MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA S ITPOT'PAMMA JUCHUITJIMHBI
CHucTeMOTeXHHU KA

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpasnenHocts (mpoduib) / cnenuanu3anvs: PaanosiekTpoHHblie cUCTeMbI epeaayu nHgopmanuu
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: §

Cemectp: 10

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 10 cemecTtp Bcero Ennaunner
Jlexknuu 16 16 JacoB
[IpakTrueckue 3aHATUA 32 32 4acoB

3 KoHTpons camocTosaTensHO# paboThl (KypcoBOM 12 12 4acoB
MPOEKT / KypcoBasi paboTa)
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 CamocTosiTenpHas paboTa 84 84 4acoB
6 Bcero (6e3 ax3amena) 144 144 4acoB
7 OO0m1as Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

3auer: 10 cemectp
KypcoBoit mpoekT / kypcoBas pabota: 10 cemectp

JOKyMeHT MOAIMUCAaH TPOCTO 3IeKTPOHHO MOANMCHIOA
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

[omck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHll Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
npotokot Ne 12 or« 4 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmoTrpena u omoOpena Ha 3acenanuu kadeapel PTC «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:

JOLIEHT KadeaApsl, K.T.H., CT.H.C. Kad.
PTC A. M. I'onukos

3aBenyromuii odecrieunBaroen kag.
PTC C. B. Menuxos

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

PTC C. B. MenuxoB
OKCIEPTHI:

I[OLICHT Ka(l)eﬂpbl PAAUOTCXHUICCKUX

cuctem (PTC) B. A. I'pomoB
Crapuuii npenonaBatens Kadeapbl
pagnorexaudeckux cucteM (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
03HAKOMHTH CTYJICHTOB C METOJIOJIOTUEH U OCOOCHHOCTSIMH MPOEKTUPOBAHUS CUCTEM U TIPUBUTH
HaBBIKM CUCTEMHOTIO MOAX0a MPY MPUHATUU TEXHUUYECKUX PELIECHUN.

1.2. 3agaum qMCHUNINHBI
—  BBINOJHEHHE KYPCOBOTO MPOEKTA 10 HECTAHIAPTHBIM 3aaHHSIM

2. Mecto mucuunimnebl B ctpykrype OIIOII

Huctunnuna «Cucremotexnuka» (b1.B.O/1.12) otHocutcs k 650Ky 1 (BapuaTuBHas 4acThb).

[TpenmecTByOIMKUMU AUCHUIUIMHAMH, (POPMHUPYIOIUMH HavyalbHbIE 3HAHUS, BIAIOTCSA: BBenenne
B clienuanbHOCTh, KocMuueckue cucteMbl, OCHOBBI KOMITBIOTEPHOTO TPOEKTUPOBAHUS U MOAETUPOBAHUS
PaZMOdIIEKTPOHHBIX cpeAcTB, OCHOBBI KOHCTPYMPOBAHMSI M TEXHOJOTUU IIPOU3BOACTBA PaJAHONIEKTPOH-
HBIX cpeacTB, OCHOBBI TEOPUU PAJAUOJIOKALMOHHBIX CUCTEM U KOMILIEKCOB, OCHOBBI TEOPUU PaHOHABU-
FallMOHHBIX CUCTEM U KOMILJIEKCOB, OCHOBBI TEOPUHU PATUOCUCTEM U KOMILJIEKCOB ymnpasiieHUs, OCHOBBI
TEOPHUU CHCTEM M KOMIUIEKCOB PaJNO3JIEKTPOHHON 00prObI, [IpakTka mo momyyeHnio npodeccruoHamb-
HBIX YMEHHUH M OMNbITa Npo(ecCHOHATBHON NesaTeabHOCTH, PacnipocTpanenue paanoBonH, Cratuctuue-
CKasi TeOpHs paJHOTEXHUYECKUX CUCTeM, Teopus panuocuctem nepenaun napopmanuu, Lupposas obpa-
0oTka curnanos, Lludpossie ycTpoiicTBa 1 MUKPOIPOLIECCOPHI, DNEKTPOAUHAMUKA.

[TocnenyomumMu TUCHUIUIMHAMY ABJISIOTCA: 3allUTa BBIMYCKHON KBaJM(UKALIMOHHOW padOThI,
BKJII0Yasi MOATOTOBKY K MPOLEAype 3aIUThI U MPOLEeAypY 3auThl, [IpenaumiomMHas npakThka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-4 cnocoGHOCTHIO BBIOMpATh ONTUMANIbHBIE TPOEKTHBIE PEILICHHUS HA BCEX ATalax MPOEKT-
HOTO MpoLEecca;

— TIK-5 crnocoGHOCTBIO MCTIONB30BATh COBPEMEHHBIE MMAaKeThl MPUKJIAIHBIX IPOrpaMM Ul CXe-
MOTEXHUYECKOTO MOJICIIMPOBAHMS aHAJIOTOBBIX M IHU(POBBIX YCTPOHCTB, YCTPONCTB CBEPXBBICOKHX Ya-
ctot (CBY) u anTeHH;

— ITICK-2.1 cnocoOHOCTBIO pa3pabaTbiBaTh CTPYKTYpHbIE U (DYHKIIMOHAJIbHBIE CXEMbl MOOMIIb-
HBIX, IIIUPOKOIIOJIOCHBIX M CITyTHUKOBBIX CHCTEM Iepeadr HHPOPMAIINH;

— TICK-2.4 cnocoOHOCTBIO MPOBOJUTH KOMITBIOTEPHOE NMPOEKTUPOBAHUE M MOJECITUPOBAHUE pa-
JIMOAJIEKTPOHHBIX CUCTEM Tiepeiaur HHPOPMAIIH U MX TOJACUCTEM;

B pesynpTrare u3ydeHus TMCIHUIIIMHBI 00YyJatOIUNACS T0JIKEH:

— 3HATh CcOCOOBI cOOpa, 0OPaOOTKH, aHATN3a U CUCTEMATH3AI[MN HAyYHO-TEXHUYEeCKOU HH(OP-
MallMHy; * IPUHLHUIBI U METOAUKY 3CKM3HOTO CUCTEMHOTO MIPOEKTUPOBAHUS CUCTEM; * OCHOBHBIE ITOJIOKE -
HUS TEOPUU UTP; * OCHOBHBIE MOJIOKEHUS CTaH1apToB Ha BbinosHeHue HUP u OKP.

