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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Mertoab! MOIEJIMPOBAHUA M ONITUMHU3AIMH PAJHOIEKTPOHHBIX CHCTEM

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpasnenHocts (npoduis) / cneuuanuzanus: PaauorexHmyeckue cpeacTBa Inepeaadyu, npuemMa M
00padOTKM CUTHAJIOB

®opma o0ydeHus: OUHaA

@akynpereT: PT®, Pagnorexunueckuii paxyabrer

Kagenpa: PCC, Kadenpa paano3eKTpPOHMKH U CUCTEM CBSA3H

Kypc: 4

Cemectp: 7

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 7 cemecTp Bcero Enununner
1 Jleknuu 24 24 JacoB
2 [IpakTryeckue 3aHATHA 20 20 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 W3 HuX B MUHTEpaKTUBHOU (hopme 13 13 4acoB
6 CamocrosrenbHas paboTta 48 48 4acoB
7 Bcero (6e3 sx3ameHna) 108 108 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 144 144 4acoB

4.0 4.0 3.E.

DK3aMeH: 7 cemecTp

Tomck 2018

CornacoBaHa Ha noptane Ne 37498




PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 11 or« 3 » 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-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl PCC « _ » 20 rona, mpotokon No
PazpaboTunk:
3aB.kagenpoit P31 ka¢p. P3U A. C. 3agopun

3aBenyromuii odecrieunBaroien kag.
PCC A. B. ®arteen

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

PCC A. B. ®@areeB
OKCIEPTHI:

ct. npenonasareins kagp. P3U TYCY-
Pa FO. B. 3enenernkas

IIpodeccop kadenpsl paguo3neKkTpo-
Huku u cucrteM cBsazu (PCC) A. C. 3agopun

CornacosaHa Ha noprane Ne 37498 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHupoBaHUE y CTYACHTOB Oaraka 3HaHWW W HaBBIKOB, HEOOXOMUMBIX JJIS POEKTUPOBAHUS pa3-
JUYHBIX paguodneKTpoHHBIX cpeacTB (POC) ¢ mpuMeHeHrneM KOMIBIOTEPHBIX CHCTEM aBTOMATU3HPOBAH-
Horo npoektupoBanus (CAIIP),
MOJIETUPOBAHKE U U3MEPEHUS B UHTErpupoBaHHbIX POC

1.2. 3agaun IMCHMIIINHBI

—  H3y4YCHUE:

— @ OCHOBHBIX Pa3HOBUAHOCTEN Mojienelt anemeHToB POC;

— @ METOJIOB CUMYJISILIUU 3JEKTPUUECKUX LIENEH U CTPYKTYP;

— @ METOJIOB CMHTE3a M ONTUMU3AIUH AIICKTPUUECKUX LETIEH U CTPYKTYP;

— @ PaCYeTHO-IKCIEPUMEHTATBHBIX METO/IOB ITPOCKTUPOBAHHUS;

— @ ocHOBHbIX pazHoBuaHOcTe CAIIP 1M MHTErpUpOBaHHBIX CUCTEM MOJEIUPOBAHUA U U3ME-
pEHUI.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
Jucuymnuaa  «Metonpl  MOZENMpOBaHMST W ONTUMHU3ALUU  PAAUOIIEKTPOHHBIX  CHUCTEM)
(b1.B./IB.9.2) otHOCUTC K 010Ky 1 (BapuaTHBHAs 4acTh).
[TpeamecTByOIKUMU JUCIUIUIMHAME, (OPMUPYIOIIMMHU HayaJlbHbIe 3HAHUSA, ABISIOTCA: OCHOBBI
MOCTPOEHUS! KOMIIBIOTEPHBIX CETEH.

HOCJ’ICI[yIOH_[I/IMI/I JUCHUIINIIMHAMU  ABJIAIOTCS AHHapaTHBIC CpCACTBAa KOHTPOJISI W YIPABJICHUA
POC.

3. TpeGoBanus K pe3yJibTATAM OCBOEHMS JUCUUILTHUHBI

[Tporniecc n3yueHus: AUCUUILUIMHBI HAMPaBJIeH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITIETCHIINH:

— TIK-1 crmocoOGHOCTBIO BBHITIOJHATh MAaTeMaTHYECKOE MOJACIUPOBAHUE OOBEKTOB M IPOIIECCOB
M0 TUIIOBBIM METOAMKAM, B TOM YMCJI€ C HCIOJIb30BAHUEM CTAHJAPTHBIX MAKETOB MPHUKJIAIHBIX MPO-
rpamm;

— IIK-6 roToBHOCTBIO BBINOJHATH PAacyeT U MPOEKTUPOBAHUE JI€TAJIEH, y3JI0B U YCTPOWUCTB pa-
JTUOTEXHUYECKUX CHUCTEM B COOTBETCTBHH C TEXHHUYECKUM 33JJaHUEM C MCIOJIb30BAHUEM CPEJICTB aBTOMA-
TH3alUU IPOEKTUPOBAHNS;

B pesynbrare u3ydeHus: TUCIUTUTMHBI O0YYarOIIUNACS JOKEH:

— 3HATh CTAaHJAPTHBIC MAKETHl IPUKIAAHBIX IPOrPaMM, OPUEHTUPOBAHHBIX HA PEILICHUE HAyY-
HBIX U MTPOCKTHBIX 33/1a4 PaUO03IEKTPOHUKH.

—  YMeTb IPUMEHSTh KOMIIBIOTEPHBIE CUCTEMBI M NTAKEThI MIPUKIIAAHBIX IPOrpaMM ISl IPOEKTHU -
POBaHUS U UCCIIEIOBAHUS PAAUOTEXHUYECKUX YCTPOMCTB.

— BJaJeTh TUIIOBBIMU MPOTPAaMMHBIMH CPEACTBAMH JUIsl aBTOMAaTHU3aIllMU TMPOEKTUPOBAHUS
MOJIEJTMPOBAHMS PAIUOIEKTPOHHBIX LIETIEH, YCTPOUCTB U CUCTEM.

