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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 49 or« 3 » 3 2017 1

JIUCT COTTIACOBAHUN
PabGouass mporpamma cocTaBiieHa C y4eToM TpeOoBaHUH (eneparbHOT0 TOCYIapCTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cermansHOCTH) 11.03.03 KOHCTpyHpOBaHHE M TEXHOJOTHS SJICKTPOHHBIX CPEICTB, YTBEP)KIACHHOTO
2015-11-12 roma, paccMOTpeHa W yTBEpXAeHa Ha 3acemanuu Kadenpsl «3» mapra 2017 roma, mpoToKos
Ne 49,

PazpaboTunku:
3aB. kad. POTOM kad. POTOM Tyes B. N.
Horuent kap. POTOM Xpuctrokos B. I
WNnxenep xkadp. POTOM Omucoger A. 0.

3aBeayromuii ooecneunBaronieit kad.
POTOM Tyes B. U.

Pabouast mporpamma cornnacoBana ¢ (pakynbTeToM, MPOPUINPYIOLIEH U BITycKaromen kadeapamu
HaIpaBJIeHUs TOJTOTOBKHU (CIEIUAIBLHOCTH).

Hexan PK® O3zepkuH /l. B.

3aBeqyromInid BEITyCKAOIIEH Kad.

POTOM Tyes B. H.
DKCHEPTHI:

JHouent xad. POTOM Conpnarkus B. C.




1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUINIAHBI
B omnpenenenun ypoBHS M KadecTBa MOATrOTOBKHM BhiMyckHHKa TYCVYP, mperenayromniero Ha
nojlydeHue KBanudukanuu (crerneHu) OakajmaBpa, W COOTBETCTBHSI €r0 IOATOTOBKH TpPeOOBaHUSM
denepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CcTaHaapTa Beicuiero oopazosanus (OPI'OC BO), u
OCHOBHOHM 00pa3oBaTeabHON IMporpaMMbl o HampasieHuto noarotoBku 11.03.03 «KoncrpyupoBanue u
TEXHOJIOTHSI SIIEKTPOHHBIX CPEICTBY.

1.2. 3agaum AMCHMIIMHBI
—  TIpOBEpKa 3HAHWH MO OOMIETEXHHYECKUM U CIEIUATBHBIM TUCHUTUIMHAM y4eOHOTO TUTaHa;
— TpoOBepKa 3HAHWH M YMEHHU CTYJIEHTa pemarh 3a1add Npo(ecCHOHAIBHOTO XapakTrepa B
TUTIOBBIX CUTYaIUsX.

2. Mecto qmucuuiuiaiabl B cTpykrype OITOII

Hucnunnuna «IlogroroBka K cjaue u caada rocynapctBeHHoro 3k3amena» (b3.I01) otnocuTes k
050Ky 3 (6a30Bas 4acTh).

[TpenmiecTBYIOIMMHE  JUCHHUILIUHAMY,  (QOPMUPYIOIIMMH  HAdalbHBIC 3HAHUS, SIBIISIOTCS
cleqyronre AMCUUIINHBL: MogenupoBaHue U ONTUMHU3aIUs TexHomorndeckux mnpoueccoB POC, OcHOBBI
KOHCTPYUPOBAHUS 3JIEKTPOHHBIX CPEICTB, TeopeTruuecKkue OCHOBBI TEXHOJIOTHHU DJIEKTPOHHBIX CPEICTB,
TexHoMOrHs MPOU3BOJCTBA ANMEKTPOHHBIX CpeACTB, PU3NYECKHUE OCHOBBI MUKPO- M HAHOAIEKTPOHHUKH.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS AHCHUTIIHHBI

[Iponecc n3yyeHus QUCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIINX KOMIETECHITUI:

— TIK-1 cnocoGHOCTBIO MOJIENTUPOBAaTh OOBEKTHI U MPOLECCHI, UCIIOIb3YsI CTAHAAPTHBIC MaKEThI
aBTOMAaTHU3MPOBAaHHOIO IIPOEKTUPOBAHUS U UCCIIEI0BaHUS;

— IIK-2 roTroBHOCTBIO MHPOBOAUTH 3KCIEPUMEHTHI IO 33JaHHON METOAMKE, aHAIU3UPOBATh
Pe3yNIbTaThl, COCTABIATH 0030pbl, OTUYETHI;

— TIK-3 roroBHOCTBIO (OPMHPOBATH MpPE3CHTAIMH, HAyYHO-TEXHUYECKHE OTYETHI T10
pe3yibraraM BBINOJIHEHHON palboThl, 0OpPMIISTh pe3ysbTaThl UCCIEA0BaHUN B BHUJIE CTaTel U JJOKIJIAJOB
Ha HayYHO-TEXHUYECKUX KOH(EPEeHIUIX;

— IIK-4 cnocoOHOCTRIO MPOBOAMTH MPEIBAPUTEIBHOE TEXHMKO-DPKOHOMUYECKOE OOOCHOBaHUE
MIPOEKTOB KOHCTPYKLIUN AIEKTPOHHBIX CPEJICTB;

— IIK-5 roToBHOCTBIO OCYLIECTBIATH COOp M aHAIMW3 MCXOJAHBIX MAHHBIX U1 pacuéra U
IIPOEKTUPOBAHHUS JETAJIEH, Y3]I0B U MOAYIEH 3JIEKTPOHHBIX CPE/CTB;

— [IIK-6 rOTOBHOCTBHIO BBINONHATH PACYET W MPOEKTHUPOBAHUE JCTaleH, y3JI0B U MOIYJei
WIEKTPOHHBIX CPEACTB, B COOTBETCTBUM C TEXHHYECKUM 33JaHUEM C MCIOJIb30BAHUEM CPEICTB
aBTOMAaTH3aluy IPOEKTUPOBAHMSI,

— IIK-7 cnocobHOCThIO pa3pabarbiBaTh MPOEKTHYHO M TEXHUYECKYIO JOKYMEHTAlHIO,
0 OpPMIIATH 3aKOHUYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE PadOTHI;

— TIK-8 roToBHOCTBIO OCYIIECTBIATH KOHTPOJIb COOTBETCTBHS Pa3pabaThIBAEMbIX MPOEKTOB U
TEXHUUYECKOM JIOKYMEHTAllUW CTaHJapTaM, TEXHUYECKUM YCIOBUSIM U JPYTMM HOPMAaTHUBHBIM
JOKYMEHTaM;

B pesynbrare nuzydeHus: JMCUUILUIMHBI CTYIEHT JOJKEH:

— 3HaTb METOAbl OLEHKHM KauecTBa OC, CTaTUCTUYECKHE METOABI YIPABIECHUS KauyeCTBOM;
METOZABl aHAIM3a M KOHTPOJS TEXHOJIOIMYECKHMX IpOLieccOB Mpou3BoacTtBa IJC, METONOJOTHYECKUE H
TEOPETUYECKUE OCHOBBI CHUCTEM YIIPABICHUS KaueCTBOM; CTaHIAPThl, TEXHUYECKUX YCIOBHUS U
tpeboBanuit ECK/] ocHOBHBIE XapaKTepUCTUKU U MapaMeTpPhbl AIEKTPOHHBIX KOMIIOHEHTOB COBPEMEHHbBIE
TEXHOJIOTHYECKHUE IPOLIECCHI, JIEKAIMX B OCHOBE Ipou3BoacTBa POC; mopsnok aHanus3a HCXOIHBIX
JAHHBIX W OrPaHMYEHUS IPU KOHCTPYKTOPCKOM IPOEKTHMPOBAHMM W IIPU BBHIIOJHEHMHM pPacuyeToB,
COCTaBIIAATh M TMpHUMEHATh TexHuuyeckoe 3amanue (T3, TT3, UYT3). - BbIMOJHEHHE ONTHUMAIBLHOTO
komnoHoBaHuss POC Ha ocHOBe pazMepHONapaMeTPUUYECKUX PSAAOB M 0a30BBIX HECYIIUX KOHCTPYKLUH;
OCHOBBI IaTEHTHOTO MOKWCKa, XpaHeHus, 00pabOTKM M aHajIu3a MaTeHTHOM MHQpOpMALMM U3 Pa3IMYHBIX
UCTOYHUKOB W 0a3 JaHHBIX; OCHOBBI IPOBEACHUS MPEIBAPUTEIBHOTO TEXHHKO-PKOHOMHYECKOE
000CHOBaHHE IPOEKTOB KOHCTPYKIMH 3JEKTPOHHBIX CPEACTB; OCHOBBI ()OPMHUPOBAHUS IpPE3EHTALIMM,
HAyYHO-TEXHUYECKHE OTYETHl MO pe3yibTaraM BBINOJHEHHOH palboThl, O(OpMIIEHUS pE3yNbTaToB
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MCCIIeIOBAaHU B BUJIE CTAaTEH U JOKJIAI0B HAa HAYYHO-TEXHHUUECKUX KOH(EepeHIUsX;

— OCHOBBI TIOCTPOEHMSI MpPOTpaMM M METOAMK MCCIEIOBaHUIN, OCHOBBI CTAaTUCTUYECKOMN
00pabOTKU pEe3yJabTaTOB JKCIEpUMEHTa MpaBuiia O(QOpPMIIEHUS pPE3YIbTAaTOB AKCIEPUMEHTA; OCHOBBI
MOJICTUPOBaHUA OOBEKTHI W  MPOIECCHl, 3HATh CTAaHAAPTHBIE MAaKeThl aBTOMATU3UPOBAHHOIO
MIPOEKTUPOBAHUS U UCCIICIOBAHUS.

— yMeThb TPUMEHATh Ha TMPAKTHKE CTAaTHUCTUYECKHE METOABl YIPABICHUS KaueCTBOM,
aHAJIM3UPOBATh TEXHOJIOTMYECKUN MPOLECC MO KPUTEPHUSIM TOUYHOCTH M CTaOMIIBHOCTH, pa3pabaThiBaTh
JOKYMEHTAIIMIO ¥ y4acTBOBAaTh B pPa0OTE CUCTEMbl MEHEKMEHTA KaueCTBa Ha MPEINPUATHH; BBITOIHATH
3ajaHusl B oOmacTu cepTu(UKAlMU TEXHUYECKUX CPEACTB, CHUCTEM, MPOIECCOB U MAaTepUaOB;
pa3pabareiBaTh KOHCTPYKTOPCKO-TEXHOJOTHUECKYI0 JOKyMeHTanuio Ha POC ocymecTBIATh KOHTPOIb
COOTBETCTBHSI pa3padaTbIBa€MbIX MPOEKTOB M TEXHUUYECKOM TOKYMEHTAlMU TEXHUYECKUM YCIOBHUSIM U
JIPYTUM HOPMATUBHBIM JOKYMEHTaM; BBIIOJIHATH SPTOHOMUYECKOE U XYHOKECTBEHHO - KOHCTPYKTOPCKOE
MPOEKTHUPOBAHUE JUIEBBIX NaHenei yrpasineHuss POC. - BBIMOTHATH pacyeThl TEIJIOBOTO PEXUMa U
BJIAro3alluThl, 00ECHeurnBaTh HOPMAJIbHBIA TEIUIOBOM pexumM OiokoB/mpudopoB POC; mpencraBisiTh
MaTeHTHYI0 HHpoOpManuio B (opMme oT4éra O MATEHTHOM IIOMCKe, pedeparbl, TaOIUIBI CPaBHEHHUS
aHAJIOTOB U MPOTOTUIIOB C UCIIOJIb30BAaHWEM HH(DOPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH;
NPOBOAMTH  TPEIBAPUTEILHOE  TEXHUKO-KOHOMHYECKOE OOOCHOBAaHHE MPOEKTOB  KOHCTPYKLUI
AIIEKTPOHHBIX CPEACTB; (OPMUPOBATH MpPE3EHTAIMU, HAyYHO-TEXHUYECKHE OTYETHI IO pe3ylbTaram
BBITIOJIHEHHON PaboThl, 0OPMIIATh PE3yJbTaThl HCCIECJOBAHUI B BHJIE CTaredl W JIOKJIAZOB HA HAYYHO-
TEXHUUYECKUX KOH(EpeHIUAX; MOHUMATh MPOTpaMMbl U METOIAMKU HCCIEJOBAHUM, MPOBOAUTH MO HHUM
OKCTIIEPUMEHT, TPOBOJUTH CTATUCTUYECKYIO OOpabOTKy ¥ O(GOPMISTH pe3ylIbTaTbl AKCIEPHUMEHTA;
MOJICIUPOBAaTh OOBEKTHI U TMPOLECChl, HCIONb3Yys CTAaHJApTHBIE TAaKeThl AaBTOMATH3UPOBAHHOTO
MIPOEKTHUPOBAHUS M UCCIICAOBAHMS.

— BJaJeTh TEPMHUHOJIOTHEW B 00JacTH MEHEIKMEHTa KayecTBa, HAaBBHIKAMHU OILIEHKH KayecTBa
JOKYMEHTAIMH, TPOIYKIIMA U MEHEPKMEHTA; COBPEMEHHBIMH MPOTPAMMHBIMHU CPEICTBAMH MOJTOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON JoKyMeHTauuu npoekTtoB POC HaBbikaMu pabOThl ¢ KOMITBIOTEPHOM
TEXHUKOH U MPOTPpaMMHBIM 00ecTiedeHHeM I pa3paboTKH KOHCTPYKTOPCKON JTOKYMEHTAIIMH HaBBIKAMH
BBIOOpA DIEKTPOHHBIX KOMIIOHEHTOB M MAarepHalioB, COOTBETCTBYIOIIMX TEXHUYECKOMY 3a/laHUIO,
crauzapraM wid TVY; BO3MOXHOCTbIO 00€CIEYMBATh AIEKTPOMAarHUTHYIO COBMECTUMOCTb B
MPOEKTUPYEMBIX KOHCTPYKIUAX POC, yuuThIBaTh pa3IuvHbIC BHUBI IAPA3UTHBIX CBSI3EH; CIIOCOOHOCTHIO
OLIEHUBATh MPOYHOCTh U JKECTKOCTh KOHCTPYKIMH y310B POC M BBINONHATH NPOEKTUPOBAHUE M pacyeT
cucteMbl amopTH3anuu 61okoB POC; nH()OpMaMOHHBIME, KOMITBIOTEPHBIMU U CETEBBIMH TEXHOJIOTHUSIMH
JUI TIPOBEJICHHUS NAaTEHTHOTO IOWCKAa, XpaHEeHWs, oOpabOTKM M aHaiM3a NareHTHOH WHpopMaluu U3
Pa3IMYHBIX HCTOYHUKOB M 0a3 JaHHBIX, MPEICTABISTH €€ B TpeOyeMoM (opmare; HaBBIKAMHU MTPOBEICHUS
IPEIBAPUTENBHOTO TEXHMKO-3KOHOMUYECKOE OOOCHOBAaHHE MPOEKTOB KOHCTPYKLUH 3IEKTPOHHBIX
Cpe/iCTB; HaBhIKaMH (HOPMHUpPOBAHMS Tpe3eHTANWH, HAyYHO-TEXHHUYECKHE OTYETHI IO pe3yibTraram
BBINOJIHEHHON pa0oThl, 0hOpMIIEHUS Pe3yNIbTaTOB UCCIEIOBAHUN B BUJIE CTAaTe M JOKJIQJ0B HAa HAYYHO-
TEXHUYECKHX KOH(EPEHINAX; COBPEMEHHBIMU CPEICTBAMU PACUETOB, CTATHCTHYECKOW OOpabOTKH M
oopMIiteHus SKCTIEPUMEHTANIBHBIX JIAHHBIX; HABBIKAMU MOJIEIMPOBAHUS OOBEKTOB U MPOLIECCOB.

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh IUCLMIIIMHBI COCTaBseT 1.5 3aueTHBIX €IWHUIBI U TpE/iCTaBleHa B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Bunbl yueOHOM neaTenbHOCTH Bcero vacos CemecTpsl

8 cemectp
[TonroroBka u cada 3K3aMeHa, 4 54 54
OO01mas TpyI0eMKOCTh, 9 54 54
3auetHble EauHUIBI 1.5 15

5. ConepxaHue TMCHMILINHBI

5.1. Pa3zaesnl JUCHUIIMHGBI 1 BUABI 3AHATHI
He npenycmorpeno PYIIL.
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
He npenycmotpeno PVYII.

5.3. Paznennbl AMCHMILVIMHBI M MEKIMCHUILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (PeAbITYIIUMHU)
U o0ecreynBaeMbIMU (MOCJAEYIOIUMH) TUCHUIIIMHAMHA
Paznenbl qUCIUTIIMHBI M MEKIUCIUTIIMHAPHBIC CBSI3M C 00CCIEUUBAOITUMU (MPEABITYIIUMHA) U
obecrnieunBaeMbIMHU (TTOCIICAYIOIMMHI ) TUCIUTUTHHAMH MIPEJICTABICHBI B Ta0IHIE 5.3.
Tabnuna 5.3 - Pazaenpl AUCIUIUTMHBI 1 MEXIUCITUTUTMHAPHBIC CBS3H

Ne pasnenoB naHHOM NUCUMIUIMHBL, AJI1 KOTOPBIX
HE00X0IMMO U3y4eHHEe 00eCTIeUNBAIOLINX U
00ecreYrBaeMBbIX TUCIUILIINH

1 2 3 4 5

[IpenmectByronme QUCHUIIMHB

HaunmeHnoBanme JUCHUITIINH

1 TexHoOruUst MPOU3BOJCTBA AIEKTPOHHBIX
CpenCcTB

2 TeopeTI/IquKHe OCHOBBI TEXHOJIOI'MHU
SJICKTPOHHBIX CPCACTB

3 MonenupoBaHue U ONITUMH3AIHS
TEXHOJIOTUYECKUX nporeccoB POC

4 OCHOBBI KOHCTPYMPOBAHHUSI 3JIEKTPOHHBIX
CpeACTB

5 ®Ouznyueckue OCHOBBI MUKPO- U
HaHO3JIEKTPOHUKH

+

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, (POPMHUPYEMbIX TPU U3YYeHHH TUCHHUIIMHBI, 1 BUI0B 3aHATHIi
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX NpPHU HM3YYEHUHM AUCLUIUIMHBI, M BHUJIOB 3aHATHH
IpeJIcTaBlIeHo B Tabuie 5.4

Tabmuua 5.4 — CoOTBETCTBHE KOMIIETEHUMH H BHUIOB 3aHATHH, (HOPMUPYEMBIX MpU HIYyUCHHH
TUCHHUILIMHEI
Bunnl zanstuit
KomMnerennuu
IIK-1 DK3aMeH
[1K-2 DKk3amMeH
[1K-3 DKk3amMeH
T1IK-4 DK3aMeH
[1K-5 DKk3amMeH
I1K-6 DK3aMeH
[1K-7 DKk3amMeH
[1K-8 DK3aMeH
6. UnTepakTuBHBIC MeTOAbI U (GOPMBI OPraHU3aALUH 00yYeHHUSA
He npenycmorpeno PVYIL
7. JIaGopaTtopHbie padoThI
He npenycmorpeno PYII.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBHI)
He npenycmorpeno PVYIL
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9. CamocrosiTesibHasA padoTa
He npenycmotpeno PVYII.

