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1. Hean u 3a1a4n OCBOEHNs JUCUMILIUHBI (MOTYJIA)

Heapr aucuMmiIuHbI:OPMUPOBAHHE Y CTYACHTOB 3HAHUN UM HaBBIKOB,
HEOOXOUMBIX JIJISl IPOCKTUPOBAHUS PA3IUUHBIX PAIUO3ICKTPOHHBIX cpeacTB (POC)
C NMPUMEHEHUEM KOMITBIOTEPHBIX CHCTEM AaBTOMATU3UPOBAHHOIO MPOCKTUPOBAHUS
(CAIIP), a Tak»e MHTETPUPOBAHHBIX CUCTEM MOJAEIIUPOBAHUS U U3MEPEHUH.

K ocHOBHBIM 3a1ayamM AUCHMIUIMHBI OTHOCUTCS HU3y4YCHHE:Ile]eH, crocoOoB,
3aJla4 ¥ TPOIECCOB aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MPOEKTUPOBAHUS H
MOJENUPOBAHNS; OCHOBHBIX Pa3HOBHUJIHOCTEW Mojenel sneMeHTtoB POC; meTonos
CUMYJISIIIAU DJICKTPUUECKUX IETeH M CTPYKTYp; METOJOB CHUHTE3a M ONTUMHU3AIUU
ANEKTPUUYECKUX TeNed U CTPYKTYp; PacyeTHO-IKCIEPUMEHTAIBHBIX METO/0B
MPOCKTUPOBAHUSI; MATEMaTHYECKUX OCHOB KOMIIBIOTEPHOTO  MOJCIUPOBAHUS
KOMIIOHEHTOB POC pa3nmuyHOro ypoBHS CIIOKHOCTH; OCHOBHBIX Pa3HOBUIHOCTEH
CAIIP 1 uHTETpUPOBAHHBIX CUCTEM MOJICTUPOBAHUS U U3MEPEHUM.

N3ydeHnne NUCIUIUIMHBI HAITPaBJICHO HAa MOATOTOBKY CIICIIHAIMCTOB,
CIOCOOHBIX pelIaTh MPOOIEMbI, BOZHUKAIOIIUE TIPH IKCILTyaTaIlUN U3
AIIEKTPOHHOM TEXHUKH C YUETOM 00JIaCTH, TUIIOB M 3aj7a4 Ipo(eccHoHaIbHOM
NEATeIbHOCTH B COOTBETCTBUHU € MPO(HECCUOHAIBHBIMY CTaHAPTaAMU:

— 06.005 «Cheumanuct MO OAKCIUIyaTallUM  PaJHOdJIEKTPOHHBIX  CPEACTB
(MH)KEHEp-DIIEKTPOHUK)», YTBEPXKICHHBIM NpukazoM  MuUHHCTEpCTBA Tpylda u
conuanbHoi 3amuTthl Poccuiickoit @enepanuu ot 31 wutona 2019 roma N 540nH
(3apeructpupoBad B Munrocte P® 28 asrycra 2019 roma, perucrpaniuoHHbId N
55756).

— 40.058 «MHxeHep - TEXHOJIOT MO MPOU3BOACTBY M3JCJINI MUKPOIIECKTPOHUKN,
YTBEPAKICHHBIM IPUKa30M MUHHUCTEPCTBA TPYJAa U COLMATIBHOMN 3amuThl Poccuiickon
®eneparun ot 03.07.2019 1. Ne 480H (3apeructpupoBan MuHroctom Poccuu
29.07.2019 r. Ne 55439).

2. Mecro nucuuniannbl B ctpykrype OOII BIIO

Jucuumiraa «OCHOBBI KOMITBIOTEPHOTO IPOECKTUPOBAHUS U MOJACIHPOBAHUS
PaAMORIEKTPOHHBIX CpPEACTB» OTHOcUTCS K Onoky b1.b.13 mo HampaBieHuro
noarotoBku 11.03.01 Paamorexnuka, mnpodwmib «VHTETpUpOBaHHBIE CHUCTEMBI
0€30MacHOCTI.

I[Ipy  ocBoeHHMHM  JHUCHUIUIMHBI  OOy4YaroOlUMKCS  CMOXET  YaCTHUYHO
MPOJIEMOHCTPHUPOBATH cieaytonre 06oomenasie Tpyaossie pynkimu (OTD):

— DKcIUIyaTalus pPaJauodJIeKTPOHHOU ammapatypbl (nmpodeccroHaIbHbIN
ctangapt 06.005 «Crneunaiuct no 3KCITyaTallud paiio3IeKTPOHHBIX CPEICTB
(MHXKEHEeP-2IIEKTPOHUK)», Ko B, ypoBeHb kBamudukanuu -5);

— Pa3paboTka eIMHMYHBIX TEXHOJOTMYECKHUX MPOIECCOB M PeKOMeEHIALM il
10 YCTPAHEHUIO M MpeAYNPEe:KIeHUI0 Opaka B NPOM3BOACTBE H3AeJHUM
MUKPO3JIeKTPpOoHuKN (npodeccuonanvubii crangapt 40.058 «Uuxenep -



TEXHOJIOT O MPOM3BOACTBY H3JEIHNA MHUKPODIEKTPOHUKH», Koa B, ypoBeHb

KBIU(PUKALUU -6).

[IpenmecTByOMMMH AUCUUIUIMHAMH, (HOPMHUPYIOIIMMU HavadbHbIC 3HAHHSA,
SBIISIIOTCS: MAaTeMaTHYEeCKHil aHain3, WHGOPMAIMOHHBIE TEXHOJIOTUH, YHCICHHBIC
METOJABI M METOABl MOAenupoBaHus. [locienyromuMu IUCHUTUIMHAMU SBIISIOTCS:
IpOrpaMMHBIE CpeacTBa IPOEKTUPOBAHUS AIIEKTPOHHBIX YCTPOMCTB,
TEJICKOMMYHHUKAIIMOHHBIE TEXHOJOTHH, 3allUTa BBITYCKHOW KBaTU(UKAIMOHHON
paboThl, BKIIIOYas MOATOTOBKY K MPOIIEAYpPE 3alIUTHl U MPOLETYPY 3aIIUTHL.

3. TpeGoBanusi K pe3yJibTATAM OCBOEHUS COAEPKAHUS TUCIUNINHBI

[Ipouiecc u3yuyeHus: AUCIUIUIMHBI HamlpaBieH Ha (POPMUPOBAHHUE 3IEMEHTOB
cneayomux kommnereHuuil B coorserctBuu ¢ @I'OC BITO u OITOII BO no nanHOMYy
HAIPABJICHUIO TTOJITOTOBKHU:

a) Npo(ecCHOHATbHBIX KOMIIETEeHIIHI:

— Cpnoco0eH MpoBOAMTH AHAJIHM3 NMPUYUH OpaKa NPH W3rOTOBJEHMH W3AeTHH
MHKPOJEKTPOHUKH M [1aBaTh PEKOMEHJANMH MO0 MX YCTPAHEHHID H
npeaynpexaenuto (I1K-3) (npodeccuonansupiii cranmapt 40.058 «Unxenep-
TEXHOJIOT MO MPOU3BOACTBY H3JEIUI MHUKPOIIEKTPOHUKHY, TPyAOBasi (PYHKIUS
B/01.6 -AHamn3 NPUYHH Opaka npu U3IOTOBJICHUH U3Aeui
MHKPOYJICEKTPOHUKH H PpPa3padoTka peKOMEHJAUWid 10 HX YCTPAHEHHIO H
npeaynpeKIeHuIo).
Kon m HamMeHOBaHMe HHAMKATOPA JOCTH/KEHUS KOMIICTCHIMU:

- I1K-3.1. BeisBnisieT TeXHOJIOTHYECKHE (PAaKTOPBI, BBI3BIBAIOIINE

HOTPEIIHOCTH U3rOTOBIICHUS U3AEIINNA MUKPOAIEKTPOHUKH.

- ITK-3.2. laeT mpeayioKeHus 1o JUKBUIAIIUK Opaka B MIPOU3BOJICTBE

W3IEITAN MUKPOSJICKTPOHUKH.

B pe3ynbTate 0CBOEHUS JUCUUIUIMHBI CTYIEHT JTOJKEH:

3HATH:
— - TpeOOBaHUS TEXHUYECKUX PETJIAMEHTOB Ha BBITyCKaeMbIe U3JEIIHS
MHUKPOIJIEKTPOHHUKHY;
— - TexXHOJIOTHYeCKHe (aKTOPHI, BBHI3BIBAIOIINE IOTPEITHOCTH H3TOTOBIICHHUS
U3JIEIUI MUKPOAJIEKTPOHUKY;
— - METOABl OLEHKU MPUTOJHOCTH M BOCIPOU3BOJMMOCTH TEXHOJIOTMUYECKUX
IIPOLECCOB IPOU3BOICTBA U3ICIINI MUKPOIJIEKTPOHUKHU.
yMeETh:

- HUCTONB30BaTh CTaHJAPTHHIE KOMITHIOTEPHBIC MPOTPaMMBI 7t 00pabOTKH
CTaTUCTUYECKUX JaHHBIX;
- ONpEeNensATh MNPUYHMHBI OTKIOHEHUS IapaMeTPOB TOTOBOTO W3JEIHS OT
3aJaHHBIX;

BJIaJIeTh:
- CTATUCTHYECKUM aHAJIU30M IMAPAMETPOB TEXHOJIOTMYECKUX OTIEPALIHiA;



- BBISIBJICHHUCM u

YCTpaHEHUEM  IPUYUH

TCXHOJIOI'MYCCKHUX onepaunﬁ OT 3aJaHHBIX.

OTKJIOHCHUA

4. CopepxxaHme ¥ CTPYKTYPA JMCUMILIMHBI (MOLYJIs1)

B  TaOmure

1 npuBomuTCcs  ommucaHHe

COJIepKAHUS

napaMeTpoB

JUCHUIIIINHBI,

CTPYKTYPHPOBAaHHOE II0 paszeiaM, C yKa3aHHEM I10 KaXIoMy paszaeiy (HopMbl
TEKYIIEro KOHTPOJsA: 3amura jgadoparopHoit pabotel (JIP), kommoxBuym (K),
tectupoBanue (T).

