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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

HOJrOTOBKA CTYAEHTOB K OCO3HAHHOMY M aKTUBHOMY Y4YacTHIO B y4eOHOM
npolecce, Hay4YHO-UCCIIEI0BATENLCKOM U 00IIECTBEHHOM paboTe By3a;

dbopMupoBaHUe€ 3HAHUW W TPEACTABICHUNA O crnenuduke BbIOPaHHOM
npoeccu M OCHOBHBIX MOHSATHSAX B 00JacTH NPOPECCHOHATHHON WHXKEHEPHOU
JesITeTbHOCTH;

O3HAKOMJICHHE C  OCHOBHBIM  COJIEp’)KaHWEM  yYeOHBIX IUIAaHOB U
TocynapcTBeHHBIX 00111€00pa3oBareIbHbIX CTAHAAPTOB YKa3aHHBIX HANpPaBICHUN U
CHelHaTbHOCTEH, OO0BEKTaMM U BUJaMU  NPO(PECCHOHATBHON  IesSTeNbHOCTU
BBIITYCKHUKOB, KOMIIETCHIIMSIMH, KOTOPBIMU OHU JIOJKHBI 00J1a/1aTh;

MOJITOTOBKA K MPO(ECCHOHATEHON AEATEeIHHOCTH;

pa3BUTHE MHXKEHEPHOIO MOAXO0Ja K PEIICHUI0 PA3IMYHBIX TEXHUYECKUX
3a7ad.

1.2 3agayn u3y4yeHUus JUCHUTNIMHBI

K 3agayaM u3ydeHHs TUCHUIUIMHBI OTHOCSTCS:

3HaKOMCTBO CTYJIE€HTOB coO cTpykrypoii CODVY, yueOHbIM TMJJaHOM U
opraHuszanueit yaeOHOTo mpoIiecca;

3HAKOMCTBO C OCHOBHBIMHM BHMJaMH 3aHSATHH W pabOT TakMX Kak, JIEKIHUH,
naboparopHble M MPAKTUYECKHUE 3aHSATHUS, KypCOBOE IMPOCKTUPOBaHHE, y4eOHbIE WU
npousBoJicTBeHHbIe mpakTuku, HWPC, BbimyckHble KBaTH(UKAIMOHHBIE PabOTHI,
METO/IaMHi KOHTPOJI pabOThl M 3HAHUW CTY/IEHTOB;

3HAKOMCTBO CTYJIEHTOB C COBPEMEHHBIM COCTOSIHUEM U MEpPCIEKTUBHBIMU
HAMpaBJICHUSAMHU PA3BUTHUSL SJEKTPOHUKH M PATUOIIEKTPOHHBIX CPENICTB, METOJIOB
UX KOHCTPYMPOBAHUS U TEXHOJOTUH POU3BOJCTBA;

MOJIy4YEHHE TPOCTBIX MPO(PECCHOHATBHBIX HABBIKOB TaKMX Kak, IaiiKa,
M3MEpEHUE Pa3IUYHBIX SJEKTPUUYECKUX MapaMeTPOB MYJIbTUMETpPaMHu, 3HAKOMCTBO C
OCHOBHBIMH 3JIEKTPOPATNOKOMIIOHEHTaMH, C ONTHYECKUMHU MUKPOCKOIIAMU;

O3HAKOMJIGHHE CTYJIEHTOB C HanbOosnee 3PGEKTUBHBIMA U JIOCTYIMHBIMU
NEePUOJUYECKUMU HUCTOYHUKAMU HH(OpMALUK, TNPUBUTHE HABBIKOB K IOUCKY U
OCBOCHHIO COBPEMEHHOM HAyYHOM U HAYYHO-TEXHUUYECKOMN JIUTEPATypHhI.

1.3 IlepeueHb NJIAaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTe/ibHOM POrpaMMbl

Koa v HaumeHoBaHue MHOUKaTopa SaI'IJ'IaHVIpOBaHHbIe pe3ynbTaTthbl O6y‘-IeHVI$| no ancuuniunHe
OOCTUXEHNA KoMneTeHunmn

OIIK-1: Cnioco0eH ncnoib30BaTh MOJIOKEHHS, 3AKOHbBI U METO/AbI €CTECTBEHHBIX HAYK
U MAaTeMATHKHM ISl pellleHus 32/1a4 MHKEHEePHOM 1esiTeJIbHOCTH

