTELHO) (HE Huxe 60 6amos F (meynoBneTBopHUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAMYECKOE U HH(OPMAIITHOHHOE o0ecTedeHrue TUCHMIINHBI

12.1. OcHOoBHas JaUTEpaTypa
1. Cucrtemorexnuka. [IpoekTupoBaHMe paAMOTEXHUYECKHX cucTeM: YueOHoe mocobue: Kypc
JeKUUH, KOMIIBIOTEPHBIH MPAKTUKYM, KOMIBIOTEpHbIE J1abopaTopHble pabOThl M 3aJaHUe Ha
camocTosTenbHy0 padoty / [onmukoB A. M. - 2018. 543 c. [DnexTpoHHsbIi pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/7297, nara oopamenus: 15.05.2018.

12.2. lononHuTEIBHAS IUTEPATypa
1. 1. Cumuu, M. I1. Cucremorexnuka : ydebnoe nmocodbue / M. I1. Cunuu, E. H. Peibanka ; pen.
M. II. Cumnu ; denepanbHOEe areHTCTBO MO 00pa3oBaHMIO, TOMCKHI TOCY1apCTBEHHbI YHUBEPCUTET
CHCTEM YIpaBlieHUs] U paguodeKTpoHuku. - Tomck : TYCVYP, 2007. - 242 (nanuuue B OuOnuorexe
TYCVYP - 100 3x3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3arebHBIC y4eOHO-MeETOAMYECKHE T0COOHs
1. CucremorexHuka: MeToandeckre yka3aHHMs IO KypCOBOMY MPOEKTHpOBaHUIO / [0nuKoB A.
M. - 2018. 24 c. [OnexTponnbii pecypc| - Pexxum moctyma: https://edu.tusur.ru/publications/7305, mara
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obpamenus: 15.05.2018.

2. Cucremorexnuka. [IpoekTpoBaHrue paaMOTEXHHMUYECKUX CHCTeM: YueOHoe mocodme: Kypc
JeKIMA, KOMIBIOTEPHBIH TNPAKTHKYM, KOMIIBIOTEpHBIE J1a0opaTopHble paboThl M 3aJaHHE Ha
camocrosTenbHyto padoty / TomukoB A. M. - 2018. 543 c. [DnekTponHbIl pecypc]| - Pexxum gocryna:
https://edu.tusur.ru/publications/7297, nara oopamenus: 15.05.2018.

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI M
HHBAJINI0B

Y4eOHO-METOUYECKUE MaTepPHAIIBI Il CAMOCTOSTEIPHON U ayAUTOPHON PabOTHI 00YJarOIIMXCs
W3 YKCia JIMI ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 370POBbS M MHBAJIUIOB MPEAOCTABISIOTCSA B (hopmax,
a/IaTUPOBAHHBIX K OTPAHMYCHUSM UX 3[OPOBBS M BOCIIPUATHS HHPOPMAIIHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

- B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITMUEHHBIM IIPH(PTOM.

JlJ1st I ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU (hopme.

JIois1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
1. www.elibrary.ru
2. uisrussia.msu.ru

13. MarepuaibHO-TeXHHYeCKOe o0ecreyeHue TUCHUILVIMHBI M Tpedyemoe NporpaMMHoOe
obecrnieyeHnme

13.1. O6umue TpedoBaHNS K MATEPHAJIbHO-TEXHMYECKOMY M POIPAMMHOMY 00eCIe4eHH 0
AUCHUILIUHBI

13.1.1. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe obecrnedeHne sl JeKIMOHHbIX 3aHATH I
Jnis mpoBeneHus 3aHATAN JIGKIMOHHOTO THIA, TPYIIOBBIX W WHIMBHIYaJbHBIX KOHCYIIBTAIWH,
TEKYILIEr0 KOHTPOJISl U MPOMEKYTOYHOM aTTeCTaIllU UCIIONIB3YyeTCsl yueOHasi ayJIuTOPUS C KOJHMYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKOM M cTaHIapTHOM yueOHoM Mebenbio. Merores
JI€MOHCTpallMOHHOE 000pylOoBaHHE U Y4eOHO-HaIIsAHblE MOcoOus, oOecrneduBarolIe TeMaTHYeCKue
WLTIOCTPAIUH 110 JICKIIHOHHBIM pa3iesiaM JUCIUTUIAHBL.

