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l.[(eJIH H 3a}J;aqu .IJ;HCIJ.HDJIHHbl <<I<OMITbiOTepHbie TeXHOITOnnt: B rrpoeKTHpOBaHHH :meKTpOHHOM 

TeXHHKH» 3aKlliOlJaiOTC5I B H3ylJeHHH MeTO)l.OB KOMITbiOTepHOfO MO)l.enHpOBaHH5I 3ITeKTpOHHbiX CBOMCTB 

MaTepHanOB 3neKTpOHHKH C HCI10ITb30BaHHeM COBpeMeHHbiX rrporpaMMHbiX cpe)l.CTB C nerrbiO Bblpa60TKH 

)'MeHHM H HaBbiKOB HX HCI10ITb30BaHH51 B rrpo¢ecCHOHanbHOM )l.e51TeiTbHOCTH. 

2. MecTo .IJ;HCU.HDJIHHbi B cTpyKType OOTI: 
,lJ;HcnHrrnHHa «KoMrrhloTepHbie TexHonorHH B npoeKTHposaHHH 3neKTpOHHoH: TeXHHKH» Bl.B.l 

OTHOCHTC5I K 6a30BOM qacTH 0 011 ITO HarrpasneHHIO 15.04.06 «MexaTpOHHKa H po60TOTeXHHKa» 

3. Tpe6osaHHB K pelyJibTaTaM ocsoeuun .IJ;HCUHDJIHHbl: 

llpol(eCC H3ylJeHH51 )l.HCl(HITITHHbl HarrpasneH Ha ¢opMHpOBaHHe CITe)l.yiOil(HX KOMTieTeHnHH:: 

flpo4»eCCHOHaJibHbi e KOMDeTeHUHH (TIK): 
CrrOC06HOCTb K CaMOCT05ITeiTbHOMY o6yqeHHIO C TIOMOil(hiO COBpeMeHHbiX HH<l>OpManHOHHbiX 

TeXHOITOfHM HOBbiM MeTO)l.aM HCCJie)l.OBaHH51, K I10CT05IHHOMy 06HOBITeHHIO H pacnmpeHHIO CBOHX 

3HaHHM, K H3MeHeHHIO B cnyqae He06XO)l.HMOCTH HayqHOfO H HaylJHO-rrpOH3BO)l.CTBeHHOf0 rrpo¢HIT5I 

CBOeH: rrpo¢ecCHOHanbHOM )l.e5ITenhHOCTH (OK-2). 
roTOBHOCTb HCITOITb30BaTb Ha rrpaKTHKe rrpH06peTeHHbie yMeHH51 H HaBbiKH B opraHH3anHH 

HCCJie)l.OBaTeiTbCKHX H rrpOeKTHbiX pa60T, BbHIOITH5IeMbiX MaiTbiMH rpynrraMH HCITOITHHTeneH: (OK-4). 
B na.u.eHHe cospeMeHHbiMH HH<l>opManHoHHbiMH TexHonorHHMH, roTOBHOCTbiO rrpHMeHHTh 

COBpeMeHHbie H crrenHanH3HpOBaHHbie cpe)l.CTBa aBTOMaTH3HpOBaHHOfO rrpoeKTHpOBaHH51 H MaiiiHHHOM 

rpa<l>HKH rrpH rrpoeKTHpOBaHHH CHCTeM H HX OT)l.eiTbHbiX MO)l.yneH:, 3HaTb H C06ITIO)l.aTb OCHOBHbie 

Tpe6osaHH51 HH¢opManHOHHOM 6e3orraCHOCTH (OTIK-3). 
Cnoco6HOCTh HCrrOnb30BaTb HMeiOil(HecH nporpaMMHhie naKeTbi H, rrpH Heo6XOJJ.HMOCTH, 

pa3pa6aTbiBaTb HOBOe rrporpaMMHOe o6ecrretJeHHe, He06XO)l.HMOe )l.IT51 06pa60TKH HH<l>OpManHH H 

ynpasneHH51 B MeXaTpOHHbiX H po60TOTeXHHlJeCKHX CHCTeMaX, a TaK)Ke )l.JI5I HX rrpoeKTHpOBaHH51 (TIK-2). 
Crroco6HoCTh pa3pa6aTbiBaTb 3KcnepHMeHTaiTbHhie MaKeTI>I yrrpasrrruomHx, HH<l>opManHoHHhiX H 

HCITOITHHTeiTbHbiX MO)l.yneH: MeXaTpOHHbiX H po60TOTeXHHlJeCKHX CHCTeM H rrpOBO)l.HTb HX HCCITe)l.OBaHHe 

C rrpHMeHeHHeM COBpeMeHHbiX HH¢opManHOHHbiX TeXHOITOfHM (TIK-3). 

B pe3ynbTaTe H3ylJeHH51 JJ.HCl(HrrnHHbi cTy.u.eHT .u.orr)l<eH 

3HaTb! 

);;> 3HaTb COBpeMeHHble TeH)l.eHnHH pa3BHTH5I HH<l>OpMaTHKH H BbllJHCITHTeiTbHOH TeXHHKH; 

);;> OCHOBHbie rrpHHnHITbl OpraHH3anHH H I10CTpOeHH51 BbllJHCITHTeiTbHbiX MaiiiHH, CHCTeM H CeTeM, 

yl.J:HTbiBaTb 3TH TeHJJ.eHnHH B csoeH: npo¢eccHoHanbHoH: .u.eHTenhHOCTH. 

yMeTb! 

);;> yMeTb HCI10Jib30BaTb CTaH)l.apTHbie rraKeTbl rrpHKITa)l.HbJX rrporpaMM )l.IT51 MO)l.eiTHpOBaHH51 

);;> o6neKTOB H npoueccos, 

);;> pelllaTb rrpaKTHlJeCKHe 3a)l.al.J:H, rrpe)l.CTaBJI5ITb TeXHHlJeCKHe pellleHH5I C HCITOITb30BaHHeM Cpe)l.CTB 

KOMTibiOTepHOM rpa¢HKH H reoMeTpHqeCKOfO MO)l.eiTHpOBaHH5I. 

BJia.IJ;eTb: 

);;> sna.u.eTb COBpeMeHHbiMH nporpaMMHhiMH cpe)l.CTBaMH ITO)l.fOTOBKH KOHCTpyKTOpCKO-

TeXHOJIOfHl.J:eCKOH )l.OK)'MeHTanHH; 

);;> COBpeMeHHbiMH rrporpaMMHO-arrrrapaTHbiMH cpe)l.CTBaMH aBTOMaTH3anHH pa3pa60TKH KOHCTpyKnHM 

H TeXHOJIOrHM rrpOH3BO)l.CTBa 3JieKTpOHHbiX cpe)l.CTB. 

);;> OCHOBHbiMH MeTO)l.aMH, CITOC06aMH H cpe)l.CTBaMH ITOITyl.J:eHH5I, XpaHeHHH, rrepepa60TKH 

HH¢0p ManHH, HMeTb HaBbiKH pa60Tbi C KOMITbiOTepOM KaK cpe)l.CTBOM ynpasneHH51 HH¢opManHeM, 

pa6oTaTb C HH<l>OpManHeH B rno 6anbHhiX KOMilbiOTepHbJX CeT5IX. 

3 
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4. 06'beM AHC~HDJIHHhl H BHAhl yqe6HOH pa60Thl 

06~rur Tpy,nOeMI<OCTb .D;HCI.l;IUIJIHHbl COCTaBmieT ___ 5 3aqeTHbiX e,nHHHI.(. 

Bw.n yqe6HoM. pa60Thi 
Bcero qacoa 

CeMeCTpbl 
1 2 3 4 

Ay.!{HTOPHbJe 3aHBTHH (ecero) 72 72 
B TOM '1Mcne: - - - - -

JleKU.HH 18 18 
Jia6opaTOPHbie pa6oThi (JIP) 36 36 
TipaKTH'ieCKHe 33IDITIDI (TI3) 18 18 
CaMOCTOHTeJibHaH pa6on (ncero) 72 72 
Bw.n npoMe)l(yTo•moM. arrecTai.Um ( 3K3aMeH) 36 36 
06ru:aJJ. Tpy.!{OeMKOCTb <rae 180 180 

3a•reTH.bte E.UHH.Hll.hl Tpy.noeMKocm 5 5 

5. CoAepJKaHHe AHC~HDJIHHhi 

5.1. Pa3AeJihl AHC~HnJIHH H BHAhl JaHHTHn 

e M 

~ . 
v 
10 

5 ~ ~ ~ ~ 
'-' 

<t>opMwpyeMble Ng ~ ~ >:s:__..., . __..., 

1-laHMC~IOBaHHC pa3.Uena .UHCUHflflHHbl ~ 
P,f-o oU 0 0 ~ ~ 

n/n ~~ t3'~ ~!2 ~~ :>" M KOMfleTCHUHH 
v 0 :.: (OK, OK, TICK) t:::: (,) '-' po. .... (') t:::: M M s:>. 

;:.... v 
(,) 

~ co 

1 Pro.nen 1. 06man xapaKTepwcTHKa OK-2, OK-4, 
HHcj>OpM3U.110 HHbl X TeXHOJlOndt OcHOBHhle 4 4 4 - 12 24 OI1K-3, m<-2, 

110HHTRH. nK-3 

2 Pro.n.en 2. C»cTeMHbifl no.nxo.u I< KOMrrhiOTepHoil OK-2, OK-4, 
TexHononm a npoeKTwpoaaHww 3T. 3 6 2 - 10 21 OTIK-3, TIK-2, 

TIK-3 
3 Pro.nen 3. 0CH0Bbl MaTeMaT~IeCKOfO OK-2, OK-4, 

MOJJ.eJJRpOB3HRH B MHcj>OpM3U.HOHHblX 3 10 4 - 10 27 OTIK-3, TIK-2, 
TeXHOJIOfHHX npoeKTHPOBaHHH 3T. TIK-3 

4 Pro.nen 4. MaTeMaTH'ieCKMe MOJJ.emt OK-2, OK-4, 
3JJeKTpHqeCKI1X, Tei1Jl0BblX, MeX3HH'ieCKHX 4 10 4 - 20 38 OTIK-3, TIK-2, 
npoueCCOB B CXeMaX H KOHCTpyKURHX. TIK-3 

5 Pro.nen 5. ABTOMaTH3HpoaaHHan CHCTeMa OK-2, OK-4, 
o6ecneqeHMH Ha,lle)I(HOCTH H KaqecTaa 4 6 4 20 34 OTIK-3, TIK-2, 
annapaTypbr ACOHMKA. TIK-3 

5.2. CoAepJKaaae pa3AeJIOB AHC~HnJIHHhi (no neK~HHM) 

N2 HaMMeHoaaHl1e Tpy.uoeMKOCTh 
<l>opMHpyeMbre 

nln 
Co.uep)l(aHae pro.uenoa 

(tJac.) 
KOMI1eTeHU1111 

pa3.lleJIOB (OK, TIK, TICK) 
Onpe.neneHMe OCHOBHblX 110IDITMif .ll.HCUHI1JIMHbl H 
CBH33HHbiX C HHMH TepMHHOB. POJib HHC~OpM3U.MOHHblX 
TeXHOJIOfHM B npoeKTHpOB3HMH HaJJ.e)I(HbfX 3T. 
3HaqeHMe cj>yH.UaMeHT3JlbHOM H M3TeM3TH'ieCKOi1: 

06wall 110)lf0TOBKH HH)I(eHepa-KOHCTpyKTOpa-TeXHOJJOra. 
OK-2, OK-4, X8p8KTepHCTHK8 Tipe,UMeT, u.enh 11 Ja.uaqw .UHCU.HITJIH"Hbi. XapaKTepwcTwKa 

1 HH<jlOpM8UHOHHblX 4 OTIK-3, TIK-2, 
TCXHOnOrHH. MaTepHana .uwcu.HnnHHhi 11 ero CTPYKTypa. ){(HJHeHHbiM TIK-3 

OcHOBH&Je nOHJITHJI . U.MKJI 3T. H.epapxwqecKoe .ueneHMe 3T 110 
KOHCTpYKTMBHblM H cj>yHKUHOHaJJbHb!M 11pH3H3K3M. 
Tipe.ucTaanenHe 3T MJlH Jll06oro cj>HJHqecKoro npouecca 
B nefl K3K MeTO,llMl{eCKOM CMCTeMbl. Bxo.UHbie 
B03.UeifCTBHH, BHeiiiHHe cj>ai<Tophi H BbiXO)lHble 

4 
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2 

3 

4 

5 

CHCTeMHbiM 

no.uxo.u K 
KOMnbiOTepHOH 

TeXH0110rHH B 

npoeKTHponaHHH 

3T. 

0CH0Bbl 

MaTeMaTH'lCCKOr O 

MO.Lle11HpOBaHHSI B 

HH<J>OpMaUHOHHbiX 

TeXH0110n'IJIX 

npOCK'rHpOBaHHSI 

3T. 

MareMaTH'lCCKHe 

MO,Ue11H 

311CKTpH'lCCKHX, 

TC0110Bb1X, 

MCXaHH'ICCKHX 

npoueccos s 
cxeMax H 

KOHCTPYKUHSIX. 

ABTOMaTH3MpOSaH 

HaJJ CHCTeMa 

o6ecne'leHIDI 
Ha,QI::)I(HOCTH H 

Ka'lectna 

annapatypbl 

ACOHMKA. 

xapaKTepi1CTI1KM. .. 

C11cteMHI>IJ.i no.Qxo.Q K HH<l>opMaiJ.HOHHOH rexHononm 

npoeKTHl>IX 11CCfle.[(OBaHI1H 3T. IlpH3Hai<H CHCTeMHOfO 

no.QXo.Qa. OcHOBhi 11H<l>opMaU:IfOHHhrx reXHononrn 

cwcteMHoro aHanM.3a 3T. CxiCTeMHI>Ie npHHl(Hlll>I 

MaTeMatlfl.leCKOH <!>OpMMH3aUM.H <l>H3WJeCKHX 

npoueccon, npoteKaiOIUM.X B cxeMax H I<OHCtpyKUIDIX 

3T. 

Ponb Mo.QeneJ.i B HH<l>opMaUMOHHI>Ix rexHonorMHX 

npoeKT11pOBaHJi!Jil 3T. KJiacci1<!>11KaUHH MOJ(eJieJ.i 3T. 
CrpyKTypa cmnen 3a.ua<I B Meto.QonorHI1 

HH<!>OpMaUliOHHl>IX teXHOJIOfRH npoei<tHpOBaHH>J 3T. 

l1H<IJOpMaUHOHHI>le teXHOJIOfHH CI1Hte3a, aHMM3a H 

OTITHMM.3aUim cxeM 11 I<OHCtpYI<UHH 3T. 

l1H<!>OpMaUifOHH.bie TeXHOJ10rHI1 11CCJle.[(OBaHIDI 
pa36pOCOB napaMetpOB 11 BblXOJ(Hl>IX xapai<tepHCTHK 

3 T. 

MateMatWieCKHe aHanorHH Memey <l>H311'IeCKHMI1 

npouecCaMH. flOCTpOeHHe KOMllJlei<CHl>IX 

MateMatlfl.leci<HX MO.QeneJ.i <l>M3WieCKI1X npoueccon, 

npotei<aBlUHX B CXeMaX H I<OHCtpyi<UIDIX 3T. 

AHanHTlfl.leCI<I1e MO.QenH B <PopMax HenHHeHHI>IX 
BeKTOp-<l>yHI<l(HM, J(H<l><pepeHl(HMbHblX ypaBHeHHH H 

MaTplfl.IHI>IX CI1CteM. flOCTpOeHHe TOITOJIOfH'IeCI<HX 

Mo.ueneit B <PopMax 3KBHBaneHTHI>IX uenei1 11 
HeHanpanneHHI>Ix rpa<Pon. 

l1HQlOpMal(HOHHbie TeXHOJ10fi1H B 3aJ(a'IaX o6ecnetieHIDI 

Ha.[(e)I(HOCTH H I<atieCTBa annapatypbi. <l>yHKUHOHMhHI>Ie 

B03MOmHOCTI1 CI1CteMhi ACOHI1KA H ee no.QcHcTeM. 

flocJie.[(OBaTen&HOCTb MaTeMant'IeCI<OfO 

Mo.Qem£ponaHHH <l>113Wieci<JiiX npoueccon 3C B 

HH<!>OpMaUHOHHOM TeXHOJ10fi1H. 

