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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 3 oT « 27 » 4 2017 1
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1. lean n 3agaun AU CIHIINHBI

1.1.Ilean AuCHUATLIAHBI
B ompenenenun ypoBHS M KadecTBa MOArOTOBKM BbIMyckHuWKa TYCVYP, mperenayromero Ha
noJTyuyeHne KBalU(UKauu (cTernmeHu) OakamaBpa, W COOTBETCTBHSI €r0 MOATOTOBKH TPEeOOBAHUSM
denepabHOTO TOCYIAPCTBEHHOIO 00pa30BaTe/IbHOTO cTaHaapra Beiciiero oopazoBanus (OPI'OC BO), u
OCHOBHOW 00pa3oBaTenbHON MporpamMmbl o HampasieHuto noaroroBku 11.03.03 KoucrpyupoBanue u
TEXHOJIOTUS AJIEKTPOHHBIX CPEJICTB.

1.2.3apaun AMCHMILIHHBI
— TpOBepKa 3HAHUH MO OOIIETEXHUYECKUM U CHEeIUaIbHbIM JUCIUILIMHAM Y4eOHOrO IJIaHa,
— TMpoBepKa 3HAHWW W YMEHUU CTyIeHTa peliarh 3ajadd MpoQecCHOHATBLHOTO XapakTepa B
TUIIOBBIX CUTYyaIlUsIX.

2. Mecto mucnumiaaabl B cTpykType OITOII

Jucrnumuraa «llonroroBka K ciade u clada rocygapcTBeHHoro sk3amena» (b3.1.1) orHocuTes K
6moky 3 (ba3oBas 4acTh).

[IpenmecTByOmMMH ~ TUCHMIUIMHAMH,  (OPMUPYIOIIMMH  HadajdbHbIe 3HAHUS, SIBISIOTCS
cleAyomye  AMCHUIUIMHBL  MHTerpanbHble — ycTpolicTBa  paJMo’IeKTpoHMKH, KommbroTepHOe
MozienupoBanue mporeccoB B POC, OCHOBBI KOHCTPYHPOBAHHMS 3JIEKTPOHHBIX CPEICTB, TexHOIOrus
IIPOM3BOJICTBA AEKTPOHHBIX CPeACTB, PU3NUECKUE OCHOBBI MUKPO- M HAHOZJIEKTPOHUKH.

3. TpeGoBaHus K pe3yJbTaTaM 0CBOCHHUS U CIUTLIHHBI

[Ipornecc n3yueHus TUCIMITIIMHBI HAIpaBjieH Ha (JopMUpOBaHUE CIIETYIOMUX KOMITETEHIINH]!

— TIK-1 cmocoGHOCTRIO MOIETUPOBATh OOBEKTHI M MPOIIECCHI, UCIIONB3Ysl CTAHIAPTHBIC TTAKEThI
aBTOMAaTU3MPOBAHHOTO TPOEKTUPOBAHUS U UCCIIE0OBAHUS;

— IIK-2 roToBHOCTHIO MPOBOAMTH SKCIEPHUMEHTHI MO 3aJaHHOH METOJHKe, aHaJIU3UPOBaTh
pe3yibTaThl, COCTABISATH 0030PbI, OTUYETHI,

— [IIK-3 roTOBHOCTBIO (OpMHUPOBATH MPE3CHTAIUH, HAYYHO-TEXHUUYECKHE OTUYETHI IO
pe3yJibTaTtaM BBIOJHEHHOW paboThl, 0(OpMIISTh pe3yIbTaThl UCCIIEIOBAaHUM B BHUJIE CTaTe M JOKIAJA0B
Ha HAYYHO-TEXHUYECKUX KOH(PEPEHIHSIX;

— TIK-4 cnocoOHOCTBIO NMPOBOAUTH INPEABAPUTEIIBHOE TEXHUKO-3KOHOMHUYECKOE 00O0CHOBAHUE
MPOEKTOB KOHCTPYKIIUN ANIEKTPOHHBIX CPEJICTB,;

— TIK-5 roToBHOCTBIO OCYIIECTBISATH CcOOp W aHAJM3 HWCXOMHBIX JaHHBIX IS pacuéra u
MIPOEKTUPOBAHUS JIETAJIeH, Y3JI0B U MOJYJIEH 3JIEKTPOHHBIX CPEJICTB,;

— IIK-6 roTOBHOCTBIO BBINOJHSITH PACUET W MPOEKTHPOBAHUE JeTajei, Y3JI0B U MOmayJen
JNIEKTPOHHBIX CPEJACTB, B COOTBETCTBUM C TEXHHYECKHM 3a/laHHeM C HCIOJIb30BaHHEM CPEJICTB
aBTOMATHU3AIH POEKTHPOBAHMUS,

— IIK-7 cnocobHOCTBIO pa3palbaTbiBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIHIO,
0(OpMIISITH 3aKOHUEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE paboTHI,

— IIK-8 roToBHOCTBIO OCYIIECTBISITH KOHTPOJIb COOTBETCTBUS pa3padaTbIBa€MbIX IPOEKTOB U
TEXHUYECKOW JIOKYMEHTAIlMU CTaHAapTaM, TEXHUYECKUM YCIOBUSM U JPYTHUM HOPMAaTHBHBIM
JIOKYMEHTaM,

B pesynprare u3yueHus IUCIUTIINHBI CTYICHT JTOJKEH:

— 3HATh METOJbl OIeHKH KadecTBa ODC, CTAaTHCTUYECKHE METOMbl YIPABIEHHUS KayeCTBOM;
METOJbl aHaJIM3a U KOHTPOJII TEXHOJOTHYECKUX IpoIeccoB mpousBoAcTBa JC, METOAOJIOTHMYECKHE U
TEOPETUYECKHE OCHOBBI CHUCTEM YIpPAaBICHHUS KadeCTBOM; CTAaHIApThl, TEXHUYECKHUE YCIOBHUS U
tpeboBanmsi ECK]], OCHOBHBIE XapaKTepUCTUKH U TMapaMeTPhl DIEKTPOHHBIX KOMIIOHEHTOB,
COBpPEMEHHBIE TEXHOJIOTUYECKHE IMPOLECCHI, JeXKallue B 0cHOBe npousBojacTBa POC; mopsiiok aHamuza
UCXOJHBIX JIaHHBIX M OTpPaHUYEHUsI NPU KOHCTPYKTOPCKOM THPOEKTUPOBAHUU M IPHU BBIIOIHEHUH
pacyeToB, COCTaBJISITh W MPUMEHSTh TexHuueckoe 3amanue (13, TT3, UT3); meTompl OonTUMabHOTO
koMiioHoBaHUs POC Ha ocHOBe pazMepHONapaMeTpUUecKUX PSJIOB U 0A30BBIX HECYIIUX KOHCTPYKIIMIA;
OCHOBBI ITaTEHTHOTO MOMCKA, XpaHEeHHUs, 00padOTKU M aHaJIM3a MAaTeHTHONH MHQPOPMAIIUN U3 PA3TUUHBIX
UCTOYHUKOB M 0a3 JaHHBIX; OCHOBBI IIPOBEACHHS IPEIBAPUTEIHHOTO TEXHUKO-3KOHOMHYECKOTO
00OCHOBaHMSI TPOEKTOB KOHCTPYKIUI 3JIEKTPOHHBIX CPENICTB; OCHOBBI (POPMHPOBAHUS MpPE3ECHTAIINH,
HAyYHO-TEXHUYECKHX OTYETOB IO pe3yJbTraTaM BBIIOJHEHHOW paboThl, oQOpMIICHHS pe3yIbTaToB
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UCCJICIOBAaHUN B BUJIE CTaTel W JOKIAJ0B Ha HAYYHO-TEXHUYECKUX KOH()EPEHIIHSIX; OCHOBBI TIOCTPOCHHUSI
porpaMM M METOIMK WCCJIeIOBaHUI, OCHOBBI CTAaTUCTHUYECKON 0OpaOOTKU pe3yabTaToB dKCIEPUMEHTA,
npaBmwia oQOpMIIEHUST PE3yJIbTaTOB SKCIIEPUMEHTA; OCHOBBI MOJIEIUPOBAHHS OOBEKTOB U MPOIECCOB,
3HATh CTaH/IapPTHBIEC TTAKETHl AaBTOMATH3UPOBAHHOTO MTPOSKTUPOBAHUS U HCCIIEIOBAHUS.

— yMeThb TMPUMEHSITh HA TMPAKTUKE CTATUCTHUYECKHE METOABl YIpaBJICHUS KaueCTBOM,
aHATM3UPOBATh TEXHOJOTHMYECKHH MpoIlece Mo KPUTEpUsSM TOYHOCTH U CTaOWUIBLHOCTH, pa3paldaThiBaTh
JIOKYMEHTAITMIO U YY9acTBOBaTh B pabOTe CHCTEMBI MEHEKMEHTA KauecTBa Ha MPEANPHUSITHH; BHIIOIHSITH
3alaHus B 00nacTé cepTU(UKAIMKM TEXHUYECKHX CpPEJCTB, CHCTEM, IIPOIIECCOB M MaTepuajos;
pa3pabareiBaTh KOHCTPYKTOPCKO-TEXHOJOTHYECKYIO TOKyMeHTaruio Ha JC OCyIIeCTBISTh KOHTPOJb
COOTBETCTBUS pa3padaThIBAEMbIX MPOEKTOB U TEXHUYECKON MOKYMEHTAIIMH TEXHHUYECKHM YCJIOBUSM H
JPYTAM HOPMATHBHBIM JTOKYMEHTaM; BBITIOJTHSITH 3PTOHOMHUYECKOE U XYI0KECTBEHHO - KOHCTPYKTOPCKOE
MPOEKTUPOBAHME JIMIEBBIX TaHenedt ympaeieHuss OC; BBINONHATH pPacyeThl TEIUIOBOTO pPEXHAMa H
BJIArO3allMThl, O0eCIeunBaTh HOPMANIbHBIA TEIUIOBOM pekuM  OiokoB/mprOopoB IC; MpencTaBiIsATh
MaTeHTHYI0 WHpopMaruio B Qopme OT4ETa O MATeHTHOM TOUCKe, pedeparoB, TaOIUI[ CpaBHEHHS
AHAJIOTOB | TIPOTOTHUIIOB C MCIIOIB30BAaHNEM WH(POPMAITMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;
MPOBOJIUTh  TPEABAPUTEIIPHOE  TEXHHKO-DKOHOMUYECKOEe OO0OCHOBaHWE TPOEKTOB  KOHCTPYKIIHIA
ANEKTPOHHBIX CPENCTB; (OPMHUPOBATH TPE3CHTAIMH, HAYYHO-TEXHUYECKHE OTUYETHl MO pe3yibTaram
BEHITIOJTHEHHON paboThI, 0(hOpPMIISTh pe3ylnbTaThl UCCIEAOBAHUN B BHJIE CTaTed W JIOKJIAJ0B HA HAy4HO-
TEXHUYECKAX KOH(EPEHIHSIX; TOHUMATh MPOTPaMMbl U METOJWKH HCCIICAOBAHWMA, MPOBOJAUTH MO HUM
OKCIEPUMEHT, TPOBOJAUTH CTATHCTUUYECKYI0 OO0pabOTKy © OQOpMIISTH pe3yJIbTaThl SKCICPUMEHTA;
MOJIETUPOBaTh OOBEKTHI M TIPOIECCHl, HWCHOJB3Yys CTaHIApTHBIE MAKeTHl aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS U UCCIICIOBAHUS.

— BJaJeTh TEPMHUHOJIOTHEW B OOIACTH MEHE/KMEHTa Ka4ecTBa, HABBIKAMH OIIEHKHA KadecTBa
JIOKYMEHTAITNH, TTPOAYKIIMA W MEHE)KMEHTA; COBPEMEHHBIMHU TPOTPAMMHBIMHU CPEICTBAMH TTOITOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOW JTOKyMeHTanuu MmpoekToB DC HaBbIKAaMH pPabOTHI ¢ KOMITBIOTEPHOM
TEXHUKOH ¥ MPOTrpaMMHBIM 00ECTIEYeHUEM ISl Pa3pabOTKH KOHCTPYKTOPCKON JOKYMEHTAIINH, HAaBBIKAMHU
BEIOOpa DIEKTPOHHBIX KOMIIOHEHTOB M MAaTrepHalioB, COOTBETCTBYIOIIHUX TEXHHUYECKOMY 3aJaHHIO,
cranmapraM wid 1Y, BO3MOXHOCTBIO O0€CIeYMBaTh IJIEKTPOMArHUTHYIO COBMECTHMOCTH B
MPOEKTUPYEMBIX KOHCTPYKIUAX DC, yUUTHIBATh Pa3UYHBIE BHJIBI MAPAa3UTHBIX CBS3EH; CIIOCOOHOCTHIO
OIIEHUBATh TPOYHOCTh M YKECTKOCTh KOHCTPYKIUH y3710B DC W BBHINOJIHATH MPOSKTHPOBAHUE H PACUET
cuctembl amoptu3anuu 610koB DC; HHPOPMAIIMOHHBIMH, KOMITBIOTEPHBIMU U CETEBBIMU TE€XHOJIOTHSIMH
JUISL TIPOBEJICHHsI MATEHTHOTO ITOWCKA, XpaHEHHs, 00paOOTKM WM aHalW3a MMaTeHTHOW WHQOpMAIu U3
Pa3IMYHBIX UCTOYHUKOB U 0a3 NaHHBIX, MIPEJICTABISITH e B TpeOyeMoM (popmare; HaBBIKAMU MPOBEICHUS
MPEBAPUTEIHFHOTO TEXHUKO-OKOHOMUYECKOTO OOOCHOBAHHS IPOEKTOB KOHCTPYKIIUH DIEKTPOHHBIX
CpEJICTB;, HaBbIKaMH (DOPMHUpOBaAHMS TPE3CHTAIUN, HAYYHO-TEXHHUYECKHX OTYETOB TIO pe3ylbTaraM
BBITTOJIHEHHON paboThI, 0hOpMIIEHHUS pe3yJIbTaTOB UCCIIEOBAHUN B BHJIE CTAaTeil W JTOKJIAJ0B Ha Hay4YHO-
TEXHUYECKUX KOH(PEPEHIUSX; COBPEMEHHBIMU CpEACTBAMHU pPACUETOB, CTATUCTHUECKOW 0OpabOTKU H
0(OpMIICHHUS FKCTIEPIMEHTANBHBIX JIAaHHBIX; HABBIKAMU MOJICTTMPOBAHUSI OOBEKTOB U TPOIIECCOB.

4. O0beM JMCUMIIIMHBI H BUABI Y4e0HOIl padoThI
OO6mmast TPyIOEMKOCTh JWCIUIUITMHBI COCTaBIseT 1.5 3a4eTHBIX €IWHMIBI W TIPEJCTaBlieHA B
Tabmuie 4.1.
Tabnuna 4.1 —Tpy1oeMKOCTh AUCITUTITHHBI

Buapbl yueOHOM AesTenbHOCTH Bcero uacos CemecTpsl

8 cemecTp

AynutopHble 3aHsTus (BCero)

Bcero (6e3 sx3amena)

TlogroroBka u cmada DK3aMeHa 54 54
OO6m1ast TpyI0EMKOCTh 4 54 54
3aueTHnie EauHAIB 1.5 1.5
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5. Conep:xaHue TUCIUTLTHHBI

5.1.Pa3aennl IUCHUILIAHGI M BHABI 3AHATHI
He npenycmorpeno PYII.

5.2.Conep:xaHue pa3ae/ioB JUCHUILIHHBI (110 JIEKITHSIM)
He npenycmotpeno PYII

5.3.Pazmennl AUCHUATUIMHBI M MEKIHCHUIIMHAPHBIE CBSI3H ¢ o0ecnmeunBaromuMu (peabILy IHUMH)
H o0ecneunBaeMbIMH (ITOC/IETYIOMIUMH) TUCHHILTHHAME
Paznensr TUCIMILTHHBI U MEXKIUCIUILIMHAPHBIC CBSI3U ¢ oOecreYrBatomUMK (IPEIBITYIIIMMU) U
obecrnieurBaeMbIMHU (ITOCJIEYIONMMHE) IUCIUTUTHHAMH IIPEACTaBIeHbI B Tabuie 5.3.
Tabnuna 5.3 -Paznensl TUCHUTIIMHBL M MeXKIUCIUILTHHAPHEIE CBSI3U

Ne paznenoB qaHHOUW MUCIUIUTMHBI, 711 KOTOPBIX
HE0OXOTUMO U3y4eHHEe 00eCIIEUNBAIOIIUX U
o0ecIIeunBaeMbBIX JUCIIAILINH

1 2 3 4 5

[IpeniecTByromue TUCIUTLITAHBI

HanmenoBanune JUCITUITIINH

1 NuTerpasibHBIC yCTPOHCTBA
PaIno3IEeKTPOHUKI

2 KomnbroTepHO€ MO/IETTMPOBAHUE
nporieccoB B POC

3 OCHOBBI KOHCTPYHUPOBAHUS AIEKTPOHHBIX
Cpe/CTB

4 TexHONOTHUSI TPOU3BOJICTBA AIEKTPOHHBIX
CPEICTB

5 ®usnyeckre 0CHOBBI MUKPO- U
HaHOXJICKTPOHUKH

+

5.4.CooTBeTCcTBHE KOMIIETEHINH, (pOpMIpYeMBbIX NP U3YYEHHH JUCHHUILINHBI, 1 BUI0B 3aHATHH
CooTBeTcTBHE KOMIETCHIUU, (POPMHUPYEMBIX MPU U3YUYEHUU TUCIUIUIMHBI, W BUIOB 3aHSATHI
MpeICTaBICHO B Tabimie 5.4

Tabmua 5.4 — CooTBeTCTBHE KOMIIETEHIIMH M BHUJOB 3aHITHHA, (OPMUPYEMBIX MPU H3YUCHHUH
JIUCITUILIHHBI
=
S
=
5 Bunasl 3austuit
5
=
g
>~
[1IK-1 DK3aMeH
[1IK-2 DK3aMeH
[1IK-3 DK3aMeH
[1IK-4 DK3aMeH
[1IK-5 DK3aMeH
[1IK-6 DK3aMeH
[1K-7 DK3aMeH
[1K-8 DK3aMeH

6. UnTepakTUBHBbIE MeTOABI H GOPMBI OpPraHU3alHUN 00yUeHH s
He npenycmotrpeno PYII
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7. JIabopaTopHbie paboThI

He npenycmotrpeno PYII
8. IIpakTnyeckue 3aHATHA (CEMHHAPDI)
He npenycmotpeno PYII
9. CamocTosiTe/IbHAN padoTa
He npenycmorpeno PYII
10.KypcoBasi padora (mpoeKr)
He npenycmorpeno PYII

11. YuyeOHO-MeTOAMYECKOE M HH(POPMAIIHOHHOE o0ecredeHne T CIUILTHHbI

11.1.OcHoBHas JuTepaTypa

1. OcHOBBI TPOCKTHPOBAHUS O3JIEKTPOHHBIX CpeacTB. YdueOHoe mocobue / Kosmos B. I,
YepubmeB A. A., Koopun IO. II. - 2012. 149c. [Dnekrponsbli pecypc] - Pexwmm mocryna:
https://edu.tusur.ru/publications/278@ra obpammenus: 29.04.2017.

2. MopnenupoBanue u ONTUMHU3ANUS 00BEKTOB | TpoiieccoB: YueOHoe nmocobue / Cmupros 1. B.
- 2016. 216¢. [Dmextponubiii pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/publications/649ra
obpammenus: 29.04.2017.

3. MogenupoBaHue U ONTHMH3ANKS 00BEKTOB U TpolieccoB: Yueonoe mocobue / Cmupuos I. B.
- 2016. 216¢. [Dmextponnbiii pecypc] - Pexxum gocrtyma: https://edu.tusur.ru/publications/649ra
oOpammenusi: 29.04.2017.

