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BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kacheapa KOHCTPYVMPOBAHMS 1 TEXHONOTUN PaAN03NEKTPOHHbIX CPeacTB

“YTBEPXJAIO”
JEKAH P30

4.T.H. XpycTtanes B. A.
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PABOYAS ITPOTPAMMA YUYEBHOM JTUCLIUTTJIMHBI
MopaenupoBanue H ABTOMATH3HPOBAHHOE MPOEKTHPOBAHHE BHICOKOYACTOTHBIX H
CBEPXBBICOKOYACTOTHBIX YCTPOHCTB

Ob6pasoBatenbHasa nporpamma: 11.03.03 KoHCTpyrpoBaHMe 1 TEXHONOMMA 3/1EKTPOHHbIX CPeACTB,
npogusib: MNMPOeKTUPOBAHNE N TEXHOMOTMSA PALNO3/IEKTPOHHbIX CPEACTB

Kypc: 3, cemecTp : 6
®aKynbTeT PaguoTEXHUKIN U 3NIEKTPOHNKN,

Cemectp
Ne Bupg geatenbHocTn 6
1 Bcero 3a4eTHbIX efuHULY 5
(KpeauTtoB)
2 | Bcero yacos 180
3 Bcero 3aHATWIN B KOHTAKTHOW 120
thopme, yac.
Jekuymn, yac. 36
MpakTuyeckKune 3aHATUA, Yac. 36
NabopaTopHble 3aHATUSA, Yac. 36
13 HUX B aKTVBHOM 1
7 o 18
WHTEPaKTUBHOW (hopme, yac.
ATTecTaums, yac. 2
KoHcynbTaumm, yac. 10
10| CamocTonaTenbHasa paboTa, yac. 60
Buabl camocTosTenbHO paboThl
11 (KypcoBoi1 NPOeKT, KypcoBas PI'3 KOHTD
paboTa, PI'3, noarotoBka K '
KOHTPO/bHOW paboTe)
12| Bug atrectaumu C)
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneymnanbHocTr): 11.03.03 KoHcTpynposaHue n
TEXHO/IOrNA 3M1IEKTPOHHbIX CPeACTB

&I OC BBefeH B aeincTeme npmkasom Nel1333 ot 12.11.2015 r., gata yrBepxaeHus: 30.11.2015 .

MecTo AucumnArHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, BapuaTveHas, No Bbl6Opy CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 11.03.03 KOHCTPYMpPOBaHNE U TEXHOMOIMS 3N1EKTPOHHbIX CPEACTB

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

KTPC, npotokon 3acefaHnsa Kadegpbl Ne5 ot 20.06.2017
YTBepX/aeHa Ha coBeTe (paKy/bTeTa PaAMOTEXHUKM U 3N1eKTPOHUKK, NpoTokon Ne 6 o1 21.06.2017

Mporpammy paspaboTan:
npodeccop, A4.T.H. AeBAaTkoB I". H.
3aBepfytoLnii kadeapoi:

[OUEHT, K.T.H. CuHenbHUKoB A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

flekaH XpycTtanes B. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyuna @IroOC: OIIK.2 criocoGHOCTH BHISIBISITH €CTECTBEHHOHAYTHYIO CYITHOCTH HPO0./IeM,
BO3HUKAIONINX B X0/1€ NPodeccHoHATbHOI JeITe TbHOCTH, IIPHBJIEKATH 1JI5I HX PelIeHHsI COOTBETCTBYIO I
(pm3nKo-MaTeMaTHYCCKHIl ANNAPAT; ¢ YaCHU CAEOYIOUIUX Pe3VIbMaAmoe 00yYenun:

313. 3HaTb MaTeMaTn4yeckoe obecrneyeHme aBTOMaTM3MpPOBaHHOro mogenvposarma BY 1 CBY ycTpoiicTs

Komnemenyun @IOC: OIIK.6 cniocoGHOCTH 0CYIIECTBISITH MONCK, XpaHeHNe, 00patoTKy H aHAJIN3
AHQPOPMALNH U3 PA3/IHTHBIX HCTOYHAKOB 1 0a3 JAHHBIX, HPEACTAB/SITH ee B TpedyemoM dopmare ¢

ACHO/Ib30BAHAEM HHPOPMANNOHHBIX, KOMILIOTEPHBIX H CeTEBhIX TeXHOJIOTHil;
pe3yibmamoe ooyueHusn:

6 Hacmu CJ’IEQVION/(I«IX

y6. YMETb UCNONb30BaThb CneLuna/In3npoBaHHbIE NPOrpaMMHbIE CPEACTBA MPU PELLEHNN I'Ipoq)eCCVIOHafIbeIX

3afay

Komnemenyus @IOC: T1IK.6 roToBHOCTH BHIIOTHATH pacdeT W NPOCKTHPOBaHMe JAeTaneil, y3710B H MOy el
3J1CKTPOHHBIX CPEJICTB, B COOTBETCTBHH ¢ TEXHHYECKHM 3aJaHHEM ¢ HCIO/IL30BAHHEM CPEICTB ABTOMATH3 AUHI

NPOCKTHPOBAHNS, ¢ YACHU CLeOYIOUUX Pe3YTbIAMOG 00y UeHUA:

313. 3HaTb METOAbI aBTOMaTM3NpPOBaHHOIo MOAENMNPOBaHNA PaANO3EKTPOHHBIX CPEACTB B Pa3/INYHbIX

3NIEMEHTHBbIX 6a3uncax

2. TpeboBaHus HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUM/INHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUSA GUCUUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbI OpraHusaunm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

CBEPXBbICOKOYACTOTHbIX yCTpOVICTB

MogenuposaHune 1 aBTOMaTU3NPOBaHHOE MPOEKTMPOBAHME BbICOKOYACTOTHbBIX U

n CBY yCcTponcTB

OrK.2.313 3HaTb MaTemaTnyeckoe obecrieveHe aBTOMaTU3MPOBaHHOI0 MOAeIMpoBaHma BY

1.MaTeMaTHYIECKHE MOJETH HaCCUBHEIX B akTHBHEBIX 2i1emMentoB POC BU u CBUY
JAana3oHa

Nekumu; MNpakTUYeCKMe 3aHATUS;
CamocTosaTensHas paborta

peLLeHMn NPodeccnoHasIbHbIX 3afad

OrlNK.6.y6 ymeTb UCM0/1b30BaThb CreLnann3npoBaHHble NPorpaMmMHbIie CpeacTBa npu

2.yMeTh UCTIONB30BATh CIEIMAIN3HPOBAHHbIE IPOTPAMMHBIE CPEJICTBA IIPU
penteHnr IpodecCHOHaTBHBIX 3a1ad

Nexuwnn; NabopatopHble paboThbl;
CamocTosaTenbHas paborta

MK.6.313 3HaTb MeTO4bl aBBTOMaTU3MPOBAHHOIO MOAeNMPOBaHNSA
B pa3/IMYHbIX 3/IEMEHTHbIX 6a3ncax

PaAM03eKTPOHHbIX CPEeACTB

3.3HaTh METO/IBI aBTOMATH3UPOBAHHOTO IPOSKTUPOBAHMS U MO ICTTUPOBAHS
pamrodekTpoHHbIX cpeictB BU u CBY juamazoHa B pa3iIHdHBIX 3JIEMEHTHBIX
Gazncax

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa paboTa

4.BrI6UpaTh, 0OOCHOBBIBAS CBO BEIOOP, H UCTIONB30BATh KPUTEPHH
OLITHMAaJIEHOCTH, MOJISIIH U METO/IBI JUISL PEHICHIs IIPOSKTHBIX 3a/1at Ha Kak JOM
sTalle TPOSKTHPOBAHHMS

Nekuwnu; MNpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas pabota

3. CopepxkaHue 1 CTPYKTypa yuebHOM ANCLUUNIMHDI

Tabnuua 3.1
CcCbINIKN Ha
o AKTUBHbIE
Tembl nekuunit Yacel pe3ynbTaThl YyebHas aeaTeNIbHOCTb
hopmbl, yac.
0byueHus

CemecTp: 6

y3/10B

AvpakTnyeckas eanHmua: MaTemMaTuyecKme 0CHOBbI OMMCAHUS 3/IEMEHTOB U (DyHKLMOHA/IbHbIX

1. MaTtemaTn4yeckoe onmcaHue
3NeMeHTOB 1 ycTpoiicte BY n CBY
Anana3oHa.

0,5

AKTVBHaa paboTa Ha nekuuu.
Jwnanor co cTyfeHTamu.

