MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
TeopeTnueckKue 0CHOBBI TEXHOJIOTHH Pajili03/IeKTPOHHBIX CPEACTB

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 3

Cemectp: 5

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 20 20 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 92 92 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 16 16 4yacoB
6 CamocrosiTesibHasi paboTa 52 52 4acoB
7 Bcero (6e3 3k3ameHa) 144 144 YyacoB
8 ITogroroBka u cZjaya 5K3aMeHa 36 36 YacoB
9 OO6111ast TPYyZI0EMKOCTh 180 180 YacoB

5.0 5.0 3.E

OK3ameH: 5 cemecTp
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Paccmotpena n oo0peHa Ha 3aceaHun Kadeapsl
npotokon Ne 45 ot « 17 » 5 2016 1.

Tomck 2016
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JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cmeumansHOCTH) 11.03.03 KOHCTpyWpOBaHWe U TeXHOJIOTUS 37€KTPOHHBIX CPEeZCTB, YTBEPKIEHHOIO

2015-11-12 rofa, pacCMOTpeHa U yTBepKAeHa Ha 3ace/laHuu Kadeapbl «___ »

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:

Accucrent kap. POTOM Panosnosa 1O. B.
Hotient kad. POTOM ConparkuH B. C.
3aB. kadepoit POTOM TyeB B. .

3aBeayromuii obecrieunBarolei Kad.
POTOM Tyes B. .

Pabouasi mporpaMma coriacoBaHa C (hakyIeTeToM, TIPOGUIMPYIOIel 1 BhIMyCKarollel KadenpaMu

HaripaBJ/ieHUs TT0ATrOTOBKHU (CHEL[I/IEIJ'ILHOCTI/I).

Hekan PKD O3epkuH /. B.
3aBe/lyIOIIMI BBIMTyCKaroLLeit Kad.

POTOM Tyes B. N.
OKCIIepThI:

3am. 3aB. Kadenpsl POTOM 1o YMP,
JotieHT Kad. POTOM Hecmenosa H. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
oOyueHHe CTY[JEHTOB OCHOBAaM TEOPHUM M aHajau3a 0a30BbIX TEXHOJIOTMYECKHX ITPOIIECCOB
TIPOU3BO/ICTBA 3/71eKTPOHHBIX cpeacTB (POC).

1.2. 3agauM JUCIHUILIMHBI

— - W3yuYeHWe MEeTOZIOB OMMCAHUSl TOUHOCTU M CTAOWUIBHOCTU TNapaMeTPOB TEXHOJIOTMUYEeCKUX
MpOoLIeCCOoB B Mpou3BocTBe POC;;

— - pacCMOTpeHHe TeXHOIOTHueCKHX IpobsiemM HagexHoctu POC;;

— - oOyueHMe CTYJ€HTOB METOJaM IJIAHUPOBAaHUS KCIIEPUMEHTOB U TIpHeMbl 00pabOTKU WX
pe3y/bTaToB;;

— - OCBOEHHE CTy[jeHTaMH MeTOJ0B MOJe/IMPOBaHUs TPOLIECCOB M ONTUMM3aLMA TeXHUYeCKUX
peLLleHnH. ;

2. MecTo pucomiuingeel B cTpyKrype OITIOII

OucuuniuHa «TeopeTrueckre OCHOBBI T€XHOJIOTUM PaZii03/1eKTPOHHBIX cpefcTB» (B1.B.0O/1.8)
OTHOCHUTCS K 610Ky 1 (BapyaTHUBHAas 4acTh).

[TpesmecTByrOolUMM  AUCLIMIIMHAMY,  (OPMUPYIOLMMU  Haya/lbHble 3HaHUS,  SIBJISIIOTCS
cnepyrome JUCHUIUIMHBL: Marematuka 1, Maremarvka 2, Marepuasibl U KOMIIOHEHTBI 3/IEKTPOHHBIX
cpefcTB, Pu3uka, Pusryeckue 0CHOBbI MUKPO- U HAHO3/IEKTPOHUKH, XUMUS.

[Tocnenyrommmm AUCLATVIMHAMU SBJISIIOTCS: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[potiecc u3yueHus AUCLIUIIMHBI HarlpaB/ieH Ha ()OpMUpPOBaHWe C/IeYIOLIUX KOMITeTeHLIUM:

— OIIK-7 criocoOHOCTBIO YUMTHIBATH COBPEMEHHBIE TEHEHI[UH pa3BUTHS 3/I€KTPOHUKH,
W3MEpUTe/TbHOM W BBIUYMCIUTENbHOM  TEeXHUKM, WHGOPMAlMOHHBIX  TEXHOJIOTMM B CBOeM
nipocheccroHaIbHOM /lesTeTbHOCTH;

— TIK-2 roTOBHOCTBIO TIPOBOAUTH 3KCIIEPUMEHTHI MO 3aJaHHOM MeTOJVKe, aHa/JIu3UpOBaTh
pe3y/bTaThl, COCTaB/ATh 0030PbI, OTUETHI;

B pesysnbraTte usyuyeHus JUCLUIUIMHBI CTYZEHT JOJDKeH:

— 3HaTb COBpEMEHHble METOAbl PpeLleHus 3ajad MaTeMaTHUuecKoro, (u3n4eckoro,
KOHCTPYKTOPCKOI'O Y TEXHOJIOTMYECKOT0 XapakTepa Ipy MPOeKTUPOBaHUU U U3TOTOBJIEHUM 3/1IEKTPOHHBIX
CpeJCTB.

—  YMeTb BBISIB/IATH CYIIHOCTH Mpo0JieM TpY PellleHrnH 3afiad MaTeMaTHueCKoro, Gpu3nueckoro,
KOHCTPYKTOPCKOI'O Y T€XHOJIOTMYECKOT0 XapakTepa Ipy MPOeKTUPOBaHUU U U3TOTOBJIEHUM 3/IEKTPOHHBIX
CpeJiCTB

— BJIaJleTh HaBblKamMu ()OpPMy/MpOBaTh W pelllaTh HETUIIOBbIe 3alaul BO3HUKAIOL[MEe B XO[e
ripodeccrOHaILHOM [leATe/TbHOCTH

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaB/sieT 5.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Ne Bugpl yueOHOM ZieaTeTbHOCTH 5 ceMecTp Bcero E qvauLb
1 Jlekiyun 36 36 4yacoB
2 [TpakTryeckue 3aHATHSA 36 36 yacoB
3 JlabopaTtopHbie 3aHATHS 20 20 yacoB
4 Bcero ayiuTOpHBIX 3aHATUI 92 92 4acoB
5 W3 HUX B MHTepaKTUBHOU (popme 16 16 YyacoB
6 CamocTosiTesibHas paboTa 52 52 4yacoB
7 Bcero (6e3 3k3ameHa) 144 144 4acoB
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IToaroroBka u ciaua 5K3amMeHa 36 36 JacoB
OO0r11ast TPYZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E
5. CopepxaHue AUCLHMII/IMHBI
5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BU/BI 3aHITUN
4]
% = &
O ~
2 | & - 2% &t
s ” a S g = 5
S g & = g = g =z
Ne HasBanust pa3zienoB AUCLUATIIAHBI < 5 = 5 o @ =
= g S = | g0 2 E
~ ) o o
2 = | § | REg| §¢
e, \=} =
I
O
1 | OCHOBHbIE TIOHSITUSI, OTIpe/le/IeHu s, 2 0 0 3 5 OIIK-7, IIK-2
00111as1 XapaKTepPUCTHKA U CTPYKTypa
TeXHOJIOTUYEeCKUX CUCTEM
2 | Pa3paboTka ¥ mpuMeHeHHe 8 8 8 6 30 | OIIK-7, TIK-2
TEeXHOJIOTUYeCKUX MPOoLeccoB. Brubl
TeXHOJIOTUYeCKUX TPOoLeCcCoB
3 |Opranusanus poeKTUpOBaHUs 4 0 4 5 13 | OIIK-7, [IK-2
TeXHOJIOTHYeCKUX TMPOLIeCCOB
4 | TepMuyeckue ¥ TepPMOXMMUYECKUE 8 8 4 11 31 | OIIK-7, TIK-2
TeXHOJIOTHYeCK1e MPOLieCChl
5 | XuMHueckye U 3JIeKTPOXUMUYeCcKre 8 12 4 16 40 | OIIK-7, IIK-2
TeXHOJ/IOTHYeCKH1e MPOoLieCChl
6 |IIoKpOBHBIE U MeyaTHbIe TeXHOIOT MU 6 8 0 11 25 | OIIK-7, T1IK-2
Utoro 36 36 20 52 144
5.2. Copep>xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)
CojiepskaHue pa3/enoB AUCLUIUIKH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCHATIIVH (TI0 JIEKIUSIM)
3 5 S
@)
CopepykaHue paszesioB JUCLUIUIMHBI 10 2 qi %
HasBanus pasgernos 2 &g
JIEKLIUSIM s g g
S8 g =
=Y o 2
= S
5 cemecTp

