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PABOYAA NMPOIMrPAMMA ONCUNTTVHDbI
SNNIEKTPOHHbIE N MNKPOJ3J/IEKTPOHHDbIE NMPUBOPDLI

HanpasneHwue/cneuyanbHOCTb 11.03.01 PaguoTexHuka, 24.03.03 bannuctmka v ruapoaspoavHamMmmnka,
NoAroTOBKU 27.03.04 YnpasneHve B TEXHUYECKMX cuctemax, 27.03.01 CtaHgapTmusaums v
meTponorus, 27.03.02 ¥ npaeneHue kayectsoM, 15.03.06 MexaTpoHuKa 1
poO60TOTEXHUKA

Cneumnanusauus/npoduns/nporpamma  PaamosneKTpoHHble CUCTeMbI, JMHaMMKa MofeTa U yrpaBfieHne ABUKEHNEM
MOArOTOBKM PaKeT 1 KOCMUYeCKMX annapaToB, ABTOHOMHbIE MH(OPMALMOHHbIE U
ynpaenstowye cuctembl, CTaHAapTU3aLWS, YNpaBieHUe KauyecTBOM W
METPO/IOrus, YNpaB/eHne KauecTBoM, MexaTpoHuKa

YpoBeHb BbICLLEr0 06pa3oBaHus Bakanaspuar
dopma 06yyeHuns OuHas
daKynbTeT W VIHhopMaLMOHHBIX 1 YNPaBAsKLLMX cucTem, A PakeTHO-KOCMUYECKOIA

TEXHUKU, E OpyXue U cUCTeMbI BOOPYXKeHWsl, O ECTEeCTBEHHOHAYUHBII,
P MexayHapoAHOro NPOMBbILLJIEHHOTO MEHEKMEHTA M KOMMYHUKaLUK

Bbinyckarowas kagegpa N4 PAONOSNEKTPOHHBIE CUCTEMBbBI YTIPABEHNA, A5
ONHAMUKA N YTMIPABEHWE MOJETOM NIETATE/IbHbIX
AMMNAPATOB, E6 ABTOHOMHbIE NH®OPMALIMIOHHBIE N
YMNPABNAOWNE CUCTEMbI, 02 MHXXUHUPUHT U
MEHEI>XMEHT KAYUECTBA, P1 MEHEO)XMEHT OPIrAHN3ALIA, 18
CUCTEMBbI MPBOAOB, MEXATPOHNKA N1 POBOTOTEXHNKA

Kadheapa-paspaboTunk paboyeri M4 PAONOINNEKTPOHHBLIE CUCTEMbI YTMPABJIEHAA
nporpaMmbil

YACHI (no HanMuunio BUAOB 3aHATWIA)
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JINCT COIrMACOBAHUA

PABEOYAA NMPOr’PAMMA COCTABJIEHA B COOTBETCTBWW C TPEBOBAHNAMKN ®EAEPA/IBHOIO
FOCYOAPCTBEHHOIO OBPA3OBATE/IbHOIO CTAHOAPTA BbICLLETO OBEPA3OBAHUA (®FOC BO)

11.03.01 PagnoTtexHunka
24.03.03 bannucTtmka n ruapoaspogHaMmmka
27.03.04 YnpaBneHue B TeEXHUYECKUX CUCTEMAX
27.03.01 CraHgapTm3aLms n MeTposorus
27.03.02 ¥npasneHne KayecTBOM
15.03.06 MexaTpoHUKa 1 pO60TOTEXHUKA

rog Habopa rpynnbl: 2021

MporpaMmMy cOCTaBW:

Kadeapa N4 PAONOSTIEKTPOHHBIE CUCTEMbI YTPABJTIEHNA
CoTHuKoBa HaTasibq BUKTOPOBHA, K.T.H., OLEHT

Mporpamma paccMoTpeHa
Ha 3acefjaHnK Kadeapbl-pa3paboTurika
paboueii nporpammel N4 PAONOINIEKTPOHHBLIE CUCTEMbI YTPABJIEHAA

3aBeaytowmii kadeapoin Ctpaxos C.1O., A.T.H., npod.

MporpavMma paccMoTpeHa
Ha 3acefjaHn BbIMyCKaOLLMX Kadeap

N4 PAOJNOSNEKTPOHHBLIE CNCTEMBbI YTPABJIEHNA

3asegytowmii kaeapoit Ctpaxos C.HO., 4.T.H., npod.

A5 IMHAMWKA U YTIPABJIEHVE NMOJIETOM JIETATEJIbHbIX ATNTMAPATOB

3aBsegytowuii kadeapoit TonneruH O.A., A4.T.H., npod.

E6 ABTOHOMHbIE MH®POPMALIMMIOHHBIE N YMPABAAKOLWWME CUCTEMBbI

3aBegytowin Kadeapoit EropeHkoB J1.C., K.T.H., CHC

02 NHXWHWUPVHI U MEHEIDKMEHT KAYECTBA

3aBegytouuii kadeapoin Mapkos A.B., A.T.H., npod.

P1 MEHEIDKMEHT OPIrAHN3ALIA

3aBegytowmii Kapeapoii LLimatko A.4., A4.3.H., npod.

"8 CUCTEMBbI NMPNBOJOB, MEXATPOHUKA 1 POBOTOTEXHVKA

3asenyrowmii kadeapoin Ctaxxkos C.M., A.T.H., Npod.



PABOYAA ITPOTPAMMA JTUCIWIT/IMHBI
/IEKTPOHHBIE U MUKPOJ/IEKTPOHHBIE [TPMEOPBI

Pa3gens pabodei nporpamMmsl

1. HEJIM OCBOEHMS JUCLINITTNHE]

2. MECTO JMCLHHUIVIMHBI B CTPYKTYPE QOII BO

3. CTPYKTYPA 1 COOEPXAHUE JUCIHATIIIMHEI

4. ®OPMEBI KOHTPO/IA OCBOEHWA JNCHATIJIMHBL

5. YYEBHO-METOJIMYECKOE 1 MTHPOPMALMOHHOE OBECTIEUEHWUE JUCHATIINHEI
6. MATEPUATIBHO-TEXHUYECKOE OBECTIEUEHWE AUCHOWUTTIVHDI

IIpunoxenuns k paGouer nporpamme JNCIUIUIAHBI

[Tpunoxenue 1. AHroTauus pabouel IporpamMmel

[Mpunoxenue 2. TexHonoruy ¥ Hopmbl 0OyUeHHs

[Tpunoxkenvie 3. OLieHOUHbIE CPEJCTBA U METOAHKH WX PHMEeHEeHHs
Tipunoxxenue 4. JINCT U3MeHeHUH, BHOCHMBIX B pabouyio rporpammy



1. IEJT OCBOEHUS AVICHIUTITAHBI

Llennto 0CBOEHMS JUCLIMIIHHEL ABASATCSA GOPMHPOBAHKE C/IEAYIOMMX KOMITeTeHIMMH:

24.03.03 YK-1 — C€rocobHOCTE 0CYLIecTBAATD TOMCK, KPUTHUECKUH AHANM3 U CHHTe3 HHbOPMAIMH, TIPHMEHATh CUCTEMHbI
(A5) mopxon AN pELIEHUS TIOCTABICHHBIX 33434

11.03.01§OHK-2 — CrOCOBHOCTE CaMOCTUATENEHO TNPOBOAWNTL IKCTIEPUMEHTA/ILHBIE HCCIef0BAHMS W MCIIOAbL30BaTh
(M14) ocHostible nipuembl 00paloTKK W MpesCTaBIeHNs MOTyUeHHBIX JaHHBIX

11.03.01 OIK-3 — CrocofHOCTL TIPHMEHSITE MeTO/bl MOMCKa, XpaHeHHs, 00paGOTKH, aHa/iM3a M TIPEACTABNEHUS B
('I/I 4') TpebyemoM Qopmare HMHPOPMALIMK W3 Da3/MUHBIX MCTOYHHKOB M 633 AaHHBIX, COBMIOAAA NPy 3TOM OCHOBHbIE
TpeboBaHus WH(OpMalMOHHOH 6e3011acHOCTH