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThI

OO0m1ast TpyI0EMKOCTh AUCIUIUTHHBI cOCTaBIsIeT 4.0 3aU€THBIX €UHUIIBI U TIPEJICTaBICHA B Ta0JIM -
ne 4.1.
Ta6muia 4.1 — TpymoeMKOCTh TUCIUILTHBI

Bunel yueOHOM nesTebHOCTH Bcero gacos CemecTpsl

7 cemecTp
AynuaTopHbI€ 3aHATHUS (BCETO) 60 60
Jleknun 24 24
[IpakTnueckue 3aHATHS 20 20
JlaGopartopHbie pabOThI 16 16
W3 Hux B MHTEpaKTUBHON (hopme 13 13
CamocTosiTenbHas paboTa (Bcero) 48 48

CornacoBaHa Ha noprane Ne 37498 3



OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 16 16
[TpopaboTka IEeKIMOHHOTO MaTepralia 12 12
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

N (&)
= o o 2 g 3 E
: o o S O = =
> B9 ¢ | 5z 25
HazBanus pa3aenoB TUCHUIUIUHBI i ® o o, o © & E
S 5 O s & 0 ==
s | = S | 23 g2
= © g =
7 cemecTp
1 DTamnbl ¥ acleKThl MPOEKTUPOBAHUS 5 4 0 12 21 |IIK-1, [IK-6
POC, oxBarpiBaeMble COBPEMEHHBIMU
CAIIP, u ux uHTErpaIys B €MHBIA UK
MPOEKTUPOBAHUS.
2 OCHOBHBIE Pa3HOBUIHOCTH MOEIEN 4 4 4 9 21 |IIK-1, [IK-6
anemenToB POC.
3 MeToibl CUMYJIALIMU AIEKTPUUECKUX 5 4 4 9 22 IIK-1, IIK-6
LENIEH U CTPYKTYP
4 CuHTE3 ¥ ONTUMU3ALHUS SIIEKTPUIECKUX 5 4 0 4 13 IIK-1, TIK-6
LENIEeH U CTPYKTYD.
5 PacueTHO-3KCIEpUMEHTAIBHBIE METO/IbI 5 4 8 14 31 IIK-1, ITK-6
MPOCKTUPOBaHUs. IHTErpupoBaHHbBIE CH-
CTEMbI MOJICIIUPOBAHUS U U3MEPEHU.
Hroro 3a cemectp 24 20 16 48 108
Uroro 24 20 16 48 108
5.2. Conep:xanue pa3aesioB TMCUMILIMHBI (110 JEKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z S
3 = 5
g > 5
HasBanus paznenos ConeprkaHue pa3ieioB TUCIUIUIMHBI (TTO JEKIIUSIM) z 5 &5
o E
X 2 3
a e g
= S
7 cemecTp
1 DTamnb! 1 acneKThbI 1.1 IlpoexTupoBaHue Ha ypOBHE CTPYKTYP-HBIX CXEM 5 IK-1, TIK-
npoektupoBanus POC, u ocHoBHbIe CAIIP, oGecnieunBaromnye Takoe mpoek- 6
OXBaTbIBacMbI€ tupoBanue. Kommnonent Visual System Simulator
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coBpeMmeHHbiMU CAIIP, n
WX UHTETpaIus B €UHBIMI
IUKJT IPOSKTHUPOBAHHS.

(VSS) CAITP AWR Design Environment
(AWRDE).1.2 IIpoekTipoBaHi€e Ha yPOBHE MPUH-
LIMITH-aJIbHEIX ¢xeM 1 ocHoBHBEIE CAIIP, o6ecnieunBa-
IolIHe Takoe mpoektupoBanue. Komnonent Analog
Office CAITP AWRDE.1.3 IIpoextupoanue POC c
ydeToM BosHOBBIX ¢ dexToB 1 CAIIP, obecnieunBaro-
e Takoe npoekTuponanue. Kommnonent Microvawe
Office (MWO) CAITP AWRDE.1.4 NnTterpupoBaHn-
HBIE CUCTEMBI MOJICTTMPOBAHUS U U3MEPEHHI
(Hardware in the Loop (HIL)). [TporpamMmmuo-aria-
paTHbIE KOMIUIEKCHI C UCMIOIB30BAaHUEM CUCTEMBI MPH-
knaaueix mporpamm AWRDE + LabVIEW u mozayis-
HBIX U3MEPHUTENbHBIX TuIatdhopm PXI.

Hroro
2 OCHOBHBIE 2.1 Kpatkuii 0630p OCHOBHBIX BUJIOB MOJIeJIEH 31e- 4 IK-1, TIK-
pasHoBHAHOCTH Mozenield |\ MeHTOB POC.2.2 Ananutndeckue mozaenu.2.3 Mone- 6
anemenToB POC. JIM B BUJIE SKBUBAJICHTHBIX cxeM.2.4 TabnuuHbie Mo-

JeJIH.

Hroro 4
3 MeToibl CUMYJIAIUN 3.1 Cumynsiius TMHEUHBIX 1eneit.3.2 CuMynaius He- TIK-1, IIK-
JNEKTPUYECKUX LENEH U | JIMHEMHBIX LENeH METOOM PELICHUS HEIMMHENHBIX 6
CTPYKTYp muddepeHnranbHbIX ypaBHEHUH BO BpeMEeHHON 001a-

ctu (SPICE).3.3 Cumymsiiysi HETUHEHHBIX Lienel Me-

TOJIOM rapMOHHYECKoro Oaanca.3.4 CuMynsius BoJ-

HOBBIX IIPOILIECCOB B AIeKTpHueckux nensax. Keazu-T

BOJIHBL. Me-Tox ceTok. MeTos MOMEHTOB.