1 OcHOBHBIE TTOHSATHS, OTIPe/IeIeHUs,
0011jasi XapaKTepUCTHKA U CTPYKTypa
TEXHOJIOTHUECKUX CUCTEM

OCHOBHBIe TIOHSITHS, OTIpe/ie/IeHUsT
ECT/, ECTIIII. O611vie MpUHLUIILI
pa3paboTku u noctpoenusi ECT/I.
TexHoOMOrNYeCKre CUCTEMBI, UX
CTPYKTYypa ¥ 0COOEHHOCTH OpraHU3aLuu
no ECTIIII. Ob1ias xapakTepycTHKa
PDA kak oObeKTa Ipor3BO/CTBA.
TexHOMOrMYeCKre CUCTeMBI 1

N

OTIK-7,
TK-2
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0Cco0eHHOCTH UX opraHu3aruu. Ooras
XapaKTepPUCTUKA, CTPYKTypa U
riokasaresii 3¢heKTUBHOCTH
TeXHOJIOTUYeCKON CUCTeMbl. TeXHOIOoTUs
POC kak cioxkHas cuctema. OCHOBHBIE
napameTpsl TI1 (TOUHOCTb, HaZIE)KHOCTh,
9KOHOMHUHOCTb, IIPOU3BOAUTEILHOCTD U
Iip.). B3aMOCB$I3b TEXHUUECKOTO YPOBHS
TEXHOJIOTMUeCKUX TPOL[eCCOB U
OpraHU3alMOHHO-TeXHUUeCKOTO YPOBHS
nipou3Bo/cTBa. Knaccudukauys u
orpefiesieHUe BU/IOB TEXHOJIOTHYECKUX
TIpo1ieccoB: ¢opMa OpraHu3aluu
TeXHOJIOTUYEeCKOT0 TIPOL[ecca;
OCBOEHHOCTh MPOU3BO/ICTBOM
TeXHOJIOTUYeCKOro TIpoljecca.

HToro

2 Pa3paboTKa u MpuMeHeHue
TeXHOJIOTUYEeCKUX MPOLieccoB. Bubl
TeXHOJIOTUYEeCKUX MPOLIeCCOB

EfVHUYHBINA TEXHO/IOTHYECKWI TIPOLIeCC
(ETTI). TunoBoM TeXHOJIOTHYeCKUI
nipotiecc (TTTI). [IpuHLUITBI TUMU3ALUA
TeXHOJIOTUYeCKUX MPOLIeCCOB.
TpeboBanus k TTIII B ruiaHe
parMoHaIbHOCTH, eJUHCTBA COZleprKaHUs
Y TI0CJ1e/I0BaTe/IbHOCTH
TeXHOJIOTUYEeCKUX orepanyi. Turosou
TNepCrieKTUBHBIN U pabounii
TeXHOJIOThYeCcKre nporeccel. ['pynmnoson
TexHosnornueckuu npoyecc (I'TTI),
TIPUHLIUI IPYNIUPOBAHUS ITPeIMEeTOB
TMPOKM3BO/CTBA C yUeTOM OCHOBHBIX
(akKTOpOB OpraHu3aly POM3BO/CTBA.
['pynnupoBaHue rnpesMeToB
TIPOM3BO/CTBA HA OCHOBE MX
K/1acCU(UKaLMU U pe3y/IbTaToB
KOMITJIEKCHOTO aHanu3a. KomruiekcHoe
n3zienie, Kak ocHoBa pa3paborku I'TIT u
BbIOOpa 00LMX CPe/iCTB
TeXHOJIOTUYECKOTO OCHALL[eHUSI.
TpebGoBaHMs K KOMITZIEKCHOMY W3[€JTHIO.
['pyriroBoii mepcrieKTHBHBIN 1 pabounii
TeXHO/IOruecKre mpotiecchl. TpeboBanust
K pa3pabarbiBaeMbIM TeXHOJIOTHYeCKUM
niporieccaM. Buzbl nucxogHomn
“H(OopMaLuIo /17151 pa3paboTKu
TeXHOJIOTUYeCKUX MPOLeCCOB. JTarbl
pa3pabOTKU TeXHOJIOTHuUe CKUX
TIPOLIeCCOB: aHa/IN3 UCXOJHBIX JaHHBIX
Juist paspabotku TIIT; Knaccudpukanys u
TpyIIMpOBaHre 00BEKTOB TIPOM3BO/ICTBA;
KO/TMUeCTBeHHasl OLleHKa rpyni 06beKToB
TNIPOM3BOACTBA; aHA/IU3 TUITOBBIX
Tipe/icTaBUTesel; BBIOOD [1eMCTBYIOLIEro
TTTII, I'TTI unu ETII; cocTaBieHue

OTIK-7,
TK-2
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TeXHOJIOTUYeCKOr0 MaplipyTa.
[IpumeHeHNe HayYHO-TeXHUYECKON
nokymenTauuu (HT/]) va TTII B
3aBUCUMOCTH OT 3a/,a4 TEXHOJIOTMYeCKON
NOATOTOBKM Npou3BogcTBa. Crienuduka
nipuMeHenus TTII u I'TTL.

HToro

3 Opranusanys poeKTUPOBaHUS
TeXHOJIOTMYeCKUX MPOLieCCoB

Opranu3arysi TeXHOJIOTHYeCKOr0
TIPOEKTHPOBAHUS Ha OCHOBE THUIIOBOM
TexXHO/I0TMK. OCHOBHBIE 3a/1a4H,
peliaeMble Ha 3Tarax NpOeKTUPOBaHUs
e/IMHUYHBIX, FPYMIOBbIX U TUMIOBBIX
TeXHOJIOTUYeCKUX MnporeccoB. OCHOBHbIE
3a/lauy, pellaeMble Ha Tarnax
NIPOEKTHPOBAHUS NePCITeKTUBHBIX
TeXHOJIOTUYEeCKUX MpoLieccoB. TexHUKo-
5KOHOMU-YeCKHU YPOBEHb
MepCreKTUBHbBIX TEXHOIOTMUeCKUX
riporieccos. IlepcrieKTUBHbIE
TeXHOJIOTMYeCKre IIPOLeCChbl Kak
OCHOBHOI MCTOYHUK MH(OpPMaLIMU MIpU
MepCreKTUBHOM MJIaHMPOBaHWU Pa3BUTUS
TIPOM3BO/CTBA.

HNToro

OTIK-7,
TK-2

4 TepMI/IHECKI/Ie " TeEpPMOXHUMHUUECKHE
TEXHOJIOTnYeCKHe IMPOoLeCChl

@DU3UKO-TeXHOIOTMUeCKHe OCHOBbI
TEOPUHU 3JIeKTPUUYEeCKUX COeZJMHEeHUN U
c6opku. Knaccudukaiysi MeTozoB
TO/TyYeHHs1 3/IeKTPUYeCKUX COeMHeHUH,
VX XapaKTepUCTHUKU U TeXHUYeCKue
TpeboBaHus K KauecTBy. PU3MKO-
TeXHOJIOTMYeCKHe OCHOBBI MakKU.
B3anMOoCBs3b KOHCTPYKLIMYM HastHbIX
COeIMHEeHUH 1 PeXXUMOB TIaliKu. Bribop
npuroes. ['pymnoBble MeTO/bI MakKU, UX
CYLLIHOCTb U CpaBHUTE/IbHbIE
XapaKTepUCTUKU: Tlalika OIMHOYHOU
(zBOMHOW) Bo/IHOM npunos, naka MK
W3JTyueHueM, ralika B apora3oBou
cpene. OnTUMHU3ALMS PEXKUMOB MalKu
METO/IOM IUIaHUPOBAHUS SKCIIePUMeHTa.
ObopynoBaHue, 0CHAaCTKa, MeXaHU3aLlys
Y aBTOMaTH3aliys IpOoLleCCoB MakKH.
[TyTy noBbIlLIeHNS MT0Ka3aTesel KauecTBa
nasiHbIX coeuHeHui.CBapKa,
¢dusnyeckoe cofeprkaHre MpoLeccoB
CBapKH, UX TEXHOJIOTUYeCKHe
XapaKTepUCTUKUA U BO3MOKHOCTH.
Mertozp! (hOpMHPOBaHUS CBapHBIX
COeZIMHeHUM KBa3UCILIaB/IeHUeM:
TepPMOKOMITIPeCCHOHHas CBapKa,
yAbTPa3ByKOBasi CBapKa, CBapkKa
pacler/ieHHbIM 3/1eKTPO/OM.

OITK-7,
TIK-2
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OrnTuMu3aIs TeXHOIOTHYeCKUX
PEXXUMOB 10 KaUeCTBY COeMHEHUHN.
Ob6opyznoBaHue, 0CHACTKa, MeXaHW3aLUsI
Y aBTOMaTHM3aLusi MpoLeCCOB CBAPKH.