27.03.02TICK-1.1 — crroco6HOCTE 0CYLIeCTBAATL MOHUTOPHHT ¥ BAAETh METOAAMH IIPUHSTUS YIIPABIeHYeCKUX pellleHHi
(P1) iB o6nacTy yAYULIEHYS KAUeCTRBA NPORYKLWY (Y CAyT)

HCK-1.1 — cnocobHoCT, BLMOMHATE BRIGOD MepPBHUHBIX AaTUMKOB U 3JIEMEHTOB HM3MEDHTE/LHOW CHCTEMB],

27.03.01 KoMNBIOTEPHBIX  TIPOTPAMM  J/I  MOJIE/TPOBAHHSI HM3MEPHTE/LHBIX [IPOLECCOB, pa3paaThiBaTe M BHEJPATDH

(O2) |cneumanbHele cpeAcTBa M3MepeHHH [/ 06ecrieueHHs TOYHBIX M3MEpEHHH TIpH ONpeAesIeHHH JeNCTBUTE/LHBIX
3HAUEeHWI! KOHTPOJTUPYEMBIX [TapaMeTpoB

27.03.04IICK-1.3 — cnocofHoCTe pa3spaBarbiBaTh  WH(GOPMALMOHHO-MIMEPUTE/IRHBIE  KOMIIOHEHTH!  ABTOHOMHBIX
(E6) MHOODPMALMOHHBIX M YIIPABMAIOIMX CHCTEM

15.03.061ICK-1.5 — criocoGHOCTS NPOEKTUPOBATE, TIPOrPAMMHPOBATh, OT/IAKMBATL ¥ HACTPAHBATEL SMEKTPOHHLIE G/I0KA U
(U8) mMuKporporeccopHbie CUCTEMBI YHIPABNEHHMA MEXaTPOHHBLIMH U POOOTOTEXHUUYECKUMH CHCTEMaMU

DOPMHPOBAHNIO KOMITETEHLINH CIIYXKUT [JOCTHXXeHHe C/IeAYIOIHX Pe3y/ILTaToB 00pa3oBaHust:
VK-1 (24.03.03, A5)

3HAHUS:

(pM3UUeCKHe MpOoLeCChl, KOHCTPYKLHMH, MPUHUWI AeHCTBUS, XapaKTepUCTHKH U rapameTpbl npubopoB pasiudHoro
Ha3Ha4eHHs U MUKPOJTEKTPOHHLIX YCTPOHCTE;

MaTepHanbl 57eKTPOHHOH TeXHMKH M WX J/eKTpoQu3udeckue CBOHCTBA; XapaKTEPUCTUKU pP-N  Tepexoda;
TIO/TyTIPOBOAHUKOBEIE THOABI, OMIIONApHBIE M TI0/1eBble TPAH3WUCTOPhI; (JOTOINEKTpUUECKHE W M3AyvarenbHbie Npubopby;
XapaKTepUCTHKH, MapaMeTpsl M MOJe/MH TIO/YIIPOBOJHUKOBRIX TPHOOPOB; 3MeMEHTHI WHTerpambHRIX cxeM; DasoBbie
JIOTHYeCKHe 371eMeHThI Ha OCHOBE OUIONAPHLIX U IMO/EBBIX TPAH3UCTOPOR; 3arOMHHAIOLIME TOTUUECKHE 3/IEMEeHTbI; OCHOBBI
GYHKIMORA/IBHOH 37IEKTPOHWKH;

MOHUMAHHWE COBPEMEHHBIX TeXHOIOTHI H3TOTOBJIEHUS 3718KTDOHHBIX NPHOOPOB;

YMeHUS:

yMEHHe aHaM3KPOBaTh PaboTy CXeM, CozepXKallMX [MOTYIIPOBOAHHUKOBEIE 3/IEKTPOKHbIE NPUBOPEL;

OCBOEHHE OCHOBHBIX XapaKTePHCTHK MOJYIIPOBOJHHKOBLIX 3/1eKTPOHHBIX IpHGOpOB;

HaBbIKU:

- OTIpefie/leH’e OCHOBHBIX XaDaKTepPHCTHK 3JIeKTPOHHBIX TPHOODOB;

- MCC/IEOBAHUE PA3/TMUHLIX CXeM BK/IFOUEHUs! 3/IEKTPOHHBIX IIPUOOPOER;

- pabora c MakeTHbIMH yCTAHOBKAMH, BK/IIOYAIOLLMMH 3/IeKTPOHHBIE TPUGOpsI;

- MoZienpoBatie paboThl CXeM C 37eKTPoHHbIME npubopamu B CATIP.

OIIK-2 (11.03.01, H4)

3HAHUA:

Gbu3nyecKite NPOLECChl, KOHCTPYKLMY, TIPHHLMN AeHCTBHS, XapakTepUCTHKM ¥ mapaMeTphl NPHOOPOB pas/M4HOTo
Ha3HaueHHUsI © MUKDO3INEKTPOHHBIX YCTPOUCTE;

YMeHus:

OCBOEHHE OCHOBHDIX XKaPAKTEPVCTHK NMOTYIIPOBOAHUKOBBIX 371eKTPOHHBIX MPHGODOB;

HaBbIKU:

UCCTIe0BAHKE PA3IHUHBIX CXeM BKJ/IHOUEHHSA 3/IeKTPOHHBIX TTPHO0POB.

OIIK-3 (11.03.01, 114)

SHQHUA:

MaTepHasbl  9/EKTPOHHOM TeXHMKH U WX /1eKTPoQH3Wyeckue CBOHCTBA, XapakTePHCTMKM D-N  Tepexo/a;
TI0/lyTIPOBOAHHUKOBbLIE [JMO/BI, OMIOMSIPHbIE ¥ TIO/IEBbIE TPAH3UCTODHI; (POTO3/IEKTPUYECKHE M H3/ydaTesbHble MpHOODEL;
XaPaKTEePUCTHKH, NAPAMETPbl H MOJE/IH TIO/IyNPOBOSHHKOBLIX TIPHOOPOB; 3/1€MEHTHl MHTErpabHeIX cxeM; Ba3osble
JIOTUYEeCKe 3/1eMEHThI Ha OCHOBe OMIOJAPHBIX M TI0JIEBbIX TPAH3HCTODOB; 3aITOMHUHANOIUME JIOTHUECKHE 3/IeMEHTBI; 0CHOBEI
(yHKUHOHATBEHOMN 3/1eKTPOHHKY;

TIOHMMaHHEe COBPEMEHHBIX TEXHOJIOTHI M3r0TOB/IEHUS IMEKTPOHHLIX PRGopoR;

YMeHUA:

yMeHHe aHATM3KUPOBaTE PaGoTy CXeM, COAEPIKALIMX [0/ TPOBOAHMKOBEIE 3/1eKTPOHHBIE IIPHOODL;

OCBOEHHE OCHOBHBIX XAPAKTEPHUCTHK TTOJIYTIPOBOHMKOBBIX MIEKTPOHHBLIX IpOOpOB;

HABbIKU:

- OTIPeeIEHHE OCHOBHBIX XapPaKTEPUCTHK WIEKTPOHHLIX 11prbopos;

- HCC/IRLOBAHME PA3/IMUHBIX CXeM BKIIOUEHHS 3JIEKTPOHHEIX IIpuGopoB;

- paboTa C MakeTHBIMH YCTAHOBKAMH, BKJTIOUAIOIIHMH 3/1eKTPOHREIe IPUBOPEI;

- MOZienIMpoBaHye paboThbl CcxeM C 3neKTpoHHbIMH rprbopamu B CATIP.

