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 A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Cucrembl KOMIIBIOTEPHOT0 NpoekTHpoBanns PIC

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

Hampanenue noaroroBku / cneruanbHOCcTh: 11.04.01 Pagnorexnuka

HanpaenenHocts (mpoduib) / cnenuanu3anus: Paanorexnnyeckne cMCTeMbl H KOMILJIEKChI
dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 30 30 JacoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 KonTpois camocTosiTensHON paboTh (KypcoBOH 8 8 4acoB

MIPOEKT / KypcoBas paboTa)
5 Bcero aymuTopHbBIX 3aHATHN 70 70 4acoB
6 CamocrosrenbHas paboTta 74 74 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

Kypcooii mpoekt / kypcoBast paboTa: 3 cemecTp
Ox3ameH: 3 cemecTp

Tomck 2018
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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) 11.04.01 Pagunorexnuka, yreepxkaeanoro 30.10.2014 roma, paccMoTpeHa u 0f0-

OpeHa Ha 3acenanuu kapeapsl PCC « _ » 20 rona, mpotokon No
PazpaboTunk:
Houent xad. PCC C. A. Aptuiues

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

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

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

PTC C. B. MenuxoB
OKCIEPTHI:

IIpodeccop kadenpsl paguosneKkTpo-
HukHU u cucteM cBsazu (PCC) 3. B. CemeHnos

Crapumii npenojasarens Kagenpbl
PaZMO’IIEKTPOHUKH U CUCTEM CBSI3U

(PCC) 1O. B. 3enenernxkas
JoueHT Kadeapbl paTuOTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
®opMHUpOBaHHUE Y CTYJCHTOB 3HAHUN U HABBIKOB, HEOOXOAUMBIX JUIsl HPOEKTUPOBAHUS Pa3IMUHbIX
panuoanekTpoHHbix cpeactB (POC) ¢ nmpuMeHeHHeM KOMIIBIOTEPHBIX CHCTEM aBTOMAaTU3UPOBAHHOIO
npoektupoBanus (CAIIP), a Takxke HHTErpUpOBaHHBIX CUCTEM MojeaupoBaHus U usmepenuit (Hardware
in the Loop).

1.2. 3agaun IMCHMIIINHBI

— O030p OCHOBHBIX Pa3HOBUIHOCTEHN Mojenelt anemeHToB POC;

— O3sHakomileHHE cO crocobaMu KOppeKuu Mojeneit anementToB POC ans perienus npoOiaeMbl
BO3MOXKHOCTH UX MPUMEHEHHS B YaCTHBIX 3aja4ax;

— N3ydeHwne MeTONOB CHHTE3a M ONITUMH3AINH IEKTPHUSCKHUX TETICH U CTPYKTYP;

— 3HaKOMCTBO ¢ OCHOBHBIMH pazHOBUAHOCTAMU CAIIP u MHTErprpoBaHHBIMU CHCTEMaMU MO-
JETUPOBAHUS U U3MEPECHHUIA,

— Pa3paborka MeTOAMYECKHX YKa3aHWH 10 aHAIN3Y YYBCTBUTCIBHOCTH TApaMETPOB CXEMBI
P2C

2. Mecto mucuuniuebl B ctpykrype OIIOII

Juctunnuna «Cucremsl koMmbiotepHoro npoektupoanust POCy» (b1.B.O/1.3) otHocuTcs k G110-
Ky 1 (BapuaTuBHAas 4acTh).

[pemecTBYOMMUMI AUCIUILTHHAMHA, (OPMUPYIOIIMMHU HadalbHbIC 3HAHHS, SBISAIOTCSA: Marema-
THYECKOE MOJEIMPOBAHUE PATMOTEXHUUYECKUX YCTPOUCTB U cucTeM, CXeMOTEXHUKA aHAJIOTOBBIX PaJHo-
AIIEKTPOHHBIX ()YHKIIMOHATIBHBIX YCTPOUCTB.

[Tocnenyromumu AUCHUIUTMHAMU SIBISIOTCS: 3allMTa BBIMTYCKHOW KBAIM(UKAIIMOHHONW paloTHI,
BKJTIOYAs! TIOATOTOBKY K 3aIIUTE U MPOIEAYPY 3aIlUTHI.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[pornecc n3ydeHus QUCIUTUTMHBI HATIpaBJieH Ha (JOPMHUPOBAHUE CIETYIOIINX KOMIETCHITHI:

—  OIIK-1 criocoGHOCTBIO MOHMMATh OCHOBHBIE MTPOOJIEMBI B CBOEH MpeIMETHOM 001acTH, BBIOU -
paTh METOBI M CPEJCTBA UX PELICHHUS;

— TIK-2 cntocoGHOCTBIO BBHITIOIHATE MOICTUPOBAaHNE OOBEKTOB U MIPOIIECCOB C IENIbIO aHATN3a
ONTUMH3AIMU UX TapaMETPOB C HMCIIOIb30BAHUEM HMEIOIIUXCS CPEACTB MCCIEIOBAHMM, BKIIIOYAs CTaH-
JAPTHBIE MMAaKEThl MPUKIAIHBIX TPOrPaMM;

— TIK-19 cioco6HOCTBIO pa3pabareiBaTh y4eOHO-METOANYECKHE MAaTepUaIIbI s 00yJarOIuXcst
10 OTAETHLHBIM BHJIAM Y4E€OHBIX 3aHATH,

B pe3ynbrate u3yueHust JUCIUILIMHBI 00Y4aIOIIUICS TODKEH:

— 3HATh OCHOBHBIC (PyHKIMHU U BO3MOKHOCTH, HocTynHble B CAIIP AWR Design Environment
JUTSL pEIICHUS HAYYHBIX U MIPOEKTHBIX 3aj1ad B 00JIACTH PaJHO3IEKTPOHUKHY;

—  YMeTb BBHIOMpATh METOBI U CPEJCTBA JUIS BBHIIIOJHEHUSI MOJICIIMPOBAHHE OOBEKTOB U MPOLIEC-
COB C IIETIbIO aHAJIHM3a U ONITUMH3AIMY UX TapaMeTPOB

—  BJIaJieTh HaBBIKAMU MPOBEACHUS aHATUTUYECKOrO 0030pa U HaBBIKAMH PabOTHI C TUIIOBBIMH
POTPaMMHBIMU CPEJICTBAMHU JIJISI aBTOMATU3AI[MH MPOSKTUPOBAHUS W MOJIEIUPOBAHUS PATUOIIEKTPOH-
HBIX IIENEH, YCTPOMCTB U CUCTEM

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThI
OO0mias TpyI0EeMKOCTh AUCIUIUTHHBI COCTaBIIsAET 5.0 3aU€THBIX €UHUIIBI U TIPEJICTaBICHA B TA0JIN -

%Z(;I.J:H{I.IISL 4.1 — TpyaoeMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
3 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 70 70
Jleknun 30 30
[IpakTnueckue 3aHATHS 16 16
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JlaGopaTopHbIe pabOThI 16 16
KonTtpois camocTosTensHOM paboTh! (KypCOBOM POEKT / 8 8
KypcoBas paboTa)

CamocrosiTenpHas paboTa (Bcero) 74 74
[ToaroroBka K KOHTPOJIBHBIM paboTamM 12 12
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 16 16
[TpopaboTka IEeKIMOHHOTO MaTepralia 24 24
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 22 22
Bcero (0e3 sx3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO0mmas Tpy10eMKOCTb, 4 180 180
3aueTHnIe EanHAIIEI 5.0 5.0