— yMeThb pa3pabarTbiBaTh MaTeMaTUYECKUE MOJIENIN M UCIOJIb30BaTh UX VIS aHAJIU3a M CUHTE3a
CHCTEM; * IJIAHUPOBaTh JaOOpaTOpHbIE M HATYpHBIE HKCIIEPHUMEHTHI; * pa3palaTbiBaTh CTPYKTYypHBIE H
(YHKIMOHAIBHBIE CXEMBI CUCTEM U KOMILIEKCOB;

—  BJIa/IeTh CUCTEMHBIM MOXOA0M IIPU aHAJU3€ M ONTUMAIBHOM MPOSKTHPOBAHUH CUCTEM

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0mu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
10 cemectp
AynuTopHble 3aHATUSA (BCETO) 60 60
Jleknun 16 16
[IpakTnueckue 3aHATHSA 32 32
KonTpoas camocTosTensHON paboThl (KypCOBOM MPOEKT / 12 12
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KypcoBas paboTa)
CamocTosiTenbHas paboTa (Bcero) 84 84
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 25 25
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 59 59
Bcero (0e3 sx3amena) 144 144
OO6mmas Tpy10eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0
5. Conepxanue TMCUMILTUHBI
5.1. Pa3zaenbl AMCHUIIMHBI U BUABI 3AHATHI
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuua 5.1 — Pa3nensl AUCHUIUIMHBI M BUIbI 3aHATHI
Bcero
Mpax. | KIUKP,| Cam. yacoB | PopMupyeMbl
HazBanus pa3aenoB TUCHUIUIMHBI Jlek., u (Ge3 e
3aH., 4 q pab., u
9K3aMe | KOMIIETEeHIIUU
Ha)
10 cemectp
1 Brenenue 2 4 12 22 28 | IIK-4, IIK-5,
[1CK-2.1,
[1ICK-2.4
2 BHemiHee NpOeKTUPOBAHUE PaTUOCH- 6 24 36 66 |IIK-4, I1K-5,
CTEM I[ICK-2.1,
[1CK-2.4
3 BHyTpeHHEe IPOEKTHPOBAHNUE CUCTEM 6 4 16 26 |IIK-4, [IK-5,
[1CK-2.1,
[1CK-2.4
4 3akmoueHne. COBpeMEHHbIE TEHEH- 2 0 10 12 IIK-4, TIK-5,
LMY B Pa3BUTUU PATUOCUCTEM I1CK-2.1,
[1CK-2.4
Hroro 3a cemectp 16 32 12 84 144
Hroro 16 32 12 84 144
5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3IenoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
HasBanus pasienos Copneprxanue paznenoB quciuminHel (mo | Tpymoemkocts, | DopmupyeMble
JICKIIHSIM) q KOMIICTCHITUHI
10 cemecTtp
1 Beenenue [Ipenmert u conepxkanue kypca. OCHOBHBIE 2 I1K-4, TIK-5,
IIPU3HAKU COBPEMEHHBIX PAJHMOTEXHUUECKUX I1CK-2.1,
cucteM. OCHOBHBIE TIPOOJIEMBI TIPH MPOEKTHU- I1CK-2.4

poBaHuu. [IpuHLUIIBI TpOEKTHPOBaHUS. DTa-
bl U Pa3/ieibl IPOEKTUPOBAHUS, UX COLEP-
*&KaHue. 3asBKa Ha pa3paboTKy, TEXHUIECKOE
3aJlaHue, TEXHUYECKOE MTPENTIOKEHHE, IC-
KHM3HBIN IPOEKT, TEXHUYECKUU ITPOEKT, U3r0-
TOBJICHHE OIBITHOIO 00pa3lia, UCIIbITaHus,
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pa3paboTka paboyeii JokymMeHTaluu. Buem-
Hee ¥ BHYTPEHHEE ITPOEKTHPOBAHHUE.

Hroro

2 BHenigee
MIPOEKTUPOBAHUE
paIroOCUCTEM

[TocTanoBka 3anaun. OnMCaHUEOKPYKEHHUS,
TOYKA 3pEHHsI, 00JIaCTh JJOMYCTUMBIX WM
JKeNlaTeNIbHBIX peleHul, kpurepuii 3¢ dex-
TUBHOCTHU. TpeboBaHus K KpuTepHio 3 dek-
TUBHOCTH. MaTematuueckasi Moelnb (Me-
ToN). BuIbl MOzENEl: J)KECTKHE U BEPOSAT-
HOCTHBIE, aHAJTUTHYECKHe U yncieHHsle.Mc-
nosp30BaHue Mozaeneil. [lnanuposanue skc-
nepumenTa. Llens skcnepumenTtoB. McTou-
HUKH JJAHHBIX: U3MEPEHUs, TOKYMEHTHI, Oe-
cenbl, TMYHOE yyacTue. JlabopaTopHble FKC-
NEPUMEHTHI U SKCIIEPUMEHTHI B HATYPHBIX
ycnoBusix. OcCOOEHHOCTH, YUUThIBaEMbIE TIPU
IUIAHUPOBAHUHU SKCIIEpUMEHTA. Penpe3enra-
TUBHOCTH BbIOOpKHU. [IpenBapurensHbIil U
OCHOBHOH 3KcriepuMeHT. CiocoObI UCKITIO-
YEHUS WJIM YMEHBIICHUS CUCTEMaTUYECKUX
norpemHocTel. KoHTposibHBIE SKCIEpUMEH-
Thl. TUMHMYHBIE OMNOKY PU ITAHUPOBAHUU
sKcriepuMenTa. O6paboTKa pe3ysbTaToOB IKC-
nepumMenTa. [IpeacraBienne ciydaiHbIX
NaHHbBIX.BBIOOp mapamMeTpoB anmnmpoKcuMupy-
romux GyHKIui. Criocod HaMMEHBITHX
KBaJIpaToB ¥ METO]l MAaKCUMYyMa IpaB/0-
nonoOust. IlpoBepka u KpuTepun COOTBET-
CTBUS. 3aJ]auyl IUCIIEPCUOHHOIO aHAJIN3a.

Hroro

TIK-4, TIK-5,
MICK-2.1,
TICK-2.4

3 BayTtpennee
POEKTUPOBAHUE
CUCTEM

IIpoektupoBanue enuHUYHON HUTH. [lops-
JOK mpoekTupoBanus. [Iporotumn, ontumusza-
s U getanuposka. [IpoektupoBanue
001b11101 Harpy3ku. TepMUHOTIOTHUS U 33/1a-
gn. O0o0meHHas cxema. CTaTHCTUIECKOE
OTHMCaHUE MOCIIEIOBATEIILHOCTH BXOIOB. 3a-
KOHBI pacIpe/IesIeHNsi BpEMEHH 00paOOTKH.
Buast ouepeneil. Cpequsist IJiMHA O4epeau 1
cpenHee Bpems oxxkunanus. pyrue cratu-
CTHYECKHE XapaKTePUCTHKH JJTUHBI OYepeIH
Y BPEMEHHU OKUIAaHUs, TpeOyeMasi EeMKOCTh
HakonuTens (OydepHoro ycrpoiicta).Co-
CTS3aTeIbHOE MPOEKTUPOBAHKE. 3a/1a4H CO-
CTSI3aTEeNILHOTO MMPOEKTUPOBAHUS U OCHOB-
HBIE TIOHATUS TEOPUH UTP. TepMUHOIOTUS U
MPUHSATHE PElIeHUI MPUMEHUTENBHO K pa-
JTUOTEXHUYECKUM cucTemam. [Ipumenenue
MPUHIIUIIA MUHUMAKCA.