JnpakTudeckasa egnHmya: MaTtemaTmnyeckme MoLenn NacCMBHbLIX 3/1EMEHTOB




2. MartemaTtunyeckue mogenmu
MUKPOMOMOCKOBbIX TMHWI
nepegayn. MaTtemartumyeckue
MOJEeNN HeOAHOPOAHOCTEN .
MaremaTnyeckue Mogenmu
3/1EMEHTOB C COCPeAO0TOYEHHbLIMM
napaMeTpamMu.

0,5

AKTVBHasl paboTa Ha NIeKLWM.
Auanor co CTyAeHTaMu.

AvpakTuyeckas eanHmua: MaTemaTuyeckme Moaenu

AdKTUBHbIX 3/1EM

EHTOB

3. Maremartunyeckme Moaenm
Anopgos. MaTeMaTUyecKme Mogenm
TPaH3MCTOPOB.

0,5

AKTMBHas paboTa Ha NeKLyn.
Apanor co cTyAeHTamMu.

AnpakTtudeckan egnHmua: Metog

bl aBBTOMaTM3NPOBAHHOIO NPoeKTMpoBaHMs BY n CBY ycTpoiicTB

4. CMHTE3 ONTUMasIbHbIX PEXXMMOB
paboTbl aKTVBHbIX 3/1EMEHTOB.
CuHTe3
COr/1acyoLLe-KoppeKTmpytoLLe-ums
bTPytoWMX Leneid BY n CBY
YCTPOWCTB B COCPELOTOUEHHOM U
pacnpAeneHHOM 3M1eKTPUYECKNX
3N1eMeHTHbIX 6a3uncax. Peanusauns
CcoracyoLe-KoppeKTmpytoLLe-us
bTPYHOLLMX Lieneli B
COCPeA0TOHEHHO-TEOMETPUYECKOM
N TeoOMeTPUYECKOM 311EMEHTHBIX
6asmcax.

16

3,4

AKTNBHas paboTa CTyIeHTOB Ha
nexkuun. inanor co cTyaeHTamm.

AnpakTnyeckas eanHmua: MNMpoektnposaHne BY 1 CBY ycTpoiicTB € UCNO/Ib30BaHNEM

NpoeccMoHaIbHbIX NPOrpaMMHbIX NPOAYKTOB

5. AHanm3 KoHCTpykuuin BY n CBY
YCTPOVACTB B FeOMETPUYECKOM U
CMeLLaHHOM 3/1eEMEHTHBIX 6a3ncax
BXO[HbIX NapaMeTpoB. PacyeT

AKTUBHasa paboTa CTyAeHTOB.

KoahpunumeHTOB 0,5 4 2,4
Jwnanor co cTyfeHTamu.
YyBCTBUTENbHOCTU U
CTaTUCTUYECKUI aHA/IN3.
OnTMMu3aLmsa paboumnx
XapaKTepUCTUK YCTPOMCTB.
Tabnuua 3.2
CcbI/IKM Ha
AKTUBHbIE
Tembl nabopaTopHbIX paboT Uacbl | pesynbTaTtbl YyebHasa aesaTesIbHOCTb
(bopmel, Hac. 06y4yeHns

CemecTp: 6

AnpakTnyeckas eguHmua: MNpoekTrpoBaHne BY n CBY yCcTponCTB € MCM0/Ib30BaHNEM
NPogeCCMOHa/IbHbIX NPOrpPaMMHbIX NPOAYKTOB

1. ABTOMaTN3MpPOBaHHOE

PelLieHMe NPOEKTHbIX 3a4ay ¢

1CMO/b30BaHNEM
MPOEKTVPOBaHWe NacC1BHOIo
3 16 2,4 MPOecCNOHaIbHbIX
(PyHKUMOHaNLHOrO y3na 8 nporpamMMHbIX NPOAYKTOB
Pa3/INYHbIX 3/1EMEHTHBIX 6a3ncax. porp oAy '
[vanor co cTtyfeHTamu.
2. ABTOMATU3VPOBaHHOE PeLLeHVe NPOEKTHbIX 3a4ay C
n. 0EeKTMPOBaHVe aKTUBHOIO VIcnonb30BaHNEM
, n MOHASbHbIX
P P 3 20 2,4 ogpeccroHan

(DyHKUMOHaNbLHOro y3na B
Pas3NMYHbLIX 3N1eMEHTHbIX Basuncax.

MPOrPaMMHbIX MPOAYKTOB.
[Apanor co cTyfeHTamMu.




Tabnuua 3.3

CcbINIKN Ha
. | AKTUBHbIE
TeMbl MPaKTUYECKNX 3aHATUI Yacbl | pesynbTathbl YyebHas feaTeNIbHOCTb
hopMbl, yac.
06y4eHuns
CemecTp: 6
AunpakTnyeckasn eagnHuua: MaTteMaTuyecKme OCHOBbI OMUCaHUSA 3/IEMEHTOB U (PYHKLIMOHA/IbHbIX
y3/10B
1. Martemartunyeckoe onvcaHme
. PelueHue 3agay. KonnektneHoe
3/1eMEHTOB U YCTPOUCTB B 3 10 1,4

00CYyXXaeHMe co CTyAeHTaMMU.
pasNnNYHbIX 3N1EMEHTHbIX 6asncax. YXA YA

JnpakTudeckasa egnHmya: MaTtemaTmnyeckme MoLenn NacCMBHbLIX 3/1EMEHTOB

2. MatemaTtunyeckme Mogenm
MaccuBHbIX 3/IEMEHTOB U 2 6 1,4
YCTPOWACTB.

PelueHme 3aga4y. KonnekTneHoe
006CYX/IEHNE CO CTYAEHTaMM.

AvpakTnyeckas egnHmua: MaTemaTuyeckme Moaenn akTUBHbIX 3/1eMeHTOB

3. Maremarunyeckme Moaenun PeLueHwne 3afad. KonnektusHoe

o 1 4 1,4
aKTUBHbIX 3/1EMEHOB U YCTPOWCTB. o6cy>Kp,eHV|e CO CTyeHTaMWn.

OnpakTnyeckasn eanHmua: MeToabl aBTOMaTU3MPOBAHHOI0 NpoeKTupoBaHus BY n CBY ycTpoiicTs

4. AHanus n cuHTes
(hyHKLMOHaNbHbIX Y3108 BY 1 3 16 3,4
CBU amanasoHa.

PelueHue 3agay. KonnektneHoe
006CyXeHne CO CTyAeHTaMMm.

4. CamocTosiTe/IbHasA paboTa 06yyatoLLEerocst

CcbIIKN Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMOCTOATENbHOW PaboThbl pesynbTarthl
BbIMNO/IHEHWE [KOHCY/TbTaLNK
00yyeHus
CemecTp: 6
1 |KOHTp01‘IbeIe paboThl |1, 3,4 |2 |1

PelueHve 3apa4, nogpo6bHas nHhopmMauma npruseseHa B npunoxeHun Ne3 : MogennposaHue v
aBTOMATM31POBaHHOe NpoekTupoBaHue BY- n CBY-ycTpoiicTB : MeToAMYecKme ykaszaHus / HoBocub. roc.
TexH. yH-T ; [cocT.: . H. feBatkos, C. B. TapaHuvH ]. - HoBocmbumpck, 2011

2 |pr3 11,2,3,4 |20 14

ABTOMaTU3NPOBAHHOE NPOEKTMNPOBaHKE PYHKLMOHANLHOIO Y3/1a C MCMO/b30BaHNEM MPOECCUOHAITIBHBIX
MporpaMMHbIX MPOAYKTOB, NOAPO6HasA MH(opMaLus NpuseaeHa B NpunoxkeHun Ned : TpoeKkTupoBaHue
LUMPOKOMNOOCHBIX TPAHC(POPMATOPOB CONPOTMBIEHUI : METOANYECKME YKA3aHWA K pacyYeTHO-rpaduyecKol
paboTe ans 4 kypca PO® (HanpasneHue 210200 u cneumanbHocTb 210404) AHEBHOIO 1 3a04HOT0
oTgeneHnii / HoBocmb. roc. TexH. yH-T ; [cocT. I". H. AeBaTkoB]. - HoBocnbupck, 2010. - 18, [2] c. : un.,
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000150820