10. KypcoBas pa6ora (mpoeKr)
He npenycmorpeno PVYII.

11. YueOHo-MeTOnM4YEeCKOe U HH(OPMALIMOHHOE 00ecTedeHne JUCITUNINHBI

11.1. OcHoBHas1 IUTEpaTypa

1. OcHOBBI TPOEKTHPOBAHUS 3IEKTPOHHBIX CpeACcTB: YueOHoe mocodue / KozmoB B. T,
UYepnpimer A. A., Koopun FO. II. - 2012. 149 c. [DOnekrponHblii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2783, nara o6pamenus: 21.02.2017.

2. CwmupHos, I. B. MonenupoBanue U onTUMHU3aIs 0ObEKTOB U IIPOIIECCOB: Y4ueOHOe mocobue
Uise MaructpanToB [OnexTponublii pecype] / CmupHoB I. B. — Tomck: TYCVYP, 2016. — 216 c. —
Pexxum moctyna: https://edu.tusur.ru/publications/6495, nara oopamenus: 21.02.2017.

3. HOpxoB H.K. TexHomorus npou3BOACTBa 3JCKTPOHHBIX CPEICTB: YICOHUK. — 2-€ U3[l., UCTIP. U
non. —  CIlIb.: U3narensctBo  «Jlawb», 2014. — 480 c. [DnekrpoHHslii  pecypc]. -
http://e.lanbook.com/view/book/41019/, nara obpamenus: 21.02.2017.

4. 06 yreepxnaenun ®I'OC BO mno wnampasnenuto noaroroBku 11.04.03 KonctpymupoBanue u
TEXHOJIOTH AIEKTPOHHBIX CpeAcTB (ypoBeHb Maructparypsl). [Ipukas ot 30 okrabps 2014 r. N 1405 (B pen.
ot 09.09.2015 Ne999)  [Dnextponnsiii pecypc]. URL: http://fgosvo.ru/news/6/505 (mara obOparieHus
10.03.2017).

5. Enudanos I'. . ®usuka tBepaoro tena: Yuebnoe nocodue ans By30B. - Cnb. Jlans, 2011. -
288c. 978-5-8114-1001-9ISBN. [DnexkTpOHHBIH pecypc]. -
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2023, nara obparuenus: 21.02.2017.

6. OO0 yrBepxkacHun Ilopsiaka TPOBENCHMS TOCYIAPCTBCHHOM WTOTOBOM AaTTECTAlUM IO
0o0pa3oBaTe/IbHBIM IPOrpaMMaM  BBICILIEr0 00pa3oBaHUS - MporpaMMaMm OakajaBpuara, IporpamMmmam
CHeLUalnTeTa U porpamMmmaM Maructparypsl. [Ipuka3 MunoOpuayku Poccun ot 29.06.2015 Ne 636 (B pexn.
ot 28.04.2016 No502) [Dnekrponnbiii  pecypc]. URL: http://fgosvo.ru/support/  downloads/
1636/?f=uploadfiles/prikaz_miobr/0001201507240021.pdf (nara obparuenus 10.03.2016).

11.2. lonoiHMTeIbHAS JUTEpPaTypa

1. Ileuarnsie muarel. KoncTpykuumm u Mmarepuansl: Monorpadus/ A. M. Mensenes. - M.:
Texnocdepa, 2005. - 302 c. (nanuuue B 6ubiuorexke TYCVYP - 83 5k3.).

2. IlpoexTnpoBaHWE M TEXHOJOTHS MEeYaTHBIX TUIaT: Y4ueOHUK as By3os/ E. B. Iluporosa. -M.:
®opym, 2005; M.: Uudpa-M, 2005. - 559 c. (nanuuue B 6ubimorexke TYCVYP - 77 3k3.)

3. V¥YBapo A.C. P-CAD. IIpoexTupoBanre U KOHCTPYHPOBAaHUE DIEKTPOHHBIX ycTpoicTB / A. C.
VBapos. - M. : [opstuas nunus-Tenexom, 2004. - 760 c. (Hanuuue B Oubanoreke TYCVYP - 42 5k3.).

4. Jlparynos BII., Heussectnwiii WN.I., I'puguun B.A. OCHOBBI HaHO3IEKTPOHUKHU: yueOHOE
nocobue ams By30B — M.:@usmarkuura, 2006. — 494 c. (manuune B 6ubnuoreke TYCVYP - 30 k3.).

5. Oo0ecrieueHne TEIJIOBBIX PEKUMOB TPU KOHCTPYHPOBAHUU PATUOIICKTPOHHOU ammaparyphl:
yuebHoe nmocobue / JI. JI. Potkom, FO. E. Cniokoitnsrit. - M. : CoBerckoe paauo, 1976. - 232 c. (Hanu4ue B
oubmuorexke TYCVYP - 26 3k3.).

6. C. 3u "®Ou3uka NoIynpoBOAHUKOBBIX pubopos".- M., Mup, 1984, 1 tom (450 c.), 2 Tom (450
c.). (manmune B Oubnmmoreke TYCVYP - 14 ok3.).

7. Henames A. I1. KoncTpynpoBaHue pajino371eKTPOHHBIX CPEACTB : YUeOHUK JUIs By30B / - M. :
Bricmas mkomna, 1990. - 431c¢. (manuune B Oubnuoreke TYCVYP - 24 5k3.).

8. EdumoB WM. E., Kozeipp U. ., TopOyno 0. U. "Mukposnekrponuka. dusnueckue u
TEXHOJIOTUYECKHE OCHOBBI, HAJIEKHOCTR'": YdeOHoe mocobme s By3oB — M. BIII, 1986.- 464 c.
(manmuyue B 6ubmmorexke TYCVYP - 52 ak3.).

9. boprapar H.U., I'aspunos C.A., I'epacumenko H.H. u np. HaHoTexHONIOTHYU B DIIEKTPOHUKE. —
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M.: Texnocdepa, 2005. -446 c. (nanuuue B Oubmuorexe TYCVYP - 20 5k3.).

10. Konenos JI.A. TexHOMOTHSI U KOHCTPYKITUS MUKPOCXEM, MUKPOTIPOILIECCOPOB U MUKPOCOOPOK
— CII6., M., Kpacunomap: W3marenbctBo «Jlanb», 2009. — 400 c. [DnekTpoHHBIH pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=192, nara o6pamenus: 21.02.2017.

11.3 YyeOHO-MeTOAHYECKHE MTOCO0HSH

11.3.1. O6si3aTesibHBbIE YUeOHO-MeTOAHYECKUE MOCOOHSI

1. Tyes B.U. I'ocymapcTBeHHBIN dK3aMeH: y4eOHO — METOJUYECKOE MOCOOHE IO MOATOTOBKE M
claye TOCYJapCTBEHHOTO JK3aMEHa II0 HANpaBJICHUIO TIOATOTOBKM OakamaBpoB 11.03.03 —
«KoHcTpyrpoBaHne M TEXHOJOIHs 3JICKTPOHHBIX CpeacTB» [Dmekrponusiii pecypc] / Tyes B.H.,
Omucoseyr AFO. —  Tomck: TYCYP, 2017. - 12 c¢. — Pexum  pgocryna:
https://edu.tusur.ru/publications/6846, nara ooparuenus: 16.03.2017.

2. PazpaboTka U MprUMEHEHHE TEXHOJOTMYECKUX MPOIECCOB: Y4UeOHO-METOANYECKOE mocodue /
XpuctiokoB  B.  I. - 2012, 32 c¢. [DnekrpoHsslii pecypc] - Pexum  pocryma:
https://edu.tusur.ru/publications/2017, nara o6pamenus: 21.02.2017.

3. MogenupoBanue ©  ONTUMH3AIMA  TEXHOJOTMUYeCcKuX TporeccoB POC:  VYueOHoe
metonunueckoe nocodue / Cmupnos . I'., CmupHoB I. B. - 2012. 99 c. [DnexrponHsIii pecypc] - Pexxum
noctymna: https://edu.tusur.ru/publications/1795, nara obpamenus: 21.02.2017.

4. ABromaruzanus KOHCTPYKTOPCKOTO ¥ TEXHOJOTHYECKOTO IPOCKTUPOBAHUS: YdUeOHOE
Meronuueckoe nocooue / E. ®@. XKuramosa; - Tomck: TYCVYP, 2007.-182 c¢. (Hamuuue B OMOIMOTEKE
TYCYP - 22 5k3.).

11.3.2 Y4ueOHO-MeTOAMYECKHE MOCOOUS IJISA JTUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

Y4eOHO-MeTOMYeCcKHe MaTepHUalbl JIJIsl CAMOCTOSTENIbHON U ayTIUTOPHOI paboThl 00ydaroImnXCs
M3 YHcCjia UHBAJINUIO0B HpG[[OCTaBJIﬂIOTCﬂ B Q)opMax, aIIaHTI/IpOBaHHI)IX K OFpaHI/I‘-IeHI/IflM nux SIIOpOBBﬁ u
BOCIIPUATHS HHPOPMAITUH.

JlJis1 11 ¢ HAPYIIeHUSIMU 3PeHUs:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B MeYaTHON (hopMe YBETUUEHHBIM MIPUPTOM.

Jlis1 JINI ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

— B Mie4aTHoO (opme.

JIiis1 11 ¢ HAPYIIEHUSIMU ONIOPHO-IBUIaTeJIbLHOIO annapara:

- B (popme 2IEeKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

11.4. Ba3sl JAHHDbIX, l/lH(l)OpMaIlI/IOHHO-CI[paBO‘{HI)Ie, NMOUCKOBbIC CUCTEMbI " TpeﬁyeMoe
NporpaMMHoe odecrnevyeHue

1. https://edu.tusur.ru

2. http://e.lanbook.com

3. http://elibrary.ru

12. MaTepnanbﬂo-TeXHuquKoe odecneueHne AUCHUIIIMHBI

12.1. O61mue TpeGoBaHUs K MATEPHAIBLHO-TEXHHYECKOMY 00ecedeHUI0 THCIIUIIUHbI
MarepuanabHO-TeXHUUYECKoe obecrieuenue kap. POTOM

12.2. MaTrepuajbHO-TeXHUYECKOe 00ecnedeHre TUCIUTIIMHBI IS JIMI ¢ OTPAHHYEeHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OcBoenne nucuuruinHbl dunamMu ¢ OB3 ocyiecTBiasieTcsi ¢ UCONIb30BaHUEM CPENICTB 00yUeHUs
00I1Iero U CrelnHaIbHOrO Ha3HAUCHHUS.

[Ipu o0Oy4yeHHH CTYIEHTOB € HApPYHIEHHSIMH CJyXa [PEeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYIbTUMEAUMHBIX CPEACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenadn yueoHo nHGOpManuu B AOCTYMHBIX (popMax Ajisi CTYIEHTOB C HapylICHUSMHU CIyXa,
MOOMJIBHOM CHCTeMBI OOy4eHHUs sl CTYIEHTOB C HWHBAJIUAHOCTBIO, MOPTATUBHOM WHIYKIIMOHHOM
cUCTeMBbl. YueOHas ayquTopusi, B KOTOPOH OOydaroTCsl CTYIEHTBI C HapyILIEHHEM cllyxa, 000opyaoBaHa
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KOMITBIOTEPHOM TEXHUKOW, AyAUOTEXHUKOM, BHUJICOTEXHUKOH, SIEKTPOHHOW JIOCKOW, MYIbTUMEIUMHON
CHCTEMOM.

[Ipu oOydeHWH CTYJCHTOB € HAPYHIEHUSIMH 3PEHHSIMH TPEIYCMOTPEHO HCIIOIb30BaHUE B
JIEKIIMOHHBIX M YUYEOHBIX ayTUTOPUSIX BO3MOXXHOCTH IIPOCMOTpA yIaJICHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WM cllaiijla Ha KpaHe) MPU MOMOIIY BUCOYBEIUUUTENCH ISl YIalIEHHOTO IIPOCMOTpa.

[Ipu 0OydeHHH CTYICHTOB ¢ HAPYILIEHUSIMH OMOPHO-ABUIaTEeJIbHOI0 anmnapara HUCIOIb3YITCS
aJIFTEPHATUBHBIC YCTPONCTBA BBOJAA MHGOPMAIIMU U JAPYrUe TEXHUYECKUE CPEICTBA MpreMa/mepenadn
yaeOHON mH}OpMaIMu B AOCTYIHBIX (hopMax sl CTYIEHTOB C HAPYIICHUSMHU OTIOPHO-IBUTATEIILHOTO
ammapara, MOOUITLHOM CUCTEMBbI O0YUYEHHUS JIJISl JIFOACH ¢ MHBAIMIHOCTHIO.

13. ®oH OLIEHOYHBIX CPEICTB

13.1. OcHoBHbIe TPeOOBaHHUS K (POH/IY OLIEHOYHBIX CPEJACTB U MeTOANYECKHE PeKOMeHIaluu
@OH/I OLEHOYHBIX CPEICTB U THIIOBBIE KOHTPOJIbHBIE 3aJaHMs, HCIOIb3YEMBbIE I OLECHKHU
Cc(OPMHUPOBAHHOCTU U OCBOEHHUS 3aKPEIUICHHBIX 3a AMCLUUIUIMHON KOMIETEHLMI Npu IPOBEIECHUU
TEKYILEH, IPOMEKYTOUHOM arTeCcTalyy 10 AUCLUILIIMHE IPUBEICH B IPUIIOKEHUH K pabodeil mporpaMme.

13.2 TpeGoBaHus K (poHITY OLEHOUYHBIX CPEICTB JJIsl JIHI ¢ OTPAHHYEHHBIMHU BO3MOKHOCTSIMH
310pPOBbS
Jis CTyneHTOB C WMHBAJIUIHOCTBIO TMPEAYCMOTPEHBI IOIMOJHUTENbHBIE OLIEHOYHBIC CPEICTBA,
MepPeYCHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabnuua 13.1 — JlononHUTEIBHBIE CPEACTBA OLEHUBAHUS 711 CTYACHTOB C HHBAJIUHOCTHIO

Buabl 1ONOJIHUTEIBHBIX OLICHOUHBIX (DOpMLI KOHTPOJIAA 1 OICHKHU

Kareropuu ctyaeHToB
CPEICTB pe3yabTaToB 00yUEHUs

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C HapyleHUsIMU
ciryxa

[TpenmyiecTBEHHO MUCHMEHHAs
IpOBEpKa

C HapylmieHHUAMHAU CO6€CCI[OBEIHI/IC I10 BOIIPOCAaM K 3a4CTYy, HpeI/IMYH_IeCTBeHHO YCTHas MMPOBEPKa

3pEeHUs OIIPOC 10 TEPMUHAM (MHIMBUyaIbHO)
C napyueHusaMu Pemenue nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOAAMHU

anmapara 3a4eTy

C orpannueHussMu o TecTel, TUCEMEHHBIE CAMOCTOSITENIBHBIE [IpenmymiecTBEHHO IPOBEPKa
o01IeMeIMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH, UCXOJISl U3 COCTOSTHUS
MIOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl ~ 00Yy4Yarolerocs Ha MOMEHT IPOBEPKU

13.3 Metonnyeckue peKOMEeHIALUHU 110 OLEHOYHbIM CPeACTBaM /JIsl JTUL ¢ OTPAHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS

Hns crynentoB ¢ OB3 mnpemycmarpuBaercss AocTymHass ¢GopMma MpeloCTaBICHUs 3aJaHui
OICHOYHBIX CPCACTB, 4 UMCHHO:

— B IleyaTHoM (opme;

- B IIe4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM UYTEHHs AaCCUCTEHTOM 3a/1aHUS BCIYX;

- IPEeOCTaBICHNE 33JaHMs C HCIIOIb30BAaHUEM CYPJIOTIEPEBO/A.

CTYJIGHTaM C MHBAJIMJJHOCTBIO YBCIIMYMUBACTCA BPEMS HA IOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC
BOMpPOCHIL. [ TakuX CTYyAEHTOB INperycMaTpuBaeTcs NOCTyHHas (opMa MpeaoCTaBIE€HUS OTBETOB Ha
3a7aHus, @ UIMCHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IpeCTaBICHNE OTBETOB YCTHO.

[Tponienypa oreHMBaHUS PE3yJAbTATOB OOYYEHHUS MHBAJIUAOB MO JUCLUIUIMHE MpPEdycMaTpUBaeT
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npeocTapieHue nHGopmarmu B popmax, alalTHPOBAHHBIX K OTPAHHUCHHSIM UX 3I0POBbS M BOCIIPUSATHUS
nHpopmanuu:

JlJ1s1 JIM1 ¢ HApYIIEHUSIMH 3PeHUst:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOW (hOpMEe YBEITUUYCHHBIM IIPHQPTOM.

JIist Jid1L ¢ HAPYIIeHUsIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH ONIOPHO-ABUTATEJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Tpu HEOOXOAMMOCTH JIJIsi OOYYAOIIUXCS C MHBAJIMIHOCTBIO MPOIIeypa OIEHUBAHUS PE3YIBTATOB
00y4eHUsT MOXKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

14. TlepevyeHb TUCHUIINH, 10 KOTOPBLIM NpoBoauTcsi ['DJ

TexHonorus Npou3BOACTBA NEKTPOHHBIX CPEACTB.

TeopeTndeckre OCHOBBI TEXHOJIOTMH PAIUONIEKTPOHHBIX CPEICTB.
MopenupoBaHue 1 ONTUMHU3ALU TEXHOJIOTM4YeCKuX rpoueccos POC.
OCHOBBI KOHCTPYUPOBAHUS AIEKTPOHHBIX CPEJICTB.