Hroro

[1K-4, I1K-5,
I1CK-2.1,
I1ICK-2.4

4 3aknIroueHueE.
CoBpeMEeHHbIE

COBpCMCHHBIe TCHACHIWHU B PAa3BUTHUU pa-
JUOCHUCTEM

TK-4, TIK-5,
TICK-2.1,
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TEHJICHIIMHU B pa3BuThM | IToro 2 [ICK-2.4
paauocucteM

Hroro 3a cemectp 16

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUTIIMHAMEA
Paznenbl QUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMUI ) TUCIUTUTHHAMH MTPEICTAaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOW TUCIMIUIAHBEL, 1711 KOTOPBIX
HEO0OXOAMMO U3YUeHHUE 00ECIIEUMBAIOIIUX 1
00€eCIIeYnBaEMBIX JUCIIAILUINH

1 2 3 4

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

HammvmenoBanme JUCHUITIINH

1 Beenenne B cieninaabHOCTD

2 KocMuueckue CUCTEMBI

3 OCHOBEI KOMITBIOTEPHOT'O IIPOCKTUPOBAHUA 1 MO-
ACIIUPOBAHUA PaJUOBJICKTPOHHBIX CPCACTB

4 OCHOBBI KOHCTPYMPOBaHUS U TEXHOJIOTUU ITPOU3-
BOJICTBA PAIUOIIEKTPOHHBIX CPEJICTB

5 OcHOBEI TCOPHHU PAJUOJIOKATNOHHBIX CUCTEM U
KOMIIJICKCOB

6 OCHOBBI TEOPUH PATUOHABUTAIIMOHHBIX CUCTEM U
KOMILJIEKCOB

7 OCHOBBI TEOPUH PATUOCUCTEM U KOMILJIEKCOB
yIpaBJICHUS

8 OCHOBBI TEOPUM CUCTEM M KOMIUIEKCOB Pauo-
ANIEKTPOHHOI 0OpHObI

9 [IpakTuka no noay4yeHuro NpoecCuoHaIbHBIX
YMEHUH U ombITa NpOQeCCUOHATBHON 1EATEIbHO- +
CTH

10 PacnipocTpanenue paiuoBOIH +

11 Cratuctudeckas Teopusi paAuOTEXHUUYECKUX CH-
cTEM

12 Teopust panguocucTeM nepegau nHpopMaluu

13 [udposas 00paboTKa CUTHAIOB

14 Iudposeie ycTpoiicTBa U MUKPOIPOIIECCOPHI

15 DnexTponuHamuka +

[Tocnenyromue TUCIUIIITUHBL

1 3amuTa BeITYCKHON KBaMU(UKAIMOHHON pabo-
Thl, BKJIFOUAsl IOJITOTOBKY K IIPOLIEYPE 3aLIUThI U + + + +
IPOLEAYPY 3aLUThI

2 IlpepauruioMHas mpakTHKa + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POpMUPYEMBbIX IPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH
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npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJAOB 3aHS -
TN

Kommeren Bubl 3aHsTHI
nuu Jlek. IIpak. 3an. | KCP (KII/KP) | Cawm. pa6.

ITK-4 + + + + KonTponbHas pabota,
KoHCneKkT caMomnoIroToBKH,
CobecenoBanue, 3amnura
KYpPCOBBIX IPOEKTOB / Kyp-
COBBIX paborT, 3ayer, Pacuer-
Has pabota, Tect, OTder no
KypCOBOMY IPOEKTY / Kyp-
coBoit padote, OTueT 1o
MIPAaKTUIECKOMY 3aHATHIO

DOpMBI KOHTPOJIA

ITK-5 + + + + KonTposbHas pabora,
Koncnekr caMonoaroToBkH,
CobecenoBanue, 3amura
KYpPCOBBIX IPOEKTOB / Kyp-
COBBIX paboT, 3auer, Pacuer-
Has pabora, Tect, OTuer Mo
KypCOBOMY IPOEKTY / Kyp-
coBoif pabote, OT4eT MO
MIPAKTUYECKOMY 3aHATHUIO

IICK-2.1 + + + + KonTpomsHnas pabdora,
KoncnekT caMonoaroToBKH,
CobecenoBanue, 3amnmra
KYpPCOBBIX IPOEKTOB / Kyp-
COBBIX pabort, 3ayer, Pacuer-
Has pabora, Tect, OTuer no
KYpPCOBOMY TPOEKTY / Kyp-
coBoif pabote, OTyeT No
MPaKTUYECKOMY 3aHATHIO

[ICK-2.4 + + + + Kontponsnas pabdora,
Koncnekt caMonoArotroBku,
CobecenoBanue, 3amura
KYpPCOBBIX IIPOEKTOB / Kyp-
COBBIX paboT, 3aueT, Pacuer-
Has pabora, Tect, OTUeT 1Mo
KypCOBOMY TPOEKTY / Kyp-
coBoO# pabote, OTYET MO
MIPAKTHYECKOMY 3aHSTHIO

6. UaTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
He npenycmorpeno PVYIIL.

8. IIpakTHYeckHe 3aHATHA (CEMUHAPDI)
HanMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPORB) MpUBeIeHO B Tadmuie 8.1.
Tabmuia 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)

HanmenoBanue npaktnueckux 3anatuii | Tpynoemkocts, | Dopmupyemsie

HasBanus pasnenos
(cemuHapoOB) q KOMITCTCHITH
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10 cemectp

1 BBenenue Omnucanue paauorexHuieckoit cucremsl.(Ha- 4 I1K-4, T1K-5,
3BaHUE, 11€JIb U HA3HAYEHUE, PU3HAKU U I[ICK-2.1,
(YHKIMY CHCTEMBI, TOKAa3aTeNId Ha3HAYCHNUS, I1ICK-2.4
Kputepuit 3pHEKTHBHOCTH)
Uroro 4
2 Buemnee CocraBneHnue TexHu4eckoro 3aaanus.(Meron 8 I1K-4, TIK-5,
MPOEKTUPOBAHNUE peanu3annu, ONTMCAHUE CUCTEMBI B LIEJIOM, [1CK-2.1,
pagroCuCTEM YKpyIHEHHast OJIOK-cXeMa CUCTEMBbI, OIHca- IICK-2.4
HUE TTOJICUCTEM, TAKTHKO-TEXHHUECKHUE Tpe-
OoBaHU)
OkpyxeHue cucTeMbl. BHEIIHUE yCIOBUS. 8

(XapakTepucTKa yCIOBUN IKCILUTyaTallluu,
OCHOBHBIE HAIpaBJICHUs, IO KOTOPHIM HEOO-
XOJMMO TMIPOBEICHHE IKCIIEPUMEHTOB)

Maremaruueckast monenb. [InanupoBanue 8
skcriepuMenTa. (Ilepeuenb BX0J0B U BBIXO-
JIOB C UX 0003HAYEHUSIMHU U KOJIMYECTBEHHBI-
MU XapaKTePUCTUKAMU-PA3MEPHOCTIMH,
(dhopMyibHAs CBSI3b BXOJIOB U BBIXOJIOB W/WJIH
UX CTaTUCTHUYECKUX XapaKTEPUCTHK, TUIAHU-
pOBaHUE IKCIEPUMEHTA)