IICK-1.1 (27.03.02, P1)

3HAHUS

(PH3MUYECKVe MPOUECCh], KOHCTPYKLMH, NPHHLMI AeHCTBHS, XapakTepUCTUKW U TIapameTpsl MpUBOpoB pasiMuHOro
Ha3HaueHHst ¥ MMKPOYTEKTPOHHBIX YCTPOMCTB;
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MaTepuabl 3MEeKTPOHHOW TeXHHWKM M WX 3/eKTpodHMsiueckue CBOHCTRa; XapakTepUCTHKH D-N  MEPexofa;
TIONYNIPOBO/IHIKOBBIE JHOAbI, OMIIONADHBIE W TONEBBIE TPAHIUCTODRI; (OTO3/IEKTPUUECKHE ¥ W3/yuaTelbHble TPHOOpSI;
XapaKTEPHCTHKH, TapamMeTpsl M MOJEIH TIO/MYTIPOBOJAHHKOBEIX TPUOOPOB; 3MEMEHTHl MHTETPALHBIX CXeM; 0a3oBbie
JIOTHYECKHE 3/IEMEHTEI Ha 0CHOBE OWTONAPHBIX U TIONEBLIX TPAH3HCTOPOB; 3aIMOMHHAIOLIME JIOTMUECKHEe 1eMEeHTHI; OCHOBbI
GYHKUMOHAMBLHO’ YMeKTPOHUKY;

MOHHMaHHe COBPEMEHHBIX TeXHOMOTHEI H3rOTOB/IEHHSA 3/1EKTPOHHBIX PUbopos;

YMEHUA:

YMeHHe aHaIM3MPOBaTh paloTy CXeM, COLePXKalMX MOy IPOBOAHAKOBLIE /IEKTPOHHBIE MPUGODLL;
OCBOEHUE OCHOBHLIX XapaKTePHCTHK I10/IyIPOBOAHHUKOBLIX 3/IeKTPOHHBIX [1IPUGOPOB;;

HABbIKU:

- ompe/ie/IeHHe OCHOBHBIX XaPAKTEPUCTHK 3/IEKTPOHHbBIX PUGOPOB;

- MCCNIeJ0BaHKE PA3/IMUHEIX CXeM BK/IIOUEHUS 3/IEKTPOHHBIX TpUOOpOB;

- pab0Ta C MaKeTHBIMH Y CTAHOBKAMH, BK/IFOYAIOLUMMY 3/1eKTPOHHBIE TPHUBOPB;

- MOfle/TMpOBaHye paboThl CXeM C 31eKTPOHHbIMK r1prbopamu 8 CATIP.,
IICK-1.1 (27.03.01, O2)

3HQHUS:

(u3nyeCcKre NpOLeCChl, KOHCTPYKUMH, TIPHHUMI AeHCTBUs, XaDAKTEPUCTHKY U TapameTps! NipubopoB pa3fMyHOrc
Ha3HAYeHHs ¥ MHKDO3/IEKTPOHHBIX YCTPOMCTR;

MaTepuanbi 3AeKTPOHHONW TeXHWKM M WX 37eKTpodusuueckue CBOHCTBA; XapaKTEPUCTHKM p-NI  TEPEXOAa;
TIO/IYNIPOBOJHMKOBRIE HOABI, OHIIONApHBIE M TI0/IEBBIE TPAH3UCTOPHL, (OTOIEKTPUUECKHE W M3/IYUATE/LHEBe Npubopss;
XapaKTEPUCTUKM, TIApDAMETPBI U MOJe/H TOYNPOBOJHHKOBRIX [TPUOOPOB; 3/IeMEHTL! MHTeTpaibHbiX CXeM; 0a3oBble
JIOTHYeCKHe 3/IEMEHTb! Ha QCHOBE GUITOISPHLIX W TIONEBBIX TPAH3NUCTOPOB; 3aNOMHHAIOLIHE IOTHUECKHE /IEMEHTh]; OCHOBBI
GYHKIMOHANLHOR 1EKTPOHMKY;

TTOHMMaHHE COBDPEMEHHBIX TeXHOJIOTHH H3r0TOB/IEHHS 3/IeKTPOHHBIX NMPHOODOB;

YMeHus:

yMeHUe aHaMM3UpoBaThk paboTy CXeM, COfeprKalX NOIYTIPOBOAHUKOBbIE 3IeKTPOHHLIE TIPHOODEI;

OCBOGHHE OCHOBHBIX XapaKTePHCTHK MOJIYNIPOBOIHUKOBBIX 37IEKTPOHHBIX MPHG0pPOB;

HaebIKuU:

- orpeje/ieHue OCHOBHbBIX XapaKTePUCTHK 3/IeKTPOHHBIX NPUO0pPOE;

- MCCIIeJOBAHYE Pa3/IMUYHBIX CXeM BKITHOUeHHS 3/IeKTPOHHBIX NPrBopoB;

- paboTa € MaKeTHBIMH YCTAHOBKaMH, BK/TFOUAFOILIMMU 3/71eKTPOHHLIE TTPHBOPEI;

- MOZeTMupoBaHue paboThl CXeM C 3/IeKTpoHHbIMU TIpHbBopamu B CATTP;.

IICK-1.3 (27.03.04, E6)

3HAHUSL:

(H3MYeCKHe NPOLIeCCh], KOHCTPYKLMH, NMPHHLMIT AeHCTBHA, XapaKTepHCTUKM W TiapaMerpsl MpHOOPOB pasmuHOro
HasHaYeHHst H MUKDO3/IeKTPOHHBIX YCTPOHCTB;

MaTepHasibl SMEKTPOHHOH TeXHWKM H HX 37eKTpoQH3MveckHe CBOMCTBA; XapaKTeDPUCTHKH D-N  IIepexoAa;
TIO/TyNPOBOAHUKOBBIE JHOZbI, OHIIONAPHBIE W TIO/IEBble TPAH3UCTOPs!; (JOTOI/MEKTPUUECKHE W W3/ydarenbHbie Npubopsl;
XapaKkTepUCTHKM, TMapaMeTpbl M MOJENH TO/YTIPOBOAHMKOBLIX IPHOOpPOB; 37MeMeHTbI HMHTerpa/bHbIX cxeM; 0a3oBble
nOrHYecKre 37eMeHThl Ha 0CHOBe OUIO/IPHBIX U T0JIEBLIX TPaH3UCTOPOB; 3alIOMMHAIOLIHe JIOTHUYECKHE 3/IeMEHTBI; OCHOBBI
$yHKIMOHANBHON 3/IEKTPOHMKY;

IMOHHMaHHe COBPEMEHHBIX TEXHOJIOTH M3rOTOB/IEHHS 3/IeKTPOHHBIX IPUGOPOB;

YMeHus:

yMEHHE aHaJM3UPOBaTE paboTy cxeM, CogepialLHX MOy TPOBOJHUKOBBIE 3/IEKTPOHHBIE IPHOOPLY;

OCBOEHHE QCHOBHBIX XapAKTEPHCTHK I10/yIIPOBOAHHMKOBBIX 3/71eKTPOHHBIX MPUO0DPOB;

HABbIKU:

- onpejesieHe 0CHOBHbIX XAPaKTePHCTHK 3/IeKTPOHHbIX NPHBOpOB;

- UCCJIe/IOBAHME Pa3/IMIHBIX CXeM BK/IIOUEHHA 3/IeKTPOHHBIX PpHO0DOB;

- paoTa C MakeTHLIMH yCTAHOBKAMH, BK/TIIOUAOLLIMMH 3/1eKTPOHHBIE TIPUOOPEI;

- MOZEe/IMPOBaHKEe paboThl CXeM C 371eKTPOHHbLIMM Npubopamu B8 CAITP;.

