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1. HEJIN U 3AZIAYN OCBOEHUSA INCHUITIMHBI

Leanb aucuMIMHbIL
dbopMUpOBaHME CHUCTEMATU3MPOBAHHBIX 3HAHMM B 00JacTM aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHUSI U MH)KEHEPHBIX Pacuy€ToB, MpuoOpeTeHue OakandaBpaMu MPAKTUYECKUX
HaBBIKOB paboOThl € cucTeMaMu aBToMaTuzupoBaHHoro mpoektupoBaHus (CAIIP) u
MpOrpamMMHO- BblUMCIUTENbHBIMU KoMIUlekcaMu (IIBK), kortopsle wucnons3yroTcs B
JKCIUIyaTallUd SHEPreTUYECKUX KOMIIAHUM JUISl PEIIeHUs PacCIpOCTPAHEHHBIX 3a/1ad B
JHEPIeTUKE.
OTH 3HAHUS MO3BOJAT BBIMYCKHUKAM YCHEIIHO pemaTh 3aJadyd B IMPpodecCHOHAIbHOM
JIeATeIbHOCTH, CBA3AHHOM ¢ aBTOMAaTHU3alMel pabounx MeCT, B MPOEKTHO-KOHCTPYKTOPCKOM
JIeSTEIbHOCTH.

3anaum JUCHUIIMHBI:

- U3y4YEHHE OCHOB aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS U MAIIMHHON T'paduKi;
- TOJy4YeHHE 3HAHUH O TMPUHLMIAX IOCTPOCHUS] U PabOThl COBPEMEHHBIX MAKETOB
MPUKJIAJIHBIX IPOTPAMM IS 3JIEKTPOIHEPTETUKH;
- (dopmupoBanue mnpodeccHoHATBHBIX HABBIKOB MPOSKTUPOBAHUS C WCIIOI30BAHUEM
nepcoHaabHbIX KoMbOTEPOB (I1K);
- popmupoBaHHe MPOGECCUOHATBHBIX HABBIKOB PA0OTHI C MPOrPAMMHO- BBIYUCIUTEIbHBIMU
KOMILJIEKCAMU U MaTEeMAaTUUYECKUMU MTaKeTaMU B SHEPTeTHKE.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHO
IMPOT'PAMMBI
VYueOunblii T1aH A1 HanpaBieHus: oarotoBku 13.03.01 — TertosHepreTuka u TETNIOTEXHUKA
HampaBJIeHHOCTh  (mpoduiib) oOpa3oBaTeNbHON  MpOrpamMmbl  «IJHEprooodecreueHue
NPEANPUATHIY MpeaycMaTpuBaeT u3ydeHue aucuuiuiudbl  «IIporpamMmmubie  cpeacTBa
aBTOMATU3alUM MpPOGECCUOHATIbHON  IeSITeIbHOCTH» B  KauyecTBe (DaKyIbTaTUBHOMN
JUCITUTUTIHBL.

3. KOMIIETEHLIUA OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTUINHBI 1 UTHAUKATOPBI UX JOCTU/KXEHUA

3.1 HpO(bCCCI/IOHaJ'II)HbIG KOMIICTCHIINU 1 UHAUKATOPBI UX JOCTHIKCHUA

Kon u HauMeHoBaHue | Kom M HaumMeHOBaHME MHAMKATOpA JIOCTHXKEHMS
npodeccuoHaIbHON npodeccuoHaTbHON KOMIIETEHITUN

KOMITETEHLIUU

ITK-3. CiocobeH onpenensitb NA-2.11K-3 PaccunTeiBaer, o0ecieynBaeT U ynpasisieT
rnmapaMeTpsbl 00opyaoBaHusl, | pexKUMaMHi 00bEKTOB TPO(HECCHOHATEHOM NESTEIILHOCTH

PaCCUMTHIBATD PEKUMBI PAOOTHI
00BEKTOB IpodeccuoHaTbHOM
JeATeTbHOCTH

4. CTPYKTYPA JUCHUITINHBI

OOmas Tpya0eMKOCTh TUCUMIUIMHBI cocTaBisieT 2.00 3aueTHbIX enuHUIbI, 72.0 aKaJaeMHU4ecKux
YacoB.

1 —Ne i/t

2 — Tema (pa3men) IUCHIUIUIMHBI, KypcoBas paboTa (TPOEKT), MPOMEKYyTOUHAST aTTECTALIAS



3 — Cemectp

4 — Buibl KOHTaKTHOH paOOTHI U TPYTOEMKOCTH (B aKaJIEMHUYECKUX Yacax)
4.1 — JI (JIexunm)

4.2 — JIlekuuy B BUAE NPAKTUUYECKOM MTOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTUyeckue 3aHATUS B BUAEC MPAKTUYECKOMN IMTOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUIECKON TTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUEeHMS)

4.9 — KO (KonTposb Ha 3K3aMeHe)

5 — KoHTpoib (B akaieMMYEeCKUX Yacax)

6 — CaMocTrosTenbHast paboTa (B akaJIeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4 5 6 7
41 (424344 (45(46(4.7 (4849

1 OCHOBBI 6 13 3amura
ABTOMATU3HUPOB OTYCTOB I10
AHHOTO nabopaTopHBI
IPOCKTUPOBAHUA M 3aHATUAM
1 MAIIMHHOM
rpadukn

3 ITporpammHoO- 6 |7 8 13 3amura
BBIYUCIIUTCIIbHBI OTYETOB 11O
€ KOMIIJIEKChI J'Ia60paTOprI
JUISL M 3aHATUAM
HWHXXCHCPHBIX
pacyEToB B
3JIEKTPOIHEPIeT
HKE

4 | Ilporpammuble |6 |7 8 13.8 | 3amura
Cpe€acTBa OTYETOB I10
ABTOMATU3UPOB nabopaTopHBI
AHHOTI'O M 3aHATUAM
IMPOCKTUPOBAHUA
B
QJICKTPOSHEPICT
uKe

5 3auer 6 0.2

Wtoro 16.0 0.0 16.0 0.0102]10.0] 0.0 39.8
5. COAEP KAHME JUCLHUAUIIIMHBI
5.1. Jlekuuu
No 1/ HaumMeHnoBaHue TeMbl Coneprxanue TeMbl (paszena)
IT (pa3znemna)

1 OCHOBBEI Tema 1. OCHOBHEIE CBECHUSA 00
aBTOMATU3UPOBAHHOTO ABTOMATU3UPOBAHHOM MPOEKTUPOBAHUU U MAITUHHOMN
MPOEKTUPOBAHUS u | rpaduke. Cucrema ABTOMATU3UPOBAHHOTO
MaIIUHHOU rpaduKu npoektupoBanust AutoCAD. [TporpamMmmHbie cpeacTBa




aBTOMAaTHU3AIUU MaTeMaTHYECKUX pacuéTos.
Marematuueckuii maker MathCAD.

OCHOBHBIE TIOHSITUS ¥ ONpEIeeHus B 001acTu
ABTOMATU3UPOBAHHOTO MPOEKTUpOBaHUS. CHCTEMBI
aBTOMATHU3MPOBAHHOTO MpoeKTUpoBaHus. Onepaiuu,
MpoLEeaypbl u STaIbI MIPOEKTUPOBAHUS.
[IpeumyiiectBa aBTOMaTU3aUUM MPOGECCUOHATBHOM
NESITEIPHOCTA, €€ pOJIb M 3HAYCHWEe B Pa3BUTUU
9KOHOMHKH CTPAHBI.

OOmue TpeOoBaHUS U CTPYKTypa MPOTPAMMHOTO
obecnieuenus (I10). Kmaccudukammsa I[10. IlakeTsr
MPUKJIAIHBIX ~ TMporpamMMm. MammuHHas — Tpaduka.
OOnacTi  WCHOJIB30BAHUS  MAIIMHHOW  Trpaduky.
PactpoBas, BekTopHas u ¢pakTaigpHas rpaduka.
dopmaThl GaitaoB rpaduIecKUX U300pakeHUN.
Cucrema aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS
AutoCAD. Hasnauenue. WMurepdeiic rpaduueckoit
cpenpl. CpeacTBa MPOCTPAHCTBEHHON OpHUEHTAIUU.
Pabota ¢ mpumuTuBamMu. MeToabl NOCTPOEHUE YTITIOB.
[TomunuHuy. [TocTpoenue COTIPSKEHUM.
MHuoroob6pa3ue NPUMUTUBOB TIpapuyeckord cpebl
AutoCAD, nx mpumeHenne B uepTexxax. HasHauenne
cnoeB. Co3gaHue CI0€B U OCOOEHHOCTU padOThI C
Humu. OObekThl - cchuikd. Co3gaHMe W BCTaBKa
osokoB. @aitnel — mabaoHbl. PaboTa ¢ TekcTOM.
MHoroo6pasue peKXUMOB IPOCTAHOBKH pPa3MEPOB.
Honyckn.

Bunbr  mporpaMMHBIX  CpPeICTB  aBTOMATH3aIluU
MaTeMaTHYEeCKUX pacu€ToB. MaTeMaTHYeCKUN IMaKeT
PTC MathCAD. ApromaTtu3anusi WHXXEHEPHBIX U
MaTeMaTU4ecKnx pacueroB. VMcrmonb3oBaHue emmHUIL
u3MepeHuss u pasmepHocTd. OCHOBHBIE KOMAaH/IbI
MathCAD. Pabora ¢  ¢aitimamu. OcHOBHBIE
Matemarndeckue pynkuuu. [loctpoenue rpadukos B
cuctreme MathCAD. AnnpoxkcuManusi, HHTEPHOISLIMS
u mporpammupoBanue B cucreme MathCAD.

ITporpammHo-
BBIYMCITUTEIbHbIE
KOMILJIEKCHI JU1st
WH)XEHEPHBIX PpACuY€TOB B
3JIEKTPO3HEPreTUKE

Tema 2. IIporpaMmHbie CpeCTBA PaCUETOB PEKUMOB
anekTpuuecknx cereir. [IBK RastrWin u EnergyCS
Pexunm.

OcHoBHble 3Tanel paszsutug [1O pacuera pexumon
93C. I[IBK SDO-6.

RastrWin: OcobeHHOCTH JIULIEH3UPOBAHMS.
ITogroroBka MCXOOHBIX JAaHHBIX JJISI  pacuéra.
CTpykTypa mnporpaMmsl, 3arpy3ka M COXpaHEHHUE
naHHbpIX. BBox nanHbiX nmo cxeme cetu. KoHTposb
ucxonHot umHpopmanuu. Pacder ycraHoBHBIIETOCS
pexknuma. AHalu3 MOJYyYEHHBIX pe3ysbTaToB. BBom u
OTOOpaX€HUE [TAHHBIX B AJIbTEPHATUBHBIX €IMHULIAX

M3MEpEeHUsT (OTHOCUTEIIbHBIE
enuHuULbl). PalioHnpoBanue. DKBUBAJIEHTUPOBAHHUE.
KounTtponupyemsbie BEJINYMHBI. Vr1sokenenue.

Bapuanthubie pacuérbl. ABTOMaTHYeCKOE HAa3HAUYEHUE
OanaHcupyomux  y3i10B. CTPyKTypHBIM  aHa/IN3




norepb. OnTUMHU3aNUsS pEeKUMa [0 PEaKTUBHOU
MoiHoctu. CusoBas 3JeKTpoHMKa. PerynupoBanue
HampsbkeHus pasiauyHbiMu  ycrpoiictBamu  (PITH,
I1BbB, BAT). Pabora ¢ rpaduxoii. PaccranoBka y3710B
1 BeTBell. BrImeneHne Kycka TpaUuecKoil CXEMBL.
I'paguenTHAast MOACBETKA AJIEMEHTOB CXEMBI.

Energy CS Pexum: Hasnauenue u BO3MOXXHOCTH
KomIuiekca. Pabora ¢ Tabmuumamu. Pabota ¢
rpaguyeckuM  M300pakeHWeM CXeMbl. TabiuIleI
pE3yJIbTATOB 110 y3JIaM U BETBSIM. bajaHC MOILHOCTH.
MexpailoHHble TepeToku MouHocTu. CTpykTypa
MOTEPh MOIIHOCTU. YPOBHU HampspkeHWH. Taomuibt
O0O0BEKTOB 3JIEKTpUUECKON ceTh. Tabmuibl dumepos.
CxemHbIE napaMeTpsl. I'paduknu ¢bunepos.
Vrsokenenue pexuma. Pabora ¢ 6a30if  gaHHBIX
crnpaBoyHOl nHopmanmu. PaboTta ¢ KaibKoil.

Tema 3. IIporpamMmHble  CpencTBa  pacuéra
MEPEXOJHBIX IPOILECCOB B 3JIEKTPOIHEPIETUUECKUX
cucremax. [IBK EnergyCS TK3, APM CP3A.
OcHoBHble 3Tansl pazputus [10 pacuera nepexoHbIX
nporieccoB DIC. ITporpamma TK3-3000.

EnergyCS TK3: HasHauenHue u BO3MOXXHOCTHU
komIuiekca. IIpencraBiaeHue  pacyeTHOW — CXEMBbI
anekTpuueckoil cetu. OCHOBHBbIE (PYHKIMU TJIaBHOTO
MEHIO MPOrpaMMHOro  Komiuiekca. Pabora ¢
tabiaunamu. Pabora ¢ rpaduyeckum m3o0pakeHHuEM
CXEMBI. OcHOBHBIE ~ TAOMULBI  MPOTPAMMHOTIO
KoMmIUIekca.  Tabmumbl  pe3yabraToB.  Tabmuiler
00BEKTOB 3JIEKTpUUeCKOM ceTu. OCHOBHBIE BUJIbI
pacueToB M BUJIbI pe3yJIbTaTOB pacyeToB. PacueT Toka
K3 B omHom y3ne. Pacuer toka K3 BO MHOXecTBe
BbIJIEICHHBIX Y3710B. [IpencraBineHue pe3yiabTaToB B
BHJIC BEKTOPHBIX auarpamMMm. Pabora ¢ 0a30il JaHHBIX
CrpaBOYHOM MH(OpMALIH.

APM CP3A: [wuamoroBas mporpamMma pacuera
anexktpuueckux BenuuuH (TK3- JI). IloaroroBka
CXeMbl ceTu B rpaduueckoMm pepakTope. Pacuersr
NMEKTPUYECKUX BEJIMYMH B JUAJIOTOBOM DPEXUME.
Pacmmpennsiit  ¢dopmat 3amaHus Ui pacuerta.
dopMHUpoBaHUE MPOTOKOJIA MPOU3BEACHHBIX
pacuetoB. Bektopnas gumarpamma. Ilporpamma
pacueta TokoB K3 mo Mmecty noBpexnenus (TK3-
MII). Pacuét nipu tpéxdaznom meramnuueckom K3 B
y371e (ABC). Pacuér npu onHOha3HOM MeTaIIINYECKOM
K3 B y31ie (A0).

Tema 4. IIporpaMMHBIe CpecTBa pacu€ra U aHAIM3A
norepp anekrposneprun. I[IBK PTII-3, EnergyCS
ITorepu.

PTII-3: Ha3nHaueHne M BO3MOXHOCTH KOMIUIEKCA.
OcHOBHBIE CITOCOOBI 3aJaHUSI UCXOJHBIX JAHHBIX IS
pacuétoB.  WHrepdeiic  mporpammbel.  O6nacThb
pucoBaHus cxeM. BBoJ u pelakTMpOBaHUE pacUETHOU
cxeMbl (unepa. Pacuér ycraHOBHUBIIErocs pexxuma U
noTepb  MoIMHOCTU. Pacuer roaoBBIX MOTEpH




ANEKTPOIHEPTUU B bunepe o BpEMEHU
WCIOJIb30BAHUS MaKCHUMaJllbHOM Harpy3ku. Pacuer
MOTEePh 3JIEKTPOIHEPTHUU B (QHUACPEe IO CPETHUM
Harpy3kam. Pacuer mnoTepb 3JNEKTPOIHEPrUM B
JOTIOJTHUTENIbHOM ~ obopynoBanuu. Pacyer mnoteps
MOIIHOCTU U 3JIEKTPOIHEPruu Oe3 BBOJA CXEMbI IO
notepe HampspbkeHus. Pacder moTepb MOIIHOCTH U
3JIEKTPOIHEPTrUur 0e3 BBOJA CXEMBI MO OOOOIIEHHBIM
napamerpaM. Pacuer HEyuTE€HHOU 3JIEKTPOIHEPTUU B
cetu. Pacuer OanaHcoB anekTposHepruu. Pacyersr
(bakTYECKOTO U IOMYCTUMOIr0 HeOAJTAHCOB B CETH.
Energy CS Ilotepu: HasHaueHue M BO3MOXXHOCTH
komIiuiekca. Pabora ¢ Tabmuumamu. Pabotra ¢
rpaguyeckuM  M300pakeHWeM CXeMbl. TabmuIlbI
MCXOJTHBIX JTAHHBIX. Tabmuiet 00BEKTOB
aJeKTpuueckoil cetu. Pacuer W aHanu3 mnoTephb
3JIEKTPOIHEPTUM B PA3OMKHYTBIX paCHpeaeTUTEIbHBIX
U B CIIO)KHO3AMKHYTBIX CHUCTEMOOOPA3YIOIIMNX CETSIX.
Pacuer mnortepr 3HEpruM B MPOUBBOJIBHBIX CETSX
MPSIMBIM WHTETpUPOBAHUEM no rpadukam
NEKTPUUECKUX  Harpy3ok. Pacuer moteppr B
HU3KOBOJIBTHBIX CETAX IO 0000IEeHHOH HH(DOPMAIIUH.
AHau3 MoTeph IEKTPOIHEPTUHN U UX COCTABIISIFOIITUAX
[0 KJIACCAM HOMMHAJIBHBIX HANPSKEHUM U pariOHAM.
Tabauuer pe3ynpTaToB. PaboTa ¢ 0a30if JaHHBIX
CIpaBOYHOM MH(MOpMAIIHH.

Tema 5. IlporpammHble CpeacTBa MOCTPOCHUS
rpauKoB 3JIEKTPUUYECKUX HArpy3ok. [Iporpamma
«Pacy€t Harpy3ok».

Hasnauenue, xapakTepUCTUKU U BO3MOXXHOCTH. BBOJ
1 KOPPEKITUS UCXOTHOM MH(pOpMALIMK TTPU pa3TUYHBIX
cnocobax e€¢ 3amaHus. PacyerHple  (QYHKIUU.
ITocTtpoenue rpadukoB Harpy3ok. basza maHHBIX
rpadukoB- anamoroB. PacyeTsl U TpocMOTp UX
pe3yiabTaToB. POPMUPOBAHUE MPOTOKOJA BBIXOJIHOMN
uH(popMaIu. DKCIOPT pe3ylabTaTOB pacuéta B MS
Office Word

[Tporpammusbie CcpeacTBa

ABTOMATHU3HUPOBAHHOTI'O
IIPOCKTUPOBAHUA
OJICKTPOOHECPICTUKCE

B

Tema 6. IIporpammubie cpeacTBa NPOEKTUPOBAHUS
pacCIpeeIUTENIbHBIX YCTPOMCTB M MOJIHUE3AIUTHI.
[Tporpammer Model Studio CS OPY u Model Studio
CS MonHue3zamura.

Model Studio CS OPY: PaGouas cpena mporpaMmmsl.
baza  maHHBIX  CTaHZApPTHOrO  OOOPYIOBAHUS.
Pa3zpaborka maHOB pa3MelleHuss OOOPYIOBAHUS.
Co3manue u coxpaHeHUe NapaMeTPUYECKUX OOBEKTOB.
BcraBka o0ObekToB B uepTéx. Co3gaHume U
penaktupoBaHue y3i0B. Co3gaHue U perakTUpOBaHUE
MPOBOJIOB. Co3znanue CBsI3eH. Coenunenue
ob0opynoBaHusi mpoBogamu. [Toasecka o0opyaoBaHus
Ha I@poBOJA. YCTAaHOBKA THUPJSIHA Ha IMPOBOJA.
[IpoBepka Mojaenu mnpoekta. MexaHMYecKMil pacuet
rUOKOM OMMHOBKU. BBIOOp KIIMMaTHUECKOTO pailioHa.
Cucrematndecknii pacuet mposoaa. MmMmopt/axcnopt




JTaHHBIX. JIOKYyMEeHTHUpOBaHUE.

Model Studio CS Monnue3ammura: PaGouass cpena
nporpamMmbl.  Pa3paboTka IUIAaHOB  pa3MelleHUs
obopynoBaHus. IlocTpoeHre 30HBI MOJHUE3ALIUTHI
abcTpakTHbIMU MoJHUenpueMHukamu. llocrpoenue
30HBI MOJTHUE3AIIUThI TUIOBBIMU
MosHuenpueMHukaMu. Co3qaHue TOPU30HTAJIBHOTO
cedyeHUs. Pacuer W aBTOMAaTM4ecKOe IMOCTPOCHHE
TUIIOBBIX 30H MOJIHUE3ALLHUTHI. Coznanue,
penakTupoBaHue U BcraBka y3inoB. Co3znanue,
pelaKTUpOBaHUE M BCTaBKa IMPOBOJOB (TPOCOB).
Be160op knumaTtuueckoro paiiona. @opMuUpoOBaHHE U
BBIITYCK KOMILJIEKTA MPOEKTHOW JOKYMEHTALUH.

Tema 7. Ilporpammuble cpeactBa INPOEKTUPOBAHUSA
BO3IYIIHBIX U KaOeabHbIX MTMHUNA. [Tporpammer Model
Studio CS JIDII, Model Studio CS KabGenbHoe
XO3SIUCTBO.

Model Studio CS JIDII: Pabouas cpega mporpaMMsl.
Beibop  paGouero  mpodus. Coznanne u
penakTupoBaHue OOBEKTOB U MPOBOJOB. OundpoBka
JIMHUM TOBEpXHOCTU 3emiu. PaccTaHOBKa aHKEpPHBIX
onop. PaccraHoBka MIPOMEXKYTOUHBIX OIOp C
MOMOIIBI0 MA0JI0HA. ABTOMATUYECKAs] PACCTAHOBKA
MIPOMEKYTOUHBIX orop. PaccranoBka
MIPOMEXKYTOUHBIX OINOp BpyuHyt. KoppekTupoBka
PACCTAaHOBKM OIOp. 3aMeHa MapKd U THUIA OIMOPHI.
[Tepememenue omnop. OnudpoBka miaHa Tpaccel BJI.
I'enepanusa miana tpaccel BJI. YeranoBka apmaTtypsbl
U JOTMOJHUTEILHOTO O00OpYyIOBaHUS Ha NPOBOJA U
onmopel. Hacrpoiika mnepeceuenuii. OdopmiieHue
nepexoqoB. Pacuer Harpy3ok Ha omnopsl. Pacuer
BBIPYOKH IIPOCEKMU. ITonyuenue BBIXOJTHOM
JIOKYMEHTALIUH.

Model Studio CS KabGenpHoe xo3siiictBo: Pabouas
cpena nporpamMmbl. baza JaHHBIX CTaHAAPTHOTO
obopynoBanusi. Co3naHue, peJaKTUPOBAHME U
BCTABKa IapaMETPUUYECKUX OOBEKTOB M  Y3JIOB.
IToctpoenne u pepaktupoBanue Tpacc. I[Ipocmotp
KaOelIbHBIX KOHCTPYKILIMM, COEAUHEHHBIX B OJHY
Tpaccy. Hasnauenue Ttpacce rpynny mno IIVD.
Hacrtpoiika  kabenpHbix  rpymn. Co3gaHue U
penaktupoBanue kabeneil. Ilpokmagka kaOenen.
[Tpoxsanka kabesst OJHOrO TUIIA MEXKY HECKOJIbKUMU

eAMHULIAMU 000py0BaHUS. ITeperpaccupoBka
kaoerneil. HNmmopt/ IKCHOPT JTAHHBIX.
JlOKyMEeHTHpOBaHUE.

Tema 8. IIporpamMHbie CpeACTBa MPOEKTUPOBAHUS U
aHam3a cerei cUCTeM 3JIEKTPOCHAOKEHU .
ITporpammer Model Studio CS KoMITOHOBIIMK IIIUTOB
u Energy CS Dnexrpuxa.

Model Studio CS KommnonoBumwmk murtos: Pabouas
cpena mporpammbl. MHTepdeiic skcrmopra/ ummopra
naHHbIX. Co3maHue TapaMeTPUUECKUX OOBEKTOB.
PemaxtupoBanue rpaduku. I[IpoBepka cO31aHHBIX




OO0BEKTOB. JobGapnenue MPpOTOTHIIA mkada.
Pasmernienrie  KpemexHbIX peeK M KOpPOOOB.
Pazmernenne BHYTPHIIMTOBBIX u (dhacagHbIX
npubopoB, Haanuceil. CoenuHeHne NpPUOOPOB,

TpaccupoBKa NMpoBOAOB. IIpoBepka Moaenu MmpoekTa.
Coznanue ueptexeit BunoB. [IpoctanoBka pazmepos.
Energy CS Dnextpuka: Pabouas cpena mporpammsl.
Pabora ¢ TrpaduueckumM HU300paKEHHUEM CXEMBI.
PaboTa ¢ 6a30ii maHHBIX CIPABOYHONW MH(POPMALUU.
Pabora ¢  oOBbekTamMu  pacuéTHOH  MOJENHU.
OmnpeneneHue  pacyeTHbIX  TOKOBBIX  HArpy30K
3JIEMEHTOB PpACHPENEIUTEIbHON CEeTU Pa3TUYHBIMU
MeTomamu. Pacuer Ga3HBIX U TUHEHHBIX HAPSHKEHUN.
Pacuer nmuxoBbIX (ITyCKOBBIX) TOKOB M BPEMEHU HX
nporekanusi. PacyeT MOTOKOB MOIIHOCTU M TOTEPH
MolHocTU. OlleHKa TeMIepaTypbl KW MPOBOJOB U
kabemeii mnpu pabounx TOKAX U HA MOMEHTHI
OTKJIIOYeHUs1 TOKOB K3 OCHOBHBIMU M pe€3epBHBIMU
3alUTaMu. ABTOMAaTHU3UPOBAHHBIA BBIOOP YCTAaBOK
ABTOMAaTOB M HOMHUHAJIbHBIX TOKOB IUIABKHUX BCTaBOK
npegoxpaHuTeneil. ABTOMAaTU3MPOBAHHBINA  BBIOOD
AKKyYMYJISITOPHOM Oatapeu. BbIBOA pe3yiabTaToB B
rpaduyeckoit 1 TabimuHON hopme

5.2. JlabopaTopHbie 3aHATHS

HaumMmenoBanune TeMbI

CopaepxaHue TeMbI

I[TporpaMMHO-  BBIYMCIMTEIbHBIE
KOMIUIEKCHl  JUUII ~ MH)KEHEPHBIX
PAcU€TOB B 3JIEKTPOIHEPTETHKE

Pacuér pexuma 3JeKTpUUECKOM CeTH IOCTOSSHHOTO M
MIEPEMEHHOTO TOKA C HUCIIOJIb30BAHUEM
MmateMatudeckoro nakera MathCAD

I[TporpaMMHO-  BBIYMCIUTEIbHBIE
KOMIUIEKCBl ISl  MHXXEHEPHBIX
PAcUu€TOB B JIEKTPOIHEPTETUKE

Pacuér pexnma CIOXHOM 3IIEKTPUYECKOM CETH C
nomotnpio [IBK RastrWin u EnergyCS Pexxum

I[TporpaMMHO-  BBIYMCIIUTEIbHBIC
KOMIUIEKChl ISl  MUHXXEHEPHBIX
PAcUE€TOB B 3JIEKTPOIHEPTETUKE

Pacuér mnoTtepp MOIIHOCTHM U O3JIEKTPOIHEPIUM B
anekTpuuecko cetu ¢ nomoinsio [IBK PTII-3 wu
EnergyCS Ilotepu

[TporpaMMHO-  BbIYMCIHTENbHBIE | PACUET TOKOB KOPOTKOrO 3aMbIKaHUSI B CETH C

KOMIUTEKChl s uHxkeHepHbIX | momolbio [TBK EnergyCS TK3

PAcYETOB B 3JICKTPOIHEPTETUKE

[TporpaMMHO-  BbIYMCIHTENbHBIE | PACUET  2JIeKTpUUECKMX  HArpy30K C  MOMOIIbBIO

KOMITIEKCBI  JUII  WH)KEHEPHBIX | mporpamMmel «Pacuér Harpy3ox»

PAcYETOB B 3JICKTPOIHEPTETUKE

[Tporpammusblie cpeactsa | Pacuér u mnpoextupoBanue wmoiHuesammutsl OPY ¢

aBTOMAaTU3UPOBAHHOTO MTOMOIITBIO MIPOTPaMMBI Model Studio CS

MIPOEKTUPOBAHUS B | MosH#e3amura

JJIEKTPOIHEPTETUKE

6. CAMOCTOSTEJBHASA PABOTA

Ne | HaumenoBaHue TemMbl Coneprxanue Tembl (pasziena) TpynoemkocTh

/11 (pa3nena) B
aKaJIEMUYECKHIX

yacax




1 OCHOBBI MOArOTOBKA K OIPOCY Ha JIEKIUH; 13
aBTOMATU3UPOBAHHOTO | MpopaboTka K 1abopaTOpHOMY 3aHITHUIO;
MPOEKTUPOBAHUS U | npopaboTKa MaTepuajia, BBIHECEHHOTO Ha
MaIIMHHOH Tpaduku CaMOCTOSITEIbHOE U3YUCHUE

2 ITporpammuo- MOJITOTOBKA K OMPOCY Ha JIEKIIUM; 13
BBIUNCITUTEIbHBIE npopaboTka K 1a00paTOPHOMY 3aHATHIO;
KOMILIEKChI IUIsl | MpopaboTKa MaTepuana, BBIHECEHHOTO Ha
WHXXEHEPHBIX PACUETOB | CAMOCTOSITEJIbHOE U3YYEHUE

B 3JIEKTPO3HEPreTUKE

3 IIporpammusble MOJITOTOBKA K ONPOCY Ha JIEKIUM; 13.8
cpeacTBa npopaboTKa K JIJa0OpaTOPHOMY 3aHSITHUIO;
aBTOMATU3UPOBAHHOIO | MpopaboTKka MaTepualia, BBIHECEHHOIO Ha
MIPOEKTUPOBAHUS B [ cCaMOCTOSITEIbHOE U3YUECHUE
INEKTPOIHEPTeTUKE

7. OBPA3OBATE/IbHBIE TEXHOJIOI'MA

I[Ipu  peammzamum  gucuuiuimHbl  «[IporpaMMHble  cpeAcTBa  aBTOMaTU3alUU
Mpo(eCCUOHAIBHON  AESITETbHOCTH»  HUCHOJIB3YIOTCS  TPAJWIIMOHHBIE W  COBPEMEHHBIE
oOpaszoBaTenbHble TEeXHOJOTMH. W3 COBpeMEHHBIX OOpa30BATEIbHBIX TEXHOJIOTHI
MPUMEHSIOTCST MH(QOPMAIMOHHbIE U KOMIIBIOTEPHBIE TEXHOJIOTMU C IIPUBJICYEHUEM K
MPENOJIaBAHUIO  MYJbTUMEIUWHONW  TEXHUKHM, TEXHOJIOTMM  AaKTUBHOTO  OOydeHus,
npo6ieMHoro odyuenus. IIpumeHstores cieayrolmue aKTUBHbIE U MHTEPAKTUBHBIE (OPMBI
MPOBEICHUS 3aHATUI: MPOOJIIEMHbIE CUTyallUl, KOMITBIOTEPHbIE CUMYJISILIUU, JEIOBBIE UTPHI U
T.J.

CamocrosiTennbHass paboTa CTYIEHTOB NoApa3ymeBaeT paboTy IMOJ PYyKOBOJCTBOM
MpenoaBaTess: KOHCYJIbTallUM U MOMOIIb IPHU BBIIOJHEHUN WHIUBUIYAIBHOTO 3aJaHus,
KOHCYJIbTAallUM 1O Pa3bsCHEHUIO MaTepuajad, BBIHECEHHOTO Ha CaMOCTOSITEIbHYIO
NpopabOTKy, MHAMBUAYAJIBHYIO pa0OTy CTYACHTA, B TOM UUCJIE B KOMIIBIOTEPHOM Kitacce DP
WM B OUOINOTEKE.

8. OUEHOYHBIE CPEJCTBA JJI TIPOMEXYTOYHOM ATTECTALIUU
Onucanue nokaszaTteneil U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI Ha Pa3IMYHbBIX 3Talax UX
(dhopmupoBaHUs, ONMKUCAHUE IIKAJl OLEHUBAHUS, TUMIOBbIE KOHTPOJIbHBIC 3aJaHUSI VI HHBIE
MaTepualbl, HEOOXOAUMBIE [JI1 OLEHKM 3HAHUN, YMEHMI, HABBIKOB, XapaKTEpPU3YIOIINX
sTansl GOPMUPOBAHUS KOMIIETEHIIMH, a TaK K€ METOJUYECKHE MATepHUAIIbl, OIIPEICIISIONINe
MpoLEeaypbl OLEHUBAHUS 3HAHUN, YMEHUNM W HABBIKOB OTpaXXeHbl B (POHIE OIEHOYHBIX
CPEJICTB.

Cucrema OLIGHOYHBIX CPEACTB U TEXHOJOTHH JJIsI MNPOBEACHUS TEKYILIEro KOHTPOJIS
yCIIEBAEMOCTU IO [JUCUUIUIMHE BKJIIOYAET BOMNPOCHl JUISi ONpOca Ha JIEKUUSIX U
71a00pATOPHBIX 3aHATUSIX, B TOM YUCIIE€ U MTUCbMEHHOTO.

[TpuMepHbIii IepedyeHb BOMTPOCOB K 3a4EeTy:

1. OcHOBHbIE MOHATUS B OO0JACTH aBTOMATHU3UPOBAHHOI'O NMpOEKTHUpoBaHUs. [IpoekTHas
npoueaypa, IpOeKTHOE pelieHue, MPOEKTHAs Olepaliusl.

2. CucreMbl aBTOMAaTU3UPOBAHHOI'O TPOEKTUPOBAHUS.

3. [IpeumyiecTBa aBTOMAaTU3ALMH TPOGECCHOHATIBHOM eI TeIbHOCTH, €€ pOJIb U 3HAUYCHHE B
Pa3BUTUN SKOHOMUKU CTPAHBI.

4. IlporpammHuoe obecneuenue. OnpeseneHue, Kiaccupukaims.

5. [TakeTsl MpUKIAIHBIX TPOTPAMM.

6. Mamunnas rpaduka. Onpenenenne, BUIbl: pacTpoBasi, BEKTOpHasi, (ppakTaabHasl.

7. OcHoBHBIE popMaThl rpadguieckux (paiaoB BEKTOPHOUN U pacTpoOBOii rpaduKH.

8. [Toctpoenue rpaduko B maTtematuueckoM rakete PTC MathCAD.

9. OcHOBHBIE TOHATHUS B 00J1aCTH pacuéra pexxumoB. [lapamMeTpsl pexxnuma, napaMeTpbl CETH.
10. Pacuér pexxuma anextpuaeckoit cetu ¢ momoinpbio PTC MathCAD.

11. Cxembl 3amenieHrst BO3AYIIHBIX U KAOEIbHBIX TUHUHN 3JIEKTPOIIEpEIauH.

12. CxemblI 3aMellIeHHs] CUJIOBBIX TPAHC(POPMATOPOB U ABTOTPAHCHOPMATOPOB.



13. Mopenu reHepaTopoB JJIsl pacyéTa YCTAHOBUBILIETOCS PEKUMA.

14. Pacuer pexxuma snekTpuueckoit cetu ¢ nomourpio [IBK RastrWin. CtpyktypHbIil aHamus
IOTEPb JEKTPOIHEPIUU B CXEME.

15. PerynupoBaHue HampspkeHHs TpaHchopMmaTopoB ¢ nomoinbsio yerpoiicts PITH, I1BB u
BAT. PerymupoBanue HanpspkeHus: B [IBK RastrWin.

16. 3aganne komnencupyoomux ycrpoiicts B [IBK RastrWin.

17. Ontumuzanus pexxuma u skBuBaiienTupoBanue B [IBK RastrWin.

18. ITocTtpoenue rpaduyeckoro nzobdbpaxkenus snexkrpudeckoit cetu B [IBK RastrWin.

19. Pacuet pexkuma anextpudeckoit cetu ¢ nomoinbio ITBK EnergyCS. Pab6ora ¢ kanbkoi.
20. OcHOBHbIE oOmpeneaeHus B 00JacTU TMOTepb 3NeKTpod3Heprun. DakTUYecKuil u
JIOIYCTUMBII HEOATIAHChI 3JIEKTPOIHEPIUH.

21. MeTtopbl pacyéra moTephb JIEKTPOIHEPIUH.

22. PacueT moTeph 3JEKTPOIHEPIUU C MOMOIIbIO TporpaMmmbl PTTI-3.

23. PacyeT moTeph JIEKTPOIHEPTUHU € TTOMOIIbI0 ITporpaMmbl EnergyCS TloTepu.

24. OCHOBHBIE MOHSTUS U ONPEACIIEHUS B 00JIACTU pacU€Ta 3JIEKTPOMATHUTHBIX NIEPEXOAHBIX
IIPOLIECCOB.

25. Pacuer HeCHMMETPHUUYHBIX KOPOTKHUX 3aMBIKaHUM ¢ momoiipio nporpammbl EnergyCS
TK3.

26. OcHOBHBIE TIOHSITUS W3 O00JaCTH pacuéTa OJNIEKTPUYECKHX HArpy3ok. [ paduku
3JEKTpUUECKUX Harpy3ok. [Iporpamma «Pacu€r Harpy3ok».

27. CpenctBa aBTOMATU3UPOBAHHOIO MPOEKTUpoBaHMs M 3D- Busyanmuzanuu B
anekTposHepretuke. [Iporpamma Model Studio CS OPY.

28. CpeactBa aBTOMATH3UPOBAHHOTO IMpoeKkTUpoBaHuss u  3D- Busyanuzauuu B
anekTpo3Hepretuke. [Iporpamma Model Studio CS Monaue3amura.

29. CpenctBa aBTOMATHU3UPOBAHHOIO MPOEKTUpOBaHMS U 3D- Buszyanmuzanum B
anexkTposHepreruke. [Iporpamma Model Studio CS JIDII.

30. CpencrtBa aBTOMAaTH3UPOBAHHOTO TNPOEKTHpoBaHMs MW 3D- Budyanuzauuud B
anekTpo3Hepretuke. [Iporpamma Model Studio CS KabenpHOe X035CTBO.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JANCHUITJIMHBI

a) IuTepartypa
1. Aanpik, B. C. ABTOMaTU3UPOBAHHBIE CHUCTEMBl  YIIPABICHUS  TEXHOJIOTHUYCCKUMU

nporeccamun Ha TOC : yueOHuk mis By3oB/ B. C. Ambik. — MockBa : M3matenbcTBO
Opaiit, 2022. — 407 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-05087-5. — Texcr :
anexkTpoHHbIl // O6pazoBatenbHas 1atgopma Opaiit [caiit]. — URL: https:/ urait.ru/

bcode/493314 (nata obpamenus: 14.03.2023).
2. Cymumos, 0. M. DnekTpoHHBIE MPOMBIIIICHHBIE YCTPOUCTBA : yuyeOHoe mocobue / FO. U.
CymumoB. — Towmck : TomMckMil rocy1apCTBEHHBI YHUBEPCUTET CHCTEM YIPABICHUS M
paauolnekTpoHuku, b Kontenrt, 2012. — 126 ¢. — ISBN 978-5-4332-0075-3. — Tekcr :
anexkTponHslit // LludpoBoit obpazoatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/14000.html (mata o6pamenus: 14.03.2023). — Pexxum gocryna:
JUTS ABTOPU3UP. MTOJIB30BATENEN
3. CaxuéB, A. M. IIpombllIeHHBIE 3JEKTPONUTAIONUINE YCTPOWCTBA CBS3U : y4yeOHOE
nocobue / A. M. Caxués, JI. I'. Porynuna, C. C. AbpamoB. — HoBocubupck : Cubupckuit
FOCYyIapCTBEHHBIM YHUBEPCUTET TeJIeKOMMYHUKanuid u mHpopmatuku, 2009. — 192 ¢. —
Tekcr : amexktponnslii // Ludpposoit obpaszoBatensHbiii pecypc IPR SMART : [caiiT]. —
URL: https:// www.iprbookshop.ru/54796.html (mata obpamenus: 14.03.2023). — Pexum
JIOCTYIIA: JUIsl aBTOPU3HP. MTOIb30BaTENCH

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchl

Ne Haumenosanune Ormnucanue

1 RastrWin3 bazosrrii | 10 JINLL. Ilo JIOTOBOPY
KOMILJIEKC Ne0323100012213000182-0001592-01/1144 ot 31.12.2013.




RastrWin3 TK3

10 JINII. o JIOTOBOPY
Ne0323100012213000181-0001592-01/1143 ot 31.12.2013 u
norosopy Ne236 ot 02.12.2014.

OBC IPRbooks
http://
www.iprbookshop.ru/

DnekTpoHHO- Oubnmuoteunass cucrtema [PRbooks
HAay4YHO- 00pa30BaTENIbHBIM pecypc Ul pPELIeHHUs 3aaad
obyuennss B Poccum u 3a pyOexoM. YHHKaIbHas
miatpopma ODBC IPRbooks o0BenuHSIET HOBeMHIIHE
MH(POPMAITMOHHBIE TEXHOJIOTUU U YUEOHYIO JTUIIEH3NOHHYIO
mutepatypy. Kontentr OBC IPRbooks  ortBeuaer
TpeboBaHusIM cTaHgapToB Bbiciied  1mkoael, CIIO,
JIOTIOJTHUTEJIBHOTO U TUCTAHIITMOHHOTO oOpa3zoBaHus. DbC
IPRbooks B motHOM 00BEME COOTBETCTBYET TPeOOBAHUSIM
3akoHogatenbcTBa PO B chepe oOpazoBanus

OBC IOPAUT
https://urait.ru

®oHp 3MeKTpoHHOU OMbMMoTeku cocrapisieT 6omee 4000
HaMMEHOBAHUM U TOCTOSIHHO ITOTIOJTHSIETCS HOBHMHKAMU, B
OOJIBIIMHCTBE CBOEM 3TO YUYEOHUKU U yuyeOHbIE MOCOOUS
JUIS. BCEX ypOBHEH MPOdecCHOHATBHOTO 00pa30BaHMSI OT
BEYIIUX HAYYHBIX IIKOJ C COOJIOJEHHEM TpeOOBaHUN
HOoBbIX PI'OCoB

B) mpoeccroHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Haumenosanune

Ormnucanue

http:// www.edu.ru/

index.php

Poccuiickoe ob6pazoBanue. @enepaibHbIN TOPTAI

https://
minobrnauki.gov.ru/

MuHHUCTEPCTBO  HAYKHM U
Poccuiickoit @enepannu

BBICIIETO  0Opa3oBaHUA

http://fgosvo.ru/

[Topran denepanbHbIX rOCyIapCTBEHHBIX
00pa30BaTENIbHBIX CTAHAAPTOB BBICIIErO OOPAa30BaAHMS.

http://www.gks.ru/

®denepanbHas cioykba rocygapcTBEHHOM
OdunmanbHbIi CAT ¢ 6a3aMM TaHHBIX

CTaTUCTUKU!

https://elibrary.ru/

Hayunass snextponnass Oumbmmoteka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- AaHAJTUTUYECKUI TOpTal B
00J1aCTU HAYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00Pa30BaAHUS

http://neicon.ru

IToTHOTEKCTOBBIM apXWB BEAYIIMX 3aIlagHbIX HAyYHBIX
KYpHAJIOB Ha poccuiickoi mmatdopme HanmoHaabHOTO
3JIEKTPOHHO- UH(POPMAITMOHHOTO KOHCOpLIMyMa
(HOHMKOH)

http://www.mathnet.ru/

OOwepoccuiickuit MateMatuueckuit moprain Math- Net.Ru

https://gis-zkh.ru/

I'MC XKX - reorpaduueckass uHDOPMAIIMOHHO-
CIpaBOYHasi  CUCTeMa  JKWJIUIIHO-  KOMMYHJIBHOTO
XO35IUCTBA C JAHHBIMU 110 YIPABISIOLMM KOMIIAHMSM U
TCXK Poccun.

https://gisee.ru/

lNocynapcTtBenHass mHGOpMallMOHHAS CHCTeMa B 00JIacTH
9HEProCOCpeKEHUSI W TIOBBIIICHUS  3HEPreTHYECKOU
3(peKTUBHOCTU. DKCHEPTHBIM TOpTajl IO BOMpPOCAM
3HEepProcoOepeKeHUs.

10

http://drsk.ru

00IIIeCTBO
ceTeBasd

OdurmanbHbII cair
"JlanbHEBOCTOYHAS

KoMmaHus"

AX1moHepHOE
pacrpeneuTebHas

11

http:// www.rushydro.ru/

Odunmansheiii caiit ITAO «Pycl'uapo»




company/

12 [ https://www.gis-tek.ru/ I'mc TOK -  c¢enepanbHas rocyJapCTBeHHAS
nH(OpMaIMOHHAsI CHCTeMa, cojepxalias HHGOPMAILIMIO O
COCTOSISHUM M TPOTHO3¢  pa3BUTHS  TOIUIMBHO-
SHEPreTUUEeCKOro KoMruiekca PD.

13 | https:// www.gost.ru/ | DenepanbHOE areHTCTBO 1o TEXHUIECKOMY
portal/gost/ peryaupoBaHuio U MmeTposioruu (Poccranmapr)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIINHbBI
3ansatus no auciuiuinHe «l[IporpaMMHbIe CpeacTBa aBTOMATH3AIMHU IPOQecCHOHATbHON
JESITENIbHOCTU» TTPOBOASTCS B CHEIIMATU3UPOBAHHBIX [TOMEIIEHUSIX, TPEICTABIISIIOIINX COOOM
AyIUTOPUU [UI TPOBEACHUS 3aHATUH JICKIIMOHHOIO THUIIA, 3aHATUH CEMHUHAPCKOTO
TUMA, JA0OPATOPHBIX  paboT ¢ J1a0OpaTOpPHBIM  OOOpPYAOBAHUEM, TPYHIOBBIX U
VHJUBUAYAIbHBIX KOHCYJIBTALIMH, TEKYLIEr0O KOHTPOJIS U HPOMEKYTOUHOW AaTTECTALUU.
CrneunanbpHple  NOMEIIEHUS  YKOMIUIEKTOBAHBI  CHEIMAIU3UPOBAHHONW  Mebenpio U
TEXHUYECKUMU CPEIACTBAMU OOyYEeHMS, CIyXallUMH JJIsi TpeACTaBlIeHUs] y4uyeOHOU
nHpopmalu OoJblIONW aynuTopuu. Bcee momeleHusi, B KOTOPBIX MPOBOMSITCS 3aHSTHA,
COOTBETCTBYIOT ACHCTBYIOIIMM CAHUTAPHBIM U MMPOTUBOIOKAPHBIM ITPABUJIAM U HOPMaM.
CamocrosTenbHas padboTa OOydYAIOIIMXCS OCYIIECTBIISETCS B ITOMEIIEHUSX, OCHAIIEHHBIX
KOMIIBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO INOJKIIOYEHUsT K cetu «MHTEepHET» U
obecrieueHUEeM [JIOCTyMa B JJIGKTPOHHYIO HMH(MOPMAIIMOHHO- OOpa30BaTEIIbHYIO Cpely
YHUBEPCUTETA.

MartepuanbHO-TEXHUUECKOE 00ecleueHre TUCITUILIMHBI COOTBETCTBYET TpeboBanusimM OI'OC
BO no nanpasnenue noarotoBku 13.03.01 «TemtosnepreTuka u TeNI0TEXHUKA»

B kauectBe MaTepuaJbHO- TEXHMUYECKOrO OOECleYeHHs] AUCLMIUIMHBI HCIOIb3YIOTCS
MYJIbTUMEIUIHBIE CPEJCTBA, MHTEPAKTUBHAS T0CKa. MaTepual JIeKIMi MpeICcTaBIeH B BUIE
npeseHTaunii. [ng mpoBeneHus 1a0OpaTOPHBIX 3aHATHH M B CAMOCTOSITEIBHOM pabote
CTYJIEHTOB HCIIOJIb3YIOTCS TEXHOJOTMYECKHME CXEMbl, TEMIIEpaTypHble KapTbhl, MOJEIU
npoueccoB. Jlabopatopuble padOThl MPOBOJSATCA C HCMOIB30BAHUEM CTAIMOHAPHOIO H
MEPEHOCHOT'O KOMITBIOTEPHBIX KJIACCOB KadeAphl IHEPTreTUKU, B COCTAB KOTOPBIX BXOIUT:
CrielMalIn3upoBaHHas MeOellb U TEXHMYECKHE CpelcTBa OOyuyeHHus, ClyKalue s
npencTaBieHust y4eOHOU HHpopManuu OOJbINON aynuTtopuu: ydeOHast mebenb, JOCKa,
MyJIbTUMEINA MPOEKTOP, MPOCKUHUOHHBIM 3KpaH, MEPCOHAIbHbIE KOMIBIOTEPHI. BbIXxoa B
HuTepHer.



