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®opma o0ydeHus: OUHaA
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Pacnipenenenne pabouero BpemeHu

Ne Bubl yueOHOM nesSTENBHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Beero | Enununel
1 |Jlexuun 10 8 10 28 4acoB
2 |IIpakTnueckue 3aHATHS 8 8 8 24 4acoB
3 | JIabopaTtopHbIe pabOThI 18 16 18 52 9acoB
4 | Bcero ayqMTOpHBIX 3aHSITUI 36 32 36 104 4acoB
5 |CamocTtosTensHas pabora 36 40 36 112 4acoB
6 |Bcero (6e3 3x3ameHa) 72 72 72 216 4acoB
7 | O06mas Tpy10eMKOCTh 72 72 72 216 JacoB
2.0 2.0 2.0 6.0 3.E.

3auer: 1, 2 cemecTp
JuddepeHnrpoBaHHBIN 3a4eT: 3 CEMeCTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
nporokor Ne 11 ot « 15 » 5 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 (cnemuanbHOCTH) 09.04.01 HWHopmaTka W BBEIYHCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
30.10.2014 roma, paccMoTpena u onoOpena Ha 3acemanuu kKadeapsl KCYIT «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:

Jouent Kadeapa KOMIbIOTEPHBIX CH-
CTEeM B YIIPABICHUU U MPOCKTUPOBA-
Huu (KCVII) A. A. Kokonos

3aBenyronmii o0ecnieunBaromeii kag.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHAa ¢ (DaKyIbTETOM U BBINTyCKaroweil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIONIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIEepTHI:

[Ipodeccop kadenpsl KOMITbIOTED-
HBIX CUCTEM B YIIPAaBICHUU U MPOEK-
tupoBanuu (KCVII) B. M. 3103bK0B

JlotieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABICHUH H TPOCKTHPO-
Banuu (KCVII) H. 1O0. Xabubynuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
OO0y4yeHue 0CHOBaM aBTOMATU3MPOBAHHOTO TpoekTrpoBanus CBY HHTErpaibHBIX CXEM M CUCTEM
Ha KpUCTaJie.

1.2. 3agaun IMCHMIIINHBI
—  OcBouts 6azoBeie noHATHs CAIIP 1151 mpoekTHpoBaHUs pagHO3IEKTPOHHBIX YCTPOMICTB;
—  3HAaTh AITOPUTMBI MOJEIIMPOBAHUS PAIUOIEKTPOHHBIX LENEH U CUCTEM;
—  3HAaTh AJITOPUTMBI JIEKTPOMAarHUTHOTO MOJEIUPOBAHUS PaJHO3IEKTPOHHBIX YCTPONCTB
—  YMeTh oCcylecTBIATh pacueT U npoektupoBanue CBY nHTErpanbHbIX CXEM, a TAKXKE CUCTEM
Ha KpHUCTaJUIE HAa UX OCHOBE;

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucuunnuna «Apromaru3zanus npoekrupoanus CBY MHTErpanbHbIX CX€M U CUCTEM Ha KpUCTa-
ne» (b1.B.O/1.4) otHOCuTCA K 010Ky 1 (BapuaTUBHAS YacTh).

[TpenmecTByOUMMH AUCUUIUIMHAMY, (POPMHUPYIOIIMMHU HavajbHbIE 3HAHMS, SIBJIAIOTCS: ABTOMa-
Tu3anus npoektuposanus CBY nHTErpaiabHbIX CXEM U CUCTEM Ha KpucTajuie, AHanu3 u cunte3 CBY no-
JYNPOBOAHUKOBBIX ycTpoiicTB, M3mepenne CBY ycTpoilcTB U nHTErpasibHbIX cxeM, OCHOBBI IPOEKTUPO-
Banus CBY nomynpoBoJHUKOBBIX ycTpoiicTB, Paguorexunueckue cuctemsl Ha ocHoBe CBY unTerpas-
HBIX CXEM.

[Tocnenyromumy JUCHUIUIMHAMY ABIIAIOTCA: ABTOMatu3anus npoektupoBanuss CBY unTerpais-
HBIX CXEM M CHUCTEM Ha KpHUCTAJLIE.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIIMHbBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OK-8 crocoOHOCThIO K MpOo(hecCHOHANbHON 3KCIITyaTallil COBPEMEHHOTO 000pYIOBaHUS U
npubopoB;

— OIIK-6 ciocoOHOCTRIO aHATU3UPOBATh MPOGECCHOHATBHYIO UH(GOPMAIUIO, BBIIEIATh B HEl
[JIaBHOE, CTPYKTYpUPOBaTh, OGOPMIISATh U MPEACTABIATh B BUAE aHAJTUTHUECKHX 0030pOB ¢ 00OCHOBaH-
HBIMU BBIBOJIAaMHU U PEKOMEHIAIUSMU;

— IIK-3 3HanreM MeTo0B ONTUMH3ALUU U YMEHHE IPUMEHITh UX MPU PEeLIeHUH 3a/1a4 rpodec-
CHOHAJILHOU JeSITeIbHOCTH;

— TIK-7 nmpuMeHeHHeM MEpCIeKTUBHBIX METOJIOB HCCIICIOBAHUS W PEIICHUs MPodhecCHOHah-
HBIX 33/1a4 HAa OCHOBE 3HAHUS MHUPOBBIX TEHICHIIMH Pa3BUTHS BHIYMCIUTENILHON TEXHUKHU U HUH(OpMAILIH -
OHHBIX TEXHOJIOTHH;

— IICK-1 ymenueM pa3pabaTbiBaTh TEXHUUYECKOE 3a/1aHUE Ha OMBITHO-KOHCTPYKTOPCKYIO paboTy
o cosnannio CBY MUC;

— TICK-2 ymenuem paspabarbiBaTh CTPYKTYpHBIC M NpuHIMNHaIbHbIe cxembl CBY MUC, BbI-
MOJIHATHh ONTUMH3ALHUI0 UX NTAPaMETPOB C YUYETOM CYIIECTBYIOIIUX TEXHOJIOTMYECKUX MAPUIPYTOB MIPOU3-
BOJICTBA M TEXHOJIOTMYECKUX OTpaHUYEHUI;

— TICK-3 ymenuem paszpadareiBath Mozenu dnemeHToB CBY MUC u BBIONTHATE MOJICITHPOBA-
Hue xapakrepuctuk CBU MUC Ha ocHOBe npuMeHeHus coBpeMeHHbIX CAIIP;

— TICK-4 ymeHnuem pa3pabaTbiBaTh CXEMBI U TONOJOTHH TeCTOBBIX cTpykTyp 1 CBU MUC, a
TaK)XKe KOHCTPYKTOPCKYIO JOKYMEHTALIUIO ISl UX TPOU3BOJICTBA;

B pesynbrare u3ydeHus IUCHUIUIMHBI 00Y4arOIUNCS JOKEH:

— 3HATh COBPEMEHHOE COCTOSIHHE B OOJIAaCTH aBTOMATHU3UPOBAHHOTO MPOCKTHPOBAHHS PAJHO-
AJIEKTPOHHBIX CPEACTB. - OCHOBHBIE METOJbl pacyeTa XapaKTEPUCTHK U MOJEIMPOBAHUS yCTPOMCTB B
coBpeMeHHbIX CAIIP.

— yYMeThb - IPUMCHATH pa3IMYHbIE WHCTPYMEHTAIbHBIE cpenacTBa st paspadorkun CBY wmHTE-
IPaJIbHBIX CXEM U CUCTEM Ha KPHUCTAJUJIE. - OCYLIECTBISATh BHIOOP CPEACTB U METOAOB IPU PELIEHUH I10-
CTaBJICHHBIX MPO(ECCHOHAIBHBIX 33/1a4. - MPOEKTUPOBATh PATUONIEKTPOHHBIE CHCTEMBI COIVIACHO I0-
CTaBJICHHOMY TEXHUYECKOMY 3a/IaHUIO C IPUMEHEHUEM COBPEMEHHBIX MHTETPAJIbHBIX CXEM.

—  BJAaJeTh - COBPEMEHHBIMU UHCTpyMEHTaMu npoekTupoBanuss CBY uHTerpanbHbIX CPEACTB U
CUCTEM Ha KpUCTaJljie, B TOM yucie cnenuanusupoBadHbiMu CAIIP. - MmeTonamu MoaenupoBaHus U pacye-
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ta CBY pannosnekTpoHHBIX yCTPOMCTB.

4. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCLUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B TaOIu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Buner yueOHOI nesTenbHOCTH Bcero uacos CemecTpsl

1 cemectp 2 ceMecTp 3 cemectp

AynuTopHble 3aHATUSA (BCETO) 104 36 32 36
Jlexknuu 28 10 8 10
[IpakTnueckue 3aHATHS 24 8 8 8
JlaboparopHbie pabOTHI 52 18 16 18
CamocrosTenbHas paboTa (BCero) 112 36 40 36
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 50 16 16 18
pabotam
[TpopaboTka JIEKIIMOHHOTO MaTepraia 30 4 16 10
CaMocCTOsATEIbHOE U3YUEHUE TEM 8
(BOIIPOCOB) TEOPETHUYECKOM YacTH Kypca
[ToaroroBka K MpakTUUYECKUM 3aHSATHUSM, 24 8 8 8
ceMuHapam
Bcero (0e3 sx3amena) 216 72 72 72
OO01mas TpyI0eMKOCTb, 4 216 72 72 72
3auetHble EauHunml 6.0 2.0 2.0 2.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHATUH

= | = | = | 8§ | EE
= T " O 2 % o E
? 3 < B P 2 U
HasBaHus pa3aenoB IUCHUTUIMHBI i ® o, o, o 2 S5
= 5 © p 5 0 ==
sy = S 2 8 £ 3
& R & =
1 cemectp
1 ABTOMaTU3HpOBAaHHOE POECKTUPOBAHNE 10 8 18 36 72 | OK-8, OIIK-6,
u mozaenupoBanre CBY uemneii. I1K-3, TIK-7,
[1CK-1, TICK-
2, TICK-3,
[1CK-4
Hroro 3a cemectp 10 8 18 36 72
2 ceMecTp
2 ABTOMaTU3MPOBAHHOE MPOEKTUPOBAHUE 8 8 16 40 72 |OK-8, OIIK-6,
1 MozesiipoBaHue HenuHeHsix CBY IIK-3, IIK-7,
YCTPOKCTB. I1CK-1, IICK-
2, [ICK-3,
[1CK-4
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Hroro 3a cemectp 8 8 16 40 72
3 cemecTp
3 ABTOMAaTH3UPOBAHHOE MPOEKTUPOBAHUE 10 8 18 36 72 | OK-8, OIIK-6,
tonosioruii CBY MIC u DM mozaenuposa- I1K-3, TIK-7,
HHE. I[ICK-1, IICK-
2, TICK-3,
[1CK-4
Hroro 3a cemectp 10 8 18 36 72
Hroro 28 24 52 112 216
5.2. Conep:xanue pa3aesioB AMCUUIIMHBI (110 JEKIHSIM)
Coneprkanue pa3ienoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmumie 5.2.
Tabmuma 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 =
2 s 5
Z > 5
HasBanus paznenos Copeprkanue pa3aesioB JUCUUILTUHBI MO JEKIHUSIM z - &5
o) S E
=3 g =
a e g
= S
1 cemectp
1 ABromarusupoBanHoe | Knaccupukauusa CAIIP. 3agaun aBToMaTH3upOBaHHO- 4 OK-8,
MPOEKTUPOBAHUE U r'o MIPOEKTUPOBaHMS. THITBI 0OBEKTOB MOJICITHPOBA- OIIK-6,
moznenuposanne CBY Hus. JInHelHbIe U HeJIMHEWHbBIE YCTPONCTBA, aKTUB- [K-3, TIK-
eTei. HbI€ U NMACCUBHbBIC YCTPONCTBA. 7, IICK-1,
o . [1CK-2
MonenupoBanue TuHeHHbIX nenei. Kiaccudukanuys 6 HgK 3’
aJITOPUTMOB MOJECIIMPOBAHUE JIMHEMHBIX Lenel. Me- )
TOJIbI Y3JIOBBIX IOTEHIIMAJIOB U KOHTYPHBIX TOKOB.
MonennpoBanue Ha OCHOBE YETHIPEXIIOIIOCHBIX MAaT-
pui. [Ipumepsl pacuera. KakckaaupoBaHue mrymsimmx
YETBIPEXIIOIOCHUKOB. MOIEIMPOBAHNE HEITMHEWHBIX
nernei. Knaccudukarus anropurMoB, MOJCITUPOBAHUE
HEJIMHEHHBIX 1eneld. Bpemennsie (spice, shooting
method) u gactorasie (harmonic balance) meTospbI.
Psnber Bonsreppa.
Hroro 10
Hroro 3a cemectp 10
2 ceMecTp
2 ABromatusupoBanHoe |JIuHeiiHble 1 HenMMHENHHbIE Moaen CBY koMnoHeH- 4 OK-8,
MIPOCKTUPOBAHUE U TOB. [IprMephI JIMHEWHBIX MOJENIEH IACCUBHBIX U aK- OIIK-6,
MOJIEIUPOBAHUE TUBHBIX?JIEMEHTOB. [I[prMepbl KOMITAKTHBIX HEJTMHEN- ITK-3, I1K-
HenuHernbx CBY HbIXx Mozesnelr CBY noseBbIx TpaH3UCTOPOB, OCHOB- 7, IICK-2,
YCTPOMCTB. HbIE UICTOYHUKU HenuHeHHocTel. CrocoObl OnmucaHus IICK-3,
HEJIMHEMHBIX 3aBUCUMOCTEN B MOJCIISIX — AHAJIUTHYC- [ICK-1
ckue, Tadmunbie. Croco0 dKCTpaKIMu TapaMeTpoB
mozenei. CAIIP aiist sKCTpakuuy JTMHEWHBIX U HEJH-
HEWHEBIX MOJEIIEHN.
ABTOMaTU3UPOBAHHOE NMPOEKTUPOBAHUE HEITMHEHMHBIX 4
CBUY ycunureneit, TUIIBI ¥ pa3HOBUIHOCTH. Moxenu-
posanue loadpull g momueix CBY TpaH3ucTopos.
Crabunuzanus ¥ MPOEKTUPOBAHUE YCHIIUTEIIEH MOTII-
5
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HOCTH. CXEMBI CIIOKEHUS MOIITHOCTH. MIHTepMOTyIIs-
1M CUTHAJIOB Ha HEJIMHEHHOM 35eMenTe. OCHOBHBIE
XapaKTePUCTUKU CMECHUTENIEH, aKTUBHBIE U TTAaCCUB-
HbIe cXeMbl. [[pUHIIUITBI MOIETTUPOBAHUS CMECUTENEH.
banancHBIN 1 IBOWHON OaTaHCHBIM CMECUTEINb, TTPH-
Mepbl. ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE CME-

CUTEJICH.

Hroro 8
Hroro 3a cemectp 8

3 cemecTp

3 AtomaTtuzupoBaHHoe | OOmue cBenenue 00 nexTpomMarnutTHoM (OM) mMoze- 4 OK-8,
IPOEKTUPOBAHUE JTUPOBAHUU, IPUHIIUIIBI pacyeTa, 001acTh IPUMEHe- OIIK-6,
tonosioruiit CBY C u Hua.OCHOBHBIE METO/Ibl DM MOIEIUPOBAHUS, UX J0- TIK-7,
OM monenupoBaHHUE. CTOMHCTBA M HeocTaTku. Kiaccudukanuys MeTo1oB, TICK-2,

IJIJaHAPHBIEMETO/IBI, TPEXMEpHBIE. YpaBHEHUs Makc- [1CK-4,

BeJlJIa, YUCIIEHHOE penieHue. [[puHiunsl quckpeTnsa- IICK-1

LMY MoJienupyemMoro o0bekTa. ['paHnyHbIE yCIOBUSL.
Meron momenToB, pynkuwms ['puna, mpumepsr CAITP.
MeToa KOHEUHBIX 3JIEMEHTOB, OCHOBHBICITPUHIIMUIIBI
pabotsl, mpumepbl CAITP. MeTox KOHEUHBIX pa3HO-
CTeH, OCHOBHbIE PUHIUIIBI paboThl, mpumepsl CAIIP.

[Tpumenenne DM MoaenupoBaHus MPU MPOCKTUPOBA- 6
nun CBY UC. Pa3pabotka rononoruu CBY UC,
OCHOBHbI€ MpUHITUIIEI, TpuMepbl. OM B CAIIP nis
CXEMOTEXHMUYECKOT0 aHaiau3a. Apromaruzaius OM
MoaenupoBanus npu pazpadorke CBU UC. OnTu-
Mu3aius npu M MoJIeTUpPOBAHUH.

Hroro 10
Hroro 3a cemectp 10
Hroro 28

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H ¢ 00eceYnBAKIIMMH (TPeabIy UMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIMMA) H
obecrnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3gensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3aciioB ):[aHHOfI JUCHUITIIMHBI, OJIA
KOTOPBIX HGO6XOI[I/IMO HU3YUCHUC

HauMeHOBaHHE TUCLATLINH 00eceunBaoIIUX U 00eCIeUMBAEMbIX
JUCLUILUINH
1 2 3

[IpeamecTByrOmMME TUCITUATIIUHBI

1 ABromMartuzanus npoextupoBanuss CBY uHTErpanbHeIX

+ + +
CXEM M CUCTEM Ha KpHUCTajlle
2 Ananu3 u cuare3 CBY nomaynpoBOAHUKOBBIX YCTPONUCTB
3 Usmepenue CBY ycTpolCcTB U MHTETPAIBHBIX CXEM
4 OcHobl nnpoektupoBanusg CBY nosynpoBoIHHUKOBBIX N n .

YCTPOMCTB
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5 Pagnorexunueckue cucteMbl Ha ocHoBe CBY unTe-
TPaJIbHBIX CXEM

+ + +

[Tocnenyromuye TUCITUTIIUHBI

1 ABromMartuzanus npoexktupoBanuss CBY uHTErpanbHbIX
CXEM U CHUCTEM Ha KpUCTaJUIE

- -

5.4. CooTBeTcTBME KOMIIETCHUM M, JopMHUpPyeMbIX IPH M3YYEHUH AUCUHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3YyYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THI
§ Bunwl 3austuit
= . :
O O
o <
5 i 4 g g, ®DopMbI KOHTPOJIS
E = g =) =
) o = 8
N =
OK-8 + + + Cobecenosanne, OTuer 1o

nmabopaTopHO# padore,
Omnpoc Ha 3ansaTHX, Tect

OIIK-6 + + + + CobecenoBanune, OTUeT Mo
nabopaTopHoii padore,
Onpoc Ha 3anarusx, Tecr,
OTt4er 1o MpaKTUYECKOMY
3aHITHIO

I1K-3 + + + + CobecenoBanne, OTUeT 110
nabopaTopHoii pabore,
Ompoc Ha 3ausaTusx, Tecr,
OT4eT 1o MPaKTHIECKOMY
3aHATHUIO

I1K-7 + + + + CobecenoBanne, OTUeT 1Mo
nabopaTopHoi padore,
Omnpoc Ha 3ansaTHsX, Tecr,
OT4er 1o MpaKTHYECKOMY
3aHATHUIO

TICK-1 + + + + CobecenoBanune, OTUeT Mo
naboparopHoii paboTe,
Onpoc Ha 3anarusx, Tecr,
OTuer 1o MpaKTUYECKOMY
3aHSATHIO

IICK-2 + + + + CobecenoBanne, OTuer 1o
nmabopaTopHOU padore,
Omnpoc Ha 3anaTHX, Tecr,
OTyer 1o NpakTUYECKOMY
3aHATHIO

IICK-3 + + + + CobecenoBanne, OT4uer mo
nmabopaTopHOi padore,
Omnpoc Ha 3ansaTusX, Tecr,
OT4er 1o MpaKTUIECKOMY
3aHATHUIO
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TICK-4 + + + + CobecenoBanne, OTUeT MO
naboparopHoii paboTe,

Onpoc Ha 3aHatusx, Tecr,
OT4er 1o MpaKTHYECKOMY

3aHATHUIO

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 2 E
9 S 5
< 25
]
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT z 7 & 5
o S E
= o, =
a o 2
= S
1 cemectp
1 ABroMatusnpoBanHoe | YeTeipexnomocHsle napameTpsl CBY cxeMm u niemnen B 6 OK-8,
MIPOCKTUPOBAHUE U CAIIP, MozienupoBaHHe YETEPHIXIIOMIOCHBIX TapaMeT- OIIK-6,
MozaenupoBanue CBY POB Pa3IMYHBIX CXEM. [1K-3,
EH. N [ICK-
feme MonenupoBanue cornacyromux nemnei (CL[) B CAITP. 6 Hg 7 3,
Pacuer CII ma ognoit wactore. Pacuer CLI mms HCi( ’2
KOMIIJIEKCHBIX HAarpy30K. ik
[1CK-4
CoracoBaHye Ha TPAaH3UCTOPHOTO Kacka/ia Ha OJTHOM 6
94acTOTE Ha MaKCUMYM KO3()(hUITEeHTa YCUIICHUS B
CAIIP.
Hroro 18
Hroro 3a cemectp 18
2 ceMecTp
2 AstromaruzupoBanHoe | llIupokomnonocHoe cornacoBanue B CAIIP Tpan3u- 8 OK-8,
MPOEKTUPOBAHUE U CTOPHBIX YCUJIUTENEH. OIIK-6,
MOJICIHp OBaHg%q Load pull monenupoBanue Ha MaKCUMyM BBIXOAHOM 4 I;IIE%I?F-
HeHHHUeHHHX MOIIIHOCTH, pacueT ycuiautens MmouHoctu B CAITP ° i
YCTPOMCTB. [1CK-2,
Pacuet u monenupoBanue B CAIIP mmpoKornonocHoro 4 [ICK-3,
0aJaHCHOTO CMECHTEIIS. [ICK-4
Uroro 16
Hroro 3a cemectp 16
3 cemecTp
3 AsromatusupoBaHHoe | MogaenupoBanue B CAIIP MUKPOIIONIOCKOBBIX HEOA- 4 OK-8,
IIPOEKTHPOBAHUE HOPOJHOCTEH (IIOBOPOT, TPOMHUK, KPECT, Pa3phIB, XO- OIIK-6,
tononoruii CBY UC n JIOCTOXOJHBIN M KOPOTKO3AMKHYTBIH HUTEH). [IK-3, TIK-
M mozenMpoBaHHe. OM MoIenupoBaHNEe MUKPOIIOJIIOCKOBBIX ITACCUBHBIX 4 17'[’(13_11((:5-1’
3JIEMEHTOB, CPAaBHEHHE MOJIEISIMU B BHJI€ SKBUBA- HCK-3’
JICHTHBIX CXEM. o
[1CK-4
PacueT Manonrymsinero ycuiauTesns, pa3padoTka Tormo- 10
noruu CBY ycunurens B CAIIP. ABromatu3npoBaH-
Hoe DM Mozaenupoanue CBY UHTErpanbHOM CXEMBI.

CornacoeaHa Ha noptane Ne 27973




Uroro 18
Uroro 3a cemectp 18
Hroro 52
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabnue 8.1.
Tabmuma 8.1 — HammeHoBaHue MPaKTHUECKUX 3aHATHHA (CEMUHAPOB)
A v
= 2 E
3 ==
g > 5
HasBanus paznenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUH (CEMHHAPOB) zF &5
: 2 s
> o =
a B>
= S
1 cemecTp
1 ABromaru3upoBaHHOe |PacueT XxapakTepuCTHK AIMHHON JIMHUU. PacueT xomo- 2 OIIK-6,
MIPOEKTUPOBAHUE U CTOXOJTHOTO U KOPOTKO3aMKHYTOTO Iiuieda, cpaBHe- [IK-7,
MozenupoBanue CBY HUe c pe3yabratamu moaenuposanus B CAIIP. [1CK-3,
LETIEH. P [ICK-1,
eaIM3alys aaropuTMa pacyeTa KacKaJHO COSTUHEH- 4 K3
HBIX 1eneil. CpaBHEHUE C pe3yabTaTaMu MOJEINpPOBa- HCi{ ’2
Hus B CAIIP. )
AHanuTHYeCKU# pacueT IByX- U TpexaieMeHTHoH CI] 2
JUISL PE3UCTUCTUBHON U JJIs1 KOMIUIEKCHON Harpy3Ku.
CpaBnenue ¢ pesynbratamu moneaupoBanus B CAIIP.
Hroro 8
Hroro 3a cemectp 8
2 cemecTp
2 ABTOMaTH3UpPOBaHHOE | AHATMTHYECKUN pacdeT paboyeil TOYKU TPaH3UCTOP- 4 OIIK-6,
MIPOEKTUPOBAHUE U HOTO YCHJIUTEISI (IS pa3HBIX KJIaccOB pabOTHI TpaH- [TK-3, TIK-
MOJCJIMPOBAHUE 3UCTOpA). 7, IICK-4,
HenuHeHsIx CBY . IICK-1
CIIMHE C AHaJIUTUYECKUN PaCUYET TPAH3UCTOPHOTO YCUITUTEIIS 4 HgK 2’
YCTpOHCTB. Ha MakCUMYM Kod(duuueHTa ycuiaenus. Pacuer BbI- )
XO/IHOM MOIIIHOCTUB 3aBHCHUMOCTH OT Kjlacca paboThl
YCUIIUTEIIS.
Hroro 8
Hroro 3a cemectp 8
3 cemecTp
3 ABromatusupoBanHoe | lllymoBbie mapameTpsbl, KaCKaAUpPOBAHUE IIYMSIIIAX 4 OIIK-6,
IIPOCKTUPOBAHKE YETBIPEXIIOIOCHUKOB. AHATUTUYECKUN pacyeT TpaH- [K-3,
tonosioruii CBY UC u 3UCTOPHOTO YCHJIUTEINISI HA MUHUMYM KO3 dUImeHTa IICK-1,
OM mozenupoBaHue. myma. [ICK-2,
Pacyer MUKpOMOIOCKOBBIX JIMHUHM AJIs1 Pa3HBIX TUIIOB 4 gﬁ%z”
MIOJUIOKEK Ha OCHOBE MAaTEMATUYECKUX MOJEIEHN U ;
YpaBHEHUM.
Hroro 8
Hroro 3a cemectp 8
Hroro 24
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmure 9.1.
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 =
al g
= S
1 cemectp
1 ABromarusuposanHoe | IlogroroBka k mpaxkTuue- 8 |OIIK-6, |Omnpoc Ha 3ansATUAX, OT-
MPOEKTUPOBAHUE U CKHUM 3aHSATUSIM, CEMHHA- [1K-3, 4eT 1o JabopaTopHOi pa-
mozaenupoBanne CBY pam [K-7, 6ote, OTYeT MO MpaKTUIe-
uenen. CaMOCTOATEITBHOE H3yUe- 8 ggﬁ-é, CKOMY BaH;ITI/I}O, Cobece-
- BaHU T
HUE TeM (BOTPOCOB) Teope- HCK 3’ A0 e, 1ec
THYECKOM 9acTH Kypca o
OK-8,
[TpopaboTka JIEKITMOHHOTO 4  |TICK-4
MaTepuania
OdopmieHre OTYETOB 10 16
J1abopaTOpHBIM paboTam
Hroro 36
Hroro 3a cemectp 36
2 cemecTp
2 AsromarusupoBanHoe |IloaroroBka k mpaxkTuye- 8 |OIIK-6, |Ompoc Ha 3anATuUAX, OT-
MPOEKTUPOBAHUE U CKHUM 3aHSATUSIM, CEMHHA- I1K-3, 4eT 1o JabopaTopHOM pa-
MOJIETTUPOBAHUE pam [1K-7, 6ote, OTYET MO MpaKTUIe-
HeJ‘II/IHfI/IHLIX CBY TIpopaBoTka TEKIHOHHOTO 8 TICK-1, CKOMY 3aHATHIO, TecT
YCTPOMCTB. MaTepuana [1CK-2,
[1CK-4,
IIpopaboTka JIEeKIIUOHHOTO 8 |OK-8,
MaTepuaia [ICK-3
OdopMieHHE OTYETOB T10 16
nabopaTtopHbeIM paboTam
Uroro 40
Hroro 3a cemectp 40
3 cemecTp
3 ABromarusupoBanHoe | IloaroroBka k mpaxkTuye- 8 |OIIK-6, |Omnpoc Ha 3ansaTUAX, OT-
POEKTUPOBAHUE CKUM 3aHATHUSAM, CEMUHA- [K-3, 4eT 1o 1abopaTopHoil pa-
tontojioruii CBY UC n pam 1IK-7, 6ote, OTYeT MO MpaKTHIe-
OM mopenupoBaHueE. TTpopaGoTka TEKIHORHOTO 5 ggﬁ—é, CKOMY 3aHsTHIO, TecT
Marepuasa o
[1CK-3,
[IpopaboTka JIEKIIHOHHOTO 5 |OK-3,
MaTepuana [ICK-4
OdopmieHre 0TYETOB 10 18
nabopaTopHBIM paboTam
Hroro 36
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Hroro 3a CEMCECTP

36

Hroro

112

10. KypcoBasi padota (mpoekr)

He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM Gamn na 1-yio KT ¢ | 6am 3a nepHon 0aJut 3a mepuos Bcero 3a
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa

1 cemectp
Onpoc Ha 3aHATUSX 2 2 2 6
Otuet o nabopaTropHoii 10 10 10 30
pabote
OTt4er 1o NpaKTUIECKOMY 8 8 8 24
3aHATHIO
CobecenoBanue 30 30
Tect 10 10
Hroro makcumym 3a nepu- 20 20 60 100
on
Hapacratomum urorom 20 40 100 100

2 cemecTp
Omnpoc Ha 3aHATHAX 2 4 4 10
Otuer no nmaboparopHoit 15 15 15 45
pabote
OTt4er 1o NpaKTUIECKOMY 10 10 10 30
3aHATHIO
Tect 15 15
Hrtoro makcumyM 3a nepu- 27 29 44 100
on
Hapacraromum ntorom 27 56 100 100

3 cemecTp
Onpoc Ha 3aHATUSIX 2 4 4 10
OtyeT no nabopaTopHOM 15 15 15 45
pabote
OT4eT no MpakTUYECKOMY 10 10 10 30
3aHITHUIO
Tect 15 15
Hroro makcumym 3a nepu- 27 29 44 100
on
Hapacraromum ntorom 27 56 100 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

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

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

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

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

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. OcHOBBI aBTOMaTH3WPOBAHHOTO MPOCKTUPOBAHMS PATUOIIEKTPOHHBIX YCTPOMCTB (UacTh 1):
VYueb6Hoe mocobue / KomorpusoB B. A. - 2012. 120 c. [OnextponHslii pecypc] - Pexxum nocryna:
https://edu.tusur.ru/publications/1390, nata o6pamenus: 28.05.2018.
2. OCHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS PATUOIIEKTPOHHBIX YCTPOUCTB (W4acTh 2):
YuebHoe mocobue / KomorpuoB B. A. - 2012. 132 c. [DnexTponHbii pecypc] - Pexum nocrtyma:
https://edu.tusur.ru/publications/1391, nara o6pamenus: 28.05.2018.

12.2. lonotHuTEIbHAS JIUTEpaTypa
1. MammunHoe npoektupoBanne CBY ycrpoiicts: Ilep. ¢ anrn. / K. I'ynira, P. lapmxk, P. Yanxa ;
nep. C. 1. bponenkas, pen. nep. B. I'. llleitnkman. - M. Panuo u cBsi3p, 1987. - 428[4] c. (Hanuuue B 616 -
muoteke TYCVYP - 23 3k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs
1. Koxonos A.A., CanbaukoB A.C. ABromaru3auus npoextuposanus CBY nHTErpaabHbIX CXeM
u cucteM Ha kpuctaie npu nomornu CAIIP ADS [DnexkTponHsIil pecypc]: YueOHO-METOANMYECKOe MOCOo-
Oue 1o BBIMOJIHEHHIO MTPAKTUYECKHX, Ja00pAaTOPHBIX U caMOCTOsATENbHBIX paboT. — Tomck: 2015. — 86 c.
[DnmeKTpOoHHBII pecypc] - Pexum JIOCTYyTIA: http://www kcup.tusur.ru/index.php?
module=mod_methodic&command=view&id=249, nara o6pamenus: 28.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B
Y4eOHO-MEeTOqMUECKNE MAaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIOTCS B (opMax,
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AAlITUPOBAHHBIX K OIrPaHUYCHUAM UX 310POBBA U BOCIIPUATHA I/IH(I)OpMaL[I/II/I.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IevaTHoOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

12.4. TIpodeccuonaibHbIe 0a3bl JaHHBIX H MHGOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI

1. www.ieeexplore.ieee.org

13. MaTepI/IaJILHO-TeXHI/I‘le(:KOC odecmeueHne JAUCHHUIIIMHBI U TpeﬁyeMoe nmporpaMmmMHoe¢

ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo

JTUCIHHUIIINHDI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH

I[J'I}I IMPOBCACHUA 3aHATHH JIEKIIHOHHOI'O TUIIA, TPYHIIOBBIX U UHAWBUAYAJIbHBIX KOHCYHBT&HHﬁ, TC-

KyHI€ro KOHTpOJId U HpOMe)KYTO'—IHOI\/'I aTTeCTallu UCIIOJIB3YCTCA y‘-Ie6Ha$I AyauToOpHUs C KOITMYCCTBOM II0-
CaJIOUHBIX MeCT He MeHee 22-24, obopyaoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-

JIIOCTpAUU I10 JICKHMOHHBIM pa3JcyiaM TUCHUILIAHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGoparopusi MH()OPMAIIMOHHBIX TEXHOJIOTUH

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-

BEJICHUS 3aHITUHN JIAOOPATOPHOTO TUIIA, TOMEIICHUE IS CAMOCTOSTEIILHOM PabOThI
634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, n. 74, 323 ayn.

Onwucanue uMeronierocst 000pyI0BaHuU:

- [ITK Ha 6a3e IBM PC/AT (4 mr.);

- [IBM DURON SWS 40;

- [I1I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

- [15BM VIVO D 133 (2 mrT.);

- KomnsrorepP WS2;

- [I5BM "AMSTRAD";

- Jlocka MapkepHasi;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpemnoaBareis.
[IporpamMMHoOe obecrieueHue:

— Mathcad 13,14

Microsoft EXCEL Viewer

Microsoft PowerPoint Viewer

Microsoft Visual Studio 2013 Professional

13.1.3. MaTepua/ibHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

Jlaboparopust H”HPOPMAIIMOHHBIX TEXHOJIOTUI

yueOHas ayIMTOpHsl 111 IPOBEACHUSI 3aHATHI IPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BEJICHHS 3aHATHIA Ja0OPAaTOPHOrO THUIIA, TOMEIIEHUE JIJIS CAMOCTOSTEILHOM PabOThI
634034, Tomckas obnacts, . Tomck, Bepiununa ynuia, a. 74, 323 ayn.

Omnrcanne UMEIOIIErocs O60py,I[OBaHI/I$IZ
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- [ITK Ha 6a3e IBM PC/AT (4 mrt.);
- [I5BM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

- [I5BM VIVO D 133 (2 mt.);

- KomnsrorepP WS2;

- [I5BM "AMSTRAD";

- Jlocka MapkepHas;

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpernoaBares.
[TporpamMHOe obecrieueHue:

— Keysight (ADS)

— Keysight System Vue

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/pecam:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl kKiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBarT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
4yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (popMax, MOOMIIBHOM cUCTEMBI NPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyuyaromyecsi ¢ HapylleHHeM cilyxa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIOUIUMUCS ¢ HAPYIIEHUsIMU 3PEHUSAMM [IPEyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aANNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIUKU U IpyrHe TEXHUYECKHE Cpe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBaA-
JUJTHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1. Yro takoe CAIIP:

1) Ilporpamma Ju1st IpOBE/ICHUS PACUETOB;

2) Cucrema, npeHa3HAuUCHHAas! 1711 aBTOMATU3allUd HAyYHbIX SKCIIEPUMEHTOB, a TAaKXKe Ui OCy-
IIECTBJICHUS MOJICTUPOBAHHUS UCCIIEAYEMbIX O0BEKTOB, SIBICHUN U MPOLIECCOB, U3yUEHNUE KOTOPBIX Tpau-
LIMOHHBIMH CPEACTBAMHU 3aTPYIHEHO MM HEBO3MOXKHO;

3) CoBOKYNHOCTb aJITOPUTMOB U IIPOrpaMM, HEOOXOIUMBIX JUIsl YIIPABJICHHs CUCTEMOM U peLIeHUs
C ee MOMOIIbIO0 33a71a4 00padOTKH UH(POPMALIUK BEIYUCIUTEIbHON TEXHUKOM;

4) ITporpammHOe obecrieueHust Ui pa3paboTKH KOHCTPYKTOPCKOM JOKYMEHTAIUH.

2. Ecnu ananoroBelil curHai X(t) uMeeT orpaHMYeHHbIN criekTp 10 fc, To OH MOXeT ObITh BOCCTa-
HOBJICH OJTHO3HA4HO U 0€3 MOTeph M0 CBOUM JAMCKPETHBIM OTCUETAM B3ATHIM:

1) wacroroii > 2fc;

2) wacrotoii > 2fc;

3) ammuiutynou > 2fc;

4) ammutynoi < 2fc .

3. llens ucnionp3oBanms CAIIP:

1) IloBblieHNE KayecTBAa M TEXHUYECKOTO YPOBHS MPOEKTUPYEMOI M BBIITYCKAaeMON MPOIYKIIHH,
yBEJIMUEHHUE 3aTpaT Ha MX CO3JaHHME M IKCIUIyaTallMio, YMEHbBIIECHUS TPYAOEMKOCTH MPOEKTUPOBAHUS U
MOBBIIIIEHUS KQUeCTBa MPOEKTUPYEMOI JOKyMEHTAllUU, NOBBILIEHUS 3PPEKTUBHOCTH OOBEKTOB MIPOEKTH -
pOBaHUs;

2) YMeHbllIEHHE 3aTpaT, COKPAILlEHHEe CPOKOB BBHIIOJIHEHUS, YBEIMUEHHE TPYIOEMKOCTH, MTOBBILIE-
HUE TEXHUYECKOI'0 YPOBHS MIPOEKTUPYEMO U BBIITYCKAEMOM MPOIyKIUH.;

3) YmMeHblIeHHE 3aTpaT, yBEIMUEHHE CPOKOB BBHIIIOJIHEHUS, YBEIUUYEHUE TPYJOEMKOCTH, MOBBIIIE-
HUE TEXHUYECKOI'0 YPOBHS MIPOEKTUPYEMOM U BBIITYCKAEMOU MPOIyKIUY;

4) YMeHblICHUE 3aTparT, YBEJIMUEHUE CPOKOB BBIMOJIHEHHS, YBEIMUCHUE TPYAOEMKOCTH, MOBBIIIE-
HUE TEXHUYECKOI0 YPOBHS IPOEKTUPYEMOM U BBIITYCKaeMOM MPOTYKITHH.

4. Ina npoextuposanuss CBY ananoroBslx ycTpoiicTB ucnosb3yrorcs cienyromue CAIIP (ot-
METhTE BCE MIPABUIIbHBIE OTBETHI):

1) Advanced Design System;

2) AWR Microwave Office;

3) Cadence Virtuoso;

4) AutoCAD.

5. Ha Bxon 12-6utHoro ALIII nocTymaer curHajioM ¢ MaKCUMaJlbHOW aMILTUTYI0M

ot -1B 5o 1 B. Onpenenute pazpemenne AL no amrmuryne:

1) 0,48MmB;

2) 0,24 mB;

3) 83,3 MB;

4) 166,6 mB.

6. Pacnionoxure ypoBHU MOJEINPOBAHUS B IPABUIIBHOM MOPSIKE:

1) TexHonoruueckue, CXeMOTEXHUUECKHE, JIEKTPOMAarHUTHBIE, CUCTEMHBIE;

2) TexHoNIOrMYECKHUE, FNEKTPOMArHUTHBIE, CXeMOTEXHUYECKUE, CUCTEMHBIE;

3) CucremHble, CXeMOTEXHUYECKUE, JIEKTPOMArHUTHBIE, TEXHOJIOTUYECKHUE;

4) DneKTpoMarHUTHbIE, CXEeMOTEXHUUECKUE, TeXHOIOTnYeCKUe, CUCTEMHBIE.

7. lllymoBbIE TapaMETPhI ATO:

1) NFmin, Gopt, Rn;

2) NF, Gt, Pout;

3) NFmin, Gopt, Pout;

4) NFmin, Gt, Rn.

8. IIpu monenuposanun MetooM AC HETMHEWHBIN 2JIEMEHT 3aMEHAETCS:
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1) Pezucropowm;

2) YnpaBnsieMbIM UCTOYHUKOM TOKA;

3) JIuneapn30BaHHOMN MOJEIIBIO;

4) EMKOCTBIO.

9. Ilpu onpeneneHun pabovelt TOUKK CXEMbI B METOZIE MOJICTTUPOBaHUs Spice:

1) BBIMONHSETCA aHAIM3 PE3UCTUBHOM LIETIH, B KOTOPOW UCKJIIOUYEHBI WHIAYKTUBHBIE U €MKOCTHbBIE
AJIEMEHTBHI;

2) pabouast TOYKa OMPELISIETCS Pa3pabOTIHMKOM;

3) BBINOJHSETCS aHAJIU3 PE3UCTHUBHOM LEMHU, B KOTOPOU BKJIFOUEHBI MHAYKTHUBHBIE U €MKOCTHbIC
AIIEMEHTHI.

10. Berxoanast MOIIHOCTH 110 ypoBHIO 1 b :

1) BeixogHast MOIIHOCTB, TIPH KOTOPOH KOI(pPUITMEHT ycuiieHus cHkaeTcs Ha 1 ab;

2) BeixomHas MOIIHOCTb, TIPU KOTOPOi ko3 duiment ycunenus noseimaercs Ha 1 ab;

3) BxomgHast MOIIIHOCTD, TTPU KOTOPOH KO3 IHUIIMEHT yCHIIeHHsI CHIbKaeTcs Ha 1 1b;

4) BxomHast MOIITHOCTG, PH KOTOPOH K03((UIIMEHT ycuileHus noBeimaercs Ha 1 1b.

11. [Inda cornacoBaHus UICTOYHHKA CUTHAJA U HATPY3KU HEOOXOAMMO, UTOOBI UX UMIIEJAHCHI ObLIH:

1) HepaBHnsl;

2) KomrutekcHO-conpsiKeHHBIMU,

3) PaBHBI TOJIBKO peasibHbIE YaCTH UMIIEIAHCOB;

4) PaBHBI TOJIPKO MHUMBIE YaCTH UMIICTAHCOB.

12. IIpu npoxoxxaeHUH Yepe3 HEMMHEWHOe yCTpOrHCTBO ABYyX curHaioB f1 u f2 Ha Bbixozxe Oyzer:

1) Tonmbko curnane {1 u 2

2) ynBoenHbie curHainsl 2f1 u 212;

3) n*fl#m*f2 (trnen, m =20, 1,2 ...);

4) Tonbko rapmoHuku n*fl u m*f2.

13. Touka MUHTEPMOAYISAIUU 3-TO MOPSAIKA ITO:

1) runoreTnyeckas TOYKa Ha aMIUIMTYJHOH XapaKTEpUCTUKE YCTPOWCTBA, B KOTOPOH BEIMUYMHA
MHTEPMOIYJISIIIMOHHBIX MPOIYKTOB TPETHETO MOPsiIKA Ha BBIXOJIE YCTPOWCTBA, paBHA BEIMUYMHE OCHOBHO-
ro CUTHAaa;

2) TUTIOTETHYECKasi TOYKAa HA aMIUTMTYJAHON XapaKTEPUCTHUKE YCTPOWCTBA, B KOTOPOW BEIIMYMHA
WHTEPMOIYJSIITMOHHBIX TPOIYKTOB TPETHETO MOPSAKA Ha BBIXOAE YCTPOMCTBA, MHOTO OOJIBIIE BETUIHHBI
OCHOBHOT'O CUTHAJa;

3) runoreTnyeckas TOYKa Ha aMIUIMTYJHON XapaKTEPUCTUKE YCTPOWCTBA, B KOTOPOW BEIMUYMHA
MHTEPMOIYJISILIMOHHBIX MPOIYKTOB TPETHETo MOPSAIKa Ha BbIXOJE YCTPOMCTBA, MHOTO MEHBIIIE BETUYUHBI
OCHOBHOTO CUTHAJIA;

4) TUTIOTETHYECKas TOYKAa HAa aMIUITUTYIHOW XapaKTEPUCTHUKE YCTPOMCTBA, B KOTOPOH BEITMYMHA
MHTEPMOIYJISIIUOHHBIX MTPOYKTOB BTOPOTO MOPSIKA HA BBIXOJE YCTPOICTBA, paBHA BETUYMHE OCHOBHOTO
CUTHAJa.

14. Ananutndeckue HenuHelnbie mojenu CBY snemeHTOB:

1) Henuuelinbie 3aBUCUIMOCTH 3JIEMEHTA MPEICTABICHBI B BUJIC YMITUPUYCCKUX BBIPAKECHUH ;

2) HenuHelinble 3aBUCUMOCTH 3JIEMEHTA MPEACTABICHBI B BUI€ HHTEPIOJISILIMOHHOTO TTOJIMHOMA;

3) Henunelinbie 3aBUCUMOCTH 3JIEMEHTA MIPEICTABIICHBI B BUJIC JIMHEAPU30BAHHON CXEMBI,

4) HenuneiiHble 3aBUCUMOCTH DJIEMEHTA .

15. luon at0:

1) Henunelinoe naccuBHOE yCTPOUCTBO;

2) HenuHeliHOE aKTUBHOE YCTPOMCTRBO;

3) JIuneitHO€e aKTUBHOE YCTPOUCTBO;

4) JIuneliHOe TaCCUBHOE YCTPOUCTBO.

16. CBY cmecuTenb MOKHO CMOJEIHPOBATH IPU MOMOIIH CIAEAYIOIINX METOJIOB :

1) M'apmonmveckwmii OanaHc;

2) Spice MozenMpOBaHUE;

3) MonenupoBanue Ha nepemeHHOM Toke (AC);

4) MonenupoBanue Ha nmoctosHHOM Toke (DC).

17. Onrumuzanus B CAIIP HeoOxomuma 1uist:
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1) Pacuera xapakTepUCTHK CXEMBI;

2) [TapaMeTprYeCKHil CHHTE3 CXEMBI C IIEJIbI0 COOTBETCTBHS 3aJJaHHBIM MTapaMeTpaM ;

3) CTpyKTypHBIi CHHTE3 CXEMBI 10 33JaHHBIM TPEOOBAHUSM;

4) Pacuera XapaKTEepUCTHK CXEMBI.

18. DnekTpoOMarHUTHBIN aHATU3 HEOOXOIUM:

1) st Gosee TOYHOTO MOJICTUPOBAHUS PACIIPEACIICHHBIX CXEM;

2) s yueTta B3aUMOJICHCTBUS PaCIIPEICTICHHBIX SJIEMEHTOB JIPYT HA PYyTa;

3) [lnst yyeTa nmapa3uTHBIX SJIEMEHTOB PAaclpeieICHHbIX 3JIEMEHTOB;

4) /114 Bcex NepeunciIeHHbIX IPUYHH.

19. Load pull mogenupoBanmue:

1) Onpenenenue ONTUMAIBLHOTO BBIXOJHOTO MMITEJAHCA JUIS JOCTHKEHHSI MAaKCUMATbHOW BBIXOJ-
HOM MOIITHOCTH WX KIIJ;

2) OmpeneneHre ONTUMATLHOTO BBIXOTHOTO MMIIEAAHCA JUIS JTOCTHKEHUS MUHUMAIILHON BBIXOJ-
HOM MOIITHOCTH WA KIIJ;

3) Beibop paboueii TOUKH ¥ KJIacca YCUITUTEINsT MOIIHOCTH;

4) ITonbop pexxuma pabOThl HETMHEHHOTO AJIEMEHTA C TOYKH 3PEHHS] MaKCUMAJIBHOW BBIXOTHOM
MOIIIHOCTH.

20. Toronorust THTErpaJIbLHON CXEMBbI:

1) mpoCTpaHCTBEHHO-TEOMETPUIECKOE PACIIONOKEHHUE COBOKYIMTHOCTH 3JIEMEHTOB WHTETPAIbHON
MUKPOCXEMBI U CBSI3eH MKy HUMH;

2) [IpuHuunuanbHas cxema;

3) 3D uzobpakeHue UHTETPATHLHON CXEMHBI

4) HaGop B3auMOCBSI3€ 2JIEMEHTOB HHTETPATBLHOM CXEMBI.

14.1.2. Bonpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM

PacueT xapakTepuCTUK JUITMHHOW JIMHUK. PacdeT X0I0CTOXOAHOTO M KOPOTKO3aMKHYTOTO Iuienda,
CpaBHEHHME ¢ pe3ynpTaraMu Mozenuposanus B CAIIP.

Peanusanus anroputma pacuera KackaJHO COeIMHEHHBIX Lienei. CpaBHEHUE ¢ pe3ylbTaTaMy MO-
nenupoBanus B CAIIP.

AHanUTHYECKU pacueT IBYX- U TpexdiaemMeHTHON CLI nis pe3ucTUCTUBHON U Ui KOMILIEKCHON
Harpy3ku. CpaBHeHue ¢ pe3ynbratamu Mozeinuposanus B CAIIP.

AHanuTuueckuil pacuet paboueil TOUKU TPaH3UCTOPHOTO YCUIIUTENS (7151 pa3HbIX KiIaccoB pabo-
ThI TPAH3UCTOPA).

AHaJIUTUYECKUH pacyeT TPaH3UCTOPHOIO YCHIJIMTEIS Ha MakCUMyM Ko3((ULMEHTa YCHICHHUS.
PacueT BBIXOIHOM MOILIHOCTH

B 3aBHCHMOCTH OT Kj1acca paboThl yCUIITUTEIIS.

[IIymoBbIE napaMeTpsl, KACKaIUPOBAaHUE LIYMALIMX UYETHIPEXIIONIOCHUKOB. AHAJIMTUYECKUH pac-
YeT TPAH3UCTOPHOTO YCUIIUTEIIA HAa MUHUMYM Ko3(dduiinenTa myma.

Pacuyer MUKPOIIOJIOCKOBBIX JIMHUM JIJIS1 Pa3HBIX THUIIOB IOJI0XKEK HA OCHOBE MAaTEMATUYECKUX MO-
Jienel U ypaBHEHH.

14.1.3. Tembl OIPOCOB HA 3aHATHUAX

Knaccugukamus CAIIP. 3amaun aBTOMaTU3MPOBAHHOTO MPOSKTUPOBAaHUS. THIBI 0OBEKTOB MOJIE-
JnpoBaHusl. JINHEHHbIEC U HEJTMHEWHBIE YCTPOUCTBA, aKTUBHBIE U TTACCUBHBIE YCTPOMCTBRA.

MopgenupoBanue JIuHEHHBIX 1enel. Knaccuukanust anropuTMoB MOJCTUPOBAHNE JTMHEHHBIX 1€~
neid. MeToapl y370BBIX MOTEHIMATIOB U KOHTYPHBIX TOKOB. MozennpoBaHue Ha OCHOBE YETHIPEXITOIIOC-
HbIX MaTpull. [Ipumepst pacuera. KakckanupoBaHue MIyMSIIIUX YETHIPEXMOIOCHUKOB. MojenupoBaHue
HeIMHEHHBIX 1enei. Kiaccudukanus anropuTMoB, MOJIEIMPOBAHWE HENMHEHHBIX Ieneil. BpemeHnHble
(spice, shooting method) u wacrorusie (harmonic balance) metoner. Psier Bonbreppa.

JIuneitnpie n HenuHeHbie Mosienn CBY koMnoneHToB. [IpuMepbl TMHEHHBIX MOJENIEH MaCCUBHBIX
Y aKTUBHBIX

31eMeHTOB. [Iprumepsl KOMIAKTHBIX HEeIMHEWHBIX Mojeneil CBY 1moneBbIx TpaH3UCTOPOB, OCHOB-
HBIC UCTOYHHUKYU HeNMuHeitHocTel. CrtocoObl ONMMCaHMs HETUHEHHBIX 3aBUCUMOCTEH B MOJIEIISIX — aHATTUTH-
yeckue, Tabnuanbie. Crioco0 3kcTpakiuu napametpoB mojaenei. CAIIP aiis skcTpakiuu JIMHEHHBIX U HE-
JIMHEWHBIX MOJICIICH.

ABTOMATU3UPOBAHHOE MpOEKTHUpOBaHUE HenrHeHHbIXx CBY ycunuTeneld, TUIIBI U Pa3HOBUIHOCTH.
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Mogenuposanue load

pull s mornaeix CBY Tpan3ucropoB. Ctabunm3aiys ¥ MPOSKTUPOBAHUE YCUITUTEIICH MOIIHO-
cTi. CXeMbl CIIOKEHUS] MOIIHOCTU. VIHTEpMOAYSAIUs CUTHAJIOB HAa HEJIMHEHHOM 3iieMeHTe. OCHOBHbIE
XapaKTEPUCTUKU CMECUTENEH, aKTUBHBIE U MACCUBHBIE CXeMbl. [[pUHIIMIIBI MOJETMPOBAHUS CMECHUTEIEH.
banaHcHbIN M 1BOWMHONM OalaHCHBIN CMECUTENb, MPUMEPHI. ABTOMAaTU3NPOBAHHOE MPOECKTHPOBAHUE CME-
cuTenen.

OO6ume cBeneHue o0 AneKTpoMarHUTHOM (OM) MonenupoBaHHM, MPUHIUIBI pacyera, 00JacTb
IIPUMEHEHUS.

OcHoBHBIE MeTOIBI DM MOJENUPOBaHUs, UX JOCTOMHCTBA U HemocTatku. Knaccudukamms mero-
JIOB, TUTAHAPHBIE

METO/Ibl, TPEXMEpHBIE. YpaBHEHUs MakcBesia, YUCIeHHOE pelieHue. [[puHIunbl AUCKpEeTU3aum
MojenupyeMoro oowekra. ['panmunsie ycioBus. Merox momeHnToB, dyHkius ['puna, npumepsr CAIIP.
MeTon KOHEUHBIX 3JIEMEHTOB, OCHOBHBIE

npuHIUIE paboTel, puMepbl CAITP. MeTon KOHEUHBIX Pa3HOCTEH, OCHOBHBIE TTPUHITUIIBI pabo-
Tbl, IpuMepsl CAITP.

[Tpumenenne DM mopenupoBanus npu npoekrupoBannn CBY MC. Pa3pabotka Tomonorun CBY
NC, ocHoBHbie npuHIMNbl, npuMepbl. DM B CAIIP n1s cXeMOTEXHHUECKOro aHaliu3a. ABTOMATH3AIUS
OM mopenupoBanus mpu pazpadorke CBYU UC. Ontumuzarus mpu M MoIeIupOBaHHH.

14.1.4. Bonipochl Ha co0eceqoBaHmne

1. Ontumusanus B CAIIP CBY ycrpoiicts. 2. Hactpoiika CBY nemneil nocpeacTBoM BCTPOSHHBIX
BozMokHocTel CAIIP. 3. Monenupoanue nunerinpix CBY neneii B CAIIP. 4. MonenupoBanue HeIUHEH-
Helx CBY neneit B CAIIP. 5. MonenvpoBaHue BBIXOJHON MOLIHOCTH, OCHOBHBIE 3Talbl. 6. Monenuposa-
HUE UHTEPMOAYIILINA TPEThETO Mopsiaka, onpeneneHue touku [P3. 7. Onpenenenue touku cxatus P1ab
no rpaduky. 8. MoaenrpoBaHue KIiJi yCUIHTENs, OCHOBHbIE ¢opmyiibl, pacueT B CAIIP. 9. MonenupoBa-
Hue criektpa HenuHeitHoro yctpoiictBa B CAIIP. 10. MonenmupoBanue cmecurens B CAIIP, ocHOBHBIE
sramnsl. 11. MonenupoBanue koadduuuenta myma. 12. Llenu cornacosanust B CAIIP, aBroMaTn3upoBaH-
HbIN pacuert. 13. Lenu crabunuzauuu, npumep pacyera. 14. OKpyKHOCTH YCTOMYUBOCTH, KO PUIueHTa
ycunenus, moaenauposanue. 15. Load pull monenupoBanue B CAIIP, npumepsi.

14.1.5. Tembl 1a00paTOpHBIX padoT

UYetsipexnontocHbie napameTpsl CBY cxem u neneit B CAIIP, MogenrpoBaHue 4eTephIXOIOCHBIX
apaMeTPOB PA3IUYHBIX CXEM.

MonenupoBanue cornacyromux meneit (CL[) B CAIIP. Pacuer CII Ha omHoit yacrote. Pacuer CIL]
JUIS1 KOMILJIEKCHBIX HAarpy3o0K.

CornacoBanue Ha TPaH3UCTOPHOIO KackaJla Ha OJHOM 4acTOTe Ha MaKCUMYM KO3 UIlMeHTa yCu-
nenus B CAIIP.

[IupoxomnonocHoe cornacoBanue B CAIIP TpaH3UCTOPHBIX yCUIIUTENEH.

Load pull monenupoBanue Ha MAaKCHMYM BBIXOAHON MOIHOCTH, PACUYET YCHIIUTENSI MOIIHOCTH B
CAITP

Pacuer n monenuposanue B CAIIP mmpokonoaocHoro 0agaHCHOIO CMECUTEIS.

MonenupoBanue B CAITP MUKPOTIOIOCKOBBIX HEOHOPOAHOCTEH (ITOBOPOT, TPOHHUK, KPECT, pa3-
PBIB, XOJIOCTOXOIHBINA U KOPOTKO3AMKHYTHIHN MIICH]).

OM MoienpoBaHNE MUKPOMOIOCKOBBIX TACCUBHBIX 3JIEMEHTOB, CPABHEHHE MOJICJIIMU B BHJIE JK-
BUBAJICHTHBIX CXEM.

Pacuetr manomywmsiiero ycwmrens, paspadotka tonojgorun CBY ycunurtens B CAIIP. Apromarn-
3upoBanHoe DM moaenupoBanue CBY uHTErpasbHOil CXEMBI.

14.1.6. 3auér
1. Knaccudukanus CAIIP. 3agaun aBTOMaTU3UPOBAHHOTO NMPOEKTUPOBaHUS. THIBI OOBEKTOB MO-
JIEIMPOBAHUS.
2. JInHeliHbIE U HEIMHEWHBIEC YCTPONCTBA, AaKTUBHBIE U ITACCUBHBIE YCTPONCTBA.

3. MonenupoBanue nuHeNHHbIX Lemned. Kinaccudukanus aaropuTMoB MOAEIMPOBAHHE JTMHEWHBIX
LENEH.
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4. MopenupoBaHue HelMMHEHHBIX Lenei. Kimaccudukanys anropuTMoB, BpEMEHHBIE METO/IBL.

5. MonenupoBanue HeMUHEWHBIX 1enei. Knaccudukanus anropuTMoB, 4aCTOTHBIE METO/IBI.
6. JIuneitnpie monenu CBY komnoHneHToB. [Ipumepsi.

7. Henunelinple Mozeny CBY KOMIIOHEHTOB. AHaJIUTYECKUE MOJIEIH, IPUMEPHI.

8. Henuneitnbie mopenu CBY komnoneHToB. [loBeneHueckrne Moaenu, mpuMephl.

9. Henuneiinbie monenn CBY komnoneHToB. TabauvyHbIe MOICTH, IPUMEDHI.

10. Usmepenue u moaenupoBanue load pull ans momueix CBY Tpan3ucTopos.

11. MaTepMOAYIISALIMS CUTHAJIOB HA HEJIMHEHHOM AJIEMEHTE, CIIOCOOBI MOICITUPOBAHMS.

12. OcHOBHBIE XapaKTEpUCTUKU CMECUTENEH, aKTUBHBIE U MAacCUBHbIE cXeMbl. IIpuHIMIBI MOze-
JIMPOBAHUS CMECHUTEIECH.

13. OcHoBHbIe MeTOABI DM MOJETUpPOBaHUs, UX JOCTOMHCTBA U HegocTaTku. Knaccudukarus me-
TOJIOB, IJIaHAPHBIE METO/IbI, TPEXMEPHBIE.

14. Meton KOHEYHBIX AJIEMEHTOB, OCHOBHBIE IPUHIHIIBI paboThl, mpumMepbl CAITP.

15. MeToa KOHEYHBIX pa3HOCTEH, OCHOBHBIE TPUHITUIIBI pa0doThl, mpuMepbl CAIIP.

16. Ilpumenenne DM mozaenuposanus npu npoektupoBanuu CBY HC. Pazpaborka Tononorun
CBY UC, ocHOBHBIE IPUHITUIIBI, TPUMEPHI.

14.1.7. Bonpocsl nu¢depeHIIupOBAHHOTO 3a4eTa

1. Knaccudpukauus CAIIP. 3agaun aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHUS. THUIBI 0OBEKTOB MO-
JIEITUPOBAHUSI.

2. JIuneliHbIe U HEJIMHEWHBIE YCTPONCTBA, AKTUBHBIE U IACCUBHBIE YCTPOMCTBA.

3. MonenupoBanue nuHeNHHbIX Lemned. Knaccudukanus aaropuTMoB MOAEIHMPOBAHUE JIMHEWHBIX
LENEH.
. MonenupoBanue HelMHENHHBIX 1eneil. Kinaccudukaus alroputMoB, BpEMEHHbBIE METO/IBI.
. MonenupoBanue HelMHEeHHbIX Henel. Kiaccudukanus airoputMoB, 4aCTOTHBIE METO/IbI.
. JIuneiinbie moaenu CBY xomnonenTos. [Ipumepsr.
. Henunelinpie mopenn CBY KOMIIOHEHTOB. AHAIUTYECKUE MOJIEIH, IPUMEPHI.
. Henuneiinpie mopenn CBY xomnonenTos. [loBeaeHueckre Moienu, MpUMEpHI.
. Henuneiinpie monenu CBY komnonenToB. TabnuuHble MOAETH, IPUMEPHI.

10. U3mepenue u moaenuposanue load pull gns momusix CBY TpaH3ucTOpoB.

11. UHTepMonyaauus CUTHAJIOB Ha HEIMHEHHOM 3JIEMEHTE, CIIOCO0bl MOAETHPOBAHUSI.

12. OcHOBHBIE XapaKTEpUCTUKU CMECUTENEH, aKTUBHbIE U MAacCUBHbIE cXeMbl. [IpuHLMIBI MOze-
JIUPOBAHMS CMECUTENIEH.

13. OcHoBHbIe MeTO/IbI DM MOAETUpPOBaHUS, UX JOCTOMHCTBA U HepocTaTku. Kiaccupukanus me-
TOJIOB, IUIAHAPHBIE METO/bI, TPEXMEPHBIE.

14. MeTo KOHEUHBIX 3JIEMEHTOB, OCHOBHBIE NPUHIUIBI padoThl, mpumepbl CAIIP.

15. Meton KOHEUHbIX Pa3HOCTEH, OCHOBHBIE MPUHIMIIBI paboThl, mpuMepbl CAIIP.

16. IIpumenenne OM mopnenupoBanus npu npoekrtupoBanuu CBY MC. Pa3paborka Tomosoruu
CBY UC, ocHOBHBIE IPUHLIUIIBL, IPUMEPHI.

O 03O L B~

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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