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JIHCT COrJiaCOBaHHH 

Pa60"l!a5I rrporpaMMa COCTaBJieHa c yqeTOM Tpe6oBaHII:H <l>e.n;epaJibHOro rocy.n;apcTBeHHOro 
o6pa3oBaTeJibHoro cTaH.n;apTa BbiCIIIero o6pa3oBamui (<l>fOC BO) no HarrpaBJiemuo rro.n;roTOBKH 
(crre:u;HaJibHOCTH) 27.04.05 «l1HHOBaTHKa», yTBep)K.n;eHHoro I1pHKa30M MHHHCTepcTBa o6pa3oBaHHH H 
HayKH PoccHilcKoil <l>e.n;epa:u;tm N2 1415 oT 30.10.2014 r. 

PaccMoTpeHa H yTBep)K.n;eHa Ha 3ace.n;aHHH Kacpe.n;pbi « 08 » ceHTH6pH 2015 r., rrpoTOKOJI N2 7. 

Pa3pa6oT"LIHK 
)J;o:u;eHT Kacp Yl1 

(.liOnlKHOCTb, KaljJe,llpa) (IIO,liiiHCb) 

l1.M. HacpTLJ:HHOB 
(<I>J1.0.) 

Pa6o"Lia51 rrporpaMMa corJiacoBaHa c cpaKyJibTeToM, rrpocpHJIHPYJOIIIeil H BbmycKaiOIIIeil Kacpe.n;paMH 
HarrpaBJieHH51 IIO.lJ;rOTOBKH ( CIIeli;HaJibHOCTI!). 

)J;eKaH <l> l1T 
(Ha3BaHHe cpaKyJJbTeTa) 

3aB. rrpocpHJII!pYJOIIIell I! BbiiiYCKaiOIIIell 
Kacpe.n;po:H: Yl1 

( Ha3saHHe Kacpe.npbi) 

3KcrrepTbi: 

llo:u;eHT, K.cp.-M.H. 
(MeCTO pa60Tbl, 3aHHMaeMall ,liOmKHOCTb) 

lloueHT, K.cQ.-M.H 
(MeCTO pa60Tbl, 3aHHMaeMall ,liOmKHOCTb) 

2 

(IIO)IIIHCb) 

(1_ 

(IIO)IIIHCb) 

(IIO,liiiHCb) 

r.H. HapHMaHOBa 
(<I>.I!O.) 

r.H. HapHMaHOBa 
(<I>.I!O.) 

M.E. AHTI!III!H 
(<I>.I!O.) 

IT.H. llpo6oT 
(<I>J1.0.) 
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l.I(eJIH H 3a}J;a'IH }J;HCQHIIJIHHhl «KOMITbiOTepHbie TeXHOJIOffiM: B rrpoeKTHpOBaHJUI 3JieKTpOHHOM 

TeXHHKH» 3aKJIJOqaJOTC51 B H3yqeHHH MeTOLJ:OB KOMITbiOTepHOrO MO,n:eJIHpOBaHH51 3JieKTpOHHbiX CBOMCTB 

MaTepHaJIOB 3JieKTpOHHKH C HCI10Jib30BaHHeM COBpeMeHHbiX rrporpaMMHbiX cpe,n:CTB C lleJibiO Bbipa60TKH 

YMeHHM H naBbiKOB HX HcrroJib30BaHH51 s rrpo¢eccHOHaJibHOM ,n:eHTeJibHOCTH. 

2. MecTo J1:HCQHIIJIHHhl B cTpyKrype OOTI: 
,lJ;MCIIMITJIHHa «KOMITbiOTepHbie TeXHOJIOrMH B rrpoeKTHpOBaHHH 3JieKTpOHHOM TeXHHKH» 

El.B..IJ:B.2.2 OTHOCHTC51 K BapHaTHBHOM qacTH QQIJ LJ:MCIIMITJIHH ITO Bbi6opy ITO HarrpaBJieHMIO 27.04.05 
«J1HHOBaTHKa». 

3. Tpe6oBaHHH K peJyJihTaTaM ocBoeHHH J1:HCQHIIJIHHhi: 

I1po11eCC H3yqeHH51 LJ:MCIIMIIJIMHbl HarrpaBJieH Ha <lJopMHpOBaHHe CJie,n:yiOIIIMX KOMITeTeHIIMM: 

Ilpolf>ecCHOHaJihHhle KOMIIeTeHQHH (TIK): 

Crroco6nocTb Bbi6paTb (pa3pa6oTaTb) TexnonomiO ocymecTsneHH51 (KoMMep11HaJIH3aiiHH) 

pe3yJibTaTOB nayqnoro rrccne.n:osaHH51 (pa3pa6oTKH) (IIK-1). 
Crroco6HOCTb HaMTH (Bbi6paTb) OITTHMaJibHbie peiiieHH51 rrpH C03,n:aHHH HOBOM HayKOeMKOM 

IIpOLJ:yKIIHH C yqeTOM Tpe6oBaHHM KaqeCTBa, CTOHMOCTH, CpOKOB HCIIOJIHeHH51, KOHKypeHTOCIIOC06HOCTH 

H 3KOJIOmqecKOM 6e30ITaCHOCTH (IIK-4). 

B pe3ynbTaTe H3yqeHH51 ,n:HCIIHIIJIHHbi cTy,n:eHT ,n:OJI)KeH 

3HaTh! 

~ 3HaTb COBpeMeHHbie TeH,n:eHIIHH pa3BHTH51 HH<lJOpMaTHKH H BblqH:CJIH:TeJibHOM TeXHHKH; 

~ OCHOBHbie IIpHHIIMIIbl opraHH:3aiiMM H I10CTpOeHH51 BblqH:CJIH:TeJibHbiX MaiiiHH, CHCTeM H CeTeM, 

yqHTbiBaTb 3TH TeH,n:eHIIHH B CBOeM rrpo<lJeCCHOHaJibHOM ,n:e51TeJibHOCTH. 

yMeTh! 

~ yMeTb MCI10Jib30BaTb CTaH,n:apTHbie rraKeTbl IIpHKJiaLJ:HbiX rrporpaMM LJ:JI51 MO,n:eJIHpOBaHH51 

~ o6neKTOB M IIpOIIeCCOB, 

~ pernaTb rrpaKTrrqecKH:e 3a,n:aqrr, rrpe,n:cTaBJI51Tb TexnrrqecKH:e perneHH51 c rrcrroJib30BaHHeM cpe,n:cTB 

KOMIIbiOTepHOM rpa<lJHKH H reOMeTprrqeCKOrO MO,n:eJIHpOBaHH:51. 

BJia}J;eTh: 

COBpeMeHHbiMH rrporpaMMHbiMH cpe,n:cTBaMH IIO,n:rOTOBKH KOHCTPYKTOpCKO-

TeXHOJIOrHqecKOM LJ:OKYMeHTaiiHM; 

~ cospeMeHHbiMH rrporpaMMHO-arrrrapaTHbiMH cpe,n:cTBaMH aBTOMaTH3aiiMH pa3pa6oTKH KOHCTPYKIIHM 

H TeXHOJIOrHM rrpOH3BOLJ:CTBa 3JieKTpOHHbiX cpe,n:CTB. 

~ OCHOBHbiMH MeTOLJ:aMH, CIIOC06aMH H cpe,n:CTBaMH IIOJiyqeHH51, xpaHeHH51, rrepepa60TKH 

H:H<lJOpMaiiMH, HMeTb HaBbiKH pa60Tbl C KOMIIbiOTepOM KaK cpe,n:CTBOM yrrpaBJieHH51 HH<lJopMaiiHeM, 

pa6oTaTb C MH<lJopMaiiHeM B rJI06aJibHbiX KOMIIbiOTepHbiX CeT51X. 
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4. 06J>eM ,LJ;HCD;HllJIHHhl H BH,LJ;hl yqe6HOU pa60Thl 

06:maJI TPY.ll:OeMKOCTb .lJ:HC:UJHIJIHHhi cocTaBmreT 5 ----

Bn:.[( yqe6Holi pa6oTbi 
Bcero '!acoB 

CeMeCTPhi 

1 2 3 4 

Ay~HTOPHhle JaHJJTHSI (scero) 72 72 
B TOM 'IHCJie: - - - - -

neKIJ.HH 18 18 
na6opaTOpHbre pa60Tbl (nP) 36 36 
IlpaKTH'!eCKHe 1awmrn (II3) 18 18 
CaMOCTOHTeJihuasr pa6oTa (scero) 72 72 
Bn:.[( rrpoMe)KyTO'IHOH arrecTau.n:n: ( 3K3aMeH) 36 36 
061I{aH Ypy,noeMKOCTb 'laC 180 180 

3a'!eTI:~I>re E.Ltl!lFfHIJ.bi Tpy,noeMKOCTH 5 5 

5. Co,LJ;epmaHue ,LJ;ucu;unJIHHhi 

5.1. Pa3,LJ;eJihi ,LJ;ucu;unJIHH u BH,LJ;hi 3aHHTHii 

a M 

:i "' 
:s: ~ ~ 

:s: . 
~ 

B 
<l>opMHpyeMbie ~ ~ >:S: ~ "' . '""""' 

N~ :s: £-< i;l ~ HauMeHoBaHHe pa3.l(erra .LIHCI.\HITJIHHbi ::r 0..£-< oU 0 0 

rrlrr ~ ~ gj o..gj <'lP... 
~~ IT M KOMITeTeHI.\ilil 

"' o;:.:: ~ 

t::i "' "' 1::::: "' (.) '-' u 0.. 
0 

"' (OK, IlK, IICK) t::i M M 0.. '-

~ "' (.) 

ill 

1 Pa3.[(en 1. 06m:a11 xapaKTepn:cTn:Ka 

HH<jlOpMaiJ.HOHHblX TeXHOJIOrHH. OcHOBHbie 4 4 4 - 12 24 IIK-1, IIK-4 

IIOHHTH5!. 

2 Pa3.[(eJI 2. Cn:cTeMHbiH rro.[(XO.[( K KOMIIhJOTepHoil 

TeXHOJIOrHH B rrpOeKTiipOBaHil:Il: 3T. 3 6 2 - 10 21 IIK-1, IIK-4 

3 Pa3.[(eJI 3. OcHOBbi MaTeMaTH'!ecKoro 

MO.[(eJIH:pOBaHH5! B HH<l>OpMaiiHOHHbi X 3 10 4 - 10 27 IIK- 1, IIK-4 

TeXHOJIOrlf5!X rrpOeKTHPOBaHil:1! 3T. 

4 Pa3.[(eJI 4. MaTeMaTH'!eCKHe MO.[(eJIH 

3JieKYpH'IeCKil:X, TeiiJIOBbiX, MexaHH'!eCKn:x 4 10 4 - 20 38 IIK-1 , IIK-4 

rrpou.eccoB B cxeMax H KOHCTPYKIIH11X. 

5 Pa3.[(en 5. ABTOMaTR3IipOBaHHa1! Cll:CTeMa 

o6ecrre'!eHil:1! Ha,[(e)KHOCTH Il: Ka'IeCTBa 4 6 4 20 34 IIK-1 , IIK-4 

arrrrapaTypbr ACOHHKA. 

5.2. Co,LJ;epmaHue pa3,LJ;eJIOB ,LJ;ucu;unJIHHhl (no JieKo;HHM) 

N2 HaHMeHoBaHn:e Tpy.[(oeMKOCTb 
<l>opMn:pyeMbre 

rrlrr 
Co.[(ep)KaHHe pa3.[(eJIOB 

('lac.) 
KOMIIeTeHIIHH 

pa3.[(eJIOB 
(OK, IlK, IICK) 

Orrpe.[(eJieHn:e OCHOBHbiX IIOHHTHH .[(HCIIHIIJIIl:Hbl H 

CB5!3aHHbiX C HHMil: TepMHHOB. POJib RH<l>OpMaiiROHHbiX 

TeXHOJIOrll:H B rrpOeKTHpOBaHHH Ha.[(e)l{HhiX 3T. 