Hroro 24
3 Buyrtpennee Marematuueckas mozens. Ilnanuposanue 4 I1K-4, TIK-5
MIPOEKTUPOBAHUE skcnepuMenTa. (IlepeueHp BX010B U BBIXO-
CHCTEM JIOB C MX 0003HAYEHUSIMH U KOJINYECTBEHHBI-

MU XapaKTePUCTUKAMHU-PA3MEPHOCTIMH,
(dbopMynbHast CBSI3b BXOIOB M BHIXO/IOB H/WIIN
WX CTAaTUCTHUYECKUX XapPaKTEPUCTHK, TUTAHH-
pOBaHUE IKCIEPUMEHTA)

Htoro 4

Hroro 3a cemectp 32

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETECHIIMH PEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTEIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

Bunasl camocrositensHol | TpynoemkocTs, | DopMupyembie

HaszBanwus pasznenos DopMbI KOHTPOJIS

paboThI q KOMITETEHI[HA
10 cemectp
1 Beenenne [ToaroroBka Kk mpakTuye- 21 IIK-4, TIK-5, 3ader, 3amura Kyp-
CKHUM 3aHATHAM, CEMHUHA- [1CK-2.1, COBBIX MPOEKTOB /
pam [1ICK-2.4 KYpCOBBIX paloT,
[TpopaboTka neKIHOHHO- 1 KoncrexT camonoz-

rotoBku, KoHTpoIb-
Has pabota, OTueT
Hroro 22 10 KypCOBOMY
MIPOEKTY / KypcOBOH
pabore, OT4eT Mo
IIPAKTUYECKOMY 3a-

ro MaTepuaa
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HATHIO, PacueTHas
pabota, Cobeceno-
BaHue, Tect

2 Buemruee
MIPOCKTUPOBAHKE
paauocucteM

[ToaroroBka kK nmpakTuye-
CKHM 3aHATHSIM, CECMHUHA-
pam

24

ITpopaboTKa JEeKIIMOHHO-
ro Marepuana

12

Hroro

36

TIK-4, TTK-5,
TICK-2.1,
[ICK-2.4

3auer, 3almura Kyp-
COBBIX IPOEKTOB /
KYpPCOBBIX padoT,
Koncnekr camono-
roroBku, KoHTpoIib-
Has paborta, Otuer
0 KYPCOBOMY
MIPOEKTY / KypcOBOi
pabote, Otyer o
MIPAKTHYECKOMY 3a-
HATHIO, PacueTHas
pabora, Cobeceno-
BaHue, TecT

3 BayTtpennee
MIPOEKTUPOBAHUE
CUCTEM

[ToaroroBka K mpakTuie-
CKUM 3aHATHUSIM, CEMHHa-
pam

14

[IpopaboTka JeKIMOHHO-
ro MaTepuaa

Htoro

16

TK-4, TIK-5,
MICK-2.1,
[ICK-2.4

3auer, 3amura Kyp-
COBBIX IPOEKTOB /
KypCOBBIX padoT,
Koncnekr camonon-
rotoBKu, KoHTpOIIb-
Has pabota, OTuer
110 KypCOBOMY
MIPOEKTY / KypcOBOI
pabote, Otyer no
MIPaKTUIECKOMY 3a-
HATHIO, PacueTHas
pabora, Cobeceno-
BaHue, Tect

4 3axiroueHue.
CoBpeMeHHbIE
TCHACHIIUU B
pa3BUTUU
paaroCcucTeM

[IpopaboTka JeKInOHHO-
ro MaTepuaa

10

Htoro

10

[1K-4, [1K-5,
I1CK-2.1,
[1ICK-2.4

3auer, Koncriexr
CaMOTIOATOTOBKH,
Kontponphas pabo-
Ta, OTYeT 1o Kypco-
BOMY IIPOEKTY / Kyp-
coBoii pabore, OT-
9eT 110 MpaKTuIe-
CKOMY 3aHSTHIO,
Pacuernas pabora,
CobecenoBanue,
Tect

Hroro 3a cemectp

84

Htoro

84

COBOTO IPOEKTa / KypcoBO# paboThl npenacTaBieHs! Tabmuue 10.1.

10. KypcoBoii npoekT / KypcoBasi padora
TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U (GOPMUpPYEMbIE KOMIIETEHLIMN B PaMKaX BBIMOJIHEHUS Kyp-

Ta6muma 10.1 — TpymoeMKoCTs ayIUTOPHBIX 3aHATHN M (OPMUPYEMbIe KOMIIETCHIINY B PAMKaX BBITTOJHE -
HUsI KypCOBOTO IPOEKTa / KYpCOBOM pabOoTEI

HanmeHnoBanve ayMTOPHBIX 3aHATHI

9

TpynoeMKocCTb,

dopmupyembie
KOMITETCHIIUHI

10 cemectp
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[IpoekTupoBaHu€e BBIMOIHAETCS 110 MHIUBUAYAIbHBIM 33IaHUSIM 12 I1IK-4, TIK-5,
UIIO0/1 MHINBUAYAIbHBIM PYKOBOJICTBOM (KakK IMpaBMIIo, HE Ooliee [1CK-2.1, IICK-
3CTY/IEHTOB Ha OJTHOTO PYKOBOIMTEIA). 2.4

Hroro 3a cemectp 12

10.1. TembI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
IIpumepHas TeMaThKa KypCOBBIX IIPOEKTOB / KypPCOBBIX paboT:
—  IIpumepHas TemaTHKa KypcoBBIX paboT (IIPOEKTOB):

- P aIMOJIOKallMOHHAasA CTaHIUA JaJIbHCTO O6H3py>K€HI/I$I CaMOJICTOB.

- Pa,Z[I/IOJ'IOKaI_II/IOHHaH CTaHI WA HAaBCACHUA U LECJICYKa3aHusl.

—  PaguoIOKAIMOHHAS CTAHIIHS C CHHTE3UPOBAHHOW anlepTypOil aHTEHHBI.
—  JIByXMO3HIMOHHAS PaIHONOKAIIHOHHAS CHCTEMA.
—  PaJMOHABUIaIMOHHOE YCTPOMCTBO KOCMUYECKOT'0 anmapara.
- JuddepennnanbHoe paIioHaBUTAIMOHHOE YCTPOMCTBO amnmapaTyphl IOTPEOUTENs
— cucremsl [TIOHACC.

—  Camonernas PJIC ¢ ADAP.

—  @a3oBblil paIUOIIEIICHIATOP.
—  MoHOMMIYIbCHBIA aMIUTUTYHBIN MIEJIEHIaTop.
—  AjanTtuBHas IIUPOKOMNOJIOCHAs CUCTEMa AJIs «posh» HaHocmyTHUKOB CubeSat.

Cucrema paHHOTeXHquCKOﬁ Pa3BCIKMU.