3 |I‘Io,u,r0TOBKa K 3aHATUAM |1, 2,3,4 |11 |3

MoaroToBka K N1abopaTopHbIM 3aHATUAM M0 METOLNYECKUM YKa3aHUAM, KOHCMEKTam NeKLMA 1
peKoMeHA0BaHHON nuTepaType.: MogennpoBaHve 1 aBTOMaTU3MPOBaHHOE NPOeKTUpoBaHmne BY- n
CBUY-ycTpoiicTB : MeToaMYecKume yKasaHus / HoBocnb. roc. TexH. yH-T ; [cocT.: I'. H. AeBsaTkoB, C. B.
TapaHuH ]. - HoBocubumpck, 2011

4 |I'Io,qr0TOBKa K aTTecTauumu 1,34 |27 |2

M3yueHre KOHCNeKTa NeKLMn M peKOMeHL0BaHHON NnTepaTtypbl., NOAPO6HasA MHpopMaLms NnpuseieHa B
npunoxeHun Ne2 : Ygumues [. B. MpoekTnpoBaHune, MOAenMpoBaHue 1 onTumm3saums yctpoicts CBY
AmanasoHa : yuyebHoe nocobue / [. B. Yumues, J1. B. LLebankosa, K. FO. CtoTKKH ; HoBOCK6. roc. TeXH.
YH-T. - HoBocmbupck, 2010. - 160, [2] c. : un.. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000141927




5. TexHonormna oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCY/NbTaLWiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (taén. 5.1).

Tabnuua 5.1
JeaTenbHOCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK

VHhopmumpoBaHme e-mail:devyatkov@corp.nstu.ru
KoHCynbTnpoBaHue e-mail:devyatkov@corp.nstu.ru

MopTan
KoHTposb HI'TY:HI' TY:http://dispace.edu.nstu.ru/didesk/course/show/6732

/1

MopTan
PasmelljeHme yeoHbIX HI'TY:HI' TY:http://dispace.edu.nstu.ru/didesk/course/show/6732
martepuasion n

6. MpaBuna aTTecTaunm obyyaroLmMxcsa No y4ebHo agucumnianHe

[na aTTecTaymm obyvatoLmMxcs No AUCUUNINHE UCNOMb3YeTCs 6anbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaanLUMOHHON LwKane n 15-ypoBHeBoit ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6. 6.1.

Tabnuua 6.1
MUH. o
OueHnBaeMble BUAbI AeATENbHOCTM 00yYatoLmMXCs 6ann MakcrMasbHbIN 6asn
CemecTp: 6
Jlabopamopnasi: | 12 24

KoHTponupytowme MaTepuaibl NpuBOAATCA B "MogenmpoBaHue 1 aBTOMaTU3poBaHHOe NpoekTMpoBaHue BY- n CBY-ycTpoiicTs : MeTognyeckyie ykasaHus / Hosocu6.
roc. TexH. YH-T ; [cocT.: I". H. fessTkos, C. B. TapaHuH ]. - HoBocnbupck, 2011"

Konmponavueie pabomut: 9 18

PI'3: o 18

KoHTponmpytoLme MaTepuasibl NPUBOAATCS B "TPOEKTUPOBaHUE LUMPOKOMO/OCHBIX TPAHC(HOPMATOPOB CONPOTUB/EHWIA | METOAUYECKIE YKA3aHNS K
pacueTHo-rpacgmueckoii paboTe ans 4 kypca PO® (Hanpasnenue 210200 n cneunanbHocTb 210404) AHEBHOIO U 3a04HOT0 OTAeNeHni / HoBocwb. roc. TexH. yH-T ; [cocT.
I". H. AessTkoB]. - HoBocnbupck, 2010. - 18, [2] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000150820"

Ox3amen: 20 40

KoHTponmpytoLye MaTepuabl (CAMCOK BOMPOCOB) NpUBOAATCA B "Yhumues [. B. MpoekTupoBaHWe, MOLeNMpoBaHue 1 onTummusauyms yctpoiicts CBY guanasoHa :
y4yebHoe nocobue / [1. B. Ychmmues, /1. B. LUebankosa, K. FO. CioTkuH ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, 2010. - 160, [2] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000141927"

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnunua 6.2
Kogb! DopMbI KOHTPO/A
KOMMNeTeH
o PesynbtaTbl 06y4yeHUsA
Lnu KoHTp. |3awuTa 3
®roc pa6. | pra [
OMK.2 313. 3HaTb MaTeMaTuy4eckoe obecneyeHvie aBTOMAT3MPOBAHHOMO MOAEeNMPOBaHKs BY + +
"= |n CBM ycTpoiicTts
ONK.6 y6. yMeTb MCMO/b30BaTb CNeLManM3MpoBaHHble NMPOrpaMMHbIe CPeaCcTBa MPU peLleHnn + +
" | npogheccnoHanbHbIX 3a4ad
MK6 313. 3HaTb MeTOAbl aBBTOMaTU3MPOBAHHOTO MOZEMPOBAHUS PaM03eKTPOHHBIX + + +
"~ |cpeacTB B pasnnuHbIX 3/IeMEHTHbIX 6a3ncax




®OH[ OLIEHOYHBIX CPEACTB MO AVCLMMIMHE NPeAcTaBeH B npunoxeHun Ne 1 K pabouel
nporpamme.

7. lutepatypa

OcHoBHasa nuTepaTypa

1. Ycrpotictea CBY u anTeHHE! ;| yueOHHUK 1151 By30B MO HAINPaBJIEHHIO NOATOTOBKH 654200
"Paguorexuuka / JI. 1. Bockpecenckuii u ap. ; mox pexn. . K. Bockpecenckoro. - M., 2006. - 375
C. . WL

2. essarxos I'. H. MopenupoBanue u aBTOMaTH3UPOBAHHOE MPOEKTUPOBAHNE IIUPOKOIIOIOCHBIX
npeoOpasoBaTesieii yacToThl | yueOHoe nocodue / I'. H. Jlersitkos ; HoBocuO. roc. TexH. yH-T. -
Hosocubupck, 2010. - 66, [2] ¢. : wir., Taba.. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000132392

[ononHnTensHas nnTepaTypa

1. Hedenor E. . Ycrpoiictea CBY u anTeHHs!I | [yueOHOe mocoOue Mo CrerHaaIbHOCTSIM
Harpasnenus "Paguortexauka"] / E. U. Hedémon. - M., 2009. - 375, [1] ¢. : wr., Tab.

2. 'ymrra K. Mammansoe nipoextupoBanue CBY yerpoticts / K. I'ymira, P. Tapmxk, P. Uanxa ; miep. ¢
aury. C. J1. bponeukoii, mox pen. B. I'. Illefikmana. - M., 1987. - 428, [1] c. : un., cxemsl, Ta0I.

3. Pasepur B. /1. [Ipoextuposanue CBY ycrpoticte ¢ momompbio Microwave Office / B. /1. Pazesur,
1O. B. Iloranos, A. A. Kypymmwus. - M., 2003. - 492 ¢. : un.

4, ®ycko B. CBY uenu. AHanu3 U aBTOMaTU3HPOBAHHOE TTPOEKTHPOBAHKE : Tep. ¢ aHri. / B.
®ycko ; nox pex. B. K. Bonemana. - M., 1990. - 288 c. : wi1., cxeMsbl

5. IlpoekTpoBaHUE pagHONepPenaArONINX YCTPOHUCTB ¢ MpuMeHeHeM DBM : yueOHoe mocobue ms
By30B / Anekceer O. B., T'onosko A. A., Imutpuer A. 5. u np. ; mox pen. Anekceesa O. B. - M.,
1987.-392 ¢. : un.