13.1.2. MaTrepuaJibHO-TeXHHYECKOE U TPOrPaAMMHOe o0ecredeHue sl MPAKTUYECKUX 3aHATH I
Jlaboparopus paauo371eKTPOHHBIX CUCTEM Iepeaadu HHPOopMaIiu
yueOHasi ayauTOpus JUIs MPOBEICHUS 3aHSATHI MPAKTUYECKOTO THIA, ydeOHas ayquToOpHs s
MIPOBEJICHUS 3aHSATHH JTA0OPATOPHOTO THUIIA, MIOMEIIEHUE JJIT KYPCOBOTO TIPOSKTUPOBAHUS (BBIMIOTHCHUS
KypCOBBIX PaboT)
634034, Tomckas obnacts, . Tomck, Bepimununa ynuia, 1. 47, 401 ayn.
Onucanue uMerIerocs 000pyI0BaHUS:
- Komnsrotep (8 mrt.);
- Monutop (19” SAMSUNG 1730S) (8 mt.);
- KinaBuarypa (8 wr.);
- Mpimib (ontrueckast) (8 1T );
- KommekT cnenuanu3upoBaHHON yaeOHOM MeOem;
- PaGouee mecto nmpenogaBares.
[TporpamMmmHOe oOecrieueHUeE:
- 7-Zip
Adobe Acrobat Reader
Far Manager
Free Pascal
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— 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-TeXHHYECKOE U IPOrPaAMMHOe oOecriedeHue J1JIs1 CAMOCTOSATEIbHOI padoThl
Jns caMoCTOsATEIbHON pabdOThl MCHOJB3YIOTCS y4eOHBIE ayaUTOpUU (KOMITBIOTEPHBIE KJIAcChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6macTs, . Tomck, yn. KpacHoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Beprmauna ynuia, 1. 74, 207 ay.

CocraB 000pya0OBaHUsA:

- yueOHas mebeb;

- komnbioTepsl kinacca He Hmxke [I9BM INTEL Celeron D336 2.81T. - 5 it

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTh «VHTepHeT» M 00ecreuuBaloT JOCTYN B SJIEKTPOHHYIO
MH()OPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

[lepeuenp nporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHre TUCHUIIIMHBI VIS JIMI ¢ OTPAHHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHHE NUCLMIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHM 370POBbS M MHBAJIMJIAMU
OCYIIECTBIISECTCS C UCIOIB30BAHUEM CPEACTB O0YUEHHUS OOIIETo U CIIeIUATILHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIOIUMUCS € HAPYUIEHMAMM CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNHBIX CPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npuema/nepenaud yueOHOM MHQpOpMalMM B JOCTYNHBIX (hopMax, MOOMIBHOM CUCTEMBI IpPENoiaBaHus
Ui 00y4aronuXcsi ¢ UHBAIUIHOCTHIO, MOPTaTUBHOM MHAYKIIMOHHOW CHUCTeMBbI. YueOHas ayAuToOpus, B
KOTOPOM 3aHUMAIOTCS OOyYarolIuecs ¢ HapylleHHeM Ciyxa, 00OpyaoBaHA KOMITHIOTEPHOW TEXHHUKOM,
ayIMOTEXHUKOW, BUJACOTEXHUKOM, NEKTPOHHON JOCKOM, MYJIBTUMEIUMHON CUCTEMON.

[Tpu 3aHATHAX ¢ OOYUYAIOMIUMHUCS ¢ HAPYLIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO UCIIOIB30BaHNE B
JIEKIMOHHBIX U YI€OHBIX ayAUTOPHUSIX BO3MOXKHOCTH MIPOCMOTPA YAAIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JJOCKE WM CJlaii[ia Ha KpaHe) MPU MOMOIIY BUIEOYBETUIUTENEH IsI KOM(DOPTHOTO MTPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYYAOIIMMHUCA € HAPYLIEHHUSIMH OINOPHO-IBHUIraTeJIbHOIO ammapara
WCIIONB3YIOTCSl aJbTepHATUBHBIE YCTPONCTBAa BBOJAa WH(MOpPMAIMK W APYTHE€ TEXHUYECKHE CPEICTBA
npuema/mepenadu ydeOHOM HMH(pOpMalUU B JOCTYHHBIX (opMax, MOOMIBHOM cHUCTeMbl OOydeHHs s
JIozie ¢ MHBAJIMIHOCTERIO.
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14. OueHouyHble MaTepUAJIbl U METOANYECKHE PEKOMEHJAIUM 110 OPraHU3aIUM U3yYeHHs
AUCHUTLIUHBI

