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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 COCTABJIIEHA C Y4eToM TpeOoBaHWil deaeparTbHOro
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, paccmotpena u omodpeHa Ha 3acemannu Kadeapsl PTC « 26 » ampens 2018 rona,
npotokost Ne. 9

PazpaboTumk:

JOTIEHT Kadeapsl, K.T.H., CT.H.C. Kad.
PTC A. M. Tonukos

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI CONIacoBaHa ¢ (haKyJIbTeTOM U BbIITyCKarolel kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyromInid BEITyCKAOIIEeH Kag.

PTC C. B. MenuxoB
DKCHEPTHI:

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

Crapuuuii npenogasarelb Kadeapbl
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

HaBBbIKHM CUCTEMHOI'O IIOAXO0AA IIPU MPUHATUN TEXHUYCCKUX pemeHI/Iﬁ.

1.2. 3agaum IMCHUIIITHHBI
—  [] BBIOJIHEHUE KYPCOBOTO MPOEKTA MO HECTAHAPTHBIM 3a/IaHHUSIM

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Huctummaa «Cucremorexuukay (b1.B.OJ1.11) otHocutcs k 610Ky 1 (BapuaTHBHAS 4acTh).
[IpenmiecTBylOUMMH ~ TUCHUIUIMHAMHU, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SIBISIOTCS:
[Tpoextuposanue paguocuctemsl (I'TIO-1-6), Ludpoas odbpadorka curnanos, L{uppossie ycTpoiicTBa u
MHUKPOMPOIECCOPHI.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOEHUS THUCHHUILINHBI

[Tponiecc n3yueHus: AUCHUTLIMHBI HAIPABJICH Ha (DOPMUPOBAHUE CICAYIOMIUX KOMIICTCHIIUN:

— IIK-4 cnocobHOCThIO BBIOMpaTh ONTUMANbHBIE MPOEKTHBIE pEHICHHs Ha BCEX JTarax
MIPOEKTHOTO TMPOoILIecca;

— [IIK-5 cnocoOGHOCTRIO HMCHOB30BaTh COBPEMEHHBIE MAKEThl MPUKIATHBIX MPOTPAMM st
CXEMOTEXHHUYECKOTO0 MOJIETUPOBAHUSl aHAJIOTOBBIX U HU(POBBIX YCTPOMCTB, YCTPONCTB CBEPXBBICOKUX
gacTtoT (CBY) u anTenH;

— TICK-2.1 cnocobHOCTBIO pa3pabaTeiBaTh CTPYKTypHbIE U (YHKIIMOHATIbHBIE CXEMBbI
MOOUIIBHBIX, IIUPOKOIMOJIOCHBIX U CIIYTHHUKOBBIX CUCTEM Iepeiadur HHGOpMaIuy;

— TICK-2.4 cnocoOHOCTBIO TMPOBOAWTH KOMITBIOTEPHOE NPOSKTUPOBAHWE W MOJACIUPOBAHUE
PaJIMOAIICKTPOHHBIX CUCTEM IepeIadn HHOOPMAIIUU U HX TIOJCHCTEM;

B pesynbrare u3ydeHus TUCHUIUIMHBI O0Y4atoIUNACs JOIKEH:

— 3HaTh CHocoObl cOopa, OOpabOTKHM, aHalW3a W CHCTEMAaTH3allMk HayYHO-TEXHUYECKOH
nH(OPMAIUH; * TIPUHIIUIBI 1 METOIAWKY 3CKHU3HOTO CUCTEMHOTO IMPOCKTHUPOBAHUS CHUCTEM; * OCHOBHBIC
MOJIOKEHUS] TEOPUU UTP; ®* OCHOBHBIE MOJIOKEHUS cTaHAapTOB Ha BbinoaHeHue HUP u OKP.

—  yMeThb pa3pabarbIBaTh MareMaTUYECKUE MOJEIH W UCIOJIh30BaTh UX JUJIS aHAJIN3a U CHHTE3a
CUCTEM; * TJIAHUPOBATh JTAOOpPATOPHBIE M HATYpHBIE HKCIIEPUMEHTHI; * pa3pabarbiBaTh CTPYKTYpHBIC U
(GYHKIHOHATBHBIE CXEMBI CUCTEM U KOMILJIEKCOB;

—  BJIaJeTh CHCTEMHBIM IOAXOJOM MPH aHAIN3€ U ONTHUMAIHHOM MTPOEKTUPOBAHUH CHCTEM.

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOMH padoThl
OOmast TpyAOE€MKOCTh JIUCLMIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHUIBI U MpPEJCTaBIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUIITUHBI

Buapl yueOHOM AeSITENBHOCTH Bcero gacos CemecTpsl
10 cemecTtp

AynuTopHBIE 3aHATHS (BCETO) 60 60
Jlexnun 16 16
[TpakTHyeckue 3aHATHS 32 32
KoHTponb camocTosiTenbHOM paboThl (KypcoBoit mpoekT / 12 12
KypcoBasi paboTa)
CamocrosiTenbHas padoTa (Bcero) 84 84
[IpopaboTka TEeKIMOHHOTO MaTepraa 8 8
[TonroroBka K MpakTUYECKUM 3aHSATHSIM, CEMUHApam 76 76
Bcero (6e3 sx3ameHa) 144 144
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OO0mmas Tpy10eMKOCTb, 4 144 144
3auetHbie Equnuiibt 4.0 4.0
5. Conep:xanue TUCUMILIIHMHBI
5.1. Pa3aesnl JUCHUILIMHGLI 1 BUABI 3AHATHI
Paznenbl mUCHMIUIMHBI M BUABI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tabnuna 5.1 — Pa3aenbl AMCUUIUIMHBI U BUJIBI 3aHSATUN
HasBanus pa3aenoB AUCHUIIIAHEL P r8 e 8.5 86R - BemeBre =325
10 cemectp
1 BBenenue 2 8 18 12 28 | IIK-4, IIK-5,
[CK-2.1,
[1CK-2.4
2 BuemrHee NpoeKTUPOBAHUE 6 12 30 48 TIK-4, [1K-5,
pPagroCUCTEM [ICK-2.1,
[1CK-2.4
3 BayTpeHHee MPOEKTUPOBAHUE CUCTEM 6 6 18 30 IIK-4, IIK-5,
[1CK-2.1,
[1CK-2.4
4 3akmoueHue. CoBpeMEHHbIE 2 6 18 26 | IIK-4, IIK-5,
TEHJICHIMHU B Pa3BUTUU PAJIHUOCUCTEM I[ICK-2.1,
[1CK-2.4
Hroro 3a cemectp 16 32 84 12 144
Hroro 16 32 84 12 144
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEeKIIUAM)
ConeprkaHue pa3ieoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEICHO B Tabmuie 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCHUILUIMH (TI0 JEKIUSIM)
HazBanus pa3znenos Conep:xaHue pas3ienoB JUCHUIUIMHEI 110 JIEKIHUSIM 8E8.=8 >
10 cemectp
1 Benenue IIpenmer u conepxanne Kypca.OCHOBHBIE IPU3HAKU 2 I1IK-4, TIK-
COBPEMEHHBIXPAJTUOTEXHUYECKUX CUCTEM. 5, IICK-
OCHOBHBIENTPOOIEMBI ITPH 2.1, IICK-
MPOEeKTUPOBaHUH. [ [pUHITUITBI TPOSKTUPOBAHUS. 24
Orarnel Hpa3Aeibl IPOEKTUPOBAHMS, UXCOIEPIKAaHUE.
3asBKa Ha pa3pabOTKy, TEXHUYECKOE 3a/IaHHe,
TEXHUUYECKOETIPENTIOKEHHUE, ICKU3HBIN
MIPOEKT, TEXHUYECKUN MTPOEKT, U3TOTOBJIEHUEOIIBITHOTO
o0pa3ia, UCTIbITaHus,pa3paboTka paboueit
JIOKyMeHTauuu. BHennee u
BHYTPEHHEEIIPOEKTHPOBAHHUE.
Hroro ?2
2 Buemnee ITocranoBka 3amaun. OnuCcaHUEOKPYKEHUS, TOUKA 6 I1K-4, TIK-
IIPOEKTUPOBAHUE 3peHusi, 00JaCThAOMYCTUMBIX WU 5, IICK-
pagroCuCTEM JKeJaTeIbHbIXPELICHUN, KPUTEPUIA 2.1, IICK-
spdextuBHocTH. TpeboBaHms K 2.4
KkputepHio3ddekTuBHOCTH. MareMaruyeckasiMo/1eb
(metom). Bunbl moneneit: kecTkue u
BEPOSTHOCTHbIC,aHATTUTUYECKHUE U
quciaeHHble.Mcnonp30BaHNE MOZIETEH.
4
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[InanupoBanueskcnepumenTa. Lens
AKCIEPUMEHTOB.VICTOUHNKY JaHHBIX:
M3MEPEHMUS,TIOKYMEHTBI, Oece/lbl, TUYHOE
yuactue.JJabopaTropHbIe SKCIIEPUMEHTHI
MAKCIIEPUMEHTHI B HATYPHBIX
ycnoBusax.Oco0eHHOCTH, YUUTHIBAEMbIE
MPUILIAHUPOBAHUU
JKCIEpUMEHTa.Penpe3eHTaTuBHOCTh
BbIOOpKU. I IpeiBapuTeIbHBIN 1
OCHOBHOMAIKCTIEpUMEHT. CITOCOOBI UCKITIOYCHHUS
WUJIMYMEHBIIEHHS CUCTEMAaTUYECKUXIIOTPEIIHOCTEN.
KoHTposbHBIE3KCIIEPUMEHTHI. TUIIMYHBIE OIIMOKU
MpUILIAHUPOBAaHUU KcriepuMeHTa.O0padoTka
pe3ynbraroB skcnepuMenTa.llpencrasnenne
CIy4alHBIX TaHHBIX. BBIOOD
apaMeTPOBANIIPOKCUMUPYIOMIUX (PYHKITHIA.
CnocoOHanMeHbIINX KBaJIpaToB U METOIMAKCUMyMa
npasronono6us. [IpoBepka uKpuTEpUN COOTBETCTBHUSL.
3a1a4nAMCIIEPCUOHHOIO aHAIHN3a.