Ntoro
5 Xumuueckue U seKTpoxumuueckre | CriocoObl akTUBUPOBaHUSI JU3/IEKTPUKOB. 8 OIIK-7,
TEeXHOJIOrMyeCKye MpoLeCChl ®U3UKO-XUMHYEeCKHe 3aKOHOMEePHOCTH [1K-2

aKTMBMPOBaHUS TTIOBEPXHOCTH
[M3/1eKTPUUeCKUX MaTepuasioB repes
MeTasiM3auyend. MexaHu3m MpoLieccoB
aKTUBUPOBAHUS /IN3/IEKTPUKOB B
TeXHOJIOTUM XUMUUEeCKOW MeTasl/Ii3aLyu.
[TpsiMasi MeTa//IM3aLUsl JU3/IeKTPHKOB.
OneKTpoXUMUYeCcKre NpoLecchl
OCaKJeHHs IPOBOASALMX TTOKPBITHI.
ONeKTpOXUMUYeCKHe U XMMHUUeCKHe
TMIPOLIeCChI TPaB/IeHUs] MeTaJl/IOB.
TpaBneHue MoMMepHbIX MaTeprasioB

Htoro 8
6 ITOKpOBHBIE U TTeYaTHbIE [TprMeHeHusI POLeCCOB TToUrpadun 6 OI1K-7,
TeXHOJIOTHUH [JI U3TOTOBJIEHUS 3/IEKTPOHHBIX I1K-2

yCTpOUCTB. TexHo/Orus TIeuaTu
3JIEKTPOHHBIX KOMIIOHEHTOB. CTpyiiHast
revatb. TpadapeTHast meuaTh.
Hanonutorpacdus. Matepuasbl neuaTHOM
3/1eKTpOHMKU. Heopranuueckue
Marepuasbl. OpraHuueckue
Marepuasibl. OcHoBHBIe TT1 3a1UThI
NPUOOPOB U YCTPOMCTB OT BHELITHUX
BO3/1eliCTBUI: MPOITUTKA, 3a/IMBKa,
ob6BonakuBaHue. [IpuMeHsiemMbie
MaTepuasbl U UX TEXHOJOTNYeCKre
CBoOMCTBa. Maremaruueckoe
Mo/lelTMpOBaHKe TMPOL[eCCOB
BJIar03allUThl. AHA/IU3 BIAUSTHUS
TeXHOJIOTUYECKUX (PaKTOPOB MPU
BJIaro3alliiTe Ha TOYHOCThb U KaueCTBO
(byHKLMOHMPOBaHUS COOPOYHBIX eJUHMLI.
TexHonornueckoe 060opyn0BaHUe,
KOHTpOJIb KayecTsa. [Iytu
COBEPILIEHCTBOBAHUS B/Iaro3aluTHbIX
pabort. ['epMeTH3aliyst TpruOOPOB U
yCTPOWCTB. MeTo/ibl MOMyuUeHust
repMeTUUHBIX coeuHeHuil. KoHTpob
repMeTUYHOCTH. [IprimeHsiemoe
obopyzoBaHue.

HToro 6

Wtoro 3a cemecTp 36

5.3. Pazensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
U o0ecrieuBaeMbIMH (MOC/IEAYOIAMHE) AUCIUIUTMHAMH
Paszenbl JUCLIMIUIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TIpeAbIYLUMU) U
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obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXX/IUCLIUIJTMHADHbIE CBSI3U

Ne pa3zenioB aHHOW TUCLUATIIMHBI, [T KOTOPBIX
HeoOX0IUMO U3yueHre 00eCTIeurBatOLIUX U

Ne HaumeHoBaHue JUCLUIVIMH o6ecreurBaeMbIX JUCLUATUIVH
1 2 3 4 5 6
[IpeniecTByroLIMEe JUCLUATITUHBI

1 |Maremaruka 1 + + + + + +

2 |Maremaruka 2 + + + + + +
Marepuasibl U KOMIIOHEHTbI N N N N N N
3/IEKTPOHHBIX CPEJCTB

4 | Ddusuka + + + + + +
du3nyeckKrue 0CHOBbI MUKPO- U N N N N N N
HaHO3JIEKTPOHUKH

6 | Xumus + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsurie 5.4

Tabmuma 5. 4 — CoOTBeTCTBMe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
MUCIUTIAHEI
Buppl 3aHATHI
4]
= =
2 < 5
= e ) =)
& & @
| = oo a.
= < ) -
T S o o g
(<9}
5 = g % Tz dOopMBI KOHTPOJIS
E = &5 = 5
3 = S = &
N = & S
> a &
X o o
© O© o
£ : :
= O
OITK-7 + + + + Otuert 110 1ab0OpaTOPHOM
pabote, Ompoc Ha 3aHSTHUSX,
BricTyninenue (moknan) Ha
3aHATUH, OTUeT 10
MpaKTUKe
ITK-2 + + + + Otuet 110 1abopaTopHO
pabore, Orpoc Ha 3aHATHSIX,
OTueT 10 npakTUKe

6. IHTepaKkTHBHBbIE MeTO/AbI ¥ (JOPMbI OpPraHU3aI[UH 00yUeHH s
TexHOIOTMH WHTePaKTMBHOrO 00OyueHWs MpH pasHbIX (JOpMax 3aHATHH B yacax IPHBEEHbI B
tabmuie 6.1
Tabmia 6.1 — TeXHOIOrMKM HHTePAKTMBHOIO 00yUeHHsI IPY PasHbIX (hopMax 3aHsATHI B yacax

WHTepakTHBHBIE MpaKTUUecKrue | THTepakTUBH
MeTombl Bcero
3aHATUS ble JIEKI[UU
MuHu-nekyys 2 2
BricTyriieHre CTyzieHTa B po/v 2 2
oOyuatorrero
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IIpeseHTarLyiy C UCTIOTb30BAHUEM 2 2 4
WHTePaKTUBHOU [JOCKHU C

obcyxeHreM

Pa3paboTka npoekTa 2 4
Ntoro 8 8 16

7. JIabopaTopHbIil IPAaKTHKYM
Copeprkanue y1abopaTopHbIX paboT npuBezieHO B Tabswie 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot

oo R~
= L
3 = =
= 5
(<5}
Ha3Banus pa3zenoB Cogep>xaHue 1abopaTopHbIX paboT S 7 S5
= | S
2 o' O
= S}
5 cemecTp
2 Pa3paboTKa u MpuMeHeHHe du3nuecKre U XUMUUeCKre CBOMCTB 4 OIIK-7,
TeXHOJIOTUYECKUX MpoLieccoB. Buapl | nasgHbIX COeIMHEeHNI M UX 3aBUCHMOCTh [1K-2
TeXHOJIOTUYEeCKUX MPOLIeCCOB OT KOMIIOHEHTHOI'O COCTaBa MpUI0eB
BrI00p MeTo/1a MaTeMaThue CKOro 4
IJIaHUPOBAaHUS IPU ONTUMU3ALUN
(hakTOpOB ManKu
Nroro 8
3 OpraHusarnys IpoeKTUPOBaHUS du3nuecKre U XUMUUeCKre CBOMCTB OIIK-7,
TeXHOJIOTUYeCKUX TPOLeCcCoB NasiHbIX COeJUHEHUN U UX 3aBUCUMOCTD [TK-2
OT KOMIIOHEHTHOI'O COCTaBa
nipurioeBBri60p MeToza
MareMaTU4eCKoro IJIaHUPOBAaHUS NIPU
ONTHUMH3ALMU (PaKTOPOB
navikullccnenoBaHye nasseMoOCTU
KOHTAKTHBIX IJIOLLIa/{OK [TeYaTHbIX
riaTlccneoBanye naseMOCTH BbIBOZIOB
KOMITOHEeHTOBBU3yabHbIN KOHTPO/b
KaJeCTBa MasHbIX COeUHEeHUN
Htoro
4 TepMUUeCKUe U TEDMOXHMMUUECKUe | MeTobl OLIeHKU COBMECTUMOCTH OIIK-7,
TeXHOJIOTMYeCKUe TIPOLIeCChl rasieMoro Marepuasa C [pUuroemM IK-2
Ntoro
5 Xumnueckue U snekTpoxumuueckre | OcdopmieHre KOHCTPYKTOPCKO- OIIK-7,
TeXHOJIOTUYeCKUe MPOoL{eCChl TeXHOJIOTUYECKOW JJIOKyMeHTaLuU [TK-2
Ntoro 4
Wtoro 3a cemecTp 20