14.1. Coagep:kaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEeHIAIM U
st oneHkH cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHUS 3aKPEIUICHHBIX 33 JUCIMIUIMHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBble 3a1aHus
1 Uemy paBHA BeTMUMHOM IpeIeIbHON 3HepreTraeckoi addexruBHocTr (penen [llennona)?
1,59 16
1,69 16
2,56 J16
3,22 16

2 Kaxkoit n3 muknmyecknx n30sTounbix ko1oB CRC (Cyclic redundancy check) obecnieunBaer

HauOObIIEEe YUCIO OOHAPYXKECHHBIX OMIMOOK OT YHCIa KOHTPOJIBHBIX CyMM JUISl Pa3IUYHBIX
nonnaoMoB CRC-koma? CRC-1

CRC-16-1BM

CRC-30

CRC-4-1TU

3 Uto Takoe METO MaKCUMaJILHOTO MPaBIONOa00Us?

- pa3aenpHOe U3BJIeYeHHE HH(DOPMAIIMU U3 OJJHOTUITHBIX HAJIATalOIIUXCSl IPYT HA APYyra CUTHAJIOB

- OTO COBMECTHOE paclpefelieHHe BBIOOPKM U3 IapaMeTPUUYECKOrO  pacIpeesieHHs,
paccMmarpuBaeMoe Kak

(GyHKUMS TapameTpa.

- JTOT METOJ OIICHHBAHMS HEU3BECTHOTO IMapaMmerpa IMyTeM MAaKCUMHU3alUd (QYHKIHUU
MPaBAONOA00uS

- 3a/laua HAXOXKJCHHS alropUTMa WIM MpaBWJIa ONTUMAJIbHOTO MPUHATHS PELICHUS O HAIUYUU
OIHOTO W3

HECKOJIbKUX BO3MOKHBIX CUTHAJIOB B IPUSTOM KOJICOAHUH

4 Y10 Takoe pa3peiieHnue CUraaon?

- paszenbHOE U3BJIeUeHHEe MH(POPMAIIUU U3 OAHOTHUITHBIX HAJIAraloUuXCsl IpYT Ha Ipyra CUTHAJIOB

- 337]a4ya HaXOXKJICHUsI aJlTOPUTMA WM MPAaBWIA ONTUMAJIBHOTO MPUHSATHS PELIEHUS O HAJIMYUU
OJTHOTO U3

HECKOJBKUX BO3MOKHBIX CUTHAJIOB B IPUSTOM KOJICOAHUH

- aHaJIU3 MPUHSTOTO KOJICOAHUs C IENIbI0 YCTAHOBJICHUSI HAJIMYWS CUTHAJIA B 3TOM KOJICOAHUHM Ha
done

oMex

- D3TO COBMECTHOE paclpeielieHHe BBIOOPKM W3 MapaMEeTPUUYECKOro  pacIpeneieHus,
paccmarpuBaeMoe Kak

byHKIMS mapameTpa.

5 Kakoii Bua Moaynsiiiuu ucnoibs3ytoress B GSM?
FSK

MSK

GMSK

QPSK

6 Kaxkas mnmmHa Koga B coToBoif cructeme cBsizn CDMA20007?
8

16

32

64
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7 Kakast yactota usnydenus cucreM cranaapra [IEEE 801.11g?
1,5 MI'n
2,0 MI'n
2,4 MI'n
5,6 MI'1g

8 Kaxkast Momynsnus ucrosb3yercs B cucreme MoouibpHo# cBsa3u crannapra IEEE 802.15.4 ZigBee
¢ yactotro u3nydenus 2,4 [T

BPSK

QPSK

OQPSK

QAM

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

CDMA

DSS

FHSS

Kone! bapkepa

10 Kakast yacrora usnydenus cucrem cranaapra IEEE 802.15.4 (Bluetooth)
1,5 MI'ng
2,0 MI'n
2,4 MI'n
5,6 MI'ig

11 Cucrema mobunbsHOM cBsi3u crangapra IEEE 802.16 (WiMAX) aganTuBHAs ¢ IEpEKITIOUEHIEM
BugoB Moayisitmu oT SNR: mpu SNR =5 n1b — BPSK, SNR = 14 1b — QAM-4, SNR =25 nb — QAM-16,
SNR =40 n1b — QAM-64. Kakoii BuJ MOIyIAnu 00ecreunBaeT HanOOIbIIYI0 TOMEX0YCTOHYUBOCTH?