IICK-1.5 (15.03.06, 8}

JHAHUA:

du3MUeckye MPOLIECChl, KOHCTPYKUMH, NMPUHLMI JIeHiCTBUSA, XapaKTepUCTHKH W TapaMeTpsbi NpUOOPOB Pa3nHniHOTo
Ha3HaueHHst U MUKPO3/TEKTPOHHBIX YCTPORCTB;

Marepuanbl  JMeKTPOHHOW TeXHHKM H MX 3/71eKTPOQH3MYeCKHe CBOICTBA; XapaKTePHUCTHKM DP-N MePeXofa;
MONYTPOBOAHHKOBBIE [WOZL], OUITONSpHBIE W TO/IEBbIE TPAH3UCTOPBI; (OTONEKTPUUECKHE U U3NyuaTe/sHbie MPUGOPEY;
XAPAKTePHCTHKH, NapaMeTpbl M MOZed [MOMYNPOBOAHUKOBEIX TIPUGOPOB; 3/leMEHThI MHTerpansHLIX CxeM; 06azoBble
NOTHYECKUE 3IMIeMEHTHI Ha OCHOBE OWNO/APHBIX W TIONEBBIX TPaH3WCTOPOB; 3allOMHHAIOLIHE /IOTHUECKHE 3JIEMEHThI; OCHOBBI
(PyHKLMOHANBHOH 3/1eKTPOHHKH;

TMOHAMAHHE COBPEMEeHHBIX TeXHO/IOT I H3TOTOBMEHNUS 3/IEKTPOHHLIX TPUOODOR;;

YMeHus:

yMeHHe aHAIM3KPOBAThL PaboTy CXeM, CoZlepXKallX IOIYIPOBOAHHUKOBLIE 3IEKTPOHHEIE [TPHOODEL;

0CBOEHHE OCHOBHBIX XapaKTeDHCTHK HO/IyPOBOJHHUKOBBIX 371EKTPOHHBIX NPUOOPOB;

HA@bIKU:

- oTIpe/ieNieHre OCHOBHBIX XapaKkTePyCTHK 3IEKTPOHHBIX NPHOODOB;

- UCC/Ie{0BAHME PA3/IHUHBIX CXeM BKJIFOUEHHA /IEKTPOHHBIX TIpHO0DOB;

- paboTa C MAKeTHBIMH YCTAHOBKaMH, BK/IIOUYAIOLHMH 3/1eKTPOHHBIE TIPUO0pHI;

- MOZieNTMpoBaHue PabOThI CXeM C 3MeKTPoRHbMY nipubopamut B CATTP.



2. MECTO AUCIIAIUINHBL B CTPYKTYPE OOI1 BO

Juawnmuna ATEKTPOHHBBIE 1 MUKPOJIEKTPOHHBIE IIPUEOPHI asnsercss AUCLHUIIAHON
oba3arepHOl yacTu 6710Ka 1 nporpamMme! OATOTOBKH M0 Hanpae/eHuto 11.03.01 Paduomexnuka v BapuaTHBHOIM 4acTH
o BeiGopy cTyAeHTa 6710Ka 1 NMPOrpaMMbI TOATOTOBKH 0 Harpas/eHuAM: 24.03.03 Ba/yMCTHRA Y THAPOA3POAUHAMMKAE,
27.03.04 Ynpasnenye B TeXHHUECKHUX CHCTeMax, 27.03.01 Cranpaprvzauys i MeTponorus, 27.03.02 YripassieHie KaueCTBOM,
15.03.06 MexaTpoHHKa ¥ POOGOTOTEXHUKA,

Cojiep>xanye AYCLMIUIMHDI ABASRTCA JOTHUECKUM NIPoAo/KeHneM guctinymii: @U3HKA.

Cogepxanvie AWCLMTUIMHBI ABNAETCS OCHOBOH J/Isi OCBOEHUS Aucynruiii: CXEMOTEXHUKA AHAJIOTOBBIX
NMEKTPOHHBIX YCTPOMCTB, MUKPOIIPOLIECCOPHBIE YCTPOUCTBA.

ITpeasapHTe/bHbIE KOMITETEHLIMH, CHOPMHPOBAHHbIE Y 06yUarOLIerocs A0 Haua/a H3yYeHHs AUCUMTUTUHEL

* QIIK-1 — CnocobeH HCIoib30BaTh M0/I0KEHNS, 3aKOHBI U METOAbI €CTEeCTBEHHBIX HayK ¥ MaTeMaTVKH AJIA PeLleHHs
3afiav UHXKeHepHOH /1efTeNbHOCTH

¢ OIIK-2 — Cnocofer caMoCTOATeNbHO TTPOBOANTL IKCHePHUMEHTaNbHBIE HCC/IeJOBaHHA U HCTI0/Tb30BaTh OCHOBHEIE
nipueMs! 00pabOTKY ¥ TIPELCTABIEHNS I10/Ty YeHHBIX JAHHBIX

* YK-1 — CnocofeH oCyIlIeCTBIATL OUCK, KPUTHUECKUH aHA/IM3 U CHHTe3 HHGOPMAalUH, IPUMEHATh CHCTeMHbIN
TIOZIXO0A AJIS peLIeH s [TOCTaB/IeHHBIX 3a4au



3. CTPYKTYPA U COJIEP)KAHUE JAUNCLHATITAHBI
O61wan TpyA0eMKOCTh AUCLIMTITUHEL COCTaBsTeT 3 3.e., 108 u.

3.1. Copepxanue (TNAAKTHKA) AHCHHILIHHBI

KypC

CEMECTP

HanmenoBavne pasjenor n
AHAAKTHHECKHMA eIHHKL,

AYAMTOPHLIC 3AHNTHH
B KOHTaKTHOI dopme

BCETO

L

BCEI'O
Ttexyun

JNaboparopueiit
OpaKTHKYM

CamocrosTensHan
pabora crynesTor

YK-1(24.03.03)

Mapmupyeman
KoMileTeHUHA, %

OIK-2 (11.03.01)

OINK-3 (11.03.01)

IICK-1.1 (27.03.02)

TICK-1.1 (27.03.01)

[ICK-1.3 (27.03.04)

TICK-1.5 (15.03.06)

Pazgen 1. Smextpodusuueckne
cBOiCTBa TIoTYIPOBOAHHKOBBIX
marepuancs. P-n-nepexop, ero
cBoiicTBa. [IHoAbL
Crabuwanrponer. 1.1. Cofcreennble
H TIPUMECHBIC NOAY IPOBOJHHKH,

{ JNEKTPORHO-ALIPOYHLIH p-n
nepexoz. ludidysnonuas passocty
noreHunanos. 1.2. BAX gwopna.
TToHsTHSR O 3apAARGIH H
HdY3MOHROI eMKaCTAX AKOAA.
JKBUBaNEHTHAA CXeMa AHoaa.
OcobeHHOCTH AHOAOB pa3nAUUHOTO
{HA3HAUCHMS. BHINDAMNTENLHOTD,
cTabunMTpoHa, BapHKana,
BHICOKOYACTOTHONG, HMITY/ILCHOTO,
TYHHeAbROTO, AHoaa loTTxy.
TIpoboii anopa: TynHenbHEIH,
NIaBMHHBIH, TeropoH npoGoi. 1.3.
CTabumMTpOH, ero ycTpoicTso 1
TIPHHUHN paboTL!. OCHOBHEIR
XapaKkTepPHCTHKM H NnapameTps!
CTabHNTPOHA.

Pasgen 2. Bunonspubie
Tpansucroput (BT).
Ycunureasunie KacKajabl
NOCTOAHHOTO H MepeMEeHHOTO TOKA
Ha BT. 2.1. Ycrpoitereo u pabora
6unonsproro Tpansuctopa (BT).
Tokwu npuBopa, napameTpel. Cxembl
BRAIOMEHHMSH HX CEONCTBA. 2.2.
Mogens BT peantbte n
WaeanusnpopadHbie BA X, PaboTa
TIpH Ma/IOM CHIHane.
3KBHBANEHTHbIE CXeMBI.
3aBHCHMOCTH MapameTpoOs oT
TEMIIEPATY PLl, PEXIMA, HaCTOTbI
cHrHana. 2.3. Pabora npw Bosrbuion
curHane. UMIyabcHBIN pesxum,
cnocobst noswiuenus
BbicTpogeticaus. Motmere BT:
0COBEHHOCTH KOHCTPY KUHH, paBoTel
H TIpHMEHEeHHA.