KOppeJ'ISIHI/IOHHO-BKCTpeMaJ'II)HaSI CUCTEMA HaBUTalluu JICTATCJIIbHOTO aIlliapara.
Ilone3nas Harpys3ka KOCMHUYCCKOI'O alirapara MOHUTOPUHIA 3eMHOM IIOBCPXHOCTH.
CucreMa OmmkHEH HaBHUTI'allUM OJIA oOecneucHUs HoCaaKu CaMOJICTOB.

11. PeiiTunroBas cucremMa JiVisi OlleHKH YCIIeBAeMOCTH 00yUYaloIIUXCs

11.1. banabHble OLIEHKH /1JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayutbHBIC OIIEHKH IS JIEMEHTOB KOHTPOJIS

JIByXCTOpOHHSIS IIMPOKOIOJIOCHAS! CUCTEMA CITyTHUKOBOM cBsA3M ctaHnapra DVB-RCS.
Cucrema CIIyTHUKOBOH CBSI3H JUI IOJBOAHOTO PoOOTa

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a mepuon
JeSITeIbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
10 cemecTp
3auer 30 30
3anmTa KypcoBbIX TPOEK- 20 20
TOB / KypCOBBIX paboT
Koncnext camonoaroron- 2 2 2 6
KH
KonTposasnas padota 5 5
OTt4eT Mo KypcoBoMy 10 10
MIPOEKTY / KypcoBoi pabo-
TE
OT4er 1o NpakTU4IECKOMY 5 5 10
3aHITHIO
Pacuernas pabora 10 10
CobecenoBanue 5 5
10
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Tect 2 2 4
Hroro makcumyM 3a nepu- 9 37 54 100
on

Hapacraromum nrorom 9 46 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMasbHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpecraerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Cucremorexnuka. [IpoexTupoBaHHe paTUOTEXHUYECKHUX CHUCTEM [DJIEKTPOHHBIA pecypc]:
YuyebHoe nocobue: Kypc neKiuii, KOMIbIOTEPHBIA MPAKTUKYM, KOMIBIOTEPHbIE 1a00paTopHbIe PabOThl U
3aJlaHle Ha caMmocTosTenbHyr0 paboty / lomukoB A. M. - 2018. 543 ¢. — Pexum npocryna:
https://edu.tusur.ru/publications/7297 (nara oOpamenus: 27.11.2018).

12.2. lonostHUTEILHAS JIATEPATypa
1. Cwumuy, M. I1. Cuctemorexnuka : yueoHoe mocodue / M. I1. Cwmmu, E. H. Pri6anxka ; pen. M.
I1. Cuinyg ; denepaibHOE areHTCTBO MO 00pa30BaHMI0, TOMCKHI rOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM
YIpaBJICHUS U PaarodIeKTPOHUKH. - ToMmck : TYCVYP, 2007. - 242 (nanuuue B 6ubmotexke TYCVYP - 100
9K3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. CucremorexHuKa [ DIEKTPOHHBIN pecypc]: MeTtoardeckue yKka3aHus 0 KypCOBOMY MPOEKTH -
poBanuto / T'omukoB A. M. - 2018. 24 c¢. — Pexxum poctyma: https://edu.tusur.ru/publications/7305 (mara
obpamenus: 27.11.2018).
2. CucremorexHuka. IIpoekTupoBaHue pajMOTEXHUUECKHX CHUCTEM [DJIEKTPOHHBIN pecypcl:
YueOHoe nocobue: Kypc nekuuii, KOMIbIOTEpHBIA MPAKTUKYM, KOMITBIOTEPHBIE TaOOpaTopHbIe pabOThHl U
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3aJaHle Ha camocToATeNnbHyl0 pabory / TomukoB A. M. - 2018. 543 c¢. — Pexum pocryna:
https://edu.tusur.ru/publications/7297 (nara obpamenus: 27.11.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccnonabHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. www.elibrary.ru
2. uisrussia.msu.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
o0ecrneyeHnue

13.1. O6mue TpeGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZI0YHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepua/IibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

JlaGoparopusi paJi03JIEKTPOHHBIX CUCTEM Tepeaaud HHPOpMaLUU

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BEJICHHSI 3aHSATUH J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJIE KypCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHUS Kyp-
COBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 401 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnerorep (8 mit.);

- Mounutop (197 SAMSUNG 1730S) (8 mrt.);

- KnaBuarypa (8 mrt.);

- Mpims (ontryeckas) (8 mrT.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Adobe Acrobat Reader

— Far Manager

— Free Pascal

— Free Pascal Lazarus (Bepcust 1.6)

- GIMP

— Google Chrome
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— Microsoft Windows Server 2008
— Microsoft Windows XP

— Mozilla Firefox

— OpenOftice

— Opera

— Opera Developer

— PTC Mathcadl3, 14

— Scilab

13.1.3. MarepuajibHO-TEXHMYECKOE M IPOrPaAaMMHOe o0ecredeHne I CAMOCTOATEIbHOI padoThI
JIns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUHU (KOMITBIOTEPHBIE KIIAcChl),
PacTOI0KEHHBIE 110 aJIpecam:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obmacTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmnanna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas Mmeberb;

- koMnbroTeps! Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 miT.;

- KOMITBIOTEPBI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecredeHre TUCUUIIMHBI ISl JIMI ¢ OrPAHMYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSl U HHBAJIM/I0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 370POBbS U MHBAJIHJIAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUIEHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUIIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEJICTB U JPYTUX TEXHUYECKUX CPEJICTB MpueMa/mepesa-
4yi yueOHOM nH(OpMaIMU B TOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPEToIaBaHus A1 00yJaroIXCs
C UHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBbI. Y4eOHasi ayTuTOpHUs, B KOTOPOM 3aHUMAIOTCS
oOyyaromiyecsi ¢ HapylIeHHeM cllyxa, 000py/0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKITMOHHBIX U YUEOHBIX ayJJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA yIAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM Claif/la Ha 9KpaHe) MPU MOMOIIY BUCOYyBETUUHUTENEH 151 KOM(GOPTHOTO IPOCMOTpA.

[Ipu 3aHgTHAX ¢ OOYYAIOMIMMUCS ¢ HAPYLIEHUSIMH ONMOPHO-IABUIATEJIBLHOI0 aNNapaTa MCIOJb-
3YIOTCS aJIbTepHATHBHBIE YCTPOICTBA BBOAA MH(MOPMAIIUU U IpYTHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
nadu yaeOHoU nH(OpMAaIMK B TOCTYIMHBIX (opMax, MOOMIIEHOM CUCTEMBI O0yUISHUS TSl JTFO/IeH ¢ WHBA-
JUAHOCTBIO.