5. Coneprxxanue IMCUMILTHHBI

5.1. Pa3jeibl AMCHUILJIMHBI U BUALI 3aHATHHI

Paznensl AMCUMITITMHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

o) o o @ ’=§ 3 =
: o o) ° S o =t
o) 5 O asr O S = g jan
Hassanust 1 °° 8 > 8 T3 g 2
pazzenoB IUCLHUILIAHBI & ) o, 2 =¥ o O 2 =
= = (e} - s o O = E
o < ~ < o 0 o =
= = O 1 Aad S £
3 cemecTp
1 Kiraccugukanus CHCTEM KOMITBIO- 4 4 4 8 4 16 |OIIK-1, IIK-
TepHOro npoekTupoBanus POC. 19, TIK-2
[Tpo6nemsr coBpemennbix CKIT POC
2 TIpo6ieMbl KayecTBa MOJIEIICH JIJIst 4 0 4 4 12 |OIIK-1, TIK-
coBpemeHHbIX CAIIP 2
3 DNeKTpUUECKU pacueT HeKay3alb- 4 4 0 4 12 |OIIK-1, I1IK-
HBIX, HENHBAPUAHTHBIX U IPYIUX Lie- 2
el CO CIOKHOCTSIMU B CXOJIMMOCTHU
4 KoMITBIOTEPHBIN aHATIU3 YyBCTBU- 2 4 0 12 18 |OIIK-1, IIK-
TEJIBbHOCTH JIEKTPUYECKUX LICTIEH 19, IIK-2
5 YuClieHHBIN 3JIEKTPOMarHUTHBIN 4 0 4 20 28 |OIIK-1, IIK-
AHAJIN3 pacIpeeICHHBIX Lenen 2
6 DIEKTPOTEIIIOBOM pacyeT JIEMEH- 4 0 0 5 9 |OIIK-1, IIK-
TOB U LIETIEN 2
7 CuHTE3 ¥ ONTUMU3AIIMS LeneH. 4 4 0 23 31 |OIIK-1, IIK-
[Ipobaembl CTPYKTYpHOTO CHHTE3A 18- 19, TIK-2
neu
8 KoMIbroTepHBIE CHUCTEMBI IPOEKTHU- 4 0 4 2 10 |OIIK-1, IIK-
pOBaHUs C BCTpAaUBAaHUEM PEATBLHOTO 2
o0bexTa (Hardware in Loop (HIL))
Hroro 3a cemectp 30 16 16 8 74 144
Hroro 30 16 16 8 74 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
s | i
= )
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
2 2 £
= g
~ S}
3 cemecTp
1 Knmaccudukanus Crpykrypa CAD-cuctem BnusHue ClI10KHOCTH HECY- 4 OIIK-1
CHUCTEM KOMIBIOTEPHOTO | IIMX CUTHAJIOB HA MOTPEIIHOCTh MOAEIUPOBAHUS
npoektupoBanus POC. TpynHOCTH aJITOPUTMU3AIMNA ABTOMAaTUYECKOTO
[TpoGieMbl COBPEMEHHBIX | CTPYKTYPHOTO CHHTE3a CXEM
CKII POC Hroro
2 TIpoGieMbl KauecTBa 0O0630p OCHOBHBIX BUAOB MoJjie-Jiel anemMeHToB POC. OIIK-1
MoJeen s Knaccudukanus moneneit. CoiicTBa Mmozeneil. AHa-
coBpemeHHbIX CAIIP JINTHYECKHE MOoJIeTu. Mozieny B BUJE SKBUBAJICHTHBIX
cxeM. TabnuuHbIe MOAETH.
Hroro
3 Dnexrpuueckuil pacuer |Cumynauus TMHEHHbIX LHened. Cumymsiuus HeJIuHen- OIIK-1
HEKay3aJbHBbIX, HBIX IeTeil METOJIOM pellieHus] HeIMHENHBIX audde-
HEWHBApUAHTHBIX U PEHIMANIBHBIX YpaBHEHUI BO BpeMeHHOU 00macTu
JIPYTUX LETEei co (SPICE). Cumysiiiust HETMHEHHBIX IIeNeld METOIOM
CJIIOXHOCTSIMU B rapMoHHUYecKoro Oananca. CUMYISIIIS BOTHOBBIX
CXOIMMOCTH MIPOLIECCOB B AIEKTpUUecKuX nensx. Kazu-T BoJHBL.
Meron ceTok. MeTox MOMEHTOB.
Hroro 4
4 KommproTepHbId aHanu3 | YyBCTBUTEIBHOCTH (DYHKIMI IIETIH K BapUAIMsIM BHY- OIIK-1,
YYBCTBUTEIBHOCTH TpeHHuX napametpoB POC.MHoronapameTpuueckas [1K-2
AIEKTPUUECKUX IIeTeit YyBCTBUTEIHHOCTh. PacyeT 4yBCTBUTEILHOCTH Ha
OBM.IIpumeHeHnne MeTo1a IPUCOEIMHEHHON CUCTE-
MBI YPAaBHEHH JIJIs1 pacueTa YyBCTBUTEIHHOCTH.CTa-
TUCTUYECKHUI aHAJIU3 U pacyeT HAMXYILIETO CayJas
Hroro
5 YucneHHbII JIByXIIpOBOHAS JITMHUS NIEPENAYU DIICKTPUIECKOU OIIK-1
3NEKTPOMArHUTHBIN SHEPTUM KakK MIPUMEP LIENH C paclpeeIeHHbBIMU napa-
aHaJIU3 pachpeesieHHbIX |MeTpamu. [lepBudnbie mapameTpsl U nuddepeHim-
neneu aJIbHBIC YPAaBHEHUS! OTHOPOIHOW JIBYXIIPOBOIHOM JTU-
HUU. BropuuHbie napamMeTpbl: BOJTHOBOE COITPOTUBIIE-
Hue, ko3P GUIIMEHTH pacripocTpaHeHus. Pa3oBasi CKoO-
POCTh U JAJIMHA BOJIHBL. BXOHOE conmpoTHBIIEHUE U~
Huu. Koo unment orpakenus. YacTHbIC PEKUMBI:
JIMHUSA TOCTOSIHHOTO TOKA, JIMHUSI C COTJIACOBAaHHOM
Harpy3Kou, JIMHHS 0€3 UCKaXEHUH, JIMHUS 0€3 TIoTeph.
Crostune BoJIHBI B TMHUU 6e3 otepb. KoaddummeHnTs
oerymieit u crosueit BoiaH. [IpuMepbl mpakTHIeCKUX
IIPU-MEHEHUN OTPE3KOB JINHUM.
Hroro
6 DNeKTpOTEIIOBOM Obecneuenue TernoBbix pesxxuMoB POC. OcHoBHBIE OIIK-1
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pacueT 3JIeMEHTOB U BUJBI TeruiooOMeHa. TeruioBoe uznydenue. Termno-
uenei MIPOBOJTHOCTH. DIEKTPOTEIUIOBAs AaHAIOTHS ¥ pacuéT
TeruoBbIX cxeM. KonBeknus. CTeneHb 4epHOTHI Tea.
[TonsiTre Harperoii 30Hbl. OLIEHKa TEIJIOBOTO peKUMa
POC korddunmeHTHBIM CITOCOO0M

Hroro
7 Cunre3 u ontumuszanus |[lapameTpruyeckuii ¥ CTPYKTYPHBIN CUHTE3 JIEKTPHU- 4 OIIK-1
nerneit. [Tpodaemsr yeckux nenei. CAIIP, oOecrieunBarolye Takue BUIbI
CTPYKTYPHOTO CUHTE3a cunTte3a. [lapameTpuueckuii cuHTe3 (ONTUMU3ALINSA):
nerneu BBIOOD BapbUPYEMBIX MTAPAMETPOB, 1IeJIEBbIX QYHKIUI

Y TPaHWYHBIX yciI0BUi. CTPYKTYpHBII CHHTE3 (aBTO-
MaTU3UPOBAHHBIN CHHTE3 CXEM).

Hroro
8 KommnbrorepHbie OO6mm1as uaest ¥ MPEeUMYIIECTBA PACUETHO-IKCIICPH- 4 OIIK-1
CUCTEMBI MEHTaJILHOTO MeTo/a poekTrpoBanus (Hardware in
MIPOCKTUPOBAHUS C the Loop (HIL)).AnnaparHoe o0ecrieueHuE pacueTHO-
BCTPaMBaHHEM PEATBHOTO | SKCIIEPUMEHTAIBHOTO METO/1a TPOoeKTUpoBaHus. [ no-
obwekra (Hardware in KHe u3MepHUTeNbHbBIC TIaTGopMbl Ha 6aze uHTEpdeiica
Loop (HIL)) PXI u nakera nporpamm LabVIEW UuTerpanus us-

MeputenbHbIX cucteM (LabVIEW) ¢ cucremamu mo-
nenupoBanus (AWRDE).HoBbie BO3MOXXHOCTH ONITH-
mu3anuu npoektupyembix POC B HIL-cuctemax.