8. IlpakTHueckue 3aHATUA
CojiepskaHure pakTHYeCcKHUX paboT nprBezieHo B Tabwuiie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
g Z E
3 = =
Z > 3
Ha3sanus paszesnos Copep>kaHre IpaKTUUECKUX 3aHATHUMN § = = °E
=
S8
= 53
- e ~
5 cemecTp
2 Pa3zpaboTka 1 mpuMeHeHHe T IpyUHLUTIBI TUMU3AL[AU TEXHOIOTUUECKUX 8 OIlIK-7,
TeXHOJIOTUYeCKUX MporeccoB. Buael | mponjeccoBl pynnoBol TeXHO/IOrnYe KA [TK-2
TeXHOJIOTUYeCKUX TPOLIeCCOB nponecc (I'TTI), npuHLMN
IpyIINYPOBaHUA IIpeMeTOB
MIPOM3BO/CTBA C yUeTOM OCHOBHBIX
(akTOpOB OpraHu3aly MPOM3BO/CTBA.
Ntoro
4 TepMuueckue U TepMoXuMudecke |BusiHue Gr3MKo-XxUMHUYeCcKuX pakToOpoB OIIK-7,
TeXHOJIOTUYeCKUe TIPOLIeCChl Ha MPOYHOCTD MasiHbIX IK-2
coevHeHUBMsHNe 6eCCBUHIIOBOM
naiiku Ha 6a30Bble MaTepHarbl
Nroro 8
5 XuMuueckue U 71eKTpoxuMuueckue | GU3HUKO-XMMHUUYeCKre 3aKOHOMEepHOCTU 12 OIIK-7,
TeXHOJIOTUYeCKHe NIPOL{eCChI aKTUBUPOBaHUS II0OBEPXHOCTU ITK-2
[IM3JIeKTPUUeCKUX MaTepranioBMexaHu3mM
TIPOL[eCCOB aKTUBUPOBaHUSA
[IA3/IeKTPUKOB B TEXHOJIOTUU
XUMHYeCKOM MeTam3alyn TexHonorus
NPSIMOW MeTaslyIi3aliiy AU31eKTPUKOB
Htoro 12
6 IlokpoBHBIe U 1eyaTHbIe [TpuMeHeHUs TIPOLECCOB MoMUrpaduu B 8 OIIK-7,
TEeXHOJIOTMU TEeXHOJIOTUAAX I1eYaT 3JIeKTPOHHBIX [1K-2
KOMITOHEHTOB Y YCTPOWCTB.AHaIU3
B/IVSIHUSL TEXHOJIOTMYECKUX (PaKTOPOB
TIpM BjIaro3aujuTe Ha TOYHOCTb U
KauecTBO (PYHKLIMOHUPOBaHUS
COOPOYHBIX eUHMUII.
Nroro 8
Ntoro 3a cemecTp 36

9. CamocrosiTesibHast padora
Bupl caMoCTosTe/TbHOM PaboThI, TPYAOEMKOCTb ¥ (hOPMHUPYeMble KOMIETEHLIUH TIPe/ICTaB/IeHbI B

tabmuie 9.1.

Tabnuia 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMUPYeMble KOMITeTeHLIUH

Hassanus paszesnos

Buibl camocTosiTennbHOM
paboThI

TpyznoeMKoCTb
q
dopmupyeMble
KOMIIeTeHL[UU

@DopMBI KOHTPOJIA

5 cemecTp

1 OcHOBHBIe TTIOHATHS,

[TpopaboTKa JIeKLIMOHHOTO

w

OIIK-7

BricTynienue (goknan) Ha
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oripeiesieHus, obIast Marepuasa 3aHATHUU
XapakTepUCTHKa U Vitoro 3
CTPYKTypa
TeXHOJIOTUYECKHUX CUCTEM
2 Pazpabotka u [ToaroroBka K 2 |OIIK-7, |OTtyeT no NpakTHKe,
[IpUMeHeHue [PaKTUYe CKUM 3aHATUSM, [1K-2 Ornpoc Ha 3aHATHSAX,
TeXHOJIOTAYe CKUX ceMHHapam Ortuet 1o 1abopaTopHO
I B. Brpl T
porecco A [TpopaboTKa JIeKIIMOHHOTO 2 paGore

TeXHOJIOTHYe CKUX Marepuaa
TIpOLIeCCOB

OdopmiieHre 0TUETOB TI0 1

nabopatopHbIM paboTam

OdopmiieHre 0TUETOB TI0 1

nabopaTopHbIM paboTam

Ntoro
3 Opranuszauus IToaroroBka K 4 OIIK-7, |Ornpoc Ha 3aHATHSIX,
MPOeKTUPOBAaHUSA TpaKTU4Ye CKUM 3aHATUSM, [1K-2 Ortuet 110 1abopaTopHOM
TeXHOJIOTUYeCKUX ceMuHapaMm pabore
fporeccos OdopmreHre 0TUETOB 110 1

nabopaTopHbIM paboTam

Nroro
4 TepMuueckue u [ToaroroBka K OIIK-7, |OTyeT no NpakTHKe,
TepMOXUMHYeCKe [paKTUYeCKUM 3aHATUSM, [1K-2 Ornpoc Ha 3aHATHSAX,
TeXHOJIOThYeCK1e ceMHHapam Ortuet 110 1abopaTopHO
n bl T

porecc [TpopaboTKa JIeKIIMOHHOTO 2 paGore

Marepuasa

OdopmiieHre 0TUETOB TI0 1

nabopaTtopHbIM paboTam

Ntoro 11
5 Xumuueckue u [ToaroroBka K 12 |OIIK-7, |Otuer 1o npakTuke,
3JIeKTPOXUMUUECKHEe TpakTUYye CKUM 3aHATUSM, [1K-2 Oripoc Ha 3aHATHSAX,
TeXHOJIOTUYeCKHe ceMuHapam Ortuert 10 y1abopaTopHO
Tporeccel [TpopaboTKa eKIIMOHHOTO 2 paGore

Marepuasna

OdopmreHre 0TUETOB 110 2

nabopaTopHbIM paboTam

Nroro 16
6 ITokpoBHbIe U reuyaTHble | [TogroToBka K 8 |OIIK-7, |OTueT no npakTHKe,
TEeXHOJIOTHUU [paKTUYeCKUM 3aHATUSM, [1K-2 Ornpoc Ha 3aHATUAX

ceMHHapam

[TpopaboTKa 1eKIIMOHHOTO 3

Marepuasa

Ntoro 11
Wroro 3a cemecTp 52

[ToaroToBka K 3K3aMeHy 36 JK3aMeH
Ntoro 88
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH [1J1s1 97IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
5 cemecTp
BricTynsienue (goknan) Ha 4 4 4 12
3aHATUH
Ornpoc Ha 3aHATUSX 5 5 8 18
Ortuet 1o 1abopaTopHOiA 10 10 5 25
pabore
Otuer 10 npakTuke 5 5 5 15
JK3aMeH 30
Hapacraroiym UTorom 24 48 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
Tabsura 11. 2 — ITepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka
> 90% OT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMbI OainoB Ha fgaty KT 2

11.3. ITepecuer cyMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie

11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopoL110)
4 (xopoLLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D( )
OBJIETBOPUTEBHO
3¢ Y ) 65 - 69 A P
OBJIETBOPUTENBHO) (3a4TEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey#OB/IETEODUTEILHO) (He Hwxe 60 6asnoB F (HeymoBneTBOpUTEJILHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. HOpkoB H.K. TexHosiOrusi IPOM3BOACTBA /I€KTPOHHBIX CPEACTB: yueOHUK. — 2-e U3/l., UCTIP. U
pon. — CIIb.: MW3parensctBo  «Jlawb», 2014. — 480 «c. [OnekTpoHHbIi pecypc]. -
http://e.lanbook.com/view/book/41019/

12.2. lonosiHMTE/IbHAS JIMTEpaTypa

1. TIpoekTHpoBaHHe W TE€XHOJIOTHS TeUaTHBIX TiaT: YueOHUK A7 By3oB/ E. B. ITuporosa. -M.:
dopywm, 2005; M.: Uudpa-M, 2005. - 559 c. (Hanmume B 6ubmoreke TYCYP - 77 9K3.)

2. IleuatHele matbl. KoHCTpykumy u Marepuanbl: MoHorpadus/ A. M. MengezneB. - M.:
TexHocdepa, 2005. - 302 c. (Hammure B 6ubmoreke TYCYP - 83 3K3.)

3. EpmuHas cucTemMa TeXHO/IOTMYeCKOW JokymeHTanuu: CripaBouHoe rocobue / E.A. Jlobopa,
B.I. MaptbiHOB U Ap. - M.: M3paTenbCcTBO cTaHAapToB, 1992. - 325 c. (Hammuue B 6ubmioteke TYCYP -
5 9K3.)

4. TexHo/OTHS U aBTOMATH3aL[Us TPOM3BO/CTBA PaZi03/IeKTPOHHOM arraparypbl: Y4eOHUK Jist
By30B/ U. I1. Bymmunckum, O. 1. Jayrtos, A. II. Joctanko u gp.; Pen. A. I1. Jocranko, Pex. 1. M.
Yabmapos. - M.: Pagiyio u cBsi3b, 1989. - 624 c. (Hamuuue B 6ubmoreke TYCYP - 45 3k3.)

12.3. YueOHo-MeTOjHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreyeHue

1.  «OcHoBbI TexHooruss POC», «Texnonorus POC», « TexHO/10rUs TOBEpXHOCTHOIO MOHTAXa»,
«TexHonornueckre npoLecckl U NpoU3BOACTBa», « TexHonorus OBC-2»: [1paktukym / XpuctiokoB B. T -
2012. 177 «c. [DnektpoHHbld pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/2010,
CBOOO/THBIM.

2. Texnomorus P3C: Metoguueckre yKa3aHWs TI0 BBITIOIHEHHIO JlabopaToOpHBIX paboT /
CwmupHoB I'. B., Tposiz O. E., XpuctiokoB B. I'., Kan A. I. — 2012. 99 c. [OnekTpoHHbIl pecypc] - Pexxum
pocryna: https://edu.tusur.ru/training/publications/2014, cBoO60gHBIH.