Hroro 6
3 Buytpennee [IpoexkTupoBanue equuuuHOM HUTH.Ilopsok 6 [1K-4, T1K-
IIPOCKTUPOBAHME CUCTEM IPOEKTUpOBaHHUs. [IporoTun,ontumMusanus u 5, IICK-
netanupoka.lIpoextupoBanue 60IbIIOMN 2.1, IICK-
Harpy3ku. TepMuHOIOTHS U 337a4H. 24

O6o6mmennascxema. CTaTUCTUUECKOE
OIIMCAHHUEITOCIE0BATEILHOCTH BXO/IOB.
3akoHbBIpacpeeecHUs] BpeMeHn 00padoTku. Buib
ouepeneit. CpemHsis IIMHAOYEPEIN U CPEIHEE BpeMs
oxunanus. J[pyrue craructuueckue
XapaKTePUCTHKUITUHBI O4ePET U BpEMEHU
OXXuJaHus, TpedyeMas eMKOCTh
Hakonutensi(OypepHoro ycrpoiictsa).Cocrsa3areabHoe
MPOeKTUpOBaHue.3a/1aun
COCTS3aTeILHOTOIPOCKTHPOBAHKS 1 OCHOBHBIE
MOHATUSTEOpUU UTp. TepMUHOIOTUS U
MPUHITHEPEIICHU N TPUMEHUTEIBHO
KpaJMOTEeXHUISCKUM cucteMaM.[IpumeHnenne
MPUHIIMIIA MUHUMAKCA.

Hroro 6
4 3akioueHue. CoBpeMeHHbIE TEHIEHIIMU B Pa3BUTUUPAAUOCUCTEM 2 I1IK-4, TIK-
CoBpeMeHHbIe Wroro 2 5, [ICK-
TEHJEHLIUU B Pa3BUTUHU 2.1, TICK-
pamuocucteM 2.4
Hroro 3a cemectp 16

5.3. Pazgesbl AMCHUIUIMHBI U MEXKIUCHUIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMU (MPeabIAYIUMH)
U o0ecnieynBaeMbIMH (MOCJIEAYIOIIUMH) TUCHUILIHHAMHA
Paznensl MUCHUTUIMHBI U MEXAUCHUIIIIMHAPHBIE CBSI3U ¢ 00ECTIEUYUBAIONTUME (TIPEIBITYITIMHI) U
obecrnieunBaeMbIMH (TTOCIICTYIOIINMH ) TACITUTUTHHAMH TTPEJICTABICHBI B Ta0wmIe 5.3.
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Tabnuma 5.3 — Pa3ensl IUCHUITIMHBI U MEKIUCIUIUIMHAPHBIC CBSI3U

No paznienoB JaHHOW TUCIUILIIMHBL, JUISI KOTOPBIX
He0o0X0IUMO U3ydeHHEe 00ECTICUNBAIONIUX U
00eCIIeunBaeMbIX JUCIIATLINH

1 2 3 4

[IpenmecTByromMe TUCITUTLTAHBI

HanmeHoBanue qUCIIAIIINH

1 ITpoekTupoBanue paauocucrems (I'TIO-1-6) + +
2 Iludposas 06paboTKa CUTHAIOB +
3 [udposble ycTpoKCTBAa U MHUKPOIIPOIIECCOPHI +

5.4. CooTrBeTcTBHE KOMIIETEHIIM, (GOPMUPYEMBIX NPH U3yYEeHUH TUCHHUILUIMHBI, U BUA0OB 3aHATHI
CootBercTBHE KOMIETEHUUN, (HOPMUPYEMBIX MPH U3yYEHUU IUCIHUILIUHBL, U BHUIOB 3aHATUI
MpEeICTaBICHO B Tabmuie 5.4.
Tabnmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHUU IUCIUIUIMHBI, U BHJIOB
3aHSATUN

Bune! 3ausatuii
@DOpMBI KOHTPOJIA

Komme
TEHLU
n

NS8O MEY 8586

=

~

A

+J1e
K

+ + + KonTposapHas padora,
Otuer no
WHIUBUAYAILHOMY
3ajannio, KoHcrekT
CaMOIIOATOTOBKH,
CobecenoBanue, 3ammura
KYpPCOBBIX ITPOEKTOB
(pabor), 3aueT, Pacuernas
pabota, Tect, OTueT no
KypcoBoii pabote, OT4er 1o
MPAKTHYECKOMY 3aHSTHIO,
JuddepenunpoBaHHbIi
3a4eT

ITK-5 + + + + KonrtponpHhas pabora,
Otuer no
UHIUBHIyaIbHOMY
3aganuto, KoHcrekT
CaMOTIO/ITOTOBKH,
CobecenoBanue, 3ammura
KYPCOBBIX ITPOCKTOB
(pabor), 3auet, Pacuetnas
pabora, Tect, OTuer 1o
KypcoBoii pabote, OTyer 1o
NPaKTHYECKOMY 3aHSTHIO,
JuddepenurpoBaHHbIi
3auer
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I1CK-2.1 +

T[ICK-2.4 +

Ortuer 1o
WHMBUIYATEHOMY
3amannio, Koncnekr
CaMOITIOITOTOBKH,
CobecenoBanue, 3ammra
KYPCOBBIX IIPOCKTOB
(pabor), 3auet, Pacuernas
pabora, Tect, OTuer 1o
KypcoBoii pabote, OT4eT 1o
MPAKTHYECKOMY 3aHSATHIO,
JuddeperunpoBaHHbII

3a4eT

Otuer o
WHIUBUIYAIEHOMY
3aganuto, Koncnekr
CaMOIOJITOTOBKH,
CobecenoBanue, 3ammra
KYPCOBBIX TIPOEKTOB
(pabor), 3auet, Pacuetnas
pabora, Tect, OTuer o
KypcoBoii pabote, OTyer 1o
MPaKTUYECKOMY 3aHITHIO,
HuddepennmpoBaHHbIi

3a4cT

6. UnTepakTUBHBIE MeTOAbI U (GOPMBI OPraHU3aNUM 00yYeHUsA
He npenycmorpeno PVYIIL.

7. JlabopaTropHble padoThI

He npenycmorpeno PYIIL.

8. IpakTHyeckue 3aHATHS (CEMUHAPBHI)

HanmeHoBaHue nMpakTHUECKUX 3aHATUH (CEMHHApOB) MpuBeieHo B Tabnuie §.1.
Tabnuua 8.1 — HaumeHoBaHMEe MpakTHUECKUX 3aHATUHN (CEMUHAPOB)

KonTpomnsHas pabdora,

KontposnpHas padora,

TpeGoBaHus ) OKpyKEHHE CHCTEMBI.
BuemnueycnoBus. (XapakrepucTuka
YCIIOBUMAKCIUTyaTalliy, OCHOBHBIE HAIIPABJIECHU,IIO
KOTOPBIM HEOOX0IMMO
IIPOBEJCHUEIKCIIEpUMEHTOB)Maremarnueckas
mozenb. [InannpoBanueskcnepumenta. (Ilepeuenn
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v 0]
HasBanwus pa3ienos HauMeHOBaHME MPAKTHYECKUX 3aHATHIT (cemunapoB) ; 3 £ 8. & 8
10 cemectp
1 Beenenue Onucanue paguorexuudeckoi cucreMsl.(HasBanue, 8 [1K-4,
1eJIb ¥ Ha3HAuUeHHE,TPU3HAKYU U PYHKIUH I1CK-2.1,
CHCTEMBL,II0KA3aTeI Ha3HAYCHUS, IICK-2.4
KpUTEepHId(h(HEeKTUBHOCTH)
Hroro 8
2 Baemrnee CocraBneHue TexHudeckoro 3aganus.(Meron 12 TIK-4, TTIK-
IIPOEKTUPOBAHNE peann3anum, ONUCAHNE CUCTEMBIB LIETIOM, 5, IICK-
pagroCuCTEM YKpyIHEHHas! OJIOK-CXeMacHCTEMBI, OITMCaHHe 2.1, IICK-
MOJICUCTEM, TAKTUKO-TEXHUYECKHE 2.4




BXOJI0B UBBIXOZIOB C UX 0003HAUEHUSIMU

MKOJTMYECTBEHHBIMH XapaKTePUCTUKAMU-

pa3MepHOCTSIMU, POPMYJIbHAs CBA3bBXOJOB U

BBIXOJIOB W/HMJTU UXCTAaTUCTUIECKIX

XapaKTEePUCTUK,INIAHUPOBAHUE IKCIIEPUMEHTA)

Uroro 12
3 BuyTpeHHee Maremaruueckasi MOJIEIb. 6 I1K-4, TIK-
npoektupoBanue cucreM  [lnmanupoBanueskcnepumenTa. (Ilepeuenb BxonoB 5, IICK-

HUBBIXOJIOB C X 0003HAYEHUIMHU U 2.1, IICK-

Hroro 2.4
4 3akioueHue. CoBpeMeHHbIE TEHIEHIIUU B Pa3BUTUUPAAUOCUCTEM [1K-4, TIK-
CoBpeMeHHbIE Vroro 5, IICK-
TEHJICHIIMU B Pa3BUTHHU 2.1, IICK-
pPagroCUCTEM 24
Hroro 3a cemectp 32

Tabmuue 9.1.