3 

3 

4 

4 

OK-2, OK-4, 

OTIK-3, TIK-2, 

TIK-3 

OK-2, OK-4, 

OTIK-3, TIK-2, 

TIK-3 

OK-2, OK-4, 

OTIK-3, TIK-2, 
TIK-3 

OK-2, OK-4, 

OITK-3, TIK-2, 
TIK-3 

5.3. P aJ.r.eJibl _AH C ... HDJIHHhl H M e:>K,LJ;HCUHDJIHHa p H bie ~BH3H c ooecnet.IHBa iOIUH M H (npe.AbiJzyiUHMH) 

H ooecn el.JHBaeMhi MH (nOCJie.AyiOIUHM H) .AHCU HDJIHHaMH 

NQ HaHMeHOBaHI1e o6ecne•IHBaiOIUHX NQ NQ pa3.Qenon .QaHHOii .QI1CUlffinMHI>I 113 ra6n.5.1, .QM I<oropi>rx 

n/n (npe.Q.bi.QYIUHX) 11 He06XOJ(HMO H3Y'IeHHe o6ecneqJ1BaiOIUHX (npe.[(b!J(YIUHX) 11 

o6ecnetiHBaeM&rx (nocne.QyiOIUHX) o6ecneqHBaeMbiX (nocne.QyiOIUHX) J(MCUHMHH 

J(11CU11ITJ1HH 

1 2 3 4 5 

Ilpe.[(IUCCTBYIOIU11C J(HCU11DJJHH b l 

1. Pa3pa6ori<a p060TOTeXHWJeCI<HX 
+ + + + 

KOMllJleKCOB H CHCTeM 

IIOCJICAYIOUJ.HC J(HCUHDJJHHb l 

1. l13MepHTeJibHbie 

npeo6pa3oaarenH B + + 
po60TOTeXHWJeCI<HX KOMITJieKCaX 

2 . YnpaaneHHe 

p060TOTeXHH'IeCI<HMH + + + + 
KOMllJlei<CaMH H CHCTeMaMI1 

5 
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5.4. COOTBeTCTBHC KOMfiCTCHUHH, fi>opMHpyeMbiX npu H3y'leHHH AHCUHfiJIHHbi, H BHAOB 3aHJITHH 

ITepe•1eHb BHJJ.bi 3aiDJ.ntii <l>OpMbl KOHTJ)OJUI nO BCeM BH.!(aM 3aiDIT11i1 
KOMneTeHU.MH JI Jla6 rip. KP/KJT CPC (npzuwepbl) 

OK-2 + + + + 
TeeT, onpoc, BbmonHeHMe npaKTI1'JeCKMX pa6oT, oT•IeT 

no na6opaTopHoi:t pa6oTe, KOHTPOnbHaJl pa6o-ra 

OK-4 + + + + 
TeCT, onpoc, BbmonHeHMe npaKTJoflieCKMX pa6oT, OT•IeT 

no na6opaTopHoi:t pa6oTe, KOHTJlOnbHaJl pa6o-ra 

OITK-3 + + + + 
TeeT, onpoc, BbmOnHeH11e npaKTJoflieCKMX pa6oT, OT•IeT 

no na6opaTOPHOi1 pa6oTe, KOHTPOnbHaJl pa6o-ra 

ITK-2 + + + + 
TeeT, onpoc, BbmOnHemte npaKTJoflieCKMX pa6oT, OT'IeT 

no na6opaTopHoi1 pa6oTe, KOHTJlOnbHaJl pa6oTa 

ITK-3 + + + + 
TeeT, onpoc, BbmonHeHMe npaKT11'IeCKHX pa6oT, OT'IeT 

no na6opaTOpHOH pa6oTe, KOHTPOJJbHaJl pa6oTa 

JI - nei<UIUI, Ilp - npai<TifY:ecrm:e H ceMHHapci<He 3aHSITHSI, Jia6 - na6opaTopHI>Ie pa6oTI>I, KP/KIT­
I<ypcoBaSI pa6oTa/npoer<T, CPC - CaMOCTOSITeni>HaSI pa6oTa CTy~eHTa 

6. MeTOAbl u fi>opMbl oprann3auuu o6yqeuun 
Texuonoruu unTepaKTnBnoro o6yqeuus npu paJHbiX ci>opMax JanHTnii B qacax 

~ JleKU.MM ITpaKTM'IeCKMe Jla6opaTopHbie 
Bcero 

M (tJac) 3aHJITJ1j! ('lac) 3aHj!THjl ('lac) 

ITpe3eHTaU.HH c HcnoJib30BaHHeM 
ncnoMoraTenbHbiX cpe.ncTB (nw.neo<l>HJlbMbi, 4 

4 
cnai:tJI.bi) 11 nocne.nyiOI.UHM o6C)')KJI.eHHeM 

IT-MeTOJI.bJ 0 8 8 
Pa6o-ra n KOMaH.U.e 0 6 6 

Case-study 
0 4 4 

(MeTOJI. KOHKpeTHbiX CMTYaUHH) 
PeweHMe CHTyau.HOHHbiX 3a,na'I 0 0 0 

J1TOrO HHTepaKTHBH.hiX 3aHJITifi1 4 18 22 

t' 

7. Jla6opaTOpHbiH npaKTHKYM 

N2 N!! pa3.nena HaMMeHoBalfl1e na6opaTopHbiX pa6oT Tpy.no- KoMneTeHU.MH OK, 
n/n .!(MCU.HnnMH.hl H3 eMKOCTb ITK, riCK 

-ra6n. 5.1 (ttac.) 
CMcTeMbl lfHCTJlYMeHTanbHOii no..n.nepJKKH 3TanOB 
IKI13HeHHOfO U.HKJJa o6beKTa: ynpanneHJ1j! npoeKTHbiMH " 
MHIKeHepHblMH ,naHHJ>fMH (PDM), rrpoeKTHpOBaHMJl OK-2, OK-4, 

1. l nporpaMMHOro npo.nyKTa (CASE), aBTOMaTH3HpOBaHHOrO 4 OITK-3, ITK-2, 
npoeKTMponalfi1Jl (CAD), aBTOMaTH311pOBaHHOH ITK-3 
TeXHOnOrJoflieCKOH no.nrOTOBKH npOH3BO.!(CTBa (CAM), 
HHIKeHepHoro aHamna (CAE). 
MH<l>OpMaUHOHHoe o6ecnetJeHHe cpeJI.bl npoeKTHpOBaHHj!. 
MH<l>OpMaU.HOHHaJl MO..nem. npoeKTa, 6a3bl JI.aHHbiX csm, OK-2, OK-4, 

2. 2 CHCTeMbl ynpanneHHj! 6a3aMH JI.aHHbiX (CYEm, 6 OITK-3, ITK-2, 
pacnpe.neneHHbie E,l(. MHTepcjlei:tcbl, CTeKH, npOTOKOJibl. ITK-3 
ITpoMbiwneHHbie 11 nporpaMMHbie HHTepcjlei:tcbt. 
ITpHHU.11Ilbl nocrpoeHHJl ceTeBbiX HH(~OpMaU.HOHH.hiX 

TeXHOnOfHH'. MH<l>opMaU.HOHH.hle CALS - TexuonomH OK-2, OK-4, 
3. 3 

no..n.nepiKKM :.meKrpOHHbiX Cpe,nCTB Ha ncex :nan ax 10 OITK-3, ITK-2, 
IKI13HeHHOfO U.HKJJa - TeXHHl.!eCKOfO 3aMbiCna, ITK-3 I npOeKT11pOBaHHR, npOH3BO.!(CTBa, npo.na>KH, 3KCI1nyaTaUHH 11 
cepnucHoro o6cnyJKHsaHHj!. YnpanneHHe pa3pa6oTKOH npH 
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4. 4 

5. 5 

rpynnoBOM Be.neHI111 nooeKTa. 
KoHsepcHH 6w6nworeK P-CAD 200X B cpopMaT Altium 
Designer. BKmotJeHI1e 6116n110TeK B pa6oqyl{) cpe.uy Altium 
Designer. TIOI1CK KOMnOHeHTOB B 11HTerpHpOBaHHhiX 
6116nworeKax. Hacrpol1Ka KOHcp11rypau1111 rpacpHtJeCKI1X 
pe.naKTopoB. KoHdmrvoauHH rpad>HtJecKoro pe,naKrooa cxeM. 
TipoeKT Altium Designer. Bl1):(bi npoeKTOB Altium Designer. 
COJ,uaHI1e Hosoro npoeKTa. BKJIIOtJeHI1e ,uoKyMeHTOB B 
npoeKr. 

10 

6 

llTOrO: 36 

OK-2, OK-4, 
OTIK-3, TIK-2, 

TIK-3 

OK-2, OK-4, 
OTIK-3, TIK-2, 

TIK-3 

8. TipaKTuqecKue JaHHTHH ( ceMnHaphl) 

N!! N2 pa3.nena TeMaTI1Ka npaKTHtJeCKHX 3aRHTI1H (ceMHHapos) Tpy.uo- KoMnereHUH11 OK, 
nln .[(11Cl(I1TIJIHHhl 113 eMKOCTh TIK, TICK 

ra6n. 5.1 (qac.) 
BhmOnHeHHe rpe6osaHHM. T3 K BhiXO.UHhiM xapaKrepHCTHKaM OK-2, OK-4, 

1. 1 
H K Harpy3KaM Ha 3JieMeHTh!. TIOHHTHe napaMetpHtJeCKOH 

4 
OTIK-3, TIK-2, 

tJYBCTBHTeJibHOCTH BhiXO.[(HhiX XapaKTepHCTHK 3T K TIK-3 
H3MeHeHHJIM BHYTPeHHHX napaMeTPOB. 
Cl1cTeMHbie np11Hl(I1Tihi MaTeMaTHtJeCKOH <j>OpMaJI113aU1111 OK-2, OK-4, 

2. 2 <j>I13HtJeCKHX npoueccoB, nporeKal{)ml1x B cxeMax H 2 OTIK-3, TIK-2, 
KOHCTPYKUHHX 3T. TIK-3 
YIH<j>opMaUllOHHbre TeXHOJIOrHI1 CI1HTe3a, aHaJII13a 11 OK-2, OK-4, 

3. 3 
OTITHMH3aUHll cxeM 11 KOHCTPYKUHH 3T. HHq>opMaUI10HHhTe 

4 
OTIK-3 , TIK-2, 

TeXHOJIOnm 11CCJie,UOBaHIDI pa36pOCOB napaMeTpOB 11 TIK-3 
. BhiXO.[(HhiX xapaKTepHCTI1K 3T . 

TiocTpoeHI1e TOTIOJIOrHtJeCKHX Mo.neneJ:l: B cpopMax 
OK-2, OK-4, 

4. 4 4 OTIK-3, TIK-2, 

' 
3KBI1BaneHTHhiX ueneM. 11 HeHanpasneHHhiX rpa<j>os. ill(-3 

<I>yHKUI10HaJibHhie B03MO)I(HOCTI1 CI1CTeMhi ACOHHKA 11 ee 
OK-2, OK-4, 

· s 5 4 OTIK-3, TIK-2, 
nO,UCI1CTeM. 

TIK-3 .. 
JITOrO: 18 

9. CaMOCTOHTeJJbHan pa6oTa 

N!! N2 pa3,uena BI1.Ubi caMocroHrenhHOH pa6orhr Tpy.uo- KoMne- J<OHTpOJih Bh!TIOJIHeHHH 
nln .[(11Cl(l1nJI11Hhl (oemaJJU3aZfUJL) eMKOCTh lreHUHHOK pa60Thi (Onpoc, TeeT, 

113 Ta6JI. 5.1 (qac.) TIK,TICK .UOM.33.U31Ute, H T . .U) 

TIO.UrOTOBKa K na6oparopHbiM 11 
npaKTHtJeCKHM pa6oTaM. C6op OK-2 Onpoc, OTtJet no 
11H<j>OpMal(l111 0 KOMTibi{)TepHbiX OK-4 na6oparopHol1 

1 1 TeXHOJIOri1H B TipOeKTHpOBaHHI1 12 OTIK-3 pa60Te, BhlTIOJIHeHI1e 
3JieKTpOHHOH TeXHHKH 3a py6e)I(HOM. TIK-2 npaKTHtJeCKOrO 
CaMOCTOHTeJihHaH npopa6orKa TeMbi: TIK-3 3a,UaHHH, TeCT 
«TexHHtJeCKHe cpe.ncrsa ceTeBhiX HT». 
Tio.nroTOBKa K na6oparopHbiM 11 OK-2 Orrpoc, orqer no 
npaKTI1'1eCKHM pa6oraM. TIOI1CK CaHTOB OK-4 na6oparopHOH 

· 2 2 OpraHM3al(I1H, 3aHHMai{)IJJ.I1XCH pa3pa60TKOH 10 OITK-3 pa6ore, BhmonHeHHe 
KOMITbi{)TepHbiX teXHOJIOrHH .UJIH TIK-2 npaKtM'IecKoro 
npoeKUipOBaHIDI 3JieKTpOHHOH TeXHHKI1. TIK-3 3a,uaHHH, recr 

ITO.UrOTOBKa K na6oparopHbrM H OK-2 
Onpoc, OTl.feT no 

' npaKT!i'IeCKHM pa6oraM. Tio,uroTOBKa K OK-4 
' na6oparopHOH 

recr11poBaHifl{) no reMe: OTIK-3 
3 3 « l1HcpOpMal(JiiOHHbie TeXHOJIOrJilll CI1HTe3a, 

10 TIK-2 
pa6ore, BhmonHeHI1e ., npaKTH'IeCKOrO ,. 

ITK-3 aHaJIM3a H OnT11Mif3al(HI1 ex eM 11 
: 3a,uaHHH, recr 

KOHCTPYKUHH 3T». 
4 4 Tio,urOTOBKa K na6opaTOPHhiM 11 20 OK-2 Onpoc, oTtJeT no 
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npaKTH~eCKKM pa6oTaM. CaMOCTO~TenbHa~ OK-4 na6opaTOpHOH 
npopa60TKa TeMbi: «CneuHammrpoaaHHbie OITK-3 pa6oTe, BbmonHemte 
naKeTI>I nporpaMMHoro npOeKTHpOBaHH~ ITK-2 npaKTJNecKoro 
)1)lJl C03,llaHM :meKTpU'.JeCKHX ex eM, TIK-3 3a,llaHM, TeCT 
Mo.nenwpoaamur HX pa6oTbi, 
npoei<THpOBaHM netiaTHhiX nnaT, 
proMemeHM UlHppOBOH :meKTpH'IeCKOH 
cxeMI>I B YCTPOH:craax». 
ITO.llfOTOBKa K na6opaTopHbiM 11 OK-2 
npaKTHl.ieCKKM pa6oraM. Tio.nroTOBKa K OK-4 

Onpoc, OT<reT no 
TeCTHpOBaHJ.UO no TeMe: OTIK-3 

na6opaTOpHOH 
«ITocne.noaaTeJibHOCTI> MaTeMaTHl.!eCKOfO TIK-2 

5 5 
Mo.nenHpoaaaM !IJH3lNeCKHX npoueccoa 3C 

20 
TIK-3 

pa6ore, BI>monHeHHe 

B HHcpOpMaiUfOHHOH: rexHonorHH». 
npaKTINeCKOfO 

CaMOCTO~TeJibHa~ npopa6oTKa TeMbl: 
3a,llaHIDI, TeCT 

<<IJporpaMMHpyeMbie JIOfH'IeCKHe JIIC». 
HTOrO: 72 

TeMhi K OHTpOJihHhiX pa6oT: 

1) CpaBHHTenbHblli 063op OCHOBHbiX xapaKTepHCTHK pa3nH'IIHbiX THllOB COBpeMeHHbiX TeXHH:t-IeCKHX 

cpe)J;CTB. CHCTeMbl HHCTpyMeHTMbHOH rro.n:.n;ep)l(KH 3TallOB )l(.H3HeHHOrO UHKna 06'beKTa. 

2) ABTOMaTH3HpoBaHHoe rrpoei<THpOBaHHe aHanorOBbiX ycrpoiiCTB. ABTOMaTH3HpoBaHHoe 

11pOeKT.HpOBaHHe UH<i>pOBbiX ycTpOHCTB. 