06mall 3Ha'IeHn:e <l>YH.[(aMeHTaJibHOH H MaTeMaTH'IeCKOH 

xapaKTepHCTHKa IIO.[(rOTOBKH Il:H)KeHepa-KOHCYpYKTOpa-TeXHOJIOra. 

1 HHtPOpMal.IHOHHbiX Ilpe.[(MeT, rrenh H 3a.[(a'In: .[(RCIIHIIJIRHhi. XapaKTepn:cTn:Ka 4 IIK- 1, IIK-4 
TeXHOJIOrHH. MaTepn:ana .[(Il:CIIRIIJIRHbi H ero CTPYKTypa. )l(n:3HeHHhiH 

0CHOBHhie nOHl!Tilll. 
IIHKJI 3T. llepapxH'IecKoe .[(eJieHn:e 3T ITO 

KOHCTPYKTil:BHbiM Il: <l>YHKU.HOHaJibHbiM IIpH3HaKaM. 

Ilpe.[(cTaBJieHHe 3T n:JIH JIJ06oro <l>H3H'IeCKoro rrporrecca 

B He H. KaK MeTO.[(H'IeCKOH Cll:CTeMbi. Bxo.[(Hhre 
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2 

3 

4 

5 

CHcTeMHbiH 
IIO,!I;XO,ll; K 

KOMilbiOTepHOH 
TexHonormr B 

IIpOeKTHpOBaHHH 
3T. 

OcHOBbi 
MaTeMaTW!eCKOrO 
MO,ll;enHpOBaHHll B 
HH<lJOpMai.\HOHHbiX 

TeXHOnOrHl!X 
IIpOeKTHpOBaHHl! 

3T. 

MaTeMaTHqecKHe 
MO,!I;emi 

cJneKTpHqeCKHX, 
TerrnOBbiX, 

MeXaHHqeCKHX 
IIpOl(eCCOB B 

cxeMax H 
KOHCTPYKI\Hl!X. 

ABTOMaTH3HpoBaH 
Hall CHCTeMa 
o6ecrreqeHHll 

Ha,ll;e)!(HOCTH H 
KaqeCTBa 

arrrrapaTypbi 
ACOHI1KA. 

B03,n:eiieTBIUI, BHeiiiHHe <PaKTOphl ll BhiXOJJ:Hhie 

xapaKTepHeTHKH .. 

CncTeMHhiH IIO,!I;XOJJ: K nH<PopMaiJ:HOHHoii TexHonornn 

npoeKTHhiX HeCJie,n:OBaHHH 3T. IlpH3HaKH CHCTeMHOrO 

no,n:xo,n:a. OeHOBhi nH<PopManHOHHhiX TexHonorllii 

eneTeMHoro aHaJIH3a 3T. CncTeMHhie npnHnHIIhi 

MaTeMaTnqeeKOH <PopMaJIH3aiJ;Hll 4ln3nqeeKHX 

nponeeeos, npoTeKmomnx B exeMax n KOHerpyKniDix 

3T. 

Ponh Mo,n:eneii B nH<PopManHOHHhiX TexHonoriDix 

npoeKTHposaHHH 3T. KJiacen<PnKaniDI Mo,n:eneii 3T. 
CrpyKTypa eBH3eii 3a,n:a'l B MeTo,n:onornn 

HH<!lOpMaiJ;HOHHhiX TeXHOJIOrliH IIpOeKTHpOBaHHH 3T. 

HH<PopManHOHHhie TeXHOJIOrHH CHHTe3a, aHaJIH3a li 

onTHMH3anHH exeM H KOHcrpyKnHii 3T. 

HH<PopManHOHHhie TexHonorHH Heene,n:osaHIDI 

pa36poeOB IIapaMerpOB li Bh!XOJJ:Hh!X xapaKTepHeTHK 

3T. 

MaTeMaTnqeeKHe aHanOrHH Me)K,n:y <PH3nqeeKHMH 

nponeeeaMH. IlocrpoeHHe KOMIIJieKCHhiX 

MaTeMaTnqeeKHX MOJJ:eJieH 4lH3nqeeKHX nponeeeOB, 

npoTeKasrnnx B cxeMax n KOHerpyKnHHX 3T. 
AHaJIHTnqeeKHe Mo,n:eJIH B <PopMax HeJIHHeiiHhiX 

BeKTOP-<PYHKIJ;HH, JJ:H<P<PepeHnliaJihHhiX ypaBHeHHH H 
MarpnqHbJX CliCTeM. IJOCTpOeHHe TOIIOJIOrnqeCKHX 

Mo,n:eneii B <PopMax 3KBHBaJieHTHhiX neneii H 

HeHanpaBJieHHhiX rpa<f>oB. 

HH<PopManHOHHhie TexHonorHH B 3a,n:a'!ax o6eene'!eHIDI 

Ha,IJ:e)KHOeTH H Ka'leeTBa annapaTyphi. <l>yHKIJ;liOHaJihHhie 

B03MO)KHOeTH eneTeMhi ACOHHKA n ee no,~J:cHeTeM. 

Ilocne,n:oBaTeJihHOeTh 

MOJJ:eJIHpOBaHIDI 4lH3nqeeKHX 

Im<PopManHOHHOH TeXHOJIOrliH. 

MaTeMaTnqecKoro 

nponeeeoB 3C B 

3 IIK-1, IIK-4 

3 IIK-1, IIK-4 

4 IIK-1, TIK-4 

4 IIK-1, IIK-4 

5.3. Pa3,ZJ;eJihi ,ZJ;HCIIHIIJIHHhi H Me~HCIIHIIJIHHapHhie CBH3H c o6ecrreqHsaiOIIIHMH (rrpe,ZJ;hi,ZJ;YIIIHMH) 

H ofiecrreqHBaeMhiMH (IIOCJie,ZJ;yiOIIIHMH) ,ZJ;HCIIHIIJIHHaMH 

N2 HaHMeHoBaHHe o6ecne'IHBmomnx N2 N2 pa3,!I;eJioB ,n:aHHoii ,n:HenHIIJIHHhi H3 Ta6n. 5.1, ,n:JIH KOTOphiX 

n/n (npe,n:hiJJ:Ymnx) n Heo6xo,n:HMo H3yqeHHe o6eeneqHBmomnx (npe,n:hiJJ:Ymnx) H 

o6eene'!HBaeMhiX (noene,ll;yromnx) o6eene'IHBaeMhiX (nocneJJ:YIOmnx) ,n:nenHIIJlHH 

JJ:HenHIIJIHH 

1 I 2 I 3 I 4 I 5 
IIpe,IJ,rnecTBYIOlliHe ,IJ,Hcu,unnuubi 

IIocne,IJ,yiOlliue ,l),ucu,unnuubi 

1. HayqHo-Heene,IJ,oBaTeJlhCKaH 

I I I I pa6oTa 
+ + + + + 

5.4. CoOTBeTCTBHe KOMIIeTeHIIHH, ~OpMHpyeMhiX rrpH H3yqeHHH }J;HCIIHIIJIHHhi, H BH,ZJ;OB 3aHHTHH 

Ilepeqeuh BHJJ:hi 3aiDITHii <l>opMhi KOHTPOJIH IIO BeeM BH,IJ,aM 3aiDITliH 

KOMlleTeHIJ;liH n na6 Ilp. KP/KII CPC (npuMepbz) 

IIK-1 + + + + 
TeeT, onpoe, BhiiiOJIHeHHe npaKTnqeeKHX pa6oT, oTqeT 

IIO na6opaTOpHOH pa60Te, KOHrpOJihHaH pa6oTa 

TIK-4 + + + + 
TeeT, onpoe, BhiiiOJIHeHHe npaKTnqeeKHX pa6oT, oTqeT 

IIO Jia6opaTOpHOH pa60Te, KOHTpOJihHaH pa6oTa 

n- JieKIJ;IUI, IIp- rrpaKTWieCKMe M ceMMHapcKMe 3aH51TM51, na6- na6opaTOpHbie pa60Tbi, KP/KII ­

KypcoBa51 pa6oTalrrpoeKT, CPC- caMOCT051TeJihHM pa6oTa cTy,n;eHTa 

5 
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6. MeTo.r.hl u «JlopMhl oprauu3au;uu ofiyqeuun 

TexuoJioruu HHTepaKTHBuoro o6y<Jeuuu npu pa3HhiX cl>opMax JaHHTIIH B <Jacax 

~· JleKQHH IIpaKTWieCKHe J1a6opaTopHI>re 
Bcero 

M (<Jac) 3arnmrn (<Jac) 3arnnmr ( <Jac) 

IIpe3eHTaQHH c HCIIOJib30BaHHeM 
BCIIOMOraTeJibHI>IX cpe,[J;CTB (BH,[J;eOcpHJibMbi, 4 

4 
CJiaH)l;bi) H llOCJie)zylOIQHM o6Cy)K)l;eHHeM 

IT-MeTO!l:hi 0 8 8 

Pa6oTa B KOMaH)l;e 0 6 6 

Case-study 
0 4 4 8 

(MeTO)l; KOHKpeTHI>IX CHTyaQHH) 

PerneHHe CHTyau;HOHHI>rx 3a)l;a<J 0 4 0 4 

lfToro HHTepaKTHBHI>IX 3aiDITHH 4 8 18 30 

. 7. Jla6opaTOpHbiH rrpaKTHKYM 

NQ NQ pa3AeJia HaHMeHOBaHHe na6opaTOpHI>rx pa6oT Tpy!l:O- KoMneTeHQHH OK, 
n/n )l;HCI.(HllJIHHI>I H3 eMKOCTb IlK, IICK 

Ta6n. 5. 1 ('lac.) 
' CHcTeMhi HHCTPYMeHTaJihHOH IIO,[J;,[J;ep)KKH :narroB 

)Klf3HeHHOrO QHKJia 06'beKTa: yrrpaBJieHmi npoeKTHI>IMH H 
HH)KeHepHI>IMH ,[J;aHHI>IMH (PDM), rrpoeKTHpOBaHHSI 

1. 1 rrporpaMMHoro IIpOJl:YKTa (CASE), aBTOMaTH3HpOBaHHOrO 4 IIK-1, IIK-4 
rrpoeKTHpoBaHmr (CAD), aBTOMaTH3HpOBaHHOH 
TeXHOJIOrWieCKOH llO)l;rOTOBKH rrpOH3BO)l;CTBa (CAM), 
HH)KeHepHoro aHaJIH3a (CAE). 
lfHcpOpMaQHOHHOe o6ecne<JeHHe cpe)l;bi IIpOeKTHpOBaHmi. 
lfHcpOpMaQHOHHaH MO)l;eJib rrpoeKTa, 6a3bi ,[J;aHHI>IX (Ep;), 

2. 2 CHCTeMbi ynpaBJieHmr 6a3aMH ,[J;aHHI>IX (CYE)J), 6 IIK-1, IIK-4 
pacrrpe)l;eJieHHI>Ie E~. lfHTepcpeil:cbi, CTeKH, IIpOTOKOJibi. 
IJpOMbiiiiJieHHI>Ie H nporpaMMHI>Ie HHTep<fleil:Cbi. 
IJpHHI.(HIIbi rrocrpoeHmr ceTeBhrx HHcpOpMaQHOHHI>IX 
TeXHOJIOrHH. lfHcpOpMaQHOHHI>Ie CALS - TeXHOJIOrHH 
IIOMep)KKH JJieKrpOHHI>IX cpe)l;CTB Ha Be ex JTanax 

3. 3 )Klf3HeHHOrO QHKJia - TeXHWieCKOrO 3aMhrcrra, 10 IIK-1, IIK-4 
npoeKTHpOBaHmi, IIpOH3BO)l;CTBa, IIpO)l;a)KH, JKCUJiyaTaQHH H 
cepBHCHoro o6crry)KHBaHmr. YrrpaBJieHHe pa3pa6oTKOH rrpH 
rpyllllOBOM Be,[J;eHHH npoeKTa. 
KoHBepcmr 6H6JIHOTeK P-CAD 200X B cpopMaT Altium 
Designer. BKmo<JeHHe 6H6JIHOTeK B pa6o<JyiO cpeJl:Y Altium 

4. 4 Designer. IlOHCK KOMllOHeHTOB B HHTerpHpOBaHHbiX 10 IIK-1 , IIK-4 

6H6JIHOTeKaX. Hacrpoil:Ka KOHcpHrypaQHH rpacpmecKHX 
pe)l;aKTOpOB. KoHcpHrypau;mr rpacpmecKoro pe)l;aKTopa cxeM. 