Hroro S
4 Cunres n ontumuzanus 4.1 [lapameTpruyecknii U CTPYKTYPHBIN CUHTE3 3JIEK- 5 IK-1, TIK-
aNeKTpuUecKux 1eneit u | Tpudeckux neneit. CAIIP, o6ecrieunBaromue Takue 6
CTPYKTYD. Bubl cuHTe3a.4.2 [lapamerpuyeckuil cunTes (oNTU-

MU3a1Ms): BEIOOP BapbUPYEMBIX ITapaMeTPOB, Iiesie-

BbIX (DYHKIIMI U TpaHUYHBIX ycioBHiA.4.3 OCHOBHBIE

ONTHMHU3AIIMOHHBIE AITOPUMBI; UX MPEUMYILECTBA U

HenocTaTku.4.3 OHOKpUTEpHalIbHAs U MHOTOKpUTE-

puanpHasg ontumMusanun.4.4 CTpyKTypHBIA CHHTE3

(aBTOMAaTU3MPOBAHHBIN CUHTE3 CXEM).

Hroro S
5 PacuetHo- 5.1 O0miast ujes ¥ NpeuMyIecTBa paCYeTHO-3KCIIEPH- 5 IK-1, TIK-
JKCIEPUMEHTAJIbHBIE MEHTaJIbHOTO MeTo/a poekTrpoBanus (Hardware in 6
MeTobl poektupoBanus. |the Loop (HIL)).5.2 AnmaparHoe obecriedenue pac-
WHTerpupoBanHbIe YETHO-IKCIIEPUMEHTAIBHOTO METO/Ia IIPOEKTUPOBA-
CHCTEMBI MOJICTTUpOBaHus | HUs. [ MOKMe n3MepuTeNnbHbIe TUIaTPOpMbI Ha O6a3e uH-
Y U3MEPEHUH. tepdetrica PXI u makera mporpamm LabVIEW.5.3 UH-

Terpauus usmepurenbHbix cucreM (LabVIEW) ¢ cu-

cremamu mozenupoBanus (AWRDE).5.4 HoBrie BO3-

MOKHOCTH ONTHUMH3ALUH Npo-eKTHpyeMbix POC B

HIL-cucremax.

Hroro S
Hroro 3a cemectp 24
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne pasenoB naHHOM AUCIUILIUHEL, A KOTOPBIX
HeoOXOIMMO H3ydeHHe 00eCTeunBAIOIINX U
Hanmenosanue quciumims 00ecreunBaeMbIX TUCIUATLIHH

1 2 3 4 5

[IpenmecTByronme qUCUUILIHHBI

1 OcHOBBI TOCTPOEHMSI KOMITBIOTEPHBIX Ce-
T

+

[Tocnenyromue TUCIUIIITUHBL

1 AnmapartHble CpeJICTBA KOHTPOJIS U yIIPaB-
nenust POC

+ +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX IPH M3YYEHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUUIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -

TUH
§ Bunnl zansatuit
= z -
=) o
] <
g5 < o 8 g DopMbI KOHTPOJIS
= .
= = = © %
S = = O
4 =
ITK-1 + + + + Ox3ameH, OtueT no Jabopa-
TOpHOM pabote, Onpoc Ha
3aHATHAX, Tect
[TK-6 + + + + Ok3amen, Otyer o nadopa-
TopHOU pabote, Onpoc Ha
3aHATHAX, Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
TexXHOIOTUM HHTEPAKTUBHOTO O0YUICHHUSI PU pa3HbIX (popMax 3aHATUH MpUBEICHBI B Tabmwuie 6.1.
Tabaua 6.1 — TeXHOIOTMH MHTEPAKTUBHOTO O0YUYEHHS IIPH Pa3HbIX (hopMax 3aHATHI

NHTepakTuBHbIE HNurepaxr
NHTEepakTUBHbBIE
MeTtons! nabopaTopHbIC 3aHATHUS, WBHBIC Bcero, u
MIPaKTUYECKHUE 3aHATHSL, U
q JEKLHH, 4
7 cemecTp

Mosrosoi mTypm 4 4 5 13
Hroro 3a cemectp: 4 4 5 13
Hroro 4 4 5 13

7. JlabopaTtopHble padoThl
HawnmeHoBaHue 1a00paTOPHBIX paOOT MpHUBEACHO B Tadmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

