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Pabouas mnporpamMma auctMIuiMHbl (MOAyisi) «OCHOBBI TEXHOJIOTMH 3JEKTPOHHOM
KOMIIOHEHTHOM 0a3b» /coct. . A. MycradaeB — Hanpunk, 2021, 17 c.

Pabouas mporpamma npegHasHaueHa JUisl IPernoiaBaHusl AUCLUILIMHBI (MOaYJist) 0a30BOM
gactu b1.B.JIB.02.02 crtygmentam  ouHOii  ¢opMBl  OOydeHHS IO  HampaBJICHUIO

noarotroBkul 1.03.03 KoHCTpyHpoBaHUE M TEXHOJIOTHS 3IEKTPOHHBIX CPENCTB B 4 cemecTpe, 2

Kypca.
Pabouas mporpamMma cocTaBieHa C yd4eToM (elepabHOrO TIOCYAapCTBEHHOTO

00pa3oBaTeNbHOTO CTaHAapTa BBICIIET0 0Opa3oBaHUs Mo HampariaeHuto moarotoBku 03.03.03-
Pagnodusuka, yTBep»KaeHHOro Mpuka3oM MuUHHCTEpCTBa 00pa3oBaHHMs M Hayku Poccuiickoit
Oenepanuu ot 19.09.2017 Ne 928 (3apeructpupoBano B Munrocte Poccum 12.10.2017 Ne
48537);.
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1 Heab u 3aqaum 0CBOCHUS JUCHUIITIHHBI(MO/TYJIS)

Heap wu3yueHus AUCUMIUIMHBI (MOIyJis): (OPMUPOBAHHE Yy CTYACHTOB KOMILIEKCa
3HAHWM, YMEHUH U HaBBIKOB B 00JIACTH MUKPO- M HAHOTEXHOJIOTHYECKUX MPOLIECCOB (IIPOIIECCOB
TUTAHAPHO-IMUTAKCUAIBHON TEXHOJIOTHUH) CO3/IaHusl B 00beMe WJIM Ha MOBEPXHOCTH TBEPAOTO
Tena - TMOJUIOKKHM DJIEMEHTOB M KOMIIOHEHTOB COBPEMEHHOM MHTErPAIbHOM KOMIIOHEHTHOW
0a3pl, HAy4YUThb OCHOBAM MAaTEMAaTUYECKOTO MOJCIUPOBAHHUA TEXHOJOTHUYECKUX IPOILECCOB
IUTAHAPHO-3UTAKCHAIBHOM TEXHOJIOTUM IPOU3BOJCTBA KOMIIOHEHTOB TBepaoTenbHbIX WC,
pacuera TEXHOJIOTHYECKUX PEXKUMOB U ITapaMeTPOB MIPOLIECCOB.

3agaum u3ydyeHUs TUCIHUIUIMHBL (MOMYJA):: B paMKaxX TUCIMILTUHBI PacCMaTPUBAIOTCS
¢u3nUeckue OCHOBBI, JIeXKAllde B OCHOBE TEXHOJOTHYECKHUX IMPOIECCOB, OCOOCHHOCTH
anmapaTypHOro oOecreyeHHs TEeXHOJOTMYECKHX TMPOIECCOB  IIaHAPHO-3MUTAKCHAIBHON
TEXHOJIOTMH, METOJbl MATEMATUYECKOTO OMHCAHMUS U MOJEIU TEXHOJOTHYECKHX IPOIIECCOB
co3ganusa xommnonenros bUC u CBUC.

W3ydenune TUCIMIUIMHBI HATIPABJICHO HA TIOATOTOBKY CIIEIIHATIMCTOB, CIIOCOOHBIX pelIaTh
Mpo0OIJIeMbl, BOSHUKAIOIINE MTPH SKCILTyaTalluy U3 JIEKTPOHHON TEXHUKHU C YYETOM
00JIaCTH, TUIIOB M 3a]1a4 POPECCUOHATBLHOMN IEATETFHOCTH B COOTBETCTBUU C
npodeccHoHaNbHBIMH CTaHAAPTAMHU:

06.005 «Creuuanuct 1O SKCIUTyaTalldd pPaJHO3JIEKTPOHHBIX CPEICTB (MHXKEHEp-
ANIEKTPOHMK)», YTBEP)KIEHHBIH MpHKa3oM MMUHUCTEpCTBA TpyJda M COLMAIBHOW 3allUThI
Poccuiickoit @eneparyu ot 31 uronst 2019 roga N 5401 (3apeructpuposan B Muntocte PO 28
asrycta 2019 roga, peructparuonabiii N 55756).

40.058 «WHxeHep - TEXHOJIOT 1O NPOU3BOACTBY H3JAEIUN MHUKPOIIEKTPOHUKNY,
YTBEP>KICHHBIA TMpHKa3oM MUHUCTEpCTBA TpyJda U COIMaNbHOM 3ammuThl Poccuiickoit
®enepanun ot 03.07.2019 1. Ne 480H (3apeructpupoBan Muntoctom Poccum 29.07.2019 1. Ne
55439).

2 MecTto qucuuniannbl (Moayssi) B crpykrype OIIOII BO

JlucruruinHa OTHOCUTCS K 0a30Boi yacTH yueOHoro 1uiana 6;1o0ka 1 b1.B.JIB.02.02. JTannas
yueOHas TUCIUIUIMHA UMEET mepe co0ol 3a7auy mokas3arh o0ydaronemycs: GU3nKo-
XUMHUYECKYIO CYIITHOCTh UCIOJIb3YEMBIX B IUIAHAPHO-AIUTAKCHAIILHON TEXHOJIOTHH MPOIIECCOB U
MIPUBUTH YUAIIEMYCS KOMITJICKCHBIN MOX0]T K BEIOOPY M 0OOCHOBAHUIO METOJIOB U MPOIIECCOB
(bopMUPOBaHUSA INEKTPOHHONH KOMIOHEHTHOM 0a3bl.
[Tpu ocBOCHMH TUCIUIUTMHBI O0YYAIOIIMIACS CMOKET YaCTUIHO MPOJEMOHCTPUPOBATH
cienyomue 0000meHHbie TpyaoBbie QyHKmH (OTD):
— DKcIulyaTaluus pajno3JeKTPOHHON anmapatypsl (mpodeccruoHanbHblit ctangapt 06.005
«CrienuanucT 1Mo IKCIUTyaTaluy PagruodJIeKTPOHHBIX CPENCTB (MHKEHEP-IJICKTPOHHK)Y,
ko B, ypoBeHb kBanmupukanuu -5);
— PazpaboTka eTMHUYHBIX TEXHOJIOTHYECKUX MPOIECCOB U PEKOMEH/IAIMM M0 YCTPAHEHUIO
U TpeNyNpekKIeHUI0 Opaka B  TPOU3BOACTBE  M3JCIHH  MHKDPOAJICKTPOHUKH
(mpodeccronanbubiii ctanmapt 40.058 «MHKeHep - TEXHOJIOT 110 TTPOU3BOICTBY H3ICITHMA
MUKPO3JIEKTPOHUKINY», KOJl B, ypoBeHb kBanudukanuu -6);

3 TpeGoBaHus K pe3y/IbTaTaM OCBOCHHMS JAWCUMIIJIMHBI(MOIYJIS)

[Tpouecc u3yyeHus! TUCIUILTMHBI HaMpaBlieH Ha (OPMUPOBAHUE PIIEMEHTOB CIETYIOIINUX
KOMIIETECHLINH :
- IIK-3 CrocobeH mnpoBOAWTH aHANM3 MPUYMH Opaka TMpPH H3TOTOBICHUM H3ACIHHA
MUKPO3JIEKTPOHUKU U JlaBaTh peKoOMeH1aluu 1o ux YCTpaHEHUIO u
npenynpexaenuto(rpodeccrnonanbueiil crangapt 06.005 «Crenuanuct mo 3KCIUTyaTaluu



byHKIHs B/01.5 -

PaZMOdIIEKTPOHHBIX CPEACTB  (MH)KEHEP-3JIEKTPOHUK)», TpYJoBast
TexHnueckoe 00CIy)KMBaHUE PAJAUO3IEKTPOHHOM anmnapaTypbl).

