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Pabouas mporpamMma mpenHa3HaueHa ISl IPETOAaBaHusl JUCIUTLIHHBI (MOyJisi) 6a30BOM
gactu  b1.B./IB.02.02  crymenram ouyHO# = (dopmbl OO0ydeHHS TIO  HAMPAaBICHUIO
noarotoBkul1.03.03 KoHCTpyupoBaHHWE M TEXHOJIOTHUS 3JIEKTPOHHBIX CPENCTB B 4 cemectpe, 2
Kypca.

PaGouass mnporpamma cocraBieHa ¢ yd4eToM (elepalibHOrO TOCYJapCTBEHHOI'O
00pa3oBaTeNbHOIO CTaHAApTa BHICHIETO 00pa3oBaHUs 1O HampasieHuto moarotoBku 03.03.03-
Pagnodusuka, yTBep:kaeHHOro mnpukazoM MuHHcTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit
Oenepanuu ot 19.09.2017 Ne 928 (3apeructpupoBano B Muntocte Poccum 12.10.2017 Ne
48537);.
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1 Hean u 3a1a4M 0CBOCHUS JUCHUINIMHBI(MOIYJIs)

Henap wu3yueHus AUCUMIUIUHBI (MOIyJsi): (OPMHUPOBAHHME Yy CTYACHTOB KOMILIEKCA
3HAHUN, YMEHUH U HaBBIKOB B 00JIACTU MUKPO- U HAHOTEXHOJIOTMUECKUX MPOIECCOB (IIPOLIECCOB
TUTAHAPHO-3MUTAKCUAIBHON TEXHOJIOTUH) CO3[aHusl B 00beMe WM Ha TOBEPXHOCTH TBEPIOTO
Tena - IOJUIOKKHM 3JIEMEHTOB M KOMIIOHEHTOB COBPEMEHHOM HHTETPAJIbHOM KOMIIOHEHTHOH
0a3pl, HAy4YUTh OCHOBAM MAaTEMAaTHYECKOIO MOJEIHPOBAHUS TEXHOJOIMYECKUX IMPOIECCOB
IJJAHAPHO-3MIUTAKCUAIIBHOW TEXHOJIOTUM IPOM3BOJACTBA KOMIIOHEHTOB TBepaoTenbHbix HC,
pacdera TEXHOJIOTMYECKUX PEKUMOB U [TapaMETPOB IPOLECCOB.

3agaum n3ydyeHMs] TUCUUIUIMHBI (MOAYJS):: B paMKax IUCLUIUIMHBI pacCMaTpUBAIOTCS
(¢u3nyecKue OCHOBBI, JIKAal[Me B OCHOBE TEXHOJIOTMYECKHUX MPOILECCOB, OCOOEHHOCTH
anmaparypHoro OOECIEeYeHHs TEXHOJOTHMYECKUX IPOLIECCOB  IUIAHAPHO-IMUTAKCHAIBHON
TEXHOJIOTUM, METOAbl MAaTE€MaTUYECKOIO0 OMUCAHUSA U MOJEIM TEXHOJIOIMYECKUX IPOLECCOB
co3nanusa komnonentoB bUC u CBUC.

W3ydeHre AUCIMILTMHBI HAIIPABIEHO HA MOATOTOBKY CIEIIMATUCTOB, CIOCOOHBIX peIlaTh
MpOoOJIeMbI, BOSHUKAIOIIHNE MTPH SKCILTyaTalluU U3JENIUN JIIEKTPOHHON TEXHUKU C YIETOM
o0JacTH, TUTIOB U 3371a4 MPO(eCcCHOHAIBHOM IeATEIFHOCTH B COOTBETCTBHH C
npodeccnoHaNbHBIMH CTaHAAPTAMHU:

06.005 «Creuuanuct 1O OJKCIUTyaTalluk PaguOdJICKTPOHHBIX CPEICTB  (MHXKEHEp-
ANEKTPOHUK)», YTBEPKICHHBIM MpHKa3oM MHHHCTEPCTBA Tpylda M COIMAbHON 3alllUThI
Poccuiickoit @enepanuu ot 31 utonsg 2019 rona N 540nH (3apeructpupoBan B Muntocte PO 28
asrycta 2019 rona, peructpanuonssiii N 55756).

40.058 «MHxeHep - TEXHOJOr IO TMPOU3BOJCTBY M3IEIUNA MHUKPOIIEKTPOHUKUY,
YTBEPXKJACHHBI MpHKa3oM MUHHUCTEpCTBA TpyAa M COLMANbHOM 3ammThl Poccuiickoii
Oenepanun ot 03.07.2019 r. Ne 480 (3apeructpupoBan Muntocrom Poccun 29.07.2019 r. Ne
55439).

2 Mecto qucuuniauabl (Moayns) B crpykrype OIIOII BO

JlucuunianHa OTHOCUTCA K 0a30Boi yacTu yueOHoro 1utana 0ioka 1 b1.B.JIB.02.02. [lannas
yueOHas IUCIUIIMHA UMeeT nepes co0oi 3ajauy rmoka3aTh ooydaroniemycs Gpusnko-
XUMHMYECKYIO CYIIHOCTb UCIOJIb3YEMBIX B INIAHAPHO-IIUTAKCUAIBHON TEXHOJIOTUH MPOLIECCOB U
IIPUBUTH yYalIeMyCsl KOMIUIEKCHBIH MOIX0/] K BHIOOPY U 000CHOBaHMIO METOIOB U IPOLIECCOB
(bopMHpOBaHUS HIIEKTPOHHON KOMITOHEHTHOM 0a3bl.
[Tpu ocBOEHMM TUCIUIUIMHBI 00Y4aIOIIUKHCS CMOKET YaCTUYHO IIPOJAEMOHCTPUPOBATh
cienyromue 0606meHHbie TpynoBbie GyHkunu (OTD):
— DKcrutyaTanusi paguodJIeKTPOHHON anmapatypsl (mpodeccuoHanbubiii cranaapt 06.005
«CrienualiucT Mo 3KCIUTyaTallud PaJHO0dJIeKTPOHHBIX CPEICTB (MH)KEHEP-3JIEKTPOHUK)Y,
koj B, ypoBenb kBanudpukanuu -5);
— Pa3paboTka eJMHUYHBIX TEXHOJOTUYECKUX MPOIECCOB U PEKOMEHIAINI M0 YCTPaHEHUIO
U TOpEeayNpeKJIeHUI0 Opaka B IPOM3BOJACTBE  M3JCIUH  MHUKPOIJIEKTPOHUKU
(mpoeccronanbublii ctangapt 40.058 «MHxeHep - TEXHOJIOT O MPOU3BOJICTBY U3CIHI
MHUKPODJIEKTPOHUKHNY, KOJl B, ypoBeHb kBanudukanuu -6);

3 TpeOoBaHus K pe3y/IbTATAM OCBOCHHUSI THCHMIIMHBI(MOTYJIS)

[Iporecc u3ydeHus AUCHUILIMHBI HAIlpaBlieH HAa (JOPMUPOBAHUE HIIEMEHTOB CJETYIOIIUX
KOMIIETEHIIUH :
- [IK-3 CnocobeH mnpoBOAWTH aHaTU3 MNpPUYMH Opaka MpPHU HM3TOTOBJICHUU H3AEIHN
MHUKPO3JIEKTPOHUKHU u J1aBaTh pPEKOMEHIaluN o nux YCTPAHEHUIO u
npenynpexaeHuto(rnpodeccnonanbublil cranaapt 06.005 «CnenuanucT mo 3KCIuTyaTauu



B/01.5 -

PaIMO3JIEKTPOHHBIX CPEICTB  (MH)KEHEP-3JIEKTPOHUK)», TpyJAoBas (QYHKIHS

Texuuueckoe o0CIyKUBaHUE PaMO3TIEKTPOHHOM anmaparypsl).
Kon v HanMeHoBaHNME HHIMKATOPa JOCTH)KEHUS KOMIIETCHIINHN:

- [1IK-3.3. [Ipenmaraer BHECEHME U3MEHEHUI B TEXIIPOIIECC.
B pe3ynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:
3HaTh:
-TpeOOBaHUs TEXHUYECKUX PETIAMEHTOB Ha BBIITYCKAEMBbIC M3/IEITHS MUKPOIJICKTPOHUKH;
-METOJIbl OIICHKH TMPUTOJHOCTH M  BOCIHPOMU3BOAUMOCTH TEXHOJOTHYECKHUX IIPOIECCOB
MIPOU3BOJICTBA U3JICTUN MUKPOIJIEKTPOHUKH.
YMeTh:
-HCIIOJIh30BaTh CTAHJAPTHBIC KOMITBIOTEPHBIC TPOTPAMMBI JIsl 00pa0OTKH CTATUCTHIECKUX
JaHHBIX;
-OMPEENSITh MPUUMUHBI OTKJIOHEHHUS [TapaMETPOB TOTOBOTO U3/IEIHS OT 3a/IaHHbIX;.
Baagern:
-CTaTUCTHYECKUM aHAIM30M IIapaMeTPOB TEXHOJOTHUECKUX OIepaIuii;
-BBISIBIICHUEM M YCTPaHEHHUEM IMPUYUH OTKIOHEHUS MapaMeTPOB TEXHOJOTUUYECKUX OMepaIuii ot
3aJIaHHBIX;
4. Cooepirrcanue u cmpykmypa OucyuniIunvl (Mooy.s)

Taonuuya 1. Codepircanue oucyunaunvt (Mooyna) «OCHOBbI TEXHOJIOTUU 3JIEKTPOHHON
KOMITOHEHTHOM 0a3b1» MepeUYeHb OLICHOYHBIX CPEICTB U KOHTPOIHPYEMBIX KOMITIETCHIIN I

Kox Haumeno
KOHTPOJIM |  paume
Ne Hammeroparme Conep:xanue pasgena pyeMOil | oueHo4HO
n/n pasaena/ TeMbl
KOMIIETEH ro
In cpeacTBa
L. | TIpuGopsI CoBpeMeHHbIE JOCTHXKEHUSA MHKPO- u IIK-3
MHUKPO- U | HAHOZJIEKTpOHUKU.  [lmaHapHO-3nMTaKcHanbHas
HAHORJIEKTPOH | TEXHOJIOTUSl CO3JaHUs MpPHOOPOB MHUKPO- U
UKU U | HAaHO3JIEKTpOHUKU. TpeOoBaHUs K MaTepuasam,
OCHOBHBIE XUMHYECKMM  pEaKkTUBaM,  TEXHOJOTHYECKUM K,T,IIP,
TEXHOJIOTMYEC | cpelawm, TEXHOJIOTMYECKUM YCIIOBUSIM
KHe MIPOU3BOJICTBA prudopoB MUKpO- U
MapILIpyThl UX | HAHOAJIEKTPOHUKH.
W3TOTOBJICHHUSL.
2. | Texnomoruuec | [Iporecchl MOATOTOBKH TOBEPXHOCTH TTOIIOKEK. 1IK-3
KM€ npoueccel | TepmMuyeckue  METOABI  CO3JaHHUS  OKCHUIOB
HaHECEHUs ITOJIYIIPOBOJTHUKOBBIX M METAJUIMYECKUX CJIOEB.
muanektpudec | HuzkoremneparypHbie METO/IbI CO3/1aHHUs
KHX, IUBJIEKTpUUecKkuX cioeB. OCHOBBI JIUTOTpaduu. K,T,IIP,
nonaynpoBogH | OcHoBbl  snuTakcuu.  MonekynsapHo-nydyeBas
MKOBBIX U | SIUTAKCHUS.
METAJITNYECKH
X TUICHOK
3. | Texnonormuec | Juddy3us u3 HEOTPaHUYEHHOT O n | IK-3
KM€  METOABbI | OTPAaHUYEHHOIO HCTOYHUKA. Hounas
JIOKaJIbHOTO UMIUIaHTauus. VIOHHBIM CHHTE3 AMAIEKTPUUYECKUX
JETUPOBAHMUS | U TPOBOJALIMX MaTepualoB. MaTemaTuueckue K.T.IIP
MOJIYTIPOBOJH | MOJIENH TEXHOJIOTHYECKHUX MIPOLIECCOB. ,P’K ’
UKOBBIX ci0eB | OOopyaoBaHUE, METOAbl KOHTPOJS U pacueTa
U ylaJeHus | mapaMeTpoB TEXHOJIOTHYECKUX IIPOLIECCOB.
IURJIEKTpUYeC | XUMUYECKUE METO/IbI TpaBJICHUS
KHX, JOUDJIEKTPUYECKUX,  IMOJYNPOBOJHUKOBBIX U




MOJIYIPOBOJH | METAJUIMYECKUX CJIOEB. [I11a3MeHHbIE U ITyYKOBBIE

UKOBBIX U | TEXHOJIOTHH TPaBJICHHUs MaTepuasoB. BimsHue

METaJUIMYECKH | JTOKAaJIU30BAHHOIO  3apsla, HHIYLUPOBAHHOIO

X CJIOEB. TOPSIYUMH HOCUTEIISIMU Ha TapaMeTpbl IH(PPOBBIX
CXEM..

B rpade 5 mpuBomsTcs ruiaHupyemble (GOpPMBI TEKYIIErO KOHTPOJISA: MPAaKTUYECKHE
pabotel (IIP), komnokBuym (K), Bemosnnenune kypcoBoit pabotbl (KP), pyOexHBI KOHTPOIb
(PK), rectuposanue (T).

CrpykTypa JUCHHUILTHHBI(MOIYIs1) «OCHOBBI TEXHOJOTHH 3JIEKTPOHHON KOMITOHEHTHOM
0a3bl»

CTpyKTypa TUCIUTITAHBI(MOTYJIS)
Tabnuma 2. O6mas Tpy10eMKOCTh TUCIUTIINHBI cOCcTaBisAeT 3 3a4eTHBIX eauHull (108 yacos)

Bun paboter TpynoemMKoCTh, 4acoB
4 cemecTp Bcero
OO6mias TpyA0€MKOCTh(B Yacax) 108 108
KonTakTtHas pabora( yacax): 51 51
Jlexmmm (JI) 17 17
JlaGopaTtopHbie padoTri(JIP) 34 34
CamocTtosTenbHas paboTta(B yacax): 48 48
Kypcosoii mpoekT (KIT), kypcosas padota (KP)'
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeNIOB 48 48
Kontpomnsnas padora (K)
Bun npomexyTouHOM aTTecTanuu 9 9
Bua uToroBoro KOHTposis (3a4eT, SK3aMeH) 3a4yeT 3auer
Ta6nuua3. JIEKIMOHHBIC 3aHATHS
Ne n/m Tema
1 HHaHapHO-:—)HI/ITaKCI/IaHLHaH TEXHOJJIOT'UA
2 Tepmuyeckue MeToAbl CO3AaHUS TPHOOPOB.
3 .. TexHonornueckuit Mmapuipyt usrorosnenus bUC.
4 MeTtobl cO3aHus TUAIEKTPUYECKUX CIIOEB
5 [i1a3sMeHHbIE U MyYKOBBIE TEXHOJIOTUH
Tabéanna4. lIpakrnyeckne padorsr (I1P)
Ne ni/mt Tema
1 MozenupoBaHue npolecca TEPMUYECKOT0 OKHCICHUS MOHOKPUCTAIITMYECKOTO

KPEMHHSI B CYXOM KHCJIOPOJE U ITapax BOJBIL.

Pacyer TexHONIOrHUECKUX peKUMOB 1-0ii 1 2-0i1 ctaguu nuddy3un npumecu B

2
KpCMHHUU.
3 PacueT TexHOIOrHYECKUX PEKUMOB IIponecca HOHHOM NMILIAHTAIHH.
4 MO,Z[CJII/IpOBaHI/IC TCXHOJIOTHYCCKOTO ITPOoIecCa NOHHO-TYYEBOI'O TPAaBJICHUS IJIICHOK
5 MO,Z[CJII/IpOBaHI/IC rnmponecca MaroHeTpOHHOI'O HAINIBIJICHUSA MCTAJNIMUCCKUX TIJNICHOK

Tab6anna S.CamocTosiTe/IbHOE H3yYeHHE PA31e10B TUCHUIINHBI

Ne i/ BOHpOCBI, BBIHOCUMBIC Ha CAMOCTOSATCIIBHOC NU3YYCHHNC

1 Pazpemaroniast cmocoOHOCTh TEXHOJIOTHYECKUX MeTO10B co3aanust CBUC




2 [Tpunnune MacmTabupoBanus mpu mpoektupoBanuu bUC

3 dusnyecKkre U TEXHOJIOTHYECKHEe orpaHndeHus pu maciradupoBanuu CBUC
4 TexHoMOrnYeCKHe MPOIECChl U3TOTOBICHUS HIIEMEHTOB HAHOAJIEKTPOHUKHU

5 D¢ dexThl, BEI3bIBaEMbIE TOPSIUYUMU IJIEKTPOHAMHU, HA CXEMHOM YPOBHE

6 Tonkue oxcuaublie mieHku B TexHojsoruu CbUC

5. OueHouHble MaTEpUaIbl Ui TEKYIIETO U PYOSKHOTO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOUYHOM aTTECTALUU
3ajaHus A TEKYLEro KOHTPOJIS
5.1. Komnoksuym
B cemecTpe mpoBoasTCs 3 KOJIJIOKBUYMa, KOTOPbIE OLICHUBAIOTCS 10 8 OAJIIIOB KK IbIN.

5.1.1 Bonpocsl, BBIHOCUMBIE Ha KOJJIOKBUYM(KOHTpoaupyemas komrnereHuus [1K-3)

IIepBblil KOJUTIOKBUYM

1.Knaccudukarus C

2.CoBpeMEeHHbIE TIOCTUKEHUS MUKPO- U HAHOBJIEKTPOHUKH

3.[lnanapHo-3nuTakcuaibHas TexHoaorus npoussojacrtsa C

3.ITponecchl MOArOTOBKH IMOBEPXHOCTH MOIYIPOBOHUKOBBIX IIACTHH

4. OCHOBHBIE THITBI PACTBOPOB JUIsI XUMHUYECKOW 00paOOTKH TIIACTHH

5.Kparkast xapakrepucTika 000py10oBaHUs AJIsl POBEIEHUS TePMO -TU(Hy3HOHHBIX
IIPOLIECCOB

6.OCHOBHBIE METO/1bl TEPMUUYECKOI'O OKHCICHUS KPEMHHUS

7.HetepMuuecKkre METOIbI CO3/1aHMS OKCUIHBIX CIOEB KPEMHUS

8.MeToab! hopMHpOBaHUS MIIEHOK HUTPUIA KPEMHUS

9. MeToapl KOHTPOJIS Ka4eCcTBA AUDJIEKTPUUECKUX TUIEHOK

10.OcHOBHBIE TEXHOJIOTUYECKUE MPOIIECCHI IUTOTrpapuu

11.Kpatkast XxapakTepUCTHKa JIUTOrpauyecKkoro o00pya0BaHUs

12.Busibl 6paka ¥ METOJIbl KOHTPOJIS MPOLIECCOB JIUTOrpadun

13.MeTozp! SNUTaKCUN KPEMHHUS U3 Ta30BOM (pa3bl M AMHUTAaKCHAIIbHOE 000PYAOBaHNE
14.Buspl 1edeKTOB SMUTAKCUU U METOJIBI KOHTPOJIS TapaMeTPOB CIIOEB

Bropoii koinokBuym

15.MonexynsapHO-1ydeBasi SIMUTAKCHUS

16.HaneceHnue M1€HOK NIPU MOHMKEHHOM JABJIEHUU U3 METAJIZIOOPraHUYECKUX
coequnenuit (meron CVD)

17. 1nddy3ust npuMecu B KpeMHUH

18.0Ocobennocty 11 Hy3noHHOT0 000PYIOBAaHUS U OCHOBHBIE HCTOUHUKH U DY3HH B
KPEMHHUEBOM TEXHOJIOTUU

19.MeTo/bI pacuyera TEXHOJIOTMUECKUX PEXUMOB M KOHTPOJIS TapaMeTpoB AP PY3MOHHBIX
CIIOEB

20.060pynoBaHre HOHHOW UMIUTAHTALlMU M €70 OCHOBHBIE ITapaMeTphbI

21.Pacder TEXHOJIOTMYECKHUX PEKUMOB MPOLIECCa UMIUIAHTALUN KPEMHMS

22.0co0eHHOCTH TEPMHUUYECKOTO OTKHUTa UMIUIAHTHPOBAHHBIX CIIOEB

23.Ilponeccpl  XMMHYECKOIO  TPABIEHUS  METAUIMYECKUX, JUIIEKTPUYECKUX H
MOJIYTIPOBOTHUKOBBIX IIJICHOK

24 I1nasmMeHHBIE  METOABI  TPABJIECHUS  METAUNIMYECKUX,  JAMDJIEKTPUUECKUX U
IIOJIYTIPOBOXHUKOBBIX MJIEHOK

25.MeTopl TpaBJIeHUS METAIIIMYECKUX, AUIIEKTPUUECKUX U MTOJIYIIPOBOIHUKOBBIX IIJIEHOK
HMOHHBIM ITyYKOM




26.000pynoBaHue A1 HOHHO-JIYYEBOTO U IJIA3MEHHOTO TPABJICHUS IJICHOK
27.MeToabl KOHTPOJIS MPOLECCOB TPABJIEHUS MIEHOK
28.TepMuyeckoe HAbUICHUE METAJUTMYECKUX TIEHOK
Tpernii KOJUTyKBUYM
29.MarHeTpoHHbI€ CIIOCOOBI HANTBLICHUS] METAJUTMYECKUX IIIEHOK
30.Meroapl coO3aHUSl MEKCIOWHOTO JUAIEKTPUKA JJIi MHOIOYPOBHEBBIX CHCTEM
MeTaJlJIu3alun
31.Texnonornyeckuit Mmappyt cozaanus ounonspasix CBUC ¢ uzonsueit oopatHo
CMEILEHHBIM p-N IEPEXO0I0M
32.TexHomoruueckuit Mmapmpyt co3znanus oumnossipabix CbUC ¢ quanekTpuyueckoin
U3OJISILIAEN
33. Texnonoruueckuiit mapupyt cozganus p- MOII CbBUC
34. Texnonornueckuit Mmapuipyt cozaanus n- MOII CBUC
35. Texnonornueckuit mapuipyt coznanusi K-MOIT CBUC
36. TexHomorusi Co31aHus CTPYKTYP C MOJTHOU AUAIECKTPUUECKON U30JIALIMEH ISl CUIIOBBIX
n/mt mpubopos u MIC
37.Texunonorusa BUC kpemunii Ha candupe (KHC)
38.Texnonorus bBUC kpemunii Ha nzonarope (KHN)
39.Texnonorusa BUC FinFet («naBHuK»)
Pekomenoauuu npu no02omoekKe K KOai0Keuymy
e TpopaboTaTh KOHCHEKTHI JEKIUI M0 BOMPOCaM KOJUIOKBHYMa;

® [POYMUTATh OCHOBHYIO U JIONOJIHUTEIbHYIO JTUTEPATYPY, PEKOMEHI0BAHHYIO T10
M3Yy4aeMbIM BOIIPOCAM;
® OTBETUTH Ha BOIPOCHI KOJUIOKBUYMA;
® [IpU 3aTPYJHEHUSX, IPOKOHCYIbTUPOBATHCS C IIPENOJABATEIIEM.
Kpumepuu oyenuganusn

2 daJuI 4 6ay1a 6 6as1a 8 6as10B
Cmyodenm ne 3naem Cmydenm Cmyodenm xopowo | Cmydenm @  NOJIHOM
SHAYUMENbHOU NOBEPXHOCHIHO 3Haem mamepuan, | obveme 3Haem
yacmu  60mpocos, | 3naem 8ONPOCHL | SPAMOMHO u no | mamepuain, 2pamomHo u
oonyckaem KOJUIOKBUYMA, cywecmey — uziazaem | no Cywecmaey uziazaem
cyujecmeeHHble oonyckaem ezo, oonyckas | ezo, He oonyckas
OWUbOKU 8 OMBemax | HemoYHoOCmu 6 | Hexomopbie cyujecmeeHHbIx
Ha 80NPOCYHL. omeeme Ha 80NPoOc Hemo4HOCmu 6 | Hemounocmeil 6 omeeme

omeeme Ha 60Npoc. Ha 80NpocC.

5.2. O0pa31ibl TECTOBBIX 3aJJaHUIN

(konmpoaupyeman komnemenyus I1K-3)
1.Bo3pactanue conpoTUBIICHHUS JIETUPOBAHHBIX MOIYIIPOBOAHUKOB IIPH TeMIiepaTypax, Boau3u 0
K obbsacusercs:
a) yBeJIMUYEHUEM HIMPUHBI 3aIPEIIeHHON 30HbI;
0) yMEHbILIEHUEM TNIOTHOCTH COCTOSIHUM Ha IPUMECHBIX YPOBHSIX;
B) PE€3KUM CHI)KEHHEM KOHIIEHTPALlMU HOCUTEJIEH 3apsi/ia 3a CYET YMEHBIIECHUS CTEIICHU
MOHM3AIMH IPUMECHBIX YPOBHEH;
I') CHUOKEHHEM ITO/IBM)KHOCTH HOCUTENIEN 3apsiia
2.Bo3pacranue conpoTUBICHHUS COOCTBEHHBIX MMOIYIPOBOJIHUKOB IIPH TeMIlepaTypax, Boau3u 0
K oObsicusercs:
a) pe3KUM CHHKEHHEM PaBHOBECHON KOHIIEHTPAIIMN COOCTBEHHBIX HOCUTENEH 3apsiia;
0) yMeHbIlIEHHEM TUIOTHOCTH COCTOSIHUN Ha MPUMECHBIX YPOBHSX;
B) PE€3KUM CHIDKEHHEM KOHIICHTpALlMU HOCUTEJIEH 3apsi/ia 3a CYET YMEHbBIICHUS CTEIICHH
MOHM3ALMH IPUMECHBIX YPOBHEH;
I') CHUJKEHHEM IIOJBH)KHOCTU HOCUTENEH 3apsiia



3. IIpu temmnieparypax, Bomu3u 0 K moaBukHOCTh HOCUTENEH 3apsa:

a) 3HAUUTEIHHO YMEHBIIIACTCS,

0) yBEITUUMBACTCS;

B) HE3HAUUTEIILHO YMEHbILIACTCS;

I') HE 3aBUCUT OT TEMIIEPATyphI

4. JIst HAaHEeCEHUS TUICHOK METAJIIIOB UCIOJIB3YIOTCS CIIECIYIOIINE TEXHOTOTHUYECKUE METOIBI:
a) raJlIbBAHMYECKOE OCAXKICHUE;

0) TepMuuecKoe, T00 MEKPOHHO-ITYIEBOE HAMBUICHUE;

B) MarHeTpoOHHOE, 100 KaTOIHOE paCIbLICHHE;

T') MOJICKYJISIPHO-JTy4€Bast SITUTAKCHUS

5. MarseTpoHHOE HalbUICHHE TUIEHOK METAJIJIOB UCIIOJIb3YETCSl OTPAHUYEHHO MTOTOMY, YTO:
a) TPYJHO KOHTPOJIHPOBATH TONIIUHY IJICHKH;

0) HEBO3MOKHO HAINbUIUTh IJIEHKY TPeOyeMOro cocTaBa

B) TUICHKA 3arpsA3HSAETCS TOCTOPOHHUMHE MPUMECSIMU B TPOIIECCE HATTBIICHHUS;

') OTpaHUyueH KPYTr METAJUIOB, HABUISEMbBIX IaHHBIM METOJIOM

6. B xauecTBe TYHHEIBHBIX OapbepoB B cBepxmpoBoasnmx C Hanbosee 9acTo NCIOIb3YIOTCS
IJICHKHU, HA OCHOBE:

a) CBEPXIPOBOISIINX METAJIIOB;

0) HOpMaAJIbHBIX METAJNIOB

B) OKCHJIOB METAJUIOB U HEKOTOPBIX TUIJICKTPUKOB;

T') MOJIYIPOBOIHUKOB TUIIA KPEMHHUSI U aPCEHUIA TaJlTUs

7. TUnu4HAs TOJMIIMHA TYHHEIBLHOTO 0apbepa COCTaBIISICT:

a) 0,1 — 1 MxM;

06) 1 — 6 HM;
B) 10 — 15 uMm;
r) 0,01 — 0,1 am

8. OCHOBHBIM TEXHOJOTHYSCKIM METOJAOM (I)OpMI/IpOBaHI/I}I TYHHCJIIBHOT'O 6apbepa SABIIACTCA:
a) HAaHCCCHUC IMJICHKHW HOPMAJILHOI'O MCTAJLJIa;

6) HAHCCCHHNEC U OKHUCJIICHUC IVICHKU ITOJTYIIPOBOJAHHUKA

B) OKHCJICHHUEC METaJlJla HMXKHETO SJICKTPO/Aa,

F) OKHCJICHUC IIJICHKU JUIJICKTpUKaA

Memoouueckue peKOMeHaClLﬂlu 10 NO020MOBKe K mecmuposaruro

Tectbl — 3TO BONPOCHl WM 3a/JaHUs, NpelycMaTpUBAIOLINE KOHKPETHBIM, KpaTKuH,
YETKUI OTBET HA HMEIOLIUECS J3TaJOHBl OTBETOB. lIpM caMoOCTOATENBHON NOATOTOBKE K
TECTHUPOBAHUIO CTYIEHTY HEOOXOAUMO:

a) TOTOBSICh K TECTHUPOBaHUIO, MpopadoTaTh MH(POPMALMOHHBIM MaTepuana 1o

JucuuIuivHe. [IpoKoHCYIBTHPOBAThHCS C MpenoAaBaTesieM MO BOMPOCY BhIOOpa yueOHOM

JUTEPaATypPhI;

0) 4eTKO BBIICHHTE BCE YCJIIOBHUS TECTHPOBAHMS 3apaHee. 3HaTb, CKOJIBKO TeCTOB Bam

OyzAeT MpeuIoKeHO, CKOJIbKO BPEMEHHM OTBOJIUTCS HAa TECTHPOBAHME, KaKOBAa CHUCTEMA

OLICHKH PEe3yJIbTaTOB U T.J.

B) mpucTynass K paboTe C TecTaMM, BHMMATEJIbHO M JI0 KOHIIA MPOYTUTE BOMIPOC U

npejiaraéMble BapuaHThl OTBETOB. BbiOepuTe mpaBUiIbHBIE (UX MOXKET OBITh HECKOJIBKO).

Ha oTnenbHOM JHMCTKE OTBETOB BBIMUIINTE IU(PY BOMpoca U OYKBBI, COOTBETCTBYIOIIHE

IIPABUJIBHBIM OTBETaM;

I) B MpOIEcCEe PEUIeHHs KeJaTeNbHO MNPHUMEHSATh HECKOJBKO IOAXO0/I0B B pPELIEHUU

3aJaHusl. DTO MO3BOJISIET MAaKCUMAJIbHO IMOKO ONEpUPOBATh METOAAMU PEIICHUS, HAX O

KQKJIbIM pa3 ONTHMAJIbHBIN BapUaHT.

n) ecnu Bl BeTpeTwiu upes3BbIYaiiHO TpyAHBIM ans Bac Bompoc, He TpaTrbTe MHOTO

BpeMeHM Ha Hero. [lepexomure k npyrum tectaM. BepHuTech K TpyAHOMY BOIPOCY B

KOHIIE.



€) 00s13aTeIbHO OCTaBbTE BPEMS JIJIsl IPOBEPKHU OTBETOB, UTOOBI M30€KaTh MEXaHUYECKUX
OLIMOOK.

Kputepuu onienuBanus

Ouenka
HEY/IOBJICTBOPHUTEILHO YJIOBJICTBOPUTEIIEHO XOpOIIIO OTJIUYHO
0 6amioB 3 Gata 4 Oamna 5 GamioB
Menee 50 % npasunvno | 50-70% npasunvno | 71-85% 86-100%
8bINOJIHEHHBIX 3A0AHUIL. BbINOJIHEHHBIX 3A0AHUIL. npPasuIbHO npasuUIbHO
8bINOIHEHHBIX BbINOIHEHHBIX
3a0aHUl. 3a0aHUl.

5.3. 3apanus AJ1s1 NPAKTHYECKUX 3aHATHH

(konmpoaupyeman komnemenyus I1K-3)

JIabopaToOpHBI MPAKTUKYM SIBJIICTCS BaKHBIM 3JIEMEHTOM OOYdYeHUs, T.K. NMPHBUBACT
HABBIKH CaMOCTOSATEIBHON pabOThl Ha Pa3IMYHOM JIA0OPATOPHOM OOOPYIOBAHMU U YMEHHE
MIOJIB30BAThCS PA3TMYHBIMU TPHOOPAMH U HHCTPYMEHTAMHU.

Ilpumep munogoii nabopamopuoii padomost «Pacyetr TEXHOIOTHYECKUX PEKUMOB
npolecca MOHHOW UMITJIAaHTALIUHU. »

Lenpto nmanHON pabOTHI SBISETCS pa3paboTKa TOMOJOTHH MACCHBHBIX 3ieMeHToB HC:
PE3UCTOPOB.

Memoouueckue pekomenoayuu

BrinonHenue kaxxaoi paboThl CKIIAIbIBAETCS U3 CIEIYIOLINX ITAIOB.

1. CamocrosiTennbHas NOATOTOBKAa CTYAEHTOB K pabote. Ilepen HauanoMm paboThbI
CTYAEHTBl JIOJKHBI YETKO MpPEACTaBIATh cebe Ieab padoThl, 3HATh CYIIHOCTb OXHIAEMbIX
pe3ynbratoB. CTylneHThl, HE IMOATOTOBUBIIMECS K paboTe K BBINOJIHEHUIO pPabOThl HeE
JIOTTYCKAIOTCH.

2. PacueT TEXHOJOIMYECKMX pPEXHMOB Ipollecca MOHHOM HMMILIAHTAlMH..TOT 3TaIl
OCYILIECTBIISIETCS B COOTBETCTBUM C METOAMYECKHMH YKa3aHUSMH, KOTOPBIE COJEp)KaTcs B
ONMMCAaHMU K KaxJaoi pabore. IlpakThueckue CTyJIE€HT MOXET HadaTh TOJIBKO IOCIIE
cobeceZIoBaHUS C MPEToiaBaTeNieM U MOJyYeHUs] COOTBETCTBYIOLIETO JOMYyCKa.

[Ipu pabGoTe HEOOXOAMMO CTPOTO BBIMIOJHATH BCE MpaBHJIa TEXHUKH OE30MACHOCTH M
yKa3aHMsI [TperoiaBaTels.

3. CocraBienue ortdera O mpojenaHHoW pabore. K oruery o BbIMOIHEHHOW paboTe
MPEIBSIBIISIOTCS CIEAYIOIINE TPEOOBAHMS:

OTder AOKEH COJAep)KaTh HCYEpIBbIBAIOIIME JaHHbIE, KaK O Iedu pabdoThl, TaK U O

pe3yJipTaTax.

4. Ilocne mpexacraBieHWss OT4YeTa CTYAEHT JODKEH HMETh, KaKk MHHHMYM,
MIOBEPXHOCTHBIE 3HAHUA 110 KOHTPOJBHBIM BOIPOCAaM K padOTe, UMEIOIUMCS B METOJUYECKUX
yYKa3aHUSIX, U €My BBICTaBJIsieTCs Oaill, KOTOPBIM OlIEHEHa JaHHas JabopaTtopHas paboT

5.4.IIpome:xKyTOUHASI ATTECTALUSA
(konmpoaupyeman komnemenyusn I1K-3)

Cnucok 0ocHOBHBIX 60NPOCOE K 3auemy
1.Knaccuduxauus 1C
2.CoBpeMeHHBIC JOCTUKCHHSI MUKPO- K HAHOAJIEKTPOHUKH
3.IlnanapHo-3nMUTaKCUaIbHAsE TEXHOJIOTHS mpou3BocTBa NC



3.IIpouieccel MOATOTOBKY MMOBEPXHOCTH MOJIYIPOBOIHUKOBBIX IIIACTUH
4. OCHOBHBIE THITBI PACTBOPOB JJISI XUMHUUECKOU 00pabOTKH TIIaCTHH
5.Kpartkas xapakTepuctuka 000py10BaHuUs AJIs IPOBEACHUS TEPMO -AU(PPY3MOHHBIX IPOLIECCOB
6.0OCHOBHBIE METO/IbI TEPMUUECKOIO OKUCIICHUS KPEMHUS
7.HetepMuuecKkre METObI CO3IaHMS OKCUIHBIX CIIOEB KPEMHMUS
8.Meronbl hopMupoBaHUs JIEHOK HUTPHIA KPEMHUS
9. MeTo/1bl KOHTPOJIS KaUeCTBa JUAJICKTPUUECKUX IICHOK
10.OcHOBHBIE TEXHOIOTUYECKHUE TPOIIECCHI JIUTOrpadun
11.Kparkas xapakTepuCTHKa JIUTOrpauyeckoro o00pya0BaHus
12.Bunpl 6paka U METOJIbl KOHTPOJIS IPOLIECCOB JIUTOrpadun
13.MeTo/1pI SMUTAKCUU KPEMHUS U3 Ta30BOM (pa3bl M SIUTAKCHATIBHOE 000py10BaHHE
14.Bunst 1eeKTOB SMUTAKCUHA U METOJIBI KOHTPOJIS TAPAMETPOB CIIOCB
15.MoJiekyJisipHO-TTy4eBast SIMUTAKCUS
16.HaneceHue 1I€HOK NPU MOHUKEHHOM JIaBIIEHUH U3 METAJUIOOPTaHUYECKUX COeTUMHEHUN
(meron CVD)
17. 1ucdy3us npumecu B KpeMHUU
18.0cobennoctu 1uddy3noHHOTO 000PYIOBAHMS U OCHOBHBIE HCTOYHHUKH MU Py3un B
KPEMHHEBOM TEXHOJIOTUU
19.Merto/bI pacyeTa TEXHOJIOTHUECKUX PEKUMOB M KOHTPOJIS TapaMeTpoB AU(PYy3nOHHBIX
CJIOEB
20.000pynoBaHHE MOHHON UMILIAaHTALUN U €r0 OCHOBHBIE TapaMeTphl
21.Pacyer TEXHOJIOTMYECKHUX PEKUMOB MPOLIECCa UMIUIAHTALUU KPEMHMUSI
22.0co0eHHOCTH TEPMUUYECKOTO OTKHUIa UMIUIAHTUPOBAHHBIX CIIOEB
23.IIpoueccsl XUMHUYECKOIO TpaBJICHUS METAJTINYECKUX, JURJIEKTPUYECKHUX u
IIOJIYTIPOBOJIHUKOBBIX IJIEHOK
24 I1na3MeHHbIE METO/IbI TPABJICHUS METAITIMYECKUX, TUIIEKTPUUECKUX U MOTYTIPOBOJHUKOBBIX
MIJIEHOK
25.MeTopl TpaBJIeHUS METAIITMYECKUX, AUIIEKTPUUECKUX U MOJIYTPOBOIHUKOBBIX IIJIEHOK
MOHHBIM ITyYKOM
26.000pynoBaHue A1 HOHHO-JIyY€BOIO U IJIA3MEHHOI'O TPaBJIEHUS IJICHOK
27.MeTtoasl KOHTPOJISI POIIECCOB TPABJICHUS TNIEHOK
28.Tepmuyeckoe HABUICHUE METAJUTMYECKUX TUICHOK
29.MarHeTpoHHbI€ CIIOCOOBI HANBUIEHHS] METAIUTMYECKUX TIEHOK
30.Metoabl CO31aHUS MEKCIIOMHOTO TUAIEKTPUKA JJI1 MHOTOYPOBHEBBIX CHCTEM METAJUIM3AL[UU
31.Texnonornueckuit Mapmpyr coznanuss Ounonsipusix CBUC ¢ wusonsuuedt obpaTHO
CMEILIEHHBIM p-N NEPEX0/I0M
32. TexHnonmoruueckuit MmapupyT cozfganus ounonsipusix CBUC ¢ nuanekrpuueckoil nzonsuei
33. Texnonornueckuit Mmapmpyt cozganus p- MOII CbUC
34. Texnonornueckuit Mmapmpyt cozganus n- MOIT CBUC
35. Texnonornueckuit mapumpyt coszganus K-MOITI CBUC
36. TexHOMOTHUS CO3[]aHUsI CTPYKTYP C IMOJHOM TUAIEKTPUYECKON M30ISIMEH 1Sl CUIIOBBIX I1/T1
npubopos u MC
37.Texnonorusa BUC kpemunii Ha candupe (KHC)
38. Texnonorus bUC kpemuuii Ha uzonsatope (KHIU)
39.Texnonorusa BUC FinFet («miaBHUKY)
40.0cHOBHBIE METOIbI U3TOTOBJIEHHS CUJIOBBIX IUCKPETHBIX MOITYIPOBOJIHUKOBBIX TPUOOPOB
(BT, MOII - Tpan3ucrop, BTU3, BCUT u ap.)
Memoouueckue pekomenoayuu npu nOO20MoO6Ke K 3auenty

[TonroroBka CTYJEHTOB K 3a4eTy BKJIIOYAeT MPOpabOTKy JEKIUi, B TEUEHUE CEMECTpa U
HENOCPEACTBEHHYIO IOATOTOBKY B [JHH, IPEIIIECTBYIOIIME 3adeTy, BKJIKOYas, KOHEYHO,
MOATOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHHIO, BBIMOJIHEHHIO JAO0OPAaTOpHBIX padOT U HX
3aIUTYy.



J71s1 TOArOTOBKM K OTBETaM BOMPOCHI 3a4eTa (OHU BBIJAIOTCS B KOHIIE CEMECTPA) CTYACHT
JIOJDKEH HCIOJIb30BaTh HE TOJNBKO KypC JIEKIHM, HO W OCHOBHYIO U JIONOJHHUTEIIbHYIO
JTUTEpaTypy Uil BBIpaOOTKM yMEHUS JaBaTh pa3BePHYTHIE OTBETHI HAa TOCTABICHHBIE BOIIPOCHI.

B xone moaroTtoBku K 3a4eTy CTYIACHTY HE0OXOAUMO oOpaiiatb BHUMaHUE HE TOJIBKO Ha
YPOBEHb 3alIOMUHAHUs, HO U HA CTEIIEHb IOHUMAHUS U3Y4aeMbIX BOIPOCOB. A 3TO IOCTUTAETCS
HE TMPOCTHIM 3ay4YMBaHUEM, a YCBOCHHUEM MPOYHBIX CHUCTEMAaTU3UPOBAHHBIX 3HAHUI
AHAIUTUYECKUM MbllUIeHHeM. (CJe10BaTeNbHO, HENOCPEICTBEHHAs] MOJATOTOBKAa K 3ayeTy
JOJDKHA B Pa3yMHBIX MPOIMOPIUSAX COYETaTh U 3allOMUHAHUE, M MOHHUMaHUE MPOrpaMMHOTO
Marepuania.

Pacrnipenienennie 6aioB TeKyliero, pyoexHoro KOHTPOJIs

No Ob6mas 1-s1 Touka 2-51 TOUKa 3 Touka
cymMma
1. | Tekymuii KOHTPOJIb
MOCEILECHHE 3aHITUI 10 3 3 4
6amioB Oamna Oama Oamna
BBITIOJIHCHUE U 3aIIUTa 21 7 7 7
71a00paTOPHBIX pabOT oamn OayIoB OaytoB OaJIoB
2. | PyGexxHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
6amioB 0aoB OayioB 0aymioB
KOJUIOKBUYM 24 8 8 8
Oama 0aoB 6amioB 0aymioB
Hroro 70 23 23 24
6amioB Oamna Oamna Oamna

Kpumepuu oyenuseanusn
[Ipu ocBoennu nucuumuiuHabl Gopmupyetcs: komrnereHuus I1K-3. YkazanHasi KOMIETESHIUS
(dhopMupyeTCcsi B COOTBETCTBUU CO CICAYIOIIUMHU dTallaMHU:
e (GopMUPOBaHUE U PA3BUTHE TEOPETUUECKUX 3HAHUH, MPEAYCMOTPEHHBIX YKa3aHHBIMU

KOMITETCHIUSAMU (JICKIIMOHHBIC 3aHATHS, CAMOCTOSATENbHAsS paboTa CTYICHTOB);

e TpuUOOpeTeHHE U pa3BUTUE MPAKTUYECKUX YMEHHH, MIPEAYCMOTPEHHBIX KOMIIETEHIIUAMU
(mpakTHueckue paboThl, CAMOCTOATENbHAS pad0OTa CTYIEHTOB);

® 3aKpCIUJICHUC TCOPCTUICCKHUX 3HaHHI>'I, YMeHI/Iﬁ n

MIPETYyCMOTPEHHBIX KOMIETEHIUSAMH (IpaKTHUeCKHe pPalOOThl, MPAKTUKH, BBITYCKHAs

MPAKTUYCCKUX HaBBIKOB,

KBaTM(UKAIIMOHHAS paboTa).

o Kpumepuu OUECHKU Kauecmea 0C60€HUA 0ucuunﬂuubt, 3a8epmalomeﬂc;l 3auemom

baer
o . | Pe3symbrar .
(perTHHTOBOI OCBOCHILSL TpeboBanus ypoBHIO chOPMHPOBAHHOCTH KOMIETEHIIUN
OLIEHKH)
Bayreno | OOYYarOIMICsS OCBOWII 3HAHHUS, yMEHHUS M HABBIKM BXOJISIIME B
(6€3 cocraB komnereHnui- [1K-3
61-70 TPOLEYpHI -Cnioco0eH MpoBOANTH aHAIN3 MIPUYUH Opaka Mpy U3rOTOBICHUN
caauu U3J1€JM MUKPORJIEKTPOHUKH U JJaBaTh PEKOMEHAALINN 110 UX
3aJera) YCTPaHCHUIO U TIPEAYIPEIKACHUTO
3auTeHo (¢ OO6yuatomuiics nposiBisger komnereHuuu 11K-3
. | HO HEe B TOJIHOM OO0BEMEe BXOJAIMX B €ro COCTaB JeHCTBUIA.
IIpoLEeaypoi .
36-61 CrasH OOyuvaromuiics MOXET JOMYCTUTh HEKOTOpble HETOYHOCTH,
sauera) HEerpyOble OIIMOKH, 3aTPyIHSATHCS B M3JIOKEHHM Marepuaia, HO
IIPaBWJIBHO OTBEYATh HA 33]1aBAEMbIE EMY BOIIPOCHI.




MeHee 36 HE JOIYIICH

Komnerenmuu He copMupoBaHbI

Oamna K 3a4eTy
I
o «3auTeHO» BBICTABIICTCS OOYyYaroIEeMycs, MPOAEMOHCTPHPOBABIIEMY IOJIHOE,
BCECTOPOHHEE, OCO3HAHHOE IPABUIbHOE 3HAHUME IPOTPAMMHOTO MaTepuaya |

U3JI0KUBIIEMY OTBET JIOTMYHO, T'PaMOTHO, YOEIMTEIFHO, TOTOBOIO K JajbHEHIIEMY
po(ecCHOHATBHOMY COBEPIICHCTBOBAHHUIO.

e [Ipu orBeTe OOYYAIOMIMICSI MOXET JOIYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyoOble
OIIMOKY, 3aTPYAHATHCS B CaMOCTOSITEIBHOM M3JIOKCHHUH Marepuasia, HO IPaBHIBHO
OTBEYATh Ha 33/1aBa€MbIE€ €My BOIPOCHI, B Pe3yJIbTaTe HaBOJASAIIMX BOIPOCOB C MTOMOIIBIO
IpenoAaBaTels HCIPABIIATH JOMYIICHHBIC OIMOKHA M HETOYHOCTH.

J «He 3aureHo» MokeT OBITH BBICTABJICHO OOydaroneMmycs, OOHapyKHUBLIEMY
HETIOJIHOE, HEOCO3HAHHOE 3HaHHE Y4YeOHO-IPOrpaMMHOIO MaTepHana, AOMYCKAroIeMy
rpyOble OMmMOKH, HECIOCOOHOMY CaMOCTOSITENIbHO M3JI0OKHUTh OTBET Ha BOIPOC,
OTBEUAIOIIEMY HENPaBUJIbHO WJIM HE JalolieMy OTBET Ha 3aJaHHBIC BOIIPOCHI.
JleMOHCTpHUpYEeMBIld YpPOBEHb 3HAHMA HE MOXKET OBITh MPHU3HAH JIOCTATOYHBIM JIJIS

poheCCHOHATLHOMN IEATEILHOCTH.

6.1lokazareri ¥ KpUTEPUM OLICHWBAHUS KOMIIETEHIMHA TpU  W3y4EHWH JUCLUIUIMHBI,

OIIMCAaHUC IIKaJI OICHHUBAHU A

Tabnuna 6. Pe3ynbTaThl 0OCBOCHUS yueOHOW AUCIMILTUHBL, TOJISKAIINE TPOBEPKE

PesyabTaThl 00yueHus

OcHoBHbIE MOKA3aTeJIN OllEeHKH

By oieHOYHOT 0

(KOMIIeTeHIUH) pe3yabTaToB 00y4YeHUsl MaTepuaJia
- TIK-3 Cnoco6eH | 3HaTh: Brimonxnenue
MIPOBONTH aHAIH3 MPUYHH | ~-TpeOOBaHUs TEXHUYECKUX | MPAKTUUYECKUX padoT;
Opaka Mpu U3TOTOBIIEHUU | PErJIaMEHTOB Ha BBIITYCKAa€MbI€ | TUTIOBBIE OIIEHOYHBIE

U3JIETTHN

HU3CTINS MUKPOIJICKTPOHUKH,

MaTCpHraJIbl 4JIs1 YCTHOT'O

MHUKPO3JIEKTPOHUKH U | -METOJbl OLEHKU MPUTOAHOCTH MU | ompoca (pazden 5.1.1);
JIaBaTh PEKOMEHIAINH 110 | BOCHPOM3BOJIUMOCTH TUIIOBBIE TECTOBBIC

UX YCTPAHEHHUIO U | TEXHOJOTHYECKHUX IpoIecCoB | 3afaHus (pazoen 5.2.);
PeIYIpExKICHUIO MIPOU3BO/ICTBA U3JIeNUl | TUITOBBIE OIICHOYHEIE
Kon w® HamMmeHOBaHHE | MHKPO3JIEKTPOHUKU. MaTepHalbl K 9K3aMeHy
MHAMKATOpa JOCTHUXKEHUS | YMeTh: (pazoen 5.4.).
KOMITETEHIINHU: -HCII0JIb30BaTh CTaHJapTHbIE | BrimonHeHue

- TIK-3.3. TIpesnaraer KOMIIBIOTEPHBIE ~ TPOTPaMMBI  JUISI | MMPAKTHYECKUX PaboT;

HeceHUe N3MEHEHNN B

TEXITPOIIECC.

00pabOTKH CTATUCTUYECKUX JAHHBIX;
-ONpeCATh TMPUYUHBI OTKIOHCHHS
MapaMeTpoB TOTOBOTO HU3JENHUS  OT
3aJaHHBIX;.

TUTIOBBIE OIICHOYHbIE
MaTCpHraJIbl 4JIs1 YCTHOT'O
onpoca (pazoen 5.1.1);
TUITOBBIC TECTOBBIC
3ajanus (pazden 5.2.);
TUITOBBIC OICHOYHBIC
MaTepuaibl K YK3aMEHY

(pazoen 5.4.).
Biaagern: Brimoanenune
-CTaTUCTUYCCKUM aHAJIM30M | MTPAKTHYECKHUX PadoT;
napameTpoB TEXHOJIOTUYECKHUX | TUTIOBBIC OIICHOYHBIC
OTIePALINIA; MaTepHuaisl I YCTHOTO
-BBIBJICHUEM U YCTPAaHEHHMEM NPUYMH | ompoca (pazoden 5.1.1);
OTKJIOHCHHS [apaMeTpOB | THITOBBIC TECTOBBIC
TEXHOJIOTHYECKHUX ornepauuii OT | 3ajanus (pazoen 5.2.);

3aJaHHbIX;

THITIOBBIC OLICHOYHBIC




MaTCpHaJIbl K 3K3aMCHY

(pazoen 5.4.).

7 Y4eO6HO-MeTOAMYECKOE O0ecTiedeHne TUCHMILINHBI (MO1YJIs1)

7.1 OcHoBHasi IMTEpPaTypa
1.Mycradaer I'.A., UepkecoBa H.B. Tpexmepusie uHTerpambhbie cxembl.Hanpunk,2016
r.,89 c.

2 Mycradae I'.A., YepkecoBa H.B.[IpoekTupoBaHue W KOHCTPYHPOBAHUE THUCKPETHBIX

MOJTYITPOBOJIHUKOBBIX TIprOOpoB M akTuBHBIX 23yeMeHToB BUC u CBUC”. r.Hampuuk,
2015r.,c.58.
3.BogoBo3oB A.M. OcHoBbl 3nektponuku. M.: Uudpa-Unxkenepus, 2016, 140c. -

Pexxum octyma: htt ps://lanbooks.com, 9bC «IPRbooks.

4.3e0peB .M. ®usnueckue OCHOBBI KPEMHHEBOW HAHOAIEKTPOHUKH YueOHOe
nocobue misi By3oB. M.: BMUHOM. JlaGoparopus 3nHanwmii, 2015.— 241c.— Pexum

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

5.I'yproB B.A.TBepnorenbHas anexkrponrka. M.: Texnocdepa, 2008. - 512 c. -
ISBN: 978-5-94836-187-1

7.2 JlononHUTENbHAS TUTEPATYpa
1. 3eb6pes I'. U..Ousnyeckue ocHOBBI KpeMHUEBOM HaHO3ekTpoHUKH. BUHOM. Jlaboparopust
3HaHuil., 2011 r. Pexxum noctyna: htt ps://lanbooks.com
2. T'epacumenko H. H., [Tapxomenxo 1O. H. Kpemuuii-marepran HaHOAIEKTPOHUKU. MoCKBa:
Texnocgepa, 2007 .-152 c.
3. Kpacnukos I'. fI.. KOHCTpYKTHBHO — TE€XHOJIOTHYECKHE 0COOEHHOCTH CyOMUKpOHHBIX MOTI
— TpaH3ucTopos, 2004 r. Pexxum noctymna: htt ps://lanbooks.com
7.3. llepuoauyeckue U3aaHus
[lepeueHp nepuouUecKuX M3JaHUN, nmorydaembix Oudanorexoir KBI'Y, B KOTOpBIX CTyneHT
MOKET O3HAKOMUTBHCSA C COBPEMEHHBIMH JOCTHUKEHHUSIMH B OOJIACTU 3JEKTPOHUKH, MUKPO U
HAHOXJIEKTPOHUKH:
e  ®usuka. (Pu3nka NOIYNPOBOJHUKOBBIX MPOBOJAHUKOB U JTUAJIEKTPUKOB, KBAaHTOBAs
anekTpoHuka). M3sectust BY308;

e  DJEKTPOHUKA,

e ®uszuKa U TEXHOJIOTUS MOTYIIPOBOIHUKOB;

e  MUKpPO3IEKTPOHMKA,

e KBaHTOBas AJIEKTPOHHKA.
7.4.Unmepnuem-pecypcoi

1. http://lib.kbsu.ru/- Bubmmorexka KBI'Y.
http://www.garant.ru/ - CipaBouHas mmpaBoBasi cucteMa «[ apanr.

http://www.consultant.ru/ -CripaBounas npaBoBas cuctema «Koncynsrantlmocy.

http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyAeHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarenbHblii mpoekT A.H.

Aol o

Bapruna
6. http://www.Russianelectronics.ru -moptan «Bpems 3JIeKTpOHUKIY;



http://read.ru/author/137515/
http://read.ru/pubhouse/3620/
http://read.ru/pubhouse/3620/
http://read.ru/pubhouse/3620/
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html
http://www.russianelectronics.ru/

7. http://www.platan.ru — KaTajuor 3JeKTPOHHBIX KOMIIOHEHTOB;

>

http://metodist.lbz.ru/iumk/nano/lections.php - BHI€OPOIHUKH 110 HAHOTEXHOJIOTHH;

9. http://nano.fcior.edu.ru — kaTanor Hay4YHO- 00pPa30BATEILHBIX PECYPCOB IS

HAaHOWH]IYCTPHUHU.

7.5 Metoanueckue yKka3zaHUs K MIPAKTHYECKUM U JJAOOPATOPHBIM 3aHATHSIM.

1.Mycradaes I'.A.,YepkecoBa H.B. OCHOBBI MpOEKTUPOBAHUS SJEKTPOHHOM KOMIIOHEHTHOM
0a3bpl/METOIMYECKUE yKa3aHUs TI0 pemieHuto 3anaq, Hampuuk, 2013r.,-43¢

2.Mycradaes I'.A., [Tanuenko B.A. [IpoektupoBanue Tonojgoruu MC 1 mevaTHbIX III1aT.
Meroanueckue pekomenaamnuu, Hanpuuk, 201 1r.,-64¢

8.MATEPUAJIbHO-TEXHYECKOE OBECIIEYEHUE JUCHUITJIMHBI (MO/YJIS)
MatepuranbHO-TEXHUUYECKYIO 0a3y AJIs IPOBEACHUS 3aHATUHN M0 AUCLUIIIIMHE COCTABIISAET:
® CIEUUAIN3UPOBAaHHAs ayJUTOpHUSA, MCIOJb3yeMas IpU IPOBEIACHUU 3aHATUI
nexkuroHHoro tuna Ne238, pacmnonoxkeHHas mo azapecy:360004, Kabapauno-
bankapckas pecriyonuka, r. Hanpuuk, yin. YepHbimeBckoro, 175,yq9e0HbIi KOpITyC
yauBepcuteta Ne4 (OMOD).

Crnenuanu3upoBaHHas JEKIIMOHHAS ayIUTOPHsL, UCIIOJIb3yeMas IPU MIPOBEICHUY 3aHATUI
JIEKIIMOHHOTO THIIA, OCHAILIICHA MYJIbTUMEINIHBIM POSKTOPOM, pabOuYNMHU MECTaMU CTYACHTOB
U MpenojaBares.

MynpTuMeauiiHas npe3eHTanus, COMpOBOKAAIOIIAs JEKLHIO, T03BOJISIET NIPENOaBATEIIO
aKIEHTUPOBATh BHUMAHUE CTYJCHUECKONW ayJTUTOPUH Ha KIIFOUEBBIX BOIPOCAX JICKIUH.

CTyneHThl UMEIOT JOCTYI Yepe3 UHTEPHET K €AMHOMY 00pa30BaTeIbHOMY MOPTAIy, I1I€ B
OTKPBITOM JIOCTYIIE HMEIOTCSI Pecypchbl y4yeOHO-METOIUYECKOM JIMTepaTypbl, SBISIOLIUECS
pa3pabdoTtkamu Beaymmx BY3os Poccun.

JucuuruinHa obecnedeHa:

® TECTOBBIM MaTepuajaMH B 3JEKTpOHHOW oOyuaromeit cucreme «Moodley
(OTKpBITHIN YHUBEPCUTET);

® KHWXHBIM (POHIOM OMOIMOTEKH;

® 3JIEKTPOHHBIMH BEPCUSMH JIEKIUH U y4eOHUKOB.

JlaGopaTopHble 3aHATUS TPOBOAATCS B KOMIBIOTEPHBIX KJaccaX, OCHAILICHHBIX
KOMITBIOTEPAMH C YCTAaHOBJIEHHBIM HEOOXOIMMBIM TIPOTPAMMHBIM 00ECTIEYCHHEM.

CryneHTsl UMEIOT JOCTy uepe3 IHTepHeT 1oCcTyn K 3JIEKTPOHHOM 00yJaromiei cucreme
«Moodle» (OTKpBITBI YHUBEPCUTET), KOTOPAsk MO3BOJISIET Pa3MeNaTh MIEKTPOHHbBIE yUeOHBIE
MaTepHalibl JOCTYITHO AJIs CTY/IEHTOB YHUBEPCUTETA.

[Ipu npoBeneHnM 3aHATUHN JIEKIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHN UCIIONIb3YHOTCSA:
JUYEHIUOHHOE RPOZPAMMHOE 0DecneueHue U c60000HO PACNPOCMPAHAEMbLE NPOZPAMMDbL:
MicrosoftOffice munensusi: JoroBop Nel35 ot 22.05.2018, moroop Ne 1-21100 ot 20.09.2017,
cepruuxar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017, moroop Ne
18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-12
or 01.12.2014, morosop N20331100002314000061-0003152-01 or 25.11.2014, norosop
Ne(0331100002314000077-0003152-01 ot 29.12.2014, norosop Ne0331100002314000038-
0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.2009, ceprudukar ot 18.06.2008, ceprucukar

ot 12.10.2007, ceprucdukar ot 14.03.2007

Jlis CTYOEHTOB € OrpaHUYEHHBIMH BO3MOKHOCTSMHU 3JI0pPOBbSl CO3/AHbI CIielHaIbHbIE
ycJaoBUA s TmosydeHHust oOpas3oBanus. CrienuMaln3UpOBaHHOE IMOMENIEHHE s MHBAJIHUJIOB
pacnosioxeHo 1o anpecy: 360004, KaGapnuno-banmkapckas pecrnyOnmka, r. Hampuwk, yiI.
YepublieBckoro, 173, rmaBHbi y4eOHBINH KOpIyC YyHUBEpcUTeTa, ayauropus Nel45.


http://www.platan.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://nano.fcior.edu.ru/

B memax JOCTYHHOCTH TOJNydYeHHs BBICIIErOo 0Opa3oBaHUS 1O 00pa30BaTEeNbHBIM
[porpaMMaM HWHBAIMJAMU M JIMOHAMH C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU  3J10POBbs
YHHUBEPCUTETOM 00ECIIeYNBACTCS:

ATBTEPHATHBHON BepCHEH OQUITMAIBHOTO caiiTa B ceTH «HTepHeT» It cTab0BUISIINX;
MPHUCYTCTBUE ACCUCTEHTA, OKA3BIBAIOIIETO 00yYaIOMIeMyCsl HEOOXOIUMYIO TOMOIITb;

JUI. MHBAJUJIOB W JIML C OrPAaHUYECHHBIMU BO3MOXXHOCTSMH 3JI0POBbSI IO CIyXYy —
nyOIupoBaHWE BCIYX CIPAaBOYHOM HMH(POpMANUM O PACIHUCAHMHM YYEOHBIX 3aHSATHA;
obecrnieueHre Ha/INISKAINUMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHU ST MHPOPMAITUH;
JUI. WHBAJIUJIOB W JIMIl C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3J10POBbSl, HMMEIOIINUX
HAapyLIECHUS OMOPHO-JBUIaTEIbHOIO ammapara, CO3JaHbl MaTepHATIbHO-TEXHUYECKHUE
yCIIOBUSI 00ECTIEUMBAIOIINE BO3MOXKHOCTh OECHPENSITCTBEHHOTO JOCTYyNa 00YYaroIInXCs
B Yy4cOHBIC TIOMENICHUS, OOBEKTy TIHUTaHWs, TYAJICTHbIC W JPYrUe IOMEIICHHS
YHUBEPCUTETa, a TakKe TMpeObIBaHUS B YKA3aHHBIX TIOMEHICHHSX (HaIM4ue
PaCIIMPEHHBIX ABEPHBIX MPOEMOB, IOPYIHEH U IPYTUX MPUCITOCOOICHUT).

[IporpammHoe obecrieyeHue COBpEMEHHBIX HH()OPMAITMOHHO-

KOMMYHHKAalIUOHHBIX TEXHOJIOTUH
l. CTyaeHTbl UMEIOT JOCTyN K €JUHOMY OOpa3oBaTelbHOMY IOpTaly, I/le MOTYT B

OTKPBITOM  JIOCTYN€  IIOJIb30BaThCd  pecypcaMu  y4eOHO-METOAWYECKOW  JIMTepaTyphl,
ABJIAIOIIMMUCS pa3paboTkamu Benymux BY30B Poccun.

2 HJ’IH peﬁTHHFOBOFO KOHTPOJIA UCIIOJIB3YCTCA CUCTEMAa KOMIIBIOTECPHOI'O TCCTHUPOBAHUSA

Ha 0a3e nmporpammHoro obecneuenus Moodle.
3. Ilpu BEIOTHEHUH JTa0OPATOPHOTO MPAKTHKYMa CTYACHTHI B 0053aTEILHOM MOPSIIKE IIPOBOISAT
00paboOTKy SKCIIEPUMEHTAIBHBIX JAHHBIX C IPIMEHEHHEM porpaMMHBIX cpex MicrosoftExell,
MathCad., CAIIP Elektronics Workbench., CAITP P-CAD 2001., CAIIP PSpice

4. B pamkax obecrieueHust IPUMEHEHHUST KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM

mponecce UMCHOTCA CIICUAIIM3UPOBAHHBIC KOMIIBFOTCPHBIX KJIaCCa ¢ COBPEMCHHBIM

nporpaMMHBIM oOecrieueHreM U HUMCIOIIIUM BBIXO B I/IHTCpHeT



JINCT USMEHEHHWH (JOIIOJIHEHUIA)

B pabouyio mporpaMmy 1o AucuuranHe «OCHOBBI TEXHOJIOTUU HIEKTPOHHON KOMIIOHEHTHOM
6a3b»,Hanpasnenue noarorosku 11.03.03. KonctpyrupoBaHue U TEXHOJIOTUS SJACKTPOHHBIX
cpenctB Ha20 /20 _y4eOHBIN TOJ

Ne OnemeHT (myHkT) PITJ] IIepeyenp BHOCUMBIX U3MeHeHul | [Ipumeuanue
/i (mononHeHUi)

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3acelaHuy KadeIpbl

HauMeHoBauue xadenprl
PeRP

POTOKOJI Ne OT « » 20_r.

3aBenyrouuii kageapoit

MOJINHUCh, paciin(ppOBKa MOIMHUCH, 1aTa