9. CamocTosiTesibHasi padoTa
Bunsl camocrosiTensHOM paboThI, TPYAOEMKOCTh U (JOPMHUpPYEMbIe KOMIIETEHITUH MPECTABICHbI B

Tabmuua 9.1 — Bunel caMocTosTenbHON pabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIETSHIIHH

) o (0]
HasBanus pasnenon BHIEI caMOCTOATEIEHOH % é ‘:2 % % @DopMBbI KOHTPOJIA
paboThl © 3 =5 2
10 cemectp
1 Beenenue ITonroroska k 16  TIK-4, 3ager, 3aluTa KypCcoBBIX
MPaKTUYECKUM 3aHATHSIM, ITK-5, MPOEKTOB (pador),
ceMuHapaMm [1CK-2.1, Koncmekr
[TpopaboTka JIEKITMOHHOTO 2 [ICK-2.4  camonoaroTosxy,
Marepraia KonTpomnsHnas padora,
Otuer no
Hroro 18 WHJVUBHIYAIbBHOMY
3afanuto, OTueT 1o
KypcoBo# pabote, OTuer
10 IPAKTUYECKOMY
3aHATHIO, PacueTHas
pabota, CobecenoBanue,
Tect
2 Buemnee ITonroroBka k 28 IIK-4, JuddepenurpoBaHHbIi
IIPOEKTUPOBAHKE IIPAKTUYECKHUM 3aHATHSM, I1K-5, 3a4ert, 3a4erT, 3alura
pasuoCcucTeM CeMHMHapaM I1CK-2.1, KypCOBBIX MPOEKTOB
[TpopaboTka JEKIIHOHHOTO o |HICK-2.4 |(pabor), Konenext
Mareprana CaMOIIOITOTOBKH,
KonrtposnpHhas pabora,
Hroro 30 Otuer 1o KypcoBoit
pabore, OTyeT mo
MPAaKTUYECKOMY 3aHATHIO,
Pacuernas pabora,
CobecenoBanue, Tect
3 BuytpeHHee ITonroroBka k 16  TIK-4, 3auer, 3amuTa KypcoBbIX
POEKTHUPOBAHUE CUCTEM  MPAKTHUECKUM 3aHIATHAM, [1K-5, poeKToB (pador),
ceMuHapaMm [1ICK-2.1, Koncmekr
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[TpopaboTka JIEKITMOHHOTO 2 I[ICK-2.4 caMOmOATrOTOBKH,
Marepuala KontponwsHas padora,
Vroro 18 OTtyer 1o KypcoBou
pabore, Otyer 1o
MPAKTHYECKOMY 3aHSATHIO,
Pacuernas pabora,
CobGecenoBanue, Tect

4 3akioueHue. ITonroroBka k 16  IIK-4, 3ader, 3aluTa KypCcoBBIX
CoBpeMeHHBIE TEHACHITUU TTPAKTUYECKUM 3aHATHSIM, ITK-5, MIPOEKTOB (pador),
B Pa3BUTHUH PAJAHUOCUCTEM CEMHUHAPAM [1CK-2.1, Koucnekr

2 IICK-2.4 caMOmOATrOTOBKH,
KonrtposnpHas padora,
Otyer 1o KypcoBou
Hroro 13 pabote, OTyer 1o
MPAKTHYECKOMY 3aHSTHIO,
Pacuernas pabora,
CobecenoBanue, Tect

[TpopaboTka JIeKIIMOHHOTO
Mmarepuala

Hroro 3a cemectp 84
Hroro 84

10. KypcoBas padora (mpoekr)
TpynoeMKoCTh ayTUTOPHBIX 3aHATUH W (POpPMUpPYEMbIE KOMIIETEHIIMM B PAMKaX BBIOTHEHHS
KypcoBoii paboThl (mpoekTa) npeacrapieHs! Tadbmuie 10.1.
Tabmuma 10.1 — TpygoeMKoCTh aymMTOPHBIX 3aHATHA W (OpMUpyeMble KOMIETEHIIMH B paMKax
BBITIOJTHEHHSI KYPCOBOM paboThI (ITPOEKTa)

HaumenoBaHue ayIuTOPHBIX 3aHATHI *H Q€84 E“ 2 =% g =
10 cemectp
[TpoexTupoBaHue BHIMOIHIETCS 110 WHANBUIYATbHBIM 3aIaHUSIM 12 [1K-4, I1K-5,
U0/ UH/IMBUyaIbHBIM PYKOBOJICTBOM (KaK MpaBuio, He Ooiee [1CK-2.1, I[ICK-
3CTYI€HTOB Ha OJJHOTO PYKOBOJIUTEIS). 2.4
Hroro 3a cemectp 12

10.1. TembI KypcoBBIX padoT (IIPOEKTOB)
[TpuMepHas TeMaTHKa KypcOBBIX paboT (IPOEKTOB):

[IpumepHas TemaTuka KypcoBbIX paboT (IIPOEKTOB):

— - PaguonoxanuoHHas CTaHIMs JadbHET0 OOHAPYKEHHS CAMOJIETOB.

— - PagmonokanuoHHasi CTaHUIMS HABEJICHHS U LEJICyKa3aHUs.

— - PagmonokanmoHHas CTaHIUS C CHHTE3UPOBAHHOM alepTypOl aHTEHHBI.
— - JIByXno3uiuoHHas paaruoiI0KallMOHHAs CUCTEMA.

— - PagmonaBUranimoHHOE yCTpPOWCTBO KOCMUYECKOTO amniapara.

— - JluddepenuunanbHoe paioOHaBUTAIIMOHHOE YCTPOMCTBO anmnaparypbl HOTPEOUTENS CUCTEMbI
I'TIOHACC.

- KoppensaunoHHo-3KcTpeMalibHas CUCTeMa HaBUTAIIMH JIETaTeIbHOTO anmapara.

[J - [lone3Hast Harpy3ka KOCMMYECKOIO armapara MOHUTOPUHTA 36MHOM MOBEPXHOCTH.
— - Cucrema OIMKHER HaBUTALIMU U1 00eCII€YEeH S MOCAIKH CAMOJIETOB.

— - Camorernas PJIC ¢ ADAP.

— - Cucrema paguoTEXHUYECKON pa3BEeAKH.
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— - @a30BbIN PaIUONEIICHTATOP.
—  [J - MoHOMMIYIbCHBIM AMIUIUTYAHBIN I1EJICHTaTop.
— [J - AnanTuBHas MUPOKOIOJIOCHAS CUCTEMA JIJIsl «posi» HaHOoCcTTyTHUKOB CubeSat.

— [ - JIByXCTOpOHHSISI IIMPOKOITOJIOCHASI CHCTEMa CITYTHUKOBOM cBsizu ctannapta DVB-RCS.

— [1 - CucreMa CyTHUKOBOM CBSI3U JUISI TIOABOTHOTO poOOTa

- U

11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEBA€MOCTH 00y4aI0IIUXCsl

11.1. BanabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabnuma 11.1 — baniabHbIE OIEHKH TSI SJIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIH MaxkcuManbHBbIH
DneMeHTHl y4eOHOI 0as 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamr 3a mepuon
NEeITEIbHOCTH Mexny 2KT u na ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI[ CeMecTpa
10 cemectp
3ammura KypcoBbIX 10 15 20 45
POEKTOB (padoT)
Koncnext 5 5 5 15
CaMOMNOATOTOBKH
PacueTtnas pabora 10 10 10 30
Tecr 5 5 10
Hrtoro makcumym 3a 25 35 40 100
nepuoa
Hapacraromum urorom 25 60 100 100
11.2. IlepecyeT 0a/110B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0aIoB B OIICHKH 32 KOHTPOJIbHBIC TOUKH MTPECTaBIcH B Tabiume 11.2.
Tabnuua 11.2 — [Tepecuer 6a110B B OLIEHKHU 32 KOHTPOJIbHBIE TOUKHU
baniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% oT MakcuMaNbHOU CyMMBI OaitoB Ha jaty KT 5
Ot 70% 1o 89% ot MakcuMaabHON cymMMbl OansoB Ha jnary KT 4
Ot 60% 10 69% oT MakcuMaIbHON cyMMbI OaniioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT 2

11.3. Ilepecder cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[Tepecuer cymMbl OaoB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLICHKY MpEICTaBlIeH B TaOIuIle

11.3.