Hroro 4

Hroro 3a cemectp 30

5.3. Pa3neqbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeUMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TTOCIIEAYIONIMMHI) TUCIMIUTMHAME MPE/ICTaBlIeHbI B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHOM TUCHMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO
HayMeHOBaHME TUCLUILIMH M3ydeHre 00eCneunBaONX U 00eCIeYnBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7 8

[IpenmecTByronme quCUUILIMHBI

1 Maremaruyeckoe MOJIEITMPOBa-
HUE PATUOTEXHUUECKUX +
YCTPOMCTB U CUCTEM

2 CXeMOTEXHHKa aHAJIOTOBBIX
PaznO3JIEKTPOHHBIX (PYHKIIHO- + +
HaJbHBIX YCTPOUCTB

[Tocnenyromue TUCIUITITUHBL

1 3ammTa BeIMyCKHOM KBanugu-
KaIlMOHHOM PabOoThI, BKITFOYAS
MIOJrOTOBKY K 3alllUTE U IIPOLE-
Iypy 3allUThI

5.4. CooTBeTCTBHE KOMIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX IMPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIM
npeCcTaBIeHo B Tabmmie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
< Bunnl 3agatuit
5 . & ,
5 5 g = g
& 2 m' 8, E &, DOpMBI KOHTPOJIA
> = = g = 2
2 = = & S
4
OIIK-1 + + + + + KontponsHnas pabora,
Dk3amen, Koncnekr
camonoaroroBku, Cobe-
cegosanue, OTYET MO
naboparopHoii pabote,
Omnpoc Ha 3aHATHIX, 3a-
IIMTa KypCOBBIX MPOEK-
TOB / KypCOBBIX padoT,
Pacuetnas pabota, Tecr,
OTuer 1o KypcoBOMy
NPOEKTY / KypcoBOH pa-
6ote, OTYET 10 NpPaKTU-
YECKOMY 3aHSITHIO
[1K-2 + + + + + KonTponpHas padora,

Dk3amen, Koncnekr
camonoaroroBku, Co0e-
cemoBanue, OT4yer no
nmabopaTopHO# padore,
Omnpoc Ha 3aHATHIX, 3a-
IIUTa KYPCOBBIX MPOEK-
TOB / KYpCOBBIX pPadoT,
PacueTtnas pabora, Tecr,
OTuer 1o KypcoBOMY
MIPOEKTY / KypcoBOil pa-
6ote, OTUeT MO MpaKTU-
YEeCKOMY 3aHSITHIO

I1K-19 + + + + KonTposnbsHas pabota,
Oxk3ameH, OT4eT 1o ja-
OoparopHoii pabote,
Onpoc Ha 3aHATHSX, 3a-
[IMTa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
Pacuernas pabota, Tecr,
OTtyet 1o KypcoBomMy
NPOEKTY / KypcOoBOH pa-
6ote, OTYET MO TIPaAKTHU-
YECKOMY 3aHSITHIO

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HaunmMeHoBaHue 1a0OpaTOPHBIX paObOT MpHUBEACHO B Tadmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 3 £
3 s 5
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 2 E
> Sz
(a¥ Q <
= Sl
3 cemecTp
1 Kimaccudukanus [TocTtpoenue u ananu3 GUIBTPA HU3KUX YaCTOT 4 OIIK-1,
CHCTEM KOMIBIOTEPHOTO | pr . o 4 [IK-19,
npoektupoBanus POC. [1K-2
[TpobneMbl coBpeMEHHBIX
CKII POC
2 [IpoGnembl KauecTBa Omnpenenenne NOTOHHBIX TAPaMETPOB MUKPOIIOJIOCKO- 4 OIIK-1,
MoJieJIer oI BOU JIMHUM TMIEpPEIAYn TIK-2
coBpemeHHbIX CAIIP Hroro
5 YucneHHbIN ABTOMATH3UPOBAHHOE MPOESKTUPOBAHUE JTUHUHU TIEpe- OIIK-1,
3JIEKTPOMAarHUTHBIN naun B AWR Design Environment [K-2
aHAIM3 PACTIPENICTCHHDIX | pr, 4
uenei
8 KoMmiptorepHble IIpuMeHeHre HHTETPUPOBAHHBIX CUCTEM MOJICIIUPO- 4 OIIK-1,
CHUCTEMBI Banusi (AWRDE) u usmepennst (LabVIEW) I1K-2
IIPOEKTHPOBAHUSA C Hroro 4
BCTPAaUBaHHUEM PEATbHOTO
obonekTa (Hardware in
Loop (HIL))
Hroro 3a cemectp 16
8. IIpakTHYeckue 3aHATHA (CEMUHAPDI)
HaumeHoBaHue npakTUYECKUX 3aHATUHN (CEMHUHApOB) IpuUBeIeHO B Tabiuue 8.1.
Ta6muia 8.1 — HaumMeHoBaHUe MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 =
3 S 5
& = 5
Ha3Banus paznenos HaumeHoBaHue NPAaKTUYECKHUX 3aHATHIH (CEMHHApOB) | 2 & &5
S 2, S
> Sz
o Q Z
= S
3 cemecTp
1 Knaccudukanus 3HAKOMCTBO ¢ UHTEp(EHCcOM U OCHOBHBIMHU BO3MOXK- 4 OIIK-1,
CUCTEM KOMIIBIOTEPHOIO |HOCTAMU cucteM npoekruposanuss AWRDE u [1K-2
npoektupoBanust POC. LabVIEW.
[Ipob6neMbl coBpeMEHHBIX Hrtoro 4
CKII POC
3 Dnexrpuueckuii pacuer |Hccnenoanne BAX u BOX uneprmonHoi u 6e3bl- 4 OIIK-1,
HEKAY3AIbHBIX, HEPLMOHHOW MOJIETN JUO0Ia [IK-2
HEHHBAPUAHTHEIX 1 Vitoro 4
JPYTUX LETen co
CJIO’)KHOCTSIMH B
CXOUMOCTHU
4 KomnbroTepHblil aHanu3 | AHanu3 yyBcTBUTENbHOCTH AUX 1os10coBoro 4 OIIK-1,
YyBCTBUTEIBHOCTH (buIbTpa Ha COCPEAOTOUCHHBIX AEMEHTaX OT UX HO- [IK-19,
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AJIEKTPUUYECKUX LIeTIeH MHUHAJIOB. [ToArOTOBUTH TIOIPOOHOE OMHcaHue (METO- T1IK-2
JTUYECKUE YKa3aHUs) TI0 MMOCTPOSHUIO CXeMBbI (DHUIBTpa
Y IPOBEACHUIO aHAJN3a YYBCTBUTEIHHOCTH.
Hroro
7 Cunte3 u ontuMu3zanus | CUHTE3 M ONTHUMHU3ALUS TT0JIOCOBOTO (DUIIBTpa- OIIK-1,
nernei. [Tpobaemsr KonTponsnas pabora mo paznenam 1 u 2. [1K-2
CTPYKTYPHOTO CHHTE3a Hroro 4
Hernen
Hroro 3a cemectp 16