10. flpHMepHaB TeMaTHKa KypCOBbiX npoeKTOB (pa60T)_ He rrpe.n;yCMOTpeHO ______ _ 
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11.PeiiTHHrOBaH CHCTeMa Jl:JIH o._eHKH ycneBaeMOCTH CTyJl:eHTOB 

Ta6Jiu._a 11.1 EannbHbie oueHKa.umr 3JieMeHTOB KOHTpomr. 

MaKCHMa.JlhHbiil 
MaKCHMaJihHbiM 

MaKCifMaJihHbiM 

3neMeHT.hi yqe6uow .uesnenhHOCTI1 
6ann ua 1-yiO KT 

6ann 3a nep110.ll. 
6ann 3a nepuo.u Bcero 3a 

c uaqana 
Me)K.uy lKT 11 2KT 

Me)K.uy 2KT 11 ua ceMecTp 
ceMecTpa KOHeU. CeMeCTpa 

Tiocem.euue 3aiDITI1M 3 3 4 10 
TeCTOB.hiM: KOHTpOJI.h 4 4 4 12 
KouTpOJI.hHbie pa60T.hl ua 
npaKTHtJeCKI1X 3aiD!TIDIX 

12 12 12 36 

Jia6opaTopHbie pa60Thi 11 10 10 31 
KoMnoueHT csoespeMeHHOCTI1 4 4 3 11 
HToro MaKCHMYM Ja nepno.u: 34 33 33 100 
HapaCTaromnM nToroM 34 67 100 100 

TaOJIH._a 11.2 IlepectieT 6aJIJIOB B OUeHKH 3a KOHTpOJibHbie TOtiKI1 

fiaJIJibl Ha .UaTy KOHTPOJibHOH TO'IKH OueuKa 
> 90 % OT MaKCHMaJI.hHOH CYMMhi 6annos ua .uaTY KT 5 
Or 70% .uo 89% OT MaKCHMaJihHOM: cyMMhi 6annos ua .uazy KT 4 
OT 60% .uo 69% OT MaKCHMa.JlhHOr'i cyMM.hT 6annoB ua .uazy KT 3 
< 60 % OT MaKCifMaJihHOi:f cyMMhT 6annos ua .uazy KT 2 

Ta6Jiu._a 11.3 - IlepectieT cyMMbi 6anrroB B Tpa.uauaoHH)'IO H Me)l()lyHapo.uHyro oueHKY 

OueuKa (rOC) 
HTorosaSJ cyMMa 6aJIJion, y'IHTbiBaeT ycnemuo 

OueuKa (ECTS) 
C.UaHHbiH 3K3aMeH 

5 ( OTJIH'IHO) ( 3a qTeHO) 90 -100 A (OTJlH'IHO) 

4 (xoporno) 
85-89 B ( o'leHh xopowo) 
75-84 C (xopowo) 

(3at:Jreuo) 
70 -74 

3 (Y.li.OBJTeTBOpHTeJJ.hHO) 65 - 69 
D (y.uosneTBOpHTeJThHO) 

(3at:Jreuo) 60-64 E (nocpe.ucTneuuo) 
2 (uey.uonneTBOpHTenbHO), 

Hn)Ke 60 6aJIJIOB F (uey.uosneTBOpHTeJThuo) 
(ue 3atJTeuo) 

9 

1476



12. Y'le6uo-MeTOAH'IecKoe u uuci>opMa.._uouuoe o6ecneqeuue .r.uc.._unJJnHhi 
12.1 OcuonuaB JJHTeparypa 
1. KpyqHHHH B. B. KoMnhiOTepHbie TexHonormi B Ha)'I<e, o6prooBaHHH H npOH3BO.ll:CTBe 3neKTpOHHOif 
TeXHHKH: Yqe6Hoe noco6He I Kpyl.JHHHH B. B., TaHOBHU:KHif IO. H., XoMHl.J C. JI. - 2012. 
155c. [3neKTpOHHbiM pecypc] URL: https:/ledu. tusur.ru/training/publications/967; 
2. KoMnbiOTepHbie TexHonorHH B HayKe H o6proosaHHH: yqe6Hoe noco6He I A. A. l13IOMOB, B. II. 
Kou:y6HHCKHif; MHHHCTepcTBo o6proosaHH51 H HayKH PoccHifcKoif <I>e.n;epaU:HH, ToMCKHif 
rocy,n;apCTBeHHbiM yHHBepCviTeT CHCTeM ynpasneHH51 H pa.n;H03neKTpOHHKH (TOMCK), <l>aKynbTeT 
.n:HcTaH[(HOHHoro o6yl!eHH51.- ToMeK: 3nb KoHTeHT, 2012.- 150 c. (14 3K3. B 6H6nHoTeKe TYCYPa). 
12.2 ,LJ:onOJlHHTeJlbHaB JlHTeparypa 
1. ABTOMaTH3a[(H51 KOHCTpyKTOpCKOrO H TeXHOnOrHl.JeCKOrO npoeKTHpOBaHH51: yl!e6Hoe MeTO):(Jit.IeCKOe 
noco6He .n;n51 npose.n;eHH51 na6opaTOpHbiX pa6oT I E. <I>. )l(Hranosa; <I>e.n;epanhHOe areHTCTBO no 
o6pa30BaHHIO, TOMCKHM rocy,n;apCTBeHHbiM YHHBepCHTeT CHCTeM ynpaBneHH5I H pa.n;H03neKTpOHHKH, 
Kacpe.n;pa KOMTibiOTepHbiX CHCTeM B ynpasneHHH 11 npoeKTHpoBaHHH. -ToMeK: TYCYP, 2007.- 182 c. : 

• Hn., Ta6n. - (IIpHopHTeTHbie Ha[(HOHMbHbie npoeKTbi. 06proosaHHe). - BH6nHorp.: c. 182. - 15.95 p .. 
(KonHl.JeCTBO 3K3eMnn51pOB B 6H6nHOTei<e TYCYPa- 30 31<3.); 
2. AOrCAD 7.0 ... 9.0. IIpoeKTHpoBaHHe 3neKTpOHHoif annapaTypbi H nel.JaTHbiX nnaT : Hayl.JHO­
nonyn51pHa51 nHTepaTypa I A. 0. AcpaHacbeB, C. A. Ky3Heu:osa; Pe.n;. C. JI. Kop51KHH-qepH51K. - CII6.: 
HayKa H TexHHKa, 2001. - 448 c.: Hn. - (IIpocpH). - ISBN 5-94387-013-X (4 3K3. B 6H6nHOTei<e 
TYCYPa); 
3. OcHOBbi npoeKTHposaHH51 3nei<TpOHHbiX cpe,n;cTB: yl!e6Hoe noco6He: B 2 pro.n;. I B. A. HniOmKHH; 
<I>e.n;epanbHOe areHTCTBO no o6prooBaHHIO, ToMCI<Hif rocy.n;apcTBeHHbiif yHHBepcHTeT cHcTeM 
ynpaBneHH5I H pa.n;H03neKTpOHHKH, Kacpe,n;pa KOMnneKCHOM HHcpOpMa[(HOHHOM 6e30ITaCHOCTH 
3neKTpOHHO-BbNHCnHTenbHhiX CHCTeM. -ToMeK: TMI.:().:(O, 2005 - . Pro.n:en 1. -ToMeK : TMI.:().:(O, 2005. -
158 c. : Hn., Ta6n. (27 3K3. B 6H6nHoTeKe TYCYPa); 
4. IIpoeKTHposaHHe u:eHTpanbHbiX H nepHcpepHHHbiX ycTpoifcTB 3BC. MHKponpou:eccopHbie 3BCIJI. A. 
ToprOHCKHM, r. A. IIpacKypHH; ToMCKHM rocy.n:apCTBeHHbiM YHHBepCHTeT CHCTeM ynpaBneHH51 H 
pa,n;Ho3nei<TpOHHKH (ToMeK), Kacpe.n;pa HHcpopMa[(HOHHoif 6e3onacHOCTH 3neKTpOHHO-BbNHcmnenbHbiX 
CHCTeM.- ToMei<: TYCYP, 2006-. (20 3K3. B 6H6nHOTei<e TYCYPa). 
12.3. Y'le6uo-MeTOAH'IecKue noco6uB u nporpaMMHoe o6ecneqeuue: 
1. AnnapaTHbie cpe.n;cTBa BbiliHCnHTenbHOM TeXHHKH. IIpoeKTHpoBaHHe u:eHTpanbHhiX H nepHcpepHHHbiX 
ycTpoifcTB 3neKTpOHHO-Bbil!HCnHTenhHbiX CHCTeM. OpraHH3a[(H51 3neKTpOHHO-Bbil.JHCnHTenbHbiX MamHH 
H CHCTeM [3neKTpOHHblli pecypc]: MeTO):(Hl.JeCI<He yKroaHH51 no BbrnonHeHHIO na6opaTopHbiX pa6oT I II. 
H. KosaneHKo; ToMCKHif rocy.n;apcTBeHHbiM yHHBepcHTeT CHCTeM yrrpasneHH51 H pa,n;Ho3neKTpOHHKH 
(ToMeK). 3nei<TpoH. TeKCTOBbie ,n;aH. ToMeK:, 2012. on-line, 93 c. B. u:. 
http:ijedu. tusur .ru/training!publicationsl1355; 
2. KOMTibiOTepHbie TeXHOnOrHH B HayKe H npOH3BO):(CTBe B o6naCTH 3neKTpOHHOM TeXHHKH: 
MeTO,n;Hl.JeCKHe pei<oMeH.n;au:HH K npaKTHl.JeCKHM H na6opaTopHbiM 3aH51TH5IM I Me.n;Be.n;eB .[.(. C. - 2012. 
30 c. [3neKTpOHHhiif pecypc] URL: https://edu.tusur.ru/training/publications/1855; 
3. KOMTibiOTepHbie TeXHOnOrHH B HayKe H npOH3BO):(CTBe B o6naCTH 3neKTpOHHOM TeXHHKH: IJoc06He ,ll,n51 
CaMOCT051TenbHOM pa60Tbi ,ll,n51 CTy,n;eHTOB, o6yl.JaiOlUHXC51 no HanpasneHHIO TIO,ll,rOTOBKH 222000.68 
«l1HHOBaTHKa», MarHCTepCKa51 nporpaMMa «YnpasneHHe HHHOBa[(H51MH B 3neKTpOHHOM TeXHHKe» . .[(n5I 
Ha6opa 2012r. I Me.n:Be.n:eB .[.(. C. 2012. 33 c. [3neKTpoHHblli pecypc] URL: 
https:ijedu.tusur.ru/training!publicationsl1857. 

13. MaTepuaJJhHO-TexauqecKoe o6ecneqeuue .r.uc.._unJJHHhi: 
.[(n5I ocymecTsneHH5I o6proosaTenbHoro npou:ecca no ,ll,HCU:HrrnHHe Heo6xo,ll,HMo: ay.n:HTOpH51, 

o6opy.n;OBaHHa51 TeXHHl.JeCKHMH cpe,ll,CTBaMH ,ll,n51 ,l],eMOHCTpa[(HH neK[(HM-BH3YMH3a[(HM; KOMTibiOTepHbiM 
Knacc ,ll,n51 npose.n:eHH51 na6opaTopHbiX H caMOCT051Teni>HbiX pa6oT . 
.[(n51 npoBe,ll,eHH51 neK[(HOHHbiX 3aH51THM He06XOJl:HMO cne,ll,YIQIUee Myni>THMe,[(HMHOe o6opy,n;oBaHHe: 
1) npoeKTOp, 2) 3KpaH, 3) CTa[(HOHapHbiM KOMTibiOTep HnH HOyT6yK . .[(n51 BbiiiOnHeHH51 CaMOCT051TenbHOM 
pa6oTbi Heo6xo.n;HM KOMnbiOTep, onepau:HoHHa51 CHCTeMa Windows, nporpaMMHOe o6ecneqeHHe 
Microsoft Office, BI>Ixo.n: B Internet. 

10 
OT "~' 

TYC r 1476



IIPHJIOJKEHHE 1 

MHHHCTEPCTBO 06PA30BAHH» M HAYKH POCCHRCKOH <I>E.LJ:EPAU:HH 
<f>e.uepaJibHOe rocy.uapCTBeHHOe 6IO.l()KeTHOe o6pa30BaTeJ1bHOe 

yt.rpe)l(,l(eHRe BbiCI.Uero o6pa3oBaHR.si 

«TOMCKIHl rOCY)J;APCTBEHHhiM YHHBEPCIITET CIICTEM YllP ABJIEHIUI 
II P A)J;II03JIEKTPOHIIKII» (TYCYP) 

YTBEPJK.LJ:AIO 

op no y"''e6Hon pa6oTe 
---l'f-:~~z-- n. E. TpostH 

______ 201_r. 

WOH,l( OI(EHO~HbiX CPE,l(CTB TIO Y~E6HOH ,l(:UCI(:UTIJI:UHE 

«KOMTihiOTEPHbiE TEXHOJIOr:U:U B TIPOEKT:UPOBAH:U:U 
3JIEKTPOHHOH TEXH:UK:U» 

YpoBeHb ocHOBHoi:f o6pa3oBaTeJibHOM rrporpaMMbi: MarucTparypa 

HarrpasrreHHe rro.nroTOBKH ( crre[(HarrbHOCTb ): 15.04.06 MexaTpOHHKa u po6oTOTeXHHKa 
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1. BBe.ll,euue 
<l>OH)X O[(eHQqHblX cpe.UCTB ( <I>QC) 5IBJUieTC51 IIpHJIQ)I<eHMeM I< pa6oqeif rrporpaMMe )XMC[(MIIJIMHbl 

(rrpai<TMI<H) M rrpe)XCTaBMeT C060if COBOI<YIIIIOCTb I<OHTpOJibHO-M3MepHTeJibHbiX MaTepHanOB (THIIOBbie 

3a)XaqM (3a)XaHH51), I<OHTpOJibHbie pa60Tbl, TeCTbl M .Up.) M MeTO)XOB MX MCIIORb30BaHH51, rrpe.UHa3HaqeHHblX . 

)XJI51 M3MepeHM51 ypOBH51 )XOCTmi<eHM51 CTy)XeHTOM ycTaHOBJieHHbJX pe3yJI:DTaTOB o6yqeHM51. 

<I>OC IIO )XMC[(MIIJIMHe (rrpai<TMI<e) MCIIOJih3yeTC51 IIpH IIpOBe)XeHMM Tei<ymero I<OHTpOJI51 

ycrreBaeMOCTM M IIpOMe)KyTQqHQH arrecTa[(MM CTy.UeHTOB. 

ITepeqeHb 3ai<perrneHHhiX 3a .uncunrrnMHoH: (rrpai<TMI<oH:) I<OMIIeTeH[(MH rrpnse.ueH B Ta6nnue 1. 

Ta6Jiuu,a 1 - ITepeqeH:D 3ai<perrneHHhiX 3a .UHC[(HIIJIHHOM KOMrreTeH[(HH 

Ko.u <I>opMynHpOBI<a I<OMIIeTeH[(HM 3rarrbi <}>opMHpoBaHH51 I<OMIIeTeH[(MH 

OK-2 Crroco6HOCTh I< caMOCT051TenbHOMY o6yqeHMIO 3uaTb: KaK o6yqaTbC51 c rroMOI.U:blO 

OK-4 

2 

C IIOMOI.U:blO COBpeMeHHbiX MH<})QpMa[(MOHHbiX COBpeMeHHbiX MHq>OpMa[(HOHHbiX 

TeXHOJIOrMH HOBblM MeTO)XaM MCCJie)XOBaHM5I, I< TeXHOJIOrMH HOBbiM MeTO)XaM 

IIOCT05IHHOMY 06HOBJieHMIO M pacumpeHHIO MCCJie)XOBaHM51, I< IIOCT05IHHOMY 

CBOMX 3HaHMH, K M3MeHeHHIO B cnyqae 06HOBJieHHIO l1 pacumpeHHIO CBOMX 

Heo6XO)XHMOCTH HayqHOrO M HayqHQ- 3HaHHH, I< M3MeHeHMIO B CJiyqae 

IIpOH3BO)XCTBeHHOrO IIpOcpHJI51 CBOeif He06XO)XHMOCTH HayqHQrO H HayqHO-

rrpocpeCCMOHanbHOH )Xe51TeJibHOCTM rrpOM3BO)XCTBeHHOrO npOcpHJI51 CBOeif 

rrpocpeCCHOHanbHOH )Xe51TeJibHOCTH. 