BPSK

QAM

QAM-16

QAM-64

12 Cuctema mobunsHol cBsa3u ctangapra IEEE 802. 20 LTE oGecnieunBaeT CKOpOCTh Tepeaadun
unpopmaruu 150 Mbut/c - kakas CKOpOCTh mepenadyr JaHHBIX OyleT MPH HCIOIb30BAHUN TEXHOJIOTHH
MIMO 4x4?

150 Mburt/c

300 Mbut/c

450 Mbut/c

600 Mbut/c

13 Cucremsl u(ppoBOTO HA3eMHOTO TEIEBU3UOHHOTO Bemanus DVB-T2 ucnonszyer BHyTpeHHEE
Y BHEILIHEE KOJIUPOBAHUE:!

BCH-CK

PC-CRC

PC-CK

BCH-LDPC

14 PagmodacToTHBIE M3MEpPEHUsI B CUCTeMax IU(POBOr0 HA3eMHOTO TEJICBU3MOHHOTO BEIIAHUS
DVB-T2. IIpu kakom SNR o6ecrnieunBaetcss BER<10E-7 myist 256 QAM?

15 [16

20 J16

25 1b
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35 16

15 Cucrembl BBICOKOCKOpPOCTHOTO Lu(poBoro crnyrHukoBoro TB-pemanus DVB-S2. Kakas
MOAYIALHUS 00eCIIeYrBacT MAKCHMAIIBHYIO CKOPOCTb Tepeiadn?

QPSK

8PSK

16APSK

32APSK

16 Cucrema BBICOKOCKOPOCTHOTO ItM(dpoBoro kadempHoro TB-Bemanus DVB-C2 wucnonsiyet
monmymsiuio 4096-QAM. Kakoe munnManbpHoe 3HadeHHe SNR HeoOxoqumo mist ooecieuennss BER=10E-
-

20 /16

25 16

30 116

35 J16

17 Cucremspl uppoBOoro MOOMIBHOTO TeeBU3UMOHHOTO Bemanus DVB-H ucnonbs3yer Gosnbiioe
yucio Hecymux st COFDM

1K, 2K, 3K

2K, 4K, 8K

3K, 6K, 9K

2K, 3K.4K

18 Kakoil Bug Momynsuuu ciyTHUKOBOM cucteMsl cBsizu DVB-RCS2 obecnieunBaer HanOOIIbIIYIO
CKOPOCTb Nepeauu nHpopmanuu?

QPSK

8PSK

16APSK

18APSK

19 Kakoii Bua MOIYIALNUN CITYTHUKOBOM cucteMbl cBsizu DVB-RCS2 obecnieunBaeT HanOOIBIITYIO
MTOMEXO03aIUIIEHHOCTh?

QPSK

8PSK

16APSK

18APSK

20 Kaxoit BHJl KOTMPOBaHHS UCTIONB3YETCsl B CITYTHHUKOBOMU crcteMe cBsizn DVB-RCS2?
BCH-LDPC

BCH-PC

CK-PC

CRC-BCH

14.1.2. TeMbl KOHTPOJIBHBIX Pad0T
Oxpyxenue cucremsl. Baemnune ycinoBus. Maremarnueckas Monenb. [lnanupoBanue
skcnepuMeHnTa. [IpoekTnpoBanne eTMHUYHON HUTH

14.1.3. 3auér
OO11ee onucaHre CUCTEMBI C XapaKTEPUCTHKON €€ OCHOBHBIX MPU3HAKOB. * [locTaHoBKa

3alauu: OIMMCAHUC OKPYKCHHA CHUCTCMBI C TICPCUUCICHUCM BCCX BXOIHBIX BOS)ICﬁCTBHﬁ n
OMMPECACIICHUEM HX IapaMCTpPOB ('-II/ICJ'IOBBIX XapaKTepI/ICTI/IK), NEPCUNCICHUEC W OIHNCAaHHUC BbBIXOJ10B
CUCTCMBI, 3aaHUC obmactu AOIIYCTUMBIX TCXHUYCCKUX pemeHHﬁ, BLI60p KpuTepus B(I)(I)GKTI/IBHOCTI/I AJIA
onTuMu3aium CHCTEMBbI. ° Pa3pa60TI<a MEeToaa pa6OTI)I M MaTeMaTHYeCKOI MOACIN CUCTEMBI. °©
HHaHI/IpOBaHI/IC U TIPOBCACHUC OSKCIICPUMCHTA (B TOM YHCIIC KOMHBIOTCpHOFO) C HCJIbIO TOJIYYCHHA
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HEIOCTAIONIUX JUIsl MPOCKTUPOBAHUS JaHHBIX, 00pabOTKa pe3yIbTaTOB HKCIIEPUMEHTA (BBIMOIHIECTCS MPH
HeoOxoaumocTH). ¢ CocTaBieHue U 000CHOBaHUE (DYHKIIMOHAIBHONW W CTPYKTYPHOW CXEM CHCTEMBI. ®
OmnpeneneHue W 3aJaHUe TEXHUYECKUX TPEOOBAaHMM K AJIEMEHTaM CTPYKTYpHOM CXEMBbl. * AHaIM3
CHCTEMBI: pacueT OCHOBHBIX Ka4eCTBEHHBIX IIOKa3aTeliell Ha3Ha4YeHHs. * BBIBOIBI O JOCTOMHCTBAX,
HCOOCTAaTKax U IyTAX I[aﬂbHeﬁHleI‘o COBCPUICHCTBOBAHUA CUCTCMBIL.