v\ L=
= 2 =
Q P=a=1
Qo O T
= >~ O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o) S E
= o, =
a o 2
~ S}
7 cemecTp
2 OCHOBHbBIE HccnenoBanue BIUAHUS TapaMEeTPOB YIKBUBAJTICHTHOU 4 IIK-1, ITK-
Pa3HOBUIHOCTU MOJEJNIEH | CXEMbl Ha PE3YJIbTAThl MOJICTUPOBAHUS. 6
anemeHToB POC. Hroro
3 Metoabl CUMYISIIUN HccnenoBanue HEIMHEMHBIX LENEH METOAOM rapMo- TIK-1, TIK-
ANEKTPUYECKUX LIeTIel U1 | HUUECKOro OanaHca. 6
CTPYKTYP Hroro
5 PacuetHo- HccenenoBanye METOAOB CTPYKTYPHOT'O CUHTE3a CXEM IK-1, TIK-
AKCHEPUMEHTAIbHBIE B CAIIP AWRDE 6
EeTOHH TIPOCKTHPOBARMA. | preom1p30Bamme uHTErpupoBaHHbIX cuicteM AWRDE 4
HTCTPUPOBAHHEIC u LabVIEW nis pacdyeTHO-3KCIEpUMEHTATHFHOTO
CHCTEMBI MOLE/MPOBAHNS npoexTuposans PAC
Y U3MEPEHUI.
Hroro
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHue npakTUYECKUX 3aHATUHN (CEMUHApOB) IpuBeeHO B Tabiuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHYECKHUX 3aHATUH (CEMHUHAPOB)
v\ L=
= 2 E
Q P=a=1
2 5 =
o ]
HazBanus paznenos HanmMeHnoBaHnue npakTUUeCKUX 3aHATUN (CEMHUHAPOB) zF &5
o) S E
= o, =
a o 2
= S
7 cemecTp
1 DTamnbl U acreKThI 3HAKOMCTBO ¢ UHTEP(EHCOM 1 OCHOBHBIMU BO3MOXK- 4 IIK-1, ITK-
npoektupoBanusa POC, HoCTsIMM cucTeM npoektupoBanuss AWRDE u 6
O0XBaTbIBa€MbIE LabVIEW. 3anganne — coOpaTh IpOCTYIO CXEMY B
coBpemenusiMu CAIIP, u | AWRDE
MX MHTETPalys B SAUHBIH |pr o 4
LUKJI IPOEKTUPOBAHMUS.
2 OCHOBHEIE Monenu B BUAE SKBUBAJIECHTHBIX CXEM. 3alaHUE — UC- 4 TIK-1, IIK-
Pa3HOBHIHOCTU MOJEJIEH | CIEA0BAThH BIUSHUE Pa3IUUYHBIX TApAMETPOB SKBUBA- 6
anementoB POC. JICHTHOM CXEMBI Ha PE3y/IbTaThl MOACIIUPOBAHUSI.
Hroro
3 Metoabl cUMyasIUU Cumymsius HeMMHEMHBIX Leneld MEeTOIOM pelIeHus TIK-1, ITIK-
AIIEKTPUYECKUX HeTeld U | muddepeHIaIbHbIX YpaBHEHHI BO BpEMEHHOM 00:1a- 6
CTPYKTYp CTH. 3aJJaHn€ — UCCIIEJ0BaTh 3aBUCUMOCTh KaueCTBa
MOJICTTUPOBAHMS OT MAPaMETPOB CUMYJISITOPA; BbI-
SIBUTh OCOOEHHOCTH CXEMBI, JIENA0IINe pacyeT He-
MPaBUIBLHBIM WM HEBO3MOXKHBIM
Hroro 4
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4 Cunrte3 u ontumuzanusd |[lapamerpuueckuii cunte3 POC B CAIIP AWRDE. 4 IK-1, ITK-
NEKTPUYECKUX Liened 1 | 3a7aHne — mapaMeTpUYECKH CUHTE3UPOBATh CXEMY 10 6
CTPYKTYD. 3aJJaHHOMY KPUTEPUIO
Hroro
5 PacuetHo- [IporpammupoBanue THOKUX CPEICTB U3MEPEHUS C IK-1, TIK-
JKCIIEPUMEHTAJIbHBIE npumenenreM LabVIEW u mnatdopmsr PXI nis cu- 6
METO/IbI TPOEKTUPOBAHUS. | cTeM npoektupoBanus Hardware in the Loop
WNHTterpupoBaHHbIe Htoro 4
CUCTEMBI MOJECIIMPOBAHUS
Y U3MEPEHUM.
Hroro 3a cemectp 20

9. CamocrosiTesqibHasi paboTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIBHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH
3 3 g
: | i3
Buaer caMmocToATENBHON = > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboThI 2 s 2
X g =
e e 2
= S
7 cemecTp
1 Oramnel 1 acnexTsl IToaroroBka K mpaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHATHAX, JK3a-
npoektupoBanus POC, CKHM 3aHATHSAM, CEMHMHA- [1K-6 MEH
OXBaTbIBaEMble pam
BpemeHHbIMU CAIIP, u
COBpEME C >~ |IIpopaboTka JIEKIIMOHHOTO 8
HX WHTETPalka B €AUHBIH |\ ooy
LUKJI IPOEKTUPOBAHUSI.
Hroro 12
2 OCHOBHBIE IToaroroBka K mpaxkTuye- IK-1, Otuet o nabopaTopHoOH
Pa3HOBUIHOCTH MOJIENIE | CKUM 3aHSATHSIM, CEMHHA- IIK-6 pabote, DKx3aMeH
anemenToB POC. pam
IIpopaboTKa JIEeKIUOHHOTO 1
MaTepuana
OdopmiieHre 0TIETOB TIO 4
JabopaToOpHBIM paboTam
Hroro
3 Meronpl cumynsun [ToaroroBka K mpaxkTu4e- [IK-1, Otuer no 1abopaTtopHOH
IEKTPUYECKUX LIENIENH U | CKUM 3aHATUSAM, CEMHHA- I1IK-6 pabote, DKx3amMeH
CTPYKTYp pam
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
OdopmieHre 0TYETOB T10 4
J1abopaTOpHBIM paboTam
Hroro
4 Cunres u ontumuszanus |IlogroroBka k npaktuye- IK-1, OK3amMeH
AIEKTPUYECKUX LIETEH U | CKUM 3aHSTUSM, CEMUHA- [1K-6

CTPYKTYD.

pam
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Htoro

5 PacuetHo- IToaroroBka K npaxkTuye- [K-1, Otuer no 1aboparopHOU
AKCIEPUMEHTAIbHBIE CKHUM 3aHSATUSIM, CEMHHA- I1K-6 pabote, DK3aMeH
METO/IbI IPOEKTUPOBAHUSA. |paM
MHTerpupoBanHbic [TpopaboTka TeKIHOHHOTO 1
UCTEMBbI MOJICIIUPOBAHUS
cHcte OACpoBa Marepuaa
U U3MEpPEHUH.
[IpopaboTka TeKIHOHHOTO 1
Marepuaia
OdopmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
OdopMmieHre 0TYETOB T10 4
J1abopaTOpHBIM paboTam
Hroro 14
Hroro 3a cemectp 48
TlonroroBka u caaya dK3a- 36 DK3aMeH
MEHa
Hroro 84

10. KypcoBoii npoekT / KypcoBasi padora

He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yUYaloIIUXCs

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
o MaxkcumanbHBIN MaxkcuMalibHBIN
DneMeHThl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
7 cemecTp
Omnpoc Ha 3aHATHAX 10 10 10 30
Otuer no naboparopHoit 12 12 16 40
pabote
Hroro makcumym 3a nepu- 22 22 26 70
on
DK3aMeH 30
Hapacraromum ntorom 22 44 70 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIN cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OasioB Ha naty KT 2
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6aisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. IludpoBsie u aHANOTOBBIE OBICTPONEHCTBYIOIUE yCTpOicTBa [DnekTpoHHbI pecype]: Kype
nexumii / ABnouenko b. U. - 2007. 165 c. - Pexxum noctyma: http://edu.tusur.ru/publications/954 (mata o0-
pamenusi: 13.07.2018).