4. Enudanos I'M. ®usnka TBepmoro tena: yueOHoe mocodbue s By3oB. Cnd. Jlamp, 2011. -
288&. 978-5-8114-1001-9ISBN.  DfnektpoHHBIi  pecypc] [DnekTpoHHBI  pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=2%&jul=2023,1ata obpamenus: 29.04.2017.

5. HOpxoB H.K. Texnonorust mpou3BocTBa 3JEKTPOHHBIX CPEACTB. YUEOHUK. — 2€ U3/., UCIIP. U
gorn. — CIIb.: WsparensctBo  «Jlamp», 2014. — 480 c. [DnextpoHHBIH pecype]. -
http://e.lanbook.com/view/book/41018ra obpammenus: 29.04.2017.

6. OO0 ytBepxnenun llopsnka mpoBeneHUsS TOCYAAPCTBEHHOW WMTOTOBOWM aTTECTAllMH 110
oOpa3zoBarelIbHBIM IIporpaMMaM BBICIHIET0 00pa3oBaHMs - IporpamMmam OakajaBpuara, Iporpammam
CIeNMaInTeTa U IporpaMmam maructparypsl. [Ipukaz MunoopHayku Poccum ot 29.06.2015N\e 636 @
pen. oT 28.04.2016 Ne502). [PrexrponHbIit pecypc]. -
http://fgosvo.ru/uploadfiles/prikaz_miobr/00012072@0021.pdfiara o6pamenus: 29.04.2017.

7. 06 ytBepxxnennn O@I'OC BO mo nanpasienuto noarotoBku 11.03.03KonctpynpoBanue u
TEXHOJIOTHSI JJIEKTPOHHBIX CcpeacTB (YpoBeHb OakajaBpuara). Ilpuka3 or 12 mosops 2015 N 1333.
[DnexrponHbIi pecype]. [Dnekrponnbiit pecype]. - http://fgosvo.ru/uploadfiles/fgosvob/110303 paara
obpammenus: 29.04.2017.

11.2.lonoaHuTEILHAS JIUTEPATYPA

1. TIlpoexTHpoBaHHE M TEXHOJOTHS TEYATHBIX IUaT: YueOHUK s By3os/ E. B. [Tuporosa. -M.:
dopym, 2005;M.: Uudpa-M, 2005. - 552. (manuuwe B 6ubmmoreke TYCYP - 779Kk3.)

2. lleuarneie miarel. KoHcrpykimm um marepuaibl. Monorpadus/ A. M. MenseneB. - M.:
Texnocdepa, 2005. - 302. (wanmuune B 6ubmmoreke TYCVYP - 839k3.)

3. O0ecrieueHue TEIJIOBBIX PEKUMOB IMPU KOHCTPYHPOBAHMU PaJMOAJICKTPOHHOM ammaparyphbl:
yuebnoe nmocobue / JI. JI. Potkom, 1O. E. Criokoiinsrii. - M. : CoBeTckoe paauo, 1976. - 232. (Hanudne B
oubmotrexke TYCYP - 265k3.)

4. Hewnames A. I1. KonctpyupoBaHnue paarodIeKTPOHHBIX CPEACTB | YUeOHUK 11st By30B / - M. :
Beicmas mkona, 1990. - 43¢, (Hamuune B 6udanoreke TYCYP - 245k3.)

5. Veapos A.C. P-CAD.IIpoekTrpoBanue u KOHCTPYHPOBaHHE IEKTPOHHBIX ycTpoiicTs / A. C.
VYBapos. - M. : Topstuast munus-Tenekom, 2004. - 76Q. (Hanuuue B 6udmoreke TYCYP - 4253k3.)

6. boprapar H.W., I'aspunos C.A., I'epacumenko H.H. u np. HanotexHomoruu B 2eKTpoOHUKE. —
M.: Texnocdepa, 2005. -446. (manmmuue B 6udmmoteke TYCYP - 203k3.)

7. C.3u "Owusuka moxynpoBOAHUKOBBIX prOOpoB”.- M., Mup, 1984, 1rom (450c.), 2 tom (450
c.). (mammuue B 6ubmmorexke TYCYP - 145k3.)

8. Edmmo WMN.E., Koseipp W. ., Topoyno 0. WM. "Mukposnekrponuka. Dusmdeckue u
TEXHOJIOTUYECKHE OCHOBBI, HAJEKHOCTH'. YueOHoe mocobue mis By3oB — M. BII, 1986.- 464c.
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(mammuue B 6nbmoteke TYCYP - 5253k3.)

9. JlparynoB B.Il., Hemussectupiit WN.I., I'pumuna B.A. OCHOBBI HAaHOAJIEKTPOHUKH. y4ueOHOE
nocodwue st By30B — M.:@usmarkuura, 2006. — 494. (manuuue B 6ubimorexke TYCVYP - 309k3.)

10. Konenos JI.A. TexHoMOTHSI 1 KOHCTPYKITUS MUKPOCXEM, MUKPOIIPOIIECCOPOB U MUKPOCOOPOK
— CII6., M., Kpacuomap: MWzmarenbctBo «Jlamp», 2009. — 400c. [DnexTpoHHBIH pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=2%&jpl=192,1ara obpamenus: 29.04.2017.

11.3¥Y4eOHO-MeTOAUYECKHE ITOCOOHA

11.3.1.06s3aTe1bHbIE Y4eOHO-MeTOANYECKHE T0COOHS

1. MogaenupoBanue U ONTHMHU3AIMS  TEXHOJIOIMUeckux mporeccoB POC:  VYueOHoe
metoaundeckoe mocooue / Cmupuos [1. I'., Cmupnos I. B. - 2012. 9%. [DnekTponHbIi pecypce| - Pexxum
nocrymna: https://edu.tusur.ru/publications/179ara o6pamenus: 29.04.2017.

2. Pomanosckuit, M. H. MHaTerpansubie ycTpoiicTBa paauodekTpoHuku. Yacts 1. OcHOBHBIE
CTPYKTYpBI TOJIYIIPOBOJHUKOBBIX HHTETPATBHBIX CXeM: YueOHoe mocoOue [IDnekTpoHHBIH pecypc| /
PomanoBckuit M. H. — Tomck: TYCYP, 2012. — 123 c¢. — Pexum jgocrtyna:
https://edu.tusur.ru/publications/13Qégra ooparmmenus: 29.04.2017.

3. PaspaboTka u mpUMEHEHHE TEXHOJIOTHYECKUX MPOIECCOB. YUeOHO-MeToarnuecKoe mocobue /
Xpuctiokob  B. I, - 2012, 32 c¢. [Dnekrponnsii pecypc] - Pexum  jmocryma:
https://edu.tusur.ru/publications/20Xiéra obpammenus: 29.04.2017.

4. TocynapCTBeHHBI »3K3aMeH. Y4eOHO-METOIMYECKOE II0cOOMe IO IOArOTOBKE M caye
rocymapctBernoro sk3amena / Tyes B. W., Omucoserny A. 0. - 2017. 12c. [Dnexkrponnslii pecype] -
Pexxum noctyna: https://edu.tusur.ru/publications/684@ra oopamenus: 29.04.2017.

5. ABromarm3anmsi KOHCTPYKTOPCKOTO ¥ TEXHOJOTHYECKOTO IIPOCKTHPOBaHUS. YdeOHOe
Merogudeckoe mocooue / E. ®@. XKuramora; - Tomck: TYCVYP, 2007.-182c. (Hamuume B OHOIHOTEKE
TYCYP - 225k3.)

11.3.2Y4e6H0-MeTOAUYECKHE MOCOOUS 1JIs1 JIHI] ¢ OTPAHHYEHHBIMH BO3MOKHOCTAMH 310POBbS

Y4eOHO-MeToMUecKrue MaTepuabl sl CaMOCTOSITEIbHOW U ayIuTOPHON pabOThl 00YUarOIIUXCS
U3 4Hciia MHBAINJOB MPEJOCTABILIIOTCS B ()OpMax, aJalTHPOBAHHBIX K OIPAaHWYEHUSIM HX 3I0POBBS U
BOCIIPHSTHSI HH(POPMAIIHH.

J1s1 M1 ¢ HAapyIeHHsIMH 3PeHH s

— B (opMe IIEKTPOHHOTO IOKYMEHTa;

— B IeyaTtHOW (hopMe yBeTUUEHHBIM HIPUPTOM.

J1s M1 ¢ HapyIeHHsIMH CJTyXa!

— B (opMe IIEKTPOHHOTO JIOKYMEHTa,;

— B IeyatHoi ¢opme.

J1st i ¢ Hapy I eHUsIMHU OTIOPHO-ABUTaTe/ILHOTO anmnapara;

— B (opme AMEKTPOHHOTO IOKYMEHTA;

— B IIe4YaTHoO# (opme.

11.4.ba3b1 naHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbIE, IOHCKOBBIE CHCTEMbI H TpedyemMoe
nporpaMMHoe obecredeHmne

1. 1. https://edu.tusur.ru

2. 2. http://le.lanbook.com

3. 3. http://elibrary.ru

12. MarepuajibHO-TeXHHYECKOe 00ecredeHne U CIUTITHHbI

12.1.06mue TpeGoBaHNS K MATEPHAIBLHO-TEXHHYECKOMY 00€eCTeYeHUI0 THCIIUTITHHBI
He yxazano

12.2.MaTtepuajJbHO-TEXHHYECKOE oOecredeHne TUCIUIIIHHBI ISl JIHII ¢ OrPAHHYE€HHBIMU
BO3MOKHOCTSIMH 3/10POBbSI
OcBoenne mucnuruHbL JuiamMu ¢ OB3 ocyimecTBIsIeTCsl ¢ UCIOIB30BaHUEM CPEACTB OOYUCHHUS
00I1ero U crenuaIbHOrO Ha3HAUCHHUS.
[Ipu oOy4eHWH CTYICHTOB ¢ HAPYIIEHHSIMH CJIyXa [PEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCUJIMBAIOIEH ammaparypbl, MYJIBTUMEIUHHBIX CPEJICTB H JAPYTHMX TEXHUYECKUX CpEeICTB
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npuema/miepeiaud yueOHOU WH(POPMAIIUU B JIOCTYMHBIX (OpMax JIsl CTYICHTOB C HAPYIICHUSMH CITyXa,
MOOWJIBHOW CHCTEMBI OOYYEeHHS IS CTYACHTOB C WHBAJUIHOCTBIO, MOPTATUBHOW WHIYKITMOHHOMN
CHUCTeMBL. YdueOHasi ayIuTOpHs, B KOTOPOH OOydYaroTcsl CTYyASHTHI C HapyIIeHHeM ciyxa, 00opymoBaHa
KOMITBFOTEPHOW TEXHUKOW, ayAMOTEXHUKOM, BUJCOTEXHHUKOM, SIEKTPOHHOU JOCKOW, MYIBTUMEINUHHOU
CHUCTEMOM.

[Ipn oOyueHWH CTYJIEHTOB ¢ HAPYIIEHUSIMH 3PE€HHSIMH TIPEIyCMOTPEHO HCIOJIh30BaHUE B
JICKIIMOHHBIX U YYEOHBIX ayTUTOPHSIX BO3MOXKHOCTH IPOCMOTPA YIaJCHHBIX 00bEKTOB (HAmpuMep, TeKCTa
Ha JIOCKE WJIM ClIaiijia Ha 9KpaHe) IMpH IOMOIIH BAACOYBEIMUYUTENCH IS YAaIeHHOTO IPOCMOTDA.

[Ipn oOy4yeHHH CTYACHTOB ¢ HAPYIIEHHSIMH OMOPHO-ABHIATEJIHLHOI0 anmapara HCHOIL3YIOTCS
aJIFTepHATUBHBIE YCTPOUCTBA BBOAA MH(MOPMALMU W JAPYIHe TEXHHUYECKHE CPeACTBa MpreMa/mepenadn
yaeOHOI MH(OpMaAIUU B JOCTYMHBIX (popMaxX JUisl CTYACHTOB ¢ HAPYIICHHUSIMH OTIOPHO-IBUTATEIHHOTO
amnmapara, MOOMJIFHOM CHCTeMBI OOyYeHHS IS JIFO/IeH ¢ MHBAIATHOCTHIO.

13. ®oHA 0O1IEHOYHBIX CPEICTB

13.1.0cHoBHBIE TpeOoBaHuS K (GOHIY OIIEHOYHBIX CPEIACTB H METOAUYECKHE PEKOMEHIAIHNI
@OoH/I OICHOYHBIX CPEJCTB W THIIOBBIE KOHTPOIBHBIC 3aJaHUsS, HCIOJIB3yeMble ISl OICHKH
c(hOPMUPOBAHHOCTH W OCBOCHHS 3aKpEIUICHHBIX 3a JAUCIUILIMHONW KOMIIETEHIIUH TpU MPOBEICHUH
TEKYIIeH, TPOMEXYTOTHOH aTTeCTaIIH 10 TUCIMILIHHE TIPUBE/ICH B IPIIIOKEHUN K pabodeil mporpaMme.

13.2Tpe6oBanus k (poHIY OLIEHOYHBIX CPEACTB AJIsl JIHI[ ¢ OTPAHHYEHHBIMU BO3MOKHOCTSAMH
310POBbSI
JInst CTYIEHTOB € HHBAJIMIHOCTBIO MPEIyCMOTPEHBI JOMOJHUTEIBHBIE OIEHOYHBIE CPEJICTBA,
NepeyeHb KOTOPBIX yKa3aH B TaOIUIIE.

Taﬁ.lmua 13.1 —I[OHOJIHI/ITEJILHLIC Cpeacrea ONCHUBAHUA VISl CTYI€HTOB ¢ HHBAJIUIHOCTBIO

BI/II[BI JOIIOJIHUTCIIbHBIX OLICHOYHBIX (DOpMLI KOHTPOJIS U OLICHKHA

Kareropuu ctynentos
CpEICTB pe3ynbTaTtoB 00yUeHust

TecTpl, MICEMEHHBIE CAMOCTOSITEIIHHBIC
paboThI, BOMIPOCHI K 3a4ETY,
KOHTPOJIBHBIE pabOTHI

C HapyleHusIMHA
ciyxa

[IpeumyIieCTBEHHO MUCHMEHHAS
poBEpKa

C napymenussmu | CobeceroBaHue 110 BollpocaM K 3adeTy, lIpenmyiecTBeHHO ycTHas mpoBEpKa

3peHHS OIIPOC IO TEPMHUHAM (MHAMBHIYaTBHO)

C HapyIICHUSIMH Pemenue qUCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE PabOThHI, MUCbMEHHBIE | [IperMyIeCTBEHHO JTUCTAHIIMOHHBIMHU
JIBUTATEIEHOTO CaMOCTOSITENIbHBIE PabOThI, BOPOCHI K METOIaMK

armapara 3auery

C orpannyeHusiMu 110 TeCThI, THCHBMEHHBIE CAMOCTOSTEILHBIC [TpeumMyItecTBEHHO TTPOBEPKa
00TIeME TUITHHCKAM paboThI, BOIPOCHI K 3a4eETYy, METOIaMH, HCXOJISI U3 COCTOSTHHUS
MOKa3aHHsIM KOHTPOJIbHBIE PaOOThI, YCTHBIE OTBETHI =~ O0YYArOIIErocss Ha MOMEHT IPOBEPKH

13.3MeTtoanuueckue peKOMEHIAIUH [0 OLEHOYHbIM CPeACTBAM /IJIsl JIUII ¢ OTPAHHYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

Jlns crynentoB ¢ OB3 mpemycmarpuBaeTcst JocTtymHas (opMa MpeaoCTaBiIeHHs 3aJaHuit
OIIEHOYHBIX CPEJICTB, & IMEHHO:

— B Ie4arHo# Gopme;

— B IeYaTHOU Gopme ¢ yBeIMUEHHBIM IIPU(TOM;

— B (opMe IIIEKTPOHHOTO JIOKYMEHTa,;

—  METOJIOM YTEHHS aCCUCTEHTOM 3aJ[aHusl BCIIYX;

—  TpeJoCTaBJICHUE 3a/IaHUS C UCTIOIB30BaHIEM CYPJIOTIEPEBOIA.

CryneHTaM C WHBAIHMTHOCTHIO YBEIMUYMBACTCS BPEMsS Ha TOATOTOBKY OTBETOB Ha KOHTPOJIBHHEIC
BOIPOCHL. [/ TakuX CTYIEHTOB IpeaycMaTpuBaeTCsl JOCTyHHas (GopMa MpeaocTaBiIeHUsT OTBETOB Ha
3aJ]aHusl, 8 IMEHHO:

— THUCBMEHHO Ha Oymare;

— Habop OTBETOB HAa KOMIIBIOTEPE;
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—  HabOp OTBETOB C UCIIOJIH30BAHHEM YCIYT aCCHCTEHTA,

—  TIpelCTaBJEHUE OTBETOB YCTHO.

[Ipomenrypa oreHUBaHUsT Pe3yabTaTOB OOYYCHUS WHBAIWIOB IO JUCIHMIUIMHE MPEAyCcMaTpHUBaeT
npejocTaBieHre nHpopManuu B popMmax, aJanTHPOBAHHBIX K OTPAaHUYCHUSIM UX 3J0POBBSI H BOCIIPHSTHUS
nH(pOpMAITUH:

J st M1 ¢ HAPYIEHHSIMH 3PEeHHSs

— B (opMe AIIEKTPOHHOTO JIOKYMEHTA,;

— B II€YaTHOH opMe YBEIIHUCHHBIM IIPUDTOM.

J1st i1 ¢ HApYIIeHHsIMH CJIyXa!

— B (opMe AMEKTPOHHOTO IOKYMEHTA;

— B IeyatHoi ¢opme.

J st M1 ¢ HApYIeHUsIMHU OTIOPHO-IBUTATEIbHOT0 aNNapara;

— B (opMe AIIEKTPOHHOTO JIOKYMEHTA,;

— B IIe4YaTHo# (opme.

[Tpu HeoOXOqMMOCTH I 00YYAIOIIMXCS ¢ MHBAIMIHOCTHIO MPOIIEAypa ONIEHUBAHUS PE3yJIbTaTOB
00y4eHUsT MOXKET TPOBOIUTHCS B HECKOJIBKO TATOB.

14.TlepeveHn TUCIHHUIJINH, 10 KOTOPBIM NpoBoauTcs D

OuznyecKkrue 0CHOBBI MUKPO-M HAHOAIEKTPOHUKH.
OCHOBBI KOHCTPYHPOBAHUS SJIEKTPOHHBIX CPEJICTB.
NuTerpanpHbie yCTpOUCTBA PaIuOIEKTPOHUKH.
TexHOIOTHS POU3BOICTBA ATEKTPOHHBIX CPEJICTB.
Komnreroreprnoe monenupoanue mnpoieccoB B POC.

agrwnE

15. Conep:xanue u y4eOHO-MeTOANYECKHE MATEPHAJIBI M0 THCIHIIMHAM

15.1.Cnucok BOopocoB Mo AUCHUILIHHE
«Du3nvecKHe 0CHOBHI MHKPO-H HAHOYIEKTPOHUKH

1. PaBHOBecHasi KOHIIGHTpAIUsl HOCUTeNeH 3apsia, ypoBeHb @epMu. 3aBUCUMOCTh KOHIIEHTPALlUU

HOCHUTeleH 3apsia OT TeMIEepaTyphl.

2. HepaBaoBecHbie HocuTenw 3apsna. [lonstue o kBasmypoBHsX Depmu. PexomOuHanms, ee

MEXaHU3MBL.

3. ludpdy3nonnas u napeiidoBas cocrapisronpe Toka. Koapdumuent muddy3suun HocHTeeH

3apsna.

4. Paccesanme Ha JAedeKTax KpPHCTAUIMYECKOW pemeTku. TemmeparypHble 3aBUCHMOCTH

MOJIBMYKHOCTH Y KOHIIEHTPAIIMK HOCUTENEH 3apsijia B MOIYIIPOBOJHIKAX.

5. Pe3kwii u mimaBHBIN P-NTiepexosl. Tommuaa 00eTHEHHOTO CIIOS.

6. [Ipo6Goii p-nmiepexo/ia U ero MeXaHu3Mbl (JJABUHHBIN, TYHHEIbHBIN, TEIIOBO).