IlpoeKT Altium Designer. BH!l:hl rrpoeKTOB Altium Designer. 
5. 5 Co3)l;aHHe HOBOrO rrpoeKTa. BKJIIO<JeHHe )l;OKYMeHTOB B 6 IIK-1, IIK-4 

rrpoeKT. 
HTOrO: 36 
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8.fipaKTHqecKHC33HHTHH(CeMHHapbi) 
.N'2 .N'2 pa3.LJ:ena TeManiKa npaKTWieeKHX 3aiDITHii (eeMHHapoB) Tpy.LJ:O- KoMneTeHU:HH OK, 
rrln .LJ:Hel(HIIJIHHhi H3 eMKOeTb IlK, IICK 

Ta6JI. 5.1 (qae.) 
BbiiiOJIHeHHe TPe6oBaHHii T3 K BbiXO.LJ:HhiM xapaKTepneTHKaM 

1. 1 
H K Harpy3KaM Ha 3JieMeHTbi. IlOHJITHe napaMeTPWieeKOH 

4 IIK-1 , IIK-4 
qyBeTBHTeJibHOeTH BbiXO.LJ:HbiX xapaKTepHeTHK 3T K 
H3MeHeHIDIM BHYTPeHHHX napaMeTpOB. 
CneTeMHhre IIpHHl(HIIbi MaTeMaTWieeKOll <jlOpMaJIH3al(HH 

2. 2 <jlH3nqeeKHX npou:eeeoB, rrpoTeKaiOru;HX B exeMax H 2 IIK-1 , IIK-4 
KOHeTpyKU:WlX 3T. 
HH<jlopMaUHOHHhie TeXHOJIOrHII eiiHTe3a, aHaJIH3a If 

3. 3 
OIITIIMH3aU:IIII exeM II KOHeTpyKU:Hii 3T. HH<jlopMaU:IIOHHhre 

4 IIK-1, IIK-4 
TeXHOJIOrlflf HeeJie.LJ:OBaHml pa36poeOB napaMeTPOB If 

BhiXO.LJ:HhiX xapaKTepiieTHK 3T. 

4. 4 
IloeTpoeHIIe TOnOJIOrWieeKIIX MO.LJ:eneii B <jlopMax 

4 IIK-1, IIK-4 
3KBHBaJieHTHhiX u;enefi If HeHarrpaBJieHHhiX rpa<jlOB. 

5 5 
<l>yHKU:IIOHaJibHhre B03MO)l(HOeTII eiieTeMbi ACOHHKA II ee 

4 IIK-1 , IIK-4 
no.LJ:eiieTeM. 

HTOrO: 18 

9 c . 3MOCTOHTCJibH3H pa 6 OTa 
.N'2 .N2 pa3.LJ:ena BII.LJ:bi eaMoeTOHTeJibHoti pa6oTbi Tpy.LJ:o- KoMne- KoHTPOJib BbiiiOJIHeHIDI 
rrln .LJ:Hel(IIIIJIIIHhi (oemanU3alfU51) eMKOeTb TeHU:IIII OK pa60Tbi (Onpoc, TeeT, 

m Ta6rr. 5 .I (qae.) IlK, IICK .UOM.Ja.uam1e, 11 T . .U) 

IlO.LJ:rOTOBKa K rra6opaTOpHhiM If 

npaKTnqeeKIIM pa6oTaM. C6op Onpoe, oTqeT no 
HH<jlOpMal(lflf 0 KOMnbiOTepHbiX 

IIK-1 
rra6opaTOpHoii 

1 1 TeXHOJIOrlflf B npoeKTIIpOBaHIIlf 12 
IIK-4 

pa6oTe, BbiiiOJIHeHHe 
3JieKTPOHHOH TeXHIIKlf 3a py6e)l(H0M. npaKTWieeKOro 
CaMoeTOHTeJibHaH npopa6oTKa TeMbi: 3a.LJ:aHHJI, TeeT 
«TeXHWieeKIIe epe.LJ:eTBa eeTeBbiX JilT>>. 
Ilo.LJ:rOTOBKa K rra6opaTOpHhiM If Orrpoe, oTqeT no 
npaKTnqeeKIIM pa6omM. IloHeK eafiTOB 

IIK-1 
rra6opaTOpHoii 

2 2 opraHII3au;Hti, 3aHIIMaiOru;HXeH pa3pa6oTKoti 10 
IIK-4 

pa6oTe, BbiiiOJIHeHIIe 
KOMnbiOTepHbiX TeXHOJIOrlflf .LJ:AA npaKTWieeKoro 
npOeKTlfPOBaHHH 3JieKTpOHHOll TeXHIIKlf. 3a.LJ:aHIDI, TeeT 

Ilo.LJ:rOTOBKa K rra6opaTopHhiM If 
Orrpoe, oTqeT no 

npaKTnqeeKIIM pa6omM. Ilo.LJ:rOTOBKa K 
TeeTIIpOBaHHIO no TeMe: IIK-1 

rra6opaTopHoii 
3 3 10 pa60Te, BbiiiOJIHeHIIe 

«lfH<jlOpMal(IIOHHhie TeXHOJIOriiH eiiHTe3a, IIK-4 
npaKTWieeKoro 

aHaJIII3a If OnTIIMII3al(Hlf ex eM H 3a.LJ:aHIDI, TeeT 
KOHeTPYKU:Hii 3T>>. 
Ilo.LJ:rOTOBKa K na6opaTOpHhiM H 
npaKTnqeeKIIM pa6oTaM. CaMoeTOHTeJihHaH 
rrpopa60TKa TeMbi: «Cnel(HaJilf3HpOBaHHhie Onpoe, oTqeT no 
naKeTbi rrporpaMMHoro npOeKTIIpOBaHIDI 

IIK-1 
na6opaTOpHOH 

4 4 .LJ:JIH e03.LJ:aHIDI 3JieKTPWieeKHX exeM, 20 
IIK-4 

pa6oTe, BbiiiOJIHeHIIe 
MO.LJ:eJIHpOBaHHJI HX pa6oTbi, npaKTWieeKoro 
npoeKTIIpOBaHIDI neqaTHbiX nrraT, 3a.LJ:aHIDI, TeeT 
pa3Mell(eHIDI l(lf<jlpOBOii 3JieKTPWieeKOll 
exeMbi B yeTPoiieTBaX>>. 
Ilo.LJ:rOTOBKa K rra6opaTopHhiM If 

npaKTnqeeKIIM pa60TaM. IlO.LJ:rOTOBKa K 
Onpoe, oTqeT no 

TeeTIIpOBaHHIO no TeMe: 
rra6opaTOpHoii 

5 5 
«IlOeJie.LJ:OBaTeJibHOeTb MaTeMaTWieeKor o 

20 
IIK-1 

pa6oTe, BbiiiOJIHeHIIe 
MO.LJ:eJIIIpOBaHIDI <jlH3WieeKHX npou;eeeOB 3C IIK-4 

B IIH<jlOpMal(IIOHHOll TeXHOJIOriiii». 
rrpaKTWieeKOrO 
3a.LJ:aHIDI, TeCT 

CaMoeTOHTerrbHaH npopa60TKa TeMbi: 
«IlporpaMMIIpyeMhie rrorWieeKIIe HC>>. 

HTOrO: 72 
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TeMhi KOHTpOJihHhiX pa6oT: 

1) CpaBHiiTeJibHbiH 063op OCHOBHbiX xapaKTepHCTHK pa3JillqHbiX THIIOB COBpeMeHHbiX TeXHHqecKHX 

cpe,n:CTB. CHcTeMhi HHCTpyMeHTaJihHOH rro,n:.n:ep)l<KH :narros )l(li3HeHHoro UHKJia o6'beKTa. 

2) ABTOMaTH3HposaHHoe rrpoeKTHposaHHe aHanoroBbiX ycTpoH:cTB. ABTOMaTH3HposaHHoe 

rrpoeKTHpOBaHHe UH<PpoBbiX ycTpOHCTB. 

10. fipHMepHaH TeMaTHKa KypcOBhiX npoeKTOB (pa6oT)_ He rrpe,n:ycMOTpeHO _______ _ 
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ll.Peii:THHrOB3H CHCTeMa ,li;JIH OU:eHim ycrresaeMOCTH Cry,ll;eHTOB 

Ta6Jiuu:a 11.1 EarrrrbHbie oueHKH .r:r;rrH 3JieMeHTOB KOHTporrH. 

MaKCMMaJihHhril: 
MaKcHMaJihHhril: 

MaKCHMaJihHhiil 

3JieMeHTbi y'!e6HOH )J,eHTeJihHOCTli 
6arrn ua 1-)'10 KT 

6arrn 3a rreprroA 
6arrn 3a rreprroA Bcero 3a 

c Ha'!arra Me)I<AY 2KT rr ua ceMecTp 
ceMecrpa 

Me)l(AY 1 KT rr 2KT 
Koueu ceMecrpa 

llocemeurre 3aiDITHil 3 3 4 10 
TecTOBbiil: KOHTJ)OJih 4 4 4 12 
KourponbHhie pa6oThi ua 

12 
rrpaKTrrqeCKHX3aiDITHHX 

12 12 36 

Jia6opaTopHbre pa6oTbi 11 10 10 31 
KoMrroHeHT csoespeMeHHOCTH 4 4 3 11 
IIToro MaKCHMYM Ja nepuo)J,: 34 33 33 100 
HapacTatoUJ,HM HToroM 34 67 100 100 

Ta6Jiuu:a 11.2 ITepecqeT 6arrrros B oueHKH 3a KOHTporrbHbie Toqm 

liaJIJihl Ha )J,3TY KOHTpOJibHOH TO'IKH OueuKa 

~ 90 % oT MaKCHMaJihHOil: cyMMhi 6aJIJios ua AaTy KT 5 
OT 70% AO 89% OT MaKCHMaJihHOil: CYMMbi 6aJUios ua AaTy KT 4 
OT 60% AO 69% OT MaKCMMaJihHOil: CYMMbi 6arrnos ua AaTy KT 3 
~ 60 % oT MaKCHMaJihHOil: cyMMhi 6arrnos ua AaTy KT 2 

I 

i Ta6Jiuu:a 11.3 - ITepecqeT cyMMbi 6arrrros B Tpa.r:r;HUHOHHYJO H Me:>K.r:r;yHapo.r:r;H)'IO oueHKY 

