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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
3aKpeIUICHUE 3HAHUI U TOJyYeHUE MPAKTUYCCKUX HABBIKOB MPOCKTHPOBAHUS YCTPOWCTB MpUEMa
u o0pabotku curHanos (YIIOC).

1.2. 3agaun IMCHMIIINHBI

— IlpakTHueckoe OCBOCHHE COBPEMEHHBIX CPEIICTB MPOSKTHPOBAHUS U aBTOMATU3AIlUH U3Mepe-
Hul, Taknx kak AWR Design Environment u LabVIEW.

— BrInmonHeHre HHAUBUAYATBFHOTO MPOEKTA IO HANPABICHHSIM:

— - pa3paboTKa CTPYKTYpHOW W (pparMeHTOB NPHHIMWIHUAIBLHOW CXEMBI NMPHEMHHUKA B Cpele
AWR Design Environment;

— - pa3paboTKa mporpaMMHOM 4acTH MpueMHUKa 1o cTpykType Software Defined Radio B cpene
LabVIEW nns niargpopmel USRP;

— - pa3paboTKa aJropuTMOB U YIPABISIOMIMX MPOTPaMM ISl U3MEPEHHs XapaKTEepUCTHUK MPH-
€MHHKOB.

2. MecTo mucuuiiuebl B cTpykrype OITOII

Hucuumuinna «[IpoexktupoBanue ycTporcTB npuema u 06padotku curnanos» (b1.B.O/1.16) otHo-
cutcs K 670Ky 1 (BapuaTtuBHas 4acTh).

[TpeamecTBYOIMMUMU TUCHMIUIMHAMY, (POPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SBISIOTCS CIETYIO-
me aucuuruHel: OCHOBBI Teopuu Leneu, PagmoaBTroMarnka, PagvoTexHMYeckne ey W CUTHAJIBI,
CxeMOTeXHHKa aHaJOTOBBIX JJIEKTPOHHBIX YCTPOWCTB, YCTpOHCTBa T€HEpUPOBAHHUS U (POPMUPOBAHUS
CUTHAJIOB, YCTpoiicTBa npuema u o0paboTku curHanos, Lludposas o6paboTka curHanoB, DIEKTPOIHA-
MHKa ¥ paclpoCTpaHEHHE PaJuOBOJIH.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIIETSHIUI:

—  OIIK-8 crnocoOHOCTHIO UCTIOIB30BaTh HOPMATUBHBIE IOKYMEHTHI B CBOEH JESITEILHOCTH;

— TIK-1 crmocoOGHOCTBIO BBHITIOJHATH MAaTeMaTHYECKOE MOJACIUPOBAHHUE OOBEKTOB M IPOIIECCOB
[0 TUIOBBIM METOJMKAM, B TOM YMCJE C HCIIOJIb30BAHUEM CTAaHIAPTHBIX IMAKETOB NPUKIATHBIX IPO-
rpaMM;

— IIK-6 roToBHOCTBIO BBINOJHATH PAaciyeT U MPOEKTUPOBAHUE JI€TAJIEH, y3JI0B U YCTPOWUCTB pa-
JUOTEXHUYECKHUX CUCTEM B COOTBETCTBUU C TEXHUUYECKHUM 33JaHUEM C HCIIOJIb30BAHUEM CPEJICTB aBTOMA-
TU3aLAN IPOEKTUPOBAHUS;

B pesynbrare usydeHus IUCHUIUIMHBI CTYJEHT JOJDKEH:

— 3Hatb oOmactu npumeHeHus YIIOC, pa3HOBUAHOCTH CTPYKTYPHBIX CX€M IPUEMHMKOB,
ocHOBHBIE 31eMeHThI U y3ibl YIIOC, ocobennoctu aBToMatnueckux peryaupoBok B YIIOC, ocobenHo-
CTH IOCTPOEHMS YCTPOUCTB ITpHeMa UH(POpMaLK, epegaBaeMoil B iudppoBoii popme U ¢ IpUMEHEHUEM
LIYMOIIOA00OHBIX CUTHAJIOB, TEOPHUIO U TEXHUKY U3MEPEHUN TeXHUYEeCKUX XapakTepuctuk YIIOC.

—  YMeThb CHUHTE3UPOBATh CTPYKTYPHYIO U IPHHLHUINAIBHYIO CXEMY IIPUEMHHUKA, PACCUUTHIBATH
OCHOBHBIE TIApaMETPBI €T0 y3JI0B UCXO/ U3 TPeOOBAHUN TEXHUUYECKOTO 3aJaHMs;

— BJaJeTh HaBbIKaMU BbIOOpa MapaMeTPOB U pacdyeTa OCHOBHBIX XapaKTEPUCTHK 3JIEMEHTOB U
y3noB YIIOC.

4. O0beM JMCUMILIHHBI M BUJbI Y4eOHOH padoThI
OO0mias TpyI0EeMKOCTh AUCIUIUTHHBI cOCTaBIsIeT 3.0 3aU€THBIX €UHUIIBI U TIPEJCTaBICHA B TA0JIN -

e4.1.
%a@mua 4.1 — TpyaoeMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
7 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 28 28
[IpakTnueckue 3aHATHS 18 18
KoHTponb camocTosTenbHON paboThI (KypcOBOM MPOEKT / 10 10
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KypcoBas paboTa)

W3 HUX B HHTEpaKTUBHOU (hopme 4 4
CamocTtosiTenbHas paboTa (Bcero) 80 80
Brinonnenue kypcoBoro npoekra (padoThbl) 80 80
Bcero (6e3 3x3ameHa) 108 108
OO0mmas Tpy10eMKOCTh 4 108 108
3aueTHnie EanHAIIEI 3.0 3.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AucHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= £
< o
= E g -
= - o n s =
> 8 S S 5 S
g : = §2 x
HazBanus pa3aenoB TUCHUTUIMHBI X 5 § g 0 & %
> = S | 8¢ 2
E = &: m 8 o S
= 8 < = S
£ 2
@)
7 cemecTp
1 OcoOeHHOCTH Ccpebl MPOCKTUPOBAHUS 2 0 10 2 [IK-1, TTIK-6
AWR Design Environment 1 0oCHOBHBIE TpHe-
MBI PabOTHI C HEM.
2 Oco6ennoctu cpenasl LabVIEW 1 ocHoB- 2 0 2 IIK-1, IIK-6
HbIE IPUEMBI Pa0OTHI C HEH.
3 Anmaparnas minargopma Universal 2 0 2 IIK-1, IIK-6
Software Radio Peripheral.
4 nauBuayanbHas paboTa B COOTBETCTBUH C 12 80 92 OIIK-8, TIK-1,
3aJJaHUEM Ha KypCOBOM MPOEKT. [TK-6
Hroro 3a cemectp 18 80 10 108
Hroro 18 80 10 108

5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
He npenycmorpeno PYII

5.3. Paznenbl AUCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TPeabIy IUMH)
U obecneynBaeMbIMU (MOCJAEAYIONIUMH) JUCHUNIIMHAMU
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIMMA) H
obecrnieunBaeMbIMHU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUITMHAPHBIE CBSI3H

Ne pa3nenoB qaHHONM NUCHMIUIMHBL, 7151 KOTOPBIX
HEO0OXOAMMO M3yYeHUE 00ECIICUMBAIONINX 1

Hanumenosanme ancHumiMH 00ecTieunBaeMbIX AUCIUILINH

1 2 3 4

[IpenmecTByronme qUCUUILIMHBI

1 OcHOBBI TeopuM Lenen + + +
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2 PagnoasToMaTrka

3 PamuoTexHUYECKHE [EMH U CUTHAIBI + +

4 CXGIXIOTCXHI/IKa AHAJIOTOBBIX JIEKTPOHHBIX N N N
YCTPOHCTB

5 YerpoiicTBa reHepupoBaHUs U (POPMHUPOBAHHUS N N N
CUTHAJIOB

6 YcrpoiicTBa npuema u 00pabOTKH CUTHAJIOB

7 Ludposast 06paboTKa CUTHAIOB + +

8 DIIEKTpOIMHAMMKA U PACTIPOCTPAHEHUE PAIUO- . . N
BOJTH

5.4. CooTBeTcTBHE KOMIIETEHIMI, (POPMHUPYEMBIX NPU U3YYECHUH IMCUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCIUIUIMHBI, W BHJOB 3aHATUN
MpeICTaBICHO B Tabymiie 5.4
Tabmuna 5.4 — CooTBETCTBHE KOMITETEHITNI U BUJOB 3aHATUN, (HOPMUPYEMBIX MPU U3YUECHUU TUCITUTLIH -
HBbI