7. DIEeKTpOHHO-JIBIPOYHBIA Tepexo, mpsmas u oOparHas BAX, temmeparypHas 3aBUCHMOCTH
BAX.

8. bunonsipasie TpaH3ucTophl. CYITHOCTh YCUJICHUS DJIEKTPUUYECKUX CUTHAIIOB. YCHIIEHUE TOKa,
HaANPSDKEHUS, MOIITHOCTH.

9. Iloneswie TpaH3ucTopbl. [lpuHIMN [EHCTBUS M CTaTHMYECKHE XapaKTEPUCTUKH IOJIEBOTO
TpPaH3UCTOpa ¢ P-NTEePeXo oM B KauecTBEe 3aTBOPA.

10. [TonynpoBOIHUKOBBIE T€TEPOCTPYKTYphI. [loneBbie TpaH3UCTOPHI HA T€TEPOCTPYKTYpaXx.

15.1.1.0cHoBHas UTEpaTypa
1. Enudanos I'. 1. ®usuka tBepaoro tena: YuyeOHoe mocodue uis By30B. - Cno. Jlans, 2011.

288&. 978-5-8114-1001-9ISBN. DNEeKTPOHHBINA y4eOHHUK:
http://e.lanbook.com/books/element.php?pll_cid=2%&jl=2023,1ata obpammenus: 29.04.2017.
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15.1.2 JlonoJHATEIBLHAS JIATEPATYpA

1.C. 3u "®usuka moaympoBOAHUKOBBIX MPrOOPOB”.- M., Mup, 1984, 1rom (450c.), 2TOoM
(450c¢.). (145k3.).

2. llparynos BII., Heussectusorit .1, ['pumuna B.A. OCHOBBI HAHOYIEKTPOHHUKHU . y4eOHOE
nocobwue st By30B — M.:@usmarkuura, 2006. — 494.(303k3.).

3. boprapar H.W., I'aBpunos C.A. I'epacumenko H.H. u np. HanotexHosoruu B 31eKTpOHUKE. —
M.: Texnocdepa, 2005. -446. (203Kk3).

4. Epumo U. E., Koseipe U. {., TopOynor 0. M. "MuxkpoanekTponuka. dusnyeckne u
TEXHOJIOTHUYECKUE OCHOBBI, HAJIGKHOCTR' . YueOHoe mocooue /it By30B — M. BIII, 1986.- 464. (525k3.).

15.2.Cnucok BONPOCOB MO AUCHUIINHE
«OCHOBBI KOHCTPYHPOBAHHUS YJIEKTPOHHBIX CPeACTB>»

1. EnquHcTBO mpolecca CXeMOTEXHUYECKOTO MPOEKTUPOBAHUS, KOHCTPYHUPOBAHUS U TEXHOJIOTUU

npoun3BozcTBa POC, ero cBsi3b ¢ HAYUHO-TEXHUUYECKUM IIPOrPECCOM.

2. POC - xak Ttexumueckas cucreMa. CHCTEMHBIA MOAXOH - METONOJIOTMYECKAsT OCHOBA

IIPOEKTUPOBaHMsI KOHCTPYKIMH 1 TexHonoruii POC.

3. Crpykrypabie ypoBHH POC, ypoBHH pa3yKpymHEHUs, IEMEHTHAs W KOHCTPYKTHBHas Oasbl.

Tunossle koHCTpYKIMHU POC.

4. HopmaruBHas 6a3a IpOEKTUPOBAHUS, KOHCTPYKTOPCKHAE TOKYMEHTHI, BUJIBI U KOMIUIEKTHOCTD,

ob6o3nauenue. [lousitue ECKJI: onpenenenue, HazHaueHue, 0003HAYECHHE.

5. Cragum pa3paboTku paboueit KOHCTPYKTOPCKOH JOKYMEHTAIIHH.

6. OCHOBHOW KOHCTPYKTOPCKHUH HOKyMEHT. OCHOBHOW KOMIUIEKT KOHCTPYKTOPCKUX JIOKYMEHTOB.
[ToyHBIM KOMILIEKT KOHCTPYKTOPCKHUX JOKYMEHTOB.

7. TopsaoK yKIaaKu KOHCTPYKTOPCKOW JOKYMEHTAIIHH.

8. Cxembl. Bunbl cxem. Onpenenenust. YemoBao-rpadpudeckue odo3nauenus ('OCTrr).

9. Coopounsrii yeptex. Yeptex odiero Buna. Haznauenne. OcHOBHBIE TpeOOBaHMUS.

10. OCHOBBI KOHCTPYHUPOBAHUS U TEXHOJIOTUS MUKPOCOOPOK.

11. KomnonoBka POC kak NnpoMexyTouyHOE€ KOHCTPYKTHBHOE pelleHue. MeTonbl KOMIIOHOBKU

paaroanmnaparypsbl.

12. DnexTpudeckre COeTMHEHUS U MOHTaX B KOHCTpyKuusx POC.

13. Kiaccudukanuss KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX METOJIOB pean3alliil AIIEKTPUUESCKIX

coenunennii B POC.

14. OcHoBHBIe crtocoOBI 3amuUThl POC 0T BO3ACHCTBHS KIMMAaTHYeCKUX (DPAKTOPOB OKpYKAroIIe

CpPEIB.

15. [IpyHIUIBI SKPAaHUPOBAHUS ANEKTPUUECKUX U MATHUTHBIX MOJIEH.

16. Bunsr pabot. HUP. HUOKP. OKP u TP.

17. Texamueckoe 3amanne. Onpenenenne. Haznauenwue.

18. Coxepxanre TEXHHUECKOTO 3a/IaHUS.

19. Craguu pa3paboTku Ha dTane npoektupoBanus. Coaepkanue padort. JIuTepsr.

15.2.1.0cHoBHas TUTEpATypAa
1. OcHOBBI TMPOEKTHPOBAHHS SIIEKTPOHHBIX CpeAcTB. YueOHoe mocobme / Kozmos B. T,
YepubmeB A. A., Koopun IO. II. - 2012. 149c. [DnekrpoHHbli pecypc] - Pexumm mocryna:
http://edu.tusur.ru/publications/2783ara oopamenus: 29.04.2017.
15.2.2 JlonoJiHATEIBLHAS JIATEPATYypa
1. ABromaru3zarusi KOHCTPYKTOPCKOTO W TEXHOJIOTHYECKOTO TPOSKTHPOBAHUS: YueOHOe

Metoaudeckoe nocodue / E. @. XKuramora;-Tomck: TYCYP,2007.-18%. (nanuuue B Oubimoreke TYCYP
- 225K3.).
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2. YrapoB A.C. P-CAD.IIpoekTrpoBanne 1 KOHCTPYHPOBaHHE dIEKTPOHHBIX ycTpoiicTB / A. C.
VBapos. - M. : lopsiuas nmunus-Tenekom, 2004. - 76Q . (Hanwuue B 6udamoreke TYCYP - 425k3.).

3. Henames A. 1. KorcTpynpoBaHue pauoaeKTpOHHBIX CPEICTB | YUueOHUK JUist By30B / - M. :
Beicmas mkora, 1990. - 43&. (Hamuune B 6ubaunoreke TYCVYP - 245k3.).

4. OGecnieyeHHe TEIJIOBBIX PEKUMOB IIPU KOHCTPYUPOBAHUH PaMO03IEKTPOHHOM anmnaparyph:
yuebnoe nmocobue / JI. JI. Potkom, 1O. E. Crokoitusriii. - M. : CoBeTckoe paano, 1976. - 232. (Hamuune B
oubmorexe TYCVYP - 263Kk3.).

15.3.Cnucok BOpoCoB MO AUCHUILIHHE
«HTerpajbHbIe YCTPOHCTBA PAN0IEKTPOHUKH

MuHHATIOpH3AIHS PATAOIIEKTPOHHBIX CPEJICTB.
Knaccudukarus unaterpanbabix cxem (MC).

CymHocts Texnonoruu VC.

OcHOBHBIE HarpaBlieHNs PYHKITHOHATBHOM AJIEKTPOHUKH.
MeTo bl ToJTyUeHHSI IPOBOJISIIIX CJIOCB.

MeTo I ToTydeH sl TOJTyTIPOBOAHUKOBBIX CIIOEB.
MeTo1bI TOJTyUeHUSI TUDICKTPUUYECKHUX CIIOCB.
doroymrorpadus.

CyIHOCTh MPOEKTUPOBAHKS HHTETPAITBHBIX CXEM.

10 DNeMEeHTHI aKyCTOAJIEKTPOHUKH.

CoNoohrwWbE

15.3.1.0cHoBHas TUTEpATypa

1. Pomanosckuit, M. H. UnTerpanbpHbie ycTpolicTBa paguodIeKTpOHUKU. YacTh 2. DiIeMeHThI
UHTErPAIbHBIX CXeM W (YHKIMOHAJIbHBIE ycTpoiicTBa: YueOHOe mocobme [DnekTpoHHBIN pecypc] /
PomanoBcknit M. H. — Tomck: TYCYP, 2012. — 127 c¢. — Pexum jgocrtyna:
https://edu.tusur.ru/publications/13Q@@ra oopamenus: 29.04.2017

2. Pomanosckuit, M. H. MHTterpansHbie ycTpoiicTBa pannosnekTpoHuku. Yactes 1. OcHOBHbBIE
CTPYKTYpBI IMOJYIPOBOJHUKOBBIX WHTETPAIBHBIX cXeM: Y4eOHoe mocobme [DnekTpoHHbIH pecypc] /
PomanoBckuit M. H. — Tomck: TYCYP, 2012. — 123 c¢. — Pexum jgocrtyna:
https://edu.tusur.ru/publications/13Qéra oopamenus: 29.04.2017

15.3.2.JlonoHnTEILHAS JIUTEPATYPa

1. JparyuoB B.I1. OcHOBBI HaHOZJEKTPOHUKHU: yueOHOe mocobue i By3os/ B.II. JparyHos,
N.I". HeusBectusiit, B.A. I'pumgunn. - M.: ®usmarkuaura, 2006. - 494. (315k3).

2. Hanorexnomoruu B 3jekTponuke. Mounorpadpus / H. U. Boprapar [u ap.]; pen. 0. A.
YaruierwH; MOCKOBCKH# rocy1apCTBEHHBIH HHCTUTYT SJIEKTPOHHON TeXHUKH. - M. : TexHocdepa, 2005.

446¢. (209K3.)

15.4.Cniucok BOIIpPoCoOB 0 TUCHUILINHE
«TexHo/JI0rHsl NPOU3BOICTBA IEKTPOHHBIX CPEICTB»

1. [llTamMmoBOYHBIE OMEpAIMK B TEXHOJOTHU KOHCTPYKTUBHBIX dieMeHToB DC (medyaTHo# 1uiate,
nepeHel TaHesu U JIp.).

2. Knaccudukarss TeYaTHBIX IDIaT U METOJOB WX HM3TOTOBJICHUS: OCHOBHBIC OIPEICICHHS H
TEeXHUUYECKHE TPeOOBaHUS, MPEIbIBISIEMbIE K MEeYaTHBIM IJIaTaM; KOHCTPYKIIMOHHBIE MaTepHaIbl
JUTSI TIPOM3BOICTBA ITEYATHBIX TUTAT M X XapaKTePUCTUKH.

3. OcoOEHHOCTH HW3TOTOBICHUS MHOTOCIOWHBIX M THOKHAX TIEUaTHBIX IUIAT: Kiaccu(uKarms
METOJ/IOB M3TOTOBJICHHS IEYATHBIX IUIAT (METO METa/UIM3alliid CKBO3HBIX OTBEPCTHH, IMOMAPHOIO
MPECCOBAHUS), UX CPABHUTEJIbHBIC XapaKTEPHCTUKHU, IMPECCOBAHME MHOTOCIONHBIX MEUaTHBIX
IJ1aT; 0COOCHHOCTh TEXHOJIOTMH TMOKHMX TEUaTHBIX IUIaT, THOKUX TICUaTHBIX KaOeled u Nuiei(os,;
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KOHTPOJIb U UCTIBITAHUE TTEYATHBIX TUIAT.
4. CyOTpakTHBHBIE M aJJIUTUBHBIE METOJbl H3TOTOBJIEHUS IEYATHBIX IUIAT. XUMHUYECKHH,
KOMOWHUPOBAHHBIN, TOMYa/INTUBHBIN, aTATUBHBIA U €r0 PA3HOBUIHOCTH.

5. OcoOeHHOCTH TOCTPOCHHS MPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYphl COOPKH M MOHTaXka
anmapaTrypbl. OCHOBHBIC TMOHSITHS ¥ MPUHIUIEI TocTpoeHus: TII cOopku u MOHTaXxKa, THIIOBBIE U
rpynmnoBeie TTI cOopku n MmoHTaXkA.

6. OcHoBbl naiiku. TeXHOIOTHS BHITOTHEHUS TANKH.

7. OcHOBBI cBapKH. MeTO/IbI BBIIOJIHEHUS CBAPHBIX MOHTAXKHBIX COEIMHEHUH.

8. TexHOMOTHs MOBEPXHOCTHOTO MOHTaXKa KOMIIOHEHTOB.

9. Croco6b1 repmern3anuu DC W TEXHOJIOTHYECKHE TPeOOBaHUS, MPETbSIBISEMbIE K KaueCTRY.
Marepuanbl, IpuMeHsIeMbIe JIJIsl TepMETH3AINH, NX TEXHOJIOTHUECKHE XapaKTePUCTHKHU U TIPaBHIIA
BBIOOpA.

10. Bunbl TeXHHYECKOTO KOHTPOJISL. TeXHOTOrnuecKkue UCIbITaHuUs.

11. Ocuorubie moustusa, omnpenenenus ECTI, ECTIIII. OO6mme mnpuHIUNBI pa3pabOTKH H
noctpoenust ECT/I.

12. TexHomoruueckue CHUCTEMBI W OCOOCHHOCTH WX opranm3anuu. OOImas XapaKTepucTHKa,
CTPYKTYpa u mokazareyid 3pGeKTUBHOCTH TEXHOJIOTHIECKON CUCTEMBI.

13. OcHoBHBIE 3ajaudl, pelIaeMble Ha dSTanax MMPOEKTUPOBAHUS E€AMHUYHBIX, TPYIIOBBIX U
TUTIOBBIX TEXHOJOTHYECKUX MPOIIECCOB.

14. OcHoBHBIE 33/1a4H, pelIaeMble Ha dTanax MPOeKTUPOBAHUS EPCIEKTUBHBIX TEXHOIOTHUECKHUX
MIPOIIECCOB.

15.4.1.0cHoBHas TUTEpaTypa

1. IOpxoB H.K. TexHomnorust mpon3Bo/cTBa IEKTPOHHBIX CPEJICTB. YUEOHUK. — 2€ U3/., UCIIP. U
qom. —CIIb.: U3narensctBo «lanb», 2014. — 48@. [DnexTpoHHbIH pecypc]. -
http://e.lanbook.com/view/book/4101@4ra obpammenus: 29.04.2017.

15.4.2 JlonoJHATEIBLHAS JIATEPATypa

1. KonemoB JI.LA. TexHomorumss W KOHCTPYKIHS MHKPOCXEM, MHKPOMPOIECCOPOB |
mukpocoopok — CII6., M., Kpacuonap: UznarensctBo «Jlanp», 2009. — 406 [DnekrponHsIii pecypc]. -
http://e.lanbook.com/books/element.php?pll_cid=2%&jpl=192,1ara obpamenus: 29.04.2017.

2. TlpoexTrpoBaHMe U TEXHOJOTHS NeYaTHBIX Iu1aT: Y4yeOuuk it By3os/ E. B. [Tuporosa. -M.:
®opym, 2005;M.: Uudpa-M, 2005. - 552. (namuuue B 6ubmmoreke TYCYP - 775k3.).

3. llewarnpie marel. Koncrpykmum u Mmarepuansl: Monorpadus/ A. M. Mensenes. - M.:
Texnocdepa, 2005. - 302. (wanmuune B 6ubimoreke TYCYP - 839k3.).

15.5.Cnucok BONpocoB Mo AUCHUILIHHE
«KomnbroTepHoe MoaeimpoBanue npomeccoB B PIC».

1. Tumbl MOTETHPYFOIIHAX CHCTEM.

2. Bunsl perpeccun.

3. OCHOBBI KOPPEISIITUOHHOTO aHAIH3A.

4. ITonckoBBIE METOABI OIITUMHU3AIINH.

5. O01ue cBeneHns 0 MaTeEMaTHYECKUX MOJEIISIX.

6. OCHOBBI MOJICTUPOBAHUS HA MAaKPO-, MUKPO- U METAyPOBHSIX.
7. Monenu 6a30Bb1x 2meMeHToB POC.

8. MozenupoBaHue CTaTUYECKUX PEKIMOB.

9. MonienmpoBaHre B 4aCTOTHOW 00JIacTH.

10. MoaenupoBaHue IEPEeXOIHBIX TPOIECCOB.
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15.5.1.0cHoBHas TUTEpPATypAa

1. Cwmupnos, I. B. MonenupoBanue u onTuMu3aius 0ObEKTOB U IIPOIIeCCOB. YueOHOoe mocodne
JUIL MarucTpaHtoB [Dmexrponnsii pecypce] / Cmupnos I. B. — Tomck: TYCVYP, 2016. — 216¢c. —
Pexxum moctyna: https://edu.tusur.ru/publications/649&ara obpamenus: 29.04.2017.
2. KomnerotepHoe MonenupoBanue mnpoieccoB B POC: YyeoHoe mocobue / Pomanosckuit M. H.
- 2016. 101c. [Dnekrponnbiii pecypc] - Pexumm mocryma: http://edu.tusur.ru/publications/591Gara
obpammenus: 29.04.2017.
15.5.2 JlonoJiHATEIBLHAS JIATEPATypa

1. Cmupsos, JI. I. MogenupoBanue 1 ONTUMHU3AIMS TEXHOJIOTHYeCKHX mporeccoB POC: YuebHoe
MeToauueckoe mocobue [Dnekrponnsii pecype] / Cmupnos /[I. I, CmuproB I. B. — Tomck: TYCVP,
2012. — 9%. — Pexxum nocryma: https://edu.tusur.ru/publications/179&ara o6pamenuns: 29.04.2017.

2. bopnosckuii ['A. ®uznyeckre 0CHOBBI MaTeMaTHYECKOTO MOJICTMPOBaHUs: yaeOHOoe mocobue
quts By3oB/ I.A. bBopmosckwii, A.C. Konaparses, A.JI.P. Hoynepu. - M: Akagemus, 2005. - 31%. (309k3.)
(mammuue B 6ubmmorexke TYCVYP - 303k3.).

3. ABTOMarm3aius MPOEKTHPOBAHUS PATUONICKTPOHHBIX CPEJICTB . y4eOHOe mocobue s
By30B/ I'I". YaBka [u np.]; pexn.: O.B. Anekcees. - M. : Beicmas mikomna, 2000. - 48Q:. (833k3.) (Hammuune
B 6ubimoreke TYCVYP - 839k3.)

16. Onucanue mpoueaypbl MOArOTOBKH U caaqu [

locynapcTBeHHBIH  2K3aMEH [0  HampaBleHWIO MoAroToBkH  OakamaBpa 11.03.03
«KoHCTpyHpOBaHUE U TEXHOJIOTHUS AJIEKTPOHHBIX CPEJICTB» KaK KOHTPOJb PE3yJbTaTOB TEOPETUUYECKOMH
yacTh OOYYEeHHS W TOTOBHOCTH CTYJEHTa K  BBINOJHEHUIO WTOTOBOM KBAJTU(UKAIIMOHHON pPabOTHI
mpelycMaTpuBaeT IMPOBEPKY  TEOPETUYECKUX 3HAHUU TO OOIMIETeXHUYECKUM U  CHEeNHATbHBIM
JICTIATUTHHAM.