®Pu3nuecKrue 0OCHOBbI MUKPO-U HAHOIEKTPOHUKH.

orwdPE

15. Coneprxanue u yueOHO-MeTOAMYECKHE MATEPHAJIBI 10 TUCHMUILIMHAM

15.1. Cniucok BONMPOCOB MO JUCHUIIIIHHE
«TexHoM0TMS MPOU3BOICTBA YIEKTPOHHBIX CPEACTBY»

1. [llTtaMrIOBOYHBIE ONEpPAlUU B TEXHOJIOIMH KOHCTPYKTHBHBIX 3yieMeHToB DC (IedaTHOW miare,
nepeHel MaHenu u JIp.).

2. Knmaccudukanus medarHBIX IUIaT M METOAOB HMX HM3TOTOBJICHHS: OCHOBHBIC OIPEICNCHHS WU
TEXHUYECKHE TPeOOBaHUS, NMPEIbsIBIIEMbIe K MEUaTHBIM IJIaTaM; KOHCTPYKIIMOHHbBIE MaTepHaJIbI
JUISI IPOU3BOJICTBA MEYATHBIX TUIAT U UX XapaKTEPUCTHKHU.

3. OCOOEHHOCTH H3TOTOBJIEHUS MHOTOCIOMHBIX M THOKMX IEYaTHBIX IUIaT: KiIacCU(pHUKalus
METO/I0B M3TOTOBJIEHUS MEYaTHBIX IJIAT (METOA METaJUIM3allMi CKBO3HBIX OTBEPCTHM, MOMAPHOTO
IIPECCOBAHUs), UX CPAaBHUTEIBHBIE XAPAKTEPUCTHKU; IPECCOBAHWE MHOTOCIOWHBIX IEYaTHBIX
yar; 0COOEHHOCTh TEXHOJOTUU THOKHMX MEYaTHBIX TIaT, THOKMX MeYaTHhIX Kalenei u nuierdos;
KOHTPOJIb Y UCIIBITAHHUE NI€YaTHBIX ILJIAT.

4. CyOTpakTHBHBIE M aJJINTUBHbIE METOJbl W3TOTOBJIEHHUS TIE€YATHBIX IUIAT: XUMHUYECKHH,
KOMOMHUPOBaHHbIH, MOTyaJTUTUBHBIHN, aJTUTUBHBIN U €r0 pa3HOBUIHOCTH.

5. Oco0OeHHOCTH MOCTPOEHHUSI MPOCTPAHCTBEHHO-BPEMEHHON CTPYKTYphl COOPKM M MOHTa)ka
anmaparypbl: OCHOBHbIE MOHATHS M MpUHUUIBI ocTpoeHust TII cOopku U MOHTaxa, TUMOBbIE U
rpynnosbie TII cOopku n MoHTaXa.

6. OcHOBBI NaiikK. TeXHOMOTHS BHIIOIHEHUS MAWKH.

7. OcHOBBI CBapKH. MeTo/bI BBIMOJIHEHNS CBAPHBIX MOHTAKHBIX COEIMHEHUH.

8. TexHOMOTHSI MOBEPXHOCTHOTO MOHTaXa KOMIIOHEHTOB.

9. Croco0s! repmeru3anu DC M TEXHOJIOTHYECKHE TPeOOBAHWUS, MPEABSIBISIEMbIE K KadeCTBY.
Marepuainsl, IpUMEHsEMBIE 1711 TEPMETU3ALMH, X TEXHOJIOTMUECKUE XapaKTEPUCTUKHU U TIpaBUiIa
BBIOOpA.

10. Bupl TEXHUYECKOTO KOHTPOJISL. TeXHOIOrHueCcKrue UCTIbITaHusl.

15.1.1. OcHoBHas IuTEpPaTypa

1. IOpxoB H.K. TexHomorust mpon3BoICTBa EKTPOHHBIX CPEACTB: YUEOHUK. — 2-€ U3/., UCIIP. U
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nomn. — CIIb.: U3narensctBo «Jlanby, 2014. — 480 c. [DnekTpoHHbIN pecypc]. -
http://e.lanbook.com/view/book/41019/, nara obpamenwus: 21.02.2017.

15.1.2. /lonoJiHUTe/IbHASA JIUTEPATypa

Konenos JI.A. TexHOJOTHS U KOHCTPYKIIUST MHKPOCXEM, MUKPOITPOIIECCOPOB M MUKPOCOOPOK —
CII6., M., Kpacaonap: MU3narenbctBo «Jlauby, 2009. — 400c. [DnekTpoHHBIHA pecypc]. -
http://e.lanbook.com/books/element.php?pll cid=25&pll id=192, nara ob6pamenus: 21.02.2017.

15.2. Cniucok BOMPOCOB MO TUCIHUILINHE
«Teopernueckne OCHOBBI TEXHOJIOTHH PATHOYIEKTPOHHBIX CPEICTB»

1. Ocuoubie mnonsatus, omnpexaenenus ECT/], ECTIIII. OO6mue npuHOUNBI pa3pabOTKH |
noctpoenust ECT/I.

2. TexHOJOrMYECKHEe CUCTEMBbl M OCOOEHHOCTH HUX opraHuzauud. OOmias XapaKTepUCTHKA,
CTPYKTYypa | Moka3zaresnu 3pPpeKTUBHOCTH TEXHOIOTMYECKON CUCTEMBI.

3. Obmas xapakrtepuctuka POA kak oOwvekra mpousBoncTBa. TexHomoruss POC kak cioxHas
cucrema.

4. Equanunsiid Texnonorunueckuii nporecc (ETII). Tunopoii texnonoruueckuid nmponecc (TTII).
[TpyHIMIIBI TUNTM3AMK TEXHOJIOTUYECKUX MTPOLIECCOB.

5. TIpymnmoBoit Texnomornueckuii mpouecc (I'TII), npuHUMI TPYNMUPOBaHUS MPEIMETOB
MIPOU3BOJICTBA C YYETOM OCHOBHBIX (DaKTOPOB OPraHHU3alLIMU ITPOU3BOJICTBA.

6. DTanbl pa3pabOTKH TEXHOJIOTMYECKHX MPOIECCOB: aHAJIN3 UCXOMHBIX JAHHBIX AJS pa3padoTKU
TII; knaccudukanms ¥ TPYNIUPOBaHNE OOBEKTOB MPOU3BOJICTBA; KOJTMYSCTBEHHAS OIEHKA TPYIIIT
00BEKTOB MPOW3BOACTBA; aHAIHM3 THUIIOBBIX IpencTaBuTeneil; BbiOop neiictyromero TTII, I'TII
nnu ETII; cocTaBineHne TEXHOIOTMYECKOTO MapUIpyTa.

7. OCHOBHBIE 33/1a4M, PEILIaEMbIE Ha Tanax NPOEKTUPOBAHUS €AUHUYHBIX, TPYNIOBBIX U TUIIOBBIX
TEXHOJIOTUYECKUX MPOLECCOB.

8. OCHOBHBIE 3a7auy, pelIaeMble Ha 3TaNax MPOCKTUPOBAHMS MEPCIEKTUBHBIX TEXHOJIOTMYECKUX
IIPOLIECCOB.

9. ®u3MKO- TEXHOJIOTMYECKUE OCHOBBI MaiKu. B3auMOCBsI3b KOHCTPYKIIMM NAsSHBIX COCTMHEHUH 1
pexxumMoB naiiku. Beibop npunoes.

10. CBapka, ¢usnueckoe cofepskaHrue MPOIECCOB CBAPKU, MX TEXHOIOTUYECKUE XapaKTEPUCTUKU
Y BO3MOXKHOCTH.

15.2.1. OcHoBHasi uTEpaTypa
1. FOpkoB H.K. TexHonOTHS MTPOU3BOACTBA IEKTPOHHBIX CPEICTB: YICOHUK. — 2-¢ HU3]I., HCIIP. U

non. — CIIb.: WM3parensctBo <«Jlawb», 2014. — 480 c. [DOnekTpoHHbIi pecypc]. -
http://e.lanbook.com/view/book/41019/, nata obpammenus: 21.02.2017.

15.2.2. JlonoaHuTeAbHAS JIUTEpaTypa
1. IIpoexTtupoBaHHe U TEXHOJOTHUS MEYaTHBIX Mar: Y4yeOHuk /s By30B/ E. B. [luporosa. -M.:
®opym, 2005; M.: Uadpa-M, 2005. - 559 c. (nanuuue B 6ubnmuoreke TYCVYP - 77 5k3.).

[Teuarnsie muiatel. KoncTpykuuu u marepuansl: MoHorpadus/ A. M. Mensenes. - M.:
Texnocdepa, 2005. - 302 c. (nanuuue B 6ubiuorexke TYCVYP - 83 3k3.).

15.3. Ciucok BONMPOCOB MO THCIHUTLINHE
«MonejsupoBaHne H ONTUMH3ANMS TEXHOJIOTHYECKHUX MpoueccoB PICy»

1. OcHoBsI Teopuu noao6us. I'eomerpruyeckoe noxoodue.
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2. Obuiee appunHOE peodpazoBaHue. TUIIBI MOAETUPYIOIIMX CHCTEM.

3. JIunelinas perpeccus OT OTHOTO MapaMmeTpa. Bunbl perpeccun.

4. Tlapabonuueckas perpeccusi. TpaHCIeHIeHTHbIe perpeccuu. llpencraBieHue perpecCHBHOIO
aHaJu3a B MaTpU4IHOU (popme.

5. Ilpumepsl. OCHOBBI KOppensaunoHHoro aHanmsa. KoppensnuonHoe otHomenue. Koaddumuent
JIMHENHOU Koppesiuuu. MeTos MHOXKECTBEHHOM KOPPESILIUH.

6. [locTpoeHne MHOKECTBEHHOU perpeccun MetooM bpanona.

7. AxtuBHbIN 3KcriepumenT. [1nan 2K.

8. IlonckoBbie MeTOABI ONTUMHU3ALNUNA. CXOAUMOCTh AJITOPUTMOB ITOKCKA.

9. OnTUMU3aIUs METOIOM KPYTOTO BOCXOXK/IEHUS. MeTOIbI TOKOOPUHATHOTO CITycKa (ITOabeMa).
10. Kommno3unuonnsle mianbl bokca. PororabenbHple IEeHTpaIbHbIE KOMITO3UIIMOHHBIE TIJIAHbI.

15.3.1. OcHoBHas IuTEpPaTypa
1. Cwmupnos, I. B. MogenupoBanue 1 onTUMHU3aIUs OOBEKTOB U MPOLECCOB: YUeOHOe mocoOue s

MarucTpanToB [DnekTponHbIi pecypc] / CmupHoB I. B. — Tomck: TYCVYP, 2016. — 216 ¢. —
Pexxum nocryna: https://edu.tusur.ru/publications/6495, nara oopamenus: 21.02.2017.

15.3.2. /lonoJHuTebHAS JIUTEpaTypa

1. Cwmupnos, J. I. MonenupoBanue u ontuMu3anus TeXHouornyeckux npomecco POC: YuebHoe
MeToanueckoe nocobue [Anekrponusiit pecype] / Cmupnos . I., Cmupnos I. B. — Tomck:
TYCVYP, 2012. — 99 c. — Pexwum nocryna: https://edu.tusur.ru/publications/1795, nara
obpamenus: 21.02.2017.

15.4. Cnucok BONPOCOB MO JUCHHUILINHE
«OCHOBBI KOHCTPYHPOBAHHS ICKTPOHHBIX CPEICTB»

1. EauncTBO mporecca CXeMOTEXHMUYECKOTO MPOEKTUPOBAHUS, KOHCTPYHMPOBAHUS U TEXHOJIOIMU
npousBozacta POC, ero cBsi3b ¢ HAyYHO-TEXHUUECKUM IPOTPECCOM.

2. POC - xak texHuueckas cuctema. CHCTEMHBIH MOJXOA - METOAOJOTHYECKas OCHOBa
IPOEKTUPOBAHUS KOHCTPYKIMH U TexHosoruid POC.

3. CrpykrypHble ypoBHH POC, ypoBHHU pa3zyKpylHEHHs, JIEMEHTHas U KOHCTPYKTHUBHas Oa3bl.
Tunossie koHCTpYKIIMH POC.

4. HopmaruBHast 6a3a MpOEKTUPOBAaHUS, KOHCTPYKTOPCKHE JOKYMEHTBI, BUJbl U KOMIUIEKTHOCTb,
0003Ha4YeHueE.

5. OCHOBBI KOHCTPYMPOBAHUS M TEXHOJOTHSI MUKPOCOOPOK.

6. KomnonoBka POC kak mpoMeXyTOUHOE KOHCTPYKTHBHOE pemieHre. MeToasl KOMITOHOBKU
pazuoanmnaparypsl.

7. DIEeKTpUYECKUE COCTUHEHUSI U MOHTaX B KOHCTpYKIusx POC.

8. Knaccudukanusi KOHCTPYKTOPCKO — TEXHOJOTMUYECKUX METOOB PeaTH3alMU AEKTPUUYECKUX
coenuHeHuit B POC.

9. OcHoBHble criocoOb! 3amuTel POC oT BO31EHCTBHUA KIMMAaTUYECKUX (PAKTOPOB OKpYyKarolien
CpEIbl.

10. ITpuHIMIBI S5KpaHUPOBAHUS IEKTPUUECKUX U MATHUTHBIX TOJIEH.

15.4.1. OcHoBHas JqUTEpPaTypa
1. OcHOBBI MPOEKTUPOBAHUS AEKTPOHHBIX cpecTB: YueOHoe nocodue / Koznos B. I,

Yepusimes A. A., Koopun 0. I1. - 2012. 149 c. [OnexrpoHHbIi pecypce] - Pexxum gocrymna:
http://edu.tusur.ru/publications/2783, cBoboausbIit, gata oopamenus: 21.02.2017.
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15.4.2. JlonoJiHUTe/IbHASA JIUTEPATypa

1. ABromaru3zanusi KOHCTPYKTOPCKOTO U TEXHOJOTUYECKOTO MPOEKTUPOBAHUS: YueOHOe
metoandeckoe nmocodue / E. @. XKuranosa;-Tomck: TYCVYP,2007.-182 c. (Hanmu4ue B
oubmuoreke TYCVYP - 22 3k3.).

2. VYBapoB A.C. P-CAD. IlpoextupoBanuie 1 KOHCTPYHPOBAHHE MEKTPOHHBIX ycTpoicTB / A. C.
VBapos. - M. : Topsiuast nmunausi-Tenexkom, 2004. - 760 ¢ . (manuuue B Oudnuoreke TYCVYP - 42
9K3.).

3. Henames A. I1. KoHcTpynpoBaHue paauo3IeKTPOHHBIX CPEJICTB : YUeOHUK IS By30B / - M. :
Bricmras mkona, 1990. - 431c. (nanuaue B oubnuorexke TYCVYP - 24 3k3.).

4. Oo0ecrieueHre TEIUIOBBIX PEKUMOB MPU KOHCTPYUPOBAHUU PATUOIICKTPOHHON anmnapaTypbl:
yuebHoe ocobue / JI. JI. Porkom, FO. E. Criokoiinsrii. - M. : CoBerckoe paauo, 1976. - 232 c.
(manmuuue B oubmotexke TYCYP - 26 3k3.).

15.5. Cniucok BONPOCOB MO AUCHUIIIHHE
«Du3nvecKue 0CHOBbI MUKPO-U HAHOJJIEKTPOHUKI

1. PaBHOBECHAs1 KOHLIEHTpAIM HOCUTENEH 3apsaaa, ypoBeHb DepMu. 3aBUCUIMOCTh KOHIICHTPAIUU

HOCHUTeJIEH 3apsaa OT TeMIIepaTyphl.

2. HepaBHoBecHble HocuTenu 3apsna. llonarue o kBasuypoBHAX Pepmu. PexomOunauus, ee

MEXaHHU3MBbI.

3. U3nyuarenpHast  pexoMOMHanusi.  OCHOBHBIE — TIOJNYNPOBOIHUKH,  HpPHUMEHSEMBIE B

MHUKPO3JIEKTPOHUKE (KpEeMHUH, FfepMaHui, apCeHU] raJuiis), UX CBOMCTBA.

4. Indodysnonnas u nperidoBas cocraBisrone Toka. Koapdumment muddysun HOcuTenei

3apsza.

5. BiusitHue aieKTpUYEeCcKOro mojsi Ha (PYHKIMIO pacrpeneiieHus Hocutenen 3apsaa. Jperidosas

CKOPOCTb.

6. PaccesHue Ha nedexTax KpuUCTaUIMYECKOW pemieTkd. TemmneparypHble 3aBUCHUMOCTHU

HOABMKHOCTU M KOHLIEHTPALIMM HOCUTENEH 3apsijia B MeTajliax.

7. PaboTa BBIXO/a AJIEKTPOHOB U3 METAJUIOB U MOITYIPOBOJHUKOB. TepMO3JIEKTPOHHAS IMUCCHSL.

8. IIpuKoHTaKTHBIE CI0M 00eAHeHus, oboraiienus, nuBepcuu. Dpdext LHoTTku.

9. Pe3kuil u minaBHBIN P-N nepexosl. TommuHa 00€THEHHOTO CIIO4.

10. 3apsinnas u auddys3nonHas emkocta P-n nepexona. [Ipo6oit p-n mepexona U ero MEXaHU3MBI
(JTaBUHHBIH, TYHHEIbHBIN, TETJIOBOM).

15.5.1. OcHoBHas quTEpaTypa

1. Enudanos I'. Y. ®uzuka tBepaoro tena: YuyebHoe nocobdbue st By30B. - Cno0. Jlanp, 2011. -
288c. 978-5-8114-1001-9ISBN. DneKTpoHHBIH y4yeOHUK:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2023, nata obpaiieHus:
21.02.2017.

15.5.2. lonoiHuTeIbHAS JIUTEpPaTypa

1. C. 3u "®wuszuka noaynpoBOAHUKOBBIX TpubopoB".- M., Mup, 1984, 1 tom (450 c.), 2 Tom

(450 c.). (14 5K3.).

2. Aparynos BII., Heussectusiii W.I"., I'puauun B.A. OcHOBBI HaHOZJIEKTPOHUKU: yueOHOE

nocobue 7 By30B — M.:@usmarkuura, 2006. — 494 ¢.(30 2k3.).

3. boprapar H.U., I'aspuiioB C.A.,I'epacumenko H.H. u np. HanoTexHOMOrNH B 27€KTPOHUKE. —

M.: Texnocdepa, 2005. -446 c. (20 3k3).