3. TexHomorusi TNpOU3BOACTBA 3JIEKTPOHHBIX CpeACTB: MeToguueckue yKasaHusl 10
CaMOCTOSATE/TFHOM U MHUBH/yalIbHOW paboTe CTyeHTOB: MeToAnueckre yKa3aHHs 110 CaMOCTOSITeTbHON
U uHIuBUAyasbHOU pabote crygeHTtoB 11.03.03 "KoHcTpyupoBaHHWe U TeXHOJOTHS 3/1€KTPOHHBIX
cpeactB" / CongatkuH B. C., TposiH O. E., TyeB B. . — 2016. 7 c. [OnekTpoHHbIi1 pecypc] - Pexxum
npoctyma: https://edu.tusur.ru/publications/6247, cBo6oAHbIH.

12.4. Ba3bl JaHHBIX, HH()OPMAIMOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. https://edu.tusur.ruhttp://e.lanbook.comhttp://elibrary.ru

13. Marepua/ibHO-TeXHMYECKOe ofecrneueHne JUCIUITHHBI
MarepuanbHO-TexHUUeCcKoe obecrieueHue Kad. POTOM, HUU CT TYCYP

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPE/ICTB MPUBEJIEH B IPUJIOKEeHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHu3aluy U3y4eHUs AUCLUILINHbI
be3 pekoMeHaluH.

CornacoeaHa Ha noprane Ne 3049 14



IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
TeopernyeckHe 0CHOBBI TEXHOJIOTMH PaJH03/IEKTPOHHBIX CPeACTB

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CPeACTB

[Mpoduns: TexHo/MOTHs 3TeKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— Accucrenrt ka¢p. PTOM Psanosnoga HO. B.
— [HouenTt kad. POTOM Conparkus B. C.
— 3as. kagenpoit POTOM Tyes B. U.

OK3aMeH: 5 ceMecCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

TeH/EeHLIUY Pa3BUTHS 3/IEKTPOHHKH,
HM3MEpUTE/IbHOM U BBIUMC/IUTETbHOU TEXHUKH,
HMH(OpMaI[MOHHBIX TeXHOIOTUH B CBOeM

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-2 TOTOBHOCTBIO [POBOJUTE SKCIIEPUMEHTHI 10 [ o/pkeH 3HaTb COBpeMeHHbIe MeTObI
3a/JaHHOW MeTOZIMKe, aHaIM3UPOBaTh pellleHHs 3a7,a4 MaTeMaThueCcKoro,
pe3y/bTaThl, COCTaB/ATh 0030Pbl, OTUETHI (131ueCcKoro, KOHCTPYKTOPCKOTO U
OIIK-7 CIOCOOHOCTBIO YUUTHIBATH COBPEMEHHbBIe TEXHOJIOTMIECKOTO XapaKTepa IpH

MPOEKTHPOBAHUU Y U3TOTOBIEHUU
3/IeKTPOHHBIX CPEZICTB. ;
[lo/mKeH yMeTb BBISIB/SITh CyLLIHOCTh

ripoeccroHabHOM eaTeTbHOCTU

nipo06sieM Tpy peleHny 3a/1au
MaTemMaTh4yeckoro, (hru3ndeckoro,
KOHCTPYKTOPCKOTO Y TEXHOJIOTUY€eCKOTO
XapakTepa Ipy MPOEKTUPOBAHUM U
W3TOTOBJIEHUH 3JIEKTPOHHBIX CPE/ICTB ;
IoykeH Ba/ieTh HaBbIKAMU
(OpMynMHMpOBATh U pelliaTb HETUTIOBbIE
3a/lauy BO3HUKAIOIIME B XO7ie
nipoeccroHaNIbHOM /leATeTbHOCTH;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OL€HWUBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/siax
r3yuaemMoi 06/1acTu C
MOHUMaHHEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS
TBOPUYECKUX pelIeHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

YPOBEHbB) MIPOIIeCChI, 00IIHe MIPAKTUYECKUX YMEHUH, 3aBepIleHKe 3a/iau B
TIOHATHS B Tpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yuaemol obsactu oTpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE
obsacTu Uccie[OBaHuUs TioBe/ieHue K
obcTosITeNIbCTBaM B
pelieHUH pobiem
YnoBnerBoputenibH | O6maziaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX
3ajay
2 Peamu3anusi KOMIIEeTeHI[UIH
2.1 Komnerenpusa ITK-2
[TK-2: TOTOBHOCTHIO TPOBOAUTH JKCIIEPUMEHTHI 110 3a/laHHONM METO/MKEe, aHa/M3UPOBaTh
16
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pe3yJIbTaThl, COCTAB/ISATE 0030DbI, OTUETHI.
st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS

TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

aHa/IM3UPOBaTh
pe3yJbTaThl, COCTAB/ISATh
0030pbI, OTUETHI

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue COBpeMeHHbIe MeTO/bl MIPOBO/IUTh SKCTIEPUMEHTHI | HABbIKAMU
3TaroB pelleHus 3a7a4 T0 3aJ]JaHHOM METOJUKeE, (dhopMynMpoOBaTh U pelarhb

HETUTIOBBIE 3a/1auy,
BO3HMKaIOIL[1e B X07ie
ripogeccroHaIbHOU
J1esiTe/IbHOCTH

Bupp! 3aHaTHM

® I/IHTepaKTI/IBHBIe
IMMpaKTU4YeCKHE 3aHATHA;

® I/IHTepaKTI/IBHBIe

° I/IHTepaKTI/IBHLIe
IMPpAKTUUYECKWE 3aHATHA,

° I/IHTepaKTI/IBHLIe

° I/IHTepaKTI/IBHBIe
MpaKTUYeCKue 3aHATHA,

* JlaboparopHbie

JIeKLIUY; JIeKLINY; 3aHATHS;
* [IlpakTnueckue * IlpakTuueckue * CamocTrosTe/bHas
3QHATHS; 3QHSATHSA; paborta;
* JlaboparopHble * JlabGopaTtopHble
3aHATUS; 3aHATHS;
* Jlekumuuy; * Jlekuuu;
* CamocTrodTenbHas * (CamocrosiTe/ibHast
pabora; pabora;
* IloaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLieHMBaHMs * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * OTyeT Mo NpPaKTHKE;
* OrtueT Mo TPaKTHKE; * OTueT MO NPaKTUKe; * OK3aMe€H;
* JK3aMeH; * JK3aMeH;
dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPUU OL[eHUBAHUSI KOMIIETeHL[MH Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OrmuHo * CdopmupoBaHHbIe * CdopmupoBaHHOe * YcnemHoe u

(BbICOKMI YPOBEHB)

CUCTeMaTHueCcKue 3HaHUsI
COBpEMEHHbBIX MeTO/J0B

yMeHHe pellaTh
HeTHUTIOBBIe (TTpobeMHbIe

CcucreMaruyeckoe
MMpYMeHeHNEe HAaBbBIKOB

pelLleHUsT HeTUTOBBIX ) 3a/1aumn (bopmynupoBars 1
(mpobnemMHbIX) 3aa4 MaTeMaTHhy4eCcKoro, pelliaTh HETUIIOBbIE
MaTeMaTH4eCcKoro, ¢dusnueckoro, (rpobniemMHbIe) 3azaun
¢usnyeckoro, KOHCTPYKTOPCKOTO, MareMaTHhyecKoro,
KOHCTPYKTOPCKOTO, TeXHOJIOTUUeCKOro, ¢busnyeckoro,
TeXHOJIOTUUeCKOr0, XapakTepa ; KOHCTPYKTOPCKOTO,
XapakTepa ; TeXHOJIOTUYeCKOT0;

Xopotiio (6a30BbIit
YPOBEHD)

* CdopmupoBaHHbIe, HO
He CTPYKTYPUPOBaHHbIe
3HaHUSI COBPEMEHHBIX
METO/[OB pelleHUs
THUIOBBIX 3a7ia4
MareMaTH4eCcKoro,

* B 1enom ycnemnHo, HO
He CcucTeMaTU4eCcKu
OCYILleCTB/IIEMOe YMEeHUe
pelarsb TUIIOBbIE 3a/,auu
MaTeMaTH4eCKoro,
¢u3nueckoro,

* B uesiom ycrierHoe,
HO He cUCTeMaThyecKoe
NpYMeHeHNe HaBbIKOB
(hopMyMpoBaTh U
pellaTh TUMOBBIE 334U
MareMaTH4eCcKoro,
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(busnyeckoro, KOHCTPYKTOPCKOTO, (busmyeckoro,
KOHCTPYKTOPCKOTO, TeXHOJIOTUUYEeCKOrO, KOHCTPYKTOPCKOTO,
TeXHOJIOTUUEeCKOTO, XapakTepa ; TeXHOJIOTUUeCKOTO,
XapakTepa; XapakTepa;