14. OueHouyHble MaTePUAJILI U METOANYECKHE PEKOMEHIAIUM 110 OPraHU3aIUH U3yYeHHUs
JTUCIHHUIIINHBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB M METOANYECKHE PEKOMEHAAIUN
I[J'ISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBH?I OCBOCHMHA Saerl'IJ'IeHHI)IX 3a HHCHHHJ’IHHOﬁ
KOMITETEHITNI MCTIONB3YIOTCS OLICHOYHbIE MaTepuasbl B COCTABE:
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14.1.1. TecToBble 3agaHus
1 Yemy paBHa BeNMYMHON MpeAeibHONU 3HepreTrdeckor 3¢dexkruBHocTH (npenen lllennona)?
1,59 16
1,69 J16
2,56 J16
3,22 J16

2 Kaxkoii n3 nuknundecknx n30b1Tounbix kooB CRC (Cyclic redundancy check) obecnieunBaer

HanOOJIbIIIee YUCIIO OOHAPYKEHHBIX OIIHOOK OT YHCia KOHTPOJIBHBIX CYMM ISl Pa3InYHbIX MOJH-
HoMOB CRC-kona? CRC-1

CRC-16-IBM

CRC-30

CRC-4-ITU

3 Yro Takoe METOJI MaKCUMAIILHOTO MPaBA0No00us?

- pa3fenpHOe U3BJICUEHHE MH(OPMALIMU U3 OJHOTUIIHBIX HAJIAraloIIUXCsl IPYT Ha Apyra CUTHAJIOB

- 9TO COBMECTHOE paclpe/ieieHne BEIOOPKU U3 NMapaMeTPUUYECKOTro pacrpeieieHus], paccMaTpyuBa-
eMoe Kak

(byHKIMS apaMeTpa.

- 3TOT METO/1 OLICHUBAHUS HEU3BECTHOT'O MapaMeTpa MyTeM MaKCUMU3aluu (yHKIIMH PaBA0NoI0-

oust

- 33/1a4a HaXOXKJICHUS AITOPUTMa WM MPaBUia ONTUMAIbHOTO MPUHSITHS PELICHUS O HATUYUU O]~
HOTO U3

HECKOJIbKUX BO3MOKHBIX CUTHAJIOB B IIPUATOM KOJIeOaHUU

4 Y10 Takoe pa3pelieHnue CUrHaaoB?

- pa3aenpHOe U3BJICUCHHE MH(OPMAIIMU U3 OJHOTUITHBIX HAJIATAIOIIUXCS IPYT HA APYra CUTHAJIOB

- 33/1a4a HaXOXKJICHUS AITOPUTMa WM MPaBUia ONTUMAIbHOTO MPUHSITHS PELICHUS O HATUYUU O]~
HOTO U3

HECKOJIbKUX BO3MOXKHBIX CUTHAJIOB B IIPUATOM KOJIe€OaHUU

- aHAJIHM3 MPUHATOTO KoJeOaHUs C IEeTbI0 YCTAHOBJICHUS HAIMYWS CUTHAjJa B TOM KojeOaHWUU Ha
done

oMex

- 3TO COBMECTHOE paclpesiesieHle BEIOOPKH U3 MapaMeTpUIEeCcKOro pacrpeaeseHus, paccMaTprBa-
eMoe Kak

GyHKIIUS TTapameTpa.

5 Kakoit Bua MOIyJSIUK UCTIONIB3YIOTCSI B GSM?
FSK

MSK

GMSK

QPSK

6 Kakas mimHa xona B coToBoil cucteMme ¢z CDMA20007?
8

16

32

64

7 Kakas yactora uznydenus cucrem cranaapra IEEE 801.11g?
1,5 MI'g
2,0 MI'n
2.4 MI'g
5,6 MI'ng
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8 Kakast Mmomynsiiius ucronb3yeTcst B cucteme MmoouibHoM cBsi3u ctanaapra IEEE 802.15.4 ZigBee
¢ yactotoil u3nmydyenus 2,4 I'T

BPSK

QPSK

OQPSK

QAM

9 Cucrembl mobuisHOU cBsizu crannapra IEEE 802.15.1(Bluetooth). Kakoit meron pacmmpenus
criektpa ucnonsizyercsa B crannapre IEEE 802.15.1

CDMA

DSS

FHSS

Konpr bapkepa

10 Kakas gacrorta uznyuenus cuctem cranaapta IEEE 802.15.4 (Bluetooth)
1,5 MI'q
2,0 MI'n
2.4 MI'g
5,6 MI't

11 Cucrema mobunsHo# cBsa3u ctangapta IEEE 802.16 (WiIMAX) agantuBHas ¢ epeKIrOueHuEM
Bus10B Moayisitiuu oT SNR: ipu SNR = 5 n1b — BPSK, SNR = 14 1b — QAM-4, SNR = 25 n1b — QAM-16,
SNR =40 n1b — QAM-64. Kakoii B MOAYJIAIMHN 00ECIIEYNBACT HAMOOIBIITYIO ITOMEX0YCTOMYUBOCTH?

BPSK

QAM

QAM-16

QAM-64

12 Cuctema mobOunwsHO# cBsi3u ctanaapra IEEE 802. 20 LTE obecnieunBaeT cKOpocTh mepenaun
unpopMmaruu 150 Mbut/c - kakas CKOpOCTh TIEpeauu JaHHBIX OyIeT MPU WCHOIb30BAHUM TEXHOJIOTUHU
MIMO 4x4? 150 Mbut/c

300 Mbut/c

450 Mburt/c

600 Mbut/c

13 CucteMmsl 1 poBOT0 Ha3eMHOTO TeleBU3NOHHOTO Bemanus DVB-T2 ucnonb3yeT BHyTpeHHEE
U BHEIIHEE KOJUPOBaHUE:

BCH-CK

PC-CRC

PC-CK

BCH-LDPC

14 PanmoyacToTHbIE M3MEPEHHS B CHUCTEMax LU(PPOBOrO HA3€MHOIO TEJIEBU3MOHHOIO BELIAHUS
DVB-T2. [Ipu kakom SNR ob6ecnieunBaercst BER<10E-7 manst 256 QAM?

15 16

20 116

25 1b

35 16

15 CucremMbl BBICOKOCKOpOCTHOTO IU(poBoro cmyTHukoBoro TB-Bemanus DVB-S2. Kakas mony-
JsiEst 00ecreyrBaeT MaKCUMATBHYIO CKOPOCTh Tiepeaadn?

QPSK

8PSK
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16APSK
32APSK

16 CucreMa BBICOKOCKOpOCTHOTO IuppoBoro kabensHoro TB-pemanuss DVB-C2 ucnons3yet Mo-
nynsiiuro 4096-QAM. Kakoe munnManbHoe 3HadeHne SNR Heobxomumo mist obecrieuennst BER=10E-7

20 16

25 16

30 J16

35 16

17 Cucremsl nuppoBoro MOOMIBHOTO TelaeBU3MOHHOTO Bemlanus DVB-H ucnons3yer 6onbiioe
yucno Hecymux st COFDM

1K, 2K, 3K

2K, 4K, 8K

3K, 6K, 9K

2K, 3K.4K

18 Kakoii Bug MOIYJSIIAN CITYTHUKOBOM cucteMbl cBsi3u DVB-RCS2 obecnieunBaeT HanOobIIyIO
CKOPOCTb nepegaun nHpopmanuu?

QPSK

8PSK

16 APSK

18APSK

19 Kakoii Bua MOAYIISIIIUK CITyTHUKOBOM cucTeMbl cBsizu DVB-RCS2 obecrneunBaeT HanuOOIbIIYIO
IOMEXO3aIUIIEHHOCTE?

QPSK

8PSK

16APSK

18APSK

20 Kako¥t Bu1 KOAUpPOBaHUS UCTOJb3YETCS B CIIYTHUKOBOU cucteme cBsizu DVB-RCS2?
BCH-LDPC

BCH-PC

CK-PC

CRC-BCH

14.1.2. TeMmbl KOHTPOJILHBIX padoT
Oxpyxenue cucreMbl. Bremnue ycinoBus. Marematnueckas mozens. IlnanupoBanue skcnepu-
MeHTa. [IpoexTupoBaHye eTMHUYHON HUTH.