4. Edumo U. E., Kozpipp U. S., TopbynoB 0. WM. "Mukposnektponuka. dusnyeckue H
TEXHOJIOTHYECKHE OCHOBBI, HAJEKHOCTH': VYueOHoe mocobme s By3oB — M. BII, 1986.
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- 464 c. (52 7x3.).
16. Onucanue npoueaypsl NOArOTOBKH U caaum I'D

['ocynapcTBeHHBIH  3K3aMeEH 10  HampaBJCHHIO MOAroToBKM  OakamaBpa  11.03.03
«KoHcTpyrpoBaHue U TEXHOJIOTHsS AJIEKTPOHHBIX CPEACTB» KaK KOHTPOJIb PE3YJIbTATOB TEOPETHUYECKOM
4acTH OOY4eHHUS U TOTOBHOCTH CTYIACHTAa K  BBIIOJHEHHMIO HMTOTOBOM KBaNIM(UKAITMOHHOW pPabOTHI
IpelycMaTpUBaeT IMPOBEPKY  TEOPETUYECKUX 3HAHUN MO OOLIETEXHUYECKUM U CHEHHAIbHBIM
JUCLUILIMHAM.

[lepen rocymapcTBEHHBIM IK3aMEHOM IPOBOIATCSA OO0si3aTelibHble KOHCYJIBTALMU 1O BOIPOCAM,
BKJIFOYEHHBIM B JJAHHYIO [IPOTpammy.

Craua rocygapCTBEHHOTO SK3aMEHa IMPOBOIUTCS Ha OTKPBITHIX 3acelaHUSAX SK3aMEHAIIMOHHOU
KoMHCCHU. [ 0OCyTapCTBEHHBIN 3K3aMeH MPOBOAUTCS B YCTHOH (opme.

[Ipu mpoBeAeHHH TOCYIapCTBEHHOTO 3K3aMeHa HK3aMEHAlMOHHBIA OWJIET  YCTaHOBJIEHHOTO
obpasna (cm. puc. 14.1) cTymeHTH BBIOMPAIOT CIlydallHBIM 00pa3oM. bBHIIEThI comep:kaT BOMPOCHI,
COCTaBJICHHBIE B COOTBETCTBUU C pa3pabOTaHHBIM M YTBEPXKIECHHBIM BBITYCKAIOUIMMH Kadeapamu
KUIIP, KYIP u POTOM «llepeunem 6a30BBIX TEOPETHIECKUX BOIIPOCOB [ 0CymapCcTBEHHOTO SK3aMEeHa T10
HampaBlieHuto noAroroBku OakamaBpa 11.03.03 «KoHCTpynpoBaHHE M TEXHOJIOTHUS AJIEKTPOHHBIX
cpeact» (cm. m.15.1, 15.2, 15.3, 15.4, 15.5 I[Iporpammsel). Ha noAroToBky K OTBETY NEPBOMY CTYIEHTY
MpeoCTaBIgeTcs 10 45 MUHYT, OCTaJIbHBIE CTYACHTHI OTBEYAIOT B MOPSIIKE OYEPETHOCTH.

TOMCKHMA IOCYJAPCTBEHHBIN YTBepxKIeHo
YHUBEPCUTET CUCTEM 3aB Kadeapoit
YIIPABJIEHUSA U PAJJUOIJEKTPOHUKW» (TYCYP)

(moamuce) (PUO)
« » 20 T

Paguoxkoncrpykropekuii gpaxkyibrer (PK®)

UTOrOBbIN MEXIUCLHUANTUHAPHBIA
T'OCYJIAPCTBEHHbBINA DK3AMEH
O HAMpPaBICHHIO IOATOTOBKHM OakayiaBpa
11.03.03 «KoHcTpyupoBaHHe U TEXHOJIOTHS IMEKTPOHHBIX CPEACTBY
[podumns:

BUWJIET Ne

1. OcHoBbI maiiku. TeXHOIOTHUS BHIMIOTHEHUS ANKH.

2. O6mas xapaktepuctuka POA kak o0bekra npousBoactsa. Texnonorus POC kak
CJIO’KHAsl CUCTEMA.

3. JIunelinas perpeccus OT OHOIO napamerpa. Bujsl perpeccun.

4. OCHOBBI KOHCTPYMPOBAHUS M TEXHOJIOTHSI MUKPOCOOPOK.

5. IlpuxkoHTaKTHBIE CIIOM 00eIHeHus, oOoramenus, naBepcuu. ekt LlorTku.

CocraBun
(nmoamuce) (®HO)

Pucynok 14.1 — Obpazern sK3aMEeHallMOHHOTO OuseTa

[Tocne 3aBepiieHusi OTBETa 4WIEHBl 5K3aMEHAIIMOHHOM KOMHCCHM MOTYT 3aJaBaTh CTYJIEHTY
JIOTIOJIHUTENBHBIE BOIIPOCHI, HE BBIXOJSIIME 3a IPENENbl MPOrpaMMbl TOCYIapCTBEHHOIO 3k3aMeHa. Ha
OTBET CTYJEHTA 110 OMJIETY U BOIPOCHI YWIEHOB KOMUCCHH OTBOAUTCS He Oosee 30 MUHYT.

B nmepuoxg moArOTOBKM K HUTOTOBOMY TOCYJAapCTBEHHOMY JK3aMEHY IO HaIlpaBJIEHUIO
(crienuanbHOCTH) CTYIEHTaM IPEeJOCTaBISIIOTCS HEOOXOAMMBbIE KOHCYABTALMU 10 JUCIMILIMHAM,
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BOILE/IINM B IIPOrpaMMy roCyJapCTBEHHOTO 3K3aMeHa.
[TpucyTcTBHE NOCTOPOHHUX JIMII Ha TOCYIApPCTBEHHBIX OJK3aMEHaX JOMYCKAeTCid TOJNbKO C
paspelleHus: peKTopa Bys3a.

17. Kpurepuu ¢popMupoBaHusi HTOTOBOM OLIEHKH Pe3yJIbTATOB I'OCYIAPCTBEHHOI0 3K3aMeHAa

[To 3aBepuieHMM TOCYIapCTBEHHOI'O JK3aMEHA »HK3aMEHALIMOHHAsT KOMHCCUS Ha 3aKpbITOM
3aceaHuM O0CYXKJAaeT XapakTep OTBETOB KaXJIOro cTydaeHTa. lloAroroBka BBIMYCKHHKA CUHUTAETCS
cootBercTBytomeld TpeboBanusiMm ®I'OC BO, ecnu oH B X0€ MTOrOBOTO 3K3aMEHA JEMOHCTPHUPYET
KOMITJIEKC 3HAaHUW U yMEHUH, CBUACTEIHCTBYIOLIUN O €ro FOTOBHOCTH (CIIOCOOHOCTH) peliarh 3aiadyu
npoeCCHOHANBHONW JIEITETPHOCTH B THUIOBBIX CUTyalMsx O€3 MOrpemHocTeil NpUHIUIHAIHHOTO
XapakTepa, 4YTO COOTBETCTBYET OIICHKE «yJIOBJIETBOPUTENIHO» U BHIIIE B JACHCTBYIOIIEH OaIbHOM
CUCTEME OLICHOK. Pesynbrarel  0OCYXIEHHSI OIpENeNsioTcss oueHkamu "omimyHO", "Xopomio"
"yIOBIETBOPUTEIBbHO", "HEYIOBIETBOPUTEIIHHO".

WtoroBass oOlLleHKa MO 3K3aMEHY BBICTABISETCS B IIPOTOKOJ TOCYJAapCTBEHHOIO 3K3aMEHa H
3a4eTHYIO KHIDKKY CTyJeHTa. B mpoTokoie rocyiapcTBeHHOT0 3k3aMeHa (PUKCUPYIOTCS HOMEP U BOIIPOCHI
9K3aMeHalMOHHOro Omiera. [Iperncenarens W 4WiICHbl HK3aMEHAIMOHHON KOMHCCHUU PACIHCHIBAIOTCS B
IIPOTOKOJIE U B 3aYETHOU KHUXKKE.

HToroBast oIieHKa 10 IK3aMEHY COOOIIAeTCs CTYIEHTY B JIEHb CJaYH SK3aMeHa.

OLeHKa «OTJIMYHO» BBICTABIISIETCST B TOM Clly4ae, €Cld, @10 MHEHUIO BCEX 4YJICHOB
roCy/lapCTBEHHON 3K3aMEHALIMOHHOW KOMHCCHM, BBIMYCKHHMK Jaj IIOJHbIE pPa3BEpHYTbIE OTBETHl Ha
TEeOpeTUUeCcKHe BOIpOckl Ouiera. JlomyckaeTcs HEeMOIHbII OTBET Ha OJMH JOTIOJHUTEIbHBINA BOMPOC.

OneHka «XOpoIlO» BBICTABISIETCS B TOM Cilydae, €ClIM, [0 MHEHHI0O BCEX YJICHOB
roCyJapCTBEHHOM 53K3aMEHAllMOHHOM KOMMCCHUM, BBIIIYCKHUK Jaj IOJHbIE pa3BEPHYTHIE OTBEThl Ha
TEOPETUYECKHE BONPOCH! OMIIeTa, OJIHAKO HE OTBETUII Ha PsJl JOMOIHUTEIbHBIX BOIPOCOB. Takke MOXKET
OBITh BBICTABJICHA B CITy4yae, €CIIM OTBET HA OJIUH U3 TEOPETUYECKUX BOIIPOCOB HEMOIHBIM.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS B TOM Cllydae, €CiIH, 110 MHEHHIO BCEX UJIEHOB
rocyAapCTBEHHOM 3K3aMEHAllMOHHON KOMMCCHH, BBITYCKHUK Jajl HEMOJIHbIE OTBEThl HA TEOPETHUYECKUE
BOIIPOCHI OuIIeTa.

[Ipy BBICTAaBICHHM OLEHKU MPUOPUTETHBIMHU SBJSIOTCS AUCUMILIUHBL 1-3 Tabmuubl 5.3, 1o
KOTOPBIM HEOOXOJMMO JaTh MaKCUMAIbHO TOJIHBIN U JeTalbHbIA OTBET. [1o nucturimunamM 4-5 Tabmuiis
5.3 sK3aMeHyeMbIil JIOJDKEH TMOoKa3aTh 3HAHUS U TOHMMaHue o0JacTed JaHHBIX MPEIMETOB, MPU ITOM
JIONTYCKAETCS] HETIOJHBINA OTBET.

OrneHka «HEyJOBIETBOPUTEIBHO» BBICTABISETCA B TOM Ciydae, €I OTBETHl Ha BOIIPOCHI OuiieTa
OTCYTCTBYIOT JTUOO COZEPKAT CYIIECTBEHHBIE (PAKTUUYECKHUE OITHOKH.

[Tpu BbICTaBNEHUU OIICHKU NMPUHUMAETCS BO BHUMaHHE MpodeccruoHanbHas TPaMOTHOCTh OTBETA,
[IpaBWJIbHOE IPUMEHEHNE MOHITHI U TEPMUHOB, YMEHHE MOJIHO, CTPYKTYPUPOBAHHO U JIOTUYHO U3JIaraTh
Matepuall.

18. Onucanue npoueaypsl aneUisiuu no pesyasraram I'D

CryaeHThl MMEIOT TPaBO Ha ameuIsalvio, 3asBJICHUE HAa UM MpEACEeaaTessl TOCyIapCTBEHHOM
HK3aMEHAIIMOHHOW KOMUCCHUH JIOJKHO OBITH TOJJAaHO B JICHb OOBSBICHUS PE3yAbTATOB.

[TpoTOKONIBI TOCYIapCTBEHHOIO SK3aME€Ha YTBEPXKAAIOTCS MpeacenaTesieM 3K3aMeHaI[MOHHOMN
KOMHUCCUH, O(OPMIISIOTCS B CIELMAIbHOM JKypHale M XpaHsTcs B jAekaHare. [lo wcredeHnu cpoka
XPaHEHHS TIPOTOKOJIBI TIEPEIAt0TCS B apPXHUB.

CryneHtaM, He CIOABIIMM TOCYIApCTBEHHBIM HK3aMEH, MPEAOCTABISICTCS IPaBO IMOBTOPHOM
3alUThl WM CAa4M 3K3aMEeHa HE paHee 4YeM yepe3 OJUH Mecsl U He Oosiee yeM uepes IMATh JIeT Mocie
MIPOXOKJICHHSI UTOTOBOM TOCY/IaPCTBEHHOMN aTTeCTaIliU BIIEPBBIC.

[ToBTOpHBIE UTOTOBBIE ATTECTAIMOHHBIC UCTIBITAHUS HE MOTYT Ha3HAa4YaThCs Oosiee IByX pas.

CTymeHT TOJUIeKUT OTYUCICHHIO, €CIU pPe3ylbTarbl MOBTOPHOW caadn [ocymapCcTBEHHOTO
9K3aMeHa HEYIOBJIETBOPHUTEIbHBI
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB 1O YUYEBHOU JUCLATIIMHE
HO}IFOTOBKa K ¢1a4de U caavda rocyiapCrBeHHOIro Yx3aMmeHa

VYpoBeHb 00pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajgaBpuaT

Hanpasnenue noarorosku (crneunanbHocTh): 11.03.03 KoncTpyupoBaHue U TeXHOJIOTHS D1€KTPOHHBIX
CpelacTB

Hampasinennocts (mpoduis): TexHOT0THs JIEKTPOHHBIX CPEICTB

®opma oOyueHuUs: OUHAA

@axkynerer: PK®, Painokoncrpykropckuii pakyabrer

Kadenpa: PATIM, Kadenpa panuod1eKTPpOHHBIX TEXHOJOTHIA H IKOJOTHYECKOT0 MOHMTOPUHTA
Kypc: 4

Cemectp: 8

Y4eOnsrii man mHadopa 2014, 2015, 2016 roga

Pa3paborunku:
— 3as. kad. POTOM kad. POTOM Tyes B. 1.
— Jouent xadg. POTOM Xpuctiokos B. T
— MHuxenep xap. POTOM Omnucosen A. O.

Ok3ameH: 8 cemecTp

Tomck 2017
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1. BBenenue

®onp onenouHsix cpenacts (POC) aBnsercs NpUIOKEHUEM K paboyeil mporpaMme AUCHUTUIUHBL
(TIpaKTUKK) ¥ TPEACTABISIET COOOM COBOKYMHOCTH KOHTPOJBHO-U3MEPUTEIBHBIX MaTepUalioB (THIIOBBIC
3aja4u (3aJaHus), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METOJIOB MX MCIOJIb30BaHMUS, TPEIHA3HAYCHHBIX
111 U3MEPEHUsI YPOBHSI JOCTUKEHUS CTYAEHTOM YCTaHOBJIEHHBIX PE3yJIbTaTOB 00yUYEHHUS.

®OC mno paucuUIUIMHE (MIPAKTUKE) HCIHOJIB3YyEeTCS IpU IPOBEIECHUU TEKYILEro KOHTPOJIA
yCIIEBAEMOCTH M ITPOMEKYTOYHOM aTTeCTalluU CTYEHTOB.

[TepeueHp 3aKpeIICHHBIX 32 TUCHMILTMHON (IPaKTUKOM ) KOMIETEHIU MpuBe/ieH B Tabnuie 1.
Tabmumna 1 — [lepeueHb 3aKpeIUICHHBIX 32 TUCIUTIIMHON KOMIIETEHITUN

Kon
T1IK-8

DopMyITUpOBKa KOMIIETEHLIUN

TOTOBHOCTBIO OCYHICCTBJIATHL KOHTPOJIb
COOTBCTCTBUA paBpa6aTI>IBaeMI>IX IIPOCKTOB U
TEXHUYICCKOM AOKYMCHTAaLUU CTaHJapTam,
TEXHUYCCKHM YCIIOBUAM U APYTUM
HOPMATUBHBIM JOKYMCHTaM

[1K-7

CHOCOOHOCTBIO pa3padaThiBaTh MPOCKTHYIO U
TEXHUYECKYIO JIOKYMCHTAIHIO, 0()OPMIISITH
3aKOHYCHHBIC MTPOEKTHO-KOHCTPYKTOPCKUE
paboTsl

[1K-6

[IK-5

[1K-4

IK-3

TOTOBHOCTBIO BBINOJIHATH PacyéT U
IIPOCKTUPOBAHKE JI€TAJICH, Y3JI0B U MOYJIEH
JIEKTPOHHBIX CPEJCTB, B COOTBETCTBHUHU C
TEXHUYECKHUM 3a/IaHUEM C UCII0JIb30BAHUEM
CPEACTB aBTOMATH3aIMU IPOCKTUPOBAHUS

TOTOBHOCTBIO OCYIIECTBIIATH COOP U aHAIN3
UCXO/IHBIX JIaHHBIX JUIA pacuéra u
IIPOCKTUPOBAHMS IETAIEH, Y3J10B U MOAYIIEH
AIIEKTPOHHBIX CPEICTB

CIIOCOOHOCTBHIO MMPOBOAMTH MPEABAPUTENHEHOE
TEXHUKO-DKOHOMHUYECKOE 00O0CHOBAHUE
MPOEKTOB KOHCTPYKIIUH IIEKTPOHHBIX CPEICTB

TOTOBHOCTBIO (DOPMUPOBATh MPE3EHTALINH,
Hay4YHO-TEXHUYECKHUE OTYETHI 110 pe3yJbTaraM
BBITNIOJTHEHHOM paboThl, 0POPMIIATH PE3YIbTAThI
VCCJIEZIOBAHNI B BUJIE CTATEN U JOKJIAI0B HA
Hay4YHO-TEXHUYECKUX KOH(EepeHIUIX

[1K-2

[1K-1

TOTOBHOCTBIO MPOBOAUTH SKCIICPUMCEHTEI 11O
3aJaHHOM MCTOAMKE, aHAJIU3UPOBATh
PE3YIbTaThl, COCTABJIATH 0630pBI, OTYETHI

CIOCOOHOCTHIO MOJIETUPOBATH OOBEKTHI 1
MPOIIECCHI, UCTIONB3Ys CTAaHAAPTHBIC TAKETHI
aBTOMaTI/ISI/IpOBaHHOFO HpOGKTI/IpOBaHI/IH nu
HCCIIENOBaHU
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Oransl GOPMUPOBAHUS KOMITETEHIIUI