Ou,euKa croq HTorosaSI cyMMa 6aJIJIOB, y'IHTbiBaeT ycnernuo 
OueuKa (ECTS) 

CiJ,3HHbiH 3K3aMeH 

5 ( oTJirrquo) ( 3a'ITeHo) 90- 100 A ( OTJirrquo) 

4 (xoporno) 
85-89 B ( o'!eHb xoporno) 

75-84 C (xoporno) 
(3a'!Teuo) 

70-74 

3 (YAOBJieTBOpHTeJibHO) 65-69 
D (yAosneTsoprrTeJibHO) 

(3a'!Teuo) 60-64 E (rrocpe,n:cTseuuo) 

2 (uey)J,OBJieTBOpHTeJihHO), 
Hu)l(e 60 6aJIJIOB F (ueyAOBJieTsopnTeJibHo) 

(He 3aqTeHO) 
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12. Yqe6Ho-MeTo,LJ;uqecKoe u nH<!JopMau;uoHHoe o6ecneqeHue ,LJ;ncu;unJIHHhi 
12.1 OcHOBHaH JIHTeparypa 
1. Kp~HHHH B. B. KoMnbiOTepHbie TexHorromH B HayKe, o6pa3oBaHHH H npoH3BO,LJ;CTBe 3JieKTpOHHoH: 
TexHHKH: Yqe6Hoe noco6He I Kp~HHHH B. B., TaHOBHIIKHH IO. H., XoMHq C. JI. - 2012. 155c. 
[3rreKTpOHHbiH pecypc] URL: https:lledu.tusur.rultraininglpublicationsl967; 
2. KoMnbiOTepHbie TexHorromH B HayKe H o6pa3oBaHHH: ~e6Hoe noco6He I A. A. I13IOMOB, B. IT. 
Ko11y6HHCKHH:; MHHHCTepcTBo o6pa3oBaHH51 H HayKH PoccHH:cKoH: <l>e.n;epaiiHH, ToMCKHH: 
rocy,n;apcTBeHHbiH YHHBepCHTeT CHCTeM ynpaBJieHH51 H pa,n;H03JieKTpOHHKH (TOMCK), <l>aKyJibTeT 
.n;ucTaHIIHOHHoro o6yqeHH51.- ToMeK: 3rrb KoHTeHT, 2012.- 150 c. (14 3K3. B 6H6JIHOTeKe TYCYPa). 

12.2 ,l.J;OllOJ1HHTCJ1hH3H JIHTeparypa 
1. ABTOMaTH3aiiH51 KOHCTPYKTopcKoro H TexHorrorHqecKoro npoeKTHpoBaHH51: yqe6Hoe MeTO,n;HqecKoe 
noco6He .n;AA npoBe.n;eHH51 rra6opaTopHbiX pa6oT I E. <l>. )l(HrarroBa; <l>e.n;eparrbHOe areHTCTBO no 
o6pa3oBaHHIO, ToMCKHH: rocy.n;apcTBeHHbiH yHHBepcHTeT cHcTeM ynpaBrreHH51 H pa.n;Ho3rreKTpOHHKH, 
Ka<Pe.n;pa KOMnbiOTepHbiX cHcTeM B ynpaBrreHHH H npoeKTHpoBaHHH.- ToMeK: TYCYP, 2007.- 182 c. : 
HIT., Ta6rr.- (ITpHopHTeTHbie HaiiHOHaJibHbie npoeKTbi. 06pa3oBaHHe).- EH6rrHorp.: c. 182.- 15.95 p .. 
(KorrHqecTBO 3K3eMnrr5IpOB B 6H6JIHOTeKe TYCYPa- 30 3K3.); --\-
2. ~OrCAD 7.0 ... 9.0. ITpoeKTHpoBaHHe 3rreKTpOHHOH: annapaTypbi H neqaTHbiX nrraT: Ha~Ho­
nonyAApHa51 rrHTepaTypa I A. 0. A<l>aHacbeB, C. A. Ky3HeiiOBa; Pe.n;. C. JI. Kop51KHH-llepH51K. - CIT6.: 
HayKa H TexHHKa, 2001.- 448 c.: Hrr.- (ITpo<l>H).- ISBN 5-94387-013-X (4 3K3. B 6H6rrHoTeKe </' 

TYCYPa); . 
3. OcHOBbi npoeKTHpoBaHH51 3JieKTpOHHbiX cpe,n;CTB: ~e6Hoe noco611e: B 2 pa3,n;. I B. A. I1rriOIIIKHH; 
<l>e.n;eparrbHoe areHTCTBO no o6pa3oBaHHIO, ToMCKHH rocy.n;apcTBeHHbiH yHHBepcHTeT cHcTeM 
ynpaBJieHH51 H pa,n;H03JieKTpOHHKH, Ka<Pe,n;pa KOMnrreKCHOH HH<l>OpMaiiHOHHOH 6e3onaCHOCTH 
3rreKTpOHHO-BbiqHcJIHTeJibHbiX cHcTeM. - ToMeK: TMIJ;,l:(O, 2005 - . Pa3,n;err 1. - ToMeK: TMIJ;,z::(O, 2005. -
158 c. :HIT., Ta6rr. (27 3K3. B 6H6rrHoTeKe TYCYPa); -Y 

4.ITpoeKTHpoBaHHe lleHTparrbHbiX H nepH<l>epHH:HbiX ycTpoH:cTB 3BC. MHKponpolleccopHbie 3BC/Jl A. 
ToproHCKHH, r. A. ITpacKypHH; TOMCKHH rocy.n;apCTBeHHbiH YHHBepCHTeT CHCTeM ynpaBJieHH51 H 
pa,n;H03JieKTpOHHKH (ToMeK), Ka<Pe.n;pa HH<l>opMaiiHOHHOH: 6e3onacHOCTH 3JieKTpOHHO-BbJqHCJIHTeJibHbiX 
cucTeM. - ToMeK: TYCYP, 2006 - . (20 3K3. B 6H6rrHoTeKe TYCYPa). -t 

12.3. Yqe6Ho-MeTo,LJ;uqecKue noco6uH u nporpaMMHoe o6ecneqeHue: 
1. AnnapaTHbie cpe,n;cTBa BbiqHcJIHTerrbHOH: TexHHKH. ITpoeKTHpoBaHHe lleHTparrbHbiX H nepH<l>epHHHbiX 
ycTpoH:cTB 3JieKTpOHHO-BbiqHcrrHTerrbHbiX CHCTeM. OpraHH3aiiH5l 3JieKTpOHHO-BbiqHcmuerrbHbiX MaiiiHH 
H CHCTeM [3rreKTpOHHbiH pecypc]: MeTo,n;HqecKHe yKa3aHH51 no BbrnorrHeHHIO rra6opaTopHbiX pa6oT I IT. 
B. KoBarreHKo; ToMCKHH: rocy.n;apcTBeHHbiH: yHHBepcHTeT cHcTeM ynpaBrreHH51 H pa.n;Ho3rreKTpOHHKH 
(ToMeK). 3rreKTpoH. TeKCTOBbie .n;aH. ToMeK:, 2012. on-line, 93 c. E. 11. 
http:/ /edu.tusur .ru/training/publications/1355; -1. 

2. KoMnbiOTepHbie TexHorrorHH B HayKe H npOH3BO,IJ;CTBe B o6rracTH 3JieKTpoHHOH: TeXHHKH: 
MeTo,n;HqecKHe peKoMeH,IJ;aiiHH K npaKTHqecKHM H rra6opaTOpHbiM 3aH5ITH5IM I Me,n;Be,n;eB ,n:. C. - 2012. 
30 c. [3rreKTpoHHbiH: pecypc] URL: https:lledu.tusur.ru/training/publications/1855; '"" 
3. KoMnbiOTepHbie TexHorrorHH B HayKe H npoH3BO,IJ;CTBe B o6rracTH 3JieKTpOHHoH: TexHHKH: IToco6He ,IJ;JI51 
CaMOCTOHTeJibHOH pa60Tbl ,ll;JI51 CTy,n;eHTOB, o6yqaiOIIIHXCH no HanpaBJieHHIO no,n;rOTOBKH 222000.68 
«I1HHOBaTHKa», MarHCTepcKaH nporpaMMa «YnpaBJieHHe HHHOBaiiH5IMH B 3JieKTpOHHOH TeXHHKe». ,l:(rrH 
Ha6opa 2012r. I Me,n;Be,n;eB .2J:. C. 2012. 33 c. [3rreKTpOHHbill pecypc] URL: 
https:/ I edu. tusur .ru/training/publicationsl1857 . ..-\ 

13. MaTepuaJihHO-TexHuqecKoe o6ecneqeHue ,LJ;ncu;unJIHHhi: 
.lJ:AA OCyiiieCTBJieHHH o6pa30BaTeJibHOfO npOIIeCCa no ,ll;HCIIHnJIHHe He06XO,ll;HMO: ay,n;HTOpH51, 

o6opy,n;oBaHHa51 TeXHHqecKHMH cpe,n;CTBaMH ,IJ;JI5I ,IJ;eMOHCTpaiiHH JieKIIHH-BH3YaJIH3aiiHH; KOMnbiOTepHbill 
Krracc ,n;rrH npoBe,n;eHHH rra6opaTopHbiX H caMOCT051TeJibHbiX pa6oT. 
,[(rr5I npoBe,n;eHH51 rreKIIHOHHbiX 3aHnHH: Heo6xo,n;HMO crre,n;yiOIIIee MYJibTHMe,n;HH:Hoe o6opy.n;oBaHHe: 
1) npoeKTOp, 2) 3KpaH, 3) CTaiiHOHapHbiH KOMnbiOTep HJIH HOyT6yK. .lJ:AA BbiiiOJIHeHHH CaMOCT051TeJibHOH 
pa6oTbi Heo6xo,n;HM KOMnbiOTep, onepaiiHOHHM CHcTeMa Windows, nporpaMMHoe o6ecneqeHHe 
Microsoft Office, BbiXo.n; B Internet. 
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IIPMJIO'JKEHHE 1 

Ml1Hl1CTEPCTBO 06PA30BAHIDI 11 HAYKM POCCMHCKOH <I>E.LJ,EPAIJ.Ml1 
<l>e.ZJ;epa.JibHOe rocy.ZJ;apCTBeHHOe 6IO.ZJ;)KeTHOe o6pa30BaTeJihHOe 

yqpe)K,ZJ;eHHe BbiCIIIero o6pa30BaHH51 

«TOMCKIIH rOCY;::I;APCTBEHHbiH YHIIBEPCIITET CIICTEM YIIPABJIEHIDI 
II P A;::I;II03JIEKTPOHIIKII» (TYCYP) 

YTBEP'JK.LJ,AIO 

« » ______ _ 

<I>OH)J; O:QEHOqHhiX CPE)J;CTB TIO yqEJ>HOH )J;IIC:QIITIJIIIHE 

«KOMTihiOTEPHhiE TEXHOJIOriiii B TIPOEKTIIPOBAHIIII 
3JIEKTPOHHOH TEXHIIKII» 

YpoBeHb ocHOBHoii o6pa3oBaTem>Hoii rrporpaMMbi: MarucTparypa 

HarrpasJieHIIe rro,[(rOTOBKII ( crre!IIIaJibHOCTb ): 27.04.05 «IIuuosaTnKa» 

IIpoqnmb: «YnpaBJieuue uuuosau,nHMH B 3Jieinpouuoii TexuuKe» 

<l>aKyJibTeT: <J>JIT, <J>aKyJihTeT HHHOBaQHOHHhiX TeXHOJIOrHH 

Kacpe.[(pa: YII, Ka<!le;:J;pa ynpasJieuuSI uuuosau,nBMH 
Kypc:l 
CeMecTp: 1 

Yqe6HbiH rrJiaH Ha6opa 2015 ro.[(a II rrocJie.[(yiOJJJJIX JieT 

Pa3pa6oTqiiKII: 

.ll:OI!eHT, Ka<P. YH ,[(po6oT II.H. 