Tabmuna 11.3 — Ilepecuer cymMMbl 0aJIOB B TPAJUIIMOHHYIO M MEX/ITYHAPOAHYIO OLIEHKY

Onenka (I'OC)

YUYUTBIBAC

Hrorosas cymma 6asios,

T YCIICIIIHO CJ AHHBIN
OK3aMCH

Ornenka (ECTS)

5 (oTMyHO) (3aYTEHO) 90 - 100 A (OTIM4YHO)
85 -89 B (ouens xoporiio)
4 (xopor1o) (3a4TeHO) 75-84 C (xoporro)
70-74
65 - 60 D (ynoBneTBOpUTENHHO)
3 (YyAOBIETBOPHUTEIBHO) (3a4TEHO) 60 - 64 E (H0CpeCTReHHO)
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2 (HEeyIOBIIETBOPUTENHHO) (HE

Huxe 60 6anno F (HeynoBneTBOpUTEIBLHO
3a4TEHO) K JIOB (HEeyIOBIETBOPUTEINIHHO)

12. Y4yeOHO-MeTOAUYECKOEe M MH(OPMALIMOHHOE 0OecTiedeHre JUCHMIITIMHBI

12.1. OcHoBHas JuTEpaTypa
1. Cucremorexnuka. [IpoekTupoBaHHe paAMOTEXHUYECKHX cuCTeM: YueOHoe mocobue: Kypc
JEKUWH, KOMIIBIOTEPHBIH MPAKTUKYM, KOMIBIOTEpPHbIE J1a0opaTopHble pa0OThl M 3aJaHue Ha
camocTosTenbHyI0 padoty / TomukoB A. M. - 2018. 543 c. [Dnekrponnsiii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/7297, nara oopamenus: 10.05.2018.

12.2. lononHuTEIBHAS IUTEPATypa
1. Cwmmy, M. II. Cucremorexnuka : yaeonoe nocooue / M. I1. Cunuy, E. H. Pribanka ; pex. M.
1. Cunnu ; denepaabHOE areHTCTBO MO 00pa30BaHUI0, TOMCKHUI TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM
yIpaBieHus ¥ paanodaekTpoHuku. - Tomck : TYCVYP, 2007. - 242 (manuuue B 6ubmuorexke TYCYP - 100
9K3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHe MOCoOus

1. CucremorexHuka: MeToaudecKkne yka3aHUs MO KypCOBOMY MPOSKTHpoBaHHIO / [0nmKoB A.
M. - 2018. 24 c. [DnexTponHsIii pecypc] - Pexxum pocrymna: https://edu.tusur.ru/publications/7305, nara
obpamenus: 10.05.2018.

2. CucremorexHuka. [IpoexkTupoBaHue pagHOTEeXHUYECKUX cUCTeM: YdeOHoe mocobue: Kypce
JIEKIUH, KOMIIBIOTEPHBIA TPAKTHKYM, KOMIIBIOTEPHBIC J1abopaTopHble pPabOTBI W 3ajaHUEe Ha
camocrosTensHyto padoty / TonmukoB A. M. - 2018. 543 c. [Onekrponnslii pecypc] - Pexxum mocryma:
https://edu.tusur.ru/publications/7297, nara o6pamenus: 10.05.2018.

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUSA JIsl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbS 1
UHBAJH/I0B

Y4eOHO-MEeTOMUECKe MaTeprabl sl CAaMOCTOSTEIbHOW M ayIUTOPHON pabOThl 00YJarOIIXCs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3[JOPOBbS M MHBAJINOB MPEIOCTABISAIOTCS B (hopMax,
aIalTHPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbSI M BOCHIPUATHS HH()OPMALIHH.

JL1st M1 ¢ HapyIIeHUSIMH 3PeHHs:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B [Ie4YaTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JLst a1 ¢ HapylIeHUusIMH cJIyXa:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA,;

— B Mie4aTHOU (opme.

JLst M1 ¢ HApYIIEHUSIMH OIIOPHO-ABUTIATE/IbLHOIO aNNapara:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

12.4. TIpodeccuonanbHbie 0a3bl JAHHBIX M HHPOPMAILIMOHHBIE CIIPABOYHbIE CHCTEMBI
1. www.elibrary.ru
2. uisrussia.msu.ru

13. MarepuanbHO-TeXHH4YECKOe o0ecreyeHue TUCHMILVINHBI U TpedyeMoe NporpaMMHoOe
obecrieuenmne

13.1. O6uue TpedoOBaHNSs K MATEPHATbHO-TEXHMYECKOMY M NMPOrPAMMHOMY o0ecredeHn 0
AMCHMILINHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe odecredyeHue JAJIsl JJeKIMOHHBIX 3aHATHI
st mpoBeneHus 3aHATUMA JICKITMOHHOTO THWITA, TPYIIIOBBIX M WHAMBUIYATHHBIX KOHCYJIBTAIIUMN,
TEKYIIIETO KOHTPOJS U MPOMEKYTOYHOW aTTeCTallMd MCIONIb3YeTCsl yueOHas ayTuTOpHUsl ¢ KOJTHYECTBOM
MOCaI0YHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAapTHOW yueOHoM Mebemnbio. MmeroTcs
JEMOHCTpAIlMOHHOEe 00O0pynOBaHHWE U y4eOHO-HAINAIHBIE TOCOOWs, 00eCreunBarolue TEeMaTHYeCKHe
WJUTFOCTPAITUH TI0 JIEKIIMOHHBIM pa3ziesiaM JUCIUATITUHBI.
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13.1.2. MarepuaJibHO-TeXHHMYECKOE U IPOrPaAaMMHOe oOecredyeHue J1JIsl MPAKTHYeCKUX 3aHATHI
Jlaboparopusi paguo371eKTPOHHBIX CUCTEM Tepeaadu HHPopMaIiu
yueOHasi aymuTOpUs JUIS TPOBEICHHS 3aHSATHI MPAKTUYECKOTO THIIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUH J1a0OpaTOPHOTO THUIA, MOMEIEHUE JJiI KYPCOBOTO IMPOEKTUPOBaHUS (BBIMOIHEHUS
KYpPCOBBIX paboT)
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, 1. 47, 401 ayg.
Onucanue uMeroIerocs 000pya0BaHUs:
- Komnsrotep (8 mrT.);
- Mounurop (197 SAMSUNG 1730S) (8 mrt.);
- KnaBuarypa (8 mr.);
- Mbib (ontuueckast) (8 mirt.);
- KommuiekT cnenuanu3upoBaHHON yueOHOM MeOeu;
- Pabouee mecTo npenoaBarens.
[IporpammHoe obecrieueHue:
- 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 U MPOrPaMMHOe o0ecrnedeHne 1Jisl CAMOCTOSATEIbHOI PadoThl
s camocTosTenbHON paboOThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEPHBIE KJIACChl),
PacCIOJIOKEHHBIE IO a/IpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6macTs, I. Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayx.;
- 634034, Tomckast o6nacTs, I. ToMmck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTh, I. Tomck, Bepimauna yauia, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast Mme0erb;

- komnbioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T. - 5 it

- KOMIIBIOTEPHI MOJKIOUEHbl K ceTu «HTepHeT» M 00ecnednBaroT IOCTYI B 3JIEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyeHp MporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MarepuajibHO-TeXHHUYECKOe oOecreyeHre TUCUUIIMHBI IJIS JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B

OcBoeHME NUCIUIUTHHBI JIMIIAMUA C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMH 3I0POBbSI I MHBAIUAAMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHsI OOILEro U CIelnaIbHOrO Ha3HAUYEHUSI.

[Tpu 3aHATHSAX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHMX TEXHMUYECKHUX CPEIICTB
npuema/mepenadu y4eOHoOW MH(GOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMBI MPETOIaBaHHUS
Ui 00y4aronuxcsi ¢ UHBAIMIHOCTBIO, MTOPTAaTUBHOM MHAYKLIIMOHHOW CHUCTeMbI. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCSI OOydaloluecsi C HapyIIeHUEM cliyxa, 000pyIOoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOU, BUACOTEXHUKOM, FIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPEITYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM CJai/ia Ha 9KpaHe) MPU OMOIIY BUACOYBEITUIUTENCH Isi KOM(POPTHOTO IPOCMOTPa.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTe/IbHOIO AamNmapara
HCIIONB3YIOTCSl alIbTepHATHBHBIC YCTPOWCTBa BBOAAa WMH(MOpPMAIMU W JPYrHe TEXHUYECKHE CPEICTBa
npuemMa/nepenaadn yueOHoil mHdopmaruu B JAOCTYMHBIX (popmMax, MOOMIBHOW CHUCTEMBI OOyYEHHS ISt
JIIOAEH C MHBAJIMIHOCTHIO.

14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHAIUM 110 OPTraHU3aAIUHN U3yYeHHs
JTUCIHHUIIINHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB U METOAUYECKUE PEKOMEH AU
st oueHKH cTeneHdu chOPMUPOBAHHOCTU U YPOBHS OCBOCHUS 3aKPEIUICHHBIX 33 JUCHUIUTMHON
KOMIIETEHITUH UCIIOIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUA
1 Yemy paBHa BeIMUMHON MpeaensHoii sHepreTruueckoii addextuBHocTH (npenen [llennona)?
1,59 16
1,69 116
2,56 J16
3,22 16

2 Kaxoit u3 muknnuecknx n30sitouHbix KogoB CRC (Cyclic redundancy check) obecneunBaer

HauOOJIbIIIee YUCIO OOHAPYXKECHHBIX OIIMOOK OT YHCIa KOHTPOJBHBIX CyMM JUISI Pa3IUYHBIX
nonnHoMoB CRC-konma?