YMeTb: caMOCT051TenbHO o6yqaTbC51 c 

IIOMOI.U:blO COBpeMeHHbJX 

MH<}.>OpMa[(HOHHbiX TeXHOJIOrMH HOBbiM 

MeTO)XaM MCCJie)XOBaHM51, I< IIOCT05IHHOMY 

06HOBJieHMIO M pacumpeHHIO CBOMX 

3HaHHH, K M3MeHeHHIO B cnyqae 

He06XO)XHMOCTM HayqHQrO H HayqHQ-

IIpOH3BO)XCTBeHHOrO IIpO<}.>HJI51 CBOeif 

rrpocpeCCMOHanbHOH )Xe51TeJibHOCTH. 

BJia,lleTb: HaBbiKaMH o6yqeHH51 c 

IIOMOI.U:blO COBpeMeHHblX 

HHcpOpMa[(MOHHbiX TeXHOJIOrMH HOBbiM 

MeTO)XaM MCCJie)XOBaHH51, K IIOCT05IHHOMY 

06HOBJieHHIQ M pacumpeHHIO CBOMX 

3HaHMH, K H3MeHeHHIO B crryqae 

He06XO)XMMOCTM Hay~oro M HayqHO-

IIpOH3BO)XCTDeHHOrO IIp0cpHJI51 CBOeM 

rrpocpeCCMOHaJibHOH )Xe51TeJibfiOCTM. 

roTOBHOCTb MCIIOJib30BaTb Ha npaKTHKe 3HaTb! KaK MCIIOJib30BaTb Ha npaKTHI<e 

IIpH06peTeHHbie yMeHH51 H HaBbiKH B TipH06peTeHHbie yMeHH51 M HaBbii<H B 

OpraHM3a[(MH MCCJie)XOBaTeJibCI<HX M IIpOeKTHbiX opraHM3a[(HM MCCJie)XOBaTeJibCI<HX M 

pa60T, BbiiiOJIH5IeMbiX ManbiMM rpyiiiiaMM rrpoei<THbiX pa60T, BbiiiOJIH5IeMblX ManhiMH 

MCIIOJIHMTeneif. rpyrmaMM MCIIOJIHMTeneif •. 

YMeTb! MCIIOJib30BaTb Ha rrpaKTMI<e 

IIpHo6peTeHHbie yMeHH51 M HaBbiKH B 

opraHM3a[(HM HCCJie)XOBaTeJibCKMX M 

IIpOeKTHbiX pa60T, BbiiiOJIH51eMbiX ManbiMH 

r pyiiiiaMM HCIIOJIHMTeneif. 

BJia,lleTb: HaB:DII<aMM ncnonh30BaHM5I Ha 

rrpaKTMI<e IIpH06peTeHHbiX yMeHHH M 

HaBbli<OB B OpraHH3a[(HH 
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OTIK-3 

llK-2 

HCCJJe.II:OBaTeJibCKHX H npoeKTHbiX pa60T, 

BbffiOJIH$JeMbiX MaJibiMH rpynnaMH . 

HCITOJJHHTeJJeH. 

Bna.n:eHHeM cospeMeHHbiMH 3naTb: cospeMeHHbie HHcpopMaU110HHMe 

HHcpOpMaUHOHHbiMH TeXHOJ10fl151MH, TeXHOJIOfH11, KaK npHMeHHTb COBpeMeHHMe 

fOTOBHOCTblO npHMeHHTb COBpeMeHHbie H H CneuHaJ1H3HpOBaHI-Ibie cpe.n:CTBa 

CITeUHaJ1113HpOBaHHbie cpe.II:CTBa aBTOMaTH3MpOBaHHOf0 npOeKTHpOBffi.IMSI M 

aBTOMaTH3MpOBaHHOfO ITpOei<TMpOBaH11SI H MalllMHHOH rpaCpMKH npM npoeKTMpOBaHI1H 

Mallli1HHOH rpacp11K11 npM npoeK'"rMpOBaiDm CMCTeM 11 11X OT.II:eJiblibiX MO.II:yJieH, 3HaTb M 

CMCTeM M 11X OT.II:eJibHbiX MO.II:yJieH, 3HaTb 11 C06mo.n:aTb OCHOBHbie Tpe60BaHI1$1 

C06mo.n:aTb OCHOBHbie Tpe60BaHHH HHcpOpMaU.110HHOH 6e30ITaCHOCTH .• 

ImcpopMaU.MU.HHui1 Gc:::muacHOCTH. YMeTJ.: npMMeHSJ.Tb coapeMeHHbie 11 

Cnoco6HOCTb HCITOJib30BaTb HMei-OIUHeCSI 

nporpaMMHbie naKeTbi H, npH He06XO.II:HMOCTH, 

pa3pa6aTbiBaTb HOBOe nporpaMMHOe 

o6ecne'-IeHHe, Heo6xo.n:HMoe .n:nSI o6pa6oTKH 

HHcpOpMaUHH H ynpaBJieHH$1 B Me:X.aTpOHHbJX H 

po60TOTeXHMqeCI<HX CHCTeMaX, a TaJOKe .II:JISI 11X 

ITpOeKTHpOBaHHSI 

cneuHanH3HposaHI-Ibie cpe.n:cTBa 

aBTOMaTH3HpOBaHHOf0 ITpOeKTHpOBaHHSI H 

MalllHHI-IOH rpacpHKH npH npOeKTHpOBaHHH 

CHCTeM M HX OT.l{eJiblibiX MOAyJieH, 3HaTb H 

C06mo)laTb OCHOBHbie Tpe60BaliHSI. 

HI-IcpOpMaUHOHHOH 6e3onaCHOCTH. 

BJia,lleTh: cospeMeHHbiMH 

HI-IcpOpMaU.HOHHbiMH TeXHOJ10fM$JMH, 

fOTOBHOCTbi-0 ITp11MeHSITb COBpeMeHHbie H 

cneuHaJ1H3HpoaaHHbie cpe.n:cTBa 

aBTOMaTM3HpOBaHHOf0 npOeKTMpOBallHSI H 

MalllHHHOH rpacpMI<H npH npoei<THpOBaHHH 

CHCTeM H MX OT.ZJ.eJibi-IbiX MO)lyneH, 3IIaTb H 

co6mo.n:aTb ocHOBHI>Ie Tpe6oaaHH$1 

HHcpOpMaUHOHHOH 6e30ITaCHOCTM. 

3naTb! KaK 11CITOJib30BaTb HMei-OIU11eCH 

nporpaMMHoie naKeTI>I 11, npw 

He06XO)lHMOCTH, pa3pa6aTbffiaTb HOBOe 

nporpaMMHoe o6ecne'-IeHHe, Heo6xo)li1MOe 

)lJJH o6pa60TI<H MHcpOpMaUHH H 

ynpaBJieliH$1 B MeXaTpOHHbiX H . 

po60TOTeXHH"~-IeCKHX CHCTeMaX, a TaiOI<e 

)lJlH HX npOei<THpOBaHHH. 

YMeTb! HCITOJih30BaTb HMeiOIUHeCH 

npor paMMHbie naKeTbi 11, npw 

He06XO.II:HMOCTH, pa3pa6aTbmaTb IIOBOe 

nporpaMMHOe o6ecne"~-reHHe, Heo6xo.n:HMOe 

)lnH o6pa60TKH HHcpOpMaUHH M 

ynpasnemu1 B MexaTpOHHhiX 11 

po60TOTeXHH'-IeCKHX CHCTeMax, a TaiOKe 

)lJUI HX npOei<THpOBaHHH. 

Bna.lleTb: HaBbiKaMI1 Hcnono30BaHH$1 

HMei-OIUHXC$1 nporpaMMHbiX naKeTOB H, 

npH He06XO.lJ:HMOCTH, pa3pa6aTbiBaTb 

Hosoe nporpaMMHoe o6ecneqeHHe, 

He06XO.ll:HMOe )lJJSI 06pa60TKH . 

111-IcpOpMau.HH M ynpaBJJeHHH B 

MeXaTpOHHbiX M p060TOTeXHH'-IeCI<HX 

CHCTeMaX, a TaiOI<e .l{JJH HX 

npoeKTHpOBaJ.IHH. 

3 
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TIK-5 Crroco6HOCTh propa6aTI>IBaTb MeTO.ll.HKH 3uaTb: KaK propa6aTbiBaTb MeTO.ll.HI<H 

IIpOBe)J.eHHH 3KCIIepHMeHTOB H IIpOBO)J.HTb IIpOBe)J,eHHH 3KCIIepHMeHTOB H IIpOBO)J.HTb 

3KCIIepHMeHTbi Ha )J,eHCTBYIOI!XHX Mai<eTaX H 3KCIIepHMeHTbi Ha )J,eHCTBYIOI.I(HX Mai<eTaX 

06prou;ax MeXaTpOHHbiX H p060TOTeXHHqecKHX H o6prou;ax MeXaTpOHHbiX H 

CHCTeM H HX IIO)J,CHCTeM, o6pa6aTbiBaTb po60TOTeXHHqeci<HX CHCTeM H HX 

pe3yJibTaTbi C IIpHMeHeHHeM COBpeMeHHbiX IIO)J.CHCTeM, o6pa6aTbiBaTb pe3yJibTaTbi C 

HH<}?OpMaiJ;HOHHbiX TeXHOJIOrHH H TeXHH:qeCKHX IIpHMeHeHHeM COBpeMeHHbiX 

cpe)J.CTB. HH<l.>OpMaiJ;HOHHbiX TeXHOJIOrHH H 

TeXHHqecKHX cpe)J.CTB. 

YMeTb: propa6aTbiBaTb MeTO)J.HKH 

IIpOBe)J,eHHH 3KCrrepHMeHTOB H IIpOBO)J,MTb 

3KCIIepHMeHTbi Ha )J,eHCTBYIOI.I(MX MaKeTaX 

11 o6prou;ax MexaTpOHHhiX 11 

p060TOTeXHHqecKHX CHCTeM H HX 

IIO)J.CHCTeM, o6pa6aTbiBaTb pe3yJibTaTbl C 

rrpHMeHeimeM cospeMeHHhiX 

HH<}?OpMaiJ;HOHHbiX TeXHOJIOrHH H 

TeXHHqeCKHX cpe)J.CTB. 

BnalleTb: HaBbiKaMH propa6oTKH 

MeTO)J.MKH npOBe)J,eHMH 3KCIIepMMeHTOB H 

Ha )J,eHCTBYJOI.I(HX MaKeTaX H o6prou;ax 

MeXaTpOHHbiX H po60TOTeXHHqeCI<HX 

CHCTeM H HX IIO)J.CHCTeM, o6pa60TKH 

pe3yJibTaTbl C npHMeHeHHeM COBpeMeHHbiX 

HH<}?OpMal~HOHHbiX TeXHOJIOrHH H 

TeXHHqeCKMX cpe)J.CTB. 

2. PeaJIH3a~nH KOMUeTeu~uii 

2.1 KoMneTeH~HH OK-2 

OK-2 Crroco6HOCTh K caMOCTOHTeJII>HOMy o6yqeHHIO c rroMOIIXI>IO cospeMeHHhiX · 

HH<l.>OpMai(HOHHbiX TeXHOJIOrHH HOBbiM MeTO)J.aM HCCJie)J.OBaHHH, I< IIOCTOHHHOMY 06HOBJieHMIO H 

pacumpeHHIO CBOHX 3HaHHH, K H3MeHeHHIO B CJiyqae He06XO)J.HMOCTH HayqHOrO H HayqHO­

IIpOH3BO)J.CTBeHHOrO rrpO<}_)HJIH CBOeH npo<J?eCCHOHaJibHOH )J,eHTeJibHOCTH. 

06mHe xapaKTepHCTHKH IIOI<a3aTeJieH H I<pHTepHeB OIJ;eHHBaHHH KOMIIeTeHIJ;HH Ha BCeX :nanax 

IIpHBe)J,eHbi B Ta6JIHIJ;e 2. 

TaOJlH~a 2 - 06mHe xapai<TepHCTHKH IIOI<a3aTeJieH H KpHTepHeB OI(eHMBaHHH KOMIIeTeHI(HH ITO 3TaiiaM 

lloKaJaTeJIH u 
KpnTepuu 

3uaTb YMeTb Bna)l;eTh 

0TJIH'fHO 06Jia)l;aeT <l>aKTHqecKHMH 06Jia)J,aeT )J.Haiia30HOM KoHTponHpyeT pa6oTy, 

(BbiCOKHH H TeopeTHqeCKHMH npaKTwqecrmx YMeHHH, IIpOBO)J.HT OI(eHI<y, 

yposenh) 3HaHM.SIMH B rrpe)J.eJiaX Tpe6yeMbiX )J.JIH pa3BHTHH COBeprueHCTByeT )l;eHCTBHH 

H3yqaeMOH o6JiaCTH C TBopqeCKHX perueHHH, pa6oThi 

IIOHHMaHHeM rpaHHIJ; a6cTparHpOBaHH5I 

IIpHMeHHMOCTH npo6neM 

Xopomo (oaJOBhlii 3HaeT <}_)aKTbi, IIpHHIJ;HIIbi, 06Jia)J,aeT )J,Haiia30HOM BepeT OTBeTCTBeHHOCTb 3a 

yposeub) npou;eccr,r, o6m11e rrpaKTHqecKHX YMeHHH, 3asepmeHHe 3a)J.aq B 

IIOHHTHH B rrpe)J.eJiaX Tpe6yeMbiX )J,JIH pemeHHH HCCJie)J.OBaHHH, 

H3yqaeMOH 06JiaCTH orrpe)J.eJieHHhiX rrpo6neM B npHcrroca6JIHBaeT csoe 

4 
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o6nacn1 Mccne.uo saHM$1 nose.ueHMe K 

06CTOHTeJibCTBaMB 

perneHMM npo6neM 
-

Y.uosJieTBopureJib 06na.uaer 6a30BI>IMH 06na.uaeT OCHOBHbiMH P a6oraer n p H np$1MOM 

HO (noporOBbiH 06I.UHMH 3HaHH$1MH yMeHH$1MH, Tp e6yeMbi MH Ha6mo.ueHHH 

ypoBeHb) ,/J,JI$1 BblllOJIHeHH$1 n p OCTI>lX 

3a,nay 

.l(AA cpopMHpOBaHH$1 KOMnereHUMH Heo6xo.uHMO ocymecTBMTb pH.U :nan os. 3ranbi cpopMHposaHHH 

KOMITeTeHUHM, npHMeHHeMbi e ,/J,AA :noro BH,/J,bl 3aHHTHH M MCITOni>3yeMbie cpe.UCTBa OUeHMBaHH$1 

npe.ucrasneHhi a ra6nHue 3. 

Ta6nuua 3 - 3ranbl <t>opMHposaHH$1 I<OMnereHUHH H Hcnoni>3yeMbie cpe.ucTBa oueHHBaHHH 

CocTaB 3HaTh YMeTh BnaAeTh 

Co.uepmauue 
:n anos 

3naTb: I<aK o6yYaTI>CR: c YMCTb: caMOCT0$1Teni>HO 

nOMOI.UbiO COBpeMeHHbi X o6y'-IaTJ>C$1 C nOMOI.UbiO 

MH<l_}OpMa:UHOHHblX COBpeMeHHblX 

TeXHOJIOfHH HOBblM MHcpOpMaUHOHHbiX 

Bna.uerb: 
o6yt.JeHH$1 

HaBbiKaMH 

C ITOMOI.UbiO 

cospeMeHHhiX 

MH¢0pMaUMOHHblX 

MeTO,/J,aM MCCJie,/J,OBaHHH, K TeXHOJIOfHH HOBblM TeXHOJIOfHH IIOBbiM 

ITOCT051HHOMY MCTO)J,aM MCCJie)J,OBaHHH, K MeTO,UaM MCCJie,/J,OBaiJHH, I< 

06HOBJieHMIO H ITOCT0$1HHOMY ITOCTOHHHOMy 

paClliHpeHHIO CBOMX 06HOBJieHHIO H 06HOBJieHHIO H 

3HaimH, I< M3MeHeHHIO B paClliHpCHHIO CBOMX paClliHp eHHIO CBOMX 

CJIY'-IaC He06XO,/J,l1MOI.:'1'11 :maH11M, K 113MeHeHI1lO B 3HaiUiH, K If3MCIICIIIUO D 

Hay"IHOfO H Hayl.JHO- CJiy'Iae He06XO,/J,HMOCTM CJiyl.Jae He06XO)J,HMOCTM 

npOH3BO.l(CTBeHHOrO Hay'!HOfO H Hay'IHO- Hayt.JHOfO M Hay4HO-

n p o¢HJIH CBOeH npOH3BO)J,CTBeHHOrO npOH3BO,/J,CTBeHHOro 

npocpeCCHOHanJ>HOH rrpo<~HJIH CBOeH npO<j}HJIH CBOeH . 