YnoBneTBopuTebH | o Q6IiHe, HO * B nenom ycrieiHoe, * B 1esom ycriemHoe,

0 (TIOpOroBEIi cofiepyKalljie OTAe/bHbIe | HO CofepIKallye HO coiepKalijee

YPOBEHb) 1ipo0Oesibl 3HAHWM OCHOB | OT/eJIbHbIe IPobesTbl OT/e/IbHBIe TTPOOesTbI
COBpeMeHHbBIX MeTO/[0B yMeHUe pelllaTh TpUMeHeHle HaBbIKOB
pelLleHsT HeTUIOBBIX HeTUIoBbIe (1pobieMHbIe | (OPMYIMPOBATH U
(rpo6sieMHBIX) 3a/1a4 ) 3agauun peliaTb HeTUIIOBbIe
MaTeMaTHU4eCKoro, MaTeMaTUueCKoro, (mpobieMHBIe) 3a1aun
¢usnyeckoro, ¢usnueckoro, MaTeMaTh4eCcKoro,
KOHCTPYKTOPCKOTO, KOHCTPYKTOPCKOTO, ¢usnyeckoro,
TeXHOJIOTUYeCKOro, O TeXHOJIOTUYeCKOrO, KOHCTPYKTOPCKOTO,
XapakTepa; XapakTepa; TeXHOJIOTUUeCKOTO,

XapakTepa;
2.2 Komnerennua OITK-7
OIIK-7: CcrocoOHOCThIO yUWTHIBATb COBPEMEHHbIE TEHZAEHI[UW PAa3BUTUS  3JEKTPOHUKH,

W3MepUTeIbHOM U

BBLIUMC/IUTEILHOU

ripoceccroHabHOM /lesATeTbHOCTH.

st bopMUpOBaHUsT KOMITeTEHLIMK HEO0OX0JUMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJb3yeMble CpeJCTBa OLleHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTaribl HOpMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

TeXHUKH,

HMH(OpMal[MOHHBIX

TeXHOJIOTUM B  CBOeH

MaTeMaTu4ecKoro,
(dbusuyeckoro,
KOHCTPYKTOPCKOTO U
TEXHOJIOTUEeCKOTO
xapakTepa Ipu
MIPOEKTUPOBAHUH U
W3rOTOBJ/IEHUU
3/IEKTPOHHBIX CPEJICTB.

CocraB 3HaTb Y™meTb Bnagets
Copeprxanve COBpPeMEHHbIe METO/bI crocobeH BBISIBIISTh HaBbIKAMU
3TaroB pellieHus 3a7a4u CYIIHOCTb 1po06/ieM 1pu | pOPMYIMPOBATh U pellaTh

pelLleHNH 3a7a4
MaremMaTH4yeCcKoro,
¢usmyeckoro,
KOHCTPYKTOPCKOT'O U
TEXHOJIOTMYEeCKOT0
XapakTepa Ipu
MIPOEKTUPOBAHMU U
W3TOTOBJIEHUU
3JIEKTPOHHBIX CPe/ICTB

HETUTIOBBIE 3a/Iauu
BO3HUKAIOIIME B XO/Ie
ripoeccroHaIbHOM
JeTeIbHOCTH

Bunpl 3aHATHI

* NHTepakTyBHBIE
TIpakTUYeCKUe 3aHATHUS;
* lHTepakTUBHBIE

* lIHTepakTHBHBIE
TpakTUYeCKUe 3aHATHUS;
* NHTepakTuBHbIE

* VIHTepaKTHBHbIE
MPaKTUUeCKUe 3aHATHS;
* JlaboparopHble

JIeKLINY; JIeKLIWY; 3aHATHS;
* [IlpakTnueckue * IlpakTuueckue * CamocTrosTe/bHas
3QHATHS; 3QHSATHSA; paborta;
* JlaboparopHbie * JlabopaTopHbie
3aHSTHS; 3aHSTHS;
* Jlekuuu; * Jlekuuu;
* CamocTrodTenbHas * (CamocrosiTesibHas
pabora; pabora;
* IloaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Hcronb3yemble * Ortuet 1o * Ortuer 10 * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
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Oll€eHHBaHUA

* Ornipoc Ha 3aHATHUSIX;

* BeicTynnenue (goknag,
) Ha 3aHATHY;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHue (f0K1az
) Ha 3aHATUY;

* BricTynnenue (goknazn
) Ha 3aHSITHH;
* OTyer 10 MpaKTHKE,;

* Oryer 1o MpaKTHKe; * OrtueT 1O NpakKTHKe; * DK3aMeH;
e OK3aMeH; * DK3aMeH;
dopMmy/nMpoBKa IOKasaTesed M KPUTepUeB OLeHWBAHWS [JaHHOW KOMITeTEeHL|MM IIpuBe/leHa B
Tabmumiie 6.
Tabmurja 6 — [Toka3aresu v KpUTepUU OLIeHUBAHKSI KOMITeTEHL[M Ha dTarax
CocraB 3HaTb YMmeTb Bnagets
OrmuHo * CdopmupoBaHHbIE * CdopMupoBaHHOe * YcrieliHoe U

(BBICOKMI YPOBEHb)

CHCTeMaTHJeCcKHe 3HaHUS
B Ipe/iesiax u3yuyaeMou
00J1aCcTH 3HAaHUH C
TIOHMMaHWeM TPaHMUL]

yMeHHe pellaTh
HETHUTIOBbIE, TPOOIEMHbIE
3a/lauu B TIpefesnax
H3yuaeMoM 00/1acTH

cUcTeMaTHu4ecKoe
TpUMeHeH1e HaBbIKOB
peliarhb MoCcTaB/ieHHbIe
3a/lauM U MPOBO/IUTH

nipeziesiax U3y4aeMou
00J1aCcTH 3HaHUIA;

TIPUMEHUMOCTH; 3HaHUW; KaueCTBEHHYIO OLIeHKY
pe3y/bTaToB;
Xoporo (6a30Beli | * CdopMupoBaHHbIe, HO | * B ILjesioM ycremso, Ho | * B 1iesi0M ycrenmHoe,
YPOBEHb) He CTPYKTYDUPOBaHHble | He CHCTeMaTHyecKd HO He cUCTeMaThyecKoe
3HaHUS B TIpefesiax OCYIIeCTB/ISIEMOe YMeHHe | TIpUMeHeHHe HaBBIKOB
usyyaemoii obnactu peliaTh TUIOBbIE 3a/la4l | (hopMysIMpoBaTh U
3HaHW; B Ipejiesiax u3ydyaeMou pelLaTh I0CTaB/IeHHbIe
061acTH 3HaHU; 3a/lauy;
YnoBneTBopuTesbH | o O6Imue, HO * B 1enom ycnenHoe, * B uesiom ycrierHoe,
0 (TIOpOroBbIi coziep)Kaliiie OTJe/ibHbIe | HO COfiepyKalljye HO coiepyKalliee
YPOBEHb) nipo0esbl 3HAHWH B OT/ie/TbHbIe TTPO0eTbI OTZIeNTbHBIE TPOOeJTBI

yMEeHHe pelliaTh
HETUITOBBIE 3a/1aul B
npeziesiax U3y4aeMou
00J1aCTH 3HAHUIA;

rpyMeHeHNe HaBbIKOB
pelLlaTh NOCTaB/IeHHbIe
3a/lauu ¥ MIPOBOJIUTh
KaueCTBEHHY!O OLIeHKY
pe3y/bTaToB;

AedaTeJIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TumnoBbie KOHTPOJ/IbHbI€ 3d/1dHUA
,Z[J'IH pear3aliii BbIIIEeIepeyrCc/JIeHHbIX 3a4d4 06yquI/1$1 HCII0Jb3YKTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHBbIE MdTepHaJIbI, HEO6XO,E[I/IM]:I€ AJI1 OLJ€HKU 3HaHHﬁ, YMeHHﬁ, HAaBBIKOB U (I/IJII/I) OITbITA

06pa30BaTeanoﬁ MporpamMmmel, B CjiIeAyrouiemM COCTaBe.