OIIK-1.1: [Touumaet POJIb U MECTO UHKEHEPA B CUCTEME OTEUYECTBEHHOU
(byHIaMEeHTaTbHbIE 3aKOHBI PaIMOTEXHUKHU U AEKTPOHUKHI
IIPUPO/IbI; OCHOBHBIE METO/IbI HCTIOJIb30BaHUS (PH3UKO-MATEMaTHYECKOTO

dbusnyeckue U MaTeMaTH4eCcKe | amrmapara JJis HaKOIUICHHsI, Tiepeiadud U 00paboTKu
METO/bI HAKOIIJICHHUS, TIepeiadyd | mHopManun

U 00paboTku nHGOpMaIHH COBPEMEHHOE COCTOSIHUE U NIEPCIEKTUBBI PA3BUTHS
ANIEKTPOHUKH, HH(POPMAITMOHHBIX TEXHOJIOTHI
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KJIaCCU(HUIMPOBATD AEKTPOPATUOKOMIOHEHTHI
MOJTB30BATHCSI TPOCTHIMU CPEJICTBAMHU H3MEPEHHS
Pa3IMUHBIX (PU3MYECKUX BEINYUH

WCTIOJIH30BaTh METOBI HCIIOJIb30BaHUS (PH3HKO-
MareMaTH4ecKoro arnrapara Jjs HakoIJIeHUs, Tiepeiadun
1 00paboTKK MHPOPMAITIH

3 PEKTUBHBIMU U TOCTYIHBIMH MEPUOANIECKUMU
HCTOYHUKAMH WH(POpMaATUU

METOJ[aMH UCIIOIb30BaHMsl (PU3UKO-MATEMAaTUYECKOTO
arnapara Jiisl HAKOIUIeHHUs, iepeadyu 1 00paboTKu
uHpopMaIIH

METOJ[aMH CHCTEMAaTH3aI[H HAyIHO-TEXHUIECKOM
uHpOpMaIH JUI HOJIOTOBKY TEXHUUYECKUX pedepaToB

OIIK-1.2: Ilpumenser
(busnYecKue 3aKOHbI 1
MaTeMaTHYECKUE METOIBI IS
peleHus 3a1a4y
TEOPETUYECKOTO U MPUKIIATHOTO
Xapakrepa

(u3HYECKUEe 3aKOHBI M MaTeMAaTHYECKHE METO/IBI JIJIs
pelIeHUs 33/1a4, BO3HUKAIOIINX B XO/I€
npodecCHOHATBHOMN JAeITeIbHOCTH

3akonbl OMa u Kupxroda, napamnensnoe u
[IOCJIEI0BATENLHOE COEAUHEHHE DJIEMEHTOB CXEM
(u3HYeCKre 3aKOHBI, Ha KOTOPBIX MOCTPOCHA
JJeMeHTHasa 0aza

YYUTHIBATH COBPEMEHHBIC TEHICHIIUN PA3BUTHUS
TBEPJIOTEIILHON M (PYHKIIMOHATEHOW MUKPOIICKTPOHUKH
B CBOCH MPOQeCcCHOHATEHOU NeSTEIIbHOCTH

MIPUMEHSITh (PH3UYECKHE 3aKOHBI ITPH MTPOSKTHPOBAHUT
HWHTETPATHHBIX MHKPOCXEM

00OCHOBBIBATh CBOM CYKJICHUS

MareMaTHYeCKUMH METOJIaMH pacyeTa pa3IMuHbIX
MPOCTBIX 3a]1a4 TEOPETHUECKOTO XapakTepa
MareMaTHYeCKUMH METOJIaMH pacyeTa pa3IMuHbIX
MPOCTHIX 3aJ1ad MPHUKIIATHOTO XapakTepa

CAIIP "Komnac" a1 BBIIIOJHEHHS 3CKU30B U YEPTEKEN

OIIK-1.3: Mcnonb3yeTt 3HaHUS
€CTECTBEHHBIX HAayK H
MaTeMaTHKH MPH PeLICHUN
MPaKTHYECKUX 3a/1a4d

MPUHIIMIIBI pa0OTHl TACCUBHBIX KOMIIOHEHTOB, UX
HA3HAYEHHUE B DJICKTPUUYECKOU cXeMe

MIPUHIMIIBI pa0OTHl aKTUBHBIX KOMIIOHEHTOB, HX
HA3HAYEHHUE B DJIEKTPUUYECKOMN cXeMe

MPUHLHUIIBI U3MEPEHUS MapaMeTPOB PATUOKOMIIOHEHTOB
C IOMOIIBIO MYJIETUMETPOB

coOupaTh MPOCTHIE ITCKTPUUECKUE CXEMBI

paboTarh ¢ U3MEPUTENILHBIMU UHCTPYMEHTAaMU U
MYJIbTUMETPOM

pa6OTaTI) C NasAJIbHBIMH CTaHIIUAMHN

MpaBUIaMu pabOThI C MAsIILHBIMU CTAHITUSIMU
IpaBUIaMu paboThl ¢ U3MEPUTEIbHBIMU HHCTPYMEHTaMU
U MYJIbTUMETPOM

InpaBuJIaMU IMPAaBUJIBHOI'O0 COCANHCHUA 3JICMCHTOB U
prOOPOB B DNEKTPHUUECKHUX CXEeMax

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI

S3pIk peanmn3auuu JUCUUILIMHBL: Pycckuu.