OO1ee onMcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB. * [TocTaHoBKa

3a7a4u: OIMCAHWE OKPY)KEHHS CHUCTEMBI C IIEPEYMCIICHHMEM BCEX BXOJHBIX BO3/ICHCTBUI H
OIpPCACIICHUCM HX IIapaMCTPOB (‘II/ICJ'IOBBIX XapaKTepI/ICTI/IK), NEPpCUNCICHUC W OIMCAaHHUC BbBIXOJ0B
CHCTEMBI, 3aJJaHne 00JIACTH JIOIyCTHUMBIX TEXHHYECKUX PEIICHHH, BEIOOp KpuTepus 3PPEeKTUBHOCTH IS
OIITUMH3allU1 CHUCTCMBI. ° Pa3pa60TKa METOda pa6OTbI M MaTeMaTH4ecKoit MOACIN CHCTEMBI. °
[lnanupoBaHue W TPOBEICHUE SKCIEPUMEHTa (B TOM YHCIIE KOMIIBIOTEPHOTO) C IIEIbI0 ITONyYESHUS
HEOAOCTAIIMUX AJIA

NPOCKTUPOBAHUS  JAHHBIX, O00pabOTKa pEe3yNbTaTOB JKCIIEPUMEHTA (BBINOJIHICTCS NPHU
HeoOxonumoctn). ¢ CocraBieHne U 000CHOBaHWE (PYHKIIMOHAIBHOW M CTPYKTYPHOM CXEM CHUCTEMBI. °
Ompenenenne M 3aJaHUE TEXHUYECKMX TPEOOBAHMH K SJIEMEHTAM CTPYKTYPHOH CXEeMBl. * AHanu3
CUCTCMBI: PACYCT OCHOBHBLIX KAaYCCTBCHHBIX nokasareley Ha3HaucHHS. °© BBIBO[[BI O OO0CTOHMHCTBAX,
HEJI0CTaTKaxX U MyTSAX JaJbHEHIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

14.1.4. Bonpocnl Ha cobeceqoBaHmne
OO01ee onrcanre CUCTEMBI C XapaKTEePUCTUKON €€ OCHOBHBIX ITPU3HAKOB. * [locTanoBka

3alaun: OIMMCAHUC OKPYXKCHHA CHCTCMbI C ICPCUMUCICHUCM BCCX BXOIHBIX BO3IIGI7[CTBI/II>1 n
OIpeleICHUeM HX IapaMeTpOB (YHCIOBBIX XapaKTEPHCTHUK), IEPEYUCICHHE W OIMCAaHHWE BBIXOJOB
CHCTEMBI, 33JJaHHE O0JIACTH JOIYCTUMBIX TEXHUYECKUX pPEIICHU, BBIOOP KpUTepHs 3PPEKTUBHOCTH IS
ONTHMHU3AIMU CHCTeMbl. * Pa3paborka meroga pabdOTBI M MareMaTHYeCKOM MOJIETH CHUCTEMBI. ©
[InanupoBaHne W TPOBEICHHE SKCIEPUMEHTa (B TOM YHWCIIE KOMITBIOTEPHOTO) C LENbI0 TONXYYeHHS
HEJIOCTAIOIIUX Ul IPOCKTUPOBAHUS JaHHBIX, 00pa0OTKa pe3yabTaTOB IKCIICPUMEHTA (BBIMOIHIECTCS PU
HeoOxonumoctHn). ¢ CocraBieHne U 000CHOBaHWE (PYHKIIMOHAIBHOW M CTPYKTYPHOH CXEM CHUCTEMBI. *
OmnpeneneHue M 3aJjaHUe TEXHUYECKUX TpPEOOBAaHUI K 3JIEMEHTaM CTPYKTYpHOM CXEMbl. * AHaIU3
CUCTCMBI: PACYCT OCHOBHBLIX KAaYCCTBCHHBIX rnokaszarene Ha3HaueHHs. © BI)IBOZII)I O JOOCTOHMHCTBAX,
HEJI0CTaTKaX U MyTsX AaJbHEHIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