28

12

20

20

20

20

20

20

20

20

20

20

20

20

Pazpen 3. [ToneBhie TPaH3IHCTOPDLI
(TIT). 3.1. [IT ¢ ynpas/msnonpsm p-n-
nepexofom. 3.2. IT ¢
H30/MHPOBIHHBIM 33TBOPOM U
coberBerHbIM Kananom. 3.3. TIT ¢
H30MMPOBAHHEIM 3aTBOPOM M
HHAYUHMpPYeMbIM KaHanoMm. 3.4
CorpeMeHHbIe Nonesule
TPaH3uCcTopet. MoiHple MOSFET
(SIPMOS. HEXFET) nonessie
Tpansucropht. CTpykTypa u
npuHUMn AeficTBus. Mowsbie IGBT
nonesbie TP&H3I|CTDPM, CTPYKTYpa H
NIpHHUHN geitcteus HEMFET
Tpax3HCTOphL. PasHosHAHOCTH
TPAH3UCTOPOB C BLICOKOH
TIOABMKHOCTLIO HocuTenedt. MATT
TPaH3IUCTOPbI C ABOIHHBIM 3aTBOPOM
Mukpo FET TpaHsucTope
MHTErpabHbLIX CXeM. i
Paspen 4. [lepexnouarenphbie
373eKTPOKUbIZ TPHGoPLI —
THPHCTOPBI. [THOAHBIF THPHCTOP
{aunncrop). TPHOAHBIA THPHCTOP
{TprHNCTOp). CMMETPHYHLIH
THPHCTOP (CUMHCTOp).
XapakTepHCTHKY 1 napameTpsl
THPHCTOPOB.

[N]
9

20

20

20

20

20

20

20

20

20

20

20

20

Pasgen 5. MoToanexTpHUECKHE H
HINyuaTennHble npubopst. 5.1
DoToAMO. CBETOM3NYURIOILMIT
AvoA. 5.2. brnonsapHeli
dotarpanauctap. 5.3.
XapakTepucTyKH, napamMeTps i
MOfIe/TH TIO/Y TPOBOAHHKOBBIX
npubopos.

10

Paspen 6. TlepcnekTuBAble
HaNpaB/IeHHA TPAH3HCTOPHOH
MHKpoteKTpoHuKku. 6.1. TIpasnno
Mypa. HanopasmepHasn
ITEKTPOHHKA.
Kpantosomexannueckre apeKTsr.
[Monstye o Béanax ge bpGim,

sthext AapGriosa - BGwma, sddext

10

10




ikozedeota, adpexT
Melickepa. Ynepoguble
HAROTPYOKH. TIOHATHE O KBAHTOBLIX |
Toukax. 6.2. TlepcnekrneHeie
TPAR3UCTOPHEIE CTPYKTYPBI:
MONEKYNSPHLIN TPaH3HCTOP;
CHMHOBBIN TPaHIHCTOP,
rpadeHoBLIT TPaHINCTOP, KBAHTOBO-
BuTepdepeHinoHHLI TPaHINCTOP,
TPANIUCTOP Ha KBAHTOBBIX TOMKaAX,
TPAHIUCTOPLI HA OCHOBE
HaHOTPYGOK; Geppo3neKTPUYRTKHl
Tparzuctop. TlonnThe ©
KpeMHHEeBOH GOToHRKe,

Beero 3a 4 cemectp 108 51 34 17 57 100 100 100 100 100 100 100
Bcero no gucnuninne 108 51 34 17 57 100 100 100 100 100 100 100
3.2. J1aGoparopHbliil NPaKTUKYM
T
Ne Ob6mnem,
W Homep 1 HaMMEHOBAHHE Pa3jena JHCUHIIHHb] j Tema abopaTopHOro npakTHKyMa ayp.
. 4yacos
1 . Oprasy3aluoHHoe 3aHATHE, 2
Paszgen 1. D/iexTpodriznyeckue cBoiCTRa Heenenosa 5
B, e
IOy NIPOBOSHUKOBBIX MaTEPHAJIOB. P-n-riepexoy, ero : NIEAOBAHHE N0 NPOBOAHMKOBLIX AHOA0B.
3 lceoiictea. inonsl. CTabunHTpOHLL., HccnepoBanye NonympoBOHUKOBEX 2
{cTabWTPOHOB.
Cratryeckue XapaKTepUCTHKY U ITapamMeTpsl
4 BHIO/ISIPHOTO TPAHZUCTOPA B CXeMe ¢ obulelt 2
Gasoi.
5 Pasnen 2. Bunosisipuele Tpansuctopsl (BT). Yeunutennteie g;?;::{egxz zagig?rmmm u napaM‘sfeprl )
KACKa/Ib! [IOCTOAHHOIO ¥ IEPEMEeHHOT0 ToKa Ha BT. P P 0pa B CXEME C 0DLM
3MUTTEPOM.
YCUnuTe TbHBIA M KJTHOUEBOH PEXXHMBI
6 OUIMOAPHOTO TPAHIUCTOPA B CXeMe ¢ o0umM 3
IMUTTEPOM.
Crarvyeckue XapakTepHCTHKH W [apaMeTphbl
7 T0JIeBOTO TPAH3UCTOPA C YIIPABISFOLUM P-Ni- 2
Paspen 3. Monessie Tpansuctopsl (T1T). P pacyrp LM p
TIepeX0/1oM.
MToroBoe 3ansTHe, 2
Bceero 3a 4 cemectp 17
3.3. Camocronre/pHan pabora crygenra (CPC)
Ne Howmep u HanmeHOBaHUE pa3fe/ia Obnewm,
Copepxanne yueGHOTO 3a1aHHsA
n/n JUCHMIUTHHBI YacoB
Pazfien 1. DnekTpodusryeckne CBOMCTBA | o
‘VI3yueHHe npeayCcMOTPEeHHBIX NIPOTPaMMON IUAaKTHUECKUX
TMOJIYNTPOBOJHUKOBBIX MaTepHanos. P-n- - o
1 N €[IMHIL] 10 KOHCIIeKTaMm /1eKLiyit 1 peKkoMeHayemMoH nuTeparype. 12
nepexog, ero CBoUCTBa. JHOAbI.
TToaroToBKa K /1ab0paTopHLIM paboTam.
CrabWwIMTpoHbI. ,
Paspien 2. bunonsApHsle TPAH3UCTOPbI ‘M3ydenve NnpeyCMOTPEHHLIX IPOTPAMMO# JHAAKTHYE CKHX
2 [(BT). YonimrenbHble Kackaabl e[IMHULI [10 KOHCIIeKTaM JIeKUMi 1 peKoMeHyeMoi nuTeparype. 9
TIOCTOSHHOTO Y riepeMeHnoro Toka Ha BT. [Tloaroroska K 1abopatopHuiM paboTam.
W3ydenue TIpelyCMOTPEHHBIX TIPOIPaMMO AHZaKTHUe CKHX
@QTUHMLI TT0 KOHCITeKTaM /IeKLAA U peKoMeHAyeMoit uTeparype.
3 {Pasgen 3. [Toneseie Tpansuctopsl (117). AHHI N p HAY paryp 9
IMoaroToeka K naboparopusiM paboTam. TI0ArOTOBKa K
KOHTPO/ILHOH paboTe Nel.
4 Pa3gen 4. [lepexmouarenbHsle V3ydeHue rpejly CMOTPEHHBIX TPOTPAMMON AMAKTHUSCKUX 9
3/IeKTPOHHbBIE TIPUOOPLT — THPHCTOPBL.  ‘@MHHLL TIO KOHCITeKTaM JIeKLMH 1 peKOMeHyeMOoH JIMTeparype
5 Pa3gen 5. ®oToIEKTPHULCKHE U Vi3yueHue rpesjy CMOTPeHHbIX I1pOrpaMMoi AHAaKTHIeCKHUX 9
W3/yyaresbHbIE TPUOOPEL. eJVHUL] [0 KOHCIIeKTaM JIeKLIMH 1 peKoMeHAyeMoll iuTeparype,
W3yueHue ripejiyCMOTPEHHBIX NPOrpaMMON I¥AiaKTHIe CKUX
Paspen 6. TlepcriekrviBHbie HATIPaB/IEHWA ¥ peay P nporp AARAE
6 o e[JWHHL] 110 KOHCTIEKTaM 7ileKLIMH U peKOMeHZyeMoH iuTeparype. 9
TPaH3UCTOPHOH MUKDOITEKTPOHHKH. 0 .
o ToAroTOBKa K KOHTPOLHOH paGore Ne2.
Bcero 3a 4 cemecTp 57
4. ®OPMBI KOHTPOJ/IA OCBOEHMS JUCIUATI/IHBI
CEMECTP HEJEJI1 CEMECTPA
1 2 3 4 5 6 7 8 9i10 11 12 1134 14 15 116, 17
4 . Tecr | JIP | Tect | JIP | Tect | Tecr | JIP JIP | Tect JIP | Tecr 3au.

