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nporpaMMa COCTaBneHa B COOTBeTCTBl1V1 C rOCY,QapCTBeHHbIM 06pa30BaTenbHbiM craH,Qap

TOM BblCWerO npocpeCC110HanbHoro 06pa30BaHl1s:! (perHCrpaUMOHHbIH HOMep 28TexJMar OT 10.03.2000 
[.) )J,JUI HanpaBJIemUI 551100 - TIpoeKTHpoBaHl1e H TeXHOJIOrH$I ::meKTp0HHbIX cpe)J,cTB M yqe6HbIM rrJIaHOM 

rrO)J,roTOBKM MarHCTpOB rro rrporpaMMe 551105 HmpopMaUMoHHble TeXHOJIOrMM rrpoeKTHpOBaHM$I 3JIeK

TPOHHbIX cpe)J,cTB 

Pa604as:! nporpaMMa COCTaBneHa aBTOpaMl1: 

<DaMI1JHUI HMSI O'fllecTBO YQ.3BaHI1e yq. CTeneHh ,UomKHOCTh TIo)]'nl1Ch 

1 
ryceB AH)]'peii BI1KTopoBl1q 

CT. 

npeno)],aBaTe 

JIh 

. ....,"'vy 
2 

Pa604as:! npOrpaMMa O,Qo6peHa Ha 3aCe,QaHl1l1 Kacpe,Qp: 

Hal1MeHOBaHl1e ,UaTa HOMep 
PellleHl1e Kalj.Je)]'phI <DHO 3aB.Kalj.J. TIO.1lllHCb 

Kalj.Je)]'phl 3ace)],aHI1S1 npOTOKOJIa 

PeKoMeH)],oBaHa J1.1ISI 

HBaHoB B.3. ( 
'Ur,/lTeXHOJIOfHH H HCnOJIb30BaHHSI B 

1 cpe)J,CTBa CBSl3H 04.05.11 4 YQe6HOM npouecce 

2 
3 

Pa6oqa$l rrporpaMMa O)J,06peHa Ha 3ace)J,aHHH MeTO)J,HQeCKOH KOMHCCHM HHcTMTyra pa)J,M03JIeKTpOHMKM M 

HH<popMaUHOHHbIX TeXHOJIOrHH - PTc:I> 

TIpe)J,ce)J,aTeJIb MeTO)J,MQeCKOH KOMMCCMM HPHT-PTc:I> V::;,~'--~- E.B.BoCTPeUOBa 

HaQaJIbHMK OT)J,eJIa pecypCHoro 06eCrreQeHM$I 

06pa30BaTeJIbHbIX rrporpaMM UOT H.H. ToporroBa 

AHHOTAl.U".f1 COAEP>KAH~.f1 A~Cu~nJ1~Hbl 

B )J,MCUMnJIMHe paCCMOTpeHbI BorrpOCbI, CB$l3aHHble: 

• 	 C OCHOBHbIMM 3TarraMH CKB03Horo npOeKTHpOBaHH$I 3JIeKTpOHHbIX cpe)J,CTB; 

• 	 C H3YQeHHeM H rrOJIYQeHMeM HaBbIKOB pa60TbI C rraKeTOM CATIP 3JIeKTpOHHbIX YCTPOHCTB Altium 

Designer (ProteI); 

• 	 C KOHCTPYKTOPCKMMH aCrreKTaMM M oco6eHHOCT}IMM rrpoeKTMpOBaHM$I QlYHKUMOHaJIbHbIX 3JIeK

TPOHHbIX YCTPOHCTB B CATIP Altium Designer (ProteI), B qaCTHOCTH C pa3pa60TKOH rreQaTHbIX 

rrJIaT. 

2 


http:COAEP>KAH~.f1
http:AHHOTAl.U".f1


1 I.J,EJIH H 3AMqH ,lJ,HCI.J,HllJIHHhI 
• 	 HayqHTb CTY}1,eHTOB nOJIb30BaThC.H npH pa3pa60TKe 3JIeKTPoHHbIX Cpe}1,CTB CHCTeMOH aBTOMaTH3Hpo

BaHHoro npOeKTHpOBaHH.H Altium Designer (ProteI); 

• 	 myqeHHe opraHH3a~HH npo~ecca npOeKTHpOBaHHSJ, OT TeXHHqeCKOrO 3a}1,aHH.H H pa3pa60TKH cxeM }1,0 

C03}1,aHH.H KOHCTPYKTOPCKOH }1,OKyMeHTa~HH Ha qepTe:>KH neqaTHbIX nJIaT B CATIP Altium Designer 

(Protei); 

• 	 nOJIyqeHHe npaKTHqeCKHX HaBbIKOB BbInOJIHeHH.H cxeM, npOeKTHpOBaHHH neqaTHhIX nJIaT H C03}1,aHHH 

KOHCTPYKTOPCKOH }1,OKyMeHTa~HH C HCnOJIb30BaHHeM naKeTa CATIP Altium Designer (Protei). 

2. MECTO ,lJ,HCI.J,HllJIHHhI B CTPYKTYPE OOll 

,lJ;Hc~HnJIHHa OTHOCHTCH K ~HKJIy Cne~HaJIhHhIX }1,HC~HnJIHH. 

2.1. MeJICOUC~U1lJlU1taPllble C6R3U C o6ecnellu6alOU{UMu (npeobloyU{UMU) OUC~U1lJlUlIllJIfU 

,lJ;Hc~HnJIHHa 6a3HpYeTCH Ha 3HaHHHX, nOJIyqeHHbIX npH OCBoeHHH 06pa30BaTeJIhHOH nporpaM

MbI nO}1,rOTOBKH 6aKaJIaBpOB no HanpaBJIeHHlO TIpoeKTHpoBaHHe H TeXHOJIOrHH 3JIeKTpOHHbIX 

cpe}1,cTB, a TaK:>Ke npH H3yqeHHH }1,HC~HnJIHH: KOHCTPYHpoBaHHe 3BC, KOHCTPYHpoBaHHe 3BC B 

CHCTeMe AutoCAD, KOHCTPYHpoBaHHe 3BC B CHCTeMe KOMnac. 

