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1. II;eJIL peaJIHJaiJ,HH nporpaMMhl 

U:enb nporpaMMbi - rroBI>Irnemre npo<jleccHoHaJli>HOH KBanHQJHKaUHH pyKoBO)l,HTeneu H 

COTPYAHHKOB KOMJiaHHH B o6JlaCTH rrpoeKTHpOBaHH51 H rrpOH3BO)l,CTBa 3Kn H P3A, HMeiOIIJ.HX 

BbiCIIIee ofipa30BaHHe, HO He HMeiOIIJ.HX 6a30BbiX CBe)l,eHHH B 06JlaCTH MHKpo:meKTpOHHKH. ,[(aHHa51 

nporpaMMa TaK)l(e HarrpasneHa Ha rrpo<jleccHoHaJli>HYIO opHeHTaUHIO crreuHaJlHCTOB pa3HhiX 

06JlaCTeH HayKH H TeXHHKH, )l(eJlaiOIIJ.HX ITOJlyqHTb HaqaJlhHbJe CBe)l,eHH51 B CQJepe 

MHKp03JleKTpOHHKH C UeJlhiO pa3BHTH51 rrpoQJeCCHOHaJlbHbiX KOMJieTeHUHH. 

2. Tpe6osauuH K peJyJILTaTaM o6y'leHHH 

<l>opMHpyeMa51 IIpo<)>eCCHOHaJibHa51 KOMIIeTeH~H51 CIIOC06HOCTb IIOHHMaTb If 

IIpHMeH51Tb TepMHHbi If onpe.[(eJieHH51 B o6JiaCTH COBpeMeHHOH MHKpo:meKTPOHHKH, 3HaTb 

OCHOBbi MaTepHaJIOBe,[(eHH51, IIpOeKTHpOBaHHH If IIpOH3BO.[(CTBa 3JieMeHTOB 3Kfi If H3.[(eJIHH 

P3A (BKJIIOl:J:aH BOIIpOCbi cepTH<)>HKa~HH If nepe1IHH THIIO-HOMHHaJIOB 3KE). 

B pe3yJILTaTe ocBoeHHH .[(aHHoii nporpaMMbi cnyrnaTeJih .[(OJDKeH: 

3HaTb: 
- OCHOBHbie THJlbl H CBOHCTBa MaTepHaJlOB 3JleKTpOHHOH TeXHHKH H HaH03JleKTPOHHKH, a 

TaK)l(e crroco6I>I HX H3MepeHH51, rronyqeHH51 H o6nacTH rrpHMeHeHHH; 

- MeTO.LJ:hi npoeKTHposaHH51 HMC c HCITOJ1b30BaHHeM CAITP; 

- crroco6I>I H3roTosneHH51 HMC Ha rronyrrposo.[(HHKOBI>IX npoH3BO.LJ:CTBax; 

- MeTO)l,HKH H3MepeHH51 3neKTpHqecKHX napaMeTpos HMC; 

- KOHCTPYKUHH H TexHonorHIO H3roTosneHH51 cospeMeHHI>IX rreqaTHhiX rrnaT, 

- rrpHHUHITbi aBTOMaTH3aUHH rrpOeKTHpOBaHH51 rreqaTHbiX JIJlaT; 

yMeTL: 

- BhifiHpaTb MaTepHaJlhi, HCXO)l,51 H3 OUeHKH QlYHKUHOHaJlbHbiX CBOHCTB MaTepHaJlOB; 

- HCITOJ1h30BaTI> CAITP .[(J151 BI>monHeHH51 MaprnpYTa rrpoeKTHposaHH51 HMC; 

-- rrpoeKTHposaHH51 rreqaTHI>Ix rrnaT B CAITP Ani>THYM ,[(H3ai1Hep. 

- OCHOBHbJe rrpHHUHJlbi H 3a)l,aqH cepTHI}>HKaUHH 3JleKTpOHHOH KOMITOHeHTHOH fia3hl. 

- rrpHMeH51Tb JlOJ10)l(eHH51 HOpMaTHBHbiX H rrpaBOBbiX aKTOB, perJlaMeHTHPYIOIIJ.HX rrpouecCbl 

cepTHI}>HKaUHH 3JleKTpOHHOH KOMITOHeHTHOH 6a3bl. 

HMeTb npaKTH'IJeCKHH OUhiT: 

- rrepBHqHbiM OJlbiTOM OUeHKH B03MO)l(HOCTH HCITOJ1b30BaHH51 MaTepHaJlOB )l,J151 perneHH51 

3a)l,aq ITO C03)l,aHHIO ofineKTOB 3JleKTpOHHOH TeXHHKH; 

orri>ITOM pa6oTI>I c CAITP B o6nacTH rrpoeKTHposaHH51 3KE H rrpH6opHo­

TexHonorHqecKoro MO.[(enHposaHH51 TpaH3HCTopHbiX cTpyKTyp; 

- OJlbiTOM pafiOTbl C HOpMaTHBHbiMH H rrpaBOBbiMH aKTaMH, CB513aHHbiMH C cepTHI}>HKaUHeH 

3JleKTpOHHOH KOMITOHeHTHOH 6a3hl. 
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3. Co)l.ep)l(aHHe rrporpaMMbi 

Yqe6HhiH rrnaH 

rrporpaMMhl IIOBhillleHH51 KBaJimlmKaliHH 

«0CHOBbl COBpeMeHHOH MHKpO:::meKTpOHHKJI (6a30BbiH Kypc)» 

KaTeropiur cnyruaTeneH: - pyKoBO)JJ:ITen:n: H corpy)JHHKH KOMIJaHHH, HMeiOIIJHe Bbicruee o6pa3oBamre, 

HO He HMeiO~He 6a30BhiX CBe)JeHJIH B 06JiaCTH MHKp03JieKrpOHJIKJI (rrpOeKTHpOBai-IHe JI 

rrpo:n:3BO)JCTBO 3KE :n: P3A). 

CpoK o6yLJ:eHH51 - 72 qaca 

<l>opMa o6yqeHJI51 - O':IH0-3aOLJ:Ha51 C rrp:n:MeHeHHeM .IJ:OT 

B TOM LTHCJle 06pa3oBa 

Ay )JHTOpHhiX CaMOCT051 
TeJihHbJe 

TeJihHa51 
TeXHOJl 0 1' 11 

pa6ora 
II, B TOM 

HaMMeHoBaHMe pa3)l,eJIOB I Bcero, ITpaKTHLTecrme II qlfcne 30 

Mo.n;yneH: qac na6opaTopHhie 
M (mm) 

JleKl]HH 
3aH51TH51 

.IJ:OT 

0CHOBhl MaTepHaJIOB 14 10 1 .IJ:OT 
3JieKTJ)OHHOH TeXHHKH. j 

OcHOBhi rrpoeKT:n:poBaHH51 :n: 

npOII3BO)JCTBa 3KE. 
26 

OcHOBbi TeCTHposaHH51 
16 9 1 

.IJ:OT 

3KE. THIIbi JI 

Knacc:n:qmKal]M 3KE. 

OcHOBbi pa3pa6oTKH :n: 

TeCTHpOBaHH51 24 16 7 1 .IJ:OT 

pa)JJI03JTeKTpOHHOH 

arrnaparypb!. 

CepTHcp:n:Kal]H51 3KE B 

COOTBeTCTBHH C rOCT H 6 4 1 1 .IJ:OT 

MHpOBbiMH CTaH)JapTaMJI. 

KoHcynh Tal]HH --- .IJ:OT 

Bcero 70 50 16 4 
l-horosa51 arrecTal]:n:51* 3aLTeT 2 qaca 

*MeJtCOUC14UnJZU1-taprtbZU 3K3aMeT-t, 3K3aMert, 3a'-tem, 3aUfuma perjJepama, 3aUfuma umozo6ou 

ammecma14uomwu pa6ombz, 3aUfuma pac'-temrto-zparjm'-lecKou pa6ombz, 3au1uma npoegma, 

mecmupofJartue, onpoc, 'PYZJZhnt cmo;z, oeJta6a5l uzpa 
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Yqe6Ho-TeManiqecKMH rmaH rrporpaMMbi 

IIOBhillleHlUI KBMI1<i:>MKai.I,l111 

«0CHOBbl COBpeMeHHOH M11KpO:::JJ1eK'Ip0Hl1KI1 (6a30Bblll Kypc )» 

B TOM qHcrre 

Ay.IJ,MTOpHbiX 

HaMMeHOBaHMe TeM Bcero, 

pa3.IJ,enos I Mo.IJ,yneii qac 
IlpaKTHqecrme l1 CaMOCTOHTe 

na6opaTopHbre JibHa51 
Jlero:.J;HH 

pa6ora 
33H5ITID! 

OcHOBhi MaTepHarros 14 10 J I 

::weKYpOHHOH TeXHHKH. 

flpOBO,Il,Hlill1e MaTep113Jlbl 
5 5 0 

MHKpO:meKrpOHHKH. 

IJonynpOBO,Il,HTOBbie 
6 j 2 

MaTepHMhl. 

)J,H3JleKTp11 Y.eCKH e 2 2 0 
MaTepHaJJbl. 

JihorOBbie KOHTpOJlbHble 
1 1 

Meporrpmnml. 

0CHOBbiiipOeKTHpOBaHI15I 

11 rrp0113BO.IJ,CTBa 3KE. 26 16 9 1 
0CHOBhlTeCT11pOB3HI15I 

3KE. TMIIhl 11 

KJlaCCHcPMI<ai.I,HH 3KE. 
IlpoeKT11pOB3HI1e 3K£ C 

8 4 4 
11CTIOJJb30B3HI'IeM CAITP. 

Ilp0113BO,Il,CTBO 3K£ Ha 
4 4 0 

TIOJJyrrpOBO.IJ,HHKOBhiX 

<Pa6pHKax. 

flpH60pHO-TeXHOJ10rHY.eCKOe 
6 2 4 

MO.IJ,eJ111pOB3HHe 3JleMeHTOB 

3KE. 
0CHOBbl TeCT11pOB3HI15I 3K£. 4 4 0 

THrrhr 11 KJJaccH<l:>HKaiJ,H.H 3KE. j 2 0 1 

lhorOBbie KOHTpOJibHbie 
1 0 l 

MeporrpmiTmi . 

06pa3oBaTerrb H 

bJe TeXHOJIODJH 

H , B TOM q11cJTe 

30 H (mm) .[(OT 

,[l,OT 

,[l,OT 

,[l,OT 

,[l,OT 

)J,OT 

)J,OT 

D:OT 

D:OT 

D:OT 

)J,OT 

D:OT 

lJ:OT 



j Ocnoshl pa3pa6oTKH u )J,OT 

TeCTHpOB3HHSI 24 16 7 1 
p3,ll,H03JieKTpOHHOH 
annaparypLI. 

3.1 AmUiorosaH TexHwKa 7 4 2 1 )J,OT 

3.2 IlporpaMMwpyeMhie norwiecKHe 

HC 
6 4 2 0 

)J,OT 

ApxwTeKTypa )J,OT 
j_j MHKponpOI!eCCOpHhiX CMCTeM M 4 4 0 0 

cpe,ll,CTB 

3.4 IlpoeKTHpOBaHMe COBpeMeHHh!X )J,OT 

neqaTHhiX nnaT s CATIP Altium 6 4 2 0 

Designer 

3.5 HToroBbie KOHipOJihHbie 
1 0 1 0 .IJ:OT 

MeponpMHTifH 

4 CepntcprrKau.rrH 3KE B )J,OT 

COOTBeTCTBMII C rOCT II b 4 1 1 

MHpOBhiMM CTaH.[(apTaMM. 

4.1 CepTrrcprrKaumr. I(enrr II 3a)J,a'Irr. .IJ:OT 

OcHOBHhlenprrHU.HIThl 

cepTmjmKaiJHif 3JieKipOHHOH 
2 2 0 0 

KOMllOHeHTHOH 6a3hl 

4.2 3neKTpOHHM KOMllOHeHTHM 6a3a )J,OT 

IfHOCipaHHOfO If OTe'IeCTBeHHOfO 

rrpolf3so.n:cTsa. CepTrrcprrKaiiHH s 3 2 0 1 
COOTBeTCTBiflf C rOCTaMH If 

MHpOBhJMif CTaH,ll,apTaM!f. 

43 HTorosbre KOHipOJlhHhie 
1 0 1 0 

.IJ:OT 

MeponpHHTHH 

KoHcynhTaiJ,HH 

Bcero 70 50 16 4 
Ihorosa5I arrecTaiJ,H5I* 3a'IeT 2 qaca 

KaneH.n:apHhiH yqe6HhiH rpacpnK cocr asmreTC51 B c)JOpMe pacrrucarii151 3awnui1 np11 r-ra6ope 

rpynrrhi M npHnaraeTCH I< nporpaMMe nOBhiWeHMH I<BaJ111cpH1<aU.11M. 



Y'le6uaH nporpaMMa 

DOBbiWeHHH KB3JIHI)JHK3QHH 

«0CHOBbl COBpeMeHHOH MHKpo:meKTpQHHKH (6a30Bb1H Kypc)» 

Pa3,1J;eJI 1. OcHOBhi MaTepuanos ::meKTpoHHOH TeXHMKM (14 qacos). 

TeMa 1.1. TipoBO.LJ:Hmue MaTepuaJihl MHKp03JieKTpouuKu ( 5 qacos). 

Bonpochi, pacKphiBaiO~Me co,~J;ep)l(aHue TeMhi: MaTepuaJihi 3JieKTPOHHOH TeXHMKM: 
KJiaccmjmKau:mi, cTpyKTypa. Ilposo,z:v1~Me MaTepuaJihi B M3,ll,eJIMjiX MMKp03JieKTpOHMKM. 
OcHOBHhie TMnhi ucnoJih3yeMhiX MaTepuanos, ux csoi1cTsa: aniOMMHMH, Me,ll,h, 6naropo,li,Hhie 
MeTaJIJihi, nerKonnaBKMe MeTaJIJihi. 

TeMa 1.2. lloJiynpoBO.LJ:HHKOBLie MaTepuaJILI. (6 qacos). 

Bonpochi, pacKphiBaiO~ue co)l.ep)l(aHue TeMhi: OcHOBHhie rpynnhi nonynpoBO,li,HMKOBhiX 
MaTepuanos. KpeMHMH, ero BM,ll,hi, csoi1cTBa, o6nacTu npuMeHeHMjl. MaTepuanhi AIIIBV, 
csoi1cTsa, o6nacTM npuMeHeHMjl, Tsep,ll,hie pacTBOphi u ux npuMeHeHue. MaTepuanhi AIIBVI, 
csoi1cTsa, o6nacTM npuMeHeHMjl, oco6eHHOCTM TexHonoruu. BhmonHeHue aHaJIMTMtiecKux 
3a)l,aHMH no MCCJie)l,OBaHMIO CBOHCTB rpynn MaTepuaJIOB. 

TeMa 1.3. ,l1;u3JieKTpuqecKue MaTepuaJILI. (2 qaca). 

Bonpochi, pacKphiBaiO~Me co)l.ep)l(aHue TeMhi: OcHOBHhie noHjJ:TMjl ,li,M3JieKTpMKOB. 
KnaccmjmKau:ujl ,li,M3JieKTpuqecKux MaTepuanos. AKTMBHhie " naccusHhie ,li,M3JieKTpMKM, 
csoi1cTsa, o6nacTu npuMeHeHMjl. 

1.4. HToroBbie KOHTpOJibHLie MeponpnHTHH (1 qac). 

IIepeqeuL Jia6opaTopnhlx pa6oT 

HoMep 
HauMeuosauue Jia6opaTopuou pa6oTLI 

KoJI-Bo 
TCMbl qacos 

TeMa Jla6opaTOpHaSI pa6oTa Ha TeMy «ilOJIYIIpOBO,[(HMKOBbie MaTepiHUihi» 2 
1.2. 

Pa3,1J;eJI 2. OcHOBhi npoeKTuposaHMjl u npoM3BO,li,CTBa 3KE. OcHOBhi TecTuposaHMjl 3KE. Tunhi " 

KnaccmpuKau:mi 3KE. (26 qacos). 

TeMa 2.1. TipoeKTnposauue 3KG c ucnoJibJOBauneM CATIP (8 qacos). 

Bonpochi, pacKphiBaiO~ue co,ll,ep)l(aHue TeMhi: CAIIP B o6nacTM npoeKTuposaHue 3KE. 
AsToMaTM3aU:Mjl cxeMoTexHMtiecKoro npoeKTMposaHMji 11MC. TononoruqecKoe npoeKTMposaHue 
11MC. <l>yHKU:MOHaJihHO-JIOrML!eCKOe npoeKTHpOBaHMe 11MC. 

TeMa 2.2. TiponJBO.LJ:CTBO 3KG ua noJiynpoBO.LJ:HHKOBbiX cjla6puKax (4 qaca). 

Bonpochi, pacKphiBaiO~Me co,ll,ep)l(aHue TeMhi: IIonynpoBO,li,HMKOBhie <J>a6puKu, Tpe6osaHMjl K 
npou3BO,li,CTBy. MaprnpyTHhie KapThi. TexHonomqecKoe o6opy,ll,oBaHue. TexHonomqecKue 
onepau:uu. 



TeMa 2.3. llpu6opuo-TexuoJioruqecKoe MOAeJiuposauue 3JieMeHTOB 3Kli (6 qacos). 

Bonpocbi, pacKpbiBaiOII.I,He co.n,ep)l(aHHe TeMhi: CAITP B o6nacTH npH6opuo-Texuonorw-IecKoro 

Mo.n,enHposaHHji 3JieMeHTOB HMC. Mo.n,eJIH TexHonomqecKHX onepaJ.UiH. I1pHMepbi. 

TeMa 2.4. OcuoBhl TecTuposauuH 3Kli (4 qaca). 

Bonpochl, pacKpbiBaiOII.I,He co.n,ep)l(aHHe TeMI>I: MeTOAhi TeCTHposaHH» HMC. KoHTpOIIhHO­
H3MepHTeJII>Hoe o6opy.n,osaHHe. 

TeMa 2.5. Tunhl u KJiacc"'JmKaQHH 3Kli (3 qacos). 

Bonpocbl, pacKpbiBaiOII.I,He co.n,ep)l(aHHe TeMhl: KnaccH<l>HKaU.H» 3KE OTeqecTBeHHoro H 

HMllOpTHOfO npOH3BO,ll,CTBa. 

2.6. HToroBhle KOHTpOJibHhle MeponpHHTHH (1 qac). 

Ilepe'leHh Jia6opaTopHbiX pa6oT 

HoMep 
HauMeHoBaHue Jia6opaTopHoii pa6oThl 

KoJI-Bo 
TCMbl 'JaCOB 

TeMa fla6opaTOpHa5.l pa6oTa Ha TeMy «llpoeKTHpOBaHH:e 31{]) C 4 
2.1. HCIIOJib30BaHHeM CAIIP» , 

TeMa fla6opaTOpH35.l pa6oTa Ha TeMy «I1pH60pHO-TeXHOJIOrH:qecKOe 4 
2.3. MO,l].eJIHpOBaHHe 3JieMeHTOB 31{])» 

Pa3,LJ;CJI 3. OcHOBbi pa3pa6oTKH 11 TeCTHposaHH» pa.n,H03JieKTpOHHOH annapaTypi>I (24 qaca). 

TeMa 3.1. Aua~orosaH TexuuKa (7 qacos). 

Bonpochi, pacKpi>IBaiOII.I,He co.n,ep)l(aHHe TeMbi: o6nacTb 3a.n,aq auanorosoii TeXHHKH, THllOBbie 

npHMeHeHH.H, MeTO,ll,HKH npoeKTHpOBaHH.H H pacqeTa napaMeTpOB 6a30BbiX <l>YHKLJ,HOHaJibHbiX 

Y3JIOB 

TeMa 3.2. llporpaMMnpyeMhle JioruqecKue HC (6 qacos). 

Bonpoci>I, pacKpbiBaiOII.I,He co.n,ep)l(aHHe TeMbi: HCTOpH» pa3BHTH» nor}1qeCKHX HC; ycTpoiicTBO H 

npHHU.Hn pa6oThi cospeMeHHhiX FPGA; KJiaccH<l>HKau,IDI 11 o6nacTH npHMeHeHH» FPGA.; pa6oTa c 

FPGA. 

TeMa 3.3 . ApxuTeKrypa MHKponpoQeccopuhlx cucTeM u cpeACTB (4 qaca). 

Bonpochi, pacKpbiBaiOII.I,He co.n,ep)l(aHHe TeMhi: IToH»THe apxHTeKTYPI>I CHCTeMbi KOMaH.n,, HX 

pa3HOBH,D,HOCTH 11 KJiaccH<l>HKaU.H» . Cnoco6I>I nocTpoeHH» MHKpoapxHTeKTYP npou,eccopos. 

TeMa 3.4. llpoeKTHposauue cospeMeHHhiX neqaTHhiX nJiaT B CADP «Altium Designer» (6 
qacos). 

Bonpocbi, pacKpbiBaiOII.I,He co.n,ep)l(aHHe TeMhi: TononorHqecKoe npoeKTHposaHHe neqaTHhiX 

nnaT. 

3.5 llTOrOBhle KOHTpOJibHhle MeponpHHTHH (1 qac). 



Ilepeqeuh Jia6opaTopubiX pa6oT 

HoMep 
HaHMeuosauHe Jia6opaTopuoii pa6oTbi 

KoJI-BO 

TCMbl qacoB 

TeMa Jia6opaTOpHa51 pa6oTa Ha TeM)' «AHaJIOrOBa51 TeXHHKa» 2 
3.1. 

TeMa Jia6opaTopHa51 pa6oTa Ha TeM)' «IlporpaMMHpyeMbie norlfqecKH:e 2 
3.2. HC» 

TeMa Jia6opaTopHaH pa6oTa Ha TeM)' «IlpoeKTHpoBaHHe COBpeMeHHbiX 2 
3.4. rreqaTHbiX rrnaT B CAIIP Altium Designer» 

Pa3,LJ;CJI 4. Cepni¢HKaU:H51 3JieKTpOHHOH KOMnoHeHTHoti 6a3bi HHOCTPaHHoro H OTeqecTBeHHoro 
npOH3BO.[I,CTBa B COOTBeTCTBHH C fQCTaMH If MHpOBbiMH CTaH.[],apTaMH (5 qaCOB.) 

TeMa 1.1 CepTnf}>nKaQHSI. :QeJIH H JaJJ,a~m. OcuoBHbie npHHQHDbi cepTnf}>nKaQHH 
3JieKTpOHHOH KOMUOHeHTHOH 6a3bl (2 qaca). 

ITomiTHe cepTH<l>HKaU:HH. l.(eJIH H 3a.n.aqlf cepTH<l>HKaU:HH. OcHOBHbie npHHU:HIIhi cepTH<l>HKaU:HH. 
CepTH<l>HKaU:mi 3JieKTPOHHOH KOMIIOHeHTHOH 6a3bi. CTaH.n.apTbi H HX KJiaccH¢HKau:mL 
CepTH<l>HKau:m~, CTaH.n.apTH3au:mi H yHH<l>HKau:mi. 

TeMa 1.2. 3Jieinpouuasr KOMnoueuTuasr 6aJa nuocTpauuoro n oTeqecTseuuoro 
npOH3BOJJ,CTBa. CepTHf}>HKaQHSI B COOTBCTCTBHH C rOCTaMH H MHpOBbiMH CTaHJJ,apTaMH. (3 
qaca). 
TexHHqecKHH perJiaMeHT TaMO)I(eHHoro COI03a «3JieKTpoMarHHTHaH coBMeCTHMOCTh 
TeXHifqecKHX cpe.[],CTB» (TP TC - 020). rOCT p 55756 «KOMIIJieKCHaH CHCTeMa o6IIIHX 
TeXHifqeCKHX Tpe6oBaHHti. I13.[1.eJimi 3JieKTpOHHOH TeXHHKH. 06mHe TeXHHqecKHe TPe6oBaHmi». 
CHcTeMa M3K no ou:eHKe KaqecTBa 3JieKTpOHHhiX KOMnoHeHTOB (CHcTeMa M3K 3K) OcHOBHble 
npaBHJia. 

TeMa 1.3 HTorOBbie KOHTpOJibHbiC MeponpHSITHSI (1 qac). 

Bonpochi, pacKpbiBaiOIIIHe co.n.ep)l(aHHe TeMbi: cepTH<l>HKaU:HH, cTaH.n.apTH3aU:mi H YHH<l>HKaU:HH. 
l.(eJIH, 3a.[l,aqlf, IIpHHl(HIIbi. IJOJIO)I(eHmi CTaH.[],apTOB. 

4. MaTepHaJibHO-TexuHqecKHe ycJIOBHH peaJIH3aD;HH nporpaMMbi 

HaHMeuosauHe 

CDCD;H3JIH3HpOB3HHbiX 
BH,LJ; 33HHTHH 

HaHMeuosauHe o6opy,LJ;oBaHHH, 

ay,LJ;HTOpHH Ka6HHCTOB, nporpaMMuoro o6ecneqeuHH 

Jia6opaTopHii 

MynoTHMe,n:nH:HaH JieKl(HH ZOOM, Acrobat Reader, PowerPoint, 

ay,n:HTOpH51 If Windows orrepau;HoHHaH cHcTeMa 

KOMIIbiOTepHbiH KJiaCC 

MynoTHMe,n:HiiHaH Jia6opaTopHoie ZOOM, TepMHHaJibHOe coe,n:IIHeHIIe, 

ay,n:IITOpli51 If pa6oTbi ,n:eMoHcTpau;lf51 y.n:aneHHoro pa6oqero 



KOMITbiOTepHblll KJiaCC CTOJia, vpn-coe;:vmeHHe c MI13T, 
Windows oiTe_Q_aiiHOHHaJI CHCTeMa 

KoMIThiOTepHbiH Knacc KoHcynhTaiiHH ZOOM, Acrobat Reader, PowerPoint, 

Windows oiTepaiiHOHHaJI cHcTeMa 

KoMIThiOTepHbiH Knacc 1-'IToroBaJI ZOOM, Acrobat Reader, PowerPoint, 

arrecTaiiH51 Windows oiTepaiiHOHHa51 CHCTeMa 

5. Yqe6uo-MeTOtJ;HqecKoe o6ecneqeuue nporpaMMhl 

1. MaTepiHUIOBe~eHHe : Y4e6HHK I B . H. ra~a.JIOB [II ~p.]. - M . : AP1AMAK-ME,[(11A : 11Hcl>PA-M, 

2014.-272 c. 

2. MaTepmUioBe~eHHe : Yqe6HHK I A . A. Bopo6neB [II ~p. ).- M . : APf'AMAK-ME,[(HA : 11Hcl>PA-M, 

2014.- 304 c. 

3. IIorreHKO H .11. CTpyxTypa pea.rrnHbiX KpHCTa.JIJioB [TeKcT] : Yqe6. rroco6He I H . 11. IIorreHKo, A. B. 
)l{ene3H}J:Kosa, IO. 11. lliHJI}leBa; MHHHCTepcTBo o6pa3oBaHM}J M HayKH P<I>, HaQHoHa.rrnHbiM 

uccne~oBaTeJinCKHM YHHBepcHTeT "M113T". - M . : Ml13T, 2015. - 120 c. - 11MeeTC}J 3JieKTpoHHa}J 
BepCH}J M3~aHlf}J. 

4. Cyxo)J,oJibCKHH B.IO. Altium Designer: CKB03Hoe npoeKTHposaHHe <l>YHKIJ,HOHaJibHbiX 

Y3JIOB P3C Ha neqaTHbiX nnaTax (2-e H3)J,aHHe) Yqe6Hoe noco6He. l13)J.aTeJibCTBO «I>XB­

I1eTep6ypr», 2015r. ISBN: 978-5-9775-3349-2. 

5. nonaTKHH A .B. ITpoeKTHposaHHe neqaTHbiX nnaT s Altium Designer. l13)J,aTeJibCTBO 

«.l(MK npecc», 2016r. ~SBN: 978-5-97060-337-6. 

6. Ca6yHHH A.E. Altium Designer HOBbie peweHH51 s npoeKTHposaHHH 3JieKTpOHHbiX 

ycTpOHCTB. MocKBa, conOH-ITpecc, 2009 r . ISBN 978-5-91359-064-0 

7. TP TC 02012011 TexHH4eCKHM pernaMeHT TaMo:tKeHHoro COI03a "3neKTpoMarHMTHM 

coBMeCTHMOCTb TexHM4eCKHX cpe~cTB" [3neKTpoHHbiM pecypc] : TeXHM4eCKHM pernaMeHT 

TaMo:tKeHHoro COI03a. - YTB. 09.12.2011 .- URL : http:lldocs.cntd.ru/document/902320551 (Jl.aTa 

o6paiQeHH}J 11.03.2021). 

8. f'OCT P 55756-2013 KoMrrJieKCHM CHCTeMa o6IQHx TeXHM4eCKHX Tpe6osaHHM. 113~eJIM}l 

3JieKTpoHHoH TeXHMKH. 06IQHe TeXHH4eCKHe Tpe6osaHM}J [3neKTpoHHbiM pecypc) : HaQHoHa.rrnHbiH 

CTaH~apT P<I>. Bse~. 01.01.2015. M . CTaH~apTMH<lJopM, 2014. - URL 
http:lldocs.cntd.ruldocument/1200107227 (~aTa o6paiQeHlf}J 11.03.2021) 

9. f'OCT IEC 61188-1-1-2013 IJeqaTHnie rrnaTni M rreqaTHnie Y3Jibi. IIpoeKTHposaHue II rrpuMeHeHHe. 

qacTn 1-1. 06IQHe Tpe6osaHlf}J. IIpHeMJieMa}J rrnocKocTHOCTb .[(AA 3JieKTpoHHbiX c6opoK 

[3neKTpoHHbiH pecypc] : HaQHoHa.rrnHbiM CTaH.[(apT Pel>. - Bse~. 01.03.2015. - M. : 

CTaH.napTHH<lJopM, 2014. - URL : http:lldocs.cntd.ruldocumentl1200113344 (.naTa o6paiQeHH}J 
11.03.2021) 

10. ,[(3Blf.[(, M. X. U:H<lJpoBM cxeMoTeXHMKa If apXHTeKTypa KOMIIbiOTepa I M. X. ,[(3Blf.[(, n. X. Capa. ­

MocKBa: ,[(MKIIpecc, 2017.- 792 c.- ISBN 978-5-97060-522-6. 

6. Ou,euKa KaqecTBa OCBOCHHSI nporpaMMbl 

)J,oiTyCK K HTOrOBOMY KOHTPOJibHOMY MepoiTpH51THIO ITO MOJl.YJIIO OCyiiieCTBJI51eTC51 
ITpH BbiiiOJIHeHHH BCeX 3aiTJiaHHpOBaHHbiX Jia6opaTOpHbiX pa6oT B MO)J,YJI51X H 
ITpocnyliiHBaHHH He MeHee 50% JieKIIHH. I1ToroBhie KOHTPOJibHbie MepoiTpH51TH51 ITO 
M0Jl.YJI51M OCyiiieCTBJI5110TC51 B <PopMe OTBeTOB Ha KOHTPOJibHbie BOITpOCbl. ilpH O"l!HO-



3aOYJ:HOH H 3aOYJ:HOH !l>opMaX o6yqeHH~ arreCTa~H~ no MO,L(YIDIM ,L(OnycKaeTC~ nyTeM 
npoxmK,L(eHH~ cnyrnaTeneM 3neKTPOHHhiX TecToB. lhoroBoe KOHTPOllbHoe MeponpH~THe 
no MO.L(ymo CYJ:HTaeTcH npoii,L(eHHhiM, ecnu cnyrnaTenb nonyYJ:un He MeHee 40% 
npaBHllbHbiX OTBeTOB. 

llToroBa~ arrecTa~u~ no BceH: ,ll.OII ocyrn:ecTBJUieTc~ B BH,L(e 3aYJ:eTa B <PopMe 
KOMnbiOTepHoro KOMnneKCHOrO TeCTa. llTOrOBa~ aTieCTa~HH CYJ:HTaeTC~ npOH,L(eHHOH, 
ecnH cnyiiiaTellb OTBeTHll npaBHllbHO Ha He MeHee 60% BOnpOCOB. 

7. CocTaBHTeJIH nporpaMMLI 

,ll.o~eHT, ll3MC Ko3nOB A.B. 

Cor JiacoBauo: 

,L(upeKTOp ,L(POD H.IO. CoKOJIOBa 