Bunwl 3agstuin

@DOpMBI KOHTPOJIA

Komnerenimu
[IpakTyeckue 3aHATUS

+ | KoHTpoas caMocTosiTenbHON paboThl (KypCOBOM MPOEKT / KypcoBasi paboTa)
CamocTositenpHas pabora

OIIK-8 + + 3ammTa KypCcOBBIX MMPOEKTOB (pa-

00T)

3amnmra KypCOBBIX IIPOEKTOB (pa-
60T)

ITK-6 + + + 3anmra KypcoBbIX IPOEKTOB (pa-
00T)

I1IK-1 +

+
+
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6. IuTepakTUBHBIE METOABI U (OPMbI OPraHU3ALNMUHN 00yUEHH S
TexHOIOTUM MHTEPAKTHBHOTO OOYYEHUS MPH pa3HbIX (opMax 3aHATUH B 4acax MPUBEICHHI B Ta-
omure 6.1
Tabmura 6.1 — TexHOIOTHU MHTEPAKTUBHOTO 00yUYEHHs MPHU Pa3HbIX (popmax 3aHATHHI B yacax

HuTepakTuBHBIE
Metonnr MPAKTHYECKHUE Bcero
3aHATHS
7 cemecTp
PazpaboTtka nmpoekra 3 3
[Ipe3eHTanuu ¢ KCNOIBL30BAaHUEM CIIANA0B C 1 1
o0cyXaeHreM
HUroro 3a cemectp:
Hroro
7. JIaGopaTtopHbie padoThI
He npenycmotpeno PYII

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiuue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue NpaKTUYECKUX 3aHATHI (CEMUHAPOB)

3 z S
: | i
HanMeHoBaHMEe IPAKTUYECKUX 3aHATUN g > O
HaszBanus pasznenos 5" =5
(cemuHapoB) 2 g 2
X g =
2 o 2
= S
7 cemecTp
1 OcobeHHocTu cpepbl IToncucrema Visual System Simulator u 2 IIK-1, TIK-
npoektupoBanusg AWR Design OCHOBHBIE OCOOEHHOCTH MOJAETUPOBAHUS 6
Environment 1 0CHOBHBIE IPUEMBI Ha CUCTEMHOM YpPOBHE.
ThI C HEW.
paloThI ¢ He Wroro
2 OcoGennoctu cpeasl LabVIEW 1 | OcoGeHHOCTH rpadudecKoro s3bIKa Mpo- 2 IK-1, T1K-
OCHOBHBIC MPHUEMBI PaOOTHI C HEH. rpammupoBanust LabVIEW. OcHoBHbIe 6
MIPUEMBI yTIpaBIieHUs niepudepuitHbIM
o0opyaoBaHueM (TIPOrpaMMHO YITpaBiisie-
MO€ paJlo, U3MEPUTEIbHBIE HHCTPYMEH-
Tb1) 13 LabVIEW.
Hroro 2
3 Anmaparnas mnargopma Universal | YerpolcTBO IporpaMMHO yIIpaBiIsieMOro 2 IIK-1, TIK-
Software Radio Peripheral. paauo National Instruments USRP. Tex- 6
HUYECKUE XapaKTEPUCTUKH, BO3MOXKHO-
CTH, IPOrPaMMHUPOBAHUE.
Hroro
4 nauBuayanbHas paboTa B Conepxanue paszesa onpeaensieTcs B co- 12 OIIK-8,
COOTBETCTBUU C 3aIaHUEM HA OTBETCTBUU C UHIWBULYaIbHBIM 3a/1aHU- IK-1, TIK-
KYpPCOBOM ITPOEKT. €M CTYJICHTA. 6
Hroro 12
Hroro 3a cemectp 18
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9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYAOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 - Buasl caMoCTOATENBHOM PaOdO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH

3 i
: | i%
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
> =3
o =
= S
7 cemecTp
4 NnnuBuyanbHas Brinonuenue KkypcoBoro 80 |OIIK-8, |3amura KypcOBBIX IPOEK-
paboTa B COOTBETCTBUU C |MPOEKTa (PaboTh) ITK-1, TOB (paboT)
aJlaHUEM Ha K BOI K-
3a[jaHue ypcoBo Htoro 80 6
MIPOEKT.
Hroro 3a cemectp 80
Hroro 80

9.1. TembI KypcOBBIX IPOEKTOB (pPadoT)
1. TemaTuka caMOCTOATENIbHONW PabOThI OMpeAEsIeTCs B COOTBETCTBUM TEMON KypCOBOI'O IMPOEK-
Ta.

10. KypcoBasi padota (mpoekr)
TpynoeMKoCTb ayTUTOPHBIX 3aHATUN U (GOpPMUpPYEMbIE KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-
coBoi paboTHI (1poekTa) mpeacTanieHsl Tadmuie 10.1.
Ta6muma 10. 1 — TpymoeMKocTh ayJUTOPHBIX 3aHATHI U (POPMHUPYEMbIE KOMITETEHIINY B paMKaX BBITIOJIHE -
HUsI KypCOBOM paboOTHI (IIPOEKTA)

HaumeHnoBanue AYOAUTOPHBIX 3aHATHI

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIIUHT

7 cemecTp

—_
o

BrInonHenre MHAMBUAYAJIBHOTO IIPOEKTA 110 HAIIPaBJICHUAM: - Pa3- OIIK-8, I1K-1,
paboTKa CTPYKTYypHOH M (pparMeHTOB NPUHLUIHATIEHONW CXEMBbI ITIK-6
npuemHuKa B cpege AWR Design Environment;- pazpaboTtka mpo-
IpaMMHOI 4acTH IpUeMHHKa 1o cTpykType Software Defined
Radio B cpene LabVIEW miist tutaropmer USRP;- pa3paboTka ai-
TOPUTMOB U YIIPABJIIOIINX NIPOTrPAMM JUIsl U3MEPEHUS XapaKTepu-
CTHK IPUEMHUKOB.

Hroro 3a cemectp 10

10.1 TembI KypcOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX padoT (MIPOEKTOB):

— Pazpabotka momenu npuemnHuka QPSK-curnama Ha ypoBHE CTPYKTYpPHOW CXEMBI B Cpelie
AWR Design Environment.

— Pazpabotka mozxenu npuemnuka OQPSK-curnana Ha ypoBHE CTPYKTYpHOH CXEMBI B Cpeie
AWR Design Environment.

— Pa3paborka monenu npuemHuka MSK-curnana Ha ypoBHE CTpYKTypHOU cxeMbl B cperie AWR
Design Environment.

— Paspaborka monenu mpuemHuka QAM-curHana Ha YpPOBHE CTPYKTYpHOM CXEMBI B cpene
AWR Design Environment.
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— PaspaboTka nporpamMmbl AJs YIOpaBiIeHUs TPOrpaMMHO-yIpaBiisieMbiM npueMHukoM USRP B
cpene LabVIEW.

— Pa3pabotka mporpamMmbl sl U3MEPEHHsT XapaKTePUCTUK Y3J0B NPUEMHHKA Ha Tuiardpopme
USRP B cpene LabVIEW.

— Paspaborka mporpaMMbl Il U3MEPEHHS XapaKTEPUCTHK Y3JIOB NMPHEMHHMKA Ha IuiaTgopme
PXI B cpene LabVIEW.