14.1.5. Bonipocbl Ha caMONOATOTOBKY

OO1ee omrMcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB. * [TocTaHoBKa

3aa4l: ONMHCAHUE OKPYXKEHUS CHCTEMBl C IEPEYUCICHHEM BCEX BXOJIHBIX BO3ACUCTBUI U
OMMPCACIICHUEM HX IIapaMCTPOB (‘-II/ICJ'IOBI)IX XapaKTCpI/ICTI/IK), NEPCUNCICHUEC M OIHNCAaHHUC BbBIXOJ10B
CHCTEMBI, 3aJlJaHie 00JIaCTH JIOMYCTUMBIX TEXHUYECKHX peIleHHH, BBIOOp KpuTepus 3pPeKTuBHOCTH JUIs
OIITUMMH3AIlU1 CHUCTEMBI. ° Pa3pa60TI<a METOda pa6OTI>I M MaTreMaTH4ecKoi MOACIIN CHCTEMBI. °
[InanupoBaHMe M TNPOBEJCHHE SKCHEPUMEHTa (B TOM YHCIIE KOMIIBIOTEPHOTO) C LENbI0 MOJYy4eHHs
HEJOCTAIOLIUX JJIsl IPOEKTUPOBAHMS JAaHHBIX, 00padOTKa pe3yabTaToB AKCIEPUMEHTA (BBIMOIHIETCS U
HeoOxonumoctn). ¢ CocraBiaeHne U 000CHOBaHUE (QYHKIIMOHAIBHOM M CTPYKTYPHOM CXEM CHUCTEMBI. *
Omnpenenenne M 3aJaHU€ TEXHUYECKUX TPEOOBAHUN K 3JIEMEHTaM CTPYKTYpPHOM cXeMbl. ¢ AHanu3
CHCTEMBI: pacueT OCHOBHBIX KaueCTBEHHBIX IIOKa3zaTeNell Ha3HayeHHs. * BBIBOIBI O JIOCTOMHCTBAX,
HEOOCTAaTKax U MyTAax ﬂaaneﬁmero COBCPIICHCTBOBAHWA CUCTCMBI.

14.1.6. Bonipocsl 1Jist NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM

Onwucanue paaunorexHudeckoil cucremsl.(Ha3Banue, 1einp W Ha3HaYeHUE, NPU3HAKU U (QyHKIMU
CHCTEMBI, I0Ka3aTeNIN Ha3HAYECHUS, KpUTepuil 3PPEKTUBHOCTH

CocraBineHue TexHU4eckoro 3agaHus.(Merox peanu3anuy, ONHWCAHHUE CHUCTEMBI B ILIEJIOM,
YKpYIHEHHast OJ0K-cxema CUCTEMBI, OMHCaHHe MOJICHICTEM, TaKTUKO-TEXHUYECKUE
TpeboBanus)OKpykeHne cucteMbl. BHemHue ycnoBus. (XapakTepUCTHKa YCIOBUH 3KCIUTyaTallMH,
OCHOBHbIE HAaNpaBjieHMs, MO KOTOPHIM HEOOXOOUMO TPOBEAECHHE SKCIEepUMEHTOB)Maremarnyeckas
mozens. [lmanupoBanue skcnepumenta. (IlepedeHb BXOIOB M BBIXOAOB C HX OOO3HAUCHHSIMU U
KOJIMYECTBEHHBIMHU XapaKTEePUCTUKAMU-Pa3MEPHOCTAMH, (hOpMYiIbHAas CBSA3b BXO/IOB U BBIXO/IOB U/MJIU UX
CTaTUCTUYECKUX XaPAKTEPUCTHUK, INITAHUPOBAHUE SKCIIEPUMEHTA)
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Maremarnueckast Monenb. IlnmanupoBanue skcnepumMeHTa. (IlepeyeHb BXOJOB M BBIXOJOB C HUX
0003HAYEHUSAMH U KOJIMYECTBEHHBIMHU XapaKTEPUCTUKAMU-Pa3MEPHOCTIMH, (OPMYJIbHAsL CBSI3b BXOJOB U
BBIXO/IOB M/MJTH UX CTaTUCTHYECKUX XapaKTEPUCTHK, IITAHUPOBAHUE SKCIICPUMEHTA)