14.1.3. 3auér
OO1mee onrcaHre CUCTEMBI C XapaKTEPUCTHKON €€ OCHOBHBIX MPU3HAKOB. * [locTaHOBKA

3a7]a4d: ONIMCAHUE OKPY>KEHUSI CUCTEMBI C IEPEUHCIIEHUEM BCEX BXOJHBIX BO3IAEHCTBUI U ONpEJIE-
JICHHEM HX MapaMeTpoB (YMCIOBBIX XapaKTEPUCTHK), TICPEUUCIICHIE U ONHCAHUE BBIXOJOB CHCTEMBI, 3a-
JaHue OOJIACTH JIOMYCTUMBIX TEXHUYECKHUX pEIIeHUH, BEIOOp KpuTepus 3PPEKTUBHOCTH IJIS ONTHMH3A -
UK cucteMbl. * Pa3paboTka mMerona pabOThl U MaTeMaTHYECKOH MoJenu cUcTeMbl. ¢ [lnaHupoBaHue u
MMPOBCACHUEC DSKCIICPUMCHTA (B TOM YHUCIJIC KOMHBIOTepHOFO) C HOCJIbIO MOJYYCHHA HCAOCTAOMIUX IJIA
MPOCKTHPOBAHUS JaHHBIX, 00pa00OTKa pe3yIbTaTOB IKCIIEPUMEHTA (BBITIOIHSACTCS TIPU HEOOXOIMUMOCTH). *
CocraBnenne u 000cHOBaHUE (PYHKIIMOHAILHON U CTPYKTYPHOU CXeM CHUCTeMBIL. * OmnpeeeHue u 3a/1a-
HHUE TEXHMYECKUX TPEOOBAHUH K JIEMEHTaM CTPYKTYPHOH CXEMBI. * AHAJIM3 CUCTEMBI: pacueT OCHOBHBIX
KadyeCTBEHHBIX IT0Ka3aTejIc Ha3HAUCHUS. * BBIBOI[LI 0 JOCTOMHCTBAX, HEAOCTATKAX U MYTAX ,HaJIBHefIHlCFO
COBEPILICHCTBOBAHHS CUCTEMBI.

O6mee OIIMCAaHUEC CUCTEMBI C XapaKTepHCTHKOﬁ €€ OCHOBHBIX IIPHU3HAKOB. ® ITocTaHoBKa
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3aJauM: OMMCAHUE OKPYKEHHSI CUCTEMBI C TIEPEUMCIIEHUEM BCEX BXOIHBIX BO3JCHCTBUI U oIpene-
JIEHHEM MX NapaMeTpoB (YMCIOBBIX XapaKTEPUCTHK), IEPEUUCIICHNE U ONMCAHUE BBIXOJOB CHCTEMBI, 3a-
JaHue OOJIACTH JIOMYCTUMBIX TEXHHYECKHUX pEIIeHHH, BEIOOp KpuTepus 3PPEeKTUBHOCTH I ONTHMM3A -
K cucremsl. * Pa3paboTka merona paboThl U MaTeMaTHYECKOH MoJenu cucTteMsl.  [lnaHupoBaHue u
NpOBEEHHE HKCIIEPUMEHTA (B TOM YMCIIE KOMIBIOTEPHOTO0) C LIEbIO MOTyYSHHS HETOCTAIOMINX IS

MIPOCKTUPOBAHMSI TAHHBIX, 00pa0bOTKa pe3y/IbTaTOB dKCIEPUMEHTA (BBITIOIHACTCS MPU HEOOXO M -
moctn). ¢ CocTaBneHne U 000CHOBaHUE (YHKIIMOHAIBHOM U CTPYKTYpHOU cXeM cucTteMbl. ¢ Ompenene-
HHE U 33/1aHUE TEXHUUYECKUX TPEOOBaHMM K AJIEMEHTaM CTPYKTYPHOM CXEMBI. * AHAJIU3 CUCTEMBI: pacyeT
OCHOBHBIX KaUECTBEHHBIX IOKa3aTesiell Ha3HaueHHs. * BBIBOJBI O JOCTOMHCTBAX, HEJOCTATKAX M MYTAX
JTAJIbHEHIIIEro COBEPIIEHCTBOBAHUSI CUCTEMBI.

14.1.4. Bonipochl Ha co0eceqoBaHmne
* O011ee onrcaHne CUCTEMBI C XapaKTEePUCTUKON €€ OCHOBHBIX NpU3HAKOB. * [locTaHOBKA

3a/la4i: ONIMCAHUE OKPY/KEHUS CUCTEMBI C IIEPEUNCIIEHUEM BCEX BXOAHBIX BO3JIECHCTBUI U ONpELE-
JICHHUEM HX MapamMeTpoB (YUCIIOBBIX XapaKTEPUCTHUK), IEPEUUCIICHUE U ONMCaHUE BBIXOJIOB CUCTEMBI, 3a-
JaHue O0JIACTH JIOMYCTUMBIX TEXHUYECKHUX pEIIeHU, BEIOOp KpuTepus 3PPEeKTUBHOCTH IJI ONTUMM3A-
uu cuctembl. ¢ PazpaboTka mMeToaa paboThl U MaTeMaTUYECKOM Mojenu cucTeMbl. * [lmaHupoBaHue u
IpOBEJIEHHE HKCIEPUMEHTa (B TOM YHCIIE KOMIBIOTEPHOIO) C LEJbI0 MOITYYEHHUS HEAOCTAIOIIMX IS
IIPOEKTUPOBAHUS JTaHHBIX, 00pabOTKa pe3y/IbTaTOB HKCIEPUMEHTA (BBIMOIHIETCA P HEOOXOIUMOCTH).
CocraBnenue 1 000cHOBaHHE (PYHKLIMOHAIBHON U CTPYKTYPHOH cXxeM cucTeMsbl. * OnpezeneHue u 3aja-
HUE TEXHUYECKUX TPeOOBaHMM K JI€MEHTaM CTPYKTYPHOU CXeMbl. * AHAJIN3 CUCTEMBI: pacyeT OCHOBHBIX
Ka4eCTBEHHBIX T0Ka3aTesiel Ha3HAueHUs. * BbIBO/IBI O IOCTOMHCTBAX, HEAOCTATKaX U MYTAX JaJlbHEUIIEro
COBEpUICHCTBOBAHUS CUCTEMBI.