Tabnuma 1
Ne HauMeHoBaH Kon dopma
pasne | ue Conep:xanue paszjaesna/TemMsl KOHTPOJIN | TEKYILEro
Ja pasaeJa pyemoii KOHTPOJIS
KOMIICTEH
aun  (Mam
ee YaCTH)
1 2 3 4
1 Lenn, I[Ilpenmer w  couepkaHWe  Kypca.
CIOCOOBI, Cnioco0b1 IPOEKTUPOBAHUS | k-3
3aJ1a4n U | MAKETUPOBAHUE, buznueckoe K, JIP, T
IIPOLECCHI MOJEJIMPOBaHHUE, MaTEMATUYECKOE
KOMIIBIOTEPH | MOAEIUPOBAHUE. Cnoco0b1
oro MAaTeMaTU4ECKOI0 IIPOCKTUPOBAHUS -
MPOCKTUPOB | pydyHOH, C mnpumeHenueM OBM,
auusg POC aBTOMATU3UPOBAHHbIN. Tumsl 3amad
NpPOCKTUpOBaHMsI.  TumoBas  OJIOK-
cxeMa Ipouecca INPOCKTUPOBAHUA.
HepapxuuHocTh MPOLIECCOB
IIPOCKTUPOBAHUS CBEPXY BHU3 U CHU3Y
BBEPX. OyHKIMOHAIIBHBIM,
KOHCTPYKTOPCKUU U TE€XHOJIOTHYECKUI
pas3pesbl B MPOLECCE MPOEKTUPOBAHMUS.
[lonsiTne 00  WMHUTAIIMOHHOM |
dbopmynbHOM MIPOEKTUPOBAHUMU.
[ToHATHE TEXHOJOTMYHOCTU Ipolecca
IPOEKTHUPOBAHHS.
Marematuue | OnpeneneHue MaTEMaTHYECKOU
cKre OCHOBHI | Mojienu. Kraccudukaius mapameTpoB K- 3
KOMIBIOTEPH | Mozeneil. Kiaccupukanus wmopeneil. K,JP, T
, |oro OCHOBHbBIE XapaKTEPUCTUKH MOJEIECH.
MozaenupoBa | Knaccudukaiusi ypoBHEH CIIOXKHOCTH
HUS paauoanmnapaTypbl U QyHKIIMOHATbHBIX
KOMIIOHEHTO | YpOBHEM ABTOMATHU3UPOBAHHOTO
B POC | nmpoekTupoBaHuss U HMX B3aUMOCBS3b.
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pasnuyHoro | Mepapxus u npumepsl MOIEIEH I
yYpOBHS pa3HbIX (YHKIHOHAJIBHBIX YPOBHEH
CIIOXHOCTH | MpoekTupoBanus. DopmanbHBIE U
¢usznueckre CcrnocoObl  MOCTPOEHUs
MOJEIICH.
Orarsl 1 [IpoeKTUpOBaHHKE Ha YPOBHE
?IC%ZI:(TTE op | CTPYKTYDHBIX ~CXEM M OCHOBHBIC | no. 4 K, JIP, T
agm PBI()j, CAIIP,00ecneunBaronme TaKoe
oxBaThigacM | POekTHpoBanue. Kommnonent Visual
BlE System Simulator (VSS) CAIIP AWR
coBpemenHbl | Design Environment (AWRDE).
mu CAIIP, u | TIpoextuposanue Ha YPOBHE
nx NPUHIMITHAIBHBIX CXEM W OCHOBHBIC
Ei}ggg@lﬂﬂ CAIIP, oOecIieynBaroIIe Takoe
LK npoektupoBanue. KommoneHT Analo-
npoektupos | gOffice CATIP AWRDE.
aHUs [IpoextupoBanne POC ¢ yuerom
BOMIHOBBIX  3ddekroB u  CAIIP,
o0ecreynBaoIme TaKoe
npoektupoBanue. Kommonent Mi-
crovaweOffice MWO) CAIIP
AWRDE.
WNuTerpupoBaHHbie CUCTEMBI
MozenupoBanuss u usMmepenuit (Hard-
wareintheLoop (HIL)). IIporpammuo-
amnmapaTrHble KOMIIJIEKCHI C
UCIIOJIb30BaHUEM CUCTEMBI
npukiagHeix nporpamm AWRDE +
LabVIEW U MOJTYJIBHBIX
U3MepUTENBHBIX TaTdhopm PXI.
OCHOBHEIE Kparkuii 0030p OCHOBHBIX BHJIOB
Pa3HOBUJIHO | MOJIEJIeH 3JIEMEHTOB POC. K-3 K, JIP, T
CTh MoJenel | AHaIuTHUecKnue Mojaeiau. Mojgenu B
AJIEMEHTOB | BUJC SKBHBAJICHTHBIX CXEM.
POC TabanyHbIE MOIEIN.
AJTOPUTMBI | AITOPUTMBI  aBTOMATH3UPOBAHHOIO
KOMIIBIOTCPH | komiproTEpHOTO MO/JICTUPOBAHUSI K, JIP, T
Oro aHanusa o IIK-3
. aHAJIOTOBBIX YCTPOMCTB Ha
omTiMu3ary | CXeMOTEXHITIECKOM yYpOBHE.
u MopenupoBaHue CTaTUYECKUX
AHAJIOTOBBIX | peXUMOB. lcxomHbie ypaBHEHUS U

1 HUQpPOBBIX

OCHOBHBIC YHCJICHHBIC MCTOIblI HX

7




YCTPOKUCTB

peLeHus.
NEPEXOIHBIX
MonenupoBanue
XapaKTEPUCTUK.
ANTOpUTMBI
KOMITbIOTEPHOTO
AQHAJIOTOBBIX YCTPOMCTB Ha
(GYyHKUIMOHAIIBHOM ypoBHE. THIOBBIE
ANEMEHTbl (DYHKIIMOHAIBHBIX CXEM H
CIOCOOBI MOJIETUPOBAHMSL.
MopenupoBanue 0€3bIHEPLIMOHHBIX
(GYHKIMOHAIBHBIX CXEM.
MopenupoBanue BPEMEHHBIX
IAarpaMm. MonenupoBanue
JUHAMHUYECKUX XapaKTEpUCTUK
(GYHKIIMOHAIBHBIX CXEM BO BPEMEHHOM
¥ YaCTOTHOM 00yacTsX.

ANTOpUTMBI aBTOMATU3UPOBAHHOIO
KOMITbIOTEPHOT'O MOJEINPOBAHUS
upoBbIX  ycTpocTB. IlocTaHOBKH
3a7a44  ONTUMM3allMM U OCHOBHBIC
aJIrOPUTMBI ONTUMU3ALUH,
ucnosbzyembie B [1T111.

MonenupoBanue
IIPOLIECCOB.
YaCTOTHBIX

ABTOMATH3UPOBAHHOI'O
MOJCIINPOBAHMA

MeTtonasl
HCII0JIb30Ba
HUS IAKETOB
MPUKIIAHBIX
porpamMm
TUIA
aBTOMAaTHU3U
POBaHHOTO
KOMITBIOTEPH
oro
MPOEKTUPOB
annsa POC.

Onpenenenue T s
aBTOMAaTU3UPOBAHHOTO
KOMITHIOTEPHOTO MIPOCKTUPOBAHMS.
III1II1 Kak YeJI0BEKO-MallIMHHAas
cucrema. Knaccudukarus TITTI1. Bugsr
obecmeuenns T1I1I1.

JIuarsuctuueckoe oodecreyenue ITIIIT.
Cocrasn JIMHT'BUCTHUYECKOT' O
obOecrieueHuss U TpeOOBaHUS K HEMY.
Knaccuduxanus S3bIKOB TITII1.
CoBpeMEHHBIE JAUATIOTOBBIE CHCTEMBI.
HNuTennexTyanbHbINd uHTEpQEiC.
Crpykrypa 3a1aHui Ha
ABTOMATHU3UPOBAHHOE MO/ICIMPOBAHUE
U MPOCKTUPOBAHUE POC.
[IpencraBneHne HUCXOAHBIX JAHHBIX H
pe3yJbTaTOB.

Nudopmanmonnoe odbecneuenue II1I1.
Cocras u Kiaccudukanus
MH(OPMALIMIOHHOTO obecrnieueHust
[IIII1. Ilomstme o Oa3ax MOAHHBIX U
CYBJl. ba3et 3uanuit B IIIII -

IIK-3

K, JIP, T
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VHTEJUIEKTYaJIbHbIE OnbIMoTEeKN
TUIIOBBIX JJIEMEHTOB U (PparMeHTOB
CXEM M  YCTPOMCTB, IPOEKTHBIX
onepanun 151 MapIIpyTOB
POEKTUPOBAHMUSL.

Mertoael CuMynsauus TMHEUHBIX LENEH.

gﬁggﬂ’iﬁ’g& CuMynsnus HEJIMHEWHBIX  LENen K-3

X H;?Ieﬁ 4 | METOZIoM pemeHus HGJ’II/IHGVI/IHBIX K, JIP, T

CTPYKTYP muddepeHInanbHbIX  YpaBHEHUUW BO
BPEMEHHOM obmactu (SPICE).
Cumynsuus HEJUHEWHBIX erneun
METOJOM TrapMOHHUYECKoro OalaHca.
CuMynsuus BOJIHOBBIX TPOIIECCOB B
DJEKTPUYECKUX  LEMsX. Kgazu-T
BOJHBI.  Merton  cetok.  Metoa
MOMEHTOB.

Cuntes u [TapameTpuuyeckuii. W CTPYKTYpPHBIU

onTUMM3aLM | cuHTe3 AnekTpudeckux 1emneit. CAIIP, MK-3

s 0o0ecIeYnBarone TaKue BUbI K, JP, T

AJIEKTPUYECK | CUHTE3A.

UX LEenenl U [TapameTpuueckuit CHUHTE3

CTPYKTYP (omTUMU3AIM): BBHIOOP BapbHPYEMBIX
napamMeTpoB, I1ENeBbIX (YHKIUH U
rPaHUYHBIX  ycloBU.  OCHOBHBIE
ONTUMM3ALMOHHBIE  AJITOPUTMBL;, HX
IIPEUMYIIIECTBA 151 HEJIOCTaTKHU.
OnHoKpuTEpHraibHas u
MHOTOKPUTEPHUAIbHAS ONTUMU3ALMH.
CTpyKTypHBII CHUHTE3.