6. Karanos B. U. [IpoextrpoBanne TpaH3UCTOPHBIX PAgUONEPEAaTIMKOB ¢ MpuMeHeHneM JBM. -
M., 1988. - 255 c.

7. 3emunrep JI. OCHOBBI MATPUYHOTO aHAJIM3A U CUHTE3a MPUMEHUTENBHO K dJIeKTpoHuKe / JIK.
3enmunrep ; nep. ¢ anri. E. I'. ITonsckoii mox pen. I'. A. Pemesa. - M., 1970. - 235, [1] c. : un,
CXEMbI

8. Aptemm A. JI. DnekTprudecKkre KOPPEKTUPYIOIINE LIETTH W YCHJIHTENN | TEOPUS U MPOSKTUPOBAHUE
/A . Apteim. - M., 1965. - 418 ¢. : m.

9. TeepnotensHseie yctpoiictea CBY B Texnauke cpsizu / [JI. I'. I'accanos u ap.]. - M., 1988. - 287,
[1]c. :un

10. CoBpemenHast Teopus QUILTPOB U UX MpOeKTUpPOBaHue : niep. ¢ anri. / mox pexn. I'. Temema, C.
Murtpa. - M., 1977. - 560 c. : un.

VIHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «HMznmarensctBo Jlaney : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/
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8. MeToanyecKoe 1 NPorpammMHoe obecredeHue

8.1 MeToauyeckoe obecrneyeHne
1. MonenupoBanue u apToMatuupoBanHoe npoektupoanue BU- u CBU-ycTpoiicTs :
meTopuueckue ykasanus / Hosocud. roc. texs. yu-T ; [coct.: I'. H. leBsitkos, C. B. TapauuH |. -
Hosocubupck, 2011



2. [IpoexTrpoBaHue MUPOKOMOJIOCHBIX TPAHC(POPMATOPOB COMMPOTHUBIIEHUN | METOIUYECKUE
yKasaHus K pacyeTHO-rpadudeckoii padore mis 4 kypca PO®@ (wanpasnenue 210200 u
cneunanbHOCTh 210404) nHeBHOrO M 3a0uHOro otaenenuii / HoBocub. roc. TexH. yH-T ; [cocT. I
H. depsitkor]. - HoBocubupck, 2010. - 18, [2] ¢. : ui., Tadmn.. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000150820

3. Ypumues [1. B. [Ipoextuporanue, MofenrupoBanue u ontumusarus ycrporicte CBY nuanasona
: yueGHoe rocobue / /1. B. Yumues, JI. B. Illebankosa, K. 0. Crotkun ; HoBocu0. roc. TexH.
yH-T. - HoBocubupck, 2010. - 160, [2] ¢. : wi.. - Pexum moctyna:

http://elibrary. nstu.ru/source?bib_1d=vtls000141927

8.2 Cneumann3mpoBaHHOe NporpaMmmHoe obecrneyeHue
1 Microsoft Office
2 MathCAD
3 Autodesc AutoCAD
4 Ansys Academic Research

9. MaTepuasibHO-TEXHUYECKOE obecneyveHve

CneupnanbHoe 060py0BaHNe

Ne HanmeHoBaHWe HasHa4yeHune

1 |KomnbtoTepHblii Knacc Ne38 Vicnonb3yetca nNpy BbINOTHEHUN
nabopatopHbIx pabot 1 PI'3

2 |KomnbtoTepHbIi Knacc Ne7 Vicnonb3yeTca Npu BbINOSHEHUN
nabopatopHbIx pabot v PI'3
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1. OO0o0meHHas cTPyKTYpa GOoHIA OLIEHOYHBIX CPEACTB YUeOHO! JUCUMIIJIMHBI
O6oOmmenHas cTpykrypa (OHIa OLEHOYHBIX CPEACTB MO JAMCUMILIHHE
ABTOMATH3UPOBAHHOE IPOCKTUPOBAHWE BBICOKOYACTOTHBIX M CBEPXBBICOKOYACTOTHBIX YCTPOWCTB
npuBeneHa B Ta0mnuire.

MoaenupoBanue u

Tabmuma

ITanbl OEHKH KOMITETeHIIHH

IMoka3zaTenn
c¢(h)opMUPOBAHHOCTH Meponpusitust
@opwmpyemnre KOMIIETeHIM A Tembl TEKyLIero IIpomexyTounas
KOMIIETEHI[AH
(3HAHUSI, YMEHNA, KOHTP0JIAl arrecTanus (3K3aMeH,
HABBIKH) (KypcoBOii IPOEKT, 3a4er)
PI'3(P) u np.)
OIIK.2 criocobHocTh |313. 3HATH MateMaTuueckue Mozienu Kontpomsusle DK3aMeH, BOIPOCH! 1-
BBISIBJISTH MaTeMaTHYEeCKOe AKTUBHBIX 2JIEMEHTOB U pabotsl, pasaeist 1-[17, 23
€CTeCTBCHHOHAYUHY |oOecredeHue yCTpoiicTB. MaTeMaTHueCKHe 5
0 CYIIIHOCTb aBTOMATHU3UPOBAHHOT |MOJIEIIU JUOIOB.
pooJIeM, o moaenupoBanus BU|Marematuueckue Moaenu

BO3HHKAIOIINX B
xozie
podeCCHOHATBHOMN
JIeSITeIbHOCTH,
TIPUBJIEKATD JJIS UX
pemeHus
COOTBETCTBYIOLIHH
¢u3mnKo-
MaTeMaTH4eCKHi
amnmapar

u CBY ycrpoiicts

TPaH3UCTOPOB.
MareMaTuyeckue MOJEIN
MHKPOTMOIOCKOBBIX TUHUMA
nepenayn. MaremaTuieckue
MOJIETTH HEOJAHOPOJHOCTEH .
MareMaTuyeckue MOJEIN
9JIEMEHTOB C
COCpe0TOUYECHHBIMU
napameTpaMu.
MareMaTuyeckue MOJEIN
MMACCUBHBIX JIEMEHTOB 1
yCTpoiicTB. MaTemaTH4eckoe
OITCaHUE JIEMEHTOB U
YCTPOMCTB B pa3IUIHBIX
2JIEMEHTHBIX Oa3ucax.
MareMaTuyeckoe OnrcaHue
37eMeHTOB U ycTpoiicts BU u
CBUY guanasona.

OIIK.6 crioco6HOCTh
OCYIIECTBIIAT
MTOUCK, XpaHEHHE,
00paboTKy U aHAIU3
nHpopmanuu u3
Pa3IUYHBIX
HCTOYHHUKOB U 0a3
JTAHHBIX,
MIPEICTABIIATH €€ B
TpebyeMoM hopmaTte
C MCIOJIb30BaAHUEM
UH(pOPMAINOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOIHM

y6. yMeTh
HCIIONB30BAaTh
CIEIHATU3HPOBAHHBI
€ MPOrpaMMHBbIE
CpencTBa mpu
pelIeHH

PO eCCHOHATBHBIX
3aja4

Amnanuz koHcTpyKimit BU n
CBU ycTpolicTB B
TEOMETPUUECKOM M CMEIIaHHOM
AJIEMEHTHBIX 0a3Ucax BXOIHBIX
napameTpos. Pacuer

K03 UIMEHTOB
YYBCTBUTEIBHOCTH U
CTaTUCTUYECKHUHN aHAIU3.
Ontumuzanust pabounx
XapaKTEePUCTUK YCTPOMCTB.