14.1.5. Boripocbl Ha caMONOATOTOBKY

* O011ee onrcaHrue CUCTEMBI C XapaKTEepUCTUKON €e OCHOBHBIX MPU3HAKOB. * [TocTanHoBKa

3a[a4i: OIMCAHUE OKPYKEHHSI CUCTEMBI C IIEPEUUCIIEHUEM BCEX BXOIHBIX BO3JCHCTBUI U OIpee-
JIEHUEM UX NapaMeTPOB (YUCIIOBBIX XapaKTEPUCTHUK), IEPEUUCIICHNE U ONIMCAaHUE BBIXOJIOB CUCTEMBI, 3a-
JaHue o0JIACTH JOIYCTUMBIX TEXHUYECKHUX pEIleHUH, BbIOOp KpuTepus 3PPEeKTUBHOCTH IJIs ONTHMM3A-
K cuctemsbl. * PaspaboTka merona pabOThl U MaTeMaTUYECKOM MoJenu cucTeMbl. ¢ [lnanupoBanue u
IPOBEJIEHHE HKCIIEPUMEHTa (B TOM 4YHCIIE KOMIBIOTEPHOIO) C LEJIBI0 INOIYYEHHUS HEAOCTAIOIIMX IS
MPOEKTHPOBAHUS JAHHBIX, 00pabOTKa pe3yabTaTOB KCIIEPUMEHTA (BBIMOIHSACTCS P HEOOXOIUMOCTH). *
CocTraBnenue 1 000CHOBaHHE (QYHKLIMOHAIBHON U CTPYKTYPHOH cXxeM cucTeMsbl. * OnpeaeneHue 1 3aia-
HHUE TEXHUYECKUX TPeOOBAHUH K 3JI€MEHTaM CTPYKTYPHOH CXEMBI. * AHAJIN3 CUCTEMBI: pacueT OCHOBHBIX
Ka4eCTBEHHBIX ITOKa3aTeJIel Ha3HAuYeHUs. * BBIBOIBI O TOCTOMHCTBAX, HEAOCTATKaX U MYyTAX JalbHEUILIEro
COBEPILECHCTBOBAHUS CUCTEMBI.

14.1.6. Bonpocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM

Onucanmne paauotexHuueckor cucreMbl.(Ha3Banue, nienp u HazHaueHWe, MPU3HAKU U (QYHKLIHU
CHCTEMBI, TIOKa3aTeNu Ha3HaYeHUs!, KpuTepuil 3¢ (HheKTUBHOCTH)

CocTtaBneHne TeXHUYECKOro 3agaHus.(MeTtos peann3anuy, ONMCAaHUE CUCTEMBI B LIEJIOM, YKpPYII-
HEHHasi OJIOK-CXeMa CUCTEMBI, ONTMCAaHHUE MOJICUCTEM, TAKTHKO-TEXHUYECKHE TPeOOBaHMs)

Oxpyxenue cucrteMbl. Buemnue yciaoBus. (XapakTepuCTHKa YCIOBHM SKCIUTyaTallud, OCHOBHbIE
HarpaBJIEHUs], 10 KOTOPHIM HEOOXOIMMO MPOBECHHUE YKCIIEPUMEHTOB)

Marematnueckast mojenb. [InanupoBanue skcrniepumenTa. (IlepedeHp BXOZOB M BBIXOAOB C HX
0003HAYEHUSAMHU U KOJINYECTBEHHBIMU XapaKTEPUCTHKAMU-PA3MEPHOCTIMHU, POPMYJIbHAS CBSI3b BXOJOB U
BBIXOJIOB U/MJIU X CTAaTUCTUYECKUX XapaKTEPUCTHUK, JIAHUPOBAHUE SKCIIEPUMEHTA)

Maremarnueckass Monenb. [ImanupoBanue skcniepuMmeHnTa. (IlepedeHb BXOOOB M BBIXOJOB C HX
0003HaUYEHUSIMHU U KOJIMYECTBEHHBIMU XapaKTEPUCTHUKAMHU-PA3MEPHOCTAMU, (OPMYIbHAs CBSA3b BXOJOB U
BBIXO/IOB M/MJIM UX CTATUCTHUYECKUX XapaKTEPUCTHUK, INIAHUPOBAHUE SKCIIEPUMEHTA)

14.1.7. Temsbl pac4yeTHbIX padoT
Wzyuenue 3aganus u od1iee onucanue cucreMbl. [loctaHoBKka 3a1aun pa3pabOTKH cUCTeMbl. AHa-
JM3 JIMTEpATypbl M MOMCK aHajoroB. PazpaboTka Merona M mMareMaTHyecKol mojaenu. MonenupoBaHue
WM dKcrepuMeHT Pa3paboTka GpyHKIIMOHAIBHONW M CTPYKTYpHOU cxeMm. Pacuetsl u ompenenenue TT k
aIIeMEeHTaM cxeM AHann3 nokasareneit cuctemsl. CocTaBieHue U opopMIeHHE OTUETA.
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14.1.8. Tembl KypCcOBBIX POEKTOB / KypCOBBIX padoT
- PaguonokanuonHas cTaHus JanbHET0 OOHAPYKEHUS CaMOJIETOB.
- PagnonokanyonHas cTaHIMs HaBEEHMS U LIEI€yKa3aHNUsl.
- PaguonokanuonHas CTaHIIUSI C CHHTE3UPOBAHHOM anepTypOid aHTEHHBI.
- JIByX1IO3ULIMOHHAs paJu0JOKallMOHHAs CUCTEMA.
- PaguonaBuraiimoHHOE yCTPOMCTBO KOCMHYECKOTO anmnapara.
- uddepenunanbHoe pagloHABUTAIMOHHOE YCTPOMCTBO ammaparypbl HOTPEOUTENs] CUCTEMbI
I'JIOHACC.
- KoppenaunoHnHo-3kcTpeManbHas CHCTEMa HaBUTALMHY JIETATEIBHOTO almapara.
- [Tone3Has Harpy3ka KOCMHUYECKOr0 anrapaTta MOHUTOPUHIA 36MHOM OBEPXHOCTH.
- Cucrema OmKHEH HaBUTALUU TSI 00€CTICUeHHS ITOCAIKHA CaMOJIETOB.
- Camonetnas PJIC ¢ ADAP.
- CucreMa paluOTEXHUUECKON pa3BEIKU.
- ®a30BbIi pauOIEICHTaToP.
- MoHOMMITYJIbCHBIM aMIUIATYIHBIN I1€JICHTaToP.
- AnanTvBHAas MHUPOKOIMOIOCHAS CUCTEMA IS «posh» HaHocTyTHUKOB CubeSat.
- JIByXCTOpOHHSIS IIMPOKOIMOJIOCHAsl CUCTEMA CITyTHUKOBOM cBs3u cranaapra DVB-RCS.
- CucTemMa CIyTHHUKOBOM CBSI3H JIJIS TTOJABOJHOTO poOoTa

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI JTOMOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLXCst MaTepHasoB pe3ynbTaToB 00y4eHus

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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