[lepen rocymapcTBEHHBIM SK3aMEHOM IPOBOMASTCS 00s3aTeNIbHBIE KOHCYJIBTAIIMH TIO BOMPOCAM,
BKITIOYEHHBIM B JIAHHYIO TIPOTPAMMY.

Craua rocyJapcTBEHHOTO 5K3aMeHa IMPOBOAUTCS HA OTKPBITHIX 3acCeMaHUSX 3K3aMEHAIIMOHHOM
KOMHUCCHH. | OCyTapCTBEHHBII SK3aMeH IPOBOIUTCS B YCTHOU (opme.

[Ipm mpoBeneHUM TOCYIApCTBEHHOTO OHK3aMEHA 3K3aMEHAI[MOHHBIA OWJIeT  yYCTaHOBJICHHOTO
obpaszma (cMm. puc. 14.1) CTyaeHTHI BBIOMPAIOT CIIydaiiHBIM 00pa3oM. bBHIIETBI comepikaT BOIPOCH,
COCTaBJICHHbIE B COOTBETCTBUU C pPa3padOTaHHBIM M YTBEPKICHHBIM BBHIMYCKAIOIUMU Kadeapamu
KUIIP, KYJIP u POTOM «lepeunem 6a30BBIX TEOPETHUESCKUX BOTIPOCOB [0Cy1apcTBEHHOTO SK3aMeHa 110
HampaBieHuro noaroroBku OakanaBpa 11.03.03 KoHcTpywpoBaHWe H TEXHOJIOTHS AJIEKTPOHHBIX
cpeacts» (cm. m.15.1, 15.2, 15.3, 15.4, 15[%porpammer). Ha mOArOTOBKY K OTBETY MEPBOMY CTYACHTY
MpeocTaBisieTcs 10 45 MUHYT, OCTaIbHBIE CTYJCHTHI OTBEYAIOT B MOPSIIKE OYEPETHOCTH.

[Tocne 3aBepimeHHWs] OTBETa WIECHBI 3K3aMECHAIMOHHOW KOMHCCHH MOTYT 33/1aBaTh CTYICHTY
JIOTIOTHUTEIFHBIE BOMPOCHI, HE BBIXOJAIINE 3a MpeNebl IPorpaMMbl TOCyIapCTBEHHOTO dK3aMmeHa. Ha
OTBET CTYJIEHTA 10 OWJIETYy W BOIIPOCHI YWICHOB KOMUCCHH OTBOAUTCS He Oosiee 30 MUHYT.

B nmepumon mOATOTOBKM K HMTOTOBOMY TOCYIApCTBEHHOMY JSK3aMeHY [0 HalpaBJICHHIO
(crenuaNbHOCTH) CTYIEHTaM MPEJOCTABISIOTCS HEOOXOMUMbIC KOHCYIBTAlMU 10 JUCIUILTHHAM,
BOIIIE/IIIIAM B IIPOrPaMMy TOCYIapCTBEHHOTO 3K3aMeHa.

[IpucyTcTBHE TOCTOPOHHUX JIMI] HA TOCYIApCTBEHHBIX SK3aMEHaX JIOMYCKAeTCs TOJBKO C
paspelieHus: pekropa By3a.
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TOMCKHUI1 TOCYJAPCTBEHHBIN YTBepkaeHo
YHUBEPCUTET CUCTEM 3aB Kadeapoii
YIPABJEHUS U PATMODJIEKTPOHUKI» (TYCYP)

(tomuce) ®HO)

Pagnoxoncrpykropeknii gpaxyabrer (PK®) « > 20T.

UTOIOBBIA MEXINCIUILINHAPHBI
T'OCYJIAPCTBEHHBII SK3AMEH
0 HAINpPaBJICHUIO MOArOTOBKHU OakaaBpa
11.03.03 KoHcTpyrpoBaHHE ¥ TEXHOJIOTHS IEKTPOHHBIX CPEJICTB»
[poduns:

BUJIET Ne

1. Paccesnne Ha aedekTax KpUCTAUTMUECKON pemeTKH. TemmeparypHbie 3aBUCHMOCTH
MOJIBMYKHOCTH Y KOHIIEHTPAIIMK HOCUTENEH 3apsijia B MOIYIPOBOJHUKAX.

2. OCHOBBI KOHCTPYHPOBAHUSI H TEXHOJIOTUSI MEKPOCOOPOK.

3. O6mas xapakrepructuka POA kak o0bekTa mpou3BoacTBa. Texnomorus POC kak
CJIO)KHAsl CUCTEMA.

4. OcHoBbI TalKU. TeXHOJIOTUs BHITOJIHEHUS TAKH.

5. Jlmnetinas perpeccus OT OJJHOTO MmapameTpa. Bubl perpeccun.

Cocrasun
1foanuce) ®UO0)

Pucynox 14.1 —OGpa3er sK3aMeHaInOHHOTO OnieTa

17. Kpurepuu ¢popMupoBaHHS HTOTOBOH OEHKH Pe3yJIbTATOB roCyIapCTBEHHOI0 K3aMeHAa

[TIo 3aBepmieHWH TOCYTapCTBEHHOTO »JK3aMeHa »JK3aMEHAIIMOHHAss KOMHUCCHS Ha 3aKpBITOM
3acelaHul OOCYXKJIaeT XapaKTep OTBETOB KaXJIOro cryjaeHTa. [loAroroBka BBITYCKHHMKA CUMTAETCS
cootBercTBytomel TpeboBanusM ®I'OC BO, ecim OH B XOI€ HMTOTOBOTO HK3aMeHa JIEMOHCTPUPYET
KOMILJIEKC 3HAHWW M YMEHHid, CBHJIETEIBbCTBYIOIIUI O €ro TOTOBHOCTH (CIIOCOOHOCTH) perarh 3aJaduu
npo(ECCHOHANIEHOW JIeITETFHOCTA B TUIOBBIX CHUTyallWsIX O0e3 TOTrpemHoCTed MPHHIUIHATEHOTO
XapakTepa, 4YTO COOTBETCTBYET OIICHKE <«yJIOBJIETBOPUTEIHLHO» W BHIIIE B JCHCTBYIOIIECH OaTbHOM
CHCTEME OIICHOK. Pesynbrartel  0OCY)XIEHHSI ONpENeNstoTcsl OIeHKaMH OTJIMYHO", "'Xoporo"
"yIOBIIETBOPUTENBHO", "HEYOBIETBOPUTEIILHO .

HtoroBasi omeHka MO 3K3aMEHY BBICTABISIETCS B MPOTOKOJ TOCYIAPCTBEHHOTO JK3aMeHa |
3a4eTHYIO KHIKKY CTyJeHTa. B mpoToKkoje rocynapcTBEHHOTO 3K3aMeHa (PUKCUPYIOTCS HOMEDP U BOIIPOCHI
sK3aMeHannoHHoro Omiera. [Ipencenarens W WiICHBI AK3aMEHAIIMOHHON KOMHCCHH PACIHCHIBAIOTCS B
MPOTOKOJIE U B 3a4€THOM KHUXKKE.

Nrorosas oreHka mo sK3aMeHy cooOIIaeTcst CTyACHTY B JI€Hb C/Ia4d dK3aMeHa.

OneHka «OTIMYHO» BBICTaBISIETCST B TOM cjlydae, €CJIM, II0 MHEHHIO BCEX UJICHOB
TOCYJIapCTBEHHOHM SK3aMEHAIMOHHOW KOMHCCHH, BBITYCKHHWK Jal TOJHBIE pa3BEpPHYTHIE OTBETHl Ha
TeopeTUYecKHe BONpockl OmiieTa. JlomyckaeTcst HEMOJIHBIN OTBET Ha OJMH JONOJHUTEIBHBIA BOIIPOC.

OneHka <«XOpOINO» BBICTABISETCS B TOM CJIy4ae, €ClIH, [0 MHEHHIO BCEX UICHOB
rOCYJJapCTBEHHOH 95K3aMEHAI[MOHHOW KOMMCCHH, BBIYCKHHK Jajl MOJHBIE pa3BEpPHYTHIE OTBETHl Ha
TEOpPETUYECKHEe BOIPOCHI OHMIIETa, OJTHAKO HE OTBETHJI Ha PSIIT JIOMOTHUTEIBHBIX BOIIPOCOB. TaKkke MOXKET
OBITH BHICTABIICHA B CJIydae, €CJIM OTBET Ha OJIMH M3 TEOPETHUECKUX BOIPOCOB HETIOIHBIH.
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OrneHka «yIOBJIETBOPUTEIHLHO» BBICTABISETCS B TOM ClIydae, €Clid, M0 MHEHHUIO BCEX WICHOB
rOCyJIapCTBEHHON 3K3aMEHAI[MOHHON KOMHCCHH, BBITYCKHUK JaJl HEMOJIHbIE OTBETHI HA TEOPETHYCCKHE
BOIIPOCHI OMJIeTA.

[Ipyn BBICTaBIEHWH OIEHKH MPHUOPUTETHBIMHU SIBJISIFOTCS IUCHHILIAHBI 1-3 Tabmumer 5.3, mo
KOTOPBIM HEOOXOUMO JIaTh MAaKCUMAIBHO MOJHBIN U JeTanbHbIi OTBET. [lo aucnummunam 4-5 Tabnuibt
5.3 sK3aMeHyeMBIil JIOJDKEH IOKa3aTh 3HAHWS W NOHMMaHWe o0JjlacTel JaHHBIX MPEMETOB, IIPH STOM
JIOTTYCKAeTCsl HETIOJTHBINA OTBET.

OreHka «HeyIOBICTBOPHTEIILHO» BBICTABISIETCS B TOM CJIy4ae, €CJIM OTBETHI Ha BOIIPOCHI OMIIeTa
OTCYTCTBYIOT TUOO COJIEPKAT CYIIECTBEHHBIE (PaKTUUECKUE OITHOKH.

[Ipu BBICTaBJICHUN OIEHKH IMPUHUMACTCS BO BHUMaHHWE MPOQecCHOHaIbHAs IPaMOTHOCTh OTBETA,
MpaBIJIbHOE MTPUMEHEHNE MOHSITHI U TEPMUHOB, YMEHHUE TIOJTHO, CTPYKTYPUPOBAHHO U JIOTHYHO H3J1ararh
MaTepual.

18. Onuncanne nmpoueaypsl ane/JJIsIHy Mo pesyasTatam I'D

CryaeHThl MMEIOT MpaBO Ha amnejUslyIo, 3asBI€HUWE Ha UM Mpefcenareiss rocyJapCTBEHHOMN
9K3aMEHAIMOHHON KOMHCCHH JIOJDKHO OBITh TOJAHO JIMYHO HE TO3JHEE CIICAYIOIIEro padodero JIHs
nocJje OObsIBICHUSI Pe3y/IbTaTOB TOCYAAPCTBEHHOIO SK3aMEHa.

JIns.  paccMOTpeHHsT aneluisalue  CeKpeTapb TOCYAapCTBEHHOW HK3aMEHAIMOHHONW KOMHUCCHH
HAIIPABJSIET B ANCJUBILIMOHHYIO KOMHUCCHIO IIPOTOKOJI 3acelaHus TOCYIapCTBEHHOW 3K3aMEHALMOHHOMN
KOMWCCHH, 3aKJIOYCHHE IpelceaTelsi TOCyIapCTBeHHOW AK3aMEHAITMOHHOW KOMHUCCHH O COOJIONCHHUH
MPOLEAYPHBIX BOIPOCOB IIPU IPOBEACHUU TOCYIAPCTBEHHOTO aTTECTALlMOHHOIO MCHBITAHUS, a TaKKe
MUChMEHHBIE OTBETHI 0OyUarorierocs (Ipu ux Haauduu) (Uit paCCMOTPEHHUS allesUIAIHK 110 TPOBEICHUIO
rOCYIapCTBEHHOTO 9K3aMEHa).

Amenusanus paccMaTpuBaeTCs HE TMO3/IHee JBYX paboumx JHEW co JHS TMOAa4YH anejuISIIud Ha
3aCeaHM alleJUISIUOHHON KOMHUCCHM, HAa KOTOPYIO INPUINIAIIAKOTCS MPEACeNaTellb TOCyIapCTBEHHOMN
9K3aMEHAIMOHHOM KOMHUCCHU W OOydaroIMiics, TMOAABIINN amneiusanuio. PemieHne aneisiuoHHO’
KOMHUCCUHU JIOBOJUTCS JIO CBEJEHUS OOYyYaroIlerocsi, MOAaBIIEro amellIsauio0 B T€YeHHE TpeX padoumx
JIHEeW co JHS 3acellaHusl aneJUIAIUOHHON KoMuccuu. DakT o3HAKOMIIEHUS OOYyYaroIerocs, MOIaBIIero
aTNeJUISIUIO C PelIeHHEeM aneJUIIIIMOHHON KOMUCCUH YIOCTOBEPSIETCSI MOAMUCHIO 00yYaIOIIErocs.

[IpoTokosbl TOCYIapCTBEHHOTO H3K3aMEHA YTBEPKIAIOTCS MpeAcedarelieM 5>K3aMEHAIMOHHON
KOMHUCCUH, O(OPMIISIFOTCS B CIIEIMATIBLHOM JKypHalle W XpaHsTcs B JekaHare. [lo mcteueHuum cpoka
XPpaHEHHS TPOTOKOJIBI MTEPESAIOTCS B APXUB.

CrygeHTam, HE CIaBIIUM TOCYJapCTBEHHBIM 5K3aMeH, MPEIOCTaBJSIeTCS IMPaBO MOBTOPHON
3aIATH WM CIaYd dK3aMeHa He paHee ueM uepe3 OJWH MECSIl M He OoJjiee 4eM uepe3 ISITh JIET TMOoCIe
MIPOXO0’KJICHUSI UTOTOBOW FOCYIAPCTBEHHOW aTTECTALUU BIIEPBBIE.

[ToBTOpHBIE UTOTOBBIC aTTECTAIMOHHBIE UCIIBITAHKUS HE MOTYT Ha3HAUaThCs 0oJiee JBYX pas.

CTygeHT NOUIeKUT OTYHMCICHHIO, €CIH pe3ylbrarhl MOBTOPHOM caaun locymapcTBEeHHOro
9K3aMeHa HEYJIOBJIETBOPUTEIbHBI
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Mpuiaoxenne 1
MUHUCTEPCTBO OBPA30OBAHUS U HAYKHU P®
DenepalibHOE TOCYTIAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUPEesK/IeHNe BHICIIEro 00pa3oBaHHsA

«TOMCKWM TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITIPABJIEHVA 1 PAAMODJIEKTPOHUKM »

(TYCYP)
YTBEPXJIAIO
[IpopexTop mo yuebHo# pabote
II. E. Tposin
« » 20r._

®OHJ] OLIEHOYHBIX CPEJICTB 110 YUYEBHO!M JIUCITUITJIMHE
IHoaroroBka k caade U ¢a4a rocyiapcTBeHHOI0 IK3aMeHa

VYpoBenb 00pa3zoBaHus: BeicHiee 00pa3oBaHue - DaKajaaBpHaT

Hamnpasenue moarorosku (creruansaocts): 11.03.03KoHcTpynpoBaHne H TEXHOJIOTUS JIEKTPOHHBIX
cpeacTB

Hamnpagiennocts (mpoduiinp): [IpoekTHpoBaHHEe H TEXHOJIOTHS PAAN0IIEKTPOHHBIX CPEICTB

®opma o0yueHuUs: OUHasA

OaxynereT: PK®, PangnokoncTrpykropcknii pakyabrer

Kademnpa: KUIIP, Kadeapa koHcTpyHpoBaHUsI H MPOU3BOACTBA PATHOANINIAPATYPbI

Kypc: 4

Cemectp: 8

VYyeOusrii mnan nHabopa 2014rona

PazpaboTunku:
— Tlpodeccop xadp. KUIIP E. B. Macanos
— Tlpodeccop xad. KVJIP C. I'. Exanun
— Jouent kad. KYJIP C.A. ApTuines

DK3aMeH: 8 cemecTp

Tomck 2017
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1. Beeaenue

®onn ornenounbix cpencts (@OC) siBasieTcs: MpUIOKEHHEM K pabodeil mporpaMMe JTUCIUATUIAHBI
(mpakTHKK) W TpeACTaBiIsIeT cOO0W COBOKYIMHOCTh KOHTPOJIbHO-U3MEPUTEILHBIX MAarepuajioB (TUIOBBIC
3a7auu (3a/laHusI), KOHTPOJIbHBIC pa0OThI, TECTHI U JIP.) U METOJIOB MX HCIIOJIb30BAHMUS, TIPS THAZHAYCHHBIX
JUTSL ©3MEPEHUST YPOBHSI IOCTHXKEHUS CTY/ICHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB O0YUYCHHUS.

®OC mno npucnuiuidHe (IMpaKTHKE) WCHOJIB3YETCS TPH TMPOBEICHUHA TEKYIIEro KOHTPOJIS
yCIIEeBAEMOCTH U TIPOMEKYTOUHOM aTTeCTaIlH CTYICHTOB.

[lepeueHb 3aKperUIEeHHBIX 3a TUCIUIUINHON (IPAKTUKON) KOMIIETSHIIUH puBeieH B Tabmuie 1.
Tabnuma 1 —IlepeueHs 3aKperIeHHBIX 32 JUCHUIUTMHON KOMIETEHITUN

Kon ®dopmynupoBKa KOMIETEHIIUT Otansl GOpMUPOBAHHS KOMIETEHIIUH
I1K-8 TOTOBHOCTBIO OCYIIECTBIISATH KOHTPOJIb JloJT’KeH 3HATh METO/IbI OIICHKH KauyecTBa
COOTBETCTBHSI pa3padaTbIBaeMbIX MPOoeKToB U DC, CTaTUCTHYECKUE METO/IbI YIIPABICHUS
TEeXHUYECKOW JOKYMEHTAIIMX CTaHAapTaM, KaueCTBOM; METObI aHAJIN3a ¥ KOHTPOJIS
TEXHUYECKUM YCJIOBUSIM U JIPYTUM TEXHOJIOTMUYECKUX MPOIIECCOB
HOPMAaTUBHBIM JIOKyMEHTaM npou3BozcTBa JC, METOIOTIOTHIECKHE H
TEOPETHYECKHE OCHOBBI CUCTEM
[IK-7 CIIOCOOHOCTBIO pa3padarbIBaTh IPOEKTHYIO U COPCTHHCCKHC OCHOBBI CHCTC

yIIpaBJICHUS] KAYECTBOM; CTaHIAAPTHI,
TEXHUUYECKHE YCIOBHS U TpeOOBaHUS
ECK]I, ocHOBHBIEC XapaKTEPUCTHKU U

TEXHUYECKYIO JIOKYMEHTAINI0, 0)opMIIITh
3aKOHYEHHbIE TPOEKTHO-KOHCTPYKTOPCKUE

paboThl
napaMeTphl AIEKTPOHHBIX KOMIIOHEHTOB,
[1K-6 TOTOBHOCTBIO BBINOJHATE pacyér u ) COBPEMEHHBIE TEXHOIOTHYECKUE
[IPOEKTUPOBAHUE JeTaNIeH, Y3II0B U MOy el IIPOLIECCHI, ICKALIHE B OCHOBE
ANIEKTPOHHBIX CPEJICTB, B COOTBETCTBUU C npoussoxctsa PAC; mopsiiok anammsa
TEXHUYECKHUM 3a/IaHUEM C HCTIO0JIb30BAHUEM VMICXOJHBIX JAHHBIX M OrPAHHYCHHS [IPH
CPCICTB aBTOMATH3ANK IIPOCKTHPOBAHUA KOHCTPYKTOPCKOM ITPOEKTHPOBAHUH U IIPU
[IK-5 TOTOBHOCTBIO OCYIIECTBIISTH COOp M aHAIN3 BBIITOJIHCHUH Ppacd€TOB, COCTABJIATD U
UCXOJHBIX JaHHBIX JJIS pacqéTa u IPpUMCHATb TEXHUYCCKOC 3a1aHueC (T3,
MIPOEKTUPOBAHMUS JIETAIEN, Y3IIOB U MOJTYJIEH TT3, YT3); MeTOBI ONTUMATEHOTO
AIIEKTPOHHBIX CPECTB komrnoHoBaHust POC Ha ocHOBe
[1IK-4 CIIOCOOHOCTBIO MPOBOAUTH NIPEABAPUTEIILHOE DasMEPHOTIAPaMETPIHCCIX PA1on 1