PacueTHo- O6mass wuges W MpeuMyllecTBa

JKCIIEPUMEH | PACYETHO-IKCIIEPUMEHTAIBHOTO MK-3

TaJIbHbIE METOJa  NPOEKTUPOBAHUSA (Hard- K, JIP, T

METO/IbI wareintheLoop (HIL)).

NPOEKTUPOB | ANmapaTHOEe OOECIEYeHHEe pPacUYeTHO-

aHUsl. 3KCIIEPUMEHTAJIBHOTO METO/1a

HNHTErpupOB | MPOEKTUPOBAHMUS. ['ubxue

aHHbIE U3MepUTeNbHbIC TIaTOpMBI Ha 0ase

CHUCTEMBI untepdeiica PXI u makera mporpamm

mozaenupoBa | LabVIEW.

HUS U HNHTerpammss W3MEPUTENBHBIX CHCTEM

mmepenuit | (LabVIEW) c CHCTEMaMH
mozaenupoBanus (AWRDE).

HoBbie BO3MOXHOCTH ONTUMHU3ALAN
npoektupyembix POC B HIL-cucremax.




Cmpykmypa oucyuniaunovt (Mo0yns)

Tabnuia 2. O0miast TpyA0€MKOCTh JUCHUILIMHBI COCTABISAET3 3aUETHBIC €AMHUIIBI

(108 gacos).
Bua padorsl TpynoemMkocThb, 4achl
5 cemecTp Bcero

O0uas Tpy10eMKOCTh 108 108
AyauTopHasi padora: 51 51
Jlexyuu (J1) 34 34
Jlabopamopnwvie pabomul (J/IP) 17 17
CamocrosiTesibHasi padoTa: 48 57
Kypcogas padota (KP)/ KypcoBoii mpoekT HE HE

(KII)

NPEAYCMOTPEHBI | IPEYCMOTPEHBI

CamocTosATeNIbHOE U3YUYCHHE PA3/IeIoB/ TEM 48 48
IloaroroBKa U MPoOXoXkKAEHHE 9 9
NMPOMEKYTOYHOM ATTECTAIUU

Bua npome:xkyTo4HOM aTTecTanuu 3a4er 3a4er

Taomuna 3. JIeKIIMOHHBIE 3aHATUS

Ne
n/n

Tema

l.

[Ipenmer u conepxkanue kypca. CriocoObl MPOEKTUPOBAHUS - MAKETUPOBAHUE,
dusznueckoe MoICIMPOBaHNE, MATEMATHUYECKOE MOJICITMPOBAHUE.

Tunel  3amad  mpoekTHpoBaHMs.  TumoBas  OJOK-cXxeMa  Iporiecca
npoeKkTupoBaHusa. DYHKIIMOHAIBHBIN, KOHCTPYKTOPCKUN M TEXHOJOTMYECKUN
pa3pesbl B IPOLIECCE TPOSKTUPOBAHUS.

MaremaTu4ecKUue OCHOBbI KOMIIBIOTEPHOTO MOJIEIMPOBAHUS KOMIIOHEHTOB
POC paznuunoro ypoBHs cioxHocTH. Kinaccudukaius nmapaMmeTpoB MOJEIIEH.
Knaccuduxkanus moneneii. OCHOBHBIE XapaKTEPUCTUKHA MOJICIICH.

Knaccuduxkaius ypoBHEH CIOKHOCTH paauoarniapaTypbl U (pyHKIIMOHATBHBIX
ypOBHEH aBTOMAaTH3UPOBAHHOTO TPOSKTHPOBAHUA ¥ WX B3aUMOCBS3b.
dopmabHbIe U PU3NIECKHE CITOCOOBI ITOCTPOCHUS MOJIEICH.

Drtanbl U acnekThl npoektupoBanus POC, oxBaTbiBa€Mbl€ COBPEMEHHBIMU
CAIIP, 1 ux uHTerpanus B €ANHbIA LUK TPOEKTUPOBAHUS

[TIpoextupoBanne POC ¢ yuerom BomHOBBIX dpdexkroB u CAIIP,
oOecrieunBaromue Takoe mnpoektupoBanue. Kommonent MicrovaweOffice
(MWO) CAITP AWRDE.

WNuterpupoBaHHble  cUCTEMbl  MojenupoBaHuss U u3Mepenuit  (Hard-
wareintheLoop (HIL)). [IporpamMmMmHoannapaTHbIe KOMILIIEKCHI C
UCIOJIb30BaHUEM cHUCTeMBI Npukiaaubix nporpamm AWRDE + LabVIEW wu
MOJYJIbHBIX U3MEPUTENBbHBIX aTdopm PXI.

OcCHOBHBIE Pa3HOBUIHOCTH Mozener snemeHToB POC. AHanuTHdeckue
MO/IEJIN.
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MOI[CJII/I B BHUAC OKBHUBAJICHTHBIX CXCM. TabnuuHbIC MOACIIN.

8. AJIFOpI/ITMBI ABTOMATU3UPOBAHHOI'O KOMIIBIOTCPHOI'O MOACIIMPOBAHUA

AHAJIOTOBBIX YCTPOMCTB Ha CXEMOTEXHUUECKOM ypOBHE. MojieupoBaHue
CTaTUYECKUX PEIKUMOB.

9. AJIFOpI/ITMBI ABTOMATU3UPOBAHHOI'O KOMIIBIOTCPHOI'O MOJACIIMPOBAHHA

aHAJIOTOBBIX YCTPOUCTB Ha ()YHKIIMOHAILHOM ypOBHE. THUIIOBBIEC 2JIEMEHTHI
(GYHKIIMOHAIBHBIX CXEM U CIIOCOOBI MOJICIUPOBAHUSI.

10. AHFOpI/ITMBI ABTOMATU3UPOBAHHOI'O KOMIIBIOTCPHOI'O MOJACIIMPOBAHHUA

1 (poBbIX ycTpoicTB. [locTaHOBKA 3a7]a4M ONTUMHU3AIMN U OCHOBHBIE
AJTOPUTMBI ONTUMU3ALINH, UCTIOJIB3YEMbBIE B MTAKETAX MPUKJIAIHBIX TPOTPAMM
(TIITLT).

11.| MeToas! Hcnonab30BaHus MakeToB NpukiIaaHbx nporpamm (IIIIT) ps

ABTOMATHU3UPOBAHHOT'O KOMIIBIOTCPHOT'O IMMPOCKTUPOBAHUA POC.

12.| Uapopmannonnoe obecnieuenue IIII1. CoctaB u knaccuduxaims

unpopmarronnoro ooecneuenus [I1I1. Tlouarue o 6a3ax nanubix u CYB/I.
bazb1 3nanwuit B [I1I1 - uaTENIEK Tyl IbHBIE OMOJIMOTEKH TUIIOBBIX 3JIEMEHTOB U
(dbparMeHTOB CXEM U YCTPOUCTB, TPOCKTHBIX ONEpaINil U MapIIPyTOB
MIPOEKTUPOBAHMUS.

13.| MeToabl CUMYJISILAM 3JIEKTPUYECKUX LENEN U CTPYKTYP

14.| CuHTe3 1 onTUMHU3ALUS DIIEKTPUUYECKUX LETEN U CTPYKTYP

15.| OcHOBHEBIE OIITUMH3AIIMOHHBIC AJITOPUTMBI; UX IIPCUMYIICCTBA 1 HCIOCTATKU.

OpHokpuTepuanbHasi ¥ MHOTOKpUTEpUATIbHASI ONITUMHU3AIIHH.
CTpyKTypHBIIl CUHTE3.

16.| PacueTHO-3KCIIEpUMEHTAIBHBIE METOABI MPOEKTHPOBAHUS. IHTErpupOBaHHbIE

CHUCTEMbI MOJEIMPOBAHUS U U3MEPECHUM.

17.| Uaterpamuss  u3meputenbubix  cucteM  (LabVIEW) ¢ cucremamu

mozaenupoBanus (AWRDE).
HoBssie Bo3MokHOCTH onTuMu3aniuu nmpoektupyembeix POC B HIL-cuctemax

Tabnuna 4. JlabopaTopHbie paboThI

Ne i/ Tema
1. | MonenupoBaHue CTATUYECKUX PEKUMOB U IIEPEXOAHBIX MPOLECCOB
aHanorosbix POC
2. | MoaenupoBaHue 4aCTOTHBIX XapaKTepUCTUK aHaOroBbix POC
3. | MogenupoBanue ananoroBbix POC Ha yHKIIMOHATEHOM YPOBHE
4. | MonenupoBanue uudpossix POC

Tabmuia 5. CaMOCTOSITETbHOE U3YUYEHUE PA3AEIOB NUCIUTUINHBI

Ne
n/n

BOHpOCLI, BBIHOCUMbIC HA CAMOCTOATC/IBHOC U3YICHUC

I.