PI'3, pasgmens! 1-2

DK3aMeH, BONPOCH! 24-
26

IK.6/TIK.5
TOTOBHOCTH
BBITIOJTHATH pacueT U
MIPOCKTHPOBAHUE
JieTayei, y3JioB U
MOAYJeH
3IEKTPOHHBIX
CpenCTB, B
COOTBETCTBHH C
TEXHUYECCKUM
3aJJaHUEM C
HCIIOJIb30BaHUEM
CpencTB
aBTOMATHU3AIMU
MIPOCKTHPOBAHUS

312. 3HaTh METOIBI
aBTOMATHU3UPOBAHHOT
0 MOJICTUPOBAHUS
PaaMO3ICKTPOHHBIX
CPEICTB B Pa3IMIHBIX
3JIEMEHTHBIX Oa3ncax

AHanu3 U CUHTE3

(G yHKIIMOHATBHBIX y3710B BU 1
CBUY nuana3ona. AHanu3
koHCcTpykuuit B4 u CBY
YCTPOWCTB B TEOMETPHIECKOM U
CMEUIaHHOM SJIEMEHTHBIX
0a3ucax BXOIHBIX [TAPAMETPOB.
Pacuer koappunmenTon
YYBCTBUTEIBHOCTH U
CTaTUCTUYECKHUHN aHAIU3.
OnTuMu3anus padounx
XapaKTEePUCTUK YCTPOICTB.
MateMaTtuueckue Mozienu
AKTUBHBIX 3JICMEHTOB U
yCcTpoiicTB. MaTtemaTuieckue

KontpomsHsle
paboThI, pa3aeisl 1-
5, PI'3, pazaensr 1-
2

Dx3ameH, Borpocs! 10-
26




MOJIEJIM TIACCHBHBIX AJIEMEHTOB
U yCTpOWCTB. MaTemaTuieckoe
OITUCaHUE DJIEMEHTOB U
YCTPOMCTB B pa3IUIHBIX
aJIeMEHTHBIX Oa3ucax. CHUHTE3
ONTUMAJIBHBIX PESKUMOB PaOOTHI
AKTHBHBIX dyieMeHTOB. CHHTE3
corjacymoluie-KoppeKTHP YOI e-
¢bwipTpyromux renei BY u
CBU ycTpolicTB B
COCpPE/IOTOYEHHOM U
pacripeieneHHOM
AIEKTPUUECKHUX IEMEHTHBIX
6a3ucax. Peanuzanus
corjacymoluie-KoOppeKTHP YOIl e-
(GUWIBTPYIOIIUX IIETICH B
COCpPE/IOTOYEHHO-
TEOMETPUUYECKOM U
T€OMETPUUECKOM 3JIEMEHTHBIX
Oasucax.

2. MeTOAMKA OLIEHKH TANOB (l)OpMI/IpOBaHHﬂ KOMIIeTEHIIMIi B paMKax JIuCUHMUIIJIMHBI.

[IpomexyTouHas aTTecTanus N0 AUCUMILIMHE POBOJUTCS B 6 ceMecTpe - B (hopMe IK3aMeHa, KOTOPbIi
HarpaBJieH Ha o1ieHKy copmupoBanHoctu komrnerenunit OI1K.2, OIIK.6, TTK.6/T1K.5

DK3aMeH MPOBOAUTCS B YCTHOM (hopMe 1Mo OmiieTaM COCTaBJIEHHBIM U3 BOIIPOCOB, IPUBE/ICHHBIX B
[acIopTe HK3aMEHa, IO3BOJIAIOIIUX OLIEHUTh IOKa3aTenu CQOPMUPOBAHHOCTH COOTBETCTBYIOIIMX
koMmriereHIMil. CTyIeHTy npejyuiaraeTcsi OTBETUTh Ha JBa BOIIPOCA U3 CIUCKA, IPUBEJEHHOIO B MTACIOPTE
9K3aMEHAa W PEIIUTh 3ajadyy B paMKaX OJHOTO M3 Hu3ydaeMblX MeTojoB. OtBeT oneHuBaercs no 40
OaJUIbHOM HIKaJe:
3a 9K3aMeH BBICTABIISIETCS OLIEHKA C y4eTOM 0aJlJIoB HaOpaHHBIX B TEUEHHUE CEMECTPA IIPU BHIIIOJHEHUH
PI'3, koHTpOIbHOM pabOTHI U Ta0OPATOPHBIX 3aHITUN B cOOTBETCTBUU ¢ TpeboBanusamu ECTS.

Kpome toro, cpopMupoBaHHOCTH KOMIIETEHIIMI MPOBEPSETCS MPU MPOBEIEHUU MEPONPUATUN TEKYIEro
KOHTPOJISl, YKa3aHHbIX B TaOiuLe paszaena 1.

B 6 cemectpe 00s13aTeNnbHBIM 3TAllOM TEKYILEH aTTECTAlUMU SIBISIFOTCS pacueTHO-rpaduyeckoe 3aiaHue
(padota) (PI'3(P)), xouTponsHas pabora. TpebGoBanusi k BeimosHeHuro PI'3(P), koHTposbHON paboTHI,
COCTaB U IpaBuJia OLIEHKH cpopmynupoBansl B nacnopre PI'3(P), koHTponbHOM paboThI.

OO1ue nmpaBuIa BHICTABIEHUS OLIEHKH 10 JTUCLUILUIMHE ONPENENSIIOTCS 0aUIbHO-PEUTUHTOBOM CUCTEMOH,
MIPUBEACHHOM B pabouell mporpamme y4eOHOM TUCHUTIIHHBIL.

Ha ocHoBaHuu mpuBeIEHHBIX Aajiee KPUTEPUEB MOKHO CJAelaTh OOIIMN BBIBOJ O COPMUPOBAHHOCTH
komrereniuiit OIIK.2, OIIK.6, I[IK.6/T1K.5, 3a koTopble OTBEYAaeT TUCIUILINHA, HA Pa3HBIX YPOBHSIX.

OO0uasi xapakTepuCTHKA YPOBHEH 0CBOEHMSI KOMIIETEHIM .

Huske moporosoro. YpoBeHb BBIIOJIHEHUS PaOOT HE OTBEYAET OOJIBLUIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUUECKOE COJEPKaHUE Kypca OCBOEHO YaCTHUUHO, IPOOEIIbI MOI'YT HOCUTB CYIIIECTBEHHBINH XapakTep,
He0OXOUMbIE MTPaKTUYECKUE HAaBBIKK paObOThI C OCBOEHHBIM MaTepHaaoM c(OpMUPOBaHbI HE I0CTATOYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX INpOrpaMMoil oOyueHHs Y4eOHBIX 3aJlaHUi HEe BBINOJHEHbl WU
BBITNIOJIHEHBI C CYIIECTBEHHBIMU OILIMOKaMHU.

IloporoBblii. VYpoBeHb BBINOJHEHHS PA0OT OTBe4aeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUUECKOE COJIEPIKaHUE Kypca OCBOSHO YaCTUYHO, HO ITPOOEIIBI HE HOCST CYIIECTBEHHOIO XapakTepa,
HE0OXOMMbIe MPAKTUUECKHUE HABBIKM PabOThl C OCBOCHHBIM MAaTEpHUajIoM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoil oOyueHusi yueOHBbIX 3aJaHHil BBIIOJIHEHO, HEKOTOPHIE



BU/IBI 3aJaHUN BBIIIOJIHEHBI C OIINOKaMHU.

Ba3oBblii. YpoBeHb BBINOJHEHHS pPabOT OTBEYAET BCEM OCHOBHBIM TpPEOOBAHUSAM, TEOPETUUYECKOE
COJIEP’)KAaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOesoB, HEKOTOpPbIE NMPAKTUYECKUE HABBIKU PAabOTHI C
OCBOEHHBIM MaTepuaioM CPOPMUPOBAaHbI HEAOCTATOYHO, BCE IMPEIYCMOTPEHHbIE MPOrpaMMoi 00ydeHHs
yueOHbIE€ 3aJ]aHUS BBINOJHEHbI, KAYECTBO BBINIOJHEHUS] HU OJIHOTO U3 HUX HE OLIEHEHO MHUHHUMAaJbHBIM
4KCIIOM 0ayIoB, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3a/laHUI, BO3MOXHO, COJIEPKaT OLINOKU.

IIpoaBuHYTHINH. YPOBEHH BHITMOJHEHHS Pa0OT OTBEYAECT BCEM TPEOOBAHHSAM, TEOPETUIECKOE COJEPKAHNE
Kypca OCBOEHO IOJIHOCTbIO, 06€3 mpo0enoB, HE0OX0AUMbIE MPAKTUYECKHUE HABBIKU PabOThl ¢ OCBOCHHBIM
MarepuajioM cHOpMUPOBaAHBI, BCE NPEAYCMOTPEHHBIC NPOrpaMMoil oOydeHHs y4ueOHBIC 3aJaHHs
BBITIOJTHEHBI, KAYECTBO X BBIMIOJTHEHUS OIEHEHO YMCIOM 0aJuIoB, OJM3KUM K MAKCHUMAaIbHOMY.



denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa koHCTpyrpOBaHUS U TEXHOJOTHUU PAJAUOIICKTPOHHBIX CPEICTB

IIacnopr 3x3ameHa

10 JucUMIUIMHE «MoaennpoBaHrue U aBTOMaTU3UPOBAHHOE MPOECKTUPOBAHUE BHICOKOYACTOTHBIX
1 CBEPXBBICOKOYACTOTHBIX YCTPOUCTBY, 6 ceMecTp

1. MeTtoauka oneHKHn

DK3aMeH TNpOBOJUTCS B YCTHOW (hopme, mo Ouseram, ¢ 0OsA3aTeNbHBIM COCTaBICHHEM
KpPaTKHX OTBETOB Ha BOIPOCH M PEIICHUS 3aJlaud B MMUCbMEHHOM BUje. buier dopmupyetcs mo
CJIeTyIOLIEMY TPaBITy: IEPBBIA BOIPOC BHIOMpAETCs U3 JHana3oHa BopocoB 1-12, BTOpoil Borpoc
13 Jrana3zoHa BOmpocoB 13-26 (Crmcok BOMPOCOB MPUBEICH HIDKE), 3a/1a4a BRIOMPACTCS U3 Pa3/IesiOB
1-5 (crmcox paszmenoB TpHBEAEH HIKE). B Xome sK3aMeHa TperojaBaTelb BIPaBe 3aaBaTh
CTYZIEHTY JOIIOJIHUTEJIbHBIE BOIPOCHI U3 00111ero nepeyss (1. 4).

DopMa >K3aMEHAIMOHHOTO OuiteTa

HOBOCHBVPCKHI TOCYJAPCTBEHHBIM TEXHUYECKUI YHUBEPCUTET
DakynbTeT paIMOTEXHUKHU U FIEKTPOHUKHU

Buaer Ne 1
K 3K3aMEHY 110 AucuuIuinHe «MoaenmpoBaHre 1 aBTOMaTU3UPOBAHHOE ITpoekTupoBanue BY
u CBY ycTpoicTBy

1. Maremartudeckast Mozenb oguHounoi MIIJI, cucrema nmapameTpoB, pe>KHUMBI paOOTHI.
2. CuHTE3 MHUPOKOTIOJIOCHBIX COTJIACYIONINX YETHIPEXTIOTIOCHUKOB.
3. 3anaya.

YrBepxkaato: 3aB. kapenpoit KTPC noueHTt CunenbHUKOB A.B.
(moamucek)

(mara)

2. Kpurepum oueHku

* OTBeT Ha AK3aMEHAIIMOHHBIN OWJIET CUUTACTCS HEYAOBJIETBOPUTEIbHBIM, €CITU CTYJEHT MPH
OTBET€ Ha BOIIPOCHI HE JA€T OMNpeACNICHUH OCHOBHBIX IOHATHH, HE CIIOCOOEH PaCKpHITh
CYITHOCTh M3JIara€MbIX BOIPOCOB, NPHU PEIICHUH 3a7a4d JOMYCKACT NPUHIHUIHAIbHBIC
OIINOKU,
orenka cocrapisieT 0-19.5 6annos.

* OTBeT Ha PK3aMEHAIMOHHBIA OWJIET 3aCUYMUTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYJCHT IIPH
OTBETE€ HA BOIPOCHI JAC€T OMPEACICHHE OCHOBHBIX IMOHSITHA, MOXKET PACKPBITh CYITHOCTH



Hn3J1aracMbIxX BOHpOCOB, HpI/I peHIeHI/II/I 3a1a49u I[OHYCKaeT HerI/IHHI/IHI/IaJ'IBHBIC OIHI/I6KI/I,
HaHpI/IMCp, BBIYHCIIMTCIIBHBIC,
oleHka cocrapigeT 20-29 obannos.

* OTBeT Ha dK3aMEHAIMOHHBIA OWJIET 3aCUUTHIBAETCS Ha 0A30BOM YPOBHE, €CIIM CTYIEHT IpHU
OTBETE Ha BONPOCHI (OPMYIMPYET OCHOBHBIC TMOHATHSI, PACKPHIBACT CYIIHOCTh H3JIaraeMbIX
BOIIPOCOB, HE  JIOMIYCKAeT  CYIICCTBCHHBIX  OIMMOOK TMPH  PCIICHUW  3aJayH,
olleHKa cocTaBiaeT 29.5-34.5 6bannos.

* OTBeT Ha PK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MPOABHHYTOM YPOBHE, €CIIH CTYACHT
IpU OTBETE Ha BONPOCHl CBOOOJHO (DOPMYJIHUPYET OCHOBHBIE MOHSTHS, MPOBOJUT
CpaBHI/ITeJ'H)HI)If/'I aHaJIu3 II0AXO0J0B, B HOHHOI;’I Mepe paCKpBIBaCT CYIIIHOCTI) HN3JIaraCMbIX
BOIIPOCOB, CIIOCOOCH MPEACTABUTh KOJUYCCTBEHHBIC XapaKTCPUCTHKH, HE JIOMMYCKAET OMIMOOK
u crocobeH 000CHOBAaThH BBIOOD MeTo1a perieHus 3ajauu,
olleHKa cocTaBisgeT 35-40 oOannos.

3. IIlkajga oueHKH

B o01eit oneHke 1Mo JUCHUILIMHE 3K3aMEHALMOHHbIE OaljIbl YUUTHIBAIOTCS B COOTBETCTBHUH C
npaBwiiaMu  OaNIbHO-PEUTHHIOBOM  CHCTEMBI, IPUBEIACHHBIMU B pabodeil mporpamme
JUCLUIUINHBIL.

4, BOHpOCbI K 3K3aMCHY 10 JUCHUIIJIHHE «MOHGJ’H/IpOBaHI/Ie 1 aBTOMAaTU3UPOBAHHOC
IMPOCKTUPOBAHUEC BBICOKOYACTOTHLIX N CBEPXBBICOKOYACTOTHBIX yCTpOﬁCTB))

1. [Z]] _Y]-ManI/IIIBI. Ucnons3oBanue [ Z] u [ _Y]-ManI/III JUTSI HAXOXKACHUS pabovrX
1apaMeTPOB YETHIPEXTIOIIOCHUKOB.
2. [ Al]-marpunsl. McnonszoBanue [ Al-MaTpuil Juist HAXOXKIEHHs pabodYrX napaMeTpoB

YETBIPEXIIOIIOCHUKOB.

3. [ S]-marpuupsr. Mcronb3oBanne [ S]-MaTpI[ [Is HAXOKACHHS pabOUNX TAPAMETPOB
YETHIPEXTTIOIIOCHUKOB.

4. Wcnonw3oBaHue [ §]-Man1/Iu JUISL aHaJIM3a KacKaJIHOTO COCAMHCHHMS
YETHIPEXTTIOIIOCHUKOB.

5. HWcnonw3oBanue [ S]-mMaTpuil uisi aBTOMaTHYeCKOro GopMUpPOBaHUS MAaTEMAaTUYECKOU

MOJIEJIN YCTPOUCTBA.

Maremaruueckast Mmoaens oguHouHOM MILJI, cuctema mapaMeTpoB, peKUMBI PaOOTHI.

Maremaruueckast moaenb cBsizanHbiXx MILJI, cuctema mapaMmeTpoB, peXUMbI paOOTHI.

MareMaTtuueckne MOJICTH CKadyKa MUPUHBI U U3ruda o npsiMbiM yriom MITJL.

Maremaruueckue MoAeIH 3a30pa, T-00pa3HOro pa3BeTBICHUS U PA30OMKHYTOTO Ha KOHILIE

otpeska MIUL

10. MM n€HOYHBIX M HABECHBIX pe3ncTtopoB B MIIJL.

11. MM nn€HOYHBIX M HABECHBIX MHAYKTUBHOCTEN B MITJI.

12. MM nn€HOYHBIX ¥ HABECHBIX KOHJAeHCcaTOpoB B MILJL.

13. MM p — I —n nuona 8 MIJL

14. MM upaeaibHOTO BapaKTOPHOTO IMOJa C MPUOTKPBIBAHUEM P-N TIEPEX0a.

15. MM peanbHOT0 BapakTOPHOIO JMOJA C IPUOTKPBIBAHUEM P-N IEPEX0/a.

16. MaremaTtuueckue 3apsii0Bble MOJEIN OUIIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB B PEKUME
MaJIOTO CHUTHAJA.

17. MaTtemaTtuueckas 3apsaoBasi MOJCIb OUIIOISIPHOTO TPAH3UCTOPA B PEKUME OOJIBIIIOTO
CUTHAJIA.

18. CuHTE3 ONTUMAIBHBIX PEKUMOB paOOThI WCATbHBIX HETMHEWHBIX AJIEMEHTOB.

19. CunTe3 ONTUMATIBHBIX PEKUMOB paOOThI pEaJIbHBIX HEJIMHEHHBIX JIEMEHTOB.

20. CuHTe3 SKBUBAJIEHTHBIX CXEM II0 BX0/IaM U BbIX0J1aM HEJIMHEUHBIX JIEMEHTOB.

21. CuHTe3 LIMPOKONOJIOCHBIX COTJIACYIOUIUX YETHIPEXIIOIIOCHHUKOB.
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22. MeToa TOYHOTO CUHTE3a IIMPOKOTIOJIOCHBIX TACCUBHBIX YCTPOUCTB B PaCIpeIeTIEHHOM
AJIEMEHTHOM 0azuce.

23. JlonoyiHsAOLIME 2-XITOJTIOCHUKU M UX UCIOJIb30BaHUE IPU CUHTE3€ KOPPEKTUPYIOIIUX
LETIEH.

24. Peanu3zarusi coTaacyroie-KoppeKTUPYroIie-GuiIbTPYIOMUX Ierneld COCPETI0TOUCHHO-
pacrnpeenéHHOM U pacipenenéHHoM Oa3uce.

25. Yuér neonnopoanocteit CBY TpakTa npu npoeKTUpPOBaHUU YCTPOUCTB.

26. AHanu3 YyBCTBUTENBHOCTH U J0NycTUMbIX OTKIoOHeHuH BY nu CBY ycTpoiicTs.

5. Pa3pmensl, U3 KOTOPHIX BRIOMPAIOTCS 3aAa4M K SK3aMEHY M0 THCHUIIIMHE
«MopenupoBaHue 1 aBTOMaTU3UPOBAHHOE TTPOCKTUPOBAHUE BHICOKOYACTOTHBIX U
CBEPXBBICOKOYACTOTHBIX YCTPONCTBY»

1. Ompenenenne MaTeMaTHYECKOW MOJIENIM TACCUBHOTO (DYHKIIMOHAILHOTO Y3J1a.

2. Onpenenenune paboyux XapakKTepPUCTUK MACCUBHOTO (DYHKIIMOHAJIBHOTO Y3II.

3. OnpeneneHue cXxeMbl MacCCUBHOTO (YHKIIMOHAIBHOTO Yy3JIa 10 M3BECTHOM MaTeMaTHUYECKOU
MO/ICIIH.

4.0npeneneHre pe>KMMOB pabOThl aKTHBHBIX AJIEMEHTOB.

5. Onpenenenue paboYnx XapaKTEPUCTHK aKTUBHOTO ()YHKITMOHAIBHOTO y3JIa.



denepanpHOE rOCyIapCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)
Kadenpa koHCTpyrpOBaHUS U TEXHOJOTHUU PAJAUOIICKTPOHHBIX CPEICTB

IMacnopT KOHTPOJILHOM PadOTHI

0 JucuMIuInHe «MoaennpoBaHue U aBTOMAaTU3UPOBAHHOE MPOECKTUPOBAHUE BHICOKOYACTOTHBIX
1 CBEPXBBICOKOYACTOTHBIX YCTPOUCTBY, 6 CEMECTp

1. MeToanka oueHKH
KonTponbHas pabota npoBoautcs no remam «MaTemMaTHuecKkoe ONKUCaHue 3JIEMEHTOB U
ycrpoiicte BU u CBY nuamazonay, «MaremaTudeckue MOJIEIH HEOJHOPOAHOCTEH U SIIEMEHTOB
C COCPEIOTOYEHHBIMU ITapaMeTpaMM» U BKIIFOYAET 5 3aJaHUN:
3ananue 1. [loctpoeHne MmaTeMaTHUECKON MOJIENN MACCUBHOTO (YHKIIMOHAIBHOIO Y3J1a;
3amanue 2. Onpenenenne padbounx XapakKTepUCTUK TACCUBHOTO (PYHKIIMOHAIBHOTO y3J1a;
3amanwne 3. Onpeesenne cXeMbl TAaCCUBHOTO (PYHKITMOHAIBHOTO y3J1a TI0 M3BECTHOM
MaTeMaTUICCKOM MOJICIIH;
3ananue 4.0mnpeneneHre SKBUBAJICHTHON CXeMbl HABECHOTO 3JIEMEHTa B MUKPOTIOJIOCKOBOM
JIMHUU IIEPCAAIN;
3ananue 5. IloctpoeHne MmaTeMaTHUECKON MO HEOJHOPOAHOCTH B MUKPOIIOJIOCKOBOM
JIMHUU IIE€pCaavn.

KoHnTposnbHas paboTa BbINOIHIETCS MMCbMEHHO U OlleHUBaeTcs 18 Oamiamu.

2. Kpurepuu oueHku

KonTtponbHas paboTa OIEHMBAeTCSI B COOTBETCTBUM C IPHUBEIECHHBIMH HUXKE
KPUTEPUSIMH.

KonTponpHast paboTa cuuTaeTcss HeBbINOJIHEHHOM, €CITH BBIITOJHEHO 3 3aaHus U3 5 ¢
omurOKaMu U cepbe3HbIMU 3aMeuanusiMu. Onenka coctaniser 0-8.5 6amios.

PabGora BbIMOIHEHa Ha MOPOrOBOM YPOBHE, €CJIM BBINOJHEHO 4 3amaHus U3 5 ¢
omurOKaMu U cepbe3HbIMU 3aMeuanusiMu. OneHka coctasisier 9 -13  6amos.

PaGora BbllosiHEHa Ha 0a30BOM YpOBHE, €CJIM BBINOJHEHO 4 3amaHus u3z S5 0e3
cepbe3HbIX 3amedaHuil. Onenka cocraniser 13.5-15.5 OGaios.

Pabora cuuTaercss BBIMOJHEHHONH Ha MPOJBHHYTOM YPOBHE, €CIIM BCE 3aJaHUs
BBITNIOJIHEHBI TIOJIHOCTHIO 0€3 cephe3HbIX 3amedanuil . OneHka cocraniseT 16-18 Oamios.

3. IIIxkajna oueHKH

B oOmeil oneHke no OUCHUIUIMHE Oabl 3a KOHTPOJbHYIO paboOTy Y4YUTHIBAIOTCS B
COOTBETCTBUU C TMpaBWIaMH OaJUTbHO-PEUTHHTOBOW CHCTEMBI, TPUBEIACHHBIMA B pabodeid
porpamMme JUCIUTUIAHBL.

4. Tlpumep BapMaHTAa KOHTPOJbLHON padoThI
Tunosble 3ajaHus 1151 KOHTPOJILHOM pabOThI:
3amanne 1. 3amana cxema GUIbTpa, ONPEACIUTh €r0 MATEMATHIECKYIO MOJICIIb B MAaTPHUYHON
opme;
3amanwue 2. 3a1aHa cXeMa COTJIACYIOIIETO YCTPONUCTBA, OMPEIETUTh MOAYNIh KOdhdUIIMeHTa
OTPaKEHHSI 110 BXOLLY;
3ananue 3. 3alaHa MaTeMaTHYecKasi MOJIENb, OIIPEAEIIUTh CXEMY UEThIPEXIIOIOCHUKA;
3ananue 4.0npenenuTb SKBUBAJICHTHYIO CXeMY 0€3BBIBOJJHOIO KOHEHCATOPa B
MUKPOTMOJIOCKOBOH JIMHUU NIEpeauu;
3ananue 5. Onpenenuts MaTeMaTHUECKYIO MOJIEb HEOJHOPOJHOCTHU «3a30P» B
MUKPOTMOJIOCKOBOH JINHUU NIEPEJayH.






denepanpHOE rOCyIapCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIA TEXHUYECKUH YHHUBEPCUTET)

Kadenpa koHCTpyrpOBaHUS U TEXHOJOTHUU PAJAUOIICKTPOHHBIX CPEICTB

IHacnopr
pacuyeTHO-TPpapuUeCcKOro 3aaHus (padoThI)

0 JucHMIuInHE «MoaennpoBaHue U aBTOMAaTU3UPOBAHHOE MPOECKTUPOBAHUE BHICOKOYACTOTHBIX
1 CBEPXBBICOKOYACTOTHBIX YCTPOUCTBY, 6 ceMecTp

1. MeToanka oueHKH

B pamkax pacuerHo-rpaduyeckoil pabOThl NO JUCIHUIUIMHE CTYAEHTBHI JIOJIKHBI
CIPOEKTUPOBAaTh  LIMPOKOIOJOCHBI  TpaHC(OpPMaTop  aKTUBHBIX  CONPOTUBJICHMM  Ha
YEeTBEPTHBOJIHOBBIX OTPE3KaX JIMHUM NE€PEIadll B COOTBETCTBUU C UCXOAHBIMU JIAHHBIMH.

[Ipu BBINIOJIHEHUH pacueTHO-rpapuuecKkoi paboThl CTYIAEHTHI TOJKHBI IPOBECTU aHAIIN3
3aJlaHusl, BEIOpaTh U 000CHOBATh YHMCIIO CEKIUM TpaHchopMaTropa, MPOBECTH MPOEKTUPOBAHUE U
MOJIEIMPOBAHUE TpaHc(OpMaTopa B Pa3IMYHBIX 3JIEMEHTHBIX Oa3ucax, pa3pabdoTaTh uyepTExX
TOTIOJIOTUH.

Obs13aTenbHble CTpyKTYpHBbIE YacTu PI'P:

WUCXOJHBIC JaHHBIC, CHHTE3 H MOJCIMPOBaHWE TpaHCPopMaTopa COMPOTHBICHUH B
pacmpeqeIecHHOM  JJIEKTPUYECKOM  JJIEMEHTHOM 0asmce, pa3padOoTka W MOJICITHPOBAHUE
TOTIOJIOTUW TpaHCcpopMaTopa COMPOTHBICHUH B TEOMETPHUSCKOM JJIEMCHTHOM Oa3uce,
3aKJIFOUEHUE, CIUCOK HCIIOJIb30BAHHBIX JIMTEPATYPHBIX HMCTOYHHKOB, MPHIOKEHUE (YepTExK
TOTIOJIOTHH).

OreHMBaeMbI€ HO3UIVH:

CHUHTE3 ¥ MOJICIMPOBAHKE TpaHCHOpMATOpa CONTPOTUBIICHHUH B PaCIIPEACICHHOM JJICKTPUIECKOM
3JIEMEHTHOM 0Oa3uce;

pa3paboTKa U MOJICITUPOBAHUE TOIIOJIOTHH TPaHCHOpMATOpa COMTPOTUBIICHHUA B TEOMETPUICCKOM
9JIEMEHTHOM 0Oa3uce, 3aKII0UYEHHE;

94epTEeX TOMOJIOTHH.

2. Kpurepum oueHku
MaxkcumanbHasi OlleHKa pacueTHo-rpaduyeckoil paboThl cocTaBiiger —18 Gaos.

* PaGoTta cuuTaercs He BBINOJHEHHON, €ClIM BBHINOJHEHB HE Bce 4actu PI'P, orcyrcrByer
YEpTEeXK TOMOJIOTHH, HE OOOCHOBAaH BBHIOOP MaTEPHANIOB, PE3YJIBTAThl MOJICIMPOBAHUS HE
COOTBETCTBYIOT TPEOOBAHUSAM 3aJaHHUsI, OlIeHKA cocTapiseT 0-8.5 Oaymios.

* PaGoTta cuuTaercs BBIMOJHEHHONW HAa MOPOroBoM YypoBHe, ecinu 4dactu PI'P BeimomHeHBI
(dhopManbHO, HE 00OCHOBaH BBIOOP MaTEpPUAIIOB, YEPTEHK TOIOJOTHU COJCPKUT OIITHOKH,
pe3ynbTaThl MOJEIUPOBAHUS HE MOJHOCTHIO COOTBETCTBYIOT TpeOOBaHUSAM 3aJaHUs, OLEHKA
cocrasisier 9 -13 Oamios.

* PaboTa cunTaeTcsi BBINOJIHEHHONH Ha 0a30BOM YpOBHE, €ciid BbINOJHEHbI Bce uactu PI'P c
HEOOJIBIIMMH 3aMeYaHUsIMU, 000CHOBAH BHIOOP MAaTE€PHAJIOB, YEPTEK TOMOJOTUU COJEPKUT HE
3HAYUTENIbHbIE OLIMOKH, pe3yJabTaThl MOJEIHUPOBAHUSI B OCHOBHOM COOTBETCTBYIOT
TpeOOBaHUAM 3a/IaHHMS, OLIEHKA cocTaBsieT 13.5-15.5 Gamnos.

» PabGoTa cumTaeTcsi BHIMOJIHEHHOW HA MPOJABUHYTOM YPOBHE, €CJIM BBITIOJTHEHBI Bce yacTu PI'P
B MOJTHOM 00BbEMeE, MOJHOCThI0 000CHOBAaH BHIOOP MaTEPUAIOB, YEPTEK TOMOJOTHUU COJNECPIKUT
OpUTHMHAJIbHOE  pElIeHHE, PEe3yIbTaThl MOJECIUPOBAHUS COOTBETCTBYIOT C  3alacoM
TpeOOBaHUAM 3aJlaHus, OLIEHKa cocTaBisieT 16-18 Oamios.

3. IIIkajaa oueHKH

B oOmieit onenke no aucnumuimHe 6aiibl 3a PI'P yunthiBaloTCS B COOTBETCTBUU C MpaBUIIAMU
0aJUIbHO-PEUTUHIOBON CUCTEMBI, IPUBEACHHBIMU B paboyeii mporpaMMe JUCIUILINHBIL.



4. IlpumepHblii nepedyens Tem PI'P
CrynenTsl BoioyIHAIOT PI'P Ha oHY TeMy npu pa3HbIX UCXOAHBIX JaHHBIX.

HeoOxomumble misi pemieHus 3agaydl MCXOAHBIC JTAaHHBIE BBIOMPAIOTCS IO

COOTBETCTBUU C JIByMsl MOCIEAHUMHU U(ppaMH CTyIeHYeCKOro mudpa.

Tabn.1 B

Tabnuna 1
Hcxonnble qaHHbIe A7 BAPHAHTOB pacyeTHO-Tpaduueckoil paboThl.
Hudps! cryaenyeckoro mudpa
Haunmenosanue
HUCXOJHBIX JaHHBIX 0 1 2 3 4 5 6 7 8 9
Io mocnenuei nudpe mudpa
R,, (Om) 10 25 45 40 50 60 75 15 20 12
RH (Om) 50 75 9 8 10 10 15 60 80 60
Io mpeamocneaneii mudpe mudpa
fH (I'Tm) 0.5 1 1 0.7 1.5 1.2 0.8 0.6 0.9 2
S (T 15 | 25 | 2 19 | 35 | 28 | 22 | 18 | 23 | 5
K.mu 135 | 125 | 12 | 14 | 145 | 15 | 145 | 135 | 13 | 14
R, — BHyTpeHHEe CONPOTHBICHHUE NCTOYHHKA CUTHAIA;
R,, — conpoTuBIeHHE HATPY3KH;
Ju — J4 - monoca paGo4nx 4acror;
K. nu — Xodbduument crosdyeidl BOJNHBI HANPSKEHHS HA BXOJHBIX — 3aKHMax

Tpanchopmaropa;

XapakTepucTuka 3aryxaHus — UeObliieBckasi.