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

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIHHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIIH
3 3 g
Q =a=t
o S O =
Buaer caMmocToATENBHON = > O
HazBanus pasnenos = T & = @®opMBI KOHTPOJIS
6 [ = O
padoThI L s 2
= g =
a o 2
= S
3 cemectp
1 Knaccugukanus cuctem | [IpopaGoTka JIEKIHOHHOTO 4 |OIIK-1, |Tect, Ox3ameH
KOMIIBIOTEPHOTO Marepuaia [K-2
npoextuposanus POC. Hroro 4
[IpoGreMbl COBpeMEHHBIX
CKII POC
2 [IpoGnembl KauecTBa [IpopaboTka JIeKIIMOHHOTO 4 |OIIK-1, |Tect, Ox3ameHn
MOJIeNEH s Marepuasa T1IK-2
BpeMeHHbIX CAIIP
COBpeMe C Wroro
3 Dnexrpuueckuit pacuer |[IpopaboTka JIEKIHOHHOTO OIIK-1, |Tect, Ox3ameH
HEKay3aJIbHBIX, Marepuaia [IK-2
HEHHBApUAHTHBIX 1 Virtoro 4
JPYTUX LeTen co
CJI0)KHOCTSIMM B
CXOJMMOCTHU
4 KomnbrotepHslit ananu3 |Iloaroroska k mpaktuye- 8 |OIIK-1, |Oryer no naboparopHOii
YyBCTBUTEIBHOCTH CKHUM 3aHSATUSAM, CEMUHA- IIK-19, |pabote, OTUeT MO NpaKTH-
BIEKTPUYECKUX LIETIECH pam [K-2 YECKOMY 3aHATHIO, TecT,
OdopmieHne 0T4ETOB IO 4 Jk3aMEH
JabopaTOpHBIM paboTam
Hroro 12
5 YucneHHbIN [ToaroroBka Kk npaxkTuye- OIIK-1, |Oruer no nabopaTopHOi
3JIEKTPOMArHUTHBIN CKHM 3aHATHUSIM, CEMUHA- [1K-2 pabore, Pacuernas pabora,
aHaJIU3 paclpeaesieHHbIX |paM Tecrt, Dx3ameH
rneu
Tete [IpopaboTka JIeKIIMOHHOTO 4
Mmarepuaia
OdopmieHre OTYETOB IO 12
JabopaTOpHBIM paboTam
Hroro 20
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6 DIeKTpOTEIIOBOM [ToaroroBka kK mpakTuue- 2 |OIIK-1, |Tect, Dx3amen
pacdeT JIEMEHTOB U CKHUM 3aHATHUSIM, CEMUHA- [K-2
1eneu pam
[IpopaboTka JIeKIIMOHHOTO 3
MaTepuana
HUtoro 5
7 Cunres u ontumuszauus | IlogroroBka k npaktuue- 8 |OIIK-1, |KoutponbHas pabota, Pac-
nerneit. [Ipodaemsr CKHM 3aHSITHSIM, CEMHHA- IIK-2, yeTHas padota, Tect, Dk-
CTPYKTYPHOI'O CUHTE3a pam [IK-19 3aMEH
e
nene [TpopaboTka JIEKITMOHHOTO 3
MaTepuana
[ToaroroBka Kk KOHTPOJIb- 12
HBIM paboTam
Hroro 23
8 KomMmbrorepHbie [TpopaboTka JIEKIMOHHOTO 2 |OIIK-1 Koncnekr camonoaroros-
CHUCTEMbI IPOEKTUPOBAHUS | MaTepHalia KU
BCTpaMBaHHEM
¢ BCTpauBaHHC Hroro 2
pealbHOTO 00BbEKTa
(Hardware in Loop (HIL))
Hroro 3a cemectp 74
IloaroroBka u caaya dK3a- 36 OK3aMeH
MEHa
Hroro 110

10. KypcoBoii nmpoekT / KypcoBasi padota
TpynoeMKoCTb ayTUTOPHBIX 3aHATUH U (GOPMUpPYEMbIE KOMIIETEHIIUN B paMKaX BBINOJIHEHUS Kyp-
COBOTO MPOEKTa / KypcOBOM paboThl pencTaBiieHbl Tadmuie 10.1.
Ta6muma 10.1 — TpymoeMKoCTs ayIMTOPHBIX 3aHATHN U (POPMUPYEMbIe KOMIIETEHIIMY B PAMKaX BBITTOJHE -
HUSI KypCOBOTO MPOEKTa / KypCcOBOM pabOThI

g v
= 2 E
2 = =
Z > 5
HanmenoBanue ayquTOpHBIX 3aHATUI s =
© E
= 2 s
a o' 2
= o
3 cemecTp

CocraBieHHne TEXHUYECKOTO 3aJJaHHs Ha KypCOBOE MPOEKTHUPOBa- 2 OIIK-1, ITIK-19,

Hue. [IpoBeneHre aHaTUTHIECKOro 0030pa 1Mo TeME ITPOeKTa [1K-2

PacueT u npoekTpoBaHUE TOMOJIOTUU PUIBTPA

Co3nanue monenu ¢uistpa B cpene AWR DE.

BeinonHeHye 31eKTpoAMHAMUYECKOTO pacyeTa MoJ0CKOBOTO

¢wbTpa (aHaNM3 pacrpenesieHus ITIOTHOCTH TOKa U HAIIPSHKEHHO-

CTH SJIEKTPUYECKOTr0 MOJIs). 3aluTa padoThl

Hroro 3a cemectp 8

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:
— IIpoektupoBaHue CUCTEMBI IEpEAYN CUTHAJIA
— IlpoextupoBanue HUIbTpa Ha CBA3aHHBIX JTMHHUIX
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11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3amura KypcoBBIX MTPOCK- 10 10
TOB / KYpCOBBIX paboT
KonTposasnas padota 5 5 5 15
Otuer o naboparopHoii 10 10 20
pabore
Pacuernas pabota 10 10 20
Tect 5 5
Hrtoro makcumyM 3a nepu- 15 25 30 70
on
OK3aMeH 30
Hapacraromum utorom 15 40 70 100
11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIC TOUKH
bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMasbHOU cyMMbI OaioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

NroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85-89 B (o4ens xoporiio)
4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJIETBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (HeynoBIETBOPUTENBHO)
3a4TEHO)

CornacoeaHa Ha noprane Ne 39439 11




12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. OcHOBbI aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS PAIMODJIEKTPOHHBIX YCTPOMCTB (4acTh 1)
[OnexrponHslil pecype]: YuebHoe mocobue / Komorpusos B. A. — 2012. 120 c. - Pexum nocryma:
https://edu.tusur.ru/training/publications/1390 (mata oOpamenwus: 16.07.2018).
2. OcCHOBBI aBTOMAaTU3MPOBAHHOIO MPOEKTHPOBAHUS PATMOAICKTPOHHBIX YCTPOUCTB (4acTh 2)
[OnexkTponHbIil pecype]: YueOnoe mocobue / KomorpusoB B. A. — 2012. 132 c. - Pexum nocrymna:
https://edu.tusur.ru/training/publications/1391 (nara o6pamenus: 16.07.2018).

12.2. lonostHUTEILHAS JIUTEPATypa
1. KommbproTepHoe MoaenupoBaHue mnpoieccoB B POC [DnexkrponHHsbIid pecype]: YueObHoe moco-
oue / M. H. PomanoBckwuii - 2016. 101 c. - Pexxum mocryma: https://edu.tusur.ru/publications/5916 (mata
obpamenus: 16.07.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHUYEeCKH e MOCO0Uus

1. TIlpumeHeHwe UHTErpUpOBaHHBIX cucteM MozaenupoBanus (AWRDE) wu wusmepenus
(LabVIEW) [DnekTpoHHBIi pecypc]: MeToauveckne yka3zaHHUs 11O BBITOJIHEHHIO Ja00paTOpHOM paboThI /
Aptumes C. A. — 2018. 10 c. - Pexxum nmoctyna: https://edu.tusur.ru/publications/8121 (mata oGpare-
Hus: 16.07.2018).

2. KowmmsiotepHoe npoektupoBanue POC [DnexTpoHHBIH pecypc]: YueOHO-METOANYECKOoe Mo-
cobwue Mo NMpaKTUYECKON U caMOCTOsTeNIbHON padoTe cTtyneHToB / AptuiieB C. A. — 2018. 69 c. - Pexxum
nmoctyna: https://edu.tusur.ru/publications/8306 (nara obpamenus: 16.07.2018).