3K3aMeH: 1 CeMeCTp 

ToMeK 2016 
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1. BBe)J,euue 
<l>OH)l; OIJ,eHO':IH:biX cpe.l(CTB ( <l>QC) 51BJUieTC51 IIpHJIO:>KeHHeM K pa60':IeR rrporpaMMe .l(HCIJ,HIIJIHH:bl 

(rrpaKTHKH) H rrpe.l(CTaBJI51eT C060R COBOKYIIHOCT:b KOHTpOJI:bHO-H3MepHTeJI:bH:biX MaTepHaJIOB (THIIOB:ble 

3a,l(a':IH (3a,l(aHH51) , KOHTpOJI:bH:bie pa60T:bl, TeCT:bl H .Up .) H MeTO.l(OB HX HCIIOJI:b30BaHH51, rrpe.l(Ha3Ha.qeHH:biX 

.l(JI51 ll3MepeHH51 ypOBH51 .l(OCTll)I<eHH51 CTy.l(eHTOM ycTaHOBJieHH:biX pe3yJII>TaTOB o6y':leHH51. 

<l>QC ITO .l(HCIJ,HIIJIHHe ( rrpaKTHI<e) HCIIOJII>3yeTC51 IIpH rrpoBe,l(eHHH TeKyiiJ,ero I<OHTpOJUI 

ycrresaeMOCTH H IIpOMe)l<yTO':IHOR aTTeCTaiJ,HH CTy.UeHTOB. 

Ilepe'IeHI> 3ar<perrneHHI>IX 3a .uncu,nrrnHHOR (rrpar<THI<OR) r<oMrreTeHIJ,HR rrpnse.ueH B Ta6nmxe 1. 

Ta6nuu,a 1 - Ilepe':leHI> 3ar<perrneHHI>rx 3a .uncu,nrrnHHOH r<oMrreTeHu,nn 

KO.U <l>opMynnpOBKa KOMIIeTeHIJ,HH 3Taiihl cpopMHpOBaHH51 KOMIIeTeHIJ,HR 

IIK-1 Crroco6HOCT:b BI>I6paTI> (pa3pa6oTaTI>) 3HaTb: r<ar< Bhi6paTh (pa3pa6oTaTh) 

IIK-4 

TeXHOJIOrHIO OCyiiJ,eCTBJieHH51 TeXHOJIOrHIO ocyiiJ,eCTBJieHH51 

(KOMMepU,HaJIH3aiJ,HH) pe3yJihTaTOB Hay':IHOro (KOMMepU,HaJIH3aiJ,HH) pe3yJihTaTOB 

HCCJie.l(OBaHH5I (pa3pa60TKH). Hay':IHOro HCCJie.l(OBaHH51 (pa3pa60TKH). 

YMeTb: Bhi6npan (pa3pa6oTaTh) 

TeXHOJIOrHIO ocyiiJ,eCTBJieHH51 

( KOMMepU,HaJIH3aiJ,HH) pe3yJihTaTOB 

HaylfHoro nccne.uosaHH51 (pa3pa6oTKH). 

Bna.ueTh: HaBhiKaMH pa3pa6oTKH 

TeXHOJIOrHH ocyiiJ,eCTBJieHH5I 

(KOMMepU,HaJIH3aiJ,HH) pe3yJihTaTOB 

Hay':IHOro HCCJie.l(OBaHH51 (pa3pa60TKH). 

Crroco6HOCTh HaRTH (Bhi6paTb) OIITHMaJihHhie 3H3Th: KaK HaRTH (Bhi6paTh) 

peiiieHH51 IIpH C03,l(aHHH HOBOR HayKOeMKOR 

IIpO.UYKIJ,HH C ylfeTOM Tpe6oBaHHR KalfeCTBa, 

CTOHMOCTH, CpOKOB HCIIOJIHeHH51, 

KOHKypeHTOCIIOC06HOCTH H 3KOJIOrH':IeCKOR 

6e30IIaCHOCTH. 

OIITHMaJihHhie perneHH51 IIpH C03,l(aHHH 

HOBOR Hayr<OeMKOR IIpO.UYKIJ,HH C ylfeTOM 

Tpe60BaHHR Ka':leCTBa, CTOHMOCTH, CpOKOB 

HCIIOJIHeHH5I, KOHKypeHTOCIIOC06HOCTH H 

3KOJIOrH':IeCKOR 6e30IIaCHOCTll: 

YMeTh: HaRTFl (Bhi6paTh) OIITHMaJihHhie 

perneHH51 rrpH C03.l(aHHH HOBOR 

HayKOeMKOR rrpo.nyKIJ,HH C YlJ:eTOM 

Tpe6oBaHHR Ka':leCTBa, CTOHMOCTH, CpOKOB 

HCIIOJIHeHH5I, KOHKypeHTOCIIOC06HOCTH H 

3KOJIOrH':IeCKOR 6e30IIaCHOCTH. 

Bna.ueTb: HaBhiKaMH Bhi6opa · 

OIITHMaJihHhiX perneHHR IIpH C03,l(aHHH 

HOBOR HayKOeMKOR rrpo.nyKIJ,HH C ylfeTOM 

Tpe6oBaHHR Ka':leCTBa, CTOHMOCTH, CpOKOB 

HCIIOJIHeHH5I, I<OHKypeHTOCIIOC06HOCTH H 

3KOJIOrH':IeCKOR 6e30IIaCHOCTH 

2. PeaJiu3au,uH KOMneTeuu,uu 

2.1 KoMneTeuu,uH TIK-1 

IIK-1 Crroco6HOCTh Bhi6paTh (pa3pa6oTaTh) TexHonormo ocymecTBneHH51 (KOMMepu,HaJIH3au,nn) 

pe3yJihTaTOB HaylfHoro nccne.uosaHH51 (pa3pa6oTKH). 

06IIJ,He xapaKTepHCTHKH IIOKa3aTeJieR H KpHTepneB OIJ,eHHBaHH51 I<OMIIeTeHIJ,HR Ha BCeX 3TaiiaX 

rrpnse.neHhi B Ta6nnu,e 2. 

Ta6nuu,a 2 - 06mne xapaKTepncTnr<n rroKa3aTeneR n I<pnTepnes orxeHHBaHH51 I<OMIIeTeHIXHR no JTarraM 

2 

1544



IIOK333TCJIII II 
3uaTb YMCTb BJiaLJ:CTh 

KpiiTCpiiii 

0TJIIIquo 06na.uaeT <jlaKTHqecKHMH 06rra.uaeT .UHamt30HOM KoHTporrHpyeT pa6oTy, 
(BbiCOKIIH H TeopeTHqeCKHMH npaKTHqecKHX YMeHHH, npOBO.[{HT OUeHKy, 

ypOBCHb) 3HaH.IUIMH B npe.uerrax Tpe6yeMbiX .[{J15I pa3BHTH5I COBeprneHCTByeT .[{eHCTBH5I 

H3yqaeMoll: o6rracTH c TBOpqeCKHX peiiieHHH, pa6on1 

nOHHMaH.IieM rpaHHU a6cTpampoBamm 

npHMeHHMOCTH npo6neM 

Xopomo (6a30Bhiii 3HaeT <jlaKTbl, npHHUHnbi, 06rra.uaeT .[{Hana30HOM EepeT OTBeTCTBeHHOCTb 3a 

ypOBCHb) npoueccbi, o6IUHe npaKTHqecKHX YMeHHH, 3aBeprneHHe 3a.uaq B 

noH5ITH5I B npe.uenax Tpe6yeMbiX .UIT5I perneHH5I HCCJle.[{OBaHHH, 

H3yqaeMOH o6rraCTH onpe.uerreHHbiX npo6neM B npHcnoca6rrHBaeT C;Boe 

o6rraCTHHCCJ1e.[{OBaHH5I noBe.[{eHHe K 

06CT05ITeJ1bCTBaMB 

perneHHH npo6rreM 

YLJ:OBJICTBOpiiTCJib 06na.uaeT 6a30BbiMH 06rra.uaeT OCHOBHbiMH Pa6oTaeT npH np5IMOM 

HO (noporOBbiH 06JUHMH 3HaHFI5IMH YMeHH5IMH, Tpe6yeMbiMH Ha6mo.ueHHH 

ypOBCHb) .[{J15I BbiiiOJ1HeHH5I npOCTbiX 

3a.uaq 

.IJ:n5I <}lopMHpoBaHH5I KOMneTeHUHH Heo6xo.[{HMO ocyiUeCTBHTb p5I.U :nanoB. 3Tanbi <}lopMHpoBaHH5I · 

KOMneTeHUHH, npHMeH5IeMbie .[{JI5I :noro BH.[{bl 3aH5ITHH H HCnOJib3yeMbie cpe.[{CTBa OUeHHBaHH5I 

npe.ucTaBneHbi B Ta6nHue 3. 

Ta6JIIII.l3 3 - 3Tanbi <jlopMMpOBaHH5I KOMneTeHUHH H HCnOJ1b3yeMbie cpe.[{CTBa OUeHHBaHH5I 

CocTaB 3uaTh YMeTh BJia,ll,eTh 

CoLJ:epmauiie 

3T3IIOB 

BIILJ:bl 33HHTIIH 

HciiOJih3YCMhie 

cpeLJ:CTBa 

Ol.lCHIIB3HIIH 

3uaTb: KaK 

(pa3pa6oTaTb) 

TexHorrormo 

OCyJUeCTBJ1eHH5I 

Bbi6paTb YMeTh: Bhi6HpaTb BJiaLJ:CTh: HaBbiKaMH 

(pa3pa60TbiBaTb) pa3pa60TKH TeXHOITOrHH 

TeXHOJIOrHIO 

OCyJUeCTBJ1eHH5I 

OCyiUeCTBJ1eHH5I 

( KOMMepUHaJIH3aUHH) 

( KOMMepU:HaJIH3aUHH) ( KOMMepU:HaJIH3aU:HH) pe3yiTbTaTOB HayqHoro 

pe3yJII>TaTOB 

HCCJie.[{OBaHH5I 

(pa3pa60TKH). 

HayqHoro pe3yJII>TaToB 

HCCJie.[{OBaHH5I 

(pa3pa60TKH). 

HayqHOrO HCCJ1e.[{OBaHH5I 

(pa3pa60TKH ). 

• CaMOCT05ITeJII>Ha5I 

pa6oTa; 

• JleKUMH; 

• I1HTepaKTHBHbie 

npaKTHqecJ<He3aH5ITH5I 

• KoHTporri>HM pa6oTa; 

• Onpoc Ha 3aH5ITH5IX; 

• KoHcneKT 

CaMOnO.[{rOTOBKH; 

• Co6ece.uoBaHHe; 

• 3K3aMeH 

• CaMOCT05ITerri>Ha5I 

pa6oTa; 

• JleKUHH; 

• Jia6opaTopHbie 

pa6oTI>I; 

• ITpaKTHqecKHe 

3aH5ITH5I 

• KoHTporri>Ha5I pa6oTa; 

• Onpoc Ha 3aH5ITH5Ix; 

• KoHcneKT 

CaMOnO.[{rOTOBKH; 

• 0TqeT no 

rra6opaTOpHbiM pa6oTaM; 

• Co6ece.uoBaHHe; 

• CaMOCT05ITeiTI>Ha5I 

pa6oTa; 

• Jia6opaTopHbie 

pa6oTI>I; 

• I1HTepaKTHBHbie 

npaKTHqeCKHe3aH5ITH5I 

• 0TqeT no 

rra6opaTOpHbiM pa6oTaM; 

• 3K3aMeH 
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I • 3K3aMeH 

<l>opMyJIHpOBKa IIOKa3aTeneR H KpHTepHeB o:o;eHHBaHH5I ,IJ;aHHOR KOMIIeTeH:U:HH rrpHBe,IJ;eHa B 

Ta6nH:u;e 4. 