J1oJ17KeH 3HATh METO/BI OIICHKH KayecTBa
OC, cTaTUCTUYECKHE METO/IbI YIIPaBIICHUS
KaueCTBOM; METO/Ibl aHAJIN3a  KOHTPOJIS
TEXHOJIOTMYECKHUX MPOIECCOB
npou3BoacTBa DC, METO0JIOTHYECKUE U
TEOPETUUECKUE OCHOBBI CUCTEM
yIIpaBIICHUS KAY€CTBOM; CTAaHIAPTHI,
TEXHUYECKUX YCIOBUS U TPEOOBAHHIA
ECKJI ocHOBHBIE XapaKTEpUCTUKU U
napaMeTpsbl AIEKTPOHHBIX KOMIIOHEHTOB
COBPEMEHHBIEC TEXHOJIOTHYECKUE
MIPOLIECCHI, JIEKAIINX B OCHOBE
npousBozacTsa POC; nopsaok aHanmza
MCXOJHBIX JIaHHBIX U OTPaHUYCHHUS IPU
KOHCTPYKTOPCKOM IPOEKTUPOBAHUH U TIPU
BBITIOJTHEHUH PAcyeTOB, COCTABIISATH U
IPUMEHSTh TexHuueckoe 3ananue (T3,
TT3, UT3); BbIIOIHEHHE ONTUMATIBHOTO
komrioHoBaHus POC Ha ocHOBe
pasMepHoIIapaMeTpUIECKUX PsIOB U
0a30BBIX HECYIIUX KOHCTPYKIIHIA; OCHOBBI
NaTeHTHOI'O MOKMCKa, XpaHeHus1, 00paboTKH
W aHaJM3a MaTeHTHOW MH(pOopMaIu n3
Pa3IMYHBIX UCTOYHUKOB U 0a3 1aHHBIX;
OCHOBBI TIPOBEICHUS TIPEIBAPUTEIHHOTO
TEXHUKO-?KOHOMHYECKOE 000CHOBAaHUE
MPOEKTOB KOHCTPYKIIMHA AIIEKTPOHHBIX
CpPEACTB; OCHOBBI (HOPMHUPOBAHUS
NPe3eHTaINi, HAyYHO-TEXHUUECKNE
OTYETHI 10 Pe3yJbTaTaM BBIITIOJTHEHHON
paboThl, ohopmIIeHHS pe3yIIBTaTOB
UCCIIeIOBAaHUN B BUJIE CTAaTeH U JIOKJIa 0B
Ha HayYHO-TEXHUYECKUX KOH(PEPEHITHSIX;
OCHOBBI IOCTPOEHUS MPOTPaMM U METOJIUK
MCCIICIOBAHU, OCHOBBI CTaTHCTUYECKON
00pabOTKH Pe3yIbTAaTOB 3KCIIEPUMEHTA
npaBuia opopMIICHHS PE3yTHTaTOB
HKCIIEPUMEHTA; OCHOBBI MOJICIIUPOBAHUS
00BEKTHI U TIPOIIECCHI, 3HATh CTAaHIAPTHBIC
MaKeThl ABTOMaTU3UPOBAHHOTO
MIPOEKTHUPOBAHUS M UCCIICTOBAHHS,
JloJ17keH yMeTh ITPUMEHATh Ha IPAKTUKE
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CTaTUCTUYECKUE METOABI YIIPaBICHUS
KaueCTBOM, aHAIM3HPOBATh
TEXHOJIOTHUECKUH MPOLECC 110 KPUTEPUIM
TOYHOCTH U CTaOWJIBHOCTH, pa3paldaTbiBaTh
JOKYMEHTAIIMIO U y4acTBOBAaTh B paboTe
CHCTEMBI MEHE/)KMEHTA KayecTBa Ha
IPEANPUATHN; BBIIOIHATD 3a/laHU B
obnactu cepTuuKaMyu TEXHUIECKUX
CPEACTB, CUCTEM, IIPOLIECCOB U
MaTrepuayioB; pa3padaTiBaTh
KOHCTPYKTOPCKO-TEXHOJIOTHYECKYIO
nokyMeHTanuto Ha POC ocymecTBisTh
KOHTPOJIb COOTBETCTBHSI pa3padarblBaeMbIX
MIPOEKTOB ¥ TEXHUYECKOH JOKYMEHTAIIH
TEXHUYECKUM YCJIOBUSAM U IPYTUM
HOPMAaTHBHBIM JIOKYMEHTAM; BBITIOJIHATH
HPrOHOMHUYECKOE U XYJ0KECTBEHHO-
KOHCTPYKTOPCKOE IPOSKTHPOBAHUE
JIULEBbIX NaHenen ynpasnenus POC. -
BBINOJIHATH PACYEThI TEIUIOBOTO PEXXKUMA
BJIAr03allUThl, 00€CIeYrBaTh HOPMAJIbHBIN
TEIIOBOH pexum OokoB/mpudopor POC;
IPEACTaBIATh NATEHTHYI0 HHPOPMALUIO B
dbopme 0T4ETa O TATCHTHOM IOUCKE,
pedeparsl, TabIMLIBI CPABHEHUS aHAJIOTOB
Y TIPOTOTHUIIOB C MCIIOJIH30BaHUEM
MH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJOTHI; IPOBOAUTH
IpeBApUTEIBLHOE TEXHUKO-
HKOHOMHUYECKOEe 000CHOBAHHE IIPOSKTOB
KOHCTPYKIIMH 3JIEKTPOHHBIX CPEJICTB;
(dbopMHpOBaTH MPE3EHTALNH, HAYIHO-
TEXHUYECKHE OTYETHI 10 Pe3yJIbTaTamM
BBITIOJTHEHHOM paboThl, 0pOpMIIATH
pe3yNbTaThl UCCIEIOBAaHUN B BUJIE CTAaTeH 1
JIOKJIAJIOB Ha HAYyYHO-TEXHUIECKUX
KOH(epeHLUAX; HOHUMATh IPOrPaMMBbl U
METOIMKH MCCIIeIOBAHUH, TPOBOUTH IO
HUM 3KCIEPUMEHT, TIPOBOAUTH
CTaTUCTUYECKYIO 00pabOTKy U 0)OPMIIATH
pe3yNbTaThl HKCIIEPUMEHTA; MOJIETMPOBATh
0O0BEKTHI U TIPOLIECCHI, HCTIONB3YS
CTaHJIapTHBIE MAKETHI
aBTOMAaTH3MPOBAHHOTO TIPOCKTHPOBAHUS H
UCCIIEIOBaHHUS;

Jlos1keH BJIageTh TEPMUHOJIOTHEN B
00J1IacTH MEHEKMEHTA KauecTBa,
HaBBIKaMH OICHKH Ka4eCTBa
JOKYMEHTAIMH, TPOTYKIIUU U
MEHEDKMEHTA; COBPEMEHHBIMHU
IIPOTPaMMHBIMU CPEACTBAMH MTOJTOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTUIECKOM
JOKyMeHTaluu rnpoexktoB POC; HaBbIkaMu
paboThl C KOMIIBIOTEPHON TEXHUKON U
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OO01mue XapakTepUCTUKU MOKa3areinel u KpUTepueB

IpUBEACHBI B TabiuLe 2.
Tabnuua 2 — O01ue XxapakTepuCTUKY NoKa3aTreaeil U KpUTepHeB OLIEHUBAHUS KOMIIETEHIIUN 1O 3Tanam

Tlokazarenu u
KpUTEpUU

OTnnyHO (BBICOKUM
YPOBEHB)

Xoporto (6a30BbIi
YPOBEHD)

3Harb

uMeeT TIy0oKue
(bakTHuecKue u
TEOPETUIECCKIE 3HAHUS B
npezaenax u3ydaeMoi
o0acTy ¢ MTOHUMaHUEM
TpaHUIl TPUMEHUMOCTHU

3HAeT PHUHIIUIIBI,
npoliecchl U olmue

MOHSITHS B IpeJesiax
u3ydaeMoil obmacTu

CornacoBaHa Ha noptane N2 18394

Ymers Bmangers
o0nasaeT 1uana3zoHOM KOHTPOJIUPYET paboTy,
IIPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
TpeOyeMbIX Ul pa3BUTHSL  COBEPILIEHCTBYET JIEHCTBUS
TBOPYECKUX PEIICHUH, paboThI
abcTparupoBaHus
npobiem
o0nasaeT 1rana3zoHOM HE0OXOJMMBbIMU HaBbIKAMH
IIPAKTUYECKUX YMEHUH, B HCCJIEJIOBAHNUN,

TpeOyeMbIX Ul pellieHnsl MPUCIOCA0INBAET CBOE
OTIpeJIeNIEHHBIX MPOOJIEM B  TIOBEIEHUE K
00JIaCTH UCCIIEAOBaHMS 00CTOATEIHCTBAM B

MIPOrPaMMHBIM 00€CTIeYeHUEM IS
pa3paboTKu KOHCTPYKTOPCKOU
JIOKyMEHTAI[MH; HaBbIKaMH BbIOOpa
AJIEKTPOHHBIX KOMIIOHEHTOB U MaTEPHAJIOB,
COOTBETCTBYIOLIUX TEXHUYECKOMY
3aJlaHuI0, cTaHjaapTaM i TY;
BO3MOKHOCTBIO 00€CIIEUNBaTh
AJIEKTPOMArHUTHYIO COBMECTUMOCTD B
MPOEKTUPYEMBIX KOHCTpYKIHUsIX POC;
YUYHUTBIBATH PA3IUYHBIC BUJIBI TAPA3UTHBIX
CBsI3€ii; CIIOCOOHOCTHIO OLIEHUBATh
MPOYHOCTH U KECTKOCTb KOHCTPYKIIUI
y3510B POC U BBINOIHATH TPOCKTUPOBAHUE
U pacdeT CUCTEMbI aMOPTHU3aIuU OJI0KOB
POC; nadopManiioHHbIMH,
KOMIBIOTEPHBIMHU U CETEBBIMU
TEXHOJIOTUSIMH ISl IPOBEICHUS
MaTEHTHOTO MOWCKA, XPaHEeHHs, 00pabOTKH
W aHaJlM3a MaTeHTHON MHPOpMALUK U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX,
MIPENICTaBISATh €€ B TpeOyeMoM dopMmare;
HaBBIKAMH MPOBEACHUS MTPEIBAPUTEITHLHOTO
TEXHHUKO-3KOHOMUYECKOTO 000CHOBaHUS
MIPOEKTOB KOHCTPYKIIUH AIIEKTPOHHBIX
CPEICTB; HaBbIKAMH (DOPMUPOBAHUS
MIPE3CHTAINI, HAyYHO-TEXHUUECKUX
OTYETOB IO pe3y/IbTaTaM BBIOJIHEHHOM
paboThl, 0popMIIEHUS PE3yIBTaTOB
MCCJICJIOBAHUN B BUJIE CTATEHl U TOKJIAI0B
Ha HAyYHO-TEXHUYECKUX KOH(EepeHIHIX;
COBPEMEHHBIMU CPEJICTBAMU PACUETOB,
CTaTUCTUYeCKO 00paboTKU U

o opMIIeHHUS HKCIIEPUMEHTATIBHBIX
JTAHHBIX; HABBIKAMU MOJICITUPOBAHMS
00BEKTOB U MPOIIECCOB,;

OILICHUBaHUA KOMHGTGHHI/Iﬁ Ha BCEX ITaliax

pemicHUN HpO6J'ICM
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VYnoBnerBopuTeabH HMeEET olliee
0 (IOpOTroBBI IIPEICTABIICHUE O
YPOBEHb) MPEMETHOM 00J1acTH

o0J1agaeT OCHOBHBIMU
YMEHUSIMH, TpeOyeMbIMH
JUTSI BBITIOJTHEHUS TIPOCTBIX
3a7a4

2 Peaim3zanus KoMIeTeHIIHI

2.1 Komnerenuus K-8
[TK-8: TOTOBHOCTBIO OCYIIECTBIIATH KOHTPOJIb COOTBETCTBHUS pa3padaTbIBaEMbIX IPOCKTOB H

TEXHUYECKOM JOKYMEHTAIlMU CTaHJapTam,
JIOKyMEHTAaM.

3HaHUSIMH,
HEOOXOIMMBIMH H
JIOCTATOYHBIMU JIJIS
aHaJIM3a U BBITIOJTHCHHUS
TpeOyeMbIX 3a/1a4

TCXHUYCCKHUM YCIOBUSAM W APYIUM HOPMATHBHBIM

s popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSIJ ATANOB. DTarbl POPMUPOBAHUS
KOMIIETCHIIMU, TPUMEHSEMbIC /JI 3TOr0 BHJBI 3aHATHUH W HCIOJIb3yeMbIE CPEICTBA OLICHUBAHUS

MIPEACTABICHBI B Ta0uIe 3.

Tabmuna 3 — Dtansl GOpMUPOBaHUS KOMIIETESHIIMH U UCIIOIB3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3HaTb
Conepxanue METO/IbI OLICHKH Ka4eCTBa
3TaIoOB 9C, craTUCTUYECKHE

MCTOAbI YIIPABJICHUA

YMeTs

IIPUMEHSATH HA ITPAKTUKE
CTaTUCTUYECKUE METO/IbI
YIIPABJICHUS Ka4E€CTBOM,

Bnanets

TEPMUHOJIOTHEN B 00nacTu
MEHE/DKMEHTa KaueCTBa,
HaBbIKaMH OIICHKU

KaueCTBOM; METObI aHaJIM3UPOBATh KadyecTBa JOKYMEHTAIlNH,
aHaJau3a U KOHTPOJIsS TEXHOJIOTHYECKUI MPOIYKIIUU U
TEXHOJIOTHYECKUX MIPOIIECC MO KPUTEPHUIM MEHEHKMEHTA;
MIPOIIECCOB MPOU3BOJACTBA TOYHOCTHU U
9C, METOHOJIOTHYECKHE U | CTAaOMJIBHOCTH,
TEOPETUUECKUE OCHOBBI pa3pabarbiBaTh
CUCTEM YIpPaBICHUS JOKYMEHTAIUIO U
KaueCTBOM; y4acTBOBATh B paboTe
CHCTEMBI MEHEIKMEHTA
KauecTBa Ha
MPEANPUATHN; BBITIOIHITh
3aJaHus B 001acT
cepruduxanuu
TEXHUYECKUX CPEJICTB,
CHCTEM, IIPOLIECCOB U
MaTepuaoB;
Bunpl 3anstuii
Hcnonb3yemeie e DK3aMEH,; e DK3aMEH,; e DK3aMEH;
cpencTaa
OLICHUBAHUS
DopMynUpOBKa TOKa3aTejIe M KPUTEPHUEB OLICHUBAHHS JTAHHOW KOMIICTCHI[MM TPHUBEICHA B
Tabmuie 4.
Tabnuna 4 — [Mokazarenu U KpUTEPHUH OLICHUBAHKS KOMITETCHIIMH HA dTarax
Cocrasn 3HaTh YMeTh Bnanets
OT1imyHO MMeeT TIYOOKHE 3HAaHWA B 00IalaeT Juana3zoHOM KOHTPOJIUPYET pabory,
(BBICOKHUH YPOBEHB) 00IacTH KOHTPOJISI TMPAKTUYECKUX YMEHUH,  MPOBOJUT OLICHKY,
COOTBETCTBUSA TpeOYyeMBIX ISl pa3BUTHSI COBEPIICHCTBYET CBOH
pa3pabaTbIBaeMBbIX TBOPYECKUX PEIICHUNH B JACUCTBUS B  0OOJAcTH
MPOCKTOB M TEXHUYECKOW 00JacTH KOHTPOJIS KOHTPOJSI ~ COOTBETCTBUS
JIOKYyMEHTaIuu COOTBETCTBUSA pa3pabaTbiBaeMbIX
CTaHJapTaM, TEXHUYECKUM pa3padaThIBaEMbIX MIPOCKTOB M TEXHUYECKON
YCIOBHSIM U JIPyTUM MPOEKTOB M TEXHUYECKOW JOKYMEHTAIIMU
HOPMAaTHUBHBIM JIOKYMEHTAITU! CTaHJapTaM, TEXHHUYECKUM
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JOKyMEHTaM; CTaHaapTam, YCIOBUSM M JpyruMm
TEXHUYECKUM YCIOBUSIM  HOPMAaTHBHBIM
U IpyTUM HOPMAaTUBHBIM  JIOKYMEHTaM;
JOKYMEHTaM;
Xopomio (6a30BbIil  ©UMeeT JOCTaTOYHBIE  00JIa/laeT AUANa30HOM HaBBIKAMU penieHus
YPOBEHB) 3HaHUS, HEOOXOAUMBIC ISl MPAKTUYECKUX YMEHHH, mpolieM B o0JacTu
KOHTPOJISI ~ COOTBETCTBHUSI TpeOyeMBIX JUIS PEHICHHUs] KOHTPOJS  COOTBETCTBUS
pa3palaTbIBaeMBbIX OTIpeIeNIeHHBIX MPOo0IeM  pa3padaThIiBaeMbIX
IPOEKTOB M TEXHHYECKOW B 00JIACTH KOHTPOIIS IPOEKTOB M TEXHUYECKOM
JOKYMEHTAIIH COOTBETCTBHS JOKYMEHTAIIH
CTaHAapTaM, TEXHUYECKUM pa3padaThIBAEMBIX CTaHAapTaM, TEXHUYECKUM
YCIOBUSAM M JPYTUM MPOEKTOB U TEXHUYECKOM YCIOBUSIM U JIPYTHM
HOPMaTUBHBIM JTOKyMEHTAIHH HOPMaTHUBHBIM
JIOKYMEHTaM; CTaHJapTam, JIOKYMEHTaM;
TEXHUYECKHM YCIIOBHSAM
U IPYTUM HOPMaTHBHBIM
JTOKyMEHTaM;
VnoBIEeTBOPUTENBH HMEET od1iee 00J1a1aeT OCHOBHBIMH HaBBIKAMH  BBITTOJIHEHHUS
0 (TIOporoBBIi IpE/ICTaBICHUE B O0JACTH YMEHUSMH, TpeOyeMbIMU MPOCTHIX 337a4 B 00JaCTH
YPOBEHB) KOHTPOJII ~ COOTBETCTBHSI ISl BBIIOJHEHUS KOHTPOJII ~ COOTBETCTBHS
pa3pabaTbIBaeMbIX MPOCTHIX 3a/1a4 B pa3pabarbIBaeMbIX
IPOEKTOB M TEXHUYECKOW OO0JACTH KOHTPOJIS NPOEKTOB M TEXHUYECKOM
JOKyMEHTAIN COOTBETCTBUS JOKYMEHTAIHH;
CTaHJapTaM, TEXHUYECKHUM pa3pabaTbIBaeMbIX
YCIOBUSIM M JIDYTUM TIPOEKTOB M TEXHHYECKOU
HOPMAaTHBHBIM JTOKYMEHTAIHH
JIOKyMEHTaM; CTaHaapram,

TEXHUYECKUM YCIIOBHUIM
U JPYTMM HOPMaTUBHBIM
JOKyMEHTAaM;