11. PeliTuHroBasi cucremMa AJISl OHEHKH yCIIEeBA€MOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MakcumanbHbBIN
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3anmTa KypcoBbIX TPOEK- 30 30 40 100
TOB (paboT)
Hroro makcumym 3a nepu- 30 30 40 100
on
Hapacraromum utorom 30 60 100 100

11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tadmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIC TOUKH

bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% oT MakcuMabHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. [lepecyeT cymMMbI 02/1JI0B B TPAAMIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl OaJIJIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY INPEJCTaBIIeH B TaOJHIIe
11.3.

Ta6muma 11. 3 — Ilepecuer cyMMBI 6aJUTOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Ornenka (I'OC) YUHUTHIBAET YCHEIIHO CAAHHBIM Ornenka (ECTS)

IK3aMeH

5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xoporo) (3a4TeHO) 75 - 84 C (xoporo)
10-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HeYHOBICTBOPHTENBHO) (HE Huxe 60 Gannos F (HeymoBneTBOPUTENHHO)

3a4TEHO)

CornacosaHa Ha noprane Ne 17231 8



12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. VYcrpoiictBa nmpueMa u o0paboTku cUTHaIOB: YueOHoe mocodue / [lymxkapér B. I1. — 2012.
201 c. [DnexTponHsbIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/training/publications/1519, nara 06-
pamenusi: 16.03.2017.

2. Ilpuem u obpabotka curranoB. Yacts 1: Kype nekuuii / [lloctak A. C. — 2012. 161 c. [Dnek-
TpoHHBIA pecypc] - Pexum moctyma: https://edu.tusur.ru/training/publications/1220, mnara oOparmieHus:
16.03.2017.

3. Ilpuem u o6pabotka curnanos. Yacts 2: Kypc nexuuii / [lHoctak A. C. —2012. 87 c. [Dnek-
TpoHHBIN pecypc] - Pexxum nocrtyma: https://edu.tusur.ru/training/publications/1222, nara obparueHus:
16.03.2017.

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. Onumyk A.I', Xa6enbkoB U.M., AmMenun A.M. Panuonpuemusie yctpoiictBa. — Munck: Ho-
Boe 3HaHwue, 2006. — 240 c. (nanuuue B onbamoreke TYCVYP - 54 5k3.)

2. bormanosuu b.M., Oxyiuu H.M. Paguonpuemnsie ycrpoiictBa. — MuHck: Boinaiimas mkona,
1991. — 428 c. (Hanmuuue B 6ubmotexke TYCYP - 28 7k3.)

3. bposuenko C.II., I'amyctoB I'I". YcrpoiicTBa npuema u 00pabOTKM CUTHAJIOB B PaHO-TEXHU -
yecknx cucremax auamnazona CBY : yueOHOe mocobue. — M.: Caitnc-IIpecc, 2005. — 80 c. (Hanmuuue B
oubmoteke TYCYP - 29 5k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. VYcrpoiicTBa npueMa u 00pabOTKK cUTHAIOB: YueOHO-MeToanueckoe mocoowue / [Tymkapés B.
IT. — 2012. 70 c. [DneKTpOHHBIH pecypc] - Pexxum JOCTYyTIA:
https://edu.tusur.ru/training/publications/1515, nata obpamenus: 16.03.2017.

2. Ilpuem u 006paboTKa CUTHAIOB: YUeOHOE METOJMUYECKOE MOCOOHE MO MPAKTUUECKUM 3aHATH-
M B KypcoBomy nipoektupoBanuio / [lloctak A. C. —2012. 76 c. [DnekTpoHHBbI# pecypc] - Pexxum mocty-
na: https://edu.tusur.ru/training/publications/1207, nara o6pamenus: 16.03.2017.

3. Memuxos C.B., ITymkapes B.I1., Axymesuu I'.H. Pannonpuemusie yctpoiicTBa : COOpHUK 3a-
nad 1 ynpaxxneHuil. — Tomck: TYCVYP, 2011. — 93 c. (nanuuue B 6ubnuoreke TYCVYP - 80 5k3.)

4. PaauomnpueMHble YCTPOHCTBA: YUeOHO-METOANYECKOe mocodre Mo 1ab0paTOpHBIM 3aHATUIM
u camocrosaTenbHoi padote / [Tymxkapér B. I1., Kennepckas C. I1., Menuxos C. B. — 2012. 74 c. [Onek-
TpOHHBIN pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/training/publications/2015, nata obpamieHus:
16.03.2017.

5. «PaamomnpuemMHbie yctpoiictBay: COOpHUK 3a1a4 1 ynpaxkHenuit / Memuxos C. B., ITymkapés
B. II., MxymeBuu I. H. — 2015. 94 c. [OnexrpoHnsii pecypc] - Pexum pocryna:
https://edu.tusur.ru/training/publications/4939, nata obpamenus: 16.03.2017.

6. KonecoB A.H. IIpoexTrpoBaHuie paaMONpPUEMHBIX YCTPOMCTB : y4eOHO-METOJUYECKOE MOCO-
Owe I CTYICHTOB paguoTexHUYeckux crenuanbHocte. — Tomck: TYCVYP, 2006. — 35 c. (manuuue B
oubmoteke TYCYP - 60 5k3.)

7. Tlpuem u oO6pabotka curHajoB: MeToanyeckoe MocoOHe MO CaMOCTOSTENbHON padoTe CTy-
nentoB (CPC) / IMocrak A. C. — 2012. 19 c. [DOnektpoHHbIi pecypc] - Pexum npocryma:
https://edu.tusur.ru/training/publications/1809, nata obpamenus: 16.03.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS IJIsI JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSA

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 4YKCia UHBAJIUAOB NPEIOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pPOBbS U
BOCIIPUSTUS WH(OPMAITUH.

JLast U1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JList M1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:
- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;
- B IeyaTHou (hopme.

12.4. ba3bl 1aHHBIX, HH(GOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrnevyeHue

1. http://protect.gost.ru/

2. http://www.wikipedia.org/

3. http://www.onsemi.com/

13. MarepuanbHO-TEXHMYECKOE 0O0ecneyeHue JUCIUIIMHBI
13.1. O61mue TpedoOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecreYeHU 0 TN CHUTITHHbI

13.1.1. MaTepuajibHO-TeXHUYeCKOe obecnevyeHue I NPAKTHYEeCKUX 3aHATHI
J11s BBITIOIHEHUS] KypCOBOT'O IPOEKTA B ayIUTOPUU JAOJKHBI OBITh: - KOMIBIOTEPHI C YCTAHOBJICH-
HbIM nporpamMMmHbIM obecriedeHneM AWR Design Environment u LabVIEW; - Heckonbko ycTpoiicTs
USRP; - PXI-maccu ¢ ycTaHOBIEHHBIMH T€HEPATOPOM CUTHAJIOB M ocumiorpagom. Ilpu 3ammre kypco-
BOTO NIPOEKTa HEOOXOUM IPOEKTOP.

13.1.2. MaTepuaJibHO-TeXHUYECKOe o0ecredeHue I CaMOCTOATEIbHOH padoThl
st camocTosATensHOM paboThl UCTIONB3YIOTCS aymuTopun 407 u 416 pagnoTeXHUYECKOTO KopIyca
TYCYP. Aymutopun ocHameHsl TpancuBepamu National Instruments cepuun USRP-2900, u koMmmbroTepa-
MU C YCTaHOBJICHHBIM ITporpaMmMHbIM obecriedeHneM AWR Design Environment u LabVIEW.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

OcBoenne nucturuirHbl JuinamMu ¢ OB3 oCyIecTBIseTCsl ¢ UCIONh30BAHUEM CPEJICTB OO0YydeHUs
00I1Iero U CIenUaIbHOI0 Ha3HAYEHU .