Ta6JIHU:a 4 - I1oKa3aTemi H KPHTepHH o:u;eHHBaHH5I KOMIIeTeH:U:HH Ha :narrax 

CocTaB 3HaTb YMeTb Bna,n:eTb 

0TJIHquo 
(BhiCOKHU 
yponeuL) 

Xopomo 
(6a30BhiU 
yponeuL) 

06na,n:aeT ¢aKTH'IeCKHMH 11 06na,n:aeT 

TeopeTH'IeCKI1M11 3HaHH~MI1 npaKTI14eCKI1X 

rrpH BI>I6ope H pa3pa6oTKe BI>I6opa H 

TeXHOnorHR 

,n:11ana1oHoM Bna,IJ;eeT 

yMeHHH Bhl60pa H 

pa3pa60TK11 TeXHOnOri1R 

HaBhiKaMH 

pa3pa60TKH 

TeXHOnOri1R 

ocyiiieCTBneHH5I ocyiiieCTBneHH5I 

ocyiiieCTBneHH5I 

(KOMMep:o;HanH3a:U:HH) 

( KOMM ep:U:HMI13a:U:HH) ( KOMMep:o;HMH3a:U:11H) 

pe3ynbTaTOB 

Hccne,IJ;oBaHH5I. 

HayqHoro pe3ynnTaToB 

Hccne,IJ;oBaHH5I. 

06na,n:aeT o6rn;HMH 06na,n:aeT ,n:Mana30HOM Bna,IJ;eeT HaBhiKaMH 

3HaH~MH IIpH Bhi6ope 11 npaKTH'IeCKHX yMeHHH Bbi6opa TeXHOnOrHR 

pa3pa60TKe TeXHOnOri1R Bbi6opa TeXHOflOrHR ocyiiieCTBneHH5I 

KOMMep:U:HMI13a:U:HH KOMMep:o;Han!13a:U:H11 KOMMep:U:HMH3a:U:11H 

pe3ynbTaTOB HayqHoro pe3ynbTaTOB HayqHoro pe3ynbTaTOB HayqHoro 

HCCne,IJ;OBaHI15I. Hccne,IJ;oBaHH5I. 11CCne,IJ;OBaHH5I. 

Y.LJ:OBJieTBOpHTe 06na,n:aeT 6a30BhiMI1 06na,IJ;aeT ocHOBHhiMH Pa6oTaeT rrpH rrp5IMOM 

JlhHO o6mHMI1 3HaH~MI1 rrp11 YMeHH5IMI1, Tpe6yeMhiMH Ha6mo,IJ;eHHH rrp11 Bbi6ope 

(noporoBLiii 
Bbi6ope TeXHOnOrHR ,IJ;fl5I BbiiiOnHeHH5I rrpOCTbiX TeXHOnOrHR 

yponeuL) 
KOMMep:o;Han!13a:U:HH 3a,IJ;aq. 

HCCne,IJ;OBaHI15I. 

2.2 KoMneTeuu,HH llK-4 

ocyiiieCTBneHH5I 

KOMMep:o;HMH3a:U:HH 

pe3ynnTaToB HayqHoro 

11CCne,IJ;OBaHH5I. 

IIK-4 Crroco6HOCTb HaRTH (Bbi6paTo) orrTHManbHbie perneHH5I rrpH C03,IJ;aHHH HOBOR HayKoeMKOR 

IIpO.IJ:YK:U:HH C yqeTOM Tpe6oBaHHR KaqecTBa, CTOHMOCTH, CpOKOB HCIIOnHeHH5I, KOHKypeHTOCIIOC06HOCTH 

H 3KOnorHqeCKOR 6e30IIaCHOCTH 

,[(n5I <l_}opMHpOBaHI15I KOMIIeTeH:U:HH He06XO,IJ;HMO OCyiiieCTBHTb p5I,Il; 3TaiiOB. 3Taiibl <l_}opM11pOBaHH5I 

KOMIIeTeH:U:H11, rrpHMeH5IeMbie ,Il;fl5I :noro BH,Il;bl 3aH5ITHR 11 HCIIOflb3yeMbie cpe,IJ;CTBa O:U:eHHBaHH5I 

rrpe,IJ;cTaBneHhi B Ta6nH:u;e 5. 

Ta6JIHU:a 5 - 3Taiibl cPOPMHPOBaHH5I KOMIIeTeH:U:HH H HCIIOflb3yeMbie cpe,IJ;CTBa o:o;eHHBaHH5I 

CocTaB 3uaTh YMeTh BJia,LJ;eTh 

Co;:J:epmauHe 3uaTI.: KaK HaRTH YMeTh: HaRTH ( Bbi6paTb) BJia;:J:eTh: HaBbiKaMH 

:nanoB (Bbi6paTb) OIITHMMbHbie OIITHMMbHbie perneHH5I Bbi6opa OIITHMMbHbiX 

perneHH5I rrp11 co3,IJ;amm: rrpH C03,IJ;aHHH HOBOR peiiieHHR rrpH C03,IJ;aHHH 

HOBOR HayKoeMKOR HayKoeMKOR IIpO.IJ:YK:U:HH C HOBOR HayKOeMKOR 

IIpO.IJ:YK:U:HH c yqeTOM y"'!eTOM Tpe6oBaHHR rrpO.IJ:YK:U:H11 C yqeTOM 

Tpe60BaHHR KaqecTBa, Ka"'!eCTBa, CTOHMOCTH, Tpe6oBaHHR Ka"'!eCTBa, 

CTOHMOCTH, CpOKOB CpOKOB HCIIOnHeHH5I, CTOHMOCTH, CpOKOB 

HCIIOnHeHH5I, KOHKypeHTOCIIOC06HOCTH HCIIOnHeHH5I, 

KOHKypeHTOCIIOC06HOCTH If 3KonorH:qecKOR KOHKypeHTOCIIOC06HOCTH 

H 3KOnOrH:qeCKOR 6e30IIaCHOCTH. H 3KonorH:"'!eCKOR 

6e30IIaCHOCTH, 6e30IIaCHOCTH. 
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BH;::J;hi JamiTHH • CaMocT05ITeJII>Ha5I • CaMOCT05ITeJihHa5I • CaMOCT05ITeJII>Ha5I 

pa6oTa; pa6om; pa6om; 

• JleKIJ;HH; • JleKIJ;HH; • Jla6opaTOpHhie 

• JiiHTepaKTHBHhie • Jla6opaTopHhie pa6oTnr; 

ITpaKTI:IqecKHe3aH5ITH5I pa6oTnr; • JiiHTepaKTHBHbie 

• ITpar<THqecKHe ITpaKTHqecKHe3aH5ITH5I 

3aH5ITH5I 

HcnoJih3YeMble • KoHTponhHa5I pa6oTa; • KoHTPOJihHa5I pa6oTa; • 0TqeT ITO 

cpe;::J;CTBa • OITpoc Ha 3aH5ITH5Ix; • OITpoc Ha 3aH5ITH5Ix; rra6opaTOpHhiM pa60TaM; 

O~eHHBaHHH • KoHCITeKT • KoHciTei<T • 3K3aMeH 

CaMOITO.[{rOTOBKH; CaMOITO.[{rOTOBKH; 

• Co6ece.noBaHHe; • 0TqeT ITO 

• 3K3aMeH rra6opaTopHhiM pa6oTaM; 

• Co6ece.noBaHHe; 

• 3I<3aMeH 

<l>opMyJIHpOBKa ITOKa3aTeJieH H KpHTepi:IeB OIJ;eHHBaHH5I ,[{aHHOH KOMITeTeHIJ;HH ITpHBe.[{eHa B 

m6nHu;e 6. 

Ta6JIH~a 6 - I1oKa3aTerrH H KpHTepHH ou;eHHBaHH5I KOMITeTeHIJ;HH Ha 3TaiTax 

CocTaB 

0Tnuquo 
(BhiCOKHH 
yponeub) 

Xoporno 
(6a30BhiH 
yponeub) 

06rra)J,aeT <j:)aKTnqecKHMH n 06rra)J,aeT )J,nana30HOM 

TeopeTWieCKliMli 3HaHWIMli npaKTli'IeCKliX yMeHHM 

Bhi6opa OITTHMaJibHhiX Bhi6opa OITTHMaJihHhiX 

peiiieHJIJJ ITpH C03.[{aHHH peiiieHHH ITpH C03.[{aHHH 

HOBOH 

ITpO.[{YKU:HH 

Tpe6oBaHHH 

CTOHMOCTH, 

HayKOeMKOH HOBOH HayKoeMKOH 

C yqeTOM ITpO.[{yKIJ;HH C yqeTOM 

KaqecTBa, Tpe6oBaHHH KaqecTBa, 

CpOKOB CTOHMOCTH,CpOKOB 

HCITOJIHeHH5I, 

KOHKypeHTOCITOC06HOCTH 

HCITOJIHeHH5I, 

I<OHI<ypeHTOCITOC06HOCTH 

H 3KOJIOrHqeCKOH H 3KOJIOrHqecKOH 

6e30ITaCHOCTH. 6e30ITaCHOCTH. 

3HaeT B o6ru;Hx qepmx, 

Kai< HaRTH OITTHMaJihHhie 

peiiieHH5I ITpH C03.[{aHHH 

HOBOH HayKoeMI<OH 

ITpO.[{YKU:HH C yqeTOM 

Tpe6oBaHHH KaqecTBa, 

CTOHMOCTH, CpOKOB 

HCI10JIHeHH5I, 

KOHKypeHTOCITOC06HOCTH 

H 3KOJIOri:IqecKOH 

6e3orracHOCTH. 

YMeeT qacTI:IqHo 

Bhi6HpaTh OITTHMaJihHbie 

peiiieHHH ITpH C03.[{aHHH 

HOBOH Hayr<oeMKOH 

rrpo.[{yi<IJ;HH C yqeTOM 

Tpe6oBaHHH KaqecTBa, 

CTOHMOCTH, CpOKOB 

HCI10JIHeHH5I, 

KOHKypeHTOCITOC06HOCTH 

H 3I<OJIOri:IqecKOH 

6e30ITaCHOCTH. 

Bna,n:eTb 

Bna.neeT HaBhiKaMH 

Bbi6opa OITTHMaJihHhiX 

peiiieHHH ITpH C03.[{aHHH 

HOBOH HayKoeMKOH 

ITpO.[{YKU:HH C yqeTOM 

Tpe6oBaHHH KaqeCTBa, 

CTOHMOCTH, CpOKOB 

HCI10JIHeHH5I, 

KOHKypeHTOCITOC06HOCTH 

H 3KOJIOrHqecKOH 

6e3orracHOCTH. 

Bna.neeT OT.[{eJihHhiMH 

HaBbiKaMH Bbi6opa 

OITTHMaJihHhiX peiiieHHH 

ITpH C03.[{aHHH HOBOH 

HayKoeMKOH ITpO.[{YKU:HH C 

yqeTOM Tpe6oBaHHH 

KaqeCTBa, CTOHMOCTH, 

CpOKOB HCITOJIHeHH5I, 

I<OHKypeHTOCI10C06HOCTH 

H 3KOJIOri:IqecKOH 

6e30ITaCHOCTH. 