14.1.7. Bonipocsl nuddepeHIuPOBAHHOIO 3a4eTa
O011ee onucaHne CUCTEMBI C XapaKTEPUCTUKON ee OCHOBHBIX MPU3HAKOB. ¢ [locTaHoBKa

3aJauyu: OIMCAaHUE OKPY)KEHHUSI CUCTEMbl C MEPEYUCIIEHHEM BCEX BXOJHBIX BO3JCHCTBUI U
OIIpE/ICTICHUEM HUX I[apaMeTpoB (UMCIOBBIX XapaKTEPUCTHK), IMEPEUMCICHUE M ONMCAHUE BBIXOAOB
CHCTEMBI, 3aJJaHue 00JaCTH JAOMYCTUMBIX TEXHUUYECKUX PELIeHU, BbIOOp KpuTepus 3hppekTuBHOCTH 171
ONTUMH3AIMKA CcUCTeMBbl. ¢ Pa3paborka meroma pabOThI M MaTeMaTWYeCKOH MOAETH CHCTEMBI. *
[InanupoBaHue W MPOBENCHUE HSKCIEPUMEHTa (B TOM YHCJIE KOMIIBIOTEPHOIO) C LEJIbIO IMOIY4YEeHHUS
HEAOCTAIOLIUX JJIs IPOEKTUPOBaHUS JAaHHBIX, 00padOTKa pe3yabTaToOB AKCIEPUMEHTA (BBINOIHIETCS U
HeoOxomumoctu). * CocraBieHue U 00OCHOBaHUE (PYHKIIMOHAIBHONH M CTPYKTYPHOI CXEM CHCTEMBI. ®
Omnpenenenue W 3aJaHue TEXHUYECKUX TPEOOBAaHUI K JIIEMEHTaM CTPYKTYpHOM CXEMBl. * AHaIW3
CHUCTEMBI: pacdyeT OCHOBHBIX KaueCTBEHHBIX IOKa3aresieil Ha3HaueHus. * BbIBOIBI O JOCTOMHCTBAX,
HEJ0CTaTKaxX U MyTAX JajJbHEHIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

OO1ee onMcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB. * [TocTaHoBKa

3a/J1a4u: OIMCAHUE OKPY)KEHHS CHUCTEMBI C IIEPEYMCIICHHMEM BCEX BXOJHBIX BO3/ICHCTBUII H
OIMPCACIICHUCM HX IIapaMCTPOB (‘-II/ICJIOBBIX XapaKTepI/ICTI/IK), NEpCUNCICHUC W OIHNCAaHHUC BbIXOJI0B
CHCTEMBI, 3aJjaHne 00JIACTH TOMYCTHMBIX TEXHHYECKUX PEIICHH, BEIOOP KpuTepus dPPEKTUBHOCTH IS
OIITUMMH3allM1 CHUCTCMBI. ° Pa3pa60TKa METOoaa pa6OTI)I M MaTeMaTH4ecKoi MOACIIM CHCTEMBI. °
[InanupoBaHue W TPOBEICHUE SKCIEPHUMEHTa (B TOM YHCIIE KOMIBIOTEPHOTO) C LENBIO IMOTYYEHHS
HEOOCTAOIIMUX AJIA

NPOCKTUPOBAHUS  JIaHHBIX, O00pa0OTKa pe3ylbTaTOB AKCIIEPUMEHTA (BBIMOIHACTCS NPHU
HeoOxonumoctHn). ¢ CocraBieHne U 000CHOBaHWE (PYHKIIMOHAIBHOW M CTPYKTYPHOH CXEM CHUCTEMBI. °
OmnpeneneHue M 3aJjaHUe TEXHUYECKUX TpPEOOBAaHMM K 3JIEMEHTaM CTPYKTYpHOM CXEMbl. * AHaIU3
CUCTCMBI: PACYCT OCHOBHBLIX KAYCCTBCHHBIX nokasarene Ha3zHadeHUS. ° BBIBOI[BI O JAO0CTOHMHCTBAX,
HEJI0CTaTKaX U MyTsX AaJbHEHIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

14.1.8. Tembl pacueTHbIX padoT
N3yuenne 3amanus u obmiee omucanue cucremsl. IloctaHoBka 3agaum pa3pabOTKH CHCTEMBI.
AHanu3 JnuTeparyppl W TNOUCK aHanoroB. Pa3paboTka MeToga M MaTeMaTH4YecKod MOAENH.
MogenupoBanue WM SKkcnepuMeHT Pa3paboTka (yHKIMOHAIbHOW M CTPYKTYpHOM cxeM. PacueTsl u
ompenenenne TT k anemeHTam cxeM AHanM3 mokasarteneil cucremsl. CocTaBieHne U opopMIleHHE
oT4YeTa.