3. KomnbrorepHoe npoektupoBanre POC [DnekTpoHHBIN pecypc]: YUeHO-MeToAMYeCKoe MOCco-
Ove 1o BBINOJIHEHUIO KypcoBoro mpoekra / AptumeB C. A. — 2018. 38 c. - Pexum pgocryma:
https://edu.tusur.ru/publications/8275 (nara obpamenus: 16.07.2018).

4. OnmnpeneneHre MOTOHHBIX MapaMETPOB MHUKPOIIOJIOCKOBOW JMHUM Tiepenadd [DIeKTPOHHBIN
pecypc]: Metoauueckue yka3aHUs K BBITIOJTHEHHUIO JTaOOpaToOpHOW M caMocTosTeNbHOW paboTel / C. A.
AptumeB - 2018. 7 c. - Pexxum npoctyma: https://edu.tusur.ru/publications/8088 (mara oOpareHus:
16.07.2018).

5. Tloctpoenue u aHanu3 QUILTPa HU3KUX YACTOT [ DIEKTPOHHBIN pecypc]: Meronudyeckue yka-
3aHMS MO BBHINOJHEHUIO JlabopatopHoil padotel / C. A. AprtumeB - 2018. 15 c¢. - Pexxum moctyma:
https://edu.tusur.ru/publications/8123 (mara obpamenus: 16.07.2018).

6. ABTOMaTHU3MpOBaHHOE TNpoeKkTHpoBaHue JuHHHM Tepegaddn B AWR Design Environment
[DnexTpoHHBIH pecypc]: MeTtoaudeckue yka3aHusl IO BEITIOTHEHHIO JIabopaTopHOo# pabotel / C. A. ApTH-
meB - 2018. 12 c¢. - Pexum npocryna: https://edu.tusur.ru/publications/8124 (mata oOpamieHus:
16.07.2018).

12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIMI0B

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINAOB MIPEAOCTABISIOTCS B (OpMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 37J0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUDTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. http://www.eurointech.ru/education/selftraining/awr mwo/ (Ypoku [uisi HauuHaOmUX /
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EBpouHTEX - perieHust it IPOU3BOCTBA IICKTPOHUKH)

2. http://www.awrcorp.com/ru (Caiit xkomnanun AWR — mpeanpusatus mo pa3paboTke Mmpo-
IPaMMHBIX MTPOAYKTOB, MPEIHA3HAUCHHBIX I aBTOMATH3AIMH TPOCKTUPOBAHUS BBICOKOUACTOTHBIX 3JICK-
TPOHHBIX YCTPOKNCTB).

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh Mupopmannonssie, cnpaBouyHble 1 HOpMaTUBHBIC
0a3sel qagubeix onommorexu TYCYP

13. MartepuajibHO-TEXHUYECKOE o0ecneyeHue QMCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHOU aTTECTALMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITBIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3JieiaM TUCIUIUINHEI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHoOe ofecreyeHne A1 NPAKTUYEeCKUX 3aHATHI
YuebOnas nmadoparopus paguodaekTporuku / Jlaboparopus I'TIO
yueOHast ayuTOpusl ISl IPOBEICHHS 3aHITUH PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs s TIPO-
BEJICHUS 3aHATHI 1a00paTOPHOTO THMA
634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 407 ayn.
Ornucanune UMeroIerocs 000pyI10BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- KommyTtatop D-Link Switch 24 port;
- Komnbrotepst kinacca He Hmke [IDBM INTEL Celeron D336 2.8TT 1. (12 mT.);
- Bomst™meTp B3-38 (7 mit.);
- 'enepatop curnanos cneruansHoi popmer AKUIT I'CC-120 (2 mT.);
- Kponmreiin PTS-4002;
- Ocummnorpad EZ Digital DS-1150C (3 mir.);
- Octmmnorpag C1-72 (4 mrT.);
- TeneBu3op niua3MeHHbIH Samsung;
- lludposoii rereparop curnanoB PCC-80 (4 mt.);
- Hudposoii ocmmiorpad GDS-810C (3 mit.);
- ABTOMaTH3UPOBAaHHOE TAOOPATOPHOE MECTO IO CXEMOTEXHUKE U pagnoaBTomMaTuke (7 IiT.);
- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBarens.
[IporpamMmHoe obecnieueHue:
- 7-Zip
— AWR Design Environment
— Google Chrome
— LibreOftice
— Microsoft Windows
— PTC Mathcadl3, 14

13.1.3. MaTepuaJibHO-TeXHHYECKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaToOpHbIX padoT
VYuebnast naboparopus paauosnektponuku / Jlaboparopus I'TIO
ydeOHast ayuTOpus ISl IPOBENCHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA
634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, 1. 47, 407 ayn.
Onwucanue uMeroierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
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- Kommyratop D-Link Switch 24 port;

- Komnsroreps! kinacca He Hike [I9BM INTEL Celeron D336 2.81Tm. (12 mT.);
- BonstmeTp B3-38 (7 mit.);

- I'eneparop curnanoB cneruanbHO Gopmbr AKUIT I'CC-120 (2 mt.);

- Kponmreiin PTS-4002;

- Ocmmmnorpad EZ Digital DS-1150C (3 mt.);

- Ocummnorpag C1-72 (4 mr.);

- TeneBu3zop miazMeHHbI Samsung;

- Hudporsoii renepatop curnanoB PCC-80 (4 mT.);

- Hudposoii ocrmmiorpad GDS-810C (3 mT.);

- ABTOMaTH3UpOBaHHOE Ta0OPATOPHOE MECTO IO CXeMOTEXHUKE M pain0aBTOMaTuKe (7 MIT.);
- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

7-Zip

AWR Design Environment
Adobe Acrobat Reader
Google Chrome
LibreOftfice

Microsoft Windows

PTC Mathcad13, 14

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIC KIIacChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 ayz.

CocTtaB 0060pyI0OBaHHS:

- yueOHast mebOernb;

- koMmnbroTepsl Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOJIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaroT IOCTYI B AJICKTPOHHYIO WH-
(dopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepI/IaJILHO-TeXHI/I‘IeCKOC o0ecneyeHue AUCHUIIVIMHBI JIS JIMI ¢ OrPAHUYCHHBIMH

BO3MOKHOCTAMMU 310POBbSI U HHBAJIU10B

OcBoeHUE MUCHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHJIAMHU
OCYIIECTBIIIETCS C UCTIOJIB30BAHUEM CPECTB O0YUEHHUS OOIIETO U CIICIIMAIbHOTO Ha3HAUCHUSI.

[Ipu 3ansTHSAX C OOYUAIOMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO UCIIOIB30BAHUE 3BYKO-
YCUJIMBAIOIIEH armapaTyphbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUYECKUX CPEACTB MpUeMa/epeaa-
9r yaeOHO nH(OPMAITUU B TOCTYITHBIX (hOpMax, MOOMILHOM CUCTEMBI TIPETIOIaBaHus JIsT 00yJarOIIIXCS
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CHCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOM 3aHUMAIOTCS
oOydJaroniecsi ¢ HapylIeHHEM CllyXa, 000py/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. Jlna kakux o0beKkTOB cnpaBemuBa dhopmyna u(t) = h(t)*x(t) (mpeobpazoBanue curHama 0ObeK-
TOM U(t) MOXXHO BBIUMCIIHTH KaK CBEPTKY UMITyJIbCHON XapaKTepUCTHUKU 00BheKTa h(t) ¢ BXOTHBIM CHUTHA-
oM x(t))?

a) HenuneitHbie 371€MEHTHI;

0) JItoObie OOBEKTHI;

B) TonbKO ABYXIOJFOCHBIE 2JIEMEHTHI;

r) JIuHelHbIe 2IEMEHTHI.

2. Mopienu 1o BOIUIOUICHUIO KIACCU(PUIIMPYIOTCS Ha:

a) AOGCTpaKkTHBIE U peajbHbIE;

0) CraTtndeckue U TUHAMHYECKHE,

B) [IpocThie u croxHbIE;

r) [lo3HaBaTenbHbIC U TparMaTUYECcKue.