Y,LJ;OBJieTBopuTe 06na.naeT 6a30BhiMH 06na.naeT OCHOBHhiMH 

YMeHH5IMH, Tpe6yeMhiMH 

Pa6oTaeT ITPH ITP5IMOM 

Ha6mo.neHHH ITPH Bhr6ope JlhHO 
(noporoBhiii 

yponeub) 

06IIJ;HMH 3HaHH5IMH 

Bbi6opa OITTHMaJibHhiX 

peiiieHHH ITpH C03.[{aHHH 

HOBOH HayKOeMKOH 

rrpo.[{yKIJ;HH. 

.[{JI5I BhiiTOJIHeHH5I ITpOCThiX a OITTHMaJibHhiX peiiieHHH 

3a,[{aq. ITpH C03.[{aHHH HOBOH 

Hayr<oeMKOH ITpO.[{YKU:HH. 
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3 TnnoBhie KOHTpOJihHble 3aLJ;aHHH 

J1:JUI peaJUB3U:HH BbllllCIIepel:JIICneHHbiX 3a~a-q o6yl:JeHII5I IICIIOflb3)'IOTC5I TIIIIOBbie KOHTpOnbHbie 

3a~aHII5I IInii IIHbie MaTepiianbi, Heo6xo~IIMbie ~n5I ou:eHKII 3HaHIIH, YMeHIIH, HaBbiKOB II (IInii) OIIbiTa 

~e5ITenbHOCTII, XapaKTepii3)'IOII(IIX 3Taiibi <i_}opMIIpOBaHII5I KOMIIeTeHU:IIH B rrpou:ecce OCBOeHII5I 

o6pa30BaTenbHOH rrporpaMMbi, B COCTaBe: 

3.1 TeMhi npaKTnqecKHX 3aHHTHii: 

1. BnmonHeHIIe Tpe6osaHIIH T3 K BbiXO~HbiM xapaKTepiiCTIIKaM II K Harpy3KaM Ha 3neMeHTbi. 

2. J10H5ITIIe rrapaMeTpiil:JeCKOH l:fYBCTBIITenbHOCTII BbiXO~HbiX xapaKTepiiCTIIK 3T K II3MeHeHII5IM 

BHyTpeHHIIX rrapaMeTpOB. 

3. CIIcTeMHbie rrpiiHU:IIIIbi MaTeMaTIIl:JecKoil: <l_)opManii3aU:IIII <l_}II3IIl:JeCKIIX rrpou:eccos, rrpoTeKaiOIIJ:IIX B 

cxeMax II KOHCTPYKU:II5IX 3T. 

4. HH<l_}opMaU:IIOHHbie TexHorroriiii CIIHTe3a, aHanii3a II orrTIIMII3aU:IIII cxeM II KOHCTPyKU:IIH 3T. 

5. I1H<i_}OpMalJ,IIOHHbie TeXHOJIOriiii IICCJie~OBaHII5I pa36pOCOB rrapaMeTpOB II BbiXO~HbiX xapaKTepiiCTIIK 

3T. 

6. DocTpoeHIIe Torronoriil:feCKIIX Mo~ene:H B <l_)opMax 3KBIIBaneHTHbiX u:erre:H II HeHarrpasneHHbiX 

rpa<l_)os. 

7. <l>yHKU:IIOHanbHbie B03MO)l(HOCTII ciicTeMbi ACOHHKA II ee rro~ciicTeM. 

3.2 TeMbl LJ;JIH caMOCTOHTeJibuoro HJyqenHH 

1. TexHIIl:JeCKHe cpe~cTBa ceTeBbiX HT 

2. HH<l_}opMaU:IIOHHbie TexHonoriiii CIIHTe3a, aHanii3a II OIITIIMII3aU:IIH cxeM II KOHCTPYKU:IIH 3T 

3. Crreu:IIanii3HposaHHbie rraKeThi rrporpaMMHoro rrpoeKTIIposaHII5I ~n5I co3~aHII5I 3neKTPIIl:feCKIIx 

cxeM, Mo~ennpoBaHII5I IIX pa6oThi, rrpoeKTIIposaHII5I rrel:faTHbiX rrnaT, pa3MemeHII5I U:II<l_lposo:H 

3neKTpHl:JeCKOH CXeMbi B ycTpOHCTBaX 

4. ITocne~osaTenbHOCTb MaTeMaTIIl:JecKoro Mo~eniiposaHII5I <l_}II3IIl:feCKIIX rrpou:eccos 3C B 

IIH<i_}OpMalJ,IIOHHOH TeXHOnOriiii 

5. ITporpaMMHpyeMbie noriil:JeCKIIe HC 

3.3 TeMbi KOHTpOJihHhiX pa6oT: 

1) CpaBHHTeJihHbiH 0630p OCHOBHbiX xapaKTepHCTHK pa3JIHqHbiX THIIOB COBpeMeHHbiX TeXHHqecKHX cpe,ll,CTB. 

CncTeMbi HHCTpyMeHTaJihHOH IIO,ll,,ll,ep:)I<I<H ::narroB )I(H3HeHHoro IJ,HKJia o6neKTa. 

2) ABTOMaTH3HpoBaHHOe rrpoeKTHpoBaHHe aHanoroBhiX ycTpoti:cTB. ABTOMaTH3HpoBaHHOe rrpoeKTHpoBaHHe 

IJ,HQJpOBbiX ycTpOHCTB. 

3.4 TeMbi Jia6opaTopnhiX npaKTHKYMOB: 

1. CncTeMbi IIHCTpyMeHTanhHOil: rro~~ep)l<KII 3Tarros )KH3HeHHoro U:IIKna o6neKTa: yrrpasneHM5I 

rrpoeKTHbiMMMMH)l(eHepHbiMM ~aHHbiMM (PDM), rrpoeKTMpOBaHM5I rrporpaMMHOrO rrpo~yKTa 

(CASE), aBTOMaTM3MpOBaHHOrO rrpoeKTMpOBaHM5I (CAD), aBTOMaTM3MpOBaHHOH TeXHOnorMl:JeCKOH 

rro~rOTOBKM rrpOM3BO~CTBa (CAM), MmKeHepHoro aHanii3a (CAE). 

2. HH<l_}opMaU:MOHHoe o6ecrrel:feHMe cpe~bi rrpoeKTMposaHM5I. HH<l_}opMaU:IIOHHM Mo~errh rrpoeKTa, 6a3bi 

~aHHbiX (EJJ:), CMCTeMbi yrrpasrreHM5I 6a3aMII ~aHHbiX (CYEJJ:), pacrrpe~eneHHhie EJJ:. 

3. I1HTep<l_)eil:cbi, CTeKM, rrpoTOKOnbi. ITpoMbmmeHHbie M rrporpaMMHbie MHTep<l_}eil:cbi. 

4. I1pMHU:MIIbi rrocTpoeHM5I ceTeBbiX MH<l_}opMaU:MOHHbiX TexHorrom:H. HH<l_}opMaU:MOHHhie CALS -

TeXHOnOrMM IIO~~ep)l<KM 3JieKTpOHHbiX cpe~CTB Ha BCeX 3Tarrax )l(fi3HeHHOrO U:MKna - TeXHMl:JeCKOrO 
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3aMbiCna, rrpoeKTHpOBaHIUI, rrpOH3BO,ll;CTBa, rrpo,n;mi<H, 3KCIInyaTaUHH H 

5. cepBHCHoro o6cny)KHBaHH5I. YrrpaBneHHe pa3pa6oTKo.H rrpH rpyrrrroBOM Be,n;eHHH rrpoeKTa. 

6. KoHBepcmi 6H6nHoTeK P-CAD 200X B ¢opMaT Altium Designer. Br<mo"LieHHe 6H6nHOTeK B 

pa6o"Liyro cpe.n;y Altium Designer. IToHCK KOMIIOHeHTOB B HHTerpHpoBaHHbiX 6H6nHoTeKax. 

7. HacTpo.HKa r<omjmrypauHH rpa¢H"LieCKHX pe.n;aKTopoB. KoH¢HrypaUH5I rpa¢H"LiecKoro pe.n;ai<Topa 
ex eM. 

8. ITpoeKT Altium Designer. BH,n;bi rrpoeKTOB Altium Designer. C03,n;aHHe HOBoro rrpoeKTa. Br<moqeHHe 

,ll;OKyMeHTOB B IIpOeKT. 

3.5 IIpHMepnhiii nepeqeuh sonpocos K 3K3aMeuy 
1. Orrpe,n;eneHHe OCHOBHbiX IIOH5ITHM ,ll;HCUHIInHHbl H CB5!3aHHbiX C HHMH TepMHHOB. 

2. Ponb HH¢opMaUHOHHbiX TexHonorH.H B rrpoer<THpoBaHHH Ha,n;e)KHbiX 3T. 

3. 3Ha"LieHHe ¢yH,n;aMeHTMbHOM H MaTeMaTH"lfeCKOH IIO,ll;I'OTOBKH HH)I<eHepa-KOHCTpyKTOpa-TeXHOnora. 
4. ITpe.n;MeT, uenb H 3a,n;a"LIH ,n;HCUHIInHHbL 

5. XapaKTepHCTHKa MaTepHana ,n;HCUHIInHHbi H ero CTPYKTypa. 
6. )KH3HeHHbiH UHKn 3T. 

7. 11epapXH"lfeCKOe ,n;eneHHe 3T ITO KOHCTpyKTHBHbiM H ¢yHKUHOHMbHbiM IIpH3HaKaM. 
8. IJpe,n;cTaBneHHe 3T HnH mo6oro ¢H3H"lfeCKOI'O rrpouecca B HeM KaK MeTO,ll;H"lfeCKOH CHCTeMbi. 

•9. Bxo,n;Hbie B03,n;eiicTBH5I, BHelllHHe ¢aKTOpbi H BbiXO.D:Hbie xapaKTepHCTHKH. 

10. CHCTeMHbiM IIO,ll;XO,ll; K HH¢opMaUHOHHOH TeXHOnOI'HH rrpoeKTHbiX HCCne,n;oBaHHH 3T. 

11. f1pH3HaKH CHCTeMHOI'O IIO,ll;XO,n;a. 

12. 0CHOBbi HH¢opMaUHOHHbiX TeXHOnOI'HH CHCTeMHOI'O aHanH3a 3T. 

13. CHcTeMHbie rrpHHUHIIbi MaTeMaTH"LiecKoii ¢opManH3aUHH ¢H3H"LieCKHX rrpoueccoB, rrpoTeKaromHx B 

CXeMaX H KOHCTPYKUH5IX 3T. 
14. Ponb Mo.n;ene.H B HH¢opMaUHOHHbiX TexHonorH5IX rrpoeKTHpoBaHHH 3T. 

15. KnaccH¢HKaUH5I Mo,n;ene.H 3T. 

16. CTpyr<Typa CB5!3eM 3a,n;a-q B MeTO,n;OnOI'HH HH¢0pMaUHOHHbiX TeXHOnOI'HH rrpoeKTHpOBaHH5I 3T. 

17. 11H¢opMaUHOHHbie TeXHOnOI'HH CHHTe3a, aHMH3a H OIITHMH3aUHH CXeM H KOHCTpyKUHH 3T. 

18. 11H¢0pMaUHOHHbie TeXHOnOI'HH HCCne,n;oBaHH5I pa36pOCOB rrapaMeTpOB H BbiXO,ll;HbiX xapai<TepHCTHK 

3T. 