2.2. MeJICouc~u1lJlUlIapllble C6R3U C o6ecnellU6aeMblMU (noCJleoylOU{UMu) OUC~U1lJlUlIaMU 

TIOJIyqeHHhIe 3HaHHH HCnOJIb3YlOTCR npH H3yqeHHH Cne~HaJIhHOH }1,HC~HnJIHHhl TeXHOJIOrHR 3BC, 

npH BbInOJIHeHHH KypcoBoro npOeKTHpOBaHHH H BhInYCKHOH KBaJIH(pHKa~HoHHoH pa60TbI, H HBJIRlOTCR He-

06XO}1,HMbIM 3JIeMeHTOM B 3aBeprnalOIIl.eH nO}1,fOTOBKe MarHcTPoB KOHCTPYKTOPCKOro HanpaBJIeHHR. 

3. TPEIiOBAHIDI K PE3YJIhTATAM OCBOEHIDI ,lJ,HCI.J,HllJIHHhI 

llepeqeHL <!»0pMHpyeMLIx KOMneTeHUHU:. 

ITpo~ecc H3yqeHHR }1,HC~HnJIHHhI HanpaBJIeH Ha Q.lOpMHpoBaHHe CJIe}1,YlOIIl.HX KOMneTeH~Hii: 


1. rOTOBHOCTb BhInOJIHHTh pacqeT H npoeKTHpoBaHHe neqaTHblX nJIaT cOBpeMeHHhlx 3JIeKTpOHHbIX 

Cpe}1,CTB C HCnOJlb30BaHHeM Cpe}1,CTB aBTOMaTH3a~HH npOeKTHpOBaHHR, 

2. cnoc06HoCTh pa3pa6aThlBaTh KOHCTPYKTOPCKYlO }1,OKyMeHTa~HlO C HCnOJlh30BaHHeM cOBpeMeH

HbIX CAITP 

B pe3YJIbTaTe H3yqeHH.H }1,HC~HnJlHHbI cTY}1,eHThI }1,OJI:>KHhI 

3HaTb 

1. 	 MeTO}1,OJIOrHlO aBToMaTH3HpoBaHHoro npOeKTHpOBaHH.H 3JleKTpOHHhIX YCTPOHCTB C HCnOJlb30BaHHeM 

CAITP Altium Designer (ProteI); 

2. 	 rpaq,H'-IeCKHii HHTepq,eiic CAITP Altium Designer (Protei), KOMaH}1,hI pe}1,aKTHpOBaHHR, HaCTPoHKY 

pa60qHX napaMeTpoB, 

3. 	 TeXHOJIOrHIO KOHCTpYHpoBaHH.H H MeTO}1,hI H3fOTOBJleHHR neqaTHbIX ImaT HCnOJlh30BaHHeM CAITP 

Altium Designer (ProteI); 

4. 	 HopMaTHBHhIe Tpe60BaHHH npH npOeKTHpOBaHHH H pa3pa60TKe KOHCTPYKTOPCKOii }1,OKyMeHTa~HH; 

5. 	 B03MO:>KHOCTH, npHH~HnbI nOCTPoeHHH H oc06eHHOCTH CAITP Altium Designer (ProteI); 

6. 	 Cpe}1,CTBaMH pa3pa60TKH 3JIeKTpOHHhIX YCTPOHCTB (CATIP Altium Designer (Protei)). 

YMeTb 

1. 	 pa60TaTh C CAITP Altium Designer (ProteI); 

2. 	 C03}1,aBaTb OnHCaHH.H 3JleMeHTOH 6a3hI 3JIeKTPoHHbIX YCTPOHCTB B CATIP Altium Designer (Protei); 

3. 	 BhInOJlHRTb 3JIeKTpHqeCKHe npHH~HnHaJlhHbIe cxeMbI YCTpoiiCTB B CAITP Altium Designer (Protei); 
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4. 	 npOeKTHpOBaTb neqaTHble nJIaTbl aBToMaTH3HpoBaHHbIM H pyqHbIM cnoco6oM H BbInOJIH5ITb qepTe
)KH neqaTHbIX nJIaT B CAI1P Allium Designer (Protei). 

BnaAeTb 
1. 	 HaBbIKaMH C03)1,aHH5I CJIO)KHbIX H3)1,eJIHM: C HCnOJIb30BaHHeM 6JIOKOB, CCbIJIOK, CBbIBO)1,OM qepTe)KeM: 

Ha 6YMary. 
2. 	 MeTO)1,HKOM: aBTOMaTH3HpOBaHHoro npOeKTHpOBaHH5I CHCnOJIb30BaHHeM CAI1P Altium Designer 

(Protei); 
3. 	 Cpe)1,CTBaMH pa3pa60TKH 3JIeKTpoHHblX YCTpOHCTB (CAI1P Altium Designer (ProteI». 

4. Oli'bEM ,IUlClJ,lIllJlIIHhI II BII):(hl YlIEliHOH PAliOThI 

BH)1,bI yqe6HOM: pa60Tbl no )1,HClJ,HnJIHHe H CPOPMbl HTorOBoro KOHTpOJI5I 3HaHHH, COOTBeTCTBYIOIlJ,He 
)1,aHHOM: 06pa30BaTeJIbHOM: nporpaMMe, C Pa36HBKOM: o6beMa pa60TbI no qaCaM H ceMecTpaM )1.J1}1 cYIlJ,eCT
ByIOIlJ,HX CPOPM o6yqeHH5I npHBe)1,eHhI B Ta6JI. 4.1. 