CRC-1

CRC-16-1BM

CRC-30

CRC-4-1TU

3 Yrto Takoe METOJl MAaKCUMAJIbHOTO MPaBAONoa00us?

- pa3aenpHOE H3BJICUCHIE NH(DOPMAITUY U3 OJJHOTUITHBIX HAJIATAFOIIUXCS IPYT Ha JAPyra CUTHAJIOB

- O3TO COBMECTHOE paclpeielieHHe BBIOOPKM M3 IMapaMEeTPUUYECKOro  pacIpeneieHHus,
paccMmarpuBaeMoe Kak (pyHKITUS apaMerpa.

- JTOT METOJ] OIICHHBAHMS HEWU3BECTHOTO TMapaMmerpa IMyTeM MaKCUMHU3aluud (QYHKIHU
MPaBAONIOA00HS

- 3a/laya HAXOXKJCHHS alTOpUTMa WIM MpaBWJIa ONTUMAJIbHOTO MPUHSATHS PEIICHUS O HATHYUU
OJTHOTO U3 HECKOJLKHX BO3MOXKHBIX CHTHAJIOB B TIPUSTOM KOJICOAHHH

4 Yto Takoe pa3pelieHrue CUTHaJIO0B?

- pa3zenbHOE U3BIeUeHHE NH(POPMALIMU U3 OJHOTUITHBIX HAJIAraloIUXCs IpyT Ha Jpyra CUTHAJIOB

- 3a/la4a HaxOXJICHHA aJllfTOpUTMa HJIW IpaBUJIa ONTUMAJIBHOI'O MPUHATUA PCUICHUA O HAJIWMYHUUN
OIHOTO U3 HECKOJIBKHX BO3MOXKHBIX CUTHAJIOB B IPUSATOM KOJICOaHUHU

- aHaJIu3 MPUHATOrO KoJIEOaHHS C HEJIIBIO YCTAHOBJICHUA HAJIMYKA CHUTHalla B OTOM Kojie0aHuM Ha
¢done momex

- 3TO COBMECTHOE paclpefefieHue BbIOOPKH M3 IapaMEeTPUUYEeCKOro pacIpeneieHus,
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paccMarpuBaeMoe Kak (pyHKIIHS TapaMeTpa.

5 Kakoii Buza Mogynsauuu ucnosns3yrorcs B GSM?
FSK

MSK

GMSK

QPSK

6 Kakas mmHa xoma B coToBoii cucreme cazuu CDMA20007?
8

16

32

64

7 Kaxkast yactora uznyuenus cuctem crtangapra IEEE 801.11g?
1,5 MI'g
2,0 MI'n
2,4 MI'n
5,6 MI'ig

8 Kaxkast Moynsnus UCTionb3yercst B cucreme MoouibHO# cBs3u crannapra IEEE 802.15.4 ZigBee
¢ yacrtoto n3nyuenus 2,4 I'T'g

BPSK

QPSK

OQPSK

QAM

9 Cucrembl MoOmIbHOU cBsi3u cranaapra IEEE 802.15.1(Bluetooth). Kakoit meTon pacmmpenus
cnekTpa ucnonsiyercs B crangapre IEEE 802.15.1

CDMA

DSS

FHSS

Konupe! bapkepa

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

11 Cucrema mobunbHo cBsizu crangapra IEEE 802.16 (WiMAX) ananTuBHas ¢ IepeKII0UeHUEM
BunoB Moayisitmu oT SNR: mpu SNR =5 n1b — BPSK, SNR = 14 1b — QAM-4, SNR = 25 n1b — QAM-16,
SNR =40 n1b — QAM-64. Kakoii Bu1 MOTy/IAIIMN 00eCTIedrBaeT HanOOIBITYI0 TTIOMEX0YCTOHYNBOCTH?

BPSK

QAM

QAM-16

QAM-64

12 Cuctema mobunsno# cBsa3u ctangapra IEEE 802. 20 LTE oGecneunBaeT CKOpOCTh Tepeaadn
unpopmaruu 150 Mbut/c - kakas CKOpOCTh Mepenadyu JaHHBIX OyAeT MPHU UCTOJIb30BAHUH TEXHOJIOTHH
MIMO 4x4? 150 Mburt/c

300 Mburt/c

450 Mburt/c

600 Mburt/c

CornacoeaHa Ha noprane Ne 25313 14



13 Cucremsl tuppoBOTr0 Ha3eMHOTO TEIEBU3NOHHOTO Bemanus DVB-T2 ucnons3zyer BHyTpeHHEE
1 BHCIIHCC KOAUPOBAHUC!

BCH-CK

PC-CRC

PC-CK

BCH-LDPC

14 PagmovacTOoTHBIE M3MEpPEHUsSI B CUCTEMax IU(POBOr0 HA3€MHOTO TEJICBU3MOHHOTO BEIIAHHS
DVB-T2. IIpu kakom SNR o6ecnieunBaercss BER<10E-7 miist 256 QAM?

15 16

20 16

25 1b

35 16

15 Cucrembpl BBICOKOCKOPOCTHOTO MHdpoBoro cnyTtHukoBoro TB-Bemanus DVB-S2. Kakas
MOJYJISIIIHS. 00ECTICYNBAET MAKCUMABHYIO CKOPOCTh Tiepeiadu?

QPSK

8PSK

16APSK

32APSK

16 CucremMa BBICOKOCKOPOCTHOTO IdpoBoro kabdempHoro TB-pemanus DVB-C2 ucnomsiyer
monymsiuio 4096-QAM. Kakoe MunuManbHoe 3HadeHne SNR HeoOxoaumo st obecieuennss BER=10E-
;

20 J16

25 J16

30 116

35 116

17 Cuctembl 1udpoBOro MOOMIBHOTO TeneBU3MOHHOrO Bemanuss DVB-H ucnonbsiyer Oosnbinoe
yucno Hecymux s COFDM

1K, 2K, 3K

2K, 4K, 8K

3K, 6K, 9K

2K, 3K.4K

18 Kakoii Bua MOIYIALNUN CITYTHUKOBOM cucTteMbl cBsizu DVB-RCS2 obecnieunBaeT HanOOMIBIITYIO
CKOpOCTb Tiepenayn nHhopManuu?

QPSK

8PSK

16APSK

18APSK

19 Kakoii B MOTYISIIUK CITYTHHKOBOH cricteMbl cBsizn DVB-RCS2 obecnieunBaeT HanbombIIyIo
[TOMEXO03aIUIIIEHHOCTh?

QPSK

8PSK

16APSK

18APSK

20 Kaxoit BUJ KOIMpPOBaHMS UCTIONb3YeTCsl B CIIYTHUKOBOM cucteme cBsazu DVB-RCS2?
BCH-LDPC
BCH-PC
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CK-PC

CRC-BCH

1 Yemy paBHa BEIMYMHOM MpeaesibHON sHEepreTrueckoit adpexruBHoctu (mpenen llennona)?
1,59 J16

1,69 116

2,56 J16

3,22 ]16

2 Kakoit n3 muknmaecknx n30eitouHbix Ko10B CRC (Cyclic redundancy check) obecrnieunBaer

HanOoJIbIIIee YKHCIO OOHAPY)KEHHBIX OMIMOOK OT YHWCIIa KOHTPOJBHBIX CYMM JUIS Pa3IUYHBIX
nosmmHoMoB CRC-kona?

CRC-1

CRC-16-1BM

CRC-30

CRC-4-1TU

3 Uto Takoe METOJ MAaKCUMAIbHOTO MPaBa0Noa00us?

- pa3lieNibHOE U3BJICUCHHE NH(POPMAIIUU U3 OIHOTUITHBIX HAJIATAIOLIUXCS IPYT Ha Jpyra CUTHAJIOB

- 3TO COBMECTHOE paclpeielicHue BBIOOPKHM W3 IMapaMeTPUICCKOTO  PACIpECIICHHS,
paccMarpuBaeMoe Kak (pyHKIIHsI TapaMeTpa.

- JTOT METOJ OIICHWBAHHS HEWU3BECTHOTO TapaMerpa IyTeM MaKCUMHU3alud (QYHKIUU
MIPaBAOIIOA00HS

- 3a/1a4a HAXOXKJCHHS alTOPUTMa WJIHM MPAaBWIA ONTUMAIHLHOTO MPHUHATHS PEIICHUS O HAJTHMYUU
OJIHOTO M3 HECKOJIBKMX BO3MOXKHBIX CUTHAJIOB B TIPUSATOM KOJICOAHUU

4 Y10 Takoe pa3peiieHnue CUragon?

- pasaenbHOE U3BJICUCHHE MH(POPMAIIMU U3 OAHOTHUITHBIX HAJIAralolIuXcs IPYyT Ha Ipyra CUTHAJIOB

- 3a/laya HAXOXKJCHHS alropUTMa WIM MpaBWJa ONTUMAJIbHOTO MPUHATHS PELICHUS O HAIUYUU
OJTHOTO M3 HECKOJIbKUX BO3MOXKHBIX CUTHAJIOB B IIPHUATOM KOJIeOaHUU

- aHaJIM3 MPUHATOrO KoJeOaHUs C IIeNIbI0 YCTAHOBJICHHS HAJU4Ms CUTHANA B 3TOM KOJeOaHMM Ha
(dhone momex

- O3TO COBMECTHOE paclpeielieHHe BBIOOPKM W3 MMapaMEeTPUUYECKOro  paclpeneieHHus,
paccmarpuBaeMoe Kak (pyHKIUs apaMerpa.

