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DJIeKTPOIHEPTeTHKH H ABTOMATHKH
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3aB. kadenpoii K.T.H., goueHT A.M. Tlerpos
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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

1.1{13yuenue ¢pusnueckux 3¢(HhexToB UIPOLECCOB, JEKALUIUX B OCHOBE IPUHIMIIOB AeiICTBUS IOIYyIIPOBOAHUKOBBIX,

1.2|35eKTpOoBaKyyMHBIX H OITO3JICKTPOHHEIX IIPHOOPOB

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |E1.B.ZIB.03

2.1|TpedoBaHus K nMpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

2.1.1|BBenenue B npoduib

2.1.2|Xumus

2.1.3|Baenenue B npoGmib

2.1.4|Xumus

2.2|IMcuunJIMHbI 1 MPAKTHKH, JJIS KOTOPBIX 0CBOEHHE IAHHOW THCHUTIHHBI (MOAYJIsI) HEOOX0MMO KaK
npealIecTByIONee:

2.2.1|®usnveckue OCHOBBI JICKTPOHUKU

2.2.2|®usndeckue OCHOBBI JICKTPOHUKU

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIS)

NK-2.1: Cnocoden Bblﬁl/lpaTl) OCHOBHBbI€ M BCIIOMOI'aTeJbHbIC MATCPHAJIbI 1JI51 H3Ir0TOBJICHUHA n311e.1mi/i

3HaTh:

YMeTb:

Baagers:

IK-2.2: CnocoGeH BbIOMPATH METObI CTAHIAPTHHIX HCNIBITAHUI N0 oNpeaeTeHHI0 PU3NKO-MeXaHNYEeCKHX CBOWCTB 1
TeXHOJIOTHYECKHUX NMoKa3aTeell MaTepuaJioB U TOTOBBIX M3/1eJIHii, CTAHIAPTHbIE METObI HX IPOEKTHPOBAHMNS,
NPOrpeccUBHbIE METOIbI IKCIIYATALMM U3 eI

3HaTb:

YMmern:

Baanern:

IK-2.3: Cnoco0eH BbIOHPATH COCOOBI pean3alui OCHOBHBIX TEXHOJIOTHYECKHX MPOLECCOB, AHAJIMTHYECKHE U YHCTIEeHHbIe
MeTOJbI MPH Pa3padoTKe HX MATEeMAaTHYECKHX MO/IeJIel, METOAbI CTAHAAPTHHIX UCIILITAHUI N0 oNpe/eeHuI0 pu3uKo-
MeXaHMYeCKHX CBOICTB M TEXHOJOTHYECKHUX MOKa3aTeseil MATepHAJIOB M FOTOBBIX H3e/IHii, CTAHAAPTHBIE METOABI HX

NMPOEKTUPOBAHMS, MPOrPEeCCHBHbIE METOAbI IKCIIYATALIMH H31eJIHii

3HaTh:

YMmern:

Baanern:

IIK-1.1: CnocoGen cooupaTh 1 aHAJIU3UPOBATH HCXOAHbIE HH(POPMANMOHHBbIE JaHHbIE JJIsl IPOEeKTHPOBAHMS
TEXHOJOTHYECKHX MPOIeCcCOB U3rOTOBJIEHHSI MPOAYKIUH, CPEACTB U CHCTEM aBTOMATH3AaLMH, KOHTPOJIsI, TEXHOJIOTHY€ECKOI0
OCHALIEHUS], TUATHOCTUKH, HCTILITAHMI{, Y PABJIEHUS NPOIECCAMH, KU3ZHEHHBIM UKJIOM NPOJYKIHH H €€ KaYeCTBOM

3HaTh:

YMeTh:

Baagertn:

IIK-1.3: Cnoco6en yyacTBOBaThH B padoTax mo pacyery ¥ NpOeKTHPOBAHMIO NIPOLECCOB U3TOTOBJIEHUS MPOAYKIMHU U
YKa3aHHBIX CPeICTB M CHCTEM C HCIO0JIb30BAHHEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHii, METO/I0B U CPe/ICTB
NMPOEKTUPOBAHUSA

3HaTh:

YMmern:

Baagertn:

B pe3yabTaTe 0CBOCHMS AMCHUIIJIMHBI 00yYaOLIMiics 10/KeH

3.1|3nare:

3.1.1|- pusmueckue sBiaeHUS U Y3PPEKTHI, ONPEIENAIONINE IPUHIIUI JEHCTBUS OCHOBHBIX MOJIYIPOBOIHUKOBBIX U
OMTORJICKTPOHHBIX IPUOOPOB;

3.1.2|- ¢pu3HyecKuil CMBICT OCHOBHBIX MAapaMETPOB U OCHOBHBIC XapaKTEPUCTHKU YJICKTPUUSCKUX KOHTAKTOB PA3IMYHOTO BUAA B
MOJIYIIPOBOJAHUKOBOM 2JIE€KTPOHHUKE;




3.13
JU3JIEKTPUKIIOIYTIPOBOIHUK;

- (hu3uYecKue IPOLECCHl B CTPYKTYPax ¢ B3aUMOASHCTBYIOIUMHU P-N-NIEPEX0JaMU U B CTPYKTYpax MeTalll-

3.2|YmeTn:

3.2.1

- HAXOJUTh 3HAYEHNUS HIEKTPO(U3UIECKUX TapaMeTPOB OIYIPOBOAHUKOBBIX MATEPHAIOB (KPEMHUS, TePMaHUs, apCEHUA
rajays) B ydeOHOM U CIpaBOYHOH IUTepaType I OLEHKU UX BIUSHUS Ha IapaMeTphl CTPYKTYP;

3.2.2|- u300paxarh CTPYKTYpPHI C Pa3THYHBIMU KOHTAKTHBIMU MIEPEXOIaMHU;

3.2.3|- 9KCIIepUMEHTAIBHO OIPEICIIATh CTATUYCCKUE XapaKTEPUCTUKH H ITaPAaMETPhl PA3IHIHBIX CTPYKTYD;
3.3|Baagern:

3.3.1|- HaBbIKaMK H300paKEHHS TOTYIIPOBOJHUKOBBIX CTPYKTYP C UCIIOIB30BAHUEM 30HHBIX YHEPIeTHYECKUX JHATPAMM,;

3.3.2|- HaBbIKaMU COCTABJICHHS YKBUBAJICHTHBIX CXEM H3Y4aeMBIX CTPYKTYP;

3.3.3|- HaBbIKaMu PabOTHI C TUTIOBBIMH CPEICTBAMU H3MEPEHUH C IIENTbI0 KOMIIEKCHOM OIIEHKH OCHOBHBIX MMapaMeTPOB U

CTAaTHYCCKUX XapaKTCPUCTUK U3YIAC€MBIX CTPYKTYDP.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaunmenoBanue paszenos u TeM /Buj | Cemectp / | YacoB | Komneren- | JIutepatypa | Hute | IIpumeuanue
3aHATHS 3aHaATHA/ Kvnc 100 DaKT.

Pazgen 1.

1.1 dusnYecKre OCHOBBI AJICKTPOHHKH. 3 1 0
/J1ex/

1.2 OnexTpoHHble TpUOOpsl  /JIek/ 3 1 0

1.3 HccnenoBanue xapakTepucTuK p-N 3 0
nepexona /TIp/

14 DNEKTPOHHbBIC BBITIPSAMHUTEIH U 3 1 0
cTabunuzaTopsl /JIex/

15 OnexTpoHHble yeunurenu  /Jlex/ 3 0

1.6 HccnenoBanue XxapaKTepUCTHK 3 2 0
Tpansuctopa /TIp/

1.7 DneKTpoHHbIe TeHepaTopsl /JIek/ 3 0

1.8 DNEKTPOHHBIC YCTPOUCTBA ABTOMATHKH 3 0
U BBIYUCIIUTEIBHOMN TeXHUKH /JIex/

1.9 HccnenoBanue paboThl BRIIPSMUTEIS 3 2 0
Mp/

1.10 cpe /Cp/ 3 166 0

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. KonTpoJibHbIe BOIPOCHI U 3aIaHUS

DN AWK =

. OCHOBBI CBOWCTBA MOIYIPOBOIHHKOB

. Ctabunu3aTopsl HaPsDKEHUS

. ITonympoBO JHUKOBBIE AHOBI

. [Tapamerpuueckue CTaOUIM3ATOPHI

. XapaKTepHCTHKHU HOIYIPOBOIHUKOBBIX IHOIOB

5.2. Tembl NHCEMEHHBIX PadoT

DA W =

. OCHOBBI CBOMCTBA NOITYIPOBOAHUKOB

. CrabunuzaTopsl HaNIPSDKEHUS

. [lonmynpoBoAHNKOBBIE TUOIbI

. ITapameTprueckue cTabHIN3aTOPEI

. XapaKTepUCTHKH TOJIYyIPOBOIHUKOBBIX TUOAOB

5.3. ®oHx OLIEHOYHBIX CPEACTB

5.4. IlepeyeHb BUIOB OIEHOYHBIX CPEACTB

DB W =

. OCHOBBI CBOMCTBA NOITYIPOBOAHUKOB

. Crabunuzaropsl HaNIPsDKEHUS

. [lomynpoBoAHKKOBBIE TUOBI

. lTapameTprueckue cTabHIN3aTOPEI

. XapaKTepUCTHKH TOJIYyIPOBOIHUKOBBIX TUOA0OB

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOLY JISA)

6.1. Pexomenayemas autepatypa




6.3.1 Ilepeyenb mporpaMMHOro odecrnevyeHust

6.3.2 Ilepevyenb nHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE TUCHUIIJIMHBI (MOY JI)

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIIUXCSA 110 OCBOEHHUIO JUCHUTIIMHBI (MOZY JIST)




MuHHCTEpPCTBO HAYKH U BbICIIEro oopasoBanus Pd
degepajibHOE TOCYAAPCTBEHHOE OI0/IKETHOE 00pa30oBaTe/IbHOE YUpPeKICHUe
BbICIIETr0 00pa30oBaHUSA
«3anousipHblil rocygapcrBeHHblil yausepcuret uM. H. M. @egopoBckoro»

®OH/JI ONEHOYHBIX CPEJICTB
10 M CHUIINHE
OCHOBBI YJICKTPOHUKH

YpoBeHb 00pa3oBaHus: 6akanaBpuaT

Kadenpa «21mekTpo3HepreTHKH U aBTOMATHKIN

Pazpabotunk ®OC:
KaHIMJAaT TEXHUYEeCKuX Hayk, [loneHT, [letpoB Anekceit MuxaiinoBuu
[TerpoB Anekceit MuxainoBuu

OrieHOYHBIE MaTEePHUAITHI IO AUCIUILTHHE PACCMOTPEHBI U 000PEHBI Ha 3aceJaHUN
Kadeapsl, MPpoTokoJ Ne OT T.

3aBenyrouuii kapeapoi K.T.H., foueHT A.M. Ilerpos




@DOHJ OIEHOYHBIX CPeACTB MO aucHUIUMHEe OCHOBBI SJEKTPOHUKH ISl TEKYyIIen/
MIPOMEXKYTOUHOM aTTectanuu pazpaboTaH B cooTBeTCTBUU ¢ DenepanibHbIM roCyAapCTBEHHBIM
00pa30BaTe/IbHBIM CTAaHAAPTOM BBICIIETO O0pa30BaHUs IO CIEHUAILHOCTH / HAIPaBICHHIO
noarotoBku 15.03.04 AproMaru3aiius TEXHOJOTHYECKUX MPOIECCOB M MPOU3BOJICTB HA OCHOBE
Paboueit nporpamMmmbl JUCHUIIITUHBI OCHOBBI 3JEKTPOHUKHU, YTBEPKICHHON PEIICHUEM YYEHOTO
coBeTa oT T., [lomoxkenust o popmupoBannu PoHa oreHOUHBIX cpeacTB o auciuminae (POC),
[TonoxeHus 0 MPOBEIEHUU TEKYIIEr0 KOHTPOJsSL YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluu
obyuaronuxcst  3I'Y, TlomoxkeHuss o rocymapcTBeHHOHM wrToroBoi arrectaruu (I'MA)
BBIIMTYCKHUKOB IO 00pa30BaTeNbHBIM IporpaMMaM Bbiciiero oOpazoBanust B 3I'Y mm. H.M.
De10pOBCKOTO.

1. Ilepeyenb MJIAHMPYeMBbIX pe3yJIbTATOB O0y4YeHHs] MO JMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJIbTATAMH 00pPa30BaTeIbHOM NPOrpaMMbl

Tabnuma 1. KomnereHuy 1 MHIUKATOPBI UX JOCTHIKEHUS

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHLIM I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA

[IK-1 Cnocobnocts  cobupats  u|lIK-1.1 Cnoocoben cobupath U  aHATU3UPOBATH

AHAJIM3UPOBATH HCXOAHBIC|UCXOJHBIC I/IH(i)OpMaHI/IOHHBIe JaHHBIC JJIA
PIH(l)OpMaI_II/IOHHBIe JaHHBIC JJA|IIPOCKTUPOBAHUA TCEXHOJIOI'MYCCKUX IIpoueccCcoB
IMPOCKTUPOBAHUA TCXHOJIOTHYCCKHUX [U3TOTOBJICHUA IMPOAYKIINH, CpCaAcCTB u CUCTEM
nponeccoB HM3TOTOBJICHUA NPOAYKIHH,lABTOMATHU3AlIUU, KOHTPOJIA, TCXHOJIOIN4YCCKOI' 0
CpeacTB MW CHUCTEM aBTOMATHU3alWH,|OCHAICHUA, OUArHOCTUKHU, I/ICHI)ITaHI/If/'I, YIIpaBJICHUA
KOHTPOJIA, TCXHOJIOTUYCCKOTO|IIpoeCCaM, KU3HCHHBIM HHUKIIOM IIPOAYKIMU U €€

OCHAIIIECHUS, TUAarHOCTHUKHU, WCITBITAHUM,|KkauecTBOM
YIPaABIECHUS MTPOLIECCAMH, KU3HEHHBIM
IUKJIOM TPOAYKIIMA M €€ KaueCTBOM;
y4acTBOBaTh B paboTax IO pacyery u
MPOEKTUPOBAHUIO MPOLECCOB
M3TOTOBJICHUS MPOIYKIIMU U YKa3aHHBIX
CpPEACTB M CHUCTEM C HCHOJIb30BAHUEM
COBPEMEHHBIX MHGOPMAITMOHHBIX
TEXHOJIOTHI, METOAOB U  CPEICTB

IINOCKTINORAHIICT




[IK-1 CnocobHOCTh  coOupath |
AHAJIM3UPOBATH HUCXOOHBbIC
UH(POPMAIIMOHHBIE JTAHHBIC IE
MMPOCKTUPOBAHUA TEXHOJIOTNYCCKUX

MIPOLIECCOB M3TOTOBJIEHUS NPOAYKIIUH,
CpPEICTB W CHCTEM aBTOMAaTH3alluH,
KOHTpOJIS, TEXHOJIOTMYECKOT 0
OCHAIIICHMS], TUATHOCTUKU, WCIIBITAaHUMH,
YIPABJICHUS MPOLECCAMU, >KU3HEHHBIM
[UKJIOM TPOJIYKLUHUU U €€ KaueCTBOM;
y4acTBOBaTh B paboTax IO pacyery u
MIPOCKTUPOBAHUIO MPOLECCOB
W3TOTOBJICHHS MMPOAYKLIMH U YKa3aHHBIX
CPEICTB U CHCTEM C HCIIOJIb30BAHHEM

I1K-1.3 CnocoGeHn yuacTBOBaTh B paboTax Mo pacueTy
U TNPOCKTHUPOBAHUIO  TMPOIECCOB  HM3TOTOBIICHUS
NPOAYKIIMM M YKa3aHHBIX CPEACTB U CHCTEM C
HCIIOJIb30BAHUEM  COBPCMCHHBIX I/IH(l)OpMaI_II/IOHHBIX
TEXHOJIOTUI, METOJIOB U CPEJICTB IPOCKTHPOBAHUS

COBpPEMEHHBIX UH(GOPMAITMOHHBIX

TEXHOJIOTHI, METOAOB U  CPEICTB

IINOACKTIANORAIIIAGD

[1K-2 CrnocoGHOCTh BeiOMpaTh|[IK-2.1  Cmocoben  BbIOMpaTh  OCHOBHBIE U
OCHOBHBIE u BCIIOMOTaTeNbHbIE|BCIIOMOTaTeIbHbBIE MaTepUaabl ISl U3TOTOBJICHUS
MaTepUaJIbl JIJI1 U3TOTOBJIEHUS U3IEIINM,|N31eInid

CIoco0bI peanuzanuu OCHOBHBIX

TEXHOJOTUICCKIX MIPOIIECCOB,

AQHAJIUTUYECKUE U YHUCIICHHBIE METOJbI
npu pa3paboTKe HMX MaTeMaTHYECKUX

MoJeeH, METOIBI CTaHIapTHBIX
WCTIBITAHUI o OITPENICIICHUIO
(bU3UKO-MEXaHUYECKUX  CBOWCTB U
TEXHOJIOTHYCCKHX IMOKa3aTeseH
MaTepuajioB M TOTOBBIX  HW3JENUH,
CTaHI[apTHBIG METOAbI nux
MIPOEKTUPOBAHMS, MIPOTPECCUBHBIE

MCTO/bI OKCILITyaTallun H3I[€J'IPII>1

[1K-2.2 CnocobeH BbBIOMpaTh METOJbl CTaHJAPTHBIX
UCTIBITAHUN TIO0 ONPEACTCHUIO (PU3UKO-MEXaHUIECKUX
CBOWCTB M TEXHOJIOIMYECKHX TOKa3aTesell MaTepuasoB
M TOTOBBIX W3JIENWH, CTaHIAPTHBIE METOAbl HUX
IPOEKTHUPOBAHUS, pOTrpeCcCUBHBIC METO/bI
AKCIUTyaTalluy U3JIeTTAN




[1K-2 Cnoco6HOCTh BBIOMpATh
OCHOBHBIC n BCIIOMOI'aTCJIbHBIC
MaTepHabl Uil U3TOTOBIICHUS U3ICIIHIA,
CIocoObI peanu3anuu OCHOBHBIX
TEXHOJIOTUIECKUX MIPOIIECCOB,
AHAJIIUTUYCCKUEC U YHNCICHHBIC MCETOIbI
npu pa3paboTKe HMX MaTeMaTHYECKHX

MOJeIIeH, METO/IbI CTaHIapTHBIX
UCIIBITAaHUI 1o ONIPEACIICHUIO
(U3UKO-MEXaHUYECKUX  CBOWCTB U
TEXHOJOTUYECKUX roKas3aTeseu
MaTepUAIOB W  TOTOBBIX  W3JIEIIH,
CTaHJIapTHbIE METO/IbI ux
MIPOEKTUPOBAHUA, MPOTPECCUBHBIE

METONEI AECTITVATATTUU UR T TN

[IK-2.3 Crnocoben BwIOMpaTh CHOCOOBI peanH3aluu
OCHOBHEIX TEXHOJIOTHYECCKUX MPOIIECCOB,
AHATMTUYECKUE W YMCIICHHBIC METOJIbI IIPU pa3paboTKe
WX MaTeMaTH4YeCKUX MOJEJICH, METO/Abl CTaHAAPTHBIX
WCIIBITAHUN TIO ONPEACIICHUIO (U3HKO-MEXaHHUECKHUX
CBOWCTB M TEXHOJOTMYECKUX MOKA3aTeNe MaTEPUaIoB
U TOTOBBIX W3JCJIHIA, CTAHIAPTHBIE METOJbl HX
MIPOEKTUPOBAHMUS, MIPOTPECCUBHBIC METObI
SKCIUTyaTaluy U31eJIUi

Tabnuma 2. ITacnopt ¢oH/1a OLIECHOYHBIX CPEJICTB

Kox OueHoYHBIE CpeNICTBA OreHOYHBIE CPENCTBA
pesynbTata TEKyIIEH aTTeCTalluH MIPOMEXYTOYHOH aTTEeCTAINH
KonTponupyemsle paznenst
Nen/n (TeMBI) MCILHUIITHHEL 0Oyueis 1o HaumenoBanu HanmMeHnoBanu
JUCLUIIINHE/ ®opma ®opma
MO0 © ¢
3 cemecTp

2. TunoBble KOHTPOJIbHBbIE 3aJaHUSl WJIM HWHbIE MaTepHAJIbl, HeOOXOAUMBIE JIsl
OLCHKM 3HAHWIi, YMEHUI, HABBIKOB M (WJIH) ONbITA JAeATEIbHOCTH, XapaKTepu3ywuue
npouecc GopMUPOBAHUSI KOMIIETEHIIUI B X0/1¢ 0CBOEHHS 00pa30BaTe/IbHOI MPOrpaMMBbI.

2.1. 3aganus 1Jis1 TEKYIIEro KOHTPOJIsSl yCIeBAeMOCTH
1. OcHOBBI CBOICTBA MOTYITPOBOIHIKOB

2. Ctabmimu3aTopbl HaNPSHKEHUS
3. [TonynpoBOAHUKOBBIE TNO/IbI

4. ITapameTrpuueckue cTabuIM3aTOPhI
5. XapaKTepUCTUKHU MOJIYIPOBOAHUKOBBIX JTHOJIOB

2.2. 3aganusi 1Jis IPOMEKYTOYHOM aTTecTalluu

2.2.1. KoHTpOJIbHBIE BOMPOCHI K IK3aMeHY(3a4eTy)
1. OcHOBBI CBOICTBA MOTYITPOBOTHIKOB

2. CTabmm3aTopsl HaIPSHKSHHS
3. [TosrynpoBOAHUKOBBIE TUO IBI

4. ITapameTrpuueckue cTabuIM3aTOPhI
5. XapaKTepuCTUKHU MOIYPOBOAHUKOBBIX JTHOJIOB

2.2.2. TunoBbIe JK3aMeHAIMOHHDIE 321291

2.2.3. Tembl/3a1aHUsI KYPCOBBIX IPOEKTOB/KYPCOBBLIX padoT
1. OcHOBBI CBOICTBA MOJIYIPOBOJHUKOB

2. CTabmim3aTopbl HaPSHKEHUS
3. [TosryrpoBOAHUKOBBIE TUOTBI

4. TTapaMeTpuueckue CTaduIH3aTOPhI
5. XapakTepuCTUKH TOJIYITPOBOTHUKOBBIX THOIOB