Jucuumnmaa (Momynp) peanusyercs 6e3 npumenenus 0 u JJOT.
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2. O0beM IMCHUILUIHUHBI (MOIYJIs1)

CCM
Bcero, -
. 3a4C€THBIX
Bun yue6HOI paboThI e IHHHII 112
(axap.Jac)
KonTaktHas padora ¢ 1,94 (70)
npenogaBaTesieM:
MIPAKTHYCCKUE 3aHATHS 1,94 (70)
CamocTosiTeIbHAs paGoTa 1,06 (38)
00y4aI0IUXCH:
KYPCOBOE IIPOCKTHPOBAHUE
G Her
KypcoBas pabora (KP) Ma




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosTenbHas
JEKIIMOHHOT'O
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero YHCIIE B
3NO0C anocC 3N0C 3UO0C
1.

1. CoBpeMeHHas cucTeMa BbICLIEro 00pa3oBaHMsl U €ro 6
nemn. OcoOeHHoCcTH 00y4YeHUs B By3€
2. UcTtopus pa3BUTUS PAAMOTEXHUKH, Pa3BUTHE )
PaaMO3JIEKTPOHHBIX YCTPOMCTB U CUCTEM
3. OcHoBHble noHATHUSA. PagroBonsel. Pacipenenenue
criektpa. Pactipoctpanenue paanoBoiH. [lonarue 2
IEKTPUYECKON LN
4. OcHOBHBIE ITPUHILIMIIBI PACTIPOCTPAHEHUS
pPaaoCUTHAIOB. BUIbl MOTYJISIIMN CUTHAIOB. 4
Knaccudukanus paTuoTeXHUYECKUX CUTHATIOB
5. Knaccudukanms snexrpopaanoxommnonenTos (OPK).
[TaccuBubie DPK. 4
Ha3nauenue u o0mias Kiaccu(uKaus pe3ucTopoB
6. Haznauenue u obmas kiaccudukarysi KOHASHCAaTOPOB 4




7. UHAYKTUBHOCTHU. BHbl Karymek HHIYKTUBHOCTH
Tpanchopmaropsr

8. AxtuHble DPK. IIpuHiun paboTsl NOJyNpPOBOIHUKOBBIX
h112(0) (0):]

9. Tpansuctopbl. OCHOBHBIE BUJIbI COBPEMEHHBIX
TpaH3ucTopoB. [IpuHIUT paboThI

10. Knaccuduxanus uHTErpanbHbIX MUKpocxeM. OCHOBHBIE
METO/Ibl CO3JaHus

11. OcHoBel maiiku. [Tpurnoun, ¢urockl, nasabHbIE CTAHIIUH.
[Taiika mpoBo0B, naiika IPK

12. YcrpoiicTBo MukpockonoB. [IpaBuia paboTsl ¢
MUKpOCKoIamu. M3Mepenre TONIUHBI TIIEHOK

13. Dkckypcuu 1o TpOPHIEHBIM PEATIPUITASIM

14.

18

15.

1. Knaccudukarus 31eKTpOBaKyyMHBIX TPHOOPOB.
DIIEKTPOHHAsI SMUCCHSL.
[Tpunuun paboTel 1uona

2. YCTpOMCTBO U MPUHIIUIT PA0OTHI AJIEKTPOBAKYYMHOTO
Tpuoaa. ['azopazpsiinbeie mpuOOpPHI. DIIEKTPOHHO-ITyYeBbIC
IPUOOPHI

3. O6mue cBeaeHus 06 u3mepeHusx. Mzmepenue
MYJIbTUMETPOM HaNPSHKEHUSI, COMTPOTUBIICHHUS], IOCTOSTHHOTO
Toka. [IpoBepka MyIbTUMETPOM AHOJOB, KOHACHCATOPOB,
TPaH3UCTOPOB