3. BOJIBIIMHCTBO COBPEMEHHBIX MOEIICH HEJIMHEWHBIX 3JIEMEHTOB CTPOSITCA KaK KBa3HCTaTHUYe-
ckue. Uto 1o 3HAUUT?

a) Mogienb yunuThIBaeT CTaTHUECKOE HAaKOIIEHUE 3apsiia. MoKeT MOJeTupoBaThCsl KBAHTOBBIHN CKa-
YOK DHEPIUu.;

0) Monens siBnsieTCS TUHEAPU30BAHHOM JJISI TOYHOTO MAJIOCUTHAIILHOTO aHAJIH3a;

B) HenuHelinbie MO BBITIAIAT Kak SKBUBAICHTHBIE CXEMbl U3 HETUHEHHBIX MPOBOUMOCTEN U
€MKOCTEH.

ITpoBOIMMOCTH U3MEPSAIOTCS HA IOCTOSHHOM TOKE, @ EMKOCTH Ha TapMOHUYECKOM CUTHAJIE ITOCTO-
SHHOM amIuiuTyzpl. [lepexonHbie nmpoiecchl B MpUOOpe Mpu ITOM MO0 HE YUUTHIBAIOTCS, TM00 yUYUTHIBA-
I0TCSI KpaliHE YIIPOLIEHHO;

r) Moznenb 0CHOBaHa Ha pacyeTe MePEeXOAHOT0 Mpoliecca ONepaTOPHbIM METOOM C MOCIETYIOIINM
pa3OueHneM Ha JTUHEHHYI0 U HEJIMHEHHYIO MOACXEMBI JJIs aHalIM3a B YaCTOTHOM M BO BPeMEHHOH o0ma-
CTH COOTBETCTBEHHO.

4. Cumynsitop B CAIIP — 3710...

a) MeToJ cTpyKTYpHOTO CHHTE3a JIEKTPUUYECKOH 1IeTH;

6) Crioco6 mapaMeTpruIecKoro CHHTE3a HOMUHAJIOB 3JIEMEHTOB IIETIH;

B) Monynb, npeiHa3HaYeHHbIN A BU3yalu3aluy ABM)KEHUS TUHAMUYECKUX MOJENEH AJIeKTpo-
MEXaHUYECKUX CXEM;

') QJITOPUTM, TO3BOJISIOLINI pacCuuTaTh HANPSHKEHHUSI U TOKU B JIFOOOM Y3JI€ MU BETBH JIEKTPH-
YeCKOM IIeTH Ha OCHOBAHWU M3BECTHBIX TPAHUYHBIX YCIOBUN (BXOIHBIX HANPSHKEHUHM WM TOKOB, HATIPS-
KEHUHN TTUTAHUS U Jp.).

5. Jlns peleHus Kakux ypaBHEHUH NCIOIb3YI0T MeToll HeroToHa?

a) JINHEeHBIX;

6) OObIKHOBEHHBIX TU(HEepeHIINATBHBIX;

B) JuddepeHnmanbHbIX B YaCTHBIX TPOU3BOIHBIX;

r) HenuHeHbIX.

6. UTo Takoe 4yBCTBUTEIBHOCTD MIEKTPUUECKON Lenun?

a) CBOICTBO 1IENM U3MEHATH CBOM I1ApaMETPhI C TEUEHUEM BPEMEHH;
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0) OTHoOIIIEHNE OTHOCHUTENBHOTO U3MEHEeHHs mapameTpa 1enu OF(x) = AF(x)/F(X) Kk oTHOCUTENh-
HOMY U3MEHEHHIO TTapaMeTpa 3JIEMEHTa;

B) CiocoOHOCTh MPUHUMATH CUTHAJIBI MAJIOM MOIITHOCTH Ha (OHE IIyMa;

r) OTHOIIEHHE KOIMYECTBA PEaKTUBHBIX AIEMEHTOB K O0IIeMY KOJTHYECTBY JIEMEHTOB LIETIH.

7. Kakoe BbICKa3bIBaHUE HanbO0JIee TOUHO OTIPEIEIISIeT MOHIATHE «KMOJIEIb)?

a) HavanpHbIi 3aMbIcen OyayIero o0beKTa;

6) Tounast Konusi OpUrHHaia;

B) OpurnHasl B MUHHATIOPE;

r) O6pa3 opuruHana c Haudosee NPUCYIIUMHI CBOICTBaMHU.

8. KakoB mpaBWIbHBIN MOPSI0K ACHCTBUI MPHU MATEMATUYECKOM OMMCAHUU CUCTEMBI C IOMOIIIBIO
COOTBETCTBYIOIIMX MPOTPaMMHBIX CPEACTB?

a) OnucaHue apryMeHTa - onucanue pyHKIuM - OMMCaHUE MOCTOSHHBIX;

6) Onucanue QyHKIMIA - ONMCAHUE TIOCTOSHHBIX - OMMCAHUE APTYMEHTA;

B) Onucanue QyHKIUH - OMMCaHUE apTyMEHTA - OMKMCAaHUE TTOCTOSIHHBIX;

r) Onycanue MOCTOSHHBIX - OMMCAHUE APTYMEHTA - ONMCcaHue (PYHKIUH.

9. UTo Ha3bIBAIOT KPAECBBIMU YCIOBUSIMH JIJII CUCTEMBI YPABHEHU MaTEMaTUYECKOW MOJETHN?

a) YcnoBus, HajaraemMble Ha (DyHKIHUIO;

0) YcioBus, HaylaraeMble Ha MPOU3BOTHBIE HCKOMOU (PYHKITUH;

B) YCIIOBHS ISl OTPAaHUYCHUS KOTMYECTBA MapaMeTpoB PYHKIIUU;

r) YcinoBusi, HakJIaJpIBa€Mble Ha TPaHUIIE UCCIIeTyeMOoi 00JacTH U B HayaJlbHbIII MOMEHT BpeMe-
HU.

10. Yto Takoe mpoeKTupoBaHue?

a) [Ipouecc co3nanus B 3aJaHHBIX YCIOBHSX ONKCAHUS HECYIIECTBYIOLIET0 0OBeKTa Ha Oase mep-
BUYHOM OIMMCAHUS;

0) IlepBoHavaabHOE OMUCaHUE OOBEKTA POCKTUPOBAHMS,

B) Co3nanue (pyHKIIMOHATBLHOTO MakeTa 0e3 yueTa pe3yJIbTaTOB MEPBUYHOTO MOJICTUPOBAHNS,

r) [Iponecc npeoOpa3oBaHMs UCXOJHOTO OMUCAHUS OOBEKTa B KOHEYHOE ONKCAHNE Ha OCHOBE BBI-
MOJTHEHUSI KOMILIEKca paboT UCCIIeI0BATeNbCKOr0, pACUETHOTO U KOHCTPYKTOPCKOTO XapaKkTepa.

11. B uem 3akiro4aercsi CyIHOCTh KOMIIBIOTEPHOTO MOJIEIMPOBAHMSI CUCTEMBI?

a) B co3manum KOMIbIOTEpHOW aHMMALMK WM CXEMbI, YYUTHIBAIOLIEH rabapuThl CUCTEMBI U €€
OCHOBHBIC IMHAMHYECKUE U CTATUYECKHE XapaKTEPUCTUKH;

06) B cozmanum MHTEPAKTUBHOTO CIHMCKA PACUETHBIX MAPAMETPOB CHUCTEMBI, C BO3MOXKHOCTBIO MX
U3MEHEHHUs ISl HAOJIOACHUSI U3MEHEHHMI COCTOSHUS CHCTEMBbl B 3aBUCHMOCTH OT TNOBEICHHUS T€X WIIH
MHBIX [1apaMeTPOB, a TaK K€ CO3aHUN KOMIBIOTEPHOI aHUMAIMH MOBEIECHUSI CUCTEMBI C YUETOM peaib-
HBIX COCTOSHHIA;

B) B co3ganuu cuctembl MaTeMaTHYeCKUX ypaBHEHUH, ISl pacueTa pe3yibraTa (yHKIIMOHUPOBA-
HUSI CUCTEMBI;

r) B cozmanum koMmbIOTEpHOM MporpaMmMbl (TIakeTa MporpaMM), OTHMCHIBAIOIICH TTOBEICHHUE dJie-
MEHTOB CHUCTEMBI B Ipolecce ee¢ (YyHKIMOHUPOBAHMS, C YUETOM HMX B3aUMOACHUCTBHS MEXIy co00i ¢
BHEIIHEH cpenoil, a Tak e Cepuy BHIYUCIUTEIbHBIX SKCIIEPUMEHTOB.