12.2. lonostHUTEILHAS JIATEPATYpa

1. OcCHOBBI aBTOMAaTH3MPOBAHHOTO MPOCKTUPOBAHUS PAJUOIICKTPOHHBIX YCTPOHCTB (4acTh 2)
[DOnexTponHBId  pecypc]: Yuebnoe mocobume / KomorpmBoB B. A. - 2012. 132 c.
http//edu.tusur.ru/publications/1391 - Pexxum moctyma: http://edu.tusur.ru/publications/1390 (mata 00-
pamenusi: 13.07.2018).

2. OcCHOBBI aBTOMAaTH3HPOBAHHOTO TPOCKTHPOBAHUS PAIHOAIICKTPOHHBIX YCTPOUCTB (4acth 1)
[DnexTponHbIid pecype]: YueoHoe mocobue / B. A. KomorpusoB - 2012. 120 c. - Pexxum nmocryma:
https://edu.tusur.ru/publications/1390 (nara obpamenus: 13.07.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKH e MOCO0Uus

1. Pacuer sneMeHTOB M YCTPOUCTB paJlOCBsI3U [DNEKTPOHHBIN pecypc|: MeToauueckue ykasa-
HUS 10 TPOBEICHUIO MPAKTHUECKHUX 3aHSATUI U OpraHHU3allli CaMOCTOATENbHON paboTsl / boromomnos C.
H. - 2013. 28 c. - Pexxum noctyma: http://edu.tusur.ru/publications/4255 (nata oopamenwus: 13.07.2018).

2. Ilpunnumnel moctpoeHuss ”HHOKOMMYHUKAIIMOHHBIX CHCTEM U CeTel [DIeKTpOHHBIN pecypc]:
PyxoBoacTBo k maboparopHbIM pabotam st cryaeHToB crnenuanbHocTH 090302.65 MudopmarmonHas
0e30macHOCTh TeeKoMMyHUKaMOHHBIX cucteM / C. U. boromonos - 2016. 51 c¢. - Pexum goctyma:
https://edu.tusur.ru/publications/5874 (mara oopamenus: 13.07.2018).

12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

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

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIEC CUCTEMBbI

1. Jns CTYIEHTOB JOCTYIHBI ClEAyIoIIHe 0a3bl JaHHBIX U MH(POPMALMOHHBIE CIIPABOYHBIE CH-
CTEMBI

2. Tlpod. 6a3za nanHbIX - http://protect.gost.ru/

3. MHudopmammonnas cuctema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. HudopManmoHHO-aHATUTHYECKAS cucrema Science Index PUHII -
https://elibrary.ru/defaultx.asp
3.
13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
obecrieueHmne

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1Jisi NPAKTHYECKUX 3aHA T
VYuebnast maboparopus paguosnextponuku / Jlaboparopus ['TIO
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA
634034, Tomckas obnactsb, . Tomck, Bepmnuna ynuna, 1. 47, 407 ayn.
Ornucanmne UMEIIErocs 000PYIOBAHNUS
- locka MarHUTHO-MapKepHasi;
- KommyraTop D-Link Switch 24 port;
- Komnwroreps! kinacca He Hike [I9BM INTEL Celeron D336 2.81T . (12 miT.);
- Boastmerp B3-38 (7 mr.);
- I'eneparop curnanoB cneruanbHou Gopmbr AKUIT I'CC-120 (2 mit.);
- Kponmureitn PTS-4002;
- Ocmmmnorpad EZ Digital DS-1150C (3 mt.);
- Ocummnorpag C1-72 (4 mr.);
- TeneBuzop miazMeHHbI Samsung;
- Hudposoii reneparop curaanos PCC-80 (4 mrt.);
- Hudposoii ocrmmtorpad GDS-810C (3 mT.);
- ABTOMAaTH3UPOBAHHOE JTAOOPATOPHOE MECTO 10 CXEMOTEXHHUKE U pagnoaBTomMaruke (7 IiT.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- Pabouee mecTo mpemnoaBares.
[IporpamMmmHoe obecrnieueHue:
— Adobe Acrobat Reader
— LibreOftice
— Mathworks Matlab
— Microsoft Windows
— Qucs

13.1.3. Marepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe o0ecrnedyeHue 1Jisl JIadOpaTOPpHbIX padoT
VYuebnast maboparopus paguosnextponuku / Jlaboparopus ['TIO
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yueOHas ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayIuTOpHs IS TIPO -
BEJICHUS 3aHATHI J1a00paTOPHOrO THMA

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 407 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Jlocka MarHUTHO-MapKepHasi;

- KommyTtatop D-Link Switch 24 port;

- Kommbrotepsr kiacca He Hmke [I9BM INTEL Celeron D336 2.81'Tw. (12 miT.);

- Bomst™meTp B3-38 (7 mit.);

- I'eneparop curnanos cnenuanbHoit popmer AKUIT I'CC-120 (2 mt.);

- Kponmreiin PTS-4002;

- Ocmnorpad EZ Digital DS-1150C (3 mr.);

- Octmmnorpag C1-72 (4 mrT.);

- TeneBu3op niua3MeHHbIH Samsung;

- lludposoii rereparop curnanoB PCC-80 (4 mit.);

- Hudposoii octmnorpad GDS-810C (3 mit.);

- ABTOMaTH3MPOBAHHOE JTAOOPATOPHOE MECTO IO CXEMOTEXHHUKE M paguoaBToMaTHKe (7 1IT.);

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— LibreOftice

— Mathworks Matlab

— Microsoft Windows

— Qucs

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHHS:

- yueOHast MmeOerb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B
OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYIIECTBIISIETCS C MCIIOIb30BAaHUEM CPEICTB O0YYEHHUS OOIIETO U CIEIUATIbHOTO Ha3HAYCHHS.
[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUWJIMBAIOIIEH anmaparypbl, MyIbTUMEIUHHBIX CPEICTB U APYTUX TEXHHUYECKHX CPEJICTB IpHeMa/Tiepesa-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1. . Kakoe BbIpaskeHUE O3HAYAET, YTO TP MCIIOJIB30BAHUN KOPOTKUX UMITYJIbCOB MOXKHO TOJTYYHUTh
MHO>KECTBO HE3aBUCUMBIX KaHAJIOB Nepeaur uHpopmanun?