4. ITpeanochUIKK pa3BUTHS MUKPOIJIEKTPOHUKHA. OCHOBHBIE
TCPMHHBI U OIIPCACIICHUS. OcCHOBHEIE HaIpaBJICHU A

. 2
Pa3BUTHUS TBEPAOTEIbHOMN 3JIEKTPOHUKU U
MHUKPOSIEKTPOHUKH
5. OcHOBHBIE HaNpaBICHUS PA3BUTHS (PYHKIIMOHATHHON 4
MHUKPOAJIEKTPOHUKH
6. 20
7.
Bcero 70 38




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Anemeukun A. M., Aunpees A. I'., Banuxanos M. M. Beenenue B
CHEUATBHOCTD: Y4EOHO-METOIMYECKOe MOcoOUe /Il MPAKTUUECKUX 3aHSATUI
[nst crynentoB cnenl. 160905.65 «Texuuueckas sKCIuTyaTamus
TPaAHCIIOPTHOTO pannoodopyaoBanus», 210304.65 «Paano3nexkTpoHHbIE
cuctembly, 210406.65 «Cetu cBsI3U U cucTeMbl KOMMyTaluiiy, 210302.65
«Pannorexnuka», HanpasieHussM 210300.62 «Paguorexnuxa», 210400.62
«Tenexommynukauum» |(Kpacuospck: COY).

Hamkosa A. K., 3angep @. B., Koznos A. B. OCHOBBI paluOMHKEHEPHOI
nesitenbHOCTH: yueOHoe nocodue(KpacHosipck: COY).

Cubukwun 0. []., Cubuxun M. FO. TexHoIOTHS IEKTPOMOHTOKHBIX padOT:
yueOHoe nmocobue(Mocksa: Jlupekr-Menua).

JleBunikuii A. A., I'pomeiko A. U., Bonor B. B., I'pebennukos A. B., 3anaep
®. B., 3orpad @. I'., Ky3emun E. B., Jlembepr K. B., Cyxotun B. B,
Tpery6os C. U., Typuun I1. I1., Pa6ymkun C. A., Yepuaukos /l. O.
CoBpemeHHbIe TPOOIEMBI PAAHOIIEKTPOHUKH: COOPHUK HAYYHBIX TPYIOB

[ y4aCTHUKOB €XeroiHoi Becepoccuiickoil Hay4YHO-TEXHUYECKOM
KOH(EPEHIIUN MOJIOABIX YUEHBIX U CTYIEHTOB, NOCBAIIEHHON 123-if
rogoButuHe us paauo, r. Kpacnospck, 3—4 mas 2018 r.](Kpacuosipck: COY).
3angep @. B. CoBpemeHHbBIE TPOOIEMBI PATHOAICKTPOHUKN: MaTePUAITBI
XXII Beepoccuiickoit HayYHO-TEXHUUECKOH KOH(epeHIn ¢
MeXayHapoaHbIM yuactueM, Kpacnosipck, 14-15 mast 2020 r.(KpacHosipek:
CoYy).

FO30Ba B. A. Marepuanbl ¥ 37IeMEHThI AEKTPOHHOM TEXHUKHU: yue0.-METO/I.
nocobue 1yt camoct. paboTsl mo Hamp. 210100.62 «DnexkTpoHuKa u
HaHoanekTpoHukay(Kpacunosipck: COY).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacCHpOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecrevyeHne, HA KOTOPOe YHHBEPCUTET MMeeT JTHIEH3UI0, 4 TAKKe CBOOOTHO
DAcCIDOCTDAHAEMOE MDOrDAMMHOE od0ecredeHmne):

L.
2.

VYHuBepcaibHasd cucteMa kommnbioTepHoro TectupoBanust UniTEST.
ABTOMaTH3UpPOBaHHAsA CUCTEMA KOMITBIOTEPHOI MPOBEPKHU 3HAHUIM
tectupoBanueM CONTROL Studio.

4.3 NnTepHeT-pecypchl, BKIKWYas NpodeccuoHATIbHbIEe 0a3bl JaAHHBIX
U uHGOpPMalUOHHBbIE CIIPABOYHbIE CUCTEMbI:

bubnmnoreka crangaptoB. Pexxum noctyna: http://gost/libt.ru/

[TouckoBo-unpopmanmonHas cucrema SAugexc. Pexxum gocrymna:
http://www/yandex.ru/



S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

becnipoBogHOM IHTEpHET HA TEPPUTOPUN YHUBEPCUTETA, PEIOCTABIISIOLINN
JIOCTYII K AJIEKTPOHHBIM CJIOBAPSIM M CIIPABOYHUKAM U3 y4eOHOW ay JUTOPUU.

CHGHI/IZUII/IBI/IpOBaHHLIe KOMIIBXOTCPHBIC na6opaT0pHH;

bubnuoTeunsie pecypchl YHUBEPCUTETA.
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