12. Mozens n0/KHA YYUTHIBAaTh HanOoIee CyIeCTBEHHbBIE CTOPOHBI UCCIIEyeMOro 00beKTa U OT-
pa)katb €ro CBOMCTBA C MPUEMIIEMON TOUHOCTHIO. DTO ONPEACIICHUE. ..

a) [Ipunuuna cucteMHOCTH;

0) [IpuHIIMITa YCTOWYNBOCTH;

B) [IpuHIMna ynpoumeHHoCTH;

r) [IpuHIuna agekBaTHOCTH.

13. Yto Takoe napaMeTpsl CUCTEMBI?

a) BenuunHbl, XxapakTepusyrolue 3HepreTuueckoe Wik nHGHOPMAIMOHHOE HAIMIOJHEHUE JJIEMEHTa
WY TIOZICUCTEMBI,

0) CBoiicTBa IIEMEHTOB OOBEKTA;

B) BenuuuHel, KOTOpbIE BHIPAYKAIOT CBOMCTBA CUCTEMBI WIIN €€ YaCTH, MU OKPYXKAIOLIEH cpebl;

r) Hu onuH U3 nepedrcieHHbIX BAPUAHTOB HE SIBJISIETCS BEPHBIM.

14. TIpu >IEeKTPOTEIUIOBOM pPACUeTe HCIOJB3YIOT 3JIEKTPHUYECKUE aHAJIOTH TEIUIOBBIX BEIWYHH,
HanpuMep, TEIIOBOE conpoTuBieHne RO 3amemaror Ha snekTpuyeckoe conpoTubieHue R.
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Kakoii aHa0r UCNONb3YIOT )1 3aMELEHUs pa3HOCTH TemrepaTtyp AT?

a) HanpspkeHHOCTD AekTpudeckoro moiis E;

0) Pasnocts norenimanos U;

B) Tok I;

r) 3meHeHne anexTpuueckoro conportusieHus A R.

15. Kakoit uactpyment B CAIIP AWR Design Environment mo3BosisieT pacCUYuThIBaTh JTHHUH C
pacnpeneneHHbIMU TapaMeTpamu?

a) *TXLine;

0) IFilter;

B) Microwave office;

r) Optimize .

16. Kakoit 3 MeTo/10B pacuera Iernel 1Mo NoCTOSHHOMY TOKY He MpUMEHsIET 3akoHOB Kupxroda?

a) MertoJ HerocpeACTBEHHOTO MTpUMEHEHHs 3akoHOB Kupxroda;

6) MeTon KOHTYPHBIX TOKOB;

B) MeTroz y3/10BbIX IOTEHIIUAJIOB;

r) TepainoHHBIN METO/I.

17. Kakol MeTOA NCIONB3YeTCs ISl CHMYJISIUN HEJTMHENHBIX CXeM?

a) MeTo/1 KOMIUIEKCHBIX aMILTUTY]I,

6) MeTo/1 MOKOOPIMHATHOTO CITYCKa;

B) Meton TarapuHoBa;

r) Meron rapmoHnYecKoro 6anaHca.

18. CymHOCTh Kakoro Metofa GopMylIMpyeTcs TaK: cXxema pa3OuBaeTCs Ha JABE MOJICXEMBI — JIU-
HeiHyI0 (MHEpPIIMOHHYIO) U HeJIMHEeHHYIo. JInHeliHas cxema aHaM3UPYeTCss B YaCTOTHOM 00J1acTH, HeMu-
HeiHasi — BO BpeMeHHOM. Eciii pe3ynbTaThl HE COBNAAIOT, BBIMOJIHIETCS UTEPALIMOHHBIN TOBTOP aHAJIN3a

a) Metox pemieHust HEMMHEWHBIX AU(ddepeHnanbHbIX ypaBHEHUH B pa3HOCTHOM (opme pexyp-
CHBHO BO BPEMEHHOI 001acTH;

6) MeTo/ KOMIUIEKCHBIX aMIUTUTY;

B) Meton Hrrotona-Padcona;

r) Meron rapmoHn4ecKkoro 6anaHca.

19. Yto Takoe mapamMeTpuyeCKuid CHHTE3?

a) Onpenenenne quana3oHOB 3HAUEHUM BapbUPYEMBIX IAPAMETPOB, BBIXOJ 3a KOTOPBIE B IIPOLEC-
ce ONTHMU3ALINHU 3aPeIaeTcs;

6) IIponecc co3nanust MPUHLIUIHATIBLHON CXEMBI € 33JJaHHBIM KOJTMYECTBOM I1apaMeTPOB;

B) ABTOMAaTHU3MPOBAHHBIN WM aBTOMAaTUYECKUM CUHTE3 CTPYKTYPHOHN WIIM NMPUHITUITHATIBHON CXe-
MBI LI€NIU WK yCTPOUCTBA;

r) ABTOMaTU3UPOBAaHHBIA WJIK aBTOMAaTHYeCKU BBIOOp MapaMeTpoB IenH, 00eCreurnBaoIuX BbI-
MOJTHEHUE TEXHUYECKUX TPEeOOBaHMI K HEHl.

20. ABTOMAaTH3MPOBAHHBIN CHHTE3 KaKMX IeNel AoCTyneH Ha aaHHblii MoMeHT B AWR Design
Environment?

a) JIuamii 3a0epIKKH;

6) KBagpaTypHBIX MOIYIATOPOB U IEMOIYIISITOPOB;

B) Ycuurenei;

r) JINHEHHBIX YaCTOTHBIX (PUIBTPOB U

COTJIACYIOIIUX IETEH.

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI
DK3aMeHaIMOHHbIE OWJIETHI CoJepkKar JBa Bompoca. bunetsl hopMupyroTcss myreM KOMOWHAIIUU
BOITPOCOB M3 KOHTPOJIBHBIX paboT

14.1.3. Bonipocbl Ha cAaMONOATOTOBKY
Cumymsiius TMHEHHBIX [eNel ¢ UCIOJb30BaHUEM MPOCTHIX AHATIMTUYECKUX MOCIIEH.
Cumynsiust HeTIMHEHHBIX 1IeTeid MeTOJJOM TapMOHUYECKOro OanaHca.
CrpykrypHnbiii cunte3 cxem B CAIIP AWRDE
[IporpammupoBaHue THOKMX CPEACTB U3MepeHus ¢ mpuMeHeHueM LabVIEW.
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14.1.4. Tembl 0IPOCOB HA 3aHATHAX
Knaccudukanus monenei
JIuHelHbIE U HEMUHEWHBIE MOJETU
CaoiicTBa Moaeien
KBasucraruueckue (QS) u nexkBazuctarnueckue (NQS) HenuHeHbIE MOJEIN

14.1.5. Tembl KOHTPOJILHBIX pPadoT

KontponbHnas padora Nel

Ocob6ennoctu cumyisiiuu POC Ha ypoBHE CTPYKTYPHBIX CXEM.

BosMokHoCTH 110 aHanu3y pacnpeneneHHbix cTpykTtyp B AWR DE.

JIBYyXTIOIFOCHBIE JIMHEWHBIE SJIEMEHTHI U UX MOJIEIH.

Mozenu 4eTbIpeXIOIOCHBIX JIEMEHTOB /ISl UCIIOJIb30BaHUSI Ha YPOBHE MOJAEIUPOBAHUS CTPYK-
TYPHBIX CXEM.

[TostHBIE MOJIENIN YETHIPEXTIOIKOCHBIX 3JIEMEHTOB.

bespiHepLIMOHHAs HENMHENHHAs MOJIENb JUOAA.