2.2 Komnerenuus IK-7

ITK-7: criocoOHOCTBIO pa3pabarbiBaTh MPOEKTHYI0 M TEXHUYECKYIO JTOKYMEHTAalLHI0, 0QOpMIISAThH
3aKOHYEHHbIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTBHI.

s popmupoBaHMsI KOMIIETEHIIMHA HEOOXOAUMO OCYLIECTBUTH PSIJ ATANOB. DTalbl POPMUPOBAHUS
KOMIIETEHIIMY, TNPUMEHSAEMBIE Ul JTOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA
MIpeJICTaBJIECHbI B Ta0NMIIE 5.
Tabnuua 5 — Oranel GopMUpoOBaHKS KOMIETEHIIMH U MCIIOJIb3yEeMbIe CPEICTBA OLIEHUBAHUS

CocraB 3HaThL YMeThb Bnanetn
Coneprxanune CTaHJApThl, TEXHUYECKUE  pa3paldaTbiBaTh COBPEMEHHBIMH
JTaIloB yCIIOBUS U TPeOOBaHUS KOHCTPYKTOPCKO- MIPOTPaMMHBIMU
ECKJI ocHOBHBIE TEXHOJIOTUYECKYIO CpencTBaMH MOATOTOBKU
XapaKTepPUCTUKU U JnokymeHTanuoo Ha POC  KOHCTpyKTOpCKO-
[apamMeTpsl NIEKTPOHHBIX  OCYIIECTBIIATh KOHTPOJIb  TEXHOJIOTHYECKOU

KOMIIOHCHTOB
COBPEMECHHbBIC
TEXHOJOTUYECKHE
MPOIIECCHI, JICXKAIUX B
OCHOBE MPOU3BOJICTBA
POC;
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COOTBETCTBUS
pas3pabarbIBaeMbIX
IIPOEKTOB M TEXHUYECKOU
JIOKyMEHTalUuU
TEXHUYECKHUM YCIOBHIM U
JPYTrUM HOPMAaTUBHBIM
JIOKyMEHTaM;

JIOKYMEHTAIH MPOEKTOB
POC nHaBbikamu pabOTHI €
KOMIIBIOTEPHOM TEXHUKOMN
Y IPOrPaMMHBIM
o0ecIieueHnueM JIst
pa3paboTKu
KOHCTPYKTOPCKOH
JIOKyMEHTAIMN HaBbIKAMU
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BBIOOpA AIIEKTPOHHBIX
KOMITOHEHTOB U
MaTepHuaios,
COOTBETCTBYIOIITUX
TEXHUYECKOMY 33/IaHHUIO,
cranaapram wii TV

Bune! 3aggatuit

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e DJK3aMCH;

e DJK3aMeH;

e DK3aMeEH;

DopMynMpOBKA IOKA3areyied W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIICTCHIMM IIPUBEICHA B

Tabimue 6.

Tabnuna 6 — [loka3arenu U KpUTEpUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarnax

Cocrasn

OT1inuaHo
(BBICOKHUI YPOBEHb)

Xopormio (6a30BbIit

3HaTb

UMeeT NTyOOKHe 3HAHUS
B o0sacTu pa3paboTKu
MPOEKTHOU 1
TEXHUYECKOU
JOKYMEHTAITNH, B
npaBmiIax opopMIeHUsS
3aKOHYCHHBIX TTPOEKTHO-
KOHCTPYKTOPCKHUX paboT.

3HACT IMPUHIHUIIBI U

YMeTs

o0mamaeT nuana3zoHoOM
MPaKTUYECKUX YMEHUH,
TpeOyeMBIX ISl pa3BUTHUS
TBOPYECKUX PEIICHUN B
oOmnactu pa3paboTKu
MPOEKTHOMN U
TEXHUYECKOU
JOKYMEHTAIINH;

oOJagaeT quamna3oHoOM

Bnanets

KOHTPOJIUPYET paboTy,
MPOBOJIUT OLICHKY,
COBEPIICHCTBYET CBOU
NeicTBUS B 00IaCTH
pa3pabOTKH IPOCKTHOM U
TEXHUYECKOU
JOKYMEHTAIINH, B
odopMiIeHUS
3aKOHYCHHBIX TPOEKTHO-
KOHCTPYKTOPCKHX PadoT;

HaBbIKaMH1 PCIICHUSA

MIPOEKTHOU U
TEXHUYECKOU
JOKYMEHTAIINH, B
npaBmiIax ohopMIeHUS
3aKOHYEHHBIX IPOEKTHO-
KOHCTPYKTOPCKHUX padoT;

YPOBEHB) o0I1e MOHATHUS B MPaKTUYECKUX YMEHUH, npo0OsieM B o0macTu
obnactu pa3paboTKu TpeOyeMbIX JJis pellieHUusl  pa3pabOTKH MPOEKTHOU U
IIPOEKTHOH U OIIpEJICJIEHHBIX MTPOOJIeM ~ TEXHUUYECKON
TEXHUYECKOU B 00acTu pa3paboTKu JIOKyMEHTAIlUH, B
JOKyMEHTAllUH, B MIPOEKTHOM U oopmiennn
npaBuiax oopmMIIeHUsS TEXHUYECKOU 3aKOHUYEHHBIX TIPOEKTHO-
3aKOHYEHHBIX MIPOEKTHO-  JIOKyMEHTALlUU KOHCTPYKTOPCKUX paloT;
KOHCTPYKTOPCKHUX padoT;

VYnoBneTBOpUTENbH — UMeEeT oO1iee 00J1a1aeT OCHOBHBIMH HaBBIKAMU BBIIIOJIHEHUS

0 (TIOpOTOBBIH MpeJCTaBICHNE B YMEHUSIMH, TpeOYyeMBIMH = TIPOCTHIX 3a/1a4d B

YPOBEHB) o0yacTH pa3paboTKu JUISL BBITIOJTHEHUS o0sacTu pa3paboTKu

MPOCTHIX 33]1a4 B
o0mnactu pa3paboTKu
MIPOEKTHOU U
TEXHUYECKOU
JIOKYMEHTAIUU;

IIPOEKTHOU U
TEXHUYECKOU
JIOKYMEHTALUY;

2.3 Komnerennus IK-6

[TK-6: TOTOBHOCTHIO BBHIMONHATH PACYET W TPOCKTUPOBAHUE JeTalel, Y3JI0B U MOAYNen
AIIEKTPOHHBIX CPEJCTB, B COOTBETCTBHM C TEXHUYECCKUM 3aJlaHAEM C HCIOJIb30BAaHUEM CPEJICTB
aBTOMATH3AIMH TPOCKTUPOBAHUS.

st hopMHpOBaHKSI KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTE PSIJT ATAIOB. DTaIbl (OPMHPOBAHUS
KOMITETEHIIUH, MPUMEHSEMbIe JUIS STOTO BHABI 3aHSATHH M HCIONB3YEMbIE CPEICTBA OIICHUBAHUS
MIPE/ICTABJICHBI B TA0IHIIE 7.
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Tabnuma 7 — Otansl GopMUpOBaHKS KOMIETEHIIMH U HCIIOJIb3YEeMbIe CPEICTBA OLICHUBAHUS

COCTAaBIIATh U IPUMECHSATH
texHudeckoe 3aaanue (T3,
TT3, UT3). - BbINIOJIHEHKE
ONTUMAJIBHOI'O
komnonosanusg POC nHa
OCHOBE
pa3MepHoOnapamMeTpUIeCKu
X PsIIOB U 0A30BBIX

POC. - BBIMOMHATH
pacyeTsl TEMIOBOTO
pEeKHMMa U BJIArO3aIUTHI,
obecreunBaTh
HOPMAJIbHBIN TEIUIOBOM
peXUM OJIOKOB/TIPHOOPOB
POC;

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue MOPSIIOK aHAJIu3a BBITIOJIHATD BO3MOKHOCTBIO
3TaroB MCXOJHBIX TAHHBIX U SPrOHOMHYECKOE U o0ecreunBaTh

OTpaHUYEHUS MIPU XY10’)K€CTBEHHO- AIIEKTPOMArHUTHYIO
KOHCTPYKTOPCKOM KOHCTPYKTOPCKOE COBMECTHMOCTH B
MPOCKTUPOBAHUU U TIPU MIPOCKTUPOBAHUE JIUIIEBBIX TMPOEKTUPYEMBIX
BBITIOJTHEHUH PACYETOB, MaHeJIe yrpaBlIeHUS KOHCTpyKLUsix POC,

YUUTBIBATh PA3INYHbIC
BU/IbI [TAPA3UTHBIX CBS3EH;
CIIOCOOHOCTBIO OLIEHUBATh
HPOYHOCTD U KECTKOCTh
KOHCTpYKIMH y3108 POC
¥ BBITTOJIHSATD
IPOEKTHUPOBAHUE U PACUET
CHCTEMbI aMOPTHU3AINN

HECYILIUX KOHCTPYKIIUII; 6noxoB POC;

Bunsl 3austuii
Hcnons3yembie e DK3aMCcH,; e DK3aMcH; e DK3aMeH;
CpeacTBa
OLIEHUBaHUS

@opMylnMpoBKa IOKa3areled M KPUTEpUEB OLIEHWBAaHUS JAHHOM KOMIIETEHLMH INpPUBEIEHA B
Tabimue 8.
Tabnuua 8 — [lokaszarenu ¥ KpUTEpUU OLICHUBAHUS KOMIIETEHIIMH Ha dTarnax

Cocrasn 3HaTh YMeTb Bnanets
OtinyHO uMeeT DIyOOKue 3HaHusA = O0JIafaeT IUana3oHOM KOHTPOJIUPYET padoTy,

(BBICOKHUI YPOBEHB)

Xoportio (6a30BbIi
YPOBEHB)

B o0Jy1acTH pacuéra u
IIPOEKTUPOBAHUSA
JETajeH, y31I0B U
MOJYJIEN NIEKTPOHHBIX
CPEICTB, B COOTBETCTBUU
C TEXHHUYECKUM 33JJaHHEM
C UCIOJIb30BAHUEM
CPEIICTB aBTOMAaTH3alluU
IIPOEKTUPOBAHNUS;

3HACT MPUHIUIIBI 1 06HII/IC
MOHSTHSI B 00NIACTH
pacuéra u
MIPOEKTUPOBAHUS JETAJIEH,
Y3JI0B U MOJyJIEH
AIIEKTPOHHBIX CPENICTB, B
COOTBETCTBUHU C
TEXHUYECKHUM 3aJJaHHEM C
WCITOJIb30BAaHUEM CPEJICTB
aBTOMaTU3aluu
MMPOCKTUPOBAHUSA,;

MPaKTUYECKUX YMEHUH,
TpeOyeMBbIX ISl pa3BUTHUS
TBOPYECKUX PEIICHUN B
obnactu pacuéra u
MIPOEKTUPOBAHUS
JIETAJICH, Y3JI0B 1

MOy IeH AMEKTPOHHBIX
CPEJICTB, B COOTBETCTBUU
C TEXHUYECKHUM 33/IaHHEM
C MCIOJIb30BAHUEM
CPEJICTB aBTOMATHU3AINN
MPOEKTUPOBAHUS;

oOJagaeT quamna3oHoOM
MPaKTHYECKUX YMEHUH,
TPEOYEeMBIX ISl pEIICHUS
OTpeieNIeHHBIX Mpobiem
B oOyactu pacuéra u
MIPOEKTUPOBAHUS
JIeTaJIeH, y3JI0B 1
MOJTYJIeH AMEKTPOHHBIX
CPEJICTB, B COOTBETCTBUU
C TEXHUYECKHUM 33/IaHHEM
C MCTIOJTH30BAHHEM
CPEJICTB aBTOMATU3AIIUN
MIPOCKTHPOBAHHS,

IPOBOAUT OLICHKY,
COBEpIIEHCTBYET CBOU
NeCTBUS B 00IaCTH
pacuéra u
POEKTUPOBAHUS
JIeTaJIeH, Y3JI0B 1
MOJIyJI€H AIIEKTPOHHBIX
CPEIICTB, B COOTBETCTBUU
C TEXHHUUYECKUM 3a/IaHHEM
C UCIOJIb30BaHUEM
CPEIICTB aBTOMaTHU3aIlun
MPOEKTUPOBAHHUS;

HaBbIKaMU PCIICHUA
npobiemM B 00acTu
pacuéra u
MPOEKTUPOBAHUS
JIeTaJIel, y3JI0B 1
MOJTYJIEH IEKTPOHHBIX
CpE/ICTB, B COOTBETCTBHU
C TEXHUYECKUM 3aJJaHHEeM
C UCTIOJIb30BaHUEM
CpE/ICTB aBTOMATH3aIHU
IIPOCKTUPOBAHMA,
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YA0BIETBOPUTEITBH
0 (MOPOTroBBIH
YPOBEHb)

AMeeT 0011Iee
npecTaBIeHne B 001acTu
pacuéra u
MIPOEKTUPOBAHUS JETAJIEH,
y3JI0B U MOJyJIeH
AJIEKTPOHHBIX CPE/CTB, B
COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM C
MCIIOJIb30BaHUEM CPEJICTB
aBTOMAaTHU3AIIU
MPOEKTUPOBAHUS,

o0J1agaeT OCHOBHBIMU
YMEHUSIMH, TPeOyEeMbIMH
JUUIS BBITTOJTHEHUS
MPOCTHIX 3314 B
obnacTu pacuéra u
MIPOEKTUPOBAHUS
JIeTaliel, y3JI0B 1
MOZYJIEH NIEKTPOHHBIX
CPEIICTB, B COOTBETCTBUU
C TEXHUYCCKHUM 3aJaHHEM
C HCIOJIb30BaHUEM
CpEeJICTB aBTOMaTHU3aluu
MIPOCKTUPOBAHUS;

2.4 Komnerennus ITK-5

[1K-5: TOTOBHOCTBIO OCYHIECTBISATH COOpP W aHaIM3 WMCXOOHBIX MHAaHHBIX /s pacuéra u
IPOEKTUPOBAHUSA JA€TalIe, Y3710B U MOYJIEH AIIEKTPOHHBIX CPEACTB.

Jiist hopMHupOBaHUsT KOMIIETEHIIMH HEOOXOANMO OCYIIECTBUTH P/l 3TANOB. JTarbl (POPMUPOBAHUS
KOMIETEHUUH, MPUMEHSeMble JUIsI 3TOr0 BHUJAbl 3aHATUH M HCHOJb3yeMbIC CPEJICTBA OLICHUBAHUS
MpeCTaBICHbI B TabHIIe 9.
Tabnuua 9 — Oranel GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEMbIE CPEICTBA OLIEHUBAHUS

HaBbIKaMH BBITTOJIHEHUS
MPOCTHIX 33J1a4 B
obnactu pacuéra u
MPOEKTUPOBAHUS
JeTaliel, y3JI0B 1
MOJYJIEH NIEKTPOHHBIX
CPEICTB, B COOTBETCTBUU
C TEXHUYECKUM 33JIaHUEM
C HCIIOJIb30BAaHUEM
CPEeJICTB aBTOMaTHU3alun
POEKTUPOBAHUS;

Cocrasn 3Harb YmMmeTb Brnaners
Coneprxanue OCHOBBI ITATEHTHOI'O IPEJCTABIISTh NATEHTHYI0 MH(OPMallMOHHBIMH,
3TAIoOB MIOMCKA, XpaHEHUS, uH(popMaIuio B hopme KOMITBIOTEPHBIMH U

Buner 3ansatuii

00paboTKHU U aHau3a
HaTeHTHOM HH(pOpMaIun
U3 PA3JIUYHBIX HCTOYHUKOB
u 0a3 JaHHBIX;

0T4YETA O NATEHTHOM
MoucKe, pedeparsl,
TaOJIHIIBI CPABHEHUS
AHAJIOTOB M IIPOTOTHUIIOB C
HCIIOJIE30BaHUEM
WH(OPMAITMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHIA;

CETEBBIMH TEXHOJIOTHUSIMH
JUTSL IPOBEIICHHUSI
MaTEHTHOTO MOMCKa,
XpaHEeHHs, 00pabOTKU 1
aHaJIM3a MaTeHTHOU
UHpOpMaLUH U3
Pa3IMYHBIX UCTOYHUKOB H
0a3 JIaHHBIX,
NPEICTaBISATh €€ B
TpedyemoM (opmare;

Hcnonb3yemblie e DK3aMEH,; e DK3aMEH,; e DK3aMEH;
CpeacTBa
OLICHUBAHUS

@opMynupoBKa IOKa3aTelned M KPUTEpUEB OLICHHWBAaHUS JAHHON KOMIIETEHLMH NpUBEJICHAa B
tabnuue 10.
Tabmuua 10 — [Tokazarenu u KpUTEpUU OLIEHUBAHUS KOMIIETEHIIMM Ha 3Tarax

Cocrasn 3HaTh VYMeTh Bmangets
OtinyHO uMeeT IIyOOKHue 3HaHus ~ 00JIalaeT Tuarna3oHoM KOHTPOJIUPYET padoTy,

(BBICOKHUH YPOBEHbB)

B oOnactu cbopa u
aHaJIM3a UCXOIHBIX
JAHHBIX U1 pacuéra u
IIPOEKTUPOBAHHUS
JeTaJiel, y3JI0B 1
MOJYJIEH NIEKTPOHHBIX
CPEJICTB;
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MPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsi pa3BUTHUS
TBOPUYECKUX PELICHUN B
obnactu cbopa u
AHAJIN3a UCXOAHBIX
JaHHBIX JUIS pacuyéra u
MIPOEKTUPOBAHUS
JeTajueu, y3JIoB u

MIPOBOJIUT OLICHKY,
COBEpIIEHCTBYET CBOU
IEUCTBUS B 00J1aCTH
cOopa u aHanm3a
WCXOJHBIX TaHHBIX AJIs
pacuéra u
MIPOEKTUPOBAHUS
JeTajueu, y3JIoB u

23



MOZYJEHN AIEKTPOHHBIX
CPEICTB;

MOZYJIEN AIEKTPOHHBIX
CpPEICTB;

Xoportro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (TOPOTOBBIH
YPOBEHD)