[Tpu oOy4eHNH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa TPEIYCMOTPEHO MUCIOIb30BAaHUE 3BYKOYCHIIH-
BAIOIIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JIPYTrUX TEXHUYCCKHUX CPEJICTB IpUEMa/TIepeaadn
yaeO0HOI MHpOpMAIMH B TOCTYIMHBIX (OopMax JUIsi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBHOU CHCTE-
MBI OOY4EHHMSI JUIsl CTYACHTOB C MHBATUAHOCTHIO, TIOPTATUBHOM MHAYKITMOHHOW CHCTEMBbI. YUueOHas ay/iu-
TOpHSI, B KOTOPOU OOYydYaOTCsl CTYACHTHI C HAPYIICHHEM CIyxa, 000pyIOoBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHOM TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Ipu oOyueHUU CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU [IPEIYCMOTPEHO UCIOIb30BAHUE B JICKIU-
OHHBIX M yYEOHBIX ayIUTOPHUSAX BO3MOXXHOCTH MPOCMOTPA YAAJECHHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha HKpaHe) MpU MOMOIIU BUICOYBEIUYUTENCH 7Sl yIaJIEeHHOTO MTPOCMOTpa.

[Ipy oOydeHHH CTYJICHTOB ¢ HAPYIIEHUSIMH ONMOPHO-IABUIaTEJIbLHOI0 ANNAPATa HCIOJBb3YIOTCS
aIbTEPHATUBHBIC YCTPONCTBA BBOJAA WH(GOPMAIMU U JAPYrUe TEXHUYECKUE CPEICTBA MpUeMa/mepenadn
yueOHON mH(MOpPMAIMK B JTOCTYNHBIX (OpMax I CTYACHTOB C HapyHIIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIEHOW CUCTEMBI OOYUEHUS JIJIS JIFOJICH ¢ MHBAIHTHOCTHIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
‘DOHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJILHBIC 3aAaHWA, UCIIOJIB3YEMBIC 11 OLICHKU Cq)Op-
MHUPOBAHHOCTH U OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUU 110 AUCIUIUIMHE MPUBEJICH B MPUIIOKEHUH K paboueil mporpaMme.

14.2 Tpe6oBaHusi K GOHIY OIEHOUYHBIX CPEICTB /IS JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbSI
I[J'ISI CTYI[CHTOB C UHBAJIMTHOCTBIO HpeILYCMOTPCHI)I JOITOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX YKa3aH B TaOIHIIE.

Taﬁ.lmua 14 — I[OHOJ'IHI/ITCIILHLIQ CpeacTBa ONCHUBAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

Bubl JOIOTHUTENBHBIX OLIEHOYHBIX @OopMBI KOHTPOJIS U OLICHKH
Kareropuu cryneHros
CPEICTB pe3ynbTaToB 00y4eHUs
C napymenussmMu | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenMy111eCTBEHHO MMCHMEHHAs
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ciyxa

paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

poBepKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA

METOAaAMU

C orpaHuueHusIMHU TI0
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMHM, UCXOJISI U3 COCTOSIHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MO’KHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa MpeIoCTaBICHHS 3a/1aHUI OLIEHOY -
HBIX CPEJCTB, & UMEHHO:

B Ie4aTHoOU (hopme;

B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;
B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

METOJIOM YTEHHsSI aCCHCTEHTOM 3aJJaHusl BCIYX;
MIPEIOCTABJICHUE 3a/IaHUS C UCTIONIb30BAaHUEM CYpPJIOTIEPEBO/IA.

CTYI[eHTaM C MHBAJIUMAHOCTBIO YBCIMYHMBACTCA BpPCMA Ha IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBLIC
BOIIPOCHI. I[J'IH TAKUX CTYACHTOB IMPCAYCMATPHUBACTCA NOCTYITHAS (bOpMa npeaoCTaBJICHUA OTBETOB HaA 3a-

JaHHsA, a UMCHHO!

MICBMEHHO Ha Oymare;

HabOp OTBETOB HAa KOMIIBIOTEPE;
Ha0Op OTBETOB C MCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;
[IPEJICTaBJICHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUSA PC3YJIILTATOB OGYIICHI/IH WHBAJIMAOB IO JUCHUINIMHC IMPEAYCMATPHUBACT
npeaoCTaBJICHUC I/IH(bOpMaIII/II/I B (bopMax, AIallTUPOBAHHBIX K OIPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

UHpOpPMaIUH:

JJ1st 1M ¢ HapyleHUusIMU 3peHus:

B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JIst M1 ¢ HAapYLIeHUusIMH cJIyXa:

B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
B reyaTHou (opme.

JIst i1 ¢ HApYLIeHUSIMH OTIOPHO-ABUTaTeJILHOIO annapara:

B (hopMe IIIEKTPOHHOTO IOKYMEHTA;
B IeyaTHoOU (hopme.

HpI/I H606XOI[I/IMOCTI/I JJIA 06yqafomnxc;1 C HHBAJIMAHOCTBIO ITPpOoHCAYypa OUCHUBAHUA PC3YJIILTATOB
06yquHSI MOXKET NPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
IIpoexTHpoBaHue ycTpOiicTB MpueMa U 00pad0TKH CUTHAJIOB

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

Hampanenue noaroroBku (cnernuanbHocTh): 11.03.01 Paguorexnnka

Hanpasnennocts (nmpoduins): PaguorexHmyeckue cpeacTBa mnepegadd, NpueMa Hu o0padoTKH
CHUTHAJIOB

®opma 00yueHUs: OUHASA

®akynbreT: PT®, Pannorexuuveckuii paxkyabrer

Kadenpa: P3U, Kadgeapa paano3jieKTPOHUKH U 3aIIUTHI HHpoOpMauu

Kypc: 4

Cemectp: 7

YueOHs1ii man #Habopa 2015 rona

Pa3zpaborunku:
— mnpodeccop kad. P3N O. B. Cemenon

3auet: 7 cemecTp
Kypcosas pabota (mpoekr): 7 cemectp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

BaHUE JIeTajel, y3710B U yCTPOMCTB pauoOTeX-
HUYECKUX CUCTEM B COOTBETCTBHHM C TEXHUYE-
CKHM 33JJaHUEM C HUCII0JIb30BAaHUEM CPEICTB aB-
TOMAaTU3alUU IPOEKTUPOBAHUS

Kon ®opMyIUpOBKa KOMIIETEHIINH Oranbl GOpPMUPOBAHUS KOMITETEHITUI
OIIK-8 CIIOCOOHOCTBIO MCIOJIb30BaTh HOPMATHBHBIC JlomkeH 3HaTh 00JJaCTH MPUMEHEHHS
JIOKYMEHTBI B CBOEH J€ATEIbHOCTH VIIOC, pa3HOBUAHOCTU CTPYKTYPHBIX
TIK-1 CIIOCOOHOCTBIO BBIMTOJIHATH MATEMATHYECKOE CXCM HPUEMHHKOB, OCHOBHBIC STICMCHTBI 1
MOJICTHPOBAHUE OOBEKTOB U MPOIECCOB TIO TH- y3mbt VIIOC, ocobentocty aproMariie-
MOBBIM METOAMKAM, B TOM YHCJIE C HCITOJIb30Ba- CKHUX peryﬂﬂpOBOKf YIIOC, ocobennoctu
HUEM CTaHJIaPTHBIX MAKETOB MPUKIAJAHBIX MPO- TIOCTpOCHNA yCTpOfICTB HpHeMavHH(bOpMa'
rpamm 1IMU, TIepeaBaeMoii B U poBoi hopme u
C MPUMEHEHUEM IITyMOTIOJJOOHBIX CHTHA-
[TK-6 TOTOBHOCTBIO BBITIOJIHITH PACUET U MTPOEKTUPO-

JIOB, TEOPHIO M TEXHUKY M3MEPEHHUI TEXHU-
yeckux xapakrepuctuk YIIOC.;

JloinkeH yMeTh CHHTE3UPOBaTh CTPYKTYp-
HYIO U IPUHIMITAAIBHYIO CXEMY NPHEMHU-
Ka, PACCUUTHIBATH OCHOBHBIEC ITapaMeTPhI
€ro y3JIOB UCXO/S U3 TpeOOBAHUI TeXHUYE-
CKOTO 3a/IaHHS;;

JlomkeH BiaieTh HaBbIKaMU BbIOOpa mapa-
METPOB ¥ pacyeTa OCHOBHBIX XapaKTepH-
CTHUK 371eMeHTOB 1 y310B YIIOC.;

