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 A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Cucrembl KOMIIBIOTEPHOT0 NpoekTHpoBanns PIC

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

Hampanenue noaroroBku / cneruanbHOCcTh: 11.04.01 Pagnorexnuka
HanpaenenHocts (mpoduib) / cnenuanu3anvs: MUKPOBOJTHOBASI TEXHUKA U AHTEHHbI
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: CBUnKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaIMOTEeXHUKH
Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/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 Bcero aynuTopHbIX 3aHATUI 62 62 4acoB
5 CamocTosiTenbHas paboTa 82 82 4acoB
6 Bcero (0e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 3 cemecTp

Tomck 2018

CornacoeaHa Ha noptane N2 39440



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.

CBYuKP C. H. llapanroBuy
OKCIEPTHI:

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

Crapiumii npeno/aBareiib Kapeapbl
Paguo3JIEKTPOHUKH U CUCTEM CBS3U
(PCC) IO. B. 3enenenkas

JlotieHT Kadeapbl CBEPXBBICOKOUA-
CTOTHOW U KBaHTOBOW PaUOTEXHUKHU
(CBYuKP) A. 1O. TlonkoB
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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

Jucuunnuna «Cucremsl kommbioTepHoro mnpoektupoBanuss POC» (B1.B./IB.2.2) otHOcuTcs K
610Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTByOUMMHI AUCUUIUTMHAMH, (OPMHUPYIOIIMMU HavyajbHbIE 3HAHMS, SIBIAIOTCS: ABTOMa-
TU3UPOBAHHOE IPOEKTUPOBAHME AHTEHHBIX CHUCTEM, MareMaTHuecKkoe MOJEIMPOBAHUE paJAMOTEXHUYE-
CKHMX YCTPOMCTB M CHCTeM, MUKpPOBOJIHOBasI TEXHHKA, [I[pOEKTUPOBAHME IEMEHTOB U YCTPOMCTB paauo-
cBsi3u, CXeMOTEXHUKA aHAJIOTOBBIX PaJMO3JIEKTPOHHBIX (DYHKIIMOHAJIBHBIX YCTPOMCTB, YCTpONCTBa TeHe -
pupoBaHUs U GOPMHUPOBAHUS IU(PPOBBIX CUTHAJIOB.

[Tocnenyromumy AUCHUIUTMHAMU SBISIOTCS: 3allMTa BBIMTYCKHOW KBAIM(UKAIIMOHHONW paloTHI,
BKJItOYasl MOATOTOBKY K MPOLIEYpe 3alUThI U MIPOLEAYpY 3aluThl, [IpeaiuniomHas npakTuka.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Ipornecc n3ydeHus QUCIUIUTMHBI HATIPaBJieH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITHI:

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

— TIK-2 cntocoGHOCTBIO BBHIMOIHATE MOACTUPOBAaHIE OOBEKTOB U MIPOIIECCOB C IENIbIO aHATN3a
ONTUMH3AIMH UX TapaMETPOB C HMCIIOIb30BAHUEM HUMEIOIIUXCS CPEACTB MCCIEIOBAHMM, BKIIIOYAsl CTaH-
JAPTHBIE MMAaKEThl MPUKIAIHBIX TPOrPaMM;

— TIK-19 cioco6HOCTBIO pa3pabaTeiBaTh y4eOHO-METOANYECKHE MAaTepUaIIbI s 00yJarOIuXCst
110 OTAETHHBIM BHJIAaM Y4E€OHBIX 3aHATH;

B pe3ynbraTe u3ydeHus JUCIUILIMHBL 00Y4aIOLIUICs TODKEH:

— 3HAThb OCHOBHBIC (PyHKIMHU U BO3MOKHOCTH, HocTynHble B CAIIP AWR Design Environment
JUTSL pEIICHUS HAYYHBIX U MIPOEKTHBIX 3aj1ad B 00JIACTH PaHO3IEKTPOHUKHY;

—  YMeTb BBHIOMpATh METObI U CPEJCTBA JUIS BBHIIIOJHEHUSI MOJICIIMPOBAHHE OOBEKTOB U MPOLIEC-
COB C II€TIbIO aHAJIM3a U ONITUMH3AIMY UX TapaMeTPOB

— BJIaJleTh HaBBIKAMU MPOBEACHUS aHATUTUYECKOrO 0030pa U HaBBIKAMH PabOTHI C TUIIOBBIMH
NPOTPaMMHBIMH CPEJICTBAMHU JIJISI aBTOMATU3AI[MH MPOSKTUPOBAHUS W MOJEIUPOBAHUS PATUOIIEKTPOH-
HBIX IIENIEH, YCTPOMCTB U CUCTEM

4. O0beM IMCUMILIHHBI M BBl Y4eOHOH padoThI
OO0m1ast TpyI0EMKOCTh AUCIUIUTHHBI COCTaBIIsAET 5.0 3aU€THBIX €UHUIIBI U TIPEJICTaBICHA B TA0JIN -

e4.1.
%a@mua 4.1 — TpyaoeMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
3 cemecTp
AynaTopHbI€ 3aHATHS (BCETO) 62 62
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Jlexknnn 30 30
[IpakTueckue 3aHATHS 16 16
JlaGopatopHble pabOThI 16 16
CamocrositenbHas paboTa (Bcero) 82 82
[ToaroroBka K KOHTPOJIBHBIM paboTaM 12 12
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 16 16
[TpopaboTka JIEKITMOHHOTO MaTepuaia 26 26
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 28 28
Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHbie EquHute 5.0 5.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.

Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

= o = 2 § = =
H o o 5} = =
=2 = O O % = [P s
? 3 < < FoS 2 0
Ha3Banus pa3nenoB IuCHUTIIIUHBL i “ = o, o 2 &5
= = g = 30 Z E
o, < < o N Q=
= = O m & »5 )
3 cemecTp
1 Kimaccudukanus cuCTeM KOMIIBIOTEPHO- 4 4 4 4 16 |OIIK-1, IIK-2
ro nipoektupoBanusi POC. [IpobmeMbr
coBpemenHbix CKIIT POC
2 TIpoGaembl KadecTBa MOJCIIEH st 4 0 4 4 12 |OIIK-1, TIK-2
coBpeMeHHbIX CAITP
3 DneKkTpUUEecKHil pacueT HeKay3aibHbIX, 4 4 0 4 12 |OIIK-1, ITK-2
HEWHBAPUAHTHBIX M IPYTUX METeH Co
CJIOHOCTSIMHU B CXOJIMUMOCTH
4 KoMIbIOTEpHBIN aHAIU3 YyBCTBUTEb- 2 4 0 12 18 |OIIK-1, ITK-
HOCTH 3JIEKTPUYECKUX LIENEH 19, IIK-2
5 UucneHHbIN 3JI€KTPOMAarHUTHHIN aHa- 4 0 4 20 28 | OIIK-1, ITK-2
JIM3 paclpeiesICHHBIX LEnei
6 DIEeKTPOTEIIOBOM pacyeT IEMEHTOB U 4 0 0 13 17 | OIIK-1, TIK-2
neneu
7 CuHTE3 B ONTUMM3AIUS TICIICH. 4 4 0 23 31 OIIK-1, TIK-2
[Tpo6aemMbl CTPYKTYpHOTO CHHTE3A LIETICH
8 KommproTepHbIe CHCTEMBI POSKTUPO- 4 0 4 2 10 | OIIK-1, TIK-2
BaHUS C BCTPAUBAaHUEM peajbHOIO 00BEK-
ta (Hardware in Loop (HIL))
Hroro 3a cemectp 30 16 16 82 144
Hroro 30 16 16 82 144
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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 ABTOMaTHU3UPOBAHHOE MPOEK-
TUPOBAHNE AaHTEHHBIX CUCTEM

+ + + +

2 MaremaTtuyeckoe MOJIEITHpPOBa-
HUE PATUOTEXHUUECKUX +
YCTPOMCTB U CUCTEM

3 MI/IKpOBOJ'IHOBaSI TCXHHKa + + +

4 TIpoekTUpOBaHHUE IIEMEHTOB U
YCTPOMCTB paguoOCBA3U

5 CXeMOTEXHHKA aHAJIOTOBBIX
Panno3IEKTPOHHBIX (PYHKIIHO- + +
HaJIbHBIX YCTPOWCTB

6 YcrpoiicTBa reHEpUpOBaHUs U
dhopmupoBanus UPPOBHIX CHUT- + + +
HaJIOB
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[Tocnenyromuye TUCITUTITUHBI

1 3amuTa BbITYCKHOW KBaIH(pu-
KaIl[MOHHOHN paboThl, BKJIIOYAs

+ + + + + + + +
MOArOTOBKY K IIPOLEAYPE 3allu-

TBI ¥ IPOLIEAYPY 3AIUTHI

2 IlpenauruioMHast MpakTUKA + + + + +

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUIUHBL, U BUIOB 3aHS -

TUN

Bunwl 3ansatui

(I)OpMLI KOHTPOJIA

% Komnerenmnn
Jlex

o

+ | IIpak. 3aH.
+ | JIab. pab.
+ | Cam. pab

KonTpomasHas pabora, Jk3a-
MeH, KoHCIeKT caMomnoaro-
toBKH, CobecemoBanue, OT-
4eT 10 JJabopaTopHOil pado-
te, Onpoc Ha 3aHATHUSAX,
Pacuernas pabora, Tecr,
OT4YeT Mo MPaKTUYECKOMY
3aHATHIO

I1K-2 +

KontpomnsHnas pabota, Jk3a-
meH, KoHcnekT camonoaro-
toBKH, CobecemoBanue, OT-
4eT 1o JJabopaTopHoil pabo-
Te, Onpoc Ha 3aHATHUAX,
Pacuernas pabota, Tecr,
OTyer 1o NpakTUYECKOMY
3aHATHIO

I1IK-19

Dk3ameH, Onpoc Ha 3aHSATH-
sx, Pacuetnas padota, Tect

6. UnTepakTuBHBIC MeTOABI M (POPMBI OPraHU3ANMHU 00yYEeHHUS

He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paToOpHBIX padboT

Hazsanus pas3aciioB

HaumenoBanue nabopatopHbIx padboT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIINN

3 cemecTp

1 Knaccudukarus [Toctpoenue u aHanmu3 GUIBTPa HU3KUX YaCTOT

~

OITK-1,

CHUCTEM KOMIIBIOTEPHOI'O

Hroro
npoexktupoBanus POC. Tor

I1K-2

N
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[IpoGeMbl cCOBpeMEHHBIX
CKII P2C