3HAET NPUHLHUIIBI U
o0IIHe MOHSATHUS B
obnactu cbopa u
aHaJIN3a UCXOTHBIX
JaHHBIX JUIS pacuéra u
MIPOCKTUPOBAHUS
JIeTaJIe, y3JI0B U
MOJYJIEH NIEKTPOHHBIX
CPEICTB;

uMeeT od1ee
MPEJICTaBJICHNE B
obmactu cOopa u aHanm3a
WCXOJHBIX JIAHHBIX IS
pacuéra u
MPOEKTUPOBAHUS
JIETAJICH, Y3JIOB U
MOJIYJIEH IMEKTPOHHBIX
CPEICTB;

oOJragaeT quamna3oHoOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX JJis pelIeHus
OTIpeJICIIEHHBIX MTPOOIIEM
B oOsactu cOopa u
aHaJM3a UCXOIHBIX
JAHHBIX JUJIS pacuéra u
MPOEKTUPOBAHUS
JeTaliel, y3JI0B 1
MOZYJIEH NIEKTPOHHBIX
CPEICTB;

001a1aeT OCHOBHBIMH
YMEHUSAMHU, TPeOyEeMbIMU
JJIs1 BBITTIOJIHCHU S
MPOCTHIX 3314y B
obrnacTu cbopa 1 aHayIM3a
WCXOJHBIX TaHHBIX AJIs
pacuéra u
MIPOEKTUPOBAHUS
JIETAJICH, Y3JIOB 1
MOJTyJIeH AMEKTPOHHBIX
CpPEICTB;

2.5 Komnerenuus ITK-4

I1K-4: crnocoOGHOCTBIO MPOBOAUTH MPEABAPUTEIBHOE TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHUE
IIPOEKTOB KOHCTPYKIMH IIEKTPOHHBIX CPEACTB.

s popmupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJ ATANOB. DTarbl POPMUPOBAHUS
KOMIIETEHIIMH, IPUMEHSAEMBIE [UI1 JTOTO BHJBI 3aHATUN M MCIOJIB3YEMBIE CPEICTBA OLICHUBAHUS
npeAcTaBiIeHbl B Tabmuie 11.
Tabmuna 11 — Otanel GopMUpoBaHUS KOMIETEHIIMH U UCIIOJIb3yEMbIE CPEACTBA OLIEHUBAHUS

HaBbIKaMH pEeIICHUS
npoGiieM B obOnmactu
cOopa u aHaIM3a
WCXOJHBIX TaHHBIX JJIsI
pacuéra u
MPOEKTUPOBAHUS
JIeTaJIel, y3JI0B 1
MOZYJIEH NIEKTPOHHBIX
CpPEICTB;

HaBbIKaM#1 BBITIOJIHCHUS
IPOCTHIX 33724 B
obmactu cOopa u aHaIM3a
WCXOJIHBIX TAaHHBIX IS
pacuéra u
POCKTHPOBAHUS
JIETAJICH, Y3JI0B U
MOJIYJICH AIIEKTPOHHBIX
CPEICTB;

TEXHUKO-DKOHOMHYECKOE
000CHOBaHHE TPOEKTOB
KOHCTPYKLIUH
ANIEKTPOHHBIX CPEJICTB,;

TEXHUKO-DKOHOMHYECKOE
000CHOBAaHHE MTPOEKTOB
KOHCTPYKLIMH
ANIEKTPOHHBIX CPEJICTB,;

CocraB 3HaThL YMeThb Bnanets
Coneprxanue OCHOBBI TIPOBE/ICHUS MIPOBOJIUTH HABBIKAMH MPOBEICHUS
3TaIlOB Hpe)]BapI/ITeJ'II)HOFO HpeI[BapI/ITeJ'II)HOG Hp e)IBapI/ITCJ'II)HOFO

TEXHUKO-2KOHOMHUYECKOE
000CHOBAaHHE MTPOEKTOB
KOHCTPYKLIMI
AIIEKTPOHHBIX CPEJICTB,;

Bunsl 3anstui

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e DJK3aMeH;

e DK3aMeH;

e DK3aMeEH;

DopMynMpOBKA MOKa3arejled W KPUTEPUEB OILICHWBAHMWS JAHHOW KOMIIETCHIIMW TpUBEICHA B

Tabimuue 12.

Tabnuna 12 — [Toka3arenu u KpUTEpUN OIEHUBAHUS KOMIIETEHIIMN Ha dTarax

Cocrasn

OTIN4HO

3Harb

MMeeT ITyOOKHe 3HAHUS

(BBICOKMI ypOBEHB) B 00JacTU NPOBEICHUS

MIpeIBapUTEIHLHOTO

YMmeTn

oOJrajaeT auamna3oHoOM
MPAKTUYECKUX YMEHUH,
TPeOYEeMBIX ISl pa3BUTHUS

Bnanetrs

KOHTPOJMPYET padoTy,
MIPOBOJIUT OLICHKY,
COBEPIIEHCTBYET CBOU
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TEXHHKO-
SKOHOMHYECKOTO
000CHOBaHUS MPOEKTOB
KOHCTPYKLIUI
AIIEKTPOHHBIX CPEJICTB;

TBOPYECKUX PCIICHUN B
00JIaCTH TPOBEICHHUS
MIpeIBapUTEIHLHOTO
TEXHUKO-
HSKOHOMHYECKOTO
000CHOBaHHUS IPOCKTOB
KOHCTPYKLHI
ANIEKTPOHHBIX CPEACTB;

IIEWCTBUS B 00J1aCTH
MIPOBEJICHUS
MPEIBAPUTEILHOTO
TEXHUKO-
HKOHOMHUYECKOTO
000CHOBaHHUS IPOCKTOB
KOHCTPYKLIHI
AIIEKTPOHHBIX CPEJICTB;

Xoporiro (6a30BbIi
YPOBEHD)

YA0BIETBOPUTEBH
0 (TTOPOTrOBBIH
YPOBEHD)

Cocrasn

ConepxaHue
3TaroB

Buner 3ansatuii

3HAET NPHUHIIHUIIBI U
0011IKEe TOHATHS B
o0acT MpOoBEICHUS
MPEIBAPUTEIHLHOTO
TEXHHKO-
9KOHOMHYECKOTO
000CHOBaHHS ITPOEKTOB
KOHCTPYKLIUI
AJIEKTPOHHBIX CPEJICTB;

umeer ooriee
IPE/ICTaBICHUE B
00JIacTH MPOBENECHUS
IPEe/IBapUTEIHLHOTO
TEXHHUKO-
KOHOMHYECKOTO
000CHOBaHHUS IPOEKTOB
KOHCTPYKLIMI
ANICKTPOHHBIX CPEJICTB,;

o0JiaziaeT 1uana3oHoOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX IS peLIeHUs
OTIpeJICIIEHHBIX MTPOOIIEM
B 00JIaCTH ITPOBEICHUS
IIPEIBAPUTEIBLHOTO
TEXHUKO-
KOHOMHYECKOTO
000CHOBaHHUS IPOEKTOB
KOHCTPYKIIMI
IEKTPOHHBIX CPENCTB;

o0J1agaeT OCHOBHBIMH
YMEHUSAMHU, TPeOyeMbIMU
JIUISL BBITTOJTHEHHUS
MPOCTHIX 33]1a4 B
o0acTu nIpoBeACHUS
MPEABAPUTEILHOTO
TEXHHUKO-
YKOHOMUYECKOTO
000CHOBaHUS [TPOEKTOB
KOHCTPYKLIMI
AJIEKTPOHHBIX CPEJICTB;

2.6 Komnerenuus ITK-3

[1K-3: TOTOBHOCTBIO (pOPMUPOBATH MPE3EHTALNH, HAYYHO-TEXHUYECKUE OTUETHI MO pe3yabTaram
BBITIOJTHEHHON paboThl, 0QOPMIIATH PE3ybTaThl MCCIEAOBAaHUN B BUJE CTaTe M MOKIA0OB Ha HAy4YHO-
TEXHUYECKUX KOH(PEPECHITUIX.

Jnst popmupoBaHusl KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSIJT ATAMOB. DTarbl POPMHUPOBAHUS
KOMIETEHIIUU, TPUMEHSEMbIE I 3TOr0 BHJBI 3aHATHH W HCIOJB3yeMbIE CPEICTBA OLICHUBAHUS
MpecTaBlIeHbI B Tabnuie 13.
Tabnuna 13 — Otanbel GopMUpOBaHUS KOMIIETCHIIMH W UCTIOIB3yEMbI€ CPEICTBA OIEHUBAHUS

3Harthb

OCHOBBI (POPMUPOBAHUS
IIpE3EHTAlN, HayqHO-
TEXHUYECKHUE OTUYETHI 1O
pe3ynbraram
BBITIOJTHEHHON paboThI,
oopMiIeHUs pe3yabTaTOB
HCCIIEIOBAaHNH B BUJIE
cTareil U JI0KJIa/10B Ha
HAy4YHO-TEXHUYECKUX
KOH(EpeHIUX;
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YMmeTh

dbopmMupoBarh
Npe3eHTalH, HayYHO-
TEXHUYECKHE OTYETHI 1O
pe3ynbpraram
BBITIOJTHEHHOH padoThI,
0OpPMIIATH pe3yabTaThl
HUCCIIENOBAaHUN B BUJIE
cTareil U JOKJIa/10B Ha
HAyYHO-TEXHUYECKUX
KOH(EpeHIUX;

HaBBIKAMU PEIICHUS
mpo0iieM B obactu
IIPOBEICHHS
MPEIBapUTEIHEHOTO
TEXHUKO-
HKOHOMHUYECKOTO
000CHOBaHHUS IPOCKTOB
KOHCTPYKILIMI
AIIEKTPOHHBIX CPECTB;

HaBBIKaMH BBITIOJTHEHUS
IPOCTHIX 33]a4 B
o0acTu IpoBEACHUS
pEeABAPUTEIBHOIO
TEXHUKO-
KOHOMHUYECKOTO
000CHOBaHUS [TPOEKTOB
KOHCTPYKLIHH
AIIEKTPOHHBIX CPECTB;

Bnanets

HaBBIKaMH (POPMHUPOBAHHS
Npe3eHTali, HayyHO-
TEXHUYECKHUE OTUYETHI MO
pe3ynbTaram
BBITMIOJTHEHHOH paboThI,
odopmIIeHUs Pe3yabTaTOB
HUCCIIENOBAaHUN B BUJIE
cTareil U JOKJIa/10B Ha
HAy4YHO-TEXHUYECKUX
KOH(EpeHIUX;
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Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e DK3aMeH;

e DK3aMEH;

e DK3aMeEH;

DopMyIUpOBKa IIOKA3arejaed U KPUTEPUEB OLICHMBAHUSA JAHHOW KOMIIETCHIMU IIPUBEACHA B

Tabimuue 14.

Tabnuua 14 — [Tokazarenu U KpUTEPUHU OLIEHUBAHUS KOMIETEHIIMU HA 3Tarax

Cocrasn

OT1nn4HO
(BBICOKUI YPOBEHb)

Xoporio (6a30BbIit
YPOBEHB)

3HaTb

uMeeT IyOOKue 3HAHUS
B o0J1acTH
hopMHupoBaHUS
MpEe3eHTAIUH, HAyIHO-
TEXHUYECKHX OTYETOB IO
pesynbpraram
BBITTOJIHEHHOH padoTBHI;

3HAET NMPUHIIUIIEI U
oO11ue IOHATHS B
obnactu (OpMHPOBAHUS
IIpe3eHTaluH, HAy4yHO-
TEXHUYECKHX OTYETOB IO
pe3yibTaram
BBIIIOJTHEHHON paboThI;

YMeTs

o0JiaziaeT 1uana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX AJIsl pa3BUTHUS
TBOPUYECKHUX PELICHUN B
obnacTu (GopMUpOBaHUS
MIpEe3eHTal1, HAyYHO-
TEXHUYECKUX OTYETOB 110
pe3yJbraram
BBINOJIHEHHOH paboThI;

oOnajgaeT 1uana3oHoM
MPaKTUYECKUX YMEHUH,
TpeOyeMbIX JJisl pelIeHUs
oTpeieNIeHHBIX Mpobiem
B oOnactu
(hopMHpoBaHUS
MpPE3eHTAIlUH, HAyYHO-
TEXHUYECKUX OTYETOB MO
pe3yibraram
BBITIOJTHEHHON Pa0oThI;

Bnanets

KOHTPOJIUPYET padoTy,
MIPOBOJIUT OIICHKY,
COBEPIIEHCTBYET CBOU
NEHCTBUS B 00JIaCTH
hopmupoBaHUS
MpEe3eHTAIUH, HAyIHO-
TEXHUYECKHUX OTYETOB TIO
pesyabratam
BBITTOJIHEHHOH padoTBHI;

HaBBIKAMU PEIICHUS
npo0OsieM B o0acTu
(dbopmMupoBaHUs
Ipe3eHTallH, HayYHO-
TEXHUYECKHUX OTYETOB 11O
pesyibpraram
BBIINIOJIHEHHOH paboThlI;

VYIoBNETBOPUTENBH — UMeEeT ol1iee 00J1a1aeT OCHOBHBIMU HABBIKAMHU BBITTOJTHEHUS
0 (MOpOTroBBIH MIpe/ICTaBICHUE B YMEHUSMHU, TPeOYEMBIMH = TMPOCTHIX 3a/lau B
YPOBEHb) obnacTu GOpMUPOBAHUS  JIJISl BBITIOJTHEHUS obnactu GopMHUpPOBAHUS
MpPEe3eHTAlH, HAyYHO- MPOCTHIX 33]1a4 B MPE3EeHTALNH, HAyYHO-
TEXHUYECKUX OTUETOB IO  001acTH GOPMUPOBAHUS = TEXHUYECKUX OTUETOB TIO
pe3yabTaram Mpe3eHTAalH, HAyYHO- pe3yapTaram
BBITIOJIHEHHOU PabOTHI; TEXHUYECKUX OTYETOB MO  BBIMOJIHEHHOW pabOTHI;
pe3yabTaram
BBITIOJTHEHHOMN paboThI;
2.7 Komnerenuus ITK-2
[IK-2: TOTOBHOCTBIO TPOBOAUTH SKCIEPUMEHTHI IO 33JaHHON METOAMKE, aHaJU3HpPOBATh

pe3yIbTaThl, COCTABIATH 0030pbI, OTYETHI.

Jnst popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJT ATAOB. DTarbl POPMUPOBAHUS
KOMITETCHIIMU, TMPUMEHSAEMbIE JJISI ATOTO BHUIBI 3aHATUA M HCMOJIB3YEMbBIE CPENICTBA OLECHHBAHUS
Mpe/ICTaBIeHbI B Tabnwie 15.
Tabmuna 15 — Otansl GopMUpOBaHUS KOMIIETCHIIMHN M UCTIOJIB3YeMbI€ CPEACTBA OIICHUBAHUS

JKCIIEPUMEHTA MTpaBuIIa
oopmiIeHUs pe3yabTaToB
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00paboTKy 1 0QOpMIIATH
pe3ynbTaThl

Cocrasn 3HaTh VYMeTh Bmagets
Coneprxanue OCHOBBI IOCTPOEHHUS MIOHMMATh IIPOTPaMMBbl U COBPEMEHHBIMH
3TaroB POrpaMM U METOJIUK METOAMKH HCCIIEI0BaHUM, CpEeICTBaMH pacuéTos,
VCCJIEJIOBAHNI, OCHOBBI IIPOBOJIUTH IO HUM CTaTUCTUYECKON
CTaTUCTUYECKOU HKCIEPUMEHT, IPOBOJUTH  00pabOTKU M 0(hOpMIEHHUS
00pabOTKU Pe3yAbTaTOB  CTAaTUCTUYECKYIO AKCIEPUMEHTAIbHBIX

JTaHHBIX;
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JKCIIEPUMEHTA; HKCIEPUMEHTA;
Bunsl 3anstuit
Hcnonb3yemble e DK3aMEH; e DK3aMeEH; e DK3aMEH;
cpeacTsa
OLICHUBAHUS
@opMynHpOBKa MOKa3aresleil M KPUTEPHEB OLICHUBAHUS JAaHHOW KOMIIETCHIIMU TpUBEIEHA B
tabnuue 16.
Tabnuua 16 — [Tokazarenu U KpUTEPUU OLIEHUBAHUS KOMIETEHIIMU HA 3Tarax
Cocras 3HaTh Y™mers Bnagers
OtnuyHO uMeeT nTyOOKue 3HaHusl = 00JajaeT AUarna3oHOM KOHTPOJHUPYET padoTy,

(BBICOKHI1 YPOBEHB)

B 00JIACTH MTPOBEICHUS
IKCTIEPUMEHTOB 110
3aJIaHHOM METOOUKE,
aHaJM3a Pe3yNbTaToB,
COCTaBJICHUS 0030POB,
OTYETOB;

MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsl pa3BUTHUS
TBOPUYECKUX PELICHUN B
00JIaCTH TIPOBEICHMS
JKCIIEPUMEHTOB 110
3aJJaHHOM METOJMKE,
aHaJIM3a pe3yiabTaroB,
COCTaBJIEHUS 0030pOB,
OTYETOB,;

MIPOBOJIUT OIICHKY,
COBEpIIICHCTBYET CBOH
JIEUCTBUS B 001aCTH
IIPOBEICHHUS
9KCIIEPUMEHTOB I10
3a7aHHOM METOIMKE,
aHaJIu3a pe3yybTaToB,
cocTaBiieHUs 0030POB,
OTYETOB;

Xoportiro (6a30BbIi

3HACT IIPHUHLIUIILI U

o01amaeT quamna3’oHoM

HaBbIKaMHU pCIICHUS

AKCTIIEPUMEHTOB 110
3aJaHHON METOIUKE,
aHaJIM3a pe3yJIbTaToB,
COCTaBIIeHUS! 0030POB,
OTYETOB;

MPOCTHIX 3314 B
00JIaCTH MPOBEICHUS
SKCIEPUMEHTOB 110
3aJJaHHOI METO/MKE,
aHaJn3a pe3ynbTaToB,
cocTaBiieHus1 0030pOB,
OTYETOB;

YPOBEHD) o0IIre OHSATHS B MIPAaKTUYECKUX YMEHUH, npobseM B 00s1acTu
00JIaCTH TPOBEICHUS TpeOyeMbIX JJIsl PELICHUsT  IPOBEICHUS
JKCIIEPUMEHTOB 110 OIpe/ICTICHHBIX MPOOJIEM  AKCIEPHUMEHTOB I10
3aJJaHHOM METOJMKE, B 00JIaCTH ITPOBEICHUS 3a/laHHOM METOJUKE,
aHaJIM3a pe3yiabTaros, JKCIIEPUMEHTOB 110 aHaJIu3a pe3yiabTaroB,
COCTaBJIEHUS 0030pOB, 3aJJaHHOM METOJMKE, COCTaBJIEHUS 0030pOB,
OTYCTOB; aHaJIM3a pe3yJbTaroB, OTUYCTOB;
COCTaBJIEHUS 0030pOB,
OTYETOB,;
VYnoBneTBOpUTENbH — UMeEeT oO1iee 00J1a1aeT OCHOBHBIMH HaBbIKAMHU BBITTOJTHEHUS
0 (oporoBbIf IIPEACTABICHUE B YMEHMSIMH, TPeOyeMbIMH =~ TPOCTHIX 33/1a4 B
YPOBEHbB) 00JIaCTH MPOBEIEHUS JUISL BBITIOJTHEHUS 00JIaCTH MPOBEICHUS

IKCTIEPUMEHTOB TI0
3aJ]aHHOW METO/IUKE,
aHaJM3a pe3yNbTaToB,
COCTaBJIEHUS 0030pOB,
OTYETOB;

2.8 Komnerennus IK-1

[TK-1: crocoOHOCThIO MOAENUPOBAaTH OOBEKTHI M IMPOILECCHI, UCIOJIb3Ysl CTaHIAApTHBIE MaKETh
aBTOMAaTHU3MPOBAaHHOTO IIPOEKTUPOBAHUS U HCCIIE0OBAHUS.