YcnoBHEIE 0003HAUCHHSA!




¢ Tecr - TecT;
* JIP - naboparopuas patota;
+ 33y, ~3aueT.

Texyias aTTecTauMs CTYAEHTOB MPOBOANTCS B IUCKPETHBIE BPEMEHHbIE MHTEPBA/Ib B CJIRAYIOIMX (hopMax:
TecT;
naboparopHas pabora.

PyGexkdas aTrecTauys CTyAeHTOB MIPOU3BOAUTCA 110 UTOTAM TIO/IOBKHHEI CeMecTpa B C/IeAyIMX GopMax:
TeCT;
naboparopuas pabora.

IIpoMeKyToYHas aTTecTanud NPOBOAUTCA B JOpMax:
3aueT.



5. YHEBHO-METOIUYECKOE 1 T HOOPMAIIMOHHOE OBECIIEYEHUE
JUCOUITITUHbI

5.1. Ocnosran nuTeparypa 1o JUCIUTUIHHE:

1. A. A. llyka. Onexrponuka. Cankr-IletepGypr: BXB-Terepfypr, 2008, 251 pec.

2. A. A. Wyxa. Dnextponuka. CII6.: BXB-IletepOypr, 2006, 20 3k3.

3. A. A. Illyka, A. C. Curos ; o1B. pea. A. C. Curos. MukposnekTpoHuka. Mocksa: FOpaitr, 2020, 2. pec.

4. B. A. Becenog, O. C. Unaros, B. B. 'apynos. AHa/loroBble MHKpoCXeMs! Tipeofpa3oBaresteii 91eKTPHUeCKUX
CUTHANOB U 0c06eHHOCTH uX npumerenus. CII6.BI'TY "BOEHMEX" um. [. @. Ycrudora, 2009, 146 9K3.

5. I T uwkun, A. T HInikun. 3nexrporuxa. Mocksa: FOpaiit, 2019, 311 pec.

6. M. B. lanbnepuH. 3neKTpoHHaA TeXxHHKa. M.: ®opyM, 2010, 102 3x3.

7. D/1eKTPOHHEIE ¥ MHKPO35/1eKTpoHHEIe NIprbopel. CIIG.BUTY "BOEHMEX" um. [. ®. Ycrutosa, 2004, 971. pec.

5.2. JonomuresnbHas 1dreparypa no AUCUUIVIMHE:
He TpebyeTcs.
5.3. Tleprognueckre U3gaHus:

1. Papuotexnuka — XXI Bek.

5.4. TlepeueHsb pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHUKALIMOHHOU ceT! "ViHTepHeT", HeobX0AMMBIX [/ 0CBOEHHS
JUCLMTUIUHEL, 37IeKTPOHHbIe GUGIMOTeYHbIE CHCTEMBI:

1. http://urait.ru — O6pasosarenbHas ratGopma «tOpaiT». [1/1s By30B 11 CCY308B.;

2. http://e.lanbock.com — 35C JTans;

3. hitp://library.voenmeh.ru — ®dyHznamenransHas oubmmoreka BI'TY «BOEHMEX» um. [.®. YcTHHOEBA.
5.5. [TporpamMmHoe obecrieyenue:

1. NI Multisim - akageMuyeckas BepcHsi.

5.6. MHdpopMalOHHbIE TEXHONIOTHH:

B3auMogAeHCTBYe C 0byuaroupumucs nocpeactsom SVOC Moodle BI'TY «BOEHMEX» um. J1.®. Ycrunosa.
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http://urait.ru
http://e.lanbook.com
http://library.voenmeh.ru

6. MATEPUAJIBHO-TEXHNYECKOE OBECTIEYEHVE JAACIINIIUHEBI

6.1. JIeKIlHOHHBIE 3aHATHA:

CTrIELHa/TM3NPpOBaHHbIe TDQ6OBHHHH o OGODYIIOBBHH}O OTCYTCTBYIOT, ayAUTOPHUA C NOCAA0UHBIMHA MeCTaMH 1o
KO/THYECTBY CTYACHTOB; AOCKA.

6.2. /IaGoparopHbie 3aHATHS:

1. KommexT yuye6Horo obopynosanua "OCHOBEI 31eKTPOHUKH" O3-MP-01.1;
2. Ocuunnorpady 6074BD Hantek;
3. NI Multisim - akagemuueckas Bepcusi.

6.3. Ilpotee:

1. pabouee MECTO NpPeroaBare/ist, 0CHAlL|EHHOE KOMITBIOTEPOM C JOCTYIIOM B HIHTepHeT;
2. pabourte MeCTa CTYAEHTOB, QCHAIIEHHbIE KOMITBIOTEPAMK C JOCTYNOM B VIHTepHeT, npegHa3HayeHHbIe A7 paboTsl B
3/71eKTPOHHOI 0bpa3oBaTe/ibLHOH Cpepe.
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[punoxenne 1
K paGouedi nporpamme JUCHHIINHbLI
3TEKTPOHHBLIE 1 MMKPOJ/TEKTPOHHEBIE IPHEQPE]

AuxoTaus padoyel nporpaMmel

Aucyprimia VIEKTPOHHBIE W MUKPOJNIEKTPOHHBIE ITPUBOPLI  seaseTcs  AMCLWAMIHHON
o0s3aTenpHoH gacTH 6/10Ka 1 nporpaMmel NOArOTOBKYM N0 nanpaenennto 17.03.01 Paduomexnuka 1 BaApUATUBHOHR YacTy
0 BLIGOPY crymenra GAoka 1 NporpamMMel NOArOTOBKK NG HaripasieHusim: 24.03.03 BarmicTuka u regpoaspogvHaMUKa,
27.03.04 Ynpasienye B TEXHHUECKHX CHCTeMax, 27.03.01 Crangaprysaums 1 metpostorus, 27.03.02 Yiipasnenye KauecTBOM,
15.03.06 Mexarponuka 1 pobororextuka. Jucyunnuxa peanusyeTca Ha dakysrere H MHGOPMAUMOHHBIX U yOPAB/ISIOIKX
cucteM BI'TY "BOEHMEX" um. [.®. Ycrunosa kadeppoit V4 PAANOSMEKTPOHHBIE CUCTEME! YIIPAB/IEHUS.