3.1 Tembl OIPOCOB Ha 3aHATUAX
— Tecr (nepeunc/iuTh ucnonb3yemble TecTbl): 1. TloHsThe cOopouHo#t enuHUIBI a. M3penue,

(hopMHUpoBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

COCTaBHbIE YaCTH KOTOPOTO TIO/JIeXKAaT COEAWHEHWIO MeXAy Co00W Ha TpeArpUATHH-U3TOTOBUTEIIE
cbopouHbIMU orepalusMu. b. TIpocTeiilirie KOHCTPYKTUBHO 3aKOHUEHHbIe YaCTH, TIpeiHa3HaueHHbIe J1Jisi
BBITTOJIHEHWST OJfHOW (YHKI[MOHA/bHOUW omeparuu. c. He3aBucumo cobupaemble uyactu uszenus. d.
W3nenve, cocrosiljee W3 JeTased W MarepuasoB. 2. [pynmoBble TeXHO/NOTHYECKHWE MPOLIeCChl
MpoeKTUpYyIoTCs AJisi: a. CaMoit clIoKHOM JleTanu Tpyrbl. b. CaMoii ipocToit fetanu rpymmbl. c. Camoit
rabapuTHol fetanu rpymrsl. d. [Jeranu, cofepskallei Bce reoMeTpUUeckKre 3/1eMeHThI JleTajield rpyTIbI.
3. IoHsiTHe TexHONOTMYeCKOro Tpoiecca a. [lomyueHne 3aroToBKM U ee mocseaytomas obpaboTka. b.
COBOKYITHOCTb B3aUMOCBSI3aHHbIX JE€UCTBUM, CAY)KalllUX [Jis TpeBpallleHHsl ChIpbs, MaTepuagoB |
nonyabprKaToB B TOTOBble u3fenws. C. Yacte mpousBoacTBeHHoro mpomecca. d. Yacte
MIPOM3BO/CTBEHHOT0 MpoLiecca, CBg3aHHasi C U3MeHeHreM (PU3MUeCcKOro COCTOSIHUSI MaTepyarsa, pasMepoB,
(hopMbI, BHEIITHETO BH/Ia U B3aUMHOTO PaCIiO/IOyKeHUe 3/IEMEHTOB TIPY W3TOTOBJIEHUH M COOPKe W3/Ie/vsl.
4. TloHaTe TIPOM3BOACTBEHHOrO Mpotiecca a. COBOKYMHOCTb B3aUMOCBSI3aHHBIX [IeHCTBUM, CIy>Kallux
JUIs1 TIPEBPAIIleHUsT ChIPhsi, MaTepHaoB U Mo/y(habpHUKaTOB B TOTOBbIe u3enus. b. [TomyueHre 3aroToBKU
u ee mocnenymwoiasi obpaborka. c. OCHOBHbIe TIPOLIECCHI, CBs3aHHbIe C W3rOTOBJIEHHWEM U COODKOM
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unenuid. d. [lpoliecchbl, cBsi3aHHbIe C TEXHOJOTHUYECKOW TIOATOTOBKOW TMPOU3BOACTBA. 5. EquHuUHOE
MIPOM3BOACTBO  XapakTepusdyeTcsi a. OrpaHWuYeHHOM HOMEHK/IaTypOW U3/e/Ik, BBIMYCKaeMbIX
MIepUOINUeCKH TIOBTODSIIOLIIMMUCS TIAPTUSIMM, W CPAaBHUTENbHO OO/BIIMM 00BEMOM BBIMyCKa. b.
Vcnionp30BaHMeM YHHBepCalbHbBIX CPE/ICTB TEXHOIOTMUeCKOro ocHameHus. c. [IIMpokoil HoOMeHK/IaTypou
U MasbiM 00beMoM Bbiyckaemoi mpogykuuu. d. Vcmosmp3oBaHveM pabodero mepcoHasia BBICOKOW
kBamMukauyu. 6. CTabMIbHOCTBIO TEXHOMIOTUYEeCKOTo Tpoliecca Has3biBaeTcsi CBOMCTBO: a. CoXpaHSTb
TIOCTOSIHHBIM BO BpeMeHHU (haKTHUecKoe I10jle paccesiHusl TapamMeTpoB KayecTBa H3rOTaB/IMBaeMbIX
nsgenuid. b. CoxpaHATh MOCTOSIHHBIMM BO BpPEeMEHHM MapaMeTphbl U 3aKOH pacrpe/esieHusl 1apameTpoB
KaueCcTBa M3roTaBlIMBaeMbIX wusfzienud c. CoxpaHATb BO BpeMeHM TOYHOCTb IlapaMeTpOB KauecTBa
W3roTaB/auBaeMbIx uszsenuii d. ObecrieurBaTh U3rOTOBIEHHE U3/le/N C MUHUMA/IbHBIMUA OTK/IOHEHUSIMU
OT 3aJaHHBIX pa3paboTuvkoMm mapameTpoB 7. OcHOBHble TipaBWia Bbibopa 0a3 a. ObecrieueHue
BO3MO)KHOCTU HCTIONb30BaHUS OJHOM W TOM >ke 0a3bl [Aas 00pabOTKM MaKCHMaJIbHOrO 4YHc/a
noBepxHocTeld b. ObecrieueHrie HEMOABWKHOCTH 00pabaThiBaeMoOl JeTaav TOCPeACTBOM HaJIOXKEHHUS
oripeie/ieHHbIX OrpaHUYeHnH (CBsi3eil) Ha ee BO3MOXKHBIe TlepeMellleHus B pocTpaHcTBe ¢. ObecrnieueHre
eJMHCTBA U mocTosiHCTBa 0a3 d. ObecrieueHre COBMeIeHHUsS TEXHOIOTMUECKOW 0a3bl ¢ KOHCTPYKTOPCKOM
8. Ilpu oT/Ia)keHHOM M CTaOUIBLHOM TeXHOJIOTMUeCKOM TIpoliecce TIOTPeIIHOCTH MapaMeTpOB KauecCTBa
W3roTaB/IMBaeMbIX W3/le/IUi pacripefie/isitoTcsi To: a. 3akoHy ['aycca b. PaBHOBeposiTHOMy 3akOHy C.
3akony CumncoHa d. 3akoHy MakcBenna 9. Ilonsite pgetanu a. M3pgenwie, W3roTOBIEHHOE U3
OZIHOMMEHHOTO TI0 Mapke W HAaWMEeHOBAaHWIO Marepuvasa, 0e3 TNpUMeHeHHs COOPOYHBIX Omepauuii. b.
JIro6oi1 mpemMeT wiv Habop MpeMeTOB TIPOU3BOACTBA, TO//IEKAIUX U3TOTOBIEHUIO Ha MPeJIPUSTHH. C.
[Tpocreimme KOHCTPYKTMBHO 3aKOHUEHHble 4YaCTH, IIpe/jHa3HauyeHHble [/I1 BbINIOJIHEHUS OfHOM
¢yHkmoHanbHOW onepauuu. d. VM3genue, cocTaBHble YaCcTH KOTOPOTO TOZJIeXKaT COEJUHEHUI0 MeXAy
coboii Ha TpeANpPUSATUN-U3rOTOBUTeNe cOopouHbiMM oreparwsiMu.  10. TlpaBuia odopmiieHust
TEeXHOJIOTUUeCKOM JIOKYMeHTalluM ycTaHaBnuBatoTcsl craHgapTamu a. ECT/ b. ECK/] c. ECITJ d. CTII
11. 3amaum orleHKM W 00ecIieueHus] TEXHOJTOTUYHOCTH KOHCTPYKIIMM W3/IeJTUSl PEIlatoTCs Ha JTarie a.
[IpoeKkTHpOBaHHsl TEXHOJOTHYECKOro mporecca. b. TexHOIOrMYecKod MOATOTOBKM MPOU3BOJCTBA. C.
OpraHu3auyy ¥ ymnpaB/ieHUs TIPOLeCCOM TEeXHOJOTMYeCcKoW TOATrOTOBKM mpou3BozcTBa. d. Bribopa
BapMaHTa TEXHOJOrMYeckoro rmpouecca. 12. OCHOBHble 3a7jauM TEXHOJIOTUUECKOW TOATOTOBKH
npou3Bo/cTBa a. ObecrieueHre TeXHOTIOTUUHOCTH KOHCTPYKLMM M37eJiusi; pa3paboTka TeXHOIOTHUeCKUX
TIPOLIeCCOB; MPOEKTUPOBaHMEe U U3TOTOBJIEHVE CPeJCTB TeXHOJIOIMYeCKOro OCHallleHUsl, OpraHusalus U
yTipaBjieHHe TIPOLIeCCOM TEeXHOJIOTMUEeCKOW TOJATOTOBKU TMPOM3BOACTBA b. Pa3paboTka mapuipyTHOW u
OTepalMOHHON TEeXHOJIOTUM, NMPOEKTUPOBAHKWE U W3TOTOB/IEHUE CPEJCTB TEXHOJOTMYECKOr0 OCHALLeHUS.
c. ObecrieueHre TeEXHOJIOTMYHOCTA KOHCTPYKLHY M3zenus. d. Pa3paboTka TeXHOIOrM4YeCKUX MpOLiecCoB U
oopmiieHre TeXHOIOTMUeCKOM J0KyMeHTalrn

3.2 Tembl J0K/1a/10B
— 1. TexHomoruueckue CHUCTeMbI W O0COOEHHOCTM WX opraHu3auuu 2. KoHCTpyKTOpCkKo-
TexXHOo/Moruueckui aHamu3 wusgenuii POC 3. HOpMOKOHTpO/Ib KOHCTPYKTOPCKOM [OKyMeHTauuu 4.
Tunusanus ¥ TexHosornyeckass YHU(UKaLYs 31eMeHTOB KOHCTpyKimuu POC. 5. BiausHue CTpyKTypHOU
CXeMbl TIPOU3BOJCTBEHHOTO IIporiecca Ha TPYAOEMKOCTh M ce0ecTOMMOCTh u3fenvs. 6. 3ajaud o
0COOEHHOCTH TEXHOJIOTHYEeCKOU TIOATOTOBKH MTPOM3BO/CTBA n3zenuii POC