DTansl ¥ acneKkThl npoekTupoBanus POC, oxBaTbIBacMble COBPEMEHHBIMU
CAIIP, u ux uHTErpanus B €AUHBIMA LUKJ IPOCKTUPOBAHUS

2 OCHOBHBIEPA3HOBUIHOCTU MOJIeJel 3iieMeHToB POC
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3 MeTobl CUMYIISIIUU DJIEKTPUYECKUX LIETIEN U CTPYKTYP

4 CuHTe3 1 ONTUMHU3ALUS dJIEKTPUUECKUX LENEH U CTPYKTYP

P&C‘IGTHO-BKCHepI/IMCHTaJ'IBHBIC MCTObI ITIPOCKTUPOBAHMUA.
I/IHTerI/IpOBaHHBIG CHUCTCMbI MOJCIIMPOBAHUA U I/ISMepeHI/Iﬁ

5. OueHoYHbIe MATEPHAJIBI IS TEKYILIEero u py0e:KHOro KOHTPOJIA
ycIeBaeMoOCTH U IPOMEKYTOYHOM aTTecTaluu

5.1. KoanokBuym

B CECMCCTPC MMPOBOAATCA 3 KOJIJIOKBHUYMaA, K&)KI[BIﬁ N3 KOTOPBIX OLICHUBACTCA 110 8

OaJIIoB.
BO”pOCbl, 68blHOCUMDLE HA KOJLTIOK6UYM
(konmpoaupyemvie komnemenyuu 11K-3)
Bonpochbl, BBIHOCHMbIE HA KOJJIOKBUYM
Ilepeviit Konnokeuym
1. Pa3sHOBHAHOCTH CHHTE3A IICIIEH.
2. Uto HeoOX0IUMO 3a1aTh, YTOOKI OMPEICTUTh 3a/1a9y aBTOMAaTH3UPOBAHHOTO
napaMeTpu4ecKoro CHHTe3a?
3. Kak M0XHO copMUPOBATH 1€JIM ONTUMHU3AIIH?
4. Oco0OeHHOCTH 3aJJaHusl BAPbUPYEMBIX MTapaMETPOB.
5. Omnpenenenune matemaTudeckoit mojenu. Knaccudukanus mapamerpos
MOJIEJIEN.
6. Krnaccudukamnus moaesneit. OCHOBHbIE XapaKTEPUCTUKH MOJIEEH.
7. Knaccudukaius ypoBHEH CI0KHOCTH paardoarapaTypsl U (PyHKIIMOHATIBHBIX
YPOBHEN aBTOMaTU3MPOBAHHOI'O MPOEKTUPOBAHUS U UX B3aUMOCBSI3b.
8. dopmainbHbIe U (PU3HUECKUE CITOCOOBI TOCTPOCHUS MOJIEIICH.
9. TIlpoexTupoBaHu€ HA YPOBHE MPUHIIUNIHATBHBIX cXeM U ocHOBHbIe CAITIP.
10. Yto Takoe rpaHUYHBIC YCIOBUS ONTHUMHU3ALNUA U KAKOBBI OCOOCHHOCTH UX
BbIOOpa?
11. OcHOBHBIC ONTUMHU3ANMOHHBIE AITOPUTMBI U UX OCOOCHHOCTH.
12. ABTOMaTHU3MPOBAHHBIN CTPYKTYPHBIN CUHTE3 KAKUX I€NEN HAa HACTOSAILIUMA
MOMEHT peanuzoBad B AWRDE?
13. OcHoBHBIC Pa3HOBUIHOCTH (PUIBTPOB, JOCTYIHBIC JIJIsI aBTOMATH3UPOBAHHOTO
ctpykrypHoro cuate3a B AWRDE.
14. Anroput™m aBTOMaTH3HPOBAHHOTO CTPYKTYPHOTO CHHTE3a (PMIBTPOB.
15. TIpeoOpa3oBaHuE 4aCTOTHI MPU CUHTE3E (PHIIBTPOB: UTO BHIMOIHACTCS Ha STOM
stamne?
Bmopoii konnokeuym
1. Ha kakoii aneMeHTHOM 0a3e MOXeT ObITh cuHTEe3upoBaH PpuibTp B AWRDE?
2. OcoOeHHOCTU CHHTE3a (PUIBTPOB HA PACIPEICIICHHBIX JIEMEHTAX.
3. OcHOBHbIEC HCXOJHBIE TApaMETPHI AJid pacuera GpuibTpa.
4.  OO1ue noaxo/bl K CHHTE3Y COTJIacCyIOIUX LEMeH.
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UTto HYXHO 3a]1aTh, YTOOBI ONIPEACIIUTH 3a]1a4y aBTOMAaTU3UPOBAHHOIO CUHTE3a
COIIACYIOLIEH 1enu?

OcHoBHBbIE BUABI MoAenel 3nemMeHToB POC.

AHQJIUTUYECKHE MOJEIH.

Mojenu B BUJI€ 5KBUBAJICHTHBIX CXEM.

Tabnuunble MOJIETH.

ANTOPUTMBI aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO MOJICIIUPOBAHUS
AHAJIOTOBBIX YCTPOMCTB HA CXEMOTEXHHUYECKOM YPOBHE

MoaenupoBaHue CTATUYECKUX PEKUMOB. MICXOMHBIE YpaBHEHUSI U OCHOBHBIE
YUCJICHHBIE METOJIbI UX PEIICHUS.

MonenupoBanue NepexoIHbIX MPOLECCOB.

[TakeThl MPUKIAIHBIX TPOTPAMM JIJI1 aBTOMATU3UPOBAHHOT'O KOMIIBIOTEPHOTO
MPOEKTUPOBAHHS.

Knaccuduxanus [IT1. Buast obecnieuenus [III1.

[TonsTue o 6a3ax manubix 1 CYB/I. ba3el 3nanuii B I1T1I1.

Tpemuii Konn0Keuym

Knaccuduxaiuys cumynsTopos.

Henunelinble CUMYISITOPBI U UX TPUMEHEHHE.

CuMynsuus TUHEUHBIX LENel MO MOCTOSTHHOMY TOKY.

CuMynsuus TUHEUHBIX LIENel C YUeTOM PEaKTUBHOCTH.

Knaccudukaiys HeTMHEHHBIX CUMYJIATOPOB.

CuMynsuus HeIMHEHHBIX 1ETE 0 MOCTOSHHOMY TOKY.

Cumynsuus nepexoaHbIX MPOIECCOB B HETMHEHHBIX ETISIX.

CX0auMOCTh aNropuTMOB HEJTMHEWMHON CUMYJIALUH.

Metoa rapMOHHYECKOTO OajaHca.

MeTo MHOTOCHTHAJIBHOT'O TapMOHHUYECKOT0 OanaHca. Pa3HOBHIHOCTH CHHTE3a

[ETIEN.

OcCHOBHbBIE ONITUMHU3ALUOHHBIE aJITOPUTMBI; KX IPEUMYIIECTBA U HEAOCTATKHU.
OnHokpuTepuaabHas 1 MHOTOKpUTEpUANIbHAS ONTUMU3AIUN. CTPYKTYPHBII

CHHTC3.

[TapameTpuueckuii cuHTe3 (ONTHUMU3ALMSA ): BBIOOP BApbUPYEMBIX [TAPAMETPOB,

1EJIEeBBIX QYHKIIUN U TPAHUYHBIX YCIIOBU.

O6Hla${ HUACA U IIPCUMYIICCTBA PACUCTHO-OKCIICPUMCHTAJIbHOI'O MCTO1a

npoektupoBanus (HardwareintheLoop (HIL)).

Hogsble Bo3moxxHOCTH ontuMu3anuu npoektupyembeix POC B HIL-cucremax.

Pekomenoauuu npu noozomoexe K Koi10Keuymy
mpopaboTaTh KOHCIIEKTHI JIEKIIHHA 110 BOMPOCaM KOJUIOKBUYMA,

IIPOYUTATH OCHOBHYIO U JOMOJHUTEIBHYIO JUTEPATYPY, PEKOMEHIOBAHHYIO 110
M3y4aeMbIM BOIIPOCAM;

OTBCTUTH HAa BOIIPOCHI KOJIJIOKBHYMA,

[IpY 3aTPYAHEHUSX, TPOKOHCYJIBTHPOBATHCS C MPENOIABATEIIEM.
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Kpumepuu ouyenusanun

Ouenka
HeynoBierBopures | y10BJ€eTBOPUTEJI XOpo1Io OTJIMYHO
HLHO2 0aJL1a bHO4 0aJLI1a 6 GAILIOB 8 GAILIOB

CTyzeHT He 3HaeT
3HAUUTEIBHON YacTH
BOIPOCOB, TOMYCKAET
CYLIECTBEHHBIEC
OILIMOKH B OTBETaX Ha
BOIIPOCHI

Crynent
MOBEPXHOCTHO
3HAET BOMPOCHI
KOJUIOKBUYMA,
JOTyCKaeT
HETOYHOCTH B
OTBETE Ha BOIPOC

CryzneHT xopo1io
3HaeT MaTepuall,
IrPaMOTHO U I10
CYyIECTBY
U3JIaracT ero,
JOITyCKast
HEKOTOPBIE
HETOYHOCTH B
OTBETE HA BOIIPOC

CTyZIeHT B MTOJTHOM
00BbEME 3HAET
Marepuanl,
IrPaMOTHO U IO
CYILIECTBY
W3JIaraeT ero, He
JIOIycKast
CYIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOIPOC.

5.2. OO0pa3ubl TeCTOBBIX 3aJaHUI

Bonpocuwi, évitnocumple na Konnoxeuym
(konmpoaupyemvie komnemenyuu I[1K-3)

Br16op uncna ypoBHel U MojcHCTeM (MepapXus CUCTEMbI) OTHOCUTCS K:

a) mpo0JyieMe CHHTE3a,;
0) mpobyiemMe aHaIU3a;
B) MOJICIINPOBAHUIO.

2. 3ajada ONTUMM3ALNUN TAPAMETPOB TEXHOJIOTHUECKOTO MPOIECCA OTHOCUTCS:
a) K BHEIIHEMY ITPOEKTUPOBAHUIO

0) K BHyTpPEHHEMY MPOEKTUPOBAHUIO

B) K MOJECIUPOBAHMUIO.