5 Kakoii Bun Mogynsuuu ucnosns3ytorcess B GSM?
FSK

MSK

GMSK

QPSK

6 Kakas mmHa xoma B cotoBoii cucreme cBa3u CDMA20007?
8

16

32

64

7 Kakas yactora uznyuenus cuctem cranaapra IEEE 801.11g?
1,5 MI'g
2,0 MI'q
2,4 MI'n
5,6 MI'g

8 Kakas Momymsiius ucnonb3yercs B cucreMe MoounbHoM cBs3u crangapra IEEE 802.15.4 ZigBee
¢ yacroto m3nyuenus 2,4 I'T'y

CornacoBaHa Ha noptane Ne 25313 16



BPSK
QPSK
OQPSK
QAM

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

CDMA

DSS

FHSS

Konxe! bapkepa

10 Kakast yacrora uzinydenus cucrtem cragaapra IEEE 802.15.4 (Bluetooth)
1,5 MI'n
2,0 MI'n
2,4 MI'u
5,6 MI'1g

11 Cucrema mobunbsHOM cBs3u crangapra IEEE 802.16 (WiMAX) aganTuBHAs ¢ EpEKIIOYEHIEM
BugoB Moayisituu ot SNR: ipu SNR =5 n1b — BPSK, SNR = 14 1b — QAM-4, SNR = 25 nb — QAM-16,
SNR =40 n1b — QAM-64. Kakoii Bua MOTy/IALIMU 00€CTIeYnBaET HAUOOIBITYIO TTIOMEX0YCTOHYNBOCTH?

BPSK

QAM

QAM-16

QAM-64

12 Cucrema mobmibHO# cBsizu crangapra IEEE 802. 20 LTE obecrieunBaeT CKOpOCTh Mepeaavyn
unpopmaruu 150 Mbut/c - kakas CKOpOCTh Mepeiayu JaHHBIX OyAeT MPU UCMOIb30BAHUM TEXHOJIOTHH
MIMO 4x4? 150 Mbur/c

300 Mburt/c

450 Mburt/c

600 Mburt/c

13 Cuctemsl 1iuppoBOro HazeMHOTo TeleBu3noHHOoro Bemanuss DVB-T2 ucnonszyer BHyTpeHHEE
Y BHEIIIHEE KOIUPOBAHUE:!

BCH-CK

PC-CRC

PC-CK

BCH-LDPC

14 PagmovacTOoTHBIE M3MEpPEHHUs B CHUCTEMaxX IU(POBOTO HA3EMHOTO TEICBU3MOHHOTO BEIIAHUS
DVB-T2. Ilpu xakom SNR o6ecneunBaercst BER<10E-7 mst 256 QAM?

15 16

20 J16

25 1b

35 116

15 Cucrembl BBICOKOCKOPOCTHOTO Lu(poBoro crnyrHukoBoro TB-emanus DVB-S2. Kakas
MOIYJISALHS 00ECTIEYNBAET MAKCUMATLHYIO CKOPOCTD Iepeaaydu’?

QPSK

8PSK

16APSK

32APSK
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16 Cucrema BBICOKOCKOpPOCTHOTO IdpoBoro kabempHoro TB-Bemanuss DVB-C2 ucnonb3yer
monyisinuio 4096-QAM. Kakoe munumanbHoe 3HadeHne SNR HeoOxoaumo st o6ecnieuennst BER=10E-
7

20 J16

25 16

30 116

35 16

17 Cucremsl nuppoBoro MOOUIBHOTO TeneBu3noHHOTO Bemanus DVB-H ucnonsdyer Gombinoe
yucno Hecymux 1ist COFDM

1K, 2K, 3K

2K, 4K, 8K

3K, 6K, 9K

2K, 3K.4K

18 Kakoif BuJ MOIYJISIIUM CITYTHUKOBOM cucteMbl cBsi3u DVB-RCS2 obecnieunBaeT HauOOIBIIYIO
CKOPOCTb nepeaadn nHpopmanuu?

QPSK

8PSK

16APSK

18APSK

19 Kakoil Bug Momynsuuu clyTHUKOBOM cucteMsl cBsizu DVB-RCS2 obecnieunBaer HanOOIIbIIYIO
[IOMEXO03alUIIEHHOCTh?

QPSK

8PSK

16APSK

18APSK

20 Kakoif BUJT KOAMPOBAHMSI UCIIOJIb3YETCs B CIIyTHUKOBOM cucteme cBsizu DVB-RCS27?
BCH-LDPC

BCH-PC

CK-PC

CRC-BCH

14.1.2. TeMmbl KOHTPOJILHBIX PadoT
Oxpyxenue cuctembl. BuemHue ycrnoBus. Maremaruueckas Monenb. [lnanupoBaHue
sKcnepuMeHTa. [IpoekTupoBanue eTMHUYHON HUTH.

14.1.3. 3auér
OO1mee onrcanne CUCTEMBI C XapaKTEPUCTUKON ¢ OCHOBHBIX IMPU3HAKOB. * [TocTaHoBKa

3a/laud: OINMCAHHUE OKPYXKEHHS CHUCTEMBbl C IEPEUUCICHHEM BCEX BXOIHBIX BO3JECHUCTBUN H
OIlpeJieIeHNeM MX MapaMeTpoB (YMCIOBBIX XapaKTEPUCTHK), MEpPEYUCICHHE M ONHCAaHHE BBIXOJOB
CUCTEMBI, 3aJlaHue 00JacTH JAOMYCTUMBIX TEXHUYECKUX PElIeHUH, BBIOOP KpuTepus 3PPEeKTUBHOCTH IS
ONTUMM3AIMU cuUcTeMbl. ¢ Pa3paborka Meroma pabOThl M MaTeMaTWYecKOH MOAETH CHCTEMBI. *
[InanupoBaHue W MPOBENEHUE HSKCIEPUMEHTa (B TOM YHCJIE KOMIBIOTEPHOIO) C LEJIbIO TMOIY4YEeHHUS
HEJIOCTAIONIUX JUIsl MPOEKTUPOBAHUS JaHHBIX, 00pabOTKa pPe3yJabTaTOB SKCIIEPUMEHTA (BBIMOIHAETCS TPU
HeoOxoqumocTtn). * CocraBieHue U 00OCHOBaHUE (PYHKIIMOHAIBHON M CTPYKTYPHOI CXEM CHCTEMBI. ®
OmnpeneneHue M 3aJjaHUe TEXHUYECKUX TpPEOOBAaHMM K AJIEMEHTaM CTPYKTYpHOM CXEMbl. * AHaIW3
CUCTEMBI: pacuyeT OCHOBHBIX Kaue€CTBEHHBIX IIOKa3areieil Ha3HauyeHus. * BBIBOOBI O JOCTOMHCTBAX,
HEJ0CTaTKaxX U MyTAX JaJbHEHIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

O6H_[CC OIIMCAaHHUEC CUCTCMBI C XapaKTepHCTHKOﬁ €€ OCHOBHLIX ITPHU3HAKOB. *® IToctanoBka

3aga4r: OIMMCAHUC OKPYXKCHUSA CHCTEMbI C IMCPECUYHUCICHUCM BCCX BXOJIHBIX BOS)IGﬁCTBI/Iﬁ u
OIMPECACIICHUCM HX IIapaMCTPOB (LII/ICJ'IOBBIX XapaKTepI/ICTI/IK), NEpCUYNCICHUEC W OIHNCAaHHUC BbBIXOJI0B
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CHCTEMBI, 3aJJaHie 00JIaCTH JOMYCTUMBIX TEXHUYECKHX pEIICHHH, BBIOOp KpuTepus 3PpPeKTuBHOCTH IS
ONTHMHU3AIMK CHCTeMbl. * Pa3paboTka meroma pabOTBl M MaTeMaTHYECKOM MOJETH CHUCTEMBI. *
[InanupoBaHue W TPOBEJCHHUE SKCIEPUMEHTa (B TOM YHWCIIE KOMIIBIOTEPHOTO) C LENbI0 TONTYy4eHHs
HEJIOCTAIOIINX JIJIs

NPOSKTHUPOBAHUS  JTaHHBIX, 00pa0OTKa pe3ylIbTaToB OJKCIEpUMEHTa (BBINOJHIETCS IPH
HeoOxoauMocTH). * CocraBieHne U 000CHOBaHWE (DYHKIMOHAIBHOW M CTPYKTYPHOW CXEM CHCTEMBI. *
OmnpeneneHue W 3aJjaHue TEXHUYECKUX TPEOOBAaHMHM K AIIEMEHTaM CTPYKTYpHOM CXEMbl. * AHaIM3
CHCTEMBI: pacyeT OCHOBHBIX Ka4deCTBCHHBIX MOKa3aTeledl Ha3HaueHHs. * BBIBOABI O OCTOMHCTBAX,
HEIOCTATKaX U IMyTSX JaJbHEUIIET0 COBEPIICHCTBOBAHUS CUCTEMBI.