Jucuunigia HallesieHa Ha GOPMUPOBAHHE KOMIEeMeHyuil:
YK-1 (24.03.03)cnoco6HOCTL 0CYIIEeCTBATE MOWCK, KPUTHUECKUH aHa/IM3 ¥ CAHTe3 MHOOPMALMK, NPUMEHATL CHCTEMHbIA
NOAX0[ ANS PellleHus MoCTaB/ieHHbIX 33au;
OTIK-2 (11.03.01)criocobHOCTb CaMOCTOATENBHO NPOBO/MTS KCIIEPUMEHTA/ILHEIE HCCIEN0BAHUs U HCIIO/B30BaTh OCHOBHBIE
nipriems 06paboTKN ¥ NPEACTARNEHNSA Oy UeHHBIX JaHHbIX;
OIIK-3 (11.03.01)criocobHOCTE PUMEHSTL METO/IbI TIOUCKA, XpaHeHHs:, o6paboTKy, aHaINu3a U NpeAcTasieHus B TpefyeMom

¢opmate uHdOpMaLMM M3 DAIIMYHBIX WCTOUHUKOB W 0a3 JiaHuwx, cobmojas [Py 3TOM  OCHOBHBIE TpeGOBaHUS
mHOPMaLMOHHOH Be30MacHoCTH;

TICK-1.1 (27.03.02)criocobHOCTL OCYUIECTB/ATh MOHMTOPHHE W BAafeTh MeTOAaMU TPHHSTUS YIpaB/eHUeCKHX pelieHuii B
00n1acTy yayunteHus KauecTsa NpoAyKupH (ycnyr);

MICK-1.1 (27.03.01)crocoBbHOCTL BBLINOAHATE BLIOOD ITEPBUYHBIX AATUMKOB W 3/IEMEHTOB HM3MEPUTESbHON CHCTEeMBI,
KOMIIBLIOTEPHBIX TNPOrpaMM A1 MOJENMPOBAHHS H3MEPUTEe/IBHBLIX TpOLeccoB, paspabaTbiBaTh M BHEAPAThL CllelualibHbie
CpeRCTBa u3MepeHuit Ana obecriedeHus TOYHBIX W3MEpPeHUH TIpH onpeesieHNH AeHCTBHTe/IbHBIX 3HAUeHHH KOHTPOJHPYEMbIX
rapaMeTpoB;

TICK-1.3  (27.03.04)cniocobHocTe  pa3palaTbiBaTh  UHGOPMAUHOHHO-W3MEpPUTeIbHbIe  KOMIIOHEHTBl  ABTOHOMHBIX
UHPOPMALMOHHBIX M YTIPAB/SIOIINX CHCTEM;

TICK-1.5 (15.03.06)criocofHOCTE MPOEKTHPOBaTh, NPOTPAMMHPOBATb, OTNAKHBATL W HACTpayBaTh IEKTPOHHbIE O/IOKH M
MUKDOTIPOLIECCOPHBIE CUCTEMBI YTIPaB/IeHHsl MeXaTPOHHBIMH U POOOTOTEXHHUECKHUMH CHCTEMaMMU.

COAEP)K&HHB JOUCLIMITIMHBI OXBAThIBAET KPYT BOMIPOCOB, CBA3AHHLIX C NPUHIMIIAMHA pa60TbI OAyNpoBOSHUKOBBIX HPMGOPOB
PAa3/IMYHOr0 HasHA4YEeHUS.

TIporpaMMoi AHCLMTUIMHB NIPEAYCMOTPEHbI CNIEAYIOUINE BHABI KOHTPOJIS:
Texywas arTeCTalua CTYLEHTOB TIPOBOANTCS B IMCKPeTHBIE BDeMeHHbIe NHTepPBaL! B CIeAyomuX (popMax:
¢ TecT;
« jaboparophas pabora.
PyGexkHast arTecTalys CTYAeHTOB IIPOYIBOANTCA 110 UTOTAM TTO/IOBHHBI CEMECTPA B CAeAYIOLuMX $opmax:
*  TECT;

« naboparopuas pabora.

IIpoMeXKyTOYHASA ATTECTANMUS [TPOBOANTCS B (POPMAX:
*  3aver.

O611jasi TPYAOEMKOCTb OCBOEHMS AWCLMIUIMHBI CocTapnseT 3 3.e., 108 u. Tlporpammol AUCLMIUIMHBL TIPeAYCMOTPEHBI
NIeKIOHHBIe 3aHsTUs (34 u.), 1abopaTopHbiit NPakTHKyM (17 4.), camMocTosATesHas pa6oTa cryAenTa (57 4).
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Tipnnoxexne 2
K paloweit nporpamme AMCHMNNWHLS
SJIEKTPOHHBIE U MUKPOJJIEKTPOHHbIE NPUBOPL]

TEXHOJIOIMU U $OPMBI OBYYEHMA
PeKoMeH/aLlHH 110 OCBOEHHIO JHCLHMIUIMHBI A/IA CTYAEHTa

TPY#0eMKOCTE 0CBOCHMA BUCUMILIMHBI COCTaBAseT 108 1., 13 HUX 51 U. ayUTOPHLIX 3aHATHH, ¥ 57 Y., 0TBeJeHHBIX Ha
CamMoCTOosATeNbHY 0 paboTy CTyAeHTA.

PEKOMEHJAUMU TI0 pacripesieTeHHIO yuebHOTO BpeMeHH 10 BUAM CaMQCTONTENBHOW paboTh! U pasfeaM JUCLIATUTHHL!
rpuBeieHsl B Tabiuile.

KOHTPOHL OCBOGHHMA JUCLIMIVINHB! TIPOU3BOANTCA B COOTBETCTBHUH C [TonokeHueM o TEKyLUEM, pYGC)KHOM KOHTpO/Ie
yCrieBaeMOCTH U Hp[)ME)KyTOHHOFI arTeCTaluH o6yqa}01unxcn.

DOpPMEBI KOHTPOJIA M KPHTePHH OLIEHUBAHUSA NPrBe/ieHs! B NpUAckenuH 3 k PaGovelt nporpamme,

i
HaumeHoBaHHe paBoThI Pexomentyeman /iATepaTypa T])y,m:{ear\:mcrb,a
Paspen 1. Dnexrpodmanyeckue cBOHCTBa NOAYNPOBOAHHKOBLIX MaTepHaoB. P-n-nepexof, ero CBOMCTBa. JHojsI.
CrabunnTpoHsL.
M. B. Tanbrepud. 3seKTpoHHas Texanka: M.: ®opym,
W3syueHve npeyCMOTDEHHbIX IIPOrpaMMOi 2010 (1,2,3)
HIAKTHYECKHX, [MEHIL 110 KOHCTIEKTaM ekt i A. A, Ulyka, A. C. Curos ; o1B. pea. A. C. Curos. |
. MuxposnekTpoHrKa: Mocksa: FQpaiit, 2020 (1,2,3) 12
pekoMeHgyemon nureparype. [TogroToexa x 3 - ;
naBopaTopHsIM paboTam. neKrpO}'x‘Hme u MHKp(l)lBHEKTpOHHLIe TIpHOOpHL
CH6.5I'TY "BOEHMEX" um. [I. ®@. YcruHosa, 2004
123
I/IToro no pamen/ 1 12

- i,
Pazuen 2. Bnnonﬂpﬂbxe Tpamncmpm (BT) Ymnmenbume Kacxap;m nocroﬁﬂnoro H nepemMenHoro Toxa na BT,

A A. Hlyxa. 3neKTp0HnKa Canxr-ITerepbypr: BXB-
Metepbypr, 2008 (1,2,3)

B. A. Becenos, O. C. Vinaros, B. B. I'aspunos.
AHanorosele MMKpOCxeMsl ipeobpasoarenett 9
3/IeKTPUYE CKUX CUTHA/OB X 0COORHHOCTH 1X

npumenenwst: CII6.BT'TY "BOEHMEX" um. /1. @.
Yerunosa, 2009 (1,2,3)
Hroro no paspesny 2 S
Pazpen 3. Ilonesbie Tpansucropsi (TIT).
W3yueHue mpesyCcMOTPEHHLBIX IPOrpaMmMoit
M aKTHUECKHX eWHHL] TI0 KOHCNeKTaM JIeKLHE 1

W3yueHne rpeyCMOTPEHHBIX [IPOIPaMMoii
NHAAaKTHYECKUX eJHHHL] 110 KOHCIIEKTaM JIeKUHH 1
pexoMeHxyemot mureparype. TI0Ar0TOBKa K
naboparoptbiM paboram.

o A. A. llyka. Onexkrponuka: CIT6.: BXB-Tletepbypr,
pexoMeHayemon nureparype. ITogroTosxa K 2006 (1,2,3) 9 ;
naboparopubiM paboram. TloaroToBka K = :
KOHTPO/ILHOH paboTe Nel. : — . S - ]