3. K kakomy Bunmy oOecneueHuss CAIIP oTHocUTCS MeTOAMKA TOCTPOEHUS
TEXHOJIOTUYECKUX MOJIEIEH?
a) marematuueckoe (MO)
0) nporpammuoe (I10)
B) OpraHU3alMOHHOE
r) uaopmarmonnoe (MO)

1) METOJIMYECKOE

4. K kakomy Buny obOecneuenus CAIIP oTHOCATCS anrOpuTMbl MPOBEACHUS
TE€XHOJIOTMYECKUX Onepaui?
a) uadopmanuonHoe (MO)
0) nmporpammuoe (I10)
B) JIMHT'BUCTUYECKOE
r) matematuueckoe (MO)

1) METOJIMYECKOE
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5. Ilocne KOMIIOHOBKH, JJISl PEIICHUS 3a]1a4 Pa3MEIEHUs JIEMEHTOB 3JIEKTPUUYECKOMN
CXEMBbI, HEOOXOIUMO:

a) BHEJIPEHHUE CYIIECTBYIOIIETO MPOrPaMMHOI0 00€CTICUEHHUSI

pa3palboTKa airOPUTMOB

MOCTPOCHUE MaTEMATUUECKUX MOJIEICH

pa3paboTKa COOTBETCTBYIOLIUX MPOTrpaMM
6. Jist pa3OueHus: ANEeKTpUYECKOM cXeMbl Ha (YHKIMOHAIBHO 3aKOHUYEHHBIE
YacTH C MPEACTaBICHUEM JTaHHbBIX, HEOOXOIUMO HCIOIb3YETCS METOI:

a) JEKOMITO3HITUHI

0) abctpakiuu

B) arperupoBaHUS
7. Cuctema aBTomaTtuszupoBaHHoro mnpoektupoBanusi (CAIIP) mpencrasuset
coOoi:

a) CpPEJICTBO aBTOMATHU3AIUU TTPOCKTUPOBAHUS

0) cucTeMHas JIeATeIbHOCTD JIF0JIeH M0 MPOEKTUPOBAHUIO 0OBEKTOB

B) CUCTEMa COTJIaCOBaHUS MPOSKTHBIX PEITICHUM.
8. Kakue mnepudepuitapie ycTpoiicTBAa HEOOXOAUMBI IS MPOCKTUPOBAHMS
KapKaCHBIX TPEXMEPHBIX H300paKCHUI:

a) rpapuueckas PC

0) rpaduueckue aganTepsl

B) TpapuyeCcKuii mporeccop
0. Kakue mnepudepuitabie ycTpolcTBAa HEOOXOAUMBI I ITPOCKTUPOBAHUS
MHorocJyioiHbIx Tononoruit CBUC:

a) rpadpuueckas PC

0) rpaduueckue aganTepsl

B) TpapuIeCKUii mporeccop
10. Pemenue xako# 3amaun npoektupoBaHusi POC norpebyercs mocie BHECEHHS
CYIIIECTBEHHBIX U3MEHEHUN B KOHCTPYKIMIO mprubopa?

a) coznanue HoBbIX POC

0) cyliecTBeHHas! MOJICPHUBAIIHS

B)4acTUYHasi MoJepHu3alus cyuiectpyromeit POC.

Memoouueckue pekomenoayuu no no020MoeKe K mecmuposaHuio

TecTbl — 3TO BOIIPOCHI WM 3aJaHusl, TPEAYCMATPUBAIOIINE KOHKPETHBIN, KPATKUM,
YETKUN OTBET HA UMEIOIIUECS 3TAIOHBI OTBETOB. [Ipn caMOCTOATENBHOM MOATOTOBKE
K TECTUPOBAHUIO CTYICHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, TPOpPabOoTaTh MH()OPMAITMOHHBIA MaTEPHAI IO
nucuuruivae. [[poKOHCYIBTUPOBATHCS C IPENOAaBaTEIEM IO BOIPOCY BbIOOpA
y4eOHOM TUTepaTyphl;

0) 4eTKO BBISICHUTE BCE YCIOBUS TECTUPOBAHMS 3apaHee. 3HATh, CKOIBKO TecTOB Bam
OyZeT mpeIoKEHO, CKOJIBKO BPEMEHU OTBOJAMTCS Ha TECTHPOBAHUE, KAKOBA CHCTEMA
OLICHKH PE3YyJbTATOB U T.I.

B) MpuUCTynas K paboTe ¢ TeCTaMH, BHUMATEJIBHO U JI0 KOHIIA POYTUTE BOIIPOC U
npejJiaraeMble BapuaHThl OTBETOB. BbiOepuTe mpaBuiIbHbIE (MX MOKET ObITh
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HECKOJIbKO). Ha oTaenbHOM JMCTKE OTBETOB BRIMUILKTE HU(PY Bonpoca U OyKBHI,
COOTBETCTBYIOIIUE ITPABUIBHBIM OTBETAM;
I') B IPOLIECCE PELICHUS KEIATETbHO MPUMEHATh HECKOJIBKO MOAX0/I0B B PELICHUU
3a/laHus. DTO MO3BOJISIET MAaKCUMaJIbHO THOKO ONEpUpPOBATh METOIAMH pELICHUS,
HaxoJs KaXIbIi pa3 ONTUMAJIbHBIN BApUAHT.
1) ecnu Bl BcTpeTuiin upe3BbIlYaiiHO TPYAHBIN 1 Bac Borpoc, He TpaTbTe MHOTO
BpeMeHHU Ha Hero. Ilepexoaure K Apyrum tecram. BepHUTECH K TPyAHOMY BOIIPOCY B

KOHIIC.

€) 00513aTeNIbHO OCTaBbTE BPEMsI IJIsl TPOBEPKH OTBETOB, YTOOBI U30€KATh

MEXaHUYECKHX OIIMOOK.

Kpurtepuu oueHuBanus

Onenka
HEY/J0BJIETBOPHUTEILHO | YIOBJIETBOPUTEIHLHO XOpo1Io OTJIMYHO
0 6asyutoB 3 Oajuta 4 Gamna 5 0auI0B
Menee 35 % npaBwibHO | 35-64% npaBUIIBHO 65-85% 86-100%
BBITTOJTHEHHBIX 3aIaHUIA. BBITTIOJTHEHHBIX MPaBUILHO MPaBUIBHO
3aJaHUN. BBITIOJTHEHHBIX | BBIMOJIHEHHBIX
3aJlaHU. 3aJlaHUM.

5.3. 3apanwus 15 Ja00pATOPHBIX3aHATHIA

JlaGopaTopHBIii TPAKTHUKYM SIBISETCA BaKHBIM D3JIEMEHTOM OOY4YeHHs, T.K.
NPUBUBAET HABBIKM CAMOCTOSITENIbHON PabOThl U YMEHUE MTPUMEHSTh KOMITBIOTEPHBIE
CHUCTEMbI M MAKEThl NMPUKJIAIHBIX IPOrpaMM JUIsl IPOEKTUPOBAHUS U UCCIEAOBAHUSA
PaIUOTEXHUYECKUX YCTPOMCTB ITAKETaMU NPHUKIAJHBIX NPOrpaMM  pPa3jIWYHBIMU
npuOopaMu ¥ HHCTPYMEHTaMHU.

[Ipumep TUTIOBOM 1a00PATOPHOM pabOTHI
«Mooenuposanue yugposwvix ycmpoucmae».

Lenv pabomei:coznanue mudposoii cxemsl B penaktope ORCADCaptureCIS u
€ro CTaTUYECKUM JIOTMYECKUH aHalIu3; TWHAMHUYECKOE MOJEIHPOBAHUE CXEMBI U
MOCTPOCHUE BPEMEHHOM THarpaMMBbl.

Memoouueckue pekomenoauuu

Boinonnenue kaxxaoi 1abopaTopHOM pabOThl CKIAJBIBACTCS U3 CIEAYIOIIUX
3TaIoB.

1. CamocrosTensHas TMOATOTOBKAa CTyAeHTOB K pabore. Ilepen nHadamom
paboOThI CTYIEHTHI JOHKHBI YETKO MPEJCTABIATh ce0e melb padoThl, YMETh 3a4aTh
napameTpbl cxembl. J{oIKkeH OBITh TOATOTOBIICH MPOTOKOJ U3MEPEHHM, COIepPIKAIINUN
TaOIUIBI JJIs1 3alUCU PE3YJIbTaTOB MU3MEPEHHM M OCHOBHBIE pacyeTHbie (OPMYIIBIL.
CryneHThl, He TOATOTOBUBIIIMECS K pabOTe B COOTBETCTBUU C 3TUMU TPEOOBAHUSIMU,
K BBIMIOJIHEHHUIO Pa0OTHI HE JOIYCKAIOTCHI.
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2. IlpoBeaeHnue 3tana MOAECIUPOBAHUS. IJTOT 3Tan ocymectrigercsa Ha [IK B
COOTBETCTBHH C METOJIWYECKUMH yKa3aHUSMHU, KOTOPBIE COJIEpPIKATCS B OMUCAHUH K
KaXJ0i pabore. Pe3ynbraTel MOAETUPOBAaHUS  MPOBEPSIIOTCS TPEIMOIaBATEIIEM.
CryneHT B ujaeasne I0DKEHyMETbaHATM3UPOBATh OTyUYEeHHBIC PE3yIbTaThl.

[Ipu pabote B nabopaTopuud HEOOXOIUMO CTPOTO BBINOJHATH BCE IpaBUia
TEXHUKH 0€30MaCHOCTH M YKa3aHHS MPETIO1aBaTEs.

3. CocraBiieHue OT4eTa O MpojesaHHoi pabore. K orueTy o BBITONTHEHHOU
paboTe MpeabaBIAIOTCS ClenyIouue TpeOOBaHUS:

OTueT J0MKEeH CoMepKaTh NCUESPIBIBAIOIINE JaHHbIE, KaK O Ieu paboThl, TakK

M 0 pe3yJbTaTax B CICIYIONIEH MOCIeI0BATEIbHOCTH:

® 33/IaHHE;

® cXeMa YCTaHOBKH M ONMCAHHE METOJIUKH N3MEPEHUH;

® pe3ynbTaThl 00paOOTKH  OKCIEPUMEHTAJBHBIX JaHHBIX, BKJIIOYAs
rpad Ky, TaOJIUIIBL;

e 00mmMe BBIBOJBI O PabOTe W 3aKIIOYCHHE, O KAa4eCTBE HCCIICIOBAHHBIX
MaTepHaJIOB.

TekcT oTdera AOKEH OBITH HANMCAH aKKypaTHO W Pa30OpPYMBO OT PYKH HIIU
NPEICTaBIICH B BHUJIE paCleYaTKH, TOCIe KOMITBIOTEPHOU BEepCTKH. B o0omx cimyuasx
TEKCT JOJDKEH MPEACTaBISATH COOOH JIOTMYECKOE H3JIOKEHHE CYIIECTBa BOIPOCA.
Henonyctumo npusenenne dopmyn, Tabiui] 6€3 pa3bsICHEHUNH BCeX 0003HAYECHUM U
cokpamieHuid. OT4eT MOJKEH OBITh MOHSTEH IS KaKIOro YUTAIOMIero 0e3 KaKuX-
100 TOTOTHUTENIBHBIX BOIIPOCOB Y COCTABUTENEH OTYETA.