14.1.4. TeMmbl MHAMBUIYAJIbHBIX 3aJAHUI
OO0ree onMcanne CUCTEMBI C XapaKTePUCTUKON €€ OCHOBHBIX MpHU3HAKOB. * [locTaHOBKa

3a/la4: OIMCAHME OKPYXKEHHUS CHUCTEMbl C IIEPEUYUCICHUEM BCEX BXOIHBIX BO3JECUCTBUI H
OIIpE/IETICHUEM HUX I[apaMeTpoB (UMCIOBBIX XapaKTEPUCTHK), IEPEUMCIEHUE M ONMCAHHUE BBIXOAOB
CUCTEMBI, 3aJJaHue 00JacTH JAOMYCTUMBIX TEXHUUYECKUX pELIeHU, BbIOOp KpuTepus 3hpekTuBHOCTH 171
ONTUMH3AIMKA CcUCTeMBbl. ¢ Pa3paborka meroma pabOThI M MaTeMaTWYeCKOH MOAETH CHCTEMBI. *
[InanupoBaHre W MPOBENCHUE HSKCIEPUMEHTa (B TOM YHCJIE KOMIIBIOTEPHOIO) C LEJIbI0 IMOIY4YECHHUS
HEAOCTAIOLIUX JJIsl IPOEKTUPOBAHUS JAHHBIX, 00padOTKa pe3yabTaToOB AKCIEPUMEHTA (BBINOIHIETCS U
HeoOxoqumoctu). * CocraBieHue U 00OCHOBaHUE (PYHKIIMOHAIBHONH M CTPYKTYPHOI CXEM CHCTEMBI. ®
OmnpeneneHue W 3aJaHWe TEXHUYECKUX TPEOOBAaHUI K JIIEMEHTaM CTPYKTYpHOH CXEMBI. * AHaIM3
CUCTEMBI: pacyeT OCHOBHBIX KauyeCTBEHHBIX IOKa3aTelied Ha3HayeHus. * BBIBOOBI O JIOCTOMHCTBAX,
HEJ0CTaTKaxX U MyTAX JajJbHEHIIEero COBEPIICHCTBOBAHUS CUCTEMBI.

OO11ee onrcaHue CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX NMPU3HAKOB. * [TocTaHoBKa

3aJa4u: OIMCAHUE OKPY)KEHHS CHUCTEMBI C IIEPEYMCIICHHEM BCEX BXOJHBIX BO3/ICHCTBUI H
OIpPCACIICHUCM HX IapaMCTPOB (‘-II/ICJIOBBIX XapaKTepI/ICTI/IK), NEpCUNCICHUC W OIHNCAaHHUC BbBIXOJI0B
CHCTEMBI, 3aJjaHne 00JIACTH OMYCTHUMBIX TEXHHYECKUX PEIICHH, BEIOOP KpUTepus d(PPEKTUBHOCTH IS
OIITUMMH3allM1 CHUCTCMBI. ° Pa3pa60TKa METOoaa pa6OTI)I M MaTreMaTH4ecKoi MOACIIM CHCTEMBI. °
[InanupoBaHue W TPOBEICHUE OSKCIEPHUMEHTa (B TOM YHCIIE KOMIBIOTEPHOTO) C LENBIO IMOTYYCHHS
HEOOCTAOIIMUX AJIA

NPOEKTHUPOBAHUS JTaHHBIX, O0OpaboTKa pe3ylbTaroB HKCIEPUMEHTa (BBIOJIHSETCA IpHU
HeoOxoqumocTH). * CocraBieHue U 00OCHOBaHUE (PYHKIIMOHAIBHOM M CTPYKTYPHOH CXEM CHCTEMBI. ®
OmnpeneneHne M 3aJjaHUe TEXHUYECKUX TpPEOOBAaHMM K 3JIEMEHTaM CTPYKTYpHOM CXEMbl. * AHaIM3
CUCTCMBI: PACYCT OCHOBHBLIX KaYCCTBCHHBIX nokaszarene Ha3zHauyeHUs. ° BI)IBOI[BI O JAO0CTOHMHCTBAX,
HEJIOCTaTKaX U MyTSX JajJbHEHUIIero COBEpPIICHCTBOBAHNS CUCTEMBI.

14.1.5. Bonpocsl Ha cobeceqoBanue
* O011e€ OMMCAHKE CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX IIPHU3HAKOB. * [locTaHOBKA

3a/laud: OINMCAHUE OKPYXEHHUS CHUCTEMBbl C IEPEUMCICHHEM BCEX BXOAHBIX BO3JCHCTBUM U
OIlpeJieIeHUeM MX MapaMeTpoB (YMCIOBBIX XapaKTEPUCTHK), MEPEYUCICHHE M ONHCAaHHE BBIXOJOB
CHCTEMBI, 3aJlaHue 00JacTH JOMYCTUMBIX TEXHUYECKUX PELIeHUH, BbIOOp KpuTepus 3ppexkTuBHOCTH 1S
ONTUMM3AIMU cucTeMbl. ¢ Pa3paborka Meroma paboThl M MaTeMaTHMYeCKOW MOJETU CHCTEMBI. *
[InanupoBaHue W MPOBENEHUE SKCIEPUMEHTa (B TOM YHCJIE KOMIBIOTEPHOIO) C LEJIbIO TMOIY4YEHHUS
HEIOCTAIONIUX JUIsl MPOSKTUPOBAHUS JaHHBIX, 00pabOTKa pe3yIbTaToB HKCIEPUMEHTA (BBIMOIHIETCS MPH
HeoOxomumocTH). * CocraBieHue U 000CHOBaHUE (YHKIIMOHAJIBLHOW U CTPYKTYPHOW CXE€M CHUCTEMBI. *
OmnpeneneHue M 3aJjaHUe TEXHUYECKUX TpPEOOBAaHMM K JJIEMEHTaM CTPYKTYpHOM CXEMBbl. * AHaIM3
CHUCTEMBI: pacdyeT OCHOBHBIX KaueCTBEHHBIX IIOKa3aresieil Ha3HaueHus. * BbBIBOIBI O JOCTOMHCTBAX,
HEJ0CTaTKaX U MyTAX JaJbHEHNIIEro COBEPIICHCTBOBAHMUS CUCTEMBI.

14.1.6. Bonnpocbl Ha CaMONIOATOTOBKY
» OO011ee onMcaHle CUCTEMBI C XapaKTEePUCTUKON €€ OCHOBHBIX IpU3HAKOB. * [locTaHOBKA
3a/laud: OINMCAHUE OKPYXKEHHS CHUCTEMBI C IIEPEUMCIEHHEM BCEX BXOIHBIX BO3IECHCTBUN H
OTpe/IeTIeHNEM HUX IMapaMeTpoB (YHMCIOBBIX XapaKTEPUCTHK), MEPEYUCIEHWE M ONHMCAHHUE BBIXOAOB
CHCTEMBI, 33J]JaHi€ 00JIaCTH JIOMYCTUMBIX TEXHUYECKHX pEIIeHHH, BBIOOp KpuTepus 3peKTuBHOCTH JUIs
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ONTUMH3AIMKA CcUCTeMbl. ¢ Pa3paborka Meroma pabOThl M MaTeMaTWYecKOH MOAETH CHCTEMBI. *
[TmaHupoBaHWe W TPOBEICHHWE SKCIEPUMEHTa (B TOM YHCIIE KOMITBIOTEPHOTO) C LENBI0 TOTY4eHUS
HEOCTAIONIUX JUIsl MPOCKTUPOBAHUS JaHHBIX, 00pabOTKa pe3yIbTaTOB HKCIIEPUMEHTA (BBIMOIHIECTCS MPH
HeoOxoaumocTH). ¢ CocTaBieHre U 000CHOBaHWE (DYHKIIMOHAIBLHON M CTPYKTYPHOW CXEM CHCTEMBI. ®
OnpenerneHne W 3aJaHHe TEXHUYCCKUX TPEOOBAHUU K DIIEMEHTAM CTPYKTYPHOH CXEMBl. * AHamu3
CHCTEMBI: pacueT OCHOBHBIX Ka4eCTBEHHBIX IIOKa3aTelicii Ha3HA4YeHHs. * BBIBOIBI O JOCTOMHCTBAX,
HEOOCTAaTKax U MyTAxX [[aJIBHeﬁIHeI‘o COBCPUICHCTBOBAHUS CUCTCMBI.

