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Buzupoanue PIIJ] nis ucnoiHeHus1 B ouepeHOM y4eOHOM Toay
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2029 1.

Pabouast nporpamMma nepecMoTpeHa, 00CyKAeHa U 0100peHa JUIs
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IIpotokonmor 2029 . Ne
3aB. kadenpoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

IenaMu ocBOECHUS TUCLUIUIMHBL "DIEKTPOHHUKA 1 MUKPOIPOLIECCOPHAS TEXHUKA " SBIIAIOTCA: U3ydEHUE IPHHIIUIIOB
JeUCTBHS, PyHKIIMOHAIBHBIX BOSMOXHOCTEH U TEXHHUECKUX XapaKTEePUCTUK IEKTPOHHBIX KOMIOHEHTOB U CXEM Ha X
OCHOBE; ITOJIy4CHHE HaBBIKOB CAMOCTOSITEIILHON Pa3pabdOTKU CXEM Pa3IMYHOr0 Ha3HAUCHUS; OCBOCHUE IIPUMEHEHUS
MHKPOCXEM IIPH CO3TaHUH HOBBIX IIPHOOPOB KOHTPOJIS M AUATHOCTHKH; ITOJYyUCHNE TPAKTHUECKUX HABBIKOB IPHMEHEH

porpaMmabl Proteus JUIE MOACIIUPOBAHUA U TUATHOCTHUKU DJICKTPOHHBIX CXEM.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT:

b1.B

2.1 | TpeGoBaHust Kk IpeABapUTEJbLHOIl HOATOTOBKE 00y4a0ILerocs:

2.1.1

du3nyecKkre 0OCHOBBI MOJTYYCHU I/IH(i)OpMaI_[I/II/I

2.1.2

Briciias maTemaTrka

2.13

Mertpoorus, cTaHIapTH3alus U cepTHdUKAIMI

2.14

Teopus Gpusnueckux nomnen

2.1.5

Xumus

2.1.6

DNEeKTPOTEXHHUKA

2.1.7

dusuka

2.1.8

HNudopmarnka

2.2 III/ICHI/IHJIHHLI U MPAKTUKH, VIl KOTOPbLIX OCBOCHUE JAHHOM JUCUMIIJIMHBI (MO}]yJ’lﬂ) HeOﬁXOIﬂ/IMO Kak

npealecTByolee:

221

ITprGOps! ¥ METO/BI HEPa3PYIIAIOIIETr0 KOHTPOILS

222

KoMIproTepHbIe TEXHOIOTUH B IPHOOPOCTPOCHUHT

223

CxeMOTeXHHUKA IPHOOPOB KOHTPOJIS H AUATHOCTHKU

224

OIeKTPOHHBIE YCTPOHCTBA B IPHOOPOCTPOCHUN

225

WHTennexTyansHble TpHOOPHI

226

MHKpOHpOHeCCOpLI B CUCTEMAX NUATHOCTUKHU

227

HanotexHon0rUM B IPHOOPOCTPOCHUHU

228

MeTtonapl TEXHUYECKON TUArHOCTUKHU

229

INoaroroBka Kk mpoIeaype 3alUTHI U 3aIUTa BBITYCKHOH KBaTH(UKAIMOHHOH PabOThHI

2.2.10

IToaroroBka k crmade u ciada TOCYHJapCTBEHHOT'O DK3aMCHa

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIHHUIIJIMHBI

MOoAaYJIsl)
IIK-3: CnocoleH K NpOBeIeHUIO H3MEPEHH I U HCC/IeJOBAHUS Pa3JIMYHbIX 00bEKTOB I10 32JaHHOH MeToAuKe
3HaTh:
VYposenb 1 | OcHOBHYIO crielii()UKY OCHOB CIIOCOOHOCTH K MPOBEACHUIO H3MEPSHUN W UCCIICOBAHUS PAa3IMIHBIX OOBEKTOB IO
3aJJaHHOM METOIUKE
VYposens 2 | OCHOBHbIE HAIIPABJICHHS CIIOCOOHOCTH K IIPOBEJCHUIO U3MEPEHUH U HCCIICA0BAHUS PA3TUIHBIX 00BEKTOB MO
3aJJaHHON MEeTOAUKe
VYpoBens 3 | 3HaTh MPOOIEMATHKY CIIOCOOHOCTH K IIPOBE/ICHUIO U3MEPEHUH 1 UCCIICIOBaHUS PA3JINYHBIX 00BEKTOB 110 33/1aHHOM
METO/MKE
Ymersn:
YpoBenb 1 | PackpbITh CMBICT OCHOB CIIOCOOHOCTH K MPOBEICHUIO N3MEPEHUH U UCCTIEIOBAHUS Pa3IHYHBIX OOBEKTOB IO
3aJaHHOM METOIUKE
YpoBeHb 2 | YMeTh NPOBECTH CPaBHEHHUE PA3IMUHBIX KOHIEMINH CIOCOOHOCTH K MPOBECHUIO U3MEPEHHI U HUCCIIEIOBAHMS
Pa3IMYHBIX 0OBEKTOB MO 331laHHON METOJUKE
YpoBeHb 3 | YMeTh OTMETHTH NPAKTUYECKYIO HEHHOCTh CIIOCOOHOCTH K IPOBEACHHUIO M3MEPEHHH 1 UCCIEI0BAHUS Pa3INYHbIX
00BEKTOB 10 3aJaHHOM METOL
Buangers:
VYpoBeHb | | YMeTh OTMETHTH IPAKTUIECKYIO IIEHHOCTH CIIOCOOHOCTH K IIPOBEICHHUIO M3MEPEHHUH 1 UCCIEIOBAHUS Pa3INIHBIX
00BEKTOB I10 3aJJaHHON METOJ
Yposens 2 | IIpuemaMu criocoOHOCTH K IPOBEICHUIO U3MEPEHHH U UCCIEOBAHMS Pa3INUHBIXO0BEKTOB 110 3alaHHON METOTUKE
YpoBeHb 3 | YMETh OTMETHTH IPAKTUYECKYIO IEHHOCTh CIIOCOOHOCTH K IIPOBEACHUIO H3MEPEHHH 1 UCCIEI0BaHUS Pa3IHUHbIX

00BEKTOB 110 3aJJaHHOM METO

B pe3yjabTaTre OCBOCHUA NTUCHUIIIUMHBI oﬁyqawmuﬁm JOJIKEH
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3HaTh:

3.1.1

-TAUNIOBBIC CXEMOTEXHUYCCKUE PEHICHUSA, IPUMEHIACMBIC B PAJTUODJICKTPOHUKE,

3.1.2 [ -anemeHTHYI0 0633y panO3IEKTPOHHOM anmapaTyps;
3.1.3 [ -OCHOBHBIE pa3HOBHIHOCTH aHAIOTOBBIX U NMU(PPOBBIX MUKPOCXEM, HX XapaKTCPUCTHUKH U YCIOBHS IPHMCEHEHUS;
3.1.4 | -ocHOBHBIE IPUHIIMITBI IPOEKTUPOBAHUS CXEM NIPUOOPOB KOHTPOIIS U IUATHOCTUKY;
3.1.5 | -nanpHeMIINE TyTH Pa3BUTHUS PAJHOIEKTPOHUKU U CXEMOTEXHUKH.
3.2 | YMmern:
3.2.1 | -mpou3BOAUTE BEIOOP AHATOTOBBIX U IU(POBBIX MUKPOCXEM AT MPUOOPOB KOHTPOIS U JHATHOCTHUKH;
3.2.2 | -IpOBOIUTH UCIBITAHUS TUIIOBBIX 3JIEMEHTOB PAaAUO3IEKTPOHHOM anmaparypsl;
3.2.3 [ -IpoeKTHPOBATE M PACCUUTHIBATH CXEMBI C TIOMOIIBIO KOMITBIOTEPA;
3.2.4 | -coBepIICHCTBOBATh IPHEMBI 1 METOIBI IIPOSKTHPOBAHMUS C FICIIOIB30BAHNEM HOBEHIIICH IIEMEHTHOM 0a3bl.
3.3 | Bragern:
3.3.1 |-MeTomamMu U cpeAcTBaMU CO3/1aHMs, aHAITN3a U KOHTPOJIS IPaBUIBHOCTH NPUHIUNUAIIBHBIX JTEKTPUUYECKUX CXEM

IIPOEKTUPYEMBIX YCTPOUCTB B mporpamme Proteus;

332

-Cp€ACTBaAaMM TPAaCCUPOBKHU NMEYATHBIX IUIAT B IIpOrpaMMe Proteus.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon HanmeHnoBanue paszesioB u TeMm /Bug | Cemectp / | YacoB | Kommeren- | Jlurepatypa | Uate | IIpumeuanue
3aHATUSA 3aHATHS/ Kype 197004 PAKT.
Pazgen 1. OCHOBBI 3/1eKTPOHHUKHU U
NOJIYNPOBOJAHUKOB
1.1 [onynpoBoauuko-Beie mpudopsl /Jlek/ 5 4 IK-3 J1.2J12.1 4
1.2 HccnenoBanue cTaOMINTPOHA U 5 8 IK-3 JI3.1 8
crabuctopa /J1ad/
1.3 HccnenoBanue crabunuTpoHa u 5 12 TIK-3 JI1.1 J12.1 0
crabucropa /Cp/ 21
Paznen 2. daexkrpuyeckue
(pyHKIMOHATbHBIE HeNU
2.1 Yeunutenu HanpsHKeHUs U 5 4 TIK-3 JI1.3 J12.1 0
MoIHocTH /JIex/
2.2 HccnenoBanue OUITOIAPHOTO 5 8 IK-3 0
TPaH3UCTOpPa, BKIIOYEHHOTO C 00MIei
6as3oii /J1ab/
2.3 OnexkTpoHHbIe reHepatopsl /Cp/ 5 14 IK-3 J1.2 J12.1 0
31
Paznen 3. DnemeHTHI HH(PPOBBIX
YCTPOIACTB.
3.1 OcHoBHBIE TH(POBEIE dIIeMeHTHI. /JIek/ 5 4 TIK-3 J1.2J12.1 0
32 VYerpoiictso AL U LIATL /Cp/ 5 14 IK-3 J1.3J12.1 0
21
33 HccnenoBanue 1U(POBHIX JIEMEHTOB U 5 12 TIK-3 JI1.1 JI3.1 0
ycTpoiicTs. /J1ab/
Paznen 4. Muxkponpoueccopuast
TeXHHKA
4.1 CtpyKTypHas cxema 5 6 [1K-3 JI1.3 J11.1 0
MHUKpormpoiieccopa /JIex/ JI2.1 J13.1
4.2 Hccnenosanue aroputMa padoThl 5 8 TIK-3 JI3.1 0
MHUKpotporieccopa /J1ab/
4.3 OCHOBBI IPOrpaMUPOBAHUS 5 14 TIK-3 JI.1J12.1 0
MHKpoImponeccopos. /Cp/ 21
4.4 /Dx3amen/ 5 35,7 0
4.5 /KpOx/ 5 0,3 0
5. OHJA OHEHOYHBIX CPEACTB
5.1. KoHTpoJbHBIE BONIPOCHI ¥ 32 IaHUS
3Harh:

1. Knaccmbmcaunﬂ OJICKTPOHHBIX CXEM U UX IJICMCHTOB. O6IJ_[I/IG IIOHATHA.

2.

Mpmuorokackagasie ycmuntenan. CXeMbl U BUbI MEXKKACKaIHBIX CBS3EHl.




OCHOBBI TEOPUH HOIYIPOBOJHUKOB. OOIIME MOHATHS.

Ycunurenu noctosaHoro Toka (YIIT). Cxembl 6anancHoro u auddepeHiuaibHoro ycunuteneit. Ocob6eHHOCTH
€KIMOB pabOTHI.

OCoOEHHOCTH U OCHOBHBIC XaPAKTEPUCTHUKU MOIYIMPOBOIHHKOBBIX MPHUOOPOB.

Onepanuonnsle ycuutenu (OY). OcHoBHbIE TpeOoBaHus, npeabsBisemble kK OY.

®du3ndecKkre IPOLECCH B MNIOCKOCTHOM P-N MEPEXoe.

VIMITy TbCHBIA KITFOUEBOH PeXHUM pabOTHI TPAH3UCTOPA TI0 CXeMe C OOIIMM IMUTTEPOM.

IMomynpoBOAHUKOBBIE TPHOOPHI: AUOBI, TPAH3UCTOPHI, TUPUCTOPHI, HHTETPAIbHBIE MUKpOCcXeMbl. OOImue MOHATHS.
YMers:

10.Tpurrep. CxeMbI 1 0COOCHHOCTH PaOOTHI.

RS

5.2. Tembl KypcOBbIX paGoT (IPOEKTOB)

Pegepar."{udpobiec 2meMeHTH"

5.3. ®oHA OLEHOYHBIX CPEACTB

B mponecce 06y‘l€HI/I${ JAUCHUTIIIIMHBI UCITOJIB3YIOTCA CICAYIOIINUE BUABI KOHTPOJIA:

. BxopHO# KOHTPOJIE MOATOTOBKH CTYAEHTOB IT0 TEMATHKE JICKIIMOHHBIX M MPAKTHYECKUX 3aHATHI U J1aO0OPaTOPHBIX
pabor.

. Texynmii KOHTPOJIb HAa KaXKJOM IPAKTHYECKOM 3aHATHH AN OLIEHKH CaMOCTOSITENBEHOH paboThl CTyIeHTa IIPH
TOATOTOBKE K 3aHATHAM.

. KonTpoms 3a kauecTBOM pabOTH U CBOEBPEMEHHOCTHIO BBITIOIHEHHUS CTYACHTAMH JTA0OPaTOPHBIX paboT.

5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEJICTB

1. ITocemaemocThb

2. AKTUBHOCTh

3. YMeHue BBIICIUTD TJIABHYIO MBICIIb

4. Koxcnekr

5. CaMOCTOSATENBPHOCTH IIPU BBITIOIHEHUH PAOOTHI

BxonHoit KOHTPOIB.

Ilenmpro TpOBeEHHS BXOHOTO KOHTPOIIS SABISETCS BRIIBICHIE OCTATOYHBIX 3HAHUN M YMEHUH 0 TUCIUITIHHAM, HCIIOIb3yeMbIX
HpU U3y9eHUH JaHHOHW AUCIUILIAHEL.

Texymuii KOHTPOJIb.

Llenbro mpoBeAeHNs TEKYLIETO KOHTPOIA ABIISETCS ONpENENIeHNe YCBOSHH IPOYUTAHHOTO MaTepHaa 1 OIpeeIeHHe
CTIIOCOOHOCTH IPHUMEHEHHS ero Ha ero Ha mpakTuke. OCymecTBIseTCs MyTeM IIPOBEPKH MOATOTOBICHHOCTH CTYIEHTOB K
712a00paTOPHBIM U MPAKTHUECKUM 3aHATUAM. JlJ1s1 omycka K paboTe He00X0IMMO OTBETUTH Ha BOIIPOCHI O COAEPKaHUH PaOOTHI U
HOpPsAIKa BBITOTHEHHS.

ITpoMe)xyTOUHBII KOHTPOIE HEOOXO MM /IS OTIPEAEIIeHIsI YCBOCHHUS CTYIEHTaMHU JICKITHOHHOTO MaTepuaia. KoHrpomns
MPOBOAUTHCS B BUAIE IBYX KOHTPOIBHBIX TOYEK, IIPOBOJUMBIX MOCIIE TPOUTECHUS IBYX MOJYIICH.

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOY JISA)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBIL, COCTAaBUTENH 3arnaBue WznarenscTBo, rof
JI1.1 |ITaxomos I1.H. DJEKTPOHUKA U MUKPOIIPOLIECCOPHAs TEXHUKA bumxex: 1U3n-8o KPCY 2010
JI1.2 | ITaxomos ILII. DNeKTpOHHBIE YCTPOHCTBA B MprbopocTpoeHnn: Kypce mekmmii bumxex: 1U3n-8o KPCY 2009
JI1.3 |T'yceB B.I'., I'ycen DJIEKTPOHUKA ¥ MUKPOIPOIIECCOPHAS TEXHUKA: Y YSOHHK TS M.: Beicmas mkomna 2006
IO.M. BY30B
6.1.2. JlonoiHUTeE/IbHAS JINTEPATypa
ABTOpBL, COCTABUTENH 3arnaBue W3narenscTBo, rof,
JI2.1 |T'yce B.I',, I'ycen DJIeKTpOHUKA: yaeOHOe mocodure M.: Beicmas mxoma 1982
IO.M.
6.1.3. MeToanyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue W3naTennbcTBO, TOx
JI3.1 |IMaxomos IL.H., ONeKTpOHMKA U MUKPOIPOIlecCOpHas TexHuKa. Y. 2: Bumkek: M3n-so KPCY 2010
Mycaumos A.I1., METOJIMYECKOE MTOCOOHE K JTAOOPaTOPHBIM paboTaM
T'onbuos B.E.
6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAIIMOHHOM ceTH "MHTepHeT"
D1 | DieKTpOHHKA U MHKPOIPOIIECCOPHAst TEXHUKa e-Duke Journals Scholarly
Collection

6.3. IlepeueHb HHGOPMALMOHHBIX U 00pa30BaTeJbHBIX TEXHOIOTHiIi

6.3.1 KOMHeTeHTHOCTHO-OpHeHTHpOBal—[]—lble 06pa30BaTeJ’leble TEXHOJIOI'MHA

6.3.1.1 | B yueOHOM MpoIiecce HCIOIb3yeTCs:

6.3.1.2 KOMHB}OTCpHBIe ACMOHCTPAIUOHHBIC TPOrpaMMBbl, TECTOBBIC 3aJaHUA TJIsI KOHTPOJIA 3HAHUH CTYACHTOB.




6.3.1.3 | ITakeTsl MPUKJIAAHBIX IPOrPAaMM UCCIIEA0BATEILCKOIO U UHXXEHEPHOIO XapaKTepa.

6.3.1.4 | BuptyanbHbIe cTEH/IB Ha 0a3e KOMITBIOTEpa U IIPOrpaMMHBIX cpeacTB «MicroCap-8.0», «MathCady, «MatLaby,
«LabView».

6.3.1.5

6.3.2 [lepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM U MPOTPaAMMHOI0 o0ecneyeHust

6.3.2.1 | Emunerit katanor Poccuiickoii ['ocynapctBennoi ouomuoreku. URL: http://www.rsl.ru/

6.3.2.2 | Katamorn Hay4unoii anextponHoit 6udamorexu URL: http:/elibrary.ru/

6.3.2.3 | Pecypchl HayqHOTO coneprkanus kommanun Thomson Reuters Web of Science http://apps.webofknowledge.com/

6.3.2.4 | DnexTponHO-OubNMMoOTeuHas cuctema «Jlanp» URL: http://e.lanbook.com/

6.3.2.5 | OnextponHo-Oubmnoteunas cucrema (ObC)IPR-books www.iprbookshop.ru/

6.3.2.6 | Onexrponnsle )xypHanbl komnannu MCT-BbIO http://dlib.eastview.com/

6.3.2.7 | Onexrponnslii pecypc oubdmmorexknn KPCVY - URL: http://lib.krsu.edu.kg/index.php?name=search/

6.3.2.8 | e-Duke Journals Scholarly Collection http://www/dukejournals/org/

6.3.2.9 | IMF eLibrary.ru http://elibrary.imf.org/

6.3.2.1 | Royal Society Journals http://royalsociety.org/journals/

6.3.2.1 | OpunuanbHbie CAlThI

6.3.2.1 | IIpesunent Poccuiickoit @enepanun - www.kremlin.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIIIMHBI (MO Y JI51)

7.1 | JIekiix 1 MpakTHYECKHUE 3aHATHS MIPOBOIATCS B aynuropun 4/109, ocHaNIEHHOW CIIEAYIONUMH PUOOpaMu 1
o0opynoBaHUEM:

7.2 | 1. TumoBo#i KOMIUTEKT YueOGHOr0 000pyHOBaHHs « DJICKTPOTEXHUKA H OCHOBBI JJIEKTPOHUKMY, HCIOJHEHHE CTCHI0BOES
KOMITBIOTEepHOE, 3 MOoHOOIOKa, DTnO03-M3-CK

7.3 12. Octmmmnorpad GDS-71042

7.4 (3. ZET 210 - moxyms ALITI-LIATI(c KTeMMHON KOJOAKOI)

7.514. ZET 220 - moxyns ALII-LIATI(c kiieMMHO# KOJIOJIKO¥A)

7.6 | 5. Omust «Cpeactsa pa3paboTKH BUPTyadbHbBIX puoopos ZETLab Studio»

7.716. ZET 302 — mudpooit ocuusiorpad

7.8 (7. ZET 410 — ycunuTeNb CUTHAJIOB

7.9 | 8. 5 KOMIIBIOTEPOB ¢ HEOOXOAMMBIM KOMILIEKTOM MPOrpaMMHOTo obecnieueHus, TakuM kak MS Office 2007:Word, Excel,
PowerPoint u ip., ¢ BO3MOXXHOCTBIO BbIXO/1a B ceTh «IHTEpHET» U 00eCIeYeHHeM TOCTYIIA B AIEKTPOHHO-
00pa30BaTENIbHYIO Cpely YHUBEPCHUTETA.

7.10

7.11

8. METOANYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA IO OCBOEHUIO JUCHTUIIJIMHBI (MOAY JIST)

Monyns | OCHOBBI ANIEKTPOHHHUKH B HOIYyIPOBOAHUKOB Texymuit koHTpois [Tocemaemocts u Bemonaerne CPC.  6-9
PyGesxHbIit KOHTpOIIb BhIoMHEHNE KOHTPONBbHON paboThl. 4-7

Monyns 2 OnexTpudeckue QyHKIIMOHATBHBIE e Texymmid KoHTpob [Tocemaemocts u Bemonaerne CPC.  6-10
Py6GexHBIif KOHTpONIb BhINoONHEHNE KOHTPONIBHOH paboTEL. 4-8

Mopynb 3 DneMeHTHI U(PPOBEIX YCTPOICTB. Texymumii koHTposb ITocemaemocts u BeimonHenue CPC. 6-10
Py6GexHBIi KOHTPONIb BhIONHEHNE KOHTPOIBHOH paboTEL. 4-8

Monyns 4 MukpormponeccopHasi TEXHUKa Texymmii koHTpOosb [Tocemaemocts u Beimonaenue CPC.  6-10
Py0GexHBIi KOHTpONIb BhITIONHEHNE KOHTPONIBHOH paboTEL. 4-8

[TpomMexyTouHsblii KOHTpOIb (Dk3ameH). 20-30