2. 1.

3.2.

4.3.4.

1. Tema 2 OnTuManbHbIe XapaKTEPUCTUKU CUCTEM

5. . ®UX HemuHuUManbHO-(ha30Bo# 1enu BiuseT Ha [1X n3-3a n3MeHeHuit:

AMIUIUTY/IBI CIEKTPAJIbHBIX COCTABIAIOMUX. 2. Da3bl CIEKTPaIbHBIX COCTABISIONIHX.

CrniekTpanbHOro coctaBa cursaia. 4. ' pynioBoro BpeMeHH 3a1€PKKH.

6. [IpnunnHa ucnons3oBanus HO neneit npu peann3anuy ONTUMAIBHBIX XapaKTEPUCTHK

N3-3a HEBO3ZMOXKHOCTHU TOIYy4EHUS TPAMOYronbHOM Gopmbl AUX B MUHHMalIbHO-(ha30BON IEMH.
2. N3-3a HEBO3MOXKHOCTH MotyueHus quHeitHo @YX B MuHuManbHO-(pa3oBoi nenu. 3. M3-3a HenuHel -
Hoit ®UX npu npsmoyroneHoit ®UX B MUHHMaNIbHO-(ha30BoM Leny. 4. 113-3a HEBO3MOXKHOCTH BBITIOJTHE -
HUS yCIIOBUS (PU3NUYECKON peaTu3yeMOCTH.

7. . IlpuunHa, no xoTtopoi 3kBHUBajIeHTHbIE cXeMbl RLC 311eMEHTOB HaXOAAT OIrpaHUYEHHOE MpH-
MEHEHHE MpU pa3pabdoTKe YyCTPOUCTB MUKOCEKYHTHOTO JUAa30Ha.

1. C10XKHOCTH SKBUBAJIEHTHBIX cXeM. 2. OTCyTCTBHE TOIHBIX SKBUBAJIEHTHBIX cxeM. 3. HeobOxoau -
MOCTb Y4eTa 3a/iep:keK B aeMenTax. 4. HenmuneitHoCTh (ha30BbIX XapaKTEpUCTHUK.

8. . Kakumu cBoiicTBamMu 06a/1aeT €AMHUYHAS AUCKPETHAs (DYHKIUS?

1. Hopmupyet Monynu ko3ddunrenta nepenaun. 2. Hopmupyer Moayiu nepexoaHoil xapakrepu-
ctuku. 3. HopMupyeTr BpeMeHHbIE XapaKTepUCTUKU. 4. JIMCKpEeTU3UpyeT 3HAUEHUs NIEPEXOAHOMN XapaKTe-
PUCTUKH BO BPEMEHH.

9. B MHOTOKaHaJIbHON MOJIENIN OTCYTCTBYIOT HEMUHUMAJIbHO-(a30BbIe CIBUTHU B CIIydae:

1. OnuHakoBbIX (a30BBIX 3a/lepKeK B KaHanax. 2. OQUMHAKOBBIX Moayiell koadduimrenrta nepeaa-
4y B KaHajax. 3. ONTHUMaJbHBIX XapaKTepUCTUK YCTpoiicTBa. 4. JIMHEHHBIX (a30BbIX XapaKTEPUCTUK B
KaHajax.

10. . IIpyurHa U3MEHEHUS CIIEKTPAIbHBIX COCTABISAIOLUIMX B MHOTOKaHAJILHOW MOJIEIN:

1. 3MeHeHue aMIUTUTY/Abl CIEKTPAIbHBIX COCTaBIAOMUX. 2. V3MeHeHus ¢a3bl CeKTpaIbHBIX
cocTaBisoIUX. 3. I3MeHeHne 3a1epKeK CIEKTPAIBHBIX COCTaBISIIOIMX. 4. BEeKTOpHOE Cll0)KEHUE CIEK-
TPaJIbHBIX COCTABIISOIINX.

11. B ocHOBE NPOEKTHPOBaHMS KOPPEKTUPYIOLINX LENEH ¢ TOMOLIbIO paia Dypbe JIEKUT:

1. IIpencraBinenue xapakTepucTuk B Buje psaaa Oypee. 2. PaznoxkeHne XxapakTepucTUK Ha OPTOro-
HaJbHbIE cocTaBisiolue. 3. [IpencraBnenne CUrHaIoOB B BUAE CIIEKTPAJIbHBIX COCTaBIsAoNMX. 4. Borunc-
JIEHUE TAPMOHUYECKHUX COCTABIAIOIINX B BUJIE psaa Dypse.

12. Yro naet UCMoyib30BaHUE OPTOTOHANBHBIX (DYHKIUI TPH MOJETUPOBAHUH:

1. Yopomenne moaenu. 2. YiydlieHHe HarisigAHOCTH Mojenu. 3.VckitoueHnes B3auMHOTO BIIUS -
HUS DJIEMEHTOB MOJEIIH.
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1. YMeHbllleHHEe KOIUYECTBA 3JIEMEHTOB MOJIEIIH.

13. Kputepuii [1siinu-Bunepa no3Bosser:

1. Orpanu4uTh KOIMUECTBO WieHOB psia Pypoe. 2. Onpenenuts YDPP no dpopme AUX.3. Onpene-
auth YOP no ckopocTtu cnaga AUX 3a nosocoii. 4. Onpenenuts YOP no kodddunmertam psa Oypee.

