MWHOBPHAYKHN POCCHUU
denepanbHOE rOCYIAPCTBEHHOE OIOMKETHOE 00Pa30BaTEIIbHOE YUPEIKIACHUE
BBICITIETO 00pa30BaHUS

«KoCTpOMCKOM roCyiapCTBEHHBIN YHUBEPCUTET»

PABOYAS ITPOI' PAMMA JUCHUITJIMHBI

MukKpocxeMoTeXHUKA

Hamnpasnenue noaroroBku 15.03.04 ABToMaruzaiiysi TEXHOJIOTHYECKUX
MIPOIIECCOB U MPOU3BOJICTB
HamnpapnenHocts KoMmbroTepHBIE CHCTEMBI YIIPABIEHUSI B TEIJIO- Fa30- U
AIIEKTPOCHAOKCHUH

KBanudukanus (cTenenb) BbIMYCKHUKA: OakajaaBp

Koctpoma



-

Pabouast nporpamMma TUCIUILIHMHBL «MHKpPOCXEMOTEXHHKa» pa3paboTaHa:

- B cooTBeTcTBUU ¢ DesepanbHBIM rocyjapcTBeHHBIM 00pa3oBaresibHbIM cTanaaproM @PI'OC BO Yreepxaen
npukazoM MunoOpHayku Poccun ot 12.03.2015 Ne200;

- B COOTBETCTBHM C Y4YCOHBIM IUTAHOM HampaBieHUs TOAroToBKH 15.03.04 ABTOMAaTH3aIMs TEXHOJOTHYCCKUX
MPOLIECCOB U TMPOU3BOACTB HANPaBICHHOCTH KommbroTepHbsle cucTeMBbl YIpaBlieHHSI B TEIUJIO- Ta3o- U
JNIEKTPOCHAOKEHUH TOJ[ Hadaja moArotoBku 2017.

-:-4"/

L

Pazpadoran: — Jlanums Banepwii Bacunbesnd, foueHT kadenpst AMT, K.T.H., JoUeHT
Pl
Peuenzent: {* f Canurora E.B., nouent xadeaps AMT, wr.n

YTBEPAJEHO:
Ha zacenanmn kadenpu AMT
Tportokon 3acenanns kadenps: Ne 10 ot 28.06.2018 r.

3asenyioumii kadeapoiit AMT

/@?j{ Crapogepoe b. A., 1.T.H., npodeccop
e

-


User
Штамп


1. Ileau u 32124 OCBOEHHUS JTUCHUTIIMHBI
Hear aucuumauHbl: DopMUpOBaHWE Yy CTYACHTOB 3HAHWHA, YMEHHWM © HAaBBIKOB pabOTHI ¢
MHUKPORJICKTPOHHBIMH ~ CPEACTBAMH 00pa0OTKM HMH(MOpMAINH, YIPaBICHUS W KOHTPOIS TEXHOJIOTHUYECKUX
MIPOIIECCOB, MPHOOPETEHNE OTBITA PEIICHH 33/1a4 110 Pa3padOTKe CXEMOTEXHUIECKHUX PEUICHNH ¢ NCTIOIh30BaHUEM
U(PPOBBIX AIIEMEHTOB MHKPO3JIEKTPOHUKH.
3agaum JUCHMIIHHBL:
— HAYYHTH OCYIIECTBIATH 00OCHOBAHHBIN BEIOOP 3JICMEHTOB MUKPOAIICKTPOHHUKH B COOTBETCTBUH C
IMOCTAaBJICHHO 3a1aveii;
—  chOopMHPOBATH Y CTYACHTOB MPAKTUYCCKUEC HABBIKU CHHTE3a M aHaTH3a NU(POBBIX CHCTEM;
— HAYYHTh pa3padaThIBaTh U MPOCKTUPOBATH MUKPOAJICKTPOHHEIC CPEIICTBA U CHCTEMEI B 00J1aCTH
aBTOMAaTHU3aIH TEXHOJOTHUYECKUX MPOLECCOB U MPOU3BOJICTB;

2. TlepevyeHpb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 10 THCHUTLIHHE
B pesynbTaTe 0CBOCHUSI AUCIHUIUIAHBI O0YUYAIONHICS TODKeH
3HATH!
—  OCHOBHBIE BH/[IbI U3/ICJTHI MUKPOIIECKTPOHUKH;
—  [PUHIMOBI ISHCTBHS 2IEMEHTOB MUKPOAJICKTPOHHUKH;
—  [pUKJIaJHbIE TPOrPAMMHbBIE CPEJICTBA MPHU BBIMOJIHEHUN YEPTEKEN IITEKTPOHHBIX CXEM;
—  CTaHAapThl, TCPMUHOJOTHIO W 00O3HAYCHHS TPU BBIMOJHCHHWU 33734 MO pa3pabOTKe CPEICTB U CHCTEM
ABTOMATHU3AIUU U KOHTPOJIS;
—  METOJIbI CHHTE3a U aHAU3a IU(PPOBBIX CUCTEM.

—  HCIOJB30BATh HJIEMEHTHl MHKPOIJICKTPOHHOW TEXHUKH TMPH TNPOCKTUPOBAHHU CPEICTB H CHCTEM
aBTOMATH3AIMX M KOHTPOJIS;

—  OCYUIECTBJIATH 00OCHOBAHHBINA BBIOODP 3JIE€MEHTOB MUKPOAIICKTPOHHUKH;

— B COOTBETCTBHH C TEXHHYECKHUM 3aJaHHEM pa3pabaThlBaTh MPHUHIUIHAIGHBIE AIIEKTPUUECKHE CXEMBI

CPEICTB U CHCTEM aBTOMATH3AIINH U KOHTPOJIA.

BJIaJeTh!
—  HaBBIKAMH PaOOTHI CO CHPABOYHBIMHU U HHPOPMALIMOHHBIMU MaTEepHaIaMH;
—  METOJaMHU JIOTHIECKOTO OITUCAHUS TOBEACHUS IIU(MPOBBIX JICKTPOHHBIX YCTPOWCTB;
—  HaBBIKAMH HCIIOJIb30BaHUS MAKETOB MPHUKIIAJIHBIX IIPOTPaMM TS OPOPMIICHHS YePTEKEH U SICKTPOHHBIX
cXeM;
—  METOJaMH SKCICPUMEHTAIEHOTO UCCIICOBAHUS B JIA0OPATOPHBIX YCIOBHAX PEKUMOB PaOOTHI HU(PPOBBIX
AJIEKTPOHHBIX YCTPOUCTB.
OCBOUTH KOMIETEHIUHU:

OIIK-3: ciocoOHOCTH HCIIOIB30BaTh COBPEMEHHBIE MH(POPMAITMOHHBIE TEXHOJIOTHH, TEXHUKY, PUKIIATHBIC
MPOTPaMMHBIE CPEZCTBA IPH PEIICHUH 33734 MPOo(ecCHOHATBFHON IeATeIEHOCTH;

[TK-4: ctocoOHOCTh y4acTBOBAThH B IMIOCTAHOBKE IIeJiell TpoeKkTa (MporpaMMbl), ero 3a1ad Mpu  3aJaHHBIX
KPUTEPHSX, IICNEeBBIX (YHKIUAX, OTPAHWUCHHAX, pa3pabOTKe CTPYKTYpPHl €ro  B3aMMOCBS3EH, OIpEIeICHHH
MIPUOPUTETOB PEIICHHUS 33434 C YIETOM IPABOBEIX M HPABCTBEHHBIX aCIIEKTOB MPO(ECCHOHANBHON NESITEIHHOCTH, B
pa3paboTKe MPOCKTOB U3JCIUI C YYCTOM TEXHOJIOTUICCKUX, KOHCTPYKTOPCKHX, IKCIUTYaTallHOHHBIX, ICTETHUCCKUX,
SKOHOMHUYCCKUX M  YIPABICHYCCKHX IIApaMEeTPOB, B pa3pabOTKE MPOCKTOB MOJCPHU3AIUHN JICHCTBYIOIIMX
MPOU3BOJICTB, CO3IAHUHM HOBBIX, B pa3pabOTKE CPEACTB M CUCTEM AaBTOMATH3alUU, KOHTPOJS, JUATHOCTHKH,
UCTIBITAHUH, YIPaBICHUS NPOIECCAMH, JKU3HCHHBIM ITUKJIOM MPOAYKIMH M €¢ KadyeCTBOM B COOTBCTCTBUHU C
TEXHUYECKUMHU 3aIaHUSIMH U HCIIOTB30BAHUEM CTaHAAPTHBIX CPEICTB aBTOMATU3AIUHU PACUCTOB U MPOCKTUPOBAHHS.

3. MecTo AucHUILIMHBI B cTpykType OI1 BO
Jlucruruinaa oTHOCHTCSI K 0a30Boi BapuatmBHOW dacTh ydeOHoro turana (B1.B.OJ1.7). M3yuaercs B 5
ceMecTpe.
W3ydyeHnne JOUCIMIUIMHBI  OCHOBBIBA€TCS HAa  paHee OCBOCHHBIX JWCIMIUIMHAX: Maremaruka,
MudopmMannoHHO-KOMMYHHUKAITMOHHBIE TEXHOIOTHH, [IporpaMMupoBanne, DNeKTPOTEXHUKA.
W3ydyeHne IUCIMIUIMHBI —SBIISIETCS OCHOBOW JUII OCBOEHHS TIOCIHEAYIONUX JTUCITUTUIMH/TIPAKTHK:
MukponporeccopHas TexHuKa, CpeicTBa aBTOMATU3AIMH U YIIPABJICHUS.

4. OobeM aucHUIIHHBI (MOTYJI51)
4.1. O0beM AUCHMILUTHHBI B 324€THBIX eIHHUIAX ¢ YKA3aHHEM aKaJeMHYeCKUX (ACTPOHOMUYECKHX) YaCOB
M BU/IBI y4e0HOIi padoThI

Bunpt yueOHO# paboTh Ounas popma 3aouHas
qac yac
OO01mas TpyI0eMKOCTh B 3a4€THBIX €IMHALIAX 6 6
OO61mas TpyI0eMKOCTh B 4acax 216 216
AynuTopHBIC 3aHATHS B 4acaX, B TOM YHCJIE: 90 26




Jlexrim 36
IIpakTrueckue 3aHATHA -
JlaGoparopHbie 3aHATHS 54
CamocrosTenpHas paboTa B 9acax 90 181

B TOM YHCIIe KypcoBas pabora 34
Kontpois 36
dopma IpOMEeKyTOUHON aTTeCTanN DK3amMeH DK3amMeH

3amura KP 3amura KP
4.2. O6beM KOHTAKTHOI padoThl Ha 1 oGy4yaromerocs
Bunpl yueOHBIX 3aHATHIH Ounast hopma, 3aouHas,
qac qac

Jlexuuu 36 6
IIpakTryeckue 3aHATUSL - 12
JlabopaTopHble 3aHATHI 54
Koncynprauuu 2 -
3ayeT/3aueTsl - _
DK3aMeH/PK3aMEHBI 0,35 0,35
Kypcossie paboTs 3
KonrponbsHas pabora — 0,5
Bcero 97,15 29,85

5. Conep:kaHue IMCHMILIMHBI (MOAYJISI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3ieiiaM), ¢ yKa3aHHeM
KOJIMYeCTBA YACOB M BH/IOB 3aHATH I

5.1 TemaTtnueckuii NJIaH y4eOHOH AUCIUTLTHHBI

Ounas popma 00yueHus

Ne HasBanue paznena, TeMbl Bcero AynuTopHBIE 3aHATHS Yac CaMocTosTeNnbHasS
Hac. Jlekuuu | Tlpaxr. JIa6. pagora,
yac.

1. | OcHOBHBIE TIOHATHS ¥ CBEICHUS O 10 6 4
WHTETPATBHBIX MUKPOCXEMaX

2. | KomOnHanmoHHbIE JOTHYECKHE YCTPOUCTBA 38 10 14 14

3. |IlocaemoBaTeIbHOCTHBIC IOTHUYECKUE 51 8 23 20
YCTpOMCTBa

4. | AHaJIOTOBBIC HHTETPATHHBIE MUKPOCXEMBI 12 6 6

5. |ludpo-anamoroppie U aHAIOTO-ITU(POBHIE 35 6 17 12
HHTETPaJbHBIC MUKPOCXEMBI

6. |Kypcosas pabora 34 34
Bcero 180 36 54 90
DK3aMeH 36 36
HUTOI'O 216 36 54 126




3aouHas popma o0yueHUs

No Hasganue pasnena, TemMbl Bcero AyauTOpHBIE 3aHATHS, Yac CamocrosTeabHa
Hac. Jlexuuu Ipaxkr. J1a6. # padora
qac

1. | OcHOBHBIE TIOHATHS ¥ CBEICHUS O 24 2 12
HHTETPaJbHBIX MUKPOCXEMax

2. | KomMOMHAIIMOHHBIE IOTHYECKHUE YCTPONCTBA 48 2 2 4 24

3. |IlocnemoBareabHOCTHBIC IOTHIECKUE 48 2 2 4 30
YCTpOIiCTBa

4. | AHaJIOTOBBIC HHTETPATHHBIE MUKPOCXEMBI 26 4 18

5. |ludpo-anamorossie U aHATOTO-ITU(POBHIE 27 4 23
HWHTETPaJIbHbIC MUKPOCXEMBI

6. |Kypcosas pabora 74 74
Bcero 207 6 12 8 181
DK3amMeH 9 9
HUTOI'O 216 6 12 8 190

5.2. Conep:xanne

Paznen 1. OcHOBHBIE IOHSITHS H CBeJIEHHUSI 0 HHTErPaJILHBIX MUKPOCXeMax.

OCHOBHBIE TEPMUHBI M OIPEACICHHS MHUKPOIJICKTPOHUKH. HHTerpanbpHele IHM(QPOBBIE W aHAJIOTOBHIC
Mukpocxembl. I[lomympoBoguukoBas 1uiactuHa. Kpucramn. Kparkas ucTopusi pa3BUTHS SJIEKTPOHHOM TEXHHUKH.
OCHOBBI TEXHOJIOTUH TPOU3BOICTBA UHTETPANbHBIX MUKpocxeM (MMC). TloaroroBka miacTHHb U GOTOMAOIOHOB.
Jlutorpadus. Buabl koprycoB mukpocxeMm. Cuctema ob6o3HaueHuit (MapkupoBka) UMC. YcioBHBIe rpadudeckue
o6o3nauennss UMC Ha gepTexax.

Paznen 2. KoMOMHAIMOHHbBIE JIOTHYECKHE YCTPOHCTBA.

[TonaTne 0 JNOTHYECKUX 3JEMEHTaX M CUTHamax. IIoHATHE 0 KOMOWHAIIMOHHBIX JIOTHYECKUX AIIEMEHTAaX.
OcnoBuble normueckue ¢ynknmun (HE, W, WU, W-HE, WJIU-HE). CxemBl 31¢MEHTOB JHONHOW JIOTHKHU.
Henocrarku. CxeMbl 3JIeMEHTOB AUOIHO-TpaH3ucTopHO# noruku (JTJI). Cxema 06a30BOr0 JOTMYECKOTO IJIECMEHTA
TpaH3ucTopHO-Tpan3ucTopHoi noruku (TTJI). Yposau noruueckux curnanoB TTJI. Ctatudeckue u AUHaAMHUYECKUE
xapakrepuctukn nudposbix MMC. PasnoBugnoctn cxem TTJI. Pacmmpenue BO3MOMKHOCTEH JIOTMUECKHX
aneMeHTOB. TpaH3uctopHO-TpaH3ucTopHas joruka ¢ auogamu I[orrkm (TTJIII). Basossle anementsr MOII-
JIOTHKH: CXEMBI, paboTa, 0co0eHHOCTH. MyJIbTHIUIEKCOPHI, AEMYIbTHILICKCOPHI U UX npuMmeHenue. Lludparops u
nemudpatopsl. OmHOPa3pAOHBIT W MHOTOPa3psAOHBI cymmaropel. Cxema U paboTa apu()METHKO-IOTHIECKOTO
yctpoiictBa (AJIY). KomnapaTopsl mu(poBBIX CUTHAIOB.

Paznen 3. IlociienoBaTeIbHOCTHBIE JIOTHYECKHE YCTPOHCTBA.

[ToHsTHE O TMOCIIEAOBATEIHLHOCTHRIX JIOTHYECKMX OJJIEeMEHTaxX. Tpurrepbl. ACHHXpOHHBIH RS-Tpurrep.
Cunxponuslii  RS-tpurrep. JIBycrymenuatsiii RS-tpurrep. Yuusepcampubiii JK-tpurrep. D- um T-tpurrepsl.
Peructpel mamsatu u caura. CueTunku. ACHHXpPOHHBIE M CHHXPOHHBIE IBOWYHBIE cueT4MKH. KonbueBele u
peBepcuBHbIE cueT4MkH. Monyns cdera. Bumel namsaru. OmnepaTuBHOe 3amomuHamomee yctpoiictso (O3VY).
Knaccudukanus, xkoHcTpykuus, ocobernHoctu O3Y. IloctosHHOe 3amomuHaromiee ycerpoiictBo  (I13Y).
Knaccudukanus, koHcTpykiwms, ocodennoctu [13Y. Buemnee 3anomuHaromniee ycTponcTBo.

Pa3znen 4. AHas10rOBBIE HHTErpaJIbHbIE MHKPOCXEMBI.

[TonsiTve aHaNOroBOrO CHrHajda W aHanoroBblXx QyHKuuH. [lonsTHe 00 omepaummonHoM ycwiutene (OY).
Wneanpapii OY. TumoBas cxema BrmoudeHuss OVY. OcHoBHoe cooTHOomenne OY. Cxema CTaHIapTHOTO
uaTerpanpHOoro OVY. Iapamerpsr omepanmonHoro ycwmmmrtens. OrpunatensHas oOpaTHas CBA3b W €€ BIMSHUE Ha
XapaKTePUCTUKH OTIepariioHHOTO ycuutenss. Cxembl npuMmeneHus OY (MHBEPTUPYIOMUNA W HEWHBEPTUPYIONMIUH
YCHIITEIH, CyMMaTOp, BEIUNTATENb, HHTETpaTop, muddepennuarop). JlorapupmupoBanue u SKCIOHESHIIMPOBAHUE
Ha OY. AHaJIOTOBBIE KOMIIAPATOPHI CHTHAIOB. AKTUBHBIE (QHILTPHI 1-T0 Topsiaka Ha OV.

Paznen 5. Lludpo-ananorossie u aHAJIOro-M(PPOBHIE HHTErPAJIbHbIE MUKPOCXEMBI.

[Monsitne umdpo-anansorosoro upeodbpasosarenst (LAIT). Cxema LAIl ¢ cymMMupoBaHMEM TOKOB.
Hocrounctsa, Hemoctatku. Cxema I[AIl ¢ nectHmunoit martpuneit R-2R. OcnoBnble xapaxtepuctuku L[AIL
[onsiTre ananoro-mudposoro npeodpaszosaress (ALIT). Meroasr AL, Ipunnun peiicreus AL napannensHoro
npeoOpasopanus. [lpurmun geiictBus ALl nBoitHoro wHTerpupoBanus. [lpuHrnmm nedictBus  ALITL
mocnenoBarenbHoro npuonmmxkenus. [lpuniun gevicteus ALl mocnemoBarenpHOro cyera. MHTerpanbHBIC
OITHOBHOPATOPHI.




6. Meroanyeckue MaTepHaJibl I oﬁyqammnxcﬂ M0 OCBOCHHI0O JTUCHUIIIMHBI

6.1. CamocTosiTe/ibHAs padoTa 00yYAIOIIMXCSH MO AUCHUILTHHE (MOTYJII0)

Ounas ¢popma o0yueHUst

Ne Pa3nen (Tema) 3aganne Yacol MeTonuyeckne peKOMeHIAHH 10 dopma
n/n JVCIIMILTHHBI BBINOJIHEHHIO 33/IaHHS KOHTPOJISI

1 |OcHoBHble OHATUA U | M3yueHue 4 BruMaTenpHO IPOUUTANTE TEKCT. I'pynmosas
CBEJICHUS O JIEKIIMOHHOTO YTouHMTE B CIIPABOYHOI IUTEpAType Gecena no Teme.
HWHTETPaJIbHBIX MaTepuarna. HETIOHATHBIE TEPMUHBI.

MHKpOCXeMax BriHecure cripaBodHBIC JaHHBIE HA MTOJIS
KOHCTIEKTA.
Brinenure rmaBHoe, cocTaBpTe IIaH. [1],
(2]

2 | KomOwnHamoHHbIE Nzyuenne 14 | BHHMaTeIbHO MPOYUTANTE TEKCT. I'pyrmoBsas
JIOTHYECKHE JIEKIIMOHHOTO Brigenurte rmaBHOE, cocTaBbTe I1aH [1], |Oecena mo Teme.
yCTpOHCTBa MaTepuaa. [2]. 3amura

OdopmiteHne Otyets! 110 1a00paTOPHEIM paboTamM mabopaTop-HbIX
OTYETOB 110 MOJITOTOBUTH B COOTBETCTBHH C paodor.
1a00paTOPHBIM METOJAMYECKUMU yKazaHusiMu [6].
paboram

3 |IocnenosarensHOCTH |M3ydyenue 20 |BHuMaTenbHO MPOUYUTANTE TEKCT. I'pynmosas
bI€ JIOTHYECKHE JIEKIIMOHHOTO Brienure riiaBHOE, cocTaBbTe IuIaH [1], |0ecena mo teme.
yCTpOHCTBa MaTepuaa. [2]. 3amura

Odopmienne OT4eTHI 10 JTabOpaTOPHBIM paboTam maboparop-HbIX
OTYETOB I10 TTOITOTOBUTH B COOTBETCTBHH C pabor.
J1a00PaTOPHBIM METOIMYECKUMH yKazaHusmu [7], [8],
paboTam [9].

4 | AnanoroBsie Nzyuenne 6 BauMaTensHO MPOYUTANTE TEKCT. I'pynmoBas
HWHTETPaJIbHEIC JIEKIIOHHOTO YTO4YHHTE B CIIPAaBOYHOI JUTEpAType Gecena
MHUKPOCXEMBI MarepHaia. HETIOHSTHBIE TEPMUHEL. TIO TEME.

BrIHecuTe cripaBoYHBIC JTaHHBIE HA TTOJIS
KOHCIIEKTA.

Brigenure rmaBHOe, cocraBbTe IUIaH. [3],
[5]

5 |Ludpo-ananoroseie u |M3ydyenue 12 | BHMMAaTeNbHO NpOYUTANTE TEKCT. I'pynmosas
aHaJoro-1M(ppoBbIe JIEKIIMOHHOTO Brienure ritaBHOE, COCTaBbTE IIaH [2], |Oecena mo Teme.
HMHTETpaJbHbIC MaTepuaa. [3]. 3amura
MHKPOCXEMBI Odopmienne OT4eTHI 10 JTA0OpaTOPHBIM padboTam maboparop-HbIX

OTYETOB I10 TTOITOTOBHUTH B COOTBETCTBHH C pabor.
J1a00PaTOPHBIM METOIMYECKUMHU yKazaHwmsMu [10].
paboTam

6 |Kypcosas pabora Brmonaenne 34 | BBIIONHUTH KypCOBYIO paboTy B 3ammra

KypcoBOH paboTsI COOTBETCTBHH C METOANYECKUMHU KypCOBOH

ykazanusimu [4], [5] paboThI
OKx3aMeH 36 |IloaroroBka K 3K3aMEHY [ IpueM sK3aMeH:
HUTOI'O 126
3aounas opma odyueHHs1
Ne Pasnen (Tema) 3anaHue Yacwl MeTtoanyeckne peKOMeHAALUH 110 ®opma
n/n JVCIIMILTHHBI BBINOJIHEHHIO 33/IaHHS KOHTPOJISI

1 |OcHoBHble nOHsATHS U | U3yueHue 12 |TloaroroBuTh 0030p PEKOMEHIOBAHHBIX I'pynnosas
CBEJICHUS O JIEKIIMOHHOTO HCTOYHUKOB, KOTOPBIH OTpaXkaeTr Gecena 1o
HWHTETPaJIbHBIX Marepuaa. CTENEeHb N3YUYECHHOCTH KITFOYEBBIM
MHKPOCXEMaxX paccMaTpuBaeMoil Temsl [1], [2] MOMEHTaM TEMB)!

2 | KomOuHanmoHHbIE Wzyuenue 24 | BHMMaTeNnpHO MPOUYUTANTE TEKCT. I'pynnosas
JIOTH4ecKue JIEKIIMOHHOTO Berinenure rimaBHoe, cocTaBbTe IuiaH [1], | Oecena mo
yCTpOHCTBa Marepuaa. [2]. KIIOYEBBIM

Odopmienne OT4eTHI 1Mo JTabopaTOPHBIM padboTam MOMEHTaM
OTYETOB o TTOTOTOBHUTH B COOTBETCTBHH C TEMBI.
J1a00PaTOPHBIM METOJIMYECKUMH yKa3aHUsIMU [6]. 3amura
paboTam imaboparop-HbIX|




pador.
IlocnenoBarensHocTH |W3yueHue 30 |BuuMaTenpHO mpoOUYUTANTE TEKCT. I'pynnosas
bI€ JIOTHYECKHE JIEKIIMOHHOTO Brigenure rimaBHoe, cocTaBbTe IUiaH [1], Oecena o
yCTpoicTBa Marepuasna. [2]. KJIFOUEBBIM
Odopmienne OT4eTHI 1Mo JTabopaTOPHBIM padboTam MOMEHTaM
OTYETOB I10 MOJATOTOBUTH B COOTBETCTBHUH C TEMBI.
J1a00PaTOPHBIM METOIMIECKUMH yKazaHusamu [7], [8], 3ammura
paboTam [9]. lmabGoparop-HbIX|
pador.
AHanorossle CaMocrosTenb-Hoe 18 [ToaroroButh 0030p peKOMEHIOBaHHBIX | [pymnmoBas
UHTETPAbHBIC N3y4YCHUE TEMBI UCTOYHHKOB, KOTOPBII OTpaxaer Gecena 1o
MHKPOCXEMBI CTEINEeHb U3Y4YEeHHOCTH KJIFOYEBBIM
paccMmatpuBaemoii Temsl [3], [5], MOMEHTaM TEMB)!
udpo-ananorossie u | CamocTosTenb-HOE 23 |IlonroroBUTH 0030p PEKOMEHIOBAHHBIX I'pynnosas
aHaJoro-1u(ppoBbIe N3y4YCHUE TEMBI UCTOYHHKOB, KOTOPBII OTpaxaer Gecena 1o
MHTETpaJbHbIE CTENEeHb N3YUYEeHHOCTH KITFOYE€BBIM
MHUKPOCXEMBI paccmarpuBaemoii Temsl [2], [3], [10] MOMEHTaM TEMB)|
Kypcosas pabota Brimonaenune 74 | BeIIOTHUTH KYpCOBYIO paboTy B 3amura
KypCOBO# pabOThI COOTBETCTBUHU C METOIUYECKUMHU KypCOBOM
ykazanusmu [4], [5]. paboTHI
IK3aMeH 9 IToaroToBka k 3K3aMeHy ITpuem
SK3aMeHa
HUTOr'O 190

6.2. TemaTuKa W 32IaHUSA TSI TPAKTHYECKHX 3aAHATHI (npu nanuyu)
He npedycmompenul
6.3. TemaTHKa 1 3a/1aHUs IJIs1 J1aG0PATOPHBIX 3AHATHIA

JlaGopaTopHas pa6ora 1. ba3oBsie Torn4ecKre 3IeMEHTHL. MeTouuecKue ykazaHus [6].
JlaGopaTopHuas pa6ora 2. KoMOMHAIIMOHHBIC JTOTMYECKHE JIEMEHTEL. MeToIn4ecKue yka3anus [6].
JlabopatopHas padora 3. RS — tpurrepsl. Meroauueckue ykasanus [7].

Jlaboparopnas padora 4. JK — tpurrepst, D — tpurrepsl, T — tpurrepsl. Meroaudeckue ykasanus [7].
JladopaTopHasi padora 5. Peructpsl. Meroanueckue ykazanus [8].

JlaGopaTopHas padora 6. Cuerunku. Meroandeckue ykasanus [8].

JladopaTopnasi padota 7. Cymmarops! u AJIY. Meronnueckne ykazanus [9].

Jlabopatopnasi padora 8. Lludpo-ananoroseie npeobpazosarenu. Meroauueckue ykazanus [10].
JlaGopaTopHas padora 9. Anamoro-iudposeie mpeodpasoBatenu. MeToaudeckue ykasauus [10].

6.4. MeToanueckue peKoMeHIAIMH /151 BHINOJTHEHHsI KyPCOBBIX pagoT

KypcoBasi paboTa Mo MHUKPOCXEMOTEXHHKE — 3TO CaMOCTOsITEJbHas ydeOHas paboTa, BBIMOJHsSEMAas B
TEUEHHE CEMECTPa CTYACHTAMH IO PELICHHIO PUKIAJHBIX 3a7a4.

B mpoiiecce BBIMOJHEHHUS KYpCOBOH pabOThI CTYIEHTBHI CO3JAI0T MAaTEMaTHYECKHE MOJEIH JOTHYECKUX
YCTPOWCTB, TPOBOJIT MUHHMH3ALUIO W ICJICHANPABICHHBIN CHHTE3 HCXOJHOW CHCTEMBI, BBITIONHSIOT BBIOOD
PCATBHBIX IEMEHTOB MHUKPOCXCMOTCXHHUKH.

BrImonHeHHEe KypcoBOil pabOTHI MO3BOJIAET COPMHUPOBATH MPAKTUICCKUE HABBIKU, YMCHHS HCCIICIOBAHUS
U MPOCKTUPOBAHUS MUPPOBBIX JOTHYCCKUX YCTPOUCTB.

KypcoBast paboTa rotoBuT K Oyayiuedl mpoQecCHOHANTBHON NEATCIBHOCTH, NACT HABBIKH JIJISl PEHICHUS
3a]a4y aHaK3a U CHHTE3a JIEKTPOHHBIX CHCTEM YIPABJICHHS.

KypcoBasi paboTa cOCTOMT W3 3aJaHusi, MOSCHUTEIbHOW 3alMCKH U Pa3pabOTaHHBIX CXEM COTJIaCHO
BapUaHTY 3a/IaHHsI.

KypcoBast paboTa 1o3BoJIsSIeT 3aKPENUTh TEOPETHICCKUE U TIPAKTUIECKUE 3HAHHS CTY/ICHTOB, (hOPMHUPOBAThH
y HUX YMEHHE ITPUMEHSTh 3HAHUS NPU PELICHHH MPHUKIAIHBIX 3324, OATOTABIMBACT K BBIMOJHEHHUIO BBITYCKHOMN
KBTM()UKAITMOHHOM PabOTHI U K CAMOCTOSTENILHOM paboTe MO N30paHHOH CTIeMaTbHOCTH, CTIOCOOCTBYET PAa3BUTHIO
TBOPYECKHUX CITIOCOOHOCTEH.

Y4ebHoe mocobure 1o BBITIOTHEHUIO KypCOBOM paboThI [4].




7. IlepeyeHb OCHOBHOI{ M AONOJHHMTE/ILHOM JUTEPATYPhl, HEOOXOAUMOIi ISl 0CBOCHH AUCIHMILIHHBI
(moxy.s)
a) ocHo6Ha:
1. CaxkueB, A. M. lludppoBsie ycTpoHCTBAa 1 MUKPOTIPOIIECCOPHI [ DIIEKTPOHHBIH pecypce] : yaebHoe mocodue / A.M.
Caxwnes, U.C. Teipprmkua ; UL THT'AY. - HoBocubupck : I HI'AY «3osoToit komoc», 2015. - 158 c. : cxem.,
Tabs. — Pexxum mocryma :
http://biblioclub.ru/index.php?page=book&id=458701
2. CmupHOB, 0. A. OCHOBBI MHUKPO3JIEKTPOHUKH U MHUKPOTIPOLIECCOPHON TEXHUKH [DIEKTpOHHBIN pecypc] : y4el.
noco6ue / }0.A. Cmupnos, C.B. Cokonos, E.B. TutoB. — Dnexrtpon. nan. — Cankr-IletepOypr : Jlans, 2013. —
496 c. — Pexum poctymna:
https://e.Janbook.com/book/12948

6) donoanumenbHasl
3. Ky3oBkuH, B.A. DnekTpoHuka. DIeKTpoPu3NIecKue OCHOBBI, MUKPOCXEMOTEXHHKA, MPHOOPHI W YCTPOHCTBa
[DmexTponHsIi pecypc] : yaeonuk / B.A. Ky3oBkuH. - Mocksa : Jloroc, 2011. - 328 c. - (HoBas YHUBepcHUTETCKAS
bubnmoreka). - ISBN 5-98704-025-6. — Pexxum moctymna: http://biblioclub.ru/index.php?page=book&id=89796
4. ®emtoxud B.M. OCHOBBI JIOTHUECKOTO CHHTE3a ITUPPOBBIX YCTPOUCTB. [TekcT; DnekTpoHHbBIH pecypc] : YuebHoe
nmocobue / demoknH Bramumup MuxaiinoBud. —Koctpoma: M3marensctBo KocTpoMCKOTO TocymaapCTBEHHOTO
TEXHOJIOTHYeCKoro yHuBepcuteTa, 1998. — 48 c. — ISBN 5-230-21679-4 (25 9K3.) —Pexxum moctyna:
ftp://amt401 .kstu.edu.ru/pub/lvv/MST/
5. Hluno B.JI. Ilomynsipubie mudpossie mMukpocxembl [Tekct; DmextponHblil pecype] : CrpaBounuk / Ilnmo
Banepuii Jleonngosuu. —-Mocksa : Pagno u cBszp, 1987. — 352 c.- (MaccoBast paguo0-ka. Bem. 1111) 25 ak3.
—Pexum nocryna: ftp://amt401.kstu.edu.ru/pub/lvv/MST/

8) Memoouueckue yKa3anusl

6. Jlammma B.B., ®emoxna B.M. MHcciaenoBanme KOMOMHAUMOHHBIX JIOTMYECKHX CXEM: METOIUYECKHE
ykazanust/[ DnekTponHslii pecype] - 1-e m3a. —Koctpoma: WMza-Bo KI'TY, 2006. — 24 c. —Pexkum noctyma:
ftp://amt401 kstu.edu.ru/pub/Ilvv/MST/

7. Jlammua B.B. HccrnenoBanue CTPYKTYyphI U YCTPOMCTBA TPHUITEPOB: METOIUYECKHE yKa3aHUs /[DIeKTpOHHBIN
pecypce] /B.B.Jlanmun, B.M.®entokun - 1-e uzn. —Kocrpoma: Uzn-so KI'TY, 2006. — 16¢c. —Pexum nocrymna:
ftp://amt401 .kstu.edu.ru/pub/lvv/MST/

8. Jlammmu B.B., ®emiokun B.M. HccnenoBanne paOOTBI pPETHCTPOB M CUCTYHKOB! Metoauueckue
ykazanust/[Dnexktponnslii pecype] - 1-e u3n. -Koctpoma; W3a-so KITY, 2000, — 16 c. —Pexum noctyma:
ftp://amt401 .kstu.edu.ru/pub/lvv/MST/

9. ®emoxkun B.M., Jlamuunn B.B. MccnenoBanue paboTel CyMMaTOpOB U apu(METHIECKO-ITOTHUECKUX YCTPOHUCTB:
Meronndeckue ykazanus/[ DnexTpoHHbIi pecypc] — 1-e m3a. — Koctpoma: KI'TVY, 1997. — 14 ¢. —Pexum nocryma:
ftp://amt401 kstu.edu.ru/pub/lvv/MST/

10. Jlammua B.B. M3ydenue ycTpoiicTBa u paboThl ITUPPO-aHATOTOBBIX M aHAJIOTO-IU(GPOBBIX Mpeodpa3oBaTeeii:
MeTonudeckue ykazanus /[Dnekrponnsiit pecypc] /B.B.Jlammmn, B.M.®entokun - 1-e u3a. —Kocrtpoma: Uzn-Bo
KI'TY, 2007. — 15 ¢. —Pexum gocrtyma: ftp://amt401.kstu.edu.ru/pub/lvv/MST/

8. IlepeyeHs pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKAINOHHOH ceTn «HTEepHET», HEOOXOTUMBIX 115
OCBOEHHSI THCIUTIIHHBI
NuhopmannoHHo-o6pazoBaTesIbHbIE PECyPCHI:
1. ®enepanbHblii nopran «Poccuiickoe oOpasoBaHue»;
2. O¢duumanbHbIil calT MUHECTEpPCTBa 00pa3oBaHust U Hayku Poccuiickoit denepaunu
DNeKTpOHHBIC OMOIHOTEYHBIC CUCTEMBI:
1. OBC «Jlanp»
2. OBC «YuuBepcureTckas 6ubnmoreka online»
3. 3BC «Znanium»

9. Onucanne MaTepl/laHbHO-TeXHl/l'-leCKOﬁ 0a3bI, HEOOXOIUMOT ISt OCylIeCTBJICHUSA Oﬁpa30BaTeJ'l]>HOl"O
nponecca mo TMCIHUIInNHE

Jexkuyuonnan ayoumopus I0DKHa OBITH OCHAICHAa MPE3EHTALMOHHBEIM 00OpYZOBaHHEM (TIEPCOHAIBHBIN
KOMIIBIOTEP, MYNBTUMEAUNHBINA IPOEKTOP, IKPaH).

Jlabopamopus mukpocxemomexuuxku u Mukponpoyeccoproii mexuuku b-402.
1) JTaboparophsie cTeHabI «OCHOBBI IU(HPOBOK U MUKPOIIPOIIECCOPHON TEXHUKH».
2) JlaboparopHbie cTeHnbl YM11.

3) KoMrmiekT miaT st 1a00paTopHbIX paboT MO0 MUKPOCXEMOTEXHHKE.