14.1.7. Bonipochl Uil MOATOTOBKM K MPAKTHYECKUM 3aHATUAM, CEMUHAPaM
Ornucanue pagloTEXHUYECKONH CUCTEMBI.
(Ha3Banwue, 11es1b 1 Ha3HA4YCHUE,
MPU3HAKU U PYHKLIHUU CUCTEMBI,
[I0Ka3aTeIy Ha3HAYCHUS, KpUTEPUI
3¢ PeKTUBHOCTH)

CocraBieHre TEXHUYECKOTO 3aJaHusl.
(Mertoz peanu3zanuu, ONMCaHHE CUCTEMBI
B II€JIOM, YKPYITHEHHas1 OJI0K-cxema
CUCTEMBI, OIMCAHUE MOACUCTEM, TAKTHUKO-
TEXHUYECKHUE TPEOOBaHMSI)

OkpyxeHue cucreMbl. BHelHue
ycioBus. (XapakTeprucTUKa yCIOBHM
9KCIUTyaTallui, OCHOBHBIE HAMIPABIICHUS,
110 KOTOPBIM HEOOXOAMMO MPOBEACHUE
SKCIIEPUMEHTOB)

Maremarunueckast mozenb. [ltanupoBanue
skcriepumenta. (Ilepeduenpb BXo10B U
BBIXOJIOB C UX 0003HAYEHUSIMU U
KOJTMYE€CTBEHHBIMH XapaKTePUCTHUKAMHU-
pa3mMepHOCTAMH, (POpMYIIbHAS CBSI3b
BXOJIOB U BBIXO/IOB W/WIJIH UX
CTaTUCTUYECKUX XapPAKTEPUCTHK,
IUTaHUPOBAHKE SKCIIEPUMEHTA)
Maremarnueckast monesnb. [ltanupoBanue
skcniepuMenTa. (Ilepeuens BXonoB u
BBIXOJIOB C UX 0003HAYEHUSIMH U
CoBpeMEHHbIE TEHICHIIMHU B Pa3BUTHH
paarocucTeM

14.1.8. Bonpocsl nuddpepeHuMpoBaHHOIO 3a4eTa
14.1.8. Bompocs! auddepeHnpoBaHHOro 3a4eTa
OO11iee onrcaHne CUCTEMBI C XapaKTEPUCTUKON €€ OCHOBHBIX MPU3HAKOB. * [locTaHOBKA

3a/laud: OINMCAHHUE OKPYXKEHHS CHUCTEMBbl C IEPEUUCICHHEM BCEX BXOIHBIX BO3JECHUCTBUN H
OIlpeJieIeHNeM MX MapaMeTpoB (YMCIOBBIX XapaKTEPUCTHK), MEpPEYUCICHHE M ONHCAaHHE BBIXOJOB
CUCTEMBI, 3aJJaHue 00JacTH AOMYCTUMBIX TEXHUYECKUX PELIeHUH, BbIOOp KpuTepus 3hpPeKTUBHOCTH i
ONTUMM3AIMU cuUcTeMbl. ¢ Pa3paborka Meroma pabOThl M MaTeMaTWYecKOH MOAETH CHCTEMBI. *
[InanupoBaHue W MPOBENEHUE HSKCIEPUMEHTa (B TOM YHCJIE KOMIBIOTEPHOIO) C LEJIbIO TMOIY4YEeHHUS
HEJIOCTAIONIUX JUISl IPOSKTUPOBAHUS TaHHBIX, 00paboTKa pe3ylbTaToB HKCIIEPUMEHTA (BBIMOIHACTCS TPU
HeoOxoqumocTtn). * CocraBieHue U 00OCHOBaHUE (PYHKIIMOHAIBHON M CTPYKTYPHOI CXEM CHCTEMBI. ®
OmnpeneneHue M 3aJjaHUe TEXHUYECKUX TpPEOOBAaHMM K AJIEMEHTaM CTPYKTYpHOM CXEMbl. * AHaIW3
CUCTEMBI: pacdyeT OCHOBHBIX KaueCTBEHHBIX IOKa3areiei Ha3HaueHus. * BBIBOABI O JTOCTOMHCTBAX,
HEJ0CTaTKaxX U MyTAX JaJbHEHIIEro COBEPIICHCTBOBAHUS CUCTEMBI.

O6H_ICC OIIMCAaHHUEC CUCTCMBI C XapaKTepHCTHKOﬁ €€ OCHOBHLIX ITPHU3HAKOB. *® IToctanoBka

3aga4r: OIMCAHUC OKPYXKCHUA CHCTEMBI C TMCPECUYHCICHHUEM BCEX BXOIHBIX BOS}IGﬁCTBI/Iﬁ )51
OIMPECACIICHUCM HX IIapaMCTPOB (‘II/ICHOBBIX XapaKTepI/ICTI/IK), NEpCUUCIICHUC W OIMCAaHUC BbIXOI0B
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CHCTEMBI, 3aJJaHie 00JIaCTH JOMYCTUMBIX TEXHUYECKHX pEIICHHH, BBIOOp KpuTepus 3PpPeKTuBHOCTH IS
ONTHMHU3AIMK CHCTeMbl. * Pa3paboTrka meroma pabOTBI M MareMaTHYeCKOM MOAETH CHUCTEMBI. ©
[InanupoBaHue M TPOBEJCHHE SKCIEPUMEHTA (B TOM YHCIE KOMIIBIOTEPHOTO) C LENbIO TOTY4EHUS
HEJIOCTAIOIINX JIJIs

NPOSKTHUPOBAHUS  JTaHHBIX, 00pa0OTKa pe3ylIbTaToB OJKCIEpUMEHTa (BBINOJHIETCS IPH
HeoOxoauMocTH). * CocraBieHue U 000CHOBaHHE (DYHKIMOHAIBHOH M CTPYKTYPHOH CXEM CHCTEMBI. *
OmnpeneneHue W 3aJaHUe TEXHMYECKUX TPEOOBAaHUI K SIIEMEHTaM CTPYKTYpHOM CXEMbl. * AHanu3
CHCTEMBI: pacyeT OCHOBHBIX Ka4deCTBCHHBIX MOKa3aTeledl Ha3HaueHHs. * BBIBOABI O OCTOMHCTBAX,
HEOCTaTKaX U MyTSX JajJbHEHUIIero COBEPIICHCTBOBAHUS CUCTEMBI.

14.1.9. Tembl pacyeTHbIX padoT
W3yuenue 3amaHus U oOiiee omnucaHue cuctembl. [locTaHoBka 3amaun pa3pabOTKH CHCTEMBI.
AHnanu3 JnuTeparyppl W TOUCK aHamoroB. Pa3paboTka MeToga M MareMaruyecKO MOJIEINH.
MonenupoBanue Wi SKcriepuMeHT Pa3paboTka (pyHKIMOHANBHONW W CTPYKTYpHOM cxeMm. Pacuersl u
ompenenenue TT k snementam cxem AHanu3 mokasareneil cucrembl. CocTaBieHue W ohopMIIeHHUE
oTyYera.

14.1.10. TembI KypcOBBIX IPOEKTOB (pPadoT)

- PagnonokannonHas cTaHIus JadbHETO0 0OHAPYKEHHUSI CaMOJIETOB.

- PaguonokanoHHas CTaHLVs HABEACHUS U LIETICYKa3aHUs.

- PagnonokanuonHas cTaHIUs ¢ CHHTE3UPOBAHHOM anlepTypOd aHTECHHBI.

- JIByX1nO3ULIMOHHAs PaJuOJOKAlIMOHHAS CUCTEMA.

- PagroHaBUranimoHHOE yCTPOMCTBO KOCMHYECKOIO amlapara.

- luddepenunanbHoe pagrioHaBUTAMOHHOE YCTPOMCTBO ammaparypbl HOTPEOUTENs CHCTEMbI
I'TIOHACC.

- KoppensaunoHHo-3KkcTpeManbHas CHCTEMa HaBUTALMK JIETATEIbHOIO allapara.

- [Ione3Has Harpy3ka KOCMHUYECKOTO aIlapara MOHUTOPUHIA 3€MHOM ITOBEPXHOCTH.

- Cucrema O6mkHElH HaBUTaLuy JUIsl 00ecreueH s OCA KU CaMOJIETOB.

- Camonetnas PJIC ¢ ADAP.

- CucreMa paJuoTEXHUYECKOM pa3BEIKH.

- ®a30BbIN paAUOIIEIICHTaTOP.

- MoHOMMITYIBCHBINM aMILUIUTYIHBIN [IEJIEHTaTop.

- AnanTuBHas MIMPOKOTIOIOCHAS CUCTEMa ISl «posi» HaHocmyTHUKOB CubeSat.

- JIByXCTOPOHHSISI ITMPOKOTIOJIOCHAs CUCTeMa CITyTHUKOBOM cBsi3u cTtannapra DVB-RCS.

- CucreMa CIIyTHUKOBOM CBSI3M ISl ITOJIBOIHOTO poOoTa

14.2. TpeGoBaHus K OLICHOYHBIM MAaTEPHAJIAM JJIsl JIMI C OTPAHHMYCHHBIMHU BO3MOKHOCTAMH
310POBbS 1 HHBAJIN/I0B
Jnig v ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMM 3[0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
AOIOJHUTEIBbHBIC OLICHOYHBIC MaTCpHraibl, IEPCUCHb KOTOPHIX YKa3aH B Ta6J'II/IH€ 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSTEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

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

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIBbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSHUSA
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS ACCUCTEHTOM 3a/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iporienypa oueHWBaHHUS pPE3YJAbTaTOB OOYYEHHUS JUI[ C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS i BOCIPUATHS HH(OPMAIINN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B IIe4aTHON (hopMe YBETMUEHHBIM IIPU(TOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUISl JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbSI U HHBAJIUI0B
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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