KOI[ 1 HAMMCHOBAHUC WHAUKATOpA JOCTHIKCHUA KOMIICTCHIIUH:

- [1IK-3.3. [Ipennaraet BHECEHUE U3MEHEHHUI B TEXIIPOLECC.
B pe3ynbraTe 0CBOCHUS NUCIUTUTMHBI O0YYaIONTHICS TOJKEH:
3HaTh:
-TpeOOBaHUs TEXHUYCCKUX PETIIAMEHTOB Ha BBITYCKAEMbIC M3/ICTIHS MUKPOIJICKTPOHHKHY;
-METO/Bl OIEHKH TMPHUTOJHOCTH ¢ BOCHPOU3BOAMMOCTH TEXHOJOTHYCCKUX IPOIECCOB
MIPOM3BOJICTBA U3ACTUN MUKPOIICKTPOHHUKH.
YmMmern:
-HCTI0JIb30BaTh CTAaHAAPTHBIC KOMIBIOTEPHBIE TIPOTPAMMBI 1T 00PaOOTKU CTATUCTUYECKUX
JTAHHBIX;
-OMpeIeNsTh MPUIUHBI OTKIIOHEHHUS MTapaMeTPOB TOTOBOTO M3EIHUS OT 3a/IaHHBIX;.
Baaners:
-CTaTUCTUYECKUM aHAJIM30M IMapaMeTPOB TEXHOJIOTUICCKUX OTepaIuii;
-BBISIBIICHUEM ¥ YCTPaHEHUEM MPUIMH OTKJIOHEHUS apaMeTPOB TEXHOJIOTHUSCKHUX OIEePAIHiA OT
3aJJaHHBIX;
4. Cooeprcanue u cmpykmypa oucyuniunvl (Mooynis)

Taonuya 1. Cooepotrcanue oucyunaunvt (M0o0yasn) «OCHOBBI TEXHOJIOTHH JIEKTPOHHOM
KOMIIOHEHTHOM 0a3bD» MepeueHb OILICHOYHBIX CPEJICTB U KOHTPOIUPYEMBIX KOMIETCHIIUN

Kon Haumeno
KOHTPOJIU
Ne Haumenoanue Conep:xanue paszaeia py:lglofz'l OIIB::-I]:)P‘II(;-IO
n/n pa3neia/ TeMbl
KOMIIETECH ro
n cpencTBa
L. | TIpuGopst CoBpeMeHHEBIe JOCTHKEHHUSI MHKPO- u MK-3
MHUKPO- W | HAHODJICKTPOHUKH.  [lmaHapHO-3MUTaKCHATbHAS
HAHODJICKTPOH | TEXHOJIOTHUS CO3/[aHUsS TPUOOPOB MHKpPO- U
HUKH Y | HAHODJICKTPOHUKH. TpeOoBaHUS K MaTepuaiam,
OCHOBHBIE XAMHUYECKUM  PEaKTUBaM,  TEXHOJIOTUYECKUM K, T,IIP,
TEXHOJIOTHYEC | Cpejiam, TEXHOJOTHYECKUM YCIIOBUSAM
KHe MIPOU3BOJICTBA npudopoB MHUKPO- U
MapIIpyThl UX | HAHOAJICKTPOHHKH.
M3TOTOBJICHHSI.
2. | Texuosnoruuec | [Iporecchl MOATOTOBKH MOBEPXHOCTH IOIIOMKEK. MnK-3
KHe Tporecchl | TepMUYecKkue  METOIABI  CO3JaHUST  OKCHJIOB
HaHECEHUs MOJTYTIPOBOJTHUKOBBIX W METAUIMYCCKUX CJIOCB.
manektpuuec | HuzkoremmnepartypHbie METO/IbI CO3JaHus
KHUX, IUAJICKTPUIEeCKUX ciioeB. OCHOBBI JUTOTpaduu. K, T,IIP,
nonynpoBoaH | OCHOBBI ~ SMUTaKCUU.  MOIEKYISIpHO-Ty4YeBas
HUKOBBIX U | SIHUTAKCHSL.
METaJNINYECKU
X TJICHOK
3. | Texuonoruuec | dudpdysust u3 HEOTPaHUYECHHOTO u | MK-3
KHE€  METOJBI | OTPAHHMYCHHOTO HCTOYHHMKA. Honnas
JIOKAJIbHOTO UMIUTaHTaIUs. VIOHHBIN CUHTE3 UAIEKTPUICCKUX
JICTUPOBAHHUS | U TPOBOJAIIMX MaTepraioB. MaTeMaTHUECKHe K.T.IIP
MOJIyIIPOBOJIH | MOJIEIH TEXHOJIOIMYECKHUX IPOLIECCOB. ’P,K ’
MKOBBIX ciioeB | O0opyaoBaHHe, METOIBI KOHTPOJII W pacyera
W yHaJeHus | mapaMeTpoB TEXHOJIOTHYECKHUX MIPOIIECCOB.
TURJIEKTpUYEC | XUMUYECKHE METO/IbI TpaBIICHUS
KHX, JIMDJICKTPUIECKHX, MOJTYTIPOBOJTHUKOBBIX




MOJYIPOBOJIH | METAJUTMUECKUX clioeB. [11a3MeHHbIe U TyYKOBbIE

HKOBBIX U | TEXHOJIOTUU TPaBJICHUs MaTepuanoB. Biausuue

METAJIMYECKH | JIOKAJM30BAaHHOTO  3apsiia, HHIYLHPOBAHHOTO

X CJIOEB. rOpsIYMMHU HOCUTEJSIMH Ha MapaMeTpsl U POBHIX
CXEM..

B rpade 5 npuBomsaTca mmaHupyemble (GOpPMBI TEKYLIETO KOHTPOJISA: HPAaKTHUYECKUE
paboter (ITP), xommokBuym (K), Beimomnenue KypcoBoil padotsl (KP), pyOexHBI KOHTpPOJIb
(PK), TectupoBanue (T).

CrpykTypa TUCUUTLTUHBI(MOYJI1) «OCHOBBI TEXHOJIOTHH 3JIEKTPOHHON KOMIIOHEHTHOM
0a3bl»

CtpyKTypa TUCHUTLTAHBI(MOTYJIS )
Ta6ymia 2. O01as Tpy10eMKOCTh TUCIUIIIIMHBI COCTaBIIAET 3 3a4eTHIX enuHuIl (108 yacoB)

Bun paGotsl TpyroemMKOCTh, 4acoB
4 cemecTp Bcero
OO6mr1ast TpyI0EMKOCTh(B Yacax) 108 108
KonrakTHas padora(B yacax): 51 51
Jlexrun (JI) 17 17
JlabopaTtopusie paboTri(JIP) 34 34
CamocrosTenbHas paboTa(B yacax): 48 48
Kypcosoii npoekr (KII), kypcosas pabora (KP)'
CaMOCTOSTENNbHOE U3YyUEHUE PA3/IEIOB 39 39
KonTponbnas pabota (K)
Buj npome)xyTouHOM aTrTecTanuu 9 9
Bua utoroBoro KOHTpoIIs (3a4€T, SK3aMEH) 3a4yeT 3auer
Tabmua3. JIEKIMOHHBIE 3aHATHA
Ne /i Tema
1 HHaHapHO-SHI/ITaKCI/IEU'[LHaﬂ TEXHOJIOT'Us
2 TepMuyeckue METObI CO3AaHUS IPHOOPOB.
3 ..Texnonornueckuit Mmapupyt usroronyuenus bUC.
4 MeTto1bl cO3aHMS TUIIEKTPUIECKUX CIIO0EB
5 [1na3MeHHbIC U TYYKOBBIE TEXHOJIOTHH

Taoauua4. [Ipaktuveckune padorsl (I1P)

Ne /i Tema
1 MopaenupoBanue mporecca TepMUYECKOr0 OKACIEHUS MOHOKPUCTAININYECKOTO
KPEMHHSI B CYXOM KHUCIIOPOJE U Mapax BOAbI.
) Pacuer TexHonorndeckux pexxuMoB 1-oi u 2-0it craaun auddy3un npumecu B
KPEMHUHU.
3 Pacyer TeXHOIOrMUECKUX PEKUMOB MPOIEcCa MOHHON UMILTaHTAI|H.
4 MopenupoBaHuEe TEXHOIOTUYECKOTO MPOIECCa HOHHO-TYUEBOI0 TPaBIEHUS TIIEHOK
5 MopaenrpoBaHue polecca MArHeTPOHHOI'O HAMIBUIEHUS] METAIUIMYECKUX TIIIEHOK
Taoauna S5.CamocTosiTesibHOE N3yYeHUE PA3/1eJI0B IHCIUIIINHbBI
Ne n/nn Bomnpocsl, BEIHOCUMBIE Ha CAMOCTOSITEIBHOE H3yUYEHUE
1 Paspemmaroniast ciocoOHOCTH TEXHOIOTHYECKUX MeTo0B co3aanust CBUC




2 [Tpunune! MacurabupoBanus npu npoektupoBanuu bBUC

3 Ou3nyeckue U TEXHOJIOTHYECKHE orpaHndeHus npu MacmradupoBannu CBUC
4 TexHonmornyeckue Mporecchl U3roTOBICHUS AIIEMEHTOB HAHOAJIEKTPOHUKHI

5 D¢ dekTrl, BBI3bIBAEMbIE TOPSYUMU JICKTPOHAMH, HA CXEMHOM YPOBHE

6 Tonkue oxcuanble IeHKH B TexHonoruu CbUC

5. OneHouHble MaTepUaNbl AJIsl TEKYIIEro U pyOeKHOTO KOHTPOJIS YCIIEBaEMOCTH U
MIPOMEKYTOUHOM aTTECTALMKU
3ajaHus A1 TEKYLEro KOHTPOJIs

Kosanokeuym

B cemectpe npoBoasTcs 3 KOUIOKBUYMa, KOTOPBIE OLIEHUBAIOTCS M0 8 0aJJIOB KaXK IbIi.

Bomnpocsl, BEBIHOCHMBIE Ha KOJUIOKBUYM(KOHTpoaupyeMast komnereHuus [1K-3)
I1epBbIil KOJUIOKBUYM

1. Knaccudukanus MC

2.CoBpeMeHHbIE JOCTHKEHUSI MUKPO- U HAHORJIEKTPOHUKHU

3.IlnanapHo-3nMUTaKCHaNIbHAS TEXHONOTHs npousBoacTBa MC

3.IIpouecchl MOAroTOBKU MOBEPXHOCTHU MOTYIPOBOIHUKOBBIX IIACTUH

4. OCHOBHBIE TUIIBI PACTBOPOB /ISl XUMUYECKONH 00pabOTKH ITIaCTUH

5.Kpatkas xapakrepucTtuka 000py10BaHUs ISl MPOBEACHUS TEPMO -ITUDPy3MOHHBIX
MIPOLIECCOB

6.0OCHOBHBIE METO/IbI TEPMUUYECKOTO OKHCIEHUS KPEMHHUS

7.HetepMuyecKkue METOIbI CO3/ITaHUSI OKCHUJTHBIX CIIO€B KPEMHUS

8.Metozp! (hOpMUPOBAHUS TIJICHOK HUTPHIA KPEMHUS

9. MeTo1bl KOHTPOJISI KA4eCTBA TUAJIEKTPUUYECKHUX TIEHOK

10.0cHOBHBIE TEXHOJIOTHYECKUE MPOIIECCHI TUTOTrpadun

11.KpaTkast XxapakTepucTUKa JIUTOrpaduueckoro 000pya0BaHHs

12.Bunpl 6paka ¥ METOIbI KOHTPOJISI TIPOIECCOB JTUTOTpaPuu

13.MeTo/bl AMUTAKCUH KPEMHHS U3 Ta30BOH (pa3bl M snHUTaKkcuaibHOE 000pyI0BaHNE
14.Bupl 1eeKToB SMUTAKCUU U METOABI KOHTPOJIS [TapaMETPOB CIIOEB

BTopoii kKoJmokBuym

15.MounekynspHO-JTydeBasi SIUTaKCUs

16.HaneceHue 11€HOK IIpU MOHM>KEHHOM JIaBJIEHUH U3 METAJUIOOPTaHUYECKUX
coequnenuit (meroq CVD)

17. Anddy3us npumMecu B KpEMHUU

18.0cobennoctu nudPpy3uoHHOT0 000pYAO0BaHUS U OCHOBHBIE UCTOUYHUKHU AU GY3UH B
KPEMHUEBOW TEXHOJIOTHHU

19.Metoabl pacueTa TEXHOJIOTMUECKUX PEKUMOB U KOHTPOJISI MapaMeTpoB AU(PPY3HOHHBIX
CJI0€EB

20.0060pyn0oBaHNEe HOHHON MMIUTAHTAIIMH U €T0 OCHOBHBIE TTAPaMETPhI

21.Pacyer TEXHOJIOTMYECKUX PEXUMOB IIPOLIECCa UMILIAHTAIIUM KPEMHUS

22.0co0eHHOCTH TEPMUYECKOTO OTKUTa UMIIAHTUPOBAHHBIX CIIOEB

23.I0pomecchl ~ XUMHUYECKOTO  TPABJICHUS  METAJUIMUECKUX,  JTUDIIEKTPHUYECKUX U
MOJTYIPOBOITHUKOBBIX TJIEHOK

24.Ilna3mMeHHblE  METOJIbl  TpPAaBIEHUS  METAIMYECKHX,  JUAJIEKTPUUYECKHX U
MOJTYIPOBOITHUKOBBIX TJIEHOK

25.Metozpl TpaBIe€HUS METAIUIMYECKUX, TUAIEKTPUUYECKUX U TOTYTIPOBOJHUKOBBIX TIEHOK
HMOHHBIM ITYYKOM




26.0060pyoBaHKe ISl HOHHO-TYYEBOTO U TUTA3MEHHOTO TPABJICHUS TUICHOK
27.Metoapl KOHTPOJIS IPOIIECCOB TPABIIEHUS TIJICHOK
28.TepMuyeckoe HaNblJIEHUE METAUINYECKUX MJICHOK
Tperuii KOJIIyKBUYM
29.MarHeTpoHHbIE CIIOCOOBI HAIIBIJICHUSI METAJUIMYECKUX MJICHOK
30.MeTonbl CO3MaHMS MEXKCIOMHOTO JHAJEKTPUKA JUII MHOTOYPOBHEBBIX CHCTEM
MeTaJIIIN3au1
31.Texnonoruueckuit Mmapupyt cozganus ounonsipabix CBUC ¢ uzonsmuei o0patHo
CMEIIEHHBIM p-N IEPEX0I0M
32.TexHnonoruueckuit Mapupyt cozganus ounonsipasix CBUC ¢ auanekrpuueckoi
M30JIALHAEH
33. Texnonoruueckuit Mapmpyt coszganus p- MOII CBUC
34. Texnonornueckuit MapupyT cozaanus n- MOIT CBUC
35. Texnonoruueckuit MmapupyT coznanusi K-MOII CBUC
36. TexHonorus Co3aHus CTPYKTYp € MOJHON JUAJIEKTPUUECCKON U30JISAIUEN SISl CUITOBBIX
n/n npubopos u UC
37.Texnonorus BUC kpemuwuii Ha candupe (KHC)
38.Texnonoruss BUC xpemunii Ha uzonsarope (KHN)
39.Texnomnorust BUC FinFet («mnaBHUK»)
Pekomenoauuu npu no02omoeke K KoJ110KeUyMy
e popaboTaTh KOHCHEKTHI JEKIHUH IO BOIPOCaM KOJUIOKBUYMA;

® TPOYUTATH OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO 110
M3y4aeMbIM BOIPOCAM;
® OTBETUTH Ha BOIMPOCH! KOJUIOKBUYMA;
® [IpU 3aTPYyJHEHUSIX, IPOKOHCYJIBTUPOBATHCS C MIPENOABATEIEM.
Kpumepuu oyenusanus

2 6aan 4 6aa 6 0as1a 8 6a/10B
Cmydeum He 3Haem | CmydeHm Cmydenm xopowio | Cmydenm 8  NOJHOM
3HaYumebHoOU N0BepPXHOCMHO 3Haem Mmamepuas, | o6veme 3Haem
yacmu  8onpocos, | 3Haem 80NpoChl | 2pAMOMHO u no | Mamepuas, 2pamMomHo u
donyckaem KO//10K8UY M, cywecmey  u3/adzaem | no cywecmay usjaazaem
cywecmaeHHble donyckaem ezo, donyckas | ezo, He donyckas
owubKu 8 omgemax | HemoyHocmu 8 | Hekomopble CyujecmeeHHbIX
Ha 80NpocwL. omeeme Ha 80NPoC | HEMoOYHOCMU 8 | HemouHocmeli 8 omeeme

omeeme Ha 8onpoc. Ha eonpoc.

K oOBsacHseTCs:

O6pa3ybl mecmoswix 3a0aHull
(konmponupyeman komnemenyusn I1K-3)
1.Bo3pacranue conpoTUBICHUS JETUPOBAHHBIX MTOJIYIPOBOJIHUKOB MIPH TeMIleparypax, Boauzu 0

a) yBEJIMYEHUEM LIMPHUHBI 3aPEIEHHON 30HBI;

0) yMEHbIIIEHHEM TUIOTHOCTH COCTOSIHUN Ha IPUMECHBIX YPOBHSIX;
B) PE3KUM CHMKEHMEM KOHILIEHTPALlMK HOCUTEJIEH 3aps/ia 3a CUET YMEHBIIEHUS CTEICHH
MOHM3ALMH IPUMECHBIX YPOBHEN;
I') CHYKEHHEM HOJBM>KHOCTU HOCUTENIEH 3apsaa
2.Bo3pactanue conpoTUBIEHUSI COOCTBEHHBIX MOJIYTIPOBOAHUKOB IIPU TeMIepaTypax, BOmm3u 0

K oOmwsacuseTcs:

a) Pe3KUM CHH)KEHHEM PaBHOBECHOW KOHIIEHTPAIIMH COOCTBEHHBIX HOCUTENEH 3apsaaa;
0) yMeHbIIIEHHEM INIOTHOCTH COCTOSIHUN Ha MPUMECHBIX YPOBHSIX;
B) PE€3KUM CHIKEHUEM KOHILIEHTPALIMM HOCUTEJIEH 3apsi/ia 3a CUET YMEHBIIECHUS CTENEHH
MOHM3AIMH IPUMECHBIX YPOBHEH;
I') CHH)KEHHEM IOJIBU’KHOCTH HOCHUTENEH 3apsaa




3. Ilpu Temneparypax, Boau3u 0 K noaBmxHOCTs HOCUTENEH 3apsiia:

a) 3HAYUTEJIbHO YMEHbIIAeTCS;

0) yBeIMIMBaCTCS,

B) HE3HAYUTEIHHO YMEHBIIACTCS;

I') HE 3aBUCHUT OT TeMIIepaTyphbl

4. JIns HaHECEHHUsI TUIEHOK METAJIJIOB UCTIONIB3YIOTCS CIEAYIOINE TEXHOIOTUYECKUE METOBI:
a) raJIbBAHUYECKOE OCaXJICHUE;

0) TepMHUECKOE, JINOO IEKPOHHO-ITyUEBOE HAIbUICHUE,

B) MarHeTpOHHOE, JIT0O KaTOHOE PACTIbIJICHUE;

I') MOJIEKYJISIPHO-JTy4€eBast AIIUTAKCHUS

5. MaraeTpoHHO€ HaIlblJIEHUE TJIEHOK METAJUIOB UCIOJIB3YETCsl OTPaHUYEHHO IOTOMY, YTO:
a) TPYJHO KOHTPOJHMPOBATH TOJIIUHY TJICHKHU;

0) HEBO3MOKHO HAIBUIUTH IJICHKY TPeOyeMOTo cocTaBa

B) IJICHKA 3arps3HIETCS TOCTOPOHHUMHU MIPUMECSIMH B IIPOIIecce HANbUICHHS;

') OTpaHUyeH KPYT METAJUIOB, HAMBUISEMbIX JAaHHBIM METOJIOM

6. B xauecTBe TyHHENbHBIX 0apbepoB B cBepxnpoBosamux MC Hanbomee yacTo UCIOIb3YIOTCS
IJICHKH, Ha OCHOBE:

a) CBEPXIPOBOAIINX METAJLIOB,;

0) HOpMaJTBHBIX METAJJIOB

B) OKCH/IOB METAJJIOB U HEKOTOPBIX TUDIIEKTPUKOB;

I') OJyIPOBOHUKOB TUIIA KPEMHHUS U apCEHUa Tajlins

7. Tunu4Has TOJIMHA TYHHEIBHOTO 0apbepa COCTaBIISET:

a) 0,1 — 1 Mxm;

0) 1 —6mnm;
B) 10 — 15 am;
r) 0,01 — 0,1 am

8. OCHOBHBIM TEXHOJIOTUYECKUM METOAO0M (POPMUPOBAHUS TYHHEIBHOTO Oapbepa sSBISETCS:
a) HaHeCEeHHE TUICHKH HOPMAJIbHOTO METaIa;

0) HaHECEHHE U OKUCIIEHNE TUIEHKH MOITYIIPOBOAHHUKA

B) OKHCJIEHHE METaJlIa HUJKHETO AIICKTPOIA;

') OKUCJICHUE TJICHKU TUAICKTPHUKA

Memoouueckue peKOMeH()aI/}MM no no02omosKe K mecmuposanuro

TecTel — 3TO BOIPOCHI WM 3aJaHus, IPEAYCMaTPUBAIOIIME KOHKPETHBIM, KpPaTKUH,
YETKUH OTBET HAa MMEIOIIMECs JTaJOHbl OTBETOB. [Ipym caMOCTOSTENBHONW MOArOTOBKE K
TECTUPOBAHUIO CTYIEHTY HEOOXOIUMO:

a) TOTOBACh K TECTHPOBAaHWIO, TpopaboTath WHGOPMAIMOHHBIA Marepuanl Io

mucuuruinHe. [IpoKOHCYIbTHPOBAThCS € MperoaBaTeseM 10 BOIPOCy BbiOOpa ydeOHOH

JUTEPATYPBHI;

0) 4eTKO BBISICHHTE BCE YCIIOBHSI TECTHPOBAaHUS 3apaHee. 3HATh, CKOJBKO TecTOB Bawm

OyIeT mpeyiokKeHO, CKOJIbKO BPEMEHH OTBOJHUTCS Ha TECTHpPOBaHHE, KakoBa cHCTEMa

OLIEHKH pe3yJIbTaTOB U T.A.

B) mpuctynas K paboTe C TecTaMd, BHUMATEIbHO U J0 KOHIA MPOYTUTE BOIPOC U

npezsiaraeMble BapuaHThl 0TBETOB. BriOepuTe npaBuiibHbIE (MX MOXKET OBITH HECKOJIBKO).

Ha oTnenbHOM JIMCTKE OTBETOB BBHIMUIINTE LU(PY Bompoca U OyKBbI, COOTBETCTBYIOIIUE

MpaBUIbLHBIM OTBETAM;

I) B MpoIecCe PEeUIeHHs KeJaTelIbHO MPUMEHSATh HECKOJbKO MOJIXOJ0B B PELICHUH

3aJaHus. DTO MO3BOJIIET MAKCUMAJIbHO THOKO ONEpUPOBATh METOIaMH PELICHHUs, HaXO.Is

KaXIbI pa3 ONTUMAaJIbHBIA BapHaHT.

n) ecnu Bbl BcTpeTwnm 4upe3BblYaiHO TPYIHBIM Ais Bac Bompoc, He TpaTbTe MHOIO

BpeMeHn Ha Hero. IlepexoauTte k Apyrum Tectam. BepHutech K TpyJHOMY BOIIPOCY B

KOHIIE.



€) 00s13aTeIbHO OCTaBbTE BPEMsI JIJIsl IPOBEPKH OTBETOB, YTOOBI N30€KATh MEXaHHUECKUX
OIHUOOK.

Kputepuu oniennBanus

OueHka
Heydos1iemeopumesbHO ydos/s1emeopumesibHO Xopouwo OMAUYHO
0 GamtoB 3 Gamta 4 Gamna 5 6aioB
Menee 50 % npasuavHo | 50-70% npasusvHo | 71-85% 86-100%
8bINOJIHEHHbIX 30aHULL. 8bINOJIHEHHbIX 3d0aHUll. | NPABUAbHO npasus1bHo
8bINOJIHEHHbIX | 8bINOJIHEHHBIX
3adaHull. 3adaHutl.

3agaHus A1 NPpAKTHUYECCKHUX 3aHATUA

(konmponupyemas komnemenyusn INK-3)

JlabopaToOpHBI MPAKTUKYM SIBJISETCS BaXKHBIM JJIEMEHTOM OOy4YeHUSs, T.K. MPUBHUBACT
HaBBIKM CaMOCTOATEILHON paboThl HA Pa3IUYHOM JIaOOPATOPHOM OOOpPYJOBAaHWUH W YMEHHUE
MOJIb30BATHCS PA3NIMYHBIMU TPHOOPAMU U HHCTPYMEHTAMHU.

Ilpumep munoeoii nabopamopnoii pabomel «Pacuet TEXHOJOTUYECKUX PEKUMOB
Ipolecca HOHHOW UMITJIaHTALIUHU. »

Henpto nmaHHON pabOTHI SIBASETCS pa3paboTKa TOMOJOTHH TMACCHUBHBIX 3emeHToB HC:
PE3HCTOPOB.

Memoouueckue pekomenoayuu

BrinonHeHue kaxoi paboThl CKIIaAbIBAETCS U3 CIETYIOIINUX 3TAIOB.

1. CamocrosTenbHas TOATOTOBKAa CTYAEHTOB K pabore. llepen nHawamom paboThI
CTYICHTBI JIOJDKHBI YETKO MPEACTaBIATh ceOe Iefib padoThl, 3HATh CYHIHOCTh OKHJIA€MBIX
pesynbratoB. CTyIeHTB, HE TMOJATOTOBUBIIMECS K pabOTe K BBIMOJHEHUIO paboOThl HE
JIOITy CKaIOTCSI.

2. Pacuer TEXHOJIOTMYECKHX PEKUMOB IMpolecca MOHHOM HMMIUIAHTAlHUM..DTOT ATall
OCYHICCTBIIACTCA B COOTBCTCTBHU C MCTOAWYCCKUMH YKA3aHUSAMMU, KOTOPBIC COACPIKATCA B
ONMHCAaHUU K Kaxaol paborte. IlpakTuyeckue CTYIEHT MOXKET HayaTb TOJBKO TOCIE
COGGCCIIOBB_HI/IH C IMPCrogaBaTeyIeM 1 MOJYUCHUA COOTBETCTBYIOIICTO JOITyCKaA.

[Ipu pabGore HEOOXOAMMO CTPOTO BBHIMOJHATH BCE MpaBWIa TEXHUKUA O€30MACHOCTH W
YKa3aHHs NPEnoaaBaTeis.

3. CocraBnenne orueta O TpojenaHHoW pabote. K oTdery o BbIMOJHEHHOW paboTe
NPEIbABISIOTCS CIeNyIoIne TPEOOBaHUS:

OT4yer AOKEH COJEp)KaTh HCUEPIBIBAIOIIME JaHHbIE, KaK O LEIH paboThl, TaK U O

pe3yabTarax.

4. Tlocne mpencTaBleHUss OTYeTa CTYIEHT JODKEH HMETh, KaK MUHUMYM,
MOBCPXHOCTHLIC 3HAHUA IO KOHTPOJIBHBIM BOIPOCaM K pa60Te, UMCHOIIUMCA B METOOAUYCCKUX
YKa3aHUAX, ¥ €My BBICTABIIsI€TCS 0asll, KOTOPHIM OIICHEHA JIaHHasl JlabopaTtopHas paboT

IIpome:xxyTouHasi arTecTanus
(konmpoaupyemas komnemenyusn INK-3)
Cnucok 0CHOGHbBIX 60NPOCOE K 3auemy
1.Knaccudpukarmus NC
2.CoBpeMeHHbIe JOCTHKEHUSI MUKPO- U HAHORJIEKTPOHUKHU
3.IlmanapHO-3nMTaKCHaIbHAS TEXHOIOTUS ITpon3BoacTBa NC



3.ITpouecchl MOArOTOBKU MMOBEPXHOCTHU MOTYPOBOIHUKOBBIX IUIACTUH
4. OCHOBHBIE THITBI PACTBOPOB JIJISI XUMHUECKOW 00pabOTKU TUIACTHH
5.Kpartkas xapakTepucTuka 000py1oBaHUs AJIs IPOBEACHHUS TePMO -AU(PPy3MOHHBIX MPOLIECCOB
6.0OCHOBHBIE METO/bI TEPMUUYECKOTO OKUCIECHUS KPEMHHUS
7.HerepMuueckne METObI CO3IaHMSI OKCUIHBIX CIIOEB KPEMHMUS
8.Metozas! (hopMHUpOBaHUS MJICHOK HUTPHIA KPEMHUS
9. MeToap! KOHTPOJIS KauecTBa AUDIEKTPUUECKUX TNIEHOK
10.OcHOBHBIE TEXHOJIOTUYECKHE TPOLIECCHI JTUTOrpadun
11.Kpartkas xapakrepucTuka JUTorpaduaeckoro o0opy1oBaHus
12.Bunpl 6paka U METO/IbI KOHTPOJIS IPOLIECCOB JIUTOrpadun
13.MeTo/pl AMUTAKCUH KPEMHHS U3 Ta30BOH (pa3bl M snHUTakcuaibHoe 000pyI0BaHNE
14.Buasl 1eeKTOB SMUTAKCUU U METOBI KOHTPOJIS MTapaMeTPOB CIIOCB
15.MonekynspHO-ITyyeBast SIUTAKCUs
16.Hanecenue mieHOK IpH MOHM>KEHHOM JIaBJICHUH U3 METAJUIOOPTaHUYECKUX COEAMHEHUN
(meton CVD)
17. Iuddy3ust npumec B KpeMHUN
18.0co6ennoctu 1udpPy3uoHHOr0 000py10BaHUS U OCHOBHBIE HCTOUHUKH U y3un B
KPEMHUEBOW TEXHOJIOTHHU
19.Metoapl pacueTa TEXHOJIOTMUYECKUX PEKUMOB U KOHTPOJIS MapaMeTpoB AU(PPY3HOHHBIX
CJI0EB
20.060pynoBaHre HOHHON UMIUIAHTAI[MN U €r0 OCHOBHBIE ITapaMeTphl
21.Pacder TEXHOJIOTMUECKUX PEXUMOB IIPOLIECCa UMIUIAHTALUN KPEMHHUS
22.0co0eHHOCTH TEPMUYECKOTO OT)KUTa UMIIAHTUPOBAHHBIX CIIOEB
23.IIpoueccsl XUMHYECKOTO TpaBJICHUSA METaJUIMYECKUX, JUDIIEKTPUYECKUX u
MOJTyTIPOBOIHUKOBBIX IJIEHOK
24 I1na3mMeHHbIE METOIbI TPABJICHUS METATUTMUECKUX, TUAIEKTPUUECKUX U OTYTPOBOTHUKOBBIX
IJIEHOK
25.MeTtoap!l TpaBIEHUS METAIUIMUECKUX, TUIIEKTPUUYECKUX U TIOTYTIPOBOJHUKOBBIX TIEHOK
MOHHBIM ITyYKOM
26.000pyaoBaHuE AJI1 HOHHO-JTYYE€BOTO U IJIA3MEHHOTO TPABJICHHSI TUICHOK
27.MeTtoasl KOHTPOJIS ITPOLIECCOB TPABJIEHMS IIJIEHOK
28. TepMuueckoe HalblJIEHUE METAUNINYECKUX MIJIEHOK
29.MarseTpoHHbI€ CIIOCOObI HAMBICHUS METAJUINYECKUX IJICHOK
30.Meroab! co31aHUs MEXKCIONHOTIO JUAJIEKTPUKA /111 MHOTOYPOBHEBBIX CUCTEM METAJUIM3ALMU
31.Texnomoruueckuit Mapupyt co3ganus Ounomsapaeix CBHUC ¢ wusonsmumeit  oOpaTHO
CMEILEHHBIM p-N IEePeX010M
32. Texnonorudyeckuid MapmpyT co3aanust ounossapubix CbUC ¢ quanekTpuyeckoi n3omsiuen
33. Texnonoruueckuit MmapuipyT coznanus p- MOIT CBUC
34. Texnonorunueckuit Mapupyt cozganus n- MOIT CBUC
35. Texnonoruueckuii MmapupyT coznanus K-MOIT CBUC
36. TexHONOTHsI CO3/AaHUS CTPYKTYP C MOJIHOW AUAIEKTPHUUECKON N30JIALUEH UIs CHIIOBBIX I1/TT
npubopos u NC
37.Texnonorust BUC xpemnwuii na candupe (KHC)
38. Texnonorus BUC kpemunii Ha m3onsarope (KHUN)
39.Texnonorust BUC FinFet («mmaBHUK»)
40.OcHOBHBIE METO/1bI U3TOTOBJICHHSI CUJIOBBIX IUCKPETHBIX MOJIYIPOBOAHUKOBBIX PUOOPOB
(BT, MOII - tpansuctop, bTU3, BCUT u np.)
Memoouueckue pekomenoayuu npu n0020mMoeKe K 3auenty

[ToaroToBka CTYAEHTOB K 3a4€Ty BKIIOYAET MPOpabOTKy JIEKIUH, B TEUCHUE CeMecTpa U
HEMOCPEACTBEHHYI0 IOJArOTOBKY B JHH, INPEALIECTBYIOIIME 3a4eTy, BKIIOYas, KOHEYHO,
MOJArOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHHUIO, BBINOJIHEHHUIO J1a0OpaTOpHBIX pabOT U HX
3alINTY.



Jly1s MOATOTOBKM K OTBETAM BOIPOCHI 3aueTa (OHU BBIJIAIOTCS B KOHLIE CEMECTPA) CTYACHT
JOJDKEH MCIIONIb30BaTh HE TOJBKO KypC JEKUMH, HO M OCHOBHYK) H JIONOJHUTEIbHYIO
JUTEPATypy Ul BEIPAOOTKH YMEHHUS AaBaTh Pa3BEPHYThIC OTBETHI HAa MOCTABICHHBIE BOIPOCHI.

B Xxoze moAroToBKH K 3a4eTy CTYJEHTY HE0OX0IMMO oOpaliaTh BHUMaHUE HE TOJIBKO Ha
YPOBEHb 3allOMUHAHUs, HO ¥ Ha CTENCHb MOHUMAHUS U3y4aeMBbIX BOIIPOCOB. A 3TO TOCTUTaeTCs
HE IIPOCTBIM 3ay4MBAHUEM, a YCBOCHHUEM IPOYHBIX CHUCTEMAaTU3UPOBAHHBIX 3HAHUU
aHAINTUYECKMM MblnuleHneM. Cle1oBaTeNbHO, HENOCPEACTBEHHAs IOATOTOBKA K 3a4eTy
JOJDKHA B Pa3yMHBIX IPONOPLHUAX COYETaThb W 3allOMHUHAHUE, U IOHMMAaHUE IIPOrPaMMHOIO
MaTepuana.

Pacnpenenenue 6aU10B TEKYIEro, pyOeKHOT0 KOHTPOJIIS

No Oo6mast 1-g Touka 2-9 TOUKa 3 Touka
cymma
1. | Texymmii KOHTPOJIb
MOCEIICHNUE 3aHATHI 10 3 3 4
0aIoB bamna bamia bamia
BBIIIOJIHEHHUE U 3aIllyTa 21 7 7 7
71a00paTOPHBIX pabOT Oann OasIoB OaioB OayToB
2. | PyOexHbIil KOHTPOJIb
TECTUPOBAaHUE 15 5 5 5
0aIoB 0amnoB 0aIoB 0aJIoB
KOJJIOKBUYM 24 8 8 8
Oaina 0annoB 0anioB 0aioB
Hroro 70 23 23 24
0annoB Oanna Oamna Oamna

Kpumepuu oyenueanus
[Tpu ocBoeHMK AuCIUTUTUHBI opmupyeTcst komrieTeHus IIK-3. Yka3anHasi KOMIIETSHIIUS
(dbopmHpyeTCsl B COOTBETCTBUHU CO CIEAYIOLUIMMHU dTallaMHU:
e (opMupoBaHHE U Pa3BUTHE TEOPETHUECKUX 3HAHUM, IPEIYCMOTPEHHBIX YKa3aHHBIMU

KOMIICTCHIOUSMH (J'ICKHI/IOHHHC 3aHATHUA, CAMOCTOSATCIIbHAA pa60Ta CTy,Z[GHTOB);

® NPHOOpPETCHUE U Pa3BUTHE MPAKTUICCKUX YMEHH, TIPETYCMOTPEHHBIX KOMIICTCHITUSIMH
(mpakTudeckue paboThl, CAMOCTOSATENbHAS PaboTa CTYICHTOB);

® 3aKpCIUICHUC TCOPECTUUCCKHUX 3HaHHI>'I, YMGHI/Iﬁ nu MPAKTUYCCKUX HaBBIKOB,

MPEIYCMOTPEHHBIX KOMIETCHIUSAMH (TIPAKTHYECKUE pPaOOThI, MPAKTHKH, BBITYCKHAS
KBaTM(UKAIIMOHHAs padoTa).

L Kpumepuu OUECHKU Kauecmea 0C60€HUA ()ucuunﬂuubt, 3a3epmamu¢eﬁc;1 3auemom

bambt
N . | Pe3synbTar .
(peUTUHroBOM OCBOCHIS TpeboBanus ypoBHIO CPOPMUPOBAHHOCTH KOMIIETECHITUIN
OLIEHKH)
Baureno | OOyYaromuics OCBOWII 3HAHMS, yMEHHUS M HABBIKK BXOJIALINE B
(6e3 cocTtaB komnerenuuii- 11K-3
61-70 TpoLeypbI -Cnoco0eH MpoBOAXUTH aHAIM3 MPUUUH Opaka MpU U3rOTOBICHUU
clauu W3JIeTTMI MUKPORJIEKTPOHUKH U 1aBaTh PEKOMEHIALMH 110 UX
3a4era) YCTPaAHEHHMIO U MPENYIPEKACHUIO
3aureno (c OO6yuatomuiics nposiBiset komnerenuuu [1K-3
. | HO He B TOJHOM O0bEMe BXOJSIIMX B €ro COCTaB JCHCTBUU.
npoueaypoun .
36-61 . OOyuaromuiicss MOXET JOMYCTUTh HEKOTOpble HETOYHOCTH,
sauera) HerpyOble OIIMOKHU, 3aTPyNHATHCA B HM3JIOKEHHHM MaTepuana, HO
IIPaBWJIBHO OTBEYATh HA 33J]aBA€Mbl€ €EMY BOIIPOCHI.




MeHee 36 HE JIOMyIIEH

Komnerennuu He copMupoBaHbI

Oamna K 3a4€Ty
[ ]
o «3a4TeHO» BBICTABISACTCS OOydYaNOIMIEMyCsl, TPOJAEMOHCTPUPOBABIIEMY IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE TIPAaBMJIBHOE 3HAHHE MPOTPAMMHOTO MaTepuaia |

U3JIOKUBIIEMY OTBET JIOTMYHO, I'PaMOTHO, YOEIWTENbHO, FOTOBOTO K JalbHEHUIIEMY
npoeCCUOHATLHOMY COBEPIICHCTBOBAHUIO.

e [lpu orBere oOydaromMiicss MOXeET JOMYCTHUTb HEKOTOpble HETOYHOCTH, HErpyOble
OomMOKHY, 3aTPYIHITHCA B CAMOCTOSATEIBHOM H3J0KEHUM MaTepuasia, HO MPaBUIBHO
OTBEYaTh Ha 33JaBaeMble €My BOIIPOCHI, B Pe3yJIbTaTe HaBOSIINX BOMPOCOB C IIOMOIIBIO
IpernoiaBaTess UCIPABIIATh JOMYIEHHbIE OIIMOKU 1 HETOYHOCTH.

o «He 3auteHO» MOXeT OBITH BBICTABICHO oOOydaromeMycs, OOHAPYKUBIIEMY
HEMNOJIHOE, HEOCO3HAaHHOE 3HaHUE Y4eOHO-NPOTrPaMMHOIO MaTepHalia, JOIYyCKarolleMy
rpyObie OMIMOKH, HECTIOCOOHOMY CaMOCTOSITEIbHO M3JIOKUTh OTBET Ha BOIPOC,
OTBEYAIOIIEMY HENPAaBWIBHO WJIM HE [JaIEeMy OTBET Ha 3aJaHHbIE BOIPOCHI.
JleMOHCTpHUpYEeMBIil ypOBEHb 3HAHHW HE MOXKET OBbITh NPHU3HAH JOCTATOYHBIM JIJIS

npodeccuoHaNbHOM e TEIBHOCTH.

6. Ilokazaren  u KpUTCpUr  OLICHUBAHMA KOMIICTEHITHI npyu  M3y4YCHUN
JUCHUIITIMHBI, OIIMCAaHUC KA OICHHUBAHUA
Ta6m/1ua 6. PGSyHLTaTLI OCBOCHUA quGHOﬁ JUCHUIUINHBI, TOAJICKAIINUC IMTPOBCPKC

PesyabraTrhl 00y4yeHust

OcHOBHbDBIE TOKA3ATEIH OICHKH

Bua onenounoro

(KoMIeTeHI M) pe3yJbTaTOB 00yUYeHUs MarepuaJja
- TIK-3 CriocoOeH | 3HaTh: Brinonnenue
MIPOBOMTH aHAH3 TPUIHH | ~-TpeOOBaHUS TEXHUYECKUX | MPAKTHUUYECKUX padoT;
Opaka Mpu U3TOTOBJICHUH | PErJIaMEHTOB Ha BBIITYCKAE€MBbIE | TUITOBBIC OLICHOYHBIC

n3aenni

HU3ACIINA MUKPOJJICKTPOHUKH,

MaTCpHraJibl JJIs1 YCTHOT'O

MHUKPO3JIEKTPOHUKU U | -METOABl OLIEHKM NPUIOJHOCTH W | ompoca (pazoden 5.1.1);
JTaBaTh PEKOMEHAIUH 110 | BOCIPOM3BOIUMOCTH THUIIOBBIE TECTOBBIC

UX YCTPaHCHUIO U | TEXHOJIOTHYECKUX IPOLIECCOB | 3a1aHus (pazden 5.2.);
TPEIYTIPEKICHUIO IIPOU3BOJICTBA U3JIEIUH | TUTIOBBIE OIICHOYHBIC
Kon u HaumeHOBaHHE | MUKPODJIEKTPOHHKH. MaTepHalbl K 9K3aMeHy
MHAMKATOpa JOCTHXKEHHS | YMETh: (paszoen 5.4.).
KOMIIETCHIIUU: -HCIOJIB30BATh CTaHJapTHbIE | BeimonaHeHue

- TIK-3.3. Ipeanaraer KOMIBIOTEPHBIE ~ IPOTPAMMBbl  JUISl | MPAKTHYECKHUX padoT;

HECEHUE N3MEHEHUN B

TeXImpoIiecc.

00pabOTKU CTATUCTUYECCKUX JaHHBIX;
-OTpeNeNIATh MPUYMHBI  OTKJIOHCHHUS
napaMeTpoB TOTOBOTO H3JCIUS  OT
3a1aHHbIX;.

TUTIOBBIE OIICHOYHBIE
MaTepUabl I yCTHOTO
omnpoca (pazden 5.1.1);
THUTIOBBIC TECTOBBIE
3anaHus (paszoen 5.2.);
TUTIOBBIC OIICHOYHBIS
MaTepuaibl K SK3aMeHY
(pazoen 5.4.).

Baanern: Brinonnenue
-CTaTHCTUYCCKUM aHAJIM30M | MMPAKTHUYECKHUX paboT;
apaMeTpoB TEXHOJIOTMYECKHX | THUIIOBBIC OIICHOUHBIC
orepanunii; MaTepHaJIbl JJIsl yCTHOTO
-BBISIBICHUEM U YCTpPAaHEHUEM INPUYMH | ompoca (pazoden 5.1.1);
OTKJIOHEHHS apaMeTpoB | TUITOBBIC TECTOBHIE
TEXHOJIOTHUECKUX oneparuit oT | 3ajanus (pazden 5.2.);

3aJaHHBIX;

THUIIOBBIEC OIICHOYHBIC




MaTrepHuabl K 9K3aMeHy
(pazoen 5.4.).

7 YueOHO-MeTOAUYecKOoe o0ecnevyeHre JUCHUMIIIMHBI (MOXYJIs)

OcHoBHas1 JIUTEpaTypa
1.Mycradae I'.A., YepkecoBa H.B. Tpexmepnsie unTerpanbHble cxembl.Hampunk,2016
r..89 c.

2 MycradaeB I'.A., YUepkecoBa H.B.[IpoekTupoBaHue M KOHCTPYHPOBAHHE TUCKPETHBIX

MOJTYTIPOBOTHUKOBBIX TpHOOpoB W akTuBHBIX dnemeHToB BMC u CBUC”. r.Hampuuk,
2015r.,c.58.

3.BogososoB A.M. OcHoBbl anekTpoHuku. M.: WHppa-UHxeHepus, 2016,
140c. - Pexum nocryna: htt ps://lanbooks.com, AbBC «|IPRbooks».

4.3ebpeB .. dnsmyeckne oCHOBblI KPEMHUEBOWN HAHOINMEKTPOHMKN YyebHoe
nocobue gns sy3os. M.: BMUHOM. Jlabopatopua 3HaHuin, 2015.— 241c.— Pexum

nocryma: htt ps:/lanbooks.com, 9bC «IPRbooks»

5.'yproB B.A. TBepaorenpHas anekTponuka. M.: Texnocdepa, 2008. - 512 c. -
ISBN: 978-5-94836-187-1

JlonoJaHUTENbHAs TUTEpaTypa
1. 3ebpes I'. U..Ousnueckre ocHOBBI KpeMHHEBOW HaHO3IeKTpoHUKH. BUHOM. JlaGopaTopus
3HaHu#., 2011 r. Pexxum nocrtyma: htt ps://lanbooks.com
2. T'epacumenko H. H., [Tapxomenxo 1O. H. Kpemuuii-marepuan HaHOAIEKTPOHUKU. MoOCKBa:
Texnocdepa, 2007 .-152 c.
3. Kpacnukos I'. f.. KOHCTpYKTHBHO — TEXHOJIOTHYECKHE 0COOEHHOCTH CyOMUKpOHHBIX MOII
— TpaH3ucTopoB, 2004 r. Pexum noctyna: htt ps://lanbooks.com
7.3. Ilepuoauyeckue U3aaHus
[Tepeuenp nepuoauuecKux M3gaHui, nonydaemsix 6ubanoTekoit KbI'Y, B KOTOpBIX cTyaeHT
MOKET O3HAKOMUTBLCSI C COBPEMEHHBIMU JOCTH)KEHUSMHU B OOJIACTH AJIEKTPOHMKH, MUKPO U
HAHORJIEKTPOHUKHU:
o  Omsuka. (Puzuka MoIyNpPOBOJHUKOBBIX MPOBOJHUKOB M JHAJIEKTPHKOB, KBAHTOBAS
anekTponuka). MzBectust BY308;

e  DJIEKTPOHUKA,;

e ®duzuka ¥ TEXHOJIOTUS MOIYIPOBOAHUKOB;

e MUKpPODIIEKTPOHHKA;

e KBaHTOBas 3JEKTPOHUKA.
7.4.Unmepuem-pecypcol

1. http:/lib.kbsu.ru/- bubanorexa KbI'Y.

http://www.garant.ru/ - CipaBo4Has mpaBoBasi cuctema «I apanr».
http://www.consultant.ru/ -CnpaBouHast npaBoBas cucrema «Koncynprantlinrocy.
http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyIeHTa»
http://www.ph4s.ru/book_electronika.html - OGpa3oBaTensHbIil poekT A.H.
Bapruna

6. http://www.Russianelectronics.ru -nmopran «Bpems 31eKTpOHUKIY;

Al




7. http://www.platan.ru — KaTajor 3JIeKTPOHHBIX KOMIIOHEHTOB;

8. http://metodist.Ibz.ru/iumk/nano/lections.php - BUACOPONTHKH 110 HAHOTEXHOJIOTHH;
9. http://nano.fcior.edu.ru — kaTanor Hay4yHO- 00pa30BATENBHBIX PECYPCOB AJIS

HAHOUHAYCTPHHU.

7.5 Meroanueckue ykazaHusl K IPaKTHUECKUM U J1a0OpaTOPHBIM 3aHITUSIM.

1.Mycradaes I'.A.,Yepkecoa H.B. OcHOBBI IPOEKTUPOBAHUS 3JIEKTPOHHOM KOMIIOHEHTHOM
0a3bl/METOIMYECKUE YKa3aHUs MO peleHuto 3a1ad, Hanpuuk, 2013r.,-43c¢

2.Mycradaes I'.A., ITanuenko B.A. IIpoextupoBanue Tononoruu VC u neyaTHsIxX miart.
Meroanueckue pekomenaanuu, Hampuuk, 2011r.,-64¢

8.MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE JUCHUITJIMHBI (MO YJIA)
MartepuaibHO-TEXHUYECKYIO 0a3y AJis MPOBEACHUS 3aHATHI 10 AUCHUTUIMHE COCTABIISCT:
e CrHCIUAIM3UPOBAHHAS AyAWTOPUS, UCIOIb3yeMas MPU TPOBEACHUU 3aHSATHI
nexkuuonHoro Tuna Ne238, pacmonoxkenHas 1o anpecy:360004, KabapmauHo-
Bankapckas pecryOnuka, r. Hanpuuk, yin. YepHsimeBckoro, 175,y4eOHbli KopIryc
yHuBepcurera Ne4 (DMO).

Crienmanu3upoBaHHas JCKIMOHHAS ayAUTOPHUS, UCIIOJIb3yeMasi TIPH MPOBEJACHUN 3aHITHN
JIEKIIMOHHOTO THIA, OCHAIEHA MYJIbTUMEIUHHBIM MPOEKTOPOM, paOOYNMH MECTaMHU CTYACHTOB
Y TIPeTo/IaBaTesl.

MynbTuMeauitHas mpe3eHTaIus, COPOBOKAAOIAs JIEKIUIO, TO3BOJIAET MPenogaBaTelto
aKIEHTUPOBATH BHUMAHUE CTYJICHYSCKON ayUTOPHH Ha KIFOYCBBIX BOMPOCAX JICKIIHH.

CTyAeHThI UMEIOT JOCTYT Yepe3 MHTEPHET K eIMHOMY 00pa30oBaTeIbHOMY MOpTaly, TIe B
OTKPBITOM JIOCTYIIE HUMEIOTCS PEeCypChl Y4eOHO-METOIWYCCKOW JINTEPATYPHI, SBIISIONIHECS
paspaboTtkamu Bexyumx BY3oB Poccun.

JuctummHa obecrieueHa:

® TECTOBBIM MaTepHajlaMd B DJJEKTPOHHOW oOyuaromen cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

® KHIWKHBIM (POHIOM OMOINOTEKH;

® DJICKTPOHHBIMH BEPCHUSMH JICKITUI M YICOHUKOB.

JlaGoparopHble 3aHSATUS MPOBOASATCS B KOMIBIOTEPHBIX Kjaccax, OCHAIICHHBIX
KOMITBIOTEPAMH C YCTAHOBJICHHBIM HEOOXOMMBIM IPOTPAMMHBIM 00ECIICYCHHEM.

CTyaeHThl UMEIOT JOCTyN uepe3 MIHTepHeT TOoCTyI K JIEKTPOHHOM 00yuarolieil cucreme
«Moodle» (OTKpBITHIM YHUBEPCUTET), KOTOpasi MO3BOJIAET Pa3MeIllaTh JIEKTPOHHbIE Y4eOHbIe
MaTepuaibl JOCTYITHO /ISl CTYJCHTOB YHHBEPCUTETA.

[Tpu npoBeieHUN 3aHATUI JIEKIIMOHHOTO TUTIA, CEMUHAPCKUX 3aHITHI UCTIONB3YIOTCS:
JIUYEHIUOHHOE NPOZPAMMHOE 00ecnedeHue U c60000HO PaACnPOCMPAHAEMbLE RPOZPAMMBL:
MicrosoftOffice munensus: JoroBop Nel35 ot 22.05.2018, moroop Ne 51-21100 ot 20.09.2017,
ceprudpukar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017, moroBop Ne
18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-12
or 01.12.2014, norosop Ne0331100002314000061-0003152-01 ot 25.11.2014, norosop
Ne(0331100002314000077-0003152-01 ot 29.12.2014, norosop Ne0331100002314000038-
0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009, cepruduxar ot 18.06.2008, cepruduxar

ot 12.10.2007, ceptuduxkar ot 14.03.2007

JUis CTYIOEHTOB C OIPAaHUYEHHBIMM BO3MOXHOCTSIMHU 3I0POBbsl CO3JaHbl CIELMAJIbHBIC
yCIIOBUSL A TMOdy4yeHHus oOpaszoBanus. Crenualn3upoBaHHOE NOMELICHHE ISl WHBAJIUI0B
pacrionios)keHo 1o azapecy: 360004, Kabapnuno-bankapckas pecny6auka, r. Hampuwk, yoi1.
UYepHslieBckoro, 173, rnaBHbIi yueOHBIN KOpIyC yHUBEpcUTeTa, aynutopus Nel45.



B memsax AOCTYHMHOCTH TONydeHHs BBICIIEro OOpa3oBaHUs 1O 00pa30BaTEIbHBIM
nmporpaMmMaM MHBaJuJaMd M JMUAMHA C OIPAHUYEHHBIMU BO3MOXXHOCTSMH  370POBBS
YHHBEPCUTETOM 00ECTIeYMBACTCS:

® AIBTEPHATHBHON BepCcHEl OQUITMAILHOTO caiita B ceTu «IHTepHeT IS ClIa0OBHISAIINX;

® [IPUCYTCTBHME ACCHCTEHTa, OKa3bIBAIOIIETO 00yYaromeMycs HE00X0IUMYIO TIOMOIIIb;

e Uil MHBAJUAOB M JIMIl C OrPAHMYEHHBIMU BO3MOXKHOCTSIMH 3I0pPOBbSA IO CIYXy —
nyOnupoBaHHE BCIyX CIIPAaBOYHOM HHGpOpMAUM O pacHUCaHUM YYEOHBIX 3aHSITHIA;
o0ecrieyeHre HaIexaluMH 3ByKOBBIMU CPEICTBAMHU BOCIIPOU3BEACHUS HH(POPMALINY;

e Uil WHBAIUAOB W JUI C OrPAHMYEHHBIMH BO3MOXKHOCTSMH 30POBbS, HMEIOIINX
HapylIEHHs OIOPHO-ABUIATENIbHOIO alapaTa, CO3JaHbl MaTepUaIbHO-TEXHUYECKUE
YCIIOBHSI 00€CIIEUNBAIONINE BO3MOKHOCTh OECHPEIATCTBEHHOTO OCTYyMNa 00y4YaromuXCs
B yueOHbIe TMOMelIeHUs, OOBEKTy TMUTaHUS, TyaJeTHbIE W Jpyrue MOMEHICHUS
YHHBEpPCHTETa, a TakkKe NpeObIBaHMS B YKa3aHHbIX IOMEUICHUAX (HaJIH4Yue
pacIIMpPEeHHBIX TBEPHBIX MPOEMOB, IOPYYHEHN U IPYTHX MPUCIIOCOOICHUN).

[IporpammHuoe obecriedeHre COBPEMEHHbBIX HHPOPMAIIMOHHO-

KOMMYHHKAIITUOHHBIX TEXHOJIOTHI

1. CTyaeHTBI UMEIOT JOCTYN K €AWHOMY O0pa30BaTeIbHOMY MOpTaly, TJAE MOTYT B
OTKPBITOM  JIOCTYIIE  MOJB30BAThCsA  pecypcaMu  y4eOHO-METOAMYECKOW  JIMTEPaTyphl,
ABISIOIIMMUCS pazpabotkamu Beaymux BY30B Poccun.

2. Jlnsi pedTHHTOBOTO KOHTPOJISI UCIOJIB3YETCsl CHCTEMa KOMITBIOTEPHOTO TECTUPOBAHUS
Ha 6a3e nmporpamMMmHOTro obdecniedenus Moodle.
3. Ilpu BBIMIOTHEHHUH JIAOOPATOPHOTO MPAKTUKYMa CTYJICHTHI B 00513aTEIIBHOM TOPSIIIKE
MIPOBOSAT 00paOOTKY IKCIIEPUMEHTANIBHBIX JAHHBIX C MPUMEHEHHEM MTPOTPAMMHBIX CPEJl
MicrosoftExell, MathCad., CAIIP Elektronics Workbench., CAIIP P-CAD 2001., CAIIP PSpice

4. B pamkax o0ecrieueHuUs] IPUMEHEHUS! KOMIIBIOTEPHBIX TEXHOJIOTHIA B 00pa30BaTEIIEHOM
npoIiecce UMEKTCS CIIeUAIN3UPOBAHHBIE KOMITBIOTEPHBIX KJIACCa C COBPEMEHHBIM
POrpaMMHBIM 00€CTICYCHIEM 1 UMEIOIUM BIX0]1 B IHTepHET



JIMCT U3MEHEHUU (JIOITOJIHEHUIA)

B padouyto mporpammy 1o aucuuruinie « OCHOBBI TEXHOJIOTUH 3JIEKTPOHHON KOMIIOHEHTHOM
0a3bi»,HanpaBnenne nmoarorosku 11.03.03. KoHcTpyrpoBaH#e v TEXHOIOTHS SICKTPOHHBIX

cpencTB Ha20 /2020 y4eOHBIN TOT
Ne Onement (myHkT) PIT/] [lepeuensr BHOCUMBIX U3MeHeHUl | [IpuMeuanue
n/m (onoHEeHUH)

OO6cyxeHa U peKOMEHI0BaHa Ha 3acelaHuy Kadeapbl

HaNUMCHOBaHHUC Ka(be)lpm

IIPOTOKOI Ne OT « » 20_r.

3aBenyromnuit kadeapoit

MOAINCH, paciH(pOBKa IMOANUCH, AaTa
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