Ta6JIHlJ,a 4.1 TpY)1,OeMKOCTb )1,HClJ,HnJIHHbI B aKa)1,eMHqeCKHX qacax )1,JI5I OqHOM: CPOPMbI o6yqeHH5I 
(no cpopMaM o6yqeHH5I H TeXHOJIOrH5IM o6yqeHH5I) 

Yqe6Hbie 
ceMeCTpbl

Bcero, qac.BH)1,bI yqe6HOM pa60TbI, cjJ0PMbI KOHTPOJIH 

I 3 
• 061I(aH TpY)1,OeMKOCTb no yqe6HoMY nJIaHY 130 130 

AY)1,HTOpHble 3aHHTHH 68 68 
neKlJ,HH (n) 51 51 

i I1paKTHQeCKHe 3aH5ITH}I (IT3) 17 17 
~. .na60paTOpHble pa60ThI (np) 

. CaMoCTOHTeJIbHaH pa60Ta cTy)1,eHTOB 
(CPC) 

I 62 62 
KOJIHQeCTBO KOHTPOJIbHblX MeponpHHTHM, I I 

I 06beM B Qacax I 

.r--. . -. L 

KYPCOBOH rrpoeKT (KIT) 
i 

KypcOBa5I pa60Ta (KP) l 
PaCQeTHO-rpacpHQeCKa5I pa60Ta (prp) I 

I 

PaCQeTHM pa60Ta (PP) 

IrpacpHQeCKa5I pa60Ta (rp) I 

l 
I 

I ,UoMaIIlH5I5I pa60Ta (,UP)

IPecpepaT 

24 I 

i 
24 

. KOJIJIOKBHYM . i 
KOHTPOJIbHM ,Qa6oTa 

i 

I 

ITO)1,rOTOBKa K ay)1,. 3aH5ITH}lM 38 38 
BH)1, npOMe~TOQHOrO KOHTPOJIH 

i 3aQeT (3) 

13K:.l<iMeH (3) 1 3 
I 3aQeT )1,HcpcpepeHlJ,HpOBaHHbIH (3,U) 

ITpY)1,OeMKOCTb B 3aQeTHbiX e)1,HHHuaX I 5 5 
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5. CO,lJ,EPJKAHHE ,lJ,HCIJ;HIIJIHHLI 

5.1 COOep;}ICaHUe pa30eJl06 OUClI,UfLIlUHbl 

5.1.1 . OCHoBHble acneKTbl npoeKTMpOBaHI,.ul 3neKTpOHHbiX YCTPOMCTB 
BBe,lJ,eHHe: rrpe,lJ,MeT ,lJ,HCll,HrrJIHHbI; ll,eJIH H 3a,lJ,aqH ,lJ,HCll,HrrJIHHbI, CTpYKTypa ,lJ,HCll,HrrJIHHbI. 

KJIaCcHqmKall,H» ::meKTpOHHbIX YCTpOHCTB. CTa,lJ,HH pa3pa6oTKH. MeTO,lJ,OJIOrHqeCKHe OCHOBbI rrpo

eKTHpOBaHH». 

CAnp: HCTOPH» pa3BHTH», ll,eJIH H 3a,lJ,aLm; KJIaCCmpHKall,H» CAnp 3JIeKTpOHHbIX YCTpoiicTB. KpaT

KHH 0630p rraKeTOB CAnp 3JIeKTpOHHbIX YCTPOHCTB. 

5.1.2 CMcTeMa Altium Designer (Protei), KaK npMMep opraHM3a~MM CAnp B cpe,qe 
WINDOWS. npOeKTMpOBaHMe cxeM 

Ha3HaQeHHe, B03MOJKHOCTH H <PYHKll,HOHHpOBaHHe rraKeTa. OCHoBHbIe rrOH»THfl H orrpe,lJ,eJIeHH». Oc

HOBHoe Memo. Ha3HaQeHHe OCHOBHbIX rrporpaMM rraKeTa H HX B3aHMOCB5I3b. A,lJ,MHHHcTparop rrpOeKTOB: 

Ha3HaQeHHe, rrYHKTbI Memo. 

nO,lJ,CHCTeMa rrpOeKTHpOBaHH5I cxeM. OCHOBHble rrporpaMMbl. rpa<pHqeCKHH pe,lJ,aKTOp cxeM: Ha3Ha

qeHHe, peJKHMbI, Memo KOMaH,lJ" CTpOKa COCTOflHH», CTpOKa C006lll,eHHH, CTpYKTypa CJIOeB. 

CHMBOJIbHbIH peJKHM. npOll,eCC C03,lJ,aHH5I CHMBOJIa KOMrrOHeHTa: OCHOBHble rrOH»TH5I; HH<popMall,H

OHHoe CO,lJ,epJKaHHe <paHJIa CHMBOJIa; OCHOBHble marH rrpH C03,lJ,aHHH CHMBOJIOB O,lJ,HOP0,lJ,HbIX H HeO,lJ,HOpO,lJ,

HbIX KOMrrOHeHTOB, oco6eHHOCTH C03,lJ,aHH5I CHMBOJIOB ,lJ,HCKPeTHbIX KOMrrOHeHTOB. 

rpa<pHQeCKHH pe,lJ,aKTOp cxeM. CxeMHbIH peJKHM: MeHlO KOMaH,lJ,; CTpYKTypa CJIOeB. np0ll,eCC C03,lJ,a

HH» 3JIeKTpH4eCKOH rrpHHll,HrrHaJIbHOH cxeMbI: HH<popMall,HOHHOe CO,lJ,epJKaHHe <paHJIa 6a3bI ,lJ,aHHbIX cxeMbI, 

pe,lJ,aKTHpOBaHHe cxeMbI; rrpOBepKa cxeMbI. C03,lJ,aHHe cxeM C HepapXHeH. 

A,lJ,MHHHCTpaTOp 6H6JIHOTeK: Ha3HaQeHHe; MeHlO. nporpaMMa pa60TbI C 6H6JIHOTeKaMH. Pe,lJ,aKTOp 

KOMrrOHeHTOB. 

YrraKOBKa 3JIeKTpJ!ll.JeCKoH cxeMbI ,lJ,JI» C03,lJ,aHHH rreqaTHOH rrJIaTbI: Heo6xo,lJ,HMbIe YCJIOBH» ,lJ,JI» yrra

KOBKH; rrp06JIeMa COOTBeTCTBH» CHMBOJIOB H KOHCTPYKTHBOB KOMrrOHeHTOB. 