OO01pre XapakTepUCTHKHU MOKa3aTelne U KpUTEepUeB

NpUBENICHBI B Ta0OmuIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH MOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA 1O Taram

OLICHHUBAaHU KOMHGTCHHI/II\/JI Ha BCEX 3Tamax

Tlokazarenu u
KpUTEpUU

3HaTh

YMeTb

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJIeIIax u3ydJac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPooIeM

Kontpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUS pa-
60TbI

Xoporo (0a30BbIN

3HaeT (aKThl, IPUHIINIIBI,

O06namaer quamna3oHOM

beper oTBETCTBEHHOCTH 3a

3a1a4

YPOBEHB) IPOLIECCHI, OOIIME MOHSA- | TPAKTUUECKUX YMEHHUH,  |3aBeplleHHe 3a/1a4 B UC-
THS B TIpeJieNiaX u3yvae- | TpeOyeMbIX JUIs PEIICHHs | CIICJOBaHUH, TIPUCTIOCa0-
MO oOmacTu OIIpEICIEHHBIX IPOOJIEM B | TMBACT CBOE TMOBEJICHUE K

00JIaCTH UCCIIEIOBAHUS 00CTOSITETLCTBAM B pellie-
HUU TIpoOIeM

VYnosnerBoputenb- | Obnagaer 6a3oBbiMu 00- | OGagaeT OCHOBHBIMH Pabotaer npu npsimom Ha-

HO (IIOPOTOBBIH IIUMH 3HAHUSAMHU YMEHHSMH, TpeOyeMbIMH | OIMIOICHUN

YPOBEHB) JUIS1 BBITIOJTHEHUS! TIPOCTHIX

2 Peasn3zanus KOMIETeHIM I

2.1 Komnerennusa OIIK-8
OIIK-8: crtocoOHOCTBIO UCTIONB30BaTh HOPMATHBHBIE JOKYMEHTHI B CBOCH JEATEIHHOCTH.
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Juist opMupoBaHHS KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMITCTEHITUH, TTPUMEHSIEMBIC ISl STOTO BUABI 3aHATHH W MCIOJIb3yeMbIC CPEICTBA OICHUBAHHS IPEI-
CTaBJIEHBI B TaOIHUIIE 3.
OPMHUPOBAHUs KOMIICTCHIIMH W UCIIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

Tabmuna 3 — Drambl

CocTasn

3HaTh

VYMeTh

Bnanets

CopepxaHnue 3Ta-
OB

TpeboBaHus cTaHIapTOB K
IPUEMHHUKAM Pa3IMyHOTO
Ha3HAYCHHS U Ki1acca.
TpeboBanus k odopmiie-
HUIO KOHCTPYKTOPCKOU U
IPOrpaMMHOM TOKyMEHTa-
uu. CTanmapTHeie TpeOo-
BaHUS 110 U3MEPEHUIO Xa-
PaKTEPUCTUK TPUEMHHUKOB.

Hcnonp30BaTh 1pu Mpoek-
TUPOBAHUU TPUEMHUKOB
TpeOOBaHUs CTaHIAPTOB K
MIPUEMHHUKAM Pa3IN4HOTO
Ha3Ha4YeHUs U Kknacca. Bui-
MOJIHATH KOHCTPYK-
TOPCKYIO ¥ IPOTPaMMHYO
JOKYMEHTAIINIO B COOTBET-
CTBHH C TPEOOBaAHUAMU
ECK u ECIIA. Co3na-
BaTh U3MEPUTEIIbHBIE all-
TOPUTMBI U IPOTPAMMBI B
COOTBETCTBHUH CO CTaH-
JapTHBIMU TPeOOBaHUSIMU
110 U3MEPEHUIO XapaKTe-
PUCTHK PUEMHUKOB.

[Takeramu nporpamm, 1o3-
BOJISIFOIIIIMU aBTOMATHYe-
CKH BBITIOJIHATH CTAHJIAPT-
HbIE TPeOOBaHMUS IIPH
oopmieHnN TOKyMEHTa-
. [TonckoBBIMU cHCTe-
MaMU JUTsl OTBICKAHHS
CTaH/IapTHBIX TPEOOBAHUI
B 00nacTu mprema u oopa-
0otku curaanoB. Cucre-
MaMH, aBTOMaTHYECKH Te-
HEPHUPYIOIIUMH OTYETHI 00
U3MEPEHUSIX B COOTBET-
CTBHH CO CTaHJAPTHBIMHU
TpeOOBAHUSIMU.

Buner 3angaTuit

* lHTepakTHBHBIE MPAK-
TUYECKUE 3aHATHUS;

* IIpakTnueckue 3ans-
TUS;

* CamocrosTenbpHas pa-
ooTa;

* Kontpoas camocros-
TeIbHOM paboThI (Kypco-
BOM IIPOEKT / KypcoBas
pabota);

* VHTepakTHBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* IIpakTuueckue 3aHs-
THUS;

* CamocTosiTenbHas pa-
oora;

* KoHTpoas camocTos-
TENbHON paboThI (Kypco-
BOW IIPOEKT / KypcoBas
pabota);

* lHTepaKkTUBHBIE NTPAK-
TUYECKHE 3aHATHS,

* CamocrosTrenbHas pa-
0oTa;

* KoHTpoas camocTos-
TEJILHOU paboThI (Kypco-
BOW IPOEKT / KypcoBas
pabora);

Hcnonb3yembie
CpeJlICTBA OLICHUBA-
HUs

e 3auer;
* Kypconas pabora
(npoexkr);

* 3amura KypCcOBBIX
MPOEKTOB (pabdorT);

* 3auerT;

* Kypcosas pabota
(mpoexT);

* 3ammura KypCoBBIX

pOeKTOB (padoT);
* 3aver;

* Kypcosas pabora
(npoexr);

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETCHIMU IPUBEICHA B Ta-

Omune 4.
Tabmuia 4 — Iloka3arenau U KpUTEPHH OIICHUBAHMS KOMITICTCHITUU HA dTanax

Cocrasn 3HaTh VYMmeTh Bnanets
OTin4yHO * TpeboBaHus cTaH- * Hcnonb3oBarh npu * [lakeramu mporpamm,

(BBICOKUI YPOBEHbD)

JApPTOB K MPUEMHHUKaM
pa3IMYHOTO Ha3HAYCHUS
U Kiacca. TpeboBaHus K
0(pOpPMIIEHHIO KOHCTPYK-
TOPCKOHM ¥ IPOIPAMMHOM
nokymeHTanuu. CraH-
JapTHBIE TPEOOBAHUS 110
M3MEPEHMIO XapaKTepu-
CTHK IIPUEMHHUKOB.;

MIPOSKTUPOBAHUN TIPHEM-
HUKOB TPEOOBaHUS CTaH-
JAPTOB K MIPUEMHUKAM
Pa3IMYHOTO HAa3HAYCHUS
" KJ1acca. BeImoaHSITh
KOHCTPYKTOPCKYIO U MPO-
IPaMMHYIO JTOKYMEHTa-
LIMIO B COOTBETCTBUU C
tpeboBanusmu ECKJI u
ECIIJ. Co3gaBath uzme-

TIO3BOJISTFOIIIMMH aBTOMa-
TUYECKH BBIMOIHATD
CTaHAapTHbIE TpeOoBa-
HUSL IpH OPOPMIICHUN
noxkyMeHrtanuu. [lounc-
KOBBIMH CUCTEMaMH IS
OTBICKaHUS CTaHAAPTHBIX
TpeOoBaHMil B 00IaCTH
npuema u o0paboTKu
curHainoB. Cucremamu,
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pUTENbHbIE AITOPUTMBI U
IIPOrpaMMbI B COOTBET-
CTBHMHM CO CTaHIAPTHBIMHU
TpeOOBaHUSAMU 110 U3ME-
PEHHUIO XapaKTEPUCTUK
IIPUEMHUKOB. ;