)J,eHTeJibHOCTH. npo<peCCHOHaJibHOH npo¢ecCMOHaJibHOH 

)J,eHTeJibHOCTH. )J,e51TeJibHOCTH . 
~--------------~----------------------1 -
Bn.Ubi JausiTnH: 

HcnOJib3yeMbie 
CpC.UCTBa 
OUCHHBaHHH 

• CaMOCTOHTenLHaR: 

pa6ora; 

• JleKUHM; 

• MHTepai<TMBHLie 

npai<THl.JeCKHe 3aHHTHH 

• KoHrponi>HM p a6ora; 

• Onpoc Ha 3aH5lTH51x; 

• KoHcnei<T 

CaMOITO,/J,fOTOBI<H; 

• Co6ece.uosaHHe; 

• 3K3aMeH 

• CaMOCTOHTeJILHaH 

pa6ora; 

• JleKUHH; 

• Jla6oparopHbie 

pa6oTI>I; 

• flpai<THqeci<He 

3aHHTHH 

• KoHrpon bHM pa6ora; 

• O n poc Ha 3aH$1TH5Ix; 

• K oHcn eKT 

CaMOnO,/J,fOTOBKM; 

• Qrqer no 

na6oparopHbiM pa6oraM; 

• Co6ece.uosaHHe; 

• 3K3aMeH 

• CaMOCT0$1TeJII>HaH 

pa6ora; 

• Jla6oparopHI>Ie 

pa6oTI>I; 

• MHrepai<THBHbie 

rrpai<TMt.JeCKHe3aHHTHH 

• Q rqer n o 

na6oparopHbiM pa6oraM; 

• 3K3aMeH 

<l>opMyJIHpOBI<a nOKa3aTeJieH M KpHTepHeB OUeHHBaHH5l )J,aHHOH I<OMneTeHUHM rrpMBe,UeHa B 

ra6n11ue 4. 

T a6nuua 4 - flor<a3aTeJIH H I<pHrepHH o:ueHHBaHHH KOMnereHUHH Ha 3Tanax 

5 
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CocTaB 

0TJIUIJHO 
(BhiCOKUH 
ypOBCHb) 

Xopomo 
(6a30BhiH 
ypOBCHb) 

Bna,l.(eTb 

06na.uaeT cpaKTHlfeCKHMH H 06na.uaeT .uHamuoHOM Bna,l(eer 

yMeHHH 06ytfeHIUI 

HaBhiKaMH 

TIOMOI.IJ:hiO TeopeTH'IeCKHMH 

o6ytteHHSI C 

3HaHHSIMH npaiiTH'-:IeCI<HX 

TIOMO!AblO o6ytteHIDI C 
c 

TIOMO!AbiO COBpeMeHHhiX 
COBpeMeHHbiX 

HHcpOpMai.(HOHHb!X 

TeXHOJlOrHH HOBbiM MeTO,UaM 

HCCJle}J,OBaHIDI, I< 

TIOCTOSIHHOMY 06HOBJ1eHHIO H 

pacwHpeHHIO CBOHX 3HaHHH, 

K H3MeHeHHIO B CJlyttae 

He06XO,UHMOCTH Hay'IHOrO H 

Hay4HO-TipOH3BO,UCTBeHHOfO 

npocpHnSI csoeH: 

npocpeCCHOHaJlbHOH 

,UeSITeJlbHOCTH. 

COBpeMeHHbiX HH<jlOpMai.U10HHblX 

HHcpOpMai.(HOHHbiX TeXHOJIOrHif HOBhlM 
TeXHOJlOfHH HOBbiM MeTO,UaM 

MeTO,l(aM HCCJie,l(OBaHH~, I< 
HCCJle,UOBaHHSI, K 
TIOCTOSIHHOMY 06HOBJ1eHHIO H IIOCTO~HHOMy 
paCWHpeHHIO CBOHX 3HaHHH, 06HOBJieHHIO H 

I< H3MeHeHHIO B CJlyL[ae paCUIHpeHHIO CBOHX 

He06XO}J.HMOCTH HaylfHOfO H 3HaHHH, I< H3MeHeHHIO B . 

HaylfHO-IIpOH3BO,UCTBeHHOf0 cnyqae He06XO,l(HMOCTH 

npocpHnSI csoeH: HayqHoro H HaytfHO-

npocpeccHoHanbHOH npOH3BO,l(CTBeHHOrO 

}J,eSITeJlbHOCTH. IIpO<}_lHn~ CBOeif 

npo<}_leCCHOHaJlbHOH 

,l(e~TeJibHOCTH. 

06na.uaeT o6mHMH 06na}J.aeT .UHana30HOM Bna,l(eer HaBhJKaMH 

3HaHHSIMH o6ylfeHH51 C npaKTHlfeCKHX yMeHHH o6y"L£eHH~ C TIOMOI.IJ:hlO 

IIOMO!AblO COBpeMeHHbiX o6ylfeHHSI C TIOMO!AbiO COBpeMeHHhiX 

HHcpOpMai.(HOHHbiX COBpeMeHHbiX HH<}_lOpMaiJ.HOHHhiX 

TeXHOJ10fHH HOBbiM MeTO}J.aM HHcpOpMai.(HOHHbiX TeXHOJIOrHif HOBhlM 
HCCJle}J.OBaHIDI, K TeXHOJlOfHH HOBbiM MeTO,UaM 
TIOCTOSIHHOMY 06HOBJ1eHHIO H HCCJle,UOBaHHSI, I< MeTO,l(aM HCCJie,l(OBaHH5l, K 

pacwHpeHHIO CBOHX 3HaHHH. TIOCTOSIHHOMY 06HOBJ1eHHIO H TIOCT051HHOMY 

pacumpeHHIO CBOHX 3HaHHH. 06HOBJieHHIO 
pacumpeHHIO 

3HaHHH. 

H 

CBOHX 

Y.z:.oBJICTBOpnTe 06na.uaeT 6a30Bbie o61l(HMH 06na}J.aeT .UHana30HOM Bna,l(eer HaBbiKaMH 

3HaHHSIMH o6ylfeHHSI C npaKTHtleCKHX yMeHHH o6yqeHH~ C TIOMOI.IJ.blO JlbHO 
TIOMOIUbJO COBpeMeHHblX o6y•IeHHSI C TIOMO!Ab!O COBpeMeHHbiX 

(noporoBhiH t~-. 11H'l'OpMai.(H.OHHbiX COBpeMeHHbiX HH<}_lOpMaiJ.HOHHhiX 

ypOBCHb) TeXHOJlOrHH HOBbiM MeTO,UaM HHcpOpMai.(HOHHbiX TeXHOJIOfHH HOBbiM 
HCCJle,UOBaHI-I.Sl.. TeXHOJlOfHH HOB hiM MeTO,UaM 

MeTO,l(aM HCCJie,l(OBaHH~. 
HCCJle,UOBaHHSI. 

2.2 KoMneTeau;un OK-4 

OK-4 roTOBHOCTb HCTIOJ1h30BaTb Ha npaKTHKe npHo6peTeHHhie YMeHH51 H HaBbli<H B opraHH3aU.HH 

HCCJie,l(OBaTeJibCI<HX H npoeKTHbiX pa60T, BbillOJIH~eMbiX MaJlbiMII rpyiiiiaMII HCIIOJIHII.Ten eif. 

,lJ;IDI <}_lOpMHpOBaHH~ KOMTieTeHU.HH He06XO,l(HMO OCyi.IJ.eCTBHTb p~,l( :naiiOB. 3Taiihl q>OpMHpOBaH~ 
KOMIIeTeHU.HH, IIpHMeH~eMhie ,l(llil :noro BH,l(bl 3aH~THH H HCIIOJ1h3yeMbie cpeJJ:CTBa ou.emmaHHSI 

npe,l(crasneHbi B ra6nHu.e 5. 

Ta6JIHU:a 5 - 3Taiibl cPOPMHPOBaHHSI KOMTieTeHU.HH H HCIIOJ1b3yeMI>Ie cpe,l(CTBa OU.eHHBaHHSI 

CocTaB 3HaTh YMCTb BJia.c.eTh 

CoAepmauue 3uaTI~: Kai< HCIIOJib30BaTh YMeTb! HCIIOJ1h30BaTb Ha BnaAeTh:HaBblliaMH 

:nanos Ha npai<THI<e rrpaKTHI<e rrpHo6pereHHhre HCIIOJih30BaHHSI Ha 

. rrpHo6pereHHbie YMeHHSI H YMeHH51 H HaBhiKH B rrpai<THI<e rrpHo6pereHHbiX 

HaBbii<H B opr:aHH3aU.HH opraHH3aU.HH YMeHHH H HaBI>IKOB B 

HCCJie,l(OBaTeJihCKHX H HCCJie,l(OBaTeJibCI<HX H opraHH3aU.HH 

rrpoeKTHbiX pa6or, rrpoei<THbiX pa6or, HCCJie,l(OBaTeJihCI<HX H 
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BbiiiOJIH5IeMbiX M3JibiMH BbiiiOJIH$IeMbiX MaJibiMH npoeKTHbiX pa6or, 

rpynnaMH HCnOJIHI1TeJieM. rpynnaMH HCnOJIHHTeJieM. BbliiOJIH5IeMblX MaJibiMH 

rpynnaMH HCnOJIH.HTeJieM. 

Bn.LJ.hl JaHDTnu • CaMOCT05ITeJibHM • CaMOCT05ITeJibHa51 • CaMOCT05ITeJibHa51 

pa6ora; pa6or a; pa6ora; 

• JleK~HH; • JleK~rm; • Jla6oparopHI>Ie 

• lifHTepaKTHBHbie • Jla6oparopHbie pa6or~>r; 
IIpaKT.Hl.feCK.He3aH51TH51 pa6or~>r; • lifHTepai<THBHbie 

• llpm<rnqecKne IIpai<THl.feCK.He3aH5ITH51 

3aH51Tli51 

HcnoJJbJyeMMe • KoHrporri>Ha51 pa6ora; • KoHrporrbHM pa6ora; • 0TrieT no 
cpe.LJ.CTBa • Onpoc Ha 3aH5ITM5Ix; • Onpoc Ha 3aH51TH5IX; rra6oparopHbiM pa6oTaM; 
OQeHUBaHHD • KoHcneKT • KoHcnei<T • 3I<3aMeH 

CaMOnO,lJ,fOTOBI<H; CaMOIIO,lJ,fOTOBI<H; 

• Co6ece.n:osaHHe; • 0Tl.feT no 

• 3K3aMeH rra6opaTopHbiM pa6oraM; 

• Co6ece.n:oBaHae; 

• 3I<3aMeH 

<f>opMyrrapOBKa nOKa3aTeJieM H I<pHTep.HeB O~eHaBaHH51 ,lJ,aHHOM KOMIIeTeHUHH npHBe,lJ,eHa B 

ra6rrH~e 6. 

Ta6nuQa 6 - lloi<a3aTerrn H I<PMTep11a o~eHHBaHH51 I<OMnereH~HH Ha :nanax 

CocTaB 3HaTh YMeTh 

0TJIHtfHO 
(BhiCOKHU 
yposeuh) 

Xopowo 
(6a30BhiH 
yposeub) 

Y.z.osJieTsopnTe 
JlhHO 

(noporOBhiH 
yposeuh) 

06na,n:aeT cpaKTH4eCKHMH H 06na,n:aeT .UHanaJOHOM 

TeopeTH4eCKHMH 3HaHH$1MH npaKTH4eCKHX yMeHHH 

UCTtOJib'30BaHI151 Ha HCnOJib30BaTb Ha 

npai<THI<e np11o6pereHHbiX npaKTHI<e np11o6pereHHbie 

yMeHHM 11 HaBbii<OB B yMeHI15I 11 HaBbii<H B 

opraHa3a~HI1 opraHH3a~HH 

11CCJie,lJ,OBaTeJibCKHX 11 11CCJie,lJ,OBaTeJibCI<HXH 

npoei<THI>IX pa6oTax, npoei<THhiX pa6oT, 

BbiiiOJIH5IeMbiX MaJibiMI1 Bbii10JIH51eMbiX MaJibiMH 

rpynnaMI1 11CIIOJIHI1TeJieM. rpynnaMI1 11CnOJIHH:TeJieM. 

3HaeT B o6mHx l.feprax, YMeer l.faCTHl.fHO 

I<aK 11CnOJib30BaTb Ha 11CIIOJib30BaTb Ha 

npaKTI1I<e npao6peTeHHbie npaKTMKe npno6peTeHHbie 

yMeHI151 11 HaBbii<H B 

opraHI13a~MH 

11CCJie,l(OBaTeJibCI<HX H 

npoeKTHbiX pa6oT, 

BhiiiOJIH5IeMbiX MaJiblMH 

rpynnaMH HCnOJIHI1TeJieM. 

06rra.n:aer 6a30BbiMH 

o6mHMI1 3HaHH5IMI1 

HCnOJib30BaHI15I Ha 

npai<THI<e IIp1106peTeHHbiX 

yMeHHM H HaBbii<OB B 

opraHI13a~HI1 

HCCJie.l(OBaTeJibC.KHX H 

npoei<THbiX pa6or. 

yMeHH51 H HaBbii<H B 

opraH.H3aUHH 

HCCJie,lJ,OBaTeJibCKHX H 

npoei<THbiX pa6oT, 

BbiiiOJIH51eMbiX M3JibiMH 

rpynnaMI1 11CIIOJIHHTeJieM. 

06rra.n:aeT OCHOBHblMI1 

yMeHI15IMH 11CnOJih30BaHH5I 

Ha npai<THI<e 

npH06peTeHHbiX yMeHHH H 

HaBbii<OB B OpraHI13a~l111 

HCCJie,l(OBaTeJibCI<HX H 

npoeKTHbiX pa6oT .. 

Bnap;eTh 

Brra.n:eer HaBbiKaMH 

HCnOJib30BaHI15I Ha 

npaKTI1KC npno6pCTCHHbiX 

yMeHI1M 11 HaBbiKOB B 

opraHH3auaa 

HCCJie,lJ,OBaTeJibCI<HX H 

npoei<THbiX pa6oT, 

BbiiiOJIH5IeMbiX MaJiblMli 

rpynnaMH 11CnOJIHHTeJieM. 

Brra.n:eeT or.n:eni>HbiMH 

HaBbiKaMI1 HCnOJib30BaHI15I 

Ha npai<TI1I<e 

IIp.Ho6peTeHHbiX yMeHHM 11 

HaBbll<OB B OpraHI13a~HI1 

HCCJie,l(OBaTeJibCI<I1X H 

npoei<THbiX pa6or, 

BbliiOJIH5IeMblX MaJiblMI1 

rpynnaMH 11CnOJIHHTeJieM. 

HMeer npe.n:crasrreHI1e Kai< 

11CnOJib30BaTb Ha 

npaKTI1I<e npno6pereHHbie 

yMeHH:5I H HaBbiKI1 B 

opraHH3aUHH 

11CCJie,l(OBaTeJibCI<I1X 11 

npoeKTHbiX pa6oT. 
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2.3 KoMneTeauuH OTIK-3 

OllK-3 B rra.n.eHHeM coBpeMeHHbiMI1 11HcpopMarmoHHbiM11 TexHorrorH5IMH, roTOBHOCTbiO npHMeH51Tb 

COBpeMeHHbie H cnel.(HaJIH3HpOBaHHbie cpe,ll.CTBa aBTOMaTH3HpOBaHHOfO npoeKTHpOBaHH51 H MaUIHHHOH 

rpacpHKI1 npH npoeKT11pOBaHHI1 CHCTeM H HX OT,ll.eJibHbiX MO,ll.yrre:H', 3HaTb H C06JIIO,ll.aTb OCHOBHbie 

Tpe6oBaHH51 11Hcp0pMal.(HOHHOH 6e3onaCHOCTH. 