5.1.3 CMcTeMa Altium Designer (Protei). npOeKTMpOBaHMSI ne"laTHblX nnaT. rpacl>M"IeCKMM 
pe,qaKTop ne"laTHblX nnaT 

npOeKTHpOBaHHe H rrpOH3BO,lJ,CTBO rre4aTHblX rrJIaT: OCHOBHble rrOWITH»; THrrbI rre4aTHblX rrJIaT; 

KJIaCCbI T04HOCTH rreqaTHhlX rrJIaT; TeXHOJIOfH» rre4aTHOfO MOHTaJKa. 

nO,lJ,CHCTeMa rrpOeKTHpOBaHH» rre4aTHbIX rrJIaT: OCHOBHhle rrporpaMMbI. rpa<pH4ecKHH pe,lJ,aKTOp rre

4aTHblX rrJIaT: Ha3Ha4eHHe, peJKHMhI. 

C03,lJ,aHHe KOHCTpYKTHBOB KOMrroHeHroB H rre4aTHOH rrJIaTbI. C03,lJ,aHHe KOHCTpYKTHBa KOMrrOHeHTa: 

HH<popMall,HOHHOe CO,lJ,epJKaHHe <paHJIa KOHCTpYKTHBa, OCHOBHbIe mafH rrpH C03,lJ,aHHH KOHCTPYKTHBOB; oco

6eHHocTh KOHCTPYKTHBOB C rrJIaHapHbIMH BbIBO,lJ,aMH. C03,lJ,aHHe KOHCTpYKTHBa rre4aTHOH rrJIaTbI: pa3MepbI 

rrJIaTbl, rrOH5ITHe KOHTypa rrJIaTbI. 

Pa3Melll,eHHe KOHCTPYKTHBOB Ha rrOJIe rre4aTHOH nJIaThI: aBTOMaTH4eCKoe H PY4Hoe pa3Melll,eHHe. 

Cpe,lJ,CTBa pe,lJ,aKTopa ,lJ,JI5I 3<p<peKTHBHOfO pa3Melll,eHHR KOHCTPYKTHBOB: rHcrorpaMMa; Oll,eH04HhIH <paKTop; 

CHJIOBhle BeKTOpbI; «pe3HHOBble» CB»3H. KOMaH,lJ,bI, HCnOJIb3yeMble npH pa3Melll,eHHH. BapbepbI ,lJ,JlR pa3Me

lll,eHH». BapoePbI ,lJ,JI» TpaCCHpOBKH. 
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5.1.4 CMcTeMa Altium Designer (ProteI). TpaccMpoBKa neliaTHblX nSlaT. Oq,opMSleHMe AOKy
MeHTa~MM 

TpaccHpoBKa neqaTHOH nnaTbI: pyqHM TpaCCHpOBKa; aBTOMaTHqeCKM TpaCCHpOBKa. fiporpaMMa 

aBTOMaTHqeCKOH TpaccHpoBKH: B03MO)KHOCTH aBTOMaTHqeCKOM TpaCCHpOBKH; anropHTMbI TpaCCHpOBKH; 

C03)l,aHHe CTpaTemH TpaCCHpOBKH; OCHOBHbIe nyHKTbI MeHJO CTpaTemH. 

C03)l,aHHe CTeKOB KOHTaKTHbIX nnOma)l,OK (CKfi) H nO)l,COe)l,HHeHHe HX K 6a3e )l,aHHbIX neqaTHOM 

nnaTbI: CTpYKTYpa tPaMna CTeKa, Ha3HaqeHHe OT)l,enbHblX KOHTaKTHbIX nnOma)l,OK; nOpH)l,OK tPOpMHpoBaHHH 

tPaHna CKfi; HMH tPaHna CKfi; CnelJ,HanbHbIH CHMBonbHbIH tPaMn (COD), nO)l,COe)l,HHeHHe COD K 6a3e )l,aH

HblX neqaTHoti nnaThI. 

fipoBepKa nnaTbI Ha COOTBeTCTBHe npaBHnaM npoeKTHpoBaHHH: pe)l,aKTHpOBaHHe tPaHnoB npaBHn H 

npOXO)l,OB npoBepKH; aHanH3 tPaHna OTqeTa 0 npoBepKe. 

OtPopMneHHe )l,OKYMeHTalJ,HH. KOMnneKTHOCTh KOHCTPYKTOPCKHX )l,oKyMeHToB. fiO)l,rOTOBKa cxeMhI 

K BhIBO)l,Y Ha neqaTh; C03)l,aHHe tPaHna )l,J1H neqaTH. Tpe60BaHHH K otPopMneHHJO qepTe)KeM neqaTHbIX nnaT. 

fipeo6pa30BaHHe 6a3bl )l,aHHbIX neqaTHOH nnaTbI )l,nH nonyqeHHH tPaHnoB qepTe)Ka. fipocTaHoBKa pa3MepOB. 

PerneHHe npo6neMbI PycHtPHKalJ,HH. BbIBO)l, Ha neqaTb. 

5.2 PaloMbi OUCt(UIUlUHbl U SUObl 3aHRmuu 

fiepeqeHb pa3)l,enOB )l,HClJ,HnnHHbI C YKa3aHHeM TpY)l,OeMKOCTH HX OCBoeHHH B aKa)l,eMHqecKHX qa

cax, BH)l,OB yqe6HOM pa60ThI C yqeTOM cymeCTBYJOmHX tPOPM OCBoeHHH npHBe)l,eH B m6n. 5.1. 
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Ta6JII1lJ,a 5.1 - ITepeqeHb pa3.11.eJIOB .11.I1ClJ,HnJIHHbI CYKa3aHl1eM TpY.11.oeMKOCTl1l1X OCBOeHI1~ .11.JI~ OqHOH 
CPOPMhI 06YQeHH51 (no cpopMaM 06YQeHH51 H TeXHOJIOrl111 06YQeHHH) 

Pa3.11.eJIhI .11.UClI.UDJIUHLI Tpy.11.oeMKocTL OCBoeHUH pa3.11.eJIa .11.UClI.UDJIUHLI, 'lac. 