0a30BbIX HECYIIUX KOHCTPYKIUN; OCHOBBI
MAaTeHTHOTO MOUCKa, XpaHeHusI, 00paboTKu
Y aHaJN3a MMaTeHTHOW WH(POPMAITUH U3
[1K-3 TOTOBHOCTBIO (DOPMHUPOBATH MPE3EHTAIINH, pa3IMYHBIX UCTOYHHUKOB M 0a3 TaHHBIX,
HAy4YHO-TEXHUYECKHUE OTUYETHI IO pe3yyibTaTaM  OCHOBBI MMPOBEACHUS IIPEIBAPUTEIHLHOTO
BEITTOJIHEHHON pabOTHI, OPOPMIISIT PE3YIIBTaThl | TEXHUKO-IKOHOMHYECKOTO 000CHOBAHUS
HCCIIeIOBAHMM B BUJIE CTaTel U TOKJIAJ0B HA MIPOEKTOB KOHCTPYKIIUH 3NIEKTPOHHBIX
HAyYHO-TEXHUYIECKHUX KOH(EPEHITHIX CPEJICTB; OCHOBBI (POPMHUPOBAHUS
Mpe3eHTaIi, HayYHO-TEXHUYECKUX
OTUETOB MO pe3yJIbTaTaM BBIIOJHEHHON
paboThI, 0pOpMIICHUS PE3YIBTATOB
HCCIeIOBAaHMHM B BUJIE CTaTe U JI0KJIA0B

TEXHUKO-PKOHOMHYECKOEe 000CHOBaHHUE
IIPOCKTOB KOHCTPYKI_[I/Iﬁ OJICKTPOHHBIX CPCACTB

[1K-2 TOTOBHOCTBIO IMTPOBOJIUTE IKCTIEPUMEHTHI IO
3a/laHHOM METOJINKE, aHATTN3UPOBATh
pe3ybTaThl, COCTABISATH 0030PbI, OTYETHI

[K-1 CIIOCOOHOCTBIO MOJIETUPOBATE OOBEKTHI U Ha HAYYHO-TEXHAYECKAX KOH(EPCHIHSX;
HPONCCCHI, HCIIOIb3Y: CTAHAPTHBIC ITaKCTHI OCHOBBI IIOCTPOEHUS IIPOrPaMM U METOIUK
ABTOMAaTU3UPOBAHHOI'O IIPOCKTHUPOBAHUS U HUCCIIEIOBAHUI, OCHOBBI CTATUCTHYECKOM
HCCICIOBAHMA 00paboTKH pe3yIbTarToB IKCIIEPUMEHTA,

paBuIIa OPOPMIICHHUS PE3YITETATOB
HKCIIEPUMEHTA; OCHOBHI MOJICTTUPOBAHUS
00BEKTOB U TIPOIIECCOB, 3HATH
CTaH/apTHBIC TTAKETHI
ABTOMATH3UPOBAHHOTO TPOSKTUPOBAHUS U
HCCJIEIOBAHUS,

JloJkeH yMeTh TIPUMEHSTH Ha TIPAKTHKE
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CTaTUCTUYECKUE METO/bI YIIPaBJICHUS
KauecTBOM, aHAIM3UPOBATh
TEXHOJIOTMUYECKU MPOoIIece MO0 KPUTEPHUSIM
TOYHOCTHU U CTaOUITLHOCTH, pa3padaThiBaTh
JOKYMEHTAIINIO ¥ Y4acTBOBaTh B paboTe
CUCTEeMbI MEHEDKMEHTa KauecTBa Ha
MPeANPUSTHH; BBIOIHATE 3aJJaHUS B
o0mactu cepTU(UKAINY TEXHUUECKUX
CPEJCTB, CUCTEM, MPOIIECCOB U
MaTrepHuaioB; pa3padaThiBaTh
KOHCTPYKTOPCKO-TEXHOJIOTHTUYECKYIO
nokymeHTanuio Ha DC ocylecTBIsATh
KOHTPOJIb COOTBETCTBHS pa3padaTbIBaeMbIX
MPOEKTOB U TEXHUYECKOH IOKyMEHTAI[U!
TEXHUUYECKUM YCIIOBHSIM U JIPYTUM
HOPMAaTUBHBIM JJOKYMEHTaM; BBIIOIHSTh
HPrOHOMHYECKOE U XyH0KECTBEHHO -
KOHCTPYKTOPCKOE MPOEKTUPOBAHUE
JUIEBBIX MaHenel ynpasieaus JC;
BBITIONHSATH pacdeThl TEIJIOBOTO PEXKUMa U
BJIAT03aIIMThI, 00eCTIeYBaTh HOPMAIbHbII
TETUIOBOH peskuM Os10koB/mprdopos DC;
MIPEJICTABIATH MaTeHTHYIO HH(POPMAITUIO B
(dopme 0TuETa O MATEHTHOM ITOHCKE,
pedeparoB, TabIUI] CPAaBHEHUS aHATIOTOB U
MPOTOTHUIIOB C UCIIOJIb30BAHUEM
WH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX
CETEeBBIX TEXHOJIOTUH; TPOBOUTH
Ipe/IBapUTeIbHOE TEXHUKO-
HKOHOMHYECKOE 000CHOBaHHME IPOEKTOB
KOHCTPYKIIHH 371€KTPOHHBIX CPEJICTB;
(dhopMupoOBaTh MpE3eHTAINH, HAYYHO-
TEXHUUYECKHE OTUETHI IO pe3yybTaram
BBITIOTHEHHON pabOoTHI, 0hOPMITSITH
PEe3yNIbTaThl UCCIIEIOBAHUN B BUJIE CTAaTEN U
JOKJIaJIOB Ha HAYYHO-TEXHUYECKUX
KOH(pepeHIIUSX; TOHUMATh TPOTPaMMBI H
METOJIKU UCCIIeZIOBAHUHN, IIPOBOIAUTH 11O
HUM SKCIIEPUMEHT, IPOBOJIUTH
CTaTUCTUYECKYIO 00pabOTKy U 0popMIISTH
pe3ybTaThl SKCIEPUMEHTA; MOJIETMPOBATh
00BEKTHI U TIPOIIECCHI, UCTIOB3YS
CTaHJapTHBIE TTAKEThI
ABTOMATU3UPOBAHHOTO MTPOSKTUPOBAHUS U
WCCIIEIOBAHMUSI.;

Jlo/KeH BJIaeTh TEPMUHOJIOTHEN B
o0acT MEHEIKMEHTa KauyecTBa,
HaBBIKAMU OILIEHKH Ka4ecTBa
JIOKYMEHTAIINH, IPOAYKIIUU U
MEHEKMEHTA; COBPEMEHHBIMH
MIPOrPaMMHBIMH CpPEICTBaMU MOJTOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM
JTOKyMeHTaIuu mpoekToB DC HaBbIKAMHU
paboTBI C KOMIIBIOTEPHOIN TEXHUKON 1
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MIPOrpaMMHBIM OO€CTeueHUEM JIJIst
pa3pabOTKu KOHCTPYKTOPCKOU
JIOKYMEHTAIINH, HaBbIKaMU BbIOOpa
AIIEKTPOHHBIX KOMIIOHEHTOB ¥ MaTePHAJIOB,
COOTBETCTBYIOUINX TEXHUUYECKOMY
3a/1aHuIo, cTangapram wim 1Y,
BO3MOKHOCTBIO 00€CIIeunBaTh
AIIEKTPOMArHUTHYIO COBMECTHUMOCTH B
MMPOEKTUPYEMBIX KOHCTPYKIHsIX IC,
YUUTHIBATh PA3IMYHBIC BUJIBI TAPA3UTHBIX
CBSI3€M; CITOCOOHOCTBIO OLIEHUBATH
MPOYHOCTH U )KECTKOCTh KOHCTPYKITUH
y3710B DC ¥ BBITIOJIHATH MPOSKTUPOBAHHUE U
pacuet cucteMbl amopTtu3aiuu 610koB JC;
WH(POPMAIIMOHHBIMH, KOMITBIOTEPHBIMH 1
CETeBBIMU TEXHOJIOTHSIMU JIJISI IPOBEICHUS
MaTEHTHOTO TIOUCKA, XpaHeHUsI, 00pabOTKH

Y aHa/IM3a MaTeHTHOU WHPOpMAIIIH U3
pa3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX,
MIPEJCTABIATH ee B TpeOyeMoM dopmare;
HaBBIKAMU TPOBEJICHUS TTPEIBAPUTEIHHOTO
TEXHUKO-IKOHOMUYECKOTO 00OCHOBaHUS
MIPOEKTOB KOHCTPYKITHH AIIEKTPOHHBIX
CPEeJICTB; HaBBIKAaMH (hOPMUPOBAHHUS
Mpe3eHTaIni, HayIHO-TEXHUYIECKAX
OTYETOB MO pe3yIbTaTaM BBIOJTHEHHOM
paboThl, 0pOpMIICHHUS PE3YIBTATOB
WCCIIe/IOBAaHMI B BHJIE CTaTei U TOKJIAI0B
Ha HAYYHO-TEXHUYECKUX KOH(EPEHITHSIX;
COBpEMEHHBIMH CPEJICTBAMH PACUETOB,
CTaTUCTHYECKOU 00padOTKH 1

o opMIIeHUS FIKCTIEPUMEHTATBHBIX
JTAHHBIX; HABBIKAMH MOJICIIAPOBAHUS
00BEKTOB U IPOIIECCOB.

OO6mue XapakTEepUCTHKU TOKa3zaTejIel W KpUTEpUEB

MIpUBEIeHBI B Ta0uIe 2.
Tabmuna 2 —O01mme XxapakKTepUCTUKHY TTOKa3aTeei U KpUTEPUEB OIICHUBAHUS KOMIIETEHITUH IO dTaram

OIICHUBAaHUS KOMIETECHIMHA Ha BCEX HdTamax

Ilokazarenu n
KpUTEpUU

3Harh

VYMeTh

Bnanets

OTau4dHO (BBICOKHIA
YPOBEHB)

O6namaer pakTHYSCKAMU
U TEOPETHUCCKUMHU
3HaHHUSIMU B Ipejieiax
n3y4aeMoi 00JIacTH ¢
MOHUMaHUEM TPaHUIL
MPUMEHUMOCTH

O6namaet AranazoHOM
MPaKTUYECKUX YMEHHUH,
TpeOyeMBIX ISl Pa3BUTHUS
TBOPYECKHUX PEIICHUH,
abCTparupoBaHus
po0iem

KonTpomupyet padoty,
MIPOBOJIUT OLICHKY,
COBEPIIIEHCTBYET ACHCTBUS
paboThI

Xopoimo (6a30BbIit
YPOBEHB)

3HaeT (GaKThl, MIPUHITAIIH,
mporecchl, ooIue
MOHSTHS B TIpeIenax
n3y4aeMoit obnactu

OO0JaaeT quamna3’oHoM
MPaKTUYECKUX YMEHHUH,
TpeOyeMBIX JUIS peIICHUS
OTIpeJIeNIEHHBIX MPOOJIEM B
00JIaCTH MCCIICIOBAHUS

bepeT oTBETCTBEHHOCTH 3a
3aBepIIeHHE 3a/1a4 B
WCCIIEIOBAHUH,
MpUCTIOCca0INBAET CBOE
MOBE/IEHUE K
00CTOSITENIHCTBAM B
pereHuyn mpooieM
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VYnosnerBopurensH O0rnamgaet 6a30BHIMU

0 (TTOporoBbIit
YPOBCHB)

OOIUMHU 3HAHUSIMA

OO0Js1ataeT OCHOBHBIMU
YMEHHUSIMH, TpeOyeMbIMH
JUTSI BBITIOJTHEHUS TIPOCTBIX
3a7a4

PabotaeT npu nmpsimom
HaOIO/IEHU A

JOKYMCHTaM.

2 Pean3anuga KoMmeTreH i

2.1 Komnerennus I1K-8
[TIK-8: TOTOBHOCTBIO OCYIIECTBISITH KOHTPOJH COOTBETCTBHSI pa3padaThIBAMbBIX IPOEKTOB U
TEXHUYECKOW JIOKyMEHTAI[UH CTaHJapTaM,

TECXHUYCCKHUM YCIIOBUSAM W JPYIUM HOPMATHBHBIM

Jlns popMupoBaHHS KOMIIETSHIIMY HEOOXOMMO OCYIIECTBHTH P/l 3TAroB. JTarbl GOpMHPOBAHHS
KOMIICTEHIINY, TPHMEHSEMbIE JUIi STOTO BHIBI 3aHSATHH W HCIOJb3yeMble CpEICTBA OLCHUBAHUS
npezcTaBjIeHbl B Tabuie 3.
Tabmuma 3 —Drtanbl GopMUpPOBaHUS KOMIIETSHIIMU M HCHOJIB3yeMble CPEICTBA OICHUBAHYISI

Cocrasn 3Harb YMmeTh Brnagets
Conepxanue METOJIbI OIIEHKH Ka4eCTBa MPHUMEHSTH Ha MPAKTHKE | TEPMHHOJIOTHEH B 00JIacTh
STAIloB OC, craTuCTHYECKHE CTAaTHCTHYECKUE METOABI  MEHEKMEHTA KaueCTRBa,

METOJIbI YTIPABIICHUS yIpaBJICHHUS KA9Ye€CTBOM,  HABBIKAMH OIEHKH
KaueCTBOM;, METOJIbI aHAIM3UPOBATH KayecTBa JOKYMEHTAIINH,
aHaju3a U KOHTPOJIS TEXHOJIOTHYECKUI MPOTYKITUU U
TEXHOJIOTUYECKUX Ipolecce Mo KPUTEPHUsIM MEHEIKMCHTA;
MPOTIECCOB TIPOU3BOJICTBA | TOYHOCTH U
9C, METOHOIOTHYECKUE U | CTAOUIILHOCTH,
TEOPETHYECKUE OCHOBBI pa3pabarsiBaTh
CUCTEM YIpaBICHUS JOKYMEHTAIINIO U
KavyeCTBOM, y4acTBOBATh B paboTe
CHCTEMBI MCHEPKMEHTA
KadecTBa Ha
MPENNPUSITHH; BHITIOTHSITH
3a7aHus B 00J1aCTH
cepruduxanuu
TEXHUYECKUX CPEJICTB,
CHUCTEM, MIPOIIECCOB U
MaTepHaoB;
Bunwl 3ansTuii
Hcnonszyembie DK3aMeH; DK3aMeH; DK3aMeH;
cpencTBa
OIlCHHBAHUS

dopMyTUpOBKa TOKaszarejlell M KPUTEPHEB OICHWUBAHUS JAaHHOW KOMIIETEHIIMHM IIPUBEJCHA B
Tabmuie 4.

Tabnuna 4 —Ilokazarenu U KpUTEPHH ONICHUBAHKS KOMIIETCHIIMH HA Tarax

Cocrasn 3Harb YMmeThb Brnagets
(Ohwizii: () uMeeT IITyOOKre 3HaHUsL ~ 00JIa/laeT Juana3zoHoM KOHTPOJIMPYET padoTy,

(BBICOKHII YPOBEHB)

B 00JIACTH KOHTPOJIS
COOTBETCTBHS
pa3zpabarbiBaeMbIX
MPOEKTOB Y TEXHUYECKON
JIOKYMEHTaIIH
CTaHAapTam,
TEXHUYECKUM YCIOBUSM
U APYTrUM HOPMATHUBHBIM
JIOKYMEHTaM,

MPaKTHYECKUX YMEHUH,
TpeOyeMBIX ISl pa3BHTHUS
TBOPYECKUX PEIICHUI B
00J1aCTH KOHTPOJIS
COOTBETCTBHS
pa3zpabaTbIBaeMbIX
MPOEKTOB U TEXHUYECKOM
JIOKYMEHTAIIH
CTaHaapTam,

MIPOBOJIUT OIICHKY,
COBEpIIEHCTBYET CBOU
JIeACTBUS B 001acTH
KOHTPOJISI COOTBETCTBHS
pazpabarbiBaeMbIX
MPOEKTOB U TEXHUYECKON
JIOKyMEHTAIU!
CTaHAapTam,
TEXHUYECKUM yCIOBUSIM
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TEXHUYECKHUM YCIOBUSIM
U IPyTUM HOPMAaTUBHBIM
JIOKYyMEHTaM,;

U APYyrUM HOPMATHBHBIM
JIOKyMEHTaM;

Xoportmo (6a30BbIii

HUMECT JOCTAaTOYHBIC

o0J1a1aeT uamna3zoHoM

HaBbIKaMU PCIICHUA

COOTBETCTBHS
pa3zpabaTbIBaeMbIX
MPOEKTOB U TEXHIUYECKOM
JIOKYMEHTAIIH
CTaHaapTam,
TEXHUYIECKAM YCIOBHUSIM
U APYTUM HOPMATHBHBIM
JIOKYMEHTaM,

MPOCTHIX 3314 B
00J1aCTH KOHTPOJIS
COOTBETCTBHS
pa3zpabaTbIBaeéMbIX
MPOEKTOB U TEXHIUYECKOM
JIOKYMEHTaIIH
CTaHaapTam,
TEXHUYECKAM YCIOBHUSIM
U APYTUM HOPMATHBHBIM
JIOKYMEHTaM,

YPOBCHB) 3HaHUS, HEOOXOIUMBIE MPaKTUYECKUX YMEHUH, mpo0JseM B o01acTu
JUTSL KOHTPOJIS TpeOyeMBIX ISl peIIeHUs] | KOHTPOJISI COOTBETCTBHS
COOTBETCTBUS OTpeIeJICHHBIX MPo0JIeM = pa3padaThiBaeMbIX
pa3pabarbIBaeMBbIX B 00J7aCTH KOHTPOJIS MPOEKTOB U TEXHUYECKOM
MPOEKTOB U TEXHUYECKOW  COOTBETCTBHSI JIOKYMEHTaIIH
JIOKyMEHTAIU! pa3pabaTbpiBaeMbIX CTaHaapTam,
CTaHIIapTaMm, MIPOEKTOB U TEXHUYECKOW  TEXHHUYECKUM YCIIOBHSIM
TEXHUYECKUM yCIOBUSIM | JOKYMEHTAIIHH U APYTUM HOPMATHBHBIM
U IPyTMM HOPMATHBHBIM  CTaHJapTaM, JIOKYMEHTaM,
JIOKYMEHTaM, TEXHUYECKUM yCIOBUSIM
U IPYTAM HOPMAaTHBHBIM
JIOKYMEHTaM,
VYIOBNETBOPUTENBH = UMeEeT o0Iee o0JagaeT OCHOBHBIMU HaBBIKAMH BBITIOJTHEHUS
0 (TOporoBbIit MIpeJICTaBICHUE B YMEHHSIMH, TpeOyeMbIMH = MPOCTHIX 3a/1a4 B
YPOBEHb) 00JTaCTH KOHTPOJISI JUTSL BBITTOJTHEHHST 00JTaCTH KOHTPOJISI

COOTBETCTBHS
pa3zpabaThIBaeMbIX
MPOEKTOB U TEXHIUYECKOM
JIOKYMEHTAITHH;

Tab6auma 5 —Dransl

2.2 Komnerenmus IMK-7

[IK-7: crmocoOHOCTBIO pa3padaThiBaTh MPOCKTHYIO W TEXHUYECKYIO JOKYMEHTAIHIO, 0(hOPMIISTH
3aKOHYEHHBIE MPOEKTHO-KOHCTPYKTOPCKUE PAOOTHI.

Jlnst opMHupOBaHUST KOMIIETEHITH HEOOXOIUMO OCYIIECTBUTH PSIJI 3TANOB. JTarbl (POPMHUPOBAHUS
KOMIIETEHITMH, MPUMEHSEMbIe JUIsI 3TOTO BHJBI 3aHATUH W UCIOJB3YyeMbIE CPEICTBA OIICHUBAHWS
MpeICTaBICHBI B TA0IHIIE 5.
OPMHUPOBAHUS KOMIIETEHIINH U UCTIOJIh3yeMbIe CPEJICTBA OIICHUBAHUS

KOMITOHEHTOB
COBpEMEHHBEIE
TEXHOJIOTHYECKHUE
MPOIIECCHI, JIeKAINX B
ocHoBe mpou3BojcTBa JC;

COOTBETCTBUS
pa3pabaThIBaeMBbIX
MPOEKTOB M TEXHUYECKOU
JIOKYMEHTaUH
TEXHUYECKHUM YCJIOBHSIM U
JIpYTUM HOPMaTHUBHBIM
JIOKyMEHTaM,;

Cocrasn 3Harhb VYMeThb Bnagets
Conepxxanue CTaH/JapTHl, TEXHUYECKUE | pa3padaThIiBaTh COBpEMEHHBIMH
JTanoB yCJIOBHS U TpeOOBaHUS KOHCTPYKTOPCKO- MIPOTPaMMHBIMHU
ECKJI ocHOBHBIE TEXHOJIOTUYECKYIO CpPEACTBAMHU MOJATOTOBKHU
XapaKTEPUCTHKU U nokyMmeHTaruio Ha DC KOHCTPYKTOPCKO-
MapaMeTphl MEKTPOHHBIX | OCYILIECTBISITh KOHTPOJIb  TEXHOJOTUUYECKOM

JIOKYMEHTAIIMH IPOEKTOB
3C HaBBIKaMU pabOTHI C
KOMIBIOTEPHON TEXHUKON
¥ IPOrpaMMHBIM
oOecreueHreM IS
pa3paboTKu
KOHCTPYKTOPCKOU
JOKYMEHTAIINH HaBbIKAMU
BBIOOPA ATEKTPOHHBIX
KOMITOHEHTOB U
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MaTepHaoB,
COOTBETCTBYIOIIUX
TEXHUYECKOMY 3aJIaHuIO,
crangapram win TY;

Bunrel 3apstuii

Ucnonszyembie DK3aMeH; DK3aMeH; DK3aMeH;
cpezncTsa
OIICHUBAHUS

dopMynHpoBKa TOKa3areyell W KPUTEPHEB OIICHWBAHHS JTAHHOW KOMIICTEHIIMHM TpHUBEICHA B
Tabnure 6.
Tabnuma 6 —Ilokazarenu u KpUTEpHUN OIICHUBAHUS KOMITETEHITUU Ha dTanax

CocraB 3Harh Y™MeTh Branets
OTnuyHO UMeeT ITyOOKue 3HaHus | o0JaiaeT Auana3zoHoM KOHTPOIUpPYET padoTy,

(BBICOKHH YPOBEHB)

B 0051acTH pa3paboTKH
MPOEKTHOUN U
TEXHUYECKOU
JIOKYMEHTAIINH, B
mpaBmiIax 0GopMIICHHUS
3aKOHYEHHBIX TPOEKTHO-
KOHCTPYKTOPCKHUX padoT;

MPAKTUYECKUX YMEHUH,
TpeOyeMBbIX JUIsl pa3BUTHUS
TBOPUYECKUX PEINCHUN B
o0nacTu pa3paboTKu
MPOEKTHON 1
TEXHUYECKOU
JIOKyMEHTAIUH;

IIPOBOJIAT OIICHKY,
COBEpIIICHCTBYET CBOU
JIefcTBUS B 00JIaCTH
pa3paboTKu IPOEKTHOM
TEXHUYECKOM
JIOKYMEHTAIINH, B
odopMITeHUS
3aKOHYEHHBIX TPOEKTHO

KOHCTPYKTOPCKHUX padoT;

u

Xopoimo (6a30BbIii

3HACT MMPUHIHUIIBI 1

o0J1a1aeT uamna3zoHoM

HaBbIKaMU PCIICHUA

MPOEKTHOUN U
TEXHUYECKOU
JIOKyMEHTaIuH, B
npaBmiIax oGopMIeHUS
3aKOHYEHHBIX ITPOEKTHO-
KOHCTPYKTOPCKHUX padoT;

MPOCTHIX 33]1a4 B
obnactu pa3zpaboTKu
MPOEKTHON U
TEXHUYECKOU
JIOKyMEHTAIUH;

YPOBCHB) o01mue MoHATHS B MPaKTUYECKUX YMEHUH, mpo0seM B o01acTh
o0nacTu pa3paboTKu TpeOyeMBbIX JJIs pelieHusl = pa3padOTKH MPOSKTHOU U
MPOEKTHON U OTpeIeJICHHBIX TPOOJIeM = TEXHUYECKOH
TEXHUYECKOU B 00J1acTH pa3paboTKu JIOKYMEHTAIINH, B
JIOKYMEHTAIINH, B IIPOEKTHOH U odopmireHnN
npaBmiIax oGopMIeHUS TEXHUYECKOU 3aKOHYEHHBIX TPOEKTHO-
3aKOHYEHHBIX IPOEKTHO- = JOKYMEHTAIIHH; KOHCTPYKTOPCKHX padoT;
KOHCTPYKTOPCKHX padoT;

VYroBneTBOpUTEIbH = 3HAET MPUHIUIBI U 00J1a/1aeT OCHOBHBIMHU HaBbIKAMH BBIIOJIHEHUS

0 (TOporoBbIit oO0IIre MOHSATHUS B YMEHHSIMH, TpeOyeMbIMH = MPOCTHIX 3a/1a4 B

YPOBCHB) obnactu pa3zpaboTKu JUIST BBITIOJTHEHU S obnactu pa3zpaboTKu

MPOEKTHOUN U
TEXHUYECKOU
JIOKYMEHTAaIUH;

2.3 Kovmnerenmus I1K-6

[IK-6: TOoTOBHOCTBIO BBINOJHATH PAcuéT W MPOSKTHPOBAHWE JeTalicd, y3J0B W MOJyJeh
ANIEKTPOHHBIX CPEJICTB, B COOTBETCTBHUU C TEXHUYECKUM 3aJaHWEM C HCIONIb30BAaHUEM CPEICTB
aBTOMATH3aIH IMPOCKTHPOBAHHUS.

Jlnst popMupoBaHUsI KOMIETEHIIMA HEOOXOUMO OCYIIIECTBUTE PSIJT ATAOB. DTabl OPMUPOBAHUS
KOMITETEHITUH, TPUMEHSAEMbIC JUIsI 3TOTO BHJIBI 3aHATHH W WCHOJB3yeMbIe CpEJCTBA OIICHWBAHHS
MIpeJICTaBJICHbI B Ta0HIIe 7.
Tabnuma 7 —3tansl (OpMUAPOBAHUS KOMITETEHITUH M HCITOJIb3YeMbIe CPECTBA OI[CHUBAHMS

Cocrtasn

3Harb

VYMeTh

Bnanets

Conepxanue

IOpsA 0K aHaInu3a

BBIIIOJIHATH

BO3MOXKHOCTBIO
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9TalloB

HMCXOJIHBIX JaHHBIX U
OTpaHUYCHUS TIPU
KOHCTPYKTOPCKOM
MPOEKTUPOBAHUH H TIPH
BBITIOJTHCHUH PacyueTOB,
COCTaBJISITh U TIPUMEHSTh
texuuueckoe 3aganue (13,
TT3, UT3); BeimonHeHue
ONTUMAJILHOTO
xomitoHoBanust DC Ha
OCHOBE
pa3MepHOapaMeTPUICCKH
X PsIIOB U 6A30BBIX
HECYIIUX KOHCTPYKIIHH;

APrOHOMHYECKOE U
XYJIOXKECTBEHHO -
KOHCTPYKTOPCKOE
MPOEKTUPOBAHUE JIUIIEBBIX
naneneit ynpasnenus IC.
- BBIMOJIHATH PACUCThI
TETTOBOTO peXUMa 1
BIIATO3aIIHTHI,
o0ecrnevnBaTh
HOpPMAaJTbHBIN TETIOBOU
pexuM OI0KOB/IprOOPOB
9C;

obecreunBaTh
ANEKTPOMArHUTHYIO
COBMECTHMOCTH B
MIPOEKTHPYEMBIX
KoHCTpYKIusx IC,
YUUTHIBATH PA3IMYHBIC

BH/IBI ITAPA3UTHBIX CBSI3CH;
CIIOCOOHOCTBIO OIEHUBATH

IIPOYHOCTH U KECTKOCTH

KOHCTpyKIuil y310B OC n

BBIIIOJIHATH

HMPOCKTUPOBAHUEC U paACUCT

CUCTEMBI aMOPTH3AITAN
o1oxoB OC;

Bunrnl 3austuii

Ucnonszyembie DK3aMeH; DK3aMeH; DK3aMeH;
cpencTa
OIICHUBAHUS

®dopmynupoBKa TMOKazarelneid W KpUTepUeB OIICHWBAHUS JAHHONW KOMIIETCHIIMHM MpHUBEJICHA B
Tabnure 8.
Tabnuma 8 —Ilokazarenu u KpUTEpHUN OIICHUBAHUS KOMITETEHITUU Ha dTanax

Cocras 3HaTh YmeTh Brnagerts
OtnuyHO UMeeT ITyOOKue 3HaHus | 00JaiaeT Auana3zoHoM KOHTpOIUpPYeET padoTy,

(BBICOKH# YPOBEHB)

B o0sacTu pacuéra u
IIPOCKTUPOBAHUS
JIETaJIel, Yy3J10B U
MOZYJIEN IIEKTPOHHBIX
CPENICTB, B COOTBETCTBUHU
C TEXHUYECKUM 3aJaHUEM
C UCIIOJIb30BAaHUEM
CPENCTB aBTOMAaTU3alluU
IIPOEKTUPOBAHUS,

MPAKTHYECKUX YMEHUH,

TpeOyeMBbIX JJIs pa3BUTHUS

TBOPUYECKUX PEICHUN B
obnactu pacuéra u
MIPOEKTUPOBAHUS
JIeTaJIel, y3JI0B 1
MOJIYJIEN DIEKTPOHHBIX

IIPOBOJUT OLICHKY,
COBEPILEHCTBYET CBOU
JefcTBUS B 00s1acTi
pacu€ra u
IIPOEKTUPOBAHUS
JIeTaJIel, y3JI0B 1
MOJIYJIEN DIEKTPOHHBIX

CpCACTB, B COOTBECTCTBHUU
C TCXHUYCCKHUM 3aJaHUEM
C UCIIOJIb30BAHHUEM
CPEACTB aBTOMaTu3alun
IIPOCKTUPOBAHUS,

CpCACTB, B COOTBECTCTBHUU
C TCXHUYCCKHUM 3aJaHUEM
C HUCIIOJIb30BAHHUEM
CPEACTB aBTOMaTu3alun
IIPOCKTUPOBAHUS,

Xopoimo (6a30BbIit

3HACT IMPUHIHUIIEL 1

o0JIaaeT quana3’oHoM

HaBbIKaMU PCIICHUA

IMPOCKTUPOBAHU A

YPOBECHB) oO0IIre MOHSATHUS B MPAKTHYECKUX YMEHUH, npobieM B o01acTu
obnactu pacuérta u TpeOyeMBIX TSI peIlieHusT  pacuéra u
MPOEKTUPOBAHUS OTIpe/ieIeHHBIX TPo0JIeM = MPOEKTUPOBAHUS
JIETaJel, y3J10B U B oOyacTu pacuéra u JIeTaJel, Y3J10B U
MOJTyJIeH IMEKTPOHHBIX MPOEKTUPOBAHUS MOJTyJIeH IIMeKTPOHHBIX
CPEJIICTB, B COOTBETCTBUM | JeTasleld, y3JI0B 1 CPEJICTB, B COOTBETCTBUHU
C TEXHUYECKUM 3aJ]aHleM  MOJYJIeH IeKTPOHHBIX C TEXHUYECKUM 3aJJaHIEeM
C UCMOJIb30BaHUEM CPEJICTB, B COOTBETCTBUH | C UCIOJIb30BAaHUEM
CPEJICTB aBTOMATU3AllMA | C TEXHUYECKUM 3aJaHleM CpEJICTB aBTOMATH3aIliH
MPOEKTUPOBAHUS; C UCMOJIb30BaHUEM MPOEKTUPOBAHUS;
CPEJICTB aBTOMAaTH3aIliH
MPOEKTUPOBAHUS;
VYroBneTBOpUTEILH HUMEET 0011ee 00J1a/1aeT OCHOBHBIMHU HaBbIKAMH BBITOJIHEHUS
0 (TOporoBbIit MpeJICTaBICHUE B YMEHHSIMH, TpeOyeMbIMH = MPOCTHIX 3a/1a4 B
YPOBEHB) oOractu pacuéra u JUTSI BBITTOJTHEHUS oOractu pacuéra u

IMPOCTHIX 3a/1a4 B

IMPOCKTUPOBAHU A
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JIETaJel, y3J10B U
MOZYJIEN JIEKTPOHHBIX
CPEICTB, B COOTBETCTBHH
C TEXHUYECKUM 3aJaHUEM
C UCIOJIb30BaHUEM
CPENCTB aBTOMaTU3alluU
IIPOEKTUPOBAHHS;

obnactu pacuérta u
IIPOCKTUPOBAHUS
JIeTaJel, y3J10B U
MOZYJIEN IIEKTPOHHBIX
CPENCTB, B COOTBETCTBUHU
C TEXHUYECKUM 3aJaHUEM
C UCIIOJIb30BAaHUEM
CPEICTB aBTOMaTU3alux
IIPOEKTUPOBAHUS,

JIETaJel, y3J10B U
MOZYJIEN IEKTPOHHBIX
CPEICTB, B COOTBETCTBHH
C TEXHUYECKUM 3aJaHUEM
C UCIOJIb30BaHUEM
CPENCTB aBTOMaTU3aluU
IIPOEKTUPOBAHHS;

[IK-5: roTOBHOCTBIO OCYHIECTBISITh COOp M aHAM3 HMCXOJIHBIX

2.4 Komnerennus IIK-5

HPOEKTHPOBAHYSI JeTallel, Y3JI0B M MOJTYJIEH SIIEKTPOHHBIX CPEJICTB.

Jlns popMupoBaHHS KOMIIETCHIIMY HEOOXOIMMO OCYIIECTBHTD P/l 3TAroB. JTarbl GOpMHPOBAHHS
KOMIICTEHIIUY, TPHMEHSEMbIE JUIi STOTO BHIBl 3aHSATHH W HCIOJb3yeMble CpEICTBA OLCHUBAHUS
npezcTaBieHbl B Tabuie 9.
Tabmuma 9 —Drtanbl GopMUpPOBaHUS KOMIIETSHIIMU M UCHOJIB3yeMble CPEICTBA OICHUBAHMSI

JaHHBIX  JJIsL pacqéTa u

00paboTKu U aHaIM3a
MaTCeHTHON WH(pOPMAIIHH
U3 Pa3JInYHBIX UCTOUHHKOB
" 0a3 JaHHBIX,

Cocrasn 3Harb YMeTh Bnanets
Coneprxanue OCHOBBI IIATEHTHOTO MPEJICTaBIIATh MATEHTHYI0 HWH()OpPMAIMOHHBIMH,
JTAIlOB TTOMICKA, XpaHEHUH, nHpopMmaruio B popme KOMITBIOTEPHBIMH U

0T4Y€Ta O MaTeHTHOM
TOMCKe, pedeparsl,
TaOJIMIIBI CPABHEHUS
aHAJIOTOB W TIPOTOTHIIOB C
WCIIOJIb30BAaHUEM
“H()OPMAITMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHH,

CETeBBIMH TEXHOJIOTHSIMH
TUTSE IPOBEICHHSI
MaTeHTHOTO TIOUCKA,
XpaHeHus, 00paboTKH u
aHaJIn3a MaTeHTHOU
nHpOpManuu u3
pa3IMYHBIX UCTOYHUKOB H
0a3 Ja”HBIX,
MIPEJICTABIISITH €€ B
TpeOyeMmoMm opmare;

Bune! sausatuii

Hcnonszyembie DK3aMeH; DK3aMeH; DK3aMeH;
CpencTBa
OIICHUBAHHS
®dopmynupoBKa TMOKazarelneid W KpUTepUeB OIICHWBAHUS JAHHONW KOMIIETCHIIMM MpHBEJICHA B
tabmme 10.
Ta6numa 10 —[loka3aTenu u KpUTEpUH OIEHUBAHUS KOMIIETCHIIMN Ha dTarax
Cocras 3Harhb Y™MeThb Bnanets
(Ohwizii: () uMeeT IITyOOKre 3HaHUsL ~ Oo0JIalaeT Juana3zoHoM KOHTPOJMPYET padoTy,

(BBICOKHII YPOBEHB)

B 00actu cbopa u
aHaJIM3a UCXOIHbBIX
JTAaHHBIX JUJISl pacuéTra u
MIPOEKTUPOBAHUS
JIeTaJIel, y3JI0B 1
MOJIYJIEN DIEKTPOHHBIX
CPEJICTB,;

MPAaKTUYECKUX YMEHUH,
TpeOyeMBbIX JJIs pa3BUTHUS
TBOPYECKUX PELICHUN B
obnactu cbopa u aHaIM3a
HCXOJHBIX TAHHBIX JUIS
pacu€ra u
MIPOEKTUPOBAHUS
JIeTaJel, y3J10B U
MOZYJIEN IEKTPOHHBIX
CPEJCTB;

MIPOBOJIMT OLICHKY,
COBEPIICHCTBYET CBOU
JIeCTBUS B 001acTH
cOopa u aHaam3a
WCXO/IHBIX JIAHHBIX JJIsI
pacu€ra u
MPOEKTUPOBAHUS
JIETaJIed, Y3J10B U
MOZYJIEN IIEKTPOHHBIX
CPEJCTB;

Xoportmo (6a30BbIii
YPOBCHB)

3HAeT MPHUHIIUIIBI U
0o01IMe MOHSITHUS B
obractu cOopa u aHajIm3a

o0J1a1aeT uamna3zoHoM
MPAKTUYECKUX YMECHUH,
TpeOyeMBIX JJIsl PEIICHUS

HABBIKAMU PEIICHUS
mpo0JsieM B o0macTh
cOopa u aHanmza
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WCXO/IHBIX JTAHHBIX JIIS
pacu€ra u
IIPOEKTUPOBAHUS
JIeTaJIel, y3JI0B 1
MOJIYJIEN DIEKTPOHHBIX
CPEICTB;

ompeieJICHHBIX MPoOIeM
B obyiacTu cbopa u
aHaJIM3a UCXOIHbBIX
JAHHBIX JJIs1 pacuéTa u
MIPOEKTUPOBAHUS
JIeTaJIel, y3JI0B 1
MOJIYJIEN DIEKTPOHHBIX
CPEJICTB,;

HCXO/IHBIX JTAHHBIX JIJIS
pacu€ra u
IIPOEKTUPOBAHUS
JIeTaJIel, y3JI0B 1
MOJIYJIEN DIEKTPOHHBIX
CPEICTB;

YA0BIETBOPUTEBH
0 (TTOporoBbIit
YPOBCHB)

nMeeT o011ee
MPEJCTABIICHUE B
obnactu cOopa u aHaIM3a
UCXO/IHBIX TAHHBIX JJIsI
pacuéra u
MIPOEKTUPOBAHUS
JIeTaJel, y3J10B U
MOZYJIEN JIEKTPOHHBIX
CPEJCTB;

00J1a1aeT OCHOBHBIMU
YMEHUSIMH, TPEOyeMbIMU
JUISL BBITIOJTHEHUS
MPOCTHIX 33]1a4 B
obnactu cbopa u aHaIM3a
UCXO/IHBIX IAHHBIX JJIsI
pacu€ra u
MIPOEKTUPOBAHUS
JIeTaJel, y3J10B U
MOZYJIEN IIEKTPOHHBIX
CPEJICTB;

HAaBBIKAMH BBIITOJTHEHUS
IIPOCTBIX 33/]1a4 B
obnactu cbopa u aHaIM3a
HCXOJHBIX TAHHBIX JUIS
pacu€ra u
MIPOEKTUPOBAHUS
JIETaJlel, Yy3J10B U
MOZYJIEN IEKTPOHHBIX
CPEJCTB;

2.5Komnerennus IIK-4

[IK-4: cnocoOHOCTBIO MPOBOAUTH MpPEABAPUTENFHOE TEXHUKO-IKOHOMHYECKOe O0OCHOBAHUE
MIPOEKTOB KOHCTPYKIUN NIEKTPOHHBIX CPEJICTB.

Jlnst hopMHUpOBaHUST KOMIIETEHIIMHM HEOOXOIUMO OCYIIECTBUTH PSIJI 3TANOB. JTambl (JOPMUPOBAHUS
KOMIIETEHIIMH, IMPUMEHSEMbIe JUIsI 3TOTO BHJbI 3aHATUH M HCHOJb3YEMbIE CpEICTBA OICHUBAHUS
npecTaBieHsl B Tabmie 11.
Tabnuma 11 —Iransl GopMHUPOBAHUS KOMIIETEHITUN U HCITOJIb3YeMbIe CPeICTBA OICHUBAHUS

TEXHUKO-3KOHOMHUYECKOE
000CHOBaHUE MTPOEKTOB
KOHCTPYKLIUHI
AIIEKTPOHHBIX CPEJICTB;

TEXHUKO-3KOHOMHUYECKOE
000CHOBaHUE MTPOEKTOB
KOHCTPYKLIUHI
AIIEKTPOHHBIX CPEJICTB;

Cocras 3Hare YMeTh Bmagers
Coneprxanue OCHOBBI IPOBE/ICHUS MIPOBOJIUTH HAaBBIKAMU TPOBEICHUS
JTAIlOB MIPEIBAPUTEIHLHOTO MPeIBAPUTEIILHOE MIPEIBAPUTEIHLHOTO

TEXHUKO-3KOHOMHUYECKOE
000CHOBaHUE MTPOEKTOB
KOHCTPYKLIHUHI
AIIEKTPOHHBIX CPEJICTB;

Bune! sausatui

Hcnonszyembie DK3aMeH; DK3aMeH; DK3aMeH;
CpencTBa
OIIEHUBAHUS
®dopMyIMpoOBKa IOKa3areled W KPUTEpUEB OICHWBAHUS JAaHHONH KOMIICTCHIIMHM IIPHBEJICHA B
Tabmue 12,
Tabmuna 12 —Iloka3arenu u KpuTepun OIEHUBAHUS KOMIIETEHIINN Ha dTarax
CocraB 3HaTh YmMmeTs Bmagets
(Ohwizi: () uMeeT IITyOOKre 3HaHUsL ~ Oo0JIajlaeT Juana3oHOM KOHTPOJIMPYET padoTy,

(BBICOKHII YPOBEHB)

B 00JIaCTH MIPOBEICHUS
Ipe/IBapUTEITHHOTO
TEXHHKO-
HKOHOMHYECKOTO
000CHOBaHMSI TPOEKTOB
KOHCTPYKIIU I
ANEKTPOHHBIX CPEJICTB;

MPaKTHYECKUX YMEHUH,
TpeOyeMBbIX JJIs pa3BUTHUS
TBOPYECKHUX PEIICHUI B
00J1acTH TTPOBEICHUS
MIpeJIBAPUTEITHLHOTO
TEXHUKO-
SKOHOMMYECKOTO
000CHOBaHMSI TIPOEKTOB
KOHCTPYKLIMI

MPOBOJIUT OIICHKY,
COBEpIIEHCTBYET CBOU
JIeACTBUS B 00IacTH
MIPOBEICHUS
MIpeJIBAPUTEITHLHOTO
TEXHUKO-
SKOHOMMYECKOTO
000CHOBaHMSI TIPOEKTOB
KOHCTPYKLIMI
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AIIEKTPOHHBIX CPEJICTB,;

AIIEKTPOHHBIX CPEJICTB,;

Xoportmo (6a30BbIii

3HACT MMPUHIUIIBI 1

o0J1a1aeT Iuamna3zoHoM

HaBbIKaMU PCIICHUA

IIPEABAPUTEIILHOTO
TEXHUKO-
SKOHOMHYECKOTO
000CHOBaHHS TIPOEKTOB
KOHCTPYKLHI
3JIEKTPOHHBIX CPEJCTB,;

MPOCTHIX 3314 B
00J1acTH TTPOBEICHUS
MIpeIBAPUTEITHLHOTO
TEXHUKO-
9KOHOMMYECKOTO
000CHOBaHMSI TIPOEKTOB
KOHCTPYKLHI
AJIEKTPOHHBIX CPEJICTB,;

YPOBCHB) o01mue MoHATHS B MPaKTUYECKUX YMEHUH, mpo0seM B o01acTh
00J1acTH MPOBEACHUS TpeOyeMBbIX JJIs peIIeHUsl = MPOBEICHIUS
IIpeJIBAPUTEITHLHOTO oTpeZieNIeHHBIX po0IeM = MpeIBapUTEIHLHOTO
TEXHUKO- B 00J1acTH TIPOBEICHMS TEXHUKO-
SKOHOMHMYECKOTO IIpeJIBAPUTEITHLHOTO SKOHOMHMYECKOTO
000CHOBaHMSI IPOEKTOB | TEXHUKO- 000CHOBaHMSI POEKTOB
KOHCTPYKIW I 3KOHOMHWYECKOTO KOHCTPYKIIH I
ANIEKTPOHHBIX CPEJICTB; 000CHOBaHHUSI IPOEKTOB | AIIEKTPOHHBIX CPEJICTB,;
KOHCTPYKIIW I
AIIEKTPOHHBIX CPEJICTB,;
VYroBneTBOpUTEIbH HUMEET 001ee 00Ja1aeT OCHOBHBIMHU HaBbIKAMH BBITOJIHEHUS
0 (TOporoBbIit MpeJICTaBICHUE B YMEHHSIMH, TpeOyeMbIMH = MPOCTHIX 3a/1a4 B
yYPOBEHB) o0JacTy pOBEJCHUS JUTS BBITTOJTHEHUS o0JacTy poOBEJCHUS

IIPEABAPUTEIILHOTO
TEXHUKO-
SKOHOMHYECKOTO
000CHOBaHHMS TIPOEKTOB
KOHCTPYKLHI
3JIEKTPOHHBIX CPEJCTB,;

2.6 Komnerenmus I1K-3

[1K-3: ToTOBHOCTBIO (hOPMHUPOBATH MPE3CHTAIINH, HAYYHO-TEXHHUECKHE OTYETHI 110 pe3ysIbTaram
BEHITIOJTHEHHON paboThI, 0GOPMIISTh pe3yinbTaThl UCCIEAOBAHUN B BHJIE CTaTe W JIOKJIAJ0B HA HAy4HO-
TEXHUYECKAX KOH(PEPEHIINSX.

Jlnst popMupoBaHHsI KOMIIETEHIIMA HEOOXOMMO OCYIIECTBUTE PSIJT ATAOB. DTabl OPMUPOBAHUS
KOMIETCHITNH, TMpPHMEHSEMble JUISI STOTO BHUJIBI 3aHITHH ¥ HCIOJB3yeMble CpEICTBA OICHUBAHUS
mpeJcTaBIeHb! B Tabuie 13.
Tabnuma 13 —DTtarbl GopMUpPOBAHHS KOMIICTCHIIMH U UCTIOIh3yEeMbIC CPEJICTBA OIICHUBAHHUS

TEXHUYECKHE OTUYETHI 110
pe3ynbTaram
BBITTOJTHEHHOU PaboTHI,
oopmIiIeHus pe3yasTaToB
HCCIIeJOBaHUI B BUJE
cTareil M IOKJIaJI0B Ha
HAy9IHO-TEXHUICCKUX

TEXHUYECKHE OTUYETHI 110
pe3ynbTaram
BBITTOJITHEHHON PaboTHI,
oopMIISITH pe3yabTaTsl
HCCIIeJOBaHU B BUJE
cTareil M IOKJIaJI0B Ha
HAy9IHO-TEXHUICCKUX

Cocras 3Harhb Y™MeThb Bnanets
Coneprxanue OCHOBHI popMHUpOBaHUS  (HOPMUPOBATH HaBBIKaMH (POPMHUPOBAHUS
3TANoB Mpe3eHTaIni, Hay4IHO- MPE3CHTAIIUH, HAy4IHO- Mpe3eHTaIni, Hay4IHO-

TEXHUYECKHUE OTUYETEI 110
pe3ynbTaram
BBITTOJTHEHHON PaboTHI,

oopmIieHus pe3yasTaToB

HCCIIeJOBaHUI B BUJE
cTareil u JIOKJIaJ0B Ha
HAy4YHO-TEXHUYECKHUX

KOoH(epeHIusX; KoH(epeHIusX; KoH(epeHIusX;
Bunrel 3austuii
Ucnonszyembie DK3aMeH; DK3aMeH; DK3aMeH;
cpezacTBa
OILICHUBAHUS

q)OpMYJ'II/IPOBKa oKazarejaen u KpUTCPUCB ONLCHUBAHUMA JAHHOM KOMIIETCHIINH IpUBCJCHA

Tabiuie 14.
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Tabmuna 14 —Ilokazarenu u KpUTepuu OIIEHUBAHUS KOMIIETEHIIMU Ha HTarnax

Cocrasn

3Hare

VYMeTh

Bnanets

OTnn4HO
(BBICOKHH YPOBEHB)

UMeeT ITyOOKHe 3HAHHS
B o0J1acTH
(bopMupoBaHUs
Ipe3eHTAIluH, HayYHO-
TEXHHYECKHX OTYETOB IO
pe3ynbraram
BBIITOJTHEHHO! paOoTHI;

o0JamaeT nuana3zoHoM
MPAKTUYECKUX YMEHUH,
TpeOyEeMBIX JJIsl pa3BUTHUS
TBOPUYECKUX PEINECHUN B
oOmnact popmMupoBaHUS
MIpe3eHTaINH, HAy9IHO-
TEXHUYECKUX OTUYETOB TI0
pe3yibTaram
BBINOJIHEHHON paboTHI;

KOHTPOIUpPYET paboTy,
MIPOBOJIMT OIICHKY,
COBEPIIEHCTBYET CBOU
JeficTBUS B 00s1acTi
(bopMupoBaHUs
Mpe3eHTaIuH, HAy9YHO-
TEXHUYECKUX OTUETOB TI0
pe3yibTaram
BBINOJIHEHHON paboTHI;

Xopoimo (6a30BbIit
YPOBEHB)

3HAeT MPHUHIINAIIBI 1
00IIe TOHATHS B
obact (hOopMUPOBAHUS
Mpe3eHTaIuH, HayYHO-
TEXHUYECKUX OTUYETOB 110
pesyibraram
BBITIOJITHEHHOW PabOTHI,

o0JIaaeT quana3’oHoM
MPaKTHYECKUX YMEHUH,
TPeOYyEeMBIX ISl peIeHUS
oTpeieNIeHHBIX MpobieM
B o0JlacTu
(bopMupoBaHUs
MpEe3eHTAINH, HAyYHO-
TEXHUYECKUX OTUYETOB 110
pesyibpraram
BBITIOJITHEHHOW PabOTHI,

HaBBIKAMH PEICHUS
mpobiieM B o0acTu
(dbopMupoBaHUS
Mpe3eHTaIuH, HayYHO-
TEXHUYECKUX OTUYETOB 110
pesyibpraram
BBITIOJITHEHHOU pabOTHI,

VYIoBNETBOPUTENIBH = UMeeT o0Iee 00Ja1aeT OCHOBHBIMH HABBIKAMU BBITOJTHEHUS
0 (TOpoTOBBIi npeJicTaBJICHUE B YMEHUSMH, TPeOyeMBIMI =~ TIPOCTHIX 3a/1a4d B
YPOBECHB) o0nactu (hOpMUPOBAHUS | JUISI BRIIOJTHEHHS obmactu (hopMUpOBaHUS
Mpe3eHTaIuH, HAy9IHO- MPOCTHIX 3a/1a4d B Mpe3eHTaIuH, HAyIHO-
TEXHUYECKUX OTYETOB MO = 007acTé (POPMUPOBAHUS = TEXHUUYECKUX OTUETOB TIO
pe3yibTaram Mpe3eHTaINH, HAyYHO- pe3yibTaram
BBHITIOJTHEHHOU PaOOTHI, TEXHUYECKUX OTYETOB MO | BBIOJTHEHHOU PaOOTHI,
pe3yibTaram
BBHITIOJTHEHHOU PaOoTHI,
2.7 Komnerenuus ITK-2
[IK-2: TOTOBHOCTBIO TPOBOAWUTH OKCIEPUMEHTHI 110 3aJaHHON METOIUKE, aHaIM3UpOBaTh

pe3ybTaThl, COCTABIATH 0030PbI, OTYETHI.

Jlist popMupOBaHHS KOMIIETCHIIMA HEOOXOIUMO OCYIIECTBUTE PSIT ATAIOB. DTaIbl JOPMUPOBAHUS
KOMITETEHITNH, MPUMEHSEMbIe JUIsI 3TOTO BHJBI 3aHATUH W UCHOJB3YyEeMbIE CPEICTBA OIICHUBAHWUS
MpeAcTaBIeHbI B Ta0mmie 15.
Tabnuma 15 —Dramnbl popMupoBaHHSI KOMIIETEHIIMU U HCIIOIb3YeMbIe CPEJICTBA OIEHUBAHUS

Cocras 3HaTh YmeTh Brnagets
Conepxanue OCHOBBI TIOCTPOCHHUSI MMOHUMATh IPOTPAaMMBI U COBPEMEHHBIMH
ATAIoB MPOrpaMM U METOAMK METOJIMKHU UCCIIEZIOBAaHUHN, CpeJICTBAMH Pacd&ToB,
WCCIIeIOBAHM, OCHOBBl  MPOBOJUTH IO HUM CTaTUCTUYECKOU
CTaTUCTUYECKOU OKCIIEPUMEHT, IIPOBOJIUTH  00PabOTKH B OPOPMIICHHUS
00pabOTKHU pe3ylbTaroB  CTAaTHUCTUYECKYIO AKCIIEPUMEHTATBLHBIX
AKCIIEpUMEHTA MpaBUJIa 00paboTKy U OPOPMIIATE | JTAHHBIX;
oopMIIeHUS pe3yabTaTOB | pe3yJIbTaThl
AKCIIEPUMEHTA, OKCIIEPUMEHTA,

Bune! 3ansTuit

Ucnonszyembie DK3aMeH; DK3aMeH; DK3aMeH;

CpencTBa

OIICHUBAHUS

®opMylIupoBKa IOKazareined W KpUTEpUEB OILICHWBAHUS JAHHONH KOMIIETEHIIMHM IpHBEJIeHA B
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taduie 16.

Tabnumna 16 —Iloka3arenu u KpuTepun OIEHUBAHMS KOMIIETEHIIUN Ha dTarax

Cocrtasn

3Harb

VYMeTh

Bnanets

OT1n4HO
(BBICOKHII YPOBEHB)

uMeeT IITyOOoKHe 3HAHUS
B 00JIaCTH MIPOBEICHUS
SKCHEPUMEHTOB 110
3aJJaHHOM METOIHKE,
aHajM3a pe3yJbTarosB,
COCTaBJIEHUsI 0030pOB,
OTYETOB,;

o0JIaaeT quana3’oHoM
MPaKTHYECKUX YMEHUH,
TpeOyeMBIX TS pa3BUTHUS
TBOPYECKHUX PEIICHUI B
00J1acTH TPOBEICHUS
9KCIEPUMEHTOB TI0
3aJITaHHOW METOIUKE,
aHajmM3a pe3yJabTaroB,
COCTaBJIEHUS 0030POB,
OTYETOB,;

KOHTPOJMPYET padoTy,
MPOBOJIUT OIICHKY,
COBEPIICHCTBYET CBOU
JIeHCTBUA B 00J1aCTH
MTPOBEICHUS
9KCIEPUMEHTOB TI0
3aJITaHHOW METOIUKE,
aHajm3a pe3yJabTaroB,
COCTaBJIEHUS 0030POB,
OTYETOB,;

Xopoimo (6a30BbIit

3HACT IMPUHIHUIIEL 1

o0J1aaeT quana3’oHoM

HaBbIKaMU PCIICHUA

SKCIEPUMEHTOB 10
3aJaHHON METOIUKE,
aHAJIM3a Pe3yJIbTATOB,
COCTaBJIEHUS 0030POB,
OTYETOB,;

YPOBEHB) 00IIe TOHATHS B MPAKTUYECKUX YMEHUH, mpobiieM B o0acTu
00J1acT! TPOBEICHUS TpeOyEeMBIX TSI pEIICHUsT  MPOBEACHUS
JKCIIEPUMEHTOB 10 ONpeJIeJIEHHBIX MPOOJIeM = SKCHEPUMEHTOB I10
3aJaHHON METOIUKE, B 00J1aCTH TIPOBEICHUS 3aJaHHON METOIUKE,
aHaJM3a pe3yiIbTaroB, 3KCITEPUMEHTOB 10 aHaJIn3a pe3yibTaroB,
COCTaBJIEHUs 0030POB, 3aJlaHHOM METOOMKE, COCTaBJIEHUs 0030pPOB,
OTYETOB,; aHaJIn3a pe3yJIbTaros, OTYETOB,;
COCTaBJIEHUS 0030POB,
OTYETOB,;
VYrnoBneTBOpUTETFH HUMEET 00IIee 001a7aeT OCHOBHBIMU HaBbIKAMHU BEIIIOJTHECHUS
0 (TTOporoBbIit MPEJICTABIICHUE B YMEHUSMH, TPEOYEMBIMH = TPOCTHIX 3a7a4 B
YPOBECHB) o0JacTu IPOBEICHMS 1S BEIIOJIHEHUS o0JacTu IPOBEICHIS

MPOCTHIX 3a]1a4 B
00J1acTH MPOBEACHUS
AKCIIEPUMEHTOB 110
3aJaHHOU METOJUKE,
aHajm3a pe3yJabTaToB,
COCTaBJIEHUs 0030POB,
OTYETOB,;

SKCIEPUMEHTOB 10
3aJaHHOU METOJUKE,
aHAJIM3a Pe3yJIbTATOB,
COCTaBIIEHUS 0030POB,
OTYETOB,;

2.8 Kommnerenmus IIK-1

[IK-1: cmocoOHOCTRIO MOJENUPOBATH OOBEKTHI W MPOIECCHI, UCTHOIB3Yys CTaH/IAPTHHIE MAKEThI
aBTOMATH3UPOBAHHOTO MTPOSKTUPOBAHUS U UCCIICIOBAHUS.

Jlnst popMupoBaHHsI KOMIETEHIIMA HEOOXOUMO OCYIIIECTBUTE PSIJT ATAOB. DTalbl OPMUPOBAHUS
KOMITETEHITUH, TPUMEHSAEMbIC JUIsI 3TOTO BHJIBI 3aHATHH W UCHOJB3yeMbIe CpEJICTBA OIICHWBAHUS
MpeJICTaBIeHbI B Tabwmie 17.
Tabnuma 17 —DTtarmbl GopMUpPOBAHHS KOMIICTCHIIMH U UCTIOIh3yEeMbIC CPEJICTBA OIICHUBAHHUS

Cocras 3Harh Y™MeThb Bnanets
Coneprxanue OCHOBBI MOJICIMPOBAHUSI | MOJIEJIMPOBATH OOBEKTHI M | HABBIKAMH
ATaIoB 00BEKTHI U TIPOIIECCHI, MPOIIECCHI, UCTIONB3YS MOJICTHPOBAHUS OOBEKTOB

3HATh CTaH/IapTHHIE CTaH/apTHBIE TTAKEThI U IIPOIECCOB,;
MaKeThI aBTOMAaTU3UPOBAHHOTO
aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHHUS U
MIPOEKTUPOBAHUS U WCCIIeIOBaHMUS,
WCCIIeIOBAHMS,
Bunrel 3apstuii
Ucnonszyembie DK3aMeH; DK3aMeH; DK3aMeH;
CpencTBa
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OLICHUBaHUA

q)OpMYJ'II/IPOBKa oKazarejaenm u KpUTCPUCB ONLCHUBAHUMA JAHHOM KOMIIETCHIINH HOpUBCJICHA B

Tabnure 18.
Tabnuma 18 —Iloka3atenu u KpUTEpUH OIEHUBAHUS KOMIIETCHIIMN Ha dTarax

Cocras 3HaTh YmeTh Brnagets
(Ohwizi: () uMeeT IITyOOoKre 3HaHUs ~ Oo0JIalaeT Juana3’oHOM KOHTPOJMPYET padoTy,

(BBICOKHII YPOBEHB)

B o0JIacTu
MOJICTUPOBAHHSI
00BEKTOB H IIPOIIECCOB,
UCIIOJIB3YS CTAaHIapTHBIE
[TAKETHI
ABTOMaTH3UPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIIEI0BAHNS,

MPaKTHYECKUX YMEHUH,
TpeOyeMBIX ISl pa3BHTHUS
TBOPYECKHUX PEIICHUI B
00J1aCcTH MOJIETTMPOBAHHMS
00BEKTOB U IPOIIECCOB,
UCTIONB3YsI CTaH/IapTHBIC
MAKETHI
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS U
UCCIICIOBAHNS,

MPOBOJIUT OIICHKY,
COBEPIIICHCTBYET CBOH
JIeHCTBUSA B 00J1aCTH
MOJICTHPOBAHUS
00BEKTOB U MPOIECCOB,
UCIIOJIB3YS CTaHapTHBIC
MMaKeThl
aBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIIEIOBAHMS;

Xopotmo (6a30BbIii

3HACT IMPUHIHUIIBI 1

o0J1a1aeT uamna3zoHoM

HaBbIKaMU PCIICHUA

00BEKTOB U MTPOIIECCOB,
UCIIOJNB3YS CTaHAapTHBIC
MTaKeThI
aBTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHUS U
HCCIICIOBAHMS;

YPOBCHB) o01mue MoHATHS B MPaKTUYECKUX YMEHUH, mpo0seM B o01acTh
o0acT MOJIETUPOBAHUS = TPeOYEMBIX JJIS PEIICHUSI  MOJICIUPOBAHHUS
00BEKTOB U MTPOIIECCOB, OTpeIeJICHHBIX TPO0JIeM = OOBEKTOB M IPOIECCOB,
UCIIONB3YS CTaHAApTHBIE =~ B 001acTH UCIIONB3YS CTaHAApTHBIC
TaKeThI MOJICITUPOBAHHSI MTAKEeThI
aBTOMATH3UPOBAHHOTO 00BEKTOB U MPOIECCOB, aBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS U UCTIONB3YsI CTAaHIAPTHBIE  TPOCKTHPOBAHUS H
UCCJIeJIOBAHUS; MAKETHI UCCJIeIOBAHUS;

ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS U
WCCIICIOBAHNS,

VYrnoBneTBOpUTEIFH HUMEET 001Iee 00Ja/1aeT OCHOBHBIMH HABBIKAMU BBITOJTHEHUS

0 (ITOpoTroOBBIit IpeJicTaBJICHUE B YMEHUSMH, TPeOyeMBIMI =~ TPOCTHIX 3a/1a4d B

YPOBECHB) o0JacT MOJIETUPOBAHUSI | TSI BRIIOJTHEHHUS 00JacT MOJICTUPOBAHHUS

MPOCTHIX 3aJ1ad B
00J1aCTH MOJIEITUPOBAHMSI
00BEKTOB U MTPOIIECCOB,
UCIIOJIB3YsI CTaH/IapTHBIC
MaKeThI
ABTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHUS U
HCCJICIOBAHHS,

00BEKTOB U MPOIIECCOB,
UCIIONB3YS CTaHIapTHBIC
MTaKEeThI
aBTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHUS U
HCCIICIOBAHMS,

JACATCIIbHOCTH,

XapaKTepU3YIOIUX ATallbl

3 TunoBbie KOHTPOJIbHbIE 3aJaHUS
Jlis peanu3anuy BbIIIENIEPEUUCIEHHBIX 3a7a4d 00yueHUsl MCIOIb3YIOTCS THIOBBIE KOHTPOJIbHbBIE
3aJ]aHKs WJIM WHBIC MaTephalibl, HEOOXOIMMBIC I OICHKH 3HAHWM, YMEHH, HaBBIKOB M (MJIM) OIBITA

06p330BaTeHBHOI>'I IMporpaMmsbl, B CJIICAYIOIIEM COCTAaBC.

— PaBHOBecHas

3.19Kk3amMeHAIHOHHBIE BOIPOCHI

KOHIIEHTpAaITUs

HOCHUTEIIEH

3apsna,

YpOBEHBb

(GopMHpOBaHUS KOMIIETEHIIMA B TpOIlEcce OCBOCHUS

®epmu.  3aBUCUMOCTH

KOHIICHTpAI[MA HOCUTENeH 3apsiia OT Temreparypbl. HepaBHoBecHble HocuTenu 3apsjaa. [loHstue o
kBasuypoBHsX Depmu. Juddysuonnas wu apeiidoBas COCTABISIONIAE TOKA B IOJYIPOBOTHUKAX.
Kosdpdumment muddy3un Hocutenelr 3apsma. JpeiidoBas ckopocth. PaccesHme Ha paedekrax
KPUCTAJUIMYECKOM perneTku. TeMieparypHble 3aBUCHMOCTH TOJABM)KHOCTH U KOHIIEHTPAIUU HOCUTEIIEH
3apsga B TOJNYNPOBOAHMKaX. PaboTa BbIXOZa 93J€KTPOHOB W3 METAUIOB M TOJIYIPOBOJIHUKOB.
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Tepmonnektponnast smuccus. [IpukoHTakTHBIE cjou oOenHeHUs, oboraimeHus, WHBepcHH. IPQPeKT
[otTku. Pe3kuii n miaBHBIA P-N mepexonsl. TommuHa 00eTHEHHOTO cliosl. 3apsiaHas U audQy3noHHas
eMKoCTH pP-N mepexoma. [IpoGoit p-n mepexoma W €ro MeXaHWU3Mbl (JTABUHHBINM, TYHHEJBHBIH,
TETUTOBOM ). DJIEKTPOHHO-BIPOYHBIN Mepexoj1, IpsMas u obOparHas BAX, TemmeparypHas 3aBUCHMOCTH
BAX. bumnonspusie TpaH3ucTopbl. CyIIHOCTh YCHJIEHUS DJEKTPUUECKUX CHUTHAJIOB. YCHJICHHE TOKa,
HanpspkeHus, MoimHocTH. IloneBbie Tpan3uctopsl. [IpuHIMN AefcTBUS U cTaTHYeCKHe XapaKTepPUCTUKH
MOJIEBOTO TPAH3UCTOPA C P-N MEPEeXoJ0M B KauecTBe 3arBopa. [1omynmpoBOAHUKOBEIE T€TEPOCTPYKTYPHI.
[ToneBble TpaH3UCTOPHI HA TETEPOCTPYKTYpax.

— EnuHCTBO mpolecca CXeMOTEXHHYECKOTO MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U TEXHOJIOTHH
npou3BojicTBa DC, ero CBI3b C HAyYHO-TEXHUUYECKUM mporpeccoM. JC - KaKk TEXHHYECKas CHCTeMa.
CucTeMHBINH TOJXOJ - METOJOJOTHYECKas: OCHOBA MPOEKTUPOBAHUS KOHCTpYyKumid U TexHonorumii JC.
CrpykrypHble ypoBHH JC, YpPOBHH pa3yKpyNHEHHS, dJIEMEHTHas W KOHCTPYKTHBHas Oa3bl. TwWmoBBIC
koHcTpykimu DC. HopmaruBHast 0a3za TpOEKTUPOBaHUS, KOHCTPYKTOPCKHE JOKYMEHTHI, BHUABI H
KOMIUTIEKTHOCTh, oOo3Hadyenue. . [lonsrue ECKJI: ompenenenue, Ha3zHaueHue, ob6o3HaueHue. Craaum
pa3paboTku pabodeil KOHCTPYKTOPCKOH mokyMeHTanuu. OCHOBHOW KOHCTPYKTOPCKHHM JIOKYMEHT.
OCHOBHOH KOMIIJIEKT KOHCTPYKTOPCKUX TOKYMEHTOB. [ IOTHBINM KOMILIEKT KOHCTPYKTOPCKUX JIOKYMEHTOB.
[Topsimox yKIaaKku KOHCTPYKTOpPCKOW mokymeHTanuu. Cxembl. Bumel cxem. OmpeneneHusi. YCIOBHO-
rpapuueckne ob6o3Hadenus (I'OCTe1). COopounbiii ueprex. Yepresk oOmiero Buaa. Hasmauenwe.
OcHoBHble TpeOoBaHMs. OCHOBBI KOHCTPYHUPOBaHUS U TEXHOJIOIUsI MUKpocOopok. KomnonoBka JC kak
MPOMEXKYTOUHOE KOHCTPYKTHBHOE pelleHre. MeToapl KOMIIOHOBKHM 3JIEKTPOHHOW — ammaparyphl.
DJIeKTpUUYECKHe COeNMHEHUs W MOHTaX B KoHCTpykiusx OC. Kiaccudukaims KOHCTPYKTOPCKO —
TEXHOJIOTUYECKUX METO/IOB pealln3alnu d1ekTpudeckux coequHeHnii B C. OCHOBHBIE CIIOCOOBI 3aIIUTHI
OC oT BO3MEUCTBUSA KIMMAaTHYECKUX (HAKTOPOB OKpyXkaromiel cpeapl. [IpuHIUNBI 3KpaHUPOBAHUS
ANMEKTPUICCKUX U MarHUTHBIX mojieit. Buasl pabotr. HUP. HUOKP. OKP u TP.

Texunueckoe 3amanue. Omnpenenenue. Hasnauenme. Copepxanwe TexHHuUeckoro 3ananus. Craauu
pa3paboTku Ha 3Tare mpoektupoBanus. Coxepxxanue padot. Jlutepsr.

— MuHnatiopu3zanms paauodJeKTpoHHbIX cpencTB. Knaccudukanus wuaTerpansubix cxem (UC).
Cymocts TexHonorun MC. OcHoBHble HampaBieHHs (QYHKIMOHAIBHOW AIIEKTPOHMKH. MeToabl
MOJIyYEHUs] IPOBOSIINX CJI0OEB. MeToAbl OMyUeHuUs: MOJIYIPOBOIHUKOBBIX CJI0€B. MeTOIbI MOIyYeHHsI
TudneKTpudeckux  cioeB.  Dortomutorpadus. CyImHOCTH TNPOEKTUPOBAHMS HHTETPATBHBIX CXEM.
DJIeMEeHTHI aKyCTOIEKTPOHUKH.

— llltamMnoBOYHBIE ONEpaluy B TEXHOJIOTMU KOHCTPYKTHBHBIX 31ieMeHTOB DC (mevarHoi 1iare,
nepenHei maHend u ap.). Kimaccudukanus medaTtHbIX IUIAT M METOMOB HX HM3TOTOBIICHHS. OCHOBHBIC
OllpeNieNIeHus] U TeXHUYecKue TpeOoBaHMs, MpeAbsSBIsIeMble K NEYaTHBIM IUIaTaM; KOHCTPYKIIMOHHBIE
Martepuaibl ISl TPOU3BOJACTBA IMEYATHBIX IUIAT M UX XapakTepucTUKU. OcoOEHHOCTH H3TOTOBICHUS
MHOTOCJIOWHBIX M THOKHX IEYaTHBIX IUIaT: KJacCU(UKAIMs METOJOB HM3TOTOBJICHMS IE€YATHBIX ILIaT
(MeTon MeTayUTM3allMKd  CKBO3HBIX OTBEPCTH, TIOMAPHOTO TPECCOBAHHs), WX CPaBHUTEIbHBIC
XapaKTePUCTUKU; IPECCOBAaHME MHOTOCIOWHBIX MEUYaTHBIX IUIAT, OCOOEHHOCTh TEXHOJOIMH THOKHX
MEUaTHBIX IUIaT, THOKWX TIeYaTHBIX KaOesjeid W INUieloB;, KOHTPOIh W WCIBITAHWE IEYATHBIX IIJIaT.
CyOTpakTUBHBIE W  aJAUTUBHBIE  METOAbl  M3TOTOBJEHMS  IEYATHBIX  IUIAT:  XHMHYECKHH,
KOMOMHUPOBAHHBIN, MOIyaJJIATUBHBINA, aJTATUBHBIA U €r0 pasHOBUAHOCTH. OCOOEHHOCTH MOCTPOCHHUS
IPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYphl COOPKM W MOHTa)Xka armaparypbl. OCHOBHBIE MOHSATHUS H
npuHIUb noctpoenus TI1 cOopku m MmoHTaxa, TunoBbie U rpynmoBsie T1I coopku u MmoHTaka. OCHOBBI
naiiku. TexHosorus BbIMONHEHUS Maiiku. OCHOBBI CBapKU. MeTO/bI BBIOJHEHUSI CBAPHBIX MOHTaKHBIX
coeMHEHUH. TEeXHOIOTHS MOBEPXHOCTHOTO MOHTaka KOMMIOHEHTOB. CrocoOsl repmerusanmu OC u
TEXHOJIOTMYECKHe TpeOoBaHMs, NpeAbsSBIsieMble K KauecTBY. Marepuanbl, HOpUMEHSEMble s
repMeTH3alii, WX TEXHOJIOTMYECKHe XapaKTEepUCTUKU U TIpaBuia BbIOOpa. Buabsl TexHHYECKOro
KoHTpoJis. TexHonornueckue ucnbitTanus. . OcHoBHble noHATHS, onpenenenus ECT/, ECTIIIL. O6mue
npuHIUnbl pazpabotku u mnoctpoenus ECT][. Texnomormdeckue CHCTEMBI W OCOOCHHOCTH HX
opranuzanuu. OOImmas xXapakTepUCTHKA, CTPYKTypa W Mokaszarend 3((EeKTUBHOCTU TEXHOJOTMUYECKOH
cuctembl. OCHOBHBIE 3aJa4d, pelllaeMble Ha JTalmaxXx HIPOEKTUPOBAHUS E€IMHUYHBIX, TPYHIOBBIX H
THUMOBBIX TEXHOJOIMUYECKUX TporneccoB. OCHOBHBIE 3aJayM, pellaeMble Ha dSTarnax HPOEKTHUPOBAHUS
MEPCTIEKTUBHBIX TEXHOJIOTMUYECKHUX MPOIECCOB.

— Tunel mopenupyromux cucreM. Bunel perpeccun. OCHOBBI KOPPENSIIMOHHOTO aHAIU3a.
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IlouckoBbie Meronbl ontuMuzanuu. OOmME CBeAeHUST O MaTeMaTH4ecKux Moaeisix. OCHOBBI
MOJIEJIMPOBAHMS HAa MaKpo-, MUKPO- ¥ MeTaypoBHsX. Mojenu 6a30Bbix snemeHToB POC. Mozgenuposanue
CTaTUYECKUX peKUMOB. MojienmupoBaHie B YacTOTHOW oOmactu. MojaenupoBaHuEe MEPEXOTHBIX
IIPOIIECCOB.

4 MeTonn4iecKae MaTepHAaJIbI
Jlns obecnieueHus mporecca 0OydeHHsI U pelieHus 3a1a4 0O0yueHHs UCIIONIb3YIOTCS CIIEYIOIIne
MaTepHalbl.
— METOJIMYECKHUE MaTepuaibl, OIpPEIeSIIONINe MPOIEAyphl OICHUBAHUS 3HAHUM, YMEHH,
HABBIKOB W (WJIM) OMBITa JIEATEIILHOCTH, XapaKTePU3YIOIIMX STanbl (HOPMUPOBAHUS KOMIICTEHIIHIA,
comtacHo 1. 12 pabodeli mporpaMMBI.
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6. OO0 ytBepxnenun llopsnka mpoBeneHUS TOCYAAPCTBEHHOW WMTOTOBOM aTTECTAlMH 110
oOpa3zoBareIbHBIM IIporpaMMaM BBICIHIET0 00pa3oBaHMs - IporpaMmaMm OakajaBpuara, Iporpammam
CHeNnMaanTeTa U IporpaMmam maructparypsl. [Ipukaz MunoopHayku Poccum ot 29.06.2015N\e 636 @
pen. oT 28.04.2016 Ne502). [PrexrponHbIit pecypc]. -
http://fgosvo.ru/uploadfiles/prikaz_miobr/00012072@0021.pdfiara o6pamenus: 29.04.2017.

7. 06 ytBepxxnennn O@I'OC BO mno nanpasienuto noarotoBku 11.03.03KonctpyupoBanue u
TEXHOJIOTHSI 3JIEKTPOHHBIX CcpeacTB (YpoBeHb OakajaBpuara). Ilpuka3 or 12 mosops 20151 N 1333.
[DnexrponnsIii pecypc]. - http://fgosvo.ru/uploadfiles/fgosvob/110303 pehra oOpamenwus: 29.04.2017.
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4. Henames A. I1. KoncTpynpoBaHue pagno3ieKTpOHHBIX CPEACTB : YUeOHHK JUIs BY30B / - M. :
Beicmas mkoa, 1990. - 43¢, (Hamuune B 6udanoreke TYCYP - 245k3.)

5. VBapos A.C. P-CAD.IIpoektupoBanre u KOHCTPyHPOBaHHE IEKTPOHHBIX ycTpoicTs / A. C.
VBapos. - M. : lopsiuas nmuuus-Tenekom, 2004. - 76Q. (Hamuune B 6udanoreke TYCVYP - 425k3.)

6. boprapar H.W., I'aBpunos C.A., I'epacumenxo H.H. u np. HanoTexHoM0TMM B 3/1€KTpOHUKE. —
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(mammuue B 6ubmoteke TYCYP - 5253k3.)

9. JlparynoB B.Il., Hemussectupiit WN.I., I'pumuna B.A. OCHOBBI HAaHOAJIEKTPOHUKH. y4ueOHOE
nocodwue st By30B — M.:@usmarkuura, 2006. — 494. (manuuue B 6ubimorexke TYCVYP - 309k3.)
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http://e.lanbook.com/books/element.php?pll_cid=2%&jpl=192,1ara obpamenus: 29.04.2017.
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1. MogaenupoBanue U ONTHMHU3AIMS  TEXHOJIOIMUeckux mporeccoB POC:  VYueOHoe
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https://edu.tusur.ru/publications/13Qégra ooparmmenus: 29.04.2017.
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https://edu.tusur.ru/publications/20Xiéra obpammenus: 29.04.2017.

4. TocynapCTBeHHBI »3K3aMEH. Y4eOHO-METOIMYECKOE II0cOOME IO IOJArOTOBKE M craye
rocymapctBernoro sk3amena / Tyes B. W., Omucoserny A. FO. - 2017. 12c. [DnexrponHslii pecype] -
Pexxum noctyna: https://edu.tusur.ru/publications/684@ra obpamenus: 29.04.2017.

5. ABromarm3anmsi KOHCTPYKTOPCKOTO ¥ TEXHOJIOTHYECKOTO IIPOCKTHPOBaHUS. YdeOHOe
Merogudeckoe mocodoue / E. ®@. XKuramora; - Tomck: TYCVYP, 2007.-182¢. (Hamuume B OHONIHOTEKE
TYCYP - 225k3.)

4.4.Ba3el JAHHBbIX, I/IH(l)OpMaI.lI/IOHHO CIIPABOYHLIC H NIOUCKOBLIC CUCTEMbI
1. https://edu.tusur.ru
2. http://e.lanbook.com
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