Henunelinpie MOJEIN pEaKTUBHBIX YJIEMEHTOB.

HenuneliHo-nHEpLMOHHAS MOJIENb TUOJA.

[Tpocreiiast Ge3pIHEPLIMOHHASI HETMHEHAsI MO/IEb TPAH3UCTOPA.

Henuneitno-uHepunonHas MoJienb TpaH3uctopa J6epca-Mora.

Mogens 6unonsproro tpansuctopa ['ymmens-Ilyna.

Henunelino-unepunonHas moaeins tpansucropa JFET.

KontponbHas pabora Ne2

Knaccugukamus cumyisaTopos.

Henunelinpie CUMYISTOPBI U UX IPUMEHEHUE.

CuMysauus JIMHEHHBIX LENEH 110 TOCTOSIHHOMY TOKY.

Cumynsnus JMHEWHBIX LEeNel ¢ yueToM peakTUBHOCTH.

Knaccugukarys HelMHEeHHbIX CUMYIISTOPOB.

Cumynsuust HeIMHEHHBIX 1eTel 10 MOCTOSHHOMY TOKY.

CuMysanus nepexoiHbIX IPOLECCOB B HEITUHENHBIX LIETISAX.

CX0AMMOCTh aJITOPUTMOB HETMHEWHON CUMYJISILIUU.

Merton rapMOHUYECKOro OasiaHca.

MeTtoa MHOTOCUTHAIBHOT'O TaPMOHUYECKOr0 OajaHca.

KonTposnbhas padora Ne3

Pa3HoBUAHOCTH CHHTE3a LIETIEH.

Yro HEoOXomuMMO 3a7aTh, YTOOBI ONpEAEIUTh 337ady aBTOMATU3MPOBAHHOIO MAapaMETPUUYECKOTro
cuHTe3a?

Kak MoxHO chopMupoBarh 1€ ONTUMUA3ALUU?

OcoOeHHOCTH 3aJJaHUS] BApbUPYEMBIX TapaMETPOB.

Yro Takoe rpaHUYHbIE YCIOBHS ONTUMHU3AIMH U KAKOBBI OCOOCHHOCTH UX BbIOOpa?

OcHOBHBIE ONITUMHU3ALIMOHHBIE AITOPUTMBI U KX OCOOCHHOCTH.

ABTOMAaTH3UPOBAaHHBIA CTPYKTYpPHBIM CHHTE3 KAKMX LIENEH Ha HACTOSALIMM MOMEHT PEaJM30BaH B
AWRDE?

OcHOBHBIE Pa3HOBUAHOCTH (PUIBTPOB, JOCTYIHBIE JJIS1 aBTOMAaTU3UPOBAHHOTO CTPYKTYPHOTO CHH-
te3a B AWRDE.

ANropuT™M aBTOMaTU3MPOBAHHOTO CTPYKTYPHOT'O CUHTE3a (PHIIBTPOB.

[Tpeobpa3oBaHue 4acTOTHI IPU CUHTE3€ (PUIBTPOB: YTO BBIMIOJIHAETCS HA 3TOM dTare?

Ha kakoii anemMenTHOI 6a3ze MoxeT ObITh cuHTe3upoBaH ¢GuinbTp B AWRDE?

OcobenHocTr cuHTE3a (GUIBTPOB HA PACIPEICTCHHBIX AIEMEHTaX.

OcHOBHBIE UCXO/IHbIE TTApaMETPhI AJIs pacueTa GpuibTpa.

OO0mue moaxoIbl K CHHTE3Y COMIACYIONIUX IIETICH.

Yro HYXKHO 3a1aTh, YTOOBI ONpPENENTUTh 3aJadyy aBTOMATU3MPOBAHHOIO CHHTE3a COINIACYIOLIEH
uenu?

14.1.6. Bonipochl Ha coOeceoBaHue
Ocobennoctu cumyrsiniuu POC Ha ypoBHE CTPYKTYpHBIX cxeM. [1oTHbIe MOJEN YeThIPEXITOIOC-
HBIX 3JIeMEHTOB. Bo3Mo)kHOCTH 110 aHanu3y pacnpeneneHHbix cTpykryp B AWR DE. Knaccudukanus cu-
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MyJISITOpOB. CUMYJISILMS NEPEXOAHBIX MPOLIECCOB B HEIUHEMHBIX LensaX. HennHeliHble CUMYIITOPBL U UX
npUMeHeHrne. MeTo1 MHOTOCUTHAJIBHOTO TapMOHHUYECKOro OanaHca.

14.1.7. Bonipochbl AJisl NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMUHAPaM
Osnakomiienue ¢ uarepdeiicom nporpammsl AWR DE.Co3nanue npocreiimeii cxemsl
[TpoektrpoBanue ¢puibTpa 1o 3aJaHHBIM apaMeTpaM U ONTUMU3ALMS €T0 XapaKTEPUCTUK
IIpuMeHeHrne aBTOMAaTU3UPOBAHHBIX U3MEPUTEIBHBIX CUCTEM I OKCTPAKLMK [1apaMeTpPOB MOJIEC-

JIEH 2JIEMEHTOB

14.1.8. Tembl pacyeTHbIX padoT
Cobpats npoctyto cxemy B AWRDE.
Paccuurats B cucreMe MathCAD umnynbcHbIe nepexoHble M YaCTOTHBIE XapaKTEPUCTUKH IPO-
CTEUILIEH LenH.
HccnenoBars 3aBUCHMOCTh KaueCTBA MOJICTMPOBAHUS OT ApaMETPOB CUMYJIISITOPA.
[TapameTpudecku CUHTE3UPOBATH CXEMY IO 33JJaHHOMY KPUTEPHIO.

14.1.9. Temb1 1a00paToOpHBIX padoT
[TocTpoenue u ananu3 GUIbTPA HU3KUX YaCTOT
Omnpenenenne NOrOHHBIX TAPaMETPOB MUKPOIOIOCKOBOM JTMHUM NTEpeiadn
ABTOMaTH3UPOBaHHOE MpoeKTUpoBaHue JTUHUM nepenadd B AWR Design Environment
[Tpumenenue nHTErpupoBaHHbIX cucteM MozenupoBanus (AWRDE) u uzmepenus (LabVIEW)

14.1.10. TemMbI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpoexTrpoBaHue CUCTEMBI NTEpeIaul CUrHajIa
PazpaboTka puiasTpa coCpeioTOUCHHOM CEICKITUU

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajgamM AJsd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUIA0B
I[J'ISI JijI ¢ OrpaHM4YCHHBIMH BO3MOXKXHOCTAMU 30POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_Ie 14.
Ta6m/ma 14 — I[OHOJ'IHI/ITCJ'II)HI)IC MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
300pPOBbA U MHBAJIWJIOB

Kareropun Buap! 1ONOTHUTENBHBIX OLIEHOUHBIX @DOopMBI KOHTPOJIS U OLIEHKU
00y4JaroLXCsl MaTepHasoB pe3yabTaTOB 00yUEHUs

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymeHusMu
ciyxa

C napymenussmu | CobeceroBaHue 1o BOIpocaMm K 3aueTy, | [IpenMyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMHUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIecTBEHHO AUCTaHIIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSITENIbHBIE PadOTHI, BOMPOCHI K METOJaMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCBMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe TMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYalOILIErocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHaJiaM Jisl JUI ¢ OTPAHUYEeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B
Ji M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSMH 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTynHas Gopma npesoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:
- B Ie4aTHOU (hopme;
- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;
— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;
— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHuUs BCIYX;

CornacoeaHa Ha noprane Ne 39439 19



- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. /11 TaKMX 00y4arommxcs MpeaycMaTpUBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— IPEe/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yNIBTATOB OOYYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAaHMYCHHUSAM HX 3[JOPOBBS U BOCHPUATHS HH)OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMH 3PeHust:

— B (hOpMe IITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

[Tpy HEOOXOMMMOCTH IS JIUIT C OTPAaHUICHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M HHBAIUAOB TIPOLIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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