19. MaTeMaTH"Liecr<He aHanorHH Me)l(.n;y ¢H3H"LieCKHMH rrpoueccaMH. 

20. ITocTpoeHHe KOMrrner<CHbiX MaTeMaTH"Liecr<Hx Mo.n;ene.H ¢H3H"LieCKHX rrpoueccoB, rrpoTer<aBlllHX B 

CXeMaX H KOHCTPYKUH5IX 3T. 

21. AHanHTH"lfeCKHe MO,n;enH B ¢opMaX HenHHeMHbiX BeKTOp-¢yHKUHH, ,n;H¢¢epeHUHMbHbiX ypaBHeHHM 

H MaTpH"LIHbiX CHCTeM. 

22. IJOCTpOeHHe TOIIOnOI'H"lfeCKHX MO,n;ene.H B ¢opMaX 3KBHBaneHTHbiX uerreii H HeHarrpaBneHHbiX 

rpa¢oB. 

23. 11H¢opMaUHOHHbie TeXHOnOI'HH B 3a,n;a"LiaX o6ecrre"LieHH5I Ha,ll;e)I(HOCTH H Ka"LieCTBa arrrrapaTypbi. 

24. <l>yHKUHOHanbHbie B03MmKHOCTH CHCTeMbi ACOHYIKA H ee rro,n;cHCTeM. 

25. ITocne.n;oBaTenbHOCTb MaTeMaTH"Liecr<oro Mo.n;enHpoBaHH5I ¢H3H"LieCKHx rrpoueccoB 3C B 

HH¢0pMaUHOHHOH TeXHOnOI'HH. 

4. MeTot~,uqecKHe MaTepuaJihi 
,ll,n5I o6ecrre"LieHH5I rrpouecca o6y"LieHH5I H pellleHH5I 3a,n;a-q o6y"LieHH5I Hcrronb3YJ:OTC5I cne.n;yromHe 

MaTepHanhi: MeTo,n;H"Liecr<He MaTepHanbi, onpe.n;en5IIOIUHe rrpoue.n;ypbi oueHHBaHH5I 3HaHHii, YMeHHH, 

HaBbiKOB H (HnH) OIIbiTa ,n;e5ITenbHOCTH, xapaKTepH3YJ:OIUHX 3Taiibi ¢opMHpOBaHH5I KOMIIeTeHUHH, · 

comacHo rr. 12 pa6o"Lieii rrporpaMMbL 

4.1 OcuoBuaB JIHTeparypa 
1. Kpy"LIHHHH B. B. KoMIIbiOTepHbie TexHonorHH B Hayr<e, o6pa3oBaHHH H rrpoH3Bo,n;cTBe 3neKTpOHHOH 

TeXHHKH: Y"Lie6Hoe rroco6He I Kpy-qHHHH B. B., TaHOBHUKHH 10. H., XoMH"LI C. JI. - 2012. 155c. 
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[3rreKTpOHHhiH pecypc] URL: https:lledu. tusur.rul traininglpublicationsl967; 

2. KoMrrhiOTepHhie TexHorronm: B HayKe II o6pa3oBaHI-nr: yqe6Hoe noco6IIe I A. A. I13IOMOB, B. IT. 

Ko11y6I1HCKI1rr; MIIHIICTepcTBO o6pa3oBaHII51 II HayKII PocciiHCKorr <De,n:epaiiiiii, ToMCKIIH 

rocy,n:apcTBeHHhiH YHIIBepciiTeT CIICTeM ynpaBrreHII51 II pa,n:II03JieKTpOHIIKII (ToMeK), <DaKyrrnTeT 

LJ:IICTaHIIIIOHHoro o6y"L£eHII51. - ToMeK: 3rrh KoHTeHT, 201 2. - 150 c. (14 3K3. B 6II6JIIIOTeKe TYCYPa). 

4.2 ,lJ;ODOJIHUTeJibHaR JIHTepaTypa 
1. ABTOMaTII3aiiii51 KOHCTpyKTOpCI<OrO II TeXHOJIOrii"LfeCKOrO npoeKTI1pOBaHI151: y-qe6HOe MeTO.ll:II"LfeCKOe 
noco6IIe LJ:JI51 npoBe,n:eHII51 rra6opaTopHhiX pa6oT I E. <D. )I{IIrarroBa; <De,n:eparrhHoe areHTCTBO no 

o6pa3oBaHIIIO, ToMCI<IIH rocy,n:apcTBeHHhiH YHIIBepciiTeT CIICTeM yrrpaBJieHII51 II pa,n:II03JieKTpOHRI<II, 
Kacpe,n:pa KOMnhiOTepHhiX CIICTeM B ynpaBJieHIIIIII npoei<TIIpoBaHIIII.- ToMeK: TYCYP, 2007. - 182 c. : 

IIJI. , m6rr . - (ITpi1opi1TeTHhie HaiiiiOHaJihHhie npoeKThi. 06pa3oBaHI1e).- EI16JIIIorp.: c. 182. - 15.95 p .. 
(Korrii"LfeCTBO 3K3eMnrr51pOB B 6II6rrrroTeKe TYCYPa- 30 3K3.) ; 

2. AOrCAD 7.0 ... 9.0. ITpoeKTIIpoBaHIIe 3JieKTpOHHOH anrrapaTypni II rre"LiaTHhiX rrrraT : HayqHo­

rrorryrr51pHa51 JIIITepaTypa I A . 0. AcpaHacbeB, C. A. Ky3HeiiOBa; Pe,n:. C . JI. Kop51KIIH-llepH51K. - CIT6.: 

Hayi<a II TexHIIKa, 2001. - 448 c.: IIJI. - (ITpocpii). -ISBN 5-94387-013-X ( 4 3K3. B 6II6JIIIOTeKe 
TYCYPa); 

3. OcHOBhi rrpoeKTI1poBaHII51 3JieKTpOHHhiX cpe,n:cTB: y-qe6Hoe noco6IIe: B 2 pa3,n:. I B . A. I1rriOIIIKIIH; 

<De,n:eparrbHoe areHTCTBO rro o6pa3oBaHIIIO, ToMCKIIH rocy,n:apcTBeHHhiH YHIIBepCIITeT CIICTeM 

ynpaBJieHII51 II pa,n:II03JieKTpOHIIKII, Kacpe,n:pa KOMITJieKCHOH IIHcpopMaiiiiOHHOH 6e30IIaCHOCTII 

3Jiei<TpOHHO-Bhi"L£IICJIIITeJihHhiX CIICTeM. - ToMeK: TMIJ.,ll;O, 2005 -. Pa3,n:err 1. - ToMeK: TMIJ.,ll;O, 2005. -
158 c. : IIJI. , Ta6rr. (27 3K3. B 6II6JIIIOTeKe TYCYPa); 

4.ITpoeKTI1poBaHIIe lleHrpaJihHhiX II rrepi1cpeprrrrHhiX ycTporrcTB 3BC. MrrKponpolleccopHbie 3BCIJI. A. 
ToprOHCI<RH, r. A. ITpacKypiiH; TOMCI<RH rocy,n:apcTBeHHhiH YHRBepcrrTeT CIICTeM ynpaBJieHR51II 

pa,n:II03JieKTpOHIIKII (ToMeK), Kacpe,n:pa IIHcpopMaiiROHHorr 6e3onacHOCTR 3JieKTpOHHO-Bhi"L£rrcrrrrTeJihHhiX 

crrcTeM. - ToMeK: TYCYP, 2006- . (20 3K3. B 6rr6rriioTei<e TYCYPa). 

4.3. Yqe6Ho-MeTOIJ:uqecKue noco6uR u nporpaMMHOe o6ecneqeHue: 
1. ArrrrapaTHhie cpe,n:cTBa Bhi"LirrcrrrrTeJihHOrr TeXHIIKrr. ITpoeKTIIpoBaHrre lleHTparrbHhiX rr rrepi1cpeprrrrHhiX 

ycTporrcTB 3JieKTpOHHO-Bhi"LirrcrrrrTeJihHhiX crrcTeM. OpraHrr3aiiR51 3JieKTpoHHo-Bhi"LfiiCJirrTeJihHhiX MaiiirrH 

II CIICTeM [3rrei<TpOHHhlli pecypc] : MeTo,n:rr"LieCI<IIe yKa3aHR51 rro BhiiiOJIHeHIIIO rra6opaTopHhiX pa6oT I IT. 

H. KoBarreHKo; ToMcKrrrr rocy,n:apcTBeHHhiH YHRBepcrrTeT CIICTeM yrrpaBrreHrr51 rr pa,n:rro3JieKTpoHrrKrr 

(ToMei<). 3rreKTpoH. Tei<CTOBhie ,n:aH. ToMeK:, 2012. on-line, 93 c. E . 11. 

http:/ /edu. tusur .ru/training/publications/1355; 

2 . KoMIIhiOTepHhie TexHorrorrrrr B HayKe rr rrporr3BOLJ:CTBe B o6rracTrr 3JieKTpOHHOH TexHrrKrr: 

MeTo,n:rr-qecKrre peKoMeH.n:aiiiiR K rrpaKTrr"LiecKrrM rr rra6opaTopHhiM 3aH51TR51M I Me,n:Be,n:eB ,n:. C . - 2012. 

30 c. [3 rreKTpOHHhiH pecypc] URL: https:lledu.tusur.rul traininglpublications/1855; 

3. KoMrrhiOTepHhie TexHorroriirr B HayKe rr rrporr3BOLJ:CTBe B o6rracTrr 3JieKTpOHHOH TeXHIIKII: IToco6IIe LJ:JI51 

CaMOCT051TeJibHOH pa60Thl LJ:JI51 CTy,n:eHTOB, o6y"L£aiOIIIIIXC51 IIO HarrpaBJieHRIO IIO,n:rOTOBKR 222000.68 

«ilHHOBaTIIKa», Mar iiCTepci<a51 rrporpaMMa «YrrpaBJieHrre RHHOBaiiR51MR B 3JieKTpOHHOH TeXHRKe». ,Zl;JI51 

Ha6opa 2012r. I Me,n:Be,n:eB ,n:. C . 2012. 33 c. [3rreKTpOHHhlli pecypc] URL: 
https://edu.tusur.ru/ training/publications/ 1857. 

4.4 MaTepuaJihHO-TexHuqecKoe o6ecneqeHue IJ:HCu;unJIHHhl: 
,ll;JI5I ocyiiieCTBJieHrr51 o6pxwnaTem>noro npo11ecca no LJ:IICIIIIIIJIHHe Heo6xo,n:nMo: ay,n:nTopn51, 

o6opy,n:oBaHHa51 TeXHII"LfeCKIIMH cpe,n:CTBaMH LJ:JI51 ,n:eMOHCTpaiiiiii Jiei<IIIIH-BII3YaJII13aiiiiH; KOMIIhiOTepHbiH 

Krracc LJ:JI51 rrpoBe,n:eHII51 rra6opaTopHhiX II caMOCT051TeJihHhiX pa6oT. 

,Zl;rr51 rrpoBe,n:eHII51 rreKIIIIOHHhiX 3aH51TIIH Heo6xo,n:IIMO crre,n:yiOIIIee MYJihTIIMe,n:IIrrHoe o6opy,n:oBaHne: 

1) rrpoeKTOp, 2) 3KpaH, 3) CTaiiiiOHapHbiH KOMIIhiOTep RJIII HOyT6yK. ,ll;JI5I BhiiiOJIHeHII51 caMOCT051TeJihHOH 

pa6oThi Heo6xo,n:IIM KOMnhiOTep, orrepaiiHOHHa51 CIICTeMa Windows, rrporpaMMHoe o6ecrre"L£eHne 

Microsoft Office, Bhixo,n: B Interne 
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