,[(mi cp0pM11pOBaHH51 KOMneTeHU1111 He06XO,ll.11MO OCyll.(eCTBHTb p5I,ll. 3TanOB. 3Tanbi cpopM11pOBaHH51 

KOMneTeHI..(HH, npHMeH5IeMbie )l.JI51 :noro BH)l.bl 3aH5IT11H 11 HCnOJib3yeMbie cpe,ll.CTBa Ol.(eHI1BaHHSI. 

npe.n.cTaBrreHbi B Ta6rrHue 7. 

Ta6JJH.._a 7 - 3Tanbi cpopM11pOBaHHSI KOMneTeHU11H H HCnOJib3yeMbie cpe,ll.CTBa Ol.(eHI1BaHI151 

CocTaB 3aaTh YMeTh BJiaAeTh 

CoAep~aHHe 
:nan on 

BHAhi JaH.SITHH 

U:cnoJJhJyeMble 
cpeACTBa 
O ... eHHBaHHSI 

3HaTh: conpeMeHHbie YMeTh: np11MeH51Tb 

11HcpOpMal.(I10HHbie COBpeMeHHbie H 

TeXHOJIOfHH, I<aK cneU11aJIH3HpOBaHHbie 

npHMeH51Tb COBpeMeHHbie cpe,ll.CTBa 

11 cnel.(HaJ1113HpOBaHHbie aBTOMaT113HpOBaHHOfO 

cpe.n.cTBa npoei<T11poBaHH51 11 

aBTOMaTH311pOBaHHOf0 MalliHHHOH rpacpHKH npH 

npoeKTHpOBaHI151 H npoeKT11pOBaH11H CHCTeM 

MalliHHHOH rpacpHI<H npH H HX OT,ll.eJibHbiX MO,ll.yrre:H', 

npoei<THpOBaHI1H CHCTeM 3HaTb H C06JIIO,ll.aTb 

H HX OT,ll.eJibHbiX MO,ll.yne:H', OCHOBHbie Tpe6oBaHH51 

3HaTb H C06JIIO,ll.aTb 11Hcp0pMaUHOHHOH 

OCHOBHbie Tpe6oBaHI151 6e3onaCHOCTH. 

HHcpOpMal.(HOHHOH 

6e3onaCHOCTH. 

• CaMOCT051TeJibHM 

pa6oTa; 

• JleKI..(HH; 

• l1HTepaKTHBHbie 

npaKTHqecr<He 3aHHTH5! 

• KoHTporrbHM pa6oTa; 

• Onpoc Ha 3aH5ITH5IX; 

• KoHcnei<T 

CaMOnO)l.fOTOBI<H; 

• Co6ece.n.onaHHe; 

• 3I<3aMe.H 

• CaMOCT051TeJibHa5! 

pa6oTa; 

• JleKUHH; 

• Jla6opaTOpHbie 

pa6oToi; 

• I1pai<THqecKI1e 

3a.H5ITH51 

• KoHTpOJibHa5! pa6oTa; 

• Onpoc Ha 3aHHTH5Ix; 

• KoHcneKT 

CaMOnO,ll.fOTOBKH; 

• 0TqeT no 

na6opaTopHbiM pa6oTaM; 

• Co6ece.n.oBaH11e; 

• 3I<3aMeH 

BJJalleTb: coBpeMeHHbiMH 

11Hcp0pMal.(HOHHbiMH 

TeXHOJIOfH5IMH, 

fOTOBHOCTbiO npHMeH51Tb 

COBpeMeHHbie H 

cneuHaJIH3HpoBaHHhre 

cpe.n.cTBa 

aBTOMaTH3HpOBaHHOfO 

npoeKTI1pOBaHH51 11 

MalliHHHOH rpacpHKH npH 

npOeKT11pOBaHH11 CHCTeM 

H HX OT,ll.eJibHbiX MO)l.yJieH, 

3Han, H co6rriO.n.aTD 

OCHOBHbie Tpe60BaHH5! 

HHcpOpMaU110HHOH 

6e3onaCHOCTH. 

• CaMOCT051TerrbHM 

pa6oTa; 

• Jla6opaTOpHbie 

pa6oTI>I; 

• l1HTepaKTHBHbie 

npaKTHqeci<He 3aHSITH5! 

• 0 TqeT no 

rra6opaTopHbiM pa6oTaM; 

• 3K3aMeH 

<l>opMyJI11pOBI<a TIOKa3aTeJieH H KpHTepHeB Ol.(eHHBaHH51 )l.aHHOH I<OMTieTeHI..(HH npHBe,ll.eHa B 

Ta6rrHue 8. 

T 6 s rr a JJu.._a - OKa3aTeJIH H I<pHTepHH Ol.(eHHBaHH51 KOMneTeH1.(1111 Ha 3Tanax 

CocTaB 3HaTb YMeTb Bna.D.eTh 

0TJiuqao 06rra.n.aeT cpaKTw-IeCI<11MH 06rra.n.aeT ,n:Hana3oHoM B rra,n:eeT HaBbiKaMH 

(BbiCOKHU H TeopeTHqeCI<HMH npaKTHqeCI<HX yMeHHH npHMeHeHI151 
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yposeu b) 3HaHH$1MH rrpHMeHeHH$1 rrpHMeHeHH$1 cospeMeHHhiX H 

cospeMeHHbiX H cospeMeHHbiX H Crrei..(HaJIH3HpOBaHHblX 

crrei..(HaRH3HpOBaHHbiX CTiei..(HaRH3HpOBaHHbiX cpe):(CTB 

Cpe):(CTB cpe.n:cTB aBTOMaTH3HpOBaHHOf0 

aBTOMaTH3MpOBaHHOfO aBTOMaTM3HpOBaHHOf0 rrpOei<THpOBaHH5l H 

rrpoei<THpOBaHH5l H rrpoei<THpOBaHH$1 H MaUIHHHOH rpa<}?HI<H rrpH 

MaWHHHOH rpa<}?HI<H rrpH MaUIHI-IHOH rpacpHI<H rrpH npOei<THpOBaHHH CHCTeM 

rrpoei<THpOBaHHH CHCTeM rrpoei<THpOBaHHH CHCTeM H HX OT):(eRbHblX MOJJ:yneif, 

H HX OT):(enbHbiX MO.LJ.yneH, H HX OT.LJ.enbHbiX MO):(yne:tf, 3HaTb H co6mo.n:aTb 

3HaeT H co6mo.n:aeT 3IIaTh H co6mo.n:aTb OCHOBHbie Tpe6osaHH$1 

OCHOBHbie Tpe6oBaHH$1 OCHOBHbie Tpe60BaHH5l HHq>OpMai..(HOHHOH 

HH<pOpMallHOHHOi:f HH<}?OpMai..(HOHHOH 6e30TiaCHOCTH. 

6e3onaCHOCTH. 6e30rraCHOCTH. 
-

Xoporno 06na.n:aeT 06na.n:aeT .LJ.Hana30HOM l.JaCTH'-IHO I<OHTpOnHpyeT 

(6a30BbiH TeOpeTHl·IeCI<HMH npai<lWieCI<HX )'MeHHH pa6oTy npH 

y poseu b) 3HaHH5IMH .ll.n5l rrpHMeHeHH5l llpOei<THpOBaHHH CHCTeM 

rrpHMeHeHH5l cospeMeHHhiX cpe.n:cTB H HX OT):(enbHbiX MO.Uyneif, 

cospeMeHHhiX cpe.n:cTB aBTOMaTH3Hp0BaHHOrO C06niO.LJ.M OCHOBHbie 

aBTOMaTH3HpOBaHHOrO npoeKTHposaHIDI H Tpe6osaHH5l 

rrpOCKTHpOBaHH5l H MaUIHHHOH rpa<}?HKH rrpH HH<}?OpMai..(HOHHOH 

MaUIHHHOH rpa<}?HI<H npH rrpOei<THpOBaHHH CHCTeM 6e30TiaCHOCTH. 

rrpOei<THpOBaHHH CHCTeM H HX OT):(enbHhiX MO.LJ.yneif, 

H HX OT.LJ.en&HbiX MO.LJ.yneif, 3HaeT H co6mo.n:aeT 

3HaeT H co6mo.n:aeT OCHOBHbie Tpe6oBaHH5l 

OCHOBHbie TpeOORaHJHl HH<j>OpMai..(HOHHOH 

HmpopMaUHOHHOH 6e3orraCHOCTH. 

6e30TiaCHOCTH. 
-
Y,nosJieTsopuTe 06na.n:aeT 6a30BhiMH 06na.n:aeT OCHOBHhiMH Pa6oTaeT npH npHMOM 

JlbHO 06ll(HMH 3HaHHHMH )'MeHHSIMH rrpH Ha6mo.n:eHHH npH 

(noporOBbiH rrpOCI<THpOBaHH5l CHCTeM H npoei<THpOBaHHH CHCTeM npoei<THpOBaHHH CHCTeM 

HX OT.LJ.enbHbiX MO.UyneH, H HX OT.LJ.enbHhiX MO.LJ.yneH, H HX OT):(enbHbiX MO.D,yneif, 
yposeab) 

C06niO):(M OCHOBHbie co6mo.n:asr ocHOBHbie co6mo.n:asr OCHOBHbie 

Tpe6osaHH5l Tpe6osaHH5l Tpe6osaHH5l 

HH<}?OpMai..(HOHHOH HHCpOpMai..(HOHHOH HH<}?OpMai..(HOHHOH 

6e30TiaCHOCTH. 6C30naCHOCTH. 6e30TiaCHOCTH. 

2.4 KoMneTeu~uH llK-2 

TIK-2 Cnoco6HOCTb Hcnonh30BaTh HMeiOIUHecH nporpaMMHbie naKeTbl 11, npH Heo6xo.n:HMOCTH, 

pa3pa6aTbiBaTb HOBOe rrporpaMMHOe o6ecrrel.!eHHe, He06XO.li.HMOe ):(n5l o6pa60TI<H HH<}?OpMai..(HH H 

ynpasneHH5l B MeXaTpOHHblX H po60TOTeXHHl.JeCI<HX CHCTeMaX, a TaK>Ke ):(n5l HX rrpOeKTHpOBaHH5l. 

,[(n H <J?opMHposaHHSI KOMrreTeHUHH Heo6xo.LJ.HMO ocymecTBHTh pSIJJ: :nanos. 3Tanoi <J?opMHposaHHSJ 

KOMTieTeHI..(HH, ITpHMCH5leMbi e ):(n5l 3TOfO BH)l,bl 3aH5ITHH H HCTIOn o3yeMbie Cpe.LJ.CTBa Ol..(eHHBaHH5l 

npe.n:cTasneHhi B Ta6nHue 9. 

Ta6JIHU3 9 - 3Tallbl <f>opMHPOBaHH5l KOMITeTCHUHH H HCTIOn h3yeMoie cpe):(CTBa Ol..(eHHBaHIDI 

CocTaB 3 uaTh YMeTb BJJa,neTb 

Co.n:epmauue KaK HCTIOnb30BaTb ncnono30BaTh HaBbiKaMH HCITOnb30BaHHSI 

:nan on nporpaMMHI>Ie naKeThi, nporpaMMHbie naKeThi H, nporpaMMHbiX naKeTOB H, 
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pa3pa6aT.biBaT.b HOBOe . rrpH He06XO.Z:UiMOCTM, rrpH He06XO)l.HMOCTH, 

rrporpaMMHoe pa3pa6aT.biBaT.b HOBOe pa3pa6aT.biBaT.b HOBOe 

o6ecrreqeHHe, rrporpaMMHoe rrporpaMMHoe 

He06XO)l.HMOe )].Jill o6ecneqeHHe, o6ecneqeHHe, 

o6pa60TKH HH<l_}OpMaUHH H He06XO)l.HMOe )].Jill He06XO)l.HMOe )].Jill 

ynpasrreHH5I s o6pa60TI<H MH<l_}OpMaUHH H o6pa60TI<H HH<l_}OpMaUHH H 

MexaTpOHHI>JX H yrrpasrreHH5I s yrrpasrreHH5I s 

p060TOTeXHHlfeCKHX MeXaTpOHHI>JX H MeXaTpOHHbJX H 

CHCTeMaX, a TaiOI<e )l.Jl5I MX p060TOTeXHHlfeCKHX p060TOTeXHHlfeCI<HX 

rrpoei<THposaHH5I. CHCTeMaX, a TaiOI<e )l.Jl5I HX CHCTeMaX, a Tai<)I<e ).:(Jl5I MX 

rrpoei<THposaHH5I. rrpoei<THpOBaHH5I. 

BHAhi JaHSITHH • CaMOCT05ITeJibHa5I • CaMOCT05ITerri>Ha5I • CaMOCT05ITeJibHM 

pa6oTa; pa6ora; pa6oTa; 

• Jiei<UJm; • Jiei<UHH; • Jia6oparopHbre 

• M HTepai<THBHbre • Jia6oparopHI>re pa6onr; 

rrpaKTHlfeCI<He3aH5ITM5I pa6onr; • MHTepaKTHBHI>re 

• ITpai<THlfeCI<He rrpaKTHlfeCI<He3aH5ITH5I 

3aH5ITH5I 

HcnoJJh3yeMble • KoHTporr.bHM pa6ora; • KoHTporrbHa5I pa6oTa; • OrqeT no 

cpeACTBa • Onpoc Ha 3aH5ITM5IX; • Onpoc Ha 3aH5ITM5Ix; rra6oparopHhiM pa6oraM; 

Ol(eHHBaHHH • KoHcrreKT • KoHcrrei<T • 3I<3aMeH 

CaMOITO)l.fOTOBKH; CaMOITO)l.fOTOBI<H; 

• Co6ece.n:osmme; • 0TlfeT no 

• 3K3aMeH rra6oparopHbiM pa6oraM; 

• Co6ece.n:osaHHe; 

• 3K3aMeH 

<l>OpMyrrHpOBI<a ITOI<a3aTeJieH H KpHTepHeB OI(eHHBaHH5I ,n:aHHOM KOMITeTeHUMM npHBe,n:eHa B 

ra6rrHue 10. 

Ta6JJUI.(a 10 - I10Ka3aTeJIM H KPHTePMH OI(eHMBaHM5I KOMITeTeHUHM Ha :narrax 

10 

CocTaB 

0TJIH'IHO 

(BhiCOKHH 

yposenh) 

Xopowo 
(6a30BhiH 

yposenh) 

Bna,AeTh 

3HaTI> Kai< HCITOJib30BaT.b YMeTb MCITOJib30BaTI> Brra)l.eTI> HaBbii<aMM 

nporpaMMHhie nai<eTbi, rrporpaMMHhie rrai<eTI>I M, MCITOJib3osaHH51 

pa3pa6aTI>IBaTI> HOBOe rrpH He06XO).:(HMOCTM, rrporpaMMHI>JX ITaKeTOB H, 

rrporpaMMHOe pa3pa6aTbiBaTI> HOBOe ITpH He06XO)l.HMOCTM, 

o6ecrreqeHMe, rrporpaMMHoe pa3pa6aTbiBaTb Hosoe 

Heo6xo.n:HMoe )l.JI5I o6ecneqeHMe, nporpaMMHoe 

o6pa60TI<H MH{l_)OpMaUHM M He06XO)l.HMOe ).:(Jill o6ecrreqeHHe, 

yrrpaBJieHM5I B o6pa60TKH MH<).)QpMaUHM H He06XO)l.HMOe ).:(Jl>I 

MexaTpOHHbJX H yrrpasrreHH.si B o6pa60TKH MH<l_}OpMaUHM H 

po60TOTeXHHlfeCKHX MeXaTpOHHhJX H yrrpasrreHM5I B 

CHCTeMaX, a Tai<)J<e )l.Jl.si HX p060TOTeXHHlfeCKMX MeXaTpOHHhJX H 

rrpoei<THpOBaHM.si. CHCTeMaX, a TaK>I<e ).:(Jl5I MX po60TOTeXHHlfeCKHX 

rrpoeKTHpOBaHM5I. CHCTeMaX, a Tai<)I(e )l.Jl5I MX 

rrpoeKTHposaHM.si. 