4. Tlocne mpencraBieHUss OTYETa CTYIEHT JIOJDKEH HMETh, KaK MUHUMYM,
MOBEPXHOCTHBIE 3HAHUS MO KOHTPOJBHBIM BOMpocaM K paboTe, MMEIIIUMCS B
METOJIMYECKUX YKa3aHUAX, U €My BBICTABJISIETCS Oajul, KOTOPHIM OIICHEHa JaHHas
naboparopHas paboTa.

6. IIpome:kyTouHasi aTTecTalus

Cnucok ocHo8HbIX 60NpoCos K 3ademy
(konmponupyemvle komnemenyuu I[1K-3)

PazHoBuaHOCTH CUHTE3a LIETIEN.

Kak mMoxHO chopMupoBaTh eI ONTUMHU3ALNH?

3. Onmnpenenenue wmaTemMaTHdecko Mmojenu. Krnaccubukamuss mapameTpoB
MOZENEN.

4. Kunaccuduxarus moaeneir. OCHOBHBIE XapaKTEPUCTUKNA MOJICIICH.

N —

5. Knaccudukanusi ypoBHEH CIOKHOCTH PaaHOAMNIapaTypbl u (YHKIIMOHATBHBIX
YPOBHEW aBTOMATU3UPOBAHHOT'O ITPOEKTUPOBAHUS U UX B3aUMOCBSI3b.

6. dopMasbHbIE U QU3MUECKHUE CITOCOOBI TOCTPOCHUSI MOJIETICH.

7.  IlpoextupoBaHHE HA ypPOBHE NMPUHIUIIHAIBHBIX cXeM 1 OCHOBHbIE CATIP.

8. Uto Takoe TpaHWYHBIC YCIOBUS ONTUMHU3ALMH W KAaKOBBI OCOOCHHOCTH HX
BBIOOpaA?
9.  OcHOBHbBIE ONITUMHU3AIMOHHBIC AITOPUTMBI U KX OCOOCHHOCTH.

17



10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

22.
23.

24.
25.
26.
217.
28.
29.
30.
31.
32.

33.

34.
35.

36.

37.

38.

OCHOBHbBIE PAa3HOBUIHOCTH (DUIBTPOB, IOCTYMHBIC JJISI aBTOMATU3UPOBAHHOTO
CTPYKTYPHOI'O CUHTE3A.

AJTOPUTM aBTOMATU3UPOBAHHOTO CTPYKTYPHOTO CUHTE3a (QUIBTPOB.
[IpeoOpazoBaHue 4acCTOTHI MPU CUHTE3€ (PUIBTPOB: UTO BBIMIOJHSAETCS HA 3TOM
arane?

OcobOeHHocTH cuHTe3a (QUIBTPOB HA PACIIPEACIICHHBIX AJI€MEHTAaX.

OcCHOBHBIE UCXOAHBIC MApAMETPHI 7151 pacyeTa GUIbTpa.

OO61ue moAXoAbl K CHHTE3Y COIACYIONIUX IETeH.

OcHoBHbIE BUABI MOJenel 3neMeHToB POC.

AHaIUTHYECKHUE MOJIEITH.

Mojenu B BUJI€ SKBUBAJICHTHBIX CXEM.

TaOauuHbIE MOJIEIH.

ANTOPUTMBI ~ aBTOMATU3UPOBAHHOTO  KOMIBIOTEPHOTO  MOJICIUPOBAHUS
AHAJIOTOBBIX YCTPOMCTB HA CXEMOTEXHUUYECKOM YPOBHE

MojenupoBaHue CTaTUYECKUX PEKUMOB. VICXOJIHbIE YpaBHEHHUS M OCHOBHBIC
YUCJICHHBIE METOJIbI UX PEIICHHUS.

MoenupoBaHue NepeXoJHbIX MPOIECCOB.

[Taketel mpukianHeix nporpamm  (IIIIII) mnga  aBTOMAaTHU3MPOBAHHOIO
KOMIIBIOTEPHOT'O TPOCKTUPOBAHUS.

Knaccuduxanus III1. Buast o6ecnieuenus TIIT.

ITonsitre o 6a3ax nanubeix U CYB/I. base 3nanwmii B I1T1I1.

Knaccudukanus cumynatopoB. HenuHelHbIe CUMYIATOPHI M X PUMEHEHUE.
Cumynsanus TMHENHBIX LETed 0 TOCTOSIHHOMY TOKY.

Cumynanus IMHENHBIX LENel ¢ y4eTOM PEAKTUBHOCTH.

Kinaccudukanys HeTMHEHHBIX CUMYJIATOPOB.

Cumynanus HETMHEWHBIX LENen 10 MOCTOSHHOMY TOKY.

Cumynsanus nepexoJHbIX MPOLECCOB B HEITMHEUHBIX LEMAX.

CX0auMOCTh aITOPUTMOB HEJTMHEHHONW CUMYISILMU. MeToa rapMOHHUYECKOTO
OaaHca.

MeTton MHOTOCUTHAJIBHOTO TapMOHHYECKOTO Oaanca. Pa3HOBUAHOCTH CHUHTE3a
LCIIEH.

OCHOBHbBIE ONITUMHU3ALUOHHBIE aJITOPUTMBI; KX TPEUMYIIECTBA U HEJAOCTATKHU.
OnHokpuTepuanbHas W MHOTOKpUTEpHUaibHas onTuMu3zaiuu. CTpPYKTYpHbIN
CHHTE3.

[Tapamerpuueckuii cuHTe3 (ONTUMM3ALINS): BRIOOD BapbUPYEMBIX MapaMETPOB,
1eJeBBIX (DYHKIMI ¥ TPAHUYHBIX YCIOBHIMA.

O6mrast waes W TNPEUMYINECTBA PACUECTHO-IKCIIEPUMEHTATHLHOTO METO/a
npoektupoBanus (HardwareintheLoop (HIL)).

Hogsblie Bo3moxxHOCTH ontuMmu3anuu npoektupyembeix POC B HIL-cucremax.

Memoouueckue pekomeHoayuu npu NOO20MOBKe K 3auemy

[ToaroroBka CTyAEHTOB K 3a4eTy BKJIIOYAEeT MNPOpPa0OTKY JEKIHM B TEUCHHUU

CEMCCTpa W HCIOCPCACTBCHHYIO IIOATOTOBKY B AHH, IPCAMICCTBYIOIIHC 3a4YCTOM,
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BKJIFOYasi, KOHEYHO, MOATOTOBKY K KOJUIOKBHYMaM, TECTHPOBAHHWIO, BBIMOJTHEHUIO
a00paTOPHBIX Pa0OT U UX 3aAITUTY.

JIJisi TIOATOTOBKHU K 3a4eTy (BOMPOCHI BBIAAIOTCS B KOHIIE CEMECTpa) CTYACHT
JIOJIKEH HCIIOh30BaTh HE TOJIBKO KYPC JICKIHI, HO U OCHOBHYIO U JOTIOJTHATEIHHYIO
JUTEPATYPY IS BEIPAOOTKHA YMEHHMSI 1aBaTh Pa3BEPHYTHIE OTBETHI HA MTOCTABICHHBIC
BOTIPOCHI.

B Xxoze mMOATOTOBKHM K 3a4eTy CTYICHTY HEOOXOIUMO OOpaliaTh BHUMAaHUE HE
TOJLKO Ha YypOBEHb 3allOMHHAHWS, HO M Ha CTEMEHb IMOHUMAaHUS H3y4aeMbIX
BOIIPOCOB. A 3TO JIOCTUTACTCS HE TMPOCTHIM 3ayYMBAaHHUEM, a YCBOSHHUEM IPOYHBIX
CUCTEMATU3UPOBAHHBIX 3HAHWHM aHAIMTUYCCKUM MbIuieHneM. ClieIoBaTeNbHO,
HETIOCPEICTBEHHAS IMOJATOTOBKA K 3a4eTy JOJIKHA B PA3yYMHBIX MPOTIOPITUAX COUCTAThH
U 3alIOMUHAHUE, ¥ TTOHUMaHKUE MPOTPAMMHOTO MaTepHaJia.

Pacnpeoenenue 6annoe mexyuyezo, pyoexcHo20 KOHmpona u IK3amenda

Ne Oowmasn 1-11 Touka 2-51 TOYKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJIb
MOCEIICHHE 3aHATHI 10 3 3 4
0aiioB banna Oamna Oamna
BBITIOJTHEHME U 3aIIATa 21 7 7 7
J1a00paTOPHBIX padOT Oan OayoB OaoB OanoB
2. | PyGe:kHblii KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0asIoB 0asIoB 0asoB 0aioB
KOJUTIOKBUYM 24 8 8 8
bamna 0ajIoB 0aioB 0aioB
Hroro 70 23 23 24
0aJ/10B oaJ1a oaJy1a 0aj1a

Kpumepuu ouyenueanusn

ITpu ocBoennu nucuumuinHbl popmupyetcs komrereHnus [1K-3. Ykazannas
KOMITETEHIIUS OPMUPYIOTCS B COOTBETCTBUH CO CIEAYIONUMU dTallaMu:
e (QopMHUpOBaHME M PA3BUTHE TEOPETUYECKUX 3HAHUU, TPETyCMOTPEHHBIX

yKa3aHHBIMUA KOMIIETSHIUSAMU (MaTepHUalbl K 3a4eTy, CaMOCTOATEIbHAs paboTa
CTYJEHTOB);

e mpuoOpeTeHrne ¥ PaA3BUTHUE TMPAKTHUYECKUX YMEHUH, TMPETyCMOTPEHHBIX
KoMmreTeHIusAaMu  (1abopatopHbie  paboOThI, caMocTosTeNbHas  pabora
CTYJI€HTOB);

® 3aKpEIUICHUE TEOPETUUYECKUX 3HAHWM, YMEHUW M MPAKTHUYECKUX HABBIKOB,
MPETYCMOTPECHHBIX KOMIIETEHIIUSAMH (JTa0OopaTopHble pabOThI, TPAKTHKH,
BBINTYCKHAs KBaIM(pUKAIMOHHAs padoTa).