Jns popmupoBaHMs KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSI/l ATANOB. DTarbl OPMUPOBAHUS
KOMIIETEHIIMY, INPUMEHSAEMBIE Ul 3TOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA
MpeICTaBICHBI B Tabmmie 17.

Tabmuua 17 — Jransl GopMUpOBaHHS KOMIIETEHLIMU M UCTIOJIb3YEeMbIe CPEICTBA OLIEHUBAHUS

Cocrasn 3HaTh VYMeTh Bmangets
Conepxanue OCHOBBI MOJICTMPOBAHUSI  MOJEIHUPOBATH OOBEKTHl 1  HABBIKAMH
3TaIlOB 06’beKTI>I nu npoueccm, npoueccm, I/ICHOHBSYSI MO}IGHHpOBaHI/IH 06’I)GKTBI
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3HaTb CTaHAAPTHBIC

CTaHJAPTHBIC ITaKCThI

1 TIPOIIECCHI;

aKETHI ABTOMATU3UPOBAHHOTO
aBTOMAaTHU3HPOBAHHOTO MIPOCKTUPOBAHUS U
MPOCKTUPOBAHUS U HCCJICIOBAHUS;
HCCIIEIOBAaHUA;
Bunrsl 3anstuit
Hcnonb3yemble e DK3aMEH; e DK3aMeEH; e DK3aMEH;
cpencTaa
OLICHUBAaHUS
DopMynUpOBKa MOKa3zaTejae M KPUTEPHUEB OLICHUBAHHUS JAHHOW KOMIIETCHIIMM MpPHUBEICHA B
Tabnure 18.
Tabnuna 18 — [Toka3arenu u KpUTEpUN OIEHWBAHMSI KOMIIETEHIIUY Ha dTanax
Cocrasn 3HaTh YMmern Bmaners
OTiIn4HO MMeeT ITyOOKHe 3HaAHUS oOJrajaeT Quamna3oHoOM KOHTPOJIHUPYET padoTy,

(BBICOKUI YPOBEHb)

Xopormio (6a30BbIit
YPOBEHB)

VYI0OBIETBOPUTEIILH
0 (TOPOTOBBIN
YPOBEHB)

B o0J1acTH
MOJICIPOBAHUS
00BEKTOB U MPOIIECCOB,
UCTIONB3YS CTaHJapTHHIC
IIaKEThI
aBTOMaTHU3UPOBAHHOT'O
MPOEKTUPOBAHUS U
UCCIICIOBAHHUS;

3HAET MPHUHIIUIIBI U
oO11ue IOHATHS B
00JIaCTH MOJICITHPOBAHUS
00BEKTOB U IPOIIECCOB,
WCIIOJIB3YS CTaHIAPTHBIC
[TaKETHI
aBTOMAaTH3MPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIIEIOBAHMS;

umeer ooriee
MIpEJICTaBICHNE B
00J1IaCTH MOJETUPOBAHUS
00BEKTOB U IPOLECCOB,
UCTOJb3Ysl CTaH/IapTHBIE
IIAKEThI
aBTOMAaTH3HPOBAHHOTO
IMPOCKTUPOBAHUA U
UCCIIEJOBAHNS;

MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX AJIsl pa3BUTHUS
TBOPUYECKHUX PELICHUN B
00JIaCTH MOJEIUPOBAHUS
00BEKTOB U IIPOLIECCOB,
UCIIOJIb3Ys CTaHAAPTHBIE
ITaKEThI
aBTOMAaTU3UPOBAaHHOIO
IIPOEKTUPOBAHUS U
HCCIIEJOBAHNS;

oOnajgaeT 1uana3oHoM
NPAKTUYECKUX YMEHUH,
TpeOyeMbIX JJisl peleHUs
OIIpeJIeJIEHHBIX MTPOOJIeM
B o0Onactu
MOJIETUPOBAHHUS
00BEKTOB U IPOLECCOB,
UCIONb3Ysl CTaH/IapTHBIE
TTAKETHI
aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIIEIOBaHMS;

00J1a1aeT OCHOBHBIMH
YMEHUSIMH, TPEOyeMbIMU
JUISL BBITIOJTHEHUS
IIPOCTHIX 3a/1a4 B
00JIaCTH MOJIETTUPOBAHHUS
00BEKTOB U IIPOLIECCOB,
UCIIOJIb3Ys CTaHAAPTHBIE
IIaKEThI
aBTOMaTHU3UPOBAHHOTO
MIPOCKTUPOBAHHUA U
HCCIIEJOBAHNS;

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
s peanu3anuy BBIMICTIEPEUUCIICHHBIX 3a7ad 0O0y4eHUsl MCTOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJIaHMsl WM MHBIE MaTepualibl, HEOOXOAMMBIC ISl OIEHKH 3HAaHWH, YMEHUMW, HABBIKOB W (WMJIM) OIBITA
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IIPOBOJIUT OLIEHKY,
COBEpILIEHCTBYET CBOU
JeiicTBUS B 00JacTu
MOZETUPOBAHUS
00BEKTOB U IIPOLIECCOB,
UCIIOJIb3YS CTaHIapTHBIE
HaKeThl
aBTOMAaTH3UPOBAHHOTO
IPOEKTUPOBAHUS U
UCCIICIOBAHNUS;

HABBIKAMH PEIICHUS
npo0OsieM B o0acTu
MOJICITUPOBAHHUSI
00BEKTOB U TIPOIIECCOB,
WCTIOJIB3YS CTaHIapTHBIC
MaKeThI
ABTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHUS U
WCCIIC/IOBAHHS,

HaBbIKaMH BBIITOJIHEHUS
IPOCTHIX 3a/1a4 B
00JIaCTH MOJICTUPOBAHUS
00BEKTOB U IIPOLIECCOB,
HCIIOJIb3Ys CTaHAApTHBIE
I1aKEThI
aBTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIIEJOBAHNS;
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NESITENbHOCTH, XapaKTepH3YIOIIMX dSTanbl (OPMHUPOBAHUS KOMIIETEHIMA B TPOIECCE OCBOCHUS
00pa3oBarebHOM IPOrpaMMBl, B CIIEIYIOLIEM COCTABE.

3.1 Dx3aMeHANMOHHbIE BONPOCHI

— PaBHOBecHass KOHILIEHTpalusi HocuTenedl 3apsaa, ypoBeHb @Depmu. 3aBUCHUMOCTH
KOHLEHTpALlMM HOCUTENEH 3apsana oT TeMmieparypsl. HepaBHoBecHble HocutTenu 3apsana. Ilonsarue o
kBa3uypoBHiIX Pepmu. PexomOuHnamus, ee mexaHu3Mmbl. M3myuarenbHas pexoMOuHanus. OCHOBHbIE
IIOJIyTIPOBOAHMKY, NPUMEHSEMbIE B MHUKPOIEKTPOHHUKE (KPEMHMM, repMaHui, apceHM] rajius), ux
cpoiicTBa. Jluddysnonnas u apeiidonas cocrapisronme Toka. Koahdumuent auddysun Hocurtenei
3apsiga. BiusHHE SIeKTpUYEecKOro mojs Ha (YHKIMIO pacmpeneieHusl HocuTenen 3apsna. Jpeiidonas
ckopocTb. PaccedHune Ha pedekrax Kpuctauimdeckol pemerku. TemmeparypHble 3aBHCHMOCTH
MOJBMKHOCTH M KOHIIGHTPALMK HOCUTENEH 3apsaa B MeTauiax. PaboTa BeIX0/a SIEKTPOHOB M3 METAJIOB
U TOJYIPOBOAHUKOB. TepMoaneKTpoHHast 3Muccus. [IpuKoHTakTHblE ciou oOeaHeHUs, OOorauieHus,
unBepcun. D dext [orTku. Peskuii u maBHbi p-n nepexonsl. Tonmmua 06eAHEHHOTO ¢10s. 3apsiiHas
u auddysnoHHas eMKocTH p-n mnepexona. [IpoGoil p-n mepexoma M €ro MeXaHW3Mbl (JaBUHHBIMH,
TYHHEJIbHBIN, TEIUIOBOM).

— EnuMHCTBO mpouecca CXeMOTEXHUYECKOTO NMPOCKTUPOBaHUS, KOHCTPYUPOBAHUS U TEXHOJOTUHU
npousBoacTBa POC, ero cBsi3b ¢ HayyHO-TEXHUYECKUM IporpeccoM. POC - kak TexHUYecKas CUCTEMA.
CucreMHBIM MOIXOX - METOJLOJOTMYECKas OCHOBA MPOEKTUPOBAHUSA KOHCTPYKUMH M TexHoaoruit POC.
CrpykrypHble ypoBHU POC, ypoBHM pa3yKpyHHEHUs, JI€MEHTHAs U KOHCTPYKTHMBHas 0a3bl. THIOBbIE
koHcTpykiuu POC. HopmaruBHas 0a3a HpOEKTHPOBAaHUS, KOHCTPYKTOPCKHME JIOKYMEHTBI, BUIBl H
KOMIUIEKTHOCTb, 0003HaueHue. OCHOBBI KOHCTPYMPOBAHUS U TEXHOJOTHs MHKpocOopok. KommnoHoBka
POC kak mnpoMexyTouHOE KOHCTPYKTMBHOE peuieHue. MeToasl KOMIIOHOBKM paJuoaniaparyphl.
DNeKTpUYecKue COEJUHEHUs W MOHTax B KoHCTpykuusx POC. Knaccudukauus KOHCTPYKTOPCKO —
TEXHOJIOTMYECKUX METOJOB pealu3aluuu sekTpuueckux coeauHeHuid B POC. OcHoBHbIE CIIOCOOBI
3aumTel  POC  oT BO3zelcTBUS KIMMaruyeckuxX (akTOpoB oOKpyxkaromedl cpenpl. IlpuHiumns
SKpPaHUPOBAHUS IEKTPUUECKUX U MArHUTHBIX TOJIEH.

— IlItaMroBouHbIe ONepaluy B TEXHOJIOTUU KOHCTPYKTUBHBIX 1eMeHTOB DC (redaTHoil miare,
nepeaHed manenu u Ap.). Kiaccudukanus medyaTHBIX IUIAT U METOAOB HMX HM3TOTOBICHHS: OCHOBHBIE
OIpeJeNIeHUs] U TeXHUYECKUe TpeOOBaHUs, NMpeIbsBIsEMble K IEYAaTHBIM ILIaTaM; KOHCTPYKLIMOHHBIE
Marepuanbl Ui MPOU3BOJACTBA IMEYATHBIX IUIAT U MX XapakTepUCTUKH. OCOOEHHOCTH H3TOTOBIIEHUS
MHOTOCJIOMHBIX M THOKMX NEYaTHBIX IUIAT: KJIAacCHU(HKALMs METOA0B M3TOTOBJIECHHUS MEYaTHBIX IUIAT
(MeTon MeTalIM3allid CKBO3HBIX OTBEPCTHM, MOMApHOTO IPECCOBaHUs), WX CpPaBHUTENbHbIE
XapaKTePUCTUKU; IPECCOBAaHME MHOTOCIOWHBIX TMEYaTHBIX IUIAaT; OCOOEHHOCTh TEXHOJOIMU T'MOKHX
MeYaTHBIX IJIaT, TMOKMX NeYaTHbIX KaOeined M NUIe(oB; KOHTPOIb M HCHBITAHHWE IE€YATHBIX ILIAT.
CyOTpakTUBHBIE W  aJJIUTUBHBIE  METOABI  W3TOTOBJEHUS  IEUAaTHBIX  IUIaT:  XUMHYECKUH,
KOMOMHUPOBAaHHBIN, MOJIYaJUTUBHBINA, aJIUTUBHBIA U €ro pa3sHOBUIHOCTH. OCOOEHHOCTH MOCTPOEHUs
IPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYpbl COOpPKM M MOHTaXa anmaparypbl: OCHOBHBbIE MOHATUS U
npuHuMIbl nocrpoerust TII cOopku u MoHTaxa, TunoBbie U rpynmnosbie TII coopku u MoHTaxka. OCHOBBI
naiky. TexHonorusi BbIMOIHEHUs maku. OCHOBBI CBapKH. MeTo/bl BBHIIOJHEHHUS! CBAPHBIX MOHTa)KHBIX
coeauHeHuil. TexHONOrus MOBEPXHOCTHOIO MOHTaXa KOMIIOHEHTOB. CriocoOwl repmeruzanuun OC u
TEXHOJIOTMUYECKHE TpeOOBaHUs, NpeabsABIseMble K KadecTBY. Marepuanbl, NOpUMEHSIEMbIEe JJIs
repMeTH3alii, HMX TEXHOJOTMYECKHEe XapaKTepUCTHKM M TpaBuia BbIOOpa. Buiel TexHMYECKOro
KOHTPOJIS. TeXHOIOrnyecKkue UCIbITAHMS.

— OcHoBuble nousTHs, onpenenenus ECTI, ECTIIIL. OO6mue npuHUMIB pa3paboTKU U
noctpoerusi ECT]/l. Texnomornmueckue CHCTEMBI U OCOOCHHOCTHM uX opraHuzamuu. OOrmas
XapaKTepUCTUKa, CTPYKTypa M TMoKa3arend SPPEKTUBHOCTH TEXHOJOTHMUecKoi cucrembl. OOmias
xapaktepuctuka POA kak o0bekTa nmpousBoacTBa. Texnonorus POC kak crmokHas cuctema. EquHUYIHBIN
texHonoruueckuii mporuecc (ETIT). Tumooit texaonorudeckuii npouecce (TTII). [TpuHums! Tunuzanumn
TEXHOJIOTMUYECKHUX MporeccoB. [ pynmnoBoil TexHonoruueckuit npouecc (I'TII), mpuHIMI rpynnupoBaHUs
NPEIMETOB TPOM3BOACTBA C YYETOM OCHOBHBIX (PAKTOPOB OpraHM3allMi MPOMU3BOACTBA. Tarlbl
pa3paboOTKH TEXHOJOTMYECKUX IMPOILIECCOB: aHAIM3 MCXOAHBIX JaHHBIX i paspaborku TII;
KJaccu(uKaus U TPyNIUpPOBaHUE OOBEKTOB MPOU3BOACTBA; KOJUYECTBEHHAs OLIEHKA IPYNIl 0OBEKTOB
MPOM3BOJICTBA; aHAJIM3 THUIIOBBIX MpejacTaButeneit; BoIOOp nerictByromero TTII, I'TTI wm ETII;
COCTAaBJIEHUE TEXHOJOTN4YeCKoro mMapupyra. OCHOBHBIE 337a4M, PEIIAEMbIE Ha 3Talax MPOEKTUPOBAHUS
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€IMHUYHBIX, TPYNIOBBIX M THUIOBBIX TEXHOJIOIMUECKHMX IpolueccoB. OCHOBHBIE 3aJaud, peulacMble Ha
JTanax MPOEKTHUPOBAHUS MEPCHEKTUBHBIX TEXHOJIOTHYECKUX MpoueccoB. PU3NKO- TEXHOJIOTUYECKHE
OCHOBBI Maiiku. B3anMOCBsI3b KOHCTPYKIMH MassHBIX COCJMHEHUN U PEXUMOB Maiiku. Beibop mpuroes.
Caapka, Qu3nuyeckoe CoJep)KaHUE TMPOIIECCOB CBAapPKH, HMX TEXHOJOTUYECKUE XapaKTEPUCTUKU U
BO3MOKHOCTH.

— OcHoBbl Teopuu mnonobus. I'eomerpuueckoe momodue. Obmee ahduHHOE TpeoOpazoBaHUE.
Tunel mopenupyromux cucteM. JluHeliHas perpeccuss OT OAHOrO mapaMmerpa. Buael perpeccumn.
[Tapabonuueckast perpeccusi. TpaHcueHIeHTHBIE perpeccuu. llpeacraBieHne perpecCuBHOIO aHAJIM3a B
MarpuyHoi (opme. Ilpumeprl. OCHOBBI KOppENSILIMOHHOTO aHaiu3a. KoppeisiuoHHOEe OTHOLICHHE.
Kospdpunment nuueitHON  Koppemsuuu. Meroq  MHOXKECTBEHHOH — koppemsimuu.  [loctpoenue
MHOXKECTBEHHOM perpeccuu MetogoMm bpangona. AxtuBHbid skcnepuMmeHT. [lnan 2K. IlouckoBbie
MeToAbl onTUMM3anuu. CXOIUMOCTh QJIrOPUTMOB IoMCKa. OnTumu3anus METOJOM KpYyTOro
BOCXOXKIECHMsS. MeTonpl MOKOOpAMHATHOrO cmycka (moabema). KommosunuonHsle miaHbsl  bokca.
PororabenbHble IEHTpaTbHbIE KOMIO3UIIMOHHBIC TUIAHBI.

4 Meroann4yeckue MaTepuaJibl
st obecnieueHust mpoiecca oOydeHHsI U pEIIeHUs 3a7ad 00ydeHUsS HCIOJB3YIOTCS CIIEAYIONUe
Marepuabl:
— METOJMYCCKHUE MaTepUabl, ONPEACIAIONIUE MPOIEAYPhl OICHUBAHMS 3HAHWH, YMEHUH,
HABBIKOB W (WJIM) OIBITa JEATCIbHOCTH, XapaKTCPU3YIOUIMX 3Tambl (HOPMUPOBAHHS KOMITCTCHIIHIA,
cornacHo 1. 11 paGoueit mporpaMmel.
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