3HaT.b KaK MCITOJlb30BaTI> YMeTb MCITOJlh30BaTh 

rrporpaMMHI>Ie rrai<eT.bi, nporpaMMHbie rrai<eTI>I 

qacTHlfHO pa3pa6aTbiBaT.b He06XO)l.HMbie ).:(Jill 

HOBOe rrporpaMMHOe 06pa60TI<H MH<l_}OpMauHM 

o6ecrreqeHMe, H yrrpasrreHM5I s 

B rra.n:en HaBbJKaMH 

HCITOJlb30BaHH5I 

rrporpaMMHbiX ITaKeTOB 

H, ITpH He06XO)l.HMOCTH, 

pa3pa6aTbiBaTI> HOBOe 
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Heo6xo,nHMoe .l{JUI MeXaTpOHHbiX H nporpaMMHOe 

06pa60TKH HH¢0pMal\JHI; p060TOTexHHqeCKHX o6ecneqeHHe, 

CHCTeMax; Heo6xo,nwMoe ,nJUI 

06pa60TKH liH¢0pMaUHH 

H ynpaBJieHHH B 

MeXaTpOHHbiX H 

p060TOTeXHHqeCKHX 

CHCTeMax, a TaK>Ke .l{JUI 

HX npoeKTHpOBaHH.s!.; 

YAOBJieTsopnTe 3H8Tb OCHOBHble YMeTb o6pa6aTbtBaTb Bna.neTb HaBbiKaMH 

JlbHO onpe.neneHHSI, OT.ll.eJlbHYIO HH<jJOpMaUHIQ o6pa60TKH OT.ll.eJlbHOH 

(noporoBbiH 
HCOOJlb3YC.MblC np11 C OOMOU{blO nporpaMMHblX HH<!'>OpMaUI-IH C IIOMU~biU 
paspa6oTKe HOBOfO naKeTOB. nporpaMMHbiX naKeTOB. 

yposenb) nporpaMMHOfO 

o6ecne•teHH51. 

2.5 KoMneTeHQHH DK-5 

llK-5 Cnoco6HOCTb pa3pa6aTbrBaTb MeTO.UHKH npose.ueHHH 3KCn cpwMeHTOB H nposo,nHTb 

3KCnepHMeHTbl Ha .D,eHCTBYIOLUHX MaKeTax H 06pa3UaX MeXaTpOHHbiX H p060TOTeXIJHqeCKHX CHCTeM H HX 

llO)lCHCTeM, 06pa6aTbiBaTb pe3yJibTaTbi C llpHMeHeHHeM COBpeMeHHbiX HH¢0pMaUHOHHbiX TeXHOJIOfHH H 

TeXHHqeCI<HX cpe,nCTB • 

.IJ:na ¢opMHpOBaHH51 I<OMneTeHUHH He06XO.UHMO OCyLUeCTBHTb pH)l :nanOB. 3Tallbl <}>opMHpOBaHH5I 

KOMITCTeHUHH, npHMeH.sieMhTe "mr :nom RUJ\f-.1 ~FIHSITHH H HCllOJII:>3yeMble cpe)lCTBa Ol\eHHBaHH5I 

npe.ncTaBJieHbi s Ta6nHue 11. 

Ta6JIHQa 11 - 3Taiibl ¢opMHpOBaHHSI KOMneTeHU.HH H HCllOJib3yeMbie cpe,nCTBa OUeHHBaHHSI 

CocTaB 3naTb YMeTb BJiaAeTb 

Co.nepmaHue Kai< pa3pa6aTbiBaTb pa3pa6aTbiBaTb MeTO)lHKH HaBbJKaMH pa3pa60TKH 

:nanos MeTO)lHI<H npOBe.D,eHHH npose.neHHa MeTO)lHKH npOBe.UeHH.s! 

3I<CnepHMeHTOB H 3I<CnepHMeHTOB H 3KCnepHMeHTOB H Ha 

npOBO)].HTb 3KCnepHMeHTbl npOBO)lHTb 3I<CnepHMeHTbl )leHCTBYIQLUHX Mai<eTaX H 

Ha )leHCTByiQLUHX MaKeTaX Ha )lei1cTBylQII(HX MaKeTaX o6pa3uax MexaTpOHHbiX H 

H o6pa3uax MexarpoHHbiX H o6pa3uax MexaTpOHHbiX p060TOTeXHHqeCKHX 

H p060TOTeXHHqeCKHX H p060TOTeXHHqeCKHX CHCTeM H HX ITO)lCHCTeM, 

CHCTeM H HX llO)lCHCTeM, CHCTeM H HX llO)lCHCTeM, 06pa60TKH pe3yJibTaTbi C 

o6pa6aTbiBaTb pe3yJibTaTbi o6pa6aTbiBaTb pe3yJibTaTbi npHMeHeHHeM 

C npHMeHeHHeM C npHMeHeHHeM cospeMeHHbiX 

cospeMeHHbiX cospeMeHHbiX HHCpOpMaUHOHHbiX 

HIHPOpMaUHOHHbiX HH<}>OpMaUHOHHblX TeXHOJIOrHH H 

TeXHOJIOrHH H TeXHOJIOfHH H TeXHHqeCKHX cpe)lCTB. 

TeXHHqeCKHX cpe,nCTB. TeXHHqeCKHX Cpe)lCTB. 

Bn.Ubi 3aHHTHH • CaMOCTOHTeJibHaSI • CaMOCTOaTeJibHaa • CaMOCTOHTeJII>Haa 

pa6oTa; pa6oTa; pa6oTa; 

• Jlei<U.HH; • JleKUHH; • Jia6oparopHbie 

• HHrepaKTHBHbie • Jia6opaTOpHbie pa6oTbr; 

npaKTHqecrme 3aHaTHSI pa6oTbi; • J1HTepaKTHBHbie 

• llpai<THqeCKHe npai<TJilqeCI<He3aHSITH51 

3aH5ITH51 
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HcnoJihJyeMhie 
cpe.ucTna 
O~eHHBaHHSI 

• KoHTpOn bHM pa6oTa; 

• Onpoc Ha 3aHSJTH5IX; 

• KoHcneKT 

caMono,nroTOBim; 

• Co6ece.n:osaHHe; 

• 3K3aMeH 

• KoHTpon bHa51 pa6oTa; 

• Onpoc Ha 3aH51TH5Ix; 

• KoHcnei<T 

CaMOnO,nrOTOBKH; 

• 0T'lJeT no 

na6opaTopHbiM pa6oTaM; 

• Co6ece.n:osaHHe; 

• 3I<3aMeH 

• 0T'lJeT no 

rra6opaTOpHbiM pa6oTaM; 

• 3K3aMeH 

<l>OpMyn HpOBKa nOI<a3aTerreH: H I<pHTepHeB OIJ;eHHBaHH51 ,n:aHHOH I<OMneTeHIJ;HH npHBe,neHa. B 

Ta6nHu;e 12. 

T 6 12 IT a JIH~a - OI<a3aTeJIH H I<pHTepHH OIJ;eHHBaHH51 I<OMITeTeHIJ;HH Ha :narrax 

CocTaB 3HaTb YMeTb Bna,neTb 

0TJIH'IHO 3HaeT, I<ai< pa3pa6aTbiBaTb YMeeT pa3pa6aTbiBaTb Bna.n:eeT HaBbii<aMH 

(BbiCOKHH MeTO.UHI<H rrpose,neHHSI MeTO.UHI<H npose,neHHSI pa3pa6onm MeTO.UHKH 

yposeub) 3I<CnepHMeHTOB H 3I<CnepHMeHTOB H npose,n:eHHSI 

npOBO.UHTb 3I<CnepHMeHTbi npOBO.UHTb 3I<CnepHMeHTbl 3I<CnepHMeHTOB H Ha 

Ha ,neHCTByiOIIJ;HX Mai<eTaX Ha ,neHCTBYIOIIJ;HX Mai<eTaX ,n:eHCTByiOIIJ;HX Mai<eTaX H 

H o6pa3u;ax MexaTpOHHbiX H o6pa3IJ;ax MexaTpOHHblX o6pa3u;ax MeXaTpOHHblX H 

H p060TOTeXHH'lJeCKHX H p060TOTeXHl'I'lJeCKHX p060TOTeXHH'lJeCKHX 

CHCTeM H HX nO.UCHCTeM, CHCTeM H fiX nO.UCHCTeM, CHCTeM H HX nO.UCHCTeM, 

o6pa6aTbiBaTb pe3yJibTaTbi o6pa6aTbiBaTb pe3yrrbTaTbi o6pa6onm pe3ynbTaTbi c 

c rrpnMeHeHneM C npHMeHeHHeM rrpHMeHeHHeM 

COBpeMeHHbiX COBpeMeHHblX COBpeMeHHblX 

HH<J?OpMaiJ;HOHHbiX HH<J?OpMaiJ;HOHHbiX HH¢opMaiJ;HOHHblX 

TeXHOJIOrHH H TeXHOJIOrHH H TeXHOJIOrHH H 

TeXHH'LJeCI<HX Cpe,UCTB. TeXHH'lJeCKHX cpe,nCTB. TeXHH'lJeCI<HX cpe.UCTB. 

Xopomo 3HaeT B o6Iu;HX qepTax, YMeeT qacTH'LJHO Bna.n:eer HaBbii<aMH 

(6a30BbiH I<ai< pa3pa6aTbiBaTb pa3pa6aTbiBaTb MeTO.UHI<H pa3pa60TKHMeTO,UHKH 

yposeub) MeTO.UHKH npose,neHHSI npose.n:eHH51 rrpose.n:emui 

3KCnepHMeHTOB, 3KCnepHMeHTOB, 3I<CnepHMeHTOB, 

o6pa6aTbiBaTb pe3ynbTaTbi o6pa6aTbiBaTb pe3yJibTaTbi o6pa6oTKH pe3yrrF>raTbi c 

c npnMeHeHneM C npHMeHeHHeM npHMeHeHHeM 

cospeMeHHbiX COBpeMeHHbiX COBpeMeHHblX 

HH<J?OpMaiJ;HOHHbiX HH<})OpMaiJ;HOHHbiX HH¢0pMaiJ;HOHHbiX 

TeXHOJIOrHH H TeXHOJIOfHH H TeXHOJIOfHH H 

TeXHH'lJeCI<HX cpe,n:CTB. TeXHH'lJeCKHX cpe,UCTB. TeXHH'LJeCKHX cpe.UCTB. 

YJJ.OBJieTsopuTe 06rra.n:aeT 6a30BbiMH 06rra,n:aeT OCHOBHblMH Pa6oTaeT no.n: rrp.s~MbiM 

JlbHO 06Iu;HMH 3HaHH5IMH yMeHHSIMH npOBe,neHHSI, Ha6rrro,n:eHneM npn 

(noporoBhiH MeTO.UHKH rrpOBe,neHH51 o6pa60TKH pe3yJibTaTOB C pa3pa60TKH MeTO.UHKH 

3I<CnepHMeHTOB, npHMeHeHHeM rrpose.n:eHHSJ 
yposeub) 

o6pa6aTbiBaTb pe3yrrbTaTbi COBpeMeHHbiX 3I<CnepHMeHTOB. 

c npHMeHeHneM HH¢opMaiJ;HOHHbiX 

cospeMeHHbiX TeXHOJIOfHH H 

HH<J?OpMaiJ;HOHHbiX TeXHH'lJeCKHX cpe,UCTB. 

TeXHOJIOrHH H 

TeXHH'lJeCKHX cpe,n:CTB. 
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3 T unoBbie KOHTp OJibHbie 3a,naHH H 

.1J:mr peami3aUHJif BbiLIIerrepetJHCneHHblX 3a.D.at.J o6y"t!eHIUI lifCI10nb3Yl0TCSI' Tlifi10Bbie KOHTpOnbHbie 

3a.D.aHHSI' Hnlif lifHbie MaTepHanbi, He06XO.lJ.I1MbJe ,nn~ OUeHKiif 3HaHHH, YMeiilifH, HaBbiKOB H (11n11) OilbiTa 

,Ue.srrenbHOCTiif, xapaKTep113YIOX.U:IifX :narrbi <J?opMHpOBaHHSI' KOMileTeHUiifH B rrpouecce OCBOeHHSJ 

o6pa30BaTenbHOH rrporpaMMbi, B COCTaBe: 

3.1 T eMbi n paKTn'leCKHX 3an snuu 

1. BbmonHeHHe Tpe6osaHHH T3 K BbiXO.D.HbiM xapaKTCpHCTHKaM 11 K Harpy3KaM Ha ::meMCHTbi. 

2. IToHSITHe napaMeTpH•IecKoi'i <JyBCTBHTenbHOCTI1 BbiXO.lJ.HbiX xapaKTepHCTHK 3T K H3Menei~M ouyTpeiiiiHX 

napaMeTpos. 

3. C HcTeMHbie npHHU.Hilbi MaTeMaTH4eCKOi1 cpopMaJ1H3aU.H11 <PH3H4eCKHX n poueccos, npoTeKa10w.11x s cxeMax 11 

KOHCTpyKU.H.SIX 3T. 
4. 11Hq>opMaU.HOHHbie TexHonorHH CHHTe3a, aHM113a 11 onTHMI138LJ.I111 cxeM 11 KOHCTPYKU.HR 3T. 
5. 11HcpOpM8U.HOHHbiC TCXHOJ10fl111 HCCJ1C.ll.OB8HI1.SI pa36pOCOB napaMeTpOB 11 BbiXOJl,HbiX xapaKTepHCTI1K 3T. 
6. fiOCTpOeHHe TOilOJIOfJ11.!eCKHX MOJl,enei1 B cpopMaX 3KB11BMCHTHblX u.enej;j l1 HCHan paaneHHbi X rpacpoa. 

7. <I>yHKU.HOHanbHbie B03MO)[(HOCTH CHCTeMbi ACOHHKA 11 ee no.n.c11CTeM. 

3.2 TeMbi ,UJIH caMOCT OHTeJibHoro n 3y'leuuH 

1. TexHw<J:ecKwe cpe.ncTDa ceTenr.Ix HT. 
2. H Ht_PopMaUiifOHHhie TeXHOnOrliflif CHIITe3a, anan113a 11 011TiifMH3aUJm CXCM H KOHCTpyKUiifH 3T. 
3. Crreuwrurn3wposaHHbie naKeTbi rrporpaMMHOro rrpoeKTHpOBaHIUI .nnsr C03,UaHHsr :meKTpwieCKHX 

c.xeM, Mo.nenwpoaaHHSI HX pa6oT&I, rrpoeKTuposamisr rre'IaTHbiX rrnaT, p3.3Mememm un<J?poooii 
3neKTpH<J:eCKOH CXeMbl B ycTpOHCTBaX. 

4. CwcTeMbi HHCTpyMeHTan&HOH rro.n.nep)I(KH 3Tarros )l(lif3HeHHoro uwKna o6ueKTa. 
5. ITocne.noaaTen&HOCTb MareMaTH<J:ecKoro Mo.uenHposaHHSI <i?H3HtJeCKHX rrpoueccos 3C s 

l1lHpOpMauHOHHOH TeXHOnOrHiif. 

3.3 TeMbi K OHTpOJih H hiX pa6oT: 

I) CpaaHHTeJlbHbiH o63op OCHOBHbiX xapaKTepHCTHK pa3J111<JHbiX TI-moa cospeMeHIIbtX TeXHH'IeCKHX cpe.n.cTa. 

2) ABTOMaTH3HpoaaHHOe npoeKTHpoaaHHe aHanoroBbtX ycTpoi1CTB. AsTOM8TH3HpoaaHHOe npoeKTHposaHI1e 

U11<ppOBbiX ycTpOHCTB. 

3.4 T eMbi Jia6opaT opubiX npaKTnKy Mos: 

1. CHcTeMhi HHCTpyMeHTanhHOH no.ll..ll.ep)J<KH 3Tanos >I<113Hetmoro U.11KJla o6oei<Ta: ynpaaneHH.SI rrpoeKTHhiMH 11 

HH)I(eHepHbiMH .n.aHHhi MH (PDM), npoeKTHpOBall H.SI nporpaMMHOfO rrpO.D.YKTa (CASE), aBTOMaTl13l1pOBaHHOfO 

npoeKTHpOBaHH.SI (CAD), aBTOMaTH3Hp osaHJ-IOH TCXHOJ10fH4eCKOH IIO.ll.fOTOBKH npOH3BO.D.CTBa (CAM), 

HH)I(eHepHoro aHanH3a (CAE). 

2. 11H<l>OpMaUHOHHOe o6ecne4CHHe Cpe.D.bl rrpOeKTHpOB8HH.SI. 