L Kpumepuu OUEHKU Kauecmeda oceoenuAn Oucuunﬂuubt, 3(188])1“(”0”48126‘}1
3auemom
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banabl

. . | Pesyabrar TpedoBanusi K ypoBHIO cGOPMHPOBAHHOCTH
(pelTHHT OBOI1 v
OCBOCHUS KOMIIeTeH N i
OLICHKH)
3auteHo | OOy4aromuiicss OCBOWUJ 3HAaHUS, YMEHUS W HaBBIKU
(6e3 BXOJISIIIHNE B COCTaB KOMIICTCHITUH
61-70 npouenypsl | I1IK - 3 -Cniocoben npoBouTh aHaIu3 NPUYHH Opaka
caadu IPU U3TOTOBICHUH U3AEIUIA MUKPOIJIEKTPOHUKU U
3auera) JaBaTh PEKOMEHAAIMH 110 UX YCTPAHEHUIO U
peyNpeskICHUIO.

OGyuaromuiicsa nposisiseT komnereHuu [1K-3, Ho
3auTeHo (C | HE B ITOJIHOM 00BEME BXOJISIINX B HX COCTAB
npoieaypoit | aerctBuil. OOyUarOmUCcs MOXKET JOMYCTUTh

36-61
caagu HEKOTOPbIE HETOUYHOCTH, HETPYyObIe OIMMOKH,
3a4eTa) 3aTPYJHATHCS B U3JI0KEHUH MaTepuaia, HO
PaBUJILHO OTBEYATh Ha 3aJ]laBacMbI€ €My BOIIPOCHI.
meHee 36 HE JIOMYIIEH
Aoy Komnerentiuu He chopMUpOBaHEI
Oana K 3a4eTy

e «3auTteHo0» BBICTABISCTCA  OOydYAOIIEMYCS, IPOJAESMOHCTPHUPOBABIIEMY
IIOJIHOE, BCECTOPOHHEE, OCO3HAHHOE MPABHJILHOE 3HAHHE MPOTPaAMMHOTO
MaTepralia W H3JI0KUBIIEMY OTBET JIOTHYHO, TPAMOTHO, YOEIUTEIBHO,
TOTOBOTO K JajbHEHIIIeMy PO EeCCHOHATILHOMY COBEPIIICHCTBOBAHHUIO.

e [JIpu oTBeTe OOyYArOIIMICA MOXKET JOMYCTHTh HEKOTOPHIE HETOYHOCTH,
HEerpyObIe OIMMOKH, 3aTPYAHATHCS B CAMOCTOSITCIIBHOM M3JI0KCHUH MaTepHala,
HO TMpPaBWJIBHO OTBEYAaTh HA 3aJlaBacMble €My BOIPOCHI, B pe3yJbTaTe
HABOJISIIMX BOIPOCOB C IMOMOIIBIO MPEIOAaBaTEIIsI UCIPABIIATh JONMYIICHHBIC
OIITMOKH 1 HETOYHOCTH.

o «He 3auTeH0» MOXET OBITh BBICTABJICHO OOydYaromemycs, OOHAPYKUBIIEMY
HEMOJIHOe, HEOCO3HAHHOE 3HaHWE Y4YeOHO-POrpaMMHOTO  MaTepHana,
JIOITyCKAaroMeMy TpyObie OmMOKH, HECTTIOCOOHOMY CaMOCTOSITEIBHO H3JI0KUTh
OTBET Ha BOIIPOC, OTBEYAIOIIEMY HENPAaBWJIbHO WJIM HE JAIOIIEMy OTBET Ha
3aJlaHHbIE BOIPOCHL. J[eMOHCTpUpyeMblii YpOBEHb 3HAaHUN HE MOXET OBIThH
NpHU3HAH JOCTATOYHBIM ISl MPOGECCUOHATBHON e TETHHOCTH.

7. Mertonnueckne MaTepuaJibl, ONpeaessilonue Npoueaypbl OlleHUBAHUSA
3HAHUI, yMEeHH i, HABBIKOB H ONbITA JeSITeIbHOCTH

Tabnuna 6. Pe3ynbraTel ocBOeHUs Y9€OHOW AUCITUTUIMHBI, TIOIJICKAIIHNE MPOBEPKE.

Pe3yabraThl OcHOBHBIE TOKA3aTeJH OLIEHKH Bun
o0y4yeHus1 pe3yJbTaTOB 00yUYeHUs OLIEHOYHOI'0
(KoMIIeTeHIIUN) MaTepuajia
Cnocoben 3namo: TpeOoBaHUs TexHuuecknx | KomnokBuym
MPOBOJIUTh  AHAJIM3 | PETJIAMEHTOB HA BBINYCKAEMble H3JI€NHs | TeCcTUpOBaHUE
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NpUYuH Opaka Mpu
U3TOTOBJIEHUU
151631 (SH) 05 %
MUKPO3JIEKTPOHUKH
u JaBaTh
PEKOMEHJAIUU 110 UX
YCTPaHEHUIO u
peaynpexICHUIO
(IIK- 3)

MUKPODJIEKTPOHUKHU; TEXHOJIOTUYECKHUE
(dakTopbl,  BBI3BIBAIOIINE  MOTPEHTHOCTHU
V3TOTOBJICHUS U3JEJIMI MUKPOIJIEKTPOHUKH;
METObI OLICHKHU MIPUTOTHOCTH 51
BOCIIPOM3BOJIUMOCTH TEXHOJIOTUYECKUX
IIPOLIECCOB IIPOU3BOJICTBA 15691 (105071
MUKPOJIJIEKTPOHUKH; OCHOBBI PabOTBl ¢
CHUCTEMaMH ABTOMAaTU3UPOBAHHOTO
IIPOCKTUPOBAHMUS.

Ymems: VCIIOJIb30BATh CTaHJApPTHBIE

KOMITBIOTEPHBIE TPOrpaMMbl Il 00padOTKU
CTAaTUCTUYECKHUX JAHHBIX; ONPENEIISATh
MPUYUHBI OTKJIOHEHUS MMapaMETPOB TOTOBOIO
M3J1ETUs OT 33/IaHHBIX.

Brnaoemo: CTaTUCTUYCCKUM dHaJInM30M

NapaMeTpOB TEXHOJIOTHYECKUX ONEpaluii;
BBISIBJICHUEM U yYCTPAaHCHUEM  IPUYUH
OTKJIOHEHHSI TMapaMeTPOB TEXHOJOTUUECKUX
orepanui OT 3a/IaHHBIX.

Marepuansl
JUI YCTHOTO
ompoca

Beinosinenue
¥ 3aIInTa
71a060paTOPHBIX
pabor;
MaTpuabl s
YCTHOTO
orpoca
KomokBuym
Beinosinenue
¥ 3aIIMTa
71a60paTOPHBIX
pabor;
MaTpuabl s
YCTHOTO
orpoca

8. YueOHO-MeTOAMYECKOEe o0ecnevyeHre TUCIUTIHHBI (MOTYJIs1)

OcHosnas aumepamypa

1. OcHOBBI aBTOMATH3AIUN IPOCKTHO-KOHCTPYKTOPCKUX padoT. Kypc aekmuii
[DnexTponHbIH pecypc]: yue6. mocodue / CironsieB A.1O., Ctadueckux I A. -
HoBocubupck : U3g-s8o HI'TY, 2014.
http://www.studentlibrary.ru/book/ISBN9785778224704.html

2. KoHCTpyHupoBaHUe€ Y3JI0B U YCTPONCTB JIEKTPOHHBIX CPEACTB [ DIEKTPOHHBIHN
pecypce] : yaebHoe nocobue / /. FO. Mypomues, . B. Tiopun, O. A. benoycos. -

PoctoB v//] : ®ennke, 2013.

- (BrIcmiee oOpa3oBaHue) -

http://www.studentlibrary.ru/book/ISBN9785222209943 .html

3. OCHOBBI aBTOMATHU3UPOBAHHOT'O MTPOCKTUPOBAHUS [DIEKTPOHHBIN pecypc]: yueoO.
nocobue / FO.®. ArnykoBa - Munck :Bei. mik., 2013. -
http://www.studentlibrary.ru/book/ISBN9789850623164.html

4. YpasieHue Ka4eCTBOM IpU IIPOEKTUPOBAHUU
PaIMO3JIEKTPOHHBIX CPEACTB [DJIIEKTPOHHBIA pecypc]
Capadanon - M. COJIOH-TIPECC,

http://www.studentlibrary.ru/book/ISBN5980031456.html

21

TEIJIOHATPYKEHHBIX
/ B.B. JKamnoB,

A.B.
2009. -



http://www.studentlibrary.ru/book/ISBN9785222209943.html
http://www.studentlibrary.ru/book/ISBN9789850623164.html
http://www.studentlibrary.ru/book/ISBN5980031456.html

)}

. KoMnbroTepHoe MoiennpoBaHue KeCTKUX THOPUIHBIX CUCTEM [ DIEKTPOHHBIM
pecypc] / E.A. HoBukos, I0.B. lllopankos - HoBocubupck : M3n-so HI'TY, 2013.
- http://www.studentlibrary.ru/book/ISBN9785778220232.html

Lonoanumenvnas rumepamypa

1. ABromartuzaunus cxemoTrexHudyeckoro mnpoektuposanus / B.H. Wnpun, B.T.
O®ponkuH, A..byTtko u ap. [lox pea. npod. B.H. Unbuna. YuebHoe nocodue s
PaIUOTEXHUYECKUX criennanbHocTel By30B. M.: CoB. Pagno,1987.

2. PazeBur B.JI. Cucrema cxemorexnuueckoro monaenupoanus MICROCUP-V.
M.: Conon, 1997.

3. PazeBur B.JI. Cucrema CXeMOTEXHHUYECKOIO MOJEIMPOBAHMS NEYATHBIX ILIAT.
M.:CK - [TIPAIIC, 1996.

4. HopenkoB W.II. OcHOBBl aBTOMAaTH3allM¥d NPOEKTUPOBAHUA. YYEOHHK TIO
crenuansHoct CAIIP. U3n-so MI'TY um. H.O. baymana, 2000 r.