I/IToro 1o pasaeny 3 | 9
- Pamen 4 HepEKfIl()anEJILHblE mexrpormme npnﬁopm — THPHCTOPSI, N
I/I3yll€HHe np p‘yCMOTPEHHHX [porpamMmor . A A Ilyxa. Dnexkrponnka: Caukr-IlerepBypr: BXB-
JUAIKTUYCCKHX ZHUL 10 KOHCTIRKTaM NeKUi 1 TletepGypr, 2008 (1,2,3) 9
poOyPL, 12
PEKOMEHAYEMOM JIMTEPATY . . s
ViToro 1o paspeny 4 S
Pazpen 5. @oTos/1eKTpHYECKHE H 113leaneanue npnﬁopbl 3 »
VizyueHue npefy CMOTPEHHBIX MPOrpaAMMOR A A Hlyxa. D?Izﬂp%ﬂn:(azo%%ngﬂ H;)repGypr BXB- ,
[IIAKTHUECKHX eMHHLL 110 KOHCTIeKTaM JIEKLIMH U I T [lnuKus, K %.pLHMmKHH’BJIeKTpOHHKa: z 9
PEeKOMeH/lyeMOl uTeparype. | Mocksa: FOpaiir, 2019 (1,2,3) 2 ?
Htoro no pazgeny 5 { 9 n
Pazpen 6. IlepcnieKTHBHBIE Hanpas/ieHas TPaH3HCTOPHOH MHKPOY1eKTPOHHKH.
W3yueHHe pegyCMOTPEHHBIX porpamMmmMoit
MAAAKTHUSCKHX eAUHUL] TIO KOHCTIEKTaM JIeKLHUH 1 A A. Tllyxa. 3nekrponnka: Cankr-Ilerepbypr: BXB- a |
pexoMeH/yemol uTeparype. T104roToska K ; Terepbypr, 2008 (1,2,3) - :
Wroro no pasgeny 6 9
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IIpunoxenwe 3
K paboMel nporpamme JUCLHNIHHBI
JNTEKTPOHHBIE 1 MHUKPOJ/TIEKTPOHHBIE ITPUEOPB]

®OH/IbI OIEHOUHBIX CPEJICTB

DOHARI OLIEHOUHEIX CPE/CTB, TI03BOIAIOLINE OLIeHUTE Pe3yisTaThl 00yvenys No JaHHoN JUCLHMIVIMHE, BKIIOYAloT B cels:

s TecT;
¢ naboparopuas pabora;
*  33uer.

KpuTepuu oneHMBanns

Tecr

Crygenry npeaniaraercs TecT u3 10 Bonpoc. TecT cuntaercs NpoiifieHHbIM, €C/H JaHb! MPABH/ILHBIE OTBETLI Ha G 1
6ornee Boripocos. Tlepedens BONpocos - 8 YMK,

JTaGoparopHasn pabora

Hortyck k JIP. Tonyck K Bhimontenuyo JIP poyHcxoauT NpH yCA0BHK Ha/IMUKA Y CTY[@HTa NeYaTHOH BepCHH
MPOTOKO/1A 110 J1abopaTopHOH paboTe. [TPOTOKO/I COAEPIKUT TUTY/ILHLIR AKCT, onMcatve nabopatopHoii paloTst, uepTexu
cxeMsI 1A COOPKH H HCC/Ie[0BaHMsT, TabULpT AT 3aMOTHEHHSA JAHHBIMU, 3ar0TOBKY A/ [IOCTPOCHNS FPadHKOB.
Ortuer no JIP. Otuer no taboparopHoi paboTe npeACTaB/IAeTCs B [IEYaTHOM BHAe B GopMare, pegyCMOTPEHHOM [AGIoHOM
oTyeTa 110 JlaboparopHoii pabore. OTueT 0hopPMIIAETCA Ha OCHOBAHHH NPOTOKO/IA O BLINOIHeHHH JIP, copepuT (ToMHMO
MHPOPMALMH U3 IPOTOK0/IA) BCe HeOOXOAMMEIe PacueTkl H TIOCTPOEeHHbIE TPAa(QUKH, OTBETHI HA KOHTPO/IBHEIE BOITPOCH],
BLIBOZIBI 110 paboTe. 3awuTa oTyeTa NpoXoAUT B GopMe AOK/IAAA CTYAEHTA I10 BLIIIO/IHEHHO! paGoTe U OTBETOB Ha BONPOCHI
TIpernojaBare/is.
B cnyuae ecnu odopmieHye OTUETA 1 TIOBeJeHHE CTYJHTa BO BPeMst 3alMThI COOTBETCTBYIOT YKa3aHHbIM TpeGoBaHHUAM,
CTYAEHT TI0yYaeT MaKCHMabHoe KomaecTso 6ansos (No nytubansibHoi cucTeme).
OcHoBaHMAMM 7151 CHHPKEHHA KOTHYeCTBa OaN/IoB B AnarasoHe oT 110 24BastoTes:
* HeOpeXXHOe BLITIOHeHH e,
* HU3KOE KaueCTBO rpadHueckoro MaTeprana (HeBepHbIi BeiGop MaciuTaba yeprexkel, OTCYTCTBIE YKA3AHUS UHULL
M3MepeHHs Ha rpafKax),
Oruer He MoXXeT OBITh IPUHAT U TIOMIEXUT 10paboTKe B C/Tyuae:
* OTCYTCTBUST HeOOXOAUMBIX pasjesnos;
* OTCYTCTBUsI HeoOxXoaMMOTo Tparueckoro MarepHara;
* HeKoppeKTHO! 06paboTky pe3yLTaToB U3MepeHnit
3ampTa JIP TIPOMCXOQUT NIy TEeM OTBETOR HA KOHTDPOILHbIE BOTIPOCH! ¥ BbIAB/IEHHs YPOBHS NOHWMaHNsA NPORJEHHOTO
MarepHarna.

3auer

WTOroBbIH KOHTPO/B 110 pe3y/IbTaTaM ceMecTpa 110 AUCLMIVIHHE [IPOXOJUT B (JopMe 3aueTa. 3aueT BLICTaBIISeT s [IPH
YC/IOBHH BBINOTHEHUS U 3aLLMTHI BeeX J1abopaTopHbIX PaboT i yCIIeNIHOIo HAlTHCAHHsA TeCTOB.
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Hacropr doHpa oLeHouHBIX cpegcTs
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Pa3gen 1. : }
InexTpodusngeckue |
cBoiicrBa ?
IT0/TyTIPOBO{HHKOBBIX e Tecr,
24 2816 107 6 1220 20 20 20 20 20 20 JlaBoparophas
mMarepHasos. P-n- '
pabora
epexop, ero
cBoHcTBaA. [JHOJLI.
Crabuinrpousl.
Paspen 2.
bunonspHble
Tpansucropnl (BT).
Ycunurenssbie Tecr,
214 2211361 7 9 20 20 20 20 20 20 20 {JlaboparopHas
Kackapbl
pabora
MOCTOSAHHOTO M
HepeMeHHOro TOKa :
Ha BT. i
j Tecr,
2 | 4 PORend.Tomeswie o1, o1 9 1 50 o0 20 a0 |0 | 20 20 |/laGoparopHas
Tpansucropsl (IIT).
: pabora
Pazaen 4. 5
[TepexarouarenbHble
2 | 4 3MeKTpoHHBIE 12,21 0 9 20 20 20 20 20 20 20 Tecr
npubopbI — c ] : !
THPHCTOPBI. ;
Pasgen 5. 3 5
2 | 4 | POTOMKIpHUECKHE 4o o g o g 10 10 10 10 | 10 | 10 | 10 Tecr
M M3/TyqarenbHbIe
npubopkl.
Paspnen 6.
IlepcneKTHBHEIE
2 | 4 'HanpaB/ieHuA 13:4:41 0 9 10 10 10 10 10 10 10 Tect
TPaH3NCTOPHOMH
MHKPO03/1eKTPOHUKH,
Bcero 3a 4 cemectp 108i 51134, 17 57 1100 | 100 | 100 ; 100 | 100 | 100 | 100
Bcero no aucumnnune 108 5134 17 57 | 100 ; 100 | 100 | 100 { 100 | 100 | 100
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