3. JIIH<l>OpMalJ.HOHHa.SI MOJl,eJ1h rrpoeKTa, 6a.Jbl .D.aHHbiX (£.[0, CHCTeMbl ynpaaneHH.SI 6a.JaMH .D.aHHbiX (CYfi.[(), 

pacnpe.n.eneHHbie £.[(. 
4. 11HTepcpeiicbi, cTeKH, n p oTOKOJ1bi. ITpoMhiwneHHhte 11 nporpaMMHbie HHTepq>eViCbi. 

5. ITpHHU.HIIbi nocTpoeiiHSJ ceresbiX HHcpopMaU.HOHHbiX TexHonorHii. 

6. 11HcpOp MaU.HOHHbie CALS - TexHonorHH no.ll..ll.ep>I<I<H 3ne~<TpOHHbiX cpe.n.cTB Ha Bcex nanax )J<H3HeHHOro 

UHKJla- TeXHJ1<JCCKOf0 3aMbiCJ1a, npOeKTHpOBaHH.SI, np0113BO.ll.CTBa, npo.n.a)J<H, 3KCTinyaTaU.HH H CCpBHCHOfO 

o6cny)I(HBaHH.SI. 
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7. YnpasneHHe pa3pa6oTKoi1 np11 rpynnosoM se.n.eHHH npoeKTa. 
8. KoHsepcwn 6116nHOTeK P-CAD 200X B <!JopMaT Altium Designer. 
9. BKniOlfCHHe 6w6n11oreK B pa6olfyl0 cpe.n.y Altium Designer. 
10. flOHCK KOMnOHeHTOB B HHTerpHpOBaHHbiX 6H6nHOTCK3X. 
11. HacTpoi1Ka KOH<jmrypaUHH rpa<!JulfeCKHX peJJ.aKTopos. 
12. KoH<jmrypauiDI rpa<iJHlfecKoro pe.n.aKTopa cxeM. 
13. ITpoeKT Allium Designer. 
14. BH.D.bi npoeKToB Altium Designer. 
15. Co3.D.aHHe Hosoro npoeKTa. BKJUOlfeHue .n.oKyMeHTOB B npoeKT. 

3.5 fipuMepHhiH nepeqeHh BODpOCOB K 3K3aMeHy 

1. Onpe.neneHRe OCHOBHbTX ITOH.SITHH ,UHCI.nmnHIIbl H CB.SI3aHHbiX C HHMH TepMRHOB. 

2. Ponr:, l1H¢0pMaUHOHHbTX TeXHOJIOrHH B npoer<TRpOBaHHH Ha,Ue)I<HbTX 3T. 

3. 3Ha'4:el-me <I.>YH.UaMeHTaJibHOH H MaTeMaTR'lJ:eCKOH ITO,UTOTOBKH HI-DI<eHepa-KOHCTpyr<TOpa-

TeXHOJIOra. 

4. Tipe,UMeT, L(eJib H 3a,Ua'4:H J1.HCL(l1ITJIHHbl. 

5. Xapar<TepHCTHr<a MaTepRana .UHCUHrrnRHbi R ero cTpyi<Typa. )l{RJHeHHhiH UHI<n 3T. 

6. IIJcpapxuqecr<oe JJ;eJieHRe 3T ITO KOHCTpyKTHBHbiM H cpyHI<U.l10HaJibHbiM rrpR3HaKaM. 

7. Tipe.ncTasneHHe 3T RJIR mo6oro <I.>R3l1'4:ecr<oro npouecca B Hei1 r<ru< MeTO.D.H'4:ecr<oi1 CHCTeMbi. 

8. BXO)J.Hbl e B03,UeHCTBR.si, BHeiiiHRe <l.>ar<TOpbl l1 BbTXO,UHbie xapar<TepRCTHI<H. 

9. CHCTeMHblH ITO.UXO.U K HH<I.>opMaUROHHOH TeXHOJIOrHH npoeKTHbTX HCCJie,nosaHHH 3T. 

10. TipR3IIaKH Cl1CTeMHOfO ITO,UXO,Ua. 

11. OcHOBbi HH<I.>opMauHOHHI>IX TeXHonorHi1 CRCTeMIIoro aHanu3a 3T. 

12. CRCTeMHI>Ie npRHUHITbi MaTeMaTR'4:ecr<otl ¢opMaJIH3aUHH <I.>R3H'4:ecr<HX npoueccos, npoTer<aroi.IJ.HX 

B cxeMax H KOHCTPYKIJ.H.siX 3T. 

13. POJib MO,Ueneif B HH<I.>OpMaUROHHbTX TeXHOJIOrH.SIX npoeKTRpOBaHHH 3T. 

14. KnaccH<lmr<aumi Mo.nenei1 3T. 

15. CTpyKTypa CB513eH3aJJ;a'4: B MeTO,UOJIOfHH RH<I.>OpMaUHOHHblX TeXUOJIOfHH npoei<TRpOBaHH.SI 3T. 

16. 11Jn¢opMaU110HHbi e TeXHOJIOr11H C11HTe3a, aHaJII13a 11 OITTHMI13aL(J.II1 CXeM 11 KOHCTpyKU11H 3T. 

17.J1H<pOpMaUROHHbie TeXHOJIOrHH MCCJie)J.OBaHI151 pa36pOCOB napaMeTpOB 11 BbTXO,UHbTX 

xapai<Tep11CTMI< 3T. 

18. MaTeMaTR'4:ecime aHanorRI1 Me)I(JJ.Y <I.>R3Htiecr<MMR npoueccaMR. 

19. TiocTpoeHMe I<OMrrner<cHbiX MaTeMaTR'4:eCr<Rx Mo.nenei1 <I.>H3H'4:eCI<Mx npoueccos, npoTei<aBI.I.IMX B 

CXeMaX 11 I<OI-ICTPYKUM.SIX 3T. 

20. AIIaJII1THt·IeCI<l1e MO)J.eJIH B <I.>OpMaX HeJlMHeHHbTX Bei<TOp-q>yHI<UMH, .UM<I.><I.>epeHL(HaJibHbiX 

ypaBHeHI1H H MaTpH'4:I-IbiX CMCTeM. 

21. TIOCTpOeHMe TOITOJIOfH'lJ:eCKHX MO,Ueneif B ¢opMaX 3I<BHBaJieHTHbiX uerreif H HeHarrpasneHHbTX 

rpa¢os. 

22. l1H¢opMaUHOHHbie TexHononm B 3a.D;a'4:ax o6ecnet.IeHM.si HaJJ.e)I(HOCTH 11 r<aqecTsa arrrrapaTypbi. 

23. <I>yHKU.HOHaJibHbie B03MO)I(J-IOCTH cRcTeMbi ACOHIIJKA H ee rro.ncRcTeM. 

24. TiocneJJ;osaTenbHOCTb MaTeMaTH'lJ:ecr<oro Mo.nenRposaHu.SI <I.>M3Htlecr<ux npoueccos 3C B 

HHCpOpMal(MOHHOH TeXHOJIOrMH. 

4. MeTOAnqecKne MaTepnaJibi 

5. 
,[(mr o6ecrre'4:eHM.si npouecca o6yqeHH51 M pei.I.leHM.si 3a,nat.I o6yt.JeHH51 Hcrronb3YJOTC.SI cne,nyiOI.UMe 

MaTepManr,r: MeTOJJ;Mt·Iecr<He MaTepRaJII>I, onpe.D;enSIIOI.I.l.I1C npoueAypbi oueHMBaHHH 3HaHHif, YMeHMH, 

HaBbli<OB J1 (HJIM) OITbiTa JJ;e.SITeJibHOCTH, xapai<TepM3YIOI.UMX 3TaiTbi ¢opMHpOBaHH51 KOMITeTeHUMH, 

cornacHo n. 12 pa6ot.rei1 nporpaMMbi. 
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4.1 Ocuosuan JIHTeparypa 
1. KpyqHHMH B. B. KoMnbiOTepHbie TexHonomw B HayKe, o6pa3osaHHH 11 npoH3BO.D:CTse 3neKTpOHHOH 
TCXHMKH: Yqe6Hoe noco6He I Kpy'iHHMH B. B., TaHOBHU.KHH lO. H., XOMH'i c. n. - 2012. 
155c. [3neKTpOHHbiH pecypc] URL: https://edu.tusur.rultraining!publicationsl967; 
2. KoMnbiOTepHoie TeXIiOnorHH s HayKe 11 o6pa3osmmw: yqe6Hoe rroco6we I A. A. I13IOMOB, B. IT. 
Kou.y6HHCI<Hif; Mw~mcTepcTBO o6pa3osaHH5I 11 HayKH PoccwH:ci<oH: <l>e,n:epau.ww, ToMCI<HH 
rocy,n:apCTBeHHbiH YHHBepCMTeT CHCTeM ynpasneHH~ .H pa,n:H03JieKTpOH.HKH (TOMCK), <l>aKynbTeT 
.n:wcTaHU.HOHHoro o6yqeH.H~. - ToMeK: 3m, Ko~ITCHT, 2012. - 150 c. (14 3K3. B 6H6nHoTeKe TYCYPa). 

4.2 ,[(ODOJIHHTeJlbHaH JIHTeparypa 
1. ABTOMaT.H3aU.H~ KOHCTpyKTOpCKOfO .H TeXHOJIOfH'ieCKOfO npOeKTHpOBamt~: yqe6HOe MeTO.D:H'iCCKOe 
noco611e .n:n~ rrpose,n:eHH~ na6opaTOpHbiX pa6oT I E. <I>. :>K.Hranosa; <l>e.n:epanbHoe areHTCTBO no 
o6pa30BaHHIO, ToMCI<HH rocy,n:apcTBeHHblli YHHBepcHTeT cwcTeM ynpasneHH~ .11 pa,n:Ho3nCI<'rpOHHI<H, 
Kaq>e.n:pa KOMnhiOTepHbiX CHCTeM B ynpasneHHH 11 rrpoeKTHposaHHH. -ToMei<: TYCYP, 2007.- 182 c. : 
HJL, Ta6n. - (IJp.Hop.HTeTHbie HaU.HOHMbHbie npoeJ<Tbi. 06pa3osaHHe). - Bw6nworp.: c. 182. - 15.95 p .. 
(Konw-IeCTBO 3K3eMnn~pos s 6H6nwoTeKe TYCYPa - 30 3K3.); 
2. AOrCAD 7.0 ... 9.0. llpoeKTHposaHHe :me.K1.·poHHOif annapaTypbi 11 nelfaTHbiX nnaT : nay~IHO­
nonyrurpHM JIHTepaTypa I A. 0 . AcpaHacoeB, C. A. Ky3Heu.osa; Pe.n:. c. n. Kop~KHH-qepHSIK. - CI16.: 
HayKa 11 TexHHKa, 2001. - 448 c.: Hn. - (flpoqm). - ISBN 5-94387-013-X (4 3K3. s 6H6nHOTCKe 
TYCYPa); 
3. OcHOBbi npoeKTHposaHH~ 3neKTpOHHbiX cpe,n:cTB: yqe6Hoe noco611e: B 2 pa3,n:. I B. A. 11mowKHH; 
<l>e,n:epaJibHOe areHTCTBO no o6pa30BaHHIO, TOMCKHH rocy,n:apCTBeHJ-IbTH YJi.HBepCHTeT CHCTeM 
ynpasneHH~ .11 pa.n:wo3neKTpOHMKH, Ka¢e,n:pa I<OMnneKCHOH .Hu¢opMaUHOHHOif 6e3orraCHOCTH 
3nei<Tpmuro-BDilfHcmneJibHI>rx CHCTeM.- ToMei<: TMQnO, 2005-. PaJ,n:en 1. -ToMei<: TMQnO, 2005.-
158 c. : Mn., Ta6n. (27 31<3. s 6H6nwoTei<e TYCYPa); 
4. ITpoei<T.HposaHwe ueHTpanbHbiX .11 rrepmpepMHHF>TX ycTpotkTR :iRC:. Mwr<ponpoqeccopm.Te 3RCI.TT. A. · 
ToprOI-ICKHH, r. A. IJpaci<ypMH; TOMCKHH rocy.uapCTBeHHbiH YHI·iBepCHTeT C.HCTeM ynpasneHH~ H 
pa,n:Ho3neKTpOHMKH (ToMeK), Ka¢e,n:pa .HH¢opMaUMOHHOH 6e3onacHOCTH 3neKTpOHHO-Bhl'IHCn.HTenbHbTX 
t;ltt;Tt:M. ToMctc: TYCYP, 2006-. (20 3K3. s 6H6nHOTCKC TYCYPa). 

4.3. Y'le6uo-MeTo,n:uqecKu e noco6un u nporpaMMHOe o6ecne'lenue : 
1. AnnapaTHbie cpe,LJ;CTBa BbPiHCflHTenbHOH TCXHMI<H. flpoei<THpOBaHHC UeHTpanbHbiX .H rrepw¢ep.HHHbiX 
ycTpoH:cTs 3nei<TpOHI-IO-BI>IlfHCnHTenbHhiX CHCTeM. OpraHH3aUHSI 3Jiet<TpOHHO-BDI'iMCJIHTeni>HI>IX MaWMH 
.11 CHCTeM [3nei<TpOHHI>IH pecypc]: MeTO.UHlfeCI<He yi<aJaHH~ no BbmonHeHHIO na6opaTopHbiX pa6oT I IT. 
H. KosaneHKo; ToMCI<HH rocy,LJ;apcTseHHbiH yHHBepcHTeT CHCTeM ynpasneHH~ 11 pa,LJ;H03JICI<Tpomnm 
(ToMei<). 3neKTpOH. Tei<CTOBhie ,LJ;aH. ToMei<:, 2012. on-line, 93 c. B. u. 
http:ijedu.tusur.ru/training/publicationsl l355; 
2. KoMnhiOTepHbie TexHonorHH s HaYKe .11 npOH3BO,LJ;CTBe s o6nacnr 3neKTpOHHoi1 TeXHHKH: 
MeTO,LJ;HlfeCK.He peKoMeH.naU.HH K rrpai<T.HlfeCK.HM .11 na6opaTopHhiM 3aHSIT~M I Me,LJ;Be,LJ;es ,[(. C. - 2012. 
30 c. [3nei<TpOHHhiH pecypc] URL: https:ijedu.tusur.rultraining!publicationsl1855; 
3. KOMllhiOTepHbie TeXHOnOrHH B HayKe .H npOH3BO.UCTBe B o6naCTM 3JieKTpOHHOH TeXHHKH: IJoco6He .UflSI 
CaMOCTOSITeJibHOH pa60Tbl ,UIDI CTy,LJ;eHTOB, o6ylfaiOU(HXC.si ITO HanpasneHHIO IIO.D:fOTOBKH 222000.68 · 
«IifHioJOBaTIU<a», MarJ1CTepCI<a~ nporpaMMa «Ynpasne~me .HHHOBaUH~MH B 3JieJ<Tp01-IHOH TeXHMI<e». ,[(n~ 
Ha6opa 2012r. I Me.n:se,LJ;es ,[(. C. 2012. 33 c. [3neKTpOHHhlli pecypc] URL: 
https:ijedu. tusur .ru/training/pu blicationsl 1857. 

4.4 MaTepuaJibHO-TexuuqecKoe o6ecneqeuue AHCUIIDJIHHbi: 
,[(mr OC)'ll1.eCTBneHM~ o6pa30BaTenbHOf0 npOI.(eCCa ITO .UHCU.HllflHHe He06XO,l(HMO: ay.l(HTOpHSI, 

o6opy.n:osaHHaSI TeXHMtieCKHMH Cpe.UCTBaMH .l(fl.SI .l(CMOHCTpai.(HH neKU.MH-BM3yMH3ai.(HH; KOMnhiOTepHbrH 
I<nacc .n:n.SI npose.n:eHHSI na6opaTOpHhiX .11 caMOCTOSITenbHI>IX pa6oT. 
,[(n.SI npose.n:eHHSI nei<UMOHIII>IX 3aH.SITHH Heo6xo.n:wMo cne,LJ;yromee MynhT.HMe.n:wH:Hoe o6opy.n:osaHwe: 
1) npoeKTOp, 2) 3I<paH, 3) CTai.(HOHapHhJH I<OMnbiOTep MJIH HOyT6yi<. ,[(nsr BbiiTOJIHeHH.SI CaMOCTOSITenbHOH 
pa6oThi Heo6xo,LJ;HM I<OMnhiOTep, onepauwoHHasr cwcTeMa Windows, rrporpaMMHoe o6ecrret.IeHMe 
Microsoft Office, Boixo.u B Internet. 
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