2 TIpoGnemMbl KauecTBa Onpenenenre MOroOHHBIX MapaMeTPOB MUKPOIIOJIOCKO- 4 OIIK-1,
MOJENEN ISt BOW JIMHUU TEPENAYN [1K-2
coBpeMeHHbIX CAIIP Hroro
5 YucneHHbII ABTOMaTH3UPOBAHHOE MTPOEKTUPOBAHUE JINHUHU TIE€pe- OIIK-1,
3JIEKTPOMAarHUTHBIN naun B AWR Design Environment [IK-2
HaJTH I HHBIX
aHa/3 pacnpeziene Wroro 4
nenemn
8 KommnbrorepHblie [IprumeHeHre HHTErPUPOBAHHBIX CUCTEM MOJECIUPO- 4 OIIK-1,
CHUCTEMBI Banust (AWRDE) u uzmepenus (LabVIEW) [K-2
MPOEKTUPOBAHUSA C Wroro 4
BCTPaMBaHUEM PEAIILHOTO
obwekra (Hardware in
Loop (HIL))
Hroro 3a cemectp 16
8. [IpakTHYecKkue 3aHATHSA (CEMHUHAPBHI)
HanMenoBaH#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
3 z £
3 ==
g = 5
HaszBanwus pasznenos HanMeHnoBaHne nMpakTUUECKUX 3aHATHN (CEMHUHAPOR) z 7 &5
o S E
X g =
> &3
= =
= S
3 cemecTtp
1 Knaccudukarus 3HAaKOMCTBO ¢ MHTEp(EHCOM 1 OCHOBHBIMU BO3MOXK- 4 OIIK-1,
CHCTEM KOMIBIOTEPHOTO | HOCTSIMU cucteM npoektupoBanuss AWRDE u [1K-2
npoektupoBanus POC.  |[LabVIEW.
[Tpobnembl cOBpeMEeHHBIX Wroro 4
CKII POC
3 Dnexrpuueckuit pacuet |Mccnenoanne BAX n BOX nneprinonHoit u 6e3b1- 4 OIIK-1,
HEKay3aJIbHBbIX, HEPLIMOHHOW MOJIENH 11oja [1K-2
HEWHBAPHAHTHBIX U
CHHBAPHAHTI Hroro 4
JPYTUX LETEN co
CIIO)KHOCTSIMH B
CXOOUMOCTHU
4 KomnbroTepHbIi aHanu3 | AHanu3 4yBcTBUTENbHOCTH AUX nosnocoBoro 4 OIIK-1,
YYBCTBUTEIBHOCTHU (GuIbTpa Ha COCPETOTOUCHHBIX JIEMEHTaX OT UX HO- [IK-19,
ANEKTPUUECKUX Lierneit MuHanoB. [ToaroroButk noapoOHOE onucanue (MeTo- [K-2
JUYECKHUE YKa3aHUs) IO MOCTPOEHUIO CXeMbI (hUIbTpa
Y TIPOBEAICHUIO aHATIN3a YYBCTBUTEIHHOCTH.
Hroro
7 Cunte3 u ontuMu3zanus | CUHTE3 M ONTUMHU3ALHUS TT0JIOCOBOTO (DHIIBTpa- OIIK-1,
nernei. [Tpodaemsr KonTponsnas pabora mo paznenam 1 u 2. ITK-2
CTPYKTYPHOTO CHHTE3a Hroro 4
uenei
Hroro 3a cemectp 16
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
> =3
o =
= S
3 cemecTp
1 Knaccudukarus cucrem | [IpopaboTka JIeKIHOHHOTO 4 |OIIK-1, |Tecrt, Ox3ameH
KOMITBIOTEPHOTO Marepuala [1K-2
npoexktupoBanus POC. Hroro 4
[Tpobnembl cOBpeMEeHHBIX
CKII POC
2 [IpoOnemMsbl kauecTBa [IpopaboTka J1eKIIHOHHOTO 4 |OIIK-1, |Tecrt, Ox3ameH
MOZEIIEN JUIs Marepuaia [K-2
BpeMmeHHBIX CAIIP
coBpeme C Hroro
3 Dnexrpuueckuit pacuer |[IpopaboTka JIEKIIMOHHOTO OIIK-1, |Tecrt, Dx3amen
HEKay3aJIbHBIX, Marepuasa [1K-2
HEMHBAPUAHTHBIX U
CHHBAPHAHT Hroro 4
JPYTUX IeTel co
CIIO)KHOCTSIMH B
CXOJIMIMOCTHU
4 KomnbroTepHsiil aHanu3 |[loaroroBka k mpaktuye- 8 |OIIK-1, |Otuer mo maboparopHOH
YyBCTBUTEIBHOCTH CKMM 3aHATUSAM, CEMMHA- [1K-2 pabote, OT4eT 1O NPaKTH-
AIEKTPUUYECKUX LIEeTICH pam YecKoMy 3aHATHI0, Tecr,
OdopmiieHre 0TYETOB 110 4 Jksamen
nabopaToOpHBIM paboTam
Hroro 12
5 YucneHHbIN [ToaroroBka k mpakTuue- OIIK-1, |Otuer mo 1aboparopHOi
3JIEKTPOMArHUTHBIN CKUM 3aHSITHSIM, CEMHHA- IIK-2 pabote, Pacuernas pabora,
aHaJIU3 paclpeeNieHHbIX | paM Tect, Dx3ameH
e
teme [IpopaboTka JTeKIIHOHHOTO 4
MaTepuana
OdopmiteHre 0TIETOB TIO 12
nabopaTopHbIM paboTam
Uroro 20
6 DJEeKTPOTEIIIOBOM [ToaroroBka Kk mpaxkTHye- 8 |OIIK-1, |Tecr, Dx3ameH
pacyer 3J1eMEHTOB U CKHM 3aHSATUSAM, CEMHHA- [IK-2
nenen pam
[IpopaboTKa JIEKIIUOHHOTO 5
MaTepuana
Hroro 13
7 Cunres u ontumuszauus | IlogroroBka k npaktuye- 8 |OIIK-1, |KoutponbsHas pabota, Pac-
nenieit. [Ipobiembr CKHM 3aHSITHSIM, CECMHHA- IIK-2 yeTHas padota, Tect, Dk-

CTPYKTYpHOT'O CUHTE3a

pam

3aMCH
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CUCTCMBI ITPOCKTUPOBAHUS | MAaTCpUaAJIa

nenei [TpopaboTka JIEKITMOHHOTO 3
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 12
HBIM paboTam
Hroro 23
8 KomMmbrorepHbie [TpopaboTka JIEKIIMOHHOTO 2 |OIIK-1 Koncnekr camonoaroron-

KH

C BCTpauBaHUEM Vitoro 2
pealbHOTO 00BbEKTa
(Hardware in Loop (HIL))
Hroro 3a cemectp 82
IloaroroBka u caaya dK3a- 36 OK3aMeH
MeHa
Htoro 118

10. KypcoBoii nmpoekT / KypcoBasi padota

He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — banipHbIe OLIEHKH TSI SJIEMEHTOB KOHTPOJISI

. . MaxkcuMaibHbIN
. MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThl yueOHOit 0asn 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
KonTponbHas pabota 5 5 5 15
OTuet no nabopaTopHOii 10 10 20
pabore
PacueTtnas pabora 10 10 20
Tect 15 15
Hroro makcumyM 3a nepu- 15 25 30 70
Oon
OK3aMeH 30
Hapacraromum ntorom 15 40 70 100
11.2. IlepecyeT 02J/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tadmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJU10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH
bannbl Ha 1aTy KOHTPOIBHON TOUKH Onenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OaioB Ha naty KT 2

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY MPEACTaBIEH B TaOmuIie

11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

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

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. OcHOBbI aBTOMAaTU3UPOBAHHOI'O MPOEKTUPOBAHUS PAIUOdJIEKTPOHHBIX YCTPOMCTB (4acTh 1)
[OnexrponHslil pecype]: YuebHoe mocobue / Komorpusos B. A. — 2012. 120 c. - Pexxum nocryma:
https://edu.tusur.ru/training/publications/1390 (mata o6pamenwus: 16.07.2018).
2. OcCHOBBI aBTOMAaTHU3MPOBAHHOIO MPOEKTHPOBAHUS PATMOAICKTPOHHBIX YCTPOUCTB (4YacTh 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 JIATEPATYpa
1. KommproTepHoe MoaenupoBaHue mnporeccoB B POC [DnexkTponHHbIi 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-MeTOAuYEeCKH e MOCO0Uus

1. TIlpumeHeHwe UHTErpUpOBaHHBIX cucteM MozaenupoBanus (AWRDE) wu wusmepenus
(LabVIEW) [DnekTpoHHBIi pecypc]: MeToauveckne yka3zaHHUs 1O BBITOJIHECHHIO 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-METOAUYECKOoe Mo-
cobwue Mo NMPaKTUYECKON U caMOCTOsTeNIbHON paboTe cTtyneHToB / AptuiieB C. A. — 2018. 69 c. - Pexxum
noctyna: https://edu.tusur.ru/publications/8306 (nara obpamenus: 16.07.2018).

3. KomnerorepHoe npoektupoBanre POC [DnekTpoHHBIN pecypc]: YUeHO-MeToAMYeCKOoe MOCo-
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 MUKPOIIOJIOCKOBOW JTMHUM Tiepenadd [DICKTPOHHBIN
pecypc]: Metoauueckue yka3aHUs K BBITIOJTHEHHUIO JTa0OpaTopHOW M caMocTosTeNbHOU paboTel / C. A.
AptumeB - 2018. 7 c. - Pexum npocrtyma: https://edu.tusur.ru/publications/8088 (mara oOpareHus:
16.07.2018).

5. Tloctpoenue u aHanu3 GUILTPa 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 o6pamenus: 16.07.2018).

6. ABTOMaTH3MpOBaHHOE TNpoeKkTHpoBaHue JuHMHM Tepegadd B AWR Design Environment
[DnexTpoHHBIH pecypc]: MeTtoaudeckue yka3aHusl IO BBEITIOTHEHHIO JIabopaTopHOo# padotel / C. A. ApTH-
meB - 2018. 12 c¢. - Pexum npocryna: https://edu.tusur.ru/publications/8124 (mata oOpamieHus:
16.07.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Ilpodeccuonaibbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBbIE CHCTEMBI

1. http://www.eurointech.ru/education/selftraining/awr mwo/ (Ypoku uisi HauMHAOIMMX /
EBpouHTEX - penieHus Jyisi MPOU3BOJICTBA IIEKTPOHHUKH )

2. http://www.awrcorp.com/ru (Caiit komnanun AWR — mpeanpusarus mo pa3paboTke Mmpo-
rPaMMHBIX MPOIYKTOB, MPEAHA3HAUYCHHBIX JIJIS1 aBTOMATU3AIMU TPOCKTUPOBAHUS BHICOKOYACTOTHBIX DJICK-
TPOHHBIX YCTPOUCTB).

3. https://lib.tusur.ru/ru/resursy/bazy-dannyh Mupopmannonssie, cnpaBouyHble ¥ HOpPMAaTUBHBIC
0a3bel qagubeix ouomuorexu TYCYP

13. MaTtepuaibHO-TEXHMYECKOE O0ecnevyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYaTbHBIX KOHCYIBTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTHYECTBOM TIO-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKON M CTaHAApTHOH ydueOHOI mebenbio. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3ielaM JUCIUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecriedyeHne A1 MPAKTUYEeCKUX 3aHATHI
VYuebnast naboparopus paauosnektponuku / Jlaboparopus I'TIO
ydeOHast ayuTOpus ISl IPOBENCHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO TUIIA
634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, 1. 47, 407 ayn.
Onwucanue uMeroierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- KommyraTop D-Link Switch 24 port;
- Komnbrotepsr kinacca He Hmke [IDBM INTEL Celeron D336 2.8TT . (12 mT.);
- Boastmetp B3-38 (7 mt.);
- I'eneparop curnanos cnenuanbaoit popmer AKUIT I'CC-120 (2 mmt.);
- Kponmwreiin PTS-4002;
- Ocmmmnorpad EZ Digital DS-1150C (3 mit.);
- Octuinorpad C1-72 (4 wr.);
- TeneBu3op maa3MeHHbIH Samsung;
- Hudposoii renepatop curnanoB PCC-80 (4 wrt.);
- Hudposoii octmmiorpad GDS-810C (3 mit.);
- ABTOMaTU3UpOBaHHOE JJa0OPATOPHOE MECTO IO CXEMOTEXHUKE U painoaBTOMaTuKe (7 1IT.);
- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

- 7-Zip

— AWR Design Environment

— Google Chrome

— LibreOftice

— Microsoft Windows

— PTC Mathcadl3, 14

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT

VYuebnast maboparopus paguosnextponuku / Jlaboparopus ['TIO

yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHHS 3aHITHIA TaOOPaTOPHOTO THIA

634034, Tomckas obsactse, . Tomck, Bepmnuna ynuna, 1. 47, 407 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- 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 mir.);

- I'eneparop curnano cneruanbHo popmbr AKUIT I'CC-120 (2 mt.);

- Kponmureitn PTS-4002;

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

- Ocuumnorpag C1-72 (4 mr.);

- TeneBuzop miazMeHHbI Samsung;

- Hudposoii reneparop curuanos PCC-80 (4 mrt.);

- Hudposoii ocrmmtorpad GDS-810C (3 miT.);

- ABTOMAaTH3UPOBAHHOE JTAOOPATOPHOE MECTO 10 CXEMOTEXHHUKE U pamoaBToMaTuke (7 IiT.);

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo mpermnoaBares.

[IporpamMmmHoe obecrnieueHue:

- 7-Zip

— AWR Design Environment

— Adobe Acrobat Reader

— Google Chrome

— LibreOffice

— Microsoft Windows

— PTC Mathcadl3, 14

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecrevyeHue I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCTOIB3YIOTCS yYeOHBIE ayIUTOPUHU (KOMIBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obmacTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMnbroTeps! Kiacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMITBIOTEPBI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(dhopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
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[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 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHuE NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CHCTEMBI ITPETIoIaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cCHCTEMBbl. YueOHas aynuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P TOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPTraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. JIns xakux oOBEKTOB crpaBeanuBa Gopmyna u(t) = h(t)*x(t) (mpeobpazoBaHue curHama oObeK-
TOM U(t) MOXHO BBIUHCIIUTH KaK CBEPTKY MMITYJIbCHON XapaKTepUCTHUKU 00bekTa h(t) ¢ BXOTHBIM CHUTHA-
noMm x(t))?

a) HenmHeHbIE 27IEMEHTHI,

0) JIroObIe OOBEKTHI;

B) TonbKO ABYXIIOIIOCHBIE DJIEMEHTHI;

r) JInHeHbIe YTIEMEHTHI.

2. Mopnenu 1o BOIUIOMICHUIO KIaCCU(PUIIUPYIOTCS Ha!

a) AGCTpaKTHBIE U peaibHbIE;

6) CraTtnueckue U TUHAMHYECKHE;

B) [IpocThie u ClIOXKHBIE;

r) [lo3HaBaTenbHBIC U TPAarMaTHIECKUE.

3. BOABIMIMHCTBO COBPEMEHHBIX MOJENEH HEIMHEHHBIX 3JIEMEHTOB CTPOSTCA KAaK KBa3UCTaTH4e-
ckue. Uto 310 3HAUNT?

a) Mogenb yuuThIBaeT CTATUYECKOE HAKOILJIEHUE 3apsiaa. MoXKeT MOAETMPOBAaThCsl KBAHTOBBIN CKa-
YOK PHEPTHUU.;

0) Mogens sBIsieTCs] TMHEAPU30BAHHOM JIJIsl TOYUHOTO MAJIOCUTHAIBHOTO aHAN3a;

B) Henuuelinbie Moienu BRITIISAAT KaK DKBUBAJICHTHBIC CXEMBI M3 HEJTMHEHHBIX MPOBOJAUMOCTEH H
€MKOCTEH.

[TpoBOAMMOCTH U3MEPSIOTCS HA TOCTOSHHOM TOKE, @ EMKOCTH Ha TapMOHHYECKOM CHUTHAJIE IOCTO-
STHHOM amMIutuTybl. [lepexonHsie mpoiecchl B MPUOOpe Mpu ITOM JTHOO0 HE YUYUTHIBAIOTCS, TMO0 yUUTHIBA-
FOTCSl KpaiHe YIIPOILEHHO;

r) Mozenb OCHOBaHa Ha pacyeTe MepexoIHOro MPoIecca ONepaTOPHbIM METOIOM C TOCIEYIOLIIM

CornacoeaHa Ha noprane Ne 39440 14



pa3OueHueM Ha JTUHEHHYI0 U HEJIMHEHHYIO MOACXEMBI JJIs aHalIu3a B YaCTOTHOM M BO BPeMEHHOH 006ma-
CTH COOTBETCTBEHHO.

4. Cumynsitop B CAIIP — 370...

a) MeToa CTpyKTYpHOTO CHHTE3a AJIEKTPUUECKON TETIH;

0) Crioco6 mapamMeTpu4ecKoro CHHTEe3a HOMUHAIIOB DJIEMEHTOB 1IEITH;

B) Monynb, npeiHa3HaYeHHbIN A BU3yalu3alud ABM)KCHUS TUHAMUYECKUX MOJENEH AJIeKTpo-
MEXaHUYECKUX CXEM;

') QITOPUTM, TO3BOJISIOLINI pacCUUTaTh HAMPSIKEHHSI U TOKU B JIIOOOM y3JI€ MM BETBU IIEKTPH-
YEeCKOM IIeTH Ha OCHOBAHWU M3BECTHBIX TPAHMYHBIX YCIOBUN (BXOIHBIX HANPSHKEHUHM WIIH TOKOB, HATIPS -
KCHUH TTUTaHUS U Jp.).

5. Jlns peleHus Kakux ypaBHEHUH UCHOb3YIOT MeTol HeroToHa?

a) JINHEeWHBIX;

6) OObIKHOBEHHBIX TU(HEepeHITNATBHBIX;

B) JlnddepeHnmanbHbIX B YaCTHBIX TPOU3BOIHBIX;

r) HenuneiHsbIx.

6. UTo Takoe 4yBCTBUTEIBHOCTh ANEKTPUUECKON 1IeTTn?

a) CBOICTBO 1M U3MEHSATH CBOM IMapaMETPhI C TESYCHUEM BPEMEHH;

0) OTHOIIEHNE OTHOCUTEIHLHOTO M3MeHeHus mapamerpa 1enu OF(x) = AF(x)/F(X) k oTHOCHUTENb-
HOMY U3MEHEHHIO TTapaMeTpa IEMEHTa;

B) CtocoOHOCTh MPUHUMATh CUTHAJIBI MAJIOH MOIIIHOCTH Ha (hOHE TyMa;

r) OTHOIIIEHUE KOTMYECTBA PEAKTUBHBIX AJIEMEHTOB K O0IIEMY KOJTHUYECTBY JIEMEHTOB IICTIH.

7. Kakoe BbICKa3pIBaHHE HAMOOJIEE TOYHO ONPEEISAET MOHITHE «MOACITB) ?

a) HayanwsHbIii 3ambicen Oymymiero o0beKTa;

0) Tounast Kovst OpUTHUHAJIA;

B) OpuruHajl B MUHHATIOPE;

r) O6pa3 opurnHaia ¢ HanooJee MPUCYITUMU CBONCTBAMH.

8. KakoB mpaBWJIBHBIN MOPSIOK JEHCTBUI MPU MAaTEMaTHYECKOM OMMCAHUU CUCTEMBI C TIOMOIIBIO
COOTBETCTBYIOIIUX MTPOTPAMMHBIX CPENICTB?

a) Omucanue apryMeHTa - onucanue QyHKIUH - ONMMCAHHE MOCTOSHHBIX;

0) Onncanue GyHKIUH - ONMMMCAHKUE MTOCTOSHHBIX - OMMMCAHUE apTyMEHTA;

B) Onmcannie QyHKIMH - OMFICAaHHE apTYMEHTA - ONMCAHUE TTOCTOSIHHBIX;

r) OnucaHue NOCTOSIHHBIX - ONKMCAaHUE apryMEHTa - ONMUCcaHue (PyHKIUH.

9. UTo Ha3BIBAIOT KPACBBIMHU YCIOBHUSIMHU JIJISI CHCTEMbI YPAaBHEHHI MAaTEMAaTUIECKON MOJIeTH?

a) YcnoBwusl, HajaraeMmple Ha (QYHKITHIO;

0) YcioBusi, HajaraemMple Ha IPOU3BOAHbBIE HCKOMON (DYHKITUH;

B) YCI0BHS ISl OTPAaHUYEHHUS KOTMYECTBA apaMeTpoB (PYHKIIUU;

r) YcrnoBusi, HaklIaJplBaeMble Ha TPaHUIIE UCCIIETyeMOi 00JIaCTH U B HAYaJIbHBIII MOMEHT BpeMe-
HU.

10. Yto Takoe npoeKkTupoBaHue?

a) [Ipomecc cozmanus B 3aIaHHBIX YCIOBHIX ONMMCAHUS HECYIIECTBYIOIIETO 00bEKTa Ha 0asze mep-
BUYHO OIMCaHUSI;

0) I[lepBoHavanbHOE OMMCaHUE OOBEKTA TPOCKTUPOBAHMS;

B) Co3nanue (GyHKIIMOHATHLHOTO MakeTa 0e3 yuera pe3ynbTaToB EPBHYHOTO MOICITMPOBAHHS,

r) [Ipoiecc mpeoOGpa3zoBaHUsT HCXOJHOTO ONMUCAHKS 00BEKTa B KOHEUHOE OMMCAHNE Ha OCHOBE BBI-
MOJTHEHUS KOMILIEKca paboT UCCIIeI0BATEIhCKOT0, PACUETHOTO U KOHCTPYKTOPCKOTO XapaKkTepa.

11. B yeM 3aKkiiro4aeTcsi CyIIHOCTh KOMITBIOTEPHOTO MOACIIMPOBAHUS CUCTEMBI?

a) B co3maHum KOMITBIOTEPHOW aHMMAIIUW WU CXEMbI, YYUTHIBAIONIEH rabapuThl CUCTEMBI U €€
OCHOBHBIE TMHAMUYECKUE U CTATUYECKUE XapaKTEPUCTHKHY;

0) B co3maHny MHTEPAKTUBHOTO CIMCKA PACUETHBIX MAPAMETPOB CHUCTEMBI, C BO3MOXHOCTBIO HX
M3MEHEHUs JJi HaOMIoJeHUsI M3MEHEHHUI COCTOSHUS CUCTEMBbl B 3aBHCHUMOCTH OT TOBEICHHS TE€X WU
WHBIX [aPaMETPOB, a TaK KE CO3aHUU KOMIBIOTEPHON aHUMAIUH MOBEICHUS CUCTEMBI C YI€TOM Pealb-
HBIX COCTOSIHHIA;

B) B co3gaHuu cucTeMbl MaTeMaTHYeCKUX ypaBHEHUH, Ul pacueTa pe3yibraTa (PyHKIIMOHUPOBA-
HUS CUCTEMBI;
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r) B co3manum KOMObIOTEPHOM IporpaMMsl (IIakeTa MporpamMM), ONMCHIBAIOLIEH TOBEJEHUE dJIE-
MEHTOB CHUCTEMBI B Mpolecce ee (YHKIMOHUPOBAHUS, C YUETOM WX B3aUMOJICHCTBUS MEXIY COO0OH C
BHEIIHEN CpeNoil, a Tak ke CEpUH BBIUYUCINUTENBHBIX SKCIIEPUMEHTOB.

12. Mozaens 10/KHA YYUTHIBaTh HAauOOJIEe CYIIECTBEHHbIE CTOPOHBI UCCIETYEMOro 00beKTa U OT-
pa)kaTh €ro CBOMCTBA C MIPUEMIIEMON TOUYHOCTBHIO. DTO OIPEJIEICHHUE. . .

a) [IpuHIMIa CHCTEMHOCTH;

6) [lpuHnuna ycToidnBOCTH;

B) [IpuHIIMTIa YIIPOIIICHHOCTH;

r) [IpunHnuna afeKBaTHOCTH.

13. Yto Takoe mapameTpbl CUCTEMBI?

a) BenuunHbl, XapakTepusyromue dHepreTuyeckoe Win HHHOPMAIIMOHHOE HATIOJHEHUE AIIEMEHTa
WM TIOJICUCTEMBIL;

0) CBoiicTBa DJIICMEHTOB OOBEKTA;

B) BennuuHbl, KOTOpBIE BHIPAXKAIOT CBOMCTBA CUCTEMBI HIIM €€ YaCTH, I OKPYXKaIoLIel cpebl;

r) Hu onuH U3 nepedncieHHbIX BAPUAHTOB HE SIBJISIETCS BEPHBIM.

14. Ilpu 37€KTPOTEIIOBOM pacueTe HCHOJIb3YIOT 3JEKTPUYECKHUE AaHAJOTH TEIUIOBBIX BEIUYMH,
HarpHuMep, TEIIOBOE conpoTuBiIeHne RO 3aMeraor Ha syieKTpuyeckoe conpoTuBieHue R.

Kaxoii ananor ucnoap3yroT A1 3aMEIIeHUsT pa3HOCTH Temieparyp AT?

a) HampspkeHHOCTB 2nekTpuyeckoro noss E;

0) Paznocts morennuanos U,

B) Tok [;

r) MI3mMeHneHue anekrpudeckoro conpotuBieHus A R.

15. Kaxoit uncrpyment B CAITP AWR Design Environment no3BosisieT pacCYUTHIBATH JIMHUHU C
pacnpeeneHHbIMU TapaMeTpamu?

a) *TXLine;

0) IFilter;

B) Microwave office;

r) Optimize .

16. Kakoii u3 MeTo/10B pacyera Iieneil 1o NOCTOSHHOMY TOKY He IpuMeHsieT 3akoHoB Kupxroga?

a) Mertox HerocpeACTBEHHOTO MPUMEHEHHsI 3akoHOB Kupxroda;

6) MeTo/ KOHTYPHBIX TOKOB;

B) MeTon y3/10BbIX TOTEHIIUAJIOB;

r) UtepaunoHHbIii METO/,.

17. Kakoit MeTon UCoNb3yeTcs AJIsl CAMYJISLIMU HETUHEUHBIX CXeM?

a) MeTo; KOMIUIEKCHBIX aMIUIUTY/;

6) MeTton MOKOOPAUHATHOTO CITYCKa;

B) Meton TarapuHoBa;

r) Meron rapmoHnyeckoro 6anaHca.

18. CymHocTh Kakoro Merona (GpopMyaupyeTcst Tak: cxema pa30MBaeTcsl Ha JBE MOJCXEMbI — JIU -
HEWHYI0 (MHEPIIMOHHYIO) ¥ HEeJMHEHHY0. JInHelHas cxemMa aHaIu3UpyeTcs B YaCTOTHOW 00JIacTH, HEJH -
HelHas — BO BpeMEHHOW. Eciu pe3ynbTaTsel HE COBIIAAIOT, BHIIIOIHIACTCS UTEPALIMOHHBIN IIOBTOP aHAJIA3a

a) Meron pemnieHus: HeTUHEHHBIX Au(depeHITnaIbHbIX YPaBHEHUH B PA3HOCTHOU (GopMe peKyp-
CHUBHO BO BPEMEHHOH 00JIaCTH;

0) MeTon KOMIUIEKCHBIX aMIUTHTY]I;

B) Meron Hriotona-Padcona,

r) Meron rapmoHnyeckoro 6anaHca.

19. Uto Takoe napaMeTpuUuECKHil CUHTE3?

a) Onpenenenre quana3zoHOB 3HAUCHUM BapbUPYEMbIX MAPaMETPOB, BBIXOJ 32 KOTOphIE B MPOIEC-
C€ ONTHMU3ALINHU 3aMPEIAeTCs;

6) [Ipouecc co3nanus NPUHLUIINATBHONU CXEMBI € 3aJJaHHBIM KOJIMYECTBOM I1apaMeETPOB;

B) ABTOMAaTU3MPOBAHHBIN MM aBTOMAaTUUECKUHM CUHTE3 CTPYKTYPHON WM MPUHIMIIHNAIBHON CXe-
MBI LIETIU WA YCTPOMCTBA;

r') ABTOMaTH3HPOBAHHBIA MM aBTOMATHYECKUI BHIOOP MapaMeTpoB LEMH, 00ECTIEUUBAIOLINX BbI-
MTOJIHCHUE TEXHUYCCKUX TPEOOBAaHMI K HEM.
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20. ABTOMaTH3UpPOBAHHBIM CHHTE3 KaKuX IleTed IOCTyrneH Ha JAaHHbld MOMeHT B AWR Design
Environment?

a) JIunwuii 3a0epKK;

0) KBagparypHBIX MOIYISITOPOB M IEMOIYJISITOPOB;

B) Ycunurenei;

r) JINHEWHBIX YaCTOTHBIX (DUIBTPOB U

COTJIACYIOLIUX LETIEH.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
DK3aMEHAIMOHHbIE OMJIETHI CoiepKaT JBa Bompoca. bunersl popmupyrorcs myreM KOMOWHAIIUN
BOIPOCOB M3 KOHTPOJIBHBIX PabOT

14.1.3. Tembl KOHTPOJILHBIX padoT

KontponbHas padora Nel

Ocob6ennoctu cumyrsiiuu POC Ha ypoBHE CTPYKTYPHBIX CXEM.

Bo3MoxHOCTH 110 aHanu3y pacnpenenaeHubix cTpykTyp B AWR DE.

JIByXTOIIOCHBIE JIMHEWHBIE 3JIEMEHTHI U UX MOJIEIH.

Mozenu 4eThIpeXIOIOCHBIX JIEMEHTOB JJIsi UCIIOJIb30BaHUSI Ha YPOBHE MOJAETUPOBAHUS CTPYK-
TYPHBIX CXEM.

[TostHBIE MOJIENIN YETHIPEXTIOTIOCHBIX 3JIEMEHTOB.

be3piHeprMOHHAs HENMHENHHAs MOJIENb JUOA.

Henunelinbie Moziey peakTUBHBIX AJIEMEHTOB.

HenuHeliHO-MHEPLMOHHAS MOJEIIb JUO/A.

[Tpocreiiiast Ge3pIHEPLIMOHHAS] HETUHEHHASI MO/IEIh TPAH3UCTOPA.

Henunelino-unepuirionHast MoJielib TpaH3ucTopa J6epca-Moua.

Monens oumnonsipaoro tpansucropa ['ymmens-ITyna.

Henunentno-unepunonnas moaeins tpansucropa JFET.

KontponpHas padota Ne2

Knaccugukamus cumyisaTopos.

Henunelinpie cUMyNnsSTOPBI U UX IPUMEHEHUE.

Cumynsauus JIMHEWHBIX LENeH 110 TOCTOSIHHOMY TOKY.

CuMyInALus TMHEUHBIX LENEH C y4eTOM PEaKTUBHOCTH.

Knaccugukanus HelTMHEHHBIX CUMYIISITOPOB.

CuMyInLus HETMHEWUHBIX LIeNel 10 TOCTOSIHHOMY TOKY.

Cumynsanus IepexoHbIX IPOLECCOB B HEITUHENHBIX LIETISAX.

CX0IuMOCTh aNrOpUTMOB HEJTMHEWHON CUMYJISILIUN.

Merton rapMOHHYECKOTo OasiaHca.

MeTtoa MHOTOCUTHAIBHOTO TAPMOHUYECKOro OanaHca.

Kontposnbsnas padora Ne3

Pa3HoBUIHOCTH CHHTE3A LICHEH.

Uro HeoOXoAMMO 3a4aTh, YTOOBI ONPENENIUTh 3aJadyy aBTOMAaTHU3UPOBAHHOIO NapaMeTPUYECKOro
cuHTe3a?

Kak MoxHO chopMupoBath e ONTHMUA3ZALUU?

OcoOeHHOCTH 3aJJaHUS] BAPbUPYEMBIX TApaMETPOB.

Uro Takoe rpaHUYHBIE YCIIOBUS ONTHUMHU3ALUHN U KAKOBBI OCOOCHHOCTH X BbIOOpa?

OcHOBHBIE ONITUMHU3ALIMOHHBIE AITOPUTMBI U KX OCOOCHHOCTH.

ABTOMAaTU3UPOBAHHBIA CTPYKTYpPHBIM CHHTE3 KAKMX LIENE Ha HACTOSALIMM MOMEHT peajii30BaH B
AWRDE?

OcHOBHBIE PAa3HOBUAHOCTH (PUIBTPOB, JOCTYIHBIE JJISI aBTOMAaTU3UPOBAHHOTO CTPYKTYPHOTO CHH-
te3a B AWRDE.

ANTOpUTM aBTOMAaTH3UPOBAHHOTO CTPYKTYPHOTO CHHTE3a (PHIIBTPOB.

[TpeoOpa3oBanue 4acTOTHI IPU CUHTE3€ (PUIBTPOB: YTO BBHIMIOJIHACTCS HA 3TOM dTare?

Ha xaxoii anemeHTHO# 6a3e MOxkeT ObITh cuHTe3upoBaH GuinsTp B AWRDE?

OcoOenHoctu cuHTe3a GUIBTPOB HA PACTIPEICTICHHBIX SJIEMEHTAX.

OcHOBHBIE UCXO/IHBIE TTApAMETPHI JJIsl pacueTa GpuibTpa.

OO61ure noaxo/pl K CHHTE3Y COIACyIOIIUX IIeTIeH.
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Uro HY)XHO 3a/1aTh, YTOOBI OMPEACITUTH 3aJady aBTOMATU3MPOBAHHOTO CHHTE3a COTJIACYIOIIEH
nenu?

14.1.4. Tembl 0IPOCOB HA 3aHATHAX
Knaccudukanus moaenei
JIvHeliHbIe U HETUHEWHBIE MOJIETU
CaoiicTBa Mojenen
KBazucrarnueckue (QS) u HekBazucrarnueckue (NQS) HenuHeHbIE MOACTH

14.1.5. Bonipochl Ha cobeceoBaHune
Ocobennoctu cumymsiniuu POC Ha ypoBHE CTPYKTYpHBIX cxeM. [1oiTHbIe MOJENI YeThIPEXITOIIOC-
HBIX 3JIeMEHTOB. Bo3Mo)kHOCTH 110 aHanmu3y pacnpeneneHHbix cTpykryp B AWR DE. Knaccudukanus cu-
MyJIITOpOB. CUMYIISLIMS TTEPEXOIHBIX MPOLIECCOB B HEIMHEHHBIX 1ensaX. HeauHeltnple CUMYIISATOPBI U UX
pUMEHeHre. MeTo/l MHOTOCUTHAJIbHOTO rapMOHMYECKOro OanaHca.

14.1.6. Boripocsl Ha caMONIOATOTOBKY
CuMynsanus JIMHENHBIX LENE ¢ UCII0Ib30BaHUEM MPOCTHIX aHATUTHUYECKUX MOJEIEN.
Cumynsusi HeTMHENHHBIX 1eTleid MeTOJJOM TapMOHUYECKOro OaaHca.
CrpyktypHbliil cunTe3 cxem B CAIIP AWRDE
[TporpamMmmupoBanre THOKUX CpeJCTB U3MepeHus ¢ npumeHeHnem LabVIEW.

14.1.7. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKNM 3aHATHAAM, CEMUHAPaAM
Osnakomiienue ¢ uarepdeiicom nporpammel AWR DE.Co3nanue npocTeiimieil cXxeMbl
[TpoekTrpoBanue ¢puiIbTpa Mo 3aJaHHBIM apaMeTpaM U ONTUMU3AIIMS €T0 XapaKTEPUCTUK
[IpuMeHeHne aBTOMATU3UPOBAHHBIX U3MEPUTEIIBHBIX CUCTEM JUIsl SKCTPAKIIUU MapaMeTpOB MoJie-

JIel 2JIEMEHTOB

14.1.8. Tembl pacyeTHbIX padoT
Cobpats npoctyto cxemy B AWRDE.
Paccuutath B cucteme MathCAD umnynabCHBIE TIEPEXOAHBIC W YaCTOTHBIC XapaKTEPUCTUKU TMPO-
CTEUILIEH Lenu.
HccenenoBare 3aBUCMMOCTD KAYECTBA MOJIETIMPOBAHUS OT IAPAMETPOB CUMYJIATOPA.
[TapameTpuiecku CUHTE3UPOBATH CXEMY IO 3aJJaHHOMY KPUTEPHIO.

14.1.9. Tembl 1a0opaTOpHBIX padoT
[TocTpoenue u ananu3 GUIbTpa HU3KUX YaCTOT
OmnpeneneHre NOrOHHBIX TapaMeTPOB MUKPOIOIOCKOBOM JTMHUM NE€peiaun
ABTOMaTU3UpPOBaHHOE NMPOEKTUpOoBaHue IuHUM nepegaur B AWR Design Environment
[Tpumenenne nHTErpUpoBaHHbIX cucteM MozaenupoBanust (AWRDE) u uzmepenus (LabVIEW)

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, ICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCbMEHHBIE CAMOCTOSATEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OTHI

C HapylieHUs MU
ciryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymenussmu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHas IpoBepKa

3peHus ONpOC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C napyueHusMu Pemienue qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyInecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSTENIbHBIE PaOOTHI, BOMPOCHI K METOJaMH
anmapara 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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