ABTOMATHYECKU TEHEPH-
PYIOIIMMU OTYETHI 00 13-
MEpPEHUSIX B COOTBET-
CTBUU CO CTaHIAPTHBIMHU
TpeOOBAHUAMU. ;

Xoporto (6a30BbIH

* TpebGoBanus craH-

* Hcmonp3oBaTh IIpu

» [lakeramu nporpamm,

M KJ1acca.;

JApTOB K MPUEMHUKaM
Pa3IMYHOTO HA3HAYCHHUS
U KJacca.;

YPOBEHB) JapTOB K IPUCMHHUKAM IPOCKTUPOBAHUHU IIPUCM- | IIO3BOJIAIOLIMMHA aBTOMa-
pa3IMYHOIO HA3HAUYCHHsI | HUKOB TPEOOBaHMsS CTaH- | TUYECKHU BBIIOJIHSTH
u Kiacca. TpeOGoBaHusA K | JapTOB K IPHEMHHUKAM CTaHJapTHBIE TpeOOBa-
0(OPMIJIEHUIO KOHCTPYK- | Pa3IMYHOIO Ha3HAYEHUS | HUS NpU 0QOPMIICHUH
TOPCKOM M IPOIPaMMHOM | U Kiacca. BeInoaHATh nokymeHranuu. Ilonc-
JOKYMEHTAIUH. ; KOHCTPYKTOPCKYIO U MIPO- | KOBBIMHM CHCTEMaMM IS
rpaMMHYIO JOKYMEHTa- OTBICKaHUS CTaHIaPTHBIX
LIMIO B COOTBETCTBHUU C TpeGoBaHui B 001acTH
tpeboBanusmu ECK/l u | npuema u 0o6paboTku
ECIII.; CHTHAJIOB.;
VYnosnerBoputenbH | * TpeGoBaHus cran- * Hcnons3oBars npu * [lakeramu nporpamm,
0 (IIOpPOTOBBIN JapToB K IpUEMHHUKaM MPOCKTUPOBAHUHU NIPUEM- | II03BOJIAIOIIMMHU aBTOMa-
YPOBEHB) Pa3IMYHOTO HA3HAUYCHHSI | HUKOB TPEOOBAHMS CTaH- | TUYECKHU BBIIOJIHSITDH

CTaHJapTHBIC TpeOOBa-
HUSI IPH 0POPMIICHUN
JOKyMEHTAIHH. ;

Tabmuma 5 — Dransl

2.2 Komnerenmus I1K-1
ITIK-1: crmocOOHOCTBIO BBITIOJIHATH MaTEMaTHUYECKOE MOJACIUPOBAHHE OOBEKTOB M IMPOIIECCOB TIO
TUIIOBBIM MCTOAUKAaM, B TOM 4YHUCJIC C UCII0JIb30BAHUCM CTaHI[apTHBIX IIAKCTOB HpI/IKJIa[[HbIX HpOFpaMM.

st hopMuUpOBaHUS KOMIIETCHITUN HEOOXOAUMO OCYIIECTBUTH PsI/I ATAMOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHIINU, HpI/IMeHSIeMBIG JJId 9TOIr0 BUIOBI 33.H$ITI/H>'I )41 I/ICHOHBBYGMLIG Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B TAaOJIHIIE 5.
OpMI/IpOBaHI/ISI KOMIICTCHIINU U I/ICHOJII:?)yeMBIe Cpe,Z[CTBa OILICHHUBAaHUA

Cocras

3HaTh

YMeTh

Braanern

I1I0B

CopepxaHnue 3Ta-

Cucremy MozienMpoBaHUs
AWR Design
Environment. I'paduue-
CKYIO Cpely pacueToB 1
MIPOrpaMMUPOBAHUS
LabVIEW. CpenctBa nst
co3aHus (PU3NYECKUX MO-
nenent (MpOTOTUIIOB) Ha
wiatpopmax USRP u
LabVIEW.

Hcnonb3oBatk cucTEMy
MozaenupoBanuss AWR
Design Environment. Hc-
MOJIB30BaTh rpauIECKyIo
Cpeay pacueToB U Mpo-
rpaMMUPOBaHUS
LabVIEW. Hcnons3oBath
CpeaCTBa JUIsl CO3aHMUsI
buznyeckux Mozenei
(IpOTOTHUIIOB) HA TLTAT-
¢dopmax USRP u
LabVIEW.

» HaBpikamu paboThI B cH-
cTeMe MOJICTTMPOBAHHUS
AWR Design
Environment. HaBbixamu
paboThI B rpaduueckoit
cperne pacdyeToB U Ipo-
IrpaMMHPOBAHUS
LabVIEW. Cpencta mis
co3naHus (PU3NYECKUX MO-
nenert (MpoTOTUIIOB) HA
miatpopmax USRP u
LabVIEW.

Bunwl 3ansatuit

* HHTepakTUBHBIE TPaK-
TUYECKUE 3aHATHUS;

* IlpakTuueckue 3aHs-
THS;

* (CamocTodrenbHas pa-
oora;

* KOHTpOJb CaMOCTOSI-
TeILHOU paboTHI (Kypco-

* HHTepaKkTUBHBIE MPaK-
TUYCCKUE 3aHATHS;

* [IpakTrueckue 3aHs-
THS;

» CamMocTosATenbHas pa-
Oora;

* KoHTtpoas camocTos-
TEILHOM paboTHI (Kypco-

* HHTepakTUBHBIE TPaK-
THYCCKUC 3aHATHA,

» CamocrosTenbHas pa-
0oTa;

* KoHTpOJb caMOCTOSI-
TEJILHOU paboThI (Kypco-
BOU IIPOEKT / KypcoBast
pabota);
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BOM MIPOEKT / KypcoBast
pabora);

BOM MIPOEKT / KypcoBast
pabora);

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

e 3auer;
* Kypcosas pabora
(mpoexT);

* 3ammuTa KypcOBBIX

MPOEKTOB (pabdor);
* 3auer;

* Kypcosas pabota
(mpoexT);

* 3ammuTa KypcoBBIX

pOoeKTOB (paboT);
e 3auer;

* KypcoBas pabora
(npoexr);

DopMyJIMpPOBKa MOKA3aTeIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETEHIMU IPUBEICHA B Ta-

omute 6.
Tabauma 6 — [Tokazarenan M KpUTEpUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTasn 3HaTh VYMeTh Bnanets
OTIn4HO * Cucremy monenupoBa- | ¢ lcnonb3oBark cucre- * HaBbikamu paboThI B

(BBICOKUI YPOBEHbD)

Hus AWR Design
Environment. I'paduye-
CKYIO Cpely pacyeToB U
PO paMMUPOBAHUS
LabVIEW. CpenctBa as
co3lanus (pusnyecKux
Mojenel (MPOTOTUIIOB)
Ha margpopmax USRP u
LabVIEW.;

My MozenupoBanust AWR

Design Environment. Hc-
MOJIb30BaTh rpaduye-
CKYIO Cpelly pacueToB U
IPOTPaMMHUPOBAHHSI
LabVIEW. Hcnons3oBath
CpeZCTBa /ISl CO3/IaHuUs
busnueckux mMozenen
(TpOTOTHUIIOB) Ha TUTAT-
dopmax USRP u
LabVIEW.;

CHCTEME MOJICITUPOBAHUS
AWR Design
Environment. HaBsikamu
paboThl B rpaduuecKoit
cpeze pacyeToB U Ipo-
IpaMMHPOBAHUS
LabVIEW. Cpencta nis
co3aHus (PU3NIECKUX
Mojienel (MpOTOTHIIOB)
Ha margpopmax USRP u
LabVIEW. ;