5. PazeBur B.J[. Cucrema CKBO3HOIO NPOEKTUPOBAHUS SJEKTPOHHBIX YCTPOMCTB.
DESIGNLAB, M.: Comnon, 1997.

6. Apxanrensckuii A.S., CaBunoBa T.A. CnpaBounoe mnocobue mno PSPICE wu
DESIGN CENTER. M.: MU®U, 1996.

7. ApxanrensckuiiA.Sl. PSPICE u DESIGN CENTER. Y.1: CxeMOTeXHHUYECKOE
MOJICTTMPOBAHUE, MOJICIIN AJIEMEHTOB, MakpoMojienupoBanue. M.: MUDU, 1996.

8. ApxanrenbckuitA.fl. PSPICE u DESIGN CENTER. Y.2: Moaenu uudgpoBbIX
aHaJoro-IU(MPOBBIX  yCTpOHCTB. MueHTudukanys mapamMeTpoB  MOJICIICH.
I'paduueckue penakropsl. M.: MUDU, 1996.

Ilepuoouueckue uzoanus

Kypnans! «[Ipubopbl 1 TeXHUKA SKCIIEpUMEHTaY, «I3MepuTeIbHass TEXHUKAY,
BXOJIMT B TIEPEUCHb NEPUOANYCCKUX U3TaHUH morydyaeMbix ounodimorekoit KbI'Y, B
KOTOPOM CTYJEHT MOXET 03HAKOMHUTBCS C COBPEMEHHBIMHU JOCTHKEHUSIMH B 00JIaCTH
TEXHUYECKUX U3MEPECHU.

Hnmepnem-pecypcwi

Poccuiickas rocynapctBennas ouonuoreka (PI'b) http:/www/rsl.ru
Poccuiickas HanmonaneHas 6ubmmoteka http:// www/nsl.ru

bubnmmorexa PAH mo ectectBenHsIM Haykam http:// www/benran.ru
bubnmnorexa Axkagemun Hayk http://www/rasl.ru

http://lib.kbsu.ru/ - bubmmoreka KBI'Y.

http://www.garant.ru/ - CipaBouyHasi mpaBoBasi cuctema «l apanTy.
http://www.consultant.ru/ -CripaBounast mpaBoBas cucrema «KoncymnbraatlLirocy.
http://www.studmedlib.ru - 9bC «KoHCyIbTaHT CTyACHTA
http://www.ph4s.ru/book electronika.html - O6pa3oBarenbhbiii mpoexkt A.H.
Bapruna

10.http://www.platan.ru — kaTajor 3JeKTPOHHBIX KOMIIOHEHTOB;
11.https://www.sciencedirect.com/ - [lonHoTekcToBas 6a3a maHHbIX ScienceDirect.

XA R W=
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http://www.studentlibrary.ru/book/ISBN9785778220232.html
http://www/rasl.ru
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html
http://www.platan.ru/
https://www.sciencedirect.com/

12.T'ocynapcTBeHHas myOau4Hasi Hay4YHO-TeXHHUeckass ondauoreka Cubupckoro
otnenenust PAH http://www/spsl.nsc.ru

9. IIporpammHoe o0ecniedeHre COBPeMEHHBIX HH(POPMALMOHHO-
KOMMYHHKAIMOHHBIX TEXHOJIOTI M

1. CTyneHTsl UMEIOT OOCTYN K €JUHOMY 00pa3oBaTelIbHOMY MOpTaiy, e
MOTYT B OTKpPBITOM JOCTYII€ TIOJIb30BAThCSl pecypcamMu Y4eOHO-METOANYECKOM
JUTEPATYPHl, ABIAOIUMHUCS pa3padboTkamu Benymux BY30B Poccun.

2. JIns peWTUHTOBOIO KOHTPOJIA HCIIOJB3YEeTCS] CHCTEMa KOMITBIOTEPHOIO
TEeCTUPOBaHUsI Ha O6a3e nmporpaMmHoro obecnedeHust Moodle.

3. [lpu BeIMOIHEHUHU 1a0OPATOPHBIX PAOOT CTYAEHTHI MOJB3YIOTCS KOMIUIEKCAMU
nporpamMm  p-SPICE u MicroCup. OO0paboTKy 53KCIEPUMEHTAIBHBIX JaHHBIX
IPOBOASAT C MpUMEHEHHEM nporpaMMHubIX cpell MicrosoftExell, MathCad.

4. B pamkax oOecrneueHUS TPUMEHEHUS KOMITBIOTEPHBIX TEXHOJOTHHA B
o0pa3oBaTeIbHOM TPOLECCE HUMEIOTCS  CIElUaIM3UPOBAHHBIE KOMIBIOTEPHBIC
KJIaCChI C COBPEMEHHBIM IIPOTPaMMHBIM 00€CIICYCHHEM H BBIXOJ0M B MIHTEpHET.

10. MaTtepuajbHO-TeXHHYECKOE o0ecredeHue JUCIUILTNHBI

MarepuanbHO-TEXHUYECKY O 0a3y ISl TPOBEICHHS 3aHSATHH 10 JUCIUTUIHHE
COCTaBJISIOT:

® CHeHUATH3UPOBAHHAS AyTUTOPHS, HCIOJIb3yeMas IMpH TPOBEACHUU 3aHITHHA
neknuonHoro tuma Nel34, ocHamieHHas MyJbTUMEIUHHBIM TPOCKTOPOM U
KOMILUIEKTOM alapaTrypbl, IMO3BOJISIIOIICH JIEMOHCTPHPOBATh TEKCTOBBIC U
rpaduyecKre MaTepuabl;

e pabodee MECTO MPEToJaBaTEels;

e paboune MecTa CTYJICHTOB.

MynbTuMenuiiHas TPE3CHTAllMs, COMPOBOXKIAOMIAS JIEKIUIO, TI03BOJISET
MpEenoAaBaTe0 aKIEHTUPOBATh BHUMAHHUE CTYJICHUECKON ayIUTOPUU Ha KIIFOYEBBIX
BOIIpOCax JIEKIUU.

JucnunnuHa odecriedeHa:

® TECTOBHIM MaTepuajaMud B DIEKTPOHHOW oOydwaromiedt cucreme «Moodley

(OTKpBITHI YHUBEPCUTET);

® KHWXHBIM (OHJIOM OMOIMOTEKH;

® DJIEKTPOHHBIMH BEPCUSIMHU JICKIINH 1 Y4COHNKOB.

JlaGopaTtopHbie 3aHSATHS TPOBOASTCS B KOMIBIOTEPHBIX KIIACCAX,0CHAMIECHHBIX
coBpemeHHbiMu [IK ¢ mpukiagHblM OpOorpaMMHBIM — OOECIIEYEHHUEM CHCTEM
aBTOMAaTH3UPOBAHHOIO MPOEKTUPOBAHUS PAIUOIIEKTPOHHBIX YCTPOMCTB.

CrynenTel uMEIOT JoCTyn 4epe3 IHTepHeT pAoCcTynm K  3IE€KTPOHHOU
oOyuatomieit cucteMe «Moodle» (OTKpBITBIA YHUBEPCUTET), KOTOpasl MO3BOJISIET
pa3MmeniaTh 3JIEKTPOHHBIE Y4eOHBIE KypChl B CBOOOJHOM JOCTYIE JJIsl CTYJIEHTOB
YHUBEpPCUTETA.
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IIpy mnpoBeneHUM 3aHATUH JIEKLIMOHHOIO THUIIA, CEMHUHAPCKUX 3aHATUU
UCIIOJIb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 00ecneyeHue:
o [Iponyktel Microsoft (Desktop EducationALNGLicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription);
o AntuBnupycHoenporpammuoeotecneuenue Kaspersky Endpoint Security
Cranpaptaeii Russian Edition;
o AltLinux(Anst OGpazoBanue 8);

C80000HO pacnpocmpansaemvle npopammol:
o AcademicMarthCADLicense - MaTeMaTU4YecKoe MPOrpaMMHOE
oOecrieyeHne, KOTOpOE IO3BOJISET BBIMOIHATh, AHAJU3UPOBATh BaKHEWIINE
WUHKEHEPHbIE pacueThl © 0OOMEHUBATHCS UMH;
o WinZip ana Windows - mporpamm ajisi CKaTHsl M pacriakoBKHU (aitos;
JIist  CTYNEHTOB C OTrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBBSI  CO3/IaHBI
CrelUaibHbIE YCIOBUS JIJISl TOJIyYeHHs] 00pa30BaHUsI.

B nensix 1ocTynmHOCTH MOJy4YeHUsl BhICIIET0 00pa3oBaHMs MO 0Opa30BaTEIbHBIM
nporpaMMaM WMHBaJUAAMHU U JUIAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbS
YHUBEPCUTETOM 00€CTIeUnBACTCS

e aJIbTCPHATUBHOW Bepcued oduimaabHOro caita B cetu «MHTepHeT» s
CJIa00BUISAIINX;

® T[PUCYTCTBHUE AaCCUCTEHTA, OKAa3bIBAIOIIEr0 OOydYaromemycss HEOOXOIUMYIO
IOMOIITb;

® Il MHBAJIMUJIOB U JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JIOPOBbS TI0 CIIYXY
— MyOnMpoBaHUE BCAyX CIPABOYHOM WH(OpMAmMM O pacHUCaHUM YYEOHBIX
3aHSITHI; oOecrieueHue HaJIeKAITUMU 3BYKOBBIMH CpellCTBaMHU
BOCTIPOU3BEACHUS NHGOPMAIINH;

® Il WHBAIMIOB M JHI[ C OrPAaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbS,
UMEIOIMX  HApYyIICHUS  OMOPHO-IBUTATENILHOTO  ammapara,  CO3JaHbl
MaTepPHAIbHO-TEXHUYECKHE  YCJIOBHS,  OOECIEeUMBAIOIIMNE  BO3MOXKHOCTH
OeCpensITCTBEHHOTO0 JIOCTyNa OOyd4aromuxcsi B ydeOHBIE TOMEIICHUS,
00BEKTY MUTAHMSI, TyaJeTHBIC U JIPyTrUe MOMEIIEHUS YHUBEPCUTETA, a TaKKe
npeObIBaHNs B YKa3aHHBIX MOMEIICHHUSIX (HAJIMYHUE PACIIMPEHHBIX JIBEPHBIX
IPOEMOB, MOPYYHEN U JPYTUX IPUCTOCOOJIECHHUI).
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