14.1.9. Tembl KypcOBBIX NPOEKTOB (padoT)

PannonokanroHHas CTaHIUs 1ajdbHET0 OOHAPYKEHUSI CaMOJIETOB.

- PagnonokanmonHas cTaHUMs HaBECHUS U LEJICYKa3aHUs.

- PaguonokanionHas CTaHIMs ¢ CHHTE3UPOBAHHOM allepTypoil aHTEHHBI.

- JIByXITO3MIIMOHHAS pa0JIOKALIMOHHAS CUCTEMA.

- PagroHaBUraninoHHOE yCTPOMCTBO KOCMUYECKOTO aIllapara.

- JuddepennmanbHoe paguoHaBUTallMOHHOE YCTPOMCTBO ammaparypbl MOTPEOUTENs CUCTEMbI
I'TIOHACC.

- KoppenssunoHHO-3KCTpeMalIbHAs CHCTEMA HABUTAllUY JIETATEIBbHOTO anmapara.

- [Tone3nast Harpy3ka KOCMHYECKOTO aIapara MOHUTOPUHIAa 36MHON TOBEPXHOCTH.

- CucrteMa OMMKHEH HaBUTAIUM 71 00eCIIEUEeHHS OCAAKH CaMOJIETOB.

- CamonetHnas PJIC ¢ ADAP.

- CucremMa palnOTEXHUYECKON Pa3BEIKH.

- ®a30BbIN pagUoIIEIICHTaTop.

- MoHOMMITYNIBCHBIM aMILUIATYIHBIN MEJIEHTaTop.

- AfanTuBHAas LIMPOKOIIOJIIOCHAS CUCTEMA JUTSl «pos» HaHOCITyTHHKOB CubeSat.

- JIByXCTOpOHHSISI ITMPOKOTIOJIOCHASI CUCTEMa CITYTHHKOBOH cBsi3u ctaHnapra DVB-RCS.

- Cucrema ClyTHUKOBOM CBSI3U JIJIs1 TOJIBOJJTHOTO poOoTa
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14.2. TpeOoBaHUSs K OLIEHOYHBIM MaTePHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

3A0POBbS U HHBAJIMAOB

Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMU  37I0POBbSI M HMHBAJIUJIOB MPEAYCMOTPEHBI
JIOTIOJTHUTETHHBIC OIEHOYHBIE MaTepUaJbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuna 14 — JlononHuTenbHBIE MaTepuaibl OLICHUBAHUS JIJISl JIUI C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU

300POBbA 1 HHBAJIMIOB

Kareropuu
00yJarommxcs

C HapyueHusaMu
cryxa

Buipl 1OIOIHUTEIIBLHBIX OLIEHOYHBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTEHI

@OpMBbI KOHTPOJIA U OLICHKH
pe3ynbTaTtoB 00y4eHus

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIIBHOTO
anmnapara

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 10 TePMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JUCTaHIIMOHHBIMUA
MCTOJaMH

IIOKa3aHUsAM

C orpannuenusiMu o  TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE
00IEMETUIIMHCKUM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa60TbI, YCTHBIC OTBEThBI

[Ipenmy1iecTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
00y4arolerocss Ha MOMEHT IIPOBEPKU

14.3. MeToauueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUL ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJIOB IIPEIYyCMAaTPUBACTCS
nocTtynHas popMa npeocTaBIeHHs 3aJaHU OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUSHHBIM MIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYp/IOIIEpPEeBOIa.

JIunaM ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3]I0pOBbSl M MHBAJIM/IaM yBEJIMYMBACTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCH. [l Takux OOydYaromuxcs MpeaycMaTpuBaeTCs
nocTynHas popMa npeocTaBiIeHHsI OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHUS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0pOBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpPEIycMaTpUBaeT MpeocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHWYCHUSM UX 370POBbS M BOCIPHUATHS HH(DOpMAIIHH:

JI1s1 1ML ¢ HAapyUIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

— B re4aTHoi (opme.

JIJ1s1 IM1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJILHOI0 anmnapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIETaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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