3.3 JK3aMeHallMOHHBbIE BOIIPOCHI

— 1. OObeKT TeXHOJOTUM TIPOU3BO/CTBA — KOHCTPYKIMsi POA. TexHomoruueckas uemnb 2. Posb
TexHosora B npousBoacTBe POA 3. OCHOBHbIE Hampap/eHUsI Pa3BUTUS  PaAMO03IEKTPOHHOTO
npubopoctpoerusi 4. Marematnueckrie Mogemu TIT u metomel mx moctpoeHus 5. Kiaccudukarys
mogeneit TII. Ctpykrypa Mogeneii. OcHoBHble TpeOoBanus K Mogensim TII 6. TloctpoeHuwe mopeneid
TexriporieccoB 7. KOHCTPYKTMBHO-TeXHO/IOTMYeCKHe 0co0eHHOCTH coBpeMeHHON POC 8. Mukpo-
MUHMMH3alMsd — Le/b, Ha3HaueHWe 9. TexHosorvueckas MOJAroTOBKa Tipou3BogcTBa. 10.
KoHcTpykTOpckasg mnoaroroBka ImpousBozacTtBa 11. Bompockl, pemaemble IPU  TeXHOJOTHMYeCKOM
TOATOTOBKe TIpor3Bo/ACTBa 12. CpeacrBa OCHAIEHUsT TeXHOJ0rudeckoro npousBoactea POC. Tlpasuna
BbIOOpa W mipoekTupoBaHus 13. TexHonoruyeckue CHUCTeMbl M OCOOEHHOCTM WX OpraHusanuu 14.
CTpyKTypa U XapaKTepUCTHKa TeXHOJOTMYeCKUX cucTeMm 15. YrpaBreHHe TeXHOJOTUYECKOW CUCTEeMOM
16. Tlokasarenu 3((eKTUBHOCTH TeXHOJIOTHYeCKOM cucteMbl 17. BrusiHUe BHEIIHMX U BHYTPEHHUX
takropoB Ha TC (Ha QyHKUMOHa/NbHBIe XapakTepyucTuky) 18. Tunmzanms TII — yenb, Ha3HaueHue 19.
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Turnel TexHOI0rMUeCcKuxX rporeccos TexHosornueckas gokyMeHranus 20. IToctpoenue rpynmnossix TI1

3.4 TemaTnKa NpaKTHKH

— TIpUHLMIBI TUNM3ALUKM TEXHOJIOTUYECKUX TpoLieccoB ['PynmoBoi TeXHOJIOTMUeCKHH MpoLiecc
(I'TII), npuHLMN TPYTITUPOBaHUS MTPeAMEeTOB TIPOM3BO/CTBA C YU€TOM OCHOBHBIX ()aKTOPOB OpraHU3alLiu
TIPOM3BO/ICTBA.

— BiusiHue ¢u3MKo-XUMHUYeCKUX (DaKTOPOB HA TMPOYHOCTh TMAasHbIX COeJVHEHWH BiusiHue
0eCCBUHIIOBOM Maliku Ha 0a30Bble MaTepHaJIbl

— ®Du3MKO-XMMHUYeCKHe 3aKOHOMEDHOCTH aKTUBHUDOBAHUS TIOBEPXHOCTH /IU3JIEKTPHUECKHX
MarepuasioB MexaHW3M TIPOLIECCOB AKTUBHUPOBAHUS [JUATEKTPUKOB B TEXHOJOTWH XUMUYeCKOW
MeTasuT3alyy TeXHOOTHs TIPSIMON MeTa/lIM3al[iu AU3/IeKTPUKOB

— IlpuMeHeHust npolieccoB nonaurpaduy B TEXHOJIOTUSIX TeyaTh 371eKTPOHHBIX KOMIIOHEHTOB U
YCTPOMCTB. AHa/M3 BAWSHUS TEXHOJIOTHUECKMX (PAKTOPOB IPU BJAro3aljure Ha TOYHOCTb U KayeCTBO
(YHKLIMOHMPOBaHUsI COOPOYHBIX €AVHMULI.

3.5 Tembl /1a00OpaTOPHBIX padoT

— Bribop MeToZia MaTeMaTU4eCKOTO TI/TAHUPOBAHUS TTPU ONITUMH3aUU (HaKTOPOB TTAMKH

— dusnyeckre W XUMHUUYECKHe CBOWCTB TMasHbIX COeJWHEHWA M HUX 3aBUCUMOCTb OT
KOMIIOHEHTHOI'O COCTaBa MpPUIOeB

— WconegoBaHue nasieMOCTH KOHTAKTHBIX T/I01LA/JOK NTeYaTHbIX I1J1aT

— HWccnegoBaHve nasieMOCTH BbIBOAOB KOMIIOHEHTOB

— BusyanbHblll KOHTPO/b KaueCTBa MastHbIX COeJMHEeHUMN

— Omnrumusanus npoijecca TpadapeTHol neuaTu

— MeTto/bl OLJEHKH COBMECTUMOCTH IasieMOro Marepuralia C Ipyurioem

— OdopmieHre KOHCTPYKTOPCKO-TEXHOIOTMUECKOM 10KyMeHTaln

— Maremarrueckoe Mo/ie/TMpOBaHye TIPOLeCCOB Baro3amfuThl usaenuii IC.

4 MeToanuecKue Marepuasabl
Ins obecrieueHust mpoiiecca oOyueHUst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
MaTepHabl:
— MeToAMuecKue Marepuasbl, OIMpeAessiolie TPOIefypbl OLIEHWBaHUS 3HAHUW, YMeHUH,
HaBbIKOB W (W/IM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarbl (OpP-MUPOBAHUS KOMIIETeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. HOpxkoB H.K. TexHosiorusi MpOM3BOACTBA /I€KTPOHHBIX CPEACTB: yueOHUK. — 2-e U3J., UCTIP. U
gon. — CIIb.: W3pgarenbctBo «Jlawb», 2014. — 480 c. [DnekTpoHHBIM pecypc]. -
http://e.lanbook.com/view/book/41019/

4.2. lonosHMTe/IbHAA IMTEeparypa

1. TIpoeKTWpOBaHHe W TE€XHOJIOTHS TeUaTHBIX TiaT: YueOHUK s By3oB/ E. B. ITuporosa. -M.:
dopywm, 2005; M.: Uadpa-M, 2005. - 559 c. (Hamune B 6ubnmoreke TYCYP - 77 3k3.)

2. TIleuarHele miatel. KoHcTpykumy u Matepuansl: MoHorpagus/ A. M. MeaseneB. - M.:
TexHocdepa, 2005. - 302 c. (Hammuue B 6ubmioreke TYCYP - 83 9k3.)

3. EpunHas cuctema TexHojoruueckou mokymeHTamu: CripaBouHoe rocobue / E.A. Jloboza,
B.I". MaptbiHOB # fip. - M.: U3garesnscTBO cTaHAapToB, 1992. - 325 c. (Hamuuue B 6ubmoreke TYCYP -
5 93K3.)

4. TexHomorusi ¥ aBTOMaTU3alysi IPOM3BO/ICTBA PaIMOIEKTPOHHON anmaparypel: Y4ueOHUK 1S
By30B/ U. I1. Bymmunckum, O. 1. Taytos, A. I1. Jocranko u ap.; Pen. A. I1. Jocranko, Pex. L. M.
Yabmapos. - M.: Paano u cBsi3b, 1989. - 624 c. (Hanmuune B 6ubmmoreke TYCYP - 45 3k3.)

4.3. YueOHO-MeToANYeCKOe M0co0He U MPOrpaMMHoOe odecrieueHne
1.  «OcHoBbI TexHoorusi POC», «TexHonorust POC», « TeXxHO/M0rusi TOBEPXHOCTHOIO MOHTAXa»,
«TexHonornueckue rnpoLeccel U Npou3BOACTBa», « TexHonorus OBC-2»: [Ipaktukym / XpuctiokoB B. I -
2012. 177 c. [DnektpoHHbIM pecypc] - Pexum pgoctymna: http://edu.tusur.ru/publications/2010,
CBOOOZIHBIM.
2. Texuomorusi POC: MeTroguueckre yKa3aHHWsS I10 BBIMOJHEHHIO jabopaTopHbIX pabor /
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CwmupHoB I. B., Tposia O. E., XpuctiokoB B. I, Kan A. I. — 2012. 99 c. [DnekTpoHHbIit pecypc] - Pexxum
poctyma: https://edu.tusur.ru/training/publications/2014, cBo60JHBIH.

3. TexHosorusi TpOMU3BOACTBA 3JIEKTPOHHBIX CpeACTB: MeToguueckue  ykKasaHUs — I10
CaMOCTOsITe/IbHOM U UHAWBU/IyabHOM paboTe cTyzeHTOB: MeToZiMuecKre yKa3aHus TI0 CaMOCTOSITe/IbHOU
¥ UHAVWBUAYyanbHOU pabore crygeHToB 11.03.03 "KoHcTpywpoBaHWe ¥ TEeXHOJIOTHS 3/€KTPOHHBIX
cpenctB" / Congatkud B. C., TposH O. E., Tyer B. 1. — 2016. 7 c. [OnekTpoHHbIN pecypc] - Pexxum
noctyta: https://edu.tusur.ru/publications/6247, cBo60JHBIT.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
1. https://edu.tusur.ruhttp://e.lanbook.comhttp://elibrary.ru
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