Xoporio (6a30BbIi

* CucreMy MOAEIMpOBa-

* Hcnoap3oBaTh CUCTE-

* Hasbikamu paboThI B

YPOBEHD) Hus AWR Design My monenupoBanus AWR | cucreme MmonenupoBaHus
Environment. I'paguue- | Design Environment. Mc-| AWR Design
CKYIO Cpely pacyeToB U MOJIb30BaTh rpadude- Environment. HaBbikamu
IIPOrPaMMHUPOBAHUSA CKYIO Cpelly pacueToB U | paboThl B rpaduuecKoit
LabVIEW.; MPOTPaMMHUPOBAHUS Cpelie pacueToB U Mpo-
LabVIEW.; rpaMMHPOBAHUSA
LabVIEW.;
VYnosnerBoputenbH | * Cuctemy mozmenupoBa- | ¢ Icnonbs3oBarh cucte- | * HaBbikamu paGoThl B
0 (TIOpOTOBBIN Hust AWR Design My mozaenupoBanust AWR | cucreme MmonenrpoBaHust
YPOBEHb) Environment.; Design Environment.; AWR Design
Environment.;

Tabmuna 7 — Drarnsl

2.3 Komnerennus I1K-6

[1K-6: TOTOBHOCTBIO BBITIOJIHATH PAacyeT U MPOCKTUPOBAHUE JIETANICH, y3JI0B U YCTPOUCTB Pauo-
TEXHUYECKHUX CUCTEM B COOTBETCTBUU C TEXHUUYECKUM 3aJaHUEM C HUCIIOJIb30BAaHUEM CPEICTB aBTOMAaTH3a-
UM IPOCKTUPOBAHUS.

Jnst popmupoBaHus KOMIIETEHIIMH HEOOXOIMMO OCYIIECTBUTH PSAJ TAMOB. JTarbl (HOPMUPOBAHUS
KOMIIETECHIIMY, TPUMEHSIEMBIE U1 3TOrO BHUJIbl 3aHATUWA W WCIOJIb3yEMbIE CPEACTBA OLEHUBAHUA IPE-
CTaBJICHHI B Ta0nuIIe 7.
OpPMHUPOBaHUs KOMIIETCHIIMU U UCTIOJb3YEMbIE CPEJICTBA OLICHUBAHUS

CocTasn

3HaTh

YMmeTs

Bnaners

Copeprxanue dTa-
OB

Cucremy npoeKTUPOBAHUS
AWR Design
Environment. ['paduae-
ckyto cpeny LabVIEW
JUTSL CO3JJAaHHS TIPOTPaMM-
HOH YacTH MPUEMHHKOB.

Hcnonb3oBath cucremy
npoextupoBanust AWR
Design Environment. Hc-
M0JIb30BaTh rPauUIecKyro
cpeny LabVIEW nnst co-
3[JaHKs IPOTPAMMHOM Ya-

Hagsikamu npoekTupoBa-
HUS IPUEMHUKOB B CUCTE-
me AWR Design
Environment. HaBsikamu
MPOEKTUPOBAHUS MPO-
rPaMMHOM YacCTH IPHEM-

CornacoBaHa Ha noptane Ne 17231

16



[Tnardopmel mporoTUnu-
pOBaHUs IPUEMHHUKOB

USRP u PXI.

CTH IPHEMHHKOB. M crosb-
30BaTh MWIAT(HOPMBI IPOTO-
TUIHMPOBAHUS IPHEMHHUKOB
USRP u PXI.

HUKOB B rpaduueckoii cpe-
ne LabVIEW. HaBbikamu
MPOTOTUITUPOBAHUS MTPU-
€MHHMKOB Ha Iu1atopmax
USRP u PXI.

Bunwl 3ansatui

* llHTEepaKkTUBHBIC MPaK-
TUYECKHE 3aHATHS;

* IIpakTnueckue 3ans-
THS;

* CamocrosTenbHas pa-
ooTa;

* KouTposns camocTos-
TeTbHOU pabOoTHI (Kypco-
BOM MIPOEKT / KypcoBas
pabota);

* NHrepakTuBHBIE ITpaAK-
TUYECKHE 3aHATHS;

* IIpakTnueckue 3aHs-
THS;

» CamocrosiTenpHas pa-
0oTa;

* KonTtpons camocTos-
TeTbHON paboTHI (Kypco-
BOU MPOEKT / KypcoBast
paboTa);

* HHTrepakTUBHBIE NTpaAK-
TUYECKHUE 3aHATHUS;

* CamocTrodTenbHas pa-
oora;

* Kontpons camocros-
TeNbHON paboThI (Kypco-
BOI1 MPOEKT / KypcoBas
pabora);

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

e 3auer;
* KypcoBas pabora
(mpoexT);

* 3ammra KypcoBBIX
MPOEKTOB (pador);

* 3ayer;

* Kypcosas pabota
(poexT);

* 3ammra KypcoBbIX
MPOEKTOB (pador);

e 3auer;

* KypcoBas pabora
(mpoexr);

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJACHA B Ta-

omure 8.
Tabmuua 8 — Iloka3arenu U KpUTEpPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax

Cocras 3HaTh VYMmeTh Brnaners
OTIU4YHO * CucreMy MpoeKTHPO- e Hcnonp3oBare cucre- * HaBbikamu npoekTu-

(BBICOKUH YPOBEHbD)

BaHust AWR Design
Environment. I'paduue-
ckyio cpeny LabVIEW
JUTSL CO3JJaHUSI TIPOTPAMM-
HOM 4aCTH IPUEMHHUKOB.
[TnaTdopMbl TpOTOTHTIN-

pOBaHUs IPUEMHUKOB
USRP u PXI;

MY MPOCKTHPOBAHUS
AWR Design
Environment. Mcmonb30-
BaTh TpaUUECKy0 Cpemy
LabVIEW nns co3nanus
MPOTPaMMHOM YacTH
IIPUEMHUKOB. Mcnomnb30-
BaTh IIaT(HOPMBI MPOTO-
TUTTUPOBAHUS TIPUEMHU-
koB USRP u PXI.;

pOBaHMsI IPUEMHUKOB B
cucreme AWR Design
Environment. HaBsikamu
MIPOEKTUPOBAHUS MTPO-
IPAMMHOU 4aCTH IIPUEM-
HUKOB B Tpaduaeckoit
cpene LabVIEW. HaBei-
KaMU{ IPOTOTUIHPOBAHUS
PUEMHUKOB Ha IJ1aT-
dopmax USRP u PXI.;

Xoporto (6a30BbIN

* CucreMy NpoeKTHPO-

e Hcmonp3oBarh cCUCTE-

* Haspixkamu npoekTu-

YPOBEHB) Banust AWR Design MY IIPOEKTUPOBAHUS pOBaHUS IPUEMHUKOB B
Environment. I'pa¢puye- | AWR Design cucreme AWR Design
ckyto cpeny LabVIEW Environment. cnione3o- | Environment. HaBsikamu
JUIS CO3JIaHMS IIPOTPaMM- | BaTh IpaUUuEcKyro cpelly | MPOEeKTUPOBAHUS MIPO-
HOM yacTu npueMHHKoB.; | LabVIEW nns co3manust | rpamMMHOI 4acTu mpuem-

IIPOrPaMMHOM YacTH HHUKOB B rpaduyeckoit
MIPUEMHUKOB. ; cpene LabVIEW.;

VYnosnerBopurensH | ¢ Cucremy npoektupo- | ¢ HMcnonb3oBarh cucte- | * HaBbikamu NpoexTH-

0 (IIOpPOTOBBLIN BaHust AWR Design My IPOEKTHUPOBaHUsA pOBaHUs IPUEMHUKOB B

YPOBEHD) Environment.; AWR Design cucteme AWR Design

Environment.; Environment.;

3 TunoBble KOHTPOJIbHbIE 3aJaHUA
I[JISI pcain3anuu BbINICTICPCYUCIICHHBIX 3aaa4 O6yLICHI/I$I HCIOJIB3YKOTCS TUIIOBLIC KOHTPOJIbHBIC
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE JIJIsl OLICHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) OIbITA Jie-

CornacoBaHa Ha noptane Ne 17231

17



ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMHUPOBAHUS KOMIETEHIIUI B MpOIECCe OCBOCHHS 00pa3oBa-
TEJIBHOM MPOTrpaMMBbl, B CIIEAYIOIIEM COCTaBE.

