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1. Pabouas npoepamma nepecmompena na 3acedanuu /lenapmamenma
INeKMPOHUKU, MENeKOMMYHUKAYUYU U NPUOOPOCMPOCHUS U VMBEPIHCOeHA HA
3acedanuu INeKMPOHUKU, MELeKOMMYHUKAYUU U NpubopocmpoeHusl, NpPOMOKOI
om «___» 202 o No

2. Pabouas npoepamma nepecmompena na 3acedanuu /lenapmamenma
INeKMPOHUKU, MENeKOMMYHUKAYUYU U NPUOOPOCMPOCHUS. U  VIMBEPIHCOeHAd Ha
3acedanuu INeKMPOHUKU, MELeKOMMYHUKAYUU U NpubopocmpoeHusl, NpPOMOKOI
om «____» 202 o No

3. Pabouas npoepamma nepecmompena na 3acedanuu /lenapmamenma
ONeKMPOHUKU, MENeKOMMYHUKAYUU U NPUOOPOCMPOCHUS. U  VIMBEPIHCOeHd Ha
3acedanuu INeKMpOHUKU, MENIeKOMMYHUKAYUU U NPUubOpOCmpoeHUs., NpPOMOKOIL
om «___» 202 o No

4. Pabouas npoecpamma nepecmompena na 3acedanuu [lenapmamenma
ONeKMPOHUKU, MENeKOMMYHUKAYUU U NPUOOPOCMPOCHUSL U  VIMBEPIHCOeHAd Ha
3acedanuu INeKMpPOHUKU, MENIeKOMMYHUKAYUU U NPUubOpOCmpoeHUs., NpPOMOKOIL
om «___» 202 o No

Pabouas npoecpamma nepecmompena ua 3aceoanuu [lenapmamenma DieKmMpoHUKU,
MeneKOMMYHUKAYUU U NPUOOPOCMPOCHUST U YMBEPIHCOeHA HA 3acedanuu INeKmpoHUKU,
MeNeKOMMYHUKAYUU U NPUOOPOCMPOEHUSL, NPOMOKOL  OM  « » 202_2. Ne




AHHOTAUSA AUCHMILINHBI

ABTOM&THS&HHH IMPOCKTUPOBAHUA U ,ZII/ISafIH HpH60pOB H CUCTCEM

OO6mrast TPyIOEMKOCTh JIUCHUILIMHBI COCTAaBISET 3 3a4éTHBIX eauHUIBl /108
aKaJeMHYEeCKHUX YacoB. JSIBageTcss  AUCHUMIUIMHON oOsi3atenbHOil dacth Ol
dbopMupyeMOil y9acTHUKAMU 00pa30BaTEIbHBIX OTHOIICHUM, U3y9JaeTcs Ha 2 Kypce, B
3 cemecTpe, U 3aBeplIAeTCA 3ayemom. YUeOHBIM TUIAHOM MPETyCMOTPEHO MPOBEACHUE
MPaKTUYECKUX 3aHATHN B 00beMe 36 yacoB (MAO 14 yac.), 1abopaTOpHBIX 3aHATHIA B
o0beme 18 yacoB, a Take BbIJICTICHBI Yachl HA CAMOCTOSITENIbHYIO padOTy CTyIeHTa — 54
yaca.

SA3BIK peajM3aluM: PyCCKHUIL.

Henab: NOArOTOBKAa MAarucTpoB, CIHOCOOHBIX TEOPETHYECKH M MPAKTUYECKU
aBTOMATU3UPOBATh MPOILIECCHl MPOEKTUPOBAHUS M JHU3aiiHA NpUOOPOB M CHUCTEM, a
MMEHHO, TIOJYyYE€HHE 3HAHUM B 00JaCTH TEXHUYECKUX, Oa30BBIX M MPUKIATHBIX
MPOTrPAaMMHBIX CPEICTB, HMH(POPMAIUOHHBIX CHUCTEM, S3BIKOB TMPOrPAMMHPOBAHUS
BBICOKOT'O YPOBHSI, HCOOXOMMBIX MPH aBTOMATU3AIUU ITPOCKTUPOBAHUS, B TEXHUUYECKUX

pacyerax, npu o) OPMIICHUH TOKYMEHTAIUH.

3agaum:

- 3HaHWE MPOTrPaMMHBIX MAKETOB;

- 3HaHWE MPOTrPaAMMHBIX CPEACTB JIJI1 KOMITBIOTEPHOTO MOJICIMPOBAHUS;

- 3HaHHE KOHCTPYKTOPCKON JOKYMEHTAIINH;

- 3HAHUE METOJIOB Pa3pabOTKH ONTUMAIILHBIX U TPOTPECCUBHBIX KOHCTPYKITUH
I[TuC;

- YMEHUE Pean30BbIBATh METO/Ibl KOMIIOHOBKH, PA3MEIICHUS U TPACCUPOBKH;

- 3HaHHE OCHOBHBIX (PAKTOPOB, BIMSIONIMX HA Haie)KHOCTH [1uC;

- YMEHHUE TIPOU3BOIUTh PACUETHI AIEKTPOMArHUTHON U TEIIJIOBOM COBMECTUMOCTH;

- 3HaHHE BOMPOCOB HAJIE)KHOCTH TEXHOJOTUUECKUX MPOIIECCOB, METO/IOB
UCIIBITAHUM, YMETh POU3BOAUTH pacueThl HajexkHocTh [IuC;

- MpUoOpeTeHre 3HAaHUKM U HaBBIKOB B 00acT npoussojcTea [1uC;



- yMeHHue paboTaTh C TEXHOJOTHYECKON JOKYMEHTAIIUEH;

- YMEHHUs pa3padaThiBaTh HECIOKHBIE TEXHOJIOTHUECKUE MPOIECCHI.

B pesynpraTe u3ydeHUs AUCHUIUIMHBI «ABTOMAaTU3alMs NPOEKTHUPOBAHUSA U
Iu3aiiH pUOOpPOB M CHCTEM» CTYJEHT JIOJDKEH 00JalaTh CHOCOOHOCTHIO COOMpAaTh,
oOpabaTbiBaTh, AaHAIM3UPOBaTh U  CUCTEMATU3UPOBATH  HAYYHO-TEXHHUYECKYIO
uHGOPMAIIUIO TI0 TEMAaTUKE HUCCIIEeIOBAHUS, UCIIONb30BATh TOCTHKEHUSI OTEYECTBEHHOMN
U 3apyOeXHOW HAayKH, TEXHUKH U TE€XHOJOTUHU; TOTOBHOCTHIO OCYIIECTBISATH KOHTPOJIb
COOTBETCTBHUSI pa3paldaThlBa€MbIX KOHCTPYKUMH H TEXHUYECKOM JOKYMEHTalluu
CTaHJapTaM, TEXHUYECKHM VYCJIOBHSIM W JPYIMM HOPMAaTUBHBIM JIOKYMEHTaM;
TOTOBHOCTBIO BHEJAPATH PE3YJIbTaThl pa3pabOTOK; CIIOCOOHOCTh BBIMOJHATH PabOTHI 11O
TEXHOJIOTUYECKOW  TMOJArOTOBKE  MPOM3BOJCTBA;  CHOCOOHOCTBIO  pa3padaThiBaTh
JOKYMEHTAllMI0O M YyYacTBOBaTh B pabOTe CHUCTEMbl MEHEI)KMEHTa KadecTBa Ha
OPEeIIpUITUH; CIHOCOOHOCTBIO  OPraHHU30BBIBaTH  paboOTy MajblX  KOJUIEKTHBOB
UCIIOJIHUTENIEN; TOTOBHOCTBIO Y4acTBOBaTh B Pa3pabOTKE TEXHUYECKOW AOKYMEHTALMH
(rpadmkoB pabOT, WHCTPYKIMH, IUTAHOB, CMET) M YCTAaHOBJICHHOW OTYETHOCTH IO
YTBEPKJICHHBIM (hopMam.

JUIst ycHemHoro H3y4eHdus AUCHUIUIMHBI Yy OOYyYarolMXCsl JOJDKHBI OBbITh
c(OPMUPOBAHBI  CIEAYIOLIUE MpEABAPUTEIbHbIE KOMIETEHLUU: CIHOCOOHOCTh K
CaMOCOBEpIIEHCTBOBAHUIO W CaMOpa3BUTHI0O B MpodeccuoHanbHOW cdepe, K
MOBBIIICHUIO OOILIEKYJIBTYPHOTO YPOBHS; CHOCOOHOCTH BBISIBIISITH €CTECTBEHHOHAYUHYIO
CYLIHOCTh MpoOJIeM, BO3HUKAIOMIMX B XOJ€ MNPOPECCHOHATBHON IEsTENbHOCTH,
NPUBJIEKATh JJII UX PEUICHUS COOTBETCTBYIOIIMU (DU3MKO-MAaTEMAaTUUYECKUN armapar;
CIIOCOOHOCTH TPEACTaBIATh aJIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM HayuHYIO
KapTUHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX [IOJIOKEHUH, 3aKOHOB W METOJ0B
€CTECTBEHHBIX HayK U MaTEMAaTUKH.

Pe3ynbTarel 00y4eHHs NO KaxJA0H TUCIHUIUIMHE (MOIYINI0) M MPAKTHKE TOJIKHBI
ObITb cooTHeceHbl ¢ ycraHoBieHHbiMH B OIIOIl wunAMKaTopamMu JOCTHKEHUS
KOMIIETEHLIAM.

COBOKYMHOCTh 3aIUIAHUPOBAHHBIX PE3YyJbTATOB OOYYEHHUS M0 JUCIUIUINHE

JNoJDKHA — obecnieynBaTh  (OPMUPOBAHME Yy  BBIIMYCKHUKA BCEX  KOMIIETEHIUH,



ycranoBneHnbix OINOIT: YK —-1.2, VK- 1.3, IIK -1.1, TIK — 1.2, TIK — 1.3, TIK — 2.2,
K -2.4.
KommereHmu cTy1€HTOB, MHAMKATOPHI UX JOCTIKEHUS U PE3yJbTaThl 00yUEHUS

IO JUCHUIIIINHE

Kox
HanMeHnoBanue  mokaszaress
HaumenoBanue 1 HaumeHoBanue |[Kox wu HaI/IMeHOBaHI/ICOHeHHBaHHH
KaTeropuu (rpymnisl) [KOMIIETCHIIMU MHIUKATOpa JOCTUXKEHUS
o (pe3ynbTata  OOY4YCHHS  IIO|
KOMITETEHITHIA (pe3ynbTar KOMIIETCHIIH
ITUCITATIITUHE)
OCBOEHUS)
3HaeT OCHOBHBIE  METOJIbI
MOKCKa Heo0X0UMOi
UHpOpMALUK,  YMEeT  HX
MCIIONIb30BaTh Ui PEIICHUS
YK-1.2 po0JIEMHOM cUTyaluu
Ocy1iecTBiser MOUCKYMEET OCYIIECTBISATh IOMUCK
BApUAHTOB pelieHusBapuaHTOB penieHus
[MOCTABIICHHOU MOCTABJICHHOW  MPOOJIEMHOM|
VK1 MpoOJEMHON  CUTyallUHUCUTYaIluu Ha OCHOBE
Ha OCHOBE JIOCTYIHBIXJIOCTYIHBIX HMCTOYHHUKOB
Criocobex
MCTOYHHKOB nH}opmaluu
OCYIIECTBIISITh
. nH(pOpMaIun Brnaneer yMeHHEM TIOMCKA
KPUTHYECKHI
BapHUAHTOB penieHus
AHaTN3 . .
MOCTAaBIECHHOW  TPOOIEMHOM
MPOOIEMHBIX
. CUTyalluu Ha OCHOBE
Hayuno- CUTyaLuil HA|
. TOCTYITHBIX HMCTOYHHUKOB
MCCIEA0BATENIbCKUN [OCHOBE CHCTEMHOTO
MHGbOopMaluu
oA VK-1.3 3 6
-1. HaeT, Kak pa3pabarbIBaTh
BEIpa0aTHIBATH P 5 ’ pasp
TpaTeru THXKEHUS]
CTpaTeriio a3pabaThIBaeT CTpaTermio JOCTHIKE
< . IMOCTaBJICHHOM e, a
neiicTBuil CTPATETHIO  I0CTIDKEHUSA LENH,
MOCTABIICHHOM I1eH KakKMMEHHO, KaK|
MOCJIEI0BATEILHOCTh MOCJIeI0BATEILHOCTD I1aroB,
[1aroB, npeaBuIslyY meet MPEABUICTH|
PE3YJILTaT KaXJI0ro M3pe3yiabTaThl  KaXJAO0ro U3
HUX W OLCHUBas HUX[IaroB, W OICHHUBATh HX|
BIUSHUE Ha BHEIIHECBIHSIHHE Ha BHEIITHEE
OKpY>KEHHE OKpY’KEHHE MJIAHUPYEMOH
MIaHUPYEeMOM e TeTbHOCTH " HA
MESTEIbHOCTH W HAaB3aMMOOTHOIIEHHUS
B3aMMOOTHOIIECHUS [Y4aCTHUKOB ATOM]
[Y4ACTHUKOB ATOUIEATEIBHOCTH




eATeIbHOCTH Brnaneer YMEHUEM
jpa3pabaTbIBaTh CTpaTETUI|
IMTIOCTUKEHUSI  TTOCTaBJICHHOM|
eI, Kak
MMOCJIEA0BATEIbHOCTh 1IATOB,
[PEIBUICTh pe3yJIbTaThl
Ka)KI0T0 U3 HUX U OLICHUBATH|
MX BIMSHUE Ha BHEIIHEE
OKPY>KEHUE IJIAHUPYEMOH
NEeATeIbHOCTH u HA|
B3aMMOOTHOLLIECHHS
Y4ACTHHKOB 3TOH|
EeATEIIbHOCTH
3HAaeT MeETOJbl IPOBEACHUS
MnK-1.1 MaTEHTHBIX WCCIEOOBAHUN U
Onpenenenue 3ajauKak pa3paldoTaTh 3ajaHuEC Ha
MaTeHTHBIX [IPOBEICHUE MMaTEeHTHOTO
HMCCIEI0BaHU, BUJIOBHUCCIIEJOBAHUSA
MCCIICIOBAHUN M METOJIOB]Y MEET HCMOJIb30BATh METO/Ib]
150:4 MPOBEICHUS UIPOBEACHHUS MaTEHTHBIX
pa3paboTka 3aaHus HaCCIeA0BaHUN
[POBEJICHUE TMAaTCHTHBIX[Biaseer METOJIaMH|
MCCIIEIOBAHUI [IPOBEICHUS IMATEHTHOT O
MCCIICTOBAHUS
3HaeT COBPEMEHHBIE]
MPOTPAMMHBIE CpPEACTBA s
[1K-1 aHasM3a IOCTABJIEHHOM|
Crocobrocts K 3aauM  WCCNEJOBAHMH B
TIPOBC/CHUIO 00yacTu MpUOOPOCTPOCHUS
MaTEHTHBIX
HCCICAOBAHNN MMK-1.2 'YMeeT OCyHIECTBIIATh IOUCK
paboT HOOC}’H.IGCTBJ‘IGHI/IG nouckayu OTOOp MaTeHTHOW U APYToH]
LIpockTHO- . obpaboTke iy oTOOpa TATEHTHOW HIOKYMEHTAIIUN B
KOHCTPYKTOPCKUH —aHATH3Y IjaquO'npyroﬁ JIOKYMEHTALlUU B|COOTBETCTBUU C
TeXHUHCCKON COOTBETCTBUU ClyTBEPKIEHHBIM PErIaMEeHTOM|
pHpopMaryH HyTBep)KI[eHHLIM U ohQOpMISTH OTYETHI O
pe3yJIbTAToB [pErIaMEHTOM UOUCKE, CHUCTEeMaTU3alluu U
HCCIICTOBAHMNH opopMIIEHHE OT4YeTa OaHATU3UPOBATh OTOOpPaHHOH
MOWCKE, CHUCTEeMaTU3alUAIOKYMEHTAIIUIO
M aHalu3 OTOOpaHHOHBnaneer YMEHUEM
IMTOKYMEHTAIlUH OCYIIECTBIISTH TTIOUCK U OTOOP,
[IaTEHTHON 51 Ipyrow
TOKYMEHTAIlUN B
COOTBETCTBUU C
YTBEP>KICHHBIM PErIAMEHTOM
u  odopmieHHE OT4YeTa O
MMOMCKE, CHCTEMaTHh3alus U
QHaIN3 0TOOpaHHOM
TOKYMEHTaIlUU
IK-1.3 3HaeT OCHOBHBIE
Odopmienne HOPMaTHUBHBIE JIOKYMEHTBI
[pE3yIbTaTOB TSt odopmIteHUs




MCCICOOBAaHUN B  BHUJE
oTdyeTa O  ITaTCHTHBIX
HCCIICAOBAHUSX,

000CHOBaHHE  pelICHUH
Bajad MCCICIOBAHUS II0
TeMe MAarucTepcKou
PabOThI; OCYIIECTBICHUE
IMOATOTOBKH BBIBOJIOB U

[pe3yJIbTAaTOB MCCIICIOBAHUI B
BUJIE OTYETA O MAaTEHTHBIX
MCCIICIOBAHUSX, u
000CHOBaHHUS PELICHUI 3a/1a4
MCCJIEIOBAHUS MO TEeME
MarucTepckoii  paboThl; U
OCYILECTBJICHUSI TOJTOTOBKHY
BBIBOJIOB M PEKOMEHIallUi

[PEKOMEH JALIHI

YMeer o(OpMIIATH
[pe3yJIbTaThl HCCIICIOBAHUN B
BUJIE OTYETA O MATEHTHBIX
MCCIIEI0BAHMSAX, 71
000CHOBaHHUS PELICHUI 3a/1a4
MCCIEIOBAHUS 0  TEME
MarucTepckoil paboThl;

Bnaneer HaBbIKaMHY|
oopmienus pe3yJbTaToB
VICCIIEIOBAHUM B BHJIE OTYETA
0 MATEHTHBIX UCCIIEOBAHUSIX,
000CHOBBIBaTh pelieHue
3aa4 MCCIIEJOBAHUS 0 TEME
MarucTepckoil paboThl;

[IPOCKTHO-
KOHCTPYKTOPCKUI

11K -2

CrocoOHOCTH K

BLIOOPY
ONITHMAJIBHOTO
MeToJ1a

pazpaboTKe
MporpaMm
DKCTIEPUMEHTAIbHBI
X  HCCJIEIOBaHUM,
TOTOB

MPOBEACHUIO
WMCIIBITAHMI C
BHIOOpOM
TEXHHYICCKUX
CpEelCTB u
00paboTKOit
[PE3yJIbTaTOB

MK -2.2

IIpoBencHue
MAaTEMAaTHYCCKOI'O H
KOMIIBIOTEPHOTO

3HaeT MaTEMaTHYECKHE
METOAbI MOACIIMPOBAHUSA
[IPOLIECCOB KOHCTPYUPOBAHUS,
PACUCTOB TCILJIOBBIX PCKMMOB
1% TE€XHOJIOTMYECKHX
[IPOLIECCOB U3TOTOBJICHMUS]
MeyaTHBIX IUIaT, MPUOOPOB U
CUCTEM. CrangapTHbie
MaKEThI
ABTOMAaTU3UPOBAHHOI'O
POEKTUPOBAHHUS.

MOJICITUPOBAHUS
XapaKTEPUCTHK "
rmapameTpoB
CUIPOAKYCTUUYECKON "
MEIUKO-OMOJIOTHUECKON

YMeeT HUCIIOIB30BaTh
MaTeMaTHYECKHE METOJIB]
MOJICIMPOBAHUST  TTPOIIECCOB
KOHCTPYMPOBAHHUS, pPacyeTOB
TCIIJIOBBIX pe)KI/IMOB H

armapaTypsl TEXHOJIOTHYECKUX IPOLIECCOB
M3rOTOBJICHUS [eYaTHBIX
iaT, OpuOOpPOB U CHUCTEM.
CrangapTHbIE aKeTh]
ABTOMATU3UPOBAHHOTO
MPOSKTUPOBAHUSI.
Bnaneer HaBbIKaMH|
MOJICJIMPOBAHUSL  MPOLECCOB
KOHCTPYHPOBAHUSI H
M3COTOBJICHHUSA IEYATHBIX [1IAT
IK -2.4 3HaeT KaK  MCIIOJL30BaTh
Teoperuueckoe MaTEMATHYECKHE METOMBI IS
00001IEHNE HayYHBIX[TEOPETHIECKOTO  0000IIeHNS
ITAHHBIX, pe3yJIbTaTOBHAYYHBIX aHHBIX,




OKCIICPUMCHTOB HUPEC3YJIbTATOB SKCIICPUMCHTOB

HaOJIFO IEHUI 151151 HAOJIFOICHUNA u
odopmieHne oopmieHus pe3yabTaToB B
[PE3yJIbTaTOB BCOOTBETCTBHU C aKTYyaJIbHOH|
COOTBETCTBUU CHOPMATHBHON
AKTYaJIbHOM ITOKYMEHTalUE
HOPMAaTUBHOM VMeer HCIIOJIb30BATh
IMOKyMEHTalueH MaTeMaTUYECKUE METOMIBI IS
TEOPETHYECKOTr0  0000IIeH s
HAYYHBIX JIAaHHBIX |
[pE3yJNbTaTOB AKCIEPUMEHTOB
54 HAOJIIOIEHUH 151

oQopMIIEHUS pe3yIbTaTOB B
COOTBETCTBUU C AaKTYaJIbHOH
HOpPMAaTUBHOMN
ITOKYMEHTalHEN

Brnageer  HaBbIKaMH IS
TEOPETHIECKOr0 00001IeH s
HAYYHBIX JIAHHBIX,
[pe3yJIbTaTOB AKCIEPUMEHTOB
1 HAOIFOIEHU I

st hbopMupoBaHMs BBHIIIEYKA3aHHBIX KOMIIETCHIIMM B paMKaxX JUCIUTUTHHBI
«ABTOMAaTH3aIMs MPOCKTUPOBAHUS M JHW3aWH MPUOOPOB U CHUCTEM» MPUMEHSIIOTCS
cleayromue 00pa3oBaTeNbHbIE TEXHOJOTUM W METOJbl aKTUBHOTO/MHTEPAKTUBHOTO

oOy4eHHs: TOKJIal/COO0IIeHNE, KPYTJIBIA CTOJI/IUCKYCCHS, TBOPUECKOE 3a/IaHHE.

I[I. TpyaoéMkocTh IMCHUIIMHBI M BUAbI YUCOHBIX 3AHATHHA M0 IMCHUILIMHE

OO0mass TpyA0€MKOCTh JTUCHUMIUIMHBI COCTaBIISIET 3 3aUETHBIX €IUHUIIBI

(108 akageMrUyECKIX 4acoB).

III. CrpykTypa IUCIUIINHEI

®opma o0yueHUst — OyHasi.

KommuecTBO 9acoB mo BuaaM yueOHBIX
o 3aHATUH U pabOTH 00yUarOIIeTroCs
= Dopmbl
Ne HaumenoBanue paszena 3 = "
S o c MIPOMEKYTOYHOM,
1 JTUCIIATUINHBL > 2.8 o | &l X [ 2, .,
&) = = == O O = TEKyIIeH aTTeCTalliu
o
2
1 3ansaTue 1, mpaKTHIECKUE, 3 - 6 12 - 18 - YO-1; ITP-6;




nabopaTopHbIe I1P-7.

) 3auHsTue 2, IpaKTUIECKUE, 3 i 6 12 ) 18 ) YO-1; I1P-6;
J1ab0opaTOpHEIE I1P-7.

3 3ansaTue 3, MIpaKTHICCKUE, 3 i 6 12 ) 18 ) YO-1; ITP-6;
nabopaTopHbie I1P-7.

Hroro: VO-1; IIP-6;
3 0 18 36 - 54 - -7,

IV. CTPYKTYPA U COJAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

(JIekuuu He MpPeAyCMOTPEeHbl Y4eOHBIM IIJIAHOM)

V.CTPYKTYPA U COAEP KAHUE MPAKTUYECKOM YACTHU KYPCA

IpakTnuyeckue 3anarTus — (36 yac.)\ MAO 14 yac.

3ansarusa Ne 1-6. O3HakomiieHHe ¢ mporpaMMHbIM nakerom AutoCAD. (12
yac.), ¢ HCMOJIb30BAHHEM METO/1a AKTUBHOI0 00y4YeHUsl — JUCIYT HA 3aHATHH

Oznakomiienne ¢ nporpaMmMmubiM naketoM AutoCAD. UaTtepdeiic momp3oBarens:
MaHesb OBICTPOrO MOCTYyIMA, JIEHTA, CTPOKA COCTOSIHUS, BHUJIOBas MaHEIb, KOMaHIHAs
CTpOKa, pabouee 1oJje, KOHTEKCTHOE MEHIO.

OcHOBHBIE TNPUHIMUIIBI PabOTHI: BBOJ KOMaHJ, BBOJ KOOPAMHAT, OOBEKTHas
NpUBsI3Ka, OOBEKTHOE OTCJICKUBAHUE, CETKA, MPOCMOTP 4YepTekKeH, OCHOBHBIC
reoOMeTpuYecKue OOBEKTHl (TOYKa, OTPE30K, OKPYKHOCTh, Jyra, TMOJUIHHHUS,
MHOTOYTOJIbHUK, MPSIMOYTOJIbHUK, KOJBIO, CIUIAlH, AJUIAIC, 00JIaK0), peIaKTUPOBAHUE
00BEKTOB, HaHECEHHE pa3MepoB, paboTa C TEKCTOM, Ha3HAYEHHE W HCIOJIb30BaHUE

cioeB. TpéxmepHoe moaeaupoBanue B nakete AutoCAD.

3ansarusa Ne 7-12. O3nakomiieHue ¢ nporpaMmMHbiM nakerom P-CAD (12 gac.)

O3znakomiienre ¢ mporpaMMHbIM naketoMm P-CAD: Bo3aMoxHocTu. [Iporpammsi,
Bxoasume B nakeT P-CAD, ux naznadyenue: Schematic, PCB, Symbol Editor, Pattern
Editor, Executive. Uutepdeiic momnb3oBarenss mporpamm mnakera P-CAD: (rmaBHoe
MEHIO, WHCTPYMEHTAJIbHbIE MaHenu, paboyee TMOJe MEHeIKepa MNPOeKTa, CTpOoKa
COCTOSIHUS, CTaTyCHAsi CTPOKA).

OcHoBHble TpUHIUIBL paboTel B mporpammax mnakera P-CAD: rpaduueckuit



penaktop cxem Schematic (3amyck MporpaMMbl, HadajdbHble HACTPOMKH MPOrPaMMBI,
CO3/laHHM€ NPUHLUIMANBHBIX  CXEM, [OAKIIOYEHHE OHOIMOTEK KOMIIOHEHTOB,
pa3MelieHue KOMIIOHEHTa, pPEIaKTHUPOBaHHE CBOMCTB KOMIIOHEHTA, pa3MEIICHHE
POBOIHMKA, pa3MEIlEHUE JUHUH, pa3MElIeHHEe TeKCTa, MOArOTOBKA MPUHIMITUATILHOMI
CXeMbl K ImeyaTH, (OPMUPOBAHME CIHUCKA COEAMHEHUH I  COCTaBJICHHOMN
NPUHLUNUATBHON CcXeMbl), Tpadudeckuil pemaktop mnedaTHbix miaT PCB (3amyck
IpOrpaMMbl, HayallbHble HACTPOWKHM IPOrpaMMbl, Ha3HAUYE€HHUE CJIOEB, HACTpOilKa
apaMeTpoB OTOOpaKEHMsI, MOJAKIIOYEHHE OMOIMOTEK KOMIOHEHTOB, UMIIOPT CIIMCKA
COCMHEHHM, TPHUHIMIBI W aJTOPUTMBI TPACCUPOBKH TEUATHOW IJIaThl, CO3JIaHUE
KOHTypa TI€YaTHOM IJIaThl, pPy4Has TPACCHUPOBKA, WHTEPAKTHBHas TPACCHUPOBKA,
aBTOMATHUYECKasi TPAaCCHUPOBKA, MOATOTOBKA YepTeXa IMEeYaTHOW IUIaThl K BBIBOAY Ha
neyatb), rpadpuueckuid pemaktop cuMBoJioB Symbol Editor (3amyck mnporpammsi,
HACTpOIlKa mapaMeTpoB, CO3JaHME CHMBOJA, CO3JaHME CHMBOJAa C MOMOIIb0 Symbol
Wizard), rpaduueckuii pemaktop mnocagounbix MecT Pattern Editor (mactpoiika
penakTopa, MpoIecc CO3/aHus MOCaA0YHOIO0 MECTa, CBOMCTBA KOHTAKTHOM IIOIIAIKH,
CO3/IJaHH€ TIOCAJOYHOr0 MecTa KOMIIOHEHTa ¢ momoibio Pattern Wizard), menemxep

oubnuotek Library Library Executive.

3ansaTus Ne 13-18. O3nakomiienue ¢ nporpammubiM nakerom KOMITAC-3D.
(12 vac.)

Nurepdetic monszoBarenss KOMITAC-3D: nanens ynpaBiieHus, OKHO JOKYMEHTA,
JIEPEBO TOCTPOCHUS, CTPOKA COOOIIEHUM, CTPOKA COCTOSHHS, KOMIAKTHAs TaHEeNb,
Macmtab u BpamieHue u3o0pakeHus. OCHOBHBIC TPUHIUIIBI PAOOThI B TAKETe
KOMITAC-3D: co3manue 3cku3a, naHelnb «l'eoMeTpuspy, omepanuu IO CO3JAaHUI0
o0beMa, TapaMeTpUUYECKUN pEKUM padOThl, MapaMETPUUYECKHE CBOMCTBA MOJIEIIH,
MHCTPYMEHTAJIbHAS TaHEIb [TapaMeTpU3allin.

Co3nanne mognener B makete KOMITIAC-3D: co3ganue oOBEMHON MOAEIH,
OCHOBHBIE TOHSTUSL TBepAoTelbHOro MoaenupoBanuss B KOMIIAC-3D, sckusbl,
omepaiuy, BCIOMOTaTelIbHAasi T€OMETPHUs, IJIEMEHThl TBEPAOTEIbHOU T'€OMETPUUECKOMN

MOJIeNIM,  co3JaHue  cOOpouHOro  4yeprexka, (GopMooOpasylue  Onepaiu,



napamMeTpuYecKrue  CBOMCTBA  JAETAIM, PEJAKTUPOBAHUE  MOJEIH, CEPBUCHBIC

BO3MOXKHOCTH.

JlabopatopHblie padoTsl — (18 yac.)

3anarue Ne 1. Os3nakomiieHMe ¢ mnporpaMMHbIMH nakeramu Mathcad,
Mathematica, Maple. O3HakomJ/ieHHe ¢ MporpaMMHbIM nakeroMm Simulink Matlab.
(6 gac.)

WNurepdelic, MeHI0, OCHOBHbIE HACTpOMKU. BBoa wHpOpManuu, BCTPOCHHBIE U
noJib3oBaTeNbckue (PyHkiuu, cnendyskuuu. Onepartopbl, THUIIBI JaHHBIX, (opmar
BBIBO/IA YMCIIOBBIX AaHHBIX. OCHOBBI IpaUUECKON BU3yaTU3alUU.

MopenupoBanue B Simulink: omucanue nporpammsbl, padoTra ¢ HpOrpaMMOu,
npwioxkenuss Simulink s moxenupoBanus B mnpubopoctpoenun (DSP  Blockset,
SimPowerSystems, SimMechanics, Simscape), unTepdeiic mporpaMmbl,  CO3IaHUE
MOJIeJICH, yCTaHOBKA TMapaMeTpoB pacyeTa W ero BBINOJHEHHE, Omommorekn Simulink
(OJIOKM-MCTOYHUKN CHUTHAJIOB, OJIOKU-IPUEMHUKH CHUTHAJIOB, AaHAJOTOBbIE OJIOKH,
HEJMHEWHbIE OJOKW, JUCKPETHbIC OJOKH, OJIOKM MaTeMaTHYeCKUX OIepalui,
OubIMoTeKa MapIIPyTH3AIMK CUTHAJIOB), YCTAHOBKA MapaMeTpoB OJIOKOB, CIpaBOYHAs
CUCTEMA, IEMOHCTPAIIMOHHBIE TPUMEPHI.

3ansaTue Ne 2. O3HakoMJIeHHE ¢ TPOrpaMMHBIM nakeroM MultiSim. (6 1ac.)

O3HakoMIJICHHE C TIporpaMMHBIM TlaketoM MultiSim: uHTepdeiic monp3oBaTens
(maHenu WMHCTPYMEHTOB, pabodass 00JacTh, OHJIEMEHTBHl [UJIi CO3JIAaHUSA  CXEM,
U3MEpUTEIIbHbIE MHCTPYMEHTHI, OKHO pa3pabOTKH, TJI00AbHBIE HACTPOUKH, HACTPOUKH
JUCTa, TPOBOJHUK KOMIIOHEHTOB), OCHOBHBIE MPHUHIMIBI padoThl B makere MultiSim
(padota ¢ mpubopaMu: U3MEPEHUE TOKA W HAMPSHKEHUS, MOCTPOCHUE OCHUIIJIOTPAaMM U
rpa@uKoOB aMIUIMTYAHO-YaCTOTHBIX M (Da30-4aCTOTHBIX XapaKTEPUCTHK, TOUCK U
pa3MelleHue KOMIIOHEHTOB, M3MEHEHHE TlapaMeTpoB KOMIIOHEHTOB, pabora cC
byHkusamMu ananuza). MoaenupoBaHue 3JIeKTPOHHBIX ¢xeM B nakere MultiSim.

3ansaTue Ne 3. O3HakomiieHue ¢ nporpaMMHbIM nakerom LabVIEW. (6 gac.)

[Iporpamma LabVIEW: Bo3MoxkHOCTH, Ha3HaYeHUE, cpepa MpUMEHEHHUs, TTIOHSATHE



BUPTyaJbHOrO mpubopa, calT paszpaborumka. WuTepdeiic mnonp3oBarens (maHenu
MHCTPYMEHTOB, pabodas 00JacTb, 3JIEMEHTHI Ui CO3JaHUS CXEM, H3MEPUTENIbHBIC
UHCTPYMEHTBI, OKHO pa3pabOTKH, TJI00allbHbIe HACTPOWKH, HACTPOMKH JIHCTA,

IMPOBOJHUK KOMHOHeHTOB), OCHOBHBIC ITPUHIIUIIbI pa6OTBI B ITAKCTC.

VI. CTPYKTYPA, COAEP KAHUE, YHEBHO-METOJINYECKOE
OBECHEYEHUE CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIUXCS

PexoMeHIaum Mo caMmoCTOATEIbHOM PadoTe CTYAeHTOB

(54 gac.)

Y4eOHO-METOIMUECKOE 00ECIEYeHHE CaMOCTOATENbHON pPadOThl O0yYaroIIMUXCs
10 IUCUUILIMHE BKIIIOYAET B CEO:

- IJIaH-TpaUK BBINOJIHEHHUSI CAMOCTOSATEIbHONM PAaOOTHI MO AUCLMILIUHE, B TOM
YHClie IPUMEPHBbIE HOPMbI BPEMEHH Ha BBITIOJHEHHUE TI0 KXKAOMY 33aHHUIO;

- XapakTepHuCTHKa 3aJaHMi JJII CaMOCTOSITENIbHOM pPaldOThl 0O0ydYaromuxcsi U
METOUYECKIE PEKOMEH/IAINHY TI0 UX BBITTOJIHEHUIO;

- TpeOOBaHUs K MPEACTABICHUIO U OGOPMIICHHIO PE3yJIbTaTOB CaMOCTOSTEIBHON

paboTHI;

CamocrosiTennbHast  paboTa  ompenenseTcs Kak  WHAUBUIAyaJlbHAs, WA
KOJUICKTUBHAs YyuyeOHasi JeATEeIbHOCTh, OCYIIECTBIsieMas ©O€3 HEemoCpeaCTBEHHOTO
PYKOBOJICTBA TEeAarora, Ho Mo €ro 3aJaHusM M MoJ ero KoHtposuem. CamocToaTenbHas
paboTta — 9TO mMO3HaBaTelIbHAs ydeOHas ACSATENBHOCTh, KOT/A TIOCJIEA0BATEIbHOCTh
MBIIIJICHUS CTYJICHTA, €T0 YMCTBEHHBIX U MPAKTUYECKUX ONEpalvil U JeHCTBUN 3aBUCUT
U OompeJieNsieTcs caMuM CcTyJieHToM. CamocTrosiTenbHas paboTa CTyAeHTOB CIOCOOCTBYET
Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAaHHOCTH, TBOPYECKOTO
MOJIX0/1a K PEUICHUI0 Mpo0sieM y4eOHOro U mpodecCuOHaIbHOr0 YPOBHEH, UTO B UTOTE
MNPUBOJUT K PA3BUTUIO HAaBBIKA CAMOCTOSITEJILHOTO IUIAHHUPOBAHUS W peaIM3aluu
JEATEIIbHOCTH.

HCHBIO CaMOCTOSITEIIbHOM pa60T1>1 CTYACHTOB ABIIACTCA OBJIAACHUC



HEOOXOJUMBIMUA KOMIIETEHIIUSIMH TI0 CBOEMY HANpaBiICHUIO MOATOTOBKU, OIBITOM
TBOPYECKOU M UCCIEA0BATEIBCKON EATEIbHOCTH.

DopMBI CAaMOCTOSTENILHON PabOTHI CTYICHTOB:

- paboTa ¢ OCHOBHOM M JONOJHUTEIHHOM JHUTEpPaTypod, WHTEPHET-
pecypcamu;

- CaMOCTOSITEJIbHOE  O3HAKOMJIEHME  C  JICKHIMOHHBIM  MAaTEpHUAIIOM,
IPEJICTaBICHHBIM Ha DJJEKTPOHHBIX HOCHUTENAX, B OMOIMOTEKE 00pa30BaTEIbHOIO
YUPEKACHUS;

- HOAroToBKa pedepaTUBHBIX 0030pOB MCTOYHUKOB NEPHOJUYECKOMN IE€YaTH,
OIIOPHBIX KOHCIIEKTOB, 3apaHee ONPEAEICHHBIX IIPENOJaBaTEIEM;

- NOUCK HHPOpMalMU O TEME C MOCIEAYIOIIMM €€ NpPEICTaBICHUEM B
ayIUTOpUHU B opMe JTOKIIaz1a, Tpe3eHTAIUH;

- TOJTrOTOBKA K BBINOJHEHUIO ayAUTOPHBIX KOHTPOJIbHBIX PaldoT;

- BBINOJHEHUE JOMAIIHUX KOHTPOJBHBIX PadoT;

- BBINIOJIHEHHUE TECTOBBIX 3a/IaHUM, PEIICHHE 3a/1a4;

- COCTaBJIEHHE KPOCCBOPIOB, CXEM;

- MOATOTOBKA COOOILIEHUH K BBICTYIUIEHUIO HA CEMUHApE, KOH(PEPEHINH;

- 3amoJIHeHue pabouell TeTpaau;

- HalMCaHHe 3cce, KypcoBOM paboThI;

- MOATOTOBKA K JIEJIOBBIM U POJIEBBIM UI'PaM;

- COCTaBJICHUE PE3IOME;

- IIOATOTOBKA K 3a4€TaM H 3K3aMCHaM,

ApyTHuce BUABI ACATCIBHOCTH, OPIraHU3yCMbIC HW OCYHICCTBIIAACMBIC

00pa3zoBaTeIbLHBIM YUPEKICHUEM U OpraHaMU CTYJEHYECKOT0 CaMOYTpPaBJICHUS.

Inan-rpaduk BbINOJIHEHUS CAMOCTOSATEILHON Pad0ThI 0 TUCHUILIHHE

Ne  Bux camocTosiTeIbHOM padoThI lata/cpokn [[IpumepHbie | @opMa KOHTPOJIS
n/m BBINOJTHECHHUSI HOPMBI
BpeMeHHU Ha
BBIIIOJTHEHHE
1 3amaHust Ui CaMOCTOSTENBHOM paboThl K|1-18 Hemenst |6 4acoB 'Y cTHBIH onpoc
reMe 1, IpakTHYecKOMY 3aHATHIO 1.




2 3amaHusl Ui CaMOCTOSTENBHOM paboThl K|1-18 Hemenst |6 4acoB 'Y cTHBIHM onpoc
reMe 2, 1abopaTopHoii padore 1.

3 3amaHusi JUIS CaMOCTOSTENLHOM paboThl K|1-18 Hemenst |[6uacoB 'Y cTHBII onpoc
reMe 3, IPaKTHIECKOMY 3aHATHIO 2.

4 BamaHus UISI CaMOCTOATEIRHOW paboTer K|1-18 Hemens (6 yacoB 'Y cTHEII orpoc
reme 4, 1abopaTopHOii padote 2.

5 3amaHust Ui CaMOCTOSTENIBHOM paboThl K|1-18 Hemenst |6 4acoB 'Y cTHBII onpoc
reMe 5, IPaKTUIeCKOMY 3aHSTHIO 3

6 BamaHus UII  CaMOCTOSITEIBHOM pabore,1-18 Hemens (6 yacoB 'Y cTHBII orpoc
rema 6

7 3amaHus I CaMOCTOSITeNbHOU pabote,|l-18 Hemenst |6 4acoB 'Y cTHBII onpoc
rema 7

3 3amaHus K CaMOCTOATENBHOM paboTe, Tema 8(1-18 Henmenst |6 4acoB 'Y cTHBII onpoc

9 3amaHus K CaMOCTOSATENBHOM pabote, Tema 9|1-18 Henmenst |6 4acoB 'Y cTHBII onpoc
Hroro 18 wegens |54 waca

Tembl 111 CAMOCTOATEJIHLHOH PadOTHI

Tema 1. Beenenue B mogesupoBanue. (6 uac.)

Onpenenenus nmnpouecca MojenupoBaHusd. OmnpeneneHue Mojaend. Buabl
MOJICIUPOBaHusL: (Qu3nueckoe (ompenesieHne, MPUMEHEHUE, MPUHIIUI, JIeXKalluil B
OCHOBE JAHHOTO BHJIa MOJICTUPOBAHUS, HEOOXOJMMbBIC YCIOBUS JJIsi IPUMEHCHHS
JAHHOTO BHUJA MOJCJIUPOBAHUS, KpuTepuu mnojaobusi: uyucio HplooToHa, YuCIO
PeitHonpaca, umcno Hyccenbra, TOCTOMHCTBA W OrPpaHUYEHUS JAHHOTO BHUIA
MOJICTUPOBAHUs),  MMHUTAIlMOHHOE  MOJEIUpOBaHHME  (ONpEAeNICHHe,  yCIOBHS
NpUMEHEHUS, TpeOOBaHMS K MOJEIu mpolecca (DYHKIIMOHUPOBAHUSI CHUCTEMbI WU
oobekTa). lleam mopenmmpoBanus. KommbloTepHOE MOJEIMPOBAHUE: OIpeSIcHUE,
MPUMEHECHHUE, aHAJIUTUYECKOE M HMHUTAMOHHOE MOJCIMPOBAHUE, BO3MOXKHOCTH
JAHHOTO BHJIa MOJCIMPOBAHUS, OCHOBHBIC ATallbl KOMIBIOTEPHOTO MOJEIUPOBAHUS,
M3BECTHBIE aJITOPUTMbI KOMIIBIOTEPHOT'O MOACITUPOBAHMUSI.

MopenupoBaHue B MPUOOPOCTPOCHUU: POJIb MOJIeNield B Mpolecce pa3paboTKu
npuOOpOB, TPUMEPHI HCIOJIB30BAHMUSI MOJEIeH B TPHOOPOCTpOCHUH  (MOJENb
AIEKTPUUECKUX MPOIIECCOB B CXEME, MOJIENb MIEYaTHOM TIIaTh), IEPEXO0 OT (HU3UIECKUX
MoOJIeIell K MaTeMaTU4eCKuM, MHGOpMAaIlMOHHAs MOJeNib npubopa (COCTaBHBIE YaCTH,
CBSI3U MEXKAY HHUMH). OKCIEPUMEHTAIbHBIE HCCIEIOBAHUS B MOJEIUPOBAHUMU:

OIMpCACICHHUC U OTAllbl KOMIIBIOTCPHOI'O SKCIICPUMCHTA, INIaH 3KCIICPUMCHTA, IIPOBCPKA



MNpaBUJIBHOCTH IIOCTPOCHHUA MOJACIM C IMOMOHIbKO TCCTOBBIX AOAHHBIX, IIPOBCACHUC

9KCIICPUMCHTA, aHAJIN3 PE3YyJIbTATOB, IIPUHATHC peﬂleHI/Iﬁ.

Tema 2. MatemaTn4ueckoe MoaeiupoBaHue. (6 1ac.)

[TonaTne mareMarndeckoro mojenupoBaHus. OnpenesieHHe. AHAIOTUHA MEXIY
MEXaHMYECKUMHU W  DJICKTPUYECKUMHU  SIBJICHUSIMU: TPYKUHHBIM  MasTHUK U
AIEKTPUUECKUI  KOoJeOaTelbHbIH  KOHTYp, HMX  MaTeMaTH4eCKOe  OIKCaHHeE.
[IpencraBienre  mMaTeMaTH4ecKod  MoAenw.  JIOCTOMHCTBA M HEAOCTATKHU
MaTeMaTH4ecKoro mojaenupoBanus. Kiaccudukanys mMaTeMaTHueCKUX MOJENEH : Mo
dbakTopy BpeMeHHU, MO PeXUMy paboThl 00bEKTa, MO BUAY (YHKIIMOHAIBLHOM CBS3H,
dbopmansHbie/HePopMasibHbIe. BUbl METOIOB COCTABIICHUSI MAaTEMATUYECKUX MOJIEICH:
AKCIEPUMEHTAIbHO-CTATUCTUUECKHE, TOHATUE YEPHOrO SIIMKA, AaHAIUTHYECKUE,
KOMOMHUpOBaHHbIE, JOCTOMHCTBA M  HEJAOCTAaTKM  PACCMOTPEHHBIX  METOJOB.
CopepxaHue W 3Tanbl MaTEMaTHYECKOTO MOJEIMPOBAHUS: 00CIeIOBaHWE OOBEKTa
MOJEIUPOBAHUs, COJIEpkKATEIbHAsl MOCTAHOBKA 3aJa4d MOJICIMPOBAHUS, TEXHUUYECKOE
3aJlaHi€ Ha MPOEKTUPOBAHHE M pa3pabOTKy MOJIEIH, KOHIENTyallbHas IOCTAaHOBKA
3alaud  MOJICJIMPOBaHMs, MaTEeMaTHYeCKas T[OCTaHOBKA 3aJayd  MOJCIUPOBAHUSA,
OMepaTop MOJENH, PACHPOCTPAHEHHBIE THUIBI 3aJad, MPOBEPKU I KOHTPOJIS
MPAaBWIBHOCTH TMOJYYEHHOM CHCTEMbl MaTE€MaTUYECKUX COOTHOIIEHUU, BBIOOpD H
000CHOBaHHME BHIOOpA METO/AA pEIICHUs 3a7aud (AaHATUTUYCCKUE U AITOPUTMUUYECKUE
METO/Ibl), peajin3alis MaTeMaTUHYeCKOW MOJIeNId B BUAE MporpaMmmbl 1t OBM, stamnbl
npolecca CO3[aHusl MPOrpaMMHOTO OOecreyeHusl, MpoBepKa aJeKBATHOCTH MOJEIH
(menu, crmocoObl BHITIOJTHEHUS TPOBEPKH, BOIPOC O TOYHOCTU MOJCIUPOBAHUS, TPUIUHBI
HEaJIeKBaTHOCTU MOJEJIM, YCTpaHEHHWE HEaJeKBAaTHOCTU MOJEIH, MPaKTHYECKOe
UCIIOJIb30BAaHUE TIOCTPOCHHOM MOJENM W aHaJIU3 pPEe3yJIbTaTOB MOJCIUPOBAHUSA).
OnpeneneHue ageKBaTHOCTA MaTEMaTUYECKOU MoJIeNu (TOHSATHE aJIEKBATHOCTH MO/IEIH,
ONpeIeJICHUE al€KBaTHOCTH IIyTEM CPABHEHHMS 3HAUEHUH, MTOJTYUYECHHBIX B DKCIIEPUMEHTE
W 3HAYCHUH, pPACCUYUTAHHBIX C TIOMOIIBI0O MOJENH, (DAKTOPHI, BIHUSIONINEC Ha
a7ICKBaTHOCTU MOJIEJIHN).

Tema 3. [IporpamMMHbIe CpeacTBA IJIsI MATEMATHYECKOT0 MoaeiupoBaHus (6



qyac.)

O630p mporpammel Mathcad: kpaTkoe omnucaHue, caT MporpamMmbl, OCHOBHBIE
BO3MOXXHOCTH, HH(OPMAIIMOHHBIE PECypChl, pacuiupeHue (QYHKIMOHAIBHOCTH TSt
npudopoctpoenus (Electrical Engineering Library - snexTpoTexnuuyeckas 6ubanoreka,
Mechanical Engineering Library - 6ubnuorexka mammaoctpoenus). O030p MporpamMmmsl
Mathematica: kpaTkoe omucaHue, CalT MPOTPamMMbl, BO3MOXKHOCTU, PACHIMPEHUS
Mathematica a1 wucnonb3oBanus B wmojaenupoBanuu (AceFEM, Analog Insydes,
Mathematica Link for LabVIEW, MathModelica (SystemModeler), SchematicSolver),
uH(popmanmonHass mnojaep:xkka. O03op mnporpammel Maple: kpaTkoe omucaHue,
BO3MOXKHOCTH, CalT mnporpaMMmbl, HHGOpManuoHHas nojaepxka. CpaBHUTENIbHAS
XapaKTepUCTHKA TMPOTPAMMHBIX MakeToB. O3HAKOMIIEHHE C MPOTPAMMHBIM MaKETOM
Mathcad: onucanue untepdeiica: rimaBHoe okHO, OKHO Resource Center — pabota B
CIPaBOYHOM  cHCTEME, TMpPUMEpPbI, TIJIABHOE MEHIO, TaHeId HHCTPYMEHTOB:
«cTaHgapTHas, «HopMaTHPOBAHUEY, «KMATEMaTHKa». THIIbI TaHHBIX, CHAHTAKCHC S3bIKa
nakera Mathcad: ckansipbl, mpucBauBaHHe, PAH)XUPOBAHHBLIEC TMEPEMEHHBIC, TAOIUIIBI
BbIBOJIA, (hOpMaTUpOBaHWE TaONMWIl, TPUMEHEHHE pPAHKUPOBAHHBIX [EPEMEHHBIX,
KOMIUIEKCHBIE YHCTIa, BBOJ TeKCTa. BrruncnuTenbHble GyHKINH, (YHKIIUN TOCTPOCHUS
rpadukoB makera Mathcad: ¢opmynbl, noctpoenue rpadukoB, GyHKIUHA, MATPHUILHI,
BEKTOpbI, MAacCUBBI, YHCICHHOE JU(]PepeHMpoBaHUEe W WHTErpUpOBaHUE, (HalIbl
JAHHBIX, CUYMTHIBAHME JaHHBIX W3 (ailioB, 3amuch naHHbIX B (aitnbl. [Ipumepsr
MOJICJIMPOBaHUS d3JeKTpuueckux cxeM B Mathcad (pacuer »saexTpuueckoil uenu

NEPEMEHHOr0 TOKa, pacyeT MEePEXO0/IHBIX MPOLIECCOB B AJIEKTPUUECKON LIETIN).

Tema 4. O3HakomiieHMe ¢ NporpaMmMHbiM mnakerom Matlab (6 uac.), c
HCIO0JIb30BAHHEM METO/Aa AKTUBHOI0 00y4eHHs — JUCHYT HA 3aHATHH.

O630p mporpammHoro makera Matlab: kpaTtkoe ommcaHue, CalT MPOrPaMMBI,
ONMCAHUE $3blKa, NMPUMEHEHHE, BHU3yalM3allMsl NAHHBIX, OCHOBHBIE BO3MOYKHOCTH,
UH(GOPMAIIMOHHBIE PECYPCHI, pacUIMpeHue (PYHKIIMOHATHHOCTH C MOMOUIbI0 HAOOpOB
uHCTpyMeHTOB. MHTepdeiic monb3oBarens maketa Matlab: komaHIHOE OKHO, OKHO

Workspace Browser. OcHoBHbIe TIpuHIIUIIBI paboThl B makere Matlab. Tumbl gaHHBIX,



S3bIK TporpamMmmupoBanus makera Matlab. Berunciaurensusie GyHKIUH, (YHKIUHA
BU3YaJIM3alliy JaHHBIX, YUCICHHOE pEeIIeHnEe cucTeM AuddepeHInaIbHbIX ypaBHEHUH B
nakere Matlab. CnpaBounasi cuctema Matlab (Opay3ep, MOUCK, AEMOHCTPallMOHHBIC
npumepsl). MonenupoBanue B Simulink: onrcanue nporpammsl, paboTa ¢ IporpaMMoi,
npwioxkenuss Simulink s mogenupoBanus B mnpubopoctpoenun (DSP  Blockset,
SimPowerSystems, SimMechanics, Simscape), unTepdeiic mporpammbsl, CcO3qaHHUE
MojieNield, YCTaHOBKa MapaMeTpoOB pacyeTa M ero BbINoJiHeHue, oubmuoTeku Simulink
(OJOKM-UCTOYHUKHU CUTHAJIOB, OJIOKU-IPUEMHUKHA CUTHAJIOB, AHAJIOTOBBIE OJIOKH,
HEJIMHEWHbIE OJOKW, JUCKPETHbIC OJOKM, OJIOKM MaTeMaTH4YeCKUX OImepalui,
OubnMoTEeKa MaplIpyTU3allMU CUTHAJIOB), YCTAHOBKA IapaMeTpoB OJIOKOB, CIIpaBOYHAs
CUCTEMA, JIEMOHCTpALlMOHHbIE mNpumMepbl. MoaenupoBanue B SimPowerSystems:
OCOOCHHOCTH CO3JIaHUsl MOJeNie, umerouecs: OJOKA (MCTOYHUKH DIECKTPUUECKOMN
HHEPIHUH, FNEKTPOTEXHUUECKUE IJIEMEHTbI, U3MEPUTEIbHBIE M KOHTPOJIBHBIE YCTPOMCTBA,
YCTpPOMCTBAa CHJIOBOM DJIGKTPOHHMKH), YCTAHOBKA IapaMeTpoB OJIOKOB, CIIpaBOYHas
CUCTEMa, JIEMOHCTpPAllMOHHbIE MpuMepbl. [IprMepbl MoAETUpPOBaHUS SJIEKTPUUECKUX
cxeM B SimPowerSystems (Mogenb SIEKTPUUECKON IENMU MEPEMEHHOIO TOKa,

MOJIEJIMPOBAHUE MIEPEXOJAHBIX MPOLECCOB B AIEKTPUUECKON LIETIN).

Tema 5. IIporpammHble cpeacrBa i pPa3padoTKM U MOACJUPOBAHMSA
JJIEKTPOHHBIX cXeM. (6 4Yac.), ¢ MCIOJb30BAHUEM MeETO/a AKTHBHOIO O0Oy4YeHus: —
JAUCHYT HA 3aHATHHU

O0630p NpPOrpaMMHBIX MAKETOB [UIsi MOJIEIUPOBAHUS DJIEKTPOHHBIX CXEM.
[Iporpamma MultiSim: BO3MOXXHOCTH, Ha3zHaueHue, cdepa npumenenus. [Iporpamma
Electronics Workbench: ocHOBHbIE JOCTOMHCTBa Mporpammbl, Tpaduyueckue
BO3MOYKHOCTH, KOMIIOHEHTBI, MPOBEJIECHUE HKCIIEPUMEHTOB, aHAIM3 CXeM, paboTa ¢
IPOrpPaMMON, KOMIIOHEHTbl TporpamMmbl  (0a30Bble KOMIIOHEHTBI, HCTOYHUKH,
WHIUKATOPbl, HM3MEPUTENbHbIE NPUOOPHI, HMHCTPYMEHTBI, MOJICTUPOBAHUE CXEM).
[Tporpamma Proteus: BO3MOXXHOCTH, Ha3zHadeHHe, cepa MPUMEHEHUS, OCOOEHHOCTU
nporpaMMbl, rpa@uuecKkuil peaakTop NpUHOUNUATBHBIX cxeM ISIS, rpaduueckuit

penaktop neyatHbix miaat ARES. Ilporpamma PSpice: kpaTkuii 0630p, BO3MOXKHOCTH,



HazHadyeHue, (aitnel mporpammbl, coctaB cuctemMbl OrCAD. O3nakomiieHue ¢
nporpaMmMHbeIM naketoM MultiSim: uHTepdeiic monbp3zoBaTens (MaHeId UHCTPYMEHTOB,
pabouast 007aCTh, AMEMEHTHI ISl CO3JJaHMsI CXEM, U3MEPUTENbHBIE HHCTPYMEHTBI, OKHO
pa3pabOTKH, TI0OATbHBIE HACTPOWKH, HACTPOWKH JIMICTA, TPOBOAHUK KOMIIOHCHTOB),
OCHOBHBIC MPUHIUIBI paboThl B makere MultiSim (paGota ¢ mpubopamu: u3MepeHue
TOKa W HaIpPsHKEHUS, TTOCTPOCHUE OCIMIUIOrPaMM U TPa(UKOB aMIUTHTYIHO-9aCTOTHBIX
U ($a30-4aCTOTHBIX XapaKTEPUCTUK, MOWCK M pa3MelleHHEe KOMIIOHEHTOB, U3MEHEHHE
napamMeTpoB KOMIIOHEHTOB, pabora ¢ QyHKIMSIMH aHanu3a). MojaenupoBaHue

AIIEKTPOHHBIX cXeM B makeTe MultiSim.

Tema 6. IIporpaMmMHbIe cpeIcTBa AJsi KOMIBITEPHOIO MOJEJTUPOBAHUA M
aBTOMATH3HMPOBAHHOI0 NPOEKTHPOBAaHMA B mpudopocrpoenuu. (6 4ac.), ¢
HCIOJIb30BAHMEM METO/1a AKTUBHOI0 00y4YeHNsI — JUCIYT HA 3AaHATHH

O0630p TpOrpaMMHBIX MAaKETOB MJii KOMIBIOTEPHOTO MOJICJIUPOBAHUS U
aBTOMATU3UPOBAHHOTO MPOEKTUPOBaHUsA B mpubopocTpoeHuu. [Iporpamma LabVIEW:
BO3MOYKHOCTH, Ha3HaYeHUeE, chepa MpUMEHEHUs, MOHATUE BUPTYyaIbHOTO pHOOpa, CAUT
paspadotunka. IIporpamma AutoCAD: calit npousBoauTtelns, (QyHKIIMOHAIbHBIC
BO3MO>KHOCTH, CPEJICTBA pa3pabOTKU U aJalTalluy, CTIeHUaIN3uPOBaHHbIE TPUIIOKEHUS
Ha ocHOBe AutoCAD (AutoCAD Electrical, AutoCAD Ecscad, AutoCAD Mechanical,
CITIC monynb). CucteMbl aBTOMAaTU3MPOBAHHOTO MPOCKTUPOBAHMS TMEYATHBIX ILIAT.
[Iporpammusiii naket P-CAD: Ha3HaueHUE, BOBMOKHOCTH CUCTEMBI, OCHOBHBIE MOYJIU.
[Iporpammubiii maker Altium Designer: OoCHOBHbIE BO3MOXXHOCTU (PEIAKTOpP CXEM,
penakTop OMONMOTEK, CXEMHOE MOJEIUPOBAHHUE, PEIAKTOP TMEYaTHBIX IUIaT, paboTa C
TPEXMEPHBIMU  MOJETSIMHU, BO3MOXHOCTH MMIIOPTAa, BBIXOJHAS JIOKYMEHTALUS),
uHpopmanmonHass  nogjaepxkka. lIlouck, mnepepaboTka, cpeacTBa  MOJYyYEHHUS
uHpopmaruu, pabora B MIOOATHHBIX KOMIBIOTEPHBIX CETAX: MOWCK B ceTu MHTepHeT
(MO Ha3BaHUIO, IO PErMOHaM, KPYIHBIX YUYE€OHBIX 3aBE/ICHUN, PETHOHAIBHBIX CEPBEPOB,
NOMCKOBbIE cuCTeMBbI). [IpaBuiia BBINOJIHEHUS 3alPOCOB B IIOMCKOBBIX CHUCTEMAaX:
IIPOCTBIE 3AIIPOCHI, paCIIMPEHHBIN TOUCK. Pecypcesl MHTEpHET: «EnrHOE OKHO 1OCTYyIIa K

oOpa3oBaTeIbHBIM pecypcaM», HaydHas »dJekTpoHHas Oubnmoreka eLIBRARY,



3JIEKTPOHHO-OUOIMOTEUHbIE CUCTEMBI, CAalTHI KypHAJIOB, CAUTHI C ypOKaMu 1o paboTe B

IMPpOrpaMMHBIX ITAKCTAX, PAaCCMATPUBACMBIX B KYPCC.

Tema 7. O3HakomiieHHe ¢ MporpaMMHbIM HakeToM AutoCAD. (6 1ac.)

O3nakomiieHre ¢ mporpamMMHbIM TakeToM AutoCAD. Bo3mMoXHOCTH Takera:
CO3/IaHuE JABYX M TPEXMEPHBIX Mojienel u uepTexend. aTepdelic momp3oBatens: maHeIb
OBICTPOrO J0CTyNa, JIEHTa, CTpOKa COCTOSHUS, BHMJIOBas IaHEIb, KOMaHAHAs CTPOKa,
paboyee 1oJie, KOHTEKCTHOE MEHI0. OCHOBHBIEC MPUHLUIIBI PaOOTHI: BBOA KOMaH/, BBOJ
KOOpJIMHAT, OOBEKTHAsl TMpPUBS3KA, OOBEKTHOE OTCIECKUBAHHE, CETKA, IPOCMOTP
YepTeKel, OCHOBHbIE I'€OMETPUUYECKUE OOBEKTHI (TOUKA, OTPE30K, OKPYKHOCTh, Ayra,
NOJIUJIMHUS, MHOTOYTOJIbHUK, NPAMOYTOJIBHUK, KOJBIO, CIUIAH, 3JUMIC, 00JaKo),
pEIaKTUPOBaHUE OOBEKTOB, HAHECEHHE pa3MepoB, pabOTa C TEKCTOM, HAa3HAUYEHUE U
UCIIOJIb30BaHueE cioeB. TpéxmepHoe monenupoBanue B makere AutoCAD: TpexMepHsble
KOOPJIMHATHI, TPEXMEPHBIE MOJENH, KapKachl, TOBEPXHOCTH, TOCTPOECHUE CTAaHAAPTHBIX
TPEXMEPHBIX TeJl (Mapajuiesienunesa, KOHyC, HMIMHIP, chepa, TOp, KIUH, CO3/IaHue Tela
BBIJIABJIMBAHUEM JIBYXMEPHOIO OOBEKTa, CO3/IaHHWE Tela BpalleHHUEM JIBYMEPHOTO
00BEKTa BOKPYT OCHM), BU3yallU3allusi, MPOCMOTP TPEXMEPHBIX JTOKYMEHTOB, IPOCMOTP

TPEXMEPHBIX 0OBEKTOB, CO3/IaHNE OOBEKTOB CIIOKHOU (POPMBI.

Tema 8. O3HakoMiieHune ¢ mporpaMMHbIM naxketom P-CAD (6 uac.)

O3nakomiienre ¢ mporpaMMmHbiM naketom P-CAD: Bo3MoxHocTu. [Iporpammsi,
Bxoasume B nakeT P-CAD, ux naznadyenue: Schematic, PCB, Symbol Editor, Pattern
Editor, Executive. Hntepdeiic moms3oBatens mnporpamm mnakera P-CAD: (rmaBhHoe
MEHIO, WHCTPYMCHTAJIbHBIC TIaHENHW, pabodee TMOje MEHeIKepa TPOEKTa, CTpOoKa
COCTOSIHUS, CTaTyCHas cTpoka). OCHOBHBIC TPUHITUIIBI pa0OTHI B IpOorpaMmax makera P-
CAD: rpaduueckuii pemaktop cxem Schematic (3amyck mporpamMmbl, HadajdbHBIC
HACTPOWKH MPOrpaMMbl, CO3JaHHE MPUHLUIUAIBHBIX CXEM, MOJKIIOUYeHHEe OUOIMOTEK
KOMITOHEHTOB, pa3MeENIeHUE KOMITIOHEHTa, PEJaKTHPOBAHWE CBOWCTB KOMIIOHEHTA,
pa3MeIeHrne TMPOBOJHMUKA, pa3MEIIEHUE JIMHUHU, DPa3MEIIEHUE TEKCTa, MOJATOTOBKA

HpHHHHHHaHLHOﬁ CX€Mbl K II€YaTH, q)OpMI/IpOBaHI/Ie CITMCKa CO€I[PIH€HPII>1 JJIA



COCTaBJICHHON MPUHIMIHNAIBHOIN cXeMbl), rpaduueckuil pegakrop neyaTHsix miat PCB
(3amycK MporpaMMbl, HayalbHblE HACTPOMKM MPOrpaMMbl, Ha3HAYEHHE CJIOEB,
HacTpoOlka MapaMeTpoB OTOOpa)K€HUs, MOJKIIOYEHUE OHOIMOTEK KOMIIOHEHTOB,
UMIIOPT CIKMCKA COCAMHEHUM, MPUHIIUIBI U AJITOPUTMBI TPACCUPOBKHU MMEUYATHOW ILIATHI,
COo3JaHMEe KOHTypa TMEYaTHOM IIaThl, py4YHas TPACCUPOBKA, HHTEPAKTUBHASA
TPacCUpPOBKa, aBTOMATUYECKasi TPACCUPOBKA, MOATOTOBKA UepTEka MEYaTHOM MIIAThl K
BBIBOJYy Ha IieuyaTh), rpaduyeckuil penakrop cumBoiioB Symbol Editor (3amyck
MpOrpaMMbl, HACTpPOWKa MapamMeTpoB, CO3JaHUE CHMBOJIA, CO3JaHUE CHUMBOJA C
nomonisio Symbol Wizard), rpaduueckuii penaktop mocagounsix mecT Pattern Editor
(HacTpolika perakTopa, MpoIEecC CO3/IaHus MOCaTOUYHOI0 MECTa, CBOMCTBA KOHTAKTHOM
IJIOIIAKH, CO3/JaHHE MOCAJOYHOTO MECTa KOMIIOHEHTa ¢ ImoMoipio Pattern Wizard),
MeHemkep OumOmmorek Library Library Executive (monsitue o Oubnuorekax u
koMrioHeHTax B P-CAD, nmpuHIMIIBI pabOThl ¢ MEHEKEPOM, UHCTPYMEHTAJIbHAS TTAaHEJb

peaaKkTopa, CO3/JaHue OJJHOPOIHBIX U HEOTHOPOHBIX KOMIIOHEHTOR).

Tema 9. O3nakomiienne ¢ nporpaMmmMubIM nakerom KOMITAC-3D. (6 uac.)

Bosmoxnoctu KOMITAC-3D: TBepaOTENBHOE MOAETUPOBAHUE, IPOECKTUPOBAHNE
W3JIETUIA U3 JIMCTOBOIO Marepuana, IPOEKTUPOBAHUE C IPUMEHEHHUEM CIIOKHBIX
NOBEpPXHOCTEH, (opMUpOBaHME BJIEKTPOHHOM Mojenu u3aenuid. MuHTtepdeiic
nonb3oBatenst KOMIIAC-3D: mnaHens ymnpaBlIeHHs, OKHO JIOKYMEHTA, JI€PEBO
MOCTPOEHHS, CTPOKA COOOIICHHM, CTpPOKa COCTOSIHMSI, KOMITAKTHAsI MaHeNb, MacIITad u
BpanieHue u3zoopaxkenus. OcHoBHble npuHLUNBl padoTel B makere KOMIIAC-3D:
CO3/laHue JCKM3a, maHenb «l'‘eomeTpusi», omepaluu MO CO3JAaHUI0 00BEMa,
napamMeTpuuecKuii  pexxXum  paboThl, MapaMeTpUYecKHUe  CBOMCTBA  MOJIENH,
MHCTPpYMEHTAJIbHAS MaHenb napamerpusannu. Co3znanue mozaeneit B makere KOMITAC-
3D: co3nanue 00beMHOM MOJIEIH, OCHOBHBIE MOHSITHS TBEPIOTEILHOTO MOJIETUPOBAHUS
B KOMIIAC-3D, »5cku3bl, onepanuvu, BCIOMOTAaTEIbHAS TE€OMETPHUS, DJIEMEHTHI
TBEPAOTEIBHON  T€OMETPUYECKOM  MOJenu, co3daHue COOPOYHOTO  YepTexa,
dbopMooOpasyromume onepanuy, napaMeTpuuecKue CBONCTBA AETalH, pPeJaKTUPOBAHUE

MOJIeJIM, CEpPBHUCHBIE BO3MOXXHOCTH, OOMEH HH(OpMaluend C APYyruMU CHCTEMAaMH,



uH(GOpPMaIlMOHHAS TTO/JIEPKKA.

VII. KOHTPOJIb JOCTWXEHUSA IEJIEN KYPCA

Ne Kontposnp | Kox unankaropa
n/n yemble JAOCTHIKEHHUsI PesyabTaTsl 00y4eHus Ouenounpie cpencrsa —
MoayJau/ KOMIIEeTeHIHH HAUMEHOBAHHE
pasneael / . IPOMEKYTOY
TEMbI Texylunn Had
AUCUMIIIHH KOHTPOJIb
BI aTrrecranus
1 3anstue 1, | YK-1 3HaeT HOBbIC HAy4YHbIE YO-1
npakTrdeck | CriocobeH Pe3yNbTaThI IO BEIOpaHHOM cobecenoBaHne
ue paboThl, | OCYLIECTBIAThH TEeMaTHKE Hay4HbIX / ycTHBIH ompoc
71a00PaTOPH | KPUTUYCCKHIA HCCJIEIOBAHUI
ple pPabOTHl | aHAIU3 YMeeT npaBUIBHO CTaBUTh I1P-6
poOIEMHBIX 3aJla4y¥ 10 BRIOpAaHHOU nmaboparopHas
cuTyaunui Ha | TeMaTHKe, BEIOUpATH ISt pabora
OCHOBE HCCIIEI0BaHNS HEOOXOAMMBIE BOIIPOCHI K
CHCTEMHOI'0 METOJIbI, OLIEHUBATh 3a4eTy
MoJIX0/1a, 3HAYUMOCTh PE3yJIbTaTOB C
BbIpaOaTHIBATh TOYKH 3pEHUS X
CTpPaTErHIo PE3yIBTATUBHOCTH U
JNEeNCTBUH IIPUMEHUMOCTH
Bnageet naBpIKaMu T1P-7
MIPUMEHEHUS BEIOpaHHBIX KOHCHIEKT
METOZOB K PEIIECHHIO HAyYHbIX
3a/1a4
IK-1 3HaeT KJIacCU4YecKue u YO-1
CriocoOHOCTE K | COBPEMEHHBIE METOJIBI PeIlleHHsT | coOecepoBaHue
MIPOBEIEHHIO 3aJa4 10 BHIOPAaHHOM TeMaTHKeE / ycTHBIN onpoc
MATEHTHBIX Hay4YHBIX HCCIIeIOBaHUM
UCCIIEIOBAHUM U | YMeeT OCyIeCTBIsTh 0TOOD, I1P-6
pabor Mo | CHUCTEMAaTH3aluIo, AaHATN3 U naboparopHas
00paboTKe U | OIIEHKY COBPEMEHHBIX pabota BOMPOCH K
AHAH3Y HAYHO- JOCTHIKEHHH TS PEIIeHHS sauery
TEXHUYECKOU [TOCTABJICHHBIX 3314
uHQOpPMaM ¥ | BiameeT HaBBIKAMHE T1P-7
pPE3yIbTAaTOB KPUTUYECKON OLICHKHU KOHCIIEKT
HCCIICI0BaHUI MOJTYYCHHBIX PE3yIbTAaTOB JJIA
000CHOBaHUS BEIOOpA
ONTHMAJIbHON CTpaTeruu
pEIIeHNs UCCIIEA0BATENIbCKUX U
MIPAKTHYECKUX 33124
TIK -2 3HaeT crocoObl MPeACTaBICHHS YO-1
CriocobHOCTB K Hay4YHOI WHPOpPMAaLUH IPU cobecenoBaHNe
BBIOOpY OCYILECTBICHUU / yCTHBII ompoc
ONTHMAJIBHOTO aKaJeMHUYECKOHN U BOIIPOCHI K
MeTOoJa U npodeccuoHaTbHON 3a4ery
paspaboTke KOMMYHHUKAITIH
porpamMmm YMeeT npeAcTaBiIsiTh U I1P-6 1-58
9KCICPUMEHTAIb | 00CYKIaTh HOBBIC TOCTHKEHHS nabopatopHas
HBIX U Hay4YHBIE Pe3yIbTAThl B pabora
UCCJIeI0BaHUH, pamMKax Hay4YHO-TEMaTHYECKUX




TOTOB K KOH(pepeHIn i
MIPOBEACHUIO
HACIBITAaHUH C Bnaneet HaBbIKaMU MOATOTOBKU I1P-7
BBIOOpPOM JOKJIAZIOB U BHICTYIUIEHUH Ha KOHCTIEKT
TEXHUYECKUX Hay4YHO-TEMaTHYECKUX
CPEICTB U KOH(DEPECHIIUAX
00paboTKOMH
pE3yJIbTaTOB
3anstue 2, | YK-1 3HaeT HOBBIE Hay4HbIE YO-1 BOIIPOCHI K
npaktrueckn| CriocobeH pe3yNbTaThl IO BEIOpaHHOM cobecemoBaHme 3a4eTy
€ paboTHl, OCYIIECTBIISTh TEMaTHKE Hay9IHBIX / yCTHBIH ompoc
nabopaTopH | KpUTUYECKUI HCCIE0BAHUMN
pie paboThl | aHAIH3 YMeeT npaBUIbHO CTaBUTh [1P-6
MPOOIIEMHBIX 3aJla4¥ 10 BRIOpAaHHOU nabopatopHas
cuTyaunui Ha | TeMaTHKe, BEIOUpATH ISt pabora
OCHOBE HCCIIeI0BaHUsT HEOOXOMbIE
CHUCTEMHOTO METOJIbI, OLIEHUBATh
MoJIX0/1a, 3HAYUMOCTH PE3YJIbTATOB C
BbIpaOaTHIBATh TOYKH 3pEHUS UX
CTPaTEeruro PEe3yIBTaTUBHOCTH U
JeUCTBUIA [IPUMEHUMOCTH
Bunaneer HaBbIKaMu I1P-7
MIPUMEHEHUS BHIOPAHHBIX KOHCHEKT
METOJIOB K PEIICHHUIO HAYIHBIX
3aa4
IK-1 3HaeT KJIacCUYecKue U YO-1 BOITPOCHI K
Crioco6HOCTB K COBpEMEHHbIE METOIBI pellieHnst | cobecelloBaHue 3a4eTy
MIPOBEICHUIO 3aJ1a4 110 BHIOPAaHHOW TEMaTHKe / yCTHBIH ompoc
MATEHTHBIX HayYHBIX MCCIIEIOBAaHUM
MCCIICJIOBAHUI 1 VMeeT oCcynecTBIsTh 0TOOD, I1P-6
pabot 1o CHUCTEMAaTH3aLMIO, aHATTN3 U naboparopHas
00paboTke u OIIEHKY COBPEMEHHBIX pabora
aHaJIM3y Hay4IHO- JOCTHKEHUH JIIISL PEIICHHS
TEXHUYECKOU [IOCTaBJICHHBIX 3314
vH(opManuy 1 Brnaneer HaBbIKamMu I1P-7
Ppe3yJIbTaTOB KpHTquCKoﬁ<3ueHKH KOHCIIEKT
HCCIIE/IOBAaHUI MOJTYYCHHBIX PE3yIbTAaTOB JJIA
obocHOBaHUS BEIOOPA
ONTUMABHON CTpaTeTuu
pEILIeHNs] UCCIEA0BATENBCKUX H
MIPAKTHYECKUX 33124
TIK -2 3HaeT cocoObI IPEICTaBICHHUS YO-1
CriocoOHOCT, K | Hay4yHOH MH(pOpPMAaLUU MPH cobece0BaHNE
BEIOOPY OCYIIIECTBICHUN / ycTHBIN ompoc
OTITHMATBHOTO aKaJeMHYEeCKON U
MeToJ1a u | npodeccroHaTbHOR
pa3paboTke KOMMYHHKAITIH
MporpaMmm YMeeT npeacTaBisiTh U I1P-6 BOTPOCHI K
PKCIIEPUMEHTAIbH 00CyXJ]aTh HOBBIE TOCTIDKEHUS nabopaTopHas sauery
bIX MCCIICNOBAHUM, | W HaydHbBIC PE3yJIbTAThI B pabora
TOTOB K | paMKax HayYHO-TEMaTUYCCKHX
[TPOBEICHHIO KoH(pepeHIUH
MCTIBITaHNH C | BrnageeT HaBBIKAMM IMOATOTOBKHU IIP-7
BEIOOpOM JIOKJIAJIOB U BHICTYIUICHUH Ha KOHCHEKT
[TCXHUYCCKUX Hay4YHO-TEMaTHYCCKHUX
CPEICTB U | KoH(EPEHIHIX

oOpaboTkor




PE3yIbTaTOB

3ansaTue 3,
MPaKTUICCKU
€ paboThl,
nabopaTopH
bIe pabOTHI

YK-1 3HaeT HOBbIE Hay4HbIE YO-1
Cnocoben pe3yNbTaThl IO BEIOpaHHOM cobecemoBaHme
OCYIIIECTBIIATh TEeMaTUKE Hay4YHBIX / ycTHBIH ompoc
KPUTUYECKUN HCCIIEJOBAHUN
aHain3 YMeeT nmpaBuibHO CTaBUTh [1P-6
MPOOJIEMHBIX 3a/1a9 110 BEIOPaHHON maboparopHas
CUTyaui Ha | TeMaTHKe, BEIOUpATH IS pabora
OCHOBE HCCIIeI0BaHNsI HEOOXOMMBbIE BOIPOCHI K
CHCTEMHOI'0 METOJIbI, OLIEHUBATh 3a4eTy
noaxona, 3HAYUMOCTb PE3YIbTAaTOB C
BbIpaOaTHIBAThH TOYKH 3pEHHS UX
CTPaTErHIo Pe3yIbTaTUBHOCTH U
JEUCTBUIA IPUMEHUMOCTH
Bnaneet naBpIkaMu I1P-7
MIPUMEHEHUS BHIOPAHHBIX KOHCHEKT
METOZOB K PEIIECHHIO HAyYHbIX
3ajgad
IK-1 3HaeT KJIaccU4YecKue u YO-1
CrniocoOHOCTB K COBpEMEHHbBIE METOIBI pellieHns1 | cobecelloBaHue
MIPOBEACHUIO 3aJ1a4 10 BHIOPAaHHOW TEMATHKe / yCTHBIH ompoc
MaTEHTHBIX Hay4HbIX UCCIICIOBaHUH
MCCIICZIOBAHUI 1 VMeeT ocyecTBIsATh 0TOOD, I1P-6
pabor no CHUCTEMAaTH3aLMIO, aHATIN3 U naboparopHas
00paboTke u OIIEHKY COBPEMEHHBIX pabora BOTIPOCHI K
aHAH3Y HAYYHO- JOCTYDKEHHUHN JIJIsl peLIeHNUs sauery
TEXHUYECKOU [IOCTaBJICHHBIX 3314
MHpOpMALH 1 Biiazeer HaBbIKamMu I1p-7
pe3yJIbTaTOB KPUTUYECKOU OLICHKHU KOHCITEKT
MCCIIe/IOBaHUH MOJTYYCHHBIX PE3yIbTAaTOB JJIs
000CHOBaHUS BEIOOpA
ONITUMAJILHOH CTpaTeruu
peLIEHHS UCCTIeI0BATEIBCKUX U
MIPaKTHYECKUX 33/1a4
[IK -2 3HaeT CrocoObl MPEICTABICHUS YO-1
CrniocoOHOCTB K Hay4YHOH MHpOpPMaLUK PU cobecei0BaHNE
BEIOODY OCYIIECTBICHUN / ycTHBIHN ompoc
ONITHMATBHOTO aKaJeMHYECKON U
MeTOoJ1a ! npodeccuoHaNbHON
pas3paboTke KOMMYHHKALUU
porpamm YMeer npeacTaBiaTh U I1P-6
OKCIIEPUMEHTAIBH | 00CYXJaTh HOBBIE JOCTIKEHUS nmaboparopHas BOIIPOCHI K
bIX UCCIICIOBAHUM, | W HAay4HBIC PE3yJIbTATHI B pabora 3a4eTy
TOTOB K paMKax Hay4YHO-TEeMaTHYECKHX
IIPOBEIEHUIO KoH(pepeHunit
UCIIBITAHUH C Biageet HaBBIKAMH IMOATOTOBKH T1P-7
BBIOOPOM JOKJIaJIOB U BBICTYIUICHHH Ha KOHCIEKT
TCXHUYCCKHUX Hay4YHO-TEMAaTHYECKUX
CPCICTB U KOH(EPEHIIHUIX
00paboTKoi
pe3yIbTaToB

VIII. CHUCOK YUYEBHOM JJUTEPATYPHI U HHOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI




OcHoBHas JuTEpaTypa

1. IMopmues, C.B. KomnbiorepHoe MojenupoBaHue (HU3NISCKUX TMPOIECCOB B
maketre MATLAB. + CD. — CII6.: «Jlawe», 2011.— 727 c.
http://e.lanbook.com/view/book/650/.

2. Ilecrepkmn, A.H. Cucrema MOIETMPOBAaHUS U  HCCICAOBAHHS
paauosneKTpoHHbIX ycTporctB Multisim 10. — M.: "IMK IIpecc", 2012.— 360 c.
http://e.lanbook.com/view/book/3022/.

3. Tabunynun, B.M. Tpexmepnoe moxaenupoBanue B AutoCAD 2013. — M. :
"IIMK IIpecc", 2012.— 252 c. http://e.lanbook.com/view/book/9127/.

4. weaxonos, B.II. MATLAB R2007/2008/2009 nns panuoun:keHepo. — M. :
"IIMK IIpecc", 2010.— 975 c. http://e.lanbook.com/view/book/1180/.

5. UnTtepaktuBHbie cuctembl Scilab, Matlab, Mathcad [OnextponHbiii pecypc]:

yueoHoe mocooue/ WM.E. Ilmemuuckas [ np.].— DIEKTPOH. TEKCTOBBIC IaHHBIC.—
Kazansb: Kazanckwuit HAIIMOHAJBbHBIA  MCCIEIOBATCIHCKUM  TEXHOJIOTHYECKHUU
YHUBEPCUTET, 2014.— 195 c.— Pexum JNOCTyMa:

http://www.iprbookshop.ru/62173.html.— 3bC «IPRbooks»

JlonoiHUTEIbHAS JIUTEepaTypa

l. I'ymepoB A.M. Ilaker Mathcad. Teopus u mnpaxtuka. Yacts .
WNurterpupoBannas Marematruueckass cucrema MathCad [Dnextponsslii  pecypc]:
yueOHoe nocodue/ I'ymepoB A.M., XonogHoB B.A.— DneKTpOH. TEKCTOBBIE TaHHBIE.—
Kazaun: Kazaunckuit HallMOHAJIbHBIN HUCCIIEeI0BATEIILCKUN TEXHOJOTUYECKUN
YHUBEPCHUTET, 2013.— 111 c.— Pexum JOCTYIIA:
http://www.iprbookshop.ru/64232.html.— 9bC «IPRbooks»

2. Pemenune nmxenepHsix 3a1a4 B makete MathCAD [DnekTpoHHBIH pecypc]:
yaeOHoe mocodue/ F0.E. BockoOOMHUKOB [U 1p.].— DJIEKTPOH. TEKCTOBBIC TaHHBIC.—

HoBocubupck: HoBocuOMpCKU  TOCYAapCTBEHHBIM  apXUTEKTYPHO-CTPOUTEIbHBIN


http://e.lanbook.com/view/book/650/
http://e.lanbook.com/view/book/3022/
http://e.lanbook.com/view/book/9127/
http://e.lanbook.com/view/book/1180/

yauBepcuter (Cuberpun), OBC ACB, 2013.— 121 c.— Pexum gocryna:
http://www.iprbookshop.ru/68838.html.— 3BC «IPRbooks» 3. ITepcoBa M.T.
CoBpeMeHHbIE KOMITBIOTEPHBIC TEXHOJIOTHH [ DJIEKTPOHHBIA PEeCypC|: KOHCIIEKT JICKITAN/
ITepcoBa M.I"., Conoseituuk FO.I'., JlomHukoB I1.A.— DneKTpOH. TEKCTOBBIE TaHHbBIE.—
HoBocubupck: HoBocubupckuii rocy1apcTBEHHBIM TEXHUYECKHUM yHUBEpCHUTET, 2014.—
80 c.— Pexum nocrtymna: http://www.iprbookshop.ru/45025.html.— 3BC «IPRbooks»

4. Bocko6oitnukoB FO.E. Beluuciaenuss u mporpaMMuUpoOBaHHE B TIAKeTe
MathCAD Prime 2.0 [OnexkTpoHHBIi pecypc]: yuebHoe mocobue/ Bockoborinukos 0.E.,
3anopoxHbiil A.D.— DneKkTpoH. TeKCToBbIE TaHHble.— HoBocubupck: HoBocuOupckmii
roCyJapCTBEHHBIA apXUTEKTYpHO-cTpouTeNbHbIN yHuBepcuteT (Cubctpun), 36C ACB,
2013.— 197 c¢.— Pexum poctyna: http:// www.iprbookshop.ru/68760.html.— 3BbC
«IPRbooks»

5. 3unoBbeB, [I. B. OcnoBsl mnpoektupoBanuss B KOMIIAC-3D vl17.
[IpakTueckoe pykKoBOACTBO MO ocBoeHnto mnporpammbl KOMIIAC-3D v17 B
KpaTtyaiiime cpoku : pykoBojictBo / 1. B. 3unoBseB; noxa pegakiuend M. . AzanoBa. —
2-e m3n. — Mocksa: JIMK Ilpecc, 2019. — 232 ¢. — ISBN 978-5-97060-679-7. —
Texcr : anexkTpoHHbIN /  JlaHb: 35eKTpoHHO-OMOMMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/112931 (mara ob6pamenus: 02.03.2021). — Pexum mocryma:
JUISl aBTOPU3. MOJIB30BaTENEN

6. Metonpl ontumu3anuu B mnpumepax B makere MathCad 15. Yacts 11
[DnexTponHbIl pecypc]: yuebnoe mocobue/ C.B. PwikoB [u np.].— DnexTpoH.
tekcToBbie HaHHbie.— CII6.: Yauepcuter UTMO, 2016.— 178 ¢.— Pexum gocryma:

http://www.iprbookshop.ru/67287.html.— 3bC «IPRbooks»

Ilepeyenb nHPOPMALTMOHHBIX TEXHOJIOTHH

¥ IPOrPaMMHOI0 00ecrnevdeHus

[IporpamMmmHoe obecnieueHue:
1. Mathcad 2001 wiu HOBeE,

2. Matlab 7 niu HOBee,



LabView 2012 unu HOBee,
Mathematica,

Maple,

MultiSim,

KOMIIAC-3D,

P-CAD,

AutoCAD.

o e N kW

Ilepedyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTu «AHTEepHeT»

1. Tepéxun B.B. MopenupoBanne B cucteme MATLAB. Yacts 1. OcHOBBI
pabotsl B MATLAB: ITpaktuueckoe nocooue. - HoBoky3uenk: Ky3baccy3uznar, 2004.
- 242 c.: http://window.edu.ru/resource/192/56192/files/nkfil 2.pdf.

2. Tepéxun B.B. OcnoBbl moaenupoBanus B MATLAB. Yacte 2. Simulink:
Yuebnoe nocobue. - HoBokysuenk: PUO HOU KemI'VY, 2004. - 304 c.:
http://window.edu.ru/resource/199/56199/files/nkfi19.pdf.

3. KopobGeiinukoB A.I'. Pa3zpaboTka W aHanu3 MaTeMaTUYeCKUX MoOJeNeld C
ucnoibp3oBanneM MATLAB u MAPLE: VYVue6noe nocobue. - CII0: CIIoI'Y UTMO,
2010. -145 c.: http://window.edu.ru/resource/424/70424/files/itmo456.pdf.

4. Muponosckuit JILA., TlerpoBa K.IO. Beegenne B MATLAB: VYueOnoe
rocobue. - CII0.: I'YAII 2006. - 164 c.:

http://window.edu.ru/resource/955/44955/files/Mironovskiy_ Petroval.pdf,

http://window.edu.ru/resource/955/44955/files/Mironovskiy Petrova2.pdf,
http://window.edu.ru/resource/955/44955/files/Mironovskiy Petrova3.pdf.

5. MenbsnukoB B.I'., IBanoB C.E., MenbnukoB ['.11. KomneroTepHbie TEXHOJIOTHT
B MEXaHWKe MpuOOpHBIX cuctem: YuebHoe mocobue / Ilom pemakmuein B.I.
MeabnukoBa. - CI16.: CIToI'Y U'TMO, 2006. - 127 c.:

http://window.edu.ru/resource/581/41581/files/itmo180.pdf.

6. PomanoB, Bb.H. Pagmorexmmueckme 1emu u curHanel. HMccnemoBaHue

PaIMOTEXHUYECKUX YCTPONCTB M CUTHAJIOB B cpene Multisim: cOOpHHUK J1a00paTOPHBIX


http://window.edu.ru/resource/192/56192/files/nkfi12.pdf
http://window.edu.ru/resource/199/56199/files/nkfi19.pdf
http://window.edu.ru/resource/424/70424/files/itmo456.pdf
http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova1.pdf
http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova2.pdf
http://window.edu.ru/resource/955/44955/files/Mironovskiy_Petrova3.pdf
http://window.edu.ru/resource/581/41581/files/itmo180.pdf

pabot / b.H. Pomanos. - Yaesaosck: Yal'TV, 2012. - 34 c.:
http://window.edu.ru/resource/298/77298/files/ulstu2012-124.pdf.

7. lToxunsko A.®. KommekcHoe npoektupoBanue y3noB POC ¢ ucnosib30BaHrEM
CAIIP PCAD B cucremax 3D wmomemupoBanuss (KOMITAC 3D, SolidWorks):
Metonundeckue ykazanus . - YabssHoBcK: Yl TV, 2009. - 40 c.:

http://window.edu.ru/resource/222/65222/tiles/147.pdf.

8. Bupeoypoku KOMIIAC-3D. Yepuenue i Bcex. bnor AnHbl BecenoBoi,
Texunueckuit koemxk wuMm. C. U, Mocuna TyabCKOro rocyaapCTBEHHOTO

yHuBepcuTteTa: http://veselowa.ru/.

9. YuebHoe mocobue «OcHoBbl mpoekTupoBanus B cucteme KOMITAC-3Dy.
TamMOOBCKHUIA TOCYAapPCTBEHHBI TEXHUUECKUN YHUBEPCUTET:

http://www.170514.tstu.ru/izdan/kompas3d/.

10. Ypoxku AutoCAD:

http://sapr-journal.ru/uroki-autocad/uroki-autocad/.

11. Ypoxu KOMITAC-3D:

http://sapr-journal.ru/category/uroki-kompas-3d/.

12. Ypoku Altium Designer 14:

http://sapr-journal.ru/uroki-altium-designer-14/.

13. JIutepaTtypa no padote B Altium Designer:

http://www.rodnik.ru/product/sapt/literature/altium_designer/index.php.

14. boukoB A.JI. TpexmepHoe MoaenupoBanue B cucteMe Kommnac-3D
(mpakTuueckoe pykoBoactBo). - CII16.: CIIOI'Y UTMO, 2007. - 84 c.
http://window.edu.ru/resource/586/41586/files/itmo185.pdf.

15. Kypnan Eda Express:
http://www.rodnik.ru/product/sapr/literature/edaexpress/index.php.

16. OcuoBbl pabotet ¢ CAIIP P-CAD 2006: meroanueckuwe yKa3aHUS IS
CTYJICHTOB JHEBHOM U 3aouyHOH ¢opM o0OyueHus HampapieHus 6.050901 -
«Pamgnorexauka» / CeBHTY; coct. A.I'. baganos, C.H. IlonmuBkun. — CeBacTONOJb:
N3n-Bo CesHTY, 2012. — 63 c.:

http://sevntu.com.ua/jspui/bitstream/123456789/6309/1/d120094.pdf.



http://window.edu.ru/resource/298/77298/files/ulstu2012-124.pdf
http://window.edu.ru/resource/222/65222/files/147.pdf
http://veselowa.ru/
http://www.170514.tstu.ru/izdan/kompas3d/
http://sapr-journal.ru/uroki-autocad/uroki-autocad/
http://sapr-journal.ru/category/uroki-kompas-3d/
http://sapr-journal.ru/uroki-altium-designer-14/
http://www.rodnik.ru/product/sapr/literature/altium_designer/index.php
http://window.edu.ru/resource/586/41586/files/itmo185.pdf
http://www.rodnik.ru/product/sapr/literature/edaexpress/index.php
http://sevntu.com.ua/jspui/bitstream/123456789/6309/1/d120094.pdf

17. Hayuno-texundeckuii xypHan "[Ipudopoctpoenue": http://pribor.ifmo.ru/.

18. O6yuaromre Matepuaisl o padore B mporpammuom nakere KOMITAC:

http://kompas.ru/publications/video/.

Ilepeyenb HGOPMANHMOHHBIX TEXHOJIOTHII M POTPAMMHOI0 0OecreyeHmst

[IporpammHoe oOecniedeHue, JOCTYNMHOE CTylaeHTaMm Jyisi BeimojgHeHuss BKP,
KYpPCOBBIX NIPOEKTOB M paboOT, a TakKe BCE BHJIbI KOHTPOJBHBIX 3aJlaHUN, U TIPU

OpraHM3alMH CAMOCTOSATENBHON padOTHI:

MecTo pacnonoxenusllepedeHs mporpaMMHOro odecrneyeHus
KOMNbLIOTEPHOH TEXHUKH, HA
KOTOPOM YCTaHOBJIEHO
MPOorpaMMHoOe obecnevyeHmue,
KOJH4YeCTBO pabo4ynx MecT
KommbroTepHblii knace kadeapsl— Microsoft Office Professional Plus 2016 — o¢ucHbI maker,
NprOOPOCTPOCHHUS, BKIIIOYAIONIMK ~ MporpaMMHOe  obecniedeHne Uit paboThl ¢
Ayn. E628, pa3IMYHBIMA TUNAMH JOKYMEHTOB (TEKCTaM¥, DIIEKTPOHHBIMH
Ha 20 yenoBek, oOLIel MI0IAAbIoTa0 uIaMuy, 0a3aMK JaHHBIX U 1P.);
90 kB.M. — 7Zip 9.20 - cBoOOnHBIA (HAHIIOBBIA apXWBaTOP C BBICOKOM
CTETIEHBIO CXKATHUS IaHHBIX;
— ABBYY FineReader 11 - mporpamma [uisi ONTHYECKOTO

[pacrio3HaBaHUs! CUMBOJIOB;

— Elcut 6.3 Student - mporpamMma Ui TPOBEJEHHS HHXCHEPHOTO
AaHanmM3a M JIBYMEPHOTO MOJEIMPOBAHMS METOJOM KOHEYHBIX
snemenToB (MKD);

— Adobe Acrobat XI Pro — maker mporpamm Ui CO3JaHUS H
MPOCMOTpa ANMEKTPOHHBIX myOukauuii B popmare PDF;

— AutoCAD Electrical 2015 Language Pack — English - TpéxmepHas
CUCTEMA aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS U YEPUECHMUS;

— CoreIDRAW Graphics Suite X7 (64-Bit) - rpaduueckuii
[peaKTop;

— MATLAB R2016a - maker npuKiIaJHbIX MIPOrpaMM AJsl pELIEHHs
3a7a4  TEXHUYECKUX  BBIUUCICHHMHM W OJHOUMEHHBIA  SA3BIK
MPOrpaMMUPOBAHUS, UCIIOIB3yEMBII B 3TOM MAKETE;

— CAIIP (Cucrema aBTOMaTH3UPOBAHHOTO MPOEKTHPOBAHMSA) -
ABTOMATH3MPOBAaHHAS CHCTEMa, pealn3yromas WHPOPMaIMOHHYIO
[TEXHOJIOTHIO BBINOJIHEHHSI (DYHKIUH MPOSKTHPOBAHUSL.

METOINYECKHE YKA3ZAHUS 110 OCBOEHHUIO JUCIIUITJIMHBI

PaGounm yueOHBIM TUTAHOM MPEAYCMOTPEHO 36 4acOB MPAKTUYECKUX 3aHATHH, 18

4acoB J1JaOOpaTOpHBIX padboT, 54 yaca caMocToATeNbHON paboThl 110 Kaxk10My 3aHSATHIO


http://pribor.ifmo.ru/
http://kompas.ru/publications/video/

MPEYCMOTPEHO BBINOJIHEHHUE OIPEACICHHOIO 33JaHHsl C IPEIOCTABIECHUEM OTYETA,
coobmienus, pedepara, 1100 Mpe3eHTAIIMU Ha 3aJJaHHYIO TEMY.

Ha npakthdeckux 3aHATHSX TIpenojaBaresib JaéT METOJUKH pPacueToB
MPOEKTUPYEMBIX TPUOOPOB H cucTeM. Bo BTOpoil 4YacTu 3aHATUS CTyACHTaM
npeajiaraeTcsi padoTaTh CaMOCTOSATEIbHO, BBITIOIHSS YMCIIEHHBIE pacyeThl MAPaMETPOB U
XapaKkTepUCTUK MPOEKTUPYEMBIX MpUOOpoB U cucTteM. [IpenogaBarenb KOHTPOIUPYET
paboTy CTYAEHTOB, OTBEYAET HAa BO3HHUKAIOIIME BOMPOCHI, MOJICKA3bIBAET XOA U METOJ]
peweHus. Eciyu moly4eHHBIX B ayJIUTOPUU 3HAHUI OKaXXETCS HEJOCTATOYHO, CTYIECHT
MOKET CAMOCTOSITEIBHO MMOBTOPHO MPOYECTh JEKLUUIO WK COOTBETCTBYIOLIEE MOCOOUE,
MPOCMOTPETH MPAKTUKYM C pa300paHHBIMU MPUMEPAMHU.

BrinmonHenne paboT Ha NPAKTUUECKUX 3aHATHUSIX CIOCOOCTBYET MOBBIIICHUIO
creriein  (opmupoBanus npodeccuoHanbHbiX KommetreHiui: IIK-1 W TIK-2,
CIIOCOOHOCTBIO HCIIOJIb30BAaTh COBPEMEHHBIE IPOTPAMMHBIE CPEJICTBA IMOJATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOW  JIOKYMEHTAIlUU; [IK-2  rOTOBHOCTBIO K
MaTEMaTUYECKOMY MOJICITUPOBAHUIO MPOIECCOB M OOBEKTOB MPUOOPOCTPOCHUS U X
UCCIIEIOBaHUIO Ha 0a3e CTaHJApPTHBIX MAKETOB aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS
U CaMOCTOSITEJIBHO pa3pab0TaHHBIX MPOrPAaMMHBIX MPOTYKTOB.

[Ipy wW3yuyeHUM JUCHUIUIMHBI CleAyeT OoOpaTUTh 0co0Ooe BHHUMaHHE Ha
Ha3HA4YEHUE, COCTAB U MPUHITUIIBI paOOTHI MPUOOPOB, alapaToOB, CUCTEM U KOMILJIEKCOB,
WX OCHOBHBIE TEXHMYECKHE XAPAKTEPUCTUKH M OCOOCHHOCTH SKCIUTyaTalliu; a TaKKe
nevicteytomue ['OCTel m ap. HOPMATUBHYIO JOKYMEHTALMIO, PErIAMEHTUPYIOUIYIO
OCHOBHBIE TpEOOBaHMs K pa3zpabarbiBaeMbIM MpubopaM U cucteMaM. [Ipu moaroroBke
3aHATHSM C TPUMEHEHHEM METOJI0OB AaKTUBHOTO OOY4YeHHUs CTYICHTY CIEIyeT
3a0J1arOBPEMEHHO B34Th 3aJIaHUsl Y TIperoaBarelis (Ha MepBOM 3aHSITHH ), 03HAKOMHUTHCS
C TEeMOH W TOATOTOBUTH MPE3CHTAlNI0, CHOopMyIupoBaTh MPOOJIEMHBIE BOMPOCHI,
COCTaBUTh TJIOCCapuid, HamucaTh pedepaT MO 3aMHTEPECOBABIICH WX TeME WIH

BBITIOJIHUTD JIPYTOM BUJ PaOOTHI.

YcnemHoe 0CBOEHHE NUCHUIUIMHBI MPEANOoJiaraeT akKTHUBHYIO pabOTy CTYJIEHTOB

Ha BCEX 3aHATHUSAX ayJUTOPHON (HOPMBI: JIEKIMIX, MPAKTUKaX, TaOOpaTOPHBIX paboTax,



BBITIOJTHEHHE AaTTECTAllMOHHBIX MeponpusTuii. B mpoliecce u3ydeHUs: AUCHUTLIAHBI
CTYJICHTY HEOOXOJIMMO OPUEHTUPOBATHCS HA MOATOTOBKY K MPAKTHUUYECKUM 3aHATHUSIM U
BEITIOJTHEHHE JTA0OPaTOPHBIX PadoT.

OcBoeHne MUCIUTIINHBI «ABTOMATH3alNS MPOSKTUPOBAHUS M JW3alWH MPUOOPOB
U CHUCTEM» TIpelIojaraeT pPEUTUHTOBYIO CHUCTEMY OIICHKHM 3HAaHMU CTYJEHTOB U
IpeaycCMaTpuBaeT CO CTOPOHBI IMPENOoJaBaTeNid TEKYIIMH KOHTPOJb 3a IMOCEHICHHEM
CTYJICHTAMU 3aHSTHI, MOATOTOBKON M BBIMIOJIHEHHMEM BCEX MNPAKTUYECKUX 3aJaHHM,
BBITIOJIHEHUEM BCEX BHUJIOB CAMOCTOSITENILHON paOOTHI.

[TIpomexxyTouHOM aTTecTanuen 11(0) JTUACIHUILINHE «ABTOMaTH3ALUS
MPOCKTUPOBAHUS U TU3ANH MPUOOPOB U CUCTEM» SIBIISIETCS 3aUeT.

[IpucTynuTh K OCBOCHHMIO JTUCHMIUIMHBI CJIEAyeT HE3aMEIJUTEIbHO B CaMOM
Hayajge ydeOHoro cemMectpa. PexkoMeHayeTcsi HU3Yy4UTb CTPYKTYpY W OCHOBHBIC
nosioxkeHus: PaGoueit mporpamMmbl TucUHUIUIMHBL. OOpaTuTh BHUMAHHE, YTO KpPOME
ayIUTOPHOM pabOTHI IJIAHUPYETCS CAMOCTOSTENIbHAsI paboTa, UTOTH KOTOPOH BIIUSIIOT Ha
OKOHYATEIBHYIO0 OIICHKY II0 MTOraM OCBOCHMs Y4eOHOW IucHUIUIMHBL. Bce 3amanus
(ayIUTOpHBIE M CAMOCTOSITENIbHBIE) HEOOXOJIMMO BBITIOJHATH W TPEAOCTABIATH Ha
OIICHKY B COOTBETCTBUU C IPAPUKOM.

B mporiecce uzydeHus marepuanaoB y4eOHOTo Kypca MpeaiaraloTcs ClIeaylone
dbopMbl  palbOT: MpaKTUYECKUE 3aHATHS, JabopaTopHbie palOThl, 3adaHus s
CaMOCTOSATEILHOM pabOTHI.

Ilpakmuueckue 3anwsamusi aKIEHTUPOBAHBI Ha HaWOoJiee TPUHIIUIHAIBHBIX H
npoOJIEeMHBIX BOMPOCAX Kypca U MPHU3BaHbl CTUMYJIUPOBATH BHIPAOOTKY MPAKTHUYECKUX
YMEHUM.

Oco60 3HauuMoN g MpPOodEeCCUOHAIBHOM IMOJATOTOBKUA CTYACHTOB SIBIISCTCS
camocmoamenvHas paboma 1o Kypcy. B xozme 3Toil pabOThl CTYIEHTHI OTOMpAIOT
HEOOXOMMMBIA MaTepHasl MO0 HM3y4yaeMOMY BOIPOCY W aHAIM3HpYyIT ero. CTyaeHTam
HEO0OXOJAMMO O3HAKOMHUTHCSI C OCHOBHBIMHU HMCTOYHUKAMH, 0€3 KOTOPBIX HEBO3MOMXHO
TIOJTHOIIEHHOE TIOHUMAaHHEe MPOOJIeMaTHKH Kypca.

OcBoeHne Kypca CHOCOOCTBYeT pa3BUTHIO HABBHIKOB OOOCHOBAaHHBIX U

CaMOCTOSATCIBHBIX OICHOK (I)aKTOB u KOHHGHHI’Iﬁ. HOC—)TOMy BO BCEX (bopMax KOHTPOJIA



3HaHWW, OCOOEHHO TpM CJaye 3adera, BHUMaHHE oOOpamlaercs Ha MOHUMaHUE
npoOeMaTUKU Kypca, Ha YMEHHE NMPAKTUYECKH MPUMEHSTh 3HAHUS U JeJIaTh BHIBOJIBI.

PaGora ¢ Jmreparypoil. PekomMeHayeTcs  HMCHONB30BaTh  Pa3JIMYHbBIC
BO3MOXKHOCTH paboThl C JauTepaTypoii: ¢(oHAbl HaydHoil Oubnuorekun [IBOY wu
anekTpoHHble Oubnmoreku (http://www.dvfu.ru/library/), a Ttakke HmOCTymHBIE ISt
UCTIOJIb30BaHUS APyTUe HAyYHO-OMOTUOTEUHbIE CUCTEMBI.

IloaroroBka k 3auvery. K cpade 3adera pomyckaiorcs oOywaromiuecs,
BBITIOJIHUBIIIME BCE 3aJaHusl (IIPAKTUYECKHE, CAMOCTOSITENIbHBIE), MPETyCMOTPEHHBIC
y4eOHOM mporpaMMoi JUCHUIUIMHBI, TOCETUBIINE HE MeHee 85% ayAUTOPHBIX 3aHSITH.

CTyaeHT cuuTaeTcsl aTTeCTOBAHHBIM IO JUCIUIUIMHE MPHU YCIOBUU BBIMOTHEHUS
BCEX BHUJOB TEKYIIETO KOHTPOJS M CAMOCTOSTENbHOW palOThI, MPEITyCMOTPEHHBIX
y4eOHOH POrpaMMON.

[lkana oueHuBaHUs CHOPMUPOBAHHOCTH OOPA30BATEIBHBIX PE3YJIbTATOB 10

JTUCLUUIUIMHE MpeicTaBieHa B poHe oneHouHbIX cpeacts (POC).

Bomnpocsl k 3auery

1. MoaenupoBaHue B mpruOOPOCTPOCHUH: POJIb MOJIEIEH B IIpoIiecce pa3paboTKu
npuOOPOB, MPUMEPHI UCIIOIB30BAHUS MOENIEH B MPUOOPOCTPOEHUH (MOJIETH
AIIEKTPUYECKHUX MPOLIECCOB B CXEME, MOJEIb IIEYaTHOM MJIaThl), IEPeXoa OT PU3NIECKUX
MoJieNiel K MaTeMaTH4eCKUM, HH(POPMallMOHHAs MOJENb MpruOopa (COCTaBHBIEC YaCTH,
CBSI3U MEXJ1y HUMHU).

2. MonenupoBanue B mpudbopoctpoeHuu OnpenaeneHue Moaeau. Buibt
MOJEIUPOBaHUs: (PU3NUECKOE MOJICTUPOBAHNE, UMUTALIUOHHOE MOJIEIUPOBAHKE,
npuMmeHenue. Heo6xoanmple yciaoBUs sl IPUMEHEHHs! TaHHOTO BHJ1a MOJICIMPOBAHMUS,
Kputepuu noaooust: yuciao HetotoHa, unucio PeliHomnbzca, uncio Hyccenbra,
JOCTOMHCTBA U OTPAaHUYEHUS JAHHOTO BUAA MOJEIHPOBAHUA,

3. KoMnbploTepHOE MOAEIUPOBAHUE: OINPEAEIICHNE, IPUMEHEHNE, AHATUTUYECKOE
U MMUTALMOHHOE MOJIETMPOBaHUE, BO3MOXHOCTU JIaHHOTO BHJAa MOJEIUPOBAHUS,
OCHOBHBIE  JTamlbl  KOMIIBIOTEPHOIO  MOJEJIHMPOBAHUSA, HW3BECTHBIE  AJITOPUTMBI

KOMIIBIOTECPHOI'O MOJACTIUPOBAHMAA.



4. DKcriepUMEHTAIbHBIE UCCIIEIOBAHUS B MOJCIUPOBAHUN: ONPEICICHUE U ITAIbI
KOMIIBIOTEPHOTO  JKCIIEPUMEHTA, IUIAH SKCIEPUMEHTa, TMPOBEpPKA MPABUIBHOCTH
MMOCTPOCHHUSI MOJEIW C IOMOIIBI0 TECTOBBIX JAHHBIX, MPOBEICHUE HKCIEPUMEHTA,
aHaJIN3 PE3YJIbTATOB, IIPUHITUE PEIICHUMU.

5. IlonaTne MaTeMaTH4YECKOTO MoJieTupoBanusd. OnpeaeneHre. AHAIOTUA MEXITY
MEXAHUYECKMMH M DJICKTPUYECKHUMHU  SIBJICHUSMHU: TNPYKUHHBIA  MASTHUK U
AIEKTPUUYECKUHN KoJieOaTeIbHbIN KOHTYP, MX MaTeMaTHYECKOE OIHUCaHUE.

6. IlpencraBieHue wmaremMaTUueCcKOM Mojenu. JlOCTOMHCTBA M HEAOCTaTKH
MaTeMaTH4ecKoro mojaenupoBanus. Kiaccudukanys mMaTeMaTHueCKUX MOJENeH : 1o
dbakTopy BpEMEHH, MO PEKUMY pabOThl 00BEKTa, MO BUIY (YHKIIMOHAIBHOM CBSI3H,
(dopmaiibHbIe/HE(DOpPMATIbHBIE.

7. Buabl METOOOB COCTABICHUS MATEMATUYECKUX MOJEIICH: YKCIEPUMEHTAIBLHO-
CTaTUCTUYECKHE, TIIOHATHE YEPHOro SAIIHWKA, aHaJUTUYEeCKHe, KOMOMHUPOBAHHEIE,
JIOCTOMHCTBA M HEJOCTATKN PACCMOTPEHHBIX METOJIOB.

8. ConepxaHhe W JTallbl MaTEMAaTHYECKOTO MOJICTUPOBAHUS: OOCIEIOBAHUE
o0beKTa MOJCIMPOBAHUS, COJEpKaTe/IbHAs TMOCTAaHOBKA 3aJauyd MOJCIIMPOBAHMS,
TEXHUUYECKOE 3a/laHME Ha MPOCKTUPOBAHHUE M Pa3pabOTKy MOJIENH, KOHIENTyalbHas
MOCTAHOBKA  3aJayd  MOJICJIMPOBAHUS, MaTeMaTU4YeCKas TMOCTAHOBKA  3aJayu
MOJICJIMPOBAHUS, ONEPATOP MOJEJH, PACHPOCTPAHCHHBIE THUIIBI 3a7ay, MPOBEPKHU IJIs
KOHTPOJISI MPAaBWJILHOCTH TOJIYYCHHOU CHCTEMbI MATEMAaTHYECKUX COOTHOIIICHUI, BHIOOD
1 000CHOBaHHUE BHIOOpA METOJ1a pEIISHUS 3aaun

9. Peanuzanusi MareMaTH4eCKOM MOJAENM B BUAE IporpamMmsbl st 9BM, stambl
mporiecca CO3JaHus TPOrPaMMHOTO OOECIICUCHHMS, TNPOBEPKA aJeKBATHOCTH MOJCIH
(1enu, crnocoObl BBITIOIHEHUS POBEPKH, BOITPOC O TOYHOCTH MOJACIUPOBAHUS, TPUUUHBI
HEAJICKBATHOCTH MOJEJIM, YCTPAaHEHHE HEAJCKBATHOCTU MO, MPAKTUYECKOE
MCIIOJIb30BaHUE MTOCTPOCHHON MOJIENIA U aHAJIU3 PE3YJIbTATOB MOJICTUPOBAHUS ).

10. OmpeneneHue  aJeKBaTHOCTH  MaTEMaTUYECKOWM  Mojenu  (TIOHSTHE
aICKBATHOCTU MOJEIHU, ONPEACICHUE aJICKBaTHOCTH IIyTEM CpPAaBHEHUsS 3HA4YCHUM,
MOJYYEHHBIX B OKCIIEPUMEHTE W 3HAYEHUW, PACCUMTAHHBIX C IOMOIIBIO MOJEINH,

q)aKTOpBI, BJIMAIOIINEC HA aACKBATHOCTH MOI[CJ'II/I).



11. Tlporpammbl Mathematica: kpaTkoe omHcCaHHe, CaUT MPOrPaMMBI,
BO3MOXKHOCTH, pacuiMpeHuss Mathematica ans ucnonb3oBaHHMsT B MOJEIMPOBAHUU
(AceFEM, Analog Insydes, Mathematica Link for LabVIEW, MathModelica
(SystemModeler), SchematicSolver), nundopmannonnas nogaepxka. O630p MporpaMmbl
Maple: kpaTkoe omnucaHue, BO3MOXHOCTH, CaWT MporpamMmbl, HH(POpPMALMOHHAS
NOJJIEPKKA.

12. Ilporpammuslii naker Mathcad: onucanue unTepdeiica: riiaBHOE OKHO, OKHO
Resource Center — pabota B CIpaBOYHOW cHUCTEME, MIPUMEPHI, TJIaBHOE MEHIO, MaHEIH
WHCTPYMEHTOB: «CTaHJApTHas», «(HOpMaTHPOBAHHUE», «MATEMATHKa». THMBI JAHHBIX,
CHUHTAaKCHC s3blka makera Mathcad: ckanspel, nOpucBavBaHHE, pPaHXUPOBAHHbBIC
nepeMeHHble,  TaOJWIbl  BBIBOAA,  (OpMAaTHpOBaHWE  TaOJWL,  NPUMEHEHHUE
pPaHKUPOBAHHBIX MTEPEMEHHBIX, KOMIUIEKCHBIC YHCIIa, BBOJ TEKCTA.

13. Beruncnutenbhple (QyHKIUH, (QYHKOUM TOCTPOCHUSA TIpaUKOB IaKeTa
Mathcad: ¢opmyibl, noctpoenue rpadukoB, QyHKIUU, MATPULIbI, BEKTOPHI, MACCHUBBI,
yucleHHOe AU(QPEepeHInpOBaHUEe U HHTErpUpOBaHUE, (aillibl JaHHBIX, CUUTHIBAHUE
JAaHHBIX U3 (pailioB, 3aMUCh JAaHHBIX B (halJIbI.

14. Tlporpammubiii maker Matlab: kpaTkoe omnucanue, calT TPOrpamMmbl,
ONKCaHUE $3bIKa, MPUMEHEHHE, BHU3yalu3allds JaHHBIX, OCHOBHBIE BO3MOKHOCTH,
UHGOPMAIIMOHHBIE PECYPCHI, paclIMpeHre (PYHKIIMOHATHHOCTH C MOMOIIbI0 HAaOOpOB
UHCTPYMEHTOB.

15. UuTepdetic monws3oBarens maketa Matlab: komannnoe okHo, okHo Workspace
Browser. OcHoBHbIE NpUHIUIB paboThl B makere Matlab. Tunbl JaHHBIX, S3BIK
nmporpaMmMupoBanus makera Matlab.

16. MonenupoBanue B Simulink: onucanue nporpaMmmsl, padoTa ¢ IpOrpaMMoi,
npuioxeHuss Simulink st MoaenpoBanust B pruOOPOCTPOCHHUHU.

17. OG30p mHpOrpaMMHBIX MAKETOB JJSI MOJICIUPOBAHUSA JJIEKTPOHHBIX CXEM.
[Tporpamma MultiSim: Bo3MOXXHOCTH, Ha3HAaYeHUE, chepa MpUMEHEHUS.

18. Ilporpamma Electronics Workbench: ocHOBHBIE AOCTOMHCTBa MPOrPaMMBI,
rpaduueckue BO3MOKHOCTH, KOMIIOHEHTBI, TPOBEICHUE IKCIEPUMEHTOB, aHAITU3 CXEM,

paboTta ¢ mporpaMMoii, KOMIOHEHTbI TporpamMmsbl (0a30Bble KOMIIOHEHThI, UCTOYHHKH,



UHIUKATOPBI, U3MEPUTEIbHbIE TPUOOPHI, UHCTPYMEHTHI, MOJEIUPOBAHUE CXEM).

19. IIporpamma Proteus: BO3MOXHOCTH, Ha3HaueHue, cdepa NpPUMEHEHUS,
OCOOCHHOCTH TPOTpaMMBbl, TpapUUecKHil peaakTop NpUHIUNHAIbHBIX cxeMm [SIS,
rpaduueckuit penakrop nevyatneix wiat ARES.

20. IIporpammubiii mnaker MultiSim: wuHTepdeiic mnonp3oBarens (maHeH
UHCTPYMEHTOB, pabouas 00JacTh, 3JIEMEHTHI AJI1 CO3JAHHUS CXEM, H3MEPHUTEIbHBIC
WHCTPYMEHTBI, OKHO pa3palbOTKH, TIJ100aibHble HACTPOMKH, HACTPOWKH JIHUCTAa,
MIPOBOJTHUK KOMIIOHEHTOB), OCHOBHBIE TTPUHIIUIIBI pabOThI B makere MultiSim.

21. MonenupoBaHue IEKTPOHHBIX cxeM B makeTe MultiSim.

22. IlporpaMMHBIi MakeT [  KOMIBIOTEPHOTO  MOJEIMPOBAaHHA U
aBTOMAaTU3UPOBAHHOIO MPOEKTHPOBaHUA B NpuoOopoctpoeHuu. IIporpamma LabVIEW:
BO3MOKHOCTH, Ha3HAUE€HHE, cPpepa MPUMEHEHHUs, TOHATHE BUPTYaJIbHOTO Iprlopa.

23. Ilporpamma AutoCAD: caiit mnpousBoguTens, (GyHKIIMOHAJIbHBIC
BO3MOYKHOCTH, CPEICTBA Pa3padOTKU U aJanTalyy, CIeHHAIU3UPOBaAHHbIE TPUIIOKEHUS
Ha ocHoBe AutoCAD

24. CucremMbl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS IE€YATHBIX  ILIAT.
[Iporpammusiil naket P-CAD: Ha3HaueHne, BO3MOKHOCTH CUCTEMBI, OCHOBHBIE MOAYJIN.

25. Ilporpammsl, Bxosnime B naket P-CAD, ux Hasnauenue: Schematic, PCB,
Symbol Editor, Pattern Editor, Executive. Uutepdeiic monp3oBarens mporpamm makeTa
P-CAD: (rnmaBHOE MEHIO, WHCTPYMEHTAJIbHBIC TaHENHW, pabouee ToJie MEHEeIKepa
IIPOEKTa, CTPOKA COCTOSIHMS, CTaTyCHAsl CTPOKA).

26. OcHOBHbIE MPUHIUIIBI paOOThl B mporpammax nakera P-CAD: rpaduueckuit
penaktop cxem Schematic: 3amyck mporpammbl, HadajldbHbIE HACTPOMKH HPOrPaMMBI,
CO3JaHHe NPHUHIMIHAIBHBIX CXEM, TMOAKIIOYEHHEe OuOIMOTEK KOMIIOHEHTOB,
pa3MelleHne KOMIIOHEHTa, PeIaKTUPOBAHNE CBOWCTB KOMIIOHEHTA.

27. OcHOBHBIE TIPUHIUIIBEI paboThl B mporpammax makera P-CAD: pa3mernieHue
MPOBOJIHUKA, pa3MEIICHUE JUHUU, Pa3MElIEHUEe TeKCTa, MOJArOTOBKA MPUHIUIUAIBLHOM
CXeMbl K 1me4atd, (OPMUPOBAHME CHHCKA COCAMHEHHWH JJs  COCTaBJICHHOMN
NPUHLUIUATBHON CcXeMbl), Tpadudeckuil pemaktop mnedaTHbix miaT PCB (3amyck

nporpamMmbl, HaA4aJIbHBIC HaCTpOfIKI/I IIporpamMmbl, Ha3HA4YCHHUC CJIOCB, HaCTpOﬁKa



napaMeTpoB OTOOpaKeHMsI, MOAKIIOYCHHE OMOIMOTEK KOMIIOHEHTOB, UMIOPT CIHUCKa
COeIMHEHUN

28. I'paduueckuii pemakrop cumBoioB Symbol Editor (3amyck mporpamMmel,
HACTpOIiKa mapaMeTpoB, CO3JaHHE CHMBOJA, CO3[JaHHE CHMBOJA C MOMOIIbI0 Symbol
Wizard) (HacTpoiika penakTopa, MpoLEcC CO3AAHMUSA IOCATOYHOTO MECTa, CBOMCTBA
KOHTaKTHOM IUIOIIAIKH, CO3/IaHHE MMOCAaJOYHOI0 MECTa KOMIIOHEHTA ¢ MOMOoUIbI0 Pattern
Wizard),

29. Menemxkep oubnuorek Library Library Executive (monsarue o 6ubinoTrexax u
koMmnoHeHTax B P-CAD, npuHIumbl paboThl ¢ MEHEKEPOM, HHCTPYMEHTAIbHAS TIaHEIb
penaxkTopa, Co3aHue OAHOPOIHBIX U HEOTHOPOJAHBIX KOMIIOHEHTOB).

30. Bosmoxsnoctn =~ KOMITIAC-3D:  TBepmoTenpHOE  MOJEIHPOBAHHE,
IPOECKTUPOBAHNUE U3/EIUN U3 JINCTOBOTO MaTepuaia, MPOCKTUPOBAHUE C MPUMEHEHHEM
CJIO’KHBIX ITOBEPXHOCTEN, (POPMUPOBAHUE SJIEKTPOHHON MOJENN U3IETHH.

31. Wnrepdeiic mnonszoBarenss KOMIIAC-3D: mnaHens ymnpaBieHUs, OKHO
JIOKYMEHTA, JIEPEBO MOCTPOCHUS, CTPOKa COOOLIECHHUM, CTPOKA COCTOSIHUS, KOMITAaKTHAs
naHesb, MaclITad u BpalleHre n300paxKeHusl.

32. OcHoBuble npuHuumbl padotsl B nakere KOMIIAC-3D: co3ganue 3cku3a,
naHenb «l'eomMeTpusi», omnepanuu IO CO3/JaHHI0 00beMa, MapaMEeTPUUYECKUN PEeXUM
paboThl, MapaMeTpUUYECKUE  CBOMCTBA  MOJENIM, HWHCTPYMEHTAJbHAs  MaHENb
napameTpHu3aluu.

33. Co3nmanne mogneneii B makere KOMIIAC-3D: co3manue oObEeMHON MOJEIH,
CEpBUCHBIE  BO3MOXKHOCTHM, OOMEH HUH(opManued ¢ JpPYyrUMU  CHUCTEMaMHU,
nH(pOpMAaITMOHHAS TOJIEPIKKA.

34. OcHOBHBIE TOHATHA TBepAOTENbHOro wmoxaenupoanuss B KOMIIAC-3D,
ACKU3bI, OINEpalyy, BCIOMOTraTeldbHAsi TEeOMETPHs, JJIEMEHThl  TBEPIAOTEIbHON
F€OMETPHUYECKON MOJICIIH.

35. Cosznanne cOopo4yHOro ueprexa, (opMoOOpasyrolue  Omepanu,
napamMeTpUYECKHe CBOMCTBA JIeTalu, peaakTupoBanue mojaenu B nakere KOMITAC-3D?

36. CepBucHbIE BO3MOXHOCTH, OOMEH HH(pOpMalHeil C APYTUMHU CUCTEMaMH,

nHpopmarmonHas noaaepxkka B nmakere KOMITAC-3D



IX.

JUCHUILIAHBI

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

VYueOHbIe 3aHATHSA IO AUCHUIITIMHC IIPOBOJATCA B IIOMCIICHHAX, OCHAIICHHBLIX

COOTBCTCTBYIHOIIIUM 060py,ZIOBaHI/ICM " IIpOorpaMMHBIM 00eCIICUCHHUEM.

[lepeyerr  MaTepHATBbHO-TEXHUYECKOTO W MPOTPAMMHOTO  OOeCIeueHUs
AUCHUIIIIMHBI IIPUBCICH B Ta6JII/I]_IC.
HanmenoBanue OCHaIlIEHHOCTb [lepeuenn
CHEIHAIbHBIX CIEI[MAIbHBIX TOMEIIEHUIN U TOMEIIEHU I ITUIIEH3UOHHOT O
[TOMEIICHUI U1l CAMOCTOSITENIbHOU paboThl [IPOIPAMMHOI0
MOMEIEHU I oOecrieueHusl.
ISt
CaMOCTOSITENILHOM
a00ThI
Mynbstumeauiinele  [mpoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1Microsoft Office 365,
Ay IUTOPUU E625,920x1 200 (16:10) PT-DZ110XE Panasonic; skpanMicrosoft Teams,
E629 316x500 cm, 16:10 ¢ »1. mpuBojgoM; KperieHueMicrosoft Visio,
HacteHHo-niotonouHoe Elpro Large Electrol Projecta;MathCad  Education
npodeccuonansuas KK-manens 47", 500 Kn/m2, FullUniversety Edition,
HD M4716CCBA LG; noacucrema BueoncTouyHuKoBAUtoCAD, 7-Zip,
mokymeHnT-kamepa CP355AF Avervision; moacucremaScilab,
BUJICOKOMMYTAIIMH; MOJCUCTEMA ayJTHOKOMMYTAIUA U]
3BYKOYCHIICHUS; MoJIcUucTEMAa UHTEPaKTUBHOTO
yrpasieHusi; OecnpoBoansie  JIBC — obecneuensr
cucteMoil Ha Oa3e Touek nocryna 802.11a/b/g/n 2x2
MIMO(2SS)
KoMmmbroTepHbIi Monoonok HP ProOme 400 All-in-One 19,5Microsoft Office 365,
kinacc, Aya. E628  [(1600x900), Core 13-4150T, 4GB DDR3-1600Microsoft Teams,
(1x4GB), 1TB HDD 7200 SATA, DVD+/-Microsoft Visio,
RW,GigEth,Wi-Fi,BT,usb  kbd/mse,Win7Pro  (64-MathCad  Education
bit)+Win8.1Pro(64-bit),1-1-1 Wty Universety  Edition,
OkpaH ¢ onektponpuBogoM Trim  Screen Line,AutoCAD, 7-Zip,
npoektop Mitsubishi, moacucrema BumeokommyTtanuu,Scilab,

nmoacucréMa ayJuoOKOMMYTallMM W 3BYKOYCHUIICHHA,
AKyCTHYCCKad CUCTEMa [JIA IIOTOJIOYHOTO MOHTAaXa

Extron, mudpoBoil  ayauomporeccop, JAOKYMEHT-
KaMmepa AverVision, J0CcKa ayJMTOpHas,
crienMaaIu3upoBaHHas yueOHast MeOelb
UuranbHbIe 3anplMono6inok  HP  ProOne 400 All-in-One  19,5Microsoft Office 365,
Hay4anoi (1600x900), Core 1i3-4150T, 4GB DDR3-1600Microsoft Teams,
oubmuoreku [IBOY ¢(1x4GB), 1TB HDD 7200 SATA, DVD+/-RW Microsoft Visio,
oTKpeIThIM goctynoMGigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-bit) HMathCad  Education|
K ponny (kopmyc A Win8.1Pro (64-bit), 1-1-1 Wty Universety Edition,
poBeHb 10) Cxopoctb noctyna B Matepuer 500 MouT/cexk. AutoCAD, 7-Zip,




PabGoune Mecta g JIofe ¢ orpaHuyeHHbIMHScilab,
BO3MO>KHOCTSIMU 370POBbsI OCHAILEHBl JUCILIESIMHU U]
npunTepamu  bpaiinis; 000pya0BaHBI: MOPTATUBHBIMU
YCTpOMCTBaMM Ul YT€HHs IUIOCKOIICYATHBIX TEKCTOB,
CKaHHUPYIOIIMMU M YHUTAIOLIMMU MAallMHAMHU BHJIEO
YBEJIEUUTENIEM C BO3MOYKHOCTBIO PEryJIsLIUM LIBETOBBIX
CIIEKTPOB; YBEIMUYMBAIOIIMMHU IEKTPOHHBIMU JIyHaMy|
Y YJIBTPAa3BYKOBBIMU MapKHUPOBLIMKAMU

Jlaboparopus Yacroromep @-551A; yactoromep U3-34; HactoromepMicrosoft Office 365,
['uapoakyctudyeckux [U3-32; Microsoft Teams,
CUCTEM kadeapeidxonor "Owmynp"; LHymomep 00024; KruenrckasMicrosoft Visio,
npudopoctpoenust, (ctanuus HP dc7800CMT; DOmynsarop 218X-1CE MathCad  Education
ayn. E 627 Motika ¢ cymkoit, MJIC-Cel500Hr (nBe BcTpoeHHBIX[Universety Edition,
pakoBUHBI T1yOuHOM 250 MM u3 Hepxaseromieil ctanu)AutoCAD, 7-Zip,
(1500x650x900/1850 mm) Scilab,

Hoytoyk Lenovo ThinkPad X12le Black 11.6"
HD(1366x768) AMD E300.2GB DDR3.320GB

Jlaboparopus Yacrotomep U3-54; Ilpubop C1-76; KommuexktMicrosoft Office 365,

BoruncnurensHoit  |o6opynoBanus Nel; Microsoft Teams,

TexHUKH  Kadeapel/labopaTopHplli  KOMIUIEKT  OCHOB  paspabotkuMicrosoft Visio,

NpUOOPOCTPOCHNUS, |[MHKCHEPHBIX MPUIIOKEeHNUH U cucteM cOopa nanHbix NIMathCad ~ Education|

ayn. E 628a USB-DAQ Bundle X-series; VYuebno-Universety Edition,
yccienoBarenbckuil komiieke Pasnennsix npuboposAutoCAD, 7-Zip,
IN1 Modular Instruments Kit Scilab,

B nensx obecnedeHus cnenuaibHBIX YCIOBMM OOydeHHsS WHBAIMIOB M JIMI[ C
OTpaHUYECHHBIMU BO3MOXXHOCTAMH 3710poBbsi B JIBDY Bce 3manus 000pyaoBaHBI
naHaycamu, — JudTamy, — NOAbEMHUKAMM,  CHEIUAIM3UPOBAHHBIMU  MECTAMH,
OCHAIICHHBIMU TyaJeTHBIMHU KOMHAaTaMHU, TabJIMYKaMU UH(pOPMaLIMOHHO-

HABUTALIMOHHOM TTOIIAEPKKH.