I 
Q) I ,-., 
~ ::c P... ::;
M ro = I-. ~= ~ 5 P... ,-., 

= Q.. 0 '-' Q f-< 
e: ,.Q r::: 0:: :a \0 ,-., 

~ 
,-., 0:: 

t = SZ 
,-., ,-., 

'-' S: ::cQ.l 0:; = f-< Q.. Q P... ro ~ = f-< 0 0 P... ro MM = C f-< 0:; \0 = '-' 'g '-' f-< '-' 

= HaUMeHOBaHue = :.-&: u ::c '-" 0 ro t:i:~ ro = ~ roQ.. = :.1 ro ro 0.. = ro 0.. 
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6. I1PAKTIIQECKIIE 3AIDITBJI II CAMOCTOJITEJlbHMI P AIiOTA 

6.1. JIa6opamopHhlu npaKmuKYM 

HauMeHOBaHI1~ JIa60paTopHbIX pa60T C YKa3aHHeM pa3.11.eJIOB .11.I1ClJ,HnJIHHbI, K KOTOPbIM OHI1 OTHOC~T
C~, npHBe.11.eHbI B Ta6JI. 6.1. 
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Ta6JlHIJ,a 6.1 PacnpetJ:eJleHHe Jla60paTopHbIX pa60T no pa3tJ:eJlaM tJ:HCIJ,HnJlHHbl tJ:Jl$l OqHOH $OpMbI 06yqe

HH$I (no $opMaM 06yqeHH$I H reXHOJlOfH$lM 06yQeHH$I) 


HOMep 

pa60Tbi 

HOMep 

paJ,LIeJla 

HaHMeHOBaHHe pa60Tbi 

4>opMlI'IpOBaHlI'Ie ClI'IMBOnbHoro Onll'lCaHlI'IR KOMnOHeHTOB B ClI'ICTeMe 
Altium Desi ner Protei . 
4>opMlI'IpOBaHlI'Ie 6a3bl AaHHblX npll'lHL\lI'Inll'lanbHOVI 3neKTpll'l4eCKOVI 
cxeMbl B ClI'ICTeMe Altium Desi ner Protei . 
4>opMlI'IpOBaHlI'Ie KOHCTPYKTOpCKO-TexHonorll'l4ecKoro Onll'lCaHlI'IR 
KOMnOHeHTOB P3Y BClI'ICTeMe Altium Desi ner Protei . 

BpeMSl Ha 

C03AaHlI'Ie 6a3bl AaHHblX ne4aTHOVI nnaTbl B ClI'ICTeMe Altium Designer 
Protei . Pa3Mell.\eHlI'Ie KOMnOHeHTOB Ha nnaTe. 

TpaCClI'IpOBKa COeAlI'IHeHlI'IVi B ClI'ICTeMe Altium Designer (Protei). 
vtTOro 

6.2. llpaKmullecKue 3aHRmUH 

He npetJ:ycMoTPeHbI tJ:aHHoH nporpaMMoH. 

6.3. llepelleHb me.'tt pefjJepamo6 

He npetJ:YcMoTPeHhI tJ:aHHoH nporpaMMoH. 

6.4 llepelleHb m~ dOMazuHuxpa60m 

1. C03tJ:aHHe 6H6JlHOTeKH KOMnOHeHTOB cxeMhI 3JIeKTpOHHoro y3Jla. 
2. Pa3pa60TKa cxeMbI ::lJleKTpHQeCKOH npHHIJ,HnHaJlhHOH 3JleKTPoHHoro y3Jla. 
3. Pa3pa60TKa KOMnaHOBKH KOMnOHeHTOB Ha neQaTHOH nJIaTe 3JleKTpOHHOro y3JIa. 
4. Pa3pa60TKa TOnOJlOrHH neQaTHOH nJlaThI 3JleKTpOHHoro y3Jla. 

6.5 llepelleHb m~ KOHmpOJlbHblX pa60m 

He npetJ:ycMoTPeHhI tJ:aHHoti nporpaMMoH. 

6.6 llepelleHb me.'tt pacllemHblxpa60m 

He npetJ:ycMoTPeHhI tJ:aHHoH nporpaMMoH. 

6.7 llepelleHb m~ pacllemHo-zpafjJullecKux pa60m 

He npetJ:ycMoTPeHbl tJ:aHHoH nporpaMMoH. 

6.8 T~amuKa KOJlJlOK6UYM06 

He npetJ:ycMoTPeHbI tJ:aHHoti nporpaMMoti. 

7. TEMATHKA KYPCOBOrO IIPOEKTHPOBAHIDI 

He npetJ:ycMoTPeHbI tJ:aHHoH nporpaMMoH. 
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8. YQEJiHO-METO)UlqECKOE OJiECTIEqEHHE 

8.1 PeKOMelloYeMaR Jlumepamypa 

8.1.1 OCHoBHaH JlHTepaTYpa 

1. 	 CyxO,n:OJlbCKHH. B.IO. CKB03Hoe npoeKTHpoBaHHe CPYHKUHOHaJlbHblX Y3JlOB P3C Ha nelJaTHbIX nJla
Tax B CAnp Altium Designer 6. qacTI:, 1.: YlJeGHoe nocoGHe. CnG.: H3,n:-BO CnGr3TY "n3TH", 
2008. 148 c. 

2. 	 iloTanoB IO.B. ProteI DXP. H3,n:aTeJlbCTBo: rOpHlJaH JlHHHH-TeJleKOM, 2006. - 276 c, ISBN 5-93517
290-9 

3. 	 ilOTanOB IO.B. CHCTeMa npOeKTHpOBaHHH nelJaTHbIX nJlaT ProteI. yi3,n:aTeJlbCTBo: fOPJilJaH JlHHHJi
TeJleKOM, 2003 r., 704 C., ISBN 5-93517-124-4 

8.1.2 ).I,onOJlHHTeJlhHaH JlHTepaTYpa 

1. 	 ilHporoBa E.B. ilpoeKTHpoBaHHe HTeXHOJlOrHH nelJaTHblX nJlaT. yi3,n:aTeJlbCTBo: <l>0PYM, 2005. 
559 c, ISBN: 5-8199-0138-X 

2. 	 YBapoB A. C. ABToTpaccHpoBIUHKH nelJaTHblX nJlaT. Ih,n:aTeJlbcTBo: ,D.MK npecc, 2006.-288 

c, ISBN 5-94074-089-8 


3. 	 nelJaTHbJe nJlaTbJ CnpaBOlJHHK. B 2-x KHHrax. ilo,n: pe,n:. KyM63a K.<I>. MocKBa: TexHoccpepa, 2011. 
ISBN 978-5-94836-258-8 06beM - 2032 c. 

8.1.3 MeTO.llHQeCKHe pa3pa6oTKH KacJle,n:phl 

1. 	 TeXHOJlOrMH npoeKTMpoBaHHH cpe,n:cTB CBH3H B CAnp P-CAD 2006: C03,n:aHHe YCJlOBHO
rpacpHlJeCKoro oG03HalJeHlIH 3JleKTpopa,n:H03JleMeHTa / MeTO,n:HlJeCKHe YKa3aHHH KJla60paTOpHOH. 
pa60Te no ,n:HCUHnJlHHe «ABToMaTH3HpoBaHHoe npoeKTHpoBaHHe CPYHKIJ,HoHaJlbHbIX Y3JlOB B P
CAD» / C.H. Ky,n:HHOB, B.3. HBaHoB. EKaTepHH6ypr : YfTY - YnH, 2009. - 18 c. 

2. 	 TeXHOJlOrMH npOeKTHpOBaHHH cpe,n:cTB CBH3H B CAnp P-CAD 2006: C03,n:aHHe noca,n:OlJHOrO 
MeCTa 3JleKTpopa,n:H03JleMeHTa I MeTO,n:HlJeCKHe YKa3aHHH K Jla60paTOpHOH. pa60Te no KypCy 
«ABToMaTH3HpoBaHHoe npOeKTHpOBaHHe CPYHKUHOHaJlbHblX Y3JlOB B P-CAD» / C.H. Ky,n:HHOB, 
B.3. HBaHoB. EKaTeplmGypr: YfTy-ynH, 2009. 24 c. 

3. 	 TeXHOJlOrHH npoeKTHpoBaHHH cpe,n:cTB CBJi3H BCAnp P-CAD 2006: C03,n:aHHe 6H6mIOTelJHoro 
KOMnOHeHTa / MeTo,n:HlJeCKHe YKa3aHHH K Jla60paTOpHOH. pa60Te no KypCy «ABTOMaTH3HpOBaH
Hoe npoeKTHpOBaHHe CPYHKUHOHaJlbHblX Y3JlOB B P-CAD» / C.H. Ky,n:HHOB. EKaTepHH6ypr : 
YfTY YnlI,2009. 21 c. 

4. 	 TeXHOJlOrHH npoeKTHpOBaHHH cpe,n:cTB CBH3H B CAnP P-CAD 2006: C03,n:aHHe cxeMbl 3JleKTpH
lJeCKOH. npHHUHnHaJlbHOH. / MeTo,n:HlJeCKHe YKa3aHHH K Jla60paTOpHOH. pa60Te no KYpcy «ABTO
MaTH3HpoBaHHoe npoeKTHpoBaHHe CPYHKUHOHaJJbHblX Y3JlOB B P-CAD» / C.H. Ky,n:HHOB. EKaTe
pHH6ypr: yrTY - YnH, 2009. - 18 c. 

5. 	 npoeKTHpoBaHHe nelJaTHblX nJlaT B CHCTeMax P-CAD H AUTOCAD: MeTO,n:HlJeCKHe YKa3aHHJi K 
JlaGopaTopHoMY npaKTHKyMy no )J,HCUHnJlHHe «KOHCTPYKTOpcKO-reXHOJlOrHlJeCKOe 06eCnelJeHHe 
npoH3Bo,n:CTBa 3BM» / COCT. B. H. HeBJleB. EKaTepHH6ypr: Yp<l>Y, 2011. - 41 c. 

8.2 llpOZPaMMllOe o6ecne'lellue 

1. 	naKeT aBToMaTH3HpoBaHHoro npoeKTHpOBaIiHH ::melITpoHHblX Y3JlOB Altium Designer (ProteI). 

8.3 baJb' OallllblX, umjJopMau,uOIl1l0-Cnpa80'lllbie u nOUCK08ble CUCmeMbl 
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9. MATEPHAJIbHO~TEXHHlIECKOE OliECTIEllEHHE )J;HCnHTIJIHHbI 

9.1 06U{ue mpe606auuR 

neKUHoHHbIH MaTep"aJI )l,OJDKeH ll3yqaTbCH B CneIIHaJlH3llpOBaHHoH aY)l,HTOp"H, OCHallJ,eHHOH CO~ 

BpeMeHHbIM KOMnblOTepoM C nO)l,KJ1IOQeHHbIM K HeMY IIBeTHblM cKaHepoM H IIBeTHbIM npHHTepoM; npoeK

TOPOM C BH)l,eOTepMHHaJla nepCOHaJIbHoro KOMnblOTepa Ha HaCTeHHbIH 3KpaH. 

na6opaTOpHbIe pa60TbI )l,OJI)KHbl BblTIOJIH5ITbCH B CneUHaJIH3HpOBaHHblx KJ1aCcax, OCHameHHbIX CO~ 

BpeMeHHbIMll nepCOHaJlbHbIMll KOMnblOTepaMH H nporpaMMHbIM o6eCnel.J:eHlleM, B COOTBeTCTBllll C TeMaTll 

KOH H3YlJaeMOrO MaTepHaJla; QllCJIO pa60l.J:llX MeCT B KJ1accax )l,OJI)KHO 6bITb TaKllM, lJTo6bI o6eCnelJHBaJIaCb 

HH)l,HBll)J.yaJIbHaH pa60Ta cTY)l,eHTa Ha OT)l,eJIbHOM nepCOHaJIbHOM KOMnblOTepe; IIBeTHblMll CKaHepOM II 

np"HTepOM. 

9.2 C6eoeuUR 06 ocuaU{eHUOcmu OUCl{UfUlUUbl Cnel{UaJlU3Up06aUUblM U Ra60pamopubiM 060pyoo
6auueM 

CneLtVlaIHil3V1pOaaHHa.R na6opaTOpVl.R P-426 VlMeeT: 

l. 	KJlacc I13BM 10 mT., 

2. 	 CAI1P Altium Designer (ProteI) 

3. 	 CTeH)l, C OCHOBHbIMll THna KopnycoB pa)l,H03JIeKTpOHHbIX KOMnOHeHTOB. 

10. METO)J;Hl.JECKHE PEKOMEHMnHH no H3Yl.JEHHIO )J;HCI(HnJIHHbI 

10.1 PeKOMeUOal{Uu ORR npenooa6amenR 

• 	 rny60Koe OCBoeHHe TeopeTHl·JeCKHX aCneKTOB TeMaTllKll Kypca, 03HaKOMJleHlle, nepepa60TKY Jlll 

TepaTypHbIX llCTOlJHHKOB; COCTaBJleHHe cnllCKa JIHTeparypbI, 06H3aTeJIbHOM )],ml 113YlJeHI1JI H )],0

nOJIHHTeJIbHOM JIllTepaTypbI; npOBe)],eHHe C06CTBeHHbIX HCCJle)l,OBaHHH B 3TOH 06JIaCTH; 

• 	 pa3pa60TKY MeTO)l,HKll ll3JIO)KeHH5I Kypca: CTpyKrypbI H nOCJIe)l,OBaTeJlbHOCTH H3JlO)KeHll5I MaTe

pHaJla; COCTaBJIeHHe TeCTOBbIX 3a)l,aHHH, KOHTpOJlbHbIX BonpOCOB; 

• 	 pa3pa60TKY MeTO)],llKH npOBe)l,eHH5I H COBepmeHCTBOBaHlle TeMaTllKH JIa60paTopHbIX pa60T; HC

nOJlb30BaHHe B JIa60paTOpHOM npaKTHKyMe peaJlbHbIX )l,aHHbIX II nOJIYQeHlle llMelOlIJ,HX npaKTH

l.J:eCKHH CMbICJI )l,Jl5I H3)l,aTeJlbCKOrO )l,eJla H pe)l,aKTllpOBaHH5I pe3YJlbTaTOB; 

• 	 pa3pa60TKa MeTO)],HKH caMOCT05lTeJIbHOH pa60TbI CTY)l,eHTOB; 

• 	 nOCT05lHHYlO KoppeKTHpOBKY CTPYKTYPbI, CO)l,ep)KaHll5I Kypca. 

10.2 PeKOMeUOal{Uu ORR cmyoeuma 

• 	 06H3aTeJlbHOe nOCellJ,eHHe JIeKIIHH Be)l,YlIJ,ero npenO)l,aBaTeJIH; JIeKIIllll OCHOBHoe MeTO)l,llQeCKOe 

PYKOBO)l,CTBO npll H3YlJeHHH )l,llCIIHnJIllHbl, HaH60Jlee OnTHMaJlbHbIM 06pa30M CTPYKrypHpoBaHHoe II 

CKOppeKTllpOBaHHoe Ha COBpeMeHHbIH MaTepHaJI; B JIeKIIHH rJIy6oKo H nO)l,p06HO, aprYMeHTllpOBaHO 

H MeTO)l,OJlOrHQeCKH CTporo paCCMaTP"BaIOTCH rJIaBHble np06JIeMbI TeMbI; B JIeKIIHH )l,aIOTCH He06

XO)l,HMble pa3Hble nO)l,XO)l,bI K HCCJIe)l,yeMbIM np06JIeMaM; 

• 	 nO)l,rOTOBKY H aKTHBHYIO pa60TY Ha JIa60paTopHbIX 3aHHTH5IX; nO)l,rOTOBKa K Jla60paTOpHbIM 3aHH

THHM BKJ1IOl.J:aeT npopa60TKY MaTep"aJIOB JIeKIIHM, peKOMeH)l,OBaHHOH YlJe6HOH JIHTepaTypbI. 

10.3 IIepelieub KoumpoRbublX 60npOC06 ORR noozom06KU K umOZ060U ammecmal{uu no OUCl{UfUlUUe 

1. 	 KrraccH<pHKaIIH5I 3JIeKTpOHHbIX YCTPOHCTB. CTa)l,llll pa3pa6oTKH. MeTO)l,OJIOmQeCKHe OCHOBbl npo

eKTllpoBaHllH 
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2. 	 CAITP: HCTOPH5I Pa3BHTH5I, uenH H 3a.llaqH; KnaccHqmKaUHH CAITP :3neKTpOHHbIX YCTPOHCTB. KpaT

KHH 0630p rraKeTOB CAITP :3neKTPoHHbIX YCTPOHCTB. 

3. 	 Ha:maqeHHe, B03MOiKHOCTH H <PYHKUHoHHpoBaHHe rraKeTa Aitium Designer (Protei). OCHoBHble rro

H5ITH5I H orrpe)leneHH5I. 

4. 	 OCHoBHoe MeHlO rraKeTa Altium Designer (Protei). Ha3HaqeHHe OCHOBHbIX nporpaMM rraKeTa H HX 

B3aHMOCB}l3b. A)lMHHHcTPaTOp rrpOeKTOB: Ha3HaqeHHe, rrYHKTbI MeHlO. 

5. 	 ITO)lCHCTeMa rrpOeKTHpOBaHHH cxeM. OCHoBHble nporpaMMbI. fpa<pHqecKHH pe)laKTop cxeM: Ha3Ha

qeHHe, peiKHMbI, MeHlO KOMaH)l, cTpoKa COCTO}lHH5I, cTpoKa Co06rneHHH, CTpYKTypa cnoeB. 

6. 	 CHMBonbHbIH peiKHM. ITpouecc C03)laHHH CHMBona KOMrrOHeHTa: OCHOBHble rrOH}lTH5I; HH<popMaUH

OHHoe CO.llepiKaHHe <paHna CHMBona; 

7. 	 CHMBonbHbIH peiKHM. OCHoBHble IIlarH npH C03)laHHH CHMBonOB O)lHOPO)lHbIX H HeO)lHOpO)lHbIX 

KOMrrOHeHTOB, oco6eHHocTH C03)laHH5I CHMBonOB )lHCKpeTHblX KOMnOHeHTOB. 

8. 	 fpa<pW-leCKHH pe)laKTOp cxeM. CxeMHbIH peiKHM: MeHlO KOMaH)l; cTPYKTypa cnoeB. ITpouecc C03)la

HH5I :3neKTPHqeCKOH npHHUHnHanbHoH cxeMbI: HH<p0pMaUHoHHoe CO)lepiKaHHe <paHna 6a3bI .llaHHbIX 

cxeMbI, pe)laKTHpOBaHHe cxeMbI; 

9. 	 fpa<pwlecKHH pe)laKTOp cxeM. ITpoBepKa CXeMbI. C03)laHHe cxeM C HepapxHeH. 

10. A)lMHHHCTPaTOp 6H6nHoTeK: Ha3HaqeHHe; Memo. ITporpaMMa pa60TbI C 6H6nHOTeKaMH. Pe)laKTOp 

KOMrrOHeHTOB. 

11. YnaKoBKa :3neKTPWIeCKOH cxeMbI )lnH C03)laHWI rre'-laTHoH rrnaTbI: Heo6xo)lHMble ycnOBH}I )ln51 yrra

KOBKH; rrpo6neMa COOTBeTCTBH}I CHMBonOB H KOHCTPYKTHBOB KOMrrOHeHTOB. 

12. ITpoeKTHpoBaHHe H npOH3BO)lCTBO neqaTHblX nnaT: OCHOBHble nOH5ITH}I; THrrbl rreqaTHbIX rrnaT; 

KnaCCbI TOqHOCTH neqaTHbIX rrnaT; TeXHOnOrH5I rre'-laTHOrO MOHTaiKa. 

13. ITO)lCHCTeMa rrpOeKTHpOBaHH5I ne'-laTHbIX nnaT: OCHOBHble nporpaMMbI. fpa<pHqeCKHH peMKTop rre

qaTHbIX nnaT: Ha3HaqeHHe, peiKHMbI. 

14. C03)laHHe KOHCTPYKTHBa KOMnOHeHTa: HH<p0pMaUHoHHoe CO)lepiKaHHe <paHna KOHcTPYKTHBa, oc

HOBHble IIlan1 npH C03)laHHH KOHCTPYKTHBOB; oco6eHHocTb KOHCTPYKTHBOB C nnaHapHbIMH BblBO)la

MH. 

15. C03)laHHe KOHcTPYKTHBa rre'-laTHOH nnaTbI: pa3MepbI rrnaTbI, rrOH5ITHe KOHTypa nnaTbI. 

16. Pa3Melll.eHHe KOHCTPYKTHBOB Ha rrone ne'-laTHOH rrnaTbI: aBTOMaTH'-IeCKOe H pyqHOe pa3MerneHHe. 

17. Cpe)lcTBa pe)laKTOpa )In}l :3Ql<peKTHBHoro pa3MerneHH}I KOHCTPYKTHBOB: rHCTOrpaMMa; OueHO'-lHbIH 

<paKTop; CHnOBbIe BeKTopbI; «pe3HHoBbIe» CB}l3H. 

18. KOMaH)lbI, HCrrOnb3yeMbIe rrpH pa3MerneHHH. BapbepbI )In}l pa3Melll.eHH}I. BapbepbI )In}l TPaccHpoBKH. 

19. TpaccHpoBKa rreqaTHOH nnaTbI: pyqHa}l TpaccHpoBKa; aBTOMaTH'-IeCKa}l TPaccHpoBKa. 

20. 	ITporpaMMa aBTOMaTH'-IeCKOH TpaccHpoBKH: B03MOiKHOCTH aBTOMaTH'-IeCKOH TpaccHpoBKH; anro

pHTMbl TPaccHpoBKH; C03)laHHe cTpaTerHH TPaccHpoBKH; OCHOBHble rrYHKTbI Memo CTPaTerHH. 

21. C03)laHHe CTeKOB KOHTaKTHbIX rrnOrna)lOK (CKIT) H rrO)lCOe)lHHeHHe HX K 6a3e )laHHbIX ne'-laTHOH 

nnaTbI: CTPYKTypa <paHna CTeKa, Ha3Ha'-leHHe OT)lenbHbIX KOHTaKTHblX nnOrna)J,OK; 

22. ITOP5l)lOK <pOpMHpOBaHH5I <paHna CKIT; HM}I <paHna CKIT; crreUHanbHbIH cHMBonbHbIH <paHn (CC<l», 

rrO)lCOe)lHHeHHe CC<l> K 6a3e )laHHbIX ne'-laTHOH nnaTb1. 

23. ITpoBepKa nnaTbI Ha COOTBeTCTBHe npaBHnaM rrpOeKTHpOBaHH}I: pe)laKTHpOBaHHe <paHnoB rrpaBHn H 
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npOXO)J.OB npOBepKH; aHaJIH3 <paMJIa OTqeTa 0 npoBepKe. 

24. OcpopMJIeHHe )J.oKYMeHTaJJ,HH. KOMnJIeKTHOCTb KOHCTPYKTOPCKHX )J.oKYMeHTOB. ITO.ll.rOTOBKa cxeMbl 

K BbIBO.D,y Ha neqaTb; C03.ll.aHHe <paHJIa .D,JIH neqanf. 

25. Tpe6oBaHH}] K o<popMJIeHHIO qepTeJKeM neqaTHbIX nJIaT. ITpe06pa30BaHHe 6a3b1 .ll.aHHbIX neqaTHOM 

nJIaTbI )J.JIH nOJIyqeHH}] <paMJIOB qepTeJKa. ITPOCTaHOBKa pa3MepoB. PelUeHHe np06JIeMbI PycH<pHKa

UHH. BblBO)J. Ha neqaTb. 

10.4 Hepe'leHb IUlIO'leBbIX CJlOB OUC~UI11lUHbl 

Ta6nv1L,(a 10.4 - Kmo4eBbie cnOBa pa3p,enoB p,VlC~Vlnm1Hbl 

HaHMeHOBaHHe pa3)J.eJla KJIlOlJeBLle CJlOBa pa3.ll.eJla 

5:1.1 

"O~~()BHLte\nle~~KTLI npq,,' 
eK1JipOD~lHIDI :::meKTPoJ.l,::, 
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