14. YeM oTimuaeTcs MOZEIb KOJIbLEBON KOPPEKTUPYIOIIEH LIENN NMapaJlJIeIbHOTO TUIIA OT MOAETH
LEIN [TOCJIEI0BAaTENBHOIO THIA?

1. Hanuunem JOMOMHUTENBHOIO KaHaia nepedaud. 2. Hanuunem HWHBEPTOPOB MOJSPHOCTH. 3.
VYBenuueHnem ¢GazoBoi 3aIEPKKH.

2. VBenMueHHBIM KO3(PPUIIMEHTOM OTpasKeHHSL.

15. Orpannuenust Ha MPUMEHEHNE KOPPEKTUPYIOIIUX LETEH C JIMHUSAMU Mepeaayn:

1. Ha mpenenbHyI0 AMuHy duHUNA niepenadn. 2. Ha MakcuManbHyr0 BennuuHy KoddQuimenTa or-
paxenus. 3. Ha konmu4uecTBO KaHainoB B Moaenn.4. Ha cooTBeTCTBUE JUIMHBI JIMHUU NIEpEadu JUIMTEIbHO -
CTH UMITYJIbCA.

16. KoaddunmueHT oTpakeHHs OT HEOJHOPOIHOCTH B JIMHUM TIEPEIaud MMEET OTPHUIATeIIbHBIN
3HaK B cly4ae:

1. Bxirouenusi eMkocTh. 2. BkimtoueHus HHAYKTUBHOCTH. 3 [lociieoBaTeabHOrO BKIIOYEHUS JTHO -
6oro snemenTa. 4. [lapaniensHOTO MOAKIIOYSHHS JTF000T0 dIIEMEHTA.

17. B 4eM COCTOUT OTJIMYME B UCIOJIb30BAaHUU B KOPPEKTHPYIOIMIMX LEMIX HEOAHOPOAHOCTEH M
HEOJHOPOHBIX JIMHUH nepenadn’?

1. HeogHopoaHbie TUHUM TIepeaadynd JOMOJHUTENIBHO 3aIepKUBAIOT CUTHaJbI. 2. HeogHopoaHbie
JTUHHH Tepeiavyi YBEIUYUBAIOT GPOHT MEPEXOTHON XapaKTepUCTUKH. 3. B cocpe1oToueHHBIX HEOJHOPO/I-
HOCTSIX OTCYTCTBYeT (pasoBas 3aaepxka. 4. CocpeoTOYeHHbIE HEOJHOPOIHOCTH KOPPEKTUPYIOT Mepes-
HUH (PPOHT mepexonHON XapaKTePUCTUKY.

18. JIIUTenpHOCTh peakMK Ha COCPEAOTOUYEHHYIO HEOAHOPOIHOCTD B JIMHUU MEPENAYM ONIPEAEIIs-
eTcs:

1. BenrnunHoil HEOMHOPOAHOCTH. 2. JIIMHOW JUHUM NEepeadd 10 HEOAHOPOAHOCTH. 3. J[uHOM
JMHUU TIEPEIayy 1MOCcie HEOAHOPOAHOCTH. 4. DPOHTOM UMITYIIbCA.

19. . B cinyyae nociie1oBaTeIbHOIO BKIIOUYEHHSI EMKOCTH B KOPPEKTUPYIOIIYIO JTMHUIO MEepenadn
KO3((UIMEHT OTPaKECHUS:

1. Umeet oTpunatenbHbii 3HaK. 2. IMeeT NOJ0KUTENbHBIN 3HAK.

2. IlposiBnisieT cBOE eiicTBHE HA MIEPEAHEM (PPOHTE EPEXOAHON XapaKTEePUCTUKH.

3. YBenuumMBaeT KpyTHU3HY MEpeaHETo PpoHTa.

20. MakcuMallbHOE pacHIMpEeHHe TUHAMHYECKOrO JUana3oHa MPU MCIOJb30BAHUM MHOTOKaHAb-
HOM MOJIEJIM HPOMOPIHUOHAIIBHO:

1. Uncny kananos. 2. KopHio u3 uncina kaHanos. 3. KBagpary umncna kananos. 4. J[BouuHomy Jio-
rapudMy dnciia KaHaJoB.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

11. Moznenu KOppeKTUPYIOIUX LieTen

12. Koppekuust xapakrepucTHK. KonbLieBast KOppeKTUPYIOIIas LElb [1apauIeIbHOrO TUIIA

13. Koppekuus xapakrepuctuk. KonpleBas KOppeKTUpyrOLas LeNb 10CIe10BaTeIbHOTO THUIIA

14. Koppekuus xapakrepuctuk. KoppekTupyrolye 1nenu Ha OCHOBE OTPE3KOB JIMHHUU Mepeiadun

15. Koppekuus xapakrepuctuk. HeMuHMManbHO-(a30Bble KOPPEKTUPYIOIIKE 1IETIH.

16. Koppekuus xapakrepucTuk. MUHUMaNbHO-(a30Bble KOPPEKTUPYIOIINE LEU

17. MonenupoBaHue NCKaXEHUsI CIIEKTpa CUTHaIa

18. ITpuHIUT UMITYIECHOTO 30HANPOBaHUA. UMITynbCHBIN pedieKToMeTp.

19. Ctpobockonmueckoe nmpeoOpa3oBaHUe CUTHATIA

20. Omnpenenenue napaMmeTpoB HEOJHOPOTHOCTEH JTMHUY TIEpe1adn

21. 3MepeHne 4aCTOTHBIX XapaKTePUCTUK OOBbEKTOB UMITYJILCHBIMU CUT'HAJIAMU

22. OnpezneneHue BpeMEHHU 3aJIep>KKU CUTHAJIA C TIOMOIIbI0 TpeoOpazoBanus [ mibbepra

23. 3MepeHune TU3IIeKTPUIECKUX CBOUCTB OOBEKTOB

24. Onpenenenue GopmMbl 00BEKTOB

25. Paznenenue CUrHaJlIOB BO BPEMEHH, CEJIEKIMSI CUTHAJIOB 110 JUIMTEIbHOCTU

26. Peanuzanusi HEMMHUMaJIbHO-()a30BbIX MEpPENaTOUYHbIX (DYHKIUN B MUKOCEKYHJHBIX YCTPOM-
CTBax.
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27. Koppekuuu nepenHero (poHTa B MMKOCEKYHIHBIX YCTPOMCTBAX

28. YnpapieHue noiasipHOCThIO CUTHAJIA B YCTPOMCTBAX MUKOCEKYHIHOTO THana3oHa
29. TloBbIlIeHHE BHIXOJHOTO HATPSDKEHHSI B OBICTPOJICHCTBYIONINX YCUITUTEIISIX

30. Pacimpenue [uHaMHUYEeCKOro quarna3oHa BXOJHBIX CUTHAJIOB

31. UnTerpanbHble MUKPOCXEMBI B OBICTPOJCHCTBYIONINX YCTPOHCTBAX

32. IlaccuBHBIE DJIEMEHTHI M MX UCIIOJI30BAaHUE B OBICTPOICHCTBYIONINX YCTPOMCTBAX
33. Yeunurenu NUKOCEKYHIHbIX CUTHAJIOB

34. ATTeHI0aTophl U PETYIATOPHI Kod(pduiineHTa nepeaadn

35. ®opMupoBaTENX U TEHEPATOPBI UMITYJIHCOB C TUKOCEKYHIHBIMU (hPOHTAMU

36. CBepXIIMPOKOIIOIOCHBIE CUCTEMBI CBSI3U

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

1. Ctpyxtypa CAIIP Multisim. 2. CoGepute B CAIIP Multisim cxemy, COCTOSIIYIO U3 HECKOIBKUX
conpotuiieHUH. [ToaKIIFOUNTEe H3MEPUTEIIBHBIC TIPUOOPHI (AMIIEPMETPHI U BOJILTMETPHI) C IIETBI0 U3MEpe-
HUS TOKOB M HamnpsbkeHud B nensix. [Ipu ucnonp3zoBanuu npubopoB u3 3akpoma Indic ydbeaurecs, 4To OHH
HAaCTPOCHBI HA U3MEPEHUS HA TTOCTOSTHHOM TOKE (JIJ1s1 TOTO IIECTKHHUTE JIBAa pa3a JICBOW KHOIKOW «MBIIIIN,
yKa3bIBasi KypcopoM Ha COOTBETCTBYIOIIMi mpubop). 3. PaccuuTaiite, KakuMH JOKHBI OBITH TOKH BO
BCEX BETBSX 3aJIaHHBIX MPeTojaBaTesieM cXeM (IPU pacdyeTe MOXKHO MCIIOJIb30BaTh YKa3aHHBIE HA CXEMax
HOMUHAJIbHBIC 3HAUCHHs COMPOTUBIICHUM, TNOO 3HAYCHHs, 3aJaHHbIE MPEMoaBaTelieM WU BHIOpaHHbBIC
crynenToM). 4. Cobepure pacCUMTaHHBIE CXEMBI U U3MEPhTE TOKH BO BCEX BETBSX. Pe3ymbraThl M3Mepe-
HUH 3aHecuTe B Tabnuity. 5. [IpemioxkuTte CBOO cXeMy, COCTOSIIYIO U3 POU3BOJILHOTO YHCTIa JIEMEHTOB.
Jnst mpenyioKeHHOW CXEMbI PACCUMTANWTE TOKM M HAIPSIKEHHS B BETBAX. BBINOIHUTE COOTBETCTBYIOIINE
M3MEpEeHHs M Pe3yNIbTaThl 3aHECUTE B TaOMUIly. JJis u3MepeHus] HANPSHKEHU MOAKIIOYUTE BOJIBTMETPHI
TaM, TJ€ 3TO HEOOXOAMMO (3HAK M OoJiee TEMHAasi CTOPOHA TPUOOPOB COOOIIAET CBEJICHUS O HAMPABICHUHU
TOKOB U 3HaKe HampspkeHwus ). [lociie BBIMOTHEHNUS W3MEPEHUI U ydeTa HampaBlIeHHUI MPOTEKaHUs TOKOB
yOenuTech B CIIPaBEUTMBOCTH MEpBOTo 3akoHa Kupxroda - B 11000M y3i1€ 35IeKTpUYeCcKol 1enu anredpa-
WYecKas CyMMa TOKOB paBHa Hymto. 6. PaccunrtaiitTe, KaKMMH JOJKHBI OBITH TOKH BO BCEX BETBSIX CXEMBI,
CoJIepIKaIlleH JBa UCTOYHHUKA HANPsDKEHUS (CM. HapuUMep, CXeMy, IIPUBEIACHHYIO HIbke). BeImomHuTe U3-
MEPEHHE TOKOB ¥ CPABHUTE MOITYYCHHBIE PE3YJbTAThI C PACUCTHBIMHU.

14.1.4. Tembl 1a00paTOpHBIX padoT
HccenenoBanue BIMSHMS apaMeTPOB SKBUBAJICHTHOM CXEMBbI HA PE3yJIbTaThl MOJIECITUPOBAHMS.
HccnenoBanne HEMMHEWHBIX IENIEH METOIOM TapMOHHYECKOro OaiaHca.
Uccnenosanne meTonoB cTtpykrypHoro cunre3a cxem B CAIIP AWRDE
Hcnonb3oBanne uHTerpupoBanHbix cucteM AWRDE u LabVIEW ans pacueTHO-3KCHepUMeH-
TaJIbHOTO TIpoeKTUpoBanus POC

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAIUIOB

Kareropuu Buibl 10MOMHUTEIBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCs MaTepuaoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAS
IIPOBEpPKa

C napymenusimu | CobecenoBaHme 1o BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
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C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

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

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

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

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCLUUIUIMHE MPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuu B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpn HEOOXoMUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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