3.1 3auér

— Kypcosoii npoekt o Teme "Pa3paborka moxenu npuemuuka QPSK-curnana Ha ypoBHE CTPYK-
TypHO#1 cxembl B cpeie AWR Design Environment".

— KypcoBoit npoekt no teme "Pa3pabGorka monenu npuemHuka OQPSK-curnama Ha ypoBHe
cTpykTypHOii cxembl B cpeie AWR Design Environment".

— Kypcosoit npoext o teme "Pa3paborka monenu npuemHuka MSK-curnana Ha ypoBHE CTPYyK-
TypHO# cxembl B cperie AWR Design Environment".

— Kypcosoii mpoekr no teme "Pa3pabotka moaenu npuemHuka QAM-curnana Ha ypoBHE CTPYK-
TypHO# cxeMbl B cpene AWR Design Environment".

— KypcoBoii npoekT no teme "Pa3zpaboTka mporpamMmsl AJisi yIIpaBJIeHUs] TPOTPAMMHO-YIIpaBIIsie-
MbIM ipreMHIKOM USRP B cpene LabVIEW".

— KypcoBoii npoekt no Teme "Pa3paboTka mporpamMmbl JUIsi U3MEPEHUS! XapaKTEPUCTHK Y3JI0B
npuemHuka Ha tuiarpopme USRP B cpene LabVIEW".

— KypcoBoii mpoekT no teme "Pa3paboTka mporpamMmbl IS U3MEPEHUS XapaKTEPUCTHK Y3JIOB
npuemHuka Ha mardopme PXI B cpene LabVIEW".

3.2 Tembl KypCcOBBIX IPOEKTOB (padoT)

— Pa3paborka monenu npuemnuka QPSK-curnana Ha ypoBHe CTpyKTypHOI cxeMbl B cpee AWR
Design Environment.

— Paszpabotka monmenu nmpuemHuka OQPSK-curnana Ha ypoBHE CTPYKTYPHOM CXEMBI B Cpejie
AWR Design Environment.

— Paszpabotka monenu nmpuemHuka MSK-curnana Ha ypoBHE CTPYKTYypHOI cxeMbl B cpene AWR
Design Environment.

— Paszpabotka monenu npuemanka QAM-curaana Ha ypoBHE CTPYKTypHOU cxembl B cpene AWR
Design Environment.

— Pazpabotka nporpammsl Ui YOpaBieHHUs NPOrpaMMHO-yIpasisieMbiM npueMHukomM USRP B
cpene LabVIEW.

— Pazpabotka mporpammsl JUlsi U3MEPEHHUs] XapaKTEpUCTUK Y3JIOB NPUEMHHUKA Ha Iiardopme
USRP B cpene LabVIEW.

— PazpaboTka mporpaMMsl JUIst ©3MEPEHHUST XapaKTEPUCTUK Y3JI0B IpUeMHHKa Ha ruatdopme PXI
B cpene LabVIEW.

4 MeTonnuecKkue MaTepuabl
Jlist obecniedeHus mporecca OOydICHHSI M PEIICHUs 33139 O0yUICHHSI UCTIONB3YIOTCS CIICTYIOIINE
MaTepHUabl:
— METOAMYECKHE MaTepUalibl, OMPEACISIONINE MPOIeAYPhl OIICHUBAHUS 3HAHUM, YMEHUN, HABbI-
KOB M (WJIM) OTBbITA JEeSITENbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHOBHas1 JIMTEpaTypa

1. VYcrpoiicTtBa npueMa u o0paboTKH CUTHANIOB: YueOHoe mocodue / [lymxkapér B. I1. — 2012.
201 c. [DnexrponHbIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/training/publications/1519, cBo6o-
HBIH.

2. Ilpuem u ob6pabotka curnanoB. Yacte 1: Kypc nexnwmii / [lloctak A. C. —2012. 161 c. [Onek-
TPOHHBIN pecypc] - Pexxum nocryna: https://edu.tusur.ru/training/publications/1220, cBOOOAHBIH.

3. Ilpuem u obpabotka curnanos. Yacts 2: Kypc nexumii / [octak A. C. — 2012. 87 c. [Dnek-
TPOHHBIN pecypc] - Pexxum nocryna: https://edu.tusur.ru/training/publications/1222, cBOOOAHBIH.

4.2. lonoTHUTEIbHAS JTATEPaTypa
1. Onumyk A.I', XabenbkoB N.W., Amenun A.M. Paguonpuemusie ycrpoiictBa. — Munck: Ho-
Boe 3HaHue, 2006. — 240 c. (manuyue B Oubmuorexke TYCVYP - 54 3k3.)
2. bormanosuu b.M., Oxymuu H.M. Paguonpuemusie ycrpoiictBa. — MuHck: Boimnmaiimas mikona,
1991. — 428 c. (manunuue B 6ubmotexe TYCVYP - 28 9k3.)
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3. bposuenko C.II., T'amyctoB I'I'. YcrpoiicTBa npuema u 00pabOTKK CUTHAJIOB B PaHO-TEXHU -
yeckux cuctemax nuamnaszona CBY : yue6Hoe mocobue. — M.: Caitnc-IIpecc, 2005. — 80 c. (Haymuue B
ounommoreke TYCVYP - 29 9k3.)

4.3. O0s13aTesbHbIC Y4eOHO-METOAUYECKHE M0COo0us

1. VYcrpoiicTBa npuemMa u 00pabOTKU curHaioB: YueOHo-MeToanueckoe mocoowue / [Tymxkapés B.
I1. - 2012. 70 c. [OneKTpOHHBIN pecypc] - Pexum JOCTYyIIa:
https://edu.tusur.ru/training/publications/1515, cBoOOAHBII.

2. Ilpuem u 0OpaboTKa cUTHAIIOB: YueOHOE METOANYECKOE TTOCOOHEe MO MPAKTHUYECKUM 3aHSTH -
M U KypcoBoMy npoektupoBanuto / Hloctak A. C. —2012. 76 c. [DnexkTpoHHbI pecypce] - Pexxum nocty-
na: https://edu.tusur.ru/training/publications/1207, cBOOOAHBIA.

3. Memuxos C.B., Ilymkapes B.I1., Axymesuu I'."H. Panuonpuemusie yctpoiicTBa : COOpHUK 3a-
nau u ynpaxkaeHuid. — Tomck: TYCVYP, 2011. — 93 c. (Hanuuune B Oubmoteke TYCVYP - 80 3k3.)

4. PapuompuemHbIe YCTPOWCTBA: Y4EOHO-METOIUIECKOE MMOCOONE TI0 TaOOPATOPHBIM 3aHATUIM
u camocrodarenbHoi pabote / [lymxkapés B. I1., Kennepckas C. I1., MenuxoB C. B. —2012. 74 c. [Onek-
TPOHHBIN pecypc]| - Pexxum nocryna: https://edu.tusur.ru/training/publications/2015, cBoGOAHBIH.

5. «Pamuomnpuemusie ycrpoicTBay: COOpHUK 3a1au u ynpaxHenuid / Menuxos C. B., ITymkapés
B. II., SMxymeswu I. H. — 2015. 94 c. [Dnexrponnsiii pecypc] - Pexmm pocryna:
https://edu.tusur.ru/training/publications/4939, cBOOOHBIHA.

6. Komnecor A.H. [IpoekTtupoBanue paguonpUEeMHBIX YCTPOUCTB : y4€OHO-METOIUIECKOE TOCO-
Oue NI CTYIEHTOB paguoTexHuyeckux cnernuanbHocteil. — Tomck: TYCVYP, 2006. — 35 c. (nanuuue B
oubmmoreke TYCVYP - 60 3k3.)

7. Ilpuem u obpaboTka curHanoB: Meroguueckoe Mocodue Mo caMOCTOATENbHON paboTre CTy-
neatoB (CPC) / Iocrak A. C. — 2012. 19 c. [OnekrponHsii pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/training/publications/1809, cBoGOHBIIA.

4.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. http://protect.gost.ru/
2. http://www.wikipedia.org/